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Ilepeuens Komnemenyuii ¢ ykazanuem I3mManoe ux Gopmupoeanus 6 npoyecce 0C80EHUA OUCYUNTUHBL
Komnerennus
[1K-1 Cnioco6en mpoBOAUTH pabOTHI 1O 00pabOTKE U aHAIN3Y HAYYHO-TEXHUYECKON HH(POPMAIIUHN U PE3YIbTATOB UCCIETOBAHUM.
NuauKaTopsl JOCTUKEHHUS] KOMITETEHITUH

1.1 3naer MCTOJblI AaHAJIN3a H O606HICHI/I}I OTCUYCCTBCHHOI'O H MCKIAYHAPOAHOI'O OIIbITa B COOTB@TCTBYIOHIGﬁ o0OnacTH
HCCICOOBaHUA

1.2 VYMeer TpHUMEHATh METOIALI aHaIW3a HAYYHO-TEXHHYECKOW WHPOpMau U OQOPMIIATh pe3yiabTaThl HAyYHO-
MCCJIEIOBATENbCKUX U OMBITHO-KOHCTPYKTOPCKUX pabOT

1.3 Brnageer HaBeikamMu cOopa, 00pabOTKHM, aHamM3a ©W OOOOIIEHUS pe3yNbTaTOB DJKCIEPUMEHTOB M WCCICJOBAaHHA B

COOTBETCTBYIOIIIECH 00JaCTH 3HAHUI



Imanwt hopmuposanus Komnemenyuu Haumenosanue
OUEHOUHO20

Huouxam Jexuyuu Ilpakmuueckue Jlabopamopnsie 3anamusn Kypcoeoii cpedcmea
opbl 3anamun npoexkm
docmu- (padoma)
HceHus
Komneme
HYuu
IK-1.1, Tema 1. Benenue He Tewma 2. 3yuenue BiusHue He Jlabopamopnas
[IK-1.2, KU3HEACSITCIIBHOCTH npedycmompeHsvl | Cpelbl Ha BETHUUHY npedycmompeHvl | paboma,
[K-1.3, AJIEKTPOIHBIX MTOTEHIMAIOB KOHMPOJIbHASL

Tema 2. DnekTpoXuMHUyecKas
KOppO3ust

Tema 3. ITaccHBHOCTH METAIIOB
Tema 4. Xumnueckas Koppo3us

Tema 5. Buasl KOppO3HOHHBIX
pa3pyleHui
Tema 6. MeToab! 3alIUTEI

METAJUIOB OT KOPPO3UHU

Tema 7. Hemerasuinueckue
MaTepHaIbl

Pa3JIMIHBIX MECTAJLJIOB

Tema 4. V3yuenue BAUSHUSA
KOHIICHTPALIUN JJIEKTPOJINTA,
XUMHUYECKOIO COCTaBa "
CTPYKTYpBHI CILJIaBa Ha
CKOPOCTb KOPPO3HH

Tema 4. Biiustaue
TEMIEPaTypbl KOPPOZHOHHOM
Cpelbl Ha CKOPOCTh KOPPO3HH

Tema 6. M3yuenne meTo10B
3aIUTHI OT KOPPO3UHU

paboma, 3auem




Hepeueub OUCHOUHbBIX cpedcme no Oucuunﬂune «Xumuueckoe conpomuejienue u

3auiuma om Koppos3uu)

JI1s1 O4HOM U 0YHO-3a09HOM (hOPMBI O0yUCHHS

Ouyenounvle cpeocmea Kon-60 Min, éannoe | Max, éannoe
Jlabopamopnas paboma 4 36 60
3auem 1 24 40
Bcezo: 60 100
J1st 3a0uHOM (hopMBbI OOYUEHUS
Ouyenounwvle cpeocmea Kon-60 Min, éannoe | Max, 6annos
Jlabopamopnasa paboma 4 24 40
Koumponwvnas paboma 1 12 20
3auem 1 24 40
Bcezo: 60 100




HlIkana ouenusanusn

Boipaxenu | CinoBecHoe 3auer

e B 0a/u1ax: | BbIpasKeHHUe

60 - 100 3auteHO |OLEHKa «3a4TEHO)» BBICTABISIETCS CTYJICHTY, €CJIM OTBETHI HA BOIIPOCHI IO TEMam
JUCLUIUIMHBI ~ MOCJIEAOBATENbHbI, JIOTUYECKM  H3JI0KEHBI,  JOIMYCKarOTCsA
HE3HAUMUTEJIbHBIC HEIOYEThl B OTBETE CTYACHTA, TaKW€ KaK OTCYTCTBHUE
CaMOCTOSITEIILHOTO BBIBOJIA, PEYEBBIC OIITMOKHU U TIP.

Hwuxe 60 He 3aureno |OueHka «HE 3a4T€HO» BBICTABISAETCS CTYNEHTY, €CIA CTYAEHT HE 3HAET

OCHOBHBIX MOHSTHM TEMBI JUCHUIIIIMHBI, HE OTBCYACT Ha AOIIOJIHHUTCIBHBIC H
HaBOIAIIHUC BOIIPOCHI IIPCIIOAaBaTCIIA.




KpaTkasi XapakTepucTHKa OLIEHOYHbIX CPeACTBA

Ne  |Haumenosanu | Kpamkasa xapakmepucmuxa |Ilpeocmaenenue
€ OUEeHOUHO20 OUEHOUHO020 cpeocmea OUEHOUHO20
n/n
cpeocmea cpeocmea 6 ponoe
1. JlabopaTtopHas [ITo BuA yueOHON pabOThI, 11ebio | Tembl
pabora KOTOPOH SIBIISIETCA U3YUEHUE 71a00paTOPHBIX
(uccienoBaHue, U3MEPEHUE) paoor,
XapaKTePUCTHK JIAOOPATOPHOTO  |KOHTPOJIbHBIE
00BEKTA. BOIIPOCHI IO TEME
. 1abopaTopHOI
[lenb 1abopaTOPHBIX 3aHATHIA: paboTE!
OCBOCHHE M3y4yaeMOM yueOHOM
JTUCITUTIINHBL, IPHOOpETEeHNE
HAaBBIKOB MMPAKTHYECKOTO
MIpUMEHEHUS 3HAaHUHN y4eOHOM
JTVCHUTIUIMHBI (TUCIIUTIIAH) C
UCITOJIb30BAHUEM TEXHUYECKUX
CpelCcTB U (M) 000pYI0BaHHUS
2. KontponsHas |[CpencTBo MpoBEPKH YMEHUI Komriekr
pabota MIPUMEHSTH TTOJIYICHHBIC 3HAHUS |KOHTPOJIBbHBIX

JAJI1 pCIICHUS 3aaa4
OIMpCACICHHOT'O THUIIA ITO TCMC HUIIN

pazaeny

3aJIaHUU 1O
BapUaHTaM




MunucTepcTBO 0OpazoBaHus U Hayku Poccutickoit denepanu
HuwxHexkaMCKuii XUMHKO-TEXHOJIOTHYECKUN HHCTUTYT ((puuan) ¢peaepaibHOTo
rocyJapCTBEHHOTO OFOJI)KETHOTO 00pa30BaTEIBLHOTO YUPEXKICHUS BBICILIETO0 00pa30BaHUs
«KazaHckuii HalMOHAIbHBINA UCCIIEI0BATENBLCKUIM TEXHOIOTMUECKUN YHUBEPCUTET
Daxynvmem_mexanuieckuu

Kagheopa Ilpoueccvl u annapamoi Xumuieckux mexHoao2uil
Hampasnenue noarorosku/crenuanbHocTh: 18.03.02 DHepro- u pecypcocOeperaromye
IPOIIECChl B XMMUYECKOW TEXHOJIOTHH, HeDTEXMMUU ¥ OMOTEXHOJIOTUH

HpO(bI/IJIL/CHGHI/IaHI/IBaHI/I}II MamuyHbl ¥ anmnapaTbl XMMAYECKMX IPOU3BOJICTB

(Haumernosanue)

Cemectp_5/3/4

3amanud K 3a4eTy
no gucuuiuinuie  b1.B.14 «XuMuveckoe CONPOTUBIEHUE U 3ALUTA OT KOPPO3UM»
Bapuanr 1
1. Koppo3sus. Knaccudukanus mo MexaHu3Mam, 1o XapakTepy Cpeabl U 10 BUY KOPPO3HHU.
2. Koppo3ust MeTauioB ¢ BOJIOPOIHOM JeTospu3amnueii B kuciou cpene. [IpuBectu nmpumep.
3. OnpenenuTh Maccy ejesa, Ieperie/nero B pacTBOp B pe3yjIbTaTe aHOJIHOIO Mpoliecca
3a 1 4ac mpM IIOTHOCTH KOPPO3UOHHOro Toka 100 A/M% HaiiTu cKOpOCTH KOPPO3HH, €CIIH
M3BECTHO, YTO IUIOMIAAb aHOAHBIX y4acTKoOB 0,01 M2,

Bapuanr 2
1. Xumudeckasi KOppo3usi METaJIJIOB.
2. Kopposusi MeTaiioB ¢ BOAOPOJHOM JAemojspu3anyeid B HeHTpanbHOU cpene. [IpuBecTtu
npuMep.
3. Ilpu B3auMOJEHCTBUN AIFOMUHUS C KUCIOPOJOM 00pa3yeTcsl OKCHHAs IJIEHKAa COCTaBa
Al;O3. Onpenenutp, criocoba Jin OHA 3aIUTUTH METAJT OT KOPPO3UH (TJIOTHOCTh aTFOMUHUS
—2.702 xr/M3, IJI0THOCTB OKCHA amIoMHHES — 3,500 Kr/Mm°)

Bapuanr 3
1. Dnexkrpoxumuyeckass KOpPpO3usi METaioB, MexaHu3M, pPaBHOBECHBIN JJIEKTPOIHBIN
MOTEHIUAIL.
2. Koppo3usi MeTayyioB ¢ BOJAOPOAHOM jAemnoJisipu3aliviel B mieaodHou cpene. Ilpuectu
puMep.
3. Onpeaenuth Maccy kobayibTa, IEpPEHISANIero B pacTBOP B pe3yJIbTaTe aHOIHOTO Ipoliecca
3a 0,5 4yaca npM INIOTHOCTH KOppo3uoHHOro Toka 200 A/m2 Haiitu ckopocTh Kopposuu,
€CJIM U3BECTHO, YTO TUIOIIAAb aHOAHBIX y4acTKOB (0,02 M2,

Bapuanr 4
1. BuoxumMuueckas KOppos3usi.
2. Koppos3usi MeramuioB ¢ KHCJIOPOJHOW Jemnosisipu3aiiueii B kuciou cpexae. [lpusectu
puMep.
3. IIpu B3auMOACHCTBUY HUKEIS C KUCIOPOIOM 00pazyercs oKCuaHas ieHka. OnpenenuTs,
croco0a 1M OHa 3aIMTUTh METAJI OT KOPPO3UH (IIIOTHOCTH HUKENS — 6,80 Kr/M°, IIOTHOCTH
okcuaa HuKels — 8,90 Kr/M3)



Bapuanr S.
1. MeTo1bl KOPPO3UOHHBIX UCIIBITAHUA.
2. Koppo3ust MeTayuioB ¢ KUCIOPOIHON JAETONIIpU3anuel B HeHTpabHOU cpene. [IpuBectn
npuMep.
3. Ucxons u3 BennuuHbl dHeprun ['nd6ca mpu CTaHIapTHBIX YCIOBUAX OMpPENETUTE, KaKue
U3 METAJUIOB OyAyT KOPPOAUPOBATH BO BIAXKHOM BO3/1yXe Oapuil WU Me/lb.

Bapuanr 6
1. KayecTBeHHbIE METOBI KOPPO3UOHHBIX UCIIBITAHUH.
2. Koppo3us MeTamioB ¢ KHCIOpPOJHOM Aemnosspu3zanueid B mienouHoil cpene. [Ipuectu
puMep.
3. Ucxons u3 BenmuuHbl 3Heprun ['m06ca npu cTaHAApTHBIX YCIOBUAX OMPEACIUTE, KaKue
U3 METAJJIOB OyAYT KOPPOAUPOBATH BO BIIAYKHOM BO3yX€ KaJIMU WM LIMHK.

Bapuanr 7
1. KonuvecTBeHHBIE METObI KOPPO3UOHHBIX UCIIBITAHUM.
2. CKOpOCTb KOPPO3HH.
3. Kak mnpoucxoautr KOppo3usi LUHKA, HAXOMASIIErocs B KOHTaKT€ C MEAbI0 IpHU
BOJIOPOJIHOM JENOJISIPU3ALNH B KUCIIOM U IIEJIOYHOM pacTBOpax”?

Bapuant 8
1. llkana KOPPO3MOHHON CTOMKOCTH METAJIJIOB.
2. PacdeT konMuecTBa MeTallia, EPEIISANIEro B paCTBOP B pE3yJIbTaTe aHOHOTO MpoIiecca.
3. OnpenenuTh Maccy LIMHKA, TIEPEIICIIET0 B pacTBOP B PE3yJIbTaTe aHOIHOTO TpoIiecca 3a
2 Yaca IpH IUIOTHOCTH KOppo3uoHHOro Toka 200 A/m2. HallTu CKOpPOCTH KOPPO3HH, €CIIH
W3BECTHO, YTO TUIOMIAlb aHOAHBIX ydyacTkoB (0,04 M2,

Bapuant 9
1. Tunbsl KOPPO3UOHHBIX JIEMEHTOB.
Omnpenenenne CIUIOMHOCTH IUIEHOK.
3. Hanummre cxeMy rajbBaHUYECKOTO 3JIEMEHTAa, COCTOSALIETO W3 AJIIOMUHHEBOTO U
MEIHOIO 3JIeKTpoJoB. Hamummre mnpouecchl, HayliMe Ha 3JIEKTpoAax Npu padore
JAHHOTO DJIEMEHTA.

no

Bapuant 10
1. Anoanas nonspuzanus. [IpudarHbl aHOAHONM TTOIsIpU3aK. MeTO bl U3MEPEHUSs aHOIHBIX
MOJISIPU3AIIMOHHBIX KPUBBIX.
2. PacueT paBHOBECHOTO JIEKTPOJAHOIO MOTEHIMAIA.
3. Wcxonst u3 BenuunHbl 3Heprun ['nd0ca npu CTaHAAPTHHIX YCIOBUSX OMPEACIIUTE, KaKue
13 METaJUIOB OYyIyT KOPPOAUPOBATH BO BIIAYKHOM BO3AyX€ KaJbI[UH WU CBUHEII.

Bapuanr 11
1. Karognas nossipuzauus. [IppauHel KaTOJHON NOJSPU3ALINH.
2. MeTozpl 3alIUThl METAJUIOB OT Koppo3uu. KaTonnas 3amura.
3. Kak npoucxoaut koppo3ust IMHKA, HAXOAAIIETOCsl B KOHTAKTE C MEJIbIO MPU KUCIOPOIHON
JENO0JIAPU3ALMH B KUCIOM U IETOYHOM pacTBopax?



Bapuant 12

1. Teopuu NaCCUBHOCTH METAILIOB.

2. MeTofpl 3alIUThl METAJIIIOB OT KOPPO3UU. AHOTHAS 3alIIUTA.

3. Kak mnpoucxonutr KOppo3usi MarHus, HaxOJSIIErocsi B KOHTAaKTE C IKEJIE30M IIpU
BOJIOPOAHOM AETIONSIPU3ALMN B KUCIIOM U IIEJIOYHOM pacTBOpax?

=

=

2.

3.

Bapuanr 13
Bunbl razoBoit Koppo3un. MeTopl 3aMUTEl OT Ta30BOW KOPPO3HUH.
Koppo3ust MeraminoB ¢ BOJIOpPOJHOW Jenojsipu3anuend B Kuciou cpene. Ilpusectn
MIpUMED.
Ucxons w3 BenwmumHbl dHeprun [mOOca MpU CTaHAAPTHBIX YCIOBHUSX OMPEICTUTE,
KaK1e U3 METAJJIOB OyIyT KOPPOAUPOBATH BO BIIAXKHOM BO3AyXe Oapuii WU MEb.

Bapuant 14
TpeOGoBaHu K JIETUPYIOIIUM KOMIIOHEHTAM.
Koppo3nss meTamioB ¢ BOJOPOJHOM JAECHOJSIPU3AaLMEM B HEUTPAIbHOM CpeJne.
[IpuBectu npumep.
Kak npoucxoauT KOppo3usi Mar"usi, HaxOMSIIEroCs B KOHTAaKTE C HKEJIE30M IpU

KHCJIOpOI[HOﬁ ACTIOJApU3alMi B KUCJIOM H IICIIOYHOM paCTBOan?

=

Bapuanr 15
ATmocdepHas koppo3us. 3anmura oT aTMochepHON KOPPO3UH.
Koppo3us MetaiioB ¢ BOOOpOAHON Aenofisipu3auend B menaounon cpene. [lpusectu
puMep.
[Ipu B3auMOJEHCTBUM MarHusi C KHUCJIOPOJOM oOpa3zyercsl OKCHAHas IUJICHKA.
Onpenenuth, cnoco0a JiM OHA 3alUTUTh METAUT OT KOPPO3UHU (TJIOTHOCTh MarHus—
1,74 xr/m3, mioTHOCTH OKcua MarHus — 3,20 kr/m®)

Bapuanr 16
[ToazemHuas xoppo3us. BiustHue Oiykaaronux TOKOB. BiausiHue MUKpOOpraHu3MOB.
MeToanbl 3alUTHhI.
Koppo3us MetaiuioB ¢ KUCIOpOAHOM Jenoiisspu3anuend B kuciou cpene. [Ipusectu
MIpUMED.
Hanummre cxemy raabBaHMYECKOTO 3JIEMEHTA, COCTOSIIErO0 W3 MAarHueBOrO M
CBUHIIOBOTO AJIEKTpOJ0B. Hamummre mnpouecchl, HAYIIME Ha 3JJIEKTPOoJax IpHU
paboTe TaHHOTO AJIEMEHTA.

Bapuanr 17
Bubl KOppO3HMOHHBIX pa3pyLLICHUN.
Koppo3us MeTamioB ¢ KUCIOPOAHOM Aenoisipu3anueil B menounoit cpeae. [Ilpusectu
IIPUMED.
Hamummre cxemy TraJbBaHUYECKOTO 3JIEMEHTA, COCTOSAIIETO W3 ILMHKOBOIO H
’KEJIE3HOTO 3JIEKTpoJ0B. Hamumure mpouecchl, uaylue Ha 3JIeKTpoaax mpu padote
JAHHOT'O DJIEMEHTA.



Bapuanr 18
1. Kopposus. Kinaccudukanus mo MmexanuzMam, 1o XapakTepy Cpeibl U M0 BUAY KOPPO3HH.
2. Koppo3usi MeTaioB ¢ BOJIOPOAHOM Jemnoisgpu3anueit B kuciou cpene. [Ipusectu mpumep.
3. OmpenenuTh Maccy jkenesa, MepeleAnero B pacTBop B pe3ybTaTe aHOJHOTO IMpoliecca
3a | yac Npu IIOTHOCTH KOpPo3uoHHOro Toka 100 A/m2. HaifTh cKopocTh KOPpPO3HH, ECIIH
M3BECTHO, YTO IUIOMIAIb aHOAHBIX y4acTKoB 0,01 M2,

Bapuanrt19
1. XumMuyeckasi KOppo3usi METaJUIOB.
2. Kopposusi MeTalioB ¢ BOAOPOJHOM JAemojspu3anyeil B HeUTpanbHOU cpene. [IpuBectn
puMep.
3. Ilpu B3aMMOAEHCTBUM AIIOMUHUS C KUCIOPOJAOM OOpa3yeTcsi OKCHAHAS TIEHKAa COCTaBa
Al;03. OnpenenuTs, crocoba Jin OHa 3aIIMTUTh METAJT OT KOPPO3UH (TUIOTHOCTH TFOMHHHMS
—2.702 xr/M3, IIOTHOCTB OKCHA aTIOMHHHES — 3,500 Kr/M°)

Bapuanr 20
1. Dnexkrpoxumuyeckass KOppo3us MeTauioB, MexaHu3M, pPaBHOBECHBIN 3JIEKTPOIHBIN
MOTEHIIHAIL.
2. Koppo3usi MeTayuioB ¢ BOJOPOJHON jaenoisipu3anyei B ImenodyHod cpexae. [lpuBectu
MpUMep.
3. OnpenenuTh Maccy KoOalbTa, MEepEe/ero B pacTBOp B pe3ysbTaTe aHOIHOTO Mpoiiecca
3a 0,5 yaca npM IUIOTHOCTH KOppo3uoHHOro Toka 200 A/m2 HaiiTu ckopocTh KOppo3uu,
€CJIM U3BECTHO, YTO TUIOIIAAb aHOHBIX y4acTKOB (0,02 M2,

Bapuanr 21

1. bBuoxumudeckasi KOppo3usi.

2. Koppo3usi MeTaiioB ¢ KHCIOPOAHOW JAemoisipuzanuerd B kucioil cpege. [IpuBectu
puMep.

3. [Ipu B3auMoAEHCTBUN HUKENS C KUCIOPOJOM 0Opa3zyeTcsi OKCUaHas MieHKa. Onpeaenurs,
crioco6a JIu OHa 3aIMTHTh METAJI OT KOPPO3UH (ILIOTHOCThH HUKEIS — 6,80 KI/M°, ILIOTHOCTH
okcuza HUKens — 8,90 kr/m°)

Bapuanr 22
1. MeTtoapl KOPPO3UOHHBIX UCIIBITAHUMN.
2. Koppo3usi MeTaJlJIoB ¢ KUCJIOPOIHOM Jenosipu3aineii B HeTpaibHou cpene. [Ipuectu
puMep.
3. Ucxons u3 BenuuuHbl 3Hepruu ['m60ca mpu CTaHIAPTHBIX YCIOBUSX ONpENENnuTe, KaKue
U3 METAJJIOB OYAYT KOPPOJIUPOBATH BO BJIAXKHOM BO3AYyXe Oapuil MU MEJlb.

Bapuanr 23
2. KadectBeHHBIE METOBI KOPPO3HUOHHBIX HCTIHITAHUH.
2. Koppo3uss mMeTamioB ¢ KHCIOpPOJHOM Aemnoispu3zanueid B mienouHoil cpene. [Ipuectu
IIPUMED.
3. Ucxons u3 Benmuuubl 3Heprun ['100ca npu cTaHAApTHBIX YCIOBUSAX ONpPEAETUTE, KaKue
U3 METaJUIOB OyAyT KOPPOIUPOBATH BO BIAXKHOM BO3TyX€ KaIHi WM LIUHK.



Bapuant 24
2. KonunuecTBeHHbIE METO/IbI KOPPO3UOHHBIX MCTIBITAHUA.
2. CKOpOCTh KOPPO3HH.
3. Kak mnpoucxomautr KOppo3usi LUHKA, HaXOMSIIErocs B KOHTakKTe€ C MEAbI0 IpHU
BOJIOPOAHOM AETIONSIPU3ALMY B KMCIIOM U IIEIOYHOM pacTBOpax?

Bapuanr 25
1. [lIxana KOPPO3NOHHON CTOMKOCTH METAIJIOB.
2. Pacuet konMuecTBa MeTallIa, EPELIeANIEro B paCTBOP B pE3yJIbTaTe aHOHOTO MPOoIiecca.
3. OmnpenenuTh Maccy LIMHKA, MEPEIISIIeTr0 B pacTBOP B PE3yJIbTaTe aHOIHOTO MpoIiecca 3a
2 Yaca IIpU IUIOTHOCTU KOPPO3HOHHOro Toka 200 A/m% Haiiti CKOpOCTh KOPpPO3HH, €CIIH
W3BECTHO, YTO IUIOMIA/Ib aHOAHBIX ydyacTkoB (0,04 M2,

Kpurepun omenku. OreHka 3a OTBET Ha BOMIPOCHI 3aueTa, MPOBOAUMOIO B (opMme
YCTHOTO OIpOca 3HAHMK CTYACHTOB, OCYIICCTBISECTCS B COOTBETCTBHM C OallJIbHO-
PEUTHHIOBOM CHCTEMOM M IMpeJrojaracT MakCUManbHbIN 0amt 3a otBeT — 40. B Ouere aBa
TEOpPETUYECKUX BoIpoca M oxHa 3anaya. [llkama muddepeHiiupoBana mo psjay KpUTEpPHUEB.
OneHrBaHNE OTBETA CTYJICHTA MPOU3BOAUTCS O CIACAYIOIEH ITKaie 0amioB

Kpurepmii oneHkn Min, 6aJx Max, 6aJn
[lepBblii TEOPETUYECKHIT BOIIPOC 6 10
BTopoii TeopeTnuecKkuii BOIpoc 6 10
3amaua 12 20
Hmoco 24 40




MunucTepcTBO 00pa3zoBanus U Hayku Poccutickoit deaeparuu
HuxHekaMCKui XUMUKO-TEXHOJIOTUYECKUNA MHCTUTYT ((prinan) GpeaepanbHOTO
roCyJIapCTBEHHOTO OIOI)KETHOTO 00pa30BaTEIbHOTO YUPEKACHUS BBICILIETO
oOpa3oBaHMUsI
«Ka3aHCkuil HalIMOHAIBHBIA UCCIEN0BATENBCKUN TEXHOJIOTUYECKU YHUBEPCUTET
Dakynbmem_mexanuiecku

Kageopa Ilpoyeccw u annapamovi xumuueckux mexHono2utl
Hamnpapnenue noaroroBku/criennanbHOCTh: 18.03.02 DHepro- u pecypcocOeperaronme
IIPOIECCHI B XUMUYECKON TEXHOJIOTHH, HEPTEXUMUH U OMOTEXHOIOT UM
[Tpoduns/cnienuanu3anus: MalvHbl U anmapaTbhl XUMUYECKUX POU3BOJICTB

(Haumenosanue)

Cemectp_-/-/4
KonTpoabnas padora

no aucuuiuiuie  b1.B.14 «XuMuveckoe CONPOTHUBIIEHUE U 3AIUTA OT
KOPPO3Um»

1. IIpobGieMbl KOPPO3UOHHBIX NMPOLIECCOB U MYTH PEIICHUS UX.

2. DNEeKTpOXUMHUYECKHE Tpolecchl: 3akoH Papanes. AHOAHbIE U KaTOJHBIE
MPOLECCHI. TUIBI 3JIEMEHTOB U KOPPO3UOHHBIX Pa3pyIIECHUN.

3. TepmoanHamMHuueckas BO3MOXKHOCTb KOPPO3UH U 3JIEKTPOAHBIE MTOTEHIHAIIBI.

4. Tlonspuzauusi ¥ TPUYMHBI MOJIIpU3alMi. BiusHue Monspu3aluyd Ha CKOPOCTh
Koppo3uu. Pacuer ckopocteit Koppo3uu.

5. TTaccuBHocTh. Teopun macCUBHOCTH.

6. Koppo3usi xene3a B BOAHBIX cpenax. Kopposus cramm B BOJHBIX Cpenax.
ATMoc]epHas Koppo3us KeJe3a U APYyrux MeTaioB.

7. Meramnypruueckue (akTopbl: pPa3HOBUIHOCTH Kejle3a W CTalid. BriusiHue
paznuYHbIX (PAaKTOPOB HA KOPPO3ZUOHHYIO 3aLIUTY UX.

8. BnmsHue MexaHWYEeCKHMX HANpPsDKCHHM: XOJOoJHas MeXaHudeckas oOpaboTka,
pPacTpEeCKMBAHME MO HAMPSXKEHUEM KeJle3a U CTaH.

9. MexaHu3M KOPPO3MOHHOTO pPACTPECKHWBAaHUS TMOJ HANpPSHKEHUEM W JIPYTHX
METaJIIOB.

10. BonopoaHoe pacTpecKrBaHHUE.

11. Koppo3uoHHas yctanoctb. OpeTTUHT-KOPPO3US.

12. Koppo3zust metasiioB B mouBe. OKUCIIEHHE U MMOTYCKHEHNE METAJIIOB.

13. Okucnenue MEIH, XKCJIC3a U €TI0 CIITIaBOB. >KapOCTOﬁKH€ CIIJIaBBbI.



14. Koppo3sus o A1ercTBUEM 0Ty IAIOIINX TOKOB.

15. DyekTpoXUMHUYECKast 3aluTa.

16. MeTammnyeckne MOKpoITHs. Heopranmdeckue mOKpHITHS.

17. JTakokpacouyHble U MOTUMEPHBIC TOKPBITHUS.

18. IHrubutops! TpaBiaeHUs, JETYIHe UHTHOUTOPHI.

19. JlerupoBanue asis npuaaHusl KOPPO3UOHHOM cTolkocTu. Hepikaperoiue cTai.

20. MexkpucTasiuTHas KOPpO3Hsl HepxkaBelolux cTaieid. [IuTTuHr u mieneBas
KOPPO3Us HEPIKABEIOIICH CTaJH.

21. Koppo3uOHHOE pacTpeCcKUBaHUE O] HATIPSHKCHUEM.

22. ATIOMUHWIA, HUKENb, XPOM, KOOQIBT U UX CTUIABHI.

23. TuTaH, MUPKOHMMA, TAHTAT ¥ UX CILJIABBI.

24. 3amuTa METaJUIOB OT KOPPO3UU 00pabOTKON KOPPO3UOHHOM CPEJIbI.

25. Koppo3usi  HU3KOJETUPOBAaHHBIX  cTaneid. Kopposus  HelmernpoBaHHBIX
KEJIe30YTIIEPOAUCTHIX CIUIaBOB. KOppO3MOHHOCTONKHE YyTYHBI.

26. Brniusnue BHEMHUX (aKTOPOB HA KOPPO3UIO METAJIIOB.

27. I'a30Bast KOPPO3HsI METAIIJIOB.

28. BrnusHre KOHCTPYKIIMOHHBIX OCOOCHHOCTEH 2JIEMEHTOB MAIllH, alnapaToB.

29.MeTo1pI KOPPO3NOHHBIX UCTIBITAHUN.

30. XapakrepucTrka, KIacCH(PUKAIHUSI W METOIbl HMCIBITAHUNA HEMETAUTMYCCKUX
MaTepHaoB.

31. KoHCcTpyKIMOHHBIE W (DyTEpOBOUYHBIE  MaTepHalbl  HEOPTaHUYECKOTO
IPOUCXOKICHUS.

32. Marepuaibl OpraHUIECKOTO TIPOUCXOXKICHHUS TSI 3aITUTHI OT KOPPO3HUH.

33. I[TonukoHIEHCAIITMOHHBIE [UIACTUYECKUE MAaccChbl u MOKPBITHS.
[Tonmumepu3anmoHHbIe TIIACTUYECKUE MACCHI JIJIS 3alTUTHI OT KOPPO3HUHU.

34. Kayuyku B aHTUKOPPO3MOHHON TEXHUKE.

35. I'padputHBIC ¥ BSOKYIIHE MaTepUATIBI.



Kpurepun oneHKH: BbIIOJHEHUE KOHTPOIBHON pabOThI MPEAIOIaraeT 3HaYuTEIbHYIO
CaMOCTOSITENIbHYIO paboTy cTyieHTa. KoHTposibHas paboTa BKIIIOYAeT TpU BOIPOCA.
Hlkana guddepeHnupoBana 1Mo psay KpurepueB. MakcuMmanbHbIH Oamn  3a
KOHTpOJIbHYIO paboTy — 30 6aos.

Kpurepuii onenkn Min, 6aJ Max, 6amaa
PackpeiTie mpo06IeMBbI, COOTBETCTBHE COACPKAHUS 6 10
3asIBJICHHOM TEME, JIOTUYIHOCTH U

MOCJICIOBATEILHOCTh  M3JIOKEHUSA, O(pOpMIICHHE B
cooTBeTcTBUU ¢ [ OCTom

[Ipe3enTarnus, paborta C JUTEpaTypPHBIMU 3 5
UCTOYHUKAMH
OTBeTbl Ha BONPOCHI AyJIUTOPHUH, CIOCOOHOCTHh K 3 5

aHamu3zy W 0000meHu0  UH(POPMAIMOHHOTO
Marepuasia, 000CHOBAaHHOCTb BBIBOJIOB

HUmozco 12 20




MunucTepcTBO 00pa3zoBanus U Hayku Poccutickoit deaeparuu
HuxHekaMCKui XUMUKO-TEXHOJIOTUYECKUNA MHCTUTYT ((prinan) GpeaepanbHOTO
roCyJIapCTBEHHOTO OIO/IKETHOTO 00Pa30BaATEIILHOTO YUPEKICHHUS BBICIIIETO
oOpa3oBaHMUsI
«Ka3aHCkuil HalIMOHAIBHBIA UCCIEN0BATENBCKUN TEXHOJIOTUYECKU YHUBEPCUTET
Dakynbmem_mexanuiecku

Kageopa Ilpoyeccw u annapamovi xumuueckux mexHono2utl
Hamnpapnenue noaroroBku/criennanbHOCTh: 18.03.02 DHepro- u pecypcocOeperaronme
IIPOIECCHI B XUMUYECKON TEXHOJIOTHH, HEPTEXUMUH U OMOTEXHOIOT UM
[Tpoduns/cnienuanu3anus: MalvHbl U anmapaTbhl XUMUYECKUX POU3BOJICTB

(Haumenosanue)

Cemectp_5/3/4

VY4eObubpIM MIaHOM 10 HampaieHuto noarotoBku 18.03.02 «Duepro- wu
pecypcocoOeperarome TpOIecChl B XHMHUYECKOW TEXHOJOTHH, HEPTEXUMHUU H
OMOTEXHONOTHM» I OOYYaIomMIUXCsl MPEAYCMOTPEHO TMPOBEICHUE J1aODOPATOPHBIX
3aHATHH MO JUCIUIUIMHE « XMMHUYECKOE COITPOTUBIICHUE U 3aIlIUTa OT KOPPOIUM.

JlaGopaTopHble 3aHATHS TI0 JUCIHMIUIMHE TPOBOAATCS B CICIHAIBHO
000pYyZIOBaHHBIX JA0OPATOPUAX C MPUMEHEHHEM HEOOXOJUMBIX CPEJCTB OOYUYCHUS:
J1a00paTOPHOTO 00OPYAOBAHUS, OOPA3IIOB IJI UCCIICIOBAHUMN, METOANYECKUX TOCOOUIA.
Ilenp mpoBeneHus: JTa0OPAaTOPHBIX PadOT - MPAKTUYECKOE OCBOCHHE TEOPETHUECKHUX
MIOJIOKEHUH JICKIIMOHHOTO MaTepHalia, a TakKe BhIpaOOTKa CTYJACHTaMH OMPeIeTIeHHBIX

YMCHI/Iﬁ M HAaBBIKOB CaMOCTOATCIIbHOI'O SKCIICPUMCHTHUPOBAHMA.

KommuiekT j1adopaTtopHbIX padoT

no qmuctuiuinae  B1.B.14 «XuMudeckoe CONPOTHBJICHHE H 3AIIUTA OT KOPPO3HHN)
(HaumeHosanue OUCYUnIubl)

Jlaboparopnasi paGora Ne 1 «M3yyeHue BJHMSHUSL CpeAbl Ha BeJIMYHHY
3JIEKTPOJAHBIX MOTEHUHMAJIOB Pa3IHYHbBIX METAJJIOBY»

1. DnexTpoAHbIN NOTEHIIMAI METAJIOB.

2. Mertoap!l onpeneneHus MEKTPOJHOr0 NOTEHINANA.

3. O0OpaTumbie U HEOOpaTUMBIE AIEKTPOAHBIC TOTCHIINAIBI.

4. Tepmonunamuyeckoe ypaBHenue HepHera



JlabopaTopHasi padora Ne 2 «M3yyeHne BIAMSHUSA KOHIEHTPAUM JJIEKTPOJINTA,
XHMHMYECKOIr0 COCTABA U CTPYKTYPBHI CILIABA HA CKOPOCTh KOPPO3UM»

1. Onpenenenre KOPPO3UH.

2. Buzibl KOpPO3MOHHBIX Pa3pyLICHUN.

3. Bimusiaue BHEMTHUX (haKTOPOB HA CKOPOCTh KOPPO3HH.

4. Bnusinue BHyTpEeHHUX (AKTOPOB HA CKOPOCTh KOPPO3HUHU.

5. [NokazaTenu CKOpPOCTH KOPPO3HUHU.

JlaGopaTopHasi padora Ne 3 «Biusinue TemnepaTrypbl KOPPO3MOHHOM Cpelbl HA
CKOPOCTH KOPPO3UM»
1. Buabl KOPpO3MOHHBIX Pa3pyLICHUH.

2. BousiHue TemiiepaTypbl Ha CKOPOCTh KOPPO3HH.

JlaGopaTopHasi padora Ne 4 «3y4yeHne MeTOA0B 3alIATHI 0T KOPPO3UN»
1. Iloka3zaTenu CKOPOCTH KOPPO3HH.

2. OCHOBHBIE METO/Ibl, IPUMEHSIEMBIE JIJISl 3aLUTHl METAJIJIOB OT KOPPO3HH.
3. DHEKTPOXUMHUYECKAs 3aIIUTA METAINIOB OT KOPPO3UHU.

4. 9¢(peKTUBHOCTH KATOAHOM 3aIUTHI MATEPUATIOB OT KOPPO3UHU.

5. TpeOoBaHUs K 3aLIUTHBIM MOKPBITHSIM.

6. Buibl 3a1ITUTHBIX TTOKPBITHIA.

Marepuanbl  1abopatopHbIX pabOT TPHUBEACHHI B METOJUYECKUX  YKa3aHMSIX,

pa3paboTaHHBIX Ha Kadeape:

1. XuMHYecKoe COMPOTHBIICHHE M 3aIllUTa OT KOPPO3WH: METOJWYECKHE YKa3aHUS K
nabopatopHbiM padotam/ cot. D.I'. INapaitmmna. - Huxuekamck: HXTU ®T'BOY BO

«KHUTVY», 2016. - 40 c. (20 5k3.).

Kputepun omeHku: oreHka paOOThl CTYACHTOB IO BBIMOJTHEHHUIO JTAOOPATOPHBIX

paboT MPOU3BOJAUTCA TYTEM CpaBHEHUS (PAKTUYECKH BBINOJHEHHOH paboThl U

MepOHpI/IHTI/Iﬁ C IMIOCTAaBJICHHBIMU LICJISIMU.



Jlns o4yHOW W O4YHO-3a0YHOM (OopMBI OOyUYECHHS MaKCUMaJIbHBIM Oamia 3a

BBITIOJIHEHUE KaX/I0M J1abopaTopHOil paboThI

0aIoB 3a yeThIpe JabopatopHbIx padboT — 60.

— 15 6amtoB. CyMMapHO€ KOJIHYECTBO

Kpurepuii onenkun Min, 6a;ast | Max, 6a
[Tonumanue 1enu 1adOpaTopHOl pabOTHI. YMEHHE U 3 5
HaBBIKM TIPU BBIMOJHEHUU J1a0OpaTOpPHOW pPabOOTHI.
YMeHue paboTaTh B rpynie.
Odopmiierne mabopaTopHO pabOTHl B COOTBETCTBUU 3 5
c TpebGoBanusiMu  mpenogaBatens. OTCyTCTBUE
OIIUOOYHBIX NeNCTBUN npu BBITIOJIHEHUU
BBIUHCIICHUM.
OTBeThI Ha BOIIPOCHI pernojaBaTers, 3 5
000CHOBAaHHOCTH M MPABHIILHOCTH BBIBOJIOB.
Bcezo 9 15

Jnst 3a0uHOi (opMBbI O0OyUEHHUSI MaKCUMAJIbHBIA 0ajul 3a BBIMOJHEHUE KaXKIOU

nabopaTopHoit padotel — 10 GamioB.

Kpurepnii ouenkn

Min, 6aJt

Max, 6amaa

[Tonumanue 1enu J1abopaTopHON pabOThl. YMEHHE U
HABBIKM TIPU BBIIOJIHEHUH Ja0OpaTOPHON paboTHI.
YMmenue paborarb B rpymme.  OdopmiieHue
nabopatopHoi  pabOTBI B COOTBETCTBUU  C
TpeOOBaHUSIMH pernoIaBaTels. OtcyTtcTBHE
OIIMOOYHBIX NEUCTBUI pu BBIIIOJIHEHU U
BBIUYHCJICHUM.

3

5

OtBeThl Ha BOIIPOCHI IIperoiaBaTels,
000CHOBaHHOCTb U IIPABUJIBHOCTH BBIBOJIOB.

Bcezco

10
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