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1. HEJIU U 3AJJAYN JUCIHUTTJTINHBI
esin 0OcBOCHUSA TUCHUIIHHBI (MOYJIA):

duznyeckas XUMUs MpeJICTaBiIsieT co00i TeopeTuyeckuil GyHIaMEeHT COBPEMEHHON
xumun. B cBOlo ouepenb, XMMHUS SIBIISETCS BaKHEHIIEH COCTaBHOM YacThIO €CTECTBO3HAHUS.
[ToaTomy (hU3HKO-XUMUYECKHE TEOPUU XUMUUYECKUX MPOLIECCOB UCTIOIB3YIOT TSl PELICHHS CaMOT0
HIMPOKOTO KPyra COBPEMEHHBIX HAyYHBIX M TEXHUUECKUX MPoOIIeM.

[IpenomaBanue GU3NIECKON XUMHUH B YHUBEPCUTETAX CTABUT CBOECH TJIABHOM 1IEJIBIO
PACKPLITh CMBICJI OCHOBHBIX 3dKOHOB, HAYYHUTb CTYACHTA BUACTDH O6JIaCTI/I MNPUMCHCHUA OTHUX
3aKOHOB, YCTKO ITIOHUMATh MX IIPUHIUIINAJIbHBIC BO3MOXXHOCTH IIPpHU PCIICHUH KOHKPCTHBIX 3a1a4.
OCHOBHBIC Pa3/eiIbl COBPEMEHHOM (PU3NUYECKON XMMHUU - XUMHYECKasi U CTaTUCTHYCCKAs
TepMOI[I/IHaMI/IKa, XUMHNYCCKasad KMHCTHUKA, KaTaJIu3s, 3JICKTpOXI/IMI/I$I.

3agaun:

dopMHUpOBaHUE y CTYJEHTA 3HAHUH 1O (PU3UKO-XUMHUIECKUM OCHOBAM XHUMHYECKUX
MIPOIIECCOB Ha 0a3e KOTOPBIX BO3MOXHA pa3paboTKa U CO3/IaHUE HOBBIX MaTEpPHAJIOB;

Hccae0BaHNe (PU3HKO-XUMHYECCKHX CBOMCTB HOBBIX MAaTCPHUAJIOB U aHAJIM3 TTOBECHUS B
Pa3IMYHBIX YCIOBUSX KCILTyaTaIluH; UCIIOIh30BaHNUE (DHU3UKO-XUMUUYECKUX 3aKOHOB JIJIS
MOJTYYCHUST HOBBIX BEILIECTB ¢ KOMIUIEKCOM 3aJaHHBIX CBOMCTB M OCYIIECTBIICHHUS MpoIiecca C
TpeOyeMol CKOPOCTHIO.

2. MECTO JUCHUIIVIMHBI B CTPYKTYPE OOII
Hukn (pazmen) OIT:  B1.0O
TpeGoBanus K MpeABaAPUTEIBLHON MOAT0TOBKE 00y4aK0Ierocs:

dusnueckas OpraHuvecKas XuMus
Oprannueckasi XUMHS
AHanuTUYeCcKass XUMHUs

dusuka

Marematuka

Crpoenue BeniecTBa
Heoprannueckas xumus

JAucuMmimHbl (MOAYJIM) M NPAKTHKH, 1JI1 KOTOPbIX 0CBOEHHME TAHHOW JUCIHIIJIMHBI
(MoayJis1) He00X0AMMO KaK NMpealecTBYIIee:

KBaHTOBast MeXaHUKa M KBAHTOBAsI XUMHUS
Crepeoxumust

XuMHIUeCcKasi TEXHOJIOTUS
BricokoMonekynsipHble COSMHEHHS
Kpucramnoxnmus

Ou3nyeckue METOAbl UCCIIEIOBAHUS

Komnonnnas xumus
3. OFbEM U CIIUIIJIMHbI

Oo1as Tpya0eMKOCTh 17 3ET
Yacos 110 yueOHOMY IUTaHYy 612
B TOM 4MHCJI€:

ayIUTOPHBIC 3aHATH 246
CaMOCTOsTeNIbHAs paboTa 132
4acoB Ha KOHTPOJIb 54




4. INTAHUPYEMBIE PE3YJIBTATbBI OBYYEHUSA 110 JUCHUIIINHE,
COOTHECEHHBIE C INTAHUPYEMBIMMU PE3YJIIBbTATAMHU OCBOEHMUSA
OBPA3OBATEJIbHOM ITPOT'PAMMBI

OIIK-1.3: ®opmynupyeT 3aKJIFOUEHHS U BBIBOJIBI IO PE3yJIbTaTaM aHAIN3a JIUTEPATyPHBIX
JAHHBIX, COOCTBEHHBIX YKCIIEPUMEHTAIBHBIX M PACUETHO-TEOPETUICCKUX PAOOT XUMUIECKOM
HANPaBICHHOCTU

VYpoBenb 1  TeopeTrnueckMMH 3HAHUSIMU [IPU PACUETE TEPMOJU- HAMUUYECKHUX,
KMHETUYECKUX U DJIEKTPOXUMHUYECKHUX 3a1a4; OCHOBAMU TEOPUH
(byHIaMEHTAIBHBIX Pa3JeiOB XUMHH.

YpoBenb |  OCHOBBI COBPEMEHHBIX TEOPUH B 001aCTH (PU3HUECKON XUMHUU U CIIOCOOBI
WX IPUMEHEHHSI JUIsl PEIICHUS TEOPETUICCKHUX U MPAKTUICCKUX 3a/1a4 B
TOOBIX 00JIACTAX XUMUH.

VYposenb 1 [IpoBoauTh cTaHAapTHBIE (HPU3UKO-XUMHUYECKUE H3MEPCHHUS.

OIIK-2.1: PaboTaeT ¢ XUMHYECKUMHU BEIICCTBAMH C COOJIIOICHHEM HOPM TEXHHUKH
0€30I1aCHOCTH

VYposens 1 IlpaBuia noBeneHust B 3KCTPEHHBIX CUTYAIIUAX; MPaBHIIa pabOTHI C
MOTEHIIMATBHO OMACHBIMU BEIIECTBAMHU (KOHIIEHTPUPOBAHHBIE KUCIOTHI U
OCHOBaHWUSI, JISTKOBOCILJIAMEHSIOIINECS M TOKCUYHBIE BEIIECTBA) U PAOOTHI
Ha KOMITbIOTEPE.

YpoBenb |  BrInonHATh XUMHUECKHE U GUBUKO-XUMHUYECKHE PAOOTHI C COOII0ICHUEM
HOPM TEXHUKH 0€30MacHOCTH M ¢ MUHUMAJIbHBIMU PUCKAMU IS
okpyxaroriei cpenbl. [IpumeHsaTs 6e30macHbie TPUEMBI IPU paboTe ¢
OpPraHUYECKUMHU PEAKTHUBAMH U XMMHUYECKUMHU MPHUOOPAMHU.

VYpoBerb |  HaBblkamu mpoBe/ieHUS SKCIIEPUMEHTA B J1a00PaTOPHBIX YCIOBUSIX U
HOpMaMHU TEXHUKHU 0€30MacHOCTHU B JIAOOPATOPUH U TEXHOJIOTHUECKUX
ycnoBusax. Cioco6amu 6€3011acHOro 0OpaIieHus: ¢ XUMUYECKUMU
mMarcepurajiaMu ¢ y4€TOM UX (1)I/I3I/I‘-ICCKI/IX 1 XUMHWYECKUX CBOMCTB.

OIIK-2.4: IIpoBoaNT MCCIIEN0BaHNsI CBOMCTB BEIIECTB U MAaTEPHUAJIOB C UCIIOJIb30BAHUEM
CepUITHOT0 HAYYHOTO 000y 10BaHUS
VYposenb |  HaBblkaMM XMMHYECKOTO DKCIIEPUMEHTA.

VYpoBenb 1  IIpuMeHSTH OCHOBHBIE 3aKOHBI XUMUU MPU 00CYKICHUH MOJTYYEHHBIX
pe3yJIbTaTOB, B TOM YHCIIE C MPUBJICYEHUEM MH()OPMAITMOHHBIX 0a3 JaHHBIX.

VYpoBeHb 1  OCHOBHBIE METOJIbI U IPUEMBI IKCIIEPUMEHTAIBHON PabOTHI; pacUeTHbHIE
METO/Ibl TEPMOJMHAMHYECKUX XapaKTEPUCTUK XUMUUECKUX PEAKIIH.

OIIK-3.1: IIpumeHsieT TEOpETUYECKHE U TTOITYIMIINPUIECKHAE MOJEIIN ITPU PEIICHNUH 3a/1a4
XMMHYECKOW HAMPABIEHHOCTH
VYposenb 1  Teopernueckue 0CHOBBI (PU3UKO-XMMHUUYECKUX METOOB aHAIH3a.

VYposenb 1 IIpoBOIMTE XUMUUYECKUH aHAIU3 110 CTAHJAPTHBIM METOIHUKAM C
MCII0JIb30BAaHUEM COBPEMEHHOW BBIYUCIUTEIBHON TEXHUKH.

VYposenb |  Meronukamu Ha OCHOBE PACYETHO-TEOPETUUECKUX METOOB JUISl U3yUEHUS
CBOICTB BEIIECTB U XUMUYECKUX MTPOLIECCOB.

OIIK-3.2: Mcnonb3yeT cTaHAapTHOE IPOrpaMMHOE 00ecrieueHue MPH PeleHUH 3a1a4
XUMHUYECKON HapaBIECHHOCTH

VYposenb 1  Ilpuémamu cuHTe3a U aHAJIM3a XUMUYECKON HH(GOPMAIUH 110
UCIIOJIb30BaHUIO IPOTrPAMMHBIX NTPOJAYKTOB U MH(POPMALIMOHHBIX 0a3
JAHHBIX JJIS peIIeHus 3a/1a4 MPo(eCCUOHATIBHON AEATENIBHOCTU C yYETOM
OCHOBHBIX TpeOOBaHMI HH(POPMAIIMOHHON 0€30TTaCHOCTH.

VYposenb 1 [Iporpammublie MPOAYKTHI U HHPOPMALMOHHBIE 0a3bl JaHHBIX Ul PELICHUS



3aja4 MpodecCuoHABHOMN IeATETHPHOCTH C YIETOM OCHOBHBIX TpeOOBaHU

MH(POPMALIMOHHOM 0€30MacHOCTH.

Yposens 1

Hcmons3oBaTh IMPOIrpaMMHBIC IIPOAYKTBI U PIH(bOpMaI_II/IOHHBIe 6asnl JaHHBIX

JUTSL PEeUICHUs 3a]1a4 PO(ECCUOHATBHOM NEATETBHOCTH C YYETOM OCHOBHBIX
TpeboBaHuit HHGOPMAITMOHHON OE30MaCHOCTH.

OouobmMorpadguIecKoi KyJabTypbl

VYposens 1

00JaCTH XMMUYECKON HayKH.
Yposens 1

YCTHOM M MUCHbMEHHOU (opme.
Yposens 1

OIIK-6.2: IlpencraBnser HHGOPMALIMIO XUMHUYECKOTO COJEPIKAHMS C YIETOM TpeOOBaHUI
Hopmamu u npaBuiiamu npu npeAcTaBiIeHUH pe3yJIbTaToB padboThI B
CoznaBaTh 3JIEKTPOHHBIE BAPUAHTHI CBOCH pabOThI U MIPECTABISTh UX B

OCHOBEHI IIpEACTAaBICHUA PE3YJIbTaTOB XUMHUYCCKOI'0 aHaJIn3a B YCTHOﬁ u
MMMChbMEHHOM peuun.

S. BUJAbI KOHTPOJIA

Bunbl KOHTpONIL B ceMecTpax:

OK3aMCHBI

5,6

KypCOBbI€ pabOThI

6

6. A3BIK IIPEIIOJABAHUSA

SI3BIK ITpenoaBaHus: pyCCKUi.

7. CTPYKTYPA M COAEPKAHUE JUCUUILIMHBI (MOLYJIS)

Kox
3aHAT.

HaumenoBanue pa3aejioB U
TEM

Bun
3aHSATUSA

Cemectp
/ Kypc

Yacos

Hctou-
HUKHU

IMpumeuan-
ue

Paznen 1. I. Xumnueckas
TEPMOANHAMHUKA

1.1

OCHOBHBIE TOHATHS XUMHUYECKON
TEPMOJAVHAMUKH: CUCTEMA,
TEPMOJAMHAMUYECKUE
napameTpsl. [IepBblil 3aK0H
TepMoAMHaMUKH. Teruiora,
paboTa, BHyTpEHHSS SJHEPIUsl,
SHTANbNUA. TerI0eMKOCTb.

Jlex

1.2

OCHOBHBIE MOHATUSI XUMUYECKOIN
TEPMOJMHAMUKU: CUCTEMA,
TEPMOJNHAMUYECKUE
napameTpsl. [1epBblii 3aK0H
TepMOJMHAMUKHU. Temiora,
paboTa, BHyTpEHHSIS SHEPTHs,
SHTAIBNUSA. TEemI0eMKOCTb.

BIET

1.3

Tepmoxumus. Kanopumerpus.
3axonsl ['ecca u Kupxrodda.

JIek

1.4

Tepmoxumus. Kanopumerpus.
3axonsl ['ecca u Kupxrodda.

JIa0

1.5

BTopoii 3aK0H TEpMOIMHAMHUKHU.
OO6paTtumbie 1 HeoOpaTUMBbIE
npouecchl. PacyeT sHTpOoniumn
pa3IMYHBIX IPOLIECCOB

JIek




1.6

BTopoi1 3aKk0H TepMOAVHAMUKH.
OOGpatumbie 1 HEOOpATUMBIC
npouecchl. Pacuet sHTponnu
pa3IMYHBIX MPOILIECCOB

JIa6

1.7

TepMoarHaAMHUYECKHE
ITOTEHIMAIBI H MAaKCHMAaJIbHO
oJie3Has paboTa mporecca.
CB0OOTHAsI SHEPTHS
I'enemroseia u ['nd6ca. [Tonstue
XUMHUYECKOT'O CPOJICTBA.

Jlek

1.8

TepMoarHAMHUYECKHE
ITOTEHIIMAJIBI H MAaKCUMAaJIbHO
moJie3Has paboTa mporecca.
CB0OOTHAsI SHEPTHS
I'enemroseia u ['nud6ca. [Torstue
XUMHYECKOT'O CPOJICTBA.

JIa0

1.9

YpaBHEHHE H30TEPMBI
XUMHUYECKON peakinu.
CrangapTHOE XUMHUYECKOE
CPOACTBO.

Jlex

1.10

VYpaBHEeHUE U30TEPMBI
XUMHUYECKOU PeaKIuu.
CranmapTHOE XUMUYECKOE
CPOJICTBO.

JIa0

BnusiHne BHEIIHUX yCIOBUI Ha
XUMHYECKOE PaBHOBECHE.
ITpunnun Jle-Ilarense.
YpaBHEeHUs U30X0PbI U N300aphl
XUMHYECKOH peakiuu. Pacuer
KOHCTaHT XUMHUYECKOTO
paBHOBECHSI 110 TAOJTUIHBIM
JTAaHHBIM

Jlek

1.12

BnusiHue BHENIHUX yCIIOBUHM HA
XUMHYECKOE paBHOBECHE.
[Tpunnun Jle-Ilarense.
YpaBHEeHUs U30X0PbI U N300aphbl
XUMHYECKOH peakiuu. Pacuer
KOHCTaHT XUMHUYECKOTO
paBHOBECHSI 110 TAOJTUIHBIM
JTAHHBIM

JIao

1.13

JnarpaMMbl COCTOSIHUSA
OJTHOKOMITOHEHTHBIX U IBOWHBIX
cucteMm. TepMHUUECKUA aHATIA3 U
JarpamMmbl IJIaBKOCTH.
YpaBHeHue
Kianelipona-Knaysnyca

JIek

1.14

JnarpaMMbl COCTOSIHUSA
OJIHOKOMITIOHEHTHBIX U IBOWHBIX
cucreMm. TepMHUUECKU aHATINA3 U
JIMarpaMMbl MJIABKOCTH.
YpaBHeHUE
Knaneitpona-Kinaysnyca

JIa0




1.15

W neanpHble pacTBOPHI. 3aKOHbI
Payns u I'enpu. 3akoHbI
KonoBanoga. /IluarpamMmmsi
kurneHus. Pextudukanus

Jlex

1.16

NneanbHble pacTBOPHI. 3aKOHbI
Payns u ['enpu. 3aKoHbI
KonoBanoga. J{luarpamMmmsi
kurneHus. Pektudukanus

JIa0

1.17

Konmuratusabie cBoiicTBa
pPacTBOPOB

Jlek

1.18

KonmuratusHbie cBoOiicTBa
pPacTBOPOB

JIa0

1.19

OCHOBHBIE TTOHATHS
CTATUCTUYCCKON TEPMOAMHAMUKH

Jlex

1.20

OCHOBHBIE TTOHATHS
CTATUCTUYCCKON TEPMOAMHAMUKH

JIa0

1.21

XuMuueckas TECPMOJAWHAMMKaA.

DK3aMeH

27

1.22

XuMuueckas TCPMOJAMHAMUKA.

Cp

69

Paznen 2. II. Xumnueckas
KHHETHUKA

2.1

Baenenue. OCHOBHBIC ITOHSTHS.
Kunernka HeoOpaTUMBIX
peakuui. Metoibl onpeaeaeHust
TOPSIIKOB peaKIuii

Jlex

2.2

Kunernka oOpaTuMbIx 1
napauIeIbHBIX PEaKIuil

Jlex

23

Kunetnka mociaenoBaTeIbHBIX
peaxkiuii. MeTo1 cTallmoOHapHBIX
KOHIIeHTpauui boieHreiina.

Jlex

24

TemneparypHast 3aBUCUMOCTh
CKOPOCTEN XUMUYECKHX PEAKIUM.
YpaBHeHue AppeHuyca.

Jlex

2.5

Teopust CTOJIKHOBEHUH.
MOHOMOJIEKYJISIPHBIE DKLU

Jlex

2.6

Beenenne. OCHOBHEIC TOHSATHS.
Kunernka HeoOpaTuMBbIX
peakuuii. Metosl onpeaeieHus
MOPSIIKOB PEAKINI

JIao

2.7

Kuneruka oOpaTuMbIX 1
NTapaJUIEIbHbIX PEAKIINN

JIa0

2.8

Kunetnka mociaenoBaTeIbHBIX
peaxiuii. MeTo1 cTallmoOHapHBIX
KOHIIEHTpalnii bojeHmrea.

BIET

2.9

TemneparypHas 3aBUCUMOCTb
CKOPOCTEN XMMUYECKNX PEAKIIHI.
YpaBHeHHe AppeHuyca.

JIa0

2.10

Teopusi CTOJIKHOBEHHIA.
MoHOMOJIEKYJISIPHBIEC PEAKITUH

BIET

2.11

Teopust akTHBUPOBAHHOT'O
koMIniekca. CTaTUCTHUYECKUH
aCIIEKT.

JIa6




2.12

Teopus akTUBUPOBAHHOTO
koMIiekca. CTaTUCTUYECKUM
acrnekT. TepmoanHaMUYECKUA
aCIICKT.

Jlex

2.13

Kuneruka LOCITHBIX
HEPA3BCTBJICHHBIX peaKHI/Iﬁ
doToXUMHUYECKHE pCaKlu.

Jlek

2.14

Kunernka pa3BeTBIEHHBIX
LEMHBIX peaKLHil, peakuuu ¢
SHEPreTUYECKUM PA3BETBIEHUEM
Herneun

Jlex

2.15

['omoreHHsIil KaTanus.
KucnoTHO-0CHOBHOM KaTanus.
Knaccudukanus peakuuit
KHCJIOTHO-OCHOBHOTO THIIA.
KuHeTnka u MexaHu3Mm peaxkiui
crenu(pUIecKoro KUCIOTHOTO
Karanuza. KuneTtrka u MexaHusm
peakIuii 00IIero KUCIOTHOTO
KaTtanusa. YpaBHeHue bpencrena
U €r0 UCI0JIb30BaHNE B KHHETUKE
KATAJIMTUYECKUX PEAKLUH.

Jlex

2.16

depMeHTaTUBHBIN KaTalu3.
KodepMeHTBI 1 HHTHOUTOPBI.
Buipl THrHOMpPOBAHUS

Jlex

2.17

I'eTeporeHHslil KaTaaus.
OnpeneneHre CKOpoCcTH
TeTepOreHHON KaTaTUTHYECKOU
peakiuu. Pa3nuynHbie pexKuMbl
MPOTEKAHUS PEAKIINI
(KMHEeTHYEeCKast U BHEITHSS
KHHETHYECKas 001acTH; 00J1acThb
BHEIIIHEN U BHYTPEHHEN

hdys3un).

Jlex

2.18

PeaKIII/II/I B OTKPBITBEIX CUCTEMAX.

Jlex

2.19

Teopus akTHBUPOBAHHOTO
koMmIuiekca. CTaTUCTHYECKU
aCIIeKT.

TepMoIMHaMUYECKHUI aCIIeKT.

JIao

2.20

Kunernka nemspix
HEPA3BETBJIICHHBIX PEAKITUI
DOTOXUMUYECKHUE PEAKITUH.

JIa0

2.21

Kunernka pa3BeTBIEHHBIX
LETHBIX peaKINil, peaKkuu ¢
SHEPreTUYECKUM Pa3BETBICHUEM
neneun

JIa0




2.22

I"'oMoreHHBIM KaTaIu3.
KucnoTHo-0CHOBHOM KaTanms.
Knaccudukanms peakimii
KHCJIOTHO-OCHOBHOT'O THIIA.
Kunernka u MexaHu3m peakiui
crenu(puIecKoro KUCIOTHOTO
Karanu3a. KuneTrnka u MExaHu3M
peakIuii 00111eTo KHCIOTHOTO
KaTtanu3a. YpaBHeHue bpencrena
M €T0 UCI0JIb30BaHNE B KHHETHKE
KaTaJTUTUYECKUX PEaKIUM.

JIa6

2.23

DepMEHTaTUBHBIN KaTalIu3.
KodepMeHTBI 1 HHTHOUTOPBI.
By b1 vHTHOMpOBaHUS

JIab

2.24

['eTeporeHHbBIN KaTaIN3.
OrnpezesieHne CKOPOCTH
reTePOreHHOM KaTaTMTHYCCKOM
peakiuu. Pa3mnyHbie peKUMBbI
IIPOTEKAHUS peaKInii
(KMHETHYeCKast U BHEITHSIS
KHHETHYECKas 001acTH; 00J1acThb
BHEIITHEH U BHYTpEHHEH

b dy3un).

JIa0

2.25

PeaKIII/II/I B OTKPBITBHIX CUCTCMAX.

JIao

2.26

XUMHYECKad KUHETHKA.

DK3aMeH

13

2.27

XuMuueckas KHHETHKa.

Cp

30

Paznen 3. I1I. SnexTpoxumus

3.1

CnaOble 271eKTPOJTUTHI, TEOPUS
AppeHnyca, CTeTIeHb M1 KOHCTaHTa
JUCCOIMAIINH, CIIEJCTBUS TEOPUHU
AppeHnyca, ee HEIOCTaTK!

Jlex

3.2

AKTHBHOCTB U KO3 PHUITHEHTHI
AKTUBHOCTH DJIEKTPOJIUTOB,
CpeIHsisl HOHHAS aKTUBHOCT,
3aKOH MOHHOM CHJIBI

Jlex

3.3

Pacuer koadurmenToB
aKTUBHOCTH. Teopus
Jebas-I"tokkens

Jlex

34

ConpBaraius HOHOB B PaCTBOPax,
OHCPIuAa U OHTAJIbIINA
COJIbBATAITUH JIEKTPOJIUTOB U
noHoB. Uncna conpBaTaimm,
OHTPOINA COJIbBaATAllUN

JIek




3.5

Nonnble paBHOBECHS B paCTBOPaX:
BOJIOPOJIHBIN NTOKA3aTelNb, €r0
onpeneneHue, 0ypepHbIe CUCTEMBI,
KHCJIOTHO-OCHOBHOE THTPOBaHUE,
THJIPOJIA3 COJICH, CTETICHD U
KOHCTaHTa TU/POJIN3a,
MIPOU3BEICHUE PACTBOPUMOCTH

Jlex

3.6

DIEeKTPOIPOBOITHOCTH PACTBOPOB
AJIEKTPOJIUTOB, 3aBUCUMOCTD OT
ycnoBuid. [10JBUKHOCTH HOHOB.
3akon Konbpayma. M3mepenue
AJIEKTPONPOBOAHOCTH. Yncia
TepeHoca HOHOB, UX U3MEPCHUE

Jlek

3.7

THnbI CKaYKOB ITOTEHIMAIa HA
MeX(}a3HbIX TPAaHUIIAX, BOJIbTa- U
rajbBaHU-IIOTEHIIUAJIBI.
DIJIEKTPOXUMHUYECKUN TOTEHIHAII,
AJICKTPOXUMHYECKOE PAaBHOBECHE

Jlex

3.8

OJ1C kak TepMoIMHAMUYECKas
BEJIMYKMHA. Y PaBHEHUE
I'u66ca-I'enpmromnbiia. YpaBHeHHE
Hepucra. U3mepenue D/1C

JIek

3.9

OneKTpOAHbIE TIOTEHINAIIBI KaK
XapaKTCPHUCTUKA TCPMOAMHAMHUKHN
nosypeakuui. Ypasaenue HepHcera.
Hcnons3oBanne 2IEKTPOIHBIX
MOTEHIIMAJIOB AJIs pacYeTOB
QJICKTPOXUMHUYCCKUX paBHOBeCHfI

Jlex

3.10

Knaccudukanus >nekTpo1oB:
MIEPBOTO ¥ BTOPOTO PO/JIa, Ta30BbIH (B
TOM UYHCJIE BOJOPOIHBIN),
OKHCIIUTEIBHO-BOCCTAHOBUTEIILHBIE.
HNoHo0OMEHHBIE AIIEKTPO/IBI,
CTEKJISIHHBIN 3JIEKTPOJ

JIlex

3.11

DNeKTPOKANMUIUISIPHBIE SIBJICHMUSI,
ANEKTPOKAMMIIIIPHBIE KPUBBIE,
CBSI3b IOTPAHUYHOTO HATSKEHUS C
ancopOuueit. [lotreHunan HyieBoro
3apsiga MeTajuia. Y paBHEHUE
JIunnmana. J{BoitHOM
AJIEKTPUYECKUM CII0, €r0 MOJETN

JIek

3.12

3akoHbl Papanest. CkopocTs
3JEKTPOJIHBIX PEAKLNH,
JTUMUTHPYIOLIAs CTaMSL.
[Tonspuzanus 35ekTpoao0a,
MepeHanpsHKeHne CTaiuu
BJIEKTPOTHOM pEaKIIMH.
ITosspu3annOHHbBIE KPUBBIE.

Jlek




3.13

[Tepenanpsioxenue quddysuu,
3akoHbl Ouka. [IpenenpHbIi
nuhdy3uOHHBIN TOK.
[Tonspu3zanus B yCI0OBUSIX
CTallMOHAPHOU U
HecTanoHapHou aAudGy3un.
OCHOBBI KJIACCUYECKOU
nossiporpaduu

Jlex

3.14

[lepenamnpspkeHue nepexoaa
3JIEKTPOHA. DHEPTUs aKTUBAILIUU
CTaJuu nepexoja. Y paBHEHUE
®donbmepa. YpaBaenue Taderns.
Brnusinue cocraBa pactBopa Ha
nepeHarpsHbKeHue nepexoza

Jlek

3.15

[TepenanpsixeHne reTeporeHHON
XUMUYECKOU CTaIUU
3JIEKTPOIHOM pEaKInH.
VYpasuenue Tadens

Jlex

3.16

Koppo3swust meramios.
TepmonnHaMuKa KOPpPO3UH.
Koppo3noHusle tuarpamMmmel,
CKOPOCTb H IMIOTEHIIMA KOPPO3HH.
AHOIHOE OKUCIICHHE METAJIIOB.
[TaccuBanus MeTasIOB.
DIEKTPOXUMHUECKUE METObI
KOPPO3UOHHOM 3aIIUTHI.
WHrunburopsl KOppo3uu

Jlex

3.17

XuMHYeCcKHe HCTOYHUKH TOKa

Jlex

3.18

CnaOble 371eKTPOJIUTHI, TEOPUS
AppeHnyca, CTETIEHb 1 KOHCTaHTa
JUCCOIMAIINH, CIIEJCTBUS TEOPUU
AppeHnyca, ee HEIOCTaTK!

BIET

3.19

AKTHBHOCTb U KO3(PPHUIIMEHTHI
AKTUBHOCTH AJIEKTPOJIUTOB,
CpeIHss MOHHAS aKTUBHOCT,
3aKOH MOHHOM CHJIBI

JIao

3.20

Pacuer koappunmenTon
aKTHUBHOCTH. Teopus
JleGas-I"rokkens

JIao

3.21

ConpBaraiysi FOHOB B pacTBOpax,
OHCPIuAa U OHTAJIbIINA
COJIbBATAITUH JIEKTPOJIUTOB U
noHoB. Uncna conpBaTalmm,
OHTPOIHNA COJIbBATAllUN

BIET

3.22

HNonubie paBHOBECUS B
pacTBOpax: BOJOPOIHBII
MOKa3aTellb, €ro ONpeaesieHue,
Oy(depHbBIEC CHCTEMBI,
KHCIIOTHO-OCHOBHOE TUTPOBAHHUE,
TUIPOJIN3 COJIEH, CTENEHD U
KOHCTaHTa TUJIPOJIN3a,
MPOU3BE/ICHNE PACTBOPUMOCTH

BIET




3.23

DIEeKTPONPOBOIHOCTH PACTBOPOB
AJIEKTPOJIUTOB, 3aBUCUMOCTH OT
ycnoBuid. [10JBUKHOCTH HOHOB.
3akoH Konbpayma. 3mepenue
AJIEKTPONPOBOAHOCTH. Yncia
TepeHOCca HOHOB, UX U3MEPCHUE

BIET

3.24

THnbI CKaYKOB ITOTEHIMAIa HA
MeX(}a3HbIX TPAaHUIIAX, BOJIbTA- U
rajbBaHU-IIOTECHIIUAJIEI.
DIJIEKTPOXUMHUYECKUI TOTCHIHAAII,
AJICKTPOXUMHYECKOE PAaBHOBECHE

JIa0

3.25

OJ1C kak TepMoIMHAMUYECKas
BEJIMYKMHA. Y paBHEHUE
I'u606ca-I'enbmronbiia. YpaBHeHHE
Hepucra. U3mepenue D/1C

JIab

3.26

DNeKTpoAHbIE TOTEHIMAJIBI KaK
XapaKTEPUCTHKA TEPMOJUHAMUKHI
rnojypeakuuil. Y pasnenue HepHcera.
Hcnonbs3oBaHue 31EKTPOIHBIX
MMOTEHIMAJIOB JUIsl pACUETOB
3JEKTPOXUMHUYECKUX PABHOBECUI

JIa0

3.27

Knaccudukanus >nekTpo1oB:
MIEPBOTO ¥ BTOPOTO POJIa, Ta30BbIH (B
TOM YHCII€ BOJOPOJIHBII),
OKHUCJIUTEIHHO-BOCCTAHOBUTENbHBIE.
HNoHo0OMEHHBIE AIIEKTPOIBI,
CTEKJISIHHBIN 3JIEKTPOJ

JIa0

3.28

DNeKTPOKANMUIUISIPHBIE SIBJICHMUS,
ANEKTPOKANMIIIIPHBIE KPUBBIE,
CBSI3b IOTPAHUYHOTO HATSKEHUS C
ancopOuueit. [loreHunan Hy1eBoro
3apsiga MeTajuia. Y paBHEHUE
Jlunnmana. J{BoitHOM
BJIEKTPUYECKUM CII0H, €r0 MOJETN

JIa0

3.29

3axonbl Papajnes. CKopocTb
3IEKTPOIHBIX PEAKLINM,
JTUMUTHPYIOLIAs CTaaMSL.
[Tonspuzanus 35ekTpoao0a,
MepeHanpsHKeHne CTaiuu
BJIEKTPOTHOM pEaKIINH.
[TonspuzanmoHHbIE KPUBBIE.

JIa0

3.30

[Tepenanpsixenne nuddysum,
3akoHbl Puka. [IpenenpHbli
muddy3nonnsii Tok. [Tomspusarus
B YCJIOBHSIX CTAI[MOHAPHOU U
HecTarroHapHou nuddysuu.
OCHOBBI KJIACCUYECKOU
noJsiporpaduu

BIET




3.31 [llepenanpsxenue nepexonaa JIab 6 4
3JIEKTPOHA. DHEPTUs aKTUBALIUU
CTaJuu nepexoja. Y paBHEHUE
®donbmepa. YpaBaenue Taderns.
Brnusinue cocraBa pactBopa Ha
nepeHarpsHKeHue nepexozaa

3.32 [IlepenanpsikeHre reTEPOreHHOM Jlab 6 4
XUMHUYECKON CTaIuu
AIEKTPOAHOMN peaKIuu.
Ypasuenue Tadens

3.33 [Koppo3us metaiuios. Jlex 6 4
TepMoanHaMuka KOppO3uHu.
Koppo3uonnblie fuarpammesl,
CKOPOCTb U MOTEHIIHAN KOPPO3HUHU.
AHO/IHOE OKHCJICHHE METAJUIOB.
[TaccuBarust METaIIOB.
DIIEKTPOXUMUYECKHUE METO]IbI
KOPPO3UOHHOM 3aIlIUTHI.
HNHrubutopsl KOppo3uu

3.34 | XuMHYeCKHEe UCTOYHUKH TOKA Jla6 6 3
3.35 | DneKTpoXuMusl. DK3aMeH 6 14
3.36 | DneKTpOXUMHUS. Cp 6 33

Oo0pa3oBaTte/ibHbIE TEXHOJIOTHH
OO6pazoBatenbHbIe TEXHOIOTUU TTpuBeieHbl B [Ipunoxennn 1.

Cnncok 00pa3oBaTe/IbHbIX TEXHOJIOTHH

1 |Wudpopmannonssie (IUPpPOBBIE) TEXHOIOTHH

2 Texnonornu Pa3BUTHA KPUTUYICCKOT'O MBIIIJICHUS

3 | Meron case-study

8. OHEHOYHBIE MATEPHAJIbI V151 ITPOBEJTEHWA TEKYIIEA A
MNPOMEXYTOYHOU ATTECTALIUN

8.1. Oneno4Hnble MaTepHAJIbI VIS NPOBEICHUS TEKYIIEeH aTTeCTAHN
OneHounble MaTepuasl puBeaeHb! B [Iprioxenun 1.
8.2. OueHoyHbIe MaTEepHAJIBI 1JIs1 IPOBEACHHUS NMPOMEKYTOYHOM aTTECTALMH
[Tpunoxenue 1.
8.3. TpeGoBaHus K peITHHI-KOHTPOJIIO

[Tpunoxenue 1.

9. YYEBHO-METOJUYECKOE U HTHO®OPMALIMOHHOE OBECIIEYEHUE
JTUCIHUATLITAHBI (MOLY.JI5T)

9.1. Pexomenayemas aureparypa

9.2. [lepeuensb pecypcoB HHGOPMANMOHHO-TEJIEKOMMYHHUKANMOHHOI ceTH ""UHTepHeT"
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10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHME JUCHUIIJIMHBI (MOY JIS)

AyauT- Oo6opynoBanue

3-408 KOMIUIEKT y4eOHOI MeOenu, mepeHOCHOW HOYTOYK, TPOEKTOPHI, a0COpOIOMETp,
TeneOoHbI, apeoMeTp, 6apoMeTp aHEPOU I, APeilb, KOJOHKH, MEIIaJIka MarHUTHas,

11. METOJANYECKUE MATEPHAJIBI VIS OBYYAIOLIIXCS IO OCBOEHUIO
TV CIHMUILIAHBI

Meroanueckue ykazanus npuseacHsl B [Ipunoxennn 1.
MpunoxeHune 1

8. METOANYECKHUE MATEPHUAJIBI IJIAA OBYYAIOIIINUXCA
IO OCBOEHUIO JUCHUIIVIMHbI

O6paszoBaTesibHble TEXHONOIMMU

L TepMmonnHamMuka

YyebHas nporpamma — ‘ Bupg, 3aHATUA Obpa3oBaTenbHble




HaMMeHOBaHWe Pa3aenos 1 Tem (8 TeXHON0rnn
cmpozom coomsemcmauu ¢
pasoesnom Il Pri/)
TPagUIIMOHHBIC
(bpoHTamBHAS
JIEKIIUS, peleHre
nekuusA YIPKHEHHUH),
N TEXHOJIOTHUSA
OCHOBHBIE IOHATHS XUMHUYECKOH nabopatopHas pabota B <
TEPMOIMHAMMKH: CHCTEMA, XUMUYECKoMn EICCHeHOBaTeHLC 0
TePMOJMHAMIYECKHE MAPaMETPBI. na6opaTopum E’I ACATEIEHOCTH
. XUMHYECKHI
IlepBbIii 3aKOH TEPMOIMHAMHKH. peleHue 3334 U
Termora, paboTta, BHYTPEHHSSI SHEPI UL, ! IKCIICPUMEHT)
ynpaxKHeHuM
SHTAIBRIN. TeIIOeMKOCTb. TEXHOJIOTUS

NpoBepKa A0MaLUHMX
3a4aHun

MOAYJIBHOTO U
OJI0YHO-MOYJIEHO
ro oOydeHus

310pOBbecOeperaro
II1E TEXHOJIOTUHU
TPaJUIIMOHHBIC
(bponTanbHas
JIEKIIUS, PeIICHHUE
nekumA YOpaKHEHUI),
nabopatopHan pabota B TEXHOJIOrnA
XMMUYECKOM HCCIIE/I0BATENBCKO
Tepmoxumust. Kamopumerpusi. 3aKOHbI nabopatopuu EI ,HC}ITCJIBHOSTI/I
Kup XUMHUYCCKHMA
Fecca it Kipxrodaa. pelweHne 3aga4 u
o HKCIEPUMEHT)
ynpaxHeHu
TEXHOJIOTHS

NpoBepKa A0MaLIHUX
3a.aHui

MOJIYJIBHOTO U
6JI0YHO-MOYIbHO
ro 00yueHus

310poBBECOEperaio
IUe TEXHOJIOTHU
TpaJUIIMOHHbBIC
(bponTanbHas
JICKIOUA, pCIICHUEC
neKLMA ylpakHeHuil),
nabopatopHasn pabota B TexXHOJIoTHA
Bropoii 3aK0H TEpMOJANHAMUKH. XMMUYECKOM JOCTIAOBATEIIREKO
OO0partumMble 1 HeOOpaTHUMBbIE na6opatopuu 1 ACTTETRHOCTH
(XuMu4eckuit
nporuecchl. PacueT sHTponuu pelweHne 3af-a” n SKCIIEPUMEHT)
Pa3JIMYHBIX IIPOLIECCOB ynpaxHenum TEXHOJIOTHS

npoBepKa A0MaLIHUX
3a/laHnI

MOJyJTBHOTO U
OJI0YHO-MOYIBHO
ro 00y4JeHus
310pOBBECOEperaro
II1€ TEXHOJIOTHH




TepmoanHaMUyecKue
MMOTEHIIHAIbl 1 MAKCUMAaJIbHO
noJie3Hasi paboTa mpoiiecca.
CBoOonHast 3Heprus
I'enemronsia u I'm60ca.
ITorgTne XUMHUYECKOTO
CpOJICTBA.

neKkums
nabopartopHan paboTta B
XMMUYECKOM
nabopartopumn

pelleHne 3a4a4 1
ynpaxKHeHuM

NnpoBepKa A0MaLLHUX
3a4aHun

TpaJuLIMOHHbBIE
(pponTanbHas
JIEKLHUs, pelIeHIe
YOpaKHEHUI),
TEXHOJIOTHUS
HCCIIEIOBATEIHCKO
W IeATEeIIbHOCTH
(XUMHYECKUi
9KCIIEPUMEHT)
TEXHOJIOTHUS
MOJIYJIBHOTO U
0JI0YHO-MOAYITHHO
ro 00y4YeHus

310pOBBbeEcOeperaro
mue TCXHOJIOTNH
TpaAUuIIMOHHBIC
(pponTanbHAA
JICKO WA, pCIICHUC
nekuma YIOpaKHEHUI),
nabopaTopHas paboTa B TEXHOJIOTHA
YpaBHEHHE U30TCPMBI XUMWUYECKOM HCCICNOBATCIBCKO
XUMHAYECKON PEAKLINH. nabopatopuu T ASHTCIBHOCTH
(XUMHYECKUI
CranmapTHOE XMMHYECKOE peweHne 3af'.a‘4 u SKCIIEPHMEHT)
CpoacTBa yNpaxHeHnn TEXHOJIOIHs

NnpoBepKa A0MaLLHUX
3a4aHun

MO/IYJIbHOTO H
0JI0YHO-MOYITHHO
ro oOy4deHus

3J10pOBbecOeperaro
e TEXHOJIOTNN
TPaAUIIUOHHBIC
(pponTanbHas
JICKIOUA, pCIICHUEC
Biusinue BHEIIHMX yCIIOBHH Ha neKums YTpaXKHEHHIA),
XUMHUYECKOE PaBHOBECHE. nabopaTopHas paboTa B TEXHOJIOT sl
[punnun Jle-Iarense. XMMMUYECKOI] CCICNIOBATEILCKO
VpaBHEHHS H30XOPHI M M300aphl | nabopatopum M ACATETLHOCTH
o (XUMHYECKUI
XUMUYECKOH peakiuu. Pacuer peleHne 3a4a4 1 SKCTIEPHMEHT)
KOHCTaHT XUMHUYECKOTO ynpaxHeHu O —

paBHOBECHS 1O TaOJIUIHBIM
JTAHHBIM

NpoBepKa A0MaLLHUX
33aHui

MOJYJIbHOTO U
OJIOYHO-MOYITEHO
ro oOy4deHus
3I0pOBbecOeperaro
e TEXHOJIOTHUN




JluarpaMMBbl COCTOSIHUS
OJTHOKOMITOHEHTHBIX U
JBOWHBIX CUCTEM.
Tepmuyeckuil aHamus3 u
JMarpaMMbl IJIaBKOCTH.
YpaBHeHHE
Knaneiipona-Knaysuyca

neKkums
nabopartopHan paboTta B
XMMUYECKOM
nabopartopumn

pelleHne 3a4a4 1
ynpaxKHeHuM

NnpoBepKa A0MaLLHUX
3a4aHun

TpaJuLIMOHHbBIE
(pponTanbHas
JIEKLHUs, pelIeHIe
YOpaKHEHUI),
TEXHOJIOTHUS
HCCIIEIOBATEIHCKO
W IeATEeIIbHOCTH
(XUMHYECKUi
9KCIIEPUMEHT)
TEXHOJIOTHUS
MOJIYJIBHOTO U
0JI0YHO-MOAYITHHO
ro 00y4YeHus

310pOBBbeEcOeperaro
mue TCXHOJIOTNH
TpaAUuIIMOHHBIC
(pponTanbHAA
JICKO WA, pCIICHUC
nekuma YIOpaKHEHUI),
nabopaTopHas paboTa B TEXHOJIOTHA
W neanbHbie pacTBOPBI. 3aKOHBI XUMWUYECKOM HCCICNOBATCIBCKO
Payns u I'enpu. 3akoHBI nabopatopuu ? ACHTCILHOCTH
Konosaiosa. /luarpammel peluerne 3334 ﬁ?ff?;;fﬁf)
kurnenus. Pextuduxanus ynpaxXHeHnn TeXHONOLHS

NnpoBepKa A0MaLLHUX
3a4aHun

MO/IYJIbHOTO H
0JI0YHO-MOYITHHO
ro oOy4deHus

3J10poBbecOeperaro
M€ TEXHOJOTHH
TPaIUIIHOHHBIE
(dponTanbHasS
JICKITHS, PEIICHHE
neKuma YIPaXHEHHUIH),
nabopatopHas paboTa B TEXHOJIOTHA
o XUMMUECKOM MCCIIENIOBATEIECKO
KonnuraTuBHble CBOUCTBA i JesTeTbHOCTH
nabopatopum ( N
XUMHYCCKHH
pacTeopoB pelleHne 33434 U
N AKCIIEPUMEHT)
ynpaxKHeHuM
TEXHOJIOTHUS

NpoBepKa A0MaLLHUX
33aHui

MOJYJIbHOTO U
OJIOYHO-MOYITEHO
ro oOy4deHus
3I0pOBbecOeperaro
e TEXHOJIOTHUN




TPagUIIMOHHBIC

(pponTanbHas
JIEKIIHS, peIIeHre
e neKkums yIpaxHeHUH ),
e nabopaTopHas pabota B TCXHOJIOTHA
XUMMYECKOIA HCCIIE/10BATENLCKO
OCHOBHBIC MOHSITHUS i esTeNPHOCTH
N nabopatopum .
CTaTUCTUYECKOU (XuMu4eckuit
® pelueHune 33434 U KCIICPHMEHT)
TEPMOAUHAMHUKU o
P yNpaXHeRnm TEXHOJIOTHS
® MpoBepKa AOMALLHUX MOJTYJTBHOTO H
3aAannu 0JI0YHO-MOLYJILHO
ro 00y4YeHus
310pOBBbeEcOeperaro
ITUE TCXHOJIOTUU
11. XuMuyeckass KWHETHKA

YuyebHana nporpamma — HaMMeHOBaHKe

Bupg 3aHATUA

Ob6pa3zoBare/ibHble

pasaenos u Tem (8 cmpozom TEXHOJIOTUU
coomeemcmeuu c pazdesaom Il Pr/)
TpaJUIOHHbIE
(pponTanpHas
JIEKIIUSL, PEILEHHE
¢ JIeRUnA yIPaXHEHUH ),
* nabopatopHan TEXHOJIOTHS
Baenenne. OCHOBHBIE ITOHSATHS. pabora B 3 HCCIIENI0BATENECKO
KuHeTnka HeOOPATUMBIX PEAKIUA. Xnmneckon U ICATETLHOCTH
MeTob! onpeeaeHus MOPAAKOB naboparopuu (xumiraeckuii
o HKCIEPUMEHT
peaxituii e pelleHue 33434 U p )
yNpa*KHEHUN TEXHOJIOTHS

® NpoBepKa
AOMaLLHWNX 3a4aHNI

MOJTyJTbHOTO U
0JIOYHO-MOYJTEHO
ro oOy4deHus
3I0pOBbecOeperaro
e TEXHOJIOTHUN




KnHeTuKa 0bpaTMmbIx 1
napannenbHbIX peakuni

neKkumns
nabopartopHas
paboTta B
XMMMUYECKOM
naboparopum
pelleHue 33434 1
YyNpa*KHEHUN
npoBepkKa
AOMALLHUX 3343HUN

TpaJAuLIMOHHbBIE
(pponTanbHas
JEKLHUs, pelIeHIe
YOpaKHEHUIT),
TEXHOJIOTHUS
UCCJIEIOBATEIHCKO
W eATEeIIbHOCTH
(XUMHYECKUi
9KCIIEPUMEHT)
TEXHOJIOTHUS
MOJIYJIBHOTO U
OJI0YHO-MOAYITHHO
ro 00y4YeHus

3/10poBbecOeperaro
I[1€ TEXHOJIOTUU
TpaJAuLIMOHHbBIE
(pponTanBbHAA
JIEKIUs, peUIeHIEe
NeKkunA yIpaKHEHUH),
nabopatopHas TEXHOJIOTHS
pabora B HCCIEN0BATEIBCKO
Kuneruka rnocnenoBaTebHbIX XUMMYECKOM i HesTeTBHOCTH
peakuuii. MeToa cTaMOHApHBIX na6opatopum (XMMHUYECKHIA
KOHLICHTpauuii bonenreiina. peLueHve 334a4 1 SKCIIEPUMEHT)
ynpaxKHeHu " TEXHOJIOTHUA
nposepka MOJIyJIBHOTO U

AOMALLHWNX 3a4aHUIM

0JI0YHO-MOYITHHO
ro oOy4deHus

3/10pOBbecOeperaro
1€ TEXHOJIOTNN
TPaaAUIIUOHHBIC
(pponTanpHas
TIEKIUs, PeLIeHIe
NexunA yIPaXHEHUH ),
nabopatopHas TEXHOJIOTUSA
paborta B HCCIIEI0BATEIBCKO
TemnepaTypHast 3aBUCUMOCTb XUMMYECKOM i JesTeTbHOCTH
CKOpPOCTEW XUMUYECKUX PEAKIUH. nabopatopuu (XUMHUeCKHiT
VYpaBHeHre AppeHuyca. pelleHue 3a4a4 1 SKCIEPHUMEHT)
yNpa*KHeHUN TEXHOJIOIrusd
npoBsepka MOJIYJIBHOTO U

AOMaLIHUX 3aaHUI

OJIOYHO-MOYITEHO
ro oOy4deHus
3I0pOBbecOeperaro
e TEXHOJIOTHUN




Teopust CTOJTKHOBEHHUI.
MonoMoueKkyIsipHbIe peakiuu

neKkumns
nabopartopHas
paboTta B
XMMMUYECKOM
naboparopum
pelleHue 33434 1
YyNpa*KHEHUN
npoBepkKa
AOMALLHUX 3343HUN

TpaJAuLIMOHHbBIE
(pponTanbHas
JEKLHUs, pelIeHIe
YOpaKHEHUIT),
TEXHOJIOTHUS
UCCJIEIOBATEIHCKO
W eATEeIIbHOCTH
(XUMHYECKUi
9KCIIEPUMEHT)
TEXHOJIOTHUS
MOJIYJIBHOTO U
OJI0YHO-MOAYITHHO
ro 00y4YeHus

310pOBBbeEcOeperaro
1€ TEXHOJOTUU
TpaJUIIMOHHBIE
(pponTanBbHAA
JICKIUS, pEUICHUE
NeKkunA yIpaKHEHUH),
nabopatopHas TEXHOJIOTUSA
pabota B HUCCIIEIOBATEIBCKO
Teopusi akTUBUPOBAHHOTO XMMUYECKOM i TeATCIPHOCTH
KoMIutekca. CTaTUCTHYECKUI naboparopuu (XUMHYECKHUH
ACIICKT. pelweHune 3a8a4 1 BKCHepI/IMeHT)
yNpa*KHEHUN TEXHOJIOTHS
npoBepKa MOAYJIBHOTO U

AOMALLHWNX 3a4aHUIM

0JI0YHO-MOYITHHO
ro oOy4deHus

3/10pOBbecOeperaro
e TEXHOJIOTUN
TPaaAUIIUOHHBIC
(pponTanpHas
TIEKIUs, PeLIeHIe
NexunA yIPaXHEHUH ),
nabopatopHas TEXHOJIOTHS
paborta B HCCIIEI0BATEIBCKO
Teopusi akTUBUPOBAHHOTO XMMUYECKOM i JesTeTbHOCTH
KomIuiekca. TepmMoanHaMu4ecKuit nabopatopuu (XUMHUeCKHiT
aCIICKT. pelleHune 3a4a4 u SKCIEPHUMEHT)
yNpa*KHeHUN TEXHOJIOTHS
npoBsepka MOJIYJIBHOTO U

AOMaLIHUX 3aaHUI

OJIOYHO-MOYITEHO
ro oOy4deHus
3I0pOBbecOeperaro
e TEXHOJIOTHUN




Kunetnka nenHbIx
HEPa3BETBJIICHHBIX PEaKIui

DOTOXMMUYECKUE PEAKIINN.

neKkumns
nabopartopHas
paboTta B
XMMMUYECKOM
naboparopum
pelleHue 33434 1
YyNpa*KHEHUN
npoBepkKa
AOMALLHUX 3343HUN

TpaJAuLIMOHHbBIE
(pponTanbHas
JEKLHUs, pelIeHIe
YOpaKHEHUIT),
TEXHOJIOTHUS
UCCJIEIOBATEIHCKO
W eATEeIIbHOCTH
(XUMHYECKUi
9KCIIEPUMEHT)
TEXHOJIOTHUS
MOJIYJIBHOTO U
OJI0YHO-MOAYITHHO
ro 00y4YeHus

310pOBBbeEcOeperaro
IIMe TEXHOJOTHH
TpaJUIIMOHHBIE
(pponTanBbHAA
JICKIUS, pEUICHUE
NEeKLMA yIpaKHEHUH),
nabopatopHas TEXHOJIOT U
pabora B HUCCIEeO0BATEIBCKO
Kunernka pa3BeTBICHHBIX IEMHBIX XMMUYECKOM i IeSATeIPHOCTH
pEaKIUi, peaKIMU C SHEPreTUYECKUM naboparopuu (XUMHYECKUI
Pa3BETBIICHUEM LIETIEN pelweHune 3a4a4 n DKCIIEPUMEHT)
yNpa*KHEHUN TEXHOJIOTHS
npoBepKa MOAYJIBHOTO U

AOMALLHWNX 3a4aHUIM

0JI0YHO-MOYITHHO
ro oOy4deHus

3J10poBbecOeperaro
1€ TEXHOJIOTNN
TPaaAUIIUOHHBIC
. (bpoHTanpHAS
I'omoreHHBIN Ka}“aHI/B. HeKIHs, permere
KucnotHo-oCcHOBHOM KaTanus. nekuma yIpaKHeHwui),
Kiaccudukarus peaxmmid nabopaTtopHas TEXHOIOTHSL
KUCIIOTHO-OCHOBHOTO TUMa. Knunernka paboTa B HCCIIEI0BATENBCKO
U MCXaHU3M pGaKHI/Iﬁ XUMUYECKOoMN u JEATCIbHOCTH
crenupUIecKOro KUCIOTHOTO nabopatopumn (XUMHYECKUI
katanu3a. Kunernka u MexaHusm pelleHune 3a4a4 u IKCIIEPUMEHT)
peakIuii 0011ero KUCJIOTHOTO ynpaxKHeHuM TEXHOJIOTHS
KaTtanusa. YpaBHeHue bpencrena u npoBepKa MOZYJIEHOIO 1

€ro UCIIOIb30BAHUE B KUHETUKE
KaTAIUTHYECKUX PEaKIUN.

AOMaLIHUX 3aaHUI

OJIOYHO-MOYITEHO
ro oOy4deHus
3I0pOBbecOeperaro
e TEXHOJIOTHUN




depMEHTAaTUBHBIN KaTaJIu3.
KodepmenTsr u HHTHOUTOPHI. BHibl
WHTUOMPOBAHUS

neKkumns
nabopartopHas
paboTa B
XMMMYECKOM
naboparopum
peleHune 33434 1
YyNpPaKHEHUN
npoBepkKa
AOMALLHUX 3343HUN

® TPaIUIMOHHbIE
(pponTanbHas
JIEKIMs, peLeHUE
YOpaKHEHUI),

® TEXHOJIOTHUS

HCCICI0BATCIIBCKO

W IeATEeIIbHOCTH
(XUMHYECKUi
9KCIIEPUMEHT)

® TEXHOJIOTHS
MOJIYJIBHOTO U
0JI0YHO-MOAYITHHO
ro 00y4YeHus

® 370poBbecOeperaro
1€ TEXHOJIOTUU

['ereporennsiii katanu3. OnpeneneHue
CKOPOCTH I'€T€pOT€HHOM
KaTAINTHYECKOU peakunu. Pa3nuunsie
PEXKUMBI IPOTEKAHUS PEAKIUI
(knHEeTHYecKasi U BHELLIHSS
KWHETHYECKast 00JIacTH; 00J1aCTh
BHEIIIHEW U BHYTpeHHEH nuddy3un).

neKkumna
nabopatopHan
paboTa B
XMMMYECKOM
nabopatopumn
pelleHne 3a4a4
yNpaKHEHUN
npoBepKa
AOMALLHNX 3a4aHUM

® TPaTUIMOHHbIE
(pponTanbHAA
JIEKLMs, peleHUe
YIOpaKHEHUI),

® TEXHOJIOrus

HCCICO0BATCIILCKO

W I1eATEeIbHOCTH
(XUMHYECKUI
AKCIIEPUMEHT)

® TEXHOJIOTHS
MOJYJIbHOTO U
0JI0YHO-MOYITHHO
ro oOy4deHus

e 3710poBbECOEperaro
M€ TEXHOJIOTHU

PeaKHI/II/I B OTKPBITBIX CUCTCMaAX.

neKkumna
nabopatopHan
paboTa B
XMMUYECKOM
nabopatopumn
pelleHne 3a4a4 u
yNpaKHEeHUN
npoBepkKa
AOMALLHUX 3343HUN

®  TpaTUIOHHBIE
(pponTanbHas
JIEKITHS, peIICHHE
yHIpaXxHEHUH),

® TEXHOJIOTHUS

HCCICI0BATCIIBCKO

H IeITeTbHOCTH
(XuMuYecKuit
AKCIIEPUMEHT)

® TEXHOJIOTHS
MOJIYJIBHOTO U
OJIOYHO-MOYITEHO
ro oOy4deHus

® 370pOoBbecOeperaro
M€ TEXHOJIOTHU

II1. JIeKTPOXUMHS

YyebHaa nporpamma — HaMmeHOBaHWe
pa3fenoB u Tem (8 Cmpo2om
coomeemcmeuu c pazdesnom Il Prf)

Bupa 3aHATMA

Obpa3soBatenbHble
TEXHO/I0TUU




Crna0bIe 3JIEKTPOJIUTBI, TEOPHUS
AppeHunyca, CTETICHb 1 KOHCTaHTa
JIVICCOIIMAIINH, CIICICTBHSI TCOPUH

Appenuyca, ee HeJJOCTaTK!

nekumna
nabopartopHas
paboTa B
XMMUYECKOM
nabopartopuu
peleHne 33434
YyNpaKHEHUN
npoBepkKa
AOMALLHNX 3a4aHNI

TpaJAuLIMOHHbBIE
(pponTanbHas
JEKLHUs, pelIeHIe
YOpaKHEHUIT),
TEXHOJIOTHUS
HCCIIEIOBATEIBCK
O} J1eATEIIbHOCTH
(XUMHYECKUi
9KCIIEPUMEHT)
TEXHOJIOTHUS
MOJIYJIBHOTO U
OJI0YHO-MOAYJIbH
oro oOy4eHHs

310poBbECOEpera
OIIUe
TEXHOJIOTHH
TpaJUIIHOHHBIC
(bponTanbHas
JIEKIIUS, PeIICHHUE
nekums YOpaKHEHUI),
nabopaTopHas TEXHOJIOrUs
HCCJICI0BATEIIbCK
AKTHBHOCTB ¥ KO3 PHUIIHECHTHI EZﬁZﬁZsKOﬁ Oif TEATEABHOCTH
AKTUBHOCTH 3JICKTPOJIMTOB, CPEIHSISA ————
HOHHAs aKTUBHOCTD, 3aKOH MOHHON nabopatopum SKCTIEPHMEHT)
CHUIBI pemeHmesaﬁaqm OO
ynpamneniy MOJIYJIBHOTO U
npoBepkKa

AOMaLLHWNX 3a4aHNI

0JI0YHO-MOAYJIbH
oro 00y4eHus

310poBhecOepera
IOLIHe
TEXHOJIOTUHU
TpaTUIIOHHBIE
(pponTanbHaAs
JIEKIMs, peleHe
nekuma YTpakHEHHI),
nabopaTopHas TCXHOJIOTHA
pabora 8 HCCIIE/I0BATENLCK
" Ol IeATEITbHOCTH
XMMUYECKOM : N
Pacuet k03¢ (hUIIMEHTOB AKTUBHOCTH. (XMMUYECKUI
nabopaTtopumn
Teopus [lebas-I'tokkens AKCIIEPUMEHT)
pelleHune 3a4a4 u
N TEXHOJIOTHUS
YyNpaHEHUN MOJYJILHOTO U
npoBepKa

AOMaLIHUX 3alaHUI

0JI0YHO-MOAYJIBH
oro o0y4YeHHs
310poBbecOepera
IOIIHUe
TEXHOJIOTUU




ConpBaraiusi HOHOB B pacTBOpaXx,
SHEPTUs U SHTAIBIINS COJIbBATALIUN
3JIEKTPOJUTOB U HOHOB. Yucna
COJIbBATAIlH, SHTPOIHUS COJIbBATAIIUU

nekumna
nabopartopHas
paboTa B
XMMUYECKOM
nabopartopuu
peleHne 33434 U
YyNpaKHEHUN
npoBepkKa
AOMALLHWNX 3a4aHnI

TpaJuLIMOHHbBIE
(pponTanbHas
JIEKLHUs, pelIeHIe
YOpaKHEHUI),
TEXHOJIOTHUS
HCCIIEIOBATEIBCK
O} J1eATEIIbHOCTH
(XUMHYECKUi
9KCIIEPUMEHT)
TEXHOJIOTHUS
MOJIYJIBHOTO U
0J10YHO-MOAYJIbH
oro oOy4eHHs

310poBhecOepera
IOIIHE
TEXHOJIOTHU
TpaJuLIMOHHBIE
(bpoHTaTBHAS
JIEKIU, PELICHUE
nexkums YOpaKHEHUI),
TEXHOJIOTHS
HonHbIe paBHOBECHS B paCTBOpax: nabopatopHas
o 6 HCCIIEA0BATENIBCK
BOJIOPOJIHBIN TTOKA3aTeNb, €70 paboTa B N
o O 1eATEbHOCTH
orpezenieHue, 0yPepHbIC CUCTEMBI, XMMMYECKOM N
(XumMu4ecKui
KHCJIOTHO-OCHOBHOE TUTPOBAHHUE, nabopatopum
. AKCIICPUMEHT)
TUAPOJTINU3 COJICH, CTCIICHD U KOHCTAHTa peweHne 3a8a4 m
TUAPOIIN3a, IPOU3BEICHUE Y TEXHOJIOTHA
, ynpakHeHuw MOJTYJTBHOTO I
pacTBOPUMOCTH nposepka

AOMaLLHWNX 3a4aHNI

0JI0YHO-MOAYJIbH
oro 00y4eHus

310poBhecOepera
Io1He
TEXHOJIOTUHU
TpaJUIIHOHHBIC
(¢ponTanbHaAs
JIEKIIHS, peleHre
neKums YOpaKHEHUI),
nabopatopHas TCXHOJIOTHA
HCCIIE0BATENbCK
DNeKTPONPOBOIHOCTH PACTBOPOB pabora B o )IC?[I[TCJ'IBHOCTI/I
ANEKTPOJIUTOB, 3aBUCUMOCTD OT YCIIOBUH. XMMUYECKOM N
(XumMHuuecKui
IToaBuxHOCTH HOHOB. 3akoH Konppayma. nabopatopum SKCTIEpUMEHT)
I/I3MepCHI/IC QJICKTPOIIPOBOAHOCTH. pelwieHne 3a4a4 u p
Uwuca mepeHoca HOHOB, UX U3MEpPEHNE " TEXHONOTHA
’ ynpaXHeRm MOIyJILHOTO
npoBepka

AOMaLLHNX 3a4aHNI

OJI0YHO-MOAYJIBH
oro o0y4YeHHs
310poBbecOepera
IOIIHUe
TEXHOJIOTUHU




THIIBI CKaYKOB MOTEHIMATIA HAa MEK(a3HBIX
IpaHuULAx, BOJIbTa- U
rajibBaHU-ITIOTEHIIAAEI.
DNEKTPOXUMHUYECKUIN OTEHIIMAT,
JIIEKTPOXUMHYECKOE PAaBHOBECHE

nekumna
nabopartopHas
paboTa B
XMMUYECKOM
nabopartopuu
peleHne 33434 U
YyNpaKHEHUN
npoBepkKa
AOMALLHWNX 3a4aHnI

TpaJuLIMOHHbBIE
(pponTanbHas
JIEKLHUs, pelIeHIe
YOpaKHEHUI),
TEXHOJIOTHUS
HCCIIEIOBATEIBCK
O} J1eATEIIbHOCTH
(XUMHYECKUi
9KCIIEPUMEHT)
TEXHOJIOTHUS
MOJIYJIBHOTO U
0J10YHO-MOAYJIbH
oro oOy4eHHs

310poBhecOepera
10110
TEXHOJIOTUHU
TpaJUIIHOHHBIC
(bpoHTaTBHAS
JIEKIIUS, PeIICHHUE
nekuma YIPaXHEHHU),
nabopaTopHas TCXHOJIOTHA
pabora B HCCIIE/I0BATENBCK
" Oif IeSATENIbHOCTH
OJ1C xak TepMOAMHAMUYECKAsl BEIMYUHA. XMMUYECKOU A .
(XumMu4ecKui
VYpasuenue ['u66ca-I'enpmrombia. naboparopum
AKCIICPUMEHT)
YPaBHeHI/IG HepHCTa. I/I3MepeHHe SI[C peweHne 3apa4 u
N TEXHOJIOT S
npa*kKHeHWU
ynp MOJIYJIBHOTO U
npoBepkKa

AOMaLLHWNX 3a4aHNI

0JI0YHO-MOAYJIbH
oro 00y4eHus

310poBhecOepera
IOLIHe
TEXHOJIOTUHU
TpaaUIIOHHBIE
(pponTanbHas
JIEKITHS, PEeIICHHE
neKkuma yHIpaXxHEHUH),
nabopaTtopHas TEXHOJIOTHA
DJeKTpOIHbIE TOTEHIIUANBI KaK pabota B HCCIIE/I0BATENLCK
XapaKTEPUCTHKA TEPMOIMHAMHKI X AMUYECKO Off IeATENbHOCTH
noiypeakuuid. YpaBHenue HepHera. naGopatopuy (XuMHUECKUI
Hcrnionb30BaHNE 3IEKTPOIHBIX AKCIIEPUMEHT)
MOTEHINAJIOB Ul PACYETOB PELIEHNE 3afat 1 TEXHOJIOTHUS
AIIEKTPOXMUMUYECKHX PAaBHOBECHI ynpaxHeHnn MOJYJILHOTO U
nposepKa

AOMaLLHNX 3a4aHNI

OJI0YHO-MOAYJIBH
oro o0y4YeHHs
310poBbecOepera
IOIIHUe
TEXHOJIOTUHU




Knaccudukanus 3J1eKTpoI0B: TIEPBOro U
BTOPOTO pOJia, Ta30BbIi (B TOM YUCIE
BOJIOPOJIHBIN),
OKHUCIIUTEIHLHO-BOCCTAHOBUTELHEIE.
MoHOOOMEHHBIE 3JICKTPO/IbI, CTCKIISTHHBIH
AEKTPOA

nekumna
nabopartopHas
paboTa B
XMMUYECKOM
nabopartopuu
peleHne 33434 U
YyNpaKHEHUN
npoBepkKa
AOMALLHWNX 3a4aHnI

TpaJuLIMOHHbBIE
(pponTanbHas
JIEKLHUs, pelIeHIe
YOpaKHEHUI),
TEXHOJIOTHUS
HCCIIEIOBATEIBCK
O} J1eATEIIbHOCTH
(XUMHYECKUi
9KCIIEPUMEHT)
TEXHOJIOTHUS
MOJIYJIBHOTO U
0J10YHO-MOAYJIbH
oro oOy4eHHs

310poBhecOepera
10110
TEXHOJIOTHH
TpaJUIIHOHHBIC
(bpoHTaTBHAS
JIEKIIUS, PeIICHHUE
NneKuma yIpaKHEHUH),
nabopaTopHas TCXHOJIOTHA
DNEKTPOKANMMIUTSIPHBIC SIBIICHUS, paboTa B HCCIICIOBATEIBCK
AJICKTPOKANMJUISIPHBIE KPUBBIE, CBS3b " Ol ICATCIILHOCTH
. XMMUYECKOM .
MOTPAHUYHOTO HATSHKEHUS C a7[COPOIIHEH. naGopatopuy (XuMU9IEeCKUI
[ToTeHunan HyIeBOroO 3apsia MeTaua. AKCIICPUMEHT)
N elweHune 3agad u
VYpaBaenue Jlunnmana. /[BoriHOM P f" TEXHOJIOTHS
o o yNpaXKHeHUM
AJICKTPUUYCCKUN CIIOH, €r0 MOJICIH MOJIYJIBHOTO U
npoBepkKa

AOMaLLHWNX 3a4aHNI

0JI0YHO-MOAYJIbH
oro 00y4eHus

310poBhecOepera
01IUE
TEXHOJIOTUHU
TpaJUIIHOHHBIC
(¢ponTanbHaAs
JICKIUS, PEeIICHUE
neKums YOpaKHEHUI),
nabopaTopHas TCXHOJIOTHA
HCCIIEIOBATENBCK
3akonsl Papasiest. CKOPoCTh pabora B e
. " Ol IeSATEIILHOCTH
AIIEKTPOIHBIX PEAKIU, TUMUTHPYIOIIAS XMMUYECKOU .
(XumMHuuecKui
cragud. [lomgpuszanus 351€eKTpo10a, naboparopuu
. AKCIIEPUMEHT)
MepPEeHATPSHKEHUE CTaJAUH JIEKTPOJTHOMN pelleHue 3a4a4 1
TEXHOJIOTHS
eakuu. [lonspu3anoHHbIC KPUBEIC. Y
p p p yNpa*KHEeHNK MOJIYTHHOTO H
npoBepkKa

AOMaLLHNX 3a4aHNI

OJI0YHO-MOAYJIBH
oro o0y4YeHHs
310poBbecOepera
IOIIHUe
TEXHOJIOTUHU




[Tepenanpsoxenue qudGy3un, 3aKOHBI
@uxka. [Ipenenvublii 1upy3nOHHBIN TOK.
[Monsipu3anus B yCIOBUSAX CTAI[HOHAPHOM

u "HecranroHapHoi auddy3uu. OcHOBBI
KJIACCHUYECKOH mossiporpaduu

nekumna
nabopartopHas
paboTa B
XMMUYECKOM
nabopartopuu
peleHne 33434 U
YyNpaKHEHUN
npoBepkKa
AOMALLHWNX 3a4aHnI

TpaJuLIMOHHbBIE
(pponTanbHas
JIEKLHUs, pelIeHIe
YOpaKHEHUI),
TEXHOJIOTHUS
HCCIIEIOBATEIBCK
O} J1eATEIIbHOCTH
(XUMHYECKUi
9KCIIEPUMEHT)
TEXHOJIOTHUS
MOJIYJIBHOTO U
0J10YHO-MOAYJIbH
oro oOy4eHHs

310poBhecOepera
OLIUE
TEXHOJIOTHU
TpaJuLIMOHHBIE
(bpoHTaTBHAS
JIEKIU, PELICHUE
nexkums YOpaKHEHUI),
nabopaTtopHas TCXHOJIOTHA
HCCIIEJIOBATENBCK
IlepeHanpsikeHue nepexoaa MEKTPOoHa. pabora B N II
o OM eATEIBHOCTH
3Hepr1/m aKTHUBAllMX CTaJuH IIepexoaa. XUMHN4yeCkoun o
(XumMu4ecKui
Ypasaenue OonpMepa. YpaBHEHUE nabopatopum SKCIEpHMEHT)
Tadens. Bnusiaue coctaBa pacTBopa Ha pelleHne 3a4au 1 p
IIepeHaNpsLKEHUE Iepexoaa Y TEXHONIOTHA
NpaXXHeHui
ynp MOJYJIBHOTO U
npoBepkKa

AOMaLLHWNX 3a4aHNI

0JI0YHO-MOAYJIbH
oro 00y4eHus

310poBhecOepera
IOIHE
TEXHOJIOTUHU
TpaJuLIMOHHbIE
(pponTanbHas
JEKL s, pelIeHUe
neKkuma yHIpaXxHEHUH),
nabopaTopHas TEXHOJIOTHA
paboTa B HCCIIE/I0BATENCK
. o Ol IeSITeNIbHOCTH
IIepenamnpsikeHue reTeporeHHON XUMM4eCKkon A N
N N (XumMHuuecKui
XUMHYECKON CTaJIuU 3JIEKTPOTHOM nabopatopum
AKCIIEPUMEHT)
peakuuu. YpaBuenue Tadens pelleHne 3a4a4 u
N TEXHOJIOT S
YyNpaHEHUN MOJ1yJIBHOTO U
npoBepKa

AOMaLLHNX 3a4aHNI

OJI0YHO-MOAYJIBH
oro o0y4YeHHs
310poBbecOepera
IOIIHUe
TEXHOJIOTUHU




Koppo3zus meraios. TepMoguHamMuka
Koppo3uu. Koppo3noHHble [uarpaMmsl,
CKOpPOCTb M MOTEHIMAJ KOPPO3UH.
AHOJHOE OKHCIICHHE METAJUIOB.
[TaccuBanus METaJUIOB.
DIEKTPOXUMUYECKHUE METOIbI
KOPPO3UMOHHOM 3auThl. THruOUTOpHI
KOppO3UH

nekumna
nabopartopHas
paboTa B
XMMUYECKOM
nabopartopuu
peleHne 33434 U
YyNpaKHEHUN
npoBepkKa
AOMALLHWNX 3a4aHnI

TpaJuLIMOHHbBIE
(pponTanbHas
JIEKLHUs, pelIeHIe
YOpaKHEHUI),
TEXHOJIOTHUS
HCCIIEIOBATEIBCK
O} J1eATEIIbHOCTH
(XUMHYECKUi
9KCIIEPUMEHT)
TEXHOJIOTHUS
MOJIYJIBHOTO U
0J10YHO-MOAYJIbH
oro oOy4eHHs

310poBhecOepera
10110
TEXHOJIOTUHU
TpaJUIIHOHHBIC
(bpoHTaTBHAS
JIEKIIUS, PeIICHHUE
nekums YIPKHEHHUH),
nabopaTopHas TCXHOJIOTHA
pabora B HCCIIE/I0BATENBCK
X AMUYECKO Ol IeATEIIBHOCTH
(XumMu4ecKui
XUMHUUECKUE HCTOYHUKHU TOKA nabopatopum
AKCIICPUMEHT)
pelleHune 3a4a4 u
: TEXHOJIOTHUS
NpaXHeHWi
ynp MOJIYJIBHOTO U
npoBepkKa

AOMaLLHWNX 3a4aHNI

0JI0YHO-MOAYJIbH
oro 00y4eHus
310poBhecOepera
IOLIHe
TEXHOJIOTUH

TpeboBaHUA K PEUTUHT KOHTPOIO

PACCYHET BANN1OB B 1 CEMECTPE

1 cemecTp

no ANCUUNNUHE « PUSUYECKAA XUMUA. TEPMOAUHAMMUKA»

1 moaynb
No PesynbTart Bupg pabotbl / cnocob KpUTEpUM oLeHnBaHNsA
(vHgukaTtop)
1 | ONK-1.3 JTabopaTopHble paboTbi-1 1(16ann3al

nabopaTopHyto paborty)




2 | ONK-2.1 KoHTponbHana paboTta Nol (5 3apanHunit, 1 6ann 3a ogHO
NpPaBUAbHOE peLLleHHOoe
OlK-2.4 KoHTponbHana paboTa No 2
3a/laHue)
OnK-3.1 KoHTponbHasa paboTa No 3
OMK-3.2 KoHTposbHana paboTta Ne 4
OMNK-6.2
Tect
3 BbinonHeHWe gomallHeN 6
paboTbl,
4 MocewaemocTb 1
5 PaboTa Ha 3aHATUMK 2
Utoro: 30
2 moAaynb
Ne Pe3ynbtat Bug pabotbl / cnocob
(vnaukaTtop)
Kputepuu oyeHmuBaHus
1 | ONK-1.3 NabopaTtopHble paboTol - 2 2(16annzal

nabopatopHyto paboty)




3aKntounTeNbHAA
KOHTPO/IbHanA paboTa no 1

2 | ONK-2.1 KoHTponbHaa paboTta N2 5 (6 3apanHwuit, 1 6ann 3a oaHO
NpaBUAbHOE peLleHHoe
OlK-2.4 KoHTponbHaa pabota N2 6
3agaHune)
OnNnK-3.1 KoHTponbHasa pabota Ne 7
3 | OMK-3.2 BbinonHeHMe agomaliHen paboThbl 7
4 | ONK-6.2 MocelwaemocTb 1
5 PaboTta Ha 3aHATUM 2
Utoro: 30
6 JK3ameH 40 (4 3apaHua B 6unete no
10 6annos.)
Utoro 3a 1 cemecTtp 100 6annos
2 cemecTp
PACCYET BAZ1I/10B BO 2 CEMECTPE
no AUCUMNN/TUHE «PUSUYECKAA XUMUA. XUMUNYECKAA KUHETUKA»
1 mopynb
Ne (PesyanaT) Bup pabotbi / cnoco6 Kputepuu oueHnBaHus
WHAUKaTOP
1 | ONK-1.3 NabopaTtopHble paboTbl-3 9(36annaszal
nabopaTtopHyto paboT
ONK2.1 paTopHyto paborty)
2 KoHTponbHana paboTa Nol 3*
OMnK-2.4
KoHTponbHasa paboTa No 2 3
OMK-3.1
KoHTponbHasa paboTa No 3 3
OnkK-3.2
(3 3apanuna, 1 6ann3a 1l
OMK-6.2 (3 3aa

NPaBU/IbHO peLLUeHHoe
3ajaHue)

7

(copepxut 3 3apgaun
NOBbILWEHHOMN C/I0XHOCTU




MoAay o

M TeopeTUUYECKUii BONpoc
npaBuabHOE peLleHue
3apauu 2 6anna;
NpPaBU/IbHbI OTBET HA
Bonpoc 1 6ann))

3 BbinonHeHWe gomMallHEN 1
paboTbl,
4 NMocewaemocTb 2
5 PaboTa Ha 3aHATUMK 2
Utoro: 30
2 moAaynb
Ne Pe3ynbtar Bug pabotbl / cnocob
(vnaukaTtop)
Kputepum oueHmsaHuA
1 | ONK-1.3 NabopaTtopHble paboTol - 3 9(36annszal
nabopaTtopHyto pabot
ONK2.1 paTopHyto paborty)
2 KoHTponbHasa paboTa Ne 4 37
OnK-2.4
KoHTponbHana paboTta Ne 5 3
OnkK-3.1
KoHTponbHasa paboTa N2 6 3
OMnK-3.2
(3 3apanuna, 1 6ann3zal
OMK-6.2 (3 3aa
NpaBsuU/IbHO pelleHHoe
3agaHue)
7
3aKNuYnTENbHAA KOHTPO/IbHAA
paboTta no 2 moaynto
3 BbinonHeHMe gomaluHen paboTbl 1




4 MocewaemocTb 2

5 PaboTta Ha 3aHATUM 2
UTtoro: 30
6 JK3ameH 40 (4 3apaHua B bunerte,

TPU TeOpEeTUYECKUX
BONpoca u 3agava, no 10
6annos)

MUtoro 3a 1 cemectp 100 6annos

2 cemecTp
PACCHET BANN1OB BO 2 CEMECTPE

no ANCUUNNUNHE «DPUSUHECKAA XUMUA. SNEKTPOXUMUA»

1 mopynb
Ne Pesynbrar Bua paborbl / cnoco6 Kputepuu oueHnBaHus
(MHamKaTop)
1 | ONK-1.3 NabopaTtopHble paboTbl-3 3(16annzal
ONK2.1 nabopaTtopHyto paboty)
2 OMK-2.4 KoHTponbHana paboTta Nol (5 3apanHuit, 1 6ann 3a ogHO

NpaBuabHOE pelleHHoe
KoHTponbHana paboTa No 2
OnNK-3.1 3agaHue)

KoHTponbHaa paboTta Ne 3

OMnK-3.2
KoHTponbHaa pabota Ne 4
OlMK-6.2
3 BbinonHeHMe agomallHewn 2
paboTbl
Konnoksmnym Ne 1 2
4
5 MocewaemocTb 1

6 PaboTta Ha 3aHATUM 2




Utoro:

30

2 moaynb
No Pesynbrar Bupg, pa6oTbl / cnocob
(vnaukaTtop)
Kputepuu oueHnBaHus
1 | ONK-1.3 NNabopaTtopHble paboTbl - 4 4(16annszal
nabopatopHyto pabor
OnkK-2.1 PATOPHYIO P V)
2 KoHTponbHana pabota Ne 5 (5 3apaHuit, 1 6anna 3a
OnkK-2.4
0A4HO NpaBU/IbHOE
KoHTposbHana paboTta N2 6
OMnkK-3.1 pelleHHoe 3a4aHune)
KoHTponbHana paboTa No 7
OnNK-3.2
KoHTponbHana paboTta No 8
OlK-6.2
3 BbinonHeHMe agomalliHen paboThbl 2
Konnoksnym Ne 2 2
4
5 MoceuwaemocTb 1
6 PaboTta Ha 3aHATUMK 1
Utoro: 30
7 JK3ameH 40 (4 3apaHua B bunete no
10 6annos.)
UTtoro 3a 1 cemecTp 100 6annos




OLLEHOYHbIE MATEPUA/IbI A1A NPOBEAEHWA TEKYLLEN ATTECTALIUU
TeKyLUMiA KOHTPO/Ib YCNEeBAaeMOCTH
XuMmunueckasa TepmoguMHaMmKa
1 mogynb

KonTtpoJubnas padora Nel. Tema: «IlepBoe Haua10 TEpMOAMHAMHUKH.
Teni0eMKoCTb»
Ilpumep

Kakoe xonmmdgecTBo TEIIOTHI moTpedyeTcs, uro0bl HarpeTs 10 r. mapoB pTytu mpu 10 °C mpu IOCTOSHHOM
naBieHuu? (mapsl pTyTH OJTHOATOMHBI).

VcTuHHas aTOMHas TEIUIOEMKOCTh POMOMYECKON cepbl BhIpaxkaercsi ypasaenuem: Cp,= 1498 + 26,11*10°T.
OnpenenuTs 3HAYEHUE CPEeIHEH aTOMHOM TEIUIOEMKOCTH cepbl B npenenax ot 0 go 95,6 °C?

Bpunciuth UCTUHHYIO MOJBHYIO TEIJIOEMKOCTh MeTaHa IMpH MocTosHHOM AaBieHud U 1300 K, monw3ysich
tabnuneit Gpyukuuit DitHmTeHa?

KonrpoabHasi padora Ne2. Tema: «IlepBoe Haya10 TePMOAMHAMUKH.
Tepmoxumus»
Ilpumep
Terutora pactBopenust cybdura Hatpus mpu 18 °C -11,3 Kmk/MOJb, a TEIUIOTA THPATAIMK 3TOH COJMIM IIPH TIEPEXOJIC B
CeMU BOJIHBIN rupaTt -58,16 KIpk/Moiib. OnpeeiuTe TEIyIoTy pacTBOPEHHUS TrIpara?
Cpennsist yaenbHas TEIDIOEMKOCTh OeHzona B uHTepBane Temneparyp or 0 no 80 °C 1,745 mx/r*rpan. MomnbHas
TEIUIOEMKOCTh alleTUIeHa B TOM ke uHTepBaie Temmeparyp 43,93 mx/monb*rpan. TemmoBoit sddekr peakiym

MPEBpaIIICHHS alleTHIeHa B OSH30J1 IIPH CTaHIapTHBIX yeiioBusax 630,8 k. Paccunrath TeruioBoi ad ekt 3ol peakimu
nipu 75 °C?

Konrpoabnas padora Ne3. Tema: «Bropoe Ha4a0 TepMOAMHAMHUKIN
Ilpumep
Paccunrtats m3MeHeHue >HTponuu B mporiecce cmemenus 5 kr. Boasr mpu 80 °C ¢ 10 xr Bogsl npu 20 °C?
VY IenbHY0 TEIJIOEMKOCTh BOJIBI CUUTATh MOCTOSHHOM 1 paBHOU 4,184 mx/r*rpan.
Omnpenenuts U3MEHEHNE M30XOPHOTO MMOTEHIMANA U BHYTPEHHEH SHEPruy MpH 0OpaTUMOM HCTIapeHuH | Monb
opoma nipu gasienun 1,013*10° v/mM* u Temneparype kunenus 7,3 °C? Terora ucnapenus 6poma pasna 31,0
KJK/MOJIb.

Konrpouabnas padora Ne4. Tema: «3akoH geiictBus macc. U3orepma

XHMHYECKOH peakuum)
Ilpumep
[pu 444 °C xoncranTa paBHoBecus peaxkuun: Hy + b = 2HI, K;=50. Cxonpko Moneit Bogoposia Hy»KHO J00aBUTH K 1

Moib HI, 9To6s1 cTenens aucconumanym crana paBHou 10%?

Hns peaxmn: Hy + Cl, = 2HCI, npu mekotopoit Temniepatype Ky=1. Onpenenuts coctaB (B 00bEMHBIX TPOLICHTAX)
PaBHOBECHOM PEaKIMOHHOM CMeCH, Moy4eHHOM 13 2 1. Bonopona u 3 1. Xnopa?

Jos peakmym Hy + I = 2HI, Ke=50 npu 444 °C. Onpenemuts HampaBieHHE MPOLECca, €CIIM UCXOIHAs CMECh UMEET

crnemyroumit coctaB: Ho—2 M, L-5M,HI-10M

2 moaynb



KonrpoabHasi pabora NeS. Tema: «3aBHCHMOCTH KOHCTAHTHI PABHOBECHSA

XUMHUYECKOH peakuum oT TeMIepaTypb»
Ilpumep
Omnpenenuts TEIIOBOH 3(GGEKT peakunuu JUCCONMAMA MarHe3HuTa, €Clii YIpyrocTsh Auccounanuu npu 490 °C
paBHa 59 MM. pT. cT., a ipu Temneparype 540 °C — 747 mm. pT. cT.?
Hus peakimu COClL, = CO + Clb, 3aBUCHMOCTh KOHCTaHTBI PaBHOBECHUS OT TEMIICPATypPhl BBIPAXKACTCS
ypaBHenueM: 1gK, = 5020/T + 1,751gT — 11,58. Beruncnuts TemnoBoit 3¢ ekt peakuuu npu 400 °C?

KonTposabnas pabora Ne6. Tema: «@a30Boe paBHOBeCHE B OJHO- U
ABYXKOMIIOHCHTHBIX CUCTEMAX)

Ilpumep
V3meHeHne naBiieHus mapa BOABI IIPU YBEIWYEHUH Temmeparypsl Ha 1 rpagyc Llenbcust BOMM3M TeMnepaTypsl
KUIeHUs 0] atMocepHbIM fnaBinenneM paBHo 0,0347*%10° w/M**rpaj. BelMUCIUTE TEMIOTY MCIAPEHHUS BOIbI
npu 100 °C u 1,0133*10° w/m**rpan?
Hasnenune napa xmopodopma mpu 40 °C paBaO 369 MM. pT. cT., a ipu 50 oC — 535 mMMm. pT. cT.. Berancants
TEIUIOTY UcnapeHus xjaopohopma?

Kontpoabnasi padora Ne7. Tema: «TepmoanHamuka pacTBOPOB»

Ilpumep
Paccuutare Temnory pactBopeHus 1 MoJib XJ0poBOIOpoJa B 3 MOJb BOABI, €CIM W3MEHEHHE MapLUalIbHBIX
MOJIBHBIX dHTAIbINK BoAbl — 36,28, a HC1 — 5,77 kmx/Moan?
KakoBa noykHa ObITh KOHIIEGHTpPAIIMs BOJAHOIO PacTBOpa caxapa, 4ToObl JIaBjicHHE Mapa pacTBopa Obuio Ha 1 %
HIKE JABJICHUS 1apa YUCTOM BOJBI?
OmpenenuTs U3MeHeHue >HTponuu npu cmemennu 100 r. metanona co 100 r sTaHona, cuurtas, 4TO OHHU
00pa3yoT uacaIbHbIA PacTBOP?
Uemy paBHa akKTUBHOCTb BOJIbI B PACTBOPE, €CJIU JABJICHUE BOASHOrO napa Haj HUM paBHO 700 MM. pT. CT. IpH
100 °C?
PactBopumocts 100 % aByokwucu cepsl B consipoBoM Macie nipu 10 °C cocrasisier 40,6 r/m, a ipu 20 °C — 23 .4
r/11. OnpeaenuTb MOJSIPHYIO TETJIOTY PaCTBOPEHUS?

NMpomerkyTouHana aTrecTauma

2.MakeT 3K3ameHaLuMoHHOro buneta no gucumnamHe
«Pusnyeckaa xmmma»

(I cemectp)

1. CraTuctuueckoe TOJKOBaHWE SHTpoNMU. YpaBHeHue bombivana. TepMoauHamuyeckas BeEpOSTHOCTb.
[ocrynar I Inanka. Beraucienue abOCoMOTHOM SHTPONNH.
2. 1IaTh OCHOBHBIX THIIOB IMArpaMM IUIaBKOCTH IBOMHBIX CUCTEM.

3. 3amaga

Xmunyeckana KMHETUKA

NabopaTopHble paboTbl N0 GUINYECKOM XMMUKN (XMMUYECKAs KUHETMKA) BbINOJIHAKOTCS MO
[BOE WAW WHAMBMAYaNbHO (€civM B rpynmne HeYyeTHoe YMC/IOo CTYAEeHTOB). Bpems ana

BbINONHEHMA nlabopaTopHOi paboTbl 4 akagemMuyeckux 4Yaca (ae napbl). Pacyetbl no



NnabopatopHbiM paboTam OCYLLEeCTBAAIOTCA CTYAEHTaMM B  [AOMALUHWUX YC/OBUSAX C
NCNONb30BaHMEM KOMMbIOTEPA, XKenaTeNbHbl BUA, opopmaeHns nabopatopHoin paboTbl B
Word u Excel ¢ pacneyaTkoi Ha anctax 6enom bymarn popmata A4. JlabopatopHble paboTbl

BbINO/IHAKOTCA NO 3apaHee COCTaB/IEHHOMY rPaduKy.
1 mogynb
KoHTponbHasa pabota Nel. Tema: Heobpatumble peakumm nepBoro NopsakKa.
B aTOM Teme paccmaTpmBatoTCs cieayrowme BOnpochl:
1. Y10 Ha3bIBAETCA CKOPOCTbIO XMMNYECKOM TOMOFEHHOM PeaKLmn.
2. MoneKkynapHOCTb XMMNYECKOWN PeaKLMN.
3. 3aKOH A4eNCTBYHOLWMX MacC.

4. KOHCTaHTa CKOPOCTM XMMMYECKOM peaKkumn. PasmepHOCTb KOHCTAHTbl CKOPOCTU B

3aBMCUMOCTM OT NOPAZKA PEAKLMU U Pa3MEPHOCTM UCMONb3YEMOM KOHLEHTPALLMMN.
Mpumep Mmunu4HeIx 300aHUl

1. B onbiTe N0 TepMmuyecKkoMy pacnagy HangeHo, YTo Bpema nosypacnaga TPUOKCaHa nNpu
185°C MO MOHOMONEKYNIAPHOMY MEXAaHM3MY PaBHO roay. M3amepeHue ero KOHUEHTpaLmm
yepes 30 1 135 MUHYT Nocne Havana onbITa NOKA3an0, YTO 33 BPEMA MEXAY 3TUMU ABYMA
nsmepeHuammn pacnanocb 1,3e10% yactmu. Yemy paBHa HauvasbHaA KOHLEHTPaUms

TPUOKCaHa?

2. Tpu HarpeBaHUM pacTBOpa ANOPOMAHTAPHOM KUCNOTbl OHa pa3fnaraetcs Ha
H6poMManemHoOBYIO U BPOMUCTOBOAOPOAHYIO KMCAOTbI, Npy 323 K B Havya/NbHbIA MOMEHT
peaKkumn Ha npoby onpeaeneHHoro obbema naet 10,095 mn. pactBopa LLENOYN N3BECTHOM
KoHueHTpaumu. Mocne 214 mnH Ha Npoby Toro e obvema naet 10,36 mn, a yepes 380 MuH

— 10,57 mn. pacteopa weno4vn. Bpema sesge ykazaHO OT Havana onbiTa.

BbIYMCANTb KOHCTAHTY CKOPOCTU 3TOM MOHOMONEKY/IAPHOM Peakumm 1 onpeaenntb, Yepes

CKOJ1bKO BpeMeHU pa3noxXNTcA 1/3 Ha4a/IbHOro KoO/IM4ecCTBa ,£I,I/l6pOMFIHTapHOﬁ KUCANOTbI.



3. Kakve U3 HWKe Nepeyuc/ieHHbIX pPeakumin MOryT ObiTb 3/1emMeHTapHbIMU? Peakuums
HY/IeBOro MOpPsKa, Peakuus NepBoro nopagka, obpaTMmas peakuus nepBoro nopsaaka,

peakuuMA BTOPOro NopsAaKa, peakuusa 4pobHoro nopsaaka.
KoHTponbHasa pabota Ne2. Tema: HeobpaTnmble peakumm BTOPOro NopagKa.
B sTOM Teme paccmaTpmBatoTca cnegyrowme BOnpockl:
1. Tpy cnyvan NPOTEKAHWUA peaKL i MO MEXaHW3My BTOPOro NOpAZAKa.
2 PaamepHOCTb KOHCTAHTbI CKOPOCTU PeaKLMii BTOPOro NopaaKa.
3. Neprog nonypacnaga Ana peakumim ogHOCYOCTPAKTHBIX U ABYXCYOCTPAKTHBbIX.
lpumep

1. Na3oBan peakuua 2A — B nmeet BTOpPON NOpAAOK NO A M NPOTEKAET NPU NOCTOAHHBIX
obbeme M TemnepaTtype C nepuoAom nonypacnaga 1 yac. Ecam HavanbHOe gasneHue A
paBHO 1 6ap, TO KaKoBbl NapLUManbHble AaBneHus A n B n obuiee gasneHme yepes 1 yac, 2

Yyaca, 3 Yaca, Nocsie OKOHYaHUA peaKLI,MM?

2. BbluMCAnTb cpegHee 3HAYEeHME KOHCTAHTbl CKOPOCTU peakuym OMbINEHMA 3TMNALETaTa
€KUM HaTPOM, eCc/M HanaeHo, 4To npu B3ammoaenctemm 0,3114 monen stunauetaTa C
0,5638 monen Wenoun KOAMYeCTBO 3TUX BELLECTB B PEAKUMOHHOM CMECU WM3MEHANINCHb

cnepyrowmm obpasom:

t, cek 0 393 669 1010 1265
NaOH, M 0.5638 0.4866 0.4467 0.4113 0.3879
Sdup, M 0.3114 0.2342 0.1943 0.1589 0.1354

3.Kakaa M3 ABYX peaKkuuii 3aKOHYMTCA paHblue (cTeneHb npespalleHna 99%) peakums
nepBoro nopszaka MAn oAHOCYOCTpaKTHAA peakuma BTOPOro MopagKa, Mpu YCAOBUWM YTO
YMCNEHHble 3HAaYeHMA KOHCTaHTbl CKOPOCTU peakumii paBHbl M HayaslbHble KOHLEHTPaLUn

Beuwecrs 04NHaKOBbI.



KoHTponbHasa paborta Ne3. Tema: Obpatmblie peakumm NepBoro nopsaaka. MapannensHole

peaKLMKn NepBoro nopsaaxa.
B 37O TeMe paccMaTpuBakoTCA CieaytoLme Bonpochi:
1. MeToAbl HaXOMAEHUA KOHCTaHT CKOPOCTEN PeaKkUmii U3 KUHETUYECKUX AaHHbIX.

2. CeneKkTMBHOCTb Mpouecca, MHTerpanbHaa W aubdepeHUuManbHaa CeNeKTUBHOCTD,
HaXOXAEeHMEe KOHCTAHT C WMCMO/Ab30BaHMEM OCOBEHHOCTeN NpoTeKaHMA napannenbHbIX
peakumi.

3. ConpsKeHHble peakLummn, ABNeHNE XMMUYECKON MHAYKLUW.

Ilpumep

1. KOHCTaHTa CKOPOCTM [OMOreHHOro MOHOMOJIEKY/IAPHOINO npoLecca UNC-TPaAHC-
nsomepmsaumm byteHa npu 417°C pasHa 1.6 10°c? . KoHcraHTa paBHOBecus mpu 3TOW
TemnepaTtype pasHa 1.14. B HayasbHbIA MOMEHT BPEMEHMU B CUCTEME MPUCYTCTBYET TO/IbKO
umc-usomep. BbluucauTe BpemAa  OOCTMXKEHMA paBHOBECUA, BpPemA OCYLLeCTBAeHUA

npespaLleHna Ha 30% OT HamboNbLIEro BO3MOMKHOTO, BPEMS M3MEHEHMS KOHLLEHTPaLMK

uMcC nsomepa Ha 2.6%.

2. NapannenbHaa peakums NepBoro nopsaka NPOTeKaeT No ABYM HanpasaeHusm A — B, ¢
KOHCTaHTOM ckopocTn ki 1 A — C, c KOHCTaHTOM cKopocTy ka. M3BECTHO, YTO B HaYa/lbHbIN
MomeHT BpemeHn [A]o=0.1M; [B]o = [Clo =0. ki;=100.0c* n k» = 10.0c? . Onpegenwute Bpema
no/siynpespaLleHna Bewectsa A . BbluncimTe Tekywme KoHUeHTpaumm B n C Ko BpeMeHu

t=1.0mc.

3. B uyem nNpUHUMNMANBHOE OTINYME COMPAMKEHHbIX PEeakuMin OT napannefbHbIX

KOHKYPUPYIOLLMX Peakumin. YTo Takoe Xmmmyeckas MHAOyKuma?

2 moaynb

KoHTponbHasa pabota Ne4. Tema: MNocnegoBatenbHble peakummn, npuHumMn boaeHwTenHa.

Hepa3BeTBHEHHbIe LenHble peakunun.

B 3TOl Teme paccmaTpuBatoTcs caeaytoLme Bonpochl:



1. NabunbHble BeLLecTBa B peaKkLmax.
2. CTagmun LenHbIx peakuumm.

3. MpUHUMN HEYHMYTOXKMMOCTU CBO6OAHOVI Ba/IEHTHOCTH, BSE\MMOAEVICTBMG pPaanKanos

ApPYyr C Apyrom.

4. 3aBUCMMOCTb CKOPOCTW PaZMKaIbHbIX LLEMHbIX PEAKLMIN OT pa3mepoB n GopMbl cocyaa.
lpumep

1. Kakas m3 cTagmit uenHou peakumn TpebyeT Hambosnbluen 3HepruM akTMBauuuM, OTBET

noAcHUTeE.

2. Mepeuncnute Hambonee LWMPOKO WCNOMb3yeMble  CMOCOObI  MHULMANU3ALMM

PaAnKaNbHbIX LEMHbIX PeaKLUMA.

3. O6bACHUTE NoYemMy NpY NOC/eA0BaTe/IbHOM MPOBEAEHMU PeaKLMM B PEAKTOPE MOXKET

6bITb NN0OXan BOCMPOnN3BOAMMOCTb PE3Y/IbTATOB.

KoHTponbHasa paboTta Ne5. Tema: BansHue tTemnepaTtypbl Ha KOHCTAHTY CKOPOCTU pPeakLM,

YpaBHeHne AppeHunyca. Teopma BMHAPHbIX CTOJIKHOBEHWIA.
B aTOM Teme paccmaTpmBatoTca cnegyrowme Bonpocol:
1. 3aBMCMMOCTb NPEA3KNOHEHLMANIbHOTO MHOXKUTENA OT TEMMepaTypbl.
2. Cnyyam oTpuLaTeIbHOrO TeMnepaTypPHOro KoappuumeHTa n nx obbacHeHMe.
lpumep

1. KoHcTaHTa ckopocTn pasnoxeHna N2Os B razoson ¢ase npu Temnepatype 338 K paBHa
0,293 mwuH?, 3sHeprua aktmeauum coctasnset 103,4 Kok/monb. Haiitm  Bpema

nonynpespatieHma npu 353 K.

2. [IBe peaKuMM OAMHAKOBOro MOpPSAAKa MMEIOT OAMHaKOBble NPeA3KCMOHEHLUMaNbHble

MHOMUTENN, HO UX SHEPTUWN aKTUBALMMK pa3inyatoTca: Ex-E1=83,196 kax/monb.



PaccunTtaTb OTHOLLIEHME X KOHCTAHT ckopocTeit ki/kz npu 434K
3. O6BACHUTE NOYEMY NEPBUYHBIA GOTOXMMUYECKMIA MPOLLECC HE 3aBUCUT OT TEMNEPATYPbI.
KoHTponbHasa pabora N26. Tema: KaTanns romoreHHbIN U reTeporeHHbIN.
B sTOM Teme paccmaTpmBatoTca cnegyrowme BOnpocol:
1. icnonib3oBaHME rOMOreHHOro 1 reTeporeHHOro KaTtasinm3a B TEXHUKe.
2. Buapl romoreHHOro KMCA0THO-OCHOBHOIO KaTanms3a.
3. HeogHOpOAHOCTb NOBEPXHOCTM KaTanusaTtopa, OTpasneHne KataamsaTopa.
Mpumep

1. O6bACHWTE, NOYEeMy B reTeporeHHOM KaTa/iM3e A0BOJ/IbHO YacTo BCTPEYaloTCA peakumm

HYN1€BOTO UM OTPULLATENIbHOIO NOPAAKA.
2. Kputepuit oTHECEHMA PeaKLMM K cneumnduyeckomy KMCIOTHO-OCHOBHOMY KaTanuay.

3. Haubonee uacto BCTpeyaowmneca Kata/MTM4eCkmne Agdbl AONA  reTteporeHHbIX

KaTa/1In3aToOpOB.

INEeKTpoXumusa

1 moaynb

KoHTponbHaa pabora Nel. Tema: «Teopus AppeHuyca. BoaopoaHbli noKasaTesb.
BydepHble pactBopbl. TlMapoans conen»

Ilpumep

Kakxnmu Metomamu m3mepsiercs Benmmanna pH? [loscHATE CYyIITHOCTE Ka)XXA0r0 METoa.

BriBeuTe ypaBHEHHE 3aBUCUMOCTH CTEIIEHH IUCCOLMAIIMU OT KOHUEHTPAIUU SJIEKTPOIUTA.

3. OrtHolIeHHEe KOHIEHTpAIlMM HWOHOB BOJOPOJa B pAacTBOpe OCH30WHOW KHCIOTHI K KOHCTAaHTE
JTUCCOTIMAITIH 3TOM KHUCIOTHI paBHO 99. BEIUUCINTS KOHIICHTPAITUIO U CTENICHD TUCCOITUAIINN KUCIOTHI B
pactBope?

N —

KoHTponbHaa pabora N22. Tema: « AKTUBHOCTb U KO3DPUUMEHTbI aKTUBHOCTU. PacueT
KO3 PMUMEHTOB aKTUBHOCTU»



Ilpumep

1. Tlouemy cpemnanii KOA(QGUIMEHT aKTUBHOCTH CEPHOM KHUCIIOTHI TOPa30 MEHBIIEC CPEIHErO
K03 pHIIMEHTA aKTUBHOCTH COJISTHOM KUCIIOTBHI MPH OJTUHAKOBBIX KOHIICHTPAIHSIX ?

2. BpaucauTh 00IIYI0 aKTUBHOCTH W CPEIHIOI HOHHYIO aKTHBHOCTH cynbdarta kamms B ero 0.05
MOJISUTBHOM pacTtBope?

3. Hcxonmss w3 BeNWYHMHBI MPOW3BEICHUS PACTBOPUMOCTH XJIOpUAA cepedpa, BBIUUCIUTL CPEIHUC
WOHHBIC aKTHBHOCTH B HACKHIIIIEHHOM pacTBOpE XJIopua cepedpa’?

KoHTponbHaAa paboTta N23. Tema: «DNeKTPONpPOBOAHOCTb PACTBOPOB 3/1EKTPOIUTOBY

Ilpumep

1. B uem cymHocTh penakcannonHoro sddekra? Kak BiMseT KOHUEHTpaLUs pacTBOpa Ha €ro
BEITMYNHY?

2. UYepe3 pactBop cynb(hara HATpHS IPOIYCKASTCSA IOCTOSHHBIN 3JeKTpHYecKuil Tok. Kak
WM3MEHHUTCS COCTaB KaTOJIUTA U aHOJINTA B pPe3yJbTaTe 3JIeKTpoIn3a?

3. DKBHUBaJEHTHAs DJIEKTPONPOBOAHOCTH 1,610 M pacTBopa ykcycHol kuciaotsl npu 25°C paBHa
12,77 Cm*cm?*monb ™. BeruMcIuTh KOHCTAaHTY auccoluaniu u pH pacteopa?

KoHTponbHaa pabora Ne4. Tema: «Tunbl CKAYKOB MNOTEHUMANa Ha MeXKPasHbIX

rpaHmuax. 34C uenu Kak TepmognHaMmnyecKan BeMYnMHaA. DNeKTPoaHble NoTeHuuan.l.

CxemaTuyeckoe n3obparkeHne 3/IEKTPOXUMUYECKUX LLenen»

)

2)
3)
4)
)
6)
7)
8)
9)

Ilpumep

1. TaspBaHMYECKHH 3JIEMEHT, paboTalOLMi 00pPaTUMO, BBLAEISECT TEIUIO B OKPY’KAIOLIYIO
cpeny. Kak 3aBucur 5/1C naHHOTO 351€MEHTa OT TEMIIEPATYPhI?

2. BBMUHCIUTH BJCKTPOIHBIA TOTEHIMAT METHOTO JJICKTPOJa, 3allOJIHEHHOTO PacTBOPOM
cynbedaTa MeH, MOJISIIBHOCTH KoToporo 0.17

3. 3anumimre cXeMsbl LIeTel, B KOTOPBIX UIYT PEAKIUN:

a) AgClm) + 0.5H2 = HClpp) + Ag

6) Zn + Ag,0 + H,0 = Zn(OH), + 2Ag

Konnoxksuym Ne 1.

Kak 3aBUCHT cTeNeHb 3JIEKTPOIUTHUECKON TUCCOIMALIMH SIIEKTPOIUTA OT a) IPUPOJIBI SJIEKTPOIHUTA O)
MPUPOJBI PACTBOPHUTENS B) KOHIEHTPAIMH JJIEKTPOJIUTa T)TeMreparypbl pactBopa. OTBeTH a-r
MOTHBHpYWTE IpUMepaMH!

BriBenute ypaBHEeHHE 3aBUCHMOCTH CTETIEHH AMCCOIMALIMN OT KOHIIEHTPALUH 3JIEKTPOJIHTA.

Urto Ha3bpIBaeTCS BOJIOPOIHBIM MTOKa3aTeeM?

JBa metona usMepenus pH. Jlate pa3BepHyTHII OTBET, TPUMEPHI!

MexaHu3Mm JIeUCTBUS UHIUKATOPOB.

Pacnnmmre 1 noscHUTE MEXaHU3M AeHCTBUA Oy(pepHBIX PacTBOPOB?

[Touemy pacTBOpEI aMHHOKHCIIOT (0€KOB) 00J1aAaI0T MOBBIIEHHON Oy(epHOoil eMKOCThIO?

Pacnumiure noctauitHO TUAPOIU3 XJIOPUJIA ATIOMUHUSL.

PacTBOp c1aboii 0AHOOCHOBHOM KHCIIOTHI JOBOJILHO BBICOKOHM KOHIEHTpanuu pazdasied B 10 pas. Ha
KaKyIo BeTM4nHy n3MeHutcsi pH pactBopa npu aTom?

10) OrHomcHne KOHIICHTpalMKh HWOHOB BOJOpOAAa B pacCTBOPEC OCH30MHOM KHCIIOTHI K KOHCTaHTE

JUCCOIMAINY 3TOM KUCIOTHI paBHO 100. BRIUUCIUTH CTEMEHb JUCCOLMALIMYA KUCIOTHI B 3TOM pacTBope?

11) ITocie mMATHKPATHOTO Pa30aBICHHS PacTBOpa YKCYCHOW KHCIIOTHI JOBOJIHHO BBICOKOW KOHIICHTPAITHH

BenuuuHa pH nmomydyeHHoro pactBopa paBHa 2.78. BEIYMCINUTS KOHLIEHTPALMIO UCXOAHOTO pacTBopa?



12) B pacTBOpe yKCYCHOM KHCIIOTHI KOHIICHTPAIIHS HEANCCOITMUPOBAHHBIX MOJIeKy B 100 pa3 mpeBsImaeT
KOHIIEHTPALMIO MOHOB BOIOpOa. BeuMcINTe KOHLIEHTPALUIO pacTBopa’?

13) 3aBucHUMOCTb KOHCTaHThI JUCCOLMALIMY MACJITHONW KUCJIOThI OT TEMIEPATyphl BHIPAXKAETCS yPaBHEHUEM
1gK =-aT — b/T + c. BEIYMCTUTD SHTANBINIO TUCCOIMALIUH KUCITOTHI pu 298K?

14) BeruucauTh KOHIEHTPALUIO BCEX WOHOB U HEIMCCOLMUPOBAHHBIX MOJIEKYJ YKCYCHOM KHCJIOTHI B €€
0,3M pactBope.

15) Boraucnuts pH 0,2M pacTBopa ManenHOBOM KUCIOTHI?

16) PactBop Hamatsiproro crmpta (pKb = 4,75) ¢ madanpHON KoHmeHTpamueir Co orruTpoBaH Ha 40%
constHOM KucioToi. Yemy Oyzner paBHa BenmarHa pH nomy4ueHHoi OydepHoit cmecu?

17) Kakue pacTBOpHI Ha3bIBAIOT PEATLHBIMU?

18) [louemy Henp3s ompenenuTh KOIPPHUIMEHT AKTUBHOCTH OTIEIBHOTO COpPTa HOHOB B PAacTBOpE
37eKTponuTa?

19) Kak 3aBucHT BeIMYMHA CpenHero Kod(p(GHUIMEeHTa aKTHBHOCTH JJICKTPOJIWUTAa OT KOHIICHTpAITUH
nocaegHero?

20) Iouemy cpenuuii K03(pHUIMEHT aKTHBHOCTH CEPHOI KHCIOTHI TOPa3J0 MEHbIIE TAKOBOTO JUIS COMSTHOM
KHCJIOTHI IPH OTUHAKOBBIX KOHIIEHTPALHSIX ?

21) Ilpeamnonoxure, moyemMy CpeAHUN KOIPPHUIMEHT aKTUBHOCTH XJIOPHIA JHUTHUS OONbBIIE TaKOBOTO JJIS
XJIOpUJa KaJlus Py OJUHAKOBBIX KOHIEHTPAIUSAX UX PACTBOPOB?

22) Kakue paxTopsl ¥ KaKk BIMSIOT HA IUIOTHOCT W PaJyCc MOHHOU aTMochepsl?

23) Kakue nmomymieHus caenanbl Jlebaem u [foxkeneM mpu BBIBOJE ypaBHEHWH Ui KO3(QQHUINEHTOB
aKTUBHOCTH?

24) TloueMy conbBaTalsl HIOHOB YBEIUUNBACT BEINYHHY MX KOI(D(HUIIMEHTOB aKTUBHOCTH?

25) BBIYMCIUTH CPEIHIO HOHHYIO aKTUBHOCTH CyJib(ara kanus B ero 0,05-MoJsiibHOM pacTBope?

26) BeraucnuTh CpeqHIO NOHHYIO aKTUBHOCTH JIIEKTPOJINTA, MONIYYeHHOTO Tpu peaknuu 200Mr HaTpus C
200Mmi1 BOABI?

27) B pactBOpe conepxarcs cynb(aT HATpHUA U XJIOPUI Kajusi, IPUYeM HUX KOHLEHTPALlMH OJWHAKOBBI, a
rnoHHas cuna paBHa 0,08. Beruucnute cpegHie HOHHbIE aKTUBHOCTH COJIEH B pacTBOpe?

28) Ucxoas u3 BeNWYMHBI POU3BEACHUS PACTBOPUMOCTH XJIOpUAa cepedpa, BEIUMCINUTE CPEAHNE NOHHBIE
aKTUBHOCTH B HACBILIEHHOM PacTBOpPE XJopuaa cepedpa?

29) PaccunraiiTe cpeHIOI0 MOHHYIO aKTUBHOCThH XJIOPWAA KaJMHUSA, IPU €r0 MOJISUIBHON KOHIIEHTpalud =
0,05 u cpeaaem koadunmente aktuBHoCcTH = 00,3047

30) Beruncnute cpeaHre MOHHBIE KOI(D(UIMEHTH AKTUBHOCTH 3JIEKTPOJIMTOB B BOIHBIX pPacTBOpax,
coJieprKallliX XJIOPU KaJbIMsl M HUTPAT HATPHUA MOJISUTbHBIE KOHIIGHTPAIIMKA KOTOPBIX COOTBETCTBEHHO
pasubl 0,012 1 0,018. Ba=1,5.

31) Kak yMeHBIIUTh COMPOTHBIIEHUE METATTUYECKOTO TIPOBOJHHUKA?

32) Kakue ¢akropbl M Kak BIMSIOT Ha BEJIMYUHY 3JICKTPONPOBOJHOCTH PACTBOPOB 3JIEKTPOJIUTOB?
OOBsICHUTE MEXaHU3M 3TOTO BIUSHHS.

33) KakoB (hu3nveckuii CMBICI BEJIMYHHBI YJIETBHON 3JEKTPOIIPOBOTHOCTH?

34) Bo ckonbKo pa3 0osblie Wi MEeHbIIe a0COIIOTHAS CKOPOCTh HOHA €0 TIOABHKHOCTH?

35) OOBsicHUTE 3aBUCHMOCTEH YACIBHOW SJIEKTPOIPOBOIHOCTH CHIBHBIX M CIIA0BIX D3JIEKTPOJIUTOB OT
KOHIICHTpAIu?

36) OObsICHUTE pEaKUUsIMH, MOYEMY IOJBMXKHOCTh KAaTHOHA THAPOKCOHHS BBIIIE, YeM MOJIBH)KHOCTh
TUAPOKCH]T aHHOHA?

37) Ilouemy Ha 3aBUCHMOCTH PACTBOPOB MHOTHX 3JICKTPOJIMTOB MOSBISIETCS MAKCUMYM, C YEM OH CBs3aH?
OOBsICHUTE 3TH SIBJICHUSI.

38) IlouemMy MOABMKHOCTH MOHA JIUTHS MEHBIIIE TIOIBIKHOCTH HOHA HATPHSI?

39) Uro takoe a¢pdext Buna??

40) B uem npossnsercs apdexr [edas-DanpkenrareHa?

41) Kak onpeaenutb KOHCTAHTY AUCCOLUAINHI 3JICKTPOIUTA, U3MEPSIS €r0 IEKTPOIPOBOIHOCTE?

42) Kak onpeaenursb TeIIoTy IUCCOLHALUHN YKCYCHON KHCIOTHI METOJJOM KOHAYKTOMETpUH?

43) Yto mpou3oHIeT ¢ BEIMYMHAMHU KOHLEHTpalMH KaTOJMTa M aHOJUTa B pe3yJbTaTe IEKTPOIu3a
pacTBOpa CEpHOI KUCIOTHI C TNIATHHOBBIMH DJIIEKTPOIaMH?

44) Kak paccuuTaTh pajuyc B FMIPAaTUPOBAHHOM COCTOSHUM MOHA HATPHsl, €CIM W3BECTHA BSI3KOCTH BOIbI
npu gaHHOH Temneparype? bonbiie nim Menble OyneT MoIBMKHOCT 3TOT0 HOHA B TIULIEPHHE?



45) DxkBUBaJICHTHAS 3JIEKTPOIPOBOJTHOCTh PACTBOpPA MACISTHONW KHCIIOTH Ipu KoHmeHTparuu 0,01M paBHa
41,3 Cm/cm. Hcxoas w3 BETWYHMHBI KOHCTaHTHI JIUCCOIMAIMU KHUCIIOTHI BBIYUCIIUTE TNPEACITHHYIO
TIOABMXHOCTh OyTHpaT-aHuOHA?

46) Yepe3 pacTBOp Jmuca B TEUCHHE 2-X YacOB MPOIyCKaucs MOCTOsHHBIM ToKk B 0,5 A. Cuuras
MOJIBYKHOCTH MOHOB COJIM PaBHBIMU IPEJEIbHBIM, ONPEACTUTe YObUIh (B TpaMMax) B KaTOJWTE U B
a”Honute?

47) O0BsICHUTE, IOYEMY pa3Mep B THIPATHPOBAHHOM COCTOSTHUM MOHA JTUTHS OOJIbIIIE, YeM HOHA Kaius?

48) Kakas cwia mpu [ABWKEHHUH 4YaCTHUI[ B JJIEKTPONUTHUYECKON sYelKe TPOTHBOACHUCTBYET CHJIE
ANEKTPUIECKOTO IOJs. 3allMIINTe yYpaBHEHWS 3-ero 3aKkoHa HpIOTOHA Al 3THX CHJI W BBIBEIUTE
CKOPOCTh JIBUKCHUS MOHA JAHHOTO copTa’?

49) Haiinure yacTHBIC MPOW3BOAHBIE 00beMa V METaUTMUECKOTO MPOBOMHUKA MITHHIAPHIESCKONW (HOPMBI
miHHOM L panmyca R?

50) BriBenuTte 3aBUCHMOCTH KO3 GUIIMCHTAa aKTHBHOCTH JJAHHOTO COPTa HOHOB B PaCTBOPE AJICKTPOJIUTA OT
XIMHYECKUX IMOTEHIINAIOB TAKOTO COPTa B 3TOM pacTBope?

2 moAaynb

KoHTponbHaa pabora Ne5. Tema: «Knaccudukauma snekTpomos. Knaccudukauma
3/IEKTPOXMMUNYECKUX LLienen. PacyeTbl 3N1EKTPOXMMUYECKUX PEAKLNIA»

Ilpumep

1. KOHHCHTpaHI/IOHHaﬂ LCIb COCTOUT M3 aMaJIbI'aMHBIX IIUHKOBBIX 3JICKTPOAOB, B KOTOPBIX
aKTMBHOCTH I[MHKA paBHa 2,73*107 u 1,22%¥10° M, a 3JIeKTPOIUTOM CIIYXKHT XJIOPHII
muaKa. Beraucaute SC nenm?

2. Bce a1 anexTpoipl mepBOro poja MOKHO peasin3oBaTh Ha mpakTuke? [louemy?

3. Or 4yero 3aBUCUT BEIMYMHA MOTEHLMAJAa HA KPUBOM MOTEHLHOMETPUYECKOTO
TUTPOBAHMUS?

KoHTponbHaa pabota N26. Tema: «IneKTpoKanunapHole ABAeHUA. [BOWHOM
3NeKTpUYecKmin cnon. NMonapmnsauma sNeKTpos0B»

Ipumep

1. Tlouemy TpPOWCXOAWT TOJSAPU3ANMUS DIIEKTPOJOB IPH IMPOXOKIACHUU TOKa dYepes
ANEKTPOXUMHUIECKYIO TETh?

2. MertaMueckas IUIACTUHKA pasmepamMu  50%¥60*2 MM’ 3JIEKTPONMTHYECKH
nokpbiBaeTcs cepedpoM. CKOJIbKO BpeMEHH HYKHO MpomyckaTh TOK 800 MA, 4To0bI
TOJIILIMHA TOKPBITUA cocTaBuia 0,1 Mm?

3. B uem cymmuocTts Mogenu JIDC Ilrepua?

KoHTponbHaa pabora Ne7. Tema: «[lepeHanpaxeHne anddysmn. MNepeHanpsrkeHne
nepexoaa. YpaBHeHuna ®onbmepa n Tadpena»

Ilpumep

1. Yro naspBaercsi nud¢y3noHHbM cnoem? Kakue QaxkTopsl BIMAIOT Ha €ro
TOJIIUHY ?

2. PaBHOBECHBIH 3JEKTPOIHBIA MOTEHITHAT HEKOTOPOTO MJIEKTPOa IMEPBOTO poja
(z+=2) pasen -0,29 B. Koucrantsl a u b ypaBHenus Tadens ansg aHOAHOH
peakuuu paBHbBl cooTBeTcTBeHHO 0,412 m 0,085 B. BpumcanTe noreHnman
JIAHHOTO JIEKTPO/IA B KAYECTBE KATO/1a, €CIIU IUIOMIA/b €r0 MoBepxHOCTH 10 cM?,
a KOTOJHBIH ToK paBeH 0,6 A?

3. Yro Ha3pIBaeTCs CTaAMEN NepeXxoa MIEKTPOHA dIIEKTPOIHON peaknu?



KoHTponbHaa pabora Ne8. Tema: «BamsHue [3C Ha cTaguto nepexoaa 3NeKTPOAHOM
peakumu. MNMepeHanpsKeHMe XMMUYecKon peakumn. KatogHoe BbigeneHme Boaopoaa.
AHOAHOE OKMCNEHME METANNOB. IIEKTPOXMMUYECKAA KOPPO3MA METANN0B U cnocobbl
3aWMTbl OT HEEY

Ilpumep
1. Kakue momypeakyu WIyT Ha CEpeOPSHBIX JICKTPOJAX MPU DIEKTPOIH3E
pactBopa KOH?
2. Kakoi mpomecc HaspIBaeTcs IaccuBammer MertamioB? [IpuBemure
MIPUMEDBI.

3. Kakumu cnocobaMu MOKHO YMCHBIIUTE CKOPOCTHL KOPPO3UN METaJII0B?

KomnoxkBuym Ne 2,

1) B3JC anemenTa, B KOTOPOM IPOTEKAET IBYXANEKTpOHHAs peakius paBHa 0,4328 B mpu 293 Ku 0,4291 B
mipu 308 K. Beraucnuts sHepruto ru006ca, SHTANBIIHIO U SHTPOMHUIO peaknuu npu 298 K.
2) PaccumTtarh NOTEHITMAT CTAHAAPTHOTO BOJAOPOTHOTO IEKTPO/IA B IEIOYHOM Cpeie.
3) 3ammcaTh ypaBHEHHE PEaKIUU B IICTIH:
Co|Co(OH),|[KOH|Ag,O|Ag

4) 3anumuTe ypaBHEHUE pEaKIiH, MPOTEKAIOIeH B CUCTEME:
Pt,H,/H>SO4/Hg>SO4,Hg

5) 3anummure cxemy LeNHu, B KOTOPO MOKHO OCYIIECTBUThH PEAKIIHIO:
Cu + 2Fe* = Cu?** + 2Fe**

6) Uro Ha3pIBaeTCS BHYTPEHHHUM, BHEITHUM U TIOBEPXHOCTHBIM MOTEHITHAIOM (a3 ((hr3HuecKuii CMBICI).

7) ®uznveckuil CMBICH IEKTPOXUMHUUYECKOTO IMMOTEHIMala KOMIIOHEHTa B (ha3e.

8) 3anummre ycnoBHe 3JEKTPOXMMHUYECKOTO PABHOBECHSI.

9) ®usnueckuil cMpIciI TemIepaTypHoro koadgduuuenrta 3/C.

10) NampBaHUYECKUI 3JIEMEHT paboTaeT 00PAaTUMO U BBIICIISCT B OKPYIKAIOIIYIO cpeny Termio. Kak 3aBucur
O/J1C naHHOrO 371€MEHTa OT TEMIIEPATYPHI.

11) BJAC snemenTa, paboratomero obdpatumo, npu 275 K OGonbure, yem mpu 298 K. Brimensercs wimu
MOTJIOMIAETCS TEIUIO MPH PadOTe JAaHHOTO HJIEMEHTA.

12) B rajbBaHMYECKOM 3JIEMEHTE MAET CaMOINPOW3BOJbHAS PEAKLUs, B KOTOPOM M3 KOHICHCHUPOBAHHBIX
BelIecTB 00pa3yroTcs razoobpas3Hele NMpoaykThl. Kak Biusier yBennueHnue oOuero aasieHus Ha DJIC
JJIEMEHTA.

13) 3anumuTe cxeme LEenH, B KOTOPOM UAET PeaKIys:

AgCI(tB.) + 0.5H, = HCl(p-p.) + Ag

14) Ilpennoxure cxemy LENH W 3alMIINTE YpPaBHEHHE MOJYpEeakUWd M CyMMapHOW peakuu B IeMu,

COCTaBJICHHOH W3 3JIEKTPOJIOB:
A) IMHKOBOTO M PTYTHOCYIH(MATHOTO
B) cepebpsiHoro u xsopcepeOpsiHOTO

15) Kak 3anuuwetca ctaHgaptHaa 34C gna cneaylowmx Lenen, ecnv WU3BEeCTHbI
CTaHAapPTHblEe 3/IEKTPOAHbIE MOTEHUMaNbl COOTBETCTBYIOWMNX Nonypeakumin (rae
KaToA, M aHoA, B 3TUX Lenax):
Pb|PbCLKCI|AgCl|Ag
Pb|PbCl,|KCI|Hg,Cl,|Hg
16)PaccunTtaiite 34C npm 25°C TONAMBHOrO 3N1€MEHTa, B KOTOPOM ByTaH oKUchseTca
KMCAOPOAOM, €CAM napuunanbHble AaBNEHMA BCeX ra3oB paBHbl 1 aTtm.
(3anuwmnTe oTeeT B 06LWEM BUAE).



17) 3aBucumoctb IC anemeHTa OT TemnepaTtypbl umeeT Bua: E = a + bT. Monyyute
YPaBHEHUA ANA saHeprumn rmbbca, sSHTaNbNUKU U SHTPOMNUN.

18) KoHcTaHTa paBHOBECUA peaKkLnm:

2Cl, + 2H,0 =4H" + 4CI' + O;

npu 298 K pasna 1,122*10°. Beruuciure cTaHIapTHOE H3MEHEHHE SHEPTUH rH00Ca ¥ CTaHJapTHOE 3HAUYCHHE
S/C.

19) Temnosoii a3 ekt peaxiym:

Pb + ngClz = PbCl, + 2Hg

npu 298 K pasen -94,2 kmx/Moins. DJIC 21eMeHTa, B KOTOPOM IIPOTEKAET 3Ta Peakius BozpacTtaeT Ha 1,45%107 B
npu noBeitieHny Temneparypsl Ha 10 K. Beraucnuts 3AC u usmenenue surponuu npu 298 K. Uzo0paszure
CXEMy 3JIEMEHTA.

20) DJ1C anementa: Zn|ZnSO4Hg>SO4s)|Hg KoHIEHTpanns cynbdaTa nuHka B KotopoM 0,1 (MomsuibHas) paBHA
1,375 B. Beraucnute 1o 3tuM nanHeM cTaHnapTHyo DJ[C 1 KOHCTaHTy paBHOBECHSI.

21)BblYnucInTh 31eKTPOAHBIN TOTEHIMAN KUCIOPOJHOTO JIEKTPOAa B aMMHauHOM Oydepe ¢ OJMHAKOBBIMH
KOHLIEHTPAIMAMHI KOMIIOHEHTOB [PH TTAPIHAIbHOM JaBJIeHnH Kucaopoaa 1,52*10° ITa.

22) ®Ou3uUeCKUi CMBICIT AIIEKTPOTHOTO TTOTEHITHATIA.

23) B ueM MOXKeT 3aKJII0UaThCsl pa3HHIIA B 3HAUCHUH CTaHAAPTHBIX AJIEKTPOAHBIX MOTECHIMAIOB XJIOpCepeOPSIHOTO
U floficepeOpsHOTO ANEKTPOIOB.

24) Kakas nonypeakiys U B KaKMX YCJIOBHSX HCIOJb3YETCs B KAUECTBE CTAHAAPTHOM NPU BBEACHUH MOHATHS
3JIEKTPOIHOrO MOTEHIIHANA.

25) IlokaxuTe, moyeMy MOTEHIHaNl CTAHAAPTHOTO BOAOPOIHOIO 3JIEKTPOia paBeH HYIIIO.

26) UTo TOJI0KEHO B OCHOBY KIIaCCH(HKAIIIH DIIEKTPOJIOB.

27) Bo3MOHO JI yBEJIMYEHHE JIEKTPOIHOIO IOTEHLMANIA 3IEKTPOAOB IIEPBOT0 poJa IPH yMEHbILICHUN
KOHIIEHTpAIIH JIEeKTposuTa B HuX. [losgcHuTe.

28) JluTnii XUMUYECKN MEHee aKTUBHBIN MeTallT, 4eM Kanuid. [logemy ke cTaHaapTHBIN 3JeKTPOIHBIN TOTEHITHAT
JIMUTUEBOTO 3JIEKTPOJa OTpHLIATENbHEE, YEM KaJIEBOTO.

29) Bce nu 35eKTpoabl IEPBOTO poja MOXKHO peann3oBaTh Ha mpakTuke. [IpuBennuTte npumepsl.

30) Bnuser nu mpupoa MeTaiia ra30Boro 3J1eKTpo/ia Ha BETMUHHY JIEKTPOIHOTO MMOTEHIIMANA, PACCUUTAHHYIO
no ypaBHeHuto HepHcera.

31) OnummnTe CTpoeHUE U MPUHIUI paboThl HOHCENEKTUBHBIX JIEKTPOJIOB.

32) I'ne u moyeMy Bo3HHMKAET MU HY3MOHHBIH IOTSHIIMA 1 KaK €ro yopars.

33) NmetoTcst 1Ba KUIKOCTHBIX COETMHEHNS, KOHLIEHTpauuu pacTBopoB B Hux oauHakoBbl: KCI[NaCl| u KCIHCI|.
B 1yem npuunHa pasnnuus 1u¢$y3HOHHBIX TOTCHLIUAIOB B JaHHBIX 3JIEMEHTAaX.

34) BBIYHCITUTD AJIEKTPOAHBIN MTOTSHITUAT METHOTO AJIEKTPO/Ia, 3aII0JIHEHHOTO PACTBOPOM CyJib(aTa Meu,
MOJISUIBHOCTB KoToporo 0,1.

35)Borauciute crangaptayro O/1C 1enu, B KOTOPOl MOXHO OCYIIECTBUTD PEAKIIUIO:

MnO, + 4H" + 2Fe* = Mn?* + 2Fe*" + 2H,0

36) [Ipu 298 K DJIC KOHIIEHTPAIIMOHHOTO JIEMEHTA!

(1)Zn|ZnS0O4||ZnSO4|Zn(2)

pasHa 0,0185 B. MomsuipHOCTS IepBoro pactBopa — 0,05, Broporo — 0,005. Beraucnure cpeaanii KoaQpuimeHt
AKTUBHOCTH B 00Jiee KOHIICHTPUPOBAHHOM PACTBOpPE Cyib(dara WHKA, €CJIM BO BTOPOM PacTBOPE STOT
ko3 unment = 0,477.

37) 3JC snementa Pt,Hy(1 atm.)[HCl| AgCl(TB.)|Ag

IIpu 298 K pasna 0,332 B. Beruncnure BenmunHy pH CONSIHONM KHCTIOTHI B 3JIEMEHTE.

38) KoHneHTpannoHHas IeTh COCTOUT U3 aMalbraMHBIX IMHKOBBIX 3JIEKTPOAOB, B KOTOPHIX aKTUBHOCTH ITMHKA
paBHa 2,73*107° 1 1,22*10° M, a 3J1€KTPOIUTOM CIIYKUT XJI0pH IuHKa. Berauciure DJIC uenw.

39) [logyemy CTaHAAPTHBINA IEKTPOIHBIN MMOTEHITUAT XJIOPCEPEOPSTHOTO IEKTPO 1A OOIBIIE CTAHIAPTHOTO
3JIEKTPOIHOTO MOTEHIIMANA HOJICEPEOPSIHOTO IEKTPO/Ia.

40) KakoB ¢usndeckuii cMbicn uncina Oapagest.

41) YUro Takoe BBIXOA MO TOKY JIEKTPOAHON peakuuu. MoxKeT 1 OH ObITH OoJbie 1.

42)Yto MOKHO M3MEPATH U N3y4aTh METOJOM KYJIOHOMETPHUH (IPUBEANTE 110 KpaiHei Mepe 4 MyHKTa).

43) Uro Ha3bIBaeTCS CKOPOCTHIO 3JIEKTPOAHON peakny. 3aluIIuTe ypaBHEHHE.

44) TToueMy TJIOTHOCTH TOKA Ha MMOBEPXHOCTH AJIEKTPO/IA €CTh MEPa CKOPOCTH ANEKTPOAHOMN PeaKLny.

45) MoryT Jii pa3audaThCsi CKOPOCTH PEAKIIMiA Ha KaTOAe W aHOAC OTHOU U TOM XKe STUCHKHU, €CIIH TIOMIAIHN
MIOBEPXHOCTH JIEKTPOIOB OJIUHAKOBBI.

46) B U-o0pa3znyto TpyOKy, coAepiKallylo pacTBOp ILEJIOUH MOTPYKEHBI INIATHHOBEIE J1eKTpoAbl. Hanmmmmre
YpaBHEHHUS NOTypeaKUi Ha KaXI0M JIEKTPO/Ie IPH IIPOILyCKaHUU TOKa Yepe3 3TOT PacTBOP.

47) IloueMy IpOUCXOAUT MOJISIPU3ALMSL IEKTPOLOB NIPU NPOITYyCKAaHUU TOKA Yepe3 LIEIIb.

48) HazoBuTe BaskHEHIINE CTaIUH SIEKTPOIHON peakunu. Kakas n3 HUX TUMHUTHPYIOLIAsL.



49) CxoabpKO MIJUTMJIUTPOB ra30BOM cMecH, MPUBEACHHON K HOPMAaJIbHBIM yCJIOBHUSIM, COOTBETCTBYET OJTHOMY
KYJIOHY 3JIEKTPUYECTBA, IIPOILYIIEHHOI0 Yepe3 KyJIOHOMETP.

50) DneKTpoNMHu3epPhl, OMH U3 KOTOPBIX COACPIKUT PACTBOP CyIh(haTa MeIH, a BTOPOI pacTBOP JIAIHCA, COSTUHCHBI
nocienoBaTensHo. [Ipu npomyckaHuy ToKa, Ha KaTojie MEePBOTO ANeKTposn3epa Beiaenuiock 0,54 r. menu.
CKOnbKO rpaMMOB cepedpa BBIIEINIOCHh Ha KaTole BTOPOTO 3JIEKTPOIU3epa.

51) Kakoe BpeMst Ha[1o MpOIycKaTh TOK 5 A depe3 pacTBOp THAPOKCHIA HATPHA, YTOOBI MOTYyUUTh 2 TUTPA CYyXOTO
BOJIOPOJA MIPHU HOPMAJIBHBIX YCIOBHSX.

52) MeTautnyeckas IacTUHKa pasmepamu 50*60*2 MM® 371eKTpOIUTHYIECKH TIOKPBIBAaeTCs cepebpoM. CKOIBKO
BpPEMEHH HYKHO Mpoiryckath Tok 800 MA, 9T0OBI TONIINHA MOKPHITHS cocTaBmia 0,1 M.

53) Ilpu 31eKTpoaN3€e PacTBOPA CEPHON KUCIOTHI C MJIATUHOBBIMU 3JIEKTPOJAMH, B TeUEHHE 2 4aCOB HA HUX
BBIIEUIOCH 650 MII Ta3a. BelYncInuTh BETMYUHY OCTOSIHHOTO TOKA B LIETH MpH Temiiepatype 24°C,
aTMoc(hepHOM JaBiIcHUHN 745 MM.PT.CT. U AaBieHUH apoB Boxbl 0,0304 aTM.

54) Ilpu s3nexTpoau3e pacTBoOpa cysib(haTa HUKES Ha KaTOAE BBIACIIIIOTCS HUKEIb U Bopopon. [IpoxoxkaeHue Toka
1,5 A B TedeHme 25 MUHTY COIIPOBOKAaeTcs BeiaeneHreM 20 Mil. Bogoposa (H.y.). Beraucnure BIX0a HUKeENs
O TOKY.

55) Uepes anekTpoimsep, CoAepKaIuii pacTBop cynbdara Menn mpoxoanut Tok 150 MA. Beraucnuts cKkopocTh
SJIEKTPOJIHBIX PEAKIIMI Ha DIIEKTPOIAX, €CIIH ILIONIAM TIOBEPXHOCTH KATO/Ia PaBHbL 5 U 15 cm?
COOTBETCBEHHO.

56) DKBUBAJIEHTHAS 3JIEKTPONPOBOAHOCTD PACTBOPA YKCYCHOM KUCIOTH paBHa 0,95 Cm*cM?/r-5kB. Boruuciuth
3JIEKTPOAHBIN MOTEHIIMAN IFIATHHOBOr'O KaTOJa B 3TOM PAacTBOPE, €CIIU a0CONIIOTHAS BENUYMHA ITOJIIPU3ALIUT
anekTpona pasHa 250 MB.

57) BeiBeauTe 1 3aITUIINTE OCHOBHOE YPaBHEHUE dIIEKTPOKAMMILIAPHOCTH. [osICHUTE KaXkIpIii TapaMeTp B HEM.

58)Hapucyiite 31eKTpOKaMIISPHBIE KPUBBIE IS XJIOPUAA Kalusl, OpOMU/Ia Kajusl, HoIua Kaus. 3aueM
M3Y4YaloT TaKue KpUBbIE (IPUBEINUTE MPUMEDP AJISI METULIUHBI).

59) Uto Takoe ABOITHOM AnnekTpuueckuii cinoit. Hapucyiite moxenu J9C.

60) Kax u3mepuTs NOIspU3aIiiio Kakoro-moo anekrpoaa. Hapucyiite cxemy.

61) Uro Takoe nepenanpspkenue auddysun. BeiBequre ypaBHeHue s TepeHanpspDKeHus: Tudysnu.

62) 3anumute 3akoHbl DUKa U MOSCHUTE UX.

63) Kak ocymecTBiseTcsi Ka4eCTBEHHBI U KOJTMYECTBEHHBIN aHAIN3 C HCITOJIb30BAHUEM METO/1a TIOJISPOTpadum.

64) Uro Takoe nepeHanpsHKeHe epexoa.

NMpomeXxkyTouHaa atrecrayums

2.MakeT 3K3ameHaLuMuoHHOro bunera no gucuunamHe
«PdPusunyeckaa xmmma»

(Il cemectp)

1. KMHEeTMYeCKnin 3aKoH aencTeusa macc. KOHCTaHTa CKOPOCTU XMMUYECKOW peaKkuuu,
MEeTOoAbl 3KCNEPUMEHTANIbHOTO onpeaeneHus.

2. Teopus BUHAPHbIX CTONKHOBEHU. YPAaBHEHME 419 KOHCTAaHTbl CKOPOCTU peaKLni
MeXAyY ABYMA Pa3NMUYHbIMKM YacTMLamm. ConocTaBneHMe PacHeTHbIX U
3KCNepMMEHTa/IbHbIX AaHHbIX.

3. FomoreHHbI KaTanns. KUCNOTHO-OCHOBHOM KaTanms. Knaccudukaumsa peakumi
KUCNOTHO-OCHOBHOrO TUNA.

LUkana oueHnBaHUA BbINOJIHEHMUA UHAUKATOPOB:



MH,CI,MKaTOp CYUTAETCA BbINOJIHEHHbLIM, €Can nmbo  Bo BpemMA TEKYLLI,EVI, nmbo
npomemyTquoVi atrectauunnm CTyaeHT Ha6pan KaK MUHUMYM NOpPOorosoe KoO/IMNYeCTBO
6annos 3a Te BnAbl aKTUBHOCTU, KOTOPblE OTBEYAIOT 34 AaHHbIﬁ MHOWUKATOP.

1- cemecTp

NMpomeKyTouHan
Tekywiana atrecrayma
Ne WHpuKkatop atTrectauma (3Kk3ameH)
MNopor Makcnmym MNMopor Makcnmym
1 ONK-1.3 20 60 20 40
OnkK-2.1
OrnkK-2.4
OnkK-3.1
OnkK-3.2
OnnkK-6.2
2-iA cemecTp
NMpomerkyTouHan
TeKyw,ana arrectauma
Ne WHpukatop artrectauma (sKk3ameH)
Mopor Makcumym Mopor Makcumym
1 OflK-1.3 20 60 20 40
OnK-2.1
OmnkK-2.4
OnkK-3.1
OnkK-3.2
OnnkK-6.2

Wkana n Kputepuu BbiCTaB/ieHUA OLEHOK 3a ANCUUNNJINHY:



LLIkana n KpUTEpUM BbICTaB/IEHUSA OLLEHOK «OT/INYHOY, «XOpPOLUO»,
«y[OBNETBOPUTENBHO» W  «HEYAOBNETBOPUTENIbHO»  OMWCaHbl B JIOKA/IbHOM
HOPMAaTUBHOW  AOKyMeHTauuMm  TBEPCKOro  rocygapCTBEHHOro  yHUBepcuTeTa
(MonoxkeHne o penTUHroBOM cucteme obydyeHus cTyaeHtoB TBlY). MonoxutenbHas
OLEeHKa MOXeT ObiTb BbICTaB/eHa TONbKO B TOM C/y4ae, e€C/nM BbIMOJIHEHbI BCE
MHOMKATOPbI.

Bonpocbl ANna NoAroToBKU K 3K3amMeHy No aucuunnvHe «dusmnuyeckas Xummua»

1 cemectp

OCHOBHble MNOHATMA XMMMUYECKON TEepMOAUHAMUKM: cucTema, ¢as3a, KOMMNOHEHT.
TepmoAUHaMMUYECKME MepeMeHHble. DKCTEHCMBHbIE U MHTEHCUBHbIE MepeMeHHble.
MocTynat paBHoBecus. HyneBoW 3aKoOH TepmoauMHaMUKKW. TemnepaTtypa. [a30Bbil
TepmomeTp. AbcontoTHas TemnepaTypa.

YpaBHEHMNA COCTOAHUA CUCTEMbl. YpaBHEHMEe COCTOAHUA WAeanbHOro rasa.
YpasHeHue BaH-gep-Baanbca pagna peanbHoro rasa. Kputudeckaa wusoTepma.
Kputnueckaa Touyka. CBoiMCTBa BOAbl B CBEPXKPUTUYECKOM COCTOAHMU. Teopema O
COOTBETCTBEHHbIX COCTOSIHMAX U ee TPAKTOBKA B K/IACCMYECKOM M CTAaTUCTUYECKOM
TepMOgMHAMUKe. BupuanbHble ypaBHEHUA. YpPaBHEHME COCTOSAHUA ANA XKUOKOCTEN U
TBEpAbIX Ten.

MepBblh 3aKOH TepmMoauHaMMKK. Ero ¢opmynmpoBka u cneactsma. PyHKUMM
COCTOAHUA U GYHKLMM NyTU. TennoTa, paboTa U M3MEeHeHMe BHYTPEHHEN IHEepPrun ann
Pa3IMYHbIX MPOLLECCOB B WAeaNbHOM rase. JHTanbnua. BbluMcneHuMe M3MeHeHWi
BHYTPEHHEN 3HEPrnn U SHTANIbMNKN N3 OMbITHLIX AAHHbIX.

3akoH lecca. Tennotbl peakunit QV 1 Qp. CTaHAapTHbIE SHTANbMNMU XUMUYECKUX
peakunit. dHTanbNmMn o0bpas3oBaHNA XMMUYECKUX COeAUHEHUN. BO3MOXKHOCTM pacyéTa
3HTANbMUIA XMMUYECKUX PEAKLUA MEeTOAaMN KBAHTOBON XMMUMU.

Tennoemkoctn. Wx onpeaeneHMe B  KNACCMYECKOM UM CTAaTUCTUYECKOWM
TepmogmMHamuKe. Mcnonb3oBaHMe TENNOEMKOCTEN A5 PAaCYETOB USMEHEHUSA SHEPTUN,
3HTANbMNUU U SHTPOMUM.

3aBMCMMOCTb 3HTANbMUA XMMUYECKUX PeaKkuMin OT TemnepaTypbl. YpaBHEHMEe
Kunpxroda.

BTopoit 3aKOH TepMOANHAMMKN. DHTPONUA, KaK PYHKLMA cOCTOAHMA. M3meHeHue
SHTpONMKU Npu Heo HBpaTumbix npoueccax. HepaseHcTBO Knaysuyca, npousBoACTBO
3HTponuw, "notepaHHan paboTa" n "HeKkomneHcMpoBaHHas TenaoTa".



MaTemaTuyeckmn annapat TepMmoanHaMuKkn. PyHgameHTanbHoe ypaBHeHue Mmbbca.
BHYTpeHHAs 3Heprus, Kak ogHopoaHana GYHKUMA obbema, SHTPONMUKU U YMCna MONEN.
YpaBHeHne [unbb6ca-Aiorema. TepmoanHamumyeckme noTeHumanbl. COOTHOLLIEHUS
MaKcBenna M UX UCNONb30BaAHME MPU pPacyeTax SHEpPruu, SHTaANbMUU U SHTPOMUW.
YpasHeHue M'mbbca-fenbmronbLa.

TepmoguHaMMYecKMe NoTeHUManbl (XapakTepuctuyeckme ¢GyHKUMKU) U KX
cBoicTBa. PasnnyHble GOpmMbl 3anNuUCK YCI0BUA TEPMOANHAMUYECKOTO PaBHOBECUS.
Kputepuii camonpomsBoibHOro NPOTEKAHUA NpoLecca.

Xnmumyeckumm noteHuuan. Ero pasnumyHble onpepeneHuA. Cnocobbl BblYMC/IEHUA
M3MEHEHUN XMMMUYECKOro notTeHunana B TeEPMOAMHAMUKE U CTAaTUCTUYECKOM
TeEPMOANHAMUKE.

XMMMYECKMN NOTEHUMAN U CTAaHAAPTHBIN XMMUYECKUI NOTEHLMAN UAEANbHOTO rasa.

XMMUYECKMN NOTEHUMAN peasibHbIX Fa30B W €ero pacyeTbl MO MeToAy JIeTy4yecTu
(dyruTmBHOCTH) JlblONCA.

XUMWYECKME paBHOBECUA B 3aKPbITbIX CUCTEMax. YCNOBME XMMMUYECKOTO
paBHOBecuA. M3oTepma Xxumuyeckon peakumun. CraHpgapTHaa sHeprua [wmb6ca
XMMMUYECKOWN peakumu.

XumMmunyeckne paBHoBecua B razoBoit ¢ase. PasnnuyHbie Gopmbl 3aNnUCU KOHCTAHT
paBHOBECMA WU CBA3b MeAy HMMK. 3aKOH [JEeNCTBYIOWMX MacC WU €ero
TEpPMOAUHAMUNYECKUI BbIBOA,

Ycnosua ¢asoBoro paBHoBecuA. YcnoBus membpaHHoro pasHoBecua. lNpasuno ¢as
M'mbbca.

da3oBble paBHOBECUA B OAHOKOMMOHEHTHbIX CMCTEMax. YpaBHeHuMe KnanenpoHa
Knaysuyca. Ero npumeHeHuMe K npoueccam naasBneHuda, cybammaumm u ncnapeHus B
OAHOKOMMOHEHTHbIX cuctemax (Ha npumepe H20). Aunarpammbl COCTOSHUA cepbl U
docdopa. IHAHTHOTPONUA U MOHOTPONUA. Anarpamma coctoAaHuA yrnepoaa. Pasosble
nepexoabl nepsoro poga. Mnactuyeckne ¢dasosble nepexodbl. KUAKME KPUCTANNbI.
daszoBble Nnepexoabl BTOPOro poaa. YpasHeHus IpeHdecTa.

OCHOBHble MOHATUA TEPMOAMHAMMKM PaACTBOPOB. DPYHKUMM CMeLLEeHUA,
N36bITOYHbIE PYHKUMN cmeleHna. MonbHaa aHeprmua MTmb6bca cmewenuna. NaeanoHble
pacTBOpbl. 3aKOH Payna wn 3akoH [eHpu. CTaHAAPTHbLIA XMMWYECKUIA NOTeHUMan
KOMMOHEHTA B KWAKOM M TBepAOM pacTBopax. CTaHAapTHble COCTOAHMA "ymcToe
BewecTBo" 1 "6eckoHe4YyHo-pa3baBAeHHbIM pacTBop".



HeunpeanbHble pPacTBOpPbLI. MeTop, aKTUBHOCTEN Jlbtounca. Bbluncnenune
KO3OPMUMEHTOB AKTUBHOCTU M3 3IKCNEPMMEHTANbHbIX AaHHbIX MO AaBAEeHWUIO Mapa
KOMMNOHEHTOB pacTBopa. TepmoanHammnyeckasa KnaccmpmKauma pacTBopoB.

da3oBble paBHOBECKSA B ABYXKOMMNOHEHTHbIX CUCTEMAX: 3aBUCMMOCTb PACTBOPUMOCTH
BewecTBa OT TemnepaTypbl, KpUOCKoNMA, 36yanMockonms.  IKCTPaAKLMOHHOE
pasHoBecue. Ocmoc, ypaBHeHue BaHT-Todda.

YpaBHeHua Mmbbca-Arorema-Mapryneca. O606weHHoe ypaBHeHue nb6bca Arorema.
MonbHble (MHTerpanbHble) U NapunanbHble MOJIbHblE BeNNYMHbI. MX onpeaeneHue
ANA BMHAPHbIX PAaCcTBOPOB. 3aBMCMMOCTb NAPLMANbHbBIX MOJIbHbIX 0OBEMOB OT COCTaBa
B cucteme H,0 - C;HsOH.

PaccnanBaHune B 4BYXKOMMOHEHTHbIX CUCTEMAX.

Mpasuno ¢as mMbbca U ero NpUMeHeHWe K PasANYHbIM AMarpamMmam COCTOAHUA
BMHapHbIX cUCcTeM (MpPoOCTas 3BTEKTMKA, AMArPamMma C KOHIPYEHTHO U MHKOHTPYEHTHO
NNaBALWMMCA COeAUHEHUNEM).

PaBHOBeCME XUAKOCTb - Map B ABYXKOMMOHEHTHbIX cuUcTemax. PasnuyHblie BuAbI
AvarpamMmm CoCTofHMA B KoopawuHatax: P(xi yi)-Tk(x, yi)-xi(y)). A3eoTponHbie cmecu.
3aKkoHbl 'mMb6ca KoHoBanosa.

XUMuyeckne paBHoBecua B pacTBopax. KOHCTaHTbl paBHOBECUs NPU Pas/IMYHOM
BblbOpe CTaHAAPTHbLIX COCTOSHWUIM ANA YY4ACTHMKOB peaKkunn. XMMMYecKoe paBHOBeCHKE
B pa3baBneHHOM pacTBope. BAnMAHME MHEPTHOTO pacTBOpUTENA.

FeTeporeHHble XMMWYECKMe paBHOBecuAa C obpa3oBaHMem M 6e3 obpasoBaHMS
TBEepAbIX pacTeopos/

3aBUCMMOCTb KOHCTaHT paBHoOBecus OT TemnepaTypbl. M3o06apa BaHnT-Fodda un ee
WMHTErpMpoBaHue.

TpeTnit 3aKoH TepMmoanHaMUKN. PopmynnpoBKa HepHcTa n popmynnposka

MnaHKa. PacyeTbl KOHCTAHT paBHOBECUS C WMCMO/Ab30BaHMeEM Tabnuuy CTaHAAPTHbLIX
3HAaYEeHUN TepMOgMHAMNYECKMX GYHKLUMIN N NpuBeaeHHON aHeprumn Mnbbca.

PacyeT paBHOBECHOro COCTaBa M BbIXOZ0B NMPOAYKTOB MPWU MPOTEKAHUU HECKOJIbKUX
XMMUYECKUX peakunit (Ha npumepe peakumm obpasoBaHua NHs, ruapupoBaHus
3TUNEHA).

Apcopbums n ee onpegenenusa. AacopbumoHHoe ypaBHeHne Mbbca. N3oTepma
JlaHrmiopa, ee aHann3 1 061acTM NPUMEHUMOCTH.



MonnmoneKkynsapHas agcopbuua. YpasHeHue BIT u ero npumeHeHwe Aana
onpeaeneHna NOBepPXHOCTU TBEPAbIX Ten.

OCHOBHble NOCTY/1IaTbl CTaTUCTUYECKON TePMOANHAMUKKN. MeTosa ayeek bonbumaHa.
®a3oBble MPOCTPAHCTBA, MJIOTHOCTb BEPOATHOCTM B (A30BOM MPOCTPAHCTBE.
MWKPOKAHOHMYECKMI U KAHOHUYECKNI  aHCcambau MTmb6ca.

JHTpONMA B CTATUCTMYECKOM  TepmoauHamuKe. (Popmyna  bonbumaHa,
MUKPOKAHOHNYECKUI aHCamMb/ib, KAHOHUYECKMI aHCamMbb).

CTaTMcTUYEeCKMEe CyMMbl NO COCTOAHMAM Z M Q. PacyeT ¢ MX NOMOLLbIO BHYTPEHHEMN
SHepruu, sSHTpoNun, sHeprum Fenbmronbua 1 asHeprum M'bbca.

MocTynaTtenbHas CymMma MO COCTOSHUAM U €e BKAagbl B TepMoAMHaMUYECKME
oyHKuMK. Popmyna 3akypa TeTpoae ANA SHTPONUM UAEaNbHOTO rasa.

L - MpocCTpaHcTBO. PacnpeaeneHve MONEKyn MO CKOPOCTAM M 3HEpPruam B
naeanbHom rase. CpegHue CKOPOCTU, CPEAHNE SHEPTUN.

Teopema paBHOpacnpegeneHma U 061acTb ee NPUMEHMMOCTU. XapaKTepUCTUYECKUE
Temnepatypbl. [[pMeHeHne K TeOpUM TENI0EMKOCTEN.

KonebatenbHasa cymma no cocToAHMAM. Teopumn TeENN0EMKOCTM DHLWITENHA n Jebas
(6e3 BbiBOAA).

BpalwiaTenibHble CYMMbl NO COCTOAHMAM. BKnagbl BpallaTeNbHOrO ABUNKEHUS
TepmoauHammnyeckme GyHKUUN AN MOAENN KECTKOro poTaTopa.

INEKTPOHHAA W sfdepHas CymMMbl MO cocTtoAaHuam. OpTo- M napa- BoAOpPOA,.
INEeKTPOHHaA COCTaBAAIOLLAA TENNOEMKOCTM aTOMapPHOro X10pa.

Cratnctnyeckum pacdeTr KOHCTaHTbl XMMHUYECKOIo paBHOBECHUA ON1A MHOroaTOMHbIX
naeanbHbIX ra3os. ConocrtaBneHue CTaTUCTUYECKOro “n Knaccn4yeckoro
TepMoaANHAMNYECKOIO pacCyeToB.

CTaTUCTUYeCcKasa Teopua peanbHbix rasoB. Metoa Ypcenna Maiiep (Mcnonb3oBaHue
nepBbiX ABYX cnaraembix psga). CTaTUCTUYECKoe PacCMOTPEHMEe BUPMANbHOrO
YpaBHEHMUA.

MeToa AYeeKk B CTaTUCTUYECKON TepmMoaMHaMMUKe KUAKocTel. PacyeT sHTponum
CMeLLeHUA B PaMKax peLleToyHOoM MoJenun pacTeopa.

2 cemecTp



OCHOBHble MOHATUA M NOCTyAaTbl GOPManbHOM KUHETUKM. [lpamasa u obpaTHan
KMHeTn4eckue 3agaumn. MapameTpbl KUHETUYECKUX YPABHEHU.
MoneKynaApHOCTb W NOPAAOK peakuun. MeToabl onpegeneHna nopaaka

peakunun. Peakunm nepemeHHoOro nopsgKa (npuesectn npumepsbi).

YpaBHeHue AppeHuyca. Cnocobbl onpepeneHnss ONbITHOM 3Heprum
aKTMBALMM U ee CBA3b C SIHEPIrMAMM aKTUBALMN 3/IeMEHTAPHbIX NPOLLECCOB.

KnHeTnyeckoe onucaHme HeobpaTUMbIX peakuuMi nepBoro nopsgKa B
3aKpbITbIX CUCTEMaX. Bpemsa nonynpespaweHna n cpeaHee Bpemsa KU3HU  UCXOLHbIX
MONEKY.

ObpaTumas peakums nNepBOro nopAAKa W onpeaeneHve ee
KMHETMYECKMX NapameTpoB. CKOPOCTb peaKkummn n Xmummnyeckoe cpoacTBo.

HeobpaTtumble peakuum HyneBOro M BTOPOro MOPAAKOB, onpegeneHue
KOHCTaHTbl CKOPOCTM W3 ONbITHbIX AaHHbIX. Bpems nonynpesBpaweHuns (npwm
OANHAKOBbIX KOHUEHTPALUMAX KOMNOHEHTOB).

Heobpatumble nocnenoBaTesibHble peakuMn NepBoro nopsaka (ToyHoe
N NpPUBANNKEHHOE pelleHMA KUHEeTMYecKol 3agauun). MNMpUHUMN KBA3UCTAaLMOHAPHbIX
KOHUEHTpaunm n 061actb ero NpuMeHeHus.

MeToabl KBa3MCTALUMOHAPHbIX WU KBa3MPABHOBECHbLIX KOHLEHTpauun B
XMMMYECKOM KMHeTUKe (Ha ntobom npmumepe).

YpaBHeHne Mwuxaanmca-MeHTeH. OnpegeneHne ero KUHETUYECKMUX

napameTposB n3 ONbITHbIX AaHHbIX. ConocrtaBneHue co CXemoM
JlaHrmiopa-XuHLenbByAa B reTeporeHHOM KaTanumse.

KnHeTuka bepMeHTaTUBHbIX peakumm C KOHKYPEHTHbIM
NHIMBMpPOBAHUEM.

Hepa3BeTBneHHble UenHble peakunu. CKoOpoCTb TEeMHOBOW MU
doToXxmmmyeckomn peakumnm obpasosaHua HBr. YpaBHeHue boaeHwTenHa-/InHAaa.

BbiBOA, KUHETUYECKOIO YPaBHEHUA A5 PA3BETB/IEHHbIX LLEMHbIX peakLumi
M ero aHanms (Ha npumepe ropeHmsa Boaopoaa). MeTos KBA3UCTAaLMOHAPHOCTM
CemeHoBa.

Pa3BeTB/IEHHbIE ULEMNHble pPeakuMn: MNONYOCTPOB BOCM/NAMEHEHUA W
NMPUYUHBbI MOABAEHUA HECKOJIbKUX NpeaenioB BOCMiaMeHeHUA. [onoXKeHne nepBoro
npegena BoCnaamMeHeHUs ANA CMeCcu BoA40po4a C KUCAOPOLOM.

MonoxeHne BTOPOro npeaena BocniameHeHua gnsa peakumm Ha + 0y .
CKOpOCTW peaKkuuit B OTKPbITbIX cUCTeMax. YpaBHEeHMEe ANa CTaluMOHAPHOM CKOPOCTH
peakuun B peakTopax MaeasbHOro CMeleHUa U uaeanbHoro BbiTecHeHMA. CKOpocTH
peakuumM nepBOro nopAaka B peakTope uAeanbHOro cmelweHus (HeobpaTumas,
obpatMmasa U nocneposaTenbHaa peakumsa (A —B —C)). OnpegeneHne KOHCTaHT
CKOPOCTU MO CTAUMOHAPHbIM KOHLEHTPaUMAM WCXOAHOrO BELLECTBA WM MNPOAYKTA
peakuum.

Mcnonb3oBaHnMe aamnabatnyeckoro npubAMIKEHWs p[NA  ONUCaHMA



XMMMUYECKOWN PEaKLMM YacTUL,: NOBEPXHOCTb MOTEHUMANBbHOM 3HEPTUKN, NYTb PEAKLUM,
JHeprua akTmeauum.

Teopusa aKTMBMPOBAHHOIO KOMMAEKCAa W CTaTUCTUYECKMA BbIBOA
OCHOBHOTO YpaBHeHUA. B3anmMocBsA3b ONbITHON M UCTUHHOM SHEPTUIA aKTUBALMN.

TepMoAMHAMUYECKMI aCMEKT TEOPUM aKTUBMPOBAHHOTO KOMMJIEKCa.
Peakuuu B pactsopax. YpasHeHue bpeHcTeaa - bbeppyma.

TeopuA aKTMBHbIX coyaapeHuit. YpasHeHune TpayTua—/lbtonca.

MpMMeHeHMe TeOpPUWM aKTMBHbIX COYAAPEHUM K OMMONEKYNAPHbIM
peakumam.

Ncnonb3oBaHWe TeopunM aKTUBUPOBAHHOIO KOMMAEKCa [AJ1A OLEeHKMU
CTEPUYECKOTrO MHOXMUTENA TEOPUM aKTUBHbIX COYAAPEHUN.

NHTepnpeTauuma npeas3KCNOHEHLUMANbHOTO MHOXUTenA B
CTAaTUCTUYECKOM U TEPMOMHAMMYECKOM acCneKTax Teopun aKTUBMPOBAHHOIO
KOMMAeKca. JHTPONMA aKTUBALUN.

MOHOMOANEKYNAPHbIE  peakuMnu M WX  ONMCaHWe B  Teopumu
aKTUBMPOBAHHOIO KOMMEKCa (B CTaTUCTUYECKOM M TEPMOAMHAMMYECKOM acneKTax).

KnHeTnyeckune ocobeHHOCTH MOHOMONEKY/TAPHbIX peakumi.
MpumeHeHMe Teopumn coyaapeHuin. Cxema JInHaemaHa. NMonpaska XnHwenoByaa.

Peakunun B pactBopax. YpaBHeHMe CmonyxoBckoro (6e3 BbiBOAa) U ero
NPUMEHEHME B KNHETUKE BUMONEKYNAPHDBIX peakumit. «KneTouHbii apdekT».

KMHeTMyeckne xapakTepuCcTMKM 3NeMeHTapHbIX NpoueccoB GOTOXUMUN.
MNpuHumMn @®paHKa-KoHaoHa. Pusnyeckme M XMMUYECKME CBOWMCTBA MOJIEKYN B
3/1€KTPOHHO-BO36YKAEHHOM COCTOSHUM.

3aKkoHbl $oTOXMMUKN. KBAHTOBbIN BbIXOA,. «J[lBYXKBAaHTOBblE MPOLECCHI».
KnHetnuyeckas cxema LUtepHa - donbmepa.

OCHOBHble MOHATMA W KnaccuduKaumm B KaTanmse. MexaHM3MbI
KaTaNUTUYECKUX peakunit. OcobeHHOCTU reTeporeHHO-KaTaMTUYECKNX NPOLLECCOB.

MexaHU3Mbl KUCNOTHO-OCHOBHbIX KaTa/IMTUYECKUX PEeaKkuum u  nux
Knaccudukauma. Leonntbl n nx ceonctea. TBepable KUCNOTbl KAk KaTanmsaTopbl.

KnHeTMKa peakuni cneymdpuyeckoro KUCAOTHOrO KaTanmsa. MexaHusmbl
U AMMmuTUpytowme ctagnm. OyHKUMA KUCNOTHOCTM [ammerTa.

KnHeTuKa peakunit obLero KNCAOTHOrO M 06LW,ero OCHOBHOIO KaTasm3a.
MexaHu3Mbl peakuum u TMMUTUPYHOLWME CTaaum npouecca. YpasHeHue bpeHctega um
ero aHanms.

KoppenAaunmoHHble COOTHOWEHMA MeXXay TenaoTaMu W 3Hepruamm
aKTMBALMKM Pa3/INYHbIX npoueccoB. YpaBHeHUA bpeHcTHega. YpaBHeHune CemeHoBa
ANA PagUKaNbHbIX Peakuum.

KuHeTuka JIsHrmiopa-XvHWeNbByAa ANA peakumuM Ha OAHOpPOAHOWM
NOBEPXHOCTM KaTanmnsatopa. Oco6eHHOCTU KUHETUKM M 3aMUCU KOHCTAHTbl paBHOBECKA
B aA4COPOUMOHHOM cnoe (obwuin cnyyai).



KMHeTMKa reTeporeHHO-KaTaNUTUYECKNX peakumnm ¢ anddpysmoHHbIMM
orpaHuMyeHuaAMn. BHewHas andodysma (metos pPaBHOAOCTYMHON MOBEPXHOCTH).
BHyTpeHHAs anddy3noHHaA KMHeTuUKa (6e3 BbiBoga).

KMHeTUKa KaTanuTUYeCcKUX peakumin BO BHYTpeHHeln aAnddy3noHHOM
obnactn. PelleHMe KUHETMYECKOW 3adauynm 3enbaoBuya-Tune ana Heobpatmmoi
peakumnu nepBoro nopsaakKa.

OcHoBHble NonoXeHna Teopun AppeHunyca. MprUyrHbI YCTONYNBOCTH
MOHOB B pPacTBOpPax 3/N1EKTPOJINTOB. DHEPrnn KPUCTANIIMYECKON pPELLUETKU ¢
CONbBaTaLWM MOHOB.

Teopua cunbHbIX anekTponutos [ebas-XoKKkensa: BbiBog Gopmyibl
ANA NOTeHUMaNa MoOHHoM atmocdepbl B pacTBope 1,1-BaN€HTHOrO 3/1eKTPONAUTA.

Mepsoe n BTOpoe NpubnankeHus Teopum ebana-XioKkkens ana pacyerta
cpenHero MOHHOro KO3pPULUNEHTA aKTUBHOCTM.

CoBpemeHHble NoAXoAbl K TEOPUUN CUNIbHBIX 3/1IEKTPOIUTOB.

YpoenoHas M 3KBMBANEHTHAs 31E€KTPONPOBOAHOCTM 3N1EKTPOJINTOB.
MoABMMXHOCTU OTAENbHbIX MOHOB. epBoHaYanbHaA U coBpemeHHaa GOpPMyIMPOBKMU
3aKOHa Konbpaywa.

Yncna nepeHoca, MX 3aBUCMMOCTb OT KOHLEHTpauum pacTeopa.
MeToabl onpeaeneHuna Ymcen nepeHoca.

3aBMCMMOCTb 3KBMBANIEHTHOM 3N1EKTPONPOBOAHOCTM OT TeMMNepaTypbl
N KOHUEHTpaLunmn pacteopa. YpasHeHne OH3arepa.

Mpoueccbl anddysmn M murpaumm B pPaCTBOPAX INEKTPOSUTOB.
dopmyna HepHcTa-dMHWTENHA. [ONPPY3MOHHBIN MNOTEHUMAN HA TrpaHUUE ABYX
pacTBOpPOB.

PasHOCTM  MNOTEHUMANOB B  INEKTPOXMMMUYECKUX  CUCTEMAX.
NMoTeHumanbl Bonbta wn lanbBaHW. [loTeHUMan HyneBoro 3apAga W MeToabl €ero
onpegeneHus.

INEKTPOXMMUYECKMA MNOTEHUMAN. YCNOBUA pPaBHOBECMA Ha rpaHuue
3/1eKTPOAa C PaCTBOPOM M B INEKTPOXMMMYECKON Lenun. YpaBHeHne HepHcTa.

OTHOCUTENbHblIE U CTaHOAPTHbIE 3NEKTPOAHble MoTeHuManbl. Pacyer
3/4C c nomoubio Tabaunu, CTaHAAPTHbLIX NOTEHLUWANOB.

KnaccuduKaumna snekTpoaos 1 3N1eKTPOXMMUYECKUX LEeNeN.

YpaBHeHue Mb6bca-frenbmronbua n ero npUMeHeHune K
3/IEKTPOXMMUNYECKMM CUCTEMAM.

Onpeaenenne metogom C sHeprum Mmbbca, sHTaNbNUN U SHTPONUU
XMMUYECKON peaKkLmu.

Onpepnenenne metogom 3ISAC KoapouumeHToB aKTMBHOCTM, pH
pacTBOpa U Yncen nepeHoca.

MpMMeHeHne KOHAYKTOMETPUM U NOTEHLMOMETPUM ONA onpeaeneHus
TEPMOAMHAMUNYECKUX BEIMUYNH U QaHANTUTUYECKNX LENEN.



DNEeKTPOKaANUANApPHbIE ABNEHMA. OcHoBHOe ypaBHeHue

3IeKTPOKANUANAPHOCTU U ypaBHeHue JlIunnmaHa. loTeHunan HyneBsoro 3apaaa.

MogaenbHble NpeacTaBAeHUA O ABOMHOM 3/1EKTPUYECKOM Coe (Moaenm
Fenbmronbua, Nym-YanmeHra, LtepHa n Mpama).

IumuTtupytowme ctagum B 3N1IeKTPOXMMUYECKUX peaKkumax. Nonapusauma
3/1eKTpoAa U TOK obmeHa.

OnPdy3MOHHAA KMHETUKA 3SNEeKTPOAHbIX MNPOLLECCOB: TPU OCHOBHbIX
YPaBHEHMUA, BbIBOA YPABHEHUA NONAPU3ALMOHHOM KPUBOM ANA peakummn TMna .

Monaporpadua: CYLLHOCTb MmeToAa, BbIBOJ, YpaBHEHMA
nonAaporpaduyeckomn BosHbl. YpaBHeHne NnbKosumya.

OcHoOBbI TEOPUK 3ameaIeHHOrO pa3pAana: BbIBOA OCHOBHOMO ypaBHEHMUA
batnepa - Ponbmepa n ero aHanms. YpaBHeHue Tadens.

Teopua 3amegneHHOro paspaga: BAWAHWE ABOWMHOMO 3/1EKTPUYECKOro
CNOA Ha CKOPOCTb 3N1EKTPOBOCCTaHOBEH MA 1o HoB H30 + 1 S;05% .

JNEeKTPOXMMUYECKAA TEOPUA KOPPO3UM: CTALMOHAPHbLIM NOTEHLMan u
TOK CaMopacTBopeHuma meTanna. Metoabl 3aWmTbl METANN0B OT KOPPO3UN.

XMMMyeckme MUCTOYHUKM TOKa. TepmogmMHamuyeckme U KUHeTU4veckume
acnekTbl nx paboTbl.

MNepeyeHb OCHOBHOM M [ONOAHUTENBbHOM yyebHOI NuTepaTypbl, Heobxogumoit pnn

OCBOEHUA ANCLIUIJIUHDI:
1.
a) OcHoBHas nuTepartypa:
1. 3apybun A. M. ®dusunyeckaa xumua: YyebHoe nocobue. — M.: 00O
"HayyHo-usgatensckmn ueHtp UHOPA-M", 2017. - 474 c. — DNEKTPOHHbIN

pecypc. — Pexxum goctyna: http://znanium.com/go.php?id=469097
6) JononHuTenbHaa nMTepatypa:

1. Ceupngos B. B. ®dusnyeckaa xummua. YyebHoe nocobue. - Mockea : JlaHb",
2016. - ONEeKTPOHHbIN pecypc. - Pexxnm AocTyna:
http://e.lanbook.com/books/element.php?pll id=87726

2. MporpammHoe obecneyeHue

a) JIMueH3noHHoe nporpammHoe obecneyeHue:

e Microsoft Office npodeccroHanbHbIM natoc 2013
e Microsoft Windows 10 Enterprise
e HyperChem


http://znanium.com/go.php?id=469097
http://e.lanbook.com/books/element.php?pl1_id=87726

6) CB060AHO pacnpocTpaHaeMoe NporpaMmmHoe obecrnevyeHne

e Google Chrome

3. CoBpemeHHble npo¢deccuoHanbHblie 6a3bl 4aHHbIX U MHPOPMALMOHHbIE CPABOYHbIe
cuctembl

e I3BC «ZNANIUM.COM» www.znanium.com;

e IBC «YHuBepcutetcKkana 6ubnaumoreka oHnaiiH» https://biblioclub.ru/;
e 3BC «JlaHb» http://e.lanbook.com

4. MNepeyeHb pecypcoB UHPOPMALMOHHO-TEIGKOMMYHUKALMOHHON ceTu «UHTepHeT»,

HeobXoAMMbIX AN OCBOEHUA AUCLMUN/IUHDI

1.BupTyanbHaa obpasosaTtenbHasn cpeaa TelY (http://moodle.tversu.ru)
2.HayyHas 6ubnmoteka TelY (http://library.tversu.ru

CsepeHunna 06 o6HOBNEHMM paboueit nporpammbl AUCLUNINHDI

Nen.n. O6HOBNEHHbIN OnucaHue BHeCeHHbIX PeKBM3UTbI AJOKYMEHTA,
pa3aen pabouel N3MeHeHNM yTBEPAMUBLLETO
nporpammebl n3meHeHua

ANCUMNIUHBI



http://www.znanium.com/
https://biblioclub.ru/
http://e.lanbook.com/
http://moodle.tversu.ru/
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