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1. He.]'l](l, 3alavi U IUVIAHUPYEMBIC PE3YJIbTAaTbl oﬁyqemm o JMCIHUIIJINHE

Ilenw oucyunaunvl cocmoum 6 opmuposaHuu u pa3sumul y 00V4aruuxcsa TUIHOCMHBIX U
npoGhecCUOHANbHLIX Kauecms, No3eosauux obecneyums evinoanenue mpeovosanu ©®I'OC BO c
yuemom 0cobeHHoCmell HAYYHO-00pa308amenvHol  WKOAbl YHusepcumema u aKmyalbHbiX
nompebHocmell pblHKa mpyod 6 Kaopax ¢ 8blCUUM 00pA308aHUeM 8 COOMBEMCMBUNU C HANPAGIeHUEeM
nO02OMOBKIU.

CNOCOOHOCMU ~ NPUMEHAMb  3HAHUA ~ 3AKOHOMEPHOCMel — XUMUu  Npu  peuleHuu
NPOheccUOHANbHbIX  3a0ay, YMeHUs NpPoBOOUMb AHAIU3 U 00pAbOMKY HAYUHO-MEXHUYEeCKOU
ungopmayuu Ha OCHOBe MeEOpPeMmuYyecKux npeocmasieHull XuMuu, YMeHUs Hpo6edeHUs
CMAHOAPMHBIX UZMEPEeHULl U 00padoOmMKU pe3yIbmamos IKCHEPUMEHMA,

K ocnosnvim 3a0auam oceoenus oucyuniunvl « Xumusy cieoyem omuecmu:

- N0020MOBKA CMYOEHMO8 K OeamelbHOCMU 8 COOMBEeMCmMeUU ¢ KEAIUDUKAYUOHHOU

Xapaxmepucmukou 6axkaiaépa no HanpasieHuio;

- hopmuposanue obwemexHuUeCKUx 3HaAHUL U YMEHUU N0 OAHHOMY HANPAGICHUIO;

- YeleHanpaeieHHoe npuMeHeHue 6a308blX 3HAHUL 6 0bIacmu XUMuu 6 NPoghecCuoHaIbHOU
oessmenbHoCmu,;

- U3yUeHue U pazeumue NPaKmuyeckux HAasblKog8 NO 80NPOCAM, C8A3AHHbIM C NPUMEHEeHUeM
OCHOBHBIX XUMUUECKUX 3AKOHO8, 3AKOHOMEPHOCHel NPOMeKaAHUs XUMUYeCKUX peakyuil 01 peuieHus
KOHKDEMHbIX NPAKMUYECKUX 3a0a4 6 001acmu 3IKCHIYamayuu mpancnopmuo-mexHoai02UdecKux
MAUWUH U KOMNIEKCOB.

Ilnanupyemoie pezyromamol 00yueHUs 3aKTIOYAIOMC POPMUPOSAHUU ) 00YUAIOWe20Cs]
HeobX00UM020 00bema 3HAHUL 8 0ONACTIU XUMUU, A MAK’CE HABLIKO8 NPUMEHEHUS. JMUX 3HAHUL 015
PpelieHusi NPaKmu4eckKux 3a0ad.

OOyueHne Mo IUCHUIUIMHE «XHMHS» HalpaBlIeHO Ha (HOpPMHUpPOBAHHME Yy OOyUaroIIMXCs
CIEAYIOIKX KOMIETECHIIUM:

Kox v HanmenoBanue
HHIUKATOPA 10CTH-
JKeHHSI KOMIIeTeHI[MH

Ilepeuens MiIaHNpyeMbIX pPe3yJIbTATOB

Koa xoMnereHuun
oﬁy'{e}mﬂ Mo JTMCHUIIJIMNHE

OIIK-1. Cnocoben
CTaBUTH H PEIIaTh
WHXCHEPHBIC U
HAyYHO-TEXHUYECKHE
3amauu B cepe
cBoeii mpodeccuo-
HaJILHOH JIeATEIIHLHO-
CTH U HOBBIX MEX-
JTUCIIMILTAHAPHBIX
HaIpaBIIEHUH C HUC-
MOJIb30BAHUEM €CTe-
CTBEHHOHAYYHBIX,
MaTEeMaTHYCCKUX U
TEXHOJOTHYECKHUX
MoZeNen

NOIIK-1.3
OrnpenensieT BO3MOX-
HbIC HAMPABIICHUSI X1~
MHUYECKHX B3aUMOJIEH-
CTBUH, KOHCTAHTBEI
paBHOBECHSI XUMUYE-
CKMX IIpEBpAICHUM.

3HATh:

e OCHOBHBIE KJIaCChl HEOPTaHUYe-
CKUX COEAMHECHUN, OCHOBHBIEC T10-
JIOKEHHUSI COBPEMEHHOW TEOpUHU
CTPOCHHUSI aTOMa, TEOPUU XUMUYE-
CKOW CBSI3M, SJHEPTETHKH U KUHE-
TUKU XUMUYECKUX PEaKIIHid, XUMU-
YEeCKOTr0 paBHOBECHSI, OOIIUE CBOIi-
CTBa pacTBOPOB, CBOWCTBA PACTBO-
POB IIEKTPOJIMTOB, 3aKOHOMEPHO-
CTH MPOTEKAHUS DICKTPOXUMUYE-
CKHUX TIPOIIECCOB;

® OCHOBHbBIC XUMHUECKHUE TOJIOKE-
HHS, 3aKOHBI, CBEJACHUS, HCOOXO -
MBI€ JIJISl TIPUMECHEHUS B KOHKPET-
HOW IpeMETHON 001aCTH KCILTya-
TaIH TPAHCIIOPTHO-TEXHOJIOTHYE-
CKUX MAIlIUH ¥ KOMIIJIEKCOB.
yMeTh:




e OmpenensaTs BO3MOXKHBIC HAIIPaB-
JICHUS] XUMUYECKUX B3aUMOJICH-
CTBHH, KOHCTAHTHI PABHOBECHS XH-
MHUUYECKHX MPEBPAICHUH, TPUME-
HATDH 3HaHUA (YyHIaMEHTAIBHBIX
OCHOB, MTOJIXO/IbI U METObI XUMUHU
NPY U3YYEHUH APYTHX JUCLUIUINH;

® TMIPUMEHSTH 3HAHWA (YHIAMCHTAb-
HBIX OCHOB, TTOJIXO/IbI U METO/IbI
XMMUH B IPo(hecCHOHATBHOMN J1es-
TEJILHOCTH.

BJIA/IETh:

e MareMaTHYECKUM anmapaToM u
HaBBIKAMH UCIIOJIb30BaHUSI COBPE-
MEHHBIX ITOJIX0JIOB U METOJIOB XH-
MHH K OITUCAHUIO, aHATIM3Y, TeOpe-
THYECKOMY ¥ 9KCIIEPHMEHTAIIb-
HOMY UCCJICJOBAaHHIO U MOJICIIUPO-
BAaHHIO XUMHUYECKHX CHUCTEM, SBJIC-
HUI 1 TporieccoB B 00beMe, He0O-
XO/IMMOM JUTS OCBOCHUSI HAyK O Ma-
Tepuanax, pyHIaMeHTaIbHBIX U
NPUKIIaJHBIX OCHOB MaTepHaoBe-
JCHUS U TEXHOJIOTHI MaTepHaloB,
UCTIONIb30BaHUs B IPO(ecCHoHab-
HO JIesITeIbHOCTH;

®  HaBBIKAMU HCIIOJIb30BaHHUS COBpE-
MEHHBIX ITOJIX0JIOB U METOJIOB XH-
MUH K OITUCAHUIO, aHATIH3Y, MOJIe-
JMPOBAHUIO XUMHUUECKUX CHCTEM,
SIBJICHHUI U TIPOLIECCOB B 00BEME,
HEOOXOAMMOM JIJISI NCTIOJIb30BAHUS
B IIpo(heCCHOHAIBHOM 1A TEIHHO-
CTH.

2. MecTO JAUCHMILUIMHBI B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl

JucuuminuHa OTHOCUTCS K o0s3aTrenbHOM wactu Onmoka bl «lucuumiausbl (MOITyn)»
b1.1.8.5. «MaremaTudeckue U €CTECTBEHHO-HAYUYHbIE TUCIIUIUIMHBDY OCHOBHOW 00pa30oBaTEIHHOM
MPOrpaMMbI CTICIIHAIUTETA.

«XuUMHUsD» B3aMMOCBSI3aHA JIOTMUECKH, COJEP)KATENbHO M METOJIUYECKH CO CIIETYIOLUIUMU
aucuuiuHaMu U npaktukamu OOIT:

B o6s3arenbroit wactu (b1.1.):

— MaremaTudecKHii aHams;

- ®Ou3uKa;

- MarepuanoBeieHue;

- be3omacHOCTh XU3HEACATEILHOCTH;

- TexHOoIOrUs1 KOHCTPYKIIMOHHBIX MaTEPHAIIOB.



3. CTpyKTypa U cogepxkaHue JUCUMILINHBI

OO61ast TpyA0€MKOCTh AUCHUIUIMHBI COCTaBISAET 3 3a4eTHHIX euHUIIbI (108 yacoB).

3.1 Buabl y4eOHOI padoThl M TPYA0EMKOCTD
(o popmam oOyueHHs)

3.1.1. Ounas ¢popma 0OydeHus

IJJQH Buj yue6Hoii padoThl KOJ}:;:?:}TBO Cemectp
1 | AyauTtopHble 3aHATHSA 32 3
B Tom uncie:
1.1 | Jlekuuu 16 1
1.2 | CeMuHapcKue/mpakTHYECKUE 3aHATHS - -
1.3 | JJabopaTtopHble 3aHSTHS 16 1
2 | CamocTosTeabHast padoTa 76
B ToM yucine:
2.1 | TnpoMeXyTOYHOE TECTUPOBAHUE 24 1
2.2 | peuieHue pacueTHBIX 3aj7ay [0 BapuaHTam 24 1
2.3 | moAroToBKa K J1a0OpaTOPHBIM paboTam 28 1
3 | llpomeskyTOYHAs aTTeCTALMS
3auet/nud.3auer/7K3aMeH IK3aMeH 1
Hroro 108 1
3.1.2. 3aouHas ¢popma 0OydeHus
1‘3?1 Buj yueOHoit padoThl KOJ:;::;?BO Cemectp
1 | AyauTtopHble 3aHATHS 8 1
B ToMm yucine:
1.1 | Jlekuuu 4 1
1.2 | CeMuHapcKue/IpakTHIECKUE 3aHATHS - -
1.3 | JJabopaTtopHble 3aHSTHS 4 1
2 | CamocTosTeabHas1 padoTa 100
B ToM yucne:
2.1 | TnpoMeXyTOYHOE TECTUPOBAHUE 32 1
2.2 | peuieHue pacueTHBIX 3a7a4 [0 BapuaHTam 32 1
2.3 | moAroToBKa K J1a0OpaTOPHBIM paboTam 36 1
3 | llpomeskyTOYHAs aTTeCTALMS
3auet/nud.3auer/3K3aMeH IK3aMeH 1
Hroro 108 1

3.2 TeMaTHyecKNH IUVIAH U3YyYEeHUS TUCHMILIMHBI

(o ¢popmam oOyueHHs)

3.2.1. Ounas ¢popma oOydeHus

n/n

Pa3genbl/TeMbl

TpyroeMkocTh, yac

JUCIUTINHBI b

AyautopHas padora

aM
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1 Pa3nea 1. Beegenne. OcHOBHBIE 3aKOHBI U
TTOHSITHSI XUMUHU
1.1 | Tema 1. OCHOBHBIE CTEXMOMETPUUECKHE 2 2 10
3aKOHBI XUMUHU
1.2 | Tema 2. CtpoeHue aToma. 2 8
[Tepronuueckuii 3aKOH M EPUOANYECKAS
cuctema anementos (I1CD) JI.1.
Menneneena.
1.3 | Tema 1. Xumnueckas cBs3b U CTPOCHUE 2 2 8
MOJIEKYJI
2 Pa3zpnen 2. OCHOBBI XUMHYECKOMI
TePMOJIMHAMHUKH
2.1 | Tema 1. Tepmoxumus 2 2 10
3 Pa3nen 3. Xumuueckass KHHeTHKA U
KaTaJau3
3.1 | Tema 1. Xumudeckasi KHHETHKA U KaTaJIu3 2 4 10
4 Pasnen 4. PacTBopsl
4.1 | Tema 1. PactBopsl. CriocoObI BbIpaKeHUs 2 2 10
KOHIIEHTPALlUU PacTBOPOB.
5 Paznen 5. Dnextpoxumus
5.1 | Tema 1. DaexkTpoXUMHUECKHE TIPOIIECCHI 2 2 10
5.2 | Tema 2. Koppo3us u 3a1iuta METaNIOB U 2 2 10
CILUIaBOB
Hroro 16 16 76
3.2.2. 3aounas popma oOyueHUs
TpyroeMkocThb, yac
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1 Paznea 1. Beenenne. OCHOBHBIE 3aKOHBI U
TIOHSITHSI XUMUU
1.1 | Tema 1. OCHOBHBIE CTEXMOMETPUUECKUE 19
3aKOHBI XUMUU
1.2 | Tema 2. Ctpoenue aToma. 19
IleproaruecKkuil 3aKOH U NEpUOANYECKAs
cuctema snemenTos (I1CID) 1.1.
Menpeneesa.
1.3 | Tema 1. Xumudeckasi CBSI3b U CTPOCHHE 10




MOJIEKYJI
2 Paznen 2. OcHOBBI XUMHYECKOMH
TEePMOJIMHAMHUKH
2.1 | Tema 1. Tepmoxumus | | 10
3 Pa3nen 3. XuMnueckass KHHETHKA U
KATaJIu3
3.1 | Tema 1. XuMuueckast KHHETHKA U KaTaJlnu3 1 1 10
4 Pa3pnen 4. PactBopbl
4.1 | Tema 1. PactBopsl. CIOCOOBI BBIpAKEHUS 1 1 10

KOHIIEHTPAILlUU PACTBOPOB.

5 Paspnea 5. Dnexktpoxumus

5.1 | Tema 1. DnekTpoXUMHUYECKUE MPOLIECCHI 1 1 10
5.2 | Tema 2. Koppo3sus u 3amura METauIOB U 12

CIJIABOB
Htoro 4 4 100

3.3 Coaep:xkanue TUCHHUILINHBI

Pa3pen 1. Beenenne. OCHOBHBIE 3aKOHBI M MOHATUS XUMUU
Tema 1. OCHOBHBIE CTEXMOMETPUUECKHUE 3aKOHBI XUMUU. 3aKOH COXPAHEHHS] MaTE€pPHUH, 3aKOH

IIOCTOSTHCTBA COCTaBa, 3aKOH SKBHMBAJIEHTOB. ['a30Bble 3akoHbl. 3akoH ABorajpo. Ilpumenenue
OCHOBHBIX 3aKOHOB XMMHUHU K KOJMYECTBEHHBIM pacueTaM M0 ypPaBHEHHUSM PEaKILIUU.

OCHOBHBIE KJIACChl HEOPIraHNYECKUX COEUHEHUI: OKCH/Ibl, OCHOBAHUs, KUCIOTHI U conu. Mx
KJaccu(uKalus, HOMEHKJIATypa U XUMUYECKHEe CBOMCTBA.

OKHCIUTENBHO-BOCCTaHOBUTEIbHBIE peakiuy. CTeneHp OKucaeHus. BaxHelme OKuCanuTenu
n BocctaHoBuTelH. CocTaBieHUE ypaBHCHI/II\/JI OKHUCIUTCIIbHO-BOCCTAHOBUTCIIbHBIX peaKHHﬁ.
KJIaCCI/I(pI/IKaLII/IH OKHUCIUTCIIbBHO-BOCCTAHOBHUTCIIbHBIX peaKLII/Ifl.

Tema 2. Ctpoenne atomoB. Ilepuoanyecknii 3akon JI.U. MenaeneeBa

KBaHTOBO-MEXaHMYECKast MOJIENIb CTPOCHUS aToMa. Y paBHeHue [nanka. YpaBHenue BoaHbI [e
bpoitns. Ilpunnun  HeompeneneHHoctu. YpaBHeHue IllpenwHrepa u  BONMHOBBIE (YHKIIMH
JJIEKTPOHOB.

KBaHTOBBIE uMCna. [ 71aBHOE KBAaHTOBOE YHMCIIO. JHeprermdyeckue ypoBHH. OCHOBHOE U
BO30YykJIeHHOEe cocTosiHMe aroma. OpOuTanbHOE KBAaHTOBOE YHCIO. DHEPreTHUECKUE IMOyPOBHH.
@dopma aToMHBIX OpOuTaneil. MarHUTHOE KBaHTOBOE YHUCIO. ATOMHbIe opOutanu. OpueHTauus
aTOMHBIX opOHTaieil B mpoctpancTBe. CriivH 31ekTpoHa. CIMHOBOE KBAaHTOBOE YHCIIO.

[Ipunnun HaumMmenplmiedl HHeprud. [IOpAOOK 3amoJIHEHHs DSHEPreTUYECKUX YPOBHEW U
IIOAYPOBHEH B MHOTOMIEKTPOHHBIX aroMax. [IpaBwio KneukoBckoro. IlpumHnmm I[laymnm.
MaxkcuManbHOE KOJIMYECTBO JJIEKTPOHOB HAa JHEPreTHYECKOM YPOBHE, NOAYPOBHE M aTOMHOMU
opoutamu. IlpaBmio XyHma. DIJIEKTPOHHOE CTPOSCHHE MHOTOAJICKTPOHHBIX aTOMOB W HOHOB.
CemeiictBa s-, p-, d- u f- »snemenroB. Ux pacnonoxxenue B nepuonumdeckoit cucreme JI.U.
Menneneesna.

[Iepuoanueckuii 3aK0H U nepuoauyeckas cucrema 3iemeHToB /1. 1. Menneneesa. [lepuonast u
rpynnbl. CTpoeHHE MEepUOANYECKOH CHUCTEMbl M CTPOCHHE JJIEKTPOHHOW OOOJIOUKH aroma.
DNEeKTPOHHBIE aHAJIOTH. ATOMHBIE ITapaMeTpbl. ATOMHbBIE U MOHHBIE Ay Chl. JHEPIHsl HOHU3ALNUN




(voHM3anMOHHBIM  moTeHnuan). CpoacTBO K DJIEKTPOHY. DIEeKTPOOTPULIATETEHOCTb.
[Teproan4HOCTH B MU3MEHEHNN aTOMHBIX TTAPaAMETPOB U XUMUYECKUX CBOMCTB 3JIEMEHTOB.

Tema 3. Xumuyeckasi cBsa3b. KoBajJeHTHass cBs3p M ee cBoWcTBa. (OCHOBHBIE
XapaKTePUCTUKU KOBAJICHTHOM CBSI3U: SHEPTUs (SHTANBIHNS) CBA3H, JUIMHA, KPATHOCTh, BAJICHTHBIH
yToJ, MOJSIPHOCTh CBsi3M. OOMEHHBI ¥ JOHOPHO-AKIENTOPHBI MEXaHU3MBl O00pa30BaHUS
KOBAJICHTHOM CBsi3U. MeTon BalleHTHbIX cBsi3eld. Curma- u nu-cBsi3u. llpencraBinenus o
TUOpUAM3AIME aTOMHBIX OpOUTANel MpPH ONMUCAHWH T€OMETPHUYECKONH KOH(PUTYpAUUd MOJIEKYI.
JIMTIONBHBIA MOMEHT CBSI3U U TUINIOJbHBIA MOMEHT MOJIEKYJIBI.

HNonnas cBs3b U ee cBoMcTBa. MeTtammyeckas CBsI3b. MEXMOJNEKYISPHbIE B3aUMOJICHCTBUA.
[Ipupona mexmonexkynsapubix cuil. Cuisl Ban-aep-Baansca. Bogoponnas cBsizb.

Pa3nes 2. OcHOBbI XUMH4Y€CKO TePMOAUHAMHUKH

BuyTpennss sHeprus u dHTanbnus. [lepBbiii 3aKk0H TepMOAMHAMHKHU. TerioBoil s dexT
XUMUYECKOM peakuuu. TepMoxumuyeckue ypaBHEHUs peakuuid. CTaHAapTHbIE HHTANIbIUU
o0Opa3oBaHHUs XUMUYECKUX coeAnHeHud. 3akoH ['ecca u cienctBus u3 Hero. Pacuer craHgapTHBIX
TETUIOBBIX A(P(PEKTOB XMMUYECKHX peakiuii. BTopoil u TpeTuii 3akoHbl TepMoauHaMuKu. [loHsTHE
00 PHTPONMHU U €€ U3MEHEHUU B XUMHUYECKHX TpeBpamieHusx. JHeprust [ mb0ca u ee u3MeHEHHE B
XUMUYECKHX Tmporeccax. Kpurepuit camMomnpou3BOJLHOTO MPOTEKAHHUS XUMUYECKHX PEaKIUd B
M300apHO-N30TEPMHUYECKUX YCIOBHSX.

Pa3znen 3. XuMnueckass KHHeTHKA M KATAJIN3

CKOpOCTh TOMOTEHHBIX XHMHUYECKUX peakuuil. DakTophl, BIHSIONIUE HA CKOPOCTh
XMMHYECKOM PEaKIMU. 3aBUCHUMOCTh CKOPOCTH XHUMHUYECKOW pEakuuu OT KOHIIEHTpaluid
pearupyomux BemecTB. OCHOBHOM 3aKOH XHMMHYECKON KUHETHKU (KUHETHUECKHH 3aKOH
neiictByromux Macc). Koncranta ckopoctu. Kunermueckoe ypaBHenuwe. [lopsimok
MOJIEKYJIIPHOCTh peakiuu. OCHOBHOM 3aKOH XUMUYECKOW KUHETUKHU /ISl TETEPOT€HHBIX PEaKIIUil.

3aBUCHUMOCTH CKOPOCTH PEAKIIH OT TeMIeparypbl. TemmepaTypHblii K03()PHUIIMEHT CKOPOCTH
peakiuu. YpaBHeHHe AppeHuyca. JHEPTUs aKTUBAIINH.

[ToHsiTHE O TOMOT€HHOM U TE€TEPOTC€HHOM KaTaJIH3e.

Xumuueckoe paBHoBecue. OOpaTtuMble U HeoOpaTuMble peakinuu. KoHCTaHTa XMMHYECKOTO
paBHOBecus. CMelieHue noyokenus pasHoecus: u npuHuun Jle [larense - bpayna. Xumuueckoe
PaBHOBECHE B r€TEPOTE€HHBIX CUCTEMAX.

Pa3nes 4. PacTtBopbl

Omnpenenenne u knaccudukarys pacTBopoB. PacTBopenne kak puU3nKo-XUMUIECKHUII IpoIiecc.
ConbBatanust U ruapatanus. PactBopuMocts. CriocoObl BBIpAXKEHHUS KOHIICHTPAIIMH PAcTBOPOB.
PacTBOpBI 371EKTPOIUTOB U HEAJIEKTPOIUTOB.

3akon Payns. UneansHbie pactBophl. KosmuraTuBHbIE CBOMCTBa pacTBOpoB. [loHMmkeHHE
TEMIIEpaTypbl 3aMEp3aHds U I[OBBIIICHUE TEMIIEpaTypbl KHUIEHUS pPacTBOPOB. AKTHUBHOCTh
KOMITOHEHTa PacTBOpa, KOA(DPHUIIMEHT aKTUBHOCTH.

Boanbie pacTBOpBI 35IEKTPOAUTOB. KOIMYECTBEHHBIE XapaKTEPUCTUKH 3IEKTPOJIUTUUECKON
JUCCOLMAIMU: CTENEeHb AUCCOLMAIMU, KOHCTAHTA AMCCOLMAlMM. 3aKOH pa3BeneHus OcTBanbaa.
N3orornueckuii kod((HUIIUEHT, ero CBSI3b CO CTEMEeHBbIO amccoruanuu. OCOOCHHOCTH BOJBI Kak
pactBopuTens. Bogopoanslii nokasarens cpeast (pH).

IMupponus cosneii. IOHHO-MOJIEKYJIIpHBIE M MOJICKYJISIPHBIE ypaBHEHUs1 ruaponn3a. CTeneHb
THIIPOJIA3a, KOHCTAHTa THApon3a. HeoOpaTuMBbIii THIpon3.

PaBHOBECHE «MaJIOPaCTBOPHUMBIN 3JIEKTPOJUT — HACBIEHHBIN pacTtBop». lIpomsBeneHue
PacTBOPUMOCTH. Y CIIOBUS BBINIAJICHUS U PACTBOPEHUSI OCAIKA.



Pa3znen 5. OcHOBBI 3JIEKTPOXUMHH
Tema 1. D1eKTpOXUMHYECKHE NPOLECCHI
Omnpenenenne u Ki1accupUKaIus IEKTPOXUMUYECKUX nporieccoB. [loHsaTHE 00 AMeKTpOAHOM
noTeHimane. ['anpBannueckuii snemMeHT [lanuansa-SAko6u. CTaHaapTHBIA BOJOPOIHBIA DJICKTPOJL.
VpaBuenne  Hepucra. Pacuer 3OJIC  ranbpBaHmyeckoro  anemeHTa.  OKHCIHUTENBHO-
BOCCTAHOBUTEJBHBIN MOTeHUMAN. HampaBieHue mpoTeKaHUsi OKUCIUTEIbHO-BOCCTAHOBHUTEIBHBIX
peakuuit. [lonspusanus 31€KTpOaOB.
XUMHAYECKME MCTOYHUKM TOKA. [aJbBaHMYECKHE DJIEMEHTBHI. TOIUIMBHBIE SJIEMEHTHI.
AKKYMYJISTODBI.
DIIEKTPOIN3 KaK OKUCIUTEIHBHO-BOCCTAHOBUTEIBHBIN MPOIECC. DIEKTPOIIU3 C PACTBOPUMBIMHU
Y HEpacTBOPUMBIMHU aHOJaMHU. 3akoHbl Dapanes.
Tema 2. Koppo3usi u 3a1uuTa MeTa1JIOB U CIJIABOB
Knaccudukanus KOppO3MOHHBIX MPOIECCOB. DIEKTpOXUMHUeckas kopposus. Kopposus c
KHCIIOPOJHOM W BOJOpOAHOW nenonspuzauueid. KoHTakTHas Koppo3us. DIJIEKTPOXUMHUYECKAs
KOPPO3Hs MAJIOYTJIEPOIUCTON CTAIIU.
Xumuueckass Kopposusa. [l'azoBas kKoppos3us. XuUMHYECKas KOPpO3HUs B JKHIKHUX
HEBJIEKTPOJIUTAX.
MeTopl 3alUThl OT KOPpO3uHu. 3ammTHas atMochepa. MHruOuTopsl KOppo3uu. 3aniuTHBIE
MOKPBITHS: METAIUNINYECKHUE, HEMETAIUIMYECKUE. DIEKTPOXUMHUYECKAs 3alUTa.

34 TemaTruka ceMHHAPCKUX/MPAKTHYECKHUX U JIA00PATOPHBIX 3aHATHI

3.4.1. JIaGopaTopHbIe 3aHATHS

Paznen 1. OCHOBHBIE CTEXHOMETPUYECKHE 3aKOHBI XUMHUHU

Jlabopamopnas paboma Nel. Texuuxa 6ezonachocmu npu pabome 8 XUMUYECKOU
nabopamopuu. 3HAKOMCmME0 ¢ 1a6OPaAMoOpHLIM 000PYOOBAHUEM.

Jlabopamopnas paboma No2. Pacuem OnuHbl XuMuueckou ce:13u

Paznen 2. OCHOBBI XUMHUUYECKON TEPMOIUHAMUKH

Jlabopamopnas paboma No3. Dnepeemuueckue 3¢ghghekmol XumMuueckux peaxyuil

Pa3nen 3. Xumuueckas KUHETHKA U KaTaJIU3

Jlabopamopnas paboma Ne 4. Ckxopocmb xumuueckux peaxyuil. Xumuueckoe pasHosecue

Paznen 4. PactBOpbI

Jlabopamopnas paboma Ne5. Pacmeopwl s1ekmponumos

Jlabopamopnas paboma Ne6. OxuciumenbHo-60CCMaHO8UMENbHbIE PeaKyul

Tema 5. OCHOBBI 3IEKTPOXUMHHU

Jlabopamopnas paboma Ne7. Pa0 nanpsacenuti Memaniog u 21eKmpoxXumMuyeckds Koppo3us

Jlabopamopnas paboma Ne8. dnexmponus pacmeopos 31eKmpoaumos

3.5 TemaTrunka KypcOBBIX IPOEKTOB (KypPcOBBIX padoT)
KypcoBbie paboThl He TPeTyCMOTPEHBI

4. Y4eOHO-MeTOAMYECKOE U MH(OPMALIMOHHOE o0ecevyeHmne
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4.1 OcHoBHas1 JiuTEepaTypa
1. Xumus [Dnextponssiit pecype]: yue6. / JLH. biunos [u ap.]. — OnextpoH. naH. — CaHKT-

[TetepOypr: Jlans, 2012. — 480 c. — Pexum noctyna: https://e.lanbook.com/book/4040. —
3ari. ¢ sKpaHa.

4.2  JlonoJHUTEJIbLHAS JUTEpaTypa
1. Xumus [Onexkrponnslit pecypc]: yue6. / JI.H. baunoB [u ap.]. — DnexTpoH. naH. — CaHKT-

[TetepOypr: Jlanb, 2012. — 480 c. — Pexxum goctyma: https://e.lanbook.com/book/4040. —
3ari. ¢ 3KpaHa.

2. benkuna, E.M. OOmas u HeopraHuyeckas XuUMHsi: Yy4eOHO-METOAMYECKOe mocodue
[DnexTpoHHBIA pecypc]: yuebd.-meton. mocodbue / E.M. benkuna, K.I1. UyrinoBa. — DnekTpoH.
naH. — Cankr-IlerepOypr: HUY HUTMO, 2015. — 56 c¢. — Pexum pocryna:
https://e.lanbook.com/book/91516. — 3ari1. ¢ skpana.

3. Konommna, C.H. Masrii 1abopaTOpHBII MPAKTUKYM 1O XUMHH. /{7151 CTYIEHTOB HampaBlICHUS
noaroroBku 190600 - "Okcruryaranus TpaHCIOPTHO-TEXHOJIOTHYECKUX MAlIMH U KOMILIEKCOB"
[OnexTponHbIi pecypc]: yuebd. nocodue / C.H. Konommuna, B.A. TluckypeBa. — DIeKTpoH. AaH.
— Open: Openl’AY, 2014. — 128 ¢. — Pexxum noctyna: https://e.lanbook.com/book/71384. —
3ari. ¢ sKpaHa.

4. Xumus: y4yeOHUK M TPAKTUKyM ISl IpHKJIagHoTo OakamaBpuara / T.B. MaprteHoBa, U.B.
AptamonoBa, E.b. 'ogynos — M.: U3narensctBo FOpaiit, 2015. — 394 c.

43  DJeKTpoHHbIe 00pa3oBaTeIbHbIE PeCypChl
1. DnexkTpoHHbIe 00pa3oBaTelbHbIE pecypchl (OHIAWH-KYpC), coleprKalllue MaTepuai JEeKIHH

(TeKCT NeKIUi U MPe3eHTAINN ), BUACO U ONMHUCAaHUE JTA00PATOPHBIX PabOT, MPOMEKYTOUHBIE U
UTOTOBBIE TECTHI MO MaTepuagaM Kypca JOCTYIHBI JUIs u3ydeHus Ha miatdopme LMS mo
ccolike: https://online.mospolytech.ru/course/view.php?id=3149

2. NHTepHeT-pecypchl BKIIOYAIOT y9eOHO-METOMUYCCKUE MAaTepHallbl B JJIEKTPOHHOM BHJIC,
MpeACTaBICHHbIE  Ha  caiite  http:/mospolytech.ru/ B pasgene  «bubmnoteka»
http://lib.mami.ru/lib/ebs

3. IMone3Hble yueOHO-METOAMYECKHE ¥ MH(DOPMAIIMOHHBIC MaTepHAIIBI MPEACTABIICHBI HA CAWTaX:

http://www.chem.msu.ru/rus/elibrary/welcome.html

MarepuajibHO-TeXHHYECKOe o0ecneuyeHne

e Ayautopuu u naboparopuu kKadeapbl «XUMOHOTEX» 000PYIOBAHBI KOMIIBIOTEPHON U MYJIb-
TUMEIUNHON TEXHUKOMN.

e Jlng mpoBeaeHHs 1aOOPATOPHOrO MPAKTUKyMa Ha COBPEMEHHOM YPOBHE INPH BBHIMOJTHEHUU

71a060paTOpHBIX PabOT MPEAYCMOTPEHO UCIIOIB30BAHUE CIEAYIOIIEr0o 000PYJOBAHHUS:

. DOTORAEKTPUUECKUN KATTOPUMETP

. AKBaguCTUILISATOP

. AHaNUTHYECKUE BECHI

. TexHnueckue Becsl

. DIIEKTPUUECKU MTOJTyIIPOBOIHUKOBBIN BBIIIPSIMUTEID
. MunnuamnepmeTpsl

. CymunbHbIi mkad

0 N L AW N —

. @TOPOIIACTOBBIE KAJIOPUMETPHI



11

9. TepmomeTpbl

10. DnexTponuzepsl
11. pH-meTp-uonomep
12. BeITshKHBIE KA

6. MeToauveckue peKOMEHIANH

6.1 MeroguyecKkue peKOMEHIALMHU AJIS NPenoaaBareis o0 OpraHu3auuu
00y4eHus

MCTOI[I/IKa npenoaaBaHuAa JUCHUITIIMHBI «XUMHT» U pcanmu3anusd KOMIICTCHTHOCTHOI'O
MOAX0/la B M3JIOKCHUH W BOCIPUATHHA MaTepHaia MpeayCMaTpPUBacT MCIOJIb30BAaHHUE CIIEAYIOIINX
AKTUBHBIX M MHTEPAKTUBHBIX ()OPM MPOBEACHUS TPYIIIOBBIX, WHAMBHIYAJIbHBIX, ayJIUTOPHBIX U
BHCAYIUTOPHBIX 3aHATHIA:

- YTCHUC J'ICKIII/Iﬁ C UCIIOJIb30BAHUECM MHTCPAKTHBHLIX CPCACTB HAITIAAHOCTHU (Hpe?;eHTaHHPI,
BUICO(DUITBMBI C IECMOHCTpAIMEH XUMHIECKOTO IKCIIEPUMEHTA);

- BBIIIOJIHCHUEC CTYACHTAMHM HWHAWBUAYAJIBHBIX CaMOCTOATCIbHBIX pa60T n pa60T
7ab0paTOPHOTO MPAKTHKyMa.

[IpenycmoTpeHa BO3MOKHOCTh MCITOJIB30BAHHUS AJIEKTPOHHOTO OOYYEHHS, TUCTAHIIMOHHBIX
o0Opa3oBaTenbHBIX TexHONOoTui. Bece martepuanbl pasmematorcss B CJIO Mockosckoro Ilonmrtexa
(https://online.mospolytech.ru).

6.2 MeToauueckne yKa3aHus JJis 00yUAKOIIMXCHA MO OCBOEHUIO JUCIIUTINHBI

B mpomecce o0yueHus: UCTIOIB3YIOTCS CIEAYIONIUME OLIEHOYHbIE (POPMBI CAaMOCTOSITENLHOM
paboThl CTYACHTOB, OLICHOYHBIE CPEJICTBA TEKYIIETO KOHTPOJIS YCHEBAEMOCTU U MPOMEKYTOUHBIX
aTTecTalui:

1) KOHTPOJIBHBIEC BOIIPOCHI,

2) UHAUBUAYAJbHBIEC 3aJJaHUs,

3) MOATOTOBKA U 3aIKUTa Ja0OPATOPHBIX padoT,

4) TectoBble 3a/1aHus B cucteme LMS.

Jns 3aBepiieHus paboThl B CEMECTPE CTYACHT J0JKEH BBIIIOJHUTH BCe JTaOopaTOpHbIE pabOThI,

KOHTPOJIBHBIC MCPOIIPUATHA, UMCTh MOJHBINA KOMIUICKT IOJATOTOBJICHHBIX JOMAITHUX 3aJaHUM.

[IpomexyTouHas aTTecTalus Mo pe3yjbTaTaM ceMecTpa Mo AUCHUILTHHE MPOXOAUT B hopme
HK3aMeEHa.

7. DoH/ OLICHOYHBIX CPEeICTB

7.1  MeToAbl KOHTPOJISI M OLICHUBAHMS Pe3yJIbTATOB 00y4eHUs!
[TpomexyTOUHas aTTecTalHs 00yJaromuxcs B popme 3K3aMeHa MPOBOJUTCS MO PE3yIbTaTaM

BBINOJIHEHHSI BCEX BUJOB y4eOHON pabOThI, MPEIyCMOTPEHHBIX Y4E€OHBIM IUIAHOM IO JaHHOM
JUCLUIUIMHE (MOAYIIIO), IPU ATOM YUHUTHIBAIOTCS PE3yJIbTaThl TEKYLIETO KOHTPOJIS yCIIEBAEMOCTH B
TedeHue cemectpa. OIEHKa CTENeHHM AOCTHXKEHHs OOydYaloUIMMHUCS IUIAHHUPYEMBIX pe3ysIbTaToB
o0yueHHs] 1O JAUCUUIUIMHE (MOIYJII0) MPOBOAMUTCS INpenojaBaTeleM, BEAyLIMM 3aHATUS IO
JUCLUIUIMHE (MOJYJI0) METOAOM 3KCIEPTHOM OIeHKH. JlOmyCKaeTcsi MCIOJIb30BaHHE OallIbHO-
PEUTHHTOBOM CHCTEMBI, YUUTHIBAIOLIECH JOCTIKEHUS 00yUaroIero B TeueHue cemecrpa. [lo ntoram
IPOMEXYTOUYHOM aTrTecTalud 1O JIUCUUIUIMHE (MOJYJII0) BBICTABISIETCS OLEHKAa «OTIMYHOM,
«XOPOILOY, «YJOBIETBOPUTEIBHO» WIIU «HEYIOBICTBOPUTEIBHON.
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K HpOMe)KYTOLIHOﬁ aTTeCTallu OOIYCKAIOTCA TOJBKO CTYACHTBI, BBIIIOJIHUBIOINEC BCC BUbI
y4eOHOI paboThI, IPEyCMOTPEHHBIC pabovei MPOrpaMMOH 10 JUCIUATIINHE « XUMUS: BBITTOTHUIH
1 opopMuITK TabopaTOpHBIE padOTHI, BHITIOJHUIN KOHTPOJIbHBIC paOOTHI.

7.2  Illlkana u KpUTEpPHH OLIEHUBAHUSA Pe3YJIbTATOB 00yUYeHUs!

Mlxana
Onucanue
OLICHUBAHUSA

BrimonHeHnsl Bce BHABI y4eOHOHM pabOThI, NpPEAyCMOTPEHHBIC
yueOHbIM M1aHOM. CTyAEeHT JEMOHCTPUPYET COOTBETCTBUE 3HAHUU,
YMEHHM, HAaBBIKOB NPUBEIEHHBIM B TaOJMLAX IOKa3aTelel, onepupyer
0 MPUOOPETEHHBIMU 3HAHUSIMH, YMEHUSMHU, HAaBBIKAMH, MPUMEHSET HUX B
TIHEHO CUTyalUsX MOBBIIIEHHOW Cl0XHOCTU. [Ipu 3TOM MOryT OBITH TOMyLICHBI
HE3HAYUTENbHbIE OMUOKHU, HETOYHOCTH, 3aTPYyIHEHUS MPU aHAIUTUYECKUX
omnepanusx, MEepeHOCe 3HAaHMM M YMEHHII Ha HOBBIE, HECTAHJAPTHBIC

CUTyallluu.

BrinonHens! Bce BUbl yueOHOU paboThl, MPeayCMOTPEHHBIE
y4eOHBIM T1aHOM. CTYJIEHT IEeMOHCTPUPYET YaCTUYHOE COOTBETCTBHE
Xoporio 3HAHWUW, YMEHU, HABBIKOB MIPUBEACHHBIM B TaOJIHMIIaX OKa3aTeNCH.
JlomyckaroTcs He3HaYUTENbHBIC OIUOKH, HETOYHOCTH, 3aTPyAHECHUS TIPH
AHATUTUICCKUX OTIePaITUsIX.

BeimonHeHnsl Bce BHMIbl yueOHOM pabOThl, NpeayCMOTPEHHbIE
yueOHbIM mIaHoM. CTyIeHT JIEMOHCTPUPYET HEIMOJHOE COOTBETCTBUE

3HAaHUH, YMEHHH, HaBBIKOB NPUBEACHHBIM B TaOJHMIaX MOKa3aTeseH.
Y nosnerBopure

I[OHyCKaIOTCSI 3HA4YUTCIIbHBIC OI_HI/I6KI/I, MNpOABIACTCA HEAOCTATOYHOCTDH
JBHO

YMEHHH, 10 psily oKa3aTesiel, 00y4aromuicss HCIBITHIBAET 3HAUUTEIbHBIE
3aTpyJHEHUS TIPU ONEPUPOBAHUN YMEHHUSMHU IPH UX MEPEHOCE HA HOBBIC
CUTyaLuu.

He BemonHeH oamH wium Oojee BUAOB Y4eOHOW padoTHI,
MPEyCMOTPEHHBIX Y4eOHBIM IIaHOM. CTYJIEHT AEMOHCTPHPYET HEMOJIHOE
COOTBETCTBHE 3HAHWH, yMEHWH, HAaBBIKOB NPUBEICHHBIM B TaliMIax

HeynosnerBopu .
MOKa3aTeNei, JOMyCKAlOTCS 3HAYWUTEIbHBIC  ONIMOKH, TMPOSBIACTCS

TEJIHLHO . N .
OTCYTCTBUE 3HAHUI, YMEHUH, HABBIKOB IO PsAy IMOKazaTeiei, CTyAEHT

HCTIBITBIBACT 3HAYUTCIIBHBIC 3aTPYAHCHUS IIPpU OIICPUPOBAHUHN 3HAHUSAMU U
YMCHUSMHU IIPU UX NIEPCHOCC HA HOBBIC CUTYAllUH.

7.3  OueHo4Hsble cpeacTBa

7.3.1. Texywuit konmpono

Ilepeuens oyenounvix cpedcme no oucyunaune «KXumusay

HaumenoBanue | Kparkas xapakTepucTuka OLIEHOYHOTO CPeJi-
OIICHOYHOT'O CTBa

Ne OC IIpencraBnenue
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poBaTh, 00001aTh (PAaKTUUECKHI 1 TEOPETH-
YEeCKUH MaTepuai ¢ (GoOpMyITHpPOBAHHEM
KOHKPETHBIX BBIBOJIOB, yCTa-
HOBJICHUCM NIPUYNHHO-CJICACTBCHHBIX CBHBGﬁ;
B) TBOPYECKOT'O YPOBHSI, TIO3BOJISIOIIUE OIIC-
HUBATh U JUArHOCTUPOBATH YMCHUS, HHTC-
TpUPOBATh 3HAHUS Pa3IMUHBIX 00JacTeH, ap-
T'YMEHTHPOBATH COOCTBEHHYIO TOUKY 3pEHHUSI.

cpencTBa OILICHOYHOT'O Cpe/I-
ctBa B POC
PaznuuaroT 3a1aun u 3agaHus:
a) PEMPOYKTUBHOTO YPOBHSI, TO3BOJISIOIINE
OIICHWBAThH U JMATHOCTHPOBATH 3HAHHE (DaK-
TUYECKOT0 MaTepuana (0a30Bbie  MOHATHS,
QITOPUTMBI, (DaKThl) U YMEHHE MTPABUIIBHO HC-
TI0JTH30BATh CTICIUAIBHBIC TEPMUHBI M ITOHS-
TUs1, y3HaBaHHE OObEKTOB U3YUCHHS B PaMKax
PasHoypoBHe- OTIPENIEIICHHOTO Pa3/iena JUCIUTUIAHBL,
BBIE 370241 1 0) PEKOHCTPYKTHBHOTO YPOBHSI, TIO3BOJISIO- KommiekT pa3Ho-
sanaHms nue OILICHUBATh W IMarHO- | POBHEBBIX 3724 M
(P33) CTUPOBATh YMEHUS CHHTE3UPOBATh, aHAIIM3H- | 3aJaHHIA

'Y CTHBIN oIpoc,

CpencTBO KOHTPOJIS, OPTaHU30BAHHOE KaK CIie-
IuanpHas Oecena mearornieckoro paboTHUKa

C 06yqa101111/1Mc;1 Ha TEMbI, CBA3AHHBIC C U3y4Yac-

Bonpocsl 1o

HU 00yYaronerocs.

cobOecenoBaHre, |[MOU IUCIUIUIMHOMN, M PACCUMTAHHOE HA BBIAC- TeMam/pasjieiam JInc-
(YO) HeHue 00beMa 3HaHUM, 00yUaroIIEerocs Mo 180500010500500
OTIpeICIICHHOMY pa3Jielly, TeMe, MpodieMe u
.11
CrcremMa CTaHIapPTH3UPOBAHHBIX 3aJaHHM, 1103~
TecT BOJISIOLIIAS aBTOMAaTU3UpOBaTh |[DOH] TECTOBBIX
(T) [IpOLIEIyPY U3MEPEHMS YPOBHS 3HAHUM U yMe- 3aJJaHui

IIpuMepbl pa3HOYPOBHEBBIX 3a/1a4 U 3alaHuiil 10 pa3aeay «OCHOBBI JJIeKTPOXUMHI)
3ananue 1. B coequHeHnn ¢ KakuM MOJy3JIEMEHTOM YKa3aHHBIN 3JIEKTpoJ OyaeT aHogoM?

Hanumure ypaBHEHUs] COOTBETCTBYIOIIUX MOTYPEAKIUH.

No BapuanTa DJIEKTPOI [TonyssemMeHThI
1 Fe/Fe** Co/Co*", Zn/Zn**
2 Sn/Sn?* Fe/Fe*", Cu/Cu**,
3 Zn/Zn*" Cd/Cd?**, Mn/Mn?"
4 Cr/Cr** Zn/Zn*",Co/Co**

5 Mn/Mn?* Ni/Ni?*, AVAP*
6 Ccd/cd** Sn/Sn?**, Zn/Zn?**
7 Co/Co*" Cr/Cr**, Ni/Ni**

8 Ni/Ni** Cu/Cu?", Fe/Fe**
9 Pb/Pb** Co/Co*", Cu/Cu**
10 Cu/Cu** Ni/Ni*', Hg/Hg*
11 Al/APPY Mg/Mg?*, Cr/Cr**
12 Ag/Ag’ Pb/Pb**, Hg/Hg*"
13 Hg/Hg*" Au/Au’’, Ni/Ni**




14

14 Fe/Fe?* Pb/Pb**, Mn/Mn?*
15 Co/Co** Zn/Zn*", Cu/Cu**

3ajanue 2. Pemmnre pacueTHyo 3a1a4y.

1. Bpramcnure MNOTEHIMAT CepeOpsTHOTO JJIEKTPOJa B HACHIMIEHHOM pacTtBope AgBr
(ITP=6-10""%), conepxamero 0,01 mons/n KBr.
2. Paccuwnraiite snexktpoanbiii moTeHman maraus B 0,1 M pactBope ero comu.

3. PaccuuraiiTe 371€KTpOJHBIA MOTEHLMAN LIMHKA B PACTBOPE €ro COJU C KOHLEHTpauuen
moHoB Zn**0,01 Momb/m.

4. Paccuuraiite 35eKTpoAHbIN noTeHan Mmapradna B 0,001 M pactBope ero commu.

5. Paccuuraiite snexTpoaHbIi moteHnuan xpoma B 0,1 M pacTBope ero comiu.

6. Berauciante moTeHIIMan CBUHIIOBOTO AJIEKTPO/Ia B HACKIIIIEHHOM pacTBope PbBr2(ITP=9-10"
%), ecrn KOHIIEHTpaIMs HOHOB Br™ B pacTBOpe paBHa 1 MOJB/.

7. KakoB moTeHIman BOJOPOIHOTO AtekTpoaa mpu pH 3,57

8. Paccumraiite anexTpoanblil norennuan xene3a B 0,001 M pactope FeSOa.

9. Paccuuraiite 3nmekTpoaHblii noteHuuan nuHka B 0,1 M pactBope Zn(NO3)s.

10. Bpryuciaure KOHIEHTpPALMIO HMOHOB BOJOPOJA B PACTBOPE, B KOTOPOM MOTEHIHAI
BOJIOPOJHOTO 3JIEKTPOIa paBeH —82 MB.

11. PaccuuTaiiTe >1eKTpOAHBIN MOTEHIMA PTYTH B PACTBOpPE, KOHIEHTpaus noHoB Hg?'B
kotopoM paBHa 0,001 moms/m.

12. PaccuuTaiite 35ekTpoaHblid moteHuain mapranna B 0,01 M pactsope MnSOa.

13. KakoB norennuan mennoro aiekrposaa B 0,01 M pactBope CuSO4?

14. PaccuuraiiTe sneKkTpoaHbIi oteHiman kodansra B 0,001 M pacTBOpe ero comm.

15. Beruucnure noreHIuan cepeOpssHoro 1eKTpoaa B HackieHHOM pactBope AgCl
(ITP=1,6-10"'%), ecniu KOHLEHTpaLKs HOHOB XJI0pa B pacTBope paBHa 0,1 MOJIB/I.

3apanue 3. PacctaBbTe K03 (UIMEHTHI B cxeMe peakiuu. OIeHUTe BEpOATHOCTh
MPOTEKaHUs polecca B yKa3aHHOM HalpaBJI€HUH NPU CTAHJAPTHBIX ycloBUsAX. OTBeT
MOJTBEPANTE PACUETOM.

e Cxema peakiuu
BapHaHTa
1 H>SeOs3+HI—I>+Se+H20
2 NaClO4+KI+H2SO4—NaCl+12+K2SO4+H20
3 NaClO3;+KI+H20—NaCl+1>+KOH
4 KMnO4+FeSO4+H2S04—>MnSO4+ Fea(S04)3+K2SO4+H20
5 K2CrO4+KCl+H20—Cr(OH);+KOH+Cl
6 KBrOs;+KBr+H2SO4—Br2+K2SO4+H20
7 KCIO3+FeClb+HCl—FeCl3+KCIl+H20
8 NaBr+K2Cr207+H2S04—>Cr2(S04)3+Br2+K2SO4+Na2SO4+H20
9 SnCl>+HNO2+HCI—SnCl4+NO+H20
10 NaBr+MnO>+H2SO4+—MnSO4+Br>+Na>SO4+H20
11 HCIH+MnO2—MnCl>+Cla+H20
12 KBr+KCl0+H>0—KCl+Br+KOH
13 K2Cr207+KNO2+HNO3—Cr(NO3)3;+ KNO3+H20
14 Cr(OH)3+Cl2+NaOH—>Na>CrO4+NaCl+H20
15 KCl103+FeClo+HCl—FeCl3+K CI+H20

3ajganue 4. Pemnre pacyeTHyO 3a1a4y.
1. Breruucnere DJ1C snementa, coctosmero u3 Zn B 0,1 M pactBop ZnSO4 u Pb B 0,02 m
pactBope Pb(NO3)2. CocTtaBbTe cXeMy 3JIEMEHTa.
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2. Ilpu xaxoui konyenmpayuu uonog xpoma 3/]C snemenma, cocmagneHHo20 u3 Xxpomoso2o u
CMAHOAPMHO20 YUHKOBO20 d1leKkmpoda, byoem paser ()?

3. Uemy pasen D/IC raibBaHU4ECKOTO 3JI€MEHTA, COCTABIEHHOTO U3 CEpeOPSHOTO 3IIEKTPOIa
B 0,1 M pactBope AgNO3 1 cTaHAapTHOTO BOJOPOIHOTO JIEKTpoaa?

4. Paccunraiite DJIC ralbBaHUYECKOI0 3JI€MEHTA, COCTOSIIET0 U3 HOPMAJIBHOT'O BOJIOPO/I-
HOTO 3JIEKTPOJa U BOAOPOTHOTO 3JIEKTpoaa B pacTBope ¢ pH=12.

5. DJIC snemenTa, COCTABICHHOTO U3 cTaHmaprHoro Ho/2H' u CBHHIIOBOTO 3ieKTpoaa B
pactBope 1 M conu cBuHIA, paBeH 126 MB. KakoB moTeHMal CBUHIIOBOTO 3JIEKTpoAa?

6. Paccuumaiime J3/[C snemenma, cocmagnenHoco u3z MeoH020 U CEUHYOBO20 IJIEKMPOO08 &
0,01 M pacmeopax ux conetl.

7. Paccuuraiitre DJIC snemenTa, cocraBiennoro u3 maraus B 0,01 M pactBope ero conu u
cepedpa 0,1 M pactBope AgNOs.

8. Beruncnure 3/1C anementa, cocrosiero u3 Zn 80,001 M pactBopeZnSO4 1 cTaHAapTHOTO
BOJIOPOJIHOTO AJIEKTPO/IA.

9. Brruucnaure 3/1C MeTHO-IIMHKOBOT'O 3JIEMEHTA, €CJIM METaJUIbl TOTPY>KEHBI COOTBET-
ctBeHHO B 0,1 M u 0,2 M pacTBOpBI UX COJICH.

10. Paccunraiite D/IC 3:memeHTa U3 CTaHJApPTHOTO BOJOPOJAHOIO M XPOMOBOTO 3JIEKTPOa B
0,1 M pactBope ero cosu.

11. Paccuuraiite 9/1C a5eMenTa, COCTaBIEHHOTO U3 MAapPTraHIIEBOTO U MEAHOTO 3JIEKTPO/IOB B
0,001 M u 0,1M pactBopax uX cojJel COOTBETCTBEHHO.

12. Paccuuraiite JIC anementa, cocraBiennoro u3z maraus B 0,01 M pactBope ero coiu u
ceunia B 0,1 M pactBope Pb(NO3)z2.

13. Yemy paBen 3/1C cBUHIIOBO- LIMHKOBOTO AJIEMEHTA, €CJIM MEeTAJLIbl morpyxensl B 0,01 M
pacTBOPBI CBOUX COJIeH?

14. /1C snemeHTa, COCTOSIIETO U3 CTAHIAPTHOT'O BOJOPOIHOTO U CBUHIIOBOTO AJIEKTPOJIOB,
coctanuseT -160 mB. KakoBa KoHIIEHTpaIus COJiv CBUHIIA?

15. Paccuumarime 3/]C snemenma, cocmagiennozo uz koobarema 6 0,1 M pacmeope ceoeti
conu u meou 6 0,01 M pacmeope cyrvhama meou.

3ananue 5. HamucaTte ypaBHEHHUs peakluii AIEKTPOIM3a Ha HHEPTHBIX AJIEKTPOIax paciijiaBa
COJIH:

Bapuanr | 1 2 3 4 5 6 7 8
Coub NaCl CaClz CuBr | MgCL: | KoS Nal CuCl2 | BaBn
Bapuant | 9 10 11 12 13 14 15

Coub MgBr2 | RbCl NaxS KaSe SrCl2 Bal: | MnBn

3apanue 6. Hanncars ypaBHEHUs: peakuii 3JIEKTPOIN3a Ha UHEPTHBIX JIEKTPOJaX PacCTBOPOB
COJIEH:

Bapuanr | 1 2 3 4 5 6 7 8
Conum NiSOs | CaClz CuSO4 | Na2SO4 | AgNOs3 | FeCls Cu(NOs3):2 | BaS
K2SOs4 | Ba(NO3)2 | Na2COs3 | CrCls KNO;3 Li2SO4 | AI(NO3)3 | K2COs
Bapwuanr | 9 10 11 12 13 14 15
Comu BaClz | Na2S CuClhz Mgl CaClz KaSe Ca(ClO)2
LiNO3 | CH3COOK | NaNOs | KoSOs4 | K2CO3 | Rb2SO4 | Pb(CH3COO):2

3amanwue 7. Kakue u3 MOHOB, UMEIOIIMXCS B PACTBOPE, U B KAKOU MOCIEAOBATEIIBHOCTH Oy Iy T
pa3psbKaThbesl HA KaToJie U aHoe?
Bapuanr Honsl B pacTtBOpE Bapuant Honsl B pacTtBOpE
1 SO4*, K, Fe*", CI, Cu** 2 NOs, AI*Y, Sn*, CI', Ni**
3 Be?', CHsCOO", H', Pb*", I 4 Mg*, T, Cr*, SO4*, Cu**




16

5 S*, H', CI', PO4*, Na* 6 SO4*, Hg*, Co*, NOs, Na*
7 NOs, Fe?", H', I', Br 8 CH3COO, Pb*", K*, CI, Ni**
9 Zn*" ClO3", Na®, Br, H" 10 SO4*, Cu*', Li", Br, H"

11 Mg?', CI', Ni*", NOs", K* 12 Co?", NOs", CI', A", Rb*

13 S*, Br, H", CH;COO", K* 14 ClO4, Na*, Br, Zn?', Cu?"
15 Ni?*, SO+, AI**, Rb*, Br

3ajnanue 8. Pemunre pacyeTHyO 3a1ady.

1. Kak u3MeHsATCS Macchl MEOHBIX KaTo/a M aHOJa, €CIM Yepe3 pacTBOp cyibdaTa Menu
IPOIYCKaTh 3JIEKTPUUECKUN TOK cuiloi 1,5 A B Teuenue 3 gacos?

2. Kakoe KoImM4ecTBO 3J€KTpUYECTBAa MOTPeOyeTCs I BBIICICHUS M3 pacTBOpa CEpHOM
kucioTel 20 r Bogopoaa?

3. 3a 10 munym us pacmeopa niamurogou coau mox cunou 5A evioenun 1,517 2 memania.
Onpedenume MOAAPHYIO MACCY IKBUBALEHMA NAANUHDL.

4. Ckonpko BpeMeHH notpedyercs mist ocaxaenus 100 r ceunma u3 pactsopa Pb(CH3COO):2
TOKOM cujioi 3 A?

5. Uemy paBHa SKBHBaJICHTHAsl Macca KaJMusi, €CJIH JUIsl BbIIeTIEHUS 1 T ero U3 paciiaBa Cojau
HaJ0 IpOonycTUTh yepe3 pactBop 1717 Kn anextpuuectsa?

6. Kakoe KomuecTBO 3JEKTPUYECTBA MOTPEOyeTCs s MoaydeHus 1, 28 Kr 4ucToi Meau u3
pacTtBopa ee conu?

7. CKOIBKO BpeMeHH MOTpeOyeTcs 11 mosrydeHus 10 1 kucmopoza 3JIeKTPOIN30M pacTBOpa
NaOH npu cune toka 2A?

8. CKOJIBKO BpeMEHHU MOTPEOyeTCs IS MOTyUYeHUs 2 MOJIEH BOAOPO/Ia MPHU Cuiie Toka 4 A?

9. Uepes pactBop cynb(dara Harpus B TeueHue 10 MuHyT npomyckanu Tok cuioii 0,5 A. Kakue
IOPOAYKTHl U B KAaKMX KOJMYECTBAaX OOpa3yloTCs Ha IJIATMHOBBIX KAaTOAE U aHOJAE (RJIEKTPOJHBIE
IPOCTPaHCTBA pa3/iesieHbl Auadparmoii)?

10. Tok cumioit 2 A BwizmensieT U3 pactBopa xinopuaa 3onota(lll) B Teuenne 1 gaca 4,905 r
30J10Ta. BpIuncnuTe SKBUBAJIEHT 3TOT0 METAILIA.

11. Kakas macca cepebpa BBLICIUTCSA MPHU MPOXOXKIECHUU TOKa CHIJIOW 6 A depe3 pacTBOp
AgNOs3 B Teuennu 30 MuHyT?

12. TIpu mpoxoxaeHuu depe3 pactBop NaOH B TeueHume 2 MHUHYT BhIAenuiock 30 cm?
BOZIOpoAa Ipu H.y. Haiinure cuiny Toka.

13. IIpu mpoxoxaenun Toka cuiior 0,5 A 3a 1 wac u3 pactBopa CuSO4 Beigenuiiocs 0,5927 r
Meau. OnpenenuTe MOJISIpHY IO Maccy SKBUBAJICHTa MEIH.

14. Kakoit o0beM kuciioposa (H.y.) BEICIUTCS MPH MPOITYCKaHUHM TOKa CHIIONW 6 A B TeUeHHE
30 muHyT uepe3 BoaHbI pactBop KOH?

15. Tok cunoii 1,5 A npoxonut uepe3 pactBop BiCls B Teuenue 20 munyT. Haiinure maccy
Pa3I0KUBLIETOCS 3JIEKTPOIIUTA.

3ajnanue 9. Pemnre 3aga4y Ha pacyeT BbIXO/a IO TOKY.

1. ITpu mpoxoxaeanu 18000 Kir anmektpudecTBa depe3 NMOIKHUCICHHBIA pacTBOp Cyib(ara
HUKEJIS Ha KaToJle BBLACIMIOCH 5 T HUKeJNA. Bbrlunrciaute BBIXOJ MO TOKY JJIs MpOLEcca BbICIEHUS
HUKEJSA 1 00beM 00pa30BaBLIEroCs BOJOPO/A.

2. BeluucnuTe BBIXOA MO TOKY, eciu u3 pactBopa AuCls B Tedenue 1 yaca npu cuse Toka 2 A
BBIAEITIMIOCE 4,5 T 30J10T4.

3. Tok cunoii 1,5 A Beinenun u3 pactopa CdSO4 3a 40 munyT 2 T KagMus. Berauciure BBIXO
0 TOKY.

4. Kakast macca cepeOpa BbIIEIUTCS IPU MPOIyCKaHUK TOKa cuiioit 3 A yepes pactBop AgNOs3
B TeueHue 30 MUHYT, €CJIA BBIXOJI TTO TOKY cocTaBisieT 95%?

5. Beruucnute BBIXO[ IO TOKY, eciu pu mpoxoskaeHun 8000 A-4 37eKTpru4ecTBa BbIICIUIOCH
4,48 xr xanpius u3 pacmiasa CaCla.
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6. CKOJIbKO MeNM BBIAEIUTCS Ha KaToJje, IpU NpOIyCcKaHUM Toka cuioi 1,5 A B TeueHue 2
4acoB, €CJIM BBIXOJ IO TOKY cocTaBiisieT 80%?

7. Ilpu paduHUpOBAaHUH MEIH U3 PACTBOPA COJHU BhIAENIsAETCS 338 T MeaU MPU MPOXOXKICHUH
300 a-g ssekTpuyecTBa. Beryuciaure BbIXOA HOTOKY.

8. Bpiuncnure BBIXOA MO TOKY, eciu B BaHHe mnpu cuiie Toka 400000 A B Teuenue 5 4
BBIICTTWIIOCH 72,6 KT MarHus u3 paciiaBa MgCla.

9. Kakast Mmacca cBuHIa BbIenuTcs mpu anektponusze Pb(NOs)2 B Teuenue 1 vaca npu cune
TOKa 5 A, €clii BBIXO/I TIO TOKY cOCTaBisieT 75%?

10. Tok cunoit 3 A BbIAENsE€T U3 PacTBOpa CONM Kaamus 3a 1 yac 6 r Merayuia. Beruucnure
BBIXOJI 10 TOKY.

11. ITpu npoxoxxaenun Toka cuioi 0,5 A 3a 30 munyT u3 pactsopa CuSO4 Beiaenunocs 0,27
r menu. Onpenenure BbIXO/ MO TOKY.

12. Kakoit 06beM BOAOPOAA BBIACIUTCS MPHU NPOIyCKaHUM Yepe3 pacTBOP CEPHOM KHUCIOTHI
TOKa CUJION 2 A B T€UeHHUE 2 4acOB, BBIXOJ IO TOKY cocTaBiseT 93%?

13. ITpu nponyckanuu Toka cuioi 2,5 A uepe3 pactBop ZnSO4 B TeUeHHUE 2 YaCOB Ha KaTO/e
BbLIETWIIOCH 5,1 T niuHKa. OnpeaenuTe BbIXO IO TOKY.

14. Beruncnute Maccy HUKeNs, BblienuBerocs npu anekrpoiuse NiClz Tokom 2 A B TeueHue
30 MUHYT, €clii BBIXOJ1 IO TOKY cocTaBisieT 90%.

15. Ckonvko Kn snexkmpuuwecmea nompeOyemcs O0as noayueHus 2 molell 8000p0oa
NEeKMPONUIOM 800bl, eClU 8bIX00 NO MOKY cocmasisiem 85%?

3ananue 10. Kakoii 3 HaXOAAIIMXCS B KOHTAKTE METAJUIOB OyA€T NOJBEPraTbCsi KOPpO3HUHU B
arpeccuBHOM cpene? Hamummre ypaBHEHHs] KaTOJHOTO W aHOJAHOTO TPOLIECCOB B a) KHUCIOM, 0)
HEUTPAJILHOU Ccpeliax.

Bapuant 1 2 3 4 5 6 7

Mertamiel | Fe-Zn | Pb-Sn | Cd-Co |Cu-Hg |Ni-Sn | Co-Mn | Al—-Ni
Bapuant 8 9 10 11 12 13 14 15
Metamiel | Sn-Cd | Fe-Al [Zn-Ni [Cu-Pb | Co-Fe |Cr-Mn |Zn-Al | Co-Cr

IIpumep Tecta mo Teme « KuHeTHKA U KaTAJIN3»

1. KoHcTaHTa CKOPOCTH XMMHUYECKON pEaKIIMM HE 3aBUCHUT OT ...

1) mpupoaBl pearupyronux BEIecCTB;

2) KOHLEHTpaIlMU pearupyroumx BeIIeCTB;

3) Temmeparypsl.

2. I3MepeHue MHTEHCUBHOCTH MOTJIOIICHHS CBETA —

1) pedpaxromeTpus;

2) (HOTORNIEKTPOKOIOPUMETPHS;

3) KyJOHOMETpHSI.

3. YacTHbIe KHHETUYECKUE TIOPSIKA MOTYT IPUHUMATh 3HAUCHUS:

1) muensie, npoOHBIE;

2) HyJeBbIE, OTPULATEIbHBIE;

3) Bce BbIIIIE NTEPEUNCIICHHBIE.

4. NO2+CO=NO+COz2 — ypaBHEHHUE ... pEAKIINH:

1) MOHOMOJEKYJIAPHOH,

2) OWMOJICKYJISIPHOM,

3) TPUMOIEKYISIPHOM.

5. KoHueHTpaius TMHEMHO YMEHBIIAETCS CO BPEMEHEM B pEaKIUsX . ..MMOpsIKa:
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1) nynesoro;
2) TepBoro;
3) BTOpOTO.

6. lzi+kr -

0
1) KuHETHYeCcKOe ypaBHEHHE NEPBOIO MOPSIKA;
2) KHMHETHYECKOE ypaBHEHHE HYJIEBOIO MOPSIIKA;
3) KUHETHYECKOE ypaBHEHHE BTOPOIO MOPSIKA.
7. DHeprust cBeTa 10JHKHA ObITh MOTJIONIEHA MOJIEKYJION pearupyromero CoeAMHeHMs —
1) 3akon I'portryca-/Ipeiinepa;
2) 3axod [llTapka u DWHIITEHHA;
3) BTOpO# 3aKOH (HOTOXUMUHU.

C
8. k= 2,303llgF° - KOHCTaHTa CKOPOCTHU PEAKIHUH ... IOPSIKA.
T

1) Hynesoro.

2) mepBoro,

3) BTOpOTO.

9. K pa3BeTBIE€HHBIM LEMTHBIM PEAKIUSAM OTHOCUTCS PEAKIUS ...
1) xmopupoBaHuUs yIJI€BOJIOPOIOB;

2) ropeHue OCH3WHA B IBUTATEIIC;

3) B3pbBIB BOAOPOJA U XJIOpA.

10. I'eTeporeHHbIi KaTaTUTUYECKUN MPOLIECC MPHU BRICOKON TEMIIEpAType MPOTEKAET MOI. ..
1) BuemHeanddy3nOHHBIM KOHTPOJIEM;

2) KUHETHYECKUM KOHTPOJIEM;

3) BHyTpuIU(pPY3UOHHBIM KOHTPOJIEM.

IIpumMepHBIe BADHAHTHI KOHTPOJILHOM padoThl

Bapuanr 1

3amanne 1. TepMoxumuveckoe ypaBHEHHE peakiuu oopa3zoBanus xjiopuaa ¢ocdopa (I11):

2P + 3Clw =2PClaw) , Ar H%2908 = =574 x]JIxk.

Onpenenutpb, kakas Macca Gocdopa BcTynuia B peakiuio, eciau Beiaenuiaoch 1200 k/x
TETUIOTHI.

3aganue 2. [Tonb3yack CipaBOYHBIMU JJAHHBIMH, PACCUUTATh CTAHIAPTHYIO SHEPTHIO
I'n66ca nannoi peakuuu npu remnepatype 298 K u ykazars, BO3SMOXXHO JI CaMOIIPOU3BOJIBHOE
MPOTEKaHUE PEAKIINU TIPH cTaHAapTHBIX ycinoBusax: NH3 ) + HClr) = NH4Cl).

3ananue 3. OnpenennuTs, Kak U3MEHUTCS CKOPOCTh NpsAMoi peakuuu: 2NO2 ) — 2NO(r) +
O2)

IIpY YBEJIMYEHUU JaBJICHUS B CUCTEME B 3 pa3za? CuuTaTh 3Ty pEeaKLHIO 3JIEMEHTAPHOM.

3amanwne 4. J[711 HEKOTOPOM peaKIMK MEPBOTO MOPSAKA OB OTPEICTCHBI IBE€ KOHCTAHTHI
ckopoctu: ipu 71=313 K k1=9-107 mun 'u T2=318 K k2= 1,3-10"2mun"'. Onpenenurs
SHEPTUI0 aKTUBALWU Ea ¥ PEAIKCIIOHEHIIUAIBHBIN MHOXHUTENb ko B ypaBHEHHH AppeHuyca JUIs
ATOM peaKIuu.

3aganue 5. OnpenenuTp, B KAKyK0 CTOPOHY CMECTUTCS MOJIOKEHUE PAaBHOBECHS pEaKIINU:

2NOq) + Clay 5 2NOCly , ArH%98 =—73,6 K/, ecnu: a) MOBBICUTH TEMIIEPATYPY B
cucreMe; 0) MOHU3UTH 00IIee JaBJICHUE B CUCTEME; B) YBEIUYHUTHh KOHIICHTPAIIMIO XJIOPA; T') BBECTH
KaTajan3aTop.

Bapuant 2
3aganue 1. CornacHO TEPMOXMMUYECKOMY YPABHEHUIO PEAKIIMU TOPEHHS METaHa:
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CHar) +202(r) = CO2(r) + 2H20(r), ArH%98 = —880 k]I

BbIieNUI0Ch 104 kJIx TeroTel. OnpenennuTs, Kakas Macca METaHa BCTYIUJIA B PEAKIUIO.

3ananue 2. [lonb3ysich CpaBOYHBIMU JAHHBIMU, PACCUUTATH CTAHIAPTHYIO SHEPTHUIO
['u60ca nanHOM peakiuu npu Temreparype 298 K u ykazaTh, BO3MOKHO JIU CAMOTIPOH3BOJIBHOE
MPOTEKAaHNE PEAKIINH TP CTAaHIAPTHBIX YCIOBHUIX:

CHa4 () + CO2¢r) = 2CO(r) + 2Ho.

3ananue 3. OnpenenuTsb, Kak U3BMEHHUTCSI CKOPOCTh mpsiMoit peakiuu: 2NO ) + O2 )= 2NO2
()

IIPY YMEHBIIEHUHU JaBJIE€HUS B cucTeMe B 3 pa3a? CUUTaTh 3Ty pEaKLMIO JIEMEHTAPHOM.

3amanwne 4. J[711 HEKOTOPOM peaKIMK MEPBOTO MOPSAKA OB OTPEICTCHBI IBE€ KOHCTAHTHI
ckopoctu: ipu T1=298 K ki=2,2-107 mun 'uT2=303 K ko=4,1-10" mun "' . Onpenenuts
SHEPTUI0 aKTUBALWU Ea ¥ PEAIKCIIOHEHIIUAIBHBIN MHOXHUTENb ko B ypaBHEHHH AppeHuyca JUIs
ATOM peaKIuu.

3aganue 5. OnpenenuTh, B KAKyK0 CTOPOHY CMECTUTCS MOJIOKEHUE PAaBHOBECHS pEaKIINU:

2CuOm) + COm S Cu20) + CO2(r), ArH <0, eciu: a) yBeTUUUTh TEMIIEPATYPY B CHCTEME;

0) YMEHBIIIUTH 00IIee JaBJICHUE B CHCTEME; B) YBEITUIUThH KOHIIEHTPAIIMIO OKCHJIA yTIIEepoia
1)

T') YMEHBIIIUTH MapIagbHoe naBiieHne okcuaa yraeposa (I1); @) BBectu karamusatop.

Bapuant 3

3ananue 1. B pe3ynpTaTe peakuuu, TEpMOXUMUYECKOE YPABHEHUE KOTOPOM:

C2HsOH k) + 302() S 2CO2(r) + 3H200x), Ar H%98 = —1374 x ]Ik,

BbAenuinock 710 k/x TernnoTsl. BelucinTe Maccy 3TaHoa, y4acTBYIOLIETO B peaKkLun
OKHCJICHUS.

3ananue 2. [lonb3ysck CipaBOYHBIMHU JaHHBIMH, PACCUUTATh CTAHAAPTHYIO SHEPTHIO
['u06ca nanHoii peakuuu npu Temneparype 298 K u yka3zaTb, BO3MOYXKHO JIM CaMOIIPOU3BOJIbHOE
NPOTEKAHNE PeaKIUH MPHU CTAaHJAPTHBIX YCIOBHIX:

CO2 ) + SO2(r) = SO3(r) + CO).

3ananue 3. OnpenenuTs, Kak U3MEHUTCS CKOPOCTh mpsMoit peakuuu: 2NO ) + Cla (n =
2NOCI (r)

IIPY YMEHBIIEHUHU KOHIEHTpanuu okcuaa a3ota (I1I) B 2 paza. CuuraTh 3Ty peakLuio
AJIEMEHTapHOM.

3ananue 4. J{1s1 HEKOTOPOH peakIUK EePBOro MOpsIKa ObUIN OINPEesIeHbI ABE KOHCTAHThI
ckopoctu: ipu T1=353 K k1 =7,5102mun 'u T»=373 K k2 =9,4-10" mun ~'. Onpenenurs
SHEPruIo akTUBaMK Ea 1 MpesKCIOHeHIMAIbHBII MHOKUTEND ko B ypaBHEHUN AppeHuyca 1is
ATOM peaKIuu.

3ananue 5. OnpenennTp, B KaKyr0 CTOPOHY CMECTHUTCS MOJI0KEHNUE PAaBHOBECHUS PEaKLIUU:

CHaq) + 2H20 1) 5 CO2r)+ 4H2 (), ArH <0, eciiu: a) yBeIHMUUTH TEMIICPATYPy B CHCTEME;

0) NOHU3UTH 00lIIee JaBlIeHHE B CUCTEME; B) YBEJIIMUUTh KOHLIEHTPALIMIO METaHa;

I') IOHU3UTh MapLUaIbHOE JIaBJIEHUE METAHA; /1) BBECTH KaTaJIu3aTop.

Bapmuanr 4

3ananue 1. TepmoxuMudeckoe ypaBHEHUE peakiMy ruaponsa xjaopuaa gpocpopa (V):

PClsx + H20@) = POClzex) + 2HClr), ArH%98 =—170 xJIx.

Omnpenenuts, Kakas Macca xjgopuzaa gocpopa (V) BcTynuiia B peakifio, €Cli TeMI0BOM
addekr cocraBmr 520 kJx.

3ananue 2. [lonb3ysck CipaBOYHBIMU JaHHBIMH, PACCUUTATh CTAHAAPTHYIO SHEPTHIO
['u06ca nanHoii peakuuu npu Temneparype 298 K u yka3zaTb, BO3SMOYXKHO JIM CaMOIIPOU3BOJIbHOE
NPOTEKAHNE PeaKIUH P CTaHJAPTHBIX YCIOBHIX:

SO2r) + NO2r) =S0Os3 ) + NO@w).

3ananue 3. OnpenennuTs, BO CKOJIBKO pa3 U3MEHHUTCS! CKOPOCTh YCIIOBHOM MPSAMON peakLnu:
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2Am +Br) — Co) + D (»

MIpH yBEJIMUYEHUU 00BbeMa CUCTEMBI B 2 pasa, €CJIM 3Ta peakliys dIeMeHTapHasl.

3ananue 4. OnpenenuTth, Ha CKOJIBKO IPayCcoOB HEOOXOAMMO MTOBBICUTH TEMIEPaTypy,
9TOOBI CKOPOCTh peakiuu Bo3pocia B 500 pa3, eciiu TeMrepaTypHblid KO3 PHUITMEHT CKOPOCTH
peakuuu y = 2,5.

3aganue 5. OnpenenuTh, B KAKyK0 CTOPOHY CMECTUTCS MOJIOKEHUE PAaBHOBECHS pEaKIINU:

2COw) + O2) S 2CO2r), ArHP298 <0, eciii: a) TOBBICUTH OOIIEE TABIICHHE B CHCTEME;

0) YBEITMYUTH TEMIIEPATYPY B CHCTEME; B) YBEIIMUUTH KOHIIEHTpanio okcuaa yriepoaa (II);

') 3aMEHUTDH KUCIIOPOJ] Ha BO3IYyX.

Bapuant 5

3aganue 1. B pe3ynbraTe peakiuu, TEPMOXUMUYECKOE YPAaBHEHUE KOTOPOU

4FeSom + 1102 S 8SO2r) + 2Fe203(r), Ar H298 = —3310 k1K,

BeIEIIIOCH 350 k[ TemoTel. BerancauThk Maccy o6pa3oBaBmierocst okcuaa xxenesa (I11).

3ananue 2. [1onb3ysch CIpaBOYHBIMH JTAaHHBIMH, PACCUUTATh CTAHAAPTHYIO SHEPTHIO
['u60ca nanHOM peakiuu npu Temreparype 298 K u ykazaTh, BO3MOKHO JTU CAMOTIPOM3BOJIBHOE
MPOTEKaHWE JAHHOU peakluy MPH CTAHAAPTHBIX YCIOBHSIX:

2CH4 ) + CO2¢y = CH3COCHs3 () + H2O().
3ananue 3. OnpenennuTs, BO CKOJIbKO pa3 U3MEHHUTCS CKOPOCTh MPSAMOI peaKIIUU:
How + 2 =2 Hlp)

IIpY OAHOBPEMEHHOM YMEHBILIEHUH KOHIIEHTpALMK BOAOpoaa U oaa B 3 pa3za? Cunraiite
3Ty PEAKIUIO AJIEMEHTapPHOM.

3ananue 4. BeruncianTh, Ipyu Kakoil TeMieparype 72 3aBepIIMTCS HEKOTOpask peaklysl B
teuenue 2 = 30 muH, eciau nipu tTemrneparype 71=25°C oHa npoTekaer 3a t1 = 3 yaca.
TemnepaTypHblil KO3(hGULIIUEHT CKOPOCTH PEAKIUH Yy = 3.

3ananue 5. OnpenenuTpb, B KaKyt0 CTOPOHY CMECTHUTCS ITOJI0KEHHE PaBHOBECHSI peaKLIUu:

2How) + 020 S 2H2O(), Ar H%298 < 0, eciii: a) MOHU3UTH 00IIIee JaBICHHUE B CHCTEME;

0) TIOBBICUTB TEMIIEPATYPy B CUCTEME; B) JOOABUTH BOJIOPOT; T) 100AaBUTH Maphl BOJBI.

Bapmuanr 6

3ananue 1. [lonydyeHue a30THON KUCIIOTHI IPOUCXOAUT B COOTBETCTBUHU C YPaBHEHUEM

ANO2(r) + O2r) + 2H2000) S 4HNO3x) , ArH®98= — 252 xJIx.

Omnpenenuts Maccy 00pa3oBaBILEHCs KUCIOTHI, €CIIU BhIAETWIOCh 138 k[ TerioThl.

3ananue 2. [Tonp3ysch CipaBOYHBIMU JAHHBIMH, PACCUUTATh CTAHJIAPTHYIO SHEPTHIO
I'n606ca nanHo# peakiuu rnpu temneparype 298 K u ykazaTb, BO3MOKHO JIM CaMOIIPOU3BOJIHOE
poTeKaHue peakuu mpu cranaapTHeIX yenoBusax: C2HsOH o) = C2Hawry + H2Ox).

3ananue 3. OnpenenuTsb, Kak U3MEHUTCSI CKOPOCTh YCIOBHON 3JIEMEHTAPHOM peakiiu:

Arw +2Br = Cw),

€CJIM KOHLIEHTPAIIMIO BellecTBa A yBEIMYWIN B 2 pa3a, a KOHLEHTpaLUIo BemecTsa B
YMEHBIINIIH B 2 pa3a.

3ananue 4. HauanpHas temnepatypa peakuuu 71 = 20°C. Onpenenurs, 10 KaKOro 3Ha4€Hus
HE0O0XO0JUMO MOBBICUTH TeMIEpaTypy 72, 4TOObI CKOPOCTh peakiuu yBeanuuiaack B 150 pas.
TemnepatypHbiit K03()HUIUEHT CKOPOCTH peakuuu y = 2,2.

3ananue 5. OnpenenuThb, B KAKOM HaIPaBJIEHUU MPOU30iIET CMEIIEHNE paBHOBECHUS: a) TIPU
MOHM)KEHUU OOILETo JIaBIECHUS B CUCTEME; 0) MPU NOHM)KEHUH NMaplHaIbHOTO JIaBICHUS
KHCJIOPO/1a; B) MPU NOHWKEHUH TEMIIEPATYPhl B CUCTEME:

2NOw) + 020 5 2NO2r), ArH 298 < 0.

Bapuanr 7
3aganue 1. JlaHO TepMOXUMHUECKOE YpaBHEHUE peakiuu pasznoxkeHus oauna rammus (I111):
2Galsm = 2Gam) + 312, ArH%098 =440 xJx.
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Paccuuraiite KOMMYECTBO TEIUIOTHI, HEOOX0UMOE T pa3ioxenus 15,3 r Gals.

3aganue 2. [Tonb3yack CipaBOYHBIMU JJAHHBIMH, PACCUUTATh CTAHIAPTHYIO SHEPTHIO
I'n66ca nannoi peakuuu npu remnepatype 298 K u ykazars, BO3SMOXKHO JI CaMOIIPOU3BOJIBLHOE
MPOTEKaHUE PeaKnu MpHu cTaHaapTHEIX yeioBusax: CO () + Clar) = COCl2 (.

3ananue 3. OnpenennuTtp, BO CKOJBKO pa3 HEOOXOIUMO YBETHUUTH KOHIICHTPAIIUIO BEIIECTBA
A nnsa yckopenus B 16 pa3 ycinoBHOU nipsiMoit peakuun:2Aw) + B = Cir) + D), eciii 31a peakuust
DJIEMEHTapHAS.

3aganue 4. JIJist HEKOTOPOH TE€TEPOreHHOM PEAKIIUK SHEPTUSI aKTUBALIUH

Ea =100 x/)x/mMonb. Onpenenure, BO CKOJIBKO pa3 YBEIHMUUTCS CKOPOCTh XUMUYECKOM
peaKIuu mpu MoBbIeHNH Temnepatrypsl oT 71 = 20°C mo 72 = 60°C.

3amanue 5. Onpenenurs, B KAKOM HapaBIeHUN CMECTUTCS TIOJIOKEHUE PAaBHOBECUS B
CUCTEME:

2COm + 02 5 2C02(m,  ArH’298 =— 566 x]Ik, ecliv: a) MOBBICUTH TEMIIEPATYPY B
CUCTEME;

0) yBEIMYUTH KOHIIEHTpanuio okcua yrieposa (I11); B) moBeicuth oOliee TaBiIcHNE B
CHUCTEME;

') BBECTHU KaTajau3aTop.

Bapuant 8

3aganue 1. CornacHo TEPMOXMMHUYECKOMY YPABHEHUIO PEAKIIUU OKUCIICHUS TJIFOKO3bI:

CsH1206 + 602=6CO2 + 6H20, Ar H%9s = —2800 ]Ik,

BbIienuIoch 730 kJx Ternotsl. PaccunTaTh Maccy npopearupoBaBIIei TITFOKO3bI.

3ananue 2. [lonb3ysck CIPaBOYHBIME TaHHBIMH, PACCUUTATh CTAHIAPTHYIO SHEPTHIO
['u06ca nanHoii peakuuu npu Temneparype 298 K u ykazaTb, BO3MOYXHO JIM CaMOIIPOU3BOJIbHOE
MPOTEKaHUE PEaKINH MPH CTAHIAPTHBIX YCIOBHUIX:

CeHsr) + 3H2i) = Cs Hizgr).

3ananue 3. Onpenenurs, BO CKOJIBKO pa3 HEOOXOIUMO YMEHBIIUTh KOHIIEHTPAIIUIO
BemecTBa B s 3amemiienust B 9 pa3 ycinoBHOU nipsiMoit peakiuu: A + 2Br) = Cr)+ D), ecnu
9Ta peaklus dIeMeHTapHas?

3anmanue 4. JIJi1 HEKOTOPOU TeTEPOTeHHOM Peakiuu YHeprust akTuBauu Fa = 80 k/[/Mob.
Onpenenutb, BO CKOIBKO pa3 YBEIUUUTCS CKOPOCTh XUMUYECKOW PEAKIH MPHU MOBHIIICHUN
temneparypsl oT 71=30°C no 7>= 70°C.

3ananue 5. Onpenenurtp, B KaKOM HalpaBlIeHUU MPOU30MIET CMEIlIeHNEe paBHOBECHS: a) IPU
MTOHIDKEHUH OOIIETO JaBJICHUS B CHCTEME; 0) TIPH MOHKEHUH TapIAaIbHOTO JaBICHUS
KHUCJIOPO/1a; B) TPY MOBBIIICHUH TEMIIEPATYPHI B CUCTEME:

N2+ O2) 5 2NOw), ArH%298 = +180 xJIx.

Bapuanrt 9

3anmanue 1. B pe3ynbrate peakiuu, TS PMOXUMUYECKOE YPABHEHHE KOTOPOIA:

S +2C0O2 ) S SO2r) + 2CO), Ar H%298 = 269 xJ[x, mornotuiaock 810 kK TEMIOTHL.
Onpenenuth Maccy oOpa3zoBaBiierocst okcuaa cepsl (1V).

3ananue 2. [lonap3ysack CIpaBOYHBIME TaHHBIMH, PACCUUTATh CTAHAAPTHYIO SHEPTUIO
['u06ca nanHoii peakuuu npu Temneparype 298 K u ykazaTb, BO3SMOYXKHO JIM CaMOIIPOU3BOJIbHOE
MPOTEKaHUE peakuuu npu cTanaapTHeIX ycnoBusax: CO ) + 3Har) = CH4 () + H2O().

3ananue 3. OnpenenuTtpb, Kak U3MEHUTCS CKOPOCTh IPSIMOMN peaKIMU:

2CuS) + 302 = 2CuO¢r) + 2S02(r)

MIPY YMEHBIIICHUH JABJICHUS B CUCTEME B 2 pa3a, €CJIM ATO FeTePOTreHHast PeaKIHsl 2-T0
nopska?

3ananue 4. [Ipu 71 = 120°C HexoTopas peakuus 3akaHuuBaeTcs 3a 15 muH. Paccuunraiirte,
yepe3 Kakoe BpeMs 3aKOHYUTCs 3Ta peakius npu 72 = 140°C, ecnu temnepaTypHbIid KO3QGUITUEHT
CKOPOCTH peakiuu y = 3,5.

3ananue 5. OnpenenuTs, B KaKyl0 CTOPOHY CMECTHUTCS MOJIOKEHHUE PABHOBECHS PEAKINH:
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CClsw) + 2H20 () S CO2r) + 4HCl (v, ArH <0, eciu:

a) YMEHBIIIUTh TEMIIEPATyPy B cUcTeMe; 0) TOHU3UTH 0011Iee JaBJICHNE B CHCTEME;
B) TIOBBICUTH MAPIIUATBHOE JTaBIICHUE YETHIPEXXIOPUCTOTO YIIEPOIa;

') YMEHBIIUTH KOHIIEHTPAIMIO UCXOIHBIX BEIIECTB; /1) BBECTH KaTaIU3aTOP.

Bapuanr 10

3ananue 1. TepmoxumMuyeckoe ypaBHEHHE PEAKIIMH MOTyUCHHUS JKelie3a UMEET BUJ:

Fex03m) + 3COr S 2Few + 3CO2w), ArH%298 =27 xJIxk.

Omnpenenutb Maccy okcupa xxenesa (I1I), koropas BcTynuia B peakiiuio, €Ciiu TeII0BOM
s dext coctaBma 310 kJIx.

3ananue 2. [Tonp3ysck CIPaBOYHBIME TaHHBIMH, PACCUUTATh CTAHAAPTHYIO SHEPTHIO
['u60ca nanHOM peakiuu npu Temreparype 298 K u ykazaTh, BO3MOKHO JTU CAMOTIPOM3BOJIBHOE
MPOTEKAHNE PEAKIIMH TP CTAaHIAPTHBIX YCIOBHUIX:

C2Hor + H2Or) = CH3CHO(r.

3ananue 3. OnpenenuTb, Kak U3BMEHHUTCSI CKOPOCTh MpsiMoit peakiuu: 2NOq) + Oz =
2NO2m)

IIPU yBETMUEHUH KOHIIeHTpanuu okcra azota (II) B 3 paza. Cuutarh 3Ty peakiuio
3JIEMEHTapHOI.

3ananue 4. Beiancinre, Ha CKOJIBKO TPAAyCOB HEOOXOAUMO YBEIUYUTh TEMIIEPATYPY IS
yBenudeHus: ckopoctu peakuuu B 100 pas. TemnepaTypHbiii KO3 PHITMEHT CKOPOCTH PeaKIIuu
paBeH y = 2,3.

3aganue 5. OnpenenuTh, B KAKOM HAINIPABICHUU MTPOU30MIET CMEIICHUE MOJI0KEHUS
paBHoBecus B cucteme: Cepagur) + 2N20r) S CO2 )+ 2N2 (1), ArH%98 >0,

€CITM: a) TIOBBICHTH O0IIee TaBJICHNE B CUCTEME; 0) TOHNU3UTH TEMIIEPATYPY B CHCTEME; B)
YBEJIMYUTH KOHIIEHTpaIHio okcua azoTa (I); r) BBecT karamuzarop.

KpuTtepun oleHKH: KaX10€ 3aJ]aHUE OLEHUBACTCS U3 4-0alioB;
- OIICHKA «3aYTEHO» BBICTABIIACTCS CTYICHTY, eciii HabpaHo 10 — 20 Gaios;
- OIICHKA «HE 3a4TEHO» BBICTABJISICTCS CTYJICHTY, eciii HabpaHo 0 — 9 Gayios.

Bonpocel no pa3aenam JUCHUNIMHBI
(111 MOATOTOBKM K KOJUIOKBUYMAaM M 3K3aMeHY)

1. Knaccugukanus 1 XMMUYeCKHe CBOMCTBA OKCHIOB.

2. Kitaccudmkanus 1 XHMHYECKHAE CBOMCTBA KHUCIIOT.

3. Kimaccudukanus 1 XUMHYECKHE CBOMCTBA OCHOBAHHUM.
4. Knaccudukarus 1 XUMHYECKHE CBONCTBA COJICH.

5. KBaHTOBO-MeXaHUUYECKass MOJENIb CTPOCHUsI aroMa. YpaBHeHue BoiHbI JI. Jle bpoiins.

[Tpunun HeonpenenenHoctH I'eizenOepra. Bonnosast GpyHKus. AToMHas opOUTAIb.
6. KBanToBbIe yKcna U uxX puzndeckuit cmMbicit. DOpMEI s-, p-, d- aTOMHBIX opOUTaNEH.

7. DnexTpoHHast CTPYKTypa atoMoB. [IpMHIMNBI 3alI0JHEHUS YHEPIETUUYECKUX YPOBHEH U

noxypoBHel aromax. [IpuHuun Haumensei sHepruu. IIpasuino Kneukosckoro. ITpunnun ITaynu.

[IpaBuio XyHna.

8. DnexTpoHHbIE KOH(UTYpaLlMu aTOMOB 3JIeMeHTOB [leprnoaudeckoii cucremsl. s-, p-, d-, f-

JJIEKTPOHHBIE CEMEHCTBAa JJIEMEHTOB. OJEKTPOHHBIE (OPMYJBI M  3IIEKTPOHO-TpapuuecKue

qUarpaMMbl aTOMOB B OCHOBHOM U BO30Y’KICHHBIX COCTOSIHMSIX. OJEKTPOHHBIE (OPMYJIBI U

3JEKTPOHO-TpaduyecKre AuarpaMMbl HOHOB.
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9. CoBpemennast  ¢opmynupoBka [lepuoamueckoro 3akona J[.M. Menneneena.
[Tepronueckoe M3MEHEHUE CBOMCTB 3JIEMEHTOB B COOTBETCTBHHM C MOJIOKEHUEM B Ileprnogunyeckoit
cucteme (pa3Mep aToma, SHEprusi HOHU3ALNH, CPOACTBO K AJIEKTPOHY, JIEKTPOOTPULIATEIBHOCTH ).

10. Xumuueckas cBsizb. OCHOBHBIE BUJIbI XUMUYECKOM CBSI3U. XAPAKTEPUCTUKUA XUMUYECKOU
CBSI3U: JUIMHA, SHEPrusi, KPaTHOCTh CBA3M, BaJEHTHBIM yroij. KpuBas MOTEHLHMATIbHOW SHEPTUH
MOJIEKYJIbI BOJOPO/IA.

11. KoBanenTHass xumuueckasi cBsizb. OCHOBHBIE TOJIOKEHUSI METOJAa BAJICHTHBIX CBSI3ei
(MBC). IlonsTre BaJCHTHOCTH OJJIEMEHTOB. G- U 7- CBs3u. CBOMCTBa KOBAJICHTHOHW CBS3H:
HaCBILI[aEMOCTh, HANPABIEHHOCTb, MOJISIPHOCTbD.

12. OOMEHHBII U JOHOPHO-aKIENTOPHBIA MEXaHU3Mbl 00pa30BaHMs KOBAJIEHTHOM CBSI3U.

13. TIonsspHOCTH KOBAJIEHTHOM CBS3H. JIMMOJIBHBINT MOMEHT XUMHUYECKOM CBSI3U. [[MIMOIBHBIN
MOMEHT MHOTOATOMHBIX MOJIeKyJl. PaccmoTpeTs Monekyssl CO2 u SOq.

14. OcHOBHBIE OJOXKEHHS TCOPUU THOPUAN3AINHN ATOMHBIX opouraneil. [IpuBectu mpumepsl
COEMHEHMII ¢ TUMaMu THOPUAM3ALUU: Sp-, Sp°-, Sp°- TuOpuausamueii. I'eomeTpudeckas popma
MOJIEKYJI.

15. Honnas cBsa3b. CBoMCTBa MOHHOM CBSI3M: HEHACBIIBIEMOCTb, HEHAIIPABJIECHHOCTD.
CBolicTBa COETMHEHUI ¢ MOHHON KPUCTAJUIMYECKOM peIETKOM.

16. Meramnyeckas cBsi3b. CBOWCTBAa METAIIIMUYECKON CBS3H.

17. TlepBbIil 3aKOH TEPMOJIUHAMHUKN. BHYTpeHHSS dHEprus. DHTAIbIUs. TermoBoi ddekr
M30XOPHOT0 U M300apHOTO MPOLIECCOB.

18. TeruoBo#t 3¢ ekt xumudeckoi peakmuu. 3akoH ['ecca. TepMoXuMHUUEeCKUEe ypaBHEHUS.
CrangapTHasi SHTaNbNug OO0pa3oBaHMs BellecTBa. PacueT CTaHIapTHON SHTANBINKA XUMHUYECKOU
peaKIMH.

19. Bropoil M TpeTuil 3aKOHBI TEpMOAMHAMUKU. OHTpomnusa. CraHAgapTHas >HTPOIHUS
BelecTsa. Pacuer ctaHgapTHOM SHTPOIIUYA XUMUYECKON PEAKLIUU.

20. Dueprusa ['n66ca. Kpurepuii caMorpon3BOILHOTO TPOTEKAHHUS MPOILIECCOB B 3aKPBITHIX
cuctemax. Pacuer crannaptHoit sHepruu ['m06ca XuMu4yeckon peakum.

21. OcCHOBHbIE MOHATHS XUMHUYECKOM KHHETHUKHU. DJIEMEHTApHbIC peakiuu. MeXxaHu3M
peakuur. CKOPOCTh TOMOT€HHOM XHUMHUYECKOM peakiuu. DakTophl, BIMSIOIMIME HAa CKOPOCTh
peaKIuH.

22. OCHOBHOI 3aKOH XMMUYECKOW KUHETUKU (KUHETHUECKHUU 3aKOH JEHCTBYIOIIUX Macc).
Kunernueckoe ypaBHeHue peakuuu. KoHcranta ckopoctu peakuuu. [lopsimoxk peakuuu U
MOJIEKYJISIPHOCTh peakLuu. Pa3MepHOCTh KOHCTAHThI CKOPOCTU PEAKIIUH.

23. BrustHue Temriepatypbl Ha CKOPOCTh peaknuu. TemmeparypHsiii ko3dduuueHT ckopoctn
peakiuu. YpaBHEeHHE AppeHuyca. JHEPTusi aKTUBALIUH.

24. OOpatumple W HEOOpaTHMBIE TMPOIECChl. XUMHUYECKOoe paBHOBecwe. KoHcraHTa
paBHOBecHs. @akTOphl, BIUAONME Ha XuMudeckoe paBHoBecue. [Ipuniun Jle [latense-bpayHa.

25. PactBoprl. CoBpeMeHHBIE TPEACTaBICHUS O (UBUKO-XUMHUECKHUX Ipolieccax
o0pa3oBaHHsl PACTBOPOB. DHepreTuka mpolecca pactBopeHus. ConbBaTanus (THApATAIHS).
HenacplieHHbIM, HACBIEHHBIN U MEPECHIILCHHBIN PaCTBOPBI.

26. CriocoObl BbhIpa)KE€HHsI KOHLIEHTPAI[MM PACTBOPOB: MaccoBas [OJs, MOJSIpHas JOJI,
MOJIIpHasi KOHLIEHTPALMsl, MOJISTIbHAS. KOHIIEHTPALs, MOJISIpHAsl KOHLEHTPALUsl YKBUBAJICHTA.

27. PactBopbl 3neKTpoJUTOB. (OCHOBHBIE TIOJIOKEHUS TEOPHUH DJIEKTPOIUTUYECKOU
nuccouuanuu Appenuyca. CreneHb AUCCOIUAIMM, KOHCTaHTa Juccounannu. OakTopsl, BIUSIOLINE
Ha HUX. CUiIbHBIE U cla0ble 3JIEKTPOIUTHI.
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28. PaBHOBeCHSI B BOJIHBIX pacTBOPAX CIA0bIX AJIEKTPOJIUTOB. 3aKOH pa3BeneHus OcTBaibpaa.
CryneHuaras TucCoIraIusl.

29. DnekTpoauTHYECKas quccounanus Bojlbl. MoHHOE mpou3BeaeHre BoAbl. BomopoaHsbiil
Y TUJPOKCUTHBIN MOKA3aTENN CPEJIbI.

30. OKHMCIHUTENBbHO-BOCCTAaHOBUTENbHbIE peakuuu. CreneHb okuciaeHus. OKUCIUTENU U
BoccTaHOBUTENH. Kimaccudukanus oKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUil.

31. Mertox »SIeKTpOHHOTO OanaHca [ COCTaBJICHUS YPAaBHEHUH OKHCIUTEIHHO-
BOCCTAHOBUTEJIbHBIX PEAKIIUA.

32. DnekTpoxumuueckue npouecchl. [loHaTne 06 31MeKTpoae U ANEKTPOJHOM MOTEHLHUAE.
Bo3HMKHOBEHME ABOMHOIO 3JEKTPUUECKOIO CJIOS U CKayKa MOTEHIMalla Ha TpaHUle MeTall —
JEKTPOJIUT.

33. IlpunHIMT pabOTHI TAIBBAHUYECKUX IJIEMEHTOB (Ha puMepe nemeHTa Jlanuams-Axkoon).
Anon u xaron. TokooOpa3zyrolias peakius. DISKTPOABUKYIIAs CHIIa TaJIbBAHUYECKOTO JIEMEHTA.

34. CranpapTHbIA BOJOPOAHBIA 31EeKTpoA. CTaHAApTHBIM 3JIEKTPOAHBIA MOTeHIUaN. Psn
CTAaHJAPTHBIX AJIEKTPOJHBIX MOTEHLIHUAIOB METAJIOB. 3aBUCUMOCTh AJIEKTPOJHOTO MOTEHIMAaIa OT
KOHLICHTpallMy HOHOB U OT TeMIlepaTyphl. Y paBHeHue HepHera.

35. TI'anpBanmyeckue sneMeHThl. Pacuer O3JIC u paboThl TajgbBaHUYECKOTO 3JIEMEHTA.
KonieHTpanoHHbIe TaTbBAHUYECKUE DIIEMEHTHI.

36. Ilonapuzanus 351ekTpoa0B. KOHIIEHTpaIlMOHHAS U 3JIEKTPOXUMHUYECKAS TTOJISIPU3ALIMSL.

37. Akkymynaropsl. [IpuHIum paboThl CBUHIIOBOTO aKKyMYJISTOPA.

38. Onektpomm3. llorenuman paznoxenua. 3akoHbl Dapanes. DJIEKTPOXUMUYECKUN
skBHUBaNIeHT. KoaduimeHnt Bbixoaa mo Toxy.

39. DnexkTponu3 ¢ HEPACTBOPHUMBIM U PacTBOPUMBIM aHodamu. [locrmenoBarenbHOCTH
MPOTEKaHUsI AHOJHBIX M KaTOAHBIX IMPOIIECCOB MPH AJIEKTPOJIU3E BOJHBIX PACTBOPOB (IIPUBECTH
PUMEPBHI).

40. IlpumeHeHHE BJEKTpOJIM3a B TEXHUKE: MOJTYYEHHE M OYMCTKAa BEIIECTB, HAHECCHHE
HNOKpPBITHI. PaccMoTpeTh 31€eKTponM3 BOJHOIO pAacTBOpa XJOpWUJa HATpHUs € HWHEPTHBIMU
JEKTPOJAAMHU.

41. Kopposuss MmertamioB. Kiaccudukanus KOPpPO3HMOHHBIX IIPOIIECCOB IO XapaKTEPy
KOPPO3UOHHBIX Pa3pyLICHUH U IO MEXaHU3MY MPOTEKAHHUS.

42. DneKTpoXuMUYecKas Kopposus. MexaHu3M 3JEeKTPOXUMUYECKONW KOPPO3UH, aHOTHBIC U
KAaTOJHbIE Tpolecchl. TepMoauHAMUYECKass BEPOSTHOCTh MPOTEKAHMS SJIECKTPOXUMHUYECKOU
Koppo3uu. BonopoHas v KUCIOpOoIHas JenOoIsipru3alusl.

43. DnexTpoxumuueckas Koppo3us. PaznuuHble ciiydan o00pa3oBaHUS KOPPO3MOHHBIX
rajgpbBaHonap (Ipu KOHTAKTE JBYX Pa3IMYHBIX METAJIJIOB, TPU KOHTAKTE METAJIJIAa U €70 COSTUHEHN).
DNEKTPOJHbIE TPOLECCH B PA3IMYHBIX KOPPO3ZHOHHBIX cpefax (IPUBECTU MIPUMEPHI).

44. KoppO3MOHHBIE MPOILIECCHI, MPOTEKAIOIIUE TMPU BIECKTPOXUMHUYECKOW KOPPO3UH
ManoyriaepoaucToil cramu. Kopposus mpu HepaBHOMEPHOM adpaliuu.

45. Meronbl 3alIUThl METAVIOB OT 3JEKTPOXUMHYECKONW KOppo3uu: o0padoTKa Cpelbl,
HAHECEHHUE 3alUTHBIX MOKPBITUN, TPOTEKTOPHAS 3allIUTa, FJIEKTPOXUMHUYECKAs 3aluTa.



