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1 BBEAEHUE K PABOYEW NPOrPAMME OUCLUMNIIUHBI

11 Uenb Aaucuunnuubl: CdopmupoBaTb KOMMAETEHUMM oby4vatouwerocs B 06nacTM  OCHOBHbIX  3aKOHOB,
onpeaensoLwmx HanpaBneHHOCTb XUMNYECKUX U (ha30BbIX NPEBPALLEHMIA, CKOPOCTUN UX MPOTEKAHUS, BIUSIHUS HA HUX cpenbl,
npuMmecen, nsnyveHus; ons Bblbopa MeToOoB M OOOCHOBAHUS TEXHUYECKUX PELLEeHWU, HanpaBfeHHbIX Ha obecneyeHue
TexHocdepHol 6e3onacHoOCTU.

1.2 3apgauv AMcUUNNUHbI:

* PacKpbITb POrib U3NYECKON XMMUK B MPOLIECCAX, HanpaBNeHHbIX Ha MUHMMM3aLMI0 aHTPOMNOreHHOro BO34ENCTBUS Ha
OKpY)KaloLLyI0 Cpeay v 3almnTy Npon3BOACTBEHHOIO NepcoHana

* MOKasaTb TEOPETUYECKME W MNPAKTUYECKNE BO3MOXHOCTU (PU3NYECKOM XUMUM OIS aHanmM3a U KOPPEKTUPOBKM
MEpPONpUATUA MO OXpaHe OKpyXKalollen cpedbl C Lenblo MOBLbILWEHUSA 3Korormyeckon 6esonacHocTv v npeaynpexaeHus
BO3HMKHOBEHWS Ype3BblYaiHbIX CUTyaLUuin NPUPOAHOIO N TEXHOrEHHOTO Xapakrtepa

1.3 TpeboBaHusa Kk NnpeaBapuTENbLHOMN NOAroTOBKe 00yyYaroLeroca:
MpenBapuTenbHas NOArOTOBKA NpearnonaraeT co34aHne OCHOBLI Anst GOpMMPOBaHUA KOMMETEHLNI, yKa3aHHbIX B M. 2,
Npw N3y4YeHnn SUCUMUNINH:

AHanuTnyeckas XMMmmsa n pmsnMKo-XxMMmMyeckne MeToabl aHannsa
OOwas n HeopraHnyeckast XuMnsi

MaTtemaTumka

MHdopmaumnoHHbIe TEXHOMOMMK

dusmka

2 KOMMNETEHUWUN OBYYAIOLWWEIOCA, ®OPMUPYEMbBIE B PE3YJNIbTATE OCBOEHUA OUCLUMNNHDbI

OlNK-1: Cnoco6eH yunTbiBaTb COBPEMEHHbIE TeHAEHUUN Pa3BUTUA TEXHUKMA U TEXHONOrM B obnacrtu
TexHoccepHOM 6e30NacHOCTU, U3MEPUTENILHOWN U BbIMUCITUTENIbHON TEXHUKUN, NH(POPMALIMOHHbIX TEXHOJIOMUN
npu peLieHnn TUNOBLIX 3a4ay B o6nacTy npodeccuoHanbHOM AeATeNbLHOCTU, CBA3aHHOM C 3aluToNn
OKpyXatoLlen cpeabl U obecneyeHnem 6e30NacHOCTU YenoBeKa;

3HaTb: OCHOBHblE 3aKOHbl M COOTHOLUEHMS CbVI3VILIeCKOl7I XM (XVIMVI‘-IeCKOVI TepMOONHAMUKHN, INEKTPOXMUN, XUMNYECKON
KUHETUKN, OCHOBbI Cba3OBbIX paBHOBeCVIVI n I'IepeXOﬂ,OB), cnocobbl nx NPpUMEHEeHNA ONnA peleHnd TeEOpPEeTUHECKNX U NPpUKnagHbiX
3ajad, porib d)l/l3|/|‘-IeCKOIZ XUMUU KaK TeopeTn4ecKkoro d)yH,qameHTa COBpeMeHHOl;I XM 1 npoueccos XUMMUYECKON TEXHOSOMNM.

Ymethb: NPOrHo3MpoBaThb BIIAHNE Pa3iIMYHbIX CbaKTOpOB Ha XnMm4eckoe paBHoBecue, Ha QJGSOBOG paBHOBeCKe, Ha paBHOBECUE
B pacTBoOpax 3JIeKTPOoNnToB, HA NoTeHUuan 3rnekTponoB U OOC ranbBaHUYECKMX 3NEMEHTOB, Ha HanpaBreHne n CKoOpoCTb
XUMUYECKNX peaKLI,VIVI; COCTaBlIATb KUHETUYeCKMne YypaBHEHUA OnAd KUHEeTUYECKU MNpPOCTbIX peaKLI,I/IIZ, KﬂaCCVI(bVILI,I/IDOBaTb
ANEeKTPOoAbl N ANEKTPpOXnMn4eckme Lenu, nofib3oBaTbCA cnpaBquoﬂ nMTepaTyp0|7| no d)l/l3|/|‘-IeCKOIZ XUMUN.

BnapeTb: HaBblikamu nposegeHna TUNoBbIX (bVI3VIKO-XI/IMI/I‘-IeCKI/IX uccnegoBaHUM M HaBblkaMu peweHna TMnoBbiX 3a4ay B
obnacTn XumMmn4eckon TepMoagMHaMUKN, q383OBbIX paBHOBeCVIVI n Cba3OBbIX nepexonos, AJIEKTPOXUMUN, XUMUYECKON KNHETUKM




3 COAEPXAHUE OUCLUMNUHDbI

KoHTakTHas
pabota

CP

JTek. J1ab. (4acet)
(4achl) | (4achbl)

HanmeHoBaHue n cogepxaHne pasgernos, TeM U YY4eOHbIX
3aHATUN

Cemectp
(kypc gnsa 3A0)

Pasgen 1. Xumundeckas TepMmoamHamMumKa u ydeHue o
XUMUNYECKOM paBHOBECUM

Tema 1. MpeameT XuMMYecKon TEPMOANHAMUKMN.
OCHOBHbIE MOOXEHUSA U MOHATUSA XMMNYECKOM
TepMoANHaMMKN: CUCTEMA, NapameTpbl U PYHKUNN
COCTOSIHMSA CMCTEMbI (onpeaeneHuns, pasmepHoOCTH).
OKCTEHCUBHbIE N UHTEHCUBHbIE BENNYUHBI. BHYTpEHHsIA
SHEPIrNs U SHTPONUSI CUCTEMbI.  JHTanbnusi, ceoboaHas
3Heprust FTnbbca n MNenbmronbLa CUCTEMBI.

dyHKLMKM npoLiecca. TennoTta u paboTa kak hopmbl
nepegaym aHeprum. MaTtemaTnyeckoe BblpaxeHue
paboTbl paclumpeHns cuctemsl. [pyrne Buabl pabor.
lMonesHas pabota. MakcumarnbHas paboTa paBHOBECHbIX
npoLeccos.

MepBbI 3aKOH TepMogMHaMukn. Matematmnyeckoe
BblpakeHne 1-ro 3akoHa TEpPMOANHAMUKUN ONS 3aKPbIThIX
cuctem (anddepeHumnanbHas - MHTerpanbHas opmbl)
[MpMMeHeHue nepBoro 3akoHa TEPMOOUHAMUKN K
XuUMu4eckum npoveccam. Tepmoxumus. CtaHgapTHoe
cocTosiHMe BelecTBa. CTaHAapTHbIV TEnoBon addekT 2
XumMmyeckomn peakunn. CtangapTHble TENNOThI 1 2
06pa3oBaHMs 1 CropaHns XUMUYECKUX COEQNHEHNN.
3akoH Necca u ero crneacTeus.

TennoemkocTb BellecTBa. M3oxopHasi u nsobapHasi
TennoemkocTu. CBA3b Mexay HUMU ANg naeansHoro rasa.
3aBUCUMOCTb TENNTOEMKOCTM BELLECTBA OT TemnepaTypbl.
3aBMCMMOCTb CTaHAApPTHOW aHTanbnun peakuun (ArH®) ot
TemnepaTypbl. BeiBoA 1 aHanua ypaBHeHust Knpxroga.
OuddpepeHumnansHas opma ypaBHeHus Kupxroda.
XapakTep kpubix ArH® = f(T) B 3aBUCMMOCTM OT 3HaKa
BenunuuHel ArCp°.

Mcnonb3oBaHue uHTerpanbHon oopMbl ypaBHEHUS
Kupxrodpa ansa BblumncneHnsa Tennosbix achdekToB
XMMWYECKMX NPOLLECCOB Npy 3a4aHHON TeMneparype.
JlabopaTopHas pabota: IHCTpYyKTax No TEXHUKE
BesonacHocTw.

"KanopumeTtpus.

1) OnpegeneHne TeNNOTbl PaCTBOPEHUS COMN.

2) OnpepeneHve TennoTbl HeMTpanu3aauun".




Tema 2. dopmynumposku |l 3akoHa TepMoaNHaMUKN.
TepmoguHammyeckn obpatMmMble U HeobpaTuMble
NpoLEecchl, CaMONMPOU3BOSIbHBIE U BbIHYXXAEHHbIE.
Cratuctnyeckun xapakrtep |l 3akoHa TepMogMHaAMMKMN.
Ob6beamHeHHoe BbipaxeHue | 1 |l 3akoHOB
TepmMoanHaMuKN. VI3MeHeHne SHTPOMMM cucTembl Npu
NPOTEKAHNM pa3NMYHbIX NPOLIECCOB: MpK
N30TEPMNYECKOM CMELLEHUM naearnbHbiX ra3os, Npu
HarpeBaHuW, Npu U3MeHeHUN obbema, Npu N3MeHeHNN
OaBIieHuns.

[l Hayano TepmoauHamukn. Moctynat MNnaHka.
BbluncneHne abCcontoTHOM 3HTPOMUMK.

KpvTepun HanpaBneHHOCTU NPOLLECCOB DHTPONKUS Kak
KpUTEpUn HanpasfieHns npoLecca B U30SIMPOBaHHOM
cucteme. CeoboaHasa aHeprus 'Mb66ca kak Kputepun
HanpasreHnsi NPOLIECCOB B CUCTEMAaX NpW NOCTOSIHHbIX P,
T. CBobogHas sHeprusa 'enbMronbLa Kak Kputepum
HanpaBfeHHOCTM NPOLECCOB B CUCTEMAX MPU NOCTOSAHHbLIX
V, T. MpuHUMN aKcTpemymoB. TepmognHammyeckme
noTeHumarnbl.

YpaBHeHue M'mbb6ca-I'ensmronsua.

JlabopaTtopHoe 3aHaThe: «PacyéT cTaHaapTHbIX
TepMoanHaMM4eCKUx napaMmeTpoB XUMUYECKOW peakLum
npv 3ajiaHHoON TemnepaTtype»

Tema 3. TepmogmMHamMmmka MHOrOKOMMOHEHTHbIX CUCTEM.
MapuunanbHble BENMYUHBI. XUMUYECKUA NOTEeHUnarn.
3aBNCUMOCTb XMMNYECKOro NOoTEHLMana KOMMOHEHTa
CMCTEMbI OT COCTaBa B MAearbHbIX U pearnbHbIX
cucremax.

TepmoguHammdecknn metog B Xumun. OCHOBHbIE
NOHATUA. XMMMYECKasi NEpEMEHHas.
TepMmognHaMmnyeckmne xapakTepucTMkM XMMmUYeCcKomn
peakuuun (Ar U, Ar H, Ar S, ArG, Ar F ). CtangapTHble
TepMOAMHaMMNYEeCKNe xapaKkTepucTmku peakumm (Aruo,
ArHO,

Ar S0, ArGO, Ar FO).

Xnmumyeckoe pasHoBecue. [IMHaMN4eCcKnin xapakrep
Xnummn4yeckoro pasHoBecusi. O6Liee ycrnoBme XMMUYeCKoro
paBHOBECUS CUCTEMbI, 3aKOH AEUCTBYHOLLMX MaccC.
Xnmmyeckoe cpoacTBO CUCTEMbI MO OTHOLLEHMWIO K AAHHOW
peakuuu, Kak yHKLMS COCTOSSHUSA CUCTEMBbI,
XapakTepusyLast OTKITIOHEHNE CUCTEMbI OT XMMUYECKOro
paBHoBecusi. XuMmmn4yeckasa nepemeHHas. Xmmmyeckoe
CPOACTBO KaK KpUTepuii HanpaBneHnst XUMUYEeCKoro
npouecca B CUCTEME.

KoHcTaHTa paBHOBeCUSA ra3oBbix peakunin. KoHcTaHTa
paBHOBECUS peakuuii B pacTBopax. CBs3b
TEPMOAMHAMNYECKON KOHCTAHTbI paBHOBECUSI peakumn n
CTaHO4apTHOro n306apHOro NoTeHuuana peakumm

PasHble hopMbl BblpaXkeHUs1 3aKkOHa AENCTBYHOLLMX Macc.
3aBMCMMOCTb COCTaBa paBHOBECHOM CMECU OT AaBrIEHMS.

Tema 4. BenuunHa csobogHom sHeprumn peakumm (ArG)
KaK KpUTepun HanpasreHNsi XMMUYeCKOoro npoecca.
MaTtemaTtnyeckoe obocHoBaHue.

YpaBHEHMS U30TEPMbl XMMNYECKOWN peakuuu,
NPUMEHUMBIE K peakLmsiM, NPOTEKAOLLMM B naearnbHOM
ra3oBON CMeCH, ngeanbHOM XMOKOM pacTBOpe.
eTeporeHHble xumuyeckne pasHoBecusi. KoHcTaHTa
paBHOBECUS reTepPOoreHHON XMMUYECKON peakumm.
UHTepakTuBHasa nabopatopHas paboTa: "ViccneposaHue
XMMWNYECKOrO paBHOBECHKS B ra30BON CUCTEME,
cogepxawenn N204 n NO2.

BoeinonHsieTca camoctoaTensHo Ha MO




Tema 5. BnusHne temnepaTypbl Ha XMUMUYeECKoe
paBHoBecue. 3aBUCUMOCTb KOHCTaHTbl XMMUYECKOro
paBHOBeCUSA OT TemrnepaTypbl. YpaBHeHne n3obapsbl
XuMmnyeckon peakumn. IHTerpuposaHune
anddepeHymnansHon opmbl ypaBHeEHUS n3obaphbl B
HeLMpPOKOM UHTepBarne TemnepaTtyp. ['padunyeckas
WHTepnpeTauus.

KoHTponbHas paboTta no pasgeny: "Xumuyeckas
TepMogMHaMuka n y4eHme o XMMm4eckoMm paBHoBeCUn".

Pasgen 2. OcHOBbI y4eHus 0 (pa30BbIx NpeBpaLLeHnaX

Tema 6. 'eTeporeHHble cuctembl. OCHOBHbIE
onpegenenus. dasa, cocTaBnsoLNE BELLECTBA,
He3aBUCKMMbl€ KOMMOHEHTbI, CTeNneHb CBOBOAbI CUCTEMBI.
Ycnosue yctonumsocTu das u hasoBoro paBHOBeCUS.
MpaBuno da3s M'Mb6ca.

Tema 7. dusnyeckume npespaLLeHnst MHOMBUOYaNbHbIX
BELLECTB.

da3oBLIE paBHOBECKS B OAHOKOMMOHEHTHOW CUCTEME.
YpaBHeHue Knaysuyca- KnanenpoHa. AHanuns guarpamm
COCTOSIHUS OQHOKOMMOHEHTHbIX cuctemM. Kputnyeckas
TemnepaTtypa. CBepxkputnieckue dpnongpl.
WHTepakTuBHas nabopaTtopHas pabora: "N3yyeHune
paBHOBECUS XNOKOCTb - Nap B OOGHOKOMMOHEHTHOWM
cucteme".

BbinonHseTca camoctosiTenbHo Ha 10

Tema 8. O6asa xapakTepucTmka pacTBOpPOB.
ConbBaTauusi, roMo- 1 reTepoaccoumauuns B pactTBopax.
Buabl pacTBOpOB.

Cnocobbl BblpaXkeHusi cocTaBa pacTBOPOB (MONSANbHOCTb,
MOJISPHOCTb, MONbHAsA A0Ms1 KOMMOHEHTA, MaccoBas 4onNs
KOMMOHEHTA).

PaBHOBeCUS: XXMAKOCTb - Nap B OBYXKOMMOHEHTHbIX
cuctemax. 3akoH Payns n npyynHbl OTKITOHEHWI OT HEro.
MpenensHo pasbaBneHHble pacTBOPbI. 3akoH 'eHpu.
TemnepaTtypbl KUNEHWS U KpUCTannM3auum pacTBOpoB
HeneTy4ux BewecTB. Bropoii 3akoH Paynsa. KpuomeTtpus.
O6ynmockonusa. OCMOTMYECKOE AaBreHMe pacTBOPOB.
3akoH BaHTt-lodhpa. OcmomeTpus.

PacTBopbl ra3oB B XUOKOCTSX. BrninaHve gaBnenuns um
TemnepaTypbl HA PaCTBOPMMOCTb ra30B B XXWUAKOCTSIX.

JlabopaTtopHas paborta: "Kpnometpus", nnbo
WMHTEepaKkTuBHas nabopatopHasi paboTta « OcMoMeTpuUs»
no BbIGOpy NpenogasaTtens




Tema 9. PaBHOBeCHsI: XXMAKOCTb - nap. ®a3oBble
anarpammel; (T-coctaB; P-cocTaB) neTy4ymx cmecen.
BuHapHble pacTBOpPbI NETYYNX KOMMOHEHTOB C
HeorpaHM4YeHHON B3aNMHOW PaCcTBOPUMOCTLIO. 3aKOHbI
KoHoBanoBa. A3eoTponHble cmecu. Buabl hasoBbix
anarpamm «Temneparypa KUneHunsi-coctas» (avarpamm
KUNEHWs NeTyunx cMecen). AHanus gmarpaMmm KuneHums
nety4mx cmecen. [paBmno pblyara.

BuvHapHble pacTBOpbI NETYYMX KOMMOHEHTOB C
OorpaHMyYyeHHOM B3aMMHON pacTBOPMMOCTbIO.
eTepoaseoTpornHbie cmecy. Buabl ha3oBbix Anarpamm
«TemMnepartypa KUneHus-cocTaBy (auarpamm KineHus
neTyynx cmecen). AHanua guarpaMmM KUNeHns neTyumnx
cMecen C orpaHMYeHHON B3aUMHOM pacTBOPUMOCTbLIO
PaspeneHue netyumnx cmecen. DU3MKO-XMMUYECKME
OCHOBbI NeperoHkn. KoHCTpyKums nabopaTopHbIX
NeperoHHbIX annapaToB U PeKTUUKALMOHHBbIE KONMOHHbI.
OrpaHu4eHHo cMmellmBaroLwmecst xmakoctu. Pasosbie
anarpaMmmbl CUCTEM C OFpaHUYEHHON PacTBOPUMOCTLIO
KOMMOHEHTOB.

1.JTabopaTopHas paboTta: «Pa3oBoe paBHOBECKE
XuakocTb-nap. OnpegeneHne cocTaBa XUOKOM U NapoBOK
as".

2.NHTepakTuBHasa nabopartopHasa paboTa: "lNeperoHka
neTyymx cmecen".

3.MHTepakTnBHasa nabopatopHas paborta: "AHanu3
anarpaMmm KnneHmst BUHapHbIX cuctem".

BoeinonHsieTcs ogHa paboTa no Beibopy npenogasarensi.

Tema 10. PaBHOBecUS: KpucTannbl - XNMOKOCTb B
OBYXKOMMOHEHTHbIX cucTemax. [lnarpammbl NNaBKOCTH
OGuHapHbIX cucteMm. [ocTpoeHne guarpaMm MiaBKOCTH.
30HHasa NnaBka Kak MeTof NonyyYeHnss CBEPXYUCTbIX
MeTannos. Tepmuyecknit aHanus. Kpmeble oxnaxaeHuns
OGuHapHbIX cucteM. [NocTpoeHne anarpaMm NNaBKOCTU Ha
OCHOBE aHamnm3a KpUBbIX OXITaXKOeHWs.

UTtoro B cemecTpe (Ha kypce ansa 3A0)

32

KOHch'IbTaLI,MI/I M NPpOMEXyTo4HaA atrectauma - HeT

Paspgen 3. Xumunyeckas kMHeTuKa

Tema 11. TepMmogMHaMUYECKUIN U KNHETUYECKUIA KpUTEPUN
peakLMOHHOM cnocobHoCcTU cuctembl. OCHOBHbIE
noHaTusa. CkopocTtb peakumn. Knaccmdumkaums
XUMMYECKMX peakuunn. KnHetnyeckoe ypaBHeHune
anemMeHTapHoOW peakuuun.

3akoH gencreyolmnx macc. ®aktopbl, BAMSOLWNE Ha
CKOPOCTb CITOXXHOW XMMWYECKON peakuun.

JlabopaTtopHasa paboTa "ccnegoBaHne KMHETUKN
peakLmm1 KaTanuTU4eckoro pasroXeHus nepokcmuaa
Bogopoaa".

Tema 12. (naBHas 3agava opmMarbHOW KUHETUKMW.
KnHeTnka 0gHOCTOPOHHMX peakuuin 1-ro nopsigka.
KnHeTrka OAHOCTOPOHHUX peakuuin 2-ro nopsaka.
KnHeTnka 0gHOCTOPOHHMX peakuuin N-oro nopsaaka.
MeTogbl onpeaeneHus nopsgka peakuui. BnusHue
TemnepaTypbl Ha CKOPOCTb XMMNYECKNX peaKLu .
Mpaswuno BaHT-lNodda. YpasHeHne AppeHuyca.
JlabopaTtopHasa pabota: "OnpeneneHne KOHCTaHTbI
CKOPOCTU MHBEPCUM caxapo3bl




Tema 13. KuHeTurka anemeHTapHbIX peakumi. Teopusi

AKTMBHbIX CTONKHOBEHNN. OCHOBHbIE MOMOXEHMS TEOpUN.

KuHeTnyeckoe ypaBHeHMe BMMONEKYSIPHON peakLmu.
dun3nYecKknin CMbICN IHepPrmn akTneaunmn. Ctepudeckun
hakTop.

Teopusa akTUBUPOBAHHOIO KOMMIIEKCa.

OcHoBHble nonoxeHus. KoopguHarta peakuum,
aKTMBUPOBaHHbIN Komnnekc. KnHetnyeckoe ypaBHeEHME.
®Pur3NYEeCKMIn CMbICIT UCTUHHOW 3HEPTUM aKTUBALMW.
[locTonHcTBa 1 HegoOCTaTKN TEOPUN.

JTabopaTopHoe 3aHATne: OnpeaeneHne KOHCTaHThI
CKOPOCTU peakLMm No 3KCnepuMeHTanbHbIM SaHHbIM.

10

Tema 14. LlenHble peakuuun. CTagnm LLEMHON peakumu.
Pa3BeTBNEHHbIE U HE Pa3BETBEHHbIE XMMUYECKUE
peakuun. YpaBHeHne CeMméHoBa 1 ero aHanua. Kak
MOXHO yNpaBnaTb LEeNHON XMMUYECKON peakLumen.
MHAYKUMOHHBIV nepuog. MonyocTpoB BoOCNIaMeHEHNS.
doToxmmMmmyeckune peakummn. 3akoHbl POTOXUMUM
(Fpotryca—[penepa, BaHT— Nodda, doToxnmmyeckomn
3KBUBANEHTHOCTM).

Katanua. BnusiHue katannsaTopoB Ha KMHETUKY U
TEPMOANHAMUKY XMMUYECKMX MPOLLECCOB.
OHepreTUYecknn Npodunb KaTanmTUY4eCcKon peakummn.
OCHOBHbIE XapaKTEPUCTUKN KaTanmM3aToOpOB:
CENeKTMBHOCTb, akTUBHOCTb. KatanusaTtopbl 1
WMHIMOUTOPbI XMMUYECKUX peakLmii. 3aKOHOMEPHOCTU
KMCMNOTHO-OCHOBHOIO Katanuaa. Katanua komnmnekcHbIMu
coeanHeHuaMU. PepMeHTaTUBHbIN KaTanma.
[eTeporeHHbIN KaTanua.

18

Pasgen 4. Onekrpoxmmus

Tema 15. PacTtBopbl anektponutoB. Teopus
anekTponuTuyeckon anccoumarmm. CuneHble u criabble
anekTponuTbl. CTeneHb auccoumaumn. KoHcTaHTa
anccoumaumm cnaboro anekTponuta. 3akoH pa3BeaeHus
OcTtBanbaa.

TepmoguHammyeckas Teopusi pacTBOPOB CUMbHbIX
ANEeKTPONUTOB. AKTUBHOCTb N KOIWMPULNEHT aKTUBHOCTHU
anekTponuta B pacteope. CpeaHne NOHHbIE BEMUYUHBI.
CpeaHnin NOHHbIN K03 PULMEHT akTMBHOCTU. OCHOBHbIE
nonoxexusi Teopun [lebasa — Xokkens 4ns pacTBOPOB
CUMbHbIX 9NEKTPONUTOB.

JlTabopaTopHoe 3aHATHe: PacyeTbl cpegHero MOHHOro
KoadhdumumeHTa no teopun [ebdas - Xiokkens. ['paHmubl
NPUMEHNMOCTHU NpeaenbHOro 3akoHa [ebas.

13




Tema 16. nNekTponpoBOAHOCTbL PaCTBOPOB
anekTponuToB. MexaHn3m anekTponpoBOaHOCTH.
MoaBMXXHOCTL MOHOB. ®aKTOpPbI, BMSAKOLLME HA CKOPOCTb
OBWXEHMS MOHOB B pacTBOpE.

YpenbHasa anekTpuyeckas npoBoAMMOCTb pacTeBopa
anekTponuta (onpeaeneHne, pasmepHocTb). BrisaHue
TemnepaTypbl pacTBOpa U ero KOHUeHTpauum Ha
yOenbHY MNeKTpUYecKyro npoBogmMmocTb. 'padudeckas
3aBUCUMOCTb YAEMNbHON 3NEeKTPONpPOBOAHOCTM OT
KOHUEHTpauun Ansi pacTBOPOB CUITbHbIX U crabbix
3NEeKTPONUTOB N ee aHanus.

MonsapHas anekTpuyeckas NpoBOAMMOCTb pacTBopa
(onpepeneHne 1 pa3mepHoOCTb). BbiBoa ypaBHEHUS,
CBSI3bIBAIOLLIETO YAENbHYK U MONSIPHYHO 3neKTpuyeckue
NpPOBOAMMOCTU. 3aBUCUMOCTb MOJISIPHON 3NIEKTPUYECKON
NPOBOAMMOCTM OT TeMMepaTypsl.

3aBMCMMOCTb MOSISIPHON 3MNEKTPUYECKOM NPOBOANMOCTM
pPacTBOPOB CUJIbHbIX U CNabbix 3NeKTPONUTOB OT MX
KoHLeHTpauuu. Npaduk (nsmbaa oT KopHA 13
KOHUeHTpauwun). MNMpegensHas MOnsipHas anekTpuyeckasi
npoBoAMMOCTb. 3akoH Konbpaylwa o He3aBMCMMOM
OBWKEHNM NOHOB.

BbluncneHne npegenbHON MONSAPHON 3NEKTPUYECKON
NPOBOAMMOCTM MO CMpPaBOYHbIM AaHHbIM. Onpegenenne
CTeneHu gmccoumnaumnm n KOHCTaHTbl guccouuanum
cnaboro anekTponuTa no pesynbtataMm U3MepeHus
yOEenbHOW 3NEKTPUYECKO NPOBOAMMOCTM pacTBopa.

KoHayktomeTpus. KoHOyKTOMETpu4eckoe TUTpoBaHME.
Bug, KpyBbIX KOHOYKTOMETPUYECKOTO TUTPOBAHUST CUSTBHON
KMCINOTbl CUMNbHbIM OCHOBaHWEM; Crabon KUCNOThI
CUITbHbIM OCHOBaHMEM; CMECU CUNbHOW 1 cnaboi kucnot
CUNbHBIM OCHOBaHMEM.

JlabopatopHaga paborta: 1."KoHgykTomeTpuyeckoe
TUTpOBaHMe.

2."OnpefeneHune KOHCTaHTbI Auccoumaumm cnaboro
anekTponurta".

BbinonHseTcs ogHa nabopatopHas paboTa no Bbibopy
npenogasartens
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Tema 17. SnekTpoxummyeckmne cuctembl. OcobOeHHOCTH
MeXdasHbIX rPaHuUL, B 3NIEKTPOXUMUYECKMX CUCTEMAX.
Bo3HMKHOBEHME ABONHOMO 3NEKTPUYECKOrO CNOS U cKadka
noTeHunana Ha rpaHuuax pasgena ¢as. [[anbsBaHM4Yeckuin
anemeHT. [anbBaHMYeckuin anemMmeHT. [NpaBunbHO
pa3oMKHYTasi 3NIEKTPOXMMUNYECKas Lienb Ha NpuMepe
anemeHTa Akobwu - aHuans.

OnNEeKTPOABMXKYLLME CUSlbl FanbBaHUYECKNX 3NIEMEHTOB.
Ondy3noHHbIN NOTEeHUMan u MeToAbl ero yCTpaHeHus.
OneKTpoAHbIE XMMUYECKNE MPOLLECChI 1 CyMMapHas
TokooOpasyLlasn peakuus (Ha npumepe anemeHta Axkobu
-Oannans). Pacuet BC obpaTtMmoro ranbBaHUYECKOro
anemMeHTa no ypaBHeHunto HepHcTa.

TepmoguHammka 06paTUMbIX rarnbBaHUYECKNX
anemMeHToB. MakcuManbHas anekTpuyeckas padorta.
BbiBOg ypaBHeHMs HepHCTa U3 ypaBHEHUS N30TEPMbI
peakuuun BaHT-lodda. dnektpoabl HeobpaTumble n
obpaTtumele.

Tunbl 06paTUMbIX 3NEKTPoaoB (anekTpoabl 1-ro poaa,
3NEKTPOoAbl 2-r0 poAa, ra3oBble 3MEKTPoabl,
OKUCNUTENbHO-BOCCTAHOBUTENbHbIE 3NEKTPOAbI, MIOHHO-
0OMeHHbIe. QNeKTpoaHble NOTEHUMarbl N0 BO4OPOLHON
wkane. CtaHgapTHbIN BOOOPOAHbLIN 3NIEKTPOA.
BblpaxkeHue gnst aneKkTpogHOro noteHumana obpaTtumMblix
anekTpoaos 1-ro poaa, 2-ro poaa, OKUCIUTENbHO-
BOCCTaHOBMUTENbHbIX U ra3oBbix. Pacyet B0C obpatmumoro
3NeMeHTa Kak pa3HOCTU ero 3MeKTPOAHbIX MOTEHLMNASIOB.
Tunbl ranbBaHMYECKNX ANEMEHTOB (XUMUYECKME,
KOHLEHTpaUUNoHHbIE, mnsnyeckune). Xummnyeckue
ranbBaHNUYECKMNE 3MNEMEHTHI.

MoTeHunomeTpus. KomneHcauMoHHbIN MeTO U3MepeHNs
O[C ranbBaHUYECKUX 3NIEMEHTOB. ANEKTpoabl
cpaBHeHWs. KOHCTPYKLMS KaroMerbHOro U
xnopcepebpsaHHOro anekTpoaoB. ArnemeHT BecToHa.

pH -meTpua. CTeknsaHHbIN anekTpon. VIoH-cenekTuBHbIE
ANeKTpoabl.

lMoTeHuMomMeTpuyeckoe TUTPOBaHME.

JlabopaTtopHas pabota: "Onpegenerne J3[C
ranbBaHUYECKMUX 3NTIEMEHTOB.

JlabopaTtopHasa paborta: "lMloTeHumnomeTpuyeckoe
TUTpOBaHMe"

JlabopatopHasa pabota "OnpeneneHune pH 6ydepHbIx
BOOHbIX pacTBOpOB".

BeinonHseTca ase nabopatopHble paboThbl

Tema 18. Xumuyeckne MCTOYHWMKM TOKa.

BaTtapeun. Akkymynatopbl. TONMMBHbIE 3N1EMEHTHI.
HeobpaTtumble 3N1EKTPOXNUMNYECKNE CUCTEMBI.
OneKTpoxXxnMmnyeckas Kopposusi. ANeKTpoxXxMMmmnyeckue
MeTOAbl 3aLUTLl OT KOPPO3UN.

KoHTponbHas paboTta no pasgeny "Onekrpoxmmus”.
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WNtoro B cemecTpe (Ha kypce ansa 3A0) 4 8 157

KOHch'IbTaLI,I/II/I M NPpOMeEXyTOo4YHada atrectauma (3K38M€H,

KypcoBas paborta) 45 6.5

Bcero koHTakTHas paborta n CP no aucumnnuHe 20,5 195,5

4 KYPCOBOE NPOEKTUPOBAHUE

4.1 Llenun v 3agayum KypcoBow paboTbl (npoekTta): CchopMmpoBaTb KOMNETEHLUM 0By4atoLLEerocst B obnactu
PUINKO-XUMUYECKMX 3HAHMIA O XMMUYECKNX NPOLLECCaX, XMMUYECKMX U 0a30BbIX MpeBpaLLeHnsix, HeobxoaumbIx ans
OpraHun3aummn, KOHTPOSS U MHXXEHEPHOW 3aLUUThbl OKpYXKatoLwen cpeabl; chopMmMpoBaTh YMEHNSI CAMOCTOATENBHOMO peLLEHNs]
NoCTaBEHHOM 3a4ayu, a Takke yMEHUS U HAaBbIKOB OPOPMIIEHMS CBOEMO peLleHns B MateMaTuyeckon oopme, B BUaE
rpacdhyeckon 3aBUCUMOCTM W NMOSICHUTENBHOW 3anuCKu.

4.2 TemaTuka KypcoBom paboTtbl (npoekTa): 1. Aocopbuus n pasgenerHve gecopbara MeTogoM pekTndukaumnm
2. Abcopbumsa 1 pasgeneHue pactBopa MeTogoM pektudmkaumm



3. ABcopbums 1 pasgeneHune, KOHLEHTPUMPOBaHWe pacTBopa MeTogoM 06paTHOro ocmoca
4. PasgeneHune pacTBOPOB 3MEKTPONUTOB (BbIMOPaXKUBaHE pacTBOPUTENS, BbiNapuBaHue, KpUctTannusawuus

4.3 TpeboBaHMA K BbINONTHEHUIO U NPEACTAaBIIEHMIO Pe3yNbTaTOB KypCOBOM paboThl (NpoekTa):
PaboTa BbINONHSAETCA MHAMBMAYANbHO C MCMOSIb30BAHMEM PacYeTHOro MeToda C 0bs3aTeNbHbIM TEOPETUYECKUM

obocHoBaHMEM.

PesynbTathl NpeactaBnaAlTCA B BWAE MOSICHUTENBHOM 3anucku, obbemom 25-30 NMCTOB NevyaTHOro TeKcTa,
cogepxallero cregytoLlie ob6s3aTernbHbIe 3NIEMEHTbI:

BBeneHne

*PacueThbl npoueccos

*TeopeTnyeckoe 060CHOBaHME NPOLECCOB
*['pachmnyeckmne 3aBUCMMOCTU
*AnnapaTypHoe ohopMIIEHME NpoLecca (CXema, pUCYHKM C ONMCaAHNEM)

*3akrnoyeHne

5 BANNbHO-PENTUHIOBAA CUCTEMA OLLEHUBAHUSA
Wcnonb3oBaHue 6anmbHO-peNTUHIOBOM CUCTEMbI HE MPEAYCMOTPEHO.

6. ONMUCAHME NOKA3ATENEW, KPUTEPUEB, CUCTEMbI U CPEQCTB OLIEHUBAHUS PE3YNIbTATOB

OBYYEHMUA

6.1 MNokasaTenn oueHNnBaHusA

Kopa komneTteHumu

lMokasaTenu oueHnBaHUA pe3ynbTaToB O6y‘-IeHVIF|

OTl1K-1

M3naraeT 3aKOHbl U1 OCHOBHbIE YpaBHEHUA XUMUYeckomn TepMoaMHaMUKKN, MeTodbl
TepMoanHaMmn4eCcKkoro onmcaHna XMuMmn4eckmnx n (ba3OBbIX paBHOBeCI/IIZ B
MHOTOKOMMOHEHTHbIX CUCTemMax, TepMOOANHAMUKY PaCTBOPOB 3J1IEKTPOJIUTOB U
ANEKTPOXUMUNYECKUX CUCTEM, NPUHLNNDbI N YPpaBHEHUA d)opmaanoﬁ KUHETUKN N KNHETUKN
CNOXHbIX LEeNHbIX, reTepOoreHHbIX n CbOTOXVIMW—IeCKVIX peaKLWIVI, OCHOBHbIE TEOpUA
rTOMOreHHOro, reteporeHHoro 1 QDepMeHTaTVIBHOFO Katanumaa.

V|Cﬂ0]'|b3yeT NPpUHUUNbI N YypaBHEHUA (bopmaanoﬁ KUHETUKN N KNHETUKN CIOXHbIX LenHbIX,
reTeporeHHbIX 1 CbOTOXI/IMI/I‘-IeCKVIX peaKLI,VIVI Ana onncaHua (bVI3VIHeCKOl7I KapTUHbI MMpa,
NPOCTPAHCTBEHHO-BPEMEHHbIX 3aKOHOMepHOCTeIZ n (bM3MKO- XUMUYECKMX NPpOoLIeCCOoB. MoxeT
obocHoBaTb Bbl60p MeTo[a BblHUCIIEHNA KUHETUYECKMX NapaMeTpoB NpoueccoB, BbIMOJTHUTb
3afaHHbIN SKCNEepMMEHT U paCcCYUTaTb XapakTepUCTUKMN CUCTEMbI NO IKCNEepuMeHTalibHbIM
AaHHbIM, B TOM 4Yucrne ¢ npyuMeHeHnem VIHCbOpMaU,VIOHHbIX TEXHONOornn.

AHaJ'IVI3VIpyeT N paccyuTbiBaeT TepMoanHaMn4eCckne napameTpbl d)VI3VIKO-XVIMW—IeCKVIX
npoteccoB, MeToanKy N TeXHUKy na6opaTopHoro KCnepnmMeHTa 1 paccynTbiBa€T OCHOBHbIE

napameTpbl CUCTEMDbI.

6.2 Cucrema 1 KpUTepmmn oLeHUBaHUA

LLikana oueHuBaHna

Kputepum oueHnBaHna chopMMpPOBaAHHOCTU KOMNETEHLIMI

YcTHoe cobecenoBaHme

MncbmeHHas paboTa

5 (oTnun4HO)

OOyuatoLmiica B NonHom mepe Bnageet
TEopPeTUYECKUMIN OCHOBaMM AUCUUMIUHBI U
Hay4YHOW TEPMUHOMOIMEN, FPaMOTHO
nanaraeTt maTtepwuan u cnocobeH
WNNIOCTPUPOBaTb OTBET NpUMepamu,
dakTamy, 4aHHbIMU HayYHbIX
nccrnenoBaHuii, NPUMEHATbL TeopeTUYeckue
3HaHWUS ANs pelleHns NpakTUYeckux 3agay.
YunTbiBatoTcs 6annbl HaKoMNMEeHHbIE B
TeYeHMn ceMecTpa.

Obyvatowmiica BnageeTt NpodeccuoHanbsHom
TEPMUHOSMOMMEN, NOKa3bliBaeT BbICOKUIN YPOBEHb
NPUMEHEHNSA 3HAHUIN, YMEHWUIA N HABbLIKOB B
cBoeln pabote, naet ob6ocHoBaHMe
npeanaraemMbiX peLleHnin; Ucnonb3yeT
OCHOBHYIO U 3HAKOM C AOMNONHUTENBHOM
pekoMeHAOoBaHHOW NUTepaTypon, paboTa
BbINONHEHa 6e3yKOPU3HEHHO B OTHOLLEHUM
ob6bema, odhopMneHUs 1 NpeacTaBneHns!, caaHa
B YCTaHOBMEHHbIN CPoK. Ha 3awuTte
npeacTaBneH goknag, KoTopbii B NOSIHOM
006beme oTpaxaeT BbINOSIHEHHbIE 3a4aHus, Ha
BCE BOMPOCHI AaHbl MCYEPNbIBAKOLLME OTBETHI

4 (xopoLwuo)

O6yyatoLimitics BnageeT TeopeTUiecKUMm
OCHOBaMM AMCLMMMUHBI U HAYYHON
TEPMUHOMOrMeN, rpamoTHO Usnaraet
martepuan 1 cnocobeH UnnicTpupoBaThb
OTBET npumepamu, pakTaMmm, AaHHbIMU
Hay4HbIX UCCedoBaHWN, NPUMEHNATL
TEeopeTnYeckne 3HaHuA Ans peLleHus
npakTUYecKknx 3afdad, Ho gonyckaet
OTAernbHble HEeCYLLIECTBEHHbIE OLLNOKMN.

Obyuvatowmiica BrnageeT NpodeccroHanbHOn
TEPMUHOIOIMEN, NoKasbiBaeT Tpebyembliii
YPOBEHb MPUMEHEHUS 3HAHWUIA, YMEHUI U
HaBbLIKOB B CBOEN paboTe Npu HEKOTOPLIX
NOrpeLLlHOCTAX NPopaboTKN 3agaHu KypCoBOM
paboTbl. PaboTa BbiNoONHEHa B NONTHOM 06beMe,
HO MMetoTCs oWNbKM B 0OpMIeEHUN n
npeacTtasneHuun. Paborta caaHa B
yCTaHOBMEHHbIN CPOK. Ha 3awuTte




npeacrtaeneH goknag, KOTOprIZ He B NOJIHOM

YuntbiBaloTcs 6annbl HAKONEHHbIE B obbeme OTpaXxaeT BblINOJIHEHHbIE 3aJaHnA, Ha
Te4YeHun cemecTpa. BOMPOCHI AaHbl OTBETDI pa3H0|71 cTenexHun
NOJTHOTbI

Obyuvatowmiica BrnageeT YacTUYHO
TEopeTUYECKMMN OCHOBaMM ANCLUMINHBI U OO6yyatoWminca 4EMOHCTPUPYET 3HaHUS, YMEHUS

Hay4HOW TepMUHOMoruen, dparmeHTapHo N HaBblKM B MMHUMarbHO AONYCTUMOM obbeme.
cnocobeH UnncTpupoBaTh OTBET MmeeT mecTo Hanuume ownbok; nMerTcs

3 (ynoBneTBOpPUTENBLHO)
npumepamu, AonyckaeT HECKOMbKO MOrpeLIHOCTN B 0hopMIeHnm paboTs.
CyLLEeCTBEHHbIX OLWNBOK B OTBETE. KypcoBas paboTa caaHa C CyLeCTBEHHbIM
YuuTtbiBatoTca 6annbl HakoMneHHbIe B 3ano3faHvem

Te4YeHUn cemecTpa.

2 (HeyLI,OBJ'IeTBOpI/ITeJ'IbHO) UNNICTpUpoBaThb OTBET NpumMepamu,

Ob6yuyatowwmiica obHapyxunBaeT Npobenbl B
3HaHMAX OCHOBHOro y4yebHoro matepuana,
3aJaHus BbIMOMHEHbI B HEAOMNYCTUMOM 0b6beme
¢ rpy6biMu owmnbkamm, ocbopmneHne paboTbl He
cooTBeTcTBYeT TpeboBaHuAM. Kypcosas paboTa
CAaHa C CyLLeCTBEHHbIM 3ano3faHneM.
CopepxaHue paboTbl MONHOCTbLIO He
COOTBETCTBYET 3a4aHuIo.

MpencTtaenexne vyxon paboTsl, nnarnat, nnbéo
0TKa3 oT npeacTaBneHns paboTbl.

O6yuvatowmica He Bnageet
TEOPEeTUYECKMMM OCHOBaAMU ANCLUMIVHBI 1
Hay4HOW TEPMUHOIOIMEN, 0EMOHCTPUPYET
OTPbIBOYHbIE 3HAHUSA, HE CNocoGeH

[onyckaeT MHOXECTBEHHbIE CYLLEeCTBEHHbIE
ownbkn B oTBETE.

He yuntbiBatoTCcst 6@annbl HAKOMNMEHHbIE B
TeYeHUn ceMecTpa.

6.3 TunoBble KOHTPOJIbHbIE 3aAaHUA U/WNU UHble MaTepuarnbl, UCMOJIb3yeMblie ANsl OLeHKU pe3ynbTaToB
oby4yeHuns
6.3.1 TunoBble KOHTPOJIbHbIE BOMPOCHI

Ne n/n

dopMynMPOBKM BOMNPOCOB

Kypc 3

OCHOBHbIE NONOXEHNST U MOHATUSA XMMNYECKON TEPMOANHAMMKN: cUCTeMa, NapaMeTpbl U PYHKLUN COCTOSHMSA
cucteMbl (onpegenennst, pasMmepHoOCTN). QKCTEHCUBHbBIE U UHTEHCUBHbIE BENNYMHbLI. BHYTPEHHAS aHeprusa m
3HTanbNNs CUCTEMbl. IHTponus cucteMbl. CBoGoaHas aHeprus MMb66ca u NenbMronbLa CUCTEMBI.

®yHkumuM npouecca. TennoTa u pa6oTa kak opMbl Nepeaayn aHeprum. MaTemaTuyeckoe BbipaxkeHve paboTbl
pacLuMpeHus cuctemsl. [pyrve Buabl pabot. MonesHas paboTa. MakcumanbHasa paGoTa paBHOBECHbIX
NpoLEeCcCcoB.

MepBhblii 3aKOH TEPMOAMHAMUKK. MaTemMaTuyeckoe BelpaxeHue 1-ro 3akoHa TEpMOAMHAMUKN OISl 3aKPbITbIX
cUCTeM [AJ1si aNieMEHTapPHbIX NMPOLECCOB (anddepeHumanbHas hopMa) 1 MakponpoLeccoB (MHTerpasbHas

dopma).

I'IpmmeHeHme nepBoro 3akoHa TepMoaAnHaMUKN K XMMNYeCKUM npoLeccam. TepMOXI/IMMﬂ. 3akoH Necca u ero
TepMmoanHamMmmnyeckoe obocHoBaHue. CBA3b N30XOPHOIo n M306apHOFO TennoBbIX 3CbeeKTOB XUMUYECKOMN
peakunn.

CtanpapTHoe cocTosiHne BewlecTBa. CTaHAapTHbIN TennoBon 3pdekT xummndeckon peakumn. CtaHaapTHbIe
TEennoTbl 06pa3oBaHNs U CropaHNs XMMUYECKMX coeauHeHnin. Cnepcteus 3akoHa l'ecca.

TennoeMKocCTb BellecTBa. V|3OXOpHaF| n M306apHaﬂ TennoemkocTn. CBa3b mMexay HUMKU ana naeanbHoro rasa.
3aBUCMMOCTb MOJSIbHOM M306apHOVI TEeNnNOEeMKOCTU BelleCTBa OT TeMneparTypbl.

3aBUCMMOCTb CTaHAApPTHOW aHTanbnuu peakuun (Ar H°) ot TemnepaTypbl. BeiBog 1 aHanms ypaBHeHuWs
Kupxrodpa. AuddepeHumnansHas dopma ypasHeHuss Kupxroda.
Xapaktep kpuBbIx Ar H° = f(T) B 3aBUCUMOCTY OT 3HaKa Benu4umHbl Ar Cp°.

dopMynMPOBKM BTOPOro 3aKoHa TepMoanHaMukn. TepMogmHamMmyeckn obpaTtMble U HeobGpaTuMeble,
CaMOMpPOU3BOSIbHbIE Y HECAMOMPOU3BOSIbHbIE MpoLecchl. MaTemaTnyeckoe BblpaXeHne BTOPOro 3akoHa
TepMoaMHaMUKN ANs 3aKpbIThIX cucTeM. HepaBeHcTBo Knayaunyca. HeoGpaTumble npoLecchl M coBpeMeHHas
(hOpMynUpOBKa 2-T0 3aKOHa TEPMOLAUHAMUKM.

OO6beauHeHHble BbipaXeHns 1 1 2 -ro 3aKOHOB TEPMOANHAMUKM A8 3aKpbITbiX cuctem. MatemaTtuyeckme
obocHoBaHMe.

10

Kputepumn HanpaBneHHOCTH npoueccoB. [NpruHUUN 3KCTPEMYMOB. QHTPONUS Kak KpUTepuii HanpasneHus
npotiecca B M3onnpoBaHHon cnucteme. CeoboaHasn aHeprus kak  Kputepum HanpaBneHust NpoLeccos B
cuctemax npu NocTosiHHbIX P, T; V. T.

11

M3meHeHne SHTPOMUU CUCTEMbI NPU NPOTEKAHUN Pa3fmIMYHbIX NPOLLEeCCOoB: Npn N3oTepmMmn4eCckom cMmeLleHnmn
mnaeanbHbIX ra3oB, Npu HarpesaHu, Npn NAIMeHeHUn obbema, npn NaAMeHeHUn gaBreHn4.

12

[ll Hayano TepmogmHamuku. MNocTynat MNnaHka. BeluncneHne abconoTHOM IHTPOMUK BELLIECTBA.

13

XapakTtepuctuyeckune hyHKLUM 1 nX CBONCTBA. YpaBHeHus mbbca-lenbmronbua. VIx cogepxaHune, aHanus n
npakTnyeckas 3Ha4nmocCTb.

14

TepMOLI,I/IHaMVIKa MHOTOKOMMOHEHTHbIX CUCTEM. I'Iapumaanble BENUYMHbBI. XUMUYECKNI NOoTEHLMan.




3aBMCMMOCTb XMMMUYECKOro NoTeHumana KOMMoOHeHTa CUCTEMbI OT COCTaBa B naearnbHbIX U peanbHbIX

15
cuctemax.

TepmoguHamunyeckun metoq B xummnn. OCHOBHbIE MOHATUSA. XMMUdeckas nepemMeHHas. TepmognHammyeckne

16 XapaKTepuUCTMKM xmummdeckon peakuum (Ar U, Ar H, Ar S, ArG, Ar F ). CTaHaapTHble TepMmoanHammnyeckme
xapaktepuctuku peakuum (Ar U0, Ar HO, Ar SO, ArGO, Ar FO). .

17 OunHamuyecknii xapaktep Xxmumu4yeckoro pasHoBecusi. ObLLee yCcrnoBme XMMNYECKOro paBHOBECUS CUCTEMbI,
3aKOH AeNCTBYIOLMNX Macc.

XnmMmnyeckoe CpoAcTBO CUCTEMbI MO OTHOLUEHMIO K AaHHOW peakumm, Kak yHKLUUS COCTOSIHUSA CUCTEMBI,

18 XapakTepusytoLasn OTKITOHEHNE CUCTEMbI OT XMMUYECKOro paBHOBECUA. XMMYeECKasi NepeMeHHas.
XrMu4eckoe cpoacTBO Kak KpUTepuiA HanpaBeHUs XMMUYeCKoro npowecca B cucteme

19 KoHcTaHTa paBHOBecHs ra3oBbix peakuuii. KoHcTaHTa paBHoBecust peakuuii B pactsopax. CBssb
TEPMOAMHAMMNYECKON KOHCTaHTbI PAaBHOBECUS peakLuun U CTaHAapTHOro M306apHOro noTeHumana peakuum

20 PasHble hopmbl BblpakeHUs 3akoHa AeNCTBYOLWMX Macc. 3aBUCUMOCTb COCTaBa PaBHOBECHOW CMecu OT
[aBneHus.

21 BenuunHa ceoboHom aHepruun peakuumn (ArG) kak KpuTepuii HanpaBneHUs XMMUYEeCKoro npouecca.
MaTtemaTtunyeckoe obocHoBaHue.

22 YpaBHeHMe N30TepMbl XMMUYECKOW peakumun. BeiBog 1 aHanus.

23
XnMnyeckoe paBHOBECKE B FeTEPOreHHbIX CUCTEMAX.

24 BnvsiHne Temnepatypbl Ha XMMU4eckoe paBHoBecue. BbiBog ypaBHEHUSA n306apbl XMMNYECKOWN peakumnm

25 YpaBHeHune n3obapbl XMMYeckon peakummn B audpcepeHumansHon opme 1 ero aHanma.

MHTerpupoBaHue ypaBHeHMs n300apbl B HELLMPOKOM MHTEpBarne temnepartyp. ['paduyeckas nHtepnpetauus.
eTeporeHHble cuctembl. OCHOBHbIE MOHATUA: (ha3a, MOBEPXHOCTb pa3gena das, He3aBUCUMbIe KOMMOHEHTbI

26 cucTeMbl, cteneHb cBoboabl CUCTEMBI. YCNOBUSA TEPMOLMHAMNYECKOro PaBHOBECUS B reTEPOreHHbIX CUcCTemax.
MpaBuno ¢as M'mbbca.

27 da3zoBble paBHOBECKS B OOQHOKOMMOHEHTHOM cucTeme. BbiBog 1 aHanua ypaBHeHus Knaysuyca -KnannepoHa.
MpumMeHeHne ypaBHeHnst Knaysnyca- KnanepoHa anst NpoLeccoB UCNapeHusl, NnaBneHnsi, BO3rOHKM.

28 AHanua da3oBblx agnarpaMm Boabl, cepbl, CO2. MpumeHeHue npasuna das M'mbébca. Kputnyeckas
Temnepartypa. CBepxkpuTuieckme novabi.

O6Lwasn xapaktepucTuka pactsopoB. ConbBaTauus, romo- 1 rerepoaccoumaums B pactsopax. Buabl

29 pacTtBopoB. Cnocobbl BbipaXkeHns cocTaBa pacTBOPOB (MONSANbHOCTb, MONSIPHOCTb, MOSIbHAsA A0Ns
KOMMOHEHTa, MaccoBas A0St KOMMNOHEHTa).

PaBHOBecHe «KnAKOCTb - Nap» B ABYXKOMMOHEHTHbIX cucTemax. 3akoH Payns. 3aBucMMocTb napumanbHoro

30 JaBrneHus KOMMOHEeHTa OT cocTaBa pacTeopa. [NonoxuTensHble N OTpUuaTernbHble OTKITOHEHWSI OT 3aKoHa
Payns. 3akoH MeHpu. 'padmyeckas nHTepnpeTaums

31 PasbaBneHHble pacTBOPbI HEMNETYYMX BELLECTB B NeTy4eM pacTBopuTene. TemnepaTtypa KUNeHUs un
KpucTannusaumm pacTBopoB HeneTy4mx BewecTs. Bropon 3akoH Payns.

32 Obynuockonus. BeipaxeHue ons pacyeTta 30YnmMoCcKONUYeCcKon KOHCTaHTbl. PaaMepHOCTb 36ynMocKkonmnyecKom
KOHCTaHTbI.

33 Kprockonusa. BblpaxeHue onsa pacyeTa KpMOCKOMMYECKUA KOHCTaHThl. Pa3MepHOCTb KPMOCKONNYECKON
KOHCTaHTbI.

34 Ocmoc, ocMoTHyeckoe aasneHue, obpaTtHbIi ocMoc. 3akoH BaHT-Todbda. OcmomeTpus. MNpumeHeHne
OCMOTUYECKMX METOAOB B 9KOMNOrnn
BvHapHble pacTBOpbl NETYYMX KOMMNOHEHTOB C HEOrPaHNYEHHOW B3aMMHOW PacTBOPUMOCTbIO. 3aKOHbI

35 KoHoBarnoBa. A3eoTpornHble cmecu. Bugpel ha3oBbix guarpamm «TemnepaTtypa KMneHusa-coctaBy (guarpamm
KMMeHns neTyymx cmecen). AHanua gnarpaMm KuneHus netyyunx cmecen. lNpaeumno pelyara.

BuHapHble pacTBOpbl NETYYNX KOMMOHEHTOB C OrpaHNYeHHON B3aMMHOW PacTBOPMMOCTbIO.

36 eTepoaseoTponHble cmecu. Buabl hasoBbix Anarpamm «Temnepartypa KUNneHus-cocTaBy (guarpamm KuneHust
neTydmx cmecen). AHanms guarpamm KUneHus neTyvymx cCMecen ¢ orpaHMyYeHHON B3auMHON pacTBOPUMMOCTbIO.
PaspneneHve netyunx cmecein. ®usmko-xmMmnyeckme OCHOBbI NeperoHkn. PacyeT uncna TeopeTnyeckmx Tapernok

37 no anarpaMmmam «Temnepartypa KuneHusi - coctaB». KOHCTpyKUun nabopaTopHbIX NEPEroHHbIX annapaTos.
PekTnnkaumoHHbI€ KOMOHHbI.

PaBHOBecust «kpucTansbl — XMAKOCTb» B BMHApHbLIX cuctemax. [uarpammbl nnaBkocTn. CUCTEMbI C NPOCTOW

38 9BTEKTUKOW. CnCTEMBbI C 0OPA30BAHNEM XMMUYECKUX COEAMHEHMI. S30HHAs NnaBKka — Kak MeToa NosnyyYeHus
CBEPXYNCTbIX MeTansos.

39 Teepable pacTBopbl. [luarpaMMbl NIaBKOCTU CUCTEM, KOMIMOHEHTbI KOTOPbIX 06pa3yoT TBepAble PacTBOPbI

40 Tepmuyeckun aHanus. Kpmsble oxnaxageHus buHapHbix cucteM. [locTpoeHne guarpamm nnaBkoOCTU Ha OCHOBE
aHanuaa KpuBbIX OXNaxaeHusl.

PacTtBopbl anekTponuToB. Teopus anekTponuTnyeckon anccoumauun. CunbHble 1 cnabble aNeKTponuThbl.

41 CTteneHb anccouunaumn. 3aBMCMMOCTb CTENEHW auccounaumm cnaboro anekTponuTa oT KOHUEHTpauum
pactBopa. KoHcTaHTa guccoumauum cnaboro anektponuTa. 3akoH pasbaeneHus Octeanbaa.

42 TepmoguHammnyeckas Teopus pacTBOPOB CUMbHbIX 3NeKTPonuToB. KoadhdurumeHT akTMBHOCTM B pacTBopax

CUINbHbIX 3neKkTponuToB. CpeaHnii MOHHbIM KO3MULMEHT aKTUBHOCTMU.




43

Teopusa Oebas-Xiokkensa. Mogenb pactBopa 1 OCHOBHble nonoxeHus. oHHasa cuna pacteBopa. Pacuet
CpeaHNX NOHHbIX KO3 MULMEHTOB aKTUBHOCTM 3MIEKTPOSIMTOB B PACTBOPE Ha OCHOBE TpeXx NpUBnmKeHun
Teopun [ebas-Xtokkens.

44

SﬂeKTpOI'IDOBO,D,HOCTb PacTBOPOB 3J1EKTPOJIUTOB. MexaHnam ANEeKTPOonpoBOAHOCTU. CKOpOCTb ABVXEeHNA
WOHOB. MOABMKHOCTb MOHOB. d)aKTOpr, BInAKOLWKME Ha CKOPOCTb ABMWXEHUA MOHOB B pacTBope.

45

YpaenbHas ANeKTpunyeckad npoBOANMMOCTb pacTBoOpa 3N1EKTPOIInTa (onpe,ueneHVle, paSMepHOCTb). BnvsHne
TeMnepaTtypbl pacTBopa U ero KOHUeHTpauun Ha yaenbHY0 3N1eKTpU4eCcKyo NnpoBoANMOCTb. Fpad)quCKaﬂ
3aBNCUMOCTb yp,eanoﬁ ANEeKTPOonpoBOAHOCTU OT KOHUEHTpauun ana pactBoOpoB CUJIbHbIX U cnabbix
SNEKTPOJSINTOB N ee aHaluas.

46

MonsipHas anekTpuyeckasi NPOBOAMMOCTb pacTBopa (onpeaeneHve 1 paaMmepHocTs). BbiBog ypaBHeHMs,
CBA3bIBAIOLLErO YAEMbHYIO U MOMSIPHYHO 3M1IEKTPUYECKUE NPOBOAUMOCTU. 3aBUCMMOCTb MOSISIPHOM
3MEeKTPUYECKON NPOBOAMMOCTM OT TEMNEPATYPbI.

47

3aBUCMMOCTb MOJISIPHOW 3NEKTPUYECKO NMPOBOAVMOCTU PACTBOPOB CUMbHBIX U CNabbixX aMEeKTPONMTOB OT KX
KOHUeHTpauun. Mpaduk (NsMBaa oT KOpHSA 13 KoHUeHTpauun). MpeaenbHas MonspHas anekTpuyeckas
npoBoanMOCTb. 3akoH Kornbpaylia o He3aBUCHMOM ABUXKEHWUN MOHOB.

48

Bbluncnexve npe/J,eanoﬁl MOHﬂpHOVI SﬂeKTpMLIeCKOVI npoBOAMMOCTHM NO CNPaBOYHbIM OAaHHbIM. OnpeueneHme
CTENneHn guccoumaunm n KOHCTaHThbl guccoumanmmn cnaboro ANEKTPOoSIMTa No pedyribTataM naMmepeHuna
y,qean0|7| SJ'IeKTpVI‘-IeCKOVI npoBOoAMMOCTU pacTBopa.

49

KOH,D,YKTOMeTpI/IFl. KOH,D,YKTOMeTpI/I‘-IeCKOG TUTPOBaHMe. Bua KPpUBbIX KOHOYKTOMETPUYEeCKOro TMTpoBaHNA
CUINBbHOW KUCMNOTbI CUITbHBIM OCHOBAHMEM; Cnaboi KUCOTbl CUMNbHbIM OCHOBaHMEM; CMECU CUINBbHON 1 crabown
KMCNOT CUIbHbIM OCHOBaHMeM.

50

OneKTpOXMMM4eckmne cmctembl. BO3HMKHOBEHME OBOMHOIO 3NIEKTPUYECKOrO CIOSi U CKavka NoTeHumnana Ha
rpaHuuax pasgena gas. MlanbBaHNYEeCKUIA SNIEMEHT.

51

[MpaBuNbHO pPa3oMKHyTasi ANEeKTPOXUMMYECKas Lienb Ha NpuMepe anemeHTa Akobu - JaHnans.
OnekTpoasuxyLas cuna (34C) ranbBaHMYECKOro arieMeHTa Kak CyMmma CKa4koB NOoTeHLManoB Ha rpaHmuax
pasgena das.

52

Onddy3nMoHHbBIM NoOTeHUMan u MeToapbl ero yCTtpaHeHus.

53

OneKTPOAHbIE XMMUYECKME NPOLECCHI M CYMMapHasi TokoobpasytoLlasi peakums (Ha npumepe anemeHTa Akobu
-OaHunans). Pacuet 30C ob6paTtumoro raribBaHU4ECKOro anemMeHTa no ypaBHeHM0 HepHcTa.

54

TepmoguHammnka obpaTMoro ranbBaHMYeCKOro arnemMeHTa. MakcMmanbHas anekTpudeckasn pabora. BoiBopg,
ypaBHeHus HepHcTa 13 ypaBHeHus nsotepmbl peakuun BanTt-INodda.

55

OnekTpoabl HeobpaTMble U oGpaTuMble. TNkl 0GPaTUMBIX 3NEKTPOLOB (3MEKTpoabl 1-ro poaa, , anekTpoab! 2
-ro pofa, rasoBble ANEKTPOAbI, OKUCIIUTENBHO-BOCCTAHOBUTESbHbIE 3M1EKTPO/bI, MIOHHO-OOMEHHbIE.

56

OneKkTpoAHble NoTeHUMarnbl No BoAOPOoAHON wwKane. CtaHaapTHbIV BOAOPOAHbLI anekTpoa. BreipaxeHune ans
AMEeKTPOAHOro noTeHuuana obpaTtMMbIX 3NeKTPoaoB 1-ro poaa, 2-ro poaa, OKUCINUTENbHO-BOCCTAHOBUTENMbHbIX
1 ra3oBbIx. Pacuet 3[]C 06paTMOro anemeHTa Kak pasHOCTU €ro aneKTpoaHbIX NOTEHLIManoB.

57

Tunbl ranbBaHNYECKUX 3IEMEHTOB (Xl/IMl/I‘-IeCKl/IeY KOHUEHTPaunOHHbIE, dmsmqecme). XvmMmnyeckue
raribBaHN4YeCKne 3J1eMeHTbI. anIBeCTVI npumMepbl 3N1€MEHTOB, COCTaBJIEHHbIX U3 OKUCITUTESTbHO-
BOCCTaHOBUTENbHOIO 3N1€KTpoAa 1 anekTpona 2-ro poaa. 3anucatb ranbBaHUYeCKni ANEeMEHT Mo npasunamv
NIOTAK.

58

KOHLEeHTpaLUMOHHBIN ranbBaHUYECKUn 3neMeHT. MNpuBeCTU NpUMEpPbLI 3NeMeHTa, COCTaBIIEHHOMO U3 3NEKTPOAOB
2-ro poga. 3anucaTb ranbBaHMYECKU anemeHT no npasunam MIOMAK.
dursnyeckme ranbBaHNYECKNE 3NEMEHTHI.

59

MoTeHumomeTpus. MNMoTeHuMoMeTpUs B 061acTh OXpaHbl OKpYKatoLLen cpefbl U pecypcocbepexeHus.
KomneHcaumoHHbIn MeToa namepeHunsa 30C ranbBaHNYECKUX 3NEMEHTOB. DNEKTPOAbl CPABHEHMS.
KoHCTpyKUmMS kKanomernbHOro n xnopcepebpsaHHOro anekTpoaos. AneMeHT BecToHa. B 06nacty oxpaHbl
OKpYy)XaloLLien cpeabl 1 pecypcocbepekeHust.

60

pH -meTpusa. CteknsiHHbIN anekTpod. VIoH-ceneKkTnBHLIE SNEKTPOAbI.

61

HOTeHLLMOMeTpVI‘-IeCKOG TUTpPOBaHMe.

62

XnMnyeckne NCTOYHWMKM TOKa. AKKyMyJ'IHTOpr. TonnuneHbIE 3NEMEHTDI.

63

HeOGpaTMMbIe ANEeKTPOXUMHN4eCckmne CUCTeMbl. SﬂeKTpOXMMMHeCKaﬂ Koppo3us. SﬂeKTpOXVIMVI‘-IeCKVIe MeTOoObl
3alunTbl OT KOPPO3NW.

64

TepMOD,VIHaMVI‘-IeCKVIVI N KUHETUYECKUI Kputepumn peaKU,VIOHHOVI cnocobHOCTN cnctemMbl. OCHOBHbIE NMOHATHUS.
CKOpOCTb peakunn. KJ'IaCCI/I(bVIKaLI,VIﬂ XUMUYECKUNX peaKLI,I/IIZZ NPOCTbI€ U CNOXHble; TOMOreHHbIe U
reTeporeHHble; FOMOd)a3HbIe, reTepocba3Hb|e, KaTanntnyeckne, HekatannTnyeckne n 1.4..

d)aKTOpr, BnnAaroLlne Ha CKOpOCTb XUMMYecKon peakunn.

65

CKOpOCTb 3reMeHTapHON XMmmnyeckoi peakumn (onpegeneHve). KuHeTudeckoe ypaBHEHUE 3fieMEHTapHOM
XMMWUYECKOW peakLmn. 3aKoH AeicTByrLLMX Macc. KoHCTaHTa CKOpoCTU areMeHTapHO peakumu, akTopsl,
BMUSAIOLLME Ha KOHCTAHTY CKOPOCTM 3N1eMeHTapHON peakuumn. MpuHUMN HE3aBUCUMOCTM CKOPOCTEN.

66

CKOpPOCTb CMNOXHOW XMUYEcKon peakummn. PakTopbl, BMAIOLLME HA CKOPOCTb Pa3NUYHBLIX XMMUYECKUX
npoueccos. MNpumepsl.

67

KuHeTuyeckoe ypaBHeEHWE CIOXHOWM peakuum, A5 KOTOPOiA BbINMOMHAETCS OCHOBHOW NOCTYNAT XMMUYECKOA
KWHETMWKM, COrMacHO KOTOPOMY CKOPOCTb peakLmu NponopLmoHanbHa KOHLEHTPaLMSIM peareHToB B HEKOTOPbIX
cTeneHsx. YacTHbli 1 oBLUmMiA Nopaaok peakummn. KoHcTaHTa CKOpoCTU peakumn, akTopbl, BAUSIOLLME Ha
KOHCTaHTYy CKOPOCTM CIIOXHOW peakLuu.




68

KvnHeTrka 0gHOCTOPOHHUX peakuumin nepeoro nopsaka. AuddepeHumansHoe U nHTerparnbHoe
KUHeTUYecKue ypaBHeHus. Meprod nonypacnaga BewecTBa. KMHeTUYeCKME KpVBbIE.

69

KnHeTuka 0gHOCTOPOHHKX peakuumi BToporo nopsaaka. AuddepeHumansHoe U MHTerpanbHoe KuHeTudeckue
ypaBHeHus. [lepuop nonynpespalleHns BelecTsa. KUHeTuYeckme Kpusble.

70

SKCI'IepVIMeHTaJ'IbeIe ncecnenoBaHUA KUHETUKU XUMUYECKNX peaKLl,VIVI. MeToabl onpeneneHnd nopsaaka
peakunn n €€ KOHCTaHThI CKOpOCTH.

71

3aBNCMMOCTb CKOPOCTU XUMMUYECKON peakumun oT Temnepatypsbl. [pasuno BaHT-Modda. 3aBncnmocTs
KOHCTaHTbl CKOPOCTU XUMUYECKON peakummn oT TeMnepatypbl. YpaBHeHue AppeHuyca. QHeprus aktmeaumu
XUMWYECKOWN peakuuun.

72

Teopusi aKTUBHbIX CTONKHOBEHMIN. OCHOBHbIE NONOXEHUS. KUHETUYECKOE ypaBHEHME BMMONEKYNSIPHOM
peakunn. Pu3ndeckuin cMbiCr SHeprum aktmeaumm. CTepudeckuin pakrop.

73

Teopvm aKTMBMPOBAHHOIO KOMMIiekca.
OCHOBHbIE NONOXEHWS. KOOp,D,MHaTa peakuun, aKTI/lBI/lpOBaHHbIﬂ komnnekc. KnHetnyeckoe ypaBHEHUe.
Pur3nNYeCcKUin CMbICI MCTUHHOWN SHeprnn akTtmeauuu. [ocTomHCcTBa 1 HEJOCTaTKM Teopun.

74

doToXUMMYECKME peakunn.
OCHOBHbI€ 3aKOHbI d)OTOXVIMVIVI. BnvsHne QNEKTPOMAarHUTHOro n3ny4eHua Ha CKoOpocCTb XUMUYECKON peakunn n
COCTOdAHME paBHOBECUA (KOHCTaHTy paBHOBeCVIFl). BnvsHne ceeTa Ha SHepFeTMHeCKMVI I'IpOdDVIJ'Ib peakunn.

75

LlenHble peakuun.

Ctagum uenHom peakumn. Pa3BeTBNEHHbLIE N HE Pa3BETBMNEHHbBIE XUMMYECKME peakuun. YpaBHeHne CeméHoBa
1 ero aHanusa. Kak MOXXHO ynpaBnsiTb LLENHOW XMMUYeCKon peakumen. MHAYKUMOHHbIM nepuoa. Nonyoctpos
BOCMNaMeHeHUs.

76

KaTtanus. Buagbl katanunsa.

Knaccudukaums katanmsaTopoB. BnusiHue katannm3aTopoB Ha KUHETUKY U TEPMOANHAMUKY XUMUYECKNX
NpoLeccoB. QHepPreTUYeckmin Npodunb kKatTanuTuyieckonm peakummn. OCHOBHbIE XapaKTEPUCTUKN KaTanm3aTopoB:
CENIEKTUBHOCTb, aKTUBHOCTb

6.3.2 TunoBble TeCcTOBbIe 3aAaHNA

He npeaycmoTpeHo.

6.3.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3aAaHusA (3agaym, Kemcbl)

1. Vicnonb3ys uHTerpanbHoe ypaBHeHWe  M306apbl XMMUYECKOW peakummn paccumTaTb TEPMOANHAMUYECKYIO

KOHCTaHTY paBHOBECUSI HEKOTOPOW peakuun npu 3agaHHon Temnepatype 500 K, ecnu n3BecTHO, YTO Npu TeMnepaTtype
470 K koHCTaHTa paBHOBeCUS 3ToM peakumm pasHa BenunymHe 0,0158, a npu Temnepatype 530 K pasHa 0,282.

2. PaccunTaTb MOMEKynsipHyt0 Maccy pacTBOPEHHOro BeLecTBa, eciiv BoAH:bI pacTeop 1 r Bewectsa B 50 mn

BOAbI 3amep3aeT npu Temnepartype —0,015 °C.

3. PasnoxeHve BeLLlecTBa NPOMCXOAUT MO YpaBHEHUIO peakLiy NepBoro nopsigka ¢ KOHCTaHTol ckopoctn k=0,3

MuH-1. Paccuntatb BpemMsd, B Te4eHUe KOTOPOoro KOHUeHTpauuna sellecrtsa A YMEHbLUNTCA B 3 pasa. Paccuntatb nepuon
nonynpespalleHna JaHHOro seuecrea.

6.4 MeToauuyeckne matepuansl, onpegensilowme npoueaypbl OLeHUBaHUA pe3yfibTaToB 00y4YeHus
6.4.1 YcnoBua gonycka oby4arowerocs Kk npoMexxyTo4HOM aTTecTaumm 1 nopsaaok NMMKBMAaaLmumM akageMm4yeckomn
3a10/MKEeHHOCTU

MpoBegeHve NPOMEXYTOYHON aTTecTaluumn pernameHTMPoOBaHO NokanbHbIM HOpMaTUBHbLIM aktom CI6IYITa

«lMonoxeHune o npoBefeHunn TeKyLlero KOHTposn4d ycnesaemMmocTt 1 npomemyTquon atTectauum o6yqalou4mxc;|»

6.4.2 ®opma npoBeaeHUsi NPOMEXYTOYHOMW aTTecTauuMm No gucumnimnHe

YcTHas + NncbmeHHas + KomMnbloTepHOE TeCTUpOBaHue NHas

6.4.3 Ocob6eHHOCTH nposeneHuns npome)KyTquoﬁ aTrTecTauuu no gucunninunHe

B03MOXHOCTb MONb30BaTbCA CNPaBOYHbIMU TabNULAMM U KarnbKynaTOPOM.
Bpems NoarotoBkM OTBETOB Ha 3afaHNs 3K3aMeHaUMOHHOro buneta - 60 MUHYT.
Ha 3awuty kypcoson paboTtbl otBOAMTCA He 6onee 20 MUHYT.

7. YYEBHO-METOAUYECKOE U UHOOPMALIMOHHOE OBECIMNEYEHUE OAUCLIUMJINHDI

7.1 YyebHasa nutepaTtypa

ABTOp | 3arnasue | WN3patenscteo | log nspaHua | Ccbinka
7.1.1 OcHoBHas y4yebHas nutepaTypa
Epemun B.B. (n gp.) | OcHoBbI hn3n4eckomn Xmummm https://ibooks.ru/read
(OnekTpoHHbIN pecypc) : ing.php?
y4ebHMK : B2 4. 4. 1: short=1&productid=3
Teopus. — 5-e nsgaHwe, Mocxsa;ﬂ:fv?;ampm 2019 73279

nepepab. v gon. (an.). —
(YuebHuk ons BbeicLuen
LUKOTbI)




EpemuH B. B. (1 ap.)

OcHOBbI (hn3nYECKOn XmMumn
(OneKkTpOoHHbIN pecypc) :
y4yebHuK : B2 4. Y. 2 :

Mocksa: Jlabopatopus

https://ibooks.ru/read
ing.php?
short=1&productid=3

Teopusa. — 5-e usgaHwue, T 2019 73280

nepepab. u gon. (an.). — SHaHUA

(YuyebHuk ons BbicLen

LLKOSbI)
CenusaHoBa, H. M., dusnyeckas xmmms Ka3zaHb: KasaHckuii http://www.iprbooksh
MaBnunyeHko, J1. A., HaLMOHaNbHbIN op.ru/79588.html
bynupoposa, I'. B., nuccnegoBaTernibCKun 2016
MpockypuHa, B. E., TEXHOOMMYECKNI
ManametavHos, KO. T, yHUBEpCUTET
7.1.2 lononHuTenbHas y4yebHas nutepartypa
W6parumosa P. ., dusnyeckas xmmus. http://publish.sutd.ru/
'pebeHHukos C. O., KypcoBas paboTa cne.: cnieryntng 2017 tp_ext_inf_publish.ph
3anueBa E.N. p?id=2017191
bynupoposa, I'. B., MpoBepka TekyLwmx n KasaHb: Ka3zaHckui https://www.iprbooks
Wwunoea, C. B., OCTaTOYHbIX 3HAHUN HaLMOHaNbHbIN hop.ru/100593.html
AnbmeTkuHa, J1. A, CTYOEHTOB Mo gucuunnmnHe nccrnenosaTenbCKun 2018
FanametauHos, FO. . | «dusmyeckasd xumusa» TEeXHOMNOrM4YecKkni

yHuUBepcuTeT

W6parumosa P. U., dusnyeckas xmmus. http://publish.sutd.ru/
MeraHosa H. B., KuHeTuka v kaTanus. c n 6vor- tp_ext_inf_publish.ph
XonoxoHosa J1. U., KuHeTunyeckne aHKT-1 IeTepoypr. 2021 p?id=202168

Hosocenos H. 1.

nccnengoBaHnUAa XMMU4YeCcKunx
npoueccos

crnerynta

7.2 MNMepe4yeHb npodeccMoHanbHbIX 6a3 AaHHbIX U MH(OPMALMOHHO-CMPABOYHbLIX CUCTEM
Cnncok U3NKo-xummndecknx BennyumH cuctembl CA ¢ 0603Ha4YeHNAMN 1 pa3MepHOCTbIO [ONEKTPOHHBIN pecypcl.

URL: http://old.iupac.org/reports/1993/homann/index.html

MBTaHTepMO — 6a3a faHHbIX TEPMOAMHAMMYECKUX CBONCTB MHAMBMAYAlbHbIX BELLECTB [ONEKTPOHHbIN pecypc).
URL: chem.msu.su/rus/handbook/ivtan
BaHk faHHbIX paanaLMoHHbIX U SHEPreTUYECKUX NapaMeTpPoB ABYXaTOMHbIX MOreKyn [QneKTpOoHHbIM pecypc].
URL: http://www.chem.msu.su/rus/chinfo/raden/welcome.html

OKMCnUTENBHO-BOCCTAHOBUTESbHBIE NOTEHUManbl [QnekTpoHHbIN pecypc]. URL:

http://www.chem.msu.su/rus/handbook/redox/welcome.html
Basa pgaHHbix Tepmuyeckne KoHcTaHTbl BelecTts [OnekTpoHHbIn pecypc]. URL: hitp://www.chem.msu.ru/cgi-
bin/tkv.pl?show=welcome.html/welcome.html
BecnnaTtHbI OHNaWH nHCTpymeHTapuii no xumumn. ChembDB Web Interface Index. [OnekTpoHHbIf pecypc]. URL:

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

MHdopmaumoHHas cuctema «EguHoe okHo gocTyna k obpasoBaTernbHbIM pecypcam» [ONeKTPoHHbI pecypc].
URL: http://window.edu.ru/

OneKkTpoHHo-6MbnmoTeyHas cuctema IPRbooks [OnekTpoHHbI pecypc]. URL: http://www.iprbookshop.ru

OnekTpoHHas 6ubnuoteka y4ebHbix nzganHui CNorynTh [OnekTtpoHHbii pecypc]. URL: http:/publish.sutd.ru

7.3 I'Iepeqel-lb NIMLEH3UOHHOro U cBO60AHO pacnpocTpaHaeMoro nporpamMmmMmHoro obecneyeHus

1C-butpukc: BHyTpeHHWIA nopTan yyebHoro 3aBeaeHus
Microsoft Office Standart Russian Open No Level Academic
Microsoft Windows Professional Upgrade Akagemnyeckas nuueH3mns

7.4 OnucaHme maTepuanbHO-TeXHU4YECKON 6a3bl, HeO6XO0AUMOM ANs OCcyLecTBNeHust oopasoBaTefibHOro
npouecca no gucuunnuHe

CneunanuapoBaHHas dusnKo-Xxummndeckas nabopartopus, KoTopas ocHalleHa:nabopaTopHbIMM CToNamu,
nabopaTopHOW NOCYAO0W, aHANMUTUYECKUMU N TEXHUYECKMMI BECAMMU, CYLLUIBHBIM LIKAdOM, BbITSHKHBIMM LUKadaMu,
ANCTUNNATOPOM, BoAsiHOWM GaHel, pedppakTomeTpamu, NonsapumeTpaMu, kanopuMeTpamu, KOHAyKToMeTpamMu,

noTeHUunomMeTpamm, pH-MeTpOM, MOHOMETPOM, na6opaTopr|M KOMMNIEKCOM «XUMUSI», YCTaHOBKOIZ ana

NoTEeLMOMETPUYECKOTO TUTPOBAHMS, YCTAHOBKOWM AN KOHOYKTOMETPUYECKOrO TUTPOBAHWUSA, YCTAaHOBKOW Anst

KPMOMETPUYECKNX M3MEPEHUI, YCTAHOBKOW ANl U3YyYEHNS PaBHOBECUSA «KUAOKOCTb-Nap», YCTAaHOBKOW ANt M3ydeHuns

O[C ranbBaHMYECKNX 3NIEMEHTOB.
B nabopaTtopuun numeeTtcs gocka, nepcoHanbHble KOMMbIOTEPbI U MYNbTUMEAUAHBIN 3KpaH ANsi BbINONHEHNS

MHTEPaKTUBHbIX pa60T M NpoCcMOTpa BnaeomMmatepumanos.

AyauTtopusi

OcHalleHune

JNekynoHHas
aygutopus

MyanI/IMeLI,I/IVIHOG O60pyLI,OBaHVIe, cneunanm3npoBaHHas mebenb, Aocka
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