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1. lean u 3agaun AUCHUATIHMHBI

1.1 Henp qucuuruivHel — GopMUpOBaHUE KOMIIETEHIIHIA:

IIK-1 CnocoOeH BBITIONHATE PaOOTHI MO 3alIUT€ BHYTPEHHEW IMOBEPXHOCTH METAJOKOHCTPYKIIUHA OT
KOpPO3HUH

1.2 Tumbl 3amad mpodecCHOHATBHOW JEATETLHOCTH, K KOTOPBIM TOTOBATCS OOydYaroluecs B paMKax
OCBOCHHUS JUCIUILTUHBL:

- OpPraHU3aLMOHHO-YIIPABICHYECKUN

- TEXHOJIOTMYECKUH

1.3 JlucuuriinHa OpUEHTHPOBAHA HAa MOATOTOBKY OOydYaroUIMXCs K MPO(ecCHOHAIbHOM AEATEIbHOCTH B
chepax: 26 XuMHUECKOE, XHMHUKO-TEXHOJIOTHYECKOE TPOU3BOACTBO (B cdepe  ONTUMH3ALUU
CYIIECTBYIOIIUX U Pa3pabOTKH HOBBIX TEXHOJIOTUH, METOZAOB U METOJUK MOJTYUYCHHUS U aHAJIN3a MPOIYKIIUH,
B c(hepe KOHTpOIS KauecTBa ChIPbs, MOMy(HaOpUKAaTOB M TOTOBOM MPOAYKIHMH, B cepe MacrnopTH3aluu U
ceprudukanuu npoaykuun), 40 CkBo3HbIE BUABI TPO(HECCHOHANBHON AEITETLHOCTH B MPOMBIIIICHHOCTH
(B cdepe HaydHOTEXHUYECKUX, OINBITHO-KOHCTPYKTOPCKUX pa3pabOTOK U BHEAPEHHUS XUMHUECKOU
NPONYKIMHM PA3IUYHOTO Ha3zHA4YeHHs, B cepe METPOJIOTUH CEepPTU(UKANN U TEXHUYECKOTO KOHTPOJIA
Ka4ecTBa MPOIYKIIUH)

1.4 B pe3ynbTare 0CBOCHHS JUCHUIUIMHBI y 00YYarOIUXCs TOJKHBI OBITH C(OPMUPOBAHBIL:

O06001TIeHHBIEC TPYIOBEIE Kon n HaumeHoBaHue
(yHKIMH / TPYAOBBIC komrtereHiu GI'OC BO,
(byrxirn / TpynoBsie WM HeobxoaMMOl 1 MHankaTopbl JOCTHKEHUS] KOMIIETEHIIAM
npodeccnoHaTbHbIC (hopMHpOBaHUS TPYJOBOTO
nercTBus (MIPH HAUTHIUAH WIH TIPO(heCCHOHATBLHOTO
npodcrangapra) TEHCTBUS
[MK-1 CnocoOeH BEIMONHATE (BeiOupaeT MeTOAbl  KOPPO3UOHHBIX  UCHBITAHUH U
paboTHI TIO 3alTUTe CHOCOOBI 3aIUTHI CONIACHO IMOCTABJICHHBIM 3a/1adaM
BHYTpPEHHEH OBEPXHOCTH
METaJIOKOHCTPYKIIHIA OT
KOppO3uu

1.5 CornacoBanue MEXAUCITUTUTMHAPHBIX CBA3EH MUCIUTIINH, 00€CIIEYNBAIOIINX OCBOCHUE KOMITCTCHITHI:

I[IK-1 CrnocobeH BBIMOMHATH, pabOThI 1O 3alIUTe BHYTPEHHEH IMOBEPXHOCTH
METaJOKOHCTPYKINI OT KOPPO3UU

Ne HaumenoBanue dopma
/o JUCUUILINH, o0yueH
OTIPEICTISIOINX us
MEXIUCIUTUIMHAPHBIE | OyHas
CBSI3H (cemect
p)
6|7
1 |3amuTa MeTamIoB OT +
arMochepHoi
KOppO3UHn
2 |MErnbuTops +
KOPPO3UHU METAIIJIOB
3 |CmauuBaHue u +
azcopOIus
4| Teopust KOppo3UH + | +
METaJIOB
5| Texnomoruueckas +

IMpaKTUKa




2. MecTo nucuuiuiaabl B cTpykrype OIl 0akanaBpuara:

JuctuminHa «Koppo3usi MeTanioB ¢ BOAOPOIHOW JENOISIPU3AIMEi» OTHOCUTCS K YacTH, (pOpMUPYEeMOi
y4aCTHHKaMU 00pa3oBaTeIbHbIX OTHOLIEHUH, y4yeOHoro rutana OIl mo nampasnenuto noarorosku 04.03.01
- Xumusl.

Hucuumza «Koppo3usi METAIIOB ¢ BOJOPOAHOMN ACNOIIPU3ALUECI) U3ydaeTCsa B 7 CEMECTPE.

3.00beM U coep:kaHMe TUCHUILTHHBI
3.1.00beM QUCIUILUIMHEL: 3 3.€.

Ounas: 3 3.e.
Bun yueOHo# paboThI (BCSEI;ZEOB)

O0mast Tpy10éMKOCTb TUCHUILIHHBI 108
KonrakTHas pabora 96
Jlexmmm (Jlextmm) 48
[Tpakruueckue (Ilpakt. pad.) 48
CamocrostensHas padota (CP) 12
3auer -

3.2.ConepxaHue Kypca:

No Haspanue Bun yuebnoit | dopmel TekyIero
TEMBI pasnena/TeMbl paboThI, yac. KOHTPOJIS
Jlek |IIpa | CP
L[UH | KT.
pao.
O]l0|O
7 cemecTp
1 VYoiekucnoTHas u TecTtupoBaHue;
CEPOBOJIOPOIHAS I [IpakTuueckoe
KOppO3us 8 3 2 3ajaHue I
MPaKTUYECKOM
MOJITOTOBKH
2 Muxkpobuonoruiaeck ] g | 2 Tectuposanue;
ast Koppo3us KOJIJIOKBUYM
3 Koppo3sus xene3a u ] g | 2 TectupoBanue
€ro CIUIaBOB
4 KopposuonHnoe TectupoBanue;
pacTpecKrBaHUE 8 8 | 2 KOJUIOKBUYM
OJ1 HaTIPSIKEHUEM
5 Koppo3sus nunka. 6 6 | 2 | Hayunsrii noknazg
6 Koppo3ust Hukens. 6 6 1 Hayunbrit nokinan
7 Koppo3sus Hayunsriit noknan;
AJTIOMUHUSA U 4 | 4 1 KOJUTOKBUYM
Martusi.

Tema 1. YuiekuciaoTHas u cepopogopoaHas kopposus (ITK-1)
Jlekumus.



ArpeccuBHBIE CBOICTBA Cpejl, COIEpKAIIUX YIIICKUCIIBIA a3, BCTPEYAIOUINXCs MPU J100bIue raza u HeTH.
ConepxaHue yIJIEKUCIOT0 ra3a B MPOAYKTaX CKBaXHWH. Koppo3WMOHHBIE MPOOJIEMbI, BOSHUKAIOLIUE MPHU
nepepabotke HepTH W mpH ee XpaHeHUH. PopMa CyIIECTBOBAaHMSA YIIEKUCIOTO Ta3a B HEPTH U
MHHEPAIU30BAHHOM IUIACTOBOM BOAE. BiusHME yYINIEKMCIOro rasa Ha KaTOIHBIA IPOLECC KOPPO3UHU
CTaJIbHOTO OOOpYIOBAaHUS: AJbTEPHATUBHBIE MEXaHU3MBbl Mpolecca. YYacTHE YIIEKHCIOTH B aHOAHOM
peakuuu: ypasHeHue Jle Bapma-Mwuimamca. @opMbl M BHIBl OCAJIKOB, OOpa3yIOUIMXCS  IPH
YIJICKACIOTHONM  KOPPO3UH, BIHSHME HUX CTIPYKTYpbl Ha CKOPOCTb paspylleHus. MexaHu3msl
KapOOHAaTHO-OKCH/IHBIX IUIGHOK: TOMOTEHHBIH ¥ TeTepOreHHbIH. BiusHHEe HHU3KOMOJIEKYISPHBIX
KapOOHOBBIX KHCIIOT Ha YIVICKHUCIOTHYIO KOPPO3HIO CTald. 3aliuTa OT YIJIEKUCIOTHOM KOpPO3HU:
BOJIOPACTBOPUMBIE M YIIIEBOJOPOAOPACTBOPHUMBIEC HHTHOUTOPHI YIIIEKUCIOTHON KOPPO3HUH.

CepoBogoponHass  kopposus. [IpuponaHble UCTOUHUKM — cepoBogopoaa. Dopmbl  CyIIECTBOBAHUS
CepoBOIOpOJa B IUIACTOBBIX Bojaax. ConepkaHHe CEpOBOJOPOAA B PA3IMYHBIX arpecCUBHBIX Cpeaax
HedTerazoqo0bIBalONIeH U MepepadbaThIBAIONIeH NPOMBIIUIEHHOCTH. CTUMYIUpPOBaHNUE KAaTOIHOM peakuuu
IIPU CEPOBOJIOPOAHON KOppo3uH. BimsHue cepoBomopona Ha aHOAHYIO cTaauio. Ponb cynbduma sxenesa
Kak 3¢¢eKTUBHBIX KaTomoB. IlutTHHrooOpasoBanue. CynbduaHas xpynkocTb. HVHrubuposanue
CEPOBOJIOPOTHON KOppo3uH. [IByx(]a3Hbie IMYIIbCHOHHBIE CPEIBI.

IIpakTnyeckoe 3ansATHE.
1.  ArpeccuBHbIE CBOHWCTBaA cpel] B HE(YTIHON M ra30400bIBaIOIIEH TPOMBIIIUIEHHOCTH.

2. YmiekuciaoTHasi KOppo3usi: MeXaHu3M KarogHoro npouecca. [logxoast ne Bapna-Mwnamca,
®oxkuHa, JIlynesa u np.

3. YmuekucioTHas KOppo3us: MEXaHU3MbI aHOJTHOTO mpoliecca. MHrubupoBanue.

4.  ®opma HaxoXKIeHUsI CepoBOOpoaa B pacTBope. [IpoayKThl CEpOBOAOPOIHON KOPPO3UH CTAJICH:
YCUJICHUE aHOJHOM peaKuu B IPUCYTCTBUU CEPOBOAOPOIA.

5. CepoBomopoaHast KOppO3Hsl: YCKOPEHUE KaTOIHOM peakliuy B IPUCYTCTBUH CEPOBOAOPOAA.
6 Ponb cyns(humoB xene3a B CEpOBOOPOTHON KOPPO3UH Kelle3a U CTAJICH.
7. CynbdunHas XpynKoCTh CTaJIM U €€ HHTHOMpPOBAaHUE.
8 NHrnbupoBanue cepoBOIOPOTHON KOPPO3HUHU.
3anaHus AJ151 CAMOCTOSITEILHOI padoThI.

Hcnoneayst mo6bie nHGOPMAIIMOHHbBIE peCypChl HAWTH, 3aKOHCIIEKTUPOBATh U MMPOAHATU3UPOBATH HAYUHYIO
CTaTbl0, MOCBALICHHYIO

a) YITIEKUCIIOTHON KOPPO3UH CTaJIH,

0) CepOBOIOPOIHON KOPPO3UH CTAIH.

B) U3yUYCHUIO HOBBIX HHTHOUTOPOB KOPPO3HH JKeJie3a M CTAH B CEPOBOOPOICOACPIKAIINX PACTBOPAX.
I') MHTUOMPOBAHUIO KOPPO3UHU YITIEPOIMCTON CTANIM B YIIEKUCIOTHBIX PacTBOpax.

Tema 2. Mukpoouosoruyeckas kopposus (IIK-1)
Jlexknus.



buonornueckass koppo3us, OHOXMMHYECKOE pa3pylleHHE METAUIOB, MUKPOOHOJIOTHYECKas KOpPpO3usl.
[TpuynHBI ¥ BUABI MHUKPOOMOJIIOTMYECKOW KOPpPO3UU. AHA’pOOHBIE M a’pOOHBIE MHUKPOOPIaHU3MBI,
aBTOTOpOPBI U TeTepoTpodbl. OCHOBHBIE aHa’pOOHbIE OaKTepHM, BIUSIOIIMNE HAa PACTBOPEHUE
CynbarBoccTaHaBnuBaromue 0aKTepuH, UX paclpoCTPaHEHUE U YCIOBHS )KU3HEICITEIbHOCTH. BriusHue
Cynb(aTBOCCTAHABIMBAIOIIMX OaKTepHii Ha OXpynuuBaHHe cTayned. Teopus MHKPOOHOIOTHYECKON
koppo3un Bonbrorena Kypa. HutparBoccranaBiuBaromue OakTepuu U OakTepuu, o0pasyrolnue METaH:
YCIOBHSI MX JKU3HENEATENIPHOCTH M MEXaHU3M YydacTHs B KOPPO3MOHHOM Ipouecce. AspoOHbIE
MHUKPOOPTaHU3MBL: OaKTEpHH, OKUCISIOIIUE cepy, cepoOakTepuu, OaKTepuu, OCAXKIAIOIINE JKENe30 H
Mmapranell. OCHOBHbIE Mepbl OOpbOBI ¢ MUKPOOHOJIOTHYECKOM KOppO3HMEH: MpeJOTBpalleHNEe MOTaIaHus
MHUKPOOPI'aHU3MOB B YCTAHOBKH ((MIIBTpAIHsl), MTOIBEPKEHHbIE OMOXUMHUYECKOW KOPPO3UH; YHUUTOKEHHE
YK€ MMEIOUINXCSI MUKPOOPTaHW3MOB (MCIOJIb30BaHHE SJ0B OPTaHUYECKOW M HEOPraHWYECKOH MPUPOBI,
aHTUOMOTHKOB, TOJABICHHE OOMEHHOM MAEATENbHOCTH MHKPOOPTaHU3MOB, HANpUMEp, a’paruen uis
aHadpOOHBIX  OakTepuil), NPEAYNpPEkKJCHHE KOHTAKTa MHMKPOOPraHM3MOB M  MPOAYKTOB  HX
KHU3HEACATETLHOCTH C 3alllMIIAacMON TMOBEPXHOCTHIO MeTayia (IPUMEHEHHE MOJIMMEPHBIX 3alIUTHBIX
MOKPBITUH, TOKPBITUS XPOMHUCTBIMU COCIMHEHUSAMH, (DEHOJbHAS TNPONUTKA H3OJISALUH), NPHUMEHEHHE
KaTOJHOM 3allUTHI.

IIpakTH4Yeckoe 3aHATHE.

MukpobOuonornueckas KOppo3usi: a’dpoOHbIC U aHadPOOHBIE OAKTEPHH.

Kopposus nox aelictBueM cynbdaT BOCCTaHABIMBAIOIINX OAKTEPHIA.

Koppo3us npu ydacTiy HUTPAaTBOCCTaHABIMBAIOIUX U 00pa3yIOIUX METaH OAKTEPHH.

AdpoOHBIE MUKPOOPTaHU3MbI BBI3BIBAIOIINE MUKPOOHOIOTHUECKYIO KOPPO3HIO.

Mepbl 60pb0BbI ¢ MUKPOOHOJIOTMYECKOM KOPPO3ZUCH.

A o e

Bnusiaue 6akrepranbHbIX MEeTabOMUTOB Ha Koppo3uto ctanu B npucytctBun CPb. HaBonopoxxuBanue
ctanu B npucyrctBun CPb.

7. BrausHue GU3UKO-XUMHUECKUX YCIOBHM cpebl Ha akTuBHOCTH CPb
3aganus 1J151 CAMOCTOSITEJIbHOM PadoThlI.

Hcnonb3yst mo6bie HH)OpMAIIMOHHBIE PECYpChl HAWTH, 3aKOHCIIEKTHPOBATh U MIPOAHATU3UPOBATH HAYYHYIO
CTaThlO, IIOCBAILLICHHYO

a) MUKPOOHOJIOTHYECKOM KOPPO3HUH CTAJIH;

0) 3ammTa OT MUKPOOHOJIOTHYECKON KOPPO3HH.

a) BIMSHUIO HEKOTOPBIX a30TCOAEPKALUX ITPOAYKTOB HA HABOJOPOXKUBaHKE CTau B ipucyTcTBuu CPb.
0) MeTo/IaM 3aIIUThl CTAJU B YCIOBUSIX KOppo3uu B mpucytcTBuu CPh.

Tema 3. Koppo3us xkesie3a u ero ciiiasos (I1K-1)
Jlekumus.

Karoaublit 1 aHOIHBIM MpOIECCHl PACTBOPEHUS XKelle3a B Pa3iMuYHBIX Cpelax, JIMMUTUPYIOLas CTaiusl.
Bnusinue goctyma KucCiopoaa Ha CKOPOCTh PacTBOPEHHs jkele3a U ero ciuviaBoB. [loBenenue sxenesa B
pacTBOpax pazIUYHbIX KUCIOT (OKHCISAIONUX U HEOKUCIAOmuUX ), Bnusinue pH cpensl. Kopposus xenesa B
pacTBopax cojiell pa3TU4YHON KOHIEHTpPAlMW M IMpHUponbl. BiusHue cocraBa cTanmu W JIETUPOBaHHUS Ha
KOPpPO3WOHHYIO CTOHMKOCTh CTaJICH, BIHSHUE TEPMUYECKOM 0O0pabOoTKM u CTpYKTyphl. Kopposus
JIETUPOBAHHBIX M HEJIETMPOBAaHHBIX UYTYHOB B pa3MYHbIX Ccpeflax, sBleHue rpadurtuzannu. OcCHOBHbBIE
BUJBl HEpKaBerOMX crajieil u Koppo3moHHAs CTOMKOCTh HEPKABEIOIIUX CTAJIC: MapTEHCUTHBIH,
dbeppuTHBINA, aycTeHUTHBIA. CEHCHOMIM3UPOBaHHBIE CTANH. [[MTTHHTOBAs KOPPO3Hs HEPIKABEIOMIUX CTaJIeH
B MOPCKOM BOZIC 1 MEPbI OOPHOBI C HEH.

IIpakTH4eckoe 3aHATHE.
Koppo3us xkene3a u HelernpoBaHHBIX CTANIEl B KMCIIBIX, IEJI0YHBIX U HEUTPAIbHBIX CPEIaX.
Koppo3us xene3a u HeJerupoBaHHbBIX CTalIeld B pacTBOPAX COJICH.
Bnusiare Tepmudeckoit 00paboTKH HEJIETUPOBAHHBIX CTAJICH Ha UX KOPPO3UOHHYIO CTOMKOCTb.
Koppo3us nernpoBaHHbIX U HEJIETUPOBAHHBIX UyTYHOB B Pa3JIMYHbIX CPElax.
OCHOBHBIE KJIaCChl HEPIKABEIOIINX CTAJICH.
Bnustnue coctaBa cTany Ha KOPPO3HOHHYIO CTOMKOCTb.

NNk W=

[TuTTHTOBAs KOPPO3HS HEPKABEIOUIUX CTAJICH.



3ananus 1J151 CAMOCTOSITEILHOI padoThI.

Hcnoneayst mo6bie nHGOPMAIMOHHBIE peCypChl HAWTH, 3aKOHCIIEKTUPOBATh U MMPOAHATU3UPOBATH HAYUHYIO
CTaTbl0, MOCBAUICHHYIO KOPPO3HH KeJle3a U €r0 CIUIAaBOB B PA3IIUYHBIX CpeAax, HaIpUMep:

a) U3y4YEeHHE HOBBIX HHTUOUTOPOB KOPPO3UHU KeJle3a U CTAIHM B CEPHOKHCIIBIX PACTBOPAX.

0) HHTHOMPOBaHNE KOPPO3UHU CTAIH B MACIIaX CHHTETUYECCKUMU KUPHBIMH KHCIIOTAMH.

B) KOPPO3HOHHOE MOBe/ieHne yrepoauctoi ctainu Ct3 B BOOHBIX YKCYCHOKHCIBIX Cpefax.

I') BIUsIHUE MaciaopacTBopuMoit pucanka TBK-1 nHa xopposuto cranu Cr3.

1) WCCJIeIOBAaHWE BIMSHHUS THOMOYEBHMHBI Ha muddy3uro Bomopoja dYepe3 CTalbHYI0O MEMOpaHy B
BOJHO-3TWJICHIIIMKOJIEBBIX pacTBopax HCI.

€) BIWJHME KaTOAHOW  jJenojisapu3anyi  Ha auddy3uo  BomopoJa B CTallb B CHCTEME
ATUJICHIJIMKOJIb-BOJ1a-XJIOPOBOAOPO.

) BIMSHUE KaTOAHOM JENONSIpU3allid Ha HABOJOPOKMBAHUE CTald B BOJHO-ITHJICHIIMKOJIEBBIX
pacTBopax XJIOpOBOJOPO/A.

3) UCCIIEZIOBaHNE BOJIOPOIOTIPOHUIIAEMOCTH CTAJIA B KUCIIBIX 3TUJICHIJIMKOJIEBBIX PACTBOPAX.

M) WCCIIEZIOBaHWE KHHETUKH pa3psga MOHOB BOJOPO/AA Ha JKejie3e apMKO B BOIHO-ITHJICHITTUKOJIECBBIX
pacTBoOpax XJIOPOBOAOPOJIA.

K) MCCTIeIOBAaHNE HABOJOPOXKMBAHUS CTAIM U KMHETUKH pa3psa MOHOB BOAOPOAA HA JKee3e B KUCIBIX
BOJIHO-ITHUJICHITIUKOJIEBBIX PACTBOPAX.

) BIUSHUE PsAZIa CTUMYJISITOPOB Ha HABOJIOPOKMBAHUE CTAIIA BOTHO-ITHIICHITIMKOIEBBIX pacTBopax HCI.

Tema 4. Koppo3nonnoe pacrpeckuBanue noja Hanpsikenuem (ITK-1)
Jlexknus.
Koppo3uonnoe pactpeckuBanue mnoj HampsbkeHueM skenesza u cranei (KPH): mpuuuHbl KOppO3UOHHOTO
pacTpecKuMBaHMs, CHEIU(PHUECKUE CpeIbl, BBI3BIBAIOIIME KOPPO3MOHHOE  PACTPECKMBAHUE  TIOA
HanpspkeHueM. OcHoBHble Mepbl 060pbObl ¢ KPH: cnemmanbHas Tepmuueckas oOpalorTka, nimyOokas
XoJofHass 00paboTKa, Topsiyas MpOKaTka, MOBEPXHOCTHBIM HaKIeN U ApoOecTpyiiHas o0paboTka, KaToaHas
3alIUTa, MCIOIB30BAHKE CIEIUANbHBIX CIUIaBOB, MCIIOJIb30BaHHE MHTUOMTOPOB. MeXaHHW3M U OCHOBHBIC
TEOPUH KOPPO3UOHHOTO PACTPECKUBAHUS IO/ HAMPSHKEHUEM: JJIEKTPOXUMHUYECKas U aICOPOLIMOHHAS.

Bonoponnoe pactpeckuBanme: cxoactBo M pazinuns ¢ KPH. [IpuunHbl BOGOpOAHOTO pacTpecKUBaHUA U
METO/Ibl €0 MPEAOTBPALLECHUS.
IIpakTnyeckoe 3ansATHE.
1. Koppo3uoHHoe pacTpecKHUBaHUE O] HAIIPSHDKEHUEM JKeJie3a U CTaJlel: BIMSHHUE COCTaBa pacTBOpa,
CTaJld U €€ TePMOOOPaOOTKH.
2. Mepsl, o3BoMsIONTINE H30EraTh KOPPOSHOHHOTO PACTPECKUBAHMSI ITO]T HATIPSIKEHUEM.
3. XapakTepHble MPU3HAKH KOPPO3UOHHOTO pacTpecKUBaHUs 1Mo HanpsbkeHueM. Crernuduueckue cpesbl,
BBI3BIBAIOIINE €TO.
4. DneKkTpoxuMHUUecKas TEOpHsi KOPPO3UOHHOTO PACTPECKUBAHUS MO HAPSIKEHUEM.
5. AncopOruoHHast TEOPHUS KOPPO3UOHHOTO PACTPECKUBAHUS TIOJ] HAIPSHKCHUEM.
6. BomopomHoe pacTpeckruBaHue.
3anaHus AJ51 CAMOCTOSITEILHOI padoThI.

Hcnoneayst mo6bie nHGOPMAIIMOHHbBIE peCypChl HAWTH, 3aKOHCIIEKTUPOBATh U MMPOAHATU3UPOBATH HAYUYHYIO
CTaTbl0, MOCBAUICHHYIO U3YUYEHHUIO KOPPO3UOHHOTO PACTPECKUBAHUS MO HAIIPSKEHUEM.

Tema S. Koppo3us nunka. (I1K-1)
Jlexknus.
[TonsipuzanmoHHble KpPUBbIE W KpHUBBbIE 3apsbkeHus. Koppo3WOHHbBIE MOTEHIUMa bl. Buasl Koppo3uwu.
[lepenanpsikeHre BomOpoAa: JUMHUTHpyIomias craaus. Koppo3usi LMHKa M €ro CIUJIaBOB B PA3IMYHBIX
cpenax. Koppo3ust IUHKOBBIX OKPBITHM. bronoruueckoe u TOkCHuecKoe JeHCTBUE LIMHKA.

IIpakTnyeckoe 3ansATHE.
1. Uro Ha3pIBaeTcsa KOppo3uel Merasia?
2. Kakwue nBa OCHOBHBIX BHJIa KOPPO3UH CYLIECTBYIOT?



Uro Takoe XUMHUYECKas KOPPO3HsL?

UTo Ha3bIBAETCS ANEKTPOXUMHUYECKON KOPPO3UEH?

KakoBbI Ko/IMYecTBEeHHbIE TOKA3aTeJH KOPPO3HH

KakoBbI OCHOBHBIE THITBI 3aBUCUMOCTH CKOPOCTH KOPPO3UHU MeTauioB oT pH cpeasi?
Jaiite onpeneneHue dIEKTPOXUMUYECKON KOPPO3UH, UCXOS U3 MEXaHU3Ma €€ IIPOTEKAHUs.
Yrto Takoe KOHTPOJIUPYIOMIHKA GakTop KOppo3un?
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9. Uro 3HAUUT: U3YUUTH POLIECC KOPPO3UU?

10.  Koraa Bo3MOX»Ha BOAOPOAHAS U KUCIOPOAHAS JCTONspU3aius?

11.  KaxoBbl KOpPpO3UOHHBIE MOTEHIIMAJIBI LIMHKA U OT YETO OHM 3aBUCHT?

12.  KakoBO CTpO€HHE HUHKOBBIX MTOKPHITHIA?

13.  Vkaxwurte OMOIOTHYECKOE M TOKCHYECKOE IeHCTBUE IIMHKA.
3ajaHus 1J151 CAMOCTOSITEJIbHOM PadoThI.

Hcnonb3yst mo6bie nHDOpMAIIMOHHbBIE PECYPChl HAWTH, 3aKOHCIIEKTHPOBATh U MIPOAHATU3UPOBATH HAYYHYIO
CTaTblO, IIOCBAILEHHYIO UCCIEA0BAHUIO KOPPO3UU LIUHKA UJIU €0 CIUIABOB

Tema 6. Koppo3usi nukedns. (IIK-1)
Jlekumus.

Koppo3us Hukens. Hukenb u ero cmnaBsl. MexaHusm Koppo3ud. Koppo3moHHBIE MOTEHIMABI.
[TaccuBHOCTh. Buasl koppo3uu. Kopposuss B paznuuHbix cpenax. llepenampsbkeHne Bomopoja:
JTUMUTHPYIOIIAs CTAIMSI.

IIpakTH4Yeckoe 3aHATHE.
KakoB MexaHH3M XUMUYECKOU KOPPO3Un?
KakoB MexaHU3M 31€KTPOXUMUYECKON KOPPO3UU?
UTto Takoe BOOPOHAS NeNOIIpU3als?
UT0 Takoe NacCCUBHOCTb METAJLJIOB?

Nk -

Kakue crutaBel HUKENst BAaM U3BECTHBI? YKKHUTE 00JIaCTH UX MIPUMEHCHHUS.
3ananus AJ51 CAMOCTOSITEILHOI padoThI.

Hcnoneayst mo6bie nHGOPMAIIMOHHBIE peCypChl HAWTH, 3aKOHCIIEKTUPOBATh U MMPOAHATU3UPOBATH HAYUHYIO
CTaTblO, MOCBAUICHHYIO UCCIIEJOBAHUIO KOPPO3UU HUKEIIS U HUKEJIEBBIX CIUIaBOB.

Tema 7. Koppo3us anromunus u maraus. (IIK-1)
Jlexknus.

Koppo3ust anmtomunusi u maraus. AnoMUHUN. BiusHue COCTOSHHS MOBEPXHOCTH Ha KOPpO3ui0. Bujbl
koppo3uu. Kopposusi B paznuunbix cpenax. Meroasl 3alUThl OT KOppo3uu. Marauii. Bnusitnue coctosiHus
MOBEPXHOCTH Ha KOpPO3WI0. BrusHue coctaBa M TepMUYECKOW 00paboTku Ha Kopposuio. Kopposws B
pa3nuuHbIX cpenax. MeToasl 3auTel OT KOppo3uH. [lomydenne Marums u ero CIuiaBoB.

IIpakTH4eckoe 3aHATHE.
Kaxk BiusieT cOCTOsIHMA MOBEPXHOCTH aTIOMUHUSA HA €T0 KOPPO3HOHHYIO CTOMKOCTB?
VYKakute BUIbI KOPPO3UOHHBIX PA3PYLIECHUN, XapaKTEPHBIX UL AJIFOMUHUS U €r0 CIUIABOB.
Kakue criocoObI mosydeHusi OKCHIHOM TUICHKH Ha TTIOBEPXHOCTH aJTFOMHUHHUS ?
Onucarb XMMU3M IPOLECCA aHOAUPOBAHMSL.
[Ipn KakuX yCIOBHUIX MOXKHO ITOJIYYUTh TOJICTBIE AHOJIHBIE TUICHKHU?
Kak MoxHO YBCIUYUTD 3alIUTHLIC CBOMCTBa AHOAHBIX OKCUIOHBIX IUIEHOK?
KakoBo BimsiHME cocTaBa U TEPMUUECKON 00pabOTKH Ha KOPPO3HUIO MAarHUSI.
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VYkaxxkure 06HaCTI/I MPUMCHCHUA Mardvsd U €ro CIIJIaBOB.
3aganus AJ151 CAaMOCTOSITEJIbHOM PadoThI.

Hcnonb3yst mo6bie HHDOpMAIIMOHHbBIE PECYPChl HAWTH, 3aKOHCIIEKTHPOBATh U MIPOAHATU3UPOBATH HAYYHYIO
CTaThlO, IOCBALEHHYIO HCCIEA0BAHUIO KOPPO3UU MarHus U aJIFOMUHUS UJIU CIUIABOB HA UX OCHOBE.

4. KoHTpO/Ib 3HAHUI 00yYAKOIIMXCS U THIIOBbIE OLIEHOYHbIE CPeACTBA



4.1. Pactipenenenue 0amios:

TeKylui KOHTpostb — 70 6aioB

7 cemecTp

KOHTPOJBHBIE Cpe3bl — 3 cpe3a mo 10 6amioB KaxabIi
npemMuaabHbie 0amisl — 10 6amoB

Pacnipenenenre 6aJiioB 10 3aaHKSIM:

No  [HaszBanue Ttembl | DopMbl Max. MeTtoauka mpoBeICHUS 3aHATHS U OLICHKU
Te | /BHJ y4eOHOH |TEKyIEro | KoJI-BO
MBI paboTHI KOHTpOJs | OayuioB
/ cpe3bl
1. |Yrnexucnornas | Tectupos 5 Tect cocrout u3 10 Bompocos. (0,5 G6amna 3a KaxIblid MPaBUIbHBIA
" aHue otBeT u3 10 mpeaIoKeHHBIX BOIPOCOB).
CCPOBOAOPOIHA | [IpakTHye 5 5 0amIoB - CTYOCHT CaMOCTOSITCIHO MOXKET BBIOpAaTh METOIMKHU
4 KOppo3usd CKO€ oleHKH 3(P(PEKTUBHOCTH TPEIVIOKIACHHBIX €My HHIHOUTOPOB,
3a/laHue MPOBECTH aHAJIN3 TMOJYYSHHBIX PE3yJAbTaTOB M CPOPMYIHPOBATH
TUTS BBIBOABI, 2 - 4 Oamia - CTYOIEHT MOXKET TIPOBOIWUTH AaHAIINA3
MpaKTHYEeC MPEUIOKEHHBIX MHTHOMTOPOB 1O METOAWKAM, IPEI0KEHHBIM
KoM npenogasatenemM. 0 - 1 6am - He MOXKET CaMOCTOATEITEHO BEITIOTHUTE
TIOJITOTOBK HEOOXOIMMBIH SKCTIEPIMEHT
u
2. | Mukpobuonoru | Tectupos 10 Tect cocrout u3 20 Bompocos. (0,5 Oamna 3a KaxIblid MPaBUIbHBIA
qyeckas aHue oTBeT u3 20 MpeIoKESHHBIX BOIIPOCOB).
Koppo3us KOJUIOKB 10 KommokBuyMm cmaercst B yCTHOH (GopMme TIO TpeaBapUTEIbHO
HYM(KOHT 0003HAaYEHHBIM TEOPETHYECKHM BONpOCcaM U MaKCHMAaJIbHO
POJIBLHBII orennBaercs B 10 Gamos:
cpe3) 9-10 0aJIOB  BBICTAaBIAETCSA, €CIHH  CTYIGHT OOHApPyKWI
BCECTOPOHHEE, CUCTEMaTHYECKOe U MITyOOKOe 3HAHWE MPOTPaMMHOTO
Marepuana, yYMEHHE cBOOOITHO BBITIOTHSTH 3a/1aHus,
MPETyCMOTPEHHBIE MPOTPAMMOM, OCBOMBIIMI OCHOBHYIO, u

3HAKOMBIM C JOTIOJHUTENbHOW JuTeparypoil. OTBET NOCTpOEH
JIOTUYHO, MarepHhall M3JIaraeTcs YETKO, SICHO, XOPOIIWUM S3BIKOM,
apryMEHTHPOBAaHO, yMECTHO UCHONb3yeTCs HWHGOPMAIMOHHBIA U
WUTIOCTPATUBHBIA Marepuan (MPUMEpPsl M3 TPAKTHUKH, TaOIHIIbI,
rpaduku ¥ T.71.). Ha Bompockl oTBeuaeT KpaTko, apryMEHTUPOBAHO,
YBEPEHHO, 10 CYIIECTRY.

8-7 0a;utOB BBICTABIISACTCS, €CIU CTYACHT OOHAPYKIII JOCTATOUYHO
[TyOOKHE 3HaHUS MPOTPAMMHOTO MaTephaia, yMEHHE HCIOIb30BaTh
paHee TONYyYEeHHbIE 3HAHHUS C BHOBb NMPHUOOPETEHHBIMH, MPUMEHATH
X Ha mpaktuke. OTBET MOCTPOEH JIOTUYHO, MaTepuaj H3Jiaraercs
XOPOIINM SI3BIKOM, MIPHUBIIEKAETCS UH(QOPMATHBHBIN u
WUTIOCTPUPOBAHHBIN MaTepHa, HO MPU OTBETE JIOMYCKAaeT HEKOTOPbIE
MOTpeImHOCTH.  Bompocsl, 3amaBaeMble  TperojaBareiieM, He
BBI3BIBAIOT CYIIECTBEHHBIX 3aTPYIHEHUH

5-6 0ayuIoB: CTYIEHT MOKAa3bIBACT HE JOCTATOYHBIM ypOBEHb 3HAHUUN
y4e0HOTO U JIGKIIMOHHOTO Marepuala, He B MOJHOM 00ObeMe BiaieeT
MPaKTHYECKUMH HaBBIKAMH, YyBCTBYET ceOsi HEYyBEpPEHHO IIPH OTBETE
Ha BOTPOCHL. B OTBeTe HE Bcerna MPHUCYTCTBYET JIOTHKA, apTyMEHTHI
MIPHUBIIEKAIOTCS HEJOCTATOYHO Beckre. Ha mocTaBieHHBIE BOMPOCHI
3aTpyaHSETCS C OTBETaMH, IOKa3bIBa€T HENOCTAaTOYHO TIIyOOKHe
3HAHUSA

0-4 OaJIIIOB: CTYICHT ITOKa3bIBACT cabbIit YPOBCHB
npoeCCHOHANBHBIX ~ 3HAHUWM,  3aTpyJHSeTCs  TpU  aHAIU3e
MpakTHYeCKuX cuTyanuil. He Moxer mnpuBecTH mpuMepsl U3
peanbpHON TpakTUKH. HeyBepeHHO M JIOTHYECKH HEToCeI0BaTeIbHO
u3Naraer Marepuan. HempaBmibHO OTBeUaeT Ha MOCTaBJICHHBIE
BOIIPOCHI WJIH 3aTPYIHSIETCS C OTBETOM
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Koppo3zus Tectupos 10 Tect cocrout u3 20 Bompocos. (0,5 Oamna 3a KaxIblid MPaBUIbHBIA

JKeJe3a v ero aHue oTBeT U3 20 MpeyIoKEeHHBIX BOIPOCOB).
CILIaBOB

Kopposzuonnoe | Tectupor 10 Tect coctout u3 20 Bompocos. (0,5 Oaina 3a KaKAbIH MpaBUIHHBIN
paCTpECKHBAaHHUE | aHUE oTBeT U3 20 MpeyIoKEHHBIX BOIPOCOB).

noxn KOJIJIOKB 10 KommokBuyMm cmaercst B yCTHOH (GopMme TIO TpeaBapUTEIbHO

HAIIPSHKCHUEM | gymM(KOHT 0003HAaYEHHBIM TEOPETHYECKHM BOIpOCcaM U MaKCHUMAJIbHO

POJIBLHBII orennBaercs B 10 Gamos:

cpe3) 9-10 0aJUIOB  BBICTABISIETCS, €CIH  CTYJCHT OOHApYXKHUII

BCECTOPOHHEE, CUCTEMaTHYECKOe U IITyOOKOe 3HAHWE MPOTPaMMHOTO

Marepuana, yYMEHHE cBOOOITHO BBITIOTHSTH 3a/1aHus,

MPEyCMOTPEHHBIE MPOTPAMMOM, OCBOHMBIIMI OCHOBHYIO, u

3HAKOMBIM C JOTIOJHUTENbHOW JuTeparypoil. OTBET NOCTpOEH
JIOTUYHO, MaTepHhall M3JIaraeTcs YEeTKO, SICHO, XOPOIIWUM S3BIKOM,
apryMEHTHPOBAaHO, yMECTHO HCHONb3yeTCs HWHGOPMAIMOHHBIA U
WUTIOCTPATUBHBIA Marepuai (MPUMEpPsl M3 TPAKTHUKH, TaOIHIIHI,
rpaduku ¥ T.71.). Ha Bompockl oTBeuaeT KpaTko, apryMEHTUPOBAHO,
YBEPEHHO, I10 CYIIIECTRY.

8-7 0auIOB BBICTABISAETCS, €CIU CTYJCHT OOHAPYXWJI JIOCTATOYHO
IyOOKWe 3HAHWS MPOTPaMMHOTO Marepuaia, YMEHUE HCIOJIb30BaTh
paHee TONy4YEeHHbIE 3HAHHS C BHOBb NMPHUOOPETEHHBIMH, MPHUMEHATH
X Ha mpaktuke. OTBET MOCTPOEH JIOTUYHO, MaTepuaj H3Jiaraercs
XOPOIINM SI3BIKOM, MIPUBIIEKAETCS WH(POPMATHBHBIN u
WUTIOCTPUPOBAHHBIN MaTepHa, HO MPU OTBETE JIOMYCKAET HEKOTOPbIE
MOTpeIHOCTH.  Bompocsl, 3amaBaeMble  TperojaBareiieM, He
BBI3BIBAIOT CYIIECTBEHHBIX 3aTPYIHEHUH

5-6 0ayuIoB: CTYIEHT MOKAa3bIBACT HE JOCTATOYHBIM ypOBEHb 3HAHUUN
y4e0HOTO U JIGKIIMOHHOTO Marepuala, He B MOJHOM 00ObeMe BiaieeT
MPaKTHYECKUMH HaBBIKAMH, YyBCTBYET ceOsi HEYyBEpPEHHO IIPH OTBETE
Ha BOTPOCHL. B OTBeTe HE Bcernma MPHUCYTCTBYET JIOTHKA, apTyMEHTHI
MIPHUBIIEKAIOTCS HEJOCTATOYHO Beckre. Ha mocTaBieHHBIE BOMPOCHI
3aTpygHSETCS C OTBETaMH, IIOKAa3bIBa€T HEMIOCTAaTOYHO TIIyOOKHe
3HAHUSA

0-4 OaIIIOB: CTYICHT ITOKa3bIBACT cabbIit YPOBCHB
npoeCCHOHANBHBIX ~ 3HAHUWM,  3aTpyJHseTcs TpuU  aHAIU3e
MpakTHYeCKUX cuTyanuil. He Moxer mnpuBecTH mpuUMepsl U3
peanbpHON TpakTUKH. HeyBepeHHO M JIOTHYECKH HEeroCseI0BaTeIbHO
v3Naraer Marepuan. HempaBmibHO OTBEUaeT Ha MOCTaBJICHHbBIE
BOIIPOCHI WJIH 3aTPYIHSIETCS C OTBETOM
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Koppo3zus
[IIHKA.

Hayunerit
JTOKJIa]

10

YcTHOE BBICTYIIIIEHHE CTYIEHTA 110 BOIIPOCAM MPaKTHUECKOTO 3aHATUSA
c uenpto Oomee OOCTOSATETHHOTO OCBEUICHUS TMPOTPAMMHOTO
Marepuaia ¢ MpUBJICYCHUEM HanOoJiee COBPEMEHHBIX HCCIIECTOBaHUI
B 00J1aCTH KOPPO3HOHHOM HayKu. B moknage nomkHa OBITH OTpakeHa
JUYHOCTHAsl 3HAYUMOCTh MPOJENaHHOH IOMCKOBOM pPaboTBl MU
HaMeueHbl NEPCHEKTUBBl MPOJOIKEHHUS HCCIENO0BaHHUA. BO3MOXKHBI
Mpe3eHTAlMH, PAa3JaTOYHbIi MaTepHal, ciaaiasl U T.0.9-10 GamnoB —
CTYJEHT IPaMOTHO BBICTPAMBAET JIOTHKY CBOETO JAOKJIAAa, PACKPHIBAET
TEMy HCCIEI0BaHMs, OMHUPAsACh Ha pPEe3yJabTaThl TEOPETHUYECKUX U
SMIIUPUYECKUX HCCIEeTOBaHUN MOCIEAHUX 3-5 IIET,
MPOIEMOHCTPUPOBAHEl  XOPOIIME  OpaTOpCKUE  CHOCOOHOCTH,
BBICTYIUIGHHE  CONPOBOXKAAETCA  NPE3€HTAlMEHd  MOJY4YEeHHBIX
pe3yabpTaToB. I paMOTHBIE OTBETHI HAa AOMOIHUTEIBHBIE BOIPOCHI

7-8 OamnoB -  CTYAGHT TPaMOTHO BBICTPAMBACT JIOTUKY CBOETO
JIOKJIa/la, PacKphIBaeT TEMY HCCIIEIOBaHUs, OMUPAsCh Ha PE3YJAbTaThl
TEOPETUUECKUX WIM SMIMPUYECKUX HCCIEIOBAHUNA COBpEMEHHOU
KOPPO3HOHHON HAyKH, MPOAEMOHCTPHUPOBAHBl XOPOILINE OpPaTopCKHe
CIOCOOHOCTH, BBICTYIJICHHE COMPOBOXIACTCS TMPE3CHTALUEH, TaHbI
IPaMOTHBIE OTBETHI HAa OTJENIBbHBIE JOMOJHUTEIbHBIE BOIPOCHI

5-6 0OamnoB -  JIOTMKa BBICTYIUICHHS B OTAENBHBIX MeECTax
HapyllaeTcs, TeMa HCCIICIOBAaHUSA pACKpBIBAETCA HE IOJHOCTBIO,
MPONEMOHCTPUPOBAHBl ~ CpPEIHHUE  OpPATOPCKHUE  CIOCOOHOCTH,
BBICTYIUIGHHE  CONPOBOXKAAETCA  NPE3EHTAlMEH  MOJY4YEeHHBIX
PE3yJIbTaTOB, OTBETHI HA BOIPOCH! TPEOYIOT YTOUHCHHS.

3-4 Oannma — OTBET NPEACTABISAET COOOW MPOCTOE 3aYUTHIBAHHUE
TEKCTa, OTHENbHBIC OTBETHI Ha JOMOJIHHUTEILHBIE BOMPOCH TPEOYIOT
YTOYHCHUS

1-2 Gama - mpencTaBieHHBIE Pe3yJAbTaThl B Macce CBOEH HE HOBHI,
OTBET MPEACTABISAET COOOH MPOCTOE 3aYMTHIBAHUE TEKCTA, CTYICHT HE
MOJKET J1aTh OTBETHI HA JOTIOJHUTENBHBIE BOIIPOCHI
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Koppo3zus
HUKeJs.

Hayunerit
JTOKJIa]

10

VYCTHOE BBICTYIUICHUE CTYACHTA IO BOIPOCAM MPAKTHYESCKOTO 3aHATHS
c uenpto Oomee OOCTOSATETHHOTO OCBEUICHUS TMPOTPAMMHOTO
Marepuaia ¢ IpUBJICYCHUEM HanOoJiee COBPEMEHHBIX HCCIICIOBAaHUI
B 00JIaCTH KOPPO3MOHHOW HayKH. B nokitaze nomkHa ObITh OTpakeHa
JMYHOCTHAsl 3HAYUMOCTH TIPOJCIAHHOW IOUCKOBOM paboThl H
HAMEUEHbI TMEPCIIEKTHBBI MPOJOKEHHS HCCICAOBaHUS. B03MOXHBI
Npe3eHTaIl1, pa3JaTouHbIil MaTepualt, CIaiIbl 1 T.1I.

9-10 GayutoB — CTYAGHT TPaMOTHO BBICTPAMBACT JIOTUKY CBOETO
JOKJIajia, pacKpbIBaeT TEMY HMCCIICIOBAHHS, OMUPAsCh HA PE3YJBTaThI
TEOPETHYECKUX U IMITUPUUCCKUX HUCCICIOBAHUI MOCICAHUX 3-5 JerT,
NPOJACMOHCTPHPOBAHEI ~ XOpPOLIME  OPAaTOPCKHE  CHOCOOHOCTH,
BBICTYIUICHUE  CONPOBOXKAACTCS  NpPE3CHTAIMed  IOJyYCHHBIX
pe3yabTatoB. [ paMOTHBIC OTBETHI HA TOTIOJHUTEIBHBIC BOIPOCHI

7-8 0amIoB -  CTYICHT TPaMOTHO BBICTPAMBACT JIOTUKY CBOETO
JOKJIajia, pacKpbIBaeT TEMY HMCCIICIOBAHHMS, OMUPAsCh HA PE3YJIBTaThl
TECOPETHYECKUX WM SMIIUPUYCCKUX HCCICIOBAaHUH COBPEMEHHOU
KOPPO3MOHHOH HayKH, MPOAEMOHCTPHPOBAHBI XOPOIINE OPAaTOPCKHE
CIIOCOOHOCTH, BBICTYIUICHUE CONPOBOXKIACTCS IMPE3CHTAMEH, TaHbI
IPaMOTHBIC OTBETHI HA OT/ICIBHBIC JIOTOIHUTEIBHBIC BOMPOCHI

5-6 OajutloB -  JIOTMKAa BBICTYIUIGHHS B OTICIBHBIX MECTax
HapyIIaeTcsi, TeMa WCCICIOBaHUS PACKPBIBACTCS HE IOJIHOCTEHIO,
NPOJAEMOHCTPHPOBAHbI ~ CPEIHUE  OPaTOPCKHE  CHOCOOHOCTH,
BBICTYIUICHUE  CONPOBOXKAACTCS ~ MpPE3CHTAIMed  IOJyYEeHHBIX
pE3yJIBTaTOB, OTBETHI HA BOIIPOCHI TPEOYIOT YTOUHCHHUS.

3-4 Gamia — OTBET NPENCTABIACT COOOH MPOCTOEC 3aYUTHIBAHUEC
TEKCTa, OTIENbHBIC OTBETHl Ha OMOJHUTEIBHBIC BOIMPOCH TPEOYIOT
YTOYHEHHUS

1-2 Gayta - mpeacTaBlICHHBIE pe3yJbTaThl B Macce CBOCH HE HOBBI,
OTBET MPEICTABISCT COOO0H MPOCTOE 3aYUTHIBAHUE TEKCTA, CTYACHT HE
MOXKET JaTh OTBETHI Ha JOTIOJHHUTEIBLHBIC BOIIPOCHI

Koppo3zus
AIIOMUHUS U
MarHusl.

Hayunerit
JTOKJIa]

10

VYCTHOE BBICTYIUICHUE CTYACHTA IO BOIPOCAM MPAKTHYESCKOTO 3aHATHS
c uenpto Oomee OOCTOSATETHHOTO OCBEUICHUS TMPOTPAMMHOTO
Marepuaia ¢ IpUBICYCHUEM HanOoJiee COBPEMEHHBIX HCCIICIOBAaHUI
B 00JIaCTH KOPPO3MOHHOW HayKH. B nokiaze nomkHa ObITh OTpakeHa
JMYHOCTHAsl 3HAYUMOCTH TIPOJCIIAHHOW IOUCKOBOM paboThl M
HAMEUCHbI TMEPCIIEKTHBBI MPOJOIKEHHS HCCICAOBaHUS. B03MOXKHBI
Npe3eHTaIl1, pa3JaTouHbIil MaTepualt, CIaiIbl 1 T.1I.

9-10 GayutoB — CTYAGHT T'PaMOTHO BBICTPAMBACT JIOTUKY CBOETO
JOKJIa/ia, pacKpbIBaeT TEMY HMCCIICIOBAHHS, OMUPAsCh HA PE3YJBTaThl
TEOPETHYECKUX U IMITUPUUCCKUX HUCCICIOBAHUI MOCICAHUX 3-5 JIeT,
NPOJACMOHCTPHPOBAHEI ~ XOpPOLIME  OPAaTOPCKHE  CHOCOOHOCTH,
BBICTYIUICHUE  CONPOBOXKAACTCS ~ MpPE3CHTAIMed  IOJyYeHHBIX
pe3yabTatoB. [ paMOTHBIC OTBETHI HA TOTIOJTHUTEIBHBIC BOIPOCHI

7-8 0amIoB -  CTYICHT TPaMOTHO BBICTPAMBACT JIOTUKY CBOETO
JOKJIajia, pacKpbIBaeT TEMY HMCCIICOBAHHS, OMUPAsCh HA PE3YJIBTaThI
TECOPETHYECKHX WM SMIIUPUYCCKUX HCCICIOBAaHUN COBPEMEHHOU
KOPPO3MOHHOH HayKH, MPOAEMOHCTPHPOBAHBI XOPOIINE OPAaTOPCKHE
CIIOCOOHOCTH, BBICTYIUICHUE CONPOBOXKIACTCS IMPE3CHTALMCH, TaHbI
IPaMOTHBIC OTBETHI HA OT/ICIBHBIC JIOTOIHUTEIBHBIC BOMPOCHI

5-6 OajutloB -  JIOTMKAa BBICTYIUIGHUS B OTICIBHBIX MeECTax
HapyIIaeTcsi, TeMa WCCICIOBaHUS PACKPBIBACTCS HE IOJIHOCTEHIO,
NPOJACMOHCTPHPOBAHbI ~ CPEIHUE  OPaTOPCKHE  CHOCOOHOCTH,
BBICTYIUICHUE  CONPOBOXKAACTCS  MpPE3CHTAIMed  IOJyYCHHBIX
pE3yJIBTaTOB, OTBETHI HA BOIIPOCHI TPEOYIOT YTOUHCHUS.

3-4 Gamia — OTBET NPENCTABIACT COOOH MPOCTOE 3aYUTHIBAHUEC
TEKCTa, OTHIENbHBIC OTBETHl Ha JOMOJHUTEIBHBIC BOIPOCH TPEOYIOT
YTOYHEHHUS

1-2 Gayta - mpeacTaBlICHHBIE pe3yJbTaThl B Macce CBOCH HE HOBBI,
OTBET MPEJCTABISCT COOO0H MPOCTOE 3aYUTHIBAHUE TEKCTA, CTYACHT HE
MOXKET JaTh OTBETHI Ha JOTIOJHHUTEIBLHBIC BOIIPOCHI
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KOJJIOKB
HYM(KOHT
PONBHBINI

cpe3)

10

KomnokBuym cmaercss B ycTHOH (¢opme 1O mNpeaBapUTEIbHO
0003HAUEHHBIM TEOPETHYECKHUM BONpOCaM U MaKCUMAaJIbHO
oueHuBaercs B 10 Gaiios:

9-10 0aJuIOB  BBICTABISIETCS, €CIOM  CTYOGHT OOHapyKWI
BCECTOPOHHEE, CUCTEMaTHYECKOe M ITyOOKOe 3HaHHE MPOrPaMMHOTO
MaTepuaa, yMEHHE CBOOOHO BBITIOTHATH 3aJ1aHus,
MPETyCMOTPEHHBIE IIPOrpaMMON, OCBOMBIIMH OCHOBHYIO, u
3HAaKOMBIM C JOTOJHUTENBbHOU JuTeparypod. OTBET NOCTPOEH
JIOTUYHO, MaTepuall M3Jlaracrcsd YeTKO, SICHO, XOPOIINUM SA3BIKOM,
apryMEHTUPOBAHO, YMECTHO HCIOJIB3yeTcs WH()OPMALMOHHBIH U
WITIOCTPAaTUBHBIA Marepuan (IpUMepbl W3 MPaKTUKW, TaOIWIH,
rpaduku U T.4.). Ha Bompockl oTBeuaeT KpaTko, apryMEHTUPOBAHO,
YBEPEHHO, IO CYILECTBY.

8-7 0aminoB BBICTABISETCS, €CIU CTYACHT OOHApYKWJ JOCTATOYHO
DIyOOKHe 3HAHHWS MPOTPaMMHOTO Marepuania, YMEHHE HCIOJIb30BaTh
paHee NONyYeHHBIE 3HAHMS C BHOBb NMPUOOPETCHHBIMH, MPUMEHATH
X Ha mpaktuke. OTBET MOCTPOEH JIOTUYHO, MaTepHaj H3jaraercs
XOPOIIUM SI3BIKOM, MIpUBJIEKAETCS WH(POPMATHBHBIN u
WTIOCTPUPOBAHHBIN MaTepHa, HO MPU OTBETE JIOMYCKAET HEKOTOPhIE
MOTpEeIHOCTH.  Bompocsl, 3amaBaeMble  IpenojaBareieM, He
BBI3BIBAIOT CYIIECTBEHHBIX 3aTPYIHEHUI

5-6 0anyoB: CTYIEHT MOKA3bIBaE€T HE JOCTATOYHBIH YPOBEHb 3HAHUMN
y4eOHOTO M JIKHOHHOTO Marepuaia, He B MOJTHOM oObeMe BiaaeeT
MPaKTUYECKUMHU HaBBIKAMH, YYBCTBYET ceOsi HEYBEPEHHO IPU OTBETE
Ha BONpOCHL. B oTBETe HE Bcerna MPHUCYTCTBYET JIOTHKA, apTyMEHTBI
MIPUBJIEKAIOTCA HEJOCTATOYHO Beckue. Ha mocraBieHHBIE BONPOCHI
3aTPyAHSIETCSl C OTBETAMH, IIOKa3bIBAaeT HEJOCTATOYHO TIyOOKHE
3HaHU

0-4 0asIoB: CTYIEHT MTOKa3bIBAET CcI1a0bIi YpOBEHBb
npodecCHOHANBHBIX ~ 3HAHUHM,  3aTpygHAETCS  OpU  aHaJU3e
MpakTHUeCKuX cuTyanuil. He MoxeT mnpuBecTH mnpuMepsl U3
peanbHOM npakTHKU. HeyBepeHHO M JIOTMYECKH HENOCIeN0BaTENbHO
u3naraer Marepuan. HempaBuiIbHO OTBEUaeT Ha IOCTaBICHHbBIE
BOIIPOCHI WM 3aTPYIHAETCS C OTBETOM

8. [IpemuansHbie OaIITBI

10

HOHOJ’IHHTCJ’IBHHC Oassl MOTYT OBITh HAYKCIIEHBI 34 MNOCTOAHHYTIO
AKTUBHOCTL Ha MPAKTUYCCKUX 3aHATUAX

9. Hroro 3a cemectp

100

Hrorosas omenka mo 3a4eTy BbicTaBisieTcs B 100-0amipHOM MIKale U B TPAIUIIMOHHON YeThIpex0aTbHOM
mkane. [lepeBog  100-GammpHOM
YETHIPEX0AUTBHYIO OCYIICCTBIISETCS CIASAYIOMNUM 00pa3oM:

PEeWTHHIOBOW OICHKA TI0 JUCUUIUIMHE B  TPAJAUIHMOHHYIO

100-6ayuipHasA cucTeMa

TpanuimonHas cucteMa

50 - 100 GayuioB

3auyTeHo

0 - 49 6aiut0oB

He 3aureno

4.2 TunoBsie OLIEHOYHBIE CPEACTBA TEKYIIIETO KOHTPOJIS

KOJIJIOKBUYM

Tema 2. MukpoOuoisorundeckasi KOppo3ust

1. ArpeccuBHbIe CBOMCTBa cpell B HEPTAHOM U Ta30100bIBAIOIECH TPOMBIIIIICHHOCTH.

2. YIIeKHucI0THAsE KOppO3Usl: MEXaHU3M KaToiHoro nporecca. [logxonsr e Bapna-Munnuamca, @okurHa,

Jlynesa u nip.

3. YriekucnoTHas KOppo3us: MEXaHU3MbI aHOJTHOTO mporiecca. MHruoupoBanue.
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4. ®opma HaxXOXKIAEHUSI CEPOBOAOPOIA B pacTBOpe. [IpoyKThl CEpOBOIOPOIHON KOPPO3UH CTAJICH:
YCUJICHUE aHOJHOM peaKkuu B IPUCYTCTBUU CEPOBOAOPOIA.

5. CepoBonopoaHast KOppo3usi: YCKOPEHUE KaTOIHOM peakluy B IPUCYTCTBUH CEPOBOAOPOAA.
6. Ponb cynbdumoB xkene3a B cepoOBOIOPOTHON KOPPO3UH KeEJe3a U CTajeH.

7. CynbuaHas XpynkocTh CTaJld U €€ MHI'MOMpOBaHHE.

8. NurubupoBanue cepoBOIOPOTHON KOPPO3HUH.

9. MukpoOuosornyeckast Koppos3us: a3poOHbIe U aHa3pOOHBIE OAKTEPUH.

10. Koppo3us nmon nefictBueM cyiab(]ar BOCCTaHABIMBAIOIIUX OaKTEPHUH.

11. Koppo3us pu y4acTHH HUTPATBOCCTAHABIMBAIOIIUX U 00pa3yIOIMX METaH OAKTEpPHA.
12. A3poOGHbIE MUKPOOPTaHNU3MBI BBI3BIBAIONINE MUKPOOHOIOTUUECKYIO KOPPO3HIO.

13. Mepbi 60ps0BbI ¢ MUKPOOHOIOTHUECKOH KOPPO3HEH.

14. Bnussane 6akTepraibHBIX METa0OIMTOB Ha KOppo3uto ctayum B npucyTcTBuu CPb. HaBogopokuBanue
ctanu B npucytctBuun CPb.

15. Bnussane Gpu3NKO-XUMHYECKUX YCIIOBUH cpenbl Ha akTuBHOCTH CPB.

Tema 4. Koppo3uoOHHOE pacTpeCKUBAHUE MO HANIPS)KEHUEM
Koppo3sus xene3a 1 HEIErnpOBaHHBIX CTAJEH B KMCIBIX, IIEI0OYHBIX U HEUTPAIBHBIX Cpeaax.
Koppo3sus xene3a u HeJerupoBaHHBIX CTajel B pacTBOpPAX COJEH.
Brnusiaue Tepmuueckoir 00pabOTKU HEETHPOBAHHBIX CTalIel Ha X KOPPO3UOHHYIO CTOHKOCTb.

b S

Koppo3sust nerupoBaHHBIX U HEJNETMPOBAHHBIX YYTYHOB B Pa3IMYHBIX Cpeax.

Koppo3noHHOe pacTpecKHBaHUE MO HAMIPSDKCHUEM Kejle3a U CTalIeH: BIMSHUE COCTaBa PacTBOPA, CTAIN
ee TepMOOOpabOTKH.

5. Mepsl, no3Bossronue u30eratb KOppO3NOHHOTO PACTPECKUBAHMUS IO HATPSKEHUEM.

6.  XapakrepHble MPU3HAKU KOPPO3UOHHOTO pacTpeCKUBaHus NoJ HanpsikeHueM. Crienupuyeckue
CpeIbl, BBI3BIBAIOILINE €TO.

7. DAeKTpoXUMHUYeCKas TEOpHUsl KOPPO3UOHHOTO PACTPECKHUBAHUS O] HAMIPSKEHUEM.
8.  AncopOumoHHas TeOpHs KOPPO3UOHHOTO PACTPECKUBAHUS 11O] HAMIPSKEHUEM.

9.  BomopoaHoe pacTpeCcKUBaHHUE.

10. OcHOBHBIE KJIACCHI HEPKABEIOIINX CTAJIEH.

11. BnustHue cocraBa cTajld HA KOPPO3UOHHYIO CTOMKOCT.

12.  ITuTTHHrOBast KOPPO3Us HEPIKABEIOIIMX CTAJICH.

Tema 7. Koppo3us antoMUHUS U MarHusi.
. Koppo3us Hukens u ero criaBoB. MexaHu3M KOPpPO3HH.
. [loTenmansl Hukens. [laccuBupoBaHre HUKENS U HUKEJIEBBIX CIJIABOB.
. Bnmusinue nerupyromux KOMIOHEHTOB Ha KOPPO3HOHHYIO CTOMKOCTh HUKEJIEBBIX CILJIABOB.
. Koppo3uoHnHast cTOMKOCTh HUKENSI B KUCIBIX Cpeax.
. Koppo3uonHas cTOHKOCTb HUKENS U €r0 CIJIaBOB B IIEJTOYHBIX PACTBOPAX.
. Koppo3sus nnHka ¢ BeienenneM u 6e3 BeIIeIeHNs Boopona. KuneTnka koppo3uu.

~N N L kW N =

. Koppo3noHHbIe moTeHIInanbl IMHKA, 00IaropaKuBaHue M N3MEHEHHE 3HaKa TOTCHIINAIA U BHUIBI
KOPpPO3UH.

8. Koppo3us IMHKOBBIX MOKPBITHH. BHOTOTHYECKNE U TOKCUYECKHE IEUCTBUS [IMHKA.

9. Koppo3ust IMHKa U pa3/InYHbIX CIJIABOB B PA3JIMYHBIX CPENax

10. BausiHre COCTOSIHUS MMOBEPXHOCTH AJIIOMUHMS Ha €ro Koppo3uio. [naknupoBka aqTtOMUHUEBBIX CILIABOB.
11. Koppo3us amtoMuHus B Bojie U nape. Bnusuue pH Ha koppo3uio amoMuHUS.

12. Koppo3us airoMUHMS B pa3IMuHbIX cpeaax. KOHTakT ¢ ApyrumMu MeTaijiaMu.

13. Koppo3us anroMuHHEBBIX cI1aBoB. PaccnanBanue. Koppo3noHHOE pacTpeCKMBAaHUE MO/ HAIPSKEHUEM.

14. TlpumeHeHne Maraus u ero cruiaBoB. OCOOEHHOCTH KOPPO3UH MarHusi. MeToIbl 3alUThl ATFOMUHUS OT
KOPPO3HH.

15
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Hayunbiii 1oxaag

Tema 5. Koppo3ust 1iuHKa.

1. I/IsyquHe HOBBIX IUHKHAITOJTHCHHBIX MACJIAHBIX aHTUKOPPO3UOHHBIX HOKpLITI/Iﬁ KCJIC3a U CTa/Iu OT
aTMOC(epHOI KOPPO3UH.
2. Bausiaue KaTOI[HOﬁ NnoJjiipu3ani Ha HaBOAOPOKMBAHNEC HMHKA B BOAHBIX U HCBOJAHBIX 3JICKTPOJIUTAX.

Tema 6. Koppo3ust HuKens.

1. MI3yyeHne HOBBIX IIMHKHAMIOJHEHHBIX MACIISIHBIX aHTUKOPPO3UOHHBIX ITOKPBITHIA KeJle3a U CTaJIN OT
aTMochepHON KOPPO3HH.
2. BausiHre KaToHOM MONISIpU3aliK Ha HAaBOJJOPO)KMBAaHUE IMHKA B BOIHBIX H HEBOAHBIX DJICKTPOIUTAX.

Tema 7. Koppo3us aqtOMUHUSA U MarHusl.

1. Boustnust pH cpenpl, cocTaBa KOPpO3UOHHOW CPebl, YUCTOTHI METaJIa U TEPMHUYECKON 00pabOTKH Ha
KOPPO3HUIO MarHus
2. Buzibl KOpPpO3MOHHBIX pa3pyLIEeHUH, XapaKTEPHBIX I aJJFOMUHUS U €T0 CIUIaBOB. AHOAUPOBAHHUE.

IIpakTnyeckoe 3aaHue 1l MPAKTHYECKOH MOATOTOBKHU

Tema 1. YriekucnorHas U cepoBOJOPOAHASI KOPPO3HS

HpOI/I?;BCCTI/I OLCHKY I/IHFI/I6I/ITOp0B CepOBOHOpOﬂHOﬁ u yrﬂeKHCHOTHOﬁ KOPpPO3UH IrpaBUMETPHUICCKUMUHU U
QJICKTPOXUMHUYCCKUMU METOAAMU.

TecrupoBanue

Tema 1. YriekucnorHas U cepoBOJOPOIHASI KOPPO3HSI
Bapuanr 1
1. ArpeccuBHBIE CBOWCTBA Cpell B HEPTSIHON MPOMBIIUICHHOCTH O0YCIIOBIICHBI, MPEXK]IE BCETO:
a) BBICOKHM JIaBJICHHEM B TPyOOIIPOBOIaX;
b) BOAHO-YITIEBOJOPOTHON IMYIIbCHUEH;
C) MPUCYTCTBUEM YIJIEBOIOPOAHOM (ha3sbr;
d) HanmMuueM B HUX CEPOBOIOPONIa M YITIEKUCIIOTO ra3a.
2. 3akaunBaHUE BBICOKOMUHEPAIN30BAaHHON BOJIbI B CTaphle CKBAYKUHBI HE BHI3BIBAET CIIEIYIOIINX
KOPPO3HWOHHBIX TTPOOIEM:
a) GaronpusTHBIE YCIOBUSA Ul MPOTEKAHUSI MUKPOOMOJIOTHYECKUX MpolieccoB ¢ yuactuem CPb;
b) BbICOKOE CoziepKaHUE XJIOPUA-HOHOB,;
C) BHECEHHE OpPraHMYECKUX COEIMHEHUH XJI0pa;
d) o6pazoBaHME CTOMKUX BOJHO-YIJIEBOIOPOIHBIX AIMYIbCHEH.
3. Omynbcuu HE(DTH C BOJOW BBI3BIBAOT:
a) HaBOJIOPO’KMBAaHUE METAILNIA;
b) pazBuTHE MECTHOI KOPPO3UH HU3-3a HEPABHOMEPHOTO MOBOJA KOPPO3UOHHO-AaKTUBHOTO AJIEKTPOJIUTA;
C) paBHOMEPHOE PacTBOPEHHE MaTepuaja 000pyIOBaHHS;
d) si3BeHHBIE pa3pyIIeHUs U3-3a 00pPa30BaHUS OCAIKOB.
4. B 6akax He(TeXpaHUIHUII HAUMEHEE BBIPAKEHBI KOPPO3UOHHBIEC MTOBPEKICHUS
a) B HIDKHEH JacTu 0aka;
b) B 00acTH BO3AYIIHONM MOAYIIKH;
C) Ha TpaHUIIE IByX HECMEIIMBAIOIMIUXCS (Pa3 3JIEKTPOIUT- YITIEBOIOPO;
d) B oOacTy KOHTaKTa TOIUIMBA CO CTCHKAMHM Oaka.
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5. YrnekucioTHast KOppo3usl XapaKTepusyercs
a) KOPPO3HMOHHBIM PaCTPECKUBAHUEM;
b) s13BeHHOI KOppO3UeEii;
C) paBHOMEPHOU KOPPO3HEi;
d) HU3KUMH KOPPO3UOHHBIMU OTEPSMHU.
6. BiisiHue yriekuciioro ra3a Ha KaTOAHBINA MPOIIECC EKTPOXUMHUECKONW KOPPO3UU 00YCIIOBICHO
a) noBpllIeHuEM pH B IPUANEKTPOIHOM CIIO€;
b) HenocpencTBennpM BoccTanoBieHneM H2CO3 Ha karosie B Ka4eCcTBE JAEMOIIPU3aTOPa;
C) CHIDKEHHMEM IepeHaIpsHKeHns Boioposa B npucyrcrsun CO2;
d) oOpazoBaHreM KapOOHATHO-OKCHUIHBIX IJIEHOK HA TTIOBEPXHOCTH CTAJIH.

7. Mexanusm F0.1. Ky3znenosa u JI.C. MouceeBoii 00pazoBaHusi KapOOHATHO-OKCHIHBIX IIJICHOK Ha XKele3e
I11 xapaxrepusyercs

a) peaKkMsIMH, MIPUBOASIIMMHU K MOIIEIaYMBAHUIO CPEJIbl MIIM POTEKAIOIIHNE B CIA0OIIETIOUHOM cpee;

b) peakusMu, TPUBOIAIIAMHU K MIOAKUCICHUIO CPEABI WM MPOTEKAIOIMUMH B CIA0OKHUCIION Cpesie U
MIPUBOISAIIMMH K 00Opa30BaHUIO 0CaIKa CO CI1a0BIMU 3aIIUTHBIMU CBONCTBAMU;

¢) oOpa3oBaHUEM TIJIOTHBIX 3AIIUTHBIX CIIOEB;
d) mezaBucumocTbio o pH cpempl.

8. Jlis mexann3ma o0pa3oBaHuUsl KapOOHATHO-OKCHIHBIX MUIeHOK Ha xkene3e [12 (FO.U1. Kysnenos u JI.C.
MowuceeB) XxapakTepHO POTEKAHHUE

a) peaxIui, IPUBOIAIINX K TOIICIAYMBAHUIO CPEIBI WIIH MPOTEKAIOMINX B CIA0O0IIEIIOUHON Cpejie ¢
00pa3oBaHMEM IUTOTHBIX 3alTUTHBIX CIOEB;

b) peakiuii, IPUBOIAIITNX K TOJKUCICHUIO CPEIbI WU IPOTEKAIOIINX B CTA00KUCIION CpeJie;

¢) 00pazoBaHUIO OCAJKA CO CIA0BIMU 3aITUTHBIMU CBOMCTBAMHU, MECTA OTCIIAMBAHUS KOTOPOTO CTAHOBSITCS
aHOJAMH,

d) mezaBucumocTbio oT pH cpempl.

9. HuskomonekynsipHbie KapOOHOBBIE KUCIIOTHI B IIACTOBBIX BOJAX

a) He BJIHSIFOT Ha CKOPOCTh YIIEKUCIIOTHON KOPPO3HUU;

b) oka3bpIBalOT HHTHOHpPYIOIIEE ACHCTBUE HA YIIICKUCIOTHYIO KOPPO3HIO;

C) CyIIIECTBEHHO YCHJIMBAIOT YIIEKUCIOTHYIO KOPPO3HIO;

d) crtocoOCTBYIOT YITIEKUCIOTHOMY OXPYTTYUBAHUIO.

10. Hammyumwmii 3¢ ¢exT npu HHruOMpOBaHUH YIIEKUCIOTHON KOPPO3UU B HEPTAHOM MPOMBIIIJICHHOCTH
HaOII0aeTCs IPU MCIIOIB30BAHUU

a) BOJOPACTBOPUMBIX HHTHOUTOPOB;

b) yrmeBonopoaopacTBOPUMBIX HHTHOUTOPOB;

C) CMECH BOJIOPACTBOPUMBIX H YTIIEBOJOPOAOPACTBOPHUMBIX HHTHOUTOPOB;

d) uarn6upoBanue He sBIsAETCS YPPEKTUBHBIM METOIOM 3aIUTHI OT YIIIEKUCIOTHOW KOPPO3HH.

Bapuanr 2.

1. B ci1aGoKHCIIBIX BEBICOKOMHHEPATU30BAHHBIX IJIACTOBBIX BOJIAX CEPOBOAOPOJ HAXOAUTCS
[IPEUMYILIECTBEHHO

a) B MOJICKYIISIpHOU (hopMme;

b) B hopme ruapocynbdua-aHuoHa;

¢) B ¢popme cynb(phua-aHuOHA;

d) B popme nmonucynshumos.

2. MexanusMm Moda paccmarpuBaeT BIUSHUAE CEPOBOIOPO/IAa HA aHOTHYIO PEaKIIMIO PACTBOPEHUS JKeJe3a
MOCPEICTBOM

a) CHIDKEHMsI dHepruu cBsizu Me-H;

b) yuactus mpomexytouHoro komruiekca Fe(H2S)anc, paznararomierocs ¢ perenepanyei cepoBoopoa;
¢) yuacrtus katanmuzaropa Fe(HS-)anc, obneruaromiero nepexo; KaTHOHOB Kelie3a B PacTBOP;

d) obpazoBanus MoAUCYTH(GUIOB HA TTOBEPXHOCTH METaslIa.
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3. Kakue 13 nepeynciaeHHbIX YTBEPKACHUI He SBIAIOTCS 00bICHEHHEM CTUMYIMPYIOLIETO ASUCTBUS
CEpOBOOPO/Ia HA KATOJHYIO PEaKIIUI0?
a) pa3psii MIOHOB BOJIOPO/IA MPOUCXOTUT U3 MPOTOHUZUPOBAHHBIX MOJIEKYJI CEPOBOIOPOA;
b) sueprus auccoumanuu cBsizu HS-H mensbie, uem sneprus nuccornmanuu cBszu HO-H, moatomy paspsin
HMOHOB BOJOPOJA U3 MoJieKyibl H2S mpoucxonur jierde, 4em U MOJIEKYJIbI BOJIBI;

C) Ha IOBEPXHOCTH KeJie3a MPOUCXOIUT B3aUMOEHCTBHE XeMOCOpOMpOBaHHBIX HOHOB HS- ¢ nonamu
THAPOKCOHUS C  00pa3oBaHUEM MOJICKYJSIPHOTO TToBepXHOCTHOTO KoMruiekca Fe(H-S-H)ance, npoTonst
KOTOPOTO BOCCTAaHABJIMBAIOTCS JIerde, YeM U3 HOHOB FHAPOKCOHUS.

d) xaramuzaropa Fe(H-S-H)azc, obnerdaromiero nepexon KaTHOHOB Keje3a B pacTBOP.

4. Nurunbupyrouiye cBOCTBa MOYEBUHBI U €€ MPOU3BOJHBIX B MPUCYTCTBUH CEPOBOIOPO/IAa B KUCIIBIX
cpenax oOBsICHACTCS

a) HETIOCPEJICTBEHHBIM 00pa30BaHUEM Ha IMOBEPXHOCTH MeTasuia (pazoBoro 6aprepa B pe3yinbrare
azcopoIuy;

b) o6pazoBanueM popmanbaeruaa, BCTYMAOIIETO BO B3aUMOICHCTBUE C CEPOBOAOPOIOM H
MOJTIUMEPU3YIOLIETOCs Ha MOBEPXHOCTH JKee3a.

¢) oOpa3oBaHMEM aHMOHHBIX MOCTUKOB HS-, oOneruaromux aacopOuo HHrHOUTOpa;

d) cmemaror y1-moTeHnuan B 001acTh MOJIOKUTEIBHBIX 3HAUCHUHN U 3aMEIJISIOT KaTOIHYI0 PEaKIIHIo.

5. Cuneprerudeckuii 3 ekt cepoBoOpoia M aMUHOB B KHCIIBIX CpelaX MPU KOPPO3UH Kelie3a PEkKIe
BCETO CBSI3BIBAIOT

a) ¢ KOHKYPEHTHOM aJicopOInel cepoBOI0OpOIa U AMUHOB;
b) ¢ oOpazoBaHKHEeM MPOYHBIX MOTMMEPHBIX MPOIYKTOB B3aUMOACHCTBHSI aMUHOB U CEPOBOIOPO/IA,
cirykaimux (a3oBeIM OapbEpOM.

C) ¢ 0Opa3oBaHMEM aHMOHHBIX MOCTHKOB HS-, obneryaromux aacopOIiio aMUHOB, B pe3yibTare KOTOpoit
00pasyeTcsi OTHOCUTENBHO MTPOYHOE MOBEPXHOCTHOE COETUHEHHUE, 3aTPYIHIIONIEE KaTOJHYIO U aHOJHYIO
PEaKINIO OTHOBPEMEHHO;

d) co cmemennem y1-noTeHIMA B 00J1aCTh TOJIOKHUTEIBHBIX 3HAYCHUH 1 3aMEIJICHHEM KaTOIHOM
peaKum.

6. [TpomoTupytolee TelicTBHE CEPOBOIOPO/IA B TIPOIIECCE HABOAOPOKUBAHKS COTIIACHO paboTaM
CMsTOBCKH OOBSICHSACTCSI CIICAYIOIITIM 00pa3oM. ..

a) TUAPOCYNb(PUI-aHUOHBI BHICTYIAIOT B KAUE€CTBE KaTAJIUTHYECKOTO 712 U TOPMO3SAT MPOIECC
pPEKOMOMHAIIMY aTOMapHOTO BOAOPOAA;

b) cepoBOIOPO CTUMYIUPYET MPOIIECC pas3psia U PEKOMOUHAINH;
C) THAPOCYIb(HI-aHHOHBI CITOCOOCTBYIOT TPAHCIIOPTUPOBKE aJaTOMOB BOIOPO/IA;
d) mpu ancopbumu HS- ocnabnsercst cBsA3b MEXy TOBEPXHOCTHBIMU aTOMaMU MeETaJjlia, YTO HapsIy ¢

TOPMOKCHHEM TIpollecca peKOMOMHAIIMH aIaTOMOB BOAOpojia criocodcTByeT nuddy3un Bomopoaa B
MeTall.

7. Cynb(uaHbIM OXpyTUUBAaHHEM Ha3bIBACTCS

a) HAaBOJIOPOXKMBAHKE CTAJM, PUBO/SAIICE B KOHEYHOM CUETE, K OXPYITIYMBAHUIO U PACTPECKUBAHHIO U
CTHMYJIHPYEMOE CEPOBOIOPOIIOM;

b) npoHUKHOBEHHE MOJIEKYJIIPHOTO CEPOBOIOPOIA B METAILT M 00pa3oBaHUE B HEM 00J1aCTEil BEICOKOTO
TaBIICHHSI, IPUBOSIINX K pa3pbIBaMm;

C) CEJICKTUBHOE PACTBOPEHHE T'PaHMII 3EPEH XKeJie3a U CTaJel B MPUCYTCTBHH CEPOBOAOPO/IA, TPUBOISIICE K
pacTpecKUBaHHMIO;

d) pacTpeckuBaHUE M OTCIAaUBaHUE TOBEPXHOCTHBIX CYJIb(PUIOB U MOTUCYIb(PUIOB, SIBISTFOITUXCS
MPOAYKTaMHU CEPOBOIOPOTHON KOPPO3HH.

8. B xauecTBe MHTHOUTOPOB CYIH(MUIHON XPYITKOCTH BHICTYTIAIOT

a) aJbJeTUIbI,

b) THOMOUYEBHMHA U €€ MPOU3BOHBIC;

C) AMUHBI U UX TPOU3BOAHELIC,

d) HeopraHnueckue HHTUHOUTOPHI OKUCITUTEIHHOTO THIIA.
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9. lnst Mexanu3ma oO6pa3oBaHus KapOOHATHO-OKCUIHBIX IUIeHOK Ha xkenese [12 (FO.U. Kysneuos u JI.C.
MouceeB) XapakTepHO POTEKaHHE

€) peakuuii, MPUBOIALINX K MOIIEIAYUBAHUIO CPEIbI MU MPOTEKAIOIINUX B CIA0OIIEIIOUHOM cpenie ¢
o0pa30oBaHMEM TUIOTHBIX 3AIIUTHBIX CIOEB;

f) peakiuii, nPUBOAAIIMX K TIOJKUCICHHUIO CPEIBI HIIM IPOTEKAIOIINX B CIIA00KUCIION cpeie;

g) 00pa30BaHMIO OCA/IKA CO CITA0BIMU 3AIIUTHHIMU CBOMCTBaMH, MECTa OTCIIANBAHHS KOTOPOTO CTaHOBSITCS
aHO/IaMU;

h) HezaBucumocThio OT pH cpenpbl.

10. 3akaurBaHNE BHICOKOMUHEPAIM30BAaHHON BOJBI B CTAPhIe CKBAKUHBI HE BBI3BIBACT CIICTYIOIIUX
KOPPO3UOHHBIX MPOOIIEM:

€) OJaronpHsTHBIC YCIOBUS ISl MPOTEKAHHUSI MUKPOOHOIOTHYEeCKUX nporieccoB ¢ yuactruem CPBb;
f) BbICOKOE cozeprkaHNe XJIOPUI-HOHOB;

g) BHECEHUE OPTraHUYECKUX COCAMHEHUN XJI0pa;

00pa3oBaHME CTOMKUX BOIHO-YTJIEBOJAOPOIHBIX AIMYIbCUEH

Tema 2. MukpoOuoiaorundeckasi KOppo3ust
Bapmuanr 1.
1. buoxumuyeckas KOppo3us. ..
a) ABJSIETCS CHHOHMMOM T€PMUHA MUKPOOHOIOTHYECKasi KOPPO3HUS;
b) Takoro TepMuHa HE CyIIECTBYET;
C) MpenCcTaBIsaeT coO0M pa3pyIlIeHus, BEI3bIBAEMBIE MPOYKTaMH OOMEHA BEIIECTB )KHBOTHBIX M PACTCHHIA,

d) mpeacrasisieT co00i pa3pyIIeHHs, BRI3bIBAEMbIC MPOIYKTaAMH OOMEHA BEIIECTB U MPOTyKTaMU
Pa3JIOKEHHST OPTaHN3MOB.

2. Kakue 13 nepeurciaeHHbIX BUIOB IPUYMH pa3pyLICHUI MeTajia He MOTYT OBITh CBSI3aHBI C
KHU3HEACSITETbHOCThIO OPTaHU3MOB. . .

a) BO3HHMKHOBCHHNEC KOHICHTPAIIMOHHBIX 3JICMCHTOB HAa IMOBCPXHOCTU METAJLJIa, BBI3bIBAIOIINUX Pa3HOCTH
IIOTCHIIMAaJIa 1 JIOKAJIbHBIC TOKH,

b) HUYEro U3 MePEeYnCICHHOTO;
C) BO3HHMKHOBCHHC arp€CCUBHBIX XUMHUUYCCKUX COG,Z[I/IHGHI/Iﬁ B paCTBOPC MJIM HA NOBCPXHOCTHU MCTAJlJIa,
d) u3MeHeHue peloKC-MOTEHIINANA B CBSA3U C M3MEHEHHEM KOHIIEHTPAIMH KUCIOPO/Ia.

3. Kakue 13 nepeynciaeHHbIX BUIOB IPUYMH pa3pyIIeHUI MeTalia He MOTYT ObITh CBSI3aHBI C
KU3HEIEATEIIBHOCTBIO OPraHU3MOB. . .

a) BO3HHMKHOBCHHNC KOHICHTPAIIMOHHLIX 3JICMCHTOB HAa MMOBCPXHOCTU METAJLJIA, BBI3bIBAIOIIUX PA3HOCTDH
IIoTCHIHaJIa U JIOKAJIbHBIC TOKH,

b) HUYEro U3 NepeYrcIeHHOTO;

C) BO3HMKHOBEHHUE arpeCCUBHBIX XUMHUYECKUX COCTMHEHUH B paCTBOPE WJIM HA TIOBEPXHOCTH METAJIA;
d) u3MeHeHue peoKC-NMOTEHIMAja B CBA3M C U3MEHEHHEM KOHIIEHTPAIMH KUCIOPO/Ia.

4. bakTepuu, )KU3HEIEATEIILHOCTh KOTOPBIX MPOTEKAET TOJIHKO NPU HAJTMYHUU KUCIIOPOJIa HA3hIBAKOT. . .
a) aHa3POOHBIMU;

b) aBTOTpOPHBIMH;

C) a9pOOHBIMU;

d) rereporpodHBIMH.

5. bakrepun, KU3HEIEATETPHOCTh KOTOPBIX IPOTEKaeT B 03 y4acTusi KHCIOpoa

a) aHa’POOHBIMU;

b) aBTOTpOPHBIMH;

C) a3pOOHBIMHY;

d) rereporpodHBIMU.

6. BaKTepI/II/I, HCIIOJIB3YIOMIUEC TOJBKO OPraHM4C€CKHUC BEUICCTBA B KAY€CTBC HCTOYHUKA SOHEPIUH,
Ha3bIBAIOT. ..

a) aHa’POOHBIMU;



b) aBTOTpOPHBIMH;
C) a3pOOHBIMHY;
d) rereporpodHBIMU.

7. BaKTepI/II/I, CIIOCOOHEBIE HCII0JIL30BaTh HCOPraHNM4YCCKHUE BCUICCTBA B KAUCCTBE NCTOYHHUKA DOHCPIUH
Ha3bIBAIOT. ..

a) aHA3POOHBIMU;

b) aBTOTpOHBIMH;

C) a3pOOHBIMHY;

d) rereporpodHBIMU.

8. MeTasut u ero CrjiaBbl, HE MOABEPTalOIMIUECs MUKPOOHOIOTHYECKON KOPPO3UH
a) JKeJe30;

b) cBunerr;

C) Melb;

d) nuHK.

9. Cynbdarpenyuupyromiie 0aKTepru OTHOCATCS K TUITY

a) aHA’POOHBIX;

b) oOKuCISAIONNX;

C) aBTOTPO(HBIX;

d) TepmooOHBIX.

10 .Mexanusm Binusgausi CPb no ®on Bonbioreny Kypy Ha Koppo3uio kejie3a COCTOUT

a) B 0Ca0JICHUN CBS3H MEXAY TOBEPXHOCTHBIMH aTOMaMU METaJlJIa, YTO CIIOCOOCTBYET OOJIETYEHHIO €T0
HOHU3AIUH;

b) B karanmse nporecca noTpedIeHNs aTOMapHOTO BOJOPOAA Ha B3aUMOJICHCTBHE C Cy/Ib(ar-noHaMHu, B
pE3yABTATE YEro CTUMYJIUPYETCS KaToIHAs PEAKIIMS;

C) B CTUMYJIMPOBaHUH HaBOJOPOKUBAHMUS;
d) B MOBBITIIECHUU arpeCCUBHOCTH CPEIbI MPOTYKTaMH METaboIM3Ma.

Bapuanr 2.

1. AMMoHUHUIMpPYIOLIHEe OAKTEPHH OTHOCSITCA K IpyIIe

a) a3pOOHBIX;

b) BoccTaHaBIUBAIOIIINX;

C) MeTaHOOAKTEPHIA,

d) cepobaxTepuii.

2. HutparBoccranaBimmBaronye 6aKTepUH MOTYT IMMPUBOAUTH K KOCBEHHON KOPPO3HUH 3a CUET
a) noselieHus: pH cpenbl B IPUAIEKTPOAHOM CIIOE;

b) cTumynrpoBaHUs HABOJOPOKUBAHUS;

) AeHuTpu(pUKauu OUTYMOB U IPYTHX COCIMHEHUH yrieposa ¢ ooOpasoBanueM ammuaka u CO2;
d) BIMSIHYS HA OKUCIUTEIbHO-BOCCTAHOBUTEIbHBINA MOTEHIIMA.

3. MeraHo6akTepun MOTPEeOISAIOT YHEPTUIO 32 CUET

a) peakIuu noTpeOICHHsI aTOMapHOTO BOIOpoAa Ha B3aumozaeicteue ¢ CO2;

b) mornonieHus KUcuoposa;

C) MCTIOJB30BaHUSI PEAKINH, XapaKTepHBIX sl Onoxumudeckux npomecco CPb;
d) moTpebnenus MeTana M Ipyrux HU3KOMOJIEKYIISAPHBIX YIIIEBOAOPOIOB.

4. KoHeYHBIM MPOTyKTOM METa0O0IM3Ma CEPOOKHUCIISIONINX OaKTepUi SBIISCTCS

a) CepOBOIOPOJ;

b) cepnas kuciora;

C) 2JIEMEHTapHas cepa;

d) monmcynbdumab.

5. bnaronpusiTHO#M cpenoif Ui pa3BUTHS OAKTEPU, OKUCIISIOIIUX CEPY, SABISIETCS

20



21
a) ciadorienoyHas 00eCKUCIOPOKEHHAs Cpeia;
b) cmabokucnas u kucnas cpeaa 0e3 10cTyna KUcaoposa;
¢) kucnas cpena mpu pH ot 0 10 6 co cBOOOAHBIM TOCTYIIOM KHCIIOPO/A;
d) HeliTpanpHas U ciaboIeoYHas cpea.
6. Xenezobakrepuu B mporecce MmeTabonmu3ma

a) MOMIOIIAIOT KeJIe30 U MapraHell B MOHHOM COCTOSIHUH, a BBIJCINIAIOT B BUJIE HEPACTBOPUMBIX
coenuaenui. [Iporecce mporekaeT B aHA3POOHBIX YCIOBUSAX;

b) cmocoOCTBYIOT IEpexoy XkKeje3a U MapraHiia B paCTBOP B MPUCYTCTBUH KUCIIOPO/IA;
C) CIIOCOOCTBYIOT MEPEXO/Y JKeJie3a B PACTBOP B aHAIPOOHBIX YCIOBUSX;

d) moromaioT B a3poOHBIX YCIOBUSIX KeJIe30 U MapraHell B HOHHOM COCTOSIHUHM, a BBIJICISIIOT B BUJIE
HEPACTBOPUMBIX COEMHEHHUH.

7. st mpenoTBpaIeHust MUKPOOHOJIOTMYECKOM KOPPO3UU HE TIPUMEHSCTCS:
a) YHUUTOKEHHUE UM YCTPAHEHUE Y’KE UMEIOIINXCSI MUKPOOPIaHU3MOB;
b) ycTpaneHue pocta MUKpPOOPTaHU3MOB;

C) OpeaynpeiKIACHUC KOHTAKTa MUKPOOPTaHU3MOB U MPOAYKTOB UX JKXKU3SHCACATCIBHOCTH C 3amHmaeM0ﬁ
MMOBCPXHOCTBHIO MCTAJLJIA,

d) npuMeHeHre aHOAHOM 3alHTHI.

8. [TomaBieHne aKTUBHOCTH CYNb(haTpeayUPYIONIHNX OaKTEPU OCYIIECTBIISIETCS MTOCPEIACTBOM:
a) noselieHus: pH cpenpl MyTeM U3BECTKOBAHUS;

b) 31eKTpPOXUMHUYECKOMN 3aIUTHI;

C) XOpoLIeH a’spanuy;

d) moBbIIICHNST KOHIICHTPALMK CYJIb(]ar-noHa.

9. Kakue 13 nepeynciaeHHbIX BUIOB PUYMH pa3pyIIeHUI MeTaia He MOTYT ObITh CBSI3aHBI C
KU3ZHENEATEIBHOCTBIO OPraHU3MOB. ..

e) BO3HHMKHOBCHHNC KOHICHTPAIIMOHHLIX 3JICMCHTOB HAa MMOBCPXHOCTU METAJJIA, BBI3bIBAIOIIUX PA3HOCTDH
IIoTCHIaJIa U JIOKAJIbHBIC TOKH,

f) HHUero M3 MepeYncICHHOrO;
£) BOBHUKHOBEHHE arpeCCHBHBIX XMMUYECKUX COCAMHEHNHI B PACTBOPE HJIM Ha IMOBEPXHOCTH METAJIa,;
h) u3mMeHeHue pefoKC-MoTEeHIMAala B CBA3U C M3MEHEHHEM KOHIEHTPAIMH KUCIOPO/Ia.

10. Kakue u3 nepeuncieHHbIX BUIOB MPUYUH pa3pyIIeHUN METaia He MOT'YT OBITh CBSI3aHBI C
KHU3HEAEITETbHOCThIO OPTaHU3MOB. . .

e) BO3HHMKHOBCHHNEC KOHICHTPAIIMOHHBIX 3JICMCHTOB HAa MMOBECPXHOCTU METAJLJIa, BBI3bIBAIOIINUX Pa3HOCTH
IOTCHIIMAaJIa 1 JIOKAJIbHBIC TOKH,

f) HMUYero u3 MepevrcIeHHOTO;
£) BO3HUKHOBEHHUE arpeCCUBHBIX XUMUYECKUX COEAMHEHUI B PACTBOPE MJIM HA IOBEPXHOCTU METAIIA;
h) u3MeHeHne peToKC-MOTEHIMAaNa B CBSA3H C M3MEHEHHEM KOHIIEHTPAIMH KUCIOPO/Ia.

Tewma 3. Koppo3usi xxene3a u ero CriaBoB

Bapuanr 1.

1. Cropocmb 31eKmpoxumMu4ecKkori Koppo3uu dxcene3a 8 OONbUUHCIEe Cped TUMUMUPYemcsl
a) CKOPOCTBIO KaTOTHOW PEaKInu;

b) CKOPOCTBIO HOHM3AITH KeJie3a;

c) OMHYECKOM CTaJIUCH;

d) CKOPOCTBIO paCTBOPEHUS MTPOAYKTOB KOPPO3HH.

2. Peaxyus Oenonspuzayuu Ha oicenese 6 KUCIOU cpede 6 NPUCYmCmeuu pacmeopeHHo20 KUCI0pooa
npomexaem no cxeme:

a) Fe + H20 + 202— Fe(OH)2;
b) 02 +2H20 + 4e — OH-;
c) H30++ e — AH2;

d) 2H30+ + 2e + /202— 3H20.



3. 3asucumocmuv cKopocmu KOppo3uu dceieza om memMnepamypbl 6 OmMKpblMOM cOCyO0e Npoxooum uepes
maxcumym. Ilpuuunoti smozo aenaemcs:

a) s dexT quddepeHMaIbLHON adpalny;

b) KOHKYPEHIIUS JIByX IPOIECCOB: MOBBIMICHNE CKOPOCTH PACTBOPEHUS KEjIe3a C POCTOM
TEMIIEPaTypPhl COITACHO 3aKOHAM 3JIEKTPOXHMMUYECKON KHHETHKH U CHIDKCHHE PaCTBOPUMOCTH KHCIIOPO/a;
c) BIIMSTHUE TEMIIEpaTyphl Ha MOIBI)KHOCTh HOHOB THIPOKCOHHS;

d) CHIDKEHHE JOCTYITHOW JJISi KOPPO3UU MOBEPXHOCTU METajuIa MPU BBICOKHX TEMIIEpaTypax

BCJIE/ICTBUE OypHOTO BBIJCIICHUS BOJOPO/A.
4. Jlons kuciopoouou Oenonspuzayuu Ha dcellese 8 KUCIbIX cpedax eospacmaem npu coomodeHuu
CNe0yIoUWUX YCLOBULL:

a) MOBBIIICHUE KOHIICHTPAIIUU KUCIIOTHI;

b) CHMKCHHUE KOHIICHTPAIIMH KUCIIOTHI;

C) YBEIMUEHUE OKUCIUTEIBHON CIOCOOHOCTH KUCIIOTHI;

d) TTOBBIIIICHUE CHITBI KUCITOTHI.

5. Cruorcenue ckopocmu kopposuu xceneza 6 pacmseope NaCl npu konyenmpayuu 6onee 3% 06yciogneno:
a) obpazoBanueM ($azoBoOro 6apbepa MPOIYKTOB KOPPO3HH;

b) CHIDKEHHEM PAacTBOPUMOCTH KHCIOPOAA U CKOPOCTH KaTOJHOU PEAKIUH;

C) CHI)KEHHEM MOJBMKHOCTU MOHOB THJIPOKCOHUS;

d) CHIDKEHHEM JOCTYIMHOW JUIsi KOPPO3UU TOBEPXHOCTH METajia BCIEICTBUE OypHOTO
ra30BbBIJCIICHUSI.

6. Bvicokas acpeccugnocmo coneti aMMOHUs NO OMHOULEHUIO K Jcele3y 00)Cl08NeHA:

a) MIPOMOTHUPYIOIIUM BIMSHHEM Ha mporiecc auddy3un Bogopoaa B METaI;

b) JIOTIOJTHUTETHHOM JCTIONSPU3YIONICH CITOCOOHOCTHIO KATHOHOB AMMOHHUSI;

C) CITOCOOHOCTHIO MOHA aMMOHHUST 00pa30BBIBaTh KOMILIEKCHI ¢ KaTnoHamHu xene3a (1I);

d) JIeTIaCCUBUPYIOIUMH CBOMCTBAMH.

7. Kopposus oceneza 6 pacmeopax coneti onpeoensemcs

a) BEJIMYMHON OKHCITUTEIEHO-BOCCTAHOBUTEIILHOTO MMOTCHIINATIA;

b) CKOPOCTBIO XUMHUYECKOTO PACTBOPEHHUS JKEJe3a;

c) COCTaBOM COJIM Y COOTBETCTBYIOLICH BeIMYMHON pH, ycTaHAaBIMBAIOLIEHCS B PE3Y/bTATE €€
THJIPOJIN3a,;

d) CKOPOCTBIO B3aUMOJICHCTBUSI KOMIIOHEHTOB CPEIBI MEKTY COOOM.

8. Ilpu xoppo3suu dicenesa 8 yucmou 600e NPUIIEKMPOOHbLU CLOU UMEem.

a) KHUCITYIO PEaKIIMIO CPEJIbI;

b) HIETIOYHYIO PEAKITUIO CPEIbL;

C) HEUTPANBHYIO PEAKIIUIO CPEJIbI;

d) PEaKLHUIO Cpelibl, 3aBUCSIILYIO OT TEMIEPATYphl U KOHIEHTPALUK PACTBOPEHHOTO KUCIOPO/a.
9. Ilomenyuan sceneza HaxoOumcs 6 AakMueHoU 0o1acmu

a) mpu pH > 10;

b) npu pH < 10;

C) mpu pH =4...10;

d) npu pH < 4.

10. Bypnoe 6vloenenue 6000po0a Ha dicenese Ha4uHaemcs

a) npu pH > 10;

b) mpu pH=7;

C) npu pH =4...10;

d) pu pH < 4.

Bapmuanr 2
1. B cunbroxonyenmpuposannvix wenouax (bonee 40%)...
a) JKEJIe30 pacTBOpsieTcs ¢ 00pazoBaHUEM (eppuTa UITU TUTIOPEPPUTa;
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b) &KeJe30 rmaccuBupyercs ¢ oopazosanueM Fe203-nH20;

c) ’KeJe30 He KOPPOAUPYET U3-3a MAJIO PaCTBOPUMOCTH KUCIIOPOIa;

d) MIOJIBEPraeTcsi HABOIOPOKHUBAHUIO.

2. Buusinue memaniypeuyeckux npumecetl 8 Cmaiu uepaem 8adcHyio poib

a) npu pH <4u pH> 13,5

b) B unTepBaie pH 4...13,5;

C) HE3aBUCUMO OT YCJIOBHUH IKCIUTyaTaluu;

d) B MOPCKOM BOJI€.

3. Buvicokoe codeporcanue azoma 6 beccemepo8cKoll cmanu

a) COOO0MIaeT HECTOMKOCTh K paBHOMEPHOM KOPPO3UH B MOPCKOH BOJIE;

b) CIOCOOCTBYET BOAOPOAHOMY OXPYITUHBAHHIO;

c) CO00IIaeT CTOMKOCTh K KOPPO3MOHHOMY PAaCTPECKUBAHHIO O] HAMTPSHKCHUEM;
d) [IPUBOAUT K KOPPO3UOHHOMY PAaCTPECKUBAHMUIO IIOJ HAIPSIKEHUEM IIPU HArPEBaHUU B

LIEJIOYHBIX ¥ HUTPATHBIX PACTBOPAX.
4. Jlobasku gpocgopa u cepvl 6 cmanax cmumyaupyrom pacmeopeHue 8 KUCI0max, NoCKoabKy

a) MPOMCXOIUT CYIIECTBEHHOE CTUMYIIMPOBAHHE KATOIHOTO IMPOIEcca ¢ OJHOBPEMEHHBIM
TOPMOXKEHHEM aHOIHOTO;

b) CIOCOOCTBYET BOJIOPOTHOMY PaCTPECKUBAHHUIO;

C) 00pa3yoT COCTMHEHUS C HU3KUM BOJOPOTHBIM MEPEHAIPSHKEHUEM U OJTHOBPEMEHHO CHIKAIOT

KaTOAHYIO IMOJIApU3aAlUTIO,

d) IIPOUCXOAUT CYIIECTBEHHOE CTUMYJIMPOBAHUE aHOJHOM MOHU3ALMHU C OJHOBPEMEHHBIM
TOPMOXKEHHEM aHOHOTO IIPOLECCa.

5. Coenacno Ynuzy 6 nelimpanvHbvix X10pUOHbIX pACMBOPAX 6KII0UEHUs Cepbl 8 NPOKAMAHHYIO CMATb

a) JIEWCTBYIOT KaK HHUITHATOPHI MUTTHHTO00Opa30BaHMS;

b) CIIOCOOCTBYET BOAOPOAHOMY PACTPECKHUBAHHUIO;

c) MOBBIMIAIOT KOPPO3HOHHYIO CTOMKOCTh CTaJIH;

d) YBEIIMYUBAIOT KOPPO3UOHHBIE IIOTEPU IIPU IIPOYUX PABHBIX YCIIOBUAX.

6. Cxopocmb npOHUKHOBEHUsL 8000POOA 8 KAMOOHO-NOIAPUIYEMYIO TUCTNOBYIO CIAb U 8bI3bI8AEMOe IMUM
8000POOHOE OXPYNUUBAHUE

a) WHTUOMPYETCSI CHUKECHUEM TEMITEPaTyPhI;

b) TOPMO3UTCS MOBBILICHUEM COZIEPKaHUs YIJIEposia B CTaJIH;
C) CTUMYJUPYETCS COIECPKAHUEM B CTAIM UTOJBIaThIX BKitoueHu (FeMn)S, pacTBopsrommxcs ¢
o0pa3zoBaHHEM MMPOMOTOpPA HaBOAOpOKuBaHus H2S;

d) HE 3aBUCHUT OT COCTaBa CTaJIH.

7. Llemenmumom Ha3vleaemcs coeouHenue cocmasa

a) Fe203;

b) Fe3C;

C) FeCO3;

d) CaCO3.

8. Cepuvle uyeynvl cocmoam

a) dbepputa u cheponnansHOro rpadura;

b) dbeppuTta u genryitaaroro rpadura;

c) beppHTa U IEMEHTHTA;

d) ayCTEHHWTA U IIEMEHTHUTA.

9. I pagpumuszayuu noosepearomces

a) cepble U KOBKHE UyTYHBI,

b) TOJIBKO KOBKHE YYTYHBI;

C) TOJILKO CE€pbI€ UYT'YHBI,

d) Oesble YyTyHBI.
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10. Kpemneguie uyeynul (00 14% xpemuus) naxoosm npumeneHue

a) B IJTABUKOBOH M (hoC(HOPHOI KUCITOTE;
b) mpu BeICOKUX Temmeparypax (mo 7000C);
C) B IIEJIOYHBIX CPEax;

B KHUCJIBIX CpCAax, MIAXTHBIX BOAAX U PACTBOPAX XJIOPHUAOB IpHU JHOOBIX TCMIICpaTypax.

Tema 4. Koppo3noHHOE pacTpecKHUBaHUE O] HAPSHKEHUEM

Bapmuanr 1.

1. Koppo3uonnoe pacmpecKkusanue noo Hanpsajicenuem npu coono0enuu ciedyiouux yCioeull:

a) NEPUOANYECKOE BO3JICHCTBIE BHYTPEHHUX OCTATOYHBIX HAMIPSDKEHUN U BBICOKUX TEMIIEPATYP;
b) COBMECTHOE JICHCTBHE PACTATHBAIOLINX HAMPSKEHUH U crIelu(pUIECKON Cpebl;

c) BO3/IEHCTBHE TOPAYMX HUTPATHBIX PACTBOPOB U Oy’ IAIOLINX TOKOB;

d) BO3/ICHCTBHE HU3KHX TEMIIEpaTyp M PACTATUBAIOIINX HANPSKCHUH, OMM3KUX K Mpenety
YIIPYTOCTH.

2. Koppo3zuonnomy pacmpeckusanuro noo HAnpsiceHuem 6 20psAadux HUMpAmuwulX pacmeopax 8 bonvuiell
cmenenu no0GepICceHbvl.

a) YUCTOE KEIE30;

b) BBICOKOYTJIEPOJIUCTASI CTAJIb,

c) MaJIOyIJIEPOUCTAs CTallb;

d) cxioHHoCcTh K KPH He 3aBucuT ot coctasa cranu.

3. Hna npedomspawjenusi KOPpO3UOHHO20 pACMPECKUBAHUA NOO HANPANCEHUEM He NPUMEHSAIOMC
creoyoujue mepul.

a) METAJUTMYECKUE U HEMETAJUINYECKUE MTOKPBITHS;

b) TepMudeckas 00paboTKa;

c) MOBEPXHOCTHBIM HAKJIEN WK ApodecTpyiiHas o0paboTKa;
d) HCIIOJIb30BAaHUE HHTHOUTOPOB.

4. Kakoii u3 nepeyuciennvlx memooo8 3aujumul om KOPpO3Uuu He NPUMEHAIOMCs 05l NPeoomepau)eHusl
KOPPO3UOHHO20 PACMPECKUBAHUS NOO HANPSAHCEHUEM.:

a) KaTO/Has 3allMTa;

b) HCIIOJIb30BaHUE CTIeLUAIbHBIX CILIABOB;

c) MOBEPXHOCTHBIM HAKJIEN WK ApodecTpyiiHas o0paboTKa;

d) MOHM)KEHUE KOHIEHTPALMU OKUCIIUTENSI-ENOspU3aTopa B KOPPO3ZUOHHOM cpeie.
5. Koppo3uonnoe pacmpeckuganue noo HanpsiceHuem yauje 6ce2o A6NAemcs.

a) MOJIMTOBEPXHOCTHBIM;

b) TPAHCKPUCTAJUIUTHBIM;

C) MEXKPHUCTAJUITUTHBIM;

d) n30MpaTeIbHBIM.

6. Kopposuonnomy pacmpeckuganuto noo HanpsajceHuem npeumyuecmeerHo noo8epeaomcsi.
a) KPYITHO3EPHHUCThHIE METAJUIBI U CIUIABBI,

b) YUCTHIC METAILIBI;

C) MEJIKO3EpHHUCThIE METAJIJIBI M CIUIABHI;

d) ckionHocTh K KPH He 3aBHCHT OT CTpYyKTYphl MeTajula U METALTypruuecKkux (hakTopoB.

7. 3JleKmp0xuMI/l‘4€CKaﬂ meopusl KOppO3UOHHO2CO pacmpeCcKU6aHus noo Hanpisitcenuem ocHoebvleaencsl Ha
npeanJzoofceHuu:

a) 00 ocnalneHu KOTe3MOHHBIX CBSI3€H MEXKly MOBEPXHOCTHBIMH aTOMaMHU METaJula BCIICACTBUE
a7IcopOIIMK KOMIIOHEHTOB CpeJIbl, 4TO CIIOCOOCTBYET 0Opa30BaHUIO TPEIINH;

b) 0 TOM, 4YTO MCXKAY MCTAJJIOM U aHOAHBIMU BKIIFOYCHUAMM, BbIIIAJAI0ONIUMU I10 T'paHULlaM 3ép€H
U BOOJIb IIOCKOCTEH CKOJIBXXCHUS, BOSHUKAIOT I'aJIbBAHHYCCKUC DJICMCHTDI,

c) 0 CENIEKTUBHOM PAaCTBOPEHUH KOMIIOHEHTOB CILIaBA.
d) 0 HAJIMYUHU KPUTUYECKOTO aICOPOIIMOHHOTO TOTECHIINAIa KOMIIOHEHTOB CPEJIbI.
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8. Aocopbyuonnas meopus KOPPO3UOHHOZO PACMPECKUBAHUS NOO HANPAICEHUEM OCHOBbIBACMCS HA
NPeoOnoNoNHCeHUU:

a) 00 oclabIeHU KOTe3UOHHBIX CBS3EH MEXIy TOBEPXHOCTHBIMH aTOMaMU METaJljia BCIICACTBHE
a7IcopOIIMK KOMIIOHEHTOB CPEJIbI, UTO CIIOCOOCTBYET OOPa30BaHUIO TPEILUH;

b) 0 TOM, YTO MEXy METAIJIOM U aHOAHBIMHU BKIIFOYCHHUSIMH, BBITIAIAIOIIMMU IO TPAHUIIAM 3EpEH
Y BJIOJIb IJIOCKOCTEH CKOJIb)KEHUS, BOSHUKAIOT TaIbBAHMYECKHE DJIIEMEHTHI,

C) O CEJICKTUBHOM PACTBOPEHHH KOMIIOHEHTOB CILIABA.

d) 0 MEXaHWUYECKOW MpHUpPOAEC 0O0pa30BaHUS TPEUIMH M JAJTbHEHIIIEM 3JIEKTPOXUMUYECKOM

pPacTBOPEHUH B MPOIIECCE POCTA TPEIIUHBL.

9. Dnekxmpoxumuueckas meopus KOPPOZUOHHO20 PACMPECKUBAHUS NOO HANPINCEHUEM He MONCem
00vACHUMD.

a) BJIMSIHUE PACTATUBAIOIIMX HaIpsbKeHW Ha BosHMKHOBeHHe KPH;

b) BIIMSIHUE CTPYKTYPHI CILIABA;

C) cnenu@UIHOCTh BO3JICHCTBHSI KOPPO3HOHHBIX Cpel.

d) MIPEUMYLIECTBEHHOE MEXKPUCTAIUIMTHOE pacTpeckruBanue npu KPH.

10. Aocopbyuonnas meopus KOpPpO3UOHHO20 PACMPECKUBAHUSL NOO HANPAJCEHUeM 6 Omiauyue Oom
eKmpoxumMudeckoli meopuu /[uxca no3eonuna o0vacHUmby:

a) BJIMSIHUE PACTATUBAIOIIMX HaNps>KeHW Ha Bo3HMKHOBeHHe KPH;
b) MeXaHHU3M JeicTBUS UHTHOUTOPOB Ui penoTBparienus KPH;
C) MPEUMYILIECTBEHHOE MEXKPUCTAIUIMTHOE pacTpeckuBanue npu KPH;
d) BIUSTHUE CTPYKTYPHI CILIABA.
Bapmuanr 2.
1. Koppo3uonnyro cmoiikocms uy2yH08 N0 OMHOUWEHUIO K 8bICOKUM KOHYEHMPAYUAM XA0PUOO8 NOBbIUUAEM
a) nerupoBanue HukeneMm (15-30%);
b) nerupoBanue KpemHueM (10 14%);
C) nerupoBanue MonudaeHoM (110 3%);
d) JIETUPOBAHHE ATIOMUHHUEM.
2. PacmeopeHue 4y2yHo8 8 CUIbHOUENIOUHbIX CPEOax CHUNCAeMCsl npu
a) nerupoBanuu HukeneM (15-30%);
b) JerupoBaHuu KpeMHueM (110 14%);
C) nerupoBanuu MonudeHoM (10 3%);
d) JIETUPOBAHUH ATFOMHUHHUEM.
3. Mapmencummnvle Heporcaserowue cmanu umerom
a) IPaHEIICHTPUPOBAHHYIO KYOMUECKYIO PEIIeTKY, HEMarHUTHa, JIETKO 1e(opMUpyeTCs;
b) 00bEMHO-IICHTPHUPOBAHHYIO KYOUYECKYIO PEIIETKY, MarHUTHBI, HIMEIOT BBICOKYIO TBEPAOCTb;
C) 00BEeMHO-IIEHTPUPOBAHHYIO KyOUYECKYIO PELIeTKY, HEMarHUTHBI, UMEIOT BBICOKYIO TBEPAOCTb;
d) IpaHelleHTPUPOBAHHYIO KyOHUECKYIO PEIIeTKY, MarHUTHBI, IUI0X0 Ae(POPMUPYIOTCSL.
4. Aycmenummsie Hepoicageroujue cmaiu UMeom
a) rpaHelleHTPUPOBAHHYIO KyOHUECKYIO peIIeTKY, HEMarHUTHBI, JIETKO J1e(hOpMHUPYETCS;
b) 00BEMHO-TICHTPUPOBAHHYIO KYOMYECKYIO PEIIETKY, MArHUTHBI, UMEIOT BBICOKYIO TBEPIOCTh;
c) 00BEMHO-IICHTPHUPOBAHHYIO KYOMYECKYIO PEIIETKY, HEMarHUTHBI, UMEIOT BHICOKYIO TBEP/IOCTD;
d) TPaHEIICHTPUPOBAHHYIO KYOMYECKYIO PEIIETKY, MArHUTHBI, IIJIOX0 Ae(hOpPMHUpPYETCSI.

5. Jna cmabunuszayuu peppummoti ¢haszvi 6 HepoHcaseroOwUx Cmanix NPUMEHsAIOm 1e2uposanue
a) MEIbIO;

b) HUKEJIEM;
C) XpOMOM;
d) AJTFIOMHUHHCM.

6. /lucnepcuonno-meepoerowjue Hepacageroujue cmaiu

a) coiepxkar 0oJbIIoe KoaudecTBo HUuKens (>18%), 4To obecrednBaeT BEICOKYIO KOPPO3HOHHYIO
CTOMKOCTD;
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b) COACPIKAT MCHBIIC HHUKCIISL B CIUIABC JKEJIC3a C XpOMOM, 4YCM AYyCTCHUTHBIC, HO
CTaGI/IHI/ISHpOBaHLI AJIFIOMMHUEM U MCIBIO, 06pa3YIOH_II/IX HHTCPMCTAJUIMYCCKUEC COCANHCHUS BAOJIb I'PAHUILL
3epeH;

C) SIBJISIFOTCSL PE3YJIFTaTOM HENPABUIBHOM TEPMHUECKOW 00pabOoTKM (EeppUTHBIX WU
ayCTEHUTHBIX CTaJIeH, MPUBOIAIICH K CKIIOHHOCTH CTaJIM K MEXKPHUCTAITITHON KOPPO3HUH;

d) HE CYIIECTBYIOT.

7. Cencubunuzupogannvle cmanu

a) coziepxar 0oJbIIoe KoJaruuecTBO HUKeNs (>18%), uTo oOecreunBaeT BHICOKYIO KOPPO3HOHHYIO
CTONKOCTB;
b) CoJepKaT MEHbLIE HHKENs B CIUIaBE Xelie3a C XpPOMOM, YeM ayCTEHUTHBIE, HO

CTaOMIIN3UPOBaHBI AIOMUHUEM U MEIbI0, 00pa3yoNX WHTEPMETAIINYECKAE COSAMHEHHS BJIOIb TPaHUII
3epeH;

c) SBJISIIOTCSL PE3yJIbTaTOM HENPAaBUIBHON TepMHUUYECKOW 00pabOTKH (QeppUTHBIX HIU
AyCTEHUTHBIX CTAJICH, IPUBOIAIIEH K CKIIOHHOCTHU CTaIu K MEKKPUCTAIZIMTHON KOPPO3UH;
d) HE CYIIECTBYIOT.

8. Kakoii u3 nepeuuciennvix memooo8 3aujumol om KOPPO3UU He NPUMEHAIOMCA Ol NPpedOmEpau)eHus.
KOPPO3UOHHO20 PACMPECKUBAHUS NOO HANPSHCEHUEM.:

e) KaTOJIHAas 3all1Ta;

f) WCIIOJIb30BAaHUE CIICIIUATBLHBIX CIIABOB;

g) TTOBEPXHOCTHBIN HAKJIEI WU ApoOecTpyiHas 00padoTKa;

h) MOHMKEHUE KOHIIEHTPALUU OKUCIUTENSA-ACTIONAPU3aTOpa B KOPPO3UOHHOMU Cpeie.
9. Kopposuonnoe pacmpeckuganue noo HanpsxiceHuem 4auje 8ce2o s61emcs:

€) MIOJIIOBEPXHOCTHBIM;

f) TPaHCKPHUCTAJUIUTHBIM;

g) MEKKPUCTAJIIUTHBIM;

h) M30UpaTEeITbHBIM.

10. Koppo3uonnomy pacmpeckusanuio noo HanpajiceHuem npeumyujecmseeHHo no08epearomces:
e) KpPYTHO3EPHUCTHIE METAJIJIbI U CIIABhI;

f) YUCThIE METAILIBI;

g) MEJIKO3EPHUCTHIE METAIIJIbI U CIIABhI;

h) ckiaoHHOCTh K KPH He 3aBHCHT OT CTPYKTYphI METaJlIa U METALTYPrHUeCKUX (haKTOPOB.

4.3 TIpomexxyTouHas aTTecTalus 10 AUCIUILIMHE IPOBOAUTCS B hopMe 3aueTa

Tunosbie Bonpocekl 3a4era (I1K-1)

1. ArpeccuBHBIC CBOMCTBA Cpell B HEPTIHOM U ra30100bIBAIOIIEH TPOMBIIICHHOCTH.

2. VYInekucioTHas KOppo3usi: MeXaHu3M KarogHoro npouecca. [lonxons! ne Bapaa-Muinuamca,
®oxkuHa, JIlyHesa u np.

3. VYInekucaoTHas KOppo3usi: MEXaHU3MBI aHOAHOTO Tporiecca. MHrubuposanue.

4. dopma HaXOXKAEHUS CEpOBOOpoAa B pacTBope. [IpomyKThl c€pOBOIOPOAHOI KOPPOZHH

cTaJieil: yCuiIeHHe aHOAHOM PEeaKIiy B IPUCYTCTBUH CEPOBOJIOPO/IA.

CepoBoopoaHast KOPpO3Hsl: YCKOPEHUE KaTOAHOM PEakIiy B IPUCYTCTBUH CEPOBOIOPO/IA.
Ponb cynbduion xene3a B CEpOBOIOPOTHON KOPPO3UH Keye3a | CTajei.

CynbdumaHast XpynKOCTh CTAJIM U €€ HHTHOMPOBaHUE.

NurubupoBanue cepoBOIOPOTHON KOPPO3UH.

MukpobOuonornueckas KOppo3usi: a’3poOHBIC U aHAYPOOHBIE OAKTEPHH.

= 0 0 o »n

0. Kopposus non aeictBueM cynbdaTr BOCCTaHABIMBAIOIIUX OAKTEPHIA.

Tunosble 3axanus s 3a4era (IIK-1)
1. Koppo3us xkeie3a v HeJIETUPOBAHHBIX CTAJIEH B KUCIIBIX, IIEJIOYHBIX U HEUTPaIbHBIX Cpeax.
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2. Koppo3ust xene3a 1 HeNEerupoOBaHHbBIX CTAJIEH B pacTBOpax COJICH.
3. Biusinue TepMuueckoit 00pabOTKH HEJIETHPOBAHHBIX CTAJICH Ha MX KOPPO3UOHHYIO CTOMKOCTb.

4.4. llIkana oueHMBaHUS TPOMEKYTOUHOM aTTeCTALMKI

27

JleckpunTopsl (YpOBHU) — OCHOBHBIC IPU3HAKH OCBOCHHUS (ITOKA3aTeIu

Ornenka Komnerentuu
TOCTHXKEHHMSI pe3ynbTaTa)

IK-1 JIeMOHCTpHUpPYET BBICOKMA ypOBEHb 3HAaHHN B 0OO0JACTH KOPPO3UU

METaJJIOB C BOJIOPOJIHOM JIETIOISIPU3AIIUCH.

WuTepripeTUpyeT 3KCIepUMEHTANIBHBIC PE3ybTaThl  HAa OCHOBE

COBPEMEHHBIX TCOPHUH B OOJACTH 3JCKTPOXMMHHU W KOPPO3HHU
«3a4TCHO» METAJIJIOB.

(50 - 100 6anmoB) [IpemnaraeT MeTOIbI KOPPO3UOHHBIX UCIIBITAHUN U CIIOCOOBI 3aIMTHI

METAJUTOKOHCTPYKIIMKA OT KOPPO3HWOHHBIX pa3pylmICHUH COMIACHO

IMOCTaBJICHHBIM 3aa4yaM.

OTBET TOCTPOCH JIOTMYHO, MaTepuaj M3jIaraeTcs 4YeTKO, SCHO,

XOPOIIIMM SI3BIKOM, apTyMEHTHPOBAHO.

IK-1 JIeMOHCTpUpPYET HENOCTAaTOYHBIM ypOBEHb 3HAHUM TEOPETUUYECKUX
MOJOKEHUM M 3aKOHOMEPHOCTEW DSIEKTPOXUMHUHM M  KOPPO3UH
METaJJIOB.

He cnocobOeHn wuHTepnpeTHpoBaTh IKCHEPUMEHTAIbHbIE (DAKTHl Ha
OCHOBE COBPEMEHHBIX TEOpU B 00JIACTH IEKTPOXUMHUU U KOPPO3UU
METaJJIOB.

He moxeT npeanokuTh cocoObl 3alUThl METANIOKOHCTPYKLIUN OT
KOPPO3HH.

HeyBepenHo 1 tornuecku HEMocCiIeq0BaTeIbHO U3JIaraeT MaTepHall.

«HE 3a4TCHO»
(0 - 49 GannoB)

5. Metoanueckue yKkazaHus JJisi 00y4al0UUXCsl 0 OCBOCHHMIO TMCIUILIMHBI (MOXYJIA)

5.1 Meroauueckue yKa3aHHs IO OPraHU3aUN CaMOCTOSITEIbHOIM paboThl 00yUYaromuXCs:

[Ipuctynas K W3yYeHUIO TUCIUIUIMHBI, B MEPBYIO ouepelb OOydarolmuMcsi HEOOXOAMMO O3HAKOMUTHCS
conepkanreM padoueii mporpammbl aucturumabl (PIT[]), koTopas ompenenseT comepskaHue, oObeM, a
TaKKe MOPSAIOK U3YUEHHsI U MTPEToAaBaHus yueOHOM TUCIUILIMHEL, €€ pa3/iena, YacTu.

Jlnist caMOCTOSTENbHON pabOThl BAKHOE 3HaUE€HUE UMEIOT paszieibl «O0beM U copepikaHue TUCIUILTHHBDY,
«Y4eOHO-MeToauuecKkoe U HH(popMaIlMOHHOE 00ecTedeHne TUCIUILTMHBD U «MarepruanbHO-TEXHUIECKOe
o0ecriedeHre TUCIUILINHEI, IPOrpaMMHOE obecrieueHue, mpodeccHoHaIbHbIe 0a3bl TaHHBIX U
MH(POPMALMOHHBIE CIIPABOYHBIC CUCTEMBI.

B pasgene «O0beM U conepkaHWe IUCIMIUIMHBD) YKa3bIBaIOTCS BCE pasfelibl M TEMbl H3y4aeMoil
JTMCLUIUIMHBIL, @ TAKXKEe BUJBI 3aHATHH U TNIAHUPYEMBbI 00bEM B aKaJeMHUYECKUX Yacax.

B pasngene «YuebHO-MeTommyeckoe W HMH(OpMAIMOHHOE oOecreueHre AUCHUIUIMHBDY —yKa3aHa
peKxoMeHayeMasi OCHOBHAs U IONIOJIHUTEIbHAS JINTEpATypa.

B pasgene «MarepuaabHO-TEXHUYECKOE OOECIeYeHne IUCLHUIUIMHBL, MPOrpaMMHOE OOecCIeyYeHue,
npodeccruoHabHble 0a3bl JaHHBIX U MH()OPMAIMOHHBIE CIPABOYHBIC CHUCTEMBD» CONEPKUTCS MEpedyeHb
npodeccuoHaNbHBIX 0a3 JaHHBIX U HHPOPMAIIMOHHBIX CIIPABOYHBIX CHCTEM, HEOOXOIUMBIX JJIi OCBOCHHUS
JUCLUIUINHBL.

5.2 Pexomennarnuu o0y4aromumcs 1o padbore ¢ TEOPETHUECKUMHU MaTepHallaMy 110 TUCIUILIIMHE

[Ipu uzyyennu u npopabOTKe TEOPETUUECKOr0 MaTepHaa HeoOX0AUMO:

- IPOCMOTPETH €IlIe pa3 npe3eHTaluo Jekuuu B cucteMe MOODLe, noBTOpUTh 3aKOHCIIEKTUPOBaHHBIN Ha
JEKUMOHHOM 3aHATUM MaTepual M JOMNOJIHUTh €ro € YYEeTOM PEKOMEHJOBAHHOM JIOMOIHUTEIbHOU
JIUTEPATYPBL;

- IIPY CAMOCTOSITEIBHOM M3yYE€HUH TEOPETUYECKON TEMBI CAENATh KOHCIIEKT, UCIOJIb3Ysl PEKOMEHIOBAHHBIE
B PII/] ucrounuku, npodeccrnoHaibHble 0a3bl JaHHBIX U HHPOPMAIIMOHHBIE CIIPABOYHBIE CUCTEMBI:

- OTBETUTH Ha BOIIPOCHI JIsI CAMOCTOATEIILHON pabOoThI, TTO TeMe MpeacTaBieHHbIe B myHKTe 3.2 PIT/I.

- TP MOATOTOBKE K TEKYIIEMY KOHTPOJIO MCIIOIb30BaTh MaTepHalibl (hoHIa oreHouHbIX cpencts (POC).



5.3 Pexomennamuu 1o pabore ¢ Hay4HOU 1 yueOHOM IuTepaTypoit

PaGota ¢ OCHOBHOW M JOTOJHUTEIBHOW JIUTEPATYpPOH SIBISICTCS TIJIaBHOM (OPMON CaMOCTOSTEIBHOU
paboThl U HeoOXoAMMa MPU TMOATOTOBKE K YCTHOMY OMNPOCY Ha CEMUHApCKUX 3aHATHAX, K Jebaram,
TECTUPOBaHHUIO, dK3aMeHy. OHa BKIIOYAeT NMPOpPadOTKy JIEKIIMOHHOTO Marepuaja U PEKOMEHIOBAaHHBIX
MCTOYHHMKOB U JINTEPATYPHI IO TEMATHKE JICKIIUH.

Koncnekr nekuuu 1oimkeH coaepxarb pedepaTruBHyI0 3alIMCh OCHOBHBIX BOIIPOCOB JIEKIIMH, B TOM YHCIIE C
onopoii Ha pasMemnieHHble B cucteMe MOODLe mpe3eHTany, OCHOBHBIX MCTOYHUKOB W JIUTEPATYPbI IO
TeMaM, BBIBOJIbI MO KaKIOMY Bompocy. KoHCIEKT MoXkeT ObITh BBHINOJIHEH B paMKaX pacleyaTKd BbLAAYH
MIPE3CHTAIMI JIEKIINI WKW B OTAEIbHOW TeTpanu mo mpeamery. OH JOKEH OBITh aKKypaTHBIM, XOPOIIO
YUTAeMbIM, HE COJIEP’KaTh HE OTHOCALIYIOCS K TeMe HH(OPMAIIMIO UIH PUCYHKH.

KoHcnekTsl HaydyHON JIHUTEpaTyphl MPU CAMOCTOATENIBHOM MOATOTOBKE K 3aHATHUAM JOJIKHBI COAEPkKATh
OTBEThl HAa Kbl TMOCTaBIEHHBIH B TEME BOIPOC, MMETh CCBUIKY Ha MCTOYHUK HHYOpPMALUU C
00si3aTeNIbHBIM yKa3aHUEM aBTOpa, Ha3BaHUS U rofla M3JaHMsI HMCIOJIb3yeMOIl Hay4yHOH JHUTeparyphl.
KoncniekT MoOXeT OBbITh OMOPHBIM (COIEP)KATh JIMIIbL OCHOBHBIE KIIIOUEBBIE IMO3MIIMK), HO TNPU 3TOM
MO3BOJIIOIIMM JaTh TIOJHBIA OTBET IO BOMPOCY, MOXET ObITh NOAPOOHBIM. OO0BEM KOHCIEKTa
ONPENEISIETCS CAMUM CTYIEHTOM.

B nporiecce paboThl ¢ OCHOBHOM M JIOTIOJHUTENBHOM JTUTEPATypPON CTYACHT MOXKET:

- JenaTh 3allUCU IO XOIy YTEHHA B BHJIE NMPOCTOr0 WJIM pPa3BEPHYTOro IiaHa (co3gaBaTh IEpEUYEHb
OCHOBHBIX BOIIPOCOB, PACCMOTPEHHBIX B UCTOUHHKE);

- COCTaBJIATHh TE3UCHl (LUTHpPOBaHHE HamOOIee BaXKHBIX MECT CTaTbd MM MOHOTpaduu, KOPOTKOE
U3JI0KEHHE OCHOBHBIX MBICJICH aBTOpA);

- TOTOBUTDH aHHOTAIMH (KpaTkoe 0000IIeHHEe OCHOBHBIX BOITPOCOB PadOTHI);

- co371aBaTh KOHCIIEKTHI (pa3BEPHYTHIE TE3HUCHI).

5.4. PexoMeHa1iuy 1O OATOTOBKE K OTACIBHBIM 3aJaHUSAM TEKYILEro KOHTPOJIS

ColecenoBanue TpeAnonaraeT OpraHU3aluio Oecelbl IMpernojaBaTess cO CTYIEHTaMH IO BOIPOCaM
MPAKTUYECKOTO 3aHATUS C IENbl0 0ojiee OOCTOATENBHOTO BBISBICHUS MX 3HAHUN MO ONpEACICHHOMY
paszmeny, Teme, mpoOieme M T.II. Bce uieHBl Tpynmbsl MOTYT y4YacTBOBaTb B OOCYXKICHHH, 100aBIATH
MH(POPMALIUIO, TUCKYTUPOBATh, 33/1aBaTh BOIPOCH! U T.1.

VYCTHBIE ONPOC MOXKET TNPUMEHATHCS B pa3iMHbIX (opmax: (POHTANbHBIA, WHAWBUIYAIbHBIH,
KOMOMHUpPOBaHHBII. OCHOBHBIE KaUu€CTBAa YCTHOTO OTBETA MOJIIEXKAILETO OICHKE:

- IPaBWJIBHOCTb OTBETA I10 COACPIKAHHUIO;

- IOJTHOTA U INIyOuHa OTBETA;

- CO3HATEJIbHOCTb OTBETA;

- JIOTMKA U3JI0)KEHUsI MaTepHaa;

- PallMOHAIBLHOCTH MCTIONB30BAHHBIX IIPUEMOB U CIIOCOOOB PELIeHHs TOCTAaBICHHON yueOHOil 3a1auu;

- CBOEBpEMEHHOCTh U 3((HEKTUBHOCTH UCIOIH30BaHUS HAMISIHBIX MOCOOHMM U TEXHUYECKUX CPEACTB MpHU
OTBETE;

- UCITIOJIB30BAHUEC OOIIOJIHUTCIBHOI'O MaT€puaa,
- padOHAJIBHOCTH UCITIOJIB30BaHWA BPEMCHH, OTBCACHHOI'O Ha 3aJlaHHUC.

VYCTHBI OIpPOC MOXKET CONPOBOXKAATHCA IPE3CHTAIMEH, KOTOpas MOATOTABIMBACTCA IO OJHOMY U3
BOIIPOCOB TPAKTUYECKOTO 3aHATHA. [Ipn BBICTYIUIEHHH C Tpe3eHTanuei HeoOXoMuMo o0pamaTh BHUMaHHE
Ha TaKMe MOMEHTHI Kak:

- cofep)KaHUE MPE3CHTAlUHN: AKTYaJIbHOCTh TEMbI, MOJHOTA €€ PACKPBITUS, CMBICIOBOE COJAEp)KaHUE,
COOTBETCTBHE 3asIBICHHOW TEMBI COJIEPKAHHUIO, COOTBETCTBHE METOAMYECKUM TPEOOBaHUAM (II€TTH. CCHUIKU
Ha PeCypChl. COOTBETCTBHE COJEPXKAHHUS M JIUTEPATyphl), MPaKTHUECKasi HANpaBICHHOCTb, COOTBETCTBHE
coziepKaHus 3asiBICHHON (opMe, aleKBaTHOCTh UCIIOJIb30BaHHUS TEXHHUUECKUX CPEJCTB yUEOHBIM 3a1adam,
MOCIIEIOBATEILHOCTD U JIOTHYHOCTb MPE3CHTYEMOT0 MaTrepuara;

- odopmiieHHE Tpe3eHTalMu: 00beM (ONTUMAIbHOE KOJIMYECTBO), IM3aiiH (YMUTaeMOCTb, HAJIWYHE H
COOTBETCTBHE TpapUKd W aHUMAIMM, 3BYKOBOE O(OpMIICHHE, CTPYKTYypUpOBaHHE WH(POpPMALUH,
COOTBETCTBHE 3asBJICHHBIM TpPEOOBAHUSIM), OPUIHHAIBHOCTH OGOPMIICHHS, 3CTETHKA, HCIIOJIb30BaHHE
BO3MO)KHOCTH ITPOTPaAaMMHOI Cpe/ibl, COOTBETCTBHE CTaHIapTaM 0(hOpMIICHUS;
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- TMYHOCTHBIC KaueCTBa: OPATOPCKUE CIIOCOOHOCTH. COONIOIEHUE PErIaMEHTa, SMOIIMOHATLHOCTh, YMEHUE
OTBETUTH Ha BOIIPOCHI, CHCTEMATH3UPOBaHHbBIC, TITyOOKHE U TIOTHBIE 3HAHUS 110 BCEM pa3JiesiaM IMPOrpaMMBbl:
- CcoJepXaHWE BBICTYIUICHHUS: JIOTHYHOCTh W3JIOKCHHUS Marephalia, PacKpbITUE TEMBI, JOCTYIHOCTh
u3noxkeHus, dPpdexTuBHOCT npuMeHeHust cpeactB WKT, cmocoObl ©u  yClIOBHS — JTOCTHIKCHHUS
PE3yABTAaTUBHOCTH M IPGEKTUBHOCTH AJIsS BBIOTHEHUS 3a/ad CBOed MpodeccHoHATbHOW WIH y4eOHOU
JEeSTeNbHOCTH, JOKAa3aTeIbHOCTh MPUHUMAEMBIX PEIICHUH, YMEHHE apryMEHTHPOBATh CBOM 3aKIIIOYCHUS,
BBIBOJIBI.

6. YueOHO-MeTOnM4YecKOe M HHPOPMALIMOHHOE o0ecrieyeHre JUCUMITHHbI

6.1 OcHoBHas UTEpaTYypa:

1. Anran P. Kopposus u 3ammra oT kKoppo3uu : [y4eO. mocobwme]. - [onrompymssiii: M3mar. Jlom
"NaTtemnext", 2013. - 344 c.

2. Burnoposuu B.UM., IlpirankoBa JI.LE. KuHeTnka M MeXaHH3M OJJEKTPOAHBIX PEAKLUH B IpOLECCAX
KOPPO3HH METAJUIOB : y4e0. mocobue ans xuMm. dak. yH-ToB. - U31. 2-e, mepepald. u gom.. - TamboB: U3n-Bo
Ilepmnna P.B., 2010. - 127 c.

3. pirankosa JI.E., Burnoposuu B.1., Tlo3nusaxos A.Il. BBenenue B Teopuio KOppO3UH METAJUIOB : yueO.
nocobue ams By30B. - Tam6oB: M3n-so TT'Y, 2002. - 310 c.

6.2 JlononHUTENbHAS JIUTEPATYpA!

1. CemenoBa U. B., ®nopuanosuy I. M., XopormmnoB A. B. Kopposus u 3ammra or koppo3uu : yueOHOe
nocoOwue. - 3-e u3., nepepad. u gorn.. - Mocksa: @usmaraut, 2010. - 416 c. - Tekcr : anexTpouHsIii / IBC
«YHUBEpCUTETCKAS OubImoTeKa OHJIANH» [caitT]. - URL:
http://biblioclub.ru/index.php?page=book&id=68857

2. Ilycros, 0. A., Komkun, b. B., Kyteipes, A. E. Koppo3us u 3amura MeTauioB B BOJHBIX CpeAax :
npakTUKyM. - 2021-03-01; Koppo3us u 3amura METaIoB B BOAHBIX cpenax. - Mocksa: M3narensckuii Jlom
MUCuC, 2005. - 102 c. - Texcr : onekrponusii // IPR BOOKS [caiit]. - URL:
http://www.iprbookshop.ru/56075.html

3. Bunorpagosa C. C., KaiinpuxoB P. A., XypasneB b. JI. Pacuer nokazareneli koppo3uM METauIOB U
napaMeTpoB KOPPO3HOHHBIX CUCTEM : yueOHoe mocobue. - Kazanb: Kazanckuil HayyHO-HCCIe10BaTeNbCKUI
texHonornuecknii yHuBepcurer (KHUTY), 2013. - 176 c¢. - Tekcr : osnekrponsbii // ObC

«YHUBEpCUTETCKAS OunbIMoTeKa OHJIANH» [caitT]. - URL:
http://biblioclub.ru/index.php?page=book&id=258747

6.3 Meroauueckue pa3paboTKH:

1. Anexuna O.B., Bepsexuna H.B. W3yueHne KHHETHMKH OJJIEKTPOAHBIX MPOIECCOB  HA
noTeHmocTare-ragpBanocrare [PC-Pro : wmetox. ykasanuss Kk 7a00p. MPaKTHKyMy IO XHWMHY.
COTIPOTHUBJICHUIO MAaTEPHAJIOB U 3aIlIUTE OT KOoppo3uH. - Tam6oB: M3a-so TI'Y, 2010. - 25 c.

6.4 VHbIe NCTOUHMKMU:
1. UuTepHeT-aHUMKIONEAnN - http://www.rubicon.com/

7. MaTepuaibHO-TeXHHYECKOe o0ecnedeHue M CHUIIMHBI, IPOrPpaMMHOe odecrieveHne,
npodeccuoHaIbHbIe 0a3bI JAHHBIX U HHPOPMAIIMOHHBIE CTIPABOYHbIE CHCTEMbI

Jlis  mpoBeneHUs 3aHATHA TO TUCIHUIUIMHE HEOOXOMUMO CIIeAYIoIee MaTepualbHO-TEXHUIECKOe
obecriedyeHre: ydeOHbIE ayqUTOPHM [Jisi TPOBEICHUS 3aHITHIA JIGKIIMOHHOTO M CEMHUHAPCKOTO THIIA,
IPYNIOBBIX W WHIWBHUIYaJIbHBIX KOHCYJIBTALUW, TEKYHIEr0 KOHTPOJII M TMPOMEXYTOUYHON arrecTaiuw,
MTOMETIEHUS JITISl CAMOCTOSITENIEHOW PabOTHI.

Y4eOHbIe ayTUTOPUH U MIOMEIIEHUS JJIsi CAMOCTOSTENIbHON paOOThl YKOMIUIEKTOBAHBI CIICITUATA3HPOBAHHON
MeOeIbI0 U TEXHUYECKUMHU CPEJICTBAMU OOYUCHHSI, CITYXKAIIUMHU IS IPEICTABICHUS Y4eOHO! HHpOopMaIiu
OO0JIBIIION ayTUTOPHH.
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[TomerieHus U1t CaMOCTOSATENILHONW paOOThl YKOMIUIEKTOBAHBI KOMITBIOTEPHON TEXHUKOH C BO3MOXKHOCTBIO
MTOAKITFOYEHHUS K ceTh "Unrepuet" 51 obecrieueHneM JIOCTyIa B AIIEKTPOHHYO
MH(POPMALIMOHHO-00pa30BaTEIbHYIO CPEAy YHUBEPCUTETA.

Jlist mpoBeeHNs 3aHATHI JICKIIMOHHOTO THITA UCTIONB3YIOTCS HA0OPBI IEMOHCTPAIIHOHHOTO 000PYI0BaHUS,
o0ecreunBaIIfe TeMaTHYECKUE WILTIOCTpAUd (ITPOEKTOP, HOYTOYK, SKpaH/ MHTEPAKTUBHAS JTIOCKA).

JIuneH3noHHOE U CBOOOIHO pacHpOCTpaHsIeMOe MPOrpaMMHOE 00ecTiedYeHHE:

Kaspersky Endpoint Security mist 6usneca - CranpaptHeiii Russian Edition. 1500-2499 Node 1 year
Educational Renewal Licence

Omneparmonnas cuctema Microsoft Windows 10

Adobe Reader XI (11.0.08) - Russian Adobe Systems Incorporated 10.11.2014 187,00 MB 11.0.08
7-Zip 9.20

Microsoft Office [Ipodeccronanbhsrii mioc 2007

ITpodeccronanbhbie 6a3bl JaHHBIX U UHPOPMAITMOHHBIE CIIPABOYHBIE CUCTEMBI:

1. Hayunas osnekrtponHas Oubnuoreka Poccuiickoit akamemun  ecrectBozHanus. —  URL:
https://www.monographies.ru

2.  VYuuBepcuTeTckas OMONMOTEKa  OHJIAHH:  DJIEKTPOHHO-OMONMoTreuHas  cuctema. —  URL:
https://biblioclub.ru

3. DNEeKTpOHHBIN KaTajor @yHIaMEHTaIbHON OoubmuoTeKn TTV. — URL:

http://biblio.tsutmb.ru/elektronnyij-katalog

JIeKTPOHHasi HH(POPMALIMOHHO-00pa30BaTe/IbHAsA Cpeaa
https://auth.tsutmb.ru/authorize?response type=code&client id=moodle&state=xyz

B3aumoneiicTBue mpenopaBaTenss M CTy[JEHTa B Ipolecce OOy4eHHUs OCYLIECTBISETCS MOCPEICTBOM
MYJIBTUMEUMHBIX, THIIEPTEKCTOBBIX, CETEBBIX, TEICKOMMYHHUKAIIMOHHBIX TEXHOJOTHUH, HUCHOJIb3YEMBIX B
ANIEKTPOHHOH MH(OPMAIIMOHHO-00pa30BaTEILHON CPEie YHUBEPCUTETA.



