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1. MepeyeHb NJIAHMPYEMbIX pe3y/ibTaToOB 06yuYeHUs N0 AUCLUNIIUHE, COOTHECEHHbIX C
njaHMpyemMbIMU pe3ynibTaTaMu 0CBOEHUsI 06pa3oBaTe/ibHOI NporpamMmmbl

Ileibl0  OCBOEHHMs JUCHUIUIMHBI  SBJSIETCS  TIOATOTOBKA OOyuaroIUMxcs K  Hay4Ho-
VICCIe/0BaTeIbCKOW Y MPOW3BOJCTBEHHO-TEXHOIOTMUECKOW JesiTe/TbHOCTU M0 HalpaB/IeHUI0 MOATOTOBKU
15.03.02 TexHonoruueckue MallldHbl U  00OpyZOBaHHWE TIOCPeACTBOM obecrieueHUsi  3TarioB
dopMrpoBaHusi KommeTeHLUM, mpeaycmoTpeHHbix @I'OC, B yacTh TpeACTaB/IeHHBbIX HIKe 3HaHWMH,
YMEHU U HaBbIKOB.

BaAaann AUCHUILIMHBI SB/ISAETCA HM3ydyeHHe TTOHATUMHOTO dlllidpaTa AWCLHUITI/IMHBI, OCHOBHBIX
TeOpeTUUeCKUX TI0JIO’KeHUM U METOA OB, INPHUBHUTHE HABBLIKOB TPHMMEHEHUA TEOPETHYECKHX 3HAaHUMN 4JId
pemieHusd IpAdKTUYeCKUX 3d4a4.

JucuunivHa HaripaB/ieHa Ha (POpMHUPOBaHKe CJelyIOLMX MPodeCcCrOHaNIbHBIX KOMITeTeHLMI:

* [IK-1, xapakTepu3yemoi «CIOCOOHOCTBIO K CHUCTeMaTHyeCcKOMy HW3yueHWI0 Hay4yHO-
TeXHU4YeCKoW MH(OPMALH, OTeYeCTBEHHOTO 1 3apy0e;KHOTO OMbITa 10 MPOoGH/I0 00yUueHus »;

* [IK-16, xapakrepu3yeMoil «yMeHHeM TPUMEeHSITb MeTO/bl CTaHAAPTHBIX WCIBITAaHUN TI0
orpezie/ieHNI0 (PU3UKO-MeXaHWYeCKMX CBOWCTB M TEXHOJOTMYeCKMX IOKa3aresied UCMO0/b3yeMbIX
MaTepuasioB Y TOTOBBIX U3/eTUI».

B pe3sysnbraTte usyueHust JUCLIMIIMHBI CTYLEHT JO/DKeH:

3HaThb:
- OCHOBBI TeOPUM KOPPO3MOHHBIX IMPOLECCOB B ra30BbIX U JKUAKUX 3JIEKTPOIIPOBOZALIMX Cpejax;
o01ie CBeZIeHHSI O COCTOSTHUY U M3MEeHEeHWH CBOMCTB KOHCTPYKLMOHHBIX MaTepuasioB 10, BIUSHIEM
TeXHOJIOTUYECKUX M aHTpOIoreHHbIX (akropos; (I1K-1)
- OCHOBHbIE MCTOYHHMKHU KOPPO3MOHHOI'O BO3[eMCTBUSI Ha KOHCTPYKLJMOHHBIE MaTepUasibl; KOHLIETLHIO
KOMTIIJIEKCHOTO oOecrieueHust 3al{uThl MaTtepraoB oT koppo3uu. (I[TK-16)

Ymern:
- BbIOMpaTh KOHCTPYKLIMOHHBIE MaTepuanbl B COOTBETCTBMM C KOPPO3MOHHOM aKTMBHOCTBIO
TexHosnornueckou cpefpl; (ITK-1)
- OLIeHMBaThb XapakTep B/MSHHUS OKPY)Karoll|el WU MPOU3BOZACTBEHHOM Cpe/ibl Ha 3aKOHOMEpPHOCTH
TeueHHs1 KOppO3UOHHBIX nporeccos; ([TK-16)

Baaaers
- HaBbIKaMH pacyeTa MoKa3saTesiel Koppo3uu 000pynoBaHUs NuieBbix npeanpustuit; (ITK-1)
- HaBbIKaMH OTIpe/ie/ieHUs1 CKOPOCTH KOppo3uu fabopaTopHbiMu MeToAaMu. (TTK-16)

2. MecTo AUCLUN/IMHBI B CTPYKTYpe o6pasoBaTe/ibHOI nporpaMmmbl

IIMCLMIUIMHA OTHOCHMTCSA K BapuaTUBHOW dYacTh aucuuiuivd B1.B.JIB.2.2 obpa3oBare/bHOU
MpOrpaMMbl  MOATOTOBKM 0OakajaBpOB [0  HalpaB/JIeHUIO TOATOTOBKM OakanmaBpwara 15.03.02
«TexHOMOTMYECKYEe MallIiHBI U 000pyAOBaHKe», MPous «IIuieBasi MH)XeHePHs MaJlbIX TTPeATIPUSTHID.

B cooTBeTcTBUM € yueOHBIM TlaHOM 110 HarpaBieHuto 15.03.02 «TexHomornyeckue MallvHbI U
obopyznoBaHue» AucIUMIUIMHA «Teopusi KOPpO3WM M 3all[iTa MeTas/uioB» 0a3supyeTcs Ha CJIeyIOIIUX

JVCLIATI/TMHAX
b1.b.6 «BbICIIIasi MaTeMaTHKa»;
b1.b.14 «MarepuanoBefjeHre»;
b1.b.16 «MeTporiorusi, CTaHAapTU3aLUs U CePTUPUKALTSI»;
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b1.b.17 «MexaHHWKa KUJKOCTH U Ta3a;

b1.B.0O/1.2 «brooprannueckyie 0CHOBBI IMUILEBLIX TIPOU3BOCTBY;

b1.B.O.5 «TexHomoruueckoe 060pyI0BaHNE TUITIEBBIX TTPOU3BO/ICTBY;

b1.B.OM.7 «[IuieBas xumusi»;

b1.B.0O/1.8 «TexHOXMMHWUYE CKMI KOHTPOJIb TIPOM3BO/ICTBa»;

b1.B.0O1.10 «TexHosorust mepepaboTKU arpoOrNpPOMbIIIIEHHON TIPOAYKLIMN»;

b1.B.O/1.11 «TeopeTrueckrie 0CHOBbI (PM3UKO-XMMUUECKOTO aHaI13a»;

b1.B.1B.2.1 «TeopeTHueckre OCHOBbI HEOPraHUYECKON XUMUN».

3HaHUs, YMEHUs W HaBbIKM, TOJyYeHHble CTyJeHTaMU B TMpoLecce W3y4yeHUsl AUCLUIIIUHBI,
SBJISTFOTCST 0a301 /17151 U3yUeHus! CIeyHOIUX AUCLUTUIAH (TIPAKTHK):

B1.B.JIB.4.1
51.B.1]B.4.2
B1.B.JIB.7.1
B1.B.]B.7.2
B1.B.JIB.8.1
51.B.]IB.8.2
B1.B.JIB.9.2
B2.11.4

B3

«Acnvpauys ¥ BeHTWISILUS TIUIEBBIX POU3BO/ICTBY;

«PeMOHT, 3KcruTyaTars ¥ 00Cy>KUBaHKe ITPOM3BO/ICTBEHHOTO 000PY/|0BaHUsI»;
«OcHOBBI 11epepabOTKU PaCTUTETBHOTO ChIPbS»;

«/HTenNeKkTyanpHasi COOCTBEHHOCTD U ITaTeHTOBeJeHHe;

«¥YrpaB/ieHHe TeEXHUUeCKUMU CUCTEMaMm»;

«OCHOBBI aHa/IM3a TEXHOIOTMYECKUX CUCTEM»;

«TexHOoNMornueckKre NOTOKU MUIEBBIX IPOU3BO/CTBY;

«[IpenaunioMHasi mpakTHKa»;

«['ocynapcTBeHHast UTOroBasi arTecTaLusi».

3. O6bem gUCUUNINHBI B 3a4eTHbIX eAUHULAX C YKasaHMeM Ko/m4yecTBa akafeMUyecKnx
4yacoB, Bblfe/IeHHbIX Ha KOHTaKTHYK pa6oTy oGyvawwumxcs ¢ npenogasatenem (no
BUAAaM y4yeOHbIX 3aHATUIA) U HA CaAMOCTOATE/IbHYI0 paGoTy 06yUaloLWmUXCA

AyauTopHas pabota

byiok b1l
Yactb O70Ka: BapHaTUBHAsI Kypc
Ne OHOMY M/1aHY: b1.B.11B.2.2
JUCLIMTUIAHBI TI0 yue y y
YacoB (Bcero) no yueOHOMY IJIaHY: 144 3 Kypc
TpynoeMKocTb B 3aueTHbIX equHuLax (3ET) 4 3 Kypc
Jlexkunu (3ET, yacoB) 8/36; 8 3 Kypc
[Tpaktrueckue 3ansatud (3ET, yacos) 8/36; 8 3 Kypc
JlaboparopHbie pabotsi (3ET, yacon) 4/36; 4 3 KypC
OO6BeM caMOCTOSITETEHOU PabOThI 120/36; 120 3 Kypc
1o yue6HoMy miany (3ET, uacoB Bcero)
3auet (3ET, yacoB) 4/36; 4 3 Kypc
CaMocTosiTenbHasi paboTa CTyAeHTOB
Bup pabot Tpynoémkocts, 3ET, uac
M3yuyeHne MaTeprasnoB JIeKIUi (JIK) 16/36; 16
[TogroroBka K MpakTUUeCKUM 3aHATUM (113) 16/36; 16
IToAroToBKa K BBITIOJTHEHUIO U 3allIUTe J1ab0paTOpHBIX paboT (/1ab) 8/36; 8
BrinosiHeHWe pacueTHoO-Tpaduueckoi paboTsl (pedepara) 0,5; 18
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Buz pabor Tpyaoémkocts, 3ET, uac
BhInosiHeHHe KypcoBOro rpoekTa (paboThi) -

CamocTosiTesIbHOe U3yueHue JOTOTHUTe/TbHBIX MaTepuaioB 62/36; 62

nucuurinHel (CPC)

HOAFOTOBK& K KOHTPOJIbHBIM pa60TaM -

IToAroToBka K TeCTUPOBaHUIO

Bcero: 120/36; 120

TToAroTOBKA K 3a4eTy 4/36; 4

4. CopepxaHue AUCLUNIIMHDBI, CTPYKTYPUPOBaHHOE MO TeEMaM C yKa3aHUeM OTBEeLEHHOrO
Ha HUX KO/TMYecTBa akafeMUYeCcKUX 4acoB U BUAOB YYeGHbIX 3aHATUN

Bupl yueOHBIX 3aHATHM,
BKJ/ItOUasi CaMOCTOATE/IbHYIO
Bcero
paboTy CTyeHTOB, U
Ne TeMbl AUCLUTIIVHBI Hacos TPY[0EMKOCTh (B uacax)
n/n Ha
Temy BT 4.
nk | nmp | mab| CPC | uHTep
aKT.
1 2 3 4 5 6 7 8
1 Tema 1. Xumus MeTasijioB. 16 - 2 - 14 -
7 Tema 2. BeegeHue. OCHOBBI yUeHUS 0 10 ’ ) ) 8 )
KOPpPO3HH MeTa/lJIOB.
3 Tema 3. Xumuueckas KOppo3usa MeTa/L/IOB. 20 2 2 2 14 -
4 Tema 4. JneKTpoxuMUUYecKas KOppo3us 20 2 2 ) 16 )
MeTaJ/I/IOB.
5 Tema 5. MecTHas Koppo3us. 14 - - - 14 -
6 Tema 6. Businue MexaHHuecKUX ()aKTOPOB Ha 8 2 ) ) 6 )
KOPPO3HMOHHYH0 CTOMKOCTHh MaTepHasioB.
7 Tema 7. TeopernuecKue OCHOBbI 3alMTbl OT 26 ) 7 7 27 )
KOPPO3HH.
8 Tema 8. BHEKTPOXI/IIVE’I/IIIECKaH 3alMTa 12 ) ) ) 12 )
MeTa/VIMYeCKUX KOHCTPYKIMI 0T KOPPO3HH.
9 Tema 9. Koppo3usi o00opyAoBaHHMsi THILNEBBIX 14 ) ) ) 14 )
MPOU3BOJACTB
Bcero 144 yaca nmo BHiaM y4eOHbIX 3aHATHH (BK/I0Uasa 4 yaca 8 8 4 120 )
Ha MOAT0TOBKY K 3a4eTy)

CojgepXxaHue MO BUJaM YUueOHBIX 3aHATHH

Tema 1. Xumuss MeTa/l/IoOB.

IlpakTnyeckoe 3aHaTHe 1. Xumuueckne cBoMcTBa MeTanioB. PdopMypoBaHHe HaBBIKOB
HalyCcaHus peaklUii, XapaKTepU3yIOLIUX XMMUUeCKre CBOMCTBAa MeTasl/IoB. (2 yaca)
CamocrosiTeibHaa pabora 1. IlogrotoBka K mpakTHueckomy 3aHsaTuio Nel (4 uyaca).
CamocTosiTe/IbHOE U3yueHHe CJIeYIOIIMX TeopeTUUeckUX pasfie/ioB JUCLUIUIMHBL  OOmjas
XapaKTepUCTHKA MeTasUIOB: I0JI0)KeHWe B MepUOAUUeCKON CUCTeMe, KPUCTa/ZIMUeCKHe pelleTKH,
XUMHAYeCcKHe CBOMCTBa. TepmofMHamMuueckass HeyCTOMUMBOCTb KaK IIpUYMHA aKTUBHOIO
OKuC/IeHus1 Koppo3ud. (10 vacos). Beero k Teme 1 — 14 yacos.
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Tekyumuii KOHTPOJIb — OTIPOC «y JOCKM» Ha TTPAKTUUYEeCKOM 3aHSITHU.

Tema 2. BBegenrie. OCHOBBI yUeHUs 0 KOPPO3UH MeTaJl/IOB.
Jlekiua 1. Krnaccudukanus. [lpsimMble M KOCBEeHHble TOTepU OT KODPO3HMM MeTasuloB.
Knaccudukanss KOppo3WOHHBIX —paspylieHuii. KomvuecTBeHHasi M KaueCTBeHHasl OLIeHKa
KOppo3ud. BivsiHMe BHYTpPEHHMX, BHEIIHMX M KOHCTPDYKTMBHBIX (PAaKTODOB Ha pa3BUTHE
KOPPO3WOHHBIX pa3pylleHui. (2 yaca)
CamocrosTenbHasA padora 2. [TogroroBka K jieKLMOHHOMY 3aHsTHIO Nel (4 yaca). BoimonHeHue
pacueTHO-Tpaduyeckoid pabotsl (4 uaca). Becero k Teme 2 — 8 yacos.
TeKyIuii KOHTPOJIb — YCTHBIM OMPOC MOATOTOBKU K JIEKLUH.

Tema 3. XumMnueckasi KOppo3usi MeTa/ljioB.
Jlekusi 2. 'azoBasi koppo3ust. OOpa3oBaHWe OKWCHBIX COEJUHEHWM Ha TIOBEPXHOCTH MeTasuia.
YcnoBusi 00pa3oBaHMs CIIOMIHOM OKCHAHOW TIJIEHKW. YCTOMUYMBOCTH 3all[UTHBIX TUIEHOK.
CkopocTh pocTa I/ieHKH. BogopogHast kopposusi. Bogopoassiii usHoc. KapboHwuibHas KOppo3wust.
Koppo3us 0T cepHUCTBIX COeIMHEeHUH U [Ip. KOPPO3Us B He3eKTposuTax. (2 vaca)
IIpakTHyeckoe 3aHaTHe 2. PerieHne 3aia4 N0 ONpe/ie/IeHUI0 NT0Kasaresield KOppo3uU B yCJIOBUSIX
ra3oBoM cpefbl. (2 uaca)
JlaboparopHas pabGora 1. BricokoTemmeparypHasi ra3oBasi KOPpO3Hs. YCTaHOBWTH BIIUSIHUE
TeMIlepaTypbl Ha CKOPOCTb OKHMCJ/IEHUSI YIJIEDOAMCTOM CTald W paccyuTarb 3((eKTHBHYIO
SHEeprur0 aKkTWBaluu Ipolecca. [IpoBecTH OLIeHKY >KapOCTOMKOCTM MeTa/uIOB U CIUIaBOB Ha
BO3/lyXxe IpU 3a/laHHOM TeMIlepaTrype C UCI0/Ib30BaHKeM ToKa3aresiel Koppo3uu. (2 uaca)
CamocrosTenbHasA padora 3. [ToaroroBka K JeKIMOHHOMY 3aHSATHIO Ne2 (4 waca). TToarotoBka K
npaktuueckoMy 3aHsaTHI0 Ne2 (4 uaca). IToaroroBka K BBITIOJSHEHUWIO U 3aljuTe JjlabopaTopHOU
pabotbl Nel (4 yaca). BemosHenre pacyetHo-rpadyueckoit pabotsr (2 uaca). Beero k Teme 3 — 14
4yacos.
Tekylmuil KOHTPO/Ib — YCTHBIM OMPOC MOATOTOBKY K JIEKLIMH, YCTHBIN OMPOC MpHU MPOBeJeHUU
Jorycka K mabopatopHoii pabote, 3amura JabopaTtopHOil paboThI, OIMPOC «y AOCKH» Ha
NPaKTUYeCKOM 3aHATHUM.

Tema 4. JeKTpoxuMHUYeCKass KOppo3Us MeTaJl/IoB.
Jlekumsi 3. [IBOMHOW 3/1eKTpUUeCKU C/I0M. O/eKTPOAHble TIOTeHLMa/bl. Psf HanpsyKeHWM.
O/MeKTpOXUMHUYeCcKas HeOJHOPOLHOCTH MeTa//IM4eCKOM I10BepXHOCTH. KuHeTmka mporeccos
3/1IeKTPOXUMUUECKOW Koppo3uu. CyllHOCTb aHOJAHOW UM KaTogHOW monsipyu3auyu. BopopopHas u
KHUC/I0pOZHAas Jlenonsipu3alui. (2 yaca)
ITpakTHueckoe 3aHsaTHe 3. VIHTepakTUBHOE 00OCY)KJeHUe TeMbl. PellleHWe pacyeTHBIX 3azad. (2
yaca)
CamocrosTenbHasa pabora 4. [ToaroroBka K jeKLMOHHOMY 3aHsTHIO Ne3 (4 yaca). [ToaroroBka K
npaktryeckoMy 3aHsATHIO Ne3 (4 yaca). CaMoCTOsTe/IbHOE U3yUYeHre CAe[yOLMX TeopeThUeCcKux
pas3zesoB AWCLMIUIMHBL JeKTPOXMMHUYecKasi KOppO3Wsi MeTas/yIoB B pas3lUuHbIX cpefax. (6
yacoB). BrimosiHeHre pacueTHO-rpaduueckoi paboTsl (2 yaca). Beero k Teme 4 — 16 vacos.
TeKyIuil KOHTPOJIb — YCTHBIA ONPOC MOATOTOBKY K JIEKLIMH, ONIPOC «Y JOCKW» Ha MPaKTA4YeCKOM
3aHATUU.

Tema 5. MecTHast KOppo3us.
CamocrosiTesibHasi pabora 5. CamocTosiTeslbHOE H3yuyeHHe CrIeAyHOIUX TeOopeTHYecKHx
pa3fenoB UCLMIUIMHBL: OCHOBHbIe BHUZBI MeCTHOM KOppo3uu. ATMocdepHasi KOppo3usl.
[Top3emHas koppo3us. Buzbl 1 MexaHu3M aTMoC(epHOU KOppo3uu. Busibl 1 MexaHH3M 0/3eMHON
KOoppo3uM. BiusiHMe pasnuuHbiX (AKTOpPOB Ha M0f3eMHYIOKOppo3uto. ToueuHas, IrjesieBas,
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MEXKpPUCTa/UIMTHasE W Ho)keBasi koppo3usi. (12 vacoB). BeinonHeHue pacuyeTHO-rpacuyeckoi
paboTsl (2 yaca). Becero k Teme 5 — 14 yacos.

Tema 6. Biusinne MmexaHu4ecKux (paKTopoB Ha KOPPO3HMOHHYI0 CTOMKOCTb MaTepHasioB.
Jlekusa 4. KopposuoHHOe pacTpeckuBaHue. Koppo3snoHHas ycTanocTb. Koppo3us npu TpeHuu
(¢ppertunr-xkopposus). ['mapospo3us MetanioB. KaBuraljoHHast KOppo3usi U CTpykHasi 3po3us. (2
yaca)
CamocrosaTenbHasa pabora 6. [TogroroBka K JieKIuOHHOMY 3aHSATUIO Ned (4 uvaca). BeirnonHeHve
pacueTHO-Tpaduyeckoid pabots (2 uaca). Becero k Teme 6 — 6 yacos.
TeKyIuii KOHTPOJIb — YCTHBIM OMPOC MOATOTOBKU K JIEKLUH.

Tema 7. TeopeTnueckue 0CHOBBI 3aII[UTHI OT KOPPO3HUH.
IlpakTHueckoe 3ansaTue 4. VIHTepakTBHOe 00CYy)K/leHWe TeMbl. YCTHBIN Ompoc "y AOCKH'" 10
TeMe. (2 yaca)
JlaboparopHas padora 2. CriocoObl 3alUTHI OT KOPPO3UH. V3yunTh HaHeCeHue rajbBaHUYeCKUX
TOKPBITHM KaK CTI0CO0 3alliThl OT KOppo3uK. IHrubutopsl Koppo3uw. (2 yaca)
CamocrosTenbHasA padota 7. [TogroroBka K rnpaktuyeckoMy 3aHsaTHIO Ned (4 yaca). [ToaroroBka
K BBITIOJTHEHHIO W 3auuTe jaboparopHoit pabotel Ne2 (4 uyaca). CamocTosiTeNlbHOe H3yueHHe
CTeAyILIMX TeopeTUYeCKHWX pasfiesioB AUCLMIUIMHBL: 3allldTa OT KOPPO3WU TMOKPBITUSIMU.
Mertannuueckue TOKPbITHS. [TOKPHITHSI Ha HeOpraHWYeckOW OCHOBe M OpraHWuUecKod OCHOBe.
3ammra OT KOppo3uu 06pabOTKON KOPPO3WOHHOW Cpejbl. YlaJeHHe arpecCUBHBIX KOMITOHEHTOB
u3 cpeabl. UHruburopHas 3auura. Heoprannyeckue uHrubuTopbl. OpraHuueckre WHTUOUTOPHI.
BpemeHHasi 3aiuTa MeTa//ioOB OT KOPPO3WM TMpPU TIOMOIIM Maces, CMa30K, CrellaJbHbIX
Komro3uiuii. (12 yacoB). BeinosHeHWe pacueTHO-Tpaduyeckoit paboTsl (2 yaca). Becero k Teme 7
— 22 yaca.
Tekymuii KOHTPO/Ib — YCTHBIM OINPOC TPU TPOBeJeHHWU J0TMycKa K JsiabopatopHoii pabote,
3aluTa 1abopaTopHOii paboThl, ONPOC «y JOCKW» Ha MPAKTHUECKOM 3aHSTHH.

Tema 8. D1eKTpoxuMHUeckas 3alUTa MeTa/UTHUeCKUX KOHCTPYKIMH 0T KOPPO3UH.
CamocrosiTenbHasas pabora 8. CamocTosiTenbHOe U3ydyeHHe CJlefyHOIUX TeopeThyecKux
paszenoB aucUUIMHbL [IpoTekTopHas 3amiyra. KarogHas 3amiyra BHEIIIHUM TOKOM. IlapameTpbi
TIPOTEKTOPHOM M KaToAHOW 3amuThbl. OlleHKa 3((eKTUBHOCTH KaTOJHOM 3allluTbl. AHOJHas
3amuTa. 3alUTa OT KOPPO3WH, BbI3bIBaeMoU OmyxzarormMu Tokamu. (10 yacor). BoimonHeHue
pacueTHO-Tpadrueckoii pabotsl (2 uaca). Beero k Teme 8 — 12 uacog.

Tema 9. Koppo3us 000pyAoBaHHs NUIIEBBIX MPOU3BOJCTB.
CamocrositesibHasi pabora 9. CamocTosiTeslbHOE H3yuyeHHe CIeAYIOIUX TeOpeTHYeCKHX
pa3fenioB AWMCLMIUVIMHBI: XapaKTepUCTHKa Cpefibl, B KOTOpoi paboTaeT oOopyjoBaHue.
TpeboBaHMsI K MarepuanaM MuIeBoro obopyzoBanus. OOmye pekoMeHAAlMd IO BbIOOpam
Marepvana, TeOMeTpUYeckoll (opMbl KOHCTPYKLMHM, TpeOOBaHUSI K TIPOEKTUPOBAaHUIO
TpyOOIpOBOZIOB, K CBAapHbIM coefivHeHUsIM. (12 yacoB). BeimosiHeHre pacyeTHO-rpaduuecKoit
paboTsl (2 yaca). Beero k Teme 9 — 14 yacos.

IIpome)xyTouHas arrecTanys Mo JUCLUIUIVHE: 3a4eT C OLIeHKOM

M3yyeHue [UCLMIUIMHBI 3aKaHUMBAeTCS 3aueTOM. 3aueT IIPOBOAUTCA B COOTBETCTBUM C
[Tono)keHWeM O 3aueTHOW M 3K3aMeHal[MOHHOM ceccussx B HUY MBOU u MHCTPYKTUBHBIM MUCbMOM OT
14.05.2012 r. Ne 1-23.
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5. MepeueHb yuyeGHO-METOAMYECKOrO oO6GecnevyeHuUss A1 CaMOCTOATE/IbHOI paboThl
oGyyalowmxcsa no gucuunanHe

st obecrieueHus: caMOCTOsITe/TbHOM paboThI pa3paboTaHb:

JIeMOHCTPALIMOHHbIe CJIaW/bl JeKLMK MO0 JAUCLIUIUIMHE, MEeTOAUUYeCKHe YKa3aHUsl MO CaMOCTOSTe/TbHOU
paboTe Tpu TMOATOTOBKe K JjabopaTtopHbiM paboTaM, BBIMIOTHEHHIO pacueTHO-Tpaduyeckod paboThl,
pPeKOMeH/jaly 110 U3yUeHHUI0 IOTO/IHATe/TbHBIX TeM, BblZiesieHHbIX Ha CPC (cm. Tlpunokenue).

6. ®POHA OLEHOYHbIX CpPeAcTB pANA MNPOBeAeHUA MNPOMEXYTOYHOW aTTecTauumn
oGyyalowmxcsa no gucuunanHe

6.1 MepeyeHb KOMNETEHLUI C yKazaHUeM 3TanoB X OPMUPOBaHUS

[Ipu ocBOEHMM AUCLMILIMHBI (POPMUDPYIOTCS CIeAYIOLre KoMIeTeHIUU: npogeccruoHanbHble [TK-1,

[TK-16.

YKa3zaHHble KoMIeTeHL[Y ()OPMUDPYIOTCSI B COOTBETCTBUM CO C/IEAYIOLUMU STaramMu:

1. dopmupoBaHHMe U pa3BUTHE TeOPeTUUYEeCKUX 3HaHWM, IpeJyCMOTPEHHBIX YKa3aHHbIMU
KOMTIIeTeHIIUSIMU (JIeKLIMOHHbBIe 3aHSITHSI, CAMOCTOsITe/IbHasi paboTa CTyJeHTOB).

2. IlpuobpeTeHne W pa3BUTHe TPAKTUUYECKWX YMEHHH, TPeJyCMOTPEHHBIX KOMIIeTeHLUSIMH
(MpakTUYecKue 3aHATHS, 1JabopaTopHble pabOoThI, CAMOCTOsITe/TbHast paboTa CTyZeHTOB).

3. 3akpernieHUe TeOpeTUUeCKUX 3HaHWM, YMEHUH U MPaKTUYeCKUX HaBBIKOB, MPeyCMOTPEHHBIX
KOMIIeTeHIIUsIMUA, B XOfle 3alUT JiabopaTOpHBIX pabOT, a TakKe pelleHWs KOHKDeTHBIX 3ajlau Ha
NPaKTUUeCKUX 3aHATHSX, YCIIeIHOM CjauM 3aJeTa.

6.2 OnucaHue nokKasatesieil U KpUTEPUEB OLEHMBAHMUA KOMMETEHLMWI HAa pa3/INUYHbIX

3aTanax ux oopmMmpoBaHusi, ONUCaHUS LLIKaJ1 OLLeHUBaHUSA

CcdopMHpPOBaHHOCTb KOMIIETEHLIMM B paMKaX OCBO€HMS JIaHHOW AMCLIMIUVIMHBI OLIeHHMBAaeTCs 10
TPeXypOBHEBOM IIKasie:

- TIOPOTOBBIN YPOBEHB SIB/ISIETCST 00s13aTe/IbHBIM 17151 BCeX 00yUaroLrXCcsi TI0 3aBepPIIeHNH OCBOEHHUS
JVCLIUIIVIHBI;

- TIPOABUHYTHIM YPOBeHb XapaKTepu3yeTCsl IIpPeBBIIEHWEM MHWHHUMa/IbHBIX XapaKTepUCTHK
c(hOpMUPOBaHHOCTH KOMITeTEHL[MU 110 3aBepLIeHNH OCBOEHUS JUCLIUIIIUHBI;

- STaJIOHHBIN YPOBEHb XapaKTepr3yeTCs MaKCUMaIbHO BO3MOKHOW BbIPDAKEHHOCTBIO KOMIIETEHLINN
Y SIBJISIeTCS] BO’KHBIM KaueCTBEHHBIM OPUEHTHUPOM Ji/I1 CaMOCOBePILIeHCTBOBAHUS.

Ilpu mocraroyHoM KauecTBe ocBoeHusi Oonee 80% rpuBe/ileHHBIX 3HAHWM, YMEHWH U HaBBHIKOB
rperioflaBaTtesib OLIEHMBaeT OCBOEHME [aHHOM KOMIETeHLMM B paMKax HacTosillleld AWCLIMIUIMHBI Ha
JTaJlOHHOM YPOBHe, TIpH ocBoeHuu Oosnee 60% TpUBeJEHHBIX 3HAaHWM, YMEHW M HaBBIKOB — Ha
TIPOJIBUHYTOM, TpU ocBoeHUU Oosiee 40% TprBe/ieHHBIX 3HAHWM, YMEHWI M HaBBIKOB - Ha IOPOTOBOM
YPOBHe. B NpOTUBHOM C/ly4ae KOMITeTeHLUS B paMKax HaCTOSLLeN AUCLIATIIMHBI CUUTAeTCS] HEOCBOGHHOM.

YpoBeHb Cc(hOPMHPOBaHHOCTH Ka)K/I0M KOMIMETEHLIMM Ha pa3/MuHbIX 3Tarnax ee (oOpMUPOBaHUS B
TpoLjecce OCBOEHMs [JaHHOW JWCLMIUIMHBI OLIEHMBAeTCsl B XOJe TeKyllero KOHTPOJ/ISl yCIIeBaeMOCTH M
Tipe/icTaB/IeH pa3/IMYHbIMU BU/IAMU OLIEHOUHBIX CPe/CTB.

[Na oueHKn chopMMpPOBaAHHOCTU B pamMKax AAaHHOW AucUMnAMHbI KomneteHuun MK-1,
XapaKTepu3yeMoi «CIOCOOHOCTBIO K CUCTeMaTUYeCKOMY M3y4eHHI0 HayyHO-TeXHU4YeCcKou MHbopMaLuy,
OTeueCTBEHHOTO M 3apy0e)KHOTO OTbITa IO MPOMUIIO» TIPerofiaBaTe/ieM Ol[eHUBAIOTCSI OTBETHI CTYeHTa
Ha BOMNPOCHI 110 COOTBETCTBYIOIIMM BUZAM 3aHSITHM MPU TEKYL|EM KOHTPOJIE — YCTHBIX OIMpOCax, OTBeTax
«y IOCKW» TIPY BBINIO/IHEHNY 3a/JaHUM Ha NPaKTUUeCKUX 3aHATHSIX.

[TpyuHMMaeTcsi BO BHUMaHVe 3HaHHe 00yJaroIiMUCS:

7
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- OCHOB T€OpHH KOPPO3MOHHBIX TPOLIECCOB B Ta30BbIX M KUIKWX I€KTPOIIPOBOASIINX CpeZax; obipe
CBe/IeHHSI O COCTOSSHUM W W3MEHEeHHWH CBOWCTB KOHCTPYKLIMOHHBIX MaTepuasoB TIOf, BAUSHUEM
TeXHOJIOTMYeCKMX U aHTPOMOTreHHBIX (PaKTOPOB

Ha/iMuve yMeHHs

- BbIOMpaTh KOHCTPYKLMOHHBIE MaTepuanbl B COOTBETCTBMM C KOPPO3MOHHOM aKTMBHOCTBIO
TeXHOJIOTUYECKOW CpeJibl;

NIPUCYTCTBUE HaBbIKA:

- HaBbIKaMH1 pacueTa roKa3aTesiell Koppo3uu 000pyA0BaHUsI MUIEeBLIX TIPeATPUITHN.

KpuTtepuu orjeHrBaHust YpoBHS copmupoBaHHOCTH KomrieTeHMK ITK-1 npy yCTHBIX OTBeTax Ha
TIPaKTUUeCKUX 3aHSTUSIX U PellieHWH KOHTPOJIbHBIX PaboT.

OueHuBaeTcss  CIIOCOOHOCTh  CTyZeHTa apryMeHTHPOBaHO OOOCHOBBIBAaTbH  BO3MOKHOCTH
TIPOTeKaHUsi KOPPO3WOHHBIX TPOLECCOB TIPH JJaHHBIX YCOBHUSIX CPeZbl; TPAMOTHO TIOAOMpaTh CIOCOOBI
3alUThl KOHCTPYKLMM OT KOPPO3WOHHBIX paspylleHWd. [l 3TOro mnpezjaraeTcss peLldTb 3ajaud,
aHa/IOTUYHble IPYBeJeHHbIM HIKe:

1. Onpesiesiute, BO3MOXKHA /11 Ipy TeMItepatype 298 K snekTpoxumMuueckass KOppo3us Uszenus us
MeTa/l/la B BOZHOM pacTBOpe, UMeILleM OIlpejesieHHoe 3HaueHue pH U HaxojsiieMcss B KOHTaKTe C
rasoBOM CMecChblO, IapLyasbHble [aB/IeHUsl KWUCIOpPOAa Y BOZOPOZAa B KOTOPOM COCTaBIISIOT
coorBeTcTBeHHO pO, u pH». [IpuBesuTe ypaBHeHUs aHOAHOM U KaTOAHOM peakiui. Paccuuraiite, npu
Kakux 3HaueHUssx pH pacTBopa OyzieT Bo3Mo)KHa KOPpPO3Usl MeTasljia C BOJOPOAHOM /IeTIONsIpU3aLiei.

Ne Mertasn pH BozgHoro | I[lapumansHoe faBjieHre, aTM
pacTBopa kuaiopoga pO, Bogopoza pHo

1 Pb 5 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. PaccuwraiiTe TemriepaTypy, BbIllle KOTOPOM HEBO3MO)KHa Ta30Bas KOppo3usi cepebpa B
armocdepe kucimopoga (p0, = 1,013-10° Ila) c¢ o6pasoBanuem Ag,0. IlpuBeauTe YypaBHEHHe
COOTBETCTBYIOLL[EH PeaKLIUH.

3. MepnHoe w3genve C LMHKOBBIM IIOKpbITUEM B TeueHWe 10 MMH [oOZBepraaioch
371eKTpoxuMHueckor kopposuu npu T= 298 K B BogHoM pactBope ¢ pH = 11. CKO/IBKO M Kakoro MeTasia
MPOKOPPOMPOBAJIO, €C/Id B MpoLecce Koppo3uu normotuaock 280 mn O, u Beigemwiock 112 ma Ho,
v3MepeHHbIX TIpu H.y.? UemMy paBHa cuia KOPpPO3MOHHOro ToKa? IIpuMBeCcTH ypaBHeHMs aHOJHOM,
KaToJHOW W ToKooOpa3ytolleil peakuuii. KpoMe Bomopoja, Kakoe BeIeCTBO ellle SIB/ISIeTCS MPOAYKTOM
Koppo3uu? Paccuurars ero maccy.

[TosHBINM OTBET Ha OJIMH BOIPOC 33/la4yd COOTBETCTBYET MTOPOTrOBOMY YPOBHIO C(hOPMUPOBAHHOCTH
KOMIIeTeHIIUM Ha JaHHOM 3Tare ee (pOpMHUPOBaHUS, TIOMHBIM OTBET Ha OJMH BOMNPOC W YaCTUYHbINA OTBET
Ha BTOPOM — MPOJBHUHYTOMY yPOBHIO; TIDU TIOJTHOM OTBeTe Ha BCe BOIMpPOCHI 33[jaul — 3STAJIOHHOMY
YPOBHIO.

[Tpu BbITIO/IHEHUU U 3aluTe J1abopaTOpHBIX PabOT OLleHUBAeTCs IyOrHa TeopeTHUeCKUX 3HaHWH,
Ha OCHOBaHMM KOTOPbIX TpPaMOTHO (DOPMY/NMPYIOTCSI BBIBOABI [0 pe3yjbTaTaM IPOBeJeHHbIX
9KCIePUMEHTOB. [I/is1 3TOr0 YUUTHIBAIOTCSI OTBETHI Ha BOMPOCHI MOJ0OHOTO CO/lepyKaHMUS:

1) ocHoBbIBasich Ha HaOMIOAEHUSX, HAMWINIKMTE ypaBHEHHs BO3MOXKHBIX aHOJHOM, KaTOZHOU U
TOKOOOpa3yrollei peakiuii /sl KaKJ0ro B1/la KOPPO3UOHHOM Cpejibl;

2) Ha OCHOBaHWM pe3y/bTaTOB HAOMIOAEHWI (BpeMeHU IOSIBJIeHUs] M MHTEeHCHBHOCTH OKPACKU
pacTBopa, BpeMeHM Hauaja M MHTEHCHBHOCTU BbIJIeJIEHUs] Ta3a) CJefanTe BbIBOJbl O BO3MOKHOCTU
(mpoTekaeT, HeT) U MexaHU3Me (C KUCIOPOJHOM, BOZOPOJHOM [ernoJisipy3alyer) 371eKTPOXUMHYeCKOU
KOppO3UH JKeJle3a;
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3) B KakOM cpefie U IOYeMy CKOPOCTb 3/1eKTPOXMMHYECKOM KOppO3uM Bble? Pacrionoxure
3/1eKTPO/UTHI (KOPPO3UOHHBIE Cpefbl) B TMOPsiAKE BO3pAacTaHWs KX KOPPO3UOHHOW aKTHMBHOCTH, T.e.
BeJIMYMHBI CKOPOCTH KOPPO3UHY;

4) xak cBsizanbl JJIC koppo3uoHHoro I'D v sHeprusi ['166ca KOppO3MOHHOTO MpoLiecca?

[TonHbIM OTBET Ha OAMH BOMNPOC 3aJja4yl COOTBETCTBYeT TOPOTOBOMY YPOBHIO C()OPMHPOBAHHOCTH
KOMITETEHLIUM Ha JIaHHOM 3Tarle ee (pOPMUPOBAaHMS, MOJIHbIM OTBET Ha OJWH BOMPOC U YaCTUYHBINA OTBET
Ha BTOPOI — MPOABUHYTOMY YPOBHIO; MpPH TOJHOM OTBeTe Ha BCe BOIMPOCHI 33/jJaul — 3TaJIOHHOMY
YPOBHIO.

[Nna oueHKn chopMUPOBaHHOCTM B paMKax AaHHOW AncuunaunHbl komneTteHumn MK-16,
XapaKTepu3yeMol «yMeHHeM MPUMEHSITb MeTO/bl CTaHJAPTHBIX UCIIBITAaHUI IO OIpezeeHn0 (pU3UKO-
MeXaHW4YeCKMX CBOMCTB M TeXHOJOTMUeCKMX TI0Ka3aTesel HCIOo/Ib3yeMbIX MaTrepuasoB U TOTOBBIX
W3/le/nii» TIperojaBaTesieM OLIEHUBAETCsI CTIOCOOHOCTD OTIpeZeNsTh IIyOUHY KOPPO3WOHHBIX Pa3pyIIeHHHA
MeTa/UIOB IPY Pa3/IMYHbIX YCIOBUSIX.

[TpuHMMaeTCst BO BHUMaHKe 3HAHHUA 00yJaroIIMHUCS:

- OCHOBHBIE WCTOYHMKM KOPPO3MOHHOTO BO3[EWCTBUSI Ha KOHCTPYKLIMOHHbIE MaTepuasbl; KOHLEMLUI0
KOMITJIEKCHOTO 00OecrieueH s 3alyThl MaTepraaoB OT KOPPO3UH.

HaJuuve yMeHUsA

- OL|eHMBaThb XapakTep B/WSHUS OKDY’)Karollled WX IPOU3BOLCTBEHHOM CpeZibl Ha 3aKOHOMEPHOCTH
TeyeHUs] KOPPO3UOHHBIX IIPOLIeCCOB;

B/la/leHVe HaBbIKaMH

- oTpe/ie/ieHusi CKOPOCTU KOPPO3UH J1abopaTOpHBIMK MeTOJJaMU.

Kputepuu ornjeHuBaHusi ypoBHsi copmupoBaHHOCTU KommeTeHUurd ITK-16 mpu yCTHBIX OTBeTax
Ha TPaKTUUeCKUX 3aHATUSIX W BBIMOJIHEHUA KOHTPOJIbHBIX paboT. OlieHUBaeTCsi yMeHHe BBITIONMHATh
3a/laHus], aHaJIOTM4YHbIe CJIelyIOLUM:

1. MarHuii ¥ IMHK KOPpPOJMPYHOT B MOPCKOM BOZe MO 3/€KTPOXUMHUYECKOMY MEeXaHHU3MY C
TJIOTHOCTBIO KOPPO3UOHHOTO TOKA i wopp = 0,034 A/m°. Kakoii U3 MeTa/sioB Koppogupyet ObicTpee? OTBeT
TIOATBEPUTh pacueTamMy TyOMHHOTO TIOKa3aTesisi CKOPOCTH KOppo3uM. K Kakoli rpyrire KOppO3MOHHOU
CTOMKOCTH OTHOCATCS 3TH MeTasuibl? Kakoil 6ann pecsiTuba/uibHOM IIKaibl KOPPO3WOHHOW CTOWKOCTH
cooTBeTCTBYeT UM? PaccunTaTrh /151 HUX MacCOBBIM [T0KAa3aTesb Iyacc CKOPOCTH KOPPO3UHU.

2. CocTaBUTb CXeMy KOpPPO3MOHHOro ['D, BO3HHMKAOIIEro IpU KOHTAKTe >KeJe3HOW JeTaau
momageio 10 cM? co CBUHIIOBOM B pacTBOpe CEpPHOM KMUCIOTHL. HammcaTh ypaBHEHMs! 3/1€KTPOJHBIX
TIPOLIeCCOB M CYyMMapHOMW peakL[y Tporiecca KOppo3uH. BeuncmTs 00bEMHBIM 1M BECOBOMW TMOKa3aTenu
KOppO3uH, ecsi 3a 40 MUHYT B IIPOLIecce KOPpo3uu Beigenunock 0,8 cm® rasa (H.y.).

3. IlouemMy B KOHCTPYKLIMSIX, OMBbIBAa€MBIX BOZOM, He CjielyeT OJHOBPEMEHHO IPUMEHSTh JeTalu
13 >Keje3a U aJlOMUHHKEBBIX CI1aBoB? [IpuBeguTe cxeMy KOPpO3WH B Cydae HeOpeXXHOM 3KCIulyaTaluu
Takux fAetaser. CocTaBbTe 3/IeKTPOHHBIE YPaBHEHUsI aHOLHOTO Y KaTOHOTO IIPOLIeCCOB.

[TonHbIA OTBET HAa OAMH BOIPOC 3a/la4d COOTBETCTBYET [OPOrOBOMY YPOBHIO C()OPMHPOBAHHOCTH
KOMIEeTeHI[UM Ha JaHHOM 3Tare ee (pOpMUPOBaHUS, TOMHBIM OTBET Ha OJMH BOMPOC W YaCTUYHbINA OTBET
Ha BTOPOM — MPOJBHUHYTOMY yPOBHIO; TIpU IIOJTHOM OTBeTe Ha BCe BOIMPOCHI 33Jjaul — 3STAJIOHHOMY
YPOBHIO.

dopmMoli MPOMEXYTOUHOM aTrTecTaliid M0 [aHHOW [AUCLMIUIMHE SIBJISIeTCSl 3aueT C OL|eHKOM,
olleHMBaeMbli 10 TipuHATOM B HUY «MO3OW» ueThipexOa/mibHOM cucTeme: "oTiuuHO", 'Xoporo',
"yIOBIETBOPUTENBHO'", ""HEYIOBJIETBOPUTE/IBHO .

3aueT MO JUCLMIIMHE IPOBOJUTCS B MMCbMEHHOM (hopMe.
Kpurepuu onjeHnBaHus (B COOTBETCTBUM C UHCTPYKTHMBHBIM cbMoM HUY MOMU ot 14 mas 2012
rozga Ne 1-23):
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OLeHKH «OT/IMYHO» 3aC/Iy)KUBaeT CTyAeHT, 0OHApY>KUBILHI BCECTOPOHHEe, CHCTeMaTnyeckoe M
yOoKoe 3HaHWe MaTepuasjoB HW3yueHHOW [AWCLUIUIMHBI, yMeHWe CBOOOJHO BBIMOJHATh 3a/laHus,
NpelyCMOTPEHHbIe TTPOrpaMMOM, YCBOMBIIWK OCHOBHYIO U 3HAKOMBIM C JOTOJHUTE/IbHOM JTUTepaTypou,
peKOMeH/IOBaHHO# paboueil TMpoOrpaMMoil JUCLIMIUIMHBI; TIPOSIBUBLLWM TBOpUeCKHWe CIIOCOOHOCTH B
NOHVMaHWY, W3/IOKeHWd W WCIOMb30BaHWM MarepyasioB W3y4YeHHOW [JUCLUIUIMHBL, Oe3yrpeuHo
OTBETHBLLIMIM He TOJILKO Ha BOIPOCHI OWieTa, HO W Ha JOTOJHUTE/IbHbIe BOMPOCHI B pamMKax paboueit
IIPOrpaMMBbl JUCLIMIVIMHBIL, TPAaBUIBHO BBIITO/IHMBIIWM [IPaKTUYeCKre 3a/jaHue.

OLIeHKH «XOPOILIO» 3aCTy>KUBaeT CTyAeHT, 00HapY>KUBILMI TOJIHOe 3HaHKe MaTepraa h3yueHHON
JVCLIMIVIMHBI, YCIIeIIHO BBITIOHSOLMM MpelyCMOTPeHHbIe 3a/jJaHtsl, yCBOMBILWI OCHOBHYIO JIUTEPaTypy,
peKOMeH/IoBaHHYI0 paboueil TporpaMMoi [JWCLMITIMHBI; TIOKa3aBlIeMy CHCTeMaTUYecKuil Xapakrep
3HaHWW 1O [JUCLMIUIMHE, OTBETHBIIEMY Ha BCe BOIMPOCHl OwWeTa, MPaBWIGHO BBIOTHUBILEMY
TIpaKkTHUecKue 3ajlaHre, HO JIOMYCTUBLIEMY TIPH 3TOM HelpPUHLMIHA/IbHbIe OLIUOKH.

OLeHKH «yZOB/IETBOPUTENBHO» 3aCAy)KMBaeT CTYZeHT, OOHapyKMBIIMK 3HaHHe MaTepHasa
M3y4YeHHOU [JUCLIUIIMHBI B 00beMe, HeOOX0AUMOM /ISl ja/ibHekielt yueObl U mipeficTosiilell paboThl 0
npodeccry, CIpaB/SIOLIUICST C BbLITIOJTHEHWEM 3a/laHWi, 3HAKOMbl C OCHOBHOW JIUTepaTypoM,
peKOMeH/IOBaHHO# pabodyeli TpOrpaMMoi AMCLUIUIMHBI, [JOMYCTUBIIMM TIOTPEIIHOCTL B OTBeTe Ha
TeopeTHUecKre BOMPOCHI W/WIM TIPH BBITIOJIHEHWM TIPAKTUYECKUX 33/aHui, HO 00/ajaroumi
HeoOXOJUMBIMU 3HAHUSIMU [/l X yCTPaHeHUsi T0J, PYKOBOZACTBOM TIperiofiaBate/isi, JIMOO HenpaBU/IbHO
BBIMO/IHUBILIEMY TIpakKTUUecKoe 3ajlaHie, HO II0 YKa3aHUIO [IperofaBaresis BbIIOJHUBLIMM Jpyrue
MpaKTUUeCKHe 33/laHus U3 TOTO JKe pa3zie/na AUCLUIUIVHBI.

OLleHKa «Hey/I0B/IeTBOPUTEIbHO» BBICTAB/ISIETCS CTY/IeHTY, 0OHApYy>KUBIIIEMY Cepbe3HbIe MTpobesibl
B 3HAHUSIX OCHOBHOTI'O Marepuasia U3yueHHOW AUCLIMIUIMHBI, JOMYyCTUBILEMY MPUHLUITHA/IbHBIE OLIMOKY B
BBITIOJTHEHWY 3aJjaHHH, He OTBeTHBIIEMY Ha BCe BOIPOCHI OWieTa W JOTIO/NHUTE/bHBbIE BOTIPOCHI U
HENpaBWIbHO  BBIMO/IHUBILEMY T[pakTUUeckoe 3ajaHue  (HempaBW/IbHOE  BBIMIOJIHEHHWE  TOJIBKO
NPaKTUYeCKOr0 3aJjaHusl He sB/SETCS OJHO3HAYHOM TPUUMHOW [iI1  BBICTAB/IEHUs  OL|eHKU
«HEYJIOBJIeTBOPUTE/IbHO»). Kak mpaBusio, olLleHKa «HeylI0B/IeTBOPUTETHHO CTaBUTCS CTY[eHTaM, KOTOpble
He MOTYT TPOJO/DKUTh o0yueHHe 10 oOpa3oBaresibHOM rporpaMMe 0e3 [JOTIOTHUTENBHBIX 3aHATHHU 10
COOTBETCTBYHOLEN AUCLUIUIMHE ((DOPMHPOBaHHWSI M Pa3sBUTHSI KOMIIETEHLIUM, 3aKpeIlIEHHbIX 3a JaHHOM
aucuuIuiiHoN). OLleHKa «HeyJ0Bl1eTBOPUTEbHO» BBICTAB/ISeTCS TaKXKe, €CIU CTYZeHT: Moc/e Hadasa
3aueTa OTKa3a/cs ero CAaBaThb WM HapylIW/ NpaBW/a C/lauM 3aueTa (CIMChIBajI, Mo/CcKas3biBaa, 00MaHOM
TIBITAJICS TIOJTYYMTh OOsiee BHICOKYIO OLIEHKY U T.[.).

B 3a4eTHyYH0 KHWXKY CTYAEHTa U NPUIOXKEHUIO K AWMJOMY BbIHOCUTCS OLIEHKa 3a4yeTa Mo
ancumnanHe 3a 3 Kypc.

6.3 TunoBble KOHTPO/IbHbIE 33a[4aHUA WU UHble MaTepuasibl, Heo6XxoaumMble AN
OUEHKN 3HaHWii, YMeHWiA, HaBblkOB U (unun) onbiTa AeATeNIbHOCTY,
XapakTepusylwmx 3Ttanbl (POpMUpPOBaAHUA KOMMETEHUUA B MnpoLecce OCBOEHUs
oGpasoBarte/ibHOI NporpaMmmbl

Bompock! o popMHpOBaHUIO U Pa3BUTHIO TEOPeTUUECKUX 3HAHUM, Pe/lyCMOTPEHHBIX KOMIeTeHLUSMHY,

3aKperyieHHbIMM 3a JUCLIMIIIMHOM (TIpUMepHbIe BOMPOCHI 110 JIEKLMOHHOMY MaTepHuainy AUCLIMIIIUHBI):
1. Yro Ha3bIBaeTCs XMMUYECKOM KOppO3uem?

UTto Ha3bIBaeTCsl ra30BOM KOppo3uei?

Uto aBnseTcss KpuTepreM BO3MOXXHOCTH NTPOTEKaHMsI Ta30BOM KOPPO3Um?

Kak knaccu¢uiypytoT T/IeHKU Ha MeTasljiax o TOJIUHe?

ITo xakOMy ypaBHEHHIO OIlpeie/Isit0T SHePIUi0 aKTUBALIUUA?

Kak BnusieT TeMriepatypa Ha CKOPOCTb OKMCJ/IEHUS YTIJIePOAUCTON CTamu?

[1151 KaKMX MeTaslJIOB BBIITOJIHSAETCS] IMHEWHBIM 3aKOH POCTa TUIEHOK?

NouhkwnN
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8. [l KaKuX MeTalJIOB BBITIOHSAETCS TTapaboMMyecKrii 3aKOH POCTa TIEHOK?

9. 1515 KaKuX IJIEHOK XapaKTepHO TosiB/ieHHe 1[BETOB M0bexanocTu?

10. Kakvm 06pa3om MoAroTaBIMBaoT 00pasiibl K BEITOTHEHHIO 1a00paTopHOi paboThi?
11. Kakue rnpubophbl UCTIO/IB3YIOT MPU BLITIOJIHEHUU JTabopaTopHOM paboThI?

12. KakoBa TO/IIIIMHA OKCHU/HBIX TIJIEHOK Ha KeJe3e?

13. Kak paccuvTbIBatOT CKOPOCTb ra30BOM KOPPO3UU?

14. Yto nokasbiBaeT ypaBHeHHe AppeHuyca?

15. Kakrie MexaHU3MBbI pOCTa IJIEHOK BbI 3HaeTe?

16. B KaKux c/1ydasix BbIMO/IHSETCS JorapudMUUeCKrii 3aKOH poCTa IIeHOK?

17. B Kakux cy4asix BbIIIOJHSETCS CTeNIeHHOW 3aKOH pOCTa MJIEHOK?

18. IlosicHuTe CyTh YpaBHeHUs DBaHCa.

19. Kakue 1/1eHKU SIB/ISIFOTCS HEe BULVUMBIMU?

20. Kakue nieHKU SB/ISOTCS BUAUMBIMU

21. B Kakux cpefiax HabmogaeTcst XuMudecKast KOppo3usi?

22. fiBnsercs s ra3oBasi KOPpO3Usl JIOKAJTbHOW?

23. KakoBa OCHOBHasl IpUUMHA XMMHUYECKOM KOPDPO3WUH METalIoB?

24. JTaniTe onpefiesieHre )KapOCTOMKOCTA MeTasl/IOB U CIJIaBOB.

25. [laviTe onpeesieHre KapONPOYHOCTHA MEeTaslJIOB U CI1JIaBOB.

26. Kakue ¢akToOpbl BIUSIFOT Ha )KaPOCTOMKOCTh CTanu?

27. IlpuBeuTe yCa0BHe CIUIOLIHOCTHU IJIEHOK?

28. [l/11 KaKUX MeTa/l/IOB BbINO/IHAETCS YC/I0BUE CIUIOLUIHOCTH?

29. Kak MO)KHO MOBBICHTB KapOCTOMKOCTb MeTas/IOB M CI1/IaBOB?

30. Yem onpezensieTcss CKOPOCTb XUMHUYECKOM KOPPO3UM B YCTaHOBUBILIEMCSI peXXKUMe?
31. Yem onpezensieTcs CKOPOCTb XMMHUECKON KOPPO3UM MPY KMHETHYECKOM KOHTpOJIe TipoLjecca?
32. Kakue mMeTasuibl NOBBIIIAIOT XKapOCTOMKOCTD CTajen?

33. Kak BnvsieT yriepo/ Ha KapOCTOMKOCTh CTaslei?

34. Kak BivsieT CTPyKTypa CTajiel Ha UX »KapOCTOUKOCTh?

35. TlosicHUTe CyTh TpPeX TeOPUI KapOCTOMKOTO JIerTMPOBaHMUSI.

36. Kakum 06pa3om MoAroTaBavBarT 00pa3iibl K BEITIOTHEHHIO 1a00paTopHOi paboThI?
37. Kakue npubopbl MCMOMb3YIOT MPU BLITIOHEHUU J1abopaTopHOW paboThI?

38. Kakue nokasareny UCIO/Ib3yHOT IPY OLIEHKe ra30BOM KOPpO3nun?

39. Kak paccuuThIBalOTCSl MaCCOBBIe I10Ka3aTe/d KOppo3nun?

40. Kak repeiTy OT MacCOBBIX TIOKa3aTeseil KOppo3uu K IyOMHHOMY?

Borpoce! o npriobpeTeHuio 1 pa3BUTHe MTPAKTHUECKUX YMEHHH, TIPe/lyCMOTPEeHHBIX KOMITeTeHLMSIMH,
3aKperieHHbIMU 3a JUCLIMTUIMHOM (TIpUMephl BOTIPOCOB K MPaKTUUeCKHUM 3aHSITUSIM, J1ab0paTOPHBIM
paboram)

1.CocTtaBuTth CxeMy KOpPpO3WOHHOro ['D, BO3HMKalOIIero IpU KOHTAKTe >KeJe3HOW JeTanu
miomiaaeto 10 CM® C HUKeIeBOW B PacTBOPE COJISIHOM KHC/IOThL. Hamucarh ypaBHEHHs! 3JIEKTPOJHBIX
TIPOLIECCOB Y CyMMAapHOM peakLvy Tpoljecca KOppo3ur. Beunc/iuTh 0ObEMHBIN U BECOBOM MOKa3aTeu
KOPPO3uH, e 3a 20 MUHYT B MPOLIECCe KOPPO3UH Bbienuaock 0,3 cm® rasa (H.Y.).

2. CocTaBUTb CXeMy KOpPpO3WOHHOro ['D, BO3HMKalOIero IMpu KOHTaKTe >Ke/le3HOW JeTanu
miomiaaeto 20 ¢M® C TOBEPXHOCTBIO 0JIOBa B PacTBOpPE COJISHOWM KHC/IOThL. Hammcare ypaBHEeHHst
3JIEKTPOJHBIX MPOLECCOB ¥ CyMMapHOU peakLiH Mpoliecca KOppo3uu. BeIUMC/IUTL BeCOBOM U T/TyOMHHBIM
TI0Ka3aTe/ i KOPPO3UH, eC/v 3a 2 yaca I0Tepsi MacChl JKeIe3Hoi getany coctasuna 4-107 r. IIoTHOCTS
)eJie3a paBHa 7,9 r/cm’,

3.CocTaBuTh CXeMy KOPPO3MOHHOro ['D, BO3HHUKAIOLEro MNpU TIOBPEXJEeHWU CI0d Megu Ha
CTa/IbHOM JleTa/d, Haxofsieiica B kucioi cpeme (HY). Ilnomiaas moBpexxaeHus cocTasaserT 15 cm?,
Hanmcarb ypaBHeHUs 3/1eKTPOJHBIX MPOLIECCOB U CYMMapHOM peakL{iu Ipoliecca KOppo3uu. BeluncinTb
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CMOJIEHCKUA

( DUTTNATT

LR
V3u_

00OBEMHBIN 1 BeCOBOM TOKa3are/IM KOpposuu, ecyiu 3a 0,5 yaca B rpoljecce KOppo3uu Bbigenunock 0,6 cm?
rasa (H.y.).
4. CocraBuTb CXeMy KOpPpPO3MOHHOro I'D, BO3HMKAIOLLEro MNpPU IMOBPEXJEHWU CJI0s1 MeLu Ha
CTa/LHOM fleTa/i, Haxofsuleiica B kucioi cpeme (HY). Ilnomiaas moBpexxgeHus cocTasiseT 25 cm?,
Hanucars ypaBHeHUs 3/1eKTPOJHbBIX MPOLIECCOB U CYMMapHOM peaklyu Tpoliecca KOppo3uu. BeIunc/inTh
00OBEMHBINM 1M BECOBOI MOKa3are/ M KOppo3uM, ec/y 3a 1,5 uaca rmorepst Macchl xesesa coctasuia 2,8-107*
r. TInoTHOCTL XKese3a paBHa 7,9 r/cm’,
5. PaccumTarh OTpULIATe/ILHBIN U MO/I0KUTe/bHBIA MacCoBbli K", mybunHbli K,, 1 00beMHbli K,
TI0KAa3aTe/id KOPPO3UW METAJUIOB 110 JaHHBIM TaO/uIpl. ATMOChepHOe JaBleHHe BO BCeX C/Tyuasix paBHO

10° Ia.
JaHHble ona pacyeta nokasarenemn CKOPOCTU KOPPO3nn
O6bem
Cocras Temneparypa
Ne S, MOIJIOIeHHOTI0
Metani 2 T, yac. NMPOAYKTOB Am, OKHC/IeHHs,
n/n CcM KHCJI0pOAA
OKHC/IeHUsA K
Vo, 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,03 -40,0 - 1073
6 Zn 150 100 Zn0O +20,0 - 673
7 Ni 80 12 NiO - 2,0 1073
6. OueHUTb CIVIOLIHOCTb IJIEHOK, 00Opa3yeMbIXx Ha TIOBEPXHOCTU META/UIOB  TIpH
BBICOKOTEMIIePAaTypHOU KOPPO3UH.
JaHHble ana pacyera ycnoBus CrjIoLHOCTU NJIEHOK
1 Co CoO 8,80 6,20 5 Mo MoO; 10,23 4,6
2 Co Co0,03 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 Cr,0; 7,16 5,21 8 Nb NbO 8,56 7,26

R A R\

Bonpocsl 110 3aKperyieHrio TeopeTUYeCKuX 3HaHWW, yMEeHHH U NPaKTUYeCKHX HaBbIKOB,
NIpeZlyCMOTPEHHbIX KOMITeTeHLIMsIMU (BOIPOCHI K 3aueTy)

3HaueHre KOPPO3HOHHOW HayK{ B HAPOJHOM XO3SIMCTBe.
Knaccugukaiyst KOppo3MOHHBIX MPOLIECCOB.

MeTo/ibI KOPDPO3WOHHBIX HCC/Ie0BaHUM. [10Ka3aTen CKOpOCTH KOPPO3UH.
XuMryeckasi Koppo3usi MeTasuioB. TepMogUHAMIKA ra30BoM KOPPO3UH.
YCcioBMe CIUIOMIHOCTH OKCHIHBIX TI/IEHOK.

dakTOpHI, BAUSIONME Ha CKOPDOCTh T'a30BOI KOPPO3UH.

7KapoCToiKoCTh 1 KapoIrpOYHOCTb METaslyIoB.

3aluTa MeTasyioB OT ra30BOW KOPPO3UH.

OnekTpoxuMuyeckasi Kopposusi. MexaHu3Mm.

10. Kopposusi ¢ BOJOpOHOH Jenonspr3alyen.
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11.

12

13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.

Koppo3usi ¢ KUCIOpOJHOM JeTo/sipr3aliiei.

. [TaccuBaums metasnios. Teopus maccuBarvu.

Kopposust B ecTeCTBEHHBIX YC/IOBUSIX.

AtmocdepHas Koppo3ust. Obiijast xapakTepucTika. @akTopbl. MeTo/ibl 3aLUThI.
Mopckasi Koppo3ust. O011jasi XxapakTeprucTHKa. @akTopbl. MeTo/bl 3all[UThI.
[MTopzemHast koppo3usi. O611iast xapakrepucThka. ®akTopbl. MeTo/bl 3allUThI.
Koppo3usi nog, feiicTBreM OTy’>KAAOIIUX TOKOB. MeTO/bl 3all[UThI.
Knaccudukaiiys MeTo10B 3allUThl OT KOPPO3WH. 3alllUTHOe JielCTBHe, 3al[UTHBIN (P GeKT.
MeTozb! yjaneHust OKAUCIUTEISl U3 KOPPO3UOHHOW Cpe[ibl.

KarozaHble ¥ aHO/IHbIE UIHTUOUTOPBI KOPPO3UH.

CMelriaHHbIe UHTUOUTOPHI. JIeTyurie UHTMOUTOPBI.

KarogHas 3amyra OT BHeLIHero MCTOYHUKA TOKa.

IIporekTopHas 3aiura.

AHopHas 3a1uTa OT BHEIlIHEero MCTOYHKKA TOKa.

MerTannuueckue 3allUTHbIE TOKPBITHSI.

HewmeTtanmnueckue 3alUTHbIe MOKPBITHS: TAKOKPACOYHbIE, SMaJieBble.
[TonvimepHbIe ¥ MeTaINOIMMepPHbIe TTOKPBITHS.

Koppo3uoHHasi cToMKOCTb sKene3a. 2Kesie30yriepoucTble CrjiaBbl: CTalu, UyTyHBbL.
HeprkaBetolijie XpoOMHCThbIe U XDPOMOHUKe/IeBble CTaniu. MapKUpOBKa.
MexkpucTa/uTuecKast KOppo3usi Hep>kaBerouux craieii. CriocoObl Tipe1oTBpaILieHusl.
Koppo3noHHasi CTOMKOCTb MeZIU U ee CI1JIaBOB.

Koppo3uoHHasi CTOMKOCTb HUKeJsl U er0 CI/1aBOB.

Koppo3roHHasi CTOMKOCTb a/IFOMUHUS U €ro CIJIaBOB.

Koppo3noHHasi CTOMKOCTh TUTaHa U ero CI/1aBoB.

6.4 MeTtoguuyeckue matepuasnbl, onpegensiiowme npoueaypbl oOLeHMBaHUA 3HAHWIA,
YMEHUIA, HaBbIKOB U (UNu) onbiTa AEeATEeNIbHOCTU, XapaKTepusylwux a3tanbl
cdopmupoBaHua KomneTeHUNii

[Mporieaypsbl OLleHWBaHUsSI 3HAaHUWI, YMEeHUiA, HaBbIKOB, XapaKTepU3YIOIUX 3Tarbl (OPMUPOBAHUS

KOMITETEHIIMM, HW3/I0)KeHbl B MeTOAWYEeCKHUX DPEeKOMeHJAI[UsX T10 WU3YUYeHUI0 JUCIUIUIUHBI «IIuiieBast
XUMUST», B KOTOPbIe BXOJAT METOAWYECKHe PEeKOMEeH/AI[MH K BBIOJHEHHIO W 3aliuTe jab0paTopHBIX
paboT, TI0 BHITIOJTHEHHIO pacueTHO-rpaduueckoi paboTh! (puUIoKeHHe K HacTosiie PT1/).
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7. MepeyeHb OCHOBHOW U AONONHUTENbHOW YYEeGHOW nuTepatypbl, Heo6xoaumMoin Ans
OCBOEHUSA AUCLMIMJIUHDI

a) OCHOBHasI IUTeparypa

1. TlomoBa, A.A. MeToasl 3al[UThl OT KOppo3uu. Kypc yiekiuii [D1eKTpoHHbIN pecypc] : yuebHOe
nocobue. — OnekrpoH. paH. — CII6.: Jlawb, 2014. — 272 c. — Pexum [jocryma:
http://e.lanbook.com/books/element.php?pl1_id=50169 —3ar. ¢ s3KpaHa.

2. JlasytkuHa, O.P. XuMuueckoe COMpOTHBIEHHE W 3alljUTa OT KOPpO3uH : y4yeOHOe mocobue /
O.P. JlazyTkuHa; MwuHHMCTepCTBO oOpa3oBaHus M HaykKu Poccuiickoit Pefepaiiyiv, YpanbCKUi
¢benepanbHbIi yHUBepcuTeT uMeHH riepBoro [Ipe3ugenTta Poccuu B. H. EnbuyHa. - EkarepunOypr
: M3paresibcTBO Ypanbckoro yHuBepcutera, 2014. - 141 c.: un., Tabs., cxeM. - bubnuorp. B KH.. -
ISBN 978-5-7996-1157-6; To »ke [DnekTpoHHbIi pecypc]. - URL: http://biblioclub.ru/index.php?

page=book&id=275812

0) Aomo/IHUTE/IbHASA IUTepaTypa

1. Koppo3voHHasi CTOMKOCTb OOOpYZOBaHMSI XUMHUYECKUX TPOM3BOACTB: CriocoObl 3aljUThI
00opy10BaHUsI OT KOPPO3UH : CIIpaBouHOe pykoBoAcTBO / A. M. CyxotuH, E. W. Uekynaesa, B. M.
KuspkeBa, B. A. 3anues u fp. ; nog pea. b. B. Ctpokana, A. M. CyxornHa .— JI. : Xumus, 1987 .
— 279, [2] c. : un. — 1.30.

2. Tydanos, /. I. Koppo3roHHasi CTOMKOCTb HepyKaBeroIMX CTasel, CIIJIaBOB M UMCThIX METasuIoB :
cnpaBounuk / [I. T. TydhanoB .— U3a. 5-e, gorm. u nepepab. — M. : Metamnyprus, 1990 .— 319,
[2] c. : mn. — 1.70.

3. BunorpagoBa, C.C. PacueT mnoka3areneii KOppO3WM MeTaj/JIOB U IlapaMeTPOB KOPPO3MOHHBIX
cuctem: yvyebHoe mocobme / C.C.BunorpagoBa, P.A. Kaiigpuko, b.JI. )Kypasnes ;
MuHucTepcTBO 00pa3oBaHMss W Hayku Poccum, PejepanbHoe TOCYAapCTBEHHOe OFOKETHOEe
obpa3oBareslbHOe  yupeXx/eHWe BbICIIero MpodeccuoHanmbHOTO obOpa3oBaHusi  «Ka3aHCKuid
HaL[MOHAJIbHBIA UCC/Iel0BaTe/IbCKUM TeXHOIOTMUeCKUM yHUBepcuTeT». - KasaHb : V3garenscTBo
KHUTY, 2013. - 176 c. : wn.,tabn., cxem. - ISBN 978-5-7882-1362-0 ; To ke [OneKTpoHHbIH
pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=258747

4. CemenoBa, N.B. Kopposusa u 3samura or kKopposuu / WM.B. Cemenosa, I'M. ®nopuaHoBuUY,
A.B. Xopommos. - 3-e u3a., nepepab. u gom. - M. :®usmarnurt, 2010. - 416 c. - ISBN 978-5-
9221-1234-5 ; To e [DnektpoHHbli pecypc]. - URL: http:/biblioclub.ru/index.php?
page=book&id=68857

5. HaymoB, C.B. MarepuanoBefeHue. 3amura OT KOPpPO3WH : ydeOHO-MeToAuueckoe rocobue /
C.B. Haymos, A.fl. CamyuioB ; MuHucTepcTBO oOpa3oBaHusi U Hayku Poccum, ®epepasibHoe
rocyzapctBeHHoe OromkeTHOe oOpa3oBaTeslbHOE YUpeXK[eHHe BBICIIero MpodeCcCHOHaTbHOTO
obpa3oBanust «Ka3aHCKMI Hal[MOHA/IBHBIN HUCC/Ie0BaTe/IbCKUM TEXHOIOTMUECKU YHUBEPCUTET.
- Kazanb : U3narensctBo KHUTY, 2012. - 84 c. : un., Tabs., cxem. - ISBN 978-5-7882-1280-7 ; To

ke [DnektponHbIi pecypc]. - URL: http:/biblioclub.ru/index.php?page=book&id=259080

8. MepeueHb pecypcoB WH(POPMALUOHHO-TEIEKOMMYHUKALUOHHOW ceTu «UHTepHeT»
Heo6Xo0AUMBIX A1 OCBOEHUA AUCLUN/IUHDI
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http://www.okorrozii.com/ Ha caiiTe ripezacTaB/ieHbl B ITOJTHOM 00beMe TeopeTHUeCKHe W MPaKTHYecKue
CBeJleHUs1 0 KOPPO3WOHHOM pa3pylleHUH U crocobax 3aluThl OT Hero.

9. MeToAuueckue yKkasaHus gnsa o6y4yalowmxcsi No OCBOEHUIO0 AUCUUNIIVHbI

YcnemHoe u3yueHue Kypca TpeOyeT rocelleHMs JeKLWH, akTMBHOW paboTbl Ha MpaKTHYeCKHX
3aHATHSIX W JIabopaTopHbIX paboTax, BBIOHEHWS BCeX yueOHBIX 3aZlaHUM  TIpernofaBaTers,
03HaKOMJIEHUS] C OCHOBHOW U JIONOTHUTE/IbHOW JTUTepaTypoi.

Bo Bpems JleKIMM CTYZ|eHT JOJDKeH BeCTU KpaTKUM KOHCTIEeKT.

Pabora c KOHCIIEKTOM JIeKL{1i MpeJriosaraeT IpoCMOTP KOHCIIEKTA B TOT JKe JleHb T10C/Ie 3aHSTHiL.
[lpu >TOM HeOOXOAWUMO TIOMETHUTH Marepuasbl KOHCIIEKTa, KOTODble BBI3bIBAIOT 3aTpPyJHEHUs [jisi
noHuMaHus. [Ipu sToM oOyuaromuiics 0/DKeH CTapaTbCsl HAalTH OTBEThI Ha 3aTpY/HUTe/bHbIE BOTPOCHI,
UCIIONB3ysl pPeKOMeH/yeMylo /uTepaTypy. Eciyu emy camocTosiTeZlbHO He yanoch pas3obparbcsi B
Marepuase, HeobxoAuMo c(hOpMyIMpOBaTh BOMPOCHI M 0OpaTUTCs 3a MOMOLIbIO K TIperojaBaTenio Ha
KOHCY/IBTaLiU WA OMmKanIIel IeKIuu.

OOyuatoiiemycsi HeoOXOAMMO pery/isipHO OTBOAWTb BpeMsi /il TOBTOPeHMs TPOI/IeHHOro
Marepuasa, IIpoBepsisi CBOU 3HaHWS, YMEHUS U HaBbIKU 10 KOHTPOJIBHBIM BOIIPOCAM.

IlpakTnyeckue (CeMHHApCKHe) 3aHATHA COCTaB/SIIOT BaXKHYH 4YacTb MpodeccroHaTbHOU
NIOJTOTOBKM  CTyZleHTOB. OCHOBHas lie/b TIPOBeJeHHs] TpakTUUeCcKMX (CeMMHApCKUX) 3aHSITUA -
(hopMHpOBaHKe y CTY/IeHTOB aHATUTUUECKOTO, TBOPYECKOTO MBIILIIEHUS ITyTeM MPHUOOpeTeHw s MPaKTUUeCKHX
HAaBBIKOB.

MeToanueckre ykKa3aHUsl K NPaKTUUeCKUM (CeMMHApPCKUM) 3aHATUSM 10 JUCLIMIUIMHE Hapsgy C
paboueii mporpamMmoii u rpaukoM yueGHOro mpoliecca OTHOCSTCS K MeTOAUUYECKUM JIOKYMeHTaM,
OTIpe/ieISIOIIM YPOBEHb OPraHU3al[iK U KauecTBa 00pa3oBaTeIbHOTO TPoLiecca.

CopiepkaHre TpakKTUYeCKMX (CeMHMHapcKux) 3aHsaThil ¢Qukcupyercs B PIIJI B pasgene 4
HaCTOsIIIlel MTPOrpaMMBl.

BakHeitieii cocrapssitoieii 000M (GopMbI MPaKTUUECKUX 3aHSITUM SBJSIOTCS  YIIPayKHEHUS
(3aganusi). OCHOBa B yTpakHEHUH - TIPUMep, KOTOPbIA pa30upaeTcs C TO3WLUN TeOpUH, Pa3BUTON B
nekuyu. Kak rpaBuio, OCHOBHOe BHHMMaHUe yjiensieTcss ()OPMUPOBAaHUIO KOHKPETHBIX YMeHH, HaBbIKOB,
YTO U OTpeJesisieT COfep)KaHWe JAesATeJbHOCTH CTYAEeHTOB - pellleHWe 3afiad, rpadudeckue paboTh,
yTOUYHEHHe KaTeropuii 1 MOHATUN HayKH, SIB/ISIFOLMXCSI TIPe/TIOChIIKOM MPaBU/IHOTO MBIIIJIEHHS] U PeUH.

[TpakTnueckue (ceMUHapCKUe) 3aHATHS BBITIOJHSIOT CeAYIOLIe 3a/jaul:

CTUMY/IUPYIOT pery/sipHOe Uu3yuyeHHe peKOMeHJyeMOH J/MTepaTypbl, a TakXe BHHMaTelbHOe
OTHOLIIeHHE K JIEKLIUOHHOMY KYpCY;

3aKpeIUISIIOT 3HaHWsl, TOyueHHble B TMpollecce JIeKLMOHHOTO oOyueHHsI U CaMOCTOSITeTbHOU
paboThI HaZl TUTEpaTypoii;

pacimpsitoT 06bEM npodecCoHaNbHO 3HAUMMBbIX 3HAHUM, YMeHUH, HaBbIKOB,;

TI03BOJISIFOT TIPOBEPUTH MPABU/ILHOCTb PaHee M0J/TyUeHHbIX 3HaHUM;

TIPUBUBAIOT HAaBbIKK CAMOCTOSITE/IbHOTO MBIIIIJIEHNS], YCTHOTO BBICTYIIEHMUS;

CTIOCOOCTBYIOT CBOOOAHOMY OTIePHPOBAHUIO TEPMHHOJIOTHEH;

NIpe/IOCTaB/ISIOT  TIperojaBaTesiio  BO3MOXKHOCTb ~ CHCTeMaTHueCKud KOHTPOIMPOBAaTh YpPOBEHb
CaMOCTOSITeJTEHOM PabOTHI CTY/IEHTOB.

[Tpy noAroToBKe K MPaKTHYECKHM 3aHATUAM HeoOXO0AMMO NPOCMOTPeTh KOHCIEKThI JIEKIUH U
MeToJuUecKHe yKa3aHUsl, PEKOMEH/I0BaHHYI0 JIUTepaTypy IO JaHHOM TeMe; MOJTOTOBUTHCS K OTBETY Ha
KOHTPOJIbHbIE BOIIPOCHI.

3a 10 MUH 10 OKOHYAHHS 3aHATHS TIPerio/jaBaTesib TPOBepsieT 00BEM BBITTOTHEHHON Ha 3aHSITHUN
paboThl ¥ OTMeyaeT pe3y/abTaT B paboueM >KypHaile.
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[Tocne mpoBepky OTYeTa TperiofjaBare/ilb MOXKET MPOBOJUTH YCTHBIA WIM MHUCbMEHHBIA OMpOC
CTY/IEHTOB /IJI1 KOHTPOJ/ISI YCBOEHUS] UMM OCHOBHBIX TEODETHUECKMX U MPAKTUUECKUX 3HAHUU M0 TeMme
3aHATHSL (CTYZEHTHl [JO/DKHBI 3HaTh CMBIC/ TIO/IyYeHHBIX MMM Pe3y/IbTaToOB M OTBETHI Ha KOHTPOJIbHBIE
BOIPOCHI). [To pe3ysnbraTaM MPOBEPKU OTYETA U OTMPOCA BLICTAB/ISETCS OL[EHKA 3a MPAKTHUECKOe 3aHsITHE.

JIabopaTtopHbIie paboThI COCTABMISIOT BaKHYIO UaCTh MPO(deCcCroHaTBHOM TIOTOTOBKH CTY/I€HTOB.
OHU Harpas/ieHbl Ha YKCIIePUMEHTAIbHOe TIOATBEPXKeHHe TEOPETUUeCKHX TOJIOKEeHU U (hopMUpOBaHMe
yueOHBIX 1 TPOGeCCHOHATbHBIX TIPAKTUUECKUX YMEeHHH.

BhIrnosiHeHye CTyeHTamMy J1abopaTopHbIX paboT HarpaB/ieHo Ha:

0000111eHre, CHCTeMaTU3aLuIo, yIyOneHue, 3aKperyieHre TIO/yYeHHBIX TeOPeTHUeCKHX 3HAHUM
TI0 KOHKPETHBIM TeMaM JUCLIUTLIVH;

(hopMrpoBaHue HeOOXOAUMBIX MTPOdeCCHOHATBHBIX YMEHNN 1 HABBIKOB;

JMCUMIIIMHBL, TIO KOTOPBIM TJIAHUPYIOTCS JlabopaTtopHbie paboThl U UX 0ObEMBI, OTPeIEeIIOTCS
pabounmu yueOHBIMU TJIAHAMH.

MeTomuueckye yka3aHUsl TI0 TPOBEJEHUI0 JIabopaTOpHBIX paboT pa3pabaThIBalOTCSI Ha CPOK
nevictus PIT (TIIT) u BKIrOUaroT:

3ar/iaBue, B KOTOPOM YKa3bIBaeTCsl BUZ paboThI (JlabopaTopHasi), ee MOpsiIKOBbIN HOMep, 00beM B
yacax ¥ HAMMEeHOBaHHE;

11eJ1b paboThI;

TIpe/IMeT U cojiep>KaHue paboThI;

obopyzoBaHue, TEXHUUECKHE CPeJICTBA, MHCTPYMEHT;

MopsiZioK (TI0C/Ie/10BaTeTbHOCTD) BBITIO/IHEHHST pabOoThI;

TpaBW/Ia TEXHUKHU 0e301MacHOCTH U OXPaHbl TPyZa 0 JaHHOU paboTe (110 He0OX0AUMOCTH);

o61mue mipaBuia K oopMieHH 0 paboTh;

KOHTPOJIbHBIE BOTIPOCHI U 3a/IaHHS;

CTMCOK JTTEepaTypsl (1o HeoOX0AUMOCTH).

CopeprkaHue 1abopatopHbix pabot dukcrpyetcs B PI1/] B pa3gesie 4 HacTosield MporpamMMbl.

I[Tpu nnaHupoBaHUM 1a00PATOPHBIX pabOT CliefyeT YUUTHIBATh, YTO Hapsily C BeAyleld Le/bio -
TIO/ITBEPXKIEHHEM TEOPETHUECKUX TI0JIOXKEHUM - B X0/Ie BLITTOJTHEHUS 3a[JaHUH Y CTY/IeHTOB (hOPMUPYIOTCS
NpakTUYeCcKre yMeHHUs M HaBBbIKMA oOpareHust ¢ ylabopatopHbiM 000pyZOBaHKEM, arrapaTypod M Iip.,
KOTOpbIe MOTYT COCTaB/IAITh YacTh TPO(eCCHOHATBHON TIPaKTUYeCKOW TOATOTOBKH, a TaKXke
WCCTIefloBaTe/IbCKue yMeHHst (HaOsrofarh, CpaBHUBATh, aHAIM3MPOBAaTh, YCTAHAB/IMBATh 3aBUCHMOCTH,
JlefiaTh BBIBOZIbI U 0000I1IeHUs], CAaMOCTOSTeIbHO BeCTH UCC/ie[joBaHue, OOPMJISITh pe3y/bTaThl).

CocraB 3azaHuii it mabopaTtopHO paboThl [O/DKeH ObITh CIUIAHUPOBAH C TaKUM pacyeToM,
4TOOBI 32 OTBE/IEHHOE BPeMsI OHU MOT/IM ObITh KaueCTBEHHO BLITIOJTHEHbI OOJTBIIMHCTBOM CTY/IEHTOB.

HeoOxouMBIMU CTPYKTYPHBIMH 37IeMeHTaMH 71ab0paTopHOi paboThl, TOMHUMO CaMOCTOSITE/TBHOM
JieATeIbHOCTH CTY/I€HTOB, SIBJITFOTCSI MHCTPYKTa’K, TTPOBOJUMBIN TIperojaBaTesieM, a Tak)Ke OpraHu3ariys
00Cy)X/IeHVsI UTOTOB BBITIO/THEHUs TabopaTopHO paboTHI.

BeinosiHeHWI0  1ab0paTopHBIX paboT MpeAliecTByeT TMpOBepKa 3HAaHWUM CTYJEHTOB — WX
TeOpeTHUeCKOM TOTOBHOCTH K BBITIOJTHEHHUIO 3a/|aHUSI.

[MopsioK mMpoBe/ieHUs J1a00paToOpPHBIX PadOT B II€JIOM COBMAJAeT C TOPSAKOM TIPOBEAEHUS
MPaKTUYeCKUX 3aHATUHA. [IoMuMO cOOCTBEHHO BBITIO/IHEHHMST paboThI /1S KaXK0l s1abopaTtopHOoW paboTsl
TpelyCMOTPeHa TpoLieypa 3alljuThl, B XOAe KOTOPOW TMperofaBaresb TPOBOAUT YCTHBIA WU
MIMCBMEHHBIN OTPOC CTYAEHTOB Ji/Isi KOHTPOJIS TIOHUMaHUs BBITIOTHEHHBIX UMH W3MepeHHH, MPaBUIbHON
WHTEPIIPETALMU TTOJTyYeHHBIX Pe3y/IbTaTOB U YCBOEHWS UMW OCHOBHBIX TEOPETUYECKUX U MPAKTUUECKUX
3HaHUU T10 TeMe 3aHATHS.

[Tpu MOATOTOBKE K 3a4eTy C OLEHKOH B /IOTIO/THEHHE K U3yUeHUIO KOHCTIEKTOB JIEKLWM, yueOHBIX
nocobuii ¥ cakzioB, HeOOXOJUMO T0JTh30BAThCSI YueOHOM TUTepPaTypOl, PeKOMEH/IOBAHHOUW K HACTOSIIeH
nporpamme. [Tpy MOATOTOBKe K 3aueTy HY>KHO U3yUMTh TEOPUIO: OTIPeIe/IeHUs] BCeX MOHATHHA U MOJXO/bI
K OLIEHMBAHMIO /IO COCTOSTHUSI TOHUMAaHHS MaTeprasia ¥ CaMOCTOSITe/TbHO PEILUTh 10 HECKOJIBKY TUITOBBIX
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3a71au U3 Kakzou Tembl. [Ipu pemieHny 3a7iau Bcerga HEOOXOAMMO yMeTh KaueCTBeHHO MHTEPIIPeTUPOBAaTh
WTOT pellleHUs.

CamocrosiTesibHasa pabora crygentoB (CPC) mo AuCLMIUIMHE WTpaeT Ba)KHYIO pOJb B XOze
Bcero yueOGHOro rmnporecca. MeTojnyeckde Marepuasbl M pekoMeHZauuu s obecrieueHuss CPC
TOTOBATCA IperozasaresieM U BbIJAtOTCS CTYLeHTY.

10. MepeyeHb WUHPOPMALUOHHBLIX TEXHOMOrUA, UCNOMb3yeMbIX MPU OCYLLEeCTB/IEHUN
obOpasoBaTesibHOro npouecca MO AUCUUNNAUHE, BKAOYasi MNepevyeHb MNPOrpaMMHOro
ob6ecrneyeHusi U NH(POPMALNOHHBbIX CMPABOYHbIX cCUCTEM (MNP HEOOGXOAUMOCTH)

[lpy mpoBeleHUM JIEKLMOHHBIX 3aHATHUN TIpelyCMaTPUBAeTCs HWCIONb30BaHUE CHUCTEM
MY/IbTUME/INA.

[Mpu mpoBefileHNM JIaGOpaTOPHBIX PabdoOT TIpeAyCcMaTpPUBAeTCsl MCIOIb30BaHHE J1abopaTOpPHOTO
00opy0BaHusl, TIPeyCMOTPEHHOTO METO/[OM MCC/Ie/[OBaHUSI.

11. OnucaHue MaTepuasibHO-TEXHUUECKOW 6a3bl, Heo6XoAUMOI ANA OCyLleCcTBeHUs
o6Gpa3oBaTesibHOro npouecca no AucuunaInHe

JIeKLIMOHHBIE 3aHATHA:

Aynutopusi, OCHalleHHasi TpPe3eHTAalWOHHOM MY/IBTUMEQUMHON TeXHUKOW (TPOeKTop, SKpaH,
KOMITBIOTEP/HOYTOYK).

IlpakTHUuecKue 3aHATHA 10 JIaHHOW [WCLUIUVIMHE TPOBOJATCS B ayJUTOPUH, OCHAILleHHOW
MY/IETUMEAUMHON TeXHUKOU (ITPOeKTOP, IKPaH, KOMITbIOTeP/HOyTOYK).

JlaGopaTopHbie padoOTHI 10 JAaHHOW AUCHWIUIMHE TIPOBOAATCS B yueOHOW aymuropunB-322
«Jlaboparopusi xumuu Ne 4» (ocHaiieHa MydenbHOM nieubto LV 11212 koppo3uomepom Dkcriept — 004 ¢
HabOpOM []aTYMKOB, J1abOpaTOPHBIMK ITUTUTKaMH, TepMOIlapaM{, aMIlepMeTpPOM, YCTaHOBKOM [iist
HaHeCeHUsl ra/JbBaHWYeCKUX TIOKPBITHH, CeKyHJoMepaMH, oOpasljaMyd MeTasUIOB, LITAHTeHIMPKYJISIMU,
HeoOX0IMMOM TOCYZ0l U peaKTUBaMH /115l TIPOBe/IeHHsI Tab0paTOPHOTO XMMHUUeCKOTO SKCIIePUMEHTA).

AgTOp : Vi
_l.-' L /"
KaHUzlaT GYO/IOTMYeCKUX HayK, TOLIeHT [/ I.B. KopoTkoga

3aB. kadegpoit TMO

Y e
KaH/UJaT TeXHUYeCKUX HaykK, [JOLIeHT et -

M.B. I'oHuapos

[Tporpamma omo6peHa Ha 3aceganuu Kadeapsl TMO ot 30.08.2016 roga, mpotokon Ne 1.
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	РАБОЧАЯ ПРОГРАММА ДИСЦИПЛИНЫ
	ТЕОРИЯ КОРРОЗИИ И ЗАЩИТА МЕТАЛЛОВ
	2. Составить схему коррозионного ГЭ, возникающего при контакте железной детали площадью 10 см2 со свинцовой в растворе серной кислоты. Написать уравнения электродных процессов и суммарной реакции процесса коррозии. Вычислить объёмный и весовой показатели коррозии, если за 40 минут в процессе коррозии выделилось 0,8 см3 газа (н.у.).
	1.Составить схему коррозионного ГЭ, возникающего при контакте железной детали площадью 10 см2 с никелевой в растворе соляной кислоты. Написать уравнения электродных процессов и суммарной реакции процесса коррозии. Вычислить объёмный и весовой показатели коррозии, если за 20 минут в процессе коррозии выделилось 0,3 см3 газа (н.у.).
	2. Составить схему коррозионного ГЭ, возникающего при контакте железной детали площадью 20 см2 с поверхностью олова в растворе соляной кислоты. Написать уравнения электродных процессов и суммарной реакции процесса коррозии. Вычислить весовой и глубинный показатели коррозии, если за 2 часа потеря массы железной детали составила 4·104 г. Плотность железа равна 7,9 г/см3.
	3.Составить схему коррозионного ГЭ, возникающего при повреждении слоя меди на стальной детали, находящейся в кислой среде (H+). Площадь повреждения составляет 15 см2. Написать уравнения электродных процессов и суммарной реакции процесса коррозии. Вычислить объёмный и весовой показатели коррозии, если за 0,5 часа в процессе коррозии выделилось 0,6 см3 газа (н.у.).
	4. Составить схему коррозионного ГЭ, возникающего при повреждении слоя меди на стальной детали, находящейся в кислой среде (H+). Площадь повреждения составляет 25 см2. Написать уравнения электродных процессов и суммарной реакции процесса коррозии. Вычислить объёмный и весовой показатели коррозии, если за 1,5 часа потеря массы железа составила 2,8·104 г. Плотность железа равна 7,9 г/см3.

