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1. IVTAHUPYEMBIE PE3YJIbTATBI OBYUEHUS 1O JUCHUNIJIMHE (MOAYJIK0), COOTHECEHHBIE C
INIAHUPYEMBIMH PE3YJIBTATAMUN OCBOEHUS OBPA3OBATEJIBHOU TPOI'PAMMBbI

1.1. Ilestn ocBOEHHSI UCHMILTHHBI (MOTYJIs)

[lenp Kypca — pOpMHpOBaHHNE y CTYyIEHTOB CHCTEMBI 3HAHWH 10 0OOCHOBAHMIO M PEANTH3ALNHU PECypCOCOEpPEeraonnx pemeHnit mpu
BEIOOpE KOHCTPYKIIMOHHBIX MATEPHAIOB M 3alUTE UX OT KOPPO3UHU BO BCEX cepax MPUPOIHOW M MPOU3BOJCTBCHHOHN NEATCIBHOCTH.
3amagaMyl QUCIHATUIMHEL SBISIIOTCS: MPHOOpeTeHNe YriTyOJIeHHBIX 3HAHMH 110 OCHOBAM TEOPHH KOPPO3HOHHBIX IPOIECCOB IS BHIOOpA

KOHCTPYKIMOHHBIX MATCPUAJIOB C YYETOM TCXHOI'CHHBIX U ITPUPOAHBIX q)aKTOpOB.

1.2 KomneTeHuuu odyuarmierocs, popMupyemMbie B pe3yJibTaTe 0CBOCHHUs TUCHUTIIHHBI (MOTYJIs)

OIIK-12

BJIaJIeHHEM MeTOJAAaMH OIleHKH CBOICTB KOHCTPYKIHOHHBIX MaTepPHaJIOB, crnocodamMu nonﬁopa

MaTepuaJaoB IJH MPOCKTHUPYEMbIX JeTajiedl MAIIMH M MOABUKHOTO cOCTaBa

3HaTh:
Yposens 1 OCHOBBI TCOPHH KOPPO3HOHHBIX MPOIIECCOB B Ta30BBIX M KHUIKUX AICKTPOXHUMUYCCKUAX Cpelax.
(0a30BbIii)
Yposenn 2 OO6mme CBeCHHS O COCTOSTHUN M U3MEHEHUH CBOMCTB KOHCTPYKIIMOHHBIX MaTEPHAJIOB MO BIUSHUEM TEXHOTESHHBIX
(TPOABWHYTHIIT) |1 IPUPOIHBIX (HAKTOPOB.
Yposensb 3 OCHOBHBIEC UCTOYHUKN KOPPO3UOHHOTO BO3ACHCTBYSI HA KOHCTPYKIIMOHHBIE MaTepHAbl TIPU CTPOUTEIILHOHN H
(BBICOKMIA) MIPOU3BOJICTBCHHOM JCSITEIBHOCTH, HX KAUCCTBCHHBIC U KOJMUYCCTBCHHBIC XaPAKTEPUCTUKH, METOJIBI ¥ CIIOCOOBI
MIPOTHO3UPOBAHUS HAJIEKHOCTH 000PYAOBaHUS U TOCIICICTBUN KOPPO3NOHHBIX BO3JIEHCTBHUH.
YMmeTh:
Yposens 1 OLEHUTH XapakTep BIUSHUS OKPYKAIOIISH MM TPOU3BOICTBEHHON Cpe/Ibl HA 3aKOHOMEPHOCTh TCUSHUS
(6a30BbIii) KOPPO3MOHHBIX MTPOLIECCOB.
YpoBenb 2 |BriOpaTh KOHCTPYKIIMOHHBIE MaTEPHAJIBI.
| (MDONTRUHVTHI)
Yposens 3 OO60cHOBaTh KOHCTPYKITUIO amnmapara ¥ KOMILIEKC MEPOIPHUITHIA IO 3aIUTe 000pyAOBaHUS U TPAHCTIOPTHBIX
(BBICOKMIA) KOMMYHHUKAIIUH OT KOPPO3UOHHBIX BO3JEHCTBUI OKpY KaloLIeH cpebl.
Baagern:
Yposens 1 MeTonamu aHanu3a 00paTUMBIX M HEOOPATHUMBIX JIETPaJalliOHHBIX TIPOIECCOB, MPOTEKAIONMINX B MaTepHaiaX Mpu
(0a30BbIii) PA3JIMYHBIX VCIOBHUAX DKCITYATAIIUHA
YpoBens 2 KonuvecTBeHHBIMU METOJAMH OLICHKH OOIUX U JIOKAJIBHBIX MOTEPh MPH BO3JACHCTBIH TEXHOTCHHBIX U MIPUPOIHBIX
(mpoaBUHYTHIN) (pakTOpOB Ha BEIOpAaHHBIC KOHCTPYKIMU U ICTAJIH ITOJABMKHOTO COCTaBa.
Yposens 3 Co3znganueM 1 BBIOOPOM KOPPO3HMOHHOCTOMKOTO MaTepHaa Jis 3alliThl METAJJIOB U CILUIABOB OT KOPPO3HH.
(BBICOKMIA)

IIK-7: cnoco6HOCTBIO 3 (PeKTHBHO UCMOIB30BATH MaTePHAJIbI IPH TEXHHYECKOM 00CIy:KMBAHNH, PEMOHTE H NIPOeKTHPOBAHNHU
MOJABHKHOT0 COCTaBa, COCTABJIATH TeXHUYECKHeE 32/1aHNA HA NIPOEKTHPOBaHHNe MPUCIOCcO0IeHHil H 0CHACTKH, BJIajIcHHEeM
MeTOoAaMH IPOM3BO/ACTBA JieTajlell MOJABUKHOIO COCTABA H HABLIKAMH TEXHOJIOTA 0 €r0 KOHTPOJII0

3HaTh:
YpoBenb 1  [knaccupukaniro, MapKUPOBKY U MPIMEHEHIE OCHOBHBIX KOHCTPYKIIMOHHBIX MaTePHAIIOB.
(0a30Bblii)
YpoBenb 2 [kIaccu(pUKAINIO, MAPKUPOBKY M MPHUMEHEHIE OCHOBHBIX KOHCTPYKIIMOHHBIX MAaTEPHAIOB; (PaKTOPEI,
(mpoaBMHYTHIN) [onpenensiomue cBoiCTBa MaTepUAIOB, METOAbI HANIPABJIEHHOIO N3MEHEHHUSI CBOMCTB KOHCTPYKIIMOHHBIX
YpoBenb 3 [kIaccupuKaIiio, MApKUPOBKY M MPHUMEHEHIE OCHOBHBIX KOHCTPYKIIMOHHBIX MaTEPHAIIOB; (GaKTOPEI,
(BbICOKMI) |ompenensromue cBOCTBa MaTepUaAIOB, METOAbI HAPABICHHOIO N3MEHEHHUSI CBOMCTB KOHCTPYKIIMOHHBIX
Ymern:
YpoBenb 1  [poeKTHPOBATH MPOLIECCHI MOTYUYEHHS 3aTOTOBOK JETANIEH, TEPMUUYECKOM, XMMUKO-TEPMHUUYECKON U JPYTHX BUIOB
(0a30Bblii) YIPOYHSIIOIIEH 00pabOTKH.
YpoBenb 2 [IPOEKTHPOBATH MPOLIECCHI MOTYUYEHHS 3aTOTOBOK JETANIEH, TEPMUUECKOM, XMMUKO-TEPMHUYECKON U JPYTHX BUIOB
(MTpoABWHYTHIIT) |ynpouHstomiel 00padoTKH; 000CHOBAHHO BHIOMPATh MATCPHAIIBI JJIs1 H3TOTOBJICHUS JICTANICH, IPUMCHSTh
YpoBenb 3  [pOEKTHPOBATH MPOLIECCHI MOTYUYEHHS 3aTOTOBOK JETANIEH, TEPMUUYECKOM, XMMUKO-TEPMHUUYECKON U JPYTHX BUIOB
(BbICOKMH) |ynpounsronielr 06paboTki; 000CHOBAHHO BBIOMPATH MAaTEPHAIIBI ISl U3TOTOBIICHUS JIeTaJeH, MPUMEHSTh
Baaners:
YpoBenb 1  |HaBBIKAMU MPOBEACHUS METALIOIPA)UICCKUX UCCICAOBAHHIA CTPYKTYPhI MATCPHUAIIOB M ONIPEIICIICHIS] OCHOBHBIX UX
(6a30BbIii) MEXaHUYECKUX CBOMCTB.
YpoBeHb 2 |HaBBIKAMU MIPOBEACHUS METALIOrPa)UICCKUX UCCICAOBAHHIA CTPYKTYPhI MATCPHAIIOB M OTIPEIICIICHIS] OCHOBHBIX UX
(MpoABMHYTHIN) [MexaHNYECKHX CBOMCTB; OCHOBAMH PACcUETOB IMAPaMETPOB IIPOIIECCOB 00PaOOTKH 3ar0TOBOK.
YpoBenb 3  |HaBBIKAMU MIPOBEACHUS METALIOrPAa)UICCKUX UCCICAOBAHHIA CTPYKTYPhI MATCPHAIIOB M ONIPEIICIICHIS] OCHOBHBIX UX
(BBICOKMI) [MexaHWYeCKHX CBOWCTB; OCHOBAMHM pacyuera mapaMeTpoB MPOIECCOB 00pabOTKH 3arOTOBOK; METOAMH

B pe3yabTaTe 0cBOCHHS AUCHUILINHBI 00y4YaloMAiics JOIKEeH:




3HaTh:

OCHOBBI TEOPUH KOPPO3MOHHBIX IIPOLECCOB JUIS BEIOOPA KOHCTPYKLIMOHHBIX MaTePHAIOB C y4ETOM TEXHOTEHHBIX U IIPUPOJHBIX
(axTOpOB.

YMeTh:

OI_ICHI/ITI: KOPPO3NOHHBIC BO3JICUCTBUS Ha KOHCTPYKIIUHU U A€TAJIN ITOJABHUKHOTO COCTaBa.

Baanern:

CructeMoit 3HaHMI 1T0 000CHOBaHUIO U peah3allii pecypcocOeperamux penieHnii Ipu BEIOOPE KOHCTPYKIIMOHHBIX MAaTEPHAIIOB IS
[OJIBM)KHOTO COCTaBa M 3allIMTE X OT KOPPO3UH MPHUPOIHOMN M POU3BOCTBEHHOM JACSTEIHHOCTH.

2. MECTO JUCHUILJIMHBI (MOJYJISA) B CTPYKTYPE OBPA3OBATEJIBHOM IPOI'PAMMBI

Ilﬂcullfl(')liﬂﬂbl HaumeHoBaHHE THCIMTIIHHBI Kon:;ﬁﬁgxﬁi);leyblx

2.1 OcBauBaemasi IMCUUIJIHHA

b51.B.J1B.02.02 |Kopp031/1$1 METAaJIOB |OHK-12; IK-7
2.2 TlpenmecTByOIIHE TUCHTUTLTHHBI
2.3 OcBauBaeMble NapalieJbHO JUCUHIINHBI

b1.5.18 |MaTepHaHOBez[eHMe U TEXHOJIOTUSI KOHCTPYKI[MOHHBIX MaTepHaIOB |OHK-12; IK-7

2.4 ITocaeayonmue TUCHUILUINHBI
51.5.23 (CompoTuBIIeHIE MaTEepHaIOB OIIK-7; OIIK-12; TIK-13; TIK-19
51.5.28 JleTany MalIMH U OCHOBBI KOHCTPYHUPOBAHHUSI OIIK-12; OIIK-13; TIK-7; TIK-18

3. OFBbEM JUCHUIIVINHBI (MOAYJISI) B 3AYETHBIX EJMHUIAX C YKASAHUEM KOJIMYECTBA
AKAJEMHUYECKHUX YACOB, BBI/IEJJEHHBIX HA KOHTAKTHYIO PABOTY OBYYAIOIIUXCSA C
MPENOJABATEJIEM (IIO BUJIAM YYEBHBIX 3AHATHUIT) U HA CAMOCTOSATEJBHYIO PABOTY
OBYYAIKOIIIUXCA

3.1 O0beM AUCHUTIIMHBI (MOLYJI51) 2 3ET

3.2 PacnipesiesieHue akajeMUYeCKHX 4acoB Mo ceMecTpam (s odo)/kypcam (1Jis1 3¢p0) M BUAAM Yy4eOHBIX 3aHATHI

Bun 3ansaTuii Ne cemecTpa (17151 0¢o) / kKypcea (a1 3¢o)
1 2 3 4 5 6 Hroro
vio | pog | vyo [ pog | vyom | pog | vo | pog | vo | pox | vom | pox | yo | pogx
KonTakTHasi padoTa: 10,65 | 10,65 10,65 | 10,65
Jexyuu 4 4 4 4
JlabopamopHule 6 6 6 6
Ilpaxmuueckue
Koncynomayuu 0,65 | 0,65 0,65 | 0,65
HUno.paboma
Koutpoab 4 4 4 4
Cam. paborta 57,35 | 57,35 57,35 | 57,35
UTOI'O 72 72 72 72
3.3. @®opMBbI KOHTPOJISI U BUABI CAMOCTOSITEIbHOI PadoThl 00y4Yaromerocsi
®opMa KOHTPOJIA Cemectp HopMbl BpeMeHH Ha caMOCTOATEILHYIO PadoTy 00y4aromerocs
Bun pabotst Hopmsl Bpemenu, yac
IToaroroBka K JeKIusIM 0,5 gaca Ha | 9ac ayAMTOPHBIX 3aHATUH
JK3aMeH [MoaroroBka K MpakTUIECKHM/ 1 yac Ha 1 4ac ayAUTOPHBIX 3aHATUH
J1a00PATOPHBIM 3aHATHIM

3auer 2 IMoxroroBka k 3a4ety 9 gacoB (0¢o)
Kypcosoii npoekr BrinonHeHue KypcoBoro npoeKkTa 72 gaca
KypcoBas padora BeinonHenme KypcoBoi paboTsl 36 uacos
KontpoabHas padora|2 BeinosnHeHe KOHTPOIBHON paboThI 9 yacoB
PIT'P Brmonaenne PI'P 18 gacos
Pedepat/acce Bemmonaenue pedepara/scce 9 yacoB

4. COJEP) KAHUE JNCOUIIVIMHBI (MOAYJIST), CTPYKTYPUPOBAHHOE ITIO TEMAM (PA3JEJIAM)
C YKASAHUEM OTBEJIEHHOI'O HA HUX KOJIMYECTBA AKAIEMUYECKHUX YACOB 1 BUJ10OB
YUYEBHBIX 3AHATHUU




Kon
3AHATHA

HaumeHoBaHHe pa3aeaoB U TeM

Bun
3aHATHSA

Cemectp
/ kypc

K-Bo
aK.Jya
COB

KoMmnerennun

Jlutepatypa

Yacel B
HHTEPAKTHBHOM

dopme

K-Bo ®opma
aK.4acoB |3aHATHS

Paznea 1. Onpenesienue u
KJIaccH(puKanus XUMHYECKUX

1.1

Lens u 3a1a4n AUCIUTUTAHEL.
OKOHOMHUYECKHE H HKOJIOTHIECKIE
y1epObl, HAHOCUMBIE KOPPO3HEHi.
[IpramHBI KOPPO3UOHHBIX
paspymenuii. Dueprust ['nooca.
[Ipo6aembl GOPBOBI C KOPPO3HEH
METAJIOB M CIIJIABOB.
Knaccudukanus Koppo3HOHHBIX
nporeccos. [Tokazarenn ckopocTn
KOPPO3HHU: MacCOBBIH, NTyOWHHBIMH,
00BEMHBIMN, JTEKTPOXUMUIECCKHUI
(II0THOCTH KOPPO3UOHHOTO TOKA).

JIek.

OIIK-12; IIK-7

JI1.1
JI1.2
JI2.3

1.2

W3y4eHue BIUSHUS TallbBAHHYECKON
Taphl, XJIOPHUI-HOHOB U KUCIION
cpelibl Ha KOPPO3HUIO0 METAJIIOB

Cp.

OIIK-12; TIK-7

M2
M2

Pa3nen 2. CTpyKTypa MeTaJLUI0B H
BJIMSIHNE HA Hee KOPPO3HOHHBIX
areHToB

2.1

Tunsl KPUCTAITMUECKUX PELIETOK.
duznyeckue 1 XUMUIECKHE CBONCTBA
MeTasutoB. [TpuHIIMTIBEI BEIOOpA
KOHCTPYKLMOHHBIX MaT€pPHAJIOB C
Y9eTOM BO3/ACHCTBHS Ha HUX

nu‘nvwamnlpffv CHenry

Cp.

OIIK-12; TIK-7

JI1.1
JI2.2
JI12.1

2.2

BausHue KuciaoT, menouei u
WHTHOWUTOPOB HAa CKOPOCTH
3NEKTPOXUMHUYECKON KOPPO3HH
METAJIOB W CIJIABOB

JIab.

OIIK-12; TIK-7

M2
M2
24

Pa3nen 3. Koppo3uoHnble
XapPaKTePUCTUKU METAJI0B U
CILJIABOB /151 MOJBUKHOTO COCTaBa
JKeJIe3HBIX JOPOr Mojg
BO3/leilicTBMEM TEXHOT€HHBIX U
NPUPOAHBIX GaKTOPOB.

3.1

KoHCTpyKUNOHHBIE METAILIBI HA
OCHOBe xkene3a. /luarpamma
cocrosiaus Fe — C. Momudukanuu
Kele3a. DBTEKTHUECKHE U
9BTEKTOHUIHBIC TOUYKU. MapTeHCHUT,
nepaut. CTanu u 4yryHsl. BnusHue
Ha MOJM(UKAINY KeJe3a
Koppo3noHHbIX areHToB (H20, CO2,
02, NO) oxpyxarolueit cpesisl u
TEXHOT'€HHBIX BHIOPOCOB.
KoHCTpyKIMOHHBIE MaTepuasl U3
BeTHHIX Metamios (Al, Mg, Cu, Sn,
Pb, Zn, Cd, Ti, Ni), ux cBoHTCBa.
Hossle xoppo3uoHHOCTONKHE
CILIIaBBHI.

Cp.

OIIK-12; TIK-7

J11.2
JI2.1
31-03

32

KanenbHblil aHaau3 JerupoOBaHHBIX
craneu

Cp.

OIIK-12; TIK-7

M2
M2

Pa3nen 4. MeToabl HCIILITAHNS
MaTepuajoB Ha CTOWKOCTDH MPOTUB
KOppO3uu




4.1

OCHOBHBIE METOIBI HCTIIBITAHHS
MatepuainoB. KauecTBeHHbI
KpUTEpPHUN OLIEHKH KOPPO3UOHHOM
CTOMKOCTU. IHIMKAaTOpHbIE METOABI
(cmech peppo- u GeppuraHnIa
KaJvis) JIsl HAJTM4Ks COJICH xKere3a u
aNu30puHa U 00HAPYKEHUS COJIeH
AIIOMUHUS B CIUIaBaX.
KonuuecTBeHHbIE KpUTEPUH OLEHKU
(13MepeHne TOKOB, IIOTEHITHAIIOB,
MOTEPU MacChl METaJUIa, MTyOrHA
MIPOHUKHOBEHHSI KOPPO3HUH H T.1.).
JecarnOaniapHas 1IKaga CTOMKOCTH
MeTamioB. MojenupoBaHue yciIoBuil
71a00paTOPHBIX HCIBITAHUHA C YIETOM
peaibHON KOPPO3UOHHOM CpPEIbl.
VcnplTanns IpOTHB JTIOKATBHBIX
BUJIOM KOPPO3UHU. DJICKTPOHHAS
MUKPOCKOTIHS,
PEHTTCHOCTPYKTYPHBIN aHAIH3.
XUMHUYECKUE METOIbI OTIPEACIICHUS
CTOMKOCTU METAJIJIOB.
DIEKTPOXUMHUYECKHE METO IbI
(moTeHIMOAMHAMUIECKUN U
TaJbBAaHOCTATHYECKHN ).
Koppo3roHHbI# MOHUTOPHUHT.

Cp.

OIIK-12; ITK-7

J1.2
J12.2
31
22
M2

4.2

OOBEMHBIN METO COBMECTHOTO
OIpEICIICHUS] AHTUKOPPO3UOHHBIX
areHTOB B OXJIAKIAIOLIEN BOJE
TEIUIOBO3HBIX JBUIaTENICH

Cp.

OIIK-12; TIK-7

M1 M2
M2

Pazgen S. I'azoBast koppo3usi
MeTaN10B

5.1

Bubl 1 pa3HOBHIHOCTH Ta30BOM
Koppo3uu. TepMouHaMuKa U
KMHETHKA ra30BOM KOPPO3HHU.
Kopposus xene3a, yyryHa u crajieit B
atmocepe 02, CO2, H20.
Kopposust mon Bo3nelicTBruemM
IpOAYKTOB cropanus tomnusa - CO2,
H20, CO, coequnenuii cepsl 1
BaHaus (B OCHOBHOM B Buae V205).
Koppo3sust B atmocdepe xiaopa u
xjopoBogopoaa. daxkrop
crutomrHocty [Tmiunra-beasopaca.
3aKOHBI POCTA TOJIIMHBI OKCHIHBIX
TUTEHOK. 3aI[UTHRIE CBOMCTBA
OKCHUJIHBIX IIJICHOK.

Cp.

OIIK-12; TIK-7

J1.1
J1.2
J12.2
32

52

MertouKa U3y4eHus] KOPPO3UOHHOTO
MOBECHHS META/UIOB B Pa3INYHbBIX
cpenax

JIab

OIIK-12; ITK-7

M2 M2

PaboTa B
MaJIbIX
rpymnnax

Pa3nen 6. DiiekTpoXuMuuecKas
KOPPO3Hs METAJLIOB

6.1

AHOJHas ¥ KaTOAHAS MOJIyPEAKIIHH.
TepMmoauHaMUKa ¥ KHHETHKA
3JIEKTPOXUMHUYECKON KOPPO3HH.
Huarpamma I[Typoe.
Koppo3uonHocTolikue MeTasuibl.
Jlerko maccuBUpyrOLIUECS METAILIBI.
Kopposus merainios ¢
JUMUTHPYIOIIEH aHOAHOW peaKIuei.
AHOJHas U KaTOAHAs MOJIAPU3ALIUL.
VYpasuenue Tadens. Koppo3noHnusie
JuarpamMMBsl JUisi CKOPOCTH KOPPO3UU
C TIOTJIOIICHNEM KUCIIOPOJa U
BBLJICJIEHUEM BOJOPOJA.
KopposuonHsie auarpamMmsl JI€TKO
ITACCUBHUDVIONMINXCA MCTAJITIOB

Cp.

OIIK-12; ITK-7

J1.2
J12.1
31
22
33




6.2

Tlonyuenue 3aMTHBIX
METATMYECKUX MOKPBITUI

Cp.

OIIK-12; ITK-7

M2
M3

Paznen 7. Hemerajinueckue
MaTepuajbl H 3alIUTHbIE
TMOKPBITHSI

7.1

CuiukatHble, KEpaMHUYECKHE U
BSDKYIIIME MaTepPHAJIbI.
Kopposuonnocroiikue
HEMETaJNTNYeCK1e MaTepHasbl Ha
OCHOBE MOJIUMEPOB, KaAy4yKOB U
pe3uHbl, rpadUTOBBIC MATEPHAIIBI.
/Jex/

Cp.

OIIK-12; TIK-7

J1.2
€|
2293

7.2

3amuTa MEeTauIoB OT KOPPO3UH C
MOMOIIBIO U30JSIMU UX OT
OKpY>Karomiei cpeibl

Cp.

OIIK-12; TIK-7

M2
M2 22 D4

Pa3ngen 8. Cnoco0OnlI 3aIUTLI OT
KOPpPO3nH

8.1

Cnoco0blI Moy 4eHust
METAJUIMIECKHUX TTOKPHITHH. 3amuTa
OT KOPPO3HUH TOHKOCIOHHBIMHI
HNOKPBITUSAMHU. ['abBaHUYCCKHE
nokpertus. L{luakoBanwe,
KaJIMHHUPOBAHHE, JTy>KCHHE,
HUKEJINPOBaHHUE, XPOMUPOBAHNE U
np. IIpeoOpazoBaTeny piKkaBYMHEL.
PaunonanbHOE KOHCTPYHPOBAHUE.
JlernpoBaHue METaTHIECKUX
MaTepuanos. JKapocTolkocTs u
’KapoNpOYHOCTb. Jlerupopanue
CTaJieil Kak crmoco0 MOBBIICHUS
KOPPO3MOHHOM CTOHKOCTH.
3aBHCHMOCTH CKOPOCTH PACTBOPEHHUS
ot noteHnuana. Ypasuenue Taderns.
3aBHCHUMOCTH MTOTEHITHAIA
naccuBanuu crasa Fe-Cr ot
COJIEpKaHUSA XpOMa B CIUIABE.
®da3zoBbie paBHOBecHs B cucteme Fe-
Cr-Ni (a0 maccuBanuu craiei).
ONeKTpOXUMHUYECKas 3aIIHTa.
Karonnas, aHOHAS U TPOTEKTOPHAS
3aIUTHl. 3aNIiTa BHEITHAM TOKOM.
3alMTHBIA TOK. 3alnuTa
0JTy> K TafOIITUMHU TOKAMH.
KoHcTpyKunoHHBIE MaTepHaIbl Ha
OCHOBE XKeJie3a.

Cp.

OIIK-12; ITK-7

JI1.2
J12.1
J12.3
01-03

8.2

3amuTa MeTaJIOB OT KOPPO3HH C
MOMOIIIBIO TIPOTEKTOPOB

Cp..

2,35

OIIK-12; TIK-7

J1.2 J12.1
3132

Pa3gen 9. Cnoco0OnlI 3aIUTHI OT
KOPPO3HH.

9.1

PenbcoBele cTanu it CKOPOCTHOTO
JIBIDKEHUS TTOE3/I0B. 3alliuTa PeIbCOB
OT KOPPO3UU BEHTUIBHBIM
CEKIIMOHUPOBAHNEM CETH.
AJIOMHHHEBBIE CILIaBHI C BRICOKOM
KOPPO3UOHHON CTOHKOCTBIO IPOTUB
KOPPO3HH CBAPHBIX JIEMEHTOB.
[TonumepHble MaTepUabl AJis
M3TOTOBJICHHSA HJIEMEHTOB BarOHOB.
Jlakokpaco4Hble MOKPHITHUS,
Du3HUeCcKUe U XUMUUECKUE
cBoiicTBa, [IneHkooOpa3oBaremny.
CukkaTussbl. [TnactudukaTopsl.
Jlakn. Omanu. ['pyHTOBKY U
nmatieBku. Kiaccudukanmm 1ako
u kpacok. [Tomuryper. OxpanmiBanne
JUTS 3aIIATHI 0T Koppo3nu. CocTaB

JIek.

OIIK-12; ITK-7

JI1.1, JI1.2
JI2.1, JI2.3
01-03

Jlexus-
Mpe3eHTAIl
Hst




kpacok. CoBpemennbie JIKM:
BJIArOOTBEPIKIAIOIIHE,
rupodoOHBIE, C XOPOIIIEeH aare3nei
Ha SMOKCHUIHOH, KayuyKOBOI,
MEPXJIOPBUHUIIOBOM,
MOJIMYPETAaHOBOW U IPYTHX OCHOBaX.
Macna u cMa3Ku JJIs 3aIUTHl OT
Koppo3uu. MI3MeHeHmne cocraa u
CBOMCTB KOPPO3HUOHHOM Cpebl.
MHrudurops! Koppo3uu. OpeoHsI.
®peoHBI IS 3aIIUTHI OT KOPPO3HUU
pedprKkepaTOPHBIX BaroHOB.
Kucnopoanas 3amura. I3menenue
cocTaBa Cpelibl, KaKk METOJI
MPOTHBOKOPPO3HOHHON 3aIIHTHI.
CHW)XEHHUE arpeCCHBHOCTU
KOPpO3HOHHOH cpensl /JIek/

9.2 |Buabl 21eKTpOXUMHUYECKON JIab. 2 2 OIIK-12; IIK-7 [JI1.2 JI2.1
KOPPO3UH M CIIOCOOBI 3aIIUTHI OT HEe 21 22

Paznen 10. IToaroroBka K

3aHATHAM.
10.1  |IToaroroBka K JIEKLHUSIM. Cp. 2 2 OIIK-12; TIK-7  |JI1.2
JI2.1 91-53
10.2 |IToaroroBka k 1a60pPaTOPHBIM Cp. 2 6 OIIK-12; TIK-7  [J11.2 JI2.1
3aHATUAM 21 D22 M2
10.3  |BemonHeHNEe KOHTPOIBHOU PaboTHI Cp. 2 9 OIIK-12; IIK-7 |JI1.2 JI2.2
2.3
21392 M1
10.4  |Tloaroroeka k 3auery. Cp. 2 9 OIIK-12; TIK-7 |JI1.2 JI2.1
21-23
5. ®OHJI OIEHOYHBIX CPEJICTB JJIsI IPOBEJIEHUS ITIPOMEXYTOYHOM ATTECTAIIMA OBYYAIOIIUXCS IO

JUCHUMIIVIMHE (MOAYJIIO)

5.1. llepeyens KoMNeTeHI U ¢ yKa3aHUEM 3TANOB UX (OPMHPOBaHUS B MIpoLecce OCBOCHUSI 00Pa30BaTeIbHOM NPOrPaMMBI

OcCHOBHBIMU 3TanamMu  (OPMHUPOBAHUS KOMIICTCHIIMH B paMKax JUCHHIUIMHBI BBICTYMACT IMOCICIOBATEIBHOC H3yYCHHE
coJiep KaTebHO CBA3AHHBIX MEXIY COOOU pa3esioB (TeM ydeOHBIX 3aHATHI ), KOTOPBIE OTPAKEHBI B pasnerne 4.

MaTpuna olleHKH pe3y1bTaTOB 00y4YeHHs M0 JUCHHILIHHE

Kon Inanupyemble pe3yabTaThbl OueHo4yHbIe cpeacTBa/(popMbI KOHTPOJISI
Ompoc o |TectoBoe|OTyer mo ITonroroska | Beimonnenune
TEOpUU 3a/1aHue |nmabopaTopHoit JIOKJIAJI0B | KOHTPOJIbHOU
pabote paboThI 3auer
OIIK-12 |3HaeT + T n
yMmeeT + + +
BJIajieeT + +
K-7 3HaeT + + +
yMmeeT + + +
BJIajieeT + +

5.2 OnucaHue NoKa3aTeJiell 1 KpHTepHeB OLCHHBAHUSI KOMIIETEHIUI HA Pa3JIMYHBIX 3Tanax uxX GOpMUPOBAHMS, ONIMCAHHE
[LIKAT ONEHWBAHWS

KPUTEPUU ®OPMUPOBAHUSA OLIEHOK 11O TEKYIIEMY KOHTPOJIIO (OITPOC IO TEOPUN)

«OTaugHo» (5 0aIoB) — MOMydYaroT 00yJaOIINECs C TPAaBUIBLHBIM KOJIMYECTBOM OTBETOB Ha 3aJaBacMble BOTIPOCHI — HE MEHEe
95% ot 00mero 00bEMa 3a1aHHBIX BOIIPOCOB.

«Xopomo» (4 6aia) — mMoydaroT 00ydJaromruecs: ¢ MPaBMIIBHBIM KOJMYECTBOM OTBETOB Ha 3aJjaBacMble BOIPOCH — HE MEHEe
75% ot obmero o6pEMa 3aJTaHHBIX BOIIPOCOB.

«YI0BJIETBOPUTEIBLHO» (3 Oaia) — MOTy4aroT 00yJaroIIUecs ¢ MPaBUILHBIM KOJTMYCCTBOM OTBETOB HA 33aJ]aBaeMbIC BOIPOCHI
—He meree 50% oT o01ero 06bEMa 3aJaHHBIX BOIIPOCOB.

«HeynoBiaerBopureabHo» (0 0aIIoB) - MOIYYar0T 00yJarOMUecs ¢ NPABUIBHBIM KOJIMYECTBOM OTBETOB HA 3a/1aBacMbIC
Borpockl — MeHee 50% oT o01iero o0bEMa 3aJaHHBIX BOIIPOCOB.

KPUTEPUUA ®OPMHUPOBAHUSA OIIEHOK ITO BBIITIOJTHEHUIO TECTOBBIX 3AIAHUI

«OTangHo» (5 6aI0B) — NONMyyaroT 00yYaronuecs ¢ MPaBUILHBIM KOJIMYECTBOM OTBETOB Ha TeCTOBBIE Bompockl — 100 — 90%
OT 0011Iero 00BEMa 3aJJaHHBIX TECTOBBIX BOIIPOCOB.




«Xopomo» (4 6amta) — noy4aroT 00y4Jaromurecs ¢ NPaBWIBHBIM KOJIMYECTBOM OTBETOB Ha TECTOBBIE BOIPOCHl — 89 — 70% ot
o01ero o0bEMa 3aTaHHBIX TECTOBBIX BOIPOCOB.

«YnoBjaeTBopuTEIbHO» (3 Oayuia) — MOIydYaroT 00ydaroIuecs ¢ NPaBUIbLHBIM KOJIMYECTBOM OTBETOB Ha TECTOBBIE BOIPOCHI —
69 — 40% ot obmiero 06bEMa 3aJaHHBIX TECTOBBIX BOIIPOCOB.

«HeynoBiaersopurteasHo» (0 6a1510B) - TOJTy4aroT 00y4JaroIuecs ¢ MpaBUIIbHBIM KOJIMYECTBOM OTBETOB HA TECTOBBIE BOIIPOCHI
— meHee 39% ot o0miero 00béMa 3aJaHHBIX TECTOBBIX BOTIPOCOB.

KPUTEPUUA ®OPMHUPOBAHUSA OIIEHOK ITO 3AIIIATE JIABOPATOPHOM PABOTHI

«3a4YTeHo0» TMOJIydaroT OOYyYaroIUecs, BBINOJIHUBIINEG BCE (QHU3MYCCKUE HM3MEPCHHS B COOTBETCTBHE C TPEOOBaHHUSIMU
nabopaTopHoi paboTHI, MPaBUILHO BHITIOJHUBIIINE BCE HEOOXOMUMBIE pacdeThl TI0 00paboTKe pPe3yabTaTOB U3MEPEHUHN B COOTBETCTBHE C
TpeOOBaHUAMHU JIAOOPATOPHON PabOTHI, O(OPMHBIIKE OTYCT O BBIIOJIHCHUH JA00PATOPHOI pabOTHl B COOTBETCTBUH C MPEABSIBISICMbIMU
TpeOOBAaHUSAMH, B KOTOPOM IIPEJCTABICHBI BCE PE3YJIbTAThl M3MEPCHUH, CIEIaHbI BCE HEOOXOIMMBIC pacdeThl 0e3 apupMETHUYCCKUX
omuoOoK, caemansl 0000maroIne BEIBOH, a TAKKEe TPAMOTHO oTBeTHBIIHNE Ha 60% 1 Oojee TeOpeTHUECKHUX BOIPOCOB MPEToaBaTels
0 TEME JJAHHOM J1ab0paTOPHOI PabOTHL.

«He 3auTeHo» MoNy4aoT 00ydaroUMecs, HE BBIMIOJHHUBIINE BCe (PU3NYECKUE H3MEPEHHs B COOTBETCTBHE C TPeOOBAHUSIMU
na0opaToOpHO#l PabOThI, TMOO0 HE BBHIMOJHHMBIINE MPABHILHO BCE HEOOXOIUMBIC PacyeThl MO 00pabOTKE pe3ysbTaTOB HU3MEPCHUI B
COOTBETCTBHE C TpeOOBaHUAMH JIA0OpPATOpPHOW paboThl, JMOO0 HE OQPOPMUBIIKE OTUYET O BBHIMOJIHCHHH JIA0OpaTOPHOW paboTHl B
COOTBETCTBUH C MPEABIBIICMBIMU TPEOOBAaHUAMU, THOO HE OTBeTUBIIHE HA 60% 1 00Jice TCOPETUICCKUX BOIIPOCOB MPEIOAABATEINS 110
TeMe JaHHOH JIabopaTopHOU paboTHI.

KPUTEPUU ®OPMUPOBAHHUSA OIIEHOK 110 IOAI'OTOBKE JOKJIAJIOB

«Otamynao» (5 OamoB) — oOydvaromuiics Mmokasan riiyOOKHWe 3HAHHWS MaTepuaja IO MOCTaBJICHHBIM BOMPOCaM, TPaAMOTHO,
JIOTHYHO €r0 M3J1araeT, CTPYKTYPHUPOBAI U IeTaIM3UpoBall HHOpMaIHio, HHGOPMAIHs PEICTaBICHA B IepepabOTaHHOM BHIE.

«Xopomo» (4 Oamia) — OOyYaroIUMiics TBEPJO 3HACT MaTepHall, [PAMOTHO €ro M3JIaraeT, He JIOIMYCKAeT CYIIECTBEHHBIX
HETOYHOCTEH B OTBET Ha BOIMPOCHI, MPEACTABISCT HATJLSIIHBIN MaTepual, MOMOTAIONIMHA CIYIIATeIsIM 3alOMHUTh OCHOBHBIE ITyHKTBI
BBICTYILICHHSL.

«YoBJeTBOPUTEIbHOY» (3 6amia) — oOydJaromuics UMeeT 3HaHUs OCHOBHOT'O MaTepHalia 1o MOCTaBJICHHBIM BOTIpOCaM, HO HE
YCBOWJI €T0 JICTAJICH, OIMYCKACT OTICIbHBIC HETOYHOCTH.

«HeynosierBoputesibHO» (0 06a/UT0B) — 00yYAIOIIUNCS JOMyCKaeT TpyOble OMMOKA B OTBETE HA IMOCTABIEHHBIC BOIPOCHI,
JIEMOHCTPUPYET OTCYTCTBHE HEOOXOJMMOM HH(POPMAIMH B IPE3CHTALHH.

KPATEPUUA ®OPMHUPOBAHMS OIIEHOK 110 PA35OPY KOHKPETHBIX CUTYAIIUI

«OTanyHo» (5 0aWIOB) — CTYJCHT PACCMATPUBAET CUTYALMIO HA OCHOBE LEJIOCTHOTO MOAXOAa M MPHUYMHHO-CIICICTBEHHBIX
cBsizell. DPPEKTHBHO PACIIO3HACT KIIFOUEBEIC IPOOJIEMBI U OMPEICIISICT BO3MOYKHBIC IPUIHHBI UX BOZHUKHOBEHHUSI.

«Xopomo» (4 6anna) — CTYJIEHT IEMOHCTPUPYET BBICOKYIO MOTPEOHOCTh B IOCTIKEHUH ycrnexa. OnpeaenseT TIaBHyIo elb U
MOJIIICITH, HO HE YMEET PACCTABIIATH MPHOPUTETHI.

«YIOBJIETBOPUTEJBbHO» (3 0aluta) — CTYACHT HaXOIWT CBSI3U MEXIy NaHHBIMH, HO HE CIIOCOOEH 0000IIaTh pa3HOPOIHYIO
HHPOPMALIUIO ¥ Ha ¢€ OCHOBE MPEUIaraTh PEIICHUS MMOCTABJICHHBIX 3a/1a4.

«HeynoBierBoputesibHO» (0 6auioB) — CTYJSHT HE MOXET YCTAaHOBUTH JUIsl ceOsl W APYTHX HaANpaBIICHHE W TOPSIOK
JieiicTBUM, HEOOXOAUMBIC ISl TOCTHUIKCHUS IICTIH.

KPUTEPUUA ®OPMHUPOBAHUSA OIIEHOK ITO UTOTOBOMY KOHTPOJIIO B PAMKAX ITPOMEXKYTOYHOM
ATTECTAIIUU B ®OPME 3AYETA

«3auTeHo» - 00yJarONIUICS JEMOHCTPUPYET 3HAHHE OCHOBHBIX Pa3/IesioB MPOTrPaMMbl H3y4aeMOro Kypca: ero 6a30BbIX MOHSATHIHA
1 (YHIAMCHTAJIBHBIX MPOOJIeM; TPUOOpea HEOOXOIMMBIC YMCHHS W HAaBBIKM, OCBOHJI BOIPOCHl MPAKTUYECKOTO IPUMCHCHUS
MOJyYEHHbIX 3HAHWM, HE JIOMyCTHJ (AKTHYECKHX OMIMOOK MNpU OTBETE, JOCTATOYHO IOCIENOBAaTeIbHO M JIOTHYHO H3Jaraer
TEOPETHUYCCKHIA MaTepHal, JOMyCKas JIUIIb HE3HAYUTEIEHBIC HAPYIIICHHUS TIOCIICIOBATEIIEHOCTH H3JI0KCHHS U HEKOTOPBIC HETOUHOCTH.
«He 3a4TeHO0» - BBHICTABJIICTCS B TOM CJIy4ae, KOr/ia CTyICHT JEMOHCTPUPYET (pparMeHTapHbIC 3HAHKS OCHOBHBIX Pa3JICJIOB MPOrPaMMbI
M3y9aeMoro Kypca: ero 6a30BbIX MOHATHH U (pyHAAMEHTAIBHBIX MPoOeM. Y dK3aMEHYeMOTO ¢lIab0 BhIpaxKeHa CIIOCOOHOCTh K
CaMOCTOSTEIIFHOMY aHAIMTHYECKOMY MBIIIICHUIO, IMCIOTCS 3aTPYJHCHUS B H3JI0KEHUH MaTepHaia, OTCYTCTBYIOT HEOOXOIUMbIE
yYMEHHUSI U HAaBBIKH, AOMYILIEHbI rPyOble OIHMOKY U HE3HAHKWE TEPMUHOJIOTHHU, OTKa3 OTBEYaTh HA JOMOJHUTENIbHBIE BOIIPOCHI, 3HAHHE
KOTOPBIX HEOOXOIUMO JIJIsI TOJTYYCHHS OJIOXKHUTEIBHON OIICHKH.

5.3 TunoBble KOHTPOJILHbIE 3aaHUS HJIH MHbIe MAaTePHAJIbI, He00X0AMMBIe /1 OlleHKH 3HAHMI{, yMEeHMii, HABBLIKOB M (H.J1H)
OMNBITA eI TeJbHOCTH, XaPAKTePHU3YIOIUX 3TANbI GOPMHPOBAHUS KOMIETEHIUH

KoHTpoJsbHbBIE BONIPOCHI K 3a4eTy

1.0mpeneneHre TePMUHA «KKOPPO3US». DKOHOMHUYECKUE U IKOJIOTMYCCKHE YIIEpObl, HAHOCUMBIC KOppo3ucei. [IpuvrHbBI KOPPO3HOHHBIX
paspymenuit. Dueprus [ m66ca. [Ipodaemsl 60pHOBI C KOPPO3UEH METAIOB | CIUTaBoB. Kitaccudukanus KOppO3UOHHBIX ITPOIIECCOB.
2.YpaBuenue HepHcra s pacueTa paBHOBECHOTO IMOTCHIMAia. BIiMsHME Ha MOTEHIMAN TEMIICPATYphl M AKTUBHOCTH BCIIECTB.
Junarpamma ITypOe.

3.CTpykTypa METaJIOB M BIMSHHE HAa HEe KOPPO3MOHHBIX areHTOB. THIbI KPUCTAJUTMYECKHX peuieTok. du3nueckne U XUMHYECKUE
CBOWCTBa MeTa/uioB. Peakiuu B3aMMOJCWCTBHS METAJUIOB C KOPPO3HOHHBIMU areHTamu. [IpHHIMIBI BhIOOpAa KOHCTPYKIHOHHBIX
MaTEepPHUAJIOB C YYCTOM BO3JICHCTBHUS Ha HUX OKPYIKAIOIICH CPEJIbI.

4.Koppo3uOHHBIC XapaKTEPUCTUKU METAJIOB M CIUIABOB JJIsl MOJBHYKHOTO COCTABA KEJIC3HBIX JIOPOT MOJ| BO3ICHCTBHEM TEXHOTCHHBIX U




MIPUPOAHBIX (DakTopoB. KOHCTpYKIIMOHHBIE METAUIBl Ha OCHOBe >kene3a. J[uarpamma cocrosHus Fe — C. Momudukanuu skenesa.
DBTEKTUYECKUEC M IBTCKTOHMIHBIC TOYKHA. MapreHcut, mepiut. CTanu W 9yryHel. BiusHue Ha MomubUKaIHH Kele3a KOPPO3HOHHBIX
arerroB (H20, CO2, 02, NO) okpy»KaroIiei cpebl i TEXHOTCHHBIX BEIOPOCOB.

5. KoHcTpykuumoHHbIe Marepuanbl W3 LBeTHbIX MetaiwioB (Al, Mg, Cu, Sn, Pb, Zn, Cd, Ti, Ni), ux cBoiictBa. HoBbie
KOPPO3HOHHOCTOMKHE CIUTaBBI HA OCHOBE JKeJe3a.

6. OCHOBHBIC METO/TbI UCTIBITAHUI MaTepUaTOB. METObI HCIIBITAHHUS MATEPHATIOB HA CTOMKOCTh IIPOTHB KOPPO3HH.

KauecTBeHHBIH KpHUTEpHi OLEHKH KOPPO3MOHHOM CTOMKOCTH. MHAMKaTOpHBIE MeTOxBI (cMech (eppo- M (eppULIMOHUAA KaHs) JUis
HAJIMYHS COJICH XKeJie3a M aNn30pHHa U 0OHApY)KEHHUS COJICH aJTIOMUHHMS B CIUIaBaXx.

KonmuecTBeHHBIE KPUTEPHUHU OLIGHKM (M3MEPEHUE TOKOB, MOTEHIMAIOB, IIOTEPH Macchl MeTallla, TTyOrHa MPOHUKHOBEHHSI KOPPO3HUHU U
T.1.). JlecarnOaniapHas mIKajga CTOMKOCTH. MOJENIMpPOBaHUE YCIOBHH JTaOOPATOPHBIX HCIBITAHUN C y9€TOM peaNbHON KOPPO3HOHHOM
CpEeJIBL.

JloxanpHBIE BUABI KOPPO3UH (WX XapaKTepHBIC NMPU3HAKH: MUTTHHTOBAs, IIEJCBas, MEKKPHCTAILITHAS, CEIIEKTUBHOE BBHIBETPHUBAHHE,
KOHTaKTHAasl, PPETTUHT-KOPPO3Hs, KABUTALIMOHHAS KOPPO3HUsi, KOPPO3UOHHOE PACTPECKUBAHKE, YCTANOCTh MeTalia). McrbpiTaHusl IPOTHB
JIOKAJHHBIX BUAOB KOPPO3UH.

7.0neKTpOHHAass MHUKPOCKOIMS, PEHTICHOCTPYKTYPHBIH aHanmn3. XHUMHYECKHE METOAbI OINpeJelieHHe CTOWKOCTH METalIoB.
ONeKTpOXUMHYIECKHE METOB! (MOTCHIMOIMHAMWYECKINA U TallbBaHOCTaTHIeCKni). [loTeHIImocTaTHyecKoe TpaBieHne. Y IIbTPa3ByKOBas
MAarHUTOMETPUYECKass U aKyCTHUYecKas nedekrockomnus. VICIbITaHUS TPOTHB JOKAJIbHBIX BUAOB KOPPO3WHU (IMTUTTUHTOBOM, SI3BEHHOM,
MEXKPUCTAJUTMTHOH). VIcTIbITaHNs Ha IPOYHOCTH MIPH KOPPO3MOHHBIX MEXaHMYECKUX BO3ACHCTBIIIX.

8. Koppo3noHHBII MOHUTOPHHT HAa CTaJHU IMPOCKTUPOBAHHE 3aKIIOYACTCS B MPABHIBHOCTH BBIOOpPA KOHCTPYKIIMOHHOTO MaTepuaa,
pacyere MOJNTOBEYHOCTH KOHCTPYKIMH W TEPHUOAMYECKON NHArHOCTHKE KOPPO3HMOHHOTO COCTOSIHHSA 00opymoBaHusA. Koppo3moHHBIH
MOHHUTOPHHI' Ha CTaAMU OKCIUTyaTauuu obOopynoBaHus. OnpenesieHHe IOTEHLIMAla MeETalla, CKOPOCTH KOpPpO3WH 00pasloB —
CBUCTEINEH, OTpeIeTICHHE YIEKTPUIESCKOTO COIPOTUBICHHUS 00pa3iOB-CBUACTENEH.

HeddexTockonus: yabTpa3ByKoBasi, MATHUTOMETPHYCCKAS, aKyCTUICCKAS.

MOHUTOPHUHT Ha CTaguu peHoBanuu. KOHTPOIP TEXHMYECKMX PEIICHHI MO KOHCTPYKIMOHHBIM W BOCCTaHOBHTEIBHBIM paboTaM U
MIPOTHO3UPOBAHME €ro AaIbHEHIIeH SKCIUTyaTaluy ¢ Y4eTOM 3THX paborT.

9. I'a3oBast KOpPO3HA METAIUIOB. Y CJIOBHUS, IPH KOTOPHIX MPOTEKAET ra3oBas Koppo3us. OCHOBHOE ypaBHEHHE TEPMOIWHAMUKY. BuIer u
Pa3sHOBHHOCTH T'a30BOM Koppo3un. TepMoarHaMKMKa U KHHETHKA Ta30BOi kopposuu. Kopposust jkenesa, yyryHa u ctajiei B atMmocdepe
02, CO2, H20. Kopposust 1o Bo3neHCTBHEM TMPOAYKTOB cropanus tormmBa - CO2, H20, CO, coenuHeHwit cepbl W BaHamus (B
ocHoBHOM B Buze V205). Kopposus B atmocdepe xiopa u XJIOpoBopopoja. BimsHHe napruanbHOrO JAaBIEHHsS KHCIOpPOJa Ha
BO3MO’KHOCTH ITPOTEKAHHS PEAKIINN OKHACICHUS METaIa.

AncopOuust ra3oB Ha MOBEpXHOCTH MeTaiioB. M3orepma ancopOuuu JIsurmriopa u ypaBHenune ®dpeiinnnxa. AncopOuus Kuciaopaaa Ha
ITOBEPXHOCTH METaiIa, 00pa3oBaHHE OKCHIA.

®akrop crutomHocty [TwmHra-bensopaca. 3akoHbBl pocTa TONIIMHBI OKCHIHBIX IUICHOK. OCHOBHBIC ITOKa3aTeNId OINpEJEeNCHUs
3aIIUTHBIX CBOMCTB IUIEHOK. COCTaB M CBOMCTBA OKCHIHBIX IUICHOK Ha jKeJie3e. BiusHne BHyTPeHHNX U BHEITHUX (PaKTOPOB COCTABOB U
CILIABOB (TeMIleparyp, nasieHue pH) Ha 3aKOHOMEPHOCTH ra30BOM KOPPO3HH.

3amuTHBIE CBOHCTBA OKCHIIHBIX TUIGHOK. MeTtasubl, croiikue B cpene SO2, CO2, H20 (mapwr) u 02

10. DaekTpoxumMudeckasi Kopposust MeTaioB. [IpuMepsl MX TEXHOJIOTHUECKOH MPAKTHKH AJIEKTPOXUMHYECKO KOPPO3UH TOABHUIKHOTO
cocraBa. JIBOWHOW »siexkTpuyeckuii ciod. TepMoAMHAMUYECKHE BEIMYMHBI JUIS 3aKIIOYEHHS O BO3MOXKHOCTH THPOTEKAHUS
IMEKTPOXUMUYECKOI KOPPO3HH.

AHOOHAs W KaTogHAs NOJypeakuuu. TepMOOMHAMUKA W KHHETHKA JJIEKTPOXHUMHUYECKOH Koppo3md. [uddy3noHHAs KHHETHKA.
Juarpamma ITypGe. KopposnonHocroiikue Metamisl. Jlerko naccupyromue Metasuisl. Koppo3us MeTauioB ¢ JIMMUTHPYIOLIEH aHOAHOW
peakmueil.

AHoJHasI 1 KaToAHAas nojsipusanus. [Tonspru3aluoHHbIe KPUBBIC [T PACTBOPCHUS METaLIOB. [TocTpoeHHe KOPPO3UOHHBIX TUATPAMM.
VYpasuenue Tadens. Puznueckuii CMBICIT IBYX KOHCTaHT, BXOASIINX B ypaBHeHue Tadens. 15.  OcoOeHHOCTH paboThI
OTPULATENILHOT'O U ITOJIOKHUTEIILHOTO MIEKTPO0B nepBUYHBIX XN T: MapranueBo-uuHKOBOTO ILEJIOYHOTO U coJIeBOT0. Pa3psiiHbie
KPHBBIE COJIEBOTO U IIEIIOYHOTO JIEMEHTOB.

11. HemeTannmuueckue MaTepranbl U 3alIUTHBIE TTIOKPBITHSI.

12. Cioco0bl MOTyYeHUs] METAUTHYCCKUX TTOKPBITHIA. 3aIlliTa OT KOPPO3UH TOHKOCIOWHBIMH TOKPBITUSMH. [ "aTbBAHUYECKUE TTOKPBITHSL.
[uaKoBaHKe, KaIMIHUPOBAaHUE, Ty)KCHHE, HUKEINPOBAHNE, XPOMUPOBAHHE H Ip.

13. PanmonansHOEe KOHCTpyHpoBaHue. JlernpoBanue MeTaluIMYeCKuX MaTeprasoB. JKapocToHKOCTb U xkaponpoyHocTs. JlernpoBanue
CTaJIel Kak croco0 MOBBIIICHHSI KOPPO3ZHOHHONW CTOMKOCTH. 3aBUCHMOCTh CKOPOCTH pacTBOPEHHUS OT MMOTeHIMANa. Y paBHeHHe Tadens.
3aBUCHMOCTb NOTEHLMAA naccuBauu ciuiaBa Fe-Cr ot cogeprkanus xpoma B cruiaBe. da3oBbie paBHOBecus B cucteme Fe-Cr-Ni s
MACCUBAIUK CTalleH. DICKTpoXuMIdYecKas 3amura. KaTogaHas, aHOAHAS ¥ IPOTEKTOPHAS 3AIIUTHI. 3aIUTa BHEIITHUM TOKOM. 3alUTHBIN
TOK. 3amura Oy AaloIIMH TOKaMH. KOHCTpYKIIMOHHBIE MaTepHabl HA OCHOBE JKee3a.

14. Cioco0bl MOTyYeHUs METAUTHYCCKUX TIOKPBITHIA. 3aIlUTa OT KOPPO3UH TOHKOCIOWHBIMH OKPBITUSIMH. | "albBAHUYECKUE TTOKPBITHSL.
HuaKoBaHKe, KaIMUHUPOBaHUE, Ty>)KEHHE, HUKSINPOBaHNe, XpoMupoBaHue 1 1p. IIpeodpa3oBaTenu p>xaBunHEL. JlernpoBanne craixen
Kak croco0 MOBBIILIECHNST KOPPO3SUOHHON CTOHKOCTH.

15. PentbcoBBbIe cTanu 111 CKOPOCTHOTO JABHXKEHUSI [TOE3710B. DJIEKTPOKOPPO3HUS MMOJIOUIBEI peiibe. CriocoObl 60psObI ¢ KOPPO3UEH pelbC.
CucteMaTHieckas 09MCTKa 3a30pOB MEXIy pellbcaMy U 0alljIacToM, 3aTsHKKa IIypyIoB, 60JITOB, 3a0MBKa KOCTHUIEH, 3aMeHa
M30JTUPYIOMNX NePEKTHBIX 3JIEMEHTOB. Y CTpaHEHUE 3aBOAHEHHOCTH. KaToqHbIe 1 aHOIHBIE YYaCTKH PEIbcoBOi ceTi. OO0XomHast
MepeMBbIYKa BIIOJb YYaCTKa CCKIIMOHUPOBaHUs. CHCTEMa aKTUBHOT'O BEHTUIBHOTO CEKIIMOHUPOBAHUS (BBOJ HICTOUYHUKA MIOCTOSHHOTO
TOKa). 3aIlKTa PebCOB OT KOPPO3HH BEHTUIHHBIM CEKITMOHUPOBAHUEM CETH.

16. TTomemxHOM coctaB. Koppo3us B Ky30BaX BaroHOB, BUIBI KOPpo3uu. [I[puMeHeHNEe KOPPO3ZMOHHOCTOMKUX CTaleH U CIUTaBOB.
AJTIOMUHHEBBIE CIUIABBI C BBICOKOH KOPPO3HMOHHON CTOWKOCTBIO MPOTHUB KOPPO3HUHU CBAPHBIX 3JIeMEHTOB. [lonnMmepHbie MaTepuasl JUIs
M3rOTOBJICHUS 2JIEMEHTOB BaroHOB.

17. JTakokpacouHbie TOKpHITHS, DU3MUeckre 1 XUMHUIECKHe CBOMCTBA, [TnenkooOpazoBarenn. Cukkatussl. [Tnactudukatopsr. Jlaky.
Omanu. ['pyHToBku n mmatieBku. Kiraccndukarmm takoB 1 kpacok. [lomuryper. OxpammBanne TS 3a0IATH OT Koppo3un. CocTar
kpacok. CoBpemennsle JIKM: Bnaroorsepsxaatomue, ruipooOHbIe, C XOpollel aare3uei Ha 3MOKCUIHON, Kay4yKOBOH,




[EepXJIOPBUHUIIOBOM, MMOJINYPETAHOBOM U APYTUX OCHOBAX. ['epMeTH3aius 3aKpbIThIX IMOJOCTEMH.

18. 3amuTHI OT KOPPO3UH MACCAKUPCKHUX BArOHOB, MIOJTyBarOHOB, KPBITHIX KY30BBIX BarOHOB, BArOHO-IIMCTEPH.

19. Macna u cMa3Ku s 3al1UThl OT KOPPO3WH. MI3MeHeHre cocTaBa i CBOHCTB KOPPO3UOHHOM cpeabl. IHrHOUTOpH! KOppo3uu. OpeoHsI.
DpEeoHBI IS 3aIUTHI OT KOPPO3HU PePprKepaTOPHBIX BaroHOB. MHrnOuTOpH! Boab! 1 oxnaxaeaus JIBC. JleTydne HHTHOUTOPHI,
HrnduTopsl HeTH U ra3os.

20. 3ammThl ONOP KOHTAKTHOW CeTH 0T Koppo3uu. [IpndnHbl KOppO3NOHHBIX paspylueHuii onop. boprda ¢ koppo3suel GpyHgamMeHToB
0TI0p ¥ TOKOB yTeukH. ObecnedeHue J0Ir0OBeYHOCTH OTIOp KOHTaKTHOW CEeTH.

21. Kuciopoanas 3amura. M3MeHeHne cocTaBa Cpejibl, Kak METO/ IPOTHBOKOPPO3HMOHHOM 3amuThl. CHHKEHHE arpecCHBHOCTH
KOPPO3MOHHOMW cpelibl (yIaJIeHHE KHCI0poJia, KUCIIOT, cojleil). BimsiHue kucnopoja Ha naccuBanuio Metasuia. loHoooOmennas oopaboTtka
Bobl. IHrMONTOpHAs 3amuTa oT kKopposuu (MK). DddextuBHOCTE HHTHOUTOPHOM 3amuThl. CTeneHb U K03()PHUIMESHT 3aIInTHI.
[Tonsipu3anMoOHHBIE KPUBBIE TS JoKa3aTenbcTBa dpexTuBHOCTH MHTHONTOpa. YpaBHenue Tadens. [TogpazneneHre HHrHOUTOPOB.
Heoprannueckre HHIMOUTOPBI: SKPaHUPYIOIINE, aHOAHbIE, KATOAHBIC, aHOAHO-KaTOHbIE; MIeHKooOpasyouue (hochaTsl, XpoMarsl,
TUXpOMAaTHI, HATPUTHI, CHIIMKAThI). OpraHMYeCKUEe HHITMOUTOPHI: aMUHBI, THOJIBI, CITUPTHI, AaMHHO-CITUPTHI. 3aIUTA CTATLHOW apMaTyPHI B|
bkee300eTone. MUrpupyoniie HHruouTOpbl. TaHHUHBL.

22. Hanomarepuasbl Juist 32l THI OT KOPPO3UH MOJBIIKHOTO COCTaBa JKEJIE3HOAOPOKHOTO TPAHCIIOPTA.

Texkymuii KOHTPOJIb (MPOBOIUTCS HA 3aHSITHSX) BKIIIOYACT 33aHUsI [0 OCHOBHBIM pa3JieliaM, H3y4aeMbIM B Kypce KOPpO3HUU
METAJIIOB:

- KOpPO3Usl KOHCTPYKLIMOHHBIX MaTepUaIOB HA TPAHCIIOPTE;

- pacuéThl MoKazaTeneii CKOPOCTH KOPPO3UH: MacCOBOTO, TTyOWHHOTO, 0OBEMHOTO H AJIEKTPOXHUMHUIECKOTO;

- YCTaHOBIICHHE COOTBETCTBUS IIIyONHHOTO TIOKA3aTeNs CKOPOCTH KOPPO3UH ¢ OaiaMH U TPyIIIaMHi KOPPO3HOHHOHN CTOHKOCTH
METaJJIOB;

- OIICHKa KOPPO3UOHHOM CTOMKOCTH METAJIJIOB B PA3JIMYHBIX CPeAax: KUCION, HEHTPAIbHOM U MIEJIOYHOM C IOCTYIIOM MOJIEKYJIIPHOTO
KHUCIIOpOa;

- 3alllUTHBIE CBOMCTBA MMOBEPXHOCTHOM TJIeHKH, ypaBHeHue [lamnuara-beasopca;

- YCTaHOBIICHHE CKOPOCTH KOPPO3UH 110 3aKOHAM POCTA TOJIIIMHBI IUICHKHU: JINHEHHOMY, TapaboIHYeCKOMY, JTOTapu(pMHUICCKOMY MTPH
pa3IMYHBIX TEMIIEpaTypax;

- YCTaHOBIICHHE TEPMOIMHAMUIECKON BO3ZMOKHOCTH MPOTEKAHHS AIEKTPOXUMHUIECKOI KOPPO3UH MO BO3/ICHCTBHEM MOJIEKYISIPHOTO
KHCJIOPOJ1a U HOHOB BOJOPO/IA;

- TIOCTPOEHHE U aHAJIH3 KOPPO3HUOHHBIX JHArPaMM;

- KOPPO3UOHHBIE JUarpaMMbl MUCCUBUPYIOLINXCS METAIOB: XpOMa, alllOMUHUS, TUTAHA, LIUPKOHUS U JIp. Y CTAHOBJIEHUE CKIOHHOCTH
METaJUIOB K ITaCCUBAIIHM;

- 3aIIUTHl KOHCTPYKIIMOHHBIX MaT€PHajOB OT KOPPO3HOHHOTO MOPasKEHIS,;

- MMOKPBITHS: METAJUTMYCCKUE, TAIbBAHUYCCKUE, TEPMOTU(P(PY3HOHHBIC, TOJMMEPHEIC;,

- TAKOKPACOYHBIEC MTOKPBITHUS;

- 3aIIMTHBIEC MIOKPBITUSL HA OCHOBE TEPMOILIACTOB U PEAKTOIIACTOB;

- mpeoOpa3oBaTeN PIKaBIYNHBL,

- OCHOBBI MHTUOUTOPHOM 3aIIUTHI, ICHCTBHS HHTUOUTOPOB B PA3JIUYHBIX CPEaX;

- JIETUpOBaHUE METAJIIOB;

- DJICKTPOXMMHYECKAs 3aITHTA;

- 3alIMTa OT KOPPO3UHU TOJBUIKHOIO COCTABA;

- KOppo3usl OETOHA M METOJIBI 3aIUTHI OT HEe

TecroBble 3a1aHus IPECTABICHBI B (POH/IC OLICHOYHBIX CPEICTB

Bomnpocs! Tekyniero onpoca

Bormpock! Tekymiero ornpoca BEIOUPAIOTCS U3 BOIPOCOB K 3a4€Ty B COOTBETCTBHE C TEKYIEH MPOHICHHOMN TeMOH.

IIpuMepsbI TECTOBBIX 32 IaHUMH
Nel
1. Kakoii meTaimt noiouIeT Jj1sl MPOTEKTOPHOM 3aIIUThI JKeie3a:

A) Marawuit
b) Kannit
B) Csunen

2. Kakue aHOmHBIC U KaTOIHBIC MPOIIECCHI MPOUCXOIAT TP aTMochepHOi
KOPPO3UH OLIMHKOBAHHOTO KeJie3a NP HAPYIICHUH MOKPBITHUS:

A) A: Fe — 2e — Fe2™
K: 2H20 + O +4e — 4 OH -
B) A: Zn—2e¢ — Zn2t




K: 2H)O+02 +4 e — 4 OH-
B) A: Zn—2e — Zn2t
K: Fe2t +2e — Fe0
Ne2
1. Kakoii n3 MeTamioB OyIeT CIy>KUTh B KAYECTBE aHOTHOTO IMMOKPBITHS IS
HUKEJA:
A) OnoBo

b) Cunen
B) XKeneso

2.Ha xakoM 13 MeTaJlJIOB 00pa3yeTcsi CIUIONIHA 3alllUTHAS TUICHKA OKCHA:
A) lunk
b) Kanpmwuit
B) Moau6aex

5.4 Metoanueckue MaTepHAIBI, ONPeAeAI0NIe IPOLeyPhl OLleHNBAHUSA

Onucanne npoueaypbl OLEHUBAHHUS MO TeKyleMy KOHTPoi0 «Onpoc no Teopuu / TecTupoBanue».

KoHTpoIb BBITOTHEHHOW CaMOCTOSITEIBHOM paOOTHI OCYIIECTBISCTCS WHAMBHIYAIBHO, HA 3aHATHSX, IIPU TECTUPOBAHUM; TPU
9TOM OIICHHBACTCS YPOBEHb OCBOSHHS OOYYArOIIETrocs y4eOHBIM MaTepHanoM, YMEHHE OO0Yy4aroIlerocsl MCIOb30BaTh TEOPETHIECKUE
3HAHUS MPH BBITIOJIHCHUH MTPAKTUICCKUX 3a/1a4, 000CHOBAHHOCTh M YETKOCTh U3JIOKCHUS OTBETA.

Bo Bpems mpoBeneHHS TECTHPOBAaHUS OOydYalOMMecs MOTYT IIOJIB30BAThCA TPOTPAaMMON IUCHUIUIMHBI, CHPaBOYHON
JUTEPATYpOH, KaJbKyIsaTOpoM. Pesynprar Kakaoro oOyd4arollerocst OLIEHMBAeTCs B COOTBETCTBUM C YHHMBEPCAJIBHOM IIKAJIOH,
MIPUBEJACHHOHN B TIyHKTE 5.2.

Onucanne npoueaypbl OHeHUBAHUS «3alIATA 0TYETA MO Ja0OPATOPHBIM padoTam».

OrnieHBaHNE UTOTOB Jab00paTOPHOI pabOThI MPOBOJUTCSI MPETOIABATENIEM, BEAYITNUM JJaOopaTOpHBIE pabOTEHI.

Ilo pesynpraTaM TpPOBEPKH OTYETa MO JIAOOpaTOpPHOH paboTe OOydJaloOUmIMiACSA OIyCKaeTcs K €ro 3alluTe IPH YCIOBHU
co0JII0/IeHNS TIEPEYHCICHHBIX YCIOBHIA:

— BBITIOJTHEHBI BCE 3a/1aHUS,;

— OTCYTCTBYIOT OIIAOKHY;

— 0(OpPMJIEHO B COOTBETCTBUH C TPEOOBAHUSIMH.

B ToMm ciydae, ecim comep)kaHHE OTYeTa HE OTBEYAeT INPENBIBISIEMBIM TPEOOBAaHUSAM, TO OH BO3BpamlacTCs aBTOPY Ha
JopaboTKy. OOyyaroIuiics: T0JDKeH NepeenaTh OTYeT C yU4eToM 3amedyaHuil. Eciin coMHEHMs BBI3BIBAIOT OT/EIIbHBIC acleKThl OTYETa,
TO B 9TOM CIIydae OHH PacCMAaTPUBAIOTCS BO BPEMsI YCTHOM 3aIUTHI.

3amuTa OTYeTa MO JA0OPAaTOpPHOW paboTe NMpencTaBiseT COOOH YCTHBIM IMyOJIMYHBIH OTYET OOYYaIOIIErocs O pe3yibTaTax
BEITIOJTHEHHSI, OTBETHI Ha BOIIPOCHI MPETIOIaBaTENs.

OtBeT 00y4arouerocs OLleHMBAETCS IPETOIaBaTesIeM B COOTBETCTBHH C KPUTEPHUSIMHU, OIIMCAHHBIMU B IyHKTE 5.2.

Onucanne npouenaypsl oueHuBanus «IIpeacraBiaeHHblil Jo0KIa1 / AHATU3 M pa300p KOHKPETHOMN CUTYyalMn».

KoHTpons BRINOTHEHHON CaMOCTOSTEIbHOIN PabOThI OCYIIECTBIISICTCS WHAWBHUAYAIBHO, HA MPAKTUIECKUX 3aHATHAX. [Ipu 3TOM
OIICHUBACTCS COOTBETCTBUC COJCPKAHHS TEMBI pPa0OThl, TJIyOMHA M TMOJNHOTA PACKPBITHS TEMBI, JIOTHYHOCTh, CBS3aHHOCTH,
JTOKa3aTeIbHOCTb.

OtBeT 00y4arouerocs OLleHMUBAETCS IIPETIOIaBaTENIEM B COOTBETCTBHH C KPUTEPHUSIMHU, ONIMCAHHBIMU B IyHKTE 5.2.

Onucanne npoueaypbl OLEHUBAHUS «KOHTPOJILHOM padoThD)

[lo pesynpratam IpOBEPKHM KOHTPOJILHON paboThl 0Oyd4arommMicst NOIyCKaeTcsi K 3adyeTry MpH YCJIOBHU COOJIIOJICHHMS
MIEPEYHNCICHHBIX YCIIOBHIH:

—COOIIOICHBI BCE IIYHKTHI;

— ClIeJTaHbl BBIBOJIBI;

— 0(OpPMIIEHO B COOTBETCTBHH C TPEOOBAHUAMHU.

B toMm cimywae, ecnn paboTa He OTBeYaeT MPEABSABIIEMBIM TPeOOBAHWSAM, TO OHA BO3BPALIACTCS aBTOPY Ha IOPabOTKY.
OOyuaronuiicss OOJDKEH mepeaenars padoTy ¢ y4eTOM 3aMEYaHWi M TPEeIOCTaBUTh A HPOBEPKH. ECIM COMHEHHS BBI3BIBAIOT
OTJEJbHBIC aCIeKThl KOHTPOJBHOH paboThl, TO B 3TOM Ciy4ae OHHM pPAacCMaTpUBAIOTCS BO Bpems 3adéra. PesynbpraT Kaxaoro
00ydJaronierocs OICHUBACTCS B COOTBETCTBUHY C YHUBEPCAILHOM IIKAJION, MPUBEIEHHON B IyHKTE 5.2.

Onucanne npouenypbl OHeHUBAHUS «3a4eT».

3ayeT MOXKET HPOBOJUTHCA KaK B ()OpME YCTHOTO WIIM MUCBMEHHOTO OTBETAa HA BOMPOCHI OWIIETa, TaK M B HMHBIX (hopmax
(TecTmpoBaHWe, KOJUIOKBHYM, IHCITYT, KEHC, 3cce, AeIOBas WIM poJeBas Wrpa, MPE3eHTalMs IMpoekTa Wi mopTdoimo). Popma
orpezessieTcs npenoaasareieM. Vcxons u3 BeIOpaHHON GOPMBI, OIIMCHIBACTCSI METOIMKA MTPOLIEAYPhI OLICHUBAHHSI.

IIpu mpomenennu 3adera B (OpMe YCTHOTO OTBETa Ha BOMPOCHI Omiieta oOydaromemycsl mpemocTtaBisiercs 20 MHHYT Ha
noArotoBky. Onpoc obyuatomerocs 1o ousery He goJpkeH npesbimars 0,25 yaca. OTBeT 00y4aromerocst OLlEHUBAETCS! B COOTBETCTBUH C
KPUTEPHSIMH, ONTUCAHHBIMU B ITyHKTE 5.2.

Bo Bpems mpoBencHHs 3adera OOydYarONIMECs MOTYT MOJb30BATHCS MPOrPaMMOW JUCIMIUIMHBL, CIPABOYHON IJUTEPaTypoil,

KaJbKYJIATOpPOM. Pe3ynpTar Kaxkaoro o0ydaromerocs OeHNBAETCsI B COOTBETCTBUY C YHUBEPCATIHHOHN MIKAJION, IPHUBEICHHON B IYHKTE
5.2.




6. IEPEYEHb YYEBHO-METOJUYECKOT O OBECITEYEHUA 1711 CAMOCTOSTEJIbHON PABOTBI

OBYYAIOIINXCS O AUCHUANIINHE (MOAYJIIO)

6.1 IlepeyeHb OCHOBHOJ M IONMOJTHUTEJILHON y4e0HOI JINTepaTyphbl, HEOOX0AMMOI /15 0CBOCHHS TUCHUILINHBI (MOXY.15)

6.1.1. OcHOoBHas TUTEpaTypa

Kad. EH; cocr.: JI. M. BacuibueHko [u ap.]. - DIEKTPOH.

TeKcToBbIe JaH. (4702)

ABTOpBI, 3arsaBue HUznpateancTBo, rog | Kou-Bo
COCTABHUTEH

J1.1 |[Iyuxos IO.A., Teopust KOPPO3MU U METOABI 3AIUTE METAIIOB. [ DNEKTPOHHBIH Mocksa: MI'TY 9b «YMI]
OpisioB M.P., pecypc] ymenn H.D. baymanma | KAT»
bepesuna C.JL 2014.- 67c.

JI1.2  [3ybpes, H.W. mKxeHepHas XUMUSI Ha XKeJIe3HOJOPOKHOM TpaHCTIopTe: yueO. Mocksa: ®I'EOY 9B «YMI]
DKypasieBa, M.A.  [mocobue. [DnekTponHsIii pecype] ATIO KAT»
Mamaug B.A «YMII XKIAT», 2018.

- 410 c.

JI1.3 |O. B. SIpocnasiera |Koppo3us u 3ammTa METaiuioB: yueOHOE TOCOOHE Ui BY30B / MockBa: C N
(1 1p.] QVHOII . 131aTeIbLCTBO «FOPAUT»
HAY9IHOH penakiuei [Opaiir, 2019
A. Bb. lapunueBoil.

6.1.2 lonoJIHUTEIbHAS JIUTEPATypa
ABTOpBI, 3ariaBue HN3nateancTBO, rog | Kou-Bo
COCTABUTEJH

JI2.1 [|bamakuHn, A.IO. [Iporecchl MeXaHUYEeCKOH U PU3UKO-TEXHUIECKOH 00paboTKH Mocksa: ®I'EOY 9B «YMI]
A.Jl. Pocisixo, C.I.  [Matepuaios: yueb. mocobue ATTIO «YMIL KAT», KAT»
q)pOHOB. 2018.-228 c.

JI2.2 [Boponwun, H.H. MartepuanoBeIeHHE U TEXHOJOTHS KOHCTPYKITMOHHBIX MaTepraioB [Mocksa: 9b «YMIL
[v mp.] ; mox pexn. TS KETIe3HOZOPOKHOM TEXHUKHU: YISOHHK IS BY30B XK.-1. TpaHCH. |M3maTenscTBo KAT»
H.H. Boponnna [DaexTponHBIi pecypc] "Mapmpyt", 2004. —

JI2.3 [CepebpsikoB, A.C.  |IIEKTPOTEXHUIECKOE MATEPHATIOBEACHHE. DICKTPOU3OSIIHOHHBIE |MoOCKBa: 9B «YMI]

MaTepHanbl: YdaeGHOe MocobHe IS By30B .-, TPAHCIIOPTA. HzparenscTso KAT»
[QnexTponHbI pecypc] "Mapuipyt", 2005. —
6.2 Metoanueckue pa3paboTkn
ABTOpBI, 3ariaBue HN3nateancTBO, rog | Kou-Bo
COCTABHUTEH

M1 |JI. M. Bacunpuenko | Kopposus metamios [] : mpakTukym st o0y4. mo cremr. 23.05.01  [Camapa: CamI VIIC, U,

[m np.]. Hazemublie Tpancm.-texHom. cpeactsa; 23.05.03 IMoaBmwkHoii coctas [2017. - 22 c. B JIOK. CETH
K. I. O4H. u 3204. popm 00y4. / M-Bo Tpancm. PO, DAXKT, By3a
CamI'VIIC, Kad. EH; (4444)

M2 |/I. M. Bacunbuenko | Kopposust MeTansioB u cpeicTBa 3aIlUTHI OT Hee [] : 1al. Camapa: CamI'VIIC, oU,

[u mp.]. HpakTHKyM 115t 00yy. o crien. 23.05.03 [ToasmxHOM coctaB k. 1. (2018. B JIOK CE€TH
O4H. ¥ 3204. (hopM 00y4. / M-Bo tpancn. PO, DAXKT, CamI'YIIC, By3a

6.3. Ilepeyennb pecypcoB HHGOPMALMOHHO-TeIeKOMMYHUKANMOHHOM ceTH ""MHTepHeT"

HaunmenoBanmue pecypca

Ja. aapec

1976.

91  |SIpocmasuesa O. B., Ocranuna T. H., Pyznoii B. M., Mypamosa W. B. Kopposus |http://echemistry.ru/literatura/korroziya.html
1 3alMTa METAJJIOB. Y ueOHO-METOMUECKOe nocobue A cTyaeHToB. 2015 .
DIEKTPOXUMHYECKHII MOPTAI
92 CemenoBa U.B., ®nopuanosuu I'.M., Xopommunos A.B. Kopposus u 3ammTta oT |http://echemistry.ru/literatura/korroziya.html
kopposuu / [Tox pen. U.B. Cemenoroii — M.: ®DUSMATIINUT, 2002.
DIEKTPOXUMHUUECKHI OopTai
93  |XKyk H.II. Kypc Teopuu KOppo3uH U 3amUThl MeTAIOB. — M.: Metamnmyprus,  |http://echemistry.ru/literatura/korroziya.html

DIEKTPOXUMHYECKHII MOPTAI

7. METOJUYECKHUE YKA3ZAHUSA 1)1 OBYYAIOIUXCS ITO OCBOEHUIO JUCHUTIJIMHBI (MOAYJIS)

Jucrumumaa «Koppo3nst MeTamioB» B COOTBETCTBHHU C YUYEOHBIM IDIaHOM crenuaibHocTH 23.05.03 m3ydaercs B TEUCHHE

OJIHOTO CEMeCTpa Ha BTOPOM Kypce (0uHOe 00ydeHHE).

[Iporpammoii iperyCMOTPEHBI TEOPETHIECKUE 3aHATHS (JIEKIINH), TPAKTUICCKUE 3aHATHsI, Ta00paTOpHbIE paOOTHI.
TeopeTryeckue 3aHATHs IPOBOJSITCS B COCTaBE MOTOKA, a MPAKTUUECKHUE 3aHATHS, JTabOpaTOpHbie PaObOThl — B COCTABE IPYIIIBI

(momyrpymmsI).

[Ipu mpoBeneHUN 3aHIATHHA HCIONB3YIOTCS TedaTHble (YU4eOHWKH, MOCOOWS, CHPAaBOYHWKH M METOAMYECKHE pa3pabOTKH),

JIEMOHCTpAIlMOHHbIE (TUIAaKaThl, JIabopaTopHOEe 00OpyIOBaHWE, MPUOOPHI) W MYJIbTHUMEIUHHBIC (CIalI-(QUIBMBI, MPE3CHTAIIMOHHBIC
MaTepualibl Ha JEKTPOHHBIX HOCUTEJNISIX) CPEICTBA 00y CHHS.

B xoxe nexmmit IpernoaaBaTejib N3Jaract u pa3bACHIACT OCHOBHBIC, HanboJIee CIIOKHBIC TMOHSTHS TEMBI, @ TAK)XXC CBA3AHHBIC C




HEll TeopeTWdecKkne W TPaKTHIECKHE IMPOONeMBI, JaeT PEKOMEHIAWN Ha BBIIOJHEHHE CaMOCTOATENbHONW paboTel. CopepikaHHe U
CTPYKTYpa JICKIIHOHHOTO MaTepHualia JOJDKHBI ObITh HANPaBJICHBI HA (POPMHUPOBAHUE Y O0YUAFOIIETOCS COOTBETCTBYIOMIMX KOMITCTCHIIUN
1 COOTHOCHTHCS C BRIOPAaHHBIMH IIPETIOIaBaTeNIeM METOIaMH KOHTPOJIS M OIIEHKOM UX YCBOCHHS.

B xojne nekiuii 00ydJaronmMces peKOMEHIYeTCs: - BECTH KOHCIICKTHPOBAaHUE YYeOHOr0 Marepuania; - o0paiiaTth BHUMAaHUC Ha
Kateropuu, (HOpPMYyIHPOBKH, PACKPHIBAIOIINAE COACP)KAHHE TEX WJIM WHBIX SBICHUI W TPOILECCOB, HAyYHBIC BHIBOJBI M IPAKTHIECKUE
PEKOMEHALNHY [0 UX MPUMEHEHHUIO; - 3a/1aBaTh MPENoAaBaTelll0 YTOUHSIOUINE BOMPOCHI C 1LIEbI0 YSICHEHUS] TEOPETUUECKUX TMOJI0KEHUH,
pa3pelIcHUs CIIOPHBIX CUTyaluil. B pabounx KOHCIEKTaX jKEIaTeNbHO OCTABJISAThH IOJISI, HA KOTOPHIX BO BHEAYIUTOPHOEC BPEMsI MOKHO
cIenaTh MOMETKH M3 Y4eOHO-METOIUYECKOTO OOECIIeYCHUS I CAMOCTOSTEIbHON padOTHI 00yYaromuxcs, JOMOJHSIOMETO MaTepHal
MPOCITYIIAHHOHN JICKI[UHM, a TAKXE MMOMETKH, MOJYCPKUBAIOIINC OCOOYI0 BAXKHOCTh TEX WJIM HWHBIX TEOPETHUYCCKUX MOJOXKCHHU. [
YCIEUIHOTO OBJIAJCHHUS KypCcOM HEOOXOMMMO ITOCEIaTh BCE JIEKINH, TaK KaK TeMaTHIeCKHH MaTephal B3auMOCBS3aH MEXAy coboil. B
CIIy4asix TPOIyCKa 3aHATUS CTYICHTY HEOOXOIMMO CaMOCTOSTEIbHO W3YyYUTh MAaTEpHUal M OTBETUTh Ha KOHTPOJILHBIC BOMPOCHI IO
MIPOMYIIEHHON TeMe BO BpeMsI HHANBHIYAIBHBIX KOHCYJIBTAIINH.

[IpakTHdyeckne 3aHATHSA BKIIOYAIOT CAMOCTOSTENBHYIO INPOpabOTKy TEOPETHYECKOTO MaTephalla W H3YYeHHE METOAWKH
pellicHUsT TUIMYHBIX 3amad. HekoTopwle 3ajaddl COIEPIKAT JJIEMCHTHI HAy4YHBIX HCCIICJOBAaHUM, KOTOPBIC MOTYT MOTPeOOBATh
YTy OJIeHHOH CaMOCTOSITENBHOM MPOPaOOTKU TEOPETHUECKOTO MaTepHaa.

JlabopaTopHbie paOOTHI HANpaBlCHBI Ha 3aKPEIUICHUE TEOPETHUYCCKOrO MaTepualia ¥ BBIPAOOTKH HABBIKOB MPOBEICHUS
9KCIEPUMCHTAIBHBIX HAYYHBIX HCCIIECOBAHUN PAa3IMIHBIX TEIUIOTEXHUUECKUX SBJICHUH M OLEHKH IOTPEITHOCTEH M3MEpeHHil, a TakKe
HABBIKOB pa0OTHI C COBPEMEHHOI HAyYHO-MCCIICIOBATEIECKOM anmapaTypoi.

[Ipu opraHuzanuu BHEAYAUTOPHOW CAMOCTOSTEIBHON pabOTHl MO JaHHOHM JUCHHUIUIMHE MPEIOJaBaTeNl0 PEKOMEHIYETCs
HCTIONIB30BaTh CIEIyIOIINe ee (OPMBIL:

- pellieHHEe CTYACHTOM CaMOCTOSTEIbHBIX 33]1a4 OOBIYHOM CII0KHOCTH, HAIIPABJICHHBIX HA 3aKPEIUICHUE 3HAHUA U YMCHHIA;

- BBHITIOJTHEHUE MHIUBUAYAIBHBIX 3aJJaHUI TTOBBIIIICHHON CIIOKHOCTH, HAIIPABJICHHBIX HA PAa3BUTHE y 00yUYAIOMIHUXCS HAYIHOTO
MBIIIJICHUS] © UHULUATUBBL.

JlorryckoM K HWTOTOBOMY KOHTPOJIO B BHJEC 3adeTa SBISETCA BBIIOJHEHWE W 3allUTa BCEX JTabOpaToOpHBIX pabor,
MIPEIYCMOTPECHHBIX 11.4; pelIeHNEe HHIUBUAYATBHBIX 33 JaHUH.

[ToaroroBka Kk 3a4eTy mpeanosaraer:

- U3y4EHUE OCHOBHOM U JOTIOJIHUTEILHOMN JIUTEPATYPHI;

- U3yYEHUE KOHCIIEKTOB JICKIUl;

- pelIeHNe THIIOBBIX 3a/1aY;

- y4acTHe B MPOBOAUMBIX KOHTPOJIBHBIX OMPOCaX;

- TECTUPOBAHHUE 10 TEMAM;

- ygacTHe B pa30opax KOHKPETHBIX CHTyalni.

8. THOOPMAIIMOHHBIE TEXHOJIOI'UH, UCITOJIB3YEMBIE ITPU OCYIECTBJIEHNU OBPA30OBATEJIBHOT' O
MMPOLHECCA IIO JUCHUIIIMHE (MOYJITO)

8.1 Ilepevyens mporpaMMHoOro odecnedeHusi 1 HHGOPMANHMOHHBIX CIPABOYHBIX CHCTEM

8.1.1 Hcnonb3oBanue ClICUAJIN3UPOBAHHOI'O IIPOTPAMMHOTI0 obecneueHus ,HaHHOﬁ nporpaMMoﬁ HC MPCAYCMOTPECHO

8.2 IlepeueHp MHPOPMAIIMOHHBIX CIIPABOYHBIX CHCTEM

8.2.1 |«JIaHb» - ayIeKTpOHHO-OMOIMOTEUHas cucTema. Pexxum moctyma: http://e.lanbook.com/

8.2.2 |Mudopmannonnas cucrema « EquHOe OKHO JOCTyma K 00pa3oBaTelbHBIM pecypcam». Pexxum goctyma: http:/window.edu.ru

8.2.3 |9BC BOOK.RU. Pexxum mocryna: https://www.book.ru/

8.2.4 |9b «YMII XIT» pexum mocrymna: https://umczdt.ru/books/

9. OTIMCAHUE MATEPUAJIbHO-TEXHUYECKOWM BA3bI, HEOBXOJUMOM JJIs1 OCYIIECTBJIEHUS
OBPA30OBATEJIBHOI'O ITPOLECCA 110 JUCHUIIVIMHE (MOAYJIIO)

Jlexnmonnast ayautopus (50m GoJjiee TOCATOYHBIX MECT) W ayJIUTOPUHU ISl TPOBEJACHUS MPAKTUISCKUX H JaOOpPaTOPHBIX
3aHATHH (25 1 OoJiee MOCaI0YHBIX MECT) 000pyMOBaHHBIC YueOHOH Mebenbro. HeorpanHmaeHHBIH TOCTYI K AJIEKTPOHHO-OMOIHOTEYHBIM
cuctemam (uepe3 pecypebl ombnmorekn CamI YIIC) 1 k MHPOPMAIMOHHO-TEIICKOMMYHHKAIIMOHHOW ceTn «VIHTepHeT» B pamkax
CaMOCTOSTEBHON pabOThI 00yUaroIIeTocs.

[Ipaktudeckre U JabopaTopHBIE PAOOTHI MPOBOMSATCS B COOTBETCTBHM C PACIMCAHUEM 3aHATHI B Jaboparopusx oOIIei
XUMHH, BKIIIOYAIOMIEH: CYIMIBHBIN MIKad), YCTPOUCTBO ISl OBICTPOTO MPOCYIIMBAHUS XHMM. TOCYBI, IITATHB JIabopaTopHbIi (10 mT.),
aKBAIUCTUILIATOpP, OMIUCTIILIATOP, Oapomerp, Bechl dnekTpoHHble CASCUWG620HV, xomruiexkt d¢oimid, ammapar Kwumra,
MuuIBOIbT™METp pH-150M 1 B yueOHO-HCCIeIoBaTenbCKON JTaboparopuu, BKIIOYaromie: anmapar Kumnmna, 6apoMeTp, OUCTHILIATOP,
Becbl HR 60, xomGonarpesarens [1941000M, mummuBonbT™Merp pH-150M, meusr mydenbras, tepmobiok I19-4030, xpomarorpad
"Xpomarek Kpuctan", anexrponeusr CIIIOJI. [Tpu npoBeneHNN 3aHATHI UCTIONB3YETCS MIPOSKTOP M DKPaH.




