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1. Ileau ocBOeHHS JUCHHUILIHHBI

B cootBeTcTBUM € roCyAapCTBEHHBIM 00pa30BaTeNbHBIM CTaHAAPTOM JAUCHUIUIMHA «XUMHU-
YECKOE COINPOTHUBIIEHNE MATEPUAIOB M 3allUTa OT KOPPO3UM» SIBIISIETCS HEOTHEMIIEMOM YaCTBIO
y4eOHOTo mpoliecca MOATOTOBKH CIICHUAIMCTOB IO CHenuann3anud «ABTOMAaTH3UPOBAHHOE
MPOU3BOJCTBO XUMUYECKUX MPEATPUATHI.

K 0CHOBHBIM 1eJSIM OCBOCHUS NUCHUIUIMHBI «XUMHUYECKOE COMPOTHBICHUE MaTepHa-
JIOB U 3aIlIUTa OT KOPPO3UM» CIEAYET OTHECTH:

— riy0Ookast mpogeccuOHalIbHAs MOJrOTOBKA CHEMAINCTa, 00eCIeunBaoNasl yCIenHoe 0CBOe-
HUe 00JacTH 3HAaHUH 10 aHTUKOPPO3MOHHOM 3aIllMTE MAIIMH U 000PY10BaHUS.

K ocHoBHBIM 3agauyaM OCBOEHUS JUCHMIUIMHBI «XUMHYECKOE COMPOTUBIICHHE MaTe-
PHAJIOB U 3alUTa OT KOPPO3UM» CIEAYET OTHECTH:

— OCBOGHHE COBPEMEHHBIX 00JacTel 3HAHU MO TEOPUU KOPPO3UOHHBIX MPOILIECCOB U Me-
TOJOB 3alIUThI OT KOPPO3UH;

— OCBOCHHE NPUHIUIIOB KOHCTPYUPOBAHUS U AHTUKOPPO3UOHHOW 3AILMTHI MAIUH U aIlllapaToB
XUMHUYECKUX, HEPTEXUMUUECKUX U OMOTEXHOJIOTUYECKUX TPOU3BOICTB.

2. Mecto aucuumiudbl B cTpykrype OOII cienuaanrera

JucuuninuHa «XuMHUYecKoe COMPOTHBICHHE MAaTepPHaIoOB U 3allUTa OT KOPPO3HN» OTHO-
CUTCSl K BApUATUBHOM yacTu 0azoBoro 0soka b1 ocHOBHOW 00pa3oBaTEIbHOM MPOrpPaMMBbl
crequaInTeTa.

JlucuumiriHa B3aMMOCBSI3aHA JIOTUYECKH M COJEP)KATEeIbHO-METOJIUYECKH CO Clie-
OYHOLIMMH THCIHUIIMHAMA U npaktukamu OOII:

— o011ast U HeopraHU4yecKass XUMUs;

— KOHCTPYKIIMOHHBIE MaTe€pHaJIbl U TEXHOJIOTHSI MAITMHOCTPOCHUS;
— MPOLIECCHI U anmnapaThl XUMHUUECKON TEXHOJIOTUH;

— MaTepuaIoBEICHUE.

DTO MO3BOJSET CTPOUTHh KypC «XUMHUYECKOE COMPOTUBICHUE MATEPUATIOB M 3aIHUTa OT
KOppO3um», ONUPAsICh HAa MMEIoLMCcA 0arax NpUOOpPETEHHBIX CTYACHTaAaMU HAYYHBIX U
MIPUKJIATHBIX 3HAHUM.

CtyaeHTbl JOJDKHBI 001a1aTh KOMIETSHIIUSAMU 110 1.5 « TpeboBaHMs K pe3ysbTaram
OCBOEHUS MPOrpaMMBbl crienuanureray denepanbHOro rocyaapCcTBEHHOT0 00pa3oBaTellb-
HOTO CTaHJapTa BBHICHIETO MPOQeCCHOHATLHOTO 00pa3oBanus mo HampasieHuto 18.05.01
«XUMHUYECKask TEXHOJIOTHSI SHEPTOHACHIIIICHHBIX MAaTEPUATIOB U U3JICTHI.



3. IlepeyeHb MIaHUPYEMBIX Pe3yJbTATOB 00YUYeHHS MO TUCIHUILINHE, COOTHE-
CeHHbIE C MVIAHMPYEMbIMHU pe3yJIbTATAMHU 0CBOEHHS 00pa30BaTeIbHOH MPOrpaMMbI

B pe3ynbrare ocBOCHHUS TUCHUILIMHBI Y 00y4aromuxcsi GOPMUPYIOTCS CIETYIOIINE
KOMITETCHIINH 1 JIOJDKHBI OBITh JOCTUTHYTHI CIEIYIONTUE PE3yabTaThl 00YUEHHUS KaK dTall

(dbopMUpPOBaHUS COOTBETCTBYIOIINX KOMIETCHIIUM:

B pesyabTare ocBoe-
HUs 00pa3oBaTebHOI

TUPOBATH TEXHOJIOTHUYE-
CKHe TpoIecchl (B co-
CTaBe aBTOPCKOT'0 KOJI-
JIEKTHBA), B TOM YHUCJIE C
WCIIO0JIb30BAaHUEM aBTO-
MaTU3UPOBAHHBIX CHC-
TEM HOJTOTOBKHU IIPOU3-

Koxa xomme- IlepeyeHb MIaHNPYyeEMbIX Pe3yJbTATOB 00Y-
NnporpamMmsbl 00y4aro-
TeHIUH . YeHUs M0 TUCHUILINHE
IUHACA J0JIKeH 00J1a-
AaTh
[1K-15 CIOCOOHOCTBIO MTPOEK- 3HATh: OCHOBBI TEOPUHU KOPPO3HH OCHOBHBIX

KOHCTPYKLIMOHHBIX MaTE€pPHAaJIOB,;

YMeThb: BBIIOJIHATH ONTUMAIbHBINA BIOOP KOH-
CTPYKLIMOHHBIX MaTEPUAJIOB HA OCHOBE IOJIY-
YEHHBIX 3HaHMM, a TAKXKE C UCIIOJIb30BAHUEM
BHEILIHUX JIUTEPATYPHBIX HCTOUHUKOB;
BJIaJIeTh: COBPEMEHHBIMY METOIAMHU PEILECHUS
3a/1a4 3allUThl OT KOPPO3UM MAIlUH U ammapa-

BOACTBA. TOB.

4. CTpyKTYypa 1 coiepKaHue TUCHUILTHHbI

OO0mrast TPyI0€MKOCTh JUCITUIIIMHBI COCTaBIACT 5 3aueTHBIX enuHuil, T.e. 180 aka-
neMuueckux yacoB (u3 HUX 108 yacoB — camocTosiTeIbHas paboTa CTYICHTOB).

Paznenbr auciumimabpl « XMMHYECKOe COMTPOTHUBIICHUE MAaTEPHAJIOB U 3alllUTa OT KOp-
po3um» n3ydarorcs Ha 10 cemecTpe maATOro Kypca. 3aHATHs BKIIOYAIOT B ceOs JICKITHH (2
Jaca B Helenro — 36 yacoB), JaboparopHbie 3aHaTus (1 gac B Hegemo — 18 gacoB), mpak-
TUYeCKHe U ceMuHapckue 3anarus (1 gac B Hepenmo — 18 vacoB). toroBas gopma KoH-
TPOJIA — 3a4€T.

CtpykTypa U cojaepKaHUe NUCIMIUIMHBI « XUMHYECKOE COMPOTUBIICHUE MaTEPHAIIOB

Y 3aIlMTa OT KOPPO3UU» 1O CPOKaM M BUAAM paOOThl OTPAKEHBI B PUIIOKCHHH.



Coaep:xanue pa3aeioB TUCHUNINHBI
Beeoenue.

Omnpenenenre NOHIATUS “KOppo3us”. 3HaueHHE OOPbOBI ¢ KOPPO3UeH. DKoIornye-
CKHE acCIeKThl Koppo3uu MeTauioB. Kiaccudukanus koppo3uu MeTamuioB. MeTos 60pb-
OBl C KOPPO3HEH.

Ocnognbie mepmunbl U ONpeoeeHUsL:

«KOpPO3HsI METAJUIOB», «TEPMOJUHAMMKA IEKTPOXUMUYECKOW KOPPO3UM», (KUHE-
TUKA 3JIEKTPOXUMHYECKONM KOPpO3UN», «BHEUIHHUE U BHYTPEHHUE (HAKTOPbD» «Tra3oBas
KOPPO3Us». «IIACCUBHOCTh METAIIOB». «CHJIMKATHBIE MATEPHUAIIbD»), «IIOJTUMEPHBIE MaTe-
puanb», KKOPPO3UOHHO-CTOMKOE JIETUPOBAHUE.

Pa3zoen 1. Dnexmpoxumuueckasn koppo3susi.

1.1. Ocrogbl meopuu 21eKMpPOXUMUYECKOU KOPPOIUU.

[Ipoueccel Ha rpaHulie METAILI-PACTBOP. MeXaHU3M AIIEKTPOXUMUUYECKON KOPPO3HUHU.
TepmoanHaMuKa NEKTPOXUMUYECKON KOppo3uH. KnHEeTHKa 3IEKTPOXUMUYECKOU KOPPO-
3un. [TaccuBHOCTH MeTaioB. HapylieHne nacCuBHOTO COCTOSIHUSL.

1.2. Bausinue nekomopuix pakmopos Ha 21eKmMpPOXUMUYECKYIO KOPPO3UIO MEMALILO8.

Tepmoannamuueckue csoricTBa Metaiia. CocTaB U CTpyKTypa criaBoB. COCTOsIHUE
u 00paboTka moBepxHOCTH. Tepmudeckas oopadorka. Mexanuueckue Hanpspkenus. Co-
CTaB arpeccuBHOM cpenbl. CKOpOCTh U XapakTep ABuxkeHus cpeapl. Temneparypa. Temno-
nepenaya. Jlapnenre. KOHTakT HECKOJIBKUX METAII0B. KOHTAaKT ¢ HEMETAaTUIMYECKUMHU
MaTepuaiaMH.

Pazoen 2. Xumuueckas xoppo3sus.

2.1. I'azo6as koppo3usi.

Mexanu3m razoBoi Kopposuu. TepMoarHamMuKa ra3oBoi kKoppos3uu. Kunernka razo-
BOM KOPpO3UH. POCT CILTOMIHON Y MOPUCTOU OKCUIHBIX THIEHOK.

2.2. Bruanue nHekomopwix ¢haxmopos Ha 2a308)10 KOPPO3Uio Memaiios.

CocraB U CTpYKTypa cruiaBa. MexaHW4YeCKHue HanpspDKEHUs U AedopMalivsi MeTaa.
O6pabotka moBepxHocTu. Cocrta cpenbl. Temmneparypa. JlaBnenue. CKOpoCTh IBUKEHUS
Cpenbl.

2.3. Xumuueckas Koppo3usi 8 #CUOKUX CPeOax.

Koppo3ust MmeTamioB B )KUAKUX HEAIEKTpoauTax. OCHOBHBIE CTAJUU MPOIIECCA XU-
MHUUYECKOI Koppo3uu. Koppo3noHHast akTUBHOCTb KHJIKUX OPTaHUYECKUX CPE]I.



Pa3zoen 3. Bzaumooeticmsue nememaniiuyeckux Mamepuaios ¢ a2peccusHbiMu cpe-
oamu.

3.1. OcHosHbie 6U0bI HeMemanIuiecKux Mamepuaios.

Cunukartsbelie Matepualbl. [lonmnmepHsie maTepuansl. KoMNo3unnOHHBIE MATEPHUATIBI.
®u3NYECKU aKTUBHBIEC CpeIbl. XUMUUECKU aKTUBHBIC CPEIbI.

3.2. Bzaumooeticmsue CUTUKAMHBIX MAMEPUATLIO8 C A2PEeCCUBHBIMU CPEOaMU.

Bubl pa3pyiieHnii CHITMKATHBIX MaTEPUAIIOB O] IEUCTBUEM (PU3HUECKH i XUMUYe-
CKH aKTUBHBIX cpeJl. BIusHIe XMMUYECKOT0 COCTaBa CUIIMKATHBIX MaTEpUAJIOB HA UX
CTOMKOCTH B arpecCUBHBIX cpefax. Cnenuduyeckue BUAbl pa3pylIeHUs] CUIMKATOB, 00y-
CJIOBJIEHHBIE X IIOPUCTOM CTPYKTYPOH.

3.3. Bzaumooeticmeue noiumepHulx Mamepuaios ¢ azpecCusHbiMU cpeoamu.

Buner paszpyuieHunil monMMepHbIX MaTepUaioB MO AeCTBUEM (DU3UUECKH U XUMHU-
YECKHU aKTUBHBIX cpell. OOpaTuMbIe U HEOOpATUMBbIE U3MEHEHHUSI CBOMCTB MOJIMMEPOB MO/
JEHCTBUEM arpeCCUBHBIX Cpell. BimsHUe cTpoeHHs] MaKpOMOJIEKYII OJIUMEpPA HA €ro XU-
MUYECKYIO U (PU3NYECKYIO CTOMKOCTD.

3.4. Bzaumooeticmeue KOMNOZUYUOHHBIX MAMEPUATO8 C A2PECCUBHBIMU CPEOAMU.

BnusHue ocobeHHOCTeN CTPOCHUS KOMIIO3UTOB Ha UX B3aUMOJIEHCTBHUE C arpecCHB-
HBIMHU CpelaMU. Y CTOWYMBOCTh KOMITO3UIITMOHHBIX MATEPUAIIOB C JUCIIEPCHBIM U BOJIOK-
HUCTBIM HamoJiHuTeNIeM. PoJib MaTpUIlbl U HAMOJHUTEIS B GOPMUPOBAHUN XUMHUUECKOM
CTOMKOCTH U MPOYHOCTHBIX XapaKTEPUCTUK KOMIIO3UIIMOHHOTO MaTepuraa.

Pazoen 4. Memoow 3auyumer om xoppo3suu.

4.1. Dnekmpoxumudeckas 3auuma mMemaios.

Kartonnas 3ammura MeTamioB ¢ MOMOIIBIO TPOTEKTOPOB. OCHOBHBIE TPUHLIUIIBI ITPO-
TEKTOPHOM 3alMTHl XUMUYECKOM aIllaparypsl U MOJ3EMHBIX cOOpykeHui. [Ipeumymect-
Ba M HEJIOCTATKU METOJIa TPOTEKTOPHOM 3alIUTHI. DIEKTPOXUMUYECKAs 3alluTa METAJIJIOB
METOJIOM KaTOJIHOM MOJISIPU3AIIMY BHEIIHUM TOKOM. [IpenMyIiiecTBa u HeIOCTaTKU METOa
KaTOJIHOM AJIEKTPO3aIUThl. AHOIHAS 3alUTa METAIIJIOB.

4.2. Hneubumopwl kopposuu.

[Tpuniun geiicTBus U 00JACTH MPUMEHEHHS] THTMOUTOPHOMN 3aIlIUTHI METAJIJIOB.
Knaccudukanyu "HTHOUTOPOB MO COCTaBY, MEXaHU3MY 3AIIIUTHOTO JIEHCTBUS U KOHTPO-
aupyeMomy mnporieccy. [IpenMyrecTBa u HeJOCTaTKM METOIa MHTHOUTOPHOM 3aIIUTHI Me-
TaJJIOB.

4.3. Obpabomxa Koppo3UOHHOU CPeObl.

YMeHbIIIeHHEe arpeCCUBHOCTH CPEJIbI C TOMOIIbIO U3MeHeHus e€ xapakrepa (pH).
CHmXeHUEe KOHIICHTPAIIUU OKUCIUTEIILHOTO KOMIIOHEHTA Cpe/ibl. Y MEHBIIICHUE COJIepiKa-
HUSI B paCTBOPaxX HOHOB-aKTUBATOPOB JIOKAJIbHBIX BUJIOB KOPPO3UOHHOIO Pa3pyLICHUS Me-
TaJJIOB.

4.4. Memannuueckue 3auummvie NOKPbIMUAL.

OcHoBHBIE TpeOOBaHUS K aHOJAHBIM U KaTOAHBIM METAITTMYECKUM MOKPBITUSIM. Me-
XaHWYeCKasi U XMMUYecKasi TOATOTOBKU MOBEPXHOCTH Mepel HaHeCeHHeM NMOKphIThsi. Oc-
HOBHBIE€ METO/Ibl HAHECEHHSI METAJUTMYECKUX 3aIIUTHBIX MOKPHITUH. ["aTbBaHUECKU Me-



toa. duddys3nonnsiit MeTon. Merammzanus (HanbsuieHue). ['opsiare 3amuTHBIE TTOKPHI-
THsL. MeTo1 MIakKupoBaHusl. XUMUYECKHE METO/bI 3aIIUThI IOBEPXHOCTU METAILIOB.

Pazoen 5. Kopposuonunas cmotikocms memasios u Cniagos.

5.1. Ilpunyunsi KOppPO3UOHHO-CMOUKO20 1€2UPOBAHUSL.

OCHOBHBIE METO/IbI TOBBIIICHUSI TEPMOJUHAMUYECKON YCTOMYMBOCTU METAIIJIOB U
CIUIaBOB. BiusiHKME NETUPYIOMIKUX 3JIEMEHTOB HA MACCHUBALIMOHHBIE XapaKTEPUCTUKUA MeE-
TAJIJIOB.

53.2. Cmanu u cnnasvl Ha 0CHOBe dicenesa.

JKene3o u HenernpoBaHHbBIE CTaIM U CIUIaBbl. OCHOBHBIE CBOMCTBA JKeJje3a, ONpeie-
JISIFOIIME €r0 KOPPO3UOHHYIO CTOMKOCTB B arpeCcCUBHBIX cpefax. O0iacTy mpuMEHEHUS
YIJIEPOJMUCTHIX CTaJer U CruiaBoB. HuskomernpoBanuele ctanu u ciiaBbl. VX npumeHneHue
B KQUECTBE KOHCTPYKIIMOHHBIX MAaTEPUATIOB MOBBIIIEHHON TpouyHOCTU. CpeaHENerupo-
BaHHBIC CTAJIM U CIUIaBhl. VIX MpUMEHEHUE B KAUECTBE KAPOCTOMKUX U KAPOTPOUYHBIX Ma-
TepuanoB. BeiCOKOJIErMpOBaHHbBIE CTAIU U CILJIaBbl. BIIUsIHUE CTPYKTYpPBl U XUMHUYECKOTO
COCTaBa CTAJICH U CIIJIABOB HA UX KOPPO3UOHHBIE U MEXAHUUECKHUE XapaKTepUCTUKU. Oc-
HOBHBIE KJIACCHI BBICOKOJIETUPOBAHHBIX CTaJICH U CIJIaBOB.

5.3. Ileemnvie memaiiivl U CNIABHL.

Menp 1 MeHbIE CIUTaBbl. AJTIOMUHUNA M aJTIOMUHUEBBIC CILIaBbl. TUTAaH U CIJIaBbI TH-
TaHa. Hukenb u HUKeneBbIe cruiaBbl. CBUHEI 1 CIUIaBBI CBUHIIA. MeTasuIbl 1JIs 3alUTHBIX
MOKPBITUH (IIMHK, KaJMH, 0J10B0). TyroriaBkue MeTaibl (TaHTall, MOJIMOIEH, BOJIb(]-
paM) U CIUIaBbl HA X OCHOBE.

5. O0pa3oBare/ibHbIE TEXHOJIOTHH

MeTtoauka npenogaBaHusl AUCHUILTUHBI « XMMHUYECKOE COMPOTUBIIEHUE MAaTEPHUAJIOB

U 3alluTa OT KOPPO3HHM» WU peanu3alis KOMIETEHTHOCTHOTO MOAXOAa B W3JIOKEHUU U
BOCTIPUATHN MaTepuaja MpeaycMaTpUBAET MCTIOIb30BAHUE CIICAYIONINX aKTUBHBIX W WH-
TEPAKTUBHBIX ()OPM MPOBEICHUS TPYMIOBLIX, HHAUBUIYATbHbIX, ayIUTOPHBIX 3aHATUH B
COUYETAaHUU C BHEAYJUTOPHOH pabOTOM C 1esbio (OpMHUPOBAHUS U Pa3BUTHUS ITpodeccro-
HaJIbHBIX HAaBBIKOB O0YYaIOLINXCS:

— MOJTrOTOBKA K BBIMOJIHEHUIO MPAKTUUECKUX 33aJJaHUI B JIaOOpaTOpHUIX BY3a;

— MOJTOTOBKA, MPEJICTaBICHUE U OOCYKICHHE MPE3eHTAlMi Ha CEMUHAPCKUX 3aHs-
THUSX;

— OpraHM3anys W TMPOBEICHUE TEKYIIEro KOHTPOJS 3HAHUHM CTYACHTOB B (opme
0JIaHKOBOT'O TECTUPOBAHUS;

Y AenbHBIM BeC 3aHATUN, TPOBOJAUMBIX B MHTEPAKTUBHBIX (POpMax, ONpenesieH riaB-
HOM 11eTbI0 00pa30BaTENBLHOM MPOTPAMMBI, 0COOEHHOCTHI0O KOHTUHTEHTA 00YyJaroIuXcs U

COACPIKAaHNEM AHUCHHUITIINHBI «XUMHYECKOE COIIPOTHUBJIICHUC MATCpHUAIIOB M 3aliuTa OT

KOPpPO3UW» M B LIEJIOM MO AUCHUIIMHE cocTaBisieT 30% ayauTOpHBIX 3aHATHI. 3aHATHA
JEKIMOHHOTO TUNa cocTaBiAoT 50% oT 00beMa ayTUTOPHBIX 3aHATUH.



6. OueHovHbIe cpeacTBAa /51 TEKYLIEro KOHTPOJISl YCIeBaeMOCTH, IPOMEKYTOYHOM
aTTecTaluy M0 UTOraM OCBOEHUS TUCIHHUILJIMHBI U Y4eOHO-MeTOoAu4ecKoe odecrneye-
HHE CAMOCTOSITEJIbHOW PadoThI CTY/IEHTOB

Texkymui KOHTPOJIb YCIIEBAEMOCTH U IPOMEKYTOYHOM aTTECTALMK MPOBOJSATCS 1O
CJIEIYIOLUM KPUTEPHUIM:
— OTBETHI CTYIEHTA Ha BOIIPOCHI KapT TEKYLIErO0 KOHTPOJIS;
— 3aIuTa JJabopaTOPHBIX pabdoOT.

6.1. ®oH/1 O1IEHOYHBIX CPEJICTB JJIfl POBEIeHUS MPOMEKYTOUHOM aTTecTAlMU 00Y-
YAKUMXCH 0 JUCHUILINHE (MOYJII0)

6.1.1. IlepeueHb KOMIETEHIIMM C yKa3aHUEM ATalloB UX (POpMHUpPOBaHUS B MPOIIECCE OC-
BOCHUS 00pa30BaTeNIbHON IPOrpaMMBbI IIPEACTaBIICH B Ta0IuIE 1.

B nporniecce ocBoenusi oOpa3zoBaTeIbHON MPOrpaMMbl JJAHHBIE KOMIIETEHIIUU, B TOM
YHUCJI€ UX OT/ENIbHbIE KOMIIOHEHTHI, (JOPMHUPYETCS MOATATHO B XOJ€ OCBOEHUSI 00ydaro-
IIUMUCS TUCUUIUIUH (MOJyJeH), MPAaKTUK B COOTBETCTBUU C YYEOHBIM IJIAHOM U KaJIeH-
JTapHBIM TpadukoM yueOHOro mpoiiecca.

6.1.2. Onucanue nokazaTesie U KpUTepueB OICHUBAHUS KOMIIETCHIINH, POopMUPYEeMBbIX
10 UTOT'aM OCBOCHUS JUCHUILITUHBI (MOYJIs1), ONIMCAHUE [IKAJl OIICHUBAHUS.

[TokazaTenem OIleHMBAHWS KOMITETCHIIMH Ha Pa3IMYHBIX dTamax uX (OPMHUPOBAHUS
SIBJISICTCS] TOCTHKCHUE O0YUYaIOIIMMUCS TUIAHUPYEMBIX PE3yJIbTaTOB OOYYCHUS 1O JUCITH-
iuHe (MOYJIIO).



ITK-15 — ¢cnocoGHOCTH MPOEKTHPOBATH TEXHOJIOTHYECKHE MPOLECChI (B COCTaBe AaBTOPCKOI0 KOJLUIEKTHBA),
B TOM YHCJIe C HCIO0JIb30BAHMEM AaBTOMATH3HPOBAHHBIX CHCTEM MOJAT0TOBKH MPOU3BO/ICTBA.

Kputepun onennBanns

IToka3zareJib
2 3 4 5
3HATh: OCHOBHI | OOyJaromuics OO0yyvaromuiicst JeMOHCT- B nenom nemonctpupyer | JlemoHCTpHpYeT moI-
TEOPHH KOPPO- | JEMOHCTPHUPYET pHUpYET MOBEPXHOCTHOE COOTBETCTBHE 3HAHHI MO0 | HOE COOTBETCTBHE

31U OCHOBHBIX

IMOJIHOC OTCYTCT-

3HaHHE 110 TEOPHU KOPPO-

TCOPHUU KOPPO3UU KOHCT-

3HAHUM 110 TCOpUHU

KOHCTPYKIIH- BUE WM HEOCTa- | 3UM KOHCTPYKLIMOHHBIX PYKLIMOHHBIX MaTepHa- KOPPO3HUHU KOHCTPYK-
OHHBIX MaTe- TOYHOE COOTBETCT- | MaTrepuainoB. [lomyckatorcsi | 0B, [Ipy M3n0KE€HUM 1I0- | HUOHHBIX MaTEPHUAIIOB.
pHanos. BUE 3HAHUI1 B 00- 3HAYNTENbHBIE OIINOKH B JIOKEHUH, XapaKTepH- [posBrsieT croco0-
JIACTH TEOPUH KOP- | M3JI0KEHUH CYILIECTBA BO- | 3YIOIIUX HEOOXOIMMBIH HOCTb TBOPYECKH HC-
PO3HHU KOHCTPYK- IIPOCa U HEAOCTATOYHOCTh | YPOBEHb 3HAHUH 110 JaH- | [I0JIb30BATh 3HAHUS
IUOHHBIX MaTe- 3HAHWI 10 PAAY MOKa3zaTe- | HOMY MOKa3aTelnto, 10- NpY pelIeHUH WHXKe-
pHaoB. neit. OOywaromuiics uc- MYCKAIOTCSl HETOYHOCTH. | HEPHBIX 3a]ad.
IIBITBIBAET 3aTPYAHEHUS 10
WCIIOJIB30BaHUIO 3HAaHUH B
HOBBIX CUTYyallUAX.
yMeTh: BbI- OOyuaromuiics He | OOydaromuiicst 1eMOHCT- OO0yuaromuiics geMoHcT- | OOydatomuiics me-

MOJIHATH OITH-
MaJIbHBIA BBI-
00p KOHCTPYK-
LIUOHHBIX Ma-
TEPUAJIOB Ha
OCHOBE TIOJTY-
YCHHBIX 3HA-
HUM, a TaKXKe ¢
HCITOJIb30BaHU-
€M BHEITHUX
JIUTEPATYPHBIX
HMCTOYHHUKOB.

yMeeT WIH B He-
JIOCTaTOYHOU cTe-
TIEHU YMEEeT BhI-
MIOJIHATH BBIOOD
OCHOBHBIX KOHCT-
PYKIIMOHHBIX Ma-
TEPUAJIOB.

pUpYeT HEMOIHOE COOTBET-
CTBHE YMEHHUS BBIIIOJIHATD
BEIOOP OCHOBHBIX KOHCT-
PYKLMOHHBIX MaT€PUAIIOB.
Jonyckarorcs 3HaUNUTEb-
HBI€ OIIMOKU U HETOYHOCTH
B TIPOM3BEIEHHOM BHIOOpE
MaTepHuaoB.

pUpYeT A0CTaTOYHOE 3HA-
HHE 110 BBIIOJIHEHUIO BbI-
00pa OCHOBHBIX KOHCT-
PYKIIMOHHBIX MaTepHa-
noB. Jlonyckaet He3HAYU-
TeJIbHBIE OIINOKHU B U3-
JIOKCHHUH MOJIOKEHHH I10
JTAaHHOMY TTOKa3aTellto.

MOHCTpPUPYET J0CTa-
TOYHOE 3HAHHUE T10 BbI-
TIOJTHEHUIO BBIOOpa
OCHOBHBIX KOHCTPYK-
UOHHBIX MaTCPHAJIOB.
Bnonxe opueHTHpYET-
Csl B TEOPETUUECKUX
OCHOBAX 3TOr0 BOIIPO-
ca.

BJIaJIeTh: CO-
BPEMEHHBIMU
METOAAMHU pe-
IIeHHS 3314
3aIUTHI OT
KOPPO3HH Ma-
IITMH | afmapa-
TOB.

OOGyuatomuiics He
BJIaJICCT WU B He-
JIOCTATOYHOM CTe-
TICHH BJIAJICeT Me-
TOJIaMU 3aIHUThI OT
KOPPO3WU MaIlIuH
1 arnmapaToB.

OO0yyaroiuiics BiajaeeT
METOIaMH 3aIUTHI OT KOP-
PO3UH MalllMH | araparos,
OJTHAKO JIOITyCKaeT 3HAuH-
TEJIbHBIE OIIMOKHU, 00Y-
CJTOBJICHHBIC HEJIOCTATOY-
HBIMHU 3HAHUSMHU 10 TEOPHUH
3THX METOIOB.

OO0yyJaroIuncs JeMOHCT-
pHPYET JI0CTaTOYHbIC
3HAHUS 110 COBPEMEHHBIM
METO/aM 3aIIUTHI OT KOP-
PO3WH MAIIIVH U arnapa-
TOB. JlomycKaroTcs He-
3HAYUTEIIbHBIE HETOYHO-
CTH B TIPEAIOIAraeMBIX
JEUCTBUAX TI0 peajn3a-
MU TIPEUTOKEHHBIX Me-
TOJOB.

OO6yuatomuiics ne-
MOHCTPHPYET A0CTa-
TOYHBIE 3HAHUS TIO CO-
BpPEMEHHBIM METOAaM
3alIUTHI OT KOPPO3UH
MAIIMH U aIaparoB.
OO0yuaromuics BIIOTHE
OpPUCHTHUPYETCS B BbI-
Oope pereHuit mpu
BBITIOJTHEHUU KOH-
KpETHOM 3aJ1a4u.

[ITkabl OLIEHUBAHUS PE3YJIBTATOB MPOMEKYTOUHOM aTTECTAMA U UX OIIMCAHHUE:

dopMa NPOMEKYTOYHOM aTTECTALMM: 3a4YeT.

[IpomexyTouHasi arrectanusi oOydaromuxcs B ¢opme 3adéTa MpOBOJIUTCS MO pe-

3yJbTaTaM BBIMOJHEHUS! BCEX BHUJIOB y4e€OHOUM pabOThl, MPEAYCMOTPEHHBIX YUEOHBIM IL1a-

HOM IO JAHHOW UCUHUILIMHE (MOAYIIO), IPU 3TOM YUYHUTHIBAIOTCS PE3YNbTAThl TEKYILETO

KOHTPOJIA YCIICBACMOCTHU B TCYCHUC CEMCCTPA. OHGHK& CTCIICHU NOCTHMIXXCHMUS o6yan01uH—




MUCS TTITAHUPYEMBIX PE3YJIbTaTOB O0YUYEHUS MO ITUCHIUTUINHE (MOJYJII0) MTPOBOIUTCS TIpe-
nojaBaTesieM, BeAYIIUM 3aHATHsI TI0 JTUCHMILUIMHE (MOIYIII0) METO0M IKCIIEPTHON OICH-
k. [To uToram mpoMeKyTOYHON aTTeCTalluu IO JUCHMIUIMHE (MOIYJI0) BBICTABISCTCS
OIICHKA «3a4YTCHO)» MJIU «HE 3aUTCHO.

K npomescymounoti ammecmayuu 0onyckaromcs moabKo ChyO0eHmul, 8bINOJHUSUIUE BCe
8UObl YuebHOU pabomul, npedycmompeHnusie pabouel npocpammoi no oucyuniuve «Kop-
PO3us U 3auuma 000py008aHus» (8bINOIHEHbl U 3aWUUeHbL 8ce 1abopamopHble pabomel,
BbINOIHEHbL 3A0AHUSL MEKYWe20 KOHMPOIIs).

Ixamaa one-
HUBAHUA

Onucanune

BoinmonHensl Bce BUAbI yueOHOH paboOThl, MpeayCcMOTpEHHbIE yueOHBIM ILIa-
HOM. CTyJIeHT AEMOHCTPUPYET COOTBETCTBUE 3HAHUM, YMEHUI, HABBIKOB MPH-
BEJICHHBIM B TaOJMIaX MOKa3aTeNlsM, ONEPUPYET MPHUOOPETEHHBIMH 3HAHUSI-
3adTeHo MU, YMEHUSIMH, HaBbIKAMU, IPUMEHSET UX B CUTYalMsIX MOBBIIIEHHOW CIOXK-
HocTH. [Ipu 3TOM MOryT OBITH MOMYIIEHBI HE3HAYMUTEIbHBIC OIMOKH, HETOY-
HOCTH, 3aTPYJHEHUs TMPU AHATUTHYECKUX OIepalusix, MepeHoce 3HAHUA U
YMEHU Ha HOBbIC, HECTAHIAPTHBIE CUTYAIIUHU.

He BbimonneH onuH wim Oosiee BUAOB y4eOHOH pabOTHI, MPEayCMOTPEHHBIX
yueOHbIM T1aHOM. CTYJIEHT JEMOHCTPUPYET HEMOJTHOE COOTBETCTBHIE 3HAHUH,
H YMEHHM, HABBIKOB INPUBEJACHHBIM B TaOJIUIaX IOKa3aTeisiM, IOIMYCKAaITCs
© SAATEHO 3HAYUTEJIbHbIE OIIUOKU, IPOSBISAETCSI OTCYTCTBUE 3HAHUM, YMEHU, HAaBBIKOB
II0 PsIly TIOKa3aTelsled, CTYI€HT UCIIBIThIBACT 3HAUUTEIIbHBIC 3aTPYAHEHUS IPU

OINICPpHUPOBAHUU 3HAHUAMU U YMCHUAMU IIPU UX ICPECHOCEC HA HOBLIC CUTYAIIUH.

@DOH/1bI OLIEHOYHBIX CPEJICTB MPEACTaBICHbI B MPUIIoKeHUU 1 Kk paboyeil mporpamme.



[Mpunoxenue 1 k
paboueii mporpamMme

MMHUCTEPCTBO OBPA3OBAHUS Y HAYKU POCCUICKOM OENEPAIIUN
DEJIEPAJIBHOE I'OCYJAPCTBEHHOE BIOJDKETHOE OBPA3OBATEJIbHOE YUPEXKJEHVE BBICIHIEI'O OBPA30OBAHIIA

«MOCKOBCKUM MOJUTEXHUYECKUN YHUBEPCUTET»
(MOCKOBCKHH MMOJIUTEX)

Hanpagsnenue 18.05.01 «XuMuueckas TEXHOJIOTHS SHEPTOHACKIIICHHBIX MAaTEPUAJIOB U U3ICIIHI»

Crennanusanus «ABTOMaTU3UPOBAHHOE MPOU3BOICTBO XUMUYECKUX MTPEATIPUATHIIN

®opma 00yyeHus: ouHas

Bun npodeccronanshoii gesrensaoctu: (B coorBerctBun ¢ ®I'OC BO)

Kadenpa: « AnimapatypHoe opopMiIeHHE U aBTOMATHU3AIUSI TEXHOJIOTUYECKUX

IIPOU3BOACTB»

®OH/J OUEHOYHBIX CPEJICTB
MO AU CHHUIIJIMHE
«XHUMHYECKOe CONMPOTUBJIEHHE MATEPHAJIOB U 3aIUTA OT KOPPO3HM))

Cocrag: 1. Ilaciopt poHIa OIIEHOYHBIX CPEICTB.

2. OnucaHue OLIEHOYHBIX CPE/ICTB.

CocraBurenn: Jledenen J1.J1.

Mocksa, 2020 rox



Taomuma 1

MOKA3ATEJIb YPOBHA COOPMUPOBAHHOCTWU KOMMNETEHLMA

«XHMHYeCcKoe CONPOTHBJICHNE MATEPHAJIOB U 3aAIIATA 0T KOPPO3HU»

®I'0C BO 18.05.01 «Xumuyeckas TEXHOJIOTHS SHEPTrOHACHIIIIEHHBIX MAaTEPUAJIOB M H3CITHIN

B mporiecce 0cBOeHUS TaHHOM TUCHUIUIMHBI CTYACHT (POPMUPYET U IEMOHCTPUPYET CIEAYIOIINE KOMIIETECHINH

KOJLLeKMUBa), 8 mom
yucie ¢ UCNOJIb306d-
HUeM A8MOMAMU3U-
poBaHHBIX cucmem
1n0020MOBKU NPOU3-
soocmea.

'YMeTh: BBIIOIHATE HACTPOUKY U
IMPOBOJUTH U3MEPEHUS C UCIIOIb-
BOBaHHEM JIa0OpaTOPHOTO 000PY-
TOBaHUS U MTPUOOPOB.

Buaagerb: MeTromaMu IPaBUIIBHOU
MHTEpIpETAlMd  Pe3yJabTaTOB UC-
CIEAOBAaHUM W MPEACTaBICHUS I10-
TydeHHON MHGOpMAITUH.

1 1aboparop-
HBIC 3aHATHA.

KOMIETEHIIUA IlepeyeHb KOMIIOHEHTOB Texnonorusa | @opma CreneHu ypoBHeii 0CBOCHHMSI KOMIIETeHIIUH

MHIEKC | ®OPMYJINPOBKA (l)OpMI/IpOBa- OII€HOYHO-

HUSI KOMIIe- [0 CpelcT-
TeHIUH Ba**

IIK-15 |cmocodHOCTD npoex- [3HaTh: OCHOBHBIE BUABI 00opyno- lekuuu, ca- K, KC, YO, T|ba3oBblii ypoBeHb — IPOBEACHNUE HAYYHBIX
mupoeams mexHoio- [BaHUA U amllapaTypsl A IPOBE-  MOCTOSITENb- MCCIIeIOBaHUI KOPPO3HOHHBIX CUCTEM M aHa-
euuecKkue npoyeccel (6 |NIEHUS UCCIIEAOBAaHUM KOPPO3HOH- [Has paboTa, UTH3 TOJTYy4YE€HHBIX JTaHHbIX.
cocmase asmopcKoeo [HBIX CHCTEM. CEMHHAPCKHe IloBbIlIeHHBII YPOBEHB — ITPOBECHNE HAYY-

HBIX I/ICCHG}IOBaHI/Iﬁ KOppOSI/IOHHBIX CUCTEM U
QHAJTN3 TIOJYYCHHBIX JTAHHBIX TIPU Tapaljieiib-
HOM HCIIOJIb30BaHUH PA3IMYHBIX METOIOB HC-
CJIEIOBAHMS.

**- CokpamieHus GopM OIIEHOYHBIX CPENCTB CM. B TIpuitoxkeHnu 2 k PI1.




[punoxenne 2
K paboueii nporpamme

Hepeqeﬂb OLCHOYHBIX CPEACTB 110 JUCHUIIJIHHE

«XuMHYeCcKOe CONPOTUBJIEHHE MATEPHAJIOB U 3AIIUTA 0T KOPPO3UN»

Hauveroanne [IpencraBnenue oueHoOY
Ne | onenounoro cpea- Kparkas xapakTepucTrKa OLLEHOYHOTO I-II)OFO epenetsa B GOC
oC CTBA cpeicTBa p
CpelcTBO KOHTPOJS YCBOGHHS Y4eOHOTO
MaTepualia TEeMbI, pas3jiela WM Pas3eioB
Komnoxksuym P » DA pasit Bompocsl 1o Te-
1 TTACITUTIIIMHBI, OPTAaHMU30BaHHOE KaK yueOHOe
(K) Mam/pa3aenaM JUCIUTLTTHBI
3aHSATHE B BHUJE coOeceqoBaHUs I€Iarory-
yeckoro paboTHHKA C 00YYarOIIMMHUCS.
. OLIEHOYHBIE ~ CPE/ICTBA,  IMO3BOJISIOINE
Kpyrusiit cron, nuc- [IepeyeHp AUCKYCCHOHHBIX
BKJIIOUUTH OOydaroluxcst B Mpolecc o0cy-
KYCCHSI, IOJIEMHKa, TeM JJIs IPOBECHUS KPYT-
2 PKIICHUSI CIIOPHOTO BOIPOCA, MPOOJIEMBI U
JUCITYT, 1e0aThl ITOTO CTOJIA, AUCKYCCHH, TTO0-
OLICHUTh WX YMEHHUE apryMEHTHUpPOBATh COO-
(KC) MEeMUKHU, TUCITyTa, 1e0aTOB
CTBEHHYIO TOUKY 3PCHHUSI.
CpelcTBO KOHTPOJISI, OpPraHW30BaHHOE Kak
crieraibHass Oecela Ienaroru4eckoro pa-
VYcrHblii onpoc O0oTHUKA ¢ O0ydYarolUMCSl Ha TeMbl, CBS3aH- BOIDOCH 10 Te
. . IIPOCHI 110 Te-
3 cobeceioBaHne, [HBIC ¢ U3YYaeMOH JUCIUIUIMHOW, W PacCUh- D
N MaM/pazziesiaM JUCITUTITUHBI
(YO) TaHHOE Ha BBISICHEHHE 0o0beMa 3HaHWH 00y-
YAIOIIEroCsl 1O OMPEICTICHHOMY pa3lieny, Te-
Me, mpobreme U T.11.
Cuctema CTaHAAPTU3UPOBAHHBIX 3aJIaHHH,
Tect [MO3BOJISIONIAS ABTOMATU3UPOBATh MPOLIE .
4 IH 13 P Ii APy MDoH TEeCTOBBIX 3aJJaHNI
(T) M3MEpEHUs] YpOBHS 3HAHUM U yMEHUiM 00y-

YJaroIicrocs.




7. YueOHO-MeTOANYeCKOe U HHPOPMAIIMOHHOE oOecreuyeHre JUCHUIINHbI

a) OCHOBHAf JIUTEepaTypa:
1. [TaxomoB B.C. Koppo3ust metaiioB u ciiaBoB. CripaBoyHUK. B 1ByX KHuUrax. —
M.: Hayka u Texnonoruu, 2013. — 448+544 c.
2. [TaxomoB B.C., IlleBueHko A.A. XUMUYECKOE COMPOTUBIICHHE MATEPUAIIOB U 3a-
uta oT Kopposzuu. — M.: Xumus, KonocC, 2009. — 444 c.

0) 1oNOJIHMTE/IbHAs JIUTepaTypa:
1. llleByenko A.A. X¥MHYECKOE COMPOTUBICHUE HEMETAIUIMUECKUX MATEpUAJIOB U
3ammTa ot kopposun. — M.: Xumus, KomocC, 2004. — 248 c.
2. l'ocynapcTBeHHBIE CTaHIAPTHI, YIIOMSIHYTHIE B TEKCTE TPOTPAMMBI.

B) IPOrpaMMHOe o0ecrnievyeHre U HHTePHeT-pecypcehbl:
[IporpamMmMHOe obecrieueHre He MPEyCMOTPEHO.

BapuaHTbhl KOHTPOJIBHBIX 33aJaHUM IO JUCUUIUIMHE IIPEACTaBJICHbI HAa CTPAHUIIEC
http:vk.com/hsmizk.

8. MaTepua/IbHO-TeXHHYECKOe o0ecnevyeHne TUCIUIIUHBI

CrnenmanusupoBaHHas yueOHas J1adbopaTopus kKadeapsl «AnmaparypHoe odopmiie-
HUC W aBTOMATH3AIMS TEXHOJOTHYECKHX MPOomM3BOACTB» Aya. AB-4105, ocHameHHas
0o00opynoBaHUEM JIS U3Y4YEHHUS KOPPO3MOHHBIX mpoiieccoB. [Ipu mpoBeaeHuu adbopa-
TOPHBIX PabOT CTYJEHTHI UCIOIB3YIOT JJA0OPATOPHBINA MPAKTUKYM, UMEIOIIUICS Ha yKa-
3aHHOMU BBIIIE CTPAHUIIE B UHTEPHETE.

9. MeToau4yecKue peKOMEHIAlMU IS CAMOCTOSITEIbHOI paboThl CTYJ€HTOB

Pexomenmanmu mo caMmocTosATEILHOM paboTe CTYIEHTHI OJIyYaloT OT Mperno/iaBaTe-
JI1 BO BpEMsI ayAUTOPHBIX 3aHATUN.



10. MeToauyeckue peKOMeHIAUM JIsl PenoaBaTeisi

[Iporpamma cocrtaBiieHa B COOTBETCTBHH ¢ DenepaibHbIM rocyAapCTBEHHBIM 00pa-
30BaTeIbHBIM CTAaHAAPTOM BBICIIETO OOpa30BaHUSl [0 HAMPAaBICHUIO MOATOTOBKH
18.05.01 «Xumuueckasi TEXHOJIOTUSI SHEPIOHACHIIICHHBIX MATEPHAIIOB U U3JIETUI», CIie-
Uaan3anns « ABTOMaTU3UPOBAHHOE MTPOU3BOACTBO XUMUYECKUX TPEINPUATUI.

IIporpammy cocraBu.I:

JIOLICHT, K.T.H. [J1ebenen J1.J1./

[Iporpamma yTBepkeHa Ha 3acelaHnu Kadeapsl «AnmapaTypHoe ohopMileHUE H
aBTOMATH3aIIM TEXHOJOTHYECKUX TTPOU3BOJICTBY «  » 2020 r., mpoToKOJI
Ne

3aBenyromuii kadeapon
npodeccop, 1. T. H. IM.B. I'enepainos/



Ipunosxcenue

CTpyKTypa U colep:kaHue TUCHUIIMHBI «XHMHYeCKoe CONPOTUBJIEHHE MATEPHAJIOB 1 3AIIIUTA 0T KOPPO3UN»

IO HaIIpaBJICHUIO 18.05.01 «XumMu4yeckasi TEXHOJIOTHS IHEPIrOHACBIIICHHBIX MAaTECPHUAJIOB A I/I3I[eJII/II7[»

Cneunaﬂnsaunﬂ «ABTOMaTI/I3I/IpOBaHHOe NMpon3BOACTBO XUMMNYIECCKHUX HpCIllePISITHﬁ»

(cmemmasucT)
Buabl yueOHoi padoThl, Dop-
= 4 BKJIIOYASl CAMOCTOATEILHYIO Buabl camocTosiTeIbHOM padoThI MBI aT-
= =
Paznen 2 g g paboTy CTy1€HTOB, CTYACHTOB TecTa-
%)
an 8 = § U TPYAOEMKOCTb B 4Yacax 197071
J | I/C | Jla6 | CPC | KCP | K.P. | K.II. | PI'P | Pedepar | K/p | D | 3
Beenenue. Kiaccudukanus Koppo3uu
MeTaiioB. MeToapl 60ps0OBI ¢ KOPPO3H-
1 |eit. OcuoBuble Tepmunubl u ompenene- | 10 2 2 6
HUSL
OCHOBBI TEOPUH AIIEKTPOXUMHIECKON
Koppo3uu. MexaHnu3m, TepMOJUHAMHKA
2 | ¥ KMHETHKa >JIeKTPOXMMHYECKOH Kop- 10 4 2 6
PO3UH METAJLIOB.
[MonroroBka k naboparopHOH paboTe
«BausHuE CTPYKTYpHOU HEOJAHOPOIHO-
3 | ctu meramioB Ha kopposuio mpu Boc- | 10 2 6
CTaHOBIICHHH KaTHOHOB BOJIOPOIa.
Jlaboparopnass ~ pabora  «BiumsHue
4 | CTPYKTYpHOH HEOXHOPOXHOCTH MeTaj- 10 2 6
JIOB Ha KOPPO3HIO MPH BOCCTAHOBIICHUH
KaTHOHOB BOJIOPOJIA».
O06paboTka 1 00CyX)/IeHUE PE3YJILTATOB
naboparopHoii paboTh «BiusiHIe
5 | CTPYKTYPHOI HEOXHOPOJIHOCTH MeTall- 10 2 6
JIOB Ha KOPPO3UIO MIPU BOCCTAHOBJICHUH
KaTHOHOB BOJIOPOJIa».




BrusHue BHENIHUX M BHYTPEHHUX (ak-
TOPOB Ha JIIEKTPOXUMHUYECKYIO KOPPO-
3uto MetaoB. Kopposus moa neiictBu-
€M arpecCUBHOM cCpenbl U MeXaHude-
CKUX HaIpsHKEHUN.

10

T'azoBas koppo3usi MeTtaioB. Mexa-
HU3M, TEPMOJMHAMHUKA U KHWHETHKA Ta-
30BOM KOPPO3HH.

10

BnusiHue BHEIIHMX U BHYTPEHHHX (ak-
TOPOB Ha ra30BYI0 KOPPO3UIO METAIJIOB.
XumuuecKasi KOpposusi B )KUJIKHX Cpe-
Jax.

10

[ToaroroBka k 1abopaTopHOit paboTe
«Koppo3sust MeTannoB npu BOCCTaHOB-
JICHUH KUCIIOPOJay.

10

10

Jlaboparopnas pabota «Kopposwus Me-
TaJUTOB MIPY BOCCTAHOBJICHUH KUCIIOPO-
Jay.

10

10

11

O0paboTka 1 00Cyx)IeHUE PE3yILTATOB
nabopaTopHOi padoTsl «Kopposus me-

TaJUIOB MIPY BOCCTAHOBJICHUH KUCIIOPO-

Jay.

10

11

12

DNIEeKTPOXUMHIYECKAsl 3aIUTa METAJIIOB.
IIpenmyiecTBa U HEAOCTATKU METOJOB
KaTOJHOM W aHOJJHOM 3aIllUTHI.

10

12

13

Wuruduropsr kopposun. Kitaccuduka-
U1 UHTUOUTOPOB IO COCTaBY, MeXa-
HU3MY 3allUTHOTO AEUCTBUS U KOHTPO-
JIupyeMoMy Ipoleccy. MeTtajuindyeckue
3amuTHBIE TOKpBITHS. [loaroroBka 3a-
IMIAEMON TTIOBEPXHOCTH MEpe]] HaHe-
CEHHEM IMOKPHITH. MeTobpl HaHECEHUS
METAJUIMYECKUX TOKPBITUI.

10

13

14

O0paboTKa KOPPO3UOHHOU CPE/IBI.
YMeHBIIICHHE arpeCCUBHOCTH CPEIbI C
MOMOINIBI0 U3MEHEHUS €€ XapaKkTepa,
CHMIKCHHA KOHIICHTPALUNU OKUCIIUTEIIA U
HOHOB-aKTHBATOPOB.

10

14




IToaroroBka k abopaTopHOit paboTe

15 | «IloTeHnmanel MeTamIoOB B pacTBOpPax 10 15 2 6
SIIEKTPOJIUTOBY.
Jlaboparophas padota «IloTeHIrab!

16 | merannoB B pacTBOpPAxX AMEKTPOITHTOBY. 10 16 2 6
O06paboTka 1 00Cy)AeHUE PE3yILTATOB
71abopaTopHOi paboThl «IToTeHIHaTbI

17 PATOPHON 10 | 17 2 6
METAJIOB B PACTBOPAX 3JIEKTPOIUTOBY.
Koppo3uonHas cTONKOCTh METAIIJIOB U

18 | cnimaBoB. CTanu u criaBbl HA OCHOBE 10 18 6 2 6
esesa. [[BeTHBIE METAJUIBI U CIUIABHL.

dopma arrecTaruu 10 19-20

Bcero yacoB no gucnuriinHe 10 36 | 18 18 108




