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1. NACHIOPT ®OHJAA OINEHOYHBIX CPEJACTB

1.1. O61acTh NPUMEHEHUA

®onpa oneHouHblx cpeacTB (POC) — HeoThemieMas dYacTh pabouei
IPOrpamMMbl TUCUMIUIMHBI « PU3WYECKast XUMUSA» U MPEAHA3HAYEH ISl KOHTPOJIS U
OLICHKM 00pa30oBaTENbHbIX JIOCTH)KEHUH CTYJIEHTOB, OCBOMBIIMX MPOrpaMMy

TUCIUILINHEL.

1.2. Hesaun u 3a0a4u (pOHIA OLIEHOYHBIX CPEACTB

Hens ®OC -
oOydaromierocsi TpeOOoBaHUSIM

YCTaHOBUTh
PI'oC

COOTBETCTBHE  YPOBHS  TOJATOTOBKH
BO OakamaBpuar 10 HarpaBJEHUIO

noarotoBku 04.03.01 Xumusi, yTBEpKIECHHOMY MPUKa30M MUHHCTEPCTBA HAYKHU U
BbIcIero oOpaszoBanusi Poccuiickoit @enepauuu ot 17 uronst 2017 r. Ne 671 (c

U3MCHCHUIMU U I[OHOJ'IHCHI/DIMI/I).

1.3. IlepeyeHb KoMIeTeHUMH, (POPMHPYEMBbIX B Ipolecce OCBOCHUA
OCHOBHOI1 00pa30BaTe/IbHOI POrPaMMBbI

[Ipouecc  ocBoeHMs

JUCHUITIINHBI

HampaBJIeH Ha  (QopMHpOBaHUE

CJIeayrommx KOMHCTCHHHﬁ N HHAWUKATOPOB UX TOCTHUIKCHUA:

Koa mo ®I'OC BO

\ NuaukaTop 10CTHKEHUS

ObmenpodeccnonanbHble

OIIK-1 CnocobeH aHanu3upoBaTh U
UHTEPIPETHPOBATH PE3YIbTATHl XUMHUYECKUX
HKCIIEPUMEHTOB, HAOIIOACHUIN U N3MEPEHUI

OIIK-1.1. CuctemMaTu3upyeT U aHAIU3UPYET
Pe3yNbTaThl XUMUYECKUX IKCIEPUMEHTOB,
HAOIOICHU, U3MEpPEHUHl, a TaKKe
pe3yJbTaThl pacue€TOB CBOWCTB BELIECTB U
MaTepUajoB

OIIK-1.2. TIpeanaraetr nHTEpIpeTAIIIO
pe3yabTaTOB COOCTBEHHBIX HKCIIEPUMEHTOB U
pacueTHO-TeOpEeTUIYECKUX padoT ¢
MCIIOJIb30BAaHUEM TEOPETUYECKUX OCHOB
TPaJMLUOHHBIX U HOBBIX Pa3/IelIOB XUMHH
OIIK-1.3. ®opmynupyeT 3aKII04eHNs U
BBIBOJIBI 110 pe3yJIbTaTaM aHaIN3a
JUTEPATyPHBIX TAHHBIX, COOCTBEHHBIX
9KCIIEPUMEHTAJILHBIX U PaCueTHO-
TEOPETUYECKUX PabOT XUMHUYECKON
HaIpaBJIEHHOCTH

OIIK-2. Cioco6eH mpoBOAUTE C COOTIOICHUEM
HOPM TEXHUKH 0€30MaCHOCTH XUMUYECKUI
BKCHepI/IMeHT, BKJIFOYas CUHTE3, aHaJIUu3,
W3YYCHHE CTPYKTYPHI U CBONCTB BEIIECTB U
MaTepUasIOB, UCCIICIOBAHKE MTPOILIECCOB C UX
y4acTUEM

OIIK-2.1. PaboTraer ¢ XUMHYECKUMU
BEIIECTBAMH C COOIOJICHUEM HOPM TEXHHUKHU
0e30macHOCTH

OIIK-2.2. IIpoBOAUT CUHTE3 BELIECTB U
MaTepuaioB pa3HOU MPUPOJIBI C
HCIIOIb30BAHUEM UMEIOIIMXCS METOAUK
OIIK-2.3. IIpoBoauT cTaHgapTHBIE ONEpaIUn
TUTSL OTIPEJICIICHUS XUMHYECKOTO U )a30BOTO
COCTaBa BEIIECTB U MAaTEPHAJIOB HA UX OCHOBE




OIIK-2.4. TIpoBoAUT HCClIeJOBAaHUS CBOWCTB
BEIIECTB U MAaTEPUAJIOB C UCIIOJIb30BaHUEM
CEpUIUHOTO HAYYHOT0 000PYAOBaHHUS

OIIK-4. CiocobeH rranupoBaTh padoThI
XUMHUYECKON HalpaBIEHHOCTH, 00pabaThIBaTh
U MHTEPIIPETUPOBATH MOJTyYEHHBIE PE3YIbTATHI
C MCTOJIh30BAHUEM TEOPETUUCCKUX 3HAHHN U
NPaKTUYCCKUX HABBIKOB PEIICHHS
MaTEeMATHYECKUX M (PU3UICCKHX 3329

OIIK-4.3. UaTepnpeTupyeTt pe3yibTaThbl
XUMUYECKUX HAOIIOACHUH C UCTIOIB30BAHUEM
(hu3MYECKUX 3aKOHOB U MPEICTABICHUIA

1.4. Dtanbl ¢opMupoBaHMs KOMIIETEHIIUI M CpPeACTBA OlleHMBAHUA

YPOBHS UX ¢OPMHPOBAHHOCTH

Jransl popmupoBanus komnereHuuii | Komnerenunu KoHTpOJILHO-01IeHOYHbIEe
cpeacTna / cnocoo
OlleHUBAHMS
Tema 1. Beenenue. OcHOBHBIE OIlIK-1 Tectuposanue mo
IMOHATHA U TCPMHUHBI TCPMOAWMHAMUKN TCOPCTHHICCKOMY Matepualty
Tema 2. Hemeﬁ 3aKOH OIIK-1 BrinosiHeHNE MHIUBULY AJTBHBIX
TePMOINHAMUKH OIIK-4 JOMAaIITHUX 3aJaHHi,
KOHTpOJIbHas paboTa,
TECTUPOBAHUE TIO
TEOPETHUECKOMY MaTepuaity
Tema 3 TepMOXI/IMI/IH. OIIK-1 BrinosnHeHne MHIUBUYAIBHBIX
OIIK-2 JOMAaIIHUX 3aJaHui, 3a111uTa
OIIK-4 1a00paToOpHBIX padoT,
KOHTpOJIbHAA paboTa,
TECTUPOBAHUE TIO
TEOPETUUECKOMY MaTepHaly
Tema 4. Bropoii 3akoH OIlIK-1 BrinonHnenue HHAWBU Ty alTbHBIX
TepMOTMHAMHUKH, OIIK-4 JIOMAaIITHUX 33 aHHH,
TCPMOANHAMUUYCCKHC ITIOTCHIIMAJIBI KOHTpOIbHAA pa6OTa’
TECTUPOBAHHUE TIO
TEOPETHUYECKOMY MaTepHaly
Tema 5. Xumuueckoe paBHOBECHE. OIIK-1 Brinonuenne numBH Iy AlbHBIX
OIIK-2 JOMAaNTHUX 3aJaHWH, 3a1iTa
OIIK-4 1a00paToOpHBIX padoT,
KOHTpOJIbHAas padora,
TECTUPOBAHUE TIO
TEOPETUUECKOMY MaTepuaity
Tema 6. ®azoBoe paBHOBECHE. OIIK-1 BrinosniHeHne MHIUBUY AJIBHBIX
OIIK-2 JOMAaITHUX 3aJaHui, 3a1uTa




OIIK-4 1a00paToOpHBIX padoT,
KOHTpOJIbHAas padora,
TECTHPOBAHUE 10
TEOPETUIECKOMY MaTepHay
Tema 7. OCHOBHBIE IOHATHUS U OIlIK-1 Tecruposanmue mo
TEPMUHBI XUMUYECKOH KHHETHKH. TCOpETHHCCKOMY MaTepHally
Tema 8. Kunetnka npoctsix peaknuid. | OTIK-1 BeinonHeHne nHIMBUYaIbHBIX
peaxiuii. OIIK-2 JOMAaIIIHUX 3aJaHMi, 3aluTa
OIIK-4 1abopaTOpHBIX padoT,
KOHTpOJIbHAS paboTa,
TECTHUPOBAHHUE 110
TEOPETUICCKOMY MaTepHally
Tema 9. Kunetunka cinoxxubix peaknuii | OTIK-1 BeInonHeHne NHINBHYaIbHBIX
OIIK-4 JOMAaNIHUX 3aJaHuM,
KOHTpOJIbHas paboTa,
TECTHPOBAHUE 110
TEOPETUICCKOMY MaTepHaITy
Tema 10. 3aBUCUMOCTB CKOPOCTH OIIK-1 BeinonHeHne NHAMBHUAYaIbHBIX
peaKkiuii OT TeMIepaTypbl, SHEPTUS OIK-2 JIOMANTHUX 3a7IaHUH, 3a111Ta
OIIK-4 1ab0opaTopHbIX padoT,
AKTUBALIMH.
KOHTpOJIbHAs paboTa,
TECTHUPOBAHUE 110
TEOPETUYECKOMY MaTepHay
Tema 11. Kunetuka reTeporeHHbIX OIIK-1 Beinonnenne nHIMBUIYaTbHBIX
peakiuii. Katanms. OIIK-2 JOMAaIIHUX 3aJaHuii, 3a11uTa
OIIK-4 1a00paTOpHBIX padoT,
KOHTpOJIbHAS paboTa,
TECTHPOBAHUE 110
TEOPETUICCKOMY MaTepHaITy
Tema 12. Teoppm XUMHUECKOU OIIK-1 BrinosiHeHUE MHIUBUY ATbHBIX
KUHETHUKH. OIIK-2 JOMAaNTHUX 3aJaHWMH, 3a1iTa
OIIK-4 n1abopaTopHbIX padoT,
KOHTpOJIbHas padora,
TECTHPOBAHUE 110
TEOPETUYECKOMY MaTepHay
[IpomexxyTouHas arrecTauus OIIK-1 Dk3aMeH (IMCbMEHHBIN )
OIIK-2
OIIK-4
Tema 13. PactBopsl. Teopuu OIIK-1 BeInosiHeHNE MHANBH Ty AITBHBIX
OIIK-2 JIOMAIITHUX 3aJaHMi, 3aIuTa

pacTBOpPOB.

OIIK-4




1a00paToOpHBIX padoT,
KOHTpOJIbHAas padora,
TECTUPOBAHUE T10
TEOPETUYECKOMY MaTepHaiy

Tema 14. Konnuratusasie coiictea | OIIK-1 BeinonHeHne nHIMBUIYaIbHBIX
PAaCTBOPOB HEANIEKTPOIIUTOB. OIIK-2 JIOMAaIlIHUX 3aJaHMi, 3aluTa
OIIK-4 1abopaToOpHBIX padoT,
KOHTpPOJIbHAsI paboTa,
TECTUPOBAHUE TIO
TEOPETHYECCKOMY MaTepHaly
Tema 15. PaBHOBecHs B cucTeMax OIIK-1 Beinonnenne nHIMBHYaIbHBIX
HKUIKOCTh-XKUIKOCTD. OIIK-2 JOMAaIIHUX 3aJaHuii, 3a11uTa
OIIK-4 1abopaTopHbIX padoT,
KOHTpOJIbHAs paboTa,
TECTHPOBAHUE 110
TEOPETUICCKOMY MaTepHaITy
Tema 16. PacTBOpHBI 2JIEKTPOJIUTOB. OIIK-1 Brinosnnenve nHAMBHTY ATBHBIX
Teopusi CHIIBHBIX AJIEKTPOJIUTOB. OIIK-2 ZOMallHAX 33/laHHH, 3aLTa
OIIK-4 1abopaTopHbIX padoT,
KOHTpOJIbHAS paboTa,
TECTHPOBAHUE 110
TEOPETUYECKOMY MaTepHay
Tema 17. QHGKTpOHpOBOI[HOCTL OIIK-1 BrinosnHeHne MHIMBUYAIBHBIX
PACTBOPOB JICKTPOIHTOB. OIIK-2 JOMAaIIHUX 3aJaHuii, 3a111uTa
OIIK-4 1a00paToOpHBIX pabdoT,
KOHTpOJIbHAas padora,
TECTHPOBAHUE 110
TEOPETUIECCKOMY MaTepHAITy
Tema 18. I'anpBannueckue 35emeHTsl, | OIIK-1 Brimosnnenve nHAMBHTY ATBHBIX
SNEKTPOXUMHYECCKUE LICTIH. OIIK-2 JOMAaNTHUX 33JaHW, 3a1iTa
OIIK-4 nabopaTopHbIX padoT,
KOHTpOJIbHAs padora,
TECTHUPOBAHUE 10
TEOPETUYECKOMY MaTepHay
Tema 19. Dnextponusz. Kopposus. OIIK-1 BrinosnHeHne MHIUBUYAIBHBIX
OIIK-2 JOMAaITHUX 3aJaHuii, 3a111uTa
OIIK-4 1a00paToOpHBIX padoT,

KOHTpOJIbHAs paboTa,
TECTUPOBAHUE T10
TEOPETUIECKOMY MaTepHalTy




Tema 20. IToBepxuocTHbIe sBieHus. | OIIK-1 3amuTa 1a00paTOpHBIX pador,
OIIK-2 TECTUPOBAHUE I10
OIIK-4 TEOPETUYECKOMY MaTepHaiLy
OIIK-1 DK3aMeH (MMChbMEHHBIN )
[IpoMexxyTouHasi aTTecTalus OIIK-2
OIIK-4

1.5. Onucanue nokazareseil GopMUPOBAHUS KOMIIETEHIIUIH

Ko komMnereHuun IInanupyemble pe3yabTaThbl 00y4eHHUsI (IIOKA3ATEJIN)

OIIK-1 3HATBh: MPEIMETHYIO 00JacTh (PU3NYECKOW XHMHH, €€ POJb B
pa3sBUTHM 3HAHUM O MNPUPOAE M pPa3IMUYHBIX O0O0JACTAX HSKOHOMUKHU;
OCHOBHBIE 3aKOHOMEpPHOCTH IHPOTEKAHUS XUMHYECKHX peakuuid u
(U3NKO-XUMHUECKUX  MPOIECCOB  (TEPMOAWHAMHYECKHE  CBOMCTBA
BEIIECTB, TEIUIOBbIE 3(P(PEKTHl XUMHUECKUX M (PU3HKO-XMMHUYECKHX
IIPOLIECCOB, BO3MOXKHOCTb M HAIPaBJIEHUE IIPOLIECCOB, COCTOSIHUE
XMMHUYECKOTO U (a30BOr0 paBHOBECHs; CKOPOCTb M MEXaHHU3M
XMMHUYECKHX PEaKLMH, SBJICHNE KaTaln3a); OCHOBBI YUEHUS O pacTBOPAX,
CIOCOOBI BBIPAXKEHMS KOJIMYECTBEHHOI'O COCTAaBa pacTBOPOB, (DU3HKO-
XMMHUYECKHE CBOMCTBA pAacTBOPOB; OCHOBBI TEOPHUU 3JIEKTPOJIMTOB,
3aKOHOMEPHOCTH IPOTEKaHUsl peakUui MOHHOIO OOMEHa; B3aUMOCBS3b
MEXJ1y XUMHUYECKUMH U DJJIEKTPUYECKUMM SBICHUSMH, UX POJb B
XKHU3HEJCATEIbHOCT OPraHU3MOB; METOJIMKY padOThl C HECIOKHBIMHU
W3MEPUTENBHBIMU  3JIEKTpONpuOOpaMu; TEXHUKY O€30IacHOCTH IpHU
BBITTOJTHEHUH XUMHUYECKOTO JKCIIEPUMEHTA U pabote c
JIEKTPONpUOOpaMu;

YMETh: pPaCCUUTBIBATL TCPMOAWHAMHUYCCKUC XaAPAKTCPUCTUKHU
XHUMHUYCCKUX peaKHHﬁ; npeaABUACTE BO3BMOKHOCTh XUMHWYCCKUX peaKHHfI;
npeABUACTE KUHCTHYCCKUC 3aKOHOMCPHOCTH IPOTCKAaHHUA peaKI_II/Iﬁ Ha
OCHOBC HX MCXAaHHU3MA;, AaAHAJIMU3UPOBATL BO3MOXHOCTH BJIMAHUSA Ha
NMPOTCKAHUC PCAKIUU B KCIIACMOM HAIIPABJIICHUU U C COOTBeTCTBYIOH_Ieﬁ
CKOPOCTBHIO, pC€HIATh XUMHNYCCKUC 3a/]a14U 110 U3YYCHHBIM TCMaM;

BJAa/leTh  HABBIKAMM  BBIIIOJIHEHUS  HUCCIEN0BATEIBCKOIO
SKCHEpUMEHTAa C MHCIIOJIb30BaHMEM allapaTypHOro oOecreyeHus;
IT0JIb30BaHHUSI CIIPABOYHOM JINTEPATYpPOH.

OIIK-2 3HATh: METOAMKY pabOThl C HECIOXHBIMH H3MEPUTEIbHBIMU
NIEKTPONIpUOOpaMH;  TEXHUKY  O€30MacCHOCTH TPH  BHIIOJIHEHUHU
XMMHYECKOT0 3KCIIEPUMEHTa U paboTe ¢ IIEKTPONpruOopamu;

YMETh: aHAIM3UPOBATH BO3MOKHOCTHU BJIMAHHA Ha IPOTCKAHUC
PCaKuu B KCJIACMOM HAITPABJICHUHU U C COOTBGTCTBYIOHIGﬁ CKOpPOCTBIO;

BJaJeTh  HABBIKAMH  BBIIIOJHEHHS  HCCIIEIOBATEILCKOTO
OKCIEPUMEHTa C HCIIOJIB30BAaHMEM  alllapaTypHOTO OOecTcueHHs;




MOJIb30BaHUs CIPABOYHOM JIUTEPATYPOU.

OIIK-4

3HaTh: MPEIMETHYI0 001acTh (U3NYECKOH XHWMHUH, €€ POjb B
Pa3BUTUM 3HAHUH O TPHUPOJAEC W PA3NIUYHBIX OONACTIX OSKOHOMHKH;
OCHOBHBIC 3aKOHOMEPHOCTH TIPOTEKaHMS XWMHUYCCKHX pEakIuuid |
(GU3UKO-XUMHYECKHX  IPOIECCOB  (TEpMOAMHAMHYECKHE  CBOMCTBa
BEIECTB, TEIUIOBbIE J(P(PEKTH XUMHUYECKHX U (PU3NKO-XMMHUYECKUX
IPOLIECCOB, BO3MOXHOCTb U HAIIPAaBIEHUE IPOLIECCOB, COCTOSIHHE
XMMHAYECKOTO H  (a30BOTO PABHOBECHS; CKOPOCTh M MEXaHH3M
XMMHAYECKHX PEAKIUH, SBJICHUE KaTalln3a); OCHOBBI YUEHUS O paCTBOPAX,
CIOCOOBI BBIPAKEHHUS KOJMYECTBEHHOI'O COCTaBa pacTBOPOB, (DU3HKO-
XMMHYECKHE CBOWCTBA PAcTBOPOB; OCHOBBI TEOPUHU DIEKTPOJIHUTOB,
3aKOHOMEPHOCTH MPOTEKaHHWs PEeaKUUil MOHHOTO OOMEHa; B3aMMOCBS3b
MEXKAY XHMHYECKHMU W JJIEKTPUYECKUMH SIBICHUSAMH, WX pOJb B
KU3HEAEATEIBHOCTH OPraHW3MOB; METOAUKY pPa0OTBHI C HECIOKHBIMHU
M3MEPUTEIBHBIMU  DIICKTPONIPUOOPAaMH; TEXHUKY O€30MacHOCTH MpHU
BBIMIOJIHEHUH ~ XHMHYECKOTO  OJKCIepUMEeHTa W pabore ¢
aNeKTponpudopamu;

YMETb: pPaCCUUTBIBATL TCPMOAUMHAMHUYCCKUC XAPAKTCPUCTUKU
XHUMHUYCCKUX peaKuHﬁ; npeaABUACTbL BO3MOKHOCTh XUMHUYCCKUX peaxunﬁ;
ONpeABUACTD KMHCTHYCCKUC 3aKOHOMCPHOCTH MNPOTCKAHHA peaKHI/Iﬁ Ha
OCHOBC HMX MCEXaHU3Ma, AaAHAJIMU3UPOBATHL BO3MOXHOCTH BJIMAHUA Ha
NPOTCKAHUC PCAKIUU B KCIIACMOM HAIIPABJIICHUU U C COOTBeTCTBYIOHleP’I
CKOPOCTBHIO,; pCHIATh XUMUYCCKHUEC 3aJa"uU 110 U3YYCHHBIM TCMaM,

BJaJeTh  HABBIKAMM  BBIIOJHEHHS  HCCIIEJOBATEIbCKOIO
HKCHEpUMEHTa C MCIOJIb30BaHMEM alllapaTypHOro oOecreyeHus;
II0JIB30BAHUS CIIPABOYHOM JIUTEPATYPOIA.

1.6. Kpurepuu oueHUBAHMSI KOMIETEHIHI Ha Pa3HbIX IJTamax HXx

(popmupoBanus
Buj Tekyuieii yaeOHoi padoThl KosauyectBo 6a/1110B
101010 0-390 300

S cemecTp

Boimonnenne u  3ammra  1a00OpaTOPHBIX 20

pabot

KoHnTponbHbIe paboThl 20

CamocTrosaTenbHas pabora (pemenue 20

VHAMBUAYAJIbHbBIX 3a/1aHUN)

ITucpMeHHBIN PK3aMEH 40

Nroro 3a cemecTp: 100
6 cemecTp

BoimonHenne u 3ammra  1abopaTOPHBIX 20




pabot

KoHTpoJibHBIE PabOTHI 20
CamocrosiTenbHas pabota (perenue 20
MHAUBUAYAJIbHbBIX 3a/1aHU)

[TucbMeHHBI 9K3aMeH 40
HToro 3a cemecTtp: 100

HakxonurenapHas cucremMa oneHuBanud mo 100-0aibH0M mKaJje

Yerbipexodaui-
JbHas cUcTeMa
OlleHUBAHUS
IK3aMeHa

100-
oajlIbHaA
HIKAJIa

bykBennas mkaJja, coorsercrpyromas 100-
0aJIJILHOM 1IKaJIe

Cucrema
OLICHUBAaHUSA
3agyera

O1ianyHo

90-100

A — OTJIMYHO — TEOPETHYECKOE COIePIKaHUE Kypca
0CBOEHO IOJIHOCTBIO, O6€3 MpoOeIoB; HeOOXO0IUMBIC
MPAKTUYECKHE HABBIKH PA0OTHI C OCBOCHHBIM
MaTepuaaoM c(hOpMHPOBAHBI; BCE
MPEyCMOTPEHHBIC TPOTPaMMOit 00y4eHUs
y‘-Ie6HI)Ie 3aJJaHus BBIIIOJIHEHBI, KAYECTBO UX
BBITIOJTHEHUS OI[CHEHO YUCIIOM 0aJUIOB, OJIN3KUM K
IMaKCUMAJIbHOMY

Xopoltio

83-89

B — oueHb XOPOIIIO — TEOPETHUECKOE COJICPIKAHUE
Kypca OCBOCHO TOJIHOCTBIO, 0€3 MpoOeIioB;
HEe0OXO0IUMBbIE TPAKTUIECKHE HABBIKU PAOOTHI C
OCBOSHHBIM MaTEPHAJIOM B OCHOBHOM
c(hOpMHUPOBAHBI; BCE MPEAYCMOTPEHHBIE
MporpaMMoii 00yueHus yueOHbIe 3a/1aHUs
BBITIOTHEHBI, KAYECTBO BBITIOJTHEHHS OOJBITUHCTBA
M3 HUX OIICHEHO YHCJIOM 0ajIjIoB, OJIU3KUM

K MaKCUMaJIbHOMY

Xopomo

75-82

C — XopouIo — TeOpeTUIECKoe CoJIepKaHne Kypea
OCBOCHO IOJHOCTBIO; HEKOTOPBIE ITPAKTUYECKUE
HaBBIKH pabOTHI C OCBOCHHBIM MaTE€pPUATIOM
c(hopMUPOBaHBI HEIOCTATOYHO; BCE
MIPEAYCMOTPEHHBIE MPOTPAMMOI 00ydIeHUS
y4eOHBIC 3a/IJaHUS BHIMIOJTHEHBI, KAY€CTBO
BBITIOJTHEHHS] HU OJHOTO U3 HUX HE OILIEHEHO
MUHUMAJIBHBIM YHUCIIOM 0alIOB, HEKOTOPHIE BUIBI
3aJIaHWI BBITTOJTHEHBI C OMIMOKAMU

Y noBinerBo-
PUTEIBHO

63-74

D — yn0BIETBOPUTENBHO — TEOPETUUECKOE
coJiep’KaHue AUCIUIIIIMHBI OCBOEHO YaCTHYHO, HO
npo0esbl He HOCAT CYIIECTBEHHOTO XapaKTepa;
HE0OXO0JUMbIE TPAKTUUECKHUE HABBIKU pabOThI

C OCBOEHHBIM MaTEPHUAJIOM B OCHOBHOM
chopMupOBaHbI; OOJIBIIMHCTBO
IPEIYCMOTPEHHBIX MPOrpaMMOi 00y4YeHHUs
y4eOHBIX 33JaHUH BBIIIOJHEHO, HEKOTOPbIE

U3 BBINOJIHEHHBIX 33JJaHUH, CO/IEpKaT OIIHNOKHU

VY nosieTBo-
pHUTEILHO

50-62

E — nocpencTBeHHO — TEOpETHYECKOE
coJiepKaHNe Kypca OCBOCHO YaCTUYHO;

3auteHo




HEKOTOPBIC MPAKTUUECKHUE HABBIKU PaOOThHI

He c(OPMUPOBAHBI, MHOTHE ITPELyCMOTPEHHbIE
nporpamMmoit o0ydeHus yueOHbIe 3a1aHHs

HE BBINOJIHEHBI JINOO KaYeCTBO BBHIMOIHEHUS
HEKOTOPBIX M3 HUX OIICHEHO YMCIIOM 0aJlIOB,
OJIM3KUM K MUHHUMAJILHOMY

Heynosnerso- | 21-49 FX — Hey10BIETBOPUTENBHO — TEOPETUUECKOE
PUTEIBHO coJiep’KaHue Kypca OCBOCHO YaCTHYHO; He 3aureno
HE0O0XO0UMbIE IPAKTUUECKHUE HABBIKU pabOThI
He c(hOPMHUPOBAHBI; OOJIBITUHCTBO
IPEIYCMOTPEHHBIX MPOTrPaMMOi 00yUYeHHUs
y4eOHBIX 33JJaHHUI HE BBIMOJIHEHO MO0 KaueCTBO
UX BBITOJIHEHUS OI[CHEHO YHCIIOM 0aJlioB,
ONU3KUM K MUHUMAIILHOMY; TIPH
JIOTIOJTHUTEIILHOM CaMOCTOSATEILHON padoTe Hall
MaTepuaIoM Kypca BO3MOKHO MOBBIIIICHHE
KAayecTBa BBIIIOJIHEHUS YUYEOHbIX 3a/laHui

HeynosnerBo- 0-20 F — Hey10BI€TBOPUTEIILHO — TEOPETUYECKOE
PUTETBHO coJiepKaHne Kypca He OCBOCHO; HEOOXOTUMbIE
NPAaKTUYECKUE HABBIKUA PAOOTHI

HEe COPMUPOBAHBI; BCE BBHITIOJIHEHHBIC yIeOHBIC
3aJ]aHUs COJIePXKAT TPyObIe OIIMOKH,
JIOTIOJTHUTEIbHAS CAMOCTOSATENbHAS paboTa Hax
MaTepHalioM Kypca He IPUBEET K KAKOMY-JTHOO
3HAYUMOMY TIOBBITIICHUIO Ka4eCTBA BHIMTIOTHCHHSI
y4eOHBIX 3aJaHH

2. KOHTPOJIBHO-OIEHOYHBIE CPEJCTBA

2.1.01ueHoOYHBIE CPEACTBA TEKYIIEr0 KOHTPOJIsl (TUIIOBBIE)

3anaHus I HHAUBUAYAJIbHBIX JOMAIIHUX 3aJaHUH U (/1) IPOBEIeHUs
KOHTPOJIbHBIX PadoT:

1. Haiitu namMenenne BHyTpeHHeH sHeprun npu ucnapenun 200 r 6eH3omna npu
25°C, npuHSB, 4TO Mapbl O€H30J1a MOIYNHSIOTCS 3aKOHAM HJICaJIbHBIX T'a30B,
U 4TO 00BEM KUIAKOCTH HE3HAYMUTENIEH MO CPaBHEHHUIO C 00BEMOM mapa.
MoubHas TemnoTa ucnapenust 0ensona 30,92 k/[x/Monb.

2. BblUMCINTE KOJMYECTBO TEIUIOTHI, KOTOPOE BBIACIUTCA Mpu cropanuu 20 J
nubopana (H.y.), ecmu AH®os B2Oswy 1 BoHgry COOTBETCTBEHHO paBHBI
—1264 u +31,4 x/>/monb. llenecooOpa3Ho i UCIOIL30BaTh B KaueCTBE
TOIIMBA JIUOOpaH BMECTO ATaHa, €CIW CTaHJapTHas TEIJIOTa CropaHus
stana —1559,88 kJIx/MoIb?

3. HaiitTu u3MeHeHrne SHTPONUH NPHU NPEBPAILEHNUN 2 MOJIEW BOJIbI, B3SITOW NpU
25°C, B map mpu 130°C u mocrossHHom pasinenuun 101,325 klla, eciam
yAenbHas TeryioTa mapooOpa3oBaHus BoJbI paBHa 2255,18 Jx/r, MoybHas
TeIoéMKOCTh  kuakot  Boasl  C,=75,31 Jlx/mMons'K, a  MosbHas




teroémkocts mapa  Cp=30,124 /lx/mons'K. Ha kakom wu3 »3Tanos
MPOUCXOIUT HAUOOJIBIINI TPUPOCT IHTPONIUU U OYEMY ?
4. Boruucnure 3HaueHuss AH %95, AG®93 1 AS®9g 1114 ipo1IECCa
MeCOs (x) hary MCO(K) + CO, )
U COCTaBbTE PsJl TepMUUYECKOM cTabmibHOCTH KapOoHaToB MgCO3, BaCOs3,
CaCOs;. Kak BnusieT Ha TE€YEHHUE 3TUX IIPOIIECCOB TeMIlepaTypa?

5. BemectBa A u B B kommuecTBe 3 1 4 MOJIb COOTBETCTBEHHO, HaXOSIIIHECS B
COCYJZIE €EMKOCTBIO 2 JI, pearupyIoT corjacHo ypaBHeHHUI0 SA + 3B 5 AsB;
Jo noctwkeHusi paBHOBecusl mpopearupoBaio 1,6 Monb BemectBa A.
OnpenenuTe KOIUYECTBA MPOpPearupoBaBIIero Beniectsa B u momxyyeHHOro
npoaykra. Paccunraiite KOHCTaHTY paBHOBecHs K.

6. Xumudeckoe paBHoBecue peakiuu COCl, S CO + Cl,

YCTaHOBWJIOCH TPU CJIEAYIONIUX KOHIIEHTPAIUAX PpPEarupyroldx BEIIECTB
c¢(COCly)= 10 momaw/it; ¢(CO) = 2 moaw/1t; ¢(Cly) = 4 Mmonb/m.

B paBHOBecHyr0 cucteMy J00aBUIM XJIOp, TaK YTO €r0 KOHIICHTpaIlus
BO3poca B JiBa pa3a. OnpenenTe HOBbIE PABHOBECHBIE KOHLIEHTPALIMK BCEX
pearupyromux BeIEeCTB MOCJI€ BOCCTAHOBJIEHUSI PABHOBECHS.

7. 10 r kapOoHaTa KaJblUsI MIOMEIIAIOT B COCYJ] EMKOCTBIO 1 J1 M HArpeBaroT J0
800°C. Ckosbko rpammoB Hepasnoxusiierocs CaCOs; ocranercs? Kakoe
KOJIMYECTBO HEPa3JI0KUBIIETOCS KapOoHaTta OCTaHeTCA, ecimn
nepBoHavaibHO ero oyaet 20 r?

8. Peakums uaér no ypaBuenuto H, + I, — 2HI. Ilpu 508°C koHcTaHTa
CKOpPOCTH 3TO# peakuuu pasHa 0,16 1-Momp ! Mun!. Berauciure HavanbsHyro
CKOPOCTb PEAKIIUH, €CIIU MUCXOJIHbIE KOHLIEHTPALIMN PEarupyrolux BEIIECTB
osumu: [H,] = 0,04 monp/n, [I,] = 0,05 Moaw/n. Uemy OyaeT paBHa CKOPOCTH
ATOM peakiMM, KorJaa KOHIIEHTpaus Bogopoaa noHusutcs a0 0,03 monb/n?

9. Ilepuon monypacnana paguoakTusHoro “C pasen 5600 ner. B ocrankax
mMamoHTa conepxkanue '*C cocraBmio 1/32 or umcxomsoro. Onpenenure,
KOT/Ja KUJI MaMOHT.

10.CkoapK0 BpEMEHH HEOOXOUMO JIsl TOTO, YTOOBI peaKIUsi BTOPOro MOPSAIKA
npouuia Ha 60 %, ecnu 3a 20 muH ona npoxoaut Ha 30 %? HauanbHbie
KOHIICHTPAIIUU PEarupyrolux BEIIECTB OJMWHAKOBHI U  COCTaBJISIOT
2,0 MoJIB/1I.

11.PactBop BemiecTBa A CMeEIIMBaeTcs C paBHBIM O0BEMOM BellecTBa B,
coAepKallMM Takoe ke uuciao moseil. [lpoucxomut peakuus A + B —=C.
Yepez 1 gac mpopearupoBasio 75 % A. Ckonbko A OCTaHETCS B PacTBOPE
yepes 2 yaca, €clii peakivsi UMEET a) MEPBbIN MOPSAI0K O A U HYJIEBOU MO
B; 0) nepBsiii mopsiiok mo A u B; B) HyneBoit mopsijok o A u B.

12.]Ins peakuuu OMBUICHHS OJTwiI(QopMuaTta THAPOKCUIOM HATPHUS TIPH
temneparypax 283 u 318 K 3HaueHMSI KOHCTAaHT CKOPOCTH COCTaBJISLIIU
coorBeTcTBeHHO 2,307 u 21,65 n-monb-1-mun-1. Paccuuraiite Bpewmsi, Ha
npoTsokeHnn kKotoporo ombuiiercs 30 % sdumpa mpm 300 K, ecmm
HayaJbHbIE KOHIIEHTpalUUU 3Qupa M THAPOKCHUIA OAMHAKOBHI W PaBHBI
0,06 moup/m.



13.11pu 150°C xumu4yeckasi peakuusi 3akaHuuBaetrcs 3a 16 muH. IIpuHumas
TEMIEPATYPHBI  KOAIPOUIIMEHT CKOPOCTH peaKIuH pPaBHBIM 2,5,
paccuuTaiTe, 4epe3 CKOJIbKO MHHYT 3aKOHYHWJIAch Obl 3Ta peakuus Mpu
200°C u npu 80°C.

14.OHeprus akTUBalMU PEAKIUM paszioxkeHus romosoaopona 2HI — Hy, + I B
razoBoit (aze mpu 800 K paBna 190 k/[/Monb. B mpucyTcTBUM TUIaTUHBI
oHa cHmxkaetrcs a0 60 kJlx/mons. OnpenenuTe, BO CKOIBKO pa3 CKOPOCTh
peaKIuu B MPUCYTCTBUU KaTaJIM3aTOPA BBIIIE CKOPOCTU HEKATATUTUUECKOTO
Pa3N0KEeHU MO0I0BOIOPOAA.

15.OHeprust axkTHBalMM J€HATypalud BUpyca Tpumnmna cocrasisier 630
k/x/Monb. Tlepuon momypacnana Bupyca npu 30°C cocTaBiseT 5 4yacos.
Paccunraiite mnepuon mnonypacnana npu temmeparypax 36,6°C u 38°C.
PaccunraiiTe pu yka3zaHHBIX TEMIIEpATYpax BpeEMs, 32 KOTOPOE IPOU30MIET
pacnang 90 %, 99 %, 99,9 % BuUpyCOB, €ciauM CUUTATh, YTO pEAKIMS
J€HaTypalud BHpPyCa NOJUYMUHIETCS KHHETUYECKHUM 3aKOHOMEPHOCTSIM
peaKkuuii mepBoro NopsiaKa.

16.0mnpenenute Temmnepatypy 3amMep3aHusi pactBopa, cojaepxaniero 0,625 r
MoueBHHBI B 50 T Bobl. Kprockonnueckasi nocTostHHas BOJbI paBHa 1,86.

17.Cxonbko rpamMmMoB HadTaliuHa pacTBopeHo B 50 r xjopodopma, eciu
IIOJYYEHHBIA pacTBOp KUmUT mpu 62,234°C? Temmneparypa KUIICHHS
xyopodopma 61,2°C, a 30ynrockonuueckas mocTossHaas ero 3,76.

18.Bbrunciaure ocMoTHYeCKoe JaBiieHrue Mopckoit Boawl npu 27°C, ecnu NaCl
B Hel conmepxkutcs (/1) nmpumepHo 27,2; MgCl, — 3,4; MgSO4 — 2,3; CaSOq
— 1,3; KCI — 0,6. Kaxymiasics cTeneHb AUCCOIMAIIMU YKa3aHHBIX COJIeH
paBHA €IMHUILIE.

19.Cepoyrnepon ¥ YETHIPEXXJIOPUCTBIA  YIJIEPOJ,  HEOTPAHUYEHHO
pacTBOpUMBIC JAPYT B JPYre JKUJIKOCTH, OOpa3yloT CMecH, OJU3KuEe K
uneanbHeM. Ilpu 40°C pgaBineHue mapa cepoyriepojia paBHo 616,7
MM.PT.CT., @ YETBIPEXXJIOPUCTOrO yriuepona — 215,8 Mm.pt.cT. Beraucnure
IpU 9TON Temreparype o0Iee W NmapiualbHbIE JAaBJICHUS MApOB KaXKIOTO
KOMIIOHEHTa, PaBHOBECHBIX CO CMechlo, coaep:xkaiieit: a)30 % (MOJIbHBIX)
cepoyriepona; 6) 90 % mo macce cepoyriepoaa.

20.KakoBa MoJsipHasi KOHIIEHTpaIUs pacTBOpa yKCyCHOM KUCaoThl ¢ pH = 37

21.Bocnonbk3oBaBmmck ypaBHeHueM JleGas u ['tokkens, BRIUUCIUTE CPEIHUIMA
KO3(pPUIIMEHT aKTUBHOCTH HOHOB M MX akTHBHOCTH B 0,001 momsuibHOM
pactBope CuCls,.

22.1Ipu 25 °C ypenpHas 3AEKTPONPOBOAMMOCTb MACHSHOM KHCIJIOTHI MpHU
pasOasinenuu 64 1 pasaa 1,812¢10* om!'ecm™!. TlogBmxuocTs HoHOB HY M
CH3(CH»),COO™ npu 3T0il TemmnepaType COOTBETCTBEHHO paBHbI 349.8 u
32,6 oM™ -cM?. BBIYMCIHMTE KOHCTAHTY JUCCOIMAIMN MACIITHOM KMCIIOTHI.

23.Boruncnute npu 25°C 3eKTPOABIKYIIYIO CHITY 3JIEMEHTa, 00pa30BaHHOTO
HUKEJIEBBIM 3JIEKTpoAoM, mnorpyx€HusiM B 0,05 M pactBop NiSOs u
MEJIHBIM 3JeKTpoAoM, norpyk€HHbiM B 0,02 M pactBop CuSOs, cuutas



JUCCOLUMALMI0  COJIEW  TOJIHOW.  3alMIIUTE  CXEMY  IOJYYEHHOIO
rajgbBaHUYECKOIO PJIEMEHTA U YPABHEHUS SIIEKTPOIHBIX MPOIECCOB.
24.]J1aHbl SIEKTPOIBI:
Pt ! Br; ), Br (¢c=0,1) u Pt|Fe* (¢ =0,2), Fe** (¢ =0,1).
Brruncnure ux snekTpoAHble MOTeHHHanbl Npu 25°C, cOCTaBbTE U3 HUX
anemeHT u onpenenaute ero DJ[C. Hamummre ypaBHEHHs 3JEKTPOIHBIX
peakIuil U peakiiuu, IPOTEKAIOIICH B AJIEMEHTE.
25.1Ipn npoxoxaenun 18000 Kin osnexrpuuecTBa uepe3 MNOAKUCICHHBIN
pacTBop cyibdara HUKENs Ha KaToAe BBIACIWIOCH 5 T HUKeNsA. Beruuciure
BBIXOJl 1O TOKY IIpoliecca BBbIICNICHUS HUKENsd U 00bEM OJHOBPEMEHHO
00pa30BaBILIETOCs BOJIOPO/Ia, U3MEPEHHBIN MPU HOPMAJIBHBIX YCIOBHSIX

3aganus 1JIs 3a1IUTHI JTA00PATOPHBIX PadoT

1. Uto Ha3bIBaeTCs TEIUIOTOM 0Opa30BaHUs BEIECTBA, TEIJIOTOM CropaHus,
TEIJIOTOM PACTBOPEHUS, TEMIOBBIM 3(HPEKTOM XUMUUECKON pEeaKIIK?
2. CdopMynnpoBaTh OCHOBHOM 3aKOH TEpMOXUMHUH. B yem 3akitouaercs ero

¢usnueckuit cmeicn? IlpuBecTn npuMepsl HCHOAB30BaHMS 3akoHa ['ecca s
OIPEIEIICHUS TEMIOBBIX 3(PPEKTOB XUMUUYECKUX PEAKIIUI.

3. ChopmynupoBath cneactBusi u3 3akoHa ['ecca. Kakum o6pazoMm 5T
CIIECTBUS MOTYT OBITh HCIOJB30BaHbl JJIsi pacuera TEeIUIOBbIX 3(PQeKToB
XUMUYECKUX pEeaKIuii?

4. OObscHUTB, OYeMy 3aKkoH ['ecca siBIsieTCs ClIeACTBHEM IEPBOrO 3aKOHA
TepMoauHaMuKu. [loka3aTh, U3MEHEHHMIO KaKUX TEPMOJMHAMUYECKUX (PYHKIMN
paBeH TeruioBOM 3(P¢EeKT peakiuyd MpH MOCTOSTHHOM 00bEeMe W MpPU MOCTOSHHOM
JTaBJICHUU.

5. Kakwue nporeccsl MpOTEKalOT MPU PACTBOPEHUM COJIHU, MOYEMY OIHU COJIHU
PAcTBOPSIFOTCS C BBIJEICHUEM TEIIOTHI, a Apyrue — ¢ norjomenueM? Kak Biuser
TErI0BOM 3(p(EeKT pacTBOPEHUS COJU HA 3aBUCUMOCTh €€ PACTBOPUMOCTH OT
temrepatypbl? [Ipoananu3upoBaTh MoJydYeHHbIE B pabOTe AaHHbIE U OOBSCHUTH
3HaKU TeIoBbIX 3P dekToB npu pactBopeHun CuSO4 n CuSO4-5H,0.

6. B 4em 3akirodaeTcs CyIIHOCTh KaJOPUMETPUYECKOIO METOJA MU3MEPEHUS
TEIUIOTHI pACTBOPEHUS?

7. Onucath ycTpoicTBO TepMoMeTpa bekmaHa 1 Mopsii0K €ro HaCTPOMKHU.

8. CocTaBUTh MJIaH HKCHEPUMEHTA MO ONPEIEICHUIO TEIJIOBBIX 3(PQPEeKTOB

Ipyrux (GU3NIECKUX U (PUBHKO-XMUMHUUYECKHX TPOIECCOB C UCIOJIb30BAHUEM TOTO
e 000pyI0BaHUS, UTO U B JAHHOU pabdoTe.

0. Ot xakux (PaKkTOpOB 3aBHCHUT CKOPOCTh OXJaxaeHus? Yem oTanyarorcs
KPHUBBIC OXJIAKJICHHS CMECEH OT KPHUBBIX OXJIAXICHHS YUCTHIX BEIIECTB M YeM
BBI3BAHBI ATU OTJIMYUHS?

10. CdopmynupoBars mnpaBujio ¢da3 [udbca. Onucarb BO3MOXHBIE BHJIbI
($ha30BBIX PAaBHOBECUI B OJJTHOKOMITIOHEHTHOM M IBYXKOMIIOHEHTHOMN CHUCTEME.

11. MHN3ob6pa3uTh mguarpamMmy TIUIAaBKOCTH C HEOTPaHWYEHHOW B3aMMHOMU
pPacTBOPUMOCTHIO KOMIIOHEHTOB B TBEPJAOM U JKHUJIKOM COCTOSHUHU. JlaTh



MOSICHEHUS K IUarpamMmme, ONpeJeIUTh YACTIO CTeeHe cBoOObI, YMCIIO U BUIT (a3
Ha Pa3JIMYHbIX €€ y4acTKax.

12.  H300pa3uth [uarpaMMmy IUIABKOCTH CHCTEM, KOMIIOHEHTBI KOTOpPOH
HEPACTBOPUMBI JIpyr B Jpyre B TBEPAOM COCTOSIHUA, W HEOTPAHUYECHHO
pPacTBOPUMBI B KUJKOM COCTOSIHMM. /[aTh MOSICHEHUS K IUAarpaMmme, ONpencauThb
YHCIIO CTETEeHEeH CBOOOIbI, YUCIIO U BUJ (a3 Ha PA3IUYHBIX €€ yUYacTKaXx.

13. IlpuBecTn KMHETHUYECKHUU BBIBOJ 3aKOHa AEUCTBYIOHIMX Macc. OOBACHUTH
¢uznueckuit cMmbici KOHCTaHT paBHoBecus K, K., K., Ky , BeiBecTH ypaBHEHUs
CBSI3U MEXKJ1y HUMH.

14. IlpuBecTH TEpMOJMHAMUYECKUM BBIBOJ 3aKOHA JCUCTBYIONMX macc. Ha
MIpUMeEpE MOKa3aTh BBIYMCICHUE KOHCTAHT PAaBHOBECHUS IO TEPMOAMHAMHUYECKUM
JTAHHBIM.

15. OOBSICHUTH 3aBUCHUMOCTh KOHCTAaHThl PABHOBECHS OT TEMIIEPATYPHI.
[IpuBectu ypaBHEHUs1 H300apbl U U30XOPbl XUMUYECKON PEAKIMU B UHTErPaJIbHOM
u auddepeHumanbHON popMme.

16. Ha npumepe NOSACHUTH CMEIIEHUE XUMHUYECKOr0 paBHOBECHs, puHUuUI Jle-
[MlaTenbe. B kakux cioy4asgx CMENICHHE PABHOBECHS IPOUCXOAUT 34 CUET
W3MEHEHUSI KOHCTAHThl PABHOBECHS, a B KakuX 0€3 HU3MEHEHUsS KOHCTaHTBI
paBHOBECUSA?

17.  IloscHuth TEPMOANHAMHUYECKUE COOTHOILICHHS MEXITY 21C
raJbBaHUYECKOIO0 JJIEMEHTa M XHUMHUYECKOM DHEPruei, BBIBECTH YPAaBHEHHUE
HepHcra.

18. Urto Ha3bIBaeTCS CKOPOCTHIO FOMOTI€HHON XMMHUUYECKON pEaKkIuu, B KaKHX
eauHUIAX oHa u3Mmepsiercs? OT Kakux (PaKTOpOB 3aBUCUT CKOPOCTh XUMUYECKOMN
peakiuu? B ueMm oTiiMuMe MEXIy CPEAHEH U UCTUHHOW CKOPOCTHIO XUMHUYECKOU
peaxkuumn?

19. CdopmynupoBath 3aK0H AEHCTBYIOIIMX MacC JJIsi CKOPOCTH AJIEMEHTapHOU
TOMOTE€HHOU XuMUUYeckor peakiuu. [louemy crexuomerpuueckue Kod3HPUIIMEHTHI
B YpaBHEHUHM peaKIuu U KOIDPUIIMEHTHI B KUHETHYECKOM YpPaBHEHUU DPEIKO
COBITAIAIOT?

20. CdopmynupoBath mnpaBuio Baur-Tobhda wu Hamucare ypaBHEHUE
Appenuyca sl 3aBUCUMOCTH KOHCTAHThI CKOPOCTM XUMHYECKOW PEAKIMU OT
temneparypel. [louemy npu TOBBIMIEHUH TEMIEPATypbl CKOPOCTh XMUMHUYECKHX
peaKIui, KaKk MPaBUJIo, YBEIUUUBACTCS?

21. OObBsAcHUTbL (PU3MYECKUH CMBICI DJHEPrHMM aKTuBamuu. PacckazaTh o
crioco0ax IKCIEPUMEHTAIBLHOTO OMpENeTICHUsT dHepruM akTtuBaiuu. Kak Bimser
BEJIMYMHA SHEPTUU aKTUBAIIMU HA CKOPOCTh PEAKIINU?

22. JlaThb XapaKTEpHUCTUKY M TMPUBECTU MPUMEPHI PEaKIUil MEPBOr0O, BTOPOTO,
TpeThEro mnopsaka. Hanucate ypaBHEHHs] ISl BBIYMCIIECHUS KOHCTAHT CKOPOCTH
peaKLuui n-ro MopsiKa.

23. Omnucarb 3KCNEPUMEHTAIBHBIE METOAbI OMPEICIICHUS MOPSAKa PEaKUuu U
KOHCTAHT CKOPOCTH PEAKLIUH.

24. Yro Takoe Karajin3, KaKUe BEIIECTBA HA3bIBAIOTCA KartanuzaTopamu? Kakum
o0pa3oM KaTajau3aTop BIHUAET HA DHEPrUI0 aKTUBAIIMM XWMUYECKOW pEaKIuH,
TEII0BOM 3P PEKT peakuu, KOHCTAHTY PAaBHOBECHS?



25. IlpuBectn mnpuMepbl TOMOT€HHOIO Karajiu3a B pacTtBopax. llokasarsb
BIIMSIHUE KOHIICHTPAIINKU KAaTaJlu3aTopa Ha CKOPOCTh PEaKIIUH.

3ananus 1Jisl TECTUPOBAHUS N0 TEOPETHYECKOMY MaTePHAJTY
Pazoen "Xumuueckan mepmoounamuxa'

1. Kakve BHUIBI B3aMMOJEHCTBUS MOTYT OCYIIECTBISTHCS MEXKIY OKpYKarollen
Cpelloi M M30JIMPOBAHHOM (3aKPBITOM, OTKPBITOM) CUCTEMOM ?

2. Kakue 13 CBOMCTB CUCTEMBI SIBJIIIOTCSA SKCTEHCUBHBIMU (MHTEHCUBHBIMU)?

Kakoe u3 mNpuBENCHHBIX YpPaBHEHUH IO3BOJISIET PacCUYUTATh MaKCHUMAaIbHYIO

paboTy pacmupeHus WACATBHOTO Ta3a B W300apHOM  (M30XOPHOM,

U30TEPMHUYECKOM) Mpo1iecce?

Kakue Buibl SHEPTUHU BKJIIOYAET B CE€0S1 BHYTPEHHSSI DHEPTUSI CUCTEMBI?

Kakoe ypaBHEHHME BBIpaKaeT CBS3b MEXIAYy BHYTPEHHEHW DJHEPrUEed W

SHTAJIBIIACH?

6. Kakue wu3 mnpuBeneHHbIX (DOPMYJIUPOBOK OTBEUAIOT IEPBOMY 3aKOHY
TEPMOJUHAMUKHN?

7. Kakoe w3 BBIpaXEHUW TMEPBOTO 3aKOHA TEPMOJWHAMUKH NPUMEHHUMO K

n300apHOMY (M30XOPHOMY, H30TEPMHUECKOMY ) Tpolieccy?

Kakoli 13 3aKOHOB SIBIIIETCSI OCHOBHBIM 3aKOHOM TEPMOXHUMUU?

9. TennoBoit 5>ddexT Kakol peakuuu OTBEYaeT CTaHAAPTHOM  TErioTe
oOpa3zoBaHus BEIIECTBA .....7

10.[Jn KakuMX W3 NPUBEIEHHBIX BEIIECTB CTaHAApTHAsl TEIJIOTa OOpa30BaHUS
paBHa HYJIIO?

11.Kakue gaktopbl BIUSIOT Ha BEIMYMHY TEIJIOBOTO 3P (deKTa peakinuu?

12.Kakue w3 TPUBEACHHBIX COCAUHEHUN SBJISIOTCA TEPMOJUHAMUYECKU
HeycTouuBbiMU  (ycToiuuBbiMU)?  (Mcmonws3yiite  maHHbIE  TaOJIMIIBI
"TepMOaIMHAMHYECKUE KOHCTAHTHI HEOPTaHUYECKUX COETMHEHUN")

13.113 npuBeIeHHBIX BBICKA3bIBAHUN O TEIJIOBOM 3(P(HEKTe XMMHUYECKON peaKIuu
BBIOEPUTE TE€, KOTOPHIE SIBISIOTCS ICTUHHBIMU

14.Kakoe W3 TNOPUBEACHHBIX YTBEPXKICHUM HAXOAUTCA B  COIJACUU C
TEPMOXUMHUYECKUM YPABHEHUEM .............

15.Paccunraiite TeminoBor 3G GheKT MPUBEISHHBIX PEAKIIUi U OTMETHTE TE U3 HHUX,
KOTOPBIE SIBJISIFOTCS AK30TEPMUUYECKUMU (IHAOTEPMHUUESCKUMH )

16.Kakoit o0beM raza ........ JIOJDKEH BCTYMUTh B PEAKIIMIO, YTOOBI BBIJICIUIIOCH
....... k/[x Teruia, eciy TEepMOXUMHYECKOE YPaBHEHUE UMEET BUJI. ..........

17.Yemy paBHO U3MEHEHHE HHTANBIIMKU PEAKIWW MPEBpALICHUS BEIIECTBA...... B
BEILIECTBO ....... , €CIIM U3BECTHO, YTO MPHU CrOpPaHUM | MOJb ...... BBIACISETCS
...... K]k, a ipu cropanuu 1 Mok ....... BBIJICJISICTCA ....... kJx

18.KakuM #3 ypaBHEHHI MOMXHO BOCHOJIB30BATHCS [JIsI pacueTa W3MEHEHUS
sHTanbnuu AH mnporecca

19.3MeHeHne Kakoil W3 TEPMOAMHAMUYECKUX (DYHKIUH IMOKa3bIBa€T TEIJIOBOM
b (deKT PHIOTEPMHUUECKON (PK30TEPMUUYECKON) PEaKINHU, MPOTEKAIMECH MPH
IIOCTOSTHHOM 00beMe (JTaBICHUN)?

e

ook

*



20.3akonunte omnpenenenne "KommuecTBO  TEIJIOTHI, HEOOXOauUMoOe IS
HarpeBanusi 1 Monb (1 1) BemiectBa Ha 1 K mpu NOCTOSIHHOM JaBJIEHUU
(oO6beme) Ha3bIBaeTCA ...... "

21.Kakum 3aKOHOM OTpEACISIeTCS] 3aBUCUMOCTh TEIIOBOTO A (deKTa peakiuu OT
TeMIIepaTypbl?

22.Kakoe U3 NPUBEICHHBIX YPABHEHUW WJIM HEPABEHCTB MOKA3bIBAET U3MEHEHUE
DHTPONIMA B OOpatuMoM (HEoOpaTMMOM) TIpoIlecce, MPOTEKAIOIMEeM B
W30JIMPOBAHHOMN (3aKPBITOM, OTKPHITOI) cucTeMe?

23.B KakoM COCTOSIHUH TEJIO UMEET SHTPOIHUIO, PABHYIO HYIIO?

24.Kakue W3 TNOPUBEACHHBIX IMPOILIECCOB IPOTEKAIOT C  BO3PACTAHUEM
(YMEHBIIIEHUEM) SHTPOTITUU?

25.Kakoe ycioBue HEOOXOJMMO, 4YTOOBI B M30JMPOBAHHOM CHCTEME ITIPOIECC
MIPOTEKAI CAMOIIPOU3BOJIBHO?

26.Kakas tepmoauHamuyeckass (QYHKIUS M KaK HM3MEHSIETCS MPU YMEHBIICHUU
(YyBEeJIMYEHUN) YIIOPSIIOYEHHOCTH CUCTEMBI?

27.1Ipu KakoM COYETAHUM SHTAIBIUHHOTO U DHTPONUUHOTO  (haKTOPOB
XUMHUYECKasl Peakiusi He MOXKET MPOTEKaTh CaMOIPOU3BOJIBHO HU TMPHU KaKUX
yCIOBUAX (MPOTEKAET MPH JIOOBIX YCJIOBUSX; MPOTEKAET MPHU TeMIepaType
BBIIIE, HUXKE OTIPEICIICHHOTO 3HAUCHMS)?

28.PaccumnTaiiTe CTaHIAPTHBIE WU3MEHEHHS SHTAJBIHNU U SHTPONUU XUMHYECKHX
peakuuii u BbIOEpUTE Te€, IJII KOTOPBIX JHTAIBIHUUHBIA (PAKTOp SIBISETCS
OnaronpuATHBIM (HEOJIArOMPUITHBIM), @ HHTPOINUUHBINA - HEOIArONMPHUSATHBIM
(ObnmarompusitibiM). Wcnonw3yiiTe panHble Tabmuipl "TepMoamHamMudeckue
KOHCTaHThl HECOPTAaHUYECKUX COCAUHEHUMN"

29.Ecnmu AG® nnsi XUMHUYECKOW peakuuu OoJibliie (MEHbIIE, paBHO) HYJIsI, KaKoi
BBIBO/I SIBJISIETCSI BEPHBIM?

30.KakoBo ycnoBue camMOnpOn3BOIBHOTO MPOTEKAHUS XUMUYECKOW PEAKLIHMH ITPU
NOCTOSIHHOM JlaBliecHuu (00beMe) B CTaHAAPTHBIX YCJIOBUSX (YCIOBHSX,
OTJIMYHBIX OT CTaH/IAPTHHIX)?

31.Paccuuraiite u3mMeHenue sHeprun ['mb0Oca XMMHUYECKHX pEakUuid U BbIOEpHUTE
T€, KOTOpbI€ B CTAHJAPTHBIX YCJIOBUSAX MOTYT MPOTEKATh CAMOIPOU3BOJILHO
(Ucnonw3yiite  nmanHble  Tabmunbl  "TepMoauHaMudeckre  KOHCTAHTHI
HEOPTaHUYECKUX COECIMHEHUN")

32.Bribepute ypaBHEHHE, TOKAa3bIBAIOIIEE CBS3b MEXIy HHepruei ['mbbca u
SHTaJblUE (PHepruei ['enbMronbla W BHYTPEHHEH SHEpPruei; >SHeprueu
['u60ca u BHyTpeHHel dHeprueii; sHeprueit [ mooca u sueprueii ['enpmronbiia)

Pazoen "Xumuueckoe pasnosecue'

33.Kakoe u3 NMpUBEAECHHBIX HM)KE YPABHEHUN WJIM HEPABEHCTB IOKAa3bIBAET, YTO
peakiusi, IpoTeKaromias Mpu MOCTOSHHBIX JaBJICHUU U TeMIiepatype (00beme u
TEMIIEpaType) HAXOAUTCS B COCTOSIHUM XUMUYECKOIO PaBHOBECHSA?

34.Kakue GaxTopsl BIUSIOT HA KOHCTAaHTY XMMHYECKOTO paBHOBECHS?

35.Kakoe u3 NpuBENEHHBIX BBIPAKEHUI, COTJIACHO 3aKOHY JEHCTBYIOIIHMX Macc,
PaBHO KOHCTaHTE PABHOBECHS PEAKLUM . ......



36.Haiinnre 3HaueHNE KOHCTAHThI paBHOBecHUs Ui peakunu A + B =C + J1, eciu

UCXOJHbIE KOHILIEHTpAalMU BeulecTB A U B OblIM paBHBI COOTBETCTBEHHO
MOJIB/T ¥ ...MOJIB/JI, @ paBHOBECHAas KOHLEHTpauus BemectBa C paBHa
MOJIb/JT

37.Bb1bepute U3 NPUBEACHHBIX (PAKTOPOB TaKHE, KOTOPBIE MO3BOJIAIOT CMELIATh
paBHOBECHE, HE U3MEHSS (M3MEHSs) MPU 3TOM KOHCTAHTY PaBHOBECHSI

38.Kak MOXHO TOBBICUTb BBIXOJI BEIIECTBA...... B PABHOBECHOW CHCTEME

39./Ins1 KakuX U3 MPUBEJIECHHBIX PEaKIMil yMEHbLIEHUE (YBEJIWYEHUE) AaBICHUS
(oObema) MpHUBEAET K CMEIICHUIO PaBHOBECHUSI B CTOPOHY HpsAMOM (0OpaTHOIN)
peakiuu?

40.ln1  kakuMX W3 [PUBEICHHBIX peakluil yBeIU4eHHE (YMEHbBILECHUE)
TEMIIepaTypbl TPHUBEAET K CMEIIEHUIO PABHOBECHS B CTOPOHY OOpaTHOM
(npsimMoit) peakiuu?

41.Kak B3auMOCBsI3aHbI MEX 1y co00# KoHCTaHThI paBHOBecust Kp u Kc?

42.Kak B3aMMOCBS3aHbl MEXJIy COOOH KOHCTAaHTa PABHOBECHS XUMHUYECKOU
peakuuu u cranjaptHas sHeprus ' ub0ca xumMuyeckou peakuu?

43.KOHCTaHTBl ~ paBHOBECUS  KAaKUX XUMHUYECKHX  pEaKkUMi  BO3pacTaroT
(YMEHBIIAIOTCSI) ¢ POCTOM TEMIEPaTyphl?

44 .3 npuBEICHHBIX PEAKIMKA OTMETHTE TE, JJIsl KOTOPBIX KOHCTAHTA PaBHOBECHUS
Oyznet Bo3pacTaTh (yObIBaTh) € POCTOM TEMIEPATYPHI

Pazoen "®a3zoeoe pasnosecue"”

45.Kakoe 13 MpUBEICHHBIX YpaBHEHUN OMHUChIBaeT nmpaBuiio ¢a3 ['mdoca?

46.0npenenute HanOONbIIEe KOJIUYECTBO (a3, KOTOpbIE MOTYT HAXOJUTHCS B
PaBHOBECUHU B CUCTEME, COCTOALLEH U3 ........

47.KakoMy COCTOSIHUIO CHUCTEMbl oOTBe4aeT (urypatuBHas Touka K Ha
IIPUBEICHHON THarpaMMe COCTOSIHUS BOZBI?

48.Kakue (a3pl HaXOATCSA B paBHOBECUHU B TOUKe M Ha MPUBEIECHHON AuarpaMmme
COCTOSIHUSL JIByXKOMITOHEHTHOM CHCTEMBI A-B ¢ Heorpanu4ueHHON
pPacTBOPUMOCTBIO KOMIIOHEHTOB B KHJKOM U B3aMMHOW HEPaCTBOPUMOCTBIO B
TBEPJIOM COCTOSTHUU (00pa3yrolux B TBEPIAOM COCTOSHUM XUMHYECKUE
COEJIMHEHHUS; HEOTPAHUYEHHO PACTBOPUMBIX B KUJIKOM U TBEPAOM COCTOSIHUM)?

2.2. OueHo4YHbIe CpeACTBAa IS NPOMEXKYTOYHOM  aTTeCTAlUU
(3x3ameH)
S cemecTp
1. Ilpegmer XUMHUYECKOW TEepMOAMHAMUKU. MeTon MW OrpaHUYEHUs
TepMOAuHAMHUKUA. OCHOBHBIE TOHSITUS: TEJIO, CUCTEMA, COCTOSIHUE, MpPOIECC.
M HTeHCUBHBIC U SKCTCHCUBHBIC TEPMOJUHAMUYECKUE TApAMETPHI.
2. OyHKUAH COCTOSIHUS. BHYTpeHHsAsI »JHeprus, SHTaIbNHSA. BHyTpeHHSs
DHEPIUs UACAIBHOIO rasa.
3. PaGora. OOpatumbie U HeoOpaTuMbie Mpolecchl. MakcumanbHas pabdora.
MakcumanbHasi paboTa pacHIMpPEeHUs] UIEATBHOrO ra3a B pa3IMYHBIX MPOIEcCax.
Terutora.



4. CpenHsis M MCTUHHAS TEIUIOEMKOCTh. TEMJIOEMKOCTh MPH TMOCTOSHHOM
JABJIEHUU U MIOCTOSSHHOM OOBbeMe. Y IeiabHasi U MOJISIpHAs TEILNIOEMKOCTh. Teopus
TEIJIOEMKOCTH Ta30B W TBEPABIX TEJI. OMIHUPUYECKUE YPaBHEHUS 3aBHCHUMOCTHU
TEIUIOEMKOCTH Ta30B OT TemrnepaTypsl. Uucino creneneit ceodoasl. Paznocts C,-C,
JUIS UACAIBHOTO Ta3a. KBaHTOBas TEOPUS TEIUIOEMKOCTH. TEenI0eMKOCTh TBEPIBIX
BEILIECTB N0 DUHIITEWHY U [[ebaro.

5. TlepBblii 3aKOH TEPMOJMHAMUKH. AHAIUTHYECKOE BBIPAXKEHHE MEPBOrO
Hayasa. YacTHbIe ClTydyau YpaBHEHUS MIEPBOrO 3aKOHA JJI Pa3JIMYHBIX IIPOLIECCOB.

6. Tepmoxumus. TernoBbie 3PPEKTHl XUMHUUESCKUX PEAKIIMHA MPU TOCTOSHHOM
naBieHMH U oObeme. CBsi3b MEXIy (p U (y. 1€pMOJMHAMUYECKHE U
TepMOXUMUYECKHE 0003HaueHus1. TernoTel 00pa3oBaHusl, CTOPaHUs, PACTBOPEHUSI.
3akoH ['ecca u ciencTBHs U3 HETO.

7. 3aBUCUMOCTb TEIJIOBOTO 3((eKkTa XUMUYECKON peakuu OT TeMIEpPaTyphl.
VYpasuenue Kupxrodda.

8. CaMOITpOM3BOJIBHBIE M HECAMOIIPOM3BOJIBHBIE MPOLECCHl. BTOpon 3akoH
TEPMOAMHAMHUKNA. MaTeMaTH4YECKOE BBIPAKEHHE BTOPOIrO 3aKOHA TEPMOJINHAMUKH.

9. DOuTpomnusa kak GyHKIHS COCTOSHUA. VI3MEeHeHne SHTPONUHU TPU 00paTUMBIX
U HEOOpAaTHMBIX Ipoleccax. DHTPONUS U TEPMOJAMHAMHUYECKAs BEPOSTHOCTD.
VYpaBuenune  bosnbimana.  CTaTUCTHYECKMM — XapakTep  BTOPOrO  3aKOHA
TEPMOIUHAMUKHU.

10.TemmoBass Teopema Hepucra. [loctynar Ilnanka. AOCONIOTHBIE 3HAYECHMUS
SHTPOIIUH.

11.0cHoBHBIE ~ TepMoauHamuueckue  GyHKOuM.  TepMoauHamMuyeckue
noTeHnuanbl. CBoOonmHas »sHeprus [ubbca wunu M300apHO-U30TEPMUUECKUN
notreHuuan. CBobonHas sHeprust ['enbMrosibia Ui U30XOPHO-U30TEPMHUUECKUN
noTeHnuan. Pabora XuMmuYeckol  peakiuu. YCIOBHUS ~ paBHOBECHS U
CaMOITPOU3BOJIBHOTO TEUEHUS ITPOLIECCOB.

12.XuMHueckoe paBHOBECHE. YCIOBUS XUMHUYECKOTO PABHOBECHUSA. 3aKOH
JEUCTBYIOIIMX MacC. TepMOIMHAMUYECKHI BBIBOJ 3aKOHA JEHCTBYIOIIMX Macc.
VYpaBHeHHEe MakcUMalIbHOU paboThl (ypaBHeHUE I ' nOOca-I enbMrosibLa).

13.PaznuyHbie cIOCOOBI BBIPAKEHUSI KOHCTAHT paBHOBecHs. PacueT KOHCTaHT
paBHOBECHS 110 TEPMOJIMHAMUYECKUM JJaHHBIM. KOMOMHUpPOBaHNE PaBHOBECHUH.

14.BnusHue TeMIiepaTypsl U JaBJICHUS HA XUMUYECKOE PABHOBECHE.
15.®az0Bble paBHOBECHS, OCHOBHBbIC MOHATHA — (pa3a, KOMIIOHEHT, CTENEHb
cB000b1. [TpaBumo da3 ['mbO6ca.

16.01HOKOMIIOHEHTHBIE cUCTEeMBI. /lnarpamma coctosiHust Boibl. Jluarpamma
COCTOsIHUSA cepbl. YpaBHeHne Knanenpona-Kiaysuyca.

17.J]IByXKOMITIOHEHTHBIE CHCTEMBI C OJHON (Da30il TEPEeMEHHOTO COCTaBa.
Cucremsl, He 00pa3yrOIUE XUMHUYECKUX COSAMHEHUI. DBTEKTHKA.

18.JIByXKOMITIOHEHTHbIE CHCTEMBI C OJHOW (ha30ii TEPEMEHHOr0 COCTaBa.
Cucrembl, 00pa3yrolue XUMUYECKHE COCIMHEHHUS, MIIABSIINECS KOHIPYIHTHO U
WHKOHTPYSHTHO.

19.TBepapie pacTBOpPBI, KOMIIOHEHTbI KOTOPBIX B3aUMHO HEOTPAHUYEHHO H
OTPAaHUYEHHO PACTBOPUMBI.



20.IIpeameT 1 METOJT XUMHUYECKON KUHETUKU. CKOPOCTh XUMUYECKOW PEAKIIUH.
OKCNEpUMEHTAIBHOE U3YUEHHE CKOPOCTH.

21.Kunetnyeckas kiaccupuKamus XUMHYECKUX peaknuii. [lopsamox wu
MOJIEKYJISIPHOCTH peakiuii. CriocoObl onpenenecHus mopsiaKa peakii.

22.KMHETHYECKHE YPABHEHUS IMPOCTBHIX PEAKIUN NEPBOr0, BTOPOTO, TPETHETO
MOPSAAKA.

23.CrnokHble peakInu — TMapajljielibHble, IOCJIea0BaTeNIbHbIe, 00paTHUMBbIE,
CONPSIKEHHBIE.

24.11enHBIE pEaKIIUU.

25.DOTOXUMUYECKUE PEAKIINH.

26.KuHeTHKa reTepOreHHbIX PEAKIIH.

27.3aBUCUMOCTh CKOPOCTM pE€akUWd OT TEMIIEpaTypel I pEakuui ¢
TEPMUYECKAM XapakTepoOM AaKTUBalMU. OHEpPrusl aKTUBalUWU. YpaBHEHUE
Appenmnyca.

28.0OCHOBHBIE MOJ0KEHUS TEOPUU AKTUBHBIX COYIAPEHUN.

29.0OCHOBHBIE MOJIOKECHUSI TEOPUH aKTUBUPOBAHHOTO KOMILIEKCA.

30.OcHOBHBIE 3aKOHOMEPHOCTH KaTtanu3a. ['oMoreHHnli katann3. KucinoTtHo-
OCHOBHBIN KaTtayn3. I'ereporeHHpii kartains3. @epMEHTaTUBHBIN KaTAJIN3.

6 cemecTp

1. OOmas XxapakTepUCTUKA MOJEKYJISPHBIX pACTBOPOB KaK JHCIIEPCHBIX
cuUCTeM, UX Kiaccupukanus. MexMoIeKyIspHOEe B3aUMOJICHCTBUE B PACTBOpPAX,
TepMOJMHAMMKA Tpouecca pactBopeHus. Teopum pactBopoB. CrocoOsbl
BBIPAKEHHSI KOHIIEHTPALIMHA PACTBOPOB.

2. PacTtBOpBbI kHUAKOCTH — Tra3. DakTOpkl, BIMUSAONME HA pACTBOPUMOCTH Ia30B
B )KUJKOCTsX. 3akoH ['enpu u I'enpu-lanbroHa.

3. KomnmuratuBHele CBOHCTBA  PAacTBOPOB  HEANEKTpoiuToB.  CBoiCTBa
npenesbHO  pa30aBiIeHHBIX  pacTBOpoB: JlaBieHMEe  HACBHIIIEHHOTO  Mapa
pacTBOpUTENSL HAJ pacTBOPOM (3akoH Payis).

4. 3aBHCHMMOCTb TEMIEpATypbl 3aMep3aHus W TEMIIEPATypbl KUIIEHUS
pPacTBOpPOB OT KOHIEHTpauuu. Kpuockonudeckuii u 30yJIMOCKOMUYECKUI METO/T
ONPENIEIICHNS] MOJIEKYJISIPHOW MacChl paCTBOPEHHOTO BEILIECTBA.

5. Ocmoc ¥ OcMOTHYECKOE AaBieHHE, (U3MUYECKHE OCHOBBI OCMOCA. 3aKOH
Baut-I'opda. buonoruyeckas ponb ocMoca. MeTon onpeneneHus MOJEKYISIPHON
MacChbl 10 OCMOTHYECKOMY JABJICHHUIO.

6. PacTBopbl JeTyuynMx >KMIKUX BellecTB. MeanbHble pacTBOpHI, 1aBJICHHE
HACBIILIEHHOI'O 1apa, 3akoH Pays.

7. PacTBOpBI C MOJIO)KUTEIBHBIM U OTPULATEIBHBIM OTKJIOHEHUSIMUA OT 3aKOHA
Payns. [puumasl otkimoHenuit. CoctaB XKuUAKONM W mapoBoi (aszel. JlmarpaMmmbl
COCTaB — TEMIIEpaTypa KUIIEHHS U COCTaB — JABJICHHE Mapa.

8. 3akonsl KoHoOBanoBa. A3e€0TpornHble pacTBOpHL. Ileperonka pacTBOpOB
JIETYUYUX KUJIKMX BEILECTB.

9. JlaBnenue mnapa OWHApHBIX CHUCTEM M3 YaCTUYHO CMENIMBAIOLIUXCS U
HECMEIIMBAOIIMNXCS )KUAKOCTEN. [leperonka ¢ mapom.

10.Pacnipenenenre TpeThEro KOMIIOHEHTAa MEXKY JABYMSI HECMEIINBAIOIINMUCS
xuakocTamu. KoadduimeHt pacnpeneneHus, SKCTparupoBaHue.



11.OcHOBHBIE TOJOXKEHUS TEOPUM  DIIEKTPOJIUTHYECKOHM  JUCCOLMALINH,
MPUYUHBI U MEXaHU3M auccoruanuu. OTIu4re CBOMCTB paCTBOPOB AJEKTPOIUTOB
OT CBOMCTB MOJEKYJApHBIX. M30ToOHMYecKHil Kod()PUIIMEHT, €ero CcBS3b CO
CTEIEHBIO JUCCOLMALIAN

12.3akon pazbaBieHusi pactBopoB OcTBayibia Al OMHAPHOTO M TPUHAPHOTO
AJEKTPOJIUTA.

13.PacTBOpBI CUIIBHBIX 3JIEKTPOJUTOB. OCHOBHBIE MOJIOKEHUSI TEOPUH CHITBHBIX
anexkTponuToB Jlebas — ['tokkens.

14.AKTUBHOCTb,  KOX(DQUIIMEHT  AKTHUBHOCTH,  KaXyIIasci  CTEMEHb
nucconmanmnu. HMonnag cuma pacteopa. IIpaBuino umonHoM cunel Jlprouca —
Pennanmna.

15.Metonast onpenenenus: KO3OPUIIMEHTOB AKTUBHOCTH.

16.271€eKTpONpPOBOIHOCT,  PACTBOPOB  BJIEKTPOJIUTOB, (AKTOphl, Ha HeE
BIIMSIFOIIME. Y IeNIbHAS U SKBUBAJICHTHAS 3JIEKTPOIPOBOHOCTbD.

17.AGcontoTHAasE  CKOPOCTh  JBWKEHHS HMOHOB, TOJBWXKHOCTH  HOHOB;
aHOMaJIbHas TOABM>KHOCTh MOHOB BOJIOpPOJAAa M Tuapokcuia. 3akoH Konbpayiia.
Yucna nepenoca.

18.MeTtox  wm3MepeHusT  DJIEKTPONPOBOJHOCTM M €r0  IPUMEHEHHE.
KonnykromeTpus.

19.006mas xapakTepucTUKa JJIEKTPOXUMHYECKUX TIpoiieccoB. PaBHOBecue B
NMEKTPOXUMHUYECKUX cHucTemax. CKaykyd TIOTEHIIMala Ha rpaHunax ¢a3z B
ANEKTPOXUMUYECKUX CHCTEMAaX: KOHTaKTHBIM, Ha TPaHUIIE METaUl — PacTBOD,
mudPy3noHHBIN,  ancopOIMOHHBIN,  MeMmOpaHHbIM.  CTpoeHHUE  JBOWHOTO
AIEKTPUYECKOTO CIIOS.

20.PaBHOBecHEIE BJIEKTPOIHBIC MMOTCHITUAJIBL. Bonoponnas [IKajga
ANEKTPOAHBIX  TMOTEHIHMAJNOB,  CTaHAAPTHBIE  DJIEKTPOJIHBIE  IMOTEHIIMAJIBI.
DIIEKTPOXUMHUYECKHAN PsAJT HATIPSIKEHUM.

21.Knaccudukarus 37€KTpOJI0B.

22.O0eKTpOXUMHUYECKUe Tenu (TabBAHUYECKUE DJIEMEHTHI): XUMHUYECKHE U
KOHIICHTPALIMOHHBIE.

23.TepmonuHamMuyeckue COOTHolleHus Mexnay  HampsikeHuem  (D1C)
raJbBaHUYECKOI0 AJIEMEHTA U XUMUYECKOU dHEeprueu. Y paBHenune HepHcera.

24 .Metonpl uamepenus JJIC. HacobliieHHbIN 31€MeHT BecToHa, 31eKTpobl
CpPaBHEHHSI — BOJIOPOJIHBIN, KaJOMEIbHbIN, XUHTUAPOHHBIA. DJIEKTPOXUMUYECKUI
metoa uaMmepenus pH. lloreHnmomerpuueckoe THTpPOBaHHUE.

25.05eKTpoxXuMHYecKass KUHeTuKa. 3akoHbl Dapajesi, BBIXOJ BeIIECTBa IO
TOKY.

26.1Tonsipu3anusi 3AEKTPOAOB NPU MPOXOKACHUU BJIEKTPUUECKOTO TOKA.
[lepenamnpsbkeHue  JJMEKTPOXUMUYECKOM  pEeaklMd U [EPEHaIpsHKEHUE
KOHIEHTPALMU. XUMUYECKasl MOJISIPU3aIUs dJICKTPOIOB.

27.0co0eHHOCTH JIEKTPOJIN3a BOJHBIX PACTBOPOB U PACILJIABOB JICKTPOJIUTOB.

28.Xumuueckasi 1 JIEKTPOXUMUYECKass KOPPO3Hsl METAIIIOB U METOJbI OOPHOBI
C HEil, MACCUBHOCTh METAJIJIOB, UHTUOUTOPHI KOPPO3UH.

29.XuMHYECKHME HUCTOYHUKH TOKa, aKKyMyJsATOpbl. Ponp anexkrpoxumuu B
COBPEMEHHOM MPOU3BOJICTBE.



30.MonekysipHble B3aUMOJICHCTBUSL Ha MOBEPXHOCTH paznena ¢a3. [lonstue
MexdazHoil moBepxHocTH. [loBepXHOCTHAs SHEPTHUs, TOBEPXHOCTHOE HATSHKCHHUE.
CunoBast 1 3HEpreTudecKas TPaKTOBKA IOBEPXHOCTHOIO HATSKEHU.

31.I1oBepXHOCTHBIE SBJICHUS, UX KIACCU(PHUKAIMS U MPUINHBI BOSHUKHOBEHUSI.

32.Anre3us, cMauuBaHue, pactekanue. YpaBHenwe IOnra. Kamwmsipabie
apieHus. YpaBHeHue JKiopeHa. Posib KanmmuisipHBIX SIBIEHUW B IIPUPOJE H
TE€XHOJIOTHH.

33.Ancopbuus. KommdecTBeHHbIE XapaKTEPUCTHKH afcopOLMU. YpaBHEHHE
['u60ca.

34. AncopOuus Ha TMOBEPXHOCTH pasjeia pacTBOp — ra3. YpaBHEHHUE
[IInmkoBckoro.  IIoBEpXHOCTHO-aKTUBHBIE M IOBEPXHOCTHO-MHAKTHBHBIC
BemecTBa. Ponb [IAB B ObITY 1 TEXHOJOTHH.

35.AncopOuus Ha TOBEPXHOCTH TBEPJOTO Tena U3 pacTBOpoB. MloHOOOMEHHAs
aacopOuus. [IpumeneHrne HOHOOOMEHHUKOB.

36.AncopOuus ra3oB U MapoB Ha TBEPAOW MOBEpXHOCTU. M30TepMBbI aicopOuuu
['enpu, Operinpnxa.

37.MonHoMmorekyJisgpHas aacopomus. YpaBaeHue JIrnrmiopa.

38.IlomumonekynsipHass  agcopOuusa. YpaBHeHue bpyHayspa, OMMerra,
Tennepa.



