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1. KpuTeplm H CpeacTrBa OUCHHUBaAHUSA KOMIIETEHIIUH 1 HHAUKATOPOB UX NOCTHKCHUSA, (bopanyeMblx JUCHUILIMHOMN (MO}]yJIeM)

Kox n Pe3yabTaThl 00y4eHus 10 TUCHUILIHHE (MOTYJIIO)
Kox u HanMeHOBaHHUe Ouenounnbie
HauUMEHOBaHUE HH}II/IKaTopa(OB) OIIeHO‘lHBIe Ccpeacrea cpeacrea
KOMIIETEH U U JOCTHKEHUSA TEKYLIEero KOHTPOJIsI TMIPOMEKYTOYHOM
I 3namo Ymemo Bnaoemw y P P Y
KOMITETEH U U aTTecTaluu
OIIK-3 Crocoben B | OIIK-3.2 Cnocoben | — 06a30Bble MOHSATHS M | - ONpENENsTh IMPONYKTHl | —  0a30BBIMH  HaBBIKAMH
chepe CBOEH | IPOBOAUTH 3aKOHBI XUMUY, | peakUMid  HEOPraHWYECKHUX | IPOBEACHHUS  XHMHYECKOTO
npogecCuOHATBHOM SKCIIEPUMEHTANIBHBIE | 3aKOHOMEPHOCTH BEIIECTB 10  M3BECTHBIM | OKCIEPHUMEHTa W METOAaMH
JACATCIIBHOCTHU HUCcCJIea0BaHUA U | XUMHYECKHUX HUCXOOAHBIM BCHICCTBAM, O(l)OpMJ'lCHI/IH €ro
MpOBOJUTE HU3MEPCHUSA HU3MEPECHUA, IpO1ECCOB;, BBIIIOJIHATH HUCXOOHBIE | PE3YIbTATOB;
U HaOnozieHus1, | 00pabaThiBaTh U | — oOlmue TPUHIUIBI | BBIYUCICHHUS, WUTOTOBBIE | — HaBBIKAMU TPOBEICHUS
o0pabaTrIBaTh U | IpeacTaBisATh CHCTEMAaTH3aL1N U | pacyeTbl; CaMOCTOSTENbHO | MCCIEJOBAHUM IO 3aJaHHBIM
NPeNCTaBIIATh HOJTy4eHHBIC JAaHHbIE | MPEICTABICHUS pabotaTb ¢ y4eOHOM U | METOAMKAM;
9KCIIEPUMEHTAJIbHBIC C y4eToM creuuduku | nHGopMauum, CIPaBOYHOM  JINTEPaTypOd | — HaBBIKAMH pabOTBl B
JaHHBIE W PE3YJbTAaThl | METOJOB M CPEACTB | OCOOCHHOCTH [0 HEOPTraHWYECKOH XMMHH, | XUMHYECKOH 1abopaTopHuH C
UCIIBITAHU] TEXHUYECKUX HpecTaBIeHHs 0azamMM JaHHBIX 110 XUMUM; | PEaKTUBaMH U (QU3NUECKUIMU .
. - KOMIUIEKT 3aJaHui JU1s
U3MepeHuil B cdepe | JaHHBIX XHUMHYECKOTO YCTaHOBKaMHU C | BEONHOHMS
CBOEH SKCIEPUMEHT; CcOOIIIOIEHNEM HOPM DK3aMeEHAIOHHbBIE
. 71a00paTOPHBIX PadoT;
npodeccroHaNbHOM — mpaBwia 00paboTKU TEXHUKA O€30TacHOCTH U OuJIeTHI.
. - THIIOBBIE 3aIaHHUS 110
JesATEeNbHOCTH u o opMIIeHUS TpeOOBaHMIT OXpaHBI Tpyaa B PesynbraTh
BapUaHTaM IS BBIIOTHEHUS
OIIK-3.3 CrocobeH | pe3ynbTaToB paboThI; 71a60paTOPHBIX YCIOBHSIX; N TEKYILEro KOHTP OIS
KOHTPOJIBHOM PabOTHI
MIPOBOJHTH - TEXHUKY — HaBBIKaMU 0(OPMIICHU
9KCIIEpUMEHTAJIbHBIE | 0e30MacHOCTH npu JTa00paTOPHBIX OTYETOB.
HCCIIeI0BAaHUS U | paboTe B XHMHYECKOM
M3MEpeHus, nabopaTopuu;
00paboTKy 1 | — IPOBOAUTH
NpeNICTaBICHUE HCCIIEIOBaHMS 110

TIOJTYYC€HHBIX JaHHBIX

3aJJaHHBIM METOJUKAM
Y aHAIN3UPOBATh
pE3yNbTaThI
9KCTIEPUMEHTOB;

— TIPOBOIUTH TPOCTHIE
XVMHYECKHE OMBITHI 110




npeiaraeMbiM
METOMKAM;

MPOBO/IUTh
CTaHJapTHbIC
H3MepeHus,
00pabaThIBaTh
Pe3yIbTATHI
IKCIIEPUMEHTA;
IIAHUPOBATH
IKCIIEPUMEHT Ha
OCHOBE aHanm3a
JTUTEPATYPHBIX
JIAHHBIX,
aHAN3UPOBATH u
00001aTh pe3yabTaThI
9KCIIEPUMEHTA,
(dbopMynrpoBaTh
BBIBO/JbI




2. OneHka ypoBHs ¢(h)OPMHPOBAHHOCTH KOMIIETEHIHH (MHANKATOPOB UX A0CTHKEHH)

Iloxa3arenu IlIxana U KpUTEPUH OLIECHKH YPOBHS c)OPMHUPOBAHHOCTH KOMIIETCHIIUH (MHIUKATOPOB HX JOCTHKEHHUS)

OUCHUBAHMS Huke noporosoro IToporossrii IIponBuHyTHINH Beicoxmnii
KOMIETEeHIMH («meyoosremsopumenvro») («yoosrnemsopumenvro») («<xopouio») («omauuro»)
(MHIUKATOPOB

HX JOCTHKEHHUs1)
ITonnoTa YpoBeHb 3HAHUI HUXKE MuHMMaIbHO TOMYCTUMBIN YPOBEHb YpoBeHb 3HaHHH B 00BEME, YpoBeHb 3HaHHH B 00bEME,
3HAHUH MHUHUMAJIbHBIX TPEOOBaHHH. 3HaHUH. COOTBETCTBYIOLIEM NPOrpamMMe COOTBETCTBYIOLIEM NPOrpamMmMe
Nmenu mecto rpyObie OMUOKY. Jonyiensl He TpyOble OIHOKH. MOJTOTOBKH. MO/ OTOBKHU.
Jlomy1ieHsl HEKOTOpPbIE MOrPENIHOCTH.
Hammune [Ipu BBIMONHEHUN CTaHAAPTHBIX IIponemMoHCTpHpPOBaHBI OCHOBHBIE IIponemoHcTpupoBaHbI Bce OCHOBHBIE | IIpomeMoHCTprpoBaHBI BCe OCHOBHBIE
yMeHHUit 3aJJaHUM HE IIPOJIEMOHCTPUPOBAHbl | YMEHHUSL. YMEHUSL. YMEHUSL.
OCHOBHBIE YMEHUSI. BEIMOSTHEHbI TUIIOBBIE 3a/1aHUS C HE BrImosiHeHbI BCce OCHOBHBIE 3a/1aHUsI ¢ | BBIMOITHEHBI Bce OCHOBHBIE U
Hmenn mecTo rpyObie OmOKy. rpyObIMHU OIIMOKaMHU. HEKOTOPBIMHU TIOTPEITHOCTSIMH. JIOTIOJTHUTENbHBIE 3a/1aHKs 0e3 OIMOOoK 1
BrinonHeHbI Bce 3aJaHNs, HO HE B BrimonHeHb! Bce 3ajaHNs B TIOJTHOM MOTpeIIHOCTEH.
MOJIHOM 00beMe (OTCYTCTBYIOT 00BEMe, HO HEKOTOpbIE C HeloueTaMH. | 3aJlaHusl BBITIOJTHEHBI B TOJTHOM 00beMe
TIOSICHEHHS1, HETOJIHbIE BBIBOJIbI) 0e3 Hello4EeToB.
Hanunune IIpy BBINOJIHEHMH CTaHAAPTHBIX Nmeercs MUHUMAaIIbHBIN HAOOp ITponemoHcTpHpOBaHbI Ga30BbIC ITponeMoHCTpHPOBaHbI BcE OCHOBHBIE
HABBIKOB 3alaHUH HE NTPOAEMOHCTPUPOBAHBI | HABBIKOB JUIS BBITIOJIHEHHUS HaBBIKH IIPY BBIIIOJIHEHUH YMEHUSI.

(B1aJIeHNE ONBITOM)

0a30BbIe HABBIKH.
Wmenu mecto rpyObie OIIUOKH.

CTaHJAPTHBIX 3alaHUN C HEKOTOPBIMU
HEI0YETaMH.

CTaHJAPTHBIX 3alaHUN C HEKOTOPBIMHU
HEJI0YETaMH.

BeimosHeHb! Bce OCHOBHBIE U
JIOTIOJIHUATENILHBIE 3a0aHus 0€3 OLINOOK 1
HOrPELHOCTEH.

[IponemMoHCTpUpOBaH TBOPUECKUIL
MOAXOA K PEIICHUI0 HECTAHAAPTHBIX
3a/a4.

XapakTepHcTHKA
copMUPOBAHHOCTH
KOMIIeTeHIINH

Komnerenuun ¢axtuuecku He
copMHUPOBaHBI.

Nmeromuxcs 3HaHUM, YMEHUH,
HaBBIKOB HEJJOCTATOYHO IS
pEILIEHHUS TPAKTHYECKUX
(mpodheccroHaNBHBIX) 3a0a4.

CopMHIpOBaHHOCT KOMIIETEHIHI
COOTBETCTBYET MUHUMAJIbHbIM
TpeOOBaHUIM.

Nmeromyxcst 3HaHUM, YMEHUI,
HaBBIKOB B IIEJIOM JJOCTATOYHO /IS
pELIEHHUS TPAKTHUECKUX
(mpotheccroHaBHBIX) 3a1a4.

ChopMHPOBaHHOCTh KOMITIETEHIINH B
LETIOM COOTBETCTBYET TPEOOBAHUSM.
NMmeromuxcs 3HaHUM, YMEHUH,
HaBBIKOB JIOCTATOYHO JIJISI PEIICHUS
CTaHIAPTHBIX MPOQeCCHOHATHHBIX
3aJ1a4.

ChopMHPOBaHHOCTh KOMITETEHIIUI
MOJTHOCTBIO COOTBETCTBYET
TpeOOBAHUSIM.

NmMeromuxcs 3HaHUM, YMEHUH, HABBIKOB
B MIOJTHOM Mepe JOCTaTOYHO ISt
PEIICHNS CIOKHBIX, B TOM YHCIIE
HECTaHAAPTHBIX, TPO(ECCHOHATBHBIX
3a7a4.




3. KpnTeplm H IIKAaJIa OllEHUBAHUS 3aJaHUH TEKYIIEr0 KOHTPOJIsA

3.1 Kpurepuu u 1Kaia oOneHUuBaHus J1a00paTOpHBIX paboT

[Tepeuens nabopaTtopHBIX pabOT, ONMMCAHUE TOPSAKA BHITIOJHEHHUS M 3alIUTHl PaOOTEHI,

TpeOOBaHUS K pe3yyibTaTaM pabOThl, CTPYKTYPE M COJICPIKAHUIO OTYETA U T.II., TUIIOBBIC 3a/IaHUs

K TPaKTHYECKUM pabdoTaM TPEACTaBICHbl B METOIUYECKUX MaTepuanax I0 OCBOCHHIO
JUCUMILIMHBL (MOJyJIs1) ¥ B 3J1eKTpOHHOM Kypce B DUOC MI'TV.

Onenka/0aibl

Kpurtepun onennBanus

Omauuno

3ananue BBITIOJTHEHO MOJTHOCTHIO " MPABUIILHO. Otuer 1o
71a00paTOPHOM/TIPAKTHYCCKON paboTe TOATOTOBIICH KaUYECTBEHHO B COOTBETCTBUU C
TpeboBanusiMH. [10JTHOTA OTBETOB Ha BOMPOCHI MPENOAABATENIS [P 3al[UTE PabOTHI.

Xopouwo

3amaHre BBIMOIHEHO MOJHOCTHIO, HO HET JOCTATOYHOrO OOOCHOBAHWS WIH TPH
BEPHOM pEIIeHHH JOMylleHa He3HAYMTeNbHAas OIIMOKa, He BSOS Ha
NPAaBHIILHYIO TTOCIIEI0BATENLHOCTh PACCyXIeHu. Bee TpeOoBanus, MperbsBiseMble
K pa60Te, BhINoJIHEHBI. IlonmHOTa OTBETOB Ha BOITPOCHI Npe€nioaBaTelid Mpy 3alluTe
paboTHI.

Yooenemeopumensno

3anaHusi BBINOJHEHB YaCTUYHO C OMIMOKaMu. JleMOHCTpHpYET CpeIHHH YpOBEHb
BBINIOJIHEHMST 33JlaHus Ha J1abopaTOpHYHO/TIPaKTHUECKyl0 pabory. bosbmmHCTBO
TpeOOBaHWH, TNPEIbSBIIEMBbIX K 33JaHHIO, BBINONHEHbI, OTBETHl Ha BOIPOCHI
npernojiaBaTes Npy 3aluTe padoThl HEMOJHEIE.

Heyoosnemeopumenvho

3a/iaHre BHINOIHEHO CO 3HAYUTEIbHBIM KOJMYECTBOM OLIMOOK HA HU3KOM YPOBHE.
MtHorue TpeOoBaHusl, IPEIbSIBISIEMbIC K 32JIaHUIO0, HE BBIMOJIHEHBI. 3aluTa padoThl
OTCYTCTBYET.

nim

3agaHue HE BBIMOIHEHO.

3.2 Kpurepnun u mkana oleHMBaHNWS KOHTPOJIbHOU Da6OTBI

HepequL KOHTPOJIbHBIX BaﬂaHHfI, PEKOMEHJAIMK II0 BBIIIOJHCHHUIO IIPEACTABJICHBI B
MCTOAMYCCKUX MaTc€pHaiax o0 OCBOCHUIO AMCIMIIIMHBI (MOI[y.]'IH) H B JJICKTPOHHOM KYPCE B

SUOC MI'TY.

B ®OC BxitoueH TUIOBO BapUaHT KOHTPOJIBHOU PabOTHI:

1. Ckonbko rpammoB K>SOs motpebyetcst mis mpurotoBienus 10m 5%-ro (mo macce)
pactBopa (p =1, 15 r/mi) ?

2. Haiitu MaccoBy0 JIOJIF0 a30THOM KUCIIOTHI B pacTBOpe, B 1 11 koToporo coaepxkutcs 300 r
HNO3 (p = 1,2 r/mn).

w

Ckonbko rpaMMoB KapOoHata kanusi conepxkutcs B 300 mu 0,2H. pactBopa?

4. TInotnHocts 50% - oro (mo macce) pactBopa HNO3 pasna 1,25 r/min. Paccuutats
MOJIIPHYIO, MOJISUTbHYIO U SKBUBAJIEHTHYIO KOHLEHTpalMHu s 1 J1 3TOro pactBopa.
5. Hanwummre MonekynsipHoe u WOHHble ypaBHeHus ruaponusa Cu(NOs)2 mo mepBoit

CTYIICHU.

6. PaccraBbre K03()(UIIMEHTH B ypaBHEHUSAX DPEAKIMH (MOHHO-3JIEKTPOHHBIM METOJIOM),
MIPOTEKAIOIINX 110 CXEMaM:

HNO3z + Ca — NHsNO3 + Ca(NO3)2 + H20

K2S + KMnOg4 + H2SO4 — S + KSO4 + MnSO4 + HO
VYxkaxure JJIA Ka)KﬂOﬁ pCaKkiiu OKHUCIUTCIIb U BOCCTAHOBUTCJIb, KAaKOC BCIHICCTBO
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OKUCIISIETCS, KAKOE BOCCTaHABIIMBAETCSI.

7. KakoBa npuunna Bo3HukHoBeHus: J/]C B rampBannueckom snemeHTe. COCTaBbTE CXEMY
MEJIHO-IIUHKOBOT'O TaJIbBAHUYECKOTO AJIeMeHTa, paccuuTtaiite ero J/(C.

8. DnekTponm3 pacTBOpa HUTpaTa cepedpa MPOBOIMIN NPU CUIIe TOKa 2 A B TedeHue 4 d.
CocrtaBbTe 3JEKTPOHHBIE YPAaBHEHUS MPOIIECCOB, MPOUCXOAIINX Ha 3eKkTpoaax. Kakas
Macca cepedpa BIICIIIIACH HA KaTOJIe, M KaKoi 00beM Ta3a (H.y.) BBIISISICTCS Ha aHOJIE.

9. CocraBbTe PIEKTPOHHBIE YPaBHEHHUS aHOJHOTO M KAaTOJHOTO MPOIECCOB C KUCIOPOTHON
U BOJOPOJHOW Jenojsipu3aliield IpU KOpPpO3WM Hapbl MarHui-Hukenab. CocraBbTe
AIIEKTPOHHBIC YPAaBHEHUS aHOHOTO U KaTOTHOTO IPOLIECCOB.

Ouenka/6ajbl Kpurepun onennBanus
Omnuuno PaboTa BBINIOIHEHA OJTHOCTBIO, 0€3 OIMOOK (BO3MOXKHA OJ{HA HETOYHOCTb, OMNHUCKA,
HE SIBJISIONIASICS CIIEICTBHEM HEMOHMMAaHMsSI MaTepuaa).
Xopowo Pabora BBITIONTHEHA TOJTHOCTHIO, HO 0OOCHOBAHUS LIIATOB PEIICHUS HE0CTATOYHBI,

JIOMyIlleHa Of[HA HEerpy0Oast olnOKa UK JIBa-TPH HEJ0YETa, He BIHUAIONINX Ha
NpaBUJIBHYIO MOCIIEI0BATENLHOCTh PACCYKACHHUN.

Yooenemeopumenvno | B pabore nonyuieHo Oonee ofHoW rpy0oii omnOKK Uiy Gosee IBYX-Tpex
HEI0YETOB, HO OOYUAIOIIHIACS BIIajieeT 00A3aTEILHBIMU YMEHHUSIMH IO TIPOBEPSAEMOi
TeMe.

Heyoosnemeopumenwvno | B pabote ectb rpyObie OIIMOKU M HEJOUYETHI

N
KoHTposbHas paboTa He BBITIOIHEHA.

4. Kputepum ¥ IIKajJa OUEHUMBAHUS Pe3yJbTATOB OOyYeHUS MO JUCUHMILJIMHE

(MoayJ/110) NMpPH NMPOBeJIeHUH POMEKYTOUYHON aTTECTAIUN

Kputepnu u mikajga oIieHHBAHHS PE3YILTATOB OCBOCHUS AUCIIAIINHEI (MOIVIIS) C
OK3aMCHOM

Jis nucuuruine (Moyseil), 3aKaHYMBAIOLIUXCS 9K3aMEHOM, PE3y/IbTaT MPOMEKYTOUHOM

arrecraigu CKJIaabIBacTCsa U3 6aJ'IJ'IOB, Ha6paHHBIX B XOJ€ TCKYLICIO KOHTPOJA M IIPpH
IIPOBCACHHUHA SK3aMCHa:

B ®OC BkIIOYEH CIHCOK BOIIPOCOB H 3a,ZlaHI/II71 K DJK3aMCHY U THIIOBOH BapuaHT

3K3aMCHALIlMOHHOI'O ouera:

4.1 CiMcok BOIIPOCOB K 9K3aMEHY:

1

2

(6}

OCHOBHBIE 3aKOHBI U TOHATHS XUMHUHU. 3aKOH COXPAHEHHUS MAacChl. 3aKOH MOCTOSIHCTBA
cocCTaBa. 3aKOH SKBUBAJICHTOB.

N3mMeHeHne XMMHYECKUX CBOMCTB 3JIEMEHTOB M HUX COCIMHEHUW B IpynInax M Iepuojaax
MIEPUOIUYECKON CUCTEMBI

CBoiicTBa BaXKHEWIIMX KJIAaCCOB HEOPraHMYECKHUX COEIMHEHMI: OKCUIOB, KHUCIOT,
OCHOBaHMH, COJIEH.

DOHepretudeckue >(PPeKTsl B XUMUYECKHX DPEAKIUSIX. BHYTpeHHss SHeprus. DHTaIbIHL.
CrangapTHas SHTaJIbIUS 00PA30BAHMS XUMHUYECKUX COCTMHEHHH.

3akon ['ecca. CnencrBus u3 3akoHa I'ecca.

DOHTponusi W €€ U3MEHEHHWE NPU XUMHUYECKHX IMpoleccax. BrluncieHue u3MeHEHUs
SHTPOIIHH.

Oueprus [ubbca w ee W3MEHEHHWE TIPU XUMHYECKUX TIpoleccax. YCIOBHUA
CaMOIPOU3BOJIBHOTO MPOTEKAHUS XUMUYECKUX PEAKITUH.
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10
11
12
13

14

15

16

17
18

19

20

21

22

23

24

25
26

27

28

29

CKOpOCTh XMMUYECKHUX pPEaKIUil. 3aBUCUMOCTh CKOPOCTH PEAKLIMU OT KOHLIEHTPAMU. 3aKOH
JNEUCTBYIOIMX Macc. KOHCTaHTa CKOPOCTH peaklvH.

CKOpOCTh XMMHUYECKUX peakluil. 3aKOH JAEUCTBUS Macc

3aBHCHMOCTh CKOpPOCTH peakiuu OT Temieparypsl. [IpaBmio Bant-I'odda. YpaBuenue
Appennyca.

OHeprus akTUBALUU. YpaBHEHUE AppeHuyca.

Ckopoctb xumuueckux peakiuil. Karanus. 'oMOreHHbIN U reTeporeHHbIN KaTauus.
Xumuueckoe paBHoBecHe. DakTOpsl, BAUAIOIIKME HAa cMmenieHue paBHoBecus. lIpunnun Jle
[[Tarense. KOHCTaHTa XUMUYECKOTO PABHOBECHSI.

PacTBOpBl Kak MHOTOKOMIOHEHTHBIE CUCTeMBI. CrocoObI BBIPaXEHHS COCTaBa PacCTBOPOB.
MousipHast no7as, maccoBas Jo0Jid. MouispHas KOHIIEHTpalus, MOJSIpHAs KOHILIEHTPALUs
SKBHUBAJIEHTOB, MOJISUIbHASL KOHIIEHTPALUSI.

CBoiicTBa pacTBOPOB HEINEKTPOIUTOB. SBieHue ocmoca. 3akoH Baut-I'odda. JlaBnenue
HACBIIIEHHOTO Tapa pacTBOPUTEIA HaJ pacTBopoM. llepBslii 1 BTopoi 3aKoHbI Payis.
PactBopbl  anekTtponuroB.  Teopust  anexkTponuTHdyecko  aumcconuanuu.  CTeneHb
ANEKTPOJIUTUYECKON Jucconuanuu. [lonsarre 06 akTHBHOCTH.

CunbHble U cnalble 2MeKTpoauThl. KoHcTaHTa quccoruamy.

DIIEKTpOJIMTHYECKasT Jucconuanus Boabl. MoHHOe mnpou3BeneHUEe BOAbL. BoaopoHbIi
nokasatenb cpefsl. [loHsTre 00 MHAMKATOpAX.

I'maponu3 coneit. OOpaTtuMblii U HeOOpaTuMbId (MOJHBINA) THAposm3. Pomb mporieccoB
TUIPOJIN3A MPH IKCILTyaTallui KOTEJIbHBIX YCTAaHOBOK.

PactBopumocTs Bemects. [IponsBenenue pactBopumMocT. MexaH3M HaKUII€00Opa30BaHMUSL.
OxucnurensHo-BoccTaHOBUTENBHBIE peakiuu (OBP), ux knaccudukanus. Baxheimue
okHcIuTeNM U BoccTtaHoBuTenu. CocraBieHue ypaBHeHuid OBP mo mMerony mosypeakiuii.
Bnusinue cpenpbl Ha npotekanue OBP.

DIIEKTPOXUMHUYECKHE Tpouecchl. [‘anpBanmueckuit sneMeHT. JJIC rambpBaHUYECKOTO
3JIEMEHTA U €r0 U3MEPEHHUE.

TepmoarHaMuKa MPOTEKaHUs 3JIEKTPOJHBIX MpoueccoB. CaMONpPOU3BOIBHOCTh IPOTEKAHUS
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX peakuuid. Cesa3p DJIC raJbBaHMYECKOTO JIEMEHTA C
snepruent ['n66ca. Cesa3p D/[C ¢ KOHCTaHTON pPaBHOBECHSI.

[IpakTHueckoe HCIOIB30BAHUE SJIEKTPOXMUMHUYECKUX IMPOUECCOB. XUMUYECKHE HCTOYHUKHU
TOKA. AKKyMYJISITOPBIL.

Koppo3sus meramnoB. OcCHOBHBIE BU/IbI KOPPO3UU. XUMUYECKAsE KOPPO3USL.

Koppo3zus metaminos. Dnektpoxumuyeckas Kopposus. OcoOeHHOCTH MPOIECCOB KOPPO3UH B
MOPCKO# BOJIE.

Meroapl 3alIUThl METAJIOB OT KOPPO3WU: H3MEHEHHE CBOMCTB KOPPO3MOHHOU Cpelibl,
3alUTHBIEC TOKPBITHS, IEKTPOXUMHUUYECKas 3auuTa. UHrHOUTOPBI KOPPOZUH.
DNEeKTPOXUMHUYECKUE MPOLECChl. JEKTPOJIM3 paCIUIaBOB M PACTBOPOB 3JIEKTPOJIUTOB.
HNHepTHBIE U pacTBOPUMBIE 3JIEKTPOAbl. 3aK0HbI Dapajies.

JucnepcHbie cuctembl. ['eTeporeHHOCTb, AuciiepcHOCTh. Kiaccuukanus mo arperaTHoMy
COCTOSIHUIO (ha3 U pa3Mepy YacTHIl TUCTIEPCHOM (a3bl.

4.2 CriucoK THMOBBIX 3aJaHHM K dK3aMeHY:

AR A

o

Mo3KeT 71 SHTPOMNHS BellecTBa ObITh BEIMYMHOM OTPULIATEIBHOM?

Mo>keT 11 U3MEHEHHE SHTPOIIUH B PEaKIIMU ObITh BETMUMHON OTPULIATEILHON ?

Kaxos 3nak AS npoliecca niaBjieHus BelecTBa?

KaxoB 3nak AS npoliecca KOHIEHCAIUHU TIAPOB KAKOT0-IMGO0 BellecTsa?

[puBemuTe npuMepsl peakiuii, ams kotopbix: a) AS? nonoxwurensno;  6) AS°
oTpunaTensHo; B) ASY 61113K0 K HYITIO.

Bbruncnure, kakoe KOJMYECTBO TEIJIOTHI BBIJEIUTCA IpH BoccTaHOBiIeHUH Fe203
METAJUTHYECKUM allFOMUHUEM, eclii ObUTo momydeHno 335,1 1 xenesa.
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10.

11.

12.

13.

14.

15.

16.

17.

18.

I"a30006pa3nslit 3tunoBeiid cnupT C2HsOH MOXKHO MOMYYnTh TpU B3aUMOJICHCTBUM ATUJICHA
C2H4r) m BomsgHBIX mapoB. Hamummre TepMOXMMHUYECKOE YpaBHEHUE OJTOM peakIuH,
BBIYHCIIUB €€ TeIUIOBOU A (DeKT.
Borancnure TeroBoit adexT peakmuu BoccTaHOBIeHHS okcuna skene3a (1) Bomopomom,
UCXOJIS U3 CIEAYIOMNX TEPMOXUMUYECKUX YPAaBHEHHIA:
FeOw) + CO¢) = Few) + CO2r); ArH = -13,18 JIx.
COq) + ¥0x(r) = COx2r); ArH = -283,0 xJIx.
How + %202 = H2Oq); ArH = -241,83 x/Ix.

[Ipu B3aMMOAEWCTBUU Ta3000pa3HBIX CEPOBOJOPOJA M AMOKCHAA yriiepoja O0O0pa3yroTcs
napbl Bobl U cepoyriiepon CSy). Hamumure TepMOXMMHUYECKOE YpaBHEHHE ITON PEaKIlvy,
BBIYUCIIUB €€ TETUIOBOM A (DeKT.
Hanumure Tepmoxumudeckoe ypaBHeHHe peakinu Mexry CO(r) 1 BOJOPOIOM, B pe3yibTaTe
koTopoit obpazyrorcss CHary 1 H2O(r). CKOMBKO TEIUIOTHI BBIACIUTCS MPH ITOH PEAKITHH,
eciu 6bII0 MoTyueHo 67,2 1M° MeTaHa B TiepecdeTe Ha HOPMAIIbHBIE YCIOBHS?
TerutoBoit 3pdexT kakoil peaknuu paBeH Teruiote odpasoBanuss NO? Berauciure temiory
obpazoBanust NO, cxo/s U3 CIeIyonX TEPMOXUMHIECKIX YPaBHEHUI:

ANH3(r) + 502¢1) = 4NO(r) + 6H200); ArH = -1168,80 x/[k.

ANH3(r) + 3021) = 2Nar) + 6H2000); ArH = -1530,28 xJ1x.
Ompenenure, Kak HM3MEHUTCS CKOPOCTh peakiuu okucieHus okcuna azota (Il), umeromas
tpetuit mopsanok, 2NO ) + Oz ) — 2NO; (), mpu yMeHBIIEHUN KOHIICHTPAIMU OKCHJIA
azora (Il) B 3 paza.
Boruncnute Mmaccy xmopuaa kanus, HeoOxoaumyro g npurotomienus 250 mun 0,1 M
pactBopa KCI.
Brraucnaure maccy xmopuaa aqroMUHES, He00XoauMyto i npurotosienus 500 v 0,10 H.
pactBopa AlCls.
Onpenenure MOJISIPHYIO —JOJIFO  PAacTBOPEHHOTO  BEUIECTBA, a TaKXKe MOJSIPHYIO
KOHLIEHTPALIMIO, MOJISIPHYIO KOHIIEHTPAIMIO SKBUBAJICHTOB U MOJISJIBHYIO KOHIICHTPAIUH
clenyomux pactBopoB: a) 70 %-it cepHoit kucnotsl (p = 1,62 r/mn); 6) 40 %-ro eakoro
Hatpa ( p = 1,43 r/min); B) 20 %-it pocdopnoii kucnotsl (p = 1,11 r/mn).
Kakoii o6vem Boapl Hano Bwimaputh U3 500 mia 4 %-ro pactBopa conu (o = 1,04 r/mn),

YTOOBI TIOJYYUTh PACTBOP C MaccoBoi moJieit coym 0,167
CocTaBbTe MOJIEKYISpHbIE M HMOHHBIC ypaBHEHUS CICAYIOIIMX PEaKiui, MPOTEKaIoIUX B
pacTBOpax MEXIy CIEIYIOIIMMHU BEIIeCTBAMHU:

a) cyabdumaom Hatpus u autparom meau (11);

0) aneTaToM Kaiusi ¥ CEpHOM KUCIOTOM;

B) CEpHOI KUCIIOTON U TUPOKCUIIOM LIUHKA;

T') TUAPOKCUIOM IIUHKA U TUAPOKCUAOM HATPUS;

1) TUAPOKCUAOM HATPUS U TUAPOCYIb(PUIOM HATPUS;

e) cynbdunom xenesa (1) u conssHoit KuCIOTOIH;

) COJISTHOM KUCJIOTOM U KapOOHATOM KaJbIIUs;

3) a30THOU KHCIOTOM M THAPOKCHIOM KaJHs;

1) TUAPOKCUIIOM KaJHs U XJIOPHIOM aMMOHHUSI.
CocTaBbTe MOJEKYISPHBIE YpaBHEHHUS CJIEAYIOIIMX pPEaKIHii, MPOTEKAIUX B BOJHBIX
pacTBopax, Mo UX HOHHBIM YPABHEHUSM:

a) S* + Cu** = CuSY

6) 2Br" + Pb?* = PbBr2

B) H" + F = HF

r) SO3% + 2H* = H,0 + SO, T

1) Ba®* + SO4* + 20H" + Fe?* = BaSO44 + Fe(OH)24
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19.

20.

21.

22.

23.

24,
25.

26.

217.

CocraBbTe cXemMy pabOThI raJIbBAHUYECKOTO 3JI€MEHTa, 00pa30BaHHOIO KEJIE30M U CBUHIIOM,
norpyxeHssiMu B 0,005 M pactBopsl ux cosieli. Paccuutaiite DJIC 3TOrO0 3yeMeHTa U
W3MCHECHHE BEJIMYUHBI dSHepruu [ nobca.

Kak 1omkHBI OBITH COCTaBJICHBI TalbBAHMYECKHE JJIEMEHTHI, YTOObI B HUX MPOTEKAJIH
peaKiuu: a) Cd + CuSO4 = CdSO4 + Cu

6) 2AU* + 3H, = 2Au + 6H*

B) Zn + 2Fe®" = Zn?* + 2Fe?

["anpBaHMUECKas 1ENb COCTABICHA MAarHUEBBIMHU JIEKTPOJIAMH, TIOTPY)KCHHBIMH B PaCTBOPBI
MgSOs pasnoii koHueHTpauuu: Mg | MgSO,(2M) || MgSO,(0,001x.) | Mg . Paccuuraiite
OJ1C 3TOTO rajJTbBaHUYECKOTO AJIEMEHTA.

CocraBpTe ypaBHEHHs PEaKIHid, MPOUCXOIMIIMX HA 3JIEKTPOJAX MpH DSJIEKTPOJU3e: a)
pactBopa KCIl; 6) pacrutaBa KCl. Paccuunraiite mMaccy BeIecTB, BBIICTUBIINXCS HAa KaTOJC B
ciyJasix a) 1 0) mpu MpoxoskaeHuu Toka 26,8 A B Teuenue 10 d.

B nByx »nekTponusepax ¢ rpaUTOBBIMHU D3JIEKTPOJAMHM MPOUCXOAUT BJIEKTPOJIU3: a)
pacTBopa THAPOKCHAA HATpwsi; 0) paciuiaBa THApOKCHAa Hartpus. Hammmure ypaBHEHUS
BIEKTPOIHBIX PEAKIIH.

[lepeuncnure MeTO/bI 3aIIUTHI METATUIOB OT KOPpo3uH. OXapakTepu3ynTe KaxIablii METOI.
Kakne wmerammer (Fe, Ag, Ca) Oymyr paspymarscsi B aTMocdepe BIXHOTO BO3IyXa,

HACBHIIEHHOTO JUOKCUIOM yriepoaa? OTBeT jaiiTe Ha OCHOBaHMH BBIYMCIEHHS AGj,

COOTBETCTBYIOIUX MPOIIECCOB.
AmoMuHMH cKienaH ¢ Meapio. Kakoit u3 MetayioB OyAeT moaBepraThCs KOPPO3HUH, €CITU ATH
MeTaJibl MOoNaAyT B KHUCIOTHYIO cpeny? CocTaBbTe CXe€My TrajibBaHHYECKOIO 3JIEMEHTa,
00pa3yromerocst mpu 3TOM.

Kenezo mokpeito HuKeneM. Kakolt u3 wmetammoB OyaeT KOppoOAUpOBaTh B Clydae
pa3pylieHHs TOBEPXHOCTU MOKPHITUA? Koppo3uss MNpoUCXOAUT B KHUCIOTHOM cpene.
CocraBbTe cXeMy raJlbBAHHUECKOTO 3JIEMEHTa, 00pa3yioIerocs mpu 3TOM.

4.3 TurnoBo# BapuaHT IK3aMEHAITMOHHOTO OWJIeTa:

MuHHCTEpCTBO HAyKH U BhICIIEro oOpazoBanus PD
denepanbHOE rocyJTapCTBEHHOE aBTOHOMHOE YUPEXKIEHUE BBICILIETO
o0pa3zoBaHus
«MYPMAHCKUH T'OCYJIAPCTBEHHBIM TEXHUYECKHI YHUBEPCUTET»
(PT'AOY BO «MI'TY»)
Okzamenayuonnwlil burem No
0 XUMHUH
Coopmynupyiite 3akoH ['ecca, ciaencTus u3 3akoHa ['ecca.
2. TloHATHS TOMOTI€HHBIX M I'€TEPOr€HHBIX CUCTEM; 3aKOH JeHCTBYIOIIMX Macc. Hamumunre
BBIpaXKEHUE JJIs1 CKOPOCTEH peakuuid, mpoTekaromux rno cxeme A + B — AB ecnu: a) A
u B — BemecTtBa, HaxonsmuMecs B pactBope; 6) A — TBepaoe BewecTso, B — ra3 wim
BELIECTBO, HaXoAd1Ieecs B pacTBope; B) A U B — razoo0pa3Heble BeliecTna.
3. Ckombko rpamMmoB NaxSOs motpebyercss ans npurotoByieHust 5 1 8%-ro (1o macce)
pactBopa (p=1, 075 r/mm) ?
4. Koppo3ust METaIOB, HOHATHS XMMUYECKON U 3JIEKTPOXUMHUYECKOW KOPPO3HUH.
Kak mnpoucxoautr Koppo3usi LUHKA, HAXOJAIIErocs B KOHTAaKTe C KaaMHEM, B
HelTpasibHOM UM KUCJIOM pacTBopax? CocTaBbTe 3JEKTPOHHBIE YPaBHEHUS aHOIHOTO U
KaTOJIHOTO MPOIIECCOB.

=

o

bunem paccmompen u ymeeparcoen na 3acedanuu kagheopsvl xumuu
3as.xagedpori xumuu
HOONUCH



Ouenka Kputepnn oneHku oTBeTa Ha IK3aMeHe

OOyyvaromuiics TayOOKO W TPOYHO  YCBOWJI  TNPOTPaMMHBIA  MaTepHa,
HCUYEPBIBAOIIE, IIOCIEOBATENbHO, YETKO M JIOTMYECKH CTPOMHO €ro H3jiaraer,
YMEET TECHO YBS3BIBAaTh TEOPHIO C IPAKTUKOH, HE 3aTPYIHSETCS C OTBETOM NP
BHUJIOM3MEHEHUH Bollpoca. BianeeT crenuanbHOW TEPMUHOJIOTHEH, IEMOHCTPHPYET
O0IIYI0 JpYAWIMIO B TPEIMETHOH 00JIaCTH, WCIONB3YeT NPH OTBETE CCHUIKH Ha
MaTepHall ClIeIMAIN3UPOBAHHBIX HMCTOYHHKOB, B TOM uHcie Ha MIHTepHeT-pecypcChl.

Omauuno

OOyyaromuiicst TBEpIO 3HAET MaTepuall, FpaMOTHO U TI0 CYILECTBY M3JIaraer ero, He
JIOITyCKasl CYLIECTBEHHBIX HETOYHOCTEH B OTBETE HA BOIPOC, BIIAJIEET CIEIUAILHOMN
Xopouwio TEpPMHUHOJIOTHEH Ha JOCTATOYHOM YPOBHE; MOTYT BO3HHKHYTh 3aTPyJHEHUS IpH
OTBETE Ha YTOYHSIOUIME BONPOCHI IO paccMaTpuBaeMoOil TeMme, B IEJIOM
JIEMOHCTPHPYET O0IIYI0 SPYAUIIHIO B IPEIMETHOH 00IacTy.

OOyuaromuiics MMeeT 3HaHHMA TOJBKO OCHOBHOTO MaTepuajia, HO HE YCBOMJ €ro
JieTaliei, JIONMyCKaeT HETOYHOCTH, HENOCTATOYHO NpaBHIIbHBIE (OPMYIHPOBKH,
Yooenemeopumenvno | 1I0OX0 BAAEET CIEIHAIbHON TEPMHUHOJOTHEH, JOIMYCKaeT CYIIECTBEHHbIE OLIMOKH
NpU OTBETE, HEJOCTATOYHO OPHEHTHPYETCS B HMCTOYHHKAX CIICIHaTM3MPOBAHHBIX
3HAHHH.

OOyuaronuiicss HE 3HACT 3HAYMTEIBHOW 4YacTH NPOrPaMMHOIO MaTepHaa,
JIOMTYCKAET CYIIECTBEHHBIC OIIMOKH, HAPYIICHUS JIOTHYECKOH TOCISI0BATEILHOCTH B
Heyoosnemeopumenvno | M3N0KeHUH TPOrPaMMHOTO Martepualia, He BIaJICET CHEeNUaNbHON TEPMHHOIOTHEN,
HE OpHeHTpreTCS[ B UCTOYHHKaX CIICHHUAIU3UPOBAHHBIX 3HAHUH.

Het oTBeTa Ha nocTaBjI€HHBIA BOIIPOC.

OrieHKa, MOJIydeHHAs Ha 9K3aMeHe, mepeBoautcs B Oamtel («b» - 20 Oammos, «4» - 15
OamnoB, «3» - 10 OGamnoB) U cymmmpyercs c Oamiamu, HaOpaHHBIMH B XOJIe¢ TEKYIIETO
KOHTPOJIS.

HTorosas omeHka mno CymMapHbIe 6a/Ibl Kpurtepuu oneHuBanust
AucCHMILTHHE (MOTYJII0) 10 JUCHHILINHE
(MoayJ110), B TOM
qucae !
BEInOIHEHBI BCE KOHTPOJIBHBIE TOUKH TEKYIEr0 KOHTPOIISA
Omauuno 91-100 p yH P

Ha BBICOKOM YpPOBHE. DK3aMeH ciaH

81-90 Brimonnensr Bce KOHTPOJIBHBIE TOYKHU TEKYILIETO KOHTPOJIA.

Xopouio
P DK3aMeH cIaH
KoHTponbHbIe TOUKH BBIIIOJIHEHBI B HETTOJHOM 00beMe.
Yooenemeopumensno 70- 80
DK3aMeH cIaH
Heyoosnemsopumenvno 69 u MmeHee KonTponpHbIe TOUKK HE BHIIONHEHB! WK HE CIaH dK3aMeH

5. 3ajaHMsi AMAarHOCTHYeCKOH paldoThl /I OLEHKH pe3yJbTaTOB O0y4eHHs IO
AUCHMILINHE (MOAYJIK) B PaMKaxX BHYTPeHHell He3aBHCHMMOI OLICHKH Ka4iecTBa
o0pa3oBaHus

®OC conmepkuT 3aJaHus [ OLEHUBAHMUA 3HAHUM, YMEHUW M  HaBBIKOB,
JEMOHCTPUPYIOIIUX YpPOBEHb COHOPMUPOBAHHOCTH KOMIIETEHIMH H HWHAMKATOPOB  HX
JOCTHIKEHHS B TIPOIIECCE OCBOCHHUS TUCIUILIMHBI (MOIYIs).

Kommnekt 3amanuii pa3paboTaH TakuM o00pa3oM, YTOOBI OCYIIECTBUTH MPOLEAYPY
OIICHKH KaXJO0M KOMIIETEHIMH, (OPMUPYEMBIX NUCHUIIIMHON (MOAyNeM), y oOydaromierocs B
nucbMeHHOU opme.

ConepmaHI/Ie KOMIIJICKTAa 3a,Z[aHHI>'I BKJIIOUAET. mecmoevle 3a0aﬂuﬂ, pacdemmnbvie 3a0ayqu.

! Bannv coomeemcmeyrom MEXHOI02UYeCKOU Kapme
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KoMmuiekT 3a1aHui TMATHOCTHYECKOI padoThI

OIIK-3 Croco6eH B cdepe cBoei mpoheCCHOHATBHOM IEATETFHOCTH MPOBOIUTH U3MEPEHUS 1 HAOTIOACHUS,
00pabaThIBaTh U MPEACTABISTH IKCIIEPUMEHTAIBHBIE JAHHBIE M PE3YJIbTaThl UCTIBITAHUN

1

s peakyuu Mg(OH)24) — MgOy) + H20¢,)

paccuumatime: SHMATbAUIO PEAKYULU, KOIUYECMB0 MeNI0mbl blOeNAIOUWeUCs Ul
noznowaiouetics 6 pesyabmame peaxyuu, ecau peazupyem 100 2 Mg(OH)2; sumponuio
peakyuu, 3Hepeuio 1 ubbca peakyuu u ykasxcume Hanpasienue npomekanus peaxyuu npu
CMAHOAPMHBIX YCIIOBUSX.

a) 61,07; - 139,77; 52,48; 55,3

6) 31,7; - 19,57, 82,47, 55,63

B) 81,07; - 139,77, 152,48; 35,63

Ilpu cudponuze kakux coneti 8 600HoM pacmeope pH < 77
1) BeSO4

2) KCIO4
3) Li.COs

Kakoe (kakue) U3 OKPBITHIA IJIsT MENTU SIBJISTFOTCST KATOTHBIM(H)?
1) Au
2) Cr
3) Zn
4) Ad

Ilpu memnepamype 30 °C peaxyusa 3axanyueaemcs 3a 20 munym. [Ipu memnepamype 50
°C —3a 5 munym. Yemy pasen memnepamyphwiii KO3g@uyuenm ckopocmu peaxyuu?

1) 2

2) 3

3) 15

4) 2,5

Kakue u3 3auummnpix noKpuimuii a61s10mcsk AHOOHBIMU RO OMHOUEHUIO K 3AUULAEMOMY
memanny?

a) Fe mokpeito Cd

0) Fe mokpsito Al

B) Cr mokpeiT Cu

r) Al mokpsiT Au

B kakux cnyuasx nepéwiii Memasni 8bimecHsaenm 6mopou U3 pacmeopa e2o coau?
1) Cawu Zn;
2) Znu Ag;
3) Fe u Cu;
4) Fe u Mg

Lns monexynapnozo ypaenenus KClOz+ K 2CO3 +Cr,03 = KCl + CO; + K 2CrO4
cymma Kosgguyuenmos pasna:

1) 6

2)9

3) 12

4) 15

JleiicTBue KakuX (paKTOPOB MOKET YCUIIMTh NIEKTPOXUMUYECKYIO KOPPO3HIO Keme3a?
1) nonmwkenue pH cpempr

2) mnosbimienue pH cpempr

3) TOBBIIICHUE B BO3/IyXE KOHIIEHTPAIIMHU YTIIEKUCIIOTO Ta3a

4) yBelnMYeHHUE COJICPXKAaHUs KHCIOPO/ia B PacTBOPE
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