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

Ko n Pe3yabTaThl 00yyeHus 10 TUCHUILIHHE (MOTYJIIO)
Kox u HanMeHOBaHUe Ouenounbie
HauUMEHOBaHUE HH}II/IKaTopa(OB) OHeHO‘lHBIe Ccpeacrea cpeacrea
KOMIeTeH U JOCTHKEHUS TEKYLIEero KOHTPOJIsI MPOMEKYTOYHOM
I 3namo Ymemo Bnaoemw y P P Y
KOMIIeTEHIIUH aTTecTaluu
OIIK-3. Cnocoben | Kommnerenuus — 0a3oBble TOHATHUS W | - ONPEACNATh MPOAYKTHI | — 0a30BIMH  HABBIKAMH
MPpUMEHATH pPeaIN3y€eTCsA B YaCTU | 3aKOHBI XUMHH, peakum‘& HECOPTaHUYCCKUX IMPOBEACHU A XUMHYECKOI'O
COOTBETCTBYIOIU «Cnocoben 3aKOHOMEPHOCTH BEIIECTB 10  M3BECTHBIM | OKCIEPHUMEHTa W METOAaMHU
¢busmKo- NPUMEHSIMb XUMHYECKHX WCXOHBIM BelecTBaM; | ohopMIIeHUs ero
MaTeMaTHYeCKU i Memoobl  aHaIU3d,.. | TPOLIECCOB; BBITIOJTHSATh UCXOJIHbIE | pe3yJbTaToB,;
ammapar, METOABI | meopemuueckoeo u | — OOIIMe NPUHIMIBI | BEIYUCICHMUS, UTOIOBBIE | — HABBIKAMH IIPOBEICHUS
aHanm3a U | 9KCnepumeHmanbHoe | CUCTeMaTHU3aluu U | pacyerbl; CaMOCTOSTENbHO | MCCIEJOBAHUH IO 3aJlaHHBIM
MOZEIUPOBaHUS, 0 ucciedoganus npu | MPenCTABICHUS pabotaTb ¢ y4eOHOM U | METOAMKAM;
TEOPETUYECKOI0 u | pewenuu UH(pOpMAaLHH, CIPaBOYHOM  JIMTEPaTypOd | — HaBBIKAMH pPabOTHl B
9KCHEPUMEHTAIIBHOTO | npodheccuoHanbHbIx 0COOEHHOCTH [0 HEOPTraHWYECKOH XMMHH, | XUMHYECKOH J1JabopaTopHH C
HCCIIeIOBAHUS npH | 3a0auy. MIPEeNICTABICHUS 0azaMM JaHHBIX [10 XUMUM; | PEaKTHBaMH U (HU3HIECKUMHU .
- KOMIUIEKT 3aJaHul JUIs
peleHnu W-3onk-s JAHHBIX XUMHYECKOIO YCTaHOBKaMH | BpmoHeRHs
npo¢ecCHOHATBHBIX JemoHCcTpHpYeT 9KCIIEPHMEHT; coOoIeHIEM HOpM DK3aMeHalIOHHbIE
n1a00paTopHBIX padoT;
3aau. MIOHUMAaHUE — mpaBuia 00pabOTKU TEXHHKH OE€30MacHOCTH U OuJIeTHI.
o - THIIOBBIE 3aIaHHUS 110
XUMHYECKHX u o opMIIeHUS TpeOoBaHHUIT OXpaHBI Tpyaa B Pe3ynbraTh
BapUaHTaM IS BBIOTHEHUS
TIPOLIECCOB U | pe3yNbTaToB pabOTEHL; Ta00paTOPHBIX YCIOBHSX; N TEKYILEro KOHTP OIS
KOHTPOJBHON PabOTHI
NPUMEHSET - TEXHUKY — HaBBIKaMH 0(OpMIICHUS
OCHOBHBIE  3aKOHBHI | 06€30macHOCTH npu ma060paTOPHBIX OTYETOB.
XUMHHA paboTe B XHUMHUYECKON
nabopaTopuu;
— MPOBOJHTH

HCCIEIOBAHUS 110
3aJJaHHBIM METOIUKAM
¥ aHATTU3UPOBATH
Pe3yABTATHI
SKCICPHUMEHTOB;

— MPOBOJUTH MPOCTHIE
XUMMUYECKHE OIBITHI 110




npeiaraeMbiM
METOJINKAM;

MPOBO/IUTh
CTaHJapTHbIC
H3MEpeHus,
00pabaThIBaTh
pe3yNbTaThI
IKCIIEPUMEHTA;
IIAHUPOBATH
IKCIIEPUMEHT Ha
OCHOBE aHaIM3a
JTUTEPATYPHBIX
JIAHHBIX,
AQHAJTM3HUPOBATh u
00001aTh pe3yabTaThI
IKCIIEPUMEHTA,
(dbopMynrpoBaTh
BBIBOJIBI




2. Ouenka ypoBHsi ¢()OPMUPOBAHHOCTH KOMIETEHIHI (MHIUKATOPOB UX JTOCTHKEHUS)

Iloxa3arenu Illxana U KPUTEPHUH OLIEHKH YPOBHS c)OPMHUPOBAHHOCTH KOMIIETCHIIMI (MHIUKATOPOB X AOCTHKCHHS)

OUCHUBAHMS Huke noporosoro Iloporossrii IIponBuHyTHINH Boicoxmnii
KOMITETEHLIH («Heyooenemeopumenvroy) («yooenemeopumenvroy) («xopowior) («omauunoy)
(MHIUKATOPOB

HX JTOCTHKEHHUsI)
ITonnoTa YpoBeHb 3HAHUI HUXKE MuHHIMAaNBHO JOMYCTUMBIN YpOBEHb YpoBeHb 3HaHHH B 00bEME, YpoBeHb 3HaHHH B 00BbEME,
3HAHUH MHUHUMAJIbHBIX TPEOOBaHHH. 3HaHUH. COOTBETCTBYIOLIEM NPOrpamMMe COOTBETCTBYIOLIEM NPOrpamMMe
Nmenu mecto rpyObie OMUOKY. Jonyiensl He TpyOble OIHOKH. MOJTOTOBKH. MOJITOTOBKHU.
Jlomy1ieHsl HEKOTOpPbIE MOrPENIHOCTH.
Hannune IIpu BBEINOTHEHUN CTAHAAPTHBIX IIponemMoHCTpHpPOBaHB OCHOBHBIE IIponemoHcTpupoBaHbI Bce OCHOBHBIE | [IpomeMoHCTpHpOoBaHBI BCE OCHOBHBIE
yMeHHUit 3aJJaHUM HE IIPOJIEMOHCTPUPOBAHbl | YMEHHUS. YMEHUSL. YMEHUSL.
OCHOBHBIE YMEHUSI. BEIMOSTHEHbI TUIIOBBIE 3a/1aHUS C HE BrImosiHeHbI Bce OCHOBHBIC 3a/1aHUs ¢ | BBIMOTHEHBI BCe OCHOBHBIE U
Wmenu MecTo rpyOble OmMOKH. rpyObIMHU OIIMOKAMHU. HEKOTOPBIMHU TIOTPEITHOCTSIMH. JIOTIOJTHUTENbHBIE 3a/1aHus1 0e3 OIMOO0K 1
BrinonHeHsI Bce 3ajaHNs, HO HE B BrimonHeHbI Bce 3ajaHNs B TIOJTHOM HOTpeIIHoCTel.
MOJTHOM 00BeMe (OTCYTCTBYIOT 00bEMe, HO HEKOTOphIE ¢ HeloueTaMu. | 3aJaHus BBIIOJIHEHBI B TIOJIHOM 00beMe
TIOSICHEHMS], HETIOJIHbIE BBIBOJIBI) 0e3 HeO4ETOB.
Hanuuue IIpyu BBINONHEHUH CTaHAAPTHBIX Nmeercs MUHUMAaIIbHBIN HAOOp ITponemoHcTprpOBaHbI Ga30BbIC ITponeMoHCTpHPOBaHbI BCE OCHOBHBIE
HABBIKOB 3aJlaHuil He IPOJEMOHCTPHPOBAHbl | HaBBIKOB JJISI BBITTOJIHEHUS HaBBIKH IIPY BBIIIOJIHEHUH YMEHHUSI.

(B1aJIeHNe ONBITOM)

0a30BbIE HABBIKH.
Nmenu mecto rpyObie OIUOKH.

CTaHJAPTHBIX 3alaHUN C HEKOTOPBIMHU
HEI0YETaMHU.

CTaHJAPTHBIX 3aJaHUN C HEKOTOPBIMU
HEI0YETaMHU.

BhINoIHEHBI BCE OCHOBHBIC U
JIOTIOJIHATENIBHBIE 3a0aHus 03 OIINO0K U
MOTPELIHOCTEN.

[IponemMoHCTpUpOBaH TBOPUECKUIL
MOJIXOJT K PEUICHUIO HECTaHAaPTHBIX
3a7a4.

XapaKkTepHCTHKA
copMUPOBAHHOCTH
KOMIIeTeHIINH

Komnerennnu Qaxkruuecku He
c(OpPMHUPOBaHHI.

Nmeromuxcs 3HaHUM, YMEHUH,
HaBBIKOB HEJJOCTATOYHO IS
pEILIEHHs TPAKTHYECKUX
(mpotheccroHaNBHBIX) 3a7a4.

CdopMupoBaHHOCTH KOMITETCHINH
COOTBETCTBYET MUHUMAJIbHBIM
TpeOOBaHUIM.

Nmeromyxcst 3HaHUM, YMEHUI,
HaBBIKOB B IIEJIOM JJOCTATOYHO /IS
peIIeHNs TPAKTHIECKUX
(mpoteccroHabHBIX) 3a1a4.

CdopMupoBaHHOCTH KOMIIETCHINN B
ILIETIOM COOTBETCTBYET TPEOOBAHMSM.
Hmeromuyxcs 3HaHUM, YMEHUI,
HaBBIKOB JOCTaTOYHO JUIS PEIICHUS
CTaH/IaPTHBIX MPOECCHOHATBHBIX
3a1ad.

ChopMHPOBAaHHOCTh KOMITETECHIIHH
TIOJTHOCTBIO COOTBETCTBYET
TpeOOBAHMUSM.

Nmeromuxcs 3HaHUM, YMEHHUH, HABBIKOB
B MIOJTHOM Mepe AOCTaTOYHO IS
PEIICHAS CIOKHBIX, B TOM YHCIE
HECTaHIAPTHBIX, MPO(HECCHOHATBHBIX
3a7a4.




3. KpnTeplm H IIKAaJIa OlleHUBAHHUS 3aJaHUH TEKYIIEro KOHTPOJIs

3.1 Kpurepuu u 1Kaia OeHUBaHUs J1a00paTOPHBIX paboT

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

TpeOOBaHUS K pe3yyibTaraM paboThl, CTPYKTYPE U COJICPIKAHUIO OTYETA U T.II., TUTIOBBIC 3a/IaHUs

K IMPAKTHYCCKHUM pa60TaM npeaACTaBJICHBI B MCTOAWYCCKUX MATCpUalaX II0 OCBOCHHUIO

JUCUMILTMHBL (MOJIyJIs1) ¥ B 3JIeKTpOHHOM Kypce B DUOC MAY.

Ouenka/6abl Kpurtepun ounennBanus

Omauyno 3ananue BBITTOJTHEHO MIOJTHOCTBIO u MPaBUIIBHO. Otuer o
71a00paTOPHOM/TIPAKTHYECKON paboTe MOATOTOBIICH KaYECTBEHHO B COOTBETCTBHH C
TpeboBanusiMH. [10JTHOTAa OTBETOB Ha BOMPOCHI MPENOAABATENS [IPHU 3aIUTE PabOTHI.

Xopowo 3a/laHue BBHIMOJHEHO MOMHOCTBIO, HO HET JOCTATOYHOr'0 OOOCHOBAaHUS WM TNPH
BepHOM peIHeHHH ﬂonymeHa HC3HAYUTCIbHAA OIJ_II/I6K8., HC BJIUAOLIAst Ha
MPaBUIBHYIO TIOCIIEIOBATENILHOCTL pacCykeHnii. Bce TpeboBanus, npenbssisemMble
K pa60Te, BBIITOJIHCHBI. HOHHOTa OTBCTOB Ha BOl'[pOCbI npenonaBaTenﬂ HpI/I 3alIuTe
paboTHI.

Yooenemeopumenvno | 3anaHusi BBINONHEHBI YaCTUYHO C OMIMOKaMu. JIeMOHCTpHPYET CpPEIHHH YpOBEHb

BBINIOJIHEHHST 3alaHusi Ha J1abopaTOpHYHO/TIPaKTUUECKYl0 pabory. bonbmmHCTBO
TpeOOBaHUI, TpENBABISIEMBIX K 3aJaHHIO, BBINONHEHBI, OTBETHl Ha BOIPOCHI
HperofaBaTells py 3aluTe paboThl HENOJIHBIE.

Heyoosnemeopumenvro | 3ajaHue BBIIOIHEHO CO 3HAUUTEIIHHBIM KOJMYECTBOM OIIMOOK Ha HU3KOM YPOBHE.

MHorue TpeboBaHus, IPEAbIBISIEMbIE K 3aJAHUIO, HE BBIIIOJHEHBL. 3aIUTa Pa0OThI
OTCYTCTBYET.

NI

3amanne He BBITOIHEHO.

3.2 Kputepnn 1 mkana oleHMBaHHUS KOHTPOJIbHOU Da6OTBI

Hepequb KOHTPOJIbHBIX SaﬂaHHﬁ, PEKOMCHJAIIMKU 110 BBIIIOJIHCHUIO ITPCACTABJICHBI B

METOJMUYECKUX MaTepHuajax MO OCBOEHHUIO JUCLMILUIMHBI (MOJYJs) M B 3JIEKTPOHHOM Kypce B
SUOC MI'TY.

w

B ®OC BxitoueH TUNOBO BapUaHT KOHTPOJIBHOU PaOOTHI:

Ckonpko rpammoB KySOs; motpebyercs s mpurotoBieHus 10m 5%-ro (mo macce)
pactBopa (p =1, 15 r/mi) ?
Haiitu MmaccoByro 101110 a30THOM KUCIIOTHI B pacTBOpe, B 1 11 koToporo coaepxutcs 300 r
HNO; (p = 1,2 r/mn).
Ckonbko rpaMMoB KapOoHata kanust conepxkutcs B 300 miu 0,2H. pacTtBopa?
ITnotHoCcTh 50% - oro (mo macce) pactBopa HNO3 pasna 1,25 r/mn. Paccuuratsh
MOJIIPHYIO, MOJISUTbHYIO U SKBUBAJIEHTHYIO KOHLEHTpaMHu Jis 1 J1 3Toro pacTBopa.
Hamumire monekysnspHoe W uoHHble ypaBHeHus: ruaposnmsa Cu(NOs), mo mepsoii
CTYIEHH.
PaccraBbTe KOS(OUIMEHTH B ypaBHEHUSAX PEAKUUN (MOHHO-3JEKTPOHHBIM METOJIOM),
MPOTEKAIOIIUX [0 CXeMaM:
HNO3z; + Ca —» NHsNO3 + C&(NOg)z + H,0
K5S + KMnO,4 + H,SO, — S + Ky,SO4 + MnSO4 + HO
VKaxure Ui KaXAOH peakluu OKHCIUTEIb U BOCCTAHOBUTENb, KaKOE BEILECTBO

OKHCIIACTCA, KAKOC BOCCTAaHABJIMBACTCA.
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7. KakoBa npuunHa Bo3HukHoBeHUs: DJIC B ranbBaHndyeckoM sneMeHnTe. COCTaBbTe CXeMY
MEJIHO-IIUHKOBOT'O TaJIbBAHUYECKOTO AJIeMeHTa, paccuuTtaiite ero 3/C.

8. DnekTponm3 pacTBOpa HUTpaTa cepedpa MPOBOJWIM MPHU CHIIE TOKa 2 A B TedeHue 4 4.
CocraBbTe 3JEKTPOHHBIE YPAaBHEHUS IIPOLIECCOB, IPOUCXOIAIMINX Ha ekTpoaax. Kakas
Macca cepedpa BbIICIIIIACH HA KaTOJIe, M KaKoi 00beM Ta3a (H.y.) BBIISISICTCS Ha aHOJIE.

9. CocraBbTe 2IEKTPOHHbIE YPAaBHEHUSI aHOJAHOTO U KaTOJHOTO MPOLECCOB C KUCIOPOIHOM
U BOJOPOJHOW Jenojsipu3aliield IOpU KOpPpO3WM Hapbl MarHuii-Hukeiab. CocTaBbTe
AJIEKTPOHHBIE YPaBHEHUSI aHOJHOTO U KaTOJHOTO MPOILIECCOB.

Ouenka/0anl Kpurepun ouennBanus

Omauuno Pabora BbITIONTHEHA IIOJIHOCTBIO, 6e3 ommboK (BOSMO)KH& OJJHa HCTOYHOCTB, OITHUCKA,
HE ABJIAIOIIAACA CIICACTBUECM HCIIOHUMAaHUA MaTepI/IaHa).

Xopouwo PaGoTa BBITIONIHEHA MOTHOCTHIO, HO 00OCHOBAHUS II1ArOB PEIICHUS HEJIOCTATOUHBI,
JIOyIIICHA OJTHA HerpyOasi OIuOKa Wil JBa-TPU HEJ0UETa, HE BIUSIOIINX HA
MPaBUIIBHYIO MOCIEI0BATEIbHOCTh PACCYKACHUI.

Yooenemeopumenwvno | B pabore nonyueHo Oonee ofHoW rpy0oii omnOKu Ui Gosee IBYX-Tpex
HEZI0YETOB, HO OOYUAIOIIHIACS BIaeeT 00s3aTeIbHBIMH YMEHUSIMU TI0 TIPOBEPSIEMOM
TeMe.

Heyoosnemeopumenwvno | B pabote ectb rpyObie OIIMOKN 1 HEOYETHI

NI
KoHnTposbHas pabora He BHIIOJIHEHA.

4. Kpurepuym W mKajJa OUEHUBAHHMS Pe3yJbTATOB OO0y4YeHUS MO JUCUHMILIMHE

(MoayJ/110) NMpPH NMPOBeJIeHUH NPOMEKYTOUYHON aTTECTANUN

Kputepnn u mikajga onieHUBAHHS PE3YILTATOB OCBOCHUS AUCIUIIINHEI (MOIVIIS) C
OK3aMCHOM

Jia nucuuruinH (MOyseil), 3aKaHYMBAIOLIUXCS 9K3aMEHOM, PE3YNbTaT MPOMEKYTOUHOM

arrecragun CKJIaabIBacTCsa U3 6aJ'IJ'IOB, Ha6paHHBIX B XOJ€ TCEKYLICTO KOHTPOJd U IIpHU
IIPOBCACHHUH SK3aMCHa:

B ®OC BxmodyeH CIIHCOK BOIIPOCOB H 3aJaHul K 9K3aMCHY U THIIOBOM BapuaHT

9K3aMEHAIIMOHHOTO Oniera:
4.1 CiMcox BOIIPOCOB K 3K3aMEHY:

1

2

(6}

OCHOBHBIE 3aKOHBI U TOHATHS XUMHUHU. 3aKOH COXPAHEHUS MAacChl. 3aKOH MOCTOSIHCTBA
cOoCTaBa. 3aKOH SKBUBAJICHTOB.

N3MeHeHne XMMHYECKUX CBOWMCTB 3JEMEHTOB M HUX COCIMHEHUW B Ipynmnax M Iepuojaax
MIEPUOIUYECKON CUCTEMBI

CBoiicTBa BaXKHEWIIMX KJIAaCCOB HEOPraHWYECKHUX COEIMHEHMM: OKCUIOB, KHUCIOT,
OCHOBaHMH, COJIEH.

DHepretudeckue 3G(PEeKTsl B XUMHUECKUX peakIusaX. BHyTpeHHss »Heprus. DHTAIbIUA.
CrangapTHas SHTaJIbIUS 00PA30BAHMS XUMHUYECKUX COCTMHEHHM.

3akoH ['ecca. CienctBus u3 3akoHa I'ecca.

DOHTponusi W €€ HU3MEHEHHWE NpU XUMHUECKHX IMpoleccax. BrluucieHue u3MeHEHUs
SHTPOIIHH.

Oueprus [ubbca u ee W3MEHEHHWE TPU XUMHUUYECKUX TMpoIeccax. Y CIOBUS
CaMOIPOU3BOJIBHOTO MPOTEKAHUS XUMHUYECKUX PEAKIIUH.




10
11
12
13

14

15

16

17
18

19

20

21

22

23

24

25
26

27

28

29

CKOpOCTh XMMHUYECKHUX PEAKIMil. 3aBUCUMOCTh CKOPOCTH PEAKLIUK OT KOHLIEHTPAIMH. 3aKOH
JNeUCTBYIOIMX Macc. KOHCTaHTa CKOPOCTH PEaKLUU.

CKOpOCTh XMMHUYECKUX peakluil. 3aKOH JAEUCTBUS Macc

3aBHCHMOCTh CKOpPOCTH peakmuu OoT Ttemieparypsl. [IpaBuno Bant-I'odda. YpaBHenue
Appenuyca.

OHeprus akTUBALUU. YpaBHEHUE AppeHuyca.

Ckopoctb xumuueckux peakiuil. Karanus. 'oMOreHHbIN U reTeporeHHbIN KaTauus.
Xumuueckoe paBHoBecHe. DakTOpsl, BAUAIOIIKME HAa cMmenieHue paBHoBecus. lIpunnun Jle
[[Tarenbe. KOHCTaHTa XMMUYECKOTO PABHOBECHS.

PacTBOpBl Kak MHOTOKOMIOHEHTHBIE CHUCTeMBL. CrocoObI BBIPaXEHHS COCTaBa PacTBOPOB.
MounsipHast no7as, mMaccoBas o0Jyid. MouisspHas KOHIIEHTpAlMs, MOJSIpHAs KOHIIEHTPAlUs
SKBHUBAJIEHTOB, MOJISUIbHASL KOHLICHTPALUS.

CBoiicTBa pacTBOPOB HEINEKTPOIUTOB. SBieHue ocmoca. 3akoH Baut-I'odda. JlaBnenue
HACBIIIEHHOTO Tapa pacTBOPUTEI HaJ pacTBOopoM. llepBslii 1 BTopoi 3aKoHbI Payrs.
PactBopbl  anekTtponuroB.  Teopust  anexkTponuTHdeckod  aumcconmanuu.  CTeneHb
ANEKTPOJUTUYECKON aucconuanuu. [lonsarue 06 akTHBHOCTH.

CunbHble U cmalble ANeKTpoauThl. KoHCcTaHTa quccomuary.

DIIEKTPOJIMTHYECKAsT Jucconranvs Boabl. MoOHHOe mnpou3BeneHUEe BOAbL. BoaopoHbiid
nokasatenb cpefpl. [loHsTre 00 MHAMKATOpAX.

I'maponu3 comeit. OOpaTtuMblii U HeoOpaTuMbIi (TIONHBIN) THApoJIU3. Posb mporieccoB
TUIPOJIN3A MPH IKCILTyaTallui KOTEJIbHBIX YCTAHOBOK.

PactBopumocTs Bemects. [Iponssenenue pactBopumMocT. MexaHn3M HaKUI1e000pa30BaHMUSL.
OxkucnutensHO-BoccTaHOBUTENbHBIE peakiuu (OBP), ux xmaccudukanus. Baxuenmue
OKHCIUTENN U BoccTaHoBUTENU. CocraBieHue ypaBHeHnit OBP mo merony mosypeakuuii.
Bnusinue cpenpl Ha npotekanue OBP.

DIIEKTPOXUMHUYECKHE Tpouecchl. [‘anmpBanmyeckuit sneMeHT. JJIC rambBaHUYECKOTO
JJIEMEHTA U €r0 U3MEPEHHUE.

TepmoarHaMuKa MPOTEKaHUs 3JIEKTPOAHBIX MpoueccoB. CaMONpPOU3BOIBHOCTh MPOTEKAHUS
OKHCIIUTEIBHO-BOCCTAHOBUTENBHBIX peakiuil. CBsa3p OJIC raabBaHMUECKOro 3JIEMEHTa C
snepruent ['n66ca. Cesa3p I/[C ¢ KOHCTAaHTON pPaBHOBECHSI.

[IpakTHueckoe MCHOJIB30BAHUE SJIEKTPOXMUMHUYECKUX IMPOUECCOB. XUMUYECKUE HCTOYHUKH
TOKA. AKKYMYJISITOPBIL.

Koppo3sus meramnoB. OCHOBHBIE BUIbI KOPPO3UU. XUMUYECKAsE KOPPO3USL.

Koppo3zus metaminos. Dnekrpoxumuyeckas kopposus. OcoOeHHOCTH MPOIECCOB KOPPO3UH B
MOPCKOU BOJIE.

Meroapl 3alIUThl METAJIOB OT KOPPO3UU: H3MEHEHHUE CBOMCTB KOPPO3MOHHOM Cpe.bl,
3alUTHBIC TOKPBITHS, IEKTPOXUMHUUYECKas 3anuTa. UHrHOUTOPBI KOPPO3UH.
DIEKTPOXUMHUYECKUE MPOLECChl. JEKTPOJIM3 paCIIaBOB M PACTBOPOB 3JIEKTPOJIUTOB.
WNHepTHBIE U pacTBOPUMBIE 3JIEKTPOAbl. 3aK0oHbI Papajies.

JucnepcHbie cuctemsl. ['eTeporeHHOCTb, AucnepcHOCTh. Kitaccudukanus mo arperaTHoMy
COCTOSIHHUIO (ha3 ¥ pazMepy YacTHIl JUCTIEPCHOH (a3bl.

4.2 CriucoK THMOBBIX 3aJaHHM K dK3aMeHY:

aokrwn e

o

Mo3KeT 71 SHTPOMNHS BellecTBa ObITh BEIMYMHON OTPULIATEIBHOM?

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

KaxkoB 3uak AS° mporiecca IiaBIeH s BemecTna?

KaxkoB 3uak AS° mporecca KOHICHCAIHH TAPOB KAKOT0-THG0 BerecTna?

IIpuBeaure mnpumepsl peakuui, UIsi KOTOPBIX:  a) AS®  monoxuTensHo; 0) AS°
OTPHUIATENHHO; B) AS® Grmsko K HYJTIO.

Bbruncnure, kakoe KOJMYECTBO TEIUIOTHI BBIIEIUTCA MpH BoccTaHOBIeHUH F€;03
METAJUTHYECKUM allFOMUHUEM, eclii ObUTo momydeHno 335,1 r xenesa.
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10.

11.

12.

13.

14.

15.

16.

17.

18.

I"a3006pa3nslit 3tunoBsiid cnupt CoHsOH MOkKHO MOMydnTh TpU B3aUMOJCHCTBUU 3TUIICHA
CoHsry m BomsgHbIX mapoB. Hamummre TepMOXMMHUYECKOE YpPaBHEHHE STOH peakiuy,
BBIYHCIIUB €€ TeIIOBOU I (DeKT.
Borancnure TeroBoit agQexT peakmuu BoccTaHOBIeHHS okcupia skene3a (1) Bomopomom,
WCXOJIS U3 CIEAYIOMNX TEPMOXUMUYECKUX YPAaBHEHHIA:
FeO(K) + CO(I—) = FE(K) + COQ(I—); AH =-13,18 KkJIK.
CO(I—) + 1/202(1—) = COQ(I—); ArH = -283,0 KI[)K
Hz(l—) + 1/202(1—) = HzO(l—); ArH = -241,83 KI[)K

[Ipu B3aMMOJEWCTBUMU Ta3000pa3HBIX CEPOBOJOPOJA M JAUOKCHAA YIiiepojga O0Opa3yroTCs
napsl Bofpl u cepoyriepon CSy. Hanmmmure TepMoxuMudeckoe ypaBHEHHE 3TOH peakiuy,
BBIYUCIIUB €€ TETUIOBOM A (DeKT.
Hanmmure TepmoxuMudeckoe ypaBHeHne peakunu Mexay CO() B BOJIOPOJOM, B pe3yabTaTe
koTopoii obOpazyrorcst CHary 1 HoO(ry. CKONBKO TETIOTHI BBIAEIUTCS TPH STOH peaxiuy,
ecyin ObLI0 moJstydeHo 67,2 1M~ MeTaHa B Iepecuere Ha HOpMaJlbHbIE YCIOBUS?
TerutoBoit 3pdexT kakoi peaknuu paBeH Teriote odpasoBanus NO? Berauciure temiory
obpazoBanust NO, rcxoas U3 claeIyonX TePMOXUMHUECKIX YPaBHEHHUH:

4NH3(F) + 502(1-) = 4NO(F) + 6H20(>K); ArH =-1 168,80 Kﬂ)K

4NH3(F) + 302(r) = 2N2(r) + 6H20(>K); ArH = -1530,28 KZI)K
Ompenenure, Kak H3MEHUTCS CKOPOCTh peakiuu okuciieHus: okcuna azota (Il), umeromas
tpetuit mopsanok, 2NO oy + Oy ) — 2NO; (), IpU yMeHbIIEHHN KOHLEHTPAUU OKCHJA
azora (Il) B 3 paza.
Brruucnure Maccy xyopuaa kKanmus, HeoOxomumyto mjisi mpurotosienus 250 mua 0,1 M
pactBopa KCI.
Brraucnure maccy xmopuaa amroMUHE, HeoO0Xoaumyto aist ipurorosienus 500 mur 0,10 H.
pactBopa AlCls.
Onpenenure MOJISIpHYIO —JOJIFO  PAacTBOPEHHOTO  BEUIECTBa, a TaKkKe MOJISIPHYIO
KOHLIEHTPALIMIO, MOJISIPHYIO KOHIIEHTPAIMIO SKBUBAJIEHTOB U MOJISJIBHYIO KOHIIEHTPAlUH
crenyroumx pactBopos: a) 70 %-i cepuoit kucinotel (o = 1,62 r/min); 6) 40 %-ro eakoro
Hatpa ( p = 1,43 r/min); B) 20 %-it pocdopnoii kucnotsl (p = 1,11 r/mn).
Kakoii o6vem Boabl Hamo Beimaputh u3 500 mu 4 %-ro pactBopa conu (p = 1,04 r/mn),

YTOOBI TIOJYYUTh PACTBOP C MaccoBou goJieii coym 0,167
CocTaBbTe MOJIEKYJISIPHBIE M HMOHHBIC ypaBHEHUS CJICAYIOIIMX PEaKiui, MPOTEKalouX B
pacTBopax MeXIy CIEIYIOIIMMHU BEIIECTBAMHU:

a) cynbhugom Hatpust U HuTpatom meau (11);

0) aneTaToM Kausi U CEpHOM KUCIIOTOM;

B) CEpHOI KUCIIOTON U TUPOKCUIIOM LIUHKA;

T') TUAPOKCUIOM IIUHKA U TUAPOKCUAOM HATPUS;

1) TUAPOKCUAOM HATPUS U TUAPOCYIb(PUIOM HATPUS;

e) cynbdumom xenesa (l1) u consiHO# KUCIOTOI;

) COJISTHOM KHUCJIOTOM U KapOOHATOM KaJbIIUs;

3) a30THOU KHCIOTOM M THAPOKCHIOM KaJTus;

1) TUAPOKCUIIOM KaJHs U XJIOPHIOM aMMOHHUSI.
CocTaBbTe MOJIEKYISPHBIE ypaBHEHHUS CIEIYIOIIMX pEeakKIMid, MPOTEKAIOIUX B BOJHBIX
pacTBopax, Mo UX HOHHBIM YPABHEHUSIM:

a) S + Cu” = CuS{

6) 2Br + Pb*" = PbBr, 4

B)H + F =HF

r) SO* + 2H" = H,0 + S0, T

1) Ba** + SO4% + 20H + Fe** = BaSO44 + Fe(OH)2d
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19.

20.

21.

22.

23.

24,
25.

26.

217.

CocraBbTe cxemy pabOThI raJIbBAHUUECKOTO 3JIEMEHTa, 00pa30BaHHOTO JKEJIE30M U CBHHIIOM,
norpyxeHssiMu B 0,005 M pactBopbl ux cousieli. Paccuutaiite DJIC 3Toro simemeHTta u
W3MCHECHHE BEJIMYUHBI dSHepruu [ nobca.

Kak 10omKkHBI OBITH COCTaBJICHBI TaJlbBAHMYECKHE JJIEMEHTBHI, YTOObI B HUX INPOTEKAIH
peaKiuu: a) Cd + CuSO, = CdSO4 + Cu

6) 2Au®" + 3H, = 2Au + 6H*

B) Zn + 2Fe®* = Zn®" + 2Fe®*

['anpBaHKuecKas LeNb COCTAaBI€HA MarHUEBBIMU 3JIEKTPOJaMH, OTPY>KEHHBIMU B PacTBOPbI
MgSO4 pasHoit konuentpauuu: Mg | MgSO,(2M) | MgSO,(0,001x.) | Mg . Paccuuraiite
OJ1C 3TOTO raJTbBaHUYECKOTO AJIEMEHTA.

CocTaBbTe ypaBHEHHUS peakluid, NPOUCXOSAIIMX Ha JIIEKTPOJaX MpU BJIEKTPOJIU3e: a)
pactBopa KCIl; 6) pacruiaBa KCl. Paccunraiite Maccy BEIIECTB, BBIICTUBIINXCS Ha KaTOJE B
ciyJasix a) 1 0) mpu MpoxokaeHuu Toka 26,8 A B Teuenue 10 4.

B nByx oanexktponusepax ¢ TpadUTOBBIMHU 3JIEKTPOJAMHU IPOUCXOAMUT DJIEKTPOIH3: a)
pacTBopa THIApOKCHJA HaTpus; 0) paciuiaBa rujpokcuja Hatpus. Hamumure ypaBHEHUS
BIEKTPOIHBIX PEAKIIHIM.

[Iepeunciure METOBI 3aIMTHI METAJUIOB OT KOPPO3UH. OXapaKTEpU3yUTe KaX bl METO/I.
Kakne wmerammer (Fe, Ag, Ca) Oymyr paspymarscsi B aTMocdepe BIXHOTO BO3IyXa,
HACBIIIEHHOTO JTHOKCHAOM yriepona? OTBET naiiTe Ha OCHOBaHMM BbMHUCIEHHS — AGyy,

COOTBETCTBYIOIUX MPOLIECCOB.

AmoMuHMM ckienaH ¢ Meapio. Kakoit u3 MetaninoB OyaeT moaBepraThCs KOPPO3UH, €CIIA OTH
MeTaJibl MOoNagyT B KHUCIOTHYIO cpeny? CocTaBbTe CXeMy TrajlbBaHHYECKOTO 3JIEMEHTa,
00pa3yromerocst mpu 3TOM.

Kenezo mokpeito HuKeneM. Kakolt u3 wmetamwioB OymeT KOppoAUpOBaTh B Clydae
pa3pylieHus TOBEPXHOCTH MOKPHITUA? Koppo3us MNpoUCXOAUT B KHUCIOTHOM Cpeje.
CocraBbTe cXeMy ralbBaHHUECKOT0 AJIEMEHTA, 00pa3yroIerocs npu 3TOM.

4.3 TuroBo# BapuaHT IK3aMEHAITMOHHOTO OWJIeTa:

MuHHCTEpCTBO HAYKH U BhICIIEro oOpazoBanus PD
®denepalibHOE TOCYIAPCTBEHHOE ABTOHOMHOE YUPEKICHHUE BBICIIETO
o0pa3zoBaHus
«MYPMAHCKWIN APKTUYECKHI YHUBEPCUTET»
(®I'AOY BO «MAVY»)
Oxzamenayuonmuwiii ourem Ne
M0 XUMHUHU
Cdhopmynupyiite 3axon ['ecca, cinenctBus u3 3akona I'ecca.
2. TloHATHS TOMOTEHHBIX M FE€TEPOTCHHBIX CHUCTEM; 3aKOH JEHCTBYOMUX Macc. Hanumure
BBIpaKEHUE I CKOPOCTEH peakuui, mpoTekaromux mno cxeme A + B — AB ecnu: a) A
u B — BemectBa, Haxomsmuecss B pactBope; 0) A — TBeproe BeuiectBo, B — ra3 uim
BELIECTBO, HaXoAs1Ieecs B pacTBope; B) A u B — razoo0pa3Heie BeliecTna.
3. Ckombko rpamMmoB NapSOz moTpebyercs ans npurotosieHus 5 n 8%-ro (mo macce)
pactBopa (p= 1, 075 r/mm) ?
4. Koppo3ust METaIOB, MOHATHS XMMUYECKON U 3JIEKTPOXUMHUYECKONH KOPPO3HUH.
Kak mpoucxomuT Koppo3us IIMHKA, HaxXOJSAMIEToCs B KOHTAKTe C KaJMHEM, B
HelTpasbHOM M KUCJIOM pacTBopax? CocTaBbTe JEKTPOHHBIE YPaBHEHUS AHOJHOTO U
KaTOJHOI'O IIPOLIECCOB.

=

o

Ouenka Kputepnu oneHku oTBeTa Ha IK3aMeHe

OOywarommiics TayOOKO W TPOYHO  YCBOWJ  INPOTpaMMHBIN  Martepual,

Omauuno .
HICYCPIIBIBAIOIIE, IMOCIEIOBATEIBHO, YETKO W JIOTHUYECKH CTPOMHO €ro H3IIaraer,
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YMEET TECHO YBS3bIBATh TEOPHUIO C MPAKTUKOM, HE 3aTPyNHSETCS C OTBETOM IpHU
BUJIOM3MEHEHUH Bompoca. BraneeT crenuanbHON TEPMUHOJIOTHUEN, IEMOHCTPUPYET
OOIIYI0 SPYIOHIUI0 B TPEAMETHOH OOJACTH, WCIIONB3YEeT IMPH OTBETE CCHUIKK Ha
MaTepHuall CelMaJIu3UupPOBAHHBIX HMCTOYHHUKOB, B TOM uKcie Ha IHTepHET-pecypChl.

OOyyvaromuiicst TBEpIO 3HaET MaTepuall, TpaMOTHO U IO CYIIECTBY M3JIaraer ero, He
JIOITyCKasl CyIIECTBEHHBIX HETOUHOCTEH B OTBETE HA BONPOC, BIIAJCET CIIENUAIBLHOM
Xopouwio TEpPMHUHOJIOTHEH Ha JOCTATOYHOM YPOBHE; MOTYT BO3ZHHKHYTH 3aTPyJHEHUS IpH
OTBETE Ha YTOYHSIOUIME BONPOCHI M0 paccMaTpUBaeMOH TeMe; B IIEIOM
JIEMOHCTPHPYET O0IIYI0 SPYAUIINIO B IPEIMETHOH 00IacTy.

OOyuaromuiics UMeeT 3HAHUSA TOIBKO OCHOBHOIO MaTepuaja, HO HE YCBOWJI €ro
JIeTallei, JIONMyCKaeT HETOYHOCTH, HENOCTATOYHO NpaBHIbHBIE (OPMYIHPOBKH,
Yooenemeopumenvno | 1I0X0 BafeeT ClEUAIbHOW TEPMUHOJIOTHEH, JOIMYCKAET CYLIECTBEHHBIE OIIMOKU
NpU OTBETE, HEJOCTATOYHO OPHUEHTHPYETCS B HMCTOYHHKAX CIICIHaTM3MPOBAHHBIX
3HAHHH.

OOyuaronuiicss HE 3HAeT 3HAYMTEILHOW YaCcTH TMPOrPaMMHOIO Marepuaa,
JIOMTYCKAET CYIIECTBEHHBIC OIIMOKH, HAPYIICHUS JIOTMISCKON TIOCIICIOBATEIEHOCTH B
Heyooenemeopumenvbho | V3I0KESHUH TIPOrPAMMHOTO Martepualia, He BIIaJICeT CIENHalbHOW TEPMHHOIOTHEH,
HE OPUEHTUPYETCS B UCTOUYHUKAX CIICIIMATM3UPOBAHHBIX 3HAHUH.

Her oTBeTa Ha mocTaBJIeHHBIN BOIPOC.

OreHka, OJTy9eHHAsI HA DK3aMeHe, MepeBOaUTCS B O0amibl («5» - 20 Gamios, «4» - 15
OamnoB, «3» - 10 GamioB) W cymmmpyercs ¢ OamiamMu, HaOpaHHBIMH B XOJE TEKYIIETro

KOHTPOIIA.
Hrorosasi oueHkKa no CymMmapHbIe 627111 Kpurepun oneHuBaHus
AUCHUTJIHHE (MOY.JIIO) MO IMCHMILIHHE
(MoayJ110), B TOM
qucae
BeInonHeHb! Bce KOHTPOJIbHBIE TOYKH TEKYILEr0 KOHTPOJIS
Omauuno 91 -100 p ym ™
Ha BBICOKOM ypOBHE. DK3aMEH ClIaH
BeinonHeHb! Bce KOHTPONbHBIE TOYKH TEKYLETO KOHTPOJISA.
Xopouwio 81-90 p ym ™
DK3aMeH caaH
KoHTpOIbHbIE TOYKH BBHITIOJTHEHBI B HEMOTHOM 00BEME.
Yooenemeopumensno 70- 80
DK3aMeH cIaH
Heyooenemeopumenvno 69 u MeHee KoHTponbHbIe TOUKK HE BHIIOIHEHbI WM HE CIaH K3aMEH

5. 3aaHusi IHATHOCTHYECKOH padoThl /s OLEHKH Pe3yJbTAaTOB O0yYeHUHA IO
AMcUuIJIMHe (MOAYJaI0) B PpaMKax BHYTPeHHell He3aBHCHMMON OLEHKH KayecTBa
o0pa3oBaHus

@®OC coxmepxuT 3amaHusl s OLIGHMBAHUSA 3HAHWUNM, YMEHUH U  HaBBIKOB,
JEMOHCTPUPYIOIIUX YpPOBEHb COHOPMUPOBAHHOCTH KOMIIETEHIMH H HWHAMKATOPOB  HX
JOCTHKEHHS B IPOIIECCEe OCBOCHUS JUCLMITIUHBI (MOTYJIS).

Kommnekr 3amanuii pa3paboTan TakuM o00Opa3oM, YTOOBI OCYILIECTBUTH MPOLEAYPY
OIICHKH KaXJO0M KOMIIETEHIMH, (OPMUPYEMBIX NUCHUIIIMHON (MOAyNeM), y oOydaromierocs B
nUcbMeHHOU (opme.

CopepxaHue KOMILUIEKTa 3aJJaHUI BKIIIOUACT: Mecmosble 3a0anus, pacuemuule 3a0ayu.

KommuekT 3apanuii AMarH0CTHYECKOi padoThI

OIIK-3. CriocobeH NpHMEHSTH COOTBETCTBYIOMIMH (M3MKO-MAaTEMaTHIECKHUH armapar, METOAbl aHanmn3a |
MOJICTTMPOBAHMS, TEOPETHUECKOTO U IKCTIEPUMEHTAIILHOT0 UCCIIEAOBaHMS TP PEIICHUH MTPOPEeCCHOHATIBHBIX 3a/1a4.
Kommerenmust peanmmsyercst B 4acth «Cnocoben npumeHsms ... Memoobl aHAIU3A,.. MEOPEeMmMU4ecKozo U
IKCHEPUMEHMATLHO20 UCCTeO08AHUS NPU PeUleHUU NPOPECCUOHATLHBIX 3a0aUH.

1 .
bannv coomeemcmeyrom mexHojl0cuiecKou kapme
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HH'BOHKG Z[eMOHCTpI/IpyeT NMOHMMAaHUC XUMHWYICCKUX NPOUCCCOB U NTPUMCHACT OCHOBHBIC 3aKOHbI XUMUU.

1 Hns peakyuu Mg(OH)24) — MgOy + H2O,,

paccuumatime: SHMATbAUIO PEAKYUU, KOIUYECME0 MenIomyl blOeNAIOUeUCs Ul
noenowaiouetics 6 pesyabmame peaxyuu, eciu peazupyem 100 e Mg(OH),,; sumponuio
peakyuu, 3Hepeuto I 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

2 Ilpu 2udpoauze kakux coneti 8 600HoM pacmeope pH < 77
1) BeSO,

2) KCIO,
3) Li,COs

3 Kakoe (kakue) U3 TOKPBITHIA IJIs1 METU SIBJISTFOTCS KATOTHBIM(1)?
1) Au
2) Cr
3) Zn
4) Ag

4 Ilpu memnepamype 30 °C peaxyusa 3axanyueaemcs 3a 20 munym. [Ipu memnepamype 50
°C — 3a 5 munym. Yemy pasen memnepamypmwiii KO3@@uyuenm ckopocmu peaxyuu?

1) 2

2) 3

3) 15

4) 2,5

5 Kakue u3 3auummvlx nokpeimuil A61510Mcsi AHOOHLIMU NO OMHOWLEHUIO K 3AUULAEMOMY
memanny?

a) Fe moxpsito Cd

0) Fe mokpsito Al

B) Cr mokpeiT CU

r) Al mokpsiT Au

6 B kakux cnyuasx nepéwviii Meman 8bimecHsaenm 6mopou U3 pacmeopa e2o coau?
1) CauZn;
2) Znu Ag;
3) Fe u Cu;
4) Fe u Mg

7 s monexynsapnozo ypaenenus KClOz+ K ,CO3 +Cr,O3 = KCl + CO; + K ,CrOq4
cymma Kosgguyuenmos pasna:

1) 6

2)9

3) 12

4) 15

8 Heticmsue kakux ¢pakmopos modrcem ycunums d1eKmpOXUMULECKyIo Koppo3uio dxcene3a?
1) nonmwkenue pH cpempr

2) mnosbimenue pH cpeasr

3) MOBBINICHUE B BO3AyXE KOHICHTPAIIUH YIICKHUCIIOTO ra3a

4) yBenWyeHHUE Co/epKaHUs KUCIOPO/Ia B pacTBOPE

9 Yucno monel pacmeopenno2o eeujecmsa, npucymemsyiowezo 6 1 ke pacmeopumens
Ha3b18aEMCsl

1) MOJNSUTBHOCTh

2) MOJISIPHOCTB

3) HOPMAJIBHOCTb

11




10

Tlonosrcumenvro 3apsoicentvie UOHBL HOCAM HA38AHUE:
1) kaTuoHbI

2) aHHOHBI

3) MPOTOHBI
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