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Ilepeuens komnemenyuii ¢ yKazanuem yposHeil ux popmuposanus

15.03.02 «Texnonozuueckue mawiunvl 4 000pPY008aAHUE)

Ilpoghunv/npozpamma «Qbopydosanue nedhmezazonepepadomeu)

Omanui (jiopmupoeanuﬂ Komnemernuuu

Haumenosanue

Hnoexc Cooeporcanue OUECHOUHO20 cpeocmea

Komne- Komnemenyuu Jlexuyuu Jlabopamopuuie Kypcoeoii npoexm

menyuu 3anamus (paboma)

[IK-1 | cmocoOHOCTh K CHCTEeMaTHYECKOMY HW3y4eHWIO0 Hay4dHo- | Temwvt 1-7 | Temw: 2,4, 6 He loxnao, nabopamopmas
TEXHUYECKOH UHQOpMALIH, OTEYECTBEHHOTO u npedycmompensi | paboma, sx3amen
3apyOeKHOTO ONBITa TI0 COOTBETCTBYIOLIEMY MPOGHIIIO
MOJrOTOBKH

[NK-4 | cnocoGHOCTH y4acTBOBATh B pabote Hax | Temwr 1-7 Temw 2,4, 6 He Jloxnao, nabopamopuasn
WHHOBALMOHHEIMH  NPOCKTaMH,  HCIIOMB3YS 0azoBbIe npedycmompenst | paboma, dkzamen
METO/bI HCCIIE0BATEIbCKOMN JeSITETbHOCTH

IIK-9 | yMeHue NpUMEHSATh METOABI KOHTPOJIS KadecTBa manenuii | Temwr 1-7 Temw 2,4, 6 He Jloxnao, rabopamophas
u 00BEKTOB B cepe HpO(l)eCCI/IOHaJ'IB\I’—IOI/I JIeSITETIbHOCTH, npedycmompensi | paboma, sx3amen
NPOBOAMTH aHAJIN3 NPUYMH HAPYLIEHUI TEXHOJIOTHIECKUX
NpOIIECCOB W pa3padaThiBaTh MEPONPUSATHA TI0 HX
npeaynpekICHUIO




Hepeqeub OUCHOUYUHbIX cpedcme no Oucuunﬂuue «Xumuueckoe conpomuejienue u
3auwiuma om Koppo3uu)

JI71s1 O4HOM U 0YHO-3a049HOM (hOPMBI O0yUCHUS

Ouenounvie cpeocmea Kon-60 Min, éannoe Max, éannoe
Jlabopamopnasn paboma 3/3 18/18 30/30
Hoxknao 1/1 18/18 30/30
3auem 1 24 40
Bceczo: 60 100




Ilokazamenu u Kpumepuu oUeHUBAHUA KOMNEMEHYUT C ONUCAHUEM WIKATI OUCHUBAHUA
15.03.02 «Texnoni0cuueckue mawiunvl 4 000pPy008aHUE)

Ilpoghunv/npozpamma «Q60pydosanue nedpmezazonepepadomiu

HNunexe YPpOBHM OCBOEHUS KOMIIETEHIIUH
ConeprxaHne
KOMIIETCH . . .
KOMIIETCHLIUH [Toporossiii IIponBuHyTHII IIpeBoCcXOMHBIN
10050
3HaTh: HanOoJIee 3HAUNMBIE 3 .
HATh: NIEPEIOBbIE TOCTIXKEHUN HAyKU U
CII0COOHOCTD K JMIOCTHKCHUS HAYKU U TEXHUKH B ped & y
CHCTEMATHIECKOMY | 3HATH: [EPEIOBbIC JOCTIKCHUN 00J1aCTAX TEXHOJIOTHH XHMHYECKHX H TEXHHKH B 061aCTAX TEXHONOMHH
M3YYCHHIO HAYYHO- | HAayKH M TEXHUKU B 00IACTAX HedTEXHMHUECKIX TPOH3BOCTE; XUMHUYECKUX U HEPTECXUMUICSCKUX
TEXHHUYCCKOU TEXHOJIOTUU XUMHUUYECKUX U CIIOCOOEI HAXOK ICHHUS] MPONU3BOJCTB; CHoCOOBI HaXO0XIACHUS
nH(pOpMAaITIH, He(TEeXHMUYCCKUX IPOU3BOJICTB; 3AKOHOMEPHOCTEHH TTyTeM 0GpaGOTKH 3aKOHOMEPHOCTEH IyTeM 00paboTKu
OTEUYECTBEHHOIO U | CrI0COOBI HAXO0KICHHUSI HAYYHO-TEXHHHUECKOi HH(bOPMAIIHIL. HAYYHO-TEXHUYECCKOH MH(POPMAIIHH.
3apy0OeKHOr0 3aKOHOMEPHOCTEH IMyTeM 00paboTKH VMeThb: Ha XOPOLIEM YPOBHE H3Y4aTh YMmeTb: 5pPEKTHBHO U C BBICOKHM
OIIbITAa I10 HaquO'TeXHI/IquKOfI I/IH(I)OpMaI_[I/II/I. HAYYHO-TEXHHYCCKYIO I/IH(bOpMaL[I/IIO, KOHCYHBIM PE3YJIbTaTOM U3Yy4YaTb HAYYHO-
COOTBETCTBYIOIIEM | YMeTb: C yAOBICTBOPHTEILHBIM aHAM3UPOBATH OTEUECTBEHHBIH 1 TEXHHYECKYI0 HHpOpMALLIIO,
- N HaJTU3UPOBATh OTCUYECTBEHHBINA U
y mpoguimo pe3yJILTaTOM U3ydaTh HAYyIHO 3apyOeXHBIN OITBIT IO TEMATHKE AHA3MPOBATH OTCUCCTBC
IK-1 MOJArOTOBKHU TEeXHMYECKYIO0 HH(POPMAIIHIO, N y— 3apyOeKHBIH OITBIT IO TEMATHKE
i UCCJEeI0BaHUN.
aHaJIM3UPOBATh OTEYCCTBEHHBIN U Buaaners: criocobamu pactpocTpaHeHUst B I 6
i N JIaeTh: Haubosee rpaMOTHBIMHU
sapy0esxHbIit OTBIT MO TEMATHKE 1 cOopa pe3yIbTaTOB HCCIIECIOBAHMIA, P
UCCIEeI0BaHUM. crocobaMu pacrpocTpaHeHus u coopa
aHaJIN3a OTEYECTBEHHOTO U .
Baanersb: y0BIETBOPUTEILHBIMU pe3yabTaTOB UCCIEI0BaHUH, 3PPEKTUBHOTO
3apy0exHOT0 OIBITA IT0 TEMATHKE
Croco0aMu pacrpoCTpaHeHus u coopa . aHajgn3a OTEUYECTBEHHOTO U 3apy0eKHOTO
. WCCJICIOBAHUM. 8
PE3yIbTaTOB UCCICAOBAHNH, aHAIN3a OIIbITA IO TEMATUKE UCCIICJOBAHUMU.
OTEUYECTBEHHOTO ¥ 3apy0eHOTO
OTIBITA IO TEMATHKE MCCIICIOBAHIM.
CIIOCOOHOCTH 3HaTh: Hayaia TEOPUU U MIPAKTUKU 3HaTh: OCHOBHBIE 3TaIbl CTAIUU 3HaTh: B IOJHON MEPE METOAOJIOTUIO
K-4 Y9acTBOBATH B aHaJIM3a pPeieHus mpooiem KOHCTPYHPOBAHUS HAyIHO- IUTAHUPOBAHUS TEXHOJOTHYECKOH (a3bl
paboTte Haj WHHOBATUKH, OTPAXKEHHBIX B HAYYHON | TEXHUYECKOTO UCCIEAOBAHMUS: ITAIl HAy4HOT'O UCCJIEIOBAaHUS, COCTOSIIETO U3
WHHOBAIlMOHHBIMU | JIMTEPATypE; KaK MPABUIBHO ONpeNleTICHUs 3a]]a4, STal UCCIECJOBAHUS | TEOPETUUECKOTO U SMIMPUUECKOT0 ITAIOB.




MPOEKTaMH,
WCTIONB3YsI
0a30BbIE METOIbI
HCCIICI0BATECILCKO
W IeITCIbHOCTH

(dbopmynupoBaTh 3agauy
HCCIICIOBAHUS.

YMeTh: aHaTU3UPOBAThH MOCTPOCHHBIE
paHee TEOpUH JUIsl peIICHUs
aHaJIOTUYHBIX 3a7ad.

Biiagerb: OCHOBHBIMU METOAAMHU

NpOBeIeHHS JTa00OPaTOPHBIX U
IIPOM3BOACTBEHHBIX IKCIIEPUMEHTOB,
TUTIOBBIMHU TIPHEMaMH
MHTEPIPETUPOBAHUS U IIPEICTABICHUS
Pe3yIbTAaTOB HAYYHBIX UCCIICIOBAHHM.

YCJIOBHM pEIIeHHUs, 3TaIl CO3AaHMs
MIPOTPaMMBI UCCIICTOBAHHUS.

YMeTh: UCIIONB30BaTh PE3yIbTaThl
OTIBITHO-3KCTIICPUMEHTAIILHBIX Pa0OT IS
MTOATBEPKIACHUS WIIH OITPOBEPKEHUS
MIPEABAPHUTEIHHO CICTaHHBIX
TEOPETUUECKUX MTOCTPOCHHUM U TUIIOTE3.
Baagern: MmeTogaMu JeTanbHOM

anpoOaru pe3yabTaToOB UCCIICIOBAHH,
WX JTUTEPATYPHOTO ODOPMIICHHS U
My OJTMKAITVH.

YMeTh: IpOBOANUTE H3MEPEHUS C
HCTIOB30BaHNEM HOBEHIITIX
U3MEPUTETBHBIX CHCTEM, 00ECIIEUNBAIOIINX
JOCTOBEPHOCTH 3KCIIEPUMEHTAIBHBIX
HCCIIEIOBAaHUN U TIpon3BecTH 00pabOTKy U
OIICHKY PE3yJIbTaTOB H3MEPECHHH.

Bnaners: HaBbIKaMU aHaNU3a U
CHCTEMATH3aIUH PE3YIbTATOB
WCCIIeZIOBAHHH, TPEJICTABICHUS MATEPUAIIOB
B BUJIC HAYYHBIX OTYETOB, ITyOJINKAIHIA,
Npe3eHTalUH; MOATOTOBKU JaHHBIX JJIS
cocTaBJeHHst 0030pOB.

I1K-9

YMEHHE MTPUMEHATh
METOJbI KOHTPOJIA
KayecTBa M3ICIUN

1 00OBEKTOB B
chepe
npodecCHOHANTBLHO
H IeITEIHbHOCTH,
MIPOBOJIUTH aHAJIU3
NPUYUH
HapyLIeHUH
TEXHOJOTHUYECKUX
MPOLIECCOB U
pa3pabaTbiBaTh
MEPOIIPHUSITHS IO
nux
NpeRyNpeXIEHUIO

3HaTb: OCHOBBI METO/I0OB KOHTPOJIS
Ka4ecTBa U3/IeIIUi B
npodeccuoHaIBHON e TebHOCTH,
OCHOBBI IPHEMOB aHAJIN3a IPUYUH
HapyLIEHUN TEXHOJIOTHYECKHUX
IIPOLIECCOB.

YMeTh: IPUMEHSATH TOTOBBIE CXEMBI
JJI KOHTPOJIA Ka4yeCTBa I/I3I[CJ]I/II\/'I u
00BeKTOB B chepe npodeccroHamTbHON
JeSITETIbHOCTH.

Buiiagerb: HaualbHBIMU HaBBIKAMU
aHaJIu3a IPUYMH HAPYyLIEHUH
TEXHOJIOTHYECKHX MPOLECCOB U
pa3pabaThIBaTh MEPOIPHUATHS 110 UX

peaynpexIeHHUIO.

3HaTh: TEOPETUUECKUE OCHOBBI
METOJ0B KOHTPOJIAA Ka4€CTBa I/I3I[CJ'H/II\/'I B
npodecCHOHAIBHON 1eATENbHOCTH,
OCHOBBI IPHEMOB aHAJIN3a IPUYUH
HapyLIEHUH TEXHOJIOTHYECKHUX
MIPOLIECCOB.

¥YMerthb: Ha XOpOILIEM YPOBHE
MPUMEHATD IPUEMBI KOHTPOJIS Ka4ecTBa
U3JIeNUi U 00BEKTOB B cepe
npodecCHOHANBHON AEATENTbHOCTH.
Buiagers: XOpOomIMMHI HaBBIKAMU
aHaJau3a IPUYHMH HapyLIEHUN
TEXHOJIOTHYECKHUX MPOLECCOB U
pa3padaTeIBaTh MEPOTIPUATHS TI0 HX

IpeayNpexXICHHUIO.

3HAaTh: Ha BHICOKOM YPOBHE TEOPHIO U
NPaKTUKy METOAO0B KOHTPOJISI KAuecTBa
M3MIeNHiA B IPO(ECCHOHAITBHOM
JeATeLHOCTH, OCHOBBI IIPHEMOB aHAIIN3a
IIPUYHH HAPYIIEHUN TEXHOJIOTMYECKUX
MIPOIIECCOB.

YmeTh: rpaMoTHO U 3 (HEKTHBHO
[IPUMEHSTH IIPUEMBI KOHTPOJISL Ka4eCTBa
U3JIeNIUN U 00BEKTOB B cepe
npodeccnoHaNbHOM AeATETbHOCTH.
BuiiageTs: MoTHOIEHHBIMU H
HpO(l)eCCI/IOHaJ'ILHBIMI/I HaBbIKaMU aHaJIu3a
NPUYUH HAPYIIECHUH TEXHOIOTHYECKUX
MIPOIIECCOB U pPa3pabaThIBaTh MEPOIPHUSITHS

10 UX NPeAYNPEKICHUIO




Illkana ouenueanusn

n¢dposoe | Boipa:kenue B CioBecHoe Kpurepuu oieHKM HHAUKATOPOB AOCTUKeHUS NpU popme
BbIpa’KeHUe OaJsax: BbIpaKeHUe KOHTPOJIS
3ayer
5 87 -100 3aYTEHO OneHka «3a4yTeHO» BBICTABIACTCA CTYACHTY, €CIM OTBEThl Ha
4 74 - 86 3a4TEHO BOIIPOCHI II0 T€MaM JIUCHUIIIMHBI IIOCJIE€A0BATEIbHBI, JTOTUYECKU
W3JI0KEHBI, JONYCKAIOTCS HE3HAYUTEIBHBIE HEIOYETBI B OTBETE
3 60-73 SaTero CTYIEHTa, TaKUE KaK OTCYTCTBUE CaMOCTOATEIBHOIO BBIBOJA,
pedeBbie ONIMOKY U TIp.
2 Huxe 60 HE 3aYTEHO OueHka «HE 3aYTE€HO» BBICTABIISIETCS CTYIAEHTY, €CIU CTYJIEHT HE

3HAa€T OCHOBHBLIX ITOHATHM TEMBI JUCHUIIIINHBI, HC OTBCYACT HA
JOMOJHUTCIIBHBIC 1 HABOJAAIME BOITPOCHI IMPCIIOAABATCIIA.




MunucrepcTBo 0obpa3oBanus U Hayku Poccuiickoit denepanun
HwxkHekaMCKkHii XUMHUKO-TEXHOJIOTHYECKUN HHCTUTYT ((dunuan) gemaeparbHOTO TOCYIapCTBEHHOTO
OI0JKETHOTO 00pa30BaTEIbHOTO YUPEIKICHUS
BhICIIIET0 00pa3oBaHus
«Ka3zaHCKui HaAllMOHAJIBHBIN UCCIIEIOBATEIILCKUI TEXHOJIOTMYECKUN YHUBEPCUTET

Dakynomem MeXanuyecKu
Kagpeopa Ilpoueccwt u annapamul Xumuyeckux mexHoao2uil

Hamnpasnenue nmoaroroku/cnenuanbHOCTh: 15.03.02 TexHOI0rHYECKHEe MAIIUHBI U 000pYI0BaHUE
[Mpoduns/cnermmanuzanus: O6opynoBaHue HedTera3onepepadoTKu
(HaumeHnosanue)

Cemectp__ 8/3
Bomnpocsl K 3a4eTy
o qucuuniaune  B1.B.03 «XumMu4yeckoe CONPOTHB/IEHHE H 3aIMTA OT KOPPO3UU»

Bapuant 1

1. Kopposus. Knaccudukanus o MexaHuzMam, 1o XapakTepy CPeibl U 110 BULY KOPPO3HH.

2. Koppo3usi MeTasioB ¢ BOJIOPOJIHOM Aemnoisipu3anneit B kucioi cpeae. Ilpusectu nmpumep.

3. OnpenenuTh Maccy xejesa, NMepelIeaniero B pacTBOp B pe3yinbTaTe aHOJHOIO Impouecca 3a 1 gac mpu
TJIOTHOCTH KOppo3HOoHHOTo Toka 100 A/m?. HaifTm cKOpOCTH KOPPO3HH, €CIIM H3BECTHO, YTO ILIOMIAMb
aHOIHBIX ydacTkoB 0,01 M2,

Bapuanr 2
1. Xumunueckas KOppo3us METaJIOB.
2. Koppo3ust MeTasioB ¢ BOJIOPOTHOM JeTIoNsipu3anueii B HelHTpanbpHoit cpene. [IpuBectu mpumep.
3. Ilpu B3aMMOJCUCTBUM AaTIOMHUHHS C KHCIOPOIOM oOpasyercsi okcuaHas IuieHka cocrtaBa Al2Os.
OmnpenenuTh, Cnocoba U OHA 3aUUTHTh MeTaal OT KOppo3uM (IIOTHOCTh amoMuHHS — 2.702 Kr/me,
TIJIOTHOCTB OKCH/IA amoMuHus — 3,500 kr/m®)

Bapuanr 3
1. DnexTpoxuMuveckas KOppo3us METaUIOB, MeXaHu3M, paBHOBECHBIN 3JIEKTPOIHBIA TOTESHITHAI.
2. Koppo3usi MeTasioB ¢ BOJIOPOIHOM Aemnoisipu3anuei B menounoi cpeze. Ilpusectu mpumep.
3. OmpenenuTth Maccy KoOalbTa, MEPEHISANIETO B PacTBOp B pe3ysibTaTe aHOMHOTO Mporecca 3a 0,5 gaca
TIpH TIIOTHOCTH KOPPO3MOHHOTO Toka 200 A/M% Ha#Ti cKOpOCTh KOPPO3MH, €CIIM H3BECTHO, U4TO TLIOMAMb
aHOIHBIX ydacTkoB 0,02 M2,

Bapuanr 4
1. buoxumMuueckast KOppo3us.
2. Koppo3usi MeTalioB ¢ KUCIOPOIHOM enosipu3aiiueil B kucioit cpezae. [IpuBectu npumep.
3. Tlpu B3auMOJICHCTBUU HUKENS ¢ KUCIOPOIAOM 00pa3yeTcs OKCHAHAas IuieHka. OmpeneNnTs, crocoda Jin
OHA 3alIUTHTH METAIlI OT KOPPO3HH (ILIOTHOCTh HuKeNs — 6,80 kr/m3, mioTHocTh okcuia Hukens — 8,90
Kr/Me)

Bapmuanr S.
1. MeToapl KOPPO3UOHHBIX UCIIBITAHUH.
2. Koppo3ust MeTaJlJIOB ¢ KHCIIOPOIHOM JISNOJIIpU3aIiueii B HeUTpaJibHO# cpejie. [IpuBectn mpumep.
3. Hcxons u3 BenuuuHbl SHepruu ['mb0Oca mpu cTaHIApTHBIX YCIOBUSAX OIpENeIuTe, KaKue U3 METaJJIOB
OyIyT KOPPOIUPOBATH BO BIAKHOM BO3yXe Oapuii HIIK MEIb.

Bapuanr 6
1. KadgecTBeHHBIE METO/IbI KOPPO3UOHHBIX UCIBITAHUH.



2. Koppo3ust MeTasioB ¢ KUCIOPOIHOM JenonspHu3alueii B menounoit cpene. [Ipusectu npumep.
3. Mcxons n3 BennuuHbl 3Heprun ['mO0ca mpu CTaHAAPTHBIX YCIOBHSAX ONpPENENIUTE, KakKhe U3 METauIOB
OyZayT KOPpOIUPOBATh BO BIAYKHOM BO3yX€ KU WM LUHK.

Bapuanr 7
1. KoauuecTBeHHbIE METO/IbI KOPPO3UOHHBIX UCIIBITAHUM.
2. CKopoCTb KOPPO3HUH.
3. Kak mnpoucxoaut KOppo3Ws IIMHKA, HAXOJAIIETOCs B KOHTAKT€ C MEIbI0 TIPU BOJOPOJHOMN
JeNoJspU3aliK B KMCIIOM U LIEJIOYHOM pacTBOpax?

Bapuanrt 8
1. ITkana KOppO3MOHHOW CTOMKOCTU METAJIIIOB.
2. Pacuer konuuecTBa MeTalljla, EpelIeero B pacTBOp B pe3yybTaTe aHOJHOTO Mpoliecca.
3. OmpenenuTh Maccy IIMHKA, MEPENISANIero B pacTBOP B pe3ysbTaTe aHOAHOTO Ipoliecca 3a 2 Jaca MpH
IUIOTHOCTH KOppo3HOHHOro Toka 200 A/m?. HalTH CKOpPOCTh KOPpPO3MH, €CIIM H3BECTHO, UYTO ILIONIAb
aHOIHBIX yyacTKoB 0,04 M2,

Bapuanrt 9
1. Tunsl KOPPO3UOHHBIX IIEMEHTOB.
Omnpenenenne CIIOMHOCTH IIEHOK.
3. Hammmmre cxeMmy rajabBaHHYeCKOTO 3JEMEHTa, COCTOSIIErO U3 ATIOMHHHEBOIO W MEIHOTO
3NeKTpo0B. Hanummre nporeccs, uaymue Ha 3JeKTpoAax mpu padboTe TaHHOTO JIEMEHTA.

N

Bapuant 10
1. Anxopnas mnomspuzauus. IlpuuusHbl aHomHOW nojsgpu3zauuu. MeToabl H3MEpeHHsl aHOJHBIX
MOJIIPU3ALUOHHBIX KPUBBIX.
2. PacueT paBHOBECHOTI'O 3JIEKTPOJAHOrO MOTEHIHANIA.
3. Mcxons m3 BennuuHbl 3Heprun [ mOOca mpu CTaHAAPTHBIX YCIOBHSIX ONpEICITUTE, KaKue U3 METaJUIOB
OyayT KOPpOIUPOBATh BO BJIAYKHOM BO3IyX€ KaJIbI[Uil MM CBUHEIL.

Bapmnanr 11
1. Karonnas nonspuzanus. [I[puarHbl KaTOIHOM MOJIIPU3ALINN.
2. MeTo/1bl 3alIUTHI METAJIJIIOB OT KOppo3uu. Katoanas 3ammura.
3. Kak mnpoucxomaut KOppo3us IIMHKA, HAXOISMIETOCS B KOHTAaKTE€ C MEObl0 TpPU KHCIOPOIHOM
JETNOIAPU3ALMY B KMCIIOM U LIEIOYHOM pacTBOpax?

Bapuanr 12
1. Teopun nacCUBHOCTHU METAJIJIOB.
2. MeTo/1bl 3alIUThI METAJIIIOB OT KOPPO3UU. AHO/IHAS 3allUTa.
3. Kak mnpomcxomut Koppo3usi MarHusi, HaXOISIIETOCSs B KOHTAKTE C JKEJIe30M IPH BOJOPOIHOM
JETNOIAPU3ALMK B KMCIIOM U LIEIOYHOM pacTBOpax?

Bapmuanr 13
1. Bwuzsl ra3oBoii KOppo3uu. MeTo bl 3alUThI OT Fa30BOI KOPPO3HH.
2. Koppo3swust MeTayuioB ¢ BOZOPOIHOM nenosipu3anueid B kucioi cpene. [Ipusectn mpumep.
3. Ucxoxast u3 BenuuuHbl dHeprun ['mb60ca npu cTaHIapTHBIX YCIOBUAX ONpEAEINTe, KaKhe U3 MEeTaJlloB
OyZayT KOppOAUPOBATh BO BJIAXKHOM BO3JyXe Oapuil UM MEIb.

Bapmuanr 14
1. TpeGoBaHuSs K JETUPYIOIIUM KOMIIOHEHTaM.
2. Koppo3sus MeTamioB ¢ BOAOPOIHOM JAeNONApU3aliei B HelTpanbHou cpene. [IpuBectu nmpumep.
3. Kak mpoucxomuT KOppo3us MarHus, HaXOMSIIErocs B KOHTAaKTE€ C JKEJIe30M NpPHU KHUCIOPOIHOM
JeNospU3aliK B KHCIIOM U IIEIOYHOM pacTBopax?



Bapuanr 15
ATtMmocepHas Koppo3us. 3amuTa oT aTMoc(hepHOit KOPPO3UH.
Koppo3zus MeTanioB ¢ BOJOPOIHOM Jienoispyu3anuei B menounou cpene. [Ipuectu npumep.
3. Tlpu B3auMopeicTBUM MAarHus C KUCIOPOJAOM 0Opa3yercs OKCHAHAs TuieHKa. OnpenenuTh, crocoda
JTM OHA 3aIIUTUTH METAIT OT KOPPO3uHM (IVIOTHOCTH MarHus— 1,74 Kr/M°, TIIOTHOCTH OKCHIA MarHUs

™=

— 3,20 xr/™d)
Bapuanr 16
1. [Tomzemuast xoppo3usi. BiusiHue OmykKgarommx TOKOB. BiusiHHME MHKpoOOpraHu3MoB. MeTozbl
3aIUTHI.
2. Koppo3ust MeTaninoB ¢ KUCIOpOAHON Aenoyisipu3anueit B kucioit cpeae. [Ilpusectu npumep.
3. Hanumwure cxeMy rajapBaHHYECKOrO 3JIEMEHTA, COCTOSLIET0 W3 MAarHMEBOIO M CBHUHIIOBOTO
3NeKTpoaoB. HanumunTe nporecchl, Uaylue Ha 3JeKTpoAax nmpu padboTe TaHHOTO 3JIeMEHTA.
Bapuant 17
1. Buasl KOppO3UOHHBIX pa3pylICHUM.
2. Koppo3sus MeTauioB ¢ KUCIOPOAHOHU Aenosipru3anneii B menounoi cpeae. [IpuBectu npumep.

3. Hanwummure CXEMY TaJIbBAHUYCCKOr'0 JJICEMCHTA, COCTOAIICTO W3 HOHUHKOBOI'O0O M JKCJIC3HOTO
QJICKTPOJO0B. Hanumure IMPpOHECChl, UAYIIHUEC HA DJICKTPOAaX IMPU pa60Te JaHHOTI'O 2JICMCHTA.

Bapuanr 18

1. Kopposus. Knaccuduxanus no MexaHu3MaM, 10 XapaKkTepy Cpeibl U [0 BUAY KOPPO3HUH.

2. Koppo3ust MeTaJIJIoB ¢ BOJAOPOIHON JeNOsIpU3aiuei B KUCIIoi cpene. [IpuBectu mpumep.

3. OmpenenuTh Maccy kele3a, Mepelieilero B pacTBOp B pe3ysibTaTe aHOAHOrO mpoiiecca 3a 1 yac mpu
IUIOTHOCTH KOppO3HOHHOTO Toka 100 A/m2. HalTH CKOpPOCTH KOPPO3MH, €CIM H3BECTHO, UYTO ILIONIAb
aHoIHbIX yyacTkoB 0,01 M-,

Bapuant19
1. Xumundeckast KOppo3Hs METAJUIOB.
2. Koppo3usi MeTasioB ¢ BOJIOPOJIHOM Aemnoisipu3anueii B HeuTpanbHoi cpene. [Ipusectu npumep.
3. Tlpu B3aMMOICWCTBUH ATIOMHHHS C KHCJIOPOAOM oOpa3yeTcsi OKCHaHas IuleHKa coctaBa Al2Os.
Onpenenuth, cnocoba MU OHA 3alIMTUTH MeTall OT KOpPpO3uM (IJIOTHOCTH amoMuHHsS — 2.702 Kr/m®,
TJIOTHOCTH OKCU/A amoMunus — 3,500 kr/m®)

Bapuanr 20
1. DnexTpoxumuyeckas KOppo3us MeTamioB, MexaHn3M, paBHOBECHBIHN 3JIEKTPOIHBIA MOTEHIIMA.
2. Koppo3ust MeTaJIJIoB ¢ BOJOPOIHON JCTIOISpU3aIield B eIo9HOo# cpeae. [IpuBectu mpumep.
3. OmpenenuTh Maccy KobOaibTa, MEpelIe/IIero B pacTBOp B pe3yibTaTe aHOAHOro mporecca 3a 0,5 yaca
TP TIIOTHOCTH KOPPO3HOHHOTO Toka 200 A/M% HaifTu ckopocTh KOPPO3MH, €CIH H3BECTHO, UTO IUIOMIAMIb
aHOIHBIX yyacTKoB 0,02 M.

Bapmuanr 21

1. Buoxummyeckas KOppO3Hsl.

2. Koppo3ust MeTaJlJIOB ¢ KHCIIOPOIHOM JIeNoJIIpu3aIiueii B Kucioi cpeae. [IpuBectn npumep.

3. [Ipn B3auMOAEHCTBUU HHKENS C KHCIOPOAOM 0o0pa3yercsi OKCHIHas IuieHKa. OnpenenuTs, crocoda
OHA 3AIUTHTH METAI OT KOPPO3MH (IIOTHOCTh HUKeNsA — 6,80 Kr/M°, TNOTHOCTH OKcuaa Hukens — 8,90
Kr/M°)

Bapuanr 22
1. MeToapl KOPPO3HMOHHBIX UCTIHITAHUH.
2. Koppo3ust MeTasioB ¢ KUCIOPOAHOM Jenonspu3anueil B HeTpaabHoi cpene. [IpuBectu npumep.
3. Ucxons w3 BenuuuHbl SHepruu ['mb0ca mpu cTaHJApTHBIX YCIOBHSIX ONpEAENUTe, KaKue U3 METaJlJIOB
OyayT KOppOIMPOBATH BO BIAKHOM BO3JIyXe Oapuii WM MeIb.



Bapuanr 23
1. KayecTBeHHbIE METOAbI KOPPO3UOHHBIX UCIIBITAHUH.
2. Koppo3ust MeTallIoB ¢ KUCIOPOIHOM Jenoisipr3aliei B menoaHoi cpene. [Ipusectn mpumep.
3. Ucxons u3 BenuuuHbl SHepruu ['mb0ca mpu cTaHIapTHBIX YCIOBUSIX OINpEAETUTe, KaKhe U3 METAJJIOB
OyZayT KOPpOIUPOBATh BO BIAYKHOM BO3yX€ KU WM HUHK.

Bapmuanr 24
1. KosnnuecTBeHHBIE METO/IbI KOPPO3UOHHBIX UCIIBITAHUM.
2. CKOpOCTh KOPPO3HUH.
3. Kak npoucxoaut koppo3us HUHKA, HAXOASIIErocss B KOHTAKTE C MEIbIO MPU BOJAOPOJHON JEMOSPU3ALIH
B KMCJIOM U IIEJIOYHOM pacTBopax?

Bapuanr 25
1. Ilkana KOPPO3HMOHHOM CTOMKOCTH METAIIIIOB.
2. Pacder konmuecTBa MeTallIa, MEPEIISANIETO B PACTBOP B PE3yJIbTaTe aHOJHOTO IPoIiecca.
3. OnpenenuTs Maccy IIMHKA, MEpelIeAero B pacTBOP B pe3yjbTaTe aHOJHOTrO Mpoliecca 3a 2 yaca Impu
IUIOTHOCTH KOppo3HoHHOTo Toka 200 A/M2. HaliTH CKOpOCTH KOPPO3MH, €CIIH M3BECTHO, YTO IUIOMIAb
aHo/HbIX yyacTkoB 0,04 M-,

Kpurepun ounenku. OrieHka 3a OTBET Ha BONPOCHI 3ayeTa, MPOBOAUMBIN B (popme
YCTHOIO OMNpOca 3HAaHUM CTYAEHTOB, OCYIIECTBISIETCS B COOTBETCTBHUH C OaJlJIbHO-
PEUTUHIOBOM CHCTEMOM M MPEIoaraeT MakCUMallbHbIN Oam 3a oTBeT — 40. OneHuBanue
OTBETA CTYJEHTA MPOU3BOJIUTCA IO CIEAYIOUIEH IIKane 0aioB.

KpuTepnii onenkn Min, 6aJx Max, 6asa
IlepBblii TEOPETUUECKUI BOITPOC 6 10
BTopoiil TeopeTnueckuii BOmpoc 6 10
3amaua 12 20
Hmoco 24 40




MunucTepcTBo 00pa3zoBanus U Hayku Poccuiickoit denepanuu
HuxHekaMCKui XUMUKO-TEXHOJIOTUYECKUNA MHCTUTYT ((prinan) GpeaepanbHOTO
rOCyJIapCTBEHHOTO OIO/KETHOTO 00Pa30BaATEIILHOTO YUPEKICHUS
BBICIIIET0 0Opa30BaHUs
«Ka3aHCkuil HalIMOHATBHBIN UCCIEA0BATENBCKUN TEXHOJIOTUYECKUN YHUBEPCUTET

Daxynvmem MexaHuyeckuu
Kageopa Ilpoyeccol u annapamul Xumuueckux mexunonouil

HampaBnenue moaroroBku/cneruanbHOCTh: 15.03.02  TexHOIOTHYECKHE MAIUHBI U
o0opyoBaHue
[Tpoduns/cnenmuanmzanus: O6opynoBanue HedTerazonepepadoTKu

(Haumenosamue)

Cemectp_8/3

Jlokan

no aucuumianae b1.B.03 «Xumunueckoe CONPOTHBJICHUE M 3aIIIMTA OT KOPPO3HI)
(naumenosanue oucyuniumol)

1. IIpoOGaemMbl KOPPO3UOHHBIX MPOLECCOB U MTyTH PELICHUS UX.

2. DNEeKTpOXUMHUYECKHE Tpolecchl: 3akoH Papanes. AHOAHbIE U KaTOJHBIE
MIPOLECCHI. THUIIBI 3JIEMEHTOB U KOPPO3UOHHBIX Pa3pyIICHUN.

3. TepmoanHamMHueckas BO3MOXHOCTb KOPPO3HH U AJEKTPOAHbIE MOTEHIHAIIBI.

4. Tlonsipuzauus ¥ MPUYMHBI TOJSpU3ALUKU. BiusHue monspuszaluyd Ha CKOPOCTh
Koppo3uu. Pacuer ckopocteit Koppo3uu.

5. TMaccuBHocTh. Teopun macCUBHOCTH.

6. Koppo3usi xene3a B BOAHBIX cpenax. Kopposus cramum B BOJHBIX Cpenax.
ATMochepHas Koppo3usl JKele3a U JPYruX METaIOB.

7. Metamnypruyeckue (akTopbl: Pa3HOBUAHOCTH Kejle3a U CTald. BiusHue
paznuyHbIX (PAaKTOPOB HA KOPPO3ZUOHHYIO 3aLTUTY UX.

8. BimsHue MexaHWYEeCKHMX HANpPsDKCHHM: XOJOoJHas MeXaHudeckas oOpaboTka,
PacTpPECKMBAHKE 10 HAPSIKEHUEM JKEJI€3a U CTaJIH.

9. MexaHu3M KOPPO3MOHHOIO PpACTPECKUBAHUS TMOJ] HANPSKEHUEM U JIPYrux
METaJIIOB.

10. BonopoaHoe pacTpecKHBaHHUE.

11. Koppo3uoHHas ycTanoctb. @peTTUHr-KOPPO3HsL.

12. Koppo3sust metamioB B mouBe. OKUCIEHNE U TIOTyCKHEHUE METAJIOB.



13. Okucnenue Menu, *xene3a u ero criaBoB. JKapocTolKue CIIaBbl.

14. Koppo3ust moj 1edicTBUEM Oy KIAIOIINX TOKOB.

15. DnexTpoxumMHUecKas 3aluTa.

16. Meramnnyeckue nokpeiTusi. Heoprannueckue NOKPHITHUSL.

17. Jlakokpaco4YHbI€ U MOTUMEPHBIE TOKPBITHUS.

18. UHruburtopsl TpaBJICHHUS, JICTYYHUE HHTHOUTOPHI.

19. JlerupoBanue asis NpuaaHusl KOPPO3UOHHOM cTolKkocTH. Hepikaperomue craitu.

20. MexxkpucTalTuTHasE KOppo3us HepxaBeroumx craneid. [IuTTuHr U mieneBas
KOppO3Usl HEPXKaBEIOUIEH cTaju.

21. Kopp0o3HOHHOE pacTPEeCKUBAHUE TTOJT HATIPSKEHUEM.

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

23. TutaH, MUPKOHUM, TAHTAT U UX CIUJIABBI.

24. 3ammTa METaJIOB OT KOPPO3UH 00pabOTKON KOPPO3NOHHOU CPEIBI.

25. Koppo3usi  HU3KOJETMpOBaHHBIX  cTaned. Kopposus  HenernpoBaHHBIX
KEJIe30yTIEPOAUCTHIX CIUIaBOB. KOPpO3MOHHOCTONWKIE YyTYHBI.

26. BaustHue BHEITHUX (PAKTOPOB Ha KOPPO3UIO METAILIOB.

27. "'a30Bast KOPPO3Hs METAILJIOB.

28. BausiHre KOHCTPYKIIMOHHBIX 0COOEHHOCTEH JIEMEHTOB MallliH, almapaToB.

29.MeTo1pI KOPPO3NOHHBIX UCTIBITAHUN.

30. Xapakrepuctuka, KiacCUpUKAIMS W METOJbl HCIBITAHUNA HEMETAJTMYECKUX
MaTepUasoB.

31. Konctpykiimonneie ¥ (DyTepoBOUYHBIE  MaTepHalbl  HEOPTaHUYECKOTO
MIPOUCXOKICHUS.

32. Matepuaibl OpraHUYECKOTO MPOUCXOKICHUS IS 3alUTHI OT KOPPO3UH.

33. [lonukoHAEHCALMOHHBIE IUTACTUYECKHE MacCChI u MOKPBITHUS.
[TonuMepu3aMoHHbIE MIACTHYECKUE MACCHI JUTSI 3aIIUTHI OT KOPPO3HH.

34. Kayuyky B aHTUKOPPO3MOHHOM TEXHHKE.

35. I'padputHBIC ¥ BSOKYIIHE MaTepUATIBI.



Kputepuu oumeHkHM: BBIIOJHEHHE [JOKJIaAa  MPEANONAaraeT  3HAYUTENIBHYIO
camMoCTOsITeNIbHYI0 paboTy cryneHTta. Jlokman BkiatouaeT Tpu Bompoca. Ilkana
auddepeHnrpoBaHa Mo psAay kKputepueB. s ouyHOM W OYHO-320YHOM (POPMBI
oOy4eHHs MaKCUMaJIbHBIN Oai 3a qoknan — 20 6anioB, MUHIMATBHBIN Oaymt — 12,

Kpurepuii onenkun Min, 6aiast | Max, 6a
PackpeiTiie mpo0OsIeMBbI, COOTBETCTBHE COACPKAHUS 6 10
3asIBIICHHOM TEME, JIOTUYIHOCTH U

MOCJICIOBATEILHOCTh  M3JIOKEHUsA, OdOpMIICHHE B
cootBeTcTBUHU ¢ ' OCToMm,

[IpesenTanus, paboTta c JUTEPaTypPHBIMU 6 10
UCTOYHUKAMH
OTBeThl Ha BOMPOCHl AYIUTOPUHU, CHOCOOHOCTH K 6 10

aHamu3zy W 0000meHu0  MH(POPMAIIMOHHOTO
MaTepuasia, 000CHOBAaHHOCTh BBIBOJIOB

HUmozco 18 30
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Cemectp_8/3
Kommuiekr J1abopaTropHbix padoT
mo aucuumianae  Bb1.B.03 «Xumuuyeckoe COMPOTUBJICHHUE U 3AIUTA OT

KOPPO3nNnN»

(HaumeHnosamnue OUCYUnIubl)

Y4eOHbIM MJIAHOM o HaIlPaBIICHUIO NOATOTOBKHU 15.03.02
«Texnonornyeckue MamuHbl U 000PYIOBaHUE» I OOYHAIOMIMXCS MPEAYCMOTPEHO
MIPOBE/ICHHE JTa0OPATOPHBIX 3aHATHHA MO JUCITUIUINHE « XUMHYECKOE COMPOTUBICHUE H
3aIuTa OT KOPPO3UN».

JlaGopaTopHble 3aHATHS TI0 JUCIHMIUIMHE TPOBOAITCS B CICIHAIBHO
000pYIOBaHHBIX JTAOOPATOPUSX C MPUMEHEHHEM HEOOXOIUMBIX CPEICTB OOYUYCHUS:
nabopaTopHOTO 000PYI0BaHUS, 00PA3IIOB JIsi UCCIEAOBAHUM, METOAUYECKUX TTOCOOHIA.
Llenp mpoBeneHus 1a0OPAaTOPHBIX PaOOT - MPAKTUYECKOE OCBOCHHE TEOPETUUYECKHUX
MIOJIOKEHUH JICKITMOHHOTO MaTepHualia, a TaKKe BhIpabOTKa CTYJEHTAMHU ONPEIeTICHHBIX

YMCHI/Iﬁ M HaBBIKOB CaMOCTOSATCIbHOI'O SKCIICPUMCHTUPOBAHMS.

Jlaboparopnasi padora Ne 1 «M3ydyeHune BJAMSHUS cpeAbl HA BEJTUYUHY
3JIEKTPOAHBIX MOTEHUHMAJIOB Pa3JIMYHBIX METANJIOBY»
Paszneu 2. DieKTpoXMMHUYeCKas KOPPO3Us
1. DnexTpoAHbIN NOTEHIIMAJI METAJIOB.
2. Metoas! onpeneneHus 31eKTPOJHOTO NOTEHIHANIA.
3. O0OpaTumMbie U HEOOpaTUMBIE AIEKTPOAHBIC MTOTCHIINAIBI.

4. Tepmonunamuyeckoe ypaBHenre HepHcra.



JlabopaTopHasi padora Ne 2 «M3yuyeHne BIAMSHUSA KOHIEHTPAUM JJIEKTPOJINTA,
XHMHMYECKOIr0 COCTABA U CTPYKTYPBHI CILIABA HA CKOPOCTh KOPPO3UN»
Pa3jnen 3. XumMnueckas Koppo3ust
1. Onpenenenue KOPPO3UH.
2. Buabl KOPpO3MOHHBIX Pa3pYILICHUMN.
3. Brnusnue BHemHUX (aKTOPOB HA CKOPOCTh KOPPO3HH.
4. BnusiHue BHYTPpEeHHUX (DaKTOPOB HA CKOPOCTh KOPPO3HH.

5. Ilokazarenu CKOpOCTH KOPPO3HH.

JlaGopaTopHasi padora Ne 4 «A3y4yeHne MeTO0B 3alIUTHI 0T KOPPO3UMN»
Pa3nes 6. MeToabl 3alMTHI METAJLUIOB OT KOPPO3UH

1. Iloka3zaTenu CKOPOCTH KOPPO3HH.

2. OCHOBHBIE METO/Ibl, IPUMEHSIEMBIE JIJISl 3aLIUThl METAJIJIOB OT KOPPO3HH.

3. DIIEKTpOXUMHUYECKAs 3aIIUTAa METAJUIOB OT KOPPO3UHU.

4. DppeKTUBHOCTh KATOJHON 3aIUTHl MATEPUAIOB OT KOPPO3HHU.

5. TpeboBaHMs K 3aIIUTHBIM MOKPBITUSIM.

6. Bupl 3a1TUTHBIX TTOKPBITHIA.

Marepuanesl 1a00paTOpHBIX pabOT MNPUBEAECHBI B METOJUYECKUX YKa3aHUSX,

pa3paboTaHHBIX Ha Kadepe:

1. XuMu4yeckoe CONMPOTHBIICHHWE W 3alllUTa OT KOPPO3WH: METOJWYECKHE YKa3aHUS K
naboparopHbiM padotam/ cot. JD.I'. Iapaitmmna.-Huxuekamck: HXTU ®I'bOY BO

«KHUTVY», 2016. - 40 c. (20 2x3.).

Kputepun omeHku: oreHka paOOThl CTYACHTOB IO BBIMOJIHEHHUIO JAOOPATOPHBIX

paboT NPOU3BOJAUTCA TMYTEM CpaBHEHUs (HAKTHUUYECKH BBIOJIHEHHOW padoThl U

MepOHpI/IHTI/Iﬁ C ITIOCTABJICHHBIMU ILICJISIMU.

Jlnst ouHOM W O4YHO-3a049HOU (OpMBI OOy4YEHHST MaKCHUMAJIbHBIA Oaym 3a

BBINIOJIHEHUE Kaxaou jJabopaTopHoil padotel — 10 6amnoB. CyMMapHOE KOJIMYECTBO

OayioB 3a Tpu 1abopaTopubie padboTs — 30.



Kputepuii oueHku Min, 6aaa | Max, 6aua
[Tonnmanue nenu naboparopHoit paboThl. YMeHue u 3 4
HaBBIKM TIPU BBINOJHEHUU J1a0OPATOPHOU pPabOTHI.
YMeHue paboTath B rpynie.
Odopmiterne mabopaTopHOit pabOTHI B COOTBETCTBUU 2 4
c TpeboBaHusMU  mpenogaBatens.  OTcyTcTBUE
OIIHUOOYHBIX JENUCTBUN npu BBITIOJIHEHU U
BBIYHCIICHUU.
OTtBeThI Ha BOIIPOCHI pernojiaBaress, 1 2
000CHOBAaHHOCTH M MPABHIIBHOCTH BHIBOJIOB.
Bcezo 6 10




