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1. Ilepevyens MIAHUPYEMBIX Pe3y/JIbTATOB 00y4YeHHS N0 AW CHMILIMHE, COOTHECEHHBIX
¢ IVIAHNPYEMBbIMH Pe3yJIbTaTaMH 0CBOCHHS 00Pa30BaTEIbHOIl IPOrPAMMBI.

B pe3ynbrate ocBoeHHS 00pa30BaTeIbHOM MPOrpaMMbl 00 YJAIOIIHIACS JOJHKCH OBJIAJICTh
CJICAYIONIMMU pe3yJbTaTaMi 00ydeHHs 10 JUCHUILINHE:

Konpr PesynbTaTel ocBoenus OOII [lepedenp IAHUPYEMBIX PE3YIIHTATOB
KOMITETCHIIUHT (conmeprkaHue KOMIETEHIUN) 00ydYeHUs IO TUCIUTIINHE
OIIK-1 Cnoco0HOCTBIO CII0IB30BATh 3HaTh:

MaTeMaTHYecKue,
eCTeCTBEHHOHAYYHbIE 1
HHKeHepHbIe 3HAHUS s
peuleHus 3a1a4 cBoeil
npodeccuoHaIbLHOM
AesiTeILHOCTH

- OCHOBHBIE 3aKOHOMEPHOCTHU
MPOTEKAHUS XUMUYECKUX MTPOLIECCOB U
XapaKTEPUCTUKU PAaBHOBECHOTO
COCTOsIHUA, METOAbI OITMCAaHUA
XMMHYECKUX PABHOBECUH B pacTBOpax
3JIEKTPOJIUTOB,

- HayaJia TepMOJIMHAMUKHN U OCHOBHBIE
ypaBHCHI/ISI XI/IMH‘IGCKOﬁ TepMOI[I/IHaMI/IKI/I;
METO/IbI TEPMOAMHAMUYECKOTO ONKUCAHUS
XUMHAYECKHUX U (Da30BBIX paBHOBECHII B
MHOT'OKOMIIOHEHTHBIX CHCTEMaX
TEPMOJIMHAMHUKY PACTBOPOB JICKTPOIUTOB
U DJICKTPOXUMUUYECKUX CUCTEM;

- ypaBHEeHHS (POPMANTBHON KHHETHKH U
KUHETHKH CIIOKHBIX, IIEITHBIX,
FeTepOFeHHLIX, (bOTOXI/IMI/I‘IGCKI/IX nu
3JIEKTPOXUMHUYECKUX PEAKIUi; OCHOBHBIE
TGOpI/II/I KHMHETHUKHW U TOMOI'€HHOI'O,
reTeporeHHOro u (hepMEeHTaTUBHOTO
KaTajausa;

- OCHOBHBIE METO/Ibl U3YUECHHUS
CTPOEHHUSI BEIIECTB, OCHOBAHHBIE HA UX
3JEKTPUUYECKUX CBOMCTBAX;

= OCHOBHBIC MCTOJbI I/I3yquI/I$I CTpOGHI/Iﬂ
BEIIECTB, OCHOBAHHBIE HA MX OITHYECKUX
CBOMCTBAX
YMmeThb:

- onpenenﬂb TepMOI[I/IHaMI/I‘-IGCKI/Ie
XapaKTEPUCTUKA XUMUYECKUX PEAKLIUN U
paBHOBeCHBIC KOHHGHTpaHI/II/I BCIICCTB,

- MCIIOJI30BaTh OCHOBHBEIE XMMHYECKHE
3aKOHBI, TGpMO}IHH&MH‘I@CKI/Ie CHpaBOqHBIe
JIaHHbIE U KOJIMYECTBEHHBIE COOTHOIIICHHUS
HGOpFaHH‘ICCKOﬁ XUMHUHN I pemeHHs{
npodeccnoHaNbHBIX 3a1a4;

- HpOI‘HOSI/IpOBaTI) BIINAHUC pa3qume
(hakTOpOB HA paBHOBECUE B XUMUYECKUX
peakmux;

- OIIPEAEINATh HAPABJICHHOCTD MpoIiecca B
3a1aHHBIX HAaYaJIbHBIX yC.]'IOBI/ISIX;
yCTaHaBIMBATh TPAHUIIBI 00JIacTen
YCTOMYMBOCTHU (Da3 B OTHOKOMITOHEHTHBIX
nu 6I/IHapHI>IX reTepor CHHBIX CUCTEMaAXx,




Konpr
KOMIIETEHIINHU

PesynbTaTel ocBoenus OOII
(conepxaHue KOMIIETEHIU)

[lepeueHs TIaHUPYEMBIX PE3YyIbTATOB
00y4YeHUs IO TUCIUTIINHE

IIK-11

IK-12

Cnoco0HOCTBHIO NPUMEHSITH
COBpPeMEHHbIE METOAbI
HCCJIeI0BaAHNS, IPOBOAUTH
CTAaHJAPTHBIE H
cepTUuPUKALMOHHBIE
HCNBITAHUSI MATEPHUAJIOB,
H3eJTUHA U TEXHOJIOrHYECKHX
NpoieccoB

Cnoco0HOCTH IVIAHMPOBATH U
NMPOBOAUTH HEOOXOAUMBbIH
JIKCIEPHUMEHT, KOPPEKTHO
o0padaTbIBaThH U
aHAJIM3MPOBATDH MOJIy4YeHHbIE
pe3yabTarThl

COCTaBIISITh KWHETUYECKIE YPABHCHHUS B
muddepeHIraIbHON U UHTETPaTbHON
(dhopMax st KHHETUYIECKH MTPOCTHIX
peakuuii ¥ MpOrHO3UPOBATH BIHSIHHE
TEMIIEPATypbl HA CKOPOCTh IPOLIECCA;

- OIPENIeNSITh CTPOCHUE BEIIECTB M0 UX
ANEKTPUYECKUM U ONITHICCKUM CBOHCTBAM
Baanern:

- METO/IaMHU TIPOBEICHUS (PUINICCKUX
M3MEPEHUM, METOJaMU KOPPEKTHOM
OIICHKH MOTPEITHOCTEH MPH POBEIACHUH
(bU3UKO-XMMHYECKOT0 IKCIIEPUMEHTA;

-3KCTIEPUMEHTAITBHBIMU METOAAMH
omnpezaeneHus: GU3NKO-XUMUYECKUX
CBOMCTB COCIMHCHUM;

- HaBbIKaMU BBIUMCJICHUSI TETIJIOBBIX
3¢ (HEeKTOB XUMHUECKHUX PEaKIUi TPH
3aJlaHHOM TeMIepaType B yCIOBUSIX
IIOCTOSIHCTBA JaBJIEHHS WIIM 00bEMA,
KOHCTAHT PaBHOBECHSI XUMHUUECKHUX
peakuuil npy 3aJaHHON TeMIlepaType,
JTABJICHUS HACBIILIEHHOTO apa HaJ
WHIMBUIYAJIbHBIM BEIIECTBOM, COCTAaBa
COCYIIECTBYIOIINX (a3 B
JIBYXKOMITOHCHTHBIX CUCTEMaX:

- METO/IaMU OTIpeieNIeHUs] KOHCTaHT
CKOPOCTH peaKIui Pa3IMIHBIX MTOPSIKOB
10 pe3yabTaTaM KHHETHYECKOTO
JKCTIEpUMEHTA.

3HaTh:

- OCHOBHBIE YpaBHEHUS] XUMUYECKOM
TEPMOIMHAMHKH; METOJIBI
TEPMOAMHAMHYECKOTO OMUCAHUS
XUMHUYECKHX U (a30BBIX pABHOBECHUI B
MHOT'OKOMIIOHEHTHBIX CHCTEMAX;
TEPMOJMHAMHKY PACTBOPOB JJICKTPOIUTOB
Y DJIEKTPOXUMHUYECKUX CHUCTEM;

- ypaBHEeHHSI (POPMATEHON KUHETHKY H
KUHETHUKHU CIIOKHBIX, IEMHBIX,
TeTePOreHHBIX, POTOXUMUICCKUX U
ANEKTPOXUMUUYECKUX PEAKIIU; OCHOBHBIC
TEOPUU KHHETUKU U TOMOTCHHOTO,
reTepOoreHHOro U (hepMEHTATUBHOTO
KaTaju3a;

- OCHOBHBIE METOIbl U3YUCHHUS
CTPOCHHS BEIIECTB, OCHOBAaHHBIC HAa MX
JNEKTPUYECKUX CBONCTBAX;




Konpr
KOMIIETEHIINHU

PesynbTaTel ocBoenus OOII
(conepxaHue KOMIIETEHIU)

[lepeueHs TIaHUPYEMBIX PE3YyIbTATOB
00y4YeHUs IO TUCIUTIINHE

- OCHOBHBIE METO/IbI U3Y4YEHUS CTPOCHUS
BEIIECTB, OCHOBAHHBIE HAa UX ONTHYECKUX
CBOMCTBax

Ymers:

- IPUMEHSTh XMMUYECKHE 3aKOHBI,
UCIIOJIb30BaTh TEPMOJIUHAMUYECKUE
CIpaBOYHBIC TaHHBIC M KOJIMYECTBEHHBIC
COOTHOILIEHUS IJISl peIICHUS
npodeccHoHABHBIX 33/1a4;

- IPOTHO3UPOBATH BIMSHHUE PA3IMUHBIX
(aKkTOpPOB HAa pAaBHOBECHE B XUMHUYECKUX
peaxIusx;

- OTIpEe/ICTISITh HAIIPABICHHOCTD
mpolecca B 3a/IaHHBIX HaYaJIbHBIX
YCIIOBHSX; YCTAaHABIMBATH I'PAHUIIBI
obnacreii ycroitunBoctu ¢a3 B
OJTHOKOMIIOHEHTHBIX ¥ OMHAPHBIX
reTepOreHHBIX CUCTEMAX;

- COCTaBJISITh KUHETHUECKUE YPABHEHHS
B mu(pepeHIMaIbHON U HHTETPaTbHON
(dopmax Ayt KHHETUYECKH POCTHIX
peaxkiuil ¥ MPOTHO3UPOBATH BIHSHHE
TEMIIEpaTypbl Ha CKOPOCTH MPOILIECCa;

- OTpeAETATh CTPOSHUE BEILECTB 10 UX
AIIEKTPHUYECKUM U OTITUIECKUM CBOHCTBAM

- OTPEAETATH M0 CIIPABOYHBIM JaHHBIM
TEPMOJIMHAMHYECKHE XapaKTEPUCTHKH
XUMHUYECKHUX peakiuil, Benuuuusl pH u
XapaKTEPUCTHKH TUCCOIIHALINT
JIEKTPOJIMUTOB, IPOU3BOINUTE PACUETHI
KOHIICHTPALIMU PACTBOPOB Pa3IMUHBIX
COE€IUHEHUI;

- CTIOJIH30BATh CTAHJAPTHBIE MTAKETHI
IPUKJIAJHBIX KOMITBIOTEPHBIX POrpaMM
JUTSL PEUICHUS TIPAKTUIECKUX 3a]1a4;

- paboTaTh B KaueCTBE MOJIb30BATENSA
MIEPCOHATBHOTO KOMITHIOTEDA,
UCIOJIb30BATh YNCIEHHBIE METOJIBI JIsI
peIIeH s MaTeMaTHIEeCKUX 3a/1a4,
UCIOJIb30BATh S3bIKK U CHCTEMBI
MPOTPaMMHUPOBAHUS JIJISI PETICHHSI
npodeccCHOHATIBHBIX 33a4; paboTaTh ¢
MPOTPaMMHBIMH CPEJICTBAMHU
Biaaners:

METOJaMH{ TIPOBEICHUS (PHU3UIECKUX
U3MEPEHUM, METOJaMU KOPPEKTHOMN
OILIEHKH TIOTPENTHOCTEH TPH MPOBEICHUN
(U3UKO-XUMHYECKOTO IKCIIEPUMEHTA;




Konpr
KOMIIETEHIINHU

PesynbTaTel ocBoenus OOII
(conepxaHue KOMIIETEHIU)

[lepeueHs TIaHUPYEMBIX PE3YyIbTATOB
00y4YeHUs IO TUCIUTIINHE

-3KCIIEPUMEHTAbHBIMU METOIaMH
orpezeneHus: PU3NKO-XUMUIECKUX
CBOMCTB COCIMHCHUM;

- HaBBIKAMH BBIYHCIICHUS TETIOBBIX
3 (PEKTOB XMMUYECKHUX PeaKIuil Mpu
3aJ]aHHOHU TEMIIepaType B YCIOBHIX
MOCTOSIHCTBA JaBJICHHUS WK 00beMa,
KOHCTAHT PaBHOBECUSI XUMHYECKUX
peakuil Ipy 3aJaHHON TeMIlepaType,
TIaBJICHUS HACBIIIIEHHOTO Iapa HaJ
VHIMBUAYAJIbHBIM BEIIECTBOM, COCTAaBa
COCYIIECTBYIOIIUX (a3 B
JIByXKOMITOHEHTHBIX CHCTEMaX:

- METOJIaMH OIIPE/ICTICHNS] KOHCTAHT
CKOPOCTH PEaKIUil pa3IMIHBIX MOPSIKOB
10 pe3yabTaTaM KHHETHIECKOTO
9KCIEPUMEHTA.




2. MecTO IUCHUILIMHBI B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl

Jucuunnuna «dusnyeckast xumus» otHocuTes K gucuurinHam b.1.6.11 u uzyqaercs na
3 Kypce B 5 u 6 cemecTpax.

B MeroanueckoMm ImiaHe [AMCHMIUIMHA ONHUPAETCS HA BJIEMEHThl KOMIIETEHIIUH,
chopMUpOBaHHBIE NPHU HM3y4YeHUU TUCHUIUIMH «Maremarukay, «MHpopmaTukay, «DPusnkay,
«O0mas u HeopraHwdeckas xumus», «OpraHuueckas XUMHS», «AHATUTHYECKAs XUMHUS H
(bU3UKO-XUMHUYECKHUE METO/IbI aHATH3a.

[Tonyyennbie B mpolecce HU3YYEHHUs AUCHUIUIMHBL «Du3nueckass XUMHs» 3HAHUS,
YMEHHMsI, HaBBIKM MOTYT OBITh HCIOJB30BaHbl B HAyYHO-HUCCJIENOBATEIbCKOW pabote
CIEIMAIIMCTA W MPH BBIOJIHEHUH BBITYCKHOHN KBaTH(PUKAIMOHHON paOOTHI.

3. O0beM JHCHHUILIMHEBI.

Bun yuebHoit paboThl Bcero,
aKaJeMHIECKIX
4acoB
Ounas popma
o0OyueHus
OO01mas TPy10eMKOCTh THCHUTLTAHBI 10/360
(3a4ETHBIX EAUHUI/aKaJIEMHYCCKUX YaCcOB)
KonTakTHas padoTa ¢ npenogaBartejiem: 196
3aHATHA JCKIIMOHHOTO THIIA 72
3aHATHUS] CEMUHAPCKOTO TUTA, B T.U.: 108
CEeMHHAPBHI, TPAKTHYECKUE 3aHATHUS 36
1abopaTopHbIe paboThI 72
KYpCOBOE IMPOEKTHPOBAHHE
KCP 16
JpyTre BUJIbl KOHTAKTHOM pabOThI 72
CamocrosiTeabHas padora 92
®opma tekyuero kourpoas (Kp, pepepar, PI'P, acce) Kp
®DopmMa MPOMeKYTOUHOI aTTecTalNu 2 3ayera,
2 HK3aMeHa




4. Copep:xaHue TUCHUIINHBI
4.1. Pa3nenbl AMCHUIIIMHLI M BUABI 3AaHATHH

3aHATHuA CCMHHApPCKOIo
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1. XuMHUecKasi TepMOJMHAMUKa | 8 4 12 12 OIIK-1
IK-11
I1K-12
2. XUMHYECKOE PaBHOBECHE 4 4 12 OIIK-1
IK-11
I1K-12
3. ®da3oBble PaBHOBECUS U 12 8 16 16 OIIK-1
PacTBOPHI HEAIEKTPOJIUTOB IK-11
I1K-12
4, DIEKTPOXUMHUYECKUE 12 4 16 12 OIIK-1
CHUCTEMBI [K-11
I1K-12
5. XuMmuueckasi KHHETHKA U 16 6 16 14 OIIK-1
KaTanus [K-11
I1K-12
6. MeTto/1bI U3y4YEHUS CTPOCHHUS 2 2 8 6 OIlK-1
MOJIEKYJI, OCHOBAaHHBIE Ha [K-11
AIIEKTPUYECKUX CBOMCTBAX IK-12
1. OnrTruyeckre MEeTOIbI 18 8 4 20 OIIK-1
W3YYEHHUs CTPOEHUS [K-11
BEIIECTBA I1K-12




4.2. 3aHaTHA JeKIIMOHHOI0 THIIA

Ne
pasznena
JUCLIUILIUHBI

HaumeHnoBaHue TeMbl
U KpaTKO€ COJIEP>KaHNE 3aHATUS

O0BeM,
aKaJ.
Yachl

MNuanoBanuonuas
dbopma

1

XuMu4eckasi TepMOJAUHAMUKA

[, Il u 11l Hawama TepMOIMHAMUMKY U UX TIPUMEHEHHE K
XUMHYECKHUM IporieccaMm. TepMoxumusi.
TepmoauHaMUUeCKHE TOTCHIIHAIIBI.

XUMHYECKOE PABHOBECHE.

KoHcrantel paBHOBecHs. YpaBHEHHs H30TEPMBl U
n300apbl peaxkuuu. Brruncienue cocTaBa
paBHOBECHOM cMecH. BpiOop onTHManabHBIX YCIOBHM
IIPOBEJICHUS XUM. PEAKIIUH.

@®a30BbIC PABHOBECHUS U PACTBOPBI HEAJIEKTPOJIUTOB
daszoBple  paBHOBECU B ONHO-, JABYX- H
TPEXKOMITOHEHTHBIX cucTeMax. [IpaBuino ¢a3 ['m66ca
. Ypasaenus Kianelipona-Knaysuyca. Mneansusie u
HeujealbHble pacTBOpbl. 3akoHbl Payns u I'enpu.
Jnarpammsl «COCTaB-CBOWCTBOY. Paznenenue
pacTBOpPOB. DKCTparupoBaHUE.

12

DNEKTPOXUMUYCCKUE CUCTEMBI

CTpoeHue © CBOWCTBa pPAaCTBOPOB JIICKTPOJHUTOB.
PaBHoBecus B pacTBopax 3JIEKTPOIUTOB.
TepmoanHamuka TAIbBAHUYECKUX 3JIEMEHTOB.
[loTrenumomerpusi. DneKTpuuyeckass MPOBOJUMOCTh
PacTBOPOB 3JICKTPOJIUTOB

12

XHUMHYECKash KHHETHKA U KaTaju3

denomeHonornyeckass  (dpopmanbHas) — KHHETHKA.
3aBUCUMOCTh CKOPOCTH PEaKIMH OT TeMIepaTyphl.
Teopun 3JIEMEHTApHOIO aKTa XMMHYECKOW DPEAKIUU.
Kunernka uenHelXx U (OTOXMMHUYECKHUX pPEaKIIMH.
Kunernka peakumii B pactBopax. Kunernka
reTePOreHHBIX IIPOIIECCOB. Kuneruka
aNeKTpoxuMuueckux npoueccos. Kopposus. Karanus

16

MGTOI[BI HU3Y4YCHUSA CTPOCHUA MOJICKYJI, OCHOBAHHBLIC
Ha 3JICKTPUYICCKUX CBOMCTBaX
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Ne
pasznena
JUCLIUILIUHBI

HanmenoBanue TeMbl
1 KpaTKoe CoAep KaHue 3aHATHS

O0BeM,
aKaJ.
Yachl

MuanoBanunoHnHas
dhopma

7.

OnTuueckue METO/bI HaXOXKJICHUS
MOJICKYJISIPHBIX KOHCTaHT M MCIIOJIb30BaHHE UX MAJIS
pacuera TepMOJMHAMUYECKUX (DYHKIMI HaeanbHbBIX
ra3oB CTaTUCTHUUYECKUM METOOM. OOwas
XapaKTepUCTHKA MOJIEKYJISIPHBIX CIIEKTPOB.
Hcnons3zoBanne 3akoHa Jlambepra-byrepa-bepa npu
W3Y4YEHHUU CIIEKTPOB.

OHeprusi BpallleHUs JIByXaTOMHOM MOJIEKYJIbI B
NpUOIMKEHUN JKECTKOro poTtatopa BpamartensHbie
CHEKTphl MOIJIOUIEHUsA. OHEprus KoiebdaTeabHOro
JIBYDKEHUS] TBYXaTOMHOM MOJIEKYJIBI B TPUOIMKSHUU
rapMOHUYECKOTO U aHIaPMOHHUYECKOTO OCLMILIATOPA.
Konebarenbuble u konedarenbHO-BpamaTenbabie MK-
CIIEKTPBI MOTJIOLICHUS IBYXaTOMHBIX MOJIEKYJ. Yucio
M THIIBI HOPMAJIBHBIX KOJeOAaHH MHOTOATOMHBIX
MOJIEKYI.

DNEeKTPOHHO-KOJIe0aTeIbHO-BpaIllaTeIbHbIE CIIEKTPHI.
ITpunuun ®panka-Konnona. OmnpexneneHue >HEPruu
XUMHUYECKOM CBS3M M DSHEPIUM JUCCOLMALUU IO
MOJICKYJISIPHBIM CHEKTpaM.

CnexkTppl KOMOMHAIIMOHHOTO  paccesHus,
conocranienue ux ¢ UK-cnekrpamu.

Craructuueckass cymMma II0 COCTOSHUSIM.
Pacuer TEPMOIMHAMHUYECKUX byHKUIMR U
TEIUIOEMKOCTH HJCAJIbHBIX Ta30B CTAaTUCTUYECKUM
METOJIOM.

18

4.3. 3aHATHS CEMUHAPCKOI0 THIA.

4.3.1. CemuHapbl, NpaKTHYeCKHe 3aHATHA.

U KpaTKoe CoJIep KaHue 3aHATUS

O0newM,
aKaj.
Yacel

HanmeHnoBaHHne TEMBI

MuaHoBannonHas

dbopma

[IpumeHeHne TepBOTO Hayana TEPMOAWHAMUKH IS
pacdera TeTUIOBBIX 3P(PEKTOB XUMUIECKIX PEaKIUil. 3aKOH
I'ecca u cnepctBus u3 Hero. 3akon Kupxrodda.

IIpuMeHeHne  BTOpPOro  Hayajga TEPMOJMHAMUKH K
XUMHUYECKHUM TIpolieccaM. DHTponus. TepMOguHaAMHYECKUE
MIOTEHIUAJIBI.
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O0OneM,

HaumeHnoBaHue TeMBI aKan anoBannonnas
Y KpaTKO€ COJIEPKaHNE 3aHATUS ) dopma
4achl
TepMOILI/IHaMI/I‘ICCKI/IC n IIPAKTHYCCKHUE KOHCTAHTHI KomanektuBHoe
paBHOBECHUS W WX MPUMEHEHHWE JUIs pacueTa TIyOWHBI U 2 00CyXIeHUE
CTCIICHU mpeBpalicHus, PaBHOBECHOT'O BbIXOJa n
PaBHOBECHOT'O COCTaBa XUMUYECKOH PeaKINH
KonrponsHas pabora 2 -
Hcnonp3oBanue ypaBHeHus Knaysnyca-
Kitanelipona i1 pacdera TeMIiepaTypbl KUIICHUS U 2
TEIUIOTHI NCIIAPEHUS BELIECTBA
AHanu3 auarpaMM paBHOBECHS KUIKOCTb <> Iap KomnekruHoe
U KPUCTAJUIBI <>XKHUJIKOCTh 4 oOcyxeHue
TeopeTnueckuil KOJNIOKBUYM 2 -
["aniBaHM4ecKue aneMeHTsl. Pacuer noreHnuaios -
anekTpoaoB. Berancnenne O/]C u ralbBaHUUECKUX 2
2JIEMEHTOB. TepMOIMHAMUKA raJlbBAaHUYECKHUX
3JIEMEHTOB
Hcnons3zoBanue ypaBHenui Kiayzuyca-Mocortu, 2 -
Hebas, Jlopenti-Jlopenia s pacuera MOJSIPHON
pedpakiuy U AUNOJIBHBIX MOMEHTOB BEIIECTBA
Omnpenenenne MOJIEKYJISIPHBIX KOHCTaHT U SHEPTHU 4
CBSI3M 10 CIIEKTPAJILHBIM JaHHBIM XMMHUECKOMN
peaxkuuu.
KonTponbhas padota. 2
OnexTpudeckas MpoBOAUMOCTb PACTBOPOB 2
AJIEKTPOJIMTOB OT KOHIIEHTpauuu. Pacuer crenenu u
KOHCTaHThI Auccouumanuu, pH pactBopa cinaboro
ANEKTPOJIUTA 10 DJIEKTPUYECKON TPOBOIUMOCTH.
MeTtoap! onpeniesieHns NOpsAAKa U KOHCTAHTBI 4
CKOPOCTH XMMHYECKOU peakuny. Beraucnenue
DHEPrUM AKTUBALMM U TEMIIEPATYPHOTO
KoaddumeHTa
KonTponbhas padota 2
Brruncnenue TenioeMKoCTH ra3000pa3HbIX BEIIECTB 2

METOJIOM CTaTUYECKOM TCPMOANHAMHUKHN
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4.3.2. JlaGopaTopHbIe 3aHATHS.

Ne
pasznena
JUCLIUILIUHBI

HaumeHnoBaHue TeMbI
U KpaTKO€ CO/Iep KaHNUE 3aHATUSA

OOneMm,
aKaJ.
Yachl

[Ipumeuanue

Bcerynutenshas 6ecena. TexHuka 6e301macHOCTH.

Omnpenenenue TEMIOTH PACTBOPEHHSI CONU (MITH
TEII0BOTO 3P (HeKTa XUMUISCKONU PEAKIINH )

OHpGIIeHeHI/Ie TCIINIOEMKOCTH KHUAKOCTHU

Onpenenenne MOJIIPHOW MacChl BEIECTBA
METOAOM KPHUOMETPUU

HccnenoBanue 3aBUCMMOCTH TaBICHUS
HACBhIIICHHOI'O I1apa BCUICCTBA OT TCMIICPATYPhI.
OnpeﬂeneHI/Ie MOHﬂpHOﬁ TCIIJIOTBI UCIIAPCHUA

HOCTpOCHI/Ie JUuarpaMmsbl IIJIaBKOCTHU 2-x
KOMIIOHEHTHOM CHCTEMEI 110 SKCIICPUMCHTAJIbHBIM
JaHHBbIM

ITocTpoeHne quarpaMMsl GKHJIKOCTb — IIap»
KOMIIOHEHTHOH CUCTEMBI 110 SKCIIEPUMEHTAIIbHBIM
JAHHBIM

N3mepenue 35eKTpoaHbIX moTeHnuanoB u I/(C
raJIbBAaHUYECKUX AJIIEMEHTOB WK onpeneneHue pH
PacTBOPOB, CTENEHU U KOHCTAHTHI THIPOJIN3a COJIU

METO/IOM MOTEHIIUOMETPUH.
[ToTeHIMOMETPHYECKOE TUTPOBAHUE

OHpGHGJ’IeHI/Ie YHUCCII IEPEHOCAa HOHOB B paCTBOpax
SJICKTPOJIUTOB

N3ydeHne 3aBUCUMOCTH 3JIEKTPUUECKON
HPOBOJIUMOCTH PacTBOPOB CUIIBHBIX MM CJIA0BIX
AIIEKTPOJIUTOB OT KOHIIEHTPAIIH.
KonaykromeTpruyeckoe TUTPOBAHNE

OmnpeneneHne KOHCTAaHTBI CKOPOCTH PEAKITUU
MIEPBOTO MOpsJIKa (HAapUMep, THAPOIIN3a CaXapO3bl
(nHBEpCcHU caxapa))

OmnpeneneHne KOHCTaHThl CKOPOCTH PEAKLIUN
BTOPOTO MOpsiAKa (HallpuMep, HOAUPOBAHUS
alleTOHa U OMBIICHUA dpHpa B KUCION cpese)

Ornpenenenne KHHETHIECKUX TTapaMeTPOB
AIEKTPOXUMHUUYECKOU peaklnu (HapuMep, peakiuu
BOCCTAHOBJICHHS BOJOPO/Ia Ha Pa3TUIHBIX
MeTasuiax)

OHpCIlCJ'ICHI/IC CKOPOCTH KOPPO3UU METOAOM
MOJIAPU3aIUOHHBIX KPUBBIX
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Onpenenenre cocraBa pacTBopa Mo yAeJabHON
pedpakuuu

WIH

Omnpenenenne CTPYKTYPHOH (pOpMYITBI MOJIEKYJITBI
0 MOJISIPHOM pedpakiuu

OHpe,I[GJ'IeHI/IC JUITOJIBHOI'O MOMCHTA MOJICKYIJIBI B
KHUAKOM COCTOAHUU

Onpenenenre JIMHBI CBsA3U B MoJiekyie u3 NK-
CIIEKTpa

4.4. CamocTosiTeibHasi padoTa 00y4YalommXxcsl.

O0neM,
Ne
[Iepeyens BOonpocoB 1uist aKas.
paszznena - ®dopma KOHTPOIIs
S — CaMOCTOSITENIbHOTO H3y4eHUs

1. Pacuet TemnoBbIx 3¢ (HEeKTOB U HU3MEHEHUS [IpoBepka
TEPMOJIMHAMHUYECKUX (DYHKIUN B XUMHUYECKOM WH/IMBUYaJIbHBIX
MPOLIECCE ¢ UCMOIB30BaHNEM TaOIUI] CTaHJAPTHBIX pacueTHBIX
TEPMOJIMHAMHYECKUX BEJIINYHH. 12 3aJJaHH.
W3ydeHne KaJTopuMETPUIECKUX METO/I0B [IpoBepka
ucciae0BaHus (TEPMOXUMUS). OTYETOB TI0

1a00paTOPHBIM
pabotam

2. PacueT TepMOoAMHAMHUECKUX U MPAKTHYECKUX ITpoBepka
KOHCTaHT PaBHOBECHSI, TITyOMHBI TIPEBPAIICHUS WH/IUBUYaIbHBIX
XUMHUYECKON peakiuH, CTETIEHHU MPEeBpaIeHUs pacyeTHbIX
MCXOJIHBIX PEareHTOB M BBIX0/1a TIPOTYKTOB. 12 |3agaHuii.
AHanu3 BIUSHUSA TEPMOJUHAMUYECKHUX ITapaMeTpoOB ITpoBepka
Y KOHIIEHTPAIMH PETEHTOB Ha PABHOBECHBIX BBIXO]] KOHTPOJIHLHOH
XUMHUYECKON peaKIuH. paboThI

3 MerTobl Hcce0BaHus CBOMCTB pacTBOPOB ITpoBepka
HEDJICKTPOJIUTOB U MX MPAKTHUECKOE IPUMEHEHHE. WH/INBUTYaTbHBIX
[TpakTHyeckoe NpUMEHEHNE METOI0B (PU3HKO- pacyeTHbIX
xummuueckoro aHannsa KypHakoa u npasuia ¢as 16  |3amaHuii .
['n66ca.AHanu3 nuarpaMM COCTOSIHUSL OJTHO- U [TpoBepka
MHOTOKOMIIOHEHTHBIX CHCTEM. DKCIIEPUMEHTAIEHBIC OTYETOB TI0
METO/bI IOCTPOEHUS TUarpaMM COCTOSIHUSL OJTHO- U 1a00paTOPHBIM
JIByXKOMITOHEHTHBIX CHCTEM. pabotam.
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O0OneM,

Ne IIepeyens BOIIpOCOB 11t axaf.
pasnena 4aChH Dopma KOHTPOJIs
e — CaMOCTOSITEJIBHOTO U3y4EHUS

4. Pacuer noTeHManoB 3J1€KTPOAOB Pa3INYHbIX BUJIOB. IIpoBepka
Pacuer 5/IC ranbBaHUYECKHUX 3JIEMEHTOB U WHJUBUIyaJIbHOTO
TEPMOJMHAMHYECKUX [IapaMETPOB XMMHUECKON pacueTHoOro
peaxkuuu, NpOTEKaruIe B raIbBAHUYECKOM 12 3a/laHusl.
aneMeHTe. [IpakTuueckoe npuMeHeHHe [IpoBepka
rajlbBaHMUECKUX IEMEHTOB (XMMHUUYECKHE OTYETOB 110
MCTOYHUKHU TOKA) U IOTEHLIMOMETPUH. AHAIIN3 1a00paTOpPHBIM
BIIMSIHUS PA3JIUYHBIX (AaKTOPOB (KOHLUEHTpaLUu pabotam.
pacTBoOpa, TEMIEPATYPbI, HATIPSKEHHOCTH U YaCTOTBI
IIEKTPUYECKOTO I10JIs1) Ha SJIEKTPUUECKYIO
IPOBOJIUMOCTb PACTBOPOB CUJIBLHBIX U CIIA0bIX
3JIeKTpoJINTOB. [IpakTHyeckoe npuMeHEeH e
KOHIYKTOMETPHUH.

S) @DakKTOpPBI, BIUSAIOIIKNE HA CKOPOCTh XUMHYECKUX [IpoBepka
peakuuil. Pacuer KHHETMYECKUX ITapaMeTpOB MHIUBUAYAJIBHOTIO
XUMHUUYECKON peakMu (IopsaKa, KOHCTAHTBI pacueTHoro
CKOPOCTH, BpPEMEHU MOIYIPEBPALLEHUS, SHEPTUN 14 |3ajanus.
aKTUBAIMH U TEMIIEpaTypHOTo KodhduimenTa) mo IIpoBepka oTueToB
JKCIIEPUMEHTAILHBIM JaHHBIM. 110 1a00paTOPHBIM

paboram.
IIpoBepka

KOHTPOJIBHON

paboThI

6. MeTto/1bl U3y4eHHs CTPOECHHUS MOJIEKYJ, OCHOBAaHHbBIE 6 [IpoBepka
Ha 2JIeKTpUUecKux cBoiictBax .Pabotsl Jlebast. WUHIUBUAYAJIBHOTIO

pacueTHoro
3aJlaHusl.
[IpoBepka
OTYETOB 110
1a00pPaTOPHBIM
pabotam.

7. OnTHyeckre MEeTOIbl HAX0KACHHUS MOJIEKYIISIPHBIX [IpoBepka
KOHCTaHT. CTaTUCTUYECKHE METO/IbI paceTa WUHIUBUAYAJIbHBIX
TEPMOJMHAMHYECKUX (YHKIIMI HeabHOTO Ta3a. 20  |pacyeTHBIX

3aJaHuH.

[Tpoepka oTueToB
10 J1a00paTOpPHBIM
paboTtam.
IIpoBepka
KOHTPOJIBHON
paboThI
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5. IlepeyeHb y4eOHO-MeTOAMYECKOT0 oOecredeHusi AJIsi CAaMOCTOATEIbHON PadoThI
00y4YaIIHUXCS M0 TUCHHUILINHE.

Metoanyeckue yKkazaHus Al 00y4JaroImuXxcs M0 OPTaHU3aIi CaMOCTOSTEIbHON paboOTHI
10 AMCUMITIMHE, BKIIFOYAsh KOHCIEKTHI JISKIMHA MO OTAEIBHBIM pa3lesiaM Kypca, BUICO JICKIIUH
0 KypCy, TeMbI JaOOpaTOPHBIX pabOT M MPAKTHUECKUX 3aHATHH, (POPMBI TEKYIIETO KOHTPOJIS 1O
JUCHUIUITMHE U TpeOOBaHMSA K MX BBIMOJHEHUIO ( BOMPOCH K TEOPETUUYECKOMY KOJUIOKBUYMY,
3a4eTy M 9K3aMEHY), Pa3MEIIeHbl B JIEKTPOHHOW HH(OPMAIMOHHO-00PA30BATENBFHON Ccpefe
CIIGI' TU(TY) Ha caiite Menus: http://media.technolog.edu.ru

6. ®OoH/I OIIEHOYHBIX CPEICTB /ISl IPOBeeHUsI POMEKYTOYHOM aTTecTAlluN

CBOEBpEMEHHOE BBINOJIHEHHE OOYYAIOUIMMCS MEPOIPHUATHH TEKYLIEr0 KOHTPOJIS
HIO3BOJISIET MPEBBICUTH (JOCTUTHYTh) IMOPOTOBBIH YPOBEHb («yIOBJIETBOPUTEIBHO») OCBOEHUS
NPEIYCMOTPEHHBIX 3JIEMEHTOB KOMIIETEHIIHA.

JUist TeKyIero KOHTPOJI CTYAEHThI JOJDKHBI BBIIOJHUTH WHAMBUYAIbHbIE 3aJlaHUs IO
BCEM pa3/ielaM Kypca W HalucaTh KOHTPOJBbHBIE paOOThl HA YJOBIETBOPHTEIBHYIO OIICHKY.
TekcTbl MHOTOBapHaHTHBIX 3a/1aHUH IPUBOIATCS B IPUIIOKEHUH.

PesynbTaThl QUCHMIUIMHBI CUUTAIOTCA JIOCTUTHYTBIMH, €CIH JJIS BCEX DIIEMEHTOB
KOMIIETEHIIMH MPEBBIIEH (JOCTUTHYT) MOPOTOBBIH YPOBEHb OCBOCHUSI KOMIIETEHLIMU Ha JTaHHOM
JTare.

IIpomexyTouHas aTrecTalys MO AUCUUIUIMHE MpoBOAMTCS B (hopme 2 3aueTroB U 2
HK3aMEHOB.

K cpade 3ayera A0MyCKarOTCS CTYAEHTHI, BBIMOJHUBIIME BCe (DOPMBI TEKYILIETo
KOHTPOJISI.

3ayeT MpenycMaTpUBAaIOT BBIOOPOYHYIO IPOBEPKY OCBOEHHUS MPETYyCMOTPEHHBIX
DJIEMEHTOB KOMIETEHIMH W KOMIUIEKTYIOTCS BOINpPOCaMH  (3alaHUSIMH) JIBYX BHJIOB:
TEOPETUYECKHI BOIIPOC (/17151 MPOBEPKU 3HAHUIN) U KOMILUIEKCHAs 3a7a4a (JUIsl IpOBEpKU YMEHUH
Y HaBBIKOB).

B npunokeHnu NpUBOAMTCS TEPEUSHb BOIPOCOB K 3a4eTy IO OTICIBHBIM pa3ienaM
Kypca.

[Ipu cpade sK3amMeHa CTYJEHT IOJydaeT OWJIeT, B KOTOPOM HMEETCS TPU BOIpOca U3
HepeyHs BONPOCOB M 3ajaya M0 OJHOMY U3 Pa3/ieloB Kypca, BpeMs MOATOTOBKH CTYIEHTa K
YCTHOMY OTBETY - J10 45 MUH.

B npunoxeHnn npuBoIUTCS NEpedeHb BOIIPOCOB K 9K3aMEHY 110 BCEM pazjiesiaM Kypca.

HpI/IMep BapHaHTa 5K3aMCHAITMOHHOT'O ouera:

BapuanTt No 1

1. 3aBucumocts 3Hepruu ['m66ca OT HaBIeHUs U TEMIIEPATYpPhl U SHEPTUU
['enpMrosbia oT 00bemMa U TEMIEPaTyphl.

2. JlaBneHuwe mapa HaJ CMEChIO B3aMMHO HEPACTBOPHUMBIX >KHUIKOCTEH.
[leperonka ¢ BOASHBIM IIAPOM.

3. Brlpaxkenue s paBHOBECHOTO CKayka MOTEHIMAlla Ha TpaHHIle
METaJUI-pacTBOp JIEKTpoJnuTa. BoxoponaHas IIkana 3IEKTPOAHBIX
IIOTCHIMAJIOB.

4. Omnpenenutb TEPMOJUHAMUYECKYI0 BO3MOXKHOCTH  OOpa3oBaHUs
MmeTaHa mo peakiuu CS, + 4H, = CH, + 2H,S npu T=1000K.

®DoH/T OIIEHOYHBIX CPECTB 0 NUCIHUIUIMHE NpecTaBieH B [Ipunoxernnn Ne 1
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http://media.technolog.edu.ru/

7. IlepeyeHb OCHOBHOW W JONMOJHHUTEJIbHOH y4eOHOH JHMTEpPaTypbl, HEOOXOAUMON
JAJI51 OCBOEHHS TUCHUILINHBI

a) OCHOBHAsI JIMTepaTrypa:

1. Adanacees, b.H. ®uznveckas xumus: yued. mocoodue mist By30B / b.H. Adanacres,
FO.I1. Axynosa. — CII6.: JIanb, 2012. — 464 ¢.(OBC «Jlanby)

2. Crtpombepr A.I'. dusnueckas xumus : yaeOHuK 11 By30B /A.I'. Ctpomb6epr, J1.I1.
Cemuenko — 5-e 3. Mcnp. — M.: Beici. Illkona, 2009. — 527c.

3. Kparkuii cnpaBouHuk ¢puznko-xumMuueckux Bennyuud / H.M. bapon u [u ap.]; mox pex.
A.A. Papnens u A.M. [TonomapeBoii. — 11-e u3z. ucnp. u gomn. — M.: OO0 «TU/]
«A3-book», 2009. — 240 c.

0) 10MOJTHUTEJIbHAS JIUTEpaTypa:

1. IlpakTukym 1o ¢uszndeckoi xumun. KuHeTHka W KaTanu3. DJICKTPOXUMHS: y4eO.
[Toco6ue mis By3oB / A.B. A6pamenkoB: nof pea. B.B. Jlynuna u E.I1. AreeBa. — M.:
AKAJIEMUSL, 2012. — 301c.

2. Ilpaktukym no ¢usnueckoit xumuu. Tepmonunamuka: yueO. Ilocobue st By3oB /
E.Il. Arees, U.A. Ycnenckas, A.I'. boraues: oz pen. EIl. Areesa u B.B. Jlynuna. —
M.: AKAJIEMUA, 2010. — 220c.

3. Teoperndeckas dJIEKTPOXUMUS: YICOHUK IJIsI 00pa30oBaT. YUPEKACHHUA BBICII. TIPOQ.
ob6pazoBanus / A.JI PorunsH, K.W. Tuxonos, N.A. lllommuaa, A.M. TuMoHOB. — 2-¢
U3, mepepad. u gom. — M.: Ctynent, 2013. — 496¢.

4. béxkep, FO.. Cnexrpockonus / FO. békkep; nep. ¢ Hem. JI.H. Kazanuesoii, mox pen.
A.A. [lynsimeBa, M.B. TlonsikoBoii. — M.: Texunocdepa, 2009. — 527¢.

5. Yopkenaopd, . CoBpemenHblit katanu3 U xumuueckas kunetuka. / M. Hopkenmopd,
X. Haiimant-Cenpaiit; mep ¢ aunr. B.WM. Pomnmyrmna. — JloarompymaHsrii:
Uznarennsckuii oM «aTtemrexty, 2010. — 501 c.

6. ApremoB, A.B. ®usuyeckas XuMmus: Y4eOHUK M YUPESKICHHH BbICHI. TPOd.
obpazoBanus / A.B. ApremoB. — M.: Akanemusi, 2013. — 288¢.(3B)

7. Mary3zenko, M.IO. W3yueHue CTpoeHUS MOJEKYT CHEKTPAIbHBIMH METOJIaMHU.
Teopernueckue ocHOBHI. Pemienue 3amau: yuebHoe mocobuwe / M.FO. Marysenko,
M.IO. 3ybkoBa, A.H. Xpawmos.- CII6.: CIToI' TU(TY), 2009. — 56¢.

8. Mary3zenko, M.IO. JlmarpamMMbl TUIaBKOCTH  JBYXKOMIIOHCHTHBIX  CHCTEM:
meTtonudeckue ykazanus/M.FO.Maryzenko. — CII6.:CITIGI TU(TY), 2013. — 22¢.(9b)

B) BCIIOMOTaTeJbLHAasI JIuTepaTypa:

1. ITpaxTrueckue padotsl no gusnueckoit xumuu / [loxa pen. K.II.Mumenxo,
A.A.Papnens, A.M.ITonomapeBoii. — 5-e uzn., nepepad. — CII06: [Ipodeccus, 2002. —
384c.

2. ®usndeckas xumus. B 2 kH.: yaeonuk 11 By30B / K.C. Kpacuos [u ap.]: mox pen. K.C.

Kpacnosa. — 3-e uzn., ucnp. — M.: Beicm. mk., 2001. — 831c.

8. Ilepeyenr  pecypcoB  HH(POPMALUHOHHO-TEIeKOMMYHHKALMOHHOW  CeTH
«HTEepHETY», HEOOXOAMMBIX /IJIsl OCBOEHUS TUCIHMIIINHBI.

y4eOHBIi IJIaH, PIIJI u yu4eOHO-MEeTOInYECKUEe MaTepHaIbl:
http://media.technolog.edu.ru

AIIEKTPOHHO-OMOJINOTEYHBIE CUCTEMBI:

«ONeKTpOHHBIN YuTaNBHBIH 321 — bubmmoTex» https://technolog.bibliotech.ru/;

«Jlanb (TTpodeccus)» https://e.lanbook.com/books/.

17


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

9. MeToanuyecKue YKazaHusd 1J1s1 Oﬁy‘lalOI].[I/IXCH 10 OCBOCHHIO TUCHUITIJIMHBI.

Bce Bunpl 3ansTuit no qucruminie «dusndeckas XUMUS TPOBOASTCI B COOTBETCTBHH C
TpeboBanusmMu cienyromux CTII:

CTO CII6I'TH 020-2011. KC YK/IB. Buasl yueOHbIx 3aHsTuii. JJabopaTopHbIe 3aHSITHS.
OO6mue TpeboBaHMs K OPraHU3aly U MPOBEACHHUIO.

CTII CII6I'THU 040-02. KC VYKJB. Buasl yuyeOHbIX 3aHatwid. Jleknus. OOmme
TpeOOBaHUS;

CTO CIIoI'TU 018-2014. KC VYKIB. Bunel ydeOHbix 3aHatuil. CeMUHaphl H
npakTudeckue 3ansatus. O0mue TpeOoBaHus K OpraHu3aliy U MPOBEICHHUIO.

CTII CII6GI'TH 048-2009. KC YKB/I. Bunbr y4ueOHbIX 3aHsTHH. CamMOCTOATEIbHAS
tanupyemMas pabota crynentoB. O0mme TpeOOBaHUS K OpraHU3AIMH U TIPOBEICHHUIO.

CTII CII6I'TH 016-2014. KC YKB/I. ITopsiok nmpoBeAeHUS 3a4€TOB U IK3aMEHOB.

[TnaampoBaHue BpeMEHU, HEOOXOJMMOrO0 Ha W3YYCHHE NAHHOW IUCIUIUIMHBI, JTy4IlIe
BCEro OCYIIECTBIISITH HA BECh CEMECTp, MpelycMaTpuBas MPU STOM PEryIspHOE MOBTOPEHUE
IIPOMIEHHOI'0 MaTepuaa.

OCHOBHBIMHU YCTIOBUSIMHU TPAaBUJIBHOM OpraHu3aldy y4eOHOro mpoliecca JUisl CTYACHTOB
SIBIISICTCSI:

IJIAHOBOCTH B OPraHU3aluu y4eOHOU padoThI;

CepbE3HOE OTHOIICHNE K U3YYCHUIO MaTepHala;

MIOCTOSIHHBIA CAMOKOHTPOITb.

Ha 3aHsATHS CTYJACHT IOJDKCH MPUXOAHWTH, MMes Oarak 3HaHWW W BOIPOCOB TIO YKE
W3Y4YEHHOMY MaTepuaiy.

10. ITepeyenb HHGPOPMANMOHHBIX TEXHOJIOT Ui, HCIOJIB3yeMbIX MPHU OCYIIECTBJICHHHU
00pa3oBaTe/ILHOIO Mpolecca Mo JMCIHUILIHHE.

10.1. UudopmManmoHHbIe TEXHOJIOTHH.

B yuebHOM mpouecce MO JaHHOM MAMCHMIIMHE NPEIyCMOTPEHO HCIOJIb30BAHNE
UH(POPMALIMOHHBIX TEXHOJIOTH:

YTEHUE JIEKIUN C UCIIOJIb30BAaHUEM CIANA-IIPE3EHTALUM;

B3aUMOJICHCTBHE C 00YYAIOIIUMHUCS TOCPEICTBOM HJIEKTPOHHOM MOYTHI.

10.2. IIporpammHoOe oOecneyeHue.

Microsoft Office (Microsoft Excel);

[IporpaMMHO-pacyeTHbI ~ KOMIUIEKC W 0a3a  TEPMOAMHAMHUYECKUX  JIAHHBIX
NBTAHTEPMO

Creuunanu3upoBaHHblii porpammHsiil mpoaykt Mathcad 14. Professional

OnekTpoHHbIH yueoHuK «OTkpbiTas xumus» OO0 OU3MKOH

Onekrponnas 6a3a nanabix ACerS-NIST Phase Equilibria diagrams Database

[Tporpamma asnst uncnenHoro moaenupoBanus KINET MIY.
[Tporpammuo-uHpopmanonHslii komruieke «ASTCALC»:

baza TEPMOJMHAMUYECKUX XapaKTEePUCTUK (pyHKIIHIT) WHJUBHTYATbHBIX
KOH/ICHCUPOBAHHBIX BEILIECTB.

baza TepMoanHaMHMUYECKHUX XapaKTepUCTHK ((QYHKUIMN) WHIUBUAYAIBHBIX I'a3000pa3HbIX
BELIECTB.

[Tporpamma ananmm3a u BeiOopa u3 6a3 ASTBIS u ASTBIG HeoOX0UMBIX COSTHHCHUN U
TEPMOJIMHAMHYECKUX CBOUCTB.

[Tporpamma MozenupoBaHus U pacyeTa (a30BBIX PABHOBECHI MHIMBUAYAIHLHBIX BEIICCTB
B MHOT'OKOMITOHEHTHBIX CHCTEMAax

[IporpamMmma MopenupoBaHuss U pacuera (Ha30BO-XMMHMUYECKHX DPABHOBECUH C ydacTHEM
pPacTBOPOB B MHOTOKOMITOHEHTHBIX CUCTEMAX.

[Tporpammuo-uHbopmaronabiii kKoMmruieke «ASTCAQ»:
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baza craHmapTHBIX TEPMOAMHAMUYECKUX  XAPAKTEPUCTUK KOMIIOHEHTOB  BOJHBIX

pacTBOpOB

[Iporpamma ananmm3a u BbiOOpa u3 0a3el ASTBAQ HE0OXOIWMBIX COCIMHEHUH U

TEPMOJMHAMHYECKHUX CBOMCTB.

[TporpamMma pacyera CTaHAAPTHBIX TEPMOJUHAMUYICCKUX (DYHKIIUH KOMIIOHEHTOB BOIHBIX

pactBopoB B miupokoi (P,T)-ob6aactu mo Mmozenu 3apem6o — ITyukoBa

[Tporpamma MonenupoBaHUS M pacueTa (a30BO-XHMHUYECKHX PABHOBECHH C ydacTHEM

BOJIHBIX pacTBOPOB B mupokoii (P, T)-o6macTu

[Tporpammuo-unopmanronHsiii kKoMrieke «ASPCALCy:

baza mnapamerpoB Moxaenu Ilutuepa HewaeadbHOCTH BOJHBIX  PAacTBOPOB IS

pPacTBOPEHHBIX HOHOB

[Iporpamma ananu3a u Beioopa u3 6a3el KPAQS He0OX0AMMBIX HOHOB U ITapaMETPOB

[Tporpamma pacuera paBHOBECHI M paCTBOPUMOCTH B BOAHBIX PacTBOpax 1Mo 000OIIeHHON
mozenu [Iutiepa HenaeaIbHOCTH BOJHBIX PaCTBOPOB

10.3. UndopManuoHHble CIPABOYHBbIE CHCTEMBI.
CrpaBouHo-miorickoBas cucrema «Koncynbrant-ILmrocy

11. MarepuanbHo-TexHU4YecKkasi 0a3a, HeoOXoauMasi I  OCYIIeCTBJIEHHS
00pa3oBaTe/ILHOIO NMPoIecca MO JMCHHUILIHHE.

Jns BeneHus JICKIMOHHBIX M MPAKTUYECKUX 3aHITUHA HCIONB3YeTCS ayauTOpus,
000pyI0BaHHAs CPEACTBAMU OPTTEXHUKH.
Jliia mpoBefeHHs] KOMIUIEKca JIabopaTOPHBIX paboT 1abopaTOpHBIN MPAKTUKYM JOJKEH
OBITH OCHAIIIEH OCHOBHBIM 000PY/IOBAHUEM, B TOM YHCIIE:

Becwt BJIP-200 r

Perynupyempsiii npubop nutanus "Arat
Boasr™etpsr 111413, B7-27A/1, B7-58/2
Caxapumetp yHuBepcaiabHblil CY-4
Konnykromerpsl

Ocnumnorpag H3013

MarauTHble MEIIaNKu

Onexrpuueckue memanku RD-25

Cyumbhble mkadsr STP, KC-65

Huctumisitop [I1OM-10

HcTtounuk nmocrossHHOrO ToKa b5-21

VYaetparepmocrar YB

pH-metp pH-121

Jia  npoBeaeHHsT J1abOpaTOpPHBIX pabOT MOTyT OBITh HCIIOJIB30BAHBI  y4yeOHO-
7a0opaTOpHble KOMIUIEKCHl «XUMHS» U «DIEKTPOXUMHUYECKUN CTeHI», pa3paboTaHHBIE
TOMCKHM MONMUTEXHUIECKUM YHUBEPCUTETOM.

VY4ebH0-1a60paTOpHBIN KOMIUIEKC «XUMHUs» MpeIHa3HadeH AJs MpOoBeAeHus paboT 1o
TEPMOXUMHUH, (Pa30BOMy ¥ XHMHYECKOMY DPABHOBECHIO, TEPMOJWHAMHKE pPacTBOPOB,
AIIEKTPOXUMUH, TMOTEHIIMOMETPUH, KOHAYKTOMETPUH, DIEKTPOJIN3Y, KHHETUKA U KaTajau3y Ha
COBPEMEHHOM TE€XHMUYECKOM ypoBHE. KoMIJIeKC COCTOUT U3 OTAENbHBIX MOAYJEH - MOy AJIs
AIIEKTPOXUMUYECKUX U3MEPEHUN, MOYIb [l TEPMUUECKOTO aHAIN3a, TEPMOCTAT-KaJIOPUMETP C
COOTBETCTBYIOIMMH JaTYUKAMH, KOTOPbIE OOBEAWHSIOTCS B €IMHBIN OJIOK ¢ YHHBEPCAJIHHBIM
KOHTPOJUIEPOM M MOTYT OBITh MOJKIIOYEHBI K IEPCOHATLHOMY KOMITBIOTEPY.

JlaGopaTopHBIN  SJIEKTPOXUMHYECKHH  CTEHJ TpeAHa3Ha4deH Uil  MPOBEICHHS
OPaKTUKYMOB M Ja0OpaTOpHbIX paboT mo ¢Qusnueckod XuMUM U3 paznena 4 -
DIEKTPOXUMHUECKUE CHCTEMBI.

NN N N N N N SR NN
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12. Oco0eHHOCTH OCBOCHHSI [JHCHUILIMHLBI HHBAJIWIAAMH ¥ JHIAMH C
OrpaHUYEHHBIMH BO3MOKHOCTSIMH 310POBbSI.

JUis WMHBaIMIOB U JIML C OrPAHUYEHHBIMH BO3MOYKHOCTSAMM YYEOHBIE IPOLIECC
OCYILECTBIIsICTCSI B COOTBETCTBMM ¢ [losojkeHrMeM 00 opraHu3anuu yd4eOHOro Ipolecca ajs
0o0y4YeHHs] MHBAJIUAOB W JIMI C OTPAaHMYCHHBIMH BO3MOXKHOCTAMHU 310poBbsi CIIGI TU(TY),
YTBEPKICHHBIM pekTopoMm 28.08.2014r.
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[Ipunoxenue Ne 1
K paboyeil mporpamme JUCIUITIHHEL

DoH/1 OLIECHOYHBIX CPEACTB
AJIsl IPOBe/IeHUs MPOMEKYTOYHOI aTTecTaluu 1o

JUCHUILINHE «DPuU3ndecKass XUMHID)

1. IlepeyeHb KOMIETEHI U ¥ 3TANIOB UX (POPMHUPOBAHUS.

Komnerenunu
Nupexc DopMyTHPOBKA dran
¢dopmupoBanus
OIIK-1 | Cnioco0HOCTBIO HCII0JIB30BATH MaTeMaTHYeCKHe,
€CTeCTBEHHOHAYYHbIE M HHKEHEePHbIEe 3HAHMS JIJIs1 peleHust
3a1a4 cBoeil npogecCHOHANbHOM 1eATeIbHOCTH
IIPOMEKYTOUHBIN

IIK-11 | Cnoco0HOCTHIO MPUMEHSATH COBpeMeHHbIe MeTO/IbI
HCCJIeT0OBAHNS, MPOBOAUTDH CTAHIAPTHDIE H
cepTHPUKANHOHHBIE HCITBITAHUS MATEPHAJIOB, H3/IeJIHIl 1
TeXHOJIOTHYEeCKHX MPOIECCOB

MMK-12 | Cnoco0HOCTh NIIAHUPOBATH U IPOBOAUTH HEOOX0AMMBIH
IKCNIEPUMEHT, KOPPEKTHO 00padaThiBATh M AHAJIU3UPOBATH
MOJTy4YeHHbIe Pe3yJbTaThI U
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2. lloka3aTeu M KpUTEepPUHU OLEHWBAHUS KOMIIETEHIM HA Pa3jJIMYHBIX 3Tanax HX
(hopMupoBaHUS, HIKAJIA OLEHUBAHUS.

IToxazaTenmu OLCHKU

pe3ylIbTaToB IInanupyemslie Kpurepuii KoMIeTeHImi
OCBOEHUS pe3yJIbTaThI OLICHUBAaHM
JUCIUIINHBI

OcBoeHue paszjena | 3HaeT Hayaia [IpaBunbsHOE OIIK-1

Ne 1 TEPMOJUHAMUKHU U BBIIIOJIHCHHE [IK-11
OCHOBHBIC YPaBHCHHUS WUHIVBUAYAJIBHBIX [1K-12
XUMHYECKON 3aganuid. IIpaBunbHbIC
TEPMOAMHAMMKH; METOABI | OTBETHI HA BOIPOCHl Nel-
TEPMOAMHAMHYECKOTO 7 Ha 3ayere, BOIPOCH! 1-
ONMCAaHUs XUMHUYECKUX 19 na sk3ameHne
paBHOBECHIA
Ymeer I10JIb30BATHCS
CIIPaBOYHOM JIUTEPATYPOU
u MaTeMaTHYECKUMU
METOJaMHU 00paboTku
pe3yJIbTaTOB.
Baaneer METOAUKON
TEPMOXUMHYECKHUX
W3MEPEHUM M pacdeTa
TETIJIOBBIX ahdexToB
peakuuu

OcBoenne paznena | 3Haer ocHOBHbIE | [IpaBuibHOE OIlK-1

Ne2 3aKOHOMEPHOCTHU BBINIOJIHEHHE [1K-11
MPOTEKAHUS XUMUYECKUX | UHJIUBUIYaTbHBIX [K-12
IIPOLIECCOB U | 33JJaHUi 10 JaHHOMY
XapaKTePUCTUKU paszeny U KOHTPOJIbHOM
PaBHOBECHOT'O COCTOsIHUSA, | paboTbl.  [IpaBUibHBIE
METOJIBI OIMMCAHUS | OTBETHI Neg-12 Ha

XUMHYECKHUX PaBHOBECUI
YMeer nporHo3upoBaTh
BIIUSTHUE PA3JINYHbIX
(hakTOpOB Ha paBHOBECHE
B XMMHYECKHX PEAKLMSIX;
OIIPENEIATh
HaIPaBJIEHHOCTH ITpoLecca
B 3aJaHHBIX Ha4YaJIbHBIX
YCIOBUAX

3ayeTe, Ha BOMPOCHl Ne
20-27 na 3K3.
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ITokazaTtenu onieHKU

pe3ynbTaTOB [Inanupyembie Kpurepuit Y —
OCBOCHHUS pe3yIbTaThI OIICHUBAHHUS
JTACITUTITAHBI
OcBoeHue pasjena | 3HaeT METOIbI [IpaBunbsHOE OIIK-1
No 3 TEPMOJUHAMUYECKOTO BBITIOJIHECHUE IK-11
onrcaHus (Ha3oBbIX WHIUBUTYAJIbHBIX [1IK-12
PaBHOBECHI B OJJTHO- U 3aJIaHMM 110 JaHHOMY
MHOTOKOMIIOHEHTHBIX paszeny U OTYETOB I10
CUCTEMax; TEOPHIO 1abopaTopHBIM padboTawm,
pacTBOpOB cZla4a TeOPETHIECKOTO
YMeeT ycTaHaBIMBATD KOJUIOKBHYyMa
TpaHMIIBI 00JIacTeH [TpaBunIBHBIE OTBETHI
yCTOMYMBOCTH (a3 B Nel3-19 na 3auere, Ha
OJTHOKOMIIOHEHTHBIX U Borpockl Ne28-57 Ha 3K3.
OMHAPHBIX T€TEPOTEHHBIX
crucTeMax Ha OCHOBAaHHH
aHaIM3a JuarpaMm
«COCTaB — CBOMCTBOY
Buajgeer HaBbIKaMu
aHanu3a (Ha3oBbIX
JarpaMm OJHO- U
JIBYXKOMITOHEHTHBIX
CHUCTEM
OcBoenue pa3nena | 3Haer ocHoBHbIE | [IpaBuibHOE OIIK-1
Ne4 ypaBHEHUs pasjieina, | BBIIIOJIHEHUE T1IK-11
TEOPUIO pacTBOpPOB | MHIAUBULYAIbHBIX IK-12
3JEKTPOJIUTOB 3alaHMii 10  JIaHHOMY
Ymeet paccuutath paszzneny W OTYETOB IO
MOTEHIIUAJIBI DJIEKTPOJIOB | TaOOPAaTOPHBIM paboTam
u D3/1C ranpBaHUYECKUX IIpaBunbpHbIE OTBETHI
3JIEMEHTOB, paccuuThiBaTh | Ne20-35 Ha 3adere, Ha
TEPMOJANHAMUYECKUE Bonpocel Ne 58-82 Ha
napameTpbl XUMUYECKON 9K3.
peaKunu, MPOTEKAOIIEH
Mpy 3aMbIKaHuM 1D
Baaaeer Metogamu
W3MEPEHUS U pacueTa
OJIC raibBaHUYECKOTO
3JIEMEHTa
OcBoenue pazznena | 3Haer ypaBHeHus | [IpaBuiibHOE OIIK-1
Ne 5 (opManbHOW KHHETHUKU U | BBIIIOJHEHHE [1K-11
KUHETHKH CJIOXKHBIX, | HHAUBUIYATbHBIX I1K-12
LIETIHBIX, T€TEPOTr€HHbIX W | 33JIaHUM 110 JAHHOMY
(hOTOXUMHYECKUX paszieny U OTYETOB T10
peaKkIuii; OCHOBHBIE | TaOOPATOPHBIM paboTaM.
TEOPHUH TOMOTE€HHOTO, | BemonHenue
FeTEPOreHHOT O U | KOHTPOJIBHON pabOTHI.
(hepMeHTaTUBHOTO [IpaBunbHBIE OTBETHI
KaTajausa; Ne37-46 na 3auere, Ha
Ymeer cocTaBJATh | Bonpockl Ne 83-103 Ha
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ITokazaTtenu onieHKU
pe3yIbTaTOB
OCBOEHHUS
JOUCIHUITIINHBI

IInanupyemslie
pe3yJIbTaThI

Kpurepuii
OLICHUBaHUS

Komnerennun

KUHETHYECKUE YpaBHEHUS
B auddepeHnnanbHOl U
HWHTETPaIbHON dhopmax
IS KUHETHYECKH
MPOCTBHIX  peakIuil |
MPOTHO3UPOBATH BIIUSIHUE
TEeMITepaTyphbl Ha CKOPOCTh
rpoiiecca

Baaneer METOIaMU
pacueta KOHCTAHT
CKOpOCTEH MPOCTHIX
XUMUYECKUX peakuuit 1,2
U 3 TIOPSIIKOB

9K3.

OcBoeHue paznena
Ne 6

3HaeT  3aKOHOMEpPHOCTHU
B3aUMOJEICTBUSA
BJIEKTPUYECKUX TIOJNEH C
BEILIECTBOM

Ymeer paccuuThHIBaTh
JUIOJIbHBIN MOMEHT
BEUIECTB, pedpakuuo u
OPUEHTUPOBOYHBIN pa3zmep
MOJIEKYJIbI

Baangeer METOJaMU
orpesieNeHus cocTaBa
pacTBopa U  CTPYKTYpbI
MOJIEKY1 C  IOMOUIBIO
pedpakiuu, onpeaeaeHus
JUTIOJILHOTO MOMEHTa
BELIECTBA

IIpaBunsHOE
BBITIOJTHEHHE
WHIBUTYaTbHBIX
3aJJaHu#l 110 JAHHOMY
pas3zeny U OTYETOB 1O
JabopaToOpHBIM paboTam
[IpaBuibHBIE OTBETHI
Ne47-50 na 3auere, Ha
Bonpocsl Ne 104-107 Ha
9K3.

OIIK-1
[1K-11
[K-12

OcBoeHue pasjena
Neo 7

3Haer TEOPETUYECKUE
OCHOBBEI BO3HHUKHOBEHHUS
MOJICKYJIIPHBIX CIIEKTPOB
YmMmeer MHTEpPHPETUPOBATH
MOJICKYJISIPHBIE CIIEKTPHI U
HCIIOJIH30BaTh 1704 JUTS
HaXO0XJICHUS MOJIEKYJISIPHBIX
KOHCTaHT

Baaneer HaBbIKAMHU
MOJYYEHUS] MOJIEKYJISIPHBIX
CIIEKTPOB

[IpaBunbHOE  BEITIOJTHEHUE
WHAMBUIyaJIbHBIX 3aJaHUN
M0 JaHHOMY pa3ielny u
OTUYETOB 1O JabOPaTOPHBIM
paboTam. Beinosinenue
KOHTPOJIBHOM paboTHI.
IIpoBepka m o0OcyxaeHue
craia-npe3eHTauui
[IpaBuneHbie 0TBETH Nebl-
56 Ha 3auere, HA BOMPOCHI
Ne 108-117 na 9k3.

OIlK-1
[1K-11
[K-12

[kana ouenuBanus coorBerctByeT CTO CIIOI TU(TYVY):
€CII 10 JTUCIMIUIMHE MPOMEXYTOUYHasl aTTecTalusl MpPOBOAUTCS B (hopme 3adera, TO

PE3YIbTAT OUCHUBAHUS — «3aUTCHO», «HC 3a4YTCHO»,

€CIIM MO JUCIUIUIMHE MPOMEXYTOUHAs aTTecTalus MPOBOAMTCA B (hopMe SK3aMeHa U
() KypcoBoro mpoekTa (paboTel), TO MIKaJia OI[EHUBAHMS — OaUTbHAS.
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3. TunoBble KOHTPOJIbHBbIE 3aJaHUs [Jsl NPOBeJdeHUs] MPOMEKYTOUYHOM
aTTecTallu.

3.1. IlpuMepbI MHOTOBAPHAHTHBIX PACYETHBIX 3aJaHUI JIs1 KOHTPOJIS
CaMOCTOSITE/IbHOI PadoThI CTYIEHTOB H JIJI1 KOHTPOJIbHBIX PadoT

Tembl 1 1 2 - XuMHUYecKasi TEPMOJANHAMUKA U XUMHYECKOe paBHOBeCHe

3aoanue Ne 1. Pacuem pagnogecHozo 6vb1x00a npooyKma Xumuueckoil peakyuu u evloop
ONMUMAIbHBIX YC/108UILL NPOGEOeHUs npoyecca.

o 0
1.1. Ha ocHoBanuu 3HaueHuii TemnoT obpasosanus BemecTs AH ¢ ,qq U3 CHpaBoOYHHKA

ompezenuTe H300apHsIi TemIoBoi addekr xumudeckoii peakumu 4 Qp = A H 298 (B xJx) mpu

YCIIOBHH, YTO BCE BEILECTBA, yYACTBYIOIINE B PEAKIIMU, HAXOIATCS B UJCATbHOM ra3000pa3zHOM
COCTOSIHHU.

1.2. Onpenenure U3MeHEHHE Ynciaa MoJiel ra3o00pa3HbIX BelecTB peakiuu A npu 298 K
¥ CTaHJApTHOM JaBJICHUH.

1.3. Paccuutaiite paboty (B k/[k), coBepmiaemyro B peakuuu A IPOTHUB BHELIHETO
nasnenus pu P = const u T = 298 K.

. . . — 0
1.4. Onpenenure U30XOpHbIH TemnoBod ekt xumuaeckoi peakiuu A Qv = A Usqg

Py YCIIOBHH, YTO BCE BEIIECTBA, YYACTBYIOIIME B PEAKIUMH, HAXOATCA B HICATHLHOM
ra3000pa3HOM COCTOSTHUH.
1.5. Ha ocHOBaHMM [aHHBIX W3 CIPABOYHHKA ONPEACIUTE W3MEHCHHUE CpeaHei

TEIUIOEMKOCTH B CHCTEME B pe3yibTare peakuuu A A(T,S s9s1 (B Lk/K). Temneparypy T s

CBOET0 BapHaHTa BO3bMUTE U3 TaOJMIIBL..
1.6. Onpenenute TerioBod 3PdeKT peakuun A Tpu Temreparype 1 W CTaHIApPTHOM
0 = 0 ~0
nasieHnn A Hy (B KIDK), MCronb3ys HaliieHHbIe paHee 3HaYeHHs. A H oo U ACp 5951 -

1.7. YcranoBute, kak OyAeT MEHATHCSA TEIUIOBOM 3(pPeKkT XxuMuyeckol peakuuu A npu
MOBBILIEHUM TemIiepaTypsl. OTBET apryMEHTHPYHUTE, UCIIOJIb3Ysl COOTBETCTBYIOIINE YpaBHEHUS
XUMHUYECKON TEPMOJIUHAMUKH.

1.8. Ompenenurte uzMeHenue sHTponuu cuctemsl (B Jx/K) B pesynbTare XuMHUEcKOH
peakuuu A, NpoTeKaroled MeXAy BEleCTBaMH B HJCAJIbHOM T'a3000pa3HOM COCTOSHUHM NpU
CTaH/apTHOM JaBlieHUH U TeMreparype 298 K. 3HadeHus cTaHIapTHON SHTPOIIUU JUIsl BELIECTB
BO3bMHUTE U3 CIIPABOYHHKA.

1.9. Paccuutaiite U3MEHEHHE DHTPONHH ArS$ (8 Ix/K) B pe3ynbrare peakuuu A npu

temneparype 7T M CTaHAZApTHOM JABJICHWHU, MCIIONb3ys paccuuTaHHble B 1. 1.8. 3HadeHus
~0
W3MEHEHHUs SHTPONMH IpH TeMreparype 298 K u ACp 95 7 -

1.10. Ompenenute wu3MEHEHHE CTaHIApPTHOM »HHeprum [ubOca ArGTO (Jbx) s

XUMHUYecKoH peakunu A npu temnepatype 298 K u npu temneparype 7.

1.11. PaccuuTaiiTe TepMOIMHAMHUYECKYI0 KOHCTAaHTy paBHoBecus K, peakimuum A mnpu
temneparype 298 K u remneparype 7.

1.12. Omnpegenute rnyOouHy mpeBpameHuss & B peakuuu A npu Ttemneparype T u
aTMOC(EpHOM JaBJIEHUH NPH YCIOBHH, YTO MCXOTHBIC BEILECTBA B3SATHl B CTEXMOMETPUUYECKHUX
KOJIMYECTBAX.

1.13. Omnpenenure rnyOouny mnpeBpamieHus & B peakunu A npu Temneparype T u
aTMoc(epHOM MaBIEHWU MPU YCIOBHUU, YTO HUCXOIHBIE BEIIECTBA B3AThl B KOJWYECTBAX,
yYKa3aHHBIX B TaOJuUIE.

1.14. Onpenenure cTeneHb NPEBPAILIEHUS UCXOAHBIX BEMIECTB NpH yciaoBusx 1.12 u 1.13.

1.15. OnpenenuTe coctaB paBHOBECHOI cMecu B % (MOJL.) Ui XMMHUYECKOM peakiuu A
npu Temrneparype T u arMocepHoM aBiaeHuu npu ycnoBusx 1.12 u 1.13.
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1.16. VYcraHoBuTe, Kak BJIMSET IOBBIIIEHUE TEMIIEPATypbl Ha TEPMOJMHAMHUYECKYIO
KOHCTaHTY paBHOBecusl Ky M paBHOBECHBINM BBIXOJ MPOAYKTOB XHUMHUYECKOH peaknuu A. OTBET
apryMEeHTHUPYHTE, HCIOJIb3Ys COOTBETCTBYIOLIUE YPAaBHEHHS XUMHYECKONH TEPMOIMHAMHKHU.
ConocrtaBbTe cielaHHbIE BBIBOJIbI C PACUETHBIMU 3HAYECHUSIMU KOHCTAHT PaBHOBECHSI.

1.17. YcraHoBHTe, KaK BIIMSCT TMOBBIIICHUE OOIIEro NABJICHHS HA PAaBHOBECHBIA BBIXOJ]
MPOAYKTOB XUMHUECKOM peakiuu A. OTBET apryMeHTUPYHUTE.

1.18. Cpnenaiite BbIBOI 00 ONTHUMAJBHBIX YCIOBHUSX MPOTEKAaHHs Mpolecca: MpU Kakux
TEeMIEpaTypax U JABICHUSAX CJeIyeT IMPOBOAMUTH PEaKIHI0 A s MOJIy4eHHUS MaKCHMalbHOIO
BBIXOJIa TMPOJIYKTOB. IIpu OTBeTe Ha JAHHBIM BONPOC YYUTHIBAHTE KHMHETHYECKHE (PAKTOPHI U
SHEPreTUYecKHe U YKOHOMUYECKHUE 3aTPaThI.

Bapuant Xumungeckas peakius A T,K
1 N, +3H, =2NH, 500
2 CCl, +4H, =CH, +4HCIl 700
3 CH, +2S, =CS, +2H,S 600
BapuaHnTt HaganpHOe KoJIM4ecTBO NCXOIHBIX BEIIECTB
1 N, — 0,2 MouB; H, - 2,0mMoib
2 CCl, — 5,0 Mous; H, - 10,0 mousb
3 CH, — 0,02 mob; S, — 0,1 monb

3aoanue Ne 2. Pacuem napuyuanbHvlx 0a61eHUuil KOMNOHEHM 08 PABHOBECHOIL cCMeCU

v (0] v
2.1. Ha ocHoBauuu 3nauenuit AH{ ,o U3 cnpaBounuka onpesenure TemioBoi >Ppdext

peakmun B A Hjyo, (kJIk) mpu 298 K W CTaHIapTHOM JaBIEHHM C Y4ETOM arperaTHoro
COCTOSIHUS BCEX BEILECTB, YUACTBYIOLIUX B PEAKIUH.

2.2. Omnpenenure nzmeHenue >HTporun A, Sy (Jx/K) B X01€ XUMUYECKOH peakiuu B
npu 298 K U craHzapTHOM JaBJIEHUM C Y4YETOM arperaTHoro COCTOSIHMS BCEX BEIIECTB,
Y4acTBYIOUINX B PEAKIUH.

2.3. Ha ocHOBaHMM [aHHBIX OIIpPEAECIUTE H3MEHEHUE CpeAHEeH TEeIUIOEMKOCTH s

—0
peakunun B Ar C P,298-T (I[)K/K)
2.4. Paccumraiite TermoBoil 3ddext peakumu A H; ¢ HCIONB30BaHHEM CPEIHHX
o —0
TEIIOEMKOCTEN A, Cp 208 7.
2.5. Omnpenenure wusmenenue surpormu A, S ([x/K) B xome peakimu B mnpu
—0
Temneparype T ¥ CTaHIAPTHOM JABJIEHUH, UCTIONB3YSE A, Sjos U A Cp oot .

2.6. BpruncinTe u3MeHeHne crannapTHOi sHeprun ['n66ca A ,G; (k) IUist XHMHAYECKO#

peakimun B mpm Temmeparype T. Cpenaiite BBIBOA O HalpaBICHUH CaMOIPOU3BOJIEHOTO
npolecca.

2.7. Ormpenenute TEPMOAMHAMUYECKYIO KOHCTAHTY paBHOBECHs XUMHUYeCKOl peaknnu K,
npu Temrneparype T.

2.8. Hamummte ypaBHEHUE, CBSI3BIBAIOIIEEe KOHCTAHTY PAaBHOBECHUSI XUMUYIECKON peaKIinu
K, ¢ xumnueckoil mepeMeHHO# (IITyOMHON NpeBpallieHus) § IpPH YCIOBHH, YTO HMCXOJHBIC
BEIIECTBA B3STHl B CTEXHOMETPHUIECKUX KOJTHYECTBAX.

2.9. 3anumute B 00IIEM BHJE BBIPAXKEHHE A KOHCTAHTHl PABHOBECHS XUMHUYECKOU
peaknuu B yepes mapimanbHbIe JaBICHHUS PEarnpyONNX BEIIECTB.

2.10. Ompenenure napuuaibHble JaBIEHUS ra3000pa3HbIX BEIIECTB MIPU TeMmepaType T u
atMocepHOM JIaBJICHUH.

26



2.11. Ouenute BIUSHUE M3MEHEHHs OOIIETO MABICHHS, TEMIEpaTyphl U pa30aBJICHUS
PCAKIIMOHHONW CMECH Ta30M, HE YYaCTBYIOIIMM B XHMHYCCKOW pEaKIUU, Ha IOJIOKCHHE
pPaBHOBECHSI PEAKIIUU U PAaBHOBECHBIN BBIXOJI MTPOIYKTA.

Bapuant Peakuus B T, K
1 Fe+ CO,=FeO +CO 700
2 CO + H; = Crpagum) + H20 1000
3 Fe,O3 + 3CO = 2Fe + 3CO, 700

Tema 3 — ®a3oBble PAaBHOBECUA U PACTBOPLI HEIJIEKTPOJIUTOB

3aoanue Ne 3. Ananusz ¢pazoeozo pasnosecusn sHcudKocmo — nap 6 00HOKOMHROHEHMHOU
cucmeme

3.1. dns BemecTBa A, MCTIONb3ys AaHHbIe «KpaTKoOro cripaBoYHUKA (PU3UKO-XUMHUECKUX
BEJIMYMH» M0 3aBUCHMOCTU TEMIEPATyphbl KUIIEHUS BELIECTB OT JIaBICHUS, MOCTPONUTE KPUBYIO
ucnapenus B koopaunatax P =f (T) u InP = f(1/T).

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

3.3. Berumcnure terory ucrnapenuss AH nmns BemectBa A (x/k  /MOIB), HCIONB3yS
kod(duimenT B, HalICHHBIN B 11. 3.2.

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

3.5. Bpluucnure JaBiI€HUE HACBILIEHHOIO Iapa IpU TEeMIlepaType lx, YKa3aHHOW B
3aJJaHUU.

Bapuant Bemecto A Tx °C
1 C,HCI30, TPUXJIOPYKCYCHAsI KHCIIOTa 130
2 C,H,CI,0, JUXJIOPYKCYCHAsl KUCJIOTa 190
3 C,H;5CIO, XJIOPYKCYCHAsI KHCJIOTa 180

3aoanue Ne 4. 3axkon Paynsa u eco npumenenue K pazdaeienHvim pacmeopam

4.1. Beiuucnute 1o 3akoHy Paynsi maBieHME HACBHIIIEHHOTO Tapa pacTBOPUTENS Haj
pPacTBOPOM YKa3aHHOM KOHIEHTpPALIH.

4.2. CpaBHUTE C OKCIEPUMEHTAIGHBIMUA JAHHBIMH U OOBSCHHUTE IOJyYSHHBIH
pe3yJbTar.

4.4. PaccuuraiiTe aKTUBHOCTb U KO3(DPHUIIMEHT aKTUBHOCTH PACTBOPUTEIIS.

No
BapuanT| CocrtaB pacTBopa T,°C Po 1, klla m, 1;4_|OHOB/KF P, xlla
2
a
1 Nal — H,0O 25 3.1672 0.500 3.1179
2 Co(NH,), — H,O 25 3.1672 1.600 3.0818
3 C12H2011 — H0 0 0.6104 1.651 0.5893

3aoanue Ne 5. Joyonuockonuyeckue u Kpuockonuueckue coicmeda pacmeopos

OnpeﬂenHTe, IMOAYUHAIOTCA JIM HUACAJIbHBIM 3aKOHAM YKa3aHHBIC B Ta6m/1ue PacTBOPEI.
Ecnu He NMOAYUHAIOTCA — YKAXKUTC IPUINHY.

st cucremsl H3BO3 — H,O mpuBeneno moBwimeHne Temreparypsl kumeHust (AT), mns
BCEX JIPYTUX CHCTEM — OHW)KEHHE TeMIeparypsl 3amep3anus (AT).
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Ne

BapuaHT PactBop CocraB pacTBopa AT
a
1 H;BO; — H,0 2.541/100r HyO 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 kpuockonuueckrue K KOHCTaHTBI paCTBOpUTETICH:

PactBopurenn H,O CeHs CH;COOH NH;(x) CCly
K 1.86 5.07 3.6 - -
E 0.513 - - 0.33 5.64

3aoanue Ne 6. Ananu3z pazoevix pasnosecuii HcuoKoCcHms — nap 6 08YXKOMHOHEHMHOU
cucmeme

6.1. Kakyro nunpopmaluio o cucteMe HeceT JuarpamMMa TeMIlepaTypa KUIIEHUS — COCTaB
cuctembl A—B?

ITo nuarpamme onpenenure:

6.2. Ilpu xakoil TemnepaType 3aKMIIUT KUAKOCTh, cojieprKalas @ Mojl. % BemiecTsa A.

6.3. IIpu xakoii TemrepaType BCs IepBOHAYANIbHAS KUIKOCTh 0OpaTHTCS B Map, €CIIU MPH
HarpeBaHuU Map HEe OTBOAUTH?

6.4. Kak Oyzet MEHATHCSI COCTaB MEPBOHAYAIBHOM KUIKOCTH MO0 MEPEe MUCTIapEHNUs?

6.5. KakoB cocTaB nepBbIX My3bIPbKOB Mapa’?

6.6. Kakx wu3MeHsieTcs COCTaB pPAaBHOBECHOIO C KHILSIIEH JKMJIKOCTBIO Tapa B XOJ€
ucnapeHus’?

6.7. Kakoe KOIMYeCTBO KaXJI0TO U3 KOMIIOHEHTOB CMeCU OyJeT HaXOAMTHCS B HKMJKON
¢a3ze u B mape, eciM M KI CMecH, 3a/IaHHOT0 COCTaBa HarpeTh 10 TeMIeparypsl 17

6.8. Kakuwe mnpoayKkThl MOXHO TIOJIYYHTh, €CIH TOJBEPTHYTHh JKHUAKOCTH 3aaHHOTO
cocTaBa

@) TIEpeTOHKE B paBHOBECUU (MHTErPaJbHON MEPETOHKE);

0) npocroii (nuddepeHnanbHOi) MeperoHke;

8) pexTudukannun’?

Bapuant Cucrema A-B M, xr a, Moi1.% A T, °C
1 H,O — C4Hg0O, 2,0 80 92
2 CH30H — C,H4Cl, 0,5 30 68
3 (C2Hs),0 — CCly 1,0 60 65

3aoanue Ne 7. @azoevie pasnosecusa. /[luazpammel niagkocmu

7.1. OxapakTtepu3yiiTe amarpamMmy IUIaBKOCTH cucteMbl A — B: pacrtBopumMocTh
KOMITOHEHTOB B JKUIKUX U TBEPABIX (pazax, THIBI TBEPABIX PACTBOPOB, HATMYNE YCTOWYUBBIX H
HEYCTOMYUBBIX XUMUUYECKUX COCTUHEHHUI.

7.2. JlaliTe ommMcaHHWe COCTOSHHUS CHUCTEMBI B PA3JIMYHBIX YCIOBHSX, pacmudpoBan
3HAUYEHHE BCEX IOJICH, TUHUN U XapaKTEPHBIX TOYCK JUArpaMMBbI TUTABKOCTH cucTeMbl A — B.

7.3. Onpenenute TemMOeparypy Haudanda KpUCTAJIM3allMM paciijiaBa coctaBa | U cocrtaB
NepBbIX KpucTaioB. Kak u3MeHseTcst cocTaB paciuiaBa M TBEPAOH (ha3bl MPU OXJIAKICHUH?
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7.4.0npenenuTte TeMIepaTypy Havaja IJIABJICHUS, KOJIUYECTBO U cocTaB (a3 mpu 3TOM
TeMnepaType i CUCTeEMBI cocTaBa [l

7.5. Hauepture cxemaTudecKue KpUBBIE OXJIaXKIeHUs paciuiaBoB cocrasa I, II u III,
OTIpeIeNIUB YHCIIO U COCTaB (pa3 M pacCUUTaB YUCIIO CTETEeHEH CBOOObI B XapaKTEPHBIX TOUKaX U
Ha KaX/1I0M y4acTKEe KPUBOW OXJIaKICHUSI.

7.6. BeluncnuTe Macchl PaBHOBECHBIX (a3 npu 3aganHoi temneparype t,°C u konuyecTse
UCXO0HOM cMmecu cocrasa III.

7.7. Ana cuctem, o0pa3ylOIIUX XUMUYECKUE COCAMHEHHUS, ONpeaenuTe (GopMynbl dTUX
COCIMHECHU.

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

Tema 4 — DileKTPOXMMHUYECKHE CUCTEMbI

3aoanue Ne 8. Inexmpoosusrcyujue cuibl u nOMEHUUATbL

8.1. Kakoro poja eBblil 3JIEKTPOJ] TaJIbBAHUYECKOTO AieMeHTa A. Hanumure ypaBHeHue
peakuuy, MPOTEKaloled Ha 3TOM 3JEKTPOJE B PAaBHOBECHBIX YCIOBHUSX, MU ypaBHEHHE MJIs
pacyeTa NOTEHIMAaja STOro IEKTPOa.

8.2. OmpenenuTe CpeAHIOI0 MOHHYIO AKTUBHOCTH 3JIEKTPOJIMTA i+ B JIEBOM D3JIEKTPOJE
raJIbBAHUYECKOTO 3JeMeHTa A Ha OCHOBAaHUU CIPABOYHBIX 3HAUEHUN CpPEAHEr0 HOHHOTO
KO3 uUIIMeHTa aKTUBHOCTU AJIEKTPOJIUTA MPHU MOJSUIBHOM KOHLIEHTpaluu Mi U TeMIeparype
298 K.

8.3. Onpenenure 31€KTPOAHBIN TOTEHIMAN JeBOro 3yexrpona npu 298 K. CrannapTHbii
AJIEKTPOJHBII OTEHIIMAT BO3bMUTE U3 CIIPAaBOYHUKA.

8.4. Kakoro poma mnpaBblii 3JEKTPOJ TalbBaHWUYECKOro diemeHTta A? Hanmmmnre
YPaBHEHHE PEAKIUH, IPOTEKAIOIIEH HAa TOM JJIEKTPOJE B PABHOBECHBIX YCIIOBUSX, U YPAaBHEHUE
JUIsl pacyeTa MOoTeHIMala 3TOro AIEeKTPoia

8.5. Onpenenurte CpelHION MOHHYIO aKTUBHOCTH DJIEKTPOJIUTA d+ B IIPABOM DJIEKTPOIE
raJIbBAHUYECKOTO d3JeMEHTa A Ha OCHOBAaHUU CIPAaBOYHBIX 3HAUEHUN CPEAHET0 HOHHOTO
KO3 PUIIMEHTa aKTUBHOCTH SJIEKTPOJIUTA NMPU MOJSUIBHONW KOHLEHTPALMM My M TeMIepaType
298 K.

8.6. Ompenenure dJIEKTPOAHBIM NOTEHLMAN IpaBoro siekrpoga npu 298 K.
CTaHgapTHBIN JIEKTPOAHBIN NOTEHIIMA BO3BMHUTE U3 CIIPABOYHHKA.

8.7. Hammmmnre 5SJIEKTpOAHBIE pPEAKLINH, MPOTEKAOIIME HAa OTPULATEIBHOM U
MOJIO)KUTEIBHOM  3JIEKTPOAAX U CYMMapHYI0 XHUMHUYECKYI0 PpEaKIHio, MPOTEKAIOIIYIO
CaMOIIPOU3BOJILHO MPHU pabOoTe rajJbBaHUYECKOTO dJIeMEHTa A.

8.8. Ompenenurte snexTpoiaBwxkymyo cuiny (DJC) raibBaHudyeckoro sineMeHTa A u
MaKCHUMAaJIbHYIO TOJIE3HYIO JJIEKTPHUECKYIO PaboTy, KOTOPYIO MOXKHO MOJYYUTh NpH paboTe
JTAHHOTO AJieMeHTa npu temiepatype 298 K.
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8.9. BpluncinTe KOHCTAaHTY PAaBHOBECHS PEAKIMH, MPOTEKAIOIIE CaMOIPOU3BOJIBHO a
rajJlbBaHMuecKkoM anieMeHTe A npu temneparype 298 K. Ilpumute, 4To B peakiuu y4yacTBYET
OJIMH DJIEKTPOH.

8.10.CocTaBpTe TraJIbBAHMUECKUH 3JIEMEHT, B KOTOPOM IPOTEKAET CaMOIPOU3BOJILHO
XAMHYECKasl peakuus B.

8.11.0npenenute cranaaptHoe 3Hadenue DJ[C raapBaHmdyeckoro anemeHta. B koropom
MpOTEKaeT XUMHUUYecKas peakuuss B, npu Temmneparype 298 K Ha oCHOBaHMM CTaHIAPTHBIX
ANEKTPOAHBIX MOTEHIIMAJIOB U3 CIPABOYHHUKA.

8.12. Onpenenure E° npu temnepatypax 288 u 308 K Ha OCHOBaHHMM 3HAYCHUS E° npu
OE°

0
298 K u BeIMYMHBI (ﬁj , IPUHSIB UTO B YKa3aHHOM MHTEpBaJI€ TEMIIEPATYP 3aBUCUMOCTh £
p

= f(T) nuneiina.

8.13. Ompenenute AG! (k/Ix) peakuuu B, MpoTeKarolIeil B TaIbBAHHYECKOM DIICMEHTE
npu temneparypax 288 K.

8.14. Ompememure AS? (Ix/K) mis peakums B, mpoTeKaromiell B TalbBaHHYCCKOM
arieMeHTe npu Temneparypax 288 K.

8.15. Ompenenure TtemmoBoii >bdext AHY (k/[x) peaxiuum B, mporekaromeil B

raJbBaHUYECKOM AJIEMEHTE Mpu Temriepatypax 288 K.
8.16. Ompenennte KOHCTAHTY PaBHOBECHS XUMHUYECKOW peakiuu B, mpu Temreparype

288 K.
Bapmant ["anpBaHMYECKUM dJIEMEHT A M, ms,
P mouab/kr HoO moub/kr Ho,O
1 Zn|ZnSO,||KCIAGCl«p),AQ 0,005 0,2
2 Pt,H,|H2S04||KCIHY2Clo(p),HY 0,005 0,2
3 Cu|CuCI2||CdSO4|HgZSO4(Kp),Hg 0,005 0,2
OE° 4
Bapuant Xumnueckas peakuus B o 107, B/K
P
1 Pb + 2Agl = Pbl, + 2Ag —-1,38
2 H, + Hg,SO,4 = H,SO,4 + 2 Hg -6,50
3 Nal; + Na,S = 3Nal + S + 6,59

3aoanue Ne 9. Inekmpuueckas npoeoOUMOCHb PACMEOPOE C1AOBIX IJIEKMPOIUM 08

9.1. Ompenenute yaeabHYIO AJNIEKTPUUYECKYIO MPOBOJUMOCTH PACTBOpA ANEKTPOIUTA A,
UCIIOJIB3YS YIEIBbHOE COITPOTHUBIICHUE PACTBOPA P.

9.2. OnpenenuTe MOJSIPHYIO 3JIEKTPUIECKYIO TPOBOJUMOCT PACTBOPA IEKTPOIUTA A.

9.3. Ha ocHOBaHHMH CITPABOYHBIX JAHHBIX MMPOBOJUMOCTH OT/CIBHBIX HOHOB BBIYHCIIATE
MpeIeTbHYI0 MOJIIPHYIO SJIEKTPHUECKYIO IPOBOAUMOCTH 33JAHHOTO AJIEKTPOIIUTA.

9.4. Paccuuraiite crenieHb nuccormanuu (%) U KOHCTaHTY JUCCOITMAIIAN YIEKTponTa A
npu KoHIeHTpanuu C Ha OCHOBAHUU JIAHHBIX AIIEKTPUIECKON TPOBOAUMOCTH.
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9.5. OmnpenenuTe KOHLEHTPALMIO MOHOB BOJOPOJA B PACTBOpPE BJEKTpoUTa A MpHU
KoHIleHTpauun C, UCMOJb3ysl 3HAYEHUE CTENEeHW IHUCCOoLManuu, nmonydeHHoe B m. 8.4. u pH
pacTBopa.

9.6. N300pa3ute cxemMaTuuyecku U OOBSICHUTE 3aBUCHMOCTBH YIEIBHON JJICKTPHUUECKOU
MPOBOJIMMOCTH OT KOHILIEHTPAIMHU CJIa00r0 U CUIILHOTO 3JIEKTPOJIUTA.

9.7. N300pa3ute cXeMaTHYECKU U OOBSICHUTE 3aBUCHUMOCTh MOJISIPHOM 3JICKTPUUYCCKOMN
MPOBOAMMOCTH OT KOHIICHTPAIUH cIIa00T0 U CHIIBHOTO 3JIEKTPOJIUTA.

Bapuant OnexTpoaut A C-10°, Mmonn/n p-lO'Z, OM-M
1 HCOOH 1,39 0,569
2 u-C3H;COOH 1,04 2,278
3 HCOOH 1,11 0,655

Tema S — XumHnuyeckasi KHHeTHKA U KATAJIU3
3aoanue Ne 10. Onpeodenenue nopaoKa u KOHCHAHMbL CKOPOCHU XUMUUECKOU

peakuuu

10.1. TloctpoiiTe Tpadmky 3aBHCHMOCTH KOHIGHTparuu C HCXOJHOTO BEIMIECTBA OT
BpeMeHu t i peakiuu B, 3amanHoit B Tabnuiie, B koopaunatax InC = f(t) u 1/C = f(t). ITo Buxy
rpaduka onpenenuTe MopsI0K peakiluy.

10.2. PaccunraiiTe KOHCTAHTY CKOPOCTH peakuuu B.

10.3. Beruuciure KOHIIEHTPAIIMIO MCXOJHOTO BEIIECTBA U MPOAYKTOB peakiuu B yepe3
200 ¢ oT Hayana peakiuu.

10.4. Paccuuraiite Bpems, 3a koTopoe npopearupyet 10% MCX0aHOTO BEeCTBa.

10.5. Onpenenute nepruoa MoayrnpeBpanieHus: peakuuu B.

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

t,C C-103, MOJIB/JT
0 1,0000

60 0,8308

120 0,7108

150 0,6632

180 0,6212

300 0,4954

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

1073, ¢ C-10° monn/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. Peakuus B: 2N,O=2N,+ O, T =938 K
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t, C C, monbs/1
0 0,154
30 0,145
60 0,137
120 0,122
240 0,097
300 0,086

10.6. Onpenenure 3HEPTUIO AKTUBALUK XUMUYECKOW peakiuu B, ucnosnb3ys 3HaueHUs
KOHCTaHTBI CKOpOCTH peakuuu Ky u Ky mpu n1Byx 3HaueHusx temneparypsl 71 u To.

10.7.

3anumure

ypaBHEHUE

MHOXHTEJb B YpaBHCHHH AppeHHYyca.
10.8. Onpenenure KOHCTAHTY CKOPOCTH XUMHUYECKON peakiuu B npu temnepatype 7Ts.
10.9. Onpenenute TemrepaTypHbliii kodddument Bant-I'odda y st ckopoctu peakiuu

B B untepsane remneparyp T1u 7.
10.10. Hcnonw3yst TemmepaTypHblii kKoddduuueHT y, ompenenure, BO CKOJIBKO pa3

U3MEHUTCSI CKOPOCTh PEaKIUK, eClid TeMiiepatypy 71 yBenu4uTh Ha BeauuuHy AT.

Appenuyca.

Onpenenure

MPEI3KCIOHEH I AJIBHBIN

Bapuanr | T1, K Ky T, K ko T3, K AT, K
1 656 7,700 1/(MomB-C) 992 0,344 51/(monb-¢) 667 25
2 523 | 1,45-10 2 w/(momb-c) | 570 | 0,324 n/(monb-c) | 590 25
3 813 1,702:10° ¢ 783 463510 ° ¢t 777 15

Tema 6 — MeToabl H3y4YeHHsI CTPOEHHUS MOJIEKYJ, OCHOBAHHbIE HA 3JIEKTPHYECKHUX

CBOMCTBAX

3aoanue Ne 11. dnekmpuueckue ceoiicmea mMoeKyn
PaccuuTarh 1unonbHBIE MOMEHT U 3(p(EeKTUBHBIA paanyc MOJEKYabl A Ha OCHOBaHUHU
JKCIIEPUMEHTAIIBHBIX 3HAYEHUN MOJIIPHOM NOJIIPU3YEMOCTH IIPH 3aaHHoM Temneparype 7. [Ipu
pacuere TmpeHeOpeuYb BEIUYMHOM AaTOMHOM COCTaBISIOMIEH MOJSPU3YEMOCTH, MOJIIPHYIO
pedpakiuio BEHIYUCIUTD 110 MPAaBUITY aJIUTUBHOCTH.

Bapuant Monekyna A T,K Pm-106, M>/MOJTB
1 NH3 473 35.21
2 H,O 573 40.5
3 HCI 260 33.57

Tema 7 — OnTuyeckue MeTOAbl H3yUeHHs CTPOEHHUS BellecTBa

3aoanue Ne 12. Bpawamenvhvie cneKmpul 08yXamoMHbLX MOJIEKY

3.1.

Hamuimre

KBAaHTOBO-MEXaHHNYCCKOEC

yYpaBHEHUE

JUIi pacdera

BpaIaTCJIbHOI'O0 ABUKCHUS I[ByXﬁ.TOMHOfI MOJICKYIJIBI KaK JKCCTKOI'O pOoTaTopa.

SHEPTUU
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3.2. BrBeaute ypaBHEHME JUIS pacueTa U3MEHEHMs SHEPrUH BPALICHUS JIBYXaTOMHOU
MOJIEKYJIBI KaK YKE€CTKOT0 poTaTropa MpHu MEepexoje €e Ha COCEIHUM, 0oJjiee BHICOKUN KBAaHTOBBIN
YPOBEHb.

3.3. BpiBeauTe ypaBHEHHE 3aBUCHMOCTH BOJIHOBOTO YHCIJIa BpalllaTelIbHBIX JUHUI B
CHEKTpE MOTJIOUICHUS ABYXaTOMHOM MOJIEKYJIBI OT BPAIIaTEIbHOTO KBAHTOBOT'O YHCIA.

3.4. BeiBeauTe ypaBHEHHUE ISl pacyeTa pa3HOCTH BOJHOBBIX YHCEJ COCEHUX JTUHHUI BO
BpaIaTeIbHOM CIIEKTPE MOTJIOMIEHHUS IBYXaTOMHON MOJIEKYJIbI.

3.5.  PaccuwmraiiTe BpamareibHy0 MOCTOSIHHYIO (B emtu M'l) JIBYXaTOMHOW MOJIEKYJIbI
A 10 BOJHOBBIM YHCJaM ABYX COCEIHHX JIMHHHA B JJIMHHOBOJHOBOH WMH(paKpacHOH obiactu
BpaIllaTeIbHOTO CIEKTPa MOTJIOMIEHUS MOJIEKYIbI (cM.Tabmn.3.1) .

3.6.  OmpenenuTte SHEPrUI0 BpallCHUS MOJEKYJIbl A Ha MEpBBIX MATH KBAHTOBBIX
BpaIiaTebHbIX YPOBHAX (J[K).

3.7. Bplueprure CXeMaTHYECKH SHEPreTHMYECKHE YPOBHHU BPAIATEILHOTO JBHKCHHS
JIBYXaTOMHOM MOJIEKYJIbI KaK dECTKOT0 pOTaTopa.

3.8. Hanmecure myHKTHPOM Ha 3Ty CXEMY BpalllaTeIbHbIC KBAHTOBHIC YPOBHH MOJICKYJIBI,
HE SBJISIIOIICHCS KECTKUM POTATOPOM.

3.9. BrBeaute ypaBHEHHUE JUISl BBIYUCICHUS PaBHOBECHOTO MEXbBIIEPHOTO PACCTOSIHUS
HAa OCHOBAaHHMHM pPA3HOCTH BOJIHOBBIX YHCENT COCEIHUX JIMHUA BO BpAaILIAaTENbHOM CIIEKTpE
HOTJIOLICHMSL.

3.10. Omnpenenute MOMEHT UHEPLIMH ABYXaTOMHOM MOJEKYIbI A.

3.11. PaccuuTaiiTe NpUBEICHHYIO MacCy MOJIEKYJIBI A.

3.12. Beluucanute paBHOBECHOE MEXbsTepHOE paccTosHue () monekynbl A. ComocTaBbTe
MOJTy4EHHOE 3HAYEHUE CO CIIPABOYHBIMH JJAHHBIMH.

3.13. OrtHecure HabIOgaeMble JTUHUM BO BpaIIaTEeIbHOM CIEKTPE MOJEKylbl A K
BpaIaTeIbHBIM IIEPEX0JIaM.

3.14. PaccumraiiTe BOJHOBBIE YHCIA  CHCKTPAIbHBIX
BpamiatenbHbiMu niepexogamu 0—1, 1—2 u 2—3 m1s monekynsl A.

3.15. Bebruncnute npuBeIEHHYIO MAacCy M30TOMO3aMeIIeHHONH MOJIeKyIbI B.

3.16. PaccunTaiiTe = BOJHOBBIE YHCIIa  CIIEKTPAJIBHBIX  JIMHUH, CBA3aHHBIX C
BpaareiabHbIMu iepexonamu 0—1, 1 -2 u 2—3 11 Monekynsl B. MexbsiiepHble pacCTOSIHUS
B MoJiekynax A u B cuutath paBHBIMH.

3.17. Omnpenenute BEJIWYMHY U HANpaBICHUWE M30TOMHOIO CABHMra JIMHUH MOIJIOLICHUS
BO BpalaTelIbHBIX CHEKTpax MoJekyl A u B, ecaw 3TH JTHHUM COOTBETCTBYIOT MEpeXoaaM
MEXy BpaliaTeJabHbIMU ypoBHAMHU 0—1, 1 -2 n2—3 .

3.18. HapucyiiTe cxemMaTH4ecKH BpalaTeIbHBIN CHEKTP TOTJIOMCHHUS JBYXaTOMHOM
Monekyiasl A. HanecuTe Ha 3TOT K€ CHEKTp JMHHM, COOTBETCTBYIOLIME BpallaTeIbHbIM
nepexo/iaM JJisi MoJieKyJibl B.

3.19. OObscHUTE NPUYMHY HEMOHOTOHHOI'O H3MEHEHUS
MIOTJIOIEHHS 10 MEPE YBEITMYCHUS SHEPTUH BPAIICHUS MOJICKYIIbI.

J'IHHHfI, CBA3aHHBIX C

WHTEHCUBHOCTH  JIMHUM

K0JIe0aTeIILHOrO JABHKCHU A HByxaTOMHOﬁ MOJICKYJIbl aHTapMOHHWYCCKOI'0 OCHUIIATOPA.

BapuaHT Monekyna A v-107%,1 ! Mornekyna B
1 LiH 60.12 75.15 Li°H
2 BCI 4.104 5.472 B*'Cl
3 BeH 103.15 123.78 Be’H
3aoanue 13. Konebamenvhole cnekmpuvl 08yXamoMHbIX MOJIEKYJl
4.1 HamummTe  KBaHTOBO-MEXaHMYECKOE€  ypaBHEHHWE I pacyeTa  SHEPruu
K0JIeOATENbHOTO JIBUKEHUS IBYXaTOMHOW MOJIEKYJIbl KaK TAPMOHUYECKOT0 OCIMIUIATOPA.
4.2 Hammmmute  KBAaHTOBO-MEXaHWYECKOE  ypaBHEHHE Il pacyera  JHEPrud
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4.3 Beruucnute mo ompeneneHHbIM u3  MK-cmekTpa mormiomieHdss  AByXaTOMHOM
MOJIEKyNIbl A OCHOBHOMY TOHY (V,), mepBoMy 00epToHy (V,) miM BTopomy 00epTony (V)

(Tabi1. 4) BOIHOBOE YMCIIO COOCTBEHHBIX KOJEOAHUN @, , KOOPOHUIMEHT aHTAPMOHUYHOCTH X,

" aH'ApMOHUYHOCTb @ X, .

4.4 BpruucnuTe BOJHOBOE YHCIO TpomylieHHOW JmHuH B MK-crekrpe mnoriomeHws
JBYXaTOMHOM MosieKynbl A (V, v, Wik V,) .

4.5 Omnpexnenute 5HEPruI0 KoJeOATENBHOIO JBWKEHHS MOJEKYJIbl A Ha HyJIEBOM
KoJieOaTeIbHOM KBaHTOBOM ypoBHe Ep (J[k), HCmonb3ys BOJTHOBOE YHCIO COOCTBEHHBIX
KOJICOAHUH @, W aHTAPMOHUYHOCTH @, X, (CcM. 11.4.3)

4.6 BeiBenuTe ypaBHEHHE JUIsI pacueTa MaKCHMAJIBHOTO KOJEOaTeNbHOTO KBAaHTOBOTO
quca.

4.7 Ornpenenute MakCUMalbHOE KOJIEOATEIbHOE KBAHTOBOE YUCIO U, ISl MOJIEKYJIbI
A

4.8 Omnpenenure 2HEPTUI0 KOJEOATEIBHOTO IBMIKEHUS Emax (k) Ha MakcumanbHOM
K0JIeOATeTbHOM KBaHTOBOM YPOBHE.

4.9 Omnpexnenute sHepruto aucconuanuu Do monexymnbl A (k1x/MOIb).

4.10 Berueprute rpaduk 3aBucumoctu E ., = f(v), BbiOpaB 2-3 3HaYeHUs KBAHTOBOTO

YyHhClla U U PaccuMTaB 3HauUeHUs Eyqy B uHTEpBasie ot 0 10 U, -

4.11 Vxaxure Ha TpaduKe HIHEPTUI0 KOJeOATeNPHOrO [BMKECHHS HAa MaKCHMAIbHOM
K0J1e0aTeIbHOM KBAHTOBOM YPOBHE Emax (k) u sHepruto auccormarnmu Dy .
4.12 BplYKMCIMTE CHIOBYIO MOCTOSIHHYIO XMMHYECKOW CBsI3U K, TBYXaTOMHOW MOJICKYJIbI

A.
4,13 Belunciaure  BOJIHOBOE YHCIO COOCTBEHHBIX KOJE0AHWII  M30TONO3aMEIEHHOMN
MOJIEKYJIbI B.
4.14 OmnpenenuTe BETUYHHY M HAMPABICHUE U30TOMHOTO C/IBHTA.
BapuanT Monekyna A | v,-107, M’ v,-102, m*! 7,102, M" | Monekyna B
1 HI 2230 4380 - “HI
2 HF 3962 - 11344 *HF
3 HCI 2885 - 8339 HCI
3aoanue 14. Pacuem menjioemKocmu 2a3000pasHbIX  GeU4ECHIE  MEMOOOM

CHamucmu4ecKoil mepmoduuamuku
I/ICHOJ]LBYH CIICKTPAJIbHBIC JAaHHBIC, BBIYHUCIUTH TCIIJIOEMKOCTb HACAJILHOI'O Ira3a A npu

TeMIeparype

T. llomydeHHBId pe3yapTaT CpPaBHUTH
UCIIOJIb30BAaHUEM MHTEPIOJIALIMOHHBIX YPAaBHEHUMN.

C BEIMYHHOMN,

pacCUYMTAaHHON ¢

Temneparypa T, K
Bapuanr BemiectBo A IlogBapuaHT
1 2 3 4 5 6
1 CS, 1300 500 700 900 1200 1800
2 PCls 800 500 600 700 900 1000
3 CoH, 400 500 600 800 900 1000
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3.2. KoHTpo/bHBIE BONPOCHI JIs1 NPOBeAeHHs 3a4eTa (5 u 6 cemecTp):

Tembl 1 u 2 - XuMuueckasi TepMOJIMHAMHUKA U XHMHYECKOE PABHOBecCHe

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

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

3.Pacuer TtemnoBbiX 3¢ (}EKTOB paziuyHBIX THUMOB (Hha30BBIX MpeBpaliecHuil (TIaBICHUE,
KpUCTANTU3aIMsl, HCIapeHnue, BO3TOHKAa W T.J.) C HCIOJB30BAaHHEM TaOJUI] CTaHIAPTHBIX
TepMoauHamuueckux ¢yHkiuii. [Ipumepsl pacueros.

4.Pacyer TerioBbIX 3()(PEKTOB XUMUYECKUX PEAKIUH B 3aBHCUMOCTH OT TEMIIEPaTyphl IO
ypaBHeHU0 Kupxroda B quddepeHnnansHoi 1 HHTErpaibHOM Gopmax.

5. aTepnoNIAIMOHHbIE YPAaBHEHUS TEIUIOEMKOCTH, Pa3IUYHbIe X (DOPMBI, TPUMEHUMOCTD.
[Tpumepsl IpUMEHEHHUS.

6.Pacuer W3MEHEHHS] DJHTPONHMH I XUMHYECKOH pEakIuu [0 TeMIepaTypHbIM
3aBHCUMOCTSIM TEII0OeMKOCTH. [IpuMepsl pacyeTos.

7.HampaBreHre XUMHYECKOTO IIpOIecca — YCIOBUS HCIIONB30BaHUS dSHepruum [ ub0ca,
sHepruu ['enbMrosbiia, HTPONMHUU KaK KPUTEPHUEB TEPMOAMHAMHUYECKON BO3MOXKHOCTH (MU
HEBO3MO)XHOCTH) CaAMOTIPOU3BOJIBHOTO MPOTEKAHUS (PU3UKO-XUMHUYECKOT0 Tporiecca. [Ipumeps
pacueTos.

8.3aBHCHMOCTh KOHCTaHTBHI PABHOBECHS OT TEMIIEPATypbl — MPHUMEHHMOCTh ypaBHEHUH
1300apbl U U30XOPbl XUMUYECKOHN peaKkiuu, aHau3.

9.BeIpaxkeHusT JUII KOHCTAHTBI PABHOBECHUS I DPA3IMYHBIX THIIOB TOMOTEHHBIX W
TeTepOreHHBIX XUMUYECKUX PEaKIUH.

10. BrusHue M3MeHeHUs KOHIICHTPAIUH, JABJICHHS U TEMIIEPATYPhl Ha CIBUT XUMHUYECKOTO
paBHOBecHs — KadecTBeHHbIH aHanu3 (mo mnpunuuny Jle-lllatense) wu  cTpormii
TepMOJAMHAMUYECKUH pacueT. [Ipumepsr.

11. Pacyer KOHCTaHT PAaBHOBECHS XMMHYECKHX pPEaKIMi C MCIOJIb30BAHHWEM HCTUHHBIX U
CPEIHUX TEINIOEMKOCTEH.

12. TepmognmHaMHUYECKUN aHAIU3 CMEIIEHUS XUMUYECKOTO PABHOBECHS B 3aBUCHMOCTH OT
JTABJICHUSI, TEMIIEPATYPhI, CTEXHOMETPUN PEAKIIHH.

Tema 3 — ®a30BbIe paBHOBECHSI H PACTBOPBI HEXJIEKTPOJINTOB

13. Ilpumenenue nmpasuia ¢a3 ['m66ca — 11 yuCcTO (Ha30BBIX MPOLECCOB U AJIS MPOLECCOB C
MIPOTEKAaHNEM XMMUYECKUX NpeBpameHuii. [Ipumepsl.

14. Ananu3 pa3aMyuHBIX TUIOB JHArPaMM COCTOSHHS OJHOKOMIIOHEHTHBIX CUCTEM.

15. CpaBHutenpHas NpuMeHUMOCTh ypaBHeHHI Knaneiipona u Kinaneitpona-Knaysuyca.

16. BzanMocBs3b KPUBBIX OXJIAXAECHUS U IUAarpaMM COCTOSIHHSI IByXKOMIIOHEHTHBIX CHCTEM.
[TprMeprl MOCTPOEHUSI TMarpaMM MO KPUBBIM OXJIAX/IE€HUS U 00paTHO.

17. OnpeneneHre OTHOCUTENBHBIX MacC U MOJBHBIX KOJMUYECTB JKUAKOW U KPUCTATITMNUYECKOM
¢da3 mo auarpamMmam: TUTABKOCTH, JKHUJKOCTh-TIAp (MApOXKUIKOCTHOE PABHOBECHUE), WCIIOIB3YS
IPaBUJIO pblyara.

18. CpaBHHTENBHBI aHATW3 W TPUMEPHl Pa3TUYHBIX THUIIOB JUWArpamMM IUIaBKOCTH
JIBYXKOMITOHEHTHBIX CUCTEM.

19. Kpurepun kiaccUpUKAMN TUArpaMM COCTOSHHSL — TI0 CITOCOOHOCTH K PAacTBOPEHHIO
(a3, BO3MOKHOCTH OOpa30BaHMS U PA3JIOKEHUS XMMUYECKUX COCJMHEHUH, UX TEePMUUYECKOH
YCTOHYMBOCTH, 0COOEHHOCTSIM (Pa30BBIX (CTPYKTYPHBIX, arperaTHbIX ) MPEeBpaIleHUH BELIECTB.

Tema 4 - DIeKTPOXMMUYECKHE CHCTEMbI

20. Pacuer pH, pOH, paBHOBecHOTO cocTaBa Ui PAacTBOPOB JJIEKTPOIUTOB Ppa3THIHON
CTEXHMOMETPUYECKOT0  COCTaBa W  TIIyOMHOM  TPOIECCOB  acCOIUAlUU-TUCCOLUAIINY,
KOMIUIeKcooOpa3zoBanus u jip. [Ipumepsr.
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21. ®opmanbHOE U CYIIHOCTHOE COJEp)KaHHE MOHATHS aKTUBHOCTH KOMIIOHEHTOB PacTBOPA;
B3aMMOCBSA3b C BO3MOXHOCTBIO ITPOTEKAHNUS XUMHUUYECKHUX PEAaKIMH B paCTBOpaXx.

22. OcHOBHBIC (aKTOpPBI, BIMSIONIME HAa PABHOBECHE TPOIECCOB TUAPOIHM3A U
KoMILIeKcooOpa3oBanus. [Ipumepsl.

23. Ananu3 mapaMeTpoB ypaBHEeHHss HepHcTa Uit pacueTa paBHOBECHOTO 3JIEKTPOTHOTO
IIOTEHLIHANA.

24. B3auMOCBS3b MEXIY 3JIEKTPOJBUKYILEH CHIIONW TajJbBaHMYECKOTO AJIEMEHTa U paboToi
raJIbBAHUYECKOTO 3JIEMEHTA JUIsl PAa3JIMYHbIX THUIIOB IIPOLIECCOB.

25. Hcnonb30BaHUE pa3IMYHBIX BCIOMOTATEIbHBIX (CTAHIAPTHBIX) SJIEKTPOIOB U KA MPU
aHaJM3€e NIEKTPOXMMUYECKUX MOTEHIMAJIOB, TEOPETUYECKUE U MPAKTHYECKHE OCOOCHHOCTH MX

IIPUMEHEHHUS.
26. Teopernueckoe 00OCHOBaHHME M NMPAKTUUYECKUE OCOOCHHOCTH HMPUMEHEHHUs Pa3IUYHBIX
tunoB 31ekTpogoB (I u Il poma, OKHMCIUTENBHO-BOCCTAHOBUTENBHBIX, TIa30BbIX, HOHHO-

o0meHHbIX). [Ipumepsr.

27. TepMoaWHAMHYECKUN aHAIHA3 dJICKTPOXUMHUECKUX IPOIIECCOB, PACYCTHEIN armapar.

28. OOocHOBaHME U UCHOJIb30BAaHUE CTAHAAPTHBIX DIEKTPOJHBIX MOTEHIUATOB JUIsS
OTIpe/ICIICHUs] BO3MOXHOCTH TPOTEKAHUS, HAMPABIICHUS XUMHUYECCKHX M IJICKTPOXHUMHYCCKHUX
KOPPO3MOHHBIX MTPOLIECCOB.

29. TlpumenumocTh (MPHOIMIKEHHOCTh WCIIOJIB30BAHMS) CTAHAAPTHBIX TOTEHIIUAIOB IS
OLICHKH MPHUHLMUIUATHHON BO3MOXKHOCTU MPOTEKAaHUS OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKuHuii.

30. Pacuer DOJIC rampBaHmveckux dyeMeHTOB pazimmunbix TtHIoB (I, I, 11l pona,
OKHUCJIUTEITbHO-BOCCTAHOBUTEIIBHBIX, HOHHO-OOMEHHBIX, TA30BBIX U JIP.).

31. Teopernyeckue OCHOBBI M TMPAKTUYECKOE HCIOIb30BAHUE MOTEHIIMOMETPUUECKUX
U3MEpeHHil (ompeeneHnue KOHIeHTpalunu (aKTUBHOCTH) pacTBopa siekTponuta, pH pactBopa,
MOTEHLIMOMETPUYECKOE TUTPOBAHUE).

32. XuMHUYECKHEe MCTOYHUKM TOKA — COBPEMEHHBIC JOCTHKECHHS WU MPOoOJieMbl B 00JacTu
MIPOU3BOJICTBA OaTapeii, akKyMyJISATOPOB, TOIJIMBHBIX 2JIEMEHTOB.

33. Pacyer W aHaiMM3 CTENEHW [UCCONMAIMM M KOHCTAHTHI JUCCOLMALMUA  Ccl1Iabdoro
AIIEKTPOJIUTA U3 U3MEPEHUI IIEKTPOIPOBOTHOCTH.

34. Ananu3 3aBUCHMOCTEH YIENBbHOW, MOJIIPHOH ¥ DKBHUBAICHTHOM DIIEKTPHUYECKUX
MPOBOAMMOCTEN CUIBHBIX U CIA0BIX SJEKTPOIUTOB OT KOHIEHTPAIIUU U TEMIIEPATYPHI.

35. Teopernyecknue OCHOBBI M IMPAKTHYECKOE HCIOJIB30BAHUE W3MEPEHHUH IJICKTPHUSCKON
MPOBOAMMOCTH (KOHIYKTOMETPUUYECKUE AATYUKU, KOHAYKTOMETPUYECKOE TUTPOBAHUE U JIP).

Tema 5- Xumnueckass KHHETHKA U KaTaJIu3

36. Bo3MOXXHOCTH, OTrpaHWYECHHs] W aHaIU3 TEPMOJWHAMUYECKOTO U KHHETHYECKOTO
MOJIXOJ0B K UCCJIEIOBAHUIO XUMHUYECKUX MPOIECCOB (peaKIluii).

37. T'paHunbl TPUMEHMMOCTH 3aKOHa JEHCTBYIOIIMX MacC — OCHOBHOTO TIOCTylaTa
XAMHYECKOW KUHETUKU U COOTBETCTBYIOIIUX KUHETUYECKUX YPABHEHUM.

38. B3auMoCBS3b M MPUHIUMHUAIBHBIE OTIUYUS B TOHATUSX TMOPSAIKA U MOJIEKYISIPHOCTH
XUMHYECKOW PEaKIUH.

39. OOmwmii moaxoAa K COCTaBICHHIO W MHTETPUPOBAHUIO KUHETHUECKUX YypaBHEHUI
Pa3JIMYHBIX MOPSIKOB; YCIOBUS TPUMEHUMOCTH.

40. OueHka MOpAIKA M MOJICKYJISPHOCTH XUMHYECKHX pEaKIui; OOIIHOCTh U Pa3IUYUs.
IIpumepsl.

41. BeisiBICHHE W aHAIW3 JUMHUTHPYIOIIUX CTAAWA AN Pa3IUYHBIX THIOB XHUMHYECKHX
peaKkui.

42. TlocTpoeHHe U aHAIHM3 PHEPTETUYECKUX TUArpaMM XUMUYECKUX PEaKIUil.

43. TlocTpoeHHe, aHATU3, OTIWYHS DHEPTETUUYCCKUX JUArpaMM XUMHUYECKHX peakiui 0e3
KaTaJau3aTopa U ¢ KaTajau3aTOPOM.
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44, OU3NKO-XUMHUYECKHUE OCHOBLI NPUMCHCHUA PAAUOAKTUBHBIX H30TOIIOB B CXCMax
KOHTPOJISI M aBTOMATH3AI[MH TEXHOJIIOTHYECKUX TIPOIECCOB JUISi OOHAPYKEHHS CKPBITHIX
ne(EeKTOB.

45. AHaiu3 COBMECTHOTO W HE3aBUCHMOTO BIUSHHS ITapaMeTpoB (TEMIIEpPaTyphl JaBICHHUS,
00beMa, cocTaBa pearupyromieil CMecu) Ha CKOPOCTh XUMHUYECKON peaKkiuu

Tema 6 — Meroabl HM3y4YeHHsI CTPOEHHUSI MOJIEKYJ, OCHOBAHHbIE HA IEKTPHYECKHX
cBOMCTBAX

47 Tlonsipu3anysi MOJIIPHBIX U HEMOJSIPHBIX MOJIEKYJI B IOCTOSTHHOM U TIEPEMEHHOM
ANIEKTpUYECKUX Moisax. Pedpakimsi.
48. Ypasuenus [e6as, Knaysunyca-Mocortu u Jlopenn-Jlopentia.
49. OnpeneneHne AUIMOTHPHOTO MOMEHTA U TIOJSPU3yEMOCTH MOJICKYII.
50. Mcnonp30BaHKE 3JEKTPUIECKUX CBOHCTB MOJIEKYJI JIJISl ONPEICIICHHUS CTPOCHUS MOJICKYIT
¥ COCTaBa PacTBOpA.

Tema 7 — OnTuyecKHe METOAbI HU3YyYCHUS CTPOCHUS BeIIECTBA

51. BpamatenbHblil CIEKTP MOIJIOMICHHUS.

52. MOMEHTBI UHEPLIMH JBYX- U MHOI'OATOMHBIX MOJIEKYJI

53. KonebarenpHO-BpaIiaTeIbHbIA CIEKTP MOTIOMICHHUS.

54. Yucno 1 Tunsl KosiebaHuii B MHOrOAaTOMHBIX MOJIEKYJIax.

55. YcnoBust akTuBHOCTH HOpMaibHBIX Kosiebanuii B K- n KP-ciekrpax.

56. CoBMeCTHOE HCMOJIb30BaHUE KousiebarenbHO-BpamareibHblx WK-cnekTpoB U crnekTpoB
KOMOMHAIIMOHHOTO PacCesIHUSL IS CY)KJIEHUS O CTPYKTYpPE U CBOMCTBAaX MOJIEKYIL.

3.3. KonTpoabHbie Bompochbl mo kypcy "®usnueckas xumus' K dk3ameny ( S m 6
ceMecTp)

Temsl 1 u 2 - XumMuyeckasi TepMOJIMHAMHUKA M XUHMHYECKOe PABHOBecHe

1. ®yskumm mpomecca W (QYHKIUH COCTOSIHHSA. BHYTpeHHssT dHEprusi, Termiora, padora,
3aKOHBI TEPMOJIUHAMUKH.

2. Pabora pacmupeHHs HICATHPHOTO Tra3a B HM30TEPMHYECKOM, M300apHOM H H300apHO-
U30TEPMHUYECKOM Tpolieccax.

3. TemioTa mporeccoB Mpu MOCTOSHHOM 00beMe U JIaBJICHHH.

4. TlepBslii 3aKkOH TepMoANHaMUKU. PacueT TeroBbix 3 dexToB. 3akoH ['ecca.

5. TemnoTsl 00pa30BaHUs U TEIUIOTHI CTOPAHUS BemIeCcTB. VX MCIONb30BaHUE ISl pacYeTOB
TETUIOBBIX 3()(PEKTOB XUMUUYECKUX PEaKLIUH.

6. Ompenenenne TeIIOEMKOCTH. VICTHHHAsT H CpPeHHSSI TEIUIOEMKOCTh. 3aBUCHUMOCTb
TETUTIOEMKOCTH OT TEMIIepaTyphl (MHTEPIIOISIIMOHHBIC YPaBHEHHUS).

7. 3aBUCHMOCTH TEIJOBOTO 3P PeKTa XMMUYECKUX PEaKIUHA OT TeMmIeparyphl. Y paBHEHUE
Kupxroda.

8. MHurerpupoBanue ypaBHeHuss Kupxroga. CocraBneHue ypaBHEHHs s pacdera
TETUTOBOTO P PeKTa XHMUIECKON peakIiuy Py 3aJaHHOH TeMIepaType.

9. TepmoauHamMHyuecKu oOpaTumble u HeoOpaTUMbIe IIPOLIECCHI. Pabora
TEPMOJIMHAMHYECKH 00paTUMOTO TIpoIIecca.

10. Ourponus. Maremarndeckue BoipakeHus |l 3aKkoHa TepMOJMHAMUKY 7151 OOpaTUMBIX U
HEOOpaTUMBIX MPOIIECCOB.
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11. HM3MeHeHue >HTpONMM B U30JIMPOBAHHON CHCTEME KaK KpUTEpUI HallpaBJIEHUs Ipoliecca
U COCTOSIHHSI paBHOBECHSI.

12. M3meHeHuWe >HTPONUH NPU HATPEBAHUH, PACIIMPEHUN, CMEILICHUH HJICAIbHBIX T'a30B MPH
(ha30BbIX Epexoaax.

13. Tocrynart IInanka. Pacuer aOCOMIOTHON SHTPOIHH.

14. V3mMeHeHue >HTPONHUH B XUMHUYECKUX peakiusax. CocTaBieHHe ypaBHEHHS i pacuera
VM3MEHEHUS SHTPOIUU XUMHUYECKON PEAKIIMU IIPU 3aJaHHOM TEMIIEPATYpE.

15. MakcumanbHasg ¥ MakcUMalbHas 1osie3Has pabora. TepMoanHaMUYecKue MOTEHIIHAIBI
KaK Mepa paboTOCTIOCOOHOCTH CHCTEMBI.

16. TepmonuHamMuyeckue MOTEHIMANbI KaK KPUTEPUN HAMpPaBIIEHUS MPOLIECCa U COCTOSHUS
PaBHOBECHS B 3aKPBITHIX CUCTEMaX.

17. Dueprus I'eapmrombiia (M30XOPHO-U30TEPMHUYECKUN TOTEHIMAN) W 2Heprus [mdbca
(n300apHO-M30TepMUYECKHil moTeHwan). CBOOOIHAS U CBSI3aHHAS YHEPTHSL.

18. 3aBucumocts sHeprun ['u66ca OT TeMIEpaTypsl U JaBICHUS.

19. Vpasuenue ['enpmronpua-I' u6oca.

20. 3aBucumocTth HHepruu I'mbbca oOT cocraBa CcUCTEMBl. XUMUYECKUN MOTEHIIMAT
KOMITOHEHTa CHCTEMBI.

21. XuMudecKkuil NOTEHIUAT UICATbHOTO U PEaIbHOTO ra3oB. ®YruTUBHOCTh, KOAPHUITUEHT
(YrUTUBHOCTH; aKTHBHOCTH, KO3()(PHUIIMEHT aKTUBHOCTH PEabHOro raza. MeTopl HaXOXICHUS
K03 (UIIMEHTOB PYTUTUBHOCTH M aKTUBHOCTH.

22. BwiBOj ypaBHEHHS "M30TEPMbI XUMHUYECKOW peakuuu'.

23. TepMoaMHAMUYECKHE U MPAKTUYECKUE KOHCTAHTHI paBHOBeCHS. CBsI3b MEXKI1Yy HUMH.

24. PaBHOBecHEe B TETEPOTCHHBIX XHUMHYECKMX peakuusx. KOHCTaHTBI paBHOBECHS
TeTePOTreHHBIX PEAKIIHIA.

25. 3aBUCHMOCTh KOHCTAaHTBI PABHOBECHS OT TEMIIepaTypbl. BeIBox M aHamU3 ypaBHEHUS
n300apbl XUMUYECKOH peakiuu B qudpepeHnnansHoi popme.

26. WarerpampHas ¢opma ypaBHEHHS H300apbl XuUMHUYeckoil peakuuu. CocraBieHne
ypaBHEHHMS JUIs pacyeTa KOHCTAHThI pAaBHOBECHUS] XUMHUECKOW PEaKLIMU OT TEMIEPaTyphl.

27. TemnmnoBas Teopema HepHcTa 1 ciie/iIcCTBHS U3 HEe.

Tema 3 — @a30Bble pABHOBECHS H PACTBOPHI HEXIEKTPOJIUTOB
28. IIpaBuno ¢a3 I'ubbca. Ilonsarue "¢asza", "cocraBnsromiee BemecTBa", "4UCIIO
KOMIIOHEHTOB", ""TepMOJIMHAMUYECKHE CTENIEHU CBOOOIbI".

29. YcnoBue TepMOAMHAMUYECKOTO PaBHOBECHUS MEXAY (pa3aMH.

30. BeiBox, aHanmu3 1 HHTETpHpOBaHue ypaBHeHus1 Kitaysuyca-Kianeiipona.

31. JluarpamMMbl COCTOSIHHSI OJIHOKOMITIOHEHTHBIX cucTeM. VX pa3bop ¢ momolibio npaBuiia
¢a3 I'nb6ca.

32. UneanbHble U HeUJeadbHbIE pacTBOPHI. 3aKoH Payris.

33. ITlpenenbHO pa3baBiIeHHBIC, aTepPMAaJIbHBIE, PETYISIPHBIE PACTBOPHI.

34. IlapuumansHble MOJIbHbBIE BeIMUUHBL. Y paBHeHus [ n60ca-/lrorema.

35. XuMHYecKHii MOTEHIMa] KOMIIOHEHTA B UCaTHbHOM H HEMJICATHEHOM PacTBOpax.

36. BpruncneHust akTUBHOCTH PAaCTBOPUTEIS MO MTOHWKEHUIO JIBJICHUS Mapa HaJl pacTBOPOM

37. BeruncneHne aKTUBHOCTH PACTBOPHUTENS IO TIOHMKEHUIO TEMIIEpaTypbl 3aMep3aHus
pacTtBopa.

38. BrruncneHne akTHBHOCTH PACTBOPUTEIISI IO OCMOTHYECKOMY JIABIIEHHIO PACTBOPA.

39. KomnuratuBHbIE CBOMCTBA pAaCTBOPOB M UX MPAKTHYECKOE MCIIOIb30BaHUE.

40. PacTBOpHMOCTB T'a30B B )KHUIKOCTH. 3aBUCHMOCTb PACTBOPHUMOCTH OT TEMIIEPATYPHI.

41. PacTBOPUMOCTh Ta30B B JKUAKOCTH. 3aBUCHUMOCTb PACTBOPUMOCTH OT JaBJICHUS H
n00aBKH d7eKTposinTa. YpaBHeHHne CeueHona.

42. HeorpaHuyeHHO pacTBOpPHMbIE IpPyr B JpYyre >XHUJAKOCTH. BpluucieHue aBleHUs U
cocTaBa napa HaJl uJiealnbHbIMU pacTBopaMu. lepBolit 3akoH ['n66ca-Konosanona.

43. Jlmarpammbl "oOIuee naBieHue-cocTaB", "TeMmIeparypa KHUIEHUsi - cocTaB',"cocTaB
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pacTBoOpa -cocTaB napa" Juis HACaIbHBIX PACTBOPOB.

44. ®azoBas AMarpaMMa paBHOBECHs KUAKOCTh — map. [IpaBuio peryara.

45. Buppl meperoHKu: HHTErpaibHas, nuddepenunansuas, GpaxnuoHHas, peKTuduKanus.

46. A3eoTporHble pacTBOPHI. JlmarpamMmbl paBHOBECHS KUAKOCTb — Map IS a3€0TPOIHBIX
pacTBOpoB. PexkTu(ukaius a3eoTponHbIX PaCTBOPOB.

47. OrpaHuyeHHas: B3aUMHas pPacTBOPUMOCTb KHJKOCTel. BiusHue TtemmepaTypsl Ha
pacTBOPUMOCTb.

48. [laBneHHe M COCTaB HACBIIIEHHOTO Mapa B CHCTEMax C OrPaHUYEHHOW B3aUMHOI
pacTBopuMoOcCThio. Jluarpammel "oOliee AaBieHue coctaB', "Temmeparypa KUIEHHs - cOCTaB',
"cocTtaB pacTBOopa — cocTaB mapa" JJisl CUCTEM C OTPaHUYECHHOM B3aMMHOM PacTBOPHUMOCTHIO
JKUJIKOCTEMN.

49. JlaBneHue U COCTaB Iapa HaJl CMEChI0 B3aMMHO-HEpaCTBOPUMBIX kuakoctel. [leperonka
C BOJISIHBIM I1apOM.

50. PacTBOpHMMOCTH TBEpP/IbIX BEIIECTB B )KHUJIKOCTU. MaeanbHas pacTBOPUMOCTDb. Y paBHEHUE
[penepa.

51. [Imarpammbl IUIaBKOCTH JIBYXKOMIIOHEHTHBIX CHCTEM C MOJHOM pacTBOPUMOCTHIO B
KUJKOM U IIOJIHOM HEPaCTBOPUMOCTBIO B TBEP/IOM COCTOSIHMM. KpuBbIe 0XJ1aX1eHus.

52. [lmarpamMmbl TUIaBKOCTH JIBYXKOMIIOHEHTHBIX CHCTEM C IIOJIHOM pPacTBOPUMOCTHIO B
YKUJKOM U TBEPJIOM COCTOSIHMM. BUJIbI TBEpABIX pacTBOPOB.

53. [marpamMmbl COCTOSIHUS JBYXKOMIIOHEHTHBIX CHUCTEM C TIOJHOW pacTBOPUMOCTHIO B
KUJKOM U OTPaHMUEHHOW PaCTBOPUMOCTBIO B TBEPAOM COCTOSIHMU. KpuBble OXJ1axaeHUs.

54. JlmarpamMmbpl TUJIaBKOCTH JBYXKOMIIOHEHTHBIX CHUCTEM, OOpa3yloUIMX XUMHUYECKUE
COEIMHEHUS, IIaBALIMECs 0€3 Pa3IoKEHUs U C PA3JI0KEHUEM.

55. [lmarpamMmbl COCTOSIHUS TPOMHBIX JKUIKAX CHCTEM C OIPAaHUYEHHOH B3aMMHOUN
PacTBOPUMOCTHIO

56. Pacrmpenenenne pacTBOPEHHOrO BELIECTBA MEXAY JABYMS OKUAKUMH  (a3amu.
OKCTparupoBaHHUe.

57. JImarpamMmbl TUIABKOCTH TPEXKOMITOHEHTHBIX CUCTEM.

Tema 4 - DIeKTPOXUMHYECKHE CHCTEMbI

58. KonnuratuBHble CBOWCTBA pacTBOPOB JIEKTPOIUTOB. MI30TOHWYECKHI U OCMOTHYECKHMA
KOA(UIIUEHT.

59. CrtpoeHHe pacTBOPOB CUJIBHBIX AJIEKTPOIUTOB. OCHOBBI 3JEKTPOCTATHUECKOW TEOPHUU
pacTBOPOB CHIIBHBIX JJIEKTPOIUTOB Jlebast u XIOKKes.

60. YpaBHeHue ans pacueTa CpeIHMX HOHHBIX KoddduimentoB aktuHoctd (I, 11 u Il
npuOmkeHus Teopun Jledast u X1okkens).

61. PaBHOBecMe B pacTBOpax JJEKTPOJIMTOB. TepMOIUHAMHUYECKHE U TMPAKTHYECKUE
KOHCTaHThl HOHHBIX PABHOBECHUH.

62. DnekTpoXMMHUYECKHi MOoTeHIMajd. BO3HMKHOBEHHE CKauka IMOTEHIHalla M JIBOMHOTO
AIIEKTPUYECKOTO CJI0S Ha TPaHUIIE pa3jiesa MeTallll — pacTBOP JEKTPOJIUTA.

63. BoaopojaHas mikaa 3JeKTPOAHBIX MOTEHIINAIOB.

64. Ypasuenme Heprcra mis paBHOBecHOTO mToTeHIMana. CTaHAAPTHBIA AJIEKTPOIHBIN
MOTEHLUA.

65. Onextpomsr | poma. Ilpumepbl. DIIeKTpOIHBIC peakiuu. PacdeT paBHOBECHBIX
MOTEHIIHAJIOB.

66. Onextponsr |l poma. ITlpumepsl. DJeKTpoJHBIE peakiuu. Pacdyer paBHOBECHBIX
MOTEHIIHAJIOB.

67. OKHCIUTETHLHO-BOCCTAHOBHUTEIbHBIC JJICKTPOABL. [IpuMephl. DNEKTPOJHBIE PEaKIUH.
Pacuer paBHOBECHBIX MOTCHIIUAJIOB.

68. MonooOMeHHBIE 31eKTPOAbl. CTEKISTHHBINA JJISKTPO/I.

69. KonneHTpannonHele raibBaHn4eckue dneMeHThl. Pacuer DJ1C
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70. XuMmudeckue raaibBaHnueckue 3aeMenTsl. Pacuer D/C.

71. TanpBaHWYECKHE DJJIEMEHTHI C TIEpEeHOCOM H 0e3 mepeHoca. Mcmonb3oBaHue
rajJlbBaHMYECKUX DJIEMEHTOB 0€3 MepeHoca Ui IKCIEPUMEHTAIBHOTO OINPENEICHUsI CPEIHUX
MOHHBIX aKTUBHOCTEH.

72. Vicrionmp30BaHWE  CTaHIAPTHBIX IMOTCHUUAIOB JUISL  ONpEACTCHHUS  HaIpaBICHUS
OKHCJIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIUIl.

73. Vcmonp30BaHME  CTaHIAPTHBIX  IMOTCHUUAIOB JUISL  ONpEACTCHHUS  HaIpaBJICHUS
INEKTPOXUMHUUYECKUX PEaKLIUH.

74. OnpeneneHre TEPMOJMHAMHYESCKUX MMapaMeTpoB XxuMuuecknx peakimii (AH, AS, AG),
UAYIIMX B TaJIbBAHUYECKOM SJIEMEHTE.

75. OnHOpa30Bble XMMUYECKUE UCTOUHUKH TOKA.

76. MHOropa3oBble XUMHUYECKHE UCTOUYHUKH TOKA (AKKyMYJISITOPHI).

77. YnenpHas, MOJIEKYJSpHas M SKBUBAJICHTHAs HPOBOAUMOCTb. CBsI3b 3JIEKTPUUECKON
MIPOBOAMMOCTH C MOABMKHOCTSIMU HOHOB.

78. 3aBUCHMOCTP JIEKTPUIECKON MPOBOJUMOCTH OT TEMIIEPATYPBI, TPUPOBI HIEKTPOIUTA U
pacTBOPUTEIIS.

79. 3aBUCHMOCTH YIIENBHOM 3JIEKTPOIPOBOJHOCTH OT KOHIEHTpamuud s ciaaboro u
CUJIBHOTO DJIEKTPOJIUTOB.

80. 3aBUCHMOCTH SKBHBAJICHTHOU MPOBOJUMOCTH CHIIBHBIX JIEKTPOIUTOB OT KOHIIEHTPAIIHH.
OcHosHble nonoxxeHus Teopun [edas-Xrokkens-Onzarepa.

81. IIpakTHdeckoe UCIOIb30BaHUE H3MEPECHUN ICKTPUICCKON TIPOBOUMOCTH.

82. Yucna mepeHoca, UX HCIOJIb30BAaHUE IS ONpPEACICHHS AJIEKTPUUECKOW MPOBOAMMOCTH
OTJICIbHBIX HOHOB.

Tema S - Xumnyeckasi KHHETHKA M KaTAJIHU3
83. CKkopoCcTh peakuMu sl TOMOIeHHOHM U rereporeHHoil peakuuu. Kunerudeckoe
ypaBHeHHE. MOJIEKYJIAPHOCTD U MOPSI0K TOMOTeHHOM peakiuu. CTaauifiHOe MPOTeKaHue
peaKkuuu.
84. Kunernueckas kpuBas. MeTOIbI OnpeesieHHs TOPSIKA PEaKIHIH.
85. Peakumu 1, 2 u 3 mnopsaka. BelpaxkeHue s KOHCTaHTBI CKOPOCTH M IEpUoja
MIOJIYIIPEBPAILICHHUS.
86. CnoxxHble peaklUu: ABYXCTOpPOHHUE (00paTHMBbIe) U NapajiesIbHbIE.
87. CnoxHble peakInu: TOCIe0BaTEIbHBIC U COTPSKCHHEIE.
88. Mero/ KBa3UCTallMOHAPHBIX KOHIIEHTpAUMi. MeXaHn3M MOHOMOJIEKYJIAPHBIX PEaKIUM.
89. 3aBUCHMOCTH CKOPOCTH TOMOT€HHON XMMHUYECKOW PEAaKIIUU OT TEMIIEpaTyphl. Y paBHEHHE
AppeHnnyca.
90. Cranmuu rereporeHHoro mporecca. Jnpdys3us B razax, UIKOCTIX U TBEPABIX Tenax. 1 u
2 3akoHbl PuKa.
91. BimsHue TeMnepaTyphl Ha T€TEpOTeHHBIN TPOIIECC.
92. BiusiHue nepeMenMBaHus Ha PeKUM reTepOreHHOTo Mpolecca.
93. Teopusi akTuBHBIX coyaapeHuid. OCHOBHBIE JOMyIIEeHWs. BelpakeHue s
NPEIPKCIIOHEHIIMAIBHOTO MHOXKHUTENS B ypaBHEeHUHN Appenuyca. Ctepudeckuii hakrop.
94. TlonsTHE aKTUBHUPOBAHHOTO KOMIUIEKCA. BhIpakeHHe KOHCTAHTBI CKOPOCTH IO METOIY
[IEPEXOJHOTO COCTOSHUSA.
95. CormocraBieHre ypaBHEHUI TEOPHHM AaKTHBHBIX COYJApEeHUH W TEOPUH MEPEXOIHOTO
cocrosanus. Henocratku teopuil.
96. BnusHME pacTBOPHUTEIS HA CKOPOCTh PEAKIUil B pacTBOpax. [[OMO- U reTepoIMTHICCKUE
peakuum.
97. TereponuTHYecKue peakiny. BiusHue HOHHON CHITBI PACTBOpA H 3apsI0B pearupyromx
4aCcTUL] HAa CKOPOCTb IIpolLiecca.
98. IlepBUYHBINA U BTOPUYHBIH COJIEBBIC YPPEKTHI.
99. OcoOeHHOCTH IEMHBIX peakinii. Bo3HHKHOBeHUE, pa3BUTHE U OOPHIB 1eneil. TennoBoi u
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LEMHON MeXaHU3Mbl BOCIUIAMEHEHUSI.

100.0Ocob6ennocTr mpoTekanusi (HOTOXMMHUUYECKHX peaknuidi. BuipaxxeHue 1isi KOHCTaHTHI
cKOopocTH (POTOXUMHUYECKON peakuuu. [IpruMepsl GOTOXUMHUECKUX PEaKLIUH.

101.006mme cBoiicTBa KaTaJu3aTOpOB. | OMOTreHHBIH M TETEPOTCHHBIM Karaiau3. BiusHue
KaTaJM3aTOPOB Ha MPEAIKCIOHEHIIMAIbHBIA MHOXHUTEIh U HHEPTUI0 aKTUBALMK B YpaBHEHUU
Appennyca.

102. T'omorennbIit kKaTtanu3. KHcnoTHO-0CHOBHOM KaTtann3. @epMeHTaTHBHBINA KaTaIn3.

103. AncopOruss u rereporeHHbI Katanm3. M3orepma m m3obapa amcopOumm. Cramuun
TETEpOreHHOro KaTajln3a 1 BIMSHUE TeEMIEPATypbl. T€Opuu reTeporeHHOro Karaiusa.

Tema 6 — Meroabl H3yYeHHs] CTPOEHUSI MOJIEKYJI, OCHOBAaHHbIE HA JIEKTPHYECKHX
cBOMCTBAX

104. [Tonsipu3anvst NOJMSPHBIX U HEMOJSPHBIX MOJIEKYJ B TIOCTOSTHHOM U TIEPEMEHHOM
ANEKTPUUYECKUX MOMsIX. Pedpakius.

105. Ypaeuaenus [le6as, Knaysuyca Mocortu u Jloperi-JlopenTia.

106. Omnpenenenue JUMOILHOTO MOMEHTA U MOJIIPU3EMOCTH MOJIEKYIT.

107. Hcnonp30BaHUE JIEKTPUUECKUX CBOMCTB MOJIEKYJI IJIs ONPEAETICHUS] MOJIEKYIT U

COCTaBa pacTBoOpa.

Tema 7 — OnTu4eckue MeToAbl H3yYEeHHUS CTPOCHUS BellleCTBA

108. OO0mast XxapaKTepUCTHKA MOJIEKYJISIPHBIX CIIEKTPOB.

109. Bpamarensuble crnekTpsl. OrmnpeneneHue MOMEHTa HHEPUUMHM M PABHOBECHOI'O
MEXBSIEPHOTO PACCTOSHUS Ul JBYXBAJICHTHBIX M JIMHEHHBIX MHOTOAQTOMHBIX MOJEKYNT H3
CHEKTPAJIbHBIX IaHHBIX.

110. DHeprust KoneOATETHHOTO JBW)KCHUS JIBYXaTOMHOW MOJIKYJIBI B TPUOIMKEHUH
rapMOHUYECKOT0 U @HI'APMOHUYECKOT0 OCLIUIIIATOPA.

111. Onpenenenue CcoOCTBEHHOH 4YacTOThl W Kod((dHIMEHTa aHTapMOHWUYHOCTH U3
K0JIeOATEIbHOTO CIIEKTPA MOTJIOMICHHS.

112. OnpeneneHrie YHEPTUN CBSI3U U3 KOJIEOATEIFHOTO CIIEKTPA MOTIIOICHHUS.

113. Yucno w TUOBI  HOPMalbHBIX  KoJeOaHMM  MHOTOATOMHBIX  MOJIEKYJI.
XapaKkTepuCTUIECKNE YACTOTHI.

114. BpamaTenbHO-KoIe0aTenbHbIe CIIEKTPhI MOTJIOMICHHS ABYXaTOMHBIX Moiekyn P-, R- u
Q-BeTBH, UX MPOUCXOXKIICHHE.

115. DnexTpoHHO-KONE0aTENBbHO-BpalIaTenbHble cekTpbl. [Tpuniun dpanka-Konnona.

116. OnpeneneHre SHEPTHH IUCCOIMAIMKA W3 3JIEKTPOHHO-KOJIEOATEeIhHO-BPAIIaTEIbHBIX
CIIEKTPOB.

117. CnexTpbl KOMOMHALIMOHHOTO paccesiHusl, conocraBienue ux ¢ UK-cnekrpamu.

3.3. TeMbl KOHTPOJILHBIX PadOT
3.3.1 KonTpoJsbHasi paéoTa mo TepMOANHAMHUKH:
JIist XUMUYECKOH peaKItim aA +bB = cC + dD, nporekaroieii npu TemiepaType
T wu nasnenun P, ompenenuTs COCTaB paBHOBECHONW CMecH (BBIXOJ TPOJIYKTOB) U
NIPOAHATM3UPOBATh BIMSIHAE TEMITEPATYPHI M TABJICHUS Ha BBIXOJI IIPOIYKTOB.

3.3.2 KoHTpoibHasg paGoTra MmO ONTHYECKHMM MeTOAaM M3yYeHHsl CTPOEHMsA
BellleCTBA:

e lcnonp3ys 3Ha4eHHs BOJIHOBBIX YHCEN JIBYX COCEAHHUX IHMKOB BO BpAIIaTEIbHOM
CHEKTpe TMOTJIOIICHUsI JIBYXaTOMHOW  MOJIEKYNBI, OINpPENEIUTh  MEXbsJIEPHOE
paccTosiHHE.

e lcnonb3ys BOJHOBBIE YKCiIa HAOIIOIaEMbIX TMKOB (OCHOBHOM TOH, IIEPBBI U BTOPOIi
00epTOHBI) B KOJICOATEIILHOM CHEKTPE JBYXaTOMHOW MOJIEKYJbl, ONpPEICTUTh
COOCTBEHHYIO  4YacTOTy KoyiebaHHMII aToMOB B  MOJeEKyJe, KOI(PPUIUEHT
AQHrapMOHMYHOCTHU U SHEPTUIO AUCCOLUAIIMH MOJIEKYJIBI.
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3.3.3 KonTposbHasi padoTa 110 KHHETHKH:

Hcmone3ys naHHBIE MO TeKyIled KOHLETPalWH WCXOJHBIX BEIIECTB XHMHUYECKOMH
peaKIMy, pacCYUTaTh KOHCTAHTY CKOPOCTH JAAHHOW PEaKLUH, IEpUO] MOIYIPEBpAIECHUS U
KOHLIEHTPALIMIO HCXO/IHOTO BEIIECTBA B KOHKPETHBI MOMEHT BPEMEHH.

4. MeToanyeckre MaTepuajbl s ONpe/eseHUs] NMPOLeAyp OLEHUBAHUS 3HAHMI,
YMeHHI, HaBBIKOB U (MJIH) ONBITA AeATEJbHOCTH, XaPAKTEPU3YIOIIMX 3TAMNbI
(popMupoBanus KoMIeTEeHIIH.

HpOMe)KYTO‘IHaSI arrecrtanuda 10 JUCHUIUIMHE MTPOBOAUTCA B COOTBCTCTBHU C

tpedboBanusimu CTII
CTO CIIoI'TU(TY) 016-2014. KC YKB/I. ITopsimok npoBeneHus 3a4€TOB U YK3aMECHOB.
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