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Pabouas nporpamma gUCLMNITMHBI COCTaBMeHa B COOTBETCTBMM C oeeparibHbIM rocy4apcTBEHHbIM 06pa3oBaTenbHbIM
CTaH4apTOM BbicLlero o6pasoBaHus nNo Hanpaenenuto nogrotokn 18.03.01 Xumunyeckas TeXHOMNOIMS, yTBEPKAEHHBIM
npvkaszom MuHobpHaykm Poccum ot 07.08.2020 r. Ne 922

CocrtaButensb (1):

OOKTOP XMMUYeCKMX Hayk, [Npodeccop 3eBaukui H0.0.

Ot kadbeapbl cocTaBuTens: Hosocenos Hukonamn
3aBeayownii kadeapon TEOPETUHECKOW U NPUKNagHOM MeTpoBuny

XUMUn

Ot BbINyckatoLLen kaceapsbi: AcTaukuHa Onbra
3asegyowmn kagegpom BnagumupoBHa

MeToaunyeckuin 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
AeATEeNIbHOCTH.

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.
OcCHOBHblE NOMNOXEHNS1 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 MAapameTpbl.
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 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.

10




Tema 5. U3meHeHne noteHumanos M66ca n Nenbmronsua
B pasfiMyYHbIX npoueccax. XMMUYeCKUi noTeHumnan.
O6Lwee ycnosne paBHOBECUSI CUCTEMbI, 3aKOH
OENCTBYIOLLMX Macc. QNeMeHTbl 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. PYyruTMBHOCTU U
aKTMBHOCTU. TepMoguHaMmnyeckas KOHCTaHTa
paBHOBECUSA U MONOXEHWNE pPaBHOBECUS
TepMogMHaMUYECKON CUCTEMBI. Y paBHEHUS U30TEPMbI
Xumuyeckon peakumm n BaHt MNodpda. CywHocTs npasun
Jle WaTtenbe. KoOHCTaHTbI rasoBbIX U reTEPOreHHbIX
paBHoBecun. MeToabl pacyeTa KOHCTaHT paBHOBECUNA.
OcobeHHOCTM TEPMOAMHAMUMKIN peakLmii NoniMMepu3sag .

lMpakTnyeckoe 3aHsaTHeE: PelleHne 3agad u BbINONHEHNE
yNpaxXHEHUN.

UHTepakTuBHaga nabopartopHas paboTa: "ViccneposaHue
XMMUYECKOrO paBHOBECKS B ra30BOW CUCTEME,
cogepxawenn N204 n NO2

KoHTponbHas paboTta no pasgenam: "OCHOBbI
XUMmyeckon TepmogmHamukn” " MeTtoabl paBHOBECHOM
TepmogmMHaMmukn. XmuMmn4eckoe pasHosecue".

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

Tema 7. Mpumepbl reTeporeHHbIX CUCTEM U NPOLIECCOB B
HuX. MoHATMA dasbl, NOBEPXHOCTU pasgena,
HEe3aBMCKMMOrO YnCria KOMMOHEHTOB. YCIMOBUSI paBHOBECKS
B reTepOoreHHbIX TeEpMOAMHAMNYECKUX cucTemax. Teopema
[iorema n npasuno gas MNbobca. AHanns gnarpamm
COCTOSIHUSI OOHOKOMIMOHEHTHBIX CUCTEM. YpaBHEHME
Knayauyca — KnanenpoHa.

MHTepakTnBHasa nabopartopHas paboTa: "M3yueHune
paBHOBECUS XXMUAKOCTb - Nap B O4HOKOMMOHEHTHOW
cucteme".

lMpakTnyeckoe 3aHsaTHeE: PelleHne 3agad u BbINONHEHNE
yrpaXHEHUN.

Tema 8. O6Lag xapakrepuctuka pacTsopoB. Buabl
pacTBOPOB. XMMUYECKUIA NOTEHLUMan KOMNOHEHTa B
naeanbHOM pacTteope. 3akoH Payns v aHanus
OTKINOHeHU OT Hero. Abcopbumsa. PacTBopbl ra3os B
XngkocTtsix. 3akoH MeHpu. BnusaHve gaenenus n
TemnepaTypbl Ha PaCTBOPUMOCTb Fa30B B XUAKOCTSX U
pacTBopax. HacbiweHHble pacTBOpbI.

JlabopaTopHas pabota. KpuomeTtpus.

Tema 9. ConbBartauus, romo- U retepoaccoumauns B
pacTBopax. XMMU4YECKUA NOTEHLUMan npeaenbHo
pa3baBneHHbIX U peanbHbIX pacTBOpOB. KonnuratMeHble
CBOWCTBA pacTBOPOB N UX KONIMYECTBEHHOE OMUCaHME.
BbluncneHne akTMBHOCTEN pacTBoOpuUTEnS U
pacTBOPEHHOrO COeaMHEHMS MO IKCNEPUMEHTANbHbLIM
3HaA4YEHMAM CHXKEHMS OaBMEHNS NApoB, OCMOTUYECKOTO
OaBIeHus, NOHWXKXEHNS TeMNepaTypbl 3aMep3aHuns 1
MOBbLILLEHUS TEMMNEPATYPbl KUMEHUS pacTBOPOB.

IMpakTnyeckoe 3aHsaTHe: PelleHne 3agad v BbINONHEHNE
yrpaXHEHUN.




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
OMHapHbIX cuctemMax. TepMuyecKknii aHanms, 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.

IMpakTnyeckoe 3aHsaTHE: PelleHne 3agad u BbIMNONHEHUE
yrpaXHEHUN.

Tema 12. PaBHOBeECUS B TPEXKOMMOHEHTHbBIX CUCTEMAX.
TpeyronbHukn 'M66ca n PoseHbyma, cuctembl ¢
OrpaHMyYyeHHOM B3aMMHON pacTBOPMMOCTbIO.
KoadhdpuumneHT pacnpeneneHms pacTBOPEHHOMO
coeauHeHns 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.

HTpOsbHas Ta n nernam : Bbl
KoHTponbHas pabota no pasgenam : "dasoBble
paBHOBECUSA N CBOWCTBA PacTBOPOB (HE3ANEKTPONUTOB) U
TepMmoauHamMmumka reteporeHHblx cuctem. Metoapl
pasgeneHnsa cmecen”.

K

Utoro B cemecTpe (Ha kypce ansa 3A0)

34

34

34

51

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 NpoLueccoB. PeHoMeHonornyeckas
(dbopmanbHas) knHeTnka. KuHeTudeckmne naMmepeHns n
00paboTka KMHETUYECKMX KpuBbIX. 3agayn doopManbHON K
MOJEKYNSIPHOM KMHETUK. TEPMUHOMOINS 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: PelleHre 3a4ad v BbINONHEHWE
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 n TadTa; 06bACHEHUSA 3NEKTPOUNBHBIX U
HYKINeounbHbIX MEXaHU3MOB peakLii; CTEPUHECKNX
achdekToB. MexaHU3Mbl M KUHETMKA peakLumii C y4acTUEM
WoHoB. 'magponus.

Paspgen 6. KuHeTnyeckne metoabl UccrnegoBaHus
XUMUYECKMX MPOLECCOB

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
MeXaHVU3M peakuuin nonmmepusauum

lMpakTnyeckoe 3aHsaTHeE: PelleHne 3agad u BbINONHEHNE
yNpaxXHEeHUN.

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

PP,




Tema 17. MeToabl onpefeneHnsa NopsaKkoB B MPOCTbIX U
CNOXHbIX peakuusax. QuddepeHumanbHblie 1
WHTerpanbHble MeTOAbl ONpeaeneHns 3Heprum
akTuBaummn. OnpegeneHne NMMUTUPYLOLLEN cTagum
reTeporeHHoro npouecca no BeNIMYMHE SHEPrm
aKkTuBaumun. BeluncneHne aHTpoONMM 1 aHTanbLNnm
akTMBaumu. B3aanmMocBsi3b 3HaYEHUN 3TUX BESTUYUH C
BEPOSATHBIM MEXaHU3MOM peakuunn Ha npumepax.
MukpoBonHoBas akTuauusi. ONTMMmU3aumns XMMn4eCcKmx
npoLLeccoB.

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

JlabopaTtopHasa pabota: "OnpeneneHne KOHCTaHTbI
CKOPOCTU UHBEPCUM Caxapo3bl.

IMpakTnyeckoe 3aHsaTHeE: PelleHne 3agad u BbINONHEHNE
yrpaXHEHUN.

Paspgen 7. Katanus

Tema 18. OnpegeneHne 1 CBOMCTBa KaTanvM3aTopoB.
BrnivsiHne kaTanu3aTtopoB Ha KMHETUKY U TEPMOAUHAMUKY
XUMMYECKnx 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 u BbINONHEHNE
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 : " Kunetnyeckue
MeToAbl NCCNeAoBaHUA XMMUYECKNX NPOLIECCOB".

Pasgen 8. PacTtBopbl anekTponutoB. Teopus
3NEKTPONUTUYECKON AnccoumnaLmm

Tema 20. AHOManum KonnmraTMBHbIX CBOWCTB B

pacTBopax 3neKkTponnToB. MI30ToHNYECKNIN KO3 DULMEHT.

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

MpakTuyeckoe 3aHsaTHe: PelleHre 3a4ad v BbINONHEHNE
yNpaKHEeHWUN.
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Tema 21. Pac4eTbl TepmMmogMHaAMUYECKUX MapaMeTpoB 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 guccoumalnmm 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
0COBEHHOCTN OpraHNYECKUX pacTBOPUTENEN.

KoHOyKTOMETpUsi U MOTEHLMOMETPUS B HEBOAHLIX 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 3NEKTPONUTOB B BUAE
conen n co-kpuctannos. MHoroctyneH4artble
NpoTONUTMYECKNE paBHOBeCHS. [luccoumauus KUCnoT m
OCHOBaHW B BOAHO-OPraHnyeCcknx CMecsix.
MpoTonuTnyeckne paBHOBECUSI B OPraHM30BaHHbIX
pacTBopax.

lMpakTnyeckoe 3aHsaTHe: PelleHne 3agad u BbIMNONHEHNE
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.
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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.
BbluncneHne KOHCTaHTblI paBHOBECUS U onpeaeneHue 2 2 4
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 ra3oBble). 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 4 6
MpUHUKMN 9NEKTPOXMMNYECKON OYNCTKN PacTBOPOB.

MpakTuyeckoe 3aHsaTHe: PelleHre 3a4ad v BbINONHEHNE
yNpaxKHEeHUM.

JlTabopaTopHas pabota: "Onpeaenexne 34C
rarnbBaHUYECKNX ANTIEMEHTOB.

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

MpakTuyeckoe 3aHsaTHe: PelleHre 3a4ad v BbINONHEHNE
yNpaKHEeHUMN.

JlTabopaTopHasi 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) 32 16 32 73

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

Kypcosas pa6oTa) 2,5 24,5

Bcero koHTakTHas pabota n CP no aucumnnuHe 187 173

4 KYPCOBOE NPOEKTUPOBAHUE

4.1 Llenn u 3apgayuu kypcoBo# paboTbl (npoekTta): CchopmmpoBaTtb KoMmneTeHuun obyyatoLerocs B obnactu
PU3MKo-maTeMaTNYeCKMX 3HaHNM 0 PU3NKO-XMMUYECKNX NpoLLeccax, XMMMUYECKUX 1 ha3oBbiX NpeBpaLLeHnsix, HeobXoaNMbIX
ONsi opraHM3aumm, KOHTPOMS 1 NPOU3BOACTBEHHO-TEXHOMNOMMYECKON AeATENbHOCTU NPOM3BOACTB XMMUYECKON TEXHOMNOTNY;
copmMMpoBaTb YMEHUSA CAMOCTOATENbLHOIO PeLLEHWS NOCTaBNIEHHOW TEXHONOMMYECKOW 3a4auu, a Takke YMeHUs U HaBblK/
0odhopMneHns CBOEro peLleHusi B MaTeMaTuieckon popme, B BUAE rpadpmyeckon 3aBUCMMOCTU U NMOSICHUTENbBHOW 3amnyCKU.

4.2 TemaTuka KypcoBoW paboTbl (npoekTa): * [eTeporeHHbIV kaTanu3 (paBHOBeCKE, KNHETUKA)

» Aocopbuusa u pasgeneHue gecopbaTta METOAOM peKTUdMKaLmm

* AGcopbumsa 1 pasgeneHne pactsopa MeToA0M pekTudmkaumnm

» AGcopbumsa 1 pasgeneHne, KOHLEHTPMPOBaHWe pacTBopa MeTogoM obpaTHOro ocmoca

 PasgeneHvie pacTBOPOB 3MEKTPONUTOB (BbIMOPaXUBaHWE PacTBOPUTENS, BbiMapyBaHye, KpucTannmnsaums




4.3 TpeboBaHMA K BbINONIHEHUIO U NPeACTaBeHUIO pe3yribTaTOB KYPCOBOW paboThbl (MpoekKTa):

PaboTa BbINOMHAETCA WHOMBMOYANbHO C MCMOSIb30BAHMEM pPacyYeTHOro MeToda C 00s3aTernbHbIM  TEOPETUYECKUM
obocHoBaHueM.

PesynbTatbl npeactaBnalTCcs B BUOE MOSACHUMTENbHOW 3anucku, obbemom 25-30 NUCTOB NevyaTHOro TeKkcTa,
cofepxallero crneayoLume obsizaTenbHble 31EMEHTbI:

*BBegeHue

*PacueThbl npoueccoB

*TeopeTnyeckoe 060CHOBaHWE NPOLIECCOB

*['padhnyeckmne 3aBUCMMOCTU

*AnnapaTypHoe ohopMreHme npoLecca (cxema, PUCYHKM C ONUCAHUEM)

*3akrtoyeHne

5 BANJNIbHO-PEATUHIOBAA CACTEMA OLIEHUBAHUA
Wcnonb3osaHve 6anibHO-PENTUHIOBON CUCTEMBI HE MPEAYyCMOTPEHO.

6. ONMUCAHUE NOKA3ATENEWU, KPUTEPUEB, CUCTEMbI U CPEOCTB OLEHUBAHUA PE3YJIbTATOB
OBYYEHUA
6.1 MNokasaTenun oueHNBaHUA

Kog komneTeHuun MokasaTenu oueHnBaHUA pe3ynbTaToB O6y‘-IeHVIF|

[aeT onpeaeneHne OCHOBHbIX MOHATUN 1 3aKOHOB XUMUYECKON TepMOONHAMUKY;
nanaraet MeTo/ibl TEPMOANHAMUYECKOTO ONUCaAHNSA XUMUYECKUX U (pa30BbIX PaBHOBECUIA B
MHOFOKOMMOHEHTHbIX CUCTEMAX;
XapaKTepusyeT pacTBOPbI 3MEKTPONMTOB U 3NEKTPOXMMUYECKME CUCTEMBI C MO3ULIMK
TEPMOANHAMMKMY;
NOSICHAET MPUHLMMBI U ypaBHEHUS (DOPMAnbHON KMHETUKM U KUHETUKN CIOXKHBIX LEMHbIX,
reTeporeHHbIX U POTOXUMUYECKUX PeaKLMin C MOMOLLIbIO YPaBHEHMWIA;
pacKpbiBaeT OCHOBHbIE MOHATUS TEOPUM FOMOTEHHOrO, reTEPOreHHOro U hepMeHTaTUBHOro
OrK-1

KaTanusa.
MporHosnpyeT, OLieHUBAET U aHaNM3npyeT napameTpbl COCTOAHMS cucTeMbl. MNposoanT
BbIGOp MeToda pacyeTa M BLIYMCIIAET KUHETUYECKMUE NapaMeTpbl NPOLIECCOB;
OpUEHTUPYETCA B (hopMynax, BbiGupaeT HeobxoanMble U paccUnTLIBAET NapameTpsbl
CUCTEMBI;
aHanuavpyeT pesynbTaTbl PacyYeToB U AenaeT BbIBOA O COCTOSHUM CUCTEMbI Y BO3MOXHBIX
N3MEHEHWUSAX B HE.

O6'I>F|CH$|9T 3aKOHbI NPOTEeKaHNA XMMUYEeCKUX peaKuMﬂ BO BpeMeHUN 1N 3aKOHbl XUMNYECKOro
paBHOBECUA, 000OCHOBbIBaeT 3aBUCUMOCTb CBOWCTB BeLlleCcTB OT BHELLUHUX yCJ'IOBVIVI
nposeaeHna peakumn. OLI,eHVIBaeT BIindAHUne yCJ'IOBVIVI npouecca Ha Xapaktep
MEXMOJIEKYNAPHOro B3aumMoencTBus.

OrMK-2 ynap A

AHaJ'IVI3VIpyeT CTpoeHune COe,El,l/IHeHl/Il\/‘IY cMecen n nx CBOVICTB, NCnoJib3ysa coBpeMeHHbIe
MaTemMaTunyeckue, (bm3mquK|/|e, XnMmn4yeckmne un (bM3I/IKO-XMMM‘-IeCKMe MeToAbl. BbinonHaeT
aHalnnm3 XxmmMmm4yeckmnx COG,D.VIHeHVIVI, conocTaBnaeT pe3dynbTaTbl U AenaeT BblBOAbI.

6.2 Cuctema 1 KpuTepuUn oLleHUBaHUA

Kputepum oLeHnBaHns cchopMMpPOBAHHOCTM KOMMNETEHLIMI

LLikana oueHnBaHus
YcTHOe cobecenoBaHue lMucbMeHHas paboTa

MonHbIN ncdepnbiBaOLWNN OTBET,
NnokasbIBaloLLMIA NOHUMaHKE npegmeTa.
OpureHTUpyeTcsa B OCHOBHbLIX TEPMUHAX,
3HAKOM C JOMOMHUTENBHOW NUTEPaTypPOWn,
npaBUibHO OTBEYAET Ha OOMNONHUTENbHbIE

O6yuyatowmiica BnageeTt NpodeccuoHanbHom
TEPMUHONOIrMeNn, NoKa3blBaeT BLICOKUI YPOBEHb
NPUMEHEHUS 3HAaHUI, YMEHWUIA N HABLIKOB B
cBoeli paboTe, faeT o60cHOBaHWe
npeanaraemblx peLleHnii; ucnonb3yeT

BOMPOCHI. .
CTYEHT NOKa3bIBAET NPABUTILHOE OCHOBHYIO 11 3HAKOM C JOMNOSTHUTENBHOM
pekoMeHZOoBaHHOWN NuTepaTtypon, paboTa
5 (oTnn4YHO) NoOHWMaHWe yCrnoBusa 3ajayu, Briageet

BbINONTHEHa BE3YKOPU3HEHHO B OTHOLLEHMWU
ob6beMa, ohopMIeHUst N NpeacTaBneHns, caaHa
B YCTaHOBJIEHHbLIN CPOK. Ha 3awmnTte
npeacTaBreH Aoknag, ConpoBoXaaembli
npeseHTaumen, KoTopble B NOSIHOM ob6beme
OTpaatoT BbIMOSTHEHHbIE 3a4aHus, Ha BCe
BOMPOCbI AaHbl UCYEpPMbIBaOLLNE OTBEThI

HaBbIKaMy aHanu3a ycrnosusl, BbIGopom
HYXXHbIX 3aKOHOB 1 POpMYyn Ans ee
peLueHus.

YMeeT npaBuibHO 00 BbACHUTL
TeopeTn4eckme OCHOBbI aHaNUTUYECKMX
MEeTOA0B M NpaBunbHO BbIGpaTbh MeToA
aHanuaa.




4 (xopoLwuo)

CTaHOapTHbIN OTBET, NULLEHHbIN
nHanBMayansHocTu. lonyckaet
He3HauUTEemNbHbIE NMOrPELUHOCTN NpU OTBETE
Ha BOMNPOCHI.

Ob6yyatowmiica BnageeT NpogeCccUoHanbHom
TEPMUHOSOMNEN, NOKa3biBaeT Tpebyembii
YPOBEHb NPUMEHEHMNSA 3HAHWUIN, YMEHUI U
HaBbLIKOB B CBOeN paboTe npu HEKOTOPbIX

CTyneHT nokasblBaeT 4OCTaTO4HOE
NoHMMaHue ycrnoBus 3agayn, Bnageet
HaBbIKaMW aHanu3a ycrnoBus, nytaeTcs B
BbIOOpE HY>XHbIX 3aKOHOB M hOpMyI A11A ee
peLueHus.

YMeeT npaBunbHO 06 bACHUTb
TEOPETUYECKME OCHOBLI aHaNUTUYECKNX
MEeTOA0B M NpaBunbHO BblIGpaTbh MeToA
aHanuaa.

HenonHbln OTBET, UMEIOT MECTO
HebonbLumne npobenbl B 3HAHUSAX.
[lonyckaeT NnorpeLHoCcT Npu oTBETE Ha
BOMpPOCHI.

MOrpeLlHOCTSAX NPopPaboTKX 3a4aHuit KypCOBOM
paboTbl. PaGoTa BbiNonHeHa B NOfIHOM o6beme,
HO MMEITCS OLUNGKM B OPOPMIEHUM U
npeacTasneHun. PaboTta chaHa B
yCTaHOBIEHHbIN cpok. Ha 3awwuTe npeacTasneH
JoKnaz, HO Npe3eHTauus He B NOMHOM 06beme
OTpaXkaeT BbINOHEHHbIE 3aAaHWsl, Ha BOMPOChHI
JaHbl OTBETbI pa3HOW CTeNeHN NOMHOThI

3 (yRoBNeTBOpUTENLHO)

Moka3sbiBaeT 3HaHWs1 y4ebHOro matepuana
B MUHMManbHOM ob6beme. [JonyckaeT
OonbLLOEe KOMMYeCTBO HENPUHLMMMAanNbHbIX
owmnbok. MoXeT yCTpaHUTb UX C MOMOLLbO
npenogasarens.

CTyneHT nokasbliBaeT HeJoCTaTOYHOoe
NMoHMMaHWe yCrnoBus 3aaaun, NyTaeTcs B
BblOOpE HY>KHbIX 3aKOHOB M hOopMyI Ans ee
peLueHus.

HenonHbi oTBET, €CThb OLWNGKM B
N3N0XEHMUN HECKONbKUX TeMm. NMyTaeTcs B
TEpMUHaX.

O6yyatoLmincs AeMOHCTPUPYET 3HAHNSA, YMEHUS
N HaBbIKM B MUHMMAarbHO J0NYyCTUMOM 06beMe.
MIMeeT MecCTo Hanmume oLnBokK; MMetoTcs
MOrpeLIHOCTV B 0DOPMIIeHUN paboThbl.
KypcoBas pa6oTa caaHa C CyLeCTBEHHbIM
3anosgaHvemM

2 (HeyOooBNETBOPUTESBLHO)

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

He noHumaeT ycnoBue 3agauu, He MOXeT
NpeanoxXunTb BapnaHTbl pewwenusi. He 3HaeT
TEeOopeTUYECKMX OCHOB aHaNUTUYEeCKnX
METOLOB M He MOXET NpaBUNbHO BbiIGpaTh
MeTO[ aHanu3a nog KOHKPeTHbIA OObeKT.

MonbiTKa cnMcbiBaHUS, UCMONb30BaHNA
Hepa3peLlleHHbIX TEXHUYECKNX yCTpOIZCTB
WK Nonb3oBaHWe NOACKa3Kowm apyroro
vyeroBeka.

Ob6yuyatowmiica obHapyxunBaeT Npobdenbl B
3HaHWUAX OCHOBHOIO y4eBGHOro Matepuana,
3afjaHusi BbINOMHEHbI B HEAOMYCTUMOM 06beme
C rpy6biMu owmbkamu, odopmreHme paboTsl He
coOTBETCTBYET TpeboBaHusiM. KypcoBasi paboTa
cOaHa C CyLWeCcTBEHHbIM 3ano3aaHneM.
CopepxaHue paboTbl MONHOCTLIO HE
COOTBETCTBYET 3aaHuIo.

MpeacTtaBneHue vyxoi paboTsl, nnaruat, nMbo
0TKa3 OT npeacTaBreHus paboTol.

6.3 TunoBkle KOHTPOJIbHbIEe 3aA4aHuUuA n/vunu nHble mMaTepuanbl, UCNOJIb3yeMble AA OUeHKU pe3ynbTaToB

obyuyeHus

6.3.1 TunoBble KOHTPOSIbHbIE BOMPOCHI

Ne n/n dopmynmMpoBKM BOMPOCOB
Cemectp 4

1 MpeomeT nccnenoBaHus 1 TeopeTuyeckne MeTonbl hnanyeckomn XMMnNn: KBaHTOBO-XMMUYECKUIA,
TEPMOAMHAMUNYECKUIA U KUHETUYECKUNA.

5 QkcneprMeHTarnbHble MeToabl hranyeckon xummm. HasHaveHme ousanko-XMMUYECKNX METOA0B aHanu3a.
MprMepbl MHTEpPNpeTaL N SKCNEPUMEHTANbHbBIX AAHHbIX.

3 OCHOBHbIE NOHATUSA XUMUYECKON TepMoanHaMUKL. TepMoaMHaMmnyeckas cuctema, paBHOBeECHE, TENSOTa,
BHYTPEHHSSI 3Heprusi, pabota. OBocHyITe LienecoobpasHOCTb MCNOSb30BaHMS YKa3aHHbIX MOHSATUN.
OcCHOBHble TUMNbI TepMOgUHaAMUYecknx cuctem. MNpumepsbl. N3amepsemble BENUUYNHBI, XapakTepuaytoLimne

4 COCTOSIHWE TEPMOAMHAMMYECKON CUCTEMbI. DKCTEHCUBHBIE U UHTEHCUBHbLIE BENNYUHBLI. YPaBHEHNE COCTOSHMSA
TepMogMHaMUYEeCKON CMCTEMbI B 0OLLEM BUIE.
lMoHATNE O TepMUYECKOM PaBHOBECUUN U TEPMOAMHAMMYECKOM npoLuecce. HyneBoe Havano TepMogMHamMuku.

5 lMoHsATME BHYTPEHHEN SHEPTUKN B TEPMOAUHAMUKE. PYHKLIMN COCTOSIHUSA U UX CBSA3b CO CBOMCTBAMM MOSHbIX
anddepeHUanoB Ha NpuMepe BHYTPEHHEN SHEPIUN.

6 CyLHOCTb 1 OCHOBHblE (hopMynMpoBkM | Havana TepmoguHamukn. JuddepeHunansHas gopma, cBoncTea
NOSHbIX U HENOMHbIX AnddepeHLManoB.




Tennota npouecca npu NnoCToAHHOM obbeme nnm npuv NOCTOAHHOM OaBlieHUNn. OHTanbnns Kak beHKLI,I/IFl
cocTosiHuA. 3akoH Mecca u ero cnegcTeus.

3aBucumocTb TennoBoro adhdekTa oT TeMnepaTypbl Ha NpUMepe aHanusa guarpamMmmel n306apHOro u
N30X0pHOro npoueccoB. BeiBog ypaBHeHua Knupxrodda. dPusnyeckun cmbicn auddepeHumnansHon
TENNOeMKOCTU.

TennoeMKoCTb UCTUHHASA U cpeaHAa Npu NOCTOAHHbIX AaBneHnn nnn obbeme. MeTofbl OLEHKM U
9KCNnepumMeHTanbHOro onpeneneHuna. SMHVIpVIHeCKVIe 3aBUCMMOCTM TENITOEMKOCTU NS BELECTB U COEANHEHNI
B KOHOAEHCUPOBAHHOM COCTOAHUN. MHTepﬂOﬂﬂLI,VIOHHbIe ypaBHEeHUA Ana pacyeTta TenfmoeMKOCTU.

10

HeobpaTtumble caMmonpounsBosibHblie npouecchl. MNpumepsl. TepMoaMHamuyeckn obpatuMble npouecckl. PaboTa
obpaTuMoro 1 HeoGpPaTUMOro NPOLLECCOB. SHTPONUA Kak OYHKLUA COCTOSHUS.

11

TennoTa n pa6oTa B 06paTMMbIX M HeoGpaTUMbIX NpoLeccax. MpuMepsbl ¢ Ucnonb3oBaHMEM Auarpamm
COCTOSIHMS. QHTpONUs U TemnepaTypa. CyLHOCTb M aHanUTU4Yeckoe BbipaxeHue Il Hayana TepMoaMHaMUKK
Ans 06paTUMbIX U HEOOPATUMbIX NPOLIECCOB.

12

[l HaYano TepMoaMHAMUKM U BblYMCTIEHUE aBCONIOTHOM SHTPONUN.

13

XvmMmunyeckoe paBHOBECHue, 3HTponmna n XmMmmn4eckoe cpoacTBo. KpVITepVIVI HanpaBneHnd npouecca. anMepbl
Ha gnarpaMmmax COCTOAHUA. TepMO,D,VIHaMI/I‘-IeCKI/Ie noteHuuansl MN'b66ca n NenbMmronsua.

14

BbiBog, ypaBHeHus MnMb6ca — [diorema n pyHaameHTanbHbIX ypaBHeHun Mnbbca. dusmdeckuii cmbicn n
npuMepsbl pasnuyHbiX OPM 3anmcu ypaBHeHuin 'mboca.

15

N3ameHeHue aHepruii Mmb6ca u MenbmronbLa B XMMUYECKMX npoLieccax. 3aBUCMMOCTb 3Heprum 'mbbea ot
XMMUYeckoi nepemeHHon. ObLuee ycroBue paBHOBeCUs. 3aKoH AENCTBYHOLLUX Macc B hOPMYIMPOBKe
3ommepdpenbaa.

16

BoeiBog YpaBHEHUA BonbumaHa — MNnaHka. PacyeT xMmmnyeckoro noteHumarna KOMNOHEHTa B CMECU C MOMOLLLbHO
MOMNOXXeHWN CTaTUCTUYECKON TepMOONHaAMUKN.

17

OObwee ycnoBue paBHoBeCUAa XMMUYECKOro npotuecca. KoHcTaHThI paBHOBeCUA. anMepbl Bbl4YMCNeHna
KOHCTaHT paBHOBECUA. (DyFVITI/IBHOCTI/I N aKTUBHOCTU KOMMNOHEHTOB CMeCHu. TepMOﬂ,MHaMW—IeCKaﬂ KOHCTaHTa
paBHOBeCUA.

18

3aBUCMMOCTb KOHCTaHTbl M NONOXEHNST XMUMUYECKOTrO paBHOBECUA OT yCJ'IOBVIVI. anMepbl. CyU.I,HOCTb npasun
Jle Wartenbe n nx TepMoanHaMmn4yeckoe obocHoBaHue.

19

KoHCTaHThI paBHOBECUA ra3oBbIX peaKLI,I/IIZ, BbIBOJ B3aUMHbIX COOTHOLLEHWMIA B 0bLLEeM Buae. FeTeporeHHble
paBHOBeCUA. anMepbl. OcobeHHoCTH TepMoanHaMUKN peaKu.Mﬂ nonunmepusaunn.

20

YuncneHHble MeToabl pacyeTa KOHCTaHT paBHOBeCVIVI. I'Ipmmep pacyeTa ansa I'IpOVI3BOJ'IbHOl7I TeMnepartypbl.
|_|pVIHLI,I/II'IbI pacyeTa KOHCTaHT paBHOBeCMﬂ B CTATUCTUYECKOMN TepMmoanHaMuke.

21

TepMO,EI,VIHaMVI‘-IeCKVIe moaenn pacTtBoOpOB. WpeanbHble, npenenbHo pa36aBneHHb|e, arepmMarlibHble n
peryndapHbie pacTBOpbI. 3HTpOI'IVIF| CMELLEHNsI 1 XMMUYECKUI NOTeHUMan naeanbHOro pacTBopa.

22

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

23

BbiBopg, 3akoHa "'eHpyn U3 NpMbnmkeHnsa npeaensHo pa3basBrneHHbIX pacTBOPOB. PacTBOpUMOCTb ra3oB B
XWNOKOCTSIX U ee 3aBMCMMOCTb OT TeMnepatypbl. [pumepbl npumeHeHns abcopbunn Ha npakTuke. YpaBHEeHUe
CevyeHoBa.

24

KonnuratveHble cBONCTBa pacTBOpOB. BbiBOA 3aBMCUMOCTEN CHMXKEHWUS TeMnepatypbl niaBneHna n
NoBbILWWEeHUA TeMmnepaTypbl KUNEeHUA Ana ngealnbHbIX pacTBOPOB.

25

Bbluncnenune koachbpULNEHTOB aKTUBHOCTEN KOMMOHEHTOB PAcTBOPOB MO 3KCNEPUMEHTaNbHbIM AaHHbLIM:
CHWXEHMS1 AaBMneHUsl NapoB, NOBbILLEHWS TEMNEPATYPbl KUMNEHWS, CHKEHUSA TeMNepaTypbl NNaBneHUs 1 No
OCMOTMYECKOMY AaBneHuto. YpaBHeHne BaHT Nodda.

26

Mpumepbl reTeporeHHbix cuctem. MNoHATMS dhasa, NOBEPXHOCTb pa3gena un asoBbif Nepexo. Ycrnosus
TEPMOLMHAMNYECKOrO PaBHOBECHKSI B FETEPOreHHbIX CUCTEMAX.

27

BI/IHaprIe CUCTEMbI C HeOFpaHI/I‘-IeHHOVI B3anMHOWN PacTBOPUMOCTbIO KOMMOHEHTOB. Pacuet cocTtaBa ﬂapOBOI;I
N KNLKON (baa no gnarpamMmmMmam «gasreHmne KOMNoHeHTOB - COCTaB pacTBopay, «obLuee faBneHne - cocTaBy,
«TemMnepartypa KMneHnsd - CoctaB», «COCTaB pacTBopa - COCTaB napa». 3akoHbl KoHoBanosa. npOCTaﬂ
neperoHka.

28

,D,eMOHCTpaLWIﬂ TpEeX 3akKOHOB BpeBCKOI’O Ana a3eoTpOnHbIX cmecen Ha anarpammax «obLiee naBneHue -
COCTaB». npaKTVI‘-IeCKOe 3Ha4YeHune. I'IeperOHKa noAd BaKyymMOM.

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
TeopeTU4eCKMX Tapersriok Nno guarpamMmmMmam «TeMnepaTtypa KUneHnsd - CoctaB».

30

Mpumepbl orpaHMYeHHON B3aUMHOIN pacTBOPUMOCTU XMAKOCTEN Ha guarpammax «TemnepaTtypa - CocTaB».
BuHoganu. Cuctemsbl ¢ BKTP 1 HKTP. BnvsHue TeMnepaTypbl Ha pacTBOPUMOCTb.

31

KuneHue B3ammMHO HepacTBOPUMbIX XnakocTten. npaKTW—IeCKOe npuMmeHeHne neperoHkn ¢ BOAAHbIM napom.
MaTepVIaJ'IbeIVI 6anaHc o4nCTKM TPYAHO KNUNALWNX coeVHeHnn npu neperoHke ¢ BOAAHbIM nMapom.

32

PaBHoBecue XWUAOKOCTb - Kpuctannbl B 6VIHaprIX cuctemax. Metogpbl CbI/I3I/IKO-Xl/IMVI‘-IeCKOFO aHannaa
KOHOEHCMPOBAHHbIX CUCTEM. I'IpmmeHeHme npuHUMna HenpepbiBHOCTU KypHaKOBa K MHTepnpeTaunn KpuBbIX
oxnaxneHud.

33

[varpamma CoCTOSIHUSI U KpUBbIE OXNaXAeHUst BUHAPHBIX 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.
HanbToHnapl n 66pTOJ'IJ'IVI,D,bI. 3aBUCMMOCTb PaCTBOPUMOCTU KpUCTaIlNIM4EeCKNUX BELECTB OT TeEMNepaTypbl.

35

BI/IHaprIe CUCTEeMbl nonnmep - pacTBoOpUTESb. OcobeHHoCTH anarpamMm COCTOAHUA. CnuHoganw. HapyLueHme
npuHUnna cooTBeTCTBUA. HasneHuve napoB Hapj pacTBopamMu nNonmMmMmepos. I'Ionyqume TBM u3 pPacTBOpPOB.

36

YcTon4meocTb pacTBOpPOB NOJIMMEPOB K PACCIIOEHUIO. Bblpa)l(eHVIe Onsa oCMOTUYEeCKOro gaBlieHUd B pactBopax
nofinMmepoB. BnvsaHne TeMmnepartypbl 1 MOJ'IeKyJ'IFlpHOVI MaccCbl nonimMmepa Ha ero pactBOpUMOCTb.

37

PaBHOBecusi B TPEXKOMMOHEHTHbIX cucteMax. CBoicTBa TpeyronsHukoB Mmb6eca n PoseHGyma.
MpsiMoyronbHasi AMarpaMma COCTOSIHUSI TDEXKOMIMOHEHTHBIX CUCTEM.

38

OnpegneneHue npolecca aKCTpakumm, NpuMepbl. TpeGoBaHus K akcTpareHTy. KoadurumeHT pacnpeaeneHus
mexay dazamu U cTeneHb aKkcTpakumu. Mpouecc akcTpakumum Ha guarpamme Mb66ca. Coctae u
mMaTepuarbHblil 6anaHc aKkcTpakTa U paguHaTa.

39

OOwas xapakTepucTmka NpoLLECCOB pa3ferieHns, NCMoSb3yeMbIX B MPOMbILLIIEHHOCTW, 06NacTM NPUMEHEHUS
KaXgoro 13 Hux. MpuHUKMMbI 1 OCHOBHLIE BUAbI XpOMaTorpacmyeckoro pasgeneHna MHOrokOMNOHEHTHbIX
cMecen.

Cemectp 5

40

deHoMeHoorMYeckoe onucaHne HepaBHOBECHLIX NpoLeccoB. KnHeTudeckue namepeHust. O6paboTka
KMHETUYECKMX KpMBbIX. CKOPOCTb XMMMUYECKO peakummn. 3aaaqm hopMarnbHO 1 MOMEKYSPHON KUHETUK.

41

TepMUHONOrMa XMMUYECKOM KUHETUKN. DneMeHTapHas cTagus, MeXaHU3M, cxemMa npouecca, NIMMUTUpYoLLas
ctagusi. Mpumepbl pa3nnyHbIX TUMOB PeaKLUii (FOMO- Y FreTEPOrEHHbIX, TOMO- Y FTeTEPOSTUTUYECKUX, FOMO- U
rerepodasHbix).

42

OO6LWHOCTb U pasnnyne TepMoanHaMmn4eckoro  KUNHeETU4eCKoro onncaHna XmMmn4eCckmnx peaKU,VIVI. 3aB1CMMOCTb
CKOPOCTU XUMUNYECKNX peaKLl,I/IIZ OT TeMnepaTtypbl.

43

YpaBHeHue AppeHuyca 1 ero o6ocHoBaHUe Ans 06paTUMOii peakumm ¢ NoMOLLbIO ypaBHeHWs 306apbl BaHT
Fodda. Pr3MYECKMiA CMbICIT IHEPTUM aKTUBALIMK U NMPEAIKCTOHEHLMATIBHOTO MHOXWUTESSI B KOHCTaHTe
CKOpPOCTM 0GpaT!MOI peakumu.

44

Teopusa akTMBHbIX COydapeHuid Ha NpuMepe roMoreHHon umonekynapHon peakunn. CeveHue
MEXMOIEKYIAPHBIX CTONKHOBEHMI. IMOHATNE O ceveHnn peakumm (mpouecca).

45

Teopvm nepexoagHoro CoCToAHNA 3l7lpl/IHFa n MonaHn. OCHOBHbIE MONOXEHUS. KOOp,D,MHaTa peakuun,
aKTVIBVIpOBaHHbIVI KOMMIEKC, peareHTbl U NPpOAYKTbI. BobiBog BblpaXXeHNA OnAa KOHCTaHTbl CKOPOCTU B obem
BMae. OHTanbNus un QHTPOMUA akKTuBaLnUn.

46

anIHLI,VII'I NIMHENHOCTN CBOBOAHBIX SHepFMVI KaK cneacrteme Teopumn nepexogHoro COCToAHuA. Mcnonb3oBaHue
npuHunna NIMHENHOCTN CBOBOAHBIX SHepFMVI ans o6bACHEeHNs BNUAHWSA pacTBOopuUTENA N CONneBbIX a(pd)eKTOB
Ha KMHETUKY U TepMOoaAnHaMUuKy npoLeccoB B pacTBopax.

47

lMpumeHeHne npuHUMna NMHENHOCTM CBOBOAHbBIX IHEPrM AN YCTaHOBIEHMS CBA3WN MexXay CTPOEHUEM 1
peakUMOHHON CNOCOBHOCTLI0 COeAMHEHUI Ha NpuMepe ypaBHeHun [ammeTa n TadTa.

48

Mpsimas n obpaTHasa 3agaya KMHEeTUYECKUX UccrneaoBaHuin. PelueHre npsiMol 3agadn Ha NpUMepe KUHETUKN
obpaTumon, napannernbHoi 1 NocrnefoBaTenbHOM peakunin. TepMOaNHAMNYECKUIA N KWNHETUYECKUIA KOHTPOSb.

49

|-|pVI3HaKVI MPOCTBLIX U CITOXHbIX peaKLWIVI. KuHeTunuyeckas nHTEepnpeTauna 3akoHa ,D,eVICTByIOUJ,VIX macc. MeTtogpl
onpegenexHnsa J'IVIMVITVIpyIOUJ,eVI CTagunn B CITOXHbIX peaKumnsax.

50

Mpouecchl Auddy3unm B rasax U KOHAEHCMPOBaHHbLIX cpedax. [Mpumepbl peakuui, MMMUTUPOBAHHBIX
andgysveii. 3akoHbl duka. CTaTucTUYeckas U TepMoaMHaMmyeckas UHTepnpetaums. beicTpble peakumu.

51

TepMVIHOJ'IOFVIﬂ CINOXHbIX peaKLl,VIVI. anMepr MEXaHU3MOB COMPAXEHHbIX, LUEeMnHbIX, dDOTOXVIMVI‘-IeCKVIX peaKLl,VIVI.
OcobeHHOCTU 1 MeToAbl UCCneaoBaHus. MVIKpOBOJ'IHOBaH aKTnBauuAa.

52

MOJ’IeKyrIﬂpHOCTb M NopAnoK peakumun. anIMepr peaKLI,MIZ C pa3fiMvyHbIMMN U C O OANHAKOBbLIMU
MOJEKYJAPHOCTbIO U NOPALOKOM. anIBe,D,VITe 00ObsICHEHNE B KaXJ0M npunmepe ¢ TO4KN 3peHnd CTaTUCTU4ECKON
TepMOONHaMUKN.

53

KuHeTnyeckne ypaBHeHus B anddepeHumanbHOn 1 nHTerpaneHon dopme. MNMpumepbl 4ns peakumn ¢ Lernbim,
OPO6HLIM, HYNEBbLIM 1 NEPBLIM MOPSAKOM.

54

OOWwuin 1 YyacTHbIV (MO peareHTy) NopsiakM peakumn. Cnocobbl onpeaeneHns NopsaKoB peakummn Nno peareHTam
ONsl PasnnYHbIX TUMOB pPeakUmi.

55

OnpegenexHne NMUMUTUPYIOLLEN CTaaUM reTeporeHHOro NpoLecca no BennyYmMHe SHeprn akTMBaLumm.
COOTHOLLEHME CKOPOCTEN MOSEKYNAPHON U AU Y3MOHHON CTagum B MpoLlecce NonMmepr3aunn B pactTeope
MOHOMepa.

56

Onpe,ueneHVle N CBOWCTBa KaTann3aToposB. anIMepbl MEeXaHW3MOB KaTanuTnyeckoro aencTeus. CenekTnBHbIN
N HEeCENeKTUBHbIN KaTanua. V|HI'VI6VIpOBaHVIe N MHNUMNPOBaHWE KaTalIMTU4ECKUX peaKU,VIVI.

57

BnusHue Katann3aTtopoB Ha KMHETUKY U TepMOANHAMUKY XUMUYECKUX NMpoL,eCCoB. MexaHn3m Bo3gencTsnd Ha
KMHETUKY peakumn Ha npuMmepe KUCroTHO-OCHOBHOIO KaTanuaa. Cneumd)vlqecmﬂ n obLumMI KaTanms.

58

Buapbl romoreHHoro n reTeporeHHoro Katanumsa. anIMepbl KOJTM4eCTBEHHOr o BIIMAHUA Ha SHEPIruto aktueauunn
pas3nnYHbIX XMMNUYECKNX NpoLecCcoB. (DepMeHTaTI/IBHbIVI n Me)KCba3HbIl7I Katanuas.

59

dakTopbl, BNUSOLWME HA KUHETUKY afacopbuun. BeposTHOCTb akTa v cTeneHb agcopbuum. Mpumepbl
SMMMPUYECKUX M30TEPM aacopbLmn. BeiBoa nsotepMbl JleHrmiopa. BblpaxeHue Ans CKOPOCTU reTeporeHHoi
KaTanuMTU4ecKon peakLmu.

60

KonnuratneBHble CBOMCTBaA pacTBOPOB ANekTponuToB. M3oToHnyeckmin koaddmumeHT BaHTt MNodda. Teopusa
3NEKTPONUTUYECKON auccoumauumn AppeHuyca 1 nocrnegoBasLlas 3a Hel QNCKYCCUs.




MexaHu3m 1 TepmoguHamMmka npolecca conbBatauum no Namarnosy. Linkn bopHa - Xabepa. BnusHne
61 CTPOEHUS 1 CBOMCTB pacTBoOpuUTeNns Ha obpa3oBaHue conbBaToB. Cneundunyeckasn conbBaTaums. TecHble
WOHHbIE Napbl.

62 CTeneHb M KOHCTaHTa guccoumanmn. 3akoH pasbasnexHust OcTeanbaa.

KoahrumneHT akTMBHOCTM B pacTBOpaXx CUIbHbIX 3NEeKTPonuToB. CpeaHnin MOHHbIN KO3 pLneHT

63 o
aKTUBHOCTU U ero pacyeT Ha OCHOBe MNepBbIX Tpex I'IpI/I6J'IM)KeHI/II/I Teopumn ﬂeGaﬂ - XIoKKensi.

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

64 . ,
n yaenbHoOM MONAPHOU NPpOoBOAMMOCTU AnA cnabbiX 1 CUNbHbIX ANEKTPOJSINTOB HAa KOHKPETHbIX NpumMepax.

MpenenbHas yaenbHaa MonspHas NpoBOAMMOCTbL PACTBOPOB 3NEKTPONUTOB. YpaBHeHUst AppeHuyca u
65 Konbpaylwwa. Metoa 06pa6oTku hopeorpaMmM Ans HaXoXAeHWUss KOHCTaHTbl AUccoLpaLmmn anekTponuTa B
pacTBope.

npaKTI/I‘-IeCKoe npuMmeHeHne KOHAYKTOMeTpUu4eCKoro TuTpoBaHUA. Bua KpMBOl;I KOHOYKTOMEeTpu4yecKkoro
66 TUTPOBaHMA B 3aBUCUMOCTU OT CUJTbl KNCITOTHOCTU UMM OCHOBHOCTU TUTPaAHTa U peareHTa. Onpe,qeneHme
TOYKM IKBUBANEHTHOCTW.

O6Lwan xapakTepucTuka 6e3bydepHbix 1 BydepHbIX MeToA0B UCCriefoBaHNA NPOTONUTUYECKUX PABHOBECU B
67 pacTBopax 3M1eKTPonuToB. AKTMBHOCTb NPOTOHA B pasnuyHbiX cpeaax. MNoHATUe o Lwkarne KUCIOTHOCTY B
HEBOAHbIX PACTBOPUTENSAX.

68 KWCnoTHbIE M OCHOBHbIE CBOMCTBA COeAMHEHUA, aMdOonNuTbl. TayToMepus, UBUTTEP-UOHbI.

Ouccoumauus KUCNoT U OCHOBaHUN B BOAHO-OpraHn4YeCckmnx cMecsx. npOTOJ'IVITVI‘-ieCKVIe paBHOBECUA B

69
OpraHn3oBaHHbIX pacTBOpax.

70 MexaHn3m BO3HMKHOBEHUSA TOKa B NnpoBogHuKax |l poga. 3akoHbl Papaged. Peakuuu Ha kaToge v aHope.
MpuMepbl aNEeKTPOAHbLIX peakuuii NPU cMeHe NOMASIPHOCTU Ha NPOBOAHMKE.

71 OneKTPOXMMNYECKN 3KBMBANEHT aHeprumn Mmb6ca. Anektpoasmkywas cuna. Npaeuna 3anucu
3NEKTPOXMMUYECKNX CUCTEM. PacyeT TepMoaAMHAMUYECKNX (DYHKLMIA M KOHCTAHT 3MEKTPOXUMUYECKUX PEAKLNIA.

79 CtanpapTHbIn noTeHuman anektpoga. CtaHgapTHbIV BOAOPOAHbLIN 3NeKTpoAd. Pag Hanps)KeHUn anemMeHToB.
MpaBuna 3anucu anNekTPOXUMUYECKMUX CUCTEM.

73 OKkcnepuMMeHTanbHoe n3MepeHne u TepMmoamHamMmmyeckoe BbluncrieHne 3L C ranbBaHNYeCKOro afieMeHTa.
MpaBuno ncnonb3oBaHUs CTaHZ4APTHbIX NOTEHUMAaNoB B ypaBHeHUN HepHcTa.

74 BobiBog ypaBHeHus HepHcTta u3 nsotepmel BaHT MNodda. PaBHOBECHBIE M HEPABHOBECHBIE 3NEKTPOXUMNYECKUE

npoueccsl. [loTeHuman nepeHanpsxeHus. YpasHeHue Tadens.

MpuMeHeHVe NOTEHLMOMETPUM AN ONpeaeneHns TepMOAMHAMUYECKUX (PYHKLMIA M KOHCTaHT
75 3MEKTPOXMMMYECKMX paBHoBecui. 3aBncumocTb I C oT TemnepaTtypbl. OCOGEHHOCTL CTaHAAPTHOIO
anemeHTa BecTtoHa.

KJ'IaCCVICbVIKaLWIﬂ ANEKTPOXNMUNHECKNX CUCTEM KaK crnencrteme n3 ypaBHeHUdA HepHCTa. Xvmnyeckue uenm.

76
MprMepbl ¢ UCNoNb3oBaHMEM 3M1EKTPOLOB NEPBOro poaa, 0bpaTtMMbIX OTHOCUTESBHO KaTMOHa U aHMOHa.

77 O6nacTb NpMMEHEHUS NOTEHLMOMETPMUYECKOro TUTpoBaHns. OcobeHHOCTM NOTEHLMOMETPUYECKOTO
TUTPOBaHUS B BOAHBLIX U HEBOAHbIX cpedax. PekomeHgauun IUPAC.

78 MprHUMN OENCTBUA peaoKC-aMeKkTPoaoB. VIOH-CenekTUBHOCTb aneKkTpoaa. YCTPOUCTBO U obnacTs NpUMeHeHUs

XUHIMOPOHHOIO U CTEKNAHHOIO 351eKTpoa0B.

6.3.2 TunoBbIe TeCcTOBbIe 3a4aHnsA

He npegycmoTpeHbI
6.3.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3a4aHu1A (3a4ayu, KEUChbI)

1. 1,1-OnxnopaTtaH (tkun=57 °C) n 1,2-OuxnopataH (tknn=83 °C) npakTn4eckn Hepacteopumbl B Boge. OueHnTe
TemnepaTtypy KMNEeHUsS CMeCK KaXgoro U3 aTux pactsopuTenen ¢ Bogow Npu HopMarnbHOM AaBneHun.

2. MNpwn pactBopeHun 1 MMornb noguaa Hatpusa B 1 nuTpe BoAbl Bbligenunock 7,5 [k Tenna. YeenuyexHme nnu
YMeHbLUEHME TeMnepaTypbl OyaeT cnocobCcTBOBaTL NPOLECCY PACTBOPEHUS YkasaHHOW conu B Boge? NMpu gobasnenum
B MONYYEeHHbI pacTBOpP Takow xe HaBeckn Nal kanopumeTpuyeckne namepeHnst Tenna npowecca ganv 3Hadexuve 7,4
k. OueHnTe nHTerpanbHyo TENMOTY pacTBOPEHMS Moauaa HaTpus B npefene 6eckoHedYHOro pasbaBneHust B Boge.

3. Mpun HopmanbHbIX ycnouax atmocdepa coctount M3 78,1% (06.) N2 n 21,0% (06.) O2. Beluncnute npu atux
YCNoBUSX NapumarnbHble JaBreHus a3oTa U Kucnopoaa.

4. MNocTtponTtb gnarpammy cmuctembl Ag-Sb no cnpaBoYHbIM AaHHbIM. HanTn koopAuHaTbl TOYEK IBTEKTUKU U
nepuTekTukn. Paccuntatb B 3TMX TOYKaxX YMCrO cTeneHeln ceoboabl. OnpegennTb CocTaBbl COCYLLECTBYOWNX has npm
400°C 1 20% copepxaHus cepebpa.

5. MNpwn 60 °C KoHCTaHTa CKOPOCTM NpoLiecca KpaLueHUst NpsiMbIM kpacutenem ysenuyunace Ha 10 % no
OTHOLLEHWNIO K 3HAYEHWNI0 KOHCTaHTbI ckopocTu npouecca npu t=30 °C. OueHnTe yBennyeHne 3HayeHms ykasaHHON
koHcTaHTbl npn 90 °C. Ncxoas n3 TeXHOMNormyecknx coobpaxeHmn umeeT N CMbICIT NPOBOAMTL AaHHOE KpallueHue npu
KnnsayeHmm?




6.4 MeToau4yeckue matepuansl, onpegensilowme npoueaypbl oLeHUBaHUsA pe3ynbTaToB 00y4eHus
6.4.1 YcnoBusa gonycka o6y4aroerocs K NpoMeXXyTo4HOM aTTecTtaumm U nopaaoK NMIMKBUAALUN aKageMnyYeckomn

3a40J1XKEeHHOCTHU

lMpoBeaeHVe NPoOMEXYTOYHOM aTTecTaumMmn pernameHTMpOBaHO NoKanbHbIM HOPMaTUBHbLIM aktom CI6IYMTO
«lMonoxeHue 0 NpoBeAeHUN TEKYLLEro KOHTPOMS YCNeBaeMOCTU 1 NPOMEXYTOYHOW aTTecTauum obydatoLLmxcsa»

Ycnosusimm gornycka obyyaroLerocst K mpoMeXXyTOUYHOW aTTecTaumm SBMSOTCSA BbINOMHEHWE U 3aLLUTbI BCEX
nabopaTtopHbIx paboT cornacHo paboyer nporpamme; NONOXUTENbHbIE pPe3yrbTaTbl BbIMOMHEHNS KOHTPOIbHbIX paboT,
OTBETOB Ha BONPOCHI KOMMOKBUYMOB.

6.4.2 dopma npoBeAeHUs1 NPOMEXYTOYHOM aTTecTaluMm No AUCUUnIIMHe

YcTHas +

MucbmeHHas +

KOMI'IbiOTepHOG TeCcTupoBaHune

6.4.3 Ocob6eHHOCTH NpoBeAeHUA NPOMEXYTOYHOM aTTecTauum No ANCUUNIINHe
B03MOXHOCTb NONb30BaTLCA CNPaBOYHLIMU Tabnuuammn 1 KanbKynsaTOPOM.

BpeMﬂ MOArOTOBKM OTBETOB Ha 3afaHNsA 3K3aMeHaLMOHHOro buneta

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

7. YYHEBHO-METOOAMYECKOE N UH®OPMALIMOHHOE OBECNEYEHWE OUCLUUNNMUHDI
7.1 YyebHasa nutepatypa

- 60 MUHYT.

MHas

AsTOp

3arnasue

M3gaTtenbcTBo

| [oa nspaHma |

Ccblinka

7.1.1 OcHoBHas y4yeb6Has nutepaTtypa

EpemuH B. B. (1 gp.)

OcHoBbI (h13N4eCcKon XMmMmm
(OneKkTpoHHbIN pecypc) :
y4yebHuK : B2 4. Y. 2 :

Mocksa: JlabopaTopus

https://ibooks.ru/read

ing.php?
short=1&productid=3

Teopus. — 5-e nsgaHwe, ! 2019 73280
nepepab. u gon. (an.). — sHanum
(YuebHuk ons Bbicluen
LUKOSbI)
Nbparumosa P. U., dusnyeckas xmmus. http://publish.sutd.ru/
MeraHosa H. B., KuHeTuka n katanms. ) tp_ext_inf_publish.ph
XonoxoHoBa J1. N, KnHetnyeckue CaHKT-6I'IeTep6ypr. 2021 p?id=202168
HoBocenos H. IM. nccneaoBaHUsa XMMNYECKNX cnerynta
npoueccos
Epemun B. B. (n gp.) |OcHoBbl dmanueckon xummm https://ibooks.ru/read
(OneKkTpoHHbIN pecypc) : ing.php?
y4yebHuK : B2 4. Y. 1: ) short=1&productid=3
Teopusa. — 5-e usgaHwue, Mocksa: ﬂaGOPaTOpVIﬂ 2019 73279
nepepab. v gon. (an.). — sHanum
(YuyebHuk onsi BbicLen
LLKOSbI)
7.1.2 JlononHuTenbHasa y4ebHasa nutepartypa
CtenaHoBckux, E. U., dusnyeckasn xumus. Teopus http://www.iprbooksh
BuHorpaposa, T. B., M NpaKTuKa BbINOJTHEHUS EkatepuHbypr: op.ru/66611.htmi
BbpycHuupbiHa, J1. A., pac4yeTHbIx paboT. YacTb 1. Yparnbckuii 2016
AnekceeBa, T. A., OKCTEeHCUBHbIE CBOWCTBA dheaepanbHbIi
Mackaesa, J1. H., FOMOreHHbIX CUCTEM yHusepcuteT, 36C ACB
Mapkos, B. ©.
CwmupHoBa A.W., dusnyeckas xummus. Yactb 1 Cankr-MeTen6yor: http://publish.sutd.ru/
CycrtaBoBa T.A., CI'I6FYI'IPI'ﬂyp ) 2019 tp_ext_inf_publish.ph
Jlnnun B.A. p?id=20195045
N6parumosa P. U., dusnyeckas xmmus. http://publish.sutd.ru/
pebeHHukos C. O, OpraHuyeckast Xumus. tp_ext_inf_publish.ph
Hoeocenos H. IM., MHTepakTmBHOE cne.: cnieryntg 2017 p?id=2017192
3anuesa E. U., nabopaTopHoe 3aHsATHEe
XonoxoHosa J1. .
W6parnmosa P. U., dunsnyeckas xmmus. http://publish.sutd.ru/
"pebeHHukoB C. P., KypcoBas paboTa cne.: cnieryntg 2017 tp_ext_inf_publish.ph
3anuea E.N. p?id=2017191
NMwanxogkaeBa M.M., | Puanyeckasa xumus. http://publish.sutd.ru/
CmupHoBa A.W. Mpumepsb! pewlenns Tunoebix | CaHkT-MNeTepbypr: BLUTO 2017 tp_ext_inf_publish.ph
3agad no kypcy usnyeckom cneryntq p?id=201913185
XUMUM
CwmupHoBa A.., dusnyeckasd xMmus. c n 6vor- http://publish.sutd.ru/
CycraBoBa T.A,, OnekTpoxmmus aHkr-1 ‘eTepoypr. 2020 tp_ext_inf_publish.ph

Jlunnu B.A.

crnerynta

p?id=20205059




Muxannnamn A. M.

dusnyeckas xmumus. 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

Jlbicoa C. C., AHanuTudeckasa Xxumus un http://publish.sutd.ru/
CkpunHukoBa T. A., HU3MKO-XUMUYECKME METOAbI tp_ext_inf_publish.ph
3eBaukun 0. 3. aHanunaa. Pusnyeckas p?id=2017201

xumus. NoTeHunomMeTpusi. Cne6.: cnerynTn 2017

MoTeHuuomeTpryeckoe

TUTpOBaHWe
CrenaHoBckux, E. ., | dnsnyeckas xumus. Teopus http://www.iprbooksh
BuHorpaposa, T. B., M NpaKTuKa BbINOJTHEHUS EkaTepuHBypr: op.ru/66612.htmi
BpycHuupiHa, I1. A, pac4yeTHbIx paboT. YacTb 2. Ypanbckun 2016
AnekceeBa, T. A., Xummnyeckoe n asoBoe denepanbHbii
Mackaesa, I1. H., paBHOBecue yHusepcuteT, 36C ACB
Mapkos, B. ©.
Mueanos-lletpocsaH H. | dusnueckas xumus. http://publish.sutd.ru/
0., 3eBaukun 0. 3, KncrnoTHo-0CHOBHbIE . tp_ext_inf_publish.ph
Camownos []. B. paBHOBECUS B BOAHbIX ChG.: CrerynTA 2018 p?id=201803

pacTBopax
Mwuxannugun A. M. dusnyeckasa xummsa. Y 1 http://publish.sutd.ru/

Cho.: Crieryntg 2016 tp_ext_inf_publish.ph

p?id=3584

7.2 NepeyeHb nNpodeccnoHanbHbIX 6a3 AaHHbIX U NH(OPMALMOHHO-CNPABOYHbIX CUCTEM
Cnncok U3NKo-XMMmn4ecknx BennyuH cuctembl CU ¢ 0603Ha4eHNSIMU U pa3MepPHOCTbI0 [NEKTPOHHbIN 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-6mbnuoTedHasa cuctema IPRbooks [OnekTpoHHbIn pecypc]. URL: http://www.iprbookshop.ru
OnekTpoHHasa 6ubnuoteka yyebHbix naganuni CreryrnTh [OnektpoHHbiv pecypc]. URL: http://publish.sutd.ru
Basa aaHHbIx Tepmuyeckne KoHcTaHThl Belects [OnekTpoHHbIn pecypc]. URL: http://www.chem.msu.ru/cgi-

bin/tkv.pl?show=welcome.html/welcome.html
BecnnaTtHbIn oHNanH NHCTpyMeHTapui no xumun. ChemDB Web Interface Index. [OnekTpoHHbii pecypc]. URL:

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

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

7.3 I'IepetleHb JFINLEH3UOHHOro n cBo60AHO pacnpocTpaHsaeMoro nporpamMmmHoro obecneyeHus

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

7.4 OnucaHne maTepmanbHO-TEXHMYECKOMN 6a3bl, HeO6X0AMMOM ANA OCYLIEeCTBNEeHUA obpa3oBaTenbLHOro
npouecca no gucumnsimHe

CneunanuanpoBaHHasa guU3nKo-xmmmudeckas nabopaTtopus, KoTopasi ocHalleHa: NabopaTopHbIMU CToMamMMu,
na6opaTopHOW NOCYAOW, aHANMUTUYECKUMU U TEXHUYECKUMU BECAMU, CYLUMMBHBLIM LIKAdgOM, BbITSKHBIMM LKadamu,
OVCTUNNATOPOM, BoAsiHON GaHell, pedpakToMeTpamu, MonspumeTpamu, KanopuMmeTpamu, KOHOYKTOMeTpamu,

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

NoTEeLMOMETPUYECKOTO TUTPOBAHMS, YCTAHOBKOWN AN KOHOYKTOMETPUYECKOrO TUTPOBAHNS, YCTAHOBKOW Anst

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

O[C ranbBaHU4YECKNX dNEMEHTOB.
B naGopatopuun nmeeTtcs Aocka, nepcoHarnbHble KOMNbIOTEPLI U MyNbTUMEAMWIAHbIA 3KpaH A5 BbINONHEHUS

MHTEPaKTUBHbIX pa60T M NpocMOTpa Bngeomartepuanos.

AyouTopusi OcHalueHune
JlekunoHHas MynbTumeaniiHoe obopyaoBaHue, cneunanmMsnpoBaHHas Meberb, Jocka
ayamTopusi

YyeGHas ayautopus

CneuvanuanpoBaHHas meGernb, Aocka

KomnbloTepHbIn Knacc

MynbTumMeguiiHoe o6opyaoBaHMe, KOMMNbIOTEPHAS TEXHUKA C BO3MOXKHOCTbLIO MOAKMIOYEHMS K
cetn «IHTepHeT» 1 obecrneyeHnem gOCTyna B 3/1EKTPOHHYIO MHCPOPMaLMOHHO-

obpasoBaTenbHyo cpeay
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