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1. HEJIU U 3AJJAYN JUCIHUTTJTINHBI
esin ocBOCHUA TUCHUILIHHBI (MOYJIfA):

duznyeckas XUMUsS IpeICTaBiIsieT co00il TeopeTnyeckuil GyHIaMEeHT COBPEMEHHON
xumuH. B cBOIo ouepenb, XMMHUS SABIIAETCS BaKHEHIIEH COCTaBHOM YacThIO €CTECTBO3HAHUS.
[ToaTomy (HDU3HKO-XUMUYECKHE TEOPUU XUMUYECKUX MPOLIECCOB UCTIOIB3YIOT JIJIsl PELICHHS CaMOTo
HIMPOKOTO KPYra COBPEMEHHBIX HAyYHBIX M TEXHUUECKUX MPOOIIEM.

[IpenomaBanue GU3NIECKON XUMHUH B YHUBEPCUTETAX CTABUT CBOEH TJIABHOU 1IEIIBIO
PACKPLITh CMBICJI OCHOBHBIX 3aKOHOB, HAYYHUTb CTYJCHTA BUACTDH 06HaCTI/I MNPUMCHCHMUA OTHUX
3aKOHOB, YCTKO ITIOHUMATh MX IIPHUHIOUIINAJIBbHBIC BO3MOXXHOCTH IIPpHU PCIICHUH KOHKPCTHLBIX 3a1a4.
OCHOBHBIE Pa3/CiIbl COBPEMEHHOM (PU3NUYSCKON XUMHUH - XUMHYECKas U CTAaTUCTHYCCKAs
TepMOI[I/IHaMI/IKa, XUMHNYCCKasd KMHCTHUKA, KaTaJIlus, 3JICKTpOXI/IMI/I$I.

3agaun:

dopMHUpOBaHUE y CTYJCHTA 3HAHUH 110 (PU3UKO-XUMHUYECKUM OCHOBAM XMMHYECKUX
MIPOIIECCOB Ha 0a3e KOTOPBIX BO3MOYKHA pa3pabOTKa M CO3/IaHKE HOBBIX MaTEPHUAJIOB;

Hccae0BaHNe (PUBHKO-XUMHYECKHX CBOMCTB HOBBIX MaTEPHAJIOB U aHAIM3 TTOBEJCHUS B
Pa3IMYHBIX YCIOBUSAX AKCILTyaTaI[MH; UCIIOJIb30BaHNUE (DU3UKO-XUMHUYECKUX 3aKOHOB JIJIS
MOJTYYCHHSI HOBBIX BEILIECTB ¢ KOMILIEKCOM 3a/IaHHBIX CBOMCTB M OCYIIICCTBJICHUS MpoIlecca C
TpeOyeMol CKOPOCTHIO.

2. MECTO JUCHHUIIJIMHBI B CTPYKTYPE OOII
Hukn (pazmen) OIT:  B1.0O
TpeGoBanus K MpeABAPUTEJbHOI MOAT0OTOBKE 00y4aK0IIerocs:

dusnueckas oOpraHuvecKas XuMus
Oprannueckasi XUMUst
AHanuTUYeCcKass XUMHUs

dusuka

Marematuka

Crpoenue BeniecTBa
Heoprannueckas xumus

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

KBaHTOBast MeXaHUKa M KBAHTOBAsI XUMHUS
Crepeoxumusi

XuMHUeCcKasi TEXHOJIOTHS
BricokoMonekysipHbIe COEMHEHUS
Kpucramnoxnmus

Ou3nyeckue METOAbl UCCIIEIOBAHUS

Komnonnnas xumus
3. OFbEM U CIIUIIJIMHbI

O01mAas TPYyI0EMKOCTD 17 3ET
Yacos 110 yueOHOMY IIaHY 612
B TOM YHCJIE:

ayJIUTOPHBIC 3aHSATHS 246
CaMOCTOSTENIbHAs paboTa 132
4acoB Ha KOHTPOJIb 54




4. INTAHUPYEMBIE PE3YJIBTATbBI OBYUYEHUS 110 JUCHUIIVIMHE,
COOTHECEHHBIE C INTAHUPYEMBIMHU PE3YJIbTATAMU OCBOEHUA
OBPA3OBATEJIbHOM ITPOT' PAMMBI

OIIK-1.3: ®opmynupyeT 3aKJIFOUEHHS U BBIBOJIBI MO PE3YJIbTaTaM aHAJIN3a JIUTEPATYPHBIX
JAHHBIX, COOCTBEHHBIX IKCIIEPUMEHTAIBHBIX H PACUETHO-TEOPETUICCKIX PAOOT XUMUYIECKOU
HANPaBICHHOCTU

VYpoBenb |  TeopeTrnueckMMH 3HAHUSMU [IPU PACUETE TEPMOJAU- HAMUUYECKUX,
KMHETUYECKUX U DJIEKTPOXUMHUYECKHUX 3a1a4; OCHOBAMU TEOPHUHU
(byHIaMEHTAIBHBIX Pa3/IeIOB XUMHH.

YpoBenb |  OCHOBBI COBPEMEHHBIX TEOPUH B 001acTH (PU3HUECKON XUMHUU U CIIOCOOBI
WX PUMEHEHHSI JUIsI PEIICHUS TEOPETUICCKUX U MPAKTUICCKUX 3a/1a4 B
TOOBIX 00JIACTSAX XUMUH.

VYposenb | [IpoBoauTh cTaHAapTHBIC (HU3UKO-XUMHUYECKUE H3MEPECHHUS.

OIIK-2.1: PaboTaeT ¢ XUMHYECKUMH BEIICCTBAMH C COOIIOICHHEM HOPM TEXHHUKH
0€30I1aCHOCTH

VYpoenb | IlpaBuia moBeAcHHs B SKCTPEHHBIX CHTYAIIHSX; TPABHIIA PAOOTHI C
MOTEHIIUATBHO OMACHBIMH BEIIECTBAMHU (KOHLIEHTPUPOBAHHBIC KUCIOTHI U
OCHOBaHWUSI, JISTKOBOCILJIAMEHSIOIINECS M TOKCUYHBIE BEIIECTBA) U PAOOTHI
Ha KOMITbIOTEPE.

VYpoBeHb |  BbINonHATHE XUMHUECKHE U GUBUKO-XUMHUECKHE PAOOTHI C COOIIOICHUEM
HOPM TEXHUKH 0€30MacHOCTH M ¢ MUHUMAJIbHBIMU PUCKAMU IS
oKkpyxarorieii cpenbl. [I[pumeHsaTs 6e30macHbie TpUeMbI Ipu padoTe ¢
OpPraHWYECKUMHU PEAKTHUBAMH U XMMHUYECKUMHU MIPHUOOPaAMHU.

VYposenb |  HaBblkamu mpoBeIeHUS IKCIIEPUMEHTA B JIA0OPATOPHBIX YCIOBUIX U
HOpPMaMH TEXHHKHU O€30IaCHOCTH B JIAOOPATOPHH M TEXHOJIOTHICCKUX
ycnoBusix. Crnocobamu 6€30MacHOro 00paleHus ¢ XUMHUYECKUMHU
MaTepUaIaMH ¢ Y9eTOM UX (U3NUICCKUX U XHMHUSCKUX CBOWCTB.

OIIK-2.4: IIpoBoaNT MCCIIEN0OBaHNsI CBOMCTB BEILIECTB U MAaTEPHUAJIOB C UCIIOJIb30BAHUEM
CepUITHOT0 HAYYHOT0 000pYIOBaHUS
VYpoeenb |  HaBblkamMM XMMHUYECKOTO DKCIIEPUMEHTA.

VYpoBenb 1  IIpuMeHSATH OCHOBHBIE 3aKOHBI XUMUU NMPU 00CYKIECHUU MOTYUEHHbIX
pe3yabTaTOB, B TOM YHCIIE C MPUBJICYEHNEM MH()OPMAITMOHHBIX 0a3 JaHHBIX.

YpoBenb 1  OCHOBHBIE METOJIbI U IPUEMBI IKCIIEPUMEHTATBHON PabOTHI; pacyeTHHIE
METO/bI TEPMOJIMHAMHYECKUX XaPAKTEPUCTUK XUMUYECKUX PEAKIIAM.

OIIK-3.1: IIpumeHsieT TEOPETUYECKHE U MTOTYIMITUPUYECKHE MOJENHN NIPU PELICHNUH 3a7a4
XUMHYECKON HAMPABIEHHOCTH
VYposenb 1  Teopernueckue 0CHOBBI (PU3UKO-XMMHUECKUX METOJOB aHAIM3a.

ypOBCHL 1 HpOBOZ[I/ITB XUMHYECKHMI aHaJINu3 MO CTaHAAPTHBIM METOAHNKaM C
HUCIIOJIB30BaHHEM COBpCMCHHOI\/'I BBIYHCIUTEILHON TEXHUKH.

Yposens |  MeToankamMu Ha OCHOBE paC4ETHO-TEOPETHUECKUX METOJOB JJI U3yUEHUs
CBOMCTB BEILIECTB U XUMUYECKHUX ITPOLIECCOB.

OIIK-3.2: Mcnonb3yeT cTaHIapTHOE MPOTrpaMMHOE O0eCTieueHre TIPU PEIICHUH 3a1a4
XUMHUYECKON HApaBICHHOCTH
VYposens 1  Ilpuémamu cuHTE3a M aHATM3a XUMUYECKON WH(OPMAITUH TI0
MCIOJIb30BAaHUIO MTPOrPAMMHBIX MTPOIYKTOB U HHPOPMAIIMOHHBIX 0a3
JAHHBIX JIJIS pelIeHus 3a/1a4 NpopeCcCUOHATbHON ACSITETbHOCTU C YUYETOM
OCHOBHBIX TpeOOBaHMI HH(POPMAIIMOHHON 0€30TTaCHOCTH.

VYposens 1 [Iporpammubie MPOAYKTHI U HHPOPMALMOHHBIE 0a3bl JAHHBIX JUIS PEILICHHS



3aa4 MpodecCuoHANBHOMN IeATETHPHOCTH C YIETOM OCHOBHBIX TpeOOBaHUI
MH(POPMALIMOHHOM 0€30MacHOCTH.

VYposenb | Mcnomnp3oBaTh NporpaMMHBIC TIPOYKTHI M HH(GOpMAIIMOHHBIE 0a3bl TAaHHBIX
JUTSL pEeUICHUs 3aj1a4 PO(ECCUOHATBHOM NEATETBHOCTH C YIYETOM OCHOBHBIX
TpeboBaHuit HHGOPMAITMOHHON OE30MaCHOCTH.

OuOIMOrpaPUIECKON KyJIbTYPhI

OIIK-6.2: IlpencraBnser HHPOPMALIUIO XUMHYECKOTO COJEPKaHUSI C YIETOM TpeOOBaHUI

VYpoers |  Hopmamu u mpaBuiIaMu IPH MPEICTABICHUH PE3YIHTaTOB PabOTHI B
00JaCTH XMMUYECKON HayKH.

VYposenb 1  Co3naBatrh 3JIEKTPOHHBIE BAPUAHTHI CBOEH pabOThI U MPEACTABIATh UX B

YCTHOM M MUCHbMEHHOU (opme.

ypOBeHB 1 OCHOBEHI IIpEACTAaBICHUA PE3YJIbTaTOB XUMHUYCCKOI'O0 aHalInu3a B YCTHOﬁ u

MMMChbMEHHOM peuun.

S. BUJIbl KOHTPOJIA

Bunbl KOHTpOISL B ceMecTpax:

OK3aMCHBI

5,6

KypCOBbI€ pabOThI

6

6. SAI3BIK ITPEIIOJJIABAHUSA
SI3bIK TIpeTio1aBaHus: PYCCKHIA.

7. CTPYKTYPA U COJAEPKAHUE JUCUMILIMHBI (MOLYJIS)

Kon
3aHAT.

HaumenoBanue pa3aesioB u
TEM

Bun
3aHATHSA

Cemectp
/ Kypc

Yacos

Hctou-
HUKHU

IIpuMmeyan-
ue

Paszgen 1. |. Xumnueckas
TEPMOIMHAMHKA

11

OCHOBHBIE TOHATHS XUMHUYECKON
TEPMOJUHAMUKHU: CUCTEMA,
TEPMOJMHAMHYECKHE
napameTpsl. [IepBblil 3aK0H
TepMoAMHaMUKH. Teruiora,
paboTa, BHYTpEHHSIS SDHEPIUsl,
SHTANbNUA. TeII0eMKOCTb.

Jlex

1.2

OCHOBHBIE MMOHATUSI XUMUYECKOM
TEPMOJMHAMUKU: CUCTEMA,
TEPMOJNHAMUYECKUE
napameTpsl. [1epBblii 3aK0H
TepMOJMHAMUKHU. Temiora,
paboTa, BHyTpEHHSS SHEPTHs,
SHTAIBNUSA. TEemI0eMKOCTb.

JIab

1.3

Tepmoxumust. Kamopumerpus.
3axonsl ['ecca u Kupxrodda.

JIek

1.4

Tepmoxumust. Kamopumerpus.
3axonsl ['ecca u Kupxrodda.

JIa0

1.5

BTopoii 3aKk0H TepMOIMHAMUKH.
OG6patumbie U1 HEOOpATUMBIC
npouecchl. PacyeT sHTponiuun
pa3IUYHBIX IIPOLECCOB

Jlek




1.6

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

BIET

1.7

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

Jlex

1.8

TepMoarHAMHUYECKHE
ITOTEHIIMAJIBI H MAaKCHUMAaJIbHO
moJie3Has paboTa mporecca.
CBoOoHas SHEpruUs
I'enemroseua u ['nd6ca. [Torstue
XUMHYECKOT'O CPOJICTBA.

JIa0

1.9

YpaBHEHHE H30TEPMBI
XUMHUYECKON peaKkInu.
CrangapTHOE XUMHYECKOE
CPOACTBO.

Jlex

1.10

VYpaBHEeHUE U30TEPMBI
XUMHUYECKOU PEaKIIHH.
CranmapTHOE XUMUYECKOE
CPOJICTBO.

JIa0

111

BiisiHue BHEIIHMX YCIIOBUM HA
XUMHYECKOE paBHOBECHE.
[Tpunnun Jle-Ilarense.
YpaBHEeHUs U30X0PbI U N300aphl
XUMHYECKOH peakiuu. Pacuer
KOHCTaHT XUMHUYECKOTO
paBHOBECHSI 110 TAOJTUIHBIM
JTAaHHBIM

Jlex

1.12

BiisiHue BHEIIHKUX yCIOBUM HA
XUMHYECKOE paBHOBECHE.
[Tpunnun Jle-Ilarense.
VYpaBHEeHUs U30X0PbI U N300aphl
XUMHYECKOM peakiuu. Pacuer
KOHCTaHT XUMHUYECKOTO
paBHOBECHUS 10 TAOJTHMYIHBIM
JTAHHBIM

JIa0

1.13

JnarpaMMbl COCTOSIHUSA
OJTHOKOMITOHEHTHBIX U IBOWHBIX
cucteMm. TepMHUUECKUA aHATIA3 U
JMarpaMMbl TUIABKOCTH.
YpaBHeHue
Knaneipona-Knaysunyca

JIek

1.14

JnarpaMMbl COCTOSIHUSA
OJIHOKOMITOHEHTHBIX U IBOMHBIX
cucteM. TepMHUUECKU aHATINA3 U
JIMarpaMmbl MJIABKOCTH.
YpaBHeHUE
Knaneiipona-Knaysnyca

JIa0




1.15

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

Jlex

1.16

NneanbHble pacTBOPHI. 3aKOHbI
Payns u I'enpu. 3aKoHbI
KonoBanoga. JIluarpamMmmsi
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

OCHOBHBIE MOHATUSI XUMUYECKOI
TEPMOJIMHAMHUKH: CUCTEMA,
TEPMOJIMHAMHUYECKHUE MTApaMETPHI.
ITepBblii 3aKOH TEPMOAUHAMHUKH.
TemtoTa, paboTa, BHYTPEHHSS
SHEPTUS, SHTAIBITHSL.
TermoeMKoCTb.

Cp

1.22

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

1.23

BTopoii 3aKk0H TepMOAMHAMUKH.
OO6partumsbie 1 HeoOpaTHUMBbIE
npoueccsl. Pacuer sHTpOnIMmM
pa3INYHbIX IPOIIECCOB

1.24

YpaBHEHHE N30TEPMBI
XAMHYECKON PEaKIIHH.
CrangapTHOE XUMUYECKOE
CPOJCTBO.

1.25

BiisiHue BHEIIHUX yCIOBUM HA
XUMHYECKOE paBHOBECHE.
[Tpunnun Jle-Ilarense.
YpaBHEeHUs U30X0PbI U N300aphl
XUMHYECKOH peakiuu. Pacuer
KOHCTaHT XUMHUYECKOTO
paBHOBECHUS 10 TAOJTHMYIHBIM
JTAHHBIM

Cp

1.26

JnarpaMMbl COCTOSIHUSA
OJTHOKOMITOHEHTHBIX U IBOWHBIX
cucteMm. TepMHUUYECKUIA aHATIA3 U
JMarpaMMbl TUIABKOCTH.
YpaBHeHue
Knaneipona-Knaysunyca

1.27

W neanbHbie pacTBOPHI. 3aKOHBI
Payns u I'enpu. 3akoHbl
Konosanoga. /luarpammsl
kureHus. Pektudukanus




1.28

TepMoguHamMuueckue
MOTEHIHAIBI U MAKCHMAJIEHO
moJie3Hast paboTa Impoiiecca.
CBoOopHas SHEprus
I'enemroseia u ['ud6ca. [Torstue
XUMHUYECKOTO CPOJICTBA.

Cp

1.29

KonmuratusHbeie cBoOiicTBa
pPacTBOPOB.

1.30

OCHOBHBIE ITOHATHS
CTaTUCTUYECKOU
TEPMOTMHAMUKH.

1.31

XuMHU4YecKasi TepMOAVMHAMUKA.

DK3aMeH

27

Pasznen 2. 1. Xumnyeckas
KUHETUKA

2.1

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

Jlex

2.2

Kuneruka oOpaTuMbIX 1
napauIeIbHbIX PEaKIuil

Jlex

2.3

Kunetnka rmocinenoBaTeIbHBIX
peaxkiui. MeToJ1 cTalimOHapHBIX
KOHIIeHTpauui bonexireiina.

Jlex

2.4

TemneparypHasi 3aBUCUMOCTh
CKOPOCTEN XUMUYECKHX PEAKIUM.
YpaBHeHue AppeHuyca.

Jlex

2.5

Teopust CTOJIKHOBEHUH.
MOHOMOJIEKYJISIPHBIE PEAKLIHH

Jlex

2.6

Baenenne. OCHOBHEIC TOHSATHS.
Kunernka HeoOpaTuMBbIX
peakuuii. MeTobl onpeaeneHus
HOPSIIKOB PEAKINI

JIa0

2.7

Kuneruka o6paTuMbIx 1
ITapaJUICIbHbIX PEAKIINN

JIa0

2.8

Kunetnka mociaenoBaTeIbHBIX
peaxkiuii. MeTo1 cTallmoOHapHBIX
KOHIIEHTpalnii bojeHmrelHa.

JIab

2.9

TemneparypHas 3aBUCUMOCTb
CKOPOCTEN XMMUYECKNX PEAKIIHi.
YpaBHeHHEe AppeHuyca.

JIa0

2.10

Teopusi CTOJIKHOBEHHUIA.
MOoOHOMOJIEKYJISTIPHBIC PEAKITUHA

JIab

211

TCOpI/IH AKTHUBHUPOBAHHOI'O
KoMmInIekca. CTaTUCTUYCCKHUI
ACIICKT.

JIab

2.12

Teopust akTHBUPOBAHHOTO
koMmIniekca. CTaTUCTHIECCKUI
acrekT. TepmoarHaMUYECKUIA
aCIICKT.

Jlex

2.13

Kunernka 1iemanIx
HEPA3BETBJIICHHBIX PEAKIUIA
DOTOXUMUYECKUE PEAKLINH.

Jlex




2.14

KI/IHGTI/IKa pa3BeTBJIeHHBIX
HEIMHBIX PEaKIUi, peaKIiH ¢
SHEPTreTHUYECKUM PA3BETBICHUEM
nemneu

Jlex

2.15

I"'oMoreHHEBIN KaTaIH3.
KncinoTHO-OCHOBHOM KaTajns3.
Knaccudukanms peakimii
KUCJIOTHO-OCHOBHOT'O THIIA.
Kuneruka n MexaHu3m peakiui
crenu(puIecKoro KUCIOTHOTO
KaTaan3a. KuneTuka 1 MeXaHHU3M
peakIuii 0011eTo KMCIOTHOTO
KaTtanu3a. YpaBHeHue bpencrena
Y €70 HCII0Ib30BaHHE B KUHETHKE
KaTAJIMTUYECKHUX PEAKITUH.

Jlex

2.16

DepMEHTaTUBHBIN KaTaIu3.
KodepMeHTBI 1 HHTHOUTOPBI.
Buib1 uHTHOMpOBaHUS

Jlex

2.17

['eTeporeHHbIN KaTauus.
OrnpezesieHne CKOPOCTH
TreTEPOreHHOM KaTAIUTUYECKON
peakuuu. Pa3inunbie pekuMbI
MPOTEKAHUS pEeaKIui
(KMHeTHYEeCKast U BHEITHSS
KHHETHYECKas 001acTH; 00J1acThb
BHEIIIHEW U BHYTPEHHEN

nuddy3um).

Jlex

2.18

PeaKIII/II/I B OTKPBITEIX CUCTEMAX.

Jlex

2.19

Teopust akTHUBUPOBAHHOTO
koMIiekca. CTaTUCTUYECKUHM
aCIIeKT.

TepMOaMHAMUYECKHM ACTIEKT.

JIab

2.20

Kuneruka OCITHBIX
HCPa3BCTBJICHHBIX peaKL{I/Iﬁ
DOTOXUMHUYECKHE PCaKInH.

JIab

2.21

Kunernka pa3BeTBIEHHBIX
LEMHBIX peaKInii, peaKkuu ¢
SHEPreTUYECKUM Pa3BETBICHUEM
neneun

JIa0

2.22

['omorenHsIil KaTamus.
KucioTHo-0CHOBHOM KaTanus.
Knaccudukanus peakuuit
KUCJIOTHO-OCHOBHOT'O THIIA.
KuneTtnka u MexaHu3M peakuuii
cnenupuIecKoro KUCIOTHOTO
karanusa. KuneTrka u Mexanusm
peaxiuit 001Iero KUCIOTHOTO
KaTtanusa. YpaBHeHue bpencrena
Y €r0 UCIOJIb30BaHUE B KUHETUKE
KATAIMTUYECKUX PEAKLUN.

JIa0

2.23

DepMEeHTaTUBHBIN KaTaIu3.
KodepmeHThl 1 UHTHOUTOPBI.
Bu el THruOupoBaHust

JIao




2.24

I'ereporeHHslii KaTanus.
Onpenenenne CKOpoCTH
reTepOreHHON KaTaIUTHYECKOMN
peakuuu. Pa3nnuHbie pekuMbI
MIPOTEKAHUS PEeaKITUi
(KMHEeTUYEeCKast ¥ BHEITHSS
KUHETHYECKas 001acTH; 00J1acThb
BHEIIHEH M BHYTPEHHEH

auddy3un).

JIa6

2.25

PeaKI_[I/II/I B OTKPBITBIX CUCTCMAX.

JIa6

2.26

XuUMH4YecKasd KUHETHKA.

DK3aMeH
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2.27

XuUMH4YecKasd KUHETHKA.

Cp

30

Paznen 3. 11l. Dnexrpoxumus

3.1

Cnabble 31IeKTPOHTHI, TEOPHUS
AppeHunyca, CTereHb 1 KOHCTaHTa
JUCCOLIMAIINY, CIIEJICTBUS TEOPUU
AppeHunyca, ee HeIOCTaTKu

Jlex

3.2

AKTHBHOCTb 1 KO3 PHUITHCHTHI
AKTUBHOCTH 3JICKTPOJIUTOB,
CpeIHsIsl HOHHAsI aKTUBHOCTb,
3aKOH HOHHOM CHJIBI

JIek

3.3

Pacuer koappunmenTon
akTUBHOCTH. Teopus
JleGas-I'rokkens

JIek

3.4

ConpBaraiysi HOHOB B PaCTBOpax,
SHEPTHA U SHTAJIBIIUA
COJIbBATAIUH JIEKTPOJIUTOB U
noHoB. Uncna conpBaTalnm,
OHTPOIHA COJIbBATAllUN

JIek

3.5

HoHHbBIE paBHOBECHS B
pacTBoOpax: BOJOPOIHBIIM
MOKa3arelib, €ro OnpeeiieHue,
OydepHbIE CHCTEMBI,
KHCJIOTHO-OCHOBHOE TUTPOBAHHE,
THAPOJIN3 COJICH, CTEIEHb U
KOHCTaHTa THPOJIH3a,
NIPOM3BEICHUE PACTBOPUMOCTH

Jlex

3.6

DJIEKTPONPOBOHOCTH PACTBOPOB
AJIEKTPOJIUTOB, 3aBUCUMOCTh OT
ycnoBui. [10JIBUKHOCTH HOHOB.
3akoH Konbpaymia. MI3mMepenue
3JIEKTPOINPOBOAHOCTH. Uncna
MIEPEHOCAa HOHOB, X U3MEPEHUE

Jlex

3.7

Tune! ckaukoB IOTEHIIMAJIA Ha
MexX(a3HBIX TpPaHUIIAX, BOJIbTa- U
rajabBaHHU-TIOTCHITHAIIEI.
DJIEKTPOXUMUYECKU TOTSHITHAIT,
AIEKTPOXUMHYECKOE PABHOBECHE

Jlex




3.8

O/1C xak TepMoIMHAMUYECKast
BEJIMYMHA. Y paBHEHUE
['u66ca-I'enbmromnbiia. YpaBHeHUe
Hepucra. U3mepenne 2J1C

Jlex

3.9

DJIEKTPOIHBIC TTOTEHIIHAIIBI KaK
XapaKTePUCTHKA TEPMOTUHAMUKHI
nojypeakunii. Ypasnenue Hepucera.
Hcnosnb30BaHuE 3JIEKTPOIHBIX
MOTEHIMAJIOB JIsl pACUETOB
INEKTPOXUMUYECKUX PABHOBECUI

JIex

3.10

Knaccudukanms 371eKTpo10B:
MIEPBOTO ¥ BTOPOT'O POJIa, ra30BbIH (B
TOM YHCJIE BOJIOPOHBIN ),
OKHCJINUTENHHO-BOCCTAHOBUTENLHBIE.
HMonooOMeHHBIE 3JIEKTPOIBI,
CTEKJISTHHBIN 3JIEKTPOJ

Jlek

3.11

DNeKTPOKANMWUISPHBIC IBJICHUS,
AIEKTPOKANUIUISIPHBIC KPUBBIE,
CBS3b MOTPAHUYHOTO HATSIKEHUS C
aacopo6iueit. [ToTenman HyneBoro
3apsjia MeTauia. Y paBHEHHUE
Jlunnmana. J{BoitHOM
BJIEKTPUYECKUM CII0H, €r0 MOJETN

JIek

3.12

3akonbl Papanest. CkopocThb
3JEKTPOJIHBIX PEaKLIUi,
JTUMUTUPYIONIAs CTAUA.
[Tonspu3zanus 5ekTpoa0a,
nepeHanpsHKeHUe CTauu
3JEKTPOIHON PEaKIINH.
[Tonsipu3aliliOHHBIE KPUBBIE.

JIlex

3.13

[lepenanpsixenue nupdysuu,
3akoHbl Puka. [IpenenpHelii
muddy3unonnsiii Tok. [lomsipuzarus
B YCIIOBUSX CTAlIMOHAPHOMN U
HecTalroHapHou 1uddy3un.
OCHOBBI KJIaCCHYECKOU
noJsisporpagpuu

JIek

3.14

[IepenanpsxeHue nepexoaa
3JIEKTPOHA. DHEPI'us aKTUBALUH
CTaJWH Iepexo/1a. Y paBHEHHE
®onbmepa. YpaBHenue Tadens.
Bnusinue coctaBa pacTBopa Ha
NIEpEHANPSDKCHHE TIEpexoja

Jlek

3.15

[TepenanpsixeHue reTeporeHHoN
XUMHYECKOM CTaUU JICKTPOTHOMN
peaknuu. Ypasuenue Tades

Jlek




3.16

Koppo3us meranios.
TepMoauHaMuka KOpPO3UH.
Koppo3uonnblie fuarpammesl,
CKOPOCTb U MOTEHIIH AN KOPPO3HUHU.
AHO/IHOE OKHCJICHHE METAJLIOB.
[TaccuBarusi MeTaIIOB.
DNEKTPOXUMHUYECKHUE METObI
KOPPO3UOHHOM 3aIlIUTHI.
Wuruburtopsl KOppo3uu

Jlex

3.17

XUMHYECKUE UCTOUHUKU TOKaA

Jlex

3.18

Crna0ple AIEKTPOIUTHI, TEOPHSI
AppeHuyca, CTereHb U KOHCTaHTa
JTUCCOLIMAITNH, CIICJICTBUS TCOPUU
Appennyca, ee HeJJOCTaTK!

JIab

3.19

AKTUBHOCTB ¥ KO PHUITUEHTBI
AKTUBHOCTH DJICKTPOJIUTOB,
Cpe/HsIsl MOHHAsI aKTUBHOCTb,
3aKOH MOHHOM CHJIBI

JIa0

3.20

Pacuet ko3 punreHTon
akTUBHOCTH. Teopus
Jebas-I"tokkens

JIa0

3.21

COJ'ILBaTaI_II/IH HOHOB B paCcTBOpax,
OHCPIUA U SHTAJIBITUA
COJIbBATaIlMH 3JICKTPOJINTOB U
noHoB. Uncna COJIbBaTalmu,
SHTPOIINA COJIbBATAlIUN

JIa0

3.22

HonHbIe paBHOBECUS B
pacTBOpax: BOJOPOIHBIN
II0Ka3aTellb, €ro OIPEAEIICHUE,
OydepHbie cuCTeMBI,
KHMCJIOTHO-OCHOBHOE TUTPOBAHMUE,
TUAPOIIN3 COJIEH, CTEIIEHb U
KOHCTaHTa THIPOJIN3a,
IIPOU3BEJICHNE PACTBOPUMOCTH

JIa0

3.23

DIIEKTPONPOBOTHOCTH PACTBOPOB
3JIEKTPOJIUTOB, 3aBUCUMOCTH OT
ycnoBuid. [TogBHKHOCTH HOHOB.
3akon Konbpayma. 3mMepenne
3JIEKTPONPOBOIHOCTH. Hncna
MepeHoca MOHOB, UX U3MEPECHHE

JIa0

3.24

Tumel cKaukoB ITOTESHIINAIA HA
MeX(ha3HBIX TPaHUIIAX, BOJIbTa- U
raabBaHU-TIOTCHITUAIIEI.
DJIEKTPOXUMUYECKUN TOTEHIIHAIT,
AIEKTPOXMMHYECKOE PABHOBECHE

JIa0

3.25

OJIC kak TepMoIMHAMUYECKast
BEJIMYMHA. Y paBHEHUE
I'm60ca-I"ensmrosbla.
VYpasuenue Hepucra. M3mepenue
O/1C

JIao




3.26

DNEeKTpOoAHbIE TOTEHIINAJIBI KaK
XapaKTepUCTHKA TEPMOTUHAMUKI
nojypeakuuil. Ypasnenue Hepucera.
Hcnonb30Banue 31E€KTPOIHBIX
MOTEHIIUAJIOB AJIs pacueTOB
ANEKTPOXUMUYECKUX PABHOBECUI

BIET

3.27

Krnaccudukanus 31eKTpo1oB:
MIEPBOTO ¥ BTOPOTO PO/JIa, Ta30BbIH (B
TOM YHCJI€ BOAOPOIHBIN),
OKHUCJIUTEIHHO-BOCCTAHOBUTEIIbHBIE.
NoHOOOMEHHEBIE AJIEKTPO/IBI,
CTEKJISIHHBIN JJIEKTPOJ

JIab

3.28

DIIEKTPOKANMWUISPHBIC SIBIICHUS,
BJIEKTPOKANUIUISPHBIE KPUBBIE,
CBSI3b [TIOIPAHUYHOTO HATSXKEHHUS C
aacopOrueit. [ToTeHnman HyJIeBOro
3apsja MeTajuia. Y paBHCHUE
Jlunmmana. JIBoriHOM
BJIEKTPUYECKUM CII0H, €ro MOJIeIu

JIa0

3.29

3akonsl Papanea. CKopocTh
ANEKTPOAHBIX PEAKIIHIHA,
JTUMUTHPYIOIIAsl CTaAUS.
[Tonsipu3zanus mekTpoao0a,
nepeHanpsHKeHUe CTauu
3IEKTPOJIHON PEaKIINH.
[Tonsipu3aniiOHHBIE KPUBBIE.

JIa0

3.30

[Tepenanpsixenne auddy3um,
3akoHbl @uka. [IpenenbHabIi
muddy3uonnsii Tok. [Tomsipusarus
B YCJIOBUSX CTAIlMOHAPHOW U
HecTarnroHapHou nuddy3uu.
OCHOBBI KJIACCUYECKOU
noJsiporpagpuu

JIab

3.31

[Tepenanpsxenue nepexona
3JIEKTPOHA. DHEPIusl aKTUBALIUU
CTaJlMU IIepexo1a. Y paBHEHUE
donbmepa. YpaBaenue Tadens.
BnusiHue cocraBa pactBopa Ha
MepEeHANPSHKEHUE TIEPEX01a

BIET

3.32

IlepenanpsikeHue reTeporeHHoN
XAMUYECKOW CTAINU JICKTPOTHOU
peakuuu. Ypasuenue Tademns

BIET




3.33

Koppo3us meramios. Jlex 6 4
TepmoamHaMuKa KOPPO3HUH.
Kopposuonnsle nuarpammesl,
CKOPOCTb U IMOTEHIIMAT KOPPO3HUHU.
AHO/IHOE OKUCIJIEHHE METAJUIOB.
[TaccuBarnusi MeTasLIoB.
DAEKTPOXUMHUECKHUE METObI
KOPPO3WOHHOM 3aIlIUTHI.
WNuruburopsl KOppo3uu

3.34 [ Xumudeckne UCTOYHUKHU TOKA JIab 6 3
3.35 [Dnexrpoxumus. DKk3aMeH 6 14
3.36 | DnexTpoxumusi. Cp 6 33

Oo0pa3oBaTte/ibHbIE TEXHOJIOTHH
OObpazoBarenbHble TEXHOJIOTUU IpuBeieHbl B [Ipunoxenun 1.

Cnncok 06pa3oBaTe/ibHbIX TEXHOJIOTHIi

HNudopmannonnsie (iu(poBbIe) TEXHOIOTHH

TexHonoruu Pa3BUTHA KPUTHUYCCKOI'O MBINIJICHUA

Merton case-study

9.

8. OLIEHOYHBIE MATEPHAJIBI VIS TIPOBEJEHUS TEKYIIEN U
MNPOMEXXYTOYHOM ATTECTALIUU

8.1. OneHoYHbIE MaTepHaJIbI AJIM IPOBEIeHUs TeKYIeH aTTeCTAlMU
OneHouHble MaTepuaibl IpuBeneHsl B [Ipunoxenun 1.
8.2. OneHo4nbIie MaTepHAJIbI 1JIs1 IPOBEJCHHUS NIPOMEKYTOYHON aTTECTALIUH
[Ipunoxenue 1.
8.3. TpeOoBaHus K peTHHI-KOHTPOJIIO
[Ipunoxenne 1.
9. YYHEBHO-METOAUYECKOE U UTH®OPMAIIMOHHOE OBECIIEYEHUE
JUCHHUIIVIMHBI (MO YJIS)
9.1. Pekomenayemasi JuTeparypa

2. Ilepevyenn pecypcoB HHGOPMAIHOHHO-TEJIeKOMMYHUKAIIMOHHOM ceTn "UHTepHeT"

o1

https://znanium.ru/catalog/document?pid=469097:

9.3.1 IlepevyeHb MPOrpaMMHOI0 oOecreydeHust

Kaspersky Endpoint Security 10 qyiss Windows

Adobe Acrobat Reader

Google Chrome

Foxit Reader

G |lwW|IN|F

Origin 8.1 Sr2
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9.3.2 CoBpemenHble npodeccnoHaIbHbIe 0a3bl TaHHBIX U HHGOPMAIIMOHHBbIE CIIPABOYHbIE

CHCTEMBI

1 Penozurapuii TBI'Y

2 Hayunas anekrponnas 6ubnuoreka eLIBRARY.RU (moamnucka Ha sKypHaIbI)

3 ObC Tel'Y

4 3bC BOOK.ru

3) OBC «Jlanb»

6 OBC «YHuBepcuTeTckas OMOINOTEKa OHIIAMHY

7 OBC «FOPAUT»

8 9BC «ZNANIUM.COM»

9 CIIC "KoncynwrantlLtoc"

10 |CIIC "TAPAHT"
10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI (MOY JIS)
AyauT-1 OobopynoBanue

3-408 KOMIUICKT Y4eOHOU MeOesn, MEPEeHOCHON HOYTOYK, IPOEKTOPBI, aOCOPOITMOMETD,

TeseOHbI, apeoMeTp, OapoOMETp aHEPOU, APeilb, KOJOHKH, MEIaka MarHUTHAsI,

11. METOJUYECKHUE MATEPHAJIBI VIS OBYYAIOLIUXCSI IO OCBOEHUIO
JUCHUIIIAHBI

Meroanueckue ykazanus npuseacHsl B [Ipunoxennn 1.

MpunoxeHue 1

8. METOAUYECKUE MATEPHUAJIBI VIS OBYYAIOLIINXCSA
1O OCBOEHHIO JTUCHUITJIMHbI

O6paszoBaTesibHble TEXHONOMMU

l. TepmoanHamuka
YyebHada nporpamma — Bupa 3aHATUSA Ob6pa3zoBaTe/ibHble
HanmeHoBaHWMe pa3aesios N Tem (3 TEXHONOTNHN

Cmpo2om coomeemcmeuu ¢
paszdenom Il Prf)




OCHOBHBIE MOHSTHS XUMHYECKOH
TEPMOIMHAMUKH: CHCTEMA,
TEpMOMHAMHYECKHE TapaMeTpPhI.
IlepBblil 3aKOH TEPMOIUHAMUKH.
Terutora, paboTa, BHyTpEHHSISI SHEPT s,
SHTATBIHNSA. TemnoeMKOCTb.

neKkums

nabopartopHan paboTta B
XMMUYECKOM
nabopartopumn

pelleHne 3a4a4 1
ynpaxKHeHnM

npoBepKa A0MaLUHUX
3aJaHui

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

310pOoBbECOEpETato
ITUE TEXHOJIOTUHU
TpagUIIMOHHBIC
(pponTaANIEHAS
JIEKIIHS, pelIeHre
nekumsa YIOpakKHEHUH ),
nabopatopHas paboTa B TEXHOJIOTHA
XMMMYECKOM I:ICCJ'ICI[OBaTCJIbCKO
Tepmoxumus. Kanopumerpus. 3akoHbI nabopatopuu ? ﬂeﬂTeHBHOSTH
XUMHYECKHUN
Fecea it Kupxrogga. pelwieHue 33434 u
o AKCIIEPUMEHT)
ynpaxHeHu
TEXHOJIOTHS

NnpoBepKa AOMaLUHMX
3a4aHui

MOJTYJIbHOTO H
0JIOYHO-MOYTTHEHO
ro o0y4eHus

3710poBbecOeperar
e TEXHOJIOTNN
TPaaAUIIUOHHBIC
(pponTanpHas
JIEKIHs, PEIICHHE
nekumsa yIOpakKHEHUH ),
nabopaTtopHas paboTa B TEXHOJIOTHA
BTOpoii 3aK0H TEPMOIMHAMUKH. XMMUYECKOA HCCIENIORATEIRCKO
OO6paTuMble U HEOOpAaTUMBIE nabopatopum W ACATCIILHOCTH
(XuMH4ecKui
nporeccel. Pacuer sHTponuu pewenme 3anay u KCTICPHMEHT)
Pa3INYHBIX TIPOIECCOB ynpakHeHuw TeXHONOLHS

NpoBepKa AOMaLLHMX
33aHum

MOJTYJIbHOTO U
OJIOYHO-MOYTHLHO
ro oOyueHus
3I0pOBbecOeperaro
e TEXHOJIOTUN




TepmoanHaMUyeckue
MMOTEHIIHAIbl 1 MAKCUMAaJIbHO
noJie3Hasi paboTa mpoiiecca.
CBoOonHast 3Heprus
I'enemronsia u I'm60ca.
[TorgTne XUMHUYECKOTO
CpOJICTBA.

neKkums
nabopartopHan paboTta B
XMMUYECKOM
nabopartopumn

pelleHune 3a4a4 1
ynpaxKHeHuM

npoBepKa A0MaLUHMX
3a4aHun

TpaJuLIMOHHbBIE
(pponTanbHas
JIEKLHUs, pelIeHIe
YIpaXXHEHUI),
TEXHOJIOTHUS
HCCIIEIOBATEIHCKO
W IeATEeIIbHOCTH
(XUMHYECKUHT
9KCIIEPUMEHT)
TEXHOJIOTUS
MOJIYJIBHOTO U
OJI0YHO-MOAYITHHO
ro 00y4YeHus

370pOBbecheperaro
mue TEXHOJIOTNN
TpaIUIHOHHbBIC
(pponTanbHAA
JIEKIHs, PEIICHHE
nekuma YIpaXXHEHUI),
nabopaTopHas paboTa B TEXHOJIOTHA
YpaBHEHHE U30TCPMBI XUMWUYECKOM HCCICNOBATCIBCKO
XUMHAYECKON PEAKLINH. nabopatopuu T ASHTCILHOCTH
(XUMHYECKUIT
CranmapTHOE XMMHYECKOE peweHne 3af'.a‘4 u SKCIIEPHMEHT)
CpoacTBa ynpaxHeHnn TEXHOJIOTHS

NnpoBepKa AOMaLUHMX
3a4aHui

MOJTYJIbHOTO H
0JIOYHO-MOYTTHEHO
ro o0y4eHus

3J10pOBbecOeperaro
e TEXHOJIOTNN
TPaAUIIUOHHBIC
(pponTanbHas
JICKIOUA, pCIICHUEC
Biusinue BHEIIHMX yCIIOBHH Ha neKums YIPaXXHEHHIA),
XUMHUUYECKOE PaBHOBECHE. nabopaTopHas paboTa B TEXHOJIOTHS
[punnumn Jle-1larense. XMMMUYECKOI] CCICNIOBATEILCKO
VpaBHEHMS H30X0PBI M M300aphl | nabopatopuu W ACATETLHOCTH
o (Xumuyeckui
XUMHUUYECKOU peakuuu. Pacuet pelieHmne 3aga4 n SKCTIEPHMEHT)
KOHCTaHT XMMHUECKOTO ynpaxHeHni TeXHOTOIS

paBHOBECHSI 1O TaOJUIHBIM
JTAHHBIM

NpoBepKa AOMaLLHMX
33aHum

MOJTYJIbHOTO U
OJIOYHO-MOYITEHO
ro oOyueHus
3I0pOBbecOeperaro
e TEXHOJIOTHUN




JluarpaMMBbl COCTOSIHUS
OJTHOKOMITOHEHTHBIX U
JBOWHBIX CUCTEM.
Tepmuueckuil aHamus u
JMarpaMMbl IJIaBKOCTH.
YpaBHeHHE
Knaneiipona-Knaysuyca

neKkums
nabopartopHan paboTta B
XMMUYECKOM
nabopartopumn

pelleHune 3a4a4 1
ynpaxKHeHuM

npoBepKa A0MaLUHMX
3a4aHun

TpaJuLIMOHHbBIE
(pponTanbHas
JIEKLHUs, pelIeHIe
YIpaXXHEHUI),
TEXHOJIOTHUS
HCCIIEIOBATEIHCKO
W IeATEeIIbHOCTH
(XUMHYECKUHT
9KCIIEPUMEHT)
TEXHOJIOTUS
MOJIYJIBHOTO U
OJI0YHO-MOAYITHHO
ro 00y4YeHus

310pOBBbeEcOeperaro
mue TEXHOJIOTNN
TpaAUuIIMOHHBIC
(pponTanbHAA
JICKO WA, pCIICHUC
nekuma YIpaXHEHUI),
nabopaTopHas paboTa B TEXHOJIOTHA
W neanbHble pacTBOPBI. 3aKOHBI XUMWUYECKOM HCCICNOBATCIBCKO
Payns u I'enpu. 3akoHbI nabopatopuu ? ACHTCIBHOCTH
Konosaiosa. /luarpammel peluerne 3334 3iﬁr§;§;g?)
kurnenus. Pextuduxanus ynpaxXHeHnK TeXHONOLHS

NnpoBepKa AOMaLUHMX
3a4aHui

MOJTYJIbHOTO H
0JIOYHO-MOYTTHEHO
ro o0y4eHus

3J10poBbecOeperaro
M€ TEXHOJOTHH
TPaIUIIHOHHBIE
(dponTanbHasS
JICKITHS, PEIICHHE
neKuma YIPaXHEHHUI),
nabopatopHas paboTa B TEXHOJIOTHUA
o XUMMUECKOM MCCIIENIOBATEIECKO
KonnuratuBHble CBOUCTBA i JesTeTbHOCTH
nabopatopum ( N
XUMHYECKHUH
pacTeopoB pelleHne 3a4a4 1
N AKCIIEPUMEHT)
ynpaxKHeHu
TEXHOJIOTHUS

NpoBepKa AOMaLLHMX
33aHum

MOJTYJIbHOTO U
OJIOYHO-MOYITEHO
ro oOyueHus
3I0pOBbecOeperaro
e TEXHOJIOTHUN




OCHOBHBIE TOHATUSI
CTaTUCTUYECKOM
TEPMOJIMHAMUKH

neKkums

nabopartopHan paboTta B
XMMUYECKOM
nabopartopumn

pelleHune 3a4a4 1
ynpaxKHeHuM

npoBepKa A0MaLUHMX
3a4aHun

TpaJuLIMOHHbBIE
(pponTanbHas
JIEKLHUs, pelIeHIe
YIpaXXHEHUI),
TEXHOJIOTHUS
HCCIIEIOBATEIHCKO
W IeATEeIIbHOCTH
(XUMHYECKUIT
9KCIIEPUMEHT)
TEXHOJIOTUS
MOJIYJIBHOTO U
OJI0YHO-MOAYITHHO
ro 00y4YeHus
3/10poBbecOeperaro
M€ TEXHOJIOTHH

1. XumMnyeckass KHHETHKA

YuebHada nporpamma — HaMMeHOBaHKe

Bunpg 3aHATUA

Ob6pa3zoBaTe/ibHble

pasaenos u Tem (8 cmpozom TEXHO/1I0TUU
coomeemcmeauu c pasdesnom Il Pl1)
TPaMIHOHHBIE
(pponTanpHas
JIEKIIUSL, PEILEHHE
¢ JIeRUnA yIpaXHEHUT ),
e naboparopHas TEXHOJIOTUSA
Baenenne. OCHOBHBIE ITOHSATHS. pabora B 3 HCCIIENI0BATENECKO
KuneTnka HeoOpaTUMBIX PEAKIIUHA. Xnmneckon U ICATEILHOCTH
MeTop! onpeaeaeHus MOPSaKoB naboparopuu (xumiaeckuii
o HKCIEPUMEHT
peakiuii e pelleHue 3a4a4 U p )
yNpa*KHEeHUN TEXHOJIOTHS

® NpoBepKa
AOMaLLIHUX 3a4aHUN

MOJTYJIbHOTO U
OJIOYHO-MOYTHLHO
ro oOyueHus
3I0pOBbecOeperaro
e TEXHOJIOTHUN




KnHeTuKa 0bpaTMmbIx 1
napannenbHbIX peakuni

NneKkumns
nabopartopHas
paboTta B
XMMMUYECKOM
naboparopum
pelleHue 33434 u
YyNpaKHEHUN
npoBepkKa
AOMALLHMX 334aHNUN

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

310pOBBbeEcOeperaro
1€ TEXHOJIOTHH
TpagUIIMOHHBIC
(pponTanBbHAA
JIEKIIHS, pelIeHre
NEeKLMA yIpasKHEHHUH),
nabopartopHas TEXHOJIOTHS
pabota 8 HUCCIIEIOBATEIBCKO
Kunernka mocieoBaTeaIbHbBIX XUMMYECKOM i HesTeTBHOCTH
peakuuii. MeToa cTalMOHApHBIX na6opatopum (XMMHUYECKHIA
KOHIIEHTpauuil boneHrenxa. pelLeHme 33434 1 HKCIIEPUMEHT)
yNpa*KHEeHUN TEXHOJIOTHS
nposepka MOJIYJIbHOTO U

AOMALLHUX 3a4aHUI

0JIOYHO-MOYTTHEHO
ro o0y4eHus

3/10pOBbecOeperaro
[1€ TEXHOJIOTHH
TpaJUIIHOHHBIC
(pponTanpHas
TIEKIUs, PeLIeHIe
NexunA yIpasKHEHHUH),
nabopatopHas TEXHOJIOTHUSI
paborta B HCCIIEI0BATEIBCKO
TemneparypHas 3aBUCUMOCTh XMMUYECKOM i JesTeTbHOCTH
CKOPOCTEW XMMHUYECKUX PEAKIIHAM. na6oparopum (XMMHYECKHI
YpaBHeHHe AppeHnyca. pellieHue 3a4a4 u SKCIEPHUMEHT)
ynpaMHeHMf/'l TEXHOJIOTUA
npoBsepka MOJIYJIBHOTO U

NOMaLIHUX 3aJaHuNIA

OJIOYHO-MOYTHLHO
ro oOyueHus
3I0pOBbecOeperaro
e TEXHOJIOTHUN




Teopust CTOJTKHOBEHHUI.
MoHoMoJIeKyIsIpHbIE PeaKIIuu

NneKkumns
nabopartopHas
paboTta B
XMMMUYECKOM
naboparopum
pelleHue 33434 U
YyNpaKHEHUN
npoBepkKa
AOMALLHMX 334aHNUN

TpaJAuLIMOHHbBIE
(pponTanbHas
JEKLHUs, pelIeHIe
YIpaXXHEHUI),
TEXHOJIOTHUS
UCCJIEIOBATEIHCKO
W 1eATEeIIbHOCTH
(XUMHYECKUHT
9KCIIEPUMEHT)
TEXHOJIOTUS
MOJIYJIBHOTO U
OJI0YHO-MOAYITHHO
ro 00y4YeHus

310pOBBbeEcOeperaro
IIHE TEXHOJOTUU
TpaJUIIMOHHBIE
(pponTanBbHAA
JICKIUS, pEUICHUE
NEeKLMA yIpasKHEHHUH),
nabopartopHas TEXHOJIOTHS
pabota B HUCCIIEIOBATEIBCKO
Teopusi akTUBUPOBAHHOTO XMMUYECKOM i TeATCIPHOCTH
KoMIuiekca. CTaTHCTHYECKUI naboparopuu (XUMAYECKHUIA
ACIICKT. pelweHune 3aga4 1 BKCHepI/IMeHT)
yNpa*KHEeHUN TEXHOJIOTHS
npoBepKa MOJYJIBHOTO U

AOMALLHUX 3a4aHUI

0JIOYHO-MOYTTHEHO
ro o0y4eHus

3/10pOBbecOeperaro
e TEXHOJIOTNN
TPaaAUIIUOHHBIC
(pponTanpHas
TIEKIUs, PeLIeHIe
NexunA yIpasKHEHHUH),
nabopatopHas TEXHOJIOTHS
paborta B HCCIIEI0BATEIBCKO
Teopusi akTUBUPOBAHHOTO XMMUYECKOM i JesTeTbHOCTH
KOMIUIEKCA. TepMOIMHAMUYECKUI na6oparopum (XMMHYECKHI
ACIICKT. pelleHue 33434 U 3KCIIEPUMEHT)
ynpaKHeHUM TEXHOJIOTHS
npoBsepka MOJIYJIBHOTO U

NOMaLIHUX 3aJaHuNIA

OJIOYHO-MOYTHLHO
ro oOyueHus
3I0pOBbecOeperaro
e TEXHOJIOTUN




KuneTnka nenHbIx
HEPa3BETBJICHHBIX PEaKIUi

DOTOXMMUYECKHUE PEAKLINH.

NneKkumns
nabopartopHas
paboTta B
XMMMUYECKOM
naboparopum
pelleHue 33434 U
YyNpaKHEHUN
npoBepkKa
AOMALLHUX 3343HNN

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

310pOBBbeEcOeperaro
IIMe TEXHOJOTHH
TpaJUIIMOHHBIE
(pponTanBbHAA
JICKIUS, pEUICHUE
NEeKLMA yIpasKHEHHUH),
nabopatopHas TEXHOJIOTHS
pabota 8 HUCCIEeO0BATEIBCKO
Kunernka pa3BeTBICHHBIX LEMHBIX XUMMUYECKOM i IeSATeIPHOCTH
pEaKIui, PEAKIUU C IHEPreTUYECKUM naboparopuu (XUMHYECKUIT
Pa3BETBIICHUEM LIETIEN pelweHne 3a4a4 n DKCIIEPUMEHT)
yNpa*KHEeHUN TEXHOJIOTHS
npoBepKa MOAYJBHOTO U

AOMALLHUX 3a4aHUI

0JIOYHO-MOYTTHEHO
ro o0y4eHus

3J10poBbecOeperaro
€ TEXHOJIOTUN
TPaaAUIIUOHHBIC
. (bpoHTanpHAS
['omoreHnnsbIi Ka}“aHI/B. P m—
KucnorHo-oCHOBHOM KaTayius. NneKkums yTpaskHeHHi),
Kiraccudukamus peakimia nabopaTtopHas TEeXHOJIOTUS
KUCJIOTHO-OCHOBHOTO TUMa. Knunernka pabota B HCCIIEI0BATEHCKO
Y MEXAaHU3M pPEaKIHil XUMUYECKOM il nesTensHOCTH
crenupuIecKoro KUCIOTHOTO nabopatopum (XUMHUYCCKUI
katanu3a. Kunernka u MexaHusm pelleHune 3a4a4 u HKCIICPUMEHT)
peakiuii o011ero KUCIOTHOTO ynpaKHeHUM’ TEXHOJIOTHUS
KaTtajiu3a. YpaBHeHue bpencrena u npoBepkKa MOZYJIbHOTO H

€0 UCIIOJIb30BaHNE B KUHETHUKE
KaTaJTUTUYECKUX PEAKIUMA.

NOMaLIHUX 3aJaHuNIA

OJIOYHO-MOYTHLHO
ro oOyueHus
3I0pOBbecOeperaro
e TEXHOJIOTUN




DepMEHTATUBHBIN KaTaJIu3.
KodepmenTsr u HHTHOUTOPHI. BHibl
WHTUOMPOBAHUS

NneKkumns
nabopartopHas
paboTa B
XMMMYECKOM
naboparopum
pelleHue 33434 1
YyNpa*KHEHUN
npoBepkKa
AOMALLHMX 3a4aHNUN

® TPaIUIMOHHbIE
(pponTanbHas
JIEKIMs, peLeHUE
YIpaXXHEHUI),

® TEXHOJIOTHUS

HCCICI0BATCIIBCKO

W IeATEeIIbHOCTH
(XUMHYECKUHT
9KCIIEPUMEHT)
® TEXHOJOTHS
MOJIYJIBHOTO U
OJI0YHO-MOAYITHHO
ro 00y4YeHus
e 370poBbecOeperaro
M€ TEXHOJIOTUU

['ereporennslii katanu3. OnpeneneHue
CKOPOCTH I'€T€pOT€HHOM
KaTAIATHYECKON peakuuu. Pa3nnunbie
PEXKUMBI IPOTEKAHUS PEAKIINIT
(kMHEeTHYecKasi U BHELLIHSS
KWHETHYECKast 00JIacTH; 00J1aCTh
BHEIIIHEHW U BHYTpeHHEHN nuddy3un).

neKkumna
nabopaTtopHas
paboTa B
XMMMYECKOM
nabopatopumn
pelleHne 3a4a4 1
yNpa*KHEeHUN
npoBepKa
AOMALLHUX 3a4aHUI

®  TPaIUIOHHbIE
(pponTanbHAA
JIEKLMs, peleHUe
YIpaXXHEHUI),

® TEXHOJIOTus

HCCICO0BATCIILCKO

W I1eATEeIbHOCTH
(XUMHYECKUIT
AKCIIEPUMEHT)

® TEXHOJIOTHS
MOJIYJIBHOTO U
0JIOYHO-MOYTTHEHO
ro o0y4eHus

® 370poBbecOeperaro
M€ TEXHOJIOTHUHU

PeaKHI/II/I B OTKPBITBIX CUCTCMaAX.

neKkumna
nabopaTtopHas
paboTa B
XMMUYECKOM
nabopatopumn
pelleHue 33434 1
yrnpaKHeHUM
npoBepkKa
AOMALLHUMX 334aHNN

® TpaTUIOHHBIE
(pponTanbHas
JIEKITHS, peIICHHE
yIpakHEeHHH),

® TEXHOJIOTHUS

HCCICI0BATCIIBCKO

H IeITeTbHOCTH
(XuMH4ecKui
AKCIIEPUMEHT)
®  TEXHOJOTHUSA
MOAYJBHOTO U
OJIOYHO-MOYITEHO
ro oOyueHus
® 370poBbecOeperaro
ITUE TEXHOJIOTUHU

118 JIeKTPOXUMHS

YyebHan nporpamma — HaUMeHOBaHMWe
pa3fenoB n Tem (8 Cmpo2om
coomeemcmeuu c pazdesom Il Pr/)

Bunpg 3aHATUA

Obpa3oBaTenbHble
TEXHONOTU




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

Appenuyca, ee HeJJOCTaTK!

nekumna
nabopartopHas
paboTa B
XMMUYECKOM
nabopartopuu
peleHne 3a4a4 U
YyNpa*KHEHUN
npoBepkKa
AOMALLHNX 3a4aHNM

TpaJAuLIMOHHbBIE
(pponTanbHas
JEKLHUs, pelIeHIe
YIpaXXHEHUI),
TEXHOJIOTHUS
HCCIIEIOBATEIBCK
O} J1eATEIIbHOCTH
(XUMHYECKUHT
9KCIIEPUMEHT)
TEXHOJIOTUS
MOJIYJIBHOTO U
OJI0YHO-MOAYIJIbH
oro oOy4eHus

310poBbECOEpera
OLIHE
TEXHOJIOTHH
TpaJUIIHOHHBIC
(bponTanbHas
JIEKIIUS, PeIICHHUE
nekums YIpaXHEHHI),
nabopaTopHas TEXHOJIOT U
HCCJICI0BATEIIbCK
AKTHBHOCTB ¥ KO3 PHUIIHECHTHI EZﬁZﬁZsKom Oif TEATEABHOCTH
AKTUBHOCTH 3JICKTPOJIMTOB, CPEIHSISA a———
HOHHAs aKTUBHOCTD, 3aKOH MOHHON nabopatopum SKCTIEPHMEHT)
CHUIBI pemeHmesaﬁaqm exHOTOLIA
ynpamHenim MOJIYJIBHOTO U
npoBepkKa

AOMaLLIHUX 3a4aHUI

0JI0YHO-MOAYJIbH
oro 00y4eHus

310poBhecOepera
IOLIHe
TEXHOJIOTUH
TPaIUIIHOHHBIE
(pponTanbHaAs
JIEKIMs, peleHe
nekuma YIpaKHCHHI),
nabopaTtopHas TEXHOJIOTHA
pabota B HCCIIE/I0BATENLCK
o Ol IeATETbHOCTH
XUMUYECKOM a1 N
Pacuer ko3¢ hULIEHTOB aKTUBHOCTH. (XUMHUYCCKUI
nabopaTtopumn
Teopus [lebas-I'tokkens AKCIIEPUMEHT)
pelleHune 3a4a4 u
N TEXHOJIOTHUS
ynparHeEHnn MOJIYJIbHOTO U
npoBepKa

NOMaLIHUX 3aJaHuNIA

0JI0YHO-MOYJIbH
oro o0y4YeHHs
310poBbecOepera
IOIIHUe
TEXHOJIOTUHU




ConpBaraiysi HOHOB B PaCTBOPAX,
SHEPTUs U SHTAIBIINS COJIbBATALIUN
3JIEKTPOJUTOB U HOHOB. Yucna
COJIbBATAIlH, SHTPOIHUS COJIbBATAIIUU

nekumna
nabopartopHas
paboTa B
XMMUYECKOM
nabopartopuu
peleHne 3a4a4
YyNpa*KHEeHUN
npoBepkKa
AOMaLLHUX 3a4aHUN

TpaJuLIMOHHbBIE
(pponTanbHas
JIEKLHUs, pelIeHIe
YIpaXXHEHUI),
TEXHOJIOTHUS
HCCIIEIOBATEIBCK
O} J1eATEIIbHOCTH
(XUMHYECKUHT
9KCIIEPUMEHT)
TEXHOJIOTUS
MOJIYJIBHOTO U
0JI0YHO-MOAYIJIbH
oro oOy4eHHs

310poBhecOepera
IOIIHE
TEXHOJIOTHH
TPaIUIIMOHHBIC
(bpoHTaTBHAS
JIEKIU, PELICHUE
nexkums YIpaXHEHHI),
TEXHOJIOTHS
HonHble paBHOBECHS B pACTBOpAX: nabopaTopHas
o 6 HCCIIEA0BATENIBCK
BOJIOPOJIHBIN TTOKA3aTeNb, €70 paboTa B N
o O 1eATEbHOCTH
ornpeneneHue, 0yQpepHbIe CUCTEMBI, XMMMYECKOM N
(XuMH4eCKui
KHCIIOTHO-OCHOBHOE TUTPOBAHMUE, nabopatopum
. AKCIICPUMEHT)
TUAPOJTINU3 COJICH, CTCIICHD U KOHCTAHTa peweHune 3apa4 m
TUIPOJIN3a, IPOU3BEIACHUE “ TEXHOTOrHA
’ ynparHeHNM MOYJIBHOTO
pacTBOPUMOCTH nposepka

AOMaLLIHUX 3a4aHUN

0JI0YHO-MOAYJIbH
oro 00y4eHus

310poBhecOepera
Io1He
TEXHOJIOTUH
TpaJUIIHOHHBIC
(¢ponTanbHaAs
JIEKITHS, PEeIICHHE
neKums YIpaXHEHUI ),
nabopaTopHas TCXHOJIOTHA
HCCIIEI0BATEIIBCK
DIEeKTPONPOBOIHOCTH PaCTBOPOB pabora 8 o )IC?IHTCJ'IBHOCTI/I
3JIEKTPOJIMTOB, 3aBUCUMOCTh OT YCIIOBHIA. XMMUYECKOM N
(XuMH4ecKui
[TogBuxHOCTH HOHOB. 3akoH Konbpaymia. nabopatopum SKCTIEpUMEHT)
I/I3MepCHI/IC SJICKTPOIIPOBOAHOCTH. pelwieHne 3aa4a4 u p
Yucna mepeHoca HOHOB, MX U3MEPEHHUE i TEXHOMOTHA
’ ynpaxHenm MOJYJILHOTO H
npoBepka

AOMaLLIHUX 3a4aHUN

0JI0YHO-MOYJIbH
oro o0y4YeHHs
310poBbecOepera
IOIIHUe
TEXHOJIOTUHU




THIIBI CKaYKOB MOTEHIMATIA HAa MEK(a3HBIX
TpaHUIIAX, BOJITA- U
rajIbBaHU-ITIOTEHIIAAEI.
DNEKTPOXUMHUYECKUI OTEHIIMAT,
JIIEKTPOXUMHYECKOE PAaBHOBECHE

nekumna
nabopartopHas
paboTa B
XMMUYECKOM
nabopartopuu
peleHne 3a4a4
YyNpa*KHEeHUN
npoBepkKa
AOMaLLHUX 3a4aHUN

TpaJuLIMOHHbBIE
(pponTanbHas
JIEKLHUs, pelIeHIe
YIpaXXHEHUI),
TEXHOJIOTHUS
HCCIIEIOBATEIBCK
O} J1eATEIIbHOCTH
(XUMHYECKUHT
9KCIIEPUMEHT)
TEXHOJIOTUS
MOJIYJIBHOTO U
OJI0YHO-MOAYIJIbH
oro oOy4eHHs

310poBhecOepera
0IIUe
TEXHOJIOTUHI
TpaJUIIHOHHBIC
(bpoHTaTBHAS
JIEKIIUS, PeIICHHUE
nexkums YIpaXHEHHI),
nabopaTopHas TCXHOJIOTHA
pabora B HCCIIE/I0BATENBCK
" Oif IeSATENIbHOCTH
OJ1C xak TepMOAMHAMUYECKAsl BEIMYUHA. XMMUYECKOU A .
(XuMH4eCKui
VYpaBuenue ['m66ca-I"enpmrosnpiia. naboparopum
AKCIICPUMEHT)
YPaBHeHI/IG HepHCTa. I/I3MepeHHe SI[C peweHne 3aaa4 u
N TEXHOJIOTHS
npa*kKHeHWW
ynp MOJIYJIBHOTO U
npoBepkKa

AOMaLLIHUX 3a4aHUN

0JI0YHO-MOAYJIbH
oro 00y4eHus

310poBhecOepera
IOLIHe
TEXHOJIOTUH
TpaaUIIOHHBIE
(pponTanbHas
JIEKITHS, PEeIICHHE
neKkuma yIpakHEeHHH),
nabopatopHas TEXHONOTHA
DJeKTpOIHbIE TOTEHIIUANBI KaK pabota B HCCIIE/I0BATENLCK
XapaKTEPUCTHKa TEPMOIMHAMHKN X AMUYECKO Off ZIeATeNbHOCTH
noiypeakuuid. YpaBHenue HepHera. naGopaTtopuy (XuMHUeCKui
Hcrnionb30BaHNE 3IEKTPOIHBIX AKCIIEPUMEHT)
MOTEHINAJIOB Ul PACYETOB PELIEHNE 3afat h TEXHOJIOTHUS
AIIEKTPOXHUMUYECKHX PAaBHOBECHI ynpaxHeHnn MOJYJBHOTO U
nposepKa

AOMaLLIHUX 3a4aHUN

0JI0YHO-MOYJIbH
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 3a4a4
YyNpa*KHEeHUN
npoBepkKa
AOMaLLHUX 3a4aHUN

TpaJuLIMOHHbBIE
(pponTanbHas
JIEKLHUs, pelIeHIe
YIpaXXHEHUI),
TEXHOJIOTUS
HCCIIEIOBATEIBCK
O} J1eATEIIbHOCTH
(XUMHYECKUHT
9KCIIEPUMEHT)
TEXHOJIOTUS
MOJIYJIBHOTO U
0JI0YHO-MOAYIJIbH
oro oOy4eHHs

310poBhecOepera
OLIHE
TEXHOJIOTUU
TPaUIIOHHBIC
(bpoHTaTBHAS
JICKIIUs, PELICHUE
NneKuma yHpaKHEHHUH),
nabopaTopHas TCXHOJIOTHA
DK TPOKAHIUISIPHBIC SIBIICHHUS, paboTa B HCCIIEIOBATEIIBCK
IEKTPOKAWILISIPHBIC KPUBBIE, CBS3b o Ol IeATEIIBHOCTH
. XMMMYECKOM N
HOTPAaHUYHOTO HATSHKECHUSI C a[ICOPOIIHCH. naBopaTopui (XUMHYCCKUI
[ToreHmuan HyJIeBOToO 3apsiaa MeTajIa. IKCIIEPUMEHT)
N eLleHue 3aau u
VYpasuenue Jlunnmana. J[BoitHOM P 'f" TEXHOJIOT U
o o ynpaKHeHUN’
ANIEKTPUYECKHH CIION, €0 MOJIENIN MOJIYJIEHOTO
nposepKa

AOMaLLIHUX 3a4aHUN

0JI0YHO-MOAYJIbH
oro 00y4eHus

310poBhecOepera
101113 (S
TEXHOJIOTUHU
TpaJUIIHOHHBIC
(¢ponTanbHaAs
JICKIUS, PEeIICHUE
nekumsa YHpaXHEHHiA),
nabopaTopHas TCXHOJIOTHA
HCCIIEIOBATEIBCK
3akonsl dapasiess. CKOPoCTh pabora B N
. " O IeATEIILHOCTH
AIIEKTPOJHBIX PEAKIIUH, TUMUTHPYIOIIAS XMMWUYECKOM N
(XuMH4ecKui
cragud. [lomgpuszanus 351€eKTpo10a, naboparopuu
. AKCIIEPUMEHT)
MIepPEeHATPSKEHUE CTaAUH DIEKTPOTHON pelleHue 3a4a4 1
TEXHOJIOTHS
eakuu. [lonspu3anoHHbIC KPUBEIC. "
p p p YyNpa*KHEeHU MOIYITHHOTO H
npoBepka

AOMaLLIHUX 3a4aHUN

0JI0YHO-MOYJIbH
oro o0y4YeHHs
310poBbecOepera
IOIIHUe
TEXHOJIOTUHU




[Tepenanpsixenue nuddy3un, 3aKOHBI
@uxka. [Ipenenvusblii 1upy3HOHHBIN TOK.
[Monsipu3anus B yCIOBUSX CTAllHOHAPHOM

U HecTanmoHapHou auddy3un. OCHOBBI
KJIACCHUYECKOH mossiporpaduu

nekumna
nabopartopHas
paboTa B
XMMUYECKOM
nabopartopuu
peleHne 3a4a4
YyNpa*KHEeHUN
npoBepkKa
AOMaLLHUX 3a4aHUN

TpaJuLIMOHHbBIE
(pponTanbHas
JIEKLHUs, pelIeHIe
YIpaXXHEHUI),
TEXHOJIOTHUS
HCCIIEIOBATEIBCK
O} J1eATEIIbHOCTH
(XUMHYECKUHT
9KCIIEPUMEHT)
TEXHOJIOTUS
MOJIYJIBHOTO U
0JI0YHO-MOAYIJIbH
oro oOy4eHHs

3/10poBbecOepera
FOIIINE
TEXHOJIOTHH
TpaJuLIMOHHBIE
(ponTaNEHAS
JIEKIU, PELICHUE
nekuma YIpaXHEHHI),
nabopaTopHas TEXHOJIOT U
HCCIIEA0BATEILCK
IlepenanpskeHUe epexoaa dIEKTpOHa. pabora B coen
- OH IEATCIbHOCTH
3Hepr1/1$[ AKTHBALlU CTaIyH IIEpexoaa. XUMHN4yeCkoun o
(XumMuyecKui
Ypasuenue donbMepa. YpaBHEHHUE nabopatopumn SKCTEDHMEHT)
Tadens. Biusuue coctaBa pacTBopa Ha pelueHve 334a4 1 p
[IEpEHAIpsHKEHUE ITepexoaa o TCXHOJIOT U
NpaXXHeHUMn
yne MOJYJIBHOTO U
npoBepKa

AOMaLLIHUX 3a4aHUN

0JI0YHO-MOAYJIbH
oro 00y4eHus

310poBhecOepera
Io1He
TEXHOJIOTUH
TpaJUIIHOHHBIC
(pponTanbHas
JEKL s, pelIeHUe
neKkuma yIpakHEeHHH),
nabopaTtopHas TEXHOJIOTHA
pabota B HCCIIE/I0BATENLCK
. " Ol IeSITeNIbHOCTH
IlepenanpskeHne reTeporeHHou XMMWUYECKOM a N
N N (XuMH4ecKui
XUMHYECKON CTaIMH AJIEKTPOTHOM nabopatopum
AKCIIEPUMEHT)
peakuuu. YpaBuenue Tadens pelleHue 3aaa4 U
N TEXHOJIOTHUS
ypaXHeH!M MOJIYJIbHOTO U
npoBepka

AOMaLLIHUX 3a4aHUN

0JI0YHO-MOYJIbH
oro o0y4YeHHs
310poBbecOepera
IOIIHUe
TEXHOJIOTUHU




Koppo3zus meraios. TepMoguHamMuka
Koppo3uu. Koppo3noHHble [uarpaMmsl,
CKOpPOCTb M MOTEHIMAJ KOPPO3HUH.
AHOJHOE OKHCIICHHE METAJUIOB.
[TaccuBanus METaJUIOB.
DIEKTPOXUMUYECKHUE METOIbI
KOPPO3UMOHHOM 3auThl. THruOUTOpHI
KOppO3UH

nekumna
nabopartopHas
paboTa B
XMMUYECKOM
nabopartopuu
peleHne 3a4a4
YyNpa*KHEeHUN
npoBepkKa
AOMaLLHUX 3a4aHUN

TpaJuLIMOHHbBIE
(pponTanbHas
JIEKLHUs, pelIeHIe
YIpaXXHEHUI),
TEXHOJIOTHUS
HCCIIEIOBATEIBCK
O} J1eATEIIbHOCTH
(XUMHYECKUHT
9KCIIEPUMEHT)
TEXHOJIOTUS
MOJIYJIBHOTO U
0JI0YHO-MOAYIJIbH
oro oOy4eHHs

310poBhecOepera
0IIUe
TEXHOJIOTUU
TpaJUIIHOHHBIC
(bpoHTaTBHAS
JIEKIIUS, PeIICHHUE
nekums YIPOKHEHHUH),
nabopaTopHas TCXHOJIOTHA
pabora B HCCIIE/I0BATENBCK
X AMUYECKO Ol IeATEIIBHOCTH
(XuMH4eCKui
XUMHUUECKUE HCTOYHUKHU TOKA nabopatopum
AKCIICPUMEHT)
pelleHune 3a4a4 u
N TEXHOJIOTHS
NpaXKHeHW
ynp MOJIYJIBHOTO U
npoBepkKa

AOMaLLIHUX 3a4aHUN

0JI0YHO-MOAYJIbH
oro 00y4eHus
310poBhecOepera
IOLIHe
TEXHOJIOTUH

TpeboBaHUA K PEUTUHT KOHTPOIO

PACCYHET BANN1OB B 1 CEMECTPE

1 cemecTp

no ANCUUNNUHE « PUSUYECKAA XUMUA. TEPMOAUHAMMUKA»

1 mogynb
Ne Pesynbrar Bup patorb! / cnoco6 Kputepuu oueHnBaHusa
(vngukaTtop)
1 | ONK-1.3 JTabopaTopHble paboTbl-1 1(16ann3al

nabopaTopHyto paboTy)




2 | ONK-2.1 KoHTponbHaAa paboTta Nel (5 3apanuin, 1 6ann 3a ogHO
NpPaBMAbHOE peLLEHHOEe
OMnK-2.4 KoHTponbHaAa pabota Ne 2
3a4aHue)
OnkK-3.1 KoHTponbHaAa pabota N2 3
OMK-3.2 KoHTponbHaa paboTta Ne 4
OlMK-6.2
Tect
3 BbinonHeHWe goMallHEN 6
paboTbl,
4 NMocewaemocTb 1
5 PaboTa Ha 3aHATMMK 2
Uroro: 30
2 moaynb
Ne Pe3ynbTtat Bug pabotbl / cnocob
(vHaukaTop)
Kputepuu oyeHnBaHus
1 | ONK-1.3 NabopaTtopHblie paboTol - 2 2(16annzal

nabopaTtopHyto paborty)




3akntounTeNbHAA
KOHTPO/IbHanA paboTa no 1

2 | ONK-2.1 KoHTponbHana pabota N2 5 (6 3apaHmin, 1 6ann 3a ogHO
NpaBUAbHOE peLleHHoe
OMnK-2.4 KoHTponbHana paboTa N2 6
3a/laHue)
OMnK-3.1 KoHTponbHana pabota No 7
3 | OMNK-3.2 BbinonHeHMe agomalwiHen paboThbl 7
4 | ONK-6.2 MocelaemocTb 1
5 PaboTta Ha 3aHATUMK 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 NabopaTtopHblie paboTbl-3 9(36annaszal
nabopaTtopHyto paboT
OMK2.1 paTopHyto paborty)
2 KoHTponbHaAa pabota Nel 3*
OMnK-2.4
KoHTponbHasa pabota Ne 2 3
OMnkK-3.1
KoHTponbHasa pabota Ne 3 3
OnkK-3.2
(3 3apanuna, 1 6ann3zal
OMK-6.2 (3 3aa

NPaBU/IbHO peLLeHHoe
3agaHue)

7

(copepxut 3 3apgaun
NOBbILWEHHOMN C/I0XHOCTU




MoAay/to

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

3 BbinonHeHWe gomallHEN 1
paboTbl,
4 NocewaemocTb 2
5 PaboTa Ha 3aHATMM 2
Utoro: 30
2 moaynb
Ne Pe3ynbtat Bug pabotbl / cnocob
(vnaukartop)
Kputepuu oyeHuBaHus
1 | ONK-1.3 NabopaTtopHblie paboTol - 3 9(36annszal
nabopaTtopHyto paboT
OMK2.1 paTopHyto paboty)
2 KoHTponbHana paboTa No 4 37
OnK-2.4
KoHTponbHana paboTta N2 5 3
OMnkK-3.1
KoHTponbHasa paboTa N2 6 3
OlnK-3.2
(3 3apanuna, 1 6ann3al
OMK-6.2 (83aa
NpaBsuU/IbHO pelleHHoe
3agaHue)
7
3aKNuYnTENbHAA KOHTPOIbHAA
paboTa 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 TeOpeTUUYECKUxX
BONpoca u 3agava, no 10
6annos)

WUtoro 3a 1 cemectp 100 6annos

2 cemecTp
PACCHET BANN1OB BO 2 CEMECTPE

no ANCUUNNUNHE «DPUSUHECKAA XUMUA. SNEKTPOXUMUA»

1 moaynb
Ne Pesy/ibTar Bup pabortb! / cnoco6 Kputepum oueHnBaHus
(MHamKaTop)
1 | ONK-1.3 NabopaTtopHblie paboTbl-3 3(16annzal
oMK 1 nabopaTtopHyto paboTy)
2 OMK-2.4 KoHTponbHaAa paboTta Nel (5 3apanHumin, 1 6ann 3a ogHO

NpaBuibHOeE peLleHHoe
KoHTponbHaAa pabota Ne 2
OnkK-3.1 3agaHue)

KoHTponbHasa pabota Ne 3

OlnK-3.2
KoHTponbHaa paboTa No 4
OlK-6.2
3 BbinonHeHWe AoMmallHEN 2
paboTbl
Konnokemym Ne 1 2
4
5 NMocewaemocTb 1

6 PaboTta Ha 3aHATUMU 2




UTtoro:

30

2 moaynb
No Pesynbrar Bupg, pa6oTbl / cnocob
(vnaukaTop)
Kputepuu oueHnBaHus
1 | ONK-1.3 NabopaTtopHblie paboTol - 4 4(16annzal
nabopaTtopHyto pabor
. paTopHyto paboty)
2 KoHTponbHaAa pabota N2 5 (5 3apaHuin, 1 6anna 3a
OlnkK-2.4
OAHO NpaBuUIbHOE
KoHTponbHaa paboTta N2 6
OnkK-3.1 pelleHHoe 3a4aHune)
KoHTponbHaAa pabota Ne 7
OMNK-3.2
KoHTponbHaa paboTta Ne 8
OlK-6.2
3 BbinonHeHWe gomaliHen paboTbl 2
Konnokesmnym Ne 2 2
4
5 NMocewaemocTb 1
6 PaboTa Ha 3aHATUM 1
Utoro: 30
7 JK3ameH 40 (4 3apaHua B bunete no
10 6annos.)
MUtoro 3a 1 cemecTp 100 6annos




OLLEHOYHbIE MATEPUA/IbI A1A NPOBEAEHWA TEKYLLEN ATTECTALIUU
TeKyLLMiA KOHTPOJIb YCrIEBAEMOCTU
XuMmuueckas TepmoauMHaMmKa
1 moaynb

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

Kakoe xonmdgecTBo TEIIOTHI moTpedyeTcs, uro0bl HarpeTs 10 r. mapoB pTytd mpu 10 °C mpu MOCTOSHHOM
naBieHun? (mapbl pTYTH OJHOATOMHBI).

VcTHHHAs aTOMHasi TEIUIOEMKOCTh POMOMHYECKON cephbl BhIpaxkaeTcsi ypaBHenneM: Cp = 1498 + 26,11*10°T.
Onpenenuts 3HaYeHUE CPeTHEH aTOMHOM TEITOEMKOCTH cephI B mipeaenax ot 0 mo 95,6 °C?

Bpunciuth UCTUHHYIO MOJIBHYIO TEIJIOEMKOCTh MeTaHa Ipu mocTosHHoM gaBieHud u 1300 K, monbp3yschk
tabnuneit GpyHkuit DitHmTeHa?

KontpoJsbnasi padora Ne2. Tema: «IlepBoe Ha4a/10 TEPMOIMHAMUKH.
Tepmoxumus»
Ipumep
Terutora pactBopenust cyibghura Hatpus 1pu 18 °C -11,3 Kmk/MOJb, a TEIUIOTA THPATAIMK 3TOW COJIM TPH TIEPEXOJIe B
CeMU BOJIHBIN rupaTt -58,16 Kimk/Moib. OnpeaeuTe TEIIoTy pacTBOPEHHUS TuIpara?
Cpennsist yaenbHas TEIDIOEMKOCTh OeHzona B uHTepBane Temneparyp or 0 no 80 °C 1,745 mx/r*rpan. MonbHas
TEIUIOEMKOCTh alleTUIeHa B TOM ke uHTepBaie Temmeparyp 43,93 mx/monb*rpan. TemmoBoit sddexr peakiym

NPEBpaIIICHHS alleTHIeHa B OSH30J1 IIPH CTaHIapTHBIX YeiioBusax 630,8 kmk. PacCunrath TeruioBoi 3h(heKT 3Tok peakimu
npu 75 °C?

Konrpoabnasi pa6ora Ne3. Tema: «Bropoe Hauaao TepMoIMHAMUKH»
Ilpumep
Paccuurtars M3MeHEeHHE SHTpoNMM B mporecce cMerrenus S kr. Boaer npu 80 °C ¢ 10 kr Boasl npu 20 °C?
VY ieapHYIO0 TEIIOEMKOCTD BOJBI CUNTATE IIOCTOSHHOM U paBHO# 4,184 mx/r*rpan.
Omnpenenuts U3MEHEHNE M30XOPHOTO MOTEHIMANa U BHYTPEHHEH SHEPIUu MpH 0OpaTUMOM HCTapeHu# | Monb
opoma npu gasinennu 1,013*10° u/m? u Temneparype kunenus 7,3 °C? Temtora ucnapenus 6poma pasna 31,0
KIDK/MOJIB.

Kontpoabnasi padora Ned. Tema: «3akon aeiictBusi macc. M3orepma

XHMHYECKOH peakuum)
Ilpumep
Ipu 444 °C xoHcranTa paBHOBecHs peakimu: Hy + > = 2HI, K,=50. Ckonbko Monelt Booposia HyKHO J00aBHTH K 1

Motk HI, 4To0BI cTeneHpb aucconmariy craia papaoi 10%?

Jlnst peakimn: Hy; + Cl; = 2HCI, npu mexotopoit temmieparype Ky=1. Onpenenuts cocta (B 00bEMHBIX MPOICHTAX)
PaBHOBECHOH PEaKIMOHHOM cMecH, TomydeHHO! u3 2 1. Bomopoza u 3 1. Xnopa?

Hnsa peakuym Hp + 1 = 2HI, K=50 npu 444 °C. Onpenenits HanpaBieHUE MPOLIECCca, CIIM UCXOAHAsT CMECh UMEET

cneyronwi coctaB: Ho—2 M, -5 M, HI-10 M

2 moaynb



KonrpoabHasi pabora Ne5. Tema: «3aBHCHMOCTh KOHCTAHTHI PABHOBECHSA

XHMHUYECKOH peakuu 0T TeMIePaTypbl»
Ilpumep
Omnpenenuts TEIIOBOH 3G GEKT peakunu JUCCONMAMA MarHe3HuTa, €Clii YIpyrocTsh Auccounanuu npu 490 °C
paBHa 59 MM. pT. CT., a ipu Temmepatype 540 °C — 747 mm. pr. c1.?
Hus peaknmun COCl, = CO + Clp, 3aBHCHMMOCTh KOHCTAHTBI PaBHOBECHSI OT TEMIIEPATyphbl BBIPAXKAETCS
ypaBuenuem: IgKp = 5020/T + 1,751gT — 11,58. Berunciauts TemnoBoi a¢dekr peakuuu npu 400 °C?

Kontpoabnasi padora Ne6. Tema: «@a30Boe paBHOBecHE B OIHO- H
ABYXKOMIIOHCHTHBIX CHCTEMAX)

Ilpumep
V3meHeHune naBiieHus nmapa BOABI IIPU YBEJIMYEHUH Temreparypsl Ha 1 rpagyc Llenabcus BOIM3M TeMIepaTypbl
KHMIIEHHUs 10 aTMOcepHbIM naBieHueM pasao 0,0347*10° u/m**rpaj. BelUMCIUTE TEMUIOTY MCIAPEHHS BOJIbI
npu 100 °C u 1,0133*10° n/m?*rpan?
JHasnenune napa xmopodopma mpu 40 °C paBHO 369 MM. pT. cT., a iprr 50 oC — 535 MM. pT. CcT.. Beramcnutsp
TEIUIOTY UCTIapeHus XIopodopma?

Konrpoabnasi padora Ne/. Tema: «TepMoguHaMuKa pacTBOPOB»

Ilpumep
Paccunrars Temnmoty pacTBopeHHs | MONB XJIOpOBOAOPOIA B 3 MOIB BOIBI, €CIIM U3MEHEHHE MaplHaIbHBIX
MOJILHBIX 3HTaIbIMI Boabl — 36,28, a HCI — 5,77 xmx/Mons?
KakoBa noynkHa ObITh KOHIIGHTPAIMs BOAHOI'O PacTBOpa caxapa, 4ToObl JaBiicHHE Mapa pacTBopa Obuio Ha 1 %
HWKE JaBJICHUS TTapa YUCTOU BOJIBI?
Ompenenuts U3MeHeHue HTponuu npu cmemennu 100 r. metanona co 100 r sTaHona, cuuras, 4TO OHHU
00pa3yroT WAeaTbHBINH PacTBOp?
Uemy paBHa aKTUBHOCTBH BOJBI B PACTBOPE, €CITU JAaBIICHNE BOJSHOTO Mapa Haj HUM paBHO 700 MM. pT. CT. mipH
100 °C?
PactBopumocts 100 % aByokucu cepsl B cossipoBom Maciie ripu 10 °C coctasisier 40,6 /1, a npu 20 °C — 23,4
r/n. OnpeaenuTs MOJSIPHYIO TEIJIOTY PACTBOPEHHS?

NMpomerkyTouHana aTrecrauma

2.MakKeT 3K3ameHauuOoHHOro bunera no AuUcuunanHe
«dPusnyeckaa xmmuma»

(I cemecTp)

1. Craructuyeckoe TOJKOBAHHWE OSHTPOIMHM. YpaBHeHHe bonbivana. TepMoauHaMudeckass BEpPOSTHOCT.
[ocrynar IInanka. Beraucnenue abCoMOTHOM SHTPONNH.
2. 1IATb OCHOBHBIX THIIOB IMarpaMM IUIABKOCTH JABOMHBIX CHCTEM.

3. 3amaya

Xnmunyeckana KMHeTUKa

JNlabopaTopHble paboTbl MO GUINYECKOM XUMUKN (XMMUYECKAA KMHETMKA) BbINOJIHAKOTCS MO
[BOE WAW WHAMBMAYaNbHO (€civM B rpynrne HeYeTHoe YMC/IO CTYAEHTOB). Bpems ana

BbINO/NHEHMA nabopaTopHOl paboTbl 4 akagemMuyeckux 4Yaca (ase napbl). Pacyetbl Mo



NnabopatopHbiM paboTam OCYLLECTBAAIOTCA CTYAEHTaMW B [AOMALUHWUX YC/IOBUSAX C
NCNO/Ib30BaHMEM KOMMbIOTEPA, XKenaTesbHbln BUg, odopmneHna nabopatopHoi paboTbl B
Word u Excel ¢ pacneyatkoi Ha anctax 6enom bymarn popmata Ad. JlabopaTopHbie paboTbl

BbINO/IHAIOTCA NO 3apaHee COCTaB/IEHHOMY rpaduKy.
1 moaynb
KoHTponbHasa pabota Nel. Tema: Heobpatumble peakumm nepBoro nopsaka.
B 3TOM TEMe paccMaTpUBatOTCA CieayroLLme BONpoChl:
1. Y10 Ha3bIBAETCA CKOPOCTHIO XMMMNYECKOM TOMOFEHHOM PeaKkLmn.
2. MoneKkynapHOCTb XMMNYECKOM peaKLMM.
3. 3aKOH AEeNCTBYHOLWMX MacC.

4. KOHCTaHTa CKOPOCTM XMMWYECKOM peakumu. PasmepHOCTb KOHCTaHTbl CKOPOCTU B

3aBMCMMOCTM OT NOPAZKA PEaKLUMU U PasMEPHOCTU UCMONb3YEMOM KOHLEHTPALUMN.
Mpumep Mmunu4HeIx 300aHUl

1. B onbiTe N0 TepMUYeCKOMy pacnagy HangeHo, YTo Bpema noaypacnaga TPMOKCaHa npwm
185°C MO MOHOMONEKYNIAPHOMY MEXAaHM3MY PaBHO roay. MamepeHue ero KOHUEHTpaLmm
yepes 30 1 135 MUHYT Nnocne Havana onbITa NOKA3a/0, YTO 33 BPEMA MEXKAY STUMU ABYMA
nsmepeHmammn pacnanocb 1,310 yactmu. Yemy paBHa HauvasbHaAA KOHLEHTPaUms

TPUOKCaHa?

2. Mpu HarpeBaHUM pactBopa ANOPOMAHTAPHOM KUCNOTbl OHa pas3naraetcs Ha
H6poMManermHoOBYIO U BPOMMUCTOBOAOPOAHYIO KMCNOTbI, Npu 323 K B Haya/NbHbIA MOMEHT
peakumMn Ha npoby onpeaeneHHoro obbema naet 10,095 mn. pactBopa LLLEN0YN N3BECTHOM
KoHueHTpaumu. Mocne 214 mmH Ha Npoby Toro e obvema naet 10,36 mn, a yepes 380 muH

—10,57 mn. pactBopa wenoun. Bpemsa sesae ykazaHo OT Havana onbITa.

BbIYMCANTb KOHCTAHTY CKOPOCTM 3TOM MOHOMOEKYIAPHOMN peaKkLmm 1 onpeaennTb, Yepes

CKOJ1bKO BpeMeEHU pPa3noxKnTca 1/3 Ha4Ya/IbHOro Ko/AM4ecCTBa AM6pOMHHTapHOVI KUCNOTb.



3. Kakve U3 HUKe Nepeyvuc/ieHHbIX peakuuin MOryT ObiTb 3/1emMeHTapHbIMU? Peakuums
HY/IeBOro MOpPAKa, Peakuus NepBoro nopagxa, obpatMman peaKkuus NepBoro nopsaka,

peakumA BTOPOro NopAaKa, peakumsa gpobHoro nopasaka.
KoHTponbHasa pabota N22. Tema: HeobpaTtnmble peaKkumm BTOPOro nopsaaxa.
B aTOM Teme paccmaTpmBatoTca cneayoLme Bonpochl:
1. Tpu cnydan NpoTEKAHUA peakumii N0 MeXaHn3My BTOPOro NopaaKa.
2 PaamepHOCTb KOHCTAHTbI CKOPOCTU peaKLLMii BTOPOro NopagKa.
3. Nepwropg nonypacnaga Ana peakumi ogHOCYOCTPAKTHbBIX U ABYXCYOCTPaAKTHbIX.
lpumep

1. Na3oBana peakupysa 2A — B nmeet BTOpPOM NOpAZOK NO A M NPOTEKAET NPU NOCTOAHHbIX
obbeme M Temnepatype C nepunogom nonypacnaga 1 yac. Ecam HavanbHoe gasneHue A
paBHO 1 6ap, TO KakoBbl NapuManbHble AaBneHus A n B n obuiee gasneHme yepes 1 yac, 2

Yyaca, 3 Yyaca, Noc/ae OKOHYaHMA peaKLI,MVI?

2. BbluncanTb cpegHee 3HaYeHME KOHCTaHTbl CKOPOCTU PeaKkuym OMbINEHMA 3TMUNALETaTa
€KUM HaTPOM, ecau HanaeHo, 4To npu B3aumogenctsum 0,3114 monen stmnauetaTa C
0,5638 monen Wenoun KOAMYEeCTBO 3TUX BELLECTB B PEAKUMOHHOW CMECU WM3MEHANCb

cneayrowmm 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 peaKkuuid 3aKOHYMTCS paHblue (cTeneHb npespalleHna 99%) peakuumsa
NnepBoro MopsAaka MAM oAHOCYOCTPaKTHAA peakuma BTOPOro MopagKa, Npu YCIOBUWM YTO
YMC/IEHHbIE 3HAYEHMSA KOHCTAHTbl CKOPOCTU peakumii paBHbl M HayaslbHble KOHLEHTPaLUK

Beuwecrs 0O4nHaKoOBbI.



KoHTponbHasa pabora Ne3. Tema: ObpaTmblie peakuum nepsoro nopsaaka. MapannensHole

peaKuym NepBoro Nopsaaxa.
B 37Ol TEME paccMaTPMBAKOTCA CleaytoLme BOMpoch!:
1. MeToApb! HAXOMAEHWSA KOHCTAHT CKOPOCTEN PeakLMi U3 KMHETUYECKUX AaHHbIX.

2. CeneKkTMBHOCTb npouecca, MuHTerpanbHaa W aubdepeHuManbHaa CeNeKTUBHOCTD,
HaXOXAEeHMEe KOHCTAHT C WMCNOo/Ib30BaHMEM OCOBEHHOCTeN MpOoTeKaHMA napanienbHbIX
peakuui.

3. ConpsaKeHHble peakumm, ABNeHNE XMMUYECKON UHAYKLMM.

Ilpumep

1. KOHCTaHTa CKOPOCTM TrOMOreHHOro MOHOMOJIEKY/IAPHOIO npoLecca UUC-TPaHC-
nsomepusaumm 6yteHa npu 417°C pasHa 1.6 10°c?. KoHcraHTa pasHoBecua npu 3Toi
TemnepaTtype pasHa 1.14. B HayanbHbIA MOMEHT BPEMEHMU B CUCTEME NPUCYTCTBYET TOJIbKO
unc-m3omep. BblumcnnuTe Bpema  OOCTUMEHMA PaBHOBECUA, BPemA  OCYLLECTBAEHUA

npespaweHnA Ha 30% oT Hanbonbluero BO3MOXKHOro, BpemMma NaMeHeHUA KOHUEHTPaUNU

uMc nsomepa Ha 2.6%.

2. NapannenbHaa peakums NepBoro Nnopsaka NPOTEKaeT No ABYM HanpasieHnam A — B, ¢
KOHCTaHTOM ckopocTh ki u A — C, c KOHCTaHTOM cKopocTh ka. M3BECTHO, YTO B HaYa/lbHbIN
MomeHT BpemeHu [A]o=0.1M; [B]o = [Clo =0. ki;=100.0c* n k» = 10.0c? . Onpegenwvte Bpema
nosiynpespaLleHnn Bewectsa A . Bbluncaute Tekywme KoHueHTpaumm B n C Ko BpemeHu

t=1.0mc.

3. B uyem npuUHUMNMANBHOE OTANYME COMPSAMKEHHbIX PeakuMin OT napannesbHbIX

KOHKYPUPYIOLLMX Peakumit. YTo Takoe Xummnyeckas MHAyKuma?

2 moaynb

KoHTponbHasa pabota Ned4. Tema: MNocnepoBatenbHble peakumn, npuHUMn boaeHwTenHa.

Hepa3BeTBHEHHbIe LenHble peakunn.

B 3TOl Teme paccmaTpuBaloTca cieaytoLime BOnpoch!:



1. TabunbHble BeLLLeCTBa B peaKkLmaX.
2. CTagmun LenHbIx peakuumn.

3. MpuHUMN HEYHUYTOXKMMOCTU CBO6OAHOVI Ba/IEHTHOCTMH, B3aMMO,£I,E‘I\;ICTBM€ pagnKanos

[IpYT C APYroMm.

4. 3aBUCMMOCTb CKOPOCTM PAAMKA/IbHbIX LEEMHbIX PEAKLMIA OT pa3mepoB 1 GopMbl Cocyaa.
lpumep

1. Kakas 13 cTagmMi uenHon peakuum TpebyeT Hambonbluen SHEepruu akTMBauUMKM, OTBET

noAacHure.

2. Mepeuncnute Hambonee WMPOKO WCNOMb3yemMble  CMOCOBbI  MHUUMANM3ALUM

PaAMKaNbHbIX LEMHbIX PEAKLUMA.

3. O6bACHWUTE NoYemMy NpY NOCNEA0BaTe/IbHOM MPOBEAEHUU PEAKLMM B PEAKTOPE MOXKET

6bITb NN0XanA BOCMPOnN3BOAMMOCTDb PE3Yy/1bTaTOB.

KoHTponbHasa paboTta Ne5. Tema: BansHme TemnepaTypbl Ha KOHCTAHTY CKOPOCTU peakuumi,

YpaBHeHne AppeHunyca. Teopma BUHAPHbIX CTOJIKHOBEHWIA.
B aTOM Teme paccmaTpmBatoTca cneayoLume Bonpochl:
1. 3aBMCMMOCTb NPEeA3KNOHEHLMANIbHOTO MHOXUTENA OT TEMNEPaTypbl.
2. Cnyyam oTpuLaTeIbHOrO TeEMMNepPaTyPHOro KOappuLMeEHTa U NX 0ObACHEHMUE.
lpumep

1. KoHcTaHTa ckopoctu pasnoxkeHma NoOs B razosom ¢ase npu Temnepatype 338 K paBHa
0,293 mwuH?, 3Heprna axkTmeauum coctasnset 103,4 Kok/monb. Haiitm  Bpema

nonynpespatlieHma npu 353 K.

2. [IBe peaKuMM OAMHAKOBOro MOpPAZAKa MMEIOT OAMHaKOBble NPeA3KCNOHEHLUMaNbHble

MHOXUTENN, HO UX SHEPTUWN aKTUBALMM pa3inyatoTca: Ex-E1=83,196 Kax/Mmonb.



PaccunTaTb OTHOLLEHME UX KOHCTaHT ckopocTeit ki/kz npu 434K
3. O6bACHMTE NoYeMy NEPBUYHDBIN GOTOXMMMUYECKUI NPOLLECC HE 3aBUCUT OT TeMnepaTypbl.
KoHTponbHasa pabota N26. Tema: KaTanns romoreHHbIN U reTeporeHHbIN.
B aTOM Teme paccmaTpmBatoTca cneayoLme Bonpochl:
1. icnonb3oBaHWE rOMOreHHOro 1 reTeporeHHOro KaTtasim3a B TeXHUKe.
2. Buapl romoreHHOro KMCI0THO-OCHOBHOTIO KaTanunsa.
3. HeogHOpOAHOCTb NOBEPXHOCTM KaTanusaTtopa, OTpaBneHmne Kataaumsatopa.
Mpumep

1. ObbACHUTE, NOYEMY B reTepOoreHHOM KaTa/iM3e A0BOJIbHO YacTO BCTPEYAloTCA Peakuum

HYN1€BOTO UM OTPULLATEIbHOIO NOPAAKA.
2. Kputepmin oTHECEHMA peaKLMi K cneumpuyeckomy KUCI0THO-OCHOBHOMY KaTanuay.

3. Haubonee uacto BCTpeyarwwmeca Kata/IMTUHECKMnE Adbl ONA reTeporeHHbIX

KaTa/1In3aToOpPoOB.

INEeKTpoXxumusa

1 moaynb

KoHTponbHaa pabora Nel. Tema: «Teopus AppeHuyca. BoaopodHbii nokasaTtenb.
BydepHble pactBopbl. TlMaponms conemn»

Ilpumep

1. Kakumu meromamu m3mepsiercs sennuuna PH? [ToscHUTE CynTHOCTH KaXKI0T0 METO 1A,

BriBenute ypaBHEHHE 3aBUCUMOCTH CTETICHH JUCCOIMAIMA OT KOHIICHTPAIIUN DJICKTPOJIHTA.

3. OtHolIeHHE KOHIEHTpPAIlMM WOHOB BOJOPOJa B pPacTBOpe OCH30WHOW KHCIOTHI K KOHCTAaHTE
JACCOTTMAITIH 3TOM KHUCIOTHI paBHO 99. BEIUNCINTS KOHIICHTPAITUIO U CTENICHD TUCCOITUAITAN KUCIOTHI B
pacTtBOpe?

N

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



Ilpumep

1. Tlowemy cpenHuii KOX(PQUIMEHT aKTHMBHOCTH CEPHOM KHCIOTHI TOpPa3l0 MEHBIIE CPEIHETO
K03 PHIIMEHTA aKTUBHOCTH COJISTHOM KUCIIOTHI MPH OJTUHAKOBBIX KOHIICHTPAITHSIX ?

2. Bpuncauth 00IIyH0 aKTHBHOCTh M CPEIHIOD HOHHYHO aKTUBHOCTH cyib(ara kamus B ero 0.05
MOJISZTLHOM PacTBOpe?

3. Hcxonmst u3 BeNWYMHBI MPOW3BEICHUS PACTBOPUMOCTH XJIOpUAA cepedpa, BHIUUCIHUTL CPEIHUC
WOHHBIC aKTHBHOCTH B HACKHIIIIEHHOM pacTBOpE XJIopua cepedpa?

KoHTponbHaa paboTta Ne3. Tema: «DNeKTpoOnpoBOAHOCTb PACTBOPOB 3/IEKTPO/IUTOBY

Ilpumep

1. B yem cymuocTh penakcauuoHHOro 3¢dekra? Kak Biuser KOHUEHTpalus pacTBOpa Ha €ro
BEITNYNHY?

2. Uepe3 pactBop cyibdara HATpHUd MPOIYCKACTCS ITOCTOSHHBIA JJICKTpHYeckwii Tok. Kak
W3MEHHTCS COCTaB KATOJIMTA U AaHOJIUTA B PE3YJIbTATE DIEKTPOIH3a?

3. DKBHBaJEHTHas JIEKTPONPOBOAHOCTH 1,6%10* M pacTBopa ykcycHOM kucaotsl mpu 25°C paBHa
12,77 Cm*cm?*monp L. BeIUMCINTL KOHCTAHTY Aucconmanuu 1 PH pacteopa?

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

rpaHmuax. 34C uenu Kak TepmoanHaAMUYeCcKan BeIMYMHA. DNEeKTPoaHble NOTeHUManbl.

CxemaTuyeckoe n3obparkeHne 3IeEKTPOXMMUYECKUX LLenen»

1

2)
3)
4)
5)
6)
7)
8)
9

Ilpumep

1. TanpBaHMYeckuil >1IEMEHT, paboTalMi OOPAaTHUMO, BBIIENAET TEIUIO B OKPYKAIOLIYIO
cpeny. Kak 3aBucut 3/1C naHHOTro 371€MEHTa OT TEMIEPaTyphl?

2. BplUUCINTD 3JCKTPOMHBIA TMOTCHIIMAT MEIHOTO 3JIEKTPOJa, 3alOoJHCHHOTO PacTBOPOM
cynbdara Meau, MOISIIBHOCTE KoToporo 0.17

3. 3anuumre cXembl LeNel, B KOTOPBIX UAYT PEaKLIUH:

a) AgCI(TB‘) + 0.5H; = HCl(p_p‘) + Ag

6) Zn + Ag,0 + H20 = Zn(OH), + 2Ag

Konnoxksuym Ne 1.

Kak 3aBUCHT cTeNeHb 3JEKTPOIUTHUECKON TUCCOIMALIMH JIEKTPOIUTA OT a) IPUPOJIBI SJIEKTPOIHUTA O)
MIPUPOJBI PACTBOPHUTENS B) KOHIEHTPAIMHM JJIEKTPOJIUTAa T)TeMreparypbl pacTBopa. OTBeTH a-T
MOTHBHpYHTE pUMepaMu!

BriBenute ypaBHEeHHE 3aBUCUMOCTH CTETIEHH AMCCOIMALIMN OT KOHIICHTPAIUHN HJIEKTPOIHTA.

Uro Ha3bIBaeTCs BOJIOPOTHBIM ITOKa3aTeIeM?

Ba meTona usmepenus PH. Jlate pa3BepHyTHIi OTBET, IpUMeEpH!!

MexaHu3Mm JIelCTBUS UHIUKATOPOB.

Pacnnmmre 1 noscHUTE MEXaHU3M AeHCTBUA Oy(pepHBIX PacTBOPOB?

[Touemy pacTBOpEI aMHHOKHCIIOT (O€IKOB) 00JIaAa0T MOBBILICHHON Oy(QepHOl eMKOCTBIO?

Pacniumiure noctaguitHO TUAPOIN3 XJIOPUA aTIOMUHUSL.

PacTBOp c1aboit 0AHOOCHOBHOW KHCIOTHI JOBOJILHO BBICOKOM KOHIEHTpanuu pazdasieH B 10 pa3. Ha
KaKylo BEIMYUHY N3MeHuTcs PH pacTBopa npu 3Tom?

10) OTHolIeHHE KOHIIGHTPAMM HWOHOB BOJOPOAAa B pacTBOpe OCH30WHON KHCIOTHI K KOHCTaHTE

JUucconuanunu 9TOM KHUCIIOTHI paBHO 100. BerynciuTh cTeCHb JUCCOoUan KMCJIOThI B 9TOM paCTBOpC?

11) TMocne MSATUKPATHOTO pa30aBiICHUs PACTBOPa YKCYCHOW KHCIIOTBHI JIOBOJIHO BBICOKOW KOHIICHTPAIIUH

BenMyrHA PH moiryuyeHHOro pacTBopa paBHa 2.78. BEUMCINTD KOHLIEHTPALUIO HCXOAHOTO pacTBopa?



12) B pacTBOpe YKCYCHOM KHCIOTHI KOHIIEHTPALIHS HEANCCOIMMPOBAHHBIX MOjIeKyl B 100 pa3 mpeBbIaeT
KOHIIEHTPALMIO HOHOB BOIOpOa. BeuucInTe KOHLEHTPALUIO pacTBopa?

13) 3aBHCHMOCTh KOHCTAHTBI AUCCOLMAIIMU MACISTHON KHCIIOTHI OT TEMIIEPATyphl BHIPaXKAaeTCsl ypaBHEHUEM
IgK = -aT — b/T + Cc. BBIYnuCIUTh SHTAIBIUIO AUCCOLMAIIMU KHCIOTHI ipu 298K?

14) BeI4uCIUTh KOHICHTPAIIMIO BCEX MOHOB M HEIMCCOLMHPOBAHHBIX MOJICKYJ YKCYCHOH KHCIIOTBHI B €€
0,3M pactBope.

15) Berauciuts pH 0,2M pactBopa MajaenHOBON KHCIOThI?

16) PactBop mamiateipaoro crupta (PKb = 4,75) ¢ HavansHO#t koHieHtparmeii Co orturpoBan Ha 40%
COJISTHOH KHcnoTol. YUemy OyneT paBHa BenmunHa PH monmydenHoi OydepHoi cMecu?

17) Kakue pacTBOpbI Ha3bIBAIOT PEATbHBIMU?

18) Iloyemy Henb3s ompenaenuTh KO3(D(GHUIMEHT aKTHBHOCTH OTIEIBHOIO COPTa HOHOB B pacTBOpE
3neKTponuTa?

19) Kak 3aBuCHT BelMYMHA CpeHEro KOA()(HUIMEHTa aKTUBHOCTH O3JIEKTPOIUTA OT KOHIECHTPALHU
nocaegHero?

20) [Mouemy cpenHuii KOIPPHUIMESHT AKTUBHOCTH CEPHOM KHCIIOTHI TOPa3I0 MEHbIIE TAKOBOTO ISl COJISTHOMN
KHCJIOTHI IPH OTUHAKOBBIX KOHIIEHTPALHSIX ?

21) [peanonoxuTe, MOYeMy CpeAHUI KOIPPHUIMESHT aKTUBHOCTU XJIOPHUIA JUTUS OOJIbIE TAKOBOTO IS
XJIOPHUJIA KaJIUsl TIPH OJTMHAKOBBIX KOHIICHTPAIUIX UX PACTBOPOB?

22) Kakue (hakTopsl ¥ KaK BIUSIOT Ha IDIOTHOCTh M PalyC HOHHOM aTMOC(hephI?

23) Kakue nonymenus cuenanbl Jlebaem u ['lOKkenaeM Npu BbIBOJE YPaBHEHUH Ui KOI(PQPHUIMEHTOB
aKTUBHOCTH?

24) IToyemy conpBaTallMsi HOHOB YBEINYMBACT BEIMYMHY X KO3(D(DHUIIMEHTOB aKTUBHOCTHU?

25) BBIYHMCINTE CPEeIHIO HOHHYIO aKTHBHOCTE Cyiib(ara Kanus B ero 0,05-MosuibHOM pacTBope?

26) BBIYKHCIIATH CPETHIOI HOHHYIO aKTHBHOCTB JJICKTPOJINTA, MOAYUYECHHOTO MpH peakiuu 200Mr HATpus ¢
200Mmi1 BOABI?

27) B pactBope comepatcsi cyiabhar HATPHUs U XJIOPUI Kajusi, MPUYEM MX KOHLCHTPAIMH OJUHAKOBBI, a
nonHas cwia pasaa 0,08. Berancnure cpeHrie HOHHBIE aKTHBHOCTH COJIeH B pacTBope?

28) Vcxozst n3 BeJMYMHBI TIPOM3BECHUS PACTBOPUMOCTH XJIOpHIA cepedpa, BEIYUCINTE CPEIHUE HOHHBIC
aKTUBHOCTH B HACBILIEHHOM PacTBOpPE XJopuaa cepedpa?

29) PaccumraiiTe CpeHIO HOHHYIO aKTHBHOCTH XJIOpUa KaJMHUs, IPH €ro MOJSUTbHOW KOHICHTpPAIMU =
0,05 u cpeaaem koadunmente aktuBHoCcTH = 00,3047

30) BounciauTh cpeqHue HOHHBIE KOA(D(OUIMEHTHI AKTUBHOCTH JICKTPOJIMTOB B BOJTHBIX PacTBOPaXx,
coJiep KallIuX XJIOPH] KaJblUsl U HUTPAT HATPUSI MOJISUTBHBIE KOHIIEHTPAIUK KOTOPBIX COOTBETCTBEHHO
pasubr 0,012 1 0,018. Ba =1,5.

31) Kak yMEHBIIUTH COMPOTHBICHUE METAIUIMIECKOTO ITPOBOTHUKA?

32) Kakue (akTopsl W KaK BAMAIOT Ha BEIWYHMHY 3JIEKTPOIPOBOTHOCTH PACTBOPOB DIIEKTPOIHUTOB?
OOBsICHUTE MEXaHU3M 3TOTO BIUSHHS.

33) KakoB ¢usmueckuii CMbICT BETUYHHBI YICIBHOM IEKTPOIPOBOTHOCTH?

34) Bo ckoabKO pa3 0oJIblIe WM MEHbIIE a0COTI0THAS CKOPOCTh HOHA €r0 MOJBIKHOCTH?

35) OOBsICHUTE 3aBHCHMOCTH YAEIBHON 3JIEKTPOIPOBOAHOCTA CHIIBHBIX M CHa0BIX 3JEKTPOJHMTOB OT
KOHIICHTpAIu?

36) OOBsiCHUTE peaKkUusIMH, MOYEMY IOABM)KHOCTh KaTHOHA THJIPOKCOHHMS BBIIIE, YeM IOJBHIKHOCTh
TUAPOKCH]T aHHOHA?

37) Iloyemy Ha 3aBUCHMOCTH PacTBOPOB MHOTHX JJIEKTPOJIHMTOB MOSBISETCS MaKCUMYyM, C YeM OH CBsI3aH?
OOBsICHUTE 3TH SIBJICHUSI.

38) IMovemy MOABMKHOCTD MOHA JINTHSI MEHbIIIE TIOJBUKHOCTH HOHA HATPHUSI?

39) Yro Takoe a3¢ppext Buna??

40) B uem mposistercs a¢p ekt ebas-DanbkeHrarena?

41) Kak ormpenenuTh KOHCTAHTY JUCCOIHAIIH dJICKTPOIIUTA, U3MEPSISL €r0 IIEKTPOIPOBOJHOCTH?

42) Kak ornpeaenuTh TeIUIOTY JUCCOILMAIMN YKCYCHOM KUCIOTH METOIOM KOHITYKTOMETPHH?

43) Yto mpou30WAeT ¢ BENMYMHAMH KOHLCHTpALMH KaTOJIMTa W AQHOJHMTA B PE3YJIbTAaTe OSJICKTPOIIH3a
pacTBOpa CEpHOI KHUCIOTHI C TNIATHHOBBIMH JJIEKTPOIaMH?

44) Kak paccyuTaTh pajuyc B I'MAPATHPOBAHHOM COCTOSIHHM MOHA HATPHS, €CIIH M3BECTHA BSI3KOCTH BOJIbI
npu gaHHOU Temneparype? bonpiie nin MeHblie OyneT MoABHKHOCTb 3TOT0 HOHA B TIUIEPHHE?



45) DKBHBaJIEHTHAS 3JIEKTPOIIPOBOIHOCTh PACTBOPA MACISHON KMCIOTH IpH KoHmenTparwu 0,01M paBHa
41,3 Cm/cm. Hcxoas w3 BETWYHMHBI KOHCTaHTHI JIUCCOIMAIMU KHCJIOTHI BBIYUCIHTE NPEICIHHYIO
TIOABMXHOCTh OyTHpaT-aHHOHA?

46) Yepe3 pacTBOp JAmuca B TEYCHHE 2-X YaCOB MPOIMyCKaics MOCTosHHBIM Tok B 0,5 A. Cuuras
MOJIBYKHOCTH MOHOB COJIM PaBHBIMU IPEJEIbHBIM, ONPEACTUTe YObUIh (B TpaMMax) B KaTOJWTE U B
a”Honute?

47) O0BsICHUTE, TOYEMY pa3Mep B THAPATHPOBAHHOM COCTOSTHUM MOHA JUTHS OOJIbIIE, YeM HOHA Kasus?

48) Kakass cwia TpH JBWKCHUM YaCTHI[ B OJICKTPOJIMTHUYCCKOW sUEHKEe MPOTHBOACHCTBYET CHIIC
ANEKTPUIECKOTO IOJs. 3alWIINTe ypaBHEHUS 3-ero 3akoHa HpIOTOHA A 3THX CHJI W BBIBEIUTE
CKOPOCTb JBHKEHHS MOHA TAHHOTO copTa’?

49) Haiigute YacTHBIE TPOM3BOAHBIE 00beMa V METAUIMYECKOTO MPOBOAHHKA IMIMHAPUIECKON (HOPMEI
mmHHOM L u paguyca R?

50) BeiBeauTe 3aBUCHMOCTD KO GHIIMEHTa AKTHBHOCTH JaHHOTO COPTa HOHOB B PACTBOPE JIEKTPOJIHTA OT
XIMHYECKUX MMOTEHIIMAIOB TAKOTO COPTa B 3TOM pacTBope?

2 moaynb

KoHTponbHaa pabora Ne5. Tema: «Knaccudukauma snektpomoB. Knaccudukauma
3/IEKTPOXMMUNYECKUX LLenen. PacueTbl 3N1EKTPOXMMUYECKUX PEAKLNIA»

Ilpumep

1. KonneHTpanroHHas [enb COCTOUT U3 aMaIblraMHBIX IMHKOBBIX 3JIEKTPOJIOB, B KOTOPBIX

aKTMBHOCTb IMHKa paBHa 2,73*10° u 1,22*10° M, a 31IeKTPOIUTOM CIIYKHT XJIOPHU]L

nuHKa. Berauenuts D1C menu?

Bce 11 371€KTpO/IBI IEPBOTO POJja MOKHO peain30BaTh Ha mpakTuke? [Touemy?

3. Or d4ero 3aBHCHUT BeJIMYMHA IIOTEHLUHMAla Ha KpPUBOW MOTEHLHUOMETPUYECKOTO
TUTPOBAHUS?

N

KoHTponbHaa pabota N26. Tema: «IneKTpoKanunapHble aABneHUA. [JBOWHOM
3NIEeKTPUYECKMIM cnon. NMonapmnsauma aNeKTpos0B»

Ipumep

1. Tloyemy NIpPOMCXOIUT TOJAPU3ANUS SIEKTPOAOB MPU MPOXOXKIESHUH TOKa depe3
3JIEKTPOXUMHUUECKYIO LIeTIb?

2. Meramyeckas IUIAaCTMHKA pasmepamu  50*60*2 MM®  3JIeKTPONMTHYECKH
nmokpbiBaeTcs cepedpoM. CKOJIbKO BpEMEHH HYKHO Ipomyckath Tok 800 MA, 4ToObI
TOJILIMHA MOKPBITUS cocTaBuna 0,1 mm?

3. B uem cymuocts mogenu JIDC ITepua?

KoHTponbHaa pabora Ne7. Tema: «[lepeHanpaxeHne anddysun. MNepeHanpsrkeHue
nepexoaa. YpaBHeHuna ®onbmepa n Tadensa»

Ilpumep

1. Yro nHazpBaercs muddys3noHHsIM cioeM? Kakue (akTopbl BIHSAIOT Ha €T0
TOJIIMHY?

2. PaBHOBECHBIN 3JCKTPOIHBIA MOTEHIIMAT HEKOTOPOI'o 3JCKTPOAa IEPBOro pojaa
(z+=2) paBen -0,29 B. Koncrautel @ u b ypaBHenus Tadens ans aHogHOI
peakuu paBHbl cooTBeTcTBeHHO 0,412 u 0,085 B. BprumcnuTs moTteHmuan
JIAHHOTO JIEKTPO/Ia B KAYECTBE KATO/1a, €CJIU ILIOMIAIb €70 MOBEPXHOCTH 10 cM?,
a KOTOIHBIHN ToK paBeH 0,6 A?

3. Uro Ha3pIBaeTCs cTaAueH Mepexoaa 3JICKTPOHa SIEKTPOAHON Peakum?



KoHTponbHaa pabora Ne8. Tema: «BamnsHue O3C Ha cTaguto nepexoda 3/1eKTPOAHOM
peakumn. MNMepeHanpsarKeHMe XMMUYECKON peakumn. KaTogHoe BblaeneHne Boaopoaa.
AHOAHOE OKMCNEHME METANNOB. IIEKTPOXMMUYECKAA KOPPO3MA METANNO0B U cNocobbl
3alWMTbl OT HEEY

Ilpumep
1. Kakue monypeakiuyd UAyT Ha CePeOPSHBIX BIICKTPOAAX MPH IJIECKTPOJIH3E
pactBopa KOH?
2. Kakoii mpomecc HaspIBaeTCsi maccuBaiueii MertamwioB? IIpuBemute
MIPUMEPBI.

3. Kakumu cnocobamMu MOKHO YMCHBIINUTH CKOPOCTH KOPPO3UN METAJIJIOB?

KosutokBuym Ne 2.

1) DJIC anemenTa, B KOTOPOM MPOTEKALT ABYXIIEKTpOHHAas peaknus pasHa 0,4328 B mpu 293 K1 0,4291 B
mpu 308 K. Beraucnuts sHEpruto Tud0ca, SHTANBIIHIO U SHTPOMHIO peaknuu pu 298 K.
2) Paccumrarh MoTEHIMA CTAHAAPTHOTO BOIOPOAHOTO IEKTPO/A B IEIOYHOM Cpee.
3) 3amucaTh ypaBHEHHE PEAKIUH B LIEMH:
Co|Co(OH),|KOH|Ag.0|Ag

4) 3anuiure ypaBHEHHE PeaKlnH, POTEKAIONICH B CHCTEME:
Pt,H2|H2504|Hg2S04,Hg

5) 3amummre cxemy LenH, B KOTOPOH MOYKHO OCYIIIECTBUTh PEAKIIUIO:
Cu + 2Fe* = Cu®* + 2Fe**

6) UYro Ha3pIBacTCS BHYTPEHHHM, BHELIHMM M MIOBEPXHOCTHBIM MOTEHIHATIOM (a3 ((HPH3UUIECKUIl CMBICI).

7) OuU3MYECKHUI CMBICI IICKTPOXUMHUYIECKOT0 MOTEHIINAIa KOMIIOHCHTA B (a3e.

8) 3amuimmTe yCIOBUE IEKTPOXUMUYECKOTO PAaBHOBECHSL.

9) ®wusnyeckuii cMbIc Temieparypaoro koddduimenta DJC.

10) TIanpBaHMYeCKHil DIIEMEHT paboTaeT 0OpaTHMO M BBIICIIAET B OKPYIKAIOIIYIO cpeay Termno. Kak 3aBucut
O/J1C naHHOrO 37€MEHTa OT TEMIIEPATYPHI.

11) B/IC anemenTa, paboTtatomero ooparumo, mpu 275 K Gonbiie, yem npu 298 K. Beimensiercs: wiu
MOTJIOMIAETCS TEIUIO MPH PadOTe JAaHHOTO JIEMEHTA.

12) B ranbBaHHYECKOM DIIEMEHTE HJET CaMOIPOM3BOJIbHAS PEAKIHs, B KOTOPOM M3 KOH/JICHCHPOBAHHBIX
BelIecTB 00pa3yroTcs razoobpasHble NMpoayKThl. Kak Biusier yBenmuueHue oOmiero aasieHus Ha DJ(C
JJIEMEHTA.

13) 3amumre cxeMe Ienu, B KOTOPOil UeT peaKIys:

AgClI(tB.) + 0.5H2 = HCl(p-p.) + Ag

14) Tlpemnoxkure cxemy IEMM W 3alUIINTE YpaBHEHHE MOJypeaKUUid M CYMMapHOH peakiMu B IETIH,

COCTaBJICHHOM U3 3JIEKTPOJIOB:
A) IMHKOBOTO M PTYTHOCYIH(HATHOTO
B) cepebpsiHoro u xsopcepeOpsiHOTO

15) Kak 3anuuwetca ctraHgaptHaa 34C ana cneaylowmx Lenen, ecnm WU3BECTHbI
CTaHAAPTHblE 3/IEKTPOAHbIE MOTEHUMANbl COOTBETCTBYIOWMX NOAypeakumin (rae
KaToA, M aHoA, B 3TUX LLenax):

Pb|PbCL,JKCI|AGCI|Ag
Pb|PbCI,|KCI|Hg.CloHg

16)PaccuunTaiite 34C npm 25°C TONAMBHOrO 3N1€MEHTa, B KOTOPOM ByTaH oKucnaeTca
KMCNOPOAOM, eCauM napuuvanbHble [OaBAEHMA BCeX ra3oB paBHbl 1 aTtm.
(3anuwmnTte oTeeT B 06LLEM BUAE).



17) 3aBucumoctb IAC anemeHTa OT TemnepaTypbl MmeeT BuAa: E = a + bT. Monyuute
YPaBHEHUA ANA 3Heprmn rnbbca, sHTaNbNNK U SHTPOMNUN.

18) KoHcTaHTa paBHOBECUA peakLnm:

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

npu 298 K pasna 1,122*10°. Beruuciure cTaHIapTHOE H3MEHEHHE SHEPTUH rHO0Ca ¥ CTaHAapTHOE 3HAUYEHHUE
S/C.

19) Temnosoii a3 ekt peakiym:

Pb + H92C|2 = PbCl, + 2Hg

npu 298 K pasen -94,2 kmx/Mons. DJIC s1eMeHTa, B KOTOPOM IIPOTEKAET 3Ta Peakius BozpacTtaeT Ha 1,45%10° B
npu noBeitieHn Temneparypsl Ha 10 K. Beraucnuts 3C u usmenenue surponuu npu 298 K. Uzo0paszure
CXEMY 3JIEMEHTA.

20) DJIC anementa: Zn|ZnSO4|HY2SO4s)|HQ KOHIIEHTpanHs cyibdaTa muHKa B KoTopoM 0,1 (MossuibHAasH) paBHA
1,375 B. Beraucnute 1o 3tuM nanHeM cTannapTayo JJ{C i KOHCTaHTy paBHOBECHS.

21)BbIYHCINUTh 3IEKTPOAHBIN MOTEHIIMAN KUCIOPOJHOTO JIEKTPoa B aMMUadHOM Oydepe ¢ 0JMHAKOBBIMH
KOHIEHTPALMAMH KOMIIOHEHTOB TIPU NapIUaIbLHOM JaBjeHud Kucnopoaa 1,52%10° Ia.

22) ®Ou3nUeCcKnit CMBICIT JIEKTPOTHOTO TTOTEHITHATIA.

23) B uemM MOXeET 3aKII0YaThCsl pa3HHUIA B 3HAUCHUH CTaHAAPTHBIX AJIEKTPOAHBIX MOTESHIMAIOB XJIOPCEPeOPSTHOTO
U floficepeOpsHOTO ANEKTPOIOB.

24) Kakas nonypeakiys U B KaKMX YCJIOBHSAX HCIOJIb3YETCS B KAUECTBE CTAHAAPTHOM NPU BBEICHUH MOHATHS
3JIEKTPOJHOrO MOTEHIIHANIA.

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

26) UTo TOJI0KEHO B OCHOBY KJIaCCH(HUKAIIIH AIIEKTPOJIOB.

27) Bo3MOKHO 1T yBEJIMUEHHE 3JIEKTPOIHOTO OTEHLIMANIA SIEKTPOAOB IIEPBOT0 poJa PH yMEHbILICHUN
KOHIIEHTpAINH JEeKTpoauTa B HuX. [loscHuTe.

28) JluTnii XUMUYECKN MEHee aKTUBHBIN MeTalT, 4eM Kanwid. [logemy ke cTangapTHBIN 3JeKTPOIHBIN MOTEHITHAI
JIMUTUEBOTO 3JIEKTPOJa OTPHLATENFHEE, YEM KaJIMEBOTO.

29) Bce 1 35eKTpoAbI IEPBOTO poja MOXKHO peann3oBaTh Ha mpakTHke. [IpuBennTte npumepsl.

30) Bnuser nu npupoa MeTaiia ra30Boro 3J1eKTpo/ia Ha BETMUHHY JIEKTPOIHOTO MOTEHIIMANA, PACCYUTAHHYIO
no ypaBHeHuto HepHcra.

31) OnummnTe CTpoeHUE U MPUHIUI paboThl HOHCENEKTUBHBIX AJIEKTPOJIOB.

32) I'ne u moueMy Bo3HHKaET MU PY3MOHHBIN TTOTSHIIMA U KaK €ro yopars.

33) MimeroTcst 1Ba )KUIKOCTHBIX COSTUHEHHSI, KOHIICHTparuu pactBopoB B HuX ouHakoBsl: KCI|NaCl| u KCI|HCI|.
B 1yem npuunHa paznnuus 1u¢y3HOHHBIX TOTCHIUATIOB B IaHHBIX 3JIEMEHTAaX.

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

35)Bsrunciute cranaaptayo DJIC nemnu, B KOTOPOi MOXKHO OCYILECTBUTD PEaKIHIO:

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

36) IIpu 298 K D/IC KOHIIEHTPAIIHOHHOTO JIEMEHTA!

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

pasna 0,0185 B. MomsusHOCTE TIepBoro pactsopa — 0,05, Broporo — 0,005. Berauciute cpeaauii KoaguuueHTt
AKTUBHOCTH B 00Jiee KOHIICHTPUPOBAHHOM PACTBOpPE CyJb(daTa IWHKA, €CIIK BO BTOPOM PACTBOPE ITOT
ko3 unment = 0,477.

37) DAC anementa Pt,H2(1 arm.)|HCI| AgCl(TB.)/Ag

IIpu 298 K pasna 0,332 B. Beruncnure BenmunHy PH cONSIHOM KHCTIOTHI B 3JIEMEHTE.

38) KoHneHTpannoHHas IeTh COCTOUT U3 aMalbraMHBIX IMHKOBBIX 3JIEKTPOAOB, B KOTOPHIX aKTUBHOCTH ITMHKA
pasua 2,73*10° u 1,22*10° M, a 511eKTPOIMTOM CITy )T XJI0pu 1 KA. Berancimre DJIC nenm.

39) [lodyemy CTaHAAPTHBIN IEKTPOTHBIN MMOTEHITHAT XJIOPCEPEOPSHOTO AIEKTPO1a OOJBITIE CTAHIAPTHOTO
AJIEKTPOAHOTO MOTEHIIHANIA HOICEPEOPSHOTO IEKTPOIa.

40) KakoB ¢usndeckuii cMbicn uncina Oapagest.

41) YUro Takoe BBIXOA MO TOKY JIEKTPOAHON peakuuu. MokeT 1 OH ObITh OoJbie 1.

42)UT0 MO’KHO U3MEPSTH U U3ydaTh METOJAOM KYJIOHOMETpHH (TIPUBEAUTE 10 KpaitHeil Mepe 4 MyHKTA).

43) Urto Ha3bIBaETCS CKOPOCTHIO 3JEKTPOAHON peakuny. 3auIInTe ypaBHEHHUE.

44) TToueMy IIOTHOCTH TOKA Ha MMOBEPXHOCTH JIEKTPO/A €CTh MEPA CKOPOCTH NEKTPOAHON peaKLu.

45) MoryT JIi pa3auvaThCsi CKOPOCTH PEaKIMiA Ha KaToAe M aHOAC OTHOU U TOH K€ SUCHKH, €CITH IIIOMATH
MIOBEPXHOCTH JIEKTPOIOB OJIUHAKOBBI.

46) B U-o6pa3znyto TpyOKy, COAeprKallyo pacTBOP ILEJIOUH MOTPY>KEHBI INIATHHOBBIE 1eKTpoAbl. Hammmmte
YpaBHEHHUS TOJIypEeaKIMi Ha KaX10M JIEKTPO/Ie IIPH IIPOILyCKaHUU TOKa Yepe3 3TOT PAcTBOP.

47) IloueMy NpOUCXOAUT MOJISIPU3ALMS NIEKTPOLOB NIPU NPOITYyCKAHUU TOKA Yepe3 LIEIIb.

48) HazoBuTe BaskHEHIINE CTaIUN SIEKTPOIHON peakunu. Kakas n3 HUX TUMUTHPYIOLIAS.



49) CxoabpKO MIJUTMJIUTPOB ra30BOM cMecH, MPUBEACHHON K HOPMAaJIbHBIM yCJIOBHUSIM, COOTBETCTBYET OJHOMY
KYJIOHY IEKTPUYECTBA, IIPOILYILEHHOI0 Yepe3 KyJIOHOMETP.

50) DnexTponu3epsl, OAUH U3 KOTOPBIX COAEPKHUT PACTBOP CyIb(aTa MEan, a BTOPOH PACTBOP JIAIINCA, COSTUHEHBI
nocienoBaTensHo. [Ipu npomyckannu ToKa, Ha KaTojie MEPBOTO MEeKTpon3epa Beiaenunock 0,54 r. Mean.
CKOnbKO rpaMMOB cepedpa BbIIEINIOCh Ha KaTole BTOPOTO AJIEKTPOJIU3Epa.

51) Kakoe BpeMs Ha[1o MPOMycKaTh TOK 5 A depe3 pacTBOp THAPOKCHIA HATPHS, YTOOBI MOTYyIUTH 2 JTUTPA CYyXOTO
BOJIOPOJia TIPH HOPMAJIbHBIX YCIOBHSX.

52) MeraunyecKas IIacTHHKa pasmepamu 50*60%2 MM a51eKTpoIMTHYECKH MOKpBIBaeTCs cepebpoM. CKOIBKO
BpPEMEHH HY>KHO Ipoiryckath Tok 800 MA, 9T0OBI TONIINHA MOKPHITHS cocTaBmia 0,1 M.

53) Ilpu 31€KTpOaN3€E PAcTBOPA CEPHON KUCIOTHI C MJIATUHOBBIMU 3JIEKTPOJAMH, B TeUEHHE 2 YaCOB HA HUX
BBIIENUIOCH 650 MII Ta3a. BelYncinTh BETMYUHY MMOCTOSIHHOTO TOKA B LU MpH Temiiepatype 24°C,
aTMoc(hepHOM JaBiIcHUHN 745 MM.PT.CT. U AaBieHUH apoB Boxbl 0,0304 aTM.

54) Ilpu snexTpoause pacTBopa cysib(haTa HUKEIS Ha KaTOAE BBIACISIIOTCS HUKEIb U Bogopoa. [IpoxoxkaeHue Toka
1,5 A B TedeHme 25 MUHTY COIIPOBOKAaeTcs BeiaeneHreM 20 Mil. Bogopo/a (H.y.). BeraucnuTe BIX0A HUKENS
O TOKY.

55) Uepes anmexTpoimsep, CoAep Kaiuii pacTBop cynbdara Menu mpoxoant Tok 150 MA. Beraucnuts cKkopocTh
5JIEKTPO/IHBIX PEaKIMii Ha SIEKTPOIaX, ECIIM MUIOMAAU TIOBEPXHOCTH KaTo/la paBHbl 5 1 15 cM?
COOTBETCBEHHO.

56) DKBUBaJIEHTHAs 3IEKTPONPOBOJHOCT PACTBOPA YKCYCHOM KHCI0ThI paBHa 0,95 CM*cM?/r-5KkB. Beraucnurs
3JIEKTPOAHBIN MOTEHIIMAN IFIATUHOBOr'O KaToJa B 3TOM PAacTBOPE, €CIIU a0CONIIOTHAS BETUYMHA ITOJIIPU3ALIUT
anekTpona pasHa 250 mMB.

57) BeiBeauTe 1 3aITUIIMTE OCHOBHOE YPaBHEHHUE dIEKTPOKAMMIUIAPHOCTH. [osICHUTE KaXkpIii TapaMeTp B HEM.

58)Hapucyiite 31eKTpOKaMIIPHBIE KPUBBIE IS XJIOPUAA KaJusl, OpOMU/Ia Kajusl, HoIua Kaus. 3aueM
M3y4YaloT TaKue KpUBbIE (IPUBEINUTE MPUMEDP AJISI METULIUHBI).

59) Uto Takoe ABOITHOM AnnekTpuueckuii cinoit. Hapucyiite momenu J3C.

60) Kak u3mepuTh NOISIpU3aInio Kakoro-nmnoo anekrpona. Hapucyiite cxemy.

61) Uro Takoe nepenanpspkenue auddysun. BeiBequre ypaBHeHHE A TepeHANpsDKEHUS TUPQy3uu.

62) 3anumute 3akoHbl DUKa U MOSCHUTE UX.

63) Kak ocymiecTisieTcsi KaueCTBEHHBIN U KOJTMUECTBEHHBIN aHAIN3 C UCIOIb30BAaHMEM METO/1a MmoJisiporpaduu.

64) Uro Takoe nepeHanpshKeHne Tepexoa.

NMpomeXkyTouHaa atrecrauuma

2.MakKeT 3K3ameHaUuUOHHOro bunera no AuUcuunaAnHe
«PdPusunyeckaa xmmma»

(Il cemecTp)

1. KnHeTnyeckui 3aKoH aencTema macc. KOHCTaHTa CKOPOCTU XMMUYECKOM peaKkuum,
MeTOAbl SKCNEePUMEHTANIbHOIO Oonpeae/ieHUA.

2. Teopus BUHAPHbIX CTONKHOBEHM. YPABHEHME A1 KOHCTAaHTbl CKOPOCTU peaKLni
MeXAy ABYMA Pa3NMYHbIMKM YacTMLamm. ConocTaB/ieHNe PacyeTHbIX U
3KCNepMMeHTa/IbHbIX AaHHbIX.

3. FomoreHHbI KaTanns. KUCNOTHO-OCHOBHOM KaTanms. Knaccndukaumsa peakumnii
KUCNOTHO-OCHOBHOrO TUNA.

LUkana oueHnBaHUA BbINOJIHEHMUA MHAUKATOPOB:



MH,CI,I/IKaTOp CHYUTAETCA BbIMOJIHEHHbLIM, €Cn nmbo  BO BpemA TEKYLLI,er/'I, nmbo
npomemyTquoﬁ atreCctaumnn CTtyaeHT Ha6pan KaK MUHUMYM NOPOrosoe KOJIM4ECTBO
6annos 3a Te BnAbl aKTUBHOCTU, KOTOPblIE OTBEYAIOT 34 ﬂ,aHHbIﬁ MHOWUKATOP.

1- cemecTp

NMpomexyTouHan
Tekywiana atrecrayma
Ne WHpuKkatop artTrectauma (3Kk3ameH)
MNopor Makcnmym MNMopor Makcnmym
1 ONRK-1.3 20 60 20 40
OnkK-2.1
OlnkK-2.4
OnkK-3.1
OnkK-3.2
OrlK-6.2
2-iA cemecTp
NMpomerkyTouyHan
TeKyw,ana arrectauma
Ne WHpukatop artrectauma (3Kk3ameH)
Mopor Makcumym Mopor MaKkcumym
1 OfK-1.3 20 60 20 40
OnK-2.1
OlnkK-2.4
OnkK-3.1
OnkK-3.2
OrlK-6.2

Wkana n Kputepuu BbiCTaB/ieHUA OLEHOK 3a ANCUUNNJINHY:



LLIkana n KpUTEPUM BbICTaB/IEHUSA OLLEHOK «OT/INYHOY, «XOpOoLIO»,
«y[OBNETBOPUTENBHO» W  «HEYAOBNETBOPUTE/IbHO»  OMWCaHbl B JIOKA/IbHOM
HOPMAaTUBHOW  OOKyMeHTauuMm  TBEpPCKOro  rocygapCTBEHHOro  YHMBepcuTeTa
(MonoxkeHne o penTUHroBOoM cucteme obydveHusa ctyaeHtoB TBlY). MonoxutenbHas
OLEeHKa MOXeT ObiTb BbICTaBNeHa TONbKO B TOM C/yyae, e€CAM BbIMOJIHEHbI BCE
MHOMKATOPbI.

Bonpocbl A4n8 NOAroToBKU K 3K3aMeHy No aucuunnivHe «dusmnueckas Xmumua»

1 cemecTtp

OCHOBHble MOHATMA XMMWYECKOM TEPMOAMHAMWMKWN: cucTtema, as3a, KOMMOHEHT.
TepmognHammyeckme nepemeHHble. DKCTEHCUBHbIE U MHTEHCUBHbIE MNepeMeHHbIe.
Moctynat paBHoBecuA. HyneBon 3aKOH TepmoguMHaMuKW. TemnepaTypa. [a30Bbin
TepmomeTp. ABCONOTHAA TemnepaTypa.

YpaBHEHMNA COCTOAHUA CUCTEMbl. YpaBHEeHMe COCTOAHMA WAeaNnbHOro rasa.
YpasHeHue BaH-gep-Baanbca pagna peanbHoro rasa. Kputudeckaa wusoTepma.
Kputnuyeckaa Touyka. CBoMCTBAa BOAbl B CBEPXKPUTMYECKOM COCTOAHMWU. Teopema O
COOTBETCTBEHHbIX COCTOSIHMAX W ee TPAKTOBKA B K/IACCUMYECKOM M CTAaTUCTUYECKOM
TepMOgMHaMUKe. BupunanoHble ypaBHEHUA. YPaBHEHME COCTOAHMA ONA XKUOKOCTEN U
TBEpAbIX Ten.

MepBblh 3aKOH TepmoauHaMuKK. Ero ¢opmynupoBka u cneactsma. PyHKUMU
cocTosHUA 1 GYHKLUMK NyTU. TennoTa, paboTa U M3MeHeHMe BHYTPEHHEW IHEepPrun ans
Pa3/IMYHbBIX MPOLLECCOB B WAEaNbHOM rase. JHTanbnus. BbluMcieHMe W3MEeHEeHWM
BHYTPEHHEN 3HEPrnn U SHTANIbMNKN N3 OMNbITHLIX AAHHbIX.

3akoH lecca. Tennotbl peakymn QV 1 Qp. CtaHAaPTHbIE SHTANBMNU XUMUYECKNX
peakuMin. dHTanbnmMm obpa3oBaHUA XMMUYECKUX cOeaANHEHUI. BO3MOXKHOCTM pacyéTa
3HTANbMUIA XMMUYECKUX PEAKLINIA METOAaMN KBAHTOBOW XMMUMU.

TennoemkoctTn. Wx onpegeneHMe B  KNACCMYECKOM U CTAaTUCTUYECKOWM
TepmogMHamuKe. Mcnonb3oBaHMe TENIOEMKOCTEN A5 PAaCYETOB USMEHEHUSA SHEPTUN,
3HTANbMNUU U SHTPOMUM.

3aBMCMMOCTb 3HTANbMUA XMMUYECKUX PeakLMin OT TemnepaTypbl. YpaBHeHMe
Knpxroda.

BTopoit 3aKOH TepMOANHAMMKN. DHTPONUA, KaK PYHKLMA cOoCTOAHMA. N3meHeHue
SHTPONUMU NpM Heo BpaTumMbix npoueccax. HepaBeHcTBO Knay3suyca, npousBoAcCTBO
3HTponuw, "notepaHHana pabota" n "HekomneHcMpoBaHHas TenaoTa".



MaTemaTuyeck1ii annapaTt TepMmoauHaMmnkn. PyHaameHTabHoe ypaBHeHMe MmMbbca.
BHyTpeHHAS 3Heprua, Kak ogHopoaHan GyHKUMA ob6bema, SHTPONUU U YMCNa MONEN.
YpaBHeHne [unb6ca-Aiorema. TepmoamHammyeckne noTteHumanbl. CoOOTHOLWEHUA
MaKcBenna M MX UCNO/Nb30BaHME MPU pPacyeTax dHEepruu, SHTANbMUU U SHTPOMUMN.
YpaBHeHue M'Mbbca-fenbmronbLa.

TepmoanHaMMYecKMe MoTeHUManbl (xapakTepuctuyeckme OyHKUMKU) U KX
cBolcTBa. PasnnyHble GOpMbl 3anNUCU YCI0BUN TEPMOAUHAMUYECKOTO PaBHOBECUS.
Kputepuii camonponsBoibHOro NpoTeEKaHMA NpoLecca.

Xnmumyeckum noteHuman. Ero pasnmdHble onpeaeneHua. Cnocobbl BbluUCNEHUA
M3MEHEHUN XMMUYECKOro noTeHunasa B TeEPMOAMHAMUKE U CTAaTUCTUYECKOM
TePpMOANHAMUKE.

XMMMYECKMN NOTEHUMAN U CTAaHAAPTHBIN XMMUYECKUI NOTEHLMAN UAEANbHOTO rasa.

XMMUYECKMA NOTEHUMAN peasibHbIX FAa30B W €ro pacyeTbl MO MeToAy /IeTy4yecTu
(dyrmuTmBHOCTHM) NblONUCA.

XMMUYECKMEe paBHOBECUA B 3aKPbITbIX CUCTEMAX. YC/0OBME XUMUYECKOTro
paBHOBecuA. M3oTepma Xxumuyeckon peakumun. CraHgapTHas 3sHeprus [mnb6ca
XMMMUYECKOW peakLmu.

XumMmuyeckne paBHoBecus B razoBoi ¢ase. PasnunuyHbie Gopmbl 3aNnUCU KOHCTAHT
paBHOBECUMA WU CBA3b MeAY HMMMU. 3aKOH [JEeNCTBYIOWMX Macc WU €ero
TEPMOANHAMUNYECKUIA BbIBOA,

Ycnosua ¢as3oBoro pasHoBecuA. YcnoBus membpaHHoro pasHoBecua. lNpasuno ¢as
M'mbbca.

dazoBble paBHOBECUSA B OAHOKOMMOHEHTHbIX CMCTeMax. YpaBHeHne KnaneipoHa
Knaysuyca. Ero npumeHeHuMe K npoueccam nnasneHua, cybammaumm v ucnapeHua B
OAHOKOMMOHEHTHbIX cuctemax (Ha npumepe H20). Anarpammbl COCTOSIHUA Cepbl U
docdopa. IHaHTHOTPONKUA U MOHOTpONUSA. [lnarpamma coctoaHuA yrnepoaa. Pasosble
nepexoabl nepsoro poga. Mnactuyeckne ¢dasosble nepexodbl. MUAKME KpPUCTaNbI.
dazoBble Nnepexoabl BTOPOro poaa. YpasHeHus IpeHdecTa.

OCHOBHble MOHATUA TEPMOAMHAMMKM PaACTBOPOB. DPYHKUMM CMeLleHUs,
N36bITOYHbIE PYHKUMN cmelleHnsa. MonbHaa aHeprua Mnb66bca cmewenuna. NaeanoHblie
pactBOpbl. 3aKOH Payna wn 3akoH leHpu. CTaHAAPTHbLIA XMMMWYECKWIA NOTeHuMan
KOMMOHEHTA B KWAKOM M TBEpAOM pacTBopax. CTaHAapTHble COCTOAHMA "4dmcToe
BewecTBo" 1 "6eckoHeYyHo-pa3baBneHHbI pacTBop".



HeunpeanbHble pPacTBOpbLI. MeTop, aKTUBHOCTEN Jlbtounca. BbluncneHune
KO3OPMUMEHTOB AKTUBHOCTU M3 3KCMNEPMMEHTANbHbIX AaHHbIX MO AaBAEeHUIO Napa
KOMMNOHEHTOB pacTBopa. TepmoagnHammnyeckasa KnaccmpumKaLuma pactBopos.

da3oBble paBHOBECKSA B ABYXKOMMNOHEHTHbIX CUCTEMAX: 3aBUCMMOCTb PACTBOPMMOCTH
BewecTtBa OT TemnepaTypbl, KpUOCKoNMA, 306yanMocKkonms.  IKCTPAKLMOHHOE
paBHoBecue. Ocmoc, ypaBHeHuMe BaHT-Todda.

YpaBHeHua M'mbbca-Arorema-Mapryneca. O6obuweHHoe ypaBHeHue nbbca [Adrorema.
MonbHble (MHTerpasbHble) U NapunanbHble MOJIbHble BeNYMHBL. WX onpepeneHue
ANA BMHAPHbIX PAaCTBOPOB. 3aBUCMMOCTb NapPLMANbHbBIX MOJIbHbIX 06BbEMOB OT COCTaBa
B cucteme H20 - CoHsOH.

PacchanBaHune B ABYXKOMMOHEHTHbIX CUCTEMAX.

Mpasuno ¢a3 mMb6bca U ero NpPUMEHEHME K Pa3NYHbIM AMarpammam COCTOSIHUA
H6MHapHbIX cMCTEM (MPOCTas 3BTEKTMKA, AMarpamma C KOHIPYEHTHO M MHKOHTPYEHTHO
NAaBAWMMCA COEAUHEHNEM).

PaBHOBecMe WAOKOCTb - MNAp B ABYXKOMMOHEHTHbIX cuctemax. PasnnyHbie BuAabl
ANarpaMm CcocToAHuA B KoopauHaTax: P(x; yi)-Tk(xi, yi)-xi(y). A3eoTponHblie cmecu.
3akoHbl 'Mb66ca KoHoBanosa.

XUMUYeckne paBHoBecuMa B pacTBopax. KOHCTaHTbl paBHOBECUS NpPU PasNIMYHOM
BblbOpe CTaHAAPTHbLIX COCTOSHUM ANA YY4ACTHMKOB peaKkuun. XMmMYeckoe paBHOBeECHKE
B pa3baBneHHOM pacTBope. BaMaHMe MHEPTHOrO pacTBopUTENA.

FeTeporeHHble XMMWYecKMe paBHoBecuAa C obpas3oBaHMem M 6e3 obpasoBaHMs
TBEepAbIX pacTBopos/

3aBUCMMOCTb KOHCTaHT paBHoOBecus OT TemnepaTypbl. M3o06apa BaHT-Fodda un ee
WMHTErpupoBaHue.

TpeTnit 3aKoH TepMmoanHaMnKn. Popmynmnposka HepHcta n popmynnposka

MnaHKa. PacyeTbl KOHCTAHT paBHOBECMA C WMCNOAb30BaHMEM Tabauuy, CTaHAAPTHbLIX
3HAaYEHUN TEPMOAMHAMUYECKMX YHKLUMIN U NpuBeaeHHOM sHeprum M'mbbca.

PacyeT paBHOBECHOrO COCTaBa WM BbIXOA40B MPOAYKTOB MPWU NMPOTEKAHUU HECKOJIbKUX
XUMUYECKUX peaKkuuit (Ha npumepe peakumm obpasoBaHua NHsz, ruapupoBaHuUsA
3TUNEeHa).

Apcopbums n ee onpeaeneHua. AacopbumoHHoe ypaBHeHUe MMb6ca. N3oTepma
JNlaHrmiopa, ee aHann3 1 061acTM NPUMEHUMOCTH.



MonnmoneKkynsapHas aacopbuma. YpaBHeHue BIT m ero npumeHeHune panAa
onpeaeneHnA NOBEPXHOCTU TBEPAbIX Te.

OCHOBHble NOCTY/1aTbl CTaTUCTUYECKOM TEPMOANHAMUKKN. MeToa ayeek bonbumaHa.
®a3oBble MPOCTPAHCTBA, MJIOTHOCTb BEPOATHOCTM B (HA30BOM MPOCTPAHCTBE.
MWKPOKAHOHMYECKMI U KAHOHUYECKUIA  aHCambaum Tnbbca.

JHTpONMMA B CTATUCTMYECKOM  TepmoauHamuKe. (Popmyna  bonbumaHa,
MUKPOKAHOHNYECKUI aHCamMb/ib, KAHOHMYECKMI aHCambb).

CTaTMcTUYEeCKMe CYMMbl NO COCTOAHMAM Z n Q. PacyeT ¢ MX NOMOLLbIO BHYTPEHHEMN
SHepruu, saHTponun, sHeprum Fenbmronbua 1 sHeprum Mb6ca.

MocTynatenbHass cymMma MO COCTOAHMAM M €e BKNagbl B TepmMoAUMHaMUYecKue
oyHKuMK. Popmyna 3akypa TeTpoae ANA SHTPONUM UAEaNbHOTO rasa.

KL - MpOCTpaHcTBO. PacnpeaeneHve MONEKYn MO CKOPOCTAM U 3HEpPrusm B
naeanbHoM rase. CpeHMe CKOPOCTU, CPeAHNE SHEPTUN.

Teopema paBHopacnpegeneHna n obaactb ee NPUMEHMMOCTU. XapaKTepucTnuyeckue
TemnepaTypbl. IPUMEHEHME K TEOPUUN TENIOEMKOCTEN.

KonebatenbHas cymma no cocToAHMAM. Teopumn TENN0EMKOCTM DHWTENHA U [eban
(6e3 BbiBOAA).

BpalwaTtesibHble CYMMbl NO COCTOAHMAM. BKnagbl BpallaTeNbHOro ABUMKEHUA
TepmoanHammnyeckme GyHKUUKN AN MOAENN KECTKOro poTaTopa.

INEeKTPOHHAA W sfdepHas CyMMbl Mo cocTtoAaHuAm. OpTo- M napa- BoAopOA,.
INEeKTPOHHaA COCTaBAAIOLLAA TENNOEMKOCTM aTOMAPHOro X10pa.

Cratnctnyeckum pacdeTr KOHCTaHTbl XMMUYECKOIo paBHOBECHUA AONA MHOIoaTOMHbIX
naeanbHbIX ra3os. ConoctaBneHue CTaTUCTUYECKOTIO “n KNnaCCHU4eCKoro
TepmoanHaMmn4eCKoro pac4eTos.

CTaTUCTUYeCKasa Teopua peanbHblx ra3oB. Metog Ypcenna Maliep (Mcnonb3oBaHue
nepBblX ABYX cnaraembix paga). CTaTUCTUYECKOe pPacCMOTPEeHMEe BMPUANbHOTO
ypaBHeHuUA.

MeToa, A4eeKk B CTAaTUCTUYECKOW TepMOAMHaAMMUKe XuaKkocten. PacuyeT aHTponuu
CMeLLEeHUA B PaMKax peLleToYHON Moaenn pacTBopa.

2 cemecTp



OCHOBHble NOHATMA W nocTynatbl GOpPManbHOM KUHETUKU. [Npamas M obpaTHas
KMHeTU4Yeckue 3agaun. NapameTpbl KUHETUYECKUX YPABHEHUN.
MoNeKynsApHOCTb W MNOPSAAOK peakumu. MeTtoapl onpegeneHua Mopsaka

peakuuu. Peakumm nepemeHHoOro nopsaka (npmMesectm npumepsbi).

YpaBHeHue AppeHuyca. Cnocobbl onpegeneHnss ONbITHOM 3Heprum
aKTUBALUMU U ee CBA3b C SHEePrnuaAMM aKTUBALIMM SN1eMEHTaAPHbIX NPOLLECCOB.

KnHeTnyeckoe onucaHne HeobpaTMMbIX peakuuii nepeBoro nopsgaka B
3aKpbITbIX CUCTeMaxX. Bpema nonynpesBpalleHna U cpegHee BPEMS KU3HU  UCXOAHbIX
MONIEKY.

ObpaTMmas peakuus MepBOro Mopagka W onpegeneHve ee
KMHETUYeCcKux napameTpoB. CKOPOCTb peakLMn U XMMUYECKOE CPOACTBO.

HeobpaTumble peakuuu Hy/NeBOro M BTOPOro MOPAAKOB, onpeaeneHue
KOHCTaHTbl CKOPOCTM W3 OMNbITHbIX [AaHHbIX. Bpema nonynpespaweHua (npwu
OAMHAKOBbIX KOHLLEHTPALUMAX KOMNOHEHTOB).

HeobpaTumble nocnepoBaTenbHble peakuun nNepBoro nopsagKka (toyHoe
N NPUBANMKEHHOE pPeLUeHMA KUHEeTUYecKor 3agaun). MpuHUMN KBA3UCTaLMOHAPHbIX
KOHLEHTPaLM 1 061aCTb €ro NPUMEHEHMUS.

MeToabl KBa3sUCTALMOHAPHbIX U KBAa3MPaBHOBECHbIX KOHLEHTpauuin B
XMMUYECKON KMHETUKe (Ha ntobom npumepe).

YpaBHeHne Muxasnuca-MeHTteH. OnpegeneHne ero KUHETUYECKUX

napameTpoB n3 ONbITHbIX AaHHbIX. ConocraBneHue co cXemoM
JNlaHrmiopa-XuHLwenbByAa B reTeporeHHOM KaTaumse.

KnHeTuka bepMeHTaTUBHbIX peakuumm C KOHKYPEHTHbIM
MHIIMBMpPOBAHUNEM.

Hepa3BeTBneHHble UenHble peakumn. CKoOpoCTb TEMHOBOM W
doTOXMmMmmMyeckom peakumnm obpasosaHua HBr. YpaBHeHne bogeHwTenHa-/InHAaa.

BbiBOA, KUHETUYECKOTO YPaBHEHUA A5 PA3BETBAEHHbIX LLEMHbIX peakLumi
M ero aHanms (Ha npumepe ropeHus Bogopoada). MeToa KBasUCTaLMOHAPHOCTU
CemeHosBa.

Pa3BeTB/IEHHbIE ULEMNHble pPeakuMn: MNOAYOCTPOB BOCMIAMEHEHUA W
NPUYUHBbI MOABNEHUA HECKOJIbKUX NpeaesioB BOCM/aMeHeHUA. [ofoKeHne nepBoro
npegena BocnaamMeHeHua gna CMecu Bo40po4a C KUC/IOPOAOM.

MonoxeHne BTOPOro npeaena BocniameHeHua gna peakumm Ha + Oy .
CKOpOCTM peaKkuMit B OTKPbITbIX CMCTEMAX. YpaBHEHUE ANA CTaLUMOHAPHOW CKOPOCTU
peakuMn B peakTopax MAeanbHOro CMeLWeHUa U naeanbHOro BbiTeCHeHMA. CKOpOCTH
peakuum nepBOro nopsagKka B peakTope WuAaeanbHoro cmeleHus (HeobpaTumas,
obpatmmaa M nocneposatenvHaa peakuma (A —B —C)). OnpeaeneHMe KOHCTAHT
CKOPOCTU MO CTAUMOHAPHbIM KOHLEHTPAUMAM WUCXOAHOTO BELLECTBA WM MNPOAYKTa
peaKkuum.

Mcnonb3oBaHMe aamnabatmyeckoro npuBAMMKEHMA ANA  OnucaHuA



XMMMUYECKOWN PEaKLMM YaCTUL,: NOBEPXHOCTb MOTEHLUMANbHOMN 3HEPINM, NYyTb PeaKuuu,
JHEeprua akTMeaumu.

Teopunsa aKTUBMPOBAHHOIO KOMMAEKCAa W CTaTUCTUYECKUMA BbIBOA
OCHOBHOTO YpaBHeHUA. B3anmocBA3b ONbITHON M UCTUHHOM SHEPTUIA aKTUBAL MW,

TepMOoAMHAMUYECKMIA ACMEKT TEOPUM aKTUBMPOBAHHOIO KOMIJIEKCa.
Peakuuu B pactBopax. YpaBHeHuMe bpeHcTea - bbeppyma.

TeopwuA aKTUBHbIX coyaapeHuit. YpasHeHue TpayTua—/Ibtouca.

MpMMeHeHMe TeOopUM aKTMBHbLIX COYAAPEHUM K OMMONEKYNAPHbIM
peakumam.

Ncnonb3oBaHne Teopun aKTUBMPOBAHHOINO KOMMNAEKCA A1 OUEHKM
CTEPUYECKOTO MHOXUTENA TEOPUMN aKTUBHbIX COYAAPEHUN.

NHTepnpeTauma npea3KCNOHEHLMANBbHOTO MHOXUTenA B
CTaTUCTUYECKOM U TEPMOLMHAMMYECKOM acCneKTax Teopuu aAKTUBMPOBAHHOIO
KOMMaeKca. JHTPONMA aKTUBaALUN.

MOHOMOAEKYNAPHbIE  peakuMnm M UX  ONMUCaHMe B  Teopuwu
aKTUBMPOBAHHOIO KOMMEKca (B CTaTUCTUYECKOM M TEPMOANHAMMYECKOM acneKTax).

KnHeTnyeckune ocobeHHOCTH MOHOMONEKY/IAPHbIX peakumi.
MprumeHeHMe Teopumn coyaapeHuit. Cxema JinHaemaHa. NMonpaska XnHWwenobByaa.

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

KMHeTMyeckne xapakTepuUCTMKM 31eMeEHTapPHbIX NpoueccoB GOTOXUMUM.
MpuHumMn @®paHKa-KoHaoOHA. dPusmyeckme M XMMWUYECKME CBOWMCTBA MOJIEKYN B
3N1€KTPOHHO-BO36YKA4EHHOM COCTOSHUM.

3aKkoHbl $oTOXMMUKN. KBAHTOBbIN BbIXOA4,. «J[lBYXKBAaHTOBblE MPOLECCHI».
KnHetnyeckas cxema LtepHa - donbmepa.

OCHOBHble MOHATMA W KnaccuduKaumm B KaTanmse. MexaHU3MbI
KaTanUTUYECKNX peakunit. OCObeHHOCTM reTeporeHHo-KaTaMTUYECKNX NPOLLECCOB.

MexaHU3Mbl KUCAOTHO-OCHOBHbIX KaTa/IMTUYECKUX PEeaKkunmi u  nux
KnaccuduKkaumsa. Lleonntbl u nx cBoncTBa. TBEpPAbIE KUCAOTbI KaK KaTanmM3aTopbl.

KnHeTnKa peakunit cneumduyeckoro KMCAOTHOrO KaTanmsa. MexaHusmbl
N AMMUTUpPYoWMe ctagnmn. OyHKUMA KNCNOTHOCTM [ammerTa.

KnHeTuKa peakumin obuiero KUCAOTHOrO M 06LWero OCHOBHOMO KaTasim3a.
MexaHU3Mbl peakuum u TMMUTUpPYOLWMeE CTaaum npouecca. YpasHeHue bpeHctega um
ero aHanms.

KoppenAunmoHHble COOTHOWEHMA Mexay TennoTamMum W dHepruamum
aKTMBAUMKM pPa3/IMYHbIX npoueccoB. YpaBHeHUA bpeHcTHega. YpaBHeHne CemeHoBa
ANA PaANKaNbHbIX PeaKkuun.

KuHeTuka JIsHrmiopa-XuMHWeNbByAa ANA peakumum Ha Oo4HOPOAHOWM
NOBEPXHOCTM KaTanmnsatopa. OcobeHHOCTN KUHETUKN U 3aMNCU KOHCTAHTbI paBHOBECKA
B aA4COpPObLUMOHHOM cnoe (obwuin cnyyai).



KMHeTMKa reTeporeHHO-KaTaNUTUYECKUX peakumm ¢ anddysmoHHbIMM
orpaHuMyeHnAMn. BHewHas anddysma (metos pPaBHOAOCTYMHOM MOBEPXHOCTH).
BHyTpeHHAs andpdy3noHHaA KMHeTHKa (6e3 BbiBoaa).

KMHeTUKa KaTanuTUYeCKUX peakuun BO BHYTpPeHHeln aAnddy3noHHOM
obnactn. PelweHMe KUHETMYECKOW 3agaunm 3enbgoBuya-Tune ana HeobpaTmmoli
peakuMn NnepBoro nopsiaka.

OcHoBHble NoNoXeHUA Teopun AppeHuyca. MpUUrHbI YCTOMUYMBOCTH
MOHOB B pPacTBOpPaAx 3/1EKTPO/INTOB. DHEPrUM  KPUCTANIMYECKON pPELUETKN WU
CONbBaTaLMM MOHOB.

TeopuAa cunbHbIX anekTponutos [ebasa-XioKkKena: BbiBog, Gopmynbl
ANA NOTeHUMana MoHHoM atmocdepbl B pacTBope 1,1-BafIeHTHOrO 3/1EKTPOAMUTA.

MepBoe u BTOpoe NpnbankeHna teopum [ebana-XioKkkens ana pacyerta
cpeaHero NOHHOro KOapPUUMEHTA aKTUBHOCTH.

CoBpemMeHHble NoAXoAbl K TEOPUUN CUNIbHBIX 3/1IEKTPOINTOB.

YaoenoHaa M 3KBMBANEHTHAs 31E€KTPONPOBOAHOCTM 3NEKTPOJINTOB.
MoABMXHOCTM OTAENbHbIX MOHOB. epBoHaYanbHaA U coBpemeHHaa GOopMy/IMPOBKU
3aKOHa Konbpayuwa.

Ynucna nepeHoca, MX 3aBUCUMOCTb OT KOHLEHTpauuu pacTeopa.
MeToabl onpeaeneHua YMcen nepeHoca.

3aBMCMMOCTb 3KBMBANIEHTHOM 3N1EKTPOMNPOBOAHOCTM OT TeMnepaTypbl
N KOHLUEHTpaLunmM pacteopa. YpasHeHune OH3arepa.

Mpoueccol anddysmm M murpaumm B pPaCcTBOPAX 3INEKTPOSUTOB.
dopmyna HepHcTa-dMHWTENHA. ANPPYy3nMOHHBIN MNOTEHUMAN HA TrpaHULE ABYX
pacTBOpPOB.

PasHOCTM  MOTEHUMANOB B  I/1EKTPOXMMMUYECKUX  CUCTEMAX.
NMoTeHumanbl Bonbta wn lanbBaHW. [loTeHUMan HyneBoro 3apAga M MeToabl ero
onpegeneHus.

INEeKTPOXMMUYECKMA MNOTeHUMaN. YCNOBMA pPaBHOBECUMS Ha rpaHuue
3/1eKTPOAa C PaCTBOPOM M B INEKTPOXMMMYECKON Lenun. YpaBHeHUe HepHcTa.

OTHOCUTENbHbIE M CTaHOAPTHblE 3/N1EKTPOAHble noTeHuuanbl. Pacuyer
3/4C c nomoubto Tabaunu, CTaHAAPTHbIX NOTEHLMANOB.

KnaccnduKaumna anekTpoaos 1 3N1EKTPOXMMUYECKUX LeNeMN.

YpaBHeHune Mb6ca-frenbmronbua n ero npuUMeHeHune K
3/IEKTPOXMMUNYECKMM CUCTEMAM.

Onpepenenne metogom IAC sHeprum M'mb6Ca, sHTANBLAUN U SHTPONUU
XMMUYECKOWN peakumu.

Onpepenenve metogom 34C KoadPuUMEHTOB aKTUBHOCTKU, pH
pacTBOpa U YMCeN NepeHoca.

MpMmeHeHMe KOHAYKTOMETPUM U NOTEHUMOMETPUM ANA onpeaeneHun
TEPMOAMHAMUNYECKMX BEIMUYNH U QaHANTUTUYECKNX LENEN.



DNEeKTPOKaANUANApPHbIE ABNEHMUA. OcHoBHOEe ypaBHeHUue

3IeKTPOKANUANAPHOCTU U ypaBHeHue JlIunnmaHa. [oTeHunan HyneBoro 3apaaa.

MogenbHble NnpeacTaBAeHUA O ABOMHOM 3/1€KTPUYECKOM C/ioe (moaenm
Fenbmronbua, Nym-YanmeHna, LWtepHa n Mpama).

NIumuTupytowme cTagnm B INEKTPOXMMUYECKUX peakumax. Nonapusauma
3/1eKTpoAa U TOK obmeHa.

OnPdy3MOHHAA KMHETUKA 3INEKTPOAHbIX MNPOLLECCOB: TPU OCHOBHbIX
YPaBHEHMA, BbIBOA, YPAaBHEHMA NONAPU3ALLMOHHOM KPUBOM ANA peakumm TMna .

Monaporpadus: CYLLHOCTb MeToza, BbIBOJ, ypaBHEeHUA
nonaporpaduyeckomn BosiHbl. YpasHeHne UnbKosuya.

OcHOBbI TEOpUM 3aMmeaNIeHHOro pa3pAaha: BbIBOA OCHOBHOIMO ypaBHEHMUA
batnepa - Ponbmepa n ero aHanms. YpasHeHue Tadens.

Teopua 3amepneHHoro paspaga: BAUAHUE ABOMHOIO 3/1EKTPUYECKOro
CNOA Ha CKOPOCTb 3N1E€KTPOBOCCTAaHOBEH MA 1o HOB H30 + 1 $,08% .

JNEeKTPOXMMUYECKAA TEOPUA KOPPO3WUM: CTALMOHAPHbLIM NOTEHLMAN u
TOK CaMOopacTBOpeHuMa meTanna. Metoapl 3aWmMTbl METANNI0B OT KOPPO3UN.

XMMMYeckme WUCTOYHUKM TOKa. TepmogmMHammyeckme M KUHeTU4eckue
acnekTbl ux paboTbl.

MNepeyeHb OCHOBHOM M [ONOAHUTENbHOM yyebHOI NuTepaTypbl, Heobxogumoit pnn

OCBOEHUA ANCLIUIJIUHDI:
1.
a) OcHoBHas nuTepartypa:
1. 3apybun . M. ®dusnyeckaa xmmua: YuyebHoe nocobme. — M.: 00O
"HayyHo-usgatensckmn ueHtp MHOPA-M", 2017. - 474 c.— DNEKTPOHHbIN

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

1. CeBupugoB B. B. ®usnyeckaa xmmua. YuebHoe nocobue. - MockBa : JlaHb",
2016. - ONEKTPOHHbDIN pecypc. - Pexxnm AocTyna:
http://e.lanbook.com/books/element.php?pll id=87726

2. NporpammHoe obecneueHue

a) JInueH3noHHoe nporpammHoe obecneyeHue:

e Microsoft Office npodeccrmoHanbHbIM 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 NporpammHoe obecrneyeHune

e Google Chrome

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

e I3BC «ZNANIUM.COM» www.znanium.com;

e IBC «YHuBepcuteTcKaa 6ubnmoreka oHnaiiH» https://biblioclub.ru/;
e IBC «JlaHb» http://e.lanbook.com

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

HeobXoAMMbIX AN OCBOEHUA AUCLMUN/IUHDI

1.BupTyanbHana obpasosatenbHas cpeaa TelY (http://moodle.tversu.ru)
2.HayyHas 6ubnunoteka TelY (http://library.tversu.ru

CsepeHuna 06 o6HOBNEHMM paboueit nporpammbl AUCLUNNHDI

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/
http://library.tversu.ru/

