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1. Ilesnb 1 32724 AU CHUIIIHHBI
Lesab QTUCHMIVIMHBI - aTh 3HAHUS OCHOBHBIX TEOPETHUECKUX MOJIOKEHUH (PU3NUECKON XUMHUH
Ha OCHOBE METOJOB KBAHTOBOM XMMHMH, XUMHUYECKOM TEPMOJMHAMMKU, XUMHUYECKOU KUHETHKH,
(bopMUPOBATH LENOCTHYIO CUCTEMY XMMHUYECKOT'O MBILIUICHHS.

3agaum JMCUMIVIMHBI — Pa3BUTHE Y CTYACHTOB 3HAHUU O JBMXKYIIEH cuie, BO3MOKHOCTH U
rIyOMHE MPOTEKaHUs MPOIIECCOB, O MYTAX YIPABIECHUS CKOPOCTSIMH W HAIPABICHUSMH MPOTEKAHUS
XUMHUYECKUX IIPOLIECCOB.

2. MecTo nucuuiuinHel B cTpykrype OIl

JlucuuMminHa HMEeT CaMOCTOSITEIbHOE 3Hau€HWe M OTHOocUTCcd K 0a30BOMl yactu
€CTECTBEHHOHAYYHOI'O IIMKJIA.

JUia  ocBOeHMS JUCHMIUIMHBI TpeOyrOTCS 3HaHMS MO JucHumuinHam: «OOmas u
HeopraHuueckas Xumus», «Opranuueckas Xumus», «dusuka», «Marematuka.

Jlo Havana OCBOECHMS JHUCUMIUIMHBI CTYICHT JOJDKEH 3HATh OCHOBHBIE THUIIBI XMMHYECKUX
COCIMHEHUH, CBA3EH M PEaKlMil, OCHOBHBIC 3aKOHBI XUMHUH, IEPHUOJIUYECKYIO CUCTEMY XUMHUYECKHUX
JJIEMEHTOB, @ TaK)X€ HMETb HABBIKM IPOBEJICHUS DJJIEMEHTAPHBIX XUMHUYECKHX OIBITOB U
MaTeMaTH4ecKoi 00pabOTKU UX Pe3yIbTaTOB.

B cBorw ouepenp, MaHHBIM Kypc, IOMHMO CAaMOCTOSITEJIBHOTO 3HAYEHUS, SBISETCS
MPEALIECTBYIOIIEH IUCHUIUIMHON I KYpPCOB: KOJUIOMJHAs XHWMMs, IMOBEPXHOCTHBIC SIBJICHUS B
H/IC, MoaennpoBaHrne XUMHKO-TEXHOJIOTHYECKUX MPOIIECCOB, MPOIECCHI U AMIAPAThl XUMUYECKON
TEXHOJIOTUH, OO0Ias XUMHYECKas TEXHOJOTUS, TEOpHUS XUMHKO-TEXHOJIOTMUECKHUX IPOIECCOB
OpPraHNYEeCKOro CHHTE3a.

3. TpeOoBaHusI K YPOBHIO OCBOEHHUS COAEPKAHUS N CHUTIIHHBI

[Ipouecc uzydenust nucHUIUIMHBL «Du3ndeckas XUMUS» HampaBlieH Ha (OpPMUPOBAaHUE
CIIEYIOIINX KOMIIETSHIIUMN:

Ob6menpodeccnonanbubie komnerenuuu (OIIK):
- CrmOoCOOHOCThIO M TOTOBHOCTBIO HCIIOJIB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JTMCLUIUIAH B podeccruonanbHoi aesrenproctd, (OITK-1);
- UCTOJIb30BaTh 3HAHUA O CTPOCHUU BELIECTBA, MPUPOJIE XUMUUYECKOM CBSA3U B PA3IMYHBIX KJaccax
XMUMHYECKUX COCAMHEHUU MJii TOHMMAaHUS CBOWCTB MaTepuajoB U MeEXaHHM3Ma XUMHUYECKHX
MIPOIIECCOB, MPOTEKAIOIIKX B oKpysKkatoreMm mupe (OIIK-3);

IMpodeccuonanbubie komnerenuus (IK):

- CHOCOOHOCTBIO TUIAHHPOBATh U TPOBOJIUTH (DU3UUECKHE M XMMUYECKUE SKCIIEPHMEHTHI,
IPOBOANUTH OOpPaOOTKY WX pe3yIbTaTOB M OICHMBATH IIOTPEUIHOCTH, BBIIBUIaTh THIIOTE3Bl U
YCTaHABIMBaTh TPAHULBl WX MPUMEHEHUS, MPUMEHATh METOJbl MaTEeMaTHYECKOrO aHalIn3au
MO/ICIIMPOBAHHSI, TEOPETHYECKOTO U dKCIepuMeHTaIbHoro uccienosanus (I1K-16);

- UCIIOJIb30BaTh 3HAHUS OCHOBHBIX (PU3MUECKUX TEOPUH [UI PpEIIeHUS BO3HMKAIOLIUX
¢u3nyecKkux 3a7ad, CaMOCTOSATENILHOIO NPHOOpeTeHUs (PU3MUECKUX 3HAHUHM, IS MOHUMaHHS
OPUHLIMIOB paboThl MNPUOOPOB H  YCTPOHCTB, B TOM 4YHCJIE BBIXOSIIUX 3@ IMPEAeibl
KOMITETEHTHOCTH KOHKpeTHOro HanpasieHus ([TK-18).

- TOTOBHOCTBIO HCHOJIB30BaTh 3HAHMS OCHOBHBIX (DU3NYECKUX TEOpUHMl Ul pelIeHus
BO3HUKAIOMINX (PU3MUECKUX 3a/1a4, CaMOCTOSITEIbHOTO MpHOOpeTeHHs (U3MYECKUX 3HAHUHM Ui
MOHUMAaHUS PUHIUIIOB pabOTHI TPHUOOPOB U YCTPOUCTB, B TOM YUCIIE ISl BHIXOSIINX 32 MPEeITbl
KOMIIETeHTHOCTH KOHKpeTHoro HanpasieHus (ITK-19).



B pe3yjbTaTe OCBOCHUSA TUCHUIIJIMHBI CTYACHT J0JIZKCH

3HATh:

—OCHOBHBIC 3aKOHOMEPHOCTH IIPOTEKaHUS XUMUYECKHX IIPOLIECCOB U XapaKTEPUCTUKU
PAaBHOBECHOI'O  COCTOSIHMS, METOJbl ONMCAaHUS XUMUYECKMX PpaBHOBECHH B  pacTBOpax
JJIEKTPOJINTOB;

— TEOPETUYECKUE OCHOBbI U MPHUHLUIIBI XUMUYECKMX U (PU3UKO-XMMHUYECKUX METOJIOB
aHaJIn3a;

- Hayajga TePMOJAMHAMMKHA U OCHOBHBIC YPABHEHUS XUMHYECKOW TEPMOJUHAMHUKH; METObI
TEPMOJIMHAMUYECKOIO OMMCAHMSI XMMHUYECKMX M (Pa30BbIX PABHOBECHM B MHOTOKOMIIOHEHTHBIX
CUCTEMAX; TEPMOJINHAMUKY PACTBOPOB JIEKTPOJIUTOB U NIEKTPOXUMUYECKHUX CUCTEM;

- ypaBHeHHs (OpPMaIbHOW KUHETUKM U KHUHETUKH CJIOXHBIX, LEMHBIX, F€TEPOreHHBIX M
(OTOXMMHUYECKUX pEaKLUii; OCHOBHbIE TEOPHUH TOMOTE€HHOIO, T€TEPOTeHHOr0 U (PepMEHTATHUBHOTO
KaTajn3a;

yMeThb:

— BBIIOJHATH OCHOBHBIE XHMHYECKHE OIEpallid, OMNpEeAesATh TEepMOJANHAMUYECKUE
XapaKTePUCTUKN XUMUYECKUX PEAKIINI 1 paBHOBECHBIE KOHIIEHTPAI[UH BEIIECTB;

- UCTOJIb30BaTh OCHOBHbIE XUMUYECKHE 3aKOHBI, TEPMOJMHAMUYECKUE CITPABOYHbIE TaHHbIE
Y KOJIMYECTBEHHBIE COOTHOIICHHS] HEOPraHMUEeCKON XUMHUHU ISl TPO(PEeCCHOHAIBHBIX 33/1a4;
- MPOTHO3UPOBATH BIUSHUE Pa3INUHbIX (DAKTOPOB HA PAaBHOBECHE B XUMUYECKUX PEAKIUAX;

- OIIpe/ENATh HAPaBICHHOCTh MPOIlecca B 3a/laHHBIX HaYaIbHBIX YCIOBUSX; YCTaHABINBAThH
IpaHuLbl 00sacTeil ycToWunBOCTH (ha3 B OJHOKOMIIOHEHTHBIX U OMHAPHBIX CHCTEMAX;

- OINpeAeNsTh COCTaBbl COCYIIECTBYIOIIMX (a3 B OMHAPHBIX T'€TEPOrCHHBIX CHCTEMAX;
COCTaBIIAITh KWHETHUYECKHE YypaBHEHUS B Au(QepeHIuanbHOW M HHTErpajibHOi dopMmax i
KMHETUYECKH MPOCTHIX PEaKIUil U MPOrHO3UPOBATh BIUSHUE TEMIIEPATYphl HA CKOPOCTH MPOIEcca;

BJIA/IeTh:

— METOAaMHU TPOBEACHUS XUMHUYECKOTO aHajiu3a M METPOJIOTUYECKON OILEHKH €ro
pe3yiIbTaTOB;

- HaBBIKAMU BBIYHCIICHUS TEIUIOBBIX A(P(PEKTOB XUMHUECKUX pEaKIUil NpH 3aJaHHOU
TeMIepaType B YCIOBHSX MOCTOSIHCTBA JIABJICHUS WM 00beMa; KOHCTAaHT PABHOBECHS XUMHUYECKUX
peakinmii TpW 3aJaHHOW TeMIepaType; NaBJICHUS HACHIIIEHHOTO Iapa HajJ WHIWBHIYaIbHBIM
BEIIECCTBOM, COCTaBa COCYHIECTBYIOIIMX (a3 B JBYXKOMIOHEHTHBIX CHCTEMax; MeETOJaMH
OTIpE/ICIICHUs] KOHCTAHT CKOPOCTH PEAKIMIA Pa3IUYHBIX MOPSAIKOB MO Pe3yJbTaTaM KHHETHYECKOTO
IKCTIEPUMECHTA.



4. O0beM IMCUMIIMHBI M BUABI Y4eOHOI padoThl

Tabmmma 1
Bcero gacos Cemectpel
Bu yueOHoi paboTh 0o0 0300
(010]0) 0O3d0 4 5 4 5
AyIUTOpHBIE 3aHATHS (BCEro) 164 82 96 68 | 48 | 34
B toMm uncne:
Jleximn 49 33 32 17 16 | 17
[Tpaktuyeckue 3austus (I13) 49 16 32 34 |16 | O
Cemunapsl (C)
Jlaboparopubie paboTsl (JIP) 66 33 32 17 | 16 | 17
CamocTosiTe1bHasi padoTa (Bcero) 196 278 100 | 96 | 148|130
B toMm uncne:
PacuerHo-Tpaduueckue paboThI 12 36 12 36
Pedepar 12 26 12 26
[TpopaboTtka Tem 36 72 18 18 | 36 | 36
JUTSL CAMOCTOSITEIIBHOTO U3yUCHUS
[ToxroToBKa K 1a00paToOpHEIM paboTam 36 36 18 18 | 18 | 18
[ToaroroBka K MpakTUYECKUM 3aHITHIM 28 36 12 16 18 | 18
[ToxroToBka k 3a4ery 36 36 18 18 | 18 | 18
[TonroToBKa K SK3aMeHY 36 36 18 18 | 18 | 18
Bun otuetHOCTH IK3. IK3. 3a4. | JK3. | 324 | IK3
OO6mast Tpy10€MKOCTh Beero 360 360 196 | 164 1196 164
TACIUATUINHEL B f1acax
Bcero B 10 10 54 45 54 4,5
3ad4. efl.
5. Coaep:kaHue TUCHUTLIAHBI
Pa3nesnl fucUIJIMHBI 1 BUALI 3aHATHI
Tabmnuua 2
No HanmenoBanue Jleku. IIp. 3an. JIab. 3aH. Bceero gacos
/‘ paszeia
wn JTACIHTLTHHBI ODO | O3P0 | OPO | O3P0 | ODO | O3DO | ODPO | O30
Beenenue 1
1 XuMHyeckas 2 2 2 1 4 3
TEPMOIMHAMHUKA
2 Xumuueckast 2 2 4 4 8 4 14 10
TEPMOIMHAMHUKA
3 XuMuueckas 2 2 4 8 4 14 6
TepMOIMHAMUKA
4 XuMuueckas 2 2 4 4 6 6
TepMOIMHAMUKA
5 Xumudgeckoe 2 2 4 6 2
paBHOBECHE
6 XHUMHUECKOE 2 2 4 2 6 4
paBHOBECHE




7 da30BbIe 2 2 4 8 4 14 6
paBHOBECHS
8 da3oBbIC 2 9 4 4 6 6
paBHOBECHS
9 | PactBOpHI 1 1 6 3 8 4 15 8
Bcero (4 30 16 30 16 32 16 96 48
ceMecTp)
10 dazoBoe 2 5 2 2
paBHOBecHe
11 dazoBoe 2 2 4 8 4 14 6
paBHOBecHe
12 | PactBopsI 2 2 4 6 2
13 | Dnekrpoxumus 2 2 6 4 8 6
14 | DnexTpoxumus 2 2 8 10 2
15 | DnexTpoxumus 2 2 4 4 10 2
16 Koppo3us 2 2 6 8 2
METaJUIOB
17 XuMudeckas 2 2 6 2 8
KHHETHKA
Beero (5 17 17 34 17 17 | %8 34
ceMecTp)
Bcero (4u 5 49 33 66 16 49 33 164 82
ceMecTpbl)
JleKIIMOHHBbIE 3AaHATHSA
Tadmuua 3
Ne HaumenoBanue paznena
Coneprxanue paszzeina
/i JMCIUTUTHHEI
1 | [Ipeamert pusnueckoii xumuu | Begenue. [Ipeamer, mpoGiaemMbl 1 MEeTOABI (PU3UICCKON XUMUH.
OCHOBBI XUMHUYECKON TEPMOTMHAMUKN. BHYTpeHHSIS SHEprus,
[.Xumuueckas TETUIOTa U paboTa. 3aKOH COXPAHEHUS ¥ MTPEBPAICHHS SHEPTHH.
2 | TepMOJMHAMUKA [lepBoe Havyao TepMoAMHAMHUKH. DHTANIbBIUs. 3aKoH ['ecca u
TEpPMOAMHAMHYECKOE 000CHOBaHuE. KamopuMmerpuieckue MeTo bl
HU3MEPEHHS TETUIOBOTO ) dekTa.
TemnoTel 00pa30BaHUs U CrOPAaHUsS COSMHEHHSI B CTaHIAPTHBIX
YCJIOBHSIX; UX IIPUMEHEHUE JUTSI BBIYMCIICHUS TETUIOBBIX 3()(EKTOB
3 [.Xumnueckas XUMUYECKHUX peakiuid. TemioeMKoCcTb, 3aBUCHMOCTb €€ OT

TEpMOJUHAMUKA

TeMIepaTypbl. 3aBUCUMOCTb TEIJIOBBIX 3(P(PEKTOB XUMUUECKUX
peakuuii ot reMmnepatypsl. BeiBoa ypaBHenus Kupxroga. Ero
aHaJIM3 U HHTETPUPOBaHUE.




I. Xumunueckas
TEPMOAMHAMHKA

PaBHOBecHbIE, HEpaBHOBECHBIE, 0OpaTHUMbIe U HEOOpaTUMBIE
npoueccsl. Bropoe Hayaio TepMoAMHAMUKNA. DHTPOIUS U
TEPMOJIMHAMHYECKAsl BEPOSITHOCTh COCTOSIHUSI CHCTEMBL. DHTPOIIY
U HeoOpaTuMele poiiecchl. [Ipumenenne BToporo Hayana
TEPMOJIMHAMHUKHU K U30JIMPOBAHHBIM CUCTEMaM. Brruncienue
W3MEHEHHUS SHTPOIHNH Pa3IMUHBIX IIPOLIECCOB.
TepmoanHamMuueckue noteHuuansl (3Heprus 'nd6oca u sneprus
l'enbmronsia). Xapakrepuctuueckue QyHKIUA. XUMAYECKUMA
HNOTEHLUA.

II. Xumnueckoe
paBHOBECHE

Kunerrka paBHOBECHBIX MTPOLIECCOB. XUMHUECKOE PABHOBECHE.
Kunernueckas 1 TepMoiHaMUYECKasi TPAKTOBKA XMMHUYECKOTO
paBHOBecHs. 3aKOH JeiicTByromux Macc. KoHcTanTa paBHOBecuUs
pa3Hble crIOcOObl BHIPAXKEHUS COCTaBa PEaKIIMOHHOM cMecH.
YpaBHeHHE H30TepMBbI, H300apbl U H30XOPbl XUMUYECKOM peakliny

1. Xumuueckoe
paBHOBecHE

Bimsaue JaBJICHUSA U TEMIICPATYPhlI HA XUMHUYCCKOC PaAaBHOBCCHUC.
[IpyuHIMn cMemenns paBHOBecHs. Brruncinenue cocraBa
PAaBHOBCCHBIX cMecer M MaKCHMabHOTO BbIXOJa MPOAYKTOB
peakuuu.

I11. PacTBOpHI

TepmonnHamudeckue CBOMCTBa pacTBopoB. OOpa3oBaHue
pacTtBOpoOB. PacTBOpUMOCTS.

I11. PacTBOpHI

JlaBiieHME HACBIIIIEHHOTO Mapa HaJ pacTBOpoM. 3akoH Payns mis
nacalbHBIX U PEAJIbHBIX PACTBOPOB.

I11. PacTBOpBI

Temnepatypa 3amep3aHus pa30aBIe€HHBIX PaCTBOPOB.
TemmepaTypa kurenus pa30aBIeHHBIX PacTBOPOB. OCMOTHYECKOE]
JaBJIeHHE Pa30aBIEHHBIX PaCTBOPOB.

10

IV.®a3oBbIie paBHOBECHS

®a30B0€ paBHOBECHE U TEPMOAMHAMUYECKOE YUEHHE O PACTBOpaX
®a30BOE paBHOBECHUE B F€TEPOTEHHBIX cucTeMax. OCHOBHBIE
noustus. [IpaBumno ¢a3 ['m66ca. CBs3b MEXK Ty paBHOBECHBIM
JABJICHUEM, TEMITEpaTypOil, K3BMEHEHHEM 00beMa M TETUIOTOM
dazoBoro nepexonaa. Ypasuenue Knamneiipona-Knaysuyca, ero
aHayu3. /luarpamma coCTOSIHUSI OTHOKOMIIOHEHTHON CHUCTEMBI.

11

IV.®a3oBkIie paBHOBECHS

JIByXKOMITOHEHTHbIE cUCTeMbl. OUNKO-XUMHUUYECKUN aHAIIN3
KypnakoBa. Tepmuueckuii ananus. Juarpamma
KpUCTAJUTH3AUHU(TIABICHHS ) ABYXKOMIIOHEHTHBIX H30MOP(HBIX
cucteMm. [IpaBuio peruara.

12

IV.®a3zoBoe paBHOBECHE

JluarpaMMbl COCTOSIHUS IByXKOMIIOHEHTHBIX CHCTEM,
KPUCTAJUTU3YIOIIUXCSI HEU30MOP(HO (C IBTEKTHKOM).

13

IV.®a3zoBo0e paBHOBECHE

JuarpamMmma  Heu3oMOp(HOH  KpUCTaIM3alMu — 2-X
KOMIIOHCHTOB, ~ OOpasylIuX  XHUMHYECKOE  COCIUHCHUE,
riaBsieecs 0e3 pa3nokeHus (KOHTPYIHTHO)

14

[V.®a3zoBoe paBHOBECHE

@da30oBble paBHOBECUS B JBYXKOMIIOHEHTHBIX CHCTEMax
KHUJIKOCTb - map. M30TepMsbl 1 n300apsl eperoHku. PaBHoBecue
nap-peabHbIi KUAKUN pacTBOP. A3EOTPOIHBIE CMECH. 3aKOHBI
Konosanosa. 3akonsl Bpesckoro. Ileperonku ¢ ogHOKpaTHBIM
UCIIAPEHHUEM U C peKTU(UKAIHEH.

15

IV.®a3zoB0e paBHOBECHE

Oco0GeHHOCTH PaBHOBECH B TPEXKOMIIOHEHTHBIX CHUCTEMaX.
I'paduueckoe BbIpa)keHHE COCTAaBA C TOMOIIBIO TPEYTOJIbHOM
JUarpaMMbl paCTBOPUMOCTH. TPEXKOMIIOHEHTHBIE CUCTEMBI C
TPOMHOM DBTEKTUKOMU.




16

I11. PactBOpBI

OrpaHudeHHas B3auMHasi paCTBOPUMOCTD JKUJKOCTEH. BnusiHue
TEMIIEPATypbl Ha B3aUMHYI0 DPACTBOPUMOCTb. 3aBUCHUMOCThb
AAaBJICHUS HACBIIICHHOTI'O I1apa OT COCTaBa B JKUAKUX CUCTEMAX C
OTPaHUYEHHOM  PacTBOPUMOCTBIO.  3aKOH  pacHpelesIeHUs
PACTBOPCHHOI'O BCUICCTBA MCKAY ABYMSA HCCMCHIMBAOUNIMMMUCA
pacTBOPUTEISIMH. Koaddumuent pacrpeneneHus.
OI{HOCTYHGH‘-IaTaﬂ N MHOTOCTyIICHYAaTas SKCTpaKIuu

17

V. DnexTpoxumMus

XVWMHUYECKOE PAaBHOBECHE B PACTBOPAX AIEKTPOIHTOB. Teopus
ANEKTPOIUTUYECKON mucconnanuu. CUIbHbBIE U ca0bie
AMeKTpoIUTHL. CTETIEHb U KOHCTAHTA AJIEKTPOJIUTHUECKON
nuccormaiyu. CKOpoCTh IBMKEHUS HOHOB. Ymciia repeHoca.
yI[GJ'II)HaSI, OKBUBAJICHTHAA U MOJISIpHAS SJICKTPOIIPOBOJHOCTE.
3aBUCHMOCTD JIEKTPOIPOBOTHOCTH CITA0BIX M CHITBHBIX
OJICKTPOJMUTOB OT KOHIHCHTPAIUU U TEMIICPATYPHI. HO}IBI/I)KHOCTI)
noHoB. 3akoH Konbpaymnia.

18

V. DnexTpoxumMus

Bo3nukHOBeHHE MOTEHIIMANIA HA TpaHulle 1ByX (a3. Ctpoenue
JIBOMHOTO 3JEKTPUUYECKOTO CI0S. DJIEKTPOIHbIEC TOTEHIINAIIBI.
Vpasuenne Hepucra. Knaccudukarus s1aexkTpogoB. DnekTpoas! 1
u?2 POOOB, OKHCIIUTCIbHO-BOCCTAHOBUTCIIBHBIC, Ta30BBIC
amMajbraMHbI€ JIEKTPOIbl. HAMKATOPHBIE SJIEKTPOABI. IJIEKTPOI
CpaBHEHUS.

19

V. DeKTpoXxumMust

lNanpBannueckuit anemeHt u ero JJIC. Tepmoannamuka
rajJbBaHUYECKOIO 3JIEMEHTA. XUMUYECKNE U KOHLIEHTPAlMOHHBIE
rajgpBaHuyeckue aemMeHThl. [Ipumenenue namepenuii /1C mis
OIIpEeNEICHUs U3MEHEHUN TEPMOINHAMUYECKHUX TP HJIEKTPOTHBI
peakuusax uis onpeneneHus pH pacTBOpoB U 17l aHAIUTUYECKUX
LEJIEN.

20

V. Koppo3sus meramios

XUMHYECKHUE MPOIIeCChl MPpH 3ekTponuse. KonneHnTpanuonuas u
XUMHueckas nossipusanusd. [lorenuunan paznoxeHus.
[lepenamnpspkeHue U ee mpakTHUecKas HEeHHOCTb. [laccuBHOCTD U
KOPpO3Us METAIJIOB. XUMUYECKas U 3JIEKTPOXUMUYECKAs
KOPpO3Us METAIJIOB. METO bl 3alIUThl METAJJIOB OT KOPPO3HH.

21

VI. Xumnueckass KHHETHKA

OcHoBHbIC IOHATHUS (HOPMAITBHON KHHETHUKU. 3aBUCUMOCTh
CKOPOCTH PEaKIIMU OT KOHIIGHTPAIIUU PEareHToB. 3aKOH
neicTByronux Macc. Kunetnueckue ypaBHEHUsT XUMHUYECKUX
peakuuid. [lopsaok peakiuu.

22

VI.Xumnueckass KHHETHUKA

Hepnon MOJIYIpCBpalllCHHUA TOMOTCHHBIX XUMHUYCCKUX peaKHHﬁ.
MOHCKYHHPHOCTL peaKkmuu. 3aBUCHMOCTD CKOPOCTH PCaKIIUU U
KOHCTAHTBI CKOPOCTHU pCaKIU OT TEMIICPATYPHI. HpaBI/IJ'IO Bant-

Todda.




CoBpeMeHHbIE NPECTABICHUS O MEXAHU3ME 3JIEMEHTAPHOI'O aKTa|
XMMHMUYECKOHN peakuuu. YpaBHeHHe AppeHuyca. Teopus akTUBHBIX
coynapenuil. Teopus mepexoaHOro CoCTOHUS. AKTUBUPOBAHHBIMH

23 | VI. XumMudeckasi KHHETHKA .
KOMIUICKC. DHEPIHsl aKTHBAIMH U CTEPUUYECKUH (aKTOp B paMKax
sTOM peakuuu. OnpeeneHne 3HePruu akTUBAIUU U
MIPEIPKCIIOHEHITUATBHOTO MHOKUTEIS
Karanus u xaranutuyeckue peakiuu. JHEPreTHYeCKui myTh
eakuuu. [[pyunHbI KATaTUTUYECKOTO JEUCTBUA. [ OMOT€HHBIN 1
24 | VI. XuMuueckass KHHETHKA peaidl pHt A
reTeporeHHbIi katanu3. Karanurtuueckas akTHBHOCTD U
CEJICKTUBHOCTb.
JladopaTopHblii npakTukyM (4 U 5 cemecTpbl)
Tabnuma 4
Ne HaunmenoBanne
. /;1 paszaena HaumenoBanue mabopatopHbix paboT
JUCITUTUTUHBI
4 cemecTtp
1 Xumuyeckas Onpenenenue TeIOTHl PACTBOPEHHUS COJIH
TEPMOAMHAMHKA
2 Xumuueckas OrnpeneneHne TEII0Thl UCIIAPEHUS XKUAKOCTH
TEPMOAMHAMMKA
3 PACTBODEL OnpeneneHue  MOJIGKYJISIPHOM ~ Macchl ~ pacTBOPEHHOTO  BEIIECTBA
p KPHUOCKOITMYECKUM METOJIOM
4 ®dazoBbIie TepMuueckuii aHanu3
paBHOBeECHS
5 PACTEODEL Onpenenenue kodhdunreHTa pacnpeneieHuss TPEeTbero KOMIIOHEHTa B
p JIBYXCJIOMHOM >KUJKOW CUCTEME
6 dazoBbIe Ornpenenenrne KpUTUUECKOW TeMITEpaTypbl paCTBOPEHUS
paBHOBeECHS
5 cemecTp
v ®dazoBble [Toctpoenne TpeyrolpHOM JuarpaMmbl B3aUMHOW  PAacTBOPUMOCTHU
paBHOBeECHS KOMIIOHEHTOB
N3mepenue  3M€KTpUYECKONM  IPOBOJMMOCTH ACTBOPOB  CIJIa0BIX
8 DIEeKTPOXUMUS P p POBOA p p
3JIEKTPOJIUTOB
Onpenenenue pH npu nOMOIIM CTEKISHHOTO 3JIEKTPOJA
9 DIEeKTPOXUMUS ped pH 1P B poaL
[ToTeHIMOMETpUYECKOE TUTPOBAHUE
10 DNEKTPOXUMHUS H p p
XuMunyeckas
11 N3yueHne KUHETHKU KaTaJUTUYECKOTO Pa3jIoKEeHHs IEPOKCHIa BOAOPOIa
KUHETHKA
12 Xumuueckas N3yuenue peakuuu ruipoin3a caxapo3bl
KUHETHKA




IpakTuyeckue 3ansiTus (4 cemecTp)

Tabmuna 5
e HaumenoBanne
. /;1 paszena TemaTrka MpakTHUYECKUX 3aHATUHN (CEMUHAPOB)
JUCLUILIMHBI
X MIeCKas XuMuyeckasi TepMoinHaMuKa. TemnoBbie 3pPEKThl XUMUUECKUX pPEeaKLy
1 IpU U300apHBIX U U30XOPHBIX yciaoBuUsAX. Pemenue 3anay.
TEPMOIMHAMHUKA.
XuMHYecKasi TEPMOJMHAMHUKA. TeII0EMKOCTh, 3aBUCUMOCTh €€ OT
2 XuMudeckas TEMIEpaTypbl. 3aBUCHMOCTb TEIUIOBBIX 3(P(PEKTOB  XMMHUYECKHUX
TEPMOJMHAMMKA. | peaKkIHid OT TeMIepaTypsl, ypaBHeHue Kupxroda. Pemenue 3amauq.
XHMIUECKOE XHUMHYECKOE paBHOBECHE. BrlunciaeHne cocraBa paBHOBECHBIX CMECEHN
3 1 MaKCUMAaJIbHOTO BbIXOJA MPOJIYKTOB peakiuu. Pemenue 3aaay.
paBHOBECHE.
DasoBoe ®da3zoBoe paBHOBecue. YpaBHeHnue Knameiipona-Knaysuyca, ero
4 aHanu3. Jluarpamma cOCTOSIHUSI OTHOKOMITOHEHTHOUW CHCTEMBI.
paBHOBECHE.
Pemmenue 3agau.
PactBopel. TepmonnHamuueckue CBOMCTBa pacTBOPOB. lneanbHble
5 PacTBOpHI pactBopbl. 3akoH Payma. Temmeparypa KumeHus M 3amMep3aHus
) naeanbHoOro pacrsopa. OcmMoTrueckoe napiieHue. Pemenue 3amay.
DasoBoe ®azoBoe paBHOBecHe. Da30BbIe PaBHOBECHS B JBYXKOMIIOHEHTHBIX
6 cucteMax (OKHJIKOCTh-KPUCTAILIBI, XKUIKOCTh- Map). Pemenue 3amaq.
paBHOBecCHE.
6. CamocrosiTesibHasi padora cryaenToB (CPC) mo nucumuninHe
6.1. TeMbI 17151 CAMOCTOSITEJILHOTO U3Y4YEHMSI
Tabnuua 6
Ne Koin-Bo
TeMbl 1711 CaMOCTOSITENIBHOTO U3yYEHUS
n/m 4acoB
1 CBs13b TEIIOEMKOCTH C PA3TUYHBIMU TEPMOIMHAMUYECKUMHU (PYHKIIUAMU 2
2 XUMHUYECKUH NOTEHIMAII UACAIBHOTO U PEAIBHOIO ra30B. @YruTUBHOCTH 2
3 AKTHBHOCTB ¥ KOOP(GUIIMEHT aKTUBHOCTH 2
4 JlnarpamMmma KpUCTaJTM3ALMK ISl CHCTEM C KOHTPYIHTHO IUIABSIIMMUCS 2
XUMUYECKUMHU COETUHEHUSIMHU
5 JlmarpamMmma KpUCTAJLTM3ALMU ISl CACTEM C MHKOHTPY3HTHO IUIaBALIUMUCS 2
XUMUYECKUMHU COETUHEHUSIMHU
6 Juarpamma KpUCTaJIIM3aLMK 711 CUCTEM C OTPAHUYEHHON PaCTBOPUMOCTBIO 4
KOMIIOHEHTOB
7 PaBHOBecus xunkocte-napa. 3akoHsl KoHoBanosa 2
8 A3€0TpOIHBIE CMECU M METO/IbI UX Pa3JIEICHUS 2
Bcero (4 cemectp) 18
10 Xumnueckue nenu. KoHneHTpalmoHHsle 1enu 6e3 nepeHoca 1 ¢ epeHoCoM. 2
Juddy3Hbiit noreHnmaN.
11 [ToTeHuoMeTpruyeckoe onpeaAeIeHrne CpeiHero KodpguineHTa akTHBHOCTH 2
AJIEKTPOJINTA.
12 | CnocoOsl onpesienenus NopsiJika peakiii U KOHCTAHThI CKOPOCTU PEeaKLuU 2




JUISL DJIEMEHTAPHBIX PEAKIUI.
13 | Onpenenenue SHEPTUH AKTUBAIIUU. 2
14 CrnosxHple peakuu: CONPSKEHHBIE, TapajlieIbHbIE, I0CIE10BATENbHBIE, 5
aBTOKATAJIUTUYECKHUE.
15 KBaHTOBO-XMMHUYECKHI TOXO0/] K OILICHKE PEAKIIMOHHOM CIIOCOOHOCTH 4
MOJIEKYIL.
16 | Xumudeckasi KWHETHKA. Teopusi aKTUBHBIX CTOJIKHOBEHHIA. 2
XuMmunyeckasi KuHeTHka. Teopust akTUBUPOBAHHOI'O KOMILIEKCa WU
17 | nepexoanoro cocrosinus. [IpaBuiio coxpaHeHus: OpOUTATILHON CUMMETPUH 2
BynBopna-Xoddmana.
Bcero ( 5 cemectp) 18
36
BCEI'O

Tembl pedeparTos
1.OCHOBHOM CMBICI U 3HAYE€HUE BTOPOrO 3aKOHA TEPMOJUHAMUKH. BO3MOXKHOCT U HanpaBJeHHE
CaMOIIPOU3BOJIBHOTO NMPOTEKAHUSI IPOLIECCOB.
2. BriusiHue n3MeHeHus BHEIIHUX YCIIOBUN Ha paBHOBECHS.
3.Pacuersl xuMnueckux paBHoBecHil. 1300apHbIil moTeHIMAM 00pa30BaHUsI XUMUYECKUX
COEIMHEHU .
4. 3aBUCUMOCTh KOHCTAHTbI PaBHOBECUU OT TEMIIEPATYPHI.
5. PactBopbl. AKTUBHOCTD U KO3(DPUIIMEHT aKTUBHOCTH.
6. JIucTumisuus JBOMHBIX CMECEH.
7. Pextudukanus.
8. JlaBiieHre HACBIIIEHHOTO Mapa B CUCTEMAaX ¢ OTPAHUYEHHON B3aUMHOM pacTBOPUMOCTHIO
KOMIIOHEHTOB.
9. PacTBOpBI ra30B B KUIAKOCTSX.
10. Kunetnueckas kiacCU(pHUKAIUS XUMUYECKUX PEAKIUH.
11. Iopsnok peakuuu. Peakiuu nepBoro nopsiaxa.
12. Ilopsnok peakuuu. Peakiimu BTOporo nopsiaka.
13. BausiHue TeMIiepaTypbl Ha CKOPOCTh XMMUYECKUX PEAKINIl. DHEPrusi akTUBALIUH.
14.Teopust akTHBUPOBAHHOT'O KOMILIEKCA. Y paBHEHUE AppeHuyca.
15. Karanus. Katanus B mpoOMBIIIIEHHOCTH.

PacuerHo-rpaduyeckas padora
1o Kypcy «®dusnueckas xumus » st ctynaeHros rp. HT, HT

3amaua 1.
Boeruuciuts TernoBoi ad ekt peakmuu npu 298 K :1) ipu P = const ;2)pu V = const.
TemnoBoit a3 dexT 0OpazoBaHMs BEIIECTB NP CTAHIAPTHBIX YCIOBUAX HAUTH IO CIIPABOYHUKY.

4HCI + 02=2H20 +2CI2
3amaua 2.
[TocTpouTts muarpammy (a30BOro COCTOSTHUS (AUarpaMMy IJIaBKOCTH cucTeMbl A — B ) Ha
OCHOBaHWU JIaHHBIX O TEMIIepaType Hauajaa KpUCTaUIU3AINH IBYXKOMIIOHEHTHON CHCTEMBI.
OTBETUTH HA CIEAYIOIINE BOMIPOCHI:
1) 0603HauNTh TOUKaMH | — XKUAKHI 1aB , coaepskaiuit a % BemiectBa A npu temmeparype T1 ;



Il — mmaB ,comepxkammii a % BemecTBa A ,HaXOISAIIMICS B PaBHOBECHH C KpUCTAIAaMU
xumudeckoro coenunenust; Il — cucrtemy ,cocTosiinyro U3 TBEpPAOro BelleCcTBA A B paBHOBECHH C
pacmiaBoM ,conepxammMm 0 % Bemectsa A ;1V — paBHOBecue a3 0IMHAKOBOTO COCTaBa ;

V — paBHOBecwHe Tpex ¢a3 ;

2) ompeIeTUTh COCTABbI XUMUYICCKHX COCANHCHHUIA;

3) onpeIeTUTh Ka4eCTBEHHBIC U KOJMUYESCTBEHHbBIC COCTABBI IBTEKTHK;

4)BBIYEPTUTH BCE TUIIbI KPUBBIX OXJIAXKIEHUS ,BO3MOXHBIE B IaHHOH cucTeMe;

yKa3aTh ,KaKMM COCTaBaM Ha JuarpamMme 3TU KpUBbIE COOTBETCTBYIOT;

5)B KaKoM (pU3MYECKOM COCTOSTHUM HAaXOJSATCS CHCTEMBI ,coliepxamue B,r , J[ % BemecTBa A mpu
temneparype T1 .UTo NpOU30MAET C ATUMHU CHCTEMAMH ,ECIIU UX OXJIAJUTh O TEMIIepa-

Typsl T2?

6) onpeenuTh YUCIOo Ga3 U YUCIO TEPMOJUHAMUUYECKUX CTENeHel cBOOOAbl CUCTEMBI IPU
ABTEKTHUYECKOM Temmeparype u cojepxkanuu A : a)95 mo1.%; 6) 5 % mon.

7)TIpU Kakoil TemrepaType HauyHEeT OTBEepJeBaTh IJIaB ,coAepxkamuil B % BemectBa A ?Ilpu kakoi
TEeMIIepaType OH OTBEpieeT MOJHOCThI0 7KaKoB cOCTaB MEPBBIX BHINABIINX KPUCTAJIIOB ;

8)mpu KaKo¥ TeMIepaType HauHeT MIaBUThCSCIUIAB,coiepKamuii T % BemiectBa A ?llpu

KaKO# TeMIiepaType OH PacIIaBUTCS TMOJTHOCTHI0 7KaKoB cOCTaB NEpBhIX Karelb IiaBa ?

9)kaKoif KOMIIOHEHT ¥ B KAKOM KOJIMUECTBE BHIKPUCTAIIIM3YETCS ,eClIM 3 KT TUIaBa ,

cojeprkamiero a % BemectBa A ,oximaguth ot T1 g0 T2 ?

HaHHBIe 0 TeMIICpaTypax Hadajla KpUuCTaJuIn3allu CUCTEMbI IIPUBCACHEI B Ta6J'II/IHe.

Cucrema CocraB ,M01.% T nagana kp.,K CocraB ,M011.% T navana kp.,K

A- KCI 0 769 45 693
10 748 50 703
B- PbCl; 20 713 55 733
25 701 65 811
30 710 75 893

33,5 713 90 1003

40 707 100 1048

T1=753 K, T,=703 K, a=30, 6=75,8=5, =25, n=75.

Y4eOHO-MeTOANYECKOE O0ecTeYeHHe CAMOCTOSITeIbHO PadoThl CTYIEHTOB
MeToaudeckue yka3zaHUs K BBITIOJIHEHUIO JIAOOPATOPHBIX padoT. — Mmeromesn Ha kaghedpe u 6
oubnuomexe



7. ®OHABI OLIEHOYHBIX CPECTB

Bonpocs! k nepBoii arrectanuu (4 cemectp)

1. Xumudeckass TepMoOJuHaAMUKa. BHyTpeHHss sHeprus, Terora u padota. IlepBoe Hauasno
TEPMOIMHAMHUKHU.

2.0HTtanpnus. 3akoH ['ecca 1 TEpPMOXUMUYECKHE PACUETHI.

3.Kanopumerpuueckrue METO Il U3BMEPEHUS TEIJIOBOTO AP QeKTa.

4. TeroTel 00pa30BaHUs U CTOPAHUS COCIMHEHHUI B CTAHIAPTHBIX YCIOBUSX, UX MMPUMEHEHHE /IS
BBIUMCIICHUS TEIUIOBBIX 3()(HEKTOB XUMHUECKIX PEaAKIINH.

5.TennoeMKoCTh, 3aBHCHUMOCTh €€ OT TeMIIepaTypbl. 3aBUCHUMOCTb TEIUIOBBIX 3(PQEeKTOB
XMUMHMUYECKUX peakluid OT TeMiieparypsl. YpaBHeHue Kupxroda.

6.PaBHOBeCHbIE, HEpaBHOBECHBIE IMpoliecchl. Bropoe Hadaao TepMOAWHAMUKUA. DHTPONHS U
TEPMOJIMHAMHUYECKAasl BEPOSITHOCTh COCTOSIHUSI CUCTEMBI.

7. TepmoguHamuyeckue  noTteHuuansl  (GHepruss [mbb6ca u  sHeprusa  ['enbmrosnsiia).
8.Xapakrtepuctuueckue QpyHkuuu. MakcumanbHas padoTa U BO3MOXKHOCTh XMMHYECKON PEaKIMH.
9.Xumnuecknii mnorteHuuan. [IpuMeHeHHe TEepMOAMHAMMYECKUX ITOTEHLIHAJIOB B KadyeCcTBE
KpUTEpUEB HAMpaBJICHUS CaMOIPOU3BOJBHBIX IPOLECCOB U PABHOBECHUS B HM30TEPMHUYECKHUX
YCIIOBUSIX.

10. Xumuueckoe paBHOBeCHE. 3aKOH JIEHCTBYIOIIUX MaccC.

11.YpaBHeHHEe H30TEPMBI, U300apbl U U30XOPbl XUMUUYECKOHN peaklnu.

12.Koncranra paBHOBecHs. HanpaBiieHne XMUMUYECKON PEaKLINN.

13.BnusiHMe AaBJIEHUS M TEMIIEpaTypbl Ha XMMHUYECKOe paBHOBecue. [IpuHumn cmemeHus
paBHoBecus Jle lllarenbe-bpayna.

14. KoHcTaHTa paBHOBECHUS U CLIOCOOBI BEIPAKEHUS COCTAaBA PEAKI[MIOHHON CMECH.

Bonpocekl ko BTOpoii atTectauuu (4 cemectp)
15. I'ereporenHoe xuMuyeckoe paBHoBecue. Pa3oBoe paBHOBECHE M TEPMOJMHAMHYECKOE YUEHHUE
0 pacTBoOpax.
16. ®a3oBoe paBHOBecHE B reTeporeHHbIX cuctemax. [loHatus a3, KOMIIOHEHT, YUCIIO CTEIeHEeHH
cBoOo1b1.. [IpaBuio ¢a3 I'ndoca.
17.CBs3p MeX 1y paBHOBECHBIM JaBJICHUEM, TEMIIEPATYpPOi, H3MEHEHHEM 00beMa U TEIIOTON
(azoBoro nepexona. Ypasuenue Knaitnepona-Knaysuyca.
18. OTHOKOMIIOHEHTHBIE TE€TEPOTreHHbIE CUCTEMBI. /lnarpaMma coCTOSIHUS OJTHOKOMIIOHEHTHON
cucTteMbl. J{uarpamMma coCTOSTHUE BO/IBL.
19. TepMmoauHAMHUYECKHE CBOMCTBA pacTBOPOB. J[aBleHNe HACHIIIEHHOTO MMapa KOMIOHEHTA HaJ
pactBopoMm. UneanbHble pacTBOphl. 3akoH Pays.
20.Peanbuble pacTBOphl. [lon0XuTeNbHbIE U OTPUIIATETILHBIE OTKIOHEHUS OT 3aKkoHa Payns, ux
MIPUYKHBI.
21. Temmnepatypa kurneHnus pactBopoB. Kpuockonus
22. TemmnepaTypa 3amMep3aHusi paCTBOPOB. DOYIITHOCKOHS.
23.0cMmoTHuecKoe 1aBlIeHne pacTBOpoB. YpaBHeHue Baut-I'odda.

Bomnpocsr k 3auety (4 cemecTp)
1. Xumuyeckass TepMOAWHAMHKA. BHYTpEHHss1 SHeprus, TemioTa u padota. [lepBoe Havano
TEPMOANHAMHKH.
2.DHranenus. 3akoH ['ecca M TEPMOXUMUYECKHIE PACUETHI.
3.Kanopumerpuueckue MeTO bl U3MEPEHUSI TEIUIOBOTO 3 deKTa.
4. TernoTsl 00pa30BaHMs U CTOPAHUSI COCMHCHUI B CTAHAPTHBIX YCIOBHSX, UX MPUMEHEHHUE IS
BBIYHCIICHUS TEIUIOBBIX 3(Q(PEKTOB XUMHUYESCKUX PEAKIIUA.
5.TemmoeMKOCTh, 3aBUCHUMOCTH €€ OT TEeMIepaTypbl. 3aBHCUMOCTh TEILUIOBHIX 3(PQeKTOB
XUMHYECKHX PEaKIHii OT TeMiieparypbl. YpaBHenue Kupxrooga.



6.PaBHOBECHbBIE, HEpAaBHOBECHBIE Ipoliecchl. BTopoe Hauyano TepMOAMHAMMKH. OHTPOIUS U
TEPMOIMHAMHYECKAsl BEPOSITHOCTh COCTOSIHUSI CUCTEMBI.

7.TepmoguHamMuyeckue  noTteHuuansl  (9Hepruss [mb0ca wu  sHeprus  'enpmrossna).
8. Xapakrepuctuueckue GpyHkiun. MakcumanbHas paboTa ¥ BO3MOKHOCTh XMMHUYECKOW PEAKIINU.
9.Xumnueckuii mnoreHuuan. lIpuMeHeHue TEpMOIMHAMHYECKHUX IIOTEHIHMAJIOB B KauecTBE
KpUTEPUEB HAMpaBJICHUS CaMOIIPOU3BOJIBHBIX IIPOLIECCOB M PABHOBECHS B H30TEPMUYECKUX
YCIIOBUSIX.

10. Xummnueckoe paBHOBecHE. 3aKOH JAEHCTBYIOIIUX Macc.

11.YpaBHeHHe N30TEPMBI, H300apbl U H30XOPbI XUMUYECKON peaKIiH.

12.KoHcTaHnTta paBHOBecusl. HampaBiieHne XuMn4eckoi peakuuu.

13.BnusiHue AaBlieHUs U TeMIepaTypbl Ha XuMudeckoe paBHoBecue. [IpuHImn cmerieHus
paBHoBecus Jle lllarenbe-bpayna.

14. KoHCTaHTa paBHOBECHUS U CIIOCOOBI BHIPAXKEHUS COCTaBa PEaKIIMOHHON CMECH.

15. I'ereporenHoe xumuyeckoe paHoBecue. Pa3oBoe paBHOBECHE M TEPMOJUMHAMHUECKOE YUEHHUE
0 pacTBopax.

16. ®azoBoe paBHOBECHE B reTEPOreHHBIX cucTeMax. [loHATHs (a3, KOMIIOHEHT, YHCIIO CTETICHEHM
cBo6Ooabl. [IpaBuno ¢a3 I'n60ca.

17.CBs13p MeX 1y paBHOBECHBIM JaBJIEHUEM, TEMIIEPATYPOH, H3MEHEHHEM 00beMa U TeIIOTON
(dazoBoro nepexona. Ypasuenue Knaitnepona-Knaysuyca.

18. OTHOKOMIIOHEHTHBIE T'e€TEPOTEeHHBbIE cHCTeMBl. /[Marpamma cOCTOSTHHSI OJTHOKOMIIOHEHTHOMN
cucTteMbl. J[narpaMma coCcTOSTHUE BO/IBL.

19. TepMmoarHaAMUYECKHE CBOMCTBA PACTBOPOB. JlaBlieHNE HACBIIIEHHOTO MMapa KOMIIOHEHTA HaJl
pactBopoM. M ieanbHble pacTBOpBI. 3aKOH Pays.

20.Peanbuble pacTBOpBI. [lon0XKUTENBHBIE U OTPULIATEIBHBIE OTKIOHEHUS OT 3aKoHa Paynsd, nx
IIPUYUHBI.

21. Temnepatypa kurenus: pactBopoB. Kprockonus

22. TemmepaTypa 3aMep3aHusi paCTBOPOB. DOYILTHOCKOIIHS.

23.0cMoTHUeCcKOe JaBieHne pacTBOpoB. YpaBHeHune Bant-T'odda.

Bonpocsl k nepBoii arrectamuu (5 cemectp)

1. da3zoBbie paBHOBecHUSI B JIBYXKOMIIOHEHTHBIX cucTeMaX. DU3UKO-XUMUYECKHI aHau3.
Tepmuueckuii ananu3. KpuBbie oxnaxeHusl.

2. JluarpaMMbl COCTOSIHUS JABYXKOMIIOHEHTHBIX CHCTEM (M30MOPGHBIX, HEU30MOP(PHBIX,

00pa3yoIuX XUMUYECKHE COSIUHEHUS ITPH KPUCTATU3ALIUHN).

[IpaBuio pbruara, H0/1a, COCTaBbl PABHOBECHBIX (a3, Macchl paBHOBECHBIX (a3.

4. OcoOEHHOCTH paBHOBECHIl B TPEXKOMIIOHEHTHBIX cucTeMaxX. ['paduueckoe BBIpaKEHUE
COCTaBa C MOMOIIBIO TPEYrOJILHOM THarpaMMbl paCTBOPHUMOCTH.

5. 3akoH pacmpelelieHHss PAcTBOPEHHOTO BEUIECTBA MEXIY JABYMS HECMENIMBAIOIIMMUCS
pactBoputensamu. KoadpdurmeHt pacnpenenenus. IKCTpaKIusl.

6. XuMHYecKoe paBHOBECHE B PAacTBOpaxX JJIEKTPOJIUTOB U 3NEKTpoxuMusi. CUIbHBIE U Cla0ble
31eKTpoJnThl. CTENEHb U KOHCTAHTA AIEKTPOJIUTHUECKOH nucconuanuu. CKOpOCTh JTBUKEHUS
noHoB. Yucna nepexoca.

7. VYnenbHasd, SKBUBAJIEHTHAasE U MOJSIpHas  BJIEKTPONPOBOJHOCTb. 3aBUCUMOCTh

ANEKTPOTIPOBOTHOCTH CIAOBIX U CHIIBHBIX AJIEKTPOIUTOB OT KOHIIEHTPALIUU U TeMIIepaTyphI.

[ToasuxHOCTE MOHOB. 3akoH Kousbpaymia.

9. Bo3HUKHOBeHHE MOTeHIMala Ha rpaHuie AByX (a3. CTpoeHue ABONHOTO 3IEKTPHUYECKOTO
CIIOSI.

10. DnexTpoaHbIie MOTEHIIMANLI. Y paBHeHne HepHera.

w
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Bonpocs! ko BTopoii arrectanuu (ScemecTp)
11. Knaccudukanus >1eKTpoa0B. MHIUKATOPHBIE SIIEKTPOIbI.
12. DnekTpo/sl CpaBHEHHUS.



13. TanpBanuveckuii snement u ero J/IC. TepmoauHaMuKa rajJbBaHUYECKOTO 2JIEMEHTA.

14. Xumuueckue 1 KOHIIEHTPAL[MOHHBIE FAIbBAHUYECKUE DJIEMEHTBHI.

15. Xumuueckas KWHeTUKa U Katanu3. OCHOBHbIC OHATHS (POPMAIbHOM KUHETHKH.

16. 3aBHCHMOCTH CKOPOCTH PEaKIIMU U KOHCTAHTBI CKOPOCTU PEAKIIUU OT TeMIepaTyphl.
VYpaBHuenue Appenuyca.

17. DOueprus akruBauuu. [IpuynHbI KaTAIUTUYECKOTO JEHCTBUSL.

18. CxopoCTh XUMHUYECKUX PEAKINH, €€ 3aBUCHMOCTD OT PA3JIMYHBIX (PAKTOPOB.

19. Karammu3. [lpuumHbl  KaTalIuTHYeCKOro  JaedcTBUsA. KartaimTudeckas akTUBHOCTh U
CEJIEKTUBHOCTb.

20. Ilpu4MHBI KATATUTHYIECKOTO NeiicTBUA. KatanuTuyeckass akTHBHOCTh M CEJIEKTUBHOCTb.

21. .

Bonpocsl k 3x3ameny (5 cemecTp)
1. Xumudeckass TepMoAMHAMHUKa. BHyTpeHHss 3Heprus, TemioTa u padora. [lepBoe Havaio
TEPMOJMHAMUKH.
2.0HTtanenus. 3akoH ['ecca 1 TEpPMOXUMUYECKHE PACUETHI.
3.KanopumeTrpudeckue METO bl H3MEPEHHUS TEIII0BOTo 3 deKTa.
4. TennoTel 00pa30BaHUs M CTOPAHUS COCIUHEHHM B CTAHIAPTHBIX YCIOBUSX, UX MIPUMEHEHHUE IS
BBIYUCIICHUS TETUIOBBIX Y(PPEKTOB XUMUUECKUX PEAKIIHA.
5.TennoeMKoCTh, 3aBHCHUMOCTH €€ OT TeMIlepaTypbl. 3aBUCHUMOCTb TEIUIOBBIX 3(PQEeKTOB
XUMUYECKUX PEaKIuid OT Temmeparypsl. Y paBHenue Kupxroda.
6.PaBHOBECHBIEC, HEPAaBHOBECHBIE IPOIECCHl. BTOpoe HAadano TEPMOAMHAMHUKHU. DHTPONUS H
TEPMOIUHAMUYECKASI BEPOSITHOCTh COCTOSIHHSI CUCTEMBI.
7.TepmonuHamuueckue  moTeHnWansl  (3Heprus I[mb6ca w  osHeprus  ['enbMrosbia).
8.Xapakrepuctuueckue GpyHKIuu. MakcumaibHas paboTa ¥ BOZMOXKHOCTh XUMHYECKOW PEaKIIHH.
9. Xumnueckuii mnoteHuuan. [IlpuMeHeHWe TEepMOJUHAMUYECKHX IMOTEHIMAJTOB B KayeCTBE
KPUTEpPUEB HANPABJICHUS CaMOIIPOM3BOJIBHBIX IPOLIECCOB W PABHOBECHUS B HM30TEPMHUYECKHX
YCIIOBUSIX.
10. Xumuueckoe paBHOBeCHE. 3aKOH JIEHCTBYIOIIUX MaccC.
11.YpaBHEeHHE U30TEPMBI, H300apbl M H30XOPhl XUMHUYECKOW PEaKIIHH.
12.KoHcTtanta paBHoBecHsi. HanpapiieHue XMMHUYECKON peakivu.
13.BiusHKMe naBieHUs M TeMIlepaTypbl Ha XMMHUUYECKOe paBHoBecue. lIpuHuun cmenieHus
paBHoBecus Jle lllarenbe-bpayna.
14. KoHCTaHTa paBHOBECHUS U CIIOCOOBI BHIPAXKEHUS COCTaBa PEaKIIMOHHON CMECH.
15. I'ereporeHHoe xumuuyeckoe papHoBecue. Pa30Boe paBHOBECUE U TEPMOJINHAMUYECKOE YUEHUE
0 pacTBopax.
16. d®a3oBoe paBHOBECHE B I'eTepOreHHBIX cucTemax. [loHsaTHs (a3, KOMIIOHEHT, YUCIIO CTEHEHeH
cBo0o1b1. [IpaBmito a3z I'nb6ca.
17.CBs3p MEX Yy paBHOBECHBIM JaBJICHUEM, TEMIEPATypoil, M3MEeHEHHEM 00beMa U TEIIOTOM
dazoBoro nepexona. YpasHenue Knaiinepona-Kinaysuyca.
18. O1HOKOMITOHEHTHBIE F€TEPOre€HHbIE CUCTEMBI. JlnarpaMma cocTosIHUSA OAHOKOMIIOHEHTHOM
cucTeMsbl. J[uarpamma COCTOSIHHE BOJIBI.
19. TepmoanHamMuyecKrue CBOMCTBA pacTBOPOB. JlaBieHHe HACBHIIEHHOTO Mapa KOMIIOHEHTa HaJ
pactBopoM. M ieanbHbie pacTBOpHI. 3aK0oH Paysi.
20. Peanbuble pacTBopbl. [lonmoxuTenbHbIE U OTPULIATENBHBIE OTKJIOHEHUS OT 3aKoHa Payns, ux
MIPUYUHBI.
21. TemmnepaTypa KUIIEHUS PACTBOPOB. DOYIITHOCKOMUSI.
22. Temnepatypa 3aMep3anus pactBopoB. Kpuockonusi.
23.0cmoTHueckoe MdaBlieHHE pacTBOpoB. YpaBHenue Bant-T'odda. dazoBbie paBHOBECHS B
JBYXKOMIIOHEHTHBIX cucTeMax. Pu3nko-xuMuueckuil aHanu3. Tepmuueckuil ananus. Kpusbie
OXJIXKICHHUSI.
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. ImarpaMMbl COCTOSIHMSI JIBYXKOMIIOHEHTHBIX CHCTeM (M30MOP(HBIX, HEU30MOP(HBIX,
00pa3ymINUX XUMUIECKIE COSAMHECHUS MTPH KPUCTALTU3AIINHN).

[TpaBwuiio pervara, HO/Ia, COCTaBbI PABHOBECHBIX (a3, MacChl paBHOBECHBIX (a3.

OcobOeHHOCTH paBHOBECHH B TPEXKOMIIOHCHTHBIX cHCTeMax. [paduueckoe BbIpakeHHE
COCTaBa C NOMOIIbIO TPEYrOJIbHOM TMarpaMMbl pacCTBOPUMOCTH.

3aKkOH pacHpelesieHuss pPacTBOPEHHOI'O BELIECTBA MEXJY JBYMsS HECMEIIMBAIOLIUMUCS
pactBoputessimu. KoapurumeHT pacnpenesieHus. IKCTPaKIus.

XUMHYECKOE PAaBHOBECHE B PAcTBOpax AIEKTPOJUTOB U 3AnnekTpoxuMus. CuibHble U ciadble
AMeKTPOJUThL. CTeNeHb U KOHCTAHTA AJIEKTPOJUTHYECKON nucconmanui. CKOpOCTh JIBMKEHHS
noHoB. Yucna nepeHoca.

VY nenbHas, SKBUBAJIEHTHAsE W MOJISIPHAsE  3JIEKTPOIPOBOTHOCTD. 3aBUCUMOCTh
AIEKTPOMPOBOJHOCTH CIAOBIX M CHIIBHBIX JIEKTPOJIUTOB OT KOHIIEHTPALIMH U TEMIIEPATYPHI.
[ToasmwxHOCTH HOHOB. 3akoH Kosbpayia.

Bo3nukHOBeHHE TOTeHIMANa Ha rpaHulle AByX (a3. CTpoeHue HBOWHOTO 3JIEKTPUUECKOTO
CIIO41.

DnexTpoJHble oTeHIMabl. Y paBHeHnue HepHera.

Knaccudukanus snexktpo10B. IHIUKAaTOPHBIE AIEKTPOABI.

DIIEKTPOAbl CPABHEHUS.

lNaneBannuecknii anemeHT u ero DJ[C. TepmornHaMHKa TATbBAHUYECKOTO 3JIEMEHTA.
XUMHUYECKUE M KOHIICHTPAIIMOHHBIE TaJTbBAHUYECKHUE DJIEMEHTHI.

XuMudeckasi KHHeTHKa U Kataian3. OCHOBHBIE MOHATHS OpMaTbHON KHHETHUKH.

3aBUCHMOCTH CKOPOCTH PEaKIIUA U KOHCTAHTHI CKOPOCTH PEAKIIMH OT TEMIIEPaTYPHI.
YpaBHenue Appennyca.

DHeprus akTuBalMu. [[puumMHbI KaTaTUTHYECKOTO ACHCTBUSI.

CKOpOCTh XUMHUYECKUX PEaKIUi, €€ 3aBUCUMOCTh OT Pa3IMYHbIX (PAKTOPOB.

DepMEHTBHI.

PaGora pacimupenus uaeanbHbIX Ta30B B Pa3IMUHBIX MpoIleccax

CBs13b TEMIOEMKOCTH C PAa3TUYHBIMU TEPMOIMHAMUYECKUMH (PYHKIIUAMU

TemnnoeMKoCTh ra30B ¥ TBEPABIX TEI

XUMUYECKUH MOTEHIMAN UAEaIbHOTO U pealbHOro ra3oB. OyruTUBHOCTb.

AKTUBHOCTB ¥ KO3((DULIUEHT aKTUBHOCTH.

Jlnarpamma KpuUCTa/NIM3allMU JJIi CUCTEM C KOHTPYIHTHO IUIABSIIMMUCA XUMHYECKUMU
COEJIMHEHUSIMHU.

Jlnarpamma KpUCTAJUTM3AIMH JJISl CUCTEM C MHKOHI'PY?HTHO IUIaBSIIMMUCS XUMHUYECKUMHU
COEIMHEHUSIMHU.

. Jmarpamma KpHcCTayUIM3aIHU U CUCTEM C OTPAHUYCHHON PACTBOPUMOCTHIO KOMIIOHEHTOB.

. PaBHOBecus xuaKocTh-napa. 3akoHbl KoHoBasoBa .

.A3€0TpOITHBIE CMECH.

Karanu3. [lpuumnbl karaguTuueckoro nedcTBus. KaranuTudeckas akTUBHOCTh U

CCIICKTUBHOCTD.



IIpumepHBbIii OnJieT Ha IK3aMeH

BUJIET Ne
Jucuuninuxa duznyeckas XuMmus
dakynbTeT HTO CIEHAIBHOCTD HTC ceMecTp__ 5

1. TemnnoeMKOCTb, 3aBUCUMOCTb €€ OT TEeMIEepaTypbl. 3aBUCUMOCTb TEIJIOBBIX 3 (EKTOB
XUMHYECKUX Peakluidi OT TeMIieparyphl. YpaBHeHue Kupxroda.

2.  3aKoH pacupeieseHHs PaCTBOPEHHOTO BEIIECTBA MEKAY IBYMsS HECMEUITHBAIOIIUMUCS
pactBoputessimu. KoaddurumeHT pacnpenesieHus. IKCTPaKIusl.

3. DHeprus akTuBayy. [ [pU4rHBI KaTAIMTHYECKOTO JICHCTBUSI.

YT1Bepxkaaro:

« » 20 r. 3aB. xadeapoit

8.YueOHO-MeTOAMUYECKOEe U HH(POPMALIMOHHOE O0eceyeHre JUCIHUIIHUHbI

a) OCHOBHAasl JJUTEepaTypa
1.Ctpombepr A.T'., Cemuenko J[.I1. dusnueckas xumus.-M.: Beicmias mikona, 2003.- 527c.-
Hmeemcs 6 bubruomexe
2. 3umon A.JI., Jlemenko H.®.. ®Puswmueckas xumusa.-M.: Xwumus, 2000.-315c. -
Hmeemcs 6 bubruomexe
3.T'enppman M.U. Tlpaktukym 1o Qusnueckort xumuu. C-I1.: Jlaap, 2004.-254c.- —
Hmeemcs 6 bubriuomexe

B) JonoJiHUTeIbHAA JuTepatypad.Kupeer B.A. Kypc dusnueckoit xumun.M.: Xumus, 1985.-
640c.- Umeemcs 6 bubnuomexe
5. XMenpaunkuii P.A. ®usndeckas u koanonaHas xuMmusd. M.: Xumus, 1988.- 399¢. -Hmeemcs 6
oubnuomexe
6. Kypc dusuueckoit xumuu. [lox pen. S.H. I'epacumosa. M.: Xumus, 1.1,2, 1973.- Hmeemcs 6
oubauomexe
7.Kucunesa E.B., Kapernukos I'.C., Kynpsmos U.B. CoopHuk nmpuMepoB u 3a/1a4 1o
¢duzndeckoit xumuu.-M.: Beiciras mkosa, 1970. - Mueemcs 6 6ubruomexe
8.Kpatkuii cnipaBoyHHK Pu3nKo-xuMudeckux BenuunH. [lox pen.

Muienko K.II., Pasnens A.A.-JI.: Xumus, 1974.- Hmeemcsa ¢ bubnuomexe

B)IPOrpaMMHOe ¥ KOMMYHUKAIIMOHHOE o0ecrneyeHune TUCHUTLINHBI

1. DneKTpOHHBIA KOHCIEKT JIEKIIUH
2. Habops! npe3eHTanuit JU1st TEKIIMOHHBIX 3aHATHI.

9. MarepuajibHO-TeXHHYeCKOe ofecrnedeHrne TUCHUTLTUHBI

B y4eOHOM mpomecce I OCBOGHHUS JUCHUIUIMHBI HCIOJB3YIOTCS — CIIEAYIOLIHE
TEXHUYECKUE CPEJICTBA!

-XHMUYecKas 1a00paTopusl, XAMHUYECKUAE PEAKTUBBI;

-KOMIIBIOTEPHOE M MYIBTUMEIUIHHOE 000pyaoBaHUE (HA JICKIHSX Ui CAaMOKOHTPOJIS
3HAQHUW CTYACHTOB, JUIi OOECIEYEeHUs] CTYIEHTOB METOJWYECKUMH pPEKOMEHIAIMSIMH B
AIIEKTPOHHOMU (opMme.;
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3as. kadenpoii -/ /
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-
Jlupexrop IVMP i~ / M.A. Marowmaesa /
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