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1. esaun, 3a1a4M U IVIAHUPYeEMbIe Pe3yJbTAThI 00y4eHHUs 10 TUCHUIINHE

Ieny oucyunaunvl cocmoum 6 PopMupoBanUU U pazguUmMuUU y 00y4aoOWuxcs IUYHOCMHBIX U
npoghecCUOHANbHBIX Kauecms, No38oNsauux obecneuums vinonnenue mpevosanutt ®I'OC BO c
yuemom 0cobeHHocmell Hay4YHO-00pazoeamenvHol WKoAbl YHueepcumema u aKmMyalbHbIX
nompebHocmetl polHKa mpyod 8 Kaopax ¢ 8blCULUM 00pA308aHUEM 8 COOMEEMCMBUU C HANPABIEHUEM
NnO020MOBKU

CNOCOOHOCMU ~ NpUMEHAMb  3HAHUS ~ 3AKOHOMEPHOCmel  XUMUU — Hpu  peuleHuu
npohecCcUOHANbHBIX 3a0a4, YMEHUs NpPOBOOUMb AHAIU3 U 00paAbOMKY HAYYHO-MEXHUYECKOU
uHgopmayuu Ha OCHOBe MeEOpPeMmuyecKux npeoCmasieHull Xumuu, YMeHUs NnpoeedeHUs
CMAaHOApMHBIX UsMEPEeHUU U 00pabomKu pe3yIbmamos IKCnepuMenma,

K ocnosnwvim 3a0auam oceoenus oucyuniunvl «Xumusy ciedyem omuecmu:

- N0020MOBKA CMYOeHmMO8 K OesmelbHOCMU & COOMEEeMmCmeuu ¢ KealUuGUKayuoHHOU

Xapaxkmepucmukou 6axKaiaépa no HanpasieHuio,

- (hopmuposanue oduemexHuYecKUX 3HAHUL U YMEHUU N0 OAHHOMY HANPABLEHUIO;

- YeleHanpasieHHoe npumMeHerue Oa308blX 3HAHUL 6 00NACU XUMUU 8 NPOHeCcCUOHATbHOLL
oessmenbHOCmu,

- uzyuenue u pazeumue NPAKMuUYecKuUx HABbIKO8 N0 BONPOCAM, CEA3AHHLIM C NPUMEHEHUEeM
OCHOBHBIX XUMUYECKUX 3AKOHO8, 3AKOHOMEPHOCHEU NPOMEKAHUSL XUMUYEeCKUX PeaKyuil /i peueHus
KOHKPEMHbIX NPAKMUYECKUX 3a0a4 6 00aacmu 3KCHAYAmayuu mpaHCnopmHo-mexHoai0SULecKux
MAWUH U KOMAIEKCOB.

Ilhanupyemoie pe3yromamol 00yYeHUsT 3AKTIOYAIOMCS QOPMUPOBAHUU Y 00YUAIOWe20Cs
HeobxX00uUM020 06bema 3HAHULL 8 0ONACIIU XUMUU, A MAK’CE HABLIKOE NPUMEHEHUSL SMUX 3HAHUL 015
PpeuleHust RPaKmuyecKux 3a0ay.

OOydenne 1o TUCHUIUIMHE «XHMHUS» HalpaBieHO Ha (opMHupoBaHHE Yy O0y4aromuxcs
CIEAYIOIMX KOMIETEHIIMI:

Kox n Haume- | UHAUKATOPBI 10CTHIKE-
HOBAHIe e — Ilepedyenn miIaHNpyeMbIX pe3yJIbTATOB 00y-
. YeHM 10 AMCHUIIMHE

KOMIIeTeHIH I
OIIK-1 Cmno- | UOIIK-1.3 3HATh:
coben mnpume- | Onpenenser BO3MOKHbIE e (OCHOBHBIE KJIACCHI HEOPTAHUYECKUX CO-
HATb ecTe- | HalpaBJICHUs] XUMUYe- €IMHEHUI, OCHOBHBIE TTOJIOKEHUS CO-
CTBEHHOHAy4- | CKHUX B3aUMOJECHCTBUH, BPEMEHHOUN TEOPHH CTPOEHUS aTOMa,
Hble U  00- | KOHCTAaHTHl PABHOBECHS TEOPUU XUMHUYECKOM CBSI3H, SHEPTETUKHU
IEUHKEHEP- | XUMHAYECKUX IIpeBpalie- Y KUHETUKU XUMHUUYECKUX PEaKLUi, XU-
HbIC 3HaHWUs, | HUM. MHYECKOT0 paBHOBECHSI, 0OIIIME CBOM-
METOJBI Mare- CTBa pacTBOPOB, CBOMCTBA paCTBOPOB
MAaTHYECKOI0 3JIEKTPOJIUTOB, 3aKOHOMEPHOCTH IIPOTE-
aHanusa U Mo- KaHUs 2JIEKTPOXUMHUYECKHUX IPOLIECCOB;
ACJIIMPOBAHUSA ® OCHOBHBIC XUMHUYECKHE MMOJIOKEHUA, 3a-
B Tnpodeccuo- KOHBI, CBEZICHUS, HEOOXOTUMBIE IS
HAJILHOW  Jies- IPUMEHEHMS] B KOHKPETHON IPEAMETHOM
TEJIbHOCTH o0JacTy KCITyaTaluy TPAaHCIIOPTHO-

TEXHOJOTUYECKHUX MAIIMH U KOMILJIEK-

COB.

YMeTh:
e OrnpenensiTe BO3MOKHbIE HAIIPaBJICHUS
XUMHUYECKHX B3aNMOJICHCTBHI, KOH-




CTaHTBI PABHOBECHS XUMUYCCKHX TIpe-
BpalllCcHUH, MPUMEHATH 3HaHUsA QyH/1a-
MEHTAJIBHEIX OCHOB, IIOIXO0IBI M METOII
XUMHH [IPU U3YYCHUH IPYTUX TUCIIH-
LJINH;

® [PUMEHSATH 3HAHUSA PYHIAMCHTAIbHBIX
OCHOB, IMOJIXO/bI K METObI XUMHUU B
npohecCHOHATTLHON EATEIIEHOCTH.

BJIA/IETh:

e MareMaTHUYECKUM aIlliapaToM U HaBbI-
KaMH MCIIO0JIb30BaHHS COBPEMEHHBIX
MOJXO0/0B M METO0OB XHMHMH K OIKCa-
HUI0, aHAJIU3Y, TEOPETUUECKOMY U IKC-
HIEPUMEHTAIBHOMY HCCIICIOBAHUIO U
MOJICTUPOBAHHIO XUMHUYCCKHX CHCTEM,
SIBJICHUH M TMPOIECCOB B 00beMe, He0O-
XOJIUMOM JJIsl OCBOCHHSI HAYK O MaTEpH-
asiax, (PyHJaMEHTAIbHBIX W MPHUKIIATHBIX
OCHOB MaTepUAaIOBEICHUS U TEXHOJIO-
Uil MaTepHaIOB, HCIIOIb30BAHKS B IPO-
(heccuoHaIBHOU NeATCIILHOCTH;

e  HaBBIKaMH MCIIOJIb30BAaHUSI COBPEMCH-
HBIX ITOAXOA0B M METOJIOB XMMHH K OIIH-
CaHMIO, AaHATTU3Y, MOJICITUPOBAHUIO XU-
MHUYECKHX CHCTEM, SIBIICHUH U MPOIIeC-
COB B 00beME, HEOOXOJUMOM HCIIOJIL30-
BaHUsA B IPO(HECCHOHATBLHOM JICATCIbHO-
CTH.

2. MecTO IMCUHMILIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOM MPOrpaMMbl

JlucuuiuinHa OTHOCUTCS K oOsi3atenbHOM wactu Onoka bl «Jlucuumimbel (MOIyIH)»
b1.1.8.5. «Martemarndeckne U eCTECTBEHHO-HAYYHBIE JUCIUIUIMHBDY OCHOBHOM 00pa3oBaTeIbHON
IIPOrpaMMBbI CIIELIUAIUTETA.

«X¥UMHUA» B3aUMOCBS3aHA JIOTMUYECKH, COACPKATEIBHO M METOLUYECKU CO CIEAYIOIIMMHU
aucuuiiauHaMu v npaktukamu OOIT:

B o6si3arenbhoii yactu (b1.1.):

— MaTteMmaTudeckuii aHaJIu3;

- ®Ou3uKa;

- MarepuanoBeneHue;

- be3onacHOCTh KU3HEIEATEIbHOCTH;

- TexXHOJI0rusl KOHCTPYKIIMOHHBIX MaTEPUaJOB.

3. CTpyKTypa U coepKaHue TUCHHUIINHBI
OO01mas TpyA0€MKOCTh TUCHUIUTHHBI COCTaBIsIeT 3 3a4eTHRIX equHUIbI (108 yacoB).

3.1  Bwuabl y4eOHO# padoThI U TPYA0EMKOCTH
(o hopmam oOyueHus)



3.1.1. Ounas popma oOydeHUs

3‘121 Bup y4eOHoii padoTsI KOJ}:;:ESBO Cemectp
1 | AyauropHble 3aHATHS 32 1
B tom uncie:
1.1 | Jlekuuu 16 1
1.2 | CemuHapcKue/IpaKTUYECKHUE 3aHATHS - -
1.3 | JlaboparopHble 3aHATHS 16 1
2 | CamocTosiTesibHasi padoTa 76 1
B tom uncie:
2.1 | npoMeXKyTOYHOE TECTUPOBAHHE 24 1
2.2 | pelieHne pacyeTHBIX 3aJ1a4 10 BapuaHTaM 24 1
2.3 | moAroToBKa K J1aOOpaTOPHBIM paboTam 28 1
3 | Ilpome:kyTouHas aTTecTamus
3auet/nud.3auer/7K3aMeH 3ager 1
HTtoro 108 1

3.2 TemaTnuyeckuii IJIaH U3y4YeHUs TUCIHUNINHBI

(mo dhopmam oOyueHus)

3.2.1. Ounas ¢popma oOyueHus
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1 Pa3nen 1. Beegenue. OCHOBHBIC 3aKOHBI M
MTOHSITUSI XUMUH
1.1 | Tema 1. OCHOBHBIE CTEXMOMETPUUECKHE 2 2 10
3aKOHBI XUMHH
1.2 | Tema 2. CtpoeHue aToma. 2 8
[Tepuonuueckuii 3aKOH U MEPUOIUYECKAS
cuctema anemenTos (I1CD) J1.1.
Meneneena.
1.3 | Tema 1. Xumuueckasi CBS3b U CTPOCHUE 2 2 8
MOJICKYJT
2 Pasznen 2. OCHOBBI XUMHUYECKOH
TEPMOJMHAMHKH
2.1 | Tema 1. Tepmoxumus 2 2 10
3 Pasznen 3. XumMn4yeckasi KHHETHKA U
KaTaJu3
3.1 | Tema 1. XuMudeckass KHHETHUKA U KaTaJlk3 2 4 10
4 Pasjen 4. PactBopbl




4.1 | Tema 1. PactBopsl. CriocoObI BhIpaKeHUs 2 2 10
KOHIIEHTPALlUH PacTBOPOB.

5 Pa3nen 5. DiekTpoxumus

5.1 | Tema 1. DIeKTPOXUMHUYECKHE TPOLIECCHI 2 2 10
5.2 | Tema 2. Koppo3us u 3aImra METJIJIOB U 2 2 10

CILJIAaBOB
Hroro 16 16 76

3.3  Coaep:kanue TUCHHUILIHHBI

Pa3nea 1. Beenenue. OcCHOBHBIE 3aKOHBI U ITOHATHSI XUMUU
Tema 1. OCHOBHbBIE CTEXMOMETPUUECKHUE 3aKOHBI XUMUU. 3aKOH COXPAaHEHUS] MaTE€pPHUH, 3aKOH

IIOCTOSIHCTBA COCTaBa, 3aKOH HSKBHUBAJIEHTOB. ['a30Bble 3akoHbl. 3akoH ABorajpo. llpuMenenue
OCHOBHBIX 3aKOHOB XMMHHU K KOJIMYCCTBCHHBLIM PACUCTaM I10 YPABHCHUAM PCAKLIUU.

OcHOBHBIE KJIACCHl HEOPTAHUYECKUX COCIUHEHUMN: OKCU/bI, OCHOBAHMS, KUCIOTHI U conu. Mx
KJaccu(uKalus, HOMEHKIATypa 1 XUMHUECKUE CBOICTBA.

OKHCIUTENBHO-BOCCTAaHOBUTEIbHBIE peakuy. CTeneHb OKUCIeHus. BaxxHelne OKuciauTenu
u BoccraHoBuTeNnHd. COCTaBIEHHE YPAaBHEHMHM OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMM.
Knaccugukanust OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIINH.

Tema 2. Ctpoenue atomos. Ilepuoanuecknii 3axon .M. MenaesieeBa

KBaHTOBO-MEXaHMYECKast MOJIETb CTPOCHHKS aTroMa. Y paBHeHue [1nanka. Y paBHeHnue BoinHbI e
bpoiinsa. [lpunmun HeompeneneHHocTH. YpaBHenue Illpenunrepa u  BoJHOBBIE (DYHKUIUU
3JIEKTPOHOB.

KBanToBpie umcia. ['1aBHOE KBaHTOBOE YHCIIO. DHepreTuyeckue ypoBHU. OCHOBHOE H
BO30YXJI€HHOE cocTosiHME aroma. OpOUTanbHOE KBAaHTOBOE YHCIO. DHEPreTHUECKUe IMOTYPOBHH.
®opma aTOMHBIX opOuTaneil. MarHuTHOe KBaHTOBOE 4McIO0. ATOMHbIE opOuTanu. OpHeHTauus
aTOMHBIX opOuTasiell B mpocTpaHncTBe. CriuH 35ekTpoHa. CIMHOBOE KBAaHTOBOE YHUCIIO.

[IpuHiun HaummeHplie sHepruu. [lopsSAoOK 3amoOJHEHUs DSHEPreTUYECKUX YPOBHEH H
IIOAYPOBHEM B MHOTOMIEKTPOHHBIX aroMax. [Ipaswio Kneukosckoro. Ilpunnumm Ilaynm.
MakcuManbHOE KOJMYECTBO DJEKTPOHOB HA HJHEPreTUYECKOM YpPOBHE, IOJYPOBHE M aTOMHOMU
opoutanu. IlpaBuno XyHpaa. DIEKTPOHHOE CTPOEHHE MHOTOIEKTPOHHBIX AaTOMOB U HOHOB.
CemeiictBa S-, p-, d- u f- osnemenrtoB. x pacmosnoxenue B mepuoaundeckoit cucreme [I.U.
Menpneneesa.

Ilepunonnueckuil 3aKOH U niepuogudeckas cucreMa aiemMeHToB [l 1. Menneneesa. Ilepuoasl u
rpynnsl. CTpoeHHe NepUOAMYECKONM CHCTEMBbl U CTPOEHUE 3JIEKTPOHHOM 000JI0YKM aToma.
ONEeKTPOHHBIE aHaJIOTH. ATOMHBIE TapaMeTpbl. ATOMHbBIE U HOHHBIE PaJInyChl. DHEPTUs NOHU3ALUN
(voHM3arMoHHBIM  moTreHnuan). CpoIcTBO K DIIEKTPOHY. DJIEKTPOOTPHULIATENBHOCT.
IlepnoIMYHOCTE B N3BMEHEHUH aTOMHBIX IaPAMETPOB U XUMUYECKUX CBOMCTB 3JIEMEHTOB.

Tema 3. Xwummnueckas cBs3b. KoBaneHTHas cCBsi3b M ee cBoicTBAa. (OCHOBHBIE
XapaKTEPUCTUKH KOBAJICHTHOW CBSI3U: SHEPTUs (SHTAJBIMS) CBSA3M, JJIMHA, KPATHOCTh, BaJICHTHBIN
yroj, MOJSIPHOCTh CBsI3U. OOMEHHBIH W JOHOPHO-aKLENTOPHBIA MeEXaHU3MBl 00pa3oBaHUs
KOBaJEHTHOM CBsA3M. Meron BaleHTHBIX cBs3ed. Curma- u nu-cBsasu. Ilpencrasienus o
ruOpuAM3alMi aTOMHBIX OpOWTaned MpH ONUCAHUHM T'€OMETPUYECKON KOHPUTYpaluh MOJIEKYI.
JMMONbHBIA MOMEHT CBSI3U M TIUMOJbHBIA MOMEHT MOJIEKYJIBI.




HNoHnnas cBs3b U ee cBocTBa. MeTajuinueckasi CBA3b. MeEKMOJIEKYJISIPHbIE B3aUMOACHCTBHUS.

[Ipupona mexmonekynapubix cuil. Cuiibl Ban-gep-Baansca. Bogopoanas cBsi3s.
Pa3znes 2. OCHOBBI XUMHYECKOH TEPMOAUHAMUKH

Buytpennsist sneprust u sHtanenus. llepBbiii 3akoH TepmoauHaMuku. TernoBoit 3¢ ekt
XUMHUYECKOM peakiuu. TepMoxumuueckue ypaBHEHUs peakuui. CraHaapTHbIE SHTAJIbIINN
o0pa3oBaHMs XUMUYECKUX coeAuHeHui. 3akoH ['ecca u cnencTBus u3 Hero. Pacuer ctaHaapTHBIX
TETUIOBBIX 3((EKTOB XMMUYECKUX peakiuii. BTopoil u TpeTuil 3akoHsl TepMoaguHaMuku. [loHsTHE
00 SHTPONMHU U €€ U3MEHEHHH B XMMHUYECKUX IpeBpalieHusx. JHeprus ['m60ca u ee n3MeHeHue B
XUMHMUYECKHX Ipoueccax. Kpurepuil caMONpOU3BOJIBHOIO INPOTEKAHHWS XMMHUYECKHUX DPEAKLUM B
n300apHO-U30TEPMUYECKUX YCIOBUSAX.

Pazpen 3. XuMnueckas KHHETHKA M KAaTAJIN3

CKOpoCTb TOMOTEHHBIX XMMHMUYECKHMX peakuui. @akTopbl, BIMSIOIIME HA CKOPOCTb
XUMUYECKOM peakuu. 3aBUCHUMOCTb CKOPOCTH XUMHUYECKOM peakiuu OT KOHIICHTPALMiA
pearupyromux BemecTB. OCHOBHOM 3aKOH XUMHYECKOW KHHETUKH (KUHETUYECKUM 3aKOH
neiictByromux  Mmacc). Koncranta ckopoctu. Kunernmueckoe ypaBHeHue. Ilopanox wu
MOJIEKYJIIPHOCTb peakiuu. OCHOBHOM 3aKOH XMMUYECKOW KMHETUKH JUIsl TETEPOr€HHBIX PEAKIIUM.

3aBUCUMOCTb CKOPOCTH PEaKLUU OT TeMIeparypbl. TemmneparypHblil K03(G(UIHEHT CKOPOCTH
peakuuu. YpaBHeHue AppeHuyca. JHEPrUsl aKTUBALUH.

IToHsiTHE O TOMOT€HHOM M I€TEPOI€HHOM KaTaJIu3e.

Xumunueckoe paBHoBecue. OOpatuMble U HeoOpaTuMble peakuuu. KoHcTaHTa XMMHUYECKOTO
paBHOBecus. Cmelenue nonoxenus: pasHosecus u npunuun Jle larense - bpayna. Xumnuueckoe
PaBHOBECHE B F€TEPOTr€HHBIX CUCTEMAX.

Pa3neua 4. PacTtBopbl

Omnpenenenne n knaccudukanus pacTBopoB. PacTBopeHne kak (HU3NKO-XUMHUECKUH MpoIiecce.
ConbBaranust ¥ rugpatanusd. PactBopumocTts. CrocoObl BBIPaXKEHHMsS KOHLEHTPALMM PacTBOPOB.
PacTBOpBI DJIEKTPOIUTOB U HEIIEKTPOJIUTOB.

3akoH Payns. MneansHsle pactBopsl. Kommuraruabele cBOMCTBa pacTBOpoB. IloHMkeHune
TEMIEPATYpbl 3aMEp3aHusl U IIOBBIIIEHUE TEMIEpPATyphl KUIIEHUS pPACTBOPOB. AKTHBHOCTH
KOMIIOHEHTa pacTBOpa, KOA(P(HULUEHT aKTUBHOCTH.

BoxHbie pacTBOpBI 3JIEKTPOIUTOB. KOJIMYECTBEHHBIE XapaKTEPUCTUKH IEKTPOIUTHYECKON
JUCCOLIMAIIMU: CTENEeHb AMCCOLMAIMN, KOHCTaHTa JUCCOLManuu. 3akoH pasBeneHuss OcTBajbiaa.
N3oToHnuyeckuii koa(p(UIMEHT, €ro CBsI3b CO CTENEHbI0 aucconnanuu. OcoOEHHOCTH BOABI Kak
pactBopuTens. Bogopoansiii mokasarens cpeasl (pH).

I'mpponus coneil. ToHHO-MONEKyYISpHBIE U MOJIEKYJISIpHBIE YpaBHEHMs ruaponusa. CreneHp
THJIpOJIM3a, KOHCTaHTa ruiponn3a. HeoOpaTumelii ruiponus.

PaBHOBECHE «MAJIOPACTBOPUMBIN JJIEKTPOJUT — HACBHIMICHHBIM pacTtBOp». Ilpoussenenue
pPacTBOPUMOCTH. Y CIIOBUS BBINIAJICHUS U PACTBOPEHUS OCAIKA.

Paszpnen 5. OCHOBBI 2JIEKTPOXMMHH
Tema 1. dnekTpoXuMHYECKHE NPOLECCHI

Omnpenenenne U KiaccuuKaius 3JIeKTPOXUMUYECKHX npoieccoB. [Tonstue 06 3nekTpoiHOM
noreHuane. ['anpBannueckuii snemeHt lanuansa-SAkoou. CTaHAapTHBIA BOJOPOAHBIN DIEKTPOI.
VYpaBuenne  Hepucra. Pacuer OJIC  rampBaHmueckoro  ayneMeHTa.  OKHUCIUTENBHO-
BOCCTAHOBUTEJIbHBIM MOTeHIMANI. HarmpaBineHue IpoTeKaHUs OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuumii. [lonspusanus d1eKTpoaOB.



XUMHUYECKHE MCTOYHUKM TOKa. [‘aJbBaHMYeCKHE HJIEMEHTHl. TOIUIMBHBIE HIIEMEHTHI.
AKKYMYJISITOPBI.

DEeKTPOIN3 KaK OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIH MpoLecc. DIEKTPOIU3 C paCTBOPUMBIMU
Y HEpacTBOPUMBIMM aHoAaMHU. 3akoHbl Dapanes.

Tema 2. Koppo3us u 3amura MeTa/110B U CILJIABOB

Knaccugukaiuss KOppO3HOHHBIX TPOLECCOB. DIEKTpOoXHUMHUYecKass kKopposus. Kopposus c
KHCJIOPOJHOM M BOJOpPOJAHOHN aenosspusauued. KoHTakTHass Kopposusl. OJIEKTPOXUMHUYECKas
KOPPO3Hs MAJIOYTJIEPOAUCTOMN CTAJIH.

Xummnueckass Kopposus. [lazoBas Koppo3us. XuMHUYECKas KOpPpO3us B IKHUIKUX
HEBJIEKTPOJIUTAX.

Mertoabl 3aMThl OT KOppo3uH. 3aiiuTHas atMocdepa. MHruburopsl koppo3uu. 3aliuTHbIE
HNOKPBITUS: METAJUIMUECKNE, HEMETAJUINYECKUE. DIEKTPOXUMHUYECKAs 3allUTa.

34  TemaTnka CeMHHAPCKUX/NIPAKTHYECKHUX U JIA00PATOPHBIX 3aHATHI

3.4.1. JIaGopaTopHble 3aHATUS

Pa3znen 1. OcHOBHBIE CTEXMOMETPUUECKHUE 3aKOHBI XUMUU

Jlabopamopnass paboma Nel. Texnuka 6e3onachocmu npu pabome 6 XUMUUECKOU
aabopamopuu. 3HAKOMCMB0 ¢ 1AO0PAMOPHLIM 000PYO0BAHUEM.

Jlabopamopnas paboma No2. Pacuem Onunbl Xumuyueckol cs3u

Pa3znen 2. OCHOBBI XUMHUYECKOW TEPMOJUHAMUKHI

Jlabopamopnas paboma No3. Duepeemuueckue 3¢ghghexmol Xumuueckux peaxyul

Pa3znen 3. Xumuueckass KHHETHKA U KaTalu3

Jlabopamopnas paboma Ne 4. Cxopocmv xumuueckux peaxyuii. Xumuueckoe pasHosecue

Paznen 4. PactBophl

Jlabopamopuas paboma NeS. Pacmeopbl 21eKmpoaumos

Jlabopamopnas paboma Neb. OxuciumensHo-80ccmanosumenvuvie peakyuu

Tema 5. OCHOBBI 2JEKTPOXUMHH

Jlabopamopnas paboma Ne'l. Pao nanpscenuti Memanniog u 21eKmpoxumuyeckds Koppous

Jlabopamopnas paboma Ne8. dnexmponus pacmeopos 31eKmpoaumos

3.5 TemaTnka KypcoBbIX IPOEKTOB (KypPCOBbIX padoT)
KypcoBbie paboThl HE IPEeTyCMOTPEHBI

4, YuebHO-MeTOoANYeCcKOe U MHPOPMALIHOHHOE o0ecriedeHue

41  OcHoBHas JquTEpaTypa
1. Xumus [Dnextponnslii pecypc]: yue6. / JLH. baunoB [u np.]. — Dnexrpon. naH. — CaHKT-

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

4.2  JlomoJHMTeJbHAsS JIUTEpPaTypa
1. Xumus [DnexTponHsiii pecypc]: yuae6. / JL.LH. biunos [u np.]. — DnextpoH. naH. — CaHKT-

[TetepOypr: Jlanb, 2012. — 480 c. — Pexxum poctymna: https://e.lanbook.com/book/4040. —
3ari. ¢ sKpaHa.
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2. benxkuna, E.M. OOmas wu HeopraHuueckas XuUMHUSA: Y4eOHO-METOJIUYECKOE IocoOue
[DnexkTpoHHbIi pecypc]: yueb.-metoa. mocodue / E.W. benkuna, K.I1. UyrmoBa. — DneKTpoH.
nan. — Cankr-Ilerepoypr: HUY HWTMO, 2015. — 56 c¢. — Pexum pocrymna:
https://e.lanbook.com/book/91516. — 3ar. ¢ 3kpaHa.

3. Konommna, C.H. Manslit 1abopaTOpHBIi IPaKTUKYM 10 XUMUH. JIJIsl CTY/IEHTOB HAIIPaBICHHS
noarotoBku 190600 - "OkcruryaTanus TpaHCIOPTHO-TEXHOJIOTMUYECKUX MAlIMH U KOMILIEKCOB"
[DnexTpoHHBIi pecypc]: yaeb. mocobue / C.H. Konommna, B.A. TTuckypeBa. — DIEKTpOH. JaH.
— Opemn: Openl’AY, 2014. — 128 ¢. — Pexxum noctyma: https://e.lanbook.com/book/71384. —
3arii. ¢ ’KpaHa.

4. Xumus: y4eOHUK W MPaKTHUKyM I npukiaagHoro OakamaBpuara / T.B. MapteiHoBa, U.B.
AptamonoBa, E.b. 'onynos — M.: U3narenbctBo FOpaiit, 2015. — 394 c.

4.3  DJeKTpoHHbIe 00pa3oBaTelbHbIE PeCcypChl
1. DnexkTpoHHbIE 00pa3oBaTelbHBIE PEecypchl (OHJIAMH-KYpC), COAEpIKaIllMe MaTepHall JICKIIUN

(TeKCT NeKUUH U IPE3eHTAlUN ), BUAEO U OMKMCAHUE TaO0OPATOPHBIX padoOT, IPOMEKYTOUHBIE U
HUTOT'OBBIC TCCTHI IO MATCpUAIaM KypCa AOCTYIHBI JIA M3YUCHUA Ha rmaT(bopMe LMS 10
ceeuike: https://online.mospolytech.ru/course/view.php?id=3149

2. I/IHTepHeT-pecprLI BKIIFOUAKOT y‘IC6HO-MeTO,I[I/I‘IeCKI/Ie MaTCprajibl B J3JICKTPOHHOM BHIC,
npejcTaBicHHbIe  Ha  cadte  http://mospolytech.ru/ B pasmene  «bubmmorteka»
http://lib.mami.ru/lib/ebs

3. TNose3nple yaeOHO-METOAMYECKHE U HHPOPMAIIMOHHBIC MaTePUaIbl IIPEICTABICHBI HA CaliTax:

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

MaTepuajabHO-TEXHHYECKOE 00ecrevyeHne

e Ayautopun u 1aboparopuu kadenpsl «XuUMOUOTEX» 000PYIOBAHBI KOMIBIOTEPHON U MYITb-
TUMEIUNHON TEXHUKOU.

e Jlnsa mpoBeneHus 1abopaTOpHOTO MPAKTUKYMa Ha COBPEMEHHOM YPOBHE TPH BBITOJHEHHUH
1ab0paTOPHBIX pabOT MPETYCMOTPEHO UCTIOIB30BAHHE CIICYIONIETO 000Dy I0BaHHUS:
. @OTOAIEKTPUYECKHUN KAIIOPUMETDP

. AKBaIUCTUIIIATOP

. AHanUTHYECKUE BECHI

. TexHnueckue BeChl

. DIIEKTPUYECKHI MTOIYIIPOBOHUKOBBIN BBIIPSMUTEID
. MunaMnepMeTpsl

. CymunbHbIH mxad

. @TOPOIIACTOBBIE KAJIOPUMETPHI

O 00 13 N L B W N —

. TepmomeTpsbl

10. DnexTponu3epsl
11. pH-mMeTp-nonomep
12. BoiTskHBIE TIKA(BI

6. MeToanyeckue peKOMeH/aluu


https://online.mospolytech.ru/course/view.php?id=3149
http://mospolytech.ru/
http://lib.mami.ru/lib/ebs
http://www.chem.msu.ru/rus/elibrary/welcome.html

11

6.1 MeroauuyecKkue peKOMEHIANMHU VISl IPENOJAaBaTe/IsA 10 OPraHUu3alnu
o0yueHus

Metonuka mnpenofaBaHus UCUUIUIMHBL «XUMHUS» U peau3alus KOMIETEHTHOCTHOTO
NOJIX0JIa B M3JI0KEHUM U BOCHPUITUM MaTepuala MpeayCMaTpUBaeT UCIOJIb30BAaHUE CIEIYIOIIMX
AKTUBHBIX M MHTEPAKTUBHBIX (POPM MPOBENCHUS TPYMIOBHIX, UHIUBUIYAIbHBIX, ayIUTOPHBIX U
BHEAYIUTOPHBIX 3aHATUMN:

- YTEHHE JIEKIMI C UCIOIb30BAaHHUEM MHTEPAKTUBHBIX CPEJICTB HATISAHOCTH (IIPEe3eHTALIUH,
BUJICO(DHIEMBI ¢ IEMOHCTPAIMEH XMMHUECKOTO YKCIIEPUMEHTA);

- BBINIOJIHEHUE CTYACHTAMU WHIAUBUAYAJIBHBIX CaMOCTOSITENBHBIX paboT u  padoT
71a00paTOPHOIO NPAKTUKYMA.

[IpenycmoTpeHa BO3MOKHOCTh HCIOJIb30BAHUS DJIEKTPOHHOTO OOYYEHHUS, IUCTAHIIMOHHBIX
oOpa3oBarenbHbIX TexHOJorui. Bece matepuansr pazmemiatoress B CIIO Mockosckoro Ilonmurexa
(https://online.mospolytech.ru).

6.2 MeTounquRne YKazaHus 1Jisd oﬁyqalonmxca IO OCBOCHHUIO U CIHHUIIJINHBI

B mpouecce 00yueHUsT HCTIONB3YIOTCS CEAYIOUINE OIEHOYHbIE (OPMBI CaMOCTOSTEIbHON
paboThl CTYACHTOB, OLICHOYHBIE CPEJICTBA TEKYIIETO KOHTPOJISI YCIIEBAEMOCTH M MPOMEKYTOUHBIX
aTTeCTalUN:

1) KOHTpOJIbHBIE BONPOCHI,

2) UHAVBUAYAIbHbIE 3aaHMUS,

3) noAroToBKa M 3aliuTa 1a00paTOpHbIX padoT,

4) TectoBble 3a1aHus B cuctreme LMS.

Jiist 3aBepiieHust pabOThI B CEMECTPE CTYACHT JIOJDKEH BBITIOJHUTE BCE JTAOOPATOPHBIE PabOTHI,

KOHTPOJIbHBIC MCPOIIPUATHUA, UMCTh ITOJIHBIA KOMILJIEKT IIOATOTOBJICHHBIX JOMAIITHUX SaZ[aHHﬁ.

[TpomesxyTodHas aTTecTanus Mo pe3yabTaTaM CEMECTpa 10 AUCHUILUIMHE POXOJHT B (hopme
JK3aMEHa.

1. DoH/1 OLIEHOYHBIX CPEICTB

7.1  MeToabl KOHTPOJISI M OLICHUBAHUS Pe3yJbTATOB 00yUYeHUSs
[TpomesxyTouHas aTTecTaus o0yJaromuxcs B GopMe IK3aMeHa IPOBOJUTCSA 110 Pe3yIbTaTaM

BBITIOJIHEHHSI BCEX BHUOB y4eOHON pabOThI, MPEAYCMOTPEHHBIX YYEOHBIM IUIAHOM TIO JaHHOU
JTUCIUTIINHE (MOIYIIO), IPH STOM YUUTHIBAIOTCS PE3YJIBTATHl TEKYIET0 KOHTPOJIS YCIIEBAEMOCTH B
TeyeHue cemecTtpa. OIeHKa CTEMeHH TOCTHIKEHHS OOYyJarolIMMHCS IUIAHUPYEMBIX pPe3ylIbTaToOB
oOydeHus MO JUCHUILTHHE (MOAYJII0) MPOBOAUTCS TMpENoJaBaTesieM, BEIYIIUM 3aHATHUS T10
JTUCIUIUIMHE (MOJYI0) METOJOM SKCIEepTHOW oleHkH. JlomyckaeTcsi MCHOJIb30BaHUE OaIbHO-
PEUTHHTOBOM CHCTEMBI, YYUTHIBAIOIIEH JOCTHKEHHS 00yJaroero B Teuenue cemecrpa. [lo uroram
MPOMEKYTOUHOM aTTeCTallud TO JUCHUIUIMHE (MOAYJ0) BBICTABISCTCS OIICHKA «OTIIMYHO,
«XOPOIILOY, «YIOBIECTBOPUTEIIHLHO» WUITN «HEYAOBIETBOPUTEIIHHO.

K mpomexyTouHOl aTTecTali JONMYCKAKTCA TOJBKO CTYAEHTHI, BBIITOJIHUBIINE BCE BUJIBI
yaeOHOM paboThI, MPEayCMOTPEHHBIE pabouei TPOrpaMMOi MO JUCITUTIIMHE «XUMHS: BHITTOTHUIHA
1 oopMuIK TabopaTOpHBIE padOTHI, BHITIOIHUIN KOHTPOJIBHBIE pAOOTHI.

7.2 IIkana u KpUTEPHH OLICHMBAHHSA Pe3yJIbTATOB 00yUYCHHUSA

Mlxkana
OICHUBAHUA

Onucanue
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OTJIINYHO

BbimonHensl Bce Buabpl y4eOHOH paboOThI, MPETyCMOTPEHHBIE
yueOHbIM MuaHoM. CTyIeHT JeMOHCTPUPYET COOTBETCTBUE 3HAHMIA,
YMEHUH, HaBBIKOB IPHUBEICHHBIM B TaOlMLax IOKa3aresed, onepupyeT
IPUOOPETEHHBIMU 3HAHMUAMHU, YMEHMSIMH, HaBbIKAMH, INPUMEHSET WX B
CUTYallUsAX TMOBBIIIEHHOW CIIOKHOCTU. [Ipr 3TOM MOTYT OBITH AOMYIICHBI
HE3HAYUTENIbHBIE OMIMOKH, HETOYHOCTH, 3aTPYIHEHHUS NIPU aHATUTUYECKUX
omnepanysx, IEepeHOCe 3HAHMW M YMEHHUHM Ha HOBbBIC, HECTaHIapTHbIC
CUTYAaLUH.

Xoporo

BeimonHeHs! Bce BUBI yueOHOM paboThl, MPEeyCMOTPEHHBIE
y4eOHbIM Tu1aHOM. CTYJIEHT JeMOHCTPUPYET YaCTHUYHOE COOTBETCTBHE
3HaHU, yMEHUH, HABBIKOB IPUBEJCHHBIM B TaOJIMIIaX MMOKA3aTeNeH.
JlonmyckaroTcsi He3HAYUTEIbHbIE OMIMOKH, HETOYHOCTH, 3aTPYIHEHHS IIPH
AQHAJIMTUYECKUX Ollepalusix.

Y noBierBopute
JILHO

BoimonHensl Bce BUABI y4eOHOM pabOThI, MPETyCMOTPEHHBIE
yaeOHbIM TUTaHOM. CTyIEHT IEMOHCTPHPYET HEMOJHOE COOTBETCTBHE
3HAHWUW, YMEHHUI, HABBIKOB MPHUBEACHHBIM B TaOMUIaX IOKa3aTeseH.
JlomyckaroTcsi 3HAUUTENbHBIE OIIMOKH, MPOSBISETCS HEAOCTATOYHOCTh
YMEHHUI, M0 Py MOoKa3aTenei, 00yJaroluiics UCIIBIThIBACT 3HAUUTEIbHBIC
3aTpyAHEHUS] MPU ONEPUPOBAHUU YMEHHUSIMHU IPHU UX MEPEHOCE HA HOBBIC
CUTYyalUH.

Heynosnersopu
TEJBHO

He BbimonHeH oauH wuinu Oosnee BUJIOB y4eOHOM paboTHI,
MIPEIyCMOTPEHHBIX yu4eOHBIM TuIaHOM. CTYIEHT AEMOHCTPUPYET HETOIHOE
COOTBETCTBUE 3HAHWW, yMEHUU, HABBHIKOB IMPHUBEACHHBIM B Ta0IHIIax
MOKa3aTese, JOMYyCKAarOTCS 3HAUUTEIbHBIE OIIMOKH, MPOSBIAETCA
OTCYTCTBHE 3HAaHWW, YMEHHH, HABBIKOB IIO PsAY IOKA3aTENe, CTYIEHT
WCTIBITHIBACT 3HAYUTENIbHBIC 3aTPYIHEHUSI TIPU OTIEPUPOBAHUYN 3HAHUSIMHU U
YMEHUSAMH MPU UX TIEPEHOCE HA HOBBIE CUTYAIUU.

7.3  OueHouyHbIE CpeACTBA

7.3.1. Tekywuii KoHmpo.w
Ilepeuens oyenounvix cpedcme no oucyunaune «Xumua»

HanmenoBanune [IpencraBnenue
Kpatkast xapakTepucThKa OIeHOYHOTO CPEeJI-
Ne OC | ouenounoro OLIEHOYHOTO CpeJi-
CTBa
CpeacTBa ctBa B POC

Pa3nuuaroT 3a1a4u U 3a1aHUS:
a) penpoOAYKTUBHOIO YPOBHS, IO3BOJISIOLIHIE

PasnoypoBHe- OLIEHUBATh U AUArHOCTUPOBATh 3HAHUE (aK-
KommiekT pa3Ho-
BBIE 33J1a41 U TUYEeCKOro Marepuaina (0a3oBble  MOHSTHS,
1 YPOBHEBBIX 3a/1a4 U
3a/1aHus ITOPUTMBI, ()aKThl) M YMEHUE MPABUIIBHO HC-

(P33)

3aJITaHUN
MOJIb30BaTh CIEIMATbHBIE TEPMUHBI U TTOHS-

TUSl, y3HABaHHE OOBEKTOB U3YyUCHHS B PAMKax
OIPEJICTICHHOTO pa3/iesa AUCIUIIHHBL;
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0) PEKOHCTPYKTUBHOT'O YPOBHSI, TIO3BOJISIO-
e OLICHUBATh U JINarHo-
CTHUPOBATh YMEHUSI CHHTE3UPOBATh, AaHAITU3H-
poBaTh, 00001aTh PAKTUIECKUNA U TEOPETH-
YecKuil Marepuall ¢ GopMyITupOBaHUEM
KOHKPETHBIX BBIBOJIOB, yCTa-
HOBJICHUEM IPUYUHHO-CIICICTBEHHBIX CBSI3CH;
B) TBOPYECKOT'O YPOBHSI, TIO3BOJISFOIIUE OIIe-
HUBATh U JIMATHOCTUPOBATh YMCHHUS, HHTE-
IPUPOBATh 3HAHUS Pa3IMYHBIX 00JacTel, ap-
TYMEHTHUPOBATh COOCTBEHHYIO TOUKY 3pEHUSI.
CpelcTBO KOHTPOJIS, OPraHU30BAaHHOE KaK CIie-
[uanbHas Oece/a meaarorndeckoro paboTHIKa
VCTHBI ompoc,  |c 00ydYaroNIMMCsl Ha TEMBI, CBSI3aHHBIE ¢ U3y4ae-Bonpock! mo

2 co0OeceoBanre, |[MOU JIUCUUIUITMHOMN, M PACCUUTAHHOE HA BBIAC- TeMam/pasjienam Juc-
(YO) HeHue o0beMa 3HaHMM, 00yUaroIerocs mo 1050000505031
OIIpeICICHHOMY pa3ieiny, TeMe, IpodiieMe u
IT.II.
CucTtema CTaHIapTU3UPOBAHHBIX 3aaHUH, 103~
3 Tect BOJISFOII[AS aBTOMAaTU3UpOBaTh [DOH] TECTOBBIX
(T) MpOIeIypy U3MEPEHUS YPOBHS 3HAHHI U yMe- [3aJIaHui

HUI 00yJaromerocs.

IIpumepbl pa3HOYPOBHEBBIX 3a/1a4 M 3aJaHMi 10 pa3neny «OCHOBBI JJIEKTPOXUMHUID)
3aganue 1. B coenuHeHMH ¢ KakUM IHOJY3JIEMEHTOM YKa3aHHBIA 351eKTpos OynaeT aHoxom?
Hanumure ypaBHEHUs! COOTBETCTBYIOIIUX MMOITYPEAKIUI.

Ne BapuanTa DJIeKTPOs [TosryaneMeHTBI
1 Fe/Fe?* Co/Co?*, Zn/Zn?*
2 Sn/Sn®* Fe/Fe?*, Cu/Cu?,
3 Zn/zZn? Cd/Cd?*, Mn/Mn?*
4 Cr/Cr¥* Zn/Zn?*,Co/Co?*
5 Mn/Mn?* Ni/Ni%*, Al/AIF

6 Cd/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/AP Mg/Mg?*, Cr/Cr®*
12 Ag/Ag* Pb/Pb%*, Hg/Hg?*
13 Hg/Hg?* Au/Au®, Ni/Ni%
14 Fe/Fe?* Pb/Pb%*, Mn/Mn?*
15 Co/Co? Zn/Zn?*, Cu/Cu?*

3amanue 2. Pemure pacueTHyro 3a1aqy.

1. Bpluncnure mnoTeHLMAN cepeOpsSHOTrO AJIEKTpoJa B HACHIIIEHHOM pactBope AgBr
(ITP=6-10""%), conepsxamero 0,01 mons/1 KBr.
2. Paccuuraiite anextpoansiii noteHman maraus B 0,1 M pactBope ero comnu.

3. PaccunraiiTe 31€KTpOJHBIM NOTEHIMAN LIMHKA B PAacTBOPE €ro COJM C KOHLEHTpaluen
HoHOB ZN*0,01 Moub/i.

4. Paccuuraiite a51eKTpoaHbIN noTeHnuan mapradna B 0,001 M pactBope ero comnu.
5. Paccunraiite anekTpoHblii noteHuuan xpoma B 0,1 M pactBope ero coun.
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6. Berurciute mOTEHIMAT CBUHIIOBOTO AJICKTPO/Ia B HAachIieHHOM pactBope PhBro(ITP=9-10
%), ecniu KoHUEHTpanus HOHOB Br B pacTBOpe paBHa 1 MoK/,

7. KakoB moTeHuuman Bo1opoiHoro aekrpoaa npu pH 3,5?

8. Paccuwmraiite anekTpoaHbii moTennuan xenesa B 0,001 M pactope FeSOa.

9. Paccuwmraiite aeKkTpoaubiii motennuan iuaka B 0,1 M pactsope Zn(NO3)s.

10. Bpluuciure KOHIEHTpPALMIO HOHOB BOJOpPOJa B PACTBOPE, B KOTOPOM IMOTEHIHAI
BOJIOPOJHOTO 3JIEKTpoja paBeH —82 MB.

11. Paccuuraiite 21eKTpOHBINA IOTEHIMAT PTYTH B PACTBOpPE, KOHIEHTpalus noHoB Hg?'B
kotopoM paBHa 0,001 moms/m.

12. PaccuuTaiite snexktpoanslii noreniman mapranna B 0,01 M pacrBope MNnSQOa.

13. KakoB norenmman meanoro snektposaa B 0,01 M pactBope CuSO4?

14. PaccumuTaiiTe 351eKTpoaHbIi norenuuan kodansta B 0,001 M pactBope ero cou.

15. Berurciaute moTeHIMAN cepeOpsiHOrO 3JIEKTPoa B HackieHHOM pactBope AgCI
(ITP=1,6-10"1%), ecin KoHUEHTpaIMs HOHOB XJI0pa B pacTBope pasHa 0,1 MOIB/I.

3ananue 3. PacctaBbTe KO3 PUIMEHTHI B cXeMe peakiii. OLEeHUTE BEPOSITHOCTh

NPOTEKaHUS NPOIlecca B YKa3aHHOM HalpaBJICHUH P CTAHIAPTHBIX ycIoBHsiX. OTBET
MOJITBEP/IUTE PACUCTOM.

No
BapHaHTa

1 H>SeOs3+HI—1>+Se+H20
NaClO4+KI+H>SO4s—>NaCl+1>+K>S04+H>0
NaClOs+KI+H20—NaCl+I,+KOH
KMnO4+FeS04+H2S04—>MnSOs+ Fex(S04)3+K2S04+H20
K>CrO4+KCI+H>,O0—Cr(OH)3+KOH+Cl»
KBrOs+KBr+H>SO4—Br+K>S04+H>0
KCIlO3+FeClo+HCI—FeClz+KCI+H20
NaBr+K>Cr,07+H2SO4—>Cr2(S04)3+Bra+K>SO4+NaSO4+H>0
SnCl>+HNO>+HCI—-SnCl4+NO+H>0
NaBr+MnO>+H>SO4—>MnSO4+Br,+Na,SO4+H>0
HCI+MnO2—MnCl+Cl+H20
KBr+KCIO+H,O—KCI+Br,+KOH
K2Cr.07+4KNO2+HNO3—Cr(NO3)3+ KNO3z+H>0
Cr(OH)3+Cl,+NaOH—>Na>CrO4+NaCl+H,0
15 KClOs+FeClo+HCIl—FeClz+KCI+H0

3ananue 4. Pemure pacueTHyo 3a/1aqy.
1. Boruuciere DJIC anemenTa, coctosimero u3 Zn B 0,1 M pacteop ZnSO4 u Pb B 0,02 M
pactBope Pb(NO3)2. CocTaBbTe cXeMy dJIeMEHTA.

2. Ilpu kaxou konyenmpayuu uoros xpoma /[C snemenma, cocmasieHHo2o U3 Xxpomoso2o u
CMAaHOapmMHO20 YUHKOB020 21leKkmpoda, 6yoem paser ()?

3. Uemy paBen J/IC ranpBaHUYECKOTO dJIEMEHTA, COCTABICHHOTO U3 cepeOpsSHOTO IIEKTPoaa
B 0,1 M pactBope AgNO3 1 cTaHIapTHOTO BOJOPOIHOTO AJIEKTpoaa?

4. Paccunraiite D/IC rabBaHMUYECKOTO JIEMEHTA, COCTOSIIETO U3 HOPMAILHOTO BOJIOPO/I-
HOT'0 3JIEKTPO/Ia U BOJOPOJAHOTO AJIEKTPoJa B pactBope ¢ pH=12.

Cxema peakiuu

OO |N[OO|O1B|WIN
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o

[
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=
N

=
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5. DJIC »nemenTa, COCTaBICHHOTO U3 craHmaptHoro Ho/2H' u cuHIOBOrO 35ekTposa B
pactBope 1 M conu cBuHIIa, paBeH 126 mB. KakoB moTeHMan CBUHIIOBOTO JIEKTpoaa?

6. Paccuumavime 3/]{C snemenma, cocmagneHHo20 u3 MeoOH020 U CEUHYOB020 IEKMPOO08 6
0,01 M pacmeopax ux cozeil.
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7. Paccuuraiite DJIC snementa, coctaBinennoro u3 maraus B 0,01 M pactBope ero comnu u
cepebpa 0,1 M pactBope AgNOs.

8. Beruncnure D/1C anemenra, cocrosimero u3 Zn 80,001 M pactBopeZnSO4 u cTanIapTHOTO
BOJIOPOJIHOTO AJIEKTPO/A.

9. Beruuciute 3/1C MeIHO-IIMHKOBOIO 3JIEMEHTA, €CJIM METaJUIbl TOTPYKEHbI COOTBET-
ctBeHHO B 0,1 M u 0,2 M pacTBOpBI UX COJICH.

10. Paccunraiite D/1C a1nemMeHTa U3 CTaHAAPTHOTO BOAOPOJIHOTO U XPOMOBOI'O IEKTPOAA B
0,1 M pactBope ero coJu.

11. Paccuuraiite 3/1C s1nemeHTa, COCTaBIEHHOT'O U3 MapraHll€BOro0 U MEJIHOTO AJIEKTPOJIOB B
0,001 M u 0,1M pactBopax ux cojeil COOTBETCTBEHHO.

12. Paccuuraiite D/IC anemenra, coctaBiennoro u3 Maraus B 0,01 M pactBope ero cosu u
ceunma B 0,1 M pactBope Pb(NO3)2.

13. Yemy paBen 2/IC cBUHIIOBO- IMHKOBOTO 3JIEMEHTA, €CIIU MeTasuibl morpysxkeust B 0,01 M
pacTBOPbI CBOUX COJIEH?

14. DJIC snemMeHTa, COCTOSIIETO U3 CTAaHAAPTHOTO BOJOPOJIHOTO U CBUHIIOBOTO 3JIEKTPOIOB,
coctabiiseT -160 mB. KakoBa KOoHIIeHTpallusl COJIU CBUHIIA?

15. Paccuumaiime I3/[C snemenma, cocmasnennozo us kobaroma 6 0,1 M pacmeope ceoeii
conu u meou 6 0,01 M pacmeope cyrvghama meou.

3aznanue 5. Hanucate ypaBHEHUs peakluil 31EKTposin3a Ha MHEPTHBIX AJIEKTPOJIax paciuiaBa

COJIH:
Bapuanr |1 2 3 4 5 6 7 8
Coub NaCl CaCl; CuBr, | MgCl, | KoS Nal CuCl; | BaBr2
Bapuaar |9 10 11 12 13 14 15
Coutb MgBr» RbCI Na>S KoSe SrCl; Bal» MnBr»
3amanue 6. Hamucare ypaBHEHUS peakiyii JEKTPOIN3a Ha HHEPTHBIX JIEKTPOJaX pacTBOPOB
COJICH:
Bapmanr | 1 2 3 4 5 6 7 8
Conu NiSO; | CaCl, CuSOs | Na2SOs | AgNOz | FeCls Cu(NOs). | BaS
K>SOs | Ba(NOs3)2 | NaxCOs | CrCls KNOs3 Li>SOs | AI(NO3)z | KoCO3
Bapuanr | 9 10 11 12 13 14 15
Comn BaCl. | Na:S CuCl; Mgl CaCl; KoSe Ca(ClO)2
LiINO3z | CH3COOK | NaNOs | KoSOs4 | KoCOz | RbSO4 | Ph(CH3COO)»

3ananue 7. Kakue u3 HOHOB, IMEIOIIUXCS B paCTBOPE, M B KaKOi MOCIEA0BATEIHbHOCTH OyIyT
pa3pspKaThCsl Ha KaTOJIe U aHoe?

Bapuant Honsl B pacTBOpe Bapuanr Honsl B pacTBOpe
1 S0+*, K*, Fe**, CI,, Cu?* 2 NOs, APF*, Sn*, CI, Ni**
3 Be?*, CH3COO", H*, Pb?*, I 4 Mg?*, I, Cr¥*, SO4%, Cu?*
5 S*, H*, CI, POs*, Na* 6 S0+*, Hg®*, Co?*, NOs', Na*
7 NOz, Fe**, H*, I, Br 8 CHsCOO', Pb**, K*, CI, Ni**
9 Zn?**, ClOs, Na*, Br,, H* 10 SO.%, Cu®, Li*, Br, H*
11 Mg?*, CI, Ni?*, NOg", K* 12 Co%", NOs, CI', AI**, Rb*
13 S*, Br, H*, CHsCOO, K* 14 ClO4, Na*, Br, Zn**, Cu**
15 Ni%*, SO4%, AI**, Rb*, Br

3azanue 8. Pemmre pacueTHyro 3a1ady.
1. Kak m3MeHATCS Macchl MEIHBIX KaTOAa W aHOJA, €CIM 4Yepe3 pacTBOp Cyib(ara mMenn
IIPOIyCKaTh dJIEKTPUUECKUN TOK cuiloi 1,5 A B Teuenue 3 yacos?



16

2. Kakoe KONMYECTBO 3JEKTpUYECTBa MOTpeOyeTcs Ui BBIACICHHUS M3 PAacTBOpA CEPHOM
kuciotsl 20 r Bogopoaa?

3. 3a 10 munym uz pacmeopa niamurogou coau mox cunrou 5A evidenun 1,517 2 memanna.
Onpeodenume MOIAPHYIO MACCY IKBUBATEHMA NIIAMUHBL.

4. CkoJIbKO BpeMeHu notpedyercst st ocaxaenus 100 r ceunia u3 pactopa Pb(CH3COO):
TOKOM cujioi 3 A?

5. Uemy paBHa S5KBUBAJICHTHAsI Macca KaJMUs1, €CJIH JJIS BBIACTICHHA | T ero U3 pacriaBa cojiu
HaJI0 TponycTUTh yepe3 pactBop 1717 Kit anekrpudectBa?

6. Kakoe xonmm4ecTBO 31eKTpuUecTBa MOTpedyeTcs A noiaydeHus 1, 28 Kr yucToi Meau u3
pacTBopa ee conu?

7. CKOJIBKO BpeMeHHU MoTpedyeTcs At monydeHust 10 1 KUCiIopoa 3JIeKTPOIM30M pacTBopa
NaOH npu cune Toka 2A?

8. CKOJIbKO BpeMeHH NOTpeOyeTcs JUIs MOTyYeHHs 2 MOJIeH BOJOpoa Ipu cuiie Toka 4 A?

9. Uepes pactBop cyibhara HaTpus B TeueHue 10 MuHyT npomyckanu Tok cwiioi 0,5 A. Kakue
NPOAYKTHl M B KaKUX KOJIMYECTBAX OOpa3yloTCs Ha IUIATHHOBBIX KaToA€ M aHOAE (dIEKTPOJIHBIC
MPOCTPAHCTBA pa3AeNeHbl Aruaparmoii)?

10. Tok cuioit 2 A Beigenser u3 pactsopa xiopuzaa 3onora(lll) B teuenne 1 waca 4,905 r
30510Ta. BrruncnuTe 3KBUBAJICHT 3TOTO METaIa.

11. Kakas macca cepeOpa BBIIETUTCS NPHU MPOXOXKIACHUU TOKA CUJION 6 A uepe3 pacTBop
AgNO3 B Teuennn 30 Munyt?

12. Tpu mpoxoxnenun depes pactsop NaOH B Teuenme 2 MuHyT Bhigenmaock 30 cm®
BOJIOpoJa npu H.y. HaiiguTte cunmy Toka.

13. IIpu npoxoxnenun Toka cuioi 0,5 A 3a 1 gac u3 pacrsopa CuSOs Beraenmiocs 0,5927 r
Meau. OmnpenenuTe MOJIIPHYIO MacCy SKBUBAJICHTA MEIH.

14. Kakoit o0beM kuciioposa (H.y.) BBIICTUTCS MPU MPOITYCKAHUH TOKa CHIION 6 A B TeUeHHE
30 munyT uepe3 BoaHbIi pactBop KOH?

15. Toxk cuinoii 1,5 A nmpoxoaut 4epe3 pactBop BiClz B Teuenue 20 munyt. Haitnure maccy
Pa3JI0KUBILIETOCS SIEKTPOIUTA.

3azmanue 9. Pemmre 3aa4y Ha pacdeT BBIXOAA 10 TOKY.

1. IIpu npoxoxnaennn 18000 K snmekTpuuectBa yepe3 MOIKHCICHHBIA pacTBOp Cyibdara
HUKEJIS Ha KAaTOJAE BBIAEIWIOCH 5 T HUKENs. BeruncanTe BBIXOJ 10 TOKY JUIsl IPOLIECCA BBIAEIECHUS
HUKEJS 1 00beM 00pa30BaBLIET0Cs BOJOPO/IA.

2. BelumciuTe BBIXOJ 10 TOKY, eciu u3 pactBopa AUCls B Teuenue 1 yaca mpu cuiie Toka 2 A
BBIAEITHIOCE 4,5 T 30J10TA.

3. Tok cuoii 1,5 A Beitenun u3 pactBopa CdSO4 3a 40 MunyT 2 T Kaamust. Berauciute BbIX0T
0 TOKY.

4. Kakas macca cepeOpa BbIIETUTCS IPU MTPONyCKaHUU Toka cuiioi 3 A yepe3 pactBop AgNO3
B TeueHre 30 MUHYT, €clIi BBIXO/ IO TOKY cocTaBisieT 95%7?

5. Beruncnnre BIXOJ IO TOKY, €ciy pu npoxokaeHnu 8000 A -4 anekTpuyecTBa BBIIEIHIOCH
4,48 xr kanpius u3 pacmiasa CaCle.

6. CKOJIbKO MeNU BBIIEIUTCS Ha KaToJle, IPU MPOMYCKaHWU Toka cuioi 1,5 A B TeueHue 2
4acoB, €CIIM BBIXO/Jl IO TOKY cocTaBisieT 80%?

7. llpu paduHUpPOBaHUM MEIU W3 PACTBOPA COJH BhIAesseTcs 338 © MeIu MPHU MPOX0KICHUH
300 a-u anexTpuuecTBa. BeruncanuTe BbIXOI MOTOKY.

8. BprumcnauTe BBIXOX MO TOKY, e€cinv B BaHHE npu cuie Toka 400000 A B TeueHue 5 4
BBIJIEIMIIOCH 72,6 KT MarHus u3 paciuiaBa MgCly.

9. Kakas macca cBunIa Boiaenutcs npu annektponuse PD(NO3), B Teuenne 1 waca npu cuiie
TOKa 5 A, eciii BBIXO/JI IO TOKY cocTaBisieT 75%7?

10. Tok cuiioii 3 A BbIIENSIET U3 PacTBOpa COJIM KaaMus 3a |1 yac 6 r Meraiia. Beraucnure
BBIXOJI 110 TOKY.
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11. IIpu npoxoxnenun Toka cuioit 0,5 A 3a 30 munyT u3 pactBopa CuSQO4 Beigenmiiocs 0,27
r menu. Onpenenure BIXO/ MO TOKY.

12. Kakoit 00beM BOJOPOAA BBIACIUTCS MPH MPOMYCKAaHUH Yepe3 pacTBOP CEPHOM KHUCIOTHI
TOKa CUJION 2 A B T€YEHHUE 2 4acOB, BBIXOJI 110 TOKY cocTaBiisieT 93%7?

13. Ilpu nmpomyckanuu Toka cuioi 2,5 A uepes pactBop ZnSO4 B TeueHUe 2 4acoB Ha KaTo/ie
BBIIETUIIOCH 5,1 T iuHKa. OnpeaenuTe BbIXO 0 TOKY.

14. Boruuciure Maccy HUKes, BeiaeauBerocs npu aiekrponuse NiCl, Tokom 2 A B TeueHue
30 MUHYT, €clTi BBIXOJ] 110 TOKY cocTaBisieT 90%.

15. Ckonvko Kn snexkmpuuecmea nompebyemcsi Onsi noayuenus 2 Mmojell 8000podd
NEKMPOIUZOM 800, eClU 8bIX00 N0 MoKy cocmasisiem 85%?

3apanue 10. Kakoil U3 HaxoAsmuxcs B KOHTAKTE METAJUIOB Oy/I€T OBEPraThCsi KOPPO3HUHU B
arpeccuBHOM cpene? Hamuimute ypaBHEHHsS KaTOIHOTO M aHOJHOTO IMPOIIECCOB B a) KUCIOU, 0)
HEHUTpaJIbHOU cpeax.

Bapuant 1 2 3 4 5 6 7

Metamuiet | Fe-Zn |Pb-Sn | Cd-Co |Cu-Hg |Ni-Sn | Co-Mn | Al—Ni

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

IIpumep Tecta no teMe « KuHeTHKa M KaTaIU3»

1. Koncranra CKOpPOCTH XUMHUYECKOU pC€aKiuunu HC 3aBUCHUT OT ...

1) TpHUPOIBI pearupyIOIUX BEIIECTB;

2) KOHIIEHTpAIMH PEarkpyroLInX BEIIECTB;

3) TeMmeparypsi.

2. V3amMepeHne MHTEHCHBHOCTH MOTJIOIICHHS CBETA —

1) pedpakromerpus;

2) (HoTOINIEKTPOKOIOPUMETPHS;

3) KyJOHOMETpHSI.

3. YacTHbIC KHHETHYECKUE OPSAKH MOTYT IPUHUMATh 3HAYCHHS:

1) uenslie, APOOHBIE;

2) HyJeBbIe, OTPULATEIIHHBIC;

3) Bce BbIIIE MIEPEUUCIICHHBIC.

4. NO2+CO=NO+CO: — ypaBHEHHUE ... peaKLUu:

1) MOHOMOJIEKYJISIPHOH,

2) OUMOJIEKYJISPHOH,

3) TPUMOJEKYISIPHOIA.

5. KoHIeHTpalus JIMHEWHO YMEHBIIIAETCS CO BPEMEHEM B PEaKIUIX . ..[TOPSIKA:
1) wnynesoro;

2) TepBOro;

3) BTOpOTO.

6. £=i+kr -

0
1) kuHETHYecKoe ypaBHEHHE TIEPBOTO MOPSIKA;
2) KUHETHUYECKOE YPaBHEHHE HYJICBOTO MOPSIKA;
3) KHHETHYecKoe YpaBHEHHE BTOPOTO MOPSIKA.
7. DHeprus cBeTa JOoJKHA ObITh IOMJIONIEHA MOJIEKYJIOW PearupyoLero COeTMHEHNS —
1) 3axon I'porrryca-/Ipeiinepa;
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2) 3akoH llrapka u DiiHIITelHA;
3) BTOpOIi 3aKOH (POTOXUMHHU.

1, C
8. k=2,303= IgE0 - KOHCTaHTa CKOPOCTH PEAKIIUH ... TOPSIIKA.
T

1) wuyneBoro.

2) TepBoro,

3) BTOpOTrO.

9. K pa3BeTBICHHBIM LEMHBIM PEAKIHSIM OTHOCHTCS PEaKIus ...
1) XJIOpUPOBAHUS YIIIEBOIOPOIOB;

2) ropeHue OCH3MHA B IBUraTEIE;

3) B3pBIB BOAOpO/IA U XJIOPA.

10. I'eTeporeHHbIi KaTaIUTUYECKUNA TPOLIECC PH BHICOKOH TeMIepaType MpOTeKaeT Mo/. ..
1) BuemHeaubHy3HOHHBIM KOHTPOJIEM;

2) KUHETHYECKHM KOHTPOJIEM;

3) BHyTpUAND(Y3HOHHBIM KOHTPOJIEM.

IIpumepHbIe BAPHAHTHI KOHTPOJIbHOM PadoThI

BapuanTt 1

3aganue 1. TepMmoxumuveckoe ypaBHEHHE peakiuu oopazoBanus xyopuna Gocdopa (111):

2Py + 3Clyy = 2PCl3ry , ArH%g8 = —574 x]JIx.

Onpenenuth, kKakas macca pocdopa BCTYIHIA B peakinio, eciim Beyieamiochk 1200 kJIx
TEIUIOTHI.

3amanwue 2. [loap3ysach ClipaBOYHBIMHU TaHHBIMH, PACCYUTATH CTAHAAPTHYIO SHEPTUIO
['u66ca nanHoii peakiuu npu TemnepaTtype 298 K u ykazaTb, BO3MOXKHO JIH CAMOIIPOU3BOJIBHOE
NpOTEKaHHUEe PeaKIMu Mpu CTaHAapTHBIX yciaoBusx: NH3 ) + HCl) = NH4Cl ).

3amanue 3. OnpenenuTs, Kak U3MEHUTCS CKOpOCTh npsMoit peakuuu: 2NO2 ) — 2NOy) +
OZ(F)

MIpH YBEJIMUEHUU JaBlieHUs B cucTeMe B 3 paza? CuuTaTh 3Ty pEaklrio SJIeMEHTapHOM.

3amanue 4. JIJis HEKOTOPOU peaKIK MEPBOTO MOPSAKA ObUTH OMPEIETICHBI IB€ KOHCTAHTHI
ckopoctu: ipu 71 =313 K ki=9:107 mun 'u 7= 318 K k2 =1,3-102 mun"'. Onpenenurs
SHEPTHUI0 aKTUBALUH F, ¥ TPEAIKCIIOHSHIIMABHBI MHOXHTEID Ko B ypaBHEHUU AppeHnyca Juis
ITOM pPEaKIUU.

3amanue 5. OnpeaenuTh, B KAKyI0 CTOPOHY CMECTHTCS TI0JI0KEHNE PaBHOBECHUS PEaKITUH:

2NO() + Clyry 5 2NOCl(ry , ArH%08=-73,6 kJ[)k, eciu: a) HOBBICUTH TEMITEPATYpPy B
cucreme; 0) MOHU3UTH OOIIIee JaBIEHHE B CUCTEME; B) YBEIMUUTH KOHIIEHTPAIIUIO XJI0pa; T) BBECTH
KaTajau3aTop.

Bapmuanr 2

3amanue 1. CorimacHO TEPMOXHMHUYECKOMY YPAaBHEHHUIO PEAKIIUU TOPEHHS METaHa:

CHa(r + 2021 = COyr) + 2H20(), ArHC208 =—880 ]Ik

BoiIemIochk 104 x/[x TemioTel. OnpenenuTh, Kakas Macca METaHa BCTYIWJIA B PEAKIIUIO.

3ananue 2. [loap3ysack CripaBOYHBIMHU JTaHHBIMH, PACCUMTATh CTAaHAAPTHYIO SHEPTUIO
['nb6ca nanHoM peakuu npu TemnepaTtype 298 K u ykazaTb, BO3MOXKHO JIM CAMOIIPOU3BOJIBHOE
NPOTEKaHHUE PEeAKLUH ITPHU CTAHIAPTHBIX YCIOBHSX:

CH4 () + CO2r) =2CO(r) + 2Har).

3anpanue 3. OnpenenuTsb, Kak U3MeHUTCs: ckopocTh npsiMoit peakuui: 2NO ) + Oz (= 2NO2
W)

IIPU YMEHBIIIEHUH JIaBJIeHUs B cucteme B 3 pa3a? CunuTaTh 3Ty peakiuio 3JIeMEHTapHOM.

3amanue 4. JIJ11 HEKOTOPOU peaKIMK TEPBOTO MOPSAKA ObUTHA OTIPEIETICHBI IB€ KOHCTAHTHI
ckopoctu: ipu T1=298 K ki=2,2:10 mun 'uT2=303 K ko =4,1-10" mun ! . Onpenenuts
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SHEPIUI0 aKTUBAIMU E, ¥ MPEIIKCIIOHEHIIMATBHBI MHOXKHUTEb Ko B ypaBHEHUU AppeHuyca s
3TOM peaKkIuu.
3amanue 5. OnpeaenuTb, B KAKyI0 CTOPOHY CMECTHTCS TIOJI0KEHNE PaBHOBECHUS PEaKIUH:
2CuO) + COr S Cu20y + COxry, ArH <0, ecitu: a) yBeIMYUTD TEMIIEPATYPY B CUCTEME;
0) yMEHBIIUTH OOIIICE JAaBICHUE B CUCTEME; B) YBEIIMUUThH KOHIICHTPAIIMIO OKCHJIA YTIIIepoa
(1;

I') YMEHBIIUTD NapuaibHoe naBienue okcuna yraeposa (I1); o) BBectu karanuzatop.

Bapuanr 3

3aganue 1. B pe3ynbTaTe peakiiuu, TEpPMOXMMHUYECKOE YPABHEHNE KOTOPOM:

C2HsOH (x) + 3021y 5 2CO2(r) + 3H200x), Ar H%08 = —1374 xJIx,

BbLIEMIIOCH 710 k/[X TemioTel. BeluucianTh Maccy 3TaHOIIA, yYaCTBYIOIIETO B PEAKLIUU
OKHUCIICHUS.

3ananue 2. [Tonp3ysick CIpaBOYHBIMU JAHHBIMH, PACCUNTATh CTAHJAPTHYIO YHEPTHIO
['n66ca nanHoi peakuuu npu remmneparype 298 K 1 ykazaTb, BO3MOKHO JIH CAaMOIIPOU3BOJIHOE
MPOTEKAaHUE PEAKIINH [IPH CTAHIAPTHBIX YCIOBHSIX:

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

Bamanue 3. OnpenenuThb, Kak U3MEHUTCS cKopocTh mpsiMoit peakimu: 2NO ) + Cla () =
2NOCl

IIpY YMEHbBIICHUU KOHIIeHTpauu okcua a3oTa (II) B 2 paza. Cuurarh 3Ty peakiuio
AJIEMEHTapHOMN.

3ananue 4. JIns HEKOTOPOH peakI|K MepBOro MOpsiiKa ObLTH OMPEAeTICHBI BE KOHCTAHTHI
ckopoctu: ipu 71=353 K ki =7,5102mun 'u 12=373 K k2 =9,4-10" mun . Onpenenuts
SHEPTUio akTUBAIKHU E, U MpeIdKCIIOHEHIIUAIBHBIH MHOXHTEIND Ko B ypaBHEHUU AppeHnyca Juis
ATOM pEeaKIuu.

3ananue 5. Onpenenurs, B KaKyl0 CTOPOHY CMECTUTCS MOJIOKEHHUE PABHOBECHUS PEAKIIHH:

CH4q) + 2H20 () S COon+ 4H2 (), ArH <0, eciiu: a) yBeTMYUTH TEMIIEPATypy B CUCTEME;

0) MOHM3UTH O0IIIee AaBJIEHUE B CHCTEME; B) YBEIIMYUTH KOHLIEHTPALIUIO METaHa;

T') IOHU3UTH NapIHAIbHOE JaBJICHUE METaHa; ) BBECTH KaTaau3aTop.

Bapuanr 4

3ananue 1. TepMoxuMHUUeCKOe ypaBHEHUE Peakluy ruapoiu3a xiuopuaa dpocdopa (V):

PClswy + H20r) = POCl30 + 2HCl (), ArH%gs =—170 xJI.

Omnpenenuts, Kakas Macca xjaopuzaa gocpopa (V) BcTynuia B peakimio, €Clid TeMI0BOM
s dext cocraBmn 520 kJx.

3ananue 2. [loap3ysack CipaBOYHBIMU ITaHHBIMH, PACCUMTATh CTAaHAAPTHYIO SHEPTUIO
['n0G6ca nanHoi peakuuu npu TemnepaTtype 298 K u ykazaTb, BO3MOXHO JIM CaMOIPON3BOJIbHOE
NPOTEKaHHWE PEeaKLUH MTPHU CTAHIAPTHBIX YCIOBHSIX:

SOz + NOzr) =SO0s3 () + NO).

3ananue 3. OnpeaenuTsb, BO CKOJIBKO pa3 U3MEHHUTCS CKOPOCTh YCIIOBHON NPSAMON peakluu:

2A0 + By —>Cn+D

IIPU yBEJIMUYEHUH 00bEMa CUCTEMBI B 2 pa3a, €ClId 3Ta peaklus dJIeMEeHTapHasl.

3ananue 4. OnpenenuThb, Ha CKOJIBKO TPaJyCcoB HEOOXOAUMO MOBBICUTH TEMIIEPATYDY,
4TO0OBI CKOPOCTh peakuuu Bo3pocia B 500 pa3, eciu TemneparypHblid ko3 duuueHT ckopoctu
peakuuu y = 2,5.

3aganue 5. OnpeaenuTsb, B KAKyI0 CTOPOHY CMECTHTCS IIOJIOKEHUE PAaBHOBECHUS PEAKIIUU:

2COr) + O 5 2COz), ArH%gs <0, ecru: a) TOBBICUTH 00IIIEE TABICHUE B CUCTEME;

0) yBEIMUYUTH TEMIIEpATypy B CUCTEME; B) YBEIMYUTh KOHIIEHTpaluio okcuaa yriaepona (II);

T') 3aMEHUTH KUCIIOPOJ] Ha BO3/YyX.

Bapmuanr 5
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3amanue 1. B pesynbTaTe peakuuu, TEpPMOXUMUYECKOE YPABHEHHE KOTOPOI

4FeSyr) + 1102 (1) 5 8S0x) + 2Fe203¢r), Ar H%08 = —3310 k Ik,

BoIenmiiock 350 k[ TernoTel. Beruncaunts Maccy oopa3soBasiierocs okcua xesnesa (111).

3ananue 2. [Tonp3ysick CIpaBOYHBIMU JAHHBIMH, PACCUNTATh CTAHJAPTHYIO YHEPTHIO
['n66ca nanHoi peakuuu rnpu temmneparype 298 K 1 ykazaTb, BO3MOKHO JIH CAaMOIIPOU3BOJIEHOE
MPOTEKaHWE JAHHOM peaklUy MPU CTaHAAPTHBIX YCIOBUSAX:

2CH4 () + COyr) = CH3COCHs3 1) + H20().
3ananue 3. OnpenenuTtb, BO CKOJIBKO pa3 U3MEHHUTCSA CKOPOCTh MPSIMOM peaKinu:
Hoo + o) =2 Hly

NPy OJHOBPEMEHHOM YMEHBIIICHUHU KOHLIEHTPAIMU BOJI0PO/Ia U oja B 3 pa3za? Cuuraiite
ATy PEAKLIHIO FJIEMEHTAPHOM.

3ananue 4. BerunucianTth, Mpu Kakoil TeMiieparype T2 3aBepIIMTCS HEKOTOpasi peakiys B
teuenue to = 30 muH, ecau npu temrnepatype T1= 25°C ona npotekaer 3a t1 = 3 gaca.
TemmnepaTypHbIit KO3hOUIIMEHT CKOPOCTH Peakiuu y = 3.

3ananue 5. OnpenenuTh, B KaKyr0 CTOPOHY CMECTUTCS T0JIO)KEHUE PABHOBECHUS PEAKIIUU:

2Ho) + O S 2H20(r), ArH208 < 0, eciui: @) MOHU3UTH OOIIIEE IABICHUE B CUCTEME;

0) IOBBICUTH TEMIIEPATYPy B CUCTEME; B) T0OABUTH BOAOPO/I; T) JOOABUTH ITAPHI BOIHI.

Bapuanr 6

3ananue 1. [lonydyeHnue a30THON KUCIOTHI IPOUCXOAUT B COOTBETCTBUU C YPaBHEHUEM

ANOyr) + O2) + 2H2000 S 4HNO3) , ArH%gs= — 252 x]JIk.

Omnpenenutb Maccy 00pazoBaBIICIiCs KUCIOTHI, €CJIU BbIAETIOCH 138 /[ TemaoThl.

3ananue 2. [lonp3ysack CIpaBOYHBIMU JAHHBIMH, PACCUNTATh CTAHJAPTHYIO SHEPTHIO
I'n66ca nanHoi peakuuu rnpu remnepatrype 298 K 1 ykazaTb, BO3MOXKHO JI CAMOIIPOU3BOJIBHOE
MPOTEKAaHNE PeaKIuu MpH cTaHAapTHHIX yeiaoBusiX: CoHsOH (o) = CaHar) + H2O ).

3ananue 3. Onpenenuth, Kak H3MEHUTCS CKOPOCTh YCJIOBHOM 3J1€MEHTapHON peakLuu:

Am+2Br = Cuy,

€CIIM KOHLIEHTPAIIMIO BELIeCTBAa A yBEJIIMUYMIIM B 2 pa3a, a KOHIEHTPaLUIo BemecTsa B
YMEHBILWIIH B 2 paza.

3ananue 4. HauanpHas temnepatypa peakuun 71 = 20°C. OnpenenuTs, 10 KaKOTro 3Ha4ECHHUs
HE00XO0IUMO MOBBICUTh TeMIIEpaTypy 12, 4TOObI CKOPOCTh peakiuu yBeanuuiach B 150 pas.
TemmneparypHbiit K03 PUIIHEHT CKOPOCTH peakLuu y = 2,2.

3ananue 5. OnpenenuThb, B KaKOM HaIpaBJIEHUU MPOU30MIET CMEIlleHuE paBHOBECUS: @) IIPU
MOHMKEHUH OOILEro JIaBJIeHUs B CUCTEME; 0) MPU MOHMKEHNH MapIHaIbHOIO 1aBICHUS
KHCJIOPO/1a; B) MIPY MOHWKEHUU TEMIIEPATyphl B CUCTEME:

2NOr) + Oy S 2NOxr), ArH%9s <0.

Bapuanr 7

3aganue 1. JlaHO TEPMOXMMHYECKOE YPaBHEHUE peakiiu paznoxenus noauna rayumms (11):

2Galzm = 2Gag) + 3low), ArH%9s = 440 k/Ix.

PaccunraiiTe KOJMYECTBO TEIUIOTHI, HEOOXOoAuMoe st paznoxkenus 15,3 r Gals.

3ananue 2. [Tonp3ysack CipaBOYHBIMU JAHHBIMH, PACCUNTaTh CTAHJAPTHYIO DHEPTHIO
['n06ca nanHoM peakuu npu TemnepaTtype 298 K u ykazaTb, BO3MOXKHO JIM CAMOIIPOU3BOJIBHOE
NpOTEeKaHHEe peakiuy npu cTaHAapTHBIX yeiaoBusx: CO ) + Clyry = COCI2 (.

3ananue 3. Onpenenutpb, BO CKOJIBKO pa3 HEOOX0IMMO YBEIMUUTH KOHIIEHTPAIMIO BEIIECTBA
A nns yckopenus B 16 pa3 ycnoBHOM mpsimoit peakiun:2A ) + By = Cr + D), eciu 3Ta peakius
AIIEMEHTapHasl.

3ananue 4. Jl1 HEKOTOPOW reTepOreHHON PEAKIMY dHEPIUsl aKTUBALUU

Ea. =100 xI>x/monb. Onipenenure, BO CKOJIBKO Pa3 YBEIUUUTCS CKOPOCTh XUMHUECKOM
peaxkiuu npu nosbieHny temneparypsl ot 71=20°C no 72 = 60°C.
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3amanue 5. OnpenenuTb, B KAKOM HallpaBJICHUU CMECTUTCS MOJIOKEHUE PABHOBECHS B
CUCTEME:

2COn + 02 5 2C0O2 (1),  ArH%gs =— 566 k/Ik, eciiu: a) MOBBICUTH TEMIIEPATYPY B
CUCTEME;

0) yBeIMYUTh KOHIIEHTpanuo okcuaa yriaeposaa (II); B) moBeicuTh o0IIee JaBICHNE B
CUCTEME;

') BBECTH KaTajlu3aTop.

Bapuanr 8

3ananue 1. CornacHO TEPMOXUMHUYECKOMY YPAaBHEHUIO PEAKLIUU OKHCIICHUS TIIOKO3bIL:

CeH1206 + 602=6C0O2 + 6H20, ArH%9s = —2800 xJ[x,

BbIZIenUI0Cch 730 Kk TernoTsl. PaccunTaTh Maccy npopearupoBaBIleid TIIFOKO3bI.

3ananue 2. [Tonp3ysck CIpaBOYHBIMU JAHHBIMH, PACCUNTATh CTAHJAPTHYIO DHEPTUIO
['u60ca nanHoO# peakiuu npu Temneparype 298 K u ykazaTh, BO3MOXKHO JIH CAMOTIPOU3BOJIBHOE
IIPOTEKAaHNUE PEAKIIMH [IPU CTAaHIJAPTHBIX YCIOBMSIX:

CsHesry + 3Haw) = Ce Hizw).

3ananue 3. Onpenenurb, BO CKOJIBKO pa3 HEOOX0AMMO YMEHBIIUTh KOHLEHTPALIUIO
BeniecTBa B s 3amennenus B 9 pa3 ycnoBHOU npsiMoit peakuun: Ay + 2B = Cqy+ D), ecnu
3Ta peakuus IeMeHTapHas?

3ananue 4. /s HEKOTOPO# TreTeporeHHON peakiuu SHeprus akTuBauu £, = 80 kJx/Mob.
Onpenenutb, BO CKOJIBKO pa3 YBEIHUUUTCS CKOPOCTh XUMUYECKOW PEAKIIUH NP TOBBIIIEHUN
temriepatypbl ot 71=30°C no 7T2=70°C.

3ananue 5. OnpenenuTb, B KAKOM HaIPaBJIEHUU MPOU30MIET CMEILIEHUE paBHOBECUS: @) IIPU
MOHIKEHUU OO0IIEro JaBJICHUs B cUCTEME; 0) MpU MOHMKEHUU MapIUaTbHOTO AaBICHUS
KHCJIOpPO/1a; B) MPY NOBBIIEHUH TEMIIEPATYPhI B CUCTEME:!

No@ + 02 5 2NO(r), ArH%98 =+180 J]x.

Bapuanrt 9

3anmanue 1. B pe3ynbTare peakiuu, TepPMOXUMUYECKOE YPAaBHEHUE KOTOPOH:

S +2C02 (1) S SOy + 2CO(r), Ar H%98 = 269 k]I, morotuiaock 810 kK TEIUIOTHI.
OmnpenenuTh Maccy obpa3oBasiierocst okcuaa cepsl (1V).

3ananue 2. [Tonp3ysck CIpaBOYHBIMU JAHHBIMH, PACCUNTATh CTAHJAPTHYIO SHEPTHIO
['n66ca nanHol peakuuu npu tremneparype 298 K 1 ykazaTb, BO3MOKHO JIM CAaMOIIPOU3BOJIEHOE
MPOTEKAHNE peakuu pu cTaHaapTHEIX yeiaoBusx: CO ) + 3Haw = CHs () + H20(r).

3ananue 3. OnpenenuTpb, Kak U3MEHUTCS CKOPOCTh MPSAMON PEaKIIUN:

2CuS() + 302(r) = 2CUQ() + 2S0x(r)

IIPY YMEHBIIECHNN JABJICHUS B CUCTEME B 2 pa3a, €CJIM ITO FeTEPOreHHas peaklus 2-To
nopsika?

3ananue 4. ITpu 71 = 120°C HekoTopas peakius 3akaHuuBaeTcs 3a 15 MuH. Paccunraiire,
yepes Kakoe BpeMs 3aKOHYHUTCs 3Ta peakuus npu 12 = 140°C, ecnu TemnepaTypHblil KOOPGUIUEHT
CKOPOCTH peakuuu y = 3,5.

3ananue 5. OnpenenuTpb, B KaKyl0 CTOPOHY CMECTUTCS MTOJIOKEHUE PABHOBECHUS PEAKIIUU:

CClawy + 2H20 () S COyry + 4HCl (1), ArH <0, ecnu:

a) YMEHBIIIUTh TEMIIEPATYPy B cUcTeME; 0) MTOHU3UTH O0IlIee JaBJIEHUE B CUCTEME;

B) IIOBBICUTH MAapLHUAIBHOE 1aBIEHUE YETBIPEXXIOPUCTOTO YIIIEPOa;

') YMEHBIINUTH KOHIIEHTPAINIO UCXOAHBIX BELIECTB; /1) BBECTH KaTaJIn3aTop.

Bapmuanr 10

3ananue 1. TepMoxuMHUUYeCKOe YpaBHEHHE PEAKIIUH MOTYICHHS JKele3a UMeeT BUJI:

FexO3q) + 3COn) S 2Few) + 3COxr), ArH%0s =27 xJIxk.

Ompenenuth Maccy okcupa xxenesa (111), koropast BcTynuiia B peakiuio, €Ciii TeTIOBOM
addexrt cocraBmn 310 kJ[x.
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3ananue 2. [Tonp3ysck CIpaBOYHBIMU JAHHBIMH, PACCUNUTATh CTAHJAPTHYIO YHEPTHIO
['u60ca nanHoO# peakiuu npu Temneparype 298 K u ykazaTh, BO3MOXKHO JIH CAaMOTIPOU3BOJIBHOE
MPOTEKAHUE PEAKLIUU MIPU CTAHAAPTHBIX YCIOBHSIX:

CoHor + H2O(r) = CH3CHO.

3ananue 3. Onpenenuthb, Kak u3MEHHUTCS cKopocTh npsiMoit peakimu: 2NOy) + Oory =
2NOy(p)

MIpU yBEJIMUEHUHU KOHILIeHTpaluu okcusa azota (I1) B 3 paza. Cuurats 3Ty peaxiuio
3JIEMEHTapHOI.

3amanue 4. Boerunciure, Ha CKOJIBKO IPalyCOB HEOOXOAUMO YBEJIMUUTh TEMIIEPATYPY IS
yBenudeHus: ckopoctu peaknuu B 100 pa3. TemnepaTypHbiii KO3 GHUIIMEHT CKOPOCTH PEaKIIUN
paBeH y = 2,3.

3ananue 5. OnpenenuTthb, B KaKOM HalpaBJICHUU MPOU30UIET CMEILIEHUE TTOT0KEHHS
paBHoBecHs B cucteMe: Cipagur) + 2N20ry S CO2 () + 2N2 (1), ArH%98 >0,

€CJIM: ) TIOBBICUTH 0011Iee JaBJICHUE B CUCTEME; 0) MOHU3UTH TEMIIEPATypPy B CUCTEME; B)
YBEJIMUYUTH KOHLIEHTpalMio okcua azora (I); r) BBectu karaau3aTop.

KpuTepuu oneHKH: KaXx10€ 3a/JaHie OLICHUBAaeTCs U3 4-0auios;
- OLICHKA «3aYTECHO» BBICTABIIACTCS CTY/ACHTY, eciii Habpano 10 — 20 Gaos;
- OLICHKA «HE 3aYTEHO» BBICTABJISIETCS CTYIEHTY, eciii HabpaHo 0 — 9 6asios.

Bomnpocsl o pasaenam TUCHUINIMHBI
(111 MOATOTOBKH K KOJUIOKBHUYMAaM H 3K3aMeHY)

1. Kinaccudukanus 1 XuMU4ecKrue CBOMCTBA OKCHU/IOB.

2. Knaccugukanus 1 XMMHYeCKHe CBOWCTBA KUCIIOT.

3. Kinaccudukanus 1 XuMH4ecKrUe CBOMCTBA OCHOBAHUM.

4. Knaccugukanus 1 XMMUYeCKHE CBOUCTBA COJIEH.

5. KBaHTOBO-MeXaHHUYECKass MOJENIb CTPOCHUsI aroma. YpaBHeHue BojHbl JI. Jle bpoins.
[Tpunuun HeonpeaenenHoctu I'elizenOepra. BonHoBas pyHkIusa. AToMHas opOUTab.

6. KBanToBbIe urcia U uX Gu3ndeckuii cMpIcii. Dopmer S-, P-, d- aTOMHBIX OpOUTaIIEH.

7. DnexTpoHHasi CTPyKTypa aromoB. [IpyMHIMIBI 3aNIOJTHEHUS] SHEPreTHYECKUX YPOBHEHW U
nonypoBHel aromax. [IpuHuun nanmenseit sHeprun. Ilpasuno Kneukosckoro. [Ipunnun Iaynu.
IIpaBuno XyHua.

8. DneKTpoHHbIE KOH(HUTIYpaluy aTOMOB dieMeHToB [leproandeckoii cucremsl. S-, p-, d-, f-
AIIEKTPOHHBIE CEMEHCTBA 3JEMEHTOB. OJEKTPOHHblE (OPMYNIBl U  3JIEKTPOHO-rpaduvecKue
JyarpaMmbl aTOMOB B OCHOBHOM M BO30YXJEHHBIX COCTOSHUSX. OJEKTPOHHBIE (DOpMYNbl U
AIIEKTPOHO-TpauYeCcKue IuarpaMMbl HOHOB.

0. CoBpemennast  ¢opmynupoBka [lepuoamueckoro 3akona .M. Menneneesa.
IIepnonnueckoe N3MEHEHNE CBOKCTB 3JIEMEHTOB B COOTBETCTBHH C MOJI0KEHHEM B [lepunonnueckoin
cucreMe (pa3mMep aToma, YHEpPIUs HOHU3AIUH, CPOJICTBO K JIEKTPOHY, IIEKTPOOTPHUILIATEIEHOCTS ).

10. Xumnueckas cBsi3b. OCHOBHBIE BUJIbI XUMHUYECKON CBA3U. XapaKTEPUCTUKH XUMUYECKON
CBS3M: JJIMHA, DHEPrus, KPaTHOCTh CBSI3U, BaJEHTHBIN yroi. KpuBas NOTEHIMaNbHOW SHEpruu
MOJIEKYJIbI BOJIOPOAA.

11. KoBanentHas xumuueckass cBs3b. OCHOBHBIE TOJIO)KEHHSI METOJA BAJICHTHBIX CBS3EU
(MBC). IlonsiTue BaJ€HTHOCTH JJIEMEHTOB. G- U 7- cBs3U. CBOMCTBA KOBAJEHTHOM CBS3M:
HACBII[AeMOCTh, HAPABIEHHOCTh, MOJISPHOCTD.

12. OOMEHHBII U TOHOPHO-AKIENTOPHBIA MEXaHU3MbI 00Pa30BaHMsI KOBAJIEHTHOW CBS3H.
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13. IlonapHOCTh KOBAJIGHTHOM CBSI3U. JIMMOJIBHBI MOMEHT XUMHUYECKOM CBSI3U. JIUTIOIBHBIN
MOMEHT MHOTOATOMHBIX MOJIeKyJl. Paccmotpets Monekyssl CO2 u SOx.

14. OCHOBHBIE TTOJIOKEHUSI TEOPUU THOPUAN3AIIMN aTOMHBIX opOuTaneit. [IpuBectr mpumepsl
COEJIMHEHMI ¢ THUMAaMU THOpHAM3ALUU: SP-, SP?-, Sp°- rubpummsanueii. 'eomeTpuyeckas popma
MOJIEKYII.

15. Honnas cBs3b. CBoiiCTBA MOHHOM CBSI3M: HEHACHIILIEMOCTb, HEHAMPABICHHOCTb.
CBolicTBa COETMHEHUI C MOHHON KPUCTAJUINYECKON PEIIETKOM.

16. Meramnnueckas cBsi3zb. CBONCTBA METAJUIMYECKOM CBSI3H.

17. IlepBbIii 3aKOH TEPMOJIMHAMHUKU. BHYTpeHHss 3HEeprus. DHTabnus. TermnoBoi dddext
M30XOPHOT0 U N300apHOT0 MPOLIECCOB.

18. TermoBoit apdext xumuaeckoit peakuun. 3akoH ['ecca. TepMoxuMuueckre ypaBHEHHUSI.
CrangapTHas SHTAIBIHS OO0pa30BaHUS BelIeCcTBA. Pacder CTaHIApTHON SHTANBIIUU XUMHYECKON
peaxkuu.

19. Bropoit u Tperuil 3aKOHbI TepMOJIMHAMUKU. OHTponus. CraHaapTHas SHTPOIUS
BelecTsa. Pacuer ctanaapTHOM SHTPOIIMK XMMUYECKON PEaKIUu.

20. Dueprusa ['n66ca. Kpurepuii caMonpon3BOIBHOTO MPOTEKAHUS MPOILECCOB B 3aKPBITHIX
cucreMax. Pacder cranmapTHOi 3Hepruu [ ' mO6ca XMMHUYECKON peaKITuu.

21. OcCHOBHBIE MOHATHS XUMHUYECKONM KHUHETHKU. ODJIEMEHTapHble peakuuu. MexaHusm
peakunu. CKOpPOCTh TOMOT€HHOW XHMMHUYECKOM peakuuu. DakTopbl, BIUSIONIME HA CKOPOCTH
peakuuu.

22. OCHOBHOUM 3aKOH XUMHMYECKOW KMHETHKU (KHHETHUYECKUM 3aKOH JEHCTBYIOIIUX MAcce).
Kunetnueckoe ypaBHeHHMe peakuuu. Koncranta ckopoctn peakuuu. [lopsanok peakuuu w
MOJIEKYJISIPHOCTh peakluu. Pa3MepHOCTh KOHCTaHThl CKOPOCTU PEAKIIMH.

23. BaustHue Temreparypsl Ha CKOPOCTh peakiuuu. TemmeparypHsiid ko3¢ duument ckopoctu
peakuuu. YpaBHEHHE AppeHuyca. DHEprusl aKTUBALIUU.

24. OOpatuMble M HeoOpaTHMbIE TpOIECChl. XHUMHUYeckoe paBHOBecue. KoHcraHnTa
paBHOBecus. PakTopsl, BIUsOUME HA XuMHueckoe paBHoBecue. [Ipunnun Jle [HlaTtense-bpayna.

25. PactBopsl. CoBpeMeHHBIE TpEACTaBIeHUS O (PUIUKO-XUMHUECKHUX Ipolieccax
0o0pa3oBaHHUsl PacTBOPOB. OHepreTwka rmporecca pactBopenus. ComnbpBaranus (TUapaTarus).
HeHnacelleHHBIM, HACBIIEHHBIN U ITEPECHIIEHHBIA PACTBOPHI.

26. CriocoObl BBIpaXCHHUS KOHIICHTPAIIMM PACTBOPOB: MaccoBasi JIOJIsl, MOJISIpHAsT JOJIs,
MOJISIpHAsT KOHIIEHTPAIIHS, MOJISUTbHASL KOHLIEHTPAIMs, MOJISIpHAsI KOHIICHTPAIIHsI YKBUBAJICHTA.

27. PactBopbl 31eKTponuTOB. (OCHOBHBIE TOJIOKEHUS TEOPUMU BJIEKTPOJIUTUYECKOU
auccormanuu Appeanyca. CreneHb AUCCOUMAIMM, KOHCTAHTA qucconuannu. GakTopsl, BIUSIONINE
Ha HUX. CHiIbHBIE U cabble IEKTPOTUTHI.

28. PaBHOBecHsI B BOJHBIX PACTBOPAX cIaOBIX JIEKTPOIUTOB. 3aKoH pa3BeneHus OcTBaibaa.
CryneHyaTasi JUCCOIIHAITHS.

29. DnekTpoauTHYeCcKas Aucconuanusi Bojbl. loHHOE npou3BeneHne Bojbl. BomopoaHslit
Y THAPOKCUTHBIN TIOKA3aTeu CPEJIbI.

30. OkHCIUTENTbHO-BOCCTAHOBUTENbHBIC peakinuu. CTeneHb okuciaeHus. OKHCIUTEeTH |
BoccTaHOBUTENH. Kiaccudukanus OKUCIUTEIhHO-BOCCTAHOBUTEIBHBIX PEAKITUil.

31. Meron »onekTpoHHOro ©OanaHca UIs COCTaBIEHUS YPaBHEHHH OKHCIHTEIBHO-
BOCCTAHOBUTEJIbHBIX PEAKIIUM.
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32. DnekTpoxuMudeckue mporecchl. [loHsTHE 00 2JIEKTPOJE W AIEKTPOTHOM MOTCHIIHATIC.
Bo3HUKHOBEHHE JBOWHOrO 3JEKTPUUYECKOTO CJIOSl M CKauka MOTEeHIMajla Ha TpaHulle MeTall —
JEKTPOJIUT.

33. Ilpuniun paboThI TAIbBAHUYECKUX YJIEMEHTOB (Ha ipuMepe snemMenTa Jlanuais-Axoon).
Amnon u karoa. TokooOpa3zyromas peakius. DIEKTPOABHKYIIAs CHIIA TaTbBAHUYECKOTO 2JIEMEHTA.

34. CrangapTHbId BOJOPOAHBIA 351eKTpoJ. CTaHAAPTHBINA SJEKTPOAHBIA MOTEHIMAN. Psn
CTaHJAPTHBIX JIEKTPOJHBIX MOTEHLUAIOB METAIOB. 3aBUCUMOCTb JIEKTPOJHOIO NOTEHLHUANA OT
KOHIIEHTpAllMU MOHOB U OT TeMIiepaTypsl. Y paBHeHue HepHcera.

35. TanpBannueckue syeMeHThl. Pacuer DJIC m paboThl TaTbBAaHUYECKOTO DJIEMEHTA.
KoHnenTpanuoHHblie rajibBaHU4E€CKHE AJIEMEHTHI.

36. Ionspuzanus 31exkTpoaoB. KoHIeHTpalmoHHAs U 3JIEKTPOXUMUYECKas! MOJSPU3alts.

37. Akkymynstopsl. [IpuHINI pabOThl CBUHIIOBOTO aKKYMYJISTOPA.

38. Onexkrponu3. IloreHuman pasnoxenus. 3akoHbl Dapaznes. DIEKTPOXUMHUECKUN
sKkBUBaNEHT. KoaddumeHT BpIXoaa o ToKy.

39. DnekTponu3 ¢ HEpPacTBOPUMBIM W PACTBOPUMBIM aHojamu. I[locienoBaTeabHOCTH
MPOTEKAaHUs aHOJHBIX M KaTOJHBIX MPOIECCOB MPHU AJIEKTPOJM3E BOJHBIX PACTBOPOB (IPUBECTHU
MIPUMEPBHI).

40. I[TpuMmeHeHUE SJIEKTPOJIM3a B TEXHHUKE: MOJTY4YCHHE W OYMCTKA BEIECTB, HAHECEHUE
MOKPBITUI. PaccMOTpeTh 9JeKTpoiM3 BOJHOTO pacTBOpa XJOpUZa HATpUS C HHEPTHBIMU
AIIEKTPO/IAMH.

41. Kopposuss meramioB. Kiaccudukanus KOPpPO3HMOHHBIX IIPOILIECCOB IO XapaKTepy
KOPPO3UOHHBIX pa3pyLIEHUH U IO MEXaHU3MY ITPOTEKAHUS.

42. DnekTpoXuMuyeckasi Koppo3us. MexaHu3M 3JeKTPOXUMUUECKON KOPPO3UH, AHOAHbBIE U
KaTo/AHbIE Ipolecchl. TepMoauHaMHUYecKas BEPOATHOCTb MPOTEKAaHUS SJIEKTPOXUMHUECKON
Koppo3uu. Boopoanas u KucaopoHas ACTOSIpU3alIis.

43. DnexTpoxuMmMudeckas Koppos3us. Paznuunble ciiydan o00pa3oBaHUs KOPPO3UOHHBIX
rayibBaHomnap (Mpu KOHTAKTe JIBYX Pa3IMYHBIX METAJIOB, TPU KOHTAKTE METAJJIA U €TO0 COCTUHEHUS).
DNEKTPOHBIEC TPOIECCH B PA3IMYHBIX KOPPO3HOHHBIX cpefax (PUBECTU IPUMEPHI).

44. Koppo3uOHHBIE MPOLECCHI, NPOTEKAIOUIME MPHU DIIEKTPOXUMHUYECKOH KOPpPO3UU
MajoymJIepoauCTON crainu. Koppo3us npu HepaBHOMEPHOMN a’paryu.

45. Meronpl 3alUThl METAUIOB OT 3JEKTPOXMMHUYECKON KOppOo3uu: 00paboTka cpenbl,
HAHECEHME 3alUTHBIX MOKPBITUH, IPOTEKTOPHAS 3aIINUTa, JJIEKTPOXUMUYECKasl 3aIIUTA.



