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1. nepequb nrnaHupyemMbIiX pe3ynbTaToB o6y'~|eHm| no gucuumnryinHe, COOTHeCeHHbIX C
nnaHunpyemMbiMu pe3ynibtataMun OCBOEHUA 06pa3OBaTean0|71 nporpamMmmbl

Heab0 o0CBOeHUS] JMCHUILVIMHBI SBISETCS MOATOTOBKA OOy4aromUXCs K  IMPOEKTHO-
KOHCTPYKTOPCKON M IPOU3BOJICTBEHHO-TEXHOJIOTHUECKON N1eATEIbHOCTH 10 HANPaBJICHUIO MOATOTOBKU
15.03.02 «TexHONOTHMYECKHE MAIIMHBI H 00OpYyIOBaHHWE» IOCPEACTBOM OOECICUYEHUS] ITaIoB
dbopmupoBaHus KomreTeHIH, npemxycMorpeHHbix PI'OC, B 4acTH TPEACTaBICHHBIX HWKE 3HAHUH,
YMEHUI U HAaBBIKOB.

3agayaMu IMCUMIUIMHBI SIBJISIETCS U3YYEHUE MOHATUHHOrO ammnapara JAUCLHUILIMHBI, OCHOBHBIX
TEOPETUYECKUX MOJ0KEHUH U METOAOB, NPUBUTHE HABBIKOB NPHUMEHEHUsS] TEOPETHUYECKHX 3HAHWMU IS
pelIeHNs IPAKTUYECKUX 3ajau.

JucuumirHa HarpasieHa Ha GOPMUPOBAHUE CIEIYIOMUX MPOPECCHOHATBHBIX KOMIIETSHIIUH:
[TK-9, xapakTepu3yeMoil «yMeHHEeM MPUMEHSATh METOAbl KOHTPOJISL U3AEeNuil U 00BEKTOB B cepe
npoeCCHOHATPHON ~ JEATENBHOCTH, TPOBOAMTH AHAIU3 MNPUYHMH HAPYIICHUH TEXHOJIOTHYECKHUX
MIPOLIECCOB U pa3pabaThIBaTh MEPONIPUATHUS 10 UX MPEAYIPEKIACHUIO N,
[1K-13, xapakTepuzyeMoil «yMEHHEM TPOBEPATh TEXHUYECKOE COCTOSHHE W OCTATOYHBIN pecypc
TEXHOJIOTUYECKOT0 O0OpYy/IOBaHUS, OPTraHU30BBIBaTh MPO(DUIAKTUYECKUI OCMOTP U TEKYIIUH PEMOHT
TEXHOJIOTUIECKUX MAIIMH U 000PYIOBaHHS;
B pe3ynbrare u3yueHus: AUCUUILIUHBI CTYIACHT JTOJIKEH:
3HaTh:
- OCHOBBI TEOPHHM KOPPO3MOHHBIX TMPOIIECCOB B Ta30BBIX M JKHJKHX SJICKTPOMPOBOASIINX CpElax;
o0IIMe CBEICHUSI O COCTOSTHUM M M3MEHEHHH CBOMCTB KOHCTPYKIIHOHHBIX MAaTE€PUAIOB MO BIHSHAEM
TEXHOJOTMYECKUX U aHTPONOreHHbIX (akTopoB; (ITK-9)
- OCHOBHBIEC UCTOYHUKH KOPPO3HOHHOTO BO3ACHUCTBHS Ha KOHCTPYKIIMOHHBIE MAaTePUAIIbI; KOHIICIIIHIO
KOMILIEKCHOTO 00€CIIeUeHH S 3alMThI MaTepuanoB oT kopposuu. (ITK-13)

Ymersn:
- OLIEHUBATh XapaKTep BIHMSHUS OKPYXKAIOUIEH WM MPOU3BOACTBEHHON Cpellbl Ha 3aKOHOMEPHOCTH
TEUCHHUsST KOPPO3HOHHBIX mporieccos; (ITK-13)
- BBIOMpaTh KOHCTPYKIIMOHHBIE MaTepHanbl B COOTBETCTBHHM C KOPPO3HOHHON AaKTHBHOCTBHIO
TexHosornueckoi cpesr; (ITK-11)

Baagern
- HaBBIKAMHM pacueTa nmokasareneit kopposuw; (ITK-9)
- HaBBIKAMH OIPEJICTICHUSI CKOPOCTH KOppo3uu aboparopHbiMu Metonamu. (ITK-13)

2. MecTo aucumninHbl B CTPYKType obpasoBaTesibHOWU NporpaMmmbl

Huctunnuna oOTHOcUTCA K BapuaTuBHOM wactu jgucuuiuimd b1.B.OJl.4 oOpa3zoBarenbHOU
nporpaMMbl 0akaJaBpoB IO HaMpaBiIeHUIO MOAroToBKU OakanaBpuarta 15.03.02 «TexHomormueckue
MalIMHbI U 000pyaoBaHue», npodpuist «OdopynoBaHue HedTerazonepepadboTKM.

B cootBercTBHU ¢ y4eOHBIM Tu1aHOM 1o HampasieHuio 15.03.02 «TexHonornyeckue MamuHbl U
o0Opy/noBaHUE» TUCLUIUIMHA «XHMMHYECKOE COIMPOTHUBIECHHE MAaTEepHaioB M 3allUTa OT KOPPO3UH»
0a3upyeTcs Ha CIEAYIOMIMX TUCIUITMHAX

b1.5.19 «OCHOBBI TEXHOJIOTUU MAIIMHOCTPOEHUSIY,;
b1.b.21 «IlogbeMHO-TpaHCIIOPTHBIE YCTAHOBKNY;
b1.B.O/1.10 «TexHOXUMHUYECKHUI KOHTPOJIh MPOU3BOJICTBA He(PTETa30mMepepadoTKI».

3HaHUs, YMEHUS M HAaBBIKM, IOJyYEHHbIE CTYJCHTaMH B MpoOIlecce M3YYEHUsS UCIHILIMHBI,

SIBJISIFOTCSL 0a30M JUTsl H3YUEHUSI CIEAYIOIINX TUCIUTIINH (TIPAKTHK):
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b1.B.O/1.12 «PemoHT, KCcIuTyaTaus 1 00CIyKUBaHUE IPOU3BOACTBEHHOTO 000PYIOBaHUS »;
b1.B./IB.4.2 «CnenuanbHble METOJIBI pacyeTa 000pya0BaHus HeTerazonepepadoTKu»;
b1.B.JIB.7.1 «2neKTpOTEeXHUKA U JIEKTPOHUKAY;

b1.B./IB.7.2 «HanexHOCTh TEXHOJIOTMYECKOTO 000PYAOBAHUSY;

B2.I1.1 «IIpakTuka 1o moiay4eHuto npohecCuoHaIbHBIX YMEHHUH U OIbITa MPO(heCCUOHATBHOM
JESTEIIbHOCTHY.

3. O6bem aMcuMNNHbI B 3a4e€THbIX eAMHULaxX C yKa3aHMeM Konm4yecTBa akageMmnyeckux
YyacoB, BbiferieHHbIX Ha KOHTaKTHYH paboTy obGy4arwowmxcsa ¢ npenopgasaTtenem (no
BMAaM y4eOHbIX 3aHATMIW) U Ha CaMOCTOATENbHYI paboTy obyyarowmxcs

AynutopHasi padora

My b1

YacTp nukia: BapHUaTUBHAS Cemectp

Ne OHOMY IJIaHY: b1.B.O/14

JMCHIHUTUTMHBI TI0 yue y y

Yacos (Bcero) mno yueOHOMY IUIaHY: 144 4 cemectp

TpynoemkocTs B 3aueTHbix enunuiax (3ET) 4 4 cemecTp

Jlexnmu (3ET, gacoB) 0.5; 36 4 cemectp

ITpaktuueckue 3ansatus (3ET, yacoB) 0.5; 18 4 cemecTp

Jlaboparopusie pabotsl (3ET, uacoB) 0.5; 18 4 cemecTp

O0BeM caMOCTOSITETHHON pabOTHI IO 279 4 cemecrp

yuebHomy miany (3ET, yacos Bcero) '

3auer (3ET, gacoB) 0,5; 18 4 cemectp
CamocrosiTesibHas pa0oTa CTY1eHTOB

Bun pa6or Tpynoémkocts, 3ET, uac

N3ydyenne matepuanoB gekuui (JIK) 11/36; 11

[ToarotroBka K MpakTUYECKUM 3aHATHM (I13) 25/36; 25

[TonroToBKa K BBIIOJHEHUIO M 3aIIUTE JIAOOPATOPHBIX paboT (J1ad) 12/36; 12

BrinmonHenune pacuetHo-rpadguueckoit pabotsl (pedepara) -

BrinonHenue kypcoBoro npoekTa (paboTsl) -

CamocTosaTenbHOE U3YUYEeHUE TOTIOTHUTEFHBIX MAaTEPHAIIOB -

mucruruael (CPC)

[ToaroToBKa K KOHTPOJILHBIM paboTam 6/36; 6

[ToaroToBka K TECTUPOBAHUIO -

Bcero: 2,72

[ToaroroBka k 3a4eTy 0,5; 18
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4. Cop,ep)KaHMe AUCUUNMTINHDLI, CTPYKTYPUpPpOBaHHOE NO TeMaM C yKa3aHnemMm oTBeaeHHOro
Ha HUX KoninyecTBa akageMmn4yeckmx 4yacoe n suaoBe y‘leﬁHle 3aHATUMN

Bubl yueOHBIX 3aHATUN, BKIIIOYAs
No Bcero | camocTosTenbHyI0 paboTy CTYJIEHTOB, U
; 4acoB | TPYJOEMKOCTH (B Hacax)
H/ TeMmel JUCHUITIINHBI
- Ha BT. 4.
TeMy | ik p na6 | CPC | umTep
aKT.
1 2 3 4 3) 6 7 8
1 | Tema 1. XumMusi MeTaJII0B. 14 4 2 2 6 2
5 Tema 2. BBenenne. OCHOBBI y4eHUsI 0 10 4 1 i 6 1
KOPPO3MH MeTAJLI0B.
3 Tema 3. XuMuyeckasi KOppo3us 16 4 5 4 6 2
MeTaJLJI0B.
4 Tema 4. JaekTpoXuMHYecKasi KOPPO3us 16 4 5 4 6 2
MeTaJLJI0B.
5 | Tema 5. MecTHasi KOppo3wusi. 12 4 2 6 2
Tema 6. Buausnme MexaHHYeCcKHX
6 | ¢akTOpPOB HAa KOPPO3HOHHYIO CTOWKOCTH | 12 4 2 - 6 2
MaTepHuaJjoB.
7 Tema 7. TeopeTrnueckne OCHOBBI 3aIUTHI 16 4 5 4 6 5
OT KOPPO3HH.
Tema 8. DuexkTpoxmMuyeckass 3amuTa
8 | MeTanIMYecKuX KOHCTPYKIMIA or | 16 4 2 4 6 2
KOPPO3HH.
9 | Tema 9. Koppo3usi o6opynoanusi HI'TI 14 4 3 - 6 3
Bcero 144 yacoB No BMAAM Y4Ye€OHbIX 3aHATUN 36 18 18 54 18
(Bknroyaa 18 yacoB Ha NOAroTOBKY K 3a4eTy)

Conepxkanue mo BUAaM y4YeOHBIX 3aHATHH

Tema 1. XumMus MeTANJI0OB.

Jlekums 1. O0mas xapakTepuCcTUKa METAJIJIOB: MOJI0XKEHUE B IEPUOINIECKON CUCTEME,
KpUCTAJNTNYECKUE PEIIeTKH, XUMHUECKHe cBoicTBa. TepMoanHaMuuecKkass HEyCTOHUMBOCTh Kak
NPUYMHA aKTHUBHOTO OKHUCJICHHUST KOppo3uu. (4 yaca)

IIpakTnuyeckoe 3ansitme 1. Xumuyeckue cBoiicTBa MeTalioB. DOpMHUPOBaHHUE HABHIKOB
HaIMCaHUs PEeaKIHi, XapaKTepu3yIOLUIMX XUMUYEeCKUe cBOiicTBa MeTajuioB. KoHTponbHas pabora.
(2 gaca)

Jladoparopnasi padora 1. Xumuueckue CBOMCTBAa METaUIOB. M3ydunTh XMMUYECKHE CBOMCTBA
METAaJUIOB B pa3IMYHbBIX cpefax. (2 yaca)

CamocrositenbHas padora 1. [TonroroBka K BHIIOTHEHHIO U 3anuTe JabopaTopHOil padoThl Ne 1
(M3y4eHHe METOJMYECKUX YyKa3aHWi, MarepuanoB JIeKUuH, ydeOHUKa, JIOTOJHUTETHbHON
autepatypsl) (2 daca), MOArOTOBKA K MPAKTHYECKOMY 3aHATHIO (2 dYaca), MOArOTOBKA K
KOHTpPOJIbHOM pabote (2 gaca). (6 4acoB)

Texkyummii KOHTPOJb. YCTHBIM ONpoCc MpU MPOBEACHUM JOIMYyCKa K J1abopaTOpHBIM paboTam,
3alUTa JIAbOpPaTOPHBIX PAa0OOT, OMPOCHI «y MTOCKM» Ha INPAKTHUECKUX 3aHATHUAX, OTBETHl Ha
BOIPOCHI KOHTPOJIBHON PabOTHI.
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Tema 2. BBegenue. OCHOBBI y4eHHs 0 KOPPO3HHU METAJLJIOB.
Jlekuma 2. Kiaccudpukanus. IIpsMble W KOCBEHHBIE TIOTEPH OT KOPPO3UU METAILIOB.
Knaccudukanus Koppo3UOHHBIX paspymieHuid. KonuuecTBeHHass W KauecTBEHHas OIICHKA
KOppo3ud. BiMsHue BHYTPEHHUX, BHEIIHMX W KOHCTPYKTUBHBIX (DaKTOPOB HA pa3BUTHE
KOPPO3UOHHBIX pa3pylieHul. (4 yaca)
IIpakTnyeckoe 3ansaTue 2. MutepaktuBHoe 00CcyxaeHue TeMbl. Onpoc mo Teme. (1 gac)
CamocrosiTesibHasi padora 2. M3yuenue wMarepuanoB Jeknuii (3 waca). I[loaroroBka k
npakTUYecKoMy 3aHATHIO (3 yaca). (6 4acoB)
Texkymmii KOHTPOJb — YCTHBIH ONPOC «y JIOCKH» Ha MPAKTUYECKOM 3aHSITHH, BBIIOJHEHHE
TECTOBBIX 3aJaHUM.

Tema 3. XumMuuyeckasi KOppo3usi METAJIIOB.
Jlexkuus 3. 'azoBas xoppo3usi. OOpazoBaHHE OKHUCHBIX COCJUHEHUN Ha MOBEPXHOCTH MeETasia.
YcnoBuss o0pa3oBaHUs CIUIOIIHOW OKCHUAHOW TUIEHKH. YCTOWYMBOCTH 3alIUTHBIX ILUICHOK.
CkopocTtb pocra mieHkr. Bogopoanas koppo3usi. Bonoponusiii nsnoc. KapOonuinbHas KOppo3usi.
Koppo3ust 0T CepHUCTBIX COSTUHEHUI U Ip. KOPPO3Hsl B HEAIEKTpoauTax. (4 yaca)
IIpakTnyeckoe 3ansiTue 3. Pemenne 3a1a4 1o onpeeeHuio mokas3areaeid KOppo3uH B YCIOBUAX
ra3oBoii cpennl. KontposbHas padora. (2 yaca)
Jlaboparopnasi padora 2. BricokoTemmepaTypHas Ta3oBas KOPpO3us. YCTAaHOBUTH BIIUSHUE
TEMIEPaTypbl HAa CKOPOCTh OKHUCIIEHUS YIJIEPOJUCTOM CTanu U paccyuTarth 3(P(HEKTUBHYIO
SHEPrul0 aKTHBAMM mpolecca. [IpoBeCTH OLIEHKY >XKapOCTOMKOCTH METAIOB M CIUIABOB Ha
BO3/IyX€ MPU 33JJaHHON TeMIIepaType ¢ UCIIOJIb30BaHUEM TOKa3aTenei Koppo3uu. (4 yaca)
CamocrosiTeibHast padota 3. [ToaroToBKa K BRIIOTHEHHUIO U 3aIIuTe JabopaTopHOoil paboTsr No 2
(M3yyeHHEe METOJAMYECKUX YKa3aHWM, MaTepuajoB JEKUWUW, y4eOHHKa, JOMOJHUTEIbHOM
auteparypsl) (2 daca), MOArOTOBKA K MPAKTHYECKOMY 3aHATHIO (2 dYaca), IMOArOTOBKa K
KOHTpPOJIbHOH pabote (2 yaca). (6 yacoB)
Texkymmii KOHTPOJIb — YCTHBII ONpOC NpHU IPOBEIEHUU JOIyCKa K JIaOopaTOpHBIM padoTam,
3ammTa Ja00paTOpHBIX PAa0OT, OMPOCHI «y AOCKHM» HAa MPAKTUYECKUX 3aHATUSAX, OTBETHl Ha
BOIIPOCHI KOHTPOJIBHON PabOTHI.

Tema 4. DnekTpoxuMHYecKasi KOPPO3HMsI MeTAJLJIOB.
Jlekumsa 4. J[BOHHON 51MeKTpUYECKHM CIIOH. DNEeKTpoAHbIE MOTEHUMAbl. Psin HampsKeHHH.
ONEKTPOXUMHUYECKAsT HEOJHOPOJHOCTH METAJNIMYECKOM IOBEPXHOCTH. KuHETHKa mpoleccoB
ANEKTPOXUMUUYECKONU Koppo3uu. CyIHOCTh aHOJAHOW M KaTOJMHOM mojsipu3anuu. Bomopoanas u
KHCJIOPO/IHAs Aenoisipu3anuu. (4 yaca)
IMpakTuueckoe 3ansTue 4. MHTepakTuBHOE 00CYXKACHUE TeMbl. PerieHne pacueTHbIX 3aaad. (2
qaca)
Jlaboparopnasi padora 3. DiekTpoXuMHUUecKash KOPPO3HUs METaUIOB B Pa3IMYHBIX cpenax. (4
qaca)
CamocTosiTeibHasi padota 4. [ToaroToBKa K BHIIIOTHEHHUIO U 3aIuTe JabopaTopHoii padoTsr Ne 3
(M3y4eHHe MEeTOJUYECKUX YKa3aHWi, MaTepuaioB JIeKUWH, Yy4eOHMKA, JIOTOJIHUTEIBbHON
auTepaTypsl) (3 4aca), MOATOTOBKA K MPAKTHYECKOMY 3aHATHIO (3 vaca). (6 4yacoB)
Texyumuii KOHTPOJIb — YCTHBIH ONPOC MpPU NMPOBEICHUHU JOMYyCKa K JIAOOpPaTOpHBIM paboTawm,
3amuTa Jab0paTOPHBIX padOT, OTIPOCHI «y TOCKH» Ha MPAKTUUECKUX 3aHATHSX.

Tema 5. MecTHas koppo3usi.
Jlekums 5. OcHoBHBIE BUJBI MECTHOM KOppo3uu. ATMocdepHas kopposus. [loazemHas koppo3usi.
Bunasl 1 Mmexanusm armochepHoil kKoppo3uu. Buel 1 MexaHu3M moa3eMHO# kKoppo3uu. BriusiHue
pa3ianuHbIX (aKTOPOB Ha MOJ3EMHYI0 KOppo3uio. ToueuHas, mieneBas, MEXKPHUCTAUIUTHAsS U
HOXeBasi Koppo3usi. (4 daca)
IMpakTuyeckoe 3ausaTue 5. MutepaktuBHoe 00CcyxaeHue TemMbl. Omnpoc mo Teme. (2 gaca)
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CamocrosiTesibHass padora 5. M3yuenue wMarepuanoB Jeknuit (3 waca). [logroroBka k
npakTU4Yeckomy 3aHsaTHio (3 yaca). (6 4acoB)
Texkymuii KOHTPOJIb — Y CTHBIN ONMPOC «y JTOCKW» HA MPAKTUYECKUX 3aHATHSIX.

Tema 6. Biusinne MexaHu4ecKux (paKTOPOB HA KOPPO3HOHHYIO CTOMKOCTH MATEPHAJIOB.
Jlekumust 6. Kopposunonnoe pacrpeckuBanue. Koppo3uonnas ycranocts. Koppo3us npu TpeHuun
(beppur-koppo3us). ['muposposust meraisioB. KaBuraionHas Koppo3ust U CTpyiHas spo3us. (4
yaca)
IpakTuueckoe 3ansitue 7. MHTepaktuBHOE 00Cy)1eHHe TeMbl. Onpoc no Teme. (2 gaca)
CamocrosiTesibHasi padora 6. M3yuenume wmarepuanoB Jekmuii (3 dyaca). I[loaroroBka k
MpaKTHIeCKOMY 3aHsTHIO (3 4ac) (6 Jyacos).
Texyumii KOHTPOJIb — YCTHBII OMPOC «y TOCKW» HAa MPAKTUYECKOM 3aHSATHH.

Tema 7. Teopernyeckue 0CHOBBI 3aIUTHI OT KOPPO3HUH.
Jlekuust 7. 3ammra OT KOPPO3UM MOKPBITUAMH. MeTtamindyeckue NOKpbITUA. [lokpeiTus Ha
HEOPraHMYECKON OCHOBE M OPTraHWYEeCKOW OCHOBE. 3ammTa OT KOppo3uH 00paboTKOi
KOPPO3UOHHOM cpenibl. Y AaleHue arpecCUBHBIX KOMIIOHEHTOB U3 cpefbl. IHruOuTopHas 3anura.
Heopranuueckue nnrudbutopsl. OpraHudeckre MHrUMOMTOpHL. BpemeHHast 3amura MeTamioB OT
KOPPO3HUH P MTOMOIIK Maces, CMa30K, CIICIHATbHBIX KOMITO3UIIKH. (4 yaca)
IIpakTnyeckoe 3anaTue 7. VHTEepakTHBHOE OOCYXAEHHE TEMBbl. YCTHBIM ompoc "y JOCKU" IO
teme. (2 gaca)
JlaGopaTopnas padora 4. CriocoObl 3alIUTHI OT KOPPO3uH. M3yunTh HaHECEHHE TaIbBAHNYECKUX
MOKPBITUI KaK Croco0 3aiuThl OT Koppo3uu. MHrudutopsl kopposuu.(4 yaca)
CamocrosiTeibHas padora /. [TonroroBka K BHIIOJHEHUIO U 3alMTe Ja00paTopHOil padoThl Ne 4
(M3yyeHHe METOJAMYECKUX YKa3aHWi, MaTepuaaoB JEeKUUW, y4eOHHMKa, JOMOTHHUTEIHHOU
auteparypsl) (3 yaca), MOArOTOBKA K MpaKTHUYECKOMY 3aHATHIO (3 yaca) (6 yacoB).
Texkymmii KOHTPOJIb — YCTHBIM ONpPOC «y JOCKM» Ha MPAKTUYECKOM 3aHATHH, 3alUuTa
nabopaTopHOM pabOTHI.

Tema 8. JnekTpoXuMHYECKas 3aIIMTA METAIHYCCKNX KOHCTPYKIUI OT KOPPO3HUH.
Jlekuma 8. Ilporexropnas 3ammra. Karopnas 3amurta BHEMmHMM TokKoM. Ilapamerpsl
IOPOTEKTOPHOM M KaTogHOM 3amuThl. OreHka 3((EeKTUBHOCTH KaTOAHOM 3aluThl. AHOJIHAs
3amuTa. 3aImra OT KOPPO3UH, BBI3BIBAEMON Oy TafoluMu TokaMu. (4 Jaca)
ITpakTnyeckoe 3ansTue 8. llHTepakTHBHOE 00CyXIeHHE TeMbl. KOHTpoNbHAs paboTa. (2 daca)
JlabopaTopnasi paGora 5. Crioco0Obl onpeeneHusi CKOPOCTH AEKTPOXUMUYECKOH KOPPO3HUH.
CamocrosiTeibHasi padota 8. [loaroToBka K BBIIOJIHEHUIO U 3aIuTe JabopaTopHoil paboTs! Ne 5
(M3ydeHHe METOJUWYECKUX YKa3aHWH, MaTepHalioB JIEKIHMM, Y4eOHHKA, JOMOTHUTEIHHOU
autepaTypbl) (2 daca). IloaroroBka K MpakTHYECKOMY 3aHATHIO (2 daca), MOJArOTOBKAa K
KOHTpPOJIbHOM pabore (2 yaca) (6 4acoB).
Texymuii KOHTPOJb. YCTHBI ONpOC NMpPHU HPOBEIEHHM JOMYyCKa K JIaOOpaTOpHBIM paboTawm,
3aluTa JJabopaTOPHBIX padOT, YCTHBIM OMPOC «y JOCKH)» Ha MPAKTUYECKOM 3aHSATHH, BHIITOJIHEHUE
KOHTPOJILHOM paboTHl.

Tema 9. Koppo3us o6opynoBanusi HI'IL.
Jleknua 9. XapaxTtepuctuka cpeisl, B KOTOpod paboTaer obopynoBaHue. TpeOGoBaHHS K
MaTepuaiaM XuUMu4eckoro obopynoBaHus. OOmme pekoMeHAalMM IO BbIOOpaM MaTepuala,
reoOMEeTpUYEcKO (OpMBbI KOHCTPYKIMM, TpeOOBaHHS K MPOEKTHPOBAHHIO TPYOOIPOBOJIOB, K
CBapHbBIM coefinHeHUsIM. (4 Jaca)
IIpakTnyeckoe 3ansatue 9. HrepakTuBHOE 00CyX/eHUe TeMbl. [IpoBeneHue ompoca Mo Teme.
3ayer. (3 yaca)
CamocrosiTeibHasi padora 9. l3yuenume wMaTepuanoB Jekiuil (2 dyaca), MOJArOTOBKa K
npakTH4YecKoMy 3aHATHIO (4 yaca). (6 4acoB)
Texkyuuii KOHTPOJIb — ONPOCH! Ky TOCKM» Ha MPAKTUYECKUX 3aHATHSX.
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[MpakTnyeckne 3aHATUA (B KonmyecTtBe 18 yacoB) NPOBOAATCA B MHTEPAKTUBHOW dhopme
(mepBbIM Yac napbl). 3aTteM cleayeT OMpoc MO TeME 3aHATHS B yCTHOW (opMe wiu B BHIE
KOHTPOJIbHOH PabOTHI.

IIpomeskyTOUYHAS aTTeCTALMS 1O IUCHUIJIMHE: 32a4€T ¢ OLEHKOM
I/ISYT-ICHI/IC JUCHUIINIMHBI 3aKaHYMUBACTCSA 3a4YCTOM. 3a‘IeT HpOBOILI/ITCSI B COOTBCTCTBUU C

[Tonoxxenuem o 3a4eTHOM M AK3aMeHaMOHHOW ceccuax B HUY MOU v MHCTPYKTUBHBIM MHUCHbMOM OT
14.05.2012 r. Ne 1-23.

5. nepequb Y‘-IEGHO-MGTO.DM‘IGCKOFO obecnevyeHusi ANA CaMOCTOATESIbHOM paGOTbI
06yt|arou.w|xc;| no agucuumniinHe

Jliia obecriedeHnst caMOCTOATEILHON PabOThI pa3pabOTaHBI:

JIEMOHCTPALIMOHHBIE CIANbI JICKIIUH 10 JUCUUILIMHE, METOAUYECKUE YKa3aHUsS MO0 CaMOCTOSTEIbHON
paboTe npu MOATOTOBKE K J1a00paTOPHBIM paboTaM, peKOMEHAAINH 110 U3YUYEHHUIO TOTIOTHUTEIbHBIX TEM,
BoifiesieHHBIX HA CPC (cm. Tlpunoxxenue).

6. @OHO OLUEHOYHbLIX CpeAcTB [AnNA nNpoBeAeHUs MNPOMEXYTOYHOM aTTecTauum
obyuarLwmxca no AUCLUUNIINHe

6.1 NepeyeHb KOMNETEHLMIN C YKazaHMeM 3TanoB ux hopmmpoBaHus

IIpu ocBOEHMM JUCLHUIUIMHBI (POPMUPYIOTCA CIEAYIOLIMe KoMIeTeHun: npodeccuonansHblie [1K-9,

[1K-13.

YKazaHHbIE KOMIIETCHIIUU (POPMHUPYIOTCS B COOTBETCTBUHU CO CICAYIOIIUMU ITallaMu:

1. ®opmupoBaHME€ U pa3BUTHE TEOPETHUUECKUX 3HAHUN, MPEIYCMOTPEHHBIX YKa3aHHBIMU
KOMIETEHIUSIMU (JIEKLIMOHHBIE 3aHATHS, CAMOCTOSITeNIbHAst pa00Ta CTYAEHTOB).

2. IlpuobpereHue W pa3BUTHE NPAKTHUUECKUX YMEHHM, NPEIyCMOTPEHHBIX KOMIETEHUUSIMU
(mpakTHUECKuEe 3aHATHUS, TabOpaTOpHbIE pabOThI, CAMOCTOATENbHAs paboTa CTYICHTOB).

3. 3akpernieHue TEOPETUUECKUX 3HAHUM, YMEHUN U MPaKTUUYECKUX HABBIKOB, MPEIyCMOTPEHHBIX
KOMIIETEHIIMSIMHU, B XOJ€ 3aIlUT JIAOOpaTOpHBIX paboT, a TakKe peIIeHUs KOHKPETHBIX 3ajad Ha
MIPAKTUYECKUX 3aHATUSAX, YCIICITHONW CIauM 3a4yeTa.

6.2 OnucaHme nokasartenem wu KputepueB oLeHUBaAHUA KOMNEeTeHUMN Ha
Pa3fINyHbIX 3Tanax ux q)OpMVIpOBaHVIﬂ, onuncaHusd wkKan oueHnBaHuA

ChopMupoBaHHOCTh KOMIETEHIMH B paMKaX OCBOEHHs JJaHHOM AMCIUIUIMHBI OLIEHUBAETCs IO
TPEXYPOBHEBOH ILIKAJIE:

- IOPOTOBBIN YPOBEHb SBISIETCS 0053aTEIbHBIM Il BCEX 00YYAIOIIMXCS MO 3aBEPIICHUH OCBOEHHS
JVCLUIUINHBL,

- TPOABHUHYTHI YpOBEHb XapaKTEpPU3YETCAd IPEBBILIEHUEM MHHHUMAJIbHBIX XapaKTEPUCTUK
c(OpPMUPOBAHHOCTH KOMITETEHIIUH 110 3aBEPLUICHUH OCBOCHUS JUCLUIUINHBI,

- DJTAJOHHBIM YpOBEHb XapaKTEPU3YETCS MAKCUMAJIbHO BO3MOXHOW  BBIPAKEHHOCTBIO
KOMITETEHIIUH U SBJISIETCS BAXKHBIM KaU€CTBEHHBIM OPHUEHTHUPOM JUISl CAMOCOBEPILIEHCTBOBAHUSI.

[Tpu nmoctarouHoM kadecTBe ocBoeHHUsi Oonee 80% NpuBeNEeHHBIX 3HAHUM, YMEHUH M HABBIKOB
IIpenojaBaTeslb OLEHUBAET OCBOEHUE MAHHONW KOMIIETEHIIMM B paMKaxX HACTOSILIEH IUCLUIUIMHBI Ha
JTAJIOHHOM YpOBHE, NpU ocBoeHuM Oonee 60% NpUBEAECHHBIX 3HAHWN, YMEHMH M HaBBIKOB — Ha
IIPOABUHYTOM, MpU ocBoeHHH Oonee 40% mnpuBeneHHBIX 3HAHHWHA, YMEHUH U HABBIKOB - HA IOPOTOBOM
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ypOBHE. B INpOTMBHOM ciydae KOMIIETCHIMS B pPAMKax HACTOALICH JIUCLUILIMHBI CUYMTAECTCS
HEOCBOEHHOM.

VYpoBeHb c(HOPMUPOBAHHOCTU KAXKJI0M KOMIIETEHIIMM Ha Pa3jIMYHbIX 3Tanax ee (JOpMUPOBAHMS B
IIPOLIECCE OCBOCHHMsI JNAHHOW IUCLHUILIMHBI OLICHMBACTCS B XOJAE TEKYIIEr0 KOHTPOJSA YCIEBAEMOCTH U
IIPEICTaBJICH Pa3JIMYHBIMU BUIaMHU OLICHOYHBIX CPEJICTB.

[Ans oueHKn copMMPOBAHHOCTM B pamMKax OaHHOW AucuuniunHbl komneteHumn MK-9,
XapaKTepU3yeMoil «yMEHHEM MPHUMEHATh METOJbl KOHTPOJII M3IeNuid Hu O00BEeKTOB B cdepe
npoeCCUOHATIBHON  JEATENIbHOCTH, IPOBOAMTH aHAIW3 HNPUYMH HApyLIEHUH TEXHOJIOTMYECKUX
MPOIIECCOB M pa3padaThiBaTh MEPONPUATHS MO0 MX MPEAYNPEKICHUIO» MPENoIaBaTeeM OIICHUBAIOTCS
OTBETHI CTYJIEHTa Ha BOIIPOCHI 110 COOTBETCTBYIOIIMM BUIAM 3aHATUN NPU TEKYIIEM KOHTPOJIE — YCTHBIX
OIpocax, OTBETAX «y JOCKHU» IIPU BBIIIOJHEHHUH 331aHUM HA IPAKTUYECKUX 3aHATHUAX.

IIpuHuMaeTcs BO BHUMaHHE 3HAHMe 00YyYaIOIMMHUCH:
- OCHOB TE€OPUH KOPPO3MOHHBIX MPOIECCOB B Ta30BBIX M KHUJKUX DJICKTPOIPOBOISIIIUX Cpenax; oouue
CBEACHHA O COCTOSHMM W M3MEHEHUU CBOWCTB KOHCTPYKLUMOHHBIX MAaTEpHUaJOB II0J BIUSHUEM
TEXHOJIOTUYECKUX U aHTPOIIOTEHHBIX (PaKTOPOB
HaJIN4ue YMEHHA

- OLICHMBATh XapAKTEP BIMSHMS OKPYKAIOLIEH WM MPOU3BOJICTBEHHOW CPElIbl HA 3aKOHOMEPHOCTH

TE€YEHMsI KOPPO3HOHHBIX MPOLIECCOB,;

IIPUCYTCTBUE HABBIKA:

- ONpe/IeTIeHUs] CKOPOCTU KOPPO3UH J1aOOPaTOPHBIMU METOJAMH.

Kpureprnu oniennBanus ypoBHs chopmupoannocty komnereHimn IK-9 npu ycTHeIX oTBeTax Ha
IPAKTUYECKHX 3aHATUAX U PELIEHUH KOHTPOJIbHBIX PadoOT

OueHuBaeTcsi  CIOCOOHOCTb  CTYJIEHTa apryMEHTHPOBAaHO OOOCHOBBIBaTb  BO3MOYKHOCTb
IPOTEKaHHUs KOPPO3UOHHBIX MPOLECCOB MPU JAHHBIX YCIOBUSAX CpPeAbl; PAMOTHO MOAOUPATH CIOCOOBI
3aIIATHl KOHCTPYKLUHH OT KOPPO3MOHHBIX paspymieHud. [l 3Toro mpeiaraercs peluuTh 3aadd,
aHAJIOTUYHBIC IPUBEICHHBIM HUKE!

1. Onpenenute, BO3MOXKHA 1K TIpH Temneparype 298 K anekTpoxumMuyeckast KOppo3us U3Aeus U3
MeTaJljla B BOAHOM DAacTBOPE, UMEIOIIEM ONpeNeNIeHHOEe 3HaueHue pH u HaxopsmeMcs B KOHTakTe ¢
ra3oBOM CMECbhIO, IIAPLUHAIBHBIE JABJICHHUS KHCIOPOAA M BOJOPOJAa B KOTOPOM COCTABIISIOT
coorBeTcTBeHHO p02 m pHy. IlpuBennTe ypaBHeHMsI aHOIHOW M KaTOAHOW peakuuid. Paccuuraiite, npu
Kakux 3HaueHusX pH pacTBopa OyzaeT BO3MOXKHA KOPPO3Us METalljla C BOJOPOIHOM JIenoisipru3auei.

Ne Merann pH BogHoro | IlapnuansHoe naBiieHHEe, aTM
pacTtBopa kucaopona p0; Bogopoaa pHy

1 Pb S) 0,21 1,00

2 Sn 6 0,23 1,50

3 Ni 5 0,20 1,20

4 Fe 8 0,21 2,00

2. PaccuuraiitTe TemmepaTypy, BbIlIE KOTOpPOH HEBO3MOXKHA Ta3oBas Koppo3us cepebpa B
atmocdepe kucmopoxa (p0z = 1,013-10° Ila) ¢ obpasoBanmem AgyO. IlpuBenuTe ypaBHEHHE
COOTBETCTBYIOIIEH PEAKIUH.

3. MenHoe wu3nenue C LMHKOBBIM IOKpbITUEM B TedeHHe 10 MHMH 1oJBepraioch
aneKTpoxuMuueckon kopposuu npu T= 298 K B BogHom pacteope ¢ pH = 11. Ckoapko 1 Kakoro merasuia
MIPOKOPPOAUPOBAJIO, €CIU B Mpoliecce kKoppo3uu nornotuminock 280 mi Oz u Beiaenuioch 112 ma Hp,
W3MEpEeHHbIX Npu H.y.? UeMy paBHa cujga KOppO3HMOHHOro Toka? [IpuBecTH ypaBHEHUSI AHOIHOM,
KaTOJHOW M TokooOpa3yromei peakiuii. Kpome Bogoposaa, kakoe BEIIECTBO €lle SBISETCS MPOTyKTOM
Koppo3uu? PaccuuraTh ero maccy.
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[TonmHBIN OTBET HA OJMH BOIIPOC 33/1a4l COOTBETCTBYET MOPOTOBOMY YPOBHIO C(POPMUPOBAHHOCTH
KOMITETEHIIMH Ha JJAHHOM 3Tare e¢ ()OPMUPOBAHWSI, TIOJHBIA OTBET HA OJIMH BOIPOC M YACTUYHBIA OTBET
Ha BTOPOW — MPOJBHHYTOMY YpPOBHIO; IPH IOJHOM OTBETE HAa BCE BOINPOCHI 33Jauu — HTAIIOHHOMY
YPOBHIO.

[Tpu BBIMOJIHEHUH U 3alIUTE JJAOOPATOPHBIX pabOT OIICHUBAETCS ITyOMHA TEOPETUYECKUX 3HAHUI,
HAa OCHOBAaHMHM KOTOPBIX TPAaMOTHO (DOPMYIHPYIOTCSI BBIBOJBI 1O pe3yjibTaTaM TMPOBEIACHHBIX
AKCIIEPUMEHTOB. J[JI51 3TOro yYUTHIBAIOTCA OTBETHI HA BOMPOCHI IIOJJOOHOTO COACPKAHMUS:

1) ocHOBBIBasiCh Ha HAOIOJCHUSIX, HAMWUIIUTE YPaBHEHUS BO3MOXKHBIX aHOJHOW, KAaTOMHOW W
TOKOOOpa3yrolel peakiuii st KaKI0ro BHJ1a KOPPO3UOHHOM Cpebl;

2) Ha OCHOBAHHWH pPE3yJIbTATOB HAONIOACHUN (BPEMEHH TOSIBJICHUS M WHTCHCUBHOCTH OKPACKU
pacTBopa, BpEMEHM Hayajla U WHTCHCHBHOCTH BBIJICJICHMSI raza) CAeNalWTe BBIBOJABI O BO3MOKHOCTH
(mpoTtekaer, HET) U MeXaHU3Me (C KHCIOPOJHOM, BOJAOPOJHON JenoJisipu3aiueii) 3JIeKTPOXUMUYECKON
KOPPO3UH JKeJe3a;

3) B KakoW cpele U TOYEMY CKOPOCTh DJIEKTPOXMMHUYECKOW Koppos3ww Bbie? Pacmomoxure
ANEKTPOJIUTHI (KOPPO3HOHHBIE Cpefibl) B TOPSIKE BO3pAaCTaHUS WX KOPPO3MOHHOW AaKTHUBHOCTH, T.C.
BEJIMYUHBI CKOPOCTH KOPPO3UH;

4) kak cBsizanbl DJ[C koppo3uonHoro I'D u sneprus ['m606ca koppo3rnoHHOTO Tpoiecca?

[TonHBIN OTBET HA OJMH BOIIPOC 33/1a4l COOTBETCTBYET MTOPOTOBOMY YPOBHIO CHOPMUPOBAHHOCTH
KOMITIETEHIIMH Ha JJAHHOM 3Tare ee (POpMUPOBAHMS, TIOJHBIA OTBET HAa OJIMH BOIMPOC M YACTUYHBIA OTBET
Ha BTOPOWM — MPOJBUHYTOMY YPOBHIO; IIPH IIOJIHOM OTBETE Ha BCE BOIPOCHI 33/J1a4d — STATIOHHOMY
YPOBHIO.

[ns oueHkn cPopMMPOBAHHOCTU B paMKax AaHHOW aucumnivHbl komneteHuun MK-13,
XapaKTepU3yeMol  «yMEHHEM TIPOBEpSITh TEXHUYECKOE COCTOSHHE H  OCTaTOYHBIH  pecypc
TEXHOJIOTUYECKOT0 O0OpYy/IOBaHUS, OPTraHU30BBIBATh MPO(DUIAKTUYECKUI OCMOTP U TEKYIIUH PEMOHT
TEXHOJIOTUYECKUX MallMH W O0OPYJOBAHWS» IMPEIOJAaBATEIIEM OICHUBACTCS CIIOCOOHOCTH OIPEACIATh
rIIyOUHY KOPPO3HOHHBIX Pa3pylIeHUH METAJIOB MPH PA3TUYHbBIX YCIOBHUSIX.

[TpuHIMaeTCs BO BHUMAHKUE 3HAHUA 00YJArOIIIMMHUCS
- OCHOBHBIX MCTOYHHUKOB KOPPO3MOHHOTO BO3JICHCTBHUS Ha KOHCTPYKIIMOHHBIE MAaTE€pPHAIIbI; KOHIICTIIIHUIO
KOMIUICKCHOTO 00€CIIeYeHHS 3aIIUTh MATEPHAIIOB OT KOPPO3UH.

HaTMYUEe YMEHHUS

- BBIOMpATh KOHCTPYKIIMOHHBIE MAaTepUAIBI B COOTBETCTBUU C KOPPO3HOHHOW aKTHBHOCTHIO
TEXHOJIOTUYECKOU CPEIBI;

BJIQJICHHC HABBIKAMH

- OIpEeIENICHNs CKOPOCTU KOPPO3UH TaOOPATOPHBIMU METOAAMH.

Kputepun onenuBanus ypoBHs chopmupoBaHHOCTH kKomnereHnnn ITK-13 mpu yCcTHBIX oTBeTax
Ha TPAKTHUYECKUX 3aHATUSX U BHINOJHEHHH KOHTPOJBHBIX paboT. OIleHHBaeTcs yMEHHE BBIOJIHATH
3aJlaHusl, AHAJOTUYHBIC CIICTYIOIIIM:

1. Maruuif ¥ UMHK KOPPOAUPYIOT B MOPCKOH BOJE MO SJIEKTPOXMMHUYECKOMY MEXaHU3MY C
IUIOTHOCTBIO KOPPO3HOHHOTO TOKA 1 xopp = 0,034 A/M%. Kakoil U3 MeTaios Koppoaupyer ObicTpee?
OTBeT TNOATBEPAUTH pacueTaMu TIIYOMHHOTO TOKa3zaTensi CKOpOCTH Koppos3uu. K kakoil rpymme
KOPPO3UOHHOW CTOMKOCTH OTHOCSATCS d3TH MeTauibl? Kakoil Oamn  gecaTHOaUTbHON — IIKaIbI
KOPPO3MOHHON CTOWKOCTH COOTBETCTBYET MM? PaccumTarh JJIsl HUX MACCOBBIN MOKA3aTENb Iyacc CKOPOCTH
KOPpO3HUH.

2. CocTaBuUTh CXeMy KOPpPO3HMOHHOTO ['D, BO3HHKAIONIETO NpPHU KOHTAKTE >KEJIE3HOW JeTalln
mwiomanso 10 M’ co CBHHLOBOH B pacTBope cepHOM KuCIOThl. HamucaTe ypaBHEHHS SJE€KTPOIAHBIX
MPOLIECCOB I CYMMapHOW PEaKIuu Mpolecca KOppo3uu. BerauciuTh 00BEMHBIN U BECOBOM MOKa3aTeNnu
KOPPO3HH, eciTi 3a 40 MHHYT B TIporiecce Kopposuu Bbietinock 0,8 cm® rasa (m.y.).
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3. [MoueMy B KOHCTPYKIIHSIX, OMBIBAEMBIX BOJIOW, HE CJIEYeT OJTHOBPEMEHHO MPUMEHSTH JIeTATH
U3 Kelle3a ¥ aTFOMUHUEBBIX ciiaBoB? [IpuBeanTe cxemy KOppO3uU B Cirydae HEOPEKHOUN IKCILTyaTaluu
Takux Jeraneil. CocTaBbTe JIEKTPOHHBIE YPABHEHHS aHOJIHOTO U KaTOAHOTO MPOLECCOB.

[ToyHBII OTBET Ha OJMH BOIPOC 33J]a4d COOTBETCTBYET IMOPOrOBOMY YPOBHIO C(HOPMHPOBAHHOCTH
KOMITIETEHIIMH Ha JAaHHOM 3Tare ee (POpMUPOBAHMs, OJHBIA OTBET HAa OJIMH BONPOC M YACTHYHBIM OTBET
Ha BTOpPOW — MPOABUHYTOMY YpPOBHIO; MPHU IMOJHOM OTBETE Ha BCE BOMPOCHI 33Jaud — HTAIOHHOMY
YPOBHIO.

@opMON TPOMEKYTOUYHOM ATTECTALMU 110 JAHHOM JMCUUIUIMHE SIBJSETCS 3a4€T C OLICHKOM,
ornleHMBaeMbIii 1o mpuHATOH B HUY «MDBDW» yerhipexOayibHON cucteme: "oTimuHo", "xopormio",
"yA0BIIETBOPUTENBHHO", "HEYIOBIETBOPUTEIHHO".

3aueT Mo AMCHMILIMHE «XHMHMUYECKOE CONPOTHBIICHWE MATEpPUAIOB U 3alllUTa OT KOPPO3UU»
IIPOBOJIUTCS B TUCBMEHHON (hopMe.

Kputepun onieHnBanust (B COOTBETCTBUU C MHCTPYKTUBHBIM IucbMoM HIY MOU ot 14 mas 2012
roga Ne U-23):

OLeHKH «OTIMYHO» 3aCIYKUBAET CTYJEHT, OOHApYXUBIIMA BCECTOPOHHEE, CUCTEMATHUUECKOE U
riy0ooKoe 3HaHME MaTepHajoB H3YYEHHOM JUCHMILUIMHBI, YMEHHE CBOOOJHO BBINOJHATH 3aJaHMS,
MPEyCMOTPEHHBIE TPOTPAMMOM, YCBOUBILINK OCHOBHYIO M 3HAKOMBIN C JTIONTOJHUTEIBHOW JIUTEPATypOU,
pPEKOMEHI0BaHHOM paloueil mporpaMMoil JUCHMIUIMHBI, HPOSBUBIIMN TBOPYECKHE CIIOCOOHOCTH B
MOHMMAaHWH, W3JIO)KEHHH ¥ UCIOJIB30BaHUM MATE€PHaJOB HM3YyYCHHOH JUCIHIUIMHBI, Oe3ympedHo
OTBETHUBIIMN HE TOJBKO Ha BOIPOCHI OWiIeTa, HO M Ha JIOMOJIHUTEIbHBIE BOIIPOCHl B pamMKax paboueil
IIPOrpaMMbl TUCLHMILIMHBI, IPABWIBHO BBIITOJHUBIINN IIPAKTUYECKUE 3a1aHHUE

OneHKM «XOpOILIO» 3aciy’KUBaeT CTYAEHT, OOHapyXMBLIMHM II0JIHOE 3HaHUE Marepuaia
M3y4YEHHOHN IHUCLIMIUIMHBI, YCIECIIHO BBITOIHAIOMNN IIPEAYCMOTPEHHBIE 3a/IaHNs, YCBOUBIIMI OCHOBHYIO
JUTEpaTypy, PEKOMEHJIOBaHHYIO paOoueil MporpaMMoi JUCHUIUIMHBI; TOKa3aBLUIEMY CHCTEMaTHYeCKUMH
XapakTep 3HaHUM MO JUCLUIUIMHE, OTBETUBILEMY HAa BCE BOIPOCHI OMJIETA, MPABUIBHO BBIIOJHUBLIEMY
IPAaKTUYECKHE 3aJJaHNe, HO IOIYCTHUBILIEMY IPU 3TOM HEMPUHIMIINAIbHbIE OLINOKH.

OueHKHU «yJOBJIETBOPUTEIBHO» 3aCIYKUBAET CTYJIEHT, OOHApYKMBIIMKA 3HAHHE MaTepuaia
M3Yy4EHHON NUCIMIUIMHBI B 00beMe, HEOOXOIUMOM JUIsl AalbHeHei yuebbl U npeacTosieil paboTsl 1o
npodeccuu, CHPABISIOUIMICS C BBINOJIHEHUEM 3aJaHHUN, 3HAKOMBI C OCHOBHOM JIUTEpaTypoi,
PEKOMEHI0BaHHOM pabodel MporpaMMoi AWCHUIUIMHBL, JOMYCTHUBIIMM HOTPEHIHOCTh B OTBETE€ Ha
TEOPETUYECKHE BONPOCHl W/WIM TpPU BBINOJHEHUU TPAKTUYECKUX 3aJaHui, HO OO0Jagaronuii
HEOOXOAMMBIMU 3HAHUSMHU U1 UX YCTpaHEHHs MO/ PYKOBOJCTBOM IpernojiaBaTess, JM00 HermpaBUIbLHO
BBIITOJIHMBLIEMY TIPAKTUYECKOE 3aJaHHME, HO IO YKA3aHHUIO IMPENOJaBaress BBITOJIHUBIIUM JIPyTue
IIPAKTUYECKHE 3a/laHUs U3 TOTO XK€ pa3zena JUCLUIUINHEI.

OneHka «HEYJIOBJIETBOPUTEIBHO» BBICTABISETCS CTYAEHTY, OOHApyXMBIIEMY CEpbE3HbIE
po6esbl B 3HAHUSAX OCHOBHOTO MaTepHalla U3Yy4eHHOW JAMCIUIUIMHBI, JOMYCTUBIIEMY MPUHIUIHAIbHBIE
OLIMOKY B BBINOJIHEHUHU 3aJIaHUM, HE OTBETUBIIIEMY Ha BCE BOIIPOCHI OMJIETa U AOMOIHUTEIBHBIE BOIIPOCHI
Y HENpaBWIbHO BBINOJHUBIIEMY IPAaKTHYECKOEe 3aJaHue (HENpaBWIBHOE BBIIIOJHEHHUE TOJBKO
MIPAKTUYECKOrO0 3aJlaHusd HE ABJSIETCS OJHO3HAYHOW TNPHYMHOM JUIsl  BBICTABJICHUS  OLICHKH
«HEYJOBIETBOPUTENBbHO»). Kak mpaBuiio, oleHKa «Hey0BIETBOPUTEIBHO CTAaBUTCS CTYI€HTaM, KOTOpbIE
HE MOTYT NPOAOKUTH oOydeHne Mo oOpa3oBaTeNbHOI MmporpamMme 0e3 JOMOJHUTENbHBIX 3aHATUN IO
COOTBETCTBYIOLIEH NUCHMIIMHBI (POPMUPOBAHUS M PAa3BUTUS KOMIIETECHIIMH, 3aKPEIIEHHBIX 32 JJAHHOM
TUCHUIUTMHON). OeHKa «HEYAOBIETBOPUTENIBHO)» BBICTABIISIETCS TAK)Ke, €CIM CTYACHT: IOCJe Hayaia
3ayeTa OTKa3aJCs ero cJaBaTh WM HapyLIWJI MpaBuiia ca4yM 3adera (CIHUChIBaJ, MOJCKa3bIBal, 0OMaHOM
MBITAJICS TOJIYYUTH 00JIee BHICOKYIO OIICHKY U T.]I.).

B 3a4eTHYI0 KHWXKKY CTYOEHTa U NPUNOXEHUD K AWNSIOMY BbIHOCUTCH OLEHKa 3a4eTa no
aucumnnuHe 3a 4 ceMecTp.
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6.3 TunoBble KOHTPOSNbHbIE 3a4aHUA UNM UHble MaTepuanbl, Heobxoaumblie AN
OLUEeHKW 3HaHWW, YMEHUW, HaBbIKOB WU (MNK) onbiTa [EATENbHOCTMH,
Xapakrepusyrwmx atanbl GOpMUPOBaHMA KOMMNETEHUUN B npouecce OCBOEHUA
obpasoBaTesnibHOW NporpaMmmsbl

Bormpocs! 1o ¢popMupoBaHUIO U Pa3BUTHIO TEOPETHUSCKUX 3HAHUH, TPETYCMOTPEHHBIX KOMITETEHITUSIMH,
3aKpEeIJICHHBIMU 32 AUCHUILIMHON (IpUMEpPHBIE BOIPOCHI MO JIEKIMOHHOMY MaTepHay TUCIUILUINHBI):

Uto Ha3bIBACTCS XUMHYECKON KOPPO3UECH?

Urto Ha3bIBaeTCs Ta30BOM KOppo3uen?

Uro sBisieTCSl KpUTEPHEM BO3ZMOKHOCTHU MPOTEKAHUS Ta30BOM KOPPO3UH?

Kak knmaccupuuupyroT mjaeHKy Ha MeTajiax 1o ToJImuHe?

[To xakoMy ypaBHEHHUIO ONPEEINIAIOT SHEPTUIO aKTUBALIUN?

Kak Bnusier Temneparypa Ha CKOPOCTh OKHCIICHHS YTIIEPOAUCTON CTaIu?

J1Jis KaKuX METaJLJIOB BBITIOJIHAETCS JIMHEWHBIHN 3aKOH POCTa TIEHOK?

JIJ1st KakKMX METaJUIOB BBIMTOIHSAETCS TapaboIMYeCKUi 3aKOH pOCTa MIICHOK?

JlJ1g KakuX MJICHOK XapaKTepHO MOSBJICHHE 1IBETOB MO0EKanocTu?

10 Kakum 00pa3oM moAroTaBiIruBaroT 00pa3Iibl K BEITIOTHEHUIO JIA00pATOPHOM PabOTHI?
11. Kakue npuOopbl HCIONB3YIOT MIPH BBIOJIHEHUH J1a00paTOPHOM paboThi?

12. KakoBa ToJIIMHA OKCUIHBIX ICHOK Ha Kenese?

13. Kak paccuuThIBatOT CKOPOCTh ra30BOM KOPpO3uun?

14. Yro noka3siBaeT ypaBHEeHUE AppeHuyca?

15. Kakue MexaHH3MBbl POCTa MJICHOK BbI 3HaeTe?

16. B kakux cirydasix BBIIOJHSACTCS JOrapu(MUUECKUH 3aKOH POCTA TUICHOK?

17. B xakux ciIy4asx BBIMOJHIETCS CTENEHHON 3aKOH POCTa IICHOK?

18. Ilosicaute cyTh ypaBHEHHS DBaHCa.

19. Kakue nieHKy SBISIOTCS HE BUTUMBIMU?

20. Kakue mieHKH ABIAIOTCA BUIUMBIMA

21. B kakux cpenax HaOIIOAaeTCs XUMHUUYECKass KOppo3usi?

22. SIBnsiercst M Ta30Basi KOPPO3US JIOKATEHON?

23. KakoBa OCHOBHasl IpUUMHA XUMUYECKONH KOPPO3UU METAIIOB?

24. JlaiiTe omnpesesieHue )KapOoCTOMKOCTH METAJIOB H CIIIABOB.

25. JlaiiTe onpeneneHne kaponpoyHOCTH METANIOB U CIJIABOB.

26. Kakue GaxkTopbl BIUSIOT HA )KapOCTOWKOCTD CTaNN?

27.IlpuBeauTe ycioBHE CIUIOMIHOCTH TUIEHOK?

28. J171st KaKMX METaJJIOB BBITIOHSETCS YCIIOBHE CIUIOIITHOCTHU?

29. Kak MOXHO MOBBICUTB ’KapOCTOHKOCTb METAJIOB U CILIABOB?

30. Yewm ompenensercsi CKOPOCTh XUMHUECKOW KOPPO3UHU B YCTAHOBUBIIEMCS pexkrMe?
31. Yem ompenensercss CKOPOCTh XUMHUECKONW KOPPO3UHU MPU KHHETHYECKOM KOHTpOJIE Iporecca?
32. Kaxue MeTasutbl MOBBIIIAIOT KAPOCTOUKOCTH CTAJICH?

33. Kak BiusieT yriepoJ Ha ®KapoCTOMKOCTh cTayei?

34. Kak BIusieT CTpyKTypa cTayieil Ha UX dKapOCTOMKOCTH?

35. TlosicHuTe CyTh TpeX TEOpUH KapOCTONKOTO JETUPOBAHHUS.

36. Kakum 00pa3oM MOArOTaBIMBAKOT 00Pa3Ilbl K BEITIOJHEHHIO JIAOOpATOPHOU pabOTHI?
37. Kaxue npuOopsl UCTIONB3YIOT MPHU BBIIOIHEHUH JIAOOPAaTOPHON pabOThI?

38. Kakwe mmokasaresu HCITOJIb3YIOT IIPH OI[EHKE T'a30BOH KOPPO3UH?

39. Kak paccuuThIBatOTCsI MacCOBbIE MTOKa3aTeIN KOPPO3UH?

40. Kak mepeiTi OT MacCOBBIX TTOKa3aTeeld KOPPO3uH K TIITyOMHHOMY?

CoNoO~wWNE
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Bonpocsr o mpruoOpeTeHno 1 pa3BUTHE MPAKTHYECKUX YMEHUH, MPETYCMOTPEHHBIX KOMITIETCHIIUSMH,
3aKpeIUICHHBIMHU 33 JUCIHUILTUHON (IPUMEPBI BOIPOCOB K MPAKTUYECKUM 3aHSATHUSM, JIA00PATOPHBIM
pabotam)

1. CocraButrh cxemy KOpPpO3MOHHOro I'D, BO3HMKAIOUIETO NpU KOHTAKTE >KEIE3HOW JeTaiu
miomazeo 10 cM? ¢ HUKeneBoH B pacTBope COJIIHOM KHCIOThl. Hamucath ypaBHEHUS 3JEKTPOJHBIX
MIPOLIECCOB ¥ CYMMapHOW PEaKIUU MpoIiecca KOPpo3uu. BeIYucIuTh 00bEMHBIN M BECOBOM MOKA3aTEIH
KOppo3uu, eciu 3a 20 MUHYT B mpoliecce Koppo3uu Beiaenuiocs 0,3 cM® Tasa (1.y.).

2. CocraBUTh CXEMy KOPpPO3HMOHHOrO ['D, BO3HMKAIOIIEr0 MPH KOHTAKTE KEJIE3HOW JeTaln
mwiomazgso 20 cM? ¢ MIOBEPXHOCTHIO OJIOBA B PAcTBOpPE COJISIHOW KUCIOThI. HamucaTh ypaBHEHUS
3JIEKTPOJHBIX IPOLECCOB M CYMMApHOW pEAKLMH IpoLecca KOPpO3uU. BpIUHMCIHTH BECOBOM U
TIYOMHHBIN MTOKa3aTeIM KOPPO3HH, €CIIH 32 2 Yaca IMOTePs MAacChl JKEJIe3HOU JeTalld COCTaBUIIA 4107 1,
I110THOCTB XKere3a paBHa 7,9 r/cm’.

3. CocraBuUTh cxeMy KOPpO3MOHHOTO ['D, BO3HHKAIOMIETO NpU TMOBPESKICHUHM CIIOS MEAH Ha
CTaNbHON JeTanu, Haxodsmiedics B kucnoii cpene (H'). Ilmomams moBpexmeHus cocTapiseT 15 eM?
Hanucath ypaBHEHUS 3JEKTPOAHBIX MPOIECCOB M CYMMAapHOW peakllUy Mpoliecca KOppo3uu. BeauciuTh
00BEMHBIN U BECOBOM TIOKa3aTe)IM KOPpo3uu, eciu 3a 0,5 gaca B mporiecce KOppo3uu BeAETHIOCh 0,6 em®
raza (H.y.).

4. CocTaBUTh CX€MYy KOpPPO3MOHHOro ['D, BO3HMKAIOUIETO NpU IMOBPEKICHUM CIIOS MEAM Ha
CTANBHOH JeTanu, Haxojsuiedics B xucroi cpexe (HY). Ilmomans moBpexaeHHs cocTaBiseT 25 M.
Hamucats ypaBHEHHS 3JEKTPOJAHBIX MTPOIIECCOB U CYMMAapHOM peakiuu mpolecca Koppo3uu. Berancaute
00BEMHEIN M BECOBOM ITOKa3aTeIU Kogpospm, eciu 3a 1,5 yaca moTepsi Macchl kene3a cocraBuia 2,8: 107
r. [lmoTHOCTH xene3a paBHa 7,9 r/cm”.

5. PaccuuTarh OTpULIATENBHBIN U MOJIOKUTENBHBI MaCCOBBIN K™, ryounHsiil K, 1 o0beMHBII
K, moxazarenukoppo3uu METAIOB MO JaHHBIM TaOmuIpl. ATMochepHOe TaBleHHE BO BCEX CIydasx
paBHO 10° Ila.

JlaHHble 1151 pacyera Mmokasaresneil CKOPOCTH KOPPO3HH

O0beM
CocTtaB
No S, ITOTJIOIIEHHOTIO Temmeparypa OKUACIICHUS,
Metamnn 2 T, 4ac. MIPOAYKTOB Am, T
n/n cM KHCIIOpoAa K
OKHCJICHHUS
V., 1

1 2 3 4 5 6 7 8
1 Mn 100 8 MnO - 2,5 1273
2 Cr 100 20 Cr,03 - 50 673
3 Ni 1000 100 NiO +20,0 - 1173
4 Cu 1000 13 CuO -30,0 - 673
5 Mo 50 4 Mo,0; -40,0 - 1073
6 Zn 150 100 ZnO +20,0 - 673
7 Ni 80 12 NiO - 2,0 1073

6. OueHUTh CIUIOUIHOCTh IUIEHOK, O0pa3yeMbIX Ha TOBEPXHOCTH METaUIOB  MpHU
BBICOKOTEMIIEPATYPHON KOPPO3HH.
JlaHHbl€e 17151 pacyeTa yCJIOBHUs CIUIOIMIHOCTH INIEHOK

1 Co CoO 8,80 6,20 5 Mo MoO, 10,23 4,6
2 Co C0,04 8,80 5,18 6 Nb Nb,Os 8,56 4,7
3 Co Co30,4 8,80 6,10 7 Nb NbO, 8,56 5,98
4 Cr Cr03 7,16 521 8 Nb NbO 8,56 7,26

Bomnpockl 110 3aKpenieHnio TEOPEeTUIECKUX 3HAaHUM, YMEHUHN 1 MPAKTUYECKUX HABBIKOB,
NPEIYCMOTPEHHBIX KOMIIETCHIIUSMH (BOIIPOCHI K 3aUETy)

1. 3naueHue KOPPO3MOHHON HayKH B HAPOJHOM XO3AHCTBE.
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2. Knaccudukanms KOppO3HOHHBIX MPOIIECCOB.

3. Mertoabl KOppO3UOHHBIX UccienoBanuii. [lokazarenu ckopocTu KOppo3uH.

4. Xumuueckasi KOppo3us MeTauioB. TepMoJuHaMuKa ra30Boi KOPPO3UH.

5. VYcnoBue CIIOMIHOCTA OKCUAHBIX MJICHOK.

6. ®DaxTOpbI, BIUSIOMINE HA CKOPOCTh Ta30BOH KOPPO3HH.

7. 7KapocToNKOCTb U KapOIPOYHOCTh METAILIOB.

8. 3ammTa MeTayioB OT I'a30BOH KOPPO3UH.

9. DrnexTpoxuMHUUecKasi KOppo3us. MexaHu3M.

10. Koppo3ust ¢ BOJOpOIHOM JAenosipu3aIuei.

11. Koppo3ust ¢ KUCIIOPOIHOM JETOISAPU3aALIUCH.

12. MaccuBanus MeTaiioB. Teopust macCHBAIIHH.

13. Koppo3us B eCTECTBEHHBIX YCIOBUSX.

14. Atmocdepnas koppo3usi. O6mas xapakrepuctuka. @akTopsl. MeTOIbI 3aLIUTHI.
15. Mopckas koppo3us. O0mias xapakrepuctuka. ®akTopbl. MeTo b1 3aIIUTHI.

16. [Toxzemuas xopposus. O6mmas xapakrepuctiuka. @akTopsl. MeToabl 3alUTHI.
17. Koppo3us nox aeiictBreM O1yk1ar0luX TOKOB. MeTo bl 3aIUTHI.

18. Knaccudukaius METOA0B 3alIMThl OT KOPPO3UH. 3alIUTHOE ACHCTBUE, 3aITUTHBIA 3P QeKT.
19. Metobl yaaneHus: OKUCIUTENS U3 KOPPOSUOHHOU CPEeIbI.

20. KaTogabie 1 aHOJHBIC HHTHOUTOPBI KOPPO3HUH.

21. CmenianHble UHTUOUTOPEI. JleTydrie HHTHOUTOPBI.

22. KaTogHas 3almMTa OT BHEITHETO HCTOYHHUKA TOKA.

23. [IpoTekTopHas 3ammra.

24. AHopaHas 3aIlIMTa OT BHEIIHETO UCTOYHUKA TOKA.

25. Metayuinyeckne 3aluTHBIC TTOKPBITHS.

26. Hemerannuyeckue 3alIUTHBIE TIOKPBITUS: JTAKOKPACOUHBIE, SMaJIeBBIE.

27. IlonumepHbIe U METAJUIIOIMMEPHBIE TOKPBITHUS.

28. Koppo3noHHast CTOWKOCTB kese3a. JKene30yriepoaAucThie CIIaBbl: CTaJIH, YyTYHBI.
29. Hep:xaBeronirie XpoOMUCTBIE M XPOMOHHUKEJEBbIE CTalId. MapKUpOBKa.

30. MexkpucTauindeckast KOppo3usi HepKaBeromux craneil. CriocoOs! mpeoTBpaIieHusl.
31. Koppo3uoHHast CTOMKOCTh ME/IU U €€ CIIABOB.

32. Koppo3uoHHast CTOMKOCTb HUKEJSI U €r0 CIUIaBOB.

33. Koppo3uoHHasi CTOWKOCTh AJTFOMHHUS U €0 CIUIABOB.

34. Koppo3noHHasi CTOMKOCTh TUTaHa M €T0 CIIABOB.

6.4 MeToanyeckue matepuanbl, onpegensiowme npoueaypbl OLeHUBAHUA 3HAHUN,
YMEHWN, HaBbIKOB U (MNK) onbiTa AEATENbHOCTU, XapaKTepu3yHrLlWMUX 3Tanbl
c¢hopmMmupoBaHUA KOMNETEHLUN

[Tpouenypsl OolEeHUBAaHUS 3HAHWN, YMEHHI, HABBIKOB, XapaKTEPU3YIOLIUX ATanbl (OPMUPOBAHUS
KOMIIETEHIMH, H3JI0KEHbl B METOAMYECKHX PEKOMEHAALUSAX I0 U3YYEHHIO AUCHUIINHBL «llumenas
XUMHUS», B KOTOpPBIE BXOJAT METOJMYECKHE PEKOMEHJALMU K BBIMOJHEHUIO U 3aIlUTE JIAOOPATOPHBIX
pabot (npunoxenue k Hacrosimen PI1T).

7. MNepevyeHb OCHOBHOW U AOMOJSIHUTENIbHOM Yy4eOHOW nuTepaTypbl, Heobxoaumon Ans
OCBOEHUA AUCLMUMNIIUHDI

a) OCHOBHAsi JIUTepaTypa

1. [TomoBa, A.A. MeTtozpl 3amuThl OT Koppo3uu. Kypc nekmuit [DnekTpoHHbIH pecype] : yaeOHoe
nocobue. — Onekrpod.man. — CII6. : Jlams, 2014. — 272 c¢. — Pexum ngocryma:
http://e.lanbook.com/books/element.php?pll_id=50169 —3ar. ¢ skpaHa.

2. Jlazytkuna, O.P. Xumudeckoe CONMPOTHUBIICHHE W 3alluTa OT KOPPO3WHU : ydeOHOoe mocodue /

O.P. JIazyTkuna, MunucrepctBo oOpa3zoBaHus M Hayku Poccuiickoit ®eneparuu, Ypanbckuid
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denepanbHbIi yHUBepcuTeT nMeHH niepBoro Ilpesunenta Poccun b. H. Enpruna. - ExkarepunOypr
: U3narenscTBO Ypansckoro yausepcuteta, 2014. - 141 c.: wi., Tabmn., cxeMm. - bubauorp. B KH.. -
ISBN 978-5-7996-1157-6; To xKe [DnexTpoHHBII pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=275812

0) JomoIHUTEIbHAS JINTEepaTrypa

1. Koppo3uoHHas CTOMKOCTh O0OOpYAOBaHUS XUMHUYECKUX Npou3BOACTB: CrocoObl 3alIuThl
000pyIoBaHUsI OT KOPPO3HH: cripaBouHOE pykoBoAcTBO / A. M. Cyxotus, E. U. Yekynaesa, B. M.
KusbkeBa, B. A. 3aiiueB u np. ; noxn pen. b. B. Crpokana, A. M. Cyxoruna.— JI. : Xumus,
1987.— 279, [2] c.: n1. — 1.30.

2. Tydanos, JI. I'. Koppo3noHHas CTOMKOCTh HEP)KABEIOITUX CTAJICH, CIUIABOB M YHCTHIX METAILJIOB:
cupaBounuk / 1. I'. Typanos .— M3a. 5-e, nom. u nepepad. — M.: Meramnyprus, 1990 .— 319,
[2] c.:mn. — 1.70.

3. BunorpanoBa, C.C. Pacuer mokaszareneil KOppO3WM METAJUIOB U IapaMeTPOB KOPPO3HMOHHBIX
cuctem: yuebHoe mocobue / C.C.Bunorpamosa, P.A. Kaiinpukos, b.JI. XKypasines;
MunuctepctBo o0pa3oBanus W Hayku Poccum, ®enepanbHOe TOCyIapCTBEHHOE OIOIKETHOE
o0Opa3oBaTeNbHOE YYpPEXKACHHE BBICHIETO0 MpodeccuoHaNbHOro obpa3oBanus «Kazanckuii
HalIMOHAJIBHBIN MCCIIE0BATEILCKAN TEXHOJIOTMYECKUN yHUBEpcUTET». - Kazanp : M3aaTenscTBO
KHUTY, 2013. - 176 c¢. wun., Tabn., cxem. - ISBN 978-5-7882-1362-0 ; To xe [DneKTpOHHBII
pecype]. - URL: http://biblioclub.ru/index.php?page=book&id=258747

4. CemenoBa, U.B. Kopposuss u 3ammra ot koppo3uu / W.B. CemenoBa, I'.M. ®nopuanoBud,
A.B. Xopommnos. - 3-¢ u3n., nepepad. u gon. - M.: ®usmariur, 2010. - 416 c. - ISBN 978-5-
9221-1234-5; To xe [DnexkTponHsbIii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=68857

5. Haymos, C.B. MarepuanoBeaenue. 3ammura OT KOPpO3UU : yuyeOHO-MeToaudeckoe mnocodue /
C.B. Haymos, A.{. Camyunos ; MunucrepctBo oOpa3oBanusi U Hayku Poccuu, ®denepanbHoe
rocyapcTBeHHOE OOJDKETHOE 00pa3oBaTelbHOE YYPEXKJIEHHE BBICHIETO MIPOo(deccrnoHalIbHOTO
oOpa3oBanus «Ka3aHCKUI HallMOHAJIBHBIM UCCIIE0OBATEIbCKUN TEXHOJOTUYECKUI YHUBEPCUTET.
- Kazanb: Usnarenscteo KHUTY, 2012. - 84 c. : ., Taba., cxem. - ISBN 978-5-7882-1280-7 ;
To ke [Inekrponnsiii pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=259080

8. MepeyeHb pecypcoB WMHGPOPMALUNOHHO-TENIEKOMMYHUKALMOHHON ceTu «UHTepHeT»
HeobXoAUMbIX ONsi OCBOEHUSI AUCLMUMNIIUHbI

1. http://www.okorrozii.com/ Ha caiiTe mnpencTaBieHbl B IOJHOM OOBEME TEOPETHUCCKUE H
MPAKTUIECKHUE CBEICHHS O KOPPO3UOHHOM Pa3pyIICHUH U CTOCO0aX 3aIlUThI OT HETO.

9. MeToaunyeckue YKazaHuAa ans 06yqarou.w|xc;| no oCBOeHNI0 ANCUNMIINHDbI

I[I/ICHI/IHJ'II/IHa npeayCcMaTpuBacT JICKIIMU OAWH Pa3 B ABC HCIACIIH, MPAKTUUCCKHUE 3aHATHUA OJJUH pa3
B JIBE€ HEAEIM M 4YeThlpe YeTbIpexuyacoBble J1abopaTOpHble pabOThl M OJHY ABYXYacoOBYIKO palboTy.
N3yuenne kypca 3aBepmiaeTcsi 3a4€TOM C OLIEHKOM.

VYcnemrHoe u3ydeHue Kypca TpeOyeT MOCEleHHs JeKIUi, aKkTUBHONH paboThl Ha MPAaKTUYECKUX
3aHATUSX W J1a00paTOpHBIX paboTax, BHIIOJHEHUS BceX Y4YEeOHBIX 3aJaHUN IpernojaBaTelis,
03HAaKOMJIEHHUSI C OCHOBHOW U JONOJIHUTENIBHOM JINTEPATYPOH.

Bo BpeMs JIEKIMHU CTYACHT OJOJIKCH BECTU KpaTKI/IfI KOHCIICKT.

PaboTa ¢ KOHCIIEKTOM JIEKLIMI MpeAroaraeT IpocMOTp KOHCIIEKTa B TOT )K€ JICHb IOCIIe 3aHATHH.
HpI/I 3TOM HCO6X0)II/IMO IIOMETUTHb MaTCpHajlbl KOHCIICKTA, KOTOPLIC BBIZBIBAIOT 3aTPYAHCHUA IJIA
noHuManus. [Ipu 3Tom oOydaromuiicss JOJKEH CTapaTbCs HAUTH OTBETHI HA 3aTPYAHUTENBHBIE BOIIPOCHI,
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UCIIONB3YST PEKOMEHAyeMylo JuTepaTypy. Ecim emy camMocTosATeNbHO HE yIalnoch pa3oOpaTbesi B
Marepuaie, HeoOXoauMO c(hHOpPMYIHPOBATH BOMPOCHI U OOPATHTCS 3a MOMOIIBIO K IPENOJaBaTeNlio Ha
KOHCYJIbTAI[MH WJIH OJIFKaiIen JIeKINK.

OOyuaromemMycst HEOOXOJMMO PEryJsipHO OTBOJUTH BpeMsl Ui IOBTOPCHHUS IPOWUIACHHOTO
MarepHaia, IpoBepsisi CBOM 3HAHUSI, YMCHUS U HaBBIKH 110 KOHTPOJILHBIM BOIIPOCAM.

IIpakTuyeckne (ceMHUHAPCKHE) 3aHATHSI COCTaBISAIOT BaXHYIO YacTh HNPOQPECCHOHATHLHON
IIOJTOTOBKM CTYAEHTOB. (OCHOBHasl 1€JIb IPOBEAEHUS IPAKTUUYECKUX (CEMMHApCKUX) 3aHATHH -
(dbopMHpOBaHUE Y CTYJICHTOB aHAJIMTUYECKOTO, TBOPUYECKOTO MBIIIIICHUS ITyTeM MTPUOOPETEHNUS MPAKTUIECKUX
HaBBIKOB.

MeTtoauueckre yka3zaHUs K MPAaKTUYECKUM (CEMUHAPCKHUM) 3aHATHSAM MO JUCUUIUIMHE HApSOy C
pabodeii mporpaMMoil W TpapuKOM Y4eOHOrO Mpolecca OTHOCATCS K METOAMYECKHM JIOKYMEHTaM,
OTIpEEIISIONIMM YPOBEHb OpraHU3alliu 1 KauecTBa 00pa30oBaTeNIbHOTO Mpoliecca.

Conepxanne TNpakTUUYeCKUX (ceMuHapckux) 3aHatuii Qukcupyercs B PIIJI B pasgene 4
HACTOSIIEH NPOrpaMMBl.

Baxmwneiimeii cocraBisoneit 11000 (HOpMBI TPAKTUYECKUX 3aHATHH SBISIOTCS YIPaKHEHHS
(3amanus). OcHOBa B yNPaXHEHUH - MPUMEP, KOTOPBIM pazOupaercs ¢ MO3ULUNA TEOPUHU, Pa3BUTOH B
nexnun. Kak mpaBuiao, OCHOBHOE BHUMaHHE YAENsSeTcs (OPMHUPOBAHUIO KOHKPETHBIX YMEHUH, HABBIKOB,
YTO W OMNpEeNeNseT COAEpKaHHE NEATENbHOCTH CTYACHTOB - peElIeHHe 3aaay, rpapuveckue padoThl,
YTOYHEHHE KaTeropuil U MOHATUI HAYKH, SIBISIIOLIUXCS [TPEANIOCHIIKOM MPaBUIILHOIO MBIIUIEHUS U PEYH.

[TpakTHyeckue (CEMHUHAPCKKE) 3aHATHS BBITOIHSIOT CIEAYIONIUE 3a0auu:

CTUMYJIMPYIOT PEryJspHOE H3YYEHHE DPEKOMEHIYEeMOM JMTEpaTypbl, a TaKK€ BHHUMATEIbHOE
OTHOLLIEHUE K JIEKIIMIOHHOMY KYypCY;

3aKpeIUIsIOT 3HAHUS, IOJIyYEHHbBIE B IIpOLIECCe JIEKIIMOHHOTO OOyuYeHHUs M CaMOCTOSITEIIbHON
paboThI HAJ TUTEPATYPOIl;

pactmmpsitoT 00BEM MPOoPECCHOHATBHO 3HAYUMBIX 3HAHUH, YMCHH, HABBIKOB;

MO3BOJISIIOT POBEPUTH NPABUIIBHOCTh paHee MOIYYEHHBIX 3HAHMIA;

IPUBUBAIOT HABBIKM CAMOCTOSATEIBHOI'O MBIIIJIEHUS], YCTHOT'O BBICTYIUICHHU;

CHOCOOCTBYIOT CBOOOTHOMY ONEPHPOBAHUIO TEPMUHOJIOTHEH;

MPEIOCTABISAIOT TPENOJIaBaTeNI0 BO3MOKHOCTh CHCTEMAaTHYECKH KOHTPOJIHUPOBATh YPOBEHB
CaMOCTOSITENTbHON pabOThI CTYAECHTOB.

[Tpy MOArOoTOBKE K MPAKTHYECKHM 3aHATUSIM HEOOXOAUMO MPOCMOTPETh KOHCHEKTHI JEKIUN U
METOJIMYECKUE YKA3aHUsI, PEKOMEHJOBAHHYIO JINTEPATYpPy MO JaHHOM TeMeE; MOATOTOBUTHCA K OTBETY Ha
KOHTPOJIbHBIE BOIIPOCHI.

3a 10 MUH 10 OKOHYaHMS 3aHATUS NpenojaBaTesb MpoBepsieT 00bEM BBHIOIHEHHOW Ha 3aHATHU
paboThl U OTMEUAET pe3yJIbTaT B paboueM >KypHaje.

OcraBiuiviecs HEBBINOJIHEHHBIMU IYHKTBI 33aJaHMsl HPAKTUYECKOTO 3aHATHS CTYAEHT 00s3aH
J0JIeN1aTh CAMOCTOSITENIBHO.

[Tocne mpoBepkM OTYETa MPENOAABATEIb MOXKET MPOBOAUTH YCTHBIA MM MUCBMEHHBIA OIPOC
CTYJECHTOB JJIi KOHTPOJII YCBOEHHUS UMH OCHOBHBIX TE€OPETHMUECKHMX M MPAKTUUYECKHX 3HAHUI MO TeMe
3aHATUS (CTYAEHTHI JTOJKHBI 3HATh CMBICI IMOJyYEHHBIX UMM PE3YJIbTATOB M OTBEThl Ha KOHTPOJbHBIE
Bonpockl). [lo pe3ynpTaTam MpoBepKH OTUETA M OIIPOCA BHICTABISETCS OLEHKA 33 MIPAKTUUECKOE 3aHsATHE.

JlabopaTopHble paGoThl COCTABIISIOT BAXKHYIO 9acTh MPOGECCHOHATHFHOM MOTOTOBKU CTYJEHTOB.
OHu HarpaBJeHbl Ha HKCIEPUMEHTAIBHOE TOATBEPKIECHHE TEOPETUIECKUX MOJI0KEHUH 1 (POpMUpOBaHUE
y4eOHBIX U MPO(PeCcCHOHATBHBIX TPAKTUYECKUX YMEHUH.

BeinonHenue cryeHTaMu J1abopaTopHbIX padOT HANpaBlIEHO Ha:

000011eHre, CUCTEMAaTH3AINI0, YIIyOJIeHHe, 3aKperieHHe MOJyYeHHbIX TEOPETHUECKUX 3HAHUI
110 KOHKPETHBIM TeMaM JIUCIHUILINH;
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(dopmupoBaHrEe HEOOXOJUMBIX TPOPECCHOHATBHBIX YMEHUI U HABBIKOB;

JMCUUIUIMHBL, IO KOTOPBIM IUIAHUPYIOTCS JabopaTopHble paboThl U UX 00BEMBI, OMPEACIISIOTCS
pabounMu y9eOHBIMU TIJIAaHAMM.

Metoanueckie yKa3aHds IO IPOBEACHUIO JIAOOPATOPHBIX Pa0OT pa3padaThIBalOTCSA HAa CPOK
nevictus PIIJI (I1IT) u Bimo4aroT:

3arjiaBHe, B KOTOPOM YKa3bIBaeTCs BHJ pabOTHI (J1TabopaTopHas), ee MOpsAIKOBbIil HOMep, 00BbEM B
yacax 1 HAUMEHOBAHUE;

11eJIb pabOoTHI;

peIMeT U coiepkaHue paboThl;

000pyi0BaHUE, TEXHUYECKUE CPEACTBA, UHCTPYMEHT;

MOPSAIOK (TIOCJIE0BATEILHOCTD) BBIMOIHEHUS pabOThI;

MpaBHJIa TEXHUKH 0€30MACHOCTH M OXPaHBI TPYAA [0 TaHHOH paboTe (110 HEOOXOAMMOCTH);

o0rmue npaBuiIa K 0popMIIeHHIO PadoTHI,

KOHTPOJIbHBIE BOIIPOCHI U 3a/IaHUS;

CIIUCOK JIUTEPATYpHI (110 HEOOXOAUMOCTH).

Conepxanue nadopatopHbix padbot ¢pukcupyetcs B PI1/] B paznene 4 nHactosiiiei nporpaMmel.

[Tpu mnaHupoBaHUU J1aOOPATOPHBIX PadOT CIEIyeT YUYUTHIBATh, YTO HAPSAY C BEAyIIECH LENbIO -
MIOATBEP)K/ICHUEM TEOPETHUYECKUX IIOJIOKEHUH - B XOJAE BBINOJIHEHUS 33JaHUH Yy CTYJEHTOB
dbopMUpYIOTCA TNPAKTUYECKUE YMEHHsI M HaBbIKM oOOpallleHus ¢ JabopaTopHBIM 000pYAOBaHUEM,
anmaparypoi u Imp., KOTOpble MOTYT COCTaBJISTh YacTh MPO(ECCHOHATLHON MPAKTUYECKOM MTOATOTOBKH, a
TaK)K€ MCCIeloBaTeNlbckue yMmeHus (HaOmrojarb, CpaBHMBaTh, AaHAJU3UPOBATh, YCTaHABJIMBATh
3aBUCHMOCTH, [I€laTh BBIBOJABI W OOOOIICHHS, CAMOCTOSTENIbHO BECTH HCCIENOBaHHE, O(POPMIISTH
pe3yJIbTaThl).

CocraB 3amanuil nns 1abopatopHON pabOThl JOKEH OBITh CIUIAHUPOBAH C TaKHUM PAacueTOM,
9YTOOBI 32 OTBEICHHOE BPEMsi OHH MOTJIH ObITh KAU€CTBEHHO BBITIOJIHEHBI OOJBIITMHCTBOM CTYACHTOB.

Heo0xoauMbIiMu CTPYKTYpHBIMH 3JIEMEHTaMHU J1a00paTOPHON pabOThI, TOMHUMO CaMOCTOSATEIBHOM
JESTEIBHOCTH CTYACHTOB, SIBIISIOTCS MHCTPYKTAXK, IPOBOAUMBIN MIPENOJaBaTENEM, & TAK)KE OpraHu3alus
00CYXJIEHUS] UTOTOB BBITIOJIHEHUS JTAOOPaTOPHOM paboTHI.

BoinonHenuio 11abopaTOpHBIX pabOT MpeAlIecTBYEeT MpOBEpKa 3HAHWM CTYJEHTOB — HX
TEOPETUYECKON TOTOBHOCTH K BBINIOJIHEHUIO 3a/1aHHUS.

[Topsimok mpoBeseHUS JIaDOPATOPHBIX PaGOT B IIEJIOM COBMANAET C MOPSAKOM MPOBEACHUS
MpakTU4ecKuX 3aHATHI. [ToMMMO COOCTBEHHO BBINONHEHUS PAOOTHI ISl KayK0W 1abopaToOpHOM pabOThI
IIPENyCMOTPEHA MpOLEeAypa 3allUThl, B XOA€ KOTOPOH TPENnoAaBaTeiab IPOBOAUT YCTHBIA WIH
MIMCBbMEHHBIN ONPOC CTYJAEHTOB JJI1 KOHTPOJISI IOHUMAHHUS BBINOJIHEHHBIX UMU M3MEPEHUH, PaBUIbHON
MHTEPIIPETALMY MOJYUYEHHBIX PE3YJIbTaTOB U YCBOECHUS UMH OCHOBHBIX TEOPETHUUECKHUX M MPAKTHYECKUX
3HAHUU IO TEME 3aHATUS.

[Tpu moAroToBKE K 3a4eTy B JONOJIHEHHE K U3YYEHHIO KOHCIEKTOB JIEKIUI, y4eOHbIX OCOOU U
CllaiiloB, HEOOXOOUMO TOJb30BAaThCA Yy4eOHOM JHUTEpaTypoi, pPEKOMEHIOBaHHON K HacTosIei
nporpaMMme. [Tpu moAroToBKe K 3a4eTy HYKHO U3YYUTh TEOPHIO: ONPEENICHUS BCEX OHATUN U MOIXOIbI
K OLIEHUBAHUIO JI0 COCTOSHUSI TOHUMAaHUS MaTepuasa U CaMOCTOSATEIbHO PEIINTh MO0 HECKOJIBKY TUITOBBIX
3ajad M3 Kaxaol Tembl. Ilpu pemeHun 3amay  Bcerja  HEOOXOIUMO YMETh KaueCTBEHHO
MHTEPIPETUPOBATH UTOT PELLICHUSI.

CamocrositenbHas padora cryaeHToB (CPC) no aucuMmuiiHe UrpaeT BaXKHYIO pOJib B XOJ€
BCEro yueOHOro mporecca. MeToauueckue Matepuainbl M pekoMmeHnanuu g obecneuenuss CPC
TOTOBSITCS IPETO/IaBATEIEM U BBIAIOTCS CTY/ICHTY.
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10. lMNepeyvyeHb UHPOPMALMOHHLIX TEXHOSONMU, UCMONb3YEeMbIX MPU OCYLUECTBIIEHUMU
obpasoBaTenbLHOro npouecca NO AUCUUNIIMHE, BKIKOYaA Mepe4vyeHb MPOrpamMMHOro
obecne4vyeHUss U MHPOPMALIMOHHBLIX CMPaBOYHbIX CUCTEM (NMPU HEOO6XOAMMOCTH)

[Ipu nmnpoBeneHUWH JIEKIUOHHBIX 3aHATUN MpPEAyCMaTpPUBAETCS HCIIOJIIb30BAHUE CUCTEM
MyJIbTUMEHA.

[Ipu mpoBeneHUN JIaOOPATOPHBIX PadOT IpeayCMaTPUBACTCS HCIIOJIB30BaHHE J1a00pPaTOPHOTO
000pyI0BaHUs, MIPETyCMOTPEHHOTO METOJIOM MCCIICTOBAHMS.

11. OnucaHme maTtepuanbHO-TeXHUYEeCKoM Oa3bl, HeOOXoAMMOWN ANA OCyLWeCTBNEeHUsA
obGpa3oBaTeNnbLHOro npowecca No AUCLUMUNINHe

JleknuoHHBIE 3AHATHSA

Aynuropus, OCHAILlEHHAas NPE3EHTALMOHHONW MYJIbTUMEAMMHON TEXHUKOH (IIPOEKTOp, SKpaH,
KOMITBIOTEP/HOYTOYK).

IIpakTnyeckue 3aHATHA MO JAHHOM JUCUUIUIMHE MPOBOIATCA B ayAUTOPUHU, OCHAILCHHOU
MYJbTUMEAUMHON TEXHUKOH (TIPOEKTOP, SKPaH, KOMIIbIOTEP/HOYTOYK).

JlabopaTopubie padoThl [0 JAaHHOW IUCIMILIUHE MPOBOIATCS B ydeOHOM aynutopuu B-322
«Jlabopatopust xumuu Ne 4» (ocHamiena MmydenbHoit neusto LV 11212, koppo3rnomepom Dxcriept — 004 ¢
HAaOOpOM JaTYMKOB, JTa0OPATOPHBIMU IUIMTKAMH, TEPMOIApaMH, AaMIIEPMETPOM, YCTAHOBKOW st
HAHECEHUS TallbBAHMUYECKUX TOKPBITHHA, CEKyHIOMEpaMH, 0Opa3liaMi METaJUIOB, IITAHTECHIHPKYISIMH,
HEO0XO0AMMOI TTOCY/ION U peaKTUBAMH ISl IPOBEICHHS Ta00paTOPHOTO XUMHUECKOTO HKCIICPUMEHTA).

ABTOp Y
KaHauaaT OMOJIOTHYECKUX Ha =)
o v /24 Kopotkosa I'.B.
JIOIICHT o Ty
f i
3aB. kapeapoit TMO, gl —
KaHIUAAT TEXHUYECKUX HAYK, JOLECHT ey - I'onuapos M.B.

[Tporpamma oobpena Ha 3acenanuu kadeapsl TMO ot 26 HostOps 2015 roma, mpoTokoi Ne 5.
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