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1 BBEAEHUE K PABOYEW NPOrPAMME OUCLUMNIIUHBI

1.1 Uenb paucuunnuHbl: CdopmupoBatb KoMneTeHUuM oby4datowleroca B obmacT  3HaHUMA O
OU3NKO-XMMUYECKMX NPoLIECCaX, XMMUYECKMX U ha30BbIX NpeBpaLLeHNsX, HeobxoauMbIX AN OpraHM3auun, KOHTPOMNs U
NPOM3BOACTBEHHO-TEXHOTOMMYECKON AEATENBHOCTM NPY NPON3BOACTBE KOMMNO3UTOB 1 OMoMaTepunanos.

1.2 3apauv QUCLUUNNUHBI:

PackpbITb ponb oU3N4eCKOn XMUMUMN B XUMUYECKOWN TEXHOSOIUU.

lMokasaTb TeOpeTUYECKNE N NPAKTUHECKME BO3MOXHOCTU (PU3NYECKOM XMMUM ON1S1 pa3paboTKu NPOrpeccmMBHbIX
TEXHOMMOMMYECKMX NPOLIECCOB M YNpaBneHus.

1.3 TpeboBaHusA K NnpeaBapuTeNibHOM NOAroTOBKe 06y4aloLwerocs:

MpenBapuTenbHasi NOAroToOBKa NpegnonaraeT co3gaHne OCHOBbI AN POPMUPOBAHUSA KOMMNETEHLMIN, YKa3aHHbIX
B M. 2, NPU N3y4eHNN GUCLUMIINH:

dusuka

O6wwan n HeopraHnyeckas XMmmnsi
MaTtematunka
AHanuTuyeckas Xmumust n M3nKo-XMMMUYECKNE METOAbLI aHann3a

2 KOMMNETEHUMU OBYYAIOWEINOCA, ®OPMUPYEMbBIE B PE3YJIbTATE OCBOEHUA OUCLUMIINHDbI

OlNK-1: Cnoco6eH n3yyaTtb, aHanM3npoBaTb, UCNOJIb30BaATb MeéXaHN3Mbl XUMUYECKUX peaKuuﬁ, npoucxogawmnx
B TeEXHONTOrM4YeCKuUX npoueccax n oKkpyxarujeMm mmpe, oCHOBbIBasACb Ha 3HaHUAX O CTPOeHUN BelleCTBa,
npupoae XUMUNYECKOMN CBA3M U CBOMCTBAX Pa3nnNYHbIX KIlTaCCOB XMMNYECKUX IJ1IeMeHTOB, coeauHeHWN, BewecTB
n matepuanoB

3HaTb: OCHOBHble 3aKOHbl W COOTHOLUEHUS (U3NYECKON XUMUWM (XMMUYECKON TEPMOAUHAMUKW, SNEKTPOXUMUM,
XMMUYECKON KMHETWUKW, OCHOBbLI (Pa30BblX PaBHOBECUA W MEPEexodoB), CMNOCOObLI UX NPUMEHEHUS Ans peLleHus
TEopeTUHECKNX N NPUKNAZHbIX 3aga4, porib PU3NYECKON XMMUKN KaK TeopeTndeckoro doyHaaMeHTa COBPEMEHHON XUMUN U
NPOLECCOB XMMNYECKON TEXHOIOrMU

YMeTb: NporHo3vpoBaTb BAWSHWE pasnuyHbIX )akTOpoOB Ha XMMUYECKOE paBHOBecue, Ha (ha3oBoe paBHOBeCKE, Ha
paBHOBeCWe B pacTBOpax OSfeKTponuToB, Ha noTeHuman osnektpoaoB v OC ranbBaHWMYEeCKMX 3NEeMeHTOB, Ha
HarnpasneHne N CKOPOCTb XMMUYECKUX peakuui; COCTaBrATb KUHETUYECKMEe YpaBHEHUSA 11 KMHETUYECKU MPOCTbIX
peakuun, KrnaccuduumpoBaTb 3MEKTPOAbl M INEKTPOXUMUYECKUE Lienu, MOMb30BaTbCs CNPaBOYHOM NUTepaTypon no
HU3NYECKON XUMUWN.

BnapeTb: HaBblkaMy NPOBEAEHUS TUMOBBLIX PN3UKO-XMMUYECKNX UCCrefoBaHNIA U HaBbIKaMy peLLeHns TUNOBbLIX 3a4ay B
obnactm XMMUYEeCcKon TepMOoAMHaAMWKK, (Pa30oBbiX PaBHOBECUMI U (DA30BbIX NEPEXOAOB, INEKTPOXUMUM, XUMUYECKOM
KMHETUKN.

OlNK-2: Cnoco6eH ncnonb3oBaTb MaTemaTu4yeckue, (*)VI3VI‘-IeCKMe, (*)VI3VIKO-XVIMM‘-IeCKVIe, XnuMmuyeckue metToabl
AnA pelwleHnA 3agayd ﬂpO(peCCVIOHaﬂbHOVI AeATeNIbHOCTU

3HaTb: 3aKOHbI q3VI3VI‘-IeCKOI7I XUMUN, 3aKOHOMEPHOCTU NpOTEeKaHUda U paBHOBECUA OTAEJIbHbIX KIaCCOB XUMWUYECKUX
peaKLl,VIVI N CBA3b 3TUX SaKOHOMepHOCTeVI ¢ ocobeHHOCTAMM BHYTPEHHEro CTpOeHUA MONEeKyln OTAENbHbIX rpynn
XUMUYECKUX COEAUHEHUN.

YMeTb: UCNONb30BaTh 3aKOHbI CbVI3VILIeCKOl7I XnMun, TepMmognHaMnyeckme CrnpaBOYvHble [OaHHble W pe3yrnbTaTtbl
CbVI3VIKO-XVIMVI‘-ieCKOI'O JQKCnepumMeHTa nOna onpegerieHna HanpaBleHUAa XUMUYEeCKUX peaKLl,l/Il\/‘IY Ana  BblHUCEHUA
paBHOBECHOro BbiXOo4a MNPOAYKTOB, onpeaeneHuna TennoBbiX S(bd)eKTOB peaKLI,I/IIZ; onpegeneHna KOHCTaHT CKOpOCTeVI
XUMUHECKNX peaKLl,VIVI pPa3nnyHbIX NOpAAKOB U 3HEPrun aktmBauun U UCNONb30BaTb MOJTyYEeHHble pe3ynbTaTtbl A4
peweHna 3agad ﬂpO(beCCVIOHaJ'IbHOIZ AEATENIbHOCTU..

Bnapgetb: HaBblkamMu aHanusa wu pacyeTa TEepMOoANHaAMUYECKUX MNMapaMeTpoB QDVISMKO-XMMM‘-IGCKVIX npoueccos,
METOAMKON N TEXHUKOW na6opaTopHoro QKCNnepumMeHTa.




3 PE3YJIbTATblI OBYYEHUA MO ANCUUNNUHE

HanmeHoBaHue n cogepxaHue pasaenos,
TEM U Y4EBHbIX 3aHATUIA

Cemectp
(kypc ans
3A0)

KoHTakTHasa paboTa

Jlex.
(vacenl)

Mp.
(vacenl)

Nab.
(vacenl)

CP
(4achbl)

MHHOBaL.

copmbl
3aHATUN

dopma
TekyLLero
KOHTpOns

Paspen 1. OcHoBbI XUMUYECKON
TepMoaMHaMUKN

Tema 1. BBegenune. CoagepxaHve 1 3agaun
Kypca. TeopeTnyeckme MeToabl
umsmnyeckomn XUMUN:
KBAHTOBO-XUMUYECKUNA,
TEpMOAMHAMNYECKUNN, KUHETUYECKUIA.
OcCHOBHble NonoXeHns KBaAHTOBO-
XUMWYECKOro meToaa.
SKcnepuMeHTanbHble MeToabl hunsanyeckom
XUMUWN. WHTepnpeTauus
3KCMepuMMeHTanbHbIX AaHHbIX. [Mpeamer
XUMUYECKO TepmoguHamukn. OCHOBHbIE
NOHATUSA.

MpakTnyeckoe 3aHATME:  BbinonHeHue
ynpaxHeHUn.

ra

Tema 2. YpaBHeHus COCTOSIHUSA
TepMoanHaMmn4eckon CUCTEMBI.
OKCTEHCUBHbIE n WHTEHCUBHbIE
napameTpbl. Hynesoe Hayano
TepMmoanHamukn. DyHKUMKM npouecca wu
COCTOSIHUSA. MepBoe Havano
TepMmoavHamukn. TennoTel oGpasoBaHus
NpoCTbiX  BeWecTB WU  COeAUHEHUMN.
CraHpapTHoe COCTOSIHME. Pacuert
TennoBbiX  3(P(eKToB B  pasfiMYHbIX
XMMUYECKMX MpoLeccax. [ennoemMKoCTb.
YpaBHeHue Knpxroda.

MpakTnyeckoe 3aHaTHE: PelleHne 3agayd n
BbINONHEHNE YNPaXXHEHUN.

JlabopatopHasa paboTta: WHCTpykTax no
TexHuke 6e3onacHoCcTu.

"KanopumeTtpus.

1) OnpegeneHvne TennoTbl PacTBOPEHMS
conu.

2) Onpepenenune TENnnoTbl
HenTpanusauumn”.

Tema 3. [Tlpoueccbl obpatumbie #
HeobpaTMMble,  CaMOMPOWU3BOSIbHbIE U
BbIHYXAEHHbIe. JHTpoONMa Kak (yHKUNS
COCTOSIHMSI TEPMOOUHAMUYECKON CUCTEMBI.
I Havano TepmoauHamwukn. Pacuet
W3MEHEHNS1  SHTPOMWM B PasfM4HbIX
npoueccax. lll Hayano TepmoanHaMUKW.
OcobeHHoCTH TepMOANHAMNYECKUX
cucTem, coaepKaLmx
BbICOKOMOIEKynsipHble coeauHeHus (BMC)

MpakTnyeckoe 3aHATHE: PelleHne 3agad n
BbINOSIHEHNE YMPAXXHEHUN.

JlTabopaTopHoe 3aHdaTue: «Pacuér
CTaHOapTHbIX TEPMOANHAMUNYECKMX
napaMeTpoB XUMWYECKOW peakuum npu
3aaHHON Temneparype»

10




Paspgen 2. MeToabl paBHOBECHON
TepMmoagMHaMuKn. XuMmn4eckoe paBHoBecue

Tema 4. MakcumanbHas  pabota u
XMMUYECKOE CPOACTBO. TepmMoguHaMmmyeckme
noteHumansl. Kputepun HanpaBreHHOCTM
XUMUYECKOTO npovecca n Mepa
paboTtocnocobHOCT  TepMOAMHAMUYECKON
cucTeMbl. Xapaktepuctnyeckue QyHKLMM U
ux cBoucTtBa. YpaBHenus [unbbca —
lenbmronbua, Mbbca — [iorema, BbIBOA,
dyHOamMeHTanbHbIX ypasHeHun 'mbbcea.

MpakTnyeckoe 3aHaTMe: PelweHne 3agad u
BbINMOSIHEHNE YNPaXXHEHUN.

Tema 5. MameHeHne noteHumanos mMbbca n
FenbMronbLua B pasnuMyHbIX  Mpoueccax.
Xumnyeckun noteHumnan. O6uwee ycnoeue
pPaBHOBECUS CUCTEMbI, 3aKOH AEWCTBYIOLLMX
mMacc. OnemMeHThI CTaTUCTUYECKON
TepPMOAMHaAMUKM. BbiBOg, ypaBHEHUS
BbonbumaHa — NnaHka n pacyeT XMMUYECKOro
noTeHUuuana C  MNOMOLLbI  MONOXEHWUN
CTaTUCTMYECKOM TEPMOANHAMUKMN.

MpakTnyeckoe 3aHaTMe: PelweHne 3agad u
BbINMOSIHEHNE YNPaXXHEHUN.

ra

Tema 6. KoHCTaHTbI paBHOBeCUS.
®dyruTmBHOCTH n aKTUBHOCTM.
TepmoamHammnyeckasi KOHCTaHTa paBHOBECUS
n nonoXxeHvne paBHOBeECUS

TepMoguMHaMU4YEeCKON CUCTEMbI. YpaBHEHUA
N30TEPMbl XMMUYECKOW peakumm un BaHT
lNodda. CywHocte npaeun Jle Latenbe.
KoHCTaHTbl  rasoBbiX W FeTEPOreHHbIX
paBHoBecuin. MeTogbl pacyeTa KOHCTaHT
paBHoBecun. OcoBeHHOCTM TepMOOUHAMUKN
peakuuii nonumepusauun.

MpakTtnyeckoe 3aHaTMe: PeweHne 3agad u
BbINMOSIHEHNE YNPaXXHEHUN.

MHTepakTMBHaa  nabopaTtopHas  paborTa:
"MlccneqoBaHme XMMMYECKOro paBHOBECUSA B
rasoBol cucteme, cogepxaiien N204 n NO2

KoHTponbHas paboTta no pasgenam: "OCHoOBbI
Xummyeckon TepmognHamukn" mn " MeTtoapl
pPaBHOBECHOW TEPMOAWMHAMUKN. XUMUYECKOE
paBHoBecue".




Paspen 3. ®a3oBble paBHOBECMKS U CBOMCTBA
pacTBOPOB (HE3NEKTPONMUTOB)

Tema 7. lNpumepbl reTeporeHHbIX CUCTEM W
npoueccoB B  HuX. [loHatna  asbl,
NMOBEpPXHOCTM pa3fena, He3aBMCUMOro Yucna
KOMMNOHEHTOB.  YCNOBWsi  paBHOBECUS B
reTeporeHHbIX TepmMoanHaMmyeckmx
cuctemax. Teopema [iorema n npasmno ¢as
mMbbca. AHanuM3 amarpaMMm  COCTOSIHUSA
O[HOKOMIMOHEHTHBIX  CUCTEM. YpaBHeHue
Knayauyca — KnanenpoHa.

MHTepakTMBHaa  nabopaTtopHas  paboTa:
"MaydeHne paBHOBECUS XWOKOCTb - Map B
OJJHOKOMIOHEHTHOM cucteme".

MpakTtnyeckoe 3aHaTMe: PeweHne 3agad u
BbINONHEHNE YNPaXXHEHUN.

ra

Tema 8. ObLas xapakTepucTnka pacTBOPOB.
Buabl pactBopoB. XuMu4yeckuin noTeHuman
KOMMOHEHTa B MAaearlbHOM pacTBope. 3akoH
Payna w»n aHanmM3 OTKMOHEHWA OT Hero.
Abcopbumsa. PactBopbl rasoB B XXWUAKOCTSAX.
3akoH [eHpun. BnusHue paBneHns u
TemnepaTypbl Ha pacTBOPMMOCTb [a30B B
XNOKOCTSX WM pacTBopax. HacblweHHble
pacTBOpbI.

JlabopaTtopHas pabota. KpuomeTtpus.

Tema 9. ConbBaTtauus, romo- "
retepoaccoumaums B pacTBopax.
XuMunyeckui noTeHuman npeaensHo

pa3baBrieHHbIX W peanbHbIX PaCcTBOPOB.
KonnuratmeHble cBOWCTBA PacTBOPOB M WX
KONMWYecTBEHHOE onucaHue. Bbluncnexue
aKTUBHOCTEWN pacTBOPUTENS U PaCTBOPEHHOIO
coeauHeHus! no 3KCMepUMEHTabHbIM
3HAYEHUSIM CHWKEHUs [OaBfieHUsi Mapos,
OCMOTUYECKOTO  OaBfEHUSl,  TOHWKEHUS
TeMnepaTypbl 3amMep3aHWsi U MOBbILIEHUS
TemnepaTypbl KUMEHUS1 PaCTBOPOB.

npaKTMHeCKOG 3aHATne: PeweHne 3apay u
BbIMOJIHEHNE ynpa>|<HeH|/||7|.




Pasgen 4. TepmoguHamuka reTeporeHHbIX
cucteM. MeTtoapbl pasgeneHus cmecen

Tema 10. BuHapHble  pacTBOpbl €
HeorpaHU4YeHHOM pacTBOPMMOCTbIO
KOMMOHeHTOB. MeToabl U3NKO-XMMUYECKOTO
aHanus3a. [mnarpammbl  COCTaB-CBOWCTBO.
3akoHbl KoHoBanosa. [lpoctasi neperoHka.
MpaBuna BpeBsckoro. MpuHUMN
pektupunkaumn. bBuHapHble cUCTeMbl C
OrpaHM4YeHHOM B3aUMHOW pPaCTBOPUMOCTbLIO
koMmnoHeHToB, BKTP 1 HKTP. OcobeHHocTH
cuctem ¢ BMC, cnvHopganwn. lMeperoHka c
BOASHBIM Mapom, C reTepoaseoTpornom u 6es
retepoaseoTtpona.

npaKTMHeCKOG 3aHATne: PeweHne 3apay u
BbIMOJIHEHNE ynpa>|<HeH|/||7|.

JlabopaTopHasi paboTa: «®daszoBoe
paBHOBecue xuakocTb-nap. OnpegeneHue
COCTaBa XXUAKOW 1 naposou ¢as".
2.MIHTepakTuBHass nabopaTopHasi paborTa:
"lNeperoHka neTy4mx cmecen".
3.MHTepakTnBHas nabopatopHas paboTa:
"AHanu3 guarpamMm  KuneHust  BUHapHbIX
cuctem".

BeinonHseTca ogHa pabota no BbIGOpy
npenogasartens.

ra

n.K

Tema 11. PaBHOBecuss «kpuctannol —
XNOKOCTbY» B OMHapHbIX cucTemax.
Tepmudeckuii aHanus, KpuBble OXMaxaeHus,
anarpammel NNaBKOCTMW. Cuctembl ¢
HeorpaHNU4YeHHown " orpaHn4yeHHom
pacTBOPUMOCTbIO B KpUCTanIn4yeckom
COCTOSIHMKN, C OOpa3oBaHWEM XUMWUYECKMX
COEOVHEHUN, NMNaBAWUXCA KOHIPYIHTHO W
WHKOHIPY3HTHO, C TMPOCTON  3BTEKTMKOM.
MpUHUMNBI OXNaXAEHUA U Pa3MOPaKUBaHUS.
OcobeHHocTn cuctem BMC —pacTtBopuTens,
BMMSHWNE TemnepaTtypbl W  MOJEKYNSAPHOM
Maccbl nonMmepa Ha  pPacTBOPUMOCTb.
BbicokoanacTuyHoe COCTOsiHME nonumepa,
nnactndpukaumns.

MpakTnyeckoe 3aHaTMe: PelweHne 3agad u
BbINMOSIHEHNE YNPaXXHEHUN.




Tema 12. PaBHOBeCcUS B TPEXKOMMNOHEHTHbIX
cucTemax. TpeyronbHUKK M'mb6ca n
Po3seHbyma, cucTembl C  OrpaHW4YEeHHOWN
B3aMMHON pacTBOpUMOCTblo. KoadhdunumeHT
pacnpegeneHns pacTBOPEHHOIO COeAMHEHNS
Mexay ABYMsi KOHOAEHCMPOBaHHbIMK dha3amu.
OKcTpakums. 3aBucMMocTb dunanko-
MeXaHW4YEeCKMX CBOWCTB CUCTEM NONUMep —
nonumep-pacTBopuTens OT CcocCTaBa M
CTPOEHUs BMC. MpuHUMNbI
Xpomarorpadu4eckoro  pasgeneHus  Ha
npumepe TCX © MemOpaHHbIX METO4O0B
pasgerneHnss Ha npuMMepe UCMNOMb30BaHUS
obpaTtHoro ocmoca. Obwasi xapakTepucTunka
MEeTOAOB pa3gerneHus.

MpakTnyeckoe 3aHaTMe: PelweHne 3agad u
BbINMOSIHEHNE YNPAXXHEHUN.

KoHTponbHas paboTta no pasgenam
"dasoBble paBHOBECUS n CBOWCTBa
pacTBopoB (HeanekTponuToB) "
TepMoguHaMmmnka  reTeporeHHbIX  CUCTEM.
MeTonbl pasgeneHus cmecen”.

UTtoro B cemecTpe (Ha kypce ansa 3A0)

KoHcynbTaumm n npomexyTovHas atTectauums
(Ok3ameH)

34

34

34

51

2,5

24,5

Pasgen 5. OcHOBbl XMMW4YECKOW KUHETUKW.
Teopusa akTUBMPOBAHHOIO KOMMIIEKca

Tema 13. lMoHATME O [OBWXYLLEN cure W
CKOpPOCTU HepaBHOBECHbIX MpPOLIECCOB.
deHomeHonornyeckas (bopmanbHas)
KnHeTuka. KumHeTMyeckne m3MepeHus #
00paboTka KMHETUYECKMX KpMBbIX. 3agauu
dopManbHOW UM MOMEKYNSPHON  KUHETUK.
TepMUHONOrMA XMMUYECKON KMHETUKW. Tunbl
peakuuin (obpaTumble 1 HeobpaTuMble, rOMO-
N reTeporeHHble, roMo- U reTeponuTuyeckue,
romo- n retepodgasHole). MonekynsapHoCcTb U
nopsiAoK peakumu. KuHeTnuyeckas
MHTepnpeTauusa 3akoHa OEeNCTBYHOLMX Macc.
TepMmognHammnyeckmi " KMHETUYECKUN
KOHTPOIb.

MpakTnyeckoe 3aHaTMe: PelweHne 3agad u
BbINMOSIHEHNE YNPaXXHEHUN.

ra




Tema 14. O6uwHoCcTb " pasnuyve
TEPMOOMHAMUYECKOTO M KMHETUYECKOro
onucaHus XUMUYECKUX peakuui.
3aBNCUMOCTb CKOpoCTU peakuunn oT
TemnepaTypbl. YpaBHeHue AppeHunyca u ero
0DOOCHOBaHME C MOMOLB  YpaBHEHUS
n3obapbl BaHT Noddha. SHeprus akTnuBaumm u
nNpegaKkCnoHeHUnanbHbIN MHOXUTENb. Teopua
aKTMBHbIX CTONTKHOBEHWUN, MOHATMUE O CeYEeHUN
peakuum (npouecca). Teopus
aKTUBMPOBAHHOIO KOMMMeKkca OWpuHra wu
MonsaHn. OcHoBHbIE MnonoxeHusi. BbiBoa
Bblpa)X€HUS AN KOHCTaHTbl  CKOPOCTU
peakuun B oOwWwem Buae. HTanbnus w
SHTPONUS akTMBALIUN.

MpakTnyeckoe 3aHATUE: PelweHne 3agay u
BbINMOSIHEHNE YNPaXXHEHUN.

Tema 15. MNpuHUMN NUHEMHOCTM CBOOOAHBIX
aHEprnn Kak cneacreue Teopum
aKTVBUPOBAHHOIO KOMMekca.
Mcnonb3oBaHve 3TOro  npuHuUMna  Ans:
0ObsICHEHNS  BNUSHUA  pacTBopuTend wu
coneBbiX 9PAEKTOB HA  KUHETUKY U
TepMOoaAMHaMUKKy NpoLLeccoB B pacTBopax; aAnd
YCTaAHOBMEHUS CBA3N MexXay CTpOeHuem u
peakUMOHHON CNOCOBHOCTLID COeQMHEHUI Ha
npumepe ypaBHeHun [ammeTta n TadTa;
00O BACHEHNS ANEKTPOPUITBHBIX "
HYKNeoMUnbHbIX  MEXaHM3MOB  peaKkuuii;
ctepuyecknx  adpdpektoB. MexaHusmbl U
KMHETMKa peakuMi C y4acTMeM UOHOB.
Mmpponus.

Paspgen 6. Knnetnyeckue MeTo bl
nccnegoBaHmst XMMUYECKMX NPoLEeccoB

Tema 16. [llpsmaa un obpaTHaa 3agada
KMHeTu4ecknx  uccrnegosaHnin.  [pumepsl
peweHnn. Tpu3Hakn nNPOCTbIX W CIOXHbIX
peakuun. [puMepbl MeXaHU3MOB LEMHbIX,
COMPSKEHHBbIX, (POTOXMMUYECKUX peaKLui.
MeToapl onpeaeneHus NUMUTHPYIOLLEN
ctaguu. [lpoueccbl anddysmm B rasax wu
KOHAEHCUPOBaHHbIX cpefax. 3akoHbl duka,
cTatuctMyeckas M TepMoAuHamMuyeckasi

MHTepnpeTaums. BbicTpble peakumm.
KuneTtunka 7] MexXaHn3M peakummn
nonumMmepusauunm

MpakTnyeckoe 3aHATUE: PelweHwe 3agay u
BbINOSIHEHNE YNPaXXHEHUN.

JlabopaTtopHoe  3aHdATMe:  OnpepgeneHue
KOHCTaHTbI CKOpPOCTU peakuum no
3KCnepMMeHTaNbHbIM AaHHbIM.

ra

PrP,M




Tema 17. MeToapbl onpegeneHns nopagkos B
NPOCTbIX n CMNOXHbIX peakumsix.
OuddepeHumanecHble ¢ WHTerpanbHble
MeTOAbl ONpederneHnss 3HEeprun axkTuBauumu.
OnpepeneHve  numuTupyloWwen  cragum
reTeporeHHoro npouecca no BenuuuHe
3Hepruu aktusauun. BelumcneHmne sHTponun u
SHTanNbMMK aKkTuBauumu. B3sanmocBa3b
3Ha4YeHUM STUX BENUYMH C BEPOSATHLIM
MEeXaHM3MOM  peakuum Ha  npumepax.
MukpoBonHoBasa aktuBauus. OnTumusaums
XMUMUYECKMX NPOLIECCOB.

JlabopaTtopHasi paborta: "MccnemoBaHue

KMHETUKN peakuum KaTanmMTU4yecKoro
pasnoXxeHnsa nepokcuga sogopoaa”.
JlabopaTtopHaa  paborta: "Onpenenexue

KOHCTaHTbl CKOPOCTU MHBEPCUN Caxapo3bl.

npaKTMHeCKOG 3aHATMe: PeweHne 3agay u
BbIMOJIHEHNE ynpa>|<HeH|/||7|.

Paspgen 7. Katanus

Tema 18. OnpepeneHuwe wu cBoONUCTBa
KatanusaTopoB. BnusHue katannsaTtopoB Ha
KMHETUKY W TepMOAMHAMUKY XUMWUYECKMX
npoueccoB. MexaHu3M kaTanu3a B pamkax
Teopun aKTUBMPOBAHHOIO KomMnnekca.
CeneKkTUBHbIA N HecenekTUBHbIN KaTanua.

WHrnbmposaHue " WHULMNPOBaHNE
KaTanuTuyeckux peakumi. Bugbl roMoreHHoro
KaTanuaa. KncnoTHO-OCHOBHLIN

(cneundpmyeckunin n obLMIA) KaTanms.

npaKTMHeCKOG 3aHATMe: PeweHne 3agay u
BbIMOJIHEHNE ynpa>|<HeH|/||7|.

Tema 19. depMeHTaATMBHbIN  KaTanus,
obnactu NPUMEHEHNS. [eTeporeHHbIn
KaTtanus. BnusHue katanvsaTopa Ha aHepruio
aKTMBaLmm nMMUTUpYoLLLEen cTaguu
reTeporeHHoro npotiecca. dakTophl,
BAMUSIOLIME  HA  KUMHETWKY  agcopbuumu.
N3oTepma JleHrmiopa. CkopocTb
reTeporeHHon KaTanMTUYecKon  peakumu.
MexdasHbIn KaTanua.

KoHTponbHas pabota no pasgeny "
KuHeTnuyeckue MeToAbl nccnepoBaHus
XUMMYECKMX NpoLeccoB"”.

Pasgen 8. PacTtBopbl anekTponuTtoB. Teopus
3NEKTPONUTUYECKON Anccoumnanmm

ra

Tema 20. AHOManuu KonnUraTMBHbLIX CBOMCTB
B pacTBopax 3MeKTPOSIMTOB. V30TOHUYECKUI
KoagppuumeHt. Teopusa  AppeHuyca w
nocnepywowas anckyccnst.  OBocHoBaHue
3NEKTPONUTMYECKON  AUccouMaLMK: LMK
bopHa — Xabepa, npoBoAUMOCTbL U
CONbBaATOXPOMHLIA 3dbdekT B pacTBopax
3NEeKTPONnNTOB. CunbHble " cnabble
3ANEKTPOnUTLI. 3akoH pasbaBneHus
OcTtBanbaa, cTeneHb guccouunaunm.

MpakTnyeckoe 3aHATUE: PelweHne 3agay u
BbINOSIHEHNE YMPAXXHEHUN.

ra

PrP




Tema 21. PacdeTbl TepMoguUHaMUYECKNX
napamMeTpoB B pacTBoOpax 3MEKTPOSINTOB.
Tennotel obpas3oBaHus U  conbBaTaumm
(rmapartaumm) MoHOB. XMMUYECKUI MOTEeHUnarn
noHa. OCHOBHbIE NOSNOXEHUSA, NPUBIIMKEHNS U
cnegcteus Teopun [ebas — Xiokkenst Ans
pacTBOpOB CUINbHBIX 3NEeKTPOsnTOoB,
COOTBETCTBME IKCMEPUMEHTY. AKTUBHOCTb U
KO3(p(OMLUMEHT aKTUBHOCTU 3NEKTPOSINTOB.
ConbBaTauusi, romo- W retepoaccoumaums
MOHOB B pacTBOpaXx 31eKTPOSINTOB.

MpakTnyeckoe 3aHAaTME: PelleHne 3agad u
BbINMOSIHEHNE YNPaXXHEHUN.

JlabopaTtopHoe 3aHATHE: PacueTbl cpepgHero
WMOHHOro kKoadduumeHta no teopun [ebas -
XHoKKkens. MpaHunubI NPUMEHMMOCTH
npegenbHoro 3akoHa [ebas.

Paspgen 9. KoHcTaHThI guccoumnaumnm KUCrnoT B
pacTBopax

Tema 22. Nogxoabl K aKCnepuMeHTanbHOMY
onpeneneHunio KOHCTaHT guccounauum (pKa) B
pactBopax. OnpegeneHne 3HadeHun pKa
KMCNOT N OCHOBaHWM B BOOHbLIX pacTBOpax.

XapakTepucTuku " 0cobeHHOCTH
opraHM4eckux pacTBopuTEnEN.
KoHayktomeTpuss ¥ MNOTEHUMOMETpUS B
HEBOAHbIX cpepax. OcobeHHoCTH
CNekTpohoTOMETPUYECKOTO ONnpeaeneHns B
OpraHNYecKux pacTBOpUTENSIX.

CraHgapTu1saums wkan KMcrnoTHoctm (paH+) B
HEBOAHbIX cpeaax.

npaKTMHeCKOG 3aHATMe: PelwleHne 3apad u
BbIMOJIHEHNE ynpa>|<HeH|/||7|.

JlabopaTtopHasa pabora:
1."KoHayKkTOMeTpuryeckoe TUTPOBaHME.
2."OnpepgeneHne KOHCTaHTbl guccoumaumm
cnaboro anekrponura".

Tema 23. KNCnoTHbIE U OCHOBHbIE CBOWCTBA
COeaUHEHUHN, amMdonunThbI. TayTtomepus,
LUBUTTEP-NOHBLI. Kpuctannuyeckoe cocTtosHue
3MEeKTponNMTOB B BuMOe Cconem u  co-
KpUCTannos. MHorocTtyneHyaTtble
npoTonMTMYeckme paBHoBecus. [Juccoumaunsa
KMCNOT N OCHOBaHWA B BOOHO- OPraHnU4ecKux
cmecsax. [MpotonuTuyeckne paBHOBeCUSI B
OpraHn3oBaHHbIX pacTBOpax.

MpakTnyeckoe 3aHAaTME: PelleHne 3agad u
BbINMOSIHEHNE YNPaXXHEHUN.

ra




Pasgen 10. TepmoguHamnyeckas Teopusd
ao4C

JLK

Tema 24. lNpupoga Toka B npoBogHukax Il

poaa. dnekTpoxummyeckas sveika,
anekTponua. 3akoHbl U NocTosHHas Papages.
HapyweHue obpaTtumocTu, penokc

-npoueccbl Ha anekTtpogax. O6o3HayeHus1 B
3NEKTPOXMMMNYeckmx cxemax. Karog n aHop.
OnemeHT [aHuens — HAkobu. Pabora
ANEKTPOXNUMUNYECKOTO npovecca.
ONEeKTPOXUMUYECKNIA  SKBUBANIEHT 3SHEPIUM
mbbca oOwen pedokc peakumm  Ha
3MNeKTpoAax afieMeHTa.

MpakTnyeckoe 3aHaTMe: PelweHue 3agad u
BbINOSIHEHNE YMPAXXHEHUN.

Tema 25. Mpasuna 3anucu
anekTpoxummyeckmx cxem (IUPAC 1953 r.).
BopopoaHbin anektpod. Psag ctaHaapTHbIX
HanpsbkeHu anekTpodoB. TepmoauHamuka
9MNEKTPOXMMMUYECKNX  CUCTEM.  YpaBHEHUs
HepHcTa (2 BapuaHTa). 3aBucumoctb 3C ot
TemnepaTtypbl.  BbluuMcneHve  KOHCTaHTbI
paBHOBECUS W onpedeneHve W3MeHeHus
SHTanNbMUKU, SHTPOMUU, BHYTPEHHEN 3HEepruu
3MNEKTPOAHbIX peakUuMn 3NeKTPOXMMUYECKOrO
aneMeHTa.

npaKTMHeCKOG 3aHATHe: PelleHve 3agay wu
BbIMOJIHEHNE ynpa>|<HeH|/||7|.

ra

Tema 26. Knaccudukauma anekTpogoB Kak
cneacTeue ypaBHeHu HepHeta. Qnektpoapi |
poaa (meTannuyeckne n rasoBble).
CBUWHLOBbBI  aKKyMynsaTop  Kak  npumep

xumuyeckorn uenn. Onektpoabl Il popa
(amanbramHbin, xrnopcepebpsHbIn,
KanomenbHbIN, XUHTMOPOHHbIN).
KoHUeHTpaunoHHbIEe uenu. onemeHT
BecToHa. HepaBHoBecCHbIE

aneKkTpoxmMmnyeckme npoueccol. NMoTeHuyuwan
nepeHanpsxeHusi.  YpasHeHune  Tadens.
MpuHUMN 3ANEKTPOXNMMNYECKOMN OUYUCTKM
pacTBOpPOB.

MpakTnyeckoe 3aHaTMe: PelweHue 3agay u
BbINONHEHNE YNPaXXHEHUN.

JlabopaTtopHasa paboTta: "Onpegenerne 30C
ranbBaHNUYECKMX NTIEMEHTOB.




Tema 27. CTeKnsaHHbIN anekTpos,
namepeHne pH. lWkana pH B BOOE u
BOAHO-OpraHmnyeckux cmecsx. MNMpaktuyeckoe
Ncnonb3oBaHue NOTEHLIMOMETPUYECKNX
nU3MepeHui: onpeaeneHne npousBeaeHus
pacTBOPMMOCTW CONEN; KOHCTaHT rMaponumaa,
auccoumaumMm M paBHOBECUW  pefoKC
peakumn;  KO3(PMULMEHTOB  aKTUBHOCTU
NOHOB

MpakTnyeckoe 3aHATUE: PelieHne 3agjay u
BbINOSIHEHNE YMPaXXHEHUN.

JlabopaTopHas pabota
MoTeHunomeTpnyeckoe TuTposaHmne"
JlabopaTtopHaa pabota "OnpegenexHne pH
OydepHbIX BOAHbLIX pacTBOPOB".
KoHTponbHas paboTa no pasgenam: "
PacTteopbl ANEeKTPONnNTOB. Teopuu
3MNEKTPONUTUHECKOWN anccoumaumn.
KoHCTaHTbI  guccoumaumm  KUCIOT B
pacTBopax. TepmoguHamu4yeckass Teopus
o4C".

Utoro B cemecTpe (Ha kypce ansa 3A0)

KoHcynbTaumm n npoMexyTodHas
aTTecTtauunsa (Ok3ameH, Kypcoas paboTta)

34

17 34

66

4,5

24,5

Bcero koHTakTHasA pa6bota u CP no
AVCLUMUNNnHe

194

166

4 KYPCOBOE NPOEKTUPOBAHUE

4.1 Llenu v 3agayu KypcoBou paboTbl (npoekTa): CchopmmpoBaTtb koMneTeHUMM obyyaroLerocs B obnactu
PU3MKO-MaTEMATUYECKMX 3HAHUI O (PUNKO-XMMUYECKMX NPOLIECCaX, XUMUYECKMX 1 ha30BbIX NPEeBPaLLEHUSIX,
HeobXxoanMbIX AN OpraHn3aLmmn, KOHTPONSA U NPOM3BOACTBEHHO-TEXHONOMMYECKON AEATENBbHOCTM NPON3BOACTB
XUMUYECKOWN TEXHONONN; ChOPMUPOBATL YMEHUS CAMOCTOSATENBHOMO pPeLLEHUs] NOCTaBIEHHOWM TEXHOMOMMYECKON
3a[a4uun, a Takke YMEHUS 1 HaBbIKM OGOOPMIIEHNST CBOETO peLLEHUS B MaTeMaTmnyeckon oopme, B Buae rpacmyeckomn

3aBUCUMOCTMU U NOACHUTENbHON 3anncKu.

4.2 TemaTukKa KypcoBoM paboTbl (NpoekTa): * [eTeporeHHbIn kaTanua (paBHOBECKE, KUHETUKA)
» Agcopbums n pasgeneHvne gecopbata MeTo4oOM pekTudukauum
» AGcopbuusa 1 pasgeneHue pactTBopa METOAOM peKkTUdmKaumm
» ABcopbuunsa n pasgeneHve, KOHLEHTPMPOBaHKe pacTBopa MeTo4oM 06paTHOro ocmoca

 PaszgeneHne pacTBOpOB 3NEKTPONUTOB (BbIMOPaXUBaHWE pacTBOPUTENS, BbinapuBaHue, Kpuctannmsaums

4.3 TpebGoBaHus K BbINOMIHEHUIO U NMPeACTaBIIEHUIO pe3ysibTaTOB KypcoBOW paboThbl (NMpoekTa):
PaboTta BbINOMHSAETCA MHAMBUAOYaANbHO C  WCMONb30BaHWEM pacyeTHOro MeToda C  obsi3aTenibHbIM

TeopeTn4eCckmum obocHoBaHMeM.

PesynbTaThl NpeacTaBnsaoTCA B BUAE NOACHUTENbHOW 3anuckun, obbemom 25-30 nNMCTOB nevaTHOro TeKCTa,

cogepxatlero cneayrouime obsi3aTenbHble 3NEMEHThI:

*BBeneHune
*PacueTbl npoueccos

-TeopequeCKoe obocHoBaHve npoueccos

*['padnyeckme 3aBUCMMOCTHN

*AnnapaTypHoe odopMieHne npoLecca (Cxema, pUCyHKM C onmncaHnem)

*3akrntoyeHne

5. ®OHJ OLIEHOYHbLIX CPEACTB ANA NPOBEAEHUSA NMPOMEXYTOYHOW ATTECTALIUK
5.1 OnucaHue nokasartesnien, KpUTepueB M CUCTEMbI OLLEHUBAHNSA Pe3ynbTaToB 06yYeHus

5.1.1 NokasaTtenu oueHUBaHUA

Kon HanmeHoBaHue oueHOYHOro
lMoka3aTtenu oueHnBaHNs pesynbTaToB 0by4eHus
KoMneTeHumn cpeacTea
[laeT onpegeneHne OCHOBHBIX MOHATMA W 3aKOHOB XWMWUYECKON
; Bonpocbl ansa YCTHOro
OrlnK-1 TepMOAUHaAMUKU;
cobecefoBaHus
nanaraeTt MeToabl TEPMOLOMHAMNYECKOTO OMMUCAaHNA XUMUYECKUX 1




XapaktepusyeTt pacTBOPbl 3NIEKTPOSINTOB U
CUCTEMbI C NO3nLunn TepMOoanNHaAMUKN;

CMOXHbIX LEMHbIX,
MOMOLLbI0 YPaBHEHWIA;

(bepMeHTaTVIBHOFO Katanuaa.

paccynTbiBaeT napamMmeTpbl CUCTEMbI;

CUCTEMbI U BO3MOXHbIX U3MEHEHUAX B HEN.

Cba3OBbIX paBHOBeCVIVI B MHOIFOKOMMOHEHTHbIX CUCTEMAX;
ANEeKTpoxXxnmMmmieckmne

NOoACHAET NpUHUMNbl N YypaBHEHUA d)opmaanon KUHETUKN N KNHETUKU
reTeporeHHbIX " CbOTOXVIMW—IeCKVIX peaKLl,VIVI Cc

pacKpbiBa€T OCHOBHbIE NMOHATUA TEOPUN TOMOIFr€HHOro, reTeporeHHoro n

I'IporHo3|/|pyeT, oueHmBaeT W aHanun3anpyet napamMeTpbl COCTOAHUA

cuctembl. [MpoeBogut BLIGOP MeToda pacyeTa
KMHEeTUYecKne napamMmeTpbl NPOLLECCOB;
opueHTMpyeTca B copmynax, BblGupaeT

Heobxogumble U

aHann3npyeTt pesynbTaTtbl pacyeToB U AenaeT BbiBO4 O COCTOAHUU

Tunosble NpaKTuKo-
OpueHTUpoBaHHbIe 3aaHuA

Kypcosas paboTta
u  BbluUCNAET

3aKOHbl XMMWYEeCKOro paBHOBeCuUd,

OueHuBaeT  BnMSIHWE  YCIOBUN
MEXMOIEKYIIAPHOro B3aMMO4eNCTBUS.

npouecca
OrnK-2

conocTaBndeT pe3ynbTaTbl U AeNnaeT BblBOAbI.

OOGbBACHAET 3aKOHbI npoTeKaHnAa XUMUYEeCKUX peaKLl,VIVI BO BpeMeHun un
000CHOBbIBAET  3aBMCMMOCTb
CBOWCTB BeLeCTB OT BHELUHUX ycnoavu7| npoBeaeHnda peaxkuun.

AHanusmpyeT CTpoeHe COeaAMHEHUN, CMeCen N NX CBOWCTB, UCMOSb3YS
COBpEMEHHbIE MaTemaTnyeckue, msnyeckme, Xummyeckne n oU3NKo-
XUMUYECKMe MeToabl. BbINOMHAET aHanmna XUMUYEeCKUX COeadUHEHWUN,

Bonpocbl ans YCTHOro
cobecefoBaHus

Ha  xapaktep
Tunosble NpaKkTUKo-

OpueHTUpoBaHHbIe 3aaHuA

KypcoBas paboTa

5.1.2 Cuctema v Kputepmum oLeHNBaHUA

Kputepuu oLeHMBaHUA chopMMpOBaHHOCTY KOMMETEHLMI

LLikana oueHnBaHus
YcTHoe cobecenoBaHue

MncbmeHHas paboTa

[NonHbIN ncyepnbiBaoLLmiA OTBET,
NMokasbiBalWNA MNOHMMaHWe npegmeTa.
OpueHTUpyeTCs B OCHOBHbLIX TEepPMUHaXx,
3HaKOM C AOMOSIHUTENBbHOW NUTepaTypou,
npaBuUnbHO OTBEYaEeT Ha AOMOMHUTENbHbIE

BOMPOCHI.
CtyneHT nokasbisaet npaBunbHOE
5 (0Tnn4HO) NMOHMMaHWe YCroBuS 3adauv, BrageeT
HaBbIKaMW aHanuW3a YCrnoBsus, BbiGOPOM

HY>XHbIX 3aKOHOB WU daopmyn ana  ee
pelwieHuna.

YmeeT npaBuIibHO 06BACHUTL
TeopeTn4yeckme OCHOBbI aHalMTUYeCKnx
METOO0B W nNpaBUIlbHO Bbl6paTb MeTon

Ob6yyatowminica BnageeT npodeccuoHansbHom
TEPMWHONOrMEN, NokasbliBaeT BbICOKUI YPOBEHb
NPUMEHEHUS 3HaHWNA, YMEHUA U HaBbIKOB B
cBOen paboTe, paet obocHoBaHue
npegnaraembix pelueHun; ucnonbsyet
OCHOBHYIO W 3HakomM C  [OOMOSHUTENbHOM
pekoMeHA0BaHHOMW  NuTepaTtypown, paboTa
BbiMONMHEHa 6e3yKOPU3HEHHO B OTHOLLEHWUU
obbemMa, odopMneHNs U npeacTaBneHus,
cAaHa B YCTaHOBMEHHbIM cpok. Ha 3awwute
npeacTasneH  [oknag,  COnpoBOXAaeMbIN
npeseHTaumen, KoTopble B MOMHOM ob6beme
OTpaXkatoT BbIMOSIHEHHbIE 3ajaHusl, Ha BCe
BOMPOCHI AaHbl CYepnbiBaloLe OTBEThI

aHanusa.
CTanpapTHbIn OTBET, JINLLIEHHbIN
WHONBWAYANbHOCTH. HonyckaeT
He3HayuTernbHble MorpeLHocT npu
OTBETE Ha BOMPOCHI.

CryneHT nokasbiBaeT JocTaTtoyHoe

MOHMMaHWe YCroBUS 3ajauuv, BrageeT
HaBblkaMW aHanusa YcrioBus, NyTaeTcs B
BbIGOPE HY>KHbIX 3aKOHOB ¥ hopMyn Ans ee
peLueHust.

Ymeet npaBUnbHO 0O BACHUTD
TEOPETUYECKNE OCHOBbI aHaNUTUYECKMX
MeTOdOB W npaBuiibHO BbIGpaTb MeToa

4 (xopoLwuo)

aHanusa.
HenonHbin OTBET, nMerT MecTo
HebonbLlUne npob6ensl B 3HaHUSAX.

ﬂ,OI'IYCKaeT norpewHoCcT npu oTBeTe Ha
BOMPOCHI.

Ob6yyatowminica BnageeT npodeccuoHansbHom
TEpMUHONOrMern, nokaselBaeT  Tpebyemblin
YPOBEHb MNPUMEHEHUA 3HaHWUW, YMEHUN U
HaBbIKOB B CBOel paboTe mnpu HEKOTOpPbIX
NorpeLuHoOCTAX NpopaboTkn 3adaHuii KypcoBOn
pabotbl. Pabota BbinosiHeHa B MNOSIHOM
06bemMe, HO MMEITCH OLWNOKN B 0ODOPMIEHUN U
npeacTaBneHnm. PaboTta chaHa B
yCTaHOBIEeHHbIV cpok. Ha 3awwute npeacrasneH
Aoknag, Ho npeseHTauus He B NofnHOM obbeme
OTpaxaeT BbINOMHEHHbIE 3afaHns, Ha BOMPOCHI
OaHbl OTBETbl Pa3HOW CTEMNEHU MOSHOThI

lMNokasbiBaeT 3HaHNA yqe6Horo mMaTtepuana
B MWHMManbHOM obbeme. ,ElonyCKaeT
BornbLLoe KONMYECTBO HenpuHuunmuanbHbIX
owmbok. MoxeT YCTPaHUTb UX C NOMOLLbIO
npenoaasartenda.

3 (ynoBneTBOpUTENLHO)

O6yyatoLumincs [OeMOHCTpupyeT 3HaHus,
YMEHUSA M HaBbIKM B MUHUMATMbHO A0MYCTUMOM

obbeMe. MmeeT MecTO Hanuuue owmnbok;
UMEeKTCA  MOrpewHocTM B 0dopMIIEHUN
paboTbl. KypcoBasi pabota cmaHa cC

CyulwleCTBEHHbIM 3ano3gaHnem




CTygoeHT  nokasblBaeT  HedocTaTOuHoe
NoHMMaHue ycrnoBuS 3ajayuv, nyTtaeTcs B
BblOOpE HYXXHbIX 3aKOHOB W (POPMYIT 411 ee
peLleHuns.

HenonHbin oTBeT, ecTb OWWOKM B
N3NoXeHnn Heckonbknx Tem. lytaetca B
TepMUHaXx.

2 (HeyOoBnNEeTBOPUTESbHO)

He wMoxeT oTBeTMTb Ha Bonpoc 6e3
nomMoLLM ak3ameHatopa. MHOrouMcneHHble
rpybble owmnodku.

He noHumaeT ycnosue 3agayn, He MOXeT
npennoXnTb BapuaHTbl pelleHus. He
3HaeT TeopeTnyeckmx OCHOB
aHanMTU4ecknx METOAOB WM He MOXeT
npaBunbHO BblIOpaTb MeToA aHanusa nog
KOHKPETHbI 00BEKT.

MonbiTka cCNUCbLIBAHWA, WUCMOMb30BaHNA
Hepa3peLlleHHbIX TEeXHU4YeCKnX yCTpOVICTB

Ob6yvatowmiica obHapyxuBaeT npobenbl B
3HaHMAX OCHOBHOrO YyyebHOro Matepuana,
3a[aHns BbINOMHEHbI B HE4OMYCTUMOM Obbeme
¢ rpy6bivMn owmnbkamm, odpopmneHne paboTbl He
cooTBeTCTByeT  TpeboBaHusM. KypcoBas
paboTa caaHa C CyLeCcTBEHHbIM 3ano3gaHnem.
CopepxxaHue paboThbl MOJTHOCTbIO He
COOTBETCTBYET 3a4aHuI0.

MpencTtaBnexue vyxon paboTel, Nnarmvat, nbo
oTKa3 oT npeacTaBneHns paboTbl.

UM  Nonb30oBaHWe MNOACKa3Kon apyroro
vyeroBeka.

5.2 TunoBble KOHTPOJIbHbIE 3aA4aHUA UMK UHbIe MaTepuarbl, HEO6GX0ANMbIE ANSl OLIeHKN 3HAHUN, YMEeHUN,
HaBbIKOB U (MNK) oNbiTa AeATEeNIbHOCTH
5.2.1 Nepe4yeHb KOHTPONbHbLIX BONPOCOB

Ne n/n |

dopMynUPOBKM BOMNPOCOB

Cemectp 4

I'Ipep,meT nccnenoBaHMAa n teopeTnveckne metTonbl CbM3M‘-IeCKOIZ XUMMUM: KBAHTOBO-XUMNYECKNIA,
TepMOD,VIHaMVI‘-IeCKVIVI N KUHETUYECKUN.

SKCI'IepVIMeHTaJ'IbeIe MeToabl CbVI3VILIeCKOl7I xumun. HasHaveHue CbVI3VIKO-XVIMW—ieCKVIX MeTo40B aHanmaa.
anIMepr MHTEepnpeTauun skcnepmmMmeHTanbHbIX JaHHbIX.

OCHOBHBbIE MOHATUS XMMUYECKON TEPMOAMHaMUKK. TepMoanHammuyeckasi cucTema, paBHOBECUE, TENNOTA,
BHYTPEHHSA aHeprus, paboTta. OBoCcHyMTE LenecoobpasHOCTb UCMOSb30BAHNSA YKa3aHHbIX NMOHATUIA.

OCHOBHbIE TUMbI TepMoanHaMnU4eCKmnx CUCTeMm. anIMepr. |/|3MepﬂeMbIe BEJNMMYNHbI, XapakTepusytuimne
COCTOAHNE TepMO,D,VIHaMVI‘-IeCKOVI CUCTEMbl. OKCTEHCVBHbIE U UHTEHCKBHbIE BENNYNHBI. YpaBHeHme COCTOAHUA
TepMO,D,VIHaMI/I‘-IeCKOIZ cucTeMbl B obLem Buge.

MoHsATE O TEPMUYECKOM PaABHOBECUM U TEPMOAMHAMMYECKOM MnpoLiecce. Hyrnesoe Hayano TepMogMHaMuKM.
MoHATUE BHYTPEHHEN 3HEPTUM B TEpMOAMHAMUKE. PYHKLMM COCTOSIHUSA U MX CBSI3b CO CBOMCTBAMM MOJTHbIX
anddepeHLmanos Ha npyMepe BHYTPEHHEN SHEPrUW.

CyLLHOCTb 1 OCHOBHblE (hopMynMpoBkM | Havana TepmogmHamuky. uddepeHumnansHas opma, CBOMCTBA
NOJHbLIX 1 HENOMHbIX AnddepeHLManos.

Tennota npotecca npu NnOCToOAHHOM obbeme nnu npn NOCTOAHHOM OaBleHUN. OHTanbnns Kak (bYHKLI,I/IFl
cocTosiHuA. 3akoH 'ecca n ero cnegcraus.

3aBNCUMOCTL TEMMOBOro agpdekTa OT TeMnepaTypbl Ha NpUMepe aHanuaa guarpammbl n3o6apHoOro u
N30Xx0pHOro npoueccoB. BeiBog ypaBHeHua Knpxrodda. duanyeckun cmbicn auddepeHumansHom
TEnnoemMKoCcTH.

TennoemkocTb NCTUHHAA U cpeaHAA Npy NOCTOAHHbIX AaBleHUN Unun obbeme. MeToabl OLEHKM 1
SKCNnepuMeHTarnbHOro onpeneneHuna. 3Mﬂ|/|p|/|‘-IeCKI/Ie 3aBMCUMOCTM TEMMOEMKOCTU ANH BELWECTB U COEAUHEHUN
B KOHOEHCNPOBAHHOM COCTOAHUN. MHTepI’IOJ’IﬂLI,VIOHHbIe ypaBHEHUA O54 pacyeTa TenyioeMKOoCTN.

10

HeobpaTtumble camonponsBosibHble npoLiecchl. MNpumepsbl. TepMmoguHammyeckn obpatumMble npouecchl. PaboTa
06paTMMOro 1 HeobpaTUMOro NPOLIECCOB. HTPOMUSA Kak PYHKLMS COCTOSHUSI.

11

Tennota n pa6oTa B 06paTMMbIX 1 HeOBpaTUMbIX Npoueccax. MpuMepbl ¢ UCNONb3OBaHWEM AMarpaMm
COCTOSIHUA. QHTpONUA 1 TemnepaTypa. CYLHOCTb U aHanuTUYeckoe BblpaxeHue |l Hauana TepMoaMHaMMKK Ans
06paTnMbIX U HeoBpPaTUMbIX NPOLIECCOB.

12

Ill Hayano TepMoaMHaAMUKN U BblYMCIEHME abCONOTHOW SHTPOMNUN.

13

Xnmunyeckoe paBHOBECHue, 3HTponuAa N XnMmn4eckoe cpoacTeo. KleTeleM HanpaBneHusa npouecca. anIMepr Ha
anarpamMmmax COCTOAHUA. TepMOAMHaMMHeCKMG noteHumansl N'mébca n NenbmronbLa.

14

BbiBog ypaBHeHus [Mb6ca — [lorema u yHAaMeHTanbHbIX ypaBHeHun mbbca. dranyeckmin cmbici U NpUMepsbl
pasnu4yHbIx OpM 3anmcu ypaBHeHui M'mbbca.

15

N3meHeHune aHepruii M'nbbca n MenbmronbLa B XMMUYECKNUX npoleccax. 3aBUcUMocTb aHeprimn M'mbbea ot
Xummnyeckon nepemeHHon. ObLiee ycnosme paBHOBeCUS. 3aKOH AENCTBYIOLLMX Macc B hOpMynnMpoBKe
3ommepdhenbaa.

16

BbiBog YpaBHEHUA BonbumaHa — MNnaHka. PacyeT xuMmnyeckoro noteHumana KOMNOHEHTa B CMECH C MOMOLLbIO
NONOXEHWI CTaTUCTUHECKON TepMOONHAMMUKN.




17

Ob6uwee ycnosume paBHOBECUA XMMUYECKOro npouecca. KoHcTaHThI paBHOBECUA. anIMepbl BblHMCNeHnsa
KOHCTaHT paBHOBECUA. (DyFI/ITI/IBHOCTI/I N aKTUBHOCTU KOMMNOHEHTOB CMeCHu. TepMOﬂ,MHaMW—IeCKaﬂ KOHCTaHTa
paBHOBECUA.

18

3aBUCMMOCTb KOHCTaHTbI U MOSNTOXKEHNST XMUMUYECKOTO paBHOBECUA OT yCJ'IOBVIVI. anIMepbl. CyLl.lHOCTb npasun Jle
Watenbe n nx TepMmoanHaMmunyeckoe obocHoBaHue.

19

KoHcTaHTbI paBHOBECUA ra3oBbIX peaKLl,VIVI, BbIBOJ, B3aNMHbIX COOTHOLLEHMI B 00OLLEeM BUAE. I'eTeporeHHble
paBHOBeCUA. anMepbl. OcobeHHOCTH TepMoONHaMUKN peaKLI,VIVI nonunmepunsaunn.

20

UncneHHble MeToabl pacyeTa KOHCTaHT paBHOBeCUIA. MNpumep pacyeTa Ansi NPOM3BOSIbHOW TeMnepaTypbl.
MpUHUMMBI pacyeTa KOHCTaHT PaBHOBECUI B CTATUCTUYECKON TEPMOAUHAMUKE.

21

TepMO,EI,VIHaMVI‘-IeCKVIe moaenun pacTtBoOpoOB. WpeanbHble, npenenbHo pa36aBneHHb|e, artepmMarlibHble n
peryndapHblie pacTBOpbI. SHTDOI'IMSI CMeLLEHNS U XMMUYECKMI NOTEeHUMan naeansbHoro pacTBopa.

22

3aBncMmMoCTb NapumanbHOro AaBneHnst KOMNOHEHTa OT cocTaBa pacTBopa. BeiBoa 3akoHa Payns us
npuenmxeHns naeanbHOro pacteopa. MNprmMepbl NONOXUTENBHBIX 1 OTPULLATENbHBIX OTKIIOHEHWIA OT 3aKoHa
Payna.

23

BbiBog, 3akoHa "'eHpyM U3 NpMbnMKeHUs npeaenbHO pa3baBrneHHbIX pacTBOPOB. PacTBOPUMOCTL ra3oB B
XWOKOCTSIX U ee 3aBMCMMOCTL OT TeMnepatypbl. [pumepbl npyumeHeHnsa abcopbunm Ha npakTuke. YpaBHeHUe
CevyeHoBa.

24

KonnuratveHble cBONCTBA pacTBOpPOB. BbIBOA 3aBMCUMOCTEN CHUXKEHWS TeMnepatypbl naBneHna n
NoBblIWWEeHNA TeMmnepaTypbl KUNEeHUA Ana naealbHbIX pacTBOPOB.

25

BbluncreHne koaHULNEHTOB akTUBHOCTEN KOMMOHEHTOB PAcTBOPOB MO 3KCMEPUMEHTarnbHbIM AaHHbIM:
CHWXKeHMNS AaBneHus napos, NOBLILLEHWUS TeMNepaTypbl KUNEHUS, CHDKEHUS TeMnepaTypbl NNaBneHns u no
OCMOTMYECKOMY AaBneHuto. YpasHeHne BaHT Nodda.

26

MpuMepbl reteporeHHbIX cucteM. NoHATUA hasa, NoBepxHOCTL pasgena n pasosbln Nepexod. Ycnosus
TEPMOAMHAMNYECKOrO PaBHOBECUS B reTEPOreHHbIX cucTemax.

27

BuHapHble cMcTeMbI C HEOrpaHUYEeHHOWM B3anMHOW pacTBOPUMOCTLIO KOMMNOHEHTOB. PacyeT coctaBa napoBoit 1
Xnakon das no avarpamMmmam «JaBreHne KOMMOHEHTOB - COCTaB pacTBopa», «obLiee AaBneHune - CocTaBy,
«TemrepaTypa KUMeHus - CoCTaBy, «COCTaB pacTBOpa - COCTaB napa». 3akoHbl KoHoBanosa. MpocTtas
neperoHka.

28

ﬂ,eMOHCTpaLI,VIﬂ TpeX 3akOHOB BpeBCKOFO Ana aszeoTponHbIX cMmecen Ha anarpamMmmax «obLyee naBneHue -
COCTaB». npaKTVI‘-IeCKOe 3Ha4YeHune. I'IeperOHKa nod BaKyymMOM.

29

anIHLI,VII'I n Mmoenb peKTVICbVIKaLI,VIVI. MoHaTne o TeOpeTMLIeCKOVI Tapesike n ee BbICOTE. Pacuyet uncna
TeOpPEeTUYEeCKMX Tapersiok No guarpamMmmMmamM «TemMnepartypa KMneHnsd - CoctaB».

30

MprMepbl OrpaHNYEHHON B3aUMHOW pacTBOPUMOCTU XNOKOCTEN Ha guarpaMmmax «TemrnepaTypa - COCTaBy.
BuHogann. Cuctemsl ¢ BKTP n HKTP. BnnsHue temnepaTypbl Ha paCTBOPMMOCTb.

31

KuneHue B3ammMHO HEepacTBOPUMbIX XnakocTten. npaKTW—IeCKOe npumMmeHeHne neperoHkn ¢ BOAAHbIM napom.
MaTepI/IaJ'IbeIIZ 6anaHc 04YnUCTKM TPYOHO KNNALWKNX CoeUHEHUN npu neperoHke ¢ BOgAHbLIM napom.

32

PaBHoBecue XUAOKOCTb - Kpuctannbl B 6VIHaprIX cuctemax. Metoapl (bVI3I/IKO-XVIMVI‘-IeCKOFO aHannaa
KOHOEHCMPOBAHHbIX CUCTEM. I'IpmmeHeHme npuHUnna HenpepbiBHOCTU KypHaKOBa K MHTepnpeTaunn KpuBbIX
oxXnaxgeHud.

33

JunarpaMma COCTOSIHUSI U KPUBbIE OXNaXXAEeHUs1 GUHAPHBIX CUCTEM, KPUCTANIIM3YIOLLIMXCSA C 9BTEKTUKOW.
MpUHUMNBI OXNaXaeHUs 1 pasmMopaxusaHus. MpakTuyeckue npuMepbl Ans GUHapHbLIX CMeceil.

34

AHanus anarpamm 6I/IHaprIX cucTtem, nnaBALMXCA KOHIPYSHTHO N MHKOHIPY3HTHO Ha KOHKPETHbIX nNpuMepax.
HdanbToHnagpl n 66pTOJ'IJ'IVI,D,bI. 3aBUCMMOCTb PaCTBOPUMOCTU KpUCTaJNIM4EeCKNUX BELWECTB OT TEMNeparTypbl.

35

EVIHaprIe CUCTEMbI NonnMep - pacTBoOpUTESb. OcobeHHOCTH anarpamMm COCTOAHUA. CnuHoganw. HaprJeHme
npuHUnna cooTBeTCTBUA. HasneHuve napoB Haj pacTBopamMu nNonmMmMmepos. I'Ionyqume TBM u3 PacTBOpPOB.

36

YCTOMYMBOCTb pacTBOpPOB NONIMMEPOB K PACCIIOEHUIO. Bblpax(eHme Ona ocMOoTU4YeCcKoro gaeneHuda B pactBopax
nofinMepoB. BnvsHne TeMmnepartypbl 1 MOJ'IeKyJ'IﬂpHOVI MaccCbl nonimMmepa Ha ero pactBOpUMOCTb.

37

PaBHOBeCUSI B TPEXKOMMOHEHTHbLIX cucTemax. CBocTBa TpeyronbHukoB 'mbbca n PoseHbyma. MNpsimoyronbHas
anarpaMmma COCTOSIHUS TPEXKOMMOHEHTHbIX CUCTEM.

38

Onpepenexne npouecca akcTpakuum, npumepbl. TpeboBaHus K akcTpareHTy. KoadhduuneHT pacnpeaeneHus
mMexay asamm 1 cTeneHb aKcTpakumn. MNMpouecc akcTpakuum Ha guarpamme 'mbbca. CoctaB 1 matepuarnbHbIN
OanaHc aKkcTpakTa u paduHaTa.

39

O6Lasn xapaKTepucTmka NpPoLECCOB pa3aefieHuns, MCNosb3yeMbiX B NPOMBILLNIEHHOCTU, 00NacTy NPUMEHEHNS
Kakgoro 13 Hux. MpuHUUNBI 1 OCHOBHbIE BMAbLI XpOMaTOrpadnyeckoro pasgeneHns MHOrOKOMMNOHEHTHbIX
cMecen.

Cemectp 5

40

deHoOMeHoorMYeckoe onucaHne HepaBHOBECHLIX NpoLeccoB. KnHeTudeckue namepeHusi. O6paboTka
KMHETUYECKMX KPpMBbLIX. CKOPOCTb XMMMYECKOW peakumn. 3aaadm oopmansHO 1 MOSEKYNSPHON KUHETUK.

41

TepMUHOMNOrMa XMMMUYECKOM KUHETUKWN. DneMeHTapHas cTagus, MeXaHU3M, cxemMa npouecca, NIMMUTUpYoLLas
ctagusi. Mpumepbl pasnnyHbIX TUMOB PeakUuii (OMO- Y FreTEPOrEHHbIX, TOMO- Y FTeTEPOSIUTUYECKNX, FOMO- U
rerepodasHbix).

42

OOLWwHoOCTL 1 pasnunyne TepMmoanmHaMmnM4eckoro n KUNHeTU4eCKoro onncaHna XmuMmn4eckmnx peaKLI,VIVI. 3aBMCMMOCTb
CKOPOCTU XUMUNYECKNX peaKLLVIVI OT TeMnepaTypbl.




YpaBHeHne AppeHuyca 1 ero o6ocHoBaHue Ans 06paTMMoin peakummn ¢ NOMOLLbI0 ypaBHeHUs n3obapbl BaHT

43 Modda. PrU3n4ecknin CMbICH SHEPTUKN aKTUBALMUN N NPESSKCNOHEHLNANBbHOIO MHOXMWTENS B KOHCTAHTE CKOPOCTU
obpaTtumon peakuuu.

44 Teopusi akTMBHbIX COyaapeHuii Ha NpUMepe roMOreHHoW BMonekynsapHon peakumm. CeveHne
MEXMONEKYNAPHbIX CTONKHOBEHWI. [OHATUE O ceveHun peakumm (npouecca).

Teopust nepexogHoro coctosiHus dupuHra u MNMonaHn. OcHOBHbIE NonoxeHus. KoopanHata peakumu,

45 aKTMBUPOBAHHbIV KOMMIIEKC, peareHTbl U NPOAYKTbl. BbiBOA BhipaXKeHWst 4nsi KOHCTaHTbl CKOPOCTM B 0bLLeM
Buge. QHTanNbNnsa 1 SHTPONNSA akTMBaLmu.

MprHUKMN NMHeNHoCTU cBOBOAHBIX IHEPIMI KaK CreAcTBME TeOPMU NEePEXOAHOro COCToSHMS. Micnonb3oBaHve

46 npuvHUMnNa NMMHERHOCTN CBOBOAHLIX SHEPTUA AN 06BACHEHWSA BIUAHUSA PacTBOPUTENSA N CONEBbLIX 3dEKTOB Ha
KMHETUKY 1 TEPMOAMHAMMKY NPOLIECCOB B pacTBOpaXx.

47 [MprMeHeHne npuHUMna NMMHENHOCTN CBODOAHBIX HEPTNA ANSA YCTAHOBIIEHUS CBA3WN MeXOY CTPOEHNeM n
peakLMOHHOM CNOCOBHOCTLI0O COeAUHEHMI HA NpuMepe ypaBHeHun MammeTta n TadTa.

48 Mpamas n obpaTHas 3agada KUHETUYECKUX UCCrneaoBaHui. PelleHre npsiMor 3agaym Ha npyMepe KMHETUKN
obpaTnmown, napannenbHOn 1 NocrnefoBaTernbHOM peakuni. TepMoanHaMmnyecknii 1 KWNHETUYECKUIA KOHTPOSb.

49 Mpur3HakM NpPoCTbIX U CIIOXKHbIX peakumn. KnHetnyeckas nHTepnpetaumsa 3akoHa AencTByowmx macc. Metoabl
onpegeneHns IMMUTUPYHIOLLEN CTaanN B CITOXHbIX peakLmsX.

50 Mpouecchl Anddy3nm B razax n KOHOEHCUPOBaHHbIX cpedax. MNpumepsbl peakunini, MIMMUTUPOBAHHbIX
onddysmen. 3akoHbl Puka. CtaTuctTmdeckas u TepMognHaMmmnyeckas nHTepnpeTaums. bbicTpble peakumm.

51 TepMUHOMNOrA CNOXHbIX peakumi. NMpruMepbl MEXAHNU3MOB COMPSKEHHbIX, LIENHbIX, OTOXUMUYECKMNX peaKLn.
OcobeHHOCTM 1 MeToabl ccrnegoBaHms. MMKpoBONMHOBas akTuBauus.

52 MonekynspHOCTb 1 NopsAoK peakumu. [Mprmepbl peakuuin ¢ pasnuyHbIMU 1 C OONHAKOBLIMY MOMEKYNSIPHOCTBIO
n nopsagkom. MNMpueeante o6bACHEHNE B KaX4oOM NPUMEpPE C TOYKM 3PEHUSA CTAaTUCTUYECKON TEPMOANHAMMKM.

53 KuHeTudeckune ypaBHeHUSA B audpepeHumnansHom n nHterpansHom popme. MNMpumepsl 4N peakumi ¢ LernbiM,
OPOOHBIM, HYNEBBLIM U NEPBLIM NOPSAKOM.

54 O6wun 1 yacTHeIN (NO pearthy) nopsiaku peakuumn. Cnocobbl onpeaeneHns NopsiaKoB peakummn no peareHTam
ON1A pasnnyHbIX TUMNOB peakunii.

Onpepenexnve NMMUTUPYIOLLEN CTAgUN reTeporeHHoro npoLecca no BENMYMHE 3HEPTMM aKTUBALUN.

55 CooTHoLleHMe CKOPOCTeN MOMNEKYNSpPHON 1 aAnddy3MOoHHOW CTaamm B MpoLecce nonmMepusaunm B pactesope
MOHOMepa.

56 OnpepnenexHne n CBOMCTBa KaTann3aTopoB. [pumMepbl MeEXaHM3MOB KaTanuTuyieckoro Aencreust. CenekTuBHLIN U
HeceneKkTMBHbIN KaTanua. VIHrmbmpoBaHme n MHMUMMPOBaHWE KaTanMTU4eCKnX peakumn.

57 BrnivsiHne kaTann3aTtopoB Ha KMHETUKY N TEPMOLAMHAMUKY XMMMUYECKMX npoueccoB. MexaHn3m BO3OeNCTBMSA Ha
KMHETUKY peakuumn Ha npumepe KMCNOTHO-OCHOBHOTO KaTanunsa. Cneumduiecknn n obumm katanms.

58 Buabl roMoreHHoro n reteporeHHoro katanusa. lNprMmepbl KONMYECTBEHHOIO BAUSIHUSA Ha SHEPIUI0 akTUBaLMM
pasnnyHbIX XMMUYECKMX NpoueccoB. PepMeHTATUBHbIN N MexXdasHbI kaTanms.
dakTophbl, BNUSOLWMNE Ha KMHETUKY agcopbumn. BeposTHOCTbL akTa 1 cteneHb agcopoummn. Mpumepsl

59 aMMNMpUYECcKnx n3otepm agcopbumnun. BeiBog nsotepmel JleHrmiopa. BeipaxkeHue ons ckopocTu reTeporeHHon
KaTanuTU4eckon peakuum.

60 KonnuratveHble CBOMCTBA PacTBOPOB SMEKTPONnToB. M3oToHnYeckun koadduumneHT BaHT MNodda. Teopus
9NEKTPONUTUYECKON anccoumauum AppeHunyca 1 nocrnegoBasLuasi 3a Hevt ANCKYCCUS.

MexaHu3m 1 TepMoguHamMmmka npouecca conbaatauum no Mamannosy. Linkn BopHa - Xabepa. BnusHue

61 CTPOEHUSI 1 CBOWCTB pacTBOpUTENS Ha obpa3oBaHuMe conbBaToB. Cneunduyeckas conbBataums. TecHble
WOHHbIE napbl.

62 CTeneHb 1 KOHCTaHTa guccoumaummn. 3akoH pasbasneHuns OcTeanbaa.

63 KoathdrUMEHT aKkTUBHOCTM B pacTBOPaXx CUITbHbIX 3NeKTponnToB. CpeaHnii MOHHbIM KO3 (OULNEHT aKTUBHOCTU
M ero pacyeTt Ha OCHOBE MepBbIX Tpex NpubnmkeHnii Teopun [ebas - Xokkens.

64 M3mepeHns aneKkTponpoBogHOCTU PaCTBOPOB 3NEKTPONMTOB. B1a KOHLEHTPALNOHHOM 3aBUCUMOCTH yaeNbHON
W yoernbHOW MOMSIPHON NPOBOAUMOCTU AN CriabbIX U CUSTbHBIX 3NIEKTPOSIMTOB Ha KOHKPETHbLIX NpUMepax.
MpenenbHas yaenbHas MonsgpHas NpoOBOAUMOCTb PAacTBOPOB 3M1eKTPONUTOB. YpaBHeHUss AppeHnyca u

65 Konbpaywa. MeTtog 06paboTku chopeorpamm 4518 HAXOXKOEHUSA KOHCTaHThbI AMCCOoLMaL MK anekTponuTa B
pacTBope.

MpakTnyeckoe NpUMeHeHne KOHQYKTOMETPUYECKOro TUTPOBaHWS. Bua KpMBon KOHOYKTOMETPUYECKOrO

66 TUTPOBaHUSA B 3aBMCUMOCTU OT CUSbl KUCITOTHOCTW UM OCHOBHOCTU TUTPaHTa 1 peareHTa. OnpegeneHne ToYku
9KBUBANEHTHOCTH.

O6wasn xapaktepucTnka 6e3bydepHbIX 1 BydepHbIX METOAOB UCCIEA0BaHNS NPOTONNTUYECKNX PaBHOBECUIA B

67 pacTBOpax aNeKTPoNUTOB. AKTMBHOCTb MPOTOHA B pasnuyHbIX cpedax. [MoHATne o wkane KNCNoTHOCTK B
HEBOLHbIX pacTBOpPUTENSIX.

68 KncnoTtHble 1 OCHOBHbIE CBOWCTBA COeAUHEHU, aMonunTbl. TayToMepust, LIBUTTEP-NOHbI.

69 [uccoumaums KUCNOT U OCHOBaAHUIN B BOAHO-OpraHMyeckux cmecax. lNpotonutuyeckne paBHoBeCUS B

OpraHn3oBaHHbIX pacTBoOpax.




MexaHn3m BO3HMKHOBEHUSA TOKa B NnpoBogHuKax |l poga. 3akoHbl Papaged. Peakuuu Ha kaToge v aHope.

70 .
MprMepbl ANEeKTPOAHbLIX peakuuii Npn CMeHe NONSIPHOCTU Ha MPOBOAHMKE.

71 ONEeKTPOXMMUYECKNIA SKBUBANEHT aHeprnn [nb6ca. OnektTpoaswxkyLwias cuna. lNpasuna sanucm
3NEKTPOXMMUYECKNX CUCTEM. PacyeT TepMoaAMHAMUYECKNX (DYHKLMIA M KOHCTAHT 3NEKTPOXUMUYECKMX PEAKLINIA.

72 CtangapTHbIn noTeHuman anektpoga. CtaHgapTHbIV BOAOPOAHbLIN 3NeKTpoAd. Pag HanpsKeHUn 3nemMeHToB.
MpaBuna 3anucu aNekTPOXMMUYECKMX CUCTEM.

73 OkcnepuMMeHTanbHoe n3MepeHne u TepMmoamHamMmmyeckoe BbluncrieHne 3 C ranbBaHNYECKOro afieMeHTa.
MpaBnno Ncnonb3oBaHWsi CTaHAAPTHBLIX NOTEHLMANOB B ypaBHEHUM HepHcTa.

74 BobiBog ypaBHeHus HepHcTa u3 nsotepmel BaHT MNodda. PaBHOBECHBIE M HEPABHOBECHBIE 3NEKTPOXUMUNYECKUE

npoueccsl. [loTeHuman nepeHanpsxeHus. YpasHeHue Tadens.

MprMMeHeHne NOTEHUMOMETPUM A4S ONPeAeneHns TEpMOANHAMUYECKNX PYHKLMIA N KOHCTaHT
75 3NEKTPOXMMUYECKNX paBHoBecui. 3aBucumoctb AC oT Temnepatypbl. OCO6EHHOCTL CTAHAAPTHOMO Sf1IEMEHTa
BecToHa.

Knaccmcbmxauml ANEKTPOXNMUNYECKNX CUCTEM KaK creacrtene 13 ypaBHeHUA HepHCTa. Xummnyeckue uenu.

6 MprMepbl ¢ UCNonNb3oBaHWEM 3NEKTPOAOB NEPBOro poaa, 0bpaTMMbIX OTHOCUTENBHO KaTMOHA U aHMOHaA.

77 O6nacTb NpMMEHEHUS NOTEHUMOMETPMYECKOTO TUTPOBaHUSA. OCOBEHHOCTM NOTEHLMOMETPUYECKOTO
TUTPOBaHUSA B BOAHbLIX U HEBOAHbIX cpeaax. PekomeHgauun IUPAC.

78 MpuHUKMN OENCTBUSA PeaoKC-aMeKkTPoAoB. VIoH-cenekTUBHOCTbL anekTpoaa. YCTPOoUCTBO U obnacTb NPUMEHEHUS

XUHIMOPOHHOIoO U CTEKNAHHOIO 3J1IEKTPOOO0B.

5.2.2 TunoBble TeCTOBbIE 3a4aHUSA

He npegycmoTpeHbl
5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3aAaHus (3agaym, Kemcbl)

1. Ncnonb3ys uHTerpanbHoe ypaBHeHWe  1300apbl XMMUYECKOW peakuuyn paccumtaTtb TEPMOOMHAMUYECKYIO
KOHCTaHTy paBHOBECUS HEKOTOPOW peakumm npu 3agaHHon TemnepaType 500 K, ecnu n3sectHo, 4To npu Temnepatype 470
K koHCTaHTa paBHoBecusi aTomn peakummn pasHa 0,0158, a npn temnepatype 530 K pasHa 0,282.

2. PaccuntaTb MOMEKYNsipHY0 Maccy pacTBOPEHHOro BeLlecTBa, eCnun BoAHbIM pacTeop 1 r BewecTtsa B 50 mn
BOAbl 3amep3aeT npu Temnepatype —0,015 °C.

3. PasnoxeHuve BeLlecTBa NponcXoanT No ypaBHEHUIO peakLmMn NepBoro nopsaka ¢ KOHCTaHTon ckopocty k=0,3
MuH-1. PaccuntaTb Bpems, B TE4EHUE KOTOPOro KOHLEHTpauums BellectTsa A yMeHblumTcsa B 3 pa3a. Paccuntate nepuof
nonynpeBpaLleHns AaHHOro BeLLecTBa.

5.3 MeToanuyeckne matepuanbl, onpeaenstolme npouenypbl oLeHMBaHUA 3HaHUWA, YMEeHUIW, BNaAeHU (HaBbIKOB
1 (MNK) NPaKTMYECKOro onbiTa AeATENIbHOCTH)

5.3.1 YcnoBusa gonycka o6y4arollerocs K NpoMexyTo4HoOM aTrecTauum 1 nopsaaok NMUKBUAaLNM akageMnyeckomn
3a10MKEHHOCTH

[MpoBegeHe NPOMEXYTOYHON aTTecTauum pernameHTUPOBaHO foKanbHbIM HOpMaTuBHbIM aktom CII6IYMTA
«[NonoxeHne o NpoBeAEHUN TEKYLLIETO KOHTPOMS YCNeBaeMOCTH U MPOMEXYTOYHOM aTTecTaumm obydaloLwmnxcs»
YcnoBuammn gonycka obyyarolerocs K NpOMEXYTOYHOM aTTecTaumu SBMSIOTCS BbINOMHEHWE U 3alUTbl BCeX
nabopaTtopHbIx paboT cormacHo paboyer nporpaMme; MONOXUTENbHbIE Pe3ynbTaTbl BbINOMHEHUS] KOHTPOMbHBLIX paboT,
OTBETOB Ha BOMPOCHI KOMMOKBMYMOB.
5.3.2 ®opma npoBeaeHUsi NPOMEXYTOYHOM aTTecTauum No gucumnimnHe

YcTHas + NMncbmeHHas + KomMnbloTepHOE TeCTUpOBaHue ET]

5.3.3 Oco6eHHOCTH nposegeHuns HpOMe)KYTO'-IHOﬁ aTrecTauuu no gucunninunHe

B0O3MOXHOCTb NOMb30BaTLCS CNPaBOYHBIMM TaBNULLAMU U KarnbKynsiTOPOM.
Bpems NoarotoBkM OTBETOB Ha 3afjaHWs 3K3aMeHaUMOHHOro buneta - 60 MUHYT.
Ha 3awmTy KypcoBoi paboTkl oTBoAMTCS He Gonee 20 MUHYT.

6. YHEBHO-METOOAU4YECKOE U UH®OPMALIMOHHOE OBECNEYEHUE OUCLUUNMIIUHDbI
6.1 YyebHas nutepatypa

ABTOp | 3arnasue | MN3paTenbcTBO [og nspaHus | Ccbinka
6.1.1 OcHoBHas y4yebHas nuTepaTypa
Epemun B. B. (1 gp.) |OcHOBbI dm3nyeckon xmmum https://ibooks.ru/read
(OneKkTpoHHBIN  pecypc) ing.php?
yyebHuMk @ B 2 4. Y. 1 : short=1&productid=3

Mockgsa: JlabopaTopusi

; 2019 73279
3HaHWi

Teopusi. — 5-e wu3gaHue,
nepepab. n pgon. (an.). —
(YuebHuk  gns BbICLLEN

LLKOIbI)




Mbparumoea P. W, |Pusnyeckas XUMUSI. http://publish.sutd.ru/
MeraHoBa H. B.,|KuHeTtuka " Kartanus. Cankr-MeTep6ypr: tp_ext_inf_publish.ph
XonoxoHoBa JI. W.,|KnHetunyeckne nccnegoBaHms crerynTa ’ 2021 p?id=202168
Hosocernos H. IM. XUMUYECKMX NpoLLeccoB
EpemuH B.B. (n gp.) |OcHOBbl hU3MYECKON XUMUK https://ibooks.ru/read
(OneKkTpoHHBIN  pecypc) ing.php?
yyebHuk : B2 4. Y. 2 : Teopus. Mockaa: Na6opaToous short=1&productid=3
— 5-e usgaHue, nepepab. n ) ,p P 2019 73280
3HaHWUN
pon. (an.). — (YyebHuk ans
BbICLUEN LLKOMbI)
6.1.2 lononHuTenbHasa y4yebHasa nutepaTtypa
Wbparnmoea P. W.,|®uanyeckasn XUMUS. http://publish.sutd.ru/
pebeHHukos C. @, [Xumuyeckan TepmoanHamMmmka cne.: cnieryntn 2014 tp_ext_inf_publish.ph
3anuesa E. U. p?id=1994
Muxannngun A. M. dusnyeckas xumus. Y 1 http://publish.sutd.ru/
Ccrne.: crneryntg 2016 tp_ext_inf_publish.ph
p?id=3584
Mueanos-lNeTtpocsH H.|®usnyeckas XUMUSI. http://publish.sutd.ru/
O., 3BeBaukun 0. 3.,|KncnotHo-ocHOBHbIE . tp_ext_inf_publish.ph
Cawmowinos [1. B. paBHOBeCUs B BOAHbIX Crie.- cherynTa 2018 p?id=201803
pacTBopax
lpebeHHukoB C. ., |Pusnyeckas xumus. Kypc http://publish.sutd.ru/
Nbparnmosa P. U. nekumn Cho.: Crieryntg 2018 tp_ext_inf_publish.ph
p?id=2018222
Muxannugn A. M. dusnyeckasa xummsa. Y 2 http://publish.sutd.ru/
cre.: crieryntg 2016 tp_ext_inf_publish.ph
p?id=3585
CwmupHoBa AN, |Dduanyeckasn XUMUS. Cankr-MeTep6ypr: http://publish.sutd.ru/
CyctaBoBa T.A., JlunnH|3nekTpoxmmums crerynTa ’ 2020 tp_ext_inf_publish.ph
B.A. p?id=20205059
CtenaHoBcknx, E. W.,|®uanyeckasa xumus. Teopus n http://www.iprbooksh
BuHorpagoea, T. B.,|npaktuka BbIMONHEHNS EkaTepuHbypr: op.ru/66612.html
BpycHuubiHa, J1.  A.|pacdeTHbix paboTt. Yactb 2. Ypanbckui 2016
Anekceesa, T. A, |Xumuyeckoe wun  dasoBoe denepanbHbIv
Mackaesa, J1. H.,|paBHOBecKe yHuBepcuteT, O6C ACB
Mapkos, B. .
Wbparnmoea P. W.,|duanyeckasn XUMUS. http://publish.sutd.ru/
pebeHHukoe C. @, |OpraHunyeckas XUMUSI. tp_ext_inf_publish.ph
Hosocenos H. [Tl.,|/HTepakTuBHOE cre.: crieryntg 2017 p?id=2017192
3anueBa E. W.,|nabopaTopHoe 3aHsATME
XonoxoHosa J1. U.
CwmupHoBa AN |Puanyeckasn xummsa. Hactb 1 Cankr-MeTep6ypr: http://publish.sutd.ru/
CycraBoBa T.A., JlunvH crerynTa ’ 2019 tp_ext_inf_publish.ph
B.A. p?id=20195045
CrenaHoBckux, E. W.|®usnueckasn xumus. Teopus n http://www.iprbooksh
BuHorpagoBa, T. B.,|npaktuka BbIMOSTHEHUS EkaTepuHbypr: op.ru/66611.htmil
BpycHuubiHa, J1.  A.|pacyeTHbix paboTt. Yactb 1. Ypanbckun 2016
AnekceeBa, T. A.,|3KcTeHCMBHbIE CcBOWNCTBa denepanbHbIN
Mackaesa, J1. H.,|roMoreHHbIx cuctem yHusepcuteT, 96C ACB
Mapkos, B. ©.
JlbicoBa C. C.,|AHannTnyeckaas xumMusa u http://publish.sutd.ru/
CkpunHukoBa T. A.,|dusnko-xmmmudeckne metonbl tp_ext_inf_publish.ph
3esaukun 0. 3. aHanu3a. dmanyeckas Xumus. p?id=2017201
MoTeHumnomeTpuUs. cne.: crierynta 2017
MoTeHuuomeTpryeckoe
TUTpOBaHue
MwaHxomkaesa M.M.,|Pusnyeckas XUMUS. http://publish.sutd.ru/
CmupHoBa A.N. Mpumepsbl pewenna Tunosbix| CaHkT-MNeTepbypr: BLUTS 2017 tp_ext_inf_publish.ph
3agay no Kypcy ¢uamnyeckon cnerynrta p?id=201913185
XUMUn
Wbparnmoea P. W.,|duanyeckasn XUMUS. http://publish.sutd.ru/
lpebeHHukoB C. &.,|KypcoBas paboTa cne.: cnieryntn 2017 tp_ext_inf_publish.ph
3anueBa E.N. p?id=2017191




6.2 MNepe4yeHb NpodeccnoHanbHbIX 6a3 AaHHbLIX U NH(OPMALMOHHO-CMPABOYHbLIX CUCTEM

Cnmcok PU3MKO-XUMNYECKMNX BeNUYMH cucteMbl CY ¢ 0603HaYeHUAMU U pa3MepHOCTbIO [QNEKTPOHHbIV pecypc).
URL: http://old.iupac.org/reports/1993/homann/index.html

OKncNUTENBHO-BOCCTAaHOBUTENbHbIE noTeHuunansl [OnekTpoHHbIn pecypc]. URL:
http://www.chem.msu.su/rus/handbook/redox/welcome.html

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

OnekTpoHHas 6ubnmoteka y4ebHbix nsganui CMNorynTh [QnekTtpoHHbii pecypc]. URL: http:/publish.sutd.ru

Basa paHHbix Tepmuueckune KoHctaHTbl BewecTtB [OnekTpoHHbin pecypc]. URL: http://www.chem.msu.ru/cgi-
bin/tkv.pl?show=welcome.html/welcome.html

BecnnaTHbI oHNanH UHCTpyMeHTapuii no xummn. ChemDB Web Interface Index. [OnekTpoHHbIn pecypc]. URL:
http://cdb.ics.uci.edu/

BaHk AaHHbIX pagvauMOHHbBIX M 3HEepPreTUYecKMX napameTpoB ABYXaTOMHbIX MOMeEKyn [OneKkTpoHHbIN pecypc).
URL: http://www.chem.msu.su/rus/chinfo/raden/welcome.htmi

6.3 NMepe4yeHb NIMLEH3NOHHOIO U CBO6OAHO pacnpoCcTpPaHAeMOoro NporpaMmMHoOro oéecneyeHus
1C-butpukc: BHyTpeHHUn nopTtan ydyebHoro 3aBegeHus
MicrosoftOfficeProfessional
Microsoft Windows

6.4 OnncaHue maTepuanbHO-TEXHUYECKON 6a3bl, HeO6X0AMMOW ANA OocyLlecTBNEeHNA obpa3oBaTeNnbLHOro
npouecca no gucumnnuHe

CneumanuavpoBaHHasi (pU3UKO-XxMMUYeckasi nabopaTopusi, KoTopasi OCHalleHa: nabopaTopHbIMU CTonamu,
nabopaTopHON MOCYAOW, aHaNUTUYECKUMM M TEXHUYECKUMU Becamu, CYLUMIbHBLIM LUKAgOM, BbITSHKHBIMU LIKadamm,
OUCTUNNATOPOM, BOASIHOM GaHel, pedpakTomMeTpamu, MONspUMeTpaMu, KariopumeTpamu, KOHZYKTOMeTpamMu,
noteHumMomeTpamu, pH-MeTpoM, WOHOMETPOM, naGopaTopHbIM  KOMMMEKCOM  «XUMUSi»,  YCTaHOBKOW  And
MOTELMOMETPUYECKOTO  TUTPOBaHUS, YCTAHOBKOW AN  KOHAYKTOMETPUYECKOro TUTPOBAaHWS, YCTaHOBKOW  AnA
KPUOMETPUYECKMX U3MEPEHUI, YCTAHOBKOM ANSA U3Yy4YeHUs paBHOBECUS «KMOKOCTb-Nap», yCTaHOBKOW Ans usydeHns 0C
rasfibBaHUYECKUX SNEMEHTOB.

B naGopaTopuu MMeeTcs A0CKka, NepcoHarbHble KOMMbITEPbI Y MYNbTUMEOUNHBIN SKpaH Ans BbINOSHEHUs
MHTEPaKTUBHLIX paboT M NpocMOTpa BuaeoMaTepuaros.

Ayautopus OcHalleHune

MynbTumeauiiHoe obopyaoBaHue, cneunanuapoBaHHas mebernb, Aocka
JlekunoHHasa ayautopus

CneumanuaupoBaHHas Mmebenb, gocka
YyebHasa aygmutopus




		2023-08-28T10:49:42+0300
	СПБГУПТД, ПРОМТЕХДИЗАЙН, ФГБОУ ВО "САНКТ-ПЕТЕРБУРГСКИЙ ГОСУДАРСТВЕННЫЙ УНИВЕРСИТЕТ ПРОМЫШЛЕННЫХ ТЕХНОЛОГИЙ И ДИЗАЙНА", УНИВЕРСИТЕТ ПРОМЫШЛЕННЫХ ТЕХНОЛОГИЙ И ДИЗАЙНА




