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1 BBEOEHME K PABOYEW NPOrPAMME OUCLMMNIIUHbI

1.1 Uenb pumcumnnuubl: CdopmupoBaTb komneteHumMnm obyuvaioulerocss B 06racTM OCHOBHbIX 3aKOHOB,
onpeaensowmnx HanpaBneHHOCTb XUMUYECKUX U (pa30BbIX MPEBPALLEHUA, CKOPOCTN MUX MPOTEKaHUs!, BIUSIHUS Ha HUX
cpeabl, NpuUMecen, M3nyyeHusi; ansa Bblbopa MeTooB M 0OOCHOBAHUSA TEXHWYECKUX PELUEHMI, HamnpaBfieHHbIX Ha
obecneyeHune TexHocdepHon 6esonacHoCcTH.

1.2 3agaun gUCUUNIIUHBI:

* packpbiTb pofb (PU3NYECKON XMMMM B MNpoLieccax, HamnpaBfeHHbIX Ha MWUHUMM3AUMIO aHTPOMOreHHoro
BO3AENCTBUSA HA OKPYXKaIOLLYHO cpeay U 3almuTy NpoM3BOACTBEHHOMO NepcoHana

* MoKasaTb TEOpPEeTUYECKME U NpaKTUYeCcKne BO3MOXHOCTM PU3MYECKON XUMUM NS aHann3a U KOpPeKTUPOBKU
MEPONPUATUA NO OXpaHe OKPYXKAKLLEN cpeabl C LEeNbio NOBbILLIEHNS 3KONOrm4yeckon 6e3onacHoOCTM U npeaynpexaeHnst
BO3HWKHOBEHMS Ype3BbIYaNHbIX CUTYaLMI MPUPOLAHOrO N TEXHOrEHHOIO XapakTepa

1.3 Tpe6oBaHuA Kk NpeaBapuTeNbLHON NOAroTOBKe 0Gy4atoLlerocs:

MpenBaputenbHasa NoAroToBKa NpeanonaraeT co3faHne OCHOBbI A4S POPMUPOBAHUSA KOMMNETEHLMN, yKa3aHHbIX
B M. 2, NPV U3YYEHUN OUCLUNIIUH:

AHanuTuyeckasi Xumusi 1 usnKo-XMMmnYeckre MeToasl aHanmsa

OOwasa n HeopraHnyeckast XMMunsi
MaTtemaTunka

MHopmaumnoHHbIe TEXHOMOMMN
dusmka

2 KOMNETEHUMN OBYYAIOLWWEIoCs, ®OPMUPYEMbBIE B PE3YJNIbTATE OCBOEHUA OUCLUMNNHDbI

OlNK-1: Cnoco6eH yunTbiBaTb COBPEMEHHbIe TEHAEHLMWN Pa3BUTUA TEXHUKU U TEXHONOIMUM B obnactu
TexHoccepHOM 6e30NacHOCTU, UBMEPUTENTIbHOMN U BbIMUCTIUTESIbHON TEXHUKU, MHPOPMAaLIMOHHbIX TEXHOJIOTUW
Nnpu peLieHnn TUNOoBbIX 3aga4y B o6nactn npodeccuoHanbHON AeATeNbHOCTU, CBA3aHHOM C 3aluuTON
OKpyXatoLen cpeabl U obecneyeHnem 6€30NacHOCTU YerloBeKa;

3HaTb: OCHOBHble 3aKOHbl W COOTHOLIEHUS U3NYECKOW XUMUU (XMMWUYECKOW TEepMOAMHAMUKM, 3SfEKTPOXUMMUN,
XUMUYECKON KMHETUKW, OCHOBbl (ha3oBblX PaBHOBECUM U MEPexodoB), CMOCOBbI MX MNPUMEHEHUs AN pelleHus
TeopeTUYecKnx 1 NpuknagHblx 3agad, posib PUsM4ecKorn XMMUN Kak TeopeTnyeckoro doyHaaMeHTa COBPEMEHHON XUMUN
1 NPOLLECCOB XMMUYECKON TEXHOMOTUN.

YMeTb: NpOrHo3npoBaTh BAUSIHUE pasnuyHbIX (PakTOpoOB Ha XUMWYEcKoe paBHOBecue, Ha ha3oBoe paBHOBECMHE, Ha
paBHOBECME B pacTBOpax SMeKTponuToB, Ha noTeHuman snektpogoB u 3[C ranbBaHUYECKUX 3NEMEHTOB, Ha
HanpaBfeHne M CKOPOCTb XMMUYECKUX peakuui; COCTaBnATb KUHETUYECKMEe YpaBHEHUS 0119 KMHETUYECKU MNpPOCTbIX
peakumi, knaccuuumpoBaTtb 3MeKTPodbl U INEKTPOXMMUYECKME LIenn, Nonb30oBaTbCs CMPaBOYHOW NUTEepaTypon no
PU3NYECKON XUMUN.

BnapeTb: HaBblkaMu NpoBeAeHUS TUMOBbLIX PUNKO-XMMUYECKUX UCCNEAOBAHUI N HaBblKaMu PELLEHNS TUNOBbLIX 3a4ay B
obnact XuMM4ecKon TepMOAMHaMMKM, ha3oBbIX PaBHOBECMI M (ha30BbIX MEPEXOAOB, ANEKTPOXUMUM, XUMUYECKON
KMHETUKN




3 PE3YJIbTATbI OBYYEHUA MO AUCLUMITNHE

HavnmeHoBaHue n cogepxaHue pasaernos,
TEM U Y4EBHbIX 3aHATUIA

Cemectp
(kypc gna 3A0)

KoHTakTHas

pabota

Tek.
(4achbl)

Na6.
(4achbl)

CP
(vachbl)

MHHOBaL.

copmbl
3aHATUN

dopma
TeKyLLero
KOHTpOns

Pasgen 1. Xumnyeckass TepMmoanHamMumka m
YYEHME O XMMMUYECKOM paBHOBECUU

Tema 1. Mpeomet XMMUYECKON
TepMOANHaAMMKN.

OCHOBHblIE ~ MONOXEHUST U MOHATUS
XUMUYECKON TEPMOOUHAMUKU:  CUCTEMA,
napameTpbl U YHKUMU  COCTOSIHUS
cuctembl  (onpedeneHusi, pasMepHOCTM).
OKCTEHCUBHbIE W MHTEHCUBHbLIE BEINUYMHBI.
BHYTpEeHHsA 3HEprust u SHTPOMUS CUCTEMBI.
OHTanbnus, ceobogHasa aHeprust [Mbdca m
enbMronbLa CUCTEMBI.

dyHKUMKM npouecca. Tennota u paboTa kak
dopmbl nepegayu 3HEepruu.
MaTemaTnyeckoe BblpaxeHue  paboThbl
paclwmpeHust  cuctembl. [pyrne  Bugbl
pabot. None3Haa paborta. MakcnmanbHas
paboTa paBHOBECHbIX MPOLECCOB.

MepBbIn 3aKoH TepMOANHAMUKMN.
MaTtemaTtuyeckoe BblpaxeHue 1-ro 3akoHa
TEPMOAUHAMUKN ONS  3aKPbITbIX CUCTEM
(andbdepeHumnanbHas wu WHTerpanbHas
dopmbl)

MpumeHeHne nepBoro 3aKkoHa
TepMOANHAMMKN K XMMUYECKUM npoLieccam.
Tepmoxumunsa. CraHgapTHOE  COCTOsIHME
BellecTBa. CtaHgapTHbIN TEnmnoBoun
adppekT XUMUNYECKOWN peakuumu.
CrtangapTHble TennoTtbl obpas3oBaHust U
CropaHusi XMMUYECKUX COeAMHEHMI. 3aKoH
"ecca u ero cnencteug.

TennoemkocTb BellecTBa. W3oxopHasa u
nzobapHas TennoemkocTn. CBsA3b Mexay
HUMW ONS ngeanbHOro rasa. 3aBUCUMOCTb
TeNnnoeMKoCTV BellecTBa OT TeMnepaTtypbl.
3aBUCUMOCTb  CTAHOAPTHOW  SHTanbnuu
peakummn (ArH®) oT TemnepaTypbl. BeiBog 1
aHanus ypaBHeHUs Kupxroda.
OudbdpepeHumnansHas dopma  ypaBHeHUS
Kupxroda.

Xapaktep kpuBbix ArH° = f(T) B
3aBMCUMOCTM OT 3HaKa BenuunHbl ArCp°.
Mcnonb3oBaHve WuHTerpanbHon popMbl
ypaBHeHus1 Kupxroca pns BbluMCIEHUS
TennoBbIX adhhekToB XUMUYECKMX
NpoLEecCcoB Npu 3agaHHON TemnepaTtype.
JlabopaTtopHass pabota: WHCTpykTax no
TexHuKe 6e3onacHoCTw.

"KanopumeTtpus.

1) OnpepeneHne TennoTbl pacTBOPEHMS
conw.

2) OnpepeneHue TEennoTbl
HenTpanusauun".
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Tema 2. DopMynmMpoBKY Il 3aKkoHa
TepMOANHaAMMKN. TepmogmHammnyecku
obpatumble M HeobpaTMmble  MPOLIECCHI,
CaMOnpOn3BOIbHbIE " BbIHY>XOEHHbIE.
Crartuctmnyeckumn xapakTep 1 3aKkoHa
TepMmoanHamunkn. O6beanHeHHoe BbipaxkeHue |
n Il 3akoHoB TepmoanHamuku. K3meHeHue
SHTPOMNUM CUCTEMBI npm npoTekaHnn
pasnMyHbIX MPOLLECCOB: MPU U30TEPMUYECKOM
CMeLLEHMN naearnbHbIX ra3oB, NPU HarpeBaHuu,
npu U3MEHeHUM 06bemMa, Npu  U3MEHEHUU
OaBreHus.

IIl Hayano TepmoanHamuku. MNoctynat MNnaHka.
BblumcneHne abCcontoTHOM 3HTpONUM.
Kputepun HanpaBfeHHOCTH npoLeccoB
OHTpOMMA  KaK  KpUTepuMn  HanpasneHus
npouecca B  W30MMPOBAHHOM  CUCTEME.
CeobogHasa 3Heprusi mbbca kak kputepum
HanpaBfeHuss MpoLeccoB B CUCTEMax Mpu
noctoaHHbix P, T. CBobogHaa aHeprus
lenbmronbua Kak KpuUTEpWUi HanpaBrieHHOCTU
npoLLeccoB B cucTeMax npu NOocTosiHHbIX V, T.
MpuHUMN 3KCcTpeMymoB. TepMoanHamudeckue
noTeHumarnbl.

YpaBHeHue 'nbb6ca-Ienbmronbua.

JTabopatopHoe 3aHgTme: «Pacuér
CTaHOapTHbIX TepMogUHaMMYEeCKNX
napamMeTpoB  XUMWYECKOW  peakuum  npwu
3afaHHOn TemnepaTtype»

Tema 3.

TepmMognHamMmka MHOTOKOMMOHEHTHbBIX CUCTEM.
MapunanbHble BEJINYUHBI. XnmMnyeckuni
noTteHumnan. 3aBncMMocTb XUMUYECKOro

noTeHuUmnana KOMMNoOHeHTa CUCTEMbI OT COCTaBa
B MAeanbHbIX U peasbHbIX CUCTEMAX.
TepMoaMHaMU4eckuin ~ Metog B XUMUWN.
OCHOBHbIE NOHATUS. XMMUYECKas NepeEMEHHas.
TepmoanHamuyeckune XapaKTepUCTUKM
xumudeckon peakumm (Ar U, Ar H, Ar S, ArG, Ar
F ). CranpapTHble TepMoAUHaAMUYeCKMe
xapaktepuctukm peakumm (ArUo, ArHO, Ar SO,
ArGO, Ar FO).

Xummyeckoe  pasHoBecue.  [uHamunyeckuin
Xapaktep Xxumumyeckoro pasHoBecusi. OO6Liee
YCINOBUE XMMWYECKOTO PaBHOBECUSI CUCTEMBI,
3aKOH OeWCTBYIOLLMX Macc.

Xumunyeckoe CpoacTBo cucTeMmsl no
OTHOLLUEHMIO K JaHHOW peakumu, Kak dyHKUuS
COCTOSIHUAl ~ CUCTEMbI,  XapakTepusyoLlas
OTKIIOHEHWE  CUCTEMbI  OT  XMMWUYECKOro
paBHOBecusi.  XuMMUYeckass  MepeMeHHas.

Xumunyeckoe CpoacTBo Kak Kputepun
HanmpaBfeHUss  XMMWYECKOro npouecca B
cucteme.

KoHcTaHTa paBHOBecCuMsl TrasoBbIX peakuuin.
KoHcTaHTa paBHOBeCUS peakLuui B pacTBopax.
CBa3sb TepMOANHaMNYECKON KOHCTaHThI
paBHOBeCusi  peakuum M CTaHOapTHOro
n3obapHoro noTeHumana peakuum

PasHble ¢opmbl BblpaXxeHus 3aKoHa
OEeVCTBYOLWMX Macc. 3aBWCMMOCTb COCTaBa
paBHOBECHOW CMeCH OT OaBMeHus.




Tema 4. BenuunmHa cBOGOOHOW 3SHEpPrum
peakumm (ArG) kak KpuTepuin HarnpaeneHusi
Xumu4yeckoro npouecca. Maremartnyeckoe
obocHoBaHwMe.

YpaBHEHUS] U30TEPMbl XMMWUYECKOW peakuuu,
NPUMEHNMbIE K peakuusm, npoTekalwum B
noeanbHOM rasoBOM  CMecW, uMaeanbHOM
XNOKoM pacTBope. 'eTeporeHHble XMMn4yeckue
paBHOBECMKSI. KoHcTaHTa paBHOBECKS
reTeporeHHoOn XMMMUYECKON peakLmu.
MHTepakTMBHas naboparopHas pabora:
"WccnegoBaHne XMMUMYECKOro paBHOBECUS B
rasoBon cucteme, cogepxatiern N204 n NO2
BbinonHsieTcs camocTtoaTenbHo Ha MO

Tema 5. BnusHue TemnepaTypbl Ha XMMU4yeckoe
paBHOBeECUE. 3aBMCNMOCTb KOHCTaHThI
XMMWYECKOTO paBHOBECUS OT TemnepaTypbl.
YpaBHeHMe wu306apbl XMMWYECKOW peakuuu.
WHTerpnpoBaHne gudpdepeHumansHomn opmbl
ypaBHeHUs n3obapbl B HELLMPOKOM UHTEpBarne
TemnepaTtyp. pacduyeckas nHtepnpetauus.

KoHTponbHas paboTta no pasgeny:
"Xumunyeckas TepMoaMHaMmka U y4eHue o
XUMUYECKOM paBHoBecUn".

Pasgen 2. OcHoBbl yyeHuss O asoBbIX
npespaLeHmsax

Tema 6. leTeporeHHble cuctembl. OCHOBHblE
onpeerneHus. das3a, cocTaBnsoLue
BeLLecTBa, He3aBuCUMble KOMMOHEHTHI,
cTeneHb cBOBOAbLI CUCTEMBI.

Ycnosue yctonumBoctTM a3 M (asoBoro
paBHoBecus. NMpaBuno das Mbobca

Tema 7. dunsunyeckme npeBpaLleHns
WHAMBUAYanbHbIX BELLECTB.

da3oBble paBHOBECUST B OOHOKOMMOHEHTHOM
cucteme. YpasHeHne Knaysunyca- KnanenpoHa.
AHanns auarpamm COCTOSIHUSA
OLHOKOMMOHEHTHbIX  cucteM. Kputnuyeckas
TemnepaTypa. Ceepxkputudeckme dnionasl.
MHTepakTMBHas naboparopHas paborTa:
"MayuyeHne paBHOBECUS XUOKOCTb - Map B
OLJHOKOMMOHEHTHON cucTeme".

BeinonHsieTca camoctoaTenesHo Ha MO
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Tema 8. Ob6Lwas xapakrepucTvka pacTBOPOB.
ConbBaTauusi, roMmo- U retepoaccounaums B
pactBopax. Buabl pactBopoB.

Cnocobbl  BblpaXeHust cocTaBa pacTBOPOB
(MONANBHOCTb, MOMAPHOCTb, MOfbHAs AOs
KOMMOHEHTa, MaccoBas Aorsi KOMMOHEHTA).
PaBHoBecus: XNOKOCTb - nap B
OBYXKOMIMOHEHTHbIX cucTemax. 3akoH Payns n
NPUYMHBbI  OTKIOHEHUI OT Hero. [pegensbHo
pasbaBneHHble pacTBopbl. 3akoH [eHpw.
TemnepaTypbl KAMEHWS W KpucTannusauum
pacTBOPOB HeneTy4mx BellecTs. Bropon 3akoH
Payns. KpuomeTpus. 3b6ynunockonus.
OcmoTuveckoe pfaBneHve pacTBOpOB. 3akoH
BaHT-lNodhda. OcmomeTpus.

PactBopbl rasoB B xugkoctax. BnwusHue
OaBreHns N TemnepaTypbl Ha pacTBOPMMOCTb
rasoB B XUOKOCTSX.

JlabopaTopHas pabota: "Kpnometpusa", nmbo
WHTEepaKTuBHas nabopartopHas paboTta
«OcmomeTpusi» no BeIBOPY NpenogasaTens

Tema 9. PaBHOBecusi: XuOKOCTb - Nap.
dasoBble guarpammel: (T-cocTtaB; P-cocTtaB)
neTy4ynx cmecen.

BrvHapHble pacTBOpbl NETYYMX KOMMOHEHTOB C
HeorpaHM4YeHHONW B3aUMHOW PacTBOPUMOCTHIO.
3akoHbl KoHoBanoBa. A3eO0TpornHble CMecwu.
Bugbl dasoBbix guarpamm  «TemnepaTypa
KMNeHus- cocTaBy (guarpamMm KUNeHus neTyqmx
cmecen). AHanua avarpaMmm KMneHust neTy4vmx
cmecen. NMpasuno polvara.

BvHapHble pacTBOpbl NETYYMX KOMMOHEHTOB C
OrpaHM4YeHHONW B3aMMHOW pPaCcTBOPUMOCThIO.
eTepoaseoTponHble cmecu. Buabl asoBbix
anarpamm «TemnepaTtypa KuneHwusi- cocTaB»
(OnarpamMm KuneHust neTydux cmecemn). AHanus
anarpamm  KUMNEHUs  neTyuymx Ccmecen ¢
OrpaHU4eHHON B3aMMHOWN pacTBOPMMOCTbIO
PasgeneHne netyyux cmecen.  Pusuko-
XMMUYECKME OCHOBBI neperoHkn. KoHcTpykums
nabopaTopHbIX MNEPEroHHbIX annapatoB U
PEKTUDMKALIMOHHbIE KOJTOHHbI.

OrpaHMyeHHO CMeluMBaloLWmMecs  KUOKOCTU.
dazoBble guarpaMMbl CUCTEM C OFPaHUYEHHOMN
pacTBOPMMOCTbIO KOMMOHEHTOB.

1.J1abopaTopHas pa6orTa: «®PazoBoe
paBHOBecue xupkocTb-nap. Onpegenenue
cocTaBa XUAKoW 1 naposon as".

2. WHTepaktnBHaa  nabopaTopHass  paboTa:
"MNeperoHka neTy4mx cmecen".
3.MIHTepakTnBHaa  nabopaTopHasi paboTa:
"AHanua3 guarpaMMm  KuneHust  GUMHapHbIX
cuctem". BbINONHAETCA CaMOCTOATENbHO Ha
rno

BoinonHsetca opgHa pabota no  Bbibopy
npenogasaTtensi.
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Tema 10. PaBHOBecusA: KpucTannbl - XUOKOCTb
B [OBYXKOMMOHEHTHbLIX cucTemax. [uarpaMmmbl
nnaBkoCTM OuHapHbIX cuctem. [locTpoeHne
ouarpamMm nraBKOCTW. 30HHaAs MnaBka Kak
MEeTOoZ, NOSyYeHNss CBEPXUYMCTbIX METansos.
Tepmunyecknin aHanui. KpuBble oxnaxxgeHus
OunHapHbix cuctem. [locTpoeHue pguarpamm
NNaBKOCTM Ha OCHOBE aHanM3a KpuUBbIX
oxnaxaeHus:.

Konnoksnym no pasgeny "OCHOBblI y4eHuUs O
¢a3oBbIX paBHOBeECUSIX".

Pasgen 3. Xumuyeckasa KMHeTuKa

Tema 11. TepmogumHammyeckuii "
KMHETUYECKUI Kputepum peakuMoHHOM
cnocobHocTn cuctembl. OCHOBHbIE MOHATUS.
CkopocTb peakuum. Knaccudumkaums
XUMUYECKNX peakumn. KnneTtnyeckoe

YpaBHEHMWE 3NeMEHTapHO peakuum.

3akoH  OenCcTBYHOLMX mMacc. dakTopl,
BNUSIIOLLIME HA CKOPOCTb CINOXHOWM XMMMUYECKOM
peakumu.

JlabopaTopHas paborTa: "MiccneposaHue
KMHETUKMN peakuum KaTanuTu4yeckoro
pasnoXeHusa nepokcuga sogopoaa”.

Tema 12. [naBHas 3agava opManbHON
KMHETUKN. KnHeTuka OOHOCTOPOHHMX peakunii
1-ro nopsagka. KuHeTMka OQOHOCTOPOHHMX

peakuun 2-ro nopsigka. Knnetunka
OOHOCTOPOHHMX peakLMin N-0ro nopsigka.
KuHeTunyeckme KpuBble. Mepwuog

nonynpeBpaLleHns BeLLecTBa.

MeToabl onpefeneHna nopsgka peakuui.
BrnivaHue TemnepaTypsbl Ha CKOPOCTb
Xumudecknx peakuuin. Npasuno BaHT- MNodda.
YpaBHeHue AppeHuyca.

JTabopaTopHas paborTa: "Onpepenexnue
KOHCTaHTbl CKOPOCTU MHBEPCUM Caxapo3bl

ra

Tema 13. KuHeTuka anemeHTapHbIX peakuuin.
Teopusi aKTUBHbIX CTONKHOBEHUN. OCHOBHbIE
nonoxeHunsi Teopun. KnHetnyeckoe ypaBHeHne
OvmMonekynsapHom peakummn. PUsnMYeCKnii CMbicn
3Heprnm aktTnBaumm. CTepmnyeckun gakrop.
Teopus akTMBUPOBAHHOIO KOMMIEKCa.
OcHoBHble nonoxeHus. KoopanHata peakumm,
aKTMBMPOBAHHbLIN  komnnekc. KunHeTuyeckoe
ypaBHeHne. DU3MYECKMA CMbICIT UCTUHHOWN
3aHepruu akTnBaLmu. HocTtouHcTBa n
HeJoCTaTKn Teopuu.

JlabopatopHoe 3aHATHE: Onpepenexne
KOHCTaHThI CKOpOCTY peakumu no
3KCNepUMeEHTarnbHbIM AaHHbIM.
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Tema 14. LUenHble peakumn. Ctagmm LenHom
peakumu. Pa3BeTBnéHHbIE 7] He
pa3BeTBIEHHbIE XUMUYecKne peakuun.
YpaBHeHne CeméHoBa K ero aHanms. Kak
MOXHO  YNpaBnsaTb  UENHOW  XMMUYECKOW

peakumen. MHOYKUMOHHBIN nepuog.
lMonyocTpoB BocnraMeHeHus.
doToXnmmnyeckme peakumm. 3aKkoHbl

doToXnmMmmn (F'potryca—[penepa, BaHT-
Modhda, hoToXMMUYECKON IKBUBANEHTHOCTH).
KaTtanus. BnusHue katanu3aTopoB Ha KUHETUKY
U TEepMOAMHAMWUKY XUMWUYECKUX MpPOLLECCOB.
OHepreTMyeckun nNpodunb  KaTanuTUyYeckomn
peakuuu. OcCHOBHbIE XapaKTepUCTUKM
KaTanusaTopoB: CENeKTUBHOCTb, aKTUBHOCTb.
Katanusatopbl U MWHIMOWUTOPbBI  XMMWYECKMX
peakuun. 3aKkoHOMepHOCTH KUCMOTHO-
OCHOBHOro katanusa. Katanus KomnneKkcHbIMu
coeanHeHuaMu. depMeHTaTUBHBIA  KaTanus.
eTeporeHHbIN KaTanus.

Konnoksnym no pasgeny: "Xumudeckas
KnHeTumka".

Pasgen 4. OnekTtpoxumus

Tema 15. PacTtBOpbl anekTponuTtoB. Teopus
anekTponuTuyeckon guccoumaumm. CunbHble K
cnabble anekTponutbl. CTeneHb guccounauum.
KoHcTaHTa auccoumauum cnaboro
anekTtponuTta. 3akoH pa3BeaeHus OcTeanbaa.
TepmoonMHammyeckass  Teopusi  pacTBOPOB
CUMbHBIX  3NMEKTPONUTOB.  AKTMBHOCTb MU
Ko3dhpMUMEHT aKTUBHOCTM 3riekTponuTa B
pactBope. CpeaHuWe WOHHble  BENUYUHBI.
CpeaHuii MOHHBIN KO3(PULIMEHT aKTUBHOCTMW.
OcHoBHble mnonoxeHus Teopum [Oebas —
Xtokkens ans pacTBOpOB CUNBbHbIX
3NEKTPOSINTOB.

JlabopaTtopHoe 3aHATME: PacueTbl cpepHero
WOHHOro KoadbduumeHta no teopumn [[ebas -
XtoKKens. MpaHuubl NPUMEHNMOCTU
npenensHoro 3akoHa [ebas.

PIrP.J1,K




Tema 16. 3nekTponpoBOAHOCTb pPaCTBOPOB
3NEKTPONTOB. MexaHn3m
3NEeKTPONpoBOAHOCTU. [10ABWXKHOCTE WMOHOB.
dakTopbl, BMSAOLNE HA CKOPOCTb ABMKEHWUS
WOHOB B pacTBOpe.

YoenobHas — anekTpuyeckas  NpPOBOAUMOCTb
pacTBopa anekTponuTa (onpegenexue,
pa3MepHOCTb). BnusiHne Temnepartypsl
pacTBopa W €ro KOHLUEHTpauuu Ha yaenbHYyo
aneKTpuYeckylo nposoanMocTb. padmueckas
3aBUCMMOCTb YAEeNbHON 3neKTPonpPoBOAHOCTM
OT KOHLEHTpauuu Ans pacTBOPOB CUMbHbLIX U
cnabblX 3MEeKTPONIUTOB 1 ee aHanms.

MonspHas  anekTpuyeckass  MpOBOAMMOCTb
pactBopa (onpedeneHne un pPasMepHOCTb).
BbiBO4 ypaBHEHWs, CBA3bIBAKOLWErO YAENbHYIO
N MOMSIPHYIO 3MEeKTPUYECKUE MPOBOLAMMOCTM.
3aBu1CMMOCTb MORNsipHON AneKkTpuyecKkomn
NpPOBOAMMOCTM OT TeMMNepaTypsl.

3aBu1cMMOCTb MOMsipHON AneKkTpuyecKomn
NPOBOAMMOCTM PAcTBOPOB CUJIbHbIX U criabblx
AMEKTPONUTOB OT MX KOHUeHTpauun. padmnk
(nambga OT  KOPHSA M3 KOHUEHTpauun).
MpenenbHas MorsipHas anekTpunyeckas
NpOBOANMOCTb. 3akoH Konbpaywa o
HEe3aBNCMMOM [ABWXKEHWMN NOHOB.

Bbluncnenuve npeaensHou MOMSIPHOM
3NeKTPMYECKON NPOBOANMOCTU MO CNPaBOYHbIM
naHHbiM. OnpegeneHne cTeneHn auccoumasmm
" KOHCTaHTbI auccoumaunm cnaboro
anekTponuta no pesynbTaTtam U3MepeHus
yOenbHOM  3MeKTPUYecKoM  MPOBOANMOCTM

pacTBopa.
KoHayKkTomeTpus. KoHaykTomeTpuyeckoe
TUTPOBaHNe. Bug KpVMBbIX

KOHAYKTOMETPUYECKOrO TUTPOBaAHUS CUSTbHOM
KUCNOTbl  CUMNbHBIM  OCHOBaHMEM; crnaboli
KUCNOTbl  CUINIbHBIM  OCHOBaHWEM, CMecu
CUNbHOW 1 cnabor  KUCMOT  CUSbHBIM
OCHOBaHMeM.

JTabopaTopHas paborTa:
1."KoHOykTOMETpU4eckoe TUTpOBaHUE.
2."OnpegeneHne KOHCTaHTbl  guccoumnauunm
cnaboro anekrponurta".

BbinonHseTca ogHa nabopatopHasa paboTta no
BbIOOpY Npenogasartenst




Tema 17. OnNeKTPOXMMNYECKNE CUCTEMDI.
OcobeHHoCTH MexdasHbIX rpaHuL, B
ANEKTPOXUMUNYECKNX cucTemax.
BO3HMKHOBEHME [OBOWHOIO  3NEKTPUYECKOro
Cnos M ckayka noTeHuMana Ha rpaHuuax
pasgena as. [anbBaHU4YEeCKMA SNEeMEHT.
ManbLBaHM4ecknin 3MEeMeHT. MpaBunsHO
pa3oOMKHyTasi 3neKkTpoxumudeckast Lenb Ha
npumepe anemeHTa Akobu - JaHnans.
OnNeKTPOABMXKYLWINE  CWMbl  rarnbBaHUYECKUX
anemeHToB. [unddysnoHHbIN noTeHuMan wu
MeTodbl €ero  ycTpaHeHus.  OneKkTpoaHble
XUMUYeECKne npovecchl " cyMmmapHas
Tokoobpasylwasi peakumss (Ha npumepe
anemMeHTa HAkobu-[annans). Pacyetr 3MC
06paTMMOro ranbBaHWYECKOro 3nemMeHTa no
ypaBHeHuto HepHcTa.

TepmoanHamuka obpaTUMbIX ranbBaHUYECKNX
anemeHToB. MakcumanbHas anekTpuyeckas
pabota. BbiBog ypaBHeHuss HepHcta un3
ypaBHeHns un3otepmbl peakuun BaHT-Modda.
OnekTpoabl HeobpaTuMble N obpaTUMele.
Tunbl obpaTuMbIX anekTpoaoB (anekTpodbl 1-
ro popa, 9nekTpoabl 2-ro poja, rasoBble
aneKkTpoabl, OKUCIINTENbBHO-
BOCCT@HOBMWTESNIbHBIE  AMeKTpodbl,  MOHHO-
OOMeHHble. OneKkTpoaHble noTeHumansl Mo
BOOOPOAHOM wKane. CtaHgapTHbIn
BOOOPOAHbIA  anekTpod. BblpaxeHve ans
3NeKTPOaHOro noTeHunana obpaTMMbIx
3NeKTpoaoB 1-ro poaa, 2-ro  popaa,
OKVUCINUTENbHO-BOCCTAHOBUTENBHbIX M Fa30BbIX.
Pacyuer 3[C obpatumoro anemMeHTa Kak
pPa3HOCTU €ro 3neKTPOAHbIX MOTEHLNANIOB.
Tunbl ranbBaHU4eCKUX 3NeMeHToB
(xmnyeckme, KOHLEHTPaLUOHHbIE,
dusnyeckme). XMMUYECKMe ranbBaHUYecKne
3IEMEHTBI.

MoTteHunomeTpms. KomneHcaumoHHbIn MeTosq
namepeHns JC ranbBaHMYECKMX INIEMEHTOB.
OnekTpoabl CpaBHEHWS. KoHcTpykuus
KarnoMernbHOro n xnopcepebpsaHHoro
3aneKkTpoaoB. AnemeHT BecToHa.

pH -meTpusa. CreknsHHbIA 3nekTpod. WoH-
CENEKTMBHbLIE 3EKTPOabI.
MoTeHuMoMETpMYECKOE TUTPOBAHMUE.
JlabopaTtopHasa pabota: "OnpegenerHne J[C
ranbBaHN4YECKUX 3NIEMEHTOB.

JlabopaTopHas pabora:
"NoTeHuMomMeTpu4eckoe TUTpoBaHue"
JlabopaTtopHass pabota "OnpegmeneHne pH
OydbepHbIX BOOHBIX pacTBOpPOB".

BrinonHseTca ae nabopartopHble paboTbl no
BbIOOpY Npenogasarensi.




Tema 18. Xumnyeckme UCTOYHWUKKN TOKa.
Batapen. AKKYMynaTOpbI. TonnueHble

ANEeMEHTbI.

HeobpaTvmble 3MEKTPOXMMUYECKME CUCTEMDI.
OnekTpoxuMuyeckas KOppO3us.
OnNeKTpoXMMUYeckne MeToabl  3aWwuTbl  OT

KOpPO3UM.

KoHTpornbHas
"OnekTpoxumuns".

paboTta no pasgeny

nn

WUtoro B cemecTpe (Ha kypce ansa 3A0) 34 | 68 85

KoHcynbTaumm n npomexyToyHas
atTecTtauus (Ok3ameH, Kypcoasi pabota)

4,5 24,5

Bcero koHTakTHas paborta n CP no

AVCUMNIVNHE 106,5 109,5

4 KYPCOBOE NPOEKTUPOBAHUE

4.1 Llenn n 3apga4m KypcoBow paboTbl (npoekTa): CchopmupoBaTtb KOMNETEHUUN 0By4vatoLierocs B obnacTu
PUBNKO-XUMUYECKMNX 3HAHWUI O XUMUYECKMX NpoLeccax, XMMUYECKNX N ha3oBbIX NpeBpaLLeHnsax, HeobxoanMbix Ans
opraHusauum, KOHTPOMS N MHXEHEePHON 3aLUMTbl OKpY>KatoLLen cpefpbl; ChoOpMMpOoBaTb YMEHUSA CaMOCTOSITENbHOrO
peLLeHnsa NoCTaBneHHON 3a4aun, a Takke YMeHUs 1 HaBblkOB OCHOPMIIEHNSI CBOETO PeLLIEHUS B MaTeMaTUyeCcKom
dopme, B BUAE rpamyeckor 3aBUCUMOCTN U NOSICHUTESBbHOM 3aruCcKu.

4.2 TemaTuka KypcoBon paboTbi (npoekTa): 1. Aocopbums n pasgeneHve gecopbara MeToaoM

pekTndukaLmm

2. Abcopbums 1 pasgeneHne pactesopa METOAOM PeKTUdUKALIMK
3. Abcopbuus 1 pasgeneHne, KOHLEHTPUPOBaHWE pacTBopa MeETO40M obpaTHOro ocmoca
4. PazgeneHne pacTBOPOB 3MEKTPOSIUTOB (BbIMOPaXKMBaAHWE pacTBOPUTENS!, BbiMapuBaHue, KpUcTannmsaums

4.3 Tpe6oBaHuMA K BbINOMTHEHUIO U NPEeACTaBEHUIO pe3yfibTaTOB KYpCcOBOM paboThl (MpoeKkTa):
BbINONHAETCS WMHAMBUOYaNbHO C  WCMOMb30BaHMEM pacyeTHOro MeToga C obsA3aTenbHbIM
TEOpPETNYECKMM 0O60CHOBaAHNEM.

PesynbtaTtbhl NpeactaBnalnTCca B BUMAE MOSICHUTENbHOW 3anmcku, obbemom 25-30 NMMCTOB MeyaTHOro TEKCTa,
cofepxalyero cnegyoLwime obs3arternbHble 3NeMeHTbI:

*BBegeHue

*PacueTbl npoueccoB

*TeopeTnyeckoe 060CHOBaHME NPOLIECCOB

*['padhmnyeckne 3aBUCMMOCTH

*AnnapaTypHoe odhopMIieHNE npoLecca (Cxema, PUCYHKM C ONUCaAHNEM)

*3akrnoyeHne

Pab6oTta

5. ®OH} OLIEHO4YHbIX CPEACTB AN MPOBEAEHUA MPOMEXYTOYHOM ATTECTALIUU

5.1 OnucaHue nokasarteneun, KpUTeEPMEB U CUCTEMbI OLLEHMBAHUA pe3yNbTaToB 00yYeHus
5.1.1 NokasaTtenu oueHMBaHUSA

Kopn
KoMneTeHummn

MokasaTenu oueHnBaHus pe3ynbTaToB O6y‘-IeHMﬂ

HanmmeHoBaHWe oLeHOYHOro
cpeacrtsa

OTl1K-1

ManaraeT 3akOHbl U  OCHOBHblE  YPaBHEHUS  XUMWYECKON
TEPMOLMHAMMUKN, MeToabl TepMOogMHaMNYECKOro onucaHus
XUMUYECKMX U (pa30BbIX pPaBHOBECUA B  MHOFOKOMMOHEHTHbIX
cuctemax, TEPMOLMHAMUKY pacTBopoB 3NEKTPONMTOB "
SMNEKTPOXMMUYECKUX CUCTEM, MPUHLUMMBI U YpaBHEHUS chopmarnbHOM
KMHETUKM W KMHETUKN  CHOXHbIX  LEMHbIX, T[EeTEepPOreHHbIX W
(POTOXUMUYECKUX  pPEaKLUM, OCHOBHble TEOPUM  TOMOFEHHOrO,
reTeporeHHoro n epmMeHTaTUBHOIO Katanumaa.

Mcnonb3yeT npuHUMNBI U ypaBHEHUST (DOPMAnbHOM KUHETUKU 1
KMHETUKN CMOXHbIX LEMHbIX, eTEPOreHHbIX u (HOTOXUMUYECKMX
peakuun ans onucaHus dmamyeckon KapTUHBbI Mu1pa,
NPOCTPaHCTBEHHO-BPEMEHHbIX  3aKOHOMEpPHoOCTeW M U3MKO-
XUMmYeckmx npoueccoB. MoxeT o6ocHoBaTb BbIOOp MeToaa
BbIYUCIIEHNS] KMHETUYECKMX MNapamMeTpoB MPOLIECCOB, BbIMNOMHUTL
3aaHHbIA 3KCMEPVMMEHT U paccuuTaTb XapakTEPUCTUKM CUCTEMBI MO
3KCMEepPUMEHTanbHbIM [AaHHbIM, B TOM 4MCNEe C MNPUMEHEHUEM
MHOPMAaLIMOHHBLIX TEXHOJTOTUA.

AHanuampyeT ” paccyuMTbiBaeT TepMOAMHaMUYECKMEe nNapameTpbl
PU3NKO-XMMUYECKMX NPOLECCOB, METOAUKY U TEXHUKY NTabopaTopHOro

Bonpocbl ans YCTHOro
cobecefoBaHus
MpakTnko-opMeHTUPOBaHHbIE
3agaHus

KypcoBas paboTta




5.1.2 Cucrema v KputTepmum oLeHNBaHUA

KpuTepun oueHnBaHUA CROPMUPOBAHHOCTY KOMMNETEHLMI

LLikana oueHuBaHna

YcTHoe cobecenoBaHue

MucbmeHHas paboTa

5 (oTnnyHO)

OGyyatowmiica B NonHon Mepe Brageet
TEopeTUYECKUMIU OCHOBaMU ANCLUNINHBI
N Hay4YHOW TEepMWHOMNOrMen, rpamoTHO
usnaraet  Matepuan U cnocobeH
WNNCTPUPOBaTL OTBET NPUMEpPamMMu,

Obyuvatowmiica
TEPMUHONOIMEN, MoKasblBaeT BbICOKUA YPOBEHb
NPUMEHEHUS 3HaHUN, YMEHNA N HABbIKOB B CBOEN
paboTe,
peLlueHnin; ncnonb3yeT

Bnageetr npodeccroHanbLHON

naet obocHoBaHue npeanaraemMbiX

dakTamu, Hay4HbIX
nccrnegoBaHui, NPUMEHSITb
TEOpEeTMYECKNE 3HaHUSA [AONna  pelueHus
NnpakTU4eckux 3agad.
YuutbiBatotcsa 6annbl
Te4YeHun ceMecTpa.

AaHHbIMU

HaKoNmMeHHble B

OCHOBHYIO U 3HakOM C [OMOJIHUTENbHOW
peKoMeHOoBaHHOM  nuTepatypoi, paboTa
BbINOSIHEHa GEe3YKOPU3HEHHO B  OTHOLLEHWUU
obbema, o0dgopMMNeHNs U NpeacTaBleHus,
cOaHa B yCTaHOBMEHHbIN cpok. Ha sawmte
npeacTaBneH [oknaf, KOTOpbld B MOMHOM
ob6beme oTpaxkaeT BbIMOMHEHHble 3aAaHus, Ha
BCE BOMPOCHI AaHbl UCHEpIbIBaoLLME OTBEThI

4 (xopoLwuo)

O6yyatolimitica BnageeT TeopeTUYECKUMM
OCHOBaMM  OMCLWMMUHLI M Hay4HOW
TEPMUHOMOrMen, rpPamMoTHO  m3naraet
maTepuan U crnocobeH MNMCcTPUpPoBaTh
OoTBET npumepamu, dakTamu, AaHHbIMU
Hay4YHbIX  WCCMeAoBaHWin,  MPUMEHATb
TEOpEeTUYECKME 3HaHWA [AnA  pelleHus
npakTUYeckUx 3adadv, HO [JomnyckaeT
OTAEnNbHbIE HECYLLIECTBEHHbBIE OLLNGKM.

YunTbiBaloTca 6annbl  HaKOMMEHHbIE B

Ob6yvatowmiica Bnageet npodheccroHanbHOM
TepMUHONOrmern, nokasbiBaeT  Tpebyembli
YPOBEHb MPUMEHEHWUS 3HAHUW, YMEHUA U
HaBbIKOB B CBOel paboTe npu HEKOTOpbIX
MOrpeLUHOCTAX NPopaboTkn 3ad4aHMn KypCcoBOW
pabotbl. PaboTa BbINONHEHa B  MOMHOM
obbeMe, HO umetoTcs oWnbkn B 0hopMIEHUM
W npencTaBfieHUN. Pabota cpaHa B
YCTaHOBIEHHbIN CPOK. Ha 3awmre
npeacTaBneH Aoknag, KoTopbld He B MOMHOM
obbeMe oTpaxaeT BbINOMHEHHbIE 3a4aHus, Ha

TeyeHun cemecTpa. BOMPOCbl [AaHbl OTBETbl Pa3HOM CTeneHu
MOSHOThI
Obyuvatowmiica Bnageet YyacTUYHO
TEOPETUYECKMMU OCHOBaAMW AUCLMUMINHBI o
. _ | Obyvatlowmnca  AeMOHCTpUpYeT  3HaHus,
n Hay4HoM TepMmuHornoruen,
YMEHMWS U HaBblKM B MUHUMArbHO 4OMYCTUMOM
hparmeHTapHoO cnocobeH .
obbeme. lVmeeT MecCcTO Hamuume OLUMBOK;
3 (ynoBneTBopuTenbHO) |UNnOCTpMpoBaTb  OTBET  MpuMMepamu,
MMEelTCA  MOrpelHocTM B 0dOpMIeHnm
JOMyCcKkaeT  HECKONbKO  CYLUECTBEHHbIX
paboTbl. KypcoBas pabota cpgaHa C

omnbok B oTBETE.
YuutbiBatotcsa 6annbl
Te4YeHun ceMecTpa.

HaKoNmMeHHble B

CyweCTBEHHbIM 3ano3gaHnem

2 (HeygoBneTBOPUTENBHO)

Obyuvatowmiica He Brnageet
TEoOpeTUYECKMMU OCHOBaMWU AUCLMMMNHBI
" Hay4HOW TEPMUHOIOINeNn,
OEMOHCTPUpPYEeT OTPbIBOYHbLIE 3HAHUSA, HE
cnocobeH UNNICTPUPOBATH oTBeT
npumepamMmu, OOMyckaeT MHOXECTBEHHbIE
CYyLLECTBEHHbIE OLUMOKM B OTBETE.

He yuuTbiBaloTCA Gannbl HakoNneHHbIe B
TeYyeHun cemecTpa.

Ob6yyatowmiica obHapyxuBaeT npobenbl B
3HaHWAX OCHOBHOrO Yy4yebHoro maTepuana,
3agaHus BblNOMHEeHbl B HE4OMYCTUMOM 06beme
c rpybbiMu owmbkamm, odopmneHue paboThbl
He cooTBeTCTByeT TpeboBaHusaM. KypcoBas
paboTa caaHa C CyLeCcTBEHHbIM 3ano3gaHnem.
CopepxxaHue paboThbl MONMHOCTBIO  He
COOTBETCTBYET 3a4aHuio.

MpencTaBnexue Yyxon paboTsl, nnarnat, nMdo
0TKa3 oT npeacTaBneHns paboTbl.

5.2 TunoBble KOHTPOJIbHbIE 3aAaHUSA UM NUHbIe MaTepuarnbl, HeO6XxoAMMble AN OLeHKU 3HAHUW, YMEHUH,
HaBbIKOB U (MNN) onbiTa AeATENbHOCTU
5.2.1 NepeyeHb KOHTPONbHbLIX BONPOCOB

Ne n/n |

dopMynMpPoBKM BOMPOCOB

Cemectp 4

OCHOBHbIE NMOSOXEHUST U NOHATUSA XUMNYECKON TepMoaMHaMUKKN. CUCTeMa, napameTpbl U beHKLI,MM COCTOAHUA

1 CUCTEMDbI (OI'I[I)eﬂ,eJ'IeHVIF!Y paSMepHOCTM). OKCTEHCUBHbIE N MHTEHCUBHbIE BESMYMHbI. BHyTpeHHﬂﬂ aHeprma n

QHTANbMNUA CUCTEMBbI.

OHTponusa cuctembl. CBoboaHas aHeprusa Mmb6ca u MenbMronbua cucTeMbl.

dyHkuuK npouecca. Tennota n paboTta Kak (hopmbl nepegaydm aHeprum.

MaTtematunyeckoe BblpaxkeHune

2 paboTbl paclwmpeHnst cuctemsl. Opyrve Buasl pabor. MonesHas pabota. MakcumanbsHas paboTa

PaBHOBECHbIX NMpoLeCcCOoB.

I'IepBbu7| 3aKOH TepMOognHaMUKN. MaTtematunyeckoe BblpaxkeHune 1-ro 3akoHa TepMoaMHaMUKN ONA 3aKPbITbIX

3 cucTeM Ans aneMeHTapHbIX NpoLeccos (auddepeHumansHas dhopMa) M MakponpoLeccoB (UHTerpasbHas

dopma).




I'IpmmeHeHme nepBoro 3akoHa TepMoANHaAMUKN K XUMUYECKUM npoueccaMm. TepMOXVIMVIFl. 3akoH Necca un ero

4 TepmoanHamuyeckoe obocHoBaHue. CBSA3b M30XOPHOrO U M306apHOro TennoBbiX 3PHEKTOB XMMNYECKON
peakumu.

5 CraHpapTHoe cocTosiHue BellecTBa. CTaHAapTHbIA TennoBon adekT xummdeckon peakunn. CtaHaapTHbIe
TennoTbl 06pa3oBaHNs U CropaHnst XMMUYeCcKnx coeguHeHun. Cneacteus 3akoHa ecca.

6 TennoemkocTb BellecTBa. MI3oxopHas u nsobapHasa tennoemkoctn. CBA3b MexXay HUMK Ans ngeansHoro
rasa. 3aBMCMMOCTb MOJbHOV M306apHOI TENNOEMKOCTU BelLlleCTBa OT TemnepaTtypbl.
3aBMCMMOCTL CTaHAAPTHOW aHTanbnumu peakummn (Ar H°) ot Temnepatypbl. BeiBog n aHanns ypaBHeHuWs

7 Kupxrodpa. QuddepeHumnansHasa dopma ypaBHeHus Kupxroda.

Xapaktep kpuBbIx Ar H® = f(T) B 3aBUCMMOCTM OT 3HaKa Benu4imnHbl Ar Cp°.
DopMynMpPOBKM BTOPOro 3akOHa TepMoanHaMukn. TepMoamHammyeckm obpaTtumble 1 HeobpaTumble,

8 CaMOonpou3BOIbHbIE N HECaMOMPON3BOMbHbIE NpoLecchl. MaTemaTuyeckoe BbipaXKeHue BTOPOro 3akoHa
TepMOAMHAMMKN NS 3aKpbITbiX cucteM. HepaBeHcTBO Knaysmyca. HeobpaTtumble npouecchl
COBpeMeHHas (hopMynmnpoBKa 2-ro 3akoHa TePMOANHAMMUKM.

9 O6beanHeHHbIe BblpaXeHnst 1 1 2 -ro 3aKkoOHOB TEPMOAUHAMUKM N5 3aKPbITbIX cuctemM. MaTtemaTtuyeckme
obocHoBaHVe.

Kputepuun HanpaBneHHOCTU npoueccoB. MNpuHUMN 3KCTPEMYMOB. DHTPONUSA Kak KpUTepui HanpasnieHus

10 npotecca B n3onupoBaHHon cucteme. CBoboaHasi aHEPrns Kak KpuUTepun HanpasreHus NpoLeccoB B
cuctemax npu NocTosiHHbIX P,T; V,T.

1 N3meHeHne aHTponun cucTembl NPy NPOTEKaHNM pasnMYHbIX NPOLECCOB: NPU U30TEPMUYECKOM CMELLEHMU
naeanbHbIX ra3oB, NPy HarpeBaHUK, Npy N3MeHeHUn oobema, Npu N3MeHeHUM JaBNEHNS.

12 IIl Havano TepmogmHamukn. Moctynat MNMnaHka. BeluucneHne abcontoTHOM SHTPONUK BELLLECTBA.

13 XapakTtepuctudeckne yHKUMM U NX CBONCTBA. YpaBHeHus [Mb6ca-lenbmronsua. Vix cogepxaHue, aHanus um
npakTu4eckas 3Ha4nMMocCTb.

14 TepmoguHammnka MHOrOKOMMOHEHTHbIX cuctem. MNapunanbHble BenMumMHbl. XMMUYECKUI noTeHuuan.

15 3aBMCMMOCTb XMMMYECKOro noTeHUmana KOMMOHEeHTa CUCTEMbl OT COCTaBa B uaearnbHbIX U peanbHbIX
cucTemax.

TepmoguHammuyeckuin metoq B Xummnn. OCHOBHbIE MOHATUA. XMMUYeckas nepeMeHHas. TepmoanHaMmmyeckmne

16 XapakTepucTukn xmmmyeckon peakumm (Ar U, Ar H, Ar S, ArG, Ar F ). CtaHgapTHble TepMoguHamu4eckme
xapakrepuctukm peakuum (Ar U0, Ar HO, Ar SO, ArGO, Ar FO). .

17 ﬂMHaMMH?CKMﬁ XapaKkTep XMMMUYeckoro paBsHoBecusi. ObLLee yCNoBME XMMUYECKOTO PaBHOBECUSI CUCTEMBI,
3aKOH JeNCTBYOLWMNX Macc.

XrMmn4eckoe cpoacTBO CUCTEMbI MO OTHOLLEHUIO K AaHHOW peakumm, Kak (yHKUMSA COCTOSIHUS CUCTEMBI,

18  |xapakTepusylowasa OTKIIOHEHNE CUCTEMbI OT XMMWUYECKOro paBHOBeCUs. XMMMYeckasi nepemMeHHas!.
XrMmn4eckoe CpoacTBO Kak KpUTEepuiA HanpaBreHs XMMUYeCKoro npoLecca B cucteMe

19 KoHcTaHTa paBHOBecHs ra3oBbix peakuuii. KoHcTaHTa paBHoBecust peakuuii B pactsopax. Cessb
TEPMOAMHAMNYECKOM KOHCTaHTbI PABHOBECUS peakuun U CTaHAapTHOro M306apHOro noTeHumana peakuum

20 PasHble (hopMbl BbipaXkeHWsi 3aKOHa OEeNCTBYOLLMX Macc. 3aBUCMMOCTb COCTaBa paBHOBECHOW CMeCK OT
[aBneHus.

21 BenuunHa ceobogHom aHeprumn peakummn (ArG) kak KpuTepuii HanpaeeHUa XMMUYECKOro npoLecca.
MartemaTtunyeckoe obocHOBaHueE.

22 YpaBHEHME M30TEPMbI XMMUYECKON peakuun. BoiBog n aHanms.

23
XMMNYecKkoe paBHOBECUE B FETEPOreHHbIX CUCTEMAX.

24 BnusHue TemnepaTtypbl Ha XMMu4eckoe paBHoBecue. BbiBoa ypaBHeHUst n3obapbl XMMUYECKOW peakumm

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

WHTerpupoBaHue ypaBHeHNst n306apbl B HELLMPOKOM MHTEpBane Temnepartyp. I'pacduryeckas nHTepnpeTaums.
eTeporeHHble cuctembl. OCHOBHbIE MOHATUS: ha3a, NOBEPXHOCTb pasaena gas, He3aBNCUMbIE KOMMOHEHTbI

26 CUCTeMbl, CTeneHb cBoOOAbI CUCTEMBI. YCNOBUSA TEPMOAMHAMNYECKOTO PAaBHOBECUS B reTePOreHHbIX
cuctemax. MNMpaswuno das MNib6ca.

27 da3oBble paBHOBECUS B OOHOKOMMNOHEHTHON cucTtemMe. BeiBog 1 aHanuns ypaBHeHusi Knaysumyca -KnannepoHa.
MpumeHeHne ypaBHeHusi Knaysuyca- KnainepoHa st NPOLECCOB UCNAPEHUs], NNaBneHnsi, BO3rOHKM.

28 AHanu3 gasoBbix anarpamm BoAsl, cepbl, CO2. Npumenexne npasuna a3 MNbbca. Kpntudeckasn
Temnepartypa. CBepxkputnieckme novasbi.

O6Lwasn xapaktepucTuka pactsopoB. ConbBaTauus, roMmo- 1 rerepoaccoumauus B pactsopax. Buabl

29 pacTtBopoB. Cnocobbl BbipaXeHUss COCTaBa PacTBOPOB (MOMSNbHOCTb, MOSNIAPHOCTL, MOJIbHas JONS
KOMMNOHEHTa, MaccoBas A0nsi KOMNOHEHTa).

PaBHOBecwHe «KnAKOCTb - Nap» B ABYXKOMMOHEHTHbIX cucTtemax. 3akoH Payns. 3aBucnMocTb napumanbHoro

30 |oaBneHus KOMMOHEHTa OT cocTaBa pacTBopa. MonoxuTenbHble N OTpULaTenbHble OTKITOHEHWS OT 3aKoHa
Payns. 3akoH "eHpu. Mpadmyeckasa nHTepnpeTtaums

31 Pa3baBneHHble pacTBOpbLI HENETYYMX BELLECTB B NIETY4YEM pacTBopuTene. TemnepaTypa KUNeHust n
KpucTannusawumm pacTBOPOB HeneTy4ux Bewects. Bropon 3akoH Payns.

32 O6ynnockonus. BelpaxxeHne ansa pacdeTta 3bynnockonmy4eckon KOHCTaHTbl. PaamepHoCTb

36yr| NOCKOMMYECKON KOHCTaHTbI.




33

KpVIOCKOI'IVIﬂ. Bblpa)KeHVIe Ana pacdyeTta KpVIOCKOI'IVNeCKVIVI KOHCTaHTbI. Pa3MepHOCTb KpVIOCKOI'IVNeCKOVI
KOHCTaHTbI.

34

Ocmoc, ocMoTHyeckoe aasneHue, obpaTtHbIi ocMoc. 3akoH BaHT-Todda. OcmomeTpus. NpumeHeHne
OCMOTMYECKMX METOAOB B 9KOMNOrnn

35

BuHapHble pacTBOpbI NIETYYMX KOMMOHEHTOB C HEOrPaHUYEHHOW B3aUMHOW pacTBOPUMOCTbIO. 3aKOHbI
KoHoBanosa. A3eoTponHble cMecu. Buabl hasoBbIxX gnarpamm «TemnepaTypa KUNeHus-cocTae» (auarpamm
KUMEHUsI NeTy4nx cmecer). AHanu3 auarpaMm KUneHust neTyuux cmeceit. MNpaeuno pblyara.

36

BuHapHble pacTBOpPbI NIETYYMX KOMMOHEHTOB C OrpaHUYEHHOR B3aMMHOI pacTBOPMMOCTLIO.
leTepoaseoTponHbie cMecu. Byl hasoBbIxX AnarpammM «TemnepaTypa KUMNeHs-cocTas» (auarpamMmm KUneHms
neTyymx cmecen). AHanu3 auarpaMm KUNEHUs NeTyyYmx CMecel C orpaHUYeHHO B3aMMHOI pacTBOPVMMOCTLIO.

37

PasgeneHne neTyymnx cmecein. PU3MKO-XMMUYECKNE OCHOBBI neperoHku. Pacuet uncna TeopeTnveckmnx
TapenokK no agnarpammam «temnepartypa KuneHusa - CoctaB». KOHCprKLI,VIVI na60paToprlx neperoHHbIX
annapaTtoB. PeKTI/I(bVIKaLI,VIOHHbIe KOJTOHHbI.

38

PaBHoBecus «Kpuctanibl — XUOKOCTb» B 6VIHaprIX cuctemMax. ,D,VIanaMMbI nnaeskocTn. Cuctemsl ¢ I'IpOCTOVI
3BTeKTMKON. CUcTEMBI C 06pa30BaHI/IeM XUMNYECKMX COeaMHEeHN. 30HHas nnaBka — Kak MeToA nony4yeHusa
CBEPXYUCTLIX METaJioB.

39

TBep,D,bIe PacTBOpPbI. ,D,VIanaMMbI NnaBKOCTU CUCTEM, KOMMOHEHTbI KOTOPbIX 06pa3y+0T TBEepAble pacTBOpPbI

40

TepMI/I‘-IeCKI/IIZ aHanus. KpVIBbIe oxnaxaeHua 6I/IHaprIX cucTem. I'IOCTpoeHme avarpamMm niaBKOCTU Ha
OCHOBE€ aHanm3a KpuBbIX OXIaXaeHus.

41

PacTtBopbl anekTponuToB. Teopusi anekTponuTnyeckon guccoumauun. CunbHble 1 criabble 3NeKTponuTbI.
CrteneHb anccoumnaumm. 3aBMCMMOCTb CTeNeHn auccoumaumm cnaboro anekTponuTa oT KOHUEeHTpauum
pacTtBopa. KoHcTaHTa guccoumaumm cnaboro anektponuta. 3akoH pasbasneHunsa OcTtBanbia.

42

TepmognHaMmmnyeckas TeOpus pacTBOPOB CUMbHbBIX 3NEKTPonMToB. KoadhduumneHT akTMBHOCTU B pacTBopax
CUNbHbIX aNekTponuToB. CpefHWin MOHHLIN KO3ULMEHT aKTUBHOCTM.

43

Teopusa Oebasa-Xiokkens. Mogenb pacTBopa U OCHOBHbIe nonoxeHus. MoHHasa cuna pacteBopa. PacueT
CPeAHMX MOHHbIX KO3 MULIMEHTOB aKTUBHOCTM SN1IEKTPOSTMTOB B PAaCTBOPE Ha OCHOBE Tpex NpUbnmkeHnin
Teopumn [ebasa-Xokkens.

44

3ﬂeKTp0I'IpOBO,D,HOCTb pacTBOpPOB 3J1EKTPOSTUTOB. MexaHunsm ANEKTPOonpoBOOHOCTW. CKOpOCTb OBWXeHUA
NOHOB. MOABMKHOCTb MOHOB. anKTOpr, BIMAKOLWNE Ha CKOPOCTb ABMXEHUA NOHOB B paCTBOpeE.

45

YaenbHas ANeKTpnuyecKkad npoBoAMMOCTb pacTBOpa 3J1EKTPONUTa (onpeueneHme, pa3MepHOCTb). BrnvsHne
TeMnepartypbl pacTtBopa 1 ero KOHUeHTpauun Ha yaesnbHY 3J1eKTPUYEeCKYH NpoBOONMOCTb. Fpa(bmquKaﬂ
3aBNCUMOCTb y/:xeanoﬁl ANEeKTponpoBOAHOCTU OT KOHUEHTpauun ona pactBopoB CUJTbHbIX U cnabbix
ANEKTPOJSINTOB U ee aHalns.

46

MonsipHas anekTpuyeckasi NpoBOAUMOCTb pacTBopa (onpeaeneHve U pasmepHocTb). BbiBog ypaBHeHUs,
CBSA3bIBaOLLEro YAeNbHY0 U MOMAPHYO 3MeKTpuYeckne npoBoaMMoCcTi. 3aBUCMMOCTb MOMNSPHOM
3MEeKTPUYEeCcKon NPOBOAMMOCTY OT TeMMNepaTypbl.

47

3aB1CYMOCTb MOSIPHOM 3MEKTPUYECKON MPOBOAMMOCTU PacTBOPOB CUITbHBIX U CrabbIX 3MEKTPOSIMTOB OT UX
KOHUeHTpauum. paduk (NnAmMBaa oT KOpHA M3 KoHLeHTpauum). MpegensHas MonspHas anekTpuyeckas
npoBoAuMocTb. 3akoH Konbpaylua 0 He3aBUCMMOM OBVXEHWUN UOHOB.

48

BbluncneHuve npep,eanoﬂ MOJ'IFlpHOVI 3ﬂeKTpI/I‘-IeCKOIZ npoBoAMMOCTM MO CrnpaBOYHbIM OAHHbIM. Onpep,eneHVle
CTENEHN Anccoumaumm n KOHCTaHTbl guccoumnaumm cnaboro ANEeKTpoNnTa no pedynbrtatamM UamMepeHus
y,qean0|7| 3ﬂeKTpI/I‘-IeCKOIZ npoBOAMMOCTU pacTBopa.

49

KOHLI,yKTOMeTpVIﬂ. KOHLI,yKTOMeTpVI‘-IeCKOG TUTpOBaHMe. Bug KPUBbIX KOHOYKTOMETPUYEeCKOro TuTpoBaHNA
CUITbHOWM KUCIOThI CUSIbHBIM OCHOBaHMEM; Criaboi KUCMNOTbI CUIbHLIM OCHOBaHUEM; CMECU CUITbHOW 1 cnaboi
KMCNOT CUITbHbIM OCHOBaHUEM.

50

OnekTpoxmmuyeckmne cuctembl. BosHMKHOBEHVE OBONHOIO 3NIEKTPUYECKOrO COs U Ckavka noTeHumnana Ha
rpaHvuax pasgena as. [anbBaHNYeCKUn areMeHT.

51

MpaBUNbHO pa3oMKHYTasn AMEKTPOXMMUYECKaAs Lienb Ha Npumepe anemeHTa Akobu - [aHnans.
OnekTpoaswxkywas cuna (34C) ranbBaHMYECKOro arieMeHTa Kak Cymma CKadykoB NOTEHLManoB Ha rpaHuuax
pasgena ¢as.

52

Onddy3noHHbIN NoTeHumnan n MeToabl ero ycTpaHeHus.

53

OneKkTpoaHbIe XMMUYECKME NPOLLECCHI M CyMMapHas TokoobpasyloLlas peakums (Ha npumepe anemMeHTa
Akobu -OaHnans). Pacdyet 3[4C 0bpaTvMoro ranbBaHWYECKOro 3/1IEMEHTa No ypaBHEHUO HepHcTa.

54

TepmoauHamuka o6paTMOro ranbBaHUYeCcKoro anemeHTa. MakcumanbHasi anekTpudeckas paboTa. BeiBoa
ypaBHeHust HepHcTa 13 ypaBHEHUS n3oTepmbl peakunn BaHT-Iodda.

55

AnekTpoabl HeobpaTUMble U 0GpaTUMble. TuMbl 0GPaTUMbIX 3NEKTPOAOB (3MEKTPoAbl 1-ro poaa, , dNeKTpoab
2 -ro pofa, rasoBble 3NeKTPoAbl, OKUCIIMTENBHO-BOCCTAHOBUTENbHBIE 3MEKTPOAbI, NOHHO-OGMEHHEIE.

56

AneKTpoaHble NnoTeHuuansl No BogopoaHon wkane. CTaHaapTHbIV BOOOPOAHbIN anekTpoq. BeipaxkeHue ans
3MNeKTPOoAHOro NoTeHumana obpaTuMbIX 3NekTpoaoB 1-ro poaa, 2-ro poga, OKUCIUTENbHO-
BOCCTaHOBUTENbHbIX U rasoBbix. Pacuet 3C o6patmmoro anemeHTa Kak pa3HOCTU ero aneKTPOAHbIX

57

Tunbl ranbBaHMYECKUX 3NIEMEHTOB (XVIMVIHeCKVIe, KOHUEHTpaLUMNOHHbIEe, d)quecme). Xummyeckue
ranibBaHN4YeCKne 3r1IeMEeHThbI. anIBeCTVI npuMepbl 3N1eMEeHTOB, COCTaBJIEHHbLIX U3 OKUCTTUTESTbHO-
BOCCTAHOBUTENIbHOIO 3M1eKTpoada 1 anekTpoaa 2-ro poaa. 3anucaTb ranbBaHMYECKUIA SNIEMEHT NO npasunam
MIOMAK.




58

KOHLEHTpaUMOHHbIN ranbBaHNYeCcKnin anemeHT. [NprnBecTn Npumepbl 3rieMeHTa, COCTaBIIEHHOIO U3
3NeKkTpoaoB 2-ro poga. 3anucatb ranbBaHMYeCcKni anemeHT no npasunam MHOMAK.
dusnyeckme ranbBaHNYECKNE dNIEMEHTHI.

59

MoTeHunomeTpus. MoTeHunomeTpusi B 0b6nacTn oxpaHbl OKpyXatoLen cpebl 1 pecypcocbepexeHus.
KomneHcauuoHHbIn meTog namepennsa 34C ranbBaHNYECKUX 3NTEMEHTOB. OIEKTPOoAbl CPAaBHEHMS.
KoHCTpyKUMSI KanomenbHOro n xropcepebpsaHHOro anekTpoaoB. AnemeHT BecToHa. B 06r1acTi oxpaHbl
OKpY)XaloLLen cpeabl 1 pecypcocbepexeHuns.

60

pH -meTpusa. CTeknaHHbIN anekTpod. MIoH-ceneKkTuBHbIE 3NEKTPOAbI.

61

HOTeHLLVIOMeTpVI‘-IeCKOG TUTpPOBaHMe.

62

XUMMYeckme NCTOYHUKKN ToKa. AKKYMyﬂﬂTopbl. TonnuBHbIE 3NEMEHTHI.

63

HeOGpaTMMbIe ANEKTPOXNMMNYeCkne CUCTeMbl. SﬂeKTpOXMMW—IeCKaﬂ Koppo3usa. SﬂeKTDOXI/IMI/I‘-IeCKI/Ie MeToabl
3alLNTbl OT KOPPO3UW.

64

TepMOD,VIHaMVI‘-IeCKVIVI N KUHETUYECKUI Kputepumn peaKU,VIOHHOVI cnocobHOCTH cnctemMbl. OCHOBHbIE NMOHATHUS.
CKOpOCTb peakunn. KJ'IaCCI/I(bVIKaLI,VIﬂ XUMUYECKUNX peaKLI,I/IIZZ NPOCTbIE€ U CNOXHble; TOMOreHHbIe U
reTeporeHHbIe; FOMOdDa3HbIe, reTepod)aaHble, KaTanmtnyeckne, HekatanmTndeckmne n 1.4..

(DaKTOpr, BrnndarolIne Ha CKOpPOCTb XUMUYECKON peakuynn.

65

CKOpOCTb areMeHTapHOM XMMrnYeckon peakumn (onpegenexmne). KuHeTndeckoe ypaBHeHWE anieMeHTapHoOM
XUMUYECKOWN peakumn. 3akoH gencTByroWmMX macc. KoHCTaHTa CKOpOCTM SNieEMEHTapHON peakuun, dakTopbl,
BMNMSIIOLLME HA KOHCTAHTY CKOPOCTU 3fIEMEHTapHON peakumn. NMpruHLMN HE3AaBUCUMOCTH CKOPOCTEN.

66

CKOpOCTb CNOXHOWN XMMUYECKON peakumn. PakTopbl, BAUAIOWME HA CKOPOCTb PasfNYHbIX XMMUYECKNX
npoueccos. [1pumepsi.

67

KnHeTnueckoe ypaBHEHME CIOXHOWN peakLuum, AN KOTOPOW BbIMOMHAETCA OCHOBHOM NOCTYNaT XMMUYECKOM
KMHETUKK, COrMacHO KOTOPOMY CKOPOCTb peakLum NponopLuoHanbHa KOHLEHTPaUUaAM peareHToB B
HEeKOTOpPbIX CTeneHsX. YacTHbIi 1 oBLLMIA NOPAAOK peakumn. KoHCTaHTa CKOpOoCTM peakumn, hakTopbl,
BMMSIOLLIME HA KOHCTaHTY CKOPOCTM CIOXXHOW peakLuu.

68

KnHeTMKa 0gHOCTOPOHHUX peakLmin nepeoro nopsaaka. QuddepeHumansHoe U MHTerpansHoe
KMHeTu4eckue ypaBHeHus. Mepuon nonypacnana sellectsa. KuHeTuyeckune Kpusble.

69

KnHeTMKa 0QHOCTOPOHHUX peakuumit BToporo nopsaaka. AuddepeHumanbHoe U UHTerpanbHoe KUHeTUYeckue
ypaeHeHus. [lepuoa nonynpespalieHus BellecTsa. KUHeTUYeckme Kpushble.

70

SKCﬂepI/IMeHTaJ'IbeIe nccecnengoBaHNA KUHETUKU XUMUNYECKUX peaKu.Mﬂ. MeToab! onpepgeneHna nopdaaka
peakunn n €€ KOHCTaHTbI CKOpPOCTMU.

71

3aBMCMMOCTb CKOPOCTU XMMUYECKON peakuun oT Temnepatypsl. lNMpasuno BaHTt-INodda. 3aBncumocTb
KOHCTaHTbl CKOPOCTM XMMUYECKOIN peakumm oT TemMnepaTypbl. YpaBHeHMe AppeHuyca. QHepris akTueaumm
XUMUYECKOWN peakLmu.

72

Teopusi aKTUBHbIX CTONKHOBEHMIA. OCHOBHbIE NONoXeHusi. KuHeTnyeckoe ypaBHeHNE OMMONEKynsipHOWM
peakunn. Pr3nyeckun cmbiCrn aHeprum aktmeaumm. Ctepruyeckuin akTop.

73

TeOpVIﬂ aKTMBMPOBAHHOIO KOMMJiekca.
OCHOBHbIE MONOXEHUS. KOOpLI,I/IHaTa peakuun, aKTMBMpOBaHHbIIZ komnnekc. KnHetnyeckoe ypaBHeHUe.
DU3NYECKMIN CMbICIT UCTUHHON QHEeprnn akTtnBauun. HocTonHcTBa U HegocTaTku TEOpUNn.

74

doToxmmmyeckme peakunn.
OCHOBHbIE 3aKOHbI QDOTOXVIMVIVI. BrnvsHne QNEKTPOMAarHUTHOro n3ny4yeHusa Ha CKoOpocCTb XUMNYECKON peakunn
N COCTOAHNE paBHOBECUA (KOHCTaHTy paBHOBeCI/IFl). BnnsaHue ceeta Ha 3HepreT|/|qu|<V||7| I'IpOd)I/IJ'Ib peakunn.

75

LlenHble peakuumm.

CTagum uenHom peakumn. Pa3BeTBNEHHbIE U HE Pa3BETBEHHbBIE XMUMUYECKUE peakuun. YpaBHEHME
CeméHoBa n ero aHanus. Kak MOXHO ynpaBnsATb LIeNHON XMMUYECKON peakumen. MHAYKUMOHHbLIV nepuog.
MonyocTpoB BOCMaMeHeHus.

76

Katanua. Bugbl katanusa.

Knaccundukaums katanusaTopoB. BrusiHue katanu3aTtopoB Ha KUHETUKY U TEPMOANHAMUKY XUMUYECKNX
npoLeccoB. QHepreTMyeckmin Npodunb kKaTanuTuyeckon peakunmn. OCHOBHbIE XapaKTePUCTUKM
KaTanu3aTopoB: CENIEKTUBHOCTbL, aKTUBHOCTb

5.2.2 TunoBble TECTOBbIE 3a4aHus

He npeaycmoTpeHo.

5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3aAaHuA (3agayu, KeUchbl)

1. MCI'IOJ'IbSyﬂ MHTEerpanbHoOe ypaBHEHUe

VI306apr XUMUYECKON peakunn paccynTatb TepMoanHaMNYECKYHO

KOHCTaHTYy paBHOBECUSI HEKOTOPOWN peakumu npu 3agaHHon Temnepatype 500 K, ecnu ns3eecTHo, 4YTO Npu Temneparype
470 K koHCTaHTa paBHOBeCUs 31O peakumm pasHa BenuymHe 0,0158, a npu Temnepatype 530 K pasHa 0,282.

2. PaccunTtaTb MONEKynsipHyl0 Maccy pacTBOPEHHOrO BELLECTBA, ECNN BOAHbIA pacTBop 1 r BewecTsa B 50 mn

BOAbl 3amep3aeT npu temnepaType —0,015 °C.

3. PaanoxeHwve BellecTBa npoOnCXoaunT No ypaBHEHUIO peakuun nepBoro nopsdaka c KOHCTaHTOM CKOpoCTu k=0,3

MuH-1. Paccuntatb BpewmAd, B TeHeHNEe KOTOPOro KoOHUEeHTpauud Bellectsa A YMEHbLLUNTCA B 3 pasa. Paccuntatb nepunon
nonynpespalleHna JaHHOro sellecTea.




5.3 MeToaunyeckue matepuarnsbl, onpegensirolime npoueaypbl oLleHUBaHUA 3HaHUW, YMEeHUW, BNageHun
(HaBbIKOB 1 (MNK) NPaAKTU4YE€CKOro onbiTa AeATEeNIbHOCTH)
5.3.1 YcnoBus gonycka oby4arolierocs K npoMexXyToyHoM aTTecTalum n nopsifok NMKBUAaLMmM akageMm4ecKomn

3a40J1XKeHHOCTHU

lMpoBeaeHe NPOMEXYTOYHOW aTTeCcTauumn perfnamMeHTMPOBaHO fokaribHbIM HOpMaTuBHbLIM aktom CM6MYMTO
«lMonoxeHne o0 NpoBeAEHNM TEKYLLIErO KOHTPOSIA YCNEeBAEMOCTU U NPOMEXYTOYHON aTTecTtaumm obyyaroLwmxca»

5.3.2 ®opma npoBeaeHUsi NPOMEXYTOYHOM aTTecTaumMm No AucuUnIIMHe

YcTHas +

NncbmeHHas +

KOMﬂbPOTepHoe TecTnpoBaHue

5.3.3 OcobeHHOCTU NpoBeAeHUA NPOMEXYTOYHOM aTTecTaumm No AUCUUNIINHe

B0O3MOXHOCTb NOMb30BaTLCS CNPaBOYHBIMK Tabnuuammn 1 KanbKynsTopoM.
Bpemsa noarotoBku OTBETOB Ha 3afaHWs d9K3aMeHaLMoHHOro buneta
Ha 3awuty kypcoBoi paboTbl 0TBOAUTCA He 6onee 20 MUHYT.

- 60 MUHYT.

NHas

6. YHEBHO-METOOAU4YECKOE U UH®OPMALIMOHHOE OBECNEYEHUE OUCLUUNMIIUHDbI
6.1 YuyebHasa nutepaTtypa

ABTOp | 3arnasue MN3paTenbcTBO [loa v3gaHusa | Ccblinka
6.1.1 OcHoBHas y4yebOHasa nutepaTtypa
CenuBaHoBa, H. M.,|®usmyeckas xmmms KasaHb: KasaHckun http://www.iprbooksh
MaBnuueHko, J1. A, HaLMOHanbHbIN op.ru/79588.html
Bynupgoposa, . B, uccnegoBaTeNbCKUN 2016
MpockypuHa, B. E., TEXHOIOrMYecKkun
ManametaumHos, 0. T, yHUBEpcuTeT
Epemun B. B. (1 ap.) |OcHOBbI dhn3nyeckon Xxmummm https://ibooks.ru/read
(OneKkTpoHHBIN  pecypc) ing.php?
yyebHuk @ B 2 4. Y. 1 Mocksa: NaGopatopus short=1&productid=3
Teopusa. — 5-e wuspaHwue, ) M 2019 73279
3HaHWUN
nepepab. n gon. (an.). —
(YyebHuk gns  BbicLlen
LLKOIbI)
EpemuH B. B. (1 gp.) |OcHoBbI hnanyeckon xmmmm https://ibooks.ru/read
(OnekTpoHHbIN  pecypc) ing.php?
yyebHuk @ B 2 4. Y. 2 : Mocksa: NaBopatopus short=1&productid=3
Teopusa. — 5-e wusgaHue, ) M 2019 73280
3HaHWUN
nepepab. n pgon. (an.). —
(YuebHMk gna  BbiCclew
LLKOSbI)
6.1.2 lononHuTenbHasa yyebHasa nuTepaTtypa
Bynugoposa, [. B.,|PopmanbHasa kuHeTuka KasaHb: KasaHckun http://www.iprbooksh
MansmetguHos, HO. T, HaUWOHaIbHbIN 0p.ru/63537.html
Apowesckas, X. M. nccrnegoBaTenbCkum 2014
TEXHOOrMYeCcKuii
yH/UBEpPCUTET
N6parnmosa P. W.,|Puanyeckasn XUMUS. http://publish.sutd.ru/
MeraHoBa H. B.,|KuHeTuka " KaTtanua. CaHKT-TeTepbypr: tp_ext_inf_publish.ph
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6.2 NepeyveHb NpodeccnoHanbHbIX 6a3 AaHHbLIX U MH(OPMALMOHHO-CMPABOYHbLIX CUCTEM

Cnmncok pm3nko-xmuMmm4eckunx sennynH cuctembl CU ¢ 0603HauYeHnsaMU 1 pasaMepHOCTLIO [ONEKTPOHHbIN pecypc].
URL: http://old.iupac.org/reports/1993/homann/index.html

MBTaHTepMo — 6a3a AaHHbIX TEPMOANHAMUYECKNX CBOWCTB UHAMBMAYaANbHBLIX BELLECTB [QNeKTPOHHbIN pecypc].
URL: chem.msu.su/rus/handbook/ivtan

BaHK AaHHbIX pagvaumoOHHbIX U SHEPreTMYeCcKUX napameTpoB OBYXaTOMHbIX MONeKyn [OnekTpoHHbIN pecypc].
URL: http://www.chem.msu.su/rus/chinfo/raden/welcome.html

OKncnNUTENbHO-BOCCTAaHOBUTENMbHbIE noTeHuunansl [OnekTpoHHbIN pecypc]. URL:
http://www.chem.msu.su/rus/handbook/redox/welcome.html

Bbasa gaHHbix Tepmudeckue KoHcTaHThl Beuwlects [OnekTpoHHbI pecypc]. URL: http://www.chem.msu.ru/cgi-
bin/tkv.pl?show=welcome.html/welcome.html

BecnnaTHbIN OHnanH MHCTpyMeHTapuin no xumuun. ChembDB Web Interface Index. [QnekTpoHHbii pecypc]. URL:
http://cdb.ics.uci.edu/

MHdopmaumoHHas cuctema «EgnHoe okHO gocTyna k obpasoBaTenbHbIM pecypcam» [ONekTpOoHHbIN pecypc].
URL: http://window.edu.ru/

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

OnekTpoHHasn bubnuoteka y4ebHbix nsganunin CM6rYMNTLH [OnektpoHHbii pecypc]. URL: http://publish.sutd.ru

6.3 NepeyeHb NULIEH3UOHHOIO 1 CBOOGOAHO pacnpocTpaHAeMOoro nporpaMmMHoOro oéecneyeHus
1C-butpukc: BHyTpeHHWIA nopTan yuyebHoro 3aBefeHus
Microsoft Office Standart Russian Open No Level Academic
Microsoft Windows Professional Upgrade Akagemuyeckas nuueH3uns

6.4 OnucaHme maTepmanbHO-TEXHMYECKOMN Oa3bl, HEO6XO0AMMOW ANA OCyLEeCcTBNEeHUA obpa3oBaTeNnbLHOro
npouecca no gucumnsimHe

CneumanuavpoBaHHas U3MKo-XUMUYeckass nabopaTopusi, KOTopasi OcCHalleHa:nabopaTopHbLIMU CTonamu,
naGopaTopHOM MOCYAOW, aHAaNMUTUYECKUMU U TEXHUYECKUMU BeCamu, CYLUMIbHBIM LUKadOM, BbITSHKHbIMU LuKadamu,
AUCTUNNATOPOM, BoAsHOW GaHel, pedpakToMeTpaMu, MONspUMeTpamu, KanopumeTpamu, KOHAyKTOMeTpamu,
noteHuMomeTpamu, pH-mMeTpoM, WOHOMETPOM, NaBGopaTOpPHbIM  KOMMIIEKCOM  «XUMUSI»,  YCTAHOBKOW  Anst
NOTELMOMETPUYECKOTO TUTPOBAHUS, YCTAHOBKOW AN KOHAYKTOMETPUYECKOro TWUTPOBaHWUSA, YCTaHOBKOW  Ans
KPYOMETPUYECKMX U3MEPEHUI, YCTAHOBKOW NSl U3y4eHUsl paBHOBECUS «KMOKOCTb-Map», yCTaHOBKOW Ans usydeHus 30C
rasfibBaHN4YeCcKMX 3/IEMEHTOB.

B naGopatopuu MmeeTcs [ocka, NepcoHanbHble KOMMbIOTEPLI M MySNIbTUMEAMAHBIA 3KpaH ANst BbIMOMHEHUS
MHTEPaKTUBHbLIX PaBoT M NPOCMOTPa BuaeoMaTepraros.

AyauTopus OcHalueHne

MynbTumeauiiHoe obopyaoBaHue, crneumanuanposaHHas mebensb, Jocka
NekumoHHas ayautopus
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