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1. Hean, 3a1aum U NUIaHKUPYyeMble pPe3yJbTAaThl 00y4eHUs 0 JUCHUIINHE

Ilens oucyunnunvl cocmoum 6 popmuposaruu u pazsumuu y 00YUaUWUXcsa TUYHOCHHBIX U
nPOGheccuoHanbHbIX Kayecms, no36onanuux obecneyums gvinonnenue mpevosanu @I'OC BO ¢
yuemom 0cobeHHocmell HAYYHO-00pa3o8amenvHol WKOAbl YHusepcumema u axmyaibHbiX
nompebHocmetl polHKa mpyoda 8 Kaopax ¢ blCULUM 00PA308aAHUEM 8 COOMEEMCMBUU C HANPABIEHUEM
NnO020MOBKU.

CNOCODHOCMU ~ NPUMEHAMb  3HAHUA ~ 3AKOHOMEPHOCMel — XUMUu  Npu  peuleHuu
npoGhecCUOHANbHBIX 3a0a4, YMEHUs NpPOBOOUMb AHAIU3 U 00paAbOMKY HAYYHO-MEXHUYECKOU
uHgopmayuu Ha OCHOBe MeEOPeMmuyecKux npeoCmasieHull Xumuu, YMeHUss Nnpo6edeHUs
CMAHOApPMHBIX U3MepeHutll U 06pabomku pe3yibmamos IKCHepUMeHma;

K ocnoenvim 3a0auam oceéoenus oucyuniunvl «Xumusay ciedyem omuecmu:

- N0020MOBKA CMYOeHmo8 K OesimelbHOCMU 8 COOMBEMCmMeUU ¢ KEAIUDUKAYUOHHOU
XapaxkmepucmuKkou UHHICeHepa-Cmpoumens,

- hopmuposanue oduemexHuyeCcKUxX 3HAHUL U YMEeHUll N0 OGHHOMY HANPABLEHUIO,

- YeleHanpasieHHoe npumMeHeHue 6a308blX 3HAHUL 8 0OAACMU XUMUU 8 NPOPeCCUOHATLHOT
oessmenbHoCmu,;

- uzyuenue u passumue npaKkmuieckux HAgblk08 No 80NPOCAM, CEA3AHHbIM C NPpUMEHEeHUEeM
OCHOBHBIX XUMUYECKUX 3AKOHO8, 3aKOHOMEPHOCMelU NPOMeKaHUs XUMUYEeCKUX peakyuil /i peueHus
KOHKDEMHbIX NPAKMUYECKUX 3a0a4 6 001acmu cmpoumensCmead 8blCOMHbIX U OOIbUUENPOIemHbIX
COOPYHCEHUU.

ITnanupyemoie pezynbmamul oOyuenus 3aKNOYAIOMCA GOPMUPOBAHUU Y 00VHaAIOWe20Cs
HeobX00uM020 00vema 3HaHUll 8 0OIACIU XUMUU, A MAKICE HABLIKO8 NPUMEHEHUs SIMUX 3HAHULL 015
PpeleHuss npaKmu4eckux 3a0ad.

OOyuenue 1Mo AMCUUIUIMHE «XUMHs» HANpaBIeHO Ha (OpPMHUPOBaHUE Yy OOYUYAIOMIMXCS
CIEAYIOIIMX KOMIETECHIINM:

Kon u HauMeHOBaHHe KOMIeTeHIMIA NuaukaTopsbl 10CTHXKEHUS
KOMIICTCHIIUH
OIIK-1. CnocoGeH pemaTh NpUKIJIAIHbIE NOIIK-1.1 Hcnons3yer METO/BI
3a1a4i CTPOMTEIBHOM OTPACIIH, UCIIONB3Y MaTeMaTUYECKOTO aHaIu3a U MOJCIIMPOBAHUS

TEOPHIO M METOBI QYHIAMEHTANBHBIX HAYK | 1iyg pelleHus  NPUKIaAHBIX  3a1ad B

npodeccuonanbHOM chepe

HNOIIK-1.2 YmMmeeT mcHonab30BaTh OCHOBHBIE
3aKOHBl €CTECTBEHHOHAYYHBIX IUCLUIUIMH B
npodeccnoHaNbHOM JIeSITEILHOCTH,
MPUMEHSATH METOIBI MaTeMaTHYECKOTO
aHaJIN3a U MOJEIHPOBAHUS TEOPETUUECKUX U
AKCIIEPUMEHTAIIbHBIX HUCCIIEIOBAaHUIN
HNOIIK-1.3 Onpenenser BO3MO>KHEIE
HAIMpAaBJICHUS XUMUYECKUX B3aUMOJICUCTBUM,
KOHCTaHTBI paBHOBECHUS XUMHYECKHX

[IPEBPALLCHU.

2. MecTO0 AMCUMILIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM NPOrpaMMbl

JlucuuriuHa OTHOCUTCS K 00s13aTenbHoM yacT 010ka b1 «/{ucturumnst (Mmoxynu)» 51.1.6.4
OCHOBHOM 00pa30oBaTeIbHOHN MPOrpaMMBbl CIICIIHAINATETA.

«XUMUS» B3aUMOCBSI3aHA JIOTUYECKU, COJEPKATENbHO M METOJUYECKH CO CIETYIOLUUMHU
qucuuruinHamMu 1 npakrtukamu OOIT:



B o6s3arenbhoit yactu (b1.1.):

- MaremaTnyeckuii aHaius,

- Jluneitnas anreOpa;

- be3omacHOCTb )KU3HENEATEIbHOCTH.

3. CTpyKTypa U coepKaHue TUCIHHIINHBI
OO11ast TPYI0EMKOCTh JTUCIUILTAHBI COCTABIISCT / 3a4ETHBIX eAMHUIIBI (252 vaca).

3.1  Buabl yueOHOI padoOThI M TPYA0EMKOCTH
(mo popmam oOyueHUs)

3.1.1. Ounas popma oOydeHUs

1‘17121 Buj yueOHoi padoThl KOJ}:;:ES:BO Cemectp
1 AyIMTOPHBbIE 3aHATHS 24 3
B ToMm uncie:
1.1 | Jlekuu 12 3
1.2 | CemuHapCcKue/IPaKTUYECKHUE 3aHATHUS 4 4
1.3 | JJaboparopHbie 3aHATHS 8 4
2 | CamocTosiTesibHasi padoTa 238 3
B Tom uncne:
2.1 | npoMeXKyTOYHOE TECTUPOBAHHE 50 3
2.2 | pelieHne pacyeTHBIX 3aJ1a4 10 BapuaHTaM 100 4
2.3 | moAroTOBKA K JIAOOPATOPHBIM paboTaM 88 4
3 | Ilpome:kyTouHas aTTecTamus
3auet/nud.3auer/>K3aMeH IK3aMeH 4
HTtoro 252 1




3.2 TemMaTu4YeCKUM IJIAH U3yYEeHUS T CUMILINHbI

(mo popmam oOyueHUs)

3.2.1. Ounas popma oOydeHUs

TpyroeMkocThb, yac

AyauTopHasi padora
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1 Pa3nea 1. Beenenue. OcHOBHBIE 3aKOHBI U
HOHSTHS XUMHH
1.1 | Tema 1. OCHOBHBIE CTEXHOMETPUIECKUE 18 2 3 3 10
3aKOHbBI XMMHUH
1.2 | Tema 2. Ctpoenue atoma. [lepuoanyeckmii | 18 2 3 3 10
3aKOH U MEePUOMYECKast CHCTEMA
sanemenToB (I1ICD) JI.1. Menneneena.
1.3 | Tema 3. Xumuueckasi CBS3b U CTPOCHUE 18 2 3 3 10
MOJICKYJT
2 Paznen 2. OCHOBBI XMUMUYECKOMH
TEPMOJMHAMHKH
2.1 | Tema 1. Tepmoxumus 18 2 3 3 10
3 Pazgen 3. Xumnuueckas KHHETHKA U
KaTaJn3
3.1 | Tema 1. Xumuueckass KHHETUKA U KaTalnu3 18 2 3 3 10
4 Pasnen 4. PactBopbl
4.1 | Tema 1. PactBopsl. CriocoObI BbIpaXeHUs 18 2 3 3 10
KOHIICHTPAIIUH PacTBOPOB.
) Pazgen 5. Dnexkrpoxumus
5.1 | Tema 1. DaeKTpoOXUMHUYECKHE POLIECCHI 18 2 3 3 10
5.2 | Tema 2. Koppo3swus 1 3aluTa METAIJIOB U 18 2 3 3 10
CILJIABOB
Hroro | 252 24 12 4 8 238

3.3 Conep:xaHue TUCUMIIIMHBI

Pa3pen 1. Beenenne. OCHOBHEIE 3aKOHBI U ITOHITUS XUMUU

Tema 1. OCHOBHBIE CTEXMOMETPHUUYECKHUE 3aKOHBI XUMUU. 3aKOH COXPAHEHUs MaTEpPHUH, 3aKOH

IIOCTOSIHCTBA COCTaBa, 3aKOH JKBHBAJIECHTOB. ['a30Bble 3akoHBI. 3akoH ABoraipo. [IpuMeHeHue

OCHOBHBIX 3dKOHOB XUMHUHU K KOJIMUCCTBCHHBIM paCUCTaM 110 YPABHCHUAM PCAKIIUU.
KJ'IaCCI/I(bI/IKaI_[I/ISI, HOMCHKIJIaTypa U XUMHUYCCKHUC CBOICTBa.

U BOCCTaHOBHTEIIN.
Knaccudukanus oKucIuTe1bHO-BOCCTAHOBUTENBHBIX PEaKIU.

OCHOBHBIC KJIACChI HCOPTraHNYCCKUX COCIUHEHUI: OKCHUJbI, OCHOBaHHA, KUCJIOTBI U COJIH. Hx

OKHCIUTEIBFHO-BOCCTAaHOBUTEIBHBIC pCaKkuuu. Creneds okuciacHus. BaxkHeie OKUCINTEIN

CocraBneHue ypaBHEHUW OKHCIUTEIHLHO-BOCCTAHOBUTEIBHBIX PEAKIIHA.




Tema 2. Ctpoenue atomoB. [lepuoaudeckuii 3akon /I.U. MennaeseeBa

KBaHTOBO-MeXaHHUECKast MOJIEIb CTPOEHUS aroMa. Y paBHeHue [ nanka. YpaBHeHnue BoiiHbl [le
bpoitnsa. Ilpunnun HeompenenenHoctu. YpaBHeHue IllpenuHrepa u  BONMHOBBIC (QYHKIHH
JJIEKTPOHOB.

KBantoBble uncna. I'7aBHOE KBaHTOBOE 4YHUCIO. OJHeprerudyeckue ypoBHH. OCHOBHOE U
BO30Y)XJIEHHOE cocTosiHHE aroma. OpOuTalbHOE KBAaHTOBOE YHCJIO. DHEPreTHYECKUE IMOJTYPOBHH.
@dopma aTOMHBIX OpOHTaneil. MarHWUTHOE KBaHTOBOE YHCIO. ATOMHBIE opOuTanu. OpueHTanus
aTOMHBIX opOuTaniell B mpocTpancTBe. CruH s5ekTpoHa. CIMHOBOE KBAHTOBOE YHUCIIO.

[Ipunuun Haumenspliel sHepruu. [lopsaoK 3amoaHEHUsT SHEPreTUYECKUX YPOBHEH U
MOJYpOBHEH B MHOTOA3JEKTpOHHBIX aroMax. IlpaBwino KieukoBckoro. Ilpunnun Ilaynu.
MakcumanbHOE€ KOJUYECTBO 3JIEKTPOHOB HA HHEPreTUYECKOM YpPOBHE, MOJYPOBHE M aTOMHOMU
opoutanu. IlpaBuno XyHna. DJEKTPOHHOE CTPOCHHE MHOTO3JEKTPOHHBIX aTOMOB M HOHOB.
CemeiictBa S-, p-, d- u f- osnementoB. X pacnosnoxenue B mepuoauyeckoir cucreme JI.H.
Menneneesa.

[lepuoanueckuii 3aKkoH U niepuoanyeckas cucrema snemeHToB . 1. Mengeneesa. [lepuoaber u
rpynnbl. CTpoeHHEe MNEpPUOAMYECKONW CHCTEMBI U CTPOEHUE JJIEKTPOHHOM 0O00JIOUKM aToma.
DJIEKTPOHHBIE aHAJIOTU. ATOMHBIE ITapaMeTpbl. ATOMHBIE U HOHHBIE PAAUYyChl. DJHEPIUsl HOHU3ALUU
(voHm3auMoOHHBIA  moTeHIMan). CpoACTBO K  DJIEKTPOHY. DNeKTpOOTPULIATEIBHOCTD.
[lepnoiMYHOCTh B NBMEHEHUU aTOMHBIX IIaPAMETPOB U XUMUYECKUX CBOMCTB 3JIEMEHTOB.

Tema 3. Xwummnueckas cBs3b. KoBaneHTHas cBsi3b U ee cBoicTBa. (OCHOBHBIE
XapaKTEPUCTUKU KOBAJIEHTHOM CBSI3U: SHEPrUs (SHTANBINS) CBSA3H, JUIMHA, KPATHOCTh, BAJICHTHBIN
yroy, MOJSpHOCTh CBSI3M. OOMEHHBIM M JOHOPHO-AKLENTOPHBIM MEXaHU3Mbl O0O0pa30BaHUS
KOBAJIGHTHOM CBsi3M. MeToa BaJieHTHBIX cBsizeld. Curma- u mnu-cBsizu. l[lpencraBienus o
ruOpuAM3alM aTOMHBIX OpOWTane MpU ONUCAHUM T'€OMETPUUECKON KOH(PUIYypalluu MOJIEKYII.
JIMnonbHBIA MOMEHT CBA3U U JUIIOJIBHBIA MOMEHT MOJIEKYJIBI.

HonHas cBs3b U ee cBoiicTBa. MeTamnueckas cBA3b. MeXMOJIEKYJIIpHbIE B3aUMOJCHCTBHS.
[Tpupona mexmonexysapHbIx cuil. Cuibsl Ban-nep-Baanbca. Bonopoanast cBs3b.

Pa3neua 2. OcHOBBI XUMHY€CKOIl TEPMOIHHAMUKH

Buytpennsas sHeprus u sHranbnus. llepBbiil 3akoH TepMmoauHamuku. TemyoBoil 3ddexT
XUMHYECKON peakiuu. TepMoxumuueckue ypaBHEHHs peakuui. CraHAapTHbBIE SHTAJIbIINUN
o0pa3oBaHMs XUMHUYECKUX coeAnHeHu. 3akoH ['ecca u cnencTBus u3 Hero. Pacuer ctaHAapTHBIX
TEIUIOBbIX 2((HEKTOB XUMUYECKUX peakuuil. Bropoi u TpeTuii 3akoHsl TepMoauHaMuku. [lonsarue
00 SHTPONMHU U €€ U3MEHEHHH B XMMHUYECKUX MpeBpalieHusx. JHeprus ['m66ca u ee n3MeHeHue B
XUMHUYECKHUX Ipoueccax. Kpurepuil caMONpOM3BOJIBHOIO MPOTEKaHMWsI XMMHYECKUX DPEAKLUM B
1300apHO-U30TEPMUUECKUX YCIOBUSAX.

Pa3nea 3. XumMnueckass KHHETHKA M KaTAJIU3

CKOpOCTP TOMOTE€HHBIX XHMHUYECKMX peakuuid. @DaxkTopbl, BIHSIIONME HA CKOPOCTb
XUMHYECKOM peakuuu. 3aBHCHUMOCTh CKOPOCTH XUMHYECKOW pEAKIUW OT KOHLEHTpauui
pearupytomux BemecTB. (OCHOBHOM 3aKOH XHUMHYECKOM KUHETUKU (KMHETHYECKHH 3aKOH
neiictByromux  Mmacc). Koncranta ckopoctu. Kunernmueckoe ypaBHeHue. [lopsmox wu
MOJIEKYJISIPHOCTD peakiuu. OCHOBHOH 3aKOH XMMUYECKOW KMHETUKH ISl TETEPOT€HHBIX PEaKIUi.

3aBUCHUMOCTh CKOPOCTH PEaKLUU OT TeMmepaTypbl. TemrnepaTypHblii K03((UIIMEHT CKOPOCTH
peakuuu. YpaBHeHue AppeHuyca. JHEPIHsl aKTUBALUH.

IToHsiTHE O TOMOTE€HHOM M F€TEPOT€HHOM KaTallu3e.



Xumuaeckoe paBHoBecue. OOpaTtumMple W HeoOpaTuMble peakiuu. KoHCTaHTa XMMUYECKOTO
paBHOBecus. CMeleHne nojioxenusi papHoBecust v npuniui Jle [larense - bpayna. Xumuyeckoe
PaBHOBECHE B F€TEPOrE€HHBIX CUCTEMAX.

Pasnen 4. PacTBopbl

Onpenenenue u kiaccudukanus pacTBopoB. PacTBopenne kak (HU3NKO-XUMUYECKUH MPOLIECC.
ConpBaranust ¥ rugpatanua. PactBopumocts. CriocoObl BBIpaKEHHsSI KOHIIEHTPAIMH PACTBOPOB.
PacTBOpBI 371EKTPOIUTOB U HEANIEKTPOJIUTOB.

3akon Paynsa. UnpeanbHbie pacTBopbl. KosmuraTtuBHBIE CBOMCTBa pacTBOpoB. [loHMkeHUE
TEMIIEpaTypbl 3aMep3aHus U [OBBIIICHUE TEMIIEpaTypbl KHUIIEHUS pacTBOPOB. AKTHBHOCTb
KOMIIOHEHTa pacTBOpa, KO3 (HULUEHT aKTUBHOCTH.

Boanbie pacTBOpbI 37€KTpONUTOB. KOIMYECTBEHHBIE XapaKTEPUCTHUKU SJIEKTPOJIUTHYECKOU
JUCCOLMAIIMU: CTENEHb AMCCOLUAIMM, KOHCTAHTa AMCCOLMAlMU. 3aKoH pa3BeieHus OcTBaibia.
N3oToHnueckuii Koa((UIUEHT, €ro CBsI3b CO CTENEHbIO aucconuanui. OcOOEHHOCTH BOJIbI Kak
pactBopuTensa. Bogopoauslii mokasarens cpeasl (pH).

['upponus cosneii. MOHHO-MOJNIEKYIISIPHBIE U MOJICKYJISIpHBIE ypaBHEeHUs Tupoiinza. CTerneHb
TUIPOININ3a, KOHCTaHTa ruapoau3a. HeoOpaTuMelil ruiponus.

PaBHOBeCcHE «MaIOPACTBOPUMBIN 3JIEKTPOJUT — HACBILIEHHBIN pacTtBop». I[IpomsBenenue
PacTBOPUMOCTHU. Y CJIOBUS BbIIAJACHUS U PACTBOPEHUS OCAIKA.

Paznen 5. OCHOBBI 2JIEKTPOXUMUM
Tema 1. DnekTpoXMMHYECKHE NPOLECCHI

Omnpenenenne u Kiaccu(pUKaLUs MMEKTPOXUMUIECKHUX TporieccoB. [loHsTHE 00 IeKTPOIHOM
noTeHmane. ['anpBannueckuii snemeHT [anuansa-SAkoOu. CtangapTHBIA BOJOPOAHBIA 3JIEKTPOJ.
VpaBuenne  Hepucra. Pacuer 3OJIC  rambpBanmyeckoro  sneMeHta.  OKHCIUTENBHO-
BOCCTAHOBUTENbHBIN MOTeHIMan. HampaBiieHue mpoTeKaHUs OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxuumii. [lonspusanus d1eKTpoaOB.

XUMHYECKUE MCTOYHUKH TOKA. ['ambBaHMYECKUE dSJIEMEHThl. TOIUIMBHBIE HIIEMEHTBHI.
AKKYMYJIATOPBI.

DNEKTPOIN3 KaK OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIN ITPOLIECC. DIIEKTPOJIN3 C PACTBOPUMBIMU
U HepacTBOPUMBIMH aHoAaMHU. 3akoHbl Dapanes.

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

Knaccugukanus KOppO3MOHHBIX IPOLECCOB. DNEKTpoXxuMHuueckas kopposus. Kopposus c
KHUCJIOPOJITHOM M BOJOpOJHOHN aenonspuzauued. KoHTakTHass Kopposus. DJIEKTpOXHUMHUYECKas
KOPpO3Usl MaJIOYTJIEPOIUCTON CTaNIH.

Xumnueckass koppo3usa. ['a3oBas kKoppo3usi. XHUMHUECKas KOppo3us B JKUIKHX
HEDJIEKTPOJINTAX.

MeTobl 3alUTHl OT KOPpO3uU. 3ammuTHas atMocdepa. MHruOUTOpsl KOppO3HH. 3aliuTHBIE
MOKPBITUS: METAJUIMYECKUE, HEMETaJUINYeCKue. DIEKTPOXUMUYECKas 3aluTa.

34  TemaTnka CeMHMHAPCKUX/NIPAKTHYECKHUX U JIA00OPATOPHBIX 3aHATHI

3.4.1. JlaGopaTopHble 3aHATUS

Pazgen 1. OcHoBHEIE CTCXUOMCTPUUCCKHUEC 3aKOHBI XUMHU



Jlabopamopnasa paboma Nel. Texuwuxa 6e3onacHocmu npu pabome 6 XUMUYECKOU
aabopamopuu. 3HaKOMCmMe0 ¢ 1a00PaAMopPHLIM 000PYO0BAHUEM.

Jlabopamopnas paboma No2. Pacuem OnuHbl Xumuyeckol cés3u

Pazgen 2. OCHOBBI XUMHUYECKON TEPMOIUHAMUKH

Jlabopamopnas paboma Ne3. Duepeemuueckue 3¢ghghexmol XumMuueckux peaxyutl

Paznen 3. Xumuueckasi KHHETUKA M KaTaJIn3

Jlabopamopnas paboma Ne 4. Ckopocme xumuueckux peakyuu. Xumuueckoe pasHogecue

Paznen 4. PactBopbl

Jlabopamopnas paboma NoS. Pacmeopul s1exmponumos

Jlabopamopnas paboma Ne6. OxuciumenbHo-60CCMaHO8umMeNbHblE PeaKyul

Tema 5. OCHOBBI 3JEKTPOXUMUU

Jlabopamopnas paboma Nel. Psio HanpsisiceHuil Memaiios u 21eKmpoXuMuyecKkds Koppo3sus.

Jlabopamopnas paboma Ne8. dnexmponus pacmeopos 31eKmpoaumos

3.5 TemaTuka KypcoBbIX NPOEKTOB (KYPCOBBIX padoT)
KypcoBbie paboTsl HE IPEyCMOTPEHBI

4, YueOHO-MeTOAMYeCKOEe U HHPOPMALIHOHHOE o0ecriedyeHue

4.1 OcHoBHas JuTEpaTypa
1. MapteiaoBa, T. B. Xumus: yueOHUK ¥ MPAKTUKYM ISl IpUKIaaHOTO OakanaBpuara / T.

B. MaptsinoBa, 1. B. Apramonosa, E. b. I'onynos ; nog penakuueit T. B. MapTbeiHOBOM. —
Mocksa: U3narensctBo FOpaiit, 2015. — 393 ¢. — (bakanasp. [Ipuxmagnoii kype). — ISBN
978-5-9916-4223-1.

4.2  JlonmoJHUTEJIbHAs JIUTEpaTypa

1. Xumus [Dnexkrponnsiii pecypc]: yue0. / JI.H. baunos [u ap.]. — Dnektpon. nan. — CaHKT-
[TerepOypr: Jlanp, 2012. — 480 c. — Pexxum nocrymna: https://e.lanbook.com/book/4040. —
3ari. ¢ sKpaHa.

2. benkuna, E.M. OOmas u HeopraHudeckas XHUMHUSA: Yy4eOHO-METOAMYECKOE IocoOue
[DnexTpoHHbIH pecypc]: yueb.-metoa. mocobue / E.W. benkuna, K.I1. Yyrinosa. — DnekTpoH.
nan. — Cankr-IlerepOypr: HUY UTMO, 2015. — 56 c¢. — Pexum pgocryna:
https://e.lanbook.com/book/91516. — 3aru. ¢ skpaHa.

3. Konommna, C.H. Manplii nabopaTopHbIi NpakTUKyM MO XUMHH. [l CTyAEHTOB
HanpasiieHus noArotosku 190600 - "Okcmryaranus TpaHCIOPTHO-TEXHOJIOTHUECKUX MAlINH
1 KOMILIEKCOB" [DneKTpoHHbIH pecypc]: yueb. mocobue / C.H. Konomuna, B.A. [Tuckypesa.
— OunexktpoH. nmaH. — Open: Openl’AY, 2014. — 128 c. — Pexum nocryna:
https://e.lanbook.com/book/71384. — 3aru. ¢ skpaHa.

4.3  DJeKTpPOHHBbIE 00pa3oBaTeibHbIE PeCypPChl
1. DaextpoHHbIE 00pa3oBaTeIbHBIC PECYPCHI (OHIAWH-KYPC), COIEPIKAIINE MATSPHUAIT JICKI[HI
(TEeKCT JIEKIIMH ¥ Tpe3eHTallH), BUACO U ONMUCaHHE JIaDOpaTOPHBIX PadoT, MPOMEKYTOUHbIE
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Y UTOTOBBIE TECTHI 110 MaTepHaliaM Kypca JOCTYIHBI s u3ydeHus Ha miatgopme LMS mo
cceeuike: https://online.mospolytech.ru/course/view.php?id=567

2. UurepHeT-pecypehl BKIIIOYAIOT y4eOHO-METOJHYECKHE MATEPUAIIBI B JIEKTPOHHOM BHJIE,
mpeACTaBACHHBIE Ha  caiite  http://mospolytech.ru/ B  pasmene  «bubnuorexa»
http://lib.mami.ru/lib/ebs

3. [Tone3urie y‘le6H0-MeTOI[I/I‘ICCKI/IC u I/IH(l)OpMaHI/IOHHBIe MaT€pHralibl IIpPEACTaBJICHbBI Ha
caiitax: http://www.chem.msu.ru/rus/elibrary/welcome.html

4.4. 0P 1o 1aHHOM JUCHHUILJINHE CChUIKE:
https://online.mospolytech.ru/course/view.php?id=567

5. MarepunanbHO-TeXHHYeCKOe o0ecreyeHue

e Aymutopuu u nadoparopun kadeapsl « XuMOHoTEX» 000pYAOBAHBI KOMIIBIOTEPHOH U MYJIb-
TUMEIUNHON TEXHUKOU.

e Jlng mpoBeaeHus 1aOOPATOPHOrO MPAKTUKyMa Ha COBPEMEHHOM YPOBHE IPH BBINOJIHEHUU
1ab0paToOpHBIX paboT MPEeAYCMOTPEHO UCIIOJIb30BAHUE CIIEAYIONIEr0 000PyAOBaHNUS:
. DOTOINEKTPUUYECKUN KATIOPUMETP

. AKBaIUCTUILIATOP

. AHanUTUYECKUE BECHI

. TexHnyeckue Becsl

. DIEeKTPUYECKUM MOJIYTIPOBOIHUKOBBII BBITPSIMHUTEID
. MunnmmamnepMeTpsl

. CymunbHbIi mkad

0 N L B W N —

. @TOpPOMIIACTOBBIE KATOPUMETPHI
9. TepmomeTpsl

10. DnexTponnsepsl

11. pH-mMeTp-nonomep

12. BoiTskHBIE TIKA(BI

6. MeToauveckue peKOMeHIAlNU

6.1 MeroauvyecKkue peKOMEHIAIUH IJIS NMPENnoJIaBaTe/is M0 OpraHu3anuu
00y4eHust

Meroavka mnpenojaBaHUs AUCHUIUIMHBL «XUMHUS» W pealn3alus KOMIIETEHTHOCTHOTO
MOJIX0Jla B M3JI0KEHUH U BOCHPUITUU MaTepHalia NMpeaycMaTpUBAET HCIOIb30BaHUE CIETYIOIINX
AKTUBHBIX M MHTEPAKTUBHBIX (JOPM MPOBEIAECHUS TPYMIOBHIX, UHIUBUIYATbHBIX, ayIUTOPHBIX U
BHEAYJIUTOPHBIX 3aHATHMN:

- YTEHHE JICKIMI C MCIIONIh30BAaHHNEM WHTEPAKTUBHBIX CPEJICTB HATSAHOCTH (IIPE3eHTAIINH,
BUJCO(PUIBMBI C IEMOHCTpALIMEH XUMUUYECKOTO SKCIIEPUMEHTA);

- BBIMIOJIHEHUE CTYACHTAMHU WHIUBUAYAIBHBIX CaMOCTOSITENBHBIX paboT u  padoT
71a00pPaTOPHOrO MPAKTHUKYMA.

[IpenycMoTpeHa BO3MOKHOCTh HCIOJIB30BAHUS AIIEKTPOHHOTO OOYYECHHSI, TUCTAHIIMOHHBIX
obOpasoBarenbHbIX TexHOJoTud. Bece martepmansr pazmemiatores B CJJO Mockosckoro [lomuTexa
(https://online.mospolytech.ru).


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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6.2 MeToauueckue yKazaHusi AJ1s1 00y4alOUIUXCsI M0 OCBOCHHUIO U CIUNIMHBI

B mporecce 00y4ueHUsT HCIONB3YIOTCS CIEAYIONUE OIEHOYHBIE (DOPMBI CAMOCTOSTEIHHOM
paboThI CTYIEHTOB, OLIEHOYHBIC CPEJACTBA TEKYIErO0 KOHTPOJIS YCIIEBAEMOCTH M IPOMEKYTOUHBIX
aTTeCcTallui:

1) KOHTPOJIBHBIC BOIPOCHI,

2) MHIUBUAYAIbHBIC 3aaHHS,

3) MOATrOTOBKA M 3aIUTa JTA0OPATOPHBIX padoT,

4) TectoBble 3a1aHus B cucteme LMS.

J1y1s 3aBepiieHust paboThl B CEMECTPE CTYACHT JIOJDKEH BBITIOJHUTE BCE JTA0OOpaTOPHBIE padOTHI,

KOHTPOJIbHBIC MCPOIIPUATHA, UMCTh IMOJTHBINA KOMIIIEKT IIOATOTOBJICHHBIX JOMAIITHUX 3aI[aHPII>'I.

HpOMe)KYTO‘IHaH arreécTanus 1o pe3yjabTaTaM CEMECTpPA IO JUCHUIITIMHE ITPOXOANUT B (bopMe
OK3aMcCHa.

7. @DoH/I OLIEHOYHBIX CPEICTB

7.1  MeToabl KOHTPOJISI U OLCHUBAHMS Pe3yJbTATOB 00y4eHUs!
[TpoMerxxyToYHas aTTecTalus 00yIaroumXxcs B GopMe IK3aMeHa IPOBOJHUTCS IO Pe3yIbTaTaM

BBINOJIHEHUS] BCEX BUJOB Yy4eOHOH paboOThl, MPEJYCMOTPEHHBIX Y4YEOHBIM IJIAHOM IO JaHHOH
JUCLHUIUIMHE (MOAYIIO), IPU 3TOM YYUTHIBAIOTCS PE3yJIbTaThl TEKYLIETr0 KOHTPOJIS YCIIEBAEMOCTH B
TedeHue cemecTtpa. OIeHKa CTENEeHM JOCTHUKEHHS OOYyJaroIIMMMCS IUIAHUPYEMBIX pPE3YJIbTaTOB
00y4yeHUs1 MO JUCUUILTUHE (MOAYJI0) MPOBOAMTCS IPENoJaBaTesieM, BEAYIIUM 3aHSATUSA IO
JUCLUIUIMHE (MOJYJII0) METOJOM 3KCHEpTHOM ouneHKU. JlomyckaeTcsi MCHOJIb30BaHUE OauIbHO-
PEUTHUHTOBOM CHCTEMBI, yUUTBIBAIOIIEH JOCTHXKEHUS 00yJarouiero B Teuenue cemecrpa. [lo uroram
HpOMe)KYTOqHOﬁ arrecragum 110 JUCHUIIIIMHE (MOIIy.]IIO) BBICTABJIACTCA OIICHKa <«OTJIHYHO»,
«XOpOILOY», «YAOBIECTBOPUTEIBHO» UIIU «HEYIOBIETBOPUTEIILHO.

K mpomexyTO4HON aTTECTallMK JOIYCKAIOTCA TOJIBKO CTYIEHTHI, BBIIIOJHUBIINE BCE BUIBI
yueOHOI1 paboThl, TpeTyCMOTPEHHbIE paboyeil MporpaMMoi 1Mo TUCHUIIMHE «XUMUS: BBITOJIHUIN
U 0(opMuUIIK JTAOOPATOPHBIE PaOOTHI, BHITOIHUIN KOHTPOJIbHBIE PAOOTHI.

7.2  Illlkana v KpUTEpPHH OLIEHUBAHUS Pe3YJbTATOB 00YUYEeHUsI

MIxana
Onucanue
OLICHUBAHUSA

Beimonnensl Bce Buibl yueOHOH paboOThI, MperTyCMOTPEHHbIE
y4yeOHbIM I1aHOM. CTyOeHT JEeMOHCTPUpPYET COOTBETCTBHE 3HAHMUH,
yMEHUH, HaBBIKOB NPUBEACHHBIM B TaOnMIax IOKaszaTesed, ornepupyer
0 NPUOOPETEeHHBIMU 3HAHUSAMH, YMEHHMSMH, HaBBIKAMH, MPHUMEHSET HX B
TTTHO CUTYaIUsX IMOBBIILIEHHOW CIOXHOCTU. [Ipum 3TOM MOTyT OBITH JOIMYIIEHBI
HE3HAYUTENIbHbIE OIHUOKH, HETOYHOCTH, 3aTPyTHEHUS MPU aHATTUTHUYECKUX
omnepanusx, IMEepeHOCe 3HAaHWW M YMEHHH Ha HOBBIE, HECTaHIapTHbBIC

CUTYallWH.

BrimonHeHs! Bce BUAbl yueOHON paboThl, MPEeAYyCMOTPEHHBIE
Xopomo y4eOHBIM MIaHOM. CTyJIEHT IEMOHCTPUPYET YaCTUYHOE COOTBETCTBHE
3HAHWUW, YMEHUH, HABBIKOB MTPUBEICHHBIM B Ta0JIMIIAX MOKa3aTeneH.




12

HOHYCKaIOTCH HE3HAYNUTCIbHBIC OIHI/I6KI/I, HETOYHOCTH, 3aTPYAHCHUA IIPU
AHAJIMTUYCCKUX OIICpalusiax.

Beimonnensl Bce BUABl y4eOHOH paboOTHI, MPeITyCMOTPEHHBIE
yueOHbIM TIaHoM. CTyIeHT JIEeMOHCTPUPYET HEIMOJIHOE COOTBETCTBUE
3HaHUH, YMEHWI, HaBBIKOB TNPUBEACHHBIM B TaONMIAX MOKa3aTeleH.

VY nosnersopure

JlomycKaloTCsl 3HAYMUTENbHBIE OINMOKH, TPOSBISIETCS HEIOCTaTOYHOCTh
JIBHO . . .

YMEHUH, 110 psAy NoKa3aTesei, 00yJaroluicss UCTIBITHIBACT 3HAUYUTEIbHBIC

3aTpyJHEHUS NP ONEPUPOBAHMM YMEHUSMU IIPU UX IIEPEHOCE HA HOBBIE

CUTyaLUH.

He Bbmonnen oauH winn  Oojee BHUAOB ydeOHOH paboOTHI,

IPEYCMOTPEHHBIX Y4eOHBIM MIaHOM. CTyJeHT AEMOHCTPUPYET HEIOJIHOe

COOTBETCTBUE 3HAHMH, YMEHHH, HABBIKOB IPHUBEICHHBIM B TaliMLAX
Heynosnersopu .

NoKa3aTese, JOMyCKaloTcsd 3HAYUTEIbHbIC OLIMOKM, MPOSBISIETCS
TEIBHO

OTCYTCTBHC 3HaHPII>i, YMCHI/Iﬁ, HaBBIKOB II0 pAOYy HOKaSaTCHeﬁ, CTYACHT
HCIBITBIBACT 3HAYUTCIIBHBIC 3aTPYAHCHUA IIPpHU ONICPUPOBAHNHN 3HAHUAMU U
YMCHHAMU IIPU UX MEPCHOCEC HA HOBBIC CUTYallH.

7.3  OueHouyHbIE CpeACTBA

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

HanmenoBanune [IpencraBnenue
KpaTkas xapakTepucTuKa OIeHOYHOTO CpeJi-
Ne OC | ouenounoro OLIEHOYHOTO CpeJi-
CTBa
cpencTBa ctBa B ®OC

Pa3znuyaroT 3agauu U 3a1aHA:

a) penpoAYKTUBHOI'O YPOBHS, IO3BOJISIOLINE
OLIEHUBATh U AMArHOCTUPOBATh 3HaHUE (aK-
TUYECKOro Marepuaia (0a3oBble  MOHSTHS,
ITOPUTMBI, (JaKThl) M YMEHUE MPABUIIBHO HC-
10JIb30BATh CHEIHaIbHbIE TEPMUHBI U MTOHS-
TUSl, y3HaBaHUE OOBEKTOB U3YUCHHSI B PAMKAX
OIIPEIENIEHHOT O Pa3/ieNna AUCHUILINHBL;

PasnoyposHe-
BbIE 32140 | 0) PEeKOHCTPYKTUBHOTO YPOBHS, TIO3BOJISIIO- Kommnekr pasHo-

1 S mue OlICHUBATh U IUArHO- YPOBHEBBIX 3a71a4 U
(P33) CTUPOBATh YMEHMs CUHTE3UPOBATh, aHAIIM3U- | 3aJJaHUU

poBaTh, 00001mAaTh PAKTUIECKUN U TEOPETH-
Yyeckuil Mmarepual ¢ GopMyIupOBaHUEM
KOHKPCTHEBIX BBIBOJOB, YCTa-
HOBJICHHEM IPUYUHHO-CIIEICTBEHHBIX CBSI3CH;
B) TBOPYECKOT'O YPOBHSI, TIO3BOJISFOIIIE OIIE-
HUBATh U IUarHOCTUPOBATh YMEHUS, UHTE-
TPHUPOBATh 3HAHMSI PA3TMYHBIX 00JIaCTeM, ap-
TYMEHTHPOBATh COOCTBEHHYIO TOUKY 3pEHUSI.
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CpencTBo KOHTPOJISL, OpraHU30BaHHOE Kak Clie-
LuaibHas Oecella MeJarorn4eckoro paboTHUKa
YcTHBIN onpoc,  [c 00ydJaronMMces Ha TEMBI, CBsI3aHHBIE ¢ M3ydae-[Borpocs! o
2 cobecejoBaHUE, |[MOM JUCLUILIMHOMN, U pAaCCUNTAHHOE HA BBIAC- [TeMaMm/pa3zenaM JIuc-
(YO) HeHre 00beMa 3HaHHUH, 00yJaroIerocs mno LATUTUHBI
OIIpeIeJIECHHOMY pa3zieiy, TeMe, mpodiieme U
T.I1.
Cucrtema CTaHJapTU3UPOBAHHbIX 3aJaHUH, 1103~
3 Tect BOJISIIOIIAS aBTOMATU3UpOBaTh [DOHJ TECTOBBIX
(T) MpouLeaypy U3MEPEHUs YPOBHS 3HAHUW U yMe- BajaHui
HUI 00yJaromerocs.

IIpumepbl pa3HOYPOBHEBBIX 33/1a4 U 3aaHuii 0 pa3aeny «OCHOBBI 3JTeKTPOXUMHUMN»
3amanue 1. B coenMHEHNN ¢ KaKUM IOJIY3JIEMEHTOM yKa3aHHBIA 3JEKTpoa OyaeT aHomom?
Hamnuimmre ypaBHEHHS] COOTBETCTBYIOIIUX MOJIYPEAKIIAMN.

No BapuanTa DIIEKTPOJ [TonyssiemMeHThI
1 Fe/Fe?* Co/Co?*, Zn/zZn**
2 Sn/Sn?* Fe/Fe?*, Cu/Cu?*,
3 Znizn? Cd/Cd?*, Mn/Mn?*
4 Cr/Cr3* Zn/Zn?*,Co/Co?*
5 Mn/Mn?* Ni/Ni%*, Al/AIRF

6 cd/Ccd? Sn/sSn?*, Zn/zn**

7 Co/Co? Cr/Cr®, Ni/Ni?*

8 Ni/Ni?* Cu/Cu?, FelFe?*
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?*

3ajanue 2. Pemmnre pacueTHyro 3a1ady.

1. Bpluncnure mnOTEHLMAN CepeOpsSHOTrO AJIEKTpoJa B HACHIIIEHHOM pactBope AgBr
(HP=6-1O'13), conepxkariero 0,01 mons/n KBr.
2. Paccuuraiite snexktpoanbiid noTeHman maraus B 0,1 M pactBope ero comu.

3. PaccuuraiiTe 37€KTpOJHBIA MOTEHIMAN LMHKA B PAaCTBOPE €ro COJM C KOHLEHTpaluei
HOHOB ZNn%*0,01 MoIB/11.

4. Paccuuraiite snekTpoaHbIi moTeHman mapradma B 0,001 M pactBope ero comu.

5. PaccuuTaiite anekTpoaHbiid noteHmain xpoma B 0,1 M pactBope ero cosiu.

6. Berurcinte MOTEHIMAT CBUHIIOBOTO AJIEKTPO/Ia B HackIieHHOM pactBope PhBra(ITP=9-10
®), eciit KoHIEHTpaIWMs HOHOB Br B pacTBOpe paBHa 1 MOJIB/.

7. KakoB moTeHIma1 BOJAOPOAHOro AekTpoaa npu pH 3,57

8. Paccumuraiite anexrpoaubiii notenuuan xenesa B 0,001 M pactope FeSOa.

9. PaccumTaiite snextpoaublii moreHnuman muHka B 0,1 M pactBope Zn(NO3)s.

10. BbluucnuTe KOHUEHTPAIMIO HMOHOB BOJOPOJAa B PacTBOPE, B KOTOPOM IOTEHIHAT
BOJIOPOJIHOTO 3JIEKTpOAa paBeH —82 MB.

11. Paccuuraiite >1eKTpOHBIN MOTEHIMAT PTYTH B PACTBOpPE, KOHIEHTpalus HoHoB Hg?'B
koTopoMm pasHa 0,001 mob/i.

12. Paccunraiite anmektpoanslil moreniman mapranma B 0,01 M pactBope MNnSQOa.
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13. KakoB moreHnuan measoro aiekrpona B 0,01 M pactBope CuSO4?

14. PaccuuTaiiTe 351eKTpoAHbIN noreHuuan kodbansta B 0,001 M pactBope ero couu.

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

3ananue 3. PacctaBbTe K03 PUIHEHTHI B cxeMe peakiuu. OLeHUuTe BepOsITHOCTh
MPOTEKAHUs Mpollecca B YKa3aHHOM HaIlpaBJIECHUU MIPU CTAHIAPTHBIX yclioBUsX. OTBET
MOJTBEPAUTE PACUETOM.

Ne Cxema peakiuu
BapHaHTa
1 H>SeOsz+HI—1,+Se+H,0
2 NaClO4s+KI1+H>S04—>NaCl+1>+K>S04+H.0
3 NaClOs+KI+H20—NaCl+I,+KOH
4 KMnO4+FeS04+H2S04—>MnSOs+ Fex(SO4)3+K2S04+H0
5 K>CrO4+KCI+H>,0—Cr(OH)3+KOH+Cl,
6 KBrOs+KBr+H>SO4—Br+K>S04+H>0
7 KClOs+FeClo+HCIl—FeClz+KCI+H0
8 NaBr+K>Cr,07+H2SO4—>Cr2(S04)3+Bra+K>SO4+NaSO4+H>0
9 SnCl>+HNO»+HCI—-SnCl4+NO+H>0
10 NaBr+MnO>+H>SO4—>MnSO4+Br,+Na>S04+H>0
11 HCI+MnO2—MnCl+Cl+H20
12 KBr+KCIO+H,O—KCI+Br,+KOH
13 K2Cro07+4KNO2+HNO3—Cr(NO3)3+ KNO3z+H>0O
14 Cr(OH)3+Cl,+NaOH—Na,CrO4+NaCl+H,0
15 KClOs+FeClo+HCIl—FeClz+KCI+H0

3ananue 4. Pemure pacueTHyo 3a/1aqy.

1. Boruuciere DJIC anemenTa, coctosinero u3 Zn B 0,1 M pacteop ZnSOs u Pb B 0,02 M
pactBope Pb(NO3)2. CocTaBbTe cXeMy dJIeMEHTA.

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

3. Uemy paBen J/IC ranpBaHUYECKOTO 3JIEMEHTA, COCTABICHHOTO U3 CepeOpsSHOTO IEKTPoaa
B 0,1 M pactBope AgQNO3 u cTaHIapTHOTO BOJIOPOAHOTO AIIEKTpoaa?

4. Paccunraiite D/]C ralbBAHHYECKOTO 3JIEMEHTA, COCTOSIIIETO U3 HOPMAILHOTO BOJIOPOJI-
HOTO 3JIEKTPOJIa U BOAOPOTHOTO AJIEKTpoa B pacTBope ¢ pH=12.

5. DJIC snemeHTa, cocTaBieHHOro u3 craHmaptHoro Ho/2H' u cBuHIOBOTO 3iIeKTpOIa B
pactBope 1 M conu cBuHIa, paBeH 126 MB. KakoB noTeHuman cCBUHLIOBOTO 351eKTpoa?

6. Paccuumaiime 3/{C snemenma, cocmasneHHo20 U3 MeOHO20 U CBUHYOBO20 DJIEKMPOOO8 &
0,01 M pacmeopax ux coneti.

7. Paccumnraiite DJIC snemenra, cocraBiennoro u3 maraus B 0,01 M pactBope ero conu u
cepebpa 0,1 M pactope AgNO:s.

8. Berauciure 3/1C anemenTa, cocrosiiero u3z Zn 80,001 M pactBopeZnSO4 1 cTaHIapTHOTO
BOJIOPOJHOTO 3JIEKTPOAA.

9. Berunciure 3/1C MeTHO-IIMHKOBOTO 3JIEMEHTA, €CJIU METAJIJIbI TOTPYKEHBI COOTBET-
ctBeHHO B 0,1 M u 0,2 M pacTBOpsI UX COJIEH.

10. PaccuuTtaiite D/1C s5eMeHTa U3 CTaHAAPTHOTO BOJIOPOJHOTO U XPOMOBOTO AJIEKTPOAA B
0,1 M pactBOpe ero conu.

11. Paccumuraiite 3/1C s5memMeHTa, COCTABIIEHHOTO U3 MAapTraH€BOr0 U METHOTO 3JIEKTPOJIOB B
0,001 M u 0,1M pacTBOpax UX COJEN COOTBETCTBEHHO.
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12. Paccunraitte DJIC anementa, cocrapiennoro u3z maraus B 0,01 M pactBope ero conu u
ceunma B 0,1 M pactBope Pb(NO3)>.

13. Yemy paBen 2/JIC cBUHIIOBO- IMHKOBOTO AJIEMEHTA, €CIIM MeTasuibl norpyxenst B 0,01 M
pacTBOPbI CBOUX COJIEH?

14. O/1C anemeHTa, COCTOALIETO U3 CTAHJAPTHOTIO BOJAOPOJHOTO M CBUHLIOBOIO 3JIEKTPO/IOB,
coctaniisieT -160 MB. KakoBa KoHIIeHTpalus COJIM CBUHIIA?

15. Paccuumatime 3/[C snemenma, cocmasnennozo uz kobaroma 6 0,1 M pacmeope ceéoetl
conu u meou 6 0,01 M pacmeope cyrvgpama meou.

3azanue 5. Hanncate ypaBHEHUs peakluil 3JIEKTpOJIM3a Ha MHEPTHBIX JIEKTPOJax paciuiaBa

COJIU:
Bapuanr |1 2 3 4 5 6 7 8
Coub NaCl CaCl; CuBr, | MgClz | K;S Nal CuCl; | BaBr2
Bapuanr |9 10 11 12 13 14 15
Coutb MgBr» RbCl Na>S K>Se SrCl; Bal MnBr;
3ajanue 6. Hanmcath ypaBHEHHSI PEAKITUi AJICKTPOJIM3a HA HHEPTHBIX AJIEKTPOIaX PaCTBOPOB
COJICH:
Bapwmanr | 1 2 3 4 5 6 7 8
Conu NiSO; | CaCl, CuSOs | NaxSOs | AgNOz | FeCls Cu(NOs). | BaS
K>SOs | Ba(NOs3)> | NaxCOs | CrCl KNOs Li>SOs | AI(NO3)3 | KoCO3
Bapuanr | 9 10 11 12 13 14 15
Comn BaCl. | Na:S CuCl; Mgl CaCl; KoSe Ca(ClO)2
LINO3z | CH3COOK | NaNOs | KoSOs4 | KoCOz | RbSO4 | Ph(CH3COO)2

3ananue 7. Kakue u3 HOHOB, UMEIOIIUXCS B PACTBOPE, U B KaKOW MOCIIEI0BATEIBHOCTH OyIyT
pa3pspKaThCsl Ha KaTOJ/IE U aHOJE?

Bapuant Honsl B pactBOpe Bapunant Honsl B pactBOpe
1 S0+*, K*, Fe**, CI,, Cu* 2 NOs, APF*, Sn*, CI, Ni**
3 Be?*, CH3COO", H*, Pb?*, I 4 Mg?*, I, Cr¥*, SO4%, Cu?*
5 S*, H*, CI, POs*, Na* 6 S04%#, Hg?*, Co?*, NOs', Na*
7 NOg, Fe**, H*, I, Br 8 CHsCOO', Pb**, K*, CI', Ni**
9 Zn**, ClOg, Na*, Br,, H* 10 SO.4%, 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 pacueTHyro 3a1auy.

1. Kak u3MeHsATCS Macchl MEAHBIX KaToJa M aHOJA, €CJIM 4Yepe3 pacTBOp cyibdara mMeau
MPOITYCKATh 3JIEKTPUUYECKHI TOK criioit 1,5 A B Teduenue 3 yacos?

2. Kakoe KOMMYeCTBO 3JEKTpUYECTBA MOTpedyeTcs Ui BBIACIEHUS W3 PacTBOpa CEpHOIl
kucioTsl 20 r Bogopoaa?

3. 3a 10 munym uz pacmeopa niamurogou coau mox cuniou 5A evidenun 1,517 & memanna.
Onpedenume MONAPHYIO MACCY IKBUBANEHMA NIATNUHb.

4. CkojpKO BpeMenu notpedyercst st ocaxaenus 100 r cBunia u3 pacropa Pb(CH3COO);
TOKOM cuJjioit 3 A?

5. Uemy paBHa SKBHBaJICHTHAsl Macca KaJMus, €CJIH JUIsl BbIIeTIeHHs 1 T ero u3 paciiaBa colu
HaJ0 IponycTuTh yepe3 pactsop 1717 Ki anekrpuyecrsa?

6. Kakoe xonn4ecTBo 31eKTpuyecTBa NOTpedyeTcs Ui moiaydeHus 1, 28 Kr uncToit Mmenu u3
pacTBOpa ee conu?
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7. CKoJbKO BpeMeHHU noTpedyercs s nonydeHus 10 1 Kucinopoaa 3JIeKTpoIr30M pacTBopa
NaOH npu cune Toka 2A?

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

9. Uepes pactBop cyibhara HaTpus B TeueHue 10 MuHyT npomyckanu Tok cwioi 0,5 A. Kakue
IPOAYKTHl M B KaKUX KOJIMYECTBAX OOpa3yloTCs Ha IUIATHHOBBIX KaToAe M aHOAE (dIEKTPOIHBIC
IIPOCTPaHCTBA pa3esieHbl Auadparmoi)?

10. Tok cuioit 2 A Beigenser u3 pactsopa xjnopuza 3onora(lll) B teuenne 1 waca 4,905 r
30J10Ta. BpluMcauTe SKBUBAIEHT 3TOT0 METalIa.

11. Kakas macca cepeOpa BBLICITUTCS MPU MPOXOXKICHUU TOKA CHIIONH 6 A depe3 pacTBOp
AgNOs3 B Teuenuu 30 MunyT?

12. Tpu mpoxoxnenun yepes pactBop NaOH B Teuenme 2 MuHyT Bhigenuaoch 30 cm®
BOJIOpoJia pu H.y. Haiinure cuity Toka.

13. IIpu npoxoxnenun Toka cuioi 0,5 A 3a 1 yac u3 pacrsopa CuSOs Bezenmiocsk 0,5927 r
menu. Onpenennure MOJIIPHYIO Maccy SKBUBAJICHTA MEJIH.

14. Kakoit o0beM kuciiopoja (H.y.) BBIICTUTCS MPHU MPOITYCKAHUH TOKa CHIION 6 A B TeUEeHHE
30 munyT uepe3 BoaHbIi pactBop KOH?

15. Toxk cuinoii 1,5 A nmpoxoaut 4epe3 pactBop BiClz B Teuenue 20 munyt. Haitnure maccy
PAa3JI0KUBLIETOCS HJIEKTPOJINTA.

3aganue 9. PemuTe 3aauy Ha pacyeT BbIXOJa 10 TOKY.

1. Ipu npoxoxaeanu 18000 K snexrpudecTBa depe3 MOIKUCICHHBIA PacTBOp CyibdaTa
HUKEJ Ha KaToJle BBLACIMIOCh 5 T HUKelNs. Bbruncnure BBIXOA IO TOKY Ul IpoOLiecca BbIIEICHUS
HUKEJS 1 00beM 00pa30BaBLIEr0Cs BOJOPO/IA.

2. BelumciuTe BBIXOJ 110 TOKY, eciu u3 pactBopa AUCls B Teuenue 1 yaca mpu cuiie Toka 2 A
BBIAEITHIOCE 4,5 T 30J10TA.

3. Tok cuoii 1,5 A Beizenun u3 pactBopa CdSO4 3a 40 munyT 2 T Kaamust. Berauciure BbIX0T
10 TOKY.

4. Kaxkas macca cepeOpa BbIIEIUTCS IPU MIPONyCKaHUU Toka cuiioit 3 A yepe3 pactBop AgNO3
B TeueHre 30 MUHYT, €ClIi BBIXO/ IO TOKY cocTaBisieT 95%?

5. Beraucnure BBIXOJ 110 TOKY, €ciu pu mpoxoxxaeHnH 8000 A -4 35ieKTpUyecTBa BbIACTHIOCH
4,48 xr kanpus u3 pacmiasa CaCle.

6. CKOJIbKO MeNU BBIIEIUTCS Ha KaToJle, IPU MPOMYCKaHWU Toka cuioi 1,5 A B TeueHue 2
4acoB, €CJIN BBIXOJ 110 TOKY cocTaBisieT 80%”?

7. llpu paduHIpOBaHUM MEIU U3 PACTBOPA COJH BbIAeNsaeTcs 338 r Meu MPHU MPOXO0KICHUH
300 a-4 anexTpuuecTBa. BeruncanuTe BBIXOI MOTOKY.

8. BbrunciouTe BBIXOJ MO TOKY, ecnu B BaHHe npu cuie Toka 400000 A B TeueHue 5 4
BBIACTMIIOCH 72,6 KT MarHust u3 pacruiaa MgCla.

9. Kakas macca cBunIa Boiaenutcs npu aiektponuse PD(NO3), B Teuenue 1 waca npu cuiie
TOKa 5 A, €ciiv BBIXOJ IO TOKY cOCTaBisAeT 75%”?

10. Tok cuioit 3 A BeIIENsIET U3 pacTBOpa oy Kaamus 3a 1 yac 6 r metayuia. Beraucnure
BBIXOJ 110 TOKY.

11. TTpu mpoxoxaernn Toka cwioi 0,5 A 3a 30 munyT u3 pactBopa CuSO4 BeIEIITOCH 0,27
r meau. Onpenennre BbIXOJ M0 TOKY.

12. Kakoit 06beM BOOpOJa BBIACIUTCS MPU IPONYCKAaHUM Yepe3 PacTBOP CEPHOU KHUCIOTHI
TOKa CUJION 2 A B TeueHue 2 4acoB, BBIXOJ MO TOKY cocTaBiseT 93%?

13. Ilpu mpomryckanuu Toka cuioi 2,5 A gepes pactBop ZnSO4 B TeueHUe 2 4acoB Ha KaTo/Ie
BbIIETWIOCH 5,1 T uHKa. OnpenenuTe BBIXOJ IO TOKY.

14. Borunciute Maccy HUKeIs, BeiaeauBierocs npu anekrponuse NiCl, Tokom 2 A B TeueHue
30 MuHYT, ecaH BbIX0J 1O TOKY cocTasiseT 90%.

15. Cronvko Kn snekmpuuecmea nompebyemcs 051 NOAYYeHUs 2 MoJeld 8000pooa
NEKMPOIUZOM 800bl, eClU 8bIX00 NO MOKY cocmasnsem 85%?



3apanue 10. Kakoil U3 HaxoAsmuXxcs B KOHTAKTE METAJUIOB Oy/I€T MOABEPraThcsi KOPPO3HUHU B
arpeccuBHOM cpene? Hamumwure ypaBHEHUS KaTOJHOI'O M aHOAHOTO INPOLIECCOB B a) KHUCIIOW, O)

HEHUTpaJIbHOU cpeax.
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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 U KATAJIU3»

1. Koncranrta CKOpPOCTH XHUMHYSCKOM PE€aKnun HE 3aBUCUT OT ...

1) TpHUPOIBI pearupyIOIINX BEIIECTB;

2) KOHIIEHTpAIMH PEarkpyroLInX BEIIECTB;

3) TeMmeparypsi.

2. 3aMepeHne MHTEHCHBHOCTH MOTJIOIICHHS CBETA —

1) pedpakromerpus;

2) (HOTODIEKTPOKOIOPUMETPHSI;

3) KyJOHOMETpHSL.

3. UacTHBIC KHHETHYECKHUE MTOPSIKUA MOTYT IPHHUMATh 3HAUCHHUSL:

1) wuenblie, IPOOHBIE;

2) HyIlIeBbIC, OTPHUIIATEIbHBIC,

3) Bce BBIIIC IEPEYUCICHHBIC.

4. NO2+CO=NO+CO; — ypaBHEHHE ... pEaKIUU:

1) MOHOMOJIEKYJISIPHOH,

2) OUMOJIEKYISPHOH,

3) TpPUMOJEKYISIPHOIA.

5. KoHIeHTpanus JMHEHHO YMEHBIIAETCS CO BDEMCHEM B PEaKIHUsX ... [OPSIKA:
1) wnynesoro;

2) TepBOro;

3) BrOpOTO.

6. -1 ks -
C

0
1) KuHeTHYeCKOe ypaBHEHHE MEPBOTO MOPSIIKA;
2) KUHETUYECKOE YpaBHCHHUE HYJICBOTO MOPSIKA;
3) KHHETHYECKOe ypaBHEHHE BTOPOTO MOPSIKA.
7. DHeprus cBeTa I0JHKHA OBITH MOTIIONICHA MOJIEKYJION pearupyroniero CoeTMHeHUs —
1) 3axon I'porrryca-/Ipeiinepa;
2) 3akoH llItapka u DiiHIITeiHA;
3) BTOpOIi 3aKOH HOTOXUMHHU.

C
8. k= 2,303l lg—2 - KOHCTaHTa CKOPOCTH PEAKIHH ... TIOPAIKA.
T

1) HyneBoro.

2) TepBoro,

3) BTOpOTO.

9.K PA3BETBJICHHBIM LCITHBIM PCAKIIUAM OTHOCHUTCA pCaKIuAd ...
1) xJOpUpOBaHUS YrIIEBOOPOIOB;
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2) ropeHue OCH3MHA B IBUraTele;

3) B3pBIB BOAOPOAA H XJIOpA.

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

2) KUHETHYECKHM KOHTPOJIEM;

3) BHyTpUAND(Y3HOHHBIM KOHTPOJIEM.

IIpuMepHbIe BApHAHTHI KOHTPOJIbHOMH PadoThI

BapuanTt 1

3ananue 1. TepmoxuMuueckoe ypaBHEHHE peakiuu oOpa3oBanus xiopuaa Gocdopa (I11):

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

Onpenenutk, kakas Mmacca ¢pocdopa BCTyUIA B peakinio, eciu Beyienmiock 1200 kIx
TETUIOTHI.

3amanwue 2. [loap3ysach ClipaBOYHBIMHU TaHHBIMH, PACCYUTATH CTAHAAPTHYIO SHEPTUIO
['n60ca nanHol peakuuu rnpu temmeparype 298 K u ykazaTh, BO3MOKHO JIH CAMOITPOU3BOJIEHOE
NPOTEKAaHHUEe PeaKIMu npu CTaHAapTHBIX yciaoBusx: NH3 ) + HCl) = NH4Cl ).

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

MIPH YBEJIMUCHHUH JIABJICHUS B cucTeMe B 3 pa3a? CUMTaTh 3Ty PEAKIIMIO AIIEMEHTAPHOM.

3amanwue 4. s HEKOTOPOH peakuy MepPBOTro MOPSIKa OBUIN OIPEIEIICHBI ABE KOHCTAHTHI
ckopoctu: ipu 71 =313 K ki=9:107 mun 'u 7= 318 K k2 =1,3-10 2 mun"'. Onpenenurs
DHEPTHI0 aKTUBALUH F, ¥ TPEAIKCIIOHSHIMABHBI MHOXKHUTEID Ko B ypaBHEHUU AppeHuyca Juis
3TOU pEeaKIvu.

3amanue 5. OnpeaenuTh, B KAKyI0 CTOPOHY CMECTHTCS TIOJI0KEHHUE PaBHOBECHUS PEaKIUH:

2NO() + Clyy S 2NOCl(ry , ArHP08=-73,6 kJ[)k, eciu: a) HOBBICUTH TEMIIEPATYpPY B
cucreme; 0) MOHU3UTH OOIIIee JaBIEHHE B CUCTEME; B) YBEIMUUTH KOHIIEHTPAIIUIO XJI0pa; T) BBECTH
KaTajau3aTop.

Bapmuanr 2

3amanue 1. CorimacHO TEPMOXUMHUYECKOMY YPAaBHEHHUIO PEAKIIUU TOPEHHSI METaHa:

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

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

3ananue 2. [loap3ysack CipaBOUYHBIMU TaHHBIMH, PACCUMTATh CTAaHAAPTHYIO SHEPTUIO
['n06ca nanHoM peakuuu npu TemnepaTtype 298 K u ykazaTb, BO3MOXKHO JIM CaMOIIPOU3BOJIBHOE
NPOTEKaHHWE PEeaKLUH MTPHU CTAHIAPTHBIX YCIOBHSIX:

CHa4 (1) + CO2) = 2COry + 2Ho(n).

3ananue 3. OnpeaenuTsb, Kak u3MeHUTCs ckopocTh npsimMoit peakuuu: 2NO ) + Oz (= 2NO2
W)

IIPU YMEHBIIEHUH JIaBJIeHUs B cucteMe B 3 pa3a? CunuTaTh 3Ty peakiuio 3JIeMEHTapHOM.

3ananue 4. Jlns HEKOTOPOH peakIiy MePBOro Mopsiika ObLTN ONpeAeTeHbI JBE KOHCTAHTHI
ckopoctu: ipu T1=298 K ki=2,2-10 mun 'uT2=303 K k2 =4,1-10" mun "' . Onpenenuts
SHEPTHI0 aKTUBALUH F, M MPEAIKCIIOHSHIMABHBI MHOXHUTEID Ko B ypaBHEHUU AppeHuyca Juis
ATOM pPEAKIUU.

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

2CuOq) + COm S Cu20¢ry + CO2(r), ArH <0, ecnu: a) yBEeTHUUTD TEMIIEPATYPy B CHCTEME;

0) yMEHBIITUTH 0011Iee JaBJICHUE B CUCTEME; B) YBEIUYHUTH KOHIICHTPAIMIO OKCHA YIIIepoaa
(1);

I') YMEHBIIUTH NapIuaibHoe naBienue okcuna yraeposa (I1); 1) BBectu karanuzaTop.

Bapuanr 3
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3ananue 1. B pesynpTaTe peakuuy, TEpMOXUMUYECKOE YPAaBHEHNE KOTOPOM:

C2Hs0H () + 302 S 2CO02(r) + 3H20x), Ar H%98 = —1374 Ik,

BbiemiIochk 710 kJ{xk TernnoTsl. BeluucanTe Maccy 3TaHoa, yYaCTBYIOIIETO B peakluu
OKHCJICHHUS.

3ananue 2. [Tonp3ysck CIpaBOYHBIMU JAHHBIMH, PACCUNTATh CTAHJAPTHYIO SHEPIHIO
['u60ca nanHO# peakiuu npu Temneparype 298 K u ykazaTh, BO3MOXKHO JIH CAMOTIPOU3BOJIBHOE
IIPOTEKAHNE PEAKIIMH ITPU CTAHJAPTHBIX YCIOBMSIX:

CO2 (1) + SO2r) = SO3(r) + CO).

3ananue 3. OnpeaenuTb, Kak U3MEHUTCs CKopocTh npsimoit peakiuu: 2NO ) + Cly () =
2NOCl ()

IIPY YMEHBIIEHUN KOHIIeHTpaluu okcuza azota (II) B 2 paza. Cuurars 3Ty peakuuio
3JIEMEHTapHOI.

3ananue 4. [l HEKOTOPOU PEaKIUK MEPBOTO MOPSIIKA ObLTH OMPEACTICHBI BE KOHCTAHTHI
ckopocti: ipu T1=353 K k1 =7,5102 mun ' u 72=373 K k2 =9,4-10"2 mun ~'. Onpenenurs
SHEPrHI0 akTUBaLUK E, ¥ IPeIdKCIIOHSHIIMABHBI MHOXKHUTEID Ko B ypaBHEHUU AppeHuyca Juis
3TOU pEeaKIvu.

3ananue 5. OnpenenuThb, B KaKyl0 CTOPOHY CMECTUTCS T0JIOXKEHHUE PABHOBECHUS PEAKIINU:

CHaw) + 2H20 () S COx(r) + 4H2 (1, ArH <0, ecniu: a) yBeIHUUTh TEMIIEPATYPY B CUCTEME;

0) TOHU3UTH O0IIIEee JaBIICHNE B CUCTEME; B) YBEIMYUTh KOHIIEHTPAIMIO METaHA;

T') IOHU3UTh MapIUAIbHOE 1aBIICHUE METaHa; ) BBECTU KaTaau3aTop.

Bapuanr 4

3aganue 1. Tepmoxummuyeckoe ypaBHEHUE peakiuu ruapoiusa xiaopuaa dhocopa (V):

PClswy + H2Or) = POCl360 + 2HCl (), ArH%gs =—170 /.

Onpenenuth, kKakas macca xsmopuaa gochopa (V) BCTynuia B peakiyio, €CIId TETUIOBOM
s dext cocTaBua 520 kJIx.

3amanwue 2. [loap3ysach ClipaBOYHBIMHU TaHHBIMH, PACCYMTATh CTAHAAPTHYIO SHEPTUIO
I'n66ca nanHoi peakuuu npu tremmnepatrype 298 K 1 ykazaTb, BO3MOXKHO JI CAMOIIPOU3BOJIBHOE
NPOTEKaHWE PEAKIIUH ITPH CTAHIAPTHBIX YCIOBHSX:

SO2) + NO2ry) =SOs3 () + NOy.

3ananue 3. OnpenenuTtb, BO CKOJIbKO pa3 U3MEHHUTCS CKOPOCTh YCIOBHOM MPSMOM peakliuu:

2A0+ By —>Cn+D

MIPH yBETHMUEHUH 00beMa CUCTEMBI B 2 pa3a, €ClI 3Ta Peakus dJIEMEHTapHasl.

3ananue 4. OnpeaenuTsb, Ha CKOJIBKO TPalycOB HEOOXOIMMO MOBBICUThH TEMIIEPATYPY,
yTOOBI CKOPOCTh peakiu Bo3pocia B 500 pas, eciu TeMrepaTypHbIi KO3hOUIIMEHT CKOPOCTH
peakuuu y = 2,5.

3amanue 5. OnpeaenuTh, B KAKyI0 CTOPOHY CMECTHTCS TIOJIOKEHUE PAaBHOBECHS PEAKIINH:

2COm) + Oy 5 2CO2r), ArH%gs <0, ecru: a) MOBBICUTH O0IIIEE TABICHUE B CUCTEME;

0) yBEJIMYUTH TEMIIEPATYPY B CUCTEME; B) YBEJIIMYUTh KOHLIEHTpaluio okcuaa yrieposa (II);

I') 3aMEHHUTb KUCIOPOJI Ha BO3/YX.

Bapuanr §

3ananue 1. B pe3ynbpTaTe peakuun, TEpPMOXUMHAYECKOE YPABHEHUE KOTOPOM

4FeSyr) + 1102 () S 8S0xr) + 2Fe203(r), Ar H%08 = —3310 x]Ik,

BbIIeI0Ch 350 kK TermaoTel. Beraucauts Maccy oopasoBasierocst okcuia xenesa (11).

3ananue 2. [loap3ysach ClipaBOYHBIMHU TaHHBIMH, PACCUMTATh CTAaHAAPTHYIO SHEPTUIO
['n06ca nanHoM peakuu npu TemnepaTtype 298 K u ykazaTb, BO3MOXKHO JIM CaMOIIPOU3BOJILHOE
NpOTEKaHHUE JaHHOW PEeaKLMH MPH CTAaHAAPTHBIX YCIOBUSIX:

2CH4 ) + COzy = CH3COCHS3 () + H20().
3ananue 3. OnpenenuTtb, BO CKOJIBKO pa3 U3MEHHUTCS CKOPOCTh MPSIMOM peaKIuu:
Hooy + oy =2 Hle
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IIPY OAHOBPEMEHHOM YMEHBILIEHUH KOHLIEHTPALMK BOAOpoJa U oxaa B 3 pa3za? CuuTaiite
3Ty PEaKIUIO AJIEMEHTapHOM.

3ananue 4. BerancianTth, Ipu Kakoil TeMiieparype T2 3aBepIIMTCsS HEKOTOpask peaklys B
teuenue to = 30 muH, ecau npu Temriepatype T1= 25°C ona npotekaer 3a {1 = 3 gaca.
TemmneparypHbiit K03 PUIIHEHT CKOPOCTH peakuu y = 3.

3ananue 5. OnpenenuTtpb, B KaKyl0 CTOPOHY CMECTHUTCS IOJIOKEHHUE PABHOBECHUS PEAKIINH:

2H>r) + O20) 5 2H20(r), ArH%ogs < 0, eciiu: a) mOHU3UTH 0OIIIEE TABIICHHE B CUCTEME;

0) MOBBICUTH TEMIIEPATYpPy B CUCTEME; B) J0OABUTH BOJOPO/I; T') T0OABUTH Maphl BOIBI.

Bapuanrt 6

3ananue 1. [lomydyeHne a30THOW KUCIOTHI MPOUCXOANUT B COOTBETCTBHH C YPAaBHEHUEM

ANOyr) + O2) + 2H2000 S 4HNO300) , ArH%gs= — 252 xJIk.

Omnpenenutbs Maccy 00pa3oBaBIICICS KUCIOTBI, €CJI BBIICTIIIOCH 138 KJ[XK TerIoThI.

3ananue 2. [Tonp3ysick CIpaBOYHBIMU JAHHBIMH, PACCUNTATh CTAHJAPTHYIO YHEPTHIO
['n66ca nanHoM peakuuu npu tremmneparype 298 K u ykazaTb, BO3MOXKHO JI CAMOITPOU3BOJIEHOE
IpOTEeKaHWe peakuuu npu ctanaapTHeIX yenoBusax: C2HsOH g = C2Har) + H2Ox).

3amanue 3. OnpenenuTb, Kak U3MEHUTCS CKOPOCTh YCIIOBHOM AJIEMEHTAPHON PEAKIIUU:

Aw *2Br = Cw,

€CITM KOHLIEHTPAIIMIO BEIIECTBA A YBEIIMYMIIH B 2 pa3a, a KOHIICHTPALUIO BemecTBa B
YMEHBILWJIH B 2 pa3a.

3amanue 4. Havanbnas Temneparypa peakuuu 71= 20°C. OnpenenauTs, 10 KaKOro 3HaYeHUs
HE0OXOIUMO MOBBICUTH TeMIIepaTypy 12, 4TOOBI CKOPOCTh peakiuu yBennuuiach B 150 pas.
TemmeparypHbiii K03 PUIIHEHT CKOPOCTH peakiuu y = 2,2.

3amanue 5. OnpenenuTs, B KAKOM HapaBJICHUH IPOU30UIET CMEIICHHE PAaBHOBECHS: a) IPH
MOHMKCHUH OOILETO JIABJICHUS B CUCTEME; 0) IPU MOHMKESHNH TTAPIHATIHHOTO 1aBICHUS
KHCIIOPO/1a; B) MPY MOHIKEHUU TEMIIEPaTyphl B CUCTEME:

2NOr) + Oxry S 2NOxr), ArH%gs <0.

Bapuanr 7

3ananue 1. JlaHO TepMOXUMHYECKOE YPaBHEHHE peakiiu pasnoxkenus Hoauaa rammus (111):

2Galzm = 2Gagw) + 3lo), ArH%gs = 440 kJIx.

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

3amanwue 2. [loap3ysch ClipaBOYHBIMHU TaHHBIMH, PACCYUTATh CTAHAAPTHYIO SHEPTHUIO
['n66ca nanHol peakuuu npu tremneparype 298 K 1 ykazaTb, BO3MOKHO JIM CAaMOIIPOU3BOJIEHOE
NpOTEeKaHWEe Peakiuy npu cTanaapTHeIX yeiaoBusx: CO ) + Clyw = COClz (.

3ananue 3. OnpeaenuTsb, BO CKOJIBKO pa3 HE00X0AMMO YBETUUNTh KOHLIEHTPAIIMIO BELIeCTBA
A 115 yckopenus B 16 pa3 ycnoBHOM npsmoit peakiuu:2A ) + By = C) + D), ecnu aTa peakius
3JIEMEHTapHas.

3ananue 4. Jlns HEKOTOPOW reTeporeHHON PeaKkIuK SHEPrus aKTUBALUN

E. =100 k/I)x/monb. Onpenenure, BO CKOJIBKO pa3 YBEIUYUTCS CKOPOCTh XUMHUYECKOM
peakuuu npu noBelieHny temneparypst ot 71=20°C go 72= 60°C.

3ananue 5. OnpenenuTs, B KAKOM HAIPaBICHUU CMECTHTCS MOJI0XKEHNE paBHOBECHUS B
cucTeMe:

2COm + 020 52C02(r),  ArH®908 =— 566 x/Ix, eciu: a) TOBBICUTH TEMIIEPATYPY B
CHUCTEME;

0) yBeIMUYUTh KOHIIEHTpanuto okcua yraepoaa (II); B) moBeicuTh 0b111ee JaBieHUE B
cCHUCTEME;

I') BBECTH KaTajau3arop.

Bapuanr 8
3ananue 1. CornacHO TEPMOXMMHYECKOMY YPAaBHEHHIO PEAKLIUU OKUCIIEHUS TIIIOKO3bI:
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CeH1206 + 602=6C0O2 + 6H20, ArH%9s = —2800 xJ[x,

BbIZIenMI0Ch 730 Kk TernoTsl. PaccunTaTh Maccy npopearupoBaBIleid TIIFOKO3bI.

3ananue 2. [Tonp3ysck CIpaBOYHBIMU JAHHBIMH, PACCUNTATh CTAHJAPTHYIO SHEPTHIO
['u60ca nanHo# peakiuu npu Temneparype 298 K u ykazaTh, BO3MOXKHO JIH CAMOTIPOU3BOJIBHOE
IIPOTEKAaHNUE PEAKIIMH IIPU CTAaHJAPTHBIX YCIOBMSIX:

CsHsry + 3H21) = Cs Hi2).

3ananue 3. Onpenenursb, BO CKOJIBKO pa3 HEOOX0AMMO YMEHBIIUTD KOHLEHTPALIUIO
BemecTBa B st 3amemienust B 9 pa3 yciioBHO#M nipsimoit peakiuu: Ay + 2Br) = Cqry+ D), ecm
3Ta peaklus IeMeHTapHas?

3amanue 4. JIJi1 HEKOTOPOU reTepOreHHOMN peakIuu dHEprus akTuBanuu E, = 80 k[x/M0I1b.
Onpenenutb, BO CKOJIBKO pa3 YBEIMUUTCS CKOPOCTb XUMUYECKON PEAKIIMU TP MOBBIIIEHUN
temnepatypbl oT T1=30°C no T>= 70°C.

3ananue 5. OnpenenuTb, B KAKOM HalpaBJICHUU MPOU30MIET CMEILIEHUE PAaBHOBECUS: @) IIPU
MOHMKEHUU OO0IIEro JaBJIeHUs B cUCTEME; 0) MpU MOHMKEHUU MaplUaIbHOTO AaBICHUS
KHCJIOpPO/1a; B) MPY NOBBILIEHUH TEMIIEPATYPhI B CUCTEME:!

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

Bapuanrt 9

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

S +2C02 (1) S SOy + 2CO(r), Ar H%98 = 269 k[, moriotuiaochk 810 kK TEIUTOTHI.
Omnpenenuth Maccy obpa3oBasiierocst okcuaa cepsl (1V).

3ananue 2. [lonp3ysack CIpaBOYHBIMU JAHHBIMH, PACCUNTATh CTAHJAPTHYIO SHEPTHIO
['u66ca nanHoii peakiuu npu TemnepaTtype 298 K u ykazaTb, BO3MOXKHO JI CAMOTIPOU3BOJIBHOE
MPOTEKAaHNE PeaKIuu Mpu cTaHaapTHIX yeiaoBusx: CO ) + 3Haw) = CH4 () + H20(r).

3ananue 3. OnpenenuTs, Kak U3MEHHUTCSI CKOPOCTh IPSIMOM peaKIuu:

2CUS() + 302(r) = 2CUQ() + 2SO0y

MIPY YMEHBIIICHUH JAaBJICHUS B CUCTEME B 2 pasa, €ClId 3TO FeTeporeHHas peakuus 2-ro
nopsiaka?

3ananue 4. ITpu 71 = 120°C HekoTopas peakuus 3akaHuuBaeTcs 3a 15 MuH. Paccunraiire,
yepes Kakoe BpeMs 3aKOHUYHUTCs 3Ta peakuus npu 72 = 140°C, ecnu TemnepaTypHblil KOOQGUIUEHT
CKOPOCTH peakuuu y = 3,5.

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

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

a) YMEHBIIIUTh TEMIEPATYPy B cUcTEME; O) MOHU3UTH O0IlIEee JABJIEHUE B CUCTEME;

B) MOBBICUTH NMapIHAIbHOE JaBIEHUE YEThIPEXXIOPUCTOTO YIIIEPOaa;

') YMEHBIINUTH KOHIIEHTPAINIO UCXOJAHBIX BEIECTB; /1) BBECTH KaTaJIn3aTop.

Bapuant 10

3ananue 1. TepmoxumHuyeckoe ypaBHEHUE peakIy MMOJTyYSHHs xKelle3a UMEeT BHL:

Fex03q + 3COn) 5 2Few) + 3COxr), ArH%9s =27 xJIxk.

Omnpenenuts Maccy okcuga xenesa (111), kotopas BcTynuia B peakiuio, €Clii TerI0BOM
s dext cocraBmn 310 kJx.

3ananue 2. [loap3ysach CripaBOUYHBIMHU TaHHBIMH, PACCUMTATh CTAaHAAPTHYIO SHEPTUIO
['n06ca nanHoM peakuu npu TemnepaTtype 298 K u ykazaTb, BO3MOXKHO JIM CaMOIIPOU3BOJIBHOE
NPOTEKaHHUE PEaKLUH ITPHU CTAHIAPTHBIX YCIOBHSX:

C2Har) + H2O ) = CH3CHO .

3ananue 3. OnpenenuTsb, Kak U3MEHHUTCs cKopocTh npsimoit peakuuu: 2NO) + Oz =
2NOxp)

IIPU yBETMUEHUH KOHIIeHTpauuu okcuaa azota (I1) B 3 paza. Cuurarh 3Ty peakiuio
AJIEMEHTapHOMN.
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3ananue 4. Berauciante, Ha CKOJIBKO TPaayCcoB HEOOXOAMMO YBEITUYUTh TEMIIEPATYPY s
yBenudeHus: ckopoctu peaknuu B 100 pa3. TemmnepaTypHbiii KO3 GHUITUEHT CKOPOCTH PEaKIIUN
paBeH y = 2,3.

3ananue 5. OnpenenuTtpb, B KaKOM HalpaBJICHUU MPOU30UIET CMELICHUE TTOT0XKEHHS
paBHoBecHs B cucteMe: Cipagur) + 2N20ry S CO2 )+ 2N2 (1), ArH%98 >0,

€CJIM: ) TIOBBICUTH 00I1Iee JaBJICHUE B CUCTEME; 0) MOHU3UTH TEMIIEPATyPy B CUCTEME; B)
YBEJIMUYUTH KOHLIEHTpalMio okcua azora (I); r) BBecTu karaau3aTop.

KpuTtepuu oneHKH: KaX0€ 33JaHNe OLICHUBAETCS U3 4-0aioB;
- OIICHKA «3aYTE€HO» BBICTABIIICTCS CTYJIEHTY, eciii HabpaHo 10 — 20 Gamios;
- OIICHKA «HE 3a4TE€HO» BBICTABISETCS CTYJCHTY, eciii Habpano 0 — 9 Gamos.

BOHPOCLI o pasaejaaMm JUCHUIJIUHDbI
(I[.]'IH MOATrOTOBKH K KOJVIOKBUYMaM " 3K33Meﬂy)

1. Knaccudukanus 1 XuMu4eckiue CBOMCTBA OKCH/IOB.

2. Knaccudukanus 1 XMMHUYECKUE CBOMCTBA KUCIIOT.

3. Knaccudukanus u XuMU4eCKUe CBOWCTBa OCHOBAHUH.

4. Knaccugukanus 1 XUMUYEeCKHE CBOWCTBA COJICH.

5. KBaHTOBO-MEXaHHMUYECKass MOJENb CTPOCHUsI aroma. YpaBHeHue BoJHbI JI. Jle bpoins.
[Tpunun veonpenenenHoctH [ eizendepra. Bonmnosas GyHKImst. ATOMHast OpOUTAIIb.

6. KBanToBbIC 4yrciaa U uX Gu3nveckuii cMpIci. Dopmbr S-, P-, d- aTOMHBIX OpOUTAIICH.

7. DIeKTpOHHAas CTPYKTypa aToMoB. [IpMHIUIBI 3aMIOTHEHUST YHEPTETUYECKUX YPOBHEH M
noaypoBHel aromax. [Ipunuun nHanmensuieit suepruu. Ilpasuno Kneukosckoro. [Ipunmun [Taymnu.
IIpaBuno XyHnua.

8. DieKkTpoHHbIE KOH(PUTYpAIIMHA ATOMOB 3JIEMEHTOB [lepnoauueckoi cuctemsl. S-, p-, d-, f-
DIIEKTPOHHBIE CEMEIHCTBA JIIEMEHTOB. OJEKTPOHHBIE (OPMYNIBI U  AIEKTPOHO-TpaduUecKue
JUarpaMMbl aTOMOB B OCHOBHOM U BO30YXKJICHHBIX COCTOSIHUSIX. OJEKTPOHHBIE (OPMYIBI U
ANIEKTPOHO-TpaduuecKue auarpaMMbl HOHOB.

0. CoBpemennast  ¢opmynupoBka [lepuoamueckoro 3akona J[.MI. Menneneesa.
[Teproanyueckoe M3MEHEHHE CBOMCTB JIEMEHTOB B COOTBETCTBUU C MOJIOkeHUEM B [lepronnueckoi
cucteme (pa3mMep aToma, YHEPTUSl HOHU3AIIUU, CPOACTBO K AJIEKTPOHY, IEKTPOOTPULIATETHHOCTS ).

10. Xumnueckas cBsi3b. OCHOBHBIE BU/Ibl XUMUYECKOM CBS3U. XapaKTEPUCTHUKU XUMUYECKOMN
CBSI3U: JIIMHA, DHEPrusi, KPAaTHOCTh CBSI3W, BaJEHTHBIM yroj. KpuBas NOTEHIMaIbHOW SHEPTHU
MOJIEKYJIBI BOAOPOLA.

11. KoBanenTHass xumuueckasi cBsi3b. OCHOBHBIE TIOJIO)KCHHUSI METOJAa BAJICHTHBIX CBSI3EH
(MBC). IlonsiTue BaJEHTHOCTH OJJIEMEHTOB. G- U 7- cBs3u. CBOMCTBA KOBAJEHTHOH CBS3M:
HACHIIAEMOCTh, HAITPABJIEHHOCTb, MOJISIPHOCTb.

12. OOMEeHHBII U JOHOPHO-AKIENTOPHBIA MEXaHU3MbI 00pPa30BaHMsI KOBAJIEHTHON CBS3H.

13. [lonsipHOCTh KOBAJIGHTHOM CBsI3U. /[UIIONBHBIA MOMEHT XMMUYECKOH CBsI3U. JIUmoNbHbBIN
MOMEHT MHOTOATOMHBIX MOJIeKyJl. PaccMoTpets monekyinsl CO2 u SOx.

14. OcHOBHBIE TIOJIOKEHUS TEOPUU THOPUIU3AIIMU aTOMHBIX opOuTaneil. [IpuBectu mpumepsl
COEIMHEHHI ¢ THIAMH THOpHIM3aIMu: SP-, SP’-, Sp°- rubpummsanmeii. I'eomerpuueckas (popma
MOJIEKYJI.

15. Honnas cBsizp. CBOHCTBA MOHHOM CBSI3M: HEHACHIIIBIEMOCTh, HEHAINPABJICHHOCTD.
CBolicTBa COETMHEHHI ¢ MOHHON KPUCTAJUIMYECKOMN PEIIETKOM.
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16. Meramnnueckas cBsizb. CBOMCTBA METAJUIMYECKOM CBSI3H.

17. IlepBbIii 3aKOH TEPMOJIMHAMHUKN. BHYTpeHHss 3HEeprus. DHTanbnus. TernoBoi dddext
M30XOPHOT0 U M300apHOT0 MPOLIECCOB.

18. TerunoBoii a3 ekt xumuueckoit peakuu. 3akoH ['ecca. TepMoxuMudeckue ypaBHEHUS.
CrangapTHas SHTAIBIHS OO0pa30BaHUS BeElIeCcTBA. Pacder CTaHIApTHON SHTANBIIUU XUMHYECKON
peaxkuu.

19. Bropoil M TpeTuil 3aKOHBI TEepMOJMHAMUKU. OHTpomnusa. CraHmapTHas >SHTPONHUA
BelecTBa. Pacuer ctanAapTHON SHTPOIIMK XUMUYECKON peaKkuu.

20. Dueprusa ['n66ca. Kpurepuii caMonpon3BOIHOTO MPOTEKAHHUS ITPOILIECCOB B 3aKPBITHIX
cucreMax. Pacder cranmapTHoii 3Hepruu [ mO06ca XMMHUYECKON peaKITuu.

21. OCHOBHbIE MOHATHS XUMHUYECKOHM KHHETHKU. ODJIEMEHTapHble peakuuu. MexaHusm
peakuuu. CKOpOCTb TOMOTE€HHOW XHMMHUYECKOW peakuuu. DakTopbl, BIUAIOIME HA CKOPOCTh
peakuuu.

22. OCHOBHOU 3aKOH XUMHMUYECKOW KMHETHKU (KHHETHUYECKUM 3aKOH JEHCTBYIOIIUX MAccC).
Kunetnueckoe ypaBHeHue peakiuu. KoHcranTa ckopoctH peakuuu. llopsnok peakuuu wu
MOJIEKYJIIPHOCTh peakUuu. Pa3MepHOCTh KOHCTAHTBI CKOPOCTU PEAKLIUH.

23. BiusiHre TeMnepaTypbl Ha CKOPOCTh peakiuu. TemnepatrypHblii Ko GUIHEHT CKOpOCTH
peakuuu. YpaBHEHHE AppeHuyca. DHEPrusl aKTUBALIUU.

24. OOpatuMble M HeoOpaTUMbIE WpOIECChl. XHUMHUYecKkoe paBHoBecue. KoHcraHnTta
paBHOBecus. DakTOpsl, BAUAOLIIME HA XuMuueckoe paBHoBecue. [Ipuniun Jle [larense-bpayHa.

25. PactBopel. CoBpeMEeHHBIE TIPEACTABICHUS O (UINKO-XUMHUECKUX IPOIECCax
0o0pa3oBaHHUsi PacTBOPOB. OHEpreTwka rmporecca pactBopenus. ConbpBaranus (TUapaTaius).
HenacelleHHBIM, HACBIICHHBIN U IIEPECHIIEHHBINA PACTBOPHI.

26. CriocoObl BBIpaXCHHUSI KOHIICHTPAIIMM PACTBOPOB: MaccoBasi JIOJIsl, MOJISIpHAsT JOJIs,
MOJISIpHAsI KOHIIEHTPALIMS, MOJISUIbHASL KOHLIEHTPALMs, MOJISIPHASI KOHIIEHTPALIHMsI SKBUBAJICHTA.

27. PactBopbl 251eKTpOJUTOB. (OCHOBHBIE TIOJOKEHUS TEOPHUHM AJIEKTPOJIUTUYECKOU
mucconnanuu Appennyca. CTeneHp IMCCOLMALMU, KOHCTaHTa qucconuanuu. GakTopsl, BIUSIOMINAE
Ha HUX. CUiIbHBIE U cabble IEKTPOTUTHIL.

28. PaBHOBecHsI B BOJIHBIX PACTBOPAX CIAOBIX AJIEKTPOJINTOB. 3aKOH pa3BeneHus OcTBaipaa.
CryneHuaTasi JUCCOIIHAITHSI.

29. DnexTpoauTHUecKas aucconuanusi Boabl. MloHHOe npou3BeneHue Boabl. BomopoaHsiii
Y TUJPOKCHUTHBINA TOKA3aTEeNN CPEJIbI.

30. OKHCIHUTENbHO-BOCCTAaHOBUTENbHBIE peakuuu. CreneHb okuciaeHus. OKHUCIUTENu U
BoccTaHoBuTenu. Kiaccuduxanys oKMCIUTETbHO-BOCCTAHOBUTENBHBIX PEAKIIUH.

31. Meron »5neKTpoHHOro OanaHca JJsl COCTaBJICHUS YPaBHEHUH OKHCIUTEIbHO-
BOCCTAaHOBUTENIbHBIX PEAKIUH.

32. DnexTpoxumuueckue npouecchl. [IoHsTHE 00 37€KTpOAE U 3IEKTPOJHOM MOTEHIHAIIE.
Bo3HUKHOBEHHE JBOMHOrO 3JEKTPUUYECKOTO CJIOSl M CKauka MOTEeHIMajla Ha TpaHUlle MeTall —
AIIEKTPOJIUT.

33. IlpuHiun paboThl raJibBAHUYECKUX JIEMEHTOB (Ha mpumepe 3nemenTa JJanuans-Axoon).
Amnon u karon. TokooOpa3zyromas peakius. DISKTPOJABHKYIIAs CHIIA TaTbBAHUYECKOTO 3JIEMEHTA.

34. CranpapTHbI BOJOPOIHBIM 3iieKTpold. CTaHIApTHBIN 3IEKTPOAHBIN MOTEHUMAN. Psn
CTaHJAPTHBIX JIEKTPOJHBIX MOTEHLUAIOB METAUIOB. 3aBUCUMOCTh JIEKTPOJHOIO NMOTEHLUANA OT
KOHIIEHTpAllu¥ MOHOB U OT TeMIlepaTypsl. Y paBHeHue HepHcera.
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35. TanpBannueckue sneMeHThl. Pacuer DJIC m paboOThl TaTbBAaHUYECKOTO DJIEMEHTA.
KoHnenTpanuonHble rajibBaHU4eCKHE AJIEMEHTHI.

36. Ionspuzanus 31exkTpoaoB. KoHIIeHTpalmoHHAs U 3JIEKTPOXUMUYECKas! MOJSPU3alHs.

37. Akkymynstopsl. [IpuHINI pabOThl CBUHIIOBOTO aKKYMYJISTOPA.

38. Onexrponu3. IloreHuman pasnoxenus. 3akoHbl Dapaznes. DIEKTPOXUMHUECKUN
sKkBUBaNEHT. KoadduimenT BpIxoaa mo Toky.

39. DnekTponu3 ¢ HEpPacTBOPUMBIM M PAcCTBOPUMBIM aHojamu. llocienoBaTeabHOCTh
MPOTEKAaHUs aHOJHBIX M KATOJHBIX MPOLECCOB MPHU 3JIEKTPOJIM3E BOIHBIX PACTBOPOB (IPUBECTHU
MIPUMEPBHI).

40. I[TpumeHeHUEe SJEKTPOJIM3a B TEXHHUKE: MOJTYYEHHE U OYMCTKA BEIECTB, HaHECEHUE
HNOKPBITUI. PaccMOTpeTh 3JeKTpoiM3 BOJHOIO pacTBOpa XJOpuIa HATpUs C HUHEPTHBIMU
AIIEKTPO/IAMH.

41. Kopposuss meramioB. Kiaccudukanus KOPpPO3HMOHHBIX IIPOILIECCOB IO XapaKTepy
KOPPO3HOHHBIX PA3pyLUICHUN U 110 MEXaHU3MY MTPOTEKAHUSI.

42. DnekTpoXuMuYeckasi Koppos3us. MexaHu3M 3JeKTPOXUMHUYECKON KOPPO3UH, AHOAHbBIE U
KaTOAHbIE TMpOLEeCcChl. TepMoauHaMHU4YecKass BEPOATHOCTb MPOTEKAHUS DSIEKTPOXUMHUYECKON
Koppo3uu. Boopoanas u KucaopoHas ACTOsIpU3aliis.

43. DnexTpoxuMmMuueckas Koppos3us. Paznuunbple ciiydan o00pa3oBaHUs KOPPO3UOHHBIX
rajibBaHonap (Mpu KOHTAKTe JIBYX Pa3JIMYHBIX METAJIOB, TPU KOHTAKTE METAJJIA U €70 COCTUHEHUS).
DJIEeKTPOIHBIC TPOIIECCH B PA3IMYHBIX KOPPO3UOHHBIX cpeniax (IPUBECTH IPUMEPHI).

44. Koppo3uOHHBIE MPOLIECCHI, NPOTEKAIOUIUME MPHU DIIEKTPOXUMHUYECKOH KOPpPO3UU
MaJIOYTJIEPOAUCTON cTanu. Koppo3us mpu HEpaBHOMEPHOMW a’3paliui.

45. Meronpl 3alUThl METAUIOB OT 3JEKTPOXMMHUYECKON KOppo3uu: o0paboTka cpelbl,
HaHECEHHE 3alUTHBIX TTOKPBITHH, TIPOTEKTOPHAS 3aIUTA, HIEKTPOXUMHAYECKAs 3alHUTa.



