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CocrtaButensb (1):
KaHauaaT XMMUYeCKUX Hayk, JoueHT

[OKTOp XMMMNYECKMX Hayk, [Npodeccop

Ot kadbeapbl cocTaBuTens:
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1 BBEAEHUE K PABOYEW NPOrPAMME AUCLUUNIINHBI

1.1 Uenb gucumnnuubl: ChopmnpoBaTb KOMNeTeHUUn oby4vatoulerocsi B obnact sHaHuiA 0 OU3NKO-XUMUYECKNX
npoueccax, XMMMUYECKMX W (pa3oBbIX NPEBPALLEHMSX, HEODXOAMMbLIX ANS OpraHu3auun, KOHTPONs WM MNpPOU3BOACTBEHHO-
TEXHOMOrM4YeCcKon AesATeNbHOCTM NPy NPOM3BOACTBE KOMMO3UTOB 1 BuomaTepumarnos.

1.2 3apgauv AMcUMNUHbI:

PackpbITb ponb (prn3nyeckon XuMmnm B XUMMYECKOM TEXHOMOMNN.

lMokasaTb TeopeTUyeckMe U MNpPaKTUYEeCKMe BO3MOXHOCTU (U3MYECKOW XUMUKM AN pa3paboTkM NpPOrpeccuBHbIX
TEXHOMOrM4YeCcKMX NPOLLECCOB U yNpaBneHus.

1.3 TpeboBaHusA Kk NpeaBapUTeNbLHON NOAroTOBKe 06yyYaroLerocs:

MpenBapuTenbHas NOArOTOBKA NpearnonaraeT co3faHne OCHOBLI Anst GOpMMPOBaHUA KOMMETEHLNIA, yKa3aHHbIX B M. 2,
npw N3y4YeHnn SUCUMUNINH:

dusmka

OOwas n HeopraHnyeckast XuMunsi

MaTtemaTunka

AHanuTnyeckas XMmmsa n prsnMKo-XxMMmMyYeckne MeToabl aHanmsa

2 KOMMNETEHUNUN OBYYAIOLWLEIOCA, ®OPMUPYEMbBIE B PE3YJIbTATE OCBOEHUA OUCLUMNNHDbI

OlNK-1: Cnoco6eH usyyartb, aHanM3npoBaTb, UCMOJNIb30BaTb MEXaHU3Mbl XMMUYECKMUX peakLuui, Nponcxoasiumx
B TEXHONIOFMYECKUX NpoLeccax U okpyxarLliemM MMpe, OCHOBbIBAsACb Ha 3HAHUAX O CTPOEHMUU BeLLecTBa,
npupoae XMMM4YeCcKom CBA3M U CBOMCTBAX Pa3fIMYHbIX KNaCCOB XMMUYECKUX 3NIEMEHTOB, COeANHEeHUN, BellecTB
M MaTepuanos

3HaTb: OCHOBHblE 3aKOHbl M COOTHOLLEHMS (bVI3M‘-IeCKOl;I XM (XVIMVNeCKOIZ TepMoAMHaMUKN, BNEeKTPOXNMUN, XUMMYECKON
KUHETUKN, OCHOBbI (ba3OBbIX paBHOBeCI/IIZ n nepexo,qos), crnocoBbl nx npuMeHeHna ona peleHna TeopeTn4eckux U npuknagHbix
3ajav, polib Cbl/l3|/|‘-|eCKOl;1 XUMUN KaK TeopeTn4eckoro (bpr.ameHTa COBpeMeHHOl;I XUMnUmn 1 npoueccos XUMUYECKON TEXHOMOrMn

YmMmeTb: NPOrHo3npoBaTh BIiAHNE pa3iinyHbIX (baKTODOB Ha XnMMmn4yeckoe pasHoBecue, Ha d3a3OBoe paBHOBecCKe, Ha paBHOBeCUue
B pacTBopax 3J1eKTPoNInToB, Ha NoTeHuuan 3nekTponoB U S,D,C ranbBaHN4YeCKNX 3N1eMeHTOB, Ha HanpaBsJ/ieHNne U CKOPOCTb
XUMUYECKNX peaKLI,VIVI; COCTaBlIATb KUHETUYeCKMne YypaBHEHUA Ond KUHEeTUYECKU MNpPOCTbIX peaKLI,I/IIZ, KﬂaCCVI(bVILI,I/IDOBaTb
ANEeKTpOoabl N ANTEKTPOXMUYECKME Lienn, nofib30BaTbCA cnpaBquon nMTepaTypon no q3VI3VI‘-IeCKOI7I XUMUN.

BnapeTb: HaBbikamu nposegeHna TUnoBbIX CbVI3VIKO-XVIMVI‘-IeCKVIX nccrneaoBaHUn U HaBblKaMu peweHna TMnoBbiX 3a4a4y B
obnactn Xxummn4eckomn TepMoagnHaMunKu, Cba3OBbIX paBHOBeCI/IIZ n (ba3OBbIX nepexoaos, 3N1IEKTPOXUMUN, XUMMUYECKON KNHETUKN.

OlNK-2: Cnoco6eH ucnonb3oBaTtb MatemaTnyeckue, pusnyeckme, GPU3NKo-xuMmyeckne, XmuMm4eckme metoabl
AN peleHus 3agad npocgeccnoHanbHON AeATeNbHOCTU

3HaTb: 3aKOHbI (bM3MHeCKOﬂ XUMUN, 3aKOHOMEPHOCTU NPOTEKaHUA U paBHOBECUA OTAENIbHbIX KITacCoOB XUMMUYECKNX peaKLI,VIVI n
CBA3b 3TUX 3aKOHOMepHOCTeIZ € 0cobeHHoCTAMMU BHYTPEHHEero CTpoeHusa Monekysn otaesnbHbIX rpynn XMMmn4eckmnx COeaNHEHUN.

YMeTb: MCnonb3oBaTb 3aKOHbI CbVI3VILIeCKOl7I XnMun, TepmMmognHamMunyeckme CrnpaBOYHble OaHHble U pe3ynbTaThbl CbVI3VIKO-
XUMUNHECKOIro 3KkCnepnmMmeHTa angd onpeneneHnda HanpasrieHUAa XMMn4ecknx peaKLWIVI, ANnA BblYUCINEHNA PaBHOBECHOIO BbiXo4a
NpoOAYyKTOB, onpeaeneHnd TenoBbiX 3q3€beKTOB peaKLWIVI; onpeneneHnd KOHCTaHT CKOpOCTeVI XUMUNHECKNX peaKLl,VIVI Pa3NnNYHbIX
nopAaaKoB U 3Heprun aktunBauum n UCNOoNb30oBaTb MOJIyYeHHble pe3ynbTaTbl ONA pelleHua 3anad ﬂpO(beCCI/IOHaJ'IbHOﬂ
AEeATEeNIbHOCTU..

BnageTb: HaBblkaMX aHanusa 1 pacyeTa TepPMOAVHAMUYECKMX NapaMeTpoB (U3UKO-XUMUYECKUX MPOLIECCOB, METOAMKON U
TEXHWKOV NTabopaToPHOro aKcrnepumeHTa.




3 COAEPXAHUE OUCLUMNUHDbI

HaumeHoBaHue u cogepxaHue pasgesnos, TEM U
y4eBHbIX
3aHATUN

Cemectp
(kypc ons
3A0)

KoHTakTHas paboTta

Jlek.
(vachbl)

Mp.
(vachbl)

Nna6.
(vachbl)

CP
(vaceol)

dopma
TeKyLero
KOHTpons

Pasgen 1. OCHOBbI XMMMY€ECKOW TEPMOANHAMMKN

Tema 1. BeegeHune. CogepkaHue 1 3agaym Kypca.
TeopeTnyeckune meToabl PU3NYECKON XUMUN: KBAHTOBO-
XUMUYECKNA, TEPMOANHAMUYECKUIA, KUNHETUYECKUIA.
OCHOBHblE NOMNOXEHWs1 KBaHTOBO-XMMNYECKOro MeToaa.
OKcnepuMeHTarnbHble MeToAbl (PU3NYECKON XMMUMW.
WHTepnpeTaums akcnepuMeHTanbHbIX AaHHbIX. [1peameT
XUMWUYECKON TEPMOAMHAMUKA. OCHOBHbIE MOHSATUS.

lMpakTnyeckoe 3aHsaTMe: BbINONHEHWE yrnpaXXHEHUN.

Tema 2. YpaBHEHNSA COCTOSIHUS TEPMOLMHAMUYECKON
CUCTEMbI. DKCTEHCMBHbIE Y MHTEHCMBHbIE MapameTpbl.
Hynesoe Ha4yano TepmoanHammkn. dyHKLMK npoLiecca u
cocTtosHus. [NepBoe HavYano TepMoguHaMunkn. TennoTbl
obpasoBaHuMsa NPOCTbIX BELLECTB Y COEAUHEHUA.
CraHgapTHoe cocTosiHue. Pac4yeT TennoBbix ahpekToB B
pasnUYHbIX XMMUYECKMX npoueccax. TennoemMKoCTb.
YpaBHeHue Kupxroda.

MpakTunyeckoe 3aHaTHE: PelueHne 3agad v BbINOMHEHNE
yNpaXXHEeHUN.

JlabopaTopHas pabota: IHCTpyKTax No TEXHUKE
BesonacHocTw.

"KanopumeTtpus.

1) OnpegeneHne TeNNOTbl PaCTBOPEHUS COMN.
2) OnpepeneHve TennoTbl HeUTpanu3auun".

Tema 3. lNMpouecchl obpaTtumbie n HeobpaTumble,
CaMOMNpPOMU3BOSIbHbIE U BbIHYXAEHHbIE. QHTPOMUS Kak
PYHKUNA COCTOAHUS TEPMOAMHAMMYECKON cucTemsil. |l
Hayano TepmoguHamMukn. PacyeT nameHeHus 3HTponun B
pasnuyHbix npoueccax. Il Hayano TepmoanHaMUKK.
OcobeHHOCTN TEPMOOMHAMUYECKUX CUCTEM, COAEPXKALLMX
BbICOKOMOMeKynsipHble coeauHeHnst (BMC)

MpakTnyeckoe 3aHsTue: PelleHne 3agad v BbINONHEHME
yNpaKHEHWIA.

JlabopaTopHoe 3aHATue: «PacyéT ctaHgapTHbIX
TEpMOANHAMNYECKUX NapamMeTpoOB XUMUYECKON peakLum
npu 3agaHHoM TemnepaTtype»

Pasgen 2. MeTogbl paBHOBECHOW TEPMOLUHAMUKMN.
XnmMmyeckoe paBHoBecHe

Tema 4. MakcnmansHas paboTa 1 Xxummdeckoe CpoOACTBO.
TepmoanHamuyeckune noteHumansl. Kputepun
HanpaBMeHHOCTM XMMMUYECKOro npowecca 1 mepa
paboTocnocobHOCTN TEPMOANHAMUNYECKON CUCTEMBI.
Xapakrtepuctmyeckme yHKLUN N UX CBOMCTBA.
YpaBHeHus 'mMbbca — Nenbmronsua, Mmbbca — [iorema,
BbIBOA, pyHOAMEHTanbHbIX ypaBHeHun Mmbobea.

MpakTunyeckoe 3aHaTHE: PelueHne 3agad n BbIMOMHEHNE
ynpaxHeHNN.
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Tema 5. 'ameHeHne noteHumanoB mM66ca n NenbMronbsLa
B pasfiMyHbIX NpoLeccax. XMMUYeCKUin noTeHuunarn.
O6uee ycnosue paBHOBECUSI CUCTEMbI, 3aKOH
OENCTBYIOLLNX MAcC. QNEMEHTbI CTaTUCTUYECKON
TepMoanHaMukn. BeiBoa ypaBHeHUst bonblumaHa —
MnaHka n pac4yeT XMMUYECKOro NoTeHLMana ¢ NOMOLLbIO
NOSNTOXXEHNN CTAaTUCTUYECKON TEPMOANHAMUKMN.

MpakTnyeckoe 3aHsTHe: PelleHne 3agad v BbINONHEHME
yNpaKHEHWIA.

Tema 6. KoHcTaHTbl paBHOBeCUs. PYrUTUBHOCTU U
aKTMBHOCTUW. TepMoanHaMmu4eckas KOHCTaHTa
paBHOBECUS U NMOMNOXEHNE paBHOBECHUS
TEPMOANHAMNYECKON CUCTEMBI. YPaBHEHUS N30TEPMbI
Xumudeckon peakuum n BaHTt Nodpdpa. CywHocTb npasun
Jle lWaTenbe. KOHCTaHTLI ra3oBbIX U reTepOreHHbIX
paBHoBecui. MeToapbl pacyeTa KOHCTaHT paBHOBECUN.
OcobeHHOCTN TEpMOANHAMUKM peakLnii NonmMMepusasmu.

MpakTnyeckoe 3aHsTue: PelleHne 3agad v BbINONHEHME
yNpaKHEHWIA.

MHTepakTMBHas nabopatopHas paborta: "MccnenoBanune
XUMMUYECKOTO paBHOBECUS B ra3oBOM CUCTEME,
cogepxawen N204 n NO2

KoHTponbHas pabota no pasgenam: "OCHOBbI
XUMUYECKOM  TepmoauMHaMuKn" "
paBHOBECHOM

MeToapl

AL m

Pasgen 3. ®a3oBble paBHOBECUS 1 CBOMCTBA PacTBOPOB
(HeaneKkTponMToB)

Tema 7. NMpumepbl reTeporeHHbIX CUCTEM U NPOLLECCOB B
HuX. MNMoHATMS dhasbl, NOBEPXHOCTU pa3sgena,
HEe3aBMCMMOro YMcna KOMNOHEHTOB. YCroBUS paBHOBECUS
B reTepOreHHbIX TEPMOAMHAMNYECKNX cucTemax. Teopema
[iorema n npasuno ¢gas M'méb6ca. AHanns guarpamm
COCTOSIHVSI OAHOKOMIMOHEHTHbIX CUCTEM. YpaBHeHMne
Knaysuyca — KnaneripoHa.

MHTepakTMBHas nabopatopHas paborta: "UsyueHue
paBHOBECUS XUOKOCTb - Nap B O4HOKOMMOHEHTHOMN
cucrteme”.

MpakTnyeckoe 3aHaTHE: PelueHne 3agad v BbliMOMHEHNE
ynpaxHeHN.

Tema 8. O6Lasa xapakTepuctmka pactesopoB. Buapl
pacTBOpOB. XUMUYECKUI NOTEHLMan KOMNOHEHTa B
naeansHoM pacTteope. 3akoH Payns n aHanms
OTKITOHEHWI OT Hero. Abcopbums. PacTBopkl ra3os B
XnakocTtsx. 3akoH NeHpu. BnuaHne nasneHus u
TemnepaTypbl Ha paCTBOPMMOCTb Fa30B B XUAKOCTSAX U
pacTBopax. HacbllweHHble pacTBOpbI.

JlabopaTopHas pabota. Kpruometpusi.

MpakTnyeckoe 3aHaTHE: PelueHne 3agad v BbliMOMHEHNE
ypaBHEHMUIA.

Tema 9. ConbBartauusi, roMmo- 1 retepoaccoumauns B
pactBopax. XMMN4EeCKUn NoTeHUnan npeaensHo
pa3baBreHHbIX 1 pearnbHbIX pacTBopoB. KonnuratneHble
CBOWCTBA PacTBOPOB U MX KONMMYECTBEHHOE OMNUCcaHue.
BbluncneHve akTMBHOCTEN pacTBOpUTENS U
pacTBOPEHHOIO COeAMHEHNSA MO 3KCNEPUMEHTAlbHbIM
3HAYEHMSAAM CHWDKEHUS JABMNEHNsI NapoB, OCMOTUYECKOrO
[aBIEHUs, NOHMKEHNSA TeMNepaTypbl 3aMep3aHuns n
MOBbLILLEHMS TEMNEPATYpPbl KUMEHUS pacTBOPOB.

MpakTnyeckoe 3aHaTHE: PelueHne 3agad v BbliMOMHEHNE
ynpaxHeHN.




Pasgen 4. TepmoanHamuka reTeporeHHbIX CUCTEM.
MeToabl pasgeneHus cmecem

Tema 10. BuHapHble pacTBOpbI C HEOrPaAHUYEHHOM
pacTBOPMMOCTbIO KOMNOHEHTOB. MeToabl u3unko-
XUMU4eckoro aHanusa. [inarpaMmmel COCTaB-CBONCTBO.
3akoHbl KoHoBarnoBsa. NpocTtas neperoHka. MNpaBuna
Bpesckoro. MNpuHumn pektudurkaumm. buHapHble cucTemsl
C OrpaHU4eHHON B3aMMHOW PacTBOPUMOCTbIO
komnoHeHToB, BKTP 1 HKTP. OcobeHHoCTH cnctem ¢
BMC, cnnHoganu. NeperoHka ¢ BOASHbIM NapoMm, ¢
retepoaseoTponom un 6e3 rerepoaseoTpona.

MpakTunyeckoe 3aHaTHE: PelueHne 3agad v BbINOMHEHNE
yNpaXXHEeHUN.

JlabopaTopHas pabota: «Pa3oBoe paBHOBECUE XKNOKOCTb-
nap. OnpeaeneHne cocTaBa XUAKON 1 napoBon as”.

2 .NHTepakTuBHasa naboparopHas pabota: "lNeperoHka
neTyyux cmecen".

3.WHTepakTnuBHasa nabopatopHas pabota: "AHanns
aunarpamMm KnneHust bBUHapHbIX cuctem”.

BbinonHsieTcs ogHa paboTa no Beibopy npenogaeartens.

Tema 11. PaBHOBeCUKS «KpUCTanSbl — XXUAKOCTbY B
OuHapHbIX cucteMmax. TepMuMyecknin aHanms, Kpueble
oxnaxgeHws, guarpaMmmbl nnaBkocTu. Cuctemsl ¢
HeorpaHM4YeHHOW 1 orpaHNYeHHON pacTBOPUMOCTLIO B
KpUCTanIn4yeckom COCTOsiHUW, C 06pa3oBaHMeM
XUMUYECKUX COEQUHEHWNI, MNABSALLNXCA KOHIPYIHTHO U
WHKOHIPY3HTHO, C MPOCTON 3BTEKTUKON. MpUHUUNGI
oxnaxaeHusi n pasmopaxumsanus. OcobeHHOCTH cUcTem
BMC —pacTtBoputens, BMsiHWE TeMnepaTypbl U
MOJIEKYMNSIPHOW Macchbl NonnMepa Ha pacTBOPUMOCTb.
BblcokoanacTuyHoe cocTosiHMe nonumepa,
nnacTudgukauus.

MpakTnyeckoe 3aHaTHE: PelueHne 3agad v BbINOMHEHNE
ynpaxHeHNN.

K

Tema 12. PaBHOBeCKS B TPEXKOMMOHEHTHbLIX CUCTEMAX.
TpeyronbHukn MNbbca n PoseHbyma, cuctemol ¢
OrpaHMyYeHHON B3auMHOW pacTBOPUMOCTbIO.
KoadhduumeHT pacnpeneneHms pacTBOPEHHOMO
CoefVHeHMs MexXay ABYMS KOHAEHCMPOBaHHbLIMU
dasamn. JkcTpakuus. 3aBUCUMOCTb PU3NKo-
MEeXaHW4YeCKNX CBOMCTB CUCTEM Nonumep —nonmmep-
pacTBopuTEenb OT cocTasa 1 cTpoeHus BMC. MNpuHumnbl
XpomaTtorpadudeckoro pasgeneHus Ha npumepe TCX u
MeMbpaHHbIX METOL0B paseneHns Ha npumepe
ncnonb3oBaHUA obpaTHoro ocmoca. Obuyas
XapakTepucTuka MeToaoB pasgeneHus.

MpakTnyeckoe 3aHsTHe: PelleHne 3agad v BbINONHEHME
yNpaKHEHWIA.

Konnoksnym no pasgenam : "®a3oBble paBHOBECUS U
CBOWCTBA pacTBOPOB (HE3MEKTPONUTOB) U
TepMmognHaMunka reteporeHHblx cucteMm. Metoapl
pasgeneHuns cmecen".

12

Utoro B cemecTpe (Ha kypce ansa 3A0)

16

32

16

89

KoHcynbTaumm n npomexyTodHas attectaums (Sk3ameH)

2,5

24,5




Pasgen 5. OCHOBbI XMU4eCKOW KUHETUKU. Teopus
aKTUBMPOBAHHOIO KOMMekca

Tema 13. NoHsATUE O ABUXKYLLEN CUIE N CKOPOCTU
HepaBHOBECHbIX NpoLeccoB. PeHoMeHonornyeckas
(dbopmanbHas) knHeTnka. KuHeTudeckmne naMmepeHns n
00paboTka KMHETUYECKMX KpuBbIX. 3agayn doopManbHON K
MOJIEKYNSIPHOM KMHETUK. TEPMUHOMNOIMS XMMNYECKOM
KMHETUKN. Tunbl peakuun (obpatumble n HeobpaTuMble,
rOMO- U reTeporeHHble, TOMO- U FeTEPONINTNYECKNE, TOMO-
n retepodasHbie). MoNekynspHoOCTb 1 NOPSAOK peaKkLmm.
KnHeTuuyeckas MHTEpNpeTauus 3akoHa AeNCTBYHOLLMX
mMacc. TepMognHaMNYECKUA N KNHETUYECKNIA KOHTPOSb.
MpakTuyeckoe 3aHsTHE: PelleHne 3agad v BbiNOIHEHNE
yNpaKHEeHUMN.

Tema 14. OBLWHOCTb M pasnuyne TEpMOANHAMUYECKOTO U
KMHETMYECKOTO ONMUCaHNA XMMUYECKUX peakLni.
3aBNCMMOCTb CKOPOCTU peakumii oT TemnepaTypsbl.
YpaBHeHne AppeHuyca 1 ero o6ocHoBaHME C MOMOLLbIO
ypaBHeHUs n3obapbl BaHT Noddha. SHeprus aktuBaumm m
npeaaKkcnoHeHUnanbsHbli MHOXUTENb. Teopus akTUBHbIX
CTONKHOBEHMWI, MOHSITME O CEeYEHUM peakuum (npouecca).
Teopusi akTMBMPOBAHHOIO Komnnekca AupuHra n lNonsHu.
OcHoBHble nonoxeHus. BeiBog BeipaxeHus ons
KOHCTaHTbl CKOPOCTU peakuuun B obLem Buae. QHTanbnus
N HTPONWS akTUBaL M.

MpakTuyeckoe 3aHsaTHe: PelueHre 3a4ad v BbINONHEHME
yNpaKHEeHUMN.

Tema 15. MprHUMN IMHENHOCTN CBOBOAHBIX SHEPTUIA KaK
cnencTBme TEOPUKN aKTUBMPOBAHHOIO KOMMEKca.
Vicnonb3oBaHme 3TOro NpUHUMNA ang: 00bACHEeHUs
BNMUSIHNS pacTBOPUTENS N CONeBbIX 3hEKTOB Ha
KMHETUKY U TEPMOOVNHAMUKY NPOLIECCOB B pacTBopax; AJis
YCTaHOBIEHUS CBA3WN MEXAY CTPOEHNEM U PeaKLMOHHOWN
CMOCOOHOCTLIO COEAMHEHUN HA MPUMEpPE YpaBHEHUI
MammeTa 1 TadTa; 06bACHEHUSA 3NEKTPOUNBHBIX U
HYKINeounbHbIX MEXaHU3MOB peakLii; CTEPUHECKNX
achdekToB. MexaHU3Mbl M KUHETMKA peakL i C y4acTUEM
WoHoB. 'magponus.

Paspgen 6. KuHeTnyeckne metoabl UccrnegoBaHus
XUMUYECKMX MPOLECCOB

PrP,N

Tema 16. NpsamMasa n obpaTHas 3agava KUHETUYECKUX
nccnepoBaHun. Mprmepsbl pelleHnid. NpusHaku NPoCcTbIX U
CNOXHbIX peakunin. NMpumepbl MEXaHU3MOB LIEMHbIX,
conpsiXeHHbIX, POTOXMMUYECKUX peakunin. MeTtoapl
onpeaeneHns nuMmuTupytowen ctagun. lNpoueccol
anddysnm B razax n KOHOEHCUPOBaHHbIX cpefax. 3aKkoHb!
duka, cTaTucTmdeckasa u TepMoaMHamMmudeckas
uHTepnpetauns. beicTpble peakumu. KuHetunka un
MexXaHVU3M peakLuuin nonmmepusauum

lMpakTnyeckoe 3aHsaTHeE: PelleHne 3agad u BbINONHEHNE
yNpaxXHEeHUN.

JlabopaTtopHoe 3aHaTue: OnpeaeneHne KOHCTaHTbI
CKOPOCTM peakLun No aKCrnepuMeHTanbHbIM JaHHbLIM.




Tema 17. MeToabl onpefeneHnsa NopsaKkoB B MPOCTbIX U
CNOXHbIX peakuuax. QuddepeHLumanbHble 1
WHTerpanbHble MeTOAbl ONpeaeneHns 3Heprum
akTuBaummn. OnpegeneHne NMMUTUPYLOLLEN cTagum
reTeporeHHoro npouecca no BeNIMYMHE SHEPrum
aKkTuBaumun. BeluncneHne aHTpoONMM 1 aHTanbLNnm
akTMBaumu. B3aanmMocBsi3b 3HaYEHUN 3TUX BESTUYUH C
BEPOSATHBIM MEXaHU3MOM peakuunn Ha npumepax.
MwukpoBonHoBas akTuauusi. ONTMMmU3auns XMMnU4ecKkmx
npoLLeccoB.

JlTabopaTopHasi paboTa: "MccrnenoBaHne KUHETUKM
peakuumn KaTanmMTUYecKoro pasnoXeHus nepokcmaa
Bogopoga".

JlabopaTtopHasa pabota: "OnpeneneHne KOHCTaHTbI
CKOPOCTU UHBEPCUM Caxapoa3bl.

IMpakTnyeckoe 3aHsaTHeE: PelleHne 3agad u BbINONHEHNE
yrpaXHEHUN.

Paspgen 7. Katanus

Tema 18. OnpeageneHne 1 CBOMCTBA KaTanvM3aTopoB.
BrnivsiHne kaTanu3aTtopoB Ha KMHETUKY U TEPMOAUHAMUKY
XUMMYEecknx npoueccoB. MexaHnsm kaTtanusa B paMmkax
TEOPUN aKTMBUPOBAHHOTO koMrriekca. CeneKkTMBHbIN 1
HeceneKkTUBHLIN kaTanus. MHrnbnposaHue n
WHULMNPOBAHUE KaTanuTU4ecKnx peakumn. Bugpl
roMoreHHoro katanunsa. KucnotHo-oCHOBHbIN
(cneundpmyeckunin n obLMIA) KaTanms.

lMpakTnyeckoe 3aHsaTHe: PelleHne 3agad v BbINONHEHUE
yrpaXHEHUN.

Tema 19. ®epmeHTaTMBHBIV KaTanus, obnactu
npumeHeHus. eTeporeHHbI kaTanus. BnusaHne
KaTanusaTtopa Ha 3HEeprui akTUBaLun NMMMUTUPYIOLLIEN
cTaauu reTeporeHHoro npotecca. dakropsbl, BNusoLLme
Ha KMHeTuKy agcopbumumn. sotepma JleHrmiopa. CkopocTb
reTeporeHHon katanuTu4eckomn peakunn. MexdasHbi
KaTanms.

KoHTponbHas paboTta no pasgeny : "KuHeTuuveckme
MeToAbl NCCNeAoBaHUA XMMUYECKNX NPOLIECCOB".

Pasgen 8. PacTtBopbl anekTponutoB. Teopus
3NEKTPONUTUYECKON AnccoumnaLmm

O.K

PrP

Tema 20. AHOManum KonnmraTMBHbIX CBOWCTB B

pacTBopax 3neKkTponnToB. MI30ToHNYECKNIN KO3 DULMEHT.

Teopusa AppeHnyca 1 nocreayrowas ANCKyCccus.
O6ocHoBaHWe 3NeKTPONUTUYECKON AMCCOLMALINN: LINKM
BbopHa — Xabepa, NpoBOAMMOCTb U CONbBaTOXPOMHBbI
adhdeKT B pacTBopax anekTponmtoB. CunbHble 1 cnabble
anekTponuTbl. 3akoH pasdasneHus OcTBanbaa, CTeNeHb
anccoumaumm.

MpakTuyeckoe 3aHsaTHe: PelleHre 3a4ad v BbINONHEHNE
yNpaKHEeHWUN.




Tema 21. PacyeTbl TepmogMHaAMUYECKMUX NapaMeTpoB B
pacTBopax 3nekTponuToB. TennoTsbl 06pa3oBaHns 1
conbBaTaumm (rmgpataumm) MOHOB. XMMNYECKUN
noteHuman noHa. OCHOBHbIE NONOXEHUSA, MPUBNNXKEHUS U
cneacteus Teopun [lebasa — Xiokkensa Ans pactsopos
CWIbHbIX 3MEKTPOSIMTOB, COOTBETCTBUE 3KCMEPUMEHTY.
AKTMBHOCTb M KOS(OPULIMEHT aKTUBHOCTM SMNEKTPOSIUTOB.
ConbBaTauusi, roMo- 1 reTepoaccoumauuns MOHOB B
pacTBOpax 3MeKTponnToB.

MpakTuyeckoe 3aHsaTHe: PelleHre 3a4ady v BbINONHEHWE
yNpaKHEeHUM.

JlabopaTtopHoe 3aHsTMe: PacyeTbl cpeaHero MOHHOro
KoadhduumeHTa no teopun [ebas - Xiokkens. ['paHmubl
NPUMEHNMOCTIN NpeaesnbHOro 3akoHa [lebas.

Pasgen 9. KoHCTaHTbI guccoumanmm KACOT B pacTBopax

Tema 22. lNMogxoapl K aKCnepuMeHTanbHOMY
onpenerneHunio KOHCTaHT guccounauum (pKa) B
pactBopax. OnpeageneHune 3HadeHUn pKa KucnoT u
OCHOBaHW B BOAHbIX pacTBOpax. XapakTepucTukn n
0COBEHHOCTU OpraHNYeCcKMX pacTBopuUTENen.
KoHayKTomMeTpus n NOTEHLMOMETPUS B HEBOAHbBIX Cpeaax.
OcobeHHOCTU CNEeKTPOOTOMETPUYECKOrO onpeaeneHns
B opraHuyeckux pacteoputensx. CtaHgaptusaums wkan
KMCNOTHOCTK (paH+) B HEBOAHLIX cpeaax.

MpakTuyeckoe 3aHsaTHe: PelleHre 3a4ad v BbINONHEHWE
yNpaKHEeHUMN.

JlTabopaTopHasi paborTa:

1."KoHayKTOMeTpuyeckoe TUTPOBaHME.
2."OnpepgerneHne KOHCTaHTbl guccoumaumm cnaboro
anektponura".

Tema 23. KncnoTtHble 1 OCHOBHbIE CBOWCTBA COEANHEHUN,
amdonuTbl. TayToMepus, UBUTTEP-UOHDI.
Kpuctannuyeckoe COCTOSHNE 3NEKTPONMTOB B BUAE
conen n co-kpuctannos. MHoroctyneH4artble
NpoTONUTMYECKNE paBHOBeCHS. [luccoumauus KUCnoT m
OCHOBaHW B BOAHO-OPraHnyeCcknx CMecsix.
MpoTonuTnyeckne paBHOBECUSI B OPraHM30BaHHbIX
pacTBopax.

lMpakTnyeckoe 3aHsaTHeE: PelleHne 3agad u BbINONHEHNE
yrpaXHEHUN.

Pasgen 10. TepmoamnHammnyeckasa teopus 9C

Tema 24. lNMpupoga Toka B npoBogHukax |l poga.
OneKkTpoxnMMmnyeckas a4yenka, anekTponuns. 3akoHbl 1
noctosiHHasa ®apagesq. HapyleHne o6patumMocTu, pegokc
-npouecchbl Ha anekTpogax. Obo3HavyeHus B
3NeKTPOXMMMYeckmx cxemax. Katog n aHog. AnemeHT
HaHnens — Akobun. PaboTta aneKkTpoXMMmn4eckoro
npouecca. AnNeKTPOXMMUYECKNIA SKBUBANEHT 3HEPTUN
M'mb6ca obLen peaoke peakuun Ha anekTpoaax
arnemMeHTa.

MpakTuyeckoe 3aHsaTHe: PelleHre 3a4ad v BbINONHEHWE
yNpaKHEeHUMN.




Tema 25. NpaBuna 3anucu anekTPOXMMMUYECKUX CXEM
(IUPAC 1953 r.). BogopogHbiv anektpoa. Psa
CTaHOapTHbIX HaMNPsKeHU anekTpoaoB. TepMmoanHamuka
3NEKTPOXMMUYECKMX cucTeM. YpaBHeHus HepHcta (2
BapuaHTa). 3aBucumocTtb O C oT TemnepaTypbl.
BbluncrneHne KOHCTaHTbl paBHOBECUSA N onpegeneHne 1 2 6
N3MEHEHWSsI SHTanbNUN, S3HTPOMUMU, BHYTPEHHEN SHEPTUK
9NEKTPOAHbIX PeaKkuni ANEKTPOXNMUYECKOTO 3NeMEHTA.

lMpakTnyeckoe 3aHsaTHe: PelleHne 3agad v BbINONHEHNE
yrpaXHEHUN.

Tema 26. Knaccudumkaums anekTpoaoB Kak cneacreme
ypaBHeHun HepHcTa. Onektpogbl | poga (Metannuyeckme
1 raszoBble). CBMHLIOBbIA aKKyMynaTop Kak npumep
Xummnyeckon uenu. Anektponpl |l poga (amanbramHbiin,
xrnopcepebpsiHbIn, KanoMenbHbIA, XUHTUAPOHHbLIN).
KoHUeHTpaumoHHbIe Lienu. OnemMeHT BecToHa.
HepaBHOBECHbIE 3NEKTPOXMMUYECKUE NPOLIECCHI.
MoTeHuman nepeHanpskeHns. YpasHeHue Tadens. 2 2 3 8
MpUHUKMN 9NEKTPOXMMNYECKON OYNCTKN PacTBOPOB.

MpakTuyeckoe 3aHsaTHe: PelleHre 3a4ad v BbINONHEHWE
yNpaxKHEeHUM.

JlTabopaTopHas pabota: "Onpeaenexne 34C
rarnbBaHUYECKNX ANTIEMEHTOB.

Tema 27. CTeknsaHHbIN anekTpon, nameperHune pH. LLkana
pH B BOoAe n BoAHO-OpraHmyeckmnx cmecsx. Npaktnyeckoe
NCMNONb30BaHNE MOTEHLNOMETPUYECKUX N3MEPEHWIA:
onpefeneHue NpovMsBeaeHNs pacTBOPUMOCTM COMew;
KOHCTaHT rmgpornusa, guccoumaumm n paBHOBECUIA PeLoKC
peakuun; KoadOUNEHTOB aKTUBHOCTN NOHOB

MpakTuyeckoe 3aHsaTHe: PelueHre 3agad v BbINONHEHME
yNpaKHEeHUMN.

JTabopaTopHasi paboTa " [NoTeHUnomeTpnyeckoe
TUTpoBaHue"

JlTabopaTopHasi paboTta "OnpeaenerHne pH 6ydepHbIx
BOAHbIX pacTBOPOB".

KoHTponbHas pabota no pasgenam: " PacTteopsbl
ANEKTPONUTOB. Teopumn IANEeKTPONUTUYECKOM
anccoumaumm. KoHcTaHTbl Anccoumasm KUCrnoT B
pacTtBopax. TepmogmMHammyeckasi Teopua S0C".

WNtoro B cemecTpe (Ha kypce ansa 3A0) 17 17 17 100

KOHch'IbTaLI,I/IM M NPpOMeEXyTOo4YHada atrectauma (3K38M€H,

Kypcosasi pa6oTa) 4,5 24,5

Bcero koHTakTHas pabota u CP no aucumnnuHe 122 238

4 KYPCOBOE NPOEKTUPOBAHUE

4.1 Llenn u 3apgayuu kypcoBo# paboTbl (npoekTta): CchopmmpoBaTtb KoMmneTeHuun obyyatoLerocs B obnactu
PU3MKO-MaTeEMaTUYECKMNX 3HAHWUIA O (PU3NKO-XMMUYECKMX NpoLieccax, XMMNYECKMX 1 ha3oBbIx NpeBpaLLeHUsx,

HeobxoanmbIx Ans opraHunsaumn, KOHTpPONA n I'IpOVI3BO£J,CTBeHHO-TeXHOJ'IOI'VI‘-IeCKOVI AEATeNNIbHOCTM NPOnN3BOACTB XUMUYECKON
TexHonorum, C(bOpMVIpOBaTb YMEHUA CaMOCTOATENbHOIo peleHna NOCTaBIIEHHOMN TEXHOIIOMMYECKON 3aa4u, a Takke ymMeHuna
N HaBbIKN O(DOpMJ'IeHVIﬂ CBO€ro pelleHnda B MaTemMaTn4eckom daopme, B Bnge rpa(bmquKon 3aBUCUMOCTU U MOSICHUTENBHOMN
3arunckun.

4.2 TemaTtuka KypcoBon paboTbl (NpoekTa): * [eTeporeHHbI Katanus (paBHOBECUE, KNHETUKA)

» Ancopbums 1 pasgeneHune gecopbaTta METOAOM PEKTUMKALINM

» AGcopbums 1 pasgeneHne pactTeopa METOAOM pekTudmKaumm

» AGcopbums 1 pasgeneHne, KOHLEHTPMPOBaHME pacTBOpa METOAOM 0BpaTHOro ocmoca

» PasgeneHne pacTBOpPOB 3M1EKTPOSNIMTOB (BbIMOpPaXXMBaHWe pacTBOPUTENS, BbiNapuBaHUe, KpUcTannmnsaums




4.3 Tpe6oBaHUA K BbINOJIHEHNIO U NPeACTaBIIEHNIO pe3yNibTaTOB KYPCOBOM paboTbl (NpoekTa):

PaboTta BbInonHAeTCS MHAMBMAOYANbHO C MCMNOMb30BaHMEM pacHETHOro Metoda ¢ obs3aTenbHbIM TeopeTU4EeCKUM
ob6ocHoBaHUEM.

PesynbtaTbl npeacTaBnsioTCA B BUMAE MOSICHUTENbHOM 3anucku, obbemom 25-30 nMCTOB NevaTHOro TeKCTa,
cogepxallero crnegytowme obsisaTenbHble 31EMEHTbI:

*BBeneHune

*PacueTbl npoueccos

*TeopeTnyeckoe 060CHOBaHME NPOLLECCOB

*['pachnyeckme 3aBUCUMOCTH

*AnnapaTypHoe oopmMreHme npouecca (cxema, pUCyHKN C ONUcaHnem)

*3akntoveHune

5 BANNbHO-PEUTUHIOBASAl CUCTEMA OLEHUBAHUSA
NcnonbsosaHune 6annbHO-perTUHIOBOWN CUCTEMbBI HE MPEeaYyCMOTPEHO.

6. ONMUCAHUE NOKA3ATENEN, KPUTEPUEB, CUCTEMbI U CPEACTB OLIEHUBAHUSA PE3YNbTATOB
OBYYEHUA
6.1 MNokasaTenn oueHMBaHus

Koa komneTteHumn MokasaTenu oueHnBaHNs pe3ynbTaTtoB O6yHeHI/IF|

JlaeT onpefeneHne OCHOBHbIX MOHATUIM U 3aKOHOB XMMUYECKOA TEPMOANHAMUKN;

nanaraeT MeTodbl TEPMOANHAMNYECKOTO OMMCAHNS XMMUYECKNX U ha30BbIX paBHOBECWIA B

MHOTOKOMMOHEHTHbBIX CUCTEMANX;

XapaKTepusyeT pacTBOPbl 3NIEKTPOMNTOB 1 3MEKTPOXMMUYECKME CUCTEMBI C MO3NLIUM

TEepMOONHAMUKK;

MOSICHAET NPUHLMMbLI U YpaBHEHUS POPManbHON KMHETUKN U KUHETUKW CMIOXHBIX LIeMHbIX,

reTeporeHHbIX N POTOXUMUYECKUX PEaKLMIA C MOMOLLbIO YPaBHEHUI;

OMK-1 pacKpblBaeT OCHOBHbIE MOHATUS TEOPUN FOMOFEHHOrO, reTEePOreHHOro N PepMEHTaTUBHOTO
i kaTanvaa.

MporHoavpyeT, OLeHUBAET U aHanM3npyeT napaMeTpbl COCTOSIHUA cucTembl. [posoanT

BbIBOp MeToda pacyeTa U BLIYUCIISIET KUHETUYECKVE NapameTpbl MPOLECCOB;

opvieHTUpyeTcsa B hopMyrnax, BbibupaeT HeOGXOAUMbIE U PACCHMTBIBAET NapameTph

CUCTEMBI;

aHanuanpyeT pesynbTaThl pacyeToB 1 AenaeT BbIBOf, O COCTOSHUM CUCTEMBI U BO3MOXHbIX

N3MEHEHUSX B HE.

O6'bF|CHF|eT 3aKOHbI MPOTEKaHNA XUMNYECKNX peaKLl,VlVl BO BpeEMEHN N 3aKOHbl XMNYECKOIo
paBHOBECHA, O6OCHOBblBaeT 3aBUCUMOCTb CBOWCTB BeWweCTB OT BHELLHUX yCJ'IOBVIVI
npoesegeHna peakuun. OLI,eHMBaeT BIinaHune yCJ'IOBIIIIZ npouecca Ha XapakTtep
MEXMOIEKYAPHOro B3aMMmoaencTeus.

OnK-2 ynap A

AHaﬂVI3V|pyeT CTpoeHune COG,D.VIHeHVIVI, cMecen U nx CBOI;ICTB, MCcnosb3ya coBpeMeHHble
mMaTemMmaTnyeckume, Cbl/|3|/|‘-|eCKV|e, XnmMmmn4yeckmne mn Cbl/|3VIKO-X|/|MV|‘-IeCKV|e MeTodbl. BbinonHaeTt
aHalnn3 XMMNn4yeCckKunux COG,D,VIHGHVIVI, conocTaBndeT pe3dynbTaTbl U AelaeT BblBOAbI.

6.2 Cuctema 1 KpuTepmm oLeHNBaHUA

Kputepun oueHMBaHUA CHOPMMUPOBAHHOCTY KOMMNETEHLMI

Lkana oueHuBaHus

YcTHoe cobecenoBaHue MncbmeHHas paboTa

MonHbIN ncyepnbiBaOLWNN OTBET, Ob6yuvatowmiica BrnageeT NpodeccMoHanbHOM
NnokasbIBaloLLMIA NOHUMaHKE npegmeTa. TEPMMHOIOIMEN, NOKa3biBaET BbICOKUIN YPOBEHb
OpureHTUpyeTcsa B OCHOBHLIX TEPMUHAX, NPUMEHEHNS 3HAHUIN, YMEHWUIA N HABbLIKOB B

5 (oTnn4HO) 3HaKOM C JOMOMHUTENBHON NUTEPaTypou, cBoeli paboTe, AaeT obocHoBaHMe
npaBuUIbHO OTBEYAET Ha JOMNOJTHUTENbHbIE npegnaraemblx peLeHnin; NCnosb3yeT
BOMpPOCHI. OCHOBHYIO U 3HAKOM C AOMNONHUTENBHOMN
CTyaeHT nokasbliBaeT npaBuiibHOE pEKOMEHA0OBaHHOW NMTepaTypon, paboTa

NnoHVMaHue ycrnoBusa 3agadu, Brageet
HaBblkaMW aHanM3a ycroBusi, BbIGopom
HY)XHbIX 3aKOHOB M DOpMYn Ans ee
peLleHus.

YMmeeT npaBurnbHO 06bACHUTL
TeopeTMYecKme OCHOBbI aHaNMTUYECKNX
METO0B M NPaBUMbHO BbIBpaTb METOA
aHanusa.

BbINOMHEHa 6E3YKOPU3HEHHO B OTHOLLEHWM
obbema, odbopmeHns 1 NpeacTaBnexHns, caaHa
B YCTaHOBMEHHbIN CPOK. Ha 3awuTte
npeacraBneH goknag, ConpoBOXaaembli
npeseHTaumen, KotTopble B NOSTHOM 06beMe
OTpaXaroT BbINOJIHEHHbIE 3a4aHUs, HA BCE
BOMPOChHI JaHbl UCHEPNbIBAOLLME OTBETHI




4 (xopoLwuo)

CTaHOapTHbIN OTBET, NULLEHHbIN
nHAMBMAYanbHOCTU. [lonyckaeT
He3HauUTeNbHbIE NMOrPELUHOCTN MpU OTBETE
Ha BOMNPOCHI.

CTyneHT nokasbliBaeT 4OCTAaTO4YHOE
NnoHMMaHue ycrnoBus 3agayn, Bnageet
HaBbIKaMW aHanu3a ycroBusl, nyTaeTcs B
BblIOOpE HYXXHbIX 3aKOHOB M hopMYyI ANisl ee
peLueHus.

YMeeT npaBusibHO 06 BACHUTL
TeopeTU4eckne OCHOBbI aHaNUTUYECKNX
MEeTO40B M NpaBuIibHO BbIGpaTb MeToA
aHanusa.

HenonHbIn OTBET, UMEIOT MECTO
Hebonblune npobenbl B 3HAHUSIX.
[lonyckaeT NnorpeLHoCcT Npu oTBETE Ha
BOMPOCHI.

Obyvatowmiica BnageeTt NpodeccuoHanbsHom
TEPMUWHOIOrMEN, NoKasbiBaeT TpebyeMbll
YPOBEHb NPUMEHEHUS 3HAHWIA, YMEHWIA 1
HaBbIKOB B CBOEW paboTe Npu HEKOTOPbIX
norpeLLHocTaX NpopaboTkM 3a4aHuii KypcoBoW
paboTbl. PaboTa BbiNONHEHa B NONTHOM 06beMe,
HO MMEIoTCS OLUMOKM B OCpOPMITEHUM U
npeactasneHnn. PaboTa coaHa B
yCTaHOBIEHHbIV cpok. Ha 3awwmTe npeacraeneH
[okrag, HoO npeseHTaums He B NONIHOM obobeme
OTpaXkaeT BbINOSIHEHHbIE 3a4aHMs, Ha BOMPOChI
AaHbl OTBETbI PA3HOWN CTEMNEHU NOMHOThI

3 (yooBneTBoOpUTENbLHO)

Moka3sbiBaeT 3HaHWs y4ebHOro matepuana
B MUHMManbHOM ob6beme. [JonyckaeT
OonbLLIOEe KOMMYEeCTBO HENPUHLMMMANbHbIX
owmnbok. MoxeT yCTpaHUTb UX C MOMOLLbO
npenogasartens.

CTyneHT nokasbliBaeT HeJoCTaTOYHOoe
NoHMMaHWe yCrnoBus 3agadn, NyTaeTcs B
BblOOpE HY>XHbIX 3aKOHOB M hOpMyI A11A ee
peLueHus.

HenonHbi oTBET, €CThb OLWNGKK B
N3N0XeHUN Heckonbkux Tem. MNMyTaeTtcs B
TepMUHaXx.

O6yyatoLminca 4EMOHCTPUPYET 3HaHWUS, YMEHNS
W HaBbIKM B MUHMMAarbHO AONMYCTUMOM oObeme.
NmeeT mecTo Hanuume ownbok; MmetoTcs
MOrpeLHOCTN B 0hopMIIeHNn paboThbl.
KypcoBas paboTta cgaHa ¢ CyLeCcTBEeHHbIM
3anosgaHvem

2 (HeygoBneTBOPUTENBHO)

He moxeT oTBeTUTL Ha Bonpoc 6e3
nomoLLy ak3ameHaTopa. MHOro4YMcneHHble
rpybble owmnobku.

He noHumaeT ycnosue 3agayum, He MOXeT
NpeanoXxunTb BapnaHTbl pewweHusi. He 3HaeT
TEOopEeTUYECKMX OCHOB aHaNUTUYEeCKUX
METOJOB M He MOXET NpaBuIbHO BblbpaTh
MeTOo[ aHanmu3a nog KOHKPETHbIA OO BbEKT.

MonbITka cnUcbIBaHUSA, UCMOMNb30BaHNS
Hepa3peLlleHHbIX TEXHUYECKNX yCTp0I7ICTB
UIn Nonb3oBaHWe NoACKa3Kon apyroro
yeroBeka.

O6yyatowmiics obHapyxuBaeT npodensl B
3HaHMAX OCHOBHOroO y4yebHOro matepuana,
3a/laHuns! BbINOMHEHbI B HEAOMYCTUMOM 06beme
¢ rpy6biMu owmnbkamu, ochopmneHne paboTbl He
cooTBeTCcTBYeT TpeboBaHuam. KypcoBasi paboTa
CAaHa C CyLLeCTBEHHbIM 3arno3aaHnem.
CopepxaHne paboTbl MOMHOCTLIO He
COOTBETCTBYET 3a[laHMI0.

MpeacTtaBneHue vyxoi paboTbl, Nnaruat, NMbo
oTKas3 oT npefcTaBneHus paboTbl.

6.3 TunoBble KOHTPOJIbHbIE 3aaHnA n/vnu nHble MaTtepuanbl, UCnoJib3yemMblie AnA OLueHKU pe3ynbTaTtoB

obyyeHus

6.3.1 TunoBble KOHTPOSIbHbIE BOMPOCHI

Ne n/n ®dopmMynnpoBKM BONPOCOB
Cemectp 5

1 lMpeaomeT nccnegoBaHns U TeopeTUdeckne MeToabl PU3NYECKON XUMUU: KBAHTOBO-XMMUYECKUIA,
TEPMOANHAMMNYECKUN N KNHETUYECKNIA.

> OkcnepuMMeHTanbHble MeToabl OU3NYECKON XMW, HasHayeHne hunsmnko-xmmMmn4ecknx MeTogoB aHanmaa.
Mpumepbl HTEpnpeTaummn aKcnepuMmeHTanbHbIX AaHHbIX.

3 OCHOBHbIE NOHATUSA XUMUYECKON TepMoarHamMunkn. TepMmoamHamMmnyeckas cuctema, paBHoBecue, TennoTa,
BHYTPEHHSS1 aHeprus, pabota. OBocHylTe Lienecoobpas3HOCTb MCNOSb30BaHMS YKa3aHHbIX MOHSATUN.
OcHOBHbIe TUMNblI TepMoguHamudecknx cuctem. Npumepsl. N3amepsemble BENMUYUHBI, XapakTepuaytoLue

4 COCTOSIHWE TEPMOAMHAMMNYECKON CUCTEMbI. DKCTEHCUBHbBIE U MHTEHCUBHbIE BENNYUHBI. YPaBHEHNE COCTOSHMS
TepMOAMHAMNYECKON CUCTEMbI B 0bLLeM BUAE.
lMoHATME 0 TEepMMYECKOM paBHOBECUM U TepMOAMHAMUYECKOM npolecce. Hynesoe Havano TepMognHaMumKu.

5 [MoHATUE BHYTpPEHHEeN aHeprumn B TepMoguHamMmke. @yHKLMN COCTOSHUA 1 UX CBA3b CO CBOMCTBAMM MOMHbIX
AndpdepeHumanos Ha npuMepe BHYTPEHHEN 3HEPIUW.

6 CyLHOCTb 1 OCHOBHbIE hopMynNuUpoBKkM | Hayana TepmoguHammkn. duddepeHumansHas dopma, CBOMCTBa
MOMHbIX U HENOMHbIX AnddepeHLanoB.

7 Tennota npouecca Npu NOCTOAHHOM 06BbEMe Unm NpyY NOCTOSAHHOM AaBNEHUWU. DHTaNbNNsS Kak PyHKUMA
cocTosiHuA. 3akoH Mecca u ero cnegcTeus.




3aBncnmocTb TennoBoro acpdekta OT TeMnepaTypbl Ha NpUMepe aHanusa guarpammbl M306apHoro u
N30X0pHOro npoueccoB. BeiBog ypaBHeHusa Knpxrodda. dPusnyeckun cmbicn auddepeHumnansHon
TENnNoemMKOCTH.

TennoemMkocTb UCTUHHASA U cpeaHAad npy NOCTOAHHbIX OaBNeHun nnn ob6bemMe. MeToabl OLIEHKM 1
OQKCNepuMeHTalibHOro onpenenexHus. SMI'IVIpVILIeCKVIe 3aBYCUMOCTU TEMNOEMKOCTU 4119 BELLECTB N COeANHEHUN
B KOHOAEHCUPOBAHHOM COCTOAHUN. MHTepI’IOJ’IﬂLWIOHHbIe YpaBHEHUA Ona pacyeTa TenfmoeMKOCTU.

10

Heo6paT|/|Mb|e camMonpoun3BoJibHblE NpoLeCcChl. I'Ipwmepbl. TepMO,D,VIHaMI/I‘-IeCKI/I O6paTVIMbIe npouecchbl. Pa6oTta
06paTVIMOFO n HeO6paTI/IMOFO npoLeccos. SHTpOI'IMﬂ KakK beHKLI,I/IFl COCTOAHMUA.

11

Tennota n pa6oTa B 06paTMMbIX U HeoGpaTUMbIX NpoLeccax. MpuMepsl ¢ Ucnonb3oBaHMEM AuarpamMmm
COCTOSIHMS. QHTPONMS U TemnepaTypa. CyLHOCTb M aHanUTUYeckoe BbipaxeHue Il Hayana TepMoaMHaMUKK
Ans 06paTUMbIX U HEOBpPATUMbIX NPOLIECCOB.

12

[ll HaYano TepMoaMHAMUKM M BblYMCIEHUE aBCONIOTHOM SHTPONUN.

13

Xumunyeckoe paBHOBecCKe, 3HTponma n XxmMmmn4eckoe cpoacTBo. KpMTepMM HanpaBneHnd npolecca. anMepr
Ha gnarpaMmmax COCTOAHUA. TepMO,D,VIHaMI/I‘-IeCKI/Ie noteHuuansl MN'mb66ca n NenbMmronsua.

14

BbiBog, ypaBHeHus nb6ca — [diorema n pyHaamMeHTanbHbIX ypaBHeHun Mnbbca. dusmdeckuii cmbicn n
npuMepbl pasnu4Hbix OpPM 3anmcu ypaBHeHuin M'mboca.

15

N3ameHeHue aHepruii Mmb6ca u MenbmronbLa B XMMUYECKMX npoLieccax. 3aBUCMMOCTb 3Heprum 'mbbea ot
XMMUYeckoi nepemeHHon. ObLlee ycrnoBue paBHOBeCUs. 3aKoH AEVCTBYHOLLUX Macc B hOPMYIMPOBKe
3ommepdpenbaa.

16

BobiBog YpaBHEHUA BonbumaHa — MNnaHka. PacyeT xMmmnyeckoro noteHumarna KOMMNOHEHTa B CMECU C NMOMOLLLbHO
MOMNOXeHWN CTaTUCTUYECKON TepMOONHaAMUKN.

17

O6Lee ycrnoBue paBHOBECUS XMMUYECKoro npouecca. KoHcTaHTbl paBHoBecus. [pumepbl BbIMUCIEHNS
KOHCTaHT paBHoBecus. YrMTMBHOCTUN M aKTUBHOCTM KOMMOHEHTOB cMecu. TepMoauHamMmnyeckas KOHCTaHTa
paBHOBecUs.

18

3aBUCMMOCTb KOHCTaHTbl U NONOXEHNST XMUMUYECKOTO paBHOBECUA OT yCJ'IOBVIVI. anMepbl. CyU.I,HOCTb npasun
Jle WaTenbe n ux TepMoanHaMmn4yeckoe obocHoBaHue.

19

KoHCTaHTbl paBHOBECUS ra30BbIX peakLyii, BbiBOA, B3aMMHbLIX COOTHOLLEHWIA B 06LLeM Buae. FeTeporeHHble
paBHoBecus. MpumMepbl. OcobeHHOCTU TepMOAMHAMUKI peakLuii NonMMepusaLmm.

20

UncneHHble MeToabl pacyeTa KOHCTaHT paBHOBeCUIA. MNpumep pacyeTa Ansi NPOM3BOSIbHOM TeMnepaTypbl.
MpVHLMNbI pacyeTa KOHCTAHT PaBHOBECUIA B CTAaTUCTUYECKOW TEPMOAMHaMUKE.

21

TepMO,D,VIHaMVI‘-IeCKVIe moaenn pacTtBoOpoOB. WpeanbHble, npenenbHo pa36aBneHHb|e, artepmMarlibHble n
peryndapHbie pacTBOpbI. 3HTpOI'IVIF| CMELLEHNS 1 XMMUYECKUIA NOTeHUMan naeanbHOro pacTBopa.

22

3aBncMmocCTb NapumanbHOro AaBneHns KOMNOHeHTa OT cocTaBa pacTBopa. BeiBoa 3akoHa Payna uns
nNpubnuxeHns ngeanbHoro pacteopa. MNpurmepbl NONOXUTENBHbBIX M OTPULLATENBHBIX OTKIIOHEHWI OT 3aKOHa
Payns.

23

BbiBog, 3akoHa "'eHpyW U3 NpMbnMKeHUs npeaenbHO pa3baBrneHHbIX pacTBOPOB. PacTBOPUMOCTL ra3oB B
XWNOKOCTSIX U ee 3aBMCMMOCTb OT TeMnepaTypbl. [pumepbl npumeHeHns abcopbunn Ha npakTuke. YpaBHeHUe
CevyeHoBa.

24

KonnuratneBHble cBOMCTBA pacTBOpOB. BbiBog, 3aBUCMMOCTEN CHWXEHUSA TeMnepatypbl naBneHna n
NoBbILWLWEeHUA TeMmnepaTypbl KUNEeHUA Ana ngeanbHbIX pacTBOPOB.

25

BbluncneHune k0ahdULMEHTOB akTUBHOCTEN KOMINOHEHTOB PACTBOPOB MO 3KCMEPUMEHTANBbHBIM AaHHbLIM:
CHWXKEHMS1 AaBMneHUsl NapoB, NOBbILLEHWS TEMNEPATYPbl KUMNEHWS, CHDKEHNUA TEMNepaTypbl NNaBneHUs 1 No
OCMOTMYECKOMY AaBneHuto. YpasHeHune BaHT Nodda.

26

MpuMepbl reteporeHHbIX cucteM. NoHATUA hasa, NoBepxHOCTbL pasgena n pasosbln Nepexod. Ycnosus
TepMOANHAMNYECKOro paBHOBECKS B FeTEPOreHHbIX CUCTEMAX.

27

BrHapHble cMCTEMbI C HEOTPaHWYEHHOW B3anUMHOW pacTBOPMMOCTLIO KOMINOHEHTOB. PacuyeT cocTaBa napoBoit
N Xunakow ¢gpas no gmarpaMMam «[aBrieHMe KOMMNOHEHTOB - COCTaB pacTBopay, «obllee AaBleHne - COCTaBy,
«TeMnepaTypa KUMeHusl - COCTaB», «COCTaB pacTBopa - cocTae napay. 3akoHbl KoHoBanosa. MpocTas
neperoHka.

28

,D,eMOHCTpaLWIﬂ TpEeX 3aKOHOB BpeBCKOI'O Ana a3eoTpOnHbIX cmecen Ha anarpamMmmax «obLiee naBneHue -
COCTaB». npaKTVI‘-IeCKOG 3Ha4YeHune. I'IeperOHKa noAd BakyymMoOM.

29

|_|pl/IHLI,I/II'I n Mmoaenb peKTI/I(bVIKaLI,I/II/I. MoHaTne o TeOpeTI/I‘-IeCKOIZ Tapesike u ee BbICOTE. Pacuet uncna
TEOpPEeTUYECKMX Tapersiok No anarpaMmmamM «temnepartypa KMneHusd - coctaBy.

30

MpuMepbl orpaHU4eHHON B3aUMHOW pacTBOPUMOCTU XNOKOCTEN Ha guarpaMmmax «Temneparypa - CocTaBy.
BuHoganu. Cuctemsbl ¢ BKTP 1 HKTP. BnvsHue TeMnepatypbl Ha pacTBOPUMOCTb.

31

KuneHue B3ammMHO HEepacTBOPUMbIX XnakocTten. npaKTVI‘-IeCKOG npuMmeHeHne neperoHkn ¢ BOAAHbIM napom.
MaTepVIaJ'IbeIVI 6anaHc o4nCTKM TPYAHO KNUNALWNX coeavHeHun npu neperoHke ¢ BOAAHbIM Mapom.

32

PaBHoBecue XUAOKOCTb - Kpuctannbl B 6VIHaprIX cuctemax. Metogpl CbI/I3I/IKO-Xl/IMVI‘-IeCKOFO aHannaa
KOHOEHCUPOBAHHbIX CUCTEM. I'IpmmeHeHme npuHUMna HenpepbiBHOCTU KypHaKOBa K MHTepnpeTaunn KpuBbIX
oxnaxaeHud.

33

[narpamma CoCTOSIHUS U KpUBbIE OXNaXAeHUst BUHaAPHBIX CUCTEM, KPUCTaNM3YIOWNXCA C 3BTEKTUKON.
MpUHLUMNBI OXMaXaeHUs U pasMopaxuBaHus. MpakTuyeckue npumeps! Ans GUHAPHBLIX CMecei.

34

AHanus anarpamm 6I/IHaprIX cucTtem, nnaBALMXCA KOHIPYSHTHO N UHKOHIPYSHTHO Ha KOHKPETHbIX npuMepax.
HanbToHnap! n 66pTOJ'IJ'IVID,bI. 3aBUCMMOCTb PaCTBOPUMOCTU KpUCTallNIM4eCKMUX BELWEeCTB OT TeMNneparTypbl.




35

BuHapHble cucTemsl nonumMep - pacteoputens. OcobeHHOCTU anarpaMmm coctoaHus. CnmHoaanu. HapylueHue
npuHUMNa cooTBETCTBUA. [JaBneHne NapoB Haj pacTBopamu nonvumepos. MonyyeHre TBM 13 pacTBopoB.

36

YCTOMYMBOCTb pacTBOpOB NOJINMEPOB K PACCIIOEHUIO. BblpameHme Ona ocMOoTU4YeCcKoro gaeneHnda B pactBopax
nonnmepos. BrnusHue TeMmnepaTtypbl 1 MOJ'IeKyJ'IFlpHOVI Macchbl nonMMepa Ha ero pactBoOpUMOCTb.

37

PaBHOBecUs1 B TPEXKOMMOHEHTHLIX cuctemax. CBoncTBa TpeyronbHukoB M'mbbca n PoseHbyma.
MpsimoyronbHas aMarpaMmMa COCTOSIHUSI TPEXKOMIMOHEHTHbBIX CUCTEM.

38

Onpegenexue npouecca aKCTpakumu, npuMepbl. TpeGoBaHus K akcTpareHTy. KoadduumeHT pacnpeaeneHus
Mexay dpasamm 1 cTeneHb aKCTpakumuy. Mpouecc akcTpakummn Ha anarpamme Mé6ca. Coctas U
mMaTepuarsbHblii 6anaHc akcTpakTa u paduHaTa.

39

Obuwas xapakTepucTuKka NpoLLECCOB pa3aeneHnsi, UCNoMb3yeMbIX B NPOMbILLIIEHHOCTN, 06NacT NPUMEHeEHMS
Kakgoro 13 Hux. MpuHUUMBI U OCHOBHbIE BMAbLI XpOMaTorpadn4eckoro pasaeneHns MHOFOKOMMOHEHTHbIX
cMecen.

Cemectp 6

40

deHoMeHoornyeckoe onncaHne HepaBHOBECHbIX NpoueccoB. KuHeTuyeckue namepeHust. ObpaboTka
KMHETUYECKMX KpMBbIX. CKOPOCTb XMMMYECKOI peakummn. 3aaadm hopManbHOi 1 MOMEKYNSPHON KUHETUK.

41

TepMUHOMNOTUSE XMMUYECKOW KMHETUKU. DNeMeHTapHas cTaausi, MexaHuam, cxema npoiecca, numMuTmpytoLas
ctagusi. Mpumepbl pa3nnyHbIX TUMOB PeakUuii (OMO- U FreTEPOreHHbIX, TOMO- U FeTEPOSTUTUYECKUX, FOMO- U
retepodasHbix).

42

OOLWwHOCTL 1 pasnunyne TepmMoanmHaMmn4eckoro n KWNHeTU4eCKoro onncaHna XmMmn4eckmnx peaKuMﬂ. 3aBMCMMOCTb
CKOPOCTU XNMUNYECKNX peaKLl,I/IIZ OT TeMnepaTypbl.

43

YpaBHeHue AppeHuyca 1 ero o6ocHoBaHue aAns 06paTUMoii peakLum ¢ NOMOLLIbIO ypaBHeHUs usobapbl BaHT
lFodbdpa. dr3nUecKuii CMbICT IHEPTMU aKTUBALIMUN U NPeadKCNOHEHUMaNnbHOro MHOXMUTENS B KOHCTaHTe
CKOPOCTM 0GpaTMMO peakuuu.

44

Teopusi aKTUBHbIX COyAAPEHUI Ha NpUMepe roMoreHHon GrumonekynspHol peakumn. Cedexne
MEXMOTEKYNAPHBIX CTONKHOBEHWI. [MOHSATME O ceuyeHun peakumn (npouecca).

45

Teopusi nepexogHoro coctosiHusa AupuHra n MNMonsHn. OCHOBHbIE NonoxeHus. KoopavHaTta peakumu,
aKTUBMPOBAHHbIN KOMMNIEKC, peareHTbl U NPoayKTbl. BblBOA BbipaXXeHUsl Anst KOHCTaHTbl CKOPOCTU B 06LLEM
BuAe. QHTANbNNS U SHTPOMNUS aKkTUBaLUN.

46

|_|pVIHLI,I/II'I NNHENHOCTN CBOBOAHBIX 3Heprm?1 KaK cneacrteme Teopumn nepexogHoro CoCTtoAaHuA. VMcnonb3oBaHue
npuHunna NNHENHOCTN CBOBOAHBIX 3Heprm?1 ans o6bACHEeHUs! BNUSAHWSA pacTBopuTend n coneBblixX 3Cb(beKTOB
Ha KMHETUKY U TepMoaAnHaMuKy npoLeccoB B pacTtBopax.

47

MpumeHeHne NpyHUMNa NMMHENHOCTM CBODOOHBLIX SHEPIWI NS YCTaHOBIEHMS CBA3WN MEXay CTPOEHUEM U
peakUMOHHOM CNOCOOHOCTLI0O COEAMHEHUI HA NpUMepe ypaBHeHu TlammeTa u TadTa.

48

Mpsamas n obpaTHasa 3agayva KUHETUYECKUX CCneaoBaHuin. PelleHne npsamMoi 3agayn Ha npumMepe KMHEeTUKU
obpaTtmmon, napannensHon 1 nocneaoBaTenbHoOM peakuuin. TepMoguHaMm4ecknii 1 KUHETUYMECKUIA KOHTPOTb.

49

|-|pVI3HaKVI MNPOCTbLIX U CITOXHbIX peaKLWIVI. KuHeTunueckas nHTEepnpeTauna 3akoHa ,D,eVICTByIOUJ,VIX macc. MeTtogpl
onpeneneHna J'II/IMI/ITVIpyPOLIJ,eIZ CTagunn B CITOXHbIX peaKkunax.

50

Mpouecchl anddy3nm B rasax n KOHAEHCUPOBaHHbLIX cpeaax. MNpumepbl peakuuii, MIMMUTUPOBaAHHBLIX
anddysmen. 3akoHbl Puka. CtatuctTmyeckas n TepMmoanHaMmmyeckas MHTepnpeTaums. beicTpble peakumm.

51

TepMI/IHOJ'IOFMﬂ CINOXHbIX peaKLI,I/IIZ. anMepr MEeXaHU3MOB COMNPAXEeHHbIX, LUenHbIX, CbOTOXI/lMI/I‘-IeCKI/IX peaKLI,I/IIZ.
OcobeHHOCTU 1 MeToAbl UCcneaoBaHus. MMKpOBOJ’IHOBaﬂ aKTnBauua.

52

MoneKynsipHOCTb 1 NOPSAOK peakuun. Mpumepbl peakuuii ¢ pasnuyHbIMA U C OAMHAKOBBLIMU
MONEKYNAPHOCTLIO U nopsaakoMm. MpueeanTe 06bACHEHWE B KaXKAOM NPUMepe C TOUKU 3pEeHUSI CTaTUCTUYECKOM
TepMoaNHaMUKN.

53

KuHeTuyeckne ypasHeHus B anddepeHumanbHom n nHTerpansHon dopme. MNMpumepsl 4na peakumn ¢ Lernbim,
OPOBHbBIM, HYNEBBLIM 1 NEPBLIM NOPAOKOM.

54

OO6LWKMIA 1 YacTHbIV (N0 peareHTy) Nopsaku peakummn. Cnocobbl onpeaeneHns NoOpPSAKOB peakumm no peareHTaM
ONS pasnuyHbIX TUNOB peakLuni.

55

OnpepeneHne NMMUTUPYIOLLIEA CTaaMKU reTePOreHHOro NpoLiecca no BenMunMHe SHeprum akTueaLmu.
CoOTHOLLEHME CKOPOCTEN MOEKYNAPHON M AMDY3NOHHON CTaauM B NMpoLecce NonMmeprsaLnnn B pacteope
MOHOMepa.

56

Onpe,ueneHVle 1 CBOWCTBa KaTann3aTtopoB. anIMepbl MEeXaHW3MOB KaTanuTnyeckoro AencTeus. CenekTnBHbIN
N HECENEKTUBHbLIN KaTanua. V|HFI/I6MpOBaHM6 N MHUUMMpoOBaHME KaTaliIuTU4eCKnx peaKu,Mﬂ.

57

BrnvsHne KaTanm3aTtopoB Ha KMHETUKY U TEPMOONHAMUKY XUMNYECKUX NMpoLeCCOoB. MexaHn3m Bo3gencTems Ha
KMHETUKY peaKkuunn Ha npumepe KUCIIoTHO-OCHOBHOTIO KaTtarnaa. CI'IeLI,VI(pVI‘-IeCKVIVI 1 o0LWMIA KaTanms.

58

Buabl roMoreHHoro n reTeporeHHoro Kkatanumsa. anIMepr KOJMM4eCTBEHHOro BIIMAHUA Ha 3HEPruto aktmeauunn
pas3nnYHbIX XMMNUYECKNX NpoLeccos. (DepMeHTaTI/IBHbIﬂ n Me)l(d)a3Hblﬂ KaTanuas.

59

dakTopbl, BNUAOLLNE HA KUHETUKY aacopbumnn. BeposTHOCTb akTa 1 cTeneHb agcopbunu. Mpumepsl
SMMMPUYECKUX M30TEPM aacopbumn. BeiBoa nsotepMbl JleHrmiopa. BblpaxeHue Ans CKOPOCTU reTeporeHHoi
KaTanuMTU4ecKon peakumu.

60

KonnuraTveBHble CBONCTBA PacTBOPOB 3NEKTPONUTOB. MI30ToHU4Yecknin koadpduumneHT BaHT Nodda. Teopus
3NEKTPONMTUYECKON auccoumauumn AppeHuyca 1 nocrnefosasLlas 3a Hel ANCKYCCUS.

61

MexaHn3m n TepmogmMHamMumka npouecca conbeataumm no amannoy. Liukn bopHa - Xabepa. BnusaHne
CTPOEHUSI N CBOMCTB pacTBOpUTENS Ha obpa3oBaHue conbBaToB. Cneunduyeckas conbBaTaums. TecHble
WOHHbIE Napsbl.




62 CTteneHb 1 KOHCTaHTa anccoumaumn. 3akoH pasbaeneHus OcTBanbaa.

KoahrumneHT akTUBHOCTM B pacTBOpax CUIbHbIX 3NeKTponuToB. CpeaHnin MOHHbIN KO3 pLneHT

63 o
aKTUBHOCTU U €ro pacyeT Ha OCHOBE MNepBbiX TpeX I'IpVI6J'IVI)KeHVIVI Teopum ,D,eGaﬂ - XIoKKens.

V|3MepeHVIF| ANEKTPONPOBOAHOCTU paCTBOPOB AJTEKTPOJIUTOB. Bug KOHLI,eHTan,VIOHHOVI 3aBUCMMOCTHU yneanoﬁ

64 . =
n yaenbHOM MOJNAPHOU NpOoBOAUMOCTU AN cnabbIX N CUMbHBIX QNEKTPOJINTOB HAa KOHKPETHbIX NpumMepax.

MpeaenbHasa yaenbHas MonspHas NPpoBOAMMOCTb PACTBOPOB 3NEKTPONUTOB. YpaBHeHUs AppeHuyca u
65 Konbpayia. Metoa 06pa6oTku hopeorpaMm Ans HaxoxaeHWUss KOHCTaHTbl AuccoupaLmmn anekTponuTa B
pacTBope.

npaKTVI‘-IeCKOe npuMeHeHne KOHOAYKTOMEeTPpU4eCKOro TuTpoBaHUA. Bug KpVIBOVI KOHOYKTOMETPpU4YeCKoro
66 TUTPOBaHUA B 3aBUCUMOCTU OT CUJTbl KNCITOTHOCTU UMM OCHOBHOCTU TUTPAHTAa U peareHTa. Onpe/J,eneHme
TOYKM SIKBUBAJTIEHTHOCTW.

Obuias xapakTepucTrka 6e36ydepHbix 1 BythepHbIX METOAOB UCCNEAoBaHNUS NPOTONUTUYECKUX PABHOBECUIA B
67 pacTBOpax aneKTPonuToB. AKTUBHOCTbL MPOTOHA B pa3nuyHbIX cpegax. [MoHsATUe O LKare KUCNOTHOCTU B
HEBOAHbIX PACTBOPUTENSAX.

68 KucnoTHble 1 OCHOBHbIE CBOWCTBA COeAMHEHU, aMdonuTbl. TayTomMepus, UBUTTEP-MUOHbI.

Ouccoumauus KUCNoT U OCHOBaHUN B BOAHO-OpraHn4YeCckmnx cMecsx. npOTOﬂVITVI‘-ieCKVIe paBHOBECUA B

69
OpraHM3oBaHHbIX pacTBOpax.

70 MexaHn3m BO3HMKHOBEHMSA TOka B npoBogHuKkax Il poga. 3akoHbl Papages. Peakumm Ha katoge u aHoge.
MprMepbl aNeKTPOAHbLIX peakuuii Npn CMeHe NONSIPHOCTU Ha MPOBOAHMKE.

71 ONEeKTPOXMMUYECKNIA SKBUBANEHT aHeprnn [nb6ca. dnekTpoaswmxkywas cuna. lNpasuna sanucm
3NEKTPOXMMMUYECKNX cucTeM. PacyeT TepMognHaMUYeCKnX YHKLNA 1 KOHCTaHT SNIEKTPOXUMUYECKNX PEAKLNNA.

72 CtaHgapTHbI noTeHuman anektpoaa. CtaHgapTHbIN BOAOPOAHbLIN 3neKkTpoA. Pag HanpspkeHUn areMeHToB.
MpaBuna 3anucu aNekTPOXMMUYECKUX CUCTEM.

73 JkcnepMMeHTanbHoe U3MepeHne 1 TepMoauHammyeckoe Bolumncrnernne d0C ranbBaHMYECKOro anemeHTa.
MpaBuno ncnonb3oBaHUsA CTaHZ4APTHLIX NOTEHUMANoB B ypaBHeHUN HepHcTa.

74 BbiBOg ypaBHeHUst HepHcTa 3 nsotepmbl BaHT Nodhdpa. PaBHOBECHbBIE 1 HEPABHOBECHBLIE 3NIEKTPOXMMUYECKMNE

npoueccsl. [NoTeHuman nepeHanpsikeHns. YpaBHeHue Tadens.

MpyMeHeHe NoTeHUMOMETPUM AN onpeaeneHns TepMoaNHaMNYECKNX PYHKLMI U KOHCTaHT
75 3NeKTPOXMMnYecknx pasHosecuin. 3asmcumocTtb AC oT TemnepaTypbl. Oco6eHHOCTb CTaHaapTHOro
anemeHTa BecToHa.

KJ'IaCCVICbVIKaLWIﬂ ANEKTPOXUMUHECKNX CUCTEM KaK crnencrteme n3 ypaBHeHUsA HepHCTa. Xvmnyeckue uenm.

76
MprMepbl ¢ UCcnonb3oBaHWEM 3NEKTPOOOB NEPBOro poaa, 0bpaTMMbIX OTHOCUTENBHO KaTMOHA U aHMOHaA.

77 O6nacTb NpMMEHEHUS MOTEHUMOMETPUYECKOrO TUTPOBaHUSA. OCOBEHHOCTM NOTEHLMOMETPUYECKOTO
TUTPOBaHUA B BOAHLIX M HEBOAHLIX cpefax. Pekomengaumn IUPAC.

78 MpuHUKMN OENCTBUSA PeaoKC-aM1eKkTPoAoB. VIoH-cenekTUBHOCTbL anekTpoaa. YCTPOoUCTBO U obnacTb NpUMEHEHUS

XUHIMOPOHHOIO U CTEKNAHHOIO 3/1EKTPOOO0B.

6.3.2 TunoBble TeCTOBble 3a4aHUSA

He npegycMoTpeHsbl
6.3.3 TunoBbIe NPaKTUKO-OPUEHTUPOBAHHbIE 3aJaHUA (3agayu, Kenchbl)

1. Vicnonb3ysi MHTerpanbHoe ypaBHeEHNE  M300apbl XMMUYECKOW peakumm paccunTatb TEPMOANHAMUNYECKYHO
KOHCTaHTy paBHOBECUS HEKOTOPOWN peakuumn npu 3agaHHon Temnepatype 500 K, ecnv n3BectHO, 4TO nNpu TemnepaTtype
470 K KoHCTaHTa paBHOBecus aTon peakuumn pasHa 0,0158, a npu temnepatype 530 K paBHa 0,282.

2. PaccunTatb MOSEKYNsSIpHYI0 Maccy pacTBOPEHHOrO BeLecTBa, ecnv BogHbIv pacteop 1 r Bewectsa B 50 mn
BOAbl 3amep3aeT npu TemnepaTtype —0,015 °C.

3. PasnoxeHue BeLLecTBa NPOMCXOANT MO YPaBHEHUIO peakLmmn NepBoro nopsaka ¢ KoHCTaHTon ckopocTn k=0,3
MUH-1. PaccunTaTtb BpeMsi, B TEYEHMNE KOTOPOro KOHLEHTpaums BelecTBa A ymeHbunTCA B 3 pasa. Paccuitatb nepuog
nonynpeBpaLleHnsa JaHHOro BeLecTBa.

6.4 MeToanyeckue maTepmuansl, onpeaensiowmne npoueaypbl oLleHUBaHWUs pe3ynbTaToB 06yyeHus
6.4.1 YcnoBus gonycka obyu4atoLierocsi K npoMeXyTo4HON aTTecTaumMm 1M nopsaok NMKBUAALMM akageMU4eckom
3310/KEHHOCTH

MpoBeaeHMe NPOMEXYTOYHOWN aTTecTalmmn pernameHTMpoBaHO NokanbHbIM HOpMaTMBHBIM akTom CM6IMYMNTA
«MonoxeHne 0 NPOBEAEHNM TEKYLLEFO KOHTPOSSA YCNIEBAEMOCTU Y NPOMEXYTOYHOM aTTecTaunm oby4aroLLMxcs»

Ycnosusimmu gonycka oby4atoLerocst kK NpOMeXyTOYHOW aTTecTauum siBNSAOTCA BbINOMHEHUE U 3aLUUTLI BCEX
nabopaTtopHbIXx paboT cornacHo paboyen Nnporpamme; NONOXUTENbHbIE Pe3yNbTaTbl BhINOMIHEHWUA KOHTPOSbHBLIX paboT,
OTBETOB Ha BOMPOCHI KOSIITOKBMYMOB.

6.4.2 ®opma npoBeaeHUsi NPOMEXYTOYHOMW aTTecTauuMm No gucumnimnHe

YcTHas + MuncbmeHHas + KomMnbloTepHOE TECTMPOBaHNE NHas




6.4.3 Oco6eHHOCTHM NpOBeAEHUs NPOMEXYTOYHOW aTTecTauum No ANCUUNIINHE

B0o3mMOXHOCTb Nonb3oBaThCA cnpaBO4HbIMU Tabnuuamm un KarnbKyJATOPOM.
BpeMﬂ MOArOTOBKM OTBETOB Ha 3afaHNsA dK3aMeHaLMOHHOro buneta

Ha 3awuTty kypcoBon paboTbl 0TBOAUTCA He 6onee 20 MUHYT.

- 60 MUHYT.

7. YYHEBHO-METOANYECKOE N UH®OPMALIMOHHOE OBECNEYEHWE OUCLUUNITUHDbI
7.1 YyebHasa nutepartypa

ABTOp

3arnasue

MN3paTenbcTBO

| [oa nspaHus |

Ccbinka

7.1.1 OcHOoBHas y4yebOHas nutepartypa

EpemuH B. B. (1 gp.) | OcHoBbl chnanyeckon xmmmm https://ibooks.ru/read
(BneKTpoHHLIN pecypc) : ing.php?
y4ebHMK : B24. Y. 2: ] short=1&productid=3
Teopusa. — 5-e nsgaxwue, Mocksa: na6°PaT°p”ﬂ 2019 73280
nepepab. u gon. (an.). — SHaHUA
(YuebHuk ans Bbicwen
LLKOSbI)
EpemuH B. B. (1 gp.) | OcHoBbl hnanyeckon xmmmm https://ibooks.ru/read
(OneKTpOoHHbIN pecypc) : ing.php?
y4yebHuK : B2 4. Y. 1: ] short=1&productid=3
Teopusa. — 5-e nsgaHwue, Mocksa: na6°PaT°p”ﬂ 2019 73279
nepepab. u gon. (an.). — SHaHUA
(Y4ebHuk ons Bbicluewn
LLKOSbI)
Nbparumosa P. U., dursnyeckas xmmus. http://publish.sutd.ru/
MeraHosa H. B., KuHeTuka n kaTanus. . tp_ext_inf_publish.ph
XonoxoHosa J1. U, KuHeTunyeckne CankT-TeTepbypr: 2021 p?id=202168
HoBocenos H. IM. nccneaoBaHUsA XMMNYECKUX crerynta
npoLeccos
7.1.2 lononHuTenbHaa y4yebHas nutepaTypa
CrenaHoBckux, E. ., | Pnsmyeckasn xmmus. Teopus http://www.iprbooksh
BuHorpagosa, T. B., 1 NpakTuKa BbINOSIHEHUS EkaTepuHbypr: op.ru/66611.html
BpycHuupblHa, J1. A, pac4yeTHbIx paboT. YacTb 1. Ypanbckuii 2016
AnekceeBa, T. A,, OKCTEeHCUBHbIE CBOMNCTBA denepanbHbIn
Mackaesa, I1. H., FOMOTE€HHbIX CUCTEM yHuBepcuteT, 36C ACB
Mapkos, B. ®.
Nbparumosa P. U., dursnyeckasa xmmus. http://publish.sutd.ru/
pebeHHukos C. O, OpraHuyeckast Xumus. tp_ext_inf_publish.ph
Hoeocenos H. IM., NHTepakTMBHOE cne.: cnieryntg 2017 p?id=2017192
3anuesa E. U., nabopaTopHoe 3aHsATMEe
XonoxoHosa J1. .
CrenaHoBckux, E. ., | Pnsmyeckasn xumus. Teopus http://www.iprbooksh
BuHorpagosa, T. B., 1 NpakTuKa BbINOSIHEHUS EkaTepuHbypr: op.ru/66612.ntml
BpycHuubiHa, J1. A, pacyeTHbIX paboT. YacTb 2. Ypanbckun 2016
Anekceesa, T. A, Xumuyeckoe u hazosoe heaepanbHbIv
Mackaesa, J1. H., paBHOBeCUue yHuBepcuteT, A6C ACB
Mapkos, B. ®.
CwmupHoBa A.A., dusnyeckasd xumus. c n 6vor- http://publish.sutd.ru/
CycraBoBa T.A,, OnekTpoxmmus a%(III-GFeJIEIPI' ypr- 2020 tp_ext_inf_publish.ph
NnnnH B.A. A p?id=20205059
N6parumosa P. U., dunsnyeckas xmmus. http://publish.sutd.ru/
NpebeHHukor C. P., KypcoBasi paboTa cne.: cnieryntg 2017 tp_ext_inf_publish.ph
3anuesa E.N. p?id=2017191
NwaHxogxaeBa M.M., | dusmnyeckasa xumus. http://publish.sutd.ru/
CmupHoBa A.W. Mpumepsbl peweHna TunoBbIX | CaHkT-MeTepbypr: BLUTD 2017 tp_ext_inf_publish.ph
3ajad no Kypcy usnyeckomn Cnerynta p?id=201913185
XUMum
Muepnog-leTtpocsaH H. | dusnyeckas xumms. http://publish.sutd.ru/
0., 3eBaukun 0. 3, KncrnoTHo-oCHOBHbIE . tp_ext_inf_publish.ph
Camowinos [l. B. paBHOBECUS B BOOHbIX Cri6.: Cnerynta 2018 p?id=201803
pacTBopax
Mwuxannugu A. M. dusnyeckas xumus. Y 1 http://publish.sutd.ru/
Chno.: crieryntq 2016 tp_ext_inf_publish.ph
p?id=3584
CwmupHoBa A.A., dusnyeckasa xumms. Hactb 2 Cankr-Metenbvor: http://publish.sutd.ru/
NMwaHxogxaesa M.M. CI'I6I'yI'IPI',D,yp ) 2018 tp_ext_inf_publish.ph
p?id=20185043




JlbicoBa C. C., AHanuTudeckas XxMuMmus n http://publish.sutd.ru/
CkpunHukoBa T. A., PU3MKO-XUMUYECKME METOAbI tp_ext_inf_publish.ph
3esaukui tO. 3. aHanusa. dusmyeckas p?id=2017201
xumus. MNoTeHunomeTpus. Ccne.: cnerynTn 2017
MoTeHuuomeTpryeckoe
TUTpOBaHue
pebeHHukoB C. O, dusnyeckasa xumms. Kypc http://publish.sutd.ru/
N6parnmosa P. L. nekumn Cho.: CrierynTtg 2018 tp_ext_inf_publish.ph
p?id=2018222
Mwuxannugun A. M. dusnyeckasa xummsa. Y 2 http://publish.sutd.ru/
cre.: crieryntg 2016 tp_ext_inf_publish.ph
p?id=3585

7.2 NepeyeHb nNpodeccnoHanbHbIX 6a3 AaHHbIX U NH(OPMALMOHHO-CNPABOYHbIX CUCTEM

Cnncok U3MKO-XMMUYECKMX BEMMYMH cucTeMbl CU ¢ 0603HaUYEHUSIMU U Pa3MEPHOCTLIO [QNEKTPOHHbIN pecypc).

URL.: http://old.iupac.org/reports/1993/homann/index.html
OkncnnTEenNbHO-BOCCTaHOBUTENMbHbIE MOTEHUManbl [AneKkTpoHHbI pecypc]. URL:
http://www.chem.msu.su/rus/handbook/redox/welcome.html
OnekTpoHHO-6mbnuoTedHas cuctema IPRbooks [OnekTpoHHbIn pecypc]. URL: http://www.iprbookshop.ru
OnekTpoHHas bubnmoTeka y4ebHbix nagaHun CNoerynTa [QnekTpoHHbIn pecypc]. URL: http://publish.sutd.ru
basa gaHHbIx Tepmuyeckne KoHcTaHTbl BelwecTts [QnekTpoHHbi pecypc]. URL: http://www.chem.msu.ru/cgi-
bin/tkv.pl?show=welcome.html/welcome.html

BecnnaTHbIn oHNavH MHCTpyMeHTapuii no xumun. ChemDB Web Interface Index. [OnekTpoHHbi pecypc]. URL:

http://cdb.ics.uci.edu/

BaHK OaHHbIX paguauMoHHbIX U SHepreTUYecknx napameTpoB OBYXaTOMHbLIX MOMeKy [ONeKTPOHHLIR pecypc.

URL: http://www.chem.msu.su/rus/chinfo/raden/welcome.html

7.3 Nepe4veHb NULEH3UOHHOIO U CBOGOAHO pacnpoCcTpaHAeMoro NporpaMmMHoOro o6ecneyeHus
1C-butpukc: BHyTpeHHUI nopTan y4ebHoro 3aBefeHus
MicrosoftOfficeProfessional
Microsoft Windows

7.4 OnncaHne maTepmanbHO-TEXHMYECKOMN 6a3bl, HeO6X0AMMOM ANA OCYLUEeCTBNEeHUA obpa3oBaTenbLHOro
npouecca no gucumnsivHe

CneumanuanpoBaHHas U3nKo-xummuyeckasn naboparopusi, koTopasi ocHalleHa: nabopaTopHbIMU CTONamMu,
nabopaTopHoI NOCYAoW, aHANUTUYECKUMUN N TEXHUYECKUMIN BECAMU, CYLUMITbHBIM LLKAOM, BbITSXKHBIMW LLKadamu,
OUCTUNNATOPOM, BoAsiHOM OaHen, pedpakToMeTpamu, NonspMMeTpamu, KariopuMmeTpamm, KOHAYKTOMeTpamu,
noteHumMomeTpamu, pH-meTpom, MOHOMETPOM, NabopaToOpPHbLIM KOMMNEKCOM « XMMUSI», yCTAaHOBKOWN ANs
NnoTeLMOMETPUYECKOro TUTPOBAHMS!, YCTAHOBKOWN ANt KOHOYKTOMETPUYECKOrO TUTPOBAHWNS, YCTAHOBKOW Ans
KPMOMETPUYECKMNX U3MEPEHNI, YCTAHOBKOW ANSA U3YYeHNs1 paBHOBECUS «KMAKOCTb-Nap», yCTAHOBKOW AN N3y4YeHus
O[C ranbBaHU4YECKNX SNEMEHTOB.

B nabopartopun nmeeTtca gocka, nepcoHasnbHble KOMNbIOTEPLI U MYNIbTUMELMUIAHBIA 3KPaH 4119 BbINONHEHWS
WHTEPaKTMBHbIX paboT 1 NpocMoTpa BugeomMaTepmanos.

AyaunTtopus OcHalleHune
MynbTumeamniiHoe obopyaoBaHue, cneunanmanpoBaHHas mebenb, gocka

JlekumoHHas

ayguTopus

CneumanuaupoBaHHas Mebenb, aocka
YyebHasa aygmTtopus
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