OHIeNnbCCKUN TEXHOIOTMYECKU HHCTUTYT ((pusnan) ¢eaepaabHOro rocy1apcTBEHHOTO
OrO/1KETHOTO 00pa30BaTENILHOTO YUPEKACHUS
BBICILIET0 00pa30BaHMs
«CapaToBCKUli TOCyAapCTBEHHBIM TEXHUYECKUI yHUBEpcUTEeT NMeHH ['arapuna F0.A.»

Kadenpa "Texnosorusi u 000py0oBaHue XUuMHYECKHX,
He(Tera3oBbIX M NMUILEBBIX MPOU3BOACTB '

PABOYAS ITPOT'PAMMA
10 TUCIUIIHHE
b.1.3.10.2 «kKoppo3usi ¥ 3alIMTa METAJLIIOB)

Hanpagisienue noaroroBku 18.03.01 «Xumuveckasi TeXHOJIOTHS»
Ipoduan 2 «Heprexummus»

KBanudukanus BbInycKHUKA: BAKAJIABP

dopma oOyueHus1 —3a09Has
Kypc — 5

cemectp — 10

3a4ETHBIX CIIUHUIL — 3

Bcero yacos — 108

B TOM YHCJIC:

JeKIUU — 8

NPAaKTUYCCKHUE 3aHATHS — 2
nabopaTopHbIe 3aHITHS — 4
camocTosTeNbHas padora — 94
9K3aMeH- HET

3ayet- 10 cemectp

PI'P-uer

KypcoBas paboTa — HeT
KypcoBasi paboTa — HeT
KYPCOBOM IIPOEKT- HET
KOHTpOJbHAs padora -10 cemecTp

PaGouast nporpammMa o0cysxeHa Ha 3aceJaHUuu
kadenpsr TOXII

20.06.2022 rona, npotoxkoia NelQ

3aB. kapeapon _ Wk uv O— H.JI.JIeBkHHA

PaGouas nporpamMmma yTBep:kieHa

Ha 3acenanuu YMKH nanpasnenuss HOI' /]
27.06.2022 ropna, npotoko Ne5
[Mpencenarens YMKH _tekunsH.J1.JleBk1HA

DHurensc 2022



1. HeJII/I H 3aJaY1 OCBOCHUA JUCIHUIIINHBI

Henbro n3yyeHus: NUCLUIUIMHBI SIBJIETCS OCBOCHHE TEOPETUYECKHX OCHOB
KOPPO3HOHHBIX MPOLIECCOB M METOAOB 3alIUThl JUIsl OOECHnedYeHUsl IATEIbHOU
IKCIUTyaTallil 000PYyI0BaHHUS.

3agayaMu U3y4yeHUs AUCLUIUIMHBI SBIISTIOTCS

- HCIOJIb30BaHUE  TEOPETUYECKUX  3aKOHOMEPHOCTEH  KOPPO3MOHHBIX
IIPOLIECCOB sl BBIOOpAa KOHCTPYKIIMOHHBIX MAaT€pPUAJIOB;

- U3y4YEHHE COBPEMEHHBIX METOJIOB 3alUTHl 000PYAOBAHUS OT KOPPO3UOHHOTO
paspylieHusl.

2. Mecto qucunminabl B ctpykrype OOII BO

Hucuunnuna b.1.3.10.2 «Koppo3uss u 3ammra MeETauioB» OTHOCHUTCS K
JUCIMIUIMHAM TI0 BBIOOpPY OakamaBpoB HampaBienus mnoarotosku 18.03.01
«XuMHUecKas TEXHOJIOTHUS.

Jlns ee oCBOEHUS HEOOXOAMMBI 3HAHMS MO NUCIUIUIMHAM Y4€OHOro IulaHa
noarotoBku OakamaBpoB b.1.1.8 «®uzuka», b.1.1.9 «OOmas u HeopraHuyeckas
xumus», b.1.2.5 «Marepuanosenenue», b.1.2.9 «Duzuko-xuMuueckue OCHOBBI
He(Texumuyeckoro cuHreza», b.1.2.12 «Ilpomecchl u ammaparbl XHUMHYECKOM
texHosmorun», b.1.3.8.1 «OOopynoBanue B TEXHOJOTUH HEPTEXUMHUYECKOTO
cunTe3an, b.1.3.9.1 «TeopeTnueckne OCHOBBI KOPPO3HOHHBIX ITPOLIECCOBY.

3HaHUA, MOJYyYEHHBIE CTyJeHTamMu Mo aucuumummHe «Koppo3uss m 3ammra
METaJIOBY», PA3BUBAIOTCS U YIIIYOJISIOTCS B IajbHEUIIIEM MTPU U3YYEHHUH CTYJIEHTAMU
pOGUIBHBIX TUCIUTLINH.

3. TpeOoBaHus K pe3yabTaTamM 0CBOCHMS AU CIUTIIUHBI

B mporiecce ocBoeHMS TUCHMIUIMHBI CTYACHT (HOPMUPYET U JEMOHCTPUPYET
cieayroomue kKomnereHuuu B pamkax — DenepanbHoro  ['ocyaapcTBEHHOTO
oOpazoBaTeapHOro cTanaapra Boiciiero oopazoanus (OPI'OC BO):

- OIIK-3 — TOTOBHOCTBIO HCIIOJB30BaTh 3HAHUS O CTPOCHHM BEIISCTBA,
MPUPOJIE XUMHUYECKON CBSI3M B PA3IMUHBIX KJIACCaX XUMHUYECKUX COCTUHEHHM IS
MOHMMAHUSl CBOMCTB MaTepUajloB M MEXaHU3Ma XHUMHYECKHX IPOLIECCOB,
MPOTEKAIOIIUX B OKPYKAOLIEM MHPE.

B pe3ynbTaTe 0cBOCHUS TUCIUTIITUHBI 00YUYaIOIIUNACS TOJKEH:

3HaTh:

- MEXaHWU3M XUMHYECKOMN U JIEKTPOXUMHUYECKON KOPPO3UH

- (¢akTopbl, BIUAIONIME HA CKOPOCTh KOPPO3UOHHBIX TIPOILIECCOB B
€CTECTBEHHBIX cpeiax (aTMocdepa), MPOU3BOACTBEHHBIX arpECCUBHBIX CPEaX;

- METO/IBI 3AIUTHI OT KOPPO3UU KOHCTPYKIIMOHHBIX MATEPHUAJIOB;

YMmeTh:



- 000CHOBATH BHIOOP KOPPO3MOHHOCTOMKOTO —Marepuasia 000pya0BaHMUS;

paccumTarh

KOJIMYCCTBCHHBIC IIOKA3aTCIU

CKOPOCTH KOPPO3UH U3
IKCIIEPUMEHTATLHBIX U3MEPEHHI: MaCCOBBIN, 00bEMHBIN, TTTyOWHHBIN, TOKOBBIN;

- paccudMTarth 3alIUTHBIM 3(PGeKT OT MPUMEHEHHS Kakoro-iudo MeTrosa
3aIIUTHI OT KOPPO3HUH.

Baagern
- METOJJaMH pacyeTa OCHOBHBIX MTOKA3aTENIEN CKOPOCTH KOPPO3UH B PA3TIUUHBIX
KOPPO3UOHHBIX Cpeaax;
- HaBBIKaMU 00OCHOBAHHOT'O BBIOOpA METO/Ia 3aIUTHI OT KOPPO3UHU PA3INYHBIX
METAJUIOKOHCTPYKIIMHA B Pa3JIMUYHBIX KOPPO3ZUOHHBIX CpEax.

4, PacnipenesieHre TPYA0€eMKOCTH (Yac.) IMCHUIJIMHBI 10 TeMaM

M BHJIaM 3aHATHH

Ne Ne HaumenoBanue Yachr
mony | Tewmsl TeMBbI
s
Bceero | Jlekum | Komnok- | Jlabopato [Ipax- CPC
u BUYMBI -pHBIC THYCCKHE
1 2 3 4 5 6 7 8 9
22 2 - - 20
Koppo3sus meramios.
@akTOpHI, BIUSAIOIINE HA
CKOPOCTh KOPPO3UOHHBIX
MIPOIIECCOB.
1 Koppo3sus B ecTrecTBEHHBIX 41 3 - - 2 36
yCIOBUSIX. MeToIbl
HCCIEA0OBaHUS.
3 CriocoObl 3aIUTHI METAJIOB OT 45 3 - 4 38
KOPPO3WOHHOTO Pa3pyIICHHUS.
Bcero 108 8 - 4 2 94
5. Conep:xaHue JeKIMOHHOIO Kypca
Ne | Becero| Ne Tema sexkuun. Bonipockl, orpadaTbiBaemble YueHo-
TE€MbI| YaCOB |JICKIIMH HA JIeKIUH METOAUYECKOe
obecreyeHme
1 2 3 4 5
1 2 1 Kopposus memannos. ®akmopel, earusauwiue na 15.1, 15.2,
CKOpPOCH1b KOPPO3UOHHBIX NPOUECCO8. 15.4. 15.5
4, 10.

TepmoauHamMuka U KMHETHKa
IPOLIECCOB.

Bnusinue BHemHux ¢daktopoB: pH Koppo3noHHON cpefbl,
COCTaBa M KOHLEHTPALMU DIIEKTPOJIUTA, KHUCIOPOAA,

TeMIEPaTypbl, CKOPOCTH OTHOCUTEIBHOIO JBHKCHUS

KOPPO3HOHHBIX




KOPPO3HOHHOH cpebl. BinsHue BHyTpeHHUX (DaKTOpOB:
TEPMOAMHAMHUYECKAS YCTOMYHUBOCTh MeTaJlia,
nosnoxxenue Meraia B Ilepuogudeckoil cucreme, TUIl
CIJIaBa, MEXaHUYECKUHN haKTop.

Koppo3us B ecTecTBeHHBIX yc10BUAX. MeToabI
uccjie10BaHuA.

Koppo3uss MeramsioB B €CTECTBEHHBIX YCIIOBHUSX.
Koppo3uss B mpombiniuieHHONW armocdepe. DakTophl,
BIMSIOUIME HAa CKOpPOCTb: CTENEHb  3arps3HEHUS
aTtMocdepsl, BIIQ)KHOCT, npupoaa MeTalia,
TeMIeparypa.

Koppo3usi Metaiminueckux KOHCTPYKIMUA MO 3eMJIei
(Tpy6ompoBoibl). OCOOEHHOCTH MOA3EMHON KOPPO3WH,
dakTopbl, BIUAIOUIME HAa CKOPOCTh  IOA3EMHOM
KOPpO3HUHU: BJIQ)KHOCTb, 3aCOJIEHHOCTb,
MUKpPOOPTraHU3MbI, OJIy)KIAIoIUe TOKHU, TeMIepaTrypa.
Bo3HUKHOBEHHE TEPMOKOPPO3UOHHBIX MAKPOAJIEMEHTOB
u nap auddepeHImaIbHON adpaluu.

Koppo3us metannueckux o0bEeKTOB B MOPCKOH, peuHOM
Bojie. DakTOphl, BIMSIIOINIME HA CKOPOCTh MOPCKOI
KOpPpO3UHU:  JIBJKEHHE  BOJbl, HaJIW4YME  COJIEH,
Oouonoruueckuii (akrop. BO3HUKHOBEHHE KOHTAKTa
Pa3HOPOAHBIX METAJNIOB. MeTO/1bI HCCIIeI0BaHUS.

15.1, 15.2,
15.4,15.5

Cnocoowvl 3auiunot Memasiios om KOPpoO3UOHHO20
paspyuienus.

dnekmpoxumuyeckana _3auwiuma _KatonHas 3amura.
AHopnas 3amuTa. O01acTH MPUMECHECHHUS.

3awummnoie nOKpolmu.

Meramueckue — 3alUTHBIE  TOKpbITUA.  Obnactu
NpUMEHEHUsS. AHOJHBIE U  KaTOJHBIE IOKPBITHS.
MexaHu3M 3aluThI.

Koposuonnaa cmoiikocmys KOHCHMPYKUUOHHBIX
Memasiog u cnjiagos.

Cranu, yyryHsl. BiusHue coctaBa KOppO3UOHHOM Cpe/ibl
u mpuMeced  Ha  KOPPO3HMOHHYIO CTOMKOCTh
JKEJIe30yTIepOaUCTHIX CIIaBoB. HepxkaBeromue cranu.
Kopposuonnas croiikocTs Meau U ee criaBoB. CIutaBbl
HUKEJsl, TUTaHa, aJIFOMUHUS.

15.1,15.2, 15.4,
155

Bcero: 8 yac.

6. Conep:xaHue KOJJIOKBHYMOB — Y4eOHBIM IUIAHOM He MPeayCMOTPEHO

/. IlepeyeHb NPAKTHYECKUX 3aHATHI

Ne \ Bceero \ 3aanus, BONPOCHI, 0TPadaThiBaeMble HA \

YyeoHo-




TEMBbI | YaCOB | IPAKTHYECKOM 3aHATHH METOJHYECKOe
o0ecreyeHme
1 2 3 4
2 2 Pemenue 3amau mo pacuery mokasaTeneld CKOPOCTH KOPPO3UHU 15.1,15.2,
(MaccoBbIi, 00BEMHBIH, TOKOBBIH, TITYOUHHBIH). 15.3,15.6
Bcero: 2 gac.
8. IlepeueHb J1aGOpPATOPHBIX padoT
Ne Bcero | HaumeHnoBaHue j1a60paTopHOii padoThI Y4ebHo-
TEMbI | YaC0B MECTOAUYCCKOC
obecreueHue
1 2 3 4
3 4 Onpenenenue MOTCHIMANa " CKOpOCTH kopposuu | 15.2 15.3
AJIEKTPOXUMHUYECKUM METOJOM (KOPPO3UOHHBIE TUAarpaMMbl)

Bcero: 4 yac.

9. 3apaHus 1Sl CAMOCTOSITEILHOI PadoThI CTY/IEHTOB

Ne Bcero 3aganusi, BONPOCHI, 1JIsl CAMOCTOSATEJILHOT O Yu4eHo-
TeMbI Yacos U3yyeHus (3a1aHUA) MeTOoANYecKoe
o0ecreueHue
1 2 3 4
1 10 Koppo3zus MeranioB B HedJIeKTposuTax . Teopus 15.1,15.2
YKapOCTOMKOTO JIETUPOBAHMUSI. 15.4.15.5
4,10.
Kopposuonnsie moTepu, MpUIHHBI POCTa, KOCBEHHBIE U
MpsIMbIE IOTEPU OT KOPPO3UHU.
20 Koppo3unonssie quarpaMMbl Py KOHTAKTE C 15.1, 15.2,
MOJIOKUTETHHBIM U OTPHUIIATEIILHBIM METAJUIOM. AHOHOE 15.4. 15.5
4, 10.
PacTBOPEHHE METAILIIOB U CIUIaBOB. OCHOBBI
AHTUKOPPO3UOHHOTO JIETUPOBAHMSI.
2 12 ITonzemHas KOppO3us U KaTOJAHAs 3allUTa OA3EMHBIX 15.1, 15.2,
TpyOOIIPOBOIOB 15.4, 15.5
14 Jleryune uHrHOUTOpPHI KOppo3un. Kinaccudukanms u
Mo100p aHOJHBIX 3a3eMJIUTENEH sl KaTOIHOM 3allUTHI.
4 8 Jlakokpacounsbie MOKpeITHS. OTIeHKa KOPPO3UOHHOM 15.1,15.2,15 .4,
CTOMKOCTH. 15.5
8 Koppo3uonHasi CTOUKOCTb Ke1€30-yrIepOAUCThIX CIIaBOB,
HU3KOJIETUPOBAHHBIX CTAJICH, HEPYKABEIOIINX CTaJICH
12 Koppo3unonHasi CTOUKOCTb LIBETHBIX METAJJIOB U CILJIABOB:
HUKEJIS, TUTaHa, aTFIOMUHUS, MEIN
10 Bunsl neexkToB kpucTamumyeckoi pererku. Teepable
PacTBOpPHI BHEIPEHUS, 3aMEIIICHHUS.




| Bcero: 94 uac.

CamocrosiTenbHas paboTa COCTOMT B HAIlMCAaHWW KOHTPOJBHOM padoOThbl, B
MOJIFOTOBKE K MPAKTUUYECKUM U Ja0OPATOPHBIM 3aHATHSM, K 3a4ETy.

CTy,HCHTaM PCKOMCHAYCTCA HCIIOJIB30BATH MATCPUAJIbI, IIPCACTABJIICHHLIC B
CIIMCKC OCHOBHOﬁ, I[OHOJ'IHPITCJIBHOﬁ JIUTCPATYPLI, ICPUOAUICCKYIO IICUATh.

10. PacueTHo-rpaduueckasi padora — yueOHbIM IJIAHOM He MPeayCMOTPEHO

11. KypcoBasi pa6oTa — y4eOHbIM IJIAHOM He NMPeAyCMOTPEHO

12. KypcoBoii npoeKT — y4eOHbIM IJIAHOM He MPeAyCMOTPEHO

13. ®oH/ OLIEHOYHBIX CPEACTB /IJIsA MPOBeAeHUS MPOMEKYTOUHOM aTTecTaAllul
o0y4aromuxcs Mo JMCUUILINHE (MOTYJII0)

B nporiecce ocBoeHust 00pa3zoBaTeIbHON IPOTrpaMMBbl Y 00yUYarOIIErocs B X0/1€
m3ydyeHuda aucuuiuimabl b.1.3.10.2 «Koppo3uss m 3ammra METamioB» AOJIKHBI
chopmupoBatbes npodeccuoHanbHass kommeTeHims OIIK-3. Tlom komrereHnuein

OIIK-3 noHMMaeTcsi TOTOBHOCTH HCIIOJIB30BaTh 3HAHHSA O CTPpOCHHHU BCIICCTBA,
IIpupoac XUMHYECKOM CBSI3U B Pa3INYHbIX KJIACCaX XHMHYCCKHUX COGI[I/IHGHI/Iﬁ JJIsA

IIOHMMAaHH

CBOMCTB

MaTCpUuajioB

IMPOTCKAOIIUX B OKPYKaroIlCM MHUPC.

n MCXaHHU3Ma

XUMHNYICCKHX

IIpOoLEcCCOB,

Kon
KOMIICTCHI],
nn

Oran
dbopmHpoBaH
usi

Lenun
YCBOCHUS

Kpurepun onieHnBanms

[IpomexyTou
Has
aTTeCcTalus

Tunosbie
3aJIaHUS

[HIkama
OILICEHUBAaH
s

OIIK -3

10 cemecTp

dopMupoBaH
V€ 3HaHuA U
YMEHUS

Texkymuit
KOHTPOJIb B
dbopwme:

- OTYETOB Ha
MPAKTUYECKUX
3aHATHSAX;

- OTYETOB HAa
71a00paTOPHBI
X 3aHATHSIX;

- OTYETOB HAa
KOHTPOJIBHOMN
pabore;

- 3a4eT

Bomnpocsi,
KOHTPOJIbH
ast pabota

3aureHo/
HE
3a4TEHO




JIns OUEeHKM 3HaHUW, YMEHHU UM HaBBIKOB, XapaKTEPU3YIOLIUMX HTallbl
dbopMHupOBaHUS KOMIIETEHIIMM B TIpolecce OCBOeHHS aucruiuimasl b.1.3.10.2
«Koppo3ust 1 3ammra METajuioB» MPOBOAUTCS MPOMEXKYTOUYHAS ATTECTALMS B BHJIE
3au€ra. [Ipoumenypa oleHMBaHWS 3HAHWW, YMEHHWM, HABBIKOB II0 JIWCIUILIMHE
b.1.3.10.2 «Koppo3us u 3ammra METAUIOB» YYHUTHIBAET BBINOJHEHHE KOHTPOJIBHON
paboThl, YCOEHIHYIO padOTy CTYJEHTa Ha MPAKTHYECKUX U JTA0OPATOPHBIX 3aHATHUSAX,
clady 3a4eTa.

Pabora Ha mNpakTUYECKUX 3aHATUAX CUMTAETCS BBIOJIHEHHOM, eciu
oOydJaromuiicss ycnenrdo pemaet 3amadu (1. 7). CamocTosiTenpHas paboTa cuuTaeTcs
YCHEIIHO BBINOJHEHHOH, B CIIy4ae €CiIu MpopadOoTaH TEOPETUUYECKUN MaTepHall IO
KOHTPOJIbHOM paboTe W Mo TeMaM (3aJaHusi COOTBETCTBYIOT MHYHKTYy 9 paboueit
nporpaMMmbl). OLIEHHBaHNUE TECTOBBIX 3a/IaHUN MPOBOJUTCS MO MPUHIIUITY «3a4TEHO
/ «He 3auTeHO». B KadecTBe KpHUTEpUEB OIICHUBAHHS HCIOJB3YETCS KOJIUYECTBO
npaBuWIbHBIX OTBETOB. IIpu oTBeTe Ooisiee ueM, Ha 60 % BOMPOCOB BHICTABISETCA
«3a4TE€HO», B CIy4ya€ MEHBILIEro KOJIWYECTBA INPABUIIbHBIX OTBETOB CTaBUTCS «HE

3a4TEHOY.
«Koppo3us u 3amura 000py10BaHus HEPTIHOM U Ta30BOM MPOMBIIILICHHOCTHY

YpoBHU CopnepxaTenpbHoe OcCHOBHBIE PU3HAKU YPOBHS
c(hOpMHPOBAHHOCTH OMKCAHKUE YPOBHS OCBOCHHMSI KOMIIETEHIUI
KOMITETEHIUI
[Toporossiii OO0s3aTenbHbIN 115 3HaHue (paKTOpOB, BIUSIOMINX
BCEX OOYYaIOMIMXCA | HA CKOPOCTh KOPPO3UOHHBIX
CTYyZIEHTOB — IPOLIECCOB B €CTECTBEHHBIX
BBIITYCKHUKOB BYy3a YCIIOBUSIX U B

Harnpasiienus 18.03.01 | mpon3BOACTBEHHBIX Cpeax.
10 3aBEPILIECHUIO
ocsoenust OOIT BO

YMenue 060CHOBaTh BEIOOD
KOPPO3MOHHOCTOMKOTO
MaTtepuaia 000pya0BaHUS U
METO/I €TO 3aIIUTHI.

Bnanenune meromamu pacuéra
OCHOBHBIX IOKa3aTeJen
KOPPO3UH B Pa3INYHBIX
KOPPO3UOHHBIX CpEHax.

Bonpocsl a1 3a4era
1. Kinaccudukanust KOppo3HOHHBIX MOTEPb.
2. Knaccudukaiuyss KOppo3MOHHBIX MPOIECCOB:
- 10 MEXAHU3MY;



- 10 COCTaBy KOPPO3UOHHOM CPELBI;
- 10 TUITY KOPPO3UOHHBIX Pa3pyLICHU.
3. MeToap! uccne10BaHus KOPPO3UOHHBIX MTPOLECCOB:
-BECOBOU:
-00bEMHBIN;
-3JICKTPOXUMHUYECKUH.
4. Tloka3arenu CKOPOCTU KOPPO3HH.
5. Xumunyeckas Kopposus. TepMoguHaMHUKa.
6. KuHeTnka pocta OKCUIHBIX IUIEHOK HPH ra30BOM KOPPO3UHU.
7. @aKTOPBI, BIUAIONIME HA CKOPOCTh Fa30BOM KOPPO3HH.
8. MeTopl 3alUThI OT Ta30BOM KOPPO3UH.
9. Teopus KapOCTOMKOTO JErUPOBAHUS.
10. MexaHu3M 31EKTPOXUMUYECKON KOPPO3HH.
11. Otnuuune 31eKTPOXUMUYECKON U XUMUYECKONH KOPPO3UHU.
12. KatoaHble mpouecchl IpHu ANEKTPOXUMUYECKON KOPPO3HH.
13. Koppo3uu ¢ KUCIOpOAHOMN NENOIAPU3ALUEH.
14. Koppo3sus ¢ BOZOpOIHON AETOJISIPU3AIUCH.
15. AHOHAsA peakuys MPU dIEKTPOXUMHAYECKON KOPPO3HUH.
16. YyacTtre aHMOHOB B aHOJAHOW PEAKIUH.
17. IlaccuBHOE COCTOSIHUE METAJLIOB.
18. Teopus naccuBali METAJLIOB.
19. ATmocdepHas Koppo3us:
-00111as1 XapaKTepUCTHKA,
- (hakTOpBI, BAUSIONINE HA CKOPOCTH;
- METO/IbI 3aIIUTHI.
20. IToazemHas Koppo3usi:
-00111as1 XapaKTepUCTHKA,
- (haKTOpHI, BIAUSIONINE HA CKOPOCTH;
-METO/IbI 3aIIUTHI,
-0COOEHHOCTH MOA3EMHON KOPPO3HH;
-0y K Aaro1Inue TOKH.
21. Mopckast koppo3usi:
-00111ast XapaKTEePUCTUKA;
- (hakTOpBI, BAUSIONINE HA CKOPOCTH;
-METO/bI 3aIIUTHI.

22. Knaccuduxkaiys MEeTO0B 3aIUThl OT KOPPO3UU. 3alIUTHOE JIEHCTBUE, 3aIlIUTHBIN

adekr.

23. ITHrubuTopsl KOPPO3HUH: aHOIHBIC; KATOAHBIC, OPraHUYECKUE; JIETyUHe.

24. O6paboTKa KOPPO3UOHHOM CPEJIbI C MENbI0 YAATICHHUS KUCIOpOoaa.

25. DnekTpoXuMHUIecKas 3aluTa: KaToAHas; TPOTEKTOPHAs; aHOHASI.

26. HeMeTtammueckue 3alUTHBIC TTOKPBITHSI: OKCHIHBIC; TaKOKPACOYHBIE; YMAJICBBIC;

MOJINMEPHBIE; METAJUIIIOIMMEPHBIE.
27. MeTtaninyeckue 3allluTHbIE TOKPBITHS: AaHOJHBIE; KATO/IHbIE.
28. Koppo3noHHAast CTOMKOCTB KEJIE30yTIIEPOAUCTBIX CILIABOB.



29. Koppo3unoHHas CTOMKOCTh HU3KOJIETUPOBAHHBIX CTAJICH.

30. HeprkaBeroniye cTaiu: XpOMUCTBIE; XPOMOHHUKEIEBbIE; MAPKUPOBKA.
31. Koppo3uoHHasi CTOMKOCTb MEJIU U €€ CILIaBOB.

32. Koppo3noHHasi CTOUKOCTh AIFOMUHUSA U €TO CILUIABOB.

33. Koppo3noHHasi CTOMKOCTb HUKEIISI U €r0 CIJIABOB.

34. Koppo3uoHHasi CTOMKOCTh TUTaHA U €TO CILIABOB.
35. Koppo3noHHasi CTOMKOCTh IIMHKA U KaIMUS U UX CIUIaBOB.
36. Koppo3uoHHasi CTOMKOCTh YyT'YHOB.

14. O6pa3oBaTe/ibHbIE TEXHOJIOTHH
B pamkax yueOHOro Kypca MpeayCMOTPEHO UYTEHHE JICKIUH ¢ MPHUMEHEHHEM
MYyJIbTUMEANHHON TEXHHKH. B paMKkax MpakTUYeCKHX M JTA0OpATOPHBIX 3aHITHA
UCIIOJIB3YIOTCSl CIEYIONINEe WHTEPAKTUBHBIE (POPMBI OOYUYEHUS: MO3TOBOM IITYpPM,
TUCKyCcCHsa. B codeTaHmm ¢ BHEAyIUTOPHOW CaMOCTOSTEIBHON pabOTOW TaKue
3aHITHS Pa3BUBAIOT MPO(HECCHOHATLHBIC HABBIKM 00YJarOIIETOCs.

15. Ilepeyenb yueOHO-MeTOANYECKOT0 o0ecnevyeH s AJIs1 00y4alIuxcs mno
TUCIHUTIMHE
15.1 O06s3aTenbHbIe U3TAHUS
15.1.1 bepesuna, C.JI. TeopeTnyeckre OCHOBBI KOPPO3HUOHHBIX ITPOIIECCOB: YICOHOE
nocobue / C.JI. bepesuna, A.M. T'ony6es, H.H. /Isynuuanckas. M.: MI'TY um.
H.3. baymana (MocCKOBCKHiT TOCYTapCTBEHHBIN TEXHUYECKUN YHUBEPCUTET
umenn H.D. baymana), 2014. — 72 c.
http://www.studentlibrary.ru/book/isbn9785703837115.html
15.1.2 CemenoBa U.B., Xopommiosa A.H., ®nopuanosuu [.M. Koppo3sus u 3ammra
oT kopposuu. M.: ®uszmatnurt, 2006. - 376 c. — 10 k3.
15.2 JIonoTHUTENbHEIC U3IaHUs
15.2.1 CaBenbeBa E.A., Ps6oBa O.B.: «Koppo3us u 3ammTa METaIIIOB OT KOPPO3UNY:
METOMYECKOE MOCOOME K MPAKTHYECCKUM 3aHATHAM Mo nucnuiuimHe «Koppos3us u
3allliTa METAUIOB OT Koppo3um» - OHrenbc: M3-Bo OTU (punmman) CI'TY wum.
['arapuna F0.A., 2019. — 36 c. — 25 3k3.
15.2.2 Kopposus u 3amura MetauioB. B 2 4.U. 1. Meroasl wuccrmemoBaHuit
KOPPO3HWOHHBIX TIPOIIECCOB: ydueOHO-MeToanueckoe mocooume/ H.I'. Poccuna, H.A.
[TonoB, M.A. XunsakoBa, A.B. Kopemun. ExarepunOypr: U3zm-o VYpan. yH-Ta,
2019.— 108 c.
http://elar.urfu.ru/bitstream/10995/68495/1/978-5-7996-2578-8 2019.pdf
15.3 MeTonnyeckue ykazaHus
15.3.1 3agauu mo 3AEKTPOXUMHH: Y4eOHOE MOCOOHe K MPAKTHUECKUM 3aHATHSAM IO
«INEKTPOXUMHUHU PACTBOPOBY, «CoBpeMeHHbIE TPOOIEMBI 1 METOJIbI UCCIEAOBAHUS B
dbyHkunoHanpHOM ransBaHoTexHuke»/ E.B. UennoBa, E.A CaenbeBa - DHrenbC:
N3n-so OTU (dbunman) CI'TY umenu ['arapuna FO.A., 2015. - 84 c. — 25 k3.



http://www.studentlibrary.ru/book/isbn9785703837115.html
http://elar.urfu.ru/bitstream/10995/68495/1/978-5-7996-2578-8_2019.pdf
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15.3.2 [lepenbirun, FO.II. Kopposus u 3amura METaUIOB OT KOPPO3UHU: Y4eO.
nocobue ISl CTyAeHTOB TexHuueckux crnenuanbHocter / 0. I1. Tlepensirum,
. C. Jlocs, C. FO. Kupees. — 2-e uzn., gom. — [lensa: Uzn-so I1I'Y, 2015. — 88
chttps://elib.pnzgu.ru/files/eb/u36mWX4yGzOl.pdf
15.3.3 CamocrositenpbHas paboTa CTYACHTOB: METOA. PEKOMEHH. K BBITTOJIHCHHUIO
camocTtosatenbHol paboTel/ CaBenbeBa E.A., ConoseBa H./I., ®pomosa U.N.
— Ourensc: U3a-o OTU (pumman CI'TY umenn ['arapunra FO.A.), 2015 r. —
38 c. — 25 3k3.
15.4 Tlepuoanyeckue u3gaHus
15.4.1 IepcnextuBHBIe MaTepuaibl, https://elibrary.ru/title_about_new.asp?id=7938.-

Hoctynnsie apxubbl 2003-2020 rr

15.4.2 Du3uKO-XUMHS MTOBEPXHOCTH 51 3armTa METAJLIOB,
https://elibrary.ru/title_about_new.asp?id=26652.- Hoctynnbie apxussl 2008-2020 rr
15.4.3dusuka METAJUIOB u METaJlJIOBEACHHUE,

https://elibrary.ru/contents.asp?titleid=8250. - JToctynusie apxuBbl 2003 -2020 rr

15.5 UnTepHeT-pecypcsl
15.5.1 Hayunas snexrponnas 6udnanoreka eLIBRARY.RU
15.5.2 DnexrponHo-o6ubimoreunas cuctema [IPRbooks
15.5.3 DnexkrponHo-6nbIMOTEeUHas cucTemMa Jlanb
15.5.43BC "DnextponHas 6ubmuoreka Texuuueckoro BY3a

15.6 Uctounuku MOC
15.6.1 KoHCHIEeKT JIEKIIN 110 JUCIIUTUINHE
http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=1009&tip=5
15.6.2 Pexomenayemas murepaTypa
http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=1009&tip=17
15.6.3 3aganusa k CPC
1http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=1009&tip=10
15.6.4 Bonipocsl 111 3a4eTa
http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=1009&tip=12
15.6.5 Texkymuii KOHTPOJIb 3HAHUI
http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=1009&tip=13
15.6.6YueOHO-MeTOIuYeCKHEe YKa3aHUs
http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=1009&tip=6
15.6.7 KonTponbsHas pabota



https://elibrary.ru/title_about_new.asp?id=26652.-
http://elibrary.ru/contents.asp?titleid=8250
https://elibrary.ru/contents.asp?titleid=8250
http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=1009&tip=5
http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=1009&tip=17
http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=1009&tip=10
http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=1009&tip=12
http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=1009&tip=13
http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=1009&tip=6
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16. MaTepuajibHO-TeXHHYECKOe oOecevyeHmne

YuyebOHas aAynTopusd 1Jid IIPOBEACHUS 3aHATHH JICKIITMOHHOT'0 THIIA

YKOMIUIEKTOBaHA  CIEUUATU3UPOBAHHON  MeOeNnbl0 U TEXHUYECKUMU
cpenctBamu  oOydenms: 40 paboumx wmecT oOydJarommxcs, pabodee MecTo
IIPENoAABaTelsA; KJIacCHasg JOCKa; IPOCKUMOHHBIM JSKpaH; MYJIbTHUMEIUNHBIN
MIPOCKTOP; HOYTOYK; JEMOHCTPAllMOHHOE OOOpyIOBaHWE W y4eOHO-HATJISATHBIC
noco6usi, o0ecreunBaoIue TEMAaTHYECKHE HIUTIOCTPAlUK 1Mo padodel mporpamme
JUCIUTUTUHBI.

[Tporpammuoe obecneuenue: Microsoft Windows 7, Microsoft Office 2010
(Word, Excel, PowerPoint), GoogleChrome.

YuyeOHasi ayauTopusi Ui TNPOBeJeHUs] 3aHATHI J1aOOPATOPHOIO M
NPaAKTUYECKOr0 THIA, TEKYIIEro KOHTPOJS U TMPOMEKYTOUYHO# aTTecTauuu,
rPpyNNnoBbIX U HHAUBHAYAJBHBIX KOHCYJIbTAUMT

YKOMIUUIEKTOBaHa  CHEHUATM3UPOBAHHON  MeEOENbl0 UM TEXHUYECKUMH
cpeactBamu oOydeHus: 24 pabouux MecT oOydarommxcs; padbouee MecCTo
MpernojiaBaresisi; KiIacCHas JIOCKa; MPOCKIMOHHBIA DJKpaH; MYJIbTHMEIUNHBINA
MPOEKTOP; HOYTOYK.

[Iporpammuoe obecreucnue: Microsoft Windows 7, Microsoft Office 2010
(Word, Excel, PowerPoint), GoogleChrome

PaGouyto mporpammy coctaBui

npodeccop kadeapst « TOXID» ConosbeBa H./I.
CoracoBaHo:
3aB. OUOIMOTEKOM HertsipeBa 1.B.

17. JlonosiHeHusi U U3MeHEeHUs B padoyeil mporpamme

Pabouas nporpamma oOcyxeHa Ha 3aceaHuu KadeIpsl
«_ » 20 ropna, mpotokon Ne
3aB. kadeapoit TOXII

Pabouast mporpamma yTBep KJIeHa Ha 3aceIaHHU

YMK 1o nanpasienuto 18.03.01«XumMuueckue TEXHOIOTUM
«_» 20 ropga, nmporokon Ne

[Ipencenarens YMKH



