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1 BBEQEHWUE K PABOYEN NMPOrPAMME OUCLUMNIUHBI

1.1 Uenb aucuunnuubl: CdopmupoBate komneteHuum obyyawoweroca B obnactm 3HaHUM O
PU3NKO-XMMUYECKNX MPOLEeCCax, XMMUYECKNX 1 ha3oBbiX NpeBpaLLeHUaX, HE0OX0AMMbIX OS5 OpraHnu3aunn, KOHTPONS U
NPOM3BOACTBEHHO-TEXHOIOMMYECKON AeSATENBHOCTM NPY NPOU3BOACTBE KOMMO3WUTOB 1 OMomMaTepurarnos.

1.2 3agayun OUCUMUNNVHDI:

PackpbITb ponb pr3nyecKon XMMUMU B XMMUYECKON TEXHOSOMUN.

lMokasaTb TeopeTMYecKkMe N NpaKTUYecKkue BO3MOXHOCTU (PU3NYECKOM XMMUK ANs pa3paboTky NpOrpeccuBHbIX
TEXHONOMYECKNX NPOLLECCOB U YNpaBIieHNs.

1.3 TpeboBaHuA kK NpeaBapuTeNbHOW NOAFOTOBKE O0YyyYaroLerocs:

MpenBapuTenbHas NoAroToBKa npeanonaraeT co3gaHne OCHOBbI ANS hOPMUPOBAHUS KOMMNETEHLNI, yKadaHHbIX
B M. 2, NPY N3y4eHNM OUCLMNIINH:

dusnka

OOwwasn 1 HeopraHuyeckasi Xumusi
MartemaTtuka
AHanuTuyeckas xmmusa n GU3NKo-xMmMn4eckme MeToapl aHanuaa

2 KOMMETEHUMM OBYYAIOLLErOCA, ®OPMUPYEMbIE B PE3YJIbTATE OCBOEHUA OUCLUUMIINHDbI

OlMK-1: Cnoco6eH n3y4aTb, aHarIM3npoBaTb, UCNONb30BaTb MEXaHU3Mbl XMMUYECKUX peaKLUii, NPOUCXOAALLMX
B TEXHONOrMYECKMX npoLeccax u oKpyxarLwem Mupe, OCHOBbIBasiCb Ha 3HaHUAX O CTPOEHMU BellecTBa,
npupoae XMMU4YeCcKon CBA3U U CBONCTBAX pPasfnyYHbIX KNaccoB XUMUYECKUX INIEMEHTOB, COeANHEHUI, BellecTB
M MmaTepuanos

3HaTb: OCHOBHble 3aKOHbl M COOTHOWEHUS U3NYECKOW XUMUM (XMMUYECKON TEPMOAMHaAMUKU, SNEKTPOXUMUN,
XUMUYECKOW KUHETMKW, OCHOBbI (Da30BbIX pPaBHOBECUMA U MNEPexodoB), CMOCODbl WX MPUMEHEHWS ONA pelleHus
TeopeTUYecKUX 1 NpuknagHbIx 3agad, pofb puanyeckon XMmmnm Kak TeopetTnyeckoro dyHgameHTa COBPEMEHHON XMW 1
NpPOLIECCOB XMMMUYECKON TEXHOMOMUU

YMeTb: nNporHo3vpoBaTb BUAHWE PasfuyHbIX (PakTOpoB Ha XMMUYECKOoe paBHOBecue, Ha (ha3oBOe paBHOBeCUE, Ha
paBHOBeCMEe B pacTBOpax 3feKkTponNuToB, Ha noTeHuuan anektpogos uM 3OC ranbBaHWYeCKMX SMNEMEHTOB, Ha
HanpaBneHne N CKOPOCTb XMMUYECKUX peakuui; COCTaBNsATb KMHETMYEeCKMe ypaBHEeHWUs ANS KAHEeTUYeCKU MNpOoCTbiX
peakuuin, knaccuduumpoBaTtb 3MNeKTPoAbl U 3NEeKTpOXMMUYEcKMe Lenu, nonb3oBaTbCs CNpaBOYHOM nuTepaTypon no
PM3NYECKON XUMUN.

BnapeTtb: HaBblkaMy NPOBeAEHUS TUMOBbLIX PU3UKO-XMMUYECKNX UCCrea0BaHUA U HaBbIkaMX peLLEeHns TUNOBbLIX 3a4ad B
obnactn xummyeckom TepMoanuHamMukM, ¢a3oBbiX paBHOBECUM U (PasoBbIX MEepexofoB, SMNEKTPOXUMUU, XMMUYECKOMN
KWHETUKN.

OlK-2: Cnocob6eH ncnonb3oBaTb MaTeMaTuyeckue, cnsnyeckmne, PU3nNKo-xMMnYeckue, XumMmyeckue Metoabl
AnA peweHus 3agay npocbeccvaaanoﬁ AeATeNbHOCTU

3HaTb: 3aKOHbl (PM3NYECKON XMMMWM, 3aKOHOMEPHOCTW MPOTEKaHWS U PaBHOBECUSI OTAENbHbIX KIacCoB XMMUYECKMX
peakuMi M CBSA3b 3TUX 3aKOHOMEPHOCTEN C OCOBEHHOCTSIMU BHYTPEHHEro CTPOEHWUsi MOMeKyrn OTAenbHbIX rpymnn
XUMUYECKNX COEANHEHU.

YMeTb: UCMONb30BaTb 3aKOHbl (MU3NYECKOW XUMWUW, TepMOAMHAMUYECKUE CrpaBOYHble [aHHble W pesynbTaThl
HM3UKO-XMMNYECKOTO JKCNEPUMEHTa Ans onpedeneHus HanpaBneHUs XUMUYEeCKUX peakuuin, ANA  BblYUCNEeHUs
paBHOBECHOrO BbiXod4a MPOAYKTOB, OnpefeneHus TennoBbliXx adEKTOB peakuuin; onpeaeneHns KOHCTaHT CKopocTen
XMMUYECKNX peakumi pasfuyHbiX MOPSAKOB U 3HEPrMm akTuBauuyv U UCMONb3OBaTb MOMyYeHHble pesynbTaTtbl And
pelleHns 3agay npogeccroHanbHOM 4eATenbHOCTH. .

BnapeTb: HaBblkamy aHanu3a W pacyeTa TepMOAMHAMMYECKUX MapameTpoB (PU3INKO-XMMUYECKUX MNPOLEeCCOB,
METOAMKON 1 TEXHMKOM NTabopaTopHOro aKCnepuMeHTa.




3 PE3YIIbTATbI OBYYEHUA NO AUCLUMNIUHE

HavmeHoBaHWe 1 cogepxaHue pasgernos,
TeM U y4ebHbIX 3aHATUIA

CewmecTp
(kypc ans
3A0)

KoHTakTHas paboTa

Jlek. Mp.
(yachbt) | (4achbl)

J1ab.
(vachbl)

CP
(yachbt)

MHHoBaLL.

dopmebl
3aHATUN

dopma
TekyLero
KOHTpons

Paspgen 1. OcHoBbl XUMUYECKON
TEepMOANHAMUKN

Tema 1. Beegenue. CoagepxaHue 1 3agaqm
Kypca. TeopeTuyeckue MeToabl
dr3nyeckon XUMUN:
KBaHTOBO-XMMUYECKUNA,
TEPMOANHAMUNYECKUIA, KWHETUYECKUNA.
OcHOBHbIE NonoXeHnsa KBaHTOBO-
XNMUYECKOro MeToaa.
OKcnepnmMeHTanbHble MeEToAbl PM3NYECKON
XUMUWN. WHTepnpeTaums
3KCNepUMeEHTanbHbIX AaHHbiX. [Mpeamer
XMMudeckon TepmoamHamukn. OCHOBHbIE
NOHATUSA.

lMpakTuyeckoe  3aHsTME:  BbiNnonHeHue
YPaXXHEHUN.

mn

Tema 2. YpaBHeHus1 COCTOAHUSA
TEPMOONHaMMNYECKON CUCTEMBI.
OKCTEHCUBHbIE " WHTEHCUBHbIE
napameTpbl. Hynesoe Hayarno
TepmognHamukn. DyHKUMM npouecca wu
COCTOSIHUS. MepBoe Hayarno
TepmognHaMmmkn. Tennotel o6pasoBaHus
NpoCTbIX  BewecTB W COeQUHEHMUN.
CraHgapTHoe COCTOSIHME. Pacuet
TennoBbiXx  3(EKTOB B pasfMyHbIX
XMMUYECKMX npoueccax. TennoemKoCTb.
YpaBHeHune Kupxroda.

MpakTuyeckoe 3aHaTue: PelweHne 3agad n
BbIMOSTHEHWNE YNPaXKHEHWUNA.

JlabopaTtopHaa pabota: WHCTpykTax no
TexHVKe 6e30onacHoCTy.

"KanopumeTtpusi.

1) Onpegenenvne TennoTbl pacTBOPEHUS
conm.

2) Onpepgenexne TEennoThbl
HenTpanusauumn".

Tema 3. [lpoueccbl obGpatumble U
HeobpaTMMble, CaMOMPOM3BOJSIbHbIE U
BbIHY)XOEHHbIE. OHTPOMUA KakK (OYHKLMSA
COCTOSIHUSI TePMOAMHAMUYECKOA CUCTEMBI.
Il Hayano TepmoguHamukn.  Pacuet
M3MEHEHUs  3HTpPOMMM B PasnnYHbIX
npoueccax. |l Hayano TepmoanHaMUKW.
OcobeHHoCTH TEPMOANHAMMNYECKNX
cucTem, copepaLimnx
BbICOKOMOIEKYnspHble coeanHeHnsa (BMC)

MpakTudeckoe 3aHaTue: PelweHne 3agad n
BbIMOSTHEHNE YNPaXKHEHWUIA.

JlabopaTtopHoe 3aHATne: «Pacuér
CTaHOAPTHbIX TepMoaMHaMMYECKNX
napameTpoB XMUMWYECKOW peakuun npu
3a[jaHHOM TemnepaType»




Paspgen 2. MeToabl paBHOBECHOM
TepMoagnHaMuKkn. XMMmnyeckoe paBHoBecue

Tema 4. MakcumanbHaa pabota w
XMMUYeCKoe cpoAcTBO. TepmoauHamuveckme
noteHumansl. KpuTepun HanpaBneHHOCTU
XMMUYECKOrOo npotecca " mepa
paboToCcnocoBHOCTN  TEPMOAMHAMMYECKON
cucTeMbl. XapakTepuctnieckme yHKUUM u
ux cBoucTBa. YpaeHeHnuss [wnbbca -
lenbmronsbua, [M6bca — [iorema, BbiBOA
dyHOaMeHTanbHbIX ypaBHeHun mbbea.

MpakTnyeckoe 3aHATUE: PeweHne 3agad u
BbINOMHEHNE YNPaXXHEHUNA.

Tema 5. N3ameHeHne noTteHuuanos [Mb6ca un
lenbmronbUa B pasfMyYHbIX NpoLeccax.
Xummdeckmn noteHuman. OO6wee ycrnosue
paBHOBECUSI CUCTEMbI, 3aKOH AEeNCTBYHOLNX
Macc. OnemMeHTbl CTaTUCTUYECKON
TepMoaNHaMUKN. BbiBoa ypaBHEeHMS
BonbumaHa — NnaHka n pacyeT XMMUYEeCcKoro
noteHumana C  MOMOLLbI  MOJIOXKEHUN
CTaTUCTNYECKON TePMOANHAMMUKMN.

MpakTnyeckoe 3aHATUE: PeweHne 3agad u
BbINOMHEHNE YNPaXXHEHUN.

nn

Tema 6. KoHCTaHTbI paBHOBECHSI.
®yruTMBHOCTU n AKTUBHOCTW.
TepMoaMHammnyeckas KOHCTaHTa paBHOBECUS
" nornoxeHue paBHoOBeCUS

TEPMOONHAMUYECKON CUCTEMBI. YpPaBHEHUS
N30TEPMbl XMMWYECKOW peakumm u BaHT
Modbdpa. CywHocte npasun Jle LWatense.
KOHCTaHTbl  ra3oBbiX W FETEPOreHHbIX
paBHoBecun. MeTogbl pacyeTa KOHCTaHT
paBHoBecun. OCoBEHHOCTM TEPMOAMHAMUKM
peakumin nonmMmepusaumu.

MpakTnyeckoe 3aHATUE: PeweHve 3agad u
BbINOMHEHNE YNPaXXHEHUN.

MHTepakTMBHass nabopatopHass  paborTa:
"NccnegoBaHne XMMMYECKOro paBHOBECUS B
rasoBoin cucteme, cogepxatienn N204 n NO2

KoHTponbHas pabota no pasgenam: "OCHOBbI
XMMudeckon tepmognHammkn” n " MeTtoabl
PaBHOBECHOW TEPMOAMHAMUKN. XMMUYECKOE
paBHoBecue".




Pasgen 3. ®asoBblie paBHOBECUS U CBOMCTBA
pPacTBOPOB (HESMNEKTPONUTOB)

Tema 7. lNMpumepbl reTeporeHHbIX CUCTEM U
npoueccoB B  Hux. [loHatna  daswbl,
NOBEPXHOCTM pasfena, He3aBMCMMOro Y1cna
KOMMOHEHTOB. YCroBuMs  paBHOBECMS B
reTeporeHHbIX TEPMOANHAMMNYECKMX
cuctemax. Teopema [iorema n npasuno ¢as
mbbca. AHanmna pguarpamm  COCTOSIHUS
OOHOKOMMOHEHTHbIX  cUCTeM.  YpaBHeHue
Knayaunyca — Knanenpona.

MHTepakTMBHas  nabopatopHasa  pabora:
"NayyeHne paBHOBECUS XMOKOCTb - Map B
OHOKOMMOHEHTHOW cucteme".

MpakTuyeckoe 3aHATME: PelwleHne 3agad u
BbIMOSTHEHNE YNPaXKHEHWUNA.

Tema 8. O6LLasa xapakTepucTuka pacTBOPOB.
Buabl pacTtBopoB. XuMUYECKUA MNOTeHuuan
KOMMOHEHTa B maeanbHOM pacTBope. 3akoH
Payna u aHanuM3 OTKIOHEHUW OT Hero.
Abcopbunsa. PacTBopbl ra3oB B XMAKOCTSIX.
3akoH [eHpu. BrnusHve paBneHuss u
TemnepaTypbl Ha pacTBOPMMOCTb ra3oB B
XMOKOCTSIX M pacTBopax. HachbllweHHble
pacTBopbl.

JlabopaTopHas pabota. KpuomeTpus.

MpakTuyeckoe 3aHATME: PelwleHne 3agad u
BbINOSTHEHNE YpaBHEHUN.

Tema 9. ConbBartauyus, romo- "
retepoaccoumauus B pacTBopax.
Xumunyecknn noTeHumnan npegensHo

pa3baBneHHbIX W pearbHbIX PacTBOPOB.
KonnuratnBHble CBOMCTBA pPacTBOPOB U WX
KONMYecTBEHHOEe onucaHue. BbluncneHue
aKTUBHOCTEN pacTBOPUTENS U PACTBOPEHHOMO
coeiMHeHus! no 3KCMEepPUMEHTarnbHbIM
3Ha4YEeHNsIM CHWXEHWS [aBMneHusi Mapos,
OCMOTMYECKOrO  AaBIEHUS,  MOHWXKEHUS
TemnepaTtypbl 3aMep3aHWsi U MOBbILLEHUS
TemnepaTypbl KUMNEHNs1 PacTBOPOB.

MpakTuyeckoe 3aHATME: PelwleHne 3agad u
BbIMOJTHEHNE YNPaKHEHWUN.

AC




Pasgen 4. TepmoaMHamuka reTeporeHHbIX
cuctem. Metoabl pasgeneHns cMmecen

Tema 10. BuHapHble  pacTtBOpbl  C
HeorpaHuyYeHHoN pacTBOPMMOCTbIO
KOMMOHEHTOB. MeToabl (PM3NKO-XMMUYECKOTO
aHanusa. [Ouarpammbl  COCTaB-CBOWCTBO.
3akoHbl KoHoBanosa. [lpoctas neperoHka.
Mpasuna Bpesckoro. MpuHLUMN
pektudukaumm. BuHapHble  cUCTeMbl C
OrPaHNYEeHHON B3auMMHOW pPacTBOPUMOCTLIO
komnoHeHToB, BKTP n HKTP. OcobeHHocTH
cuctem ¢ BMC, cnmHoganu. lMeperoHka c
BOOSHBIM MapoM, C reTepoas3eoTpornom un 6es
rerepoaseoTpona.

MpakTuyeckoe 3aHATME: PelwleHne 3agad u
BbIMOSTHEHNE YNPaXKHEHWUNA.

JlabopaTopHas pabora: «dasoBoe
paBHOBecue >xuakocTb-nap. Onpenenexune
COCTaBa >XWUAKon 1 napoeon ¢as".
2.WHTepaktuBHas nabopartopHaa paborta:
"MNeperoHka neTy4mx cmecen".
3.HTepakTuBHas nabopatopHaa paborta:
"AHanu3 guarpaMMm  KuUneHust  BUHapHbIX
cuctem".

BbinonHsetca opgHa pabota no Bbibopy
npenogaearens.

J1,,Ko

Tema 11. PaBHOBecust «kpuctannbl —
XUOKOCTb» B OUHapHbIX cuctemax.
TepMmudeckuin aHanns, KpuBbIE OXNaXaeHus,
Onarpammbl  nnaeBkocTu.  Cuctembl €
HeorpaHuyYeHHoN n orpaHn4YeHHoN
pacTBOPMMOCTbIO B KpucTannuyeckom
COCTOSIHMM, C O0Opa3oBaHMEM XMMMUYECKMX
COeIMHEHUN, MNaBALWUXCHA KOHTPYIHTHO U
WHKOHTPY3HTHO, C NPOCTON  9BTEKTUKOW.
MpuHUMNBI OXNaXaeHUst U pasMopaXmnBaHus.
OcobeHHocTn cuctem BMC —pacTtBopuTens,
BMMSHWE TemnepaTypbl W  MOMNEKyNsApHON
Maccbl MonuMMepa Ha  pPacTBOPUMOCTb.
BbiCcOkoanacTMyHOEe COCTOsHME nonumepa,
nnactTudmkaums.

MpakTuyeckoe 3aHATME: PelwleHne 3agad u
BbIMOSTHEHWNE YNPaXKHEHWUIA.




Tema 12. PaBHOBecUS B TPEXKOMMOHEHTHbIX
cuctemax. TpeyronbHMKM 'Mbbca n
PoseHbyma, cuctembl C  OrpaHUYEHHOM
B3aMMHOW pacTBOpUMOCTbI0. KoadhdmumneHTt
pacnpegeneHnst pacTBOPEHHOrO COeAUHEHMS
Mexay ABYMSI KOHAEHCUPOBAHHLIMU dhasamu.
OKcTpakums. 3aBucnmocTb du3unko-
MEXaHWYECKMX CBOWCTB CUCTEM MNOMMep —
nonMmMmep-pacTeopuTens OT cocTaBa MU
CTPOEHUs BMC. MpnHUMNbI
Xpomatorpadmyeckoro  pasgeneHnst  Ha
npumepe TCX © MeMOpaHHbIX METOLOB
pasgeneHust Ha npuMepe UCMoSb30BaHMS
obpaTtHoro ocmoca. ObLas xapakTepucTumka
METOLOB pa3feneHus.

MpakTnyeckoe 3aHATUE: PeweHne 3agad u
BbINOMHEHNE YNPaXXHEHUNA.

Konnokeuym no pasgenam "®asoBble
paBHOBECUS M CBOWCTBA  pPacTBOPOB
(HeanekTponMToB) " TepmoguHamumka
reTeporeHHbIX cuctem. Metoabl pasgeneHus
cmecen".

Wtoro B cemecTtpe (Ha kypce anst 3A0)

12

KoHcynbTaumm n npomMexyToyHas atTectaumns
(Ok3ameH)

17

34

17

85

2,5

245

Paspen 5. OcCHOBbl XMMWYECKON KUHETUKU.
Teopusi akTMBMPOBAHHOMO KOMMeKca

Tema 13. lMoHATME O ABWXYyWEn cune u
CKOpPOCTU HepaBHOBECHbIX npoLEeccoB.
deHomeHonornyeckas (doopmanbHasi)
KnHeTuka. KuHeTuyeckMe un3MepeHus u
00paboTka KMHETUYECKMX KpUBbIX. 3agaun
dopmanbHOW U MONEKYNSPHON  KMHETUK.
TepMUHONOINSA XMMUYECKON KUHETUKWU. Tunbl
peakuun (obpatMmMble n HeobpaTMMble, FOMO-
N reTeporeHHble, roMo- U reTepoNIMTUYECKNE,
romo- n retepocasHsie). MonekynsapHoOCTb U
nopsiaoK peakuuu. KnHeTuuyeckas
WHTEpNpeTauus 3akoHa AENCTBYOLLMX Macc.
TepmoguHamuyeckmi " KNHETUYECKUI
KOHTPO~b.

MpakTudeckoe 3aHATMe: PelueHve 3agjad u
BbIMOJTHEHNE YNPaKHEHWUN.




Tema 14. OO6GwWHOCTb M  pasnuuue
TEPMOONHAMUYECKOTO UM KUHETUYECKOro
onucaHus XMMUYECKMX peakuun.
3aBNCUMOCTb  CKOPOCTU  peakuunm  oT
TemnepaTypbl. YpaBHeHNe AppeHunyca 1 ero
00OCHOBaHME C  MOMOLWbBK  ypaBHEHUSA
n3obapbl BaHT MNodhdha. SHeprus akTneaumm un
NpeasKCnoHeHUManbHbIN MHOXMWTENb.
Teopus akTUBHBIX CTONIKHOBEHWIA, MOHATME O
cevyeHuM peakuunm (npouecca). Teopus
aKTMBMPOBAHHOrO KOMMMeKkca JNpuHra wu
MonsHn. OcHoBHble nonoxeHusi. BbiBog
BblpaXEeHNA  ONA  KOHCTaHTbl  CKOPOCTU
peakumm B o0OWeM Buae. IHTanNbnMs wu
SHTPONUS aKTMBaLMK.

MpakTuyeckoe 3aHATME: PelleHne 3agay wu
BbIMOSTHEHNE YNPaKHEHUN.

Tema 15. MpuHUMN NMHEMHOCTM CBOOOAHbBIX
3HEeprum Kak cnepcTteue Teopun
aKTMBMPOBaHHOIO Komnnekca.
Wcnonb3oBaHne 3TOro  mpuHUMna  Ans:
OObACHEHMS  BNUAHUA  pacTBopuUTENs M
coneBbiX 3(EEKTOB Ha  KUHETUKY WU
TepMoanHaMmKy NpoLLecCoB B pacTBopax; Ans
YCTaHOBMEHNS CBA3N MexXay CTPOEHUEM W
peaKLUMOHHOW CMOCOBHOCTBIO COeAMHEHUI Ha
npumepe ypaeHeHun [ammetra un TadTa;
006 BbACHEHMS ANEKTPOUITbHBIX n
HYKNEOMUIbHbIX ~ MEXaHU3MOB  peakuun;
crepmyecknx  adpdpektoB.  MexaHusmbl U
KMHETUKA peakumh C y4acTMEM MOHOB.
Mmoponua.

rA

Paspgen 6. KnHeTu4yeckne mMeToabl
nccneaoBaHnst XMMMYeCKNX NpoLEeccoB

Tema 16. [lpamas wn ob6paTHas 3agadva
KMHETMYECKMX  uccrnenoBaHuii.  [pumepsl
peweHnn. [pusHakn nNpoCcTbIX WM CROXHbIX
peakumi. [lpumepbl MEXaHW3MOB LIEMHbIX,
COMPSPKEHHBIX, OTOXMMUYECKMUX peaKkuun.
MeTtogbl  onpegeneHuss  NUMUTUPYHOLLEN
cragnn. [poueccbl anddysnm B rasax u
KOHAEHCMPOBaHHbIX cpedax. 3akoHbl Puka,
cTaTucTnyeckas M TepMoauHammuyeckas

WHTepnpeTauus. BbicTpble peakuun.
KnHetuka 7] MeXaHn3M peakumii
nonvMMmepusaumm

MpakTtnyeckoe 3aHATUE: PeweHne 3agadvy u
BbINOMHEHNE YNPaXXHEHUN.

JlabopaTopHoe  3aHsaTMe:  OnpepnenexHve
KOHCTaHTbI CKOPOCTHU peakuum no
aKCnepuMeHTarnbHbIM AaHHbIM.

PrP,N




Tema 17. MeTogbl onpefeneHns NopsiakoB B
NPOCTbIX n CINOXHbIX peakumsiX.
OundpdepeHumanbHble 7 MHTEerparnbeHble
MEeToObl OMNpedeneHns SHeprun akTueauuu.
OnpegeneHne  NUMUTUPYIOLLEN  cTaguu
reTeporeHHoro npouecca Mo  BeNUYnHe
3HEeprum akTMBauun. BolumcneHne sHTponumn n
3HTanbLNUK aKTuBaLUumm. B3anmocBssb
3HAYEeHU STUX BENMUYUH C BEPOSITHBIM
MEXaHM3MOM  peakuunm Ha  npuMmepax.
MukpoBonHoBas akTtuBauusi. OnTummusaums
XUMUYECKMX MPOLIECCOB.

JlabopaTopHass pabota: "MccnemoBaHue

KUHETUKU peakuum KaTanuTU4yeckoro
pasnoXeHnsa nepokcuaa sogopoaa”.
JlabopaTtopHass  pabGorta: "OnpegeneHue

KOHCTaHTbl CKOPOCTU MHBEPCUN Caxapo3bl.

MpakTuyeckoe 3aHATME: PelwleHne 3agad u
BbIMOSTHEHWNE YNPaXKHEHWUIA.

Paspen 7. Katanusa

Tema 18. OnpegeneHve U1 CBONCTBA
KaTanusaTopoB. BnusiHme katanusatopoB Ha
KUHETUKY W TEepMOAMHAMUKY XUMUYECKNX
npoueccoB. MexaHnam katanusa B pamkax
Teopumn aKTMBMPOBaHHOIO KOMMnekca.
CeneKkTMBHbIN N HECEeneKTUBHbIA KaTanus.

MHrmbuposaHue " MHULMNPOBaHWE
KaTannTu4ecknx peakumin. Bnabl roMoreHHoro
KaTtanuaa. KncnoTHo-OCHOBHbIN

(cneumdmyecknin 1 obLLMIA) KaTanms.

MpakTnyeckoe 3aHATUE: PelweHne 3agad u
BbINOMHEHNE YNPaXXHEHUNA.

Tema 19. ®depmeHTaTUBHLIMN  KaTanus,
obnactn NPUMEHEHUSA. eTeporeHHbIN
Katanus. BnusHne katanusatopa Ha SHepruto
aKTMBaLuu NMUTUPYIOLLIEN cTtagum
reTeporeHHoro npouecca. dakTopsbl,
BMMAIOWIME HA  KUHETUKY  agcopbumm.
N3oTepma Jlenrmiopa. CkopocTb
reTePOreHHOM  KaTanuMTUYEeCKOW  peakumm.
MexdasHbii kaTanua.

KoHTponbHas pabota no pasgeny
"KnHetnyeckne  meTopbl nccneaoBaHns
XMMUYECKNX NpOoLIeccoB”.

Paspen 8. PacTtBopbl anektponutoB. Teopus
3NEeKTPONMTUYECKON AMccoumnaumm

Tema 20. AHOManMM KonnUraTUBHbIX CBOWCTB
B pacTBoOpax aMeKTponmMToB. M30TOHUYECKUI
kKoapchuumeHt. Teopmss  AppeHuyca u
nocrnegywowasa aunckyccmsi.  OBocHoBaHue
3MNEKTPOSIMTUYECKON  AUCCOLMaUMK: LMK
BbopHa — Xabepa, npoBOAMMOCTb U
COMbBaTOXPOMHbIA  3bdhekT B pacTBopax
3MEKTPONNTOB. CunbHble  © cnabble
3MEKTPONMUTHI. 3akoH pasbaBneHusi
OcTtBanbga, cTeneHb guccoumauuu.

MpakTnyeckoe 3aHATUE: PeweHne 3agad u
BbINOMHEHNE YNPaXXHEHUN.
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Tema 21. Pac4yeTbl TepmoanMHaAMUYECKUX
napamMeTpoB B pacTBOpax 3neKTPONMTOB.
Tennotel obpas3oBaHMss M conbBaTauuu
(rmgpataumm) MOHOB. XMMUYECKUIA NOTEeHLUMan
noHa. OCHOBHbIE NOMOXEHUSA, NPUONKEHUS 1
cnegcteust Teopumn [ebas — Xiokkens ans
pacTBopoOB CUMbHbIX 3NEeKTPONnTOB,
COOTBETCTBME IKCMEPUMEHTY. AKTUBHOCTb U
KO3(h(PULIMEHT aKTUBHOCTM  SNEKTPOSIUTOB.
ConbBatauusi, romo- u retepoaccoumaums
WOHOB B pacTBOpax 3feKTPonmTOoB.

MpakTuyeckoe 3aHaTUe: PelweHne 3agayvy u
BbIMOSTHEHWNE YNPaXKHEHWUNA.

JlabopaTopHoe 3aHaTue: PacuyeTbl cpeaHero
WOHHOro koadpcuumeHTa no teopun [ebas -
XIoKKensi. MpaHuubl NPUMEHNMOCTHU
npegensHoro 3akoHa [ebas.

Pasgen 9. KoHCTaHTbl aMccoumaum KACHOT B
pacTeopax

10

Tema 22. lMNMoaxodbl K SKCNepuMeHTanbHOMYy
onpegeneHnto KOHCTaHT anccoumaummn (pKa) B
pactBopax. OnpegeneHve 3HadeHu pKa
KACINOT M OCHOBaHUI B BOAHbLIX pacTBOpax.

XapakTepuctukm " 0COBeHHOCTHU
OpraHN4ecKunx pacTBOpUTENEN.
KoHaoykTOmMeTpus ©“  noTeHUMoMeTpusi B
HEBOAHbIX cpepax. OcobeHHoCcTH
CNeKTPOhOTOMETPMYECKOTO ONpeaeneHnst B
OpraHN4ecKknx pacTBOPUTENSIX.

CrangapTusaums wkan KucnotHoctn (paH+) B
HEBOZAHbIX cpeax.

MpakTnyeckoe 3aHATME: PelieHne 3agad u
BbINOMHEHNE YNPaXXHEHUN.

JlabopaTopHas pabota:
1."KoHaykTomeTpuyeckoe TUTpoBaHue.
2."OnpepneneHne KOHCTaHTbI Auccounaumnm
cnaboro anektponura".

Tema 23. KNCnoTHbIE M OCHOBHbIE CBOMCTBA
coefmHeHun, amMonnThbl. TayTtomepus,
LUBUTTEP-NOHbI. Kpnctannuyeckoe coctosiHue
3MEeKTpoNMTOoB B BMAE COMNen UM Co-
KpUCTanmos. MHorocTyneH4aTtble
npoTonMTU4ecKne pasHoeecus. [inccoumaums
KMCNOT U OCHOBaHWW B BOAHO- OpraHU4ecKmnx
cmecsax. [lpoTtonntuyeckme paBHOBECUS B
OpraHM30BaHHbLIX pacTBOpaXx.

MpakTuyeckoe 3aHaTUE: PelweHne 3agayvy u
BbIMOSTHEHNE YNPaXKHEHWUNA.
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Paspgen 10. TepmoguHamunyeckasi Teopus
c)ile;

Tema 24. lpupoga Toka B nposogHukax |l

poaa. OneKkTpoxMMmuyeckas AYenka,
anekTponua. 3akoHbl U NocTosiHHasa ®apapes.
HapylwieHne obpatumocTy, penokc

-npoueccbl Ha anekTpogax. O6o3HavyeHus1 B
3ANEKTPOXMMMYECKnx cxemax. Karog v aHop.
OnemeHT [aHuena - HAkobu. Paborta
3NEKTPOXMMUYECKOTO npovecca.
OneKTPOXMMNYECKNIA  3KBUBANEHT SHEPruu
mbbca obwen pemokc peakuMm Ha
3NeKkTpoaax anemeHTa.

MpakTuyeckoe 3aHATME: PelweHne 3agay u
BbIMOSTHEHWNE YNPaXKHEHWUIA.

Tema 25. Mpasuna 3anucu
anekTpoxumunyeckmx cxem (IlUPAC 1953 r.).
BogopoagHbii anektpon. Psg cTtaHOapTHbIX
Hanps>KeHUn anekTpogoB. TepmognHamuka
ANEKTPOXMMUYECKNX  CUCTEM.  YpaBHEHMS
HepHcta (2 BapuanTta). 3aBucumoctb SC ot
TemnepaTtypbl.  BbluucrieHMe  KOHCTaHThbI
paBHOBECUS W OnNpederneHne W3MeHeHust
QHTanbMNMM, SHTPOMWUW, BHYTPEHHEN 3SHEprumn
ANEKTPOAHbIX PEaKLMN INEKTPOXMMUNYECKOrOo
aneMmeHTa.

MpakTuyeckoe 3aHATME: PelweHne 3agay wu
BbIMOSTHEHWNE YNPaXKHEHWUNA.

Tema 26. Knaccudmkaums 3neKkTpodoB Kak
cnegcreve ypaBHeHui HepHeta. Onektpoabi |
poaa (meTannunyeckme n rasosble).
CBUWHUOBbBIA  aKKyMYNAaTOp  Kak  npumep

xMMmmyeckon uenu. Onektpoabl |l popa
(amanbramHbin, XriopcepebpsiHbIN,
KarnoMmenbHbIN, XVHTUOPOHHEIR).
KoHLUeHTpaLUnOHHbIe uenu. OnemeHT
BecToHa. HepaBHoBecHbIE

anekTpoxumMmuyeckue npoueccol. NoTeHuman
nepeHanpskeHusi.  YpaBHeHue  Tadpens.
MpuHUMN  3NEKTPOXUMUYECKON  OYUCTKU
pacTBOpOB.

MpakTtnyeckoe 3aHATUE: PeweHne 3agadvy u
BbINOMHEHNE YNPaXXHEHUN.

JlabopaTopHas pabota: "OnpeneneHne 34C
ranbBaHNYEeCKUX SNEMEHTOB.




Tema 27. CTeKknsAHHbIN anekTpoa,
navepenne pH. lWkana pH B BOOE WU
BOAHO-OpraHnyecknx cmecax. MNpakrmnyeckoe
NCnornb3oBaHne NOTEHLMOMETPUYECKNX
N3MEPEHUN: onpeferneHne npou3BeaeHnst
PacTBOPMMOCTU COSEN; KOHCTaHT rmaponunaa,
auccoumaumm 1M paBHOBECUN  PELOKC
peakumn;  KO3ULUMEHTOB  aKTUBHOCTU
NOHOB

MpakTudeckoe 3aHATME: PelueHne 3agad u
BbIMOSTHEHWNE YNPaXKHEHWUNA.

JlabopaTopHas paboTta
lMoTeHumnomeTpuyeckoe TUTpoBaHne"
JlabopaTtopHass pabota "Onpemenexve pH
OydepHbIX BOAHbLIX pacTBOpPOB".
KoHTponbHas pabota no pasgenam: "
PacTBopbl 3MEeKTPOosiMTOoB. Teopun
3MNEKTPONMTUYECKON aviccoumauun.
KoHcTaHTbl  guccoumauum  KACNOT B
pacTBopax. TepmoguHaMuyeckass Teopus
o4c".

Wtoro B cemecTpe (Ha kypce ansa 3A0)

10

HU

KoHcynbTaumm 1 npomexyTodHas
atTectauus (Ok3ameH, Kypcosasi pabota)

17

17 17

102

25

245

Bcero koHTakTHas pa6oTta n CP no
AVCUUNNUHe

124

236

4 KYPCOBOE NPOEKTUPOBAHUE

4.1 Llenu n 3apgaum KypcoBou paboTbl (npoekTa): ChopmmnpoBaTb KOMNETEHUMM oby4atoLlerocs B obnactu
hM3nKO-MaTemMaTMYECKNX 3HaHUN O HU3UKO-XMMNYECKMX NPOoLIeccax, XMMUYeCcKnX 1 hasoBbiX NpeBpaLLeHnsX,
HeobXoAMMbIX AN OpraHn3auun, KOHTPOMS Y NPOM3BOACTBEHHO-TEXHONOMMYECKOW AeATeNbHOCTU NPOM3BOACTB
XMMWYECKOWN TEXHONOMN; CPOPMMPOBATL YMEHUS CaMOCTOATENBHOIO peLLeHNs NOCTaBNEHHOW TEXHONOMYeckomn
3ajayu, a TaKke YyMeH1s U HaBblkn 0hOPMIIEHMS CBOETO PELLEeHNs B MateMaTmnyeckon oopme, B Buae rpacdunyeckon

3aBUCUMMOCTU U NOSICHNTENBHOW 3anUCKK.

4.2 TemaTtuka KypcoBoM paboThl (npoekTa): * [eTeporeHHbIV katanus (paBHoOBeCKE, KMHETUKA)
» Aacopbumsa n pasneneHue gecopbata MeTogoM pekTudurkaumm
+ Abcopbumsa 1 pasgeneHne pactBopa MeToA0M peKkTudukauum
» Abcopbumsa 1 pasgeneHne, KOHLLEHTPMPOBaHME pacTBopa MeETO40M 06paTHOro ocmMoca

» PasgeneHne pacTBOpPOB 3MEKTPONUTOB (BbIMOPaXXUBaHWE pacTBOPUTENS, BbiMapuBaHue, KpucTannusaums

4.3 TpeboBaHUA K BbINOJIHEHUIO U NPeACTaBNeHUIO pe3ybTaToB KypcoBOM paboThl (MpoeKkTa):
MCNONb30OBaHMEM pacyeTHOro Metoda C obs3aTenbHbIM

PaGoTta BbIMONHsAETCS WHAMBMAYaANbHO C

TEOpPEeTUYECKNM 0OOCHOBAHNEM.

PesynbTaTbhl NpeactaBnsAloTCs B BUAE MOSICHATENBHOM 3anucku, o6bemom 25-30 nNMCTOB nMeyvaTHOro TeKCTa,

coaeplallero cnegywume obsA3aTenbHble areMeHTbI:

BBegeHue
*Pacuetbl npoueccos

-TeopequeCKoe obocHoBaHue npoueccos

*['padmnyeckne 3aBnucumMocTu

*AnnapaTtypHoe odopMreHue npouecca (Cxema, PUCyHKM C onucaHnem)

*3aknioyeHne

5. ®OH[, OLLEHO4YHbIX CPEACTB AN NPOBEQEHUA NPOMEXYTOYHOW ATTECTALIMMU
5.1 OnucaHune nokasartenein, KoMTepUeB U CUCTEMbI OLLEHUBAHUA pPe3ynbLTaToB 06yyeHus

5.1.1 NokasaTtenn oueHUBaHuA

Kon HanmeHoBaHue oLEeHOYHOro
lMokasaTenu oueHMBaHWS pe3ynbTaTtoB oby4yeHus
KOMMNeTeHunn cpeacTtea
[aeT onpegeneHne OCHOBHbIX MOHATMIA W 3aKOHOB XMMWUYECKOW
. Bonpocsbl ans YCTHOIO
OrnK-1 TEPMOANHAMMUKN;
cobecenoBaHus
nanaraet MeToabl TEpMOANHAMNYECKOTO ONUCaHUS XUMUYECKNX U




(ha30BbIX PaBHOBECWIA B MHOTOKOMMOHEHTHbIX CUCTEMAX;
XapaKkTepusyeT pacTBOpbl 3MEKTPONIUTOB U 3MEKTPOXMMUYECKUE
CUCTEMbI C NO3ULLUN TEPMOAMHAMUKY;

MOSICHAIET NMPUHLUMWIMbI U YpaBHEHUSI POPMaribHOW KUHETUKA U KUHETUKU
CMOXHbIX LEMHbIX, FeTePOreHHbIX U (POTOXMMUYECKUX peakumin c
MOMOLLbIO YpaBHEHUI;

packpbiBaeT OCHOBHbI€ MOHATUA TEOPUN TOMOIreHHOoro, reteporeHHoro n Tunoskle

¢depMeHTaTMBHOIO KaTanunaa.

npakTuko-

OpUEeHTUpoBaHHbIE 3a4aHNA

I'IporHoampyeT, oueHmBaeT M aHanm3npyet napamMmeTpbl COCTOAHUA KprOBaﬂ pa60Ta

cuctembl. [poBognT BbIOOP MeToga pacyeTa W BblMUCHSET
KWHeTMYecKMe napameTpbl NMPOLEecCoB;
opueHTMpyeTca B dopmynax, BblOupaer Heobxogumble  ©

paccyMTbIBAET NapameTpbl CUCTEMbI;
aHanuMaupyeT pesyrnbTaTbl pacyeToB M AenaeT BblBOL O COCTOSIHUU
CUCTEMBI 1 BO3MOXHbBIX MU3MEHEHUSAX B HEW.

OrnK-2

OBbsICHSIET 3aKOHbI MPOTEKaHWUST XMMUYECKUX pPeakLuii BO BPEMEHMU U
3aKOHbl  XMMWYECKOrO paBHOBECUs, OOOCHOBLIBAET 3aBUCUMOCTb

_ ~ Bonpockl ans YCTHOro
CBOWCTB BeLeCTB OT BHELWHUX YCIOBUA NPOBEAEHUA peakunu. cOBecenoBanus
OueHuBaeT BnUSHWME  YCrOBMW  Mpouecca Ha  xapakTtep
MEXMONEeKynspHOro B3anMoaencTBus.
Tunosble npakTuko-

AHanuanpyet CTpoeHne coegnHeHun, CMecen U MX CBONCTB, NCMOMb3yA
COBpPEMEHHbIE MaTemaTuyeckme, pusndeckne, xummyeckme n u3nko-
XMMUYyeckne MeTodbl. BbinonHaeTr aHanu3 XMMUYEeCKUX COEeAUMHEHWN,

OpUEeHTUpOBaHHbIE 3a4aHNA

KypcoBasi pabota

COonocCTaBlideT pe3ynbTaTthl U AenaeT BblBOAbl.

5.1.2 Cuctema v KpuTepum oLeHMBaHUA

Kputepuu oueHnBaH1s COPMUPOBAHHOCTM KOMMETEHLUIA

LLikana ouennBaHus
YcTHoe cobecenoBaHne

MNMucbmeHHas pabota

MNonHbIn ncyepnbiBalo WU OTBET,
nokasblBalLlWMA MOHMMaHWe npegMmera.
OpuneHTMpyeTCcsi B OCHOBHbIX TEepMWHaXx,
3HaKOM C OOMOMHUTENbHOW NUTEepaTypou,
npaBuibHO OTBEYAET Ha OOMNOMHUTENbHbIE
BOMpPOCHI.

CtyoeHt nokasbiBaeT npaBuIibHOE
noHMMaHue Yycrnosus 3agayu, Bnageet
HaBblkaMW aHanuM3a Yycrnosusi, BblIOOpOM
HYXHbIX 3aKOHOB W copmyn pans ee
peLueHus.

Ymeet npaBubHO OOBACHUTb
TEOPETUYECKME OCHOBblI aHaNUTUYECKNX
METOAOB W MpaBuNbHO BblbpaTb MeToq

5 (oTnun4HO)

O6y4yatowmiica Bnageetr npodeccmoHansHom
TEPMUHONOIMEN, MOKa3blBaeT BblCOKUIN YPOBEHb
NPUMEHEeHNs 3HaHWN, YMEHWA U HaBblKOB B
cBoen pabore, paet obocHoBaHue
npeanaraembix peLueHnn; ucnonb3yet
OCHOBHYIO W 3HaKoM C [JOMNOfHUTENbHOMN
pekomMeHOOBaHHOM  nuTepaTypon, pabota
BbINONHeHa O6€e3yKOPU3HEHHO B OTHOLLEHMU
obbema, odopmneHns u nNpeacTaBneHus,
CAaHa B YCTaHOBMEHHbIn cpok. Ha sawuTte
npeacrtaeBneH  Aoknag,  COMpPOBOXAaeMbli
npeseHTaumen, KoTopble B MONHOM obbeme
OTpaxaloT BbIMOMHEHHbIE 3afaHus, Ha Bce
BOMPOCHI AaHbl UCYEPMbIBAOLLME OTBETHI

aHanmusa.
CTaHpapTHbIN oTBET, NNLWEHHbIN
WHONBMAYaNbHOCTW. Oonyckaet

He3HauyuTernbHble
oTBeTe Ha BOMPOCHI.
CtygeHt nokasblBaeT JoCTaTo4YHoe
MoHVMaHWe YCroBUS 3ajayn, Brageet
HaBblkamMy aHanu3a YCNoBWs, MyTaeTcs B
BblGOpEe HYXHbIX 3aKOHOB U hopMyI Ans ee
peLLeHus.

Ymeet npaeunbHO 06bACHUTL
TEOPETUYECKME OCHOBbI aHanMTUYECcKMX
METOOOB M MpaBWSIbHO BbIOpaTb MeToA

norpeLHocTH npu

4 (xopoLuo)

aHanmusa.
HenonHbin OTBET, nmeroT MecTo
HeGonblwmne  npobGensbl B 3HaHuAX.

[JonyckaeT norpewwHocT npu OTBETE Ha
BOMPOCHI.

Obyuvatowmiica BnageeT npodeccnoHanbHoON
TepMuHonornen, nokasbiBaet  Tpebyembln
YPOBEHb MNPUMEHEHUS 3HaHUW, YMEHWA U
HaBblkOB B cBoeli paboTe npu HEKOTOPbIX
MOrpeLIHOCTAX NpopaboTKv 3afaHuii KypcOBOR
pabotbl. PaboTta BbiMonHeHa B MOMHOM
obbeme, HO MMeloTCs oWNBKN B 0hopmneHnn n
npeacTaBneHun. Pabota chaHa B
YyCTaHOBIEHHBIN CPOK. Ha 3awmTe npeacrasneH
Ooknaga, Ho NpeseHTaunsi He B NOSTHOM obbeme
OoTpaxkaeT BbINOMHEHHbIE 3aaHus, Ha BONPOChI
AaHbl OTBETbl pa3HOW CTENEeHN MNOMNHOThI

MokasbiBaeT 3HaHWsA y4yebHoro matepuana
B MWHMManbHoM o6beme. [onyckaet
BonbLIOe KONMYECTBO HEMPUHLUMNUAMbHbLIX
ownbok. MoxeT ycTpaHuTb X C MOMOLLbIO
npenogasaTernsi.

3 (ynosneTBopuTENbLHO)

Ob6y4atowmiica OeMOoHCTpupyeT 3HaHus,
YMEHUSA N HaBblk/ B MUHUMAsIbHO AONYCTUMOM

obbeme. Mmeer MecTo Hanmuume owKBOK;
MUMelTCs  MOorpelwHocTM B 0dopMIeHUn
pabotbl. KypcoBas pabora cpgaHa cC

CyuleCTBeHHbIM 3ano3gaHnem




CTyoeHT nokasblBaeT  HeaocTaTO4yHoe
NOHMMaHWEe YCNoBMs 3agadun, nytaerca B
BblOOpE HY>KHBIX 3aKOHOB U OopMyn Ans ee
peLLeHus.

HenonHbin oTBeT, ecTb OWUOKM B
N3MOXEHMMN Heckomnbkux Tem. [lytaetca B
TEPMUHAX.

2 (HeydoBnETBOPUTENLHO)

He wMoxeT oTBeTMTb Ha Bonpoc 6e3
NMoMOLLM 3k3aMmeHaTopa. MHOrouMcneHHsle
rpybble owmnoKu.

He noHumaet ycnosue 3agayun, He MOXeT
NpeanoXvTb BapuaHTbl pewenus. He
3HaeT TEeopeTn4ecknx OCHOB
aHanUTUYECKUX METOAOB W He MOXeT
npaBunbHO BbIGpaTb MEeToA aHanusa nog
KOHKPETHbIN 0B BEKT.

MMonbiTka cnNUCbIBaHWSA, MCMNOMNb30BaHUA
HepaspelweHHbIX TeXHU4YeCKnX yCTpOVICTB

O6yvaowmiica obHapyxmBaeT npobensl B
3HaHMAX OCHOBHOrO Yy4ebHoro Matepuana,
3aaHns BbINOMHEHbI B HEQOMYCTUMOM 06 beme
C rpybbiMu owmbkamm, odpopmneHne paboTbl He
COOTBETCTBYET  TpeboBaHMAM. KypcoBas
paboTa caaHa C CyLeCTBEHHbIM 3arno3aHneM.
CopepxaHnue paboThbl NOMHOCTBIO He
COOTBETCTBYET 3aaHuI0.

MpencraBneHne yyxon pabotsl, nnarnar, nnbo
OTKa3 OT nNpeAcTaBrieHus paboThbl.

WUNM nonb3oBaHWe MOACKa3KoW [Opyroro
yeroseka.

5.2 TunoBble KOHTPOMbHbIE 3afaHUsA UMU UHble MaTepuarnbl, Heo6XxoaAUMbIe AN OLEHKW 3HaHUI, Yy MeHU A,
HaBbIKOB U (UNK) ONbITa AEATENLHOCTU
5.2.1 MepeyeHb KOHTPONbHbLIX BONPOCOB

Ne n/n I

$dopmMynMpoBK1 BOMPOCOB

Cemectp 5

MpeomeT nccnegoBaHns u TeopeTudeckne MeToabl PU3NYECKON XUMUN: KBaHTOBO-XMMUYECKUNA,
TEPMOANHAMMUYECKUI N KNHETUYECKNIA.

OKcnepuMeHTarnbHble METOAbLI PU3MYECKON XMMUK. HasHayeHne hn3nKo-XMMn4eCckux MeTo40B aHanusaa.
MprMepbl MHTEpNpeTaumnn aKCNepMMeHTanbHbIX AaHHbIX.

OCHOBHbIE NOHATUS XUMUYECKON TepMOoOANHaMUKNA. TepMO,EI,I/IHaMVILIeCKaﬂ cucTtema, paBHoBecue, TensnoTa,
BHYTPEHHAA dHEpIrud, pa60Ta. O6OCHyl7ITe Ll,eJ'IeCOO6paSHOCTb NCNONb30BaHNA YKa3aHHbIX NOHATUN.

OCHOBHbIe TUMbI TepMoaMHaMmn4ecknx cuctem. Npumepsl. lamepsiemble BENUYUHLI, Xapakrtepusyrwuine
COCTOSAHNE TEPMOAMHAMNYECKON CUCTEMBI. OKCTEHCUBHbIE N MHTEHCUBHbIE BEMUYUHDI. YpaBHeHne cocToAHUS
TEpMOANHAMUYECKON CUCTEMBI B obwem Buae.

MoHATNe 0 TepMUYECKOM paBHOBECUU U TEPMOANHAMMYECKOM npoLiecce. Hynesoe Ha4yano TepmMoavHaMmnKu.
MoHATME BHYTPEHHEWN 3Heprum B TepMoanHamMmmke. PYHKLMM COCTOSHUA M UX CBA3b CO CBOMCTBAMMU MOMHbIX
andpdepeHumanos Ha npumepe BHYTPEHHEN SHeprnu.

CyLLHOCTb 1 OCHOBHbIE (hOpMYNUPOBKK | Havana TepmoanHammkun. dnddepeHunansHasa opma, cBoMCTBa
MONHbIX N HENOMHbIX AnddepeHLanos.

Tennota npouecca npu nocTossHHOM obbeme nnm npn NOCTOAHHOM OaBlEeHUN. OHTanbnma kak (byHKLJ,VIFl
cocTosHuA. 3akoH "ecca u ero cneacTams.

3aBncumocTb TennoBoro addekTa oT TemnepaTtypbl Ha MpMMeEpPe aHann3a gvarpamMmmbl M306apHOro u
N30X0pHOro npoueccoB. BeiBog ypaBHeHnsa Knpxrodda. dunsmyecknii cmbicn gnddepeHumnansHom
TENNOEMKOCTU.

TennoemMKoCcTb UCTUHHAasA U cpeaHAA Npu NOCTOAHHbIX AaBleHNN nnu obbeme. MeToapl oLeHkn n
OKCMepunMeHTanbHOro onpeaenieHna. Smnmpmqecme 3aBMCUMOCTM TEMMOEMKOCTU A5 BELLECTB U COEANHEHUI
B KOHOEeHCMPOBaHHOM COCTOAHUN. MHTepI'IOJ'IﬂLI,VIOHHbIe ypaBHeHuA Ona pacyeTta Tenj10eMKOCTH.

10

HeobpaTtMble camonponasonbHble npoleccsl. Mpumepsbl. TepmoanHaMmuyecku obpaTmMble npoleccel. Pa6ota
06paTMoro 1 HeobpaTMMOro NPOLLECCOB. DHTPOMMUSA Kak PYHKLMSA COCTOSAHUS.

1"

Tennota n paboTa B 0b6paTMMbIX U HeobpaTuMbIX nNpoteccax. [pMmMepbl ¢ UCNonNb3oBaHNEM Anarpamm
coCcTosHUSA. QHTponuaA u Temnepartypa. CywHOCTb U aHanuTu4eckoe BelpaxeHne Il Hayana TepMoaMHamMunkn Ans
06paTnMbIX MU HEOBPaTUMbIX MPOLLECCOB.

12

[l HaYano TepMoaNHaAMUKN U BblYMCIIEHNE abCONOTHON SHTPOMUK.

13

Xumnyeckoe paBHOBECUE, SHTPOMMUS U XMMUYECKOE CPOACTBO. KpnTeprmn HanpaeneHus npouecca. MNpumepbl Ha
JvarpaMMax cocTosiHns. TepmoamHamuyeckue noteHumansl M'mbé6ca v Menbmronsua.

14

BeiBog ypaBHeHus FT'mb6ca — [iorema u pyHaameHTanbHbix ypaBHeHuin Mmb6ca. Puanyvecknii cmbici U npuMmepbl
pasnnyHbix opm 3anmcu ypasHeHuin M'mbbea.

15

N3ameHeHne aHeprun Mbbca n MNenbMronbua B XMMUYECKUX Npoueccax. 3aBUCMMOCTb aHeprum 'mbbca ot
XuMmyeckor nepemeHHom. ObLlee ycnosne paBHoBecKs. 3aKOH AeNCTBYOLWMX Macc B POPMYIMPOBKE
3ommepdenbaa.

16

BbiBoa ypaBHeHust bonbumaHa — lNMnaxka. PacyeTt xummn4yeckoro noteHumana KOMNoHeHTa B CMECU C MOMOLLbIO
NOMOXEHUN CTaTUCTUYECKON TEPMOOUHAMUKM.




17

OG6Lee ycnosue paBHOBECHS XMMUYECKOro npoliecca. KoHcTaHTbl paBHoBecUs. MNpuMepbl BbIYMCMEHUS
KOHCTaHT paBHoBecusl. DYrMTUBHOCTU U aKTUBHOCTU KOMINOHEHTOB cMecu. TepmoarHaMuyeckasi KOHCTaHTa
paBHOBECUA.

18

3aBNCUMOCTb KOHCTaHTbI U MOMOXEHUA XMMUYECKOro paBHoBecus oT ycrosuin. Mpumepsl. CywHocTs npasun Jle
LaTenbe 1 nx TepmognHammuyeckoe o60CHOBaHMe.

19

KoHCTaHTbl paBHOBECUKSA ra3oBbiX peakuuii, BbIBOA B3aMMHbLIX COOTHOLLIEHUI B 06Lwem Buae. MeteporeHHole
paBHoBecus. [pumepbl. Oco6eHHOCT TEPMOAMHAMMKA peakLumii MoNMMepm3aLmm.

20

UuncneHHble MeToAbl pacdeTa KOHCTaHT paBHoBecui. [pumep pacdeTa ansi Npou3BOSibHON TeMmneparypbl.
MpuHUMNBI pacyeTa KOHCTaHT paBHOBECUIN B CTATUCTUYECKON TepMOANHAMUKE.

21

TepmoanHamudeckne mogenu pactsopoB. NaeansHele, npeaensHo p336aBﬂeHHble, arepmMarlbHbie U
peryndpHbie pacTBopbI. 3HTpOI'IVIﬂ CMeLlEeHUsa U XMMWYEeCKUA NoTeHUMan naeanbHoro pacrteopa.

22

3aBnCMMOCTb NapumanbHOro AaBneHns KOMNOHEHTa OT cocTaBa pacTeopa. BeiBog 3akoHa Payns n3
nNpubnmxeHnst ngeansHoro pacteopa. MprMmepbl NONOXUTENbHBLIX U OTpULIATENBHbBIX OTKITOHEHWUI OT 3aKoHa
Payns.

23

BbiBog 3akoHa "'eHpu 13 npubnmkeHns npegensHo pa3baBreHHbIX pacTBOPOB. PacTBOPUMOCTL ra3oB B
XMOKOCTAX U €€ 3aBUCUMOCTb OT TemnepaTypsbl. Npumepsl npumeHeHnst abcopbuumn Ha npakTuke. YpaBHeHne
CeyeHoBa.

24

KonnuratueHble CBOMCTBA pacTBOPOB. BbiBOA 3aBUCUMOCTEN CHUXEHUS TeMmnepatypbl NfaBneHna n
NoBbILEeHNA TemMmnepaTypbl KMNeHna Ana naealbHbIX pacTBOPOB.

25

BbluncneHne KoathpnLMEeHTOB aKTMBHOCTEN KOMMOHEHTOB PacTBOPOB MO 3KCMEePUMEHTarnbHbIM JaHHbIM:
CHWXXEHWS AaBrieHNs NapoB, NOBbILEHUSA TEMNePaTypbl KUMEHUS, CHUXKEHNS TemnepaTypbl NfasneHns n no
OCMOTMYECKOMY AaBreHunto. YpasHeHue BaHT MNodda.

26

MpuMepbl reTeporeHHbix cucteM. MNMoHATUA asa, NoBepxXHOCTb pasgena u asosBbli Nepexoq. YCcrnosnus
TEepMOANHAMNYECKOro PaBHOBECUSA B reTEPOreHHbIX CUCTEMaXx.

27

BuHapHble cucTeMbl C HeorpaHUYEHHOW B3aMHON PacTBOPUMOCTBLIO KOMMOHEHTOB. PacyeT cocTaBa naposon u
Xuakon das no avarpaMMam «aBreHne KOMMNOHEHTOB - COCTaB pacTBopar, «obliee AaBrneHne - CoCTaBy,
«TemnepaTtypa KUMeHus - CocTaB», «COCTaB pacTBopa - COCTaB napa». 3akoHbl KoHoBarnosa. MNpocTasn
neperoHka.

28

[eMoHcTpauus Tpex 3akoHoB BpeBckoro Ans a3eoTponHbIX CMecei Ha agnarpaMmmax «obLlee gaBrieHue -
coctaBy. [1pakTnyeckoe 3HayeHne. [NeperoHka noa BakyyMOM.

29

MpuHUUN 1 Mogens pektudurkaunn. NoHATUE O TeopeTMYeCcKon Taperke n ee BbicoTe. Pacyet uucna
TEOPETUYECKUX TaperoK No guarpammam «TemnepaTypa KMneHus - CoCTaBy.

30

MprMepbl orpaHMyeHHON B3aMMHOW PpacTBOPMMOCTM XUAKOCTEN Ha AMarpamMax «Temneparypa - CoCTaB».
BuHoganun. Cuctembl ¢ BKTP u HKTP. BnivaHue Temnepatypbl Ha pacTBOPUMOCTb.

31

KuneHune B3aMMHO HepacTBOPUMbIX XnakocTen. NpakTnyeckoe NnpUMeHeHne neperoHkn ¢ BOAsIHbIM NapomM.
MaTtepuanbHbIn B6anaHc o4uncTkM TPYAHO KNNALWnX COefVHEHUN Npu NeperoHkKe ¢ BOAAHbLIM Nap oM.

32

PaBHOBeCKE XNOKOCTb - KpUCTansbl B BMHapHbIX cuctemax. MeToapl (hM3nKo-XMMUYECKOTro aHanmnsa
KOHOEHCMPOBaHHbIX cMcTeM. [puMeHeHWe NpuHLMna HenpepbIBHOCTM KypHakoBa Kk MHTeprpeTaumm KpyBbIx
OXINaXOEHUSI.

33

[narpamma CoCTOSIHUA U KpUBbIE OXNaXaeHUss BUHAPHbLIX CUCTEM, KPUCTaNMU3YIOLLIMXCA C 3BTEKTUKONA.
MpUHUMNBI OXNaXAEeHUs U pasMop axneaHus. MpakTnyeckne npumepsbl Ans GUHapHbIX CMEcen.

34

AHanuns guarpamm 6VIHaprIX cucTtem, nnaBAWLNXCA KOHIPY3IHTHO U MHKOHIPY3HTHO Ha KOHKPETHbIX NpumMepax.
OansToHnabl 1 6epTOJ'IJ'IVI,EI,bI. 3aBncMmMocCTb PacTBOPUMOCTU KpUCTanim4ecknx sellecTts OT Temnepartypbl.

35

BuHapHble cucteMbl nonumep - pacteopuTens. OcobeHHOCTV anarpaMmm cocTosHus. CnnHoganu. HapyweHue
npuHUMNIa CoOoTBETCTBUA. [JaBneHne napos Hag pactBopaMu nonvmepos. MonyyeHne TBM 13 pacTtsopos.

36

YCTOMYNBOCTb PacCTBOPOB NOMUMMEPOB K PAaCC/IOeHUI0. BeipaxeHue ans 0CMOTUYECcKOro AaBMeHNst B pacTBopax
nonMmepoB. BnvsiHve TemnepaTypbl U MOMEKYNSPHOM MacChl MONMMepPa Ha ero pacTBOPUMOCTb.

37

PaBHOBecCKs B TpeXKOMNOHEHTHbIX cucTemax. CBoncTBa TpeyronbHnkoB M'mb66ca n PoseHbyma. MNpsamoyronsHas
anarpammMa COCTOSIHUSA TPEXKOMMOHEHTHbIX CUCTEM.

38

OnpepeneHue npouecca aKkCTpakuum, npumMmepsl. TpeboBaHus k akcTpareHTy. KoadduumneHT pacnpeaeneHus
mMexay daszamMun 1 cTeneHb aKcTpakumn. MNMpouecc akcTpakumm Ha anarpamme 'mbbca. CocTtas 1 MmaTepuanbHbIn
6anaHc aKkcTpakTa u paduHara.

39

O6Lwas xapakTep1cTmka NpoLecCcoB pas3geneHuns, NCNoMb3yeMblX B MPOMbILLIIEHHOCTH, 0611acTu NpUMMeHeHns
Kaxkgoro u3 Hux. MpuHUmUnbI 1 OCHOBHbIE BMAbLI XpOMaTorpaduyeckoro pasgeneHmst MHOrOKOMMNOHEHTHbIX
CMecen.

40

deHoMeHonornyeckoe onncaHne HepaBHOBECHbIX NpoueccoB. KuHetuveckme namepenuns. ObpaboTtka
KMHEeTU4Yecknx KpmebiX. CKOPOCTb XMMUYECKON peakumu. 3agadn opmanbHON U MONEKYNSPHON KNHETUK.

41

TepMUHOMOMMSA XMMUYECKON KMHETUKN. DNEeMeHTapHas ctagusl, MexaHuaM, CXema npouecca, NMMMUTUpYLLwas
ctagus. MNMpumepbl pasnnyHbIX TUNOB Peakunii (roMo- U reTEPOreHHbIX, TOMO- U FeTEPONTUTUYECKUNX, FOMO- 1
retepoasHbix).

42

OGLWHOCTb M pasnuyne TepMoANHaAMUYECKOTO N KNHETUYECKOTrO ONUCAHUS XMMUYECKUX peakuni. 3aBncuMocCTb
CKOPOCTU XMMUYECKUX peakumin ot TeMnepartypbl.

43

YpaBHeHune AppeHunyca un ero o6ocHoBaHue ans obpatumon peakumm ¢ NOMOLLBI0 ypaBHeHUS n3obapbl BaHT
Modda. Pusnyecknin cMbICN SHEPTUM aKTUBaLUN U NPEAIKCNIOHEHLMANbHOr0 MHOXWUTENS B KOHCTAHTE CKOPOCTU
obpaTtnmon peakuuu.




Teopusa aKTUBHbIX COyAapeHUii Ha NpUMepe roMoreHHo GUMornekynsapHoi peakumun. Cevexune

44 MEXMONEKYNApPHbIX CTONKHOBEHWI. [TOHATME O ceveHnn peakuun (npouecca).

Teopus nepexofHoro coctosHMa AnpuHra u MonaHu. OcHoBHble NonoxeHus. KoopanHaTa peakuumu,

45 aKTVBUPOBAaHHbIV KOMIMIIEKC, peareHTbl U NPOAYKTbl. BbiBOA BblpaXKeHUS Anst KOHCTaHTbl CKOPOCTH B 0bLem
BUAe. QHTanNbNUsS N SHTPOMUA akTMBaLUM.

MpuHLMN NMHERHOCTM CBODOAHBIX 3HEPIMIA Kak CNeAcTBUE TEOPUU NMEPEXOAHOro COCTOAHUSA. Vicnonb3oBaHne

46 npvHUMNa MMHENHOCTU CBOBOAHbLIX 3HEPrMn AN 06 bACHEHNS BANSHWUA pacTBOPUTENS U coneBbiX apdekToB Ha
KMHETUKY 1 TEPMOAUHAMMKY MPOLIECCOB B pacTBOpax.

47 MpumeHeHne NpuHUMNa NMHEeNHOCTN CBOBOAHBLIX AHEPTNA ANS YCTAHOBMEHUS CBA3N MeXAY CTPOEHUEM 1
peakuMoHHON CNOCOBHOCTBLI0 COeAMHEHNI Ha npuMepe ypaBHeHWn ammeTa u TadTa.

48 Mpsamas n obpatHas 3agava KMHETUYeCcKMX nccnegoBaHnin. PeleHne npssMon 3agadum Ha npuMepe KUHETUKK
obpaTumon, napannensHON 1 nocriegoBaTenbHON peakumin. TepMoaMHaMUYECKUN 1 KUHETUYECKUIA KOHTPOIb.

49 Mpun3Hakn NpocTbIX U CIOKHBIX peakuun. KuHetnyeckas nHTepnpeTaums 3akoHa gencrsyowmx macc. Metogbl
onpegeneHnsa NMMUTUPYIOLLEN CTaAnmN B CIIOXKHBIX peakumsX.

50 Mpouecchl anddysnm B razax n KOHAEHCMPOBaHHLIX cpegax. [Npumepbl peakumi, IMMUTUPOBAHHbIX
ondppysmenn. 3akoHbl Puka. CTaTucTUHEcKasn n TepMoamHamMmmyeckas nHTepnpetauus. beictpble peakuun.

51 TepMUHOMNOrUS CAOXHBIX peakumit. NMpumepbl MEXaHU3MOB COMPSXKEHHBIX, LeMHbIX, DOTOXMMUYECKNX peaKLuii.
Ocob6eHHOCTM U MeToAbl ccrnefoBaHnsa. MMKpOBONHOBas akTUBaUMS.

52 MonekynspHOCTb 1 NopsAok peakuuu. MNpumMepsbl peakunin ¢ pasnMyHbIMU U C OAMHaKOBbLIMU MONEKYNSAPHOCTbLIO
n nopsgkom. MNMpuBeanTe 06BACHEHME B KaXA0M NPUMepPe C TOYKM 3pEHUS CTaTUCTUYECKON TEPMOOMHAMUKM.

53 KnHeTn4yeckne ypaBHeHuns B auddepeHumnansHon n nHterpansHon gopme. Nprmepsbl Ang peakumi ¢ uenbiMm,
OpOOGHBLIM, HYNEBBIM U NEPBbIM NMOPSAKOM.

54 OB 1 YacTHbIN (Mo pearthy) nopsaku peakummn. Cnocobbl onpegeneHnst NOpAOKOB peakuun nNo peareHTam
ONSA pPasnUYHbIX TUNOB peakLumn.

OnpepenexHne NMMUTUPYIOLLEN CTaaUM reTeporeHHOro npouecca no BENUYMHe SHeprum akTnsaumm.

55 CooTHOLLEHNEe CKOpOCTEN MOMEKYNAPHON U AnddY3MOHHON CTaguun B Npolecce nonMmepusalmm B pacteope
MOHOMepa.

56 Onpepenexune n ceolicTBa kaTannaaTopos. [NpumMepbl MexaHU3MOB KaTanMTuieckoro aenctams. CenekTuBHbIN U
HeceneKkTUBHbIN kaTtanus. IHmbrpoBaHe n MHULMUPOBaHNE KaTanuTUYECKUX peakumn.

57 BnunaHve katanMsaTopoB Ha KUHETUKY U TEPMOANHAMUKY XMMUYEeCKnX npoueccos. MexaHnam Bo3gencTens Ha
KMHETUKY peakuun Ha NnpMMepe KMCNOTHO-OCHOBHOrO katanusa. Cneuuduyeckuii 1 obimn katanms.

58 Buabl roMOreHHOro u reteporeHHoro karanuaa. lNpumepbl KONMYeCTBEHHOTO BINAHWUS Ha 3HEPIruIo aKTMBauum
pasnuyHbIX XMMUYECKNX npoLeccoB. PepMeHTaTUBHbIN U MeXdasHbIn KaTanus.
dakTopbl, BANSIOLLUME Ha KUHETUKY aacopbuun. BeposTHoCTb akTta u cteneHb agcopbunn. Mpumepsi

59 aMNnprYecknx n3otepm agcopbummn. Beisoa nsotepmel JleHrmiopa. BeipaxeHne ans ckopocTu reTeporeHHomn
KaTanMTU4ecKomn peakumu.

60 KonnuratMeBHble CBONCTBA paCTBOPOB ANEKTPONUTOB. M3oToHnYecknin koadduuneHT BaHT Nodda. Teopus
ANEKTPONUTUYECKOM anccoumaumnmn AppeHnyca u nocrnefosasLlas 3a Herm AUCKYCCUS.

MexaHn3m 1 TepmogmnHammnka npouecca conbeataumm no Miamannosy. Linkn BopHa - Xabepa. BnusHue

61 CTPOEHWSsI N CBONCTB pacTBopuTens Ha obpasoBaHue conbBaToB. Cneunduyeckas conbBaTtauus. TecHble
WOHHbIE Napbl.

62 CTeneHb U KOHCTaHTa anccoumnauun. 3akoH pasbasnenunsa Octeanbaa.

63 KoadhunumeHT akTMBHOCTU B pacTBOpax CUIbHbLIX 3NeKTponuToB. CpegHuin MOHHbIN KO3 OULIMEHT aKTUBHOCTU
M ero pac4eT Ha OCHOBE MepBbIX Tpex npubnumxeHn Teopumn flebas - Xiokkens.

64 N3mepeHns anekTponpoBOAHOCTU pacTBOPOB 3MEKTPONUTOB. Bua KOHLEHTPaUMOHHON 3aBUCUMOCTU YAenbHON
W yaenbHON MOMSPHON NPOBOAMMOCTY ANS CrabblX U CUNbHBIX ANEKTPONUTOB Ha KOHKPETHBLIX NpuMepax.
MpegenbHasa yaenbHas MOnspHasi NPOBOAMMOCTbL PacTBOPOB 3I1EKTPONMTOB. YpaBHeHns AppeHuyca 1

65 Konbpaywa. Metog obpaboTku dhopeorpamM AnS HAXOXKAEHWUS KOHCTaHTbl Anccoumanumn anekTponuTa B
pacTteope.

MpakTnyeckoe NpUMeHeHNe KOHAYKTOMETPMYECKOro TUTpoBaHns. Bua kpnBol KOHAYKTOMETPUYECKOro

66 TUTPOBaHUSA B 3aBUCMMOCTW OT CUSIbl KUCMOTHOCTM UM OCHOBHOCTU TUTpPaHTa u peareHTta. OnpeaeneHne To4Ku
3KBMBANEHTHOCTH.

O6was xapakrepuctmka 6e3bydepHbix 1 BydepHbIX METOL0B UCCIE[0BaHNUSA NPOTONUTUYECKMX PAaBHOBECUN B

67 pacTBopax 3MNekTponuToB. AKTUBHOCTb NPOTOHA B Pasnu4yHbIX cpefax. [MoHATME O WKane KUCNOTHOCTY B
HEeBOOHbIX pacTBOpPUTENSX.

68 KncnoTHble 1 OCHOBHblE CBONCTBA COeANHEHN, amdonuThl. TayToMmepus, LBUTTEP-UOHbI.

69 [nccoumnaumsa KUCNOT 1 OCHOBaHWI B BOOAHO-OpPraHnyecknx cmecsx. lMpotonutuyeckue paBHoBecKS B
OpraHM30oBaHHbIX pacTBOpPax.

70 MexaHn3M BO3HWKHOBEHMSA Toka B npoBofHuKkax Il poga. 3akoHbl Papages. Peakuuu Ha kaToae n aHoge.

MpyMepbl 3NeKTPOAHbLIX Peakuuii Mpu CMeHe NONSPHOCTU Ha NPOBOAHNUKE.




OnNeKTPOXUMNYECKNIN IKBUBANEHT aHeprumn Mmbbca. AnekTpoasmxkyluasa cuna. lNMpasuna 3anncu

71 . .
9MNEKTPOXUMUYECKUX cUCTEM. PacueT TepMoanHaMmyecknx oyHKLMIA U KOHCTaHT 3NeKTPOXUMUYECKNX pPeaKLMiA.

72 CTaHpapTHbIV noTeHuman anektpoga. CtaHaapTHbIN BOOOPOAHBIN anekTpos. Psaa HanpsKeHui 3NeMeHTOB.
[MpaBuna 3anncy anekTPOXMMNYECKNX CUCTEM.

73 3OKcnepuMeHTanbHoe u3MepeHne n TepmoanHaMmmyeckoe BolumcnerHne 34C ranbBaHMYEeCKOro afieMeHTa.

lMpaBnno ncnonb3oBaHUs CTaHAAPTHBIX NOTEHLMAIOB B ypaBHEeHUn HepHcTa.

74 BbiBog ypaBHeHVs HepHcTa n3 nsotepmsl BaHT MNodpdpa. PaBHOBeCHbIE M HEPABHOBECHbLIE 3MNEKTPOXMMUYECKNE
npovecchbl. [loTeHUman nepeHanpsxeHus. YpasHeHue Tadens.

lMprMMeHeHMe NoTeHLMoMEeTpUN Ans onpenenenns TepMoguHaMmmnyecknx MYHKUUN U KOHCTaHT
75 anekTpoxumuyecknx pasHosecuin. 3asucmmoctb C ot Temnepatypbl. OCOBEHHOCTb CTaHA4APTHOrO afleMeHTa
BecToHa.

Knaccudmkauusa anekrpoxXMMmnyecknx CUCTeM Kak criegcteme M3 ypasHeHus HepHcTta. Xumuyeckue uenu.

76
MprMepbl ¢ UCMONb30BaHNEM SNEKTPOLOB NEPBOro poAa, 0bpaTUMbIX OTHOCUTENBHO KaTUOHa U aHWOHaA.

O6nacTb NPUMEHEHNS MOTEHLMOMETPUYECKOrO TUTPOBaHUSA. OCOBEHHOCTU MNOTEHLLMOMETPUYECKOTO

77 TUTPOBaHUA B BOAHBIX U HEBOAHLIX cpeaax. PekomeHaaumm IUPAC.

78 MpuHUMN AencTBNA peaoKc-anekTpoaoB. VIoH-cenekTMBHOCTL anekTpoaa. YCTpOUCTBO U obnactb npuMeHeHns
XUHTMOPOHHOTO N CTEKNAHHOIO 3J1eKTPOO0B.

5.2.2 TunoBble TeCTOBbIE 3a4aHunA

He npegycmoTpeHsl
5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBAaHHbIE 3afaHNsA (3apayumn, Kenchbl)

1. Ncnonb3ysa uHTerpanbHoe ypaBHeHWe  n3ob6apbl XMMUYECKOW peakuum paccyntaTb TepMOAUHAMUYECKYHO
KOHCTaHTy paBHOBECUSA HEKOTOPOW peakLmmn npu 3agaHHon temnepatype 500 K, ecnv nssecTtHo, 4to npu temnepartype 470
K koHCTaHTa paBHOBecus aTon peakuun pasHa 0,0158, a npu Temnepatype 530 K pasHa 0,282.

2. PaccumTtaTb MOMEKYNspHY0 Maccy pacTBOPEHHOro BelecTBa, ecnun BogHbln pactsop 1 r Bewectsa B 50 mn
BOAbl 3amep3aeT npu Temnepartype —0,015 °C.

3. PasnoxeHne BellecTBa NPOMCXOAUT MO ypaBHEHMUIO peakumm NepBoro nopsgka ¢ KOHCTaHTon ckopoctn k=0,3
MUH-1. PaccunTtaTb Bpemsi, B Te4eHne KOTOPOro KOHUeHTpaums Bellectsa A ymeHblwuntcs B 3 pasa. PaccunTtate nepuog
nonynpespaLleHns JaHHOro BeLecTBa.

5.3 MeTogu4yeckne maTepuanbl, onpegensaowme npoueaypbl OLeHMBaHUA 3HaHUW, YMEeHUN, BnageHun (HaBbIKOB
1 (MNK) NpaKTMYECKOro onbiTa AeATeNbHOCTH)

5.3.1 YcnoBusa gonycka ob6y4aroLerocs kK npomMexxy To4HOW aTrectaumm U nopsifok NUKBUAaLMN akageMnyeckomn
3a40/HKEHHOCTU

lMpoBeoeHMe NPOMEXYTOYHOW aTTecTauun pernaMmeHTUpPOBaHO NoKanbHbIM HOpMaTtuBHbIM aktom CM6IMYMNTA
«lMonoxeHne o NpoBeAEHUN TEKYLLLEro KOHTPOSsl YCNEBAEMOCTU M MPOMEXYTOYHOM aTTecTaumm obydatoLwmxcay»

YcnoeusMn gonycka obydyarLerocs K NpoMexyTovYHON aTTecTtauumn ABMSTCS BbIMOMHEHWE U 3almUTbl BCEX
nabopaTopHbIx paboT cornacHo paboyei nporpamme; NONOXUTENbHbIE Pe3yrnbTaThl BbIMOMHEHWNS] KOHTPOMbHLIX paboT,
OTBETOB Ha BOMNPOCHI KOJITOKBUYMOB.

5.3.2 ®opma npoBeaeHUs NPOMEXYTOYHON aTTecTauMm No AucuUnaMHe

YcTHagda + MuceMeHHas + KomnbtoTepHoe TecTupoBaHue NHas

5.3.3 Ocob6eHHOCTN NpoBeAeHUA NPOMEXYTOYHOM aTTecTauum No AUCLUNIINHE

B0o3MOXHOCTb NONb30BaTbLCHA CNPAaBOYHbIMU Tabnmuamu 1 KanbKynsTop oM.
Bpemsi nogrotoBku OTBETOB Ha 3afaHUS 3k3aMeHaLMOHHOro 6uneta - 60 MUHyT.
Ha 3awmTy kypcoBow paboTbl oTBOANTCA He Bonee 20 MUHYT.

6. YHEBHO-METOOUWYECKOE U UH®OPMALMOHHOE OBECNEYEHUWE OUCLUUNINUHbI
6.1 YuebHas nutepartypa

ABTOp | 3arnasue | MN3pgaTenbcTBO [loa n3paHns | Ccblnka
6.1.1 OcHoBHas y4yeb6Hasa nuTepartypa
Epemun B. B. (1 gp.) [OcHoBbI hm3nyeckon Xvmmm https://ibooks.ru/read
(OnekTpoHHBIN  pecypc) ing.php?
y4ebHuk : B 2 4. Y. 2 : short=1&productid=3

Mocksa: Jlabopartopus

o 2019 73280
3HaHUN

Teopusa. — 5-e wnsgaHue,
nepepab. n pgon. (an.). —
(YuyebHuk ans BbICLLEN

LLIKObI)




N6parmmoBa P. W.,|Pusnueckas XMMUSA. http://publish.sutd.ru/
MMeraHoBa H. B.,|KuHeTtuka " Karanus. Cankr-MeTep6ypr: tp_ext_inf_publish.ph
XonoxoHoBa Jl. W.,|KnHetnyeckme nccnegosaHums CnerynTa ’ 2021 p?id=202168
Hosocenos H. IM. XUMUYECKNX MPOL,ECCOB
Epemun B. B. (n gp.) [OcHoBbl hunandeckon xvmum https://ibooks.ru/read
(OnekTpoHHBIN  pecypc) ing.php?
y4ebHuK: B 24. 4. 1: Teopus. Mocksa: NaBopartopus short=1&productid=3
— 5-e nspanue, nepepab. un ) M 2019 73279
pon. (an.). — (Y4ebHuk anga SHaHv
BbICLUEN LUKObI)
6.1.2 lononHuTenbHasa yyebHasa nutepartypa
CmupHoBa AN, |Pusmnyeckasa xumnsa. Hactb 2 Cankr-MeTep6ypr: http://publish.sutd.ru/
Nwanxogxkaesa M.M. CnerynTa ’ 2018 tp_ext_inf_publish.ph
p?id=20185043
pebeHHnkoB C. . |Pusnyeckaa xumusa. Kypc http://publish.sutd.ru/
N6parumosa P. U. nekunn Cne.: CnerynTtA 2018 tp_ext_inf_publish.ph
p?id=2018222
JlbicoBa C. C.,|AHannTnyeckas xumMust 1 http://publish.sutd.ru/
CkpunHukoBa T. A.,|duanko-xmummnyeckne metopbl tp_ext_inf_publish.ph
3esaukun 0. 3. aHanusa. dusmnyeckas xXumms. p?id=2017201
MoTeHumomeTpus. Cne.: CnerynTtA 2017
lMoTeHuMomeTpudeckoe
TUTpOBaHue
Mnxannngn A. M. dusnyeckasn xumma. Y 1 http://publish.sutd.ru/
crne.: Cnerynta 2016 tp_ext_inf_publish.ph
p?id=3584
Muegnos-letpocaH H.|®Pusunyeckas XMMUSA. http://publish.sutd.ru/
O., 3esaukun 0. 3.,|KnCNOTHO-OCHOBHbIE . tp_ext_inf_publish.ph
Camownos [. B. paBHOBeCUS B BOAHbIX Cr6.: CrerynTa 2018 p?id=201803
pacTBopax
Nwanxogxaesa M.M.,(®Pusnyeckas XMMUSA. http://publish.sutd.ru/
CmupHoBa A.W. Mpumepsbl pelleHua Tunosbix| CaHkT-MNeTepbypr: BLUT3 2017 tp_ext_inf_publish.ph
3agay no Kypcy usnyeckon cnerynrtpg p?id=201913185
XMMUn
N6parmmoBa P. W.,|Pusnueckas XMMUSA. http://publish.sutd.ru/
lpebeHHnkoB C. O, |Xnmuyeckasa TepmognHammka cne.: cneryntn 2014 tp_ext_inf_publish.ph
3anuesa E. U. p?id=1994
N6parmmoBa P. W.,|Pusnueckas XMMUSA. http://publish.sutd.ru/
pebeHHnkoB C. @.,|OpraHuyeckas XMMUSA. tp_ext_inf_publish.ph
Hosocenos H. [1.,|WHTepaktnBHoe Cne.: CnerynTtA 2017 p?id=2017192
3anueBa E. W.,|nabopaTtopHoe 3aHsTHE
XonoxoHosa J1. U.
CmupHoBa AW, |Pusunyeckas XMMUSA. Cankr-MeTep6ypr: http://publish.sutd.ru/
CyctaBoBa T.A., JlunvH|3nekTpoxmmms crerynTa ) 2020 tp_ext_inf_publish.ph
B.A. p?id=20205059
CtenaHosckux, E. W.,|®Pusmyeckasn xumus. Teopusa u http://www.iprbooksh
BuHorpagosa, T. B.,|npaktuka BbIMOSHEHUNSA EkaTtepuHbypr: op.ru/66612.html
BpycHuubiHa, JI.  A.,|pacyeTHbix pabot. YacTb 2. Ypanbckun 2016
AnekceeBa, T. A.,|Xumnyeckoe un  asosoe ceaepanbHbIn
MackaeBa, . H.,|paBHOBecne yHuBepcuteT, 96C ACB
Mapkos, B. ©.
Nbparnmoea P. W.,|®usnyeckas XMMUSL. http://publish.sutd.ru/
pebeHnnkoB C. @.,(KypcoBasi pabota crne.: Cnerynta 2017 tp_ext_inf_publish.ph
3anuesa E.N. p?id=2017191
CtenaHosckux, E. W.,|®Pusmyeckasn xumus. Teopusa u http://www.iprbooksh
BuHorpagoea, T. B.,|npaktuka BbIMOSIHEHNSA EkaTepuHbypr: op.ru/66611.html
BpychuubiHa, JI. A, [pacyeTHbix pabot. YacTtb 1. Ypanbckum 2016
AnekceeBa, T. A.,|9kcTeHcuBHbIE cBOWCTBa ceaepanbHbIn
Mackaesa, J1. H.,|romoreHHbIX cuctem yHusepcutet, 6C ACB
Mapkos, B. ©.
Mnxannngn A. M. dusnyeckasn xumma. Y 2 http://publish.sutd.ru/
Cne.: CnerynTtA 2016 tp_ext_inf_publish.ph

p?id=3585




6.2 MepeyeHb NpodeccMoHanbHbIX 6a3 AaHHbLIX U MH(OPMALMOHHO-CMPaBOYHbIX CUCTEM

Cnmcok m3nKo-xmMMmyecknx BenmumnH cuctemol CU ¢ 0603HayeHns MM 1 pa3mepHOCTbIO [QNEeKTPOHHbIM pecypc).
URL: http://old.iupac.org/reports/1993/homann/index.html

OKkncnNUTENbHO-BOCCTAaHOBUTENbHbIE noTeHumansl [OnekTpoHHbIN pecypc]. URL:
http://www.chem.msu.su/rus/handbook/redox/welcome.html

OnekTpoHHO-6nbnmnotedHas cuctema IPRbooks [OnektpoHHbIn pecypc]. URL: http://www.iprbookshop.ru

OnekTpoHHasa 6ubnuoteka ydebHbix usgannn CreryrnTn [SnekrpoHHei pecypc]. URL: http://publish.sutd.ru

basa gaHHbix Tepmudeckme KoHcTaHTbl BelectB [OnekTpoHHbI pecypc]. URL: http://www.chem.msu.ru/cgi-
bin/tkv.pl?show=welcome.html/welcome.html

BecnnatHbli oHNanH nHcTpymeHTapui no xumun. ChembDB Web Interface Index. [OnekTpoHHbin pecypc]. URL:
http://cdb.ics.uci.edu/

BaHK gaHHbIX paguauMoHHbIX U 3HEPreTUHECKUX NapamMeTpoB ABYXaTOMHbIX MONEKyn [QneKTpoHHbIN pecypc].
URL: http://www.chem.msu.su/rus/chinfo/raden/welcome.html

6.3 NMepeyeHb NMLEH3MOHHOIO U CBO6GOAHO pacnpoCcTpaHAEMOro NnporpaMmMHoOro obecne4yeHus
1C-buTtpukc: BHyTpeHHMIN nopTan y4ebHoro 3aBeneHus
MicrosoftOfficeProfessional
Microsoft Windows

6.4 OnucaHue maTtepuanbHO-TeXHUYeCcKoM 6a3bl, Heo6XxoAUMOWN Ans ocywecTBeHMs obpa3oBaTeribHOro
npouecca no gucumnnuHe

CneunanuampoBaHHas (U3NKo-xuMmnyeckasi nabopartopusi, KoTopasi ocHalleHa: nabopaTopHbIMMU CTonamu,
nabopaTopHOl MOCyAoW, aHanUTUYECKMMU U TEXHWYECKMMU BECAMU, CYLUUIIbHLIM LUKA(OM, BbITSXXHBIMU LUkadamu,
OUCTUNIATOPOM, BOAsSIHOM GaHel, pedpakToMeTpamu, MNonspMMeTpamu, KanopumeTpamu, KOHAYKTOMETpamMu,
noteHuMomeTpamu, pH-MeTpoM, WMOHOMETPOM, nabopaToOpHbIM  KOMMIEKCOM  «XUMMUSI»,  YCTaHOBKOW  Ans
NOTELMOMETPUYECKOrO TUTPOBAHWUS, YCTAHOBKOW [Ansi  KOHOYKTOMETPUYECKOr0 TUTPOBAHWSl, YCTaHOBKOW  Ans
KPUOMETPUYECKUX U3MEPEHUIA, YCTAHOBKOWN NS U3YYeHUsI PaBHOBECUS «KUAKOCTb-Nap», YyCTaHOBKOW Ans udyderus 3[1C
ranbBaHUYECKNX 3IEMEHTOB.

B nabopartopuu umeeTcs [ocka, NEpPCOHarbHbIe KOMMbTEPbLI U MYNbTUMEOUNHBIA SKpaH ANs BbINOMHEHUS
WHTEpaKTMBHbIX paboT 1 NpocMoTpa BuaeoMaTepHaros.

AyanTtopus OcHaleHue

MynbTumeguitHoe obopyaoBaHue, creumanManposaHHas Mmebenb, gocka
NekumoHHas ayautopus

CneunanuanpoBaHHasa Mmebenb, 4ocka
YuebHas ayautopus
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