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1. I_Ie.lm, 3ala'Yi U IUVIAHUPYEMBIC PE3YJIbTAaThbl oﬁyquml o JMCIHUIIJINHE

Llenv oucyunnunovl cocmoum 6 opmuposaHuu u pa3sumul y 00Yy4aruuxcsa TUIHOCMHbIX U
npoghecCUOHANbHLIX Kauecms, No3eoNsauux obecneyums evinonerue mpeovosanuti ©®I'OC BO c
yuemom 0cobeHHoCmell HaAYYHO-00pa308amenvHoll  WKOAbl YHusepcumema u aKmyanbHbiX
nompebHocmetll pblHKa mpyod 6 Kaopax ¢ 8blCUUM 00pA308aHUeM 8 COOMBEMCMBUNU C HANPAGIeHUEeM
NnO02OMOBKIU.!

CNOCOOHOCMU ~ NPUMEHAMb  3HAHUA ~ 3AKOHOMEPHOCMel — XUMUu  Npu  peuleHuu
NPOheccUOHANbHBIX  3a0ay, YMeHUs NPoBOOUMb AHAIU3 U 00pAbOMKY HAYUHO-MEXHUYEeCKOU
umgopmayuu Ha OCHOBe MeEOPEMUYecKux npeocmasieHull XuMuu, YMeHUs HnpoeedeHus
CMAHOAPMHBIX UZMEPEeHULl U 0OpadboOmKU pe3yIbmamos IKCHEPUMEHMA;

K ocnosnvim 3a0auam oceoenus oucyuniunvl « Xumusy cieoyem omuecmu:

- N0020MOBKA CMYOeHMO8 K OesmelbHOCMU 6 COOMBEeMCmEUU ¢ KEAIUPUKAYUOHHOU
Xapaxmepucmukou 6axkaiaépa no HanpasieHuio;

- hopmuposanue obwemexHuUeCKUx 3HAHUL U YMEHUU N0 OAHHOMY HANPABIEHUIO;

- YeleHanpasieHHoe npumMeHeHue 6a308blX 3HAHUL 6 0bIacmu XUuMuu 6 NPogheccuoHaIbHOU
oessmenIbHoCmu,;

- U3yUeHue U pazeumue NPaKmuyeckux HAasblKo8 N0 80NPOCAM, CEA3AHHbIM C NPUMEHeHUeM
OCHOBHBIX XUMUUECKUX 3AKOHO8, 3AKOHOMEPHOCHEl NPOMeKAHUs XUMUYeCKUX peakyuil /i1 peuieHus
KOHKPEMHbIX NPAKMUYECKUX 3a0a4 6 001acmu 3KCHIYamayuu mpancnopmuo-mexHoai02Udeckux
MAUWUH U KOMNIEKCOS.

Ilnanupyemoie pezyromamol 00yueHUs 3aKTIOYAIOMC POPMUPOBAHUU Y 00YUAIOUe20Cs]
HeobX00UM020 00vbema 3HAHUL 8 0ONACTIU XUMUL, A MAKICE HABLIKO8 NPUMEHEHUS. JMUX 3HAHUL 015
PpelieHusi NPaKmu4eckKux 3a0au.

OOyueHne Mo IUCHUIUIMHE «XHMHS» HalpaBlIeHO Ha (HOpPMHUpPOBAHHME Yy OOyUaroIIMXcs
CIEAYIOINUX KOMIETECHIIUM:

Konx n Haume- | UHANKATOPBI 1OCTHIKE-
HOBAHIE O — IlepeyeHb NIAHUPYEMBIX Pe3yJbTATOB 00Y-
. YeHMs 1Mo AUCHUINJINHE

KOMIIeTeHIuii
OIIK-1 Cno- | MOIIK-1.3 3HATh:
coben mpume- | OmpenenseT BO3MOXKHbIE e (OCHOBHBIE KJIAaCCHl HEOPTaHUYECKUX CO-
HATh €CTe- | HaIpaBJICHUS XUMUYe- €IMHEeHHI, OCHOBHBIE TTOJIOKEHHS CO-
CTBEHHOHAy4- | CKHX B3aUMOJECHCTBUN, BPEMEHHOU TCOPHUH CTPOCHHUS aToMa,
HbIE © 00- | KOHCTAaHTHI PABHOBECHS TEOPUH XUMHUUYECKOU CBSI3U, SHEPTETUKHU
HIEUHKEHEP- | XUMHUUYECKHUX MpeBpalie- Y KUHETUKU XUMHUYECKUX PEAKIUH, XU-
HBIC 3HAHWS, | HUH. MUYECKOTO PaBHOBECHSI, OOIIUE CBOM-
METOJIbl MarTe- CTBa pacTBOPOB, CBOMCTBA paCTBOPOB
MaTUYECKOTO ANEKTPOJIUTOB, 3aKOHOMEPHOCTH MPOTE-
aHalii3a U Mo- KaHUA JIEKTPOXUMHUYECKHUX MPOIECCOB;
ACTUPOBaHNA ® OCHOBHBIE XUMHYECKHUE MOJIOKECHUS, 3a-
B mpodeccuo- KOHBI, CBEJICHUS, HCOOXOIMMBIC JUISI
HaJbHOW Jies- MPUMEHEHHUS B KOHKPETHON MTPEIMETHOU
TEJIbHOCTH 00nacTH SKCITyaTaluy TPAHCIIOPTHO-

TEXHOJOTUYECKUX MAIIMH U KOMILICK-

COB.

yMeTh:
e Omnpenenarb BO3MOKHbIE HAIIPaBJICHUS
XUMHYECKUX B3aUMOJICUCTBUM, KOH-




CTaHThI PABHOBECHSI XUMHUYECKUX TIpe-
BpaICHHIA, TPUMEHSThH 3HaHUs (pyHa-
MEHTAJIbHBIX OCHOB, IOIXO0IBI K METOIbI
XUMWH IIPU U3YUYECHUU JIPYTUX TUCIU-
IJTHH;

® [IPUMEHATH 3HAHUS PYHIAMEHTAIBHBIX
OCHOB, IMOJIXO/IbI © METOIbI XUMHUH B
poeCCUOHATBLHOMN IEATEIIEHOCTH.

BJIA/IETh:

e MareMaTHYEeCKHM aIapaToM U HaBbI-
KaMH HUCITIOJIB30BaHUS COBpeMeHHBIX
MOAXOA0B M METOJI0B XMMHH K OIIHCa-
HUIO, aHAJIN3Y, TCOPETHYCCKOMY U IKC-
MIEPUMEHTATBHOMY MCCIICOBAHUIO U
MOI[GJII’IpOBaHI/IIO XUMHNYCCKUX CUCTEM,
SIBJICHUH M POIIECCOB B 00beMe, HE0O-
XOOUMOM IJ1s1 OCBOCHUSA HayK 0 MaTepI/I-
ayax, GyHIaMEHTATBLHBIX U MPUKJIAHBIX
OCHOB MaTepI/IaJIOBeI[eHI/IH " TCXHOJIO-
M MaTepPHAJIOB, HCITOJIb30BAHHS B IPO-
(dbeccuoHanbHOU AeSTeNbHOCTH,

L] HaBbIKAMHU HUCITIOJIB30BAaHUA COBpeMCH-
HBIX ITOAXOI0B U METOIOB XMMHUU K OITH-
CaHHIO, aHaJII/I3y, MOI[CJII/IpOBaHI/IIO XHU-
MUYECKUX CHCTEM, SIBIICHUH U MPOIIEC-
COB B 00beMe, HEOOXO0JUMOM HMCIIOJIB30-
BaHUs B TPO(HECCHOHAILHOM JIeATSIIBHO-
CTH.

2.  MecTo TMCUMILTHHBI B CTPYKTYpe 00pa30BaTe/IbHOI MPOrpaMMbl

JucuuninuHa OTHOCUTCS K o0si3aTrenbHOM wactu Onoka bl «lucuumiaussl (Momynn)»
b1.1.8.5. «MaremaTuyeckie u €CTECTBEHHO-HAy4YHbIE IMCLUUIUIMHB»Y OCHOBHOM 00pa30BaTebHON
IpOTrpaMMbl CIIEIIHATUTETA.

«XUMUS» B3aUMOCBS3aHA JIOTUYECKH, COAEPIKATENBHO U METOIUYECKH CO CIEAYIOIINMHU
aucuuimuHaMu U npaktukamu OOIT:

B o6s3arenbroit yactu (b1.1.):

— MaremaTtnueckuii aHaJIN3;

- dusuka;

- MarepuanoBeeHue;

- be3onacHOCTb KU3HEEATENBHOCTH;

- TexHOI0rusl KOHCTPYKIIMOHHBIX MaTEPUAJIOB.

3. CTpyKkTypa u cogepxkaHue JUCUUILIMHBI
OO6mmast TpyJ0eMKOCTh JUCIUIUIMHBI COCTABIAET 3 3a4eTHHIX enuHuIbl (108 gacoB).

3.1 Buabl yueOHOM padoThbl M TPYA0EMKOCTD
(o ¢popmam oOyueHHs)



3.1.1. Ounas ¢popma oOydeHUs

1‘1\2)1 Buj y4eOHoii padoThI Koip:l:(e;TBo Cemectp
1 | AyautopHble 3aHATHSA 32 1
B ToMm yucne:
1.1 | Jlekuun 16 1
1.2 | CemuHapcKue/IpakKTUUECKHUE 3aHATUS - -
1.3 | JJabopatopHble 3aHATHS 16 1
2 | CamocTosTeabHas1 padoTa 76 1
B ToMm uucne:
2.1 | npoMeKyTOYHOE TECTUPOBAHUE 24 1
2.2 | penieHre pacyeTHBIX 3a/1a4 0 BapHAHTaM 24 1
2.3 | moaroToBKa K JJabopaTOpHBIM paboTam 28 1
3 | lIpome:xxkyTouHas aTrecTanusi
3ader/mud.3a4eT/7K3aMeH 3agyer 1
Hroro 108 1

3.2 TemMaTUuyeCKUM MJIAH U3YUYEHHUS TUCUUILIHHbBI

(o dopmam oOyueHus)

3.2.1. Ounas ¢popma 0OydeHus
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1 Pazgen 1. Beenenne. OCHOBHBIE 3aKOHEI U
MOHATHUS XUMHUH
1.1 | Tema 1. OCHOBHBIE CTEXMOMETPUUECKHUE 2 2 10
3aKOHBI XUMHHU
1.2 | Tema 2. CtpoeHnue aToma. 2 8
[Tepuonnueckuii 3aKOH U IEPUOAUIECKAS
cuctema snemenTos (I1CI) 1.1.
Menneneena.
1.3 | Tema 1. Xumuyeckas CBSI3b U CTPOCHHE 2 2 8
MOJIEKYJI
2 Paznen 2. OcHOBBI XUMHYECKOMH
TEPMOAUHAMMKH
2.1 | Tema 1. Tepmoxumus 2 2 10
3 Pa3nen 3. XuMnueckass KHHETHKA U
KaTaJIn3
3.1 | Tema 1. Xumnueckass KHHETHKA W KaTaJIN3 2 4 10
4 Pasnen 4. PacTBopbl




4.1 | Tema 1. PactBopsl. CriocoObI BbIpaKeHUs 2 2 10
KOHIIEHTPAlLMU pacTBOPOB.

5 Pa3znea 5. DnexkrpoxumMust

5.1 | Tema 1. DaekTpoXUMHUECKHE TIPOIIECCHI 2 2 10
5.2 | Tema 2. Koppo3us u 3a1iuta METaNIOB U 2 2 10

CIIJIaBOB
Hroro 16 16 76

3.3 Conep:xkaHue JTUCUMILJIMHBI

Pa3gen 1. Beenenne. OCHOBHBIE 3aKOHBI M TOHATUA XUMUHU
Tema 1. OCHOBHBIE CTEXMOMETPUUECKHE 3aKOHBI XUMHUHU. 3aKOH COXpPAHEHUsI MaTEepPUH, 3aKOH

MOCTOSIHCTBA COCTaBa, 3aKOH 3KBHMBAJEHTOB. ['a30Bble 3aKkoHBI. 3akoH ABoraapo. [Ipumenenue
OCHOBHBIX 3aKOHOB XMMHUHU K KOJIMYECTBEHHBIM pacyeTam M0 YPaBHEHUSIM PEAKIIHH.

OCHOBHbIE KJIaCChl HEOPraHUYECKUX COCTUHEHUN: OKCUIbI, OCHOBAHMSI, KUCIIOTHI U coiu. Ux
KJIacCU(UKaIMsl, HOMCHKJIATypa ¥ XUMUICCKUE CBOKCTBA.

OKHUCIUTENbHO-BOCCTAaHOBUTENbHBIC peakiiuu. CTeneHb OKUCIeHHs. BaxkHeme okucauTenn
u BoccTaHOBUTENM. (COCTaBIECHHE YPAaBHEHUN OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIUM.
Knaccudukanus OKHCIUTETbHO-BOCCTAHOBUTEIIBHBIX PEAKITHH.

Tema 2. Ctpoenue atomos. [lepuonnuecknii 3axkon /[.U. MenneseeBa

KBaHTOBO-MeXaHMY€ECKast MOJIEIb CTPOEHMSI aTOMa. Y paBHeHUe [Inanka. YpaBHeHue BoaHbI [e
Bpoiins. Ilpunuun HeompeneneHHocTH. YpaBHeHue Ilpenunrepa u  BONHOBBIE (DYHKIMU
AJIEKTPOHOB.

KBantoBble uncna. ['aBHOE KBAaHTOBOE 4YHMCIIO. JHeprermdyeckue ypoBHU. OCHOBHOE U
BO30Yy>KJIeHHOE cocTosiHMe aToMa. OpOUTalbHOE KBAaHTOBOE YHUCIO. DHEPreTUYECKUE MOIAYPOBHH.
®dopma aTOMHBIX opOuWTasieli. MarHUTHOE KBAaHTOBOE YMCIIO. ATOMHBIC opOuTamu. OpueHTanus
aTOMHBIX opOuTanei B mpocTpancTBe. CriuH 3nekTpoHa. CIHHOBOE KBAHTOBOE YHUCIIO.

[Ipunuun ©HaumeHbliel sHepruu. I[lOpsAOOK 3amoOHEHHS SHEPreTUYECKUX YpPOBHEW U
MOAYPOBHEH B MHOTOAJIEKTPOHHBIX aroMax. [IpaBwio KneukoBckoro. Ilpumuuun [laymnm.
MakcumanbHOE€ KOJMYECTBO 3JEKTPOHOB HA HSHEPIeTHUUYECKOM YpPOBHE, MOAYPOBHE M aTOMHOM
opoutanu. IlpaBuno XyHma. DJIEKTPOHHOE CTPOCHHE MHOTOXJIEKTPOHHBIX aTOMOB M HOHOB.
CewmeiicTBa s-, p-, d- u f- »snementoB. Ux pacnonoxxkenue B mepuomudeckoit cucreme JI.U.
Meneneesa.

[Tepuoanueckuii 3aKkoH U niepuoauyeckas cucrema 3rnemeHToB [1. 1. Menneneesa. [lepuoast n
rpynmbl. CTpo€HHE TEPUOJUYECKOW CHUCTEMBI M CTPOCHHE JJICKTPOHHOM O0O0OJIOYKH aroma.
DJIIEKTPOHHBIE aHAJIOTH. ATOMHBIE ITapaMeTpbl. ATOMHBIE U HOHHBIE PAUYChl. DJHEPIUsl HOHU3ALNU
(voHm3anmoHHbI  moTeHIMan). CpoACTBO K  AJIEKTPOHY. DIEKTPOOTPULIATENBHOCTD.
[TeproanYHOCTH B U3MEHEHUHU aTOMHBIX NTAPaAMETPOB U XUMUYECKUX CBOMCTB 3JIEMEHTOB.

Tema 3. Xumuueckasi cBsa3b. KoBajlieHTHass cBsi3b U ee cBoWcTBa. (OCHOBHBIE
XapaKTEPUCTUKU KOBAJICHTHOW CBSI3U: SHEPIHs (IHTAJBIINS) CBSI3U, JUIMHA, KPATHOCTb, BaJICHTHBIN
yroj, TOJSIPHOCTh CBsi3M. (OOMEHHBI U JOHOPHO-AaKIENTOPHBIM MEXaHU3MBbI 00pa30BaHUS
KOBaJIEHTHOM CBs3U. Meron BajeHTHbIX cBsized. CurmMa- u mnu-cBa3u. lIpeacraBienust o
ruOpuaAM3aIi aTOMHBIX OpOWTanei MpU OMUCAHUM T€OMETPHUUECKONH KOH(PUTYypalHud MOJIEKYI.
JIunonbHBIA MOMEHT CBS3U U AUMNOJIbHBIII MOMEHT MOJIEKYJIbL.




HNonnas cBs3b U ee cBoMcTBa. MeTtamnmyeckas CBsI3b. MEXMOJNEKYISPHbIE B3aUMOJICHCTBUA.

[Ipupona mexmonexkynspHbix cuil. Cuisl Ban-aep-Baansca. Bogopoanas cBsizb.
Pa3nes 2. OcHOBBI XUMH4Y€CKOI TePMOANHAMUKH

BuyTpennss sHeprus u dHTanbnus. [lepBbiii 3aKk0H TepMoAMHAMHKHU. TermoBoil s dexT
XUMUYECKOM peakuuu. TepMoxumuyeckue ypaBHEHUs peakuuid. CTaHAapTHbIE HHTAIbIUU
o0Opa3oBaHHs XUMUYECKUX coeAnHeHuid. 3akoH ['ecca u cnenctBus u3 Hero. Pacuer craHgapTHBIX
TETUIOBBIX A((PEKTOB XMMUYECKHX peakiuii. BTopoil u TpeTuii 3akoHbl TepMoauHaMuKu. [loHsTre
00 SHTPONHHU U €€ U3MEHEHUH B XUMHUYECKUX NpeBpameHusx. Jueprus ['m06ca u ee u3MeHeHHe B
XUMHUYECKHX TMpoueccax. Kpurepuil caMONpoOU3BONBHOIO MPOTEKaHUS XMUMHUYECKUX pEakUui B
M300apHO-U30TEPMHUYECKUX YCIOBHSIX.

Pa3znen 3. XuMnueckass KHHeTHKA M KATAJIN3

CKOpOCTh TOMOTEHHBIX XHMHUYECKUX peakuuil. DakTophl, BIUSIONIUE HA CKOPOCTh
XUMUYECKOM peakuu. 3aBUCHUMOCTb CKOPOCTH XUMHUYECKOM peakuu OT KOHUEHTpalui
pearupyromux BemecTB. OCHOBHOM 3aKOH XHMMHYECKON KUHETHKU (KUHETHUECKHH 3aKOH
neiictByromux Macc). Koncranta ckopoctu. Kunermueckoe ypaBHenue. Ilopsmoxk
MOJIEKYJISIPHOCTh peakluu. OCHOBHOM 3aKOH XMMUYECKOW KMHETUKH JUIsl TETEPOT€HHBIX PEAKIIHI.

3aBHCHMOCTH CKOPOCTH PEAKIUU OT TemrepaTypsl. TemnepaTypHblii K03 duimeHT ckopoctu
peakiuu. YpaBHeHHe AppeHuyca. JHEPTUsl aKTUBAIINH.

[ToHsiTHE O TOMOT€HHOM U T€TEPOre€HHOM KaTaJIM3e.

Xumuueckoe paBHoBecue. OOpaTtuMbie U HeoOpaTuMble peaknuu. KoHCTaHTa XMMHYECKOTO
paBHOBecus. CMelieHue noyiokenus pasHoecus: U npuHuun Jle [larense - bpayna. Xumuueckoe
PaBHOBECHE B r€TEPOTE€HHBIX CUCTEMAX.

Pa3neua 4. PacTtBopbl

Onpenenenue u knaccudukanus pacTBopoB. PacTBopenue kak (prU3NKO-XUMHUUECKUH MpoLecc.
ConbBatanst U ruapatanus. PactBopuMocts. CriocoObl BBIpRXKEHHUS KOHIICHTPAIIMH PAcTBOPOB.
PacTBOpBI 371EKTPOIUTOB U HEAJIEKTPOIUTOB.

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

Boanbie pacTBOpBI 351EKTPOAUTOB. KOMMYECTBEHHBIE XapaKTEPUCTUKH 3IEKTPOJIUTUUECKON
JUCCOLMAIMU: CTENEeHb AUCCOLMAIMU, KOHCTAHTA AMCCOLMALMM. 3aKOH pa3BeneHus OcTBaibla.
N3orornueckuii kod((HUIIUEHT, €ero CBS3b CO CTEMEeHBbIO auccoruanuu. OCOOCHHOCTH BOJIBI Kak
pactBopuTtens. Bogopoauslii nokasarens cpeast (pH).

Iupponus cosneit. IOHHO-MOJIEKYJIIpHBIE M MOJICKYJISIPHBIE ypaBHEHUs1 ruaponn3a. CTeneHnb
THIIPOJIA3a, KOHCTAHTA THAposn3a. HeoOpaTuMBbIii THIpons.

PaBHOBEeCHE «MamOpPacTBOPUMBIN SJIEKTPOJUT — HACBIIICHHBIM pacTBOp». [IponsBeneHue
PacTBOPUMOCTH. Y CIIOBUS BBINIAJICHUS U PACTBOPEHUSI OCAIKA.

Pasznen 5. OCHOBBI 3JIEKTPOXUMHH
Tema 1. DnekTpoXUMHYECKHE MPOLECCHI

Onpeznenenue u Kiaccu(pUKanys IMEKTPOXUMHUUYECKHUX MporieccoB. [IoHsATHE 00 37eKTPOIHOM
noteHuuane. [anpBannueckuii snemedT Jlanuans-SAxobu. CTaHmapTHBI BOJOPOAHBINA AIEKTPO.
VpaBuenne  Hepucra. Pacuer 3OJIC  rampBanmyeckoro  anemeHTa.  OKHCIUTENBHO-
BOCCTAHOBUTENbHBIN MOTeHIMaN. HampaBiieHne NpoTeKaHUs OKHUCINUTEIbHO-BOCCTAaHOBUTEJIbHBIX
peaxuuii. [Tomsspuzanus 3JI€KTPOAOB.



XVMHUYECKNE HCTOYHUKM TOKA. [anbBaHMYECKHE 3JIEMEHThl. TOIUIMBHBIE AJIEMEHTHI.
AKKYMYJISITOPBI.

DIIEKTPOIN3 KAK OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIN MPOLECC. DIEKTPOJIN3 C pACTBOPUMBIMHU
Y HEpacCTBOPUMBIMHU aHOJaMHU. 3akoHbl Dapanes.

Tema 2. Koppo3us u 3a1uta MeTa/1J10B M CIIJIABOB

Knaccudukanus KOppOo3HOHHBIX MPOIECCOB. DIEKTpoXUMHUeckas kopposus. Kopposus c
KHCJIOPOJHOM M BOJOpPOAHOHN aenosisgpuzauueil. KoHTakTHass KOppo3us. OJNEKTPOXUMHUYECKAs
KOPpO3Usl MAJIOYTJIEPOIUCTON CTaNIH.

Xumuueckass kopposus. ['azoBas koppos3us. XumHuUecKass KOpPpPO3Msl B KHUAKHX
HERJIEKTPOJIUTAX.

Mertoapl 3anuThl OT KOppo3uu. 3ammuTHas arMochepa. MHrHOUTOPHI KOppOo3uH. 3amuTHBIE
MOKPBITHS: METAIUNINYECKHUE, HEMETAIUIMYECKUE. DIEKTPOXUMHUYECKAs 3alUTa.

34 TemaTrnka ceMHHAPCKUX/NPAKTHYECKHUX U J1a00PaTOPHBIX 3aHATHI

3.4.1. JlaGopaTopHbIe 3aHATHSA

Paznen 1. OcHOBHBIE CTEXMOMETPHUECKHE 3aKOHBI XUMUHU

Jlabopamoprnas paboma Nel. Texuuxa 6Oezonachocmu npu pabome 6 XUMUUECKOU
nabopamopuu. 3HakomMcmeo ¢ 1abopamopHvim 000pyY008AHUEM.

Jlabopamopnas paboma Ne2. Pacuem Onumbl XuMuieckou cesa3u

Pa3znen 2. OCHOBBI XUMUYECKOM TEPMOJUHAMHUKHU

Jlabopamopnas paboma Ne3. Duepeemuueckue 3¢hghexmvi Xumuueckux peaxyuti

Pa3znen 3. Xumudeckasi KHHETHKA U KaTalu3

Jlabopamopnas paboma Ne 4. Cxopocmsb xumuueckux peakyuil. Xumuyeckoe pasHogecue

Paszpnen 4. PactBopsl

Jlabopamopnas paboma Ne5. Pacmeopwi 21ekmpoaumos

Jlabopamopnas paboma Ne6. OxuciumenbHO-60CCMAHO8UMENbHBLE PEAKYUU

Tema 5. OCHOBBI 3EKTPOXUMHUHU

Jlabopamopnas paboma Ne7. Pso nanpsasicenuti Memanios u d1eKmpoxXumMuieckas Koppo3sus

Jlabopamopnas paboma No§8. Dnekmponus pacmeopos 31eKmpoiumos

3.5 TemaTuka KypcOBbIX IPOEKTOB (KYPCOBBIX padoT)
KypcoBsbie paboThl He MpeyCMOTPEHBI

4. Y4eOHO-MeTOAMYECKOE U MH(OPMALIMOHHOE o0ecevyeHmne

4.1 OcHoBHas1 JiuTEepaTypa
1. Xumus [Dnextponnsiit pecypc]: yueo. / JI.LH. baunos [u ap.]. — Dnexrpon. gaH. — CaHKT-

[TerepOypr: Jlanp, 2012. — 480 c. — Pexxum noctymna: https://e.lanbook.com/book/4040. —
3ari. ¢ sKpaHa.

4.2  JlonoJHUTeJbHAA JUTEPATYypa
1. Xumus [Dnextporssiid pecypc]: yueo. / JLH. bimnaos [u ap.]. — DnextpoH. nan. — CaHKT-

[TerepOypr: Jlanp, 2012. — 480 c. — Pexum moctyma: https://e.lanbook.com/book/4040. —
3ari. ¢ 3KpaHa.
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2. benkuna, E.M. OOmas u HeopraHuyeckas XUMHs: Y4eOHO-METOAMYECKOe mocobue
[DnexTpoHHBI pecypc]: yuebd.-meton. mocodbue / E.M. benkuna, K.I1. Uyrinoa. — DnekTpoH.
nan. — Cankr-IlerepOypr: HUY HWTMO, 2015. — 56 c¢. — Pexum pgocryna:
https://e.lanbook.com/book/91516. — 3ar. ¢ skpana.

3. Konommna, C.H. Masslit 1a00opaTOpHBII IPAKTUKYM 110 XUMUU. 15 CTYI€HTOB HAIIPaBJICHHS
noaroroBku 190600 - "OkcruryaTanust TpaHCIOPTHO-TEXHOJIOTHYECKUX MAIIMH U KOMILIEKCOB"
[DnexTpouHsIii pecypc]: yueb. mocodue / C.H. Konommna, B.A. ITuckypeBa. — DIEKTpOH. aH.
— Open: Openl’AY, 2014. — 128 ¢. — Pexxum noctyna: https://e.lanbook.com/book/71384. —
3ari. ¢ 3KpaHa.

4. Xumus: y4yeOHUK M TPAKTUKyM ISl IpHKJIagHoro OakamaBpuara / T.B. MaprteHoBa, U.B.
AptamonoBa, E.b. 'onynos — M.: M3narensctBo FOpaiit, 2015. — 394 c.

4.3  DJleKTpOHHBbIE 00pa3oBaTe/bHbIE PeCypChl
1. DnexkTpoHHbIe 00pa3oBaTeNbHbIE PeCypchl (OHIAWH-KYpC), COJEpKallue MaTephall JEeKIMH

(TeKCT JIEKUMi U Mpe3eHTalu ), BUACO U ONHCAHUE TAOOPaTOPHBIX paboT, MPOMEKYTOUHBIEC U
UTOTOBBIE TECTHI 10 MaTepuaiaM Kypca JOCTYIHBI Ui M3ydeHus Ha mardgopme LMS mo
ccolike: https://online.mospolytech.ru/course/view.php?1d=3149

2. HTepHeT-pecypchl BKJIIOYAIOT y4eOHO-METOJINYCCKUE MAaTepHalibl B DJICKTPOHHOM BHJIC,
MpeACTaBICHHbIE  HAa  caiite  http:/mospolytech.ru/ B pazgene  «bubmnortexa»
http://lib.mami.ru/lib/ebs

3. Tlone3Hble yueOHO-METOIUYECKUE U NHPOPMAIIMOHHBIC MaTEPHAJIbI IPE/ICTABIICHBI HA CaliTax:

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

MarepuaabHo-TeXHHYECKOe o0ecreyeHne

e Aynutopuu u naboparopun kadeapsl « XumMOnoTex» 060pyA0BaHbl KOMIIBIOTEPHOIN U MYJIb-
TUMEIUNHON TEXHUKOMN.

e Jlnsa nmpoBeneHus JJaboOpaTOpHOro MPAKTHUKyMa Ha COBPEMEHHOM YPOBHE IIPH BBINOJIHEHUU

71a00paTOPHBIX pabOT MPeTyCMOTPEHO UCIIOIB30BAaHUE CIEAYIOMET0 000PYA0BAHMS:

. DOTORNEKTPUUECKUN KaTIOPUMETP

. AKBaMCTUILIATOP

. AHaNnUTHYECKUE BECHI

. Texnudeckue Bechl

. DIEKTPUYECKH MOJTyIPOBOIHUKOBBIN BBIITPSIMUTEID
. MunnmmamnepmeTpsl

. CymmunbHbI# mKad

. @TOPOIIACTOBBIE KATTOPUMETPHI

. TepmomeTpsl

10. DnexTponnsepsl

11. pH-meTp-uonomep

O 00 3 N i & W N —

12. BoITspkHBIE TIKA(DI

6. MeToauveckue peKoMeH AU



11

6.1 Meroauuyeckue peKOMEHIALMHU 1JIS NIPenoJaBarelis 10 OpraHu3anuu
00y4eHus

Metonuka mnpenogaBaHus IUCLUUIUIMHBL «XHUMHUS» M PeAN3alysg KOMIETEHTHOCTHOTO
NOJIX0Ja B M3JI0KEHUM U BOCHPUITHM MaTepuaa MpelyCMaTpUBAET UCIOJIb30BAHUE CIIEAYIOLINX
aKTUBHBIX M MHTEPAKTUBHBIX ()OPM MNPOBEAEHUS T'PYNIIOBBIX, MHAMBUIYAJIbHBIX, ayJIUTOPHBIX U
BHEAYIUTOPHBIX 3aHATUN!

- YTE€HUE JIEKIUHA C UCTOIb30BAHUEM MHTEPAKTHUBHBIX CPEACTB HAIISIHOCTH (Ipe3eHTallNH,
BUACO(DMIBMBI C IEMOHCTPALIMEH XMMUYECKOT'O SKCTIEPUMEHTA);

- BBINOJIHEHUE CTYJCHTaMU MHIMBHIYaJbHBIX CaMOCTOSATENBHBIX paboT U  paboT
71a00paTOPHOTO MPAKTHKYMa.

[IpenycMoTpeHa BO3MOXKHOCTh HMCIIOJIb30BaHMS 3JIEKTPOHHOTO OOy4YeHMsl, AUCTAaHIIMOHHBIX
oOpa3oBaTenbHBIX TexHONOoTui. Bece martepuansl pazmematorcss B C[IO Mockosckoro IlonnTtexa
(https://online.mospolytech.ru).

6.2 MeToauueckue YKazanus AJd oﬁyqammnxm 10 OCBOCHHUIO JUCIIUITJIMHBI

B mporecce 00ydeHHsT HCTIONB3YIOTCS CIEIYIONINE OICHOYHBIE (OPMBI CAMOCTOSTEITHHON
paboThl CTY/IEHTOB, OLICHOUHBIE CPEJCTBA TEKYILIErOo KOHTPOJS YCIEBAEMOCTH M IMPOMEXKYTOUHBIX
aTTeCTalUN:

1) KOHTPOJIbHBIE BONIPOCHI,

2) UHIUBUAYAJTbHBIC 3aJJaHNUs,

3) moAroTOBKA U 3alIuTa J1a00paTOPHBIX padoT,

4) TecToBble 3a7aHus B cucteme LMS.

Jiist 3aBepiieHust paboThl B CEMECTpE CTYACHT JOJDKEH BBIIOJIHUTD BCE JIAOOpaTOpHbIE paboThI,

KOHTPOJIBHBIC MCPOIIPUATHA, UMCTh MMOJTHBINA KOMILIEKT NOArOTOBJICHHBIX JOMAIIHUX BaﬂaHHﬁ.

[IpomesxyTouHas aTTecTays Mo pe3yjabTaTaM CeMecTpa MO AUCLUUIUIMHE MPOXOIHT B (hopme
JK3aMEHa.

7. DoH OLICHOYHBIX CPECTB

7.1  MeToabl KOHTPOJISI M OLICHUBAHUS Pe3yJIbTATOB 00y4eHHs
ITpomesxyTouHas aTTecTays o0yyaromuxcs B GopMe sK3aMeHa IPOBOIUTCA 110 pe3yIbTaTaM

BBINOJIHEHHUSI BCEX BUJOB y4eOHON paboOThl, MPETyCMOTPEHHBIX YYE€OHBIM IUIAHOM M0 JaHHOU
JUCLUUIUIAHE (MOAYIIO), IPY ATOM YUYHUTHIBAIOTCS PE3yJIbTaThl TEKYILIET0 KOHTPOJIS YCIIEBAEMOCTH B
TedeHue cemectpa. OIEHKa CTENEHHM AOCTIDKEHHsS OOydYaloUIMMHUCS TUIAHHUPYEMBIX pPe3yJIbTaTOB
o0ydeHHs MO AUCUMIUIMHE (MOJYJI0) MPOBOAMUTCA MPENOJAaBaTENEM, BEIYIIUM 3aHITHS IO
JUCHUIUIMHE (MOJYJII0) METOJOM SKCIEPTHOW OIEHKHU. JlomyckaeTcss MCIob30BaHHE OalIbHO-
PEUTHHTOBOM CHUCTEMBI, YIUTHIBAIOIIEH JOCTIKEHUS 00y4JaroIiero B TeueHue cemectpa. [1o utoram
IPOMEKYTOUHOM aTTeCTalMM IO JUCHMIUIMHE (MOIYJI0) BBICTABISETCA OLIGHKA OTJIIMYHO,
«XOpOUIO», «yAOBIETBOPUTEIIEHO» WIIH «HEYIOBIETBOPUTEIILHOY.

K mpomexxyTo4HO# aTTecTaluy JOIMyCKAIOTCsl TOJNBKO CTYACHTHI, BHINOJIHUBIINE BCE BUIBI
yuebHOi paboThl, IpelyCMOTpEeHHbIE paboueil mMporpaMMoi 1Mo TUCHUITIMHE « XUMUS»: BBITOJIHUINA
U oopMuIIK J1aOOpaTOPHBIE paOOTHI, BHITOIHUIN KOHTPOJIbHBIE PAOOTHI.

7.2  IlIkana M KPUTEPHHU OLICHUBAHHUS Pe3yJIbTATOB 00y4eHus

Mlkana
OLlCHUBAaHUA

Onucanue
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OTIU4HO

BrimonHeHnsl Bce BHABI y4eOHOM pabOThI, NPEAyCMOTPEHHBIE
yueOHbIM M1aHOM. CTyAEeHT JEMOHCTPUPYET COOTBETCTBUE 3HAHUU,
YMEHHM, HAaBBIKOB NPUBEIEHHBIM B TaOJMLAX IOKa3aTelel, Oonepupyer
MPUOOPETEHHBIMU 3HAHUSIMH, YMEHUSMHU, HaBBIKAMH, MPUMEHSET HUX B
CUTyalUsX MOBBIIIEHHOW ClI0XHOCTU. [Ipu 3TOM MOryT OBITH TOMyLICHBI
HE3HAYUTENbHbIE OMUOKHU, HETOYHOCTH, 3aTPyAHEHUS MPU aHAIUTUIECKUX
omnepanusx, MEepeHOCe 3HAaHMM M YMEHHIl Ha HOBBIE, HECTAHJAPTHBIC

CUTYyalHH.

Xopouio

BoinonHens! Bce BUbl yueOHOU pabOThl, MPeayCMOTPEHHBIE
y4eOHbIM T1aHOM. CTYJIEHT IEMOHCTPUPYET YaCTUYHOE COOTBETCTBHE
3HAHWUW, YMEHU, HABBIKOB MIPUBEACHHBIM B TaOJIHMIIaX OKAa3aTENeH.
JlomyckaroTcs He3HAYUTENbHBIC OIUOKY, HETOYHOCTH, 3aTPyAHECHUS TIPH
AHATUTUYCCKUX OTIePaIUsIX.

Y nosnerBopure
JIBHO

BeimonHensl Bce BHMIbl yuyeOHOM pabOThl, NpeayCMOTPEHHbIE
yueOHbIM TIaHoM. CTyIOeHT JOEMOHCTPUPYET HEIMOJHOE COOTBETCTBUE
3HaHUH, YMEHHH, HaBBIKOB NPUBEACHHBIM B TaOJHMIIaX MOKa3aTeseH.
JlomyckaroTcs 3HAuMUTENbHBbIE OIIMOKU, MPOSBISAETCS HEAOCTATOYHOCTh
YMEHHH, 10 psily oKa3aTesel, 00y4aromuicsl HCIBITHIBAET 3HAUUTEIbHBIE
3aTpyIHEHUS NPU ONEPUPOBAHMM YMEHHSAMH IIPU MX IEPEHOCE HA HOBBIE

CUTYyaITUH.

HeynosnerBopu
TEJIbHO

He BpmonHeH oamH wiun Oojee BUAOB Y4eOHOW paboTHI,
MPEyCMOTPEHHBIX Y4eOHBIM MIaHOM. CTYJIEHT JEeMOHCTPHPYET HEMOJTHOE
COOTBETCTBHE 3HAHWH, yMEHWH, HAaBBIKOB NPUBEICHHBIM B TaliMIax
MOKa3aTenei, JOIMyCKAaroTCs 3HAYUTEIbHBIE ONIMOKH, IPOSBIISETCS
OTCYTCTBHE 3HAHWI, yMEHHI, HAaBHIKOB IO PsAy IOKa3aTeJel, CTyICHT
UCTIBITHIBAET 3HAUYUTEIbHBIC 3aTPYJHEHUS NIPU OTIEPUPOBAHUU 3HAHUSIMU U

YMCHUSMU IIPU UX NIEPCHOCC HA HOBBIC CUTYAllUH.

7.3

OneHovHble cpeacrsa

7.3.1. Texywuit konmpono

Hepeuenb OUECHOYHbBIX cpe()cme no ()ucuunﬂune «Xumuay

Ne OC

HaunmenoBauue
OLIEHOYHOT'O
CpeacTBa

Kpatkas xapakTepucTika OLlEHOUYHOTO Cpe-
CTBa

[IpencraBienue
OLIEHOYHOT'O Cpeji-
ctBa B ®OC

PasnoypoBHe-
BBIC 33J1a4U U
3a/laHus
(P33)

Paznuuaror 3a1aun 1 3a0aHus:

a) penpoAYKTUBHOI'O YPOBHS, IO3BOJISIOLINE
OLIEHUBATh U AUArHOCTUPOBAThH 3HAHME (akK-
THYECKOTO MaTepuana (0a30BbIe  MOHATHS,
QITOPUTMBI, ()aKThl) U YMEHHE MPABUIIBHO HC-
M0JIb30BaTh CHEIHATbHBIE TEPMHUHBI U TTOHS-
TUSl, y3HaBaHUE OOBEKTOB U3YyUCHHS B PAMKax
OIpPEICIEHHOTO pa3/ieia JUCIMILIUHBL

Kommekr paszno-
YPOBHEBBIX 3a1a4 U
3aJaHul
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0) PEKOHCTPYKTUBHOTO YPOBHSI, TO3BOJISIO-
e OILICHUBATh Y THarHo-
CTHPOBATh YMEHUS CHHTE3UPOBATh, aHAJIN3U-
poBaTh, 00001aTh PAaKTUUECKHI 1 TEOPETH-
YeckHil MaTepuai ¢ GopMyIupoBaHHEM
KOHKPETHBIX BBIBOJIOB, yCTa-
HOBJICHHEM IPUYUHHO-CIICJICTBEHHBIX CBSI3€H;
B) TBOPYECKOT'O YPOBHSI, TIO3BOJISIOIIUE OIIC-
HUBATh U IMAaTHOCTUPOBATH YMEHHMS, UHTE-
TpUpPOBATh 3HAHUS Pa3IMYHBIX 00JacTeH, ap-
T'YMEHTHPOBATh COOCTBEHHYIO TOUKY 3PEHHUSI.
CpelcTBO KOHTPOJIsl, OPraHU30BaHHOE Kak cie-
IuanpHas Oecena mearornaeckoro paboTHUKA
YcTHBIM onpoc,  c 00y4JarolMMces Ha TEMBI, CBSI3aHHbIE ¢ N3y4dae-[Borpocs! o

2 cobOecenoBaHre, |[MOU TUCIUIUIMHOMN, M PACCUMTAHHOE Ha BBIAC- TeMam/pasjieiam JInc-
(YO) HeHue 00beMa 3HaHUN, 00yUaroIIEerocs Mo 180500010500508
OTIpEICIICHHOMY pa3Jielly, TeMe, MpodieMe u
T.11.
CucremMa CTaHIapPTH3UPOBAHHBIX 3aJaHHM, 1103~
3 TecT BOJISIOLIIAS aBTOMAaTU3UpOBaTh |[DOH] TECTOBBIX
(T) [IpOLIEYPY U3MEPEHMS YPOBHS 3HAHUM U yMe- 3aJJaHui

HUM 00yYaromerocs.

IIpumepbl pa3HOYPOBHEBBIX 3a1a4 M 3aJaHMIi 10 pa3aeay «OCHOBBI JIEKTPOXUMHU»
3ananue 1. B coequHeHnn ¢ KakuM MOJy3JEMEHTOM YKa3aHHBIN 3JIEKTpoJ OyJaeT aHogoM?
Hanummre ypaBHeHHs COOTBETCTBYIOIIUX MOTYPEAKIMHA.

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

3ananue 2. Pemure pacyeTHyo 3a/1a4y.

1. BblunicnuTe mOTEHIMAN cepeOpsSHOTO OHIIEKTPOJa B HACHIINIEHHOM pacTBope AgBr
(ITP=6-10""%), conepxamero 0,01 momns/m KBr.

2. Paccuuraiite 351eKTpoAHbIN noTeHran Maraus B 0,1 M pactBope ero cosu.

3. Paccunraiite 3MeKTpPOJIHBIN MOTEHIMAI LIMHKA B PAacTBOPE €ro COJM C KOHLEHTpauuen
moHoB Zn>*0,01 mMomb/m.

4. Paccuuraiite a51eKTpoaHbIN noTeHnuan mapradma B 0,001 M pactBope ero comu.
5. PaccuuTaiite 51eKTpoaHbIN noTeHIman xpoma B 0,1 M pactBope ero cosiu.
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6. Berauciante moTeHIMan CBUHIIOBOTO AJIEKTPO/Ia B HACKIIIIEHHOM pacTBope PbBr2(ITP=9-10"
6), ecrn KOHIIEHTpaIMs HOHOB Br™ B pacTBOpe paBHa 1 MOJB/.

7. KakoB nmoTeHIman BOJI0pOIHOTO AtekTpoaa mpu pH 3,57
8. Paccumraiite snextpoanblil morenmnuan xenesa B 0,001 M pactope FeSOa.
9. Paccuuraiite snexTpoanbiil norennuan nuuaka B 0,1 M pactsope Zn(NOs3)s.

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

11. Paccuuraiite >1€KTPOHBIN TIOTEHIUAN PTYTH B PacTBOPE, KOHIEHTpanus noHos Hg”'B
kotopoM paBHa 0,001 moms/m.

12. PaccuuTaiite 3nekTpoaHblid noteHuain mapranna B 0,01 M pactsope MnSOa.

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

14. PaccuuTaiite sneKTpoaHbli moteHiman kodansra B 0,001 M pacTBOpe ero comm.

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

3apanue 3. PacctaBbTe K03 (UIMEHTHI B cxeMe peakiuu. OIeHUTe BEpOITHOCTh
IPOTEKaHUs polecca B yKa3aHHOM HalpaBJI€HUH NPU CTAHJAPTHBIX ycloBUsAX. OTBeT
HOJITBEPANTE PACUETOM.

e Cxema peakiuu
BapHaHTa
1 H2SeO3+HI—I>+Se+H20
2 NaClO4+KI+H2SO4—>NaCl+1>+K2SO4+H20
3 NaClO3+KI+H20—NaCl+1,+KOH
4 KMnO4+FeSO4+H2S04—>MnSO4+ Fea(S04)3+K2SO4+H20
5 K>CrO4+KCl+H20—Cr(OH);+KOH+Cl2
6 KBrO3;+KBr+H2SO4—Br+K2SO4+H20
7 KC103+FeClo+HCl—FeCl3+KCI+H20
8 NaBr+K2Cr207+H2S04—>Cr2(S04)3+Br2+K2SO4+NaxSO4+H20
9 SnCl+HNO>+HCl—SnCl4+NO+H20
10 NaBr+MnO>+H2SO4—>MnSO4+Br2+Na2SO4+H20
11 HCI+MnO2—>MnCl+Cl+H20
12 KBr+KCl0O+H20—KCI+Br,+KOH
13 K2Cr207+KNO2+HNO3—Cr(NO3)3;+ KNO3+H20
14 Cr(OH)3+Cl2+NaOH—Na>CrO4+NaCl+H20
15 KClO3+FeClb+HCl—FeCls+KCI+H20

3ajpanue 4. Pemnre pacyeTHyO 3a1a4y.

1. Breruncnere DJ1C snementa, coctosmero u3 Zn B 0,1 M pactBop ZnSOs4 u Pb B 0,02 m
pactBope Pb(NO3)2. CocTaBbTe cXeMy 3JIEMEHTa.

2. IIpu kakou konyenmpayuu uornos xpoma I/[C anemenma, cocmasneHHo2o U3 Xxpomoso20 u
CMAHOAPMHO20 YUHKOBO2O0 3]leKmpooa, Oyoem paegen ()?

3. Uemy paBer D/IC ralbBAHHYECKOTO 3JIEMEHTA, COCTABICHHOTO U3 CEPEOPSHOTO IEKTPOIa
B 0,1 M pactBope AgNO3 1 cTaHIapTHOTO BOJOPOJHOIO 3JIEKTpoa?

4. Paccunraiite DJIC raibBaHUYECKOTO JIEMEHTA, COCTOSIIETO U3 HOPMAJIBHOT'O BOJIOPO/I-
HOTO 3JIEKTPOJa U BOAOPOTHOTO 3IEKTpoaa B pacTBope ¢ pH=12.

5. DJIC snemeHnTa, COCTaBIEHHOTO W3 craHmaprHoro Ho/2H' m cBUHIIOBOTO 3iieKTpona B
pactBope 1 M conu cBuHIa, paBeH 126 MB. KakoB noteHuuan cBUHLIOBOTO 31eKTpoia?

6. Paccuumaiime J3/[C snemenma, cocmasnenHoco u3z MeoOH020 U CBUHYOBO20 3IeKMPOO08 6
0,01 M pacmeopax ux coneti.
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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
BOJIOPOHOTO AJIEKTPO/IA.

9. Beruucnaure 3/1C MeTHO-IIMHKOBOT'O 3JIEMEHTA, €CJIM METaJUIbl TOTPY>KEHBI COOTBET-
cTtBeHHO B 0,1 M u 0,2 M pacTBOpbI X COJIEH.

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

11. Paccuunraiite 9/1C 35eMeHTa, COCTaBICHHOTO U3 MApPTraHIIEBOTO U MEAHOTO 3JIEKTPO/IOB B
0,001 M u 0,1M pactBopax uX coJel COOTBETCTBEHHO.

12. Paccuuraiite DJIC 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 MEeTAJLIbI orpyxensl B 0,01 M
pacTBOPbI CBOUX COJIEH?

14. O]1C snemeHnTa, COCTOSIILEr0 U3 CTaHAAPTHOI'O BOJOPOJIHOTO U CBUHIIOBOT'O AJIEKTPOJIOB,
coctabiisieT -160 MB. KakoBa KoHIIEeHTpalus COJId CBUHLIA?

15. Paccuumatime J3/[C snemenma, cocmasnennozo uz koovarema 6 0,1 M pacmeope ceoetui
conu u meou 6 0,01 M pacmeope cynvghama meou.

3ananue 5. Hanucath ypaBHEHMsI peaklMi 3JEKTPOIM3a HA MHEPTHBIX IEKTPOAAX pacIljiaBa

COJIH:
Bapuanr | 1 2 3 4 5 6 7 8
Coub NaCl CaClz CuBr | MgCL: | KoS Nal CuCl2 | BaBn
Bapuanr |9 10 11 12 13 14 15
Coub MgBr2 | RbCl NaxS KaSe SrCl2 Bal: | MnBn
3ananue 6. Hancars ypaBHEHUS peakilnii 3JCKTPOJIN3a Ha HHEPTHBIX JIEKTPOJIaX PACTBOPOB
COJICH:
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)s | K2COs3
BapwuanT | 9 10 11 12 13 14 15
Conm BaCl> | NaxS CuClz Mgl CaClz K2Se Ca(ClO)2
LiNOs | CH3COOK | NaNOs | KoSOs4 | K2CO3 | Rb2SO4 | Pb(CH3COO):

3ananue 7. Kakve u3 MOHOB, HIMEIOIIUXCS B PACTBOPE, U B KaKOW MOCTIEI0BATEIHLHOCTH Oy Iy T
pa3pspKaThbCsl HA KaToJie U aHoje?

Bapuanr Honsl B pacTtBOpE Bapuant Honsl B pacTtBOpE
1 SO4*, K*, Fe*", CI, Cu** 2 NOs3, AI**, Sn*", CI, Ni?*
3 Be**, CH;COO", H', Pb*", I 4 Mg?*, I, Cr**, SO4*, Cu?*
5 S*, HY, CI', PO4*, Na* 6 SO4*, Hg?*, Co*", NO3", Na®
7 NOs, Fe?", H', I, Br 8 CH3COO, Pb**, K, CI, Ni**
9 Zn*" ClOs", Na®, Br, H" 10 SO4*, Cu?*, Li*, Br, H'
11 Mg?*, CI', Ni?", NOs", K* 12 Co*", NOs", CI', AI**, Rb"
13 S*, Br, H", CH3COO", K* 14 ClO4, Na*, Br,, Zn*", Cu*"
15 Ni**, SO+, A, Rb', Br-

3aganue 8. Pemnre pacueTHyIo 3a/1a4y.
1. Kak u3MeHsATCS Macchl MEIHBIX KaToJa W aHOJa, €CIM Yepe3 pacTBOp cyibdaTa Menu
MPOMYCKATh JIEKTPUUECKUM TOK criion 1,5 A B TeueHue 3 4yacoB?
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2. Kakoe KOJMYECTBO 3JEKTpUYECTBa MOTpeOyeTcst Ui BBIACICHHUS M3 PAcCTBOpA CEPHOM
kuciotsl 20 r Bogopoaa?

3. 3a 10 munym uz pacmeopa niamunogou coiu mok cunou 54 evioenun 1,517 e memanna.
Onpedenume MOIAPHYIO MACCY IKEUBATIEHMA NAAMUHD.

4. Cxonbko BpemeHu norpedyercs mist ocaxkaenus 100 r ceunna u3 pactopa Pb(CH3COO):
TOKOM cujion 3 A?

5. Uemy paBHa SKBMBaJICHTHAsl Macca KaJMus, €CJIH JUIsl BbIAEIEHUS 1 I ero U3 paciiiaBa Coiau
HaJI0 TpomycTUTh yepe3 pactBop 1717 Kin anektpuyectra?

6. Kakoe konndecTBo sneKTprudecTBa norpedyercs s monydeHus 1, 28 Kr uucToit menu u3
pactBopa ee coyn?

7. CKOJBKO BpeMeHH MoTpedyeTcs i nonydeHus 10 1 kucaopoa 3JIeKTPOIU30M pacTBoOpa
NaOH npu cuie Toka 2A?

8. CkosbKO BpeMeHH MoTpeOyeTcs A MOIydeHus 2 MoJIel BOJIopo/ia MpH cuie Toka 4 A?

9. Yepes pactBop cyibdara HaTpus B TedeHue 10 MunyT npomyckanu Tok cuiioi 0,5 A. Kakue
OPOAYKTHl U B KaKUX KOJMYECTBAX OOpa3ylOTCs Ha IUIATHHOBBIX KaTOAE M aHOJE (AJIEKTPOIHbIC
MIPOCTPAHCTBA pa3ielieHbl nuadparmoit)?

10. Tok cuioit 2 A BwiensieT u3 pactsopa xiopuzaa 3onota(lll) B teuenne 1 vaca 4,905 r
30J10Ta. BpIuMcuTe SKBUBAJIIEHT 3TOrO METaJIA.

11. Kakast macca cepebpa BbIIEIHUTCS MPH MPOXOXKICHUHM TOKa CHJIOW 6 A depe3 pacTBOp
AgNOs3 B Teuenuun 30 MuUHYT?

12. TIpu npoxoxaenun depes pactBop NaOH B Teuenwe 2 MuHYT Bblgenunoch 30 cm®
BOJIOpO/ia NpHu H.y. Haiinute cuiny Toka.

13. Ilpu npoxoxxnenuu Toka cuioi 0,5 A 3a 1 yac u3 pactsopa CuSO4 Beiaenunocs 0,5927 r
mMeau. OmnpenennTe MOJISIpHYI0 MacCcy 3KBUBAJICHTa ME/IH.

14. Kakoit 06beM kuciopoaa (H.y.) BBIISIUTCS MPU MPOITyCKAaHUU TOKA CUJION 6 A B TeUeHHE
30 muHyT uepe3 BoaHbI pactBop KOH?

15. Tok cunoii 1,5 A mpoxoaut uepe3 pactBop BiCls B Teuenune 20 munyt. Haiinute maccy
Pa3I0KUBLIETOCS 3JIEKTPOIIUTA.

3ananue 9. Pemurte 3a1auy Ha pacyeT BbIXOa 110 TOKY.

1. ITpu npoxoxaenun 18000 Kn snexTpuuecTBa depe3 MOAKUCICHHBIH pacTBOp Cyib(ara
HUKEJS Ha KaToJ/€ BbIIEIWIOCH 5 T HUKESA. BblurcauTe BBIXOJ MO TOKY JJIsl MPOLecca BbIIEICHUS
HUKeJI U 00beM 00pa30BaBIIErocsi BOJOPOJA.

2. BoluncnuTe BBIXOJI IO TOKY, eciu u3 pactBopa AuCls B Teuenue 1 yaca npu cuie Toka 2 A
BBIJICJIWIOCH 4,5 T 30J10Ta.

3. Tok cuoit 1,5 A Bermenwt u3 pactBopa CdSO4 3a 40 MuHyT 2 T KagMus. Beraucimre BeIXOT
0 TOKY.

4. Kakas macca cepeOpa BbLACIUTCS IIPH MPOITyCKaHUU Toka cuiion 3 A yepes pactBop AgNO3
B TeueHre 30 MUHYT, €CJIN BBIXOJ 10 TOKY COCTaBisieT 95%?

5. Beiuncnure BbIXOA IO TOKY, €ciiu npu rnpoxoxxaeHuu 8000 A-4 3yieKTpuiecTBa BbIIEIHIOCH
4,48 xr kaneius u3 paciiaBa CaClo.

6. CKOJIbKO MeNM BBIIEIUTCS Ha KaToje, NpU NpOIyCcKaHUM Toka cuioi 1,5 A B TeueHue 2
4acoB, €CJIM BBIXOJ] IO TOKY cocTaBiisieT 80%?

7. Ilpu paduHUpOBAaHUH MEIH U3 PACTBOPA COJU BhIAENsAETCS 338 T MeaU MPU MPOXOXKICHUH
300 a-g ssekTpuyecTBa. Beryuciaure BbIXOA MOTOKY.

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 BelienuTcs mpu anektponusze Pb(NOs)2 B Teuenue 1 yaca mpu cune
TOKa 5 A, €clii BBIXO/I TTO TOKY cOocTaBisieT 75%?

10. Tok cunoit 3 A BbIAENsI€T U3 pacTBOpa CoM Kaamus 3a 1 yac 6 r Merayuia. Beruucnure
BBIXOJI 10 TOKY.
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11. Ilpu npoxoxaenun Toka cuitoit 0,5 A 3a 30 MunyT u3 pactsopa CuSO4 Beiienuiiocs 0,27
r Meau. OnpeaenuTe BIXOJ 10 TOKY.

12. Kakoit 00beM BOJOpO/a BBIIEIUTCS MPH MPOMYCKAHUU Yepe3 PACTBOP CEPHOM KHCIOTHI
TOKa CUJION 2 A B T€YEHHUE 2 4acCOB, BBIXOJI 10 TOKY cocTaBisieT 93%?

13. Ilpu nponyckanuu Toka cuioi 2,5 A depe3 pactBop ZnSO4 B TeUEHUE 2 4acOB Ha KaTOJIe
BBIJIETUIIOCH 5,1 T iuHKa. OnpenenuTe BbIXO 10 TOKY.

14. BeruuciuTe Maccy HUKeIN, BeAeUBILIErocs npu asnekrponuse NiClz TokoMm 2 A B TeueHHe
30 MUHYT, eciii BBIXOJ IO TOKY cocTaBisieT 90%.

15. Ckonvko Kn snexkmpuuwecmea nompeOyemcs O0as noayuenus 2 molell 8000p0oa
NEKMPOIUZOM 800bl, €CU 8bIX00 NO MOKY cocmasnsem 85%?

3ananue 10. Kakoii n3 HaXOAAIIMXCS B KOHTAKTE METAJUIOB OyI€T NOJBEPraThbCsi KOPPO3UHU B
arpeccuBHOM cpene? Hamummre ypaBHEHHs] KaTOJHOTO W aHOIHOTO TPOIIECCOB B a) KHUCIIOH, 0)
HEUTPaAJIbHOU cpefax.

Bapuant 1 2 3 4 5 6 7

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

HpnMep TecTa Mo TeMe « KMHeTHKa M KaTaJIu3»

1. KoHCcTaHTa CKOpOCTH XUMUYECKOW PEAKIIUU HE 3aBUCHUT OT ...

1) npupozasl pearupyroumx BELUIECTB;

2) KOHILEHTPALUU pearupyrouyx BEeIEeCTB;

3) TeMmeparypsbl.

2. 3MepeHune MHTEHCUBHOCTH IOTJIOLEHUS CBETA —

1) pedpaxkTomerpus;

2) (POTOAIEKTPOKOIOPUMETPHS;

3) KyJIOHOMETpHS.

3. YacTHBIC KHHETUYECKUE TIOPSIIKA MOTYT IIPUHUMATh 3HAUYCHUS:

1) uensle, IpoOHBIE;

2) HyJeBble, OTPULATEIbHBIE;

3) Bce BbIIIE NIEPEUNCIICHHBIE.

4. NO2+CO=NO+COz2 — ypaBHEHHE ... PEAKIIH:

1) MOHOMOJEKYJISAPHOM,

2) OUMONEKYISPHOH,

3) TpUMONEKYJISPHOM.

5. KoHueHTpamus TMHEHHO yMEHBIIAETCS CO BPEMEHEM B PEAKLHUSAX ...[OpSAAKa:
1) nynesoro;

2) mepBoro;

3) BTOpOTO.

6. i:L+kz' -
C C

0
1) KuHeTH4YecKoe ypaBHEHHUE NEPBOIo MOPSIKa;
2) KUHETHMYECKOE YpaBHEHHUE HYJIEBOIO MOPSIKA;
3) KHHETHYEeCKO€ ypaBHEHHE BTOPOIO MOPSIKA.
7. DHeprust cBeTa I0JHKHA OBITH MOTJIONIEHA MOJIEKYJION pearupyromero COeAMHEHMs —
1) 3akon I'portryca-/Ipeitnepa;
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2) 3akoH llTapka u DiiHIITENHA;
3) BTOpOH 3aKOH (POTOXUMHUH.

1. C
8. k= 2,303—lgF° - KOHCTaHTa CKOPOCTH PEAKIIUH ... OPSIKA.
T

1) Hynesoro.

2) mepBoro,

3) BTOpOTO.

9. K pa3BeTBIEHHBIM [[EMTHBIM PEAKIUSAM OTHOCUTCS PEAKITHUS ...
1) xmopupoBaHUA YTIIEBOIOPOIOB;

2) ropeHue OCH3MHA B BUTATETIE;

3) B3pBIB BOAOPO/A U XJIOpA.

10. I'eTeporeHHbIii KaTaTUTHYECKUN MIPOIIECC MPU BBICOKOM TeMIiepaType MPOTeKaeT Mo/. ..
1) BuemHeanddy3nOHHBIM KOHTPOJIEM;

2) KUHETHYECKUM KOHTPOJIEM;

3) BHyTpuIH(pGY3UOHHBIM KOHTPOJIEM.

IIpumepHbIe BapHaHTHI KOHTPOJILHOM padoThI

Bapmuanr 1

3ananue 1. TepMmoxumuueckoe ypaBHEHHE peakuuu oopazoBanus xyuopuaa dpocdopa (111):

2Pw) + 3Clw) =2PClsw) , Ar H298 = =574 x]JIxk.

Omnpenenuts, Kakas Macca ¢pochopa BCTynuiia B peakiuio, eciu Beiaenmiocsk 1200 k/x
TEIUIOTHI.

3anmanue 2. [Toab3ysck CIPaBOYHBIME TaHHBIMH, PACCUUTATh CTAHAAPTHYIO SHEPTUIO
['u60ca nanHOM peakiuu npu Temreparype 298 K u ykazaTh, BO3MOKHO JTU CAMOTIPOH3BOJIBHOE
MPOTEKaHUE PeaKInu MpH cTaHAapTHBIX yenoBusix: NHs () + HClg) = NHaCl.

3amanwne 3. OnpenenuTsb, Kak U3BMEHHUTCS CKOPOCTh TpsiMoit peakiuu: 2NO2 ) — 2NOq) +
O2)

MpY YBEJIIMYECHUU AaBJICHUS B cucTeMe B 3 pa3za? CuuTarh 3Ty PEaKIUIO JIEMEHTAPHOM.

3anmanue 4. JIns HEKOTOPOW pPeaKI|y MEePBOTO MOPSIIKA ObLTH ONPEACTIEHBI BE KOHCTAHTHI
ckopoctu: ipu T1=313 K k&1=9-107 mun 'u In=318 K k2= 1,3-10"2mun"'. Onpenenurs
DHEPTHUI0 aKTUBAIUU Ea M IPEIIKCIIOHEHITNATLHBI MHOXKHUTEIH ko B ypaBHEHUN AppeHuyca Juis
3TOM peaKkIuu.

3aganue 5. OnpenennTp, B KaKyr0 CTOPOHY CMECTHTCS TOJI0KEHNUE PAaBHOBECHUS PEaKILIUH:

2NO) + Clagy S 2NOCly , ArH%98 =—73,6 K/, eciu: a) MOBBICHTH TEMIIEPATYPY B
cucreme; 0) MOHU3UTH O0I1Iee AABJICHHE B CUCTEME; B) YBEIMYUTH KOHLIEHTPAIIMIO XJIOPA; T) BBECTU
KaTajau3aTop.

Bapmuanr 2

3ananue 1. CornacHO TEpMOXMMHUUYECKOMY YPAaBHEHUIO pEaKLUU TOPEHUS METaHa!

CHaq) + 2020 = CO2tr) + 2H20¢), ArH98 = —880 k]

BeIiemIochk 104 k[ Termnotsl. Onpenenuts, Kakas Macca MeTaHa BCTYIHJIA B PEaKIUIO.

3amanwue 2. [loap3ysich CipaBOYHBIMHU TaHHBIMHU, PACCYUTATH CTAHAAPTHYIO SJHEPTUIO
['n606ca nanHoO# peakiuu npu temneparype 298 K u ykazaTb, BO3MOKHO JIM CaMOIIPOU3BOJIHOE
NPOTEKAHNE PEaKIUH MPH CTAHIAPTHBIX YCIOBHSIX:

CH4 () + CO2r) = 2COqr) + 2H2 ).

3aganue 3. Onpeaenurb, Kak U3BMEHHUTCS CKOPOCTh mpsiMoit peakiuu: 2NO ) + O2 )= 2NO2
)

IIpY YMEHBIICHUHU JaBJIeHUs B cucTeMe B 3 pa3a? CuuTaTh 3Ty pEaKLMIO JIEMEHTAPHOM.

3ananue 4. J{1s1 HEKOTOPOH peakIUK EePBOro MOpsIKa ObUIN ONPEesICHbI ABE KOHCTAHThI
ckopoctu: ipu T1=298 K ki=2,2:10 mun 'uT2=303 K ko=4,1-10" mun ! . Onpenenurs
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SHEPTUIO aKTUBAIMU Ea M IPEIIKCIIOHCHIIUAIBHBIM MHOKUTENb ko B YPAaBHEHUU AppeHuyca Jjs
3TOM peaKkIuu.
3anmanue 5. OnpenenuTs, B KaKyl0 CTOPOHY CMECTHTCS MOJIOKEHNUE PABHOBECHS PEAKITUH:
2CuO0@) + COm S Cu20a) + CO2r), ArH <0, ecnu: @) yBEIHMUNTH TEMIIEPATYPy B CHCTEME;
0) YMEHBIIUTH 00IIIee JaBICHUE B CUCTEME; B) YBEIUYUTh KOHIIEHTPAIIUIO OKCHIA yTIepoia
11);

I') YMEHBIIUTH NMapuaibHoe naBiieHue okcunaa yraepona (I1); o) BBectu karanusatop.

Bapuant 3

3aganue 1. B pe3ynbraTte peakiuu, TEPMOXUMUYECKOE YPABHEHUE KOTOPOM:

C2Hs0H )+ 302¢) S 2CO2(r) + 3H200x), Ar H%298 = —1374 x]JIk,

BbIZIeNUI0Ch 710 K[k TernoTsl. BeuuCIUTh Maccy 3TaHoOMa, YY4aCTBYIOIIETO B PEAKIUU
OKHUCIICHUSI.

3aganue 2. [Tonb3yack CipaBOYHBIMU JJAHHBIMH, PACCUUTATh CTAHIAPTHYIO SHEPTHIO
I'n66ca nannoi peakuuu npu remnepatype 298 K u ykazars, BO3MOXXHO JI CaMOIIPOU3BOJIBLHOE
MIPOTEKAaHUE PEAKLINUHU ITPU CTAHAAPTHBIX YCIOBUAX:

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

3amanwue 3. OnpenenuTsb, Kak HK3MEHHUTCSI CKOpOCTh TpsiMoit peakiuu: 2NO ) + Cl2 (=

MIPU YMEHBIIICHUH KOHIIeHTparuu okcuaa azota (II) B 2 pa3a. CuurtaTh 3Ty peakiuio
JJIEMEHTapHOMU.

3amanwue 4. J[711 HEKOTOPOM peaKIMK MEPBOTO MOPSAKA OB OTPEICTCHBI IB€ KOHCTAHTHI
ckopoctu: ipu T1=353 K k1 =7,5102mun 'u T2=373 K k2=9,4-10" mun ~'. Onpenenurs
SHEPTUIO aKTUBAIMH Ea ¥ MpeIdKCIIOHEHIINATBHBIN MHOXKHTEIb ko B yPaBHEHUU AppeHHyca JIst
JTOM pEeaKIUu.

3aganue 5. OnpeAenuThb, B KaKyt0 CTOPOHY CMECTUTCS MTOJIOKEHNUE PABHOBECHS PEAKIINH:

CHawr) + 2H20 () S CO2(n)+ 4H2 (), ArH <0, ecnu: a) yBeIMUUTh TEMIIEPATYPy B CUCTEME;

0) MOHU3UTH OOIIIEE NaBJIICHUE B CUCTEME; B) YBEJIIMUUTH KOHIICHTPAIIUIO METAHA;

T') MOHU3UTh MapIUATbHOE AaBIIEHUE METAaHA; 1) BBECTH KaTalu3aTop.

Bapuanr 4

3amanue 1. TepmoxuMHuUYecKoe ypaBHEHHE peakiiuy ruapoinsa xiopuaa pocdopa (V):

PCls¢y + H20@) =POCl3ix) + 2HClr), ArH%9s =—170 xJIx.

Omnpenenuth, Kakas Macca xyopuaa gochopa (V) BCTymmmia B peakiiiio, €CIIA TETUIOBOM
s dext coctaBmn 520 kJx.

3amanwue 2. [loap3ysich CipaBOYHBIMHU TaHHBIMHU, PACCYMTATH CTAHAAPTHYIO SHEPTUIO
['u66ca nanHOM peakiuu npu temmnepatype 298 K u ykazaTb, BO3MOXKHO JIM CAMOTIPOU3BOJIBHOE
MPOTEKAHNE PEAKIIMH MTPH CTAHIAPTHBIX YCIOBHUIX:

SO2 ) + NO2r) =S0Os3 ) + NO@).

3ananue 3. OnpenenuTb, BO CKOJIBKO pa3 U3MEHUTCS CKOPOCTh YCIOBHON NPSIMOM pEeaKIMU:

2A0)+ By = Co+D

MIPU YBEJIMUYCHUH 00beMa CUCTEMBI B 2 pa3a, €CJIM 3Ta peakiiusl dJIeMEHTapHasl.

3ananue 4. OnpenenuTs, Ha CKOJIBKO IPalycoOB HEOOXOIUMO MOBLICUTH TEMIIEPATYPY,
9TOOBI CKOPOCTH peakiuu Bo3pocia B S00 pa3, eciiu TemrepaTypHbIid KOAPOUITUESHT CKOPOCTH
peakuuu y = 2,5.

3amanue 5. OnpenenuTs, B KaKyl0 CTOPOHY CMECTHTCS TIOJI0KEHNE PaBHOBECHS PEaKIINH:

2COm + 0200 S 2CO02r), ArH’208 <0, eciu: a) HOBBICUTH O0IIIEE JaBICHHUE B CUCTEME;

0) YBETMYUTH TEMIIEPATYPY B CHCTEME; B) YBEJIMUUTH KOHIIEHTpalnio okcuaa yriepoaa (II);

T') 3aMEHUTH KUCJIOPOJI Ha BO3YyX.

Bapmuanr S
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3ananue 1. B pe3ynbTaTe peakiuu, TepMOXUMUYECKOE YPAaBHEHHE KOTOPOM

4FeSom) + 1102 1) S 8SO2(r) + 2Fe203(1), Ar H298 = —3310 ]Ik,

BeIeNIOCh 350 k/[x TeroTel. Berauciute Maccy obpasoBasiierocs okcuna sxenesa (I11).

3aganue 2. [Tonb3yack CipaBOYHBIMU JJAHHBIMH, PACCUUTATh CTAHIAPTHYIO SHEPTHIO
I'n66ca nannoi peakuuu npu remnepatype 298 K u ykazars, BO3SMOXXHO JI CaMOIIPOU3BOJIBHOE
MpOTEKaHUE JAaHHOM peakluy P CTaHAAPTHBIX YCIOBHSIX:

2CHs ) + CO2¢) = CH3COCHs3 () + H20(.
3aganue 3. OnpenenuTb, BO CKOJIBKO pa3 U3MEHUTCSA CKOPOCTh MPSIMOM PEaKIUU:
Hoo + L2 =2 Hlp

MpY OJHOBPEMEHHOM YMEHBIIICHUU KOHIIEHTPAIlMK BOJIOpo1a U ona B 3 paza? Cuuraiite
ATy PEAKLMIO AJIEMEHTAPHOM.

3ananue 4. BeraucinTh, pu Kakou temrneparype 72 3aBepIIMTCS HEKOTOpast peaklys B
tedeHue 2= 30 muH, eciau npu remrneparype 71= 25°C oHa nmporekaer 3a ¢1 = 3 yaca.
TemmnepaTypHbIit KO3hOUIIMEHT CKOPOCTH Peakiuu y = 3.

3ananue 5. OnpenenuTh, B KaKyl0 CTOPOHY CMECTHUTCS MOJIOKEHUE PAaBHOBECHUS PEAKIIU:

2How) + O20 S 2H2O), Ar H%298 < 0, eciii: a) MOHU3UTH OO0IIee JaBJICHUE B CUCTEME;

0) MOBBICUTH TEMIIEPATYPy B CUCTEME; B) 10OABUTH BOAOPO/I; T) JOOABUTH IMAPhI BOMIBI.

BapuanT 6

3aganue 1. [TonmydeHune a30THOM KMCIOTHI MPOUCXOAUT B COOTBETCTBUY C YPAaBHEHUEM

ANO2ar) + O2¢r) + 2H20060 S 4HNO3x) , ArH°98= — 252 xJ]x.

Onpeaenutbs Maccy 00pa3oBaBIICICS KUCIOTHI, €CTH BhIAETUI0CH 138 KK TErIoTHI.

3ananue 2. [lonb3ysck CIPaBOYHBIME TaHHBIMH, PACCUUTATh CTAHIAPTHYIO SHEPTHIO
['u06ca nanHoii peakuuu npu Temneparype 298 K u ykazaTb, BO3MOYXHO JIM CaMOIIPOU3BOJIbHOE
npoTekaHue peakuuu npu cranaapTHbeiX yeaoBusax: C2HsOH ) = C2Har) + H2Ogx).

3ananue 3. Onpenenurhb, Kak U3MEHUTCS. CKOPOCTh YCIIOBHOW AJIEMEHTApPHOMN peaKluu:

Awm + 2B = Co,

€CJIM KOHIIEHTPAIUIO BellecTBa A yBEIMUWIM B 2 pa3a, a KOHIIEHTpaIHio Bemectsa B
YMEHBIIUIIH B 2 pa3a.

3ananue 4. HauanpHas Temneparypa peakiuu 71 = 20°C. OnpenenuTs, 10 KaKoro 3HaYeHUs
HEOOXO0IUMO MOBBICUTH TEMIIEpaTypy 72, 4TOOBI CKOPOCTh peakiuu yBenuumnack B 150 pas.
TemmneparypHbiii K03()GUIUEHT CKOPOCTH peakiuu y = 2,2.

3ananue 5. Onpenenutp, B KAKOM HalpaBlICHUU MPOU30MIET CMEIlIeHNE paBHOBECHS: a) IPU
TIOHM)KCHUH OOIIETO JTABJICHUS B CHUCTEME; 0) IPU NOHM)KCHUH MapIHaIbHOTO JTaBICHUS
KHUCJIOPO/Ia; B) MPU OHMKEHUH TEMIIEPATyPhl B CUCTEME:

2NO@) + 0200 S 2NO2w), ArH%98 <0.

Bapuant 7

3ananue 1. JlaHO TepMOXUMHUYECKOE YypaBHEHHE PeaKkLuu pasioxeHus Hoauna rammus (111):

2Galsw = 2Gam) + 312, ArH%098 =440 xJx.

PaccunTaiiTe KOIUYECTBO TEIIOThI, HEOOX0uMoe A pasioxenus 15,3 r Gals.

3amanwue 2. [loap3ysich CipaBOYHBIMU TaHHBIMHU, PACCYMTATH CTAHAAPTHYIO SHEPTUIO
I'n606ca nanHo# peakiuu npu temneparype 298 K u ykazaTb, BO3MOKHO JIM CaMOIIPOU3BOJIHOE
MPOTEKaHWE peakiuu pu cTaHaapTHEIX yenoBusx: CO ) + Claw) = COClz ).

3ananue 3. OnpenenanTs, BO CKOJBKO pa3 HEOOXOIUMO YBEIHUUUTh KOHIICHTPAILIUIO BEIIECTBA
A nst yekopenust B 16 pa3 ycnmoBHOM npsimoit peakiuu:2A ) + Br) = Cr)+ D), ecnu 3Ta peakius
JJIeMEHTapHasl.

3ananue 4. Jl711 HEKOTOPOU reTepOreHHON peaKuy SHEPTUs aKTUBALIUU

Ea =100 k/I)x/mMonb. Onpenenure, BO CKOJIBKO pa3 YBEIHMUUTCS CKOPOCTh XUMUYECKOM
peakuuu npu nosslieHUH Temmeparypsl ot 71=20°C no 72= 60°C.
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3ananue 5. OnpenenuTsb, B KAKOM HaIpaBICHUU CMECTUTCS MOJIOKEHUE PABHOBECHS B
CUCTEME:

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

0) yBEIMYUTH KOHIIEHTpanuio okcua yrieposa (I1); B) moBeicuth oOliiee 1aBiIcHNE B
CHUCTEME;

') BBECTHU KaTajau3aTop.

Bapuant 8

3aganue 1. CornacHoO TEPMOXMMHUYECKOMY YPAaBHEHUIO PEAKIIUU OKUCIICHUS TJIFOKO3bI:

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

BoIienuIoch 730 kJx Ternotsl. PaccunTaTh Maccy npopearupoBaBIIeH TITFOKO3bI.

3ananue 2. [loab3ysch CIPaBOYHBIME TaHHBIMH, PACCUUTATh CTAHAAPTHYIO SHEPTHUIO
['u60ca nanHOM peakiuu npu Temreparype 298 K u ykazaTh, BO3MOKHO JIU CAMOTIPOU3BOJIBHOE
MPOTEKAHNE PEAKIINH NP CTAaHIAPTHBIX YCIOBHUIX:

CsHer + 3Hom = Cs Hizw).

3ananue 3. Onpenenurs, BO CKOJIBKO pa3 HEOOX0IMMO YMEHBIIUTh KOHIIEHTPAIIHIO
BemecTBa B s 3amemiennst B 9 pa3 ycinoBHOU npsiMoit peakiuu: A + 2Br) = Cr)+ D), eciu
3Ta peakuus deMeHTapHasa?

3amanue 4. J[711 HEKOTOPOM TETEPOTEHHOM peaKIuu dHeprus akThBauu Ea = 80 kJ>k/MoJTb.
Onpenenuth, BO CKOJIBKO pa3 YBEITUUUTCS CKOPOCTh XUMUYIECKOW PEAKITUH MPU TOBHIIIICHUN
temneparypsl ot 71=30°C no 72=70°C.

3ananue 5. OnpenennuTtp, B KAKOM HalpaBJI€HUHU MPOU30MIET CMEILIEHNE PaBHOBECHUS: a) IIPU
MOHIKEHUH OOIIETO JABJICHHS B CHCTEME; 0) IPH MOHKEHUHT TapIAaIbHOTO JaBICHUS
KHUCJIOPO/1a; B) TPY MOBBIIICHUH TEMIIEPATYPHI B CUCTEME:

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

Bapuanrt 9

3aganue 1. B pesynabpTaTe peakiuu, TEPMOXUMUYECKOE YPaBHEHUE KOTOPOH:

S +2CO02 ) S SO2r) + 2COq), Ar H%208 = 269 xJIx, mornotuiaoch 810 kK TEMIOTHL.
Omnpenenuth Maccy oOpa3zoBaBiierocst okcuaa cepsl (IV).

3ananue 2. [lonap3ysack CpaBOYHBIME TaHHBIMH, PACCUUTATh CTAHAAPTHYIO SHEPTUIO
['u06ca nanHoii peakuuu npu Temneparype 298 K u yka3zaTb, BO3SMOYXHO JIM CaMOIIPOU3BOJIbHOE
MPOTEKaHUE peakuuu npu cTanaapTHhIX ycnoBusax: CO ) + 3Har) = CHa () + H2O().

3ananue 3. OnpenenuTtb, Kak U3MEHUTCS CKOPOCTh IPSIMOM pEeaKIUU:

2CuS) + 302 = 2CuO¢r) + 2S02(r)

MIPU YMEHBIIICHUH IaBJICHHS B CUCTEME B 2 pasa, €Clii 3TO TeTEpPOreHHast peakuus 2-ro
nopsaka?

3amanue 4. [1pu 71 = 120°C HekoTopas peakuus 3akaHunBaeTcs 3a 15 muH. Paccuunraiirte,
yepe3 Kakoe BpeMs 3aKOHYUTCs 3Ta peakius npu 72 = 140°C, ecnu temnepaTypHbIid KO3QGUITUEHT
CKOPOCTH peakiuu y = 3,5.

3anmanue 5. OnpenenuTs, B KaKyl0 CTOPOHY CMECTHUTCS MOJIOKEHNE PABHOBECHS PEAKINH:

CClar) + 2H20 ) 5 CO2)+ 4HCl (v, ArH <0, eciu:

a) YMEHBIIUTh TEMIEPATYPy B cHCTEME; 0) MOHU3UTH 00Illee JaBICHNE B CUCTEME;

B) MOBBICUTH MAPIHAIBHOE JABICHUE YETHIPEXXJIOPUCTOTO yTIEPOIa;

') YMEHBIIUTH KOHIICHTPAIIUIO UCXOAHBIX BEIIECTB; 1) BBECTU KaTaIn3aTop.

Bapuanr 10

3amanue 1. TepmMoxuMHuYecKoe ypaBHEHUE PEaKIUH MTOTYyYSHHS Kelle3a IMEET BHI:

Fe2O3¢r) + 3COw) 5 2Few + 3CO2w), ArH%98 =27 xJIxk.

Omnpenenutb Maccy okcupa xxenesa (I1I), koropas BcTynmia B peakiiuio, €Ciii TeII0OBOM
s dext coctaBmn 310 kJx.
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3ananue 2. [loab3ysck CIPaBOYHBIMU TaHHBIMH, PACCUUTATh CTAHAAPTHYIO SHEPTUIO
['u60ca nanHOM peakiuu npu Temreparype 298 K u ykazaTh, BO3MOKHO JIU CAMOTIPOM3BOJIBHOE
MPOTEKAHNE PEAKIINH TP CTAaHIAPTHBIX YCIOBHUIX:

C2Hor + H2Or) = CH3CHO (.

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

IIpU yBETMYEHUH KOHIeHTpanuu okcua azota (II) B 3 paza. Cuutarh 3Ty peakiuio
3JIEMEHTapHOI.

3ananue 4. Beraucinre, Ha CKOJIBKO TPAAyCOB HEOOXOAUMO YBEIUYUTh TEMIIEPATYPY IS
yBenudeHus: ckopoctu peaknuu B 100 pas. TemnepaTypHbiii KO3 GHITMEHT CKOPOCTH PEaKIIUu
paBeH y = 2,3.

3aganue 5. OnpenenuTh, B KAKOM HAINPABJICHUU TPOU30MIET CMEIIECHUE MOJI0KEHUS
paBHoBecus B cucteme: Cepagur) + 2N20ry S CO2 )+ 2N2 (1), ArH%98 >0,

€CJIM: a) TMIOBBICUTH 0011Iee JaBJIeHNE B CHCTEME; 0) TOHU3UThH TEMIIEPATypPy B CUCTEME; B)
YBEJTUYUTH KOHIIEHTPALMIO OKcra azoTa (1); ) BBeCTH KaTtamu3arop.

Kputepun oneHKH: Kax10€ 3a/1aHe OLICHUBAETCS U3 4-0aIioB;
- OIICHKA «3a4YTE€HO» BBICTABIISIETCS CTYJICHTY, eciii HaOpaHo 10 — 20 6amos;
- OIICHKA «HE 3aYTEHO» BBICTABIISIETCS CTYACHTY, ecii HaOpano 0 — 9 6amios.

Bonpocel no pa3aenam IUCHUNIMHBI
(17151 MOATOTOBKHU K KOJUIOKBHYMAM M IK3aMeHY)

1. Knaccugukanus 1 XuMUYeCKHE CBOMCTBA OKCHIOB.

2. Kitaccugmkanus 1 XHMHYECKHAE CBOMCTBA KHUCIIOT.

3. Kimaccudukanus 1 XUMHYECKHE CBOMCTBA OCHOBAHHUM.

4. Knaccudukarus 1 XHMHYECKHE CBONCTBA COJICH.

5. KBaHTOBO-MeXaHUUYECKass MOJENIb CTPOCHUsSI aroMa. YpaBHeHue BoiHbl JI. Jle bpoiins.
[Tpunuun HeonpeaenenHoctu I elizenOepra. BonnoBas ¢pyHKIusa. AToMHast opOUTaIb.

6. KBantoBble yncna u ux pusnueckuii cMpici. DopMmsl s-, p-, d- aTOMHBIX OpOHUTAaleH.

7. DnexTpoHHas CTPYKTypa aroMoB. [IpMHIMIBI 3alI0JHEHUS SHEPIETUUYECKUX YPOBHEH U
noxypoBHel aromax. [IpuHuun Haumensei sHepruu. IIpasuino Kneukosckoro. ITpunnun ITaynu.
[IpaBuio XyHna.

8. DnexTpoHHbIE KOH(UTYpAaLlMU aTOMOB 3JIeMeHTOB [leprnoaudeckoil cucremsl. s-, p-, d-, f-
JJIEKTPOHHBIE CEMEHCTBAa JJIEMEHTOB. OJEKTPOHHBIE (OPMYJBI M  3IIEKTPOHO-TpaduuecKue
JUarpaMMbl aTOMOB B OCHOBHOM U BO30Y’KICHHBIX COCTOSIHMSIX. OJEKTPOHHBIE (OPMYJIBI U
3NEKTPOHO-TpadUyeCcKre AUarpaMMbl HOHOB.

9. Cospemennas ¢opmynupoBka Ilepuoanueckoro 3akona JI.M. Mengeneesa.
[Ieproanueckoe U3MEHEHHUE CBOMCTB MJIEMEHTOB B COOTBETCTBUU C ITOJIOKeHUEM B [lepuoaundeckon
cucTteme (pasMep aToma, SHEPrusl HOHU3ALKUU, CPOACTBO K AIEKTPOHY, JIEKTPOOTPULIATENBHOCTD).

10. Xumuueckast cBsi3b. OCHOBHBIE BU/IbI XUMUYECKOM CBSI3U. XapaKTEPUCTUKN XUMUYECKOU
CBS3U: JUIMHA, DHEPIrUs, KPaTHOCTb CBA3HM, BAJCHTHBIA yroij. KpuBas NOTEHIMAIBHONW SHEPTHUH
MOJIEKYJIBI BOJIOPO/IA.

11. KoBanenTtHast xumuueckas cBsi3b. OCHOBHBIE IOJOXKEHHUS METOJA BAJICHTHBIX CBA3CH
(MBC). IlonsaTne BaJeHTHOCTH OJJIEMEHTOB. G- U T- cBs3u. CBOMCTBA KOBAJIEHTHOH CBS3M:
HACBIIIAEMOCTb, HAIIPABJIECHHOCTb, MOJISPHOCTb.

12. O6MEeHHBIH U TOHOPHO-aKLENTOPHBIM MeXaHU3Mbl 00pa30BaHUs KOBAJICHTHOM CBS3H.
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13. [TonsipHOCTH KOBAJIGHTHOM CBSI3H. J{UIIONBHBIM MOMEHT XUMUYECKOH CBsI3U. J{UTONBbHBIN
MOMEHT MHOTOAaTOMHBIX MOJIEKYJ. PaccMoTpets monekyisl CO2 u SOa.

14. OcHOBHBIE TTOJIOKEHUSI TEOPUU THOPUAN3AIIMN aTOMHBIX opOuTaneit. [I[puBectn mpumepsl
COEIMHEHMIT ¢ TUMaMu THOPUIW3ALUU: Sp-, Sp°-, Sp°- TuOpuausamueii. [eomeTpuyeckas popma
MOJIEKYI.

15. Honnas cBa3p. CBoiicTBa MOHHOW CBSI3U: HEHACHILIBIEMOCTb, HEHANPABIECHHOCTb.
CBolicTBa COEIMHEHUI ¢ NOHHON KPUCTAJUIMUECKOMN PEIETKOM.

16. Metannuueckas cBsizb. CBOMCTBA METAJITMYECKOM CBS3H.

17. TlepBblit 3aKOH TepMOAMHAMUKU. BHYyTpeHHss1 sHeprus. DHTanbnus. TerioBoi sd ekt
M30XOPHOT0 U M300apHOI0 MPOLIECCOB.

18. TeruoBo#t 3¢ ekt xumudeckoi peakmuu. 3akoH ['ecca. TepMoXxuMHUUECKUE YpaBHEHUS.
CranpmapTHas SHTaIbIUs 0Opa3oBaHMs BelIeCTBAa. PacdyeT CTaHAApTHOW SHTAIBIIUA XUMHYECKOU
peaKIMH.

19. Bropoii u TpeTuil 3aKOHBl TEPMOAMHAMHUKU. OHTponusa. CTaHAapTHas SHTPONHS
BelecTsa. Pacuer ctangapTHON SHTPOIIUUA XUMUYECKON PEAKLIUU.

20. Dueprusa ['m66ca. Kpurtepuit caMonpou3BOIBHOIO MPOTEKAHUS MPOLIECCOB B 3aKPHITHIX
cuctemax. Pacuer crannaptHoit s3Heprun ['m066ca XuMu4eckon peaxkum.

21. OcHOBHbIE MOHATHS XHMHUYECKOM KHWHETHKU. DJEMEHTAapHble peakuuud. MexaHusm
peakuun. CKOPOCTh TOMOT€HHOM XUMHUYECKOM peakiuu. DakTophl, BIMSIOIMIME Ha CKOPOCTh
peakiuu.

22. OCHOBHOH 3aKOH XUMHYECKOW KMHETHKH (KWHETUYECKUHA 3aKOH JEHCTBYIOIIUX MAacc).
Kunernueckoe ypaBHeHue peakiuu. KoHcTanTa ckopoctu peakuuu. I[lopsgok peakuuu u
MOJIEKYJIIPHOCTh peakuu. Pa3MepHOCTbh KOHCTAHTBI CKOPOCTH PEAKILIUH.

23. BrusiHue Temreparypsl Ha CKOPOCTh peakuuu. TemmeparypHslii Ko3dduuueHt ckopoctu
peakuuu. YpaBHeHHE AppeHHyca. DHEPIHsl aKTUBALUH.

24. OOpatumble U HeoOpaTHMble IpolLecchl. XHUMHYeckoe paBHoBecue. KoHcranTa
paBHOBecHs. PakTOphl, BAUAONME Ha XuMudeckoe paBHoBecue. [Ipuniun Jle [larense-bpayHa.

25. PactBopel. CoBpeMEHHBIE TIPEACTaBICHHUS O (U3HKO-XUMHUYECKHX IIpoleccax
o0pa3oBaHHs PacTBOPOB. OJHEpreTnka Imporecca pacTBopenus. ConbpBaranus (TUapaTarus).
HenachpIieHHbIM, HACBIEHHBIN U NTEPECHIILEHHBIN PaCTBOPBI.

26. CrnocoObl BbIpaKE€HUS KOHIEHTPALMU PACTBOPOB: MaccoBasl JOJs, MOJSpHAs OIS,
MOJIIpHasi KOHLIEHTPALMsl, MOJISTIbHAS. KOHLIEHTPALMs, MOJISIpHAsl KOHIEHTPALUs DKBUBAJIEHTA.

27. PacTtBOphl 3EKTpOJUTOB. (OCHOBHBIE IIOJIOKEHUS TEOPUH BJIEKTPOIUTUYECKOU
nuccouuanuu Appennyca. CreneHpb AUCCOIMAIMM, KOHCTaHTa Juccounannu. OakTopsl, BIUSIOLINE
Ha HUX. CHUJIbHBIC U CIIa0bIe SJICKTPOIUTHI.

28. PaBHOBeCHS B BOJIHBIX PACTBOPAX CIIA0BIX JICKTPOIUTOB. 3aKoH pa3BeacHus OcTBaibaa.
CryneHuaras quccoruanusi.

29. DnexrponuTruyeckas auccounranus Bojbl. MoHHOE mpou3BeaeHue Boasl. Bogopoansiii
Y TUJIPOKCUIHBIN MOKA3aTeIu CPebl.

30. OxucCIUTENbHO-BOCCTAHOBUTENBHBIE peakuuu. CreneHb okuciaeHus. OKUCIUTENN H
BoccTraHoBuTeNu. Kitaccudukanys oKMCIUTETbHO-BOCCTAHOBUTENBHBIX PEAKIIHH.

31. Merox »SneKTpOHHOTO OajaHCca /sl COCTaBJICHUS YPAaBHEHUH OKHCIUTEIHHO-
BOCCTAHOBUTENbHBIX PEAKIUH.
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32. DnekTpoxumuueckue npouecchl. [loHaTne 06 3MeKTpoae U ANEKTPOJHOM MOTEHLHUAE.
Bo3HMKHOBEHME ABOMHOIO 3JEKTPUUECKOIO CJIOS U CKayKa MOTEHIMalla Ha TpaHUlle MeTall —
3JIEKTPOJIUT.

33. IlpuHITMT paOOTHI TAIBBAHUYECKUX IJIEMEHTOB (Ha puMepe nemeHTa Jlanuams-Axoon).
Anon u xaron. TokooOpa3zyromias peakius. DISKTPOABUKYIIAs CHIIa TaJIbBAHUYECKOTO JIEMEHTA.

34. CranpapTHbId BOJOPOAHBIA 3EeKTpoA. CTaHAApTHBIM 3JIEKTPOAHBIA MOTEHIUaN. Psn
CTaHJApPTHBIX 3JIEKTPOJHBIX MOTEHLMATIOB METAUIOB. 3aBUCUMOCTD JIEKTPOJHOIO MOTEHIHAIA OT
KOHLICHTpaLMy HOHOB U OT TeMIlepaTyphl. Y paBHeHue HepHera.

35. TI'anpBanmyeckue sneMeHThl. Pacuer OJIC u paboThl TaabBaHUYECKOTO 3JIEMEHTA.
KoHueHTpannoHHble raJbBaHUYECKUE SJIEMEHTHI.

36. Ilonapuzanus 351eKTpoa0B. KOHIIEHTpaIlMOHHAS U 3JIEKTPOXUMHUYECKAS TTOJISIPU3ALIMSL.

37. Akkymynsaropsl. [IpuHium paboThl CBUHIIOBOTO aKKYMYJISITOPA.

38. Onexrponu3. Ilorenuman pasnoxenus. 3akoHbl Papanes. DIEKTPOXMUMHUYECKHUN
skBHUBaNIeHT. Ko duimeHnt Bbixoaa mo Toxy.

39. DnekTponu3 ¢ HEpacTBOPUMBIM M PACTBOPUMBIM aHojxamu. [lociemoBarenbHOCTh
IIPOTEKAaHUsl aHOAHBIX M KAaTOJHBIX IPOLIECCOB IPU 3JIEKTPOJIM3E BOAHBIX PACTBOPOB (IPUBECTU
PUMEPBHI).

40. IlpumeHeHHE BJEKTpOJIM3a B TEXHUKE: MOJTYYEHHE M OYMCTKAa BEIIECTB, HAHECCHHE
NOKPBITHI. PaccMOTpeTp 3JIEKTpOdM3 BOAHOTO pacTBOpa XJIOpUAA HATPUS C HWHEPTHBIMU
3JIEKTPOJIAMH.

41. Kopposuss MmertamioB. Kiaccudukanus KOPpPO3HMOHHBIX IIPOIIECCOB IO XapaKTepy
KOPPO3HOHHBIX pa3pylI€HUI U IO MEXAHU3MY MIPOTEKAHUS.

42. DnekTpoxuMHUecKass Koppo3us. MexaHu3M 3JIeKTPOXUMUYECKON KOPPO3UHU, AHOJHBIE U
KaToOAHbIE Ipoueccel. TepmoauHamuyecKkass BEpPOATHOCTb IIPOTEKAHUS DIEKTPOXUMHUYECKOU
Koppo3uu. BonopoaHas u kuciaopoaHas ACIOSIpU3aLius.

43. DnexTpoxumuueckass Koppo3us. PaznuuHble ciiydan o00pa3oBaHUSl KOPPO3MOHHBIX
rajibBaHonap (IMpu KOHTAKTe JIByX PAa3JIMYHBIX METAJJIOB, IPU KOHTAKTE METAJJIa U €70 COCTUHEHUS).
DNEeKTPOJHbIE TPOLECCH B PA3IMYHBIX KOPPO3ZHOHHBIX cpefax (IPUBECTU MIPUMEPHI).

44. KoppO3MOHHBIE MPOLECCHI, MNPOTEKAIOIMIUE TMPU BIECKTPOXUMHUYECKOW KOPPO3UH
MaJoyriepoaucTon cranu. Koppo3us npu HepaBHOMEPHOU aspariuu.

45. Meronpl 3alIUThl METAVIOB OT 3JEKTPOXUMHYECKONW KOppo3uu: o0padoTKa Cpelbl,
HAHECEHME 3alUTHBIX MOKPBITUH, IPOTEKTOPHAS 3alUTa, JEKTPOXUMUYECKAs 3aIIUTA.



