OuneHovHble MaTepHAJIbI IPH (POPMUPOBAHUM PAa0OYNX NPOrPaMM AUCHHUIVINH (MOAYJIeH)

Hanpagsaenue: 21.03.01 He¢rerasosoe neJio

Hanpasiennocts (mpoduib): Ikemiayarauusi W 00CHy:KHUBaHMe O00BEKTOB
TPAHCHOPTA U XPaHEeHUs1 HepTH, ra3a U NPOAYKTOB NepepadoTKu

JAucunnimaa: OU3MKO-XMMHYECKHE OCHOBbI Koppo3uu. IIporuBoxkoppo3uoHHast
3alUTa

dopMupyeMbie KOMIIETCHIUM:
1. Onucanue nokasareseil, KpUTepHeB U HMIKAJ OLCHUBAHUS KOMICTCHIMI.

[TokazaTenu U KpUTEPUHU OLIEHWBAHUS KOMIIETEHLIMH

OO6bekT YpoBHHU cHOPMHPOBAHHOCTH Kpurepuii onieHrBaHus
OLICHKH KOMITCTEHIINH Pe3yabpTaToB OOYUCHUS
O0yuaromuiics Huskuit yposens YpoBeHb pe3yNnbTaToB 00y4eHHS
[ToporoBelii ypoBeHb HE HIDKE ITOPOTOBOTO

TloBbIILIEHHBIN YPOBEHD
Bricokuii ypoBeHb

[IIxanpl oueHUBAaHUS KOMIIETEHUMH IpU clade 3K3aMeHa WIX 3a4eTa C OLIEHKOU

Hocturnyrbiit XapakrepucTuka ypoBHS C(HOPMIPOBAHHOCTH [IIxana oueHrBaHuA

YPOBEHb KOMIIETEHIIUI
pe3yabrara
0o0vueHus

DK3aMeH WM 3a4eT C
OLICHKO

Huskuii OOGyuatoruics: HeynosnersopurenbHo
YpPOBEHb -00HAPYKUIT TIPOOEITBI B 3HAHUSX OCHOBHOTO YU4E€OHO-ITPOTPAMMHOTO
MaTepuana,

-JIOTYCTWJI IPUHIUIHATIBHBIC OITHOKH B BEITIOJIHCHUY 3aaHUH,
MPEe1yCMOTPEHHBIX TPOrPaMMOii;

-HE MOXKET MPOJIOJDKATE 00yICHUE WA MPUCTYIIUTH K
po¢eCCHOHATBFHOM NesATeIPHOCTH 10 OKOHYAaHUH IPOTpaMMBI 0e3
JTOTIOTHUTEBHBIX 3aHATHI IT0 COOTBETCTBYIOMICH NUCIHTUINHE.

IToporoseiii | O6yuaronuiics: YI0BIIETBOPUTENBHO
YPOBEHb -00HapyXUJI 3HAaHUE OCHOBHOT'O y4eOHO-IIPOrpaMMHOTO MaTepuaia B

00BéMe, HeOOXOAMMOM JUTS AabHeH el y4aeOHON 1 peICTosIIeH

npodeccHoHaIBHOH eI TeNBHOCTH;

-CIIPABIIETCS C BBIIOJIHEHUEM 3aaHUH, IPETYCMOTPEHHBIX

MIpOrpaMMoii;

-3HAKOM C OCHOBHOW ITUTEPaTypoi, pEKOMEHIOBaHHOH paboueii

MPOrpaMMOH TUCTIUTUTHHEL,

-JIOITyCTHJI HETOYHOCTH B OTBETE HAa BONPOCH! M IIPH BHINOJIHEHUH

3aJaHui 0 y4eOHO-TIPOrpaMMHOMY MaTepuairy, Ho 00jIanaeT

HEOOXOIUMBIMH 3HAHISIMH ISl KX YCTPAHEHUS IO/ PYKOBOJICTBOM

IpernoiaBaTes.

[MoBeimenHsrit | OOydaromuiics: Xopomro
YPOBEHb - 0OHApYKHJI MTOJTHOE 3HAHUE y4eOHO-TIPOrPaMMHOIO MaTepuala;

-YCTIEUTHO BBIMTOJIHIII 3aIaHUSL, IPEAYCMOTPEHHEIC ITPOTPaMMOIA;

-YCBOWJI OCHOBHYIO JIHUTEPaTypy, PEKOMEHIOBaHHYIO paboueit

MIPOTPaMMO AUCIUTUINHBL;

-TIOKa3aJI CHCTEMAaTHYECKUI XapakTep 3HaHUH yaeOHO-

MIPOTPaMMHOTO MaTepHaa;

-CIOCcO0EH K CaMOCTOSITEIFHOMY TIOMIOIHEHHIO 3HAHHUH 10 y4eOHO-

MIPOrpaMMHOMY MaTepHally U OOHOBIIEHUIO B XOJI€ lalbHEHIIICH

yueOHOM pabOThI U IPOPECCUOHATIBHOM JCSITCIBHOCTH.




Bricokmit
YpOBEHB

Obyuarommuiics:

-00HapYKUJI BCECTOPOHHUE, CUCTEMAaTUIECKHE U TTTyOOKHE 3HAHUS

y4eOHO-TIPOrpaMMHOT0 MaTepHana;

-yMeeT CBOOOIHO BBINIOJIHATH 33JaHUs, TIPETYCMOTPCHHBIC

IIPOTrPaMMOI;

-O3HAKOMMIJICA C ﬂOHOHHI/ITeHLHOﬁ HHTepaTypOﬁ;
-YCBOWJI B3aUMOCBA3b OCHOBHBIX MOHSATHH JUCIHUIIINH U UX 3HAYCHUEC

JUTS IprOOpeTeHHS IPOQecCHu;

-IPOsABUJ TBOPUCCKHUC CIIOCOOHOCTH B IOHMMaHUU y‘I€6HO—

MPOTpaMMHOTO MaTepHaa.

OT1nnaHO

Onucanue IIKaJl OLEHUBaHUS
Komnerennu o0ydaromerocsi OeHNBaeTCs CIEAYIOIUM 00pa3oM:

[TnanupyemsbIii CopeprxaHue MIKaIbl OICHUBAHUS
YPOBEHB JIOCTUTHYTOTO YPOBHS pe3yiibTaTa 00ydeHHs
PE3yIILTATOR Heynosnersopurens YI0BIETBOPUTEIBHO Xopomio OT1nudHO
OCBOCHHS
He 3auteno 3auTeHo 3auTeHo 3auTeHo
3HaTh HecnocoOHOCTB OO0yuarommuiics OO0yuaromuiics OO0yuaromuiics
o0yuaromerocst crocobeH JIEMOHCTPHUPYET JIEMOHCTpPUPYET
CaMOCTOSITEIILHO CaMOCTOSITEIIBHO CHOCOOHOCTB K CHOCOOHOCTH K
MPOJIEMOHCTPUPOBATH | IPOJIEMOHCTPUPO-BATh | CAMOCTOSATEIBHOMY CaMOCTOSITEIIHO-MY
HaJM4yue 3HaHUM IpY | HAJIMYKME 3HAHUU IIpU NIPUMEHEHUIO NIPUMEHEHUIO 3HAHU B
pENIeHNH 3aJaHuH, pEIIeHNH 3aaHNH, 3HAHUU TIPH BBIOOpE crmocoba
KOTOPBIC 6BIJ'II/I KOTOpPbIC 6])].]'[]/1 PEUICHUN SajlaHI/Iﬁ, pemI€HuA HEU3BECTHBIX
MpEACTaBJICHBI pEeACTaBIICHBI AHAJIOTUYHBIX TCM, NI HECTAaHOAPTHBIX
npernoiaBareieM npenoaaBaTeaeM KOTOpBIE MPEJICTABIISUT | 3aJIlaHUH U TIPH
BMecTe ¢ 00pas3iom BMECTE C IIpenoaaBaTeb, KOHCYJIBTaTUBHOMN
UX peIleHHUsI. 00pa3loM X PEHICHUS. |1 IPHU €ro MOJIZICPIKKE B YACTH
OUCVILTATIARIIOIL MANCTTACITITATTITALITANIILIY
Y™meTs OrtcyrcTBUE Y OO0yuaromuiics OO0yuaromuiics OO0yuaromuiics
o0yuaromierocst JIEMOHCTPHUPYET MIPOJIEMOHCTPUPYET JEMOHCTPUPYET
CaMOCTOSITEJIBHOCTH B | CAMOCTOSITEJIBHOCT B | CAMOCTOSTEIIBHOE CaMOCTOSITEIILHOE
NPUMEHCHUU YMCHUN | IPUMEHEHUH YMEHUN MIPUMEHEHHE YMEHHM MPUMEHEHHE YMEHHI
[0 WCHOJB30BAHHUIO | PELICHHs y4eOHBIX peLlIeHuS 3aIaHuiA, PeLICHHUS] HEM3BECTHBIX
METOJI0B OCBOCHHUSI 3aIaHHii B TOJTHOM AHAJIOTHYHBIX TEM, WA HECTaHAAPTHBIX
y4eOHOIM COOTBETCTBHUH C KOTOpBIE MPEJICTABIISUT | 3aJIlaHUi U TIPH
JHACLUIUIMHBI. obpazuom, NIpENnoAaBaTeb, KOHCYJIbTaTUBHOMN
JaHHBIM U IIPU €T0 MOJJIEPKKE
[IpenoaaBaTesIeM. KOHCYJIBTaTHBHOU HpernojaBaress B 4acTH
MOJI/IEPKKE B YaCTH MEXKTUCIIMIUTHHAPHBIX
COBPEMEHHBIX CBSI3eH.
mpo0iem.
Bmanets HecmocobHoCcTh OO0yuvarommiics OO0yuarommiics OO0yuarommiics
CaMOCTOSITEIILHO JICMOHCTpPHUPYET JICMOHCTPHUPYET JIEMOHCTpPUPYET
MPOSIBUTH HABBIK CaMOCTOSITENIBHOCT B | CAMOCTOSITENIBHOE CaMOCTOSITEIIbHOE
peuieHus MIPUMEHEHHUHN HaBBIKa MIPUMEHEHHE HaBbIKA MIPUMEHEHHE HaBbIKA
[IOCTABJICHHOM T10 3aJJaHUsM, peuieHys 3alaHui, pelLIeHNs HEU3BECTHBIX
3aaa4M 1o PECUHICHUC KOTOPBIX AHAJIOTUYHBIX TCM, NI HECTAaHOAPTHBIX
CTaHAAPTHOMY OBLJIO 1OKa3aHO KOTOpBIE MPEJICTABIISUT | 3aJIlaHUM U TIPH
00pa3sily ITOBTOPHO. IIPenoaaBaTesIeM. IIpenoaaBaTesb, KOHCYJIBTaTUBHOMN
U TIPH €TO TIOJI/IEPXKKE
KOHCYJIBTaTUBHOMN MPEToIaBaTels B YaCTH
MOJI/IEPXKKE B YACTH MEKAUCIUIUTAHAPHBIX
COBPEMEHHBIX CBSI3CH.
pooIeM.
2. IlepeyeHb BONMPOCOB W 3aa4 K JIK3aMeHaM, 3a4yeTaM, KYPCOBOMY NpPOeKTHPOBAHMIO,

JadopaTopHbIiM 3aHsATHAM. O0pa3sel 3K3aMeHANIMOHHOT0 OUJIeTa




1. Knaccudukainuss KOppO3MOHHBIX IPOIECCOB IO MEXaHWU3My, YCJOBHUSIM TPOTEKaHHS U
XapaKkTepy KOPPO3HOHHBIX IOPAKEHUHN.

2. XuMHueckasi KOppo3us METaJlIOB U €€ Pa3sHOBUAHOCTH.

3. TepMoaMHAMHUECKUE YCIOBHSI TMPOTEKAHHs XUMHUYECKOW KOPpO3MM M €€ OTJINYHME OT
IJEKTPOXUMUYECKOI KOppOo3uu.

4. AncopOrusi OKUCITUTENSH Ha MeTallIax.

5. OO6pazoBaHye IUIEHOK MPOAYKTOB KOPPO3HH. YCIOBHE CIUIOIIHOCTH IIEHOK.

6. Jluneiineii, mapabonudeckuii W Jorapu(MUYECKAH 3aKOHBI POCTa OKCHAHBIX IUIGHOK Ha
MeTajax.

7. MexaHu3M razoBoi KOppO3UU METaJlIOB.

8. OkwclieHue Kene3a U CIJIaBOB Ha ero ocHOBe. CTPOCHHE OKaJIHMHEI.

9. OCOOCHHOCTH OKHCIICHHS JKENe30yIJIEPOAUCTHIX CIUIaBoB. (OOe3yriepokuBaHHE CTald |
YyTyHa.

10. Bonoponnas koppo3usi cTainu.

11. Tuns! ¥ BUABI KOPPO3UH CBAPHBIX COCAMHEHHH.

12. OcoOeHHOCTH ~ XMMHUYECKOW KOPpO3MM  METAUIOB B JKMIKMX  HEIIEKTPOJMTaX U
KUJIKOMETAIIIMYECKUX CPEaax.

13. ONEeKTPOXUMHYECKAs] KOPPO3UsI METAILIOB.

14. TepMoauHaMHUYECKHE YCIIOBHUS TPOTEKAHHUS JJICKTPOXMMHUYECKON KOPpO3HHM W €€ OTIMYHE OT
XUMHUYECKON KOPPO3UH.

15. OrneHKa KOPPO3NOHHOW CTOWKOCTH METaJIOB M CIIIABOB.

16. Oco0eHHOCTH KUHETUKH aHOAHBIX IPOIIECCOB.

17. OCO0EHHOCTH KMHETHKH KAaTOJHBIX MPOIECCOB.

18. [TaccuBHOE COCTOSIHME METAIJIOB M €r0 NMPaKTHYECKOe 3HaYCHHE.

19. [TneHo4Has ¥ afcopOLUMOHHAS TEOPHU MACCHBHOCTH METAJUIOB.

20. IIpuunHBI KOPPO3UU CBApPHBIX LIBOB.

21. Karonnas 3ammra MeTaaia OT KOPPO3UU OT BHELIHETO MCTOYHUKA TOKA.

22. JloxanbHas KOppo3usl U €€ pa3sHOBUAHOCTH.

23. MexkpuctamiutHas Koppo3us. OcoOCHHOCTH MEXKPUCTAUTUTHOW KOPPO3UHM HEP)KaBEIOIINX
CTaJIe.

24. Oco0eHHOCTH 3JIEKTPOXUMHYECKON KOPPO3HH JKeJIe3a M €T0 CIIIIABOB.

25. Krnaccuduxanus 371eKTpOXUMAYECKON 3alIUThl METAJIOB OT KOPPO3HU.

26. KopposnonHoe pacTpecKuBaHHE U €T0 OCOOEHHOCTH.

27. IIporexropHas 3amura. Buabl mpoTeKTOpOB.

28. AHOpmHas 3alUTa OT KOPPO3HUH.

29. JlerupoBaHHe Kak METOJ 3alIUThl OT KOPPO3WH. [IpHHIHMIBEI XKapOCTOMKOTO M KOPPO3HMOHHOCTOHKOTO
JIETUPOBAHUS.

30. Metoabl 31eKTPOXUMUYECKOH 3alUThl METAJIOB OT KOPPO3HU.

31. MeToab! 3alIUTEl METAJIOB M CIUIAaBOB OT Ia30BOH KOPPO3UU.

32. MeTo/p! 3aIIMTHl METAJUIOB U CIUIABOB OT aTMOc(epHOl KOppO3HH.

33. MeTobl 3alUTHl METAIUIOB U CIIABOB OT MOPCKOW KOPPO3HH.

34. MeToapl 3alUIUThl CBAPOYHBIX IIBOB OT KOPPO3HH.

35. Tloka3zarenw KOppO3HH.

36. Hemeramnmudeckue 3aIIUTHBIE TTOKPHITHS METAJUIOB.

37. MeTtannudeckue 3allUTHBIC MOKPBITUSA. [I[pUHITNTT 3aIIHUTHI.
38. CepHucras U KapOOHHJIbHAST KOPPO3USL.

3. TectoBble 3aianus. OueHka mo pe3yjbTaTaM TECTUPOBAaHMA.

1. ATOMBI META/UIOB B XUMUYECKUX PEAKIUSIX IPOSBISIOT CBOWCTBA:
A)Boccranosurens; b)Oxuciurens;
B)Boccranosurens u okucnutens; I')He mposBasioT OKHCINTENTFHO-BOCCTAHOBUTEIBHBIE CBOHCTBA

2. Cxema, 1oKa3bIBaroIas BOCCTAHOBHUTEIbHBIE CBOMCTBA MeTala:
A)Zn2+-Zn02; B)Fe2+-Fe0; B)Cu0-Cu2+; I') Fe3+-Fe2+

20.ITpu B3aMOJEHCTBUU C HEMETANIAMU METAJUIbI MPOSIBIISIIOT CBOMCTBA:
A)BoccranosurensHsle; b)KucnorHsie;

B)Oxucnurensurie; I')OcHOBHBIC

3. B m30pITKe XI0pa coxriu 0,1 Momp amoMuHIs. Macca MOoydeHHOTO XJIOpUIa alIOMHAHUS paBHA:
A)26 1; b)133,5T; B)3,51; )13,35 1.

4. Kakoil U3 JaHHBIX METAJJIOB JIETKO B3aUMOJCHCTBYET C KHCIOPOAOM BO3IyXa:



A)lunk; b)Mens; B)JIutuit; I')XKeneso.

5. Mertauibl, BCTYNarOIIUEe B PEAKIMIO C BOJOW MPH OOBIYHBIX YCIOBUAX, B TPYIIIE:
A)Na, Ca, Fe; b)Ba, Zn, Al; B)Li, Sr, Ba; I''Mg, K, Cd.

6. YcuieHHE BOCCTaHOBHUTEIBHBIX CBOHCTB HAONIOMACTCS B PAY:
A)Pb, Cu, Ag; B) Na, Ca, Au; B)Ni, Fe, Zn; T') Li, Ca, Al

7. BoccTaHOBUTENBHBIMH CBOMCTBAMH O0JIaIar0T:
A) Fe3+; B) Fe2+; B) Na+; I') Al3+.

[TonmHBIN KOMILICKT TECTOBBIX 33JaHUUl B KOPIOPATUBHON TecToBOM obomouke ACT pa3melieH Ha cepBepe
YUT JABI'VIIC, a taxxke Ha caiite YHuepcutera B pasznene CJJO JABI'YIIC (oOpa3oBarenbHas cpela B JIMYHOM
KaOWHeTe MpenoaaBaTes).

CooTBercTBHE MeXAy OambHOW CHCTEMOW M CHCTEMOW OICHMBAHUS 110 pe3yJibTaTaM TECTUPOBAHUS
YCTaHABJIMBAETCS TIOCPEICTBOM CJICAYIOIIEH TaONUIIbI:

OO0BEKT ITokazarenun OreHka YpoBeHb
OLICHKU OLICHUBAHHUSI pEe3yJIbTaTOB
pe3yabTaTOB O0yUEHUS 00y4ueHMs
O0yuarowmuiics 60 6ayIoB U MeHee «HeynoBneTBOpUTEIEHO» Huskuit ypoBeHb
74 — 61 GamioB «YIOBIETBOPUTEIHHO» [ToporoBslii ypoBEeHb
84 — 75 Gannos «Xopormoy» [ToBbIIeHHBIN YPOBEHB
100 — 85 6amioB «OTIuIHO» Bricokuii ypoBeHb

4. Ouenka orTBeTa 00y4awUIerocsi Ha BONPOCHI, 3a4a4yy (3agaHue) 3K3aMEeHALIMOHHOro OuJiera,
3a4eTa, KYPCOBOro MPOeKTHPOBAHMNSI.

OHeHKa OTBCTa 06yqafomerocs{ Ha BOIIPOCHI, 3a1a9y (3aJ_'[aHI/Ie) 3K3aMCHAIIlMOHHOI'O 61/1neTa, 3a4ycra

DJeMEeHThI OLIEHUBAHUS CopeprkaHue 1Kajabl OLICHUBAHUS
HeynosnerBoputens | YaoBieTBOpUTEIDL Xoporio OTanaHo
He 3auteno 3auTeHo 3a4uTeHo 3auyTeHo
CootBercTBHE O0TBETOB | ITostHOE 3Ha4YUTENLHEIC HesnauntenbHbie ITonnoe
(dhopMyITIpOBKaM HECOOTBETCTBHE 110 MOTPEIIHOCTH. MTOTPEITHOCTH. COOTBETCTBHE.

BOIIPOCOB (33aHMii) | BCEM BOIPOCAM.

Crpykrypa, [omuoe 3HaYNTENFHOE HeznaunTensaoe CootBeTcTBHE
MTOCTIEIOBATEIIFHOCTD U | HECOOTBETCTBHE HECOOTBETCTBHE HECOOTBETCTBHE KPUTEPHIO IIPH
JIOTHKA OTBETA. KPHUTEPHIO. KPHUTEPHIO. KPHUTEPHIO. OTBETE Ha BCE
YmMmeHue uerTko, BOIIPOCHI.

IIOHATHO, TpaMOTHO nu
CcBOOOIHO M3JIaraTh

3Hanue HopMaTuBHBIX, |IlonHoe He3HaHME Hmerot MecTo HmeroT MecTo ITomHoe
MPABOBBIX JOKYMEHTOB | HOPMATHBHOM U CYIIIECTBEHHEIC HECYIIICCTBCHHEIC COOTBETCTBHE
U CIELHAIBHON MIPaBOBOM 0a3bI U VITYIICHUS VITyIICHUS U JTAHHOMY KPUTCPHIO
JTUTEPATYPHI CIIENMAaIEHOM (He3HaHue HE3HAaHHUE OTHEIBHBIX | OTBETOB Ha BCE
JTUTEPATYPHI Oouplreit yacT U3 | (EIMHUYHBIX) padOT | BOMIPOCHI.

JIOKYMEHTOB U W3 YHucaa
CIELUAIIBHOMN 00s13aTENBHOM
JIUTEPATypPHI 110 JIUTEPaTypPHI.
Ha3BaHUIO,

COJIEPIKAHUIO U
T.J1.).




‘YMeHue yBs3bIBaTh

YMenue cBsa3aTh

‘YMenue cBs3aTh

‘YMenue cBsa3aTh

ITonmoe

TEOPHIO C TMIPAKTUKOM, TEOPHIO C MPAKTUKONW | BOMPOCHI TEOPUU | BOIPOCHI TEOPUU U COOTBETCTBHE
B TOM YHCJIC B 00/IaCTH | pabOThI HE U TIPaKTHKH NPaKTUKH B JTAHHOMY KPUTEPHIO.
npodeccruoHaIbHON MIPOSIBIISIETCA. MPOSIBISIETCS OCHOBHOM Crnoco6HOCTh
paboThI peaxo. TIPOSIBIISIETCSL. HUHTETPUPOBATH
3HAHUSI U TIPUBJICKATH
CBEJICHMS U3
Pa3IMYHBIX HAYIHBIX
cep.
KauecTtBO 0TBETOB Ha Ha Bce OTBeTHI HA . JlaHbBI HEMOJIHBIE JlaHbl BepHBIE OTBETHI
JIOITOJIHUTEIIBHBIE JIOITOJIHUTEIIBHBIE OoJTBIIYIO YacTh OTBETHI Ha Ha BCE
BOTIPOCHI BOTIPOCHI JIOTIOJHHATENBHBIX | JOTIOJIHUTEIBHBIE JIOTIOJIHUTEJILHBIE
MIPeTIoIaBaTelsl JaHbl | BOIIPOCOB BOTIIPOCHI BOTIPOCHI
HEBEPHBIC OTBETHL. TperofaBaTess TperofaBaTes. MperoaBaTes.
JTaHBI HEBEPHO. 2. Jlan oguH
HEBEPHBIA OTBET Ha
JIOTIOJIHUTEIIBHBIE
BOIIPOCHI
MPEnoIaBaTeNs.

[Tpumeuanue: uroroBasi oleHKa (GopMHUpYeTCs Kak cpelHss apudMeTndeckas pe3ylbTaToB 3JIEMEHTOB

OLICHHUBAHMUA.




