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1. Ileau ocBOeHMS AU CHUILIHHBI

B cooTBeTcTBUU ¢ TOCYAapCTBEHHBIM 00pa30BaTEIbHBIM CTAHAAPTOM TUCIUILTHHA « XHUMH-
YEeCKOe CONPOTUBIICHHE MATEPUaJOB M 3allUTa OT KOPPO3UN» SBIISETCS HEOTHEMIIEMOW YacTbhIO
y4eOHOro mporecca MOATOTOBKH CIEUUAIHCTOB 0 CHenuain3auun « ABTOMAaTU3UPOBAHHOE
MIPOU3BOJACTBO XUMUYECKUX MPEAPUATHAN.

K oCHOBHBIM mesiM OCBOCHUSA IUCIUIUIMHBI «XUMHUYECKOE CONPOTUBICHUE MaTCpH-
aJIOB U 3aIlUTa OT KOPPO3UI» CIEIYET OTHECTH:

— ri1yookasi mpodeccuoHalibHas MOArOTOBKA CIIEHUAINCTa, 00ECIeUnBaOIIas YCIEUTHOE OCBOE-
HUe 00JIaCTH 3HaHUM MO aHTUKOPPO3UOHHOM 3aIIUTe MAIIMH U 000PYI0BAHHUS.

K ocHOBHBIM 321a4aM OCBOEHUS JUCHUIUIMHBI «XUMHYECKOE COMPOTUBICHHE MaTEpH-
aJIOB U 3aILUTa OT KOPPO3UM» CIECAYET OTHECTH:

— OCBOCHHME COBPEMEHHBIX 00JIacTel 3HAHUU 0 TEOPUH KOPPO3HOHHBIX MPOIIECCOB U Me-
TOJIOB 3aIUTHI OT KOPPO3UH;

— OCBOCHUE MPHUHIIUIIOB KOHCTPYHUPOBAHMS W AaHTUKOPPO3UOHHOM 3alIUTH MAIIMH W ariapaToB
XUMHUYECKUX, HE(PTEXUMUUECKUX U OMOTEXHOJIOTHYECKHUX MMPOU3BOJICTB.

2. Mecto mucuunimubl B cTpykType OOII cnenuanurera

JuctumiHa «XuMu9IecKoe COMPOTUBICHHE MAaTEPHAIOB U 3alUTa OT KOPPO3HU» OTHO-
CUTCSl K BapHaTUBHOM yacTu 6a30Boro 010ka b1 ocHoBHOI 00pa3zoBaTeIbHON MTPOrpaMMbI
CHICIUAIUTETA.

JIucrIuinHa B3aMMOCBsI3aHa JIOTUYECKH M COJIEPIKATEIbHO-METOIMYECKH CO CIEy-
IOIIUMHU TUCIUIUIMHAMU U TipakTukamu OOIT:

— 00111ast 1 HeOpraHUYecKasi XuMus;

— KOHCTPYKITMOHHBIE MAaTEPHAIIBI M TEXHOJIOTHS MAITMHOCTPOCHMS;
— MPOIIECCHI U anmapaThl XUMUYIECKOW TEXHOJIOTHH;

— MaTepuagoBe/ICHUE.

DTO MO3BOJISIET CTPOUTH KYPC «XHMMHUECKOE COMPOTHBICHUE MATEPHATIOB U 3alllUTa OT
KOppO3uM», ONMUPAsICh HA MMCIONIUICS Oarak MPHOOPETCHHBIX CTYJACHTAMHM HAy4YHBIX U
MPUKIIAAHBIX 3HAHUM.

CtyaeHTsl JOJKHBI 00J1a/1aTh KOMIIETEHIMAMU 110 1.5 « TpeGoBaHus K pe3yiibTaTaM
OCBOCHHUSI TIPOrpaMMBbl crieruanureray denepanbHOr0 rocyAapCTBEHHOIO0 00pa3oBaTeib-
HOTO CTaHJapTa BhICIIET0 TpodeccruoHaabHOro 00pa3oBanus mo HampasiaeHuto 18.05.01
«XUMHUYECKasi TEXHOJIOTHS SHEPTOHACKIIIEHHBIX MaTEPUAJIOB U U3CITHID.



3. IlepeveHb MJIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHHsI M0 IUCHUIJIMHE, COOTHE-
CEeHHbIE ¢ IVIAHMPYEMbIMHU Pe3yJbTATAMH OCBOCHUS 00pa30BaTeJIbHOM MPOrPAMMbI

B pe3ynbrare OCBOCHHS JTUCUUIUIMHBI y OOydarommxcs (GOpMHUPYIOTCS CEAYIOLINe
KOMIIETEHLIUU U JIOJKHBI OBITh JTIOCTUTHYTHI CIEAYIOIINE PE3yibTaThl OOYUEHHs KaK dTam
(bopMHpPOBaHUS COOTBETCTBYIOIINX KOMITETECHIIMIA:

B pe3yabTarte ocBoe-
HHsA 00pa3oBaTeILHOM

Koa xommne- IlepeueHs MIaHNUPYeMBbIX pPe3yJIbTATOB

4 nporpamMmsbI 00y-
* | TeHIIUM . 0o0y4eHHUsI 0 AUCHMILIMHE
YAKIIHICS J0JIKEH
o0Js1agaTh
[IK-15 CIOCOOHOCTBIO IPOEKTU- | 3HATh: OCHOBBI TEOPUU KOPPO3HH OCHOBHBIX

POBATb TCXHOJIOTNYC- KOHCTPYKIHUOHHBIX MAaTCPUAJIOB,
CKHe mporuecchl (B yMeTb: BBINOJIHATh ONTUMAaJIbHBIN BHIOOD
COCTaB€ aBTOPCKOI'0 KOHCTPYKLMOHHBIX MaT€pHaJIOB HA OCHOBE I10-
KOJUJICKTHBA), B TOM YHC- | JIyYEHHBIX 3HAHUI1, a TAKXKE C UCIIOJIb30BAHUEM
JIC€ C UCIIO0JIBb30BaHUCM BHCIIHUX JIMTCPATYPHBIX NCTOUYHUKOB,
ABTOMATHU3UPOBAHHBIX BJIa/IeTh: COBPEMEHHBIMH METO/IaMHU PELLICHUS
CHUCTEM IIOATIOTOBKH 3aaY 3allliThl OT KOPPO3WH MAIIIUH U aIrIlapa-
IPOU3BOJICTBA. TOB.

CTpykTypa u coaep:KaHue TUCHUNINHBI

OO6miast TpyA0EMKOCTb JAUCIUIIMHBI COCTaBIIIET S5 3a4eTHBIX eauHull, T.e. 180 aka-
neMudeckux 4acoB (u3 Hux 108 yacoB — camocTosiTenbHast paboTa CTYIEHTOB).

Paznensl nuctuuminHbel « XMMAYECKOE CONPOTHUBICHUE MATEPUAIIOB U 3aIlUTa OT KOP-
po3um» m3ydarorcs Ha 10 cemecTpe maToro Kypca. 3aHsATHS BKIIOYAIOT B ceOs JeKiuu (2
yaca B HeZenmo — 36 gacoB), tabopartopusie 3anstus (1 gac B Hegenro — 18 gacoB), mpax-
THYeCKue U cemuHapckue 3ansaTusi (1 yac B Hemenmo — 18 wacoB). UrtoroBas ¢opma
KOHTPOJIS — 3a4€T.

CtpykTypa U cojiep>KaHHe NUCIUIUIMHBI « XUMUYECKOE COMPOTUBJIEHNE MAaTEpUATIOB

M 3al(uTa OT KOPpO3un» 10 CpoOKaM U BUJaM pa6OTBI OTPa’XCHLI B ITPUJIOKCHUM.

Conep:xanme pa3aesoB JTUCUMILIMHbBI



Beeoenue.

Onpenenenue NOHATHS “KOppo3us’. 3HaueHHe OOpbObI C KOPPO3UEH. DKOJIOTHYE-
CKH€ acCHeKThl Koppo3un MetamioB. Knaccudukanus koppo3un meramioB. MeToas! 60pb-
OBl C KOPPO3HUEH.

OcHosHble mepMuHblL U ONpeoeleHUs:

«KOPPO3USI METAIJIOBY», «TEPMOJMHAMMKA JJIEKTPOXUMHUUECKON KOPPO3UN», KKUHETH-
Ka 3JIEKTPOXUMUYECKONU KOPPO3UM», «BHEUTHUE U BHYTPEHHHUE (PAKTOPBI» «ra3oBas KOppo-
3US». «ITACCUBHOCTh METAJUIOBY». «CUJIMKATHBIE MAaTEPHUANIBD», ITOJIUMEPHBIE MATEPHUAIIBIY,
«KOPPO3UOHHO-CTOMKOE JIETUPOBAHUE.

Pazoen 1. Dnexmpoxumuueckas koppo3sus.

1.1. OcHo8bl meopuu 31eKmpoOXUMULECKOL KOPPOIULU.

[Ipoueccel Ha rpaHuiie METAIT-PACTBOP. MeXaHU3M 3JIEKTPOXUMUYECKON KOPPO3UHU.
TepMoanMHaMuKa IEKTPOXUMUYECKON KOppo3un. KuHeTHnka alneKTpoXuMHU4eCKOrn KOppo-
3un. [laccuBHOCTH MeTaoB. Hapylienne macCUBHOTO COCTOSIHUSA.

1.2. Bruanue nekomopwvix pakmopos Ha 21eKmpoXUMUYECKy0 KOPpo3uo Memalios.

TepMmoaunamuueckue cBoricTBa Metauia. CoctaB U cTpykTypa ciiiaBoB. CoCTOsIHUE
1 00paboTKa MOBEpXHOCTU. TepMuueckas 00padboTka. MexaHUYECKHE HATIPSKEHUS.
CocraB arpeccuBHOM cpeabl. CKOpOCTh U XapaKTep ABMKEHUA cpenbl. Temneparypa. Ten-
nonepenava. /[anenue. KOHTakT HECKOJIBKUX MeTa/IOB. KOHTaKT ¢ HEMETAUIMYECKUMU
MaTepuagaMH.

Pazoen 2. Xumuueckasn xoppo3susi.

2.1. I'azo06as xoppo3usi.

MexaHn3M ra3zoBor KOppo3uu. TepMoauHaMuKa ra3oBou koppo3uu. Knneruka ra-
30BOM KOppO3uH. POCT CIIIOMIHON M TOPUCTOM OKCUJIHBIX TIIEHOK.

2.2. Bruanue nekomopulx (hakmopoe Ha 2a308y10 KOppo3uio Memaiios.

CocrtaB u cTpyKTypa cruiaBa. MexaHndyeckue HanpspKeHus U gegopManiys MeTasia.
O6paboTtka nosepxHoctu. Coctas cpenbl. Temneparypa. laBienue. CKOpocTh IBUKEHUS
Cpepbl.

2.3. Xumuueckas Koppo3ust 8 #CUOKUX CPeOaXx.

Koppo3us meTanioB B )KHAKUX HEANEKTpoiuTax. OCHOBHBIE CTaANU MTPOLIECCA XUMU-
4ecKoil koppo3nun. Koppo3noHHass aKTUBHOCTb JKHJIKMX OPTaHUYECKUX CPEI.

Pa3zoen 3. Bzaumooeticmsue nememaniuiecKux Mamepuaios ¢ acpecCusHbIMU cpe-
oamu.
3.1. OcHogHble 8U0bI HEMEMALTUYECKUX MAMEPUATLO8.



Cunukathbie Matepuaisbl. [lonumepnsie MaTepraibl. KOMIO3UIIMOHHBIE MAaTEPUATTBI.
DuU3NYECKN aKTUBHbBIE CPEJIbl. XMMUYECKU aKTUBHBIE CPEJIbI.

3.2. B3aumooelcmaue CUTUKAMHbIX MAMEPUATLO8 C A2PeCCUBHBIMU CPEOaMU.

Buapl pa3pynieHuil CUIIMKATHBIX MaTEPUAIOB MO JIEUCTBUEM (PU3UUECKU U XUMUYE-
CKM aKTHBHBIX cpejl. BiusHre XUMUYECKOTr0o COCTaBa CUIIMKATHBIX MaTepUaliOB HA UX
CTOMKOCTh B arpeCCUBHBIX cpefax. Crnenuduyeckrue BUIbl pa3pylIeHUs] CLIMKATOB, 00Y-
CJIOBJIEHHBIE UX IIOPUCTON CTPYKTYPOM.

3.3. Bzaumooeiicmeue noaumepHuix Mamepuaios ¢ azpeccCusHbIMU cpeoamu.

Bunib! pa3pyiieHui HoJIuMepHbIX MaTEPUANIOB MO 1eHCTBUEM (PU3NUYECKU U XUMUYE-
CKU aKTHBHBIX cpea. O6paTumbie 1 HEOOpaTUMbIE U3MEHEHUS CBOMCTB MOJIUMEPOB O]
JIEMCTBUEM arpecCUBHBIX cpel. BiausiHue cTpoeHrst MakpoOMOJIEKYJI MOJMMEpPa Ha €ro XH-
MUYECKYIO U (PU3UYECKYIO CTOMKOCTb.

3.4. Bzaumooeiicmsue KOMHO3UYUOHHBIX MAMEPUANO8 C A2PEeCCUBHBIMU CPEOAMU.

Bnusare ocoOeHHOCTEN CTPOSHNS KOMITO3UTOB Ha UX B3aMMO/ICHCTBHE C arpeCcCHB-
HBIMU CcpeZlaMU. Y CTOMYUBOCTh KOMITO3UIIMOHHBIX MAaTEPUAIIOB C IUCIIEPCHBIM U BOJIOK-
HUCTBIM HanoJHuTeNneM. Poib MaTpuilbl ¥ HAMOJHUTENS B POPMUPOBAHUN XUMUYECKOM
CTOMKOCTH U MPOYHOCTHBIX XapPAKTEPUCTUK KOMITO3UIIMOHHOI'O MaTepHaa.

Pazoen 4. Memoouw! 3awumsr om koppo3suu.

4.1. Dnexmpoxumuueckas 3auuma mMemaios.

KaronHas 3amura MeTaiuioB ¢ MOMONIIBIO NPOTEKTOPOB. OCHOBHBIE MPHUHIUIIBI TIPO-
TEKTOPHOM 3alIUThl XUMHYECKOH aIapaTypsbl U MOJ3EMHBIX cOOpykeHuil. [Ipenmyie-
CTBa U HEIOCTATKU METOJAa MPOTEKTOPHOM 3alIUThI. DJIEKTPOXUMHUYECKAs 3alluTa METal-
JIOB METOJOM KaTOJHOM MOJISIpU3allud BHEITHUM TOKOM. [IpenmyiiiecTBa 1 HEJOCTATKH
METOJIa KaTOJITHOM 3EKTPO3aAIUThI. AHOHAS 3alIUTa METAJJIOB.

4.2. Uneubumopol Koppo3uu.

[TpuHIIMT TEHCTBUS U 007IACTH MPUMEHECHHSI HHTHOUTOPHOM 3alTUThI METAJIIOB.
Knaccudukanyuu HHruOUTOPOB MO COCTABY, MEXaHU3MY 3aIIUTHOTO JEUCTBUS U
KOHTpOJIMpyEeMOMY Tipoiieccy. [IpeumyriecTBa u HeIOCTaTKU METOa MHTMOUTOPHOM 3a-
IIUTHI METAJIOB.

4.3. Obpabomka KOppo3UOHHOU CPeObi.

YMeHbIlIEHUE arpeCCUBHOCTU CPE/Ibl C TOMOIIBIO U3MeHeHust e€ xapakTtepa (pH).
CHIKeHNEe KOHLIEHTPALIMU OKUCIUTEIIbHOTO KOMIIOHEHTA CPE/bl. Y MEHBILIEHHE COJIEPHKA-
HUS B pACTBOPAX HOHOB-aKTUBATOPOB JOKAJIbHBIX BUAOB KOPPO3UOHHOTO Pa3pylIEHUS Me-
TaJJIOB.

4.4. Memannuueckue 3awyummuule NOKPbIMUAL.

OcHoBHBIE TPEOOBaHUS K aHOAHBIM U KATOJHBIM METAITTMYECKUM MOKPHITUSIM. Mexa-
HUYECKasi U XUMUYECKasi MOATOTOBKU MTOBEPXHOCTH MEPE] HAHECEHUEM MOKPBITHSI.
OCHOBHbBIE METO/Ibl HAHECEHHSI METAJUTMYECKUX 3allIUTHBIX MOKPHITUH. ["albBaHUUECKUI
meton. Juddysnonnsiit metoa. Merainuzanus (HanbuieHue). ['opsiune 3aluTHbIE MO-
KpbITUA. MeToJ1 IIakKUpOBaHUSl. XMUMUYECKHUE METO/IbI 3aIIUThl TOBEPXHOCTH METAJIJIOB.



Pazoen 5. Koppo3uornas cmotikocms mMemaiios u cniagos.

5. 1. Ilpunyunsi KOppO3UOHHO-CMOUKO2O JIe2UPOBAHUSL.

OCHOBHBIE METO/IbI TOBBIIICHUSI TEPMOJUHAMUYECKON YCTOMUUBOCTH METAJIIIOB U
CIUIaBOB. BiusiHue Jerupyronmx 3J1€MEeHTOB Ha TACCUBAI[MOHHBIE XapaKTEPUCTUKHU Me-
TaJIJIOB.

5.2. Cmanu u cnnaevl Ha 0CHOBe dcenesa.

XKene3o u HeleTMPOBaHHbBIE CTAU U CIIaBbl. OCHOBHBIE CBOICTBA JKeJie3a, onpe/ie-
JISIIOIIHME €r0 KOPPO3UOHHYIO CTOMKOCTh B arpeCCUBHBIX cpepax. O0macTu NpuMeHEHUs
YIJIEPOJUCTHIX CTalel U cruiaBoB. Hu3konerupoBanHele cTanu u cruiaBbl. IX npumeHeHue
B KaU€CTBE KOHCTPYKIIMOHHBIX MAaTEPHUAIOB MOBBIIICHHON NMPOYHOCTU. CpeHeNerupoBaH-
HbIE CTAJIM U CIJIaBbl. FIX MpUMEHEHHE B KAUE€CTBE KapOCTOMKHUX M KapOMPOUYHbIX MATEPH-
ajoB. BeICOKOIErnpOBaHHBIE CTANIM U CIUIaBbl. BiMsSHUE CTPYKTYPhl U XUMHYECKOTO
COCTaBa CTajiei M CIUIaBOB HA UX KOPPO3MOHHBIC U MEXAaHUYECKUE XapPAKTEPUCTUKH.
OCHOBHBIE KJIaCChI BBICOKOJICTUPOBAHHBIX CTAJICH U CILJIABOB.

5.3. [{semnble memannvl u cniasol.

Menp 1 MeJIHbIE CILJIaBbl. AJJIOMUHUN U aJIIOMUHUEBBIC CIIaBbl. TUTaH U CILJIaBbI TH-
taHa. Hukenb u HUKeNneBble ciuiaBbl. CBUHEI M CIIJIaBbl CBUHITA. MeTallIbl JJIs 3aIIUTHBIX
NOKPBITUN (LIMHK, KaAMHM, 0510B0). TyromnaBkue MeTamibl (TaHTal, MOJIUOIEH, BOJb-
¢bpaM) u CIIaBbl HAa UX OCHOBE.

5. O0pa3oBaTe/ibHbIE TEXHOJIOT U

MeTtoauka npenojaBaHus AMCUUIIMHBI « XMMHUUECKOE COMPOTUBIIEHUE MaTepUaoB

U 3alUTa OT KOPPO3UM» U pealin3alysg KOMIIETEHTHOCTHOTO IMOJAXO0Jla B HM3JIOXKEHUH U
BOCTIPUSATUU MaTepuaja MpeayCMaTpUBAeT MCIOIb30BAHUE CICAYIONIMX aKTHUBHBIX U HH-
TEPaKTUBHBIX (POPM MPOBEIACHHS TPYMIOBBIX, HHAWBUIYATbHBIX, Ay TUTOPHBIX 3aHATHI B
COUYETAaHUHU C BHEAYAUTOPHON pabOTOW € LEIbi0 (OPpMUPOBAHUS U Pa3BUTHUS MPOPECcCHo-
HAJIBHBIX HABBIKOB O0YYaIOIUXCS

— TIOJTOTOBKA K BBHIMOJTHEHUIO MMPAKTUIECKUX 3aJlaHUH B IaOOpaTOPHSIX BY3a;

— TIOJITOTOBKA, MPEACTABICHUE U 00CYKICHNE IPE3CHTALNN HA CEMHUHAPCKUX 3aHSITH-
SIX;

— OpraHuzanus ¥ NPOBEJIEHHWE TEKYLIEro KOHTPOJIS 3HAHUM CTYIEHTOB B (opMme
0JJaHKOBOT'O TECTUPOBAHUS;

VY nenpHBINA BeC 3aHATUH, IPOBOJUMBIX B MHTEPAKTUBHBIX (hOpMax, ONpPEENIECH IJaB-
HOM 11e7IbI0 00pa30BaTEIBLHON MPOrpaMMBbl, 0COOEHHOCTHIO KOHTHHTEHTA O0YYAIOIINXCS U

COACPIKAHHUEM TUCHUILIINHBI «XUMHUYECKOe COIIPOTUBJIICHUC MATCPHUAJIOB U 3allIUTa OT KOP-

po3uM» M B LEJIOM MO AUCHUIUIMHE cocTaBisieT 30% ayauTOpPHBIX 3aHATHNA. 3aHATHUS
JEKIMOHHOTO THNa cocTaBIAOT 50% 0T 00beMa ay TUTOPHBIX 3aHATUH.



6. OnleHO4YHBbIE CPeICTBA /ISl TEKYIIEr0 KOHTPOJISl YCIIEeBA€MOCTH, IPOMEKYTOYHOM
aTTecTAIllM N0 UTOraM OCBOEHHS IMCHHUILINHBI U YUeOHO-MeToAn4ecKoe odecneye-
HHE CAMOCTOSITeJIbHOI padoThI CTYIEHTOB

Texymuii KOHTPOIb YCIIEBAEMOCTH U MTPOMEKYTOYHOM aTTECTAIH MPOBOISATCS TI0
CJICTYIONTUM KPUTEPHUSIM:
— OTBETHI CTYJICHTa Ha BOIIPOCHI KapT TEKYIIEr0 KOHTPOJIS;
— 3al1uTa JIabOpaTOPHBIX padoT.

6.1. @oH OLIEHOYHBIX CPEACTB /ISl IPOBEACHUA MPOMEKYTOUYHOM aTTecTALNM 00Yy-
YAIOUUXCS M0 IUCIHUIUIHHE (MOLYJII0)

6.1.1. [lepeyerp KOMIETEHITUH C YKa3aHUEM JTAIMOB WX (OPMUPOBAHUS B MPOIIECCE OCBOE-
HUS 00pa30BaTeIbLHON MPOrPaMMBbI NIPEACTaBICH B Ta0uIe 1.

B npouecce ocBoeHus: 00pa3oBaTebHON MPOrpaMMBbl JaHHbIE KOMIETEHIIMH, B TOM
YHCJI€ UX OTJEIbHbIE KOMIIOHEHTHI, (POPMUPYETCS MOATAITHO B XOJI€ OCBOCHHSI 00yUarOIIn-
MUCS JTUCUUIUIMH (MOJyJIel), TPaKTUK B COOTBETCTBUM C YUEOHBIM IJIAHOM M KaJjeHAap-
HBIM rpauKoM y4eOHOro Impoiiecca.

6.1.2. Onncanue nokasaTesied U KpUTEPUEB OLIEHUBAHUS KOMIIETEHLINM, (POPMUPYEMBIX
10 UTOTaM OCBOEHHMSI TUCLUUIIMHBI (MOZYJIs1), ONMMCAHKUE IIKAJI OLICHUBAHUS.

ITokazarenmeM OIeHMBAHUS KOMIICTCHIIMA HA Pa3WYHBIX dTarax ux (popMHpOBaHUS
SBIIICTCS JOCTIDKEHHUE OOYYAIONIMMUCS IUIAHUPYEMBIX PE3yIbTaTOB OOYYCHHS IO JIHC-
UIUTAHE (MOJTYJIIO).

IIK-15 - cniocoOHOCTH MPOEKTHPOBATH TEXHOJIOTHYECKHE NMPOLECcChl (B COCTaABe ABTOPCKOI0 KOJLUIEKTHBA),
B TOM YHCJI€e C HCIOJIb30BAHHEM ABTOMATH3MPOBAHHBIX CHCTEM MOATOTOBKH MPOU3BO/ICTBA.




IToka3zaTean

Kpurtepuu oueHuBanus

2

3

4

5

3HATb: OCHOBBI
TEOpUH KOppo-
3UM OCHOBHBIX
KOHCTPYKIMOH-
HBIX MaTepH-
aJoB.

OOyyaromuiics ne-
MOHCTPHPYET T0JI-
HOE OTCYTCTBHE
WJIA HEJIOCTATOY-
HOE COOTBETCTBHE
3HaHUH B 00J1aCTH
TEOPUHN KOPPO3UHN
KOHCTPYKITHOHHBIX
MaTepHAJIOB.

OO0yyaromuiics me-
MOHCTPHUPYET MTOBEPXHOCT-
HOE 3HAHUE 10 TEOPUHU KOP-
PO3UH KOHCTPYKLIMOHHBIX
MarepuasioB. Jlomyckarorcs
3HAYUTEIBHBIC OITUOKH B
U3II0KEHHUHU CYIIECTBA
BOIIPOCAa U HETOCTATOU-
HOCTb 3HaHUH M0 psIAy MO~
kazareneir. OOydaronuiics
UCIBITBIBAET 3aTPYIHEHUS
10 UCIOJIb30BAHUIO 3HAHUI
B HOBBIX CUTYaIIHSX.

B uenom nemMoHcTpupyeT
COOTBETCTBHUE 3HAHUH 11O
TEOPUU KOPPO3UU
KOHCTPYKIIMOHHBIX MaTe-
puanos. [Ipu uznoxeHuu
MOJIOKCHUM, XapaKkTepu-
3YIOIIUX HEOOXOUMBIi
YPOBEHb 3HAHUU IO JaH-
HOMY TIOKa3arteJio, J10-
MIyCKAIOTCA HETOUHOCTH.

HemoHCcTpUpYeET 10oJI-

HOE COOTBETCTBHUE 3HA-
HUI IO TEOPUU KOPPO-
31U KOHCTPYKIMOHHBIX
MaTtepuasoB. IIposBis-

€T CIIOCOOHOCTH TBOP-
YECKH UCTIONIb30BATh

3HAHUA [IPUA PELICHUN
WHXXCHCPHBIX 3a1a4.

YMeThb: BBITOJ-
HATH
OIITHMAaJIbHBIN
BEIOOD
KOHCTPYKITHOH-
HBIX MaTEpH-
aJIoB Ha OCHOBE
MTOJTYICHHBIX
3HAHUH, a TaK-
K€ C HCIOJIB30-
BaHHEM BHEIII-
HUX JUTEpa-
TYpPHBIX HCTOY-
HHKOB.

OO0yyaromuiics He
YMEET WJI B HEAO-
CTaTOYHOM cTere-
HU YMEeT BBITOJI-
HSATbH BBIOOP OCHOB-
HBIX KOHCTPYKIIH-
OHHBIX MaTCpU-
aJoB.

OO0yuaromuiics se-
MOHCTPHUPYET HETIOIHOE CO-
OTBETCTBHE YMEHUS BBIOJ-
HSITh BEIOOP OCHOBHBIX
KOHCTPYKIMOHHBIX MaTe-
puanos. JlomyckaroTcs 3Ha-
YUTENbHBIC ONIMOKH U He-
TOYHOCTH B IIPOU3BENEH-
HOM BBIOOPE MaTepUaJIOB.

OOGyuatomuiics ae-
MOHCTPHUPYET JOCTATOU-
HOE 3HAaHHE I10 BBIINOJIHE-
HHUIO BBIOOpPA OCHOBHBIX
KOHCTPYKIIMOHHBIX MaTe-
puanos. Jlomyckaer He-
3HAYUTENIbHEIC OIINOKHU B
HM3JI0KCHUH TT0JI0KCHUM
0 JAHHOMY TTOKa3aTellto.

OO0yuaromuiics ne-
MOHCTPHPYET 0CTa-

TOYHOC 3HAHHUC 110 BBI-

TIOJTHEHHUIO BRIOOpA
OCHOBHBIX
KOHCTPYKIHOHHBIX
MaTepuanoB. Brioyxe

OPUEHTUPYETCA B TEO-

PETUYCCKUX OCHOBAX
9TOr0 BOIIpoOCca.

BJIAJIETh:
COBPEMCHHBIMHU
METOJdaMU
perieHus 3aga4
3aIIATHI OT
KOPPO3HH
MaIlIMH ¢ armia-
partos.

OOyyaromuiicst He
BJIAZIEET UIIU B
HEIOCTAaTOYHOM
CTEIEHHU BIAJEET
METOAMM 3aIlATEI
OT KOPpPO3UH
MaIlUH U anmnapa-
TOB.

OOyyaromuiics Bajeer
METOJaMH 3aIlIUTHI OT KOp-
PO3UM MAIIIVH U aliaparos,
OJTHAKO JTOTYCKAaeT 3HAUU-
TETbHBIC OMHOKH, 00Y-
CJIOBJIEHHBIE HEIOCTaTOU-
HBIMU 3HAHUSMHU I10 TEOPUU
3THX METOJOB.

OO0yyarommuiics ie-
MOHCTPHUPYET JOCTATOU-
HBIC 3HAHUS 110
COBPEMEHHBIM METO/IaM
3aIUTHI OT KOPPO3UU
MallliH U annaparos. J{o-
MyCKAIOTCA HE3HAUUTEb-
HbI€ HETOYHOCTHU B
MpeoiaraeMbIx JAeii-
CTBUSX TIO peaTn3aIiiu
MIPENI0KEHHBIX METO/IOB.

OOyyaromuiics ne-
MOHCTPHUPYET JI0CTa-
TOYHBIE 3HAHUA I10
COBPEMEHHBIM METO-

JlaM 3aITUThI OT KOPPO-
3UH MAIllWH U anmapa-

ToB. OOyyaromuiics

BIIOJIHE OPHEHTHPYET-

sl B BBIOOpE pemIeHunit

ITPpU BBINIOJITHECHUHN KOH-

KpETHOU 3a1auu.

[ITkasbl OLIEeHUBAHUS PE3YJILTATOB IIPOMEKYTOYHOM aTTECTALUU U UX OIIUCAHUE:!

dopmMa NPOMEKYTOYHOU ATTECTALMM: 3a4eT.

[IpomexxyTounast arrectanusi oOydarommxcs B (Gopme 3au€ra TPOBOIUTCS IO

pe3yibTaTaM BBITIOJHEHHUS BCEX BUIOB Y4eOHON paboOThI, MPEAYyCMOTPEHHBIX YYEOHBIM

IJIAHOM MO JAHHOW NHUCIHUIUIMHE (MOIYJIO), IPU 3TOM YUYUTBHIBAIOTCS PE3YIbTAThl TEKY -

IICro KOHTPOJIA YyCIICBACMOCTHU B TCUCHHUC CCMCECTpA. OHGHKa CTCIICHN AOCTHMXKCHUA 06y—

YaIOMIMMHUCS TIAHUPYEMBIX PEe3yJbTaTOB O0yUYEHUS MO AUCHUIUIMHE (MOAYIIIO) MPOBOIUT-




Csl IpenoaaBaTeeM, BeIyIIUM 3aHATHUS [0 AUCIUIUIMHE (MOAYJII0) METOJOM 3KCIIEPTHOU
otieHkH. [To uToramMm mpoMekyTOUHOM aTTeCTAllMy MO AUCHUIUIMHE (MOIYJII0) BBICTABIISET -
Cs1 OLICHKA «3aYTE€HO» WJIU «HE 3a4TECHOY.

K npomesicymounou ammecmayuu 0onyckaomcs moavko CmyOeHmsl, 8bINOJHUBUIUE 8CE
8UObL Y4eOHOU pabombl, npedycmompeHtble pabouell npoepammot no oucyuniure «Kop-
Ppo3usL U 3auuma 000py008aHusn» (8bINOIHEHbl U 3aujuLeHbl 8ce 1abopamophvie pabomal,
8bINOIHEHbL 3A0AHUSL MEKYWe20 KOHMPOJis,).

IkaJja one-
Onucanue
HUBaHUSA

BoimonHensl Bce BuAbl y4eOHOW pabOThI, NPETyCMOTPEHHBIE Y4EOHBIM
mwi1aHoM. CTyJeHT JE€MOHCTPUPYET COOTBETCTBUE 3HAHMM, YMEHUN, HABBIKOB
MPUBEJCHHBIM B Ta0JIMIaX MOKa3aTessiM, ONepupyeT MpUOOpPETEHHBIMH 3HA-
3adTeHo HUSMH, YMCHHUSIMH, HaBbIKAMH, TPUMEHSET MX B CHUTYAIMsX MOBBIIICHHON
cioxHOCTH. [Ipy 3TOM MOTYT OBITH JOMYIIEHBI HE3HAUUTEIbHbIE OIIMOKH, He-
TOYHOCTH, 3aTPYJHEHUS IIPU AHATUTUYECKUX OINEpalUsiX, [IEPEHOCE 3HAHUU U
YMEHHI Ha HOBbIE, HECTAHAPTHBIE CUTYALIUH.

He BbmonneH oxuH wiam Gosiee BUIOB y4eOHON pabOTHI, MPEAyCMOTPEHHBIX
yueOHbIM Mm1aHoM. CTYZIeHT JeMOHCTPHPYET HENOJIHOE COOTBETCTBUE 3HAHUM,
0 YMEHUH, HAaBBHIKOB TPUBEACHHBIM B TaOJUIAX IOKA3aTeJsM, IOIyCKAIOTCS
© SO S aurenb e OIIMOKH, TPOSIBIIICTCS OTCYTCTBUE 3HAHWUN, YMEHUN, HABBIKOB
0 psiAy MOKa3aTesiei, CTYICHT MCIIBITHIBACT 3HAYUTEIBHbIC 3aTPyIHEHHUS TIPU

OINCPpHUPOBAHUN 3HAHUSAMU N YMCHUAMU IIPU UX IICPCHOCC HA HOBBLIC CUTYyallUH.

@DOH/IbI OLIEHOYHBIX CPEJICTB MPEACTABJICHBI B IPUIIOKEHUHU | K paboueil mporpamme.



ITpunoxenne 1 x
pabodeii mporpamme

MUHUCTEPCTBO OBPA30BAHUS 1 HAYKH POCCUMCKOM OEJNEPAIIUN
OEJEPAJIBHOE I'OCY JAPCTBEHHOE BIOJIPKETHOE OBPA3OBATEJIBHOE YUPEXK/IEHWE BBICIIIET'O OBPA30BAHVA

«MOCKOBCKHM NMOJUTEXHUYECKU YHUBEPCUTET»
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Cneunaﬂmaum{ ((ABTOM&TI/ISI/IpOBaHHOG MIPOU3BOJACTBO XUMHUYCCKUX HpGI[HpHSITPIﬁ))

®opma o0yueHHs: OuHast
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®OH/I OHEHOYHBIX CPEJACTB
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«XHMHUYeCKoe CONPOTHBJIEHNE MATEPUAJIOB H 3AIIUTA 0T KOPPO3UID)

Cocrasg: 1. [lacnopT ¢oHIa OLIEHOYHBIX CPEACTB.

2. OnucaHue OIIEHOYHBIX CPEJICTB.

CocraBurean: Jledenen J1.J1.
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Tabauua 1

NMOKA3ATEJIb YPOBHA C®@OPMUPOBAHHOCTU KOMMETEHLUA

«XHMHIYeCKOe CONMPOTHBJICHNE MATEPHAJIOB H 3AIIATA 0T KOPPO3UID)

®I'O0C BO 18.05.01 «XuMuyeckast TEXHOJIOTHS YHEPTOHACHIIIEHHBIX MAaTEPUAJIOB U U3JICITHI)

B npouiecce ocBoeHUs JAHHOM IUCHUIUIMHBI CTYACHT (POPMUPYET U AEMOHCTPUPYET CIEAYIOIINE KOMIETSHIINN:

HbIX cucmem
n0020MOBKU NPOU3-
soOCmea.

Biagers: MeTONAMH IPABUIBHOM
MHTEPIPETALNHN PE3YJIbTATOB UCCIIEH
MOBAaHWI W MPEICTABICHUA IO
ITy4eHHON MH(POPMAITIH.

KOMIETEHIMH IlepeyeHb KOMIIOHEHTOB TexHosoruss ([@opma CreneHu ypoBHeil 0CBOeHHUSI KOMIIeTeHIUI
WHJEKC | ®OPMYJIUPOBKA dopMupoBa- (OLEHOY-
HHMS KOMIIe-  [HOIO Cpel-
TeHLHH crBa*®
IK-15 |cmoco0HOCTD npoex- (3HATh: OCHOBHBIE BUBI 000pyno- lekmum, K, KC, YO, T|ba30Bblii ypoBeHb — MPOBEICHHE HAYIHBIX HC-
mupoeams mexuo- BaHUS U alllapaTypsl U IPOBEJE- (CaMOCTOs- CJI€ZIOBAaHUI KOPPO3HOHHBIX CUCTEM U AHAJIN3
locuueckue npoyeccol [HUS UCCIEIOBAHNN KOPPO3UOHHBIX [TeJIbHAs pa- MOJYYEHHBIX JIaHHBIX.
(6 cocmase ag- CHCTEM. 0oTa, ceMu- [[loBBILIEHHBIH YPOBEHb — IIPOBE/ICHUE HAYY-
MopcKo2o Koanex- YMeTh: BBIOJIHATh HACTPOUKY U [HAPCKHUE | JIa- HBIX UCCIIEZIOBAHUIM KOPPO3HUOHHBIX CUCTEM U
muea), 6 mom uucie ¢ [IPOBOJUTH U3MEPEHHs C UCIONB30- [0OPATOPHBIE AHAJIN3 TIOJTYYECHHBIX JaHHBIX [IPU Mapaielb-
UCNONb306AHUEM BaHUEM J1a00paTOPHOro 000PYNO-  BaHATHSL. HOM HCITI0JIb30BaHUU PA3IMYHBIX METOJOB HC-
aemomamusupoean-  BaHUA U IPUOOPOB. CJICZIOBAHMUSL.

**. CokpamieHus popM OLEHOYHBIX CPEICTB CM. B mpriioxeHuu 2 k PIT.




[Ipunoxenune 2
K paboueif mporpamme

Hepeqeﬂb OICHOYHBIX CPEACTB IO TUCHUIIJIMHE

«XuMH4YecKoe CONMPOTUBJIEHNE MATEPHAJIOB H 3aIIIUTA OT KOPPO3UID)

Hanverosanue [IpencraBnenue oneHoy
Ne | onenounoro cpen- Kpartkas xapakrepucTruka OLleHOYHOTO Iforo cpenctsa 8 GOC
oC CTBA CpeJIcTBa p
CpencTBO KOHTPOJNS YCBOEHHUS Y4eOHOTO
MaTepuana TEMbl, pasleNna WIH pa3JeloB
Konnoksuym p - Pas pasil Bonpocs! mo TemMam/pase-
1 MUCIUILTAHBI, OPraHU30BaHHOE KaK y4eOHOoe
(K) TaM TUCIIUTUTHHBI
BaHATHE B BUJIE COOECEIOBaHUS TIeIaroruye-
CKOT'0 pabOTHHKA C 00YJarOIITUMUCH.
. OrneHOYHBIE Cpe/ICTBA, MO3BOJIAIOIINE BKIIIO- [[lepedeHb MUCKYCCHOHHBIX
Kpyrusii cron, nuc- H pen ’ o P FHCKY
veons. monenmxa. TP o0yJaromuxcs B Mporecc OOCYKIACHHST  [TeM ISl POBEICHUS
2 }z,mcn ’T )1€6aTI>I’ CIIOPHOTO BOIpPOCA, MPOOJEMbl W OLEHUTh [KPYIJIOro CTOJa, TUCKYCCHH,
}EK’C) MX YMEHHE apryMEHTUPOBATh COOCTBEHHYIO [OJIEMHUKH, IHUCITyTa, Acba-
TOYKY 3PEHHUS. TOB
CpencTBO KOHTpPOJSl, OPraHW30BaHHOE Kak
cnenuanbHas Oecela MEAAroruyeckoro pa-
VYcTHBIN onipoc  [OOTHUKA ¢ O0YYaroIMMCSI Ha TeMbl, CBS3aH-
. . Bomnpock! o Temam/pase-
3 cobeceloBaHUE, [HbIE C  H3y4yaeMOW  JUCIMIUIMHON, U
. TaM TUCIUTUINHBI
(YO) PacCYMTaHHOE Ha BBIACHEHHE 00BEMa 3HAHHIA
0Oy4aroIerocs Mo ONpeieIeHHOMY pa3Jieny,
TeMe, MpolsIeMe U T.1.
Cucrema CTaHAAPTU3UPOBAHHBIX 3a/IaHHM,
Tect MO3BOJIAOIAsT ABTOMATH3UPOBATh TIPOIIE .
4 m 13 P L} AYPY DoHx TECTOBBIX 3aJaHUN
(D) M3MEpPEHHs] YPOBHSI 3HAHUM W yMeHuil 00y-

Har0IICrocs.




7. YueOHO-MeTOANYeCKOe U HHPOPMAITHOHHOE o0ecrieyeHre JUCHUIINHbI

a) OCHOBHAas JiUTeparypa:
1. ITaxomoB B.C. Koppo3us MetaiuioB u criaBoB. CiipaBoyHUK. B 1ByX KHMTax. —
M.: Hayka u Texnonoruu, 2013. — 448+544 c.
2. [TaxomoB B.C., llleBueHko A.A. XUMHUYECKOE CONPOTUBICHUE MATEPUATIOB U 3a-
umTa oT Kopposuu. — M.: Xumus, KonocC, 2009. — 444 c.

0) JOMOJIHUTEIbHAS JIUTEepaTypa:
1. IlleBuenko A.A. XuMHUECKOE COMPOTHUBICHUE HEMETAINIMYECKUX MATEPHUAIIOB U
3amuTa ot koppo3uu. — M.: Xumusi, KonocC, 2004. — 248 c.
2. l'ocynapcTBeHHbIE CTAHAPThI, YIIOMSIHYThIE B TEKCTE MPOTPAMMBI.

B) IPOrpamMMHoOe odecrneyeHre 1 HHTEPHeT-pecypChbl:
[IporpammHoe obecriedeHre He MpeyCMOTPEHO.

BapI/IaHTBI KOHTPOJIbHBIX SaHaHHﬁ o JUCHUINNIMHE IIPCACTABIICHBI Ha CTPAaHHUIIC
http:vk.com/hsmizk.

8. MarepuajibHO-TeXHHYECKOe o0ecnevyeHne U CIUTITHHbI

Crnenmanu3upoBaHHas yueOHasi jabopartopus Kadeapsl «AnmaparypHoe odopmiie-
HHUE€ W aBTOMATHU3allMsl TEXHOJIOTMYECKUX Mpou3BOJACTB» Aya. AB-4105, ocHamieHHas
o0opyT0BaHUEM JIJISl U3YUEHHUS KOPPO3UOHHBIX TporieccoB. IIpu nmpoBeaeHun 1adopaTtop-
HBIX pa0OT CTYJEHTHI HCIOJb3YIOT Ja00PaTOPHBIN MPAKTUKYM, UMEIOIINICS Ha yKa3aH-
HOM BBIIIIE CTPAHHUIIC B UHTEPHETE.

9. MeToauueckune PEKOMEHIANUN NI CaMOCTOSITEIbHOM paﬁoTbl CTYACHTOB

PekoMeH1aliuy mo caMoOCTOSITENIbHON padOTe CTYJAEHTHI MOIY4YaloT OT MpernoaaBaTe-
JIs1 BO BpeMsl ayIMTOPHBIX 3aHSATUH.



10. MeToandyeckue PERKOMEHIAIUM IJIA IpernoaaBaTest

[Iporpamma coctaBieHa B COOTBETCTBUU ¢ DepepalibHBIM FOCYIapCTBEHHBIM 00pa-
30BaTCIbHBIM CTAHJAPTOM BBHICIIEro OOpa3oBaHUsA II0 HAMPABJICHUIO IOATOTOBKHU
18.05.01 «Xumuueckass TEXHOJIOTHS SHEPrOHACHIIICHHBIX MAaTEpPUAIOB W HU3ACIUN»,
crienaiu3anus « ABTOMaTU3UPOBAHHOE MTPOU3BOJCTBO XUMUUYECKUX TIPEIIPUITUID.

IIporpammy cocraBui:

JIOIICHT, K.T.H. /JIebenen [.J1./

[Iporpamma yTBepskJeHa Ha 3acenanuu Kadeapsl «AmmapaTypHoe oQopMIIeHUE U

aBTOMATHU3ALUS TEXHOJIOTUYECKUX IMPOUZBOJCTB» «  » 2017 r., mpoTOKOI
No

3aBenyromumii kadeapoun
npodeccop, A. T. H. /ML.B. TI'enepaios/



Ipunoowcenue

CprlcTypa U COACPKaHuE TUCHUIIINHBI «XHMHYECKOe COIIPOTUBJICHHE MATEPHUAJIOB U 3allIMTAa OT KOPPO3UMN»

no HanpasJgeHn0 18.05.01 «XumMuuyeckass TEeXHOJOTHA IHEPrOHACHIIEHHbIX MATEPHATIOB U M31eJIHII»

Crnenuanun3anus KABTOMATH3HPOBAHHOE MPOU3BOJICTBO XMMHYECKUX NPeanpUuATHI

(cmenuaJmcT)
Buabi yueOHoli padoThl, Dopm
= = S BKJIIOYAsl CAMOCTOATEILHYIO Buabl camocTosiTeIbHOM padoThI bl AT-
= =
Pazngen § g § paboTy CTYy1€eHTOB, CTYACHTOB TecTa-
%)
5]
) U TPYAOEMKOCTH B Yacax 11070/
n /n U m > py
J | I/C | Ja6 | CPC | KCP | K.P. | K.IL. | PT'P | Pedepar | K/p | O | 3
Beenenue. Knmaccudukanus koppo3uu
MeTauioB. MeToabl 60psOBI ¢ KOPPO3H-
1 | eif. OcHoBHble TepmuHbl 1 ompenene- | 10 2 2 6
HUSL.
OCHOBBI TEOPUH AIIEKTPOXUMHUUECKON
Koppo3uu. MexaHu3m, TEpMOIMHAMUKA
2 | ¥ KMHeTHKa >JIEKTpOXUMHYecKoi koppo- | 10 4 2 6
3HU METAJJIOB.
[MoaroroBka k JaboparopHoil paboTe
«BausHUE CTPYKTYPHOM HEOIHOPOIHO-
3 |crm wMeramioB Ha kopposuro mpu | 10 2 6
BOCCTaHOBJICHHH KaTHOHOB BOJOPOAA».
Jlabopatopnas pabota «BrmusHre CTPyK-
4 TYpHOH HEOJHOPOTHOCTH METAIOB Ha 10 ) 6
KOPPO3UIO NPU BOCCTAHOBJICHHU KaTH-
OHOB BOJIOPOJIAY.
5 O06paboTKa 1 00CYKIEHUE PE3yILTaTOB 10 2 6
nabopaTopHOU paboThl «BiusiHue
CTPYKTYpHOH HEOTHOPOAHOCTH METall-
JIOB Ha KOPPO3UIO MPH BOCCTAHOBJICHUH
KaTHOHOB BOJIOPO/Ia.




BnusiHne BHEIIHMX M BHYTPEHHUX (hak-
TOPOB Ha JJIEKTPOXUMHYECKYIO KOPPO-
3ur0 MeTayioB. Kopposust mox aericTBu-
€M arpecCMBHOM cCpeipl M MEXaHH4e-
CKMX HaNpsHKEHUH.

10

l'azoBass koppo3uss MeramwioB. Mexa-
HU3M, TEPMOJMHAMHKA M KHHETHKa Ta-
30BOH KOPPO3HUH.

10

BnusiHue BHEIIHUX U BHYTPEHHUX (ak-
TOPOB Ha I'a30BYI0 KOPPO3UIO METAIIJIOB.
Xumudeckasi KOppo3usl B KHUIKUX Cpe-
Jax.

10

IToaroToBka k mabopaTopHOH padoTe
«Koppo3sust MeTannoB npu BOCCTaHOBJIC-
HUU KUCJIOPOJIay.

10

10

Jlaboparopnast pabota «Kopposus me-
TaJIJIOB IIPH BOCCTAHOBJIEHUH KUCIIO-
pona».

10

10

11

O6paboTka 1 00CyXIeHHEe Pe3yIbTaTOB
nabopatopHoii paboThl «Kopposus me-
TaJUTOB TIPH BOCCTAHOBJICHUH KHCJIO-
pozay.

10

11

12

DNIEeKTPOXUMUYECKAs 3alUTa METAILJIOB.
[IpeumyiiecTBa 1 HEAOCTATKU METOAOB
KaTOJHOM M aHOJHOM 3aIHTHI.

10

12

13

Wurnburops! koppo3uu. Kiaccuduka-
L1 HHTMOUTOPOB IO COCTaBY, MeXa-
HHU3MY 3aIlIUTHOTO JCHCTBUS U
KOHTPOJIMPYeMOMY Hporeccy. Metain-
JMYECKHE 3AIIUTHBIC TOKPBITHSL.
[MoaroToBka 3amuIIaeMoi TOBEPXHOCTH
nepe] HAHECCHUEM TTOKPBITH. MeTo b
HaHECEHHS METAJUTMUECKUX MOKPBITUH.

10

13

14

O0paboTKa KOPPO3UOHHOH CpPEJIbI.
YMeHbIIIEHHE arpeCCUBHOCTH CPEJIbI C
MOMOIIIBIO H3MEHEHHS ¢€ XapakTepa,
CHIDKCHUS KOHIICHTPAIIUH OKUCIIUTENS U

10

14




HMOHOB-aKTHUBATOPOB.

[ToaroroBka k y1abopaTopHOii padboTe

15 | «IloTeHnmanbl METAIIOB B pacTBOpPax 10 15 2 6
JIICKTPOJIUTOBY.
Jlabopatopnas padota «I[loTeHIIaTBI

16 | meTamnos B pacTBOpax >JI€KTPOIUTOBY. 10 16 2 6
O6paboTka 1 00CyXIeHHE Pe3yIbTaTOB
nabopatopHoit paboTsl «IloTeHIab

17 PaTOpHOM p 10 17 2 6
METAJIOB B PACTBOPAX AJIEKTPOIHUTOBY.
KopposuonHas cTONKOCTh METAIIIIOB U

18 | crrapos. Crany ¥ CILIaBbl HAa OCHOBE 10 18 6 2 6
xkese3a. [[BeTHbIC METAJUIBI U CILIABBI.

dopma arrecTanyu 10 | 19-20

Bcero uyacos 1o gucnuIuinge 10 36 18 18 108
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