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Pabouas nporpamma AUCLMNIIMHBI COCTaBIEHA B COOTBETCTBMU C dheeparibHbIM rocyaapCTBEHHbIM 06pa3oBaTernbHbIM
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CocrtaButens (1):

KaHAMAaT XMMUYECKNX Hayk, [loueHT NanaTtuH Hukonan
AHaTonbeBun4

[OKTOp XMMM4Yecknx Hayk, lNpodheccop 3eBaukuin KOpuii
Snyapaosud

Ot kadbenpbl cocTaBuTens: Hosocenos Hukonamn

3aBenyowmn kadeapon TeopeTUYecKon 1 NPUKNagHon MeTpoBuny

XUMum

Ot BbINycKkatoLlen kadeapbl: AcTtawwknHa Onbra

3aBepyowmn kagegpom BnagumuposHa

MeToguyeckuin otaen:




1 BBEAEHUE K PABOYEW NPOrPAMME OUCLUMNIIUHBI

1.1 Uenb gucumnnuHbl: ChopmmnpoBaTb KOMNETEHUUN obyvatollerocst B ob6nact 3HaHui o M3NKO-XMMUYECKMX
npoueccax, XMMUYeCKMX M (asoBbIX MpeBpaLleHnsx, HeobxoguMbIX OfS OpraHu3aumu, KOHTPONS UM NPOU3BOACTBEHHO-
TEXHOMOIrMYeCcKon AesATeNbHOCTM NPy NPOM3BOACTBE KOMMO3UTOB 1 BUoMaTepmanos.

1.2 3apayum AUCUUNIIUHbBI:

PackpbITb ponb (hrnanyeckon XMMmnm B XMMMYECKOM TEXHOMOMNN.

MokasaTb TeopeTnyeckne W nNpakTU4ecKMe BO3MOXHOCTU (PM3MYEeCcKon Xumum Ansd pas3paboTku NporpeccuBHbIX
TEXHOMOrM4YeCcKMX NPOLLECCOB U yNpaBneHusl.

1.3 TpeboBaHuA Kk NpeaBapUTeNIbHOM NOArOTOBKE 00yYaloLLerocs:
MpenBapuTenbHas NoaroToBka NnpeanonaraeT co3gaHyne OCHOBbI AN POPMUPOBaHNS KOMMETEHLUUIA, yKa3aHHbIX B . 2,
Npv N3y4EeHUN OUCUMMIINH:

®dusmka

OOwas n HeopraHuyeckast XMMnsi

MaTemaTumka

AHanuTMyeckas XuMusi U U3NKO-XMMUYECKUE MeToObl aHanMsa

2 KOMNETEHUWUN OBYYAIOLLEIrocs, ®OPMUPYEMBbIE B PE3YJNIbTATE OCBOEHUA OUCLIUMNIIUHbBI

OlMK-1: CnocobeH nsy4yarb, aHaNnU3NpoBaTb, UICNOJSIb30BaTb MEXaHU3Mbl XMMUYECKUX peaKkLi, NPONCXoasALNX B
TEeXHONorM4YecKux npoueccax 1 okpyxarliemMm Mupe, OCHOBbLIBAsICb Ha 3HaHUSAX O CTPOEeHUM BeLecTBa, Nnpupoae
XUMUYECKOWN CBA3U U CBONCTBAX Pa3fiIMyHbIX KITaCCOB XMMUYECKUX INIeMeHTOB, COeANHEeHUN, BeLeCcTB U MaTepuanoB

3HaTb: OCHOBHbIE 3aKOHblI M COOTHOLUEHUS] PU3NYECKON XUMUKN (XMMUYECKOW TEPMOANHAMMUKN, SNEKTPOXMMMUU, XUMUYECKON
KMHETUKN, OCHOBbI (pa30BbIX PaBHOBECUIA U NEPEXOA0B), CNOCOObLI NX MPUMEHEHNS NS PELUEHNA TEOPETUYECKMX U MPUKNaaHbIX
3agau, ponb (PrM3nMYEeCcKon XMMUKN Kak TeopeTnyeckoro doyHaaMeHTa COBpeMEHHOM XMMMUM 1 NPOLLECCOB XMMUYECKOW TEXHOMNOMMMU

YMeTb: NpOrHo3nMpoBaTh BfnsHWE pasnuyHbix akToOpoB Ha XMMUYeCcKoe paBHoBecue, Ha ha3oBoe paBHOBeCKe, Ha paBHOBECUE
B pacTBopax 3reKTponvToB, Ha noTeHuuwan anekTpogos n 3C ranbBaHWYEeCKUX 3MEMEHTOB, Ha HanpaBrieHWe U CKOpOCTb
XUMUYECKNX peakuun; COCTaBNATb KUHETUYECKME YpaBHEHUSA ONS KMHETUYECKUM NPOCTbIX peakuun, KnaccuguumpoBaTtb
ANEeKTPOAb! U 3MEKTPOXNMUYECKUE LIEeNK, NONb30BaTbLCA CIPaBOYHON NUTEPaTypor No MU3NYECKON XMMUK.

BnapeTb: HaBbikamu npoeegeHna TUNoBbIX (*)I/I3I/IKO-XVIMVI‘-IeCKVIX NCCnegoBaHMM N HaBblkaMm peweHna TunoBbiX 3aday B
obnactn xummn4eckon TepMoanHaMuKu, (ba3OBbIX paBHOBECI/IIZ n CbaSOBI:IX nepexoaos, 3N1IEKTPOXUMNUWN, XUMUYECKOWN KNHETUKM.

OlMK-2: Cnoco6eH ucnonb3oBaTb MaTemaTuiyeckue, ouanyeckue, hU3NKO-XMMU4eCcknue, XMmMmnyeckue metoabl ons
pelueHus 3aga4v npod)eccMoHanbHON AeATeNbLHOCTH

3HaTb: 3aKOHbI (bVISVNECKOVI XUMUN, 3aKOHOMEPHOCTU NPOTEKaHUA U paBHOBECUA OTAENIbHbLIX KIacCoOB XUMMUYECKNX peaKu,Mﬁ n
CBA3b 3TUX 3aKOHOMepHOCTeI7I € 0cobeHHoCTAMM BHYTPEHHEro CTpoeHUA MOJ1eKYJ1 OTAENIbHbIX FPynn XMMUYECKUX COEUHEHUN.

YMeTb: MCMNOnb30BaTb 3aKOHbl (PU3NYECKOW XMMUMK, TepMOAMHaMMUYECKMe CnpaBoOYHble AaHHble U pesynbTaTbl (pusmnko-
XUMUYECKOrO SKCMEPUMEHTa AN onpedeneHnst HanpaBneHs XMMUYEeCKUX peakunin, Ons BblYUCIIEHUS PAaBHOBECHOIO BbIXOAa
NpoAyKTOB, onpeaerneHns TennoBbiX 3MdEKTOB peakumi; onpeaerieHNsa KOHCTAHT CKOPOCTEN XMMNYECKUX PeaKkLMn pasnmuyHbIX
nopsgkoB M 3HEpruu akTMeBauMu WM UCNONb3oBaTb MOSlyYeHHble pesynbTaTbl ANS pelleHns 3agad npodeccuoHarbHON
OesaTenbHOCTH. .

BnapgeTb: HaBblkaMW aHanusa U pacyeta TePMOAMHAMUYECKMX NapameTpoB (PU3MKO-XUMUYECKMX MPOLIECCOB, METOAMKON U
TEXHMKON NabopaTopHOro aKCnepuMeHTa.




3 PE3YNIbTATbI OBYYEHUA NO AUCUUNNUHE

HanmeHoBaHWe n cogepxaHune pasgenos,
TEM 1 y4eOHbIX 3aHATUI

CewmecTtp
(kypc ans
3A0)

KoHTakTHas paboTa

Jlek.
(4achbl)

Mp.
(4achbl)

J1ab.
(4achbl)

CP
(vacebl)

MHHOoBAaL.

¢opmbl
3aHATUN

dopma
TeKyLiero
KOHTpONA

Pasgen 1. OcHOBbI XMMU4YeCcKomn
TEPMOANHAMUKMN

Tema 1. BeegeHue. CoagepxaHue 1 3agaym
Kypca. TeopeTnyeckme metoabl HdU3NHECKON
XUMUK: KBAHTOBO-XMMWUYECKUI,
TEPMOANHAMUNYECKNI, KNHETUHECKUIA.
OCHOBHbIE MOMOXEHMS KBAHTOBO-
XUMMYECKOro MmeToaa. JKCnepmmeHTarnbHble
MeToabl domamnyeckomn XUMUN.
WHTepnpeTtaums

3KCcnepuMeHTanbHbIX AaHHbIX. MpegmeT
XuMmyeckon tepmoamHammkn. OCHoBHbIE
MOHSATUS.

I'IpaKTquCKoe 3aHsTMe: BboinonHeHune

Tema 2. YpaBHeHUS COCTOAHNS
TepMoanHaMn4eCcKkon CUCTEMBI.
OKCTEHCUBHbBIE M UHTEHCUBHbIE MApaMeTpbl.
HyneBoe Hayano TepMoaMHamunkn. OyHKLMK
npouecca u coctosiHus. lNepBoe Hayano
TepMoanHaMukn. TennoTtbl obpasoBaHus
NPOCTbIX BELLECTB U COEANHEHWIA.
CrangapTHoe cocTosiHue. PacyeT TennoBblix
3 hEKTOB B PaA3NUYHBIX XMMUYECKMX
npoueccax. TennoemMkocTb. YpaBHeHune
Kupxroda.

MpakTnyeckoe 3aHsTUE: PelleHne 3agay v
BbIMOSTHEHWE YrpaXKHEHUIA.

JlabopatopHas pabota: VIHCTpyKTax no
TexHuKke 6e3onacHocTu.

"KanopumeTtpus.

1) OnpeaeneHune TeNnoTbl pacTBOPEHMUS
conw.

2) OnpepgeneHne TennoTbl HEUTpanusauun®.

Tema 3. MNMpoueccbl obpaTumble 1
HeobpaTMble, CaMONpPOU3BOSIbHbIE U
BbIHYXAEHHbIEe. QHTPONUA Kak (PyHKLMSA
COCTOSIHUS TepMOAUHAMNYECKON CUCTEMBI.
Hayano TepMoavMHaMuku. PacyeTt nsmeHeHus
3HTPONUU B pasfnnyHbIX npoueccax. Il
Havano TepmoanHamMmmkn. OcobeHHOCTH
TEPMOANHAMUNYECKUX CUCTEM, COAEPKALLNX
BbICOKOMOJIEKynsipHble coeguHeHus (BMC)

MpakTuyeckoe 3aHaTHe: PelueHve 3agay u
BbIMOSIHEHNE YNPaXXHEHUIA.

JlabopaTopHoe 3aHATUue: «Pacuér
CTaHAapTHbIX TEPMOANHAMUYECKNX
napameTpoB XMMUYECKOW peakLmmn npu
3aJaHHON Temrnepartype»
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Paspen 2. MeToabl paBHOBECHON
TepMoanHaMukn. XuMmyeckoe paBHoBeCHe

Tema 4. MakcumanbHas paborta u
XMMUYECKOe CPOACTBO. TepMoanHaMmmnyeckme
noTeHumansl. Kputepum HanpaBneHHOCTH
XMUMUYECKOro npoLiecca n mepa
paboTocnocobHOCTN TEPMOANHAMUNYECKON
cucTeMbl. XapakrepuctTnieckue pyHKLMM 1
nx ceoncTea. YpaBHeHus [mbbca —
lenbmronsua, MN'mé6ca — [diorema, BbIBOA
dyHaameHTanbHbIX ypaBHeHun Mmbbca.

lMpakTnyeckoe 3aHATHe: PelueHne 3agad u
BbINOMHEHWE YNPaXKHEHWN.

Tema 5. UameHeHue noteHumanos 'mbb6eca n
enbmronbLUa B pasnunyHbIX Npoueccax.
Xumnyeckun noteHuyman. Obuiee ycnosne
paBHOBECUS CUCTEMbI, 3aKOH OENCTBYHOLLMX
Macc. QNeMeHTbl CTaTUCTUYECKOM
TepMoaMHaMuku. BeiBoa ypaBHEHUS
BonbumaHa — lNnaHka n pacyeT XMMMUYECKoro
noTeHumMana c NOMOLLbO MNOSIOXKEHUI
CTaTUCTUYECKON TEPMOANHAMUKMN.

I'IpaKTw-leCKoe 3aHsTMe: PewleHne 3agay un
BbIlMOJIHEHNE yﬂpa)KHeHMVI.

Tema 6. KoHCcTaHTbl paBHOBECHS.
®DYruTMBHOCTU N aKTUBHOCTW.
TepMmoaMHaMmmnyeckasi KOHCTaHTa paBHOBECUS
1 NONoXeHne paBHOBECUS
TEpPMOANHAMMNYECKOWN CUCTEMBI. Y paBHEHNS
N30TEPMbl XMMUYECKON peakumm n BaHT
MNodbda. CywHocTtb npasun Jle WaTenoe.
KOHCTaHTbI ra3oBbIX U reTePOreHHbIX
paBHoBecuin. MeToabl pacyeTa KOHCTaHT
paBHoBecun. OCOBEHHOCTN TEPMOSNHAMUKN
peakuui nonnuMepusaunm.

MpakTuyeckoe 3aHATHe: PelueHne 3agay u
BbINOMHEHWE YNPaXKHEHMWIA.

WHTepakTnBHasa nabopatopHas pabora:
"ccnegoBaHnMe XMMMYECKOro paBHOBECHUS B
rasoson cucteme, cogepxatien N204 un
NO2. BeinonHsaeTcs camocTtodaTenbHo Ha 10

KoHTponbHas paboTta no pasgenam: "OCHOBbI
XuMuyeckon TepmogmHamukn” 1 " Metogbl
paBHOBECHOW TepMOANHAMUKN. XMUYeckoe

paBHoBecue".

mn




Pasgen 3. dasoBble paBHOBECKS M CBOUCTBA
pacTBOPOB (HEANEKTPOSIUTOR)

Tema 7. lNMpymepbl reTeporeHHbIX CUCTEM U
npoueccos B HUX. [MoHATUA dasbl,
NoBEepPXHOCTM pa3aena, He3aBMCUMOro Ynucna
KOMMOHEHTOB. YCNOBMKS paBHOBECHKS B
reTeporeHHbIX TepMoaNHAMUYECKMX
cuctemax. Teopema [iorema n npasuno gas
Mb6ca. AHanu3 guarpamm coCTOsIHUA
OLHOKOMIMOHEHTHBIX CUCTEM. YpaBHEHNE
Knaysuyca — KnanewnpoHa.

WHTepakTnBHaa nabopaTtopHas paboTa:
"M3yuyeHune paBHOBECUS XNOKOCTb - Nap B
OJHOKOMIMOHEHTHON cucteme".

lMpakTnyeckoe 3aHATHe: PelueHne 3agad u
BbINOMHEHWE YNPaXKHEHWN.

nn

Tema 8. O6Lasa xapakTepuctmka pacTBOpPOB.
Buabl pactBOpoOB. XMMUYECKUIA NoTeHUMan
KOMMOHEHTa B uaeanbHOM pactBope. 3akoH
Payns un aHanu3 oTKINOHEHWUI OT Hero.
Abcopbuusa. PactBopbl ra3oB B XXUOKOCTAX.
3akoH NeHpu. BnvsiHne gaBneHus u
TemnepaTypbl Ha paCTBOPUMOCTb ra3oB B
XWNOKOCTSIX N pacTBopax. HacblleHHble
pacTBOpbI.

JlTabopaTopHasi paboTa. KpnomeTpus.
MpakTnyeckoe 3aHsaTME: PewleHne 3agay un
BbINOJIHEHNE YNPaXXHEHUN.

Tema 9. ConbBaTauusi, romMo- u
retepoaccouunauns B pactBopax.
XUMMYeckuin noTeHLman npeaenbHo
pa3baBneHHbIX U peanbHbIX PacTBOPOB.
KonnuratueBHble CBONCTBa paCTBOPOB U UX
KonuyecTBeHHoe onucaHue. BoluncneHve
aKTMBHOCTEW pacTBOPUTENS U paCTBOPEHHOIO
COEAVHEHUS MO 3KCNepPMMEHTanbHbIM
3HAYEHNAM CHUXKEHMS AaBMeHNsi Napos.,
OCMOTUYECKOTrO AaBneHUs, NOHWKEHUs
TemnepaTypbl 3amep3aHuUs 1 NoBbILLEHUS
TemnepaTypbl KUNEHUs1 pacTBOPOB.

MpakTnyeckoe 3aHaTMeE: PelleHne 3agay u
BbINONHEHWNE YNPaXXHEHUN.




Pasgen 4. TepmoanHammka reTeporeHHbIX
cucteM. MeTtoapl pasgeneHnsa cmecen

Tema 10. BuHapHble pacTBopbI C
HeorpaHM4YeHHON PacTBOPNMOCTBIO
KOMNoHeHToB. MeToabl M3MKO-XMMNYECKOTO
aHanusa. [lnarpammbl COCTaB-CBOWCTBO.
3akoHbl KoHoBarnosa. [pocTtas neperoHka.
Mpasnna Bpesckoro. MNpuHumn
pekTudnkaunn. bBuHapHble cuctembl ¢
OrpaHU4YeHHON B3aMMHOW PacTBOPUMOCTbIO
komnoHeHToB, BKTP n HKTP. OcobeHHoCTH
cuctem ¢ BMC, cnnHoganu. MNeperoHka ¢
BOAsIHbIM NapomMm, C reTepoaseoTponom un 6e3
retrepoaseoTpona.

MpakTnyeckoe 3aHsATHE: PelueHne 3agad u
BbIMOSIHEHWE YTPaXKHEHWIA.

JlabopaTopHas pabora: «dasoBoe
paBHOBecue xugkocTtb-nap. OnpeaenexHne
COCTaBa Xuakow 1 naposow ¢as".
2.MIHTepakTuBHas nabopatopHas paboTa:
"TleperoHka neTy4mx cmecen".
3.MHTepakTnBHas nabopatopHas paboTa:
"AHanus guarpamm KnneHms GuHapHbIX
cucteM". BbINnonHAETCA caMOCTOSATENBHO Ha
Mno.

BbinonHsieTcs ogHa paboTta no Beidopy
npenogaBaTens.

ra

Tema 11. PaBHoBecus «kpuctansbl —
XUOKOCTb» B BUHApHbIX cMcTEMax.
TepMunyecknin aHanma, KpUBbIE OXNaXKOEHUS,
anarpaMmmbl nnaBkocTn. CUcTemsbl €
HeorpaHN4YeHHON N orpaHNYEHHON
pacTBOPMMOCTBLIO B KPUCTann4yeckom
COCTOSIHMU, C 0OPa30BaHNEM XMMUYECKMX
COeAMHEHUN, NNABALLNXCS KOHIPYSHTHO 1
WHKOHIPY3HTHO, C MPOCTOW 3BTEKTUKOMN.
MprHLMNBI OXNaX4eHUSA N pa3MOpaXNBaHUS.
OcobeHHocTn cnuctem BMC —pactBopuTens,
BNUsiHWE TemnepaTtypbl 1 MOMNEKYNSPHON
Macchbl MONMMepa Ha pacTBOPMMOCTb.
Bbicoko3anacTM4YHOE COCTOsIHME NoNuMepa,
nnactndpukaumns.

MpakTuyeckoe 3aHATHe: PelueHne 3agay u
BbINOMHEHWE YNPaXKHEHMWIA.




Tema 12. PaBHOBeCUS B TPEXKOMMOHEHTHbIX
cuctemax. TpeyronbHukm ['Mbbca n
Po3eHbyma, cMcTeMbl C OrpaHU4eHHON
B3anMHOM pacTBopuMOCTbio. KoadhdmuneHt
pacnpegeneHms pacTBOPEHHOro CoeaNHEHUS
Mexay OBYMS KOHAEHCMPOBaHHbIMUK hasamu.
OkcTpakums. 3aBUCUMOCTb PU3NKO-
MeXaHWYECKMX CBOWCTB CUCTEM MONMMEp —
nonvMep-pacTBOpUTESb OT COCTaBa U
ctpoenunsa BMC. MpuHumnbl
Xpomarorpacmyeckoro pasgeneHus Ha
npumepe TCX n membpaHHbIX METOO0B
pas3ferneHnst Ha NpUMepe UCNOSb30BaHNS
obpaTtHoro ocmoca. ObLasn xapakrepucTumka
MEeTOAO0B pa3geneHust.

MpakTnyeckoe 3aHsaTME: PewleHne 3agay un
BbIMOSIHEHNE YNPaXXHEHUN.

KoHTponbHas paborta : "®a3oBble
paBHOBECUSA N CBOWCTBA PacTBOPOB
(HeanekTponuToB) U TepMmoanHamMmuka
reTeporeHHblx cucteM. MeToabl pasgeneHus
cmecen”.

Wtoro B cemecTpe (Ha kypce anst 3A0)

KoHcynbTaumm n npoMexyTodHas atTectaums
- HeT
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Pasnen 5. OcCHOBbI XMUYECKOM KUHETUKM.
Teopusi aKkTMBMPOBAHHOIO KOMMIEKca

Tema 13. lNoHsATME O ABUXKYLLEN cure
CKOPOCTU HEPABHOBECHbIX MPOLECCOB.
deHomeHonornyeckas (dpopmansHas)
knHeTuka. KnHetunyeckne namepeHms u
00paboTka KUHETUYECKMX KPUBLIX. 3agayun
dopMarnbHOM N MONEKYNAPHON KUHETUK.
TepMUHONOTNSA XMMUYECKON KMHETUKN. Tunbl
peakumin (obpatumbie 1 HeobpaTumble, rOMO-
N reTeporeHHble, FOMO- U reTePONTUTUYECKME,
romMo- 1 retepodasHbie). MonekynapHoCTb 1
nopsigok peakuun. KnHetunyeckas
WHTEepnpeTauunsa 3akoHa AeNCTBYIOLLIMX MacC.
TepmoguHaMUYECKUA U KWNHETUYECKUIA
KOHTpO~b.

MpakTnyeckoe 3aHaTMe: PelleHne 3agay un
BbINOMTHEHNE YNPaXXHEHWIA.

20
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Tema 14. O6WHOCTb 1 pasnuyne
TEPMOAMHAMUNYECKOTO U KNHETUYECKOTO
OMUCaHUSA XMMMWUYECKMX peaKL .
3aBNCUMOCTb CKOPOCTM peakumin ot
TemnepaTtypbl. YpaBHeHne AppeHunyca n ero
0B60CHOBaHME C MOMOLLbIO YpaBHEHUSI
n3obapbl BaHT MNodda. IHeprusa aktueaumm m
nNpeaakCcnoHeHUnanbHbI MHOXUTENb. Teopus
aKTUBHbIX CTONIKHOBEHMWIA, MOHATME O CEYEHUN
peakuum (npouecca). Teopus
aKTMBMPOBAHHOIO KOMMsiekca QUpUHra u
MonsiHu. OcHoBHbIE NONoXeHus. BbiBog
BblpaXkeHUS ANsi KOHCTaHTbl CKOPOCTU
peakuum B obLLueM Buae. QHTanNbnus un
3HTPONUSA aKTUBaALNN.

MpakTnyeckoe 3aHsTME: PelleHne 3agad n
BbINONIHEHNE YNPaXXHEHUN.

Tema 15. MprHUMN NIMHENHOCTN CBOOOAHBIX
3HEPrN Kak cCneacTBue Teopum
aKTUBMPOBAHHOIO KOMMekca.
Vcnonb3oBaHue 3TOro NpyHuuna Ans:
00BbACHEHNS BNMSHUSA pacTBOPUTENS U
conesblX 3(P(PEKTOB HA KNHETUKY 1
TepmMoanHaMM1Ky MpoLLECCOB B pacTBopaXx;
0N yCTaHOBNEHUS CBA3N MEXAY CTPOEHUEM
N peakUMOHHOM CNoCOBHOCTLI0 COEAMHEHWI
Ha npumepe ypaBHeHu lammeTta n TadTa;
006 BSACHEHNST ANEKTPOUIBHBIX U
HYKNEeoMUNbHbIX MEXAHN3MOB peaKLui;
cTepuyecknx acpdektoB. MexaHnambl 1
KMHETUKA peakuuin ¢ y4acTuem MOHOB.
Mpponus.

20

Paspen 6. KuHeTtuyeckmne metoabl
nccnegoBaHUs XMMUYECKUX NPOLLECCOB

20

Tema 16. MNpamasa n obpatHas 3agadva
KMHETUYECKMX nccrnegosanui. MNpumepsl
peLueHun. NMpu3sHakm NPoCcTbIX U CAOXHbIX
peakuun. NpumMepbl MEXaHU3MOB LiEMHbIX,
conpsiXeHHbIX, POTOXUMUYECKUX peaKLni.
MeTopabl onpegeneHns NUMUTUPYIOLLLEN
ctaguu. MNpoueccol Anddysnm B razax u
KOHOEHCUPOBaHHbIX cpedax. 3akoHbl duka,
cTaTucTMyeckas U1 TepMmoamHamMmyeckas
nHTepnpeTauus. beicTpble peakumu.
KuHeTnka n MexaHusm peakuui
nonumepusaumm

MpakTnyeckoe 3aHaTMe: PelleHne 3agay u
BbINONHEHNE YNPaXXHEHUN.

JlabopaTopHoe 3aHsTVe: OnpeaeneHune
KOHCTaHTbl CKOPOCTU peakuun no
3KCMEepUMEHTanbHbIM JaHHbIM.
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Tema 17. MeToabl onpeaeneHnsi NOPSaKOB B
MPOCTbIX N CIOXHbIX peakunsx.
OunddepeHumnansHble U MHTErpanbHbIe
MeTOAbl onpefeneHns 3Heprumn akTnsaunm.
OnpepneneHue NUMUTUPYOLLEN cTaguu
reTeporeHHoro npowecca no BennynHe
3Hepruu akTneaummn. BelumcneHmne aHTponuu
W 3HTanbNMn akTuBauun. Baanmocesab
3HaYeHWIN 3TUX BEMUYUH C BEPOSTHBIM
MexXaHW3MOM peakuun Ha NnpuMepax.
MwukpoBonHoBas aktusaums. OnTummsauus
XMUMUYECKMX NPOLIECCOB.

JlabopaTopHas paborta: "ccnegosaHue
KMHETUKN peakumm KaTanuTnyeckoro
pas3noXeHnsa nepokcnga sogopoaa”.
JlTabopaTopHasi paboTa: "OnpeaeneHue
KOHCTaHTbl CKOPOCTU MHBEPCUM Caxapo3bl.

MpakTnyeckoe 3aHsaTME: PewleHne 3agay un
BbINOJIHEHNE YNPAXXHEHUN,

Paspgen 7. Katanus

Tema 18. OnpegenexHne 1 cBONCTBaA
KaTanusaTopoB. BnunaHne katannsaTopos Ha
KMHETUKY U TEPMOONHAMUKY XMMUYECKNX
npoueccoB. MexaHn3m katanusa B paMkax
TEopUN akTMBMPOBAHHOIO KOMMIIeKca.
CeneKkTuBHbIN U HeCeneKTUBHbIN KaTanus.
MHrmbmpoBaHmne 1 MHULMMpOBaHME
KaTanuTuyeckux peakumin. Buabl roMoreHHoro
kaTanusa. KNCnoTHO-OCHOBHbIN
(cneunduryeckmin 1 obLwnin) KaTanms.

MpakTnyeckoe 3aHsaTME: PewleHne 3agay un
BbINOJIHEHNE YNPAXXHEHUN.

Tema 19. ®epmeHTaTMBHbIV KaTanus,
obnactn npumeHeHus. 'eTeporeHHbIN
KaTanus. BnvaHue katanusaTopa Ha 3Hepruo
aKTUBaLMu NMMUTUPYIOLLEN CTaanum
reTeporeHHoro npouecca. dakTopebl,
BNUSOLLME HA KUHETUKY agcopobumu.
M3oTtepma JleHrmiopa. CKopoCTb
reTeporeHHoOm KaTanuTU4eckon peakumu.
MexdasHbIn KaTanua.

KoHTponbHas paboTa: " KuHetuveckume
MeTOoAbl UCCNEeAOBAHUSA XUMUNYECKMX
npoueccos".

Pasgen 8. PacTtBopbl anekTponutoB. Teopus
3NEKTPONUTMYECKON ANCCcoLMaLmm

Tema 20. AHOManun KONIMraTUBHbLIX CBONCTB
B pacTBopax 3MeKTponuToB. N3oToHnyeckunin
KoappumumeHT. Teopusa AppeHuyca n
nocneaytowas auckyccus. ObocHoBaHve
3ANEKTPONUTUYECKON ANCCOLMALIMN: LK
BbopHa — Xabepa, npoBOAMMOCTb 1
CONbBATOXPOMHbLIN APEKT B pacTBOpax
anekTponuToB. CunbHble 1 cnabble
3NeKTponuTbl. 3aKoH pa3baBneHus
OcTtBanbaa, cteneHb anccoumnauunu.

MpakTuyeckoe 3aHaTHe: PelueHune 3agay u
BbIMOJIHEHWE YNPaXXHEHWIA.

1 25
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Tema 21. PacyeTbl TepMOAUHAMUNYECKUX
napameTpoB B pacTBOpax 3NeKTPOIMTOB.
TennoTbl 06pa3oBaHus 1 conbBaTaLUmm
(rmppartaumm) NOHOB. XMMUYECKUI
noTeHuman noHa. OCHOBHbIE NOMOXEHUS,
npubnmxeHnsa n cnegctemsa Teopumn debas —
XIoKKens Ans pacTBOPOB CUIbHbIX
3NEKTPONUTOB, COOTBETCTBUE SKCNEPUMEHTY.
AKTUBHOCTb 1 KO3IhPULMEHT aKTUBHOCTM
anektponutoB. ConbBaTauus, roMo- u
reTepoaccoumalmns NOHOB B pacTBOpax
3ANEKTPONnTOB.

MpakTnyeckoe 3aHsaTME: PewleHne 3agay un
BbINOJIHEHNE YNPAXXHEHUN.

INabopaTtopHoe 3aHATHe: PacyeTbl cpegHero
WMOHHOro KoadhduumeHTa no Teopum febas -
Xtokkens. 'paHnLbl NPUMEHUMOCTU
npegensHoro 3akoHa [ebas.

Paspgen 9. KoHcTaHTbl guccoumnaumnm KUCnoT B
pacTBopax

0,5

20

Tema 22. lNMNoaxoabl K aKCnepuMeHTanbHOMYy
OnpeaeneHnto KOHCTaHT guccoumaumm (pKa)
B pactBopax. OnpegeneHune 3HadveHnn pKa
KUCMOT U OCHOBaHMIN B BOAHbLIX PacTBOPaXx.
XapakTepucTukn n ocobeHHOCTH
OpraHN4YeCcKnX pacTBOPUTENEN.
KoHaykTromeTpus n NoTeHUMOMETPUS B
HeBOAHbIX cpegax. OcobeHHOoCTH
CNEeKTPOoOTOMETPUYECKOTO ONPEAENEHNsT B
OpraHn4ecKMx pacTBOPUTENSX.
CraHpapTu3aums wkan KUcnoTHoctu (paH+)
B HEBOAHbIX cpefax.

MpakTnyeckoe 3aHsaTMe: Pewenne 3agay n
BbINOJIHEHNE YNPAXXHEHUN.

JTabopaTtopHas paboTa: Ha BbIGop
1."KoHOyKTOMEeTpryeckoe TUTpOBaHMe.
2."OnpefgeneHne KOHCTaHTbI guccouunanmm
cnaboro anekrponura”.

Tema 23. KUCnoTHble 1 OCHOBHblE CBOMCTBA
coeauHeHun, amonuTel. TayTomepus,
UBUTTEP-NOHLI. KpucTtannnueckoe cocTosiHNe
3MEKTPONUTOB B BUAE CONEN 1 co-
Kpuctannos. MHoroctyneH4arble
NPOTOSIUTUYECKME PAaBHOBECHSI.
[dunccoumnaums KUCnoT u OCHOBaHWW B BOAHO-
opraHmnyeckmx cmecsix. MNMpotonutuyeckue
paBHOBECUSA B OPraHM30BaHHbIX pacTBOpax.

MpakTnyeckoe 3aHaTMe: PelleHne 3agay un
BbINONHEHNE YNPaXXHEHUN.

20
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Pasgen 10. TepmoaMHamunyeckas Teopus
ofC

Tema 24. NMpupoga Toka B NnpoBogHMKax |l
poda. QnekTpoxmmMmyeckas siuemnka,
anekTponm3. 3akoHbl N NOCTOSIHHAs
dapapges. HapyweHune obpatMmocTn, peaokc
-npoueccol Ha anekTpogax. O6o3HavYeHNs B
3NEeKTpOXMMmn4ecknx cxemax. Karog n aHog.
OnemeHT [JaHnena — Akobu. Pabota
3NEKTPOXMMNYECKOro npoLiecca.
OnNEeKTPOXMMUNYECKUIN SKBMBANEHT 3HEPIUN
M'mb6ca obLuen peaoke peakuumn Ha
aneKkTpoaax anemMeHTa.

MpakTnyeckoe 3aHsaTME: PewleHne 3agad un
BbINOJIHEHNE YNPAXXHEHUN,

Tema 25. NpaBuna 3anucu
anekTpoxmmmndeckumx cxem (IUPAC 1953 r.).
BogopogaHbivi anekTtpoa. Psa ctaHaapTHbIX
HanpsXeHUn anekTpodoB. TepmoanHamMmKa
3NEKTPOXUMUYECKUX CUCTEM. YPaBHEHUS
HepHcTa (2 BapuaHTa). 3aBmcmumoctb JC ot
TemnepaTypbl. BbluMcrneHne KOHCTaHThI
paBHOBECUS 1 onpefeneHne N3MeHeHUs!
SHTanNbMUKU, 3HTPOMNUK, BHYTPEHHEN SHEPIM
3NEKTPOAHbIX peaKkunii 3NeKTPOXNMUYECKOTO
anemMeHTa.

MpakTnyeckoe 3aHsaTME: PewleHne 3agay un
BbINOJIHEHNE YNPaXXHEHUN.

20

nn

Tema 26. Knaccudmkaums anekTpogos kak
cnegcTeme ypaBHeHUn HepHcTa. Onektpoabl
| poga (MeTannuyeckne n rasosble).
CBUHLIOBbIV aKKyMyNSATOP Kak npumep
Xxumu4deckom uenun. Anektpoapl Il poga
(amanbramHbii, xnopcepebpsiHbin,
KarnomenbHbIN, XUHTUOPOHHbIN).
KoHLEeHTpaLMOHHbIE Lienu. SnemMeHT
BectoHa. HepaBHOBeCHbIE
3NeKTPOXMMmnYeckme npouecchl. MNMoteHuman
nepeHanpsxeHus. YpasHeHue Tadens.
MpUHLMN 9NEKTPOXMMMUYECKON OYUCTKM
pacTBOpPOB.

MpakTnyeckoe 3aHaTMe: PelleHne 3agay u
BbINONHEHWNE YNPaXXHEHUN.

ITabopatopHas pabota: "Onpegenenne 30C
ranbBaHUYECKMNX 3NIEMEHTOB.
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Tema 27. CTeknAHHbIN 3NeKTpoa, usmepeHmne
pH. Wkana pH B Boge 1 BOOHO-OpraHN4eCcKmnx
cmecsx. [pakTuyeckoe ncnonbL3oBaHne
NOTEHLMOMETPUYECKNX N3MEPEHNIA:
onpegeneHne NponsBeaeHns pacTBOPUMOCTH
conew; KOHCTaHT rMaponmaa, guccounaumm n
paBHOBECUI PEAOKC peakuun;

KO3 PULMEHTOB aKTUBHOCTM MOHOB

MpakTnyeckoe 3aHsaTME: PewleHne 3agay un
BbINOJIHEHNE YNPAXXHEHUN.

JlTabopaTopHasi paboTa "
MoTeHumomeTpuyeckoe TUTpoBaHue"
JlTabopaTopHasi paboTta "Onpeaenexue pH
OybepHbIX BOAHBLIX pacTBOPOB".

KoHTponbHas pabota no pasgenam: "
PacTtBopbl anekTponutoB. Teopun
3ANEKTPONUTMYECKOM AnccoLmauuu.
KoHcTaHThl guccoumaumm KUcnoT B
pacTBopax. TepmogMHamMmmyeckas Teopusi
a4c".

Wtoro B cemecTtpe (Ha kypce anst 3A0) 12 12 12 270

KoHcynbTaumm n npoMexyTovHasa atrecrtaums
(Ok3ameH, KypcoBas paborta)

Bcero koHTakTHas pabota u CP no
AUCuMNIInHe

49 311

4 KYPCOBOE NPOEKTUPOBAHUE

4.1 Llenn n 3apaym kypcoBown paboTbl (npoekTta): CchopMmpoBaTb KOMNeTeHLUN oby4atoLierocs B obnactu
HU3NKO-MaTEMATUYECKNX 3HAHUI O (PU3NKO-XUMUYECKMX NpoLieccax, XMMUYECKMX U ha30BbIX NpeBpaLleHnsix, He0OXoaNMbIX
ONs opraHn3auumn, KOHTPONs N NPOM3BOACTBEHHO-TEXHONOMMYECKON AEATENBbHOCTM NPOM3BOACTB XMMMNYECKON TEXHOMOIMK;
chopMMpoBaTb YMEHMS CAMOCTOSTENBHOIO peLleHNsi MOCTaBEHHOW TEXHOMNOMMYECKOM 3a4a4n, a Takke YMEHUS U HaBbIKN
0bOpMIEHNSA CBOEIO peLLEHNSA B MaTeMaTndeckon oopme, B Buae rpadomyeckon 3aBMCUMOCTM U NOSICHUTENBHOW 3anuCcKu.

4.2 TemaTuka KypcoBoW paboTbl (NpoekTa): * [eTeporeHHbIN kaTanms (paBHOBECUE, KUHETUKA)

* Aacopbuus n pasgenexue gecopbarta mMeTogom pekTudmkaumnm

» ABcopbumsa n pasgeneHve pacTeopa METOA0M pekTudmkauum

» ABcopbums n pasgeneHue, KOHLEHTpYpoBaHUE pacTBopa MeTo4oM obpaTHoro ocmoca

 PasgeneHve pacTBOpPOB 3MEKTPONUTOB (BbIMOPaXUBaHWE PacTBOPUTENS, BbiNapyBaHue, KpucTannuaaums

4.3 Tpe6oBaHUs K BbINOJIHEHUIO U NPeACTaBIIEHUIO pe3yJibTaTOB KYPCOBOW paboThbl (MpoeKTa):

PaboTa BbINONHSAETCA MHOMBUAOYANbHO C UCMOMb30BaHMEM pacyeTHOro MeToda C 006sA3aTenbHbIM TEOPETUYECKUM
obocHoBaHueM.

PesynbtaThl nNpeacTaBnsiloTCs B BUAE MOSICHUTENbHOW 3anuckn, obbemom 25-30 NMCTOB MevyaTHOro TekcTa,
cogepxallero cnegytowime obsisaTenbHble 31EMEHTbI:

*BeeneHue

*PacueTbl npoueccos

*TeopeTnyeckoe 060CHOBaHUE NPOLECCOB

*['pachnyeckme 3aBUCMMOCTH

*AnnapaTypHoe oopMrieHme npouecca (cxema, PUCYHKM C ONUCAHNEM)

*3akntoveHune

5. ®OH[} OLLEHOYHbIX CPEACTB AN NMPOBEAEHUA MPOMEXYTOYHOWU ATTECTALMA

5.1 OnucaHue nokasaTeneun, KpuTepmeB U CUCTEMbI OLleHUBaHUSA pe3yNibTaTOB 00y4yeHus
5.1.1 NMoka3aTenun oueHUBaHUA

Ko
KoMneTeHuun

HanmeHoBaHue oueHO4YHOro

MokasaTenu oueHnBaHKsa pesynbTaToB 00y4YeHus
cpeactea

[aeT onpegeneHne OCHOBHbIX MOHATUI U 3aKOHOB XMMNYECKOWN
OlMK-1 TepMOOUHAMUKK;
nanaraeTt MeToabl TEPMOOMHAMNYECKOTO ONMUCAHNA XUMUYECKMX U

Bonpockl gns yctHoro
cobecepoBaHus




(ha3oBbIX PaBHOBECUI A B MHOTOKOMMOHEHTHbIX CUCTEMAX;
XapaKkTepusyeT pacTBOpPbI SM1EKTPOSIMTOB U SIEKTPOXMMUYECKNE
CUCTEMBI C NO3ULUN TEPMOANHAMMUKMN;
NOACHAET NPUHLIMNbLI U ypaBHEHUS hOPManbHON KUHETUKN N KWHETUKN
CINOXHbIX LIENHbIX, FeTePOreHHbIX 1 POTOXMMUYECKUX peakuni ¢
NMOMOLLIbIO YPaBHEHWIA;
packpbliBaeT OCHOBHbIE NMOHATUSA TEOPUN FOMOrEHHOro, reTePOreHHoro 1
hepMeHTaTUBHOro KaTanusa.

MporHo3npyeT, OLeHNBAET N aHaNM3MpyeT NapameTpbl COCTOSIHUSA
cuctembl. MpoBoamnT BbIOOP MeTOAA pacyeTa U BblYUCHSeT

KMHETMYECKME napamMeTpbl MPOLLECCOB;
opueHTUpyeTcs B hopmyrnax, BblbMpaeT Heo6XxoauMbIe U paccunTbiBaeT
napameTpbl CUCTEMBI;
aHanMaupyeT pesynbTaTbl pacyeToB U AenaeT BbiBOA O COCTOSHUN
CUCTEMbI M BO3MOXHbIX U3MEHEHMSIX B HEW.

Tunosble NpPakTMKO-
OPWEHTUPOBaHHbIE 3aAaHusA

Kypcoas pabota

OrliK-2

OO6bsICHAET 3aKOHbI MPOTEKAHUS XMMUYECKUX PeakLMii BO BPEMEHU U
3aKOHbI XMMNYECKOro paBHOBeCKsl, 060CHOBBIBAET 3aBUCMMOCTb
CBOWCTB BELLECTB OT BHELLUHUX YCIIOBWI NPOBEAEHMWS peakLmu.
OueHuBaeT BNUsiHWE YCINOBUIA NMpoLiecca Ha xapakTtep
MEXMOINEKYNSPHOro B3anMoaeNCTBUS.

AHanuaupyeT CTpoeHne coeamHeHN, CMECEN N NX CBOWCTB, UCMONb3y4
COBpPEMEHHbIE MaTeMaTnyeckme, PUn4eckne, XuMmmyeckme n omsmnko-
XUMMYecKkMe MeToabl. BbiNONHAET aHann3 XMMNYeCKUX COEANHEHNIA,
CornocTaBnsAeT pesynbTaTthl N AenaeT BbiBOAbI.

Bonpocbl Ans ycTHoro
cobecenoBaHus

Tunosble NPaKTUKO-
OpueHTUpoBaHHbIE 3adaHNA

KypcoBas paboTta

5.1.2 Cuctema n KpuTEPUM OLLlEHMBAHUA

LWkana oueHnBaHns

Kputepumn oueHnBaHnsa cpopMmMpoBaHHOCTM KOMMAETEHLNIA

YcTHoe cobecenoBaHue

MucemeHHasa paboTa

5 (oTnmn4HO)

MonHbIN ncyepnbiBaOLWMN OTBET,
MoKasbiBaloLLMI NOHMMaHWe npeameTa.
OpueHTUpyeTCs B OCHOBHbIX TEPMUHAX,
3HaKOM C LOMOMHUTENBHON NNTEpPaTypon,
nNpaBuNbHO OTBEYAET Ha AOMOSHUTESNbHbIE
BOMpPOCHI.

CTyneHT nokasblBaeT npaBuiibHOE
NMoHMMaHue ycrnoBus 3agauu, BrnageeT
HaBblKaMy aHanuaa ycrnosus, BbIoopom
HY>KHbIX 3aKOHOB 1 hopMyI AN ee
peLleHuns.

YMeeT npaBunbHO 06bSACHUTL
TEOPETUYECKME OCHOBLI aHANUTUYECKMX
MEeTOOB 1 NpaBuUIbHO BblOpaTb MeToq
aHanuaa.

Obyuvatowwmrics Bnageet NpodeccMoHanbHON
TEPMUHOSOMEN, NOKa3blBaeT BbICOKUIN YPOBEHb
NPUMEHEHNS 3HaHUIN, YMEHUIA N HaBbIKOB B
cBoen paboTte, gaeT obocHOBaHMe
npeanaraeMbIxX peLleHuii; ucnonbayeT
OCHOBHYIO 1 3HAKOM C OMOSNHUTENBHOWM
peKoMeHAOBaHHOM NUTepaTypon, paboTa
BbINOMHeHa 6€3yKOPU3HEHHO B OTHOLLEHMWM
obbema, ohopMeHust U NpeacTaBneHns, caaHa
B YCTaHOBMEHHbIV CpoK. Ha 3awuTte
npeacTaBneH Aoknag, conpoBoXaaeMblii
npeseHTauuen, KoTopble B NONIHOM ob6beme
OTpaxaloT BbINOMHEHHbIE 3a4aHuns, Ha BCe
BOMNPOCHI AaHbl NcYepnbiBaoLue oTBeThl

4 (xopoLuo)

CtaHaapTHbI OTBET, JIULLEHHbIN
nHamesmayaneHocTu. lonyckaet
He3HaunTenNbHbIE NMOrPELUHOCTU NpU OTBETE
Ha BOMpPOCHI.

CTyneHT nokasblBaeT 4OCTaTOUYHOE
NMOHUMaHMe yCrnoBus 3agaqu, Bnageet
HaBblKaMy aHanuaa ycrnoBsusi, nyTaeTcs B
BblOOpE HYXHbIX 3aKOHOB U hopMyn ans ee
peLueHns.

YMeeT npaBunbHO 06bACHUTL
TEopeTUYeCKNEe OCHOBbI aHaNUTUYECKUX
MEeTOAO0B M NpaBuIbHO BblbpaTb MeToq
aHanusa.

HenonHbIn OTBET, UMEKOT MECTO
Hebonblume npobenbl B 3HaHMWSAX.
[onyckaeT norpeLHoCcTy Npu oTBeTe Ha
BOMPOCHI.

Ob6yu4atowwmiica BrnageeT NnpodeccnoHansHom
TEepPMUHOSIOrMENn, NokasbiBaeT Tpebyemblin
YpOBEHb NPUMEHEHUSI 3HAHWUIA, YMEHWUIA U
HaBbIKOB B CBOEW paboTe npu HEKOTOPbIX
NOrpeLLHOCTAX NPOopaboTKM 3adaHnii KypCcoBoW
paboTbl. PaboTa BbiNonHeHa B NONIHOM 06beMme,
HO MMEITCSI OLLUMOKM B 0ChOpMIIEHNM 1
npeacrasnexHuun. Pabota coaHa B
yCTaHOBMEHHbIN cpok. Ha 3awute npeacrasneH
JoKnaj, Ho Npe3eHTauusi He B NONHOM 06beme
OoTpakaeT BbIMONHEHHbIE 3aaHus, Ha BONpPOCh!
OaHbl OTBETbI PA3HOW CTEMNEHU MOSHOThI

3 (yooBneTBOpUTENbLHO)

MokasbiBaeT 3HaHMs yyebHoro matepuana
B MMHUManbHoM o6beme. [lonyckaeT
BornbLIoe KONMMYECTBO HENMPUHLMINATIBHBIX
oLwmMBoK. MOXeT yCTpaHUTb UX C NOMOLLbH0
npenoaaeaTens.

OB6yyatoLmincs AeMOHCTPUPYET 3HaHWS!, yMeHUs!
1 HaBbIKW B MUHUMAIILHO AOMYCTUMOM oGbeme.
NmeeT MecTo Hanuume owmBokK; MMetoTcs
NorpeLHocT! B ochopmreHnn paboTsbl.
KypcoBas paboTa cgaHa ¢ CyLeCTBEHHbIM
3anosgaHvemM




CTyaeHT nokasbiBaeT He4OCTATOYHOE
NMOHMMaHMe yCrnoBus 3adayn, NyTaeTcs B
BbIGOpE HYXXHbIX 3aKOHOB U hopMyn ans ee
peLLeHUs.

HenonHbI OTBET, €CTb OLUNOKM B
N3noXeHun Heckonbknx Tem. MytaeTtcs B
TepMUHaXx.

2 (HeynoOBNETBOPUTENbHO) | METOZIOB 1 He MOXET NPaBMUIbHO BbIGpaTh

He moxeT oTBETMTb Ha BOnpoc 6e3
nomoLum ak3ameHaTopa. MHorouymMcneHHole
rpybble owmnbkm.

He noHumaet ycrnosue 3agayduv, He MOXeT
NpeanoXuTb BapuaHTbl pelleHns. He 3HaeT
TEOPETUYECKUX OCHOB aHanMTUYECKNX

O6yyatowwmiica obHapyxunsaeT Nnpobenbl B
3HaHMSAX OCHOBHOrO y4ebHOro Matepuana,
3a[aHus BbINOSHEHbI B HE4OMYCTUMOM 0ObeMe
¢ rpy6biMu owmnbkamm, ochopmneHne paboTbl He
cooTBeTCTBYET TpeboBaHusim. KypcoBas paboTta
CAaHa C CyLLeCTBEHHbIM 3ano3faHneM.
CopepxaHue paboTbl MONHOCTLIO He
COOTBETCTBYET 3aaHuI0.

MpeacraeneHune yyxon paboTel, nnarnar, nMbo
0TKa3 OT NpeAcTaBneHns paboTbl.

MEeTOo[ aHannsa nog KOHerTHbIIZ OOBbEKT.

MonbITKa CNUcbIBaHUSA, NCTONb30BaHUS
Hepa3speLleHHbIX TEXHUYECKMUX YCTPOMCTB
U1 Nonb3oBaHune NoACcKa3KoW APYroro
yenoseka.

5.2 TunoBble KOHTPONbHbIE 3a4aHUs MU UHble MaTepuanbl, Heo6xoAuMbIe ANt OLeHKU 3HaHUWA, YMEHUH,
HaBbIKOB U (MNK) onbiTa AEATENLHOCTU
5.2.1 NepeyeHb KOHTPONbHbLIX BONPOCOB

Ne n/n | PopMynNnpoBKM BONPOCOB
Kypc 3

1 MpeameT nccnegoBaHus U TeopeTUdeckne MeToabl U3NYECKON XMMUMN: KBAHTOBO-XMMUYECKUN,
TEPMOANHAMUYECKUIN U KNHETUYECKNIA.

> JkcnepyMeHTarnbHble MeToabl hmanyeckon xummm. HasHayeHne uUamMKo-XxMmMU4eCKnx MeTo40B aHanusa.
Mpumepbl MHTEpNpeTaLny 3KCNEPUMEHTabHbIX AaHHbIX.

3 OCHOBHbIE NOHATUSA XMMUYECKON TepMmoguHamMunkn. TepMoamMHaMmnyeckas cnucrema, paBHoBecue, TennoTa,
BHYTPEHHSS1 aHeprus, pabota. O6ocHylTe Lienecoobpa3HOCTb MCNOMNb30BaHMSA YKa3aHHbIX MOHATUNA.
OcCHOBHbIE TVMbI TEPMOAMHAMUYECKMX cuCTEM. [prMepbl. MI3mepsieMble BEMWUYMHbI, XapakTepuayoLme

4 COCTOSIHUE TePMOAMHAMUYECKON CUCTEMbI. DKCTEHCUBHbIE U MHTEHCUBHbIE BENUYMHBI. YPaBHEHUE COCTOSHMUS
TepMOAMHaAMNYECKON cucTeMbl B obLuem Buae.

[MoHsATHE 0 TEpMMYECKOM paBHOBECUMM N TepMOAMHAMUYECKOM npolecce. Hynesoe Hayano TepMoguHaMuKu.

5 lMoHATUE BHYTpEeHHeN aHeprumn B TepmoanHamMmuke. PyHKLUN COCTOAHMSA U UX CBSA3b CO CBOMCTBAMM MOJSTHbIX
anddepeHumnanoB Ha NpuMepe BHYTPEHHEN SHEPTUN.

6 CyLLHOCTb 1 OCHOBHble hOpMYNMPOBKM | Havana TepMmoanHaMmukn. JuddepeHumnansHas oopma, CBOMCTBA
NOSTHbIX U HEMONHbIX AnddepeHLnanos.

7 TennoTta npouecca Npu NOCTOSHHOM 06beMe Unu NpyY NOCTOAHHOM AaBneHUU. QHTanNbNNsS Kak pyHKUmS
cocTtosiHusA. 3akoH 'ecca 1 ero cneacTaus.
3aBncMMOoCTb TEMNOBOro achdekTa OT TEMNEpaTypbl HA NPUMEpPe aHanusa guarpamMmmbl M306apHOro u

8 N30X0pHOro npoLeccoB. BbiBog ypaBHeHust Kupxroddpa. Puanyeckuin cmbicn guddpepeHumansHon
TennoemMKocTU.

TennoemkocTb UCTUHHAs U CPeaHNAS NPU NOCTOAHHLIX AaBneHun unm obbeme. MeToabl OLeHKM U

9 3KCNeprUMeHTarnbLHOro onpeaeneHus. AMNMpuYeckne 3aBUCUMOCTU TENNOEMKOCTU AN BELLECTB 1 COeQUHEHUIA
B KOHAEHCUPOBAHHOM COCTOSAHUU. NHTEPNONALUMOHHbIE YPaBHEHUS A4S pacyeTa TENN0EMKOCTU.

10 HeobpaTtumble camonpounsBorbHele npouecchl. Mpumepbl. TepMoguHaMmumyeckn obpatmMMble npouecckl. PaboTa
obpaTMmMoro 1 HeobpPaTUMOro NPOLLECCOB. DHTPOMMUSA Kak PYHKLUST COCTOSHUS.

Tennota u paboTa B 06paTumMbIX 1 HeobpaTuMbIX nNpoueccax. [pumepbl ¢ UCNonbL3oBaHNEM guarpamm

11 COCTOSHUA. QHTponuA 1 TeMmnepatypa. CyLWHOCTb U aHanUTUYeckoe BblipaxeHue |l Hayana TepmMoanHaMUKK
Ans obpaTuMbIX U HeOBpaTUMbIX MPOLLECCOB.

12 [ll HaYano TepMOAMHAMUMKU U BblYUCIIEHNE aBCONOTHOM SHTPOMUM.

13 XuMU4eckoe paBHOBECUE, SHTPONUST U XUMMUYECKoe cpoacTBO. Kputepun HanpaeneHust npouecca. MNpumepsl
Ha guarpammax cocTosiHus. TepmoamnHamuyeckme noteHumansl M'mébca n MenbmronsLla.

14 BbiBopg, ypaBHeHusa M'mb6ca — [diorema n dyHoameHTanbHbIX ypaBHeHun Mmobca. dnsmyeckmii cmbicn m
npuMepbl pasnu4HbiX OpPM 3anucu ypaBHeHun Mmboca.

M3meHeHue aHepruii M'nbbca u MenbmMronbLa B XMMUYECKUX npoleccax. 3aBUCUMOCTb aHeprumn M'mbbeca ot

15 XMMmYeckon nepeMeHHon. ObLyee ycnosue paBHoBecusl. 3aKOH AENCTBYHOLWMX Macc B POPMYNMPOBKe
3ommepdbenbaa.

16 BbiBoa ypaBHeHus BonbumaHa — NnaHka. PacyeT xumuyeckoro noteHumana KOMNoHeHTa B CMECU C MOMOLLbIO

NOMNOXeHWN CTaTUCTUYECKON TEPMOLANHAMMKN.




17

OObwee ycnoBue paBHOBECUA XMMUYECKOro npouecca. KoHcTaHThI paBHOBECUA. anIMepr BblYncneHuna
KOHCTaHT paBHOBeCUA. (DyFI/ITVIBHOCTVI N aKTUBHOCTU KOMMOHEHTOB CMeCHu. TepMO,EI,MHaMVI'-IeCKaFI KOHCTaHTa
paBHOBeCUA.

18

3aBMCMMOCTb KOHCTaHTbI U NONOXEHNSI XMMUYECKOrO paBHOBeCUS OT ycnoBuid. MNpumepsbl. CyLHOCTb NpaBun
Jle WaTtenbe n nx TepmoagnHammyeckoe o60cHOBaHMe.

19

KoHCTaHTbLlI paBHOBECHS ra30BbIX peaKkLmii, BbIBOA B3aUMHbIX COOTHOLLEHWI B 00Lwem Buae. 'eteporeHHble
paBHoBecwusi. Mpumepbl. OcO6EHHOCTN TEPMOANHAMUKN peakLmnii NoNMMepm3aumnm.

20

YucneHHble MeToabl pacdeTa KOHCTaHT paBHoBecuit. [Npumep pacyeTa Ansg npon3BoribHOM TeMnepaTtypbl.
MpuHUKMNBI pacyeTa KOHCTAaHT PaBHOBECUIA B CTATUCTUYECKON TEpMOAMHaAMUKE.

21

TepMO,EI,VIHaMVI‘-IeCKVIe mMogenun pactBopoB. MaoeankeHble, npenenbHo pa36aBJ’IeHHble, arepmMarlibHble U
perynapHbie pacTBoOpbI. SHTpOI'IVIﬂ CMELLEHNS U XMMUYECKUIA MOTEHUMan naeanbHOro pacTBopa.

22

3aBMCMMOCTL NapumanbHOro AaBneHns KOMNOHEHTa OT cocTaBa pacTBopa. BeiBog 3akoHa Paynsa ns
npnbnmxeHna ngeanbHoro pacteopa. MNpumMepbl NONOXUTENBHBLIX U OTPULATENbHBLIX OTKIOHEHWI OT 3aKOHa
Paynas.

23

BbiBOA 3aKkoHa "'eHpuW 13 NpubnmKkeHus npeaenbHO pa3baBreHHbIX pacTBOPOB. PacTBOPUMOCTL ra3oB B
XNOKOCTAX U ee 3aBUCMMOCTb OT Temnepatypsl. [pumepbl npuMeHeHust abcopbumm Ha nNpakTuke. YpaBHeHUe
CeyeHoBa.

24

KonnuratneHble CBOMCTBA PacTBOPOB. BbiBOA 3aBUCMMOCTEN CHUXKEHNSA TEMMNEpPATYpbl NNaBneHns n
NOBbILLEHUSA TeMNepPaTypbl KUNEHNA ANS naeanbHbIX pacTBOPOB.

25

BblumcneHune koadhULMEHTOB aKTUBHOCTEN KOMMNOHEHTOB PAcCTBOPOB MO 3KCNEPUMEHTamNbHbIM AaHHbIM:
CHWXeHWs AaBneHusl NapoB, MOBbILIEHNS TeMnepaTypbl KUMEHUS, CHDKEHUS] TEeMMNepaTypbl NaBrieHns 1 no
OCMOTMYECKOMY AaBneHuto. YpaBHeHune BaHT MNodda.

26

Mpymepsbl reTeporeHHbix cuctem. NMoHATMA dhasa, NOBEPXHOCTL pasaena n ¢asosbln Nnepexon. Ycnosus
TEPMOOMHAMNYECKOrO PaBHOBECUKS B FETEPOreHHbIX CUCTEMAX.

27

BuHapHble cuctembl C HEOrpaHUYEHHOW B3aMMHON PacTBOPMMOCTbLIO KOMMNOHEHTOB. PacyeT coctaBa napoBou
W Xngkow das no gmarpaMmam «fAaBrieHne KOMMNOHEHTOB - COCTaB pacTBopar», «obLiee AaBneHue - CocTaBy,
«TemnepaTypa KMneHus - CocTaB», «COCTaB pacTBopa - cocTas napa». 3akoHbl KoHoBanosa. [pocTtas
neperoHka.

28

,D,eMOHCTpaLI,VIFl TpeX 3aKOHOB BpeBCKOFO Ana a3eoTpOnHbIX cmecen Ha anarpammax «obLee gaBneHue -
cocCTaB». npaKTVI‘-IeCKOG 3Ha4YeHune. I'IeperOHKa noa BaKyymMoOM.

29

MpuHUKMN 1 mogene pekTudukaumun. MNoHATNE O TeopeTMYeCKon Tapernke 1 ee BbicoTe. PacyeT uncna
TEOPETUYECKMX TApEroK No AguarpaMmam «Temnepartypa KUneHus - CocTaBy.

30

MprMepbl orpaHNYeHHOW B3aUMHOW pacTBOPUMOCTU XUOKOCTEN Ha AnarpaMmMmax «TemnepaTypa - COCTaBy.
BuHoganu. Cuctembl ¢ BKTP 1 HKTP. BniusHue temnepaTypbl Ha pacTBOPUMOCTb.

31

Kunexune B3aumHo HepacTBOPUMbIX XnaKocTen. I'IpaKTquCKoe npnmeHeHne neperoHkn ¢ BogAHbLIM napom.
MaTepmaanbM B©anaHc o4ncTkm TPYAHO KNNALWNX coeHEeHUN npu neperoHke ¢ BOAAHbIM nNapom.

32

PaBHoBecwHe XUAKOCTb - KpUcTansbl B GUHapHbIX cucteMax. MeToabl (hn3uKo-XMMUYECKOro aHan1sa
KOHAEHCUPOBaHHbIX cucteM. MNpruMeHeHVe NpyHUMNa HenpepbiBHOCTM KypHakoBa K MHTeprpeTaLmn KpuBbIX
OXNaXAEHUS.

33

Ouarpamma COCTOSIHUA U KpUBble OXNaXKAEHUS BUHaAPHBIX CUCTEM, KPUCTaNNTUSYIOLUXCS C 3BTEKTUKOM.
MPUHLMMBI OXNaXKAEHWUSA U pasMopaxuBaHus. MpakTuyeckue NpumMepbl ANs GUHAPHLIX CMece.

34

AHanus anarpamMmm 6VIHaprIX cucrtem, nnaBALLNXCA KOHIPYSHTHO U MHKOHIPY3HTHO Ha KOHKPETHbIX nNpumMmepax.
HanbToHnapl 1 6epTOJ'IJ'IVI,EI,bI. 3aB1CMMOCTb PacCTBOPUMOCTU KpUCTannmn4eCcknx BelecTB OT TeMnepartypbl.

35

BrHapHble cuctembl nonumep - pacteoputens. OcobeHHOCTM auarpamm cocTosHus. CnuHoganu. HapyleHuve
npuvHUMna cooTBeTCcTBUsA. [laBneHne napos Hag pactsopamu nonnmepos. MNMonyvyeHne TBM n3 pacTBopos.

36

YCTOMYMBOCTb PacTBOPOB NOJINMEPOB K PACCITIOEHUIO. BblpameHme Ona ocMoTU4eCcKoro gaeneHund B pactBopax
nonnmepos. BnvsiHne TeMnepatypbl 1 MOJ'IeKyJ'IﬂpHOVI MaccCbl noninMmepa Ha ero pactBoOpMMOCTb.

37

PaBHOBeCHs B TPEXKOMMOHEHTHbIX cuctemax. CBolcTBa TpeyronbHukos 'Mb6ca n PoseHbyma.
MpsiMoyronbHas gnarpaMmMa COCTOSIHUS TPEXKOMMNOHEHTHBIX CUCTEM.

38

Onpepenexve npolecca aKkcTpakumm, npumepsl. TpeboBaHust k akcTpareHTy. KoadduumeHT pacnpeaenexus
mMexay asamu n cteneHb aKcTpakumm. MNMpouecc akcTpakuum Ha anarpamme 'mbbca. Coctas n
MaTepuanbHbIn 6anaHc aKkcTpakTa u padguHara.

39

O6as xapakTepucTnka NpoLLECCOB pa3aeneHunsl, UCNoMb3yeMbIX B NPOMbILLIIEHHOCTN, 06NacT NPUMEHEHMS
KaXXgoro n3 HnX. |-|pl/IHLlI/II'IbI N OCHOBHbIE BUObI xpomaTorpatbmquKoro pas3geneHnsa MHOFOKOMMOHEHTHbIX
cMecen.

40

deHoMeHoorMyeckoe onncaHne HepaBHOBECHbIX NpoueccoB. KnHetuyeckue namepeHust. ObpaboTka
KMHETUYECKMX KpMBbLIX. CKOPOCTb XMMMUYECKOI peakumun. 3aaadm hopmansHo Y MOSNEKYNSPHON KUHETUK.

41

TepMNHONOTNA XMMNYECKOM KUHETUKN. DNEMEHTapHas cTagns, MeEXaHM3M, CXema npouecca, TMMUTMpyoLLas
cTagu4d. anMepr Pas3nnYHbIX TUNOB peaKqu7| (FOMO- N reteporeHHbIX, roMo- U reteponiMTn4ecKkmnx, romo- 1
retepodasHbIX).

42

OO6LwHOCTb 1 pasnuyne TepmMoanHaMmn4eckoro n KUHeTu4eCcKoro onncaHna XmMuMmn4eckmnx peaKu,wZ. 3aB1CMMOCTb
CKOPOCTU XMMNYECKNX peaKLl,MVI OT TeMnepartypbl.

43

YpaBHeHune AppeHunyca 1 ero o6ocHoBaHWe Ans obpaTMMON peakuumn ¢ NOMOLLbI0 ypaBHEHUS n3obapbl BaHT
Modhdha. Prnsmnyecknii CMbIC SHEPTUM aKTUBALMKN U NPEOSKCMIOHEHLMANBHOIO MHOXUTESNS B KOHCTaAHTE
CKOpOCTU 0BpaTMMON peakLmu.




Teopusi aKTUBHbIX COyAAPEHUI Ha NpUMepe roMoreHHon GMonekynsapHoi peakumn. CeyeHne

44 -
MEXMOMNEKYNAPHbIX CTONKHOBEHMWI. [MoHATNE O ceveHnn peakumm (mpouecca).
Teopusi nepexogHoro coctosHus dnpuHra u MNMonaHu. OcHoBHbIE NonoxeHus. KoopamHaTa peakuum,

45 aKTMBMPOBAaHHbIN KOMMMEKC, peareHTbl U NPoAyKThl. BbiBOA BbIpaXXeHWs Ans KOHCTaHTbl CKOPOCTM B 06LLEM
B/AE. DHTANbMNMSA U SHTPONUSA aKTMBALUN.

MprHUMN NMHERHOCTN cBOBOAHBLIX 3HEPIMI Kak CNeACTBME TEOPUN NEPEXOAHOIO COCTOSHUS. Vicnonb3oBaHue

46 npvHUMNa NMHENHOCTN CBOBOAHBIX SHEPrun Anst 06 bACHEHUS BNNSAHUS PaCTBOPUTENS U coneBbix 3deKTOB
Ha KMHEeTUKY 1 TepMOAMHAMMUKY NPOLLECCOB B pacTBopax.

47 MprMeHeHne NpuHUMNa IMHENHOCTN CBOOOAHBIX SHEPTNA AN YCTAHOBEHUS CBA3N MeXOY CTPOEHUEM U
peakLUMOHHOM CNOCOBHOCTLIO CoeaNHEHMI Ha NpuMepe ypaBHeHun MammeTta n TadTa.

48 Mpsamas n obpaTHas 3agada KMHETUYECKUX UCCreaoBaHuiA. PelleHne NpsiMoi 3agayv Ha NpuMepe KMHETUKN
obpaTtmmon, napannenbHor 1 nocnegoBaTenbHON peakunin. TepMoguHaMNYeCKUin U KUHETUYECKUI KOHTPOTb.

49 lMpr3HakM NPOCTbIX U CROXHBIX peakumi. KnHeTnyeckas nHTepnpeTaums 3akoHa gencTeyrowmx macc. Metogbl
onpegeneHvsa NMMUTUPYIOLLEN CTaguN B CIIOXKHbIX peakumsX.

50 Mpouecchl Anddy3nm B razax n KOHOEHCUPOBaHHbIX cpedax. MNpumepsbl peakuni, IMMUTUPOBAHHbIX
anddyamnen. 3akoHbl Suka. CtatuctTudeckas n TepMmogmHaMmmyeckas nHTepnpetaums. boeicTpele peakuum.

51 TepmMuHonorusa CnoXxHbIx peakuuin. NprmMepbl MeXaHU3MOB CONPSHKEHHbIX, LIEMHbIX, POTOXUMUYECKUX peakLmi.
OcobeHHOCTM 1 MeToabl ccnegoBaHms. MMKpoBONHOBast akTMBaLUUS.

MonekynapHOCTb 1 NOPSA0K peakumun. Mprmepbl peakunin ¢ pasfndHbIMU 1 C OQNHAKOBBIMU

52 MOINEKYNAPHOCTLIO U NopsifkoMm. [prnBeanTe 06BbACHEHNE B KaXaoM NPUMeEpe C TOYKU 3pEeHNs CTaTUCTUYECKON
TepMOAVHAMUKM.

53 KuHeTunyeckne ypaBHeHus B andpdepeHumanbHO U nHTerpanbHon dopme. MNMpumMepsl Ana peakuun ¢ uenbim,
OPOOHbIM, HYNEBLIM Y NEPBLIM NMNOPSAKOM.

54 OB 1 YacTHbIN (N0 peareHTy) Nopsaaku peakumn. Cnocobbl onpeaeneHns NOPSAKOB peakumm Nno peareHTam
ONsi pPasnu4YHbIX TUNOB PeakUni.

Onpegenenve NIMMUTUPYIOLLEN CTagun reTeporeHHoro npoLecca no BeNMYUHE 3HEPTMM akTUBaLUN.

55 CoOTHOLLEHNE CKOPOCTEN MOMEKYNAPHON 1 AMddY3NOHHON CTagum B npoLiecce nonMmepmsanmmn B pacteope
MOHOMepa.

56 Onpepgenenne 1 cBONCTBa kKaTann3atopos. [pumepbl MEXAHU3MOB KaTanuTU4eckoro AencTBus. CenekTUBHbIN
W HECEeneKTUBHbIN KaTtanuns. MIHrmbrnpoBaHne u MHUUMMPOBaHUE KaTanuTUYECKUX peakumn.

57 BnivsHne kaTtann3aTtopoB Ha KMHETUKY 1 TEPMOAMHAMUKY XMMMUYECKMX NpoueccoB. MexaHnam Bo3gencTBms Ha
KMHETUKY peakLn Ha npumepe KUCOTHO-OCHOBHOTO kKaTanunsa. Cneumduyeckmin n obLumi katanms.

58 Buabl rOMOreHHoro v reteporeHHoro katanmsa. lNpumepbl KONMYEeCTBEHHOMO BIIMSIHUA Ha SHEPrnio akTuBauum
pPasnnyHbIX XMMUYEeCKMX npoueccoB. PepMeHTaTUBHbIN N MeXdasHbl kKaTanms.
dakTopbl, BAMSIOLWME Ha KMHETMKY agcopbuun. BeposaTHOCTb akTa u cteneHb agcopbumu. Mpumepsl

59 3MMUpUYECKMX U30TEePM agcopbunmn. BeiBoa n3otepmel JleHrMiopa. BeipaxkeHne Ans CKOpoCTU reTeporeHHowm
KaTtanuTU4eckon peakuuu.

60 KonnuratveHble CBOMCTBA pacTBOPOB 3MeKkTponuToB. i3oToHnveckun kosdduumneHT BaHT MNodda. Teopus
3NEKTPONUTUYECKON anccoumauum AppeHuyca 1 nocrnefoBasLllas 3a Her OUCKYCCUs.

MexaHu3m 1 TepMmoguHamMmka npouecca conbBatauuy no Namarnosy. Linkn BopHa - Xabepa. BnusHne

61 CTPOEHUS 1 CBONCTB pacTBoOpuUTensi Ha obpasoBaHme conbBaToB. Cneundumyeckas conbeatauus. TecHble
WOHHbIE Napbl.

62 CTteneHb 1 KOHCTaHTa guccoumauun. 3akoH pasbasneHuns OcTteanbga.

63 KoadhumumeHT akTMBHOCTM B pacTBOpax CUMbHbIX 3NeKTponuToB. CpeaHunii MOHHbIM KO3 MULNEHT
aKTMBHOCTU 1 €ro pacyeT Ha OCHOBE NepBbIX Tpex NpubnmxeHun Teopumn Jebas - Xokkens.

64 M3mepeHnsa anekTponpoBogHOCTU PaCTBOPOB ANEKTPONUTOB. Bua KOHUEHTpaunoHHON 3aBUCUMOCTY YAEeNbHON
W yOEenbHOW MOMSIPHON MPOBOAUMOCTU ANS CriabbIX U CUSNbHBIX 3NIEKTPOSIMTOB HA KOHKPETHbLIX NpUMepax.
MpepenbHas yaenbHas MonsgpHas NpoBOANMOCTb PACTBOPOB 3MEKTPONUTOB. YpaBHeHUs AppeHuyca n

65 Konbpaywa. MeTtog 06paboTku chopeorpamm 4151 HAXOXKAEHUS KOHCTaHThLI AUCCOLMaLMN 3NeKTponmTa B
pacTBope.

MpakTnyeckoe NpuMeHeHne KOHAYKTOMETPUYECKOro TUTPOBaHMS. Bug KpMBOM KOHOYKTOMETPUYECKOro

66 TUTPOBAHUSA B 3aBUCUMOCTU OT CUSbl KUCITOTHOCTW UM OCHOBHOCTW TUTPaHTa 1 peareHTa. OnpegenexHve
TOYKM SKBUBANEHTHOCTMW.

O6wan xapaktepucTnka 6e3dydepHbix 1 BydepHbIX METOAOB UCCEAO0BaHNS NPOTONMNTUYECKUX PaBHOBECUI B

67 pacTBoOpax 3M1eKTPONUTOB. AKTUBHOCTb NPOTOHA B pasfnmyHbix cpegax. NMoHATME O WKane KUCNOTHOCTY B
HEeBOAHbIX pacTBOpPUTENSX.

68 KncnoTHbIe 1 OCHOBHbIE CBOMCTBA coeMHEeHU, aMonnTel. TayTomMepus, UBUTTEP-UOHDI.

69 Oduccoumaumnsa KMCNoT U OCHOBaHUIM B BOOAHO-OPraHUYecknx cmecsx. [NpoTtonMtuyeckme paBHoBecusi B
OpraHn3oBaHHbIX PacTBOPaXx.

70 MexaHn3m BO3HMKHOBEHUS TOKa B npoBogHukax |l poga. 3akoHbl ®apages. Peakumm Ha katoge v aHoge.

MpyMepbl 3MeKTPOAHbLIX PeakLMii NPy CMEHE NMONSAPHOCTM Ha MPOBOAHUKE.




OneKTPOXMMNYECKN 3KBUBANEHT aHeprumn Mmbbca. AnekTpoaBmkywasa cuna. lNpasuna 3anvcn

71 . _
3NEKTPOXMMUYECKNX CUCTEM. PacyeT TepMoaMHaMUYECKMX YHKLMIA U KOHCTAHT 3NEKTPOXUMUYECKUX peaKLMIA.

72 CtangapTHbI noTeHuman anektpoga. CtaHgapTHbI BOAOPOAHbIN anekTpoAd. Pag Hanpsh)KeHUn afemMeHToB.
MpaBuna 3anucu anekTPOXUMUYECKUX CUCTEM.

73 OKcnepuMMeHTanbHoe n3MepeHne U TepMmoamnHamMmmyeckoe BbluncrieHne 3L0C ranbBaHNYECKOro afemMeHTa.

I'Ipanmo Mcnonb3oBaHNA CTaHOAPTHbLIX MOTEHUMarnoB B ypaBHEHUN HepHCTa.

74 BbiBOg ypaBHeHus HepHcTa u3 nsotepmbl BaHT MNodhdha. PaBHOBECHBIE M HEPaBHOBECHbLIE 3NEKTPOXMMUYECKNE
npoueccel. [loTeHuman nepeHanpsxeHus. YpaBHeHue Tadens.

MpumeHeHne NoTeHUMOMETPUM NS ONpeaeneHms TepMoaNHaAMUYECKNX (DYHKLMIA N KOHCTaHT
75 AneKTpoxmMmmniecknx pasHosecuin. 3asmcnmoctb OC oT TemnepaTypbl. OcOGEHHOCTbL CTaHAAPTHOrO
anemeHTa BecToHa.

Knaccudukaumsa anekTpoXMMmMYeCcKMx CUCTEM Kak CrneacTBMe U3 ypaBHeHUs HepHeTa. Xumudeckue uenu.

76
MprMepbl ¢ UCNONb3oBaHMEM 3MEKTPOLOB NEPBOro poaa, 0bpaTuMbIX OTHOCUTENBHO KaTUOHA U aHUOHA.

77 O6nacTb NpUMEHEHUS1 NOTEHLUUMOMETPUYECKOro TMTpoBaHnsA. OCOBEHHOCTU NOTEHLMOMETPUYECKOTO
TUTPOBaHUS B BOAHbLIX U HEBOAHbIX cpeaax. PekomeHgauun IUPAC.

78 MpuHUMN gencTBKA peaoKC-anekTpoaoB. MIoH-CenekTMBHOCTb anekTpoaa. YCTPOMCTBO U 06nacTb NPUMEHEHMUS

XUHTMOPOHHOIO U CTEKINAHHOIO 3r1eKTpoa0B.

5.2.2 TunoBble TeCcTOBble 3aAaHNA

He npegycmMoTpeHbl
5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIe 3adaHusA (3agaym, Kemcbl)

1. cnonbays nHTerpansHoe ypaBHeHne  n3obapbl XMMUYECKOW peakuun paccyntaTb TepMOgUHAMUYECKYHO
KOHCTaHTYy paBHOBECWSI HEKOTOPOW peakuun npu 3agaHHon Temnepatype 500 K, ecnv n3secTHo, 4TO Npu TemnepaType
470 K koHCTaHTa paBHOBecus aToun peakumm pasHa 0,0158, a npu temnepatype 530 K pasHa 0,282.

2. PaccuuTtaTb MONEKYMsSipHYIO Maccy pacTBOPEHHOrO BELLECTBA, eCn BoAHbIN pacTeop 1 T BewectBa B 50 mn
BOAbI 3amep3aeT npu temnepatype —0,015 °C.

3. PasnoxeHve BeLlecTBa NPOMCXOANT NO YPaBHEHUIO peakuumn NepBoro nopsiaka ¢ KoHcTaHTon ckopoctu k=0,3
MUH-1. PaccuntaTtb BpeMmsi, B TE4EHME KOTOPOro KOHLEeHTpaums Bewectsa A ymeHbwnTcAa B 3 pasa. PaccunMtaTe nepuof
nonynpespaLleHns AaHHOro BellecTBa.

5.3 MeToauyeckne matepuansl, onpegensiowme npoueaypbl OLleHUBaHUSA 3HAHUWA, YMEeHUN, BnageHun (HaBblKOB
1 (MNK) NpaKkTU4eCKOro onbiTa AeATeNbHOCTH)

5.3.1 YcnoBus gonycka o6y4aroLwerocsi K NpoMeXxyTo4yHOM aTTecTaumMm U Nnopsaok NMKBMOaUumM akageMmyeckom
3aJ0MKEHHOCTU

MpoBeneHve NPOMEXYTOYHON aTTeCTaLUN pernameHTMPOBaHO fNokanbHbIM HOpMaTUBHBIM aktom CI6IYMNT
«lMonoxeHne 0 NpoBeAEHNM TEKYLLErO KOHTPOISA YyCNeBAaeMOCTU U NMPOMEXYTOYHON aTTecTaumm obyyaroLwmxca»

YcnoBusimu gonycka 06ydatoLerocs kK npoMeXyTo4HON aTTecTauum ABAsHOTCA BbINOMHEHNE U 3aLUNTLI BCEX
nabopatopHbIX paboT cornacHo paboyei nporpamme; NONOXUTENbHbIE pe3ynbTaTbl BbINOMHEHWUS KOHTPOMbHbIX paborT,
OTBETOB Ha BOMNPOCHI KOMMOKBUYMOB.

5.3.2 dopma npoBefeHUs NPOMEXYTOYHOM aTTecTauum No AUCUunanHe

YcTHas + MucbMeHHasda + KomnbloTepHoe TecTupoBaHue UHas

5.3.3 Oco6eHHOCTU NpoBeAeHUA NPOMEXYTOYHOM aTTecTauum nNo AMCUUNInHe

B03MOXHOCTb MONb30BaTLCSA CNPaBOYHLIMU TAbNULAMM U KamNbKyNATOPOM.
Bpemsi noaroToBkM OTBETOB Ha 3ajaHUsi 9k3aMeHaLMOHHOro buneta - 60 MUHYT.
Ha 3awunTy kypcoBon paboTbl otBoanTCSA He 6onee 20 MUHYT.

6. YYHEBHO-METOAUYECKOE U UHOOPMALIMOHHOE OBECNEYEHUE OUCLUUMIINHBI
6.1 YuebHas nutepartypa

ABTOp 3arnasue | N3paTenbcTBO | [op n3paHus | Ccblinka
6.1.1 OcHoBHas yye6Hasa nutepaTtypa
W6parumoea P. ., dusnyeckas xmmus. http://publish.sutd.ru/
MeraHosa H. B., KuHeTuka n katanus. . tp_ext_inf_publish.ph
XonoxoHosa J1. ., KuHeTuyeckne Cankr-TeTepbypr: 2021 p?id=202168
Hosocenos H. 1. nccnegoBaHNa XMMUYECKNX cnerynta
npoLieccos




EpemuH B. B. (1 gp.)

OcHoBbI (hM3MHECKON XUMUN
(OneKkTpoHHbIN pecypc) :
yyebHuK : B2 4. 4. 1:

Mockea: JlaGopaTtopus

https://ibooks.ru/read

ing.php?
short=1&productid=3

Teopus. — 5-e nsgaHue, M 2019 73279
nepepab. v gon. (an.). — sHaHu1
(Y4yebHuKk onsa BbicLuen
LUKOSbI)
EpemuH B.B. (ngp.) | OcHoBbI hn3nN4ECKON XMmm https://ibooks.ru/read
(OneKkTpoHHbLIN pecypc) : ing.php?
yyebHuK : B2 4. Y. 2 : ] short=1&productid=3
Teopus. — 5-e nsgaHue, Mocksa: ﬂaGOPaTOpVIﬂ 2019 73280
nepepab. n gon. (an.). — SHaHun
(YuyebHuk ang Bbiclien
LUKOSbI)
6.1.2 lononHuTenbHasa y4yebHas nutepatypa
pebeHHukos C. @, ®usnyeckasa xumus. Kypc http://publish.sutd.ru/
Wbparnmosa P. L. nekuun cne.: crieryntg 2018 tp_ext_inf_publish.ph
p?id=2018222
CmupHoBa AU, dusmyeckasn xmmumsd. Yactb 2 Cankr-leTen6vor http://publish.sutd.ru/
MwaHxopkaesa M.M. CI'I6FYI'IPI',D,yp ’ 2018 tp_ext_inf_publish.ph
p?id=20185043
Muxannugn A. M. duanyeckasa xumud. Y 1 http://publish.sutd.ru/
cne.: crierynrtg 2016 tp_ext_inf_publish.ph
p?id=3584
Mueanos-MNeTtpocsH H. | dusnyeckas xmmus. http://publish.sutd.ru/
0., 3eBaukun 0. 3., KWCcnoTHO-0CHOBHbIE . tp_ext_inf_publish.ph
Camorinos . B. paBHOBECUS B BOAHbIX Chne.: CNerymnta 2018 p?id=201803
pacTBopax
Wbparumosa P. ., dunsnyeckasa Xumus. http://publish.sutd.ru/
pebeHHukos C. @, XvmMmunyeckas Cchne.: crierynTtg 2014 tp_ext_inf_publish.ph
3anuesa E. U. TepMognHamuka p?id=1994
Mwuxannngun A. M. dunsmyeckasn xmmus. Y 2 http://publish.sutd.ru/
cne.: crieryntg 2016 tp_ext_inf_publish.ph
p?id=3585
CmupHoBa A.A., duranyeckasa xumus. Cankr-MeTen6vor http://publish.sutd.ru/
CyctaBoBa T.A., OnekTpoxmmMus CHGFYI'IPI'ﬂyp ) 2020 tp_ext_inf_publish.ph
JlvunuH B.A. p?id=20205059
JlbicoBa C. C,, AHanuTrnyeckas Xxumna n http://publish.sutd.ru/
CkpunHukoBa T. A, PU3NKO-XMUYECKNE MeTOAbI tp_ext_inf_publish.ph
3esaukuii HO. 3. aHanunsa. Pmnsnyeckas p?id=2017201
xumus. MNoTeHumomeTpums. Cn6.: cnerynTa 2017
MoTeHuMomeTpuyeckoe
TUTpOBaHue
CtenaHoBckux, E. U., dusmyeckasn xmumma. Teopus http://www.iprbooksh
BuHorpaposa, T. B, V1 MpaKTuKa BbINONHEHNs EkaTepuHBypr: 0p.ru/66612.html
BpycHuubiHa, J1. A, pac4yeTHbIx paboT. YacTb 2. Ypanbckui 2016
AnekceeBa, T. A,, Xumunyeckoe 1 hasosoe deaepanbHbIn
Mackaesa, J1. H., paBHOBecwe yHusepcuteT, O5C ACB
Mapkos, B. ®.
W6parumosa P. U., duranyeckas xumus. http://publish.sutd.ru/
"pebeHHukos C. O, OpraHunyeckas xmmusi. tp_ext_inf_publish.ph
Hosocenos H. IM., WHTepakTuBHOE Cre.: crierynrtp 2017 p?id=2017192
3anuesa E. U., nabopaTopHoe 3aHsATUe
XonoxoHosa J1. .
CrtenaHoBckux, E. U., dusmyeckasn xmmma. Teopus http://www.iprbooksh
BuHorpaposa, T. B, 1 NpaKTyKa BbINONHEHNs EkaTepuHBypr: 0p.ru/66611.html
BpycHuupbiHa, J1. A, pac4eTHbIx paboT. YacTb 1. Ypanbckuit 2016
AnekceeBa, T. A., OKCTEHCUBHbIE cBOMCTBA denepanbHbIi
Mackaesa, J1. H., FOMOreHHbIX CUCTEM yHuBepcuteT, 96C ACB
Mapkos, B. ®.
MwaHxompkaesa M.M., | dusmyeckas xmmus. http://publish.sutd.ru/
CmupHoBa A.W. Mpumepsb! peleHns TUNoBbiX | CaxkT-MeTepbypr: BLUTO 2017 tp_ext_inf_publish.ph
3agad no Kypcy uanyeckom crneryntq p?id=201913185
XUMUU
W6parumosa P. U., duranyeckasa xmmus. http://publish.sutd.ru/
'pebeHHukos C. O, KypcoBas paboTta cre.: crieryntg 2017 tp_ext_inf_publish.ph

3anuesa E.W.

p?id=2017191




6.2 NepeyveHb NpocdheccuoHanbHbIX 6a3 AaHHbIX U UH(POPMaALUMOHHO-CMPABOYHbIX CUCTEM

Cnncok unanKo-Xxmmmnyecknx BenmunH cuctemol C ¢ 0603HauYeHNAMN 1 pa3MepHOCTbIO [QNEKTPOHHbLIN pecypc].
URL: http://old.iupac.org/reports/1993/homann/index.html

OKuncnMTenbHO-BOCCTAHOBUTENBbHbIE NOTEHUMarbl [ONekTpoHHbIN pecypc]. URL:
http://www.chem.msu.su/rus/handbook/redox/welcome.html

OneKTpoHHO-6ubnuoTeyHas cnuctema IPRbooks [OnekTpoHHbI pecypc]. URL: http://www.iprbookshop.ru

OneKkTpoHHasi bubnmoTeka y4ebHbix nagaHun CroryrTO [OnekTpoHHbIn pecypc]. URL: http://publish.sutd.ru

Basa gaHHbIx Tepmuyeckne KoHcTaHThl BelecTts [OnekTpoHHbIn pecypc]. URL: http://www.chem.msu.ru/cgi-
bin/tkv.pl?show=welcome.html/welcome.html

BecnnaTtHbIi OHNaH MHCTpyMeHTapuii no xumun. ChemDB Web Interface Index. [OnekTpoHHbIi pecypc]. URL:
http://cdb.ics.uci.edu/

BaHK AaHHbIX paanaLMOHHbIX M SHEPreTUYECKMX NapamMeTpPoB ABYXaTOMHbIX MOMeKyn [QNeKTPOHHbIA pecypc].
URL: http://www.chem.msu.su/rus/chinfo/raden/welcome.html

6.3 Nepe4veHb NULEH3NOHHOIO U CBOBGOAHO pacnpoCTPaHAeMOoro NporpamMmmHoro oéecne4vyeHus
1C-buTtpukc: BHyTpeHHUI nopTan y4ebHoro 3aBeaeHus
MicrosoftOfficeProfessional
Microsoft Windows

6.4 OnncaHue maTepuanbHO-TeXHU4YeCKon 6a3bl, Heo6XxoAUMOM ANs ocyllecTBNeHusi o6pasoBaTenbHOro
npouecca no AucumnnuHe

CneunanunanpoBaHHas pu3anko-xnMmmyeckas nabopaTtopus, kKotTopas ocHalleHa: nabopaTopHbIMM CTONamu,
nabopaTtopHOW NOCYAON, aHANUTUYECKUMU U TEXHUYECKUMWN BECAMU, CYLUMIbHBIM LLUKAOM, BbITSXKHBIMU LUKadamu,
ONCTURNATOpPOM, BogsHon 6aHewn, pedpakromeTpamu, NoNsSpuMeTpamm, KanopumeTpamm, KOHQyKToMmeTpamu,
noTeHumMomeTpamu, pH-MeTpoM, MOHOMETPOM, NabopaTopHBIM KOMMIIEKCOM «XUMUS» , yCTAHOBKOW AN
NnoTeLMOMETPUYECKOro TUTPOBAHMS, YCTAHOBKOWN AN KOHOYKTOMETPUYECKOrO TUTPOBAHNS, YCTAHOBKOW Ans
KPMOMETPUYECKMNX U3MEPEHNI, YCTAHOBKOW ANS U3YYEeHUsi PaBHOBECUS «KUAKOCTb-Nap», yCTAHOBKOW AN U3yYeHus
3[C ranbBaHU4YECKNX dNEMEHTOB.

B nabopatopun umeetcsa gocka, nepcoHanbHble KOMMbITEPbLl U MYNbTUMEANNHBIN 3KPaH ANs BbINOMHEHUS
WHTEepaKTVBHbIX paboT 1 NnpocmMoTpa BugeoMaTepumarnos.

AyauTopus OcHalleHne

MynbTumeauiiHoe obopyaoBaHue, crneumannanposaHHas mebenb, Jocka
JlekumoHHas Y A PYA H P A
ayautopus

CneuuanuanpoBaHHas mebenb, focka
YyebHas aygutopus
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