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1. esun, 3a1a4M U IVIAHUPYeEMBbIe Pe3yJabTAThl 00y4YeHHUs M0 TUCHUIJINHE

Ieny oucyunaunvl cocmoum 6 PopmMuposanUL U pazguUmMuUU y 00y4aroOuWuxcs IUYHOCMHBIX U
npoghecCUOHANbHBIX Kauecms, No38oNsauux obecneuums vinonnenue mpevosanutt ®I'OC BO c
yuemom 0cobeHHocmell HAYYHO-00pa3o8amenvHoll WKOAbl YHusepcumema u axmyaibHbiX
nompebHocmetl polHKa mpyoda 8 Kaopax ¢ blCULUM 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 MeEOpPemuyecKux npeoCmasieHull Xumuu, YMeHUs NnpoeedeHUs
CMAaHOApMHBIX UsMEPEeHUU U 00pabomKu pe3yIbmamos IKCnepuMenma,

K ocnosnwvim 3a0auam oceoenus oucyuniunvl «Xumusy ciedyem omuecmu:

- N0020MOBKA CMYOeHmMO8 K OesmelbHOCMU 6 COOMEEmMCmeul ¢ KealupuKkayuoHHoU
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 NPAKMuUYecKUx HAGbIKO8 N0 BONPOCAM, CEA3AHHLIM C NPUMEHEHUeM
OCHOBHBIX XUMUYECKUX 3AKOHO8, 3AKOHOMEPHOCHEl NPOMEKAHUS XUMUYeCKUX Pearyutl OJis peuleHus
KOHKPEMHbIX NPAKMUYECKUX 3a0a4 6 00aacmu 3KCHAYAmayuu mpaHCnopmHo-mexHoai0SULecKux
MAWUH U KOMAIEKCOB.

Ilhanupyemoie pe3yromamol 00yueHUsT 3AKTIOYAIOMCS QOPMUPOBAHUU Y 00YUAIOWe20Cs
HeobxX00uUM020 06bema 3HAHULL 8 0ONACIU XUMUU, A MAKNCE HABLIKOE NPUMEHEHUS SMUX 3HAHUL 015
PpeuleHust RPaKmuyecKux 3a0ay.

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

Kox n Haume- | UHAUKATOPBI 10CTHIKE-
HOBANHE S — IlepeyeHb MIIAHUPYEMBIX 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 XUMUYECKUX PEAKLHM, XH-
HbIC 3HaHWUs, | HUM. MHUYECKOT0 PaBHOBECHSI, OOIIIHE CBOM-
METOJIbl Mare- CTBa pacTBOPOB, CBOMCTBA paCTBOPOB
MAaTHYECKOI0 3JIEKTPOJINTOB, 3aKOHOMEPHOCTH IIPOTE-
aHalIM3a U MO- KaHUs 2JIEKTPOXUMHUYECKHUX IPOLIECCOB;
ACJIIMPOBAHUSA ® OCHOBHBIC XUMHUYECKHE MMOJIOKEHUA, 3a-
B Tpodeccuo- KOHBI, CBEZICHUS, HEOOXOTUMBIE IS
HAJILHOW  Jies- IPUMEHEHMS] B KOHKPETHON IPEAMETHOM
TEJIBHOCTH o0JacTy KCITyaTaluy TPAaHCIIOPTHO-

TEXHOJOTUYECKHUX MAIIMH U KOMILJIEK-

COB.

YMeTh:
e OmnpenensTb BO3MOKHBIE HAITPABICHUS
XUMHUYECKHX B3aNMOJICHCTBHI, KOH-




CTaHTBI PABHOBECHS XUMUYCCKHX TIpe-
BpalllCcHUH, MPUMEHATH 3HaHUsA QyH/1a-
MEHTAJIBHEIX OCHOB, IIOIXO0IBI M METOII
XUMUH [IPU U3YYECHUU IPYTUX TUCIHU-
LJINH;

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

BJIA/IETh:

e MareMaTHUYECKUM aIlliapaToM U HaBbI-
KaMH MCIIO0JIb30BaHHS COBPEMEHHBIX
MOJXO00B M METOOB XMMHMH K OITHCa-
HUI0, aHAJIU3Y, TEOPETUUECKOMY U IKC-
HEPUMEHTAIBHOMY HCCJICIOBAHUIO 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 MaTepHaliOB, HCIIOIb30BAHMS B IPO-
(heccuoHaIBHOU NeATCIILHOCTH;

e  HaBBIKAMH HCIIOJIb30BaHUS 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 JIOTUYECKH, COACPIKATEIBHO U METOAUYECKU CO CIEAYIOIIMMU
aucuuiiauHaMu v npaktukamu OOIT:

B o6si3arenbhoii yactu (b1.1.):

— MaTteMmaTudeckuii aHaJIu3;

- ®Ou3uKa;

- MarepuanoBeneHue;

- be3onacHOCTh KU3HEIEATEIbHOCTH;

- TeXHOI0rus KOHCTPYKIIMOHHBIX MaTEpUAJIOB.

3. CTpyKTypa U coepKaHue TUCHHUIINHBI
OO01mas TpyA0eMKOCTh TUCHUTUTHHBI COCTaBIsIeT 3 3a4eTHRIX equHUIbI (108 yacoB).

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



3.1.1. 3aounas ¢popma oOyueHHS

Ne . KoauuecTBO
Buna yueOHoii padoThl Cemectp
n/n 4acoB
1 | AyauropHble 3aHATHS 10 1
B tom uncie:
1.1 | Jlexuuu 4 1
1.2 | CemuHapcKue/paKTHUECKUE 3aHATUS - -
1.3 | JlaboparopHbIe 3aHATHS 6 1
2 | CamocTosiTesibHasi padoTa 98 1
B tom uncie:
2.1 | mpoMeXyTOYHOE TECTUPOBAHHE 32 1
2.2 | pelieHre pacueTHBIX 3a/1a4 0 BapUaHTaM 32 1
2.3 | moAroToBKa K J1aOOpaTOpHBIM paboTam 34 1
3 | IIpomeskyToUHasi aTTeCTALUS
3auet/mud.3a4eT/s3K3aMeH 3a4er 1
Hroro 108 1

3.2 TemMaTHYeCKUM NJIAH U3yYEeHHUS T CUUILINHbI

(o popmam oOydeHwHs)

3.2.1. 3aounas popma oOyueHHS

TpyroeMkocThb, yac
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1 Pasnen 1. Benenue. OCHOBHBIE 3aKOHBI U
TIOHSTHS XUMUHU
1.1 | Tema 1. OcHOBHBIE CTEXHOMETPUUYECKUE 19
3aKOHBI XUMUU
1.2 | Tema 2. CtpoeHue aToma. 19
[leproanyeckuii 3aK0H U IEPUOANYECKAS
cuctema aemenTos (I1CD) [.1.
Menpeneesa.
1.3 | Tema 1. Xumuueckasi CBSI3b H CTPOCHUE 10
MOJICKYIT
2 Pa3znea 2. OcHOBEI XUMHYECKOMH
TEPMOJIMHAMHKH
2.1 | Tema 1. Tepmoxumus 1 2 10
3 Pa3nen 3. XumMnueckasi KHHETHKA U
KaTaJIu3




3.1 | Tema 1. XuMndeckass KHHETHKA U KaTaJInA3 1 2 10
4 Pa3nen 4. PactBopbl
4.1 | Tema 1. PactBopsl. CriocoObI BEIpaKEeHUS 1 10

KOHICHTpAIMKU paCTBOPOB.

5 Pa3nea 5. Dnextpoxumus

5.1 | Tema 1. DIEKTPOXUMHUYECKUE TTPOLIECCHI 1 2 10
5.2 | Tema 2. Koppo3us u 3amra METJIJIOB U 10

CILJIAaBOB
Hroro 4 6 98

3.3 Conepxxanue TUCHUNINHBI

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

IIOCTOSIHCTBA COCTaBa, 3aKOH ASKBHUBaJEHTOB. ['a30Bble 3akoHbl. 3akoH ABorajpo. llpumenenue
OCHOBHBIX 3aKOHOB XMMHUHU K KOJIMYECTBEHHBIM pacueTaM I10 ypPaBHEHUSIM PEAKLIUHU.

OcHOBHBIE KJIACCHl HEOPIAHUYECKUX COCIMHEHUN: OKCU/bI, OCHOBAHMS, KUCJIOTHI U conn. Mx
KJaccu(uKalus, HOMEHKIATypa 1 XUMHUECKUE CBOICTBA.

OKHCIUTENBHO-BOCCTAaHOBUTEIbHBIE peakuy. CTeneHb OKUCIeHus. BaxHelne OKuciauTenu
u BoccraHoBuTenu. COCTaBI€HHE YpPAaBHEHUHM OKHUCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHM.
Knaccugukanusi OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIINH.

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

KBaHTOBO-MeXaHn4eCKasi MOJENb CTPOCHUs aToMa. Y paBHeHue [1nanka. YpaBHenue Bonnsl [e
bpoiinsa. [lpunmun HeompeneneHHocTH. YpaBHenue Illpeaunrepa u  BONHOBBIE (YHKIIUU
JJIEKTPOHOB.

KBaHTOBBIE uMcna. [71aBHOE KBAaHTOBOE YHUCIO. JHeprerudyeckue ypoBHH. OCHOBHOE U
BO30YKJEHHOE cOCTOssHHE aToMa. OpOHUTaIbHOE KBAHTOBOE YHCIIO. DHEPreTUYECKUE MOAYPOBHHU.
®opma aTOMHBIX opOuTaneil. MarHuTHOe KBaHTOBOE 4MciO0. ATOMHbIe opOutanu. OpueHTanus
aTOMHBIX opOuTasiell B mpocTpancTBe. CriuH 35ekTpoHa. CIMHOBOE KBAaHTOBOE YHUCIIO.

[IpuHnun HaummeHplie sHeprun. [lopsSAoOK 3amoOJHEHUs DSHEPreTUYECKUX YPOBHEH H
NONYpPOBHEN B MHOIOXJIEKTpOHHbIX artoMax. IIpaBmwiio KieukoBckoro. [lpunnun Ilaymu.
MakcumanbHOE€ KOJIUYECTBO JJIEKTPOHOB HA JHEPrEeTUYECKOM YpPOBHE, IOJYPOBHE U aTOMHOMU
opoutanu. IlpaBuno XyHaa. DIEKTPOHHOE CTPOEHHE MHOTIOIEKTPOHHBIX AaTOMOB U HOHOB.
CemeiictBa S-, p-, d- u f- osnemenrtoB. x pacmosnoxenue B mepuoamdeckoit cucreme I.U.
Meneneesa.

[Tepuoanueckuii 3aKkoH U niepuoguyeckas cucrema sinemeHtoB /1. . Menaeneesa. [lepuoast n
rpynnbl. CTpoeHHe MNEepHUOAMYECKONM CHCTEMBbl U CTPOEHHE JJIEKTPOHHOM 000JI0UKM aToma.
DJIEKTPOHHBIE aHAIOTH. ATOMHBIE ITapaMeTpbl. ATOMHBIE M HOHHBIE PAANYChl. JHEPIUsl HOHU3ALNN
(noHM3anMoOHHBIM  moTreHnuan). CpoJCTBO K DIIEKTPOHY. DIIEKTPOOTPUIATETBHOCTb.
IleproaYHOCTh B U3MEHEHUH aTOMHBIX I1apaMETPOB M XUMUYECKUX CBOICTB 2JIEMEHTOB.

Tema 3. Xwummnueckas cBsa3b. KoBaneHTHas cCBsi3b M ee cBoicTBAa. (OCHOBHBIE
XapaKTEPUCTUKN KOBAJEHTHOW CBS3U: PHEPTUs (SHTAJIBIMS) CBA3H, JJIMHA, KPATHOCTh, BaJICHTHBIN
yroj, TMOJSIPHOCTh CBsI3U. OOMEHHBIH W JOHOPHO-aKLENTOPHBIA MeEXaHU3MBbl 00pa3oBaHUs
KOBQJIEHTHOM CBsI3U. Meron BaleHTHbIX cBsized. Curma- u nu-cBs3u. [lpencraBienHus o




ruOpuIn3aly aTOMHBIX OpOMTajIed HMpU ONUCAHMKM T€OMETPUUYECKONH KOH(DUIypaluu MOJEKYIL.
JIMnOIBHBI MOMEHT CBSA3U U TUIIOJIBHBI MOMEHT MOJIEKYJIBI.

HonHas cBsI3b U ee cBoiicTBa. MeTtaimmyeckas CBsi3b. MeKXMOJEKYIAPHbIE B3aUMOICHCTBHUSL.

[Tpupona mexmonexynsipHbix cuil. Cunbl Ban-nep-Baanbca. Bonopoanast cBsi3b.
Pa3nes 2. OcHOBBI XUMHY€CKOIl TEPMOIHHAMUKH

Buytpennsist sHeprust ¥ SHTaubnus. llepBelii 3aKOH TepMOIUHAMUKH. TerioBoit >(QexT
XUMHUYECKON peakiuu. TepMoxumuueckue ypaBHEHMs peakuui. CraHAgapTHbIE SHTaJIbIINN
0o0pa30BaHUs XUMHUECKUX coequHeHuH. 3akoH ['ecca u cienctBust U3 Hero. Pacuer ctaHIapTHBIX
TEIUIOBBIX 3((PEKTOB XUMUYECKUX peakiuidl. BTopoit u Tpetuil 3akoHbl TepmMoaguHaMuky. [lonsTue
00 SHTPONMHU U €€ U3MEHEHHH B XMMHUYECKUX IpeBpalieHusx. JHeprus ['m60ca u ee n3MeHeHue B
XUMHMUYECKHX Ipoueccax. Kpurepuil caMONpOM3BOJIBHOIO INPOTEKAHHWS XMMHUYECKUX DPEAKLUM B
1300apHO-U30TEPMUUYECKUX YCIOBUSX.

Pa3nea 3. XuMnueckass KHHeTHKA U KATAJIU3

CKOpoCTh TOMOTEHHBIX XHMHUYECKHMX peakuui. @akTopbl, BIMSIOIIME HA CKOPOCTb
XUMHUYECKOW peaKkIuu. 3aBUCHUMOCTb CKOPOCTH XUMHYECKONW peakIuu OT KOHIICHTPAIMA
pearupyroomux BemecTB. OCHOBHOM 3aKOH XHMHYECKOM KHHETHKH (KMHETHUYECKUH 3aKoH
neiictByromux Macc). Koncranta ckopoctu. Kunermueckoe ypaBHenue. Ilopsaoxk u
MOJIEKYJIIPHOCTb peakiuu. OCHOBHOM 3aKOH XMMUYE€CKOW KMHETUKH JUIsl TETEPOr€HHBIX PEAKIIUM.

3aBUCUMOCTb CKOPOCTH PEaKLUU OT TemiepaTypbl. TemrnepaTypHbli K03((HUIMEHT CKOPOCTH
peakiuu. YpaBHeHHe AppeHuyca. JHEPrus aKkTUBAIUH.

IIoHsiTHE O TOMOTEHHOM U T€TEPOT€HHOM KaTaJIu3e.

Xumunyeckoe paBHoBecue. OOpatuMble U HeoOpaTuMble peakuuu. KoHcTaHTa XMMHUYECKOTO
paBHOBecus. CMelienue nonoxenus: pasHosecus u npuHuun Jle llarense - bpayna. Xumunueckoe
PaBHOBECHE B T€TEPOTr€HHBIX CUCTEMAX.

Pa3znen 4. PacTtBopsl

Onpenenenue u knaccudukanus pacTBopoB. PacTBopeHue kak (pU3NKO-XUMHUECKUH Mpolecc.
ConbBaranust ¥ rugpatanusa. PactBopumocTts. CrocoObl BBIPaXKEHHMsS KOHLIEHTPAILMM PacTBOPOB.
PacTBOpEI DJIEKTPOIUTOB U HEIIEKTPOJIUTOB.

3akon Payms. WneanpHbie pactBophl. KommuraTuBHbIE CBOWCTBAa pacTBOpoB. [loHmkeHHE
TEMIEPATypbl 3aMep3aHusi U IMOBBIIIEHUE TEeMIepaTypbl KUIEHUS pPACTBOPOB. AKTHBHOCTh
KOMIIOHEHTa pacTBOpa, KOA(P(HULUEHT aKTUBHOCTH.

BoxHbie pacTBOpBI 3JIEKTPOIUTOB. KOJIMYECTBEHHBIE XapaKTEPUCTUKH AIEKTPOIUTUYECKON
JUCCOLMAILMKU: CTENEHb AMCCOLMAINM, KOHCTaHTa AMCCOLMAanuu. 3aKoH pa3BeieHus OcTBanbia.
N3oTonnueckuii k03(h(UIMEHT, ero cBA3b CO CTENeHbIo auccouuanui. OcCOOEHHOCTH BOJBI Kak
pactBopuTens. Bogopoansiit mokasarens cpeasl (pH).

I'maponus coneil. MToHHO-MONEKYIIIpHBIE U MOJIEKYJISIPHBIE ypaBHEHUsS THaponun3a. CreneHp
TU/IPOJIN3a, KOHCTaHTa ruipoau3a. HeoOpaTtumelil ruapons.

PaBHOBECHE «MATOPACTBOPUMBIN JJIEKTPOJUT — HACBIIIEHHBIM pacTtBop». IIpounsBeneHue
PacTBOPUMOCTH. Y CJIOBUS BBINAJACHUSA U PACTBOPEHHUS OCAIKA.

Pasznen 5. OCHOBBI 2JIEKTPOXMMHH
Tema 1. DnekTpoXMMHYECKHE NPOLECCHI

Onpenenenue u Kiaccu(pUKaLus MEKTPOXUMUYECKHUX TporieccoB. [ToHsTHE 00 371EKTPOIHOM
noreHuaine. ['anpBannueckuii snemeHt anuansa-SAkoou. CTaHAApTHBIM BOJOPOAHBIN DIEKTPOI.
VYpaBuenne  Hepucra. Pacuer OJIC  rampBaHmuyeckoro  ayneMeHTa.  OKHCIUTENBHO-



BOCCTAHOBUTEINIbHBIA TNOTeHUMan. HampaBieHue npoTekaHUs OKUCINUTEIbHO-BOCCTaHOBHUTEIbHBIX
peakuuid. [Tonsgpuzanus 3J€KTPOIOB.

XUMHUYECKHE HCTOYHUKM ToOKa. [‘aspBaHMYecKue »HJIeMEHTbl. TOIUIMBHBIE 3IIEMEHTHI.
AKKYMYJISTOPBI.

DNEKTPOIN3 KaK OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIN ITPOLIECC. DIEKTPOIU3 C PACTBOPUMBIMHU
Y HEpacTBOPUMBIMH aHoAaMHU. 3akoHbl Dapanes.

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

Knaccugukanus KOppO3MOHHBIX MPOLECCOB. DJEKTpoxuMHueckas kopposus. Kopposus c
KHUCIIOPOJHOM M BOmOpoIHOW penosgpusanueil. KoHTakTHass Koppo3us. DIEKTpOXHMHUYECKas
KOpPpPO3Hs MAJIOYTJIEPOAUCTOMN CTAJIH.

Xummnueckass Kopposus. lazoBas Koppo3us. XuUMHUECKas KOpPpO3us B KHUIKUX
HERJIEKTPOJIUTAX.

MeToapl 3aUThl OT KOPpO3UH. 3amuTHas atMocdepa. MHruburopsl Koppo3uu. 3aniuTHbIC
HNOKPBITUS: METAJUIMUECKUE, HEMETAJUINYECKUE. DIEKTPOXUMHUYECKas 3aluTa.

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
nabopamopuu. 3HaKkoOMcmao ¢ 1abopamopHvim 000py00BaAHUEM.

Jlabopamopuas paboma Ne2. Pacuem OnuHbl XUMUHECKOU C853U

Paznen 2. OCHOBBI XMMUYECKOH TEPMOAMHAMUKI

Jlabopamopuas paboma Ne3. Duepeemuuecxue 3¢hghexmol Xumuieckux peaKyutl

Paznen 3. Xumuueckast KHHETHKA M KaTaJH3

Jlabopamopnas paboma Ne 4. Cxopocmv xumuueckux peaxyuti. Xumuueckoe pasHosecue

Pa3nen 4. PactBopsl

Jlabopamopnas paboma Ne5. Pacmeopbul 21ekmponumos

Jlabopamopnas paboma Ne6. OxuciumenbHo-60cCmMano8umeNbHble peaKyuu

Tema 5. OCHOBBI PJEKTPOXUMHH

Jlabopamopnas paboma Nel. Psio HanpsiceHuil Memainios u 21eKmpoXuMuyecKkas Koppo3sus.

Jlabopamopuas paboma Ne8. Dnexmponus pacmeopos 21eKmpoiumos

3.5 TemaTuka KypcoBbIX NPOEKTOB (KyPCOBBIX padoT)
KypcoBbie paboThl HE IPEeTyCMOTPEHBI

4, YueOHO-MeTOoAM4YeCKOe U MHPOPMALIMOHHOE o0ecriedyeHne

4.1 OcHoBHas JuTepaTypa
1. Xumus [Dnexktponnsiii pecypce]: yue6. / JI.LH. biunoB [u ap.]. — Dnexrpon. nan. — CaHKT-

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



10

4.2  JlomoJIHUTEIbHAS JIUTEPATypa
1. Xumus [DnextponHsiii pecypc]: yae6. / JILH. biunos [u np.]. — DnextpoH. naH. — CaHKT-

[TerepOypr: Jlanp, 2012. — 480 c. — Pexum moctyna: https://e.lanbook.com/book/4040. —
3ari. ¢ 3KpaHa.

2. benxkuna, E.M. OOmas u HeopraHuuyeckas XuUMHUSA: Y4eOHO-METOJIUYECKOE I0ocoOue
[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. — 3ar1. ¢ skpaHa.

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.
— Open: Openl’AY, 2014. — 128 ¢. — Pexxum noctyna: https://e.lanbook.com/book/71384. —
3arii. ¢ ’KpaHa.

4. Xumusi: ydeOHUK U MPaKTUKYM sl MpUKJIaaHoro Oakanaspuara / T.B. MapteinoBa, U.B.
ApramonoBa, E.b. 'onynoB — M.: M3natenscTBo FOpaiit, 2015. — 394 c.

4.3  DJeKTpPOHHBbIe 00pa3oBaTebHbIE PeCypChl
1. DnexkTpoHHbIe 00pa3oBaTeNbHBIE PEeCcypchl (OHJIAMH-KYpC), COAEpIKalllMe MaTepHall JICKIUH

(TEeKCT JISKIMH ¥ MPEe3eHTAINH ), BUACO U OMHCaHue Ja00paTOPHBIX padoT, MPOMEXYTOUHBIE U
HUTOT'OBBIC TCCTHI IO MATCpUAIaM KypCa AOCTYIHBI JIA U3YUCHUA Ha HJ'IaT(l)OpMC LMS 10
ceeuike: https://online.mospolytech.ru/course/view.php?id=3149

2. I/IHTepHeT-pecprLI BKIIFOUAKOT y‘IC6HO-MCTO,I[I/I‘IeCKI/Ie MaTCprajibl B J3JICKTPOHHOM BHIC,
mpelacTaBieHHble  Ha  cadTe  http://mospolytech.ru/ B  pasmene  «bubnmorexa»
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

MaTepI/laﬂbHO-TeXHl/I‘leCKOC o0ecreuyeHue

e Ayautopuu u 1aboparopuu Kadenpsl «XUMONOTEX» 000PYIO0BaHbl KOMIBIOTEPHON U MYJlb-
TUMEIUNHON TEXHUKOU.

e Jlns mpoBeaeHus 1aOOPATOPHOTO MPAKTUKyMa Ha COBPEMEHHOM YPOBHE IMPH BBHIMOTHEHUU
1ab0paTOPHBIX pabOT MPETYCMOTPEHO UCTIOIB30BAHHE CIICYIONIETO 000Dy I0BaHHUS:
. DOTOZIEKTPUYECKHUN KAIIOPUMETDP

. AKBaUCTHILISITOP

. AHaAJINTUYECKHE BECHI

. TexHUYECKHE BECHI

. DIIEKTpUYECKU I MOTYIPOBOJHUKOBBIN BBIIPSIMUTENb
. MunnuammnepmeTpbl

. CymunbHbIi mkad

. @TOPOIIACTOBBIE KATIOPUMETPHI

. TepmomeTpsbl

O 0 3 N L A W N —

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


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
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6. MeToanuyeckue peKoMeH aluu

6.1 MeTO):[I/I‘IECKPIe PECKOMEHAAIIUA IJIA NMIpenoaaBaTeisi o0 OpraHm3anumn
00y4eHus1

MGTOI[I/IKa npernogaBaHvd IAUCHHUIIIIMHBI «XuMus» u pcamsanusa KOMIICTCHTHOCTHOI'O
moaxoJa B M3JIOKCHHH W BOCIPHUATHHU MaTcpHUaia MpEAyCMaTpHUBACT HCIIOJIB30BaHUEC CICAYIOIIUX
AKTUBHBIX M MHTEPAKTUBHBIX ()OPM HPOBEAEHUS TPYIIOBHIX, WHAWBUIYAIbHBIX, ayAUTOPHBIX U
BHCAYAUTOPHBIX 3aHATHIL:

- YTCHUC JIGKI_[I/Iﬁ C UCIIOJIb30BAHUCM HMHTCPAKTUBHBIX CPCACTB HAIAAHOCTH (HpGSGHTaL[I/II/I,
BHUJICO(UITBMBI C IEMOHCTpAIMEl XMMHUYECKOTO IKCITIEPUMEHTA);

- BBIIIOJIHCHUC CTYACHTAMH HWHAWBUAYAJIIBHBIX CaMOCTOATCIbHBIX pa60T u pa60T
71a00paTOPHOTO MPAKTUKYMA.

[IpenycMoTpeHa BO3MOKHOCTh HCIOJIb30BAHUS 3JIEKTPOHHOTO OOYYCHHUS, TUCTAHIIMOHHBIX
oOpa3oBaTenbHbIX TexHonoruil. Bece marepuansl pasmematorcss B CJJO Mockosckoro Ilomutexa
(https://online.mospolytech.ru).

6.2 MeToauueckne yKa3zaHusi 1J1s1 00y4aIOUIUXCSI M0 OCBOCHHUIO U CIUTIMHBI

B npomecce 00ydeHus: MCIONB3YIOTCS CIEAYIONINE OIEHOYHBIE (POPMBI CaMOCTOSITEIBHOM
paboThl CTYIEHTOB, OLIEHOYHBIE CPEACTBA TEKYILEro KOHTPOJS YCIIEBAEMOCTH M MPOMEKYTOUHBIX
aTTecTalu:

1) KOHTPOJIbHBIE BOIIPOCHI,

2) UHAUBHUAYaJIbHBIC 3aaHUs,

3) MoATOTOBKA U 3aIlIMTa Ja0OPATOPHBIX padoT,

4) TecroBble 3a1anus B cucteme LMS.

Jiist 3aBepIIeHust pabOThI B CEMECTPE CTYACHT JIOJDKEH BBITIOJHUTE BCE JTAOOPATOpHBIE PabOTHI,

KOHTPOJIbHBIC MCPOIIPUATHA, UMCTb MMOJTHBINA KOMIIIEKT IIOATOTOBJICHHBIX JOMAaIITHUX 3aI[aHPII>'I.

HpOMC)KYTO‘-IHaH aTrTecTanus 1o pe3yjbTaTaM CEMECTPA MO AUCHUIITIMHE ITPOXOANUT B (bopMe
OK3aMcCHa.

7. @DOoH/I OLIEHOYHBIX CPEICTB

7.1  MeToabl KOHTPOJISI M OLICHUBAHNS Pe3yJbTATOB 00yUYeHUs
[TpomerxyTouHas aTTecTalys 00yJarmuxcs B GopMe IK3aMeHa IPOBOIUTCS MO Pe3yabTaTaM

BBITIOJIHEHUS] BCEX BUJOB Y4eOHOH paboOThl, MPEJyCMOTPEHHBIX Y4YEOHBIM IJIAHOM MO JaHHOH
JUCIUIUINHE (MOIYJIIO0), IPU 3TOM YUUTBIBAIOTCS PE3YIbTAaThl TEKYIIErO KOHTPOJIS yCIIEBAEMOCTH B
TedeHue cemecTtpa. OIEHKa CTENeHM IOCTHKEHHS OOy4aroUIMMMCS IUIAHUPYEMBIX pPEe3ylIbTaToOB
o0ydeHHs MO JUCHMIUIMHE (MOAYJII0) MPOBOAUTCSA MPENOJaBaTesIeM, BEIYLIUM 3aHATHUS I10
JUCIHUIUINHE (MOJYJII0) METOJOM S3KCIEpTHOM OleHKU. JlomyckaeTcsi MCHOIb30BaHUE OauIbHO-
PEUTHHTOBON CUCTEMBI, YUUTHIBAIOIIEH JOCTHKEHHs 00yJaroIiero B TeueHue cemecrpa. Ilo utoram
IPOMEXYTOUYHOW aTTEeCTallMM M0 JUCHMIUIMHE (MOJAYINI0) BBICTABISAETCS OLEHKA «OTIUYHOY,
«XOpOILO0Y», «YAOBIETBOPUTEINBHO» UIIH «HEYIOBIETBOPUTEIBHOY.

K npomexyTo4HOH aTTeCTallMM JOMYCKAIOTCA TOJBKO CTYAEHTHI, BHIIIOJHUBIINE BCE BUIBI
yaeOHOM paboThI, MPeayCMOTPEHHBIE paboUuei TPOrpaMMOi 1O JUCITUTIIMHE «XUMHS: BHITTOTHUIHA
1 opopmun 1abopaTOpHbIE PabOTHI, BBIMOJIHUIN KOHTPOJIbHBIE PaOOTHI.
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7.2 IIkajna u KpUTEpHUH OLEHUBAHNS Pe3yJIbTATOB 00yUeHHs

IxaJuaa
OLICHUBAHUSA

Onucanue

OTIINYHO

Beimonnensl Bce Buibpl y4eOHOH paboOThI, IPETyCMOTPEHHbIE
yueOHbIM MuaHoM. CTyIeHT JE€MOHCTPUPYET COOTBETCTBUE 3HAHMIA,
YMEHUH, HaBBIKOB IPHUBEJCHHBIM B TaOiMLax IOKa3aresed, ornepupyeT
NpUOOPETEHHBIMU 3HAHHUSAMHU, YMEHHMSMH, HABBIKAMH, MPHUMEHSET WX B
CUTYalUsAX TMOBBIIIEHHOW CIIOKHOCTU. [Ipr 3TOM MOTyT OBITH AOMYIICHBI
HE3HAYUTENIbHBIE OMIMOKH, HETOYHOCTH, 3aTPYIHEHHUS NPU aHATUTUYECKUX
omnepanysx, IEepeHOCe 3HAHMW M YMEHUHM Ha HOBBIE, HECTaHIapTHbIC

CUTyalluH.

Xopomo

BrinonHeHs! Bce BBl yueOHON paboThl, IPEAYCMOTPEHHBIE
yueOHBIM M1aHoM. CTYZIEHT IEMOHCTPUPYET YaCTUIHOE COOTBETCTBUE
3HAHWUW, YMEHUH, HABBIKOB IIPUBEICHHBIM B Ta0JIMIIAaX MOKa3aTeeH.
JlomyckaroTcsi He3HaYUTENbHbIE OIUOKY, HETOYHOCTH, 3aTPYAHEHUS IIPH
AHAJIMTUYECKUX OIlEepaLUsX.

Y noBierBopute
JILHO

BoimonHensl Bce BUABI y4eOHOM pabOThI, MPETyCMOTPEHHBIE
yuyeOHbIM MaHOM. CTyIeHT AEMOHCTPUPYET HEMOJIHOE COOTBETCTBUE
3HAHUW, YMEHHUI, HABBIKOB MPHUBEACHHBIM B TaOMUIaX IOKa3aTeseH.
JlomyckaroTcsT 3HAUUTENbHBIE OLIMOKH, MPOSBISETCS HEIOCTATOYHOCTh
YMEHHUI, M0 Py MOKa3aTene, 00yJaroluiics UCTIBITHIBACT 3HAUUTEIbHBIC
3aTPYJHEHUS IIPU OIIEPUPOBAHUM YMEHUSAMH IIPU UX IIEPEHOCE HA HOBBIE

CUTYyallWH.

HeynosnerBopu
TEIBHO

He BbimonHeH oauH wuian  Oojee BUAOB yueOHON paloThI,
IPESYCMOTPEHHBIX Y4eOHBIM MIaHoM. CTyJeHT AEMOHCTPUPYET HENOJIHOe
COOTBETCTBHE 3HAHWN, YMEHUH, HABBIKOB IPHUBEACHHBIM B TaOIMIAx
MOKazaresie, JIOMyCKAalOTCsl 3HAYUTENIbHbIE OLIMOKH, IpPOSBISAETCS
OTCYTCTBHE 3HAaHWW, YMEHHH, HABBIKOB IIO PsAY IOKA3aTENe, CTYIEHT
WCIBITHIBACT 3HAUYUTENIbHbIE 3aTPyIHEHUS MPU ONEPUPOBAHUM 3HAHUSIMU U

YMCHHUAMU IIPpU UX MIEPCHOCE Ha HOBBIC CUTYAllUU.

7.3

OueHo4vHbIe cpeacTBa

7.3.1. Texywuit konmpono

Hepelteub OUCHOUYHBIX cpedcme no Oucuunnune «Xumun»

Ne OC

Haunmenosanue
OIICHOYHOTI'O
CpeACTBA

[IpencraBnenue
OLICHOYHOTI'O Cpell-
ctBa B ®OC

KpaTkas xapaktepucTKa OLEHOYHOTO CpeJi-
CTBa

(P33)

Pa3noypoBHe-
BBIE 3a/1a4U U
3aJJaHus

PaznnuaroT 3agauyn U 3a1aHU:

a) pENpOAYKTUBHOTO YPOBHSI, IO3BOJISIONIHE
OIICHUBATh U I{I/IaFHOCTI/IpOBaTB 3HAHUC (baK-
TUYECKOro Marepuasa (0a30Bble  MOHSITHS,

KommuiekT pa3Ho-
YPOBHEBBIX 3a/1a4 U
3aJaHuN




13

AITOPUTMBI, (DaKThl) U YMEHHE MTPABUIBHO HC-
MI0JIb30BATh CICIIUATBHBIC TEPMUHBI M MTOHS-
THsI, y3HABAaHHE OOBEKTOB U3YYCHUS B PAMKaX
OIIPENIECIICHHOTO Pa3/iena JUCIUTUINHBL,
0) PEKOHCTPYKTUBHOT'O YPOBHSI, TIO3BOJISIO-
e OLICHUBATh Y JINarHo-
CTHUPOBATh YMEHUSI CHHTE3UPOBATh, AaHAITU3H-
poBaTh, 00001mAaTh PAKTUIECKUNA U TEOPETH-
YecKuil Marepual ¢ GpopMyIupOBaHUEM
KOHKPETHBIX BBIBOJIOB, yCTa-
HOBJICHUEM TIPUYUHHO-CIICICTBEHHBIX CBSI3CH;
B) TBOPYECKOT'O YPOBHSI, IIO3BOJISFOIIIE OIIe-
HUBATh U IMarHOCTUPOBATh YMEHUS, UHTE-
IPUPOBATh 3HAHUS Pa3IMYHBIX 00JacTel, ap-
T'YMEHTHPOBATh COOCTBEHHYIO TOUKY 3pEHUSI.

'YcTHbI onpoc,

CpelcTBO KOHTPOJIS, OPraHU30BAaHHOE KaK CIie-
IaabHas Oece/1a meaarorndeckoro paboTHIKa
C 00yJarOIMMCsl Ha TEMbI, CBSI3aHHBIC C U3ydae-

Bompock! 1o

2 coOeceoBaHre, |[MOU IUCUUIUITMHOMN, M PACCUUTAHHOE HA BBIAC- TeMam/pasjienam JIuc-
(YO) HeHue o0beMa 3HaHMM, 00yUaroIerocs mo 1050000505031
OIIpeICICHHOMY pa3ieiny, TeMe, IpodiieMe u
IT.11.
CucTtema CTaHIapTU3UPOBAHHBIX 3aaHUH, 103~
3 Tect BOJISFOII[AsT aBTOMAaTU3UpOBaTh [DOH] TECTOBBIX
(T) [IPOLIEAYPY U3MEPEHMS YPOBHS 3HAHUM U YMe- [3aJIaHUN

HUN 00yJaromerocs.

IIpuMepbl pa3HOYPOBHEBBIX 33/1a4 U 3aaHuii o pa3aeny «OCHOBBI 3JTeKTPOXUMHUMN»
3amanue 1. B coeguHeHnn ¢ KakuM MOy JIEMEHTOM YKa3aHHBIN 2JeKTpoJ OyAeT aHoaoM?
Hanummre ypaBHEHHS] COOTBETCTBYIOIINUX MOJIYPEAKIIHAMN.

Ne BapuanTa DJIEKTPOS [TomyaeMeHThI
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/APY 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. Bplunciure mnOTEHLMANT CepeOpSHOTrO AJIEKTPOJa B HACHIIIEHHOM pAacTBOpE

(ITP=6-10""%), conepsxamero 0,01 mons/1 KBI.
2. Paccuuraiite anekTpoiHbIi noteHnuan maraus B 0,1 M pactBope ero conu.

AgBr
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3. PaccuuraiiTe 371€KTpOJHBIM NOTEHLMAN LIMHKA B PAaCTBOPE €ro COJM C KOHLEHTpaluen
HOHOB Zn?*0,01 MOITB/1I.

4. PaccuuraiiTe 351eKTpoAHbIN noTeHuan Mapradna B 0,001 M pactBope ero cou.

5. Paccuuraiite snekTpo b notenmuai xpoma B 0,1 M pactBope ero comiu.

6. Berurciute mOTEHIIMAT CBUHIIOBOTO AJICKTPO/Ia B HAachilieHHOM pactBope PhBro(ITP=9-10
®), eciu KoHUEHTpanus HOHOB B B pacTBope paBHa 1 MOIB/IL.

7. KakoB moTeHuuan BoopoiHoro aekrpoaa npu pH 3,5?

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

9. Paccuwmraiite aekTpoaubiii notennuan iuaka B 0,1 M pactsope Zn(NO3)s.

10. Bplunciure KOHIEHTpPALMIO HOHOB BOJOpPOJAa B PACTBOPE, B KOTOPOM IOTEHIHAI
BOJIOPOJHOTO 3JIEKTpoa paBeH —82 MB.

11. Paccuuraiite 271eKTpOHBINA IOTEHIMAN PTYTH B PACTBOpPE, KOHIEHTpalus noHos Hg?'B
kotopoM paBHa 0,001 moms/m.

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

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

14. PaccumTaiite 251eKTpOoAHbIN noTeHuuan kodansta B 0,001 M pactBope ero coiu.

15. Beryuciute MoTEHIHAN CepeOpsHOTo 3JIEKTPoaa B HackieHHOM pactBope AgCI
(ITP=1,6-10"1%), ecin KoHIEHTpaIMs HOHOB XJI0pa B pacTBope pasHa 0,1 MOIB/II.

3ananue 3. PacctaBbTe KO3 PUIIMEHTHI B cXeMe peakiiuu. OLeHUTe BEPOSITHOCTh

MPOTEKAHUS MIPOIecca B YKa3aHHOM HAIPABIICHUU MPU CTAHIAPTHBIX YCIOBUAX. OTBET
MOJITBEPUTE PACUCTOM.

No
BapHaHTa

1 H>SeOs+HI—>12+Se+H20
NaClO4+KI+H>SO4—>NaCl+1>+K>S04+H>0
NaClOs+KI+H20—NaCl+I,+KOH
KMnO4+FeSO4+H2SO4—>MnSO4+ Fez(S04)3+K2S04+H,0
K>CrO4+KCI+H>,0—Cr(OH)3+KOH+Cl»
KBrOs+KBr+H>S04—Br+K>S04+H>0
KCIlO3+FeClo+HCI—FeClz+KCI+H20
NaBr+K>Cr,07+H2SO4—>Cr2(S04)3+Bra+K>SO4+NaSOs+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)s+ KNO3z+H>0
Cr(OH)3+Cl,+NaOH—>Na>CrO4+NaCl+H,0
15 KClOs+FeClo+HCl—FeClz+KCI+H0

3ananue 4. Pemure pacueTHyo 3a/1aqy.
1. Beraucnere DJIC anementa, cocrosiiero uz Zn B 0,1 M pactBop ZnSO4 u Pb B 0,02 M
pactBope Pb(NOs3),. CoctaBbTe CxeMy 3JeMEHTa.

2. Ilpu kaxoul konyenmpayuu uoros xpoma I/[C snemenma, cocmagneHHozo us Xxpomoeozo u
CMAaHOapmMHO20 YUHKOB020 21lekmpoda, 6yoem paser ()?

3. Uemy paBen J/IC ranpBaHUYECKOTO dJIEMEHTA, COCTABICHHOTO U3 cepeOpsSHOTO YIEKTPoIa
B 0,1 M pactBope AGNO3 1 CTaHIapPTHOTO BOJIOPOIHOTO AIEKTpoIa?

4. Paccunraiite D/]C rabBaHMYECKOTO JIEMEHTA, COCTOSIIETO U3 HOPMAILHOTO BOJIOPO/I-
HOT'0 3JIEKTPO/Ia U BOJOPOJAHOTO AJIEKTPoJia B pactBope ¢ pH=12.

Cxema peakiuu
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5. DJIC snemeHTa, cocraBieHHOrO u3 craHmaptHoro Ho/2H' u cBunIOBOTrO 31eKTpona B
pactBope 1 M conu cBuHIIa, paBeH 126 MmB. KakoB moTeH1nan CBUHIIOBOTO 3JIEKTpoaa?

6. Paccuumatime J/[C snemenma, cocmasieHHO20 U3 MeOH020 U CEUHYOBO20 INEKMPOOO8 6
0,01 M pacmeopax ux coneli.

7. Paccuuraiite D/1C snemenTa, coctaBineHHoro u3z Maruus B 0,01 M pactBope ero coiu u
cepebpa 0,1 M pactBope AgNOs.

8. Berunciure D/1C anemenra, cocrosimero uz Zn 80,001 M pactBopeZnSO4 u cTangapTHOTO
BOJIOPOJIHOTO AJIEKTPO/A.

9. Beruncaure 9/1C MeIHO-IIMHKOBOT'O 3JIEMEHTA, €CJIM METaJLIbl IOIPY’KEHbI COOTBET-
ctBeHHO B 0,1 M u 0,2 M pacTBOpBI UX COJICH.

10. PaccunTaiite 9/IC 3nemeHTa U3 cTaHIapTHOTO BOJOPOIHOTO U XPOMOBOTO 3JIEKTPOAA B
0,1 M pactBope ero coJu.

11. Paccuuraiite 3/]C anemenTa, COCTaBICHHOTO U3 MAPTaHIIEBOTO U MEJIHOTO 3JIEKTPOJIOB B
0,001 M u 0,1M pactBopax ux cojei COOTBETCTBEHHO.

12. Paccuwnraitte JIC snementa, cocraBiennoro u3z maraus B 0,01 M pactBope ero conu u
ceunna B 0,1 M pactBope Pb(NO3)>.

13. Yemy paBen O/]C cBHHIIOBO- LIMHKOBOI'O JIEMEHTA, €CJIM MeTallIbl norpyxeHsl B 0,01 M
pacTBOPBI CBOMX COJIEH?

14. DJIC snemMeHnTa, COCTOSIIETO U3 CTAaHAAPTHOTO BOJOPOJIHOTO U CBUHIIOBOTO 3JIEKTPOIOB,
coctaniisieT -160 MB. KakoBa koHIIeHTpalus CoJid CBUHIIA?

15. Paccuumatime J3/[C snemenma, cocmasnennozo uz kobaroma 6 0,1 M pacmeope ceoetl
conu u meou 6 0,01 M pacmeope cyrvghama meou.

3aznanue 5. Hanucate ypaBHEHUs peaklUid 1EKTPoIN3a Ha MHEPTHBIX JIEKTPOIax paciiaBa

COJIH:
Bapuanr |1 2 3 4 5 6 7 8
Coub NaCl CaCl; CuBr, | MgCl, | KoS Nal CuCl; | BaBr2
Bapuant |9 10 11 12 13 14 15
Coutb MgBr» RbCI NaxS KoSe SrCl; Bal» MnBr»
3amanue 6. Hanmucars ypaBHEHUS peakiyii JIEKTPOJIN3a Ha HHEPTHBIX JIEKTPOJIaX pacCTBOPOB
COJICH:
Bapmanr | 1 2 3 4 5 6 7 8
Conu NiSO; | CaCl, CuSOs | Na2SOs | AgNOz | FeCls Cu(NOs). | BaS
K>SOs | Ba(NOs3)> | Na2COs | CrCl KNOs3 Li>SOs | AI(NO3)3 | KoCO3
Bapuanr | 9 10 11 12 13 14 15
Comn BaCl. | Na:S CuCl; Mgl CaCl; K>Se Ca(ClO)2
LiINO3z | CH3COOK | NaNOs | KoSOs | KoCOz | RbSO4 | Ph(CH3COO)2

3ananue 7. Kakue u3 HOHOB, HIMEIOIIUXCS B pACTBOPE, U B KaKOW MOCTIE0BATEIBHOCTH OYIyT
pa3pspKaThCsl Ha KaTOJ/IEe U aHOE?

Bapuant Honsl B pacTBOpe Bapuanr HoHsl B pacTBOpe
1 S0+*, K*, Fe**, CI, Cu?* 2 NOs, AP*, Sn**, CI, Ni#
3 Be?*, CH3COO", H*, Pb?*, I 4 Mg?*, I, Cr¥*, SO4%, Cu?*
5 S, H*, CI, POs*, Na* 6 SO.%, 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




16

3ananue 8. Pemnre pacueTHyro 3aaa4y.

1. Kak m3MeHsTCS Macchl MEIHBIX KaToAa W aHOJa, €CIH 4Yepe3 pacTBOp Cyibdara mMeau
MPONYCKATh JICKTPUUYECKUM TOK criion 1,5 A B Teuenue 3 yacon?

2. Kakoe KONMYECTBO 3JEKTpUYECTBA MOTpPeOyeTcs Ui BBIACICHHUS M3 PAcTBOpA CEPHOM
kuciotsl 20 r Bogopoaa?

3. 3a 10 munym uz pacmeopa niamunogou coau mox cunrou 5A evidenun 1,517 2 memanna.
Onpeodenume MOIAPHYIO MACCY IKBUBATIEHMA NJIAMUHBL.

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

5. Uemy paBHa SKBMBaJICHTHAsl Macca KaJMus, €CJIU JUIsl BbIIETIEHUS 1 T ero u3 paciiaBa colu
HaJI0 IponycTUTh yepe3 pactBop 1717 Ki anekrpudectBa?

6. Kakoe xonmn4ecTBO 31eKTpuUecTBa NOTpedyeTcs A noiaydeHus 1, 28 Kr yucToil Meau u3
pactBopa ee conu?

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

8. CKoJIbKO BpEeMEHH MOTpeOyeTcs s OJIy4eHHs 2 MOJIeH BOIOpo/ia IpH cuiie Toka 4 A?

9. Uepes pactBop cynbhara HaTpus B TeueHue 10 MuHyT npomyckanu Tok cuioi 0,5 A. Kakue
NPOAYKTHl M B KaKWX KOJIMYECTBAX OOpa3ylOTCsS Ha TUIATHHOBBIX KaToAe W aHOAE (dJEKTPOIHBIC
MPOCTPAHCTBA pa3AeNeHbl Aruadparmoii)?

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

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

12. Tpu mpoxoxnenun depes pactBop NaOH B Teuenme 2 MuHyT Bhigenmaock 30 cm®
BOJIOpoJa npu H.y. HaliguTe 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 kuciiopoja (H.y.) BBIICTUTCS MPU MPOITYCKAHUH TOKa CHIION 6 A B TeUeHHE
30 munyT Yepe3 BoaHbI pactBop KOH?

15. Toxk cunoii 1,5 A mpoxoaut 4epe3 pactBop BiClz B Teuenue 20 munyt. Haitmure maccy
PAa3JIoKUBIIETOCS AIIEKTPOJINTA.

3aganue 9. Pemute 3a1a4y Ha pacyeT BbIX0/1A MO TOKY.

1. IIpu npoxoxnaennn 18000 K snmekTpuuectBa yepe3 MOIKUCICHHBIA pacTBOp Cyibdara
HUKEJSl Ha KaTOJ€ BBIAEIWIOCh 5 I HUKENA. Bbrauciure BBIXOJ MO TOKY JJIsl IPOLIecca BBIACICHUS
HUKEJSI 1 00beM 00pa30BaBIIETOCs BOIOPO/IA.

2. BerauciuTe BBIXOJI IO TOKY, ek u3 pactBopa AUCI3 B Teuenue 1 yaca mipu cuie Toka 2 A
BBIAEITHIOCE 4,5 T 30J10TA.

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

4. Kakast macca cepeOpa BBIICIUTCS P MPOITYCKaHWU ToKa cuioii 3 A uepe3 pactBop AgNO3
B TeueHue 30 MUHYT, €CIIA BBIXOJT TIO TOKY cocTaBisieT 95%7?

5. Beraucnure BBIXOA IO TOKY, ecliv npu poxosxaeHuu 8000 A -4 351eKTpuyecTBa BbIIETUIOCH
4,48 xr kaneius u3 pacmiasa CaCly.

6. CKOJIbKO M€Y BBIJICTUTCS HAa KaTOAE, IPU MPOIMYCKaHUM TOKa cuioil 1,5 A B TeueHue 2
4acoB, €CIIM BBIXO/J] IO TOKY cocTaBisieT 80%?

7. llpu paduHUpPOBaHUM MEIU W3 PACTBOPA COJM BhIAeNsseTcs 338 © MeIu MPHU MPOX0KICHUH
300 a-u anexTpuuecTBa. BeruncanTe BBIXOI MOTOKY.

8. BprumcnauTe BBIXOX MO TOKY, e€cinv B BaHHEe npu cuie Toka 400000 A B TeueHme 5 4
BBIJIEIMIIOCH 72,6 KT Maruus u3 paciuiaBa MgCls.
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9. Kakas macca cBuHIa Boiaenutcs npu aektponuse PH(NO3), B Teuenne 1 waca npu cuiie
TOKa 5 A, €ClIi BBIXO/I IT0 TOKY cocTaBisieT 75%?

10. Tok cuioit 3 A BbIIENsIET U3 pacTBOpa coJik Kaamus 3a 1 yac 6 r meramuia. Beraucnure
BBIXOJI 10 TOKY.

11. Ilpu mpoxoxaeanu Toka cuiioit 0,5 A 3a 30 munyt u3 pactBopa CuSO4 Beinenmiocs 0,27
r menu. Onpenenure BbIXO/ MO TOKY.

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

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

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

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

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

Bapuant 1 2 3 4 5 6 7

Meraier | 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 KaTaIN3»

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

1) TpHUPOIBI pearupyIOIINX BEIIECTB;

2) KOHIIEHTpAIMH PEarkpyroLInX BEIIECTB;

3) TemMmeparypsi.

2. VI3amepeHrie HHTCHCHBHOCTH TOTJIOLICHHS CBETa —

1) pedpakromerpus;

2) (HoTOINMEKTPOKOIOPUMETPHS;

3) KyJOHOMETpHSL.

3. YacTHbIe KHHETHYECKUE MOPSAKH MOTYT IPUHUMATh 3HAYCHHS:

1) uenslie, IPOOHBIE;

2) HyJeBbIe, OTPULATEIIHHBIC;

3) Bce BbIIIE MIEPEUUCIICHHBIC.

4. NO2+CO=NO+CO; — ypaBHEHHUE ... peaKLUU:

1) MOHOMOJIEKYJISIPHOH,

2) OUMOJIEKYJISPHOH,

3) TpUMONEKYISPHOU.

5. KoHIeHTpalus JJMHEWHO YMEHBIIIAETCS CO BPEMEHEM B PEAKIUSIX . ..[TOPSIKA:
1) wnyneBoro;

2) TepBOro;

3) BTOpOTO.

6. £=i+kr -

0
1) kuHETHYecKoe ypaBHEHHE TIEPBOTO MOPSIKA;



18

2) KUHETUYECKOE YpaBHEHHUE HYJICBOT'O MOPSIKA;

3) KHHETHYECKOe ypaBHEHHE BTOPOrO MOPSIKA.

7. DHeprus cBeTa J0JKHA OBITh MOTJIONIEHA MOJIEKYJION Pearupyroiero COeTMHeHNUS —
1) 3akon I'porrtryca-/Ipeiinepa;

2) 3akoH lllrapka u DiiHIITeiHA;

3) BTOpOIi 3aKOH (POTOXUMHHU.

1, C
8. k=2,303= IgE0 - KOHCTaHTa CKOPOCTH PEAKITUH ... OPSIIKA.
T

1) wmyneBoro.

2) TmepBoro,

3) BTOpOTrO.

9. K pa3BeTBICHHBIM LEMHBIM PEAKIHSIM OTHOCHTCS PEaKIus ...
1) XxJIOpupOBaHHS YIIEBOJOPOJIOB;

2) ropeHue OCH3MHA B IBUraTEIE;

3) B3pBIB BOAOPOAA H XJIOpA.

10. T'ereporeHHbIi KaTaTMTUIECKUIA MPOLIECC IPU BHICOKOW TeMIIepaType MPOTEeKaeT MOI. ..
1) BHemHeTUPPY3UOHHBIM KOHTPOJIEM;

2) KHHETHYECKUM KOHTDPOJIEM;

3) BHYTpUAN(GGY3UOHHBIM KOHTPOJIEM.

IIpumepHbIe BAPHAHTHI KOHTPOJIbHOH PadoThI

BapuanTt 1

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

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

Onpenenuth, kKakas macca pocdopa BCTYIHIA B peakinio, eciim Beyieamiock 1200 kIx
TEIUIOTHI.

3amanwue 2. [loap3ysach ClipaBOYHBIMHU TaHHBIMH, PACCYMTATH CTAHAAPTHYIO SHEPTUIO
['n66ca nanHol peakuuu npu tremneparype 298 K 1 ykazaTb, BO3MOKHO JIM CAMOIIPOU3BOJIEHOE
NpOTEKaHHUEe PeaKIMu MpH CTaHAapTHBIX yeiaoBusx: NH3 ) + HClr) = NH4Cl ).

3ananue 3. OnpeaenuTsb, Kak U3MEHUTCs CKopocTh npsiMoit peakuuu: 2NO2 ) — 2NO) +
Oz(r)

IIPU YBEJIMUYEHUH JaBJIE€HUs B cucTeMe B 3 paza? CuuTaTh 3Ty PEaKIMIO 3JIeMEHTapHOM.

3amanue 4. JIJis HEKOTOPOU peaKIMK MEPBOTO MOPSAKA OB OMPEIETCHBI IBE€ KOHCTAHTHI
ckopoctu: ipu 71 =313 K ki=9:107 mun 'u 7= 318 K k2 =1,3-102 mun"'. Onpenenurs
DHEPTHI0 aKTUBALUH E, ¥ TPEAIKCIIOHESHIMABHBI MHOXHTEID Ko B ypaBHEHUU AppeHnyca Juis
ATOM pPEaKIUU.

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

2NO() + Clyry 5 2NOCl(ry , ArH%08=-73,6 kJ[)k, eciu: a) HOBBICUTH TEMITEPATYpPY B
cucreme; 0) MOHU3UTH O0IIIee JaBIEHHE B CUCTEME; B) YBEIMUUTH KOHIIEHTPAIIUIO XJI0pa; T) BBECTH
KaTaJln3arop.

Bapmuanr 2

3ananue 1. CorlacHO TEpPMOXUMHYECKOMY YPAaBHEHUIO PEAKIIUHA TOPEHUsSI METAHA:

CHary + 2021y = COz(y + 2H20(r), ArH298 = —880 kJIk

BbIZIenMI0OCh 104 kJIx TeroTsl. OnpenennTh, Kakas Macca METaHa BCTYIHIIA B PEAKIIUIO.

3ananue 2. [Tonp3ysck CipaBOYHBIMU JAHHBIMH, PACCUNTATh CTAHJAPTHYIO DHEPTHIO
['n06ca nanHoM peakuu npu TemnepaTtype 298 K u ykazaTb, BO3MOXKHO JIM CAMOIIPOU3BOJIBHOE
IIPOTEKAHNE PEAKIMH ITPU CTAaHIJAPTHBIX YCIOBMSIX:

CHa (1) + CO2r) = 2CO(ry + 2Ho(n).
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3ananue 3. Onpenenutsb, Kak u3MeHHUTCS cKopocTh npsimoit peakimu: 2NO ) + Oz (= 2NO2
)

IIPY YMEHBIIECHUH JaBJIECHUS B cucTeMe B 3 paza? CuuTaTh 3Ty pEaKLHIO JIEMEHTAPHOM.

3ananwue 4. s HEKOTOPOH peakIuy MEePBOTrO MOPSIKA OBUIN OIPEIEIICHBI IBE KOHCTAHTHI
ckopoctu: npu T1=298 K ki=2,2:107 mun 'u T>=303 K k2 =4,1-10" mun ' . Onpenenuts
SHEPTUI0 aKTUBAIMHU E, U MPEIIKCIIOHECHIIUAIBHBIN MHOXHTEID Ko B ypaBHEHUU AppeHnyca Juis
ATOM pPEAKIUU.

3amanue 5. OnpeaenuTh, B KAKYKO CTOPOHY CMECTHTCS TI0JI0KECHHAE PABHOBECHUS PEaKIUU:

2CuO¢) + COr S Cu20(ry + CO2(r), ArH < 0, ecnu: ) yBETHUUTD TEMIIEPATYPy B CHCTEME;

0) yMEHBIIIUTH O0IIee TABICHUE B CUCTEME; B) YBEIIMYUTH KOHIICHTPAIIUIO OKCUIA yIiIepoa
(1);

I') YMEHBIIUTD NapiyaibHoe naBieHue okcunaa yraeposa (I1); 1) BBectu karanuzaTop.

Bapuant 3

3anmanue 1. B pe3ynbraTe peakiun, TepPMOXUMHUYECKOE YpaBHEHHE KOTOPO:

C2Hs0OH (i + 3021) 5 2C0x2(r) + 3H20x), ArH%08 = —1374 k]Ik,

Bbienmiiochk 710 kJ{x TermnoTsl. BeluncanTe Maccy 3TaHOA, yYaCTBYIOIIETO B peakluu
OKHCJICHHUS.

3amanwue 2. [loap3ysach ClipaBOYHBIMHU TaHHBIMH, PACCYMTATh CTAHAAPTHYIO SHEPTUIO
['u66ca nanHoii peakiuu npu TemnepaTtype 298 K u ykazaTb, BO3MOXKHO JIH CAMOTIPOU3BOJIBHOE
NPOTEKaHNWE PEAKIUH ITPH CTAHIAPTHBIX YCIOBHSX:

COz (1) + SO2(r) = SO3(r) + COq).

3aganue 3. OnpeaenuTb, Kak U3MEHUTCs CKopocTh mpsimoit peakiuu: 2NO ) + Cly () =
2NOCl (v

MIpU YMEHBIICHUH KOHIIeHTparuu okcuaa azora (II) B 2 pa3a. Cuurtath 3Ty peakiuio
3JIEMEHTapHOI.

3ananue 4. Jl1s HEKOTOPOU PEaKIUK IMIEPBOTO MOPSIIKA OBLUTH OMPEICTICHBI BE KOHCTAHTHI
ckopoctu: ipu 71 =353 K k1 =7,5-102vun 'u 72=373 K k2 =9,4-1072 mun . Onpenenuts
SHEPrHI0 akTUBALUK E, ¥ IPeIdKCIIOHSHIIMAIBHBI MHOXKHUTEID Ko B ypaBHEHUU AppeHuyca Juis
ITOM pPEaKIUU.

3amanue 5. OnpeaenuTh, B KAKyI0 CTOPOHY CMECTHTCS TIOJIOKESHNUE PaBHOBECHUS PEaKIUH:

CHaw) + 2H20 ) S COo(ny + 4H2 (), ArH <0, ecnu: a) yBenMUUTh TEMIEpaTypy B CUCTEME;

0) MOHU3UTH OOIIEE TaBJIICHUE B CUCTEME; B) YBEJIMUUTh KOHIICHTPAIIMIO METAHA,

T') TOHU3UTH MapIUAIbHOE IaBIIEHUE METaHa; ) BBECTH KaTaau3aTop.

Bapmuanr 4

3amganue 1. TepMoxummuueckoe ypaBHEHUE peakiuu ruapoinsa xiaopuaa pocopa (V):

PClsi + H2O0r) = POCl360 + 2HCl (), ArH%gs =—170 /.

Omnpenenuts, kakas Macca xjaopuaa ¢ocdopa (V) BCTynuiia B peakiifio, €CIM TeIIOBOH
ekt cocraBuia 520 kJ[x.

3ananue 2. [Tonp3ysack CIpaBOYHBIMU JAHHBIMH, PACCUNTATh CTAHJAPTHYIO SHEPTHIO
I'n66ca nanHol peakuuu npu tremmnepatrype 298 K 1 ykazaTb, BO3MOXKHO JI CAMOIIPOU3BOJIBHOE
MPOTEKaHNE PEAKIMH MTPH CTAaHIAPTHBIX YCIOBHSIX:

SO2) + NO2r) = SOs3 () + NOy).

3ananue 3. OnpenennThb, BO CKOJIBKO Pa3 U3MEHHUTCSI CKOPOCTh YCIIOBHOM IIPSIMOM pEaKIUu:

2A0+ By —>Cn+D

MIPU yBEJIMUYEHUU 00beMa CHCTEMBI B 2 pa3a, €CIIA 9Ta PEakIus dJeMeHTapHasl.

3ananue 4. OnpeaenuTb, Ha CKOJIBKO TPalycOB HEOOXOIMMO MOBBICUTH TEMIIEPATYPY,
9TOOBI CKOPOCTh peakiuu Bo3pocia B 500 pas, eciu TeMrepaTypHbIi KOdhOUITHEHT CKOPOCTH
peakuuu y = 2,5.

3ananue 5. OnpenenuTh, B KaKyt0 CTOPOHY CMECTHUTCS IT0JIOKEHUE PABHOBECHS PEAKIIUU:
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2COm + O 5 2CO02r), ArH%gs <0, ecru: a) MOBBICUTH O0IIIEE TABICHUE B CUCTEME;
0) yBEITUYHUTH TEMIIEPATYPY B CHCTEME; B) YBEIIMYUTh KOHIICHTpaInto okcuaa yriaeposa (I1);
') 3aMEHUTH KUCIIOPOJ] Ha BO3/YyX.

Bapuanr 5

3aganue 1. B pe3ynbTaTe peakiuu, TepMOXUMHUUECKOE YPAaBHEHUE KOTOPO

4FeSyy + 110, () 5 8S0xy + 2Fe203(r), Ar Hg98 = —3310 kJIxk,

BbIIeI0Ch 350 kK TermaoTel. Berarcauts Maccy oOpa3oBasierocs okcua xeinesa (11).

3ananue 2. [loap3ysach ClipaBOYHBIMU TaHHBIMH, PACCYMTATh CTAaHAAPTHYIO SHEPTUIO
['u60ca nanHo# peakiuu npu Temneparype 298 K u ykazaTh, BO3MOXKHO JIH CAMOTIPOU3BOJIBHOE
NPOTEKaHHE JAaHHOW PEaKLUU MPH CTAaHAAPTHBIX YCIOBUIX:

2CH4 () + COy) = CH3COCHS3 () + H20().
3ananue 3. Onpenenursb, BO CKOJIbKO pa3 U3MEHUTCSA CKOPOCTh IPSAMOM peaKIUU:
Haw + o =2 Hlp

IIpY OJHOBPEMEHHOM YMEHBILIEHUH KOHLIEHTPALMK BOAOpoJa U ioxaa B 3 pa3za? CuuTaiite
3Ty PEaKIUIO AJIEMEHTapHOM.

3ananue 4. BerancianTts, Ipu Kakoil TeMiieparype T2 3aBepIIMTCsS HEKOTOpasi peakiys B
teyenue t2 = 30 muH, ecnu npu Temieparype T1= 25°C ona mporekaer 3a t1 = 3 vaca.
TemmneparypHbiii K03()PUIIHEHT CKOPOCTH peakiuu y = 3.

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

2Haw) + O20) 5 2H20(), ArH98 < 0, eciu: @) MOHU3HUTH O0IIIEE NABICHUE B CUCTEME;

0) MOBBICUTH TEMIIEPATypy B CUCTEME; B) 100ABUTH BOAOPOI; T) JOOABUTH Maphl BOABI.

Bapuanr 6

3ananue 1. [lomyyeHue a30THON KUCIIOTHI IPOUCXOAUT B COOTBETCTBUHU C YPaBHEHHEM

ANOyr) + Oxr) + 2H2000 S 4HNO3) , ArH%gs=— 252 kJIxk.

Ornpenenuts Maccy 00pa30BaBIICICS KUCIOTHI, €CIIM BhIIETUI0CH 138 K[>k TErIoThI.

3ananue 2. [lonb3ysAck CIpaBOYHBIMH JAaHHBIMH, PACCUUTATh CTAHJIAPTHYIO SHEPIHIO
['n66ca nanHoM peakuuu npu tremmneparype 298 K u ykazaTb, BO3MOXKHO JI CAMOITPOU3BOJIBHOE
IpOoTEeKaHHWe peakluu NMpH cTanaapTHBIX yenoBusax: C2HsOH o = C2Har) + H2Ox).

3ananue 3. OnpenenuTtpb, Kak U3MEHUTCS. CKOPOCTh YCIIOBHOM 3JIEMEHTapHOM peakluu:

A@ *2Br = Cw,

€CITM KOHIIEHTPAIIMIO BEIIECTBA A YBEIIMYMIIH B 2 pa3a, a KOHIICHTPAIUIO BemecTBa B
YMEHBIIMIIH B 2 pa3a.

3ananue 4. HavanbHas Temneparypa peakiuu 71= 20°C. OnpenenauTs, 10 KaKoro 3HaYeHUs
HE00X0/IMMO MOBBICUTh TEMIIEPaTypy 72, YTOOBI CKOPOCTh peakiuu yBenauumiack B 150 pas.
TemmeparypHbiii K03 PUIIHEHT CKOPOCTH peakiuu y = 2,2.

3ananue 5. OnpenenuTs, B KAKOM HAIpPaBICHUHU MPOU30MIET CMEIIEHNE PaBHOBECHUS: a) IPU
MOHMKEHUH OOILETO JIABJICHUS B CHCTEME; 0) IPU MOHMKESHUH TTapIHAIHHOTO TaBICHUS
KHCJIOPO/1a; B) MPH MOHMKEHUU TEMIIEPaTyphl B CUCTEME:

2NO) + Oy 5 2NOoq), ArH%g98<0.

Bapuanr 7

3aganue 1. JlaHO TEpMOXMMHYECKOE ypaBHEHUE peakiu paznoxenus noauna ramms (111):

2Galsm = 2Gag) + 3la), ArH%9s = 440 xIx.

PaccuuTaiiTe KOTUYECTBO TEIIOTHI, HEOOXoauMoe ais pasioxenus 15,3 r Gals.

3ananue 2. [Tonb3ysch CIpaBOYHBIMU JaHHBIMH, PACCUUTATh CTAHAAPTHYIO SHEPTHUIO
['n66ca nanHoi peakuuu npu tremmneparype 298 K 1 ykazaTh, BO3MOKHO JIM CAaMOIIPOU3BOJIEHOE
NpOTEKaHUEe PeaKIMy MpH CTaHAapTHBIX yeiaoBusix: CO () + Clyry = COCI2 (.
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3anmanue 3. OnpeaenuTb, BO CKOJIBKO pa3 HE0OX0AUMO YBETUUUTh KOHLIEHTPAIIMIO BELIECTBA
A mia yckopenus B 16 pa3 ycioBHoM npsimoit peakuuu:2A ) + Br) = Cqy + D), ecnu 3Ta peakius
3JIEMEHTapHasl.

3ananue 4. J1j1s1 HEKOTOPOH TE€TEPOreHHOM peaKIUK SHEPTUSI aKTUBALIUU

E. =100 x/I)x/mMonb. Onpenenute, BO CKOJIBKO pa3 YBEITUYHUTCS CKOPOCTh XUMUYECKOM
peaKkuu MpHu NoBeiieHUH Temieparypsl ot 71 = 20°C go 72>= 60°C.

3ananue 5. OnpenenuTb, B KAKOM HalpaBJI€HUU CMECTUTCS II0JI0’KEHUE PaBHOBECHUS 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

3aganue 1. CormacHO TEPMOXUMHUYECKOMY YPABHEHUIO PEAKIIUN OKUCICHUS TITFOKO3bI:

CeH1206 + 602=6CO2 + 6H20, Ar H%gg = —2800 k/[x,

Bbienmiiock 730 kJ{x Termnorel. PaccunTath Maccy npopearupoBaBIIel TIIFOKO3BI.

3ananue 2. [lonp3ysck CIpaBOYHBIMU JAHHBIMH, PACCUNTATh CTAHJAPTHYIO SHEPTHIO
['u66ca nanHoii peakiuu npu TemnepaTtype 298 K u ykazaTb, BO3MOXKHO JIH CAMOTIPOU3BOJIBHOE
IPOTEKAaHNE PEAKIMH [TPU CTAHJAPTHBIX YCIOBUSIX:

CeHer) + 3Hzr = Cs Hi2w.

3ananue 3. Onpenenurb, BO CKOJIBKO pa3 HEOOX0AMMO YMEHBIIUTh KOHLEHTPALIUIO
BeniecTBa B 11 3amennienus B 9 pa3 ycnoBHOU npsiMoit peakuun: Ay + 2B = Cqy+ D), ecnu
3Ta peakuus IeMeHTapHas?

3ananue 4. /s HEKOTOPO# TeTeporeHHON peakiuu SHeprus akTuBanuu £, = 80 kJ>k/Mob.
OnpenenuTtb, BO CKOJIBKO pa3 YBEIHUUUTCS CKOPOCTh XUMUYECKOW PEAKIIUH NP MOBBIIIEHUN
temriepatypbl ot 71=30°C no 7T2=70°C.

3ananue 5. OnpenenuThb, B KaKOM HaIpaBJIEHUU MPOU30MIET CMEILIEHUE paBHOBECUS: @) IIPU
MOHMKEHUH OOILEro JIaBJIEeHUs B CUCTEME; 0) MPU MOHMKEHNH MapIHAIbHOIO 1aBICHUS
KHCJIOpPO/1a; B) MPY MOBBIIEHUH TEMIIEPATYPHI B CUCTEME:!

N2@) + 02 5 2NO(r), ArH%98 =+180 xJIx.

Bapuanrt 9

3ananue 1. B pesynpraTe peakunn, TEpMOXUMUYECKOE YPABHEHNE KOTOPOM:

S +2C02 (1) S SOy + 2COr), Ar H%98 = 269 kJIk, morotuiaoch 810 kK TEIUTOTHI.
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 CAMOIIPOU3BOJIEHOE
MPOTEKAHNE peakuu pu cTaHaapTHEIX yeiaoBusx: CO ) + 3Haw = CHs () + H20(r).

3ananue 3. OnpenenuTsb, Kak U3MEHUTCS CKOPOCTh MPSAMOMN PEAKIIUN:

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

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

3ananue 4. ITpu 71 = 120°C HekoTopas peakius 3akaHuuBaeTcs 3a 15 MuH. Paccuunraiire,
yepes Kakoe BpeMs 3aKOHYHUTCs 3Ta peakuus npu 12 = 140°C, ecnu TemnepaTypHblit KOAPGUIUEHT
CKOPOCTH peakiuu y = 3,5.

3aganue 5. OnpenenuThb, B KaKyr0 CTOPOHY CMECTUTCS TIOJIOKEHHE PABHOBECHS PEAKIINU:

CClyr + 2H20 () 5 COyry + 4HCl (1), ArH <0, ecnu:

a) YMEHBIIIUTh TEMIIEPATYPy B cUcTeME; 0) MTOHU3UTH 00IlIee JaBJIEHUE B CUCTEME;

B) TIOBBICUTH MaplUAIbHOE JIaBJICHUE YETHIPEXXIOPUCTOTO YIIIEpOa;

I') yMEHBIINTD KOHIIEHTPALMIO UCXOAHBIX BELIECTB; /1) BBECTH KaTaJIN3aTop.
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Bapuant 10

3ananue 1. TepMoxuMHuuyeckoe ypaBHEHUE PEAKLIUH MTOTYUEHUS JKene3a UMEET BUJL:

Fe203¢q) + 3COry 5 2Fem + 3COo), ArH°98=27 xJ[k.

Omnpenenuts Maccy okcupa xxenesa (111), koropast BcTynuiia B peakiuio, eciiv TeIioBOM
s dext coctaBua 310 xJIx.

3amanue 2. [Tonb3ysch CipaBOYHBIMU JaHHBIMH, PACCUUTATH CTAHAAPTHYIO SHEPTUIO
['u60ca nanHo# peakiuu npu Temneparype 298 K u ykazaTh, BO3MOXKHO JIH CAMOTIPOM3BOJIBHOE
MPOTEKAHUE PEAKIINH TP CTAHIAPTHBIX YCIOBHSIX:

CoHor) + H2O(r) = CH3CHO.

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

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

3amanue 4. Boeruncnure, Ha CKOJIBKO IPalyCOB HEOOXOAUMO YBEIHMUUTh TEMIIEPATYPY IS
yBenuueHus ckopoctu peakiuu B 100 pa3. TemneparypHbliit KO3QQPUIIMEHT CKOPOCTH pPeaKIUU
paBeH y =2,3.

3ananue 5. OnpenenuTts, B KAKOM HapaBIeHUH MPOU30UIET CMELICHUE TTOTO0XKECHHS
paBHoBecus B cucteme: Cipagur)y + 2N20r) S CO2(ry+ 2N2 (1), ArH%98 >0,

€CIIM: a) IOBBICUTH 00I1ee TaBlIieHUE B cUcTeMe; 0) MOHU3UTh TEMIIEPATypy B CUCTEME; B)
YBEJIMYUTH KOHIIEHTpaluio okcua azora (I); r) BBectu karaauzaTop.

KpuTepuu oneHKH: KaXx10e 3a/JaHie OLIEHUBAaeTCs U3 4-0auios;
- OLICHKA «3aYTECHO» BBICTABIIACTCS CTY/ACHTY, eciii Habpano 10 — 20 Ganos;
- OLICHKA «HE 3aYTEHO» BBICTABJISIETCS CTYIEHTY, eciii HabpaHo 0 — 9 6asios.

Bonpocsl o pasaenam JUCHUINIMHBI
(1)1 MOATOTOBKM K KOJUIOKBHUYMAaM H 3K3aMeHY)

1. Knaccugukaius 1 XMMH4ecK1e CBOWCTBA OKCUJIOB.

2. Knaccugukanus 1 XMMHYeCKHe CBOWCTBA KHCIIOT.

3. Knaccudukanus 1 XuMH4eCKHe CBOMCTBA OCHOBAHUIA.

4. Knaccugukarus 1 XMMUYeCKHe CBOUCTBA COJIEH.

5. KBaHTOBO-MEXaHHUYECKass MOJEIb CTPOCHUs1 aroma. YpaBHeHue BoiHbl JI. Jle bpoins.
[Tpunuun HeonpeaenenHoctu I'elizenOepra. BonHoBas ¢pyHkIus. AToMHasi oOpOUTab.

6. KBanroBble uncia u ux ¢pusnueckuii cMbici. ®opwmsl S-, p-, d- aTOMHBIX OpOUTATICH.

7. DneKTpoHHasi CTPyKTypa aromoB. [IpHMHIMIBI 3aNOJHEHUS] SHEPreTHYECKUX YPOBHEW 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. OJEKTPOHHbIE (OPMYNIBl U  BIIEKTPOHO-rpaduvecKue
JUarpaMMbl aTOMOB B OCHOBHOM M BO30YXJEHHBIX COCTOSHUSX. OJEKTpPOHHBIE (DOpMYNbl U
AIIEKTPOHO-TpauyecKue uarpaMMbl HOHOB.

9. CoBpemennast  ¢opmynupoBka Ilepuoamueckoro 3akona J[.MI. Menneneesa.
[lepnonnueckoe N3MEHEHNE CBOKCTB 3JIEMEHTOB B COOTBETCTBHH C MOJI0KEHHEM B [lepnonnueckoi
cucreMe (pa3mMep aTroma, YHEpIrUs HOHU3AIUH, CPOJICTBO K JIEKTPOHY, JIEKTPOOTPHULIATEIEHOCTB ).
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10. Xumunueckas cBsizb. OCHOBHBIE BUJIbI XUMUYECKOUN CBA3U. XaPAKTEPUCTUKNA XUMHUECKON
CBSI3U: JUUIMHA, DHEPrusi, KPaTHOCTb CBS3W, BaJEHTHBIM yroij. KpuBas NOTEHIMAIbHOW SHEPIHU
MOJIEKYJIbI BOJIOPO/IA.

11. KoBanentHass xumuueckasi cBsi3b. OCHOBHBIE TOJIO)KEHHUSI METOJA BAJICHTHBIX CBS3EH
(MBC). IlonsiTue BalEHTHOCTH 3JIEMEHTOB. G- U T- cBs3U. CBOMCTBA KOBAJEHTHOHM CBA3M:
HaCBIL[AEMOCTh, HAIPABIEHHOCTb, OJISIPHOCTbD.

12. OGMEeHHBIH U TOHOPHO-AKLIENITOPHBIN MEXaHU3MbI 00pPa30BaHUs KOBAJICHTHOM CBS3H.

13. IlonapHOCTHh KOBAJIGHTHOM CBS3U. JIMMOJIBHBIM MOMEHT XUMHYECKOM CBSI3U. JIUTIOIBHBIN
MOMEHT MHOTOATOMHBIX MOJIeKyJl. Paccmotpets Monekyssl CO2 u SOx.

14. OCHOBHBIE TTOJIOKEHUSI TEOPUU THOPUAM3AIIMN aTOMHBIX opOuTaneit. [IpuBectr mpumepbl
COENMHEHHH ¢ THIMAMH THOpHAM3anuu: Sp-, SP?-, sp°- rubpummsanueii. I'eomerpuueckas opma
MOJIEKYII.

15. Honnas cBs3b. CBoiCTBA MOHHOM CBSI3M: HEHACHIIBIEMOCTb, HEHAMPABICHHOCTb.
CBolicTBa COETMHEHMI ¢ MOHHON KPUCTAJUINYECKON pEIIETKOM.

16. Merannnyeckas cBsizb. CBONWCTBAa METAJUIMUECKOH CBSI3H.

17. TlepBslii 3aK0H TepMOAMHAMUKHN. BHYTpeHHss sHeprus. DuTanbnus. TemnoBoi ¢ ekt
M30XOPHOT0 U N300apHOT0 MPOLIECCOB.

18. TemnoBoii apdext xumudeckoii peakuuu. 3akoH ['ecca. Tepmoxumuiecke ypaBHEHUSI.
CrangaptHas SHTaNbIUg 0O0pa30BaHUA BellecTBa. Pacdyer cTaHmapTHON SHTANBIUU XUMHUYECKON
peakuuu.

19. Bropoil u Tperuil 3aKOHBI TepMOJIMHAMUKU. OHTponus. CraHaapTHas SHTPOINUS
BelecTsa. Pacuer ctanAapTHOM SHTPOIIMH XMMUYECKON pEaKIUu.

20. Dueprusa ['n66ca. Kpurepuii camonpon3BOIbHOTO MPOTEKAHUS TTPOLIECCOB B 3aKPBITHIX
cucremax. Pacuer crannaptHoii sHeprun [ m60ca XUMHUECKOW peakiuu.

21. OCHOBHBIE MOHATHS XUMHUYECKONM KHUHETHKU. ODJIEMEHTapHble peakuuu. MexaHusm
peakiuu. CKOpOCTb TOMOTE€HHOW XHMHUYECKOW peakuuu. (DakTopsl, BIMAIOIME HA CKOPOCTh
peaxkuu.

22. OCHOBHOM 3aKOH XMMHYECKOM KHHETHKH (KMHETHYECKUH 3aKOH JIEHCTBYIOIIMX Macc).
Kunetnueckoe ypaBHeHHMe peakuuu. Koncranta ckopoctn peakuuu. [lopsgok peakuuu H
MOJIEKYJISIPHOCTh peakiuu. Pa3MepHOCTh KOHCTAHThI CKOPOCTH PEAKIIUH.

23. BnusiHie TeMnepaTypbl Ha CKOPOCTh peakiuu. TemneparypHblii K03 GUIHEeHT CKopocTH
peakiuu. YpaBHEHHE AppeHuyca. DHEpTus aKTHUBAIUH.

24. OOpatuMble W HeoOpaTHMbIE TIpolecchl. XHUMHYeckoe paBHoBecue. KoHcTaHTa
paBHOBecHsl. PaKTOPBI, BAUAIOLME HA XUMUYecKoe paBHoBecue. [Ipunnun Jle Hlatense-bpayna.

25. PactBopbl. CoBpeMeHHblEe TMpEACTaBICHUS O (UIUKO-XUMHUECKUX IPOLECccax
o0pa3oBaHUs PacTBOPOB. DHepreTuka Imporecca pactBopeHus. ConbBaranus (THIpaTarus).
HeHnacelleHHBIM, HACBIIEHHBIN U IIEPECHIIEHHBIA PACTBOPHI.

26. CriocoObl BBIp@XCHHUSI KOHIICHTPAIIMM PACTBOPOB: MAacCOBas JIOJIs, MOJISIpHAST OIS,
MOJISIpHasi KOHIIEHTPAIHsl, MOJISTIbHAS KOHIIEHTPALHs, MOJISIpHAsl KOHIIEHTpAIUs SKBUBaJIEHTA.

27. PactBopbel 31eKTponuTOB. (OCHOBHBIE ITOJIOKEHUS TEOPHUH DJIEKTPOJIUTHYECKON
mucconuanuu Appennyca. CTeneHb AUCCONMAlMU, KOHCTaHTa qucconuanuu. MakTopsl, BIUSIOMINAE
Ha HUX. CUJIbHBIE U CIIa0ble 3JEKTPOIUTHI.

28. PaBHOBecHs B BOAHBIX PaCTBOPAX CIA0BIX AIEKTPOIUTOB. 3aKOH pa3BeneHust OCTBaIbAA.
Crynenuaras 1uccoOlManys.
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29. DnekTpoauTHYecKas gucconuanusi Bojabl. loHHOE npousBeneHne Boabl. BompopoaHsblit
Y TUJPOKCUTHBIN MTOKA3aTENU CPEJIbI.

30. OKHCIHUTENBbHO-BOCCTAHOBUTENbHBIE peakuuu. CreneHb oxkuciaeHus. OKHUCIUTENnu Hu
BoccTaHoBuTenu. Kiaccudukanys oKMCIUTETbHO-BOCCTAHOBUTEIBHBIX PEAKIIHH.

31. Merox »5neKTpOHHOTO OanmaHca JJIsi COCTaBJICHUS YPaBHEHHH OKHCIUTEIHHO-
BOCCTAaHOBUTENIbHBIX PEAKIUH.

32. Dnexktpoxumudeckue mporecchl. [loHsTre 00 3MeKTpoae U 3JISKTPOIHOM MOTEHIHATIE.
Bo3HUKHOBEHHE JBOWHOTO 3JEKTPUUYECKOTO CJIOSl M CKauka MOTEeHIMajla Ha TpaHUlle MeTall —
JEKTPOJIUT.

33. IlpunHIMI pabOTHI TAIBBAHUYECKUX DJIEMEHTOB (Ha mpumMepe ieMeHTa Jlanuamsa-SAkoon).
AHon u karoa. TokooOpa3zyromiasi peakius. IIeKTPOABUKYIIAS CUJIa ralbBaHUUYECKOI0 JIEMEHTA.

34. CrangapTHbId BOJOPOAHBIA 351eKTpoJ. CTaHAAPTHBINA SJEKTPOAHBIA MOTEHIMAN. Psn
CTaH/JAPTHBIX JIEKTPOJIHBIX MOTEHLUAIOB METAIOB. 3aBUCUMOCTb JIEKTPOJHOIO NMOTEHLUANA OT
KOHIIEHTpAlluu MOHOB M OT TeMIiepaTypsl. Y paBHeHue HepHcera.

35. TampBanmueckue snmemeHnthl. Pacuer D/IC m paboThl ralbBaHUYECKOTO DJIEMEHTA.
KoHneHTpannonHblie raibBaHU4eCKUE HIEMEHTHI.

36. Ionspuzanus 31eKkTpoAoB. KoHIIEHTpallnoOHHAS U 3JIEKTPOXUMUYECKAas! MOJSPU3aIIHsL.

37. Axkkymynstopsl. [Ipunium paboThel CBUHIIOBOTO aKKyMYJISITOPA.

38. Omnexrtponus. Ilotenmman pasznoxkenusa. 3akoHbl Papaned. DIEKTPOXUMUYECKUN
sKkBUBaNEHT. KoadduimeHT BpIxoaa mo Toky.

39. DnekTponu3 ¢ HEpPacTBOPUMBIM W PACTBOPUMBIM aHojamu. I[lociemoBaTeabHOCTH
IPOTEKAaHUsl aHOAHBIX M KaTOJHBIX IPOLECCOB MPHU 3JIEKTPOJINU3E BOJIHBIX PacTBOPOB (IIPUBECTHU
IPUMEPBHI).

40. ITpumeHeHHE SJIEKTpOJIM3a B TEXHHUKE: MOJTY4YEHHE U OYMCTKA BELIECTB, HAHECEHUE
MOKPBITUI. PaccMOTpeTh 9JEeKTpoiM3 BOJHOTO pacTBOpa XJOpUZa HATpUS C HUHEPTHBIMU
AIIEKTPOIAMH.

41. Kopposus metauioB. Krnaccugpukanuss KOpPpO3MOHHBIX IPOLECCOB MO XapakTepy
KOPPO3MOHHBIX Pa3pyILIEHUH U IO MEXAHU3MY MTPOTEKAHMUS.

42. DnekTpoXxuMuYeckasi Koppo3us. MexaHu3M 3JeKTPOXUMHUYECKONH KOPPO3UH, AHOAHbBIE U
KaTO/AHbIE IMpolecchl. TepMoauHaMUYecKass BEPOATHOCTb IPOTEKAaHUS DJIEKTPOXUMHUECKON
Koppo3uu. BoopoaHas u kuciaopoiHas AETosipu3alis.

43. DnexTpoxumMuyeckass Koppos3us. Paznuunble ciiyuan 00pa3oBaHUS KOPPO3MOHHBIX
rayibBaHonap (Mpu KOHTAKTE IBYX Pa3IMYHBIX METAIIOB, TPU KOHTAKTE METAJJIA U €TO0 COCTUHEHUS).
DJEeKTpOIHbIE MPOLIECCHI B PA3IMUHBIX KOPPO3UOHHBIX cpesiaX (IPUBECTH MPUMEPBI).

44. Koppo3HOHHBIE MPOLIECCHI, NPOTEKAIOLUIME MPHU DIIEKTPOXUMUYECKOH KOPpPO3UHU
MaJoyriaepoanucToil crainu. Kopposus mpu HepaBHOMEPHOW a’paliuu.

45. Meronpl 3alUThl METAUIOB OT 3JEKTPOXMMHUYECKON KOppo3uu: 00paboTka cpenbl,
HAHECEHME 3alUTHBIX MOKPBITUH, TPOTEKTOPHAS 3aIINUTa, JIEKTPOXUMUYECKasl 3alINTa.



