MUWHMCTEPCTBO Hayku U BbicLuero obpasoBaHusi Poccuiickon Penepaunm
dhenepanbHoe rocyaapcTBeHHOE BroaxeTHoe 0bpa3oBaTenbHoe yupexaeHve

BbICLLIEr0 0Opa3oBaHus

«CaHkT-lNeTepbyprckmin rocyaapCTBEHHbIN YHUBEPCUTET NPOMbILLIIEHHBIX TEXHOMOM N An3aiHay
(cnerynra)

TloaTMHHNK 2JIeKTPOHHOT 0 JoKyMenTa, noanucannoro I, xpanures B
cHCTeMe IeKTPOHHOT0 JOKYMEHT0050poTa
@I'bOY BO «Canxkr-IleTepOyprekuii rocy1apcTBeHHbIH YHHBEPCHTET
HPOMBIILIEHHBIX TEXHOJIOTHII H IM3aiiHA»

Cepruduxar 01 51 53 ¢3 00 £5 b0 ab be 4e a6 ¢7 63 84 98 d0 69
Brageren Pymun Anekcannp EBreHbeBy, HepBEIif IPOPEKTOP, MPOPEKTOP IO yueGHOI padoTe

JletictBurenen ¢ 12 suBaps 2024 r. 1o 12 anpeirst 2025 1.

YTBEPXOAIO
MepBbI NpopeKTop, NPOPEKTop Mo
YP

A.E. PyavH

Pa6bouasi nporpamMmma AuCLUMNMUHbI

| 51.0.21 | duanyeckas xumus

Y4ebHbIl nnaH: 2024-2025 18.03.01 UMXu3 XTOMHB OO Ne1-1-94.plx

Kadpenpa: 44 | TeopeTnyeckon 1 NpUKNagHoOM XMMnm

HanpaeneHne NoaroToBku:
(cneumanbHOCTb)

18.03.01 Xumn4yeckasi TexHonorus

I'Ipocbvmb noAroToBKU: Xnmmyeckas TEXHONOrMs OpraHn4yecknx n HeopraHn4eckmx seLlecTs

(cneunanusaums)

YpoBseHb obpasosaHus:  6Gakanaepuar

dopma oby4yeHus: OYHa4d

MnaH y4ye6HoOro npouecca

KoHTakTHas paboTta oby4vatoLmxcs i
CewmecTp Cam. | KoHTponb, ;Eggf: npomqéiwgwoﬁ
(kypc ans 3A0) Nexunm 325:*;;-;' Na6. sanstus | Pa6oTa yac. 3ET aTTeCTaLMM
4 ML 34 34 34 51 27 5 Ok3ameH
PO 34 34 34 51 27 5
5 Y 34 17 34 66 29 5 Ak3ameH, Kypcosas
PO 34 17 34 66 29 5 pabota
Vroro Y 68 51 68 117 56 10
PO 68 51 68 117 56 10

CaHkT-lNeTepbypr

2024




Paboyas nporpamMmma AUCUMMNUHBLI COCTaBfieHa B COOTBETCTBUM C dheaeparnbHbiM rocyAapCTBEHHbIM 06pa3oBaTesibHbIM
CcTaHgapToMm Bbiclwero obpasoBaHns no HanpasneHuto nogrotoBkn 18.03.01 Xumwuyeckas TexHoOnorus, yTBeEpXAEHHbIM

npukazom MuHobpHaykm Poccum ot 07.08.2020 r. Ne 922

CocrtaButenb (un):
OOKTOp XMMUYecknx Hayk, Mpodeccop

OT Kadheapbl cocTaBuTENS:

3aBegyolwmi kadeopon TeopeTMyeckon W MNpUKIagHon
XUMUN

OT BbINycKkatLen kadeapbl:
3aBegyroLumi kadeapon

MeToanyecknn otaen:

3eBaukui H0.3.

HoBocenoB Hukonawn
MeTpoBuy

CawwvHa Enena CepreeBHa



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 co3gaHue OCHOBbI AN OPMUPOBAHUS KOMMNETEHLUNI, yYKadaHHbIX
B M. 2, NPY N3y4eHNM OUCLMNIINH:

dusnka

OOwwasn 1 HeopraHuyeckasi Xumusi
MartemaTtuka
AHanuTuyeckas xmmusa n GU3NKo-xMMn4eckme MeToapl aHanuaa

2 KOMMETEHUUM 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 KMHETWMKW, OCHOBbI (Da30BbiIX 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 3MNeKTPOoAbl 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. CoagepkaHue 1 3agaqm
Kypca. TeopeTunyeckne MeToabl
dr3nyecKon XUMUN:
KBaHTOBO-XMMUYECKUNA,
TEPMOONHaMNYECKNIA, KMHETUYECKNIA.
OCHOBHblE NonoXeHnst KBaHTOBO-
XMUMUNYECKOTo mMeToza.
SKcnepnmeHTanbHble MeToAbl PM3NYECKON
XUMUWN. WHTepnpeTaums
3KCNepUMeEHTanbHbIX AaHHbiX. [Mpeamer
XMMudeckon TepmoamHamukn. OCHOBHbIE
NOHATUS.

MpakTuyeckoe  3aHsTME:  BbiNnonHeHue
YMPaXXHEHUN.

rA

Tema 2. YpaBHeHus1 COCTOAHUSA
TEPMOANHaMMNYECKON CUCTEMBI.
OKCTEHCUBHbIE " WHTEHCUBHbIE
napameTpbl. Hynesoe Hayano
TepMoguHamukn. DyHKUMM npouecca U
COCTOSIHMS. MepBoe Hayano
TepmoagnHaMmmkn. Tennotel obpasoBaHus
NpoCTbIX  BewecTB W  COeQUHEHMUN.
CraHgapTHoe COCTOSIHME. Pacyet
TennoBbiXx  3(EKTOB B pasfMyHbIX
XMMUYECKMX npoueccax. TennoemKoCTb.
YpasHeHue Kupxroda.

MpakTudeckoe 3aHaTue: PelweHne 3agad n
BbIMOSTHEHWNE YNPaXKHEHWUNA.

JlabopaTtopHaa pabota: WHCTpykTax no
TexHVKe 6e3onacHoCTy.

"KanopumeTtpusi.

1) OnpegeneHve TennoTbl pacTBOPEHUS
conm.

2) Onpepnenexve TEeNnnoThbI
HenTpanusauumn".

Tema 3. [lpoueccbl obGpatumble U
HeobpaTMMble, CamMONpPou3BOSibHbIE U
BbIHY)XOEHHbIE. OHTPOMUA KakK (DYHKLMSA
COCTOSIHUS TEPMOAMHAMUYECKON CUCTEMBI.
Il Hayano TepmoguHamukn.  Pacuyet
W3MEHEHNS]  3HTPOMMM B PasNnNYHbIX
npoueccax. Il Hayano TepmoanHAMUKM.
OcobeHHoCTH TepMoaNHaMNYECKNX
cucTtem, cogepxaLimx
BbICOKOMOJEKYNsipHble coeanHeHus (BMC)

MpakTnyeckoe 3aHaATME: PelueHne 3agad u
BbINOMHEHNE YNPaXXHEHUN.

JlabopaTopHoe 3aHdaTue: «Pacuért
CTaHOapTHbIX TEPMOLNHAMUYECKNX
napamMeTpoB XMMWYECKOM peakumm npwm
3aJlaHHOW Temneparype»

10




Paspgen 2. MeToabl paBHOBECHOM
TepMoagnHaMuKkn. XMMmnyeckoe paBHoBecue

Tema 4. MakcumaneHaa pabota wu
XMMUYeCKoe CpoAcCTBO. TepMoaMHaMmyeckue
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: PelweHve 3agay u
BbINOMHEHNE YNPaXXHEHUNA.

Tema 5. NameHeHne noTteHuuanos [Mbbca un
lenbmronbUa B pasfMyYHbIX NpoLeccax.
Xummdeckmn noteHuman. OO6wee ycrnosue
paBHOBECUSI CUCTEMbI, 3aKOH AeNCTBYHOLNX
Macc. OnemMeHTbl CTaTUCTUYECKON
TepMoaNHaMUKN. BbiBog ypaBHEeHus!
BonbumaHa — NnaHka n pacyeT XMMN4EeCKoro
noteHumMana C  MOMOLLbI  MOJOXEHUN
CTaTUCTNYECKON TePMOANHAMMUKMN.

MpakTnyeckoe 3aHATUE: PeweHne 3agad u
BbINOMHEHNE YNPaXXHEHUN.

ra

Tema 6. KoHcTaHTbI paBHOBeECUS.
®yruTMBHOCTU n AKTUBHOCTW.
TepMoaMHammnyeckasi KOHCTaHTa paBHOBECUS
" nornoxeHue paBHOBECKS

TEPMOONHAMUYECKON CUCTEMbI. YpaBHEHMUS
N30TEPMbl XMMWYECKOM peakuunm un BaHT
Modbdpa. CywHocte npasun Jle LWatense.
KOHCTaHTbI  ra3oBbiX W FETEPOreHHbIX
paBHoBecun. MeTogbl pacyeTa KOHCTaHT
paBHoBecun. OCoBEHHOCTM TEPMOAMHAMUKM
peakumin nonmMmepusaumu.

MpakTnyeckoe 3aHATUE: PeweHve 3agad u
BbINOMHEHNE YNPaXXHEHUN.

MHTepakTMBHass nabopartopHass  pabora:
"NccnegoBaHne XMMMYECKOro paBHOBECUSA B
rasoBoin cucteme, cogepxatienn N204 n NO2

KoHTponbHas paboTta no pasgenam: "OcCHOBbI
XMMudeckon tepmognHammkn” n " MeTtoabl
PaBHOBECHOW TEpMOAMHAMUKU. XMMUYECKOe
paBHoBecue".




Pasgen 3. ®asoBble paBHOBECUSI U CBOMCTBA
pPacTBOPOB (HESMNEKTPONUTOB)

Tema 7. MNpumMepbl reTeporeHHbIX CUCTEM U
npoLEeccoB B HUX. MoHsatTna  dasbl,
NOBEPXHOCTM pasfena, He3aBMCMMOro Y1cna
KOMMOHEHTOB.  YCNOBMS  paBHOBECUA B
reTeporeHHbIX TEPMOANHAMMNYECKMX
cuctemax. Teopema [iorema n npaesuno ¢as
mbbca. AHanua pguarpamm  COCTOSAHUSA
OOHOKOMMOHEHTHbIX  CUCTEeM. YpaBHeHue
Knayaunyca — Knanenpona.

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

MpakTuyeckoe 3aHATME: PelwleHne 3agad u
BbIMOSTHEHNE YNPaXKHEHWUNA.

ra

Tema 8. O6LLasa xapakTepncTuka pacTBOPOB.
Buabl pacTtBopoB. XuMUYECKUA MNOTeHuuan
KOMMOHEHTa B maeanbHOM pacTBope. 3akoH
Payna u aHanu3 OTKIOHEHUW OT Hero.
Abcopbuns. PacTBopbl rasoB B >KWMOKOCTSX.
3akoH [eHpu. BnusHne paeneHuss u
TemnepaTypbl Ha pacTBOPMMOCTb ra3oB B
XMOKOCTSIX UM pacTBopax. HacbllleHHble
pacTBopbl.

JlabopatopHas pabota. Kpnometpus.

Tema 9. ConbBartauyus, romo- 7]
retepoaccoumauus B pacTBopax.
Xumunyecknn noTeHumnan npegensHo

pa3baBneHHbIX W pearnbHbIX PacTBOPOB.
KonnuratnBHble CBOMCTBa pPacTBOPOB U WX
KONMYecTBEHHOEe onucaHue. BbluncneHue
aKTUBHOCTEN pacTBOPUTENS U PACTBOPEHHOIO
coeaiMHeHus! no 3KCNEepPUMEHTarnbHbIM
3HAYEHMAM CHWXKEHWS [OaBrfieHVUs Napos.,
OCMOTWUYECKOrO  AaBrEHWUS, MOHWXKEHMS
TemnepaTypbl 3aMep3aHusi U MOBbILLEHNS
TemnepaTypbl KUNMEHNS PacTBOPOB.

MpakTnyeckoe 3aHATUE: PeweHne 3agay u
BbINOMHEHNE YNPaXXHEHUN.




Paspen 4. TepmoauMHaMuka reTeporeHHbIX
cuctem. Metoabl pasgeneHns cMmecen

Tema 10. BuvHapHble  pacTBOpbl  C
HeorpaHuyYeHHoN pacTBOPMMOCTbIO
KOMMOHEHTOB. MeToabl N3NKO-XMMUYECKOTrO
aHanusa. [Ouarpammbl  COCTaB-CBOWCTBO.
3akoHbl KoHoBanoea. [lpoctas neperoHka.
Mpasuna Bpesckoro. MpuHLUMN
pektudukaumm. BuHapHble  cUCTeMbl C
OrPaHNYEHHON B3auMMHOM PacTBOPUMOCTLIO
komnoHeHToB, BKTP n HKTP. OcobeHHocTH
cuctem ¢ BMC, crmHopanu. lMeperoHka c
BOOSHBIM MapoM, C reTepoaseoTpornom n 6es
rerepoaseoTpona.

MpakTuyeckoe 3aHATME: PelwleHne 3agad u
BbIMOSTHEHNE YNPaXKHEHWUNA.

JlabopaTopHas pabora: «®asoBoe
paBHOBecue >xuakocTb-nap. Onpenenexune
COCTaBa >XWUAKon 1 napoeon ¢as".
2.WHTepaktuBHas nabopatopHas pabota:
"MNeperoHka neTy4mx cmecen".
3.WHTepakTuBHaa nabopatopHas paboTa:
"AHanu3 guarpaMMm  KuUneHust  BUHapHbIX
cuctem".

BbinonHsetca opgHa pabota no Bbibopy
npenogaearens.

ra

K

Tema 11. PaBHOBecusi «kpuctannol —
XMOKOCTb» B OUHapHbIX cuctemax.
TepMmudeckuin aHanus, KpyUBble OXNaXKaeHus,
Onarpammbl  nnaeBkoctu.  Cuctembl  C
HeorpaHu4YeHHoN n orpaHn4eHHom
pacTBOPMMOCTbIO B KpucTannuyeckom
COCTOSIHMM, C O0Opa3oBaHMEM XMMMUYECKMX
COEOMHEHUN, MIAaBSALWMXCA KOHTPYIHTHO U
WHKOHTPYSHTHO, C TNPOCTON  3BTEKTUKOWN.
MpMHUMNBI OXNaXAEHWS N pasMopaxMBaHus.
OcobeHHocTn cuctem BMC —pacTtBopuTens,
BMMSHWE TemnepaTypbl W  MOMNEKyNsApHON
Maccbl MonuMMepa Ha  pacTBOPUMOCTb.
BbiCcOKkoanacTMyHOEe COCTOsHME nonumepa,
nnactTudmkaums.

MpakTuyeckoe 3aHATME: PelweHne 3agad u
BbIMOSTHEHNE YNPaXKHEHWUIA.




Tema 12. PaBHOBecUS B TPEXKOMMOHEHTHbIX
cuctemax. TpeyronbHMKM 'mbbca n
PoseHbyma, cuctembl C  OrFpaHUYEHHON
B3aMMHOW pacTBOpUMOCTbI0. KoadhdmumneHTt
pacnpegeneHnst pacTBOPEHHOTO COEAMHEHMS
Mexay ABYMSI KOHAEHCMPOBAHHLIMU haszamu.
OKcTpakums. 3aBucnmocTb du3unko-
MEXaHWYECKMX CBOWCTB CUCTEM MNOMMep —
nonMmMmep-pacTeopuTens OT cocTaBa MU
CTPOEHUs BMC. MprHUMnNbI
Xpomatorpadmyeckoro  pasgeneHuss  Ha
npumepe TCX un MeMbpaHHbIX METOOOB
pasgeneHusi Ha npuMepe KCMoSb30BaHMS
obpaTtHoro ocmoca. ObLas xapakTepucTumka
METOLOB pa3feneHus.

MpakTnyeckoe 3aHATUE: PeweHne 3agad u
BbINOMHEHNE YNPaXXHEHUNA.

KoHTponbHass pabota no pasgenam
"dazoBble paBHOBeECUS n CBOWCTBA
pacTBOpOB (HeanekTponMToB) n
TepmogmMHaMMKa  FeTEPOreHHbIX  CUCTEM.
MeTogbl pasgeneHunsa cmecen”.

Wtoro B cemecTtpe (Ha kypce anst 3A0)

KoHcynbTaumm n npomMexyToyHas atTectaumns
(Ok3ameH)

34

34

34

51

2,5

245

Paspen 5. OcCHOBbl XMMWYECKON KUHETUKW.
Teopusi akTMBMPOBAHHOMO KOMMeKca

Tema 13. TlloHATME O ABWXYWEN cune u
CKOpPOCTU HepaBHOBECHbIX npoLEeccoB.
deHomeHonornyeckas (cpopmanbHas)
KnHeTuka. KuHeTuyeckMe un3MepeHus u
006paboTka KMHETUYECKMX KpuBbIX. 3agauun
dopmanbHOM U MONEKYNSAPHOW  KMHETUK.
TepMUHONOrNSA XMMUYECKON KMHETUMKN. Tunbl
peakumi (obpaTumMble N1 HeobpaTMble, rOMO-
N reTeporeHHble, roMo- U reTepoNIMTUYECKNE,
romo- n retepocasHsie). MonekynsapHoOCTb U
nopsiaoK peakuuu. KnHeTuuyeckas
WHTEpNpeTauus 3akoHa AENCTBYOLLMX Macc.
TepmoguHamuyeckmi n KMHETUYECKUI
KOHTPO~b.

MpakTudeckoe 3aHATMe: PelueHve 3agjad u
BbIMOJTHEHNE YNPaKHEHWUN.

ra




Tema 14. OO6GwWHOCTb U  pasnuune
TEPMOONHAMUYECKOTO UM KUHETMYECKOTO
onucaHus XMMUYECKMX peakuun.
3aBNCUMOCTb  CKOPOCTU  peakuuin  oT
TemnepaTypbl. YpaBHeHne AppeHunyca 1 ero
00OCHOBaHMEe C  MOMOLLbK  ypaBHEHUSA
n3obapbl BaHT MNodhdha. SHeprus akTneaumm un
NpeasKCnoHeHUManbHbIN MHOXMWTENb.
Teopus akTUBHBIX CTONIKHOBEHWIA, MOHATME O
cevyeHunM peakuunm (npouecca). Teopus
aKTMBMPOBAHHOrO KOMMMeKkca JNpuHra wu
MonsHn. OcHoBHble MonoxeHusi. BbiBog
BblpaXEHNA  ONA  KOHCTaHTbl  CKOPOCTU
peakumm B obwem Buge. IHTanNbnuMs wu
SHTPONUS aKTMBaLMK.

MpakTuyeckoe 3aHATME: PelweHne 3agay u
BbIMOSTHEHNE YNPaKHEHUN.

Tema 15. MpuHUMN NUHENHOCTM CBOOOAHbLIX
3HEeprum Kak cnepcTteue Teopun
aKTMBMPOBaHHOIO Kommnnekca.
Wcnonb3oBaHne aTOro  nNpuHUMNa  Ans:
OObACHEHMS  BNUAHUA  pacTBopuUTENs M
coneBbiX 3(EEKTOB Ha  KMHETUKY MU
TepMoanHaMmKy NpoLLecCoB B pacTBopax; 4ns
YCTaHOBMEHNS CBA3N MexXZy CTPOEHUEM W
peaKLUMOHHOW CMOCOBHOCTBIO COeAMHEHUI Ha
npumepe ypaeHeHun [ammetra un TadrTa;
006 BbACHEHMS ANEKTPOUITbHBIX n
HYKNEOMUIbHbIX ~ MEXaHU3MOB  peakuun;
crepmyecknx  adpdpektoB.  MexaHusmbl U
KMHETUKA peakumh C y4acTMEM MOHOB.
Mmoponua.

Paspgen 6. KnHeTun4yeckne mMeToabl
nccneaoBaHnst XMMMYeCKNX NpoLEeccoB

Tema 16. [lpamas wn ob6paTHas 3agadva
KMHETMYECKMX  uccrnenoBaHuii.  [pumepsbl
peweHnn. [pusHakn nNpoCcTbIX WM CROXHbIX
peakumi. [lpumepbl MEXaHW3MOB LEMHbIX,
COMPSBKEHHBIX, OTOXMMUYECKMUX peaKkuun.
MeTtogbl  onpegeneHuss  NUMUTUPYHOLLEN
cragun. [poueccol anddysmm B rasax wu
KOHAEHCMPOBaHHbIX cpedax. 3akoHbl Puka,
cTaTucTuyeckas M TepMoauHammuyeckas

WHTepnpeTauus. BbicTpble peakuun.
KnHetuka 7] MeXaHn3M peakumii
nonvMMmepusaumm

MpakTnyeckoe 3aHATUE: PeweHne 3agayvy u
BbINOMHEHNE YNPaXXHEHUN.

JlabopaTopHoe  3aHsaTMe:  OnpepneneHve
KOHCTaHTbI CKOPOCTU peakuum no
aKCnepuMeHTarnbHbIM AaHHbIM.

ra

PrP,N




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

JlabopaTopHass pabota: "WccnepoBaHune

KUHETUKU peakuum KaTanuTU4yeckoro
pasnoXeHnsa nepokcuaa sogopoaa”.
JlabopaTopHass  pabota: "OnpepeneHvne

KOHCTaHTbl CKOPOCTU MHBEPCUN Caxapo3bl.

MpakTuyeckoe 3aHATME: PelwleHne 3agad u
BbIMOSTHEHWNE YNPaXKHEHWUIA.

Paspen 7. Katanusa

Tema 18. OnpegeneHne wu  CBOWCTBa
KaTanusaTopoB. BnusHue katannsatopoB Ha
KUHETUKY W TEepMOAMHAMUKY XUMUYECKNX
npoueccoB. MexaHuam katanusa B pamkax
Teopumn aKTUBUMPOBAHHOTO KoMMnekca.
CeneKkTMBHbIN N HECEeneKTUBHbIA KaTanus.

MHrmbuposaHue " MHULMNPOBaHNE
KaTannTu4ecknx peakumn. Buabl roMoreHHoro
KaTtanuaa. KncnoTHo-0CHOBHbBIN

(cneumdmyecknin 1 obLLMIA) KaTanms.

MpakTnyeckoe 3aHATUE: PelweHne 3agad u
BbINOMHEHNE YNPaXXHEHUNA.

Tema 19. ®depmeHTaTUBHLIMN  KaTanus,
obnactn NPUMEHEHUSA. eTeporeHHbIN
Katanus. BnusiHne katanuaatopa Ha aHepruto
aKTMBaLuu NMUTUPYIOLLIEN cTtagum
reTeporeHHoro npouecca. dakTopbl,
BMMAIOWIME Ha  KMHETMKY  agcopbumw.
N3oTepma Jlenrmiopa. CkopocTb
reTepOreHHOM  KaTanuMTUYEeCKOW  peakuum.
MexdasHbii kaTanua.

KoHTponbHass pabota no pasgeny "
KnHeTunyeckne MeToabl nccnegoBaHns
XMMUYECKNX NpOoLIeccoB”.

Paspen 8. PacTtBopbl anektponutoB. Teopus
3NEeKTPONMTUYECKON AMccoumnaumm

ra

Tema 20. AHOManNMn KoNNUraTUBHbLIX CBONCTB
B pacTBOpax aMeKTponmMToB. M30TOHUYECKNI
KoapcpuumeHt. Teopmsa  AppeHuyca u
nocriegyrowaa guckycemst.  OBocHoBaHue
3MNEKTPOSIMTUYECKON  AUCCOLMauMn: LMK
BbopHa — Xabepa, npoBOAMMOCTb U
COMbBaTOXPOMHbIA  3pdhekT B pacTBopax
3MEKTPONMTOB. CunbHble  © cnabble
3MEKTPONMUTHI. 3akoH pasbaBneHusi
OctBanbga, cTeneHb guccoumaunm.

MpakTnyeckoe 3aHATUE: PeweHne 3agad u
BbINOMHEHNE YNPaXXHEHUN.

ra
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Tema 21. PacyeTbl TepMoaANHAMNYECKUX
napamMeTpoB B pacTBOpax 3reKTPONMTOB.
Tennotel obpas3oBaHMss M conbBaTauun
(rmgpataumm) MOHOB. XMMUYECKUIA NOTEeHLUMan
noHa. OCHOBHbIE NMOMNOXEeHUS, NPUBIMXKEHNS U
cnegcteust Teopumn [ebas — Xiokkens ans
pacTBopoOB CUMbHbIX ANEKTPONnNTOB,
COOTBETCTBME IKCMEPUMEHTY. AKTUBHOCTb U
KO3(h(PULIMEHT aKTUBHOCTU  SMEKTPOSINTOB.
ConbBatauusi, romo- K retepoaccouuaums
WOHOB B pacTBOpax 3feKTPonmTOoB.

MpakTuyeckoe 3aHsTMe: PeweHne 3agay u
BbIMOSTHEHWNE YNPaXKHEHWUNA.

JlabopaTopHoe 3aHsaTMe: PacdeTbl cpegHero
WOHHOro koadpcuumeHTa no teopun [ebas -
XIoKKensi. MpaHuubl NPUMEHNMOCTHU
npegensHoro 3akoHa [ebas.

Pasgen 9. KoHcTaHThbl AMccoumaLmmn KUCOoT B
pacTeopax

Tema 22. lNogxodbl K 3KCNEPUMEHTaNbHOMY
onpeneneHnto KOHCTaHT guccounauum (pKa) B
pactBopax. Onpegenenne 3HayeHun pKa
KACINOT M OCHOBaHUI B BOAHbIX pacTBopax.

XapakTepuctukm n 0cobeHHOCTH
OpraHN4ecKunx pacTBOpUTENEN.
KoHaoykTOmMeTpus ©“  noTeHUMoMeTpusi B
HEBOAHbIX cpepax. OcobeHHocTH
CNeKTPOhOTOMETPMYECKOTO ONpeaeneHnst B
OpraHN4ecKknx pacTBOPUTENSIX.

CrangapTusaums wkan KucnotHoctn (paH+) B
HEBOZAHbIX cpeax.

MpakTnyeckoe 3aHsaTME: PelleHne 3agady u
BbINOMHEHNE YNPaXXHEHUN.

JlabopaTopHas pabota:
1."KoHaykTomeTpuyeckoe TUTpoBaHue.
2."OnpepneneHne KOHCTaHTbl AMccoumanmm
cnaboro anektponura".

Tema 23. KNCNOTHbIE M OCHOBHbLIE CBONCTBA
coefmHeHun, amMonnThbl. TayTtomepus,
LUBUTTEP-NOHbI. KpucTtannuyeckoe cocTosiHue
3MEeKTpoNMTOB B BMAEe COMen UK Cco-
KpUCTanmos. MHorocTtyneH4aTtble
npoTonMTU4eckne pasHoeecus. [inccoumaums
KMCNOT U OCHOBaHWMW B BOOHO- OpraHn4ecKmnx
cmecsax. [lpoTtonnTuyeckme paBHOBECUS B
OpraHM30BaHHbLIX pacTBOpaXx.

MpakTuyeckoe 3aHsTMe: PeweHne 3agay u
BbIMOSTHEHNE YNPaXKHEHWUNA.

ra




Paspen 10. TepmoguHamuyeckass Teopus
cile;

Tema 24. lNpupoga Toka B npoBogHukax |l

poaa. AneKkTpoxmmmnyeckas sYeinka,
3neKkTponm3. 3akoHbl U NOCTosiHHaA Papages.
HapyweHne obpaTtnmocTy, penokc

-npoueccbl Ha anekTpogax. O0o3Ha4YeHns B
3NeKTpoXMMmn4Yecknx cxemax. Kartog v aHop.
OnemeHT [aHvena - HAkobu. Pabota
3MNEKTPOXMMUNYECKOTO npovecca.
ONEeKTPOXMMUYECKNA  SKBUBANEHT SHEpruu
[Mbbca obwen pemokc peakumm  Ha
3neKTpodax anemeHTa.

MpakTnyeckoe 3aHATUE: PelweHne 3agad u
BbINOMHEHNE YNPaXXHEHUN.

Tema 25. Mpasuna 3anucu
anekTpoxumuyeckmx cxem (IUPAC 1953 r.).
BogopogHbin anektpon. Pag craHgapTHbIX
HanpsbKeHUn anekTpogoB. TepmognHamuvka
ANEKTPOXMMUYECKNX  CUCTEM.  YpaBHEHMUS
HepHcta (2 BapuaHTta). 3aBncumoctb SC ot
TemnepaTtypbl.  BbluucrieHne  KOHCTaHThI
paBHOBECUS W OnNpedeneHne W3MeHeHust
QHTanNbMNMM, SHTPOMWUW, BHYTPEHHEN 3SHEprumn
ANEKTPOAHLIX PeakuMin 3NEKTPOXMMUYECKOTO
aneMmeHTa.

MpakTuyeckoe 3aHATME: PelwleHne 3agad u
BbIMOSTHEHNE YNPaXKHEHWUNA.

ra

Tema 26. Knaccudmkaums 3neKkTpoaoB Kak
cnegcreve ypaBHeHu HepHcTa. Onektpoabi |
poaa (meTannmnyeckue " rasosble).
CBUWHUOBbBI  aKKyMyNnAaTOp  Kak  npumep

XxMmudeckon uenun. 3nektpoabl |l popa
(amanbramHbIi, XropcepebpsHbIn,
KaroMenbHbIN, XVHTMAPOHHBIN).
KoHLEHTpaUMOHHbIE uenu. AnemeHT
BecToHa. HepaBHoBeCHbIE

3MNEeKTPOXMMMYecKkne npouecchl. MoTeHuman
nepeHanpshkeHusi.  YpaBHeHne  Tadpens.
MpuHUMN  SNEKTPOXUMMYECKOW  OYUCTKU
pacTBOPOB.

MpakTnyeckoe 3aHATUE: PeweHne 3agay u
BbINOMHEHNE YNpaXXHEHUN.

JlabopaTopHas pabota: "OnpeneneHne 34C
rarbBaHNYECKUX ANIEMEHTOB.




Tema 27. CTeKknsAHHbIN anekTpoa,
namepenne pH. LWkana pH B Boge w
BOOHO-OpraHnyeckux cmecsax. MNMpakrtmnyeckoe
ncnonb3oBaHne NOTEHUNOMETPUYECKNX
N3MepeHun: onpegeneHve nponssBedeHns
pacTBOPUMOCTH COMNEM; KOHCTaHT rmaponunaa,
aiccoumaumm M paBHOBECUA  PedoKC
peakumn;  KO3aULUMEHTOB  aKTUBHOCTU
WNOHOB

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 ans 3A0)

KoHcynbTaumm 1 npomexyTodHas
atTectauus (Ok3ameH, Kypcosasi pabota)

34

17 34

66

4,5

245

Bcero koHTakTHas pa6oTta n CP no
AVCUUNNUHe

194

166

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
XMMWUYECKOWN TEXHOOMN; CPOPMMPOBATL YMEHNS CaAMOCTOATENBHOIO peLLeHNs NOCTaBNEHHOW TEXHONOMYeckomn
3ajayu, a TaKke YyMeH1s U HaBblkn 0hOPMIIEHMS CBOETO PELLEeHNs B MateMaTmnyeckon oopme, B Buae rpacdunyeckon

3aBWCUMMOCTU U NOSICHNTENBHOW 3aMUCKK.

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

*TeopeTnyeckoe 060CHOBaHME NPOLIECCOB

*['padmnyeckne 3aBnucumMocTu

*AnnapaTtypHoe odopMreHue npouecca (Cxema, PUCyHKM C onucaHnem)

*3aknioyeHne

5. ®OH[, OLLEHO4YHbIX CPEACTB AN NPOBEQEHUA NPOMEXYTOYHOW ATTECTALIMMU
5.1 OnucaHune nokasaTtenen, KoMTepUeB U CUCTEMbI OLLEHUBAHUA pe3ynbLTaToB 06yyeHusn

5.1.1 NokasaTtenn oueHUBaHUA

Koa HavmeHoBaHue OL,eHOYHOro
lMokasaTenu oueHMBaHWS pe3ynbTaTtoB oby4yeHus
KOMMeTeHuun cpencrtea
[aeT onpegeneHne OCHOBHbIX MOHATUIA WM 3aKOHOB XMMWUYECKOW
; Bonpocsbl ons YCTHOro
OrlK-1 TepMOANHaAMUKN;
cobecenoBaHus
nanaraet MeToabl TEpMOANHAMNYECKOTO ONUCaHUS XUMUYECKNX U




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

MOSICHAIET NMPUHLUMUIMbI U YpaBHEHUSI POPMaribHOW KUHETUKA U KUHETUKA
CMOXHbIX LEMHbIX, FeTepOreHHbIX U (POTOXMMUYECKUX peakumin ¢
MOMOLLbIO YpaBHEHUI;

packpbiBaeT OCHOBHbI€ MOHATUA TEOPUN TOMOIreHHOoro, reteporeHHoro n Tunoskle

¢depMeHTaTMBHOIO KaTanunaa.

npakTuko-

OpUEeHTUpoBaHHbIE 3a4aHNA

I'IporHoampyeT, oueHmBaeT MU 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  XMMMWYECKOTO paBHOBECUS H6ocHOBbIBAaeT 3aBMCMMOCTb
0 c P ecus, oboc e cnmMoc Bonpockl ans YCTHOro
CBOWCTB BeLeCTB OT BHELWHUX YCIOBUA NPOBEAEHUA peakunu. cOBecenoBanus
OueHuBaeT BnUSHWME  YCrOBMW  Mpouecca Ha  xapakTtep
MEXMONEeKynspHOro B3anMoaencTBus.
Tunosble npakTuko-

AHanuanpyet CTpoeHue coegnHeHuin, CMecen U MX CBONCTB, NCMOMb3yA
COBpPEMEHHbIE MaTemaTuyeckme, pusndeckne, xummyeckme n u3nko-
XMMUYyeckne MeTodbl. BbinonHseTr aHanua XMMWYECKUX 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 copMmyn 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 paborTe, 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 06 bACHUTL
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
TepMuHonoruen, nokasbiBaet  Tpebyembln
YPOBEHb MNPUMEHEHUS 3HaHUW, YMEHWA U
HaBblkOB B cBoeli paboTe npu HEKOTOPbIX
MOrpeLIHOCTAX NpopaboTKu 3adaHui KypcOBON
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
oTpaxkaeT BbINOMHEHHbIE 3a4aHuns, 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
BblBOpE HY>KHBIX 3aKOHOB U hOopMyn Ans ee
peLLeHus.

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

2 (HeydoBnETBOPUTENLHO)

He wMoxeT oTBeTMTb Ha Bonpoc 6e3
NMOMOLLKN 3k3aMeHaTopa. MHOro4McneHHble
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  TpeboBaHUAM. KypcoBas
paboTa caaHa C CyLeCTBEHHbIM 3arno3aHneM.
CopepxaHnue paboThbl NOMHOCTbLHO He
COOTBETCTBYET 3aaHuI0.

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

WUNM nonb3oBaHWe MOACKa3KoW [Opyroro
yeroseka.

5.2 TunoBble KOHTPOMbHbIE 3afaHUsA UMK UHble MaTepuarnbl, Heo6XxoaAuMbIe AN OLEeHKW 3HaHUIt, Yy MeHU A,
HaBbIKOB U (UNK) ONbITa AEATENLHOCTU
5.2.1 MNepeyeHb KOHTPONbHbLIX BONPOCOB

Ne n/n I

$dopmMynMpoBK1 BOMPOCOB

Cemectp 4

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 cucrtema, paBHoBecue, TenroTa,
BHYTPEHHAA SHEeprud, pa60Ta. O6OCHyl7ITe Ll,eJ'IeCOO6paSHOCTb NCNONb30BaHNA YKa3aHHbIX NOHATUN.

OCHOBHbIe TUMbI TepMoaMHaMmn4ecknx cuctem. Npumepsl. lamepsiemble BENUYUHLI, Xapakrtepusyrwuine
COCTOSAHNE TEPMOAMHAMNYECKON CUCTEMBI. OKCTEHCUBHbIE N MHTEHCUBHbIE BEMUYNHBI. YpaBHeHne cocTosiHUA
TEpPMOANHAMUYECKON CUCTEMBI B obwem Buae.

MoHATNe 0 TepMUYECKOM paBHOBECUU U TEPMOANHAMMYECKOM npoLiecce. Hynesoe Ha4yano TepmMoavHaMmnKu.
MoHATME BHYTPEHHEN 3Heprum B TepMoanHamMmmke. PYHKLMM COCTOSHUA M UX CBA3b CO CBOMCTBAMMU MOMHbIX
andpdbepeHumanos 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 OaBl1eHUN. 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 Teny10eMKOCTU.

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 abCONMOTHON SHTPOMUMN.

13

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

14

BbiBog ypaBHeHust T'mb6ca — [iorema u pyHaameHTanbHbIX ypaBHeHuin Mmb66ca. Puanyecknii cmbici U npuMepbl
pasnnyHbix opm 3anmcu ypasHeHuin M'mbbea.

15

N3ameHeHne aHeprun Mbbca n MNenbMronbua B XMMUYECKUX Npoueccax. 3aBUCMMOCTb aHeprum 'mbbca ot
XuMmyeckor nepemeHHon. ObLlee ycnosune paBHoBecKs. 3aKOH AeNCTBYOLWMX Macc B hOPMYrMpPOBKeE
3ommepdenbaa.

16

BbiBoa ypaBHeHust bonbumaHa — MNMnaxka. PacyeTt xummn4yeckoro noteHumana KOMNoHEHTa B CMECU C MOMOLLbIO
NOMOXEHUN CTaTUCTUYECKON TEPMOOUHAMUKM.




17

O6Luee ycnosue paBHOBECUS XMMUYECKOro npouecca. KoHCTaHTbl paBHoBecus. MNpumepbl BbIYMCTIEHNS
KOHCTaHT paBHoBecusl. DYrMTUBHOCTU U aKTUBHOCTU KOMINOHEHTOB cMecu. TepMoanMHaMuyeckasi KOHCTaHTa
paBHOBecCKS.

18

3aBUCUMOCTb KOHCTAHTbI U NMOMOXEHUS XMMUYECKOro paBHoBecus oT ycrnosui. MNpumepsl. CywHocTb npasun Jle
LWaTenbe un nx TepmognHammyeckoe o60CHOBaHuMeE.

19

KoHcTaHTbl paBHOBECUS ra3oBbiX peakuuii, BbIBOA B3aMMHbLIX COOTHOLIEHUI B obLweM Buae. MeTeporeHHble
paBHoBecu4. Npumepbl. OcO6EHHOCTN TEPMOAMHAMUKMA pPeakumii NonnMmMepu3saLmm.

20

YucneHHble MeToAbl pacyeTa KOHCTaHT paBHoBecuid. [pumep pacyeTa Ans NPOoM3BOIIbHON TeMmnepartypbl.
MpuWHUMNBI pacyeTa KOHCTaHT paBHOBECUIN B CTAaTUCTUYECKON TepMOAMHAMUKE.

21

TepmMmoanHamuyeckne mogenn pacteopoB. aeansHoele, npeaensHo pa36aBﬂeHHble, arepmMalibHble N
peryndapHbie pacTBOpPbI. 3HTpOI'WI$| CMELLEHUS N XUMUYECKUI MOoTeHUMan naearnbHoro pacteopa.

22

3aBMCMMOCTb NapumanbHOro AaBrieHns KOMNOHeHTa OT cocTaBa pacTBopa. BelBoa 3akoHa Payns u3
nNpmbnuxeHns ngeanbHoOro pacteopa. [Nprmepbl NONOXMTENBHBIX U OTPULLATENBHBIX OTKIOHEHWUIA OT 3aKOoHa
Payns.

23

BbiBog, 3akoHa MeHpu 13 npubnuxeHnsa npegenbHo pa3baBneHHbIX pacTBOPOB. PacTBOPMMOCTb ra3oB B
XUAKOCTAX U ee 3aBUCUMOCTb OT TemnepaTypsl. [Npumepbl NpuMeHeHUst abcopbuun Ha nNpakTuke. YpaBHeHWE
CeyeHoBa.

24

KonnuratmeHble CBOWCTBA pacTBOPOB. BbIBOA 3aBUCUMOCTEN CHUXEHUS TeMnepaTtypbl NnaBneHnda un
NOBbILLEeHNA TeMmnepaTypbl KNNEeHNA OnAa naealnbHbiX paCcTBOPOB.

25

BblyncneHne koahdnLMeHTOB akTMBHOCTEN KOMMOHEHTOB PacTBOPOB MO JKCMEepPUMeEHTarbHbIM AaHHbLIM:
CHWXEHWS AaBneHs Napos, NOBbILLEHNA TeMMepaTypbl KUNEHUS, CHUXKEHUS TeMnepaTypbl NNaBneHns n no
OCMOTUYECKOMY AaBrieHuto. YpaBHeHue BaHT MNodda.

26

Mpumepbl reTeporeHHblx cuctem. NMoHaTna dasa, NoBEPXHOCTb pasaena n asosbli nepexoq. Ycnosus
TEPMOANHaMUYECKOro paBHOBECUS B reTePOreHHbIX CUCTEMAX.

27

BuHapHbIe cucTeMbl C HeorpaHNYeHHON B3aMMHON PacTBOPUMOCTLIO KOMMOHEHTOB. PacyeT coctasa naposon u
Xuakon as no amarpaMmMmam «AaBrieHMe KOMMNOHEHTOB - COCTaB pacTBopar, «obLlee AaBrneHne - COCTaB»,
«TeMmrepaTtypa KUMeHus - COCTaB», «COCTaB pacTBopa - COcTaB napar. 3akoHsl KoHoBanosa. MpocTas
neperoHka.

28

[leMOHCTpaums Tpex 3akoHOB BpeBCKOro Arist a3e0TpOnHbIX CMecen Ha anarpammax «obuiee gaBneHue -
cocTtaBy. [1paktuyeckoe 3Ha4yeHwue. [eperoHka nog BakyymoM.

29

MpuHunn 1 Mogenb pekTudurkaunn. NoHATUE O TeopeTMYECKON Tapernke n ee BbicoTe. Pacyert yucna
TEOpEeTMYECKNX TAPENOK MO AMarpaMmam «Temnepartypa KMneHns - CocTaBy.

30

MprMepbl OrpaHMyYeHHON B3aMMHON PacTBOPUMOCTM XMUAKOCTEN Ha AMarpaMmMax «Temneparypa - COCTaB».
BuHoganu. Cuctembl ¢ BKTP u HKTP. BnimaHue Temnepatypbl Ha pacTBOPUMOCTb.

31

KuneHne B3aMMHO HepacTBOPUMbIX XUAKOCTeN. [pakTnyeckoe npuMeHeHne NeperoHkn ¢ BOASHLIM NapoMm.
MaTtepuanbHbIn 6anaHc o4ncTku TPYAOHO KNNALWMX CcoeUHEeHNN Npu NeperoHke ¢ BOAAHbLIM NapoM.

32

PaBHOBeCKE XMAKOCTb - KpUCTanmbl B bBHapHbIX cuctemax. MeToabl (M3NKO-XMMUYECKOTo aHann3a
KOHL,EHCMPOBaHHbIX CUCTEM. [TpUMeHeHUe NpuHLMNA HenpepbIBHOCTH KypHakoBa kK UHTepnpeTaumnm KpusbIx
OXNaKOEHUSI.

33

[duarpaMma COCTOSIHUSA U KpUBbIE OXNaXaeHUst BUHAPHbBIX CUCTEM, KPUCTANNMU3YHOLLIMXCA C 3BTEKTUKOWN.
MpUHUMNLI OXNaX4eHUa 1 pa3mopaxnBaHus. MpakTnyeckne npumepsl Ans GUHapHbIX CMECEN.

34

AHanuns guarpamm 6VIHaprIX cucTem, nnaBAWLNXCA KOHITPYSIHTHO U UHKOHIPY3HTHO Ha KOHKPETHbIX nNpuMepax.
[OansToHnas! n 6epTOJ'IJ'IVID,bI. 3aBncmMmocTb pacTBOPUMOCTU KpUCTaNIM4eCknx selieCcTtB OT Temneparypbl.

35

BuHapHble cucTeMbl nonmmep - pacteopuTens. OcobeHHOCTH anarpamm cocTosHus. CnnHoganu. Hapylerue
npuvHUMNa cooTBETCTBUA. [laBneHne napos Hag pactBopamu nonumepos. MonydeHve TBM us pacTeopos.

36

YCTONYMBOCTb PACTBOPOB NOMMMEPOB K PacCroeHuto. BeipaxeHne Ans 0CMOTMYECKOro AaBneHusi B pacTBopax
nonvMepoB. BnnsHrue TemnepaTypbl U MOMEKYNSIPHOM MacChl MonMMepa Ha ero pacTBOPUMOCTb.

37

PaBHOBeCKS B TpeXKOMMNOHEHTHbIX cucteMax. CBoncTBa TpeyronbHnkoB 'mé6ca n PoseHbyma. NpsimoyronbHas
anarpaMmmMa COCTOSIHUSA TPEXKOMMOHEHTHbIX CUCTEM.

38

Onpepgenexue npouecca aKCTpakuun, npumepbl. TpeboBaHus Kk akcTpareHTy. KoadduumeHT pacnpegeneHus
mMexay daszamu 1 cTeneHb aKkcTpakuuu. MNpouecc akcTpakumm Ha guarpamme 'mbbca. CoctaB n MmaTepuanbHbIv
H6anaHc akcTpakTa u paduHara.

39

Obwas xapakTepucTmka NpoLeccoB pasgesneHnsi, ICNoMb3yeMblX B MPOMbILLIIEHHOCTH, 0611acTu NpUMEHeHNs
Kakgoro u3 Hux. MNpuHUMNbLI 1 OCHOBHbIE BUAbI XpoMaTorpaduyeckoro pasgeneHnss MHOroKOMMNOHEHTHbIX
cMecen.

Cemectp 5

40

deHomMeHonormyeckoe onncaHme HepaBHOBECHbIX NpoLeccoB. KuHetuyeckme nsamepeHusa. ObpaboTka
KMHEeTMYecknx kpmeblX. CKOPOCTb XMMMUYeckon peakumun. 3agadn opmanbHON 1 MONEKYNSPHON KWHETUK.

41

TepMUHOMNOTUSE XMMUYECKON KMHETUKN. DNEMEHTapHas cTaansi, MexaH1U3am, cxema npoLecca, NIMMUTUpYytoLLas
ctaaus. Npumepbl pasnnyHbIX TUMOB peakunii (roMo- U reTepOoreHHbIX, TOMO- U FeTepONUTUYECKUX, FOMO- U
rerepodasHsbix).

42

OBLWHOCTE 1 pasnuyune TEpMOANHAMUYECKOTO Y KNHETUYECKOTO OMUCAHNSI XMMUYECKMX peakumnin. 3aBUCMOCTb
CKOPOCTU XMMUYECKUX peakUmin OT TeMNnepaTypbl.




YpaBHeHne AppeHunyca u ero o6ocHoBaHue Ans o6paTMoit peakuun ¢ NOMOLLbIO ypaBHEHUS n3obapbl BaHT

43 Fodda. Prsmyecknini CMbICH IHEPTUN aKTMBALMN U NPELIKCNIOHEHLMANIbHOTO MHOXMTENS B KOHCTAHTE CKOPOCTH
obpaTtnmon peakuuu.

44 Teopuns aKTUBHbIX COYAApPEHWIN Ha NPpMMepPe rOMOreHHon BumonekynspHon peakunn. Cevenve
MEXMOIEKYNAPHbLIX CTONKHOBEHUN. [TOHATHE O ceveHun peakumu (npouecca).

Teopusa nepexofHoro coctosAHMs ArpuHra u NonsHu. OcHoBHbIE NonoXxeHns. KoopamHata peakumu,

45 aKTMBMPOBaHHbLIV KOMMIEKC, peareHTbl 1 NPOAYKTbl. BbiBoA BbipaXeHns Ans KOHCTaHTbl CKOPOCTH B obLem
BMAe. QHTanNbNNs N 9HTPONMS akTUBaALIMN.

MpuHUMN NMHeHOCTH CBOBOAHLIX AHEPrUIA KaK CreacTBue Teopum NepexoaHoro CoctTosHus. MicnonsaosaHue

46 NpUHUMNA NMHENHOCTM CBOBOAHBIX SHEPrU AN 06 bACHEHWUS BNUSAHWSA pacTBOpPUTENS U coneBbliX 3hdeKToB Ha
KMHETUKY U TepMOONHAMUKY NPOLECCOB B pacTBoOpax.

47 MpuMeHeHWe NpuHUMNa NMHENHOCTN CBOOOAHBLIX SHEPTNIA ANt YCTAHOBINEHUS CBSA3U MEXAY CTPOEHUEM U
peakUMOHHOW CMOCOBHOCTLI0 COeAMHEHNI Ha Npumepe ypaBHeHun Mammerta u TadrTa.

48 Mpsamas n obpaTtHas 3agava KMHETUYECKMX uccrnegoBaHuin. PelieHne npsaMon 3agadm Ha npuMepe KUHETUKM
obpaTtumoi, napannenbHoOn 1 nocregoBaTenbHOM peakumii. TepMoanHaMUYeCKUn U KNHETUYECKUIA KOHTPOSb.

49 Mpu3Hakn NpocTbIX 1 CIOXHbIX peakumin. KnHeTnyeckas nHTepnpeTtaums 3akoHa AencTByowmx macc. Metoabl
onpeaeneHus NMMUTUPYIOLLEN CTagun B CIIOXKHBIX peakunsax.

50 Mpouecchl Anddysnm B razax n KOHAEHCMPOBaHHLIX cpefax. NMpumepbl peakumi, MIMMUTUPOBAHHbIX
anddysuen. 3akoHsl duka. CTaTuctTudeckas n TepmoanHammyeckas nHTepnpetaums. beicTpele peakumu.

51 TepMUHOMOrMA CROXHbLIX peakumi. NMpumepbl MEXaHU3MOB COMPSXKEHHBIX, LeMHbIX, OTOXMMUYECKUX peakL i,
OcobeHHOCTM 1 MeToAbl uccnegoBaHns. MUKpOBONHOBas akTMBaUus.

52 MonekynapHOCTb U NopsAoK peakumu. MNpumepsl peakunin ¢ pasnuyHbIMU U C OAUHAKOBbLIMW MONEKYNAPHOCTLIO
n nopsagkoM. MNpuseauTe o6bACHEHUE B KaXAOM NpUMepe C TOYKW 3peHUs CTaTUCTUHECKOW TePMOANHAMUKN.

53 KuHeTnyeckue ypaBHeHUs1 B anddepeHumansHon n nHTerpansHon opme. Npumepsl Ans peakuui ¢ Lernbim,
OPO6HBLIM, HYNEBbIM U NEPBLIM NOPSAKOM.

54 O6LWMin 1 YacTHbIN (Mo peareHTy) nopsgaku peakumun. Cnocobbl onpeaeneHns NopsaKoB peakunmn No peareHTam
AN pasnnyHbIX TUMOB peaKkL i,

OnpepenexHue NMMUTUPYIOLLEN CTaauy reTeporeHHOro npoLecca No BenNuYnHe aHeprun akTmeaumu.

55 CoOoTHoOLLEeHNEe CKOPOCTEN MOSEKYNAPHON U AN dY3MOHHOW CTagun B NpoLecce nonMMmepmnsauumn B pacteope
MOHOMepa.

56 Onpepgenexve 1 cBoMCTBa KaTann3aTtopos. [1pymepbl MexaHM3MOB KaTanuTuyeckoro genctens. CenekTuBHbIN U
HeceneKTUBHbIN KaTanuns. HrmbupoBaHe 1 MHULUMNPOBaHME KaTanuTUYeCcKnX peakLui.

57 BrnvaHne katannsaTopoB Ha KUHETUKY U TEpPMOAMHAMUKY XMMUYECKUX npoueccos. MexaHn3m Bo3AencTBus Ha
KWHETUKY peakunmn Ha npumepe KMCNOTHO-OCHOBHOro katanuaa. Cneundundeckuii n obLumin katanua.

58 Bvabl romoreHHOro 1 reteporeHHoro katanuaa. lNpumepbl KONMYECTBEHHOIO BAVSHUS Ha SHEPrUo akTuBaLun
Pa3nNUYHbIX XUMUYECKUX NpoL,eccoB. PepMeHTaTUBHBIN U MeXdas3HbIn KaTanua.
dakTopbl, BNNSIOLLME Ha KMHETUKY aacopbuun. BeposTHOCTb akTa n cteneHb agcopbunu. Mpumepsl

59 aMnupuyeckux n3otepm agcopbumun. Beiog nsorepmbl JleHrMmiopa. BoipaxeHue Ans CKOpoCTU reTeporeHHown
KaTanmTn4eckon peakuuu.

60 KonnuratueHble CBOWCTBA pPacTBOPOB 3MeKTPONMTOB. N30ToHMYeckuin koadhduumeHT BaHT Modda. Teopusa
3NEKTPONNTUYECKON anccoumnaumm AppeHnyca n nocrnenosasluas 3a HEM AUCKYCCUS.

MexaHn3am n TepmogmnHaMmumka npouecca conbBaTtauum no Mamannosy. Liukn BopHa - Xabepa. Bnusanve

61 CTPOEHWNS N CBONCTB pacTBopuUTens Ha obpasoBaHue conbBaToB. Cneunduryeckasa conbeataums. TecHble
WNOHHbIE Mapbl.

62 CTteneHb 1 KOHCTaHTa guccouunaumn. 3akoH pasbasnennsa OcTBanbaa.

63 KoahdmumeHT akTMBHOCTM B pacTBOpaXxX CUIbHbIX 3NeKTponuToB. CpeaHUii MOHHBIN KOIMMULIMEHT aKTUBHOCTU
M ero pacyet Ha OCHOBE NepBbIX Tpex nNpubnuxenuit Teopumn Oebas - Xiokkens.

64 M3mepeHnst aneKkTponpoBOAHOCTM PaCTBOPOB 3NEKTPONUTOB. Bua KOHUEHTpauMOHHON 3aBUCUMOCTM yaernbHON
1 yaenbHON MONSPHON NPOBOAUMOCTM ANs crabblX U CUINbHbBIX ANEKTPONUTOB Ha KOHKPETHbIX MpUMepax.
MpegenbHasa yaenbHas MonspHas NpoBOAUMOCTb PacTBOPOB AMEKTPONUTOB. YpaBHeHns AppeHuyca u

65 Konbpaywa. Metog obpaboTku hopeorpamm ANa HAXOXKAEHUS KOHCTaHThI Auccoumalmmn anekrponuTa B
pacTeope.

MpakTnyeckoe NpUMeHeHne KOHAYKTOMETPUYECKOro TUTPOBaHMS. Bua KpMBOM KOHOYKTOMETPUYECKOro

66 TUTPOBaHNA B 3aBUCMMOCTU OT CUJIbl KNCMOTHOCTM UM OCHOBHOCTM TUTPaHTa 1 peareHTa. OnpeaeneHne To4k1
3KBMBAIEHTHOCTW.

Ob6wwasa xapakTepuctuka 6e3bydepHbix 1 6ydepHbix MeToA0B UccnefoBaHNsa NPOTONUTUYECKMX PaBHOBECUIA B

67 pacTBOpax aneKkTponMToB. AKTMBHOCTb MPOTOHA B pa3nunyHbiX cpeaax. MoHATMe o Wwkane KNCNoTHOCTY B
HEeBOAHbIX pacTBOpPUTENSAX.

68 KncnoTHble 1 OCHOBHbIE CBOMCTBa COeANHEHUI, amdonuTbl. TayToMepus, LBUTTEP-NOHBI.

69 Ouccounaums KNCNoT U OCHOBaHW B BOQHO-OPraHMyecknx cmecsax. Npotonutuyeckne paBHOBECUS B

OpraHn3oBaHHbLIX pacTBoOpax.




MexaHn3M BO3HMKHOBEHUS ToKa B npoBofHukax Il poaa. 3akoHbl ®apages. Peakuuu Ha KaToge v aHoae.

70 o
MprMepbl aNeKTPOAHbIX Ppeakuuin NpyM CMeHe NONAPHOCTU Ha NMPOBOAHMKE.

71 OnNeKTpoXuMuYecknin akBnBaneHT aHeprum M'mbb6ca. AnekTpoaBmxyLwas cuna. lNMpasuna 3anucu
9MNEKTPOXUMUYECKUX cUCTEM. PacueT TepMoanHaMmyecknx pyHKLMIA U KOHCTaHT 3NeKTPOXUMUYECKNX PeaKLMA.

72 CTaHpapTHbIV noTeHuman anektpoga. CtaHaapTHbIN BO4OPOAHBIN anekTpon. Psaa HanpsKeHui 3NeMeHTOB.
MpaBnna 3anncu aNekTPOXMMUYECKNX CUCTEM.

73 OkcnepuMeHTanbHoe n3MepeHne n TepMmoamHammyeckoe BoluncneHne C ranbBaHUYECcKOro afieMeHTa.
MpaBnno ncnonb3oBaHWsA CTaHAAPTHbBIX MOTEHUMAroB B ypaBHeHUM HepHcTa.

74 BbiBog ypaBHeHVs HepHcTa n3 nsotepmsl BaHT MNodpdpa. PaBHOBeCHbIE M HEPABHOBECHbLIE 3MEKTPOXMMUYECKNE

npovecchbl. [loTeHUman nepeHanpsxeHus. YpasHeHue Tadens.

MNMpumeHeHne noTeHUMoOMeTpUM AN onpefeneHns TepMognHaMu4ecknx PyHKUMIA U KOHCTaHT
75 3AneKTpoxMmMu4eckmx pasHosecuii. 3asmcmmoctb JC ot Temnepatypbl. OCOBEHHOCTb CTaHAAPTHOrO afleMeHTa
BecToHa.

Knaccudmkauusa anekrpoxMMmnyecknx CUCTeM Kak criegcteme M3 ypasHeHus HepHcTta. Xumudeckue uenu.

76
MprMepbl C NCNOMNb30BaHNEM 3NEKTPOAOB NEPBOro poAa, 06paTUMbIX OTHOCUMTENbHO KaTMOHA U aHMOHa.

77 Ob6nacTb NpUMEHEHUS NOTEHUMOMETPUYEcCKoro TuTpoeaHnsa. Oco6eHHOCTN NOTEHLMOMETPUYECKOTO
TUTPOBaHUS B BOAHBLIX U HEBOAHLIX cpeadax. PekomeHagaumn IUPAC.

78 MpuHUMN aencTBUS peaoKc-anekTpoaoB. VIoH-cenekTMBHOCTL ariekTpoaa. YCTPOUCTBO U 0b6nacTb NpMMEHEHUs

XUHTMOPOHHOTO N CTEKNAHHOIO 3J1eKTPOO0B.

5.2.2 TunoBble TeCTOBbIE 3a4aHusA

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

1. Ncnonb3ysa uHTerpanbHoe ypaBHeHMe  n306apbl XMMUYECKOW peakuum paccyntaTb TEPMOAUHAMUYECKYHO
KOHCTaHTYy 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. PaccumTaTb MOMEKYNsapHY0 Maccy pacTBOPEHHOro BeLecTBa, ecnmn BoAHbIM pacteop 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. Paccuntatb Bpemsi, B TEHEHME KOTOPOro KOHUeHTpaums Belectsa A ymeHblwnTca B 3 pasa. Paccuntate nepuopg
nonynpespaLleHus JaHHOro BeLecTBa.

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

5.3.1 YcnoBusa gonycka ob6y4arolerocs kK npomMexxy To4HOW aTrectaumm U nopsifok NUKBUAaLMN akageMnyeckomn
3a40/HKEHHOCTU

MpoBeoeHMe NPOMEXYTOYHOW aTTecTauun pernaMmeHTUPOBaHO JoKanbHbIM HOpMaTtuBHbIM aktom CM6IMYMNTA
«MonoxeHne o0 NPOBEAEHUN TEKYLLETO KOHTPOSSI YCNEBAEMOCTU 1 MPOMEXYTOUYHOM aTTecTaumm obydatoLmxcs»
Ycnoeusimn gonycka obydyarLerocs K NpoMexyTovyHON aTTecTtauuun ABMSTCS BbIMOMHEHWE U 3almUTbl BCEX
nabopaTopHbIx paboT cornacHo paboyei nporpamme; NONOXUTENbHbIE Pe3yrnbTaThl BbIMOMTHEHWS KOHTPOMbHLIX paborT,
OTBETOB Ha BOMPOCHI KOMMOKBMYMOB.
5.3.2 dopma npoBeaeHNA NPOMEXYTOYHON aTTecTauum no AMcUmninHe

YcTHas + MucbmeHHasa + KomnbloTepHoe TecTupoBaHue NHas

5.3.3 Ocob6eHHOCTN NpoBeAeHUA NPOMEXYTOYHOM aTTecTauum No AUCLUUNIINHE

Bo3MOXHOCTb NONb30BaTbLCHA CNPAaBOYHbIMU Tabnmuamu n KanbKynsTop oM.
Bpems noaroToBku OTBETOB Ha 3afaHWs 3k3aMeHaLMoHHOro 6uneta - 60 MUHYT.
Ha 3awmTy kypcoBow paboTbl oTBOANTCA He Bonee 20 MUHYT.

6. YYHEBHO-METOOUYECKOE N UH®OPMALMOHHOE OBECNEYEHUE OUCLUUNIIUHBI
6.1 YyebHasa nutepatypa

ABTOp | 3arnasue | M3paTenbcTBO log n3gaHus | Ccblinka
6.1.1 OcHoBHas y4ye6Has nuTepaTypa
N6parmmoBa P. W.,[®unsmyeckasn XMMUA. http://publish.sutd.ru/
MeraHoBa H. B.,|KnHeTtunka " KaTanua. Cankr-MeTen6vor: tp_ext_inf_publish.ph
XonoxoHoBa J1. W. |KnHeTtnuyeckne poypr: 2021 p?id=202168
crneryntp
Hosocenos H. IM. ncecnenoBaHMss  XMMUYECKUX

npoueccos




Epemun B. B. (1 gp.) [OcHoBbl hmanyeckon xvmun https://ibooks.ru/read
(OnekTpoHHBIN  pecypc) ing.php?
y4ebHuK: B 24. 4. 1: Teopus. Mocksa: J1aGopaToous short=1&productid=3
— 5-e nspanue, nepepab. un éHaHm; P 2019 73279
pon. (an.). — (Y4ebHuk anga
BbICLUEN LUKOMbI)
Epemuu B. B. (n gp.) [OcHoBbl hmanyeckon xvmun https://ibooks.ru/read
(OnekTpoHHBIN  pecypc) ing.php?
y4ebHuk: B 24. Y. 2 : Teopus. Mocksa: NlaGopaTopus short=1&productid=3
— 5-e uspganue, nepepab. u ) parTop 2019 73280
3HaHWM
gon. (an.). — (Y4yebnuk ans
BbICLUEN LUKOMbI)
6.1.2 lononHuTenbHasa y4yebHas nutepatypa
Nbparnmoea P. W.,|®usnyeckas XMMUSL. http://publish.sutd.ru/
lpebeHHnkoe C. &, |OpraHnyeckas XMMUSL. tp_ext_inf_publish.ph
Hosocenos H. [1.,|WHTepaktnBHoe Cne.: CnerynTtA 2017 p?id=2017192
3anuesa E. U.,|nabopaTtopHoe 3aHsATUE
XonoxoHosa J1. U.
N6parmmoBa P. W.,|Pusnueckas XMMUSA. http://publish.sutd.ru/
pebeHHnkoB C. ., |KypcoBas paborta Cne.: CnerynTtA 2017 tp_ext_inf_publish.ph
3anuesa E.W. p?id=2017191
CmupHoBa A.N.,|Pusmyeckasa xumus. Yactb 1 CaHir-NeTep6ypr: http://publish.sutd.ru/
CyctaBoBa T.A., JlunuH CrerynTa ' 2019 tp_ext_inf_publish.ph
B.A. p?id=20195045
[pebeHHnkoB C. O.,[Pusnveckas xummma. Kypc http://publish.sutd.ru/
N6parumosa P. . nekumm crne.: Cnerynta 2018 tp_ext_inf_publish.ph
p?id=2018222
CtenaHosckux, E. W.,|®Pusmyeckasn xumus. Teopusa u http://www.iprbooksh
BuHorpagosa, T. B.,|npaktuka BbIMOSHEHUNSA EkaTepuHbypr: op.ru/66611.htm
BpychuubiHa, JI. A, [pacyeTHbix pabot. YacTtb 1. Ypanbckum 2016
AnekceeBa, T. A.,|9kcTeHcuBHbIE cBOWCTBa ceaepanbHbIn
Mackaesa, . H.,|romoreHHbIX cuctem yHusepcuteT, 36C ACB
Mapkos, B. ®.
Mwanxomkaesa M.M.,[Pusnyeckas XUMUS. http://publish.sutd.ru/
CmupHoBa A.W. Mpumepsbl pelleHua Tunosbix| CaHkT-MNeTepbypr: BLUT3 2017 tp_ext_inf_publish.ph
3agay no Kypcy gusmyeckon cnerynta p?id=201913185
XMMUN
Nbparnmoea P. W.,|®usnyeckas XMMUSL. http://publish.sutd.ru/
MpebeHHnkoB C. @.,|Xumuyeckas TepmognHammnka Ccne.: CnerynTth 2014 tp_ext_inf_publish.ph
3anuesa E. U. p?id=1994
CmupHoBa AN.,|Pusmyeckas XMMUSL. CaHir-NeTep6ypr: http://publish.sutd.ru/
CyctaBoBa T.A., JlunvH|3nekTpoxmmms CI'I6FYI'IT,EI,y ) 2020 tp_ext_inf_publish.ph
B.A. p?id=20205059
Muxannugn A. M. dusunyeckasa xumms. Y 2 http://publish.sutd.ru/
crne.: cneryntn 2016 tp_ext_inf_publish.ph
p?id=3585
Muxannugn A. M. dusunyeckasa xumms. Y 1 http://publish.sutd.ru/
Cne.: CnerynTtA 2016 tp_ext_inf_publish.ph
p?id=3584
JlbicoBa C. C.,|AHanntnyeckas xumMust 1 http://publish.sutd.ru/
CkpunHukosa T. A, |duU3nko-xMMmnyeckne mMetoasbl tp_ext_inf_publish.ph
3esaukun 0. 3. aHanusa. dusmnyeckas xXumus. p?id=2017201
MoTeHumnomeTpus. Cne.: CnerynTtA 2017
MoTeHuMomeTpuyeckoe
TUTpOBaHue
CrenaHoBcknx, E. WU.,|Pusnyeckas xumus. Teopnsa un http://www.iprbooksh
BuHorpagoea, T. B.,|npaktuka BbIMOSIHEHNSA EkaTepuHbypr: op.ru/66612.html
BpychuubiHa, JI. A, [pacyeTHbix pabot. YacTtb 2. Ypanbckui 2016
Anekceesa, T. A.[Xvnmnyeckoe wn  dasoBoe degepanbHbIv
MackaeBa, . H.,|paBHOBecne yHusepcutet, 36C ACB
Mapkos, B. ©.
Muegnos-letpocaH H.|®Pusunyeckas XMMUSA. http://publish.sutd.ru/
O., 3esaukun 0. 3.,|KnCNOTHO-OCHOBHbIE . tp_ext_inf_publish.ph
Camorinos . B. paBHOBeCKS B BOOHbIX Crie.. CherynTA 2018 p?id=201803

pacTeopax




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-butpukc: BHyTpeHHMIN nopTan y4ebHoro 3aBefeHus
MicrosoftOfficeProfessional
Microsoft Windows

6.4 OnucaHue MmaTepuanbHO-TeXHUYeCcKomn 6a3bl, HeO6X0AMMON ANA OCyLeCcTBNEeHUs o6pa3oBaTenbLHOro
npouecca no gucumnnuHe

CneunanuampoBaHHas (U3NKO-xummnyeckass nabopartopus, KoTopasi ocHalieHa: nabopaTopHbIMKW CTONamu,
nabopaTopHOM MOCydoW, aHanUTUYECKMMU U TEXHWYECKMMU BECaMM, CYLUUIIbHBIM LIKadoM, BbITSXXKHBIMU Lukadamu,
OVUCTUMMSATOPOM, BOAsIHOW GaHell, pedppakTomeTpamu, MonspuMeTpamMmu, KanopumeTpamu, KOHAYKTOMETpamu,
noteHumomeTpamu, pH-mMeTpoM, WOHOMETPOM, nabopaTopHbIM  KOMMMEKCOM  «XMMUsI»,  YCTaHOBKOM  Ans
MOTELMOMETPUYECKOTO TUTPOBAHUS, YCTAHOBKOM [Ans  KOHAYKTOMETPUYECKOrO TUTPOBAHWS, YCTaHOBKOW Ans
KPUOMETPUYECKUX U3MEPEHUIA, YCTAHOBKOW AN N3y4eHUs1 paBHOBECUS «KUAKOCTb-Nap», YyCTaHOBKOW Ans udydexus 3C
ranbBaHNYECKNX S1IEMEHTOB.

B nabopaTtopun umeeTtca gocka, NepcoHarnbHble KOMMbTEPbl U MYNbTUMEOWUNHbIA 3KpaH ANsS BbINOMHEHUS
WHTEPaKTMBHbIX paboT U NPOCMOTpa BUAeoOMaTepmarnos.

AyanTopus OcHalleHve

MynbTrmeguitHoe obopyaoBaHue, cneumannampoBaHHas mebenb, Jocka
JlexunoHHasa aygutopus

CneunanuavpoBaHHasa Mebenb, focka
YyebHas aygutopus
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