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1. Heau, 3a1a4n ¥ JIAHUPYeMble pPe3yJIbTAThI 00y4eHHsl 0 TUCIUIITIHHE
Llenv Ooucyunaunvl cocmoum 8 GopmMuposaHuu u pazeumuu y 00yYaAOWUXCcs TUYHOCHHBIX U
nPogheccuoHanbHbIX Kayecms, no3eonauux obecneuyums gvinonnenue mpevosanu @I'OC BO ¢
yuemom 0cobeHHocmell Hay4YHO-00pa3zoeamenvHol WKOAbl YHueepcumema u aKmyaibHbiX
nompebHocmetl polHKa mpyoda 8 Kaopax ¢ 8blCULUM 00pA308aHUEM 8 COOMEEMCMBUU C HANPABIEHUEM
HnO020MOBKU.
CNOCOOHOCMU NPUMEHAMb 3HAHUS 3AKOHOMEPHOCMel XUMUU NpU peuleHuu npogpeccuoHaIbHbIX
3a0a4, yMeHusi NPo8oOUMb AHAIU3 U 0OPAOOMKY HAYYHO-MEXHUYEeCKOU UHpopmayuu HA OCHOGe
meopemuyeckux npeocmasienuti Xumuu, YMeHus NpoeoeHUs CMAHOAPMHBIX UMEPEHUll U
00pabomku pe3yibmamos IKCnepumeHma,
K ocnosnvim 3a0auam oceoenus oucyuniunvl « Xumusy cieoyem omuecmu:
- N0020MOBKA CMYOEHMO8 K O0eiamelbHOCMU 6 COOMEEeMCmeUU ¢ KEAIUPUKAYUOHHOU
XapaxkmepucmuKkou UHHICeHepa-Cmpoumerns,
- hopmuposanue oouemexHuyecKux 3HAHUU U YMeHUll N0 OGHHOMY HANPABLEHUIO,
- YeleHanpasnienHoe npumeHeHue Oa308blX 3HAHUL 6 00aacmu XumMuu 6 npogheccUuoHanIbHOuU
oessmenbHoCmu,;
- U3yueHue u pazeumue NPAKMu4ecKux Hagblkog N0 BONPOCAM, CEA3AHHBIM C NPUMEHEHUEM OCHOBHbIX
XUMUYECKUX 3AKOHO08, 3AKOHOMEPHOCMeU NPOMeKAHUs XUMUYECKUX peakyull O peuleHusl
KOHKPEMHbIX NPAKMUYECKUX 3a0ay 8 001acmu cmpoumenbCmeda 6blCOMHbIX U O0IbULEeNPOTIeMHbIX
COOPYHCEHUU.
Ilnanupyemoie pesynomamol 00yueHus 3aKIOYAIOMCA  QOPMUPOGAHUU V  00yYaloujecocs
HeobX00uM020 00vema 3HaHUll 8 0OIACMU XUMUU, A MAKIHCE HABLIKO8 NPUMEHEHUs SMUX 3HAHULL 015
PpeeHuss npaKmu4eckux 3a0ad.

OO0y4eHwue 1Mo JUCIUILTHHE «XHUMHS» HAIPABICHO HA (OPMUPOBAHUE Y OOYUAIONTUXCS CIICTYIONTIX
KOMIIETECHIINN:

Kon u HauMeHOBaHHe KOMIIETEHIMIt NHaukaTopsl 10CTHKEHUS KOMIIETEHIIMU
OIIK-1. CriocobeH pemiaTh MpUKIaIHbIC NOIIK-1.1 Ucnonszyer METO/IbI
3aJla4¥ CTPOUTEIHHON OTPACH, UCTIONb3YS MaTEeMaTHYECKOT0 aHaIM3a U MOJETUPOBAHUS

TEOPHUIO U METOJIbI (PYHAAaMEHTAJIbHBIX HAYK Il pelieHus  MPUKIATHBIX  3a7a4 B
npodeccroHaIbHOM chepe

NOIIK-1.2 Ymeer ucnonb3oBaTb OCHOBHBIC
3aKOHBl €CTECTBEHHOHAYYHBIX IUCLUIUIMH B
npo¢eCCHOHAIBHON e TETbHOCTH,
MPUMEHSITh METOABl  MAaTeMaTUYECKOro
aHaJlM3a U MOJEIUPOBAHUS TEOPETUUECKUX U
AKCIIEPUMEHTAJIbHBIX UCCIIEOBAaHUMN
NOIIK-1.3 Onpenenser BO3MOYHBIE
HANpPaBlIEHUsI XUMHUYECKUX B3aMMOCHCTBHIA,
KOHCTaHTBI paBHOBECHUS XUMHUYECKHUX
[IPEBPALLICHUI.

2. MecTo AUCHMILVIMHBI B CTPYKType 00pa30BaTeIbHOM NPOrpaMMbl

JuctuninmHa OTHOCHTCS K oOsi3arenbHON yacTu Omoka bl «ucummmuaer (Momynu)» b1.1.6.4
OCHOBHO# 00pa30BaTeIbHON TPOTPaMMBI CITCITUATHTETA.

«XUMHS» B3aUMOCBSI3aHA JIOTUYECKH, COJEPKATEIbHO U METOAMYECKH CO CIEAYIOUUMU
nucturnHaMu U npaktukamu OOIT:

B o0si3arenbroit wactu (b1.1.):

- MaTreMaTudecKkuii aHaIus;



- JIuneiinas anre6pa;
- be3omacHOCTh XHU3HEACATETHHOCTH.

3. CTpyKTypa U coaep:kaHHe TUCHUILIUHBI

OO61mast TPYA0EMKOCTh AUCIUILUIMHBI COCTABIISACT / 3a4E€THBIX eIUHHMIIBI (252 vaca).

3.1

Buabl yueOHo# padoThl M TPYA0EMKOCTh

(o popmam 0OyueHus)

3.1.1. 3aounas ¢popma oOyueHuUs

Ne
n/n Bup y4eOHoii padoThl Koamecrso Cemectp 3 Cemectp 4
4acoB
1 | AyauTopHble 3aHATHS 24 12 12
B Tom uncie:
1.1 | Jexuuu 12 6 6
1.2 | CemuHapcKue/PaKTHUECKUE 3aHITUS 4 2 2
1.3 | JJaGoparopHbie 3aHATHUS 8 4 4
2 | CamocTosiTe/ibHasi padoTa 228 114 114
B ToM uucne:
2.1 | mpoMeKyTOYHOE TECTUPOBAHHE 40 20 20
2.2 | penieHHe pacueTHBIX 3a/1a4 IO BapHaHTaM 100 50 50
2.3 | moAroToBKa K J1aOOpaTOpHBIM paboTam 88 44 44
3 | [IpomeskyTouHas aTTecTanus
3adet/nud.3auer/7K3aMeH IK3aMeH 3a4er JK3aMEeH
Hroro 252 126 126
3.2 TemaTnueckuil NUIaH U3y4eHHUs TN CHUIITHHbBI

(mo popmam oOyueHus)

3.2.1. 3aounas ¢popma oOyueHus

TpyroemkocTsb, yac

AyauTopHas pa6ora z
> =
2 3 =
=
Ne Pa3nesnl/Tembl o o ~ £ = = = 8 g
n/n AUCHHILIMHBI 3 5 =t S E e e | 8
2 R 5 |E2| £82| 5 &
aa) = g s 5 2
= 0 S 0
= o
1 Pa3nen 1. Beenenne. OcHOBHEBIE 3aKOHBI U
MOHATHUS] XUMUH
1.1 | Tema 1. OcHOBHBIE CTEXHUOMETPUUYECKHE 30 2 1 1 28
3aKOHBI XUMUHU
1.2 | Tema 2. Ctpoenwue atoma. [lepuoanueckmii | 33 4 2 2 29
3aKOH M MEpUOINYecKas cucreMa
sanemenToB (I1ICD) JI.1. Mennaeneena.
1.3 | Tema 3. Xumnueckasi CBSI3b U CTPOCHUE 30 2 1 1 28




MOJICKYIT
2 Pa3pgen 2. OCHOBBI XUMHYECKON
TEPMOIMHAMIKHU
2.1 | Tema 1. Tepmoxumus 33 4 2 2 29
3 Pa3pen 3. Xumuueckass KHHETHKA U
KaTaju3
3.1 | Tema 1. XuMuueckas KHHETHKA M KaTaJIU3 30 2 1 1 28
4 Pasnen 4. PactBopbl
4.1 | Tema 1. PactBopsl. CtocOOBI BRIpOKCHHS 33 4 2 2 29
KOHIIEHTPAIIUU PACTBOPOB.
5 Pa3nen 5. DiekTpoxumus
5.1 | Tema 1. DneKTpOXUMHYECKUE TPOLIECCHI 30 2 1 1 28
5.2 | Tema 2. Koppo3sus 1 3amuTa METaIOB U 33 4 2 2 29
CILIaBOB
Hroro | 252 24 12 4 8 228

3.3  Conep:xkaHue IUCHUTLINHBI

Pa3nea 1. Begenne. OCHOBHbBIE 3aKOHBI U IOHSTHS XUMHUU

Tema 1. OCHOBHBIE CTEXMOMETPUYECKUE 3aKOHBl XUMHH. 3aKOH COXPAHEHUs MAaTE€pUH, 3aKOH
IIOCTOSIHCTBA COCTaBa, 3aKOH HSKBHUBaJIEHTOB. ['a30Bble 3akoHbl. 3akoH ABorajpo. llpumenenue
OCHOBHBIX 3aKOHOB XMMHU K KOJIMYECTBEHHBIM pacueTaM I10 yPaBHEHUSIM PEAKLIUH.

OcHOBHbBIE KJIACChl HEOPIaHWYECKUX COETUHEHHI: OKCUABI, OCHOBAaHHUS, KHCIOTHI U coiu. Mx
KJaccu(uKalus, HOMEHKIATypa 1 XUMHUECKUE CBOICTBA.

OKHCIUTENIbHO-BOCCTAHOBUTENbHBIE peakiuu. CreneHb OkucieHus. BaxHelline OKUCIUTENH U
BoccTaHoBUTENH. CoOCTaBlI€HME YPAaBHEHMH  OKHUCIUTEIbHO-BOCCTAHOBHUTENBHBIX  PEAKIIMIA.
Knaccugukanus oKucIuTeIbHO-BOCCTAHOBUTENBHBIX PEaKIUH.

Tema 2. Ctpoenue atomos. [lepuonnuecknii 3axkon /I.U. MenneneeBa

KBaHTOBO-MEXaHNYECKasi MOJENb CTpOeHUs aroma. YpasHeHue [lnmanka. YpaBHenue BonHbl [le
bpoiinsa. [lpunmun HeompeneneHHocTd. YpasHeHue Illpenunrepa u  BONHOBBIE  (YHKIUU
JJIEKTPOHOB.

KBantoBble umcna. [7aBHOe KBaHTOBOE 4YHCIIO. OHeprerudeckue ypoBHU. OCHOBHOE U
BO30YXJI€HHOE cocTosiHME aroma. OpOUTanbHOE KBAHTOBOE YHCIO. DHEPreTHUECKUe IMOJTYPOBHH.
®opma aTOMHBIX opOuTaneil. MarHuTHOe KBaHTOBOE 4MCIO0. ATOMHbIE opOuTtanu. OpueHTanus
aTOMHBIX opOuTasneil B npoctpancTBe. CiMH 31ekTpoHa. CIMHOBOE KBAHTOBOE YHCIIO.

IIpuHnun Hanmenbien 3Heprun. [1opsAaoK 3anoJHEeHNs SHEPreTHYECKUX YPOBHEW U TOTYPOBHEH B
MHOT02JIEKTPOHHBIX atoMax. [IpaBuno Kneukosckoro. Ilpunmun Ilaymn. MakcumansHoe
KOJIMYECTBO 3JIEKTPOHOB HA SHEPreTUYECKOM YpOBHE, MOAYPOBHE M aTOMHOI opoutanu. [IpaBuio
XyHpaa. DIeKTpOHHOE CTPOSHHE MHOTOXJIEKTPOHHBIX aToOMOB M MOHOB. CemelictBa S-, p-, d- u f-
aneMeHToB. MX pacnonioxenue B nepuoandeckon cucreme .M. Menneneena.

Ilepnonnueckuil 3aKk0H U mepuogudeckas cucrema sineMeHToB JI. M. Menneneesa. Ilepuons! u
rpynnbl. CTpoeHHe MNEepUOAMYECKONM CHCTEMBbl U CTPOEHHE JJIEKTPOHHOM 000JI0UKM aToma.
ONEKTPOHHBIE aHAJIOTH. ATOMHBIE TapaMeTpbl. ATOMHBIE U HOHHBIE PaJInyChl. DHEPIUs NOHU3ALUN
(noHM3arMoOHHBIM  moTreHnuan). CpoJICcTBO K DIIEKTPOHY. DIIEKTPOOTPUIATETBHOCTb.
IlepnoIMYHOCTE B U3BMEHEHUU aTOMHBIX IIaPAMETPOB U XMMUYECKUX CBOMCTB 3JIEMEHTOB.

Tema 3. Xumuueckasi cBsi3b. KoBaneHTHas CBsA3b M €€ CBOMCTBA. OCHOBHBIE XapaKTEPUCTUKH
KOBQJICHTHOM CBSI3U: SHEPTUs (3HTAJIBINS) CBSI3H, JUIMHA, KPATHOCTh, BAJICHTHBIM YT0J1, MOJSPHOCTD
cBs3u. OOMEHHBIN U JOHOPHO-aKIENTOPHBIA MEXaHU3Mbl 00pa30BaHusl KOBAJIEHTHOH CBsA3U. MeToJ
BaJICHTHBIX CBsi3eil. Curma- u nu-cBs3u. [IpencraBnenus o rubpuan3annuy aTOMHBIX opOuTanei npu




ONKCAaHUM T€OMETPHUECKON KOH(UTypalu MOJEKy. J[MIOJIbHBII MOMEHT CBSI3W U JMIIOJIBHBINA
MOMEHT MOJIEKYJIBI.

HMonHass cBsa3b M ee cBoMcTBA. Meramumyeckas CBs3b. MEXMOJIEKYISPHbIE B3aUMOJCHCTBHUS.
[Ipupona mexmonekynapubix cuil. Cuiibl Ban-gep-Baansca. Bogopoanas cBsi3b.

Pa3nes 2. OcHOBBI XUMHY€CKO TEPMOAUHAMUKH

BuyTpenunsis sHeprus u OdHTaubnus. [lepBplii 3aKOH TepMOJMHAMHKHU. TeruioBod 3¢dekt
XUMHUYECKOM peakiuu. TepMoxumuueckue ypaBHEHHs peakuui. CraHAgapTHbIE SHTAJIbIINN
0o0pa30BaHUs XUMHUECKUX coequHeHuH. 3akoH ['ecca u cienctBust U3 Hero. Pacuer ctaHnapTHBIX
TETUIOBBIX A((PEKTOB XUMUYECKUX peakiuii. BTopoit u Tpetuii 3akoHsl TepMoaguHaMuku. [loHsTHE
00 SHTPONMHU U €€ U3MEHEHHH B XMMHUYECKUX IpeBpalieHusax. DHeprus ['m60ca u ee u3MeHeHue B
XUMUYECKHUX mpoueccax. Kpurepuil camMONpOU3BOIBHOTO INPOTEKAHHUS XUMUYECKUX PEaKIUil B
n300apHO-U30TEPMUYECKUX YCIOBUSAX.

Pa3nes 3. Xumnueckass KHHETHKA M KaTaIu3

CKOpOCTb TOMOTEHHBIX XMMHUYECKUX peakiuil. DakTopsl, BIUAIOLIME HA CKOPOCTb XMMHUYECKON
peakuuu. 3aBUCUMOCTb CKOPOCTH XMMHUECKOM peakliMK OT KOHLIEHTPALUN pearupyronx BELIeCTB.
OCHOBHOM 3aKOH XMMHUYECKOH KMHETHKM (KMHETHUYECKHH 3aKOH JeicTByromux macc). Koncranra
ckopoctd. Kunernueckoe ypaBHeHue. [lopsnok u MosieKynspHOCTh peakiuu. OCHOBHOW 3aKOH
XUMHUYECKON KMHETUKHU I FETEPOTr€HHBIX PEAKIIHUM.

3aBUCUMOCTh CKOPOCTH PEaKIMH OT TemIeparypsl. TemmeparypHblii K03()(UIUEHT CKOpOCTH
peakuuu. YpaBHeHue AppeHuyca. JHEprusl akTUBaLUU.

IIoHsiTHE O TOMOTEHHOM U T€TEPOT€HHOM KaTaJIu3e.

Xumunueckoe paBHoBecue. OOpaTumble M HeoOpaTuMble peakuuud. KOHCTaHTa XUMHUYECKOIro
paBHoBecus. CMelenue nonoxenus: pasHosecus u npuHuun Jle llarense - bpayna. Xumunueckoe
pPaBHOBECHE B I€TEPOIrE€HHBIX CUCTEMAX.

Pa3nes 4. PacTtBopbl

Onpenenenue M Kinaccupukanus pacTBopoB. PacTBopeHue kak (DU3MKO-XMMUYECKHUH Ipolecc.
ConbBatauust u ruapatanus. PactBopumocts. CriocoObl BBIPa)KEHUS KOHILIEHTpAllMM PacTBOPOB.
PacTBOpEI DJIEKTPOIUTOB U HEIIEKTPOJIUTOB.

3akon Payns. Wpeanbnbie pactBopbl. KosmmratuBHble CcBOWCTBa pacTBOpoB. [loHmkeHue
TEMIEPATYpbl 3aMEp3aHusl W IMOBBIIIEHUE TEMIEPATyphl KUIIEHUS pPAaCTBOPOB. AKTHBHOCTb
KOMIIOHEHTa pacTBOpa, KOA(P(HULUEHT aKTUBHOCTH.

Boanble pacTBOpBI  3IEKTPONUTOB. KOJIMYECTBEHHBIE XapaKTEPUCTHUKU  DIIEKTPOJUTHYECKON
JUCCOLMAIIMKU: CTENEeHb AMCCOLUAINK, KOHCTaHTa AMCCOLMANUU. 3aKoH pa3BeieHus OcTBaniba.
N3oTonnueckuii k03(h(HUIMEHT, ero cBA3b CO CTENeHbIo auccouuanui. OcCOOEHHOCTH BOJBI Kak
pactBopuTens. Bogopoauslii mokasarens cpeasl (pH).

I'mpponu3 coneil. MOHHO-MOJIEKYJISIpHBIE UM MOJIEKYJISIDHBIE YpaBHEHMs ruapoisinsa. CreneHb
TU/IPOJIN3a, KOHCTaHTa ruipoau3a. HeoOpatumelil ruaponns.

PaBHOBeCHE «MalOpaCTBOPUMBIM  JJIEKTPOJUT — HACBIIICHHBIM pacTBOop». IIpousseneHue
PacTBOPUMOCTH. Y CJIOBUS BBINAJACHUS U PACTBOPEHHUS OCAIKA.

Pa3nes 5. OCHOBBI JICKTPOXHMHUH

Tema 1. DneKTpOXUMHYECKHE MPOLECCHI

Omnpenenenve M KiIacCUPHUKAIMS INEKTPOXMMUYECKHX TporeccoB. IloHsATHE 00 3II€KTPOIHOM
noTeHmane. ['anpBanmdeckuii nemeHT [lanuams-SAxko6u. CTangapTHBI BOJOPOIHBIM JIEKTPOL.
VYpaBuenne  Hepucra. Pacuer OJIC  rampBaHmuyeckoro  ayneMeHTa.  OKHUCIUTENBHO-
BOCCTAHOBUTEJBHBIN MOTeHIMANI. HarmpaBineHue npoTeKaHUs OKHCIUTENbHO-BOCCTAHOBHUTEIIBHBIX
peaxuumii. [lonspusanus d1eKTpoaOB.

XWMHYECKHE HWCTOYHHMKM TOKa. ['alpBaHMYeCKHME  HJIEMEHTHL.  TOIUIMBHBIE  DIIEMEHTBI.
AKKYMYJIATOPBI.

DJIEKTPOIN3 KaK OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIN IMPOILECC. DIEKTPOJIU3 C PACTBOPUMBIMU H
HEPAaCTBOPUMBIMU aHOJaMU. 3akoHbl Papajes.

Tema 2. Koppo3usi u 3a1uuTa MeTa/JIOB M CIIABOB



Knaccugukanuss KOPpO3MOHHBIX MPOIECCOB. OJEKTpoXuMHUYeckas Kopposus. Kopposus c¢
KHUCJIOPOJHOM M BOMOpOJIHOW penosigpusanueil. KoHTakTHas Koppo3us. OJIEKTpPOXUMHUYECKas
KOPpO3Hs MaJIOYIIIEPOAUCTON CTAJIH.

Xumnueckas koppo3us. ['a3oBas koppo3us. XuMudeckas KOppo3usl B KHUIKUX HENIEKTPOIUTAX.
Metoapl 3amuTEl OT KOppo3WH. 3amuTHas atMmocdepa. MHrHOMTOpHl KOPPO3WH. 3alIUTHBIC
HOKPBITUS: METANINYECKUE, HEMETAJUINYECKHUE. DIEKTPOXUMUYECKast 3aLHUTa.

3.4  TemaTuka ceMHHAPCKUX/TIPAKTHYECKHUX M J1a00OPATOPHBIX 3aHATHH
3.4.1. JIaGopaTopHble 3aHATUS

Paznen 1. OcHOBHBIE CTEXMOMETPUUECKHUE 3aKOHBI XUMUU

Jlabopamopnasa paboma Nel. Texuuxa 6e3onachocmu npu pabome 8 XUMUUECKOU 1AOOPAMOPUL.
3naxkomcmeo ¢ 1abopamopHuiM 000PYO0BAHUEM.

Jlabopamopnas paboma Ne2. Pacuem Onunbl Xumuyeckou cesasu

Paznen 2. OCHOBBI XUMHYECKOH TEPMOIMHAMUKA

Jlabopamopnas paboma Ne3. Duepeemuueckue 3¢hgpexmvi Xumuieckux peaxyuti

Paznen 3. Xumudeckasi KHHETHKA W KaTalln3

Jlabopamopnas paboma Ne 4. Ckopocms xumudeckux peakyuti. Xumuyeckoe pagnogecue Paznen 4.
PactBops!

Jlabopamopnas paboma Ne5. Pacmeopul s1ekmponumos

Jlabopamopnas paboma Ne6. OxuciumenbHo-60CcCmManHosumenvhvie peaKyuu

Tema 5. OCHOBBI PJEKTPOXUMHH

Jlabopamopnas paboma NeT. Ps0 nanpsiscenuti Memannog u 21eKmpoxXumMuieckds Kopposus
Jlabopamopnas paboma Ne§. Dnexmponuz pacmeopos 31eKmpoiumos

3.5 TemaTruka KypcoBbIX IP0OEKTOB (KypcOBBbIX padoT)
KypcoBbie paboThl HE IPETyCMOTPEHbI

4. YuebHo-MeToAMYecKOe U MH(OPMAIIMOHHOE o0ecrieyeHne

4.1 OcHoBHas1 JiuTEepaTypa

1. MaptbiHoBa, T. B. Xumus: yueOHMK M NMPAaKTUKyM Uil NpUKIaaHoro Oakamaspuara / T. B.
MaprteiHoBa, 1. B. Apramonosa, E. b. I'ogynos ; nog penakuueii T. B. MapTteiHoBo#l. — MockBsa:
NznarensctBo FOpaiit, 2015. — 393 c. — (bakanasp. [Ipuknagnoit kypc). — ISBN 978-5-9916-
4223-1.

4.2  JlonmoJHMTe bHas JIUTEpPaTypa

1. Xumust [DnexktponHbiii pecype]: yue6. / JLH. baunoB [u ap.]. — DnexkrtpoH. maH. — CaHKT-
[TerepOypr: Jlanb, 2012. — 480 c. — Pexxum nocrtyma: https://e.lanbook.com/book/4040. — 3ari. ¢
JKpaHa.

2. benkuna, E.1. O61mas u Heopranuyeckas XUMUs: yueOHO-METOIn4ecKoe mocodue [ DIeKTPOHHBIN
pecypc]: yueb.-meron. mocodbue / E.M. benkuna, K.II. YUyrnoBa. — DnextpoH. gan. — CaHKT-
[TerepOypr: HUY UTMO, 2015. — 56 c¢. — Pexxum nocryna: https://e.lanbook.com/book/91516. —
3ari. ¢ 3KpaHa.

3. Konommna, C.H. Manblil 1a60paTopHbI MPAKTUKYM MO XUMHUHU. J[JIs1 CTY/I€HTOB HaIpaBICHUS
noarotoBkn 190600 - "Okcruryatanus TpPaHCIOPTHO-TEXHOJOTMYECKUX MAIIMH M KOMIUIEKCOB'
[DnexTponHbIii pecypc]: yue6. mocobue / C.H. Konommna, B.A. ITuckypeBa. — DieKTpoH. 1aH. —
Open: Openl’AY, 2014. — 128 c¢. — Pexxum noctyma: https://e.lanbook.com/book/71384. — 3aru. ¢
JKpaHa.



4.3  DJaeKkTpoHHBbIe 00pa3oBaTe/bHbIE Pecypchl

1. DnexTpoHHbBIE 0Opa30BaTENIbHBIE PECYPChl (OHJIANH-KYpC), CoJepKalllue MaTepuall JIEKIUN (TeKCT
JEKIMA 1 TPE3CHTAIMN), BUJICO U ONMHUCaHUE JabopaTOpPHBIX paboT, MPOMEKYTOUYHBIE U UTOTOBBIC
TECThl [0 MaTepuajaM Kypca JOCTYNHBbl Ui u3ydeHuss Ha miatpopme LMS mno cebuike:
https://online.mospolytech.ru/course/view.php?id=567

2. HMHTepHeT-pecypchl BKIIOYAIOT Y4eOHO-METOAMYECKME MaTepualibl B 3JIEKTPOHHOM BHJE,
npeJicTaBlIeHHbIC Ha caite http://mospolytech.ru/ B pasnene «budmuorexa» http://lib.mami.ru/lib/ebs
3. Ilone3nble yuyeOHO-METOAUYECKUE U MH(DOPMAIMOHHBIE MaTepuabl MPEJCTaBICHbl HA CcalTax:
http://www.chem.msu.ru/rus/elibrary/welcome.html

4.4. DOP no nannoii nucuuniune ccoeuike: https://online.mospolytech.ru/course/view.php?id=567

S. MarepunanbHO-TeXHHYeCKOe o0ecreyeHue

. Aymutopun u 1aboparopun kadenpsl «XuMOnoTeX» 000pyA0BaHBl KOMITBIOTEPHON M MYJIb-
TUMEIUNHON TEXHUKOU.

o Jlns mpoBezieHus 1abopaTOpHOro MpakTUKyMa Ha COBPEMEHHOM YPOBHE IPH BBIOJHEHUU

71a00paTOPHBIX PabOT MPETYCMOTPEHO UCIIONb30BaHUE CIEIYIOLIEr0 000py10BaHUS:
. @OTO2IEKTPUYECKHUN KAIIOPUMETDP

. AKBaZIUCTUILISATOD

. AHanUTHYECKUE BECHI

. TexHuueckue Bechl

. DIEeKTPUUECKU MOTYIPOBOIHUKOBBIN BBIIIPSIMUTEID
. MunaMnepMeTpsl

. CymunpHbIi mkad

. @TOpPOMIIaCTOBBIE KATTOPUMETPHI

. TepmomeTpsbl

10. DnexTponnsepsl

11. pH-mMeTp-nonomep

12. BoITsKHBIE IKa(bI

O 0 NN DN W —

6. MeToauueckue PEKOMEHIAUH

6.1 MeToanueckne peKOMEHIAIUM JJIsl MPENOIABATEIsl 0 OPraHU3aIUN 00yYeHUsI
Meroavka npenogaBaHus AUCHUIUIMHBL «XUMUS» U peain3aius KOMIETEHTHOCTHOrO MOAXOJa B
H3JI0KCHUHU U BOCHPHUATUN MaTCpUajia NpeayCMaTpuBacT UCIIOJb30BAHUC CICAYIONIUX aKTUBHBIX U
WHTEPAKTUBHBIX (JOPM MPOBEACHHUS IPYIIOBHIX, HHANBUAYAIbHBIX, ayTUTOPHBIX U BHEAYTUTOPHBIX
3aHSITHH:

- YTEHUE JEKUUHA C UCHOJIb30BAHUEM HWHTEPAKTHUBHBIX CPEACTB HArJsJHOCTH (IIPE3EHTALINH,
BUJCO(PUIBMBI C IEMOHCTpALIMEH XUMUUYECKOTO SKCIIEPUMEHTA);

- BBIMIOJIHEHUE CTYACHTaMU WHIUBUAYAIBHBIX CAaMOCTOSTENBHBIX padOT M paboT 1abopaToOpHOTO
MIPaKTUKyMa.

[IpenycMoTpeHa BO3MOXHOCTh HCIIOJIb30BAHUSL DAJEKTPOHHOTO OOYYEeHHS, JHUCTAHIIMOHHBIX
obOpasoBarenbHbIX TexHOJoTud. Bece martepmansr pazmemiatores B CJJO Mockosckoro [lomuTexa
(https://online.mospolytech.ru).

6.2 MeToanyeckue yKazaHus I 00y4AIOMIMXCS 110 OCBOCHHUIO TN CHUIIIUHBI


http://mospolytech.ru/
http://lib.mami.ru/lib/ebs%203
http://lib.mami.ru/lib/ebs%203
http://www.chem.msu.ru/rus/elibrary/welcome.html
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B mporiecce 00ydeHHs HCTIONB3YIOTCS CIEAYIONIUE OLIEHOYHBIE (JOPMBI CAMOCTOSTEILHOU PaOOTHI
CTYJCHTOB, OLIGHOYHbIE CpEICTBAa TEKYIIEro KOHTPOJIA YCIEBAEMOCTH U MPOMEKYTOUHBIX
aTTeCTalUi:
1) KOHTPOJIbHBIE BOIIPOCHI,
2) UHIUBUAYAIbHBIC 3a1aHUS,
3) moATrOTOBKA U 3aImuTa JabopaTOpHBIX padoT,
4) tectoBble 3aanus B cucreme LMS.
Jns 3aBepieHus] pabOThl B CEMECTpPE CTYACHT JIOJDKEH BBINOJIHUTH Bce J1a0OpaTOpHBbIE PabOThI,
KOHTPOJIbHBIE MEPOTIPUSATHS, UMETh MOJHBIN KOMILJIEKT TIOITOTOBJICHHBIX JOMAITHUX 33 aHUH.
[IpomexyTouHasi arrecranusi MO pe3ylbTaTaM CeMecTpa IO IUCHUIUIMHE MPOXOAUT B (opme
HK3aMeHa.

7. @oH/1 OLIEHOYHBIX CPEICTB

7.1  MeToabl KOHTPOJS U OLIEHUBAHMS Pe3yJIbTATOB 00y4eHus!

[Tpomexxyrounasi aTrectanusi oOy4aromuxcs B (opMe dK3aMeHa HPOBOIUTCS IO pe3yibTaTraM
BBIMIOJTHEHHSI BCEX BUAOB Y4eOHOIl palOThI, MPEIyCMOTPEHHBIX Y4YeOHBIM IUIAHOM MO JaHHOMN
JUCLUILINHE (MOIYJII0), IPU 3TOM YUUTBIBAIOTCS PE3YJIbTaThl TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH B
TeyeHue cemecTpa. OIeHKa CTEMeHH TOCTHIKEHHS OOYy4arolIMMHCS IUIAHUPYEMBIX pPe3yIbTaToOB
o0ydeHus MO JUCUMILIMHE (MOAYJII0) IPOBOAUTCSA IMPENOJABATENIEM, BEIYLIUM 3aHATHUS 110
JUCIUIUIMHE (MOJYJII0) METOJOM SKCIEepTHOM oneHKU. JlomyckaeTcsi MCHOJIb30BaHUE OaIbHO-
PEUTHUHTOBOM CHCTEMBI, YUUTBIBAIOIIEH JOCTHXKEHUS 00yJarouiero B TeueHue cemecrpa. [lo uroram
MPOMEXKYTOUHOM aTTecTalud MO JIUCHUIUIMHE (MOIYNI0) BBICTABISAETCA OICHKA «OTIIMYHOY,
«XOPOLIOY, «YAOBJIETBOPUTEIBHO» UIIN HEYJOBIETBOPUTEIBHOY.

K nmpomexyTodHOl aTTecTaluu J0MyCKatTCs TOIbKO CTYACHTHI, BHITOJHUBIINE BCE BUBI y4eOHOI
paboThl, TPEAyCMOTPEHHBIC pabouyell MporpaMMoll MO AMCIHHUIUIMHE «XHUMHS». BBINOJHUIN H
odopmuu JabopaTopHbie pabOThI, BHIMOIHIIN KOHTPOJIbHBIE PAOOTHI.

7.2 Ikana u KpUTEPUM OLIECHMBAHUS Pe3yJIbTATOB 00y4YEeHUSs
[IIxana orteHnBaHud JUId 3a4YeTa:

[Ixamna
Omnucanue
OLICHUBAHUA

BrinonHens! Bce Bubl yueOHoU padoThl, npeaycMorpenHsie PIT/I. CtyneHt
JIEMOHCTPUPYET COOTBETCTBUE 3HAHUM, YMEHUHN, HABBIKOB IPUBE/ICHHBIM B
TabIMIax MoKasaTenel, onepupyer NpuoOpeTeHHBIMH 3HAHUSAMU,

3auTeHo YMEHMSIMH, HaBBIKAMU, IIPUMEHSET UX B CUTYallUsIX TIOBBIIICHHON
cJ10kHOCTHU. [Ipy 3TOM MOTYT OBITH JOMYIIEHbI HE3HAYUTEIbHbIE OIINOKH,
HETOYHOCTH, 3aTPYAHEHUS [IPH AHATTMTUYECKUX OIEepalMsIX, IEPEHOCE
3HAaHUU U YMEHUH Ha HOBbIE, HECTAH/IAPTHBIE CUTYaI[HH.

He BeimonHeH oauH uin 6oiee BUAOB yueOHOU paboThI, MPeayCMOTPEHHBIX
PITIJ. CtyaeHT 1eMOHCTPUPYET HEMIOIHOE COOTBETCTBUE 3HAHUM, YMEHHUI,
HaBBIKOB IMPUBEICHHBIM B Ta0JIHIIaX MOKA3aTENIeH, TOMyCKAIOTCS

He 3aureno 3HAYUTENIbHbIE OMIMOKH, TPOSBISETCS OTCYTCTBUE 3HAHUN, YMEHUH,
HABBIKOB I10 pﬂ}ly HOKaSaTeHeﬁ, CTYJIGHT HUCIIBITHIBACT 3HAYUTCIIbHBIC
3aTPYAHEHUA IIPU ONIEPUPOBAHNY 3HAHUSIMU U YMEHUAMHU IIPU UX [IEPEHOCE
Ha HOBbIE CUTYallUH.
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IIIxana oreHuBaHus IS DK3aMeHa.

HIxkana
OLICHUBAHHUSA

Onucanune

OTIIMYHO

BoimonHensl Bce BHABI y4eOHOUM paOOTHI, MPEAyCMOTpPEHHbIE Y4eOHBIM
maHoM. CTyZIeHT IEMOHCTPUPYET COOTBETCTBUE 3HAHUM, YMEHHH, HABBIKOB
MPUBEACHHBIM B TaOJMIaX I[OKa3aTelei, omepupyer MHpUOOpEeTCHHBIMU
3HaHUSIMHU, YMEHMSIMHU, HaBBIKAMH, TMPUMEHSET HUX B CHUTYyalHsIX
MOBBIIIEHHOW  CJIOXHOCTH. Ilpy  3TOM MOryr OBITH  JIOMYIIEHbI
HE3HAYUTEIIbHBIC OMUOKHA, HETOYHOCTH, 3aTPyTHEHUS MPU AaHATTUTHICCKIX
orepamusax, MEepeHoce 3HAHMM M YMEHHH Ha HOBBIC, HECTaHIAPTHbHIC
CUTYaI1H.

Xopowo

BrimonHeHsI Bce BHIIBI yUeOHOM paboThl, MPeIyCMOTPEHHBIE yU4eOHBIM
m1aHoM. CTyIeHT IeMOHCTPUPYET YaCTUYHOE COOTBETCTBUE 3HAHUM,
YMEHM, HaBBIKOB MPUBEJCHHBIM B TabIuIax rmokasarene. Jlomyckarorcs
HEe3HAUUTeJIbHbIE OLIMOKH, HETOUHOCTH, 3aTPYAHEHUS PU aHATUTUYECKUX
oIepaLusx.

VY nosnerBopure
JIBHO

BeimonHensl Bce Buabl yueOHOH paboOThl, MpeayCMOTpEHHbIE Y4EeOHBIM
wi1aHoM. CTyAEHT JEMOHCTPUpPYET HEINOJHOE COOTBETCTBUE 3HAHMUH,
yYMEHUH, HaBBIKOB MPHUBEICHHBIM B Ta0JMIax Nokaszarenel. JlomyckaroTcs
3HAYUTENbHbIE OIINOKH, MPOSBISAETCA HEJAOCTATOYHOCTh YMEHHMH, MO psiay
MoKa3zartesei, 00yJaromuiicst UCIIBITHIBACT 3HAYUTEIbHBIEC 3aTPYAHECHUS TIPU
OIIEpUPOBAHNN YMEHUSMH IIPU UX MIEPEHOCE HA HOBBIE CUTYallUH.

Heynosnersopu
TEJBHO

He Beinmonnen oauH nnu 6onee BUAOB yueOHOU pabOThI, IPEIyCMOTPEHHBIX
yueOHbIM maHoM. CTyIeHT JeMOHCTPUpPYET HEIMOJHOE COOTBETCTBUE
3HAaHWW, YMEHHUH, HaBBIKOB IPUBEACHHBIM B TaOIUIaX MOKa3aTelew,
JIOMYCKAIOTCS 3HAYMTEbHbIE OMIMOKU, MPOSIBIAETCS OTCYTCTBHE 3HAHUH,
YMEHHMH, HaBBIKOB MO psAAy T[OKa3aTeneill, CTYIEHT HCHbIThIBAET
3HAUUTENIBHBIE 3aTPYAHEHUs NPU ONEPUPOBAHMUU 3HAHUAMU U YMEHHUSAMHU
IIPU UX MEPEHOCE HA HOBBIE CUTYAallHH.

1.1 OueHoyHble cpeacTBa

7.3.1. Tekywuit Konmposnp

Ilepeuensv oyenounvix cpedcme no oucyunaune «Xumusn)

HaumenoBanue [IpencraBnenue
Kpartkas xapakTepucTuka OlleHOYHOTO CpeJl-
Ne OC | orteHOYHOTO 1B OIIEHOYHOTO Cpe-
CpeACTBA ctBa B POC
PaznnuaroT 3agauyn ¥ 3a1aHU:
a) perpOAYKTUBHOTO YPOBHS, TO3BOJISIOIINE
Pas"oypoBHe- OILIEHMBATh U IUArHOCTUPOBAThH 3HAHKE (ak-
P a1 P b KommnekT pa3Ho-
BBIE 33Ja4U U TUYECKOTo MaTepraia (0a30Bble  MOHSITHS,
1 YPOBHEBBIX 3a/1a4 U
3aIaHusd AITOPUTMBI, (DAKTHI) U YMEHUE TTPABUIIBLHO HC- AR
(P33) M0JIb30BaTh CIIEUATIbHBIE TEPMUHBI U TTOHS- A

TUS, Y3HaABaAHUC 00BEKTOB HU3Yy4YCHUS B paMKax
OMPCACIICHHOI'O pa3jacyia ATUCHHUIIINHBI,
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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 IMarHOCTUPOBATh YMEHUS, UHTE-
IPUPOBATh 3HAHUS Pa3IMYHBIX 00JacTel, ap-
TYMEHTHUPOBATh COOCTBEHHYIO TOUKY 3pEHUSI.

'YcrHbIH onpoc,

CpeIcTBO KOHTPOJIS, OPraHU30BaHHOE KaK CIie-
[uanbHas Oece/a meaarorndeckoro paboTHIKa
C 00yJarOIMMCsl Ha TEMbI, CBSI3aHHBIC C U3y4ae-

Bormpock! 1o

HUI 00yJaromerocs.

2 coOeceoBanre, |[MOU IUCHIUIUITMHOMN, M PACCUUTAHHOE HA BBIAC- TeMaMm/pasjieiam JIuc-
(YO) HeHue o0beMa 3HaHMM, 00yUaroIerocs mo I0500M0505031
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- [3aIaHui

IIpumepbl pa3HOYPOBHEBBIX 3a/1a4 M 3aJaHMi 10 pa3neny «OCHOBBI JJIEKTPOXUMHUID)
3aganve 1. B coenmHeHMM € KakUM MOJYJIEMEHTOM YKa3aHHBIM 3J1eKTpoj Oyner aHoaom?
Hanumure ypaBHEHUs! COOTBETCTBYIOIUX MOITYPEAKIUI.

Ne BapuanTa DJIEKTPO [TomysneMeHTHI
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?*

3ajnanue 2. Pemmnre pacueTHyo 3a1aqy.
1. BEIYHCINTE MOTEHIMAN cepebpSHOTo 3MIeKTpoja B HACKIIEHHOM pactBope AgBr (ITP=6-1073),
conepsxkariero 0,01 mons/n1 KBr.

2. Paccuuraiite 351eKTpoaHbIN noTeHuman Maraus B 0,1 M pactBope ero cosu.
3. PaccunraiiTe 37€KTpOAHBIA MOTEHIMA LIMHKA B PAacTBOPE €ro COJM C KOHLEHTpalued HOHOB
Zn%*0,01 moub/m.
4. Paccunraiite amekTpoaHbii noteHuan maprasna B 0,001 M pactsope ero coun.
5. PaccuuTaiite 35eKTpoaHbIN noTeHman xpoma B 0,1 M pacTBope ero coJiu.
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6. BoIupcuTe TIOTEHIMAN CBHHIIOBOTO SIIEKTPO/Ia B HAackIIeHHOM pacTBope PhBr2(ITP=9-10%), ecin
KOHIIEHTpanusi HoHOB BI™ B pacTBOpe paBHa 1 MOJIB/I.

7. KakoB moTeHIman Bo1opoJHoTo AiekTpoaa npu pH 3,57

8. Paccumraiite asekTpoaHbIil moteniua xesnesa B 0,001 M pactBope FeSOa.

9. Paccuwmraiite sekTpoaHbiii moTennuan uaka B 0,1 M pactBope Zn(NO3z)s.

10. BeruucnuTe KOHIEHTPAIIMIO HOHOB BOAOPO/A B PACTBOPE, B KOTOPOM MOTEHIIMAN BOJOPOIHOTO
3JIeKTpoJia paBeH —82 MB.

11. Paccuuraiite 31eKTpOAHBIHA HOTEHIMAT PTYTH B PACTBOpPE, KOHIIEHTpalus HoHOB HY? B koTOpoM
pasHa 0,001 momb/m.

12. PaccuuTaiite snextpoansiii noreniman Maprania B 0,01 M pactsope MnSOs.

13. KakoB norennuan meanoro aiekrposa B 0,01 M pactBope CuSO4?

14. PaccuuTaiite 3nekTpoanblii moreHman koodansta B 0,001 M pactBope ero couu.

15. Beraucnure MoTeHIHAN CEpeOPSHOro 3IeKTpoaa B HackimeHHoM pactBope AgCl (ITP=1,6-10
10). eciit KOHIIEHTpAIMS HOHOB XJI0pa B pacTBope paBHa 0,1 MOIB/II.

3ananue 3. PacctaBbTe K03 PUIIMEHTHI B cxeMe peakiuu. OIEeHUTE BEPOSITHOCTh MPOTEKAHUS
nporiecca B yKa3aHHOM HApPaBJICHUU MPHU CTAaHAAPTHBIX yCIOBUSX. OTBET NOATBEPIAUTE PACUETOM.
No BapuanTa CxeMma peakuuu
H>SeOsz+HI—[,+Se+H20
NaClO4+KI+H>SOs—>NaCl+1,+K>S04+H,0
NaClOs+KI+H,0—NaCl+I2+KOH
KMnO4+FeS04+H>SO4—>MnSO4+ Fex(SO4)3+K2S04+H>0
K>CrO4+KCIl+H20—Cr(OH)3+KOH+CI»
KBrOz+KBr+H>S04—Br+K>S04+H20
KCIO3+FeCl,+HCl—FeCl3+KCIl+H0
NaBr+K;Cr,07+H>S04—>Cr2(S04)3+Br,+K>S04+Na>SO4+H,0
SnCl2+HNO2+HCI—-SnCl4+NO+H>0
NaBr+MnO2+H>SO4—~>MnSO4+Br+NaSO4+H20
HCI+MnO,—MnCl,+Cl,+H,0
KBr+KClO+H,0—KCI+Br+KOH
K2Cro07+KNO2+HNO3—>Cr(NO3)z+ KNO3z+H,0
Cr(OH)3+Cl,+NaOH—>Na>CrOs+NaCl+H>0

15 KCIOs+FeClo+HCl—FeCls+KCIl+H20

3ananue 4. Pemure pacueTHyo 3aaqy.

1. Boraucnere D/IC anemenrta, cocrosimiero u3 Zn B 0,1 M pactBop ZnSO4 u Pb B 0,02 M pacTBOpe
Pb(NOz3).. CocraBbTe cxeMy 3JI€MEHTa.

2. Ilpu kaxoii xonyenmpayuu uonog xpoma I/[C snemeHma, coOCmMasieHHO20 U3 XPOMOBO20 U
CMAaHOapmMHO20 YUHKOB020 21leKkmpoda, 6yoem paser ()?

3. Uemy paBen D/IC raibBaHUYECKOTO AJIEMEHTA, COCTABIEHHOTO U3 cepedpsiHoro anekrpoaa B 0,1
M pactBope AgNO3 1 cTaHZapTHOTO BOJIOPOTHOTO IIEKTPoaa?

4. Paccunraiite 3/]C ranbBaHMUYECKOTO 2JIEMEHTA, COCTOSIIETO U3 HOPMAILHOTO BOJJOPOTHOTO
ANEKTPOJIa U BOJOPOIHOIO JIEKTpoaa B pacTBope ¢ pH=12.

5. BJIC anemeHTa, cOCTaBiIeHHOTO U3 ctanaapTHoro Ha/2H™ u cBuHmoBoro snekrpoaa B pactsope 1
M conu cBuHIA, paBeH 126 MB. KakoB moTeHIMai CBUHIIOBOTO 3JIEKTpoaa?

6. Paccuumaiime J3/[C snemenma, cocmagienHo2o u3 MeoHo20 U C8UHY08020 31ekmpooos 6 0,01 M
pacmeopax ux coJetl.

7. Paccunraiite DJIC snemenTa, coctaBiennoro u3 maruaus B 0,01 M pactBope ero conu u cepedpa
0,1 M pactBope AgNOs.

8. Beruucnute 3JIC snementa, cocrosmero u3z Zn 80,001 M pactBopeZnSOs4 U cTaHAApPTHOTO
BOJIOPOJTHOTO DIIEKTPOJA.

O O|N OO WIN -
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9. Boruucnure 31C MeIHO-IIMHKOBOTO 3JIEMEHTA, €CIIM METAJIbl IOTPY>KEHbI COOTBETCTBEHHO B

0,1 M u 0,2 M pacTBOpBI UX COJICH.

10. PaccuuTaiite 9J1C anemenTa u3 craHAapTHOIO BOJOPOIHOTO U XpOoMOBOro a1ekTpoaa B 0,1 M
pacTBOpe €ro COJIH.

11. Paccumuraiite 3/]C snemeHTa, COCTaBICHHOTO U3 MAapPTraHIIeBOr0 U MEIHOI0 31eKTpo10B B 0, 001
M u 0,IM pacTBOpax ux coJieid COOTBETCTBEHHO.

12. Paccumraiite 9JIC anementa, cocraBiennoro u3 Mmaruus B 0,01 M pactBope ero coiu 1 CBUHIIA
B 0,1 M pactBope Pb(NO3)>.

13. Yemy paBen D/IC cBHHIIOBO- IIMHKOBOT'O 3JEMEHTA, €clii MeTaiuibl norpyxensl B 0,01 M
pacTBOpBI CBOUX COJIEH?

14. DJ1C snemeHTa, COCTOAILIEIO M3 CTAaHJAPTHOTO BOJOPOJHOTO M CBUHIOBOIO 3JIEKTPOJIOB,
coctaniisieT -160 MB. KakoBa KoHIIeHTpalus COJIM CBUHIIA?

15. Paccuumaume 3/[C snemenma, cocmaesnennozo uz kovaroma 6 0,1 M pacmeope ceoeii conu u
meou 6 0,01 M pacmeope cyrvchama meou.

3amanue 5. HanucaTe ypaBHEHUS peakiuid 3J€KTPOIM3a Ha MHEPTHBIX 3JIEKTPOJIax paciijiaBa COJH:

Bapuanr |1 2 3 4 5 6 7 8
Coub NaCl CaCl; CuBr | MgCl, | K3S Nal CuCl, | BaBr
Bapuantr | 9 10 11 12 13 14 15
Coutb MgBr> | RbCI Na>S K>Se SrCl; Bal> MnBr;
3ananue 6. Hanmcath ypaBHEHHS pEaKIUii JICKTPOJIN3a HA MHEPTHBIX DJIEKTPOJIaX PACTBOPOB COJICH:
Bapwmanr | 1 2 3 4 5 6 7 8
Comn NiSO; | CaCl, CuSOs | Na2SOs | AgNOz | FeCls Cu(NOs). | BaS
K>SOs | Ba(NOs3)> | NaxCOs | CrCl KNOs Li>SOs | AI(NO3)z | KoCO3
Bapuanr | 9 10 11 12 13 14 15
Comn BaCl. | Na:S CuCl; Mgl CaCl; K>Se Ca(ClO)2
LiINOz | CH3COOK | NaNOs | KoSOs4 | KoCOz | RbSO4 | Ph(CH3COO)2

3amanue 7. Kakue W3 MOHOB, MMEIOIIUXCS B PAcTBOpPE, M B KAKOW MOCIEIOBATEIILHOCTH OYAyT
pa3pspKaThCsl Ha KaTOJIE U aHOE?

Bapuant | Monsl B pacTBOpE Bapunanr | Monsl 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 NOg, Fe*, H*, I, Br 8 CHsCOO', Pb**, K*, CI', Ni**
9 Zn**, ClOg, Na*, Br,, H* 10 SO.%, Cu®, Li*, Br, H*
11 Mg?*, CI, Ni?*, NOg", K* 12 Co%*, NOg,, CI', AI**, Rb*
13 S*, Br, H*, CHsCOO", K* 14 ClO4, Na*, Br, Zn**, Cu®*
15 Ni%*, SO4%, AI**, Rb*, Br

3aganue 8. PemuTe pacueTHyio 3a1ayuy.

1. Kak u3meHsTcst Macchl METHBIX KaTOJa M aHOJ1a, €CIIU Yepe3 pacTBOp cyib(dara Meu IponycKarh
ANIEKTpUYECKUH TOK cuiol 1,5 A B Teuenue 3 yacos?

2. Kakoe KoJIM4ecTBO 3JIeKTpUUecTBa NOTpeOyeTcs /Ui BbIIETICHUS U3 pacTBopa CepHOM KUCIOThI 20
r Bojopoaa?

3. 3a 10 munym u3z pacmeopa naamunogou coau mox cuarou SA ewvidenun 1,517 2 memanna.
Onpeoenume MONAPHYIO MACCY IKEUBANEHMA NAAMUHDL.

4. Cxonbko BpeMeHH notpedyercst st ocaxkaenus 100 r ceunna u3 pacteopa PH(CH3COO), Tokom
cuion 3 A?
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5. Uemy paBHa 3KBHUBAJICHTHAsI Macca KaJIMusl, €CIIM JUIS BbIIETCHUS | T' ero U3 pacijaBa coJid HaJlo
nponycTuTh uepe3 pactBop 1717 K anexktpuuecrsa?

6. Kakoe xomu4ecTBO »JeKTpUyecTBa MOTpedyeTcs s monydeHus 1, 28 Kr 4yucTod mMenu u3
pacTBopa ee conu?

7. CkonbKO BpeMeHH moTpedyercs st monyderust 10 i1 kucnopoaa snektponnzom pactBopa NaOH
Npu cujie Toka 2A?

8. CKOJIBKO BpeMeHU MOoTpeOyeTcs ISl MOyIeHHs 2 MOJICH BOJOpO/ia pU cuiie Toka 4 A?

9. Uepes pactBop cynbdarta Hatpus B TedeHue 10 muHyT mpomyckanu Tok cwiod 0,5 A. Kakue
IPOAYKTHl M B KaKUX KOJMYECTBAX 0Opa3yloTCs Ha IUIATUHOBBIX KaTOJE M aHOMAE (DIEKTPOTHBIC
MIPOCTPAHCTBA pa3eneHbl Auaparmoii)?

10. Tok cuioit 2 A BeaensieT u3 pactsopa xjopuaa 3onota(lll) B teuenue 1 vaca 4,905 r 3o10rta.
BbruncnuTe SKBUBAJICHT 3TOrO METaIa.

11. Kakast Mmacca cepebpa BBIICINTCS IPU MPOXOXKIAESHUHN ToKa cuioit 6 A depe3 pactBop AgNO3 B
teueHuu 30 MUHYT?

12. TIpn npoxoxneHnu gepes pactsop NaOH B Teuenne 2 MunyT Boiienunock 30 cm® Bogoposa npu
H.y. Haiinure cuny Toka.

13. IIpu nmpoxoxaenun Toka cuioii 0,5 A 3a 1 yac u3 pacrBopa CuSO4 Beinenunock 0,5927 v mean.
Onpenenure MOJIIPHYIO MAacCy SKBUBAJICHTA MEIH.

14. Kakoii 00beM kuciaopoja (H.y.) BBLACIUTCS IPU MPOIYCKaHUU Toka cuiioil 6 A B Teuenue 30
MUHYT uepe3 BoJHbIi pactBop KOH?

15. Tok cunoit 1,5 A mpoxoaut uepe3 pactBop BiCls B teuenue 20 munyr. Haitnute maccy
Pa3JI0KUBIIETOCS SIEKTPOIUTA.

3aganue 9. PemnTe 3a/1auy Ha pacyeT BbIXO/a 110 TOKY.

1. ITpu npoxoxaenun 18000 K anexTpuuecTBa uepes MoAKUCIEHHBIN pacTBOp cyb(dara HUKENS Ha
KaToJIe BBLACIHIIOCH 5 I' HUKENA. Bbruncnure BBIXOJ 10 TOKY JUIS Ipoliecca BbIACICHHS HUKES U
00BeM 00pa3oBaBILIErocs BOAOPO/Ia.

2. Beraucnute BBIXOA MO TOKY, ecinu u3 pactBopa AUCIlz B Teuenne 1 yaca npu cuiie Toka 2 A
BBIAEITHIOCE 4,5 T 30J10TA.

3. Tok cunoii 1,5 A Beinenun u3 pactBopa CdSO4 3a 40 MuHyT 2 T KajgMusi. BeruucianTe BbIXO 110
TOKY.

4. Kakas macca cepeOpa BBIIEIUTCS NP MpoNyckaHUM Toka cuioil 3 A uepes pactBop AgNOs3 B
teueHue 30 MUHYT, €CJIA BBIXOJI TTO TOKY cOCTaBisieT 95%?

5. Beruncnute BBIXOA 110 TOKY, eciu npu mpoxoxxaeHun 8000 A-u snekTpuuecTBa Bbiienuiaocs 4,48
KT Kaibius u3 pacmuiasa CaClo.

6. CKOJBKO MM BBIACIUTCS HA KaToJe, IPU MPOIYCKaHUU TOKa cuiioil 1,5 A B TeueHue 2 4acos,
€CJIM BBIXOJ 110 TOKY cocTasiseT 80%?

7. llpu paduHupoBaHMM MeAM U3 pacTBOpa coiiu Beiaensierca 338 r meau npu npoxoxaeHuu 300 a-u
JIEKTpUYECTBA. BhIYMCINTE BBIXO/ TIOTOKY.

8. BrruncnauTe BBIXOJ IO TOKY, eciii B BaHHE npu cwiie Toka 400000 A B TedyeHne 5 4 BBLACINAIOCH
72,6 xr maruaus u3 pacruiasa MgClo.

9. Kakast macca cBunIa Beiaenutcst npu snekrposuse PD(NOz)2 B Teuenne 1 waca mpu cuie Toka 5
A, eciu BBIXOJ 10 TOKY cocTaBisieT 75%7?

10. Tok cumnout 3 A BbIIENIAET U3 pacTBOpa COJIM Kaamus 3a 1 yac 6 r meTasuia. Berauciaure BbIXo1 o
TOKY.

11. Ipu nmpoxoxaernu Toka cutoi 0,5 A 3a 30 munyT 13 pactBopa CuSO4 Beinemmnochk 0,27 T MeH.
Omnpenenure BBIXO 110 TOKY.

12. Kakoif 00beM BOJOpOAA BBIACIUTCS TP MPOIYCKAHUHM Yepe3 PacTBOP CEPHOU KHUCIOTHI TOKA
cuiiol 2 A B TeueHue 2 4acoB, BBIXOJ IO TOKY cocTaBisteT 93%7?

13. Ilpu mponyckanuu Toka cwioit 2,5 A depe3 pactBop ZnSOs B TeueHHe 2 4acoB Ha KaToJe
BbIIETWIOCH 5,1 T iuHKa. OnpeaenuTe BBIXO IO TOKY.
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14. Beruuciure maccy Hukens, BeiaenauBmerocs mpu snekrponuse NiClz Tokom 2 A B Teuenue 30

MUHYT, €CJIA BBIXOJI IO TOKY cocTaBiseT 90%.

15. Cronvxo Kn snekmpuuecmea nompedyemcst 05 noaydenus 2 moueti 6000pooa 31eKmpoau3om

8000bl, ecliu 8bIX00 o MoKy cocmaensiem 85%?

3apanue 10. Kakoil M3 HaxoAsmIMXcsi B KOHTAKT€ METAUIOB OyJeT MOJBEprarbcs KOPpPO3HU B
arpeccuBHOM cpene? Hanummre ypaBHEHHS KaTOJHOTO W aHOJIHOTO IPOIECCOB B a) KHCJIOH, 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 XHUMHYECKOH PCaKu HC 3aBUCHUT OT ...

1) HPUPOJIbI PEATUPYIOLIUX BEILICCTB;
2) KOHILIEHTPALIUK PEarnpyIOIINX BEIIECTB;
3) TEMITEPaTYPBhI.
2. I3mMepeHre MHTEHCUBHOCTH MOTJIOLICHUS CBETa —
1) pedpakromerpus;
2) (OTO3IEKTPOKOTIOPUMETPHS;
3) KYJOHOMETPHSI.
3. HacTHble KHNHETUYECKUE MOPSIKA MOTYT IIPUHUMATh 3HAUCHHUS:
1) 1eNble, TPOOHBIC;
2) HYJIEBbIC, OTPHIIATEIHHEIC;
3) BCE BBIIIC MIEPEUNCIICHHBIC.
4. NO2+CO=NO+CO; — ypaBHEHHUE ... peaKLUu:
1) MOHOMOJIEKYJISIPHOH,
2) OMMOJIEKYIISIPHOH,
3) TPUMOJICKYJISIPHOM.
5. KoHneHTpanus TMHEHHO yMEHBIIAETCSI CO BpEMEHEM B PEaKIUsX ...TOpsAKA:
1) HYJIEBOTO;
2) HIepBOTO;
3) BTOPOTO.
6. i1 +kz -
Cc G
1) KHHETUYECKOE YPaBHEHHE TIEPBOTO MOPSIKA;
2) KWHETUYECKOE YpaBHEHUE HYJIEBOTO MOPS/IKA;
3) KAHETUYECKOE YPaBHEHHE BTOPOTO TOPSIIKA.
7. DHeprust cBeTa JI0JHKHA OBITh MOTJIONICHA MOJIEKYJION pearupyroniero CoeIMHeHUs —
1) 3akoH ['portryca-Jlpeiinepa;
2) 3akoH llltapka n DiHIITElHA;
3) BTOPOH 3aKOH (POTOXMMUHU.

1 C
8. k=2,303=1g ?o - KOHCTaHTa CKOPOCTH PEAKIIMH ... TIOPSAIKA.

T
1) HYJIEBOTO.
2) HIepBOTO,
3) BTOPOTO.

9.K Pa3BCTBJICHHBIM HCIIHBIM PEAKIHUAM OTHOCUTCA pCaKIus ...
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1) XJIOPUPOBAHHUS YTIIEBOAOPOIOB;

2) ropeHue OEH3MHA B JIBUTATEIIC;

3) B3pBIB BOJIOPO/IA U XJIOpa.

10. I'ereporeHHbli KaTaTUTUIECKUH MPOLIECC IPU BHICOKOW TeMIepaType MPOTEeKaeT MOI. ..
1) BHEIHeAU ()P y3nOHHBIM KOHTPOJIEM;

2) KUHETUYECKUM KOHTPOJIEM;

3) BHYTpUIU(PDY3HOHHBIM KOHTPOJIEM.

IIpuMepHbIe BApHAHTHI KOHTPOJIbHOMH PadoThl

Bapmuanr 1

Baganue 1. TepMoxuMHUUeCKOe ypaBHEHHE peakinu obpasoBanus xiopuaa hocdopa (H1):

2Py + 3Clawy =2PClswy , ArH%gs = =574 kJIk.

Onpenenutb, kKakas Macca ¢pochopa BCTyIIIA B pEaKIUio, eciiu Bbiaeanioch 1200 k/[k TEioThI.
3ananwue 2. [1oap3ysch ClIpaBOYHBIMHU TaHHBIMH, PACCUUTATh CTAaHAAPTHYIO SHEpruto [ nooca
JAHHOH peakimu npu Temieparype 298 K u ykazatb, BO3MOXHO JIH CAMOTIPOU3BOJIBHOE
NpOTEKaHHUEe PeaKIMu Mpu CTaHAapTHBIX yciaoBusax: NH3 ) + HCl) = NH4Cl ).

3ananue 3. Onpenenutp, Kak U3MeHUTCS cKopocTh mpamoit peakuuu: 2NO2 ) — 2NO() + Oz
IIPU YBEJIMYEHHUH J1aBlieHUs B cucteMe B 3 pa3a? CuuTarh 3Ty peakLuIo 2JIeMEHTapHOM.

3ananue 4. JI7s HEKOTOPOH peakIuK MEPBOTO MOPSIKA OBUIN OMPECIICHBI JIBE KOHCTAHTHI
ckopoctu: ipu 71 =313 K ki=9:107° mun 'u T>=318 K k2 =1,3-10 > mun"'. Onpenenurs
SHEPTHUI0 aKTUBALUHU E, U MIPEIIKCIIOHEHIIUAIBHBIN MHOXHTEND Ko B ypaBHEHHU AppeHnyca s
ATOM pEeaKIuu.

3ananue 5. OnpenenuTh, B KAKYH0 CTOPOHY CMECTHUTCS TOJIOKEHUE PABHOBECHS PEAKITHH:

2NO() + Clyry 5 2NOCl(ry , ArH%g8=-73,6 kJ[)kx, eciu: a) IOBBICUTH TEMIIEPATYPY B CHCTEME;
0) NOHU3UTH O0IIEe TABJICHUE B CUCTEME; B) YBEIIMYUTh KOHIICHTPAIUIO XJIOpa; T) BBECTH
KaTaJn3aTop.

Bapuanr 2

3ananue 1. CornacHo TEPMOXUMHUYECKOMY YPABHEHHUIO PEAKLMU TOPEHHsI METaHa:

CHagy + 2021y = COz(r + 2H20(), ArHC%g8 = —880 k]I

BoeIenniIochk 104 x/Ix Termnotel. OnpenenuTs, Kakas Macca METaHa BCTYIHJIA B PEaKIHIO.
3ananue 2. [lonp3ysack CipaBOYHBIMU JIAHHBIMH, pacCCUUTAaTh CTAaHJAPTHYIO 3HEepruto I 'nboca
JaHHOM peakimu npu Temieparype 298 K u ykaszarb, BO3MOXHO JIU CAMOIIPOU3BOJIbHOE
NPOTEKaHWE PEAKIUH ITPH CTAHIAPTHBIX YCIOBHSX:

CHs4 (r) + CO2r) = 2COq) + 2Hz .

3amanue 3. OnpenenuTh, Kak U3MEHHTCS CKOPOCTh mpsiMoit peaknuu: 2NO ) + Oz ) = 2NO2 (1)
IpU YMEHbIIEHUH JaBJIeHus B cucteme B 3 paza? CuuTarh 3Ty peakiHio 3JeMEHTapHOM.
3amanwne 4. J[711 HEKOTOPOU peaKIMK MEPBOTO MOPSAKA OBLTN OTPE/IeICHBI 1BE KOHCTAHTHI
ckopoctu: ipu T1=298 K ki=2,2-10 mun 'uT2=303 K k2 =4,1-10" mun ! . Onpenenuts
SHEPTHI0 aKTUBALUH F, ¥ MPEAIKCIIOHSHIIMABHBI MHOXHUTEID Ko B ypaBHEHUU AppeHnyca JUis
ATOM pPEAKIUU.

3aganue 5. OnpenenuThb, B KaKyr0 CTOPOHY CMECTUTCS MOJIOKEHHE PABHOBECHS PEaKIINU:
2CuOwm) + COr S Cuz0@) + COxr), ArH <0, eciu: ) yBEIMYUTD TEMIIEPATYPY B CUCTEME;

0) YMEHBIINTH O0IIIee IaBJICHHE B CUCTEME; B) YBEIMIHUThH KOHIICHTpaIuio okcuaa yraeposaa (11);
I') YMEHBIINUTH MapIHajibHOe 1aBjieHne okcua yriaepoaa (11); 1) BBectu karanuzarop.

Bapuanr 3
3amanue 1. B pesynbrare peaknuy, TEPMOXMMHYECKOE YPABHEHHE KOTOPO:
C2HsOH ()t 3024y S 2C02r) + 3H20(x), Ar Ho%908 = —1374 kI,
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BbIenmIoch 710 /[ TennoTel. BelaucauTe Maccy 3TaHoIIa, yUaCTBYIOIIETO B PEAKIIUU
OKHCIICHHUS.

3ananue 2. [1oap3ysch ClIpaBOYHBIMU TaHHBIMH, PACCUUTATh CTAaHAAPTHYIO 3Hepruto I nooca
JaHHOU peaknuu npu temmeparype 298 K u yka3arb, BO3MOXHO JI CAaMOIPOU3BOJIHOE
NPOTEKaHHWE PEAKIUH ITPH CTAHIAPTHBIX YCIOBHSX:

CO2 (1) + SO2(r) = SO3¢r) + CO().

3aganue 3. OnpenenuTb, Kak K3MEHUTCs1 ckopocTh npsiMoit peakiwu: 2NO ) + Clz (= 2NOCI
IpY YMEHBIIEHUH KOHIeHTparu okcuaa asora (II) B 2 paza. Cuutats 3Ty peakiuro
AJIIEMEHTapHOMU.

3amanue 4. J{1s1 HEKOTOPOH peakuuy MEepPBOro NOPsAKa ObUIH ONPEEIICHBI ABE KOHCTAHTHI
ckopoctu: ipu 71 =353 K k1 =7,5-102vun 'u 72=373 K k2 =9,4-10"2 mun . Onpenenuts
9HEPIHI0 aKTUBALUH Ea U MpeIdKCIIOHEeHINATBHBIA MHOXUTEND Ko B ypaBHEHUU AppeHuyca JUis
ATOM pPEAKIUU.

3aganue 5. OnpenenuTpb, B KAKyl0 CTOPOHY CMECTHTCS MTOJIOKESHUE PABHOBECHSI PEAKIIUH:

CH4q) + 2H20 ) S COx+ 4H2 (), ArH <0, ecu: a) yBeIMYUTH TEMITEPATypy B CUCTEME;

0) MOHM3UTH OOIIIee IaBICHNE B CUCTEME; B) YBEIMYHTH KOHIICHTPAIMIO METAHa;

') IOHU3UTH MAPIHATIbHOE IaBJICHNE METaHa; /1) BBECTH KaTaIH3aTop.

Bapuanr 4

3aganue 1. TepMoXuMHUYECKOE YpaBHEHUE Peakiiuu ruaposu3a xiaopuaa hochopa (V):

PCls¢y + H2Oq) =POCl3¢0) + 2HCl (), ArH%gs =—170 x/Ix.

Omnpenenuts, kakas Macca xyopua docdopa (V) BCTymuia B peakinio, €Ciu TeIoBoi 3pdext

coctaBmi 520 kJIx.

3ananue 2. [101b3ysCh CIIPAaBOYHBIMU JTAHHBIMH, PACCUUTATh CTAHAAPTHYIO dHEpruto ['nooca

JAaHHOW peakiuu rnpu temreparype 298 K u ykazarb, BO3MOXKHO JIM CaMONPOU3BOJIBHOE

NPOTEKAHHUE PEAKIIUH IIPH CTAHIAPTHBIX YCIOBHSIX:

SOz + NOyr) = SOz () + NO).

3ananue 3. OnpenenuTsb, BO CKOJIBKO pa3 U3MEHHUTCS CKOPOCTh YCIIOBHOM NMPSIMON peakLuu:
2A0 + By —>Cn+D

IpY yBEIMYEHUH 00beMa CUCTEMBI B 2 pa3a, €ClId 3Ta peaklus dJIeMEeHTapHasl.

3ananue 4. OnpenenuThb, Ha CKOJIbKO IPajlycoB HEOOXOIMMO MOBBICUTH TEMIIEPATYPY, YTOOBI

CKOpOCTh peakiuu Bozpocia B 500 pas, eciiu TeMiepaTypHbli K03(h(OUIIUEHT CKOPOCTH pPeaKkIuu Y

=2,5.

3aganue 5. OnpenenuTh, B KaKyl0 CTOPOHY CMECTUTCS MOJI0KEHNUE PAaBHOBECHS PEaKIMH:

2COw) + O S 2CO2), ArH%o9s <0, ecnu: a) MOBBICUTH 00IIIEE TABICHUE B CUCTEME;

0) yBEIMUUTH TEMIEpATypy B CUCTEME; B) YBEIMUYUTH KOHIIEHTpaluto okcuna yraepona (I1I);

') 3aMEHUTDH KUCJIOPOJI Ha BO3IYX.

Bapmuanr 5
3ananue 1. B pe3ynpTaTe peakunuu, TEpPMOXUMUYECKOE YPAaBHEHUE KOTOPOU
4FeSyiry + 110, () 5 8S0xr) + 2Fe203(r), Ar H%g8 = —3310 x Ik,
BoIIeII0Ch 350 /[ TeruoTel. Beraucnnte Maccy oOpasoBasierocs okcuma sxenesa (111).
3ananue 2. [lonp3ysack CipaBOYHBIMU JIaHHBIMH, pacCUUTaTh CTaHIAPTHYIO 3Hepruto [ nboca
JaHHOM peakimu npu Temieparype 298 K u ykaszarb, BO3MOXKHO JI CAMOIIPOU3BOJIbHOE
IIPOTEKaHUE JAaHHOW PEaKIMU MPY CTaHJAPTHBIX YCIOBUSAX:

2CH4 () + COy¢) = CH3COCHS3 (1) + H20().
3ananue 3. OnpenenuTsb, BO CKOJIBKO pa3 U3MEHHUTCSI CKOPOCTh MIPSIMOM pEeaKIUu:

Hoo + o =2 Hlpy

IIpU OJJHOBPEMEHHOM YMEHBIIIEHUH KOHILIEHTpAlUuK BoAopoa 1 oxaa B 3 pa3za? CuuTaiite 3Ty
PEaKIMIO YIEMEHTAPHOM.
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3ananue 4. Beruncnuth, Ipu Kakoi TeMieparype T2 3aBepIIMTCs HEKOTOpasi peakiysl B TeueHue tz =
30 muH, ecniu ipu Temriepatype T1= 25°C ona npotekaer 3a t1 = 3 yaca. TemrnepaTypHbIi

KO3 PHUIHUEHT CKOPOCTH peakuuu y = 3.

3ananue 5. OnpenenuTtpb, B KaKyl0 CTOPOHY CMECTHUTCS T0JIOKEHHE PABHOBECHS PEAKIMH:

2H2w) + O2) S 2H20(), ArH08 < 0, eciin: a) MOHU3UTH O0ILEE TABICHUE B CUCTEME;

0) MOBBICUTH TEMIIEPATypPy B CUCTEME; B) 100ABUTH BOJAOPOI; T') 10OABUTH MAPhI BOJIBI.

BapuanT 6
3ananue 1. [loxydyeHnue a30THON KUCIIOTHI POUCXOAUT B COOTBETCTBHHU C YpaBHEHHEM
ANOo(r) + O2r) + 2H2000 S 4HNO30) , ArH%gs= — 252 xJIk.
Onpenenuth Maccy 00pa30BaBIIEHCS KUCIOTHI, €CJIH BRLACTWIOCH 138 KJ[K TEeToThI.
3ananue 2. [lonap3ysck CpaBOYHBIMU JIaHHBIMH, PACCUUTATh CTAaHJIAPTHYIO 3Hepruo [ 'nboca
JaHHOW peakuuu rnpu temreparype 298 K u yka3aTtb, BO3MOXKHO JIM CaMOIPOU3BOJILHOE
MpOTEKaHue peakiuu mpu crangapTHIX yeiaoBusix: CoHsOH o = CaHawy + H2Opx).
3amanue 3. OnpenenuThb, Kak U3BMEHHUTCS CKOPOCTh YCIIOBHOM RJIEMEHTAPHON PEaKIIuU:

Aw *2Br = Cw,
€CJIM KOHILIEHTPAIIMIO BEeIIecTBa A YBEIWYIIN B 2 pa3a, a KOHIICHTPAIMIO BellecTBa B ymenbmmm
B 2 paza.
3ananue 4. Hauanbnas remneparypa peakiuu 71 = 20°C. OnpenenuTsb, 10 KaKoro 3HaYCHUs
HE0OXOIUMO MOBBICUTH TeMIIepaTypy 12, 4TOOBI CKOPOCTh peakiuu yBenuuuiach B 150 pas.
TemmeparypHbiii K03 punmeHT ckopocTu peakuuu y = 2,2.
3ananue 5. Onpenenurtpb, B KAKOM HalpaBlIeHUHU MPOU30UIET CMEILICHIE PABHOBECHS: a) IIPH
MOHMKEHUH OOILETO JIABJICHUS B CUCTEME; 0) IPU MOHMKESHNH TTAPIIHATIBHOTO 1aBICHUS
KHCIIOPO/1a; B) MPY MOHIKEHUU TEMIIEPaTyphl B CUCTEME:

2NOr + O2ry S 2NOx2), ArH%9s <0.

Bapuanr 7

3amanue 1. JlaHO TEPMOXUMHUYECKOE YPaBHEHUE peakiuu pasnoxenus ioauna rammus (111):
2Galzm) = 2Gag + 3lom), ArH%es = 440 x/Tx.

PaccuuTaiiTe KOIMYECTBO TEMJIOTHI, HeoOXoaumoe Jutst pasnoxenus 15,3 r Gals.

3ananue 2. [lonp3ysack CipaBOYHBIMU JIAHHBIMH, pacCCUUTaTh CTaHJAPTHYIO 3HEepruto [ 'nboca
JaHHOM peakimu npu Temmeparype 298 K u ykaszarb, BO3MOXHO JIU CAMOIIPOU3BOJIbHOE
NpOTEeKaHWEe Peakiuy nMpu cTanaapTHeIX yeiaoBusx: CO ) + Clyw = COClz (.

3ananue 3. OnpenenuTsb, BO CKOJIBKO pa3 HEOOXOIMMO YBEIHMUUTh KOHIIEHTPALIMIO BellecTBa A Jis
yckopeHus B 16 pa3 ycioBHOU npsiMoit peakiuu:2A ) + Br) = Cr) + D), eciu 9Ta peakums
3JIEMEHTapHas.

3ananue 4. J[1n1 HEKOTOPOW reTeporeHHON peakuy SHEePrus akKTUBALIUN

E. =100 x/Ix/mMonb. Onpenenure, BO CKOJIBKO pa3 YBEJIUYUTCSA CKOPOCTh XUMUYECKOHN peakiuu
IIpH NoBbIeHNH TeMiiepaTypsl oT 71 = 20°C no T2= 60°C.

3aganue 5. OnpenenuTh, B KAKOM HApPaBICHUU CMECTUTCS TOJI0KEHNE PAaBHOBECHUS B CUCTEME:
2COm + 02 S 2C0O2 (),  ArH%g98 =— 566 /I, eciu: a) MTOBBICUTH TEMIIEPATYPy B CUCTEME;
0) yBEeIMUUTH KOHIIEHTpaluio okcuna yriaepoaa (II); B) moBeicuTh o01iee JaBlIeHUE B CUCTEME;
') BBECTH KaTaju3aTop.

Bapuanr 8

3ananue 1. CornacHO TEPMOXMMHUYECKOMY YPABHEHUIO PEAKIIUU OKHCIEHUS TIIIOKO3bI:
CeH1206 + 602=6C0O; + 6H20, ArH%gg = —2800 Ik,

BbIienmiiochk 730 k/[x Tennotel. PaccunTars Maccy mpopearupoBaBIlIei TIIFOKO3BI.

3ananue 2. [lonp3ysack CipaBOYHBIMU JTAHHBIMH, paCCUUTATh CTaHJAPTHYIO 3Hepruo [ ' no6oca
JTaHHOW peakiuu npu temreparype 298 K u ykazarb, BO3MOKHO JIM CaMOTPOU3BOJIBHOE
IIPOTEKAHNE PEAKIMH ITPU CTAaHJAPTHBIX YCIOBMSIX:
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CeHsry + 3Hor) = Ce Hizm.
3ananue 3. Onpenenuthb, BO CKOJIBKO pa3 HEOOX0IMMO YMEHBIIUTh KOHIIEHTPALMIO BelecTBa B s
3ameJieHust B 9 pa3 yclioBHOM mpsiMoit peakiuu: A + 2Br) = Cqry+ D), ecnu 3Ta peakius
37eMeHTapHas?
3ananue 4. J[1s HEKOTOPOU TeTepOreHHON peakuu SHeprus akTuBanuu E, = 80 k[ x/MoIb.
OnpenenuTtb, BO CKOJIBKO pa3 YBEIHUUTCS CKOPOCTh XUMUYECKOW PEaKIUH NP MOBBIIICHUN
temneparypsl oT 71=30°C no 72=70°C.
3ananue 5. Onpenenutpb, B KaKOM HaIPaBJICHUU MPOU3OMIET CMEILIEHUE PAaBHOBECUS: @) IIPH
MOHMKEHUU OOILETO JIABJICHUS B CUCTEME; 0) PU MOHMKESHNH MAPIHATIBHOTO 1aBICHUS
KHCJIOPO/1a; B) MPY MOBBIIICHUH TEMIIEPATYPHI B CUCTEME:!

N2+ O2() 5 2NO¢), ArH%gs =+180 /.
Bapuant 9
3ananue 1. B pe3ynbpTaTe peakuuu, TEpMOXUMUYECKOE YPABHEHUE KOTOPOM:
S +2C02 (1 5 SOz + 2CO(r), Ar H%98 = 269 kI, morotuinock 810 kI Temiorsl. OnpeaeauTsb
Maccy oopazoBasiierocst okcuna cepsl (1V).
3ananue 2. [lonp3ysack CIpaBOYHBIMU JaHHBIMH, PACCUUTATh CTAaHIAPTHYIO 3HEepruo [ nboca
JAaHHOW peakuuu rnpu temrneparype 298 K u yka3aTb, BO3MOXKHO JIM CaMOIPOU3BOJILHOE
MPOTEKaHUE PeaKIMu MpH cTaHAapTHBIX yciaoBusx: CO ) + 3Hzxw) = CH4 () + H20().
3ananue 3. OnpenenuTtpb, Kak U3MEHUTCS. CKOPOCTh IPSIMOM pPEaKIUU:

2CuS() + 302y = 2CuO¢y) + 2SO0z

IIPY YMEHBILIEHUH JABJIEHUS B CUCTEME B 2 pa3a, €ClIM 3TO FeTeporeHHas peakiys 2-To nopsaka?
3ananue 4. [Ipu 71 = 120°C HekoTopas peakuus 3akaHunBaercs 3a 15 muH. Paccuunraiite, uepes
KaKoe BpeMsl 3aKOHYHTCS 3Ta peakuus npu 72 = 140°C, ecnu TeMnepaTypHbIi KO3 UITHESHT
CKOPOCTH peakuuu y = 3,5.
3ananue 5. Onpenenutp, B KaKyl0 CTOPOHY CMECTUTCS [T0JIOKEHUE PAaBHOBECHUS PEAKIUU:
CClawy + 2H20 () S COyry+ 4HCl (1), ArH <0, ecnu:
a) YMEHBIIUTh TEMIIEPATYPY B cUCTEME; O) MTOHU3UTH O0ILIEee AABJIEHUE B CUCTEME;
B) MOBBICUTH NMaplHaIbHOE JaBIEHUE YETHIPEXXIOPUCTOTO YIIIEPOAa;
') YMEHBIINUTh KOHIEHTPAIUIO UCXOAHBIX BEIIECTB; 1) BBECTU KaTalu3aTop.

Bapuant 10

3ananue 1. TepmMoxuMuyeckoe ypaBHEHUE peakIMM MOTyYeHHUs KeJle3a UMeeT BUI:

Fe203¢) + 3COn) S 2Few) + 3COxq), ArH%gs =27 xJIk.

Omnpenenutb Maccy okcuga xenesa (111), koropas BcTynuia B peakiuio, ecii TenaoBoil a¢ ekt
coctaBui 310 xJIx.

3ananue 2. [loap3ysck ClipaBOYHBIMU JTAHHBIMH, PACCUUTATh CTAaHAAPTHYIO 3Hepruto [ ndoca
JaHHOW peakiuu npu temrneparype 298 K u ykazaTb, BO3MOXKHO JIM CaMOIPOU3BOJILHOE
NPOTEKaHHWE PEeaKLUH MTPHU CTAHIAPTHBIX YCIOBHSIX:

CoHar) + H2O¢) = CH3CHO .

3ananue 3. OnpenenuTsb, Kak U3MEHUTCs ckopocTh npsiMoit peakuuu: 2NOr) + O2¢) = 2NOx(r)
MIpU yBENIMUEHUHN KOHIIeHTparuu okcua azota (1) B 3 paza. CuuraTh 3Ty peakiuio 3J1eMEeHTapHO.
3ananue 4. BeruncnuTe, Ha CKOJIBKO TPajlycoB HEOOXOIMMO YBEIMYUTH TEMIEpaTypy JUIs
yBenuueHus ckopoctu peakiuu B 100 pa3. TemneparypHbliit KO3QPUIIMEHT CKOPOCTH peaKIUU
paBeH y = 2,3.

3aganue 5. OnpenenuTh, B KAKOM HaIllPaBJICHUU TPOU30MIET CMEIICHUE TTOJ0KEHUSI PABHOBECHS B
cucreme: Cipagury + 2N20y S CO2 )+ 2N2 (n), ArH®08 > 0,

€CJIN: a) MOBBICUTH 00I1lee 1aBJIeHUE B cUcTeME; 0) MOHU3UTh TEMIIEPATYPy B CUCTEME; B)
YBEJIMYUTh KOHLIEHTpAIMIO oKkcuaa azota (I); r) BBecTH KaTaau3aTop.

Kpurepun oneHkn: kaxaoe 3a/laHue olleHuBaeTcs u3 4-0aos;
- OLIEHKA «3aYTE€HO» BBICTABIISIETCS CTY/AEHTY, eciu HabpaHo 10 — 20 6anos;
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- OLIGHKA «HE 3a4TEHO» BBICTABIISETCA CTYACHTY, eciii HabpaHo 0 — 9 6amios.

Bomnpocsl o pasienam JUCHUINIMHBI
(15l MOATOTOBKHU K KOJUIOKBUYMAM M IK3aMeHY)

1. Knaccudukanus u XuMU4ecKue CBOWCTBA OKCHJIOB.

2. Knaccudukanus 1 XUMAYECKUE CBOWCTBA KUCIIOT.

3. Kimaccudukanmst 1 XuMU4ecKre CBOMCTBA OCHOBAHUM.

4. Knaccudukanusi 1 XUMHYECKHAE CBOMCTBA COJICH.

5. KBaHTOBO-MeXaHUYECKasi MOJIeNIb CTpOeHUs aToma. Y paBHeHue BoHbl JI. Jle bpoiind. [Ipunuun
HeonpeneneHHocTH ['eiizenOepra. BonHoBast pyHKIMs. ATOMHast OpOUTAIb.

6. KBanToBbIe urcia U ux (pusndeckuii cMpicii. Dopmel S-, P-, d- aTOMHBIX opOUTaIEH.

7. DnexTpoHHas CTPyKTypa aroMmoB. [IpuHIMIBI 3allOJIHEHUST AHEPreTUYECKUX YPOBHEH U
noaypoBHel aromax. [Ipunuun Hanmensuieit suepruu. Ilpasuno Kneukosckoro. [Ipunmun [laymnu.
IIpaBuno XyHna.

8. DIieKTpoHHbIE KOH(HIYpalik aTOMOB 3jeMeHTOB Ilepuoauueckoit cuctemsl. S-, p-, d-, f-
DIIEKTPOHHBIE CEMEHCTBA JJEMEHTOB. OJEKTPOHHBIE (OPMYNIBI U  BIIEKTPOHO-TpaduvecKue
quarpaMmbl aTOMOB B OCHOBHOM M BO30YXJEHHBIX COCTOSIHUSX. OJEKTPOHHBIE (DOpMYNBl U
AJIEKTPOHO-TpauUYECKUE TUarpaMMbl HOHOB.

9. Cospemennas ¢opmynupoBka [lepuoguueckoro 3akona .M. MenneneeBa. Ilepuoanueckoe
M3MEHEHUE CBOWCTB 3JIEMEHTOB B COOTBETCTBHHU C I0JI0’keHUeM B [leproauueckoii cucreme (pazmep
aToMa, PHEPIHsi HOHU3ALMHU, CPOJICTBO K 3JIEKTPOHY, IIEKTPOOTPUIIATEIILHOCTD ).

10. Xumuueckast cBsizb. OCHOBHbIE BUIbl XUMHUUECKOM CBSA3H. XapaKTEPUCTUKU XUMUYECKOU CBSI3U:
JUIMHA, SHEpPrusi, KpaTHOCTb CBSI3H, BAJICHTHBINA yroi. KpuBas moTeHIMaNbHOM SHEPIUU MOJIEKYJIbI
BOZIOpOAA.

11. KoBanenTtHast xumuueckas cBsizb. OCHOBHBIE IMOJIOKEHHUSI MeToJa BaleHTHBIX cBsazeil (MBC).
[ToHsiTHE BaJIEHTHOCTH JIEMEHTOB. G- U T- CBA3U. CBOMCTBA KOBAJECHTHOM CBSI3M: HACHIIAEMOCTD,
HaIPaBJIE€HHOCTb, MOJISPHOCTb.

12. OOMeHHBIH U JOHOPHO-AKIENTOPHBIN MEXaHU3MbI 00Pa30BaHUS KOBAJICHTHOMN CBSI3H.

13. IlonsipHOCTH KOBAJIEHTHOH CBSI3U. /{MTIOJIbHBIN MOMEHT XUMHUYECKOU CBA3HU. [UMONbHBI MOMEHT
MHOTOaTOMHBIX MOJIeKyJ. PaccmoTrpers Monekyinsl CO2 u SOx.

14. OcHOBHBIE TMOJOXKEHUS TEOPUU TUOPUIU3ALMU aTOMHBIX opOuTaneid. [IpuBecTH mpUMepsI
COeNMHEHHH ¢ THUMAMH THOpHAM3aruu: Sp-, Sp?-, sp3- rubpuamsanueii. I'eomerpuueckas (opma
MOJIEKYIL.

15. Wonnas cBsa3p. CBOMCTBa MOHHOW CBSI3U: HEHACHIIIBIEMOCTh, HEHAINpaBieHHOCTh. CBOIMCTBa
COCIMHEHUH C HOHHON KPUCTAJUIMYECKOU PEIIETKOM.

16. Merannuyeckas cBsi3b. CBONCTBA METAJUIMUECKOH CBSI3H.

17. TlepBblii 3akOH TepMOAMHAMUKU. BHyTpeHHsst sHeprus. OHTaibnud. TerioBoil >(dext
M30XOPHOT0 U N300apHOT0 MPOLIECCOB.

18. TemnoBoil »>pdext xumuyeckoil peakumu. 3akoH ['ecca. Tepmoxumuyeckue ypaBHEHUS.
CranmapTHas >HTanbmusi 00pa3oBaHMs BemlecTBAa. PacdeT cTaHAApTHOW SHTANBIIUM XUMHYECKOU
peaxkuu.

19. Bropoii u TpeTuil 3aKOHbI TEPMOAMHAMHUKH. JHTponus. CTaHAapTHas SHTPOIHS BEIIECTBA.
Pacuer crangapTHOM SHTPONIUY XUMUYECKOU PEAKIUH.

20. Dueprus ['mbG6ca. Kpurepuii caMOmpoOW3BOJIBHOTO TPOTEKAHHS MPOIECCOB B 3aKPBITHIX
cucremax. Pacuer crannaptHoii sHeprun [ m60ca XuMHUECKON peakiuu.

21. OcHOBHBIE TIOHATHS XMMHYECKOM KUHETHKH. DJIEMEHTapHbIE peakiuu. MexaHu3M peakiui.
CKopOoCTh TOMOT€HHOM XUMUYECKON peakuu. PaKkTopbl, BIUSIONME HA CKOPOCTh PEAKIIUH.

22. OCHOBHOM 3aKOH XHUMHYECKONM KHHETUKH (KMHETHYECKHUH 3aKOH JEHCTBYIOIIUX Macc).
Kunetnueckoe ypaBHeHMe peakiuu. KoncranTa ckopoctn peakuuu. l[lopsnok peakunu wu
MOJIEKYJISIPHOCTh peakluu. Pa3MepHOCTh KOHCTaHThl CKOPOCTH PEAKIIMH.
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23. BnusgHue Temreparypbl Ha CKOpOCTb peakuuu. TemmeparypHblii Ko3dduuumeHT cropoctu
peakuuu. YpaBHeHHE AppeHHyca. DHEPIrusi aKTUBALUH.

24. OOpatumble U HEOOpaTHMbIE MPOLIECCH. XHUMHYECKoe paBHOBecue. KoHCTaHTa paBHOBECHS.
®dakTopbl, BiUstomKe Ha Xxumudeckoe paBHoBecue. [Ipuniun Jle [latense-bpayna.

25. PactBopbl. CoBpeMeHHBIE NPEACTaBICHUA O (UIUKO-XMMHUYECKHX Mpoleccax o0pa3oBaHUs
pacTBOpoB. DHepreTHka mnpouecca pactBopenus. Conbparanus (rujgparaius). HeHachlleHHBIH,
HACBIIICHHBIN U IIEPECHIEHHBIN PaCTBOPBI.

26. CriocoObl BBIpaKEHUsI KOHLIEHTPAIMM PacTBOPOB: MaccoBasi J0JIsI, MOJIApHAs J10JIs, MOJISIpHast
KOHLEHTpALUs, MOJISUIbHAs KOHLEHTPALKs, MOJIIPHAsI KOHLIEHTPALUs SKBUBAJICHTA.

27. PactBOphl 371€KTPOAUTOB. OCHOBHBIE MOJIOKEHUS TEOPUU SIIEKTPOJIMTHYECKOHN Auccouuanuu
Appennyca. CteneHb AUCCOLMAIMHM, KOHCTaHTa auccouuanuu. PakTopbl, BIMSAIOLIME HA HUX.
CubHble U cl1a0ble 3JEKTPOIUTHI.

28. PaBHOBecuss B BOJHBIX pacTBOpax CiIa0BIX AJIEKTPOJIMTOB. 3aKkoH pa3BeaeHus OcTBajibia.
Crynenuaras 1uccoLManys.

29. DnektponuTHueckas auccouuanus — Bojbl. MoHHoe mpousBeneHue Boabl. Bonoponnsiil u
THJIPOKCUIHBIN [TOKa3aTeIN CPeibl.

30. OKuCIUTENBHO-BOCCTAHOBUTENbHBIE peakuuu. CreneHb okucieHus. OKUCIUTETH U
BoccTaHoBuTenu. Kitaccuduxanus oKMCIUTEIbHO-BOCCTAHOBUTENbHBIX PEAKIIUH.

31. MeTop 351eKTpOHHOT0 OajiaHca it COCTABJICHUS YPAaBHEHH OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
pEeaKInu.

32. Dnektpoxumuyeckue mporecchl. [loHsTHe 00 »3NEKTpoJe | DSJICKTPOJHOM IOTECHIHAIIE.
Bo3HukHOBEHHE JBOMHOrO 3JIEKTPUYECKOrO CJIOA M CKayka MOTEHIMaja Ha TpaHHULEe MeTall —
AIIEKTPOJIUT.

33. IIpuHuun paboThl rajbBaHUYECKHX JIEMEHTOB (Ha nmpumepe sieMeHTa [lanuans-Akoou). AHox
u katoll. TokooOpa3zyromas peakus. DINEeKTPOABIKYILAs CUJIA FAJIbBAHUYECKOTO 3JIEMEHTA.

34. CrangapTHelii BOJOPOAHBIM 3JeKkTpol. CTaHAAPTHBIM AJIEKTPOAHBIA MNOTEHUHUAN. Psn
CTaHJAPTHBIX JIEKTPOJHBIX MOTEHLMATIOB METAUIOB. 3aBUCUMOCTh JIEKTPOJHOIO MOTEHLHUANa OT
KOHIIEHTPAlluu MOHOB U OT TeMIlepaTypsl. Y paBHeHne HepHcera.

35. TanpBanmueckue o3neMeHThl. Pacuer 3JIC u paboThl TanbBaHUYECKOTO 3IJIEMEHTA.
KoHueHTpannoHHble rajlbBaHU4YECKUE YIEMEHTHI.

36. Ilonspusanuus 31ekTpoaoB. KoHIIeHTpamoHHas U 3JIEKTPOXUMHUYECKAs! TOJISIPU3ALINSL.

37. AkkymynsaTopsl. [IpyHIun paboTsl CBUHIIOBOTO aKKyMYJISITOPA.

38. Dnexrponus. [lorenunan paznoxeHus. 3axoHsl Dapanes. DIEKTPOXUMUYECKUN SKBUBAJICHT.
Koadduiment Bpixo1a mo TOKy.

39. DneKkTpoau3 ¢ HEPACTBOPUMBIM U PACTBOPUMBIM aHoAamu. [locienoBaTensHOCTh MPOTEKAHUS
AQHOJHBIX U KaTOAHBIX MPOLIECCOB MIPH IEKTPOIU3€E BOJAHBIX PACTBOPOB (IIPUBECTH MPUMEDHI).

40. ITpuMeHeHne IeKTPOIU3a B TEXHUKE: MOJyYEHUE U OYHCTKA BEIECTB, HAHECEHNUE TOKPBITHM.
PaccMOTpeTs 21€KTpOIN3 BOJAHOTO pacTBOPa XJIOpUJAa HATPHUS C UHEPTHBIMU JIEKTPOJAMHU.

41. Koppo3sus metamioB. Knaccugukaiys KOppo3nOHHBIX MTPOLIECCOB 110 XapaKTepy KOPPO3MOHHBIX
pa3pylLIeHUI U 10 MEXAaHU3MY ITPOTEKAHHUS.

42. DnexTpoXxMMHMUecKas Koppo3us. MexXaHu3M JIIEKTPOXUMUYECKOM KOpPPO3WH, AHOJHBIE U
KaTOAHBIE IMpolLecchl. TepMoauHaMHYecKass BEPOATHOCTb IPOTEKAHUS DIEKTPOXUMHYECKON
Koppo3uu. BoopoaHas u kuciaopoiHas AETosipru3alis.

43. DnexTpoxuMHuecKas Koppo3us. Paznuunbie ciydan oOpa3oBaHHUs KOPPO3UOHHBIX TajbBaHOIAp
(mpu KOHTaKTE JBYX pAa3JIMYHBIX METaJUIOB, IMPU KOHTAaKT€ MeTajlla M €ro COEJAUHEHHS).
DJEeKTpOIHBIE MPOLIECCHI B PA3TMUHBIX KOPPO3UOHHBIX cpesiaxX (PUBECTH IPUMEPBI).

44. Koppo3nOHHBIE  NPOLECCHI, MPOTEKAONIUE IPU  IEKTPOXUMHUYECKOH  KOPPO3UH
MasoyriaepoanucToit crainu. Kopposus nmpu HepaBHOMEPHOW a’paliuu.

45. MeTo/pl 3allMThl METAJUIOB OT 3JEKTPOXMUMHUYECKON KOppo3uH: 00paboTKa cpeibl, HaHECEHHE
3aLIUTHBIX TIOKPBITUHN, MPOTEKTOPHAS 3aIINUTa, JIEKTPOXUMHUYECKAsl 3alllMTa.



