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1. Hepeqeﬂb IJIAHUPYEMBIX pE3yJibTaTOB oﬁyqe}mﬂ Mo JTUCHHUIIJINHE, COOTHECCHHBIX C IVNIAHUPYEMBIMHU pPE3yJbTaTaMH OCBOCHUA

00pa3oBaTeJIbHOM MPOrpaMMBbl.

B PE3YIbTATC AJIsd OCBOCHUSA O6p330BaTeJ'II)HOI71 IIporpaMmel Cri€ciyuaauTeTa O6y‘l310H.IPII>iC§[ JOJIKEH OBJIAACTH CICAYIOIUMH pE3yJibTaTaMn

o6yquH;1 10 AU CHUIIIINHEC:

Ko n nHaumenoBaunue
KOMIIETEHIINU

KOI[ W HAUMCHOBAHUC MHUKATOpA
JOCTHXXCHHA KOMIICTCHIIMH

[Inanupyemblie pe3ynbTaTbl 00ydeHUs
(IeCKpUITOpHI)

OIIK-3

CriocoOeH nMpoBOAHUTH
DKCTICPUMEHTAIBHYIO PadOTYy C
DpraHU3MaMH U KJIETKaMH, UCIIOJIb30BaTh
i)I/I?;I/IKO-XI/IMI/I‘-IeCKI/Ie METOABI
[iCCIIeIOBaHUsI MAKPOMOJICKY/I,
MaTeMaTHYECKHUE METO bl 00pabOTKH
DE3yJIbTATOB OMOJIOTUYECKUX
MCCIIeI0BaHNM;

OIIK-3.3

3HAaHUE U aKTUBHOE HCIIOJIb30BAHNE
MIPUHLUIIOB TEPMOJINHAMHUKHN, XUMUYECKOU
KMHETUKH, YYEHHS O PACTBOPAX U XUMHUHU
BBICOKOMOJIEKYJIIPHBIX COCIMHEHUN B
OMOJIOTNYECKUX UCCIIEJOBAHUSIX

3HaTh:

TEOPETHYECKUE OCHOBBI TEPMOIMHAMUKH, XUMHYECKOM
KHHETUKH, YUYECHUS O PACTBOPaxX, 0COOCHHOCTH
BBICOKOMOJIEKYJISIPHOTO CTPOCHUSI MaTEPUH

YMmerh:

- OPTaHU30BaTh IKCIIEPUMEHT B 00JIACTH OMOJIOTHIECKUX
WCCJICJIOBAHHUI U HHTEPIIPETUPOBATH €T0 PE3yJILTATHI B
COOTBETCTBUH C COBPEMEHHBIM YPOBHEM Pa3BUTHUS
(U3NIECKON XUMHUH.

Baagern:

- METOJIaMU TEPMOJAMHAMHYECKUX PACYCTOB, KHHETHIECKOTO
aHaJIM3a, UCCIIEIOBAHMS PACTBOPOB U MAKPOMOJIEKYII.




2. MecTo AMCHHMILIMHBI B CTPYKTYpe 00pa30oBaTe/IbHOM NPOrPaMMBblI.

JlucuunianHa OTHOCUTCS K 00s13aTenbHOoM yacTu bioka 1 «lucuuminasny 00pa3oBaTeIbHOM
nporpammel  cnermanuteta (b1.0.11) M3ywaercs Ha TpeTbeM Kypce, B IATOM M IIECTOM
cemMecTpax.

B Meroanueckom IU1aHE AMCHUIUIMHA ONUPAETCS HA 3HAHMS, MOJIYYEHHBIE CTYIEHTAMH
paHee MpH HW3yYEHUH HEOPraHMYECKOW, OPraHMYeCKOW XWUMHHM, MaTeMaTHKH U (PU3HKH.
[TomyuyeHHbI€ B IIpo1iecce u3yyeHus TMCUUIIMHbI «Du3nyeckas XUMUs 3HaHUS, YMEHHUSI, HAaBbIKU
MOTYT OBITh HCIIOJNIb30BaHBl B HAy4YHO-MCCIENIOBATEIbCKOW paboTe cHenuagucra u Ipu
BBIMIOJTHEHUH BBIITYCKHOW KBaJIM(DUKAIIMOHHOM PabOTHI.

3. O0OBEM OUCLUILINHEL.

Bcero,

B .
M y4eOHO# paboTe! 3E/akanem. yacoB

OO0mast Tpy10eMKOCTh M CUMILINHBI 10/ 360

(3a4ETHBIX SIMHMII/ aKaIEMUICCKUX YacOB)

KonrakTHasi paboTa ¢ npenojaBartesieM: 196
3aHATUA JEKIIUOHHOTO THIIA 72
3aHTHUSI CEMUHAPCKOTro TUIIA, B T.4. 108

CEMHUHApBI, TPAKTUUYECKHIE 3aHATH 36
nabopaTtopHbIe pabOThI 72

kypcoBoe npoektupoBanue (KP wu KII) -

KCP 16

Jpyrue BUJIbl KOHTAaKTHOM pabOThI -
CamocrositenbHas padora 92
®opma texkyuero kourpoas (Kp, pepepar, PI'P, acce) Kp, naauB.3ananus
®opma npome:xxyTouHoii arrecrauum (KP, KII, 3auer , sx3amen) 2 3x3amena/72




4. Conepxxanue TMCUUIIMHBI.

4.1. Pa3zgenanl AMCHUIIIMHLI M BUABI 3AHATHI.
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1 XuMnueckas 8 4 8 14 OIIK-3 | OIIK-3.3
TepMOMHAMUKA
2 XHWMHYECKOE PAaBHOBECHE 4 4 14 OIIK-3 | OIIK-3.3
3 da30BbI€e paBHOBECUS U 14 8 16 14 OIIK-3 | OIIK-3.3,
pacTBOpHI
HEDJICKTPOJIUTOB
4 DNEKTPOXUMHUECKHE 12 6 16 14 OIIK-3 | OIIK-3.3
CHCTEMBI
5 Meroab! u3yueHus 4 2 10 7 OIIK-3 | OIIK-3.3
CTPOCHHS MOJIEKY,
OCHOBAaHHBIE HA
ANEKTPUUYECKUX
CBOMCTBax
6 OnrHu4ecKre MEeTOIbI 16 6 6 15 OIIK-3 | OIIK-3.3
W3YYEeHHS CTPOCHUS
BEIECTBA
7 XuMHueckass KHHETHUKA U 14 6 16 14 OIIK-3 | OIIK-3.3
Karaiaus




4.2. 3aHATHA JeKIIMOHHOT0 THIIA

Ne O0beM,
HanmenoBanue teMbl NunoBannoHHas
paszena aKa.
U KPaTKOE€ COAEPKAHUE 3aHATUS dbopma
JUCHUTITUHBI 4ackl

1 XuMH4ecKasi TEpMOJIMHAMHKA 8  |TpamuimoHHas
[, II u Il Hayana TepMOAMHAMHUKN U UX IPUMEHEHUE JIGKIUS,

K XUMHYECKHUM NpoueccaM. TepMoxumus. JEKLHS-
TepMoauHAMUYECKHE TOTEH A AIIBI. BHU3yau3anus

2 XUMHUYECKOE PABHOBECHE. 4 |TpagunuoHHAs
KoHcTanThl paBHOBeCHs. YpaBHEHHS H30TEPMBI U JEKLIMS,
n300apbl peaKkuuu. Brruncienue coCTaBa JEKIUs-
paBHOBECHOUN cMecH. BbIOOp ONTUMAaNbHBIX YCIOBUN BU3yaJIn3alus
MPOBEJICHUS XUM. PEAKIIUU.

3 @®az30BblE PABHOBECHUS U PACTBOPHI HEAIEKTPOIUTOB 14 |TpaguimoHHas
@®a3oBble  paBHOBECHS B  OJHO-, JBYX- H JIEKIIHS,
TPEXKOMITOHEHTHBIX cucTteMax. [IpaBuno a3z ['n66ca JEKLHSI-

. YpaBuenus Knaneripona-Knaysuyca. Uneanbabie u BHU3yau3anus
HeuJeanbHble pacTBOpbl. 3akoHbl Payns u ['enpum.

[wnarpammsl «COCTaB-CBOMCTBOY. Paznenenune

pPacTBOPOB. DKCTparupoBaHUE.

4 DNEKTPOXUMHUYECKHE CUCTEMBI 12 |TpaguumonHas
CrpoeHue u CBOICTBA pPACTBOPOB 3JIEKTPOJUTOB. JEKLIMS,
PaBHOBeCHs B pacTBopax 3JIEKTPOJIUTOB. JEKIUs-
TepmonnHamuka raJlbBaHUYECKUX 3JIEMEHTOB. BU3yaJIn3alus
[ToTenmmomeTpusi. DyeKTpUuecKass MPOBOAUMOCTD
PacTBOPOB AJIEKTPOJIUTOB

5 Metobl U3yueHHs] CTPOCHUSI MOJICKYJI, OCHOBaHHbIe| 4  |TpaauIMOHHAs
Ha BJIEKTPUYECKUX CBOMCTBAxX JIEKIIHS,

JEKLHS-
BHU3yau3anus




Ne
pasznerna
JIUCIIUILINHEI

HaumenosaHnue TeMEI
U KPaTKOE COACpKaHUE 3aHITHUS

O0newM,
aKaj.
4achl

MHaHoBanmonnas
dbopma

6

OnTuyeckre METOAbl M3Yy4YEHUs] CTPOCHMS BEILECTBA
OnTuyeckre U PeHTTEHOBCKUE METO/bl HaXO0XKJIEHUS
MOJIEKYJISIDHBIX KOHCTAHT U HCIOJIb30BAHHUE HUX IJIA
pacyeTra TePMOAMHAMUYECKUX (DYHKIMH HAeanbHbBIX
ra3oB CTaTUCTUYECKUM METOJIOM Obwmas
XapaKTepUCTHKA MOJIEKYJISIPHBIX CIIEKTPOB.
Hcnonb3oBanue 3akoHa JlamOepra-byrepa-bepa mpu
U3Y4YEHHUU CIIEKTPOB.

OHeprus BpalllEHUs [BYXaTOMHOW MOJIEKYJbl B
OpUOIMKEHUH  KECTKOro  poTaropa  JHeprus
K0J1e0ATeNbHOTO JIBUXKEHUS JBYXaTOMHON MOJIEKYJIbI
B npuOIINKEHUN rapMOHHMYECKOT0 u
AHIapMOHMYECKOT0 ocuuuisiTopa. Yucio u TUIb
HOpPMAaJIbHBIX KOJIEOAHUH MHOTOATOMHBIX MOJIEKYJI.
DJEeKTPOHHO-KOJIe0aTeIbHO-BpPAIlaTeNIbHbIE CIIEKTPHI.
ITpuHumn ®panka-KongoHa. Jucconmanusi.
OnpeneneHue HSHEPrud XUMHUYECKOW CBA3M IO
MOJIEKYJISIPHBIM CIIEKTpaM.

CrnexTpsbl KOMOMHAIIMOHHOT'O paccesiHus,
conocrasiienue ux ¢ MK-crnekrpamu.

16

TpaIUIAOHHASA
JICKITHS,
JICKIUS-
BHU3yau3anus

XVMHYECKasi KHHETUKA U KaTaJlnu3
®enomenonornueckas  (popmanbHas) KHHETHKA.
3aBUCHUMOCTb CKOPOCTH PEAKLUHU OT TEMIIEpPaTypBhl.
Teopun 371€MEHTApHOIO aKTa XUMHUYECKOW pEaKIMH.
Kunetuka nenHelx M (QOTOXMMHYECKMX pPEaKLUM.
Kunernka peaknuii B pactBopax. KuHermka
reTEePOTreHHBIX IIPOLIECCOB. Kunernka
JIIEKTPOXUMHYECKUX ITpoueccoB. Kopposus.

14

TpaUIIAOHHAS
JICKITHS,
JIEKIUS-
BHU3yau3anus




4.3. 3aHATHS CEMMHAPCKOIO THIIA.

4.3.1. CemuHapbl, NpaKTUYeCKUe 3aHATHS.

Ob6beMm
HaumenoBanue Tembl ’
akan. |HHOBanmMoHHas Gpopma
U KpaTKOE COACPKAHNE 3aHATUSA
4achl
[IpumeneHue nepBoro Havaga TEPMOJIUHAMUKY JIJISl pacuera 3aHSITHE—KOH(EPCHIINS,
TEIJIOBBIX A (PEKTOB XMMHYECKUX peakiuii. 3akoH ['ecca u 2 AKTUBH3ALIMS
cnencTBus u3 Hero. 3akoH Kupxrodda. TBOPYECKOI
JeSATEIbHOCTH,
periiaMeHTUpPOBaHHAS
JUCKYCCHUS
[IpumeHnenne  BTOpPOro  Havaja TEPMOJMHAMHMKUA K 3aHsTHEe—KOH(pEpEeHLIUs,
XUMUYECKUM TporieccaMm. DHTpomusd. TepMoauHaMuyecKkue 2 AKTUBU3ALIHS
MOTEHIUAJIBI. TBOPYECKOI
JeSTeTbHOCTH,
perjiaMeHTUPOBaHHAs
JTUCKYCCHUS
TepMoauHaMuuecKMe W NPAKTUYECKUE  KOHCTAHThI 3aHsTHE — OH(EepeHIIHS,
paBHOBeCHs] W HMX NPUMEHEHHE JUIsl pacdera TIyOWHBI U 4 AKTUBU3ALIHS
CTENEHW  MpEeBpalleHUs, PABHOBECHOTO  BbIXOJAa U TBOPYECKOI
PaBHOBECHOT'O COCTAaBa XUMUUYECKOU PEaKIINU JeSTeTbHOCTH,
perjiaMeHTUPOBaHHAs
JTUCKYCCHUS
KoHTtposbHas padota 2
Hcnons3zoBanue ypaBHenusa Knaysuyca-Knaneiipona aiis 3aHsTHEe— KOH(DepeHIs,
pacyeTa TeMIepaTypbl KUTIEHUS U TEMJIOTHI UCTIApEHUS 2 AKTUBU3ALIHS
BEILIECTBA TBOPYECKOI
NeSTeTbHOCTH,
periiaMeHTUPOBaHHAs
JTUCKYCCHUS
AHanu3 1uarpamMmm paBHOBECHS KUAKOCTh <> Map U 3aHsTHE — OH(EepEeHIIHS,
KPUCTAJUIBI «>KUIKOCTh 4 AKTUBU3ALIHS
TBOPYECKOMN
NeSTeTbHOCTH,
periiaMeHTUPOBaHHAS
JTUCKYCCHUS
Teopernuecknii KOJIJIOKBUYM 2
["anbBaHMYeckue neMeHTsl. PacueT noTeHuanos 3aHsTHEe— KOH(DepeHIHs,
anekTpoa0B. Beraucienne 3/]C u ralbBaHHYECKUX 2 aKTHUBHU3AIUA
3JeMEeHTOB. TepMOIMHAMUKA ralbBAHUYECKHUX JIIEMEHTOB TBOPYECKOM
NesTeTLHOCTH,
periiaMeHTUPOBaHHAS
JTUCKYCCHUS




O0nemM,
HanmenoBanue Temsl
akan. |MaHoBarmonHas ¢hopma
U KPaTKOe COJIepIKaHUe 3aHSATHUS
9achl
DneKTpuuecKas MpoBOJUMOCTh PACTBOPOB 2 3aHsTHEe— KOH(DepeHIHs,
AJIEKTPOJIUTOB OT KOHIIEHTparuu. Pacdyer creneHu u AKTUBU3AIIHS
KOHCTaHTHI Aucconuanuu, pH pactBopa ciaboro TBOPYECKOI
JIEKTPOJINTA IO AJIEKTPUUECKON TPOBOAUMOCTH. NeSTeIILHOCTH,
pernaMeHTHpOBaHHAs
JIUCKYCCHS
MeTtoibl OnpeIeIeHHs TOPSIKA U KOHCTAHTHI CKOPOCTH 4 3aHsTHEe— KOH(DepeHIHs,
XUMHUYECKON peakiny. Boruncnenne sHepruy akTuBalluu 1 aKTUBU3ALIHS
TEMIEPATYPHOTO KOIPPUITMCHTa XUMHUYECKON PEaKIIHH. TBOPUYECKOI
JeSITeNIbHOCTH,
permaMeHTHpOBaHHAS
Konrponsnas padora. 2
Hcnonws3oBanue ypaBuenuit Kiaysuyca-MocorTy, 2 3aHsTHEe— KOH(DepeHIHs,
Hebas, Jlopenti-Jlopenia 1is pacuera MOJISIPHOU AKTUBH3aLIHS
pedpakIiy U JUMOIBHBIX MOMEHTOB BEIIECTBA TBOPUYECKOI
NESATCIILHOCTH,
perjJaMeHTUPOBaHHAS
JTUCKYCCHS
Omnpenenenre MOJIEKYJISIPHBIX KOHCTAHT U SHEPTHH CBSI3U 4 3aHITH— KOH(DepeHIus,
0 CIIEKTPAIBHBIM JIAHHBIM AKTUBH3AIIHS
TBOPYECKOM
NESATCIILHOCTH,
perjJaMeHTUPOBaHHAS
JTUCKYCCHS
KonTponbnas padota 2
4.3.2. JlabopaTopHble 3aHATHS.
No
HaumenoBanue TeMbl O0newm,
pasznena [Tpumeuanue
U KpaTKo€e COJIep KaHue 3aHATUS akaj. yachl
JTUCIUTLTAHBI
1 Omnpenenenue TEMIOTHI PACTBOPEHUS CONU (MK 4 METOJl  MallbIX
TEII0BOT0 A peKTa XMMUYECKON peakiinun) TpyIII
1 Ornpenenenne TermI0eMKOCTH KUIAKOCTH 4 METO]I MAJTBIX
DV
3 Ornpenenenrue MOJISIPHONW MacChl BEIIECTBA METO/T MaJTbIX
METOJIOM KPHOMETPUHU 4 rpymnmn
3. Uccnenosanue 3aBUCUMOCTH JaBJICHUS METO MaJIBIX
HACBIIIIEHHOTO Mapa BEIIECTBa OT TEMIIEPaTYPH. 4 rpymnmn
OmnpeneneHne MOJSIPHON TETIIOTHI UCTIAPEHHS
3. [TocTpoenue auarpamMmbl TUIABKOCTH 2-X METO]] MaJTbIX
KOMITOHCHTHOH CHCTEMBI 110 3KCTICPUMEHTATBHBIM 4 rpymm
JTAHHBIM




Ne

HanmenoBaune TeMbl O0neM,
paszaena [Tpumeuanue
U KPaTKOE COACPKaHUE 3aHATHUS aKaJl. 4achl
JUCHUTUTUHBI

3. [TocTpoeHne quarpamMmsl «KUAKOCTb — Map» 2-X 4 METO/1 MAJIbIX
KOMITOHEHTHOM CHUCTEMBI 10 IKCIIEPUMEHTAIbHBIM rpymnmn
JTAaHHBIM

4. N3Mepenue 351eKTpoAHBIX NoTeHuranoB u 31C 8 METO]I MaJIbIX
raJlbBaHUYECKUX AJIEMEHTOB WK onpeneneHue pH TPy
PacTBOPOB, CTENEHU ¥ KOHCTAHThI THIPOJIN3a COIIN
METOJ0OM MOTEHIIUOMETPHH.

[ToTeHunomeTpruyecKoe TUTPOBAHUE

4. Omnpenenenue Yrces NepeHoca HOHOB B METO/]] MaJIbIX
pacTBOpax 3JIEKTPOIUTOB 4 rpynn

4. N3ydenne 3aBUCIMOCTH 3JEKTPHUUECKOMN METO/]] MaJIbIX
MIPOBOIUMOCTH PACTBOPOB CHUJIbHBIX UJTU CJIA0BIX 8 TPy
ANEKTPOJIIUTOB OT KOHIICHTPAIUH.

KoHnykromerpuueckoe THUTPOBaHHE

5. Omnpenenenre KOHCTAHTBI CKOPOCTU PEAKITUI METO/]] MaJIbIX
IIEpPBOTO MOpsJIKa (HaIpUMep, TUAPOIIN3a CaXxapo3bl 4 rpyIII
(mHBEpCcHUU caxapa))

5. OrmpeneneHne KOHCTAHTBI CKOPOCTU PEAKIIH 4 METO] MAJIBIX
BTOPOTO MOPsAKA (HapUMep, HOJUPOBAHUS rpymnmn
aleToHa M OMBUICHUS 3upa B KUCIION cpefie)

5. Omnpenenenre KUHETUYECKUX [TapaMETPOB 4 METOJI MAJIBIX
ANEKTPOXUMUYECKON peakiuu (Hanpumep, peakiuu rpymnmn
BOCCTaHOBJICHUS BOJOPO/Ia HA Pa3IMYHBIX
MeTaJax)

5. Ornpenenenne CKOPOCTH KOPPO3UH METOJOM 4 METO]] MaJIbIX
MOJISIPU3AIIMOHHBIX KPUBBIX rpymm

6. Ompezenenue coctTaBa pacTBOpa Mo yIeTbHOM 4 METOJ  MaJIbIX
pedpakiun rpynmn
W
Omnpenenenue CTPYKTypHOU POPMYITBI MOJIEKY b
10 MOJISIpHOM pedpakuuun

6. Onpenenenye AUMOILHOIO MOMEHTA MOJIEKYJIbI B 4 METOJ  MaJlbIX
AKUIKOM COCTOSIHUH rpynmn

7. Omnpenenenue JIMHBI CBsI3U B MoJiekye u3 UK- 4 METOJ  MallbIX
CIIEKTpa rpymm
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4.4. CamocTosiTesqibHAsA padoTa 00y4aromuxcs.

Ne O6bem
[Tepeuens BOIIPOCOB AJIst ’
pasjena CaMOCTOSITEJIBHOTO U3y4EHUS akaj. | Popma KOHTPOA
JUCLIUILINHBI 4achl

1. Pacuer TemnoBeix 3¢ (pekToB 1 N3MEHEHHS ITpoBepka
TEPMOJMHAMHUYECKUX (PYHKIMHA B XUMUYECKOM VHIVBUYaJIbHbBIX
npoIiecce ¢ UCIOIb30BAHNEM Ta0IUI] CTaHAAPTHBIX pacueTHBIX
TEPMOJUHAMUYECKUX BEIUYNH. 3a/laHu.

N3yueHne KaTlopuMETPUYECKUX METO0B 16 IIpoBepka
UCCIIeI0BaHMs (TEPMOXUMHUH). OTYETOB 110
71a00paTOPHBIM
pabotam
2

2. Pacuer TepMOaMHaMUUECKUX U TPAKTUYECKHUX IIpoBepka
KOHCTaHT paBHOBECHS, [NTyOUHBI IPEBPALLICHUS VHAWBUYaJIbHBIX
XUMHUYECKOHN peaklMy, CTENEHU [IPEBPALLECHUS pacyeTHBIX
HCXOJHBIX PEAreHTOB U BBIXOJ1A IIPOAYKTOB. 16 3a/laHu.

AHanu3 BIHMSHUS TEPMOJIUHAMUYECKUX IIpoBepka
I1apaMeTPOB U KOHLEHTPALUU PET€HTOB Ha KOHTPOJIBHON
PaBHOBECHBIX BBIXOJ] XUMUYECKOU PEaKIUU. paboThI

3 Meroas! nccnenoBaHus CBOMCTB PaCTBOPOB [IpoBepka
HEIEKTPOJINTOB U UX MPAKTUYECKOE TPUMEHEHHUE. VHAWBHUyaJIbHBIX
[IpakTryeckoe MpUMEHEHNE METOI0B (PU3HKO- pacyeTHBIX
xuMuyeckoro aHanusza KypHakosa u nmpasuia a3 3a/laHu.

I'm606ca. AHanM3 AUAarpaMM COCTOSTHUS OJTHO- U 16 [IpoBepka
MHOT'OKOMIIOHEHTHBIX CHUCTEM. OTYETOB 110
DKcrepuMeHTalIbHbIE METO/IbI IOCTPOCHUS 1a00paTOPHBIM
JyarpamMm COCTOSIHUSI OIHO- U IByXKOMITOHEHTHBIX paboram.
CHCTEM.

4. Pacuer noTeHumanoB 31€KTPOJOB pa3INUHbIX IIpoBepka
BuJ0B. Pacuer DJIC ranbBaHUYECKHUX DJIEMEHTOB U VHAWBHUYaJIBHOTO
TEPMOJUHAMHYECKHUX TapaMeTPOB XUMHUECKON pacyeTHoro
peakuuu, NpOTEKaroUIel B raJlbBAHUYECKOM 3a/1aHusl.
anemenTe. [IpakTnueckoe NnpuMeHeHHe IIpoBepka
rajJbBaHUUYECKUX HJIEMEHTOB (XMMHUYECKHE OTYETOB I10
HMCTOYHUKHU TOKA) U IOTEHLUHOMETPUHU. AHAIIU3 16 1a00paTOPHBIM
BIIUSIHUS PA3JINYHBIX (AKTOPOB (KOHLIEHTPALIUU paboram.

pacTBopa, TEMIIepaTypbl, HAPSKEHHOCTH U
Y4acTOThI AJIEKTPUUYECKOTO T0JISI) Ha DJIEKTPHUUECKYIO
MPOBOAMMOCTE PACTBOPOB CHIIBHBIX U CITA0BIX
3eKTpoJUTOB. [IpakTHyeckoe mpuMeHeHHE
KOHJTYKTOMETPHH.

11




Ne O0nemM,
[Tepeuens BOIpoCOB AJist
pasznena akaa. | Popma KOHTpOIs
CaMOCTOSITEJIbHOTO U3yUEHUs
JUCLUILINHBI qachl
5 @DaKTopsbl, BAUSIOINE HA CKOPOCTh XUMUUECKUX ITpoBepka
peakuuii. Pacuer KnHETHYECKUX TapaMeTPOB VHAWBUYyaJIbHOTO
XMUMHUYECKOH peakuu (IopsiiKa, KOHCTAaHThI pacyeTHOro
CKOpPOCTH, BpEMEHH MOIYIIPEBPALLEHUS, SHEPTUU 3a/1aHusl.
aKTHBALlMM U TEMIEPAaTYPHOIo Ko3(p(ureHTa) mno ITpoBepka oTyeToB
9KCIIEPUMEHTAIILHBIM JaHHBIM. 10 10 J1a00PaTOPHBIM
pabortam.
IIpoBepka
KOHTPOJbHOU
paboThI
6. Meroasl u3ydeHus CTPOCHMS MOJIEKYII, IIpoBepka
OCHOBAHHBIE Ha JIEKTPUUECKUX CBOMCTBAX. UH/IUBUYAJILHOTO
Pa6otsr Jlebast. pacyeTHoro
3aaHMsL.
8 IIpoBepka
OTYETOB 110
1a00paTOPHBIM
paboTam.
7. Onrtuyeckre METOAbl HAXOXKIEHUS MOJIEKYIISIPHBIX ITpoBepka
KOHCTAaHT. WH/IMBUIYTBHBIX
pacyeTHbIX
3a/1aHUM.
10 [IpoBepka oTueToB

110 1a00PaTOPHBIM
paboTam.
[IpoBepka
KOHTPOJIBHOU
paboTsl

4.5. Tembl HHAUBHUYAJIbHBIX 321aAHHI.

Hnousuoyanvnoe 3aoanue Nel — Pacuem cmenenu npespauwienHus, pagHo8ecHO20
cocmaea mennoeo2o IPhexma xumuyeckoil peaxyuuu, 6vIX00a NPOOYKMA XUMUUECKOU

peakuyuu u 8b160p 0”muMlUleblxyCJl08ul2 npoee()emm npoyecca

Hnousuoyanvnoe 3aoanue Ne2 — Pacuem paeHo6eCHbIX RAPUUATLHBIX O0AGJIEHUIL
2emepoceHHONIl XUMuU4eckoll peaKyuu, KOHCIMAHmMyl PA6HOGECUA XUMUYUECKOU PeaKyuu npu
3a0anHoll memnepamype

Hnousuoyanvnoe 3a0anue Ne3 — Ypaenenue Knaneinpona -Knaysuyca

Hnoueuoyanvnoe 3adanue Ne4 - Hoeanvnvie u neuodeaivHole pacmeopul

Hnouesuodyanvnoe 3a0anue Ne5- Konnuzamuenuvie ceoiicmea pacmeopos

Hnousuoyanvnoe 3aoanue No6 — Ananus ouazpamm pagHogecus 3HcuoKocmoy - nap

Hnoueuodyanwvnoe 3adanue Ne7 — Ananuz ouazpamm niasKkocmu

Hnousuoyanvnoe 3aoanue Ne8 — Inekmpoonvie nomenyuanvt u 3/JC 2anveanuueckux

Jdj1emenmoe

Hnousuoyanvnoe 3adanue Ne9 —

1eKmpoiumoe

dnekmpuueckaa nPoOEOOUMOCHIL PACHIBOPOS
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Hnoueuoyanvnoe 3adanue Nel0- Inekmpuueckue ceoiucmea moaexkyn

Hnousuoyanvnoe 3a0anue Nell — Bpawamenvnovie cnekmpuvl 08yXamomHvlx MOAEK)

Hnoueuoyanvnoe 3adanue Nel2 — KonebvamenvHnole cnekmpuvt 08YyXamoMHbIX MOIAEKY

Hnoueuodyanwvnoe 3adanue Nel4 — Pacuem Kunemuueckux napamempos 20MO2eHHbIX
XUMUYECKUX PeaKyuil

Hnousuoyanvnoe 3adanue Nel5 — Bruanue memnepamypsl Ha CKOPOCHMb XUMUYECKUX
peakuyui

5. IlepeyeHb y4eOHO-METOANYECKOT0 00ecedeH s AJIsl CAMOCTOSATEIbHOUH padoThl
o0yuyarouuxcs 1o AMCUuIINHE.

Meroauueckue yKa3aHus JJIsl 00y4YaroIUXCs 10 OPraHU3aI[ii CAMOCTOSITEIbHON PabOThI
10 JTUCIUIUINHE, BKITIOYAs IEPEUEHb TEM CaMOCTOSTEIBHON paboThI, (POPMBI TEKYIIIETO KOHTPOJIS
10 JIUCIMIUINHE U TPEOOBAHMS K X BBITIOJIHEHHUIO PA3MEIICHBI B JJICKTPOHHON MH()OPMAIUHOHHO-
obpaszoBarensHoil cpeae CIIOI TU(TY) na caiite: https://media.spbti.ru

6. DoHJ OLIEHOYHDBIX CpeacCTB 1Jisl IPOBEACHUSA l'lpOMC)KyTO‘-IHOﬁ aTTeCTallun

IIpomerxyTouHas arTecTanys N0 AUCUUILUIMHE IPOBOAUTCS B (POpME IK3aMEHOB.

JUis TeKylero KOHTPOJISL CTYIEHThI JTOJIKHBI BBIIIOJHUTh MHAUBHUAYAIbHbIE 33aHUSI 110
BCEM pa3jielaM Kypca W HalucaTb KOHTPOJIbHbIE pabOThl HA YJOBJIETBOPUTEIbHYIO OLICHKY.
TexcThl MHOTOBapUAHTHBIX 3aJJaHUM IPUBOAATCS B IPUIIOKEHUU.

IIpu cpauye sK3aMeHa CTYJEHT IOJIydaeT OWJeT, B KOTOPOM HMMeEEeTCsl TpH BoIlpoca M3
IepeyHsl BOIPOCOB U 3ajaya MO OJAHOMY M3 pa3JlieloB Kypca, BpeMsl MOJArOTOBKU CTYJEHTa K
YCTHOMY OTBETY - 710 45 MUH.

B npunoxeHnu npuBoIUTCS MEPEUYEHb BOIIPOCOB K 3K3aMEHY 110 BCEM pazjieaM Kypca.

[Ipumep BapuaHTa PK3aMEHALIMOHHOIO OMIIeTa:!

BapuanTt Ne 1

1. 3aBucumocTb 3Hepruu ['ub0ca oT JaBieHUs U TEMIIEPATYPBI, U SHEPTHH
['enpMrosbia oT 00bemMa U TeEMIEPaTyphl.

2. JlaBmeHue Tmapa HaJ CMECBIO B3aUMHO HEPACTBOPUMBIX KHMJKOCTEH.
IleperoHka ¢ BOJSHBIM IIAPOM.

3. BrlpaxeHue U1l paBHOBECHOTO CKayka IMOTCHIMAJA HA I'PAaHULE METalll-
pacTBop auieKkTponurta. BogopoaHas mkana 371€KTPOIHBIX TOTEHIIUAIIOB.

4. Omnpenenutb TEPMOAMHAMUYECKYIO BO3MOKHOCTh 00pa3oBaHMs MeETaHa IO
peakuuu CSz + 4H> = CH4 + 2H>S npu T=1000K.

(DOHIl OLCHOYHLIX CPCACTB 110 JUCHUIIIIMHEC ITPECACTABIICH B HpI/IJ'IO)KCHI/II/I Ne 1l
Pe3yHLTaTBI OCBOCHHUA JUCHUIINIMHBI CYHUTAKOTCA HOOCTUIHYTBIMH, CCIHW JIA BCEX
9JICMCHTOB KOMHeTeHHI/Iﬁ JAOCTUTHYT HOpOFOBBIﬁ YPOBEHb OCBOCHHUA KOMIICTCHIMHW Ha JAHHOM

9TallC — OLCHKA «yAOBJICTBOPUTCIILHO).

7. IlepeyeHb y4eOHBIX M31aHMI1, HEOOXOAMMBIX /15l OCBOCHUS] AUCHMILINHBI.
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a) meyaTHbIE U3TAHMSI:

1. Adanacoes, b.H. ®usnueckas xumust: yuaed. nocodue it By308 / b.H. Adanacses, FO.I1.
AxynoBa. — Cankr - [letepOypr: Jlanb, 2012. — 464 c.- ISBN 978-5-8114-1402-4.

2. Crpombepr, A.I'. ®usnueckast xumus /. A.I'.Ctpombepr - Mocksa: Beicmas mkoina, 2009
- 527c. —ISBN 978-5-06-006161.

3. Kparkuii crpaBouHUK (U3MKO-XMUMHUYECKUX BenuuuH / pea. A. A. Pamens, A.M.
[TonomapeBa — Mockpa: OO0 «TUJT «A3-booK», 2009.-240 c. — 5-86457-116-4.

4. [TpakTryeckune paboThl MO PU3NUECKON XUMUU: yueOHOe nocodue ais By3oB/ pea. K.II.

Mumenko, A.A. PaBgenp, A.M. IlonomapeBa. - 5-¢ wusm.mepepad. — Cankrt IlerepOypr:
[Mpodeccus, 2002.- 384c. — ISBN 5-95913-027-5.

5. Odusnueckas xumus. Teopust u 3amaun: yueoHoe nmocodue / FO.I1. Akynora, C.I'. I30ToBa,
O.B. [Ipockypuna, U.A. Yepenkosa. — 3-e uzz.,crep. — Cankrt_IlerepOypr : Jlansb, 2021. - 228c.-
ISBN 978-5-8114-3057-4.

0) 3JIeKTPOHHbIE U31aHMS

1/ AdanacweB, b.H. ®usnueckas xummus: yue0. nmocobue st By3oB / B.H. Acdanacees, O.I1.
AxynoBa. — Cankr - IlerepOypr: Jlanb, 2012. — 464 c.- ISBN 978-5-8114-1402-4// Jlaus:
NIeKTpOHHO-O0MOMoTeuHas cucrema- URL:https//e.lanbook.com (16.11.2020)/- Pexxum mocryma:
JUISL 3apETUCTPHP.TI0JI30BATEICH.

2/ ®usnueckas xumus. Teopus u 3agaun: yueoHoe nocodue / FO.I1. Axynosa, C.I'. U3otoBa, O.B.
[Ipockypuna, U.A. YUepenkoBa. — Caukt IletepOypr : Jlanb, 2021. - 228c.- ISBN 978-5-8114-
3057-4 // Jlanb: snexTpoHHO-OMOMMoTeuHas cuctema- URL:https//e.lanbook.com (16.11.2020)/-
Pexxum noctyna: i 3aperucTpup.moib30BaTeiei.

8. IlepeyeHb JIEKTPOHHBIX 00Pa30BATEIbHBIX PeCypPCcOB, HEOOXOAMMBIX /151 OCBOCHHUA
AUCHHUIJIMHBI.

VYuebnwiit  twoan,  PIIJ], ydeOHO-meTOnMueckwe  MaTepHalbl,  pa3MEIICHHbIE  Ha
https://media.spbti.ru

DIEeKTPOHHO-OUOIMOTEUHBIE CUCTEMBI:

OBC «Jlanby: https://e.lanbook.com/books/;

AIIEKTPOHHBINA uYnTanbHbI 3a1 — bubnnoTex ¢ynnamentansHoit Onbmmorexku CIIGITU(TY):
http://bibl.1ti-gti.ru/3BC., .

9. MeToauyeckue ykazanus JJsi 00y4alouIuXcs M0 0CBOCHUIO M CUMILIUHBI.

Bce Buapl 3aHaTHN N0 aucuuiuinHe «Pusznueckas XUMHUSD MPOBOIATCS B COOTBETCTBUU C
TpeboBanusmu cienyromux CTII:

CTO CI'JbI'TH 020-2011. KC YK/IB. Buabl yueOHbIX 3aHsATUH. JlabopaTopHbIe 3aHATHS.
OO6mre TpeOoBaHUS K OPraHU3allMU U TTPOBEACHHUIO.

CTII CIITTH 040-02. KC YK/IB. Bubl yueOHbIX 3ausTHi. Jlekiusa. O6mue TpeboBaHus;

CTO CII6I'TU 018-2014. KC YK/IB. Buas! yueOHbIx 3ansTuii. CeMHUHAPBI U IPaKTUYECKHE
3aHaTus. O6mue TpeOoBaHNs K OpraHU3alK U TIPOBEICHHIO.

CTII CIIoI'TH 048-2009. KC YK YK/IB. Buasl yueOnbix 3anstuil. CamocTosTenbHas
iaHupyemas pabora cryneHToB. OOmme TpeOoBaHUs K OpraHu3alyu 1 MPOBEACHUIO.

CTII CII6I'TH 016-2014. KC YK YK]IB. ITopsimox mpoBeneHusI 3a4€TOB 1 SK3aMEHOB.

[TnanupoBaHue BpeMeHH, HEOOXO0AUMOT0 Ha U3yUYeHHE TaHHON AUCIUILINHBI, JTy4Ille BCETO
OCYIIECTBIISITh HA BECh CEMECTp, MpeAycMaTpuBasi NpU OSTOM PETyJISIpHOE IOBTOPEHHE
IIPONJEHHOIO MaTepuaa.

14


https://media..ru/

OCHOBHBIMHU YCIIOBHSIMH MPABUIBHOW OpraHHU3ali y4eOHOTo mpoliecca Ui CTYIEHTOB
SBIISICTCA: TUIAHOBOCTh B OPraHU3allMM Y4eOHOH paboThl; cepbe3HOE OTHOUICHHE K M3YUYCHHIO
MaTepuaa; MOCTOSHHbBINA CAMOKOHTPOJIb.

Ha 3ansATus CTyJZEHT JODKEH NPUXOAUTh, UMesd Oaraxk 3HaHUM M BOIPOCOB IO YKe
W3YYEHHOMY MaTepHainy.

10. ITepeyenb HHGOPMALMOHHBIX TEXHOJIOT Ui, HCIOJIb3yEeMbIX NPH OCYLIECTBJICHUU
00pa3oBaTe/IbHOI0 MpoIecca Mo JMCHHIIHHE.

10.1. Un¢popmaumOHHBIE TEXHOJIOTHH.
B yde6HOM mpoliecce Mo JaHHON AUCHHUIUIMHE MIPELyCMOTPEHO:

- UCTIOJIb30BaHUU HMH(OPMAIMOHHBIX TEXHOJIOTHHA - YTEHUE JIEKIUW C HCIOJIh30BAHUEM
ClIalI-TIpe3eHTallNT;

- B3aUMOJICHCTBHE C OOYYAIONUMUCS TOCPEACTBOM DJIIEKTPOHHONH WH(POPMAIMOHHO-

00pa3zoBaTebHON CPE/Ibl.

10.2. IlporpamMmmHoOe o0ecnieueHme.

Microsoft Office (Microsoft Excel): Office 2007 Russian OLP NL AE (I'ocynapcTBeHHbII
KoHTpakT Ne 24 ot 14.09.2007, cpok geiictBusi — 6eccpouno), Office Std 2013 Rus OLP NL
(KonTpakt Ne 02(03)15 ot 15.01.2015, cpok netictBus -20 yer).

LibreOffice (oTkpbITast TULCH3HS).

10.3. ba3bl JaHHBIX M1 UHGOPMALIMOHHbIE CIIPABOYHbIE CHCTEMBI.
CnpaBouHo-nouckoBas cucrema «Koncynabrant-I1mocy.

11. MaTepuajibHO-TEXHUYECKOE 00ecnedeHue OCBOCHHS TUCIIMILUIMHBI B X0/1€ peajn3aluu
o0pa3oBaTeJIbHOM NPOrPAMMBI.

Jlist mpoBeneHUsT JIEKIMOHHBIX W TPAKTUYECKUX 3aHATHM HCIOJIB3YETCS ayJIUTOpHS,
00opyZiOBaHHAsl CPEJCTBAMH OPTTEXHUKH C JUIEH3UMOHHBIM MPOTPAMMHBIM OOECIEUYeHHUEM H
BBIXOJIOM B UHTEPHET, Ha 33 MOCaJOUYHBIX MECTA.

Jlns mpoBeneHus NTaOOPATOPHBIX 3aHATHH HCIONB3YIOTCS J1a0OpaTOpPHBIC MOMEIICHUs
Kadenpsl GpU3NUECKON XUMUU.

12. Oco0eHHOCTH OCBOCHH S JUCHUIIMHBI HHBAJTHIAMY H JIUIAMH C OTPAHUYEHHBIMH
BO3MOKHOCTSIMU 310POBbSI.

JInsi WHBANMMIOB W JIMII C OTPAHUYCHHBIMH BO3MOXKHOCTSIMHU Yy4eOHBIE MPOIIECC
OCYIIIECTBIISIETCA B COOTBETCTBUU C [lomoxkeHuemM o0 opraHu3amuu y4eOHOTrO Mporiecca s
0o0y4eHUs WHBAIUIOB W JUI[ C OTPAaHUYCHHBIMH BO3MOXXHOCTSMU 310poBbs CIIGI TU(TY),
YTBEPKIEHHBIM pekTopoM 28.08.2014.
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1.

ITpunoxenue Ne 1
K paboueii mporpamMme TUCTIATITHHBI

@DoH/1 OLIEHOYHBIX CPEICTB

AJIA IPOBEACHUSA HpOMe)l(yTOqHOﬁ aTTeCTallum 110

AUCHHUIIJINHE «Puznyeckass XuMH»

Ilepeyenb KoMNeTeHIIUI ¥ ITANOB UX GOPMHUPOBAHMUS.

uanexc
KOMIIETEHITUH

Conepxanune

Ortan GopMupOBaHUS

OIIK-3

Croco0eH MpOBOIUTH AKCICPUMEHTAIBHYIO paboTy ¢
OpraHu3MaMl ¥  KJIETKaMH, WCIIOJIb30BaTh  (U3UKO-
XUMHYECKHE METOJABl  HWCCIICIOBAHHS  MaKPOMOJICKY,
MaTeMaTHYeCKUe  METOAbl  OO0pabOTKM  Pe3ysIbTaToB
OMOJIOTMYECKHUX UCCIICIOBAHUN

IIPOMEKYTOUHBIN
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2. Iloka3are/iu M KPUTEPUM OLEHUBAHUS KOMIIETEHIIMIA HA PA3JIMYHBIX 3Tanax uxX GopMHUPOBAHNS, IIKAJIA OLEHUBAHUSA

Kon n HaumeHoBaHue IToxazatenn chOpMUPOBAHHOCTH Kputepnii VpoBHU c(HOPMHPOBAHHOCTH
WHIUKATOPA TOCTIKCHUS (meckpunITOpHI) OIICHUBAHUS (ommMcaHMe BEIPAKEHHOCTH JIECKPHUIITOPOB)
KOMICTCHILIH «yJOBIICTBOPUTEILHO» «XOPOIIIO» «OTJIINIHO»
(IoporoBbIif) (cpenumii) (BBICOKHIA)

OIIK-3.3 3HaTh: OTtBeTsI HA Jaér onpenenenus Jaér onpenenenus IIpaBuiibHO naet
BHaHHE U aKTUBHOE - TEOPETUYECKUE OCHOBBI BOIIPOCHI K OCHOBHBIX IIOHSTUA | OCHOBHBIX IIOHATHH | ONIpENEICHUS
UCIIOIb30BaHUE TEPMOJAMHAMUKH, XUMUYECKOMN sk3ameny: | - 118; | pusuueckoii XumMuu ¢ | GU3NIECKON XUMHUHU C | OCHOBHBIX MTOHATHI
[IPUHLIUIIOB KUHETUKHU, YYEHHs O PaCTBOPax, omnokamMu HE3HAYUTEIbHBIMU ¢buznyeckoil xummun
repMOJUHAMUKH, 0COOEHHOCTHU omnOKamu. ¢
XMMUYECKOM KUHETUKH, | BBICOKOMOJIEKYJIIPHOI'O CTPOEHUS IIOMOLLBIO
yUEHHUs O pPaCTBOpax U MaTepuu HaBOJAIINX
XUMUHU BOIIPOCOB

BBICOKOMOJIEKYJISIPHBIX
COEIUHEHUN B
DHOJIOTHYECKUX
cCIIeTOBAaHMAX

BBIIIOJIHEHHE
WHIMBUIY ATbHBIX
3aaHUuN

BBINOJIHEHHE
71a00paTOPHBIX
pabot u
opopmiieHne
OTYETOB

Ha3zriBaeT ocHOBHEIE
METO/Ibl U3YUYEHHUS
(UBUKO-XUMHYECKUX
CBOMWCTB BENIECTB C
OIINOKaMu

W3naraer MeTOAMKI
BBITTOJTHEHHSI
71a00paTOpHBIX PaboOT
¢ omuOKaMu

HasrsiBaeT ocHOBHEIE
MCTOABbI 1/13yqu1/151
(DU3UKO-XUMHUYECKUX
CBOMCTB BEIIECTB C
HaBOJSIIIMMH
BOIPOCAMH U
MOACKa3KaMu

Wznaraer MeToauKu
BBITIOJTHEHUS
1a00paTOpHBIX paboOT
C HaBOJISAIIMHA
BOIPOCAMU U
MOJICKa3KaM1

JleMoHCcTpHpYyET
OCBOEHHE METOJI0OB
onpeneneHus
(UBUKO-XUMHYECKUX
CBONCTB

Cnocoben
CaMOCTOSITEIILHO
MPAaBUIBHO H3JI0KUTh
METOIUKH
BBITTOJIHCHUS
71a00paTOPHBIX pabOT
1 ohopMIiIeHUS
OTYETOB




VYMern:

- OpPraHU30BaTh YKCIIEPUMEHT B
001acTH OMOIOTMYECKUX
HCCIIeIOBaHUM U
WHTEPIPETHPOBATH €r0
pe3yJIbTaThl B COOTBETCTBUU C
COBPEMEHHBIM YPOBHEM Pa3BUTHS
(bu3nIecKoil XUMHH.

Bnaners:

- METOIAMU TEPMOJMHAMUYECKUX
pacyeToB, KHHETUYECKOIO
aHajan3a, UCCICIOBaHUS
pPacTBOPOB U MAKPOMOJIEKYJL.

OTBeTHI HA
BOITPOCHI K
sKk3ameny: 1 -118;

BBIITIOJIHCHHUC
WHIUBUTYATbHBIX
3aJIaHUN

OTtBeTbl Ha
BOIIPOCHI K
sk3ameny: 1 -118

Ha3zwiBaeT n
MOSICHSIET OCHOBHEIE
(hUBUKO-XUMHYECKUE
MIPOLIECCHI C
omnOKamMu

Ha3zpiBaet u
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3 Tunosble KOHTPOJIBHDBIC 3aJaHUA AJIHA MPOBCIACHUA l'lpOMC)KyTO‘IHOﬁ aTTeCTallun

3.1. [Ipumepbl MHOTOBAPHMAHTHBIX PACYETHBIX 3aIaHUM JJI KOHTPOJISI
CaMOCTOSITe/IbHOI PadoThI CTYIEHTOB U JJIs1 KOHTPOJIbHBIX PadoT

Tembl 1 1 2 - XuMuYecKasi TEPMOJAMHAMUKA U XUMHYECKOe PaBHOBeCcHe

3aoanue Ne 1. Pacuem pagno6ecHo2o 6b1x00a npooOyKma Xumuieckoll peakyuu u 6vloop
ONMUMANILHBIX YC06UIL RPOBedeHUs npoyecca.

1.1. Ha ocHOoBaHnuM 3HaueHW# TEIIOT oOpa3zoBaHus BemectB AH ]9 o8 U3 CIIPABOYHHUKA

o o o 0
onpeaenuTe n300apHbIi TeIIoBoi 3 dekT xumudeckoii peakimn A Op = A, H 59 (B kJ[X) mpH

YCIIOBHH, YTO BCE BEILIECTBA, YYACTBYIOIINE B PEAKIIMH, HAXOIATCSA B UICAIHLHOM ra3000pa3HoM
COCTOSTHUHU.

1.2. Onpenenure U3MEHEHUE YHCIIa MOJIEH ra3000pa3HbIX BemecTB peakun A nmpu 298 K u
CTaH/JapTHOM JaBJICHUU.

1.3. Paccuuraiite paboty (B k/[), coBepIIaemMyro B peakiiuu A MpOTUB BHEITHETO JIaBJICHUS
npu P =constu T =298 K.

o o < _ 0
1.4. Onpenenure U30XOpHBIA TEIIOBOM 3 ekt xumuueckoii peakunu A Oy = A U ,qgq TIpH

YCJIOBUH, YTO BCC BCIICCTBA, YHACTBYIOIIHEC B PCAKIIMH, HAXOAATCA B UIC€AJIbHOM F83006pa3HOM
COCTOSAHHMU.
1.5. Ha ocHoBaHumn JaHHBIX W3 CIIPAaBOYHHUKA OIPCACINTC HN3MCHCHUC CpeHHeﬁ

TEIUIOEMKOCTH B CHCTEME B pe3yibTare peakuuu A Afg 2057 (B Lk/K). Temneparypy T st

CBOETO BapHaHTa BO3bMUTE U3 TAOJUIIBL..
1.6. Onpenenute TeruioBod 3¢dexT peakuun A npu Temmeparype 7 W CTaHIAPTHOM

AABIICHUH A H? (B k), MCIIONB3Ysl HAli[ICHHbIE paHee 3HaUYeHU A H 398 u Aég 2087 *

1.7. YcranoBure, kak OyleT MEHSATHCS TEIUIOBOW A(P(PEKT XUMHUECKOW peakuuu A mpu
HOBBILIEHUH TeMrepaTypbl. OTBET apryMeHTHpYHTE, HCIIOJIb3ysl COOTBETCTBYIOIINE YPABHEHUS
XUMHYECKOH TEPMOIHMHAMUKH.

1.8. Ompenenurte u3MeHenue sHTponuu cuctemsl (B Jx/K) B pesynbrare XMMHUYECKOH
peakiu A, MPOTEKAIOMIed MEXIy BEUIECTBAMH B HACATHHOM Ta3000pa3HOM COCTOSHHUH IIPH
CTaHJApTHOM JlaBiieHuH U Temnepatype 298 K. 3HaueHus ctaHIapTHOW 3HTPOIMHM /ISl BEIIECTB
BO3BMHTE U3 CIIPABOYHHKA.

1.9. PaccuuTaiite n3MeHEHUE SHTPOMHUU AFSTO (8 1x/K) B pesynpraTe peakuuu A npu

temneparype 7T M CTaHIZAapTHOM JABJIEHWHU, MCIONB3Yysl paccuuTaHHble B 1. 1.8. 3HaueHus
~0
W3MEHEHHUs SHTPONUH ITpH Temreparype 298 K u ACp 57+

1.10. Onpenenure M3MEHEHUE CTaHIApTHOM sHepruu ['nb6oca ArG}) (x) s xumuaeckon

peakuuu A npu temneparype 298 K u npu remneparype T.

1.11. Paccunraiite TEpMOIMHAMMYECKYH0 KOHCTaHTy paBHOBecus K, peakuuun A mpu
temneparype 298 K u remneparype 7.

1.12. Ompegenute rnyouHy mnpeBpameHuss & B peakuuu A npu Ttemneparype T u
aTMOC(EepHOM JIaBJIEHUH NPH YCIOBUH, YTO MCXOJHBIEC BEIIECTBA B3SATHl B CTEXMOMETPUUYECKHX
KOJIMYECTBAX.

1.13. Ompegenute rnyouny mnpeBpameHuss & B peakuuu A npu temneparype T u
aTMOC(EpHOM JaBJICHHWU IPH YCJIOBUH, YTO HMCXOJHBIE BELIECTBA B35ATHl B KOJUYECTBAX,
yKa3aHHBIX B TaOJIuUIE.

1.14. Onpenenute creneHb NpeBpaILlEHUs UCXOAHBIX BElIeCTB Npu ycioBusax 1.12 u 1.13.



1.15. Onpenenure cocTaB paBHOBECHOU cMecH B % (MOJ1.) 17151 XUMUYECKOU peakiuu A npu
temneparype 7 u armocepHOM AaBiaeHUH npu ycinoBusax 1.12 u 1.13.

1.16. VYcraHoBuTe, Kak BJIMSET IMOBBIIMICHUE TEMIIEPATypbl HA TEPMOJUHAMUYECKYIO
KOHCTaHTy paBHOBecusi K, U PaBHOBECHBIN BBIXOJl MPOAYKTOB XUMHUECKoi peakiuu A. OTBer
apryMEeHTUPYWUTE, HCIIOJIb3YSd COOTBETCTBYIOLIME YPaBHEHHUS XUMHYECKONW TEePMOIUHAMHUKU.
CorocTaBbTe c/ieJIaHHbIE BHIBOJIbI C PACYUETHBIMU 3HAYCHUSIMUA KOHCTAHT PaBHOBECHS.

1.17. YcraHoBute, Kak BJIMAET IMOBBIIICHUE OOIIErO NABJICHHS Ha PAaBHOBECHBIH BBIXOJ
MPOJIYKTOB XUMUYECKOH peakiuu A. OTBET apryMeHTUPYUTE.

1.18. Cnenalite BbIBOJ OO0 ONTHMAJIBHBIX YCIIOBHUSX MPOTEKAHHS IpOIecca: MPU KaKUX
TEeMIIepaTypax M JABJICHUSX CIIEIYET MPOBOAUTH PEAKIHI0 A Uil MOJTYyYEHUs MaKCUMaJIbHOTO
BbIX0/1a MpOIyKTOB. [Ipu oTBeTe Ha MaHHBIA BONPOC YUYUTHIBAWTE KHUHETHYECKUE (AKTOPHI U
HSHEPreTUYECKHE U SKOHOMUUYECKHE 3aTPaThI.

Bapuanr Xumudeckast peakus A T,K
1 N, +3H2 = 2NH3 500
2 CCl, +4H, =CH, +4HCl 700
3 CH, +2S, =CS, +2H,S 600
Bapuant HauanpHoe KOIM4ecTBO UCXOIHBIX BEIISCTB
1 N> — 0,2 mony; H, - 2,0 mo1b
2 CCly — 5,0 moiub; H, - 10,0 moub
3 CH,4 — 0,02 moup; S> — 0,1 monp

3aoanue Ne 2. Pacuem napyuaivHblX 0a61eHUl KOMNOHEHMO08 PABHOBECHOU cCMeCU

2.1. Ha ocHoBanuu 3HaueHuit AH 7, W3 CIpaBOYHHMKA ONMPEEINTE TEIUIOBOI d(eKT

peaxtmu B A, H 3y (x]Ix) pu 298 K ¥ cTaHIapTHOM JIaBJICHUH C YY4ETOM arperaTHOro COCTOSIHUS
BCEX BEILIECTB, YYaCTBYIOIIUX B pEaKLUU.

2.2. Ompenenute u3menenue surponuu A, Sy (JLx/K) B Xx0/1e XUMHYECKON peakuuu B
npu 298 K u cTaHzapTHOM JaBJIEHUH C YYETOM arperaTHoro COCTOSIHUSI BCEX BEIECTB,

Y4acTBYIOUINX B PEAKIUH.
2.3. Ha ocHoBaHUU JaHHBIX ONPEACIIUTE U3MEHEHUE CPEIHEN TEINTIOEMKOCTH JIJIsl PeaKIIun

-0
B A, Craosr (Jx/K).
2.4. Paccumraiite TeruioBod 3(dexT peakumu A, H] C HCHOIB30BAHHWEM CPEIHUX

o o0
TEII0EMKOCTEN A, Cpaos 7.

2.5. Ompenenure wusMmeHenue sHTponmu A S;  (Jx/K) B xome peakuuu B mpu
Temmeparype T M CTAaHAAPTHOM JaBICHUH, HCHONMB3YS A, Sye U A Croos 7.

2.6. Bpruucnure u3MeHeHue cranaapTHou sHeprun ['mooca A G (Jk) mist XUMUYeCKOM

peakuuu B npu temneparype 7. CrenaiiTe BBIBOJI O HAIIPABJICHUH CaMOIIPOU3BOJILHOTO MPOIIecca.

2.7.  Onpenenure TEPMOJIMHAMUYECKYH0 KOHCTAHTY PaBHOBECHS XUMHUYECKOU peakiuu K,
npu Temneparype 7.

2.8. Hanummure ypaBHEHUE, CBA3BIBAIOIIEE KOHCTAHTY PABHOBECUS XMMUYECKOW peakiuu
K, ¢ XuMUYeCKON mMepeMeHHON (TJyOMHOW MpeBpaiieHus) { MpHU YCIOBHH, YTO HCXOHBIE
BEIIIECTBA B3AThl B CTEXHOMETPUUYECKUX KOJTMYECTBAX.

2.9. 3anumure B O0IIeM BHUIE BBIPAXKEHUE A1 KOHCTAHTHI PAaBHOBECHS XUMHUYECKOM
peakuuu B depe3 napiuaibHble JaBJICHHUS Pearupyronux BEIEeCTB.



2.10. Onpenenure mapuuagbHBIE JAaBJICHUS Ta3000pa3HBIX BEIIECTB IIpH TeMiiepatype 1" u
aTMOC(EpHOM JaBJICHUH.

2.11. Ouenute BIMSHUE M3MEHEHHs OOIIEro NaBlCHUS, TEMIEpaTypbl U pa30aBieHUS
pEaKIMOHHOM CMECH Tra3oM, HE Y4YacTBYIOIIMM B XHUMUYECKOW peakluu, Ha I0JIO)KEHUE
paBHOBECHSI pEaKIMy U paBHOBECHBIN BBIXOJI IPOIYKTA.

Bapuanr Peaknusa B T K
1 Fe+ CO2=FeO + CO 700
2 CO + H; = Cpagur) + H20 1000
3 FexO3 + 3CO =2Fe + 3CO» 700

Tema 3 — ®a3oBble pABHOBECHS U PACTBOPHI HEAJIEKTPOJIUTOB

3aoanue Ne 3. Ananu3z paz06020 pasnosecus Hcuokocmos — nap 6 0OHOKOMNOHEHMHOU
cucmeme

3.1. Jlns BemectBa A, ucnomnb3ys AaHHble «KpaTkoro crpaBoyHuKa GU3MKO-XUMUYECKUX
BEJIMYMH» 110 3aBUCUMOCTH TEMIIEPATypPhl KUIICHUS BEUIECTB OT JABJICHHS, IIOCTPONUTE KPUBYIO
ucnapenus B koopauHatax P = f(T) u InP = f(1/T).

3.2. Onpenenute kodunuentsr ypaBaenus InP = A4 - B/T.

3.3. Boruncnute temnory ucnapeHuss AH nns BemectBa A (k/k  /Moib), HCTIONB3YS
K03 uureHT B, HalACHHBIH B 11. 3.2.

3.4. BoluucnuTe TemmepaTypy kumenus mpu P = 1,0132-10° Ila. ComocTtaBbTe ee ¢
TaOJIMYHBIM 3HAYCHHUCM.

3.5. BeuucauTe gaBiieHrE HACKHIIIEHHOTO Mapa npu temnepatype Tx, yka3aHHOU B 3aJIaHUU.

Bapuant Bemecto 4 T.°C
1 CHC1502 TPUXJIOPYKCYCHAsl KUCIIOTa 130
2 C2H2CLO, JUXJIOPYKCYCHAsi KUCIOTA 190
3 CoH3C10, XJIOPYKCYCHAasi KUCIIOTa 180

3aoanue Ne 4. 3axon Payna u e2o npumenenue K pazdasieHHbiM pacmeopam

4.1. Beruaucnurte 1o 3akoHy Paynsi naBieHue HACHIIEHHOTO Tapa pacTBOPHUTENS Haj
pacTBOPOM yKa3aHHOHN KOHILIEHTPAILUH.

4.2.  CpaBHUTE C IKCIEPUMEHTATbHBIMU JAHHBIMU U 00BSCHUTE MOJTyYE€HHBIN pe3yibTar.

4.4. PaccunTaiiTe akTUBHOCTh U KO3()(PUIIMEHT aKTUBHOCTH PaCTBOPUTEIIS.

No
BapuanT| CocrtaB pacTBopa 7,°C Po 1, xIla "> I\EI(;J(I)B/KF P, xlla
a
1 Nal — H,O 25 3.1672 0.500 3.1179
2 Co(NH2), — H20 25 3.1672 1.600 3.0818
3 C12H22011 — H,O 0 0.6104 1.651 0.5893

3aoanue Ne 5. Joyonuockonuueckue u Kpuockonuueckue ceoicmea pacmeopos

Omnpenenurte, MOJUUHSIOTCS JIM HACANBHBIM 3aKOHAM YKa3aHHbIE B TaOJHUIIE PacTBOPHI.
Ecnu He MOUUHSIOTCS — YKQXKUTE NPUUYNHY .

s cucremsl H3BO3; — H2O npuBeneno nossilieHune Temmneparypsl kunenus (A7), ans
BCEX JIPYIMX CUCTEM — IOHMKEHUE TeMIiepatypbl 3amep3anus (AT).



Ne
BapHaHT PactBop Cocras pacTBopa AT
a
1 H;BO3; — H,O 2.541/100T H0O 0.214
2 CCI;COOH — HO 1.062 /65 H0 0.322
3 LiBr — H,O 1.390r /100 r H,O 0.566
D0ynuockonuyeckue £ U KpHockonuyeckre K KOHCTaHThl PACTBOPUTEIICH:
PactBopurenn H>O CsHs CH3;COOH NH3(x) CCly
K 1.86 5.07 3.6 — -
E 0.513 - - 0.33 5.64

3aoanue Ne 6. Ananu3z pazoevix pagnogecuii HcUOKOCHsb — nap 6 08yXKOMNOHEHMHOU
cucmeme

6.1. Kakyro undopmanuio o cucreMe HeceT Auarpamma TeMIeparypa KUIEHUS — COCTaB
cucreMbl A—B?

[To nuarpamme omnpenenure:

6.2. Ilpu xakoi TeMIiepaType 3aKUIUT KUIKOCTh, CoJIepKaIias @ MoJi. % BeniecTra A.

6.3. IIpu xakoii TemmepaType BCs IEpBOHAYATbHAS )KUJIKOCTh OOPATUTCS B AP, €CIIH MPU
HarpeBaHuu Hap He OTBOAUTH?

6.4. Kak OyaeT MeHATbCS COCTaB MEPBOHAYAIBHOM JKUIKOCTH 110 Mepe UcrapeHus?

6.5. KaxoB cocTaB nepBbIX ITy3bIpbKOB Iapa?

6.6. Kak wu3MeHsieTcs COCTaB pPaBHOBECHOTO C KHUISIICH >XUAKOCTBIO Mapa B XOJe
ucnapenus’?

6.7. Kakoe KOIMMYECTBO KaKJIOTO U3 KOMIIOHEHTOB CMECH OYyJeT HaXOAUTHCSA B JKUIKOMN
¢aze u B mape, €ciiu m KI CMECH, 3a/IaHHOTO COCTaBa HarpeTh 10 TeMmeparypst 17

6.8. Kakue mpoyKThl MOXKHO TOJTYYUTh, €CJIU TIOJBEPTHYTh KHUAKOCTh 33JAHHOTO COCTaBa

@) TIEpeTOHKE B paBHOBECUU (MHTErpajIbHON NMEPETOHKE);

0) mpocToii (muddepeHnnanbHON) neperoHke;

8) pexTudukanun?

Bapuanr Cucrema A-B M, xr a, Mmon.% A T, °C
1 H>O — C4H30, 2,0 80 92
2 CH3;0H — C,H4Cl 0,5 30 68
3 (C2Hs5)20 — CCly 1,0 60 65

3aoanue Ne 7. @azoevie pasnosecus. /[luazpammol n1agKocmu

7.1. OxapakTepu3yiiTe auarpamMmy TIUIaBKOCTH CHUCTEMbI A — B: pacTBOPUMOCTH
KOMIIOHEHTOB B JKUIKUX U TBEPAbIX (pazax, TUIIBI TBEPABIX PACTBOPOB, HANMYUE YCTOWUYUBBIX H
HEYCTOMYMBBIX XUMUUYECKUX COCTUHEHHI.

7.2. JaiiTe omnucaHHE COCTOSIHUS CHUCTEMbI B Pa3IUYHBIX YCJIOBHUSX, pacuI(poBas
3HAYEHHE BCEX ITOJIEH, TMHUN U XapaKTEPHBIX TOYEK JUArPaMMBbl IUIABKOCTH CUCTEMBI A — B.

7.3. Onpenenute TeMneparypy Hadala KpUCTaJUIM3allMU paciulaBa cocTaBa [ u cocrtas
nepBbIX KpucTamioB. Kak n3MeHsieTcs coctaB paciiiaBa u TBEpoH (pa3bl mpu oxJaxaeHuun?

7.4.0npenenuTe TeMIlepaTypy Hadaja IUIaBJICHHUS, KOJIMYECTBO U cocTaB (a3 MpH 3TOM
TeMnepaType I CUCTeMBI cocTaBa [l



7.5. HauepTute cxeMaTH4eCKHE KPHUBBIE OXJIaKAEeHUs paciiaBoB coctasa I, 1T u III,
OTIpEIeNIMB YHCIIO ¥ cOCTaB (ha3 M pacCUMTAB YUCIIO CTEIIEHEH CBOOO B! B XapaKTEPHBIX TOUKAX U
Ha KaXJI0M Y4acTKe KPUBOU OXJIaXKICHHUSI.

7.6. BpruuciuTe Macchl paBHOBECHBIX (a3 MpH 3a1aHHoN Temreparype £,°C 1 KOJIn4ecTBe
ucxoxHou cmecu cocrtana I11.

7.7. Ans cucteM, oOpasyromuX XMMUYECKHE COSAUHEHHs, ONpenenuTe (HOpMyIIbl 3TUX
COCTUHEHUN.

CocTaB UCXOAHOM CMECH
Bapuant Cucrema 4-B KonunuectBo cocraBa A4,% T.,°C
HCXOTHOM I II III
CMeCH
1 Mg —Cu 500r 10 60 90 550
2 Cr—Sn 5 kr 20 98 80 200
3 Cd—Cu 800 T 100 60 50 580

Tema 4 — DileKTPpOXMMHUYECKHE CHCTEMbI

3aoanue Ne 8. Inexmpoosudicyuwjue cuibl u nOMeEHUUATbL

8.1. Kakoro posa neBblii 37€KTpo/] rajJbpBaHndeckoro anemenTa A. Hanumunre ypaBHeHue
peaKIMH, MPOTEKaloIIel Ha 3TOM 3JIEKTPO/I€ B PABHOBECHBIX YCIIOBUSX, U YPaBHEHHE AJIs pacyeTa
MOTEHLIMaa 3TOro 3JIEKTPoAa.

8.2. Onpexnenure CPeIHIO HMOHHYIO aKTUBHOCTb 3JIEKTPOJIMTA @+ B JIEBOM 3JIEKTPOE
raJIbBAHUYECKOTO 3JeMeHTa A Ha OCHOBAaHUU CIPABOYHBIX 3HAYEHUIH CPEIHEr0 HOHHOIO
K03 pHIIMEeHTa aKTUBHOCTH AJICKTPOJIUTA ITPH MOJISUTEHOM KOHIICHTPAIIUH M7 U TemiepaType 298
K.

8.3. Onpeaenute 3A€KTPOIHBIA TOTEHIIUAI JIEBOTO 3JiekTpoaa npu 298 K. CtannapTHbId
AJIEKTPOJHBII MOTEHIIMAT BO3bMUTE U3 CIIPAaBOYHUKA.

8.4. Kakoro poza npasblil 2JIEKTPOJI FAJIbBAHUUYECKOTO AieMeHTa A? Hanummre ypaBHeHue
peaxkuy, MPOTEKAOIIEH Ha 3TOM JJIEKTPOE B PABHOBECHBIX YCIIOBUSX, U YPAaBHEHHE JIJIS pacuera
NOTEHIIMaa 3TOro 3JIeKTpoaa

8.5. Onpenenure CpeHION MOHHYIO aKTUBHOCTH AJIEKTPOJIUTA d+ B MPABOM DJIEKTPOJE
raJIbBAHUYECKOTO d3J€MEHTa A Ha OCHOBAaHMU CIIPABOYHBIX 3HAYEHUH CPEIHET0 HOHHOIO
K0d(ppHILIMEeHTa aKTUBHOCTH AJIEKTPOJIUTA ITPH MOJISUIBHOM KOHLIEHTPALlMK M2 U Temnepatype 298
K.

8.6. Onpenenute IEKTPOIHBIN MOTEHIIHAN MpaBoro 3ekTpoaa npu 298 K. CrannapTHblil
AIIEKTPOJIHBII MOTEHIIMAT BO3bMUTE U3 CIIPAaBOYHUKA.

8.7. HanumuTe »SJIEKTPOJHBIE pEaKIMH, TMPOTEKAIONIMEe Ha OTPUIATEIbHOM U
MOJIO)KUTEIBHOM  3JIEKTPOAAX W CYMMapHYI0 XHMHUYECKYI0 pEaKIHI0, MPOTEKAOIIyI0
CaMOIIPOU3BOJIBHO MPHU paboTe rajlbBAHUYECKOTO dJIeMEeHTa A.

8.8. Ompenenurte snexrponaBxkyuyo cuiy (DC) rainbBaHMYECKOro 3jieMeHTa A U
MaKCHUMAaJIbHYIO TOJIE3HYIO 3JEKTPHUECKYI0 padoTy, KOTOPYI0 MOXKHO MOJY4YHMTh NpH pabore
JIAHHOTO AJIeMeHTa npu Temiepatype 298 K.

8.9. Bplunciure KOHCTaHTY pPaBHOBECHsI PEAKLIMH, MPOTEKAIOIIEH CaMOIPOM3BOJIBHO a
rajgbBaHNYECKOM d1eMeHTe A nipu Temneparype 298 K. [Ipumure, 4To B peakuuy y4acTBYeT OJIMH
AIIEKTPOH.



8.10.CocraBpTe rajbBaHUYECKUH HJIEMEHT, B KOTOPOM MPOTEKAET CaMOMPOU3BOJIHLHO
XUMUYeCKas peakuus B.

8.11.0npenenute cranaaptHoe 3Hauenue DJC rampBaHM4eckoro snieMenta. B kotopom
IIpOTEKaeT XUMHUecKas peakuus B, npu temneparype 298 K Ha ocHOBaHMM CTaHIApTHBIX
JIEKTPOJIHBIX [TOTEHLIMAJIOB U3 CIIPaBOYHUKA.

8.12. Onpenenure E° ipu Temnepatypax 288 u 308 K Ha ocHoBaHuu 3Hauenus E° mpu 298
OE’

EJ , IPUHSB YTO B YKa3aHHOM UHTEpBalle TeMrepaTyp 3aBucumocts £/ = f(T)
P

K u Benmnuunebl (

JIMHENHA.

8.13. Ompenemure AGy (kJ[X) peakuuu B, IpOTEKarOIICH B TaIbBAHHYECKOM DIICMEHTE
npu temneparypax 288 K.

8.14. Ompememure AS, (Ix/K) mis peakums B, mpoTeKaomieil B ralbBaHHYCCKOM
31emMeHTe npu Temneparypax 288 K.

8.15. Ompenemure TtemmoBoit »bdext AH, (xx) peakuuu B, mporexamomeil B

rajqbBaHUYECKOM JIEMEHTE Npu Temiiepatypax 288 K.
8.16. Onpenenure KOHCTAaHTY PABHOBECUSI XUMHUECKOU peakuuu B, npu temmepatype 288

K.
Bapuanr lanbBanmyeckuii snemeHT A MOJII)IZ(IF, H,0 MOJII)’/111(21“’ H,0
1 Zn|ZnSO4||KCIl|AgClp),Ag 0,005 0,2
2 Pt,H2|H2SO4|KCIHgo Clop), Hg 0,005 0,2
3 Cu|CuCly||CdSO4HgxSO4¢p),Hg 0,005 0,2
OE’ A
Bapuant Xumuueckas peakuus B or - 10%, B/K
P
1 Pb + 2Agl =Pbl, + 2Ag -1,38
2 H, + Hg>SO4 = H>SO4 + 2 Hg -6,50
3 Nalz + NaxS =3Nal + S + 6,59

3aoanue Ne 9. dnekmpuueckas npoeoOUMOCHb PACMEOPOE C/1ADBIX IJIEKMPOSIUMO8

9.1. Onpenenute yAenbHYIO JJIEKTPUUYECKYIO MPOBOJMMOCTb PAcTBOpa EKTPONINTA A,
HCIIOJIB3YS yJIeIbHOE CONPOTHUBIIEHUE PAacTBOpA P.

9.2. OnpenenuTe MOJISIPHYIO 3JIEKTPUYECKYIO IPOBOAUMOCTD PACTBOPA MIEKTPOJINTA A.

9.3. Ha ocHOBaHMHM CIIPaBOYHBIX JAHHBIX MPOBOJUMOCTU OTJIEIbHBIX HOHOB BBIYMCIINTE
IPEJENbHYIO0 MOJISIPHYIO 2JIEKTPUUECKYIO IPOBOAUMOCTD 33aHHOTO JJIEKTPOJIUTA.

9.4. Paccuuraiite crenieHb nuccoruainuu (%) U KOHCTaHTY JTUCCOIMAIIAN IEKTponTa A
pu KoHLeHTpauuu C Ha OCHOBAaHUU JIAaHHBIX AJIEKTPUUYECKON ITPOBOAMMOCTH.

9.5. Omnpenenure KOHLEHTPAIMIO MOHOB BOJOpOJIa B pPAacTBOpE d3JeKTpoiuTa A mpu
KoHUeHTpauuu C, UCNOoNb3ys 3HAaYEHHE CTENEHU IUCCOLMALuU, MoyiydeHHoe B I. 8.4. m pH
pacTBopa.

9.6. N300pa3ure cxeMaTu4ecku U OOBSICHUTE 3aBUCUMOCTh YAEIHHON 3JIEKTPHUUECKOM
MPOBOAMMOCTH OT KOHIIEHTPAIMH ¢Ia00ro U CUIILHOTO 3JEKTPOJINTA.




9.7. N300pa3ute cxeMaTHYECKU U OOBSICHUTE 3aBUCUMOCTH MOJIIPHON JJIEKTPHYECKOU
MpOBOAMMOCTH OT KOHIICHTpAalUun cna60ro N CUJIBHOTI'O JJICKTPOJIUTA.

Bapuant Onektposnut A C-10%, Mons/n p-102, Om-M
1 HCOOH 1,39 0,569
2 H-C3H;COOH 1,04 2,278
3 HCOOH 1,11 0,655

Tema 5 — MeToabl U3yUeHHsI CTPOEHHUS MOJIEKYJ, OCHOBAHHbIE HA JJIEKTPUYECKHX
CBOMCTBAX

3aoanue Ne 10. Inexkmpuueckue ceoiicmea MoJieKy

Paccunrarh aumonbHBI MOMEHT U 3()PEKTUBHBIN paguyc MOJEKYJIBI A Ha OCHOBaHUHU
9KCIIEPUMEHTAIBHBIX 3HAYCHUI MOJISIPHOM MOJISIpU3yeMOCTH MpH 3a1aHHoi Temieparype 7. [lpu
pacuere mpeHeOpedb BEIWYMHOW AaTOMHOW COCTAaBIISIFOIICH TOJSPHU3YEMOCTH, MOJSPHYIO
pedpaKIiio BEIYUCIUTD MO MPABUITY aJIMTUBHOCTH.

Bapuant Monekyna A T,K P10, M*/monb
1 NH; 473 35.21
2 H>O 573 40.5
3 HCl 260 33.57

Tema 6 — OnTruyeckue MeTOAbI M3y4YeHHS CTPOCHHUS BelleCTBA
3aoanue Ne 11. Bpawiamenvnvie cnekmpbol 08yXamomHvlX MONAEKYJl

3.1. HamumuTe KBaHTOBO-MEXaHMYECKOE ypaBHEHHE [UIsl  pacuera JHEpPruu
BpAIaTeIbHOTO IBHKCHHS JBYXaTOMHON MOJIEKYJIBI KaK KECTKOTO POTaTopa.

3.2. BeiBenuTe ypaBHEHHE Ul pacueTa U3MEHEHHUs SHEPrHM BpAIIEHUs JBYXaTOMHOMN
MOJIEKYJIBI KaK YKECTKOr0 poTaTropa Mpu NMepexoje €€ Ha COCEIHUM, 00jiee BEICOKHUN KBAHTOBBIN
YPOBEHB.

3.3. BrBenuTe ypaBHEHHE 3aBUCHMOCTH BOJHOBOTO YHCIIAa BpAIlaTeNbHBIX JTHHUNA B
CHEKTpe MOTJIOUIEeHNs ABYXaTOMHOM MOJIEKYJIbI OT BpalaTeIbHOr0 KBAaHTOBOT'O YHCIA.

3.4. BeiBenure ypaBHEHHUE JUIsl pacyeTa pa3HOCTH BOJHOBBIX YHUCET COCEAHUX JTMHUI BO
BpalaTeIbHOM CIIEKTPE MOTJIOMIEHHUS IBYXaTOMHONW MOJIEKYJIBI.

3.5. Paccuuraiite BpamaTensHylo noctosaayo (B cm u M) 1ByxatoMHOl MoseKyIIbl
A TO BOJHOBBIM YMCJaM JBYX COCEJHHMX JIMHUM B JJIMHHOBOJHOBOH HMH(pakpacHON obiactu
BpaIIaTeIbHOTO CIIEKTpPa MOTJIONIEHUSI MOJIEKYJIbI (cM.Ta0m.3.1) .

3.6. OmnpenenuTe SHEPrUI0 BpalleHUS MOJIEKYJbl A Ha MEpPBbIX MATH KBAHTOBBIX
BpalaTenbHbIX YpoBHAX (/[x).

3.7. BbluepTuTe CXeMaTMUYECKH SHEPreTUYECKHE YPOBHH BpalaTEIbHOIO JIBHIKEHUS
JIByXaTOMHOM MOJIEKYJIBI KaK dECTKOT0 poTaropa.

3.8. HanecuTe myHKTHpPOM Ha 3Ty CXeMY BpalllaTelIbHble KBAaHTOBbIE YPOBHH MOJIEKYJIBI,
HE ABJISIOIICICS dKECTKUM POTATOPOM.

3.9. BeiBenuTe ypaBHEHHE Ul BHIUMCIEHUSI PAaBHOBECHOTO MEXBSAECPHOTO PACCTOSHUS
HAa OCHOBAaHHMM pPAa3HOCTH BOJIHOBBIX YHCENT COCEIHUX JIMHUM BO BpAalIATEIbHOM CIIEKTpE
MOTJIOIEHHUSL.

3.10. Omnpenenute MOMEHT HHEPLUH JBYXATOMHOM MOJIEKYJIBI A.

3.11. PaccuuTaiiTe NpUBEIEHHYIO MacCy MOJIEKYJIBI A.

3.12. BeruucauTe paBHOBECHOE MEXbsIepHOE paccTosiHue () Mosiekysbl A. ComocTaBbTe
MOJyYeHHOE 3HaYeHHE CO CIIPABOYHBIMH JJAHHBIMH.



3.13. OrHecure HaOMIOAacMble JMHUU BO BpaIlaTeIbHOM CIHEKTPE MOJEKYJIbl A K
BpallaTeIbHbIM MEPEX0IaM.

3.14. PaccuuTaiiTe BOJIHOBBIC YKMCIIa CIIEKTPAIbHbBIX JJUHUM, CBS3aHHBIX C BpAIllATEIbHBIMU
nepexonamu 0—1, 1 -2 u 2—3 qy1st Monexysl A.

3.15. Bpluucaute npuBEICHHYIO MacCy M30TOMO3aMEIICHHON MOJIEKYJIbl B.

3.16. PaccuuTaiiTe BOJIHOBBIE YUCIIA CIIEKTPAIbHBIX JINHUH, CBA3aHHBIX C BPALATEIbHBIMU
nepexoaamu 0—1, 1 -2 u 2—3 i mosiekynsl B. MexbsagepHble pacCTOSIHUS B MOJIEKYJIax A U
B cunrars paBHBIMU.

3.17. Onpenenurte BEJIMYNHY U HAIPaBICHUE U30TOMHOTO CABUIAa JIMHUM MOTJIOIICHUS BO
BpallaTesIbHbIX CHEKTpax MOJeKyld A u B, eciu 3Tu TUHUU COOTBETCTBYIOT MEPEXOJaM MEXY
BpalareabHbIiMU ypoBHSIMHU 0—1, 1 52 1 2—-3 .

3.18. HapucyiiTe cxemaruueckud BpallaTeSbHbIA CHEKTP IOTJIOMICHUS JIBYXaTOMHOM
MoJsiekyibl A. HanecuTe Ha 3TOT K€ CHEKTp JIMHUHM, COOTBETCTBYIOLIWE BpallaTeIbHBIM
nepexoaam s MOJIeKyisl B.

3.19. OO®BscHHTE NPUYUHY HEMOHOTOHHOTO HW3MCHEHUS HWHTEHCUBHOCTH JIMHUMN
MOTJIOIICHHS IO MEPE YBEJIMUEHUS SHEPTUHU BPAILICHHUS] MOJICKYJIBI.

Bapuant Mounekyna A v-107?,1 ! Mouekyna B
1 LiH 60.12 75.15 Li’H
2 BCl 4.104 5.472 BY'Cl
3 BeH 103.15 123.78 Be’H
3aoanue 12. Konebamenvnsle cnekmpul 08yXamoMHbIX MOJIEKYTl
4.1 Hanumure  KBaHTOBO-MEXaHWYECKOE  ypaBHEHME JUI1  pacueTa  dHEpruu

K0J1e0aTeNbHOTO IBUKEHUS IBYXaTOMHOM MOJIEKYJIbl KAK FTAPMOHUYECKOT0 OCLIMIUIATOPA.

4.2 HanumuTte  KBAaHTOBO-MEXaHWYECKOE  ypaBHEHME JUId  pacueTa  dHEpruu
K0J1e0aTeIbHOTO JIBUKEHUS IByXaTOMHOM MOJIEKYJIbl aHTAPMOHUYECKOT'O OCHUIIISATOPA.

4.3 Bpruucnure no omnpenenaeHHbM U3 MK-criekTpa noriomenys AByXaTOMHOM MOJIEKYJIb
A ocHOBHOMY TOHY (V,), TiepBoMy 00epToHy (V,) win Bropomy obeptoHy (V,) (tabm. 4)

BOJIHOBOE YHCIIO COOCTBEHHBIX KojeOaHUW @, , KO3()(PUIMEHT aHrapMOHUYHOCTH X, U

e
AHTApMOHHMYHOCTb @, X, .

4.4 BepluuciuTe BOJHOBOE YHUCIO NpomyuieHHoW JmHuM B MK-crmekrpe mnoryomeHus
JIByXaTOMHOMN MOJIEKYIbl A (V) , V, Wi V,)

4.5 OmnpenenuTe >3HEPTUI0 KOJeOAaTENbHOIO JABM)KEHHUS MOJIEKYJIbl A Ha HYyJIEBOM
KoJIeOaTeIbHOM KBAaHTOBOM ypoBHe £Eo (/[x), Hcronp3yst BOJHOBOE 4YHCIO COOCTBEHHBIX
KoJIeOaHUN @, W aHTaPMOHUYHOCTb @ ,X,(cM. 11.4.3)

4.6 BeiBenure ypaBHEHHME IJisi pacyeTa MaKCHUMaJIbHOTO KOJeOATeIIbHOrO KBAHTOBOTO
qucna.

4.7 OHpe,I[CJ'II/ITe MaKCHMaJIbHOE K0JIe0aTeIbHOS KBAHTOBOC YHCIIO U JJIsL MOJICKYJIbI A.

max
4.8 Ormpenenure SHEPTUIO KOJIEOATEIHHOTO JBIKEHHS FEmax (JK) Ha MakcUMaibHOM
K0JIeOaTeIbHOM KBaHTOBOM YPOBHE.
4.9 Omnpeaenute 3HEpPruIo quccounanuu Do Monexkysl A (k1x/MOIb).
4.10 Berueptute rpaduk 3aBucumoctu £, = f(v), BbIOpaB 2-3 3HaYECHUS KBAaHTOBOTO

4Yyclia U ¥ PaccYUTaB 3HAYEHUS Exon B MHTEpBaie oT 0 10 v, .

4.11 Ykaxutre Ha TpaduKe DHEPIHI0 KOJIeOATEIHHOTO [BIKEHUS HAa MaKCUMAIbHOM
KOJIe0aTeIbHOM KBAaHTOBOM YPOBHE Emax () 1 sHEpruto auccommaruu Dy .
4.12 BpI4UCINTE CHIIOBYIO TOCTOSHHYIO XHMHUYECKOH CBS3H k, TByXaTOMHON MOJICKYJIBI A.



4.13 Breruucaure

MOJIEKYJIBI B.

BOJIHOBOE 4YHCJIO COOCTBEHHBIX KOJIEOaHUI

4.14 Onpenenute BEIWYMHY U HAMPABJIECHUE U30TOMHOTO C/IBUTA.

U30TOII03aMEIIECHHON

Bapwuanr Monekyma A | v,-102,m" | #1027, m" | ¥,-107, " | Monekyna B
1 HI 2230 4380 - 2HI
2 HF 3962 - 11344 HF
3 HCl 2885 - 8339 2HCI

Tema 7— XuMnueckas KHHETHKA H KAaTAJIN3

3aoanua Ne 14 u 15. Onpedenenue nopadKka u KOHCHAHMbL CKOPOCHU XUMUYECKOU

peakuuu u memnepamypuoﬁ 3asucumocmu ckopocmu XUumuueckoil peakuuu

10.1. IToctpoliTe rpaduku 3aBUCMMOCTH KOHIEHTpamuu C HMCXOJIHOTO BEIIECTBA OT
BpEeMEHH ¢ JUTsl peakuu B, 3amannoii B Tabnune, B koopaunatax InC = f{t) u 1/C = f{¢). 1o Buny

rpaduka onpenenuTe NOpsI0K peakiuu.

10.2. PaccuuraiiTe KOHCTaHTY CKOPOCTH peakuuu B.
10.3. Bpruucnure KOHIEHTPALMIO UCXOMHOTO BEIIECTBA M MPOAYKTOB peakiuu B yepes

200 c oT HayaJsia peaKIHHu.

10.4. Paccunraiite Bpems, 3a koTopoe npopearupyet 10% ucXxoJHOTO BELIECTBA.

10.5. Onpenenure nepuoA MoIynpeBpalieHus peakuuu B.

Bapuant 1. Peaknus B: 2NO>=2NO + O2 T'=631 K

t,c C-10°, Mmonp/n
0 1,0000

60 0,8308

120 0,7108

150 0,6632
180 0,6212

300 0,4954

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

60

107, ¢ 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
Bapuanr 3. Peakuus B: 2N2O=2N>+ 02 7T=938 K
t,c C, MO/
0 0,154
30 0,145
0,137




120 0,122

240 0,097

300 0,086

10.6. Onpenenure SHEPrU0 aKTUBAIMKM XMMHUYECKON peakuuu B, UCHOIb3ysl 3HAYCHUS
KOHCTaHTbI CKOPOCTH peakuuu k1 1 k2 ipu 1ByX 3HaueHUsX remrneparypsl 11 u 7.

10.7. 3anumwure ypaBHeHue Appenuyca. Omnpenenure NpeadIKCIOHEHIUATbHbBIN
MHOXHTENIb B YPaBHEHUH AppeHHUyca.

10.8. Onpenenure KOHCTAHTY CKOPOCTU XUMHUYECKOW peakuuu B ripu temmneparype 73.

10.9. Onpenenute Temieparypabiii kKo duiueHT BanT-I'opda y 11 ckopocTu peakuuu
B B untepnaine remneparyp T1u 7.

10.10. Hcnonb3yst TemriepaTypHbIi KO3(POHUIIMEHT Yy, ONpEACIUTe, BO CKOJILKO pa3
MU3MEHUTCS CKOPOCTh pPEaKLuu, eciiu TemnepaTtypy 71 yBenuduuTh Ha Benuuuny AT.

Bapuant | T1, K k1 T2, K k2 T3, K AT, K
1 656 7,700 51/(Mo11B-C) 592 0,844 51/(mo1b-C) 667 25
2 523 1,45-10% 1/(Mo11b-C) 570 0,324 51/(Mosb-C) 590 25
3 813 1,702:105 ¢! 783 4,635-10° ¢! 777 15

3.2. KonTpouabHbie Bonpockl no Kypey "®dusuveckass xumus' k 3x3ameny ( S u 6
ceMecTp)

Tembl 1 u 2 - XuMnueckasi TepMOAMHAMHMKA M XHMHYECKOe PaBHOBecHe

1. dynkuuu mnporecca U (QYHKIUH COCTOSHUSA. BHYTpeHHSsS SHeprus, TemioTa, padora,
3aKOHBI TEPMOJAMHAMUKH.

2. Pabora pacmmpeHuss WIEalbHOTO Ta3a B U30TEPMUYECKOM, H300apHOM U HU300apHO-
M30TEPMUYECKOM IPOLIECCaX.

3. Temnota npoueccoB MpHU NOCTOSHHOM 00BEME U JIaBJICHUU.
4. Ilepsblii 3aKk0H TepMOAUHAMUKH. Pacuer TernoBbix 3¢ ¢dexToB. 3akoH ['ecca.
5. TennoTel 00pa3oBaHMs U TEIUIOTHI CropaHus BemiecTB. X ncnonab3oBaHue Ui pacueToB

TEIUIOBBIX 3((HEKTOB XUMHUECKUX PEaKLIUM.

6. Omnpenenenue TemnoeMKocTu. VCTMHHas W CpefHsAs TEIUIOEMKOCTb. 3aBHCHUMOCTh
TEIIOEMKOCTH OT TeMIepaTypbl (MHTEPHOISIMOHHbBIE YPAaBHEHMUS).

7. 3aBUCUMOCTb TEIJIOBOro 3¢ (eKTa XUMUYECKUX PEaKIHU OT TemrepaTyphl. Y paBHEHUE
Kupxroga.

8. WurerpupoBanue ypaBHeHuss Kupxroda. CocraBneHue ypaBHEHUs IJs pacuera
TEIIOBOr0 3P PeKTa XMMUYECKOH peakIuy U 3aJJaHHOM TemIeparype.

9. TepmoauHammuuecku oOpaTUMble U HEOOpaTUMBIe Mpoliecchl. PaboTa TepMoAMHAMUYECKU
oOpatumoro nporecca.

10. DuTponus. Maremarnyeckue BoipakeHus Il 3akoHa TepMOJMHAMUKY JUJIs1 OOpaTUMBIX U
HEOOpaTHUMBIX IIPOIIECCOB.

11. U3MeHeHune SHTPONKH B U30JMPOBAHHON CUCTEME KaK KpUTEPHUI HaIlpaBJICHUs Mpoliecca
Y COCTOSIHUSI PABHOBECHSI.

12. VI3amMeHeHe SHTPONHUH NPY HArpeBaHUH, PACIIMPEHUH, CMEIIEHNN UJI€AIbHBIX Ta30B MpU
(a30BbBIX Epexo1ax.

13. Tloctynat Ilnanka. PacueT abCcoMOTHON SHTPOIHH.

14. I3mMeHeHne 3HTPONMM B XUMHUUYECKUX peakiusx. CocTaBleHHE ypaBHEHMs JJs pacuera
M3MEHEHUS SHTPONHMH XUMHYECKON peakIMy MPpH 3a/1aHHOI TeMIieparype.

15. MakcumanbHasi 1 MakCUMalibHasi mojie3Hast pabdora. TepMoauMHaMU4ecKHe MOTEHIIUAIIBI
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KaK Mepa paboToCIOCOOHOCTH CHCTEMBI.

TepMoanHaMuUyeCKne MOTEHLIMAIBI KaK KPUTEPUN HaIlpaBJIEHUS INPOLIECCAa U COCTOSHUS
paBHOBECHS B 3aKPBITHIX CHCTEMAaX.

Ouneprust ['enpMmronbua (M30XOpPHO-U30TEPMUYECKUN MOTeHUIMaAn) u sHeprus [ubOca
(u300apHO-U30TEpMUUEcKHil moTeHnuan). CBo0oIHas U CBS3aHHAS YHEPTHSI.
3aBucumocTs 3Heprun [ m66ca ot TeMIeparypsl ¥ 1aBICHUS.

Ypasuenue ['enpmronsia-I ndoca.

3aBucUMOCTh dHepruu ['mbbca OT cocraBa CHUCTEMBL. XHWMHUYECKHH MOTEHIIHAT
KOMIIOHEHTa CUCTEMBI.

XUMUYECKUH TTOTEHIIUA UICaTbHOTO B PEeaTbHOr0 ra3oB. OYyrUTHBHOCTh, KO (HUIIUEHT
(GYruTUBHOCTH; aKTUBHOCTh, KOA(D(PUIIMEHT aKTHUBHOCTH pealbHOTO Ta3a. Meroabl
HaXOXICHUS KO3(PPUIIMEHTOB PYTUTUBHOCTH M aKTUBHOCTH.

BriBoa ypaBHEHUA "M30TEpMbI XUMHUYECKON peakiuu'.

TepMoanHaMuyecKue U MPAKTUYECKUE KOHCTAHThI paBHOBeCHS. CBsI3b MEXK/1y HUMH.
PaBHOBecMe B TeTEpOreHHBIX XHUMHUYECKUX peakuuax. KOHCTaHTBI paBHOBecUSA
TreTEPOreHHBIX PEAKLIUMN.

3aBUCHUMOCTh KOHCTaHTBhl PAaBHOBECHUS OT TeMIlepaTypbl. BbiBoa M aHanu3 ypaBHEHUS
n300apbl XUMUYECKOW peakiuu B quddhepeHnansHoil hopme.

WnterpanbHas ¢opMa ypaBHeHHs H300apbl Xumuueckod peakuuu. CocTaBieHHe
yYpaBHEHHUS Ul pacueTa KOHCTAHThl pABHOBECHSI XUMUYECKOW PEAKIIUN OT TEMIIEPATYPBhI.
TennoBast Teopema HepHcTa 1 ciencTBus U3 Hee.

Tema 3 — ®a30Bble pABHOBECHS U PACTBOPHI HEAIEKTPOJIUTOB

[TpaBmio ¢a3 [ub6ca. Ilomsarme "dasza", "cocraBisromiee BemecTsa", "dHCIIO
KOMITOHEHTOB", "TepMOIMHAMHYECKUE CTETICHU CBOOOIbI".

VYciioBre TEpMOIMHAMHYECKOTO PABHOBECHS MEX Y (hazaMu.

BriBon, ananus u unTerpupoBanue ypasHenus Knaysuyca-Knanelipona.

JuarpaMMbl COCTOSIHUSI OJTHOKOMITOHEHTHBIX cucTeM. VX paz0op ¢ moMoIipio mpaBuiia
¢a3 I'nb6ca.

WneanpHbie U HeUleaTIbHbBIE pACTBOPHI. 3aKOH Pays.

[TpenenbHO pa3daBieHHBIE, aTepMabHbIC, PETYIISPHBIE PACTBOPHI.

[TapunanbHble MOJIbHBIE BETUYMHBI. Y paBHeHUs [ no6ca-/lorema.

XHUMHYECKUH MOTEHIMAJl KOMIIOHEHTA B UJI€aJIbHOM M HEMJIEAJIbHOM PacTBOpax.
Brruncnenust akTHBHOCTH PACTBOPUTEIS 110 TTOHKSHHIO JBJICHUS TIapa HaJl pacCTBOPOM
Brluncienne akTUBHOCTH PACTBOPUTENS MO MOHM)KEHHUIO TEMIIEpaTypbl 3amep3aHus
pacTBopa.

Brluncienne akTHBHOCTH PaCTBOPUTENISI IO OCMOTHYECKOMY JIaBIIEHUIO PacTBOpA.
Konnuraruablie CBONCTBA PAaCTBOPOB M X IIPAKTUYECKOE UCIIOJIB30BAHNUE.
PacTBOpUMOCTB Ta30B B KUAKOCTH. 3aBUCUMOCTbh PACTBOPUMOCTH OT TEMIIEPATYPHI.
PactBOprUMOCTB ra30B B KUAKOCTH. 3aBUCHUMOCTh PACTBOPUMOCTH OT JABJICHUS U T0OABKU
aneKkTposuTa. YpaBHeHue CeueHoBa.

HeorpannueHHo pacTBOpUMBIE IPYT B APYTe KUAKOCTH. BHIYMCIICHNE TaBICHUS U COCTaBa
napa HaJ uJeanbHbIMU pacTBopamu. [lepBrrii 3akoH ['n66ca-Konosanona.

Huarpammbr "oOrmiee maBieHHe-cocTaB", "Temmeparypa KWIeHHS - cocTaB','cocraB
pacTBOpa -cocTaB napa" s uaeabHbIX paCTBOPOB.

®da3zoBas nuarpaMMa paBHOBECHS KUAKOCTb — map. [IpaBuso peryara.

Bunb neperonku: naTerpaibHas, auddepeHnnanbaas, GpakinoHHast, peKTUDUKALINS.
A3zeoTponHble pacTBOPHL. JlmarpaMMbl paBHOBECHS JKHIKOCTh — Tap JJIsi a3€0TPOITHBIX
pacTtBopoB. PekTrdukaiius a3e0TpOMHBIX PACTBOPOB.

OrpannueHHas B3aWMHAas PacTBOPUMOCTh JKHIKOCTEH. BimsHHe TeMmepaTypbl Ha
pPacTBOPUMOCTb.

JlaBneHre M COCTaB HACBIIEHHOTO Mapa B CHCTEMax C OrPAaHUYEHHOW B3aMMHOMN
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74.

pacTBopuMocThio. Jlmarpammbl "oOriee gaBiaeHuEe coctaB', "TeMmriepaTypa KHIICHUS -
cocra", "cocrtaB pacTBOopa — cocTaB mnapa" IJid CUCTEM C OTPAaHUYEHHON B3aMMHOM
PacTBOPUMOCTBIO KUIKOCTEH.

JlaBneHue U cocTas napa HaJl CMECbIO B3aUMHO-HEPACTBOPUMBIX KMAKOCTEH. 1leperonka
C BOJSHBIM I1APOM.

PacTtBOpMMOCTB TBEp/IBIX BELIECTB B JKUAKOCTU. MaeanbHas paCTBOPUMOCTb. Y paBHEHUE
[Ipenepa.

Jlnarpammbl IJIaBKOCTH JIByXKOMIIOHEHTHBIX CHCTEM C IIOJHOM pacTBOPUMOCTHIO B
KUAKOM U IIOJIHOW HEPACTBOPUMOCTBIO B TBEPAOM COCTOSIHMM. KpuBbIE OXJ1aXK1eHUS.
Jlnarpammbl IJIaBKOCTH JIByXKOMIIOHEHTHBIX CHCTEM C IIOJHOM pacTBOPUMOCTHIO B
JKUJKOM U TBEPIOM COCTOSIHMM. BHUJIbI TBEpABIX paCTBOPOB.

JlnarpamMmbl COCTOSIHUSI JByXKOMIIOHEHTHBIX CHUCTEM C IIOJHOM pacTBOPUMOCTHIO B
KUJKOM U OTPaHUYEHHON PaCTBOPUMOCTBIO B TBEPJOM COCTOSIHUM. KpuBbIE OXIaKICHUS.
JmarpaMmbl MJIaBKOCTH  JIByXKOMIIOHEHTHBIX CHCTEM, OOpa3ylomUX XUMHUYECKUE
COEIMHEHUS, MJIaBsIuecs 0e3 pa3IokKEeHNUs U C PA3JI0KEHUEM.

JlnarpaMMbl  COCTOSIHUS TPOMHBIX JKMJAKMX CHUCTEM C OIPAHWYECHHON B3aWMMHOU
pPacTBOPUMOCTBIO

Pacnipenenennie  pacTBOpEHHOro BeLIECTBA MEXAY JABYMs OKUAKUMHU  (a3zaMmu.
OKCTparupoBaHHUe.

JlnarpamMmbl IJIaBKOCTH TPEXKOMIIOHEHTHBIX CUCTEM.

Tema 4 - D1eKTPOXUMHUYECKHE CHCTEMBI

KosmuratrBHbiE CBOKWCTBA pacTBOPOB AEKTPOIUTOB. MI30TOHMYECKUMI U OCMOTHYECKHI
ko3 puImeHT.

CtpoeHue pacTBOPOB CHIIBHBIX JJIEKTPOJIUTOB. OCHOBBI 3JIEKTPOCTATUYECKON TEOpUHU
pPacTBOPOB CUJIbHBIX NEKTPOIUTOB Jlebas u XioKKens.

VYpaBHeHue I pacdera cpeAHUX HOHHBIX KoddduumentoB axtuBaoctu (I, 11 u III
npuoIKeHus Teopuu Jlebas u XroKKes).

PaBHOBecMe B pacTBOpax »dJIEKTPOJUTOB. TepMOAMHAMHYECKHE M MPAKTUYECKHUE
KOHCTAHTBbI HOHHBIX PAaBHOBECHI.

DNEeKTPOXUMUYECKUN TOTEHIIMal. BO3HMKHOBEHHE CKayka IOTEHIMaja U JBOWHOTO
AIEKTPUYECKOTO CII0S HAa TPaHULIE pas3zena METAl — pacTBOP AJIEKTPOJIUTA.

Bopopoanas mikana 3J1eKTpOAHBIX MOTEHIINAJIOB.

VpaBuenne HepHcra st paBHOBecHOro mnoteHuuana. CTaHAAapTHBIN SIEKTPOAHBIN
MOTEHIIHAL.

.Onextpoael [ poma. Ilpumepsl. OneKkTponHble peakuuu. PacueT paBHOBECHBIX

MOTEHLINAJIOB.

Onexktponel Il poma. Ilpumepsl. OnexTpongHele peakuuu. Pacder paBHOBECHBIX
MOTEHLINAJIOB.

OKHCIUTENBHO-BOCCTAHOBUTEIIBHBIE 3IEKTPOAbl. [IpuMmepbl. DneKTpoAHbIE pEaKLUu.
Pacuer paBHOBECHBIX TOTEHIIHAIIOB.

HNonooOMeHHBbIe 311eKTpoabl. CTEKIITHHBIN 3JEKTPO/I.

Konnenrpanuonsslie ranbBannueckue aneMentsl. Pacuer D/1C

XuMuyeckue rainbBaHndeckue aneMeHTol. Pacuer OJ1C.

['anpBaHMYECKHE HJIEMEHTBI C TIepeHocoM U 0e3 mepeHoca. lcmonb3oBaHue
raJbBaHMYECKUX D3JEMEHTOB 0e€3 mepeHoca Ui SKCIEPUMEHTAIBHOTO ONpeeNeHHs
CPEIHUX NOHHBIX AKTUBHOCTEH.

Hcnonp30BaHWE  CTaHAAPTHBIX TMOTEHUUAIOB Ul ONPENEICHMs]  HAlpaBICHUS
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUH.

Hcnonp30BaHWE  CTaHAAPTHBIX MOTEHUUAIOB JUIs  ONpPENEICHMs]  HAlpaBICHMS
INEKTPOXUMHUUYECKUX PEaKLUi.

Onpenenenne TepMOIMHAMUYECKUX NapaMeTpoB xuMmuueckux peakuuilt (AH, AS, AG),
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UIYIIHAX B TAJIbBAHUYECKOM DJIEMEHTE.

OpnHopa3oBble XMMUUECKHE UCTOYHUKHU TOKA.

MHoropazoBble XUMHUYECKHE HCTOUHUKH TOKA (aKKyMYJISITOPBI).

VnenbHasg, MOJEKyJIspHasT W SKBUBAJICHTHas NPOBOAUMOCTb. CBSI3b 3IEKTPUUECKON
MIPOBOJIMMOCTH C TOJIBU’KHOCTSIMH HOHOB.

3aBUCUMOCTD 3JIEKTPUUYECKON IPOBOAUMOCTH OT TEMIIEPATYpPbl, IPUPOBI NIEKTPOJIUTA U
PacTBOPUTEIIA.

3aBUCUMOCTb yI€IBbHOM AIIEKTPOIPOBOJHOCTH OT KOHIICHTPALIUH IS ¢71a00T0 ¥ CHIIHOTO
3JIEKTPOJIUTOB.

3aBUCUMOCTb YKBUBAJIEHTHOW TPOBOAMMOCTH CHJIIBHBIX JIEKTPOJINTOB OT KOHLEHTPALIUH.
OcHoBHbIe TIosIokeHus Teopun Jlebas-Xrokkensa-Onzarepa.

IIpakTHueckoe UCIIONB30BaHUE U3MEPEHUM DJIEKTPUYECKON ITPOBOIUMOCTH.

UYucna nepeHoca, UX MCHOJIb30BAHUE IS ONPEACIICHUS AJIEKTPUUYECKON MPOBOJAUMOCTH
OTJICJIbHBIX HOHOB.

Tema 5 — MeToabl U3yYeHUS CTPOCHUSA MOJICKYJ, OCHOBAHHbIC HA JJIEKTPHYECKHX
CBOliCTBaX

Jlonspuzanus NOJASAPHBIX U HEMOJIAPHBIX MOJIEKYJI B IOCTOSIHHOM U IIEPEMEHHOM
IEKTPUIECKUX MOIsIX. Pedpakimsi.

VYpasuenus [le6as, Knaysuyca Mocottu u Jlopenu-JlopenTia.

Ornpezenienne TUIOILHOTO MOMEHTA U MOJISIPU3EMOCTH MOJIEKYJI.

Hcnonb30BaHuE 3JEKTPUUECKUX CBOMCTB MOJIEKYJI ISl ONIPEACIIEHHS] MOJIEKYJI U COCTaBa
pactBopa.

Tema 6 — OnTHueckue METOAbI U3YUYCHUS CTPOCHHS BEIIECTBA

OO01as XapakTepUCTUKa MOJIEKYJISIPHBIX CIIEKTPOB.

Bpamarensuple  cnekTpbl.  OmnpeneincHue MOMEHTa HMHEPUMM M PAaBHOBECHOIO
MEXbSJIEPHOIO PACCTOSIHUS AJIs ABYXBAJEHTHBIX U JIMHEWHBIX MHOTOATOMHBIX MOJIEKYJI
U3 CIIEKTPAJIbHBIX JaHHBIX.

OHeprus KojedaTeabHOro JIBMJKEHUS JIByXaTOMHOW MOJIEKYJbl B HPUOIMIKEHUU
rapMOHHYECKOI0 ¥ aHTAPMOHUYECKOTO OCLUILIATOPA.

Onpenenenve CcOOCTBEHHOM 4YacTOTBI M KO3(PQUIMEHTa aHMapMOHUYHOCTH W3
K0JIeOATEIBHOTO CIIEKTPA MOTJIOMCHHS.

Omnpenenenne 3HEPruy CB3M U3 K0JIe0aTeIbHOIO CIIEKTPA MOIIOIIEHUS.

Yucno 1 TUIBI HOpMAJIBHBIX KOJIEOaHUI MHOTOATOMHBIX MOJIEKYJI. XapaKTepUCTUYECKHE
YacTOTBHI.

BpamaTensHo-kosebaTenbHble CIIEKTPhI MOTIOIEHHS IBYXaTOMHBIX MoJieKys P-, R- u Q-
BETBU, UX [TPOUCXOKICHHUE.

DeKTpOHHO-KoNe0aTeIbHO-BpalaTeibHble ceKTpsl. [Ipuniun @panka-KoHngoHa.
OmnpeneneHue SHEPruM JUCCOLMALUU M3 AJIEKTPOHHO-KOJIE0ATEeIbHO-BPAIATEIbHbIX
CIIEKTPOB.

CriekTpbl KOMOMHAIIMOHHOTO paccesiHus, conocrapieHue ux ¢ UK-cnexrpamu.

Tema 5 - XumMnyeckass KHHETHKA U KATAJIN3

CKOpOCTh peakiuu [JIsi TOMOT€HHOM UM TeTepOoreHHON peakiuu. KuHernueckoe
ypaBHeHUE. MOJIEKYJISIPHOCTh U MOPSAJOK TOMOreHHOM peakuuu. CTaauiiHOe MPOTeKaHue
peaKui.

Kunernueckast kpuBasi. MeTopl onpeiesieHust MOpsiAKa Peakiui.

Peakmum 1, 2 m 3 mnopsaka. BelpaxkeHue il KOHCTaHTBI CKOPOCTHM M TEPHOJA



MOJTyTpEeBpaIlCHHUS.

100. CnoxxHble peakuu: ABYXCTOPOHHUE (00OpaTUMBbIe) U NapajiesIbHBIE.

101. CrnoxxHble peakIUU: IOCIEN0BATEIbHbBIE U CONPSKEHHBIE.

102. Meton KBa3UCTAlMOHAPHBIX KOHUEHTpauui. MexaHu3M MOHOMOJIEKYJISIPHBIX
peaKIui.

103. 3aBucMMOCTP CKOPOCTM TOMOI€HHOM XHMHUYECKOM peakuuu OT TeMIIEepaTyphl.
VYpaBHenue Appenuyca.

104. Cranuu rereporeHroro npouecca. Anddysus B razax, )KUIKOCTAX U TBEPIABIX Tenax. |
1 2 3akoHbl Duka.

105. BunsgHune TemnepaTypsl Ha T€T€pOreHHbIN IIpOoLECC.

106. BausHue nepeMenMBaHus Ha PeKUM T'€TepOreHHOro mpoiiecca.

107. Teopuss axkTUBHBIX coynapeHuil. OCHOBHbIE JONyIIEHUs. Bplpaxenue ais
MPEPKCIIOHEHIIMAIEHOTO MHOXKUTENS B ypaBHEeHUH Appenunyca. Ctepuyeckuii GpaxTop.

108. IloHsATHE aKTUBMPOBAHHOI'O KOMILIEKCA. BpIpaXkeHue KOHCTaHThI CKOPOCTHU 110 METOAY
MEPEXOTHOTO COCTOSHHUS.

109. ComnocraBiieHue ypaBHEHUN TEOPUM AKTUBHBIX COYJApEHUH M TEOPUM IEPEXOAHOIO
cocrosiHusl. Hemocratku Teopuid.

110. BnusHue pacTBOpUTENsI Ha CKOPOCTh peakiuii B  pacTBopax. [omo- wu
TeTepOIMTUYECKUE PEaKIIUU.

111. Tereponutuueckue peaknuu. BiusHue HWOHHOW CHJIBI pacTBOpa H  3apsaoB
pearupyromuux YacTHIl Ha CKOPOCTh MpoIiecca.

112. TlepBU4HBIA U BTOPUYHBIH COJIEBBIC YPPEKTHI.

113. OcobGeHHOCTH IIEMHBIX peakiuii. Bo3sHMKHOBEeHUE, pa3BUTHE K OOPHIB 1iere. TermmoBoi
U LIEMHON MEXaHU3Mbl BOCIIJIAMEHEHMUS.

114. Ocobennoctu nporekaHus (HOTOXUMHUYECKHX peakiuil. BoipakeHue I1si KOHCTAHTHI
CKOpOCTH (oToXxuMuyeckoi peakuuu. [Ipumepsl GOTOXMMHUECKUX PEAKLIUM.

115. OOGmwue cBoiicTBa Karaiau3aTopoB. | OMOreHHBIN U reTeporeHHbl Karanu3. BiusHue
KaTaJau3aTOpOB Ha MPEAIKCIOHEHUIUANbHBI MHOXUTEIb W SHEPrui0 aKTHUBALIUM B
ypaBHEHUU AppeHuyca.

116. T'omorenHsIii kaTanu3. KucioTHo-oCHOBHOM KaTanus.

117. Ancopbuus u rereporeHHblii katanui. M3orepma m mzobapa ancopOuuu. Craguu
reTepOreHHOro KaTajin3a 1 BIUsSHUE TeMIepaTypbl. Teoprun reTeporeHHoro Karain3a.
118. Kunernka (epMEHTAaTUBHBIX peakluil, KaTaJiu3 W KUHETHKAa peakuuid c

MMMOOUIIN30BaHHBIMU (hepMEHTaMU

3.3. TeMbI KOHTPOJIBHBIX PadOT

3.3.1 KonTposabHasi pa6oTa no TepMOAMHAMUKH:

JIns XxuMHu4ecKon peakuuu aA +bB = ¢cC + dD, mporekaromieii mpu TeMieparype

T u npaBnenunm P, omnpenenuTs cocTaB paBHOBECHOM CMeCH (BBIXOJ HPOAYKTOB) U
IIPOAHAIIM3UPOBATH BIMSHUE TEMIIEPATYPHI U JaBICHUS HA BBIXOJ ITPOLYKTOB.

3.3.2 KonTpoJbHas padoTa mo onTH4ecKMM MeTOAaM M3y4eHHs CTPOEeHHS BellecTBa:

e lcnonb3ys 3HaueHHs BOJHOBBIX YHUCENl JBYX COCEIHHUX IHKOB BO BpPAIATEIIbHOM
CHEKTpPE TMOIJIOIIEHUS JIByXaTOMHOM MOJIEKYJBI, OIPEAEIUTh MEXbIAECPHOE
paccTosiHue.

e lcnonb3ys BOJHOBBIE YKCIIa HAOIIOAAEMbIX TMKOB (OCHOBHOW TOH, IIEPBbII U BTOPOI
00epTOHBI) B KOJEOATEIBHOM CIHEKTpe JIByXaTOMHOW MOJEKYJbl, ONpPEIeTUTh
COOCTBEHHYIO  4YacTOTy KoyiebaHMIl aTOMOB B  MOJEKyJe, KO3(PPHUIHEHT
AQHTApMOHMYHOCTH U DHEPTUIO IUCCOLMALINN MOJIEKYJIBI.

3.3.3 KouTposibHast padoTa o KUHETUKM:

Hcnonb3ys naHHbIE IO TEKYIEN KOHLIETPALUN UCXOIHBIX BEILIECTB XUMUYECKON PEAKIINH,

paccuuTaTh KOHCTAaHTY CKOPOCTH JaHHOM peakluu, Mepuoj MOIYNpeBpalleHUus] |



KOHIICHTPAIIMIO HCXOAHOTO BEIIECTBA B KOHKPETHBII MOMEHT BPEMCHH.

4. MeToan4yeckne MaTepuaJjibl JJisl ONpeleeHUs MPoueayp OUEeHUBAHHMSI 3HAHMH,
YMeHHIi, HaBBIKOB U (MJIH) ONBITA [IeATEJbHOCTH, XAPAKTEPU3YIOIIMX ITANbI
(popMupoBanus KoMIeTEeHIIH.

[IpomexxyTouHast arrectauus MO JAUCHMIUIMHE TPOBOAUTCS B COOTBETCTBHH C
tpedoBanusimu CTII

CTO CIIoI'TU(TY) 016-2015. KC YKB/. ITopsinok npoBeneHus 3a4€TOB U HYK3aMECHOB.



