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CocrtaButensb (1):

KaHanaaT XMMUYecknx Hayk, floueHT JlanatuH Hukonan
AHaTonbeBm4

OOKTOP XMMUYeCKnX Hayk, [Npodeccop 3eBaukuii KOpun
Onyapoosmd

Ot kadbeapbl cocTaBuTens: Hosocenos Hukonam

3aBeayownii kadeapon TEOPETUHECKOW U NPUKNaaHOM MeTpoBuny

XUMUM

Ot BbINyckatoLen kaceapsbi: ActaukuHa Onbra

3aBepyowmn kagenpom BnagnmuposHa

MeToaunyeckun otaen:




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

HaumeHoBaHWe 1 cogepxaHune pasgenos, TEM U
y4eOHbIX
3aHATUI

Cemectp
(kypc ans
3A0)

KoHTakTHasa paboTa

Jlek.
(vachbl)

Mp.
(4achbl)

J1ab.
(4achbl)

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.
WHTepnpeTaumsa akcnepuMeHTanbHblX 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
pasnU4YHbIX 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 TEPMOOMHAMUYECKNX CUCTEM, COOEPXKaLLNX
BbICOKOMOMeKynsipHble coeauHeHnst (BMC)

MpakTnyeckoe 3aHsTue: PelleHne 3agad v BbINONHEHME
yNpaKHEHWIA.

JlabopaTopHoe 3aHATue: «PacyéT ctaHgapTHbIX
TEpMOANHAMNYECKUX NapamMeTpoB XUMUYECKON peakLinm
npu 3agaHHoM TemnepaTtype»

Pasgen 2. MeTogbl paBHOBECHOW TEPMOLUHAMUKMN.
XnmMmyeckoe paBHoBecHe

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

MpakTunyeckoe 3aHaTHE: PelueHne 3agad v BbINOMHEHNE
ynpaxHeHNN.
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Tema 5. U3meHeHne noteHumanos M66ca n Nenbmronsua
B pasfiM4YHbIX npoueccax. XMMUYEeCKUA NoTeHuunan.
O6Lwee ycnosne paBHOBECUSI CUCTEMbI, 3aKOH
OENCTBYIOLLMX Macc. QNEeMEHTbl CTaTUCTUYECKOMN
TepMoanHaMukun. BeiBoa ypaBHeHUst BonbumaHa —
MnaHka n pac4yeT XMMUYECKOro NoTeHLMana ¢ NOMOLLbIO
NOSIOXXEHUN CTAaTUCTUYECKON TEPMOANHAMMKMN.

MpakTuyeckoe 3aHsaTHe: PelleHre 3a4ad v BbINONHEHWE
yNpaKHEeHUMN.

Tema 6. KoHcTaHTbl paBHOBecKs. PYruTMBHOCTU U
aKTMBHOCTU. TepmMoanHamMmyeckas KOHCTaHTa
paBHOBECUS U MOMOXEHMNE paBHOBECUS
TepMogMHaMU4ECKON CUCTEMBI. Y paBHEHUS U30TEPMbI
Xumuyeckon peakumm n BaHt MNodpda. CywHocTs npasun
Jle WaTenbe. KOHCTaHTbI ra3oBbIX U reTEPOreHHbIX
paBHoBecui. MeToabl pacdeTa KOHCTaHT paBHOBECUIA.
OcobeHHOCTU TEpMOAVHAMUKN peakLmiA nonimMepusagmu.

lMpakTnyeckoe 3aHsaTHe: PelleHne 3agad u BbINONHEHNE
yNpaKHEeHUM.

UHTepakTuBHasa nabopatopHas paboTa: "ViccneposaHue
XMMUYECKOrO paBHOBECKS B ra30BOW CUCTEME,
cogepxawenn N204 n NO2

KoHTponbHas paboTta no pasgenam: "OCHoBbI
XUMmyeckon TepmogmHamukn” n " Metoabl paBHOBECHOM
TepmogMHaMmukn. XmuMmn4eckoe pasHosecue".

Paspen 3. ®a3oBble paBHOBECUS 1 CBOWMCTBA PacTBOPOB
(HeanekTponnToRB)

Tema 7. lNMpymepbl reTeporeHHbIX CUCTEM U NPOLECCOB B
HuX. MNMoHATMA dhasbl, NOBEPXHOCTH pasgena,
He3aBMCMMOTO YMcra KOMMOHEHTOB. YCNOBWS paBHOBECUS!
B reTeporeHHbIX TEpMOAMHAMNYECKUX cUCTEMax. Teopema
[iorema n npasuno ¢as M'bobca. AHanns gnarpamm
COCTOSHMS OAHOKOMIMOHEHTHbBIX CUCTEM. YpaBHeEHMne
Knayauyca — KnanenpoHa.

MHTepakTnBHasa nabopartopHas paboTa: "M3yueHune
paBHOBECUS XXMAKOCTb - Nap B O4HOKOMMOHEHTHOW
cucrteme".

lMpakTnyeckoe 3aHsaTMe: PelleHne 3agad v BbINONHEHNE
yrpaXHEHUN.

Tema 8. O6Lag xapakrepuctuka pacTsopoB. Buabl
pacTBOpoB. XMMUYECKUI NOTEHLMaNn KOMNOHEHTa B
naeanbHoM pacTtBope. 3akoH Payns n aHanua
OTKITOHEHWI OT Hero. Abcopbumsa. PacTBopbl rasos B
xungkoctsax. 3akoH MeHpu. BnuaHve gasneHus mn
TemnepaTypbl Ha paCTBOPMMOCTb ra30B B XXMUAKOCTSIX U1
pacTBopax. HacbilweHHble pacTBOpbl.

JlTabopaTopHasi paboTa. KpuomeTpus.

MpakTuyeckoe 3aHsaTHE: PelleHne 3agad v BbiNONIHEHNE
YPaBHEHWIA.

Tema 9. ConbBaTtauusi, roMo- 1 reTepoaccoumaums B
pacTBopax. XMMN4YeCKUn NoTeHumnan npeaensHo
pa3baBneHHbIX U peanbHbIX pacTBOpoB. KonnuratueHble
CBOWICTBa pacTBOPOB M X KOMMYECTBEHHOE OMMCaHWe.
BblunMcneHve akTMBHOCTEN pacTBOPUTENS U
pPacTBOPEHHOIO COEAUHEHUS MO KCMEPUMEHTANbHbLIM
3HaYEeHUAM CHXXEHUS JaBNeHns napoB, OCMOTUYECKOrO
OaBIieHNs1, MOHWXEHWS TEMMNEepPaTypbl 3aMep3aHuns n
MOBbILLEHUS TeMMNepPaTypbl KMNEHUS PacTBOPOB.

MpakTuyeckoe 3aHsaTHe: PelleHre 3a4ad v BbINONHEHWE
yNpaKHEeHWUN.




Pasgen 4. TepmoanHammka reTeporeHHbIX CUCTEM.
MeTtopabl pasgeneHus cMmecemn

Tema 10. BrHapHble pacTBOpbI C HEOTrPaHUYEHHOM
pacTBOPMMOCTbIO KOMNOHEHTOB. MeToabl u3nko-
XMMUYeCKoro aHanusa. [inarpaMmmbl COCTaB-CBOUCTBO.
3akoHbl KoHoBarnosa. NpocTtas neperoHka. MNpasuna
Bpesckoro. NpuHumn pektudukaumm. bBuHapHble cuctemsl
C OrpaHU4YeHHON B3aMMHOMN PacTBOPUMOCTbIO
koMmnoHeHToB, BKTP n HKTP. OcobeHHocTn cnctem ¢
BMC, cnnHopanu. [NeperoHka ¢ BOAAHbIM NapoMm, ¢
retepoaseoTponom n 6e3 rerepoaseoTpona.

lMpakTnyeckoe 3aHsaTHe: PelleHne 3agad u BbINONHEHNE
yNpaxXHEHUN.

JlabopaTtopHas paboTa: «PasoBoe paBHOBECKE XNOKOCTb-
nap. OnpegeneHne cocTaBa Xuakon n naposown ¢as".
2.NHTepakTuBHan nabopartopHasa paboTa: "lNeperoHka
neTyymx cmecen".

3.MHTepakTnBHasa nabopatopHas paborta: "AHanu3
anarpamm KnneHust BUHapHbIX cuctem".

BeinonHsieTcs ogHa paboTa no Beibopy npenogasarens.

Tema 11. PaBHOBeCUSA «KpUCTanbl — XXMOKOCTbY B
OuHapHbIX cuctemax. TepMuyecKkuii aHanums, Kpueble
OXnaxaeHwsi, guarpaMMbl NnaBkocTu. Cuctemsl €
HeorpaHW4YeHHON 1 orpaHUYeHHOW PacTBOPUMOCTLIO B
KpUCTanIn4yeckom CocTosiHuM, ¢ obpaszoBaHveM
XUMUYECKUX COEAUHEHUIA, MNABALLUNXCA KOHIPYIHTHO U
WHKOHTIPY3HTHO, C NPOCTON aBTEKTUKON. MpUHUMNLI
oxnaxgeHnusi n pasmopaxmeanHunsi. OCobeHHOCTU cucTem
BMC —pacTtBoputens, BNusHne TemnepaTypbl
MOIEKYNSIPHOM MaccChbl NonMMepa Ha pacTBOPUMOCTb.
BbicokoanacTMyHoOe COCTosHME nonumepa,
nnactTuukaumns.

lMpakTnyeckoe 3aHsaTHe: PelleHne 3agad u BbINONHEHNE
yrpaXHEHUN.

K

Tema 12. PaBHOBeCUS B TPEXKOMMOHEHTHbBIX CUCTEMAX.
TpeyronbHukn 'M66ca n PoseHbyma, cuctembl ¢
OrpaHMyYyeHHOM B3aMMHON pacTBOPMMOCTbIO.
KoadhdpuumneHT pacnpeneneHms pacTBOPEHHOMO
coeguHeHns Mexay ABYMsi KOHOEHCUPOBaHHbLIMU
dasamn. SkcTpakums. 3aBUCMMOCTb PU3NKO-
MeXaHW4YEeCKMX CBOWCTB CMCTEM NONMMEpP —MonmMMep-
pacTBopuTenb OT cocTaBa u cTpoeHus BMC. MpuHumnbl
Xpomartorpadguyeckoro pasgenenus Ha npumepe TCX u
MeMOBpaHHbIX METOL0B pasaeneHns Ha npumepe
ncnonb3oBaHus obpaTHoro ocmoca. Obwas
XapakTepucTuka MeTo0B pasaeneHuns.

MpakTuyeckoe 3aHsaTHe: PelleHre 3a4ad v BbINONHEHWE
ynpaxKHEeHU.

Konnokenym no pasgenam : "®a3oBble paBHOBECUS U
CBOWCTBA pacTBOPOB (HE3NEKTPOSINTOB) 1
TepMmoauHamMmumka reteporeHHblx cuctem. Metoapl
pasgeneHnsa cmecen”.

12

Utoro B cemecTpe (Ha kypce ansa 3A0)

16

32

16

89

KoHcynbTaumm n npomexyTodHas attectaums (Ok3ameH)

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

PP,

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

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 10
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 ANEKTPONUTUYECKON
anccoumaumm. KoHcTaHTbl Anccoumasm KUCrnoT B
pacTtBopax. TepmogmMHammyeckasi Teopua S0C".

WNtoro B cemecTpe (Ha kypce ansa 3A0) 17 17 17 102

KOHch'IbTaLI,I/II/I M NPpOMeXyTOo4YHada atrectauma (3K38M€H,

Kypcosas pa6oTa) 2,5 24,5

Bcero koHTakTHas pabota u CP no aucumnnuHe 120 240

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'IpOVI3BOﬂCTBeHHO-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 d)opme, B Bnge rpa(bmquKon 3aBUCUMOCTU U MOSICHUTENBHOMN
3arunckun.

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

» Ancopbums 1 pasgeneHune gecopbata MeTogom pektTudmkaumm

» 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 BbInonHseTca nHAMBMAYyanbHO C UCMOMb30BaHMEM pacyeTHOro meTtoda ¢ obsa3aTeNnbHbIM TEOPETUYECKMM
ob6ocHoBaHUEM.

PesynbtaThl npeacTaBnsloTCA B BMAE MOSICHUTENbHOW 3anucku, obbemom 25-30 nMCTOB MevyaTHOro TekcTa,
cogepxallero crnegytowme obsisaTenbHble 31EMEHTbI:

*BBeneHune

*PacueTbl npoueccos

*TeopeTnyeckoe 060CHOBaHME NPOLLECCOB

*['pachnyeckme 3aBUCUMOCTH

*AnnapaTypHoe oopmMreHme npouecca (cxema, pUCyHKN C ONUcaHnem)

*3akntoveHune

5 BANNIbHO-PENTUHIOBAA CUCTEMA OLIEHUBAHUSA
NcnonbsosaHune 6annbHO-perTUHIOBOWN CUCTEMbBI HE MPEeaYyCMOTPEHO.

6. ONMMCAHUE NOKA3ATENEN, KPUTEPUEB, CACTEMbI U CPEACTB OLIEHUBAHWUSA PE3YNIbTATOB
OBYYEHUA
6.1 MNokasaTenn oueHMBaHus

Kon komneTteHummn MokasaTenu oueHnBaHus pe3ynbTaToB O6y‘-IeHMﬂ

JlaeT onpegeneHne OCHOBHbIX MOHATUN 1 3aKOHOB XMMUYECKON TEPMOANHAMUKH;

u3naraeT MeTobl TEPMOANHAMUYECKOTO OMUCAHNS XMMUYECKUX N (ha30BbIX paBHOBECHI B

MHOTOKOMMOHEHTHBIX CUCTEMAX;

XapaKTepusyeT pacTBOPbI ANEKTPOMUTOB U 3NEKTPOXMMUYECKNE CUCTEMBI G NO3NLIMM

TepMOANHAMUKN;

NOSICHAET NPUHLMMbI U YpaBHEHNS HOPManbHON KMHETUKN U KUHETUKMN CRIOXKHBIX LienHbIX,

reTeporeHHbIX N POTOXUMUHECKUX PEAKLIMIA C MOMOLLIbIO YPaBHEHWIA;

OMK-1 pacKpblBaeT OCHOBHbLIE MOHATUS TEOPUN FOMOFEHHOrO, FETEPOrEHHOro N hePMEHTATUBHOTO
] KaTanuaa.

MporHo3npyeT, OLLEHNBAET 1 aHanM3MpyeT NnapaMeTpbl COCTOSIHUSA cucTemsl. [poBoanT

BbIGOP MeToda pacyeTa U BLIYUCIISIET KUHETUYECKVE NapameTpbl MPOLECCOB;

OpueHTMpyeTcs B hopMynax, BbibupaeT HeOBXOAVMbIE U PACCUMTLIBAET NapameTpbi

CUCTEMBI;

aHanuanpyeT pesynbTaThl pacHeToB 1 AenaeT BbIBOA O COCTOSHUM CUCTEMbI U BO3MOXHbIX

N3MEHEHWUSIX B HE.

OOBACHAET 3aKOHbI NnpoTEKaAHNA XUMNYECKNX peaKU,VIVI BO BpPEMEHU N 3aKOHbI XUMUYECKOIo
paBHOBECUA, 00OCHOBbIBaeT 3aBUCUMOCTb CBOWCTB BeLleCcTB OT BHELLUHUX yCJ'IOBVIVI
npoBeaeHuna peakumn. OLI,eHIIIBaeT BnndHue yCﬂOBMﬁ npouecca Ha Xapakrtep
MEXMOJIEKYNSAPHOro B3aMMo4eNCcTBUS.

OnMK-2 ynap A

AHaJ'II/I3|/|pyeT CTpoeHune Coeﬂ,l/lHeHVIIZ, cmMecen 1 ux CBOIZCTB, Ncnosib3ysa coBpeMeHHble
MaTemMaTunyeckue, (bVI3V|‘-IeCKV|e, XnMmn4yeckmne un (bVI3|/|KO-XV|MV|‘-IeCKV|e MeToAbl. BbinonHaeT
aHaln3 XMmMmnyeckmnx COGD,VIHeHVIVI, conocCTaBnAeT pe3dyrnbTaTbl U OenaeT BblIBOAbI.

6.2 Cuctema 1 KpuTepmm oLeHNBaHUA

Kputepumn oueHnBaHna chopMMpPOBaAHHOCTU KOMMNETEHLIMI

LLikana oueHuBaHna

YcTHoe cobecenoBaHune MncbmeHHas paboTa

MonHbIN ncyepnbiBaOLWNN OTBET, Ob6yuvatowmiicsa BrnageeT NpodeccMoHanbHOM
nokasbIBaloLLMIiA NOHMMaHKE npegmeTa. TEPMMHOIOMMEN, NOKa3bliBaET BbICOKUIN YPOBEHb
OpureHTUpyeTcsa B OCHOBHbLIX TEPMUHAX, NPUMEHEHUSA 3HAHUIN, YMEHWUIA N HABbLIKOB B

5 (oTnun4HO) 3HaKOM C JOMOMHUTENBHON NUTEPaTypou, cBoeli paboTe, Aaet obocHoBaHMe
npaBuUIbHO OTBEYAET HA JOMNOJTHUTENbHbIE npegnaraemblx peLeHnii; NCnonb3yeT
BOMpPOCHI. OCHOBHYIO U 3HAKOM C AOMNONHUTENBHOMN
CTyaeHT nokasbliBaeT npaBuibHOE pEKOMEHAOBaHHOW NMTepaTypon, paboTa

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

YMmeeT npaBurbHO 06bACHUTL
TeopeTnYecKme OCHOBbI aHaNMTUYECKNX
MeTO0B M NPaBUMbHO BbIBpaTh METOA
aHanusa.

BbINOMHEHa 6E3YKOPU3HEHHO B OTHOLLEHWM
obbema, odbopmeHnsa 1 npeacTaBnexHns, caaHa
B YCTaHOBMEHHbIN CPoK. Ha 3awuTte
npeacraBneH goknag, ConpoBOXaaembli
npeseHTaumen, KotTopble B NOSTHOM 06beMe
OTpaxarT BbINOJIHEHHbIE 3a4aHUs1, HA BCE
BOMPOCHI JaHbl UCHEPNbIBAKOLLME OTBETHI




4 (xopoLwuo)

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

CTyneHT nokasblBaeT 4OCTAaTOYHOE
NnoHMMaHue ycrnoBus 3agayn, Bnageet
HaBbIKaMW aHanu3a ycroBusl, nyTaeTcs B
BblIOOpE HYXXHbIX 3aKOHOB M hOpMYI ANist ee
peLueHus.

YMeeT npaBusibHO 06 BACHUTL
TeopeTU4eckne OCHOBbI aHaNUTUYECKMX
MEeTO40B M NpaBuIibHO BbIGpaTb MeToA
aHanuaa.

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

Obyvatowmiica BnageeTt NnpodeccuoHansHom
TepMUHOOrMen, nokasbiBaeT Tpebyembli
YPOBEHb NPUMEHEHUS 3HaHUIA, YMEHUIA 1
HaBbIKOB B CBOel paboTe nNpu HEKOTOPbIX
NorpeLLHoOCTAX NPopaboTKM 3adaHnii KypcoBoW
paboTbl. PaboTa BbINoniHEHA B NOMHOM 06beME,
HO MMEITCS OLUMOKM B 0ChOpMIEHNM 1
npepctasnennn. PaboTa caaHa B
YCTaHOBMEHHbIN Cpok. Ha 3awwmTe npeacraeneH
Joknag, HO npe3eHTaums He B NONHOM obbeme
oTpaxkaeT BbIMONHEHHbIE 3aaHusi, Ha BONPOCh!
[OaHbl OTBETHI Pa3HOW CTEMNEHW NOMHOTLI

3 (yooBneTBOpUTENbHO)

Moka3sbiBaeT 3HaHWs1 y4ebHOro matepuana
B MUHMManbHOM ob6beMe. [JonyckaeT
0OonbLLIOEe KOMMYECTBO HENPUHLMMMAnNbHbIX
owmnbok. MoxeT yCTpaHUTb UX C MOMOLLbO
npenogasartens.

CTyneHT nokasbliBaeT HeJoCTaTOYHOoe
NOHMMaHWe yCrnoBusa 3agayn, NyTaeTcs B
BbIOOpE HY>XHbIX 3aKOHOB M hOpMyI A51A ee
peLueHus.

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

O6yyatoLminca 4eEMOHCTPUPYET 3HaHWUS, YMEHNS
W HaBbIKN B MUHMMAarbHO AONMYCTUMOM oObeMme.
MmeeT mecTo Hanuume owmnboK; MmetoTes
norpeLuHocTM B opopmneHmm paboTsbi.
KypcoBas paboTta cgaHa ¢ cyLecTBEeHHbIM
3anosgaHvem

2 (HeynoBnNEeTBOPUTENBHO)

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

He noHumaeT ycnosue 3agayum, He MOXeT
NpeanoXunTb BapnaHTbl pewwenusi. He 3HaeT
TEeOopeTUYECKMX OCHOB aHaNUTUYEeCKUX
METOJOB M He MOXET NpaBuIbHO BblbpaTh
MeTOo[ aHarnm3a nog KOHKPETHbIA OO BbEKT.

MonbITka cnUCbIBaHUSA, UCMOMNb30BaHNS
Hepa3peLlleHHbIX TEXHUYECKNX yCTpOIZCTB
UIn Nonb3oBaHWe NoACKa3Kon apyroro
yeroBeka.

O6yyatowwmiics obHapyxuBaeT npodensl B
3HaHMAX OCHOBHOroO y4yebHoro matepuana,
3aaHuns BbINOMNHEHbI B HeAONYyCTUMOM o6beme
¢ rpy6biMu owmnbkamu, ochopmneHne paboTsbl He
cooTBeTCTBYeT TpeboBaHuam. KypcoBasi paboTa
CAaHa C CyLLeCTBEHHbIM 3arno3aaHnem.
CopepxxaHne paboTbl MOMHOCTLIO He
COOTBETCTBYET 3a4aHuIo0.

MpeacTtaBneHue yyxoin paboTsl, nnarvat, Nbo
OTKa3 OT npeacTaBneHns paboTbl.

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

obyyeHus

6.3.1 TunoBble KOHTPOSIbHbIE BOMPOCHI

Ne n/n

dopMynMPOBKM BOMNPOCOB

Cemectp 5

I'Ipep,meT nccnenoBaHMAa n teopeTndeckne meTonbl CbVI3VI‘-IeCKOIZ XUMMUM: KBAHTOBO-XMMWNYECKNIA,
TepMO,D,VIHaMI/I‘-IeCKI/IIZ N KNHETUYECKNIA.

SKCI'IepVIMeHTaJ'IbeIe MeToabl CbVI3VILIeCKOl7I xumun. HasHaveHue CbVI3VIKO-XVIMW—ieCKVIX MeTo[40B aHanmaa.
anIMepbl MHTEepnpeTauum 3kCnepmmMmeHTanbHbIX OaHHbIX.

OCHOBHbIE NOHATUA XMMWUYECKOMN TepMoanHaMUKN. TepMO,D,VIHaMVIHeCKaﬂ cucrtemMa, paBHoBecue, TennorTa,
BHYTPEHHAA 3Heprus, pa60Ta. O6OCHyl7ITe ueﬂeCOO6pa3HOCTb NCMNoJ1ib30BaHUA yKa3aHHbIX NMOHATUN.

OCHOBHbIE TUMbI TepMognHaMUN4YeCKnX CUCTeM. anMepbl. M3MepﬂeMble BEJTMYNHbI, XapakTepusytouimne

4 COCTOAHNE TepMO,D,VIHaMVI‘-IeCKOVI CUCTEMbl. OKCTEHCVBHbIE N UHTEHCKBHbIE BENNYNHBI. YpaBHeHme COCTOAHUA

TepMO,D,VIHaMI/I‘-IeCKOIZ cucTeMbl B obLem Buge.

MoHaTue o TepMmunyeckom paBHoBeCun U TepMmognHamMmn4eCcKom npouecce. HyneBoe Ha4varno TepMoaAnHaMUKN.

5 MoHaTue BHYTpeHHeVI 3SHeprnn B TepmoanHamMuke. (DyHKLI,I/II/I COCTOSIHUSA N NX CBA3b CO CBOMCTBaMM MOSHbIX

anddepeHumnanos Ha NpMMepe BHYTPEHHEN SHEPTUN.

CyLLHOCTb 1 OCHOBHbIE hopMyNnMpPoBKM | Hayana TepmoguHamukn. AnddepeHumnansHas dopma, CBOMCTBa
MOSHbIX U HEMOIHbLIX AnddepeHLManos.

Tennota npowecca npu NnOCToOAHHOM obbeme nnu npn NOCTOAHHOM OaBleHUN. OHTanbnus Kak (bYHKLI,VIﬂ
cocTosiHus. 3akoH 'ecca n ero cnegcraus.




3aBncnMocTb TennoBoro apdekta OoT TemnepaTypbl Ha NpUMepe aHanusa guarpaMmmMbl n306apHoOro u
N30Xx0pHOro npoueccoB. BeiBog ypaBHeHus Kupxrodda. duanyeckmin cmoicn auddepeHumansHom
TEN0eMKOCTH.

TennoemMkocTb NCTUHHAA U cpeaHAA Npuy NOCTOAHHbIX AaBleHUN Unun ob6beme. MeToabl OLEHKN 1
SKCNnepnMeHTarnbHOro onpeaeneHus. SMHVIpVI‘-IeCKVIe 3aBUCUMOCTU TEMMOEMKOCTUN A5 BELLEeCTB N COeaNHEHNI
B KOHOEHCPOBAHHOM COCTOAHUN. MHTepI’IOJ’IﬂLI,VIOHHbIe YpaBHEHUA O5nd pacyeTa TenyioeMKoCTwn.

10

HeobpaTtumble camonpounsBosibHble npoLecchl. MNpumepsbl. TepMoguHammyeckn obpatumMble npouecchl. PaboTa
obpaTMoro 1 HeoGpaTMMOro NPOLIECCOB. HTPOMNUS Kak PYHKLMSA COCTOSHUS.

11

Tennota u pa6oTa B 06paTMMbIX 1 HeOGpaTUMbIX Npoueccax. MpuMepbl ¢ UCNOMb3OBaHWEM AMarpaMm
COCTOSIHUS. QHTPONKMS U TeMnepaTypa. CyLHOCTb U aHanuTUYeckoe BeipaxeHue Il Hayana TepMoaUHaMUKK
AN 06paTUMbIX U HEOBPATUMBIX NPOLIECCOB.

12

Ill Havano TepMogMHaAMUKN U BbluMCrEHME abCONOTHOM SHTPOMNUN.

13

Xummyeckoe paBHOBeCKe, SHTpONMUA U XMMn4eckoe CcpoacTBoO. KpI/lTepI/II/I HanpaBneHuna npolecca. anMepbl
Ha gnarpamMmmax COCTOAHUA. TepMOAMHaMMHeCKMG noteHumansl N'mbbca n NenbmronbLa.

14

BbiBoA ypaBHeHus [nbbca — [diorema n doyHaaMeHTanbHbIX ypaBHeHui nbbca. dnsmnyeckuii cmbicn un
npvMepbl pasnu4yHbIX PoOpM 3anucu ypaBHeHui M'mbbcea.

15

N3meHeHue sHepruit Mmb6ca u MenbMronbLa B XMMUYeCKUX npoLeccax. 3aBUCUMOCTb 3Heprum Mmb6ea ot
XUMUYeCKoW nepemeHHon. ObLLee ycrnoBue paBHOBeCUs. 3akoH AEACTBYHOLLMX Macc B (hOpMynnpoBKe
3ommepdpenbaa.

16

BbiBog YpaBHEHUA BonbumaHa — MNnaHka. Pac4yeT xuMmnyeckoro noteHumana KOMNOHEHTa B CMECH C MOMOLLbIO
NOMNOXEHWI CTaTUCTUHECKON TepMOONHaMUKN.

17

OObwee ycnosue paBHoOBeCUA XMMNYECKOro npotecca. KoHCTaHThI paBHOBeCUA. anMepr BblHYncneHusa
KOHCTaHT paBHOBeCUA. (Dyrl/ITVIBHOCTVI N aKTUBHOCTU KOMMOHEHTOB CMEeCHu. TepMO,D,MHaMI/I‘-IeCKaﬂ KOHCTaHTa
paBHOBeCUA.

18

3aBMCMMOCTb KOHCTaHTbI U NONOXEHNSI XMMUYECKOrO paBHoBecus oT ycroBuid. MNpumepsbl. CyLHOCTb NpaBun
Jle WaTenbe n nx TepmoanHammyeckoe o60CHOBaHME.

19

KoHCTaHThbl paBHOBECHKS ra3oBbIX peakUmid, BbIBO B3aMMHbIX COOTHOLLEHWIA B 06LLeM Buae. FeTeporeHHble
paBHoBecus. Mpumepbl. OCOBEHHOCTN TEPMOANHAMMUKN peakLuii MonMmepusaLmm.

20

YucneHHble METOAbI pacyeTa KOHCTaHT paBHOBeCUiA. Mpumep pacyeTa Ans NPOU3BOSIbHOW TemMnepaTypbl.
MpWHLMNBI pacyeTa KOHCTAHT PaBHOBECUIA B CTaTUCTUYECKOW TEPMOAMHAMUKE.

21

TepMOD,VIHaMVI‘-IeCKVIe mMogenun pactBopoB. WpeanbHble, npegernibHo paSGaBJ’IeHHbIe, artepmMalibHble U
perynapHbie pacTBoOpbI. SHTpOI'IVIﬂ CMELLEHNS U XMMUYECKUIA NOTEHUManN naeanbHOro pacTBopa.

22

3aBMCMMOCTbL NapumanbHOro faBfieHns KOMNOHEHTa OT cocTaBa pacTBopa. BbiBog 3akoHa Paynsa us
npnbnmxeHna ngeansHoro pacteopa. MNpumepbl NOMOXUTENBHBLIX U OTPULATENbHBLIX OTKIOHEHUI OT 3aKoHa
Payns.

23

BbiBOA 3aKkoHa 'eHpu 13 NpubnmkeHus npeaenbHO pa3baBneHHbIX pacTBOpPOB. PacTBOpMMOCTL ra3oB B
XNOKOCTSX U ee 3aBUCMMOCTb OT TeMnepaTypbl. [pumepbl npumeHeHns abcopbuun Ha NpakTuke. YpaBHEHUe
CevyeHoBa.

24

KonnuratneHble CBOMCTBa pacTBOpOB. BbiBOA 3aBUCUMOCTEN CHUXKEHNA TeMmnepaTtypbl nnaBneHna n
NoBbILLIEeHNA TeMmnepaTypbl KUNMEeHNA Anda ngearnbHblX pacTBOPOB.

25

BbluncneHune k0ahULMEHTOB akTUBHOCTEN KOMMOHEHTOB PACTBOPOB MO 3KCNEPUMEHTANbHBIM AAHHBLIM:
CHWXXEHMWS OaBMEHMS NapoB, MOBLILEHNUS TEMNEPATYPbl KUMEHWUS, CHKEHNS TeMNepaTypbl NNaBneHns 1 no
OCMOTMYeCKOMY AaBneHuto. YpaBsHeHune BaHT MNodda.

26

lMpnMepsbl reTeporeHHbIX cucteM. MNoHATUA asa, NoBepXHOCTL pasgena n dasoBbin Nepexo. Ycrnosus
TEePMOAMHaAMMNYECKOro paBHOBECUS B FeTEPOreHHbIX CUCTEMAX.

27

BVIHaprIe CUCTEeMbl C HeOFpaHW—IeHHOIZ B3aVMHOW pacTBOPUMOCTbIO KOMIMOHEHTOB. Pacuet cocTaBa ﬂapOBOﬂ
W XXWUOKOMN d3a3 no amnarpamMmmam «gaBrieHne KOMNOHEeHTOB - COCTaB pacTBopay, «obLLee faBneHne - CoCTaBy,
«TemMnepartypa KUneHums - CoctaB», «COCTaB pacTBOpa - COCTaB napa. 3akoHbl KoHoBanoBa. HDOCTaﬂ
neperoHka.

28

,D,eMOHCTpaLI,VIFl TpeX 3aKOHOB BpeBCKOFO Ana a3eoTPOnHbIX cmecen Ha anarpammax «obLLee gaBneHve -
COCTaB». npaKTW—IeCKOG 3Ha4veHune. I'IeperOHKa noJ BakyymMoOM.

29

|_|pI/IHLI,VIﬂ n moaenb peKTVId)I/IKaLI,VIVI. MoHaTre o TeOpeTVI‘-IeCKOVI Taperike n ee BbICOTE. Pacuet uncna
TEOPEeTUHECKNX TapesioK No gunarpamMmMmam «TemMmnepartypa KUneHnsd - CoctaB».

30

[MprMepbI orpaHNYeHHOW B3aUMHOW pacTBOPUMOCTU XUOKOCTEN Ha AnarpaMMmax «TemrepaTypa - CocTaBy.
BuHoganu. Cuctembl ¢ BKTP 1 HKTP. BnivaHue TemnepaTypbl Ha pacCTBOPUMOCTb.

31

KuneHne B3aumHo HEepacCTBOPUMbIX XNOKOCTEN. npaKTVI‘-IeCKoe npuMeHeHne neperoHkn ¢ BOAAHbIM NapoMm.
MaTepmaanbM B6anaHc 04nCTKM TPYAHO KNNALLNX coevHeHun npun neperoHke ¢ BOAAHbIM NMapom.

32

PaBHoBecue X1aOKOCTb - KpucTtannbl B 6I/IHaprIX cuctemax. Metogbl (bVI3VIKO-XI/IMI/I‘-IeCKOFO aHanumasa
KOHOEHCUPOBAHHbIX CUCTEM. anIMeHeHI/Ie npuHUnna HenpepbiBHOCTU KypHaKOBa K MHTepnpeTaunmn KpuBbix
oxnaxaeHusa.

33

[narpamma cocTOsIHUSI U KpUBbIE OXNaxaeHUss BUHaPHBIX CUCTEM, KPUCTaNIM3YIOLLUXCA C SBTEKTUKON.
MpUHLUMNBI OXMaXaeHUsa 1 pasMopaxusaHus. MpakTudeckue npumepbl Ans GUHapHbLIX CMecei.

34

AHanus anarpamMmm 6VIHaprIX cucTeMm, nNnaBALLNXCA KOHIPYSHTHO U MHKOHTPY3HTHO Ha KOHKPEeTHbIX NpumMepax.
HdansToHngbl n 6epTOJ'IJ'IVI£J,bI. 3aB1MCMMOCTb pacTBOPUMOCTU KpUCcTanimdeCknx BewecTB OT TeMnepartypbl.




35

BuHapHble cucteMbl nonumMep - pacteoputens. OcobeHHOCTU anarpamMm coctoaHusa. CnuHoganu. HapyliueHue
npuvHLUMNa COOTBETCTBUA. [laBneHve napoB Hag pacTeopamu nonvmMepos. MonydyeHne TBM 13 pacTeopos.

36

YCTON4MBOCTb PacTBOpPOB NOJINMEPOB K PACCIIOEHUIO. Bblpa)l(eHI/Ie Aana ocMOTU4eCKoro aaBneHnsa B pacTtBopax
nonnmepos. BnusHue TeMnepatypbl 1 MOJ'IeKyJ'IﬂpHOIZ MaccCbl noniMMepa Ha ero pactBOpMMOCTb.

37

PaBHoBecUsi B TPEXKOMMOHEHTHLIX cucteMax. CBoicTBa TpeyronbHukoB M'mbbca n PoseHbyma.
MpsMoyronbHasa gvarpaMmMa COCTOSIHUSI TPEXKOMMOHEHTHBIX CUCTEM.

38

OnpepeneHune npouecca akCTpakumu, npuMepbl. TpeboBaHus k akcTpareHTy. KoadduumeHT pacnpeneneHms
mexay dasamm 1 cTeneHb aKCTpakumu. Mpouecc akeTpakummn Ha amarpamme Mméo6ea. Coctas 1
mMaTepuarbHbIi GanaHc akcTpakTa 1 paduHaTa.

39

Obuwas xapakTepucTnka NpPoLIECCOB pa3aeneHunst, UCNoMb3yeMblX B MPOMbILLNIEHHOCTU, 06nacTn NpUMeHeHus
KaXxgoro m3 Hux. MpuHUUMNbI U OCHOBHbIE BUALI XpoOMaTorpadnyeckoro pasaeneHnst MHOFOKOMMNOHEHTHbIX
cMecen.

Cemectp 6

40

deHoMeHoMorMyeckoe onMcaHne HepaBHOBECHbIX NpoueccoB. KnuHeTuueckune namepeHusi. O6paGoTka
KMHETUYECKNX KpMBbIX. CKOPOCTb XMMMUYECKO peakumn. 3agadm (oopManbHOi U MONEKYNAPHON KUHETUK.

41

TepMUHOMNOrNSA XMMUYECKON KUHETUKN. DreMeHTapHas CTaausl, MexaHn3M, cxema npouecca, NMMMUTpytoLLas
ctagus. MNMpumepbl pasnuyHbIX TUNOB PeakLmMi (rOMO- 1 reTEPOreHHbIX, TOMO- U FeTEPOSNTUTUYECKUX, FOMO- U
retepodasHbIX).

42

OOBLwHOCTb 1 pasnunyne TepmMoanHaMmn4ecKkoro n KUHeTu4eCcKoro onncaHna XmuMmn4ecknx peaKLI,I/IIZ. 3aBucMMoCTb
CKOPOCTN XMMNYECKNX peaKu,Mﬂ OT TeMneparTypbl.

43

YpaBHeHune AppeHunyca n ero obocHoBaHMe ans o6paTMMON peakumm ¢ NOMOLLbIO ypaBHEHUSA n3obapbl BaHT
Fodhda. Pr3NYECKUIn CMBICTT SHEPTUM aKTUBALMK U NPELIKCNOHEHUMNANBHOTO MHOXUTESNS B KOHCTaHTE
CKOpOCTU 06paTUMON peakLmu.

44

Teopusi aKTUBHbIX COyAaPEHUI Ha NpUMepe roMoreHHon GrmMonekynspHoi peakumn. CeveHne
MEXMOEKYNAPHBIX CTONKHOBEHWI. [ToHSATME 0 cedeHun peakumm (npouecca).

45

Teopust nepexogHoro coctosiHus dupuHra u MNMonaHn. OcHOBHbIE NonoxeHus. KoopanHata peakumu,
aKTUBUPOBAaHHbIV KOMMMEKC, peareHTbl U NPoAyKThl. BbiBOA BblpaXeHUst ANsi KOHCTaHTbl CKOPOCTH B 0bLLeM
BUAe. QHTaNbNUSA U SHTPONUSA aKTUBaLMK.

46

|_|pI/IHLI,VIﬂ JNIMHEMHOCTK CBOBOAHBIX 3Hepr|/||7| KakK crnencrteune teopun nepexoaHoro CoOCToAHuA. Wcnonb3oBaHue
npuHUunna JNIMHEAHOCTM CBOBOAHBIX 3Hepr|/||7| Ans 06 bACHEHNs1 BNNAHMWSA pacTBOpUTENA U CONEBbIX G(bd)eKTOB
Ha KMHETUKY 1 TepMoanHaMumnKy npoLieccoB B pacTBopax.

47

MpuMeHeHVe NpuHUMNa NMMHENHOCTU CBOBOAHBLIX SHEPTUIA ANsi YCTAHOBMNEHMWS CBA3WM MEXAY CTPOEHNEM U
peakLMOHHOM CNOCOBHOCTLIO CoeauHEHWI Ha Npumepe ypaBHeHun MammeTta n TadTa.

48

Mpsamas n obpaTHas 3agaya KUHETUYECKUX UccnegoBaHui. PelleHre npamon 3agayum Ha NnpumMepe KMHEeTUKN
obpaTtumon, napannensHow 1 nocnegoBaTenbHOM peakuuin. TepMoanHaMU4ecKnii U KUHETUYECKUIA KOHTPOTb.

49

|-|pVI3HaKVI NPOCTbIX U CITOXHbIX peaKLl,VIVI. KuHeTnyeckas MHTEepnpeTauma 3akoHa ﬂ,eﬁCTBy}OUJ,VIX macc. MeTogpl
onpeneneHna J'IVIMVITI/Ipy}OLLI,eVI CTagun B CITOXHbIX peaKkunax.

50

Mpouecchl anddy3nm B razax u KOHAEHCUPOBaHHLIX cpeaax. MNprmepbl peakumii, TIMMUTUPOBAHHBLIX
andpdysmen. 3akoHbl Puka. CtaTuctTmdeckas u TepMognHaMmmyeckas nHTepnpeTaums. beicTpble peakumm.

51

TepMVIHOJ'IOFI/IFl CINOXHbIX peaKLl,VIﬂ. rlpVIMepr MEXaHN3MOB COMPAXEHHbIX, LenHbIX, (bOTOXMMW—IeCKMX peaKu.Mﬂ.
OcobeHHOCTM 1 MeToabl MccnesoBaHus. MI/IKpOBOJ'IHOBaﬂ akTuBauua.

52

MoneKynsipHOCTb M NOPSAOK peakuun. Mpumepbl peakuuii ¢ pasnnyHbIMU U C OAMHAKOBLIMU
MOEKYNAPHOCTLIO U nopsakoMm. MpreeanTe 06bACHEHME B KaXAOM NpUMepe C TOUKU 3pEeHUst CTaTUCTUYECKOM
TEpMOANHAMMKM.

53

KuHeTunyeckne ypaBHeHUs B andbdepeHumarnbHOn U nHTerpansHon dopme. MNMpumeps! Ana peakuun ¢ uensim,
OpOBHbBIM, HYNEBBLIM U NEPBLIM NOPALKOM.

54

O6LWKMIA 1 YacTHBIN (N0 peareHTy) Nopsiakn peakumm. Cnocobbl onpeaeneHns NopsiakoB peakuum no peareHTam
OIS pasnnyHbIX TUNOB peakuni.

55

OnpepgenexHne NMMUTUPYIOLLIE CTaaun reTeporeHHOro npoLecca Mo BenvymHe SHeprum akTmeauum.
COOTHOLLIEHWE CKOPOCTEN MONEKYNAPHON 1 AN dY3NOHHON CTaauu B NpoLecce NonMmepusaLum B pacteope
MOHOMepa.

56

Onpe/J,eneHme 1 cBOMCTBa KaTann3aTopoB. anMepbl MEeXaHW3MOB KaTanuTnyeckoro gencreus. CeneKkTMBHbIN
N HECENEKTUBHbLIN KaTanus. |/|HFM6I/IpOBaHI/Ie N MHMUMnpoBaHme KatannTn4ecknx peaKu,Mﬁ.

57

BnvsHne KaTarn3aTtopoB Ha KUHETUKY U TEPMOONHAMUKY XUMUYECKUX NpoLeCcCoB. MexaHn3m Bo3aencTBMS Ha
KUHETUKY peakunn Ha npumepe KMCIoTHO-OCHOBHOIO KaTtannaa. Cneumquecmﬁ 1 obLWmi KaTanms.

58

Buabl roMmoreHHoro n reTeporeHHoro Kkatanumsa. anMepr KOJNMN4eCTBEHHOro BITIMAHNA Ha 3HEepPruio aktmeauunn
Pa3nNnUYHbIX XUMNUYEeCKNUX NpoL,eccoB. (DepMeHTaTVIBHbIIZ n Me)l((ba3HbIIZ KaTanus.

59

dakTopbl, BNUAIOLLME HA KWHETUKY aacopbumnn. BeposTHOCTL akTa U cTeneHb agcopbuuun. Mpumepsl
3MMNMPUYECKUX M30TEepM aacopbumn. BeiBog nsotepmbl JleHrmiopa. BolpaxeHue ans ckopocTu reTeporeHHomn
KaTanuTU4eckon peakumu.

60

KonnuratveHble CBONCTBA PacTBOPOB SMEKTPONnToB. M3oToHnYeckun koapduumneHT BaHT MNodda. Teopus
3ANEeKTPONMTUYECKON auccoumanmm AppeHuyca 1 nocrnegosasLlas 3a Hen ANCKYCCUs.

61

MexaHun3m 1 TepMmoaMHamuka npouecca conbBaTaumu no Namannosy. Linkn BopHa - Xabepa. BnusiHue
CTPOEHUSI M CBOWCTB pacTBOpUTENS Ha obpa3oBaHue conbBaToB. Cneunduyeckas conbeataums. TecHble
WOHHbIE Napsbl.




62 CTeneHb 1 KOHCTaHTa guccoumaummn. 3akoH pasbaeneHuns OcTBanbaa.

63 KoadhdrUMEHT aKTMBHOCTM B pacTBOpPaXx CUITbHbIX 3NeKTponnToB. CpeaHnii MOHHbIM kK03 dUUNEHT
aKTMBHOCTW 1 €ro pac4eT Ha OCHOBE MepBbIX Tpex NpubnmkeHun Teopun [ebas - Xtokkens.

64 MSMepeHVIFl ANEeKTponpoBOAHOCTUN PaCTBOPOB 3JIEKTPOJINTOB. Bug KOHU,eHTpaLI,VIOHHOVI 3aBNCUMOCTHU yueanoﬁ
n y/J,ean017| MOJ'IFlpHOVI npoBOoAMMOCTU ANA cnabbliX U CUMBbHbIX QNEKTPOJINTOB Ha KOHKPETHbLIX NpnMepax.

MpeaenbHas yaenbHas MonsipHas NPOBOAMMOCTb PacTBOPOB 3M1EKTPOSIMTOB. YpaBHeHWst AppeHnyca 1
65 Konbpayiia. Metoa o6paboTku hopeorpaMm AN HAXOXAEHUS KOHCTaHTbI AUCcoLMaLmnm aNeKTponuTa B
pacTBope.

npaKTW—IeCKOG NPUMEHEeHNEe KOHOYKTOMETPUYECKOIro TUTPOBAHUA. Bug KpVIBOVI KOHOYKTOMETPU4eCKOro
66 TUTPOBAHUA B 3aBUCUMOCTU OT CUJTbl KWCITOTHOCTU UM OCHOBHOCTU TUTPAaHTa U peareHTa. Onpe,ueneHVle
TOYKN IKBUBANTEHTHOCTW.

O6Lasn xapakTepucTrka 6e306ydepHbIX 1 BydepHbIX METOLOB UCCNEAOBAHNUSA NPOTONUTUYECKUX PABHOBECU B
67 pacTBopax aMeKTPONUTOB. AKTUBHOCTb NPOTOHA B pasnuyHbIX cpeaax. MNoHAThe o wkarne KUCNOTHOCTU B
HEeBOAHbIX PacTBOPUTENSIX.

68 KnCrnoTHbIe 1 OCHOBHbIE CBOWCTBA COeAUHEHMI, aMONnUTbl. TayToMepusi, LUBUTTEP-MUOHBI.

69 [uccoumanmsa KUCNoT U OCHOBaHWI B BOAHO-OpraHN4YeCcknx cMmecsax. npOTOﬂVITVI‘-IeCKVIe paBHOBECUA B
OpraHn3oBaHHbIX pacTBoOpax.

MexaHn3M BO3HMKHOBEHMS ToKa B NpoBoAHukax |l poga. 3akoHbl Gapages. Peakuun Ha katoae v aHoge.

70 .
MprMepbl 3NeKTPOAHbIX peakLmMin NpyU cMeHe MONAPHOCTY Ha NPOBOAHMKeE.
71 ONeKTPOXMMUYECKUIA SKBUBANEHT aHeprum Mmbbca. AnekTpoasmkyLlas cuna. MNMpasuna 3anucu
3MNEKTPOXUMUYECKMX CUCTEM. PacyeT TEpMOANHAMUYECKUX PYHKLIUIA M KOHCTAHT 3NEeKTPOXUMUYECKUX PeaKLnii.
72 CraHOapTHbIi noTeHuman anektpona. CtaHaapTHLIN BOAOPOAHbIA aNekTpod. Paa HanpshkeHUin 3remMeHToB.

npaBI/IJ'Ia 3arnncu aNeKTPOXMMmMYeCKknx CUCTeM.

73 SKcnepmmeHTaanoe n3mepeHune n repmognHamm4eckoe BblHUCrieHmne 3C ranbBaHMYECKOro arnemeHTa.
npaBI/IJ'IO MCnoJs1ib30BaHMA CTaHOAPTHbLIX NOTEeHUManoB B ypaBHEHUN HepHCTa.

74 BriBog ypaBHeHus HepHcTa n3 nsotepmel BaHT Nodhdha. PaBHOBECHbIE U HEPABHOBECHbLIE 3NTIEKTPOXMMNYECKNE
npoueccsl. lNoTeHumnan nepeHanpsikeHns. YpaBHeHue Tadens.

MpuMeHeHVe NOTEHLMOMETPUM AN onpeaeneHns TePMOANHAMUYECKUX YHKLMIA 1 KOHCTaHT
75 3MNeKTPOXMMUYECKUX paBHoBecuit. 3aBrucumocTb 3 C oT TemnepaTypbl. Oco6eHHOCTb CTaHaapTHOro
anemeHTa BecToHa.

76 KJ'IaCCVIdJVIKaLI,VIFl QNEKTPOXUMUNYECKUX CUCTEM KaK crieCcTBMne n3 ypaBHeHNA HepHCTa. XvmMmunyeckue uenu.
anIMepbl C ncnonb3oBaHWEM 3N1E€KTPO40B NepBoro poaa, O6paTVIMbIX OTHOCUTEJIbHO KaTUOHa 1N aHUOHa.

ObnacTb npuMeHeHna NoTeHUMOMETPUYECKOro TMTpoBaHuA. OcobeHHoCTH noTeHUnomMmeTpnu4eckoro

w TUTPOBaHUA B BOAHbLIX M HEBOAHLIX cpeaax. Pekomengauun I[UPAC.

78 anIHLWII'I OencTems PEeaOKC-311eKTPOaO0B. MoH-ceneKkTMBHOCTb anekTpoaa. yCTpOVICTBO n obnactb NPUMEHEeHUA
XUHTMOPOHHOIO U CTEKNAHHOIO 31EKTPOAO0B.

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 MeToanuyeckue maTepmansl, onpegensirowme npoueaypbl oLeHUBaHUsA pe3ynbTaToB 06yyeHus
6.4.1 Ycnoeus gonycka o6y4yarowerocsi K NpoOMeXXyTOYHOW aTTecTauum u nopsaaok NMKBMAaLMM akagemMmmyeckom
3a0MKEeHHOCTHN

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

YcnoBusimu gonycka ob6yyatoLerocst kK npoMeXXyTOUYHON aTTecTaumm siBASIOTCS BbINOSIHEHUE M 3aLUMUTbI BCEX
nabopaTtopHbIX paboT cornacHo paboyeln nporpamme; NoNOXUTENbHbIE Pe3ynbTaThl BbINOIHEHWUS] KOHTPOMbHbLIX PaboT,
OTBETOB Ha BOMPOCHI KOSIITOKBMYMOB.

6.4.2 ®opma npoBeaeHUs NPOMEXYTOYHOM aTTecTauum No gucumnnmHe

YcTHas + MucbmeHHas + KomMnbloTepHOE TECTMPOBaHNE MHas




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

| [loa wsgaHusa |

Ccblinka

7.1.1 OcHOoBHas y4yebOHas nutepartypa

W6parnmosa P. U., dunsnyeckas xmmus. http://publish.sutd.ru/
MeraHosa H. B., KuHeTuka n katanms. ) tp_ext_inf_publish.ph
XonoxoHoBa J1. U, KnHetnyeckue CaHKT-6I'IeTep6ypr. 2021 p?id=202168
Hosocenos H. IM. nccnenoBaHNA XMMUYECKUX cnerynta
npoueccos
Epemun B. B. (1 ap.) | OcHoBbl hnan4eckom Xmummm https://ibooks.ru/read
(BneKTpoHHLIN pecypc) : ing.php?
y4ebHMK : B2 4. 4. 1 : ) short=1&productid=3
Teopus. — 5-e nsgarwe, Mocksa: ”aGOPaTOpMﬂ 2019 73279
nepepab. u gon. (an.). — 3HaHU
(YuebHuk ona seicLuen
LUKOTbI)
EpemuH B. B. (1 gp.) | OcHOBbI (hn3nyeckon xmmmm https://ibooks.ru/read
(BneKTpoHHLIN pecypc) : ing.php?
y4ebHMK : B2 4. 4. 2 : ) short=1&productid=3
Teopus. — 5-e nsgaHwe, Mocksa: ”aGOPaTOpMﬂ 2019 73280
nepepab. u gon. (an.). — SHaHn
(YuebHuk ona seicLuen
LUKOTbI)
7.1.2 lononHuTenbHaa y4yebHas nutepaTypa
Mwuxannugu A. M. dusnyeckas xumus. Y 2 http://publish.sutd.ru/
Chno.: crieryntq 2016 tp_ext_inf_publish.ph
p?id=3585
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
JlbicoBa C. C., AHanuTudeckas Xxumus n http://publish.sutd.ru/
CkpunHukoBa T. A., PU3MKO-XUMMYECKME METOAbI tp_ext_inf_publish.ph
3eBaukun 0. 3. aHanunaa. Pusnyeckas p?id=2017201
xumus. NoTeHumomeTpus. Ccne.: cnerynTn 2017
MoTeHumnomeTpmyeckoe
TUTpOBaHWe
CmupHoBa A.U., dunsnyeckas xumus. Yactb 2 Cankr-MeTen6vor: http://publish.sutd.ru/
NwaHnxogkaesa M.M. CI'I6FYI'IPI'ﬂyp ) 2018 tp_ext_inf_publish.ph
p?id=20185043
Mwuxannugun A. M. dusnyeckas xummsa. Y 1 http://publish.sutd.ru/
cre.: crieryntg 2016 tp_ext_inf_publish.ph
p?id=3584
Muegnos-letpocsaH H. | dusmdeckas xumusi. http://publish.sutd.ru/
0., 3eBaukun KO. 3., KncnoTHO-0CHOBHLIE . tp_ext_inf_publish.ph
Camownos . B. paBHOBECUS B BOAHbIX Cre.. Cnerynta 2018 p?id=201803
pacTBopax
NMwanxogkaeBa M.M., | Pusnyeckasa xmmms. http://publish.sutd.ru/
CmupHoBa A.N. MpumMepsb! peluenus TUNoBbiX | CaxkT-MeTepbypr: BLUTO 2017 tp_ext_inf_publish.ph
3agad no Kypcy ouanyeckom crneryntqg p?id=201913185
XUMUn
Nbparumosa P. U., duanyeckasa xmmmns. http://publish.sutd.ru/
"pebeHHukoB C. P., KypcoBas paboTta cne.: cnieryntn 2017 tp_ext_inf_publish.ph
3anuea E.N. p?id=2017191
CmupHoBa AU, dunsmyeckas xmmus. Cankr-MeTen6yor: http://publish.sutd.ru/
CycrtaBoBa T.A., OnekTpoxumns CI'I6FYI'IPI'ﬂyp ) 2020 tp_ext_inf_publish.ph
Jlnnun B.A. p?id=20205059




CrtenaHoBckux, E. U.,

dusmnyeckasn xmmua. Teopus

http://www.iprbooksh

BuHorpaposa, T. B., W NPaKTMKa BbINONTHEHUS EkaTepuHBypr: op.ru/66612.htmi
BpycHuupbiHa, J1. A, pac4yeTHbIx paboT. YacTb 2. Ypanbckuii 2016

AnekceeBa, T. A,, Xumudeckoe n dpasosoe beaepanbHbIi

Mackaesa, J1. H., paBHOBecue yHuBepcuTeT, 36C ACB

Mapkos, B. ®.

Nbparumosa P. U., duanyeckasa xmmmns. http://publish.sutd.ru/
pebeHHukos C. O, OpraHuyeckas Xumus. tp_ext_inf_publish.ph
Hosocenos H. I1., WHTepakTuBHOE Cne.: cneryntg 2017 p?id=2017192
3anuesa E. U., nabopaTtopHoe 3aHATNe

XonoxoHosa J1. U.

CrenaHoBckux, E. ., | dnsmnyeckas xumus. Teopusi http://www.iprbooksh
BuHorpaposa, T. B., W NPaKTMKa BbIMNOTHEHUS EkaTepuHBypr: op.ru/66611.html
BpycHuubiHa, J1. A, pacyeTHbIX paboT. YacTtb 1. Ypanbckui 2016

AnekceeBa, T. A,,
Mackaesa, J1. H.,
Mapkos, B. ®.

OKCTEHCHBHbIE CBONCTBA
FTOMOreHHbIX CUCTEM

degepanbHbIn
yHuBepcuteT, 96C ACB

7.2 Nepe4veHb NnpocdeccruoHanbHbIX 6a3 AaHHbIX U MH(OPMaLMOHHO-CNPaBOYHbIX CUCTEM
Cnmncok u3nKo-XMMmnyeckmx BenmymH cuctembl CU ¢ 0603Ha4YeHUsIMM U pa3mMepHOCTbI0 [ONEKTPOHHbLIN pecypc).

URL: http://old.iupac.org/reports/1993/homann/index.html
OKkncnUTENbHO-BOCCTAHOBUTENbHbIE MOTEHLMarnbl [OnekTpoHHbIN pecypc]. URL:

http://www.chem.msu.su/rus/handbook/redox/welcome.html
OnekTpoHHO-bMbnnoTeydHas cuctema IPRbooks [OnekTpoHHIn pecypc]. URL: http://www.iprbookshop.ru
OnekTpoHHasa 6ubnuoteka yuyebHbix nsganuni CMNeryrTh [OnektpoHHbiv pecypc]. URL: http://publish.sutd.ru
Basa aaHHbIx Tepmuyeckne KoHcTaHTbl BelecTts [OnekTpoHHbIn pecypc]. URL: http://www.chem.msu.ru/cgi-

bin/tkv.pl?show=welcome.html/welcome.html
BecnnaTHbIN OHNaH UHCTpyMeHTapuii no xummn. ChemDB Web Interface Index. [OnekTpoHHbIv pecypc]. URL:

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

BaHk AaHHbIX pagnaLMoOHHbIX M SHEPreTUYECKMX NapaMeTPOB ABYXaTOMHbIX MOMEKYN [QNeKTPOHHbIN pecypc).
URL: http://www.chem.msu.su/rus/chinfo/raden/welcome.htmi

7.3 I'IepetleHb JFINLEH3UOHHOro n cBo60AHO pacnpocTpaHaeMoro nporpamMmmHoro obecneyeHus

1C-butpukc: BHyTpeHHUI nopTan y4yebHoro 3aBefeHus
MicrosoftOfficeProfessional
Microsoft Windows

7.4 OnncaHve maTepuarnbHO-TeXHU4YeCKOWN 6a3bl, Heo6XxoAUMOM AN ocyLecTBNeHusa obpa3oBaTesibHOro
npouecca no gucumnsivHe

CI'IeLWIaJ'IVI:iVIpOBaHHaFl q3VI3VIKO-XVIMVI‘-IeCKaF| na6opaTopV|ﬂ, KOTOpasdA OCHalleHa: J'Ia60paTOprIMVI CTonamu,
na6opaTopH017| nocy/J,on, aHalnnMTU4eCKMMnN N TEXHNYECKNMMn BeCamMil, CyLLINITbHbIM UJKa(pOM, BbITAXHbIMA UJKaGbaMVI,
ANCTUNNATOPOM, BOAsIHON GaHew, pe(bpaKTomeTpaMM, nonapmnMmeTpamMu, KanopmnmeTpamMmun, KOHOAyKToMeTpamu,

noTeHuMomeTpamu, pH-MeTpoM, MIOHOMETPOM, NabopaTopHbLIM KOMMIEKCOM «XUMUSI», YCTaHOBKOM Asi

NnoTeLMOMETPUYECKOTO TUTPOBAHMS, YCTAHOBKOWN AN KOHOYKTOMETPUYECKOrO TUTPOBAHNS, YCTAHOBKOW Anst

KPMOMETPUYECKMX U3MEPEHNI, YCTAHOBKOW ANSA U3YYeHNs1 paBHOBECUS «KMAKOCTb-Nap», YCTAHOBKOW ANsl U3y4YeHus

3[C ranbBaHM4YECKNX 3NIEMEHTOB.
B naGopatopun nmeeTtcs aocka, nepcoHarnbHble KOMNbIOTEPLI U MyNbTUMEAMWIAHbIA 3KpaH A5 BbINONHEHWUS

MHTEPaKTUBHbIX pa60T M NpocMOTpa Bngeomartepuanos.

Ayautopus OcHalueHne

MynbTumeaniiHoe obopyaoBaHue, cneunannsaMpoBaHHas mebens, Jocka
JlekunoHHas y A PyA H P A
ayauTopus

YyebHasa ayautopusi

CﬂeLl,VIaJ'IVI3I/IpOBaHHaF| mebernb, Jocka
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