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1. IlepevyeHb MUIaHUPYEMBIX Pe3y/IbTATOB 00yUYeHHS MO AMCHMIIIMHE, COOTHECEHHBIX
¢ IVIAHNPYEMBIMH Pe3yJIbTATAMM OCBOCHHS 00pa30BaTeIbHOI IPOrPaMMBblI.

B pe3ynbTare ocBoeHus1 00pa3oBaTeIbHO IPOrpaMmbl OakanaBpuaTa 00y4Jaromuics
JIOJDKEH OBJIAZIETh CIEAYIOIMMHU pe3yibTaTaMi 00y4eHHsI IO IUCLUILIMHE!

Konpr PesynbTatel ocBoenust OOII [lepedeHp IAHUPYEMBIX PE3YIIHTATOB
KOMITETCHIIUH (conmeprkaHue KOMIETEHIUN) 00ydeHUs IO TUCITUILTNHE
OIIK-3 WCIIOJIb30BaTh OCHOBHBIE 3aKOHBI | 3HATH:

€CTECTBEHHOHAYYHBIX TUCIHILUINH
B IpoeCCHOHATBLHOMI
JeSATCIBHOCTH;

- OCHOBBI YYEHHI O CTPOCHHUH
BECIILIECTBA;

- OCHOBHBIE 3aKOHOMEPHOCTHU
MPOTEKAHUS XUMUYECKUX MTPOLIECCOB U
XapaKTEPUCTUKU PAaBHOBECHOTO
COCTOsAHUS, METOABI OIIMCaHUA
XMMHUYECKHUX PAaBHOBECUH B pacTBOpax
3IEKTPOJIUTOB,

- Ha4yaJia TEPMOJIMHAMUKHU U OCHOBHBIC
ypaBHeHI/Iil XHMI/I‘ICCKOfI TepMOIII/IHaMI/IKI/I;
METO/Ibl TEPMOAMHAMHYECKOTO OIMMCAHUS
XUMUYECKHUX H (ha30BBIX PABHOBECHI B
MHOT'OKOMIIOHEHTHBIX CHCTEMaX;
TEPMOJIMHAMHUKY PaCTBOPOB AJIEKTPOJIUTOB
Y 3JICKTPOXUMHUUYECKUX CUCTEM;

- ypaBHEHHUS (POpPMaAIbHON KUHETUKU U
KWHETHKH CJIOJKHBIX, IICITHBIX,
FGTGpOFeHHBIX, q)OTOXI/IMI/I‘IGCKI/IX nu
ANEKTPOXUMUUYECKHUX PEAKLIUi; OCHOBHBIE
TCOpI/II/I KHMHETHUKHU U TOMOI'CHHOTO,
reTeporeHHoro u (hepMEeHTaTUBHOTO
KaTanusa,

- OCHOBHBIE METO/IbI U3YUYECHHUS
CTPOEHHUSI BEIIECTB, OCHOBAHHBIC HA UX
AIEKTPUYECKUX CBOMCTBAX;

- OCHOBHBIC MECTObI I/I3yquI/I$I CTpOGHI/ISI
BEIIIECTB, OCHOBAHHBIE HAa UX ONTHYECKUX
CBOMCTBaxX
YMmeThb:

- OHpeHGJ'ISITI) TepMOI[I/IHaMI/I‘IGCKI/IG
XapaKTEPUCTUKN XUMUYECKUX PEAKIUN U
paBHOBeCHBIe KOHHGHTpaHI/II/I BCUICCTB,

- YCII0JIb30BaTh OCHOBHBIE XMMHYECKHE
3aKOHBI, TepMO)II/IHaMI/I'-IeCKI/Ie CHpaBOLIHI)Ie
JJaHHBIE U KOJIMYSCTBEHHBIE COOTHOIIICHUS
HeOpFaHquCKOfI XUMHUHN I pemeHI/m
npoecCHOHANBHBIX 3a71a4;

- HpOFHOSHpOBaTB BIIMSAHUC paanqHHx
($hakTOpOB HA paBHOBECHE B XUMUYECKUX
peaxkmusx;

- OIIPEACIIATh HAMPABIEHHOCTH MPOIIECCa B
3aJaHHBbIX HAYaJIbHBIX yCJ'IOBI/ISIX;
yCTaHABJIMBATh TPAHUIIBI 00JIACTEH




Konpr
KOMIIETEHIIUHU

PesynbTater ocBoenust OOII
(conepxaHue KOMIIETEHIUH)

[lepeueHs TIaHUPYEMBIX PE3YyIbTATOB
00ydeHUs IO TUCITUILTNHE

YCTOHYMBOCTH (ha3 B OTHOKOMIIOHEHTHBIX
1 OMHApHBIX T€TEPOreHHBIX CUCTEMAX;
COCTaBIISITh KHHETUYCCKUE YPABHCHHUSI B
nuddepeHImaNTbHON 1 HHTETPATbHON
dbopMax ISl KHHETHYECKU MPOCTHIX
peaxkiuii ¥ MpOrHO3UPOBATH BIUSHHE
TEMIIEPATYPHI Ha CKOPOCTh MPOIIECCa;

- OIPEIENSITh CTPOSHUE BEIIECTB M0 UX
AIEKTPUICCKUM H ONTHICCKUM CBOHCTBAM
Baagern:

- METOJIaMH1 TIPOBEIACHUS (PU3NICCKUX
U3MEpEeHUil, MeTO1aMU KOPPEKTHOM
OIICHKH TOTPEITHOCTEH TPU TPOBEICHUH
(U3UKO-XMMHUYECKOTO SKCIIEPUMEHTA;

-3KCIIEpUMEHTAILHBIMH METOIaMHU
onpezeneHus: GU3NKO-XUMHYECKUX
CBOMCTB COCIMHCHUIA;

- HaBbIKaMU BBIUMCIICHHS TEIJIOBBIX
3¢ (HEeKTOB XMMHUECKHUX PEAKIIHHA TTPH
3aJJaHHOM TeMIIepaType B yCIOBHIX
IIOCTOSIHCTBA IaBJICHMS NI 00beEMa,
KOHCTaHT PaBHOBECHS XUMUYECKIX
peakuuii py 3alaHHON TeMIeparType,
JIABJICHUSI HACBIIIEHHOTO Mapa Ha/Jl
WH/IMBUTYAIBHBIM BEIIECTBOM, COCTaBa
cocyIiecTByronmx (a3 B
JIBYXKOMITOHCHTHBIX CUCTEMaX:

- METOJIaMH OTIpeieNIeHUs] KOHCTaHT
CKOPOCTH PEaKIUi Pa3IMIHBIX TIOPSIKOB
MO pe3yNbTaTaM KHHETHYECKOTO
IKCIIEPUMEHTA.




2. MecTO IUCHUILIMHBI B CTPYKTYpe 00pa30BaTeIbHON MPOrpPaMMbl

JuctumanHa «Du3udeckas XUMHUS» OTHOCHTCS K 0a30BbIM juctuiiiHaMm b1.6.10 u
n3ydaercs Ha 3 Kypce B 5 u 6 cemecTpax.

B MeroaudeckoMm IjlaHe [AMCHMIUIMHA ONHUPAETCS HA BJIEMEHTHl KOMIIETEHIIUH,
chopMupOBaHHBIC TpPH W3YYCHUU IucHUILIMH «Martematukay, «MHpopmarukay, «Duzukay,
«O0mas u HeopraHudeckas XuMmus», «OpraHudeckas XUMHUsS», «AHAUTUTHYCCKAs XUMHUS W
(UBUKO-XUMHYECKUE METOJIBI aHATH3a.

[Tonyyennble B mpoliecce HU3YYEHHUs AUCHUIUIMHBL «Du3nueckass XUMHs) 3HAHUS,
YMEHHUSI, HaBBIKM MOTYT OBITh MCIIOJIB30BaHbl B HAYYHO-HCCIICIOBATEILCKON paboTe OakaiaBpa u
MIPH BBITIOJTHEHUH BBITYCKHOW KBATH(DHUKAITMOHHON paOOTHI.

3. O0beM JHCHHUILINHEBI.

Bun yae6HO# paboThI Bcero,
aKaJeMHUYECKHUX
9acoB
Ounas popma
oOyueHus
OO0masi Tpy10eMKOCTb M CUUILINHBI 8/288
(3a4eTHBIX AMHUIY/aKaIEMUIECKUX YacOB)
KonrakTHasi padoTa ¢ npenojaBarejieM: 182
3aHSITHSI JISKIIMOHHOTO THITA 68
3aHATHUS CEMUHAPCKOIO TUIIA, B T.4.: 102
CEMHUHApBI, IPAKTUYECKUE 3aHATHUS 34
1a060paToOpHBIC PaOOTHI 68
KYpPCOBOE MPOEKTUPOBAHUE
KCP 12
Jpyrue BUJIbl KOHTAKTHON paboThI 54
CamocrosiTejibHas padoTa 52
dopma Tekyuero koutpoJs (Kp, pedepar, PI'P, acce) Kp
®opMa IPOMEKYTOUYHOM aTTeCTaluu 2 3ayera,
2 ’K3aMeHa




4. Copep:xaHue IUCHUIINHBI
4.1. Pa3nenpl AMCHUIIIMHLI 1 BUABI 3AaHATHH
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1. | Xumuueckasi TepMOAMHAMUKA 8 4 8 8 OIIK-3
2. | XMMHUYECKOE PABHOBECHE 4 4 8 OIIK-3
3. | ®a3oBbIe paBHOBECHS U PACTBOPHI 12 8 16 8 OIIK-3
HEDJICKTPOJIUTOB
4. | DneKTpOXHMMHUYECKHE CHCTEMBI 12 6 16 6 OIIK-3
5. | Xumuueckasi KHHETHKA M KaTajlu3 16 4 16 8 OIIK-3
6. | Meroabl u3yueHus: CTPOCHHS MOJIEKYII, 2 2 8 4 OIIK-3
OCHOBAHHBIE Ha JIEKTPUUECKUX CBOMCTBAX
7. | OnTuueckue METObl U3YYEHUS CTPOCHUS 14 6 4 10 OIIK-3
BEIIIECTBA




4.2. 3aHATHSA JEKIIUOHHOT0 THIIA

Ne
pasznena
JIUCLIUILINHBI

HanmeHoBaHue TeMsl
U KpaTKO€ CO/Iep KaHUE 3aHATUSA

OO0neMm,
aKaJ.
Yachl

MNuanoBanuonuas
dbopma

1

X¥MHU4ecKass TEPMOJIMHAMUKA

I, Il u 11l Hagaya TepMOTMHAMUKY U UX TIPUMEHEHHE K
XUMHUYECKHUM IpoiieccaM. TepMoXuMusi.
TepMoMHaMUYECKHUE TTOTCHITHAIIBI.

X MMHUYECKOE PAaBHOBECHE.

KOHCTaHTBl paBHOBECUS. YPABHEHUs H30TEPMBI H
1300apbl peaxkuuu. Boruncnenue coCTaBa
[paBHOBECHOM cMecu. BbIOOp onTuManbHBIX YCIOBUI
[IPOBEJCHUS XUM. PEAKLIUH.

Da30BbIe PABHOBECHS U PACTBOPHI HEBJIEKTPOJIUTOB
@Da3zoBple  paBHOBECHsT B OIHO-, JBYX- U
TPEXKOMITOHCHTHBIX cuctemax. [IpaBmiio ¢a3 ['mbdoca .
YpaBuenuss Knaneiipona-Knaysuyca. WneanbHbie u
HeujeaabHble pacTBOpbl. 3akoHbl Payns u ['eHpu.
Jlnarpammsl «COCTaB-CBOWCTBO. Pa3znenenue
[pacTBOPOB. DKCTparupoBaHue.

12

JIIEKTPOXUMHYECKHE CUCTEMBI

CTpoeHHE U CBOWCTBa pAcTBOPOB 3JICKTPOJIUTOB.
PaBHOBeCHS B pacTBOpax JNIEKTPOIIUTOB.
TCpMOI[I/IHaMI/IKa TaJIbBAHUYCCKUX 3JIEMCHTOB.
[loTeHMOMETpHs.  DJEKTpHYECKas IMPOBOJUMOCTh
[PACTBOPOB 3JIEKTPOJIUTOB

12

Xumudeckass KHHETHKA U KaTajn3

MdeHomeHosiornyeckass  (popmanbHas) — KUHETHKa.
3aBHCUMOCTh CKOPOCTH PEAKIMH OT TEeMIIePaTypHI.
Teopun >7€MEHTAapHOTO aKkTa XMMHYECKOW PpeakIuH.
KuHeTnka 1EenHbIX W (DOTOXMMHYECKUX PEaKIIHM.
Kunetuka peakinuii B pactBopax. KuHeruka
reTepPOreHHBIX MIPOIIECCOB. Kunernka
HIIEKTPOXUMHUYECKHX nporeccoB. Koppo3us. Karamus

16

MGTOI[I)I HU3YUYCHUSA CTPOCHHA MOJICKYJI, OCHOBAHHBLIC
Ha SJICKTPUUCCKHUX CBOMCTBaxX




Ne O6vem
HaumenoBaHue TeMBbl > | MHHOBaLIMOHHAS
paszzneina aka.
U KPaTKOE COAEPKAHUE 3aHATUSA dopma
JUCLUILIAHEI 4acsl
7. Ontuyeckre W  PEHTICHOBCKUE Meronsl| 14
HaXO0XKICHUS MOJIEKYJIIPHBIX KOHCTaHT u
MCII0JIb30BAaHUE UX JJIS pacueTa TEPMOAMHAMUYECKUX
(yHKLUH UaeaNbHbIX [a30B CTATUCTUYECKUM METOAOM
OO1mass XapakTEepUCTUKA MOJIEKYJISIPHBIX CIIEKTPOB.
crionp3oBanue 3akona JlamOepra-byrepa-bepa npu
M3Y4EHUU CIIEKTPOB.
(OHEprus BpallleHUs JIBYXaTOMHOW MOJIEKYJIBI B
NpUOIMDKEHUH — JKECTKOIO  poTatopa  DHeprus
K0J1e0aTENbHOTO IBUKEHNUS ABYXaTOMHOM MOJIEKYJIbI B
pUOIMKEHUH TApMOHUUYECKOTO U aHTApMOHUYECKOTO
ocHIIIATOpa. YNCIo ¥ TUIIBI HOPMAJIBHBIX KOJIeOaHUN
MHOTOaTOMHBIX MOJIEKYJI.
.DIIEeKTPOHHO-KO0JIe0aTeIbHO-BpalllaTeIbHbIC CIIEKTPHI.
[ [puHIMIT ®panka-KoHgoHa. Jucconnanus.
OnpeneneHue SHEPruM  XMMHMYECKOM CBS3M IO
MOJIEKYJISIPHBIM CIIEKTpaM.
CrexTpbl  KOMOMHAIIMOHHOTO  paccesHus,
conocrasiieHue ux ¢ MK-crekrpamu.
4.3. 3aHATHS CEMMHAPCKOIO THIIA.
4.3.1. CemuHapbl, NPpaKTHYeCKHE 3aHATHS.
O0newM,
HanmenoBanue Temsl AKaL WMHHOBaMOHHAas
U KpaTKOe Co/iep KaHNe 3aHATUS qach! dbopma
[IpyMeHeHHe MepBOro Havajla TEPMOAMHAMMKHU IS -
pacueTa TEIUIOBBIX 3()(PEKTOB XUMHUUECKUX PEaKIH. 2
Bakon Iecca u cruencrsus ©W3 HEro. 3akoH
Kupxrodda.
[IpuMeHeHHe BTOpPOro Hayajla TEPMOAMHAMMKHU K -
XUMHYECKUM MpOLIECCaM. OHTpOIHS. 2
TepMonMHaMUYECKUE TOTEHIIUAIIBI.




O0OneM,

HaumenoBanue TeMbl aKa NuanoBanmuonnas
U KPaTKO€ CONEP KAHNUE 3aHATUSA ) dopma
4acsl
TepMonrHaMuyeckue M NPAKTUUECKUE KOHCTaHThI KomiektuBHOE
[PaBHOBECHsI U UX NPUMEHEHHUE Ul pacyera IiIyOuHbI 2 00CyX/ieHue
1 CTENEHW NPEBpAIlECHMs, PAaBHOBECHOI'O BBIXOJA U
[PaBHOBECHOI'O COCTaBA XMMHYECKON PEaKINH
KontponbsHast pabora 2 -
Hcnonbe3oBanue ypaBHeHus Knaysuyca-
Kiraneiipona a1 pacdyera TeMIiepaTypbl KUIICHUS U 2
TEIIOTHI HCIIAPEHUS BEILIECTBA
AHanus nuarpaMM paBHOBECHS KUAKOCTD <> I1ap KomiektuBHOE
1 KPUCTAJUIBI «>KUIKOCTh 4 00CyXKIeHUE
TeopeTnyeckuil KOJIJIOKBUYM 2 -
lNaneBannyeckue anemenTsl. Pacuer noreHuanos -
HiekTponoB. Beruncnenne 3/1C u ranpBaHnYeCcKUX 2
PIIEMEHTOB. TepMOoIuHaMIKa I'aJbBaHUYECKUX
PIIEMEHTOB
DnexTpuueckas MpoBOAUMOCTb PaCTBOPOB 2 -
PIIEKTPOJINTOB OT KOHIIEHTpanuu. Pacuer crenenu u
KOHCTaHTBI Aucconuanuu, pH pactBopa ciaboro
PIIEKTPOJINTA IO MIEKTPUIECKONU TPOBOANMOCTH.
MeTtop1 onpeesieHns MopsAAKa U KOHCTAHThI 4
CKOPOCTH XMMUYECKON peakuuu. Beraucienue
PHEPrUU aKTUBALMM U TEMIIEPATYpHOTO
Kod(ppuImeHTa XUMHUYECKON peaKInu.
KonTtponbHas pabora. 2
Hcnons3zoBanue ypaBHenui Kiayznyca-Mocorrn, 2
Jle6ast, JlopenTi-JIopenna ams pacuera MOJISIpHOR
pedpakiuy U TUIOJBLHBIX MOMEHTOB BEIllECTBA
OnpeneneHne MOJIEKYJISIPHBIX KOHCTaHT U DHEPTHH 4
CBSI3M 10 CIIEKTPaJIbHBIM JAHHBIM
KontponbHas pabora 2




4.3.2. JlabopaTopHbIe 3aHATHSI.

Ne
HaunmenoBanue TeMbl O0nemMm,
paszzena [Ipumeuanue
U KpaTKoe Co/IepKaHNe 3aHATUS aKaj. yachl
JTUCIUILTAHBI

1 OrnpezenieHne TeIIOThl PAaCTBOPEHUSI COMU (MU 4
TEIJIOBOTO (P (heKTa XUMUUECKON PEAKIINH )

1 Omnpenenenne TeII0eMKOCTH KUAKOCTH 4

3 Omnpenenenne MOJIIPHON MacChl BEIECTBa 4
METO/I0M KPUOMETPHUHU

3. HccnenoBanue 3aBUCUMOCTH JAaBJICHUS
HACHIIIIEHHOTO TIapa BEIECTBA OT TEMIIEPATYPHI. 4
OnpeneneHre MOJISIPHON TEIUIOTHI UCTIAPEHUs

3. [TocTpoeHue auarpamMmbl IUIABKOCTH 2-X
KOMITOHEHTHOM CHCTEMBI IO SKCIIEPUMEHTAIBHBIM 4
TaHHBIM

3. ITocTpoeHne quarpaMMsl «GKHJIKOCTb — ITap» 4
KOMIIOHEHTHOI CHCTEMBI M0 SKCIIEPUMEHTALHBIM
TAaHHBIM

4. W3mepenue 31eKTpoaHbIX noTeHnuanos u DJ1C 8
raJbBaHMUECKUX JIEMEHTOB WK onpeneneHue pH
[PacTBOPOB, CTETIEHN M KOHCTAHTHI THIPOJIA3a COIIH
METO/10M NOTEHLIUOMETPUH.
[ToTeHIIOMETPUYECKOE TUTPOBAHHE

4. OmnpeneneHue 4ucesn NepeHoca HOHOB B
[pacTBOpax JEKTPOIUTOB 4

4. W3yuenune 3aBUCUMOCTH 3JIEKTPUYECKOU
[IPOBOJIUMOCTH PaCTBOPOB CUIIBHBIX MM CJIA0BIX 4
DIIEKTPOJIUTOB OT KOHIICHTPALINH.
KoHIyKTOMETpHUUECKOE TUTPOBAHHE

S. Omnpenenenne KOHCTAHTHI CKOPOCTH PEAKIIHA
[EpBOTO MOpsiKa (Hampumep, TUAPOIN3a 4
caxapo3bl (MHBEPCUU caxapa))

S. Ornpenenenne KOHCTaHTBI CKOPOCTH PEAKIINU 4

BTOPOTO MOpsi/iKa (Hanpumep, HOIUPOBAHUS
AI[eTOHA U OMbUIEHU 3(Gupa B KUCIIOH cpene)




Ne HaumeHoBaHME TEMBI O0newm,
paszena [Ipumeuanue
U KpPaTKOE CO/IepKaHUEe 3aHATHS aKaJ. 4acel
JTUCLUTUIMHBI
S. OnpeneneHne KUHETUYECKUX [1apaMeTPOB 4
PIIEKTPOXMMHUYECKON peakluu (Hanpumep,
[peaKkIMy BOCCTAHOBJICHHUS BOJOPO/Ia HA PA3IIMUHBIX
MeTasuax)
S. Ornpezenenre CKOPOCTH KOPPO3UH METOJIOM 4
[OJISIPU3ALMOHHBIX KPUBBIX
6. OnpezneneHue coctTaBa pacTBOPa MO yIEIbHOM 4
pedpaxkuu
120051
OnpeneneHue CTpyKTypHOR (pOpMYJIbl MOJIEKYJIbI
10 MOJISIPHOM pedpakiuu
6. OnpeneneHyue JUNOILHOIO MOMEHTAa MOJIEKYJIbI B 4
PKHJIKOM COCTOSTHUH
7. OnpezneneHue AIUHBI CBSI3U B Mouiekyiie u3 K- 4
CIEKTpa
4.4. CamocTosiTeJibHAsA padoTa 00y4YarOIIUXCS.
Ne O0newm,
IlepeueHb BOpoCcoB Jyis
paszena akax. | @opma KOHTPOJIS
CaMOCTOSITENIbHOTO U3y4EHUs
JUCLUTUTMHBI qackl
1. Pacuet TeroBbIX 3)(PEKTOB U N3MEHEHUS [IpoBepka
TEPMOJIMHAMHUYECKUX (PYHKIUN B XUMHUUECKOM TH/IMBUTyaJIbHBIX
MIPOLIECCE C UCIOJIb30BaHNEM TaOIUI] CTaHJAPTHBIX [PacYeTHBIX
TEPMOJIMHAMUYECKUX BEINYHH. 3aJTaHU.
W3yuenne KaJopuMeTPUYECKIX METO/I0B 8 [IpoBepka
McclieIoBaHusl (TEPMOXUMHUN). OTYETOB 10
mabopaTopHbIM
pabotam
2
2. Pacuer TepMOAMHAMUYECKUX U TPAKTUYECKHUX [IpoBepka
KOHCTAHT paBHOBECHSI, INTyOHHBI IIPEBPALLICHUS TH/IMBUTyaJIbHBIX
XUMHYECKON PeaKIuy, CTETICHH! TPEBPAICHUS [PAacCYEeTHBIX
MICXO/IHBIX peareHTOB U BBIX0/1a IPOIYKTOB. 8 3aJaHU.
AHAIIN3 BIVSIHAS TEPMOTUHAMUYIECKIX [TpoBepka
apaMeTpOB U KOHIIEHTPAIIMH PETEHTOB Ha KOHTPOJILHOM
[PABHOBECHBIX BBIXOJl XUMHUYECKOH PEaKIIHH. paboThI




Ne O6bem
IIepeyens BOIpOCOB 11t ’
pasjena CaMOCTOSITEJIBHOTO U3y4EHUS akaj. | Gopma KoHTPOIIs
JUCLIUILINHBI 4acsl

3 Meroas! ucciaen0BaHus CBOMCTB PaCTBOPOB IIpoBepka
HERJIEKTPOJIMTOB U UX NPAKTUYECKOE TPUMEHEHHE. MHIVBUAYaJIbHBIX
[IpakTHYecKoe MPUMEHEHUE METOI0B (PU3HKO- [pacueTHBIX
xuMHuyeckoro aHanusa KypHakosa u mpasuna a3 3alaHUH .

['160ca. AHAIN3 AUAarpaMM COCTOSTHUS OJTHO- U 8 [IpoBepka
MHOTOKOMIIOHEHTHBIX CHCTEM. OTYETOB 110
(DKCIIEpPUMEHTAJIbHBIE METO/bI TIOCTPOEHUS mabopaTOpHBIM
uarpaMM COCTOSIHMSI OHO- M IBYXKOMITOHEHTHBIX paGoTam.
CUCTEM.

4. Pacuer noTeHIMaNoB 3JIEKTPOIOB Pa3INYHBIX IIpoBepka
Br0B. Pacuer O/IC ranbBaHMYECKHUX DJIEMEHTOB U MHIVBUAYAJIBHOTO
TEPMOJMHAMHYECKUX [apaMeTPOB XMMHUECKOMN [pacueTHOro
peaKLuy, NIPOTEKAIOIIEH B FaJIbBAHNYECKOM 3alaHusl.
hiieMeHTe. [IpakTnueckoe npuMeHeHne [Iposepka
raJbBaHMUYECKUX IEMEHTOB (XMMHUUYECKHE OTYETOB 110
MCTOYHUKU TOKA) U IOTEHIMOMETPUU. AHAIU3 8 mabopaToOpHBIM
BIIMSIHUS PA3JIUYHBIX (AaKTOPOB (KOHLIEHTpaLUu paboTtam.
pacTBOpa, TEMIEPATYPbI, HATIPSKEHHOCTH U
YaCTOTHI AJIEKTPUUECKOTO MOJIs) Ha
PIIEKTPUYECKYIO IPOBOJUMOCTH PACTBOPOB
CHJIBHBIX U CJIa0bIX 1eKTpoiuTOB. [IpakTuyeckoe
[IPUMEHEHNE KOHAYKTOMETPHUU.

5 DakTOpPBI, BAUSAIOIMINE HA CKOPOCTh XUMHYECKUX [IpoBepka
peakuuii. Pacuer KHHETMUECKUX TapaMeTpoOB MHIVUBUAYAJIBHOTO
XUMHUYECKON peakiny (opsiaKa, KOHCTAHTHI [pacueTHOro
CKOPOCTH, BPEMEHU TOIYIPEBPALLEHUS, SHEPTUN 3alaHusl.
AKTHBALIMU U TEMIIEpaTypHOro ko3¢ duuueHTa) mno [IpoBepka 0oT4ETOB
DKCIIEPUMEHTAIbHBIM JaHHBIM. [0 71a00paTOpPHBIM

8 paboTam.
IIpoBepka
KOHTPOJIBHON
paboThI

6. MeTo/1bl U3y4EHHS] CTPOCHUS MOJIEKYII, IIpoBepka
OCHOBaHHbBIE Ha AJIEKTPUYECKHUX CBOMCTBaxX HMBUIYaJIbHOTO
.Pabotsl Jlebas. [PacYeTHOTO

3alaHusl.

4 IIpoBepka
OTYETOB IO
abopaTOpHBIM

paboTam.




Ne O0OBeM,
asjena Hepesets Bonpocos s aKaz ®opMa KOHTPOJIA
P CaMOCTOSITEJIbHOTO U3Yy4EHUS ) p p

JTUCLUTUIMHBI 4acsl

7. OnTUYeCKHe METO/IbI HAXO0KICHHS MOJICKYIISIPHBIX [IpoBepka
KOHCTAaHT. VHIMBUTyaJIbHBIX
[PACUETHBIX
3agaHui.
[IpoBepka oTUETOB
[0 1a60paTOpPHBIM
paboTam.
[IpoBepka
KOHTPOJIBHON
paboTHI

5. IlepeyeHb y4eOHO-METOAMYECKOr0 00ecmeYyeHus1 AJIsi CAMOCTOATEIbHON PadoThI
00y4YaOIIMUXCS M0 TUCHUILINHE.

MeTtoanyeckue yKazaHus JJisi 00yJaroIuXcs 10 OpraHu3auyd CaMOCTOATEIEHOM paboThI
IO AMCHMIIIIMHEC, BKIO4Yasd KOHCIICKTBI J'IeKI_II/Iﬁ 0 OTACJIBbHBIM pa3jcisiaM Kypca, BUACO JICKIINU
110 KypCy, TCMbI J'Ia60paTOprIX pa60T " IIPAKTHYCCKUX SaHHTHﬁ, (bOpMH TEKYLICTO KOHTPOJIA 11O
JUCLUIUINHE U TpeOOBaHMSI K UX BBIIOJHEHHIO ( BOIPOCHI K TEOPETUUYECKOMY KOJIJIOKBUYMY,
3a4eTy W HK3aMEHY), pa3MeIIeHbl B 3JEKTPOHHON HHQPOPMAIMOHHO-00pa30BaTEIBHON cpee
CIIOI'TU(TY) na caiite Menus: http://media.technolog.edu.ru

6. ®OoH/I O1IEHOYHBIX CPEACTB /JIsl IPOBeAeHUs MPOMEKYTOUHOI aTTecTAlNU

CBOEBpEMECHHOE BBINIOJIHEHHE OOYYAIOIIMMCS MEPONPHITHHA TEKYIIEro KOHTPOJIS
MO3BOJIIET MPEBLICUTH (JOCTUTHYTH) MOPOTOBBIA YPOBEHb («yIOBIETBOPUTEIHHOY») OCBOCHUS
MIPETyCMOTPEHHBIX YJICMEHTOB KOMIICTCHITH.

Jl7is TeKyIIero KOHTPOISL CTYIEHTHI JOJKHBI BBHITIOIHUTh WHAUBHIYAIbHbIC 33JaHUS 110
BCEM pasJiellaM Kypca W HamucaTh KOHTPOJIBHBIE PabOThl Ha YAOBICTBOPUTEIIBHYIO OICHKY.
TexcThl MHOTOBAPUAHTHBIX 33JaHUI PUBOAATCS B IPHIIOKECHUU.

Pe3ynbTarhl TUCHUIUIMHBI CYHMTAIOTCS JOCTUTHYTBIMH, €CIH JUISI BCEX JJIEMEHTOB
KOMTIETSHIIMI MPEBHIIIEeH (JOCTUTHYT) OPOTOBBIA YPOBEHb OCBOCHHS KOMIETCHIIMHA HA TaHHOM
JTare.

[IpomexyTouHas arrecTals MO AUCHUUIUIMHE MPOBOIUTCS B (QopMme 2 3a4eTOB U 2
HK3aMEHOB.

K cpmade 3auera [omycKarOTCsl CTYAEHTHI, BBINOJHUBIIHE Bce (HOPMBI TEKYIIETro
KOHTPOJIS.

3aueT mpeaycMaTpUBAIOT BHIOOPOYHYIO TIPOBEPKY OCBOCHHUS MPETyCMOTPEHHBIX
DJICMEHTOB KOMIIETEHIIMH © KOMIUICKTYIOTCS BONpocamMH  (3aJaHUSIMH) JBYX BHUJIOB:
TEOPETUYECKHI BOMPOC (7151 MPOBEPKH 3HAHUIN) U KOMILJIEKCHAs 3a/1a4a (A7l MPOBEPKH YMEHUMH
Y HaBBIKOB).

B mpunoxkeHWr TPUBOAMTCS TMEPEYEHb BOIMPOCOB K 3a4eTy IO OTAETBHBIM pa3jieiiaM
Kypca.

[Ipu cmaye sK3aMeHa CTYIEHT MOJydaeT OWIIET, B KOTOPOM HMEETCS TPU BOMpoca M3
MepeyHsT BOMPOCOB W 3ajJjavya M0 OJHOMY M3 pa3JesioB Kypca, BpeMs IMOJTOTOBKH CTyJEHTa K
YCTHOMY OTBETY - 10 45 MUH.

B niprtoskeHHH IPHBOTUTCS TIEPEUYCHb BOIIPOCOB K K3aMEHY 10 BCEM pasjieiaM Kypca.

HpI/IMCp BapHaHTa 5K3aMCHAITUOHHOT'O ounera:



http://media.technolog.edu.ru/

Bapuant Ne 1

1. 3aBucumocTts 3Hepruu [ MOOca oT JaBiIeHUs U TEMIIepaTyphbl K SHEPTHH
['enpMrosbIa oT 00beMa U TEMIEPATYPHI.

2. JlaBneHue mapa HaJ CMEChIO B3aUMHO HEPACTBOPHMBIX KUIAKOCTEH.
Ileperonka ¢ BOASHBIM IIAPOM.

3. Belpakenue g pPaBHOBECHOTO CKadka MOTEHIMANa Ha TpPaHUIE
METAJUI-PACTBOP DJIEKTpoauTa. BoaopoaHas Ikama 3JI€KTPOIHBIX
HOTEHLIUAJIOB.

4. OmnpenenuTs TEPMOAMHAMUYECKYIO BO3MOYKHOCTb  OOpa3oBaHUs
MetaHa 1o peakuuu CS, + 4H, = CH, + 2H,S npu T=1000K.

@DOHJ OLIEHOYHBIX CPEJCTB MO AUCUMILINHE npezacTasieH B [Ipunoxenun Ne 1

7. IlepeyeHb OCHOBHON W JONMOJHHMTEJIbLHOH y4eOHOH JHTEpPaTypbl, HEOOXOAUMOI
7151 OCBOCHH S U CHUILIHHBI

a) OCHOBHAasI JIUTEpPaTypa:

1. Adanacwes, b.H. ®usnueckas xumus: yued. nocobue mis By30B / b.H. Adanacobes,
FO.I1. Axynoga. — CIIO.: Jlanp, 2012. — 464 c.(OBbC «Jlanb»)

2. Crpombepr A.I'. ®uznueckas xumus : yueOHuk s By3oB /A.I". Crpombepr, J1.I1.
Cemuenko — 5-e 3. Mcmnp. — M.: Beicm. lllkona, 2009. — 527c.

3. Kpatkuii cipaBounuk ¢uzuko-xumudeckux Beanuud / H.M. bapon u [u 1p.]; mox pex.
A.A. Papnens u A.M. [TonomapeBoii. — 11-e u3z. ucnp. u gomn. — M.: OO0 «TU/]
«A3-book», 2009. — 240 c.

4. OcHoBbl puznueckoit xumuu. Tom 1 u 2. Teopus u 3agaun: yueOHuUK /1715 By3oB / B.B.
Epemus [u np.]. — M.: bunowm. Jlabopatopust 3nanuii, 2013. — 590 c. (3bC)

0) 10MOTHUTEILHASI JIUTEpaTypa:

1. IlpakTukym mno ¢usznyeckoid xumuu. KunHeTwka M Kataius. DJIEKTPOXUMHS: yueo.
[Tocobue s By30B / A.B. A6pamenkos: nox pea. B.B. Jlynuna u E.I1. AreeBa. — M.:
AKAJZIEMUA, 2012. - 301c.

2. Ilpaktukym mo ¢usmueckoir xumuu. Tepmoannamuka: yue6. [Tocobue mis By30B /
E.Il. AreeB, N.A. Ycnenckas, A.I'. boraues: nox pea. EIl. Areesa u B.B. Jlynuna. —
M.: AKAJIEMUA, 2010. — 220c.

3. Teopernueckas JIEKTPOXUMHUS: YUEOHUK A1 00pa30BaT. YUPEKICHUH BBICII. TPOd.
obpazoBanus / A.JI PorunsH, K.W. Tuxonos, U.A. [llommua, A.M. TUMOHOB. — 2-¢
u31., nepepad. u gom. — M.: Ctynent, 2013. — 496¢.

4. béxkkep, 10.. Cnexrpockonus / FO. békkep; mep. ¢ Hem. JI.H. KazanneBoi, mox pes.
A.A. Tlynemmesa, M.B. ITomsikoBoii. — M.: Texunocdepa, 2009. — 527c.

5. Yopkennopd, 1. CoBpeMeHHbIH kaTtanu3 u xumudeckas kuaetuka. / Y. Yopkenaopd,
X. Haitmant-Csenpaiit; nep c¢ anr. B.M. Pongyrmna. — JloaronpynaHslil:
Wz narenscknii noM «HTEMIEeKT», 2010. — 501 C.

6. ApremoB, A.B. ®usuueckas XuMuUs: Y4EOHUK I YUPEXKAEHUH BbICHI. TPOd.
obpazoBanus / A.B. ApremoB. — M.: Akanemusi, 2013. — 288¢.(3b)

7. Maryzenko, M.IO. W3ydeHue CTpOeHHMS MOJIEKYN CIEKTPaJbHBIMH METO/IaMHU.
Teopernueckne ocHOBHI. Pemenue 3amau: yuebHoe mocobme / M.FO. MaryseHko,
M.IO. 3y6xoBa, A.H. Xpamos.- CI16.: CIIOI' TU(TYVY), 2009. — S6c.



8. Maryzenko, M.IO. JlmarpamMMbl IUIaBKOCTH  JIByXKOMIIOHEHTHBIX  CHUCTEM:
meroandeckue ykazanus/M.FO.Marysenko. — CII6.:CIT6I TU(TY), 2013. — 22¢.(9b)
B) BCIIOMOraTeJibHasi JInTeparypa:

1. [Ipaktraeckue padoTsl 1o duzndeckoit xumuu / [Tox pen. K.IT.Mumenko,
A.A.Pasnens, A.M.ITonomapesoii. — 5-¢ u3z., nepepad. — CII6: ITpodeccus, 2002. —
384c.

2. ®uznueckas xumus. B 2 kH.: yaeOnuk 11st By3oB / K.C. Kpacuos [u ap.]: mox pexn. K.C.

Kpacnosa. — 3-¢ uzn., ucnp. — M.: Beicmr. mik., 2001. — 831c.

8. Ilepeyenr pecypcoB HHPOPMAUMOHHO-TEJEKOMMYHHUKAINMOHHON  CeTH
«HTEepHET», HEOOXOAUMMBIX /IJIS OCBOCHUSI JUCIHUIJIMHBI.

y4eOHBI IJIaH, PIIJ u y4eOHO-METOIUYECKHE MaTepUalIbl:
http://media.technolog.edu.ru
ANEKTPOHHO-OMOINOTEYHbIE CUCTEMBI:
«DJIeKTPOHHBIN YuTaNBHBIH 321 — bubnuoTex» https://technolog.bibliotech.ru/;
«Jlansb (ITpodeccus)» https://e.lanbook.com/books/.

9. MeToauyeckne yKazaHus s 00y4alOUIUXCsl 0 OCBOEHHIO JUCIUIIMHBI.

Bce Bunpl 3ansTuit o qucruminie «du3nueckast XUMUs» MPOBOJSATCS B COOTBETCTBUH C
TpeboBanusmu cienyromux CTII:

CTO CIIoI'TH 020-2011. KC YK/IB. Bunbl yueOnbix 3ansatuii. JlaboparopHblie 3aHATHS.
OO6mmue TpeOoBaHMs K OPraHUu3alny U MPOBEICHHUIO.

CTII CII6I'TU 040-02. KC VYKJ/IB. Buabl yueOnbix 3ansatuil. Jlekuus. OOuiue
TpeOOBaHUS;

CTO CIIoI'TU 018-2014. KC VYK/B. Bunber yueOnbix 3anstuil. CeMuHapbsl u
npakTuueckue 3auaTus. O0mme TpedoBaHus K OpraHu3aIluy U IPOBEICHUIO.

CTII CIIGI'TU 048-2009. KC YKBJ/. Bunbl yueOnbix 3anstuil. CamocTosiTenbHas
iaHupyemas padota cryneHToB. O0mue TpeOOBaHUS K OpraHU3ally U IPOBEJCHHUIO.

CTII CIIoI'TH 016-2014. KC YKB/I. ITopsinok npoBeaeHUs 32a4€TOB U HK3aMEHOB.

[InanupoBaHue BpeMeHHU, HEOOXOAMMOI0 Ha M3y4eHHE MAHHOW AMCLUMILIMHBI, JIy4dlle
BCETr0 OCYILECTBIISATh Ha BECh CEMECTp, NMpelycMaTpuBas MPH 3TOM DPErYJISIpHOE MOBTOPEHUE
IIPOMIEHHOI'0 MaTepuaa.

OCHOBHBIMHU YCJIOBUSIMH TNPAaBUIIBHOM OpraHM3aluu y4eOHOTro Imporecca /Ui CTYIACHTOB
SIBIISIETCS:

IUTAHOBOCTh B OpraHU3alluu yueOHOH paboThl;

CepbE3HOE OTHOIIEHNE K U3YUYEHUIO MaTepHaa;

MIOCTOSIHHBIM CAMOKOHTPOJIb.

Ha 3aHATHS CTyIEHT NOJDKEH NMPUXOIWTh, UMesl Oarak 3HaHWH W BOIPOCOB 1O yXKe
U3y4EHHOMY MaTepHainy.

10. ITepeyens MHPOPMALMOHHBIX TEXHOJOTHIi, HCMOIb3yeMbIX PU OCYLIECTBJICHHH
o0pa3oBaTe/IbHOIO Mpolecca Mo AUCIUIIHHE.

10.1. MudopManoHHbIE TEXHOJIOTHH.

B yuebHOM mpomecce MO MAaHHOW JUCHMIIMHE IPEIyCMOTPEHO HCIOJIb30BAHUE
UH(POPMALIMOHHBIX TEXHOJIOTUH:

YTEHUE JICKIUN C UCIIOJIb30BAaHUEM CIalA-TIPEe3eHTALUM;

B3aMMOJICHCTBHE C 00YYAIOIUMHUCS TOCPEICTBOM HJIEKTPOHHOM MOYTHI.


http://media.technolog.edu.ru/
https://technolog.bibliotech.ru/;
https://e.lanbook.com/books/

10.2. IIporpamMHoOe obecnieyeHue.

Microsoft Office (Microsoft Excel);

[IporpaMMHO-pacueTHbIi  KOMIUIEKC M 0a3a  TEepPMOAMHAMMYECKHUX  JAHHBIX

NBTAHTEPMO

Crernuanu3upoBaHHBIN MporpaMMHbIi TpoaykT Mathcad 14. Professional

OnexTpoHHbIi yueOHuK «OTKpbITast xumus»y 000 OU3MKOH

Dnexrponnas 6a3a qanueix ACerS-NIST Phase Equilibria diagrams Database

[Tporpamma asst uncnenHoro moaenuposanus KINET MI'Y.

[Tporpammuo-uHpopmarmonasiii koMmruieke «ASTCALCy:

baza TEPMOJAMHAMUYECKUX XapaKTEePUCTUK (pynxKITHit) VHIUBUAYAJIbHBIX

KOHJICHCUPOBAHHbBIX BEILIECTB.

baza TepmoanHaMUYEeCKUX XapaKTEpUCTHK ((PYHKUMH) MHIMBUAYAIBHBIX Ta3000pa3HBIX

BEIIECTB.

[Tporpamma ananmusa u BeiOopa u3 6a3 ASTBIS u ASTBIG HeoOX0UMBIX COSTMHCHUN U

TEPMOJMHAMHYECKHUX CBOMCTB.

[Tporpamma mMoaenMpoBaHHusS U pacueTa (a30BbIX PABHOBECUN MHIUBHUIYaJIbHBIX BEIIECTB

B MHOTOKOMITOHEHTHBIX CHCTEMaxX

[Iporpamma MonenupoBaHUs M pacueTa (a3z0BO-XHUMHUYECKHX PABHOBECHH C ydacTHEM

pPacTBOPOB B MHOTOKOMIIOHEHTHBIX CUCTEMaX.

[Tporpammuo-uHpopManmoHHbI KoMIIeke «ASTCAQ»:

baza craHgapTHRIX TEPMOIMHAMUYECKHX XapAaKTEPUCTUK KOMIIOHEHTOB  BOIHBIX

pacTBOpoB

[Iporpamma ananmu3za u BbIOOpa 3 0asel ASTBAQ HE0OXOIUMBIX COCIUHEHUW W

TEPMOJIMHAMHYECKIX CBOWCTB.

[Tporpamma pacyera CTaHAAPTHBIX TEPMOJUHAMUYECKUX (DYHKIIUN KOMIIOHEHTOB BOIHBIX

pactBopoB B mupokoii (P,T)-o6mactu o moaenu 3apem6o — [TyukoBa

[Tporpamma MojenupoBaHUs M pacyeTa (a30BO-XMMHUYECKHUX PABHOBECHI C ydacTHEM

BOJIHBIX pPacTBOPOB B 1mupokoii (P, T)-o0mactu

[TporpammHuo-uH(popmanoHHslii koMmiuieke «ASPCALCy:

baza mapamerpoB Mogmenu Ilutmepa HEWAEanbHOCTH BOJHBIX  PAacTBOPOB IS

pPacTBOPEHHBIX HOHOB

[Tporpamma ananu3a u Beioopa u3 6a3er KPAQS He0OX0IMMBIX HOHOB | ITapaMETPOB

[Tporpamma pacuera paBHOBECHI M pacCTBOPUMOCTH B BOJHBIX PacTBOpax Mo 0000IEeHHOMH
mojenu [lutnepa HenearbHOCTH BOJHBIX PACTBOPOB

10.3. UndopManuoHHbIe CIPABOYHBbIE CHCTEMBI.
CrnpaBouHo-nouckoBas cucrema «Koncynbrant-ITnrocy

11. MarepuajibHo-TexHUYeckass 0a3a, HeoOxoauMasi sl  OCYLIECTBJICHUS
00pa3oBaTeIbHOIO Mpoecca Mo JMCHUIIHHE.

Jns BeneHuss JEKUMOHHBIX M TPAKTUYECKUX 3aHSITUH HCIOJIB3YeTCS ayauTopus,

000pyIOBaHHAs CPEICTBAMH OPITEXHHUKH.
Jliisa mpoBefeHHsI KOMIUIEKca JIabopaTOpHBIX paboT 1ab0paTOPHBIM MPAKTUKYM JOJKEH

OBITH OCHAIIIEH OCHOBHBIM 000PY/I0BaHHEM, B TOM YHCIIE:
Becsr BJIP-200 r
Perynupyemslit npubop nutanus "Arar»
Bonsrmerpsr 11[1413, B7-27A/1, B7-58/2
Caxapumerp yHuBepcaibHblii CY-4
Konnykromerpsl
Ocuumorpad H3013

NN NN NN



MarHuTHbIE MELIATIKH
Onekrpuyeckne memanku RD-25
Cymmiensie mkadsr STP, KC-65
Huctumsarop JIOM-10

Hcrounuk mocrossHHOTO ToKa b5-21
Vaerparepmocrar YB

pH-metp pH-121

AN NN

Jis  mpoBeneHHs JTa0OpATOPHBIX pabOT MOTYT OBITh HCIIOJIB30BAHBI  y4eOHO-
7a00paTOpHbIE KOMIUICKCHl «XUMHSI» U «IJICKTPOXUMHYECKUH CTEHI», pa3paboTaHHBIC
TOMCKHM MOTHTEXHUYECKUM YHHBEPCHUTETOM.

VY4eOHO-1ab0paTOpHBIA KOMIUIEKC «XUMHS» MpeIHa3HAYCH U TPOBEIEHUsT paboT 1o
TEPMOXUMHH, (HAa30BOMy U XHUMHUYCCKOMY PaBHOBECHIO, TEPMOJMHAMUKE PACTBOPOB,
ANEKTPOXUMHH, TTOTEHIIMOMETPHH, KOHAYKTOMETPUH, DIICKTPOJIN3Y, KHHETUKA M KaTajau3y Ha
COBPEMEHHOM TEXHHYECKOM ypoBHE. KOMITJIEKC COCTOUT M3 OTICIBHBIX MOIYJEH - MOIYIIb JJIs
ANEKTPOXUMHYECKIX U3MEPEHHIA, MOIYJIb IS TEPMUYECKOTO aHAIN3a, TEPMOCTAT-KATOPUMETP C
COOTBETCTBYIOIIMMHU JATUYNKAMHU, KOTOPbIC OOBEAMHSIIOTCS B €IUHBIA OJIOK C YHUBEPCAIBHBIM
KOHTPOJUIEPOM M MOTYT OBITh IMOJKIIOYCHBI K IEPCOHATILHOMY KOMITBIOTEPY.

JIabopaToOpHBI  SJMEKTPOXUMHYECKHA  CTCHJ NpeJHAa3HAYCH JUIS  TPOBEACHHS
NPaKTUKYMOB ¥ Ja0OpaTOpHBIX paboT mo (Qu3uueckod XuUMUM U3 pazmena 4 -
DIEKTPOXUMHUICCKHIE CUCTEMBI.

12. Oco0eHHOCTH OCBOECHHMSI [JHCHUILIMHBI HHBAJIWAAMH H JHIAMH C
OrpaHMYeHHBIMHU BO3MOKHOCTSIMU 3/10POBbSI.

JUis WHBaIMIOB M JIML C OrPAaHMYCHHBIMM BO3MOXKHOCTAMHU YyueOHbIE Hpolecc
OCYILECTBIISIETCSI B COOTBETCTBUM ¢ [losokeHueMm o0 opraHu3anuu y4eOHOro Ipouecca Ais
0o0y4YeHMs] MHBAJIUIOB U JIMI C OTPaAaHMYCHHBIMH BO3MOXXHOCTAMHU 3710poBbsi CIIGI TU(TY),
yTBEpkKACHHBIM pekTopoM 28.08.2014r.



IIpunoxxenne Ne 1
K paboyeii mporpaMme JUCHUTLTAHBI

DoH/1 OLIEHOYHBIX CPEJICTB
JJIS1 IPOBe/IeHH s POMEKYTOUHOM aTTeCTAlNH 10

AUCHHUIIJINHE «Puznyeckass XuMH»

1. IlepeyeHb KOMIIETEHIIHIi U 3TANIOB UX (POPMHUPOBAHUS.

Komnerenuumn
HNupekc ®opmyIMpoOBKa dran
(opmupoBanus
OIIK-3 | cmocoGHOCTHIO: HCTIOJIb30BATH OCHOBHBIE 3aKOHBI IIPOMEKYTOUYHBIN
€CTeCTBEHHOHAYYHbIX IMCUMILJIMH B NPO(ecCHOHAIBHOMH
AeATeJIbHOCTH

2. lloka3zaTeiu M KpUTEPUHU OLEHNBAHUSI KOMIETEHIMHA HA Pa3IHYHBIX ITANAX UX
(hopMupoBaHU, IKAJIA OLEHUBAHMS.

Tlokazarenu onieHKHU

pE3yJIbTaTOB Kpurepuii

[manupyembie pe3ysbTaThbl Komnierenuun
OCBOCHMS OLICHUBAHMUSI
JUCLIUILIMHBI
OcBoenue paszzaena | 3HaeT Hayasa [IpaBuiibHOE OIIK-3
Ne 1 TEPMOJAVHAMUKY U BBITIOJIHEHUE

OCHOBHbBIE YpaBHEHUS WHIUBUAYAJIbHBIX
XUMUYECKON 3amanuii.  IIpaBusnbHBIE
TEPMOAMHAMMKH; METOBI | OTBETHI Ha Bompockl Nel-
TEPMOAMHAMHUYECKOTO 7 Ha 3a4eTre, BOIPOCHI |-
ONMCAHUS XUMHUYECKUX 19 nHa »SK3ameHe U3
paBHOBECHI pazznena 1-2
Ymeer IIOJIb30BATHCS
CIIPAaBOYHOM JIMTEPATYPOU
u MaTeMaTU4eCKUMU
METOJIaMuU 00paboTkH
pe3yiabTaTOB.
Baaneer METOAUKON
TEPMOXUMHUYECKHUX
U3MEpEeHul M pacuera
TEIJIOBBIX s¢dexToB

peakuuu




TlokaszaTenu onieHKH

pe3yJIbTaToOB Kpurepuit
[1nanupyemsble pe3ynabTaThl Komnerenmuu
OCBOEHUS OLICHUBAHUS
JUCHUTUTUHBI
OcBoenue pazjena | 3Haet ocHOBHbIE | [IpaBriIbHOE OIIK-3
No2 3aKOHOMEPHOCTHU BBITIOJIHCHHE
MPOTEKAHUS XUMHYECKHX | MHIUBUIYaTbHBIX
IIPOLIECCOB U | 3aJaHUi 110 JaHHOMY
XapaKTePUCTUKU paszesly U KOHTPOJIbHOM
PaBHOBECHOTO COCTOSIHHUS, | paOOTHI. [IpaBunbHbIC
METObI ormcanus | orBeThl Ne®-12Ha 3auere,
XUMHUYECKHUX paBHOBecuM | Ha Borpochkl Ne 20-27 Ha
YMeeT 1pOrHo3upoBaTh 9K3.
BIIMSIHUE PA3JIMYHBIX
(hakTOpoB Ha paBHOBECHE
B XUMHUYECKHUX PEAKIIUSX;
OTIpeeIATh
HaIpaBJIEHHOCTH Ipoliecca
B 3aJIaHHBIX HauaIbHBIX
YCIIOBUSIX
OcBoeHue pazjena | 3HaeT METO/IbI [IpaBunbHOE OIIK-3
No 3 TEPMOJIMHAMHYECKOTO BBITIOJIHCHHE
onucanus (Ha30BbIX WHUBUIYaIbHBIX
paBHOBECHIA B OJIHO- U 3aJlaHUi 10 JAHHOMY
MHOT'OKOMIIOHEHTHBIX pazzieny U OTYETOB IO
CUCTEMaX; TEOPHIO 1abopaTopHbIM paboTawm,
pacTBOpOB cZlaua TeOpPETHIECKOTO
YMmeer ycTaHaBINBATH KOJUIOKBHYMa
TpaHullbl obnacTeit [IpaBunbHBIE OTBETHI
ycTOH4YMBOCTH (ha3 B Nel3-19na 3auere, Ha
OJIHOKOMIIOHEHTHBIX U Bonpocsl Ne 1-30 u3
OMHApHBIX TETEPOTEHHBIX | pa3zena 3 Ha JK3.
CUCTEMax Ha OCHOBAaHUHU
aHaJM3a quarpaMm
«COCTaB — CBOMCTBO»
Baaneer HaBbIKaMu
aHanm3a Gpa3oBbIX
JTuarpaMm OJHO- U
JIBYXKOMIIOHEHTHBIX
CUCTEM
OcBoeHue pazzaena 3Haer ocHOBHbIE | [IpaBrIIBHOE OI1K-3
Ne4 ypaBHEHUS paszena, | BHIIOJTHEHUE
TEOPUIO pacTBOPOB | MHIMBHUIYATbHBIX

QJICKTPOJIUTOB

3aJ]aHUil 1O JaHHOMY




IloxazaTenu OLCHKH
pe3yJIbTaToOB
OCBOEHHUS
JUCIATIIMHBI

[1nanupyemsble pe3ynabTaThl

Kpurepuii
OLICHUBaHMS

Kommerennuu

Ymeer paccuutarb
MOTEHIMAJIBI AJIEKTPOJIOB U
OJIC ranpBaHUYECKHUX
3JIEMEHTOB, PACCUUTHIBAThH
TEPMOJIMHAMUYECKHUE
rapaMeTpbl XUMHUYECKON
peakLuu, MPOTEKAOIIEH
pu 3amblkaHuu ['D
Baageer meTomamu
M3MEPEHUS U pacuera
O/1C ranpBaHMuYECKOTO
dJIEMEHTA

paszesnny ¥ OTYETOB IO
nabopaTopHBIM padoTam
[IpaBuiibHBIE OTBETHI
Ne2(0-36na 3ayere, Ha
Borpockl No 31-55 mHa
IK3.

OcBoeHue paznena
Ne 5

3Haer yYpaBHEHUS
(dbopManbHOW KHHETUKH U
KUHETUKU CJIOKHBIX,
LIETIHBIX, TETEPOTCHHBIX U
(hOTOXMMHYECKUX
pEeaKuHnii; OCHOBHBIE
TEOPUU TOMOTEHHOTO,
reTEPOreHHOTO u
(hepMEeHTaTUBHOTO
KaTallnza;

Ymeer COCTaBIIATh
KUHETUYECKHUE YpaBHEHUS
B JuddepeHIraIbHOl U
WHTETPaTbHOU dhopmax
JUTSl KHHETHYECKH TIPOCTHIX
peakuuii u
MIPOTHO3UPOBATh BIIUSHUE
TEeMIIepaTyphbl Ha CKOPOCTh
npoiiecca
Baaneer METOJIaMH1
pacuera KOHCTaHT
CKOpoCTen IIPOCTBIX
XUMUYECKUX peakiui 1,2
U 3 IOPSIIKOB

[IpaBunbHOE
BBITIOJIHCHHE
MHJUBUTyaJIbHBIX
3aJIaHUM 110 JAHHOMY
pazzieny U OTYETOB 110
nabopaToOpHBIM paboTaMm.
Beinosinenue
KOHTPOJIbHOM pabOThI.
. [IpaBuiibHBIE OTBETHI
Ne37-46 na 3audere, Ha
Borpockl Ne 56-77 Ha
9K3.

OIIK-3

OcBoenue pazaena
Ne 6

3HaeT  3aKOHOMEPHOCTH
B3aMMO/ICHCTBUS
JNEKTPUUYECKUX TIONEeH ¢
BEIIECTBOM

YmMmeer paccUuThIBaTh
JTUTOJILHBIN MOMEHT
BEIIECTB, pedpakuuio u
OPHUEHTHPOBOYHBIN pazMep
MOJIEKYJIbI
Baangeer
onpeenaeHus
pacTBopa U

METOJaMH
cocTaBa

CTPYKTYPBbI

IIpaBunpHOE
BBITIOJTHCHHE
WHUBUIYaIbHBIX
3aJlaHui 10 JAHHOMY
pazzieny U OTYETOB IO
nmabopaTopHBIM paboTam
[IpaBunbHBIE OTBETHI
Ne47-50 na 3auere, Ha
Borpochkl Ne 78-81 Ha
9K3.

OIIK-3




TlokaszaTenu onieHKH

pe3yabTaToB Kpurepuii
[Inanupyemble pe3yabTaThl
OCBOEHHUS OLICHUBaHMS

NUCHUILIINHBI

Kommerennuu

MOJIEKYJI C  [OMOIIBIO
pedpakuu, onpeneIeHus
JIMITOJIBHOTO MOMEHTA
BEIIICCTBA

OcBoenue pazznena Ne | 3naer TeopeTnueckue | [lpaBunbHOE  BBINTOJIHEHUE OIIK-3
7 OCHOBBI BO3HMKHOBEHUS | UHIUBUYaJbHbIX 3aJaHHUN
MOJICKYJISIPHBIX CIIEKTPOB [0 JaHHOMY pazlely H
YMeer  HHTEPIPETHPOBATH | OTYETOB IO JIAOOPATOPHBIM
MOJIEKYJISIpHBIE u | paboTam. Brimonnenue
HCIOJb30BaTh ux IUIsl | KOHTPOJIBHOH paboTBhI.
HaxXOXAeHUs MoJeKyJspHbIX | [IpoBepka u oOcyxaeHue
KOHCTaHT clana-npe3eHTanun
Baaneer HaBblkamu | IIpaBunbnble O0TBETHI NoS1-
MOJY4YEHUs] MOJICKYJSIpHBIX | 56 Ha 3adere, Ha BOIPOCHI
CIEKTPOB Ne 82-91 nHa 3K3.

[lIxana ouennBanus coorsercryer CTO CIIOI TU(TY):

€ClIi 10 JUCHMIUIMHE NPOMEXYTOUHas aTTecTalusl NpoBoAMTCS B (opme 3auera, TO
pe3yJIbTaT OLIEHUBAHUS — «3aUTEHO», «HE 3aUTEHOY;

€ClIM 10 JTUCLMIUIMHE MPOMEXYTOYHAsi aTTecTalusi MPOBOAMUTCA B (popMe 3K3aMeHa U
(unm) KypcoBOro npoekra (pabdoThl), TO IIKala OLICHUBAHUS — OaJljIbHAsl.

3. Tunosble KOHTPOJIbBHBIC 3aJlaHusdA [JId [POBCIACHUSA l'lpOMe)KyTO‘{HOi/i
arrecranmu.

3.1. IlppMepbl MHOTOBAPUAHTHBIX PACYETHBIX 3aJaHUH VISl KOHTPOJIA
CAMOCTOSITEJIbHOH PadOTHI CTYACHTOB U VIS KOHTPOJILHBIX padoT

Tembl 1 u 2 - Xumuueckasi TEPMOAMHAMHUKA U XHMHYE€CKOEC PABHOBECHUE

3aoanue Ne 1. Pacuem paenoeecnozo 6b1xo0a npoOyKma XumuiecKkoll peakyuu u vloop

0nmumaﬂbnbtxyCJloeuﬁ npoeeoeuuﬂ npoyecca.

0

H f,298

1.1. Ha ocHOBaHMM 3HaueHU# TEmIoT oOpa30BaHMs BELLECTB U3 CIIPAaBOYHUKA

0

ornpenenute n300apHbIi TeroBol 3¢ ekt xuMuiyeckoit peakuuu 4 Qp = ArHaog (B xIx) mpu
YCIIOBHH, YTO BCE BEIIECTBA, yYACTBYIOIINE B PEAKIIMU, HAXOASATCS B UACATHHOM ra3000pa3HOM
COCTOSIHUU.

1.2. Onpenenute u3MeHEHNE YKciia MoJiel ra3000pa3HbIX BemiecTB peakiuu A npu 298 K
U CTQH/apTHOM JaBJICHUH.

1.3. Paccuuraiite paboty (B k/[k), coBepiiaemyio B peakiuu A TNPOTUB BHELIHETO
nasienust ipu P = const u T = 298 K.

0
1.4. Onpenenute U30XOPHBIA TEIIOBOW 3B GeKT Xummudeckoi peakimu 4 Qy = AUz08
IIPU YCIIOBHM, 4YTO BCE BEIIECTBA, YYaCTBYIOIIME B pEAKIMH, HAXOIATCA B HJICAIBHOM
ra3o00pa3HOM COCTOSTHUH.
1.5. Ha ocHOBaHMHM JaHHBIX M3 CIIPAaBOYHUKA OIPEACINTE W3MEHEHHE CpeaHen
TEIUIOEMKOCTH B CHCTEME B pe3ynbTare peakunu A ACF(’)'Z%H (8 x/K). Temneparypy T s
CBOEr0 BapyaHTa BO3bMUTE U3 TAOJIHIIBL..




1.6. Onpenenute TeroBod 3(p¢eKkT peakuun A Opu Temreparype | M CTaHIApPTHOM

A H2 y AH2e ACY
naBieHur —r' T (B K/[)K), MCIIOIB3YsI HAliIeHHBIE paHee 3HAUCHHUs — ' 298 i © ~P.298-T

1.7. YcranoBure, kKak OyIeT MEHSATHCS TEIUIOBOW A(PPEKT XUMHUECKOW peakuuu A mpu
MOBBILICHUH TemrepaTypbl. OTBET apryMeHTUPYHUTE, UCIOJIb3YSl COOTBETCTBYIOIIME YPaBHEHUS
XUMUYECKON TEPMOIMHAMUKHU.

1.8. Onpenenute m3meHeHue sHTponuu cuctembl (B Jx/K) B pesynbprate XUMHUYECKON
peakiuu A, MpOTEeKArIIed MEeXIy BEHIeCTBAaMH B HACATLHOM Ta3000pa3HOM COCTOSHUH TpU
CTaHJIApTHOM JIaBJIecHUH U TemnepaTtype 298 K. 3HaueHus cTaHIapTHOW SHTPONUU JJIsS BEIIECTB
BO3bMUTE U3 CIIPABOYHHKA.

0
1.9. PaccuuTaiite n3MEHEHHUE PHTPONUHU ArSy (8 Ix/K) B pesynbrate peakuuu A mpu
temneparype 7 W CTaHIApPTHOM JAaBJICHMM, HCIONB3Ys paccuuTaHHble B 1. 1.8. 3HaueHus

~0
AC
WU3MEHCHHS DHTPOIUH IpH Temreparype 298 Ku — P.298-T

1.10. Onpenenute M3MEHEHHUE CTaHIAPTHOM dHepruu [ nooca ArG? (JIx) niis XuMHU4YecKon
peakunn A npu remneparype 298 K u npu temneparype 7.

1.11. PaccuuTaiiTe TepMOAMHAMHUYECKYI0 KOHCTAaHTy paBHOBecus K, peakuuu A 1npu
temrepatrype 298 K u remneparype T.

1.12. Omnpenenute rnyOouHy mpeBpameHuss & B peakuuu A npu temneparype T u
aTMoc(hepHOM JIaBJICHUH MPHU YCIOBHH, YTO MCXOJIHBIC BEIIECTBA B3STHl B CTEXHMOMETPHUECKUX
KOJIMYECTBAX.

1.13. Ompegenute rnybuHy mnpeBpameHuss & B peakuuu A npu temneparype T u
aTMOC(epHOM [aBJICHWU IPH YCIOBUH, YTO HMCXOJIHBIC BEHIECTBA B3SATHl B KOJUYECTBAX,
YKa3aHHBIX B TaOIUIIE.

1.14. Onpenenute cTeneHb NPEBPALLICHUS UCXOIHBIX BEIIECTB Mpu ycnoBusax 1.12 u 1.13.

1.15. Onpenenute cocTaB paBHOBECHOU cmecH B % (MOIL.) AJiE XUMUYECKON peakuuu A
npu Temreparype T u arMmocepHoM naBieHnud npu ycnoBusx 1.12 u 1.13.

1.16. YcraHoBuTe, Kak BIMAET IMOBBIIIEHUE TEMIEPATYPbl HAa TEPMOJUHAMHYECKYIO
KOHCTaHTy paBHOBecusi Ky 1 paBHOBECHBIN BBIXOJ] MPOAYKTOB XMMHUECKON peakiuu 4. OTBer
apryMEHTUPYWUTE, HMCIOJIb3ysl COOTBETCTBYIOLIME YpPAaBHEHUS XMMHYECKOM TEPMOJMHAMMKHU.
ConocTtaBbTe ci€TaHHBIE BBIBOJIbI C PACUETHBIMU 3HAYEHUSIMU KOHCTAHT PaBHOBECHSI.

1.17. YcraHoBuTe, KaK BIMAET TMOBBIIIEHHE OOIIETO MABJICHHUS HA PAaBHOBECHBIH BBIXOJ
MIPOJIYKTOB XUMUYECKOH peakiuu 4. OTBET apryMeHTHUPYHITE.

1.18. Cuenaiite BbIBOJ 00 ONTHMANBHBIX YCIOBHUSX MPOTEKaHUsS TMpOIecca: MPU KaKUX
TEMIEpaTypax U JABICHUSAX CJIENyeT IPOBOAMUTH PEaKUUI0 A s MOJy4eHHUsS MaKCHUMalbHOIO
BbIXOAa mponaykToB. [Ipu oTBeTe Ha MaHHBIA BOMPOC YUYUTHIBAWTE KUHETHYECKHE (aKTOPHI U
SHEPreTUUECKHUEe U IKOHOMUYECKHE 3aTPaThl.

Bapuanr Xumudeckast peakius A T,K
1 N, +3H, = 2NH3 500
2 CCl, +4H, =CH, +4HCl 700
3 CH, +2S, =CS, +2H,S 600
Bapuant HauanpHOe KoIn4ecTBO NCXOIHBIX BEIISCTB
1 N, — 0,2 Moub; H, - 2,0™Momb
2 CCl, — 5,0 mous; H, - 10,0 monb
3 CH, — 0,02 moup; S, — 0,1 monb

3aoanue Ne 2. Pacuem napyuanbnuslx 0aeneHuil KOMROHEHNO8 PABHOBECHOI cMecU



(o]
H f,298

2.1. Ha ocHOBaHUM 3Ha4YeHUI U3 CIIPaBOYHHKA OIpPENENUTE TEIIOBOM 3¢ ekt

0o
peakuuu B AHa (x/lx) mpu 298 K u crangapTHOM JAaBJIEHUM C YYETOM arperaTHoro

COCTOSAAHHUA BCEX BCUICCTB, YUACTBYIOIIUX B PCAKIIHU.

A.S) .
2.2. Omnpenenute u3MeHeHHue dHTporu '~ 298 ([[x/K) B Xome XuMu4eckoi peaknuu B
npu 298 K u CcTaHIapTHOM JaBJIEHUU C YYETOM arperaTHoro COCTOSHUSI BCEX BEILECTB,

Y4YacCTBYIOUIMX B PEaKIUH.
2.3. Ha ocHOBaHMHM JaHHBIX OIPEACIUTE H3MEHEHHUE CpPEAHEH TEeIUIOEMKOCTH s

peakuuu B A, Ce ot (JIx/K).

(o]
2.4. Paccuuraiite TerioBod 3(QexT peaxuuu AHq

=0
A, Cp gt

C HCIIOJIb30BAHUCM CpCIHUX

TEMJIOEMKOCTEHN

A,S?

2.5. Ormpenenute HW3MEHEHUE SHTPOIHHU (Ix/K) B xome peakumu B mpu

S 208 - ArC(F)’,ZQ&T.
2.6. Brrunciure uzMeHeHune cTaHgapTHoOU sHeprun [ 'mboca A Gy (M) s XuMuueckomn
peaknuu B npu Ttemmneparype T. Cpenaiite BBIBOJ O HaNpaBlI€HUU CAMOIPOU3BOIHLHOTO
npoiiecca.

2.7. Ormpenenure TEPMOAMHAMUYECKYIO KOHCTAHTY paBHOBECHs XUMHUYECKOU peakunu K,
npu Temmneparype T.

2.8. Hamummre ypaBHEHHUE, CBSI3bIBAIONIEE KOHCTAHTY PAaBHOBECUSI XUMUYECKON peaKiuu

TeMIiepatype T ¥ CTaHIapTHOM JIaBJICHUH, UCTIONb3Ys

K, ¢ xumuueckoil nepeMeHHOW (IIyOMHON NpeBpalleHus) 4 NPU YCIIOBUHU, YTO HMCXOIHBIC
BEIIICCTBA B3SThI B CTEXHOMETPHUYECKUX KOJINICCTBAX.

2.9. 3anumure B 00IIEeM BHJIE BBIPRXCHHE JJII KOHCTAHTHI PABHOBECHUS XUMHUYCCKOMN
peakuuu B wepes mapruanbHbIe TaBICHUS peardpyrOIINX BEIICCTB.

2.10. Ompenenurte mapiuaibHbIE JaBICHUS Ta3000pa3HBIX BEIIECTB IpU TemrepaType T u
aTMocepHOM JIaBJICHUH.

2.11. Ouenute BIUSHUE HU3MEHEHMs OOIIETO MAaBJICHHsS, TeMIepaTyphl U pa3daBlieHUs
PEaKIMOHHOW CMECH Ta3oM, HE YYaCTBYIOIIMM B XHWMHYCCKOW pEaKIMU, Ha IOJIOKCHHE
paBHOBECHSI PEaKIIMU U PaBHOBECHBIN BBIXOJ MPOIYKTA.

Bapuanr Peakmus B T, K
1 Fe+ CO,=FeO +CO 700
2 CO + H2 = C(rpa(’pHT) + HZO 1000
3 Fe,O3 + 3CO = 2Fe + 3CO, 700

Tema 3 — ®a3zoBbIe paBHOBECHSI U PACTBOPbBI HEXJIEKTPOJIMTOB

3aoanue Ne 3. Ananu3z ¢pazoeozo pasnosecusn scudKocmoy — nap 6 00HOKOMHROHEHMHOI
cucmeme

3.1. dns BemecTBa A, UCIONb3ys AaHHbIe «KpaTKoro cnpaBoyHUKa PU3UKO-XUMHUECKHX
BEJIMYMH» 10 3aBUCUMOCTU TE€MIEPATypbl KUIIEHUSI BEUIECTB OT JABJIEHHs, IIOCTPONTE KPUBYIO
ucnapenus B koopauHarax P = f (T) u InP = f(1/T).

3.2. Onpenenure ko3 duiuents! ypasuenus InP =A - B/T.

3.3. Beruncnure Ttemnoty ucnapenus AH ans BemectBa A (kX /MoIb), MCHONB3Ys
Koa¢umeHT B, HalineHHbI B 11. 3.2.

3.4. Bpruucnure temmneparypy kunenus npu P = 1,0132- 10° IMa. ComocraBbTe ee ¢
TaOJIMYHBIM 3HAYCHHUEM.



3.5. Bpluuciure [aBiI€HHE HACBILIEHHOIO Iapa IpU TeMIlepaType [y, YKa3aHHOH B

3aJaHNH.
Bapuant BemectBo A Ty °C
1 C,HCI30, TPHUXJIOPYKCYCHAsI KUCIIOTa 130
2 C,H,CI,0, JTUXJIOPYKCYCHAsI KUCJIOTa 190
3 C,yH3CIO, XJIOPYKCYCHAsI KHCJIOTa 180

3aoanue Ne 4. 3axon Paynsa u eco npumenenue K pazoasieHHbiM pacmeopam

4.1. Bpruucnute 1o 3akoHy Payns gaBieHuE HACBHIIIEHHOTO Mapa pacTBOPUTEINS Haj
pPacTBOPOM YKa3aHHOM KOHIIEHTPAIIUH.

4.2.

CpaBHI/ITe C OKCIICPpUMCHTAJIbHBIMU  JaHHBIMHU U 0OBSACHUTE HOJIy‘IGHHLIﬁ

pe3yJibTar.
4.4. PaccuutaiiTe akTHBHOCTh U KO3()(DUIIMEHT aKTUBHOCTH PACTBOPUTEIIS.
Ne Cocras pacTBopa T,°C Po.1, xI1a M, MOJIB/KT P, xI1a
BapuaHTa ' - H,0 >
1 Nal — H,0 25 3.1672 0.500 3.1179
2 Co(NH,), — H,0O 25 3.1672 1.600 3.0818
3 C12H»,011 — H,0 0 0.6104 1.651 0.5893

3aoanue Ne 5. Jbyonuockonuyeckue u Kpuockonuueckue ceolcmea pacmeopos

Onpenenurte, NOJUUHAIOTCS JIM MICAIBHBIM 3aKOHAM YKa3aHHbIE B TaOJMIIE PacTBOPBI.
Ecnu He MOTUUHSAIOTCS — YKAXKUTE IPUYUHY.

s cucremsl H3BO3 — H,O mpuBeneHo nossiieHne Temmneparypsl kunenus (AT), ans
BCEX JIPYTUX CHCTEM — MOHW)KEHHE TeMIiepaTypsl 3amep3anus (AT).

No
BApHAHTA PactBOp CocraB pacTBOpa AT
1 H;BO; — H,0 2.541 /100 H,0 0.214
2 CCI;COOH —H,0 1.062r/65r H,O 0.322
3 LiBr — H,O 1.390r/ 100 r H,O 0.566
D6ynuockonuyeckue E u kpuockonnueckrue K KOHCTaHTBI pacTBOpUTETICH:
PactBopurens H,O CeHs CH3;COOH NH;3(x) CCly
K 1.86 5.07 3.6 — —
E 0.513 — — 0.33 5.64

cucmeme

3aoanue No 6. Ananu3z pazoevix pasnosecuii HcuoOKoCcHb — nap 6 08YXKOMHOHEHMHOU

6.1. Kakyro nadopmanmio o cucreMe HeceT AuarpaMma TeMIeparypa KUIEHUs — COCTaB

cucrembl A—B?

[To nuarpamme onpenenure:

6.2. IIpu xakoit TemmepaType 3aKUIUT )KUIKOCTh, CoepKaiias a Moi. % BemecTa A.

6.3. I1pu xakoii TeMriepaType BCsl IEpBOHAYATbHAS KUIKOCTh OOPATUTCS B TIAp, €CIU TIPH
HarpeBaHUu Nap HE OTBOAUTH?




6.4. Kak Oyzet MEHAThCSl COCTAB MEPBOHAYAIBHOM KHUIKOCTH MO0 MEpEe UCTIapeHus1?

6.5. KakoB cocTaB nepBbIX My3bIPHKOB Tapa’?

6.6. Kak wn3MeHsieTcs COCTaB pPaBHOBECHOIO C KUIISIIEH JXUAKOCTBIO IMapa B XOJ€
ucnapeHus’?

6.7. Kakoe KOIMYECTBO KaKJI0Or0 U3 KOMIIOHEHTOB CMECH OYIET HaXOAWUTHCS B JKUIKOM
¢a3ze u B mape, €ciM M KI CMECH, 3a/IaHHOI0 COCTaBa HarpeTh 10 TemIeparypsl T 7

6.8. Kakue npoayKThl MOXHO IHOJY4YUTb, €CIU IOABEPrHYTh XUAKOCTb 33JaHHOIO
cocTaBa

@) NIEpETOHKE B paBHOBECUU (MHTErPajIbHON NIEPETOHKE);

0) ipoctoit (auddepeHnnanTbLHON) MeperoHKe;

8) pektudukanuu?

Bapuant Cucrema A-B M, xr a, M01.% A T, °C
1 H,0 — C4H50; 2,0 80 92
2 CH30H — C,H,Cl, 0,5 30 68
3 (C2Hs),0 — CCly 1,0 60 65
3aoanue Ne 7. Dazoevie pasnosecus. /Juazpammol niagkocmu
7.1. OxapakTtepu3yiiTe auarpamMmy IUIaBKOCTH cucteMbl A — B: pactBopumocTh

KOMIIOHEHTOB B KMJIKUX U TBEPJbIX (pa3ax, TUIBI TBEPJBIX PACTBOPOB, HAIUYHE YCTOWUYUBBIX U
HEYCTOWYMBBIX XUMHUECKUX COCIUHEHUN.

7.2. JlaiiTe omucaHME COCTOSIHMS CHUCTEMbl B Pa3IMUYHBIX YCIOBHUSX, pacuIM(poBas
3HauUEHUE BCEX I0JIEH, IMHUI U XapaKTEPHBIX TOUYEK JMarpaMMBbl IJIaBKOCTU cucTeMbl A — B.

7.3. Onpenenute TeMneparypy Hadajla KpUCTaJZIM3alluu paciulaBa cocrasa | u cocras
NepBbIX KpUcTawioB. Kak n3MeHsieTcs cocTaB paciiaBa u TBEpAOH (a3bl pH oXJ1axaeHuu?

7.4.0npenenuTe TeMIlepaTypy Hadaja IUIaBJI€HHUs, KOJIMYECTBO U cOCTaB (a3 MpH 3TOH
TeMIlepaType Uil cuctemsl coctasa II.

7.5. Haueptute cxemaTuuyeckue KpHBBIE OXJaKAeHUs pacmiaBoB coctaBa I, I u IlI,
OTIpEeIeNIUB YHCIIO U COCTaB (pa3 M pacCUUTaB YMCIIO CTENEHEN CBOOO/IbI B XapaKTEPHBIX TOUKaX U
Ha Ka)KJIOM Y4aCTKE KPUBOU OXJIAKICHUS.

7.6. BorumcuTe Macchl paBHOBECHBIX (a3 NpH 3a1aHHoi Temmeparype t,°C 1 KoaudecTse
UCXO0HOM cMmecu cocrasa III.

7.7. Ana cuctem, 00pa3yrolMX XUMUYECKUE COEAMHEHHUs, ONpeaenuTe GopMynbl 3TUX
COCIMHEHU.

CocTaB HCXOOHON CMeCH
Bapuant Cucrema A-B KomuuectBo cocrasa A,% T.,°C
HCXOIHOM I | 11
cMecH
1 Mg - Cu 500r 10 60 90 550
2 Cr—Sn 5 Kr 20 98 80 200
3 Cd—-Cu 800 100 60 50 580

Tema 4 — DileKTpoOXMMHUYECKHE CUCTEMBI




3aoanue Ne 8. Inexmpoosudicyujue cuibl u nOMEHUUATbL

8.1. Kakoro poja JieBblil 371€KTpO/] ralbBAHMYECKOT0 AieMeHTa A. Hanuiure ypaBHeHue
peakuuu, IPOTEKAOLIE Ha 3TOM D3JIEKTPOAE B PAaBHOBECHBIX YCJIOBMSIX, U YpPaBHEHHE JUIS
pacueTa NoTeHIaNa 3TOro AIEKTPO/a.

8.2. Omnpenenute CpeAHIOI0 MOHHYIO AKTUBHOCTH 3JIEKTPOJIMTA @+ B JIEBOM 3JIEKTPOJE
raJIbBAHUYECKOTO 3JeMEHTa A Ha OCHOBAaHUU CIPABOYHBIX 3HAYEHUH CPEIHEr0 HOHHOIO
Kod(pduUIIMeHTa aKTUBHOCTU 3JIEKTPOJIUTA MPHU MOJSUIBHOM KOHIIEHTpAlMK M U TeMIleparype
298 K.

8.3. Onpegenute 3MEKTPOIHBIA TOTEHIIUAI JIEBOTO 3JiekTpoaa npu 298 K. CranaapTHbIN
AIEKTPOAHBIN MOTEHIANl BO3bMUTE U3 CIIPABOYHHKA.

8.4. Kakoro poja mnpaBblif 3JIEKTPOJ TalbBaHMYECKOTO »3JeMeHTa A? Hanummre
YpaBHEHUE PEAKIUH, IPOTEKAIOIIEH Ha 3TOM 3JIEKTPOJIE B PABHOBECHBIX YCIIOBUSX, U YPaBHEHUE
JUIsl pacyeTa MOTEeHIMalla 3TOro AIEKTPoa

8.5. Onpenenure CPeHIO MOHHYIO aKTUBHOCTH DJIEKTPOJIUTA 8+ B MPABOM DIEKTPOJIE
raJIbBAHUYECKOTO 3JeMeHTa A Ha OCHOBAaHWU CIPABOYHBIX 3HAYEHUIH CPEIHEr0 HOHHOTO
KodpduUIlMeHTa aKTUBHOCTU SJICKTPOJIMTA MPH MOJSUIBHON KOHIICHTPAMH My U TeMIleparype
298 K.

8.6. Ormpenenure 3JEKTPOAHBIM NOTEHLMaAN IpaBoro sjekrtpoga npu 298 K.
CraHapTHBIN 31EKTPOAHBIN NOTEHIMA)l BO3bMUTE U3 CIIPABOYHMKA.

8.7. HanumuTe »3JIEKTPOJHBIE peaKlUMM, M[POTEKAIOIIME Ha OTPULATEIbHOM U
MOJIOKUTEIBHOM  JJICKTPOAAX U CYMMapHYI0 XHUMHUYECKYI0 PpEakKIHI0, MPOTEKAIOIIYIO
CaMOIIPOU3BOJILHO MPHU pabOTe TraTbBaHUYECKOTO dJIEMEHTa A.

8.8. Omnpenenure snextpoaBmxkymyo cuiy (3C) ranbBanuueckoro siemMeHta A u
MaKCHUMAaJIbHYIO TOJIE3HYIO JJIEKTPHUECKYIO paboTy, KOTOPYIO MOXKHO MOJYy4YUTh Hpu padoTte
JTAHHOTO AJIeMeHTa mpu temrepatype 298 K.

8.9. BpluncnuTe KOHCTaHTY PaBHOBECHS pEaKLUHU, MPOTEKAIoLIeH CaMOIPOU3BOJIBHO a
rajgpbBaHn4YeckoM dieMenTe A npu temneparype 298 K. IlpumwuTte, 4To B peakiyl y4acTBYyeT
OJIMH DJIEKTPOH.

8.10.CocTaBpTe TraJlbBAHUYECKUN 3JIEMEHT, B KOTOPOM IPOTEKAET CaMOIPOHU3BOJILHO
XUMHYecKas peaxius B.

8.11.0Onpenenure cranpaptHoe 3HaueHue DJ[C raapBaHMYecKOro aneMeHTa. B kotopom
npoTekaeT XuMudeckas peakuus B, npu temnepatype 298 K Ha OCHOBaHMM CTaHAApPTHBIX
IIEKTPOJHBIX TOTEHLUAJIOB U3 CIIPaBOYHUKA.

8.12. Onpenenure E° npu Temneparypax 288 u 308 K Ha ocHOBaHMU 3HAYCHUS E° npu

&

oT £
298 K u BeIMUuHBI P, IPUHSB YTO B YKa3aHHOM HMHTEpBajle TeMIepaTyp 3aBUCUMOCTb
= f(T) nuneiina.
AG? .

8.13. Onpenenute (xJ1x) peakuuu B, nmpoTekaroiield B ralbBaHUYECKOM DJIEMEHTE

npu temneparypax 288 K.
0

8.14. Omnpenenute AS; (JLx/K) mnst peaknuu B, mpoTekaromeid B TalbBaHUYECKOM

aJieMeHTe Nnpu teMrieparypax 288 K.
0

8.15. Ompenenute TtemaoBol 3pdexT AHy (x/Ix) peakuuu B, mnportekaromei B

rajJbBaHUYECKOM 3JIEMEHTE Npu TemnepaTrypax 288 K.



8.16. OnpenenuTe KOHCTAaHTY PaBHOBECHUS XMMHUYECKOW peakuuu B, mpu Temmeparype

288 K.
Bapuant I'anpBanM4ecKkuii 3eMeHT A My, m2,
mous/kr H,O Mouis/kr HoO
1 Zn|ZnSO4||KC||AgC|(Kp),Ag 0,005 0,2
2 Pt,H2|stO4||KC||ngc|2(Kp),Hg 0,005 0,2
3 Cu|CuCl,||CdSO4/Hg2SO4p),HY 0,005 0,2
OE°
Bapuant Xumuueckas peakius B (a—TJ .
P- 10", B/K

1 Pb + 2Agl = Pbl, + 2Ag -1,38
2 H, + Hg,SO,4 = H,SO,4 + 2 Hg - 6,50
3 Nals + Na,S = 3Nal + S + 6,59

3aoanue Ne 9. dnekmpuueckas npogoOUMOCHb PACHEOPOE CADBIX IIEKMPOIUM 08

9.1. Onpenenure yAeIbHYIO 3JEKTPUYECKYIO MPOBOAMMOCTb PACTBOpA 3JEKTPOIUTA A,
UCTIONB3Ys yIEeIbHOE COIPOTUBIICHNE pacTBOpa p.

9.2. Onpenenute MOJSPHYIO 3IEKTPUUECKYIO IPOBOAUMOCTD PACTBOPA JIEKTPOIUTA A.

9.3. Ha ocHoBaHuu CIIPAaBOYHBIX JAHHBLIX HNPOBOJUMOCTH OTACIBbHBIX MOHOB BBIYUCIIUTEC
IpeICIbHYI0 MOJISIPHYIO 2JIEKTPUYECKYIO TPOBOAMMOCTD 3aJaHHOTO HJICKTPOJIHTA.

9.4. Paccuuraiite crenenb quccouuanuu (%) u KOHCTAHTY JUCCOLMALUU IEKTPOIUTa A
npy KoHLEeHTpauu C Ha OCHOBAHUU JIAaHHBIX IEKTPUUECKONW IPOBOIUMOCTH.

9.5. Ompenenute KOHIEHTPAIMIO HMOHOB BOAOPOJA B pacTBOpe 3JeKTpoiura A mpu
KoHIeHTpauun C, UCHONb3ys 3HAYCHHE CTENEHU AMCCOLMaluM, rnoiydyeHHoe B m. 8.4. u pH
pacTBopa.

9.6. N300pa3ure cxemMaTu4eckl M OOBSICHUTE 3aBUCUMOCTh YAEIbHOHN 3JIEKTPHUUECKOM
IPOBOANMOCTH OT KOHIIEHTPAIUHU cIa00Tr0 M CHIBHOTO JIEKTPOJIUTA.

9.7. N3006pa3zute cxeMaTH4YEeCKH U OOBACHUTE 3aBUCHUMOCTh MOJISIPHOM 3JIEKTPUUECKOM
IPOBOJIUMOCTH OT KOHIIEHTPALIUHU cJ1a00T0 U CHIIBHOTO 3JIEKTPOJIUTA.

Bapuanr Onextponnt A C-10°, mons/m p-107%, Om-m
1 HCOOH 1,39 0,569
2 H-C3H,COOH 1,04 2,278
3 HCOOH 111 0,655

Tema 5 — XumMnyeckass KHHETHKA M KAaTaJIN3

3aoanue Ne 10. Onpedenenue nopaoKka u KOHCMAHMbL CKOPOCHU XUMUUECKOU

peakuuu

10.1. Tlocrpoiite rpaduku 3aBHCUMOCTH KOHLEHTpauuun C HMCXOJHOTO BEUIECTBA OT
BpeMeHu t i peakiuu B, 3ananHoit B Tabnuie, B koopaunHatax InC = f(t) u 1/C = f(t). [To Buny
rpaduka ornpeaenuTe MopsSA0K PeaKiuy.

10.2. PaccunTaiiTe KOHCTaHTY CKOPOCTH peakuuu B.

10.3. Beruucnute KOHIEHTPALUIO UCXOAHOTO BEIIECTBA U MPOJYKTOB peakiuu B uepes

200 c or Hayana peakiuu.

10.4. PaccuuraiitTe Bpems, 3a KoTopoe npopearupyer 10% ucxoqHoro BemiecTsa.
10.5. Onpenenure nepuos NOJyNpPEBpaALIEHUs peaku B.

Bapuant 1. Peakuus B: 2NO,;=2NO + O, T=631K




t,C C-10°, moss/n
0 1,0000

60 0,8308

120 0,7108

150 0,6632

180 0,6212

300 0,4954

Bapuanr 2. Peaknus B: 2F,0=2F, + O, T =543 K

103 ¢ C-10° monb/n
0 1,0000
1,2 0,9352
2,4 0,8794
6,0 0,7442
12,0 00,5936
24,0 0,4218
Bapuant 3. Peaknus B: 2N,O=2N, + O, T =938 K
t,c C, Momb/1
0 0,154
30 0,145
60 0,137
120 0,122
240 0,097
300 0,086

10.6. Onpenenure 3HEPTUI0 aKTUBALMM XUMUYECKOW peakiuu B, ucnosnbp3ys 3HaueHUs
KOHCTaHTBI CKOpocTH peakuuu Ky u Ky mpu nByx 3HadeHusx temneparypol 71 u To.

10.7. 3anumuTte YypaBHEHHE
MHOXHTEJb B YpaBHEHUU AppeHuyca.

AppeHnnyca.

Omnpenenure

MPEIIKCIOHEHIHAITBHBII

10.8. Onpenennute KOHCTAHTY CKOPOCTH XUMHUYECKON peakiuu B npu temnepatype 7s.
10.9. Onpenenute TemrepaTypHblii kKoadduiment Baut-T'odda y st ckopoctu peakiium

B B unrepBane remneparyp Thu 7.

10.10. Hcnonw3ys TeMmieparypHblii KOA(Q(ULIHEHT 7Y, ONpEeAeTUuTe, BO CKOJIBKO pa3
MU3MEHUTCSI CKOPOCTh PEaKlMM, eciu Temuneparypy 71 yBeauuuTs Ha BenuuuHy AT

Bapuant | T1, K Ky T, K ko T3, K AT, K
1 656 7,700 11/(Mo1B-C) 592 0,844 1/(Monb-C) 667 25
2 523 | 1,45.10 2 /(momb-c) | 570 | 0,324 n/(monb-c) | 590 25
3 813 1,702-10° ¢ * 783 463510 ° ¢ 777 15

Tema 6 — MeToAbl H3yYeHHSI CTPOCHHUSI MOJICKYJI, OCHOBAHHBbIC HA JJIEKTPHYECKUX

CBOMCTBAX

3aoanue Ne 11. Inekmpuueckue ceoucmea MoieKy




PaccuuTarh numonsHBIE MOMEHT U 3()()EKTUBHBIA paanyc MOJEKYJIbl A Ha OCHOBAaHUHU
AKCIEPUMEHTATBHBIX 3HAYCHUI MOJISIPHOM MOJISIPU3YEMOCTHU MPH 3aaHHOoi Temnepatype 7. [Ipu
pacuere mpeHeOpedb BEIWYMHOW AaTOMHOW COCTABIISIFOIICH TOJSPU3YEMOCTH, MOJSPHYIO
pedpaKIio BEIUUCIUTD MO MPABUITY aJAJUTUBHOCTH.

Bapuant Monekyna A T,K Pm-10%, M*/moms
1 NH; 473 35.21
2 H,O 573 40.5
3 HCI 260 33.57

Tema 7 — OnTu4ecKue MeTObI H3YUYEeHHs CTPOEHHUS BEleCTBa
3aoanue Ne 12. Bpawamenvnoie cnekmpul 08yXamomHvlX MOAEKYJl

3.1. Hanmmmre KBAaHTOBO-MEXaHMYECKOE YpaBHEHHWE JUIsI  pacdyera DHEPruu
BpaLaTeIbHOIO IBUKEHUS JBYXaTOMHOM MOJIEKYJIbI KaK KECTKOI'O pOTaTopa.

3.2. BrBeaute ypaBHEHHE IS pacdyeTa W3MEHEHHS SHEPTUH BPALICHUS JIBYXaTOMHOU
MOJIEKYJIbl KaK ’KECTKOI'0 pOoTaTopa IpH Hepexoje ee Ha COCEeAHMM, 0oiee BEICOKUMI KBAaHTOBBIN
YPOBEHb.

3.3. BoBeaure ypaBHEHHE 3aBHCHMOCTH BOJIHOBOI'O YHMCJIa BpAIIATENbHBIX JIMHUHA B
CIEKTpE MOTJIONUICHUS ABYXaTOMHOM MOJIEKYJIBI OT BPAIATEILHOTO KBAHTOBOTO YHCIA.

3.4. BoBeaute ypaBHEHUE AJIS pacyeTa pa3HOCTU BOJHOBBIX YMCENl COCEAHUX JIMHUM BO
BpAIaTEeIbHOM CIIEKTPE MOTJIOMICHHUS IBYXaTOMHOW MOJIEKYJIBI.

3.5.  PaccunraiiTe BpamaTeIbHyIO HOCTOSHHYIO (B CM™" M M) JIBYXaTOMHOM MOJIEKYIIBI
A 10 BOJHOBBIM YHCJaM ABYX COCEIHHX JIMHHHA B JJIMHHOBOJIHOBOH WH(pPaKpacHON obiactu
BpALATEIbHOI'O CIIEKTPa MOTIOIIEHUS MOJIEKYJIbI (CM.Tab.3.1) .

3.6. OmpenenuTe SHEPTUIO0 BpamleHHWs] MOJEKYIbl A Ha MEpBBIX IISITH KBAHTOBBIX
BpalaTeIbHbIX YPOBHAX (JIK).

3.7. Bprueprure cXeMaTHYECKH SHEPreTHYECKHE YPOBHH BpAIATEbHOTO JBHMIKCHHUS
JIByXaTOMHOM MOJIEKYJIbI KaK jKeCTKOTO POTaTopa.

3.8. Hanmecure myHKTHPOM Ha 3Ty CXEMY BpalllaTeIbHbIC KBAHTOBBIE YPOBHH MOJICKYIIBI,
HE SBJISAIOLIEHCS )KECTKUM POTaTOPOM.

3.9. BrBeaute ypaBHEHHUE JUISl BHIYUCICHUS! PaBHOBECHOTO MEXbSJICPHOTO PACCTOSHUS
Ha OCHOBaHMM PA3HOCTU BOJHOBBIX 4YHCEI COCEIHMX JHMHHUHA BO BpAIIATEIbHOM CIEKTpe
TIOTJIOTIIEHHUSI.

3.10. OmnpenenuTe MOMEHT MHEPLIMU JIBYXaTOMHOU MOJIEKYJBI A.

3.11. PaccuuTaiiTe npuBEIEHHYIO MacCy MOJIEKYJIbI A.

3.12. BeaucanTe paBHOBECHOE MEXbsepHOE paccTossare () Mosiekynbl A. ComocTaBbTe
MOJy4eHHOE 3HaYEeHUE CO CIIPABOYHBIMH JJAHHBIMU.

3.13. OrHecure HaOMIOMaeMble JTHMHUHM BO BpalIaTeIbHOM CIEKTPEe MOJIEKYJIB A K
BpalaTeIbHbIM I1EPEX0/IaM.

3.14. PaccunTaiiTe  BOJHOBBIE 4YHCIIa  CIIEKTPAIBHBIX  JIMHUH, CBA3aHHBIX C
BpaiarenbHbpIMu Tiepexogamu 0—1, 1—2 u 2—3 s Monekynst A.

3.15. BepruucnuTe MpuUBEICHHYIO MAacCy H30TOIIO3aMEIIeHHON MOJIEKYITbI B.

3.16. PaccuuTaiiTe = BOTHOBBIE 4YHCIA  CIEKTPAJbHBIX  JUHHUHA, CBS3aHHBIX C
BpaiarenbHbIMu niepexonamu 0—1, 1 -2 u 2—3 mig monexkynsl B. MexbsiiepHble pacCTOSHUS
B MoJjiekyiax A u B cunutaTth paBHBIMH.

3.17. OmpenenuTe BEIWYMHY W HANpPABICHWE W30TONMHOTO CABHTa JIMHHWHA TTOTJIONICHHUS
BO BpallaTeJIbHBIX CHEKTpax Mojekyl A u B, ecau 3TH JTHHUM COOTBETCTBYIOT IepexojaaM
MEXy BpamaTenbHbIMU YpoBHAMU 0—1, 1 -2 n 2—-3 .



3.18. HapucyiiTe cxemMaTH4ecku BpalIaTelIbHBI CHEKTP TIOIJIOUICHUs JBYXaTOMHOU
Mmonekynasl A. HanecuTe Ha 3TOT K€ CIEKTp JHMHHMH, COOTBETCTBYIOUIME BpalaTeIbHBIM
nepexoJiaM AJis MoJieKyJibl B.

3.19. OObsacHuUTE NPUYMHY HEMOHOTOHHOI'O M3MEHEHHUS WHTEHCHUBHOCTH JIMHUH
IIOTJIOILEHMS 10 MEpe YBEIMYEHHUsI SJHEPTUU BPALLCHUS MOJICKYJIBI.

BapuanT Monekyna A v-1072%,1 ! Monekyina B
1 LiH 60.12 75.15 Li’H
2 BCI 4.104 5.472 B¥CI
3 BeH 103.15 123.78 Be’H

3aoanue 13. Konebamenvnvle cnekmpul 08yXamoMHbIX MOJIEKYTl

4.1 Hamummre  KBaHTOBO-MEXAaHMYECKOE  ypaBHEHUE Il pacyera  dHEPruu
K0JIe0aTEIbHOTO ABMXKEHHUS JBYXaTOMHOM MOJIEKYJIbI KaK TapMOHUYECKOTO OCHUIIIATOPA.

4.2 Hammmmute  KBAaHTOBO-MEXaHMYECKOE  ypaBHEHHME JUIsI  pacdyera  dSHEPrud
K0J1e0aTEeIbHOTO ABM)KEHUS JBYXaTOMHOMN MOJIEKYJIbI aHTAPMOHUYECKOTO OCIIMILISTOPA.

4.3 Beramcmute mno omnpeaencHHbIM U3 WK-crekrpa MOTIIOMICHUS —JABYXaTOMHOM

> ~ ~
MOIeKylbl A ocHOBHOMY ToHY (' 0), mepsomy oGeprony (V1) mmm BTOopomy obepromy (V2)

. @ X
(Tabm. 4) BOTHOBOE YHMCIIO COOCTBEHHBIX KOJeOaHH ¢ , KO3 (DHUIIMEHT aHTaApPMOHUYHOCTH ¢

WeXe
H AaH'APMOHHUYHOCTD .
4.4 BpIUHCIUTE BOJHOBOE YHCIIO HpOHYIHeHHOﬁ JIMHHUHU B I/IK'CHGKTpe IIOTJIOIIICHH A

o Ve Vv v
JIBYXaTOMHO#N MoJieKkysbl A (70, V1 wm V2) .
4.5 Ormnpenenure SHEPrur0 KoueOaTeNbHOIO JIBJKEHUS MOJIEKYJIbl A Ha HyJIEBOM
Koe0aTeIbHOM KBAaHTOBOM YypoBHe Eg (IIx), HCHOIB3ys BOJHOBOE YHUCIO COOCTBEHHBIX

. W w X
KojeOaHu =~ ¢ W aHTapMOHUYHOCTH ¢ ¢(cM. m.4.3)
4.6 BeiBemuTe ypaBHEHHE AJIs pacueTa MaKCHMaJbHOTO KOJIEOATenhbHOTO KBAaHTOBOTO
qHca.

4.7 Omnpenenure MakCUMalIbHOE KOJieOaTeIbHOE KBAHTOBOE YHUCIIO Ve ji1st MOJIEKYJIbI
A.

4.8 Ormpenenure IHEPTUI0 KOJICOATETHHOTO IBUKCHHUS Emax (k) Ha MakcUMalbHOM
KoJ1e0aTeIbHOM KBaHTOBOM YPOBHE.

4.9 Omnpenenure >HEprUto auccouuanymu Do monekymbr A (x/Mob).
E..=Tf)

max

4.10 Berueptute rpaduK 3aBUCHMOCTH , BbIOpaB 2-3 3Ha4YeHHs] KBAaHTOBOI'O

L U max
yuciaa Y W paccuutaB 3HaueHUs Ey,, B uHTEpBase ot 0 10 .

4.11 Vkaxute Ha rpapuKe SHEPrui0 KoJeOaTeNbHOTrO IBMKEHHS Ha MaKCHUMaJbHOM
K0JIe0aTeIbHOM KBAaHTOBOM YpPOBHE Enmax (k) 1 sHepruro mucconmanuu Dy .

4.12 BplyMcaUTe CUIOBYIO TOCTOSHHYIO XHMHYECKOH CBSI3U ke JIByXaTOMHON MOJIEKYJIbI
A

4,13 BeluncauTe  BOJHOBOE YHCIO COOCTBEHHBIX KOJIEOAHWM  M30TOMO3aMEICHHOM
MoOJIeKyJIbI B.

4.14 Omnpenenute BETUYUHY U HANIPaBICHUE U30TOIMHOIO C/IBUTa.

BapuanTt Monekyna A | Vo-107 (1 | v-107 (1 | v, 2107 (1 | Monekyna B
1 HI 2230 4380 - “HI
2 HF 3962 - 11344 °HF
3 HCI 2885 - 8339 ’HCI




3.2. KoHTpo/bHBIE BONPOCHI JIs1 MPoBeAeHus 3a4eTa (5 u 6 cemectp):

Tembl 1 u 2 - XuMunueckasi TepMOIMHAMHUKA U XHMHYECKOE PABHOBecCHe

1. ®ynkuuu cocTosHUS U QYHKLIUU MPOLIEcca — MPUHIMITUATIBHBIC OTIUYHS.

2. CnencrBus u3 3akoHa ['ecca. Tepmoxumuueckue ypaBHeHus. [I[pumMepsl pacyeTos.

3.Pacuer TtemnoBbiX 3(h(EKTOB pazIUuHBIX THMOB (Ha30BBIX MpeBpalieHuil (IJIaBiIeHUE,
KpUCTANTU3aIMsl, HCIapeHnue, BO3TOHKAa W T.J.) C HCIOJIb30BAaHMEM TaOJUI] CTaHIAPTHBIX
TepMoauHamuueckux ¢yHkiuii. [Ipumepsl pacueros.

4.Pacyer TerioBbIX 3(D(PEKTOB XUMUYECKUX PEAKIUH B 3aBHCHUMOCTH OT TEMIIEpaTyphl IO
ypaBHeHU0 Kupxroda B quddepeHnnansHoi 1 HHTErpaibHOM Gopmax.

5. aTepnoNMoOHHbIe YPaBHEHUS TEIUIOEMKOCTH, Pa3IUYHbIe X (HOPMBI, TPUMEHUMOCTD.
[Tpumepsl IpUMEHEHHUS.

6.Pacuer W3MCHCHHSI DJHTPONHMH JIJIi XUMHYECKOH pEaKIuu 10 TEeMIIepaTypHBIM
3aBHCUMOCTSIM TEII0OeMKOCTH. [IpuMepsl pacyeToB.

7. HampaBiieHre XUMHUYECKOTO IIpOIecca — YCIOBUS HCIIONB30BaHUS dSHepruum [ ub0ca,
sHepruu ['enbMrosbiia, HTPONMUU KaK KPUTEPUEB TEPMOAMHAMHUYECKON BO3MOXKHOCTH (MK
HEBO3MOXKHOCTH) CaMOIIPOM3BOJIBHOTO MPOTEKaHUs (PU3HKO-XUMHUIECKOTO Tporiecca. [Ipumepsl
pacueTos.

8.3aBHCHMOCTh KOHCTaHTBHI PABHOBECHS OT TEMIIEPATypbl — MPHUMEHUMOCTHh ypaBHEHUI
1300aphl U U30XOPbl XUMUYECKOHN peaKkiuu, aHau3.

9.BeIpaxkeHusT U1 KOHCTAHTBI PABHOBECHUS I DPA3IMYHBIX THIIOB TOMOTEHHBIX H
TeTepOreHHBIX XUMUYECKUX PEAKIUH.

10. BrusHue M3MeHEHUs KOHIICHTPAIMH, JaBICHHUS U TEMIICPATYPhl Ha CIBUT XUMHUYECKOTO
paBHOBecHs — KadecTBeHHbI aHanu3 (mo mnpuHiuny Jle-lllarense) wu  cTporuit
TepMOJAMHAMUYECKUH pacueT. [Ipumepsr.

11. PacyeT KOHCTaHT PAaBHOBECHS XWMHUYECKUX DPEAKIMA C WCMOJIB30BAHUEM HCTUHHBIX U
CPEIHUX TEINTIOEMKOCTEH.

12. TepmoguHaMHUYECKUN aHAINU3 CMEIIEHUS XMMHUYECKOTO PAaBHOBECHS B 3aBUCHMOCTU OT
JTABJICHUSI, TEMIIEPATYPBI, CTEXHOMETPUN PEAKIIHH.

Tema 3 — da3zoBble paBHOBeCHSI H PACTBOPbI HEJIEKTPOJINTOB

13. Ilpumenenue npasuina a3 ['m66ca — i yuCcTO (Ha30BBIX MPOLECCOB U IS MPOIECCOB C
IIPOTEKAaHNEM XMMUYECKUX NpeBpameHuil. [Ipumepsl.

14. Ananu3 pa3nMyuHBIX TUIOB JHArPaMM COCTOSHHS OJHOKOMITOHEHTHBIX CUCTEM.

15. CpaBuurenpHas npuMeHUMOCTh ypaBHeHHI Knaneiipona u Knaneiipona-Knaysuyca.

16. BzanMocBs3b KPUBBIX OXJIAXAECHUS U IUAarpaMM COCTOSIHHSI IBYXKOMIIOHEHTHBIX CHCTEM.
[TprMepsl MOCTPOEHUSI TMarpaMM IO KPUBBIM OXJIaX/IE€HUS U 00paTHO.

17. OmnpeneneHre OTHOCUTENBHBIX MacC U MOJBHBIX KOJMUYECTB JKUAKONW U KPUCTATITNYECKOM
¢da3 mo auarpamMmam: TUTABKOCTH, JKHUJKOCTh-TIAp (MApOXKUIKOCTHOE PABHOBECHUE), WCIIOIB3YS
IPaBUJIO phlyara.

18. CpaBHHTENBHBI aHaMM3 W TPUMEPHl Pa3IUYHBIX THIIOB JHarpaMM ILIaBKOCTH
JIBYXKOMITOHEHTHBIX CUCTEM.

19. Kpurepun xiacCUpUKAMN TUArPaMM COCTOSHHSL — TI0 CITOCOOHOCTH K PAacTBOPEHHIO
(a3, BO3MOKHOCTH OOpa30BaHUS U PA3JIOKEHUS] XMMUYECKUX COCJMHEHUH, UX TEePMUUYECKOH
YCTOMYMBOCTH, 0COOEHHOCTSIM (Pa30BBIX (CTPYKTYPHBIX, arperaTHbIX) MPEeBpaIleHHH BEIECTB.

Tema 4 - DIeKTPOXMMUYECKHE CHCTEMbI

20. Pacuer pH, pOH, paBHOBeCHOTO cocTaBa Ui PAaCTBOPOB JJIEKTPOIUTOB Pa3TMUHON
CTEXHMOMETPUYECKOr0  COCTaBa M  NIIYOMHOH  TPOLECCOB  acCOLMAIIMU-IUCCOIHAIHH,
KOMIUIeKcooOpa3zoBanus u jip. [Ipumepsr.



21. ®opmanbHOE U CYIIHOCTHOE COJEp)KaHUE MOHATHUS aKTUBHOCTH KOMIIOHEHTOB PacTBOPA;
B3aMMOCBA3b C BO3MOXHOCTBIO IPOTEKAHNUS XUMHUYECKHUX PEAaKIMH B pacTBOpaXx.

22. OcHOBHBIC (aKTOpBI, BIHSIONIAE HAa PABHOBECHE TMPOIECCOB THUAPOJIM3A H
KoMIlIeKcooOpa3oBanus. [Ipumepsl.

23. Ananu3 mapaMeTpoB ypaBHeHUsi HepHcTa sl pacuera paBHOBECHOTO 3JEKTPOIHOTO
IOTEHLIHANA.

24. B3auMOCBS3b MEXY 3JIEKTPOJBUKYILEH CHIIONW TajJbBaHMYECKOTO 3JIEMEHTa U paboToi
raJIbBAHUYECKOTO 3JIEMEHTA JUIsl Pa3JIMYHbIX TUIIOB IIPOLIECCOB.

25. Hcnonb30BaHUE pa3IMUHBIX BCIOMOTATEIbHBIX (CTAHIAPTHBIX) 3JEKTPOJIOB M IIKAJ MPU
aHaJM3€e NIEKTPOXMMUYECKUX MOTEHIMAJIOB, TEOPETUUECKUE U MPAKTUYECKHUE OCOOCHHOCTH HX

IIPUMEHEHHUS.
26. Teopernueckoe 00OCHOBaHME M NMPAKTHUECKUE OCOOCHHOCTH NPUMEHEHHUs Pa3IUYHBIX
tunoB 31ekTpogoB (I u Il poma, oOKHMCAMTENBHO-BOCCTAHOBUTEIBHBIX, Ta30BbIX, HOHHO-

o0meHHbIX). [Ipumephr.

27. TepMoaMHAMUYECKUN aHATIH3 SJEKTPOXUMHUECKUX MPOIIECCOB, PACYECTHBIN amIapar.

28. OOocHOBaHME U UCHOJb30BAaHUE CTAHAAPTHBIX DIEKTPOJHBIX TMOTEHIUAIOB IS
OTIpeNieNIeHUs] BO3MOYKHOCTH TIPOTEKAaHUs, HAINPABICHHUS XUMHUYECKHUX U DIIEKTPOXMMUYECKHX
KOPPO3UOHHBIX MTPOLIECCOB.

29. IIpumeHUMOCTH (NMPUONMKEHHOCTh HCIIONB30BAHUS) CTAaHAAPTHBIX TOTCHIHUAIOB IS
OLICHKH MPHUHLUIUATHHOW BO3MOXHOCTU MPOTEKAHUS OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peaKuuii.

30. Pacuer DOJIC rampBaHmveckux o3yeMeHTOB pazimmunbix TtHnoB (I, I, 11l pona,
OKHCITUTEIbHO-BOCCTAHOBUTEILHBIX, NOHHO-OOMEHHBIX, Ta30BbIX H JP.).

31. Teopernyeckue OCHOBBI M TMPAKTUYECKOE HCIIONb30BAHUE IMOTECHIIMOMETPUUYECKUX
U3MEpeHH (ompe/ereHrue KOHIICHTpaluu (aKTUBHOCTH) pacTBopa ajiekTpoiuta, pH pactBopa,
MOTEHIIMOMETPUYECKOE TUTPOBAHUE).

32. XuMHUYECKHE MCTOYHUKM TOKA — COBPEMEHHBIC JOCTHKEHHS M MPOOJIEMBI B 00JIACTH
POM3BOJICTBA OaTapeil, akKyMyJIsITOPOB, TOTNTUBHBIX 3JIEMEHTOB.

33. Pacyer W aHaiMM3 CTENEHW [OUCCONMAIMM W KOHCTAHTHl JUCCOLMALMU  C¢i1aboro
3IIEKTPOJIUTA U3 U3MEPEHUH AJIEKTPOIPOBOTHOCTH.

34. Ananu3 3aBUCHMOCTEH yIENBbHOW, MOJISIPHOW W OKBHUBAJICHTHOW AJIEKTPHUYECKUX
IPOBOJUMOCTEH CHIIBHBIX M CIA0BIX 3JEKTPOJIUTOB OT KOHLEHTPAIMK U TEMIIEPaTyphI.

35. I'pannmpl mpuMeHUMOCTH 3akoHa Kombpayma Ui SJeKTpUYeCcKOd MPOBOIMMOCTH B
MHOT'OKOMIIOHEHTHBIX pacTBOPAX, €ro 0000IeHHs!.

36. Teoperndyeckne OCHOBBI M TPAKTHUYECKOE HCIOIH30BAHWE HM3MEPEHHH DIIEKTPHUYECKON
IPOBOJUMOCTH (KOHTyKTOMETPHUUECKUE TATUNKH, KOHJYKTOMETPUUYECKOE TUTPOBAHUE U JP).

Tema 5- XumMHnuyeckass KHHETHKA H KaTAJIH3

37. BO3MOXHOCTH, OTpaHMYEHHs] ¥ aHATU3 TEPMOJWHAMHYECKOTO W KHHETHYECKOTO
MOJIX0/10B K MCCIIEIOBAHNIO XMMUYECKHX MPOLIECCOB (peaKiuii).

38. I'paHMIBI TPUMEHHMOCTH 3aKOHA JCWCTBYIOIIMX MacC — OCHOBHOTO TOCTyJara
XUMHUYECKON KNHETUKU U COOTBETCTBYIOUIMX KMHETUYECKUX YPAaBHEHUN.

39. B3auMOCBsI3b ¥ TPUHIMIAAIBGHBIE OTIMYHS B MOHSTHSAX TOPSIKA U MOJEKYISIPHOCTH
XUMHYECKON PEaKIHH.

40. OOmwmii MOAXOJ K COCTaBJICHHWI0O W WHTETPHPOBAHUIO KHHETHUYECKUX ypaBHEHUH
Pa3IMYHBIX NOPSIKOB; YCIOBHS IPUMEHUMOCTH.

41. OueHka MOpAIKa M MOJIEKYISIPHOCTH XMUMHUYECKHUX peakUui; OOIIHOCTh U Pa3JInyHsl.
IIpumepsl.

42. BpisBieHHE W aHAIW3 JIMMHUTHPYIONIMX CTaJWd Ui Pa3IMYHBIX THIIOB XHUMHUYECKUX
peaKuui.

43. TlocTpoeHHe U aHAIH3 SHEPTETUICCKUX TUATPAMM XHMHUYECKHX PEaKITHii.



44. TloctpoeHue, aHATN3, OTIIMYMS SHEPreTHMYECKHX AMAarpaMM XHMHUYECKUX peakiuii 0e3
KaTaJIn3aTopa U ¢ KaTaIu3aToOpOM.

45, DOU3UKO-XUMHUYECKHUE OCHOBBLI MNPUMCHCHUA PAAUOAKTUBHBIX H30TOIIOB B CXCMax
KOHTPOJISI M aBTOMATH3allMM TEXHOJIOTUYECKHUX TIPOLECCOB Il OOHAPYKEHHSI CKPBITHIX
ne(EeKTOB.

46. AHaiu3 COBMECTHOTO M HE3aBUCHMOT'O BIIHSHHS IapaMeTpoB (TeMIIEpaTyphl IaBJICHUS,
00beMa, cocTaBa pearupyromieil CMecu) Ha CKOPOCTh XUMHUYECKON peakiuu

Tema 6 — Meroabl HM3yYeHHsI CTPOEHHUSI MOJIEKYJ, OCHOBAHHbIE HA IEKTPHYECKHX
CBOMCTBAX
47 Ilongpuzanus NOJSPHBIX U HEMOJSPHBIX MOJIEKYJ B IOCTOSIHHOM U IIEPEMEHHOM
ANEKTPUUYECKUX MOJsIX. Pedpakius.

48. Ypasuenus [lebas, Knaysuyca-Mocortu u Jlopeni-JIlopenTna.

49. OnpeniesieHre JUIOILHOTO MOMEHTA U MOJISIPU3YEMOCTH MOJIEKYIL.

50. Mcnionmp30BaHue 3JIEKTPHYSCKUX CBOMCTB MOJICKYJI JIJISl ONPEICIICHHS CTPOCHUS MOJICKYIT

U COCTaBa pacTBOpA.

Tema 7 — OnTryeckue MeTOAbI H3yYeHHs CTPOCHUS BelleCcTBa

51. BpamarenbHblii CIEKTP MOTIOMIEHUS.

52. MOMEHTBI HHEPIUH IBYX- 1 MHOTOATOMHBIX MOJICKYJI

53. KosnebaTenbHO-BpalaTeIbHbIN CIIEKTP MOTJIOMICHHUS.

54. Yucio u TUIbI KojieOaHUN B MHOTOATOMHBIX MOJICKYJIax.

55. YcnoBus akTUBHOCTH HOpMalbHBIX Kosebanuii B UK- u KP-cnektpax.

56. CoBMecTHOE HCHOJIB30BaHUE KojeOaTenbHO-BpamarenbHbiX MK-CrieKTpoB u CHeKTpoB
KOMOHMHAIIMOHHOTO PACCESIHUS JIUIS CY)KJIEHUS O CTPYKTYPE U CBOMCTBaX MOJIEKYIL.

3.3. KonTpoibHbie BONpochl mo Kypcey "®usmyeckas xumusa' K dk3amenHy ( S m 6
ceMecTp)

Temsl 1 1 2 - XumMuueckasi TEepMOIMHAMHUKA M XUMHYECKOe pABHOBecHe

1. ®ynkuuu npouecca U (QYHKIUHM COCTOSIHMA. BHYyTpeHHSs sHeprus, Tersora, pabora,
3aKOHBI TEPMOTUHAMUKH.

2. PaOorta pacmmpeHMs HIEaJbHOTO Ta3a B HM30TEPMUYECKOM, M300apHOM M M300apHO-
U30TEPMHUUYECKOM IIpoLIeccax.

3. Temnora nporeccoB Npu MOCTOSHHOM 00bEME U TaBJICHUH.

4. Ilepsslii 3akoH TepMoauHaMuKH. PacueTt TemnoBbix 3¢ dexTos. 3akoH ['ecca.

5. TemnnoTel 00pa3oBaHUs U TEIUIOTHI CTOPAHUs BeIlecTB. VX MCHoab30BaHUE JJIs PacUETOB
TEIUIOBBIX 3(P(HEKTOB XMMUUYECKUX PEaKLIUH.

6. Omnpenenenue TemioeMKocTH. VICTMHHAs M CpeAHss TEIIOEMKOCTh. 3aBUCHUMOCTb

TEIUIOEMKOCTH OT TeMIIepaTypbl (MHTEPIOJISIIUOHHbBIE YPABHEHMUS ).

7. 3aBUCHMOCTH TEIJIOBOTO 3 PeKTa XMMUYECKHX PEAKIMHA OT TeMIeparyphl. YpaBHEHUE
Kupxrodga.

8. MHWnarerpupoBanme ypaBHeHHss Kupxroda. CocraBneHwe ypaBHEHHS I pacdera
TEIIOBOTO (P eKTa XMMUIECKON peakIuy MpH 3aJaHHOH TemmepaType.

9. TepmoanHaMUYECKH oOpaTtumble u HeoOpaThMble MIPOLIECCHI. Pa6ora
TEPMOJIMHAMHYECKH 00paTUMOTO Ipolecca.

10. OHrponwms. Maremarndeckue BeipakeHus || 3axkoHa TepMOIMHAMUKH 7151 OOPaTUMBIX U
HEOOpaTHUMBIX IPOIIECCOB.

11. M3meHeHue SHTPOMUH B U30JIMPOBAHHON CHCTEME KaK KpUTEPHUI HAMpaBIICHUS Tpoliecca
Y COCTOSIHUSI PABHOBECHSI.

12. M3meHeHMe SHTPONHMH TPU HATPEBAHHUHU, PACIIMPEHUH, CMEIICHUH HICATHHBIX Ta30B MPH



(ba30BbBIX MEpexoaax.

13. IMocrynar [1nanka. Pacuer abCoMOTHON SHTPOIIHH.

14. H3MeHeHue 3HTpONMM B XMMHUYECKUX peakuusax. CocTaBieHUE ypaBHEHHs I pacdera
M3MEHEHUS SHTPONHUH XMMHUYECKON peaklny MPH 3a/laHHOM TeMIieparype.

15. MaxkcumanpHas 1 MakcUMallbHasi moJie3Hast pabdora. TepMoauHaMU4eCKUe MOTESHIIUAIIBI
KaK Mepa paboTOCIIOCOOHOCTH CUCTEMBI.

16. TepmonuHamMHUYECKHE MOTCHIMAIBI KaK KPUTEPUI HAINpaBICHUS MPOLECCa U COCTOSHHS
paBHOBECHSI B 3aKPBITHIX CHCTEMaX.

17. Dueprus ['enpmromnbiia (M30XOPHO-U30TEPMHUUYECKHI MOTEeHIMAN) U dHeprus ['ubbca
(u300apHO-U30TEpMUUECKHil moTeHnuan). CBoOOIHAs U CBS3aHHAS YHEPTHSI.

18. 3aBucumocTh 3Hepruu ['MOOca OT TeMIiepaTypsl U T1aBICHUSI.

19. Vpasuenue ['enpmronsia-I'ndoca.

20. 3aBucumocTh HHepruu ['mbOOca OT cocraBa CHUCTEMBL. XHWMHUYECKHUH TOTCHIUAT
KOMIIOHEHTa CUCTEMBI.

21. XuMUYeCKHI OTESHIIUAT HICATHPHOTO U PEATBHOTO Ta30B. DYyTrUTUBHOCTE, KOIPPUITUCHT
(GyruTUBHOCTH; aKTUBHOCTH, KOA((UIIMEHT aKTUBHOCTU PEATbHOI0 Tra3a. MeToIbl HaXOXKACHUS
K03 PHUIIMEHTOB (PYTUTUBHOCTH M AKTUBHOCTH.

22. BbIBOJ ypaBHEHHUSA "H30TEPMbI XUMHUUECKON peakiu'.

23. TepmoanHaMUYECKHE W MTPAKTHYECKHE KOHCTAHTHI paBHOBECHs. CBS3b MEXTy HUMH.

24. PaBHOBecME B TETEPOTCHHBIX XHUMHYECKMX peakuusx. KoHCTaHTbI paBHOBecHs
TreTEPOreHHBIX PEAKIIHM.

25. 3aBHCHMOCTh KOHCTaHTBhl PaBHOBECHS OT TeMIeparypbl. BbiBom M aHanu3 ypaBHEHUs
1300apbl XUMUYECKON peakiuu B quddepeHInanbHoil hopme.

26. UuterpanbHas ¢opMa ypaBHEHHs u300apbl XuMHYeckod peakuuu. CocTaBieHHe
YpaBHEHHUS JUIsl pacueTa KOHCTAHThl pABHOBECHS] XUMUYECKOU PeaKMu OT TEMIIEPATYphl.

27. TennoBas Teopema HepHcTa U ciencTBust U3 Hee.

Tema 3 — ®a3oBbIe paBHOBECHSI H PACTBOPBI HEXJIEKTPOJINTOB

1. IlpaBunmo ¢a3 I'ub6ca. Ilonstue "¢Paza", "cocrammstomee BemiecTBa", '"ducio
KOMITOHEHTOB", ""TepMOJIMHAMHUYECKHE CTENIEHN CBOOOIBI".

2. YcnoBue TEPMOAMHAMUYECKOTO PAaBHOBECHS MEXKIY (a3aMH.

3. BsIBoa, aHanmu3 1 UHTErpupoBanue ypasHeHus Kiaysuyca-Knaneiipona.

4. JlmarpamMmbl COCTOSIHUSI OJJHOKOMIIOHEHTHBIX cucTeM. VX pa30op ¢ MoMolIpi0 MpaBuia
¢a3 I'u60ca.

5. MHpneanvHble U HEWAEaIbHbIE PACTBOPHI. 3aKOH Payis.
[TpenensHO pa30aBiIeHHBIE, aTEPMAJIbHBIE, PETYIISPHBIE PACTBOPBI.
[TapunanbHble MOJIbHBIE BETUYMHBL. Y paBHeHUs [ no06ca-/lorema.
XUMHUECKUH MOTEHIIMAJl KOMIIOHEHTa B MJI€aJIbHOM M HEUI€aTbHOM pacTBOpPaXx.
Borunicnenus ak THBHOCTH PacTBOPUTEIIS IO MMOHMKEHUIO JIBJICHUS [1apa HaJl paCTBOPOM

1O Bbruncnenue akTHMBHOCTH pPAcTBOPUTENS IO MOHMKEHUIO TEMIIEpaTyphbl 3aMep3aHus
pacTBopa.

11. BoluncieHne akTUBHOCTH PACTBOPUTENIS IO OCMOTHYECKOMY JaBJICHHIO pAaCTBOPA.

12. KommuratuBHBIE CBOHCTBA PACTBOPOB M UX MPAKTUIECKOE HCITOIb30BAHHE.

13. PacTBOpUMOCTH ra3oB B *KHJIKOCTH. 3aBUCUMOCTh PACTBOPUMOCTH OT TEMIEPATYPHI.

14. PacTBOpMMOCTH Ta30B B JKUJIKOCTH. 3aBHCHUMOCTh PAacTBOPUMOCTU OT JIaBJICHHUS U
N00aBKH 3JIeKTposuTa. YpaBHeHHe CedeHoBa.

15. Heorpann4yeHHO pacTBOpHMBIE APYr B APYre XUAKOCTU. BpluncieHue naBieHUs U
cocTaBa Iapa HaJl uaeanbHbIMU pacTBopami. [1epBriit 3akon I'n66ca-Konosanosa.

16. Jlmarpammbr "oOmiee maBieHHe-cocTaB", 'TeMIiepaTypa KHIICHHS - COCTaB",
pacTBopa -cocTaB napa' Uil UIeaNbHbBIX PaCTBOPOB.

17. dazoBas nuarpamma paBHOBecCHs KHJIKOCTh — nap. [IpaBuio peryara.

18. Buuel neperoHku: MHTErpaibHas, quddepeHnuanbHas, GpakiuuoHHas, peKTU(DUKALHS.
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19. A3zeotpomnHble pacTBOpHL. JluarpamMMbl paBHOBECHSI KHJIKOCTb — Map AJIS a3€0TPOIHBIX
pacTtBOpoB. PekTudukaius a3e0TponHbIX pacTBOPOB.

20. OrpannveHHas B3aMMHAsi PAcTBOPUMOCTH JKUAKOCTEH. BnmsHue Temmeparypsl Ha
pPacTBOPUMOCTb.

21. JlaBieHue ©W COCTaB HACBHIIICHHOTO Tapa B CHCTEMax C OrPaHWYCHHOW B3aWMHOM
pacTBopuMOCThIO. Jlnarpammel "oOmiee gaBiaeHuEe coctaB', "Temmeparypa KUIEHHS - COCTaB',
"cocTaB pacTBOpa — cocTaB mapa" JUIsl CUCTEM C OIrPAaHUYEHHOW B3aUMHOW pPacTBOPUMOCTBHIO
JKAJKOCTEH.

22. JlaBlieHWE W COCTaB Mapa HaJl CMEChIO0 B3aUMHO-HEPAaCTBOPUMBIX kHAKocTel. [leperonka
C BOJSIHBIM I1ApOM.

23. PacTBOpMMOCTH TBEP/IBIX BEIISCTB B )KHIKOCTU. VneanbHas pacCTBOPUMOCTh. Y paBHEHUE
[penepa.

24. ]JlmarpaMMbl IJJABKOCTH JIBYXKOMIIOHEHTHBIX CHCTEM C IOJHOW pPacTBOPUMOCTHIO B
JKUJKOM U IIOJIHOM HEPAaCTBOPUMOCTBIO B TBEPAOM COCTOSIHMU. KpHBbIE OXJIaKI€HUS.

25. JlmarpamMMbl IJIABKOCTH JIBYXKOMIIOHEHTHBIX CHCTEM C IIOJIHOM PacTBOPUMOCTHIO B
JKUJKOM U TBEPAOM COCTOSIHUU. BUJIbI TBEPIBIX paCTBOPOB.

26. JlmarpaMMbl COCTOSIHHSI JByXKOMIIOHEHTHBIX CHCTEM C IIOJHOW pPacTBOPUMOCTHIO B
JKUJKOM U OTPAaHUYEHHOM paCTBOPUMOCTBIO B TBEPAOM COCTOSIHUU. KpuBbIE OXJIaX1eHUS.

27. JlmarpaMMbl TUIaBKOCTH JBYXKOMIIOHEHTHBIX CHCTEM, OOpa3yOIIMX XHUMHYECKHE
COEIMHEHUS, IABALINECS 0€3 Pa3I0KEHHS U C PA3JI0KEHUEM.

28. JlmarpaMMbl COCTOSHHSI TPOWHBIX JKHUAKMX CHCTEM C OrpaHHYEHHOH B3aUMHOMN
PacTBOPUMOCTBIO

29. Pacrmipenenenue pacTBOPEHHOTO  BEIIECTBA MEXAY JBYMsS OKHIKHUMH  (a3amu.
DKCTparupoBaHUeE.

30. /lmarpaMMmbl TUIABKOCTH TPEXKOMIIOHEHTHBIX CHCTEM.

Tema 4 - Dy1eKTPOXUMHUYECKHE CHCTEMBI

31. KomnuraTuBHBIE CBOMCTBA PACTBOPOB AIIEKTPOIUTOB. VI30TOHUYECKUI i OCMOTHYECKHIA
KO3 PHULIHIEHT.

32. CrpoeHue pacTBOPOB CHIIBHBIX JJIEKTPOIUTOB. OCHOBBI 3JIEKTPOCTATHUECKON TEOPHU
pPacTBOPOB CHUJIBHBIX IEKTPOIUTOB [lebast 1 XIoKKes.

33. VYpaBHeHume ais pacuera CpeIHUX HOHHBIX KodddummentoB akruHoctd (I, 1l u 1l
npubimxenus Teopun Jlebas u Xrokkess).

34. PaBHOBecHme B pacTBOpax OJJIEKTPOJHUTOB. TepMOIMHAMHUYECKHE M MPAKTUYECKHE
KOHCTaHTbl HOHHBIX PABHOBECHUH.

35.  DNeKTPOXUMHYECKHHA TMOTCHIHA]. BO3HUKHOBEHHE CKayka MOTEHIHMATa W JBOWHOTO
AIIEKTPUYECKOTO CJI0s Ha TPAHULIE pa3/ieNa METaJlll — paCTBOP JIEKTPOJIUTA.

36. BomopoaHas mkaa 3JIeKTPOTHBIX TTOTCHITHAIOB.

37. VYpaBHenue HepHcTta ans paBHOBecHOro mnoreHuuana. CTaHAApPTHBIM 3JIEKTPOIHBINA
MOTEHLUA.

38. DOmnextpoabl | poma. Ilpumepsl. DnekTpoaHble peakuuu. PacueT paBHOBECHBIX
MOTEHLINAJIOB.

39. DOnexrtpoasl |l ponma. Ilpumepsl. OnekTpogHble peakuuu. PacdeT paBHOBECHBIX
MOTEHLINAJIOB.

40.  OKHUCIHTETHHO-BOCCTAHOBUTENBHBIE AICKTPOABL. [IpuMephl. DIEKTpOAHBIE pPEaKIUu.
Pacder paBHOBECHBIX ITOTCHIIHAJIOB.

41. HonooOMeHHBIE 31eKTPOAbl. CTEKISTHHBINA DJIEKTPO/I.

42. KoHueHTpannoHHBIE ralbBaHUYECKUe 37eMeHThl. Pacuetr D/1C

43. Xwumuyeckue raibBaHndeckue daeMeHTsl. Pacuer DJIC.

44, TanpBaHWYECKHE DJIEMEHTHI C TEpeHocoM W 0e3 mepeHoca. Mcmons3oBaHme
raJIbBAHUYECKUX DJIEMEHTOB 0e3 ImepeHoca Al IKCIEPUMEHTAIBHOTO OMpeAeNieHUs] CPeaHHX
HOHHBIX aKTUBHOCTCH.



45. Hcnonp3oBaHUE CTaHJAPTHBIX IOTEHIUAJIOB JUISI ONPEIECICHHUS  HalpaBIEHUS
OKHUCJIUTEIHbHO-BOCCTAHOBUTENIBHBIX PEAKIUIl.

46. Hcnonp3oBaHME CTAaHAAPTHBIX MOTEHIMAJIOB JJS  ONPENEICHUS  HAIpaBICHUS
INEKTPOXUMHUUYECKUX PEaKLUi.

47. OmpeneneHne TePMOAMHAMUYICCKUX MapaMeTpoB XuMuueckux peakuuii (AH, AS, AG),
UAYIIMX B TaJIbBAHUYECKOM AJIEMEHTE.

48. OpHOpa30BBIC XUMHUYECKUE UCTOYHUKH TOKA.

49. MHoOropa3oBble XUMHUYECKUE UCTOYHUKHU TOKA (AKKYMYJISITOPHI).

50. VYpenbHas, MOJEKYJASpHAas W SKBUBAJICHTHAs MPOBOAMMOCTb. CBsI3b AIIEKTPHUECKON
MPOBOAMMOCTH C MOABMKHOCTSIMU HOHOB.

51. 3aBUCUMOCTb 3JEKTPUUECKON MPOBOJUMOCTU OT TEMIIEPATYPBI, IPUPOABI FIEKTPOIUTA U
pacTBOPUTEIIS.

52. 3aBHCHMOCTH YAETBHOW SJEKTPONPOBOAHOCTH OT KOHLEHTpAIMH JiIs ciaaboro u
CUJIBHOT'O 3JIEKTPOJIUTOB.

53. 3aBHCHMOCTH  OSKBHBAJEHTHOH  MPOBOJAWMOCTH  CHJIBHBIX  3JEKTPOJIUTOB  OT
KoHIeHTpaiuu. OcHOBHBIE MosIokeHus Teopun Jlebas-Xiokkens-Onzarepa.

54. IlpakTHueckoe UCIOIb30BAHUE U3MEPEHUH IEKTPUUECKON MTPOBOIUMOCTH.

55. Ywucna mepeHoca, UX UCIIOJIb30BAHUE TSl ONPECIICHUS SIEKTPUUECKON MPOBOAUMOCTH
OTJICIbHBIX HOHOB.

Tema 5 - XumMnyeckass KHHETHKA U KATAJIN3

56. CkopocTb peakiuu i TOMOTEHHOW W TeTeporeHHoi peakuuu. Kunermueckoe
ypaBHeHUEe. MOJIEKyIsSIpHOCTb UM MOPAJOK T'OMOTreHHOM peakuuu. CraguiiHoe
IIPOTEKAHNE PEAKLIUM.

57. Kunernueckas kpuBas. MeTo/bl ONpe/ieleHus MOPsJIKa PeaKLUH.

58. Peakunmm 1, 2 m 3 mopsagka. BelpakeHWe UIs KOHCTaHTHI CKOPOCTH W TEpUOJA
MOJIyTIpEBPAILEHUSI.

59. CrnoxHble peakiuy: IByXCTOPOHHHE (0OpaTHMBIE) U IMapajuIieIbHbIE.

60. CnoxHble peakIiK: 0Cce10BaTeIbHbIE U CONPSKECHHBIE.

61. Meroa KBa3UCTAIMOHAPHBIX KOHIICHTpAIii. MeXaHn3M MOHOMOJICKYJISIPHBIX PEaKIIH.

62. 3aBHCHMOCTH CKOPOCTM TOMOI€HHOW XHUMHYECKOM peakuuud OT TeMIepaTyphl.
YpaBHeHue Appenuyca.

63. Craguu rereporeHHoro nporuecca. Jnugpdysus B razax, *KUAKOCTIX U TBEPIBIX Tenax. 1
u 2 3axoHbl Duka.

64. BnusHue Temneparypbl Ha FeTepOreHHBIH Mpolecc.

65. BrnusgHHEe nepemMemnBaHUA Ha PEXKUM I'eTepPOreHHOT0 MpoIiecca.

66. Teopus axkTuBHBIX coyaapeHuid. OcCHOBHBIE JONylIeHUs. BelpaxkeHue  ans
MPEPKCIIOHEHIIMATILHOTO MHOXKUTENS B ypaBHEHUN Appenunyca. Ctepuueckuil GpaxTop.

67. IloHATue aKTHBHPOBAHHOTO KOMILJIEKCA. BrIpaskeHHe KOHCTaHTBhI CKOPOCTH MO METOAY
MEPEXOJIHOTO COCTOSIHUSL.

68. ComnocraBiieHHEe ypaBHEHHUH TEOPUH AKTUBHBIX COYJApEHUN U TEOPUH HEPEXOIHOTO
cocrosinus. HenoctaTku Teopuil.

69. BnusHue pacTBOpUTENsE Ha CKOpPOCTh peakiuii B  pactBopax. [omo- wu
TeTepOIMTUYECKUE PEaKLIUH.

70. TereponuThueckue peakuuud. BrusHMe HMOHHOM CHJIBI pacTBOpa U 3apsioB
pearupyrouux 4acTHI] Ha CKOPOCTh Mpoliecca.

71.  TlepBUYHBIN U BTOPUYHBIN cOJIEeBbIE () (HEKTHI.

72.  OcoOeHHOCTH IENHBIX peaknuii. Bo3sHHKHOBEHME, pa3BUTHE M OOpHIB Iienei. TermoBoit
Y LIEMHON MEXaHU3MbI BOCIIJIAMEHEHHS.

73.  OcobeHHOCTH TIpOTEKaHUS (POTOXMMHUYECKHX peaknuid. BreipakeHwne Iiisi KOHCTAHTHI
cKopocTH poToXUMHUYECKON peakuuu. [IpuMepsl GOTOXUMHUECKUX PEeaKLUi.



74. OOmme CBOWCTBa KaTaau3aTOpOB. |'OMOTCHHBIM M TeTepOreHHbIM KaTainu3. BnusHue
KaTaJn3aTOPOB Ha MPEASKCIIOHEHINATbHBI MHOXXHUTEIb M DHEPIUI0 aKTHBAIMM B YpaBHEHHH
Appenuyca.

75. T'omorennslii katanu3. KuCI0THO-OCHOBHOM KaTamus.

76. AncopOmusi M reTeporeHHbIl kartanu3. M3otepma u m3obapa ancopoumu. Cragum
FeTepOreHHOro KaTajiu3a U BIMsSHUE TeMIepaTypbl. Teopuu reTeporeHHOro Karaiusa.

77. Kunernka (epMEHTATHBHBIX peaklHid, KaTadu3 W KUHETUKAa peakiuid ¢
MMMOOMIM30BaHHBIMU (hepMEHTaMU

Tema 6 — MeToabl H3y4eHUs] CTPOEHHMS MOJIEKYJI, OCHOBAHHbIC Ha JJIeKTPHYECKHX

CBOMCTBAX

78. .Ilomspu3zanus NOJMSPHBIX M HEMOJSPHBIX MOJIEKYJ B IOCTOSSHHOM U IIEPEMEHHOM

ANEKTPUYECKUX MOsIX. Pedpakius.

79. VYpasuenus [ebas, Knaysuyca Mocortu u Jlopenu-JlopeHTua.

80. Ormpenenenue TUIOILHOTO MOMEHTA U MOJIIPU3EMOCTH MOJIEKYIL.

81. Vcmonb30BaHHE IEKTPHYECKIX CBOWCTB MOJICKYII JUIsl OTIPENICIICHUS] MOJICKYI U

cocTaBa pacTBOpa.

Tema 7 — OnTyeckne MeTO/IbI H3yYeHUS] CTPOCHHS BellecTBa

82. OO6mas xapakTepUCTHKA MOJIEKYISIPHBIX CIIEKTPOB.

83. Bpamarensusie cnekTpbl. OmpeneneHne MOMEHTa HWHEPIUH W PAaBHOBECHOTO
MEXbSAJIEPHOTO PACCTOSHUSA MJS JBYXBAJCHTHBIX M JIMHEWHBIX MHOTOAQTOMHBIX MOJEKYT W3
CIEKTPAILHBIX JaHHBIX.

84. Dueprusi KoieOaTENbHOTO JBUKEHHUS JBYXaTOMHOH MOJIEKYNIbI B TNPUOIHKECHUH
rapMOHMYECKOI0 ¥ aHTaPMOHUYECKOTO OCIIMILISATOPA.

85. Ompenenenne COOCTBEHHOW YacTOThl H  KO3h(dHUIMEHTa aHTapMOHUYHOCTH U3
KOJIEOATEITBHOTO CIIEKTPA TOTJIOMICHHS.

86. OmpeneneHue SHEPTUU CBS3H U3 KOJIEOATEIHLHOTO CIIEKTPA MOTIOMICHUSI.

87. Yucio u THIIBI HOPMAJBHBIX KOJIeOAHMI MHOTOATOMHBIX MOJIEKYJ. XapaKTepUCTHIECKUE
YaCTOTHI.

88. BpamarensHo-KoI€0aTeNbHbIE CIEKTPBI TOTJIOMIEHHUS IBYXaTOMHBIX Mojekyn P-, R- u
Q-BeTBH, UX MPOUCXOKICHHE.

89. DnexTpoHHO-KOJNEOaTENFHO-BpamaTenbHble crekTphl. [Tpuniun dpanka-Konmnona.

90. OnpezneneHue HSHEPrUM JUCCOLMALMU M3 3JIEKTPOHHO-KOJIeO0aTeIbHO-BpPAIATEIbHbBIX
CIIEKTpPOB.

91. CnexTpsl KOMOMHALIMOHHOTO paccesiHus, conoctabienue ux ¢ MK-cnexkrpamu.

3.3. TeMBbI KOHTPOJIBHBIX Pa0OT
3.3.1 KonTposabHasi pa60oTa o TepMOAUHAMHUKH:
JInst XuMU4ecKoi peakuuu aA +bB = cC + dD, nporekaroiiei npu TemiepaType
T u npaBnenunm P, omnpenenuTs cocTaB paBHOBECHOM CMeCH (BBIXOJ MPOJYKTOB) U
MPOaHAIM3UPOBATh BIMSIHUE TEMIIEPATyphl U JaBJICHUS Ha BBIXOJI POIYKTOB.

3.3.2 KourpoiabHasi padora N0 ONTHYECKHUM METOAAM H3y4YeHHUS CTPOCHHA
BellecTBa:

e lcnonb3ys 3HauY€HUs BOJHOBBIX YHCEN JIBYX COCEIHHUX IHKOB BO BpalaTeIbHOM
CHEKTpe TMOIJIOIIEHUSI JIBYXaTOMHOM MOJIEKYJBl, OIPEAETUTh MEXbSIAEPHOE
paccTosiHueE.

e lcnonb3ys BOJHOBBIE YHCIIa HAOIIOAAEMbIX TUKOB (OCHOBHOW TOH, IIEPBHII U BTOPOIl
00epTOHbI) B KOJIE€OATEIbHOM CHEKTPE JBYXaTOMHOM MOJIEKYJIbI, OIpPENEIUTh
COOCTBEHHYIO  4acTOTy KojeOaHMl aTOMOB B  MOJeEKyJe, KOI(PPHUIHUEHT
AQHTApPMOHMYHOCTHU U SHEPTUIO TUCCOLMALIUN MOJIEKYIIbI.

3.3.3 KonTpoJsbHasi padoTa 10 KHHETHKH:

Hcnonb3ys naHHblE MO TEKyIIeH KOHLETPAalMd HCXOAHBIX BEUIECTB XUMHYECKON

peaxkuuu, pacCuuTaTb KOHCTAHTY CKOPOCTH JaHHOHM peakluu, NEepHOJ MOJIYIPEBPAIIECHUS U



KOHICHTPAUIO UCXOAHOI'0 BCUICCTBA B KOHKpCTHBIﬁ MOMCHT BpCMCHHU.

4. Meroanyeckue MaTepUaJibl Ui OMNpeesieHUs NMPoUeAyp OLEHUBAHHWS 3HAHUIA,
YMeHHil, HABbBIKOB W (WIH) ONbITA JIeSATEJbHOCTH, XaPAKTEPHU3YIOIIUX 3TAMbI
(¢popMupoBanus KoMIeTEeHIH.

[Ipomexxyrounass arrecTtauus MO JUCUMIUIMHE TPOBOAUTCS B COOTBETCTBHM C
tpeboBanusimu CTII

CTO CII6I'TU(TY) 016-2014. KC YKBU. ITopsiaok nmpoBeneHus 3a4€TOB B SK3aMEHOB.



