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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

dusmka

MaTtemaTuka

MHdopmaumnoHHbIe TEXHOMOMMK

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

dopma
TeKyLlero
KOHTpOnS

CP

Jlek. J1ab. (4acet)
(vachkl) | (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
TepMOANHaMUKN: CUCTEMA, NapameTpbl U PYHKLNN
COCTOSIHMSA CMCTEMbI (onpeaeneHuns, pasmepHoOCTH).
OKCTEHCUBHbIE N UHTEHCUBHbIE BENNYUHBI. BHYTpEHHsA
SHEPIrNs U SHTPONUSI CUCTEMbI.  JHTanbnusi, ceoboaHas
3Heprust FTnbbca n MNenbmronbLa CUCTEMBI.

dyHKLMKM npoLecca. TennoTta u paboTa kak hopmbl
nepegaym aHeprum. MaTtemaTnyeckoe BblpaxeHue
paboThl paclwmpeHns cuctemol. [pyrne sngpl pabor.
lMonesHas pabota. MakcumarnbHasi paboTa paBHOBECHbIX
npoLIeCCoB.

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 BellecTsa. CTaHaapTHbLIN Tennoson adeKT 4 n,pPre.K
XumMmyeckomn peakunn. CtangapTHble TENNOThI 2 8 5
06pa3oBaHmMs 1 CropaHns XUMUYECKUX COEANHEHNN.
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. dopmynuposku || 3akoHa TepMmoanHaMUKN.
TepmoauHammyeckn obpatumMble U HeobpaTuMble
NpoLEeCcChl, CaMONMPON3BOIIbHbIE U BbIHYXAEHHbIE.
Cratuctnyeckun xapaktep |l 3akoHa TepMogMHaAMUKWN.
O6bepmHeHHoe BbipaxeHue | 1 |l 3akoHOB
TepMoanHaMukn. IameHeHne aHTponuu cuctTeMbl Npu
NPOTEKaHWW pasnMYHbIX NPOLIECCOB: MpK
N30TEPMNYECKOM CMELLEHWM naearnbHbIX ra3os, Npu
HarpeBaHun, Npu M3aMeHeHun obbema, Npu U3MeHeHnn
OaBIieHus.

[l Hayano TepmoauHamukn. MNoctynat MNnaHka.
BbluncneHne abCcontoTHOM 3HTPOMMUMK.

Kputepun HanpaBneHHOCTM NPOLECCOB JHTPONMUS Kak
KpUTEpPUn HanpasfieHns npoLecca B U30SIMPOBaHHOM
cucteme. CeoboaHasa aHeprus 'Mb66ca kak Kputepun
HanpasneHnsi NPOLIECCOB B CUCTEMAX NPW NOCTOSIHHbIX P,
T. CBobogHasa sHeprua 'enbMronbLa Kak Kputepum
HanpaBfeHHOCTM NPOLECCOB B CMCTEMaX MPW NOCTOSIHHbIX
V, T. MpnHumn akctpemymoB. TepMoanHaMmmnyeckue
noTeHumarnbl.

YpaBHeHuve Mb6ca-lenbmronsLa.

JlabopaTtopHoe 3aHaTMe: «PacyéT cTaHaapTHbIX
TepMoanHaMMYECKUX NapamMeTpoB XUMUYECKOW peakLum
npw 3agaHHoOM TemnepaType»

Tema 3.

TepmoguHammka MHOTOKOMMOHEHTHbLIX CUCTEM.
MapuyunanbHble BENMYUHBI. XUMUYECKUA NOTEeHUnan.
3aBUCMMOCTb XUMNYECKOrO NOTEHLMana KOMNoHeHTa
CMCTEeMbI OT coCTaBa B naearnbHbIX 1 pearnbHbIX
cucTemax.

TepmoguHammdecknn metog B XuMmun. OCHOBHbIE
NOHATUA. XMU4eckas nepemMeHHasl.
TepMmognHaMmnyeckmne xapakTepucTUkM XMMUYECKOn
peakuuun (Ar U, Ar H, Ar S, ArG, Ar F ). CtangapTHbie
TepMOAMHaMMYeCcKne xapaktepmuctmku peakumm (Aruo,
ArHO, Ar SO, ArGO, Ar FO).

Xnmumyeckoe pasHoBecue. [IMHaMn4ecknin xapakrep
Xnumudeckoro pasHoBecusi. ObLiee ycrnosue XMMUYeCcKoro
paBHOBECUSA CUCTEMbI, 3aKOH AEWCTBYHOLLUX Macc.
Xnmmyeckoe cpoacTBO CUCTEMbI MO OTHOLLEHMWIO K AAHHOW
peakumm, Kak YHKUUSA COCTOSIHUS CUCTEMBI,
XapakTepusytoLas OTKIOHEHNE CUCTEMbI OT XMMUYECKOrO
paBHOBeCUSA. Xumuyeckas nepemeHHasi. Xummnyeckoe
CpPOAOCTBO KakK KpMTEPUWI HanpaBneHUst XMMUYEeCKOro
npoecca B cucteme.

KoHcTaHTa paBHOBeCUSA ra3oBbix peakunin. KoHcTaHTa
paBHOBeCUS peakuumn B pactesopax. CBs3b
TepMoaANHaMMNYECKON KOHCTaHTbl PAaBHOBECKS peakumn 1
cTaHgapTHOro n3obapHoro noTeHuuana peakumm

PasHble hopMbl BblpaXkeHUs1 3aKoHa AeNCTBYHOLLMX Macc.
3aBMCMMOCTb COCTaBa paBHOBECHOMW CMEeCU OT AaBreHus.

Tema 4. BenuunHa csobogHom aHeprum peakumm (ArG)
Kak KpUTEPUI HanpaeneHns XMMUYECKOro npoLiecca.
MaTtemaTtnyeckoe obocHOBaHMe.

YpaBHEHNs1 N30TEPMbI XMMUYECKON peakuuu,
NMPUMEHNMbIE K peaKUuMsM, NMPOTEeKaloLWMM B naearnbHON
rasoBol cMecu, naeansHOM XUAKOM pacTBope.
["eTeporeHHble XxMMu4eckne pasHoBecusi. KOHCTaHTa
paBHOBECUSI reTEPOrEHHON XUMUYECKOW peaKkLni.
WHTepakTuBHasa nabopartopHas paboTa: "VMiccnegosaHue
XMMUYECKOro paBHOBECUS B ra30BOW cucteme,
copgepxawen N204 n NO2

BeinonHseTca camoctosTenbHo Ha 10




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

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

Pasgen 2. OcHOBbI y4eHus1 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. dusnyeckme npeBpaLleHnsi MHOMBUOYaNbHbIX
BELLECTB.

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

BbinonHseTca camoctosiTenbHo Ha 10

Tema 8. O6asa xapakTepucTmka pacTBOpPOB.
ConbBaTauusi, roMo- 1 reTepoaccoumauunst 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

C,l,Ko




Tema 9. PaBHOBecus: XuakocTb - nap. dasosble
anarpammel: (T-coctaB; P-cocTaB) neTyymx cmecen.
BuvHapHble pacTBOpbI NETYYMX KOMMOHEHTOB C
HeorpaHM4YeHHON B3aMMHOW PacTBOPUMOCTbLIO. 3aKOHbI
KoHoBanoBa. A3eoTponHble cmecu. Buabl hasoBbix
anarpamm «Temneparypa KUneHunsi-coctas» (avarpamm
KUNEHWs NeTyunx cMecen). AHanus gmarpaMmm KuneHums
nety4mx cmecen. [paBmno pblyara.

BuHapHble pacTBOpPbI NETYYNX KOMMOHEHTOB C
OorpaHMyYyeHHOM B3aMMHON pacTBOPMMOCTbIO.
eTepoaseoTpornHbie cmecy. Buabl ha3oBbix Avarpamm
«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 PacTBOPUMOCTbIO
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 KnneHust GBuHapHbIx cuctem". BoinonHseTcs
camocTosTenbHo Ha 10

BbinonHsieTca ogHa paboTta no Beloopy npenogasaTerns.

Tema 10. PaBHOBecus:: KpucTannbl - XMOKOCTb B
OBYXKOMMOHEHTHbIX cuctemax. [narpammbl NnaBKOCTU
OuHapHbIX cucteM. NocTpoeHne anarpaMm NnaBKOCTU.
30HHadA nNnaBka kak MeTog Nosly4eHnst CBEPXUNCTbIX
MeTannos.

Tepmunyecknin aHanma. KpmBbie oxnaxaeHus GuHapHbIX
cucteMm. NocTpoeHne guarpamm NiaBKOCTU Ha OCHOBE
aHanusa KpuBbIX OXNaXxaeHus.

Konnoksuym no pasgeny "OCHOBbLI y4eHMs 0 (a30BbIX
paBHoBecuAX".

Pasgen 3. Xumunyeckasa KMHeTuKa

Tema 11. TepmogMHaMUYECKUIN U KNHETUYECKUI KpUTEPUN
peakunoHHOM cnocoBbHOCTN cucTemMbl. OCHOBHbIE
noHsTus. CkopocTb peakuun. Knaccndpmkauyus
XUMUYECKMX peakuun. KuHetnyeckoe ypaBHeHue
3NIEMEeHTapHON peakuuu.

3akoH gencrayoLmnx macc. akTopsl, BAUSOLNE Ha
CKOPOCTb CITOXXHOW XMMNYECKON peakuun.

JlTabopaTopHasi paboTa: "MccnenoBaHne KUHETUKM
peakuun KaTanMTU4ecKoro pasnoxeHust nepokcuaa
Bogopoga".

Tema 12. naBHada 3agada hopManbHOM KUHETUKMN.
KnHeTrka OAHOCTOPOHHUX peakuunin 1-ro nopsgka.
KnHeTrka OQHOCTOPOHHMX peakuuin 2-ro nopsigka.
KnHeTnka OAHOCTOPOHHUX peakuuin N-oro nopsaaka.
KnHeTunyeckme kpueble. MNepuog nonynpespalleHns
BelllecTBa.

MeToabl onpeaenenus nopsaka peakumn. BnusHue
TemnepaTypbl Ha CKOPOCTb XMMUYECKUX peakLni.
MpaBuno BaHT- Nodda. YpaBHeHne AppeHunyca.

JlabopaTtopHasa pabota: "OnpeneneHne KOHCTaHTbI
CKOpPOCTM UHBEPCUM Caxaposbl

JI,PI'P,Ko




Tema 13. KuHeTuka anemMeHTapHbIX peakuuin. Teopus

AKTMBHbIX CTONKHOBEHWNN. OCHOBHbIE MOMOXEHMS TEOpUN.

KuHeTnyeckoe ypaBHeHMe BMMOMEKYSIPHON peakLmu.
dun3nYecKnin CMbICN IHEpPrnmn akTneaunmn. Ctepudeckui
chakTop.

Teopusa akTUBMPOBAHHOIO KOMMIIEKCa.

OcHoBHble nonoxeHus. KoopauHaTta peakuum,
aKTMBUPOBaHHbIN Komnnekc. KuHetnyeckoe ypaBHEHME.
®Pur3NYECKMIn CMbICIT UCTUHHOW 3HEPTUM aKTUBALMW.
[locTonHcTBa U HegoCTaTKN TEOPUN.

JlabopaTtopHoe 3aHaTue: OnpegeneHne KOHCTaHTbI
CKOPOCTM peakLum No aKCrnepuMeHTanbHbIM OaHHbLIM.

Tema 14. LUenHble peakuyuun. CTagnm LLenHoON peakumu.
Pa3BeTBNEHHbIE U HE Pa3BETBEHHbIE XMMUYECKUE
peakuun. YpaBHeHne CeméHoBa 1 ero aHanua. Kak
MOXHO YyNpaBnaTb LEeNHON XMMUYECKON peakLumen.
MHAyKUMOHHBbIV nepuog. MonyocTpoB BOCNIaMeHEHNS.
doToxmmMmmyeckune peakummn. 3akoHbl POTOXUMUMK
(Fpotryca—[penepa, BaHT— Nodhda, doToxnummyeckomn
3KBUBANEHTHOCTM).

Katanua. BnusiHue katannsaTopoB Ha KMHETUKY U
TepMOANHaMMKY XMMUYECKNX NMPOLECCOB.
OHepreTU4ecknn Npodunb KaTanmTUYeCcKon peakummn.
OCHOBHbIE XapaKTepPUCTUKN KaTann3aTopoB:
CENEeKTMBHOCTb, akTUBHOCTb. KatanusaTtopbl 1
WMHIMOUTOPbI XMMUYECKUX peakLii. 3aKOHOMEPHOCTU
KMCNOTHO-OCHOBHOrO kaTanusa. Katanns KoMnnekcHbIMM
coeguHeHuaMn. PepMeHTaTUBHbBIN KaTanua.
[eTeporeHHbIN KaTanua.

Konnokesuym no pasgeny: "Xumumyeckas KWUHeTUKa".

Paspgen 4. Onekrpoxmmus

Tema 15. PactBopbl anekTponuTtoB. Teopusa
anekTponuTuyeckon anccoumaummn. CunbHble 1 cnabble
anekTponutbl. CTeneHb auccoumaumm. KoHcTaHTa
anccoumaumm cnaboro anekTponuta. 3akoH pa3BedeHus
OcTtBanbaa.

TepmoamHamuyeckasi Teopus pacTBOPOB CUSbHbIX
3NEKTPONUTOB. AKTUBHOCTb U KOS((PULIMEHT aKTUBHOCTM
anekTponuTa B pacteope. CpegHne NOHHbIE BEMNNYUHBI.
CpeHnin NOHHbIN KO3 PULMEHT akTUBHOCTU. OCHOBHbIE
nonoxexusi Teopun [lebasa — Xwokkens 4ns pacTBOpPOB
CWIbHbIX 3MEKTPOSIMTOB.

JlabopaTtopHoe 3aHsTMe: PacyeTbl cpeaHero MOHHOro
koadpcmumeHTa no Teopumn [ebas - Xiokkens. paHuyb
NPUMEHNMOCTUN NpeaenbHOro 3akoHa [lebas.

PIrP.JILK




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

YpenbHasa anekTpuyeckas npoBoaMMOCTb pacTBopa
anekTponuTa (onpeaeneHve, pasmepHocTb). BrisaHue
TemnepaTypbl pacTBOpa U ero KOHUeHTpauum Ha
yOenbHY aMNeKTpuYecKyro nposogmMmocTb. 'padudeckas
3aBUCUMOCTb YAEMNbHON 3NEeKTPONpPOBOAHOCTM OT
KOHLUEHTpauun Ansi pacTBOPOB CUITbHbIX U cnabbix
3MNEKTPONUTOB U €e aHanms.

MongapHas anekTpuyeckas NpoBOAMMOCTb pacTBopa
(onpepeneHne 1 pa3mepHoOCTb). BbiBoa ypaBHEHUS,
CBSA3bIBaIOLLEro YAeNbHY 1 MONSPHYIO ANeKkTpuieckme
NpoOBOAMMOCTU. 3aBUCUMOCTb MONSAPHOW ANEKTPUYECKON
NPOBOAMMOCTM OT TemnepaTypbl.

3aB1CMMOCTb MOMSPHON 3NEKTPUYECKOM NPOBOANMOCTM
pacTBOPOB CUIbHbIX 1 CnabbiX 3MEeKTPONMTOB OT UX
KoHLeHTpauuu. Npaduk (nambaa oT KOpHA 13
KOHUeHTpauwun). MNpegenbHas MonsipHas aneKkTpuyeckasi
nposoaMMocCTb. 3akoH Konbpayliua o He3aBUCMMOM
OBWKEHNW NOHOB.

BbluncneHne npegenbHON MONAPHON aNeKTPUYECKon
NpOBOAMMOCTHM MO CrPaBoOYHbIM AaHHbIM. OnpeaeneHune
CTeneHn guccoumnaumm n KOHCTaHTbl Anccoumnauum
cnaboro anekTponuTta no pesynbtTataMm U3aMepeHus
yOenbHOW 3fIEKTPUYECcKor NPOBOAMMOCTHY pacTBopa.
KongyktomeTpua. KoHayKTOMETprYeckoe TUTpOBaHME.
Bua kpuBbIX KOHOYKTOMETPUYECKOrO TUTPOBAHUSA CUMbHOMN
KMCNOTbl CUMNbHLIM OCHOBaHWEM; criabon KUCMNOoTbI
CUIbHbIM OCHOBaHWEM; CMECU CUbHOM 1 criabown kucrnoT
CUMbHBIM OCHOBaHMEM.

JlabopaTopHas pabora:

1."KoHgyKkTOMeTpuyeckoe TUTPOBaHME.
2."OnpefeneHune KOHCTaHTbI Auccoumaumm cnaboro
anekTponurta".

BuinonHseTcs ogHa nabopatopHas paboTa no Bbibopy
npenogasartens




Tema 17. OnekTtpoxummnyeckme cuctembl. OcobeHHOCTH
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
ToKoobpasyloLLas peakums (Ha npumepe anemeHTa Akobu
-OaHnans). Pacyet 3C obpaTmMoro ranbBaHNYECKOro
anemMeHTa Nno ypaBHeHuto HepHcTa.

TepmoauHammka obpaTMMbIX rarbBaHUYECKNX
anemeHToB. MakcumManbHas anekTpuyeckasa padorta.
BbiBoA ypaBHeHUs HepHcTa u3 ypaBHEHUS N30TEPMb
peakumm BaHT-Iodhdpa. AnekTpoabl HeobpaTUMbIE U
obpaTtumsle.

Tunbl o6paTUMbIX 3MNEKTPOAOoB (3neKkTpoabl 1-ro poaa,
3NeKTpoAbl 2-ro poaa, ra3oBble 3MeKTPoabl,
OKUCIUTENbHO-BOCCTAaHOBUTENbHbIE 3NIEKTPOAbLI, MOHHO-
0OMeHHble. QNeKTpoaHble NOTeHUMarbl Mo BOAOPOAHON
wkane. CtaHaapTHbIN BOAOPOAHbIN 3nekTpos. 2 4 5
BblpaxeHue ans anekTpoaHOoro noteHumana obpaTumMblx
anekTponos 1-ro poaa, 2-ro poga, OKUCIIUTENbHO-
BOCCTAHOBUTENbHbIX U rasosbix. Pacuetr 3C obpaTtumoro
3NeMeHTa Kak pa3HOCTU ero 3MeKTPOAHbIX MOTEHLMNASIOB.
Tunbl ranbBaHMYECKNX ANEMEHTOB (XUMUYECKME,
KOHLEHTpaUUNoHHbIE, mnsnyeckune). Xummnyeckue
ranbBaHNUYECKMNE 3MNEMEHTHI.

MoTeHunomeTpus. KomneHcauMoHHbIN MeTO U3MepeHNs
O[C ranbBaHNUYECKUX 3NTIEMEHTOB. ANEKTpoabI
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".

BuinonHseTcs ase nabopartopHbie paboTbl No BbIGOPY
npenogaBaTtens.

Tema 18. Xumunyeckne UCTOYHWUKM ToKa.

BaTtapeun. Akkymynatopbl. TONMMBHbIE 3N1EMEHTHI.
HeobpaTuMble aNekTpoXMMmUYeckne CUCTEMbI.
OneKkTpoxMmMmyeckas Koppo3susi. INEKTPOXUMUYECKNE 2 4 5
MeToAbl 3aLLMTbl OT KOPPO3UN.

KoHTponbHas paboTta no pasgeny "Onekrpoxumung".

Utoro B cemecTpe (Ha kypce ans 3A0) 34 68 85

KOHch'IbTaLIMI/I M NPpOMEXyTo4YHaA atrectaumsa (3K3aMeH,

KypcoBsasi pa6oTa) 4,5 24,5

Bcero koHTakTHas pabora u CP no gucumnnuHe 106,5 109,5

4 KYPCOBOE NPOEKTUPOBAHUE

4.1 LUenu n 3agaym KypcoBoWn pa6oThbl (npoekTta): CchopmMmpoBaTb KOMAETEHLMKN 0OyYatoLLierocsi B obnacTu
PUMKO-XUMNYECKMX 3HAHWUIA O XUMUYECKMX NMPOLIECCaX, XMMUYECKUX U (ha30BbIX NPEBpPALLEHMX, HEOOXOANMbIX AN
OpraHun3aummn, KOHTPOSS U MHXXEHEPHOW 3aLUUThbl OKpYXKatoLwen cpeabl; chopMmMpoBaTh YMEHNSI CAMOCTOATENBHOMO peLLEHNs]
NoCTaBEHHOM 3a4ayu, a Takke yMEHUS U HaBbIKOB OPOPMIIEHMS CBOEMO peLleHns B MateMaTuyeckon oopme, B BUaE
rpacon4eckor 3aBUCMMOCTM N NOSICHUTENbHON 3anmncKu.



4.2 TemaTtuka KypcoBom paboTbl (npoekTa): 1. Aocopbuus n pasgeneHme gecopbata meTogom pektndmkaumm
2. Abcopbuus u pasgeneHne pacteopa METOAOM pekTudukaumm

3. Abcopbums 1 pasgeneHne, KOHLEHTPUPOBaHNE pacTBopa METOAOM 06paTHOro ocmMoca

4. PaspeneHne pacTBOPOB 3f1EKTPONUTOB (BbIMOPaXKMBaHWe pacTBOPUTENS, BbiNapmMBaHWe, Kpuctannmaaums

4.3 TpeboBaHMA K BbINOIHEHUIO U NPeACTaBeHUIO pe3yribTaTOB KYPCOBOW paboThl (MpoekKTa):

PaboTta BbiNOMHAETCA WUHAMBMAYANbHO C UCMOSb30BAaHMEM pacyeTHOro MeToda C 06s3aTenbHbIM TEOPEeTUYECKUM
000CHOBaHMEM.

PesynbTatbl npeactaBnalTCcs B BUOE MOSACHUTENbHOW 3anucku, obbemom 25-30 NUCTOB nNevyaTHOro TeKkcTa,
cofepxallero crniegytoLume obsizaTenbHble 31EMEHTbI:

BBepgeHne

*PacueThbl npoueccoB

*TeopeTnyeckoe 060CHOBaHWE NPOLIECCOB

*['padhuyeckme 3aBnCUMOCTU

*AnnapaTypHoe ohopMreHme npoLecca (cxema, PUCYHKM C ONUCAHUEM)

*3aknoyeHne

5 BAJINIbHO-PEUTUHIOBASA CUCTEMA OLIEHUBAHUA
Wcnonb3oBaHue 6anibHO-peNTUHIOBOM CUCTEMbI HE MPEAYCMOTPEHO.

6. ONMUCAHUE NOKA3ATENEN, KPUTEPUEB, CUCTEMbI U CPEACTB OLIEHUBAHUSA PE3YNbTATOB
OBYYEHUA
6.1 MNokasaTenn oueHNBaHuNA

Kog komneTteHummn MokasaTenu oueHnBaHUA pe3ynbTaTtoB O6y‘-IeHVIF|

M3naraeT 3aKoHbl 1 OCHOBHbIE YPaBHEHUSA XMMUYECKON TEPMOANHAMUKN, MeTObI
TEPMOAMHAMNYECKOrO ONNCAHNSA XMMUYECKUX 1 (Da30BbIX paBHOBECUIA B
MHOTFOKOMMOHEHTHbIX CUCTEMax, TepMOANHaMUKY pacTBOPOB 3MEKTPOIUTOB U
3NEKTPOXMMUYECKUX CUCTEM, MPUHLMNLI U ypaBHEHNS (DOPMaribHON KUHETUKU U KUHETUKN
CMOXHbIX LeMHbIX, FeTEPOreHHbIX U POTOXMMUYECKNX peakLuii, OCHOBHbIE TEOPUU
rOMOreHHOro, reTeporeHHoro n hepMeHTaTMBHOro KaTanmaa.

Mcnonb3yeT NpuHUMMbLI U YpaBHEHUS (POPManbHOW KUHETUKN U KUHETUKU CIOXHBIX LIENHbIX,
Or1K-1 reTeporeHHbIX U POTOXMMNYECKUX peakumi Ans onncaHns nsnyeckon KapTuHbl Mupa,
NPOCTPaHCTBEHHO-BPEMEHHbIX 3aKOHOMEPHOCTEN U DU3NKO- XMMUYECKUX npoLieccoB. MoxeT
06ocHOBaTb BbIGOp MeToAa BbIYMCIIEHNSI KWHETUYECKMX NapaMeTpoB MpoLEeCCOB, BbINOMHUTL
3aJaHHbIV 9KCNEPUMEHT U paccunTaTb XapakTEPUCTUKM CUCTEMBI MO IKCNEPUMEHTANBHBIM
AaHHbIM, B TOM YuCre C NPUMEHEHUEM MHPOPMALIMOHHBIX TEXHOMOMMI.

AHanusumpyeTt 1 paccunTbiBaeT TepMognHaMmmnyeckne napameTpbl PU3NKO-XUMUYECKNX
npoueccoB, METOAMUKY U TEXHUKY NTabopaToOpHOro aKkcnepuMeHTa U paccumMTbiBaeT OCHOBHbIE
napameTpbl CUCTEMBI.

6.2 Cucrema 1 KpuTepmm oLeHUBaHUA

Kputepum oueHnBaHna chopMMpPOBaAHHOCTU KOMMNETEHLIMI

LLikana oueHnBaHuA
YcTHoe cobecenoBaHue MncbmeHHas paboTa

Obyuvatowmiica BrnageeT NnpodeccroHanbHoOn
TEPMMHOIOMMEN, NOKa3bliBaET BbICOKUIN YPOBEHb
NPUMEHEHUSA 3HAHUIN, YMEHWUIA N HABbLIKOB B
cBoel pabote, naet ob6ocHoBaHMe
npegnaraemblx peLeHnin; NCnosnb3yeT
OCHOBHYIO U 3HAKOM C AOMNONHUTENBHOMN
pekoMeHAOoBaHHONM NUTepaTypon, paboTa
BbINOMHEHa 6E3YKOPU3HEHHO B OTHOLLEHWM
obbema, odbopmeHnsa 1 npeacTaBnexHns, caaHa
B YCTaHOBMEHHbIN CPoK. Ha 3awuTte
npeacTaBneH foknag, KoTopbli B MOSIHOM
006beme oTpaxkaeT BbINOSIHEHHbIE 3a4aHus, Ha
BCE BOMPOCHI AaHbl MCYEPNbIBAKOLWME OTBETHI

OOyuatoLwmiica B NonHom mepe Bnageet
TEopeTUYECKUMN OCHOBaMM AUCUMMIUHBI U
Hay4HOW TEPMUHOMOINEN, FPaMOTHO
n3naraet maTepwman un cnocobeH
WNNIOCTPUPOBaTb OTBET NpUMepamu,
dakTamy, 4aHHbIMU HayYHbIX
nccrneaoBaHuii, NPUMEHSTbL TeEopeTUYecKue
3HaHWUS ANs pelleHns NpakTUYeckux saaad.
YunTbiBatoTcs 6annbl HAaKOMMEHHbIE B
TeYeHMn ceMecTpa.

5 (oTnun4HO)

O6yyatoLmitcs BnageeT TeopeTnieckUMm O6yyatomitcs BnageeT npodeccroHanbHoM
OCHOBaMV AMCLMNIIMHBI U Hay4YHOW TEPMUHOMOrUeid, NokasbiBaeT TpebyeMbiit
TEPMUHOMOINEN, rpamMoTHO M3naraeT YPOBEHb MPUMEHEHUS 3HAHWIA, YMEHUIA 1

4 (xopoLLo) maTepuan u cnocobeH UnncTpupoBaThb HaBbIKOB B CBOEe paboTe Nnpu HEeKOTOPLIX
OTBET NpuMepamu, dpaktaMmu, aHHbIMM MOrpeLUHOCTSAX NPOPaboTKM 3a4aHni KypCOBOM
Hay4HbIX MCCNefoBaHWI, NPUMEHSITb paboTbl. PaGoTa BbINoMHeHa B NoOSIHOM 06beme,

TeopeTu4veckme 3HaHua Ong peweHuns HO MMEITCS OLUNOKM B OdDOpMJ'IeHVIVI




“ npeacTaeneHnn. PaboTa caaHa B
yCTaHOBMEHHbIN cpok. Ha 3awuTe npeacTasneH
[oKnaj, KOTopbIil He B NONHOM 06beme
oTpakaeT BbINONHEHHbIE 3a4aHuns, Ha BONPOCHI
[aHbl OTBETbl Pa3HOW CTEMNEeHW NOMHOTbI

NpakTn4ecknx 3agad, Ho aonyckaeT
oTAelbHble HECYLLEeCTBEHHbIe OLUMOKMN.
YuntbiBatoTcs 6annbl HAKONEHHbIE B
Te4YeHUn cemecTpa.

Obyuvatowmiica BrnageeT YacTUYHO
TEopeTUYECKUMN OCHOBaMM ANCLUMINHBI U OOyuvaroLmincs AEMOHCTPUPYET 3HAHUSA, YMEHUS

Hay4HOW TepMUHOMnorven, parmeHTapHoO 1 HaBbIKU B MUHUMArbHO AOMYCTUMOM oGbeme.
cnocobeH UnncTpmpoBaTb OTBET NmeeT MecTo Hanuume ownBGokK; MMeloTcs

3 (ynoBneTBOpUTENbHO) npuMepamm, JonycKaeT HECKOMbKO MOrpeLIHOCTY B 0DOPMIIEHUN paboThbl.
CYLLIECTBEHHbIX OLIMBGOK B OTBETE. KypcoBas pa6oTa caaHa C CyLLeCTBEHHbIM
YuntbiBaoTcs 6ansbl HAKOMNMEHHbIE B 3anosgaHvem

TeYeHuUn cemecTpa.

Ob6yuyatowmiica obHapyxunBaeT Npobenbl B
3HaHWUAX OCHOBHOIO y4eBGHOro Matepuana,
3afjaHusi BbIMOMHEHbI B HEAOMYCTUMOM 06beme
C rpy6bimMu owmbkamu, ocopmreHme paboTsl He
cOOTBETCTBYET TpeboBaHusiM. KypcoBasi paboTa
cOaHa C CyLWeCcTBEHHbIM 3ano3aaHneM.
CopepxaHue paboTbl MONHOCTLIO He
COOTBETCTBYET 3aaHuto0.

MpeacTtaBneHue vyxoi paboTsl, nnaruat, nMbo
oTKas3 oT npeAcTaBneHnst paboThbl.

O6yuvatowmica He Bnageet
TEopeTU4eCKUMN OCHOBaMU AUCLMMNNHBI U
Hay4HOW TEPMUHOIIOIMEN, AEMOHCTPUPYET
OTPbIBOYHbIE 3HAHUS, HE crocobeH

2 (HeynoBneTBOpUTENbLHO) | MNMIOCTPpUpoBaTh OTBET NpUMepamu,
[0MyCKaeT MHOXECTBEHHbIE CYLLECTBEHHbIE
owmnbkn B oTBETE.

He yuuntbiBatoTCcs 6annbl HAKOMMEHHbIE B
TeYeHUn ceMecTpa.

6.3 TunoBble KOHTPONbHbIE 3aA4aHUA U/UNU UHbIEe MaTepuarnbl, UCMOJSIb3yeMble ANl OLeHKU pe3ynbLTaToB
obyyeHus
6.3.1 TunoBble KOHTPOJIbHbIE BOMPOCHI

Ne n/n dopmynmMpoBKM BONPOCOB
Cemectp 4
OCHOBHbIE NOMOXEHUSA N MOHATUS XUMUYECKON TEPMOANHAMUKA: CUCTEMA, NapamMeTpbl U PYHKLUN COCTOSHUS
1 cucTembl (onpeaeneHns, pasmepHoCcTH). AKCTEHCUBHBLIE M UHTEHCUBHbBIE BENUYMHBLI. BHYTpEHHAS aHeprusa un

QHTanNbNMa CUCTEMbI. 3HTpOFIM$| cuctembl. CBOGOAHaAA aHeprua 'mb6ca n NenbmronbLa CUCTEMBI.

®yHKuMK npouecca. TennoTa 1 paboTa kak hopMbl nepenayun aHeprum. MaTtemaTnyeckoe BblpaxeHue paboTsl
2 pacwmpeHus cuctemsl. Opyrve Buasl pabot. MonesHas pabota. MakcumarbHas paboTa paBHOBECHbIX
MpOoLIECCOoB.

MepBbli 3aKOH TepMoaUHaAMUKKM. MaTemaTnyeckoe BblpaxeHue 1-ro 3akoHa TEpMOAMHAMMKN ONS 3aKPbITbIX
3 CUCTEM Ans 3reMeHTapHbIX NpoueccoB (anddepeHumnansHas dopma) 1 MakponpoLeccoB (MHTerpanbHas

copma).

MprMeHeHVe NepBOro 3akoHa TePMOAMHAMUKN K XMMUYECKUM npoleccam. Tepmoxumus. 3akoH ecca u ero
4 TepmoanHaMmyeckoe o6ocHoBaHue. CBA3b M30XOPHOIO M N306GapHOro TEMMOoBbLIX 3MEKTOB XUMUYECKON
peakLmu.

CraHfapTHoe cocTosiHue BellecTBa. CTaHAapTHLIN TENNOBOW 3hdekT Xxumuyeckoi peakumn. CTaHaapTHble
TENnoThl 06pa3oBaHNS U CrOpaHUst XMMUYECKUX CoeaunHeHuidi. CnefcTBus 3akoHa lecca.

TennoeMKocCTb BellecTBa. V|3OXOpHaF| n M306apHaﬂ TennoemkocTn. CBa3b mMexay HUMKU ana naeanbHoro rasa.
3aBUCMMOCTbL MOJSIbHOM M3O6apHOl7I TennoeMKOCTU BellecTBa OT TeMnepaTypbl.

3aBUCMMOCTb CTaHAAPTHOM aHTanbnuu peakuumn (Ar H°) ot TemnepaTypbl. BeiBog 1 aHanm3 ypaBHeHMWs
7 Kupxroda. AnddepeHumnansHasa opma ypaBHeHus Kupxroda.
XapakTtep kpuBbix Ar H° = f(T) B 3aBMCUMOCTM OT 3HaKa Benu4mHbl Ar Cp°.

®opMynNMPOBKM BTOPOro 3aKoHa TepmoanHaMuku. TepMoanmHaMmmyeckn obpaTtMble U HeoGpaTuMble,
CaMOMpOMn3BOSbHbIE 1 HECAMOMPOU3BOSbHbIE MpoLecchl. MaTemaTuyeckoe BbipaXeHne BTOPOro 3akoHa

8
TepmMoaMHaMUKL AN 3aKpbIThIX cucTem. HepaBeHcTBo Knayanyca. HeoGpaTumble npouecchl M coBpeMeHHas
hopMynMpOBKa 2-T0 3aKoOHa TEPMOANHAMUKM.

9 O6beanHeHHbIe BbipaXeHus 1 1 2 -ro 3aKoHOB TePMOOUHAMUKU ANS 3aKPbITbIX cucTeM. MaTtemaTuyeckue

obocHoBaHMe.

Kputepumn HanpaBneHHOCTH npoueccoB. MNMpruHUMN 3KCTPEMYMOB. QHTPOMUSA Kak KpUTEPUA HanpaBneHus
10 npolecca B n3onupoBaHHoi cucteme. CBoboaHas sHeprus kak KpuTepun HanpaBneHus NpoLEecCcoB B
cuctemax npu NocTosiHHbIX P, T; V,T.

M3meHeHne SHTPOMUU CUCTEMbI NPU NPOTEKAHUN pPa3fmiMYHbIX NPOLLEeCCOoB: Npn N3oTepMn4eCcKkom cMmeLleHnmn

11
maeanbHbIX ra3oB, Npu HarpesaHMn, Npn NAMeHeHUn obbema, npun nsSMeHeHun gaBrneHu4.

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




Xapaktepuctuieckne yHKUMM U Mx cBonCTBa. YpaBHeHus [Mb6ca-Ienbmronsua. Vix cogepxaHue, aHanus um

13
npakTuyeckas 3Ha4nMMocCTb.

14 TepMmoanHamMmKka MHOrOKOMMOHEHTHbIX cucteM. NapumanbHble BENUYNHBL. XMMUYECKUI NOTEHLUnan.

15 3aBMCMMOCTb XMMMUYECKOro NoTeHLMana KOMMNOHEHTa CUCTEMbI OT COCTaBa B UaeasbHbIX U pearnbHbIX
cucTemax.

TepmoguHamunyeckun metoq B xumun. OCHOBHbIE MOHATUSA. XMMU4deckas nepemMeHHas. TepmognHaMmmyeckne

16 XapakTepucTuku xmmmndeckon peakumm (Ar U, Ar H, Ar S, ArG, Ar F ). CtangapTHble TepMOANHaAMUYECKne
xapakrepucTtukm peakumm (Ar U0, Ar HO, Ar SO, ArGO, Ar FO). .

17 [nHamuyeckuin xapaktep xummyeckoro pasHoBecusi. ObLuee ycrnoBme XMMMYECKOro paBHOBECUSI CUCTEMB,
3aKOH AENCTBYHOLMX Macc.

XnmMnyeckoe CpoAcTBO CUCTEMbI MO OTHOLUEHMIO K AaHHOW peakumm, Kak dyHKLUUS COCTOSIHUSA CUCTEMBI,

18 XapakTepusytoLLas OTKITOHEHWE CUCTEMbI OT XMMUYECKOro paBHOBECUSA. XMMMYecKasi NnepemMeHHas!.
XnmMmnuyeckoe CpoACTBO KaK KpUTEpMI HanpaBneHnss XMMNYeCcKoro npouecca B cucteme

19 KoHcTaHTa paBHOBeCUS ra3oBbiX peakunii. KoHcTaHTa paBHOBecKs peakumin B pactBopax. CBA3b
TEPMOLMHAMMYECKON KOHCTaHTbl PaBHOBECUSI peakumm U CTaH4apTHOro n3obapHoOro noTeHumana peakumm

20 PasHble (hopMbl BbipaXkeHWs1 3aKOHa OEeNCTBYIOLLMX Macc. 3aBUCMMOCTb COCTaBa PaBHOBECHOW CMeCH OT
OaBneHus.

21 BenuunHa ceobogHom aHeprumn peakummn (ArG) kak KpuTepuii HanpaeeHNsa XMMUYECKOro npoLecca.
MaTtemaTtunyeckoe obocHOBaHueE.

22 YpaBHeHMe n30TepMbl XMMUYECKOW peakumun. BeiBoa 1 aHanus.

23
XnMnyeckoe paBHOBECKE B reTEPOreHHbIX CUCTEMAX.

24 BnvsiHne TemnepaTtypbl Ha XMMU4eckoe paBHoBecue. BbiBog ypaBHEHUSA n306apbl XMMNYECKOW peakumnm

o5 YpaBHeHMe n3obapbl XMMUYECKOI peakumm B anddepeHumanbHon dopmMe 1 ero aHanms.

NHTerpupoBaHue ypaBHeHUst n306apbl B HELLMPOKOM MHTEpBane Temnepartyp. I'pacduyeckas nHTepnpeTaumsi.
eTeporeHHble cuctembl. OCHOBHbIE MOHATUS: dha3a, NOBEPXHOCTL pasaena gas, He3aBUCUMbIE KOMMOHEHTbI

26 CUCTEMbI, CTeNEHb CBOOOAbI CUCTEMBI. YCMNOBUSA TEPMOLMHAMUYECKOrO PaBHOBECUSI B TETEPOrEHHbLIX CUCTEMAX.
MpaBuno ¢as N'b6ca.

27 da3oBble paBHOBECUS B OOHOKOMMNOHEHTHON cucTtemMe. BoiBog 1 aHanuns ypaBHeHust Knaysuyca -KnaninepoHa.
MpumeHeHne ypaBHeHus Knaysnyca- KnavinepoHa ansi npoueccoB UCNapeHus, NnaBneHnsi, BO3rOHKM.

28 AHanua dasoBbix guarpamm Bogpl, cepbl, CO2. NpumeHeHne npaBuna ¢a3 mbbca. Kputndeckas
Temnepartypa. CBepxkpuTuieckme novasb.

O6was xapaktepucTtunka pactsopoB. ConbBaTauus, roMo- 1 retepoaccouunauns B pactsopax. Buabl

29 pacTtBopoB. Cnocobbl BbipaXkeHns cocTaBa pacTBOPOB (MONSANbHOCTb, MOMSIPHOCTb, MOJbHAsA A0Ns
KOMMOHEHTa, MaccoBasi 4ofsi KOMMOHEHTA).

PaBHOBecCHe «KMAOKOCTb - Nap» B ABYXKOMMOHEHTHbIX cuctemax. 3akoH Payns. 3aBMcMMOCTb NapumanbHOro

30 [aBreHusa KOMMOHEHTa OT cocTaBa pacTBopa. [1onoxutensHble 1 OTpULATENbHBIE OTKIIOHEHMS OT 3aKOHa
Payns. 3akoH MeHpu. padmyeckas nHTepnpeTaums

31 PasbaBneHHble pacTBOPbI HENETYYMX BELLECTB B NIeTy4eM pactBopuTterne. TemnepaTypa KUNeHns u
KpucTannusawumm pacTBOpPOB HeneTy4yux BellecTs. BTopon 3akoH Payns.

32 O6ynuockonus. BeipaxeHue ons pacyeTta 30YnmMoCcKONMYeCcKon KOHCTaHTbl. PaaMepHOCTb 36ynMocKkonmnyecKom
KOHCTaHTbI.

33 Kpuockonus. BblpaxeHue onsa pacyeTta KpMOCKOMUYECKUA KOHCTaHThLI. PaamepHOCTbL KpMOCKONUYECKOM
KOHCTaHTbI.

34 Ocmoc, ocMoTU4eckoe aaeneHne, obpaTtHbin ocMoc. 3akoH BaHT-INodda. OcmomeTpusi. MpumeHeHne
OCMOTMYECKNX METOAOB B 3KOMOrmm
BuHapHble pacTBOpbI NETYUYNX KOMMNOHEHTOB C HEOrPaAHWYEHHOW B3aMMHOW pacTBOPUMOCTbIO. 3aKOHbI

35 KoHoBanoBa. A3eoTponHble cmecu. Buabl has3oBbIx AnarpamMm «Temnepartypa KMneHus-coctaBy (guarpamm
KMMeHns neTyymx cmecen). AHanua gnarpaMm KuneHus netyyunx cmecen. lNpaeumno pelyara.

BuHapHble pacTBOpbl NETYYNX KOMMOHEHTOB C OrpaHNYeHHON B3aMMHOW PacTBOPMMOCTbIO.

36 eTepoaseoTponHble cMecu. Buabl ha3oBbix Anarpamm «TemnepaTtypa KMneH1s-cocTaBy (anarpamm KUneHust
netyumx cmecen). AHanua guarpaMmm KuneHusi eTyunx cMecer ¢ orpaHN4eHHON B3anMHOW pacTBOPUMOCTLIO.
PasgeneHuve netyunx cmecen. Pu3nko-xmmmyeckme oCHOBbI NEPEroHKN. PacuyeT yncna TeopeTuyecKkmnx Tapernok

37 no avarpaMmmMmam «Temnepartypa KuneHusi - coctaB». KOHCTpyKUumn nabopaTopHbIX NePEroHHbIX annapaTos.
PekTnnkaumoHHbI€ KOMOHHbI.

PaBHOBecUs «kpucTannbl — XMAKOCTb» B OUHAPHLIX cucTeMax. [uarpammbl nnaBkocTU. CUCTEMbI C NPOCTOM

38 3BTEKTUKON. CUCTEMBI C 06pa30BaHNEM XMMUYECKNX COeaNHEHMI. 30HHAA NnaBka — Kak MeTog nosfyvyeHus
CBEPXYNCTbIX MeTansos.

39 TBepable pacTBopbl. [AnarpaMmmMbl NNaBKOCTU CUCTEM, KOMMOHEHTbI KOTOPbLIX 0Opa3yoT TBepAble pacTBOpPbI

40 Tepmuyeckun aHanms. Kpmsble oxnaxaeHms buHapHbIx cucteM. [locTpoeHre guarpamm nnaBkOCTU Ha OCHOBE
aHanuaa KpuBbIX OXNaxaeHusl.

PacTtBopbl anekTponuToB. Teopus anekTponuTnieckon amccoumnaumn. CunbHble 1 cnabble aNeKTponuThl.

41 CTteneHb anccouunaumn. 3aBMCMMOCTb CTENEHN auccoumnaumm cnaboro anekTponuTa oT KOHUEHTpauum

pacTBoOpa. KoHcTaHTa guccoumauum cnaboro anekTponuta. 3akoH pa36aBJ’IeHVIF| OctBanbaa.




42

TepmoguHammnyeckasi Teopusi pacTBOPOB CUMbHbIX 3NeKTPonuToB. KoadhruneHT akTMBHOCTM B pacTBopax
CUNbHbIX 3NeKTponnToB. CpeaHnii MOHHBIN KO3 EHULMEHT aKTUBHOCTM.

43

Teopus [ebas-Xiokkens. Mogenb pacTBopa U OCHOBHLIE NONOXeHUs. loHHas cuna pacTtBopa. Pacuet
CPeAHMUX NOHHbIX KO3 PULMEHTOB aKTUBHOCTM SMIEKTPOSIMTOB B PaCTBOPE Ha OCHOBE TPeX NpUbnmKeHui
Teopun ebas-Xtokkens.

44

SﬂeKTpOHDOBOAHOCTb PacTBOpPOB 3J1EKTPOSIUTOB. MexaHnsm ANEKTpPOnNpoBOAHOCTH. CKOpOCTb ABUWXEeHNA
WOHOB. MOABMKHOCTb MOHOB. d)aKTOpr, BInAKOLWKME Ha CKOPOCTb ABMXEHUA MOHOB B pacTBope.

45

YoenbHasi anekTpuyeckas NpoBoAYMOCTb pacTBOpa anekTponuTa (onpeaerneHve, pasmepHocTs). BnvsHue
TemnepaTypbl pacTBOPa U €ro KOHLUEHTPALMUW Ha YAENbHYIO NEKTPUYECKYHo NPoBoAMMOCTb. paduyeckas
3aBMCUMOCTb YAEMbHON 3MEeKTPONPOBOAHOCTM OT KOHLIEHTPAaLMKN AN PaCcTBOPOB CUIbHBIX U criabbix
3MNeKTPONIMTOB 1 ee aHanma.

46

MonspHas anekTpuyeckas NPOBOAMMOCTb pacTBopa (onpeaeneHve 1 pa3MepHocTs). BbiBoa ypaBHeHus,
CBA3bIBAIOLLErO YAEMbHYIO U MOMSIPHYHO 3M1EKTPUYECKUE NPOBOAUMOCTU. 3aBUCUMOCTb MOSISIPHOM
3MEeKTPUYECKON NPOBOAMMOCTYM OT TEMMNEPATYPbI.

47

3aBUCMMOCTL MOSISIPHOW 3NEKTPUYECKOW MPOBOAVMOCTU PACTBOPOB CUMbHBIX M CrabbiX 3MeKTPONMTOB OT KX
KOHUeHTpauuu. Mpaduk (NAambaa oT KOpHA 13 KoHUeHTpauumn). MpeaensHas MonspHas anekTpuyeckas
npoBoauMocTb. 3akoH Korbpayllua o He3aBUCHMOM ABUKEHWUN MOHOB.

48

Bbluncnexve npe/J,eanoﬁl MOJ'IHpHOVI SﬂeKTpMLIeCKOVI npoBOAMMOCTHM NO CNPaBOYHbIM OAaHHbIM. OnpeueneHme
CcTeneHn gnccoumaunm n KOHCTaHTbl guccoumaummn cnaboro QneKkTponuTa no pesynbtatamMm N3MepeHus
y/J,ean017| SﬂeKTpMLIeCKOVI npoBOAMMOCTU pacTBoOpa.

49

KOHD,yKTOMeTpVIFl. KOHD,yKTOMeTpVI‘-IeCKOG TUTPOBaHMeE. Bug KPUBbIX KOHOYKTOMETPUYECKOro TMTpoBaHUA
CUINbHOW KUCMNOTbI CUITbHBEIM OCHOBAHMEM; Cnaboi KUCOTbl CUMNbHbIM OCHOBaHMEM; CMECU CUINBHON 1 crabow
KMCNOT CUIbHbIM OCHOBaHueM.

50

OnNeKTpoXMMmnyeckmne cuctembl. BosHMKHOBEHME LBOVHOIO SMEKTPUYECKOrO CMOSA U CKavka noteHuuana Ha
rpaHuuax pasgena dgas. MlanbBaHNYeCKUIn SNIEMEHT.

51

MpaBunbHO pa3oMKHYTas aNeKTPOXMMUYECKas Lenb Ha npumepe anemeHTa Akobu - faHnans.
OnekTpoasuxyLas cuna (34C) ranbBaHU4ECKOro arieMeHTa Kak CyMmma CKavkoB NMOTEHLMAanoB Ha rpaHmuax
pasgena das.

52

Ondy3nMoHHbBIM NoTeHUMan u MeToapbl ero yCTtpaHeHus.

53

OneKTpoLHble XMMUYECKME NPOLIECCHI U CyMMapHas TokooOpasytollas peakums (Ha npumepe anemeHTa Akobu
-Oannans). Pacyet 3,C obpaTtMmoro ranbBaHNYECKOro afieMeHTa rno ypasHeHutio HepHcra.

54

TepmoauHamumka 06paTMMOro ranbBaHM4eCcKoro anemeHTa. MakcumanbHas anektTpuyeckas pabota. BeiBoa
ypaBHeHnss HepHcTa 13 ypaBHeHus nsotepmsl peakuun BanTt-INodda.

55

OnekTpoabl HeobpaTuMble 1 obpaTumble. Tunbl 06paTUMbIX 3NEKTpoaoB (anekTpoabl 1-ro poaa, , aNekTpoabl 2
-ro poAa, ras3oBble ANEKTPOAbI, OKUCIIUTENBbHO-BOCCTAHOBUTENbHLIE 3NEKTPOLbI, MIOHHO-OOMEHHbIE.

56

OneKTpoAHble NoTeHUManbl Mo BoAopoaHo wkane. CTaHaapTHbI BoAoOpoaHbIii anekTpoa. BeipaxeHue ans
3MNeKTPOAHOro noTeHumana obpaTumbix aNekTpoaos 1-ro poga, 2-ro poaa, OKUCIMTENbHO-BOCCTaHOBUTENbHBLIX
1 rasoBbIx. PacueT 3[1C 06paTMMOro anemeHTa Kak pasHOCTU ero anekTpoaHbIX MOTEeHLIMAaNoB.

57

Tunbl ranbBaHUYECKUX ANIEMEHTOB (XI/IMI/I‘-IeCKI/Ie, KOHUEHTpaunoHHbIe, (bmamqecme). Xumunyeckume
ranbBaHN4YeCcKne 3J1eMeHThI. anBeCTI/I npumMepbl 3N1EMEHTOB, COCTaBJIEHHbLIX U3 OKUCITUTEITbHO-
BOCCTaHOBUTENbHOIO 3N1IEKTpOoA4a 1 anexkTpona 2-ro poaa. 3anucatb ranbBaHMYeCK ANeMEHT Mo npasunamv
NIOMAK.

58

KOHLEHTpaLUMOHHBIN ranbBaHUYeCKUn anemMeHT. MNpuBeCT NpUMepPbI 3NeMeHTa, COCTaBIIEHHOMO U3 3NEKTPOAOB
2-ro poga. 3anucaTb ranbBaHMYECKU anemeHT no npasunam MIOMAK.
dusnyeckme ranbBaHNYECKNE INIEMEHTHI.

59

MoTteHumnomeTpus. MoTeHUMoMeTpUs B 06nacTn oxpaHbl OKpyXKatoLwen cpeabl U pecypcocbepexeHust.
KomneHcauunoHHbI meTtog, nameperns 3LC ranbBaHNYECKUX 3NTIEMEHTOB. ONEKTPOAbl CPaBHEHUS.
KoHCTpyKUMSA KanoMernbHOro 1 xnopcepebpsiHHOro anekTpoaoB. ArneMeHT BecToHa. B 06nacTy oxpaHbl
OKpY>KatoLLen cpeabl U pecypcocbepexeHns.

60

pH -meTpus. CTeknsHHbIN anekTpod. NoH-cenekTBHbIE 3MEKTPOabI.

61

HOTeHLLMOMeTpVI‘-IeCKOG TUTpPOBaHMe.

62

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

63

HeOGpaTMMbIe ANEeKTPOXMUN4eCckmne CUCTeMbl. SﬂeKTpOXMMMHeCKaﬂ KOoppo3us. SﬂeKTpOXVIMVI‘-IeCKVIe MeTOoObl
3aLnTbl OT KOPPO3UW.

64

TepMOD,VIHaMVI‘-IeCKVIVI N KUHETUYECKUN Kputepumn peaKU,VIOHHOVI cnocobHOCTN cnctemMbl. OCHOBHbIE MOHATHUS.
CKOpOCTb peakunn. KJ'IaCCVICbVIKaU,VIﬂ XUMUHECKNX peaKLl,VIVII NPOCTbIE N CNOXHbIE; TOMOreHHbIE N
reTeporeHHble; FOMOCba3HbIe, reTepocbaaHble, KaTanntnyeckne, HekatannTnyeckne n 1.4..

(DaKTOpr, BnnAaroLlne Ha CKOpOCTb XUMUYEeCKon peakunn.

65

CKOpOCTb 3reMeHTapHON XMMmyeckoi peakumn (onpegeneHve). KuHeTudeckoe ypaBHEHUE 3fieMEHTapHOM
XMMWUYECKOW peakLmn. 3aKoH AeicTByLLMX Macc. KoHCTaHTa CKOpOCTU areMeHTapHO peakumn, pakTopsl,
BMUSAIOLLME Ha KOHCTAHTY CKOPOCTMW 3N1eMeHTapHON peakuumn. MpuHUMN HE3aBUCUMOCTM CKOPOCTEN.

66

CKOpPOCTb CMNOXHOWM XMUYEcKon peakummn. dakTopbl, BMAIOLLME HA CKOPOCTb Pa3NUYHBLIX XUMMUYECKUX
npoueccos. MNpumepsl.




KuHeTnyeckoe ypaBHEHNe CMOXHOMN peakuunn, ongd KOTOpOVI BbINOSIHAETCS OCHOBHOM nocrtynart XUMUYECKON
KMHETUKKN, CormacHoO KOTOPOMY CKOPOCTb peaKkunn nponopunoHalnbHa KOHUEHTpaunaM peareHToB B HEKOTOPbIX

67 ° o
cTeneHsx. YacTHbIi 1 o6LMii NopaLoK peakummn. KoHcTaHTa cKopoCcTM peakumn, hakTopbl, BAUAOLME Ha
KOHCTaHTY CKOPOCTM CINOXHOWN peakuuu.

68 KvnHeTvka 0gHOCTOPOHHUX peakuumin nepeoro nopsiaka. AuddepeHumansHoe U UHTerpanbHoe
KUHeTUYeckue ypaBHeHus. Meprog nonypacnaga BewecTBa. KMHeTUYeCKME KpyBbIE.

69 KnHeTuka 0gHOCTOPOHHX peakumit BToporo nopsaaka. AuddepeHumansHoe U MHTerpanbHoe KMHeTudeckue
ypaBHeHusi. [lepuop nonynpespalleHns BelecTBa. KUHeTUYECKME KpUBbIE.

70 JKcnepuMeHTasbHble UCCNeaoBaHUsa KMHETUKU XMMUYECKUX peakuuin. MeToabl onpeaeneHust nopsiaka

peakunn n €€ KOHCTaHThI CKOpOCTH.

3aBUCMMOCTb CKOPOCTM XMMUYECKOWN peakunn oT Temnepatypsl. lNMpasuno BaHTt-INodda. 3aBucumocTb
71 KOHCTaHTbl CKOPOCTU XMMMWUYECKO peakumm oT TeMnepaTypbl. YpaBHeHMe AppeHunyca. QHeprust akteaumm
XUMWYECKON peakuumn.

TeOpI/IFl aKTUBHbIX CTONKHOBEHU. OCHOBHbIE NONoXeHusi. KuHeTnyeckoe ypaBHeHune 6I/lMOJ'IeKyﬂﬂpHOI7I

72 o o
peakuynn. ®Pun3nyecknn cmbicn QHeprnn akTtnBauun. CTepVI‘-IeCKVIVI d)aKTOp.

Teoleﬂ adKTMBMPOBAHHOIO KOMMJieKkca.
73 OCHOBHbIE NONOXEHWS. KOOp,D,MHaTa peakuun, aKTI/IBI/lpOBaHHbIﬂ komnnekc. KnuHetnyeckoe ypaBHEHUe.
Pur3nYeCcKUin CMbICI MCTUHHOWN SHeprnn akTtmeauuu. [ocTomHCcTBa 1 HEJOCTaTKN Teopun.

doToxumMmM4eckme peakunn.
74 OCHOBHbI€ 3aKOHbI (bOTOXMMMVI. BrnnsHue SNEKTPOMarHUTHOro n3ny4yeHna Ha CKoOpoCTb XUMUYECKOMN peakuun n
COCTOAHME paBHOBeECUA (KOHCTaHTy paBHOBeCI/IFl). BnnsHue ceeta Ha 3HeprequeCKm71 I'IpOCbI/IJ'Ib peakunn.

LenHble peakuum.
CTaguu uenHoit peakuun. PasseTBnéHHbIe U He pa3BeTBNEHHbIE XMMMYecKue peakumn. YpasHeHne CeméHosa

75 o o o .
n ero aHanua. Kak MoXXHO ynpaBnsiTb LLEMHOM XUMUYECKON peakunen. MIHOyKumoHHbIM nepuog. MNonyoctpoB
BOCTMITAMEHEHUS.
Katanus. Bugbl katanuaa.

76 Knaccudukaumsa katanusaTopoB. BnunaHne katannsaTtopoB Ha KUHETUKY U TEPMOANHAMUKY XMMUYECKNX

npoueccos. 3Hep|’eTVI‘-IeCKVIl7I I'IpOdDVIJ'Ib KaTtanuTuyeckomn peakunn. OcHoOBHbIE XapakKTepUCTUKN Katann3aTtopoB:
CEINEeKTUBHOCTb, akKTUBHOCTb

6.3.2 TunoBble TeCcTOBbIe 3aAaHNA

He npegycmoTpeHo.
6.3.3 TunoBbIe NPaKTUKO-OPUEHTUPOBAHHbIE 3a4aHUA (3agayu, Kenchbl)

1. Vicnonb3yst MHTerpanbHoe ypaBHeHe  M306apbl XMMUYECKOW peakumm paccunTaTtb TEPMOANHAMUNYECKYHO
KOHCTaHTy paBHOBECUS HEKOTOPOW peakuumn npu 3agaHHon Temnepatype 500 K, ecnv n3BectHO, 4TO nNpu TemnepaTtype
470 K KoHCTaHTa paBHOBeCUS 3TOM peakuumn paeHa BenudnHe 0,0158, a npn temnepatype 530 K paBHa 0,282.

2. PaccunTatb MOSEKYNSIpHYI0 Maccy pacTBOPEHHOrO BeLecTsa, ecnv BogHbIv pacteop 1 r Bewwectsa B 50 mn
BOAbl 3amep3aeT npu TemnepaTtype —0,015 °C.

3. PasnoxeHue BeLLecTBa NPOMCXOANT MO YPaBHEHUIO peakLmmn NepBoro nopsaka ¢ KoHCTaHTom ckopocTn k=0,3
MUH-1. PaccunTaTtb BpeMsi, B TEYEHMNE KOTOPOro KOHLEHTpaums BelecTBa A ymeHbunTCA B 3 pasa. Paccuitate nepuof
nonynpeBpaLleHnsa JaHHOro BeLecTBa.

6.4 MeToauueckue matepuansl, onpegensilowme npoueaypbl OLeHUBaHUA pe3yfibTaToB 00y4YeHus
6.4.1 YcnoBua gonycka oby4arowerocs K NpoMexXyTo4HOW aTTecTaumm 1 nopsaaok NMMKBMAaLumM akageMm4eckomn
3a10/MKEeHHOCTU

MpoBegeHve NPoOMEXYTOYHON aTTecTaluumn pernameHTMpoOBaHO NokanbHbIM HOpMaTUBHbLIM aktom CI6IYITA
«lNonoxeHne 0 NpoBeAEeHNM TEKYLLEro KOHTPOS YyCreBaeMoCTU 1 NPOMEXYTOYHOM aTTecTauny oby4aroLLmxcs»

6.4.2 dopma npoBeaeHUsi NPOMEXYTOYHOM aTTecTauuMm No gucumnimnHe

YcTHas + [NMncbmeHHas + KomMnbloTepHOEe TeCcTUpOBaHue ET]

6.4.3 Ocob6eHHOCTH nposeneHuns npome)KyTquoﬁ aTrTecTauuu no gucunninunHe

B03MOXHOCTb NONb30BaTLCA CNPaBOYHLIMU TAabNMLAMKN U KanbKyNATOPOM.
Bpems nogrotoBku OTBETOB HA 3aJaHusi k3ameHaumMoHHoro buneta - 60 MUHYT.
Ha 3awuTy kypcoBon paboThbl otBoaMTCA He 6onee 20 MUHYT.



7. YYHEBHO-METOANYECKOE N UH®OPMALIMOHHOE OBECNEYEHWE OUCLUUNITUHDbI
7.1 YyebHasa nutepartypa

AsTOp

3arnasue

M3gaTtenbcTBo

| oo nspaHua |

Ccblinka

7.1.1 OcHoBHas y4yebOHas nutepartypa

EpemuH B. B. (1 gp.) |OcHoBbl chnsmnyeckon xmmmm https://ibooks.ru/read
(OneKkTpoHHbIN pecypc) : ing.php?
y4yebHuK : B2 4. Y. 1: short=1&productid=3
Teopusa. — 5-e usgaHwue, Mocksa: na6°PaT°p”ﬂ 2019 73279
nepepab. u gon. (an.). — SHaHUA
(YuyebHuk onsi BbicLen
LLKOSbI)
EpemuH B. B. (1 ap.) | OcHoBbI thmanyeckon xmmmm https://ibooks.ru/read
(OnekTpoHHbIN pecypc) : ing.php?
y4yebHuK : B2 4. Y. 2 : short=1&productid=3
Teopus. — 5-e usgaHwue, Mocksa: ﬂaGOPaTOpVIﬂ 2019 73280
nepepab. u gon. (an.). — SHaHu
(YuyebHuk ons BbicLen
LLKOSbI)
CenuBaHosa, H. M., dusnyeckasn xmmus KasaHb: KasaHckui http://www.iprbooksh
MaenunyeHko, J1. A., HaLMOHamMbHbIN op.ru/79588.html
Bynuooposa, I'. B., nccneaoBaTenbCKUl 2016
MpockypuHa, B. E., TEXHOMOrNYECKUN
raJ'IFlMeTD,VIHOB, 0. T. yHUBEpcuTeT
7.1.2 lononHuTenbHasa y4ebHasa nutepartypa
N6parumosa P. U., dusnyeckas xmmus. http://publish.sutd.ru/
pebeHHukor C. @., KypcoBas paboTa cre.: crieryntg 2017 tp_ext_inf_publish.ph
3anuea E.N. p?id=2017191
Nbparumosa P. U., dursnyeckasa xmmus. http://publish.sutd.ru/
MeraHosa H. B., KuHeTuka n katanms. ) tp_ext_inf_publish.ph
XonoxoHoBa J1. N, KnHetnuyeckue CaHKT-6I'IeTep6ypr. 2021 p?id=202168
Hosocenos H. IM. NCCreaoBaHMs XUMUYECKNX cnerynta
npoLieccos
bynunpoposa, I'. B., MpoBepka TekyLwmx n KasaHb: Ka3zaHckui https://www.iprbooks
Lwnnosa, C. B., OCTaTOYHbIX 3HAHUN HaLMOHamMbHbIN hop.ru/100593.html
AnbmeTkuHa, J1. A, CTYOEHTOB Mo gucuunnunHe nccrneaoBaTensCKun 2018
ManamertauHos, FO. . | «®usmyeckasd xumusa» TeXHOMOrMYeCcKuii
yHuUBepcuTeT

7.2 Nepe4veHb NnpocdeccuoHanbHbIX 6a3 AaHHbIX U MH(OPMaLMOHHO-CNPAaBOYHbIX CUCTEM
Cnmncok unsnKo-XMMmnyeckmx BenmymH cuctembl CU ¢ 0603Ha4YeHUsIMM U pa3mMepHOCTbI0 [ONEKTPOHHbLIN pecypc).

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

VBTaHTEpMO — 6a3a AaHHbIX TEPMOANHAMNYECKUX CBOWCTB MHAUBMAOYANbHbIX BELWECTB [ONEKTPOHHbLIN pecypc].
URL: chem.msu.su/rus/handbook/ivtan
BaHK faHHbIX pagnauMOHHbIX Y AHepPreTUYeCcKUX napameTpoB ABYXaTOMHbIX MOMNEKyn [QNeKTPOHHbIN pecypc].
URL: http://www.chem.msu.su/rus/chinfo/raden/welcome.html
OkncnnTenbHO-BOCCTaHOBUTENMbHbIE MOTEHUManbl [AneKkTpoHHbIv pecypc]. URL:
http://www.chem.msu.su/rus/handbook/redox/welcome.html
Basa aaHHbIx Tepmuyeckne KoHcTaHThl BelecTts [OnekTpoHHbIn pecypc]. URL: http://www.chem.msu.ru/cgi-
bin/tkv.pl?show=welcome.html/welcome.html
BecnnaTtHbIn oHNaH NHCTpyMeHTapui no xumun. ChemDB Web Interface Index. [OnekTpoHHbii pecypc]. URL:

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

MHdopmaumoHHas cuctema «EgnHoe okHo goctyna k obpasoBaTenbHbIM pecypcamy» [ONeKTPOHHbINA pecypc).
URL: http://window.edu.ru/

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

OnekTpoHHasa 6ubnuoteka yuyebHbix naganuni CreryrTh [OnektpoHHbiv pecypc]. URL: http://publish.sutd.ru

7.3 Nepe4veHb NULEH3UOHHOIO U CBOGOAHO pacnpoCcTpPaHAeMOoro NpPorpaMmMHoOro o6ecneyeHus
1C-butpukc: BHyTpeHHUI nopTan y4ebHoro 3aBefeHus
Microsoft Office Standart Russian Open No Level Academic
Microsoft Windows Professional Upgrade Akagemnyeckas nuueH3ns




7.4 OnncaHuwe maTepuarnbHO-TeXHU4YeCKOWN 6a3bl, Heo6XxoAUMOM AN ocyLecTBNeHusa obpa3oBaTesibHOro
npouecca no gucumnsivHe

CneumanuanpoBaHHas U3anko-xumMmuyeckas nabopatopusi, KoTopasi ocHalleHa:nabopaTopHbIMU CTONamu,
nabopaTopHoI NOCyAon, aHaNUTUYECKUMUN N TEXHUYECKUMIN BECaMU, CYLLUMMbHBIM LIKAdOoM, BbITS>KHBIMW LLUKadamu,
OUCTUNNATOPOM, BoasiHOM OaHen, pedpakToMeTpamu, NonspMMeTpamu, KaropMMmeTpamu, KOHAYKTOMeTpamu,
noTeHumMomeTpamu, pH-MeTpoM, MOHOMETPOM, NTabopaTOPHBLIM KOMMIIEKCOM «XUMWSI», yCTAHOBKOW AN
NoTEeLMOMETPUYECKOrO TUTPOBAHMS, YCTAHOBKOWN AN KOHOYKTOMETPUYECKOrO TUTPOBAHNS, YCTAHOBKOW Anst
KPMOMETPUYECKMX U3MEPEHNI, YCTAHOBKOW ANSA U3YYeHNsi paBHOBECUS «KMAKOCTb-Nap», YCTAHOBKOW ANsl U3y4YeHus
O[C ranbBaHU4YECKNX SNEMEHTOB.

B naGopatopuun nmeeTtcs aocka, nepcoHarnbHble KOMNbIOTEPLI U MyNbTUMEAMWIAHbIA 3KpaH A5 BbINONHEHWS
MHTEpPaKTUBHbIX paboT 1 NpocMoTpa BuaeoMaTepuanos.

AypuTtopusi OcHalueHune

MynbTuMeguiiHoe obopyaoBaHue, cneunanmanpoBaHHas mebenb, Jocka
NekynoHHas y A PyA H P A
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