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1 lesin ocBOCHUSA TUCHUTIIMHBI (MOYJIA)

[lenwto ocBoeHust Mmoaynst quctuiuinabl b1.B.11 BapuatuBHOM yacTn guciuIuinH Ooka 1
yueOHoro mnaHa «Koppo3uss W METOABl 3alWTBD) SIBISETCS TOJrOTOBKA OaKalaBpOB I10
HampaBieHuto 22.03.01 «MarepuajioBeieHUEe W TEXHOJOTHUS MAaTepHaOB» H  MPOPUIIO
NoAroTOBKU «MarepuajaoBeIeHHe W TEXHOJIOTHS MaTepuaioB (B MAIIMHOCTPOCHUU)» K
npoecCHOHANbHOM  JEATEeIbHOCTH B  COOTBETCTBHHM C TpeOoBaHusiMu  DenepalibHOTO
['ocymapcTBeHHOTO 00pa30BaTEILHOTO CTaHIAPTA.

3amayeil W3ydyeHHs] ITUCHMIUIMHBI SIBISETCS IOATOTOBKA CTYJEHTOB K TBOPYECKOMY
MPUMEHEHHUIO TOJYYEHHBIX 3HAHUU MPU CO3JaHUU HOBBIX U COBEPIICHCTBOBAHUIO JIEUCTBYIOIINUX
TEXHOJIOTHYECKHUX MPOIECCOB, (HOPMUPOBAHUIO Y CTYJAEHTOB CHUCTEMbl 3HAHUN MO KOPPO3UHU
METaJUIOB U METOAaM MX 3allUThl. JTa 3a/1aua pelIaeTcs CAeAyIIINMI ClI0OCO0aMu:

- (hopMUpOBaHHEM MOHATUN O PA3JIMYHBIX BUJIAX KOPPO3UU METAIIOB, MOTEPSAX METaiia
B KOHCTPYKLHUSIX;

- TNPUBUTHEM CTYJICHTaM IMPEACTaBICHHUS O MEXaHU3MaxX pa3BUTUS XUMUYECKOW U
AIEKTPOXUMUUYECKON KOPPO3HH;

- 00y4eHHEeM MEeTOJIaM OLIEHKH KOPPO3HOHHOM MOPaKEHHOCTH METaJUIOB;

- 00y4eHHEeM CTYJEHTOB METOJaM 3allUThl METAUIOB U JIPYTUX MAaTEepUajoB OT BCEX
BUJIOB KOPPO3HUHU.

2 MecTO JUCHHUILIMHBI B CTPYKTYpe 00pa30BaTe/bHOM
NporpamMMbl NOATOTOBKH 0akajiaBpa

Jucuumnnuza no Beioopy b1.B.11 BapuaTuBHOM vacTu aucuumuiuH 010ka 1 yuyeOGHOrO
wiaHa «Koppo3us 1 MeTo/Ibl 3alUTh» SBISETCS OCHOBOMW /ISl TUCIUIUIMH MPOPECCUOHANIBHOIO
LUKIIA.

JUis  u3ydyeHWs  AUCUMIUIMHBI ~ HEOOXOAMMBbI  3HaHUs  (YMEHHS,  BIIAQJCHUS),
chopMUpOBaHHBIE B  pe3yiabTaTe M3y4yeHUS  JUCIHMIUIMH  E€CTECTBEHHO-HAYYHOTO U
NpOPECCHOHAIBHOTO IIMKJIOB, TakuxX Kak ©Oa3oBeie aucuurumiasl b1.6.09 «MaremaTtukay,
b1.5.10 «®u3uka», b1.b.11 «Xumusa», aucuunianael BapuatuBHoi yactu b1.B.02 «®usnueckas
XUMUS», @ 3HAHUS, YMEHUSI U HaBBIKH, [TOJIyYE€HHbIE NPU €€ U3y4eHHH, OyyT UCIIOJIb30BAHBI B
IIPOLIECCE OCBOECHUS CHELUAIBHBIX AUCLHUIIINH, IPU KYpCOBOM IIPOEKTUPOBAaHUH, ITOATOTOBKE U
3amute BKP, B mpakTiueckoil npoheccuoHaIbHON NeSTENbHOCTH.

[Tocnenyromue AUCHUIUIMHBL, KOTOpble Oa3upyroTcs Ha aucuuiuiiHe «Kopposus u
MeTonpl 3amuTel» - B1.B.21 «MonenupoBanue W ONTUMHU3ALUS CBOICTB MaTrepHalioB U
TEXHOJIOTMYECKUX TIpoueccoB», b1.B.05 «OcHOBBI TEepMHUYECKON M XUMHKO-TEPMUYECKOU
obpabotkm», b1.B.07 «Mertoasl wuccienoBanuss MarepuasioB u TmporeccoBy, bl1.B.10
«M3HOCOCTONKME Marepuanbl u  u3genus», bl1.B.12 «IloBepxHOCTHOE ymnpouHeHHE U
moaudukanus mnoBepxHocrel», b1.B.JIB.04.01 «Bpibop MarepuaioB U TEXHOJIOTHH B
MammHocTpoeHun» unu  b1.B.JIB.04.02 «OcCHOBBI NPOEKTUPOBAaHUS TEXHOJIOTHYECKHX
npoueccoBy, B1.B.JIB.05.01 «CsoiictBa u mnpumenenue mokpeituii» uiu  b1.B.JIB.05.02
«l"anpBannueckue moOkpeITUs», b3.5.02 «IloaroroBka Kk 3ammTe W 3alIMTa BBITYCKHOU
KBaJIM(pUKaIMOHHON paboTh», [ A.



3 Komnerenuun ody4aromierocsi, popmMupyembie B pe3yibTaTe 0CBOCHHUS
AMCHUIIMHBI (MOAYJIs) U IVIAHUPYeMble Pe3yJabTAThl 00yUYeHUus

B pe3ynbrarte u3zyueHus: AMCUUILIMHBI (MOAYs) «Koppo3ust 1 METOAbI 3alIUTHI»
00yYaromuncs T0JHKeH 001aaTh CIEYIOUTMMHA KOMIIETCHIMSIMHU:

CtpyKTypHBII [Tnanupyemble pe3yabTaTbl 00ydeHHs
3JIEMEHT
KOMIIETCHIINU

Kon u conep:xxanue komnerenuun: [1K-4 — cmocoOHOCTBIO UCTIONB30BATh B UCCIIEIOBAHUAX
U pacuerax 3HaHUS O METOJaxX HCCIEJOBAaHUS, aHAIM3a, JUATHOCTHKH M MOJEIUPOBAHUS
CBOMCTB BEIIECTB (MaTepHaloB), (GU3NYECKUX M XUMHUYECKHX Ipoleccax, HMPOTEKAIOIUX B
MaTepHajax nIpy UX NOJy4eHuH, 00paboTKe U MOJU(PHUKAIINN

- OCHOBHBIE METOJIbl HCCIIEI0BAHNS KOPPO3HOHHBIX MPOLIECCOB, TIPOTEKAI0-
3HaTh: [UX B METAJUIAaX U CIUIABaX;

- PM3UKO-XUMHMYECKUE MPOLIECCHI, ONPEEIAIOIME 3aIUTY METAIIOB OT
KOPPO3HH;

- METO 16l MOAU(HUKAIINN TOBEPXHOCTH IS 3AIIUTHl METAJJIOB M CIIABOB OT
KOPPO3HH

- IPUMEHSATH METO/Ibl HCCIIEIOBAHUS KOPPO3UOHHBIX MPOLIECCOB, TPOTEKAI0-
YMeTh: IIMX B METAJUIaX U CIUIaBax,

- HCHOJIb30BaTh H3BECTHBIE (PU3MKO-XMMUYECKHUE ITPOLECCH IS 3ALIUThI
METaJLIOB OT KOPPO3HH;

- IPABUIILHO BBIOMPATh METO (bl MOIM(UKALIMK TIOBEPXHOCTH JIIs 3AIUTHI
METAJLIOB U CIIABOB OT KOPPO3HH

- HaBbIKaMH I10 IPUMCHCHUIO MCTOJ0B UCCICAOBAHNA KOPPO3UHU MCTAIJIOB U
Bnaners: CILIABOB;

- TCXHOJIOTHYCCKUMHU IIPpUCMaMU 3allIUTBI MCTAJJIOB OT KOPPO3HH;

- IPAKTUKON MOAM(UKALNY TTOBEPXHOCTH IS 3alIUTHI METAJUIOB M CIUIABOB
OT KOppO3uH

Kox u comepxkanue kommnerenuuu: I[IK-5 — TOTOBHOCTBIO BBIMOJHATH KOMIUIEKCHBIC
MCCJIEI0BAHMS U UCTIBITAHUA MPU U3YYCHUH MaTEpHAJIOB U U3JEINH, BKIIIOYAsl CTAaHAAPTHBIE U
cepTU(UKAIMOHHBIE, TPOLECCOB UX MPOU3BOACTB, 00pabOTKU U MOIUUKALIUN

- OCHOBHBIE ITOJI0XKEHHUS 10 KOMIUIEKCHBIM HCCIEA0BAHUAM U UCIIBITAHUSAM,
3Harh: B TOM YHCJIE€ CTAaH/IaPTHBIM U CEPTU(PUKALMOHHBIM;

- TEXHOJIOTHIO MIPOU3BOJICTBA, 0OPAOOTKH M MOIU(UKAIINIO TTOBEPXHOCTH
METAJUIOB U CIUIABOB JJIA 3aIlUTHI OT KOPPO3HUH;

- METOJIBI OIIpEAEIIEHNs YKOHOMUH METAJlJIa IIPU €ro 3aIlUTe 0T KOPPO3HHU

- IPUMEHATH KOMILIEKCHBIE UCCIIENOBAHNS U UCIILITAHNUSA, B TOM YHCJIE CTaH-
YMerTh: JTApTHBIE — CIATOYHbBIE U CEPTUPHUKALIOHHBIE;

- UCTOJIb30BATh COBPEMEHHYIO TEXHOJIOTHIO IPOU3BOICTBA, 00paObOTKHU U
MOU(PHUKAIIMHA TOBEPXHOCTH METAIJIOB U CIJIABOB JUIS 3aIlIUTHI OT KOPPO-
3uUU;

- OLICHUBATh DKOHOMHIO METAJIIa IIPH €T0 3alllUTE OT KOPPO3UU

- HaBBIKAMU MCCJIEAOBAHUS U UCIBITAHUS KOPPO3UOHHBIX IIPOLIECCOB;
Brnaners: - TEXHOJIOTUYECKUMH NPHEMaMH NPOU3BOICTBA, 00paObOTKH U MOTUpUKA-
MU [TOBEPXHOCTU METAJUIOB U CILUIABOB IS 3AIUTEI OT KOPPO3UH;

- METOJUKOM pacyeTa S)KOHOMUHU METaJula IIPU €ro 3alUTe OT KOPPO3UU

Kon u conep:xkanne komnereHmuu: [1K-9 — ToTOBHOCTBIO ydacTBOBaTh B pa3pabOTKe TEXHO-
JIOTUYECKHX MPOIECCOB MPOU3BOJICTBA U 00OPAOOTKH MOKPBITUN, MATEPUATIOB U U3JEIUN U3
HUX, CUCTEM YINPABJIECHUS TEXHOJIOTHYECKUMH ITPOLIECCAMU




3HaTh:

- TEXHOJIOTHIO TTPOU3BOICTBA M 0OPaOOTKH MOKPHITHH;
- 0COOEHHOCTH TIepepaboTKH MaTePUAIOB C TIOKPHITHSIMH,
- CUCTEMBI YIIPABJICHUS] TEXHOJIOTHYECKHUMHU MIPOIIECCaMHU

YMmers:

- 3¢ (eKTUBHO IPUMEHSTH Ha MPAKTHKE TEXHOJIOTUIO TIPOU3BOJCTBA U 00pa-
OOTKH TTOKPBITHIA,

- iepepadaTbIiBaTh MaTePUAIIbI C TOKPBITUSIMH;

- YIIPABJISATh TEXHOJIOTHYECKUMU MPOIECCAMH 3aIIUTHI OT KOPPO3UH

Braners:

- HaBBIKAMU TPOM3BOJICTBA U 00PaOOTKH OBEPXHOCTH METAJIJIOB aHTUKOP-
PO3MOHHBIMH MTOKPBITHSIMU;

- TEXHOJIOTHEH NepepaboTKH MaTepHaiOB C TIOKPBHITHUSIMH;

- IpUE€MaMHM yIpaBJIEHUS TEXHOJIOIHEHN 3aIlUThl METAUIOB U CIUIABOB OT KOP-
po3uu

4 CTpyKTYypa M coJepkaHue TUCUMILIMHBI (MoxyJisi)) — Koppo3usi 1 MeTOAbI 32U ThHI

O61mas TpyaoeMKoCcTh AucuuIUInHbI coctaiseT 4 eaunuil (3ET), 144 akax. yaca:
— KOHTaKkTHas pabora — 72 akaj. Jaca,

— aynurtopHas — 68 akaj. 4yacos;

— BHeayauTOpHas KoHTakTHas pabota (BHKP) — 4 akan. yaca;

— camocTosTelbHas padora — 36,3 akaj. Jaca;

— TOATOTOBKA K 3K3aMeHy — 35,7 akaj. yaca.




AynuropHas - =
KOHTAKTHas 5 § 2
a pabora E &) dopma TeKyIIero KOHTpost | £ E
Pasgen/ tema § (B akan. yacax) = Bun camocrosTenpHOI YCIIEBaEMOCTHU U > 55
JucuurmHbl 3 < | e w| 5 w § = paboThI IIPOMEKYTOYHOU g 2 E)
|l E|SEIEE| 8 % aTTecTanuu 2 s S
£ 182|552 3¢ S
SE|E8 ES| O S
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1. Beenenue. 3HaueHne KOPPO3UOHHOMN 4 4 - 4 4 [IpopaboTka Teopetrueckoro | Texkyiuit KOHTPOIIb [1K 4-3yB;
npo6aembl. O0Ias XxapakTeprucTuKa (JIeKLIMOHHOT0) MaTepuasa. ycneBaemoctu. [Iposenenue (11K 5-3yB;
KOPPO3HOHHBIX IPOLIECCOB W3yuenue JOMOJHUTENBHOIO  |pacyeTHBIX paboT C I1K 9-3yB
Marepuaia. npumenenueM [1K. — AKP
No 1.
2. XuMHu4ecKasi KOppO3Hsi METAILJIOB 4 4 - 421 4 [IpopaboTka Teopetrueckoro | Tekymuit KOHTPOIIb [1K 4-3yB;
(JIEKIIMOHHOT0) MaTepuara. YCIIEBa€MOCTH. [IK 5-3yB;
Nzyuenne nononnutensHoro |[IpoBeaeHue pacueTHbIX I1K 9-3yB
Marepuaia. pabot ¢ npumenenuem I1K.
[IpopaboTka metoguueckux  |— AKP Ne 2, 3.
yKa3aHHUH K MPaKTUYECKUM 3a-
HSITHSIM, COCTaBJIEHUE KOHC-
MeKTa, MOJIrOTOBKA OTBETOB 110
KOHTPOJILHBIM BOITPOCAM.
3. DeKTpoXuMHYECKasi KOPPO3Us 4 ) - |521 ) [IpopaboTka Teopetrueckoro | Tekyuuit KOHTPOJIb [IK 4-3yB;
METaJIIOB (JIEeKIIMOHHOT0) MaTepHaa. yCIIEBaEMOCTH. 1K 5-3yB;
N3yuenne nononnurensHoro |IIpoBenenne pacueTHbIX [IK 9-3yB
MaTepuana. pabot ¢ npumenenuem I1K.
[IpopaboTka METONUECKHIX —AKP Ne 4, 5
yKa3aHUH K MPaKTUYECKUM
3aHSATHUSM, COCTABJICHHE KOH-
CMEKTa, MOATrOTOBKA OTBETOB
110 KOHTPOJILHBIM BOITPOCAM.
4. OcHOBHBIE (haKTOPHI 4 4 - 421 5 [IpopaboTka Teopernueckoro | TeKyuiuii KOHTPOIIb [1K 4-3yB;
JJIEKTPOXUMHUUYECKOW KOPPO3UU METAIIIOB (JIeKIIMOHHOT0) MaTepuaJa. ycneBaemoctu. [Iposenenue |IIK 5-3yB;
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N3ydeHue NOMONMHUTEIBHOTO  |pacYeTHBIX paboT C [IK 9-yB
Marepuaia. npumenenueM [1K. — AKP
[TpopaboTka METOAMYECKUX Ne 5, 6.
yYKa3aHUH K IPAKTHYECKUM 3a-
HSATHUSM, COCTaBJICHHE KOHC-
[IeKTa, IOJrOTOBKA OTBETOB I10
KOHTPOJIBHBIM BOMPOCAM
5. Metonpl 3amMTBl  METAUIOB  OT| 4 4 - 421 5 [IpopaboTka Teopetrueckoro | Tekyuuit KOHTPOIIb [1K 4-3yB;
KOppo3uu (JIeKLIMOHHOT0) MaTepuaa. yCIIeBa€MOCTH. [IK 5-3yB;
N3yuenne nononnurensHoro |IIpoBenenne pacueTHbIX [IK 9-3yB
MaTepuana. pabot ¢ npumenenuem [1K.
[TpopaboTka MeTOAMYECKUX — AKP Ne 7-10.
yKa3aHUH K MPAKTUYCKUM 3a-
HATHUSM, COCTaBJIEHHE KOHC-
MIeKTa, MOJIrOTOBKA OTBETOB I10
KOHTPOJIbHBIM BONPOCAM
6. KoncTpykimonsnsle Hemerainyeckue | 4 4 - 1421 ) [IpopaboTka Teopetrueckoro | Texyuuit KOHTPOJIb [IK 4-3yB;
MaTepHabl (JIEeKIIMOHHOT0) MaTepHaa. yCIIEBAEMOCTH. IIK 5-3yB;
N3yuenne nononnurensHoro |IIpoBenenne pacueTHbIX [IK 9-3yB
MaTepuana. pabot ¢ npumenenuem I1K.
[TpopaboTka MeTOAMUECKUX - AKP Ne 11.
yKa3aHUH K MPAKTUYCKUM 3a-
HATHUSM, COCTaBJIEHHE KOHC-
MeKTa, MOJIrOTOBKA OTBETOB I10
KOHTPOJIbHBIM BOIPOCaM
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7. Koppo3uoHHbIE UCCIEOBAHUS U 4 4 - 421 4 [IpopaboTka Teopetrueckoro | Texkyiuit KOHTPOIIb [IK 4-3yB;
MOHUTOPHHT (JIeKLIMOHHOT0) MaTepuasa. YCIIEBAEMOCTH. [IK 5-3yB;
Nzyuenne nononuurensHoro |IIpoBeneHue pacueTHbIX [IK 9-3yB
Marepuaia. pabot ¢ npumenenuem I[1K.
[IpopaboTka METOIUUIECKIX — AKP Ne 7, 9-12.
yKa3aHUH K IPAKTHYECKUM 3a-
HSATHUSM, COCTaBJICHHE KOHC-
[IeKTa, IOJrOTOBKA OTBETOB I10
KOHTPOJIBHBIM BOITPOCAM
8. [Ipumepsl KOPPO3MOHHBIX pa3pylieHud | 4 5 - | 521 4,3 |IIpopabotka TeopeTrdeckoro |Tekymuii KOHTPOJIb [1K 4-3yB;
(JIeKIIMOHHOT0) MaTepHaa. yCIIEBAEMOCTH. IIK 5-3yB;
N3yuenne nononnurensHoro |IIpoBenenne pacueTHbIX [IK 9-3yB
Marepuaia. pabot ¢ npumenennem [1K.
[TpopaboTka MeTOAMYECKUX
yKa3aHUH K MPaKTUUCKUM 3a-
HATHUSM, COCTaBJIEHHE KOHC-
MEeKTa, MOJArOTOBKAa OTBETOB IO
KOHTPOJIbHBIM BOIPOCaM
Hroro 3a cemecTp 4 | 34 - 34/ 36,3 IMpomeskyTounas
141 arrecraums (3K3aMeH)
" — B TOM qicIe, Yachkl, OTBEJICHHBIE Ha paboty B MHTEaKTUBHOMN bopwme.




5 O6pa3oBaTesibHbIe H HMHPOPMAIMOHHBIE TEXHOJIOTHH

B npouecce npenonaBanus aucuuiuinebl «Koppo3us U METObI 3alUTHI» IPUMEHSIOTCS
TpaJMLIMOHHASI U MOJ1YJIbHO-KOMIIETEHTHOCTHAsI TEXHOJIOTHH.

Jlexiuu nMpoxXoAsaT Kak B TPAJIULIUMOHHON GopMme, Tak U B popMe JEeKIUNH-KOHCYIbTAIHH,
I7le TEOPETUUECKUI MaTepuall 3apaHee BbIIAETCS CTYIAEHTAM Ul CaMOCTOSATENbHOIO U3YYEHUS,
JUISL TIOJITOTOBKU BOIIPOCOB JIEKTOPY, TaKUM 00pa3oM, JIEKLHUS MPOXOAMUT MO TUILYy BOMPOCHI-
OTBETHI-IUCKYCCHUS. JIEKIIMM YUTAIOTCSI C UCIIOJIb30BAHUEM MYJIbTUMEAMMHOIO 000Opyn0BaHUS,
MIPE3EHTALIMOHHBIX MaTepUaJoB.

JIeKuMOHHBIN MaTepual 3aKpeIuisieTcsl B X0J€ MPAKTUYECKUX 3aHATHI, Ha KOTOPBIX BbI-
MOJIHSIIOTCS TPYIIIOBbIE WM UHAUBUAYAIbHBIE 33JIaHUs 110 IpoiaeHHOoM Teme. [Ipu npoBenenun
NPAaKTUYECKUX 3aHATHHA HUCIOJIB3YeTCS METOJ KOHTEKCTHOrO OOyuYeHHsI, KOTOPBIH MO3BOJISET
YCBOUTh MaTepHall IyTEM BBIABICHHUS CBSI3€M MEXIQYy KOHKPETHbIM 3HAHMEM H  €ro
IPUMEHEHHUEM.

[Ipy BBINOJHEHMH MPAKTUYECKHX 3aHATHI MCHOJIb3YETCS TEXHOJOTHSI KOJJIEKTHUBHOTO
B3aMMOJECHCTBUS. 3aHITHUS IPOBOAITCA B BHUJE OOCYXAECHUS NOJYyYEHHOTO 3aJaHusl, IPU 3TOM
CTYJIEHTBHl pabOTal0T COBMECTHO C MOCIEAYIOIIMM TPYIIOBBIM AHAIM30M MOJIYUYEHHBIX pe-
3ynbTaToB. Hampumep, CTpyKTypy CIUIaBOB ONpEAEseT KaXKIbli CTYyJIEHT MpU U3YyYEHUH SKC-
MEePUMEHTAIbHBIX 00pa3loB, a aHAINU3 MOJYYCHHBIX PE3YNIbTATOB M0 €IMHUYHBIM MOKa3aTeIsIM,
BBIMIOJTHEHHBIX OTAEJIbHBIMU CTYJEHTAMU, IPOBOAUTCS IPYIIIOBBIM METOIOM.

B y4eOHOM mpoliecce UCHONB3YIOTCS aKTHBHBIE U MHTEPAKTUBHBIE (POPMBI MPOBEACHUS
3aHATUH (KOMIBIOTEPHBIE CUMYJISLNU, pa300p KOHKPETHBIX CUTYyallMi) B COUYETaHUU C BHeay-
TUTOPHOU paboToil C¢ 1enbio (GOPMUPOBAHUS M Pa3BUTHs MPOGECCHOHATBHBIX HABBIKOB 00Y-
YaroIIMUXCA.

CaMocTtosiTenbHasi paboTa CTYACHTOB CTHUMYJIUPYET CTYACHTOB K WHAMBHUAYaIbHOMN
popaboTKe TeM B MpoIiecce HanucaHus pedepaToB, BHIIOJHEHUS HHIUBUAYAIbHBIX 3aJaHUi, B
MpoILecce MOATOTOBKH K KOHTPOJIbHBIM pab0TaM M UTOTOBOM aTTECTAIIUH.

6  Y4yeOHO-MeTOOMYeCKOe  oOecreyeHHEe  CAMOCTOSITEIbHOH  padoThI
00y4ar MU XCs

Ouenounvie cpedcmsa 0isi _NPOBeOeHUsl MeKyule20 KOHMPOIs 6 8ude ayoumopHou
KOHmMpoavhou pabomst (AKP)

Ilepeuenv mem 015t NOO2OMOBKU K CEMUHAPCKUM 3AHAMUAM.

AKP Ne 1. Pacuntarh TepMOIMHAMUYECKHE YCIOBHS BO3MOKHOCTH MPOTEKAHUS KOPPO3IUU

o cBoOoHOM »Heprun ['m60ca Ha rpanuie pasnena atMmochepa CO-CO; (puc. 1) co cranbio ¢
ompezeneHueM u3zodapHo-uzorepmuueckoro mnoteHnuana (MUIl) — G (apyrum BapuaHTOM
Ha3BaHWS SBISETCS CBOOOJHAS SHTAIBIUA — 1). BO3MOXHOCTH TPOTEKAHUS XUMHUYECCKOU
KOPPO3UU OTpeAesieTcs CleAyoIMMHU 3HaueHussMu u3menenuss MAUIL:




100

o /]
50 20
70 530
50 | 40

700 800 00 1000
z,%
Puc. Kpuane pasHOoBecHs aTuochepm

CO -4 CO, co cranno

Puc. 1
AG < 0 — BO3MOXXHO NPOTEKaHUE KOPPO3HH;

AG > 0 — xuMHuUecKast KOppo3usi HEBO3MOXKHA;

AG = 0 — cucrema HaXOIHUTCS B PaBHOBECHH.

AKP Ne 2. OnpenenuTs BO3MOKHOCTb NPOTEKaHUSI Ta30BOM — peaklys OKUCICHMS —
MeTaJl — KHCIOPOI:

mMe(t) + (mn/4)O,(r) = MenOmn2 ipu P, T = const.

AG = 2,303RT|9(1/P02mn/4) + AG't, toe Pop — HCXOQHOE COCTOSHHE MapIlHalIbHOIO
JIABJICHUS] KUCIIOPOJA, aTM; M — KOJMYECTBO aTOMOB MeETajula B MOJIEKyJe OKucia; N -
BAJICHTHOCTb
AGYr= 2,303RTIgK, (K, onpenensercst npu Pop = 1 atm).

AG < 0 — BO3MOXHO IPOTEKAaHHE KOPPO3HU;

AG > 0 — xuMu4eckasi KOppo3us HEBO3MOXKHA;

AG =0 — cucrema HaXOUTCS B PABHOBECHH.

AKP Ne 3. PacuutaTh BepOSTHOCTh MPOTEKAHUS XMMHYECKOW KOppo3uu 1o metoay M.U.
Temkuna, M.X. Kapanerbsuu u JI.A. [lIBapiimana, nucnosb3ys BCioMoraTeabHble JaHHbIE Ta0Jl.
lu?2.

Crnenyer pacuutaTh U3MEHEHUE U300apHO-U30TEPMUYECKOT0 TIOTEHIIMANA:

AGT = AH%gs + TAS 205 — (MpAa + M1Ab + MoAc + MoAc )T, rae AH%gg — HymeBoi
TeruioBoi 3¢ ekt peakuuy, AS 508 — anreOpanyeckas CyMMa CTaHIAPTHBIX SHTPONMNA peakiuH,
koa¢pumenTs! M; onpenenstor o tabdiu.1:

Tabmuna 1

Benuuunabsl M; ans BeIMUCIEHHS TepMoAMHaMu4eckux ¢QyHKiuil no merony M. W.
Temkuna u JI. A. [1IBapimana

TK | Mo M;10° M,10° | M,10° | T,K | Mo M;10° | M,10° | M.,10°

300 | 0,0000 | 0,0000 0,0000 | 0,0000 | 1700 |0,9162 | 0,5780 |0,4424 | 0,3824

400 |0,0392 | 0,0130 0,0043 | 0,0364 | 1800 | 0,9635 | 0,6265 | 0,5005 | 0,3915

500 |0,1133 | 0,0407 0,0149 |0,0916 | 1900 | 1,0090 | 0,6752 | 0,5619 | 0,3998

600 | 0,1962 | 0,0759 0,0303 | 0,1423 | 2000 | 1,0525 | 0,7240 | 0,6265 | 0,4072

700 |0,2794 | 0,1153 0,0498 |0,1853 | 2100 | 1,0940 | 0,7730 | 0,6948 | 0,4140

800 |0,3597 | 0,1574 0,0733 | 0,2213 | 2200 | 1,1340 | 0,8220 | 0,7662 | 0,4203

900 |0,4361 | 0,2012 0,1004 |0,2521 | 2300 |1,1730|0,8711 | 0,8411 | 0,4260

1000 | 0,5088 | 0,2463 0,1134 |0,2783 | 2400 | 1,2100 | 0,9203 | 0,9192 | 0,4314

1100 | 0,5765 | 0,2922 0,1652 | 0,2988 | 2500 | 1,2460 | 0,9696 | 1,0008 | 0,4363

1200 | 0,6410 | 0,3389 0,2029 |0,3176 | 2600 | 1,2800 | 1,0189 | 1,0856 | 0,4408

1300 | 0,7019 | 0,3860 0,2440 | 0,3340 | 2700 | 1,3140 | 1,0683 | 1,1738 | 0,4450




1400 | 0,7595 | 0,4336 0,2886 | 0,3484 | 2800 | 1,3460 | 1,1177 |1,2654 | 0,4490
1500 | 0,8141 | 0,4814 0,3362 | 0,3610 | 2900 | 1,3775|1,1672 |1,3603 | 0,4527
1600 | 0,8665 | 0,5296 0,3877 |0,3723 | 3000 | 1,4080 | 1,2166 | 1,4585 | 0,4562

Ecnu Boma HacelllieHa TPYJHOPACTBOPUMBIM JJIEKTpoauToM MemA,, pacTBOPUMBIM IO
peakmun:  MepAp(T) = ml\/len+(BoﬂH,) + nAm'(BouH,), TO B PaBHOBECHOM COCTOSTHUUM H3MCHEHHE
1M300apHO-U30TEPMUYECKOI0 TMOTEHIMANa PaBHO: (AGozgs)MemAn(T) = mAGOMen+ + nAGOAm- +
2,303RTIgLmeman. Ynpomennsie 3aBucumoct o M. X. KapaneTssHIly BBITSAAT CIIEIyOIIAM
obpazom: AGygs = AAHozgs + B s peakiuii o0pazoBaHus HEKOTOPHIX BemiecTB mpu 298K

koa(ddurmentsr A u B npuBenens! B Tadm. 2.

Tabmuua 2
ITocTostnasie A u B

Peakius IlocTosHHBIC

A B
(m/n) Me(t) + S + 20, (1) = (1/n)Mep, (SO4), (1) 0,990 | 23,53
(1/n)Me(t) + (1/2)N; (1) + (3/2)O4(r) = (1/n) Me(NO3),(T) 0,981 | 21,42
(m/n) Me(t) + C(rpadur) + (3/2)O; (r) = (1/2)Men(CO3)q(T) 0,985 | 15554
(m/n)Me(t) + Si(t) + (3/2)O,(r) = (1/N)Men(SiO3)y(T) 0,993 | 17,92
(m/n)Me(t) + (1/2)O,(r) + (1/2)H,(r) = (1/n)Men(OH), (1) 0,994 9,98
(m/n) Me(t) + (1/2)O,(r) = (1/n)MenOn(1) 0,990 6,08
(m/n) Me(t) + (1/2)Ny(r) = (1/n) MenNp(T) 0,960 3,88
(1/n)Me(t) + (1/2)F(r) = (1/n) MeF (1) 0,980 3,54
(1/n)Me(t) + (1/2)Cly(r) = (1/n)MeCl,(1) 0,985 4,37
(1/n)Me(t) + (1/2)Br,(r) = (1/n)MeBr,(1) 0,983 1,10
(1/n)Me(t) + (1/2)15(r) = (1/n)Mel, (1) 0,982 -0,56
(m/n)Me(t) + S = (1/n)MenSh(T) 0,990 0,17

AKP Ne 4. PacuntaTh 0OpaTHMbIii paBHOBECHBIH moTeHItnan Metamia (Vye)

(Vi) = (Vae)’osp. + RT/I(NF) + RTInawe™Y/(nF), rae n — BaneHTHOCTh MOHOB; F —
noctossHHass Papanes (23062 KaJ'I/(F-BKB?; R — yHuBepcanbHas ra3oBas IMOCTOSHHAas;, | —
abcomoTas remneparypa, K; ame = m(Me(ner ) — aKTUBHOCTh HOHOB METaJljla B pacTBOpE.

AKP Ne 5. Onpenenuth 3Hau€HUs CTAaHIAPTHBIX TOTEHIIMAJIOB METAJNIOB
¢ = (VMe)Oogp. — V(0), rme V(0) — HyneBoli MOTEHITHAT, (VMe)006p, — HYJIEBOH OOpaTHUMBII
paBHoBecHbIN oTeHuuan (cm. AKP Ne 4) — npexncrasnens! B Tadi. 3 u 4.

Tab6mumna 3
3HaueHus HyleBbIX noreHmanoB V(0) HEKOTOPBIX METaNIOB
Cpena V(0), B
Ag Hg Pb Fe
Bonmbie (-) 0,02 - (-) -0,20 (-) 0,56 —(-) -0,37
pacTBOpPHI 0,70 0,69
Pacrutas -0,40 -0,20 (-)0,45—(-) -
0,57
Tabnuna 4
CraHapTHBIE IOTEHIMAIBI METAUIOB B BOAHBIX pacTBopax mpu 25°C
Meramn
Ag Hg Pb Fe
¢o, B +0,79 + 1,00 + 0,54 -0,44

AKP Ne 6. ITocTpouTh MOJSPU3AIMOHHBIC KPUBBIC MPH 3JICKTPOXUMHUECKOW KOPPO3UH
tuna V-i u Gi — AV (cm. puc. 2).
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Pre, 2 . AmopuMe NONSPESAUHOREHE KPEHBNE:
& — 3 xoopawmavax i, — V. 6.— B xoopammaTex lgi, — V, I« VNo)odg:
ABC — mepehianpiXenie NONHIAUEE wmeraing; BE — nacCHnipoBanEe MeTai-
a8; (Vo,Josp AEF — Depemampsmenue AHOANONO DBLHACALHNR xucaoponsl

3HadeHus nepeHanpsbkeHus (B) MoOHM3aMM METalIoB B pacTBOPAaX COOTBETCTBYIOIIHUX
CEPHO-KHUCIIBIX COJIeH mpH i,= 0,002 Alem?:

Fe—1,66 Cu-0,02
Ni—1,60 Zn-0,01
Co-0,02 Cd-0,00
T1-0,30

AKP Ne 7. PacuurtaTh KOJTUYECTBEHHBIC MOKA3aTENU KOPPO3UH (AJIsl YCIOBUH, 3alaHHBIX
IIPEroaaBaTesieM):

- MAaCCHMBHBIA TMOKaszarenb kopposun — p = Am/(St), Am — yObUIb Macchl
KOPPOAMPOBAHHOTO METAILIA, T, S — ILTOM[A b TOBEPXHOCTH KOPPOIMPOBAHHOTO METAILIA, M2, T —
BpeMs, 4; pa3MEPHOCTh — r/(MZq) WIn KF/(,I[MZC);

- TIIyOUMHHBII TOKa3atenb Kopposuu, mm/roa — I1 = 8,76p/d, rae d — mimotHOCTH MeTaa,
r/em’;

- DJIEKTPOXMMHYECKasT CKOPOCTh Koppo3uu |, Alem® — | = 2,68x107 pn/A, toe n —
KOJIMYECTBO AJIEKTPOHOB, TEPSIEMBIX aTOMOM aTOMOM MeTajuia; A — aTOMHas Macca MeTajia,
I/MOJIb.

AKP Ne 8. Yro HazpiBatoT uUHruOuTOpoM? Pacumrtarh (M0 3a7aHUIO TPENOJaaBaTelIs)
3 PEeKTUBHOCTD AeNCTBHU MHTHOUTOpa: Z = (po — P1)/po, T1I€ Po— PACTBOPEHHUE METAlIa B Cpejie
0e3 MHruOUTOpA, P1 - PACTBOPEHHE METaJIa B CpeJie C HHTMOUTOPOM, Z — 3aIIUTHOE JEHCTBUE.

AKP Ne 9. Omnpenenuth BO3MOXKHOCTH OOpa3oBaHMs CIUIOIIHOM OKHMCHOM IUIEHKM Ha
MOBEPXHOCTH MeTallja:

- 00beM okcHja Ha oBepxHOCTH MeTasa: Vox = Myenom/dmenom, Tie M — MosibHast Macca
okcuaa MepOn, dmenom - IIOTHOCTE OKeuaa - MeOm;

- 00beM M3pacxogoBaHHOTO MeTalta: Vye = NMme/dye, T1€¢ Mme — MOJIbAst Macca MeTasa;
Oye — IUIOTHOCTH METaAJIIA; N — KOJUYECTBO AJICKTPOHOB, OTJAaBaEMBIX aTOMOM METaJlia,

- koa¢pdunuent crtomuoctu (K):

K= Vo/Vye = (Mmenom/dmenom)/( NMme/Cye).

[pu Vo /Vye < 1 00pa3yroTcst peIxJibie TNICHKH CO CIA0bIMU 3aIllIUTHBIMUA CBOWCTBAMHU, MTPU
Vox/Vye > 1 00pa3yroTcst CIUIONIHBIC YCTOWYNBBIC OKMCHBIC TUICHKHU, 3aMEUISIONINE KOPPO3HIO.

AKP Ne 10. Ilepeunciaute MeTamibl C PHIXJIbIMA U CIUIOIIHBIMA OKHUCHBIMH IUIEHKAMH,
00BSACHUTE IPUYUHBI TAKOTO UX MOBEACHHUS, a TAK)KE UCKIIIOUEHUS U3 MpaBUja, IPUBEIEHHOTO B

AKP Ne 9.



AKP Ne 11. IIpuBenute XUMHUYECKHE PEAKIIUHA Ta30BOM KOPPO3UHU, KOPPO3UU BO BIIAKHOU
cpeze, 00e3yriIepoKHUBaHNS TOBEPXHOCTH BBICOKOYTIIEPOIUCTON CTalIH.

AKP Ne 12. Kakue npoayKTbl 00pa3yroTcst TNpH JACHCTBUH BOJBI HA MarHuit? Bapuantel
BO3MOYHBIX OTBETOB:

1) MgO u Hy; 2) MgHzl/IOz; 3) Mg(OH)zl/I 02; 4) Mg(OH)2 u Hy; 5) MgO " Og.

Memoouueckue pekomenoayuu 01 nOO20MOBKU K CEMUHAPY

CemuHap - BUJ TPYIIOBBIX 3aHIATHH IO KaKOW-THOO HAydyHOH, y4eOHOHW M JIpyrou
npobjemMaTuke, akKTUBHOE OOCYXKJIEHHE yYaCTHHKAMHU 3apaHee MOATOTOBJICHHBIX COOOICHHIA,
noknanoB U T.1. C TeMaTHKOW CEMUHApPOB CTYACHTHI 3HAKOMSTCS 3apaHee. AJITOPUTM MOJrO-
TOBKM K CEMHUHApy CIEYIOUIUil: BHIOpAaB TeMy, CTYACHT COCTABIISICT CBOHM IUIaH-rpaduK M-
TOTOBKM K ceMmuHapy. s mpuoOpeTeHus MMPOKOro BUAEHHUS MPOOJIEMbI CTYACHT CTapaercs
OCMBICJIUTH €€ B 001IeM 00beMe; TO3HAKOMUTHCS ¢ TEMOM 10 6a30BOMY y4eOHOMY TTOCOOHIO HITH
JIPYroll OCHOBHOM PEKOMEHAYeMOW JIUTEparype; BbISIBUTH OCHOBHBIE HJEH, PACKPBIBAIOIINE
JMAHHYIO Tpo0JeMy; CBEpUTh HX OIPENEICHHS CO CIPABOYHUKAMH, DHIUKIIONEAUEH; MOMI-
TOTOBUTH IUIAH-KOHCIEKT PACKPHITHS JAHHOW MPOOJIEMbI; BBISIBUTH HESICHBIE BOMPOCHI U MOJO-
OpaTh DONOJHHUTENBHYIO JUTEPATYPY AJS UX OCBEIICHUS; COCTABUTH TE3MCHI BBICTYIUICHUS HA
OTJICNBbHBIX JIMCTAX VISl TOCIEAYIONIEr0 BHECEHHSI JOTIOTHEHUM U MOATOTOBUTH JOKJIA] WM pe-
depaT ans cooOIIeHUsT HA CeMHUHApE; MPOAHATU3UPOBATh COOPAHHBIN MaTepuan JUIsl TOTIOHHU-
TeIbHOU MH(OpPMAIMK MO0 TeMaM CEMHHAapa; rOTOBACH K BBICTYIUICHUIO Ha CEMUHAape, MO BO3-
MOYKHOCTH TPOKOHCYJIBTUPOBATHCS C MPENoaBaTesieM; OTHOCUTHCA K COOpaHHOMY MaTepHaiy,
KaK K UICTOYHHMKY OYIyIIUX UCCIEeI0OBAaHUM.

CemuHapcKue 3aHATHS PACHIMPSIOT M 3aKPEIUBIIOT 3HAHUS, 3aJI0KCHHBIE B TEOPHH
npeaMera. Ha HUX BBIHOCSTCS BONPOCH, OCOOCHHO HEOOXOAMMBIE AJSl MPAKTHKH, WU Tpoo-
JIEMHBIE BOIPOCHI, KOTOPHIE BO3MOXKHO PEIIUTh TOJBKO B Ipolecce corpyaumyectBa. Cpenu
00s13aTeNbHBIX TPeOOBaHMI K CEMUHAPY - IPEIBAPUTEILHOE O3HAKOMIICHHE C TEMOM, BOIIPOCaMHU
U JIUTEPATYPOM 110 TAHHOU TEME.

CoBpeMeHHass MpakTHKa TMpeajaraeT MUPOKUH KpYr TUIIOB CEMUHApCKUX 3aHATHH.
Cpenu HEX 0c000€ MECTO 3aHMMAET CEMUHAP-IAMCKYCCHSI, T/Ie B IUAIOTE XOPOIIO YCBAaUBAETCS
HOBasg MH(poOpMaIus, BUIHBI YOEXKIEHUS CTYJEHTa; 0OCYXIaloTcs NMPOTUBOpeuus: (SBHbIE U
CKPBITBIE) M HENOCTaTKH; Ui OOCYXIEHHsI OepyTCsi KOHKPETHBIE aKTyallbHbIE BOIPOCHI, C
KOTOPBIMH CTYAEHTHI MPEABAPUTEIHHO 03HAKOMJIEHBI. Takke B CEMMHApP BKIIIOYAIOTCS BOTPOCHI
JUTST MHTEJUICKTYAIbHOW Pa3MHUHKH (MHOT/A 3TO JAUCKYCCHOHHAS CTaThs, IO KOTOPOH CTaBSTCS
npoOJIeMHbIE BOIPOCHI); JUCKYCCHSI MOXET pa3BepThIBATbCS 3a0YHO KaK KPYroBOil ceMuHap.
Jlanee MOABOISATCS WTOTH TUCKYCCHH, 3aCIyIIMBAIOTCS M 3aIIMIIAIOTCS TPOEKTHBIC 3a/laHUs.
[Tocne sToro mpoxoauT "Mo3roBoi MITypM" 1O HEpPEIIEHHBIM MpoliIeMaM JAUCKYCCHHU, a TaKKe
BBISIBIISIIOTCSL TIPUKJIATHBIE ACHEKTBI, KOTOPhIE MOXHO PEKOMEHIOBATh Il BKJIIOYEHHUS B
KypCOBbIE U JUILIOMHBIE pabOTHl WM B ampobauuio Ha npakTuke. Ha ceccum mpernonaBaTenb
000011aeT pe3yabTaThl MPOACIAHHON CTYIEHTOM PaOOTHI.

CeMHUHApBI-IUCKYCCUU TPOBOJAATCS C ILENBIO BBIBICHUS MHEHHMS CTYAEHTOB I10
aKTyaJbHBIM BOIPOCAM U3y4aeMOro TpeIMeTa.

CemuHap-ucciieJoBaHuEe TpEANonaraeT MpeaBapuTeNbHyI0 paboTy - HamucaHue pede-
para, TOKJIaja Mo UTOraM OINBITHOW paboThl. YUacTHe B HEM - 3TO, MPEXIE BCEro, TUAIIOT CTY-
JIeHTa ¢ mpenojanareneM. Pe3ynbraTsl 00CYX/1al0TCs HAa CEMUHApEe ¢ HarJIsIHbIM MOKa30M HC-
CJIEIOBATENILCKOTO MaTephayiia (CXeMbl, TaOmuiel, rpadvKH, JHATHOCTUYECKUE METOIUKH).
YactuuHo wmarepuan Moxer ObiTh BkmoueH B BKP. Ilpu mnoaroroBke Kk ceMuHapy-
UCCIICIOBAaHUIO CTYACHT HW3YyYaeT pe3ylbTaThl TEOPETHUECKUX HCCICOBAHUHN, COCTABIISET
6ubnuorpaduro o Teme, yuuTcs NUcaTh 0030pbI 10 TEXHUYECKOH 3a/1aue-Tpodieme.

[TpoOnemMHBIIl ceMUHAp TOTOBUTCS IPEMOAaBaTeNIeM IOCTaTOYHO OCHOBATEIHHO: TO-
OuparoTcst mpoOJeMHble M KOHTPOJIBHO-IIPOBEPOYHBIE BOMPOCHL. Takoil ceMHHap BO3MOXKEH



TOJILKO TIOCJIE MPOXOXKICHUS TeMbl. K HEMY CTYJIEHTBI TOTOBSTCS IO JIUTEPATYPHBIM HCTOYHH-
KaM: MOHOrpa(uu, CIIpaBOYHUKH, CJIOBapH, KypHaisl. K mpoOneMHOMYy ceMHHapy Hpocmar-
pUBaeTcsi JIMTepaTypa B paMKax pa3IMYHbIX HCCIEAOBATEIbCKUX MIKOJ  (HampuMmep
"TpaauIIMOHHBIC U HETPAAUIIMOHHBIE TIOJIXOIBI K TTpodieme").

Haunbonpiryro 3ppeKTUBHOCTh MPHHOCIT CEMHHAPHI, NMPOBOAMMBIE B (hOpME KOJUIEK-
TUBHOU IIO3HABATEJILHON JEATENbHOCTH, UMEIOLIEH ONpeielIeHHble 0COOEHHOCTH, & UMEHHO:

- paszeneHue CTYISHTOB Ha TPYIIIBI 10 UX KEJIAHUIO (C 00s3aTEeIbHBIM y4acTHEM CTY-
JICHTa C YCTOMUYMBBIM HHTEPECOM K JaHHOMY IIPEIMETY);

- MOCTAHOBKA OOLIMX IIeNIeH 1 3a7a4 JUIsl TPYIIIbI,

- paboTa B MOCJIEOBATEILHOCTH - MHIMBUAYaIbHAsl, TapHas (Yalle BCEro NepeKpecTHbIH
orpoc), paboTta B rpymre, KOJJICKTHBHAS;

- 00s13aTeNnbHOE MIPe/IBAPUTEIBHOE OTPAHUYEHUE 110 BPEMEHH KaXKA0I0 3Tana 3aHATui;

- OKCIEPTHBIN aHAJHM3 C pacyeToM KO3 PUIIEHTa KOHKOPIAIHH;

- OLIGHKa pabOThI IPYIIIBI IIPENOIaBaTeNEM;

- IPOBEICHUE CAMOOIICHKH.

[pumepuviit nepeuenvp mem pedhepamos 6 suoe UHOUBUOYAAbHBIX domawnux 3a0ay (M13)

N3 Ne 1 «O6mme Bonpockl KOPPO3UHA METAIIOB H 3aIIUTHI OT HEE»

1. IToHsiTHE O KOPPO3MH METAJUIOB KaK O HAYYHOH JUCLUILIIMHE.

2. Bpen xoppo3uu 1 3HaYEHHE 3alllMThl METAJIOB /Il HAPOJAHOT O X03siicTBa Poccun.
3. Knnaccudukanusi KOppo3HOHHBIX ITPOLIECCOB 110 YCIOBHUSAM ITPOTEKAHHUS.

4. Knaccuukanum KOPpO3UOHHBIX pa3pyIIeHU.

5. OcHoBHBIE (PAKTOPHI KOPPO3UH METAILIOB.

N3 Ne 2 «TepmoimHaMHMKa KOPPO3HOHHBIX MTPOLIECCOBY

1. TlonoxeHue 31€MEHTOB B MEPUOJANYECKON CHCTEME AJIEMEHTOB, TEPMOJAMHAMUYECKAS
aKTUBHOCTh METaJVIOB, COCTaB M CTPYKTYpa METAJIOB, HAJMYKME B MeETaJUIe MEXaHUYECKHX
ITOBPEXKICHUM U HANIPSKEHUH U 1.

2. TepmoarHaMuKa XUMUYECKOH KOPPO3UH.

3. OueHka ra3oBoil KOppO3UU METAIUIOB IO BEIMYMHAM W3MEHEHHUs sHepruu [ uboca.

N3 Ne 3 «XumMunueckasi KOppo3usi METAIIIIOB)

1. MexaHu3M XUMHUYECKOW KOPPO3UN METAJIIIOB.

2. AncopOuust OKUCIUTENEH Ha MeTaax.

3. O0Opa3oBaHue MICHKH MPOJYKTOB KOPPO3UHU HA MeTaliax.
4. Kunetrka 1 MEXaHU3M T'a30BOM KOPPO3UH.

N3 Ne 4 «DnekTpoxuMudeckas Koppo3us - 1»

1. DnekTpoaHble MOTEHIMAIbl METAIIOB M AJIEKTPOXUMUYECKUH MEXaHHU3M KOPPO3UHU
MeTayioB. [loTeHnnansl MEeTanaoB B 3J€KTPOIUTAX U PaKTOPHI, BAUSIOUINE HA UX BEIUYUHY.

2. DNeKTpOXUMHUYECKUH MEXaHU3M KOPPO3UH METAJIOB. TepMoIuHaAMUKa 3JEKTPOXUMHU-
YECKON KOPPO3UHU METAIIOB.

3. OneHka TepMOAMHAMHYECKOW YCTOMYMBOCTHM METANIOB HAa OCHOBE JUarpamm
MOTEHIHAJ — KUCIIOTHOCTb.

4. KuneTuka 5>JIEKTPOJHBIX MPOLECCOB U padoTa TajJbBaHMYECKOTO0 KOPPO3MOHHOIO
AIIEMEHTA.

5. BiunsHue pa3nuyHbIX (PAKTOPOB HAa KHUHETHKY DJEKTPOJIHBIX IPOLECCOB. AHAIN3
KOPPO3HOHHOTO TpoIlecca C TOYKH 3peHHsT paboThl KOPOTKO3aMKHYTOTO TaJlbBaHWYECKOTO
3IIEMEHTA.

N3 Ne 5 (DnekTpoxuMudeckasi KOppo3us — 2»



1. Tlonsipu3annoHHBIE KpUBbIE. AHOIHBIA IPOLECC 3JIEKTPOXUMHUYECKOW KOpPpO3UU
MeTaisioB. Pa3nuynbie pakToOphl, ONpeaesonne AenoIIpU3aliio aHOAa IPU KOPPO3HH.

2. Karonnblif mpoliecc 3JIEKTPOXUMHUYECKOM Koppo3uu. Koppo3noOHHBIE MPOLECCHI C
KHCJIOPOJHOM MM BOJOPOJHOM Jenoispu3anueid. MHOro3JeKTpOAHbIE CUCTEMBI U CTPYKTYpHast
KOppO3Husl.

3. IlaccuBHOCTh MeTayuioB. TepMoanHamuyeckas yCTOMYMBOCTb METAJIOB, COCTaB U
CTPYKTYpa CIUIaBa, COCTOSIHUE IIOBEPXHOCTH.

4. BausHue Ha CKOPOCTb  AJIEKTPOXMMHUYECKOM  KOPPO3UM  PaJIHOAKTHBHOIO,
YIABTPa3BYKOBOT'O M MUKPOOHOJIOTHUECKOTO BO3/ICHCTBUSI.

5. AHOAMPOBAHKE ATTFOMUHUSL.

N3 Ne 6 «Buabl KOppO3MOHHBIX pa3pyLICHUI»

1. Koppo3nOHHO-MEXaHMYECKOE pa3pylIEHUE METAUIOB U JIOKaJbHas KOppPO3usl.
Bnusinue ctatuueckux HampsyKeHUM Ha 3JIEKTPOXUMHUYECKOE MMOBEACHHE CINIAaBOB U HA CKOPOCTh
KOPpO3UH.

2. Kopposunonnoe pactpeckuBanue. KopposuonHnas ycranocts MetaisioB. Kopposus npu
TpeHun u KaButauuu. OCHOBHBIE BHUABI JIOKAJLHOM KOPPO3UHM — IIEJIeBasi, TOUYEYHAsT W
MEXKPHUCTAJUIUTHAS KOPPO3USL.

N3 Ne 7 «3ammTa METAIIIOB OT KOPPO3IUN»

1. 3amuTa OT KOppo3UH Bo3AeHcTBUEM Ha MeTalll. Koppo3noHHOE ierupoBaHue.

2. Metannuveckue 3aluTHBIE TOKPBITHS.

3. Hemeranminnueckue 3allUTHBIE TTIOKPBITHSA.

4. NHrubuTopbl KOPPO3UU U aHTUKOPPO3HMOHHBIE CMa3KH.

5. DIEKTpOXMMHUYECKas 3allluTa METAJUIOB.

6. 3amuTa OT KOppo3uH 00pabOTKON KOPPO3UOHHOM Cpebl.

7. OCHOBHBIE THUIBI KOHCTPYKIIMOHHBIX MAaTE€pPUAIOB, 3aMEHSIIONIUX METAUIBl B
arpecCUBHBIX Cpefax.

N3 Ne 8 «Koppo3us HeMETaIIIMYECKUX MaTEPUAIOB)

1. Heopranmueckue KOHCTPYKIIMOHHBIE MaTepUAIIbl: CHIIMKATHBIE MaTEPHAIIBL;
KepaMUYeCKHe MaTepHalIbl; BOKYIINE MaTepHaIbl.

2. Koppo3umOHHOCTOWKHE HEMETAJUIMYEeCKHE MaTepuanbl Ha OCHOBE OPraHWYecKHX
COEMHEHUI: OJIMMEPBI, TUTACTMACCHI, KAYYyKH U Pe3UHBI, TpaQUTOBbIE MaTEpHUaIbI.

3. CTabunbHOCTh (PUBNKO-MEXAHUYECKUX CBOMCTB MOJMMEPHBIX MAaTEPHUAJIOB.

4. OnpezaeneHue nokaszareneid CKOpOCTH KOPPO3HUH.

5. IlocTpoeHne KOPPO3UOHHBIX JAUArpaMM U TOJSPU3AIMOHHBIX KPUBBIX.

N3 Ne 9 «BnusHue BHemwMx (aKTOpOB HKCIUTyaTallUM MaTEpUajoB, W3JIEIUN U
000py10BaHUS Ha KOPPO3HUOHHBIE MPOLIECCHI»

1. BnusiHue yciaoBuii SKCIITyaTalluy Ha KOPPO3UIO 000PYOBAHMUSL.

2. BrusiHue TemnepaTypsl Ha CKOPOCTb Fa30BOM KOPPO3UHM METAJIJIOB.

N3 Ne 10 «MccnenoBanne KOppO3HOHHBIX ITPOLIECCOBY
1. I3ydeHue OCHOBHBIX BUIOB IEKTPOXUMUYECKON KOPPO3HUHU.
2. OnpeneneHre CKOPOCTH KOPPO3UH METAJJIOB CIIJIABOB OOBEMHBIM METOIOM.

N3 Ne 11 «OcobGeHHOCTH MPUMEHEHHUS! JTAKOKPACOYHBIX MOKPBITUH ISl 3alUTHI OT
koppo3uu. CtapeHue NoIuMepoB»

I. 3ammTa cTanu OT KOPpPO3UHM JIAKOKPACOYHBIM TIOKPBITHEM C IpPEABAPUTEIbHBIM
dbocharupoBaHuEM.

2. CrapeHue MoJIMMEPOB U CIIOCOOBI 3aIMUTHI.



Memoouueckue pekomenoayuu no HanUCanuio u 3awume peghepamos

Pedepar - (ot natunckoro referro - coobmaro, JAOKIaABIBAIO) - KPATKOE HM3JIOKCHUE B
INUCbMEHHOM BHJIE COJEp’KaHMsI HCCIIEOBaHUS MO BbIOpaHHOW mpobneme. Pedepar - 3t0
CBOCOOpa3HBI OTYET O CAMOCTOSTEIBHOM MW3YYEHHH MaTepualia, aHalu3e TEOPETHUYECKHX
UCTOYHUKOB M NPAKTUYECKOH JesATeIbHOCTH 10 BblOpaHHOH Teme. B pedepare astop
PacKpBIBAECT CYTh MCCIEAYyEeMOW MPOOJIEMBI; NMPUBOJUT PA3IMYHbIE TOYKU 3pPEHHs, a TaKkKe
coOcTBeHHbIe B3Il Ha Hee. Conepxanue pedepara T0JKHO ObITh JOIMUYHBIM, a U3JI0XKEHUE
Marepuaja HOCHUTh MPOOJIEMHO-TEMAaTHUYEeCKUH XapakTep. 3ammra pedeparta Mpeanosaraet
IpeBapUTENbHYIO BblJAauy IMpernojaBaTeieM WU BbIOOp aTTECTyeMbIM HHTEPECYIOIEH ero
TEMBI, TIOCTeayIoee IIyOokoe m3yueHue u3OpaHHOU miisg pedepata MpoOIEMBbI, HU3II0KEHUE
BBIBOZIOB 110 TeMe pedepara. 3amura pedepara, kak popma caMOCTOATENbHON pabOThI CTYJEHTa
B paMKax 3aJlaHHOM TEMaTHKH, IMO3BOJSET aTTECTYEMOMY 3aKpelnuThb WU YIrIyOUTh HAaBBIKU
CaMOCTOSITENIbHONW PabOThI [0 OCBOEHHIO Y4€OHOH MPOrpaMMbl AUCHUILUIMHBI (MOAYJIA).

Pedepar nmomkeH UMETh ONPEACTICHHYIO CTPYKTYpYy, KOTOpas BKIO4YaeT Habop
00s13aTeIbHBIX M HE0OA3aTeIbHbIX AIeMeHToB. O0mue TpeboBanus Kk odopmiieHHo pedepara:
IOJIA - JIeBoe — 2,5 cM; BEpxHee, IIpaBoe, HIKHee — 2 oM, pudT — 14, HHTEpBAI — MOTYTOPHBIN;
Times New Roman. O6miee uucio crpanul; pedepara (0e3 chnucka HCIMOIb30BAHHBIX
MCTOYHUKOB M TPUIIOKEHUI) — He MeHee 25 cTpanui. OO0s3aTeIbHBIMHU JIeMeHTaMu pedepara
SBIISTFOTCSL:

1. TUTYAbHBIN JHCT.

2. OrnaBneHue.

3. Beenenue.

4. OcHOBHas 4acTh JOKYMEHTA.

5. 3axiroueHue.

6. CIIuCOK MCMOJIb30BaHHBIX HCTOYHHUKOB (JIUTEpaTypa, CalThl U T.1.).

Heo0s13aTenbHBIMU 3JIEMEHTaMH SIBIISTFOTCSL:

1. Ilepeunu ycioBHBIX 0003HAUYEHU, COKPAILIEHUI U TEPMUHOB.

2. [Ipunoxenus.

TUTynbHBIN JUCT CIYXKHUT OOJIOKKON TOKYMEHTA U JIOJDKEH COJEp)KaTh CIelyolue cBe-
JICHUS:

1. HauMmeHoOBaHueE BBIIIECTOSAIIEH OpraHu3aluud — MHUHUCTEPCTBO 00pa30BaHUs U HAYKU
Poccuiickoit @enepanuu.

2. HaumeHoBaHME OpraHuzaluM, rje BbIMoJHsUIachk padota — ®I'BOY BO «Maruu-
TOTOPCKUI rocyaapcTBeHHBIN TexHnueckuil yausepcutet uM. I'.1. Hocosa. Kapenpa TMuJIII.

3. Haumenoanue pabotsl: (pedepar).

4. Tema.

5. CBezneHus o6 aBrope: haMUIIUs, HHULMAJIBI, TPYIINA.

6. HaceneHHBbIi MyHKT U T'OJ BBIOJIHEHUSI paboThl — . MarnuTtoropck, 2016 r. (Hampu-
Mmep).

OrnaBreHre BKITIOYAET: - BBEICHHE; - HAMMEHOBAHUS BCEX TJIaB Pa3/esioB, MOIPa3/IeNoB,
NYHKTOB; - 3aKJIIOYEHHE; - CIHCOK MCIIOJIb30BaHHBIX HH(MOPMALMOHHBIX HCTOYHHUKOB
(yutepatypa, CalThl U T.J.), TpuiIokeHus (ipu Haau4uu). CTPOKH OTJIaBJICHUS 3aKaHUYMBAIOTCS
yKa3zaHHEM HOMEpPOB CTPAaHHUII, Ha KOTOPBIX PACIIOIOKEHO HAYalo COOTBETCTBYIOIIEH YacTH pe-
dbepara.

BBenenue MOMKHO COAEp)KaTh KPAaTKyHO OLIGHKY COCTOSIHUSI MCCIIEAyeMOro BOIpoca,
npoOJeMbl W aKTyaJbHOCTH BBIODAaHHOM TEMBI, I W 33Ja4ll HWCCIEJOBaHHA, OOBEKTa U
npeaMera HCCIelOBaHUM, HCIONb3YeMble METOJbl, METOAMKH M TEXHOJOTHH, OICHKY IpakK-
TUYECKOM 3HAUMMOCTH MOJy4YEHHBIX pe3yabTaToB. OObeM BBeleHUs T0JKEH ObITh He Ooiee 3-5
CTpaHMII [I€YaTHOTO TEKCTa.

B OCHOBHOIf YacTH MPUBOJAT JaHHBIE, OTPAKAIOIINE CYITHOCTh M OCHOBHBIE PE3YIIbTaThI
BBINOJIHEHHON paboThl. OCHOBHAS YacTh JOJDKHA COEPIKaTh: @) 0OOCHOBAHUE BHIOPAHHON TEMbI



(HampaBJIeHHUSI WCCIICIOBAHM), METOABl PEIICHHs 3a/ladyd, OMHCAHWE BBIOPAHHON METOIUKH
MPOBEICHUS DJKCIEPUMEHTA; ©) TMPOIecC TEOPETHUYECKUX WM OKCIIEPUMEHTAIBHBIX HC-
ClIeIOBaHM; B) 00OOIIECHHE M OILECHKY pEe3yIbTaTOB WCCIEAOBAHUN, BKIIOYAIOIIUX OIEHKY
TIOJTHOTHI PEIIECHUS TTOCTaBICHHOM 3aa4H.

3aKII04YeHNEe TOJDKHO COJIEP’KAaTh KPATKHE BBIBOJBI MO PE3yJIbTaTaM BBIMOJTHEHHBIX HC-
CJICIOBAHMM M OIIEHKY MOJTHOTHI PEIISHHUS IMOCTABICHHBIX 3a/1a4.

Crucok MCHoJIb30BaHHBIX WH(GOPMAIMOHHBIX MCTOYHUKOB (IMTEpaTypa, CaWThl U T.1.)
JIOJDKEH OBITh cocTaBlieH B cooTBeTcTBUM ¢ TpeboBanusmu ['OCT 7.05-2008 u conepxarh 6u6-
nuorpaduueckre CBEACHUS O JINTEPATYPHBIX UCTOYHUKAX.

B npuitoxenus MoryT ObITh BKJIFOUEHBI - HILTIOCTPAIMHA BCIIOMOTATEILHOTO XapaKkTepa; -
WHCTPYKIIUU, METOJAHMKY H T.II.

PaboTa nomxHa OBITH JIOTHYECKH BbIIEp)KaHA, B HEH COOJIONAETCS €IUHCTBO CTHJIS W3-
JIOXKeHus1, oOecrieueHa opdorpadudeckas, CHHTAKCHIECKasl, CTUIIMCTHYECKAsi TPAMOTHOCTb.

KadectBo pedepaTa olieHHBAETCS TPETIOIaBATEIIEM.

7 OueHoYHbIE CPeCTBA /ISl IPOBeIeHH s IPOMEKYTOYHOM aTTeCTALMHU
[IpomexxyTounast aTrTecTaldsi HWMEET I1EJIbI0 ONPEACIUTh CTENEeHb JIOCTHKCHUS
3aMJIaHUPOBAHHBIX PE3YJIBTATOB O0YUYEHUS MO IUCHUIUTHHE (MOAYIIO) 32 CEMECTP U MPOBOIUTCS
B (hopMe FK3aMeHa.
JIaHHBIN pa3aesn COCTOUT UX JBYX ITYHKTOB:

a) Ilnanupyemble pe3ynbTaThl OOY4YEHHs] U OIICHOYHBIE CpEACTBA IJIsl IMPOBEICHUS
MIPOMEKYTOUHOM aTTecTaIuy.

6) Ilopsamox mpoBeleHHs NPOMEKYTOYHOW AaTTeCTAallMW, ITOKa3aTelid U KPUTEpUU
OILICHUBAHMUS.



a) HnarmpyeMble pe3yJdbTaThbl oﬁyqe}mﬁ H OLICHOYHBIC CpeaACTBA AJIA IIPOBCACHUA HpOMe)RyTO‘lHOﬁ aTrecranum:

CTpyKTypHBI
3JIEMEHT

KOMIICTCHIIN U

[Inanupyembie
pe3yNbTaThl 00y4eHUS

O1eHOYHEIE cpe€acTBa

Kon u conep:xxanne komnerenuuu: [1K-4 — ciocoOHOCTBIO UCTIONB30BATh B HCCIEAOBAHUSAX M pacueTax 3HAHHs O METOJaX UCCIICIOBAHHUS, aHAIH3A,
JTMArHOCTHKHU ¥ MOJCIMPOBAHUS CBOMCTB BEIIECTB (MATEPHAIIOB), (PU3UYECKUX U XUMUYECKUX MPOIIeccaX, MPOTEKAIONIUX B MaTepHaaxX MpH UX I0-
JTy4eHuH, 00paboTKe U MOAUPUKALINH

3HaTh - OCHOBHBIE MeTO/Ibl Hc- | [lepevyeHnb TeopeTHyecKuX BONpocoB K dxk3ameny (U133 Ne 1-4)

CJIeI0BaHM: KOPPO3UOH- | ], [IoHsATHE O KOPPO3UU METAJUIOB KaK O HAyYHOU JUCIUILINHE.

HBIX IIPOLCCCOB, IIPOTC- 2. Bpen koppo3uu U 3HaY€HUE 3aIUTHl METAJLJIOB JJI HAPOJHOIO Xxo03sicTBa Poccuu.

KalolKX B METajlIaX U 3. Kinaccudukaiuio KOppO3HOHHBIX MPOIIECCOB MO YCIOBHIM MPOTEKAHUSI.

CIuiaBax; 4. Knaccudukanuo KOpPO3UOHHBIX pa3pylIeHUH.

- pU3NKO-XUMHUYECKHC 5. OcHOBHBIE (haKTOPBI KOPPO3UU METAJIIOB.

HPONECCHI, ONPEACTIAIO- 6. IlonmoxeHue 3JIEMEHTOB B INEPUOJUYECKONW CHCTEME 3JIEMEHTOB, TEPMOAMHAMUYECKYIO AKTUBHOCTH

Me 3alIUTy MCTAJUIOB OT | MeTaJlIOB, COCTaB M CTPYKTypa METAJUIOB, HAJIMYME B METAJUIE MEXAHWYECKUX TNOBPEKIACHUA U

KOppO3uH; HaIIpsHKEHUN U Jp.

- METO/BI MOM(HUKALMK | 7, TepMOAMHAMUKY XHMHUYECKOH KOPPO3HHL.

TIOBEPXHOCTH JIJIA 3K~ | §. OneHKy Ia30BOi KOPPO3MH METAJUIOB 110 BEJIMUMHAM U3MeHeHus sHepruu ['nboca.

ThI METAJIJIOB U CIIJIABOB [ 9. MexaHHU3M XMMHYECKON KOPPO3UU METAJLIOB.

OT KOppO3nH 10. AncopOruto okucnuTene Ha MeTanax.
11. O6pazoBanue MICHKH MPOJAYKTOB KOPPO3UHU HA METAILIaX.
12. KuHeTuKy 1 MEXaHU3M ra30BOI KOPPO3UH.
13. DnexTpoaHble NOTEHUIHUANbl METAJUIOB U AJIEKTPOXMMHUYECKUI MEXaHU3M KOPpPO3UU METAJlIOB.
[ToTeHnManbl METANIIOB B SJIEKTPOIUTAX U (PAKTOPHI, BIHUSIONINE HA UX BETHUHHY.
14. DNEeKTpOXMMHYECKHM MEXaHU3M KOPPO3MHM METAUIOB. TepMOAMHAMHUKY 3JIEKTPOXUMHUYECKOMN
KOPPO3UHU METAJIOB.

YMmeth - IPUMEHATH METOBI UC-

CJIEZIOBaHUS] KOPPO3UOH-
HBIX IIPOLIECCOB, IPOTE-
KaIOIIMX B METaJUIax 1
CIIaBax;

- HCIIOJIb30BaTh U3BECT-

IpumepHbie npakTHYeckue 3aganus 1s dk3amena (AKP Ne 1-4)

1. PaccuuThiBaTh TEPMOJMHAMHYECCKHE YCIOBHS (MCXOIHBIC JaHHBIC - 110 3aJJaHHIO MPENOaBaTeNs, PHC.
1) BO3MOKHOCTH MPOTEKaHUsI KOPO3UH 10 cBOOOTHOM sHeprun ['mOOca Ha rpaHuie pasiena atMocdepa
CO-CO; co cranpio c ompeneneHueM n3obapHo-uzotepmuueckoro norenuuana (MUIL) — G (apyrum

BapUaHTOM Ha3BaHUS ABJISICTCS CBO60,Z[H3JI OHTaJIbIINUA — T) Bo3MoxHOCTB MMPOTCKAHU XUMHYSCKOMN




CrpyKTypHBII

[Inanupyemsle
JJIEMEHT OueHouHblE CpecTBa
pe3yibTaThl 00yUeHHUS
KOMIIETEeHIIUH
Hble PU3UKO-XMMHUUYECKHE | KOPPO3HH OTPEEISIETCS CISAYIOMNUME 3HaueHusiMu n3mMenenns NI
HPONECChI JIA 3alUThI AG < 0 — BO3MOXHO MTPOTEKaHUE KOPPO3UHU;
METAJUIOB OT KOPPO3HH; AG > 0 — xuMu4eckas KOppo3us HEBO3MOKHA;
- IPABUJILHO BBIOUPATH AG =0 — cucrema HaXOAUTCS B PABHOBECHUH.
METOJIbl MO (HKAIUK 2. OmpenensaTe BO3MOXXHOCTb IPOTEKAaHUS Ta30BOM KOPpPO3UM  (MCXOJAHBIE JaHHBIE - IO 33JaHUIO
MOBECPXHOCTH JUIS 3alM- | ;rperoiaBaTesisi) — peakius OKUCICHUS — METAJLI — KHUCIIOPO/I:
ThI METAJIJIOB U CILIABOB mMe(t) + (Mmn/4)Oy(r) = MenOmn2 ipu P, T = const.
OT KOpPPO3UH AG = 2,303RTlg(1/ Pozmn/4) + AGOT, rae Po2 — MCXOAHOE COCTOSHUE TMapIUaIbHOTO JaBICHUS
KHCJIOpO/1a, aTM; M — KOJIMYECTBO aTOMOB METajljla B MOJIEKYJIE OKUCIIA; N - BAJIGHTHOCTh
AGYr = 2,303RTIgK,, (K, onpenensercs npu Poy= 1 atm).
AG < 0 — BO3MOXHO MPOTEKaHUE KOPPO3UH;
AG > 0 — xuMu4eckas KOppo3us HEBO3MOXKHA;
AG = 0 — cucrema HaXOAUTCS B paBHOBECHH.
3. PacuuTeiBaTh BEpPOATHOCTb NMPOTEKAaHUs XUMUYECKOW Koppo3uu no merony M.M. Temxuna u JLA.
[[IBapiimMaHa, UCII0NIb3ys BCIIOMOTraTeNIbHbIE JaHHbIEe Ta0. 1 u 2.
4. PacuuThIBaTh OOPATUMBI paBHOBECHBIH MOTeHIHAT MeTaiIa (V)
(Vwe) = (VMe)OO(;p, + RT/(nF) + RTInawe™*/(nF), rae n — BanentHOCTs HOHOB; F — mocrosiaHas dapazest
(23062 xan/(r-nxB); R — yHuBepcanbHas ra3oBas MOCTOsiHHas; | — aOcomoras Temmneparypa, K; ave =
M(me™") — aKTHBHOCTD HOHOB MeTaJIIa B PACTBOPE.
Bnanets - HaBBIKaMH TI0 IPHMEHe- | 3ajaHue HA pellleHue 3a/1a4 U3 npodecCHOHAIBLHON 00J1acTH, KoMILUIeKcHbIe 3aaanust (AKP Ne 1-4)

HUIO METOJIOB MCCIIEA0BA-
HUS KOPPO3UH METAJNIOB
U CIJIaBOB;

- TEXHOJIOTHYECKUMHU
MpUEeMaMHU 3alUThI
METAJUIOB OT KOPPO3UH;

- IPaKTUKOI MoauduKa-

1. Metonamu pacuera TEpMOAMHAMUYECKUX YCIOBUN (MCXOJHbIE JAaHHBIE - MO 3aJaHUI0 MPEroaaBaTes,
puc. 1) BO3MOXKHOCTH MpPOTEKaHMUSI KOpPO3UHM MO cBoOOAHOM »Hepruu ['mbcca Ha TrpaHuUlE pasnena
atMocepa CO-CO, co crampio ¢ omnpeneieHrueM U300apHO-n30TepMudeckoro nmorenmumana (MUIT) — G
(IpyruM BapHaHTOM Ha3BaHMs sBiseTcs CBOOOAHAs BSHTalIbNus — 1). Bo3MoOXHOCTH mMpoTeKkaHUs
XUMHUYECKON KOPPO3HH OIPEAEIIAETCS CIEAYIONIMMYU 3HaYeHusAMHU n3Menenust MAIT:

AG < 0 — BO3MOXHO MPOTEKaHUE KOPPO3UH;
AG > (0 — xuMu4eckasi KOppo3us HEBO3MOXKHA;




CrpyKTypHBII
JJIEMEHT

KOMIICTCHIIM U

[Inanupyemsle
pe3yibTaThl 00yUeHHUS

O1eHOYHEIE cpe€acTBa

[IUU TTIOBEPXHOCTH JIs 3a-
IIUTHI METAJIJIOB U
CIUIaBOB OT KOPPO3UHU

AG = 0 — cucreMa HaXOAUTCS B PABHOBECHH.
2. IlpaBunamMu OMpeNeNIeHUsT BO3MOXKHOCTS NPOTEKAHUs Ta30BOM KOPPO3WU (MCXOJHBIC NaHHBIC - IO
3aJIaHUIO MIPEToAaBaTeNsl, pyc. 2) — peakius OKUCICHUS — METaJLT — KUCJIOPO/I:

mMe(t) + (Mmn/4)O,(r) = MenOmnz ipu P, T = const.

AG = 2,303RT|g(1/P02mn/4) + AGOT, rae Po2 — MCXOmHOE COCTOSHUE TMapIUaIbHOTO JdaBICHUS
KHCJIOPOAa, aTM; M — KOJIMYECTBO aTOMOB METaJllIa B MOJIEKYJIE OKHCIIa; N - BAJICHTHOCTh
AGYr = 2,303RTIgK,, (K, onpenensercs npu Poy= 1 atm).

AG < 0 — BO3MOXHO MPOTEKaHUE KOPPO3UH;

AG > 0 — xuMuYeckasi KOppo3usi HEBO3MOXKHA;

AG = 0 — cucrema HaXOAUTCS B paBHOBECHH.
3. PacueTHpIM cmocOOOM YCTaHOBJICHHSI BEPOATHOCTH MPOTEKAHUS XUMHUYECKOW KOPPO3HHM IO METOAY
M.J. Temkuna u JI.A. [1IBapuiMaHa, UCTIONB3Ys BCIIOMOTAaTeIbHbBIE TaHHBIE Ta0M. 1 1 2.
4. HaBbIKaMu pacueTa 00paTuMOro paBHOBECHOTO moTeHIrana Metamia (V)

(Vye) = (VMe)Oogp_ + RT/(nF) + RTInaMe”+1/(nF), rae N — BaJIEHTHOCTb MOHOB, F — ImocTosiHHas
®dapanes (23062 kan/(r-skB); R — yHuBepcanpHas ra3oBas OCTOsIHHas; | — abcomioras temrieparypa, K;
ame = m(Me(”+Y)) — aKTUBHOCTH HOHOB METajljia B pacTBOPE.

KOI{ A COAECPKAaHUE KOMIIETCHIIUU: ITK-5 - roOTOBHOCTBIO BBIIIOJIHSATH KOMILJICKCHBIC HUCCIICAOBaHUA U UCIIBITAHUSA IPHU U3YYCHUU MAaTCPUAJIOB U
H3,[[eJ'IHI>i, BKJIFOYasA CTaHAApPTHBIC U CepTI/I(l)I/IKaI_[I/IOHHBIe, IMponeccoB X NMpOrU3BOJACTB, O6pa6OTKI/I u MO)II/ICI)I/IKaI_II/II/I

3HaTh

- OCHOBHBIE TIOJIOXKEHHS
10 KOMIUIEKCHBIM HMCCIIE-
JIOBaHHUSIM M MCIBITA-
HHSIM, B TOM YHCJIE€ CTaH-
JTApTHBIM U cepTU(HKa-
LIHOHHBIM,;

- TEXHOJIOTHIO TIPOU3BO/-
CTBa, 00paObOTKH U MOJIU-
(buKaILnIo MOBEPXHOCTU

IMepeuyennb TeopeTnyecKnx BompocoB k 3x3ameny (M3 Ne 4-7)

1. OHGHKI/I TepMO}lHHaMquCKOﬁ yCTOfI‘-IHBOCTPI MCTAJJIOB Ha OCHOBC JUarpamMm IOTCHIOHAT —
KHCJIOTHOCTb.

2. KuHeTuKy aJIeKTPOIHBIX MPOIIECCOB M padOTy TAIbBAHUYECKOTO KOPPO3ZHOHHOTO JIEMEHTA.

3. BausHMe pa3nuuHbIX (PAKTOPOB HAa KHUHETUKY JJIEKTPOJHBIX MPOIECCOB. AHAINU3 KOPPO3UOHHOTO
IpolLecca ¢ TOUYKH 3peHus paboThl KOPOTKO3aMKHYTOI'O FaJIbBAHUYECKOTO dJIEMEHTA.

4. llonsipu3allnoOHHbIE KpUBbIE. AHOJIHBIN MPOIIECC INEKTPOXUMHUUECKOW KOPPO3UH METaIoB. PaznnuHbie
(bakTopbl, ONpeeNsoNINe ASNOIIPU3AINI0 aHO A IPU KOPPO3HH.

5. KaTonHblii mpouecc 3JIeKTpOXUMHUECKOW Koppo3uu. Koppo3noHHBIE MpOLEcChl ¢ KUCIOPOIHON WM
BOJIOPOJIHOM JIenoJisipru3anueil. MHOTO3JE€KTPOIHBIE CUCTEMBI U CTPYKTYPHYIO KOPPO3HIO.




CrpyKTypHBII

[Inanupyemsle
JJIEMEHT OneHouHsble CpeacTBa
pe3yibTaThl 00yUeHHUS
KOMIIETCHIINH
MeETaJIJIOB U cIu1aBoB i | 6. [TaccuBHOCTH MeTaiuioB. TepMOAMHAMUYECKYIO YCTOMYMBOCTh METAJNIOB, COCTAB U CTPYKTYpY CILIaBa,
3alUThl OT KOPPO3HH; COCTOSIHUE ITOBEPXHOCTH.
- METO/bI OIIPEICIICHHS 7. BnusHue Ha CKOPOCTb 9JIEKTPOXMMUYECKOH KOPPO3UM PAAMAKTUBHOIO, YJIbTPA3BYKOBOI'O U
SKOHOMHU METAJLIA TIPU MI/IKpO6I/IOJIOFI/ItIeCKOFO BO3I[CI>1CTBI/I9L
ero 3ammure oT Kopposun | 8. MexaHu3M KOppO3HOHHO-MCXaHHYECKOrO Pa3pyLICHHE METAJIOB U JIOKalIbHOH Kopposuu. BrusHue
CTaTUYECKUX HAINPSIKEHUH Ha 3JIEKTPOXUMHUYECKOE NIOBE/ICHUE CINIABOB U HA CKOPOCTh KOPPO3UH.
9. Kopposuonnoe pactpeckuBanue. Koppo3noHHyro ycranocts metamioB. Kopposuro mpu TpeHHH U
kaBuTauuu. OCHOBHBIE BU/IbI JIOKAJIbHOW KOPPO3UU — LIEJIEBast, TOUCHHAs U MEKKPUCTAIUIUTHAS KOPPO3USI.
10. 3amuTy OT KOppO3uM Bo3aeicTBUEM Ha MeTaul. Koppo3noHHoOe erupoBaHue.
11. Meramunuyeckue 3alIUTHbIE TTOKPBITHSL.
12. Hemerammmyeckue 3alUTHBIE IIOKPBITHS.
13. IHrubuTopsl KOPpO3UU U AHTUKOPPO3UOHHBIE CMA3KHU.
14. DIIEKTPOXUMHUYECKYIO 3aIIUTY METAJLIOB.
Ywmerb - IPUMEHATH KOMILICKC- IpuMepHbIe MpaKkTHYeCKHeE 3a1aHus 1Isi Ik3amena (AKP Ne 5-8)

HBIE UCCIIEIOBAHMS U UC-
IIBITaHUsA, B TOM YHCIIE
CTaHJapTHBIE — CAATOY-
HbI€ U CepTU(UKAINOH-
HBIE;

- HCII0JIb30BATh COBpE-
MEHHYIO TEXHOJIOTHIO
MIPOU3BOICTBA, 00pPabOT-
KU U MOJIU(UKALIHIO
MOBEPXHOCTH METAJIOB U
CIUTIaBOB JUIS 3allIUTHI OT
KOppO3uH;

- OLIEHUBATh 3KOHOMUIO
MeTaJlja Mpy €ro 3aliuTe

1. OnpenensaTh 3HaYSHUS CTAHJAPTHBIX MOTEHIINAJIOB METAJIIIOB

¢ = (VMe)Oogp_ — V(0), tne V(0) — HyneBoil MOTEHIIHAI; (VMe)Ooﬁp_ — HyJeBOH 0OpaTUMBIN
PaBHOBECHBIN MOTEHITHAT — cM. Tabm. 3 u 4.

2. CTpouTh MOJISAPU3AIIIOHHBIC KPUBBIC MIPHU 3JIEKTPOXUMHUECKOl Koppo3uu tuna V-i u Gi — AV (cM. puc.
2).
3. PacuuThIBaTh KOJUYECTBEHHBIE TIOKA3ATEIN KOPPO3HH (JIs1 YCIIOBHUH, 3aJaHHBIX MPENOIaBATEIIEM):

- MAcCHBHBIH MOKa3atenb Koppo3uun — p = Am/(St), Am — yObulb Macchl KOPPOJHPOBAHHOTO
MeTalia, I; S — IUIOIa/b TOBEPXHOCTH KOPPOXUPOBAHHOTO METAllIa, M T — BPEMs, 4, pa3sMEpPHOCTh —
r/ (qu) WIn KF/(I[MZC);

- DIIyGUHHBIA TOKa3aTenb Kopposun, Mm/rog — I1 = 8,76p/d, rae d — mioTHOCTS MeTama, r/em;

- JJIEKTPOXUMHYECKasi CKOPOCTh Koppo3u |, Alem® — | = 2,68x10° pn/A, Toe N — KOJWYeCTBO
AJIEKTPOHOB, TEPSEMBIX aTOMOM aTOMOM MeTailia; A — aTOMHasi Macca MeTauia, I/MOJb.

4. PacuuthiBath (110 3aaHHIO TperiogaBaress) 3QpPeKTUBHOCTh neicTBUst uHrHOUTOpa: Z = (po — P1)/Po,
TZIe po — PacTBOpPEHHWE MeTaula B cpene Oe3 WHTHOMTOpa, p; - PAcTBOPEHHE MeTaula B Cpele C
UHTHOUTOPOM, Z — 3allIUTHOE JeICTBHE.




CrpyKTypHBII

[Inanupyemsle
3JIEMEHT OueHouHbIE CpeacTBa
pe3yNbTaThl 00y4eHUS
KOMIIETEHIIUH
OT KOppO3uu
Bnanets - HaBBIKAMU UCCIIEIOBa- | 3ajaHMe HA pelleHue 3a1a4 U3 npogeccHoHAIbHOI 00/1acTH, KoMILIeKcHbIe 3axanus (AKP Ne 5-8)

HUS U UCTIBITAHUS KOPPO-
3MOHHBIX IIPOIIECCOB;
TEXHOJIOTUIECKUMHU
npreMaMH MPOU3BO/I-
CTBa, 00paOOTKH U MOJIU-
(uKaLMIO TOBEPXHOCTU
METAJUIOB M CIUIABOB IS
3alIUTHI OT KOPPO3HH;

- METOAMKOH pacuera
HKOHOMHH METAJUIA TIPU
€ro 3aluTe 0T KOPPO3UHU

1. Merosiom onpeneneHus 3Ha4eHUi cTaHAapTHBIX OTEHIIMATI0B METAJJIOB

(po = (VMe)Ooﬁp_ — V(0), tne V(0) — HysieBOH MMOTEHIIMAT,; (VMC)Ooﬁp_ -

PaBHOBECHBIN MOTEHITMAT — CM. TabJ. 3 u 4.
2. llpaBriamMu OCTPOCHHS MOJSIPU3ANMOHHBIX KPUBBIX TP 3JIEKTPOXUMHYECKOH Koppo3uu tuna V-i u Gi
— AV (cMm. puc. 2).
3. HaBeikamm pacyera KOJIMYECTBEHHBIX
IperoiaBaTesem):

- MacCHBHBIH TOKa3aTeidb Koppo3uu — p = Am/(St), Am — yObulb Macchl KOPPOAUPOBAHHOTO
MeTajula, T; S — miouaae MOBEPXHOCTH KOPPOJUPOBAHHOTO MeTajla, M*; T — BpeMs, 4; pa3MEpPHOCTb —
r/(m%a) wim Kr/(amec);

- TTyGMHHBIN MOKa3aTel b Koppo3un, MM/rox — I1 = 8,76p/d, rae d — mioTHOCTS MeTasa, T/cM’;

- DJIIEKTPOXHUMUUYECKAs] CKOPOCTh KOppo3uu |, Alem® — | = 2,68x107 pn/A, rae N — KOJUYECTBO
3JIEKTPOHOB, TEPSEMBIX aTOMOM aTOMOM MeTaiia; A — aTOMHas Macca MeTaia, I/MOJb.

4. PacuerHbiM crnocoOopM (IO 3alaHuIO0 MpenojaBaTensi) omnpeneneHus 3(pPEeKTUBHOCTH AEHCTBUS
uHruouropa: Z = (po — p1)/po, II€ po— pacTBOpEHHE MeTajiia B cpeie 6e3 MHIHuOUTOpa, p1 - paCTBOPEHHE
MeTaJjia B Cpefie ¢ UHIMOUTOpoM, Z — 3allluTHOE JEHCTBHE.

HYyJIEBOI 00paTHUMBbIN

nokazatesned Koppo3uu (Uil YCIOBMM, 3a/JaHHBIX

Koa u copep:kanme KOMIeTEHIIUM:

I1K-9 - roTOBHOCTBIO Y4aCTBOBATh B pa3pa60TKe TEXHOJIOTHYCCKUX TIPOLECCOB IPOU3BOACTBA U O6pa6OTKI/I

HOKpBITHﬁ, MaTepuajioB U U3EIUN U3 HUX, CUCTCM YIIPABJICHUA TCXHOJIOTHUYCCKUMU ITPOLECCCaMU

3HaTh

- TEXHOJIOTHIO TIPOU3BO/I-
CTBa U 00paOOTKH TIOK-
PBITHI;

- 0COOCHHOCTH TIepepa-
OOTKH STUX MaTEPHUAJIOB C
MOKPBITUSIMU;

IMepeuenn TeopeTnyeckux BoNpocoB Kk dx3ameny (U13 Ne 7-11)

1. OcHOBHBIE TIOJIOKEHUS TI0 3aIIUTE OT KOPPO3UH 00pabOTKON KOPPO3UOHHOM CPEIbI.

2. OCHOBHBIE TUITBI KOHCTPYKIIMOHHBIX MaTEPHAIIOB, 3aMEHSIFOIINX METAIIJIBl B aTPECCUBHBIX Cpefiax.

3. HGOPFaHI/I'—IeCKHe KOHCTPYKHOMOHHBIC MaT€pUajibl: CUJIMKATHBIC MaTCpHAJIbl; KEPAMUUCCKHUE MaTCPHAJIbI;
BSDKYILIME MaTepUAIbI.

4. KoppO3HMOHHOCTOWKHE HEMETAJUIMYECKHE MaTepHallbl Ha OCHOBE OPraHMYECKUX COCIUHEHUMN:




CrpyKTypHBII

[Inanupyemsle
JJIEMEHT OueHouHblE CpecTBa
pe3yibTaThl 00yUeHHUS
KOMIIETEeHIIUH
- CUCTEMBI yIpaBJICHUs MOJIMMEPBI, IJIACTMACCHI, KAY4yKU U PE3UHbI, IPa(UTOBBIC MaTEPUAIIBI.
TEXHOJIOTUYECKUMHU 1po- | 5. CTaOMIBHOCTh (PU3UKO-MEXaHUYECKUX CBOMCTB MOJIMMEPHBIX MAaTEPHAJIOB.
eccaMu 6. Onpenesnenue nokasaresneil CKOpOCTH KOPPO3UH.
7. IlopsitoK MOCTPOCHHUSI KOPPO3UOHHBIX IUATPaMM U TOJISIPU3AIMOHHBIX KPUBBIX.
8. BinsiHue ycnoBuii SKCIUTyaTallui Ha KOPPO3UI0 000pyJ0BaHUS.
9. BnusiHue TemrepaTypsl Ha CKOPOCTb ra30BOM KOPPO3UU METAJLIOB.
10. OcHOBHBIE BUIBI 2JEKTPOXUMHUUECKON KOPPO3UH.
11. Onpenenenune ckopocT KOPPO3UU METAJUIOB CIUIABOB OOBEMHBIM METOJIOM.
12. TeXHOIOTHIO AHOAUPOBAHMSI ATFOMUHUS.
13. Meroapl 3amyTBl CTadd OT KOPPO3WUH JIAKOKPACOUHBIM IMOKPBITHEM C TPEABAPUTEIHHBIM
dhocdarupoBanueM.
14. OcoGeHHOCTH CTapeHHsI TOJIUMEPOB U CIIOCOOBI 3aIUTHI.
YmMmeth - 3¢ pexTHBHO MpHUMe- IpumepHbie npakTHYecKHe 3aaHus 15 dk3amena (AKP Ne 9-12)

HSTh Ha MPAKTHKE TeX-
HOJIOTHIO TPOU3BOJICTBA U
00pabOTKN MOKPBITHIA;

- mepepabaTpIBaTh MaTe-
pHUaJIbl C TOKPBITUAMMH,

- YIIPaBJIATh TEXHOJIOTH-
YECKHMH TPOIIECCaMH
3aLIUTHI OT KOPPO3UH

1. OmpenensiTh BO3SMOXKHOCTh 00pa30BaHUs CILTONIHOW OKUCHOM MJIEHKU Ha MOBEPXHOCTH METaa:

- 00beM okcuaa Ha moBepxHocTH Metamia: Vo = Muenom/Omenom, T1€ M — MosibHast Macca OKCHjIa
Me,Onm, mnoTHOCTH OKcHuaa - Me,Om;

- 00beM M3pacxogoBaHHOTO MeTamia: Vye = NMpe/Uye, T1€ Mpe — MObHAs Macca MeTaiia; Oye —
IJIOTHOCTh METaJUIa; N — KOJIMYECTBO AJIEKTPOHOB, OT/IaBAEMbIX aTOMOM METAJLJIa;

- ko3 punuent crutomuoctH (K):

K= Vo/Vye= (M MenOm/dMenOm)/( ane/dme)-

Ipr Voi/Vye < 1 00pa3yroTcst poIxiibie IMJICHKH CO CIa0bIMU 3aIUTHBIMU CBOMCTBAMH, TIPU V o/ Ve
> 1 00pa3yroTcs CIUIOIIHBIE YCTOWUMBEIE OKUCHBIE TIEHKU, 3aMEIISIONINE KOPPO3HIO.
2. OmnpenensiTh METAUIBI C PHIXJIBIMU M CIJIONIHBIMA OKHCHBIMU TUICHKaMH, OOBSICHUTE MPUYHHBI TAKOTO
UX TIOBEJICHMS, a TAKXKE UCKIIOUEHUS U3 MpaBwiia, npuBegeHHoro B AKP 9.
3. IlpuMeHSTH XHUMHMUYECKHE pEaKIMd Ta30BOM KOPpPO3UU, KOPPO3UHU
00e3yTriIepoKUBaHUSI TOBEPXHOCTH BHICOKOYTIIEPOIUCTOMN CTaIIH.
4. YcraHaBiauBaTh TOYHBIE BApHAHTHI OOPAa30BAaHMS MPOJYKTOB XUMHUYECKUX OKHUCIUTENBHBIX PEaKIui,
HapHUMEpP OTBETUTD, YTO MOJIYHYAETCS MPH ICUCTBUM BOABI HA MarHui? BapruaHThl BO3MOKHBIX OTBETOB:

1) MgO u Hy; 2) MgH, 1 O,; 3) Mg(OH), 1 O; 4) Mg(OH), u Hy; 5) MgO u O,.

BO BIIQXHOM cCpere,




CrpyKTypHBII

[Inanupyemsle
3JIEMEHT OneHOYHbIE CpEeACTBA
pe3ynbTaThl 00yYEHUS
KOMIIETEHIINH
Bnaners - HaBbIKaMU ITPOU3BO/- 3ajanune Ha pelleHUe 32124 U3 NPodecCHOHAIBLHO 001acTH, KoMILIeKcHbIe 3axanus (AKP Ne 9-12)

CTBa ¥ 00pabOTKH I10-
BEPXHOCTHU METAJIJIOB
AHTUKOPPO3UOHHBIMU
MOKPBITUSIMU;

- TEXHOJIOTHEN TIepepa-
0OOTKM MaTepHaoB C
MOKPBITUSIMU;

- IpUEMaMH yIIpaBJiICHUS
TEXHOJIOTHEN 3AIUTHI
METaJUIOB U CILJIABOB OT
KOPPO3UH

1. MeTtomamu omnpezelieHus BO3MOXHOCTH 00pa30BaHUs CIUIONIHONW OKWUCHOW IJICHKHM Ha MOBEPXHOCTH
MeTaJlia:

- 00beM okcuaa Ha moBepxHOCTH Metamia: Voo = Myenom/Omenom, Tie M — MonlbHast Macca OKCHa
Me, O, mroTHOCTE OKcuaa - Me,Om;

- 00beM M3pacxog0BaHHOIO MeTamia: Vye = NMpe/Uye, T1e Mpe — MombHas Macca MeTaiia; Oye —
IUIOTHOCTh METaJlIa; N — KOJMYECTBO AJIEKTPOHOB, OTJABAEMBIX aTOMOM METaJlIa;

- k03¢ punuent cruromHocT (K):

K= Vo/Vye = (Mmenom/dmenom)/( NMme/Oye).

IMpu Vo/Vye < 1 00pasyroTcst poixiibie MIEHKU CO CIa0bIMK 3aIIUTHBIMU CBOUCTBAMH, TIPH V o/ Ve
> 1 00pa3yroTcs CIUIONIHBIC YCTOWYMBEIC OKHCHBIC INICHKH, 3aMEJISIONINE KOPPO3HIO.
2. [IpaBunamMu CyniecTBOBaHHSI METAJIIIOB C PHIXJIBIMH U CIUIOIIHBIMUA OKHCHBIMHU TUICHKaMU, O0BICHCHUEM
MPUYMHBI TAKOTO UX MMOBEACHMSI, & TAK)KE HCKITFOUCHUS U3 TIpaBwiia, mpuBeaeHHoro B AKP 9.
3. XUMHUYECKHUMH PEaKIUsIMU Ta30BOH KOPPO3HMU, KOPPO3UH BO BIAKHOW cpene, 00e3yrieposKuBaHUS
MMOBEPXHOCTH BBICOKOYTIICPOJUCTOM CTAIH.
4. HaBbikamMu BBIOOpa MPOJIYKTOB PEAKIUU TMPH JCHCTBUHM BOABI Ha MarHuii? BapuaHTBl BO3MOMHBIX
OTBETOB:

1) MgO u Hy; 2) MgH, 1 O5; 3) Mg(OH), 1 Oy; 4) Mg(OH), u Hy; 5) MgO u O..




Memoouyeckue pekomenoayuu 0 NOO20MOBKU K IK3AMEHY

DK3aMeH SIBIISIETCS HEOTHEMJIEMOM 4YacThl0 Y4eOHOro mpoliecca M MPU3BAaH 3aKPENUTh U
YIOPAIOYUTh 3HAHHS CTYJEHTA, MOJYyYEeHHBbIE HA 3aHATUSX M caMmocTosTeabHo. Kpome Toro,
MOJArOTOBKA K HSK3aMEHY HalpaBlieHa Ha MPUMEHEHHE IOJIyYEHHBIX 3HAHUN I peleHUs
NPaKTUYECKUX 3a/a4 M0 CIEeIHaTbHOCTH, Mpodmio moAroToBku. Ha mpoBeaeHue sk3ameHa
OTBOJISITCS YaChl 3aHSTUI [0 PACIIHUCAHUIO.

Cnaue »5K3aMeHa MpeIIIECTBYeT paboTa CTyJeHTa Ha JIEKIMOHHBIX, CEMHUHAPCKHUX
3aHATUAX M CaMOCTOsITENbHas paboTa MO HM3YyYEHHUIO MpeaMeTa M IMOATOTOBKH pedeparos.
OTcyTcTBHE CTyJOCHTAa Ha 3aHATUAX 0€3 YBWKUTENBbHON NMPUYMHBI M HEBBHINOJIHEHUE 3aTaHUN
CaMOCTOSITENIbHOM pabOTHI SBIIETCS OCHOBAHUEM JIJISl HEOMYIIEHUS CTYACHTA K SK3aMEHY.

[ToaroToBka K 3K3aMEHY OCYHIECTBIISIETCS Ha OCHOBAaHMHM METOAMYECKHX PEKOMEHIAINi
M0 JUCLMILIUHE U CIIHCKAa BOIPOCOB M3Y4aeMOMN UCHUIUIMHBI, KOHCIIEKTOB JEKIUH, YUeOHHUKOB
U Y4eOHBIX TOCOOUH, HAyYHBIX CTaTel, MHPOPMAIIUHU Cpellbl HHTEPHET.

3a 3-4 gHS MOArOTOBKM OOy4YaeMblil JOJIKEH CHCTEMaTHU3UPOBAaTh 3HAHMSI, MOJIyYEHHBIC B
TeueHue ceMectpa. BHauane cienyeT mpocMOTpETh BECh MaTepHall JUCHUIUIMHBI (MOIYJISI) U
OTMETHUTH TPYAHbIE AJisl cedst Borpockl. O0s3aTeabHO B HUX pa3o0parbes. B ciayyae HeymauHoro
pe3yabTaTta Takoro pa3doopa, ciemyer 3aJaTh 3T BONPOCHI MPEMOAaBaTEeN0 Ha KOHCYJIbTAIHH
nepes IK3aMEeHOM, MOCEIIeHNe KOTOPOil B 3TOM cilyyae SIBJISIETCS MOJIE3HOM U KennaTenbHOu. B
UTOTE TIepell SK3aMEHOM Ie1ecO00pa3HO MOBTOPHTH OCHOBHBIC ITOJIOKEHHS JUCIUILTAHBI C
OTMETKOU CTETNIeHH YCBOCHUS MaTepHana.

OcHOBHBIE TIPaBUIIa IOJTOTOBKH K SK3aMEHY.

1. Cnenyer opuHEHTHMPOBAaThCA BO BCEM MarepHalie M OOOCHOBAaHO PACIONOXKHTH €ro
COTJIACHO K3aMEHAIMOHHBIM BOIIPOCAM WJIM BOIIPOCaM, OOCYKIaeMbIX Ha CeMHHapax. | maBHOe
— 3TO OPUEHTHPOBAHHE B U3y4aeMOM JAUCLIUILIHHE.

2. Cama moJroToBKa HE JIOJDKHA OBITH CBSI3aHA C «3AaIIOMUHAHHEM», a B TIEPBYIO OYEpEab —
C TIEpPEOCMBICIICHHEM MaTepuaia, U Jake PaCCMOTPEHHUEM aJIbTePHATUBHBIX HJICH.

3. CrynmeHT AOJDKEH NPOJEMOHCTPUPOBATH HA HIK3aMEHE, YTO OH YCBOWJI «BCE», UTO
TpeOyeTcs 1Mo mporpamMmme oOyueHus WK 110 IporpaMMe KOHKPETHOTo Ipernoaasarens. Jlanee on
MOYKET BBICKa3aTh WHBIC, HO APTYMEHTUPOBAHHBIC TOUKH 3PCHHUS.

0) Ilopsinoxk mpoBeeHHs] TPOMEKYTOYHOH aTTeCTALMH, NMOKA3aTeJId M KPHUTEPUHU
OlleHUBAHUS

Kpumepuu oyenxu (6 coomeemcmseuu ¢ opmupyemvimu KOMHEMEHYUAMU U
NIAHUPYeMbIMU Pe3yTbmamamu 00yyenus):

— Ha OLEHKY «HEYAOBJIETBOPHTEJIbHO» — pe3yabTaT OOyueHUs He JIOCTUTHYT,
oOyJaromuicss HE MOXKET TOKa3aTh 3HAHWS Ha YPOBHE BOCIPOM3BENEHUS W OOBSCHEHUS
uH(pOpMaIlii, HE MOXKET MTOKa3aTh MHTEIUIEKTyalIbHble HABBIKU PEIICHHsI MPOCTHIX 3314,

— Ha OIICHKY «YAOBJIETBOPUTEIbHO» — O0yYArOIINNCS MMOKA3bIBAET MOPOTOBBIN YPOBEHD
c(OpPMHPOBAHHOCTU KOMIIETEHIINH, TO €CTh CTYJeHT ocBoui Oosee 50% ydyeOHOro MaTepuana u
MOXeET c(hOPMYITHPOBATH OCHOBHBIE MIOHITHS U ONPEICIICHHS 10 TUCIIATUIHHE;

— Ha OIEHKY «XOpomo» — oOydarouuiics TIOKa3blBaeT CpeJHUN  ypOBEHb
c(hOpMUPOBAHHOCTH KOMIIETEHIIUN, TO €CTh CTYJIEHT ocBomJ Oosiee 60% yueOHOro MaTepuana u
MOXeT ¢(hOpMYIUPOBATh BCE OCHOBHBIE MOHATUS M ONPEAEICHHS M0 TUCUUIUIMHE U KPOME 3TOTr0
CaMOCTOSITENIbHO MOJITOTOBUIJI OPUTHHAIBHOIO TBOPYECKYIO paboTy (pedepaT) U criocobeH ueTko
U3JI0KHTh €€ CyTh, BBIBO/IbI, OTBETUTH Ha BOIIPOCHI;

— Ha OIEHKY «OTJIMYHO» — OOy4YaromHMHCs TIOKa3bIBAa€T BBICOKHH YpPOBEHB
c(OpPMHPOBAHHOCTU KOMITETEHIIUH, TO €CTh CTYJIeHT ocBoma 6osee 70% ydeOHOro MaTepuana, T.
€. MOXeT cpOpMyIMPOBaTh BCE OCHOBHBIC MOHSTHS M ONPECIICHUS MO JUCIUILIMHE W KPOoMe
ATOT0 CaMOCTOSTENIHO TOATOTOBUII OPUTHHAILHOIO TBOPUYECKYIO paboTy (pedepar) u crocodbex
YeTKO W3JI0KHTh €€ CyTh, BBIBOABI, OTBETHTh Ha BOMNPOCH; KPOME OSTOTO CTYJICHT,
OPEeTEHAYIOIUI Ha OTIMYHYIO OIEHKY, JOJDKEH IPOJAEMOHCTPHPOBATh aHATUTHUYECKOE,
HECTaHJAAPTHOE MBIIUICHHE, KPEaTHBHOCTh M HAXOMYMBOCTh B OTBETAaX Ha JOMOJHHUTEIBHHBIC,
YCIIO’KHEHHBIE BOIIPOCHI MPETMOIABATENS B paMKaX U3y4aeMOi AUCIUILTHHBI.



8 YuedHo-MeTonM4eckoe U HHPOPMALHOHHOE o0ecneyeHne TUCHUIIINHBI (MOTYJIs1)

a) OcHoBHas JqUTEpPaTypa:

1. Pakou, A.I'. Koppo3usi u 3amura METalIOB : ra3oBas KOPPO3HsI METAIIOB : y4eOHOe
nocobue / A.I'. Pakou, FO.A. IlycroB, A.A. 'magkoBa. — Mocksa : MUCHUC, 2013. — 56 ¢c. —
ISBN 978-5-87623-733-0. — TekcT : »nekTpoHHbIH / JlaHb : 31eKTpOHHO-OMOIHMOTEYHAS
cucrema. — URL: https://e.lanbook.com/book/117238 (mara oGpamenus: 01.09.2020). —
Pexxwum noctyna: st aBTOpU3. TOIb30BATENECH.

2. IlycroB, IO.A. IlepcrieKTUBHBIE KOPPO3MOHHO-CTOMKHE MaTepualdbl M TEXHOJIOTHUU
3aIIUTBl METAJIOB OT KOppo3uu: AMOp(HBIE W HAHOKPUCTALUTUYECKHE MaTepHabl (METOIBI
MOJIyYeHUs, CTPYKTypa U KOPPO3UOHHAs CTOMKOCTBH) : yueOHoe mocobue / FO.A. IlycroB. —
Mocksa : MUCHUC, 2010. — 70 c¢. — ISBN 978-5-87623-383-7. — TekcT : aieKkTpoHHbIH //
Jlanp : snexTpoHHO-OMONMOTeuHas cuctema. —  URL: https://e.lanbook.com/book/117235
(mara oopamenusi: 01.09.2020). — Pexxum nocTyna: it aBTOpH3. OJIb30BaTeNeh

0) lonosiHUTeILHASA JIUTEPATypa
1. Komkun, b.B. Ceprudukanus u craHmapTu3aius 3alUThl OT KOPPO3HH : Yy4eOHO-

meToaudeckoe nmocodue / b.B. Komkun ; mox penakmmeir A.B. lyba. — Mocksa : MUCHUC,
2009. — 107 c. — ISBN 978-5-87623-232-8. — Tekcr : anmekTpoHHbIH // JlaHb : 3J€KTpOHHO-
oubnmuoreunas cucrema. — URL: https://e.lanbook.com/book/116810  (mata oOpamieH#Hs:
01.09.2020). — Pexxum mocTyma: Juis aBTOPH3. [TOJIb30BATENCH.

2. Ilycrog, KO.A. Koppo3us u 3amura METauIOB B Ta30BBIX cpelax : yueOHoe mocodue /
I0.A. IlycroB, A.I'. Pakou, B.A. bayrua. — Mocksa : MUCHUC, 2009. — 101 c. — ISBN 978-
5-87623-283-0. — TekcT : anekTpoHHBIN // JlaHb : 3JIEKTPOHHO-OMOIMOTCYHAS CHUCTEMa. —
URL: https://e.lanbook.com/book/117233 (marta obpamienus: 01.09.2020). — Pexxum gocryma:
JUIsl aBTOPH3. TI0JIb30BATEIIEH.

B) MeToanueckue yKazaHus:

1. ITyctos, }O.A. Koppo3us u 3amura Metaiios : yaeOHoe nocodue / FO.A. ITyctos, A.T.
Paxou, B.A. Baytun. — Mocksa : MUCUC, 2011. — 153 ¢. — Texkcr : anexktponHsIii // Jlans :
JJIEKTPOHHO-OMOMMoreunass cucrema. — URL: https://e.lanbook.com/book/117231 (nmara
obpamenus: 01.09.2020). — Pexwum goctyna: Ui aBTOPU3. MOJIH30BATEICH.

r) Ilporpammuoe obecnieuenne u MHrepHeT-pecypcenl:

Haumenosanue I10 Ne JloroBopa Cpok neiicTBHA JTHLCH3UU
MS Windows 7 J1-1227 o1 08.10.2018 11.10.2021
MS Office 2007 Ne 135 ot 17.09.2007 beccpouno
FAR Manager cBOOOHO pa(;_l['ISOCTpaHSIGMOG GeccpotHo
7 Zip CBOOOJTHO pacrpocTpaHsemMoe | 0eccpouHO

1. DnektponHas 0a3a mnepuoanyeckux wusganuii East View Information Services, OOO
«MBUC»: https://dlib.eastview.com/

2. HanmonanpHast WHOOPMAMOHHO-aHATUTHICCKAsT cucTeMa — POCCHUCKHI WHICKC HAYYIHOTO
mutupoBanus (PMHLY): URL: https://elibrary.ru/project _risc.asp

3. TTouckoBas cucrema Akaaemust Google (Google Scholar): URL: https://scholar.google.ru/

4. UndpopmanonHas cuctema - Ennnoe okHO goctyna Kk mHbopManuoHHbIM pecypcam: URL:
http://window.edu.ru/

5. ®epepanpHOE TOCYAAapCTBEHHOE OIOKETHOE YyupexaeHue «DeaepanbHbIi HWHCTUTYT
NPOMBIIIIEHHOM coOcTBeHHOCTHY: URL: http://www1.fips.ru/
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6. Poccuiickas

I'ocynapcrBenHas oubnmorexa. Karanoru:

https://www.rsl.ru/ru/4readers/cataloques/

7. ONEeKTPOHHBIE

pecypchl

oubIMOTEKHU MI'TY UM. .. Hocosa:

http://magtu.ru:8085/marcweb2/Default.asp

8. YuuBepcuretckas unpopmarponHas cuctema POCCHA: https://uisrussia.msu.ru

9. MexnyHaponHas HayKOMeTpHueckas pedepaThBHas ¥ IOJHOTEKCTOBas 0a3a JIaHHBIX
HayuHbIX u3ganuii «Web of science»: http://webofscience.com

10. MexnayHapoanas pedepaTuBHas W IMOJHOTEKCTOBas CIpaBoYHas 0a3a JIaHHBIX HAYYHBIX
usnanuii «Scopus»: http://scopus.com

11. MexayHapoaHas
http://link.springer.com/

0a3a  IOJHOTEKCTOBBIX  JKypHasoB  Springer  Journals:

12. MexayHaponHass KOJUICKIIMS HAYYHBIX IPOTOKOJIOB IO Pa3JIMYHBIM OTpaCisiM 3HAHUH
Springer Protocols: http://www.springerprotocols.com/

13. MexayHapoaHas 60a3a ClipaBOYHBIX M3JaHHUI 110 BceM oTpacisaM 3HaHuii SpringerReference:
http://www.springer.com/references

14. ApxuWB Hay4HBIX >KYpPHAJIOB

«HarmoHanbHpI  AJIEKTPOHHO-UH(DOPMAITMOHHBIH

koHopunym» (HIT HOUKOH): https://archive.neicon.ru/xmlui/

9 MarepuajibHO-TeXHUYECKOe ol0ecnedeHne JUCHUIIMHBI (MOAYJIs1)

[Ipy yreHny JeKUUH U BXOJAE NPAKTUYECKHUX 3aHATUN MCIOJB3YETCS WILIIOCTPAaTUBHBIN
MaTepuai B BUJIE IUIAKaTOB, YEPTEKEN, aTJIaCOB 110 KOPPO3UU U METO/IAM 3aLLUTHI.

Jlexuuy 4MTAIOTCA C UCIIOJIB30BAHUEM MYJIbTUMEAUMHOIO O00OpYyIOBaHUS, MPE3ECHTAIM-

OHHBIX MaTCPUAJIOB.

Ha Bcex mpakTHYeCKUX 3aHSATHSX CTYACHTHI PabOTalOT COBMECTHO C IOCIICTYIOIIUM
TPYONOBBIM ~ AHAJIW30M TMOJIYYEHHBIX PE3yIbTaTOB (KOJUIGKTUBHOE B3aUMOJCHCTBUE IO
TEXHOJIOTUM aKTUBHOT'O OOY4EHMUS).

Jlis BBINONHEHUS CaMOCTOSTENbHBIX 3aJaHU CTyJAEHTaM HEOOXOJUM IEepPCOHAIbHBIN
KOMITbIOTEp cO ctanaapTHbIM makeToM Microsoft Office (Word, Excel, Power Point).

MarepuaiabHO-TEXHUYECKOE 00ecIeueHrne JUCITUTIINHBI BKIIOYAET:

Tumn v Ha3BaHue
ayAUTOPUH

OcHareHnue 1abopaTopuu

VY4eOHble ayAUTOpUH IS
MIPOBEACHUS 3aHITHI JIEK-
[IMOHHOTO THIA U MPAKTH-
YECKUX 3aHATHI

MynbTUMEANITHBIE CPEACTBA XPAHEHHUS, IEpeaadYd 1
IpeJCTaBIeHNUs HHPOPMALIUU

Aynuropus Juis rpymmo-
BbIX U MHAMBHIYaJIbHBIX
KOHCYJIbTAllMH, TEKYILErO
KOHTPOJISI U TPOMEXKY-
TOYHOM aTTeCTallH

CrnennanusupoBaHHas MeOenb. MynbTUMeAUNHHbBIE CPEACTBA
XpaHeHus, epefadyn | MpeacTaBiIeHuss HHPOopMauu

Aynuropuu Juis caMmo-
CTOATENbHOU PaboThI:
KOMITBIOTEPHBIE KIIACCHI;
YUTAIbHBIE 3aJIbI OMOJINO0-
TEKHU

[Iepconanbuble KoMnbIOTEPHI ¢ TakeToM MS Office, BbIxo10M B
WHTepHeT u ¢ JOCTYNOM B 3JIEKTPOHHYIO HH(POPMALIMOHHO-
o0pa30BaTeNbHYIO0 Cpely YHUBEPCUTETA, YUTAILHBIE 3aJIbI
O6ubnuorexku

[Tomerienue it XxpaHe-
HUS ¥ IpoQHIIaKTHYEeC-
KOT0 00CTyKMBaHUS
yueOHOro 000pyAOBAHHUS

CneunanmsupoBanHast MeOesb. CTaHOYHBIH TapK 000pyI0BaHHS U
WHCTPYMEHTBI AJ1s TPOUIAKTUIECKOTO 00CTYKUBAHUS U PEMOHTA
y4eOHOro 0060py10BaHHS
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