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1. HEJIU U 3AJIAYN JUCIHUTIJINHBI
Lean ocBOeHMSI AUCHUNIMHBI (MOAYJISA):

dusnueckas XuMHs PEJCTaBIsAET cO00M TeopeTuyecKuii PyHIaMEHT COBPEMEHHOM
XUMHUHU. B CBOIO ouepenb, XuMus ABJISIETCS BaXKHEHIIEH COCTABHON YaCThIO €CTECTBO3HAHUS.
[TosToOMy (hU3HKO-XMMUYECKHE TEOPUU XUMHUYECKUX MPOIIECCOB HCIIONB3YIOT IS PELICHUS CaMOT0
MIMPOKOT'0 KPyra COBPEMEHHBIX HAyYHBIX U TEXHHUYECKUX POOIIeM.

[IpenonaBanue pu3nyeckoil XMMUHM B YHUBEPCUTETaX CTABUT CBOEH ITaBHOM LIENIBIO
PACKPBITh CMBICII OCHOBHBIX 3aKOHOB, HAYYHUTb CTY/I€HTa BUJETh 00JaCTH IPUMEHEHUS 3TUX
3aKOHOB, YE€TKO IIOHUMATh UX IPUHLIUIIAAIBHBIE BO3MOKHOCTH IIPH PELICHUH KOHKPETHBIX 3a/1a4.
OcCHOBHBIE pa3/iesibl COBPEMEHHOHN (PU3MUECKON XMMUU - XMMHUYECKas U CTaTUCTUYECKast
TEPMOJMHAMMKA, XUMUYECKasi KHHETUKA, KaTaJIu3, JJIEKTPOXUMHUSL.

3agaun:

@dopMupOBaHUE y CTYEHTA 3HAHUH 10 (PU3UKO-XUMUYECKUM OCHOBAM XMMHUYECKHUX
IpoIIeccOB Ha 06a3e KOTOPHIX BO3MOXKHA pa3padOTKa M CO37jaHNe HOBBIX MaTEPHUAJIOB;

ucclieloBaHne (PU3UKO-XUMHUECKUX CBOMCTB HOBBIX MaT€pPHAJIOB U aHAJIH3 ITOBEICHUS B
Pa3IMYHBIX YCIOBUAX SKCILTyaTalllH; UCIIOJIb30BaHNE (DU3UKO-XUMUYECKUX 3aKOHOB IS
MOJTy4YEHHUsI HOBBIX BEIIECTB C KOMIUICKCOM 33JJaHHBIX CBOWCTB M OCYILIECTBIICHUS IpoIiecca ¢
TpeOyeMoii CKOPOCTBIO.

2. MECTO JUCIMIIJIMHBI B CTPYKTYPE OOII
Huxn (paznen) OIl: B1.0O
TpeGoBanus K npeaABapuTeIbHOI MOATOTOBKE 00y4al0Ierocs:

®dusuyeckas OpraHM4ecKasi XuMHUs
Opranuyeckasi XuMust
AHannTryeckass XUMHS

duzuka

MaremaTuka

CrtpoeHue BemiecTra
Heoprannueckast xumust

Jucuuniannabl (MOAYJIM) U PAKTUKH, IJI51 KOTOPbIX OCBOCHUE TAHHOM U CIUIINHbI
(MoayJis) He00X0AMMO KaK MpealIecTBYIOIIee:

KBanToBasg MexaHuKa M KBAHTOBAasI XUMUS
Crepeoxumusi

XuMudeckasi TEXHOJIOTUS
BricokoMoneKkynsipHbIE COSAMHEHHUS
Kpucrannoxumus

Ou3ndyecKue METOAbl UCCIIEIOBAHUS

Kommonnuaa xumus
3. ObFbEM JUCHUITJIMHBI

O01asi TPYA0EeMKOCTh 17 3ET
YacoB 1o yueOHOMY IIIaHy 612
B TOM 4YHCJI€:

AyAUTOPHBIC 3aHITHS 246
CaMOCTOsTENIbHas padoTa 132
4aCcOB Ha KOHTPOJIb 54




4. INTAHUPYEMMBIE PE3YJIBTATBI ObYYEHUS 110 JUCHUIIVIMHE,
COOTHECEHHBIE C INTAHUPYEMbBIMH PE3YJIbTATAMU OCBOEHUA
OBPA3OBATEJIBHOU ITPOI'PAMMBI

OIIK-1.3: ®opmynupyeT 3aKIO4YEeHUS U BBIBOJIBI 10 PE3YJIbTaTaM aHaIU3a JIUTEPATYPHBIX
JAHHBIX, COOCTBEHHBIX HKCIIEPUMEHTAJIbHBIX U PACUETHO-TEOPETUUYECKUX PAOOT XUMUYECKOU
HAIPaBIEHHOCTU

VYposenb 1  TeopernueckuMu 3HAHUSMU IIPU PacyeTe TEPMOIU- HAMUYECKUX,
KMHETUYECKUX U AJIEKTPOXUMHUUECKHX 3a]1a4; OCHOBAMH TEOPUU
(byHIaMEHTAJIbHBIX Pa3/esIOB XUMHUHU.

VYpoenb I  OCHOBBI COBPEMEHHBIX TEOPHI B 00J1aCTH (PU3UIECKON XUMHH U CITOCOOBI
UX IPUMEHEHHUS JUIsl pEICHUS TEOPETUUECKHUX U MPAKTUYECKUX 3a/1a4 B
THOOBIX 00JIACTAX XUMUH.

VYposenb 1 IIpoBoauTh cTaHIapTHBIE PUIUKO-XUMUYECKUE U3MEPEHUS.

OIIK-2.1: PaboTaeT ¢ XUMHUYECKIMH BEIIECTBAMH C COOJIIOJJCHIEM HOPM TEXHUKHU
0e30I1aCHOCTH

YPOBGHB 1 HpaBHna MOBCACHUS B OKCTPCHHBIX CUTYAI WX, IIpaBUJIa pa6OTH C
INOTCHIHUAJIBHO OIIaCHBIMH BCIICCTBAMU (KOHI_[eHTpI/IpOBaHHbIe KHCJIOTBI 1
OCHOBaHMH:, JICTKOBOCINNIAaMCHAIOINHECCI 1 TOKCUYHBIC BeIJ_[CCTBa) nu pa6OTLI
Ha KOMIIBIXOTEPC.

VYpoBerb |  BBINOAHATE XUMUYECKHE U (PU3UKO-XUMUYECKHE PAOOTHI C COOIIOACHNEM
HOPM TE€XHHUKH 0€30MaCHOCTH U C MUHUMAJIbHBIMU PUCKAMH IS
OKpykatomien cpeasl. [I[puMensaTs 6e30nacHbie TpUEMBI IPU padoTe ¢
OpraHMYECKUMHU PEAKTUBAMH U XUMHUYECKUMHU MTPUOOPAMHU.

VYposenb 1  HaBblkamu IpoBeIeHUS IKCIIEPUMEHTA B JIa0OPATOPHBIX YCIOBUAX U
HOpMaMH TCXHHUKHU 0e30MmacHOCTH B Ha60paTOpI/II/I U TEXHOJIOTHYCCKUX
ycnoBusix. CrnocobaMu 6€30MacHOro 00paIeHUs] ¢ XUMUYECKUMHU
MaTepHajaMM ¢ y4eTOM UX (PU3NUYECKUX U XUMUYECKUX CBOMCTB.

OIIK-2.4: ITpoBOANT UCCIIETOBaHMS CBOMCTB BEIIECTB U MAaTEPUAJIOB C UCIOJIb30BAHUEM
CEepUIHOT0 HAyYHOr0 000PYAOBAHUS
VYpoBenb 1  HaBblkamMu XMMHYECKOTO HKCIIEPUMEHTA.

VYposenb 1 [IpuMeHSTH OCHOBHBIE 3aKOHBI XUMUU TMPU 00CYKJIECHUH MOTYUSHHBIX
pEe3yIbTaTOB, B TOM YHUCJIE C MPUBIICYCHUEM HH(DOPMAITMOHHBIX 0a3 JTaHHBIX.

VYpoBerb |  OCHOBHbIE METOBI M TPUEMBI SKCIIEPUMEHTAIBHON pabOThI; pacueTHbIE
METO/Ibl TEPMOJUHAMHYECKUX XaAPAKTEPUCTUK XUMUUECKUX PEAKIIHIM.

OIIK-3.1: IIpuMeHsIeT TEOPETUUECKHE U TIOTYIMIINPUUECKHE MOJIEH IIPU PELICHUH 3a/1a4
XMMHUYECKON HalpaBIeHHOCTH
VYposerb 1  Teoperndeckne 0CHOBBI (PU3UKO-XUMHUYECKUX METO/IOB aHAIM3A.

VYposenb | [IpoBOAUTH XUMHUYECKHUI aHAIU3 11O CTAHAAPTHBIM METOIMKAM C
WCIIOJIb30BAHUEM COBPEMEHHOM BBIYMCIUTEIbHON TEXHUKHU.

YpoBenb |  MeTronukamu Ha OCHOBE PACYETHO-TEOPETUUECKUX METOJOB JUISl U3YyUEHUS
CBOMCTB BEILECTB U XUMUYECKUX IIPOLIECCOB.

OIIK-3.2: Vcnonb3yeT cTaHIapTHOE MPOTpaMMHOE oOecTieueHre TPH PEIIeHNUN 3a/1a4
XUMHYECKOW HAMPABIECHHOCTH

VYposenb 1 [Ipuémamu cuHTe3a M aHATM3a XUMUYECKOM HH(pOpMauy 1o
UCTIOJIb30BaHUIO MPOTPAMMHBIX NMPOJYKTOB U MHPOPMALIMOHHBIX 0a3
JAHHBIX JJIS pelIeHus 3a/1a4 Mpo(hecCUOHATBHON eATEIbHOCTU C YUETOM
OCHOBHBIX TpeOOBaHUI MH(OPMAIIMOHHON 0€30IacCHOCTH.

VYposenb 1 IIporpammuble NpOAYKTH U HH(POPMAIIMOHHBIE Oa3bl JAHHBIX AJISl PELICHUS



3a7a4 MPO(EeCCUOHATBHON NESITETLHOCTH ¢ Y4E6TOM OCHOBHBIX TpeOOBaHUI
nH(pOpMaIMOHHOM 0€30MMacHOCTH.

VYposenb |  Hcmonb30BaTh MporpaMMHBIE IPOTYKTH M HHPOPMAIIMOHHBIE 06a3bl JAHHBIX
JUTSL pENICHUs 3a]1a4 MPo(ecCHOHAIBHOMN NEeATeIPHOCTH C YIETOM OCHOBHBIX
TpeOoBaHUI HHPOPMAITMOHHON 0€30ITaCHOCTH.

Ooubmmorpadguueckon KyabTypbl

OIIK-6.2: Ilpeacrasisier HHGOPMALUIO XUMUYECKOTO COICPKAHUS C yUETOM TpeOOBaHUHA

Yposenb |  Hopmamu u npaBuiiamMu npu npesiCTaBICHUN Pe3yIbTaToOB paboThI B
00JacTl XMMHUYECKON HAYKH.

VYposerb 1 Co3naBath 3JIEKTPOHHBIE BAPHAHTHI CBOCH PaOOTHI U MPEACTABIATh UX B

YCTHOHM M MUCBbMEHHOU (opMme.

VYpoBenb |  OCHOBBI IIpe/ICTaBIECHUSI PE3YJIBTATOB XUMUYECKOTO aHAIN3a B YCTHOM U

MMAUCbMEHHOW pEUH.

5. BUJAblI KOHTPOJIA

Bungsr KOHTPOJIAI B CEMCCTPAX:

9K3aMCHbI

5,6

KypcoBbIe paboThI

6

6. A3BIK ITPEIIOJJABAHUA
SI3BIK TpenogaBaHus: pyCCKUi.

7. CTPYKTYPA M COAEP)KAHUE JUCUMILIMHBI (MOIYJIS)

Kox
3aHAT.

HaumeHnoBaHue pa3iesioB U
TeM

Bun
3aHATHA

Cemectp
/ Kype

Yacos

Hctou-
HUKHU

IIpumeuan-
ue

Pazmen 1. |. Xumnueckas
TEPMOJIMHAMHKA

11

OcCHOBHBIE TOHATHS XUMHUECKON
TEPMOJIMHAMUKH: CUCTEMA,
TEPMOJIMHAMUYECKUE
napameTpsl. [IepBblil 3aKOH
TepMoaArHaMUKH. Teruiora,
paboTa, BHyTpEHHSS SHEPTrus,
OHTAJIbIUA. TEelI0EMKOCTb.

Jlex

1.2

OcCHOBHBIE TOHATHS XUMHUECKON
TEPMOJIVHAMUKH: CUCTEMA,
TEPMOJIMHAMUYECKUE
napameTpsl. [IepBblil 3aK0H
TepMoAMHaAMUKH. Teruiora,
paboTa, BHyTpEHHSS SHEPrus,
SHTaJbIUA. TermIoeMKoCTb.

JIao

1.3

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

Jlex

14

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

BIET

1.5

Bropoii 3aKk0H TEpMOIMHAMUKM.
OO6patumble 1 HeOOpaTHMBbIe
npotuecchl. Pacuer suTponuu
Pa3JIMYHBIX MPOLIECCOB

Jlex




1.6

BTopoii 3aK0H TepMOIMHAMUKH.
OO6patumble 1 HeOOpaTHMBbIe
npoueccsl. Pacuer sHTpOonuu
pa3IMyYHBIX POLIECCOB

JIa0

1.7

TepmoauHamMuueckue
NOTEHLUAJbl U MAKCUMAJILHO
noJe3Hast pabora mporecca.
CBo0OoiHas 3HEpTUs
['ensmromnbia u ['n66ca. Ionstue
XUMHYECKOT'0 CPOJICTBA.

Jlex

1.8

TepmoauHamMuueckue
NOTEHLUAbl U MAKCUMAJILHO
noJe3Hast pabora mporecca.
CBo0OoiHas sHEpTUs
['ensmromnbia u ['n66ca. Ilonstue
XUMHYECKOI'0 CPOJICTBA.

JIab

1.9

YpaBHEHHE N30TEPMBI
XUMHYECKON PEAKIINH.
CrangapTHOE XUMUYECKOE
CPOJICTBO.

Jlek

1.10

YpaBHEHHE N30TEPMBI
XUMHUYECKON PEaKIHH.
CrangapTHOE XMMHUYECKOE
CPOJICTBO.

JIao

1.11

BivsiHye BHEIIHUX YCIIOBUH Ha
XHMHYECKOE paBHOBECHE.
[Tpunuwmn Jle-IlaTtense.
YpaBHEHUS U30XOPbI U H300apbl
XUMHUYECKOM peakuu. Pacuer
KOHCTAHT XMMHUYECKOTO
paBHOBECHSI IO TAOJTMYHBIM
JTaHHBIM

Jlex

1.12

BivsiHre BHEIIHUX YCIOBUI Ha
XAMHYECKOE PABHOBECHE.
ITpunuun Jle-IlaTense.
YpaBHEHUS U30X0PHI 1 H300aphI
XUMHUYECKOU peakuuu. Pacuer
KOHCTaHT XMMHUYECKOTO
paBHOBECHSI IO TAOJTUYHBIM
JTaHHBIM

BIET

1.13

JlnarpamMmsl COCTOSHUS
OJIHOKOMIIOHEHTHBIX U IBOMHBIX
cucreM. TepMuyeckuii aHanus3 U
JarpamMmbl IJIABKOCTH.
YpaBHeHue
Knaneiipona-Knaysnyca

Jlex

1.14

JuarpaMMbl COCTOSIHUS
OJTHOKOMITOHEHTHBIX U IBOWHBIX
cucteM. TepMHUUYECKUIA aHATIA3 U
JMarpaMMbl TUIABKOCTH.
YpaBHeHue
Knaneiipona-Knaysunyca

BIET




1.15

NneanbHbie pacTBOPHI. 3aKOHbI
Payns u I'enpu. 3akonst
Konogainosa. JluarpamMmsl
kureHus. Pektudukanus

Jlek

1.16

W neanpHble pacTBOPbI. 3aKOHbI
Payns u I'enpu. 3akonst
Konosanosa. /luarpamMmsl
kureHus. Pektudukanus

JIab

1.17

KosmuratuBHble cBOMCTBaA
pacTBOpPOB

Jlex

1.18

KosmuratuBHble cBOMCTBaA
pacTBOpPOB

JIab

1.19

OCHOBHBIC TOHATHS
CTAaTHCTHYCCKOU TEPMOAMHAMHNKU

Jlek

1.20

OCHOBHBIC TOHATHS
CTaTUCTUYCCKOM TCPMOIAUMHAMUKHU

JIa0

1.21

OCHOBHBIEC TOHATHS XUMHUYECKOM
TEpPMOJIMHAMUKU: CUCTEMA,
TEPMOJIMHAMUYECKHUE MTapaMETPhI.
[1epBblii 3aKOH TEPMOAUHAMUKH.
TennoTta, paboTa, BHyTpEHHSA
SHEPrus, YHTAJIBIINS.
TernnoeMKkoCTb.

1.22

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

1.23

Bropotii 3aK0H TepMOAMHAMUKH.
OO6patumbie 1 HeoOpaTUMbIE
nporieccel. Pacyer sHTponuu
pa3IMYHBIX MPOIIECCOB

1.24

YpaBHEHUE U30TEPMBI
XUMHYECKON PEaKIIHH.
CraHapTHOE XUMUYECKOE
CPOJICTBO.

Cp

1.25

BivsiHue BHEIIHUX YCIOBUI Ha
XUMHYECKOE PABHOBECHE.
ITpunuun Jle-IlaTense.
YpaBHEeHUS U30X0PBI 1 H300aphI
XUMHUYECKOM peakuu. Pacuer
KOHCTaHT XMMHUYECKOTO
paBHOBECHSI IO TAOJTMYHBIM
JTaHHBIM

1.26

Jlnarpammbl COCTOSHUS
OJIHOKOMIIOHEHTHBIX U IBOMHBIX
cucreM. TepMuyeckuii aHanus3 U
JarpamMmbl IJIABKOCTH.
YpaBHeHue
Knaneiipona-Knaysnyca

Cp

1.27

W neansHble pacTBOPHI. 3aKOHBI
Payns n I'enpu. 3akoHbI
Konosanosa. /luarpamMmsl
kuneHus. Pektudukanus

Cp




1.28

TepMoguHamMu4eckre
MTOTEHIIMAIBI 1 MAaKCHMAaJIbHO
noJie3Has pabora mporecca.
CBo0OoiHas sHEpTUs
I'eapmronsia u I'no6ca. [Touarue
XUMHUYECKOTO CPOJICTBA.

1.29

KosmmuratuBHble cBOMCTBaA
pacTBOPOB.

1.30

OCHOBHBIE TTOHATHS
CTaTUCTUYECKON
TEPMOIMHAMHUKHU.

Cp

1.31

Xumudaeckas TCpMOIMHAMHKA.

DK3aMeH

27

Paznen 2. 1. Xumuueckas
KUHETUKA

2.1

Benenne. OCHOBHBIE IOHATHS.
Kuneruka HeoOpaTuMbIx
peakuuii. MeToasl ONpeaeIeHus
ITOPSIIKOB PEAKINI

Jlek

2.2

Kuneruka o6patuMbIx u
IIapaJUICIIbHBIX PEAKIUN

Jlek

2.3

Kuneruka nocienoBaTesbHbIX
peakuuii. Meroa cTalmOHapHbBIX
KOHIICHTpauui boaeHmrenya.

Jlek

2.4

TemneparypHasi 3aBUCUMOCTb
CKOPOCTEY XMMUYECKUX PEaKIIUi.
YpaBHeHHe AppeHuyca.

Jlek

2.5

Teopusi CTOJIKHOBEHH.
MOHOMOJIEKYJISIPHBIE PEAKIIMHU

Jlex

2.6

Baenenue. OCHOBHEBIC TTOHSTHS.
Kunernka HeoOpaTUMBIX
peakuuii. Meroasl onpeaeneHus
MOPSIIKOB PEAKIINI

BIET

2.7

Kuneruka o0paTUMBbIX U
napajsiesIbHbIX Peaklnit

BIET

2.8

Kuneruka nocienoBaTesbHbIX
peakuuii. Meroa cTalmOHapHBIX
KOHIICHTpauui boapeHmrenHa.

JIao

2.9

TeMneparypHasi 3aBUCUMOCTb
CKOpPOCTEH XMMHUUYECKUX PEAKLUH.
YpaBHeHue AppeHuyca.

BIET

2.10

Teopust CTOJIKHOBEHUH.
MOHOMOJIEKYIISIPHBIE pEAKIIUU

JIa0

211

Teopurs akTUBUPOBAHHOTO
KoMIutekca. CTaTUCTHYECKUI
ACIIEKT.

JIa0

2.12

Teopurs akTUBUPOBAHHOTO
KoMIutekca. CTaTUCTHYECKUI
acrekT. TepmoarHaMHUYECKUIA
ACIIEKT.

JIek

2.13

Kunernka nensbx
HEPa3BETBIICHHBIX PEAKINI
DOTOXMMUYECKHE PEAKIINH.

JIek




2.14

Kunertnka pa3BeTBICHHBIX
LEMHBIX peakli, peakuuu ¢
SHEPrETUYECKUM PA3BETBIEHUEM
neneu

Jlek

2.15

I"'oMoreHHBIN KaTaIu3.
Kuc10THO-OCHOBHOM KaTaaus3.
Knaccugukanus peakuuit
KUCIIOTHO-OCHOBHOT'O THIIA.
Kunernka n Mexanusm peakuui
CrenupuIecKoro KUCIOTHOTO
Katanuza. KuneTtrnka u MexaHu3m
peakiuii 00111ero KUCIOTHOTO
Karanusa. Y paBHeHue bpencrena
1 €r0 HCII0JIb30BAHNE B KHHETHKE
KaTaTUTUYECKUX PEaKLUM.

Jlex

2.16

DepMEeHTaTUBHBIN KaTalu3.
KodepMmeHTBl 1 UHTHOUTOPBI.
Bu el nHrHOMpoBanus

Jlek

2.17

I'eTeporeHHslii KaTanus.
Onpenenenue CKOpocTu
reTepOreHHON KaTaIUTHYECKON
peakuuu. Pasnuunbie pexxuMbl
IIPOTEKAHUs peaKIUi
(KuHEeTHYecKas U BHELTHSIS
KUHETHYecKast 00J1acTH; 001aCTh
BHEIIIHEH U BHYTPEHHEN

mubdy3un).

Jlek

2.18

Peakuuu B OTKPBLITBIX CUCTCMAX.

Jlex

2.19

Teopus akTHBUPOBAHHOTO
koMmIuiekca. CTaTUCTHUYECKU
aCIIeKT.

TepMoIMHaMUYECKUH aCIIeKT.

JIa0

2.20

Kunertnka nemunix
HEpa3BETBJICHHBIX PEAKIUI
DOTOXMMUYECKHE PEAKLINH.

JIao

221

KuneTnka pa3BeTBIE€HHBIX
LETHBIX peaklMi, peaKuuu ¢
DHEPreTUYECKUM PA3BETBIECHUEM
neneum

BIET

2.22

I"'omorenHbIN KaTaIu3.
KucaoTHO-OCHOBHOM KaTajIns3.
Knaccudukanms peakimii
KUCJIOTHO-OCHOBHOT'O THIIA.
KuneTnka u MexaHu3M peaknui
crenu(pUIecKoro KUCIOTHOTO
kaTann3a. KuHeTnka U MeEXaHH3M
peaKIuii 0011ero KHCIOTHOTO
Karannsa. Y paBHeHue bpencrena
Y €r0 HCII0IL30BaHNE B KHHETHKE
KaTaTUTUYECKUX PEaKIUM.

BIET

2.23

DepMEeHTaTUBHBIN KaTaIu3.
KodepmeHTbI 1 HHTUOUTOPEI.
Bu bl unrHOMpoBaHus

BIET




2.24

I'eTeporeHHslil KaTanus.
Omnpenenenne CKOpocTu
reTepOreHHOM KaTAIUTUYECKON
peakuuu. PasinuHblie pexuMbI
IIPOTEKaHUs peaKui
(KuHEeTHYecKas U BHELIHSIS
KHHEeTHYeCcKast 00;1acTH; 001aCTh
BHEILIHEW U BHYTPEHHEN

mudhdy3un).

JIa0

2.25

PeaKI_[I/II/I B OTKPBITBIX CUCTCMAX.

JIab

2.26

Xumudeckass KHHETHKA.

OK3aMeH

13

2.27

Xumudeckass KHHETHKA.

Cp

30

Paznen 3. 111, Dnexrpoxumust

3.1

Cna0ble 3JIeKTPOITUTHI, TEOPHUS
AppeHnyca, CTeleHb 1 KOHCTaHTa
JICCOLIUAIINY, CIICICTBUS TCOPUU
Appennyca, ee HeJJOCTaTK!

JIek

3.2

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

Jlex

3.3

Pacuet ko3 punrenTon
akTuBHOCTH. Teopust
Jebas-T"rokkens

Jlex

3.4

COJ'II:BaTaI_II/ISI HOHOB B paCTBOpax,
SHEPTUA U SHTAJIBIIUSA
COJIbBATallUH 3JICKTPOJIMTOB U
noHoB. Uncna COoJibBaTalmu,
SHTPOIIHA COJIbBATAlIUN

Jlex

3.5

HonHbIe paBHOBECUS B
pacTBOpax: BOJOPOIHBIN
II0Ka3aTellb, €ro OIPEAEIICHUE,
OydepHbIe cuCTeMBI,
KHMCJIOTHO-OCHOBHOE TUTPOBAHMUE,
TUAPOIIN3 COJIEH, CTEIIEHb U
KOHCTaHTa THIPOJIN3a,
IIPOU3BEJIEHNE PACTBOPUMOCTH

JIek

3.6

DIIEKTPONPOBOTHOCTH PACTBOPOB
3JIEKTPOJIUTOB, 3aBUCUMOCTH OT
ycnoBuid. [IogBUKHOCTH HOHOB.
3akon Konbpaymma. 3smMepenne
3JIEKTPONPOBOIHOCTH. Hncna
nepeHoca HOHOB, UX U3MEPEHHE

JIek

3.7

Tumel ckaukoB ITOTESHIINAIA HA
Mex(ha3HBIX TPAHUIIAX, BOJIbTA- U
TraTbBaHU-TIOTCHITHAEI.
DJIEKTPOXUMUYECKUN TOTEHIIAAIT,
ANEKTPOXUMHYECKOE PABHOBECHE

Jlek




3.8

OJ1C kak TepMOIMHAMUYECKas
BEJIMYUHA. Y PAaBHECHUE
I'n66ca-I'enpMronbua. YpaBHeHue
Hepucra. U3mepenue D/1C

Jlek

3.9

DNeKTPOAHbIE TOTEHIINAIIBI KaK
XapaKTepUCTHKA TEPMOTUHAMUKI
nojypeakuuii. Ypasnenue Hepucera.
Hcnonb30BaHue 31€KTPOIHBIX
MOTEHIIUAJIOB AJIs pacYeTOB
ANEKTPOXUMUYECKUX PABHOBECUI

Jlex

3.10

Knaccudukanus 31eKTpooB:
MIEPBOTO U BTOPOTO POJIa, Ta30BbIH (B
TOM YHCJIE BOAOPOIHBIN),
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIC.
HoHOOOMEHHBIE 3JIEKTPOIBI,
CTEKJISIHHBIN 3JIEKTPOJI

JIek

3.11

DIIEKTPOKANMWIUISPHBIC SIBIICHUS,
3JIEKTPOKANUIUISIPHBIE KPUBBIE,
CBSI3b [TIOIPAHUYHOTO HATSXKEHHUS C
aacopOuueit. [ToTrennuan HyaeBOro
3apsja MeTajuia. Y paBHEHUE
Jlunmmana. JIBoriHOM
3JIEKTPUYECKUM CII0, €ro MOJIen

Jlex

3.12

3axonbl Papanes. CkopocTb
JJEKTPOIHBIX PEAKLNH,
JTUMUTHPYIOIIAsI CTaANS.
[Tonspu3zanus a5ekTpoaoa,
MepeHanpsKeHNe CTaiuu
JJIEKTPOTHOM PEaKIUH.
[TonspuzannoHHbIE KPUBBIE.

JIek

3.13

[epenanpsixenue quddysuu,
3akoHbl Puka. [IpenenpHbiin
mudy3uonnsiit Tok. [lonsapuzanus
B YCJIOBHSIX CTal[HOHAPHOW U
HecTaluoHapHoi 1uddy3un.
OCHOBBI KJTaCCHYECKOI
noJsiporpagpuu

Jlex

3.14

IlepenanpsxeHue nepexona
AJIEKTPOHA. DHEPIUs aKTUBAL[UU
CTaJuH Iepexo/ia. Y paBHEHHE
donbmepa. Ypasuenue Tadens.
Binsaue cocraBa pacTBopa Ha
[IepeHaNpsHKEHUE Iepexoia

Jlex

3.15

[IepenanpsixeHne reTreporeHHon
XUMHYECKOM CTaUU DIIEKTPOIHON
peakuuu. Ypasuenue Tademns

Jlex




3.16

Koppo3zus metamios.
TepMmoanHaMKKa KOPPO3UU.
Koppo3uonnsie nuarpammel,
CKOPOCTb U IOTEHLHAII KOPPO3UHU.
AHO/IHOE OKUCIIEHUE METAJUIOB.
[TaccuBanus MeTasLIoOB.
DIEKTPOXUMUYECKHUE METOIbI
KOPPO3HUOHHOMW 3aILMTHI.
WHrubuTopsl KOppo3uu

Jlek

3.17

XyUMHUYecKre HCTOYHUKH TOKa

Jlek

3.18

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

JIa0

3.19

AKTHUBHOCTB U KO (DUITHECHTHI
AKTUBHOCTH AJIEKTPOJIUTOB,
CpeIHss MOHHAs aKTUBHOCT,
3aKOH MOHHOM CHJIBI

JIa0

3.20

Pacuer koadpunmenTon
aKTUBHOCTH. Teopus
Jebas-I"tokkens

JIao

3.21

ConpBaraiysi HOHOB B PaCTBOPAx,
SHEPTHUA U SHTAJIBIIUA
COJIbBATAIUH JIEKTPOJIUTOB U
noHoB. Uncna conpBaTalnm,
SHTPOIIHA COJIbBATAllUN

JIa0

3.22

HoHHBIC paBHOBECHS B
pacTBOpax: BOJIOPOTHBIN
1oKazareJb, €ro Onpe/eicHHe,
OydepHbIe cUCTEMBI,
KHCJIOTHO-OCHOBHOE THTPOBAHHE,
THJIPOJIU3 COJICH, CTETICHD U
KOHCTaHTa TUAPOITN3a,
MIPOM3BEICHUE PACTBOPUMOCTH

BIET

3.23

DIIEKTPONPOBOIHOCTh PACTBOPOB
ANEKTPOJIUTOB, 3aBUCUMOCTH OT
ycnoBui. [1ogBHKHOCTH MOHOB.
3axoH Konbpayma. 3mepenue
ANEKTponpoBoAHOCTU. Yucna
IIEpEHOCa HOHOB, UX U3MEPEHUE

BIET

3.24

Tumnel ckaykoB ITOTSHIIMAJIA HA
Mex(a3HBIX TPAHUIIAX, BOJIbTA- U
TrabBaHU-TIOTCHITHATEI.
DJIEKTPOXUMUYECKUN TOTEHIIAAIT,
3JIEKTPOXUMHUYECKOE PABHOBECHE

BIET

3.25

O/1C xak TepMOIMHAMUYECKas
BEJIMYMHA. Y paBHEHHE
I'n66ca-I"'ensMrosIa.
VYpasuenue Hepucra. 3mepenue
SJ1C

BIET




3.26

ONEeKTPOAHBIE TIOTCHIINAIIBI KaK
XapaKTepUCTUKA TEPMOJUHAMUKI
nosnypeakuuid. Ypasaenue HepHcera.
Hcnonbs3oBanue 21eKTPOIHBIX
IIOTEHIMAJIOB JUIsl PaC4eTOB
ANEKTPOXUMHUYECKUX PABHOBECUI

JIa0

3.27

Knaccudukanus 371eKTpo10B:
MEPBOTO ¥ BTOPOTO PO/Jia, Fa30BbIH (B
TOM YHCJIE BOJIOPOHBIN ),
OKHCJIUTENHHO-BOCCTAHOBUTELHBIE.
HNonooOMeHHBIE 3JIEKTPOIbI,
CTEKJISTHHBIN 3JIEKTPOJT

JIa0

3.28

DNEeKTPOKANUIUISIPHBIE SIBJICHMUSI,
ANEKTPOKANMIUIIPHBIE KPUBBIE,
CBSI3b IOTPAHUYHOTO HATSKEHUS C
ancopOuueit. [lorenuuan HyaeBoro
3apsiga MeTajuia. Y paBHEHUE
Jlunnmana. J{BoitHOM
BJIEKTPUYECKUM CII0H, €r0 MOJETN

JIa6

3.29

3axonbl Papajes. CKopocTb
JJIEKTPOIHBIX PEAKLNH,
JUMUTHPYIOIIAsI CTaANS.
[Tonspu3zanus 35ekTpoao0a,
NIepEeHAIPSKEHUE CTalUN
JJIEKTPOIHOM PEaKIUH.
[TonspuzannoHHbIE KPUBBIE.

JIao

3.30

[lepenanpsixenue nupdysuu,
3akoHbl Puka. [IpenenbHelii
muddy3nonnsiii Tok. [lomsipuzarus
B YCJIOBUSX CTAlIMOHAPHOMN H
HecTalroHapHou 1uddy3uu.
OCHOBBI KJIACCUYECKOU
noJsisporpagpuu

JIao

3.31

[IepenanpsxeHue nepexoaa
AJIEKTPOHA. DHEPrus aKTUBAL[UU
CTaJWH Iepexo/ia. Y paBHEHHE
®donbmepa. YpaBuenue Tadens.
Bnusinue coctaBa pactBopa Ha
MepeHanpsKeHue nepexoaa

JIa0

3.32

[TepenanpsixeHne reTeporeHHon
XUMHYECKOM CTaUU JICKTPOTHON
peaknuu. Ypasuenue Tademns

JIa0




3.33

Koppo3sus meranios. Jlek 6 4
TepmoauHaMuKa KOPPO3UU.
Koppo3nonnsle fuarpammsl,
CKOPOCTb U INOTEHIIM ATl KOPPO3HH.
AHOIHOE OKUCIICHUE METAJIIOB.
[TaccuBanus MeTauIoB.
DIEKTPOXUMHUYECKUE METOIbI
KOPPO3UOHHOM 3aIlUTHI.
WNHruburopsl KOppo3uu

3.34 | XuMH4eCcKrue UICTOYHUKH TOKa Jlab 6 3
3.35 | DnekTpoxuMus. DK3amMeH 6 14
3.36 | DIEeKTPOXUMHUS. Cp 6 33

OO0pa3oBaTte/ibHbIE TEXHOJIOTHH
OOpa3oBareNbHbIC TEXHOJIOTHH MTpUBeacHBI B [IprtoxkeHun 1.

Cnmcok 00pa3oBaTe/IbHbIX TEXHOJIOT Uil

Nudopmanmonnsie (iu¢poBbIe) TEXHOIOTHH

TexHomornu Pa3BUTHA KPUTUYCCKOT'O MBIINIJICHUS

Meron case-study

9.

8. OHEHOYHBIE MATEPHAJIBI IJIA1 ITIPOBEJEHUSI TEKYIIEA A
MNPOMEXYTOYHOU ATTECTALIUN

8.1. OueHo4HbIe MaTepHAJIbI IJIS1 IPOBEJACHHUS TEKYyLIeH aTTecTaAluu
OneHouHble MaTepHaibl IpuBeeHsl B [Ipunoxenun 1.
8.2. OueHouHbIe MaTEepUAJIbI JAJ151 MPOBEAEHUs IPOMEXKYTOYHOI aTTecTAllNU
[Tpunoxxenue 1.
8.3. TpeGoBaHus K PeliTUHT-KOHTPOJIIO
[Tpunoxxenue 1.
9. YYHEBHO-METOJMYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHHUE
JUCHUITTIMHBI (MO YJISA)
9.1. PexoMeHnayemasi JuTepaTypa

2. Ilepeyens pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIIMOHHOI ceTH ""MuTepHer"

Ol

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

9.3.1 IlepeyeHb NPOrpaMMHOI0 0OOecreYeHus

Kaspersky Endpoint Security 10 ans Windows

Adobe Acrobat Reader

Google Chrome

Foxit Reader

QB |WIN]| -

Origin 8.1 Sr2
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9.3.2 CoBpemeHHbIe nTpodeccHOHATbHBbIE 0a3bl JAHHBIX U HH(GOPMALIMOHHbIE CIPABOYHbIE

CHCTEMBI

1 Penosurapuii TBI'Y

2 Hayunas snektponnas 6ubnuoreka eLIBRARY.RU (moamnucka Ha sxypHAIIBI)

3 OBC Tel'Y

4 3bC BOOK.ru

5 OBC «Jlanb»

6 OBbC «YHuBepcuterckast OMOIMOTEKa OHTIANH

7 3bC «IOPAUT»

8 3bC «ZNANIUM.COM»

9 CIIC "Koncynprantlimroc"

10 |CIIC "TAPAHT"
10. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYHEHUE JUCHUIIJIMHBI (MOJAYJIS)
AyauT-1 OobopynoBanne

3-408 | kommieKkT yueOHOH MeOenun, TepeHOCHON HOYTOYK, IIPOEKTOPHI, abcOpOIoMeTp,

TesneOHbI, apeoMeTp, OapoOMETp aHEPOH I, IPEITh, KOJOHKHU, MENIAJIKa MarHUTHAS,

11. METOAUYECKUE MATEPHAJIBI VIS OBYYAIOLIUXCSI IO OCBOEHUIO
JUCHUIIAHBI

Mertoauueckue YKa3aHHusd ITPUBCJACHBI B HpI/IJ'IO)KCHI/II/I 1.

MpunoxkeHue 1

8. METOAUNYECKUE MATEPHUAJIBI VIS OBYYAIOLLIUXCS
ITO OCBOEHUMIO N CHUITJIMHBI

06pa303aTen bHbleé TeEXHO/M0IrMun

l. TepmoanHamMuka
YyebHada nporpamma — Bupa 3aHATUA Ob6pa3zoBare/ibHbie
HanmeHoBaHWMe pa3aesios N Tem (3 TeXHONO0IrnMun

Cmpo2om coomeemcmeuu ¢
pasoesnom Il Pri/)




OCHOBHBIE MOHSTHS XUMHYECKOH
TEpPMOIMHAMUKH: CHCTEMA,
TEpMOIMHAMHYECKHE TapaMEeTpPhI.
IlepBblil 3aKOH TEPMOAUHAMUKH.
Terutora, paboTa, BHyTpEHHSISI SHEPT s,
SHTAIBIHA. TEIIOEMKOCTb.

neKkums

nabopartopHan paboTta B
XMMUYECKOM
nabopartopumn

pelleHne 3a4a4 1
ynpaxKHeHnM

npoBepKa A0MaLUHUX
3aJaHui

TpaJAuLIMOHHbBIE
(pponTanbHas
JEKLHUs, pelIeHue
YIpaXXHEHUI),
TEXHOJIOTHUS
HCCIIEIOBATEIHCKO
W IeATEeIIbHOCTH
(XUMHYECKUHT
AKCIIEPUMEHT)
TEXHOJIOTUS
MOJIYJIBHOTO U
OJI0YHO-MOAYITHHO
ro 00y4YeHus

310pOBBbecOeperaro
IME TEXHOJOTHH
TpaTUIIIOHHBIE
(bponTanpHas
JICKIHS, PECIICHHE
neKkuma YIpaXHEHHiT),
nabopatopHas pabora B TEXHOIOTHA
XUMUYECKOM HCCIIENIOBATEILCKO
Tepmoxumust.  Kamopumerpust. 3aK0oHbI nabopatopum Hu IleﬂTeJIBHOSTI/I
F'ecca n Kupxrogda. pelleHune 3aga4 v (xmvureciuid
: AKCIIEPUMEHT)
yrnpamherin TEXHOJIOTHUS

NnpoBepKa AOMaLUHMX
3a4aHum

MOJYJIBHOTO H
0JI0YHO-MOIYITHHO
ro oOyueHus

310pOBBbECOEperaro
e TEXHOJIOTNN
TpaI[I/IHI/IOHHI)IG
(pponTanbHaAA
JICKIUA, pCHICHUC
nekumsa yIOpakKHEHUH ),
nabopartopHan paboTa B TEXHOIOTHA
BTopoii 3ak0H TepMOIUHAMHKH. XUMMUYECKOIA HCCICAOBATCIECKO
O6paTuMble U1 HEOOpAaTUMbIE nabopatopum W ACATETLHOCTH
(XuMuYecKuit
nporuecchl. PacueT sHTponuu pelieHmne 3af|,aq " SKCIIEPHMEHT)
Pa3JIMYHBIX IIPOLECCOB ynpaxHeHn1 TEeXHOJIOTHS

NnpoBepKa AOMaLLHMX
3a4aHui

MOJTYJIbHOTO H
0JIOYHO-MOYTTHEHO
ro oOyueHus
310pOBbecOeperaro
e TEXHOJIOTHUN




TepMoarnHaAMUAYECKHE
IMOTEHIIMAIbI 1 MAaKCUMAaJIbHO
noJsie3Hasi paboTa mpoiiecca.
CBoOojiHas sHeprus
I'eapmroeia u [ 1b06ca.
IToHsTHE XUMHUYECKOTO
CpOJICTBA.

neKkums
nabopartopHan paboTta B
XMMUYECKOM
nabopartopumn

pelleHune 3a4a4 1
ynpaxKHeHuM

npoBepKa A0MaLUHMX
3a4aHun

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

310pOBbecOeperaro
e TEXHOJIOT'UN
TPaIUIHOHHBIC
(pponTanbHAA
JICKO WA, pCIICHUC
nekuma YIOpaXXHEHUI),
nabopaTopHas paboTa B TEXHOIOTHA
YpaBHEHHE NU30TEPMBI XUMWUYECKOM HCCICNOBATCIECKO
XUMHUYECKOM PEaKIIUH. nabopatopuu ?xiiﬁgg?;?;m
CranmgapTHOE XUMHUECKOE Pewenme 3aha4 u SKCIICPHMEHT)
CPOACTBA ynpaxHeHUM TEXHOJIOTHS

NnpoBepKa AOMaLUHMX
3a4aHum

MOJYJIBHOTO H
0JI0YHO-MOIYITHHO
ro oOyueHus

310pOBbECOEperaro
1€ TEXHOJIOTUHN
TPaaAUIIUOHHLBIC
(pponTanbHas
JICKIUA, pCIICHUEC
BrnusiHne BHEITHUX yCIOBUM Ha neKuus yIpaKHEHu (),
XUMHUYECKOE PABHOBECHE. nabopaTopHas paboTa B TEXHOJIOT s
HpI/IHHI/IH Jle-IllaTenne. XUMUNUYECKOU I\/’ICCJ'ICI[OBaTeJ'H:CKO
YpaBHEHUS N30XOPHI U U300aphI nabopatopuu M ACATETLHOCTH
. (XUMHYECKUIT
XAMUYECKOU peakuuu. Pacuer pelleHune 3a4a4 v SKCTIEpUMEHT)
KOHCTaHT XMMHYECKOT'0 ynpaxHeHui T —

PABHOBECHS 10 TaOTMIHBIM
JTAaHHBIM

NnpoBepKa AOMaLLHMX
3a4aHui

MOJTYJIbHOTO H
0JIOYHO-MOYTTHEHO
ro oOyueHus
310pOBbecOeperaro
e TEXHOJIOTUN




JlnarpamMmbl COCTOSIHUS
OJTHOKOMITOHEHTHBIX U
JIBOMHEBIX CUCTEM.
Tepmuueckuit anaaus u
JMarpaMMBbl TJIaBKOCTH.
YpaBHeHHE
Knaneiipona-Knaysuyca

neKkums
nabopartopHan paboTta B
XMMUYECKOM
nabopartopumn

pelleHune 3a4a4 1
ynpaxKHeHuM

npoBepKa A0MaLUHMX
3a4aHun

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

310pOBBbeEcOeperaro
e TEXHOJIOI'NN
TPaAUIIHOHHBIE
(pponTanbHAA
JICKO WA, pCIICHUC
nekuma YIOpaXHEHUI),
nabopaTopHas paboTa B TEXHOIOTHA
W neanpHbIC pacTBOPHI. 3aKOHBI XMMUYECKOM HCCIeN0BATEIIECKO
Paynsa u I'enpu. 3akoHbI nabopartopum ?Xiifgigggggm
KonoBasnosa. Jluarpammsl peweHune 3af'-a‘4 n SKCIIEPHMEHT)
kunenus. Pextudukarus ynpaxHeHnN TEeXHOJIOTHS

NnpoBepKa AOMaLUHMX
3a4aHum

MOJYJIBHOTO H
0JI0YHO-MOIYITHHO
ro oOyueHus

3I0pOBbecOEperaro
M€ TEXHOJIOTHH
TpaTUIIOHHBIE
(pponTanbHas
JIEKITHS, PEeIICHHE
neKums yIpakHEeHHH),
nabopatopHas paborta B TEXHOIOTHA
. CAMUYECKOI HCCIIENI0BATENLCKO
KonnuratuBHble CBOMUCTBA U JeITEIbHOCTH
naboparopuy (XuMuYecKuit
pacTBopoOB pelleHune 3a4a4 u
N AKCIIEPUMEHT)
yNparKHEHUN
TEXHOJIOTHUS

NnpoBepKa AOMaLLHMX
3a4aHui

MOJTYJIbHOTO H
0JIOYHO-MOYTTHEHO
ro oOyueHus
310pOBbecOeperaro
e TEXHOJIOTUN




OCHOBHBIE TOHATHUS
CTAaTUCTHYECKOU
TEPMOTMHAMUKHU

neKkums

nabopartopHan paboTta B
XMMUYECKOM
nabopartopumn

pelleHune 3a4a4 1
ynpaxKHeHuM

npoBepKa A0MaLUHMX
3a4aHun

TpaJAuLIMOHHbBIE
(pponTanbHas
JEKLHUs, pelIeHIe
YIpaXXHEHUI),
TEXHOJIOTHUS
UCCJIEIOBATEIHCKO
W eATEeIIbHOCTH
(XUMHYECKUT
9KCIIEPUMEHT)
TEXHOJIOTHUS
MOJIYJIBHOTO U
OJI0YHO-MOAYITHHO
ro 00y4YeHus
3/10poBbecOeperaro
M€ TEXHOJIOTHH

1. XumMnyeckass KHHETHKA

YuebHada nporpamma — HaMMeHoBaHMe

Bupg 3aHATUA

Ob6pa3zoBare/ibHble

pa3aenos u Tem (8 cmpozom TeXHOMOTMM
coomeemcmeuu ¢ pasdesnom Il P1/)
TpaJULHOHHBIE
(pponTasBHAA
JIEKIHs, PEIICHHE
¢ JIeRUnA yIpaXHEHUH ),
* nabopartopHas TEXHOJIOTUSA
Bsenenue. OCHOBHBIE ITOHATHS. pabota B 5 UCCIIE/I0BATEIIBCKO
KuneTnka HeOOpaTUMBIX pEaKInii. XMMUHECKON A peATeNbHOCTH
MeTob! ONpeaeIeHuUs IOPSAIKOB nabopatopum (XuMIYeCKHit
peaKiit e pelleHMe 334a4 1 SKCIIEPUMEHT)
yNpa*KHEeHUN TEXHOJIOTHS

® NpoBepKa
AOMaLLHUX 3a4aHUI

MOJTYJIbHOTO H
0JIOYHO-MOYJTHLHO
ro o0y4eHus
3J10pOBbecOeperaro
e TEXHOJIOTNN




KnHeTuKa 0bpaTMmbIx 1
napannenbHbIX peakuni

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

TpaJAuLIMOHHbBIE
(pponTanbHas
JEKLHUs, pelIeHue
YIpaXXHEHUI),
TEXHOJIOTHUS
HCCIIEIOBATEIHCKO
U IeITeNbHOCTHU
(XUMHYECKUHT
AKCIIEPUMEHT)
TEXHOJIOTUS
MOJIYJIBHOTO U
OJI0YHO-MOAYITHHO
ro 00y4YeHus

3JI0pOBbecOEperaro
1€ TEXHOJOTHU
TpaJUIIHOHHBIC
(pponTasbHAA
JICKIIUS, PEIICHUE
nekuua YIpaXHEHUI),
nabopatopHas TEXHOJIOTUSA
pabota B HCCICA0BATEILCKO
KuneTunka nocienoBaTeIbHbIX XUMMYECKOM i esTeNbHOCTH
peakuuid. MeTos cTaloHapHbIX nabopatopumu (XUMHYECKUI
KOHIIEHTpauuii boieHreiHa. pelleHue 3a4ay 1 OKCICPUMEHT)
yNpa*KHEeHUN TCXHOJIOTHA
nposepka MOJYJIbHOTO H

AOMaLLHUX 3a4aHUN

0JI0YHO-MOIYITHHO
ro oOyueHus

3JI0pOBbecOeperaro
I[1€ TEXHOJIOTHH
TPaIUIIHOHHBIE
(pponTanbHaAA
JICKITHS, PEIICHHE
nekuua yIpaXHEHUI),
nabopatopHas TEXHOJIOTUSA
paborta B UCCIIEN0BATENBCKO
TemmnepatypHast 3aBHCHMOCTB XMMUYECKOM i 1eaTenpHoCTH
CKOPOCTEW XMMHUYECKUX PEAKIIHM. nabopatopuu (XMMMUECKUI
YpasHeHue AppeHuyca. pelleHne 3a4a4 U SKCIICPUMEHT)
yNpa*KHeHUN TCXHOJIOTHA
nposepka MOJTYJIbHOTO H

NOMaLIHUX 3aJaHuNIA

0JIOYHO-MOYTTHEHO
ro oOyueHus
310pOBbecOeperaro
e TEXHOJIOTHUN




Teopusi CTOJTKHOBEHUI.
MoOHOMOIIEKYJIISIPHBIE pEAKLINN

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

TpaJAuLIMOHHbBIE
(pponTanbHas
JEKLHUs, pelIeHue
YIpaXXHEHUI),
TEXHOJIOTHUS
HCCIIEIOBATEIHCKO
W 1eATEeIIbHOCTH
(XUMHYECKUHT
AKCIIEPUMEHT)
TEXHOJIOTUS
MOJIYJIBHOTO U
OJI0YHO-MOAYITHHO
ro 00y4YeHus

310pOBBbecOeperaro
M€ TEXHOJIOTUHU
TPaIUIIMOHHBIC
(pponTasbHAA
JIEKIIHS, peIIeHre
NEKLMA yIpaKkHEHHH ),
nabopatopHas TEXHOJIOTUSA
paboTa B HCCIIEIOBATEIIHLCKO
Teopust akTHBHUPOBaHHOTO XMMUYECKOM 1 IesTeNbHOCTH
KomIuiekca. CTaTUCTHYECKUI na6opatopuu (XMMMYECKUI
ACIICKT. peleHne 3a4a4 u BKCHepI/IMeHT)
yNpa*KHEeHUN TCXHOJIOTUS
npoBepKa MOJIYJIbHOTO U

AOMaLLHUX 3a4aHUN

0JI0YHO-MOIYITHHO
ro oOyueHus

310pOBBbECOEperaro
IUE TEXHOJIOTUU
TpaJUIIHOHHBIC
(pponTanbHaAA
TIEKIUs, pelIeHIe
NEeKUMA yIIpakKHEHUH ),
nabopatopHas TEXHOJIOTHS
paborta B UCCIIEI0BATENBCKO
Teopust akTHBHPOBaHHOTO XMMUYECKOM i 1eaTenpHoCTH
KOMIUIEKca. TepMOoIMHaMUYECKUI naboparopuu (XMMHYECKHUit
ACIIEKT. pelleHue 3a4a4 u AKCIIEPUMEHT)
yNpa*KHeHUN TECXHOJIOTUS
npoBepKa MOJIYJIbHOTO U

NOMaLIHUX 3aJaHuNIA

0JIOYHO-MOYTTHEHO
ro oOyueHus
310pOBbecOeperaro
e TEXHOJIOTHUN




Kunetnka nenssix
HEPa3BETBJICHHBIX PEaKINI

DOTOXUMHYECKHE PCaAKINH.

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

TpaJAuLIMOHHbBIE
(pponTanbHas
JEKLHUs, pelIeHue
YIpaXXHEHUI),
TEXHOJIOTHUS
HCCIIEIOBATEIHCKO
W IeATEeIIbHOCTH
(XUMHYECKUHT
AKCIIEPUMEHT)
TEXHOJIOTUS
MOJIYJIBHOTO U
OJI0YHO-MOAYITHHO
ro 00y4YeHus

310pOBBbecOeperaro
M TEXHOJOTHH
TpaJUIIMOHHBIE
(pponTasbHAA
JICKIUS, pelICHUE
NeKkunA YIPpaXHCHUT ),
nabopatopHas TEXHOJIOTHUSI
pabora B HUCCIIEI0OBATEIBCKO
Kunernka pa3BeTBICHHBIX IIEITHBIX XUMMUYECKOM U IeSTeIbHOCTH
pEeaKunii, pEaKUK C IHEPTETUYECKUM nabopatopumn (XUMHYECKUIT
Pa3BETBJICHUEM LIETIEHN pelweHne 3a4a4 n SKCIIEPHMEHT)
ynpa)KHeHm}i TEXHOJIOTUA
nposepka MOAYJBHOTO U

AOMaLLHUX 3a4aHUN

0JI0YHO-MOIYITHHO
ro oOyueHus

37I0poBbecOeperaro
€ TEXHOJIOTUHN
TPaaAUIIUOHHBIC
N (bpoHTanpHAS
['omorenHsbIi KaTamms. HeKIHs, permere
KucnotHo-ocHOBHOM KaTanus. nexkumn yTIpasKHERHit),
Knaccudukamnus peaximii nabopaTtopHas TEXHOIOS
KHCJIOTHO-OCHOBHOTO TuIta. Kuneruka pa60Ta B HUCCIIE0BATEIHCKO
Y MEXaHU3M pEaKLHil XMMUYECKOM il e TeIbHOCTH
crenuPuIecKoro KUCIOTHOTO nabopatopum (XMMUYeCKHit
katanu3a. KuHeTuka u Mexanmsm pelleHve 3343y 1 SKCIEPHUMEHT)
peaxiuii o0IIero KUCIOTHOTO ynpaxkHeHwu TEXHOJIOTUS
KaTtanusa. YpaBHeHue bpeHcrena u nposepKa MOZYJIbHOIO U

€ro UCII0JIb30BAaHHUE B KMHCTHUKE
KaTaJIMTUYECKUX pCaKHHﬁ.

NOMaLIHUX 3aJaHuNIA

0JIOYHO-MOYTTHEHO
ro oOyueHus
310pOBbecOeperaro
e TEXHOJIOTHUN




®epMEeHTaTUBHBIN KaTalu3.
KodepmenTst u uHruéuTopsl. Buibt
MHTHOMpPOBaHUS

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

® TPaIUIMOHHbIE
(pponTanbHas
JIEKIMs, peleHUE
YIpaXXHEHUI),

® TEXHOJIOTHUS

HCCICI0BATCIIBCKO

W eATEeIIbHOCTH
(XUMHYECKUHT
9KCIIEPUMEHT)

® TEXHOJIOTHS
MOJIYJIBHOTO U
OJI0YHO-MOAYITHHO
ro 00y4YeHus

® 370poBbecOeperaro
1€ TEXHOJIOTUU

I'ereporennslii katanu3. OnpeneneHue
CKOPOCTH T'€TEpOre€HHOMN
KaTaJIUTUICCKON peakiuu. Pazmumunpie
PEKUMBI IPOTEKAHUS PEAKIIAN
(KuHETHUYeCKas M BHEIITHSISA
KMUHEeTUYeCcKas 00J1acT; 001acTh
BHEIIIHECH U BHYTPEeHHEH nuddy3umn).

neKkumna
nabopaTtopHas
paboTa B
XMMMYECKOM
nabopatopumn
pelleHne 3a4a4 1
yNpa*KHEeHUN
npoBepKa
AOMALLHUX 3a4aHUN

® TPaIUIMOHHbIE
(pponTanbHAA
JIEKLMs, peleHUe
YIOpaXXHEHUI),

® TEXHOJIOTUs

HCCICO0BATCIILCKO

W 1eATEeIIbHOCTH
(XUMHYECKUIT
AKCIIEPUMEHT)

® TEXHOJIOTHUS
MOJIYJIbHOTO U
0JI0YHO-MOIYITHHO
ro oOyueHus

® 370poBbecOeperaro
M€ TEXHOJIOTHH

PeaKHI/II/I B OTKPBITBIX CHUCTEMAX.

neKkumna
nabopaTtopHas
paboTa B
XMMUYECKOM
nabopatopumn
pelleHne 3a4a4
yNpa*KHeHUN
npoBepkKa
AOMALLHUMX 334aHNN

®  TpaTUIOHHBIE
(pponTanbHas
JIEKITHS, PEeIICHHE
yIpakHEeHHH),

® TEXHOJIOTUS

HCCICI0BATCIIBCKO

H IeITeTbHOCTH
(XuMuYecKuit
AKCIIEPUMEHT)

® TEXHOJIOTHS
MOJIYJIBHOTO U
0JIOYHO-MOYTTHEHO
ro oOyueHus

® 370pOoBbecOeperaro
M€ TEXHOJIOTUU

118 JIeKTPOXUMHS

YyebHan nporpamma — HaUMeHOBaHMue
pa3aenos u Tem (8 cmpozom
coomeemcmauu ¢ pazdesaom Il Pr1/)

Bunpg 3aHATUA

Obpa3soBatenbHble
TEXHONOTUM




Crna0bIe 3JIEKTPOJIUTBI, TEOPHUS
AppeHunyca, CTEeTICHb 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, pelIeHue
YIpaXXHEHUI),
TEXHOJIOTHUS
HCCIIEIOBATEIBCK
OU J1eATEIbHOCTH
(XUMHYECKUHT
AKCIIEPUMEHT)
TEXHOJIOTUS
MOJIYJIBHOTO U
0JI0YHO-MOAYIJIbH
oro oOy4eHHs

310poBhecOepera
200003 (S
TEXHOJOTHH
TpaJUIIHOHHBIC
(bpoHTaTBHAS
JIEKIIUs, PeIICHUE
neKkuma YIpaXHEHHI ),
nabopaTopHas TCXHOJIOTHA
HCCJICI0BATEIIbCK
AKTHBHOCTB ¥ KO3()PHUIIHECHTHI Ejg(l)/l:ae;oﬁ Oif NesTeNbHOCTH
AKTUBHOCTH 3JICKTPOJIMTOB, CPEIHSISA (XMMHUYECKHA
MOHHAs aKTUBHOCTD, 3aKOH HOHHOM nabopatopun SKCIIEPUMEHT)
CHIIBI pelweHue 3a,vc|,al-| n S
ynpaxHeHun MOJIYJIBHOTO U
npoBepkKa

AOMaLLHMX 3a4aHNM

OJI0YHO-MOYJIbH
oro o0y4YeHHs

310poBhecOepera
IOLIHe
TEXHOJIOTUHU
TpaJUIIHOHHBIC
(pponTanbHaAs
TIEKIUs, peLIeHIe
neKkuma yIpaXXHEHUI),
nabopaTtopHas TEXHOJIOTHA
pabora 8 HCCIIE/I0BATENLCK
" Ol IeATEITbHOCTH
XMMUYECKOM -
Pacuer ko3¢ hULIEHTOB aKTUBHOCTH. (XuMuYecKuit
nabopatopuun
Teopus [lebas-I'tokkens AKCIIEPUMEHT)
pelleHune 3a4a4 u
N TEXHOJIOTHS
ypaXHeH!M MOJIYJIBHOTO U
npoBepKa

NOMaLIHUX 3aJaHuNIA

0JI0YHO-MOYJIbH
oro o0y4YeHHs
310poBbecOepera
IOIIHUe
TEXHOJIOTUU




ConpBaranusi 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

TpaJAuLIMOHHbBIE
(pponTanbHas
JEKLHUs, pelIeHIe
YIpaXXHEHUI),
TEXHOJIOTUS
HCCIIEIOBATEIIBCK
OU J1eATEIbHOCTH
(XUMHYECKUHT
9KCIIEPUMEHT)
TEXHOJIOTHUS
MOJIYJIBHOTO U
OJI0YHO-MOAYIJIbH
oro oOy4eHus

310poBhecOepera
1701103 (S
TEXHOJIOTUU
TpaJUIIHOHHBIC
(bpoHTaTBHAS
JIEKIIUs, PeIICHUE
neKkuma YIpaXHEHHI),
TEXHOJIOTHS
VoHHBIE paBHOBECHS B PACTBOPAX: nabopaTopHas
9 6 HCCIICIOBATEIIBCK
BOJOPOIHBIN ITOKA3aTeb, €Ero paboTa B N
" Oii IeSATENIbHOCTH
ornpeeneHue, 0yQpepHbIC CUCTEMBI, XMMUYECKOM .
(XuMHu4eCKui
KHCIIOTHO-OCHOBHOE TUTPOBAHHUE, nabopatopum
. AKCIICPUMEHT)
TUAPOJINU3 COJICH, CTCIICHD U KOHCTAHTa peweHWe 3a4a4 n
TUIPONIN3a, IPOU3BEICHHUE " TexHoJIoTHA
) ynpaxKHeHuM MOIYJIBHOTO U
PacTBOPUMOCTH npoBepKa

AOMaLLHMX 3a4aHNM

OJI0YHO-MOYJIbH
oro o0y4YeHHs

310poBhecOepera
I0IIne
TEXHOJIOTUH
TpaAULIHOHHbIE
(¢ponTanbHaAs
JIEKIUs, pelIeHue
nekuma YHpaXHeHHUH),
nabopaTopHas TEXHONOTHA
UCCIIE0BaTEIbCK
ONeKTPONPOBOIHOCTL PACTBOPOB pabora B N A
. o Ol 1esATeTBbHOCTH
3NIEKTPOJIUTOB, 3aBUCUMOCTb OT YCIIOBHH. XUMUYECKOM N
(XuMuYecKuit
[TopsuxHOCTH MOHOB. 3aK0oH Konbpayima. nabopatopum SKCTIEPUMEHT)
H3mepeHne 31eKTpONpPOBOIHOCTH. pelueHue 33434 1 P
Yucna nepeHoca HOHOB, UX U3MEPEHHE Y TEXHOIOTHA
’ ynpaxHerun MOJYJIBHOTO U
nposepka

AOMaLLIHUX 3a4aHUN

0JI0YHO-MOYJIbH
oro o0y4YeHHs
310poBbecOepera
IOIIHUe
TEXHOJIOTUU




THIIBI CKaYKOB MOTEHIMATIA HA MEK(a3HBIX
TpaHUIIAX, BOJILTA- U
raji-BaHU-ITIOTEHIIAAEI.
DNEKTPOXUMHUYECKUI TOTEHIIMAT,
JIIEKTPOXUMHYECKOE PABHOBECHE

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

TpaJAuLIMOHHbBIE
(pponTanbHas
JEKLHUs, pelIeHIe
YIpaXXHEHUI),
TEXHOJIOTHUS
HCCIIEIOBATEIIBCK
OU J1eATEIbHOCTH
(XUMHYECKUHT
9KCIIEPUMEHT)
TEXHOJIOTHUS
MOJIYJIBHOTO U
0JI0YHO-MOAYJIbH
oro oOy4eHus

310poBhecOepera
10110
TEXHOJIOTUU
TpaJUIIHOHHBIC
(bpoHTaTBHAS
JIEKIIUs, PeIICHUE
nekums YIpaXHEHHI),
nabopaTopHas TCXHOJIOTHA
pabora B HCCIIC/IOBATENBCK
" OM IeATEeTLHOCTH
OJ1C xak TepMOAMHAMUYECKAsl BEIMYNHA. XMMMYECKOM .
(XuMHu4eCKui
VYpasuenue ['mu66ca-I'enpmrombia. naboparopum
AKCIICPUMEHT)
YPaBHeHI/IG HepHCTa. I/ISMepeHI/IC 9I[C peweHWe 3a4a4 n
N TEXHOJIOTHS
ynpaXHeHNM MOJIYJIBHOTO U
npoBepkKa

AOMaLLHMX 3a4aHNM

OJI0YHO-MOYJIbH
oro o0y4YeHHs

310poBhecOepera
IOLIHe
TEXHOJIOTUHU
TpaTUIIOHHBIE
(pponTanbHas
JIEKITHS, PEeIICHHE
nekumsa yIpakHEeHHH),
nabopatopHas TEXHONOTHA
DJeKTpOoIHbIE TOTEHIIUANBI KaK paboTa B HCCIIEI0BATEIbCK
XapaKTEPUCTHKA TEPMOJIUHAMUKI o Ol IeATEITbHOCTH
8 XMMUYECKOM .
nonypeakuuid. YpasHenue HepHera. 1260D3TODMMN (XuMHUeCKui
Hcrnonbs30BaHNE 3IEKTPOIHBIX patop AKCIIEPUMEHT)
WweHu 4yu
MOTEHINAJIOB Ul PACYETOB PELLIEHNE 33Aa TEXHOJIOTHUS
AIIEKTPOXMUMUYECKUX PAaBHOBECHI YAPAXKHEHNM MOIYIBHOTO M
nposepKa

AOMaLLIHUX 3a4aHUN

0JI0YHO-MOYJIbH
oro o0y4YeHHs
310poBbecOepera
IOIIHUe
TEXHOJIOTUU




Knaccudukanus 3J1eKTpoI0B: TIEPBOro U
BTOPOTO pOJia, Ta30BbIi (B TOM YHCIE
BOJIOPOJIHBIN),
OKHUCIIUTEIHLHO-BOCCTAHOBUTEILHEIE.

M oHOOOMEHHBIE 3JICKTPO/IbI, CTCKIISTHHBIH
ANEKTPOA

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

TpaJAuLIMOHHbBIE
(pponTanbHas
JEKLHUs, pelIeHIe
YIpaXXHEHUI),
TEXHOJIOTUS
HCCIIEIOBATEIIBCK
OU J1eATEIbHOCTH
(XUMHYECKUHT
9KCIIEPUMEHT)
TEXHOJIOTHUS
MOJIYJIBHOTO U
OJI0YHO-MOAYIJIbH
oro oOy4eHus

310poBhecOepera
OLIHE
TEXHOJIOTUU
TpaJUIIHOHHBIC
(bpoHTaTBHAS
JICKIHS, PeIICHHE
nekums YIpaXHEHHI),
nabopaTtopHas TEXHOJIOTHA
DNEeKTPOKANUIUIPHBIC SBICHUS, paboTa 8 HCCIIETIOBATEIIBCK
AIEKTPOKANWILISIPHBIC KPUBBIE, CBS3b o Ol IeATEIBbHOCTH
. XMMUYECKOM N
MOTPaHUYHOTO HATSDKEHHS C aIcOpOLIHeH. 1260DaTODNM (XuMUYEeCKUIt
[ToreHmuan HyJIeBOTo 3apsiaa METaslIa. patop IKCIICPUMEHT)
VYpasuenue Jlunnmana. J[BoitHOM PeLLenme 3a,vc|,al-| v TEXHOJIOTUS
SITCKT o o ynpaKHeHUM
PUYECKUI CIIOH, €r0 MOJICITN MOJIYJIBHOTO U
nposepKa

AOMaLLHMX 3a4aHNM

OJI0YHO-MOYJIbH
oro o0y4YeHHs

310poBhecOepera
ToIIHe
TEXHOJIOTHU
TpaJUIMOHHBIE
(¢ponTanbHaAs
JIEKIIHS, PEIIEHHE
nekuusa YIPaXHEHHUI),
nabopaTtopHas TEXHOJIOTHA
HCCIIeIOBATEIbCK
3axonbl Papanes. CKOpOCTh paboTa B cenen
SJIEKTPOIHBIX PEAKIIUA, TUMUTHPYIOIIAs XMMUYECKOM O ICATCIIPHOCTH
P P i byIo (XUMHYECKUIT
craaus. [Tonspusaiys 2JIeKTpoI0a, nabopatopum
. AKCIIEPUMEHT)
nepeHanpsHKeHNe CTaJuy dIEKTPOIHOM pelleHMe 3a4a4
TEXHOJIOTHSI
eakiuu. [Tonsipu3alinOHHbIE KPUBBIE. i
P P P ynpaxHenm MOJIYJIBHOTO H
npoBepKa

AOMaLLIHUX 3a4aHUN

0JI0YHO-MOYJIbH
oro o0y4YeHHs
310poBbecOepera
IOIIHUe
TEXHOJIOTUU




[Tepenanpsixenue quddy3un, 3aKOHBI
@uxka. [Ipenensusblii 1uhy3HOHHBIN TOK.
[Monsipu3anus B yCIOBHUSX CTAllHOHAPHOM

U HecTanmoHapHoU auddy3uu. OCHOBBI
KJIACCHUYECKOH mossiporpaduu

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

TpaJAuLIMOHHbBIE
(pponTanbHas
JEKLHUs, pelIeHIe
YIpaXXHEHUI),
TEXHOJIOTHUS
HCCIIEIOBATEIIBCK
OU J1eATEIbHOCTH
(XUMHYECKUHT
9KCIIEPUMEHT)
TEXHOJIOTHUS
MOJIYJIBHOTO U
OJI0YHO-MOAYIJIbH
oro oOy4eHus

310poBhecOepera
OLIMe
TEXHOJIOTHHU
TpaJuLIMOHHBIE
(bpoHTaTBHAS
JIEKIY, PELICHUE
nekuma YIpaxHEHHi),
nabopaTopHas TCXHOJIOTHA
HCCIIEJIOBATENBCK
[TepenanpsixeHue rnepexoaa NEKTPOHA. pabora B o A
o Ol 1eATETLHOCTU
DHeprust akTUBAIlUU CTAJNH MEPEX0/a. XMMMYECKOM .
(XuMHu4eCKui
Ypasaenue PonpMepa. YpaBHEHUE nabopatopum 5KCTICPUMEHT)
Tadens. Bnusiaue cocraBa pacTBopa Ha pelleHue 3a4a4 1 P
nepeHanpsHKeHUe nepexoaa 7 TEXHOIOTHA
ynpaXHeHNM MOJYJIBHOTO U
npoBepkKa

AOMaLLHMX 3a4aHNM

OJI0YHO-MOYJIbH
oro o0y4YeHHs

310poBhecOepera
IOLIHe
TEXHOJIOTUHU
TpaJUIIHOHHBIC
(pponTanbHas
JICKIUS, PEeIICHHUE
neKkuma yIpakHEeHHH),
nabopaTopHas TCXHOJIOTHA
pabota B HCCIIE/I0BATENLCK
. o Ol IeSATEIILHOCTH
[lepenamnpsikeHne reTeporeHHoM XMMUYECKOM N
. . (XuMuYecKuit
XUMHUYECKON CTaJINU AIIEKTPOTHOM nabopaTopum
AKCIIEPUMEHT)
peakuuu. YpaBuenue Tadens pelleHue 3a4auy 1
N TEXHOJIOTHS
ynparHeEHnn MOJIYJIbHOTO U
npoBepka

AOMaLLIHUX 3a4aHUN

0JI0YHO-MOYJIbH
oro o0y4YeHHs
310poBbecOepera
IoIIue
TEXHOJIOTUU




TPagUIIMOHHBIC

(pponTanbHas
JICKIHS, PEIICHHE
nekuma YIpaXXHEHUI),
Koppo3sus Meramios. TepmoaunHamuka na6opaTopHas TEXHOJIOTHS
Koppo3uu. Koppo3noHHbIE TuarpamMMel, pa6ota 8 UCCIIEIOBATEIIBCK
CKOpOCTH U MOTEHIIUAII KOPPO3HHU. o Ol IeATENbHOCTH
XMMUYECKoM .
AHOJTHOE OKHCJICHHUE METaJLJIOB. (XuMHUYeCKUi
nabopartopuu
[TaccuBanus MeTauIoB. 9KCIIEPUMEHT)
DIEKTPOXUMHUECKUE METOIbI PeLienmne 3a,uc|,aq v TEXHOJIOTHUS
X0 o NHru6 ynpaxKHeHUM’
PPO3HOHHOM 3amUThl. MTHTHOUTOPBI MOJTYJbHOTO H
KOppO3uu fpoBepka 0JI0YHO-MOTYIIBH
310poBhecOepera
OLIHE
TEXHOJIOTUU
TpaJUIIHOHHBIC
(bpoHTaTBHAS
JICKIHS, PeIICHHE
nekums YIpaXHEHHI),
nabopaTtopHas TEXHOJIOTHA
paboTa B HCCIIC/IOBATENBCK
" Ol IeATEIBbHOCTH
XMMMYECKOM N
(XuMHu4eCKui
XUMHUECKUE HCTOYHUKHU TOKA nabopartopuu
AKCIICPUMEHT)
pelleHune 3a4a4 u
’ TEXHOJIOTHUS
ynpaXHeHNM MOJYJIBHOTO H
NnPoBEpKa 0JI0YHO-MOJLYJIbH
[OMALUHUX 33aHWI 0ro 06yueHHs
310poBhecOepera
IOLIHe
TEXHOJIOTUHU

TpeboBaHUA K PEATUHT KOHTPOJIIO

1 cemecTtp

PACCYHET BANI/10B B 1 CEMECTPE

no ANCUUNNUHE « PUSUYECKAA XUMUA. TEPMOAUHAMMUKA»

1 mogynb

Ne Pesynbrar Bup pabotbi / cnoco6 Kputepuu oueHuBaHusa
(vHgukaTtop)
1 |ONK-1.3 NabopaTtopHbie paboTtbi-1 1(16annszal

nabopaTtopHyto paboty)




2 | ONK-2.1 KoHTponbHana paboTta Nol (5 3apanuin, 1 6ann 3a ogHO
NpaBU/IbHOE peLleHHoe
OmMnK-2.4 KoHTponbHasa paboTa No 2
3a/laHue)
OMnkK-3.1 KoHTponbHana paboTta Ne 3
OnNnK-3.2 KoHTponbHasa pabota Ne 4
OMnK-6.2
Tect
3 BbinonHeHWe gomallHeN 6
paboThl,
4 NMocewaemocTtb 1
5 PaboTta Ha 3aHATUMK 2
UTtoro: 30
2 moaynb
No Pe3synbrat Bug pabotbl / cnocob
(vnaukartop)
Kputepuu oueHnBaHus
1 | ONK-1.3 NNabopaTtopHblie paboTsl - 2 2(16annzal

nabopaTopHyto pabory)




3aKknwunTenbHasn

2 | ONK-2.1 KoHTponbHana paboTta Ne 5 (6 3apaHmin, 1 6ann 3a ogHO
NpaBUAbHOE peLleHHoe
OnNK-2.4 KoHTponbHana pabota N2 6
3a/laHue)
OMnkK-3.1 KoHTponbHana paboTta Ne 7
OnNK-3.2
3 | OlK-6.2 BbinonHeHne gomawHen paboTbl 7
4 NMocewaemocTb 1
5 PaboTta Ha 3aHATUMK 2
Utoro: 30
6 JK3ameH 40 (4 3apaHuAa B bunete no
10 6annos.)
Utoro 3a 1 cemecTtp 100 6annos
2 cemecTp
PACCYET BAZ110B BO 2 CEMECTPE
no ANCUMNNUHE «PUSUYECKAA XUMUA. XUMUYECKAA KUHETUKA»
1 moaynb
Ne (I‘—‘esyanaT) Bup pabotbi / cnoco6 Kputepum oueHnBaHus
MHAUKATOP
1 |ONK-1.3 NabopaTtopHbie paboTbi-3 9(36annaszal
nabopatopHyto pabot
OnkK-2.1 PATOPRYIO P V)
2 KoHTponbHana paboTta Nol 3*
OnkK-2.4
KoHTponbHana paboTa No 2 3
OnkK-3.1
KoHTponbHasa paboTa No 3 3
OnNnK-3.2
(3 3apanuna, 1 6annsal
OnNK-6.2

NPaBU/IbHO peLleHHoe
3ajaHue)

7




KOHTPO/IbHaA paboTa no 1
MoAy 0

(copepxut 3 3apgaumn
NOBbILLEHHOMW C/I0XKHOCTHU
M TeopeTUUYECKUii BONpoc

nNpaBu/bHOE peLleHue
3apauu 2 6anna;

NpPaBU/bHbI OTBET HA
Bonpoc 1 6ann))

3 BbinonHeHMe aomallHewn 1
paboTbl,
4 NMocewaemocTb 2
5 PaboTta Ha 3aHATUMK 2
Utoro: 30
2 moaynb
No Pe3synbrat Bug pabotbl / cnocob
(vnaukartop)
Kputepuu oyeHuBaHus
1 |ONK-1.3 NabopaTtopHbie paboTbl - 3 9(36annszal
nabopaTtopHyto pabot
OMnK-2.1 PATOPRYIO P V)
2 KoHTponbHana paboTa Ne 4 37
OnK-2.4
KoHTponbHasa paboTta N2 5 3
OnK-3.1
KoHTponbHana paboTa N2 6 3
OnNnK-3.2
(3 3apanua, 1 6annsal
OnNK-6.2

3aKNUYnTENbHAA KOHTPO/IbHAA

NpPaBU/IbHO peLleHHoe
3agaHue)




paboTa no 2 moaynto
3 BbinonHeHne gomalHen paboTbl 1
4 NMocewaemocTb 2
5 PaboTta Ha 3aHATUMK 2
Urtoro: 30
6 JK3ameH 40 (4 3apaHua B bunerte,
TPU TeopeTUYeCcKmnx
Bonpoca u 3agava, no 10
6annos)
Utoro 3a 1 cemecTtp 100 6annos
2 cemecTp
PACCHET BAINNOB BO 2 CEMECTPE
no AUCUUN/TUHE «PUSUYECKAA XUMUA. SNEKTPOXUMUA»
1 mopynb
Ne Pesy/ibTar Bup pabotbi / cnoco6 Kputepum oueHusaHuns
(vHpukaTtop)
1 |ONK-1.3 NabopaTtopHbie paboTbi-3 3(16annzal
nabopatopHyto pabot
OMK2.1 paTopHyto paborty)
2 KoHTponbHas paboTta Nol 5 3agaHui, 1 6ann 3a ogHoO
OnnK-2.4 P P ( A A
NpPaBMAbHOE peLleHHOoe
KoHTponbHasa paboTa Ne 2
OMnK-3.1 3a/,aHue)
KoHTponbHana paboTa No 3
OlnK-3.2
KoHTponbHana paboTa No 4
OlK-6.2
3 BbinonHeHWe gOoMalUHEN 2
paboThbl




Konnokemym Ne 1 2
4
5 NMocewaemocTb 1
6 PaboTta Ha 3aHATUM 2
Urtoro: 30
2 moaynb
No Pe3ynbTat Bua pabotbl / cnocob
(vnaukaTtop)
Kputepum oueHnBaHuA
1 | ONK-1.3 NNabopaTtopHblie paboTol - 4 4(16annzal
nabopaTtopHyto paboT
OlMnK-2.1 PATOPRYIO P V)
2 KoHTponbHana pabota N2 5 (5 3apaHuin, 1 6anna 3a
OnNnK-2.4
0A4HO NpaBubHOE
KoHTponbHaa paboTta N2 6
OnkK-3.1 pelleHHoe 3a4aHune)
KoHTponbHana pabota No 7
OnNnK-3.2
KoHTponbHaa pabota No 8
OMNK-6.2
3 BbinonHeHMe gomaluHen paboTbl 2
Konnoksnym Ne 2 2
4
5 NMocewaemocTtb 1
6 PaboTta Ha 3aHATUMK 1




Utoro: 30
7 JK3ameH 40 (4 3apaHuAa B 6Gunete no
10 6annos.)
MUtoro 3a 1 cemecTp 100 6annos

OLLEHOYHbIE MATEPWA/bI ANA NPOBEAEHUA TEKYLLIEA ATTECTALIUN
TeKyLwmiA KOHTPO/Ib YCNEeBAaeMOCTH
Xumunyeckaa TepmogmMHaMUKa
1 moaynb

KonrpouabHasi padora Nel. Tema: «IlepBoe Haya10 TePMOAMHAMUKH.
TemioeMKkocTb»
Ilpumep

Kakoe xonmyectBo TemnoTsl motpedyercs, yToObl HarpeTh 10 r. mapoB prytd mpu 10 °C mpu mocTOSHHOM
naBiieHun? (Mapel PTYTH OHOATOMHBI).

VcTuHHAs aTOMHas TEIUIOEMKOCTh POMOMYECKON Cephl BhIpaXkaercsi ypasHenuem: Cp = 1498 + 26,11*10°T.
Onpenenuts 3HaYeHUE CPeTHEN aTOMHOM TETTIOEMKOCTH cephlI B mipeaenax ot 0 mo 95,6 °C?

BrlunucnuTh UCTUHHYIO MOJIBHYIO TEIUIOEMKOCTh MeTaHa npu noctossHHOM nasieHud U 1300 K, monb3ysch
Tabmuen QyHKuii JHHIITeHA?

Kourpoabnas padora Ne2. Tema: «IlepBoe Haua/i0 TEPMOTUHAMUKH.
Tepmoxumus»
Ipumep
Terutora pactBopenust cyibghura Hatpus 1pu 18 °C -11,3 Kmk/MOJb, a TEIUIOTA THPATAIMK 3TOW COJIH TPH TIEPEXOJIe B
CEeMU 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. MomnbHas
TEIUIOEMKOCTh alleTUIeHa B TOM Jke uHTepBaie Temmeparyp 43,93 mwx/monb*rpan. TemmoBoit addekr peakimm

MpEeBpaIlIeHHs alleTHIeHa B OSH30J1 IIPH CTaHIAPTHBIX YcioBusax 630,8 kmk. PacCunrathk TeruioBoi 3h(eKT 31Ok peakimu
npu 75 °C?

Konrpoasnasi padora Ne3. Tema: «Bropoe Hauaao TepMOIMHAMUKI»
Ilpumep
PaccuuTars n3MeHeHne dHTponuH B mporecce cMmenieHus: 5 kr. Bogsl npu 80 °C ¢ 10 kr Boasl nipu 20 °C?
VY ieapHYIO0 TEIIOEMKOCTD BOJBI CUNTATE TIOCTOSHHOM U paBHO# 4,184 mx/r*rpan.
Omnpenenuts U3MEHEHNE M30XOPHOTO MOTEHIMANa U BHYTPEHHEH SHEPIuu MpH 0OpaTUMOM HCTapeHuH | Monb
opoma npu gasnennu 1,013*10° u/m? u Temuneparype kunenus 7,3 °C? Temtora ucnapenus 6poma pasna 31,0
KIDK/MOJIB.

KonTpoabnasi pabora Ned, Tema: «3akon aeiictBust macce. Mzorepma
XHMHYECKO! peakuum»



Ilpumep
Ipu 444 °C xoHcTanTa paBHOBecHs peakimu: Hy + I = 2HI, K,;=50. Ckonbko Monelt Boopoia HyHO J00aBHTh K 1

Moutb HI, 4To0bI cTereHs Jirccormantiy crana paBaoi 10%?

Jlst peakimu: Hy + Cl, = 2HCI, npu Hekotopoit Temmieparype Ky=1. Onpenemuts cocta (B 00bEMHBIX MPOIICHTAX)
PaBHOBECHO! PEaKIMOHHOM CMecH, oTy4eHHou u3 2 J1. Bomopoma u 3 1. Xiopa?

Just peakm Hy + | = 2HI, K=50 mpu 444 °C. Onpenenutsh HarpaBlieHHE TPOIIECca, eClM UCXOIHAS CMECh UMEET

cneayronwi coctaB: Ho—2 M, I,—5 M, HI-10 M

2 moaynb

Kontpouabnas padora Ne5. Tema: «3aBHCHMOCTh KOHCTAHTHI PABHOBECHS

XHMHYECKOH peakuuM oT TeMIepaTrypb»
Ilpumep
Onpenenuts TeMI0BOM 3(h(EeKT peakuy AUCCOIMANNN MarHe3nuTa, €CIIA YIPYrocTs nucconnaruu mpu 490 °C
paBHa 59 MM. pT. cT., a ipu Temneparype 540 °C — 747 mm. pT. cT.?
st peakimu COCl, = CO + Clp, 3aBUCHMOCTh KOHCTAHTBI PABHOBECHS OT TEMITEPATypPhl BBIpaXKaeTCsI
ypasuenuem: IgKp = 5020/T + 1,75IgT — 11,58. Beruucauts TemioBoii ad ekt peakimu npu 400 °C?

Konrpoabnasi padora Ne6. Tema: «®a3oBoe paBHOBecHE B 0JIHO- U

ABYXKOMIIOHCHTHBIX CUCTEMAX»
Ilpumep
W3meHeHne naBiieHHs mapa BOABI MIPU YBEJIMYEHUH Temreparypsl Ha | rpagyc Llenbcus BOAM3HM TeMIiepaTyphl
KUIEeHus 1o atMocepHbM aaBneHneM paBHo 0,0347*10° n/mM?*rpaj. BeMUCIHTE TEMIOTY MCIAPEHUS BOIBI
npu 100 °C u 1,0133*10° n/m**rpan?
Harnenue napa xymopodopma npu 40 °C paBHo 369 MMm. pt. cT., a ipu 50 oC — 535 mMM. pT. cT.. Beruuciaurhb
TEIUIOTY UCHapeHus XJopopopma?

Konrpoabnasi padora Ne/. Tema: «TepMoguHaMuKa pacCTBOPOB»

Ilpumep
Paccunrtate TeruioTy pacTBOpeHHs 1 MOJIb XJIOPOBOJOpPOAa B 3 MOJIb BOJBI, €CJIM M3MEHEHWE MapIHalbHbIX
MOJIBHBIX 3HTAIBINN BoAbl — 36,28, a HCl — 5,77 kmx/Monb?
KaxoBa momxHa OBITh KOHIIEHTPAIIMs BOAHOTO PacTBOpa caxapa, 4ToObl JaBlieHHe mapa pactBopa Obuio Ha 1 %
HUWJKE JIaBJICHUS Mapa YHCTON BOJBI?
Onpenenuts U3MeHeHue 3HTponuu npu cmemenun 100 r. mertanona co 100 r staHona, cuurtas, 4TO OHU
00pa3yroT uaeaIbHbIA PacTBOP?
Uemy paBHa aKTUBHOCTBH BOJBI B paCTBOpPE, €CIIU AaBJICHHE BOJSHOTO Mapa Haj HUM paBHO 700 MM. pT. CT. IIpH
100 °C?
PactBopumocts 100 % aByokwucu cepbl B cosipoBom macie pu 10 °C cocrassier 40,6 1/, a mpu 20 °C — 23,4
r/n. OnpeaenuTs MOJSIPHYIO TEIJIOTY PaCTBOPEHHS?

MpomerkyTouHana aTrecrauma

2.MaKeT 3K3ameHaLuUOoHHOro bunera no AucuunauHe
«Pusnyeckaa xsmmma»

(I cemecTp)

1. Craructuyeckoe TOJKOBAHHME OSHTPOIMHM. YpaBHeHwe bonbimvana. TepmopuHaMudeckasr BEpPOSTHOCT.
Iocrynar IInanka. Beraucnenue abCoMIOTHOM SHTPONUH.

2. TIaTb OCHOBHBIX THUIIOB AvarpamMm IjIaBKOCTH ,Z[BOfIHL]X CHUCTEM.



3. 3amaua

Xumunyeckaa KMHeTUKa

NabopatopHble paboTbl N0 GUINYECKON XMMUM (XMMUYECKAA KMHETMKA) BbINONHAKOTCA NO
[BOE VAN WHOMBUAYANbHO (€CAM B rpyrnne HEeYeTHoe YUCNO CTYAEHToB). Bpema ans
BbINONHEHMA nabopaTopHoi paboTbl 4 akagemuyeckux Yaca (ae napbl). Pacyetbl no
nabopatopHbiMm paboTam  OCYLLECTBAAIOTCA CTyAEHTaMM B AOMALUHWX YC/OBUSX C
NCMNONb30BaHMEM KOMMbIOTEPA, KenaTenbHbll BUg obopmieHna nabopaTopHoi paboTbl B
Word un Excel ¢ pacne4yatkom Ha nimctax 6enom bymarm popmata A4. JlabopaTopHble paboTbl

BbINO/IHAIOTCA NO 3apaHee COCTaB/IEHHOMY rpaduKy.
1 moaynb
KoHTponbHasa paborta Nel. Tema: Heobpatumble peakumm nepsBoro nopsaka.
B aTOM Teme paccmaTpmBatoTca cneayoLme BOnpochl:
1. YTO Ha3bIBAETCA CKOPOCTbIO XMMMYECKON FOMOreHHOM peaKkLunu.
2. MoneKkynapHOCTb XMMNYECKOM peaKLMM.
3. 3aKOH AEeNCTBYHOLWMX MacC.

4. KOHCTaHTa CKOpOCTU XMMUYECKOM peakumn. Pa3amepHOCTb KOHCTaHTbl CKOPOCTU B

3aBMCMMOCTM OT NOPAZKA PEaKLMU U PasMEPHOCTU UCMONb3YEMOM KOHLEHTPALUMN.
Mpumep Munu4HeIx 300aHUl

1. B onbiTe N0 TeEpMUYECKOMY pacnagy HangeHo, YTO Bpema noaypacnaga TPUMOKCaHa npwu
185°C N0 MOHOMONEKYNAPHOMY MEXaHU3MY PaBHO roay. MamepeHune ero KoHLeHTpaumm
yepe3 30 n 135 MMHYT Nocse Havyana onbITa NOKa3ao, YTO 33 BPpeMA MeXay STUMKU OBYMA
nsmepeHmamun pacnanocb 1,310 yactuu. Yemy paBHa HauvasbHaA KOHLEHTPaumA

TPUOKCaHa?

2. Mpu HarpeBaHWM pacTBopa AMOPOMAHTAPHOM KWUCNOTbl OHA pasnaraeTca  Ha

6pPOMMaNENHOBYIO U BPOMUCTOBOAOPOAHYHO KUCAOTbI, Npu 323 K B HayaNbHbIA MOMEHT



peakuuun Ha npoby onpeaeneHHoro obbema naet 10,095 ma. pacTBopa LLLENOYM U3BECTHOM
KoHUeHTpaumu. Mocne 214 mmH Ha Npoby Toro e obvema naet 10,36 mn, a yepes 380 MUH

—10,57 mn. pactBopa wenouun. Bpemsa sesge ykazaHo OT Hayana onbiTa.

Bbl4MCNNUTL KOHCTAHTY CKOPOCTU 3TOMN MOHOMO/’IEKYﬂHpHOl‘/JI peakunn n onpenenntb, 4epes

CKOJ1bKO BpeMEHU pPasnoxKnNTcAa 1/3 Ha4Ya/IbHOro Koan4yecCTBa AM6pOMﬂHTapHOV1 KUCNOTb.

3. Kakne u3 HWKe Nepeync/ieHHbIX peakuui MoryT ObiTb 31emMeHTapHbIMM? Peakums
HYN1eBOro MOpAAKa, peaKkuMa nepBoro nopaaka, obpatMman peakuua NepBoro Nopaaka,

peakumA BTOPOro NopAaKa, peakumnsa gpobHoro nopaaka.
KoHTponbHasa paborta Ne2. Tema: HeobpaTumble peakummn BTOPOro Nopsiaka.
B aTOM Teme paccmaTpmBatoTca cneayoLme BOnpochl:
1. Tpu cnyyas npoTeKaHMA peakumm No MeXaHU3My BTOPOro NOpAaAKa.
2 PaamepHOCTb KOHCTaHTbI CKOPOCTW peaKLLMii BTOPOro NopagKa.
3. Nepwvopg nonypacnaga Ana peakumi ogHOCYOCTPAKTHbIX U ABYXCYOCTPaKTHbIX.
lpumep

1. Fa3oBaA peakuma 2A — B nmeeTt BTOpPOM NOpAAOK NO A M NPOTEKAET NMPU NOCTOAHHbIX
obbeme u Temnepatype ¢ nepvoaom nonypacnaga 1 yac. Ecam HavanbHoe gasneHue A
paBHO 1 6ap, TO KaKoBbI NapLUManbHble gaBaeHns A u B n obuiee gasneHme vepes 1 yac, 2

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

2. Bblumncintb cpeHee 3Ha4YeHMe KOHCTaHTbl CKOPOCTM PeaKkuMn OMbINEHUA 3TUMaueTaTa
eQKMM HaTPOM, eCcau HanaeHo, 4To npu B3aumopencteum 0,3114 monen stmnauetaTa C
0,5638 monel WenoYn KOAMYEeCTBO 3TUX BELLECTB B PEaKLUMOHHOM CMECcU U3MEHANUCH

cneayowmm 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 3aKOHYMTCS paHblue (cTeneHb npespalleHna 99%) peakuwms
nepBoro Nopsaka MAM OAHOCYOCTPaKTHasA peakuma BTOPOro nopsaaka, Npu yCI0BUWU YTO
YMC/IEHHbIE 3HAYeHMA KOHCTaHTbl CKOPOCTU peakuUmii paBHbl U Hava/lbHble KOHLEHTPaLuUK

BELL,EeCTB O4MHAKOBbI.

KoHTponbHana paborta Ne3. Tema: ObpaTvmbie peakummn nepBoro nopaaka. MapannenbHolie

peaKkumm NepBoro NopsakKa.
B aTOlM Teme paccmaTpuBaloTcA caeaytoLLme Bonpochl:
1. MeToabl HaXxOXKAEHUA KOHCTAHT CKOPOCTEN PEaKLUMN U3 KUHETUYECKUX AAHHbIX.

2. CenekTMBHOCTb MpoLecca, WHTerpanbHaa u auvddepeHumanbHaa CenekTUBHOCTb,
HaXOXAEHMEe KOHCTaHT C WMCMNOJIb30BaHMEM OCODBEHHOCTEM NPOTEKAHWA NapasneNbHbIX
peakLumn.

3. ConpsKeHHble peaKkLmmn, ABNEHNE XMMNYECKOM UHAYKLNN.

Ilpumep

1. KOHCTaHTa CKOPOCTM TFOMOreHHOro MOHOMOJEKY/IAPHOIO npoLecca LUC-TPAHC-
nsomepusaumm byteHa npu 417°C pasHa 1.6 10°c?. KoHcraHTa pasHOBecua npu 3Toi
TemnepaTtype pasHa 1.14. B Haya/ibHbIA MOMEHT BPEMEHM B CUCTEME NPUCYTCTBYET TONbKO
uuc-msomep. BblumcnnMTe BpemAa OOCTUXKEHMA pPaBHOBECUA, BPemMA  OCyLLeCTBAEeHUA

npespaweHNA Ha 30% oT HaubosnbLuero BO3MOXKHOro, Bpema n3meHeHMA KOHUEHTPaLunun

uMc nsomepa Ha 2.6%.

2. NapannenbHaa peakums NepsBoro Nnopsaka NPOTEKAeT No ABYM HanpasneHuam A — B, ¢
KOHCTaHTOM ckopocTh ki 1 A — C, ¢ KOHCTaHTOM cKopocTh ka. M3BECTHO, YTO B HaYa/lbHbIN
MomeHT BpemeHun [Alo=0.1M; [B]o = [C]o =0. ki=100.0c* n k, = 10.0c? . Onpepenute Bpema
nosiynpespaLleHns Bewectsa A . BbluncauTe Tekywme KoHueHTpaumm B n C Ko BpemeHm

t=1.0mc.

3. B uem npuHUunmnaabHoe OTAn4YUE CONpPAKEHHbIX peaKu,Mﬁ OT NapannenbHbIX

KOHKYPUPYIOLWMX peaKkLmii. YTo Takoe XMMMYecKas MHAYKUmA?



2 moaynb

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

HepasBeTBAeHHbIe LernHble peakuyn.

B aTOI Teme paccmaTpmBatoTCcA CneayoLme BOnpochl:
1. TabunbHble BeLLECTBA B peaKkumaXx.

2. CTaguu LEenHbIX peaKkLumi.

3. MpuHUMN HEYHUYTOXKMMOCTU CBO6OAHOVI Ba/IEHTHOCTMH, B3aMMO,£I,E‘I\;ICTBME‘ pPagaunKanos

[IpYT C APYrom.

4. 33BMCMMOCTb CKOPOCTM PaZMKaNbHbIX LLEMHbIX PeaKUpMin OT pasmepos 1 popmbl cocyaa.
lpumep

1. Kakaa m3 ctaguii uenHom peakumm TpebyeT Hambonbluer 3HeprMm akTMBaUUK, OTBET

noACHUTE.

2. Mepeuncnute Hambonee LWMPOKO WCNOJb3yeMble  CMOCODbI  MHULMANU3ALMM

PaAUKa/IbHbIX LEMHbIX PeaKUnn.

3. O6bACHMTE NoYemy NpU NoceaoBaTe/IbHOM NPOBEAEHUM PEAKLMM B PEAKTOPE MOXKET

6bITb NN0XanA BOCNMPOnN3BOAMMOCTDb PE3Yy/1bTaTOB.

KoHTponbHasa paboTta Ne5. Tema: BansiHme TemnepaTypbl Ha KOHCTaHTY CKOPOCTU peakuumi,

YpaBHeHue AppeHunyca. Teopusa BUHaAPHbLIX CTONKHOBEHWI.

B aTOM Teme paccmaTpmBatoTCcA CneayoLme BOnpochl:

1. 3aBMCMMOCTb NPEa3KNOHEHLMANBHOTO MHOXKMUTENA OT TeMMepaTypbl.

2. Cnyyam oTpuLaTeIbHOro TeMMNepPaTyPHOro KoappuLMeHTa U NX 0O bACHEHMUE.

lpumep



1. KoHcTaHTa ckopoctu pasnoxeHna NoOs B razosom ¢asze npu Temnepatype 338 K paBHa
0,293 mwuH?, sHeprna akTmeaumm coctasnset 103,4 Kok/monb. Haiitm  Bpema

nonynpespaiieHma npu 353 K.

2. [se peakumm OAMUMHAKOBOIro nopAaaka MMeEeT OAUHaAKOBblE MPEA3KCNOHEHUWA/IbHbIE

MHOXMWTENN, HO UX SHEPTUMN aKTUBALMM pa3nimyatoTca: E»-E1=83,196 KaxK/monb.
PaccumTaTb OTHOLLEHME MX KOHCTAHT ckopocTei ki/ka npun 434K
3. Ob6bACHMTE NoYeMy NEPBUYHDBIN GOTOXMMMUYECKUI NPOLLECC HE 3aBUCUT OT TemnepaTypbl.
KoHTponbHasa pabora N26. Tema: KaTanns romoreHHbIN U reTeporeHHbIN.
B aTOM TEME paccmaTpmBaloTCA caeayroLwme Bonpochl:
1. N\cnonb3oBaHMe rOMOreHHOro 1 reTeporeHHOro Katasin3a B TEXHUKE.
2. Buapl romoreHHOro KNCN0THO-OCHOBHOIO KaTa/n3a.
3. HeogHOPOAHOCTb NOBEPXHOCTU KaTanumsatopa, OTpaBaeHme KaTanmsatopa.
MNpnmep

1. O6'bFICHVITe, noyemy B reteporeHHom Kartazimnie AOoBOJIbHO YaCTO BCTPEYAKOTCA peakuunm

HY/1IEBOrO MW OTPULIATENBHOIO NOpAAKa.
2. Kputepuit oTHeceHMA peaKkLuii K cneumduyeckomy KUCI0THO-OCHOBHOMY KaTa inay.

3. Haubonee uyacto BCTpeyawuwmeca Kata/IMTU4ECKne Adbl ANA TreTeporeHHbIX

KaTa/1In3aToOpoOoB.

INeKTpoxumusa

1 mogynb

KoHTponbHaa pabora Nel. Tema: «Teopua AppeHuyca. BoaopoaHbii noKasaTesib.
BydepHble pacTBopbl. Maponms conen»

Ilpumep



=

Kakumu metomamu usmepsiercs Benuunna pH? IToscHuTe CyImHOCTL KAKIOT0 METO/A.

BeiBeauTe ypaBHEHHE 3aBUCUMOCTH CTETICHH AUCCOIMAIIMN OT KOHIICHTPAIIMH JICKTPOJIHTA.

3. OTHOlICHHE KOHIICHTPAIlMd HOHOB BOJOpPOJA B pacTBOpe OCH30WHON KHCIOTBI K KOHCTaHTE
JTUCCOIHAIIMH 3TOW KUCITIOTHI PaBHO 99. BBIUNCIUTS KOHIIEHTPAIIMIO U CTETIEHb TUCCOIMAIIH KUCIIOTHI B
pacTtBOpe?

n

KoHTponbHaa pabora N22. Tema: «AKTUBHOCTb U KO3GPULMEHTbI aKTUBHOCTU. PacyeT
KO3OPMUMEHTOB aKTUBHOCTU»

Ilpumep

1. Tlouemy cpeanuii KO03()(UIMEHT AaKTHBHOCTH CEPHOM KHCIOTHI TOPa3l0 MEHBIIE CpPEAHEro
K03(PHUIMeHTa AKTUBHOCTH COJITHOM KUCIIOTHI IIPH OANHAKOBBIX KOHIIGHTPALUSIX ?

2. Bplumcnuth 0OIIYI0 aKTHBHOCTh W CPEJHIOI HOHHYIO aKTHBHOCThH cyib(dara xamums B ero 0.05
MOJISUTEHOM pacTBoOpe?

3. Hcxons u3 BenMYMHBI NPOU3BEICHUS PACTBOPUMOCTH XJIOpUAA cepedpa, BBIYHCIHTH CpEJHHE
MOHHBIE aKTHBHOCTH B HACHIIIIEHHOM PacTBOpE XJIOpHIa cepedpa?

KoHTponbHasa pabora Ne3. Tema: «31eKTponpoBOAHOCTb PACTBOPOB 3/1EKTPOSIUTOBY
Ipumep

1. B yem cymuocTh penakcauuoHHOro 3¢dekra? Kak Biusier KOHIEHTpalus pacTBOpa Ha €ro
BEITMYNHY?

2. Uepe3 pacTtBOp cynb(dara HATPUS TPOITYCKAETCS IOCTOSHHBIA DSIeKTpudecKuii Tok. Kax
W3MEHHTCS COCTaB KATOJIMTA U aHOJIUTA B PE3YJIbTATE DIEKTPOIIH3a?

3. DKBHBaJEHTHas JIEKTPOIPOBOAHOCTH 1,6%10* M pacTBopa yKcycHOM kucaotsl mpu 25°C paBHa
12,77 Cm*cm®*Momnb L. Beraucauts KOHCTaHTy qucconuanyu u pH pactBopa?

KoHTponbHaa pabora N24. Tema: «Tunbl CKAYyKOB MOTeHUMana Ha MeXPasHbix
rpaHuuax. 34C uenn Kak TepMmoaANHAMMYECKaA Be/IMYMHA. DNIeKTPOLHbIe NOTEeHLUWabI.
CxemaTtmyeckoe n3obparkeHne aNeKTPOXMMUYECKUX Lenemn»

Ilpumep

1. TanpBanMYeckuil >JEMEHT, paboTalMi OOPAaTHUMO, BBIIENAET TEIUIO B OKPYKAIOLIYIO
cpeay. Kak 3aBucut 3/1C 1aHHOTro 371€MEHTa OT TEMIEPaTyphl?

2. BplUUCIUTD 3JCKTPOAHBIA TMOTCHIIMAT MEIHOTO 3JICKTPOJa, 3alOoJIHEHHOTO PacTBOPOM
cynbdara Meau, MOISIIBHOCTE KoToporo 0.17

3. 3anuummre cXembl LeNel, B KOTOPBIX UAYT PEaKLUH:

a) AgCI(TB) + 05H2 = HCI(p-p_) + Ag

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

KoanoxBuym Ne 1.

1) Kak 3aBHCHT CTENEHDb JEKTPOIUTHUECKON TUCCOIMAIINY SJIEKTPOJIUTA OT a) TPUPOIBI dJIEKTPOIHUTA 6)
MPUPOJIBI  PACTBOPHUTENS B) KOHIEHTPAIMHM 3JICKTPOJIUTA T)TeMIieparypbl pactBopa. OTBeThl a-T
MOTHBHPYWTE puMepaMu!

2) BriBeauTe ypaBHEHHE 3aBUCUMOCTH CTETICHU TUCCOIMAIMH OT KOHIIEHTPAIUH IEKTPOJIUTA.

3) Uro Ha3bIBaeTCS BOJAOPOIHBIM MMOKa3aTeIeM?

4) JlBa meroma u3Mmepenus pPH. JlaTe pa3BepHYTHINA OTBET, IPUMEPHI!

5) MexaHu3M AeiCTBUS HHIUKATOPOB.



6) Pacnuiure u NOSICHUTE MEXaHU3M JCHCTBUS Oy(QEepHBIX pacTBOPOB?

7) Tlouemy pacTBOPHI aMHHOKHKCIIOT (OEIKOB) 001aJaf0T MOBLINICHHOM Oy(hepHOl €eMKOCTRIO?

8) Pacnmmure moctaauitHO TUAPOIU3 XJIOPHIA ATIOMHHUSL.

9) PactBOp C1aboi OJHOOCHOBHOM KHCIIOTHI JOBOJILHO BBICOKOM KOHIEHTpaluu pasbasien B 10 pas. Ha
KaKylo BEIMYUHY U3MeHUTCs PH pacTBopa npu 3Tom?

10) OTHolIEHHE KOHIICHTPAlMKM HWOHOB BOJOPOAAa B pacTBOpe OCH30WHON KHCIOTBI K KOHCTaHTE
JHMCCOIMAIMN 3TON KUCIOTH! paBHO 100. BeraucauTe cTeneHs Ancconnanyuy KUCIOTH B 9TOM PacTBope?

11) IMocne MATUKpaTHOrO pa3daBlICHHs PACTBOPA YKCYCHOW KHCIIOTHI JIOBOJILHO BBICOKOH KOHIIGHTPALUH
BennyrHa PH moryuyeHHOro pacTBopa paBHa 2.78. BUMCINTD KOHLIEHTPALUIO UCXOAHOTO pacTBopa?

12) B pacTBOpe YKCYCHOW KUCIOTHI KOHLICHTPALUs HEIUCCOLMUPOBAHHBIX MOsieKyl B 100 pa3 mpeBblmiaeT
KOHIIEHTPALMIO HOHOB BOIOpOa. BEIUMCINTE KOHLIEHTPALIUIO pacTBOpa?

13) 3aBUCHMOCTh KOHCTAHTBI AWCCOLMAIIMU MACISIHON KHCIIOTHI OT TEMIIEPATyphl BHIPAXKASTCsl ypaBHEHUEM
IgK = -aT — b/T + Cc. BBIYnucIuTh SHTAIBIUIO AUCCOLMAIIMU KHCIOTHI ipu 298K?

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

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

16) PactBop HamateipHoro cnmpta (PKb = 4,75) ¢ navanpHoii koHueHTpauueir Co orrurpoBaH Ha 40%
constHOM KucioToi. Yemy Oyzer paBHa BenuunHa PH momyyernoit OydepHoit cMecu?

17) Kakue pacTBOpbI Ha3bIBAIOT PeabHBIMU?

18) Ilouemy Henb3st OMpeneauTh KOA(PMUIMEHT aKTUBHOCTH OTACIBHOTO COPTa HOHOB B PacTBOpE
3IEKTpoIUTa?

19) Kak 3aBHCHT BelHMYMHA CpeAHEro Ko3(D(HUIMEHTa aKTUBHOCTH 3JEKTPOJUTA OT KOHIIEHTPAIUH
ocIeHero?

20) [Mouemy cpenuuii KOIPPHUIMESHT AKTUBHOCTH CEPHOM KHCIIOTHI TOPa30 MEHbIIE TAKOBOTO ISl COJISTHOM
KHCJIOTHI IPH OTUHAKOBBIX KOHIIEHTPALHSIX ?

21) [peanonoxuTe, MOYeMy CpeAHUI KOIPPHUIMESHT aKTUBHOCTU XJIOPHUIA JIUTUS OOJIBILE TAKOBOTO IS
XJIOPHUJIA KaJIUsl IPH OJTMHAKOBBIX KOHIICHTPAIUIX UX PACTBOPOB?

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

23) Kakue nonymienus cruenanbl Jlebaem u ['lokkeiaeM Npu BbIBOJIE YPaBHEHUH Uit KOI(PPHUIHEHTOB
AKTHUBHOCTH?

24) Tloyemy cosibBaTallMsi HOHOB YBEJINYMBACT BEJIMIMHY X KO3(DDHUIIMEHTOB aKTUBHOCTH?

25) BBIYHCINTD CPEIHIOI HOHHYIO aKTHBHOCTH CyJib(daTa kamust B ero 0,05-MousuibHOM pacTBope?

26) BbIUHCINTD CPEAHIOK MOHHYIO aKTHBHOCTB AJIEKTPOJIMTA, HOJYYEHHOrO MpH peakiuu 200Mr HaTpHs ¢
200Mmi1 BOABI?

27) B pactBope coaepkatcsi cyibhar HATPHUs U XJIOPUJ Kajusi, PUYEM MX KOHIEHTPAIMH OJMHAKOBBI, a
nonHas cwia pasaa 0,08. Berancnure cpeHrie HOHHBIE aKTUBHOCTH COJIeH B pacTBope?

28) Vcxozst n3 BeJIMYHMHBI TIPOM3BECHUS] PACTBOPUMOCTH XJIOpHIA cepedpa, BEIYUCINTE CPEIHHE HOHHBIC
aKTUBHOCTH B HACBILIEHHOM PacTBOpPE XJopuaa cepedpa?

29) PaccumraiiTe CpeHIO HOHHYIO aKTHBHOCTH XJIOpUa KaJMHs, IPH €ro MOJSUTbHOW KOHICHTPAIMU =
0,05 u cpeaaem koadunmente aktuBHocTH = 00,3047

30) BeruncnuTh cpeHue HOHHBIE KOA(P(HIMEHTHl AKTUBHOCTH DJIEKTPOJIMTOB B BOJHBIX PacTBOpAX,
coJiep KalluX XJIOPH]| KaJbllUsl U HUTPAT HATPUSI MOJISUTBHBIE KOHIIEHTPAIIUK KOTOPBIX COOTBETCTBEHHO
pasubt 0,012 1 0,018. Ba =1,5.

31) Kak yMEHBIIUTH COMPOTHBICHUE METAIUIMYECKOTO ITPOBOTHUKA?

32) Kakue (akTopel W KaK BIAMAIOT Ha BEIWYHMHY 3JIEKTPOIPOBOTHOCTH PACTBOPOB DIIEKTPOIUTOB?
OOBsICHUTE MEXaHU3M 3TOTO BIUSHHS.

33) KakoB ¢usrueckuii CMbICT BEUYHHBI YICIBHOM IEKTPOIPOBOTHOCTH?

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

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

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

37) Iloyemy Ha 3aBUCHMOCTH PacTBOPOB MHOTHX JJIEKTPOJIHUTOB MOSBISETCS MAaKCUMYyM, C YeM OH CBsI3aH?
OOBsACHUTE 3TH SBICHUS.



38) [Toyemy MONBMKHOCTD MOHA JINTUSI MEHBIIIE TIOIBUKHOCTH HOHA HATPUs?

39) Yro takoe sddext Buna??

40) B gem nposiBisiercst apdekr [ebas-DanpkenrareHa?

41) Kak onpezesuTh KOHCTAHTY TUCCOLMAIINH dJICKTPOJINTA, U3MEPSIS €ro AIEKTPOIIPOBOIHOCTH?

42) Kak orpesesuTh TeIUIOTY TUCCOLMAINE YKCYCHON KUCIOThI METOIOM KOHIYKTOMETPUU?

43) Yro mpou30iineT ¢ BeIMYMHAMHM KOHICHTPALMA KAaTOJIMTAa M aHOJHMTA B pe3yjbTaTre JJICKTPOIU3a
pacTBOpa CEpHOM KHUCIIOTHI C INIATHHOBBIMHU JJIEKTPOIaMU?

44) Kak paccyuTarh paauyc B TUAPATHPOBAHHOM COCTOSIHMU MOHA HATPHS, €CJIM M3BECTHA BS3KOCTH BOJIBI
npu AaHHOU Temneparype? bonbiie nin MeHblie OyneT MoIBHKHOCTh 3TOTO HOHA B TIUIEPHHE?

45) DKBHBaJIEHTHAS 3JIEKTPOIIPOBOTHOCTh PACTBOPA MACISHON KMCIOTH IpH KoHmenTparwu 0,01M paBHa
41,3 Cwm/cm. Hcxons W3 BeNWYMHBI KOHCTaHTHI AMCCOLMAIMK KHUCIOTHI BBIYHCIHTE MPENCIbHYIO
MTOIBIKHOCTH OyTHpaT-aHnOHA?

46) Yepe3 pacTBOp Jdmuca B TEUYCHHE 2-X YacOB MPOIMyCKaics MOCTosHHBIM Tok B 0,5 A. Cuuras
MOJIBM)KHOCTH MOHOB COJIM PaBHBIMH TpEACIbHBIM, ONpeAenuTe yOblib (B TpaMMax) B KaTOJNWTE U B
a”Honure?

47) OOBsicHUTE, TOYEMY pa3Mep B THAPATUPOBAHHOM COCTOSIHUHM MOHA JIUTHS OOJIBbILE, YeM HOHA Kayus?

48) Kakass cwia TpH JBKCHUM YaCTHI[ B OJICKTPOJIMTHUYCCKOW sUEHKEe IMPOTHBOACHCTBYET CHIIE
JIEKTPUYECKOTO IOJIs. 3alMIIUTE ypaBHEHHUs 3-ero 3akoHa HpIOTOHa I 3THX CWUJI U BBIBEOUTE
CKOPOCTH JBHKEHHS MOHA TAHHOTO copTa’?

49) Haiinure yacTHbIE TMPOU3BOJHBIE 00beMa V METAUIMYECKOrO MPOBOJHHKA IMIMHAPHICCKON (BOpMBI
mmHHOM L u paguyca R?

50) BeiBeauTe 3aBUCHMOCTD KO GHIIMEHTA AKTHBHOCTH JaHHOTO COPTA HOHOB B PACTBOPE JIEKTPOJIHTA OT
XMMUYECKUX MOTCHINAIOB TAKOTO COPTa B 3TOM pacTBope?

2 moaynb

KoHTponbHaa paborta Ne5. Tema: «Knaccudukauma anektpomos. Knaccudpukauuma
3/IEKTPOXMMUYECKNX Lienen. PacyeTbl 3N1EKTPOXMMUYECKUX PEAKLUN»

Ilpumep

1. KOHIEHTpAIMOHHAS 1IETlb COCTOUT U3 aMaJbraMHBIX [[MHKOBBIX 3JIEKTPOIOB, B KOTOPBIX

aKTMBHOCTH IIMHKa paBHa 2,73*10° u 1,22*10° M, a 21IEKTPOJIUTOM CILY’KHT XJIOPHU]L

nubka. Beraucants IJ1C nenu?

Bce 111 371K TpOIBl IEPBOTO PO/Ia MOKHO pean3oBaTh Ha npaktuke? [Touemy?

3. OrT dYero 3aBHCHT BEJIMYMHA MOTEHIMANA HA KPUBOM IOTEHIMOMETPHYECKOTO
TUTPOBAHUS?

N

KoHTponbHaa pabota N26. Tema: «IneKTpokanunapHole aABneHUA. [BoiHOM
3NeKTpUYecKMin cnon. NMonspusaumna sNeKTpoaoB»

Ilpumep

1. Tloyemy NIpPOMCXOIWT TMOJSAPU3AIUS DJIEKTPOAOB MPU MPOXOXKIEHHUH TOKa dYepe3
ANIEKTPOXUMHUUECKYIO TIeTIh?

2. Meramnnyeckass IUlacTWHKa pasmepamu  50%¥60*2  MM®  3JEKTPOIMTHYECKH
nokpeIBaeTcst cepedpom. CKONBKO BpEMEHHU HYKHO NpoIityckath TOK 800 MA, 4To0bI
TOJIIIWHA OKPBITUS cocTaBmia 0,1 Mmm?

3. Buem cymuocts monenu JIDC tepua?

3

KoHTponbHaa pabora Ne7. Tema: «[lepeHanpsaxeHne gudodysuun. MNepeHanpaxeHne
nepexopaa. YpasHeHua ®onbmepa n Tadenar»



Ilpumep

1. Yro nHazpiBaercs muddysznoHHeM crioeM? Kakue (akTopbl BIHSAIOT Ha €TO0
TOJIIMHY?

2. PaBHOBECHBIH 3JCKTPOJHBIA MOTEHIIHATI HEKOTOPOI'o 3JCKTPOAa IIEPBOro poja
(z+=2) paBen -0,29 B. Koncrautel @ u b ypaBHenus Tadens ans aHogHoit
peakuu paBHbl cooTBercTBeHHO 0,412 m 0,085 B. BrrumcnuTh moTeHIHA
JIAaHHOTO 3JIEKTPO/Ia B KAYECTBE KAaTO/Ia, €CJIM IUIOIAb €ro MOBEpXHOCTH 10 cm?,
a KOTO/HBIN TOK paBeH 0,6 A?

3. Uro Ha3pIBaeTcs cTaAueH Mepexoaa 3JIeKTPOHa SIEKTPOAHON peakuu?

KoHTponbHaa pabora Ne8. Tema: «BauaHmne O3C Ha cTaguio nepexona 3NeKTPoaHOM
peakuuu. MepeHanpaxKeHne XMmmyeckon peakumn. KatogHoe BblaeneHne BoAopoaa.
AHOOHOE OKMC/IeHNE MEeTaNN0B. IIEKTPOXMMUYECKAA KOPPO3MA METanNoB 1 cnocobbl
3aWWMTbl OT Hee»

Ilpumep
1. Kakue nomypeakiuu UAYT Ha CepeOpSHBIX IEKTPOAAX MPU INIEKTPOIIH3E
pactBopa KOH?
2. Kakoii mpomecc Ha3bplBaeTcsi maccuBamuei MetamwioB? llpuBemute
IIPUMEPEL.

3. Kakumu cioco6amMu MOKHO YMEHBIIUTH CKOPOCTh KOPPO3HU METAIIIOB?

KosutokBuym Ne 2.

1) DJIC anemenTa, B KOTOPOM MPOTEKAET ABYX3IeKTpoHHast peakius pasHa 0,4328 B mpu 293 Ku 0,4291 B
mpu 308 K. Beraucnuts sHEpruto Tud0ca, SHTANBIIHIO U SHTPOMHIO peaknuu npu 298 K.
2) Paccumrarh MOTEHIMA CTAHAAPTHOTO BOJOPOIHOTO IEKTPO/IA B IEIOYHOM Cpee.
3) 3Bamucarth ypaBHEHHE PEAKIUH B LIEMH:
Co|Co(OH),|KOH|Ag.0|Ag

4) 3anuiure ypaBHEHHE PEaKilnH, POTEKAIOIICH B CHCTEME:
Pt,H2|H2804|ngSO4,Hg

5) 3Banuiurte cxemy IENH, B KOTOPOH MOXKHO OCYIIECTBUTH PEAKIIHIO:
Cu + 2Fe* = Cu®* + 2Fe**

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

7) ®u3nYecKHil CMBICI HIEKTPOXUMHUYECKOT0 MOTEHI[HAIa KOMIIOHEHTa B (ase.

8) 3amummTe ycI0BUE dIEKTPOXUMUIECKOTO PABHOBECHSI.

9) ®wusnyeckuii cMbIc Temieparypaoro ko3 duimenta DJC.

10) TIanpBaHMYeCKHil DIIEMEHT paboTaeT 0OpaTHMO M BBIICIIAET B OKPYIKAIOIIYIO cpeay Termno. Kak 3aBucut
O/1C naHHOTO 37€MEHTa OT TEMIIEPATYPHI.

11) S5/AC snementa, padotatomero ooparumo, mpu 275 K Gonbire, yem npu 298 K. Beinensercs winu
MOTJIONIAETCS TETIo MpH paboTe JaHHOTO JIEMEHTA.

12) B raipBaHUYECKOM 3JIEMEHTE HJET CaMOIIPOM3BOJIbHAS PEAKLHUs, B KOTOPOM M3 KOHICHCHPOBAHHBIX
BelIecTB 00pa3yroTcs razooOpas3Hble MpoaykThl. Kak Biusier yBenmuueHue oOmero jaasieHus Ha DJIC
JJIEMEHTA.

13) 3amummre cxeMme Lenu, B KOTOPOi WeT peaKIys:

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

14) Tlpemnoxkure cxemy LU W 3alUIINTE YpaBHEHHE MOJypeaKUWid M CYMMapHOH peakiHu B IETH,

COCTaBJIEHHOM M3 JIEKTPOAOB:

A) IMHKOBOTO M PTYTHOCYIH(HATHOTO
B) cepeOpsiHoro n xnopcepeOpsiHOTO



15) Kak 3anuuwetca ctraHgaptHaa 34C ana cneaylowmx Lenen, ecnm WU3BECTHbI
CTaHAAPTHbIE 3/IEKTPOAHbIE MOTEHLUMANbl COOTBETCTBYIOWMX Nonypeakumin (rae
KaToA, M aHoA, B 3TUX Lenax):

Pb|PbCI|KCI|AgCI|Ag
Pb|PbCI|KCI|Hg2CloJHg

16)PaccumnTarite 34C npu 25°C TONNMBHOIO 3/1IeMEHTa, B KOTOPOM ByTaH OKUCAAETCA
KMCNOpOAOM, eCcnu napuuvasbHble [aBieHUMA BCex ras3oB paBHbl 1 aTtm.
(3anuwmuTe oTBET B 06WEM BMAE).

17) 3aBucumoctb IAC anemeHTa OT TemnepaTtypbl umeeT Bua: E = a + bT. Monyyute
ypaBHeHUA anAa sHeprumn rmbbca, sSHTaNbNUM N SHTPONMUMN.

18) KoHcTaHTa paBHOBeECUA pPeakLumu:

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

npu 298 K pasna 1,122*10°. Berauciaure cTangapTHOE H3MEHEHHE SHEPIUH TMO0CA M CTAHAAPTHOE 3HAUYCHHE
S/C.

19) TemnoBoii a3 ekt peakiyu:

Pb + Hg.Cl, = PbCl, + 2Hg

npu 298 K pasen -94,2 kmx/mons. DJIC aeMenTa, B KOTOPOM IIPOTEKAET 3Ta peakuus Bo3pacTaer Ha 1,45%10° B
npu noBeitieHn Temneparypsl Ha 10 K. Beraucnuts 3AC u usmenenue sarpornun npu 298 K. Uzo6pasure
CXEeMy 3JIeMEHTa.

20) DJIC anementa: Zn|ZnSO4|HY2SO4s)|HQ KOHIIEHTpanHs cyibdhaTa ruHKa B KoTopoM 0,1 (MossuibHas) paBHA
1,375 B. BpiuucauTte no 3TUM JaHHBIM cTaHIapTHYIO D/IC U KOHCTaHTY paBHOBECHSI.

21)BBIYHUCINUTD 3IEKTPOAHBIN MOTEHIIMAN KUCIOPOJHOTO JIEKTPOIa B aMMUadHOM Oydepe ¢ OJMHAKOBBIMH
KOHIEHTPALMAMH KOMIIOHEHTOB IIPU NapIUaIbLHOM JaBjieHud Kucnopoaa 1,52%10° Ia.

22) ®Ou3nUeCKUit CMBICIT AIIEKTPOTHOTO TTOTEHITHATIA.

23) B ueM MOXeET 3aKJII0UaThCsl pa3HHIIA B 3HAUCHUH CTaHAAPTHBIX AJIEKTPOIHBIX MOTEHIIMAIOB XJIOpCepeOpsIHOTO
1 floficepeOpsHOTO ANEKTPOJIOB.

24) Kakast moypeakiysi U B KaKMX YCJIOBHSX MCIOJIb3YETCS B KAUEeCTBE CTAHAAPTHOM NPU BBEICHUH MOHSATHS
3JIEKTPOAHOrO NOTEHLINAIA.

25) IlokaxxuTe, moyeMy NOTEHIHANl CTAHAAPTHOTO BOAOPOIHOTO 3JIEKTPOia paBeH HYIIIO.

26) UTo nojoXeHO B OCHOBY KJIacCU(UKALIMN 3JIEKTPOJIOB.

27) Bo3MOKHO 1T yBEJIMUEHHE 3JIEKTPOIHOTO OTEHLIMANIa 3IEKTPOAOB IIEPBOT0 pojia IPH yMEHbILICHUN
KOHIIEHTpAINH IEeKTpoiuTa B HuX. [loscHuTe.

28) JIutuii XuMIYEeCKN MEHEe aKTUBHBIA METaJlI, ueM Kajuiil. [louemy ske cTaHIapTHBIN 3JIEKTPOTHBIN MOTEHITHAT
JIUTUEBOTO 3JIEKTPOJa OTpHLIATENFHEE, YEM KaJIMEBOTO.

29) Bce 1 35eKTpoabl IEPBOTO poja MOXKHO peann30oBaTh Ha npakTuke. [IpuBennTte npumepsl.

30) Biuser nu nmpupoa MeTaiia ra30Boro 3J1eKTpo/ia Ha BETMUKHY JIEKTPOIHOTO MTOTEHIIMANA, PACCYUTAHHYIO
no ypasHeHuto HepHcra.

31) Onummure cTpoeHUE M NPUHLIMIT PaO0THl HOHCEIEKTUBHBIX JIEKTPOJIOB.

32) I'me v moyeMy Bo3HHKAET MU HY3MOHHBIN TTOTSHIIUA 1 KaK ero yopars.

33) NmeroTcs 1Ba )KUIKOCTHBIX COSTMHEHHS, KOHIIeHTpanuy pactBopoB B HUX ouHakoBbl: KCI|NaCl| u KCI|HCI|.
B 4yem npuunHa paznnuns 1u¢y3HOHHBIX TOTCHIUATIOB B JaHHBIX 3JIEMEHTAaX.

34) BeIYUCIUTH 3JEKTPOAHBIN MOTEHIINAT MEAHOTO 3JIEKTPOAA, 3aMIOTHEHHOTO pacTBOPOM Cyib(aTa Meu,
MOJBUTBHOCTE KoToporo 0,1.

35)Beruuciute cranpaptHyto O/C nienu, B KOTOPOH MOXKHO OCYIIIECTBUTH PEAKITUIO:

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

36) IIpu 298 K D/IC KOHIIEHTPAIIHOHHOTO YJIEMEHTA!

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

pasna 0,0185 B. MomsuisHOCTS IepBoro pactsopa — 0,05, Broporo — 0,005. Berancnute cpeaanii koagGuuueHTt
aKTHBHOCTH B 060JIee KOHIICHTPHPOBAHHOM PacTBOpE Cynb(dara IIMHKA, €CITH BO BTOPOM PACTBOPE 3TOT
ko3 unment = 0,477.

37) DBJC snementa Pt,Hx(1 atm.)|HCI| AgCl(TB.)|Ag

ITpu 298 K paBna 0,332 B. Berancnure BenmuuHy PH CONIHOM KHCTIOTHI B 3IEMEHTE.

38) KoHueHTpaioHHas 1Iellb COCTOMT U3 aMalblaMHBIX LINHKOBBIX 3JIEKTPOJIOB, B KOTOPBIX aKTUBHOCTb IIMHKA
paBHa 2,73*%10° 1 1,22*10° M, a a1ekTpouToM CIIy)uT XJ10pu 1 uHKa. Beranciure DJIC nenm.



39) [loyeMy cTaHIapTHBIHN AJIEKTPOAHBIN TTOTEHLIHAI XJIOPCEPEOPSIHOTO MEKTpoAa O0JIbIIe CTAaHAAPTHOTO
3JIEKTPOHOTO TTOTEHIINAIA HOACEPEOPSIHOTO 3IEKTPOIa.

40) KakoB ¢usndeckuii cMbich uncia Dapazest.

41) YUro Takoe BBIXOA MO TOKY NEKTPOAHON peakuuu. MoKeT 1 OH OBbITH Oojbie 1.

42)Yto MOKHO M3MEPATH U U3y9aTh METOAOM KYJIIOHOMETPHUH (TMIPUBEANTE TI0 KpaiHel Mepe 4 MyHKTa).

43) Uto Ha3bIBaeTCsA CKOPOCTHIO 3JIEKTPOJIHON peakiuy. 3alnuInTe ypaBHEHHE.

44) IlouemMy TUIOTHOCTH TOKa Ha MMOBEPXHOCTH 3JIEKTPO/Ia ECTh ME€pa CKOPOCTH 3IEKTPOIHOMN peaKIuH.

45) MoryT 11 pa3au4aThbCsi CKOPOCTH PEaKIIMii Ha KaToAe U aHOJAE OTHOU U TOM kKe SYCHKHU, €ClIU IUIoMAaaN
MOBEPXHOCTH JIEKTPOIOB OJMHAKOBBI.

46) B U-o6pazHyro TpyOKy, COeprKaIlyt0 pacTBOP IIEI0YHN MOTPYKEHBI TUTATHHOBBIE 3JIeKTpoAbl. Harmmmmre
YpaBHEHUS MOJIYpeaKIii Ha KaXKI0M 3JEKTPO/ie IPH NPOIYCKaHUU TOKA Yepe3 3TOT pacTBOp.

47) IloueMy IpOUCXOANT MOJSIPU3ALMSI JIEKTPOLOB NIPH NPOITYyCKAHUU TOKA Yepe3 LIEIIb.

48) HazoBuTe Ba)KHEHITNE CTAANH AIIEKTPOTHON peaknnu. Kakas u3 HUX TUMHATHPYIOIIAS.

49) CkonbKO MUJITWIIUTPOB T'a30BOM cMeCH, MPUBEACHHON K HOPMaJIbHBIM YCIOBUSAM, COOTBETCTBYET OJTHOMY
KYJIOHY 3JIEKTPHUYECTBA, MPOIYIIEHHOTO Yepe3 KyJIOHOMETP.

50) DaexTponu3epsl, OAUH U3 KOTOPBIX COJAEPKHUT PacTBOP Cylb(aTa MeH, a BTOPOH pacTBOP JISMHCA, COSTUHEHBI
nocnenoBaTenbHo. [Ipu mponyckanuy Toka, Ha KaTofe MEPBOro AEeKTpoiau3epa Belienunoch 0,54 r. Meau.
CKoNbKO rpaMMOB cepedpa BBIIEINIOCH Ha KaToJle BTOPOTO AIIEKTPOIU3Epa.

51) Kakoe BpeMs Hazlo MPOIyCKaTh TOK 5 A gepe3 pacTBOp THAPOKCHA HATPHS, 9TOOBI MOMYyIUTH 2 TUTPA CYXOTO
BOJIOPOJia IPU HOPMAJIbHBIX YCIOBHSAX.

52) MeTanuyeckas MIacTHHKa pazmMepamu 50*60%2 MM® 51eKTpoIuTHIECKH TTIOKphIBaeTcst cepebpoM. CKOIBKO
BPEMEHH HY>KHO MpoIiTyckath ToK 800 MA, 4TOOBI TOMIIIWHA MOKPBITHS cocTaBmia 0,1 M.

53) Ilpu a1exTposm3e pacTBOpa CEPHOM KUCIOTHI C TUIATHHOBEIMHE AJIEKTPO/IaMH, B TEYSHHE 2 YacOB Ha HUX
BeIIEUIIOCH 650 M ra3a. BeIYucIuTh BEMUYUHY MMOCTOSIHHOTO TOKa B IEMU Ipu TemiiepaTtype 24°C,
atMoc(epHOM JaBiieHUH 745 MM.PT.CT. U JaBjicHUH mapoB Boabl 0,0304 atM.

54) IIpu snexTponm3e pacTBopa cyib(]ara HAKEIS Ha KaTOe BHIIEISIOTCS HUKENb B BOIopo. [Ipoxoxaenne Toka
1,5 A B TeueHue 25 MUHTY conpoBoKAaeTcs BeiaenenueM 20 Mil. Bojiopoia (H.y.). Beraucianre BIXo1 HUKENs
IO TOKY.

55) Uepes anmekTpoim3ep, CoaepKamluii pacTBop cynbdara Menn mpoxoaut Tok 150 MA. BEIIuciuTs CKopocTh
3JIEKTPOAHBIX PEAKIMi Ha SIEKTPOAX, €CIIM ILIONIAI1 IIOBEPXHOCTH KaTo/Ia PaBHEL 5 U 15 cm?
COOTBETCBEHHO.

56) DKBMBAJIEHTHAS SIEKTPONPOBOAHOCTE PACTBOPA YKCYCHOM KUCIOTH paBHa 0,95 CM*cM%/r-5kB. Berumciants
3JIEKTPOHBIN MOTEHIIMAN IFIATUHOBOr'O KaToJa B 3TOM PAacTBOPE, €CIIU a0CONIIOTHAS BETUYMHA ITOJIIPU3ALUT
anekTpona pasHa 250 mMB.

57) BeiBeauTe M 3aIIUIINTE OCHOBHOE YPaBHEHHUE 3IIEKTPOKAMMIUIAPHOCTH. [IosiIcHUTE KaXKIpIi TapaMeTp B HEM.

58)HapucyiiTe a51eKTpoKanuuIIpHbIe KPUBbIE IS XJI0pUAa Kainus, OpoMua Kaiusl, HoAua Kauus. 3adeM
M3y4aroT TaKue KpUBBIE (IPUBEANUTE IPUMED AJISI MEIULIUHBI).

59) Uto Takoe ABOIHOM AnnekTpuueckuii cimoit. Hapucyiite momenu J19C.

60) Kax u3mepuTh NOIsIpU3aInio Kakoro-nmuoo anekrpona. Hapucyiite cxemy.

61) Uro Takoe nepenanpspkenue auddysun. BeiBenure ypaBHeHHE A IepeHANpsDKEHUs JTUQQy3un.

62) 3anummute 3akoHbl DUKa U MOSCHUTE UX.

63) Kak ocymiecTBisieTcsi KaueCTBEHHBIH U KOTMUECTBEHHBIN aHAIN3 C UCIOIh30BaHIEM METO 1A MoJisiporpaduu.

64) Uro Takoe nepeHanpshKeHe epexoa.

NMpomeXkyTouHaa atrecrauma

2.MakeT aK3ameHaLuMuoHHOro bunera no gucuunamHe
«dPusnyeckaa xmmma»

(Il cemecTp)

1. KnHeTnyeckui 3aKoH AencTema macc. KOHCTaHTa CKOPOCTU XMMMUYECKOM peaKLniy,
MeTO/bl SKCNEePUMEHTANIbHOIO onpeaeneHums.

2. Teopua BUHAPHbIX CTOIKHOBEHUN. YpaBHEHUE ANA KOHCTaHTbl CKOPOCTU peaKkLumi
MeXAy ABYMA Pa3NMYHbIMKM YacTMLamm. ConocTaBieHMe pacyeTHbIX U



KCNepmmeHTa/IbHbIX AaHHDbIX.

3. TomoreHHbIN KaTanm3. KNCNOTHO-OCHOBHOM KaTanu3. Knaccmdumkayma peakunia
KMCNOTHO-OCHOBHOIO TUNA.

LLIkana oueHMBaHMA BbINONHEHUA MHOUKATOPOB:

MHOMKATOp cuyMTaeTcAa BbIMNOJHEHHbIM, €CcaM Anbo BO Bpems Tekylen, nunbo
NPOMEXKYTOYHOM aTTecTaumm CTyAeHT Habpan Kak MUHMMYM MOPOroBOE KO/MYECTBO
6an1108B 3a Te BUAbl aKTMBHOCTU, KOTOPbIE OTBEYAIOT 33 AaHHbI MHAUKATOP.

1- cemecTp

NMpomeKyTouHasn
Tekywiana aTtrecrayma
Ne WHpuKatop artrecrauma (3Kk3ameH)
Mopor Makcumym MNopor Makcumym
1 OfK-1.3 20 60 20 40
OnkK-2.1
OlnkK-2.4
OnkK-3.1
OrnK-3.2
OrlK-6.2
2-i cemecTp
NMpomerkyTouyHan
TeKyw,ana arrectauma
Ne WHpukatop artrectauma (3Kk3ameH)
MNMopor Makcmmym MNMopor Makcnmym
1 OMNK-1.3 20 60 20 40
OnkK-2.1
OlnkK-2.4
Onk-3.1

OnnK-3.2



OMnK-6.2

LLiIkana u KpuTepum BbiCTaB/IeHUA OL,EHOK 33 AUCLUN/IUHY:

LLIkana " KpUtepum BbICTAaB/IEHMA  OLUEHOK  «OT/IMYHO»,  «XOPOLLOY,
«YAOBNETBOPUTENIBHO» W «HEYAOBNETBOPUTE/IbHO»  OMWCaHbl B JIOKaJbHOM
HOPMaTUBHOW  OOKYMeHTaumMm  TBEpPCKOro  rocygapCTBEHHOrO  YHUBeEpCUTETa
(MonoxeHne o penTUHroBoM cucteme obyyeHus ctyaeHToB TBlY). MNonoxkutenbHas
OUEHKa MOXKeT ObiTb BbICTaB/NE€HA TONbKO B TOM C/lyd4ae, €CAM BbINOSHEHbI BCe
WMHAMKATOPbI.

Bonpocbl na noAroToBKM K 9K3ameHy no gucuunavHe «PUsnyeckana Xmumma»

1 cemecTtp

OCHOBHble MOHATMA XMMMYECKON TEepMOAMHAMUKU: cucTema, $a3a, KOMMOHEHT.
TepmoAnHaAMUYECKME MepeMeHHbIe. DKCTEHCUMBHbIE M MHTEHCUBHbIE MEPEMEHHbIE.
MocTynat paBHoBecus. HyneBol 3aKOH TepmoguHaMuKKU. TemnepaTypa. [a30Bblii
TepmomeTp. ABconoTHan TemnepaTypa.

YpaBHEHNA COCTOAHUA CUCTEeMbl. YpaBHEHMe COCTOAHMA WAEANbHOro rasa.
YpasHeHue BaH-gep-Baanbca pana peanbHoro rasa. Kputudeckaa wusoTepma.
Kputnueckaa Ttouyka. CBOMCTBA BOAbI B CBEPXKPUTUYECKOM COCTOAHMKU. Teopema O
COOTBETCTBEHHbIX COCTOAHMAX U €e TPAKTOBKA B K/IACCMYECKOM M CTAaTUCTUUYECKOM
TepMmoguHamunKe. BupmnanoHble ypaBHEHUA. YpaBHEHME COCTOAHMA ONA XKUOKOCTEN U
TBEepAbIX Ten.

MepBbllA 3aKOH TepmoauHamMUuKKU. Ero dopmynmnpoBka mn cneactsms. OyHKLMK
COCTOAHUA N GyHKUMKM NyTU. TennoTa, paboTta U N3MeHeHne BHYTPEHHEN SHEPIUM ANA
Pa3/INYHbIX MPOLLECCOB B MAEANbHOM ra3e. DHTaNbNuA. BbluMCneHWE M3MEHEHUM
BHYTPEHHEWN SHEPTUN U SHTANbMNM U3 ONbITHLIX AAHHbIX.

3akoH lecca. TennoTbl peakymn QV 1 Qp. CTaHAapPTHbIE SHTANbMUN XMMUYECKUX
peakuunit. dHTanbnNuM 06pa3oBaHUA XMMUYECKUX CoeaUHEHUA. BO3MOXKHOCTK pacyéTa
SHTANbMUM XMMUYECKMX PEAKLMA METOAAMUN KBAHTOBOM XMMUM.

Tennoemkoctn. WUx onpeaeneHne B KNaCcCMYEeCKON U CTAaTUCTUYECKOM
TepMoaANHaAMUKE. Ncnonb3oBaHMe TENN0EMKOCTEN ANnAa pac4eToB USMEHEHNA SHEPTUN,
9HTAaNbMUU N SHTPONUN.



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

BTopoi 3aKOH TepMOANHAMMKN. DHTPONUA, KaK PYHKLMA cocToAaHMA. N3meHeHune
3HTpPONMMKU Npu Heo 6paTMmbix npoueccax. HepaseHcTBO Knaysuyca, npousBoaCcTBO
3HTponuu, "notepaHHan pabota" n "HekomneHcMpoBaHHas TenaoTa".

MaTemaTmnyeckuit annapat TepmoanHaMuku. PyHgameHTanbHoe ypaBHeHue mbbca.
BHYTpeHHAs 3Heprua, Kak ogHopoaHana GyHKUMA 0b6bema, SHTPOMNUM U YMUCa MONEN.
YpaBHeHue [unb6ca-Aiorema. TepmoguMHammyeckme noteHumanbl. COOTHOLWEHUA
MaKcBenna M MX UCNONb30BaHME MPU pacyeTax dHepruu, 3HTANbMUU U SHTPOMUM.
YpaBHeHue MNbb6ca-lfenbmronbua.

TepMmoanHaMMYecKne noTeHUManbl (Xxapaktepuctuyeckne oyHKUMKU) UM KX
cBoMCTBa. PasnnyHble $opmbl 3aNUCKU YC/IOBUM TEPMOAMHAMMUYECKOrO PaBHOBECUA.
KpuTepuit camonpounssoibHOro NPOTEKaHMA NpoLecca.

Xumuyecknin noteHuman. Ero pasnuyHblie onpepeneHus. Cnocobbl BblYUCNEHUA
M3MEHEHUA XMMWUYECKOro noTeHumana B TEPMOAMHAMMKE WU CTAaTUCTUYECKOM
TEpMOANHAMUKE.

Xnmumyeckum noteHUuman m CTaH,D,apTHbIVI XUMUYECKUN noTeHuuan naeaabHoOro ra3a.

XMMUYECKMA NOTEHUMAN peasibHbIX ra30B W €ro pacyeTbl NO METoAY JIEeTy4ecTu
(dbyruTmBHoOCTHM) /blONUCA.

XMMUYECKME paBHOBECUA B 3aKPbITbIX CUCTEMAX. YC/IOBUME XMMWUYECKOro
paBHoBecuA. M3oTepma XuMU4YecKoM peakumun. CraHpapTHaa 3SHeprua [mb6ca
XMMMUYECKON peakLmu.

Xumunyeckme paBHoBecus B razoson ¢ase. PasnnyHble Gopmbl 3aNnUCK KOHCTAHT
paBHOBECMA W CBA3b MeXAy HMMWU. 3aKOH [OeMNCTBYIOWMX Macc WU ero
TEPMOANHAMUNYECKNIA BbIBOA.

Ycnosus ¢a3oBoro paBHoBecua. YcnoBuss membpaHHoro paBHoBecus. lNpaBuno ¢as
M'mb6ca.

da3oBble paBHOBECUA B OAHOKOMMOHEHTHbIX cMCTemax. YpaBHeHue KnanenpoHa
Knay3suyca. Ero npumeHeHue K npoueccam naaBAeHus, cybammaumm u UcnapeHus B
OA4HOKOMMOHEHTHbIX cuctemax (Ha npumepe H20). [uarpammbl COCTOAHUA Cepbl U
docdopa. IHaHTMOTPONMA U MOHOTPONKUA. Marpamma CoCToAaHMA yrnepoaa. Pasosble
nepexoabl nepsoro poga. Mnactmyeckne ¢asoBble nepexodbl. MuaKkne KpuUCTanbi.
da3oBble Nnepexoabl BTOPOro poaa. YpasHeHusa peHdecTa.



OcHOBHble MNOHATMA TEPMOAMHAMMKM pacTBOpoB. DYHKUMM CMmelleHuns,
N36bITOYHbIE PYHKUMM cmeweHna. MonbHasa aHeprmus Tnbbca cmeweHuna. NWaeanbHble
pactBopbl. 3akoH Payna u 3akoH leHpu. CTaHAAPTHbIA XMMWYECKUI MOoTeHuuan
KOMMOHEHTA B XMAKOM W TBepAOM pactBopax. CTaHAapTHble cocToaHMA "ymucToe
BewecTBo" 1 "6eckoHe4YyHO-pa3baBAeHHbIM pacTBoOp".

HenpeanbHbie pacTBopbLI. MeTton  akTmBHOcTer  Jlbtouca. BbluncneHue
KO3PPMUMEHTOB aKTMBHOCTU M3 IKCMEPUMMEHTA/IbHbIX AAHHbIX MO A3aBAEHWIO napa
KOMMNOHEHTOB pacTBoOpa. TepmogmHammyeckan KnaccupurKkauma pacTtsopos.

®a3oBble paBHOBECUA B ABYXKOMMOHEHTHbIX CUCTEMAX: 3aBUCMMOCTb PacTBOPMMOCTHU
BEWeCTBa OT TemnepaTtypbl, KpuMoOcKonusa, 36yanmockonma.  IKCTPaKLUMOHHOEe
paBHoBecue. Ocmoc, ypaBHeHue BaHT-Todda.

YpaBHeHua Mmbbca-Aiorema-Mapryneca. O606uweHHoe ypaBHeHne MnMbbca iorema.
MonbHble (MHTerpasibHble) U NapumanbHble MOJIbHble BENWYMHbLI. UX onpeaeneHune
ANA 6MHAPHbIX PAcTBOPOB. 3aBUCMMOCTb MapLMasibHbIX MOJIbHbIX 06bEMOB OT COCTaBa
B cucreme H,0 - CoHsOH.

PaccnanBaHune B ABYXKOMMOHEHTHbIX CUCTEMAX.

Mpasuno ¢as MMbbca M ero NPUMEHEHME K PasIMYHbIM AMarpammam COCTOAHUA
H6UHapPHbIX cucTem (NpocTan 3BTEKTMKA, AMArpaMma C KOHTPYEHTHO U MHKOHTPYEHTHO
NNaBAWMMCA COeANHEHNEM).

PaBHOBeCcME KUAKOCTb - Nap B ABYXKOMMOHEHTHbIX cucTemax. Pas3nuyHble BuAabl
AVarpaMmm cocTosfiHMA B KoopawuHatax: P(x; yi)-Tk(x, yi)-xi(y)). A3eoTponHble cmecu.
3akoHbl [Mb66ca KoHoBanosa.

XMMUYeckne paBHoBecuMAa B pacTBopax. KOHCTAHTbl paBHOBECUSs NpPU PasIMYHOM
BblbOpe CTaHAAPTHbLIX COCTOSHUIN AR YY4ACTHMKOB peakumn. XMmMYeckoe paBHOBecCKE
B pa3baBneHHOM pacTBope. BaMaHMe MHEPTHOrO pacTBoOpUTENA.

[eTeporeHHble XMMUWYECKME paBHOBecus C obpasoBaHmem M 6e3 obpasoBaHUA
TBEpAbIX pacTBopos/

3aBMCMMOCTb KOHCTAHT paBHOBecus OT TemnepaTypbl. M3o06apa BaHT-Todda n ee
MHTErpMpoBaHue.

TpeTuii 3aKoH TepmoanHaMmnkn. Popmynnposka HepHcta 1 popmynmpoBKa

MnaHka. PacyeTbl KOHCTAHT paBHOBECMA C MCMOJib30BaHWEM Tabauu, CTaHZAPTHbLIX
3HaYeHUN TepMogMHAMUYECKMX GYHKUMIN U NpuBeaeHHOM aHeprm M'mbbca.



PacyeT paBHOBECHOrO COCTaBa M BbIXOA40B MPOAYKTOB NPU MPOTEKAHUU HECKOJIbKUX
XMMMUYECKUX peakumMin (Ha npumepe peakuum obpasoBaHuAa NHs, rugpupoBaHua
aTUNEeHa).

Apcopbuma n ee onpeaeneHuna. AacopbumnoHHoe ypaBHeHue M'mbbca. M3oTepma
JNlaHrmiopa, ee aHanAn3 1 061acTU NPUMEHUMOCTH.

MonnmoneKkynspHas aacopbuma. YpaBHeHue BIT u ero npumeHeHune pnAa
onpepaesieHNA NOBEPXHOCTM TBEPAbIX Ten.

OCHOBHble NOCTyNaTbl CTaTUCTUYECKON TepMOoAgMHAMUKK. MeToga Aveek bonbumaHa.
®asoBble MPOCTPAHCTBA, MNNOTHOCTb BEPOATHOCTM B (Pa3oBOM MNPOCTPaHCTBE.
MWKPOKaHOHNYECKMIN U KAHOHUYECKMA  aHcamban Tmbbca.

JHTpoNMA B CTATUCTMYECKOM  TepmoauHamuKke. (Popmyna  BosbumaHa,
MWKPOKAHOHMYECKMIN aHCaMbBNb, KAHOHUYECKUIM aHCaMbb).

CTaTMcTMYecKMe cymmbl No coctoaHuAM Z n Q. PacyeT ¢ mx nOMOLLbIO BHYTPEHHEN
3HEeprumn, aHTponuu, sHeprnm Nrenbmronbua 1 sHeprun Nbbea.

MocTynatenbHas CymMma MO COCTOAHMAM M ee BKNadbl B TepmMoAuHaMUYecKue
dyHKuMK. Popmyna 3akypa TeTpoae ANA SHTPONUM UAEANbHOTO rasa.

L - NPOCTpPaHCTBO. PacnpefeneHMe MOJIEKY/N MO CKOPOCTAM M 3HEPrMAm B
naeanbHom rase. CpegHue CKOPOCTU, CPeAHME SHEPTUN.

Teopema paBHopacnpeneneHns n obaactb ee NPUMEHUMOCTU. XapaKTepucTnyeckue
Temnepatypbl. [pUMeEHEHME K TEOPUU TENIOEMKOCTEN.

KonebatenbHaa cymma no cocTosHUAM. Teopumn TennoemKocTu IHwWTenHa 1 [ebas
(6e3 BbIBOAA).

Bpau.l,aTeanble CyMMbl MO COCTOAHUAM. Bknaapbl BpaWwaTebHOIro ABUXKeEHUA
TepmoanHammnyeckme (IDYHI'(LI,MI/I ANnAa Mmoaenun XKeCTtkoro portartopa.

INEKTPOHHAA W sfepHas CyMMbl Mo cocTtoAaHuAm. OpTo- M napa- BoAopOA,.
INEeKTPOHHaA COCTaBAIOLLAA TENIOEMKOCTM aTOMAPHOro X10pa.

CTaTucTnyeckum pacyeT KOHCTAaHTbl XMMHUYECKOIro paBHOBECHMA ANA MHOIoaTOMHbIX
naeasibHbiX ra3os. ConocrtaBneHue CTaTUCTUNYECKOro 7 KNnaCcCn4ecKoro
TepMOaANHAMNYECKOIO pacyeToB.

CraTucTuyecKkas Teopua peasbHbix rasos. Metoa Ypcenna Maliep (Mcnonb3oBaHue
nepBblXx ABYX cnaraembix paga). CraTucTMyeckoe pPacCMOTPEHWE BUPUANbHOIO
ypaBHeHUA.



MeTopa Aveek B CTAaTUCTUYECKOM TepmoanHaMmnKe )-KMAKOCTEI‘/JI. Pacuet IHTPONMUNKU
cmeweHnAa B paMKax DELUETOqHOVI moaenn pacreopa.

2 cemecTp

OCHOBHble MOHATMA M nocTynatbl GOpPManbHOM KUHETUMKM. [pamaa u obpaTHan
KMHeTU4YecKkue 3agaumn. MapameTpbl KUHETUYECKUX YPABHEHUIA.
MoneKynApHOCTb W NOPAAOK peakumn. MeToabl onpegeneHna nopagKa

peakumun. Peakummn nepemeHHoro nopsaKa (npusectn npumepsbi).

YpaBHeHue AppeHunyca. Cnocobbl onpegeneHna OnbITHOM 3Heprum
aKTMBALMM U ee CBA3b C SHEPIrMAMM aKTUBALMN 3/1EMEHTAPHbIX NPOLLECCOB.

KnHeTnyeckoe onuncaHne HeobpaTUMbIX peakuui NepBoro nopsaaKa B
3aKpbITbIX CUCTEMax. Bpema nonynpeBpalleHna u cpeaHee BpemMs KU3HM  UCXOAHbIX
MOEKYI.

Obpatumas peakums NepBOro nopAaka W onpeaeneHve ee
KMHETUYeCKnx napameTtpos. CKOPOCTb peaKkummn U XuMnuyeckoe CpoacTBeo.

HeobpaTumble peakunn HyneBOro U BTOPOro NopsiaKos, onpeaesieHune
KOHCTaHTbl CKOPOCTM W3 ONbITHbIX JAaHHbIX. Bpems nonynpesBpaweHuns (npwm
OZINHAKOBbIX KOHLUEHTPALUMAX KOMNOHEHTOB).

HeobpaTumble nocnegoBaTeNbHble peakuuu nepBoro nopaaka (touyHoe
N NPUBNUIKEHHOE pPeLleHUs KUHEeTMYecKor 3aaaun). MpuHUMN KBa3UCTALMOHAPHbIX
KOHLEHTpauUnii n 06,1acTb €ro NPMMeHEHHUA.

MeToabl KBa3MCTaUMOHAPHbIX U KBA3WPaBHOBECHbIX KOHUEHTPauun B
XMMUYECKOWN KMHETUKe (Ha ntobom npumepe).

YpaBHeHne Mwuxasnmca-MeHTeH. OnpegeneHne ero KMHETUYeCKUX

napameTpoB n3 ONbITHbIX AAHHDIX. ConocTtaBneHue co cXemom
JTanrmiopa-XuHwenbByaa B reTeporeHHOM KaTanumse.

KnHeTuKa bepmeHTaTUBHbIX peaKkunit C KOHKYPEHTHbIM
MHIIMbUpoBaHMEM.

HepasBeTBneHHble UenHble peakunn. CKOpoCTb TEMHOBOM U
doTOXmMmMmmMyeckomn peakumnm obpasosaHua HBr. YpaBHeHue boaeHwTenHa-/InHAaa.

BblBOA KWHETMYECKOTO YPaBHEHNA ANA PAa3BETBAEHHbIX LEMNHbIX peakummn
M ero aHanm3 (Ha npumepe ropeHms Bogoposda). MeToa KBa3UCTALMOHAPHOCTU
CemeHoBa.

Pa3BeTBNEHHbIE LEMHble peaKkuuu: MOoJyoCTPOB BOCMIAMEHEHUA W
NMPUYMHDBI MNOABNEHUA HECKONIbKMX NpeaenoB BocniameHeHuA. [onoxKeHne nepsBoro
npeaena BOCNI1aMeHeHMs ANs CMecu BoOAOPOAa C KUCA0POAOM.

MonoXkeHne BTOPOro npeaena BocnsiamMeHeHna ans peakunm Ha + O, .

CKOpOCTM peaKkuMit B OTKPbITbIX CMCTEeMAX. YpaBHEHME ANA CTAaLMOHAPHOW CKOPOCTU

peakuMn B peakTopax MaeanbHOro CMeLWeHUA U NaeanbHOro BbiTeCHeHMA. CKOpoCTH
peakuum nepBOro nopAgKa B peakTope uAaeanbHoro cmeweHus (HeobpaTumas,



obpatumaa M nocnepgosatenbHas peakuma (A —B —C)). OnpeaeneHnMe KOHCTaHT
CKOPOCTM NO CTALMOHAPHbIM KOHUEHTPAUMAM WCXOAHOrO Bel,ecTBa M NPOAYKTA
peakumu.

Mcnonb3oBaHne aamabatmyeckoro npubanMKeHUA Ana  onucaHuA
XMMUYECKOWN peaKLMM YacTuL,: NOBEPXHOCTb MNOTEHLUMANbHOMN SHEPIUM, NYTb PeaKLuu,
9HEeprua akTMBaLumu.

Teopna aKTUBMPOBAHHOIO KOMMAEKCAa W CTAaTUCTUYECKMA BbIBOA
OCHOBHOTO YpaBHeHUA. B3anmocBA3b ONbITHOM N UCTUHHOM SHEPTUIA AKTUBALMN.

TepmMOogMHAMUNYECKMIA aACMEKT TEOPUM AKTUBMPOBAHHOIO KOMIMJIEKCa.
Peakumuu B pactBopax. YpasHeHUMe bpeHcTea - bbeppyma.

TeopuA aKTUBHbIX coyaapeHui. YpasHeHue TpayTua—/Ibtonca.

MpMMeHeHMe TeOopUM aKTMBHbIX COYAaPEeHUM K OMMONEKYNAPHBIM
peakumnam.

Ncnonb3oBaHWe TeopuM AKTUBMPOBAHHOINO KOMMAEKCA AN1A OLEHKMU
CTEPUYECKOTO MHOXXUTENA TEOPUN aKTUBHbIX COYAAPEHUN.

NHTepnpeTauma npeas3KCNOHEeHUMANbHOTO MHOXUTeNA B
CTaTUCTUYECKOM U TEepMOOMHAMMYECKOM acCneKkTax Teopuu aKTUBUPOBAHHOIO
KOMMaeKca. JHTPONMA aKTUBaL UK.

MOHOMONEKYNAPHbIE  peakuMnu M WX  ONMCaHWe B  Teopumu
aKTUBMPOBAHHOIO KOMMEKca (B CTaTUCTUYECKOM M TEPMOAMHAMMYECKOM acneKTax).

KnHetnueckune ocobeHHOCTH MOHOMONEKYAPHbIX peakuunn.
MpumeHeHne Teopum coyaapeHunit. Cxema JinHaemaHa. lNonpasKa XMHWeNbBYAA.

Peakunun B pactBopax. YpaBHeHMe CmonyxoBckoro (6e3 BbiBOAa) M ero
NPUMEHEeHME B KNHETUKE BUMONEKYNAPHbIX peakumin. «KneTouHbln apdeKT».

KMHeTMYeCKne XxapakTePUCTMKM 31EMEHTAPHbIX NPoLEeccoB GOTOXUMUM.
MpuHumMn @®paHKa-KoHaoHa. dPusnyeckme M XMMWUYECKME CBOWMCTBA MOJIEKYN B
3/1EKTPOHHO-BO36YKAEHHOM COCTOSIHUM.

3aKkoHbl $oTOXMMUKN. KBaHTOBbIN BbIXOA,. «J[1BYXKBAaHTOBblE MPOLECCHI».
KnHetnyeckas cxema LtepHa - donbmepa.

OCHOBHble MNOHATMA W KnaccuduKaumm B Katanmse. MexaHU3mbl
KaTaAUTUYECKNX peaKkunit. OcobeHHOCTU reTeporeHHO-KaTaIMTUYECKMX NPOLLECCOB.

MexaHU3Mbl KUCAOTHO-OCHOBHbIX KATa/IMTUYECKUX PEaKUMM U UX
KnaccuduKkauma. Lleonntbl n Mx cBoMCTBa. TBEPAbIE KMCAOTbI KaK KaTanmsaTopbl.

KnHeTMKa peakunit cneumPpuyeckoro KMCA0THOrO KaTanmsa. MexaHuambl
U AMMUTUpPYLoWMe cTagnm. OyHKUMA KUCNOTHOCTM MammerTa.

KnHeTuka peakumit obuiero KNCNOTHOro 1 obLero oCHOBHOro KaTaausa.
MexaHn3Mbl peakunii 1 AMMUTUPYIOLLIKME CTaauK npouecca. YpaBHeHue bpeHcTeda m
ero aHanms.

KoppenAumoHHble COOTHOWEHUA MeXay TensoTaMmu W SHEepruammu
aKTMBALUMKM Pa3/INYHbIX npoueccoB. YpaBHeHMA bpeHcTHepa. YpasBHeHune CemeHoBa



ANA PaANKaNbHbIX PEAKUUN.

KuHeTnka JIsHrmiopa-XuMHWeNnbByaa ANA peakumm Ha O4HOPOAHOWM
NOBEPXHOCTM KaTanmnsatopa. OcCOBeHHOCTU KMHETUKM U 3aMNCU KOHCTAHTbI paBHOBeCKA
B agcopbunMoHHOM cnoe (o0bwui cnyyain).

KMHEeTMKa reTeporeHHOo-KaTaAUTUYECKUX peakunin ¢ anddysmoHHbIMK
orpaHnMyeHnAMn. BHewHaa andodysma (meton pPaABHOAOCTYMHOM MOBEPXHOCTH).
BHyTpeHHAs anddy3noHHaa KMHeTUKa (6e3 BbiBOAa).

KMHeTHKa KaTaAUTUYECKUX peakuuin BO BHYTPeHHen aAnddy3MoHHOM
obnactn. PeweHMe KUHETMYECKOW 3agaunm 3enbgosBuya-Tune pana Heobpatmmon
peakuMn NepBoro nopsaakKa.

OcHoBHble NoONOXKeHUA Teopun AppeHuyca. MpUUrHbBI YCTOMUYMBOCTH
MOHOB B pPACTBOPAX 3/IEKTPOJINTOB. IDHEPIUU  KPUCTA/IMYECKON peLlleTKn w
COMIbBATALMM MOHOB.

Teopua cuabHbIX anekTpoantoB [ebana-XioKkena: BbiBog Gopmynbl
ANA NoTeHUMana MoHHoM atmocdepbl B pactBope 1,1-BaneHTHOro 3N1eKTPOAUTa.

MNepBoe n BTOpoe NpubamKeHma Teopumn Lebana-XtokKkena ana pacyeta
CpeAHero MOHHOro KoapduLMeHTa aKTUBHOCTM.

CoBpemeHHble NoAX0Abl K TEOPUUN CUNbHBIX 3/IEKTPOINTOB.

YpoenoHaa M 3KBMBANEHTHAsA 31E€KTPONPOBOAHOCTM 3N1EKTPOJINTOB.
MoABMMXHOCTM OTAENbHbIX MOHOB. epBoHaYanbHaA U coBpemeHHaa GOopPMY/IMPOBKU
3aKOHa Konbpayuwa.

Yncna nepeHoca, MX 3aBUCUMOCTb OT KOHLLEHTpauum pacTeopa.
MeToabl onpeaeneHua ymcen nepeHoca.

3aBMCMMOCTb 3KBMBANIEHTHOM 3N1E€KTPOMNPOBOAHOCTM OT TemnepaTypbl
N KOHUEHTpaunmM pacteopa. YpasHeHune OH3arepa.

Mpoueccol anddysMn M mMurpaumm B pPaCcTBOPAX 3INEKTPOUTOB.
dopmyna HepHcTa-dMHWTEeNHA. ANDPY3MOHHBIN NOTEHUMAN HA TrpaHUUEe ABYX
pacTBOpPOB.

PasHOCTM  MOTEHUMANOB B  I/1EKTPOXMMMUYECKUX  CUCTEMAX.
MoTeHumanbl Bonbta u [anbBaHw. [loTeHUMan HyneBOro 3apsaja M MeToAbl ero
onpegeneHus.

INEeKTPOXMMUYECKMA MNOTeHUMaN. YCNOBUA paBHOBECUA Ha rpaHuULe
3/1eKTPOAa C PaCTBOPOM M B INEKTPOXMMMYECKON Lenun. YpasHeHue HepHcTa.

OTHOCUTENbHbIE M CTaHOAPTHble 3NEKTPOAHble NoTeHuuanbl. Pacuer
3/4C c nomoulbto TabanL, CTaHAAPTHbIX NOTEHLNMANOB.

KnaccnduKaumna snekTpoaoB 1 3N1EKTPOXMMUYECKUX LEeNEN.

YpaBHeHUe M'mbbca-fenbmronbLa n ero npUMeHeHune K
3/IEKTPOXMMUNYECKMM CUCTEMAM.

Onpepenenne metogom C aHeprumn Mmbbca, sHTaNbNMUN N SHTPONUU
XMMUYECKOWN peaKkumu.



Onpepnenenne metogom 3SAC KoapouumeHToB aKTMBHOCTM, pH
pacTBopa 1 Yncen nepeHoca.
NMpumeHeHMe KOHAYKTOMETPUM U NOTEHUMOMETPUN A onpeneneHua
TEePMOAMHAMUNYECKUX BEIMUYNH U aHANTUTUYECKUX Lenen.
DNEeKTPOKaANUANAPHbIE ABNEHUA. OcHoBHOE ypaBHeHue
3/1IEKTPOKANUANAPHOCTU M ypaBHeHUe JiInnnmaHa. lNoTteHuman HyaeBoro 3apaaa.
MopgenbHble NpeacTaBAeHUA O ABOMHOM 3/1€KTPUYECKOM c/ioe (moaenm
Fenbmronbua, N'yn-Yanmera, WtepHa u MNpama).
Ivumutnpytowme cTagnm B aNeKTPOXMMUYECKUX peakuunax. NMonapmnsauna
3N1eKTpoAa M TOK 0bmeHa.
OnPdy3MOHHAA KMHETUKA 3SN1EKTPOAHbIX MNPOLLECCOB: TPM OCHOBHbIX
YPaBHEHMA, BbIBOA, YPAaBHEHMA NONAPU3ALMOHHOM KPUBOM ANA peakumm TMna .
Monaporpadua: CYLLHOCTb MeToAa, BbIBOJ, ypaBHeHUA
nonaporpaduyeckomn BoNHbl. YpaBHeHMe NnbKoBuya.
OcHoOBbI TeOpUM 3ameaNIeHHOro pa3pAana: BbIBOA OCHOBHOMO ypaBHEHMUA
Batnepa - Ponbmepa n ero aHanms. YpaBHeHue Tadens.
Teopua 3amegneHHoro paspaga: BAUAHME ABOMHOIO 3/1EKTPUYECKOro
C/10A Ha CKOPOCTb 3/1€KTPOBOCCTaHOB/IEH MA 1o HOB H30 + 1 $:08% .
INEeKTPOXMMUYECKAsA TEOPUA KOPPO3UM: CTALMOHAPHbLIA MNOTEHLMAN U
TOK CamopacTBopeHua meTtanna. Metogbl 3alMTbl METAN/IOB OT KOPPO3UMU.
XMMHUYyeckme MCTOYHUKM TOKA. TepmoAMHAMMYECKME U KUHETUYECKue
acnekTbl nx paborbl.

MNepeyeHb OCHOBHOM M AONONHUTENBHOW yvyebHOWU nuTepatypbl, Heobxoaumoun ana

OCBOEHUA AUCLUMIUHDI:
1.
a) OcHoBHas nuTepaTtypa:
1. 3apybun A. M. ®dusmyeckaa xumua: YyebHoe nocobme. — M.: 00O
"HayyHo-usgatenosckmm ueHtp MHOPA-M", 2017. - 474 c.— DNEKTPOHHbIN

pecypc. — Pexxum goctyna: http://znanium.com/go.php?id=469097
6) [ononHuTenbHaa AuTepaTypa:

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

2. MporpammHoe obecneyeHue



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

a) JInueH3noHHoe nporpammHoe obecneyeHue:

e Microsoft Office npodeccroHanbHbIM natoc 2013

e Microsoft Windows 10 Enterprise

e HyperChem

6) CBObOAHO pacnpocTpaHsemoe NporpaMmmHoe obecneyeHue

e Google Chrome

3. CoBpemeHHble npodeccuoHasnbHble 6a3bl AaHHbIX U MHPOPMALMOHHbIE CNPABOYHbIe
cucTembl

e 3BC «ZNANIUM.COM» www.znanium.com;

e 3bC «YHuBepcuteTckaa 6ubnnoreka oHnanH» https://biblioclub.ru/;
e 3BC «JlaHb» http://e.lanbook.com

4. NepeyeHb pecypcoB UHPOPMALUOHHO-TEIEKOMMYHUKALMOHHOU ceTn «UHTepHeT»,

HeobXoAMMbIX AN OCBOEHUA AUCUMUN/IUHDI

1.BupTyanbHana obpasosatenbHana cpeaa TelY (http://moodle.tversu.ru)
2.HayuHas 6ubnuoteka TslY (http://library.tversu.ru

CsepeHuna 06 06HOBNEHMM paboueit nporpammbl AUCLUNINHDI

Nen.n. O6HOB/IEHHbIN OnucaHue BHEeCEeHHbIX PeKBU3UTbI JOKYMEHTA,
pasgen paboyei N3MEHEHUN yTBEPAMBLLETO
nporpammbl U3MeHeHuUsA

ANCUMM/IUHBI
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