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[Iporpamma cocrapieHa:
[IporpamMa cocTaBjeHa IOLEHTOM KadeIpbl WHHOBAIIMOHHBIX MAaTEPUAIOB W 3allUThl OT
KOppo3uu K.T.H., 1ou. H.A. AnanoBuuem

JOLIEHTOM Kadeapbl THHOBAIIMOHHBIX MAaTEpUAJIOB U 3alIUTHI OT KOPpO3HH K.T.H. Mazyposoii /I.B.

[Tporpamma paccMoTpeHa u oo0peHa Ha 3acelaHuu Kadeapsl
WHHOBAIIMOHHBIX MaTEPUAIIOB U 3aIIUTHI OT KOppo3uu «29y» ampens 2025 r., mporokos Ne 9.



1. IIEJIb ¥ 3AJJAYM U CIUTIIIMHBI

[IporpaMmma coctaBieHa B  COOTBETCTBMM ¢  TpeboBanusimu  DenepanbHOro
rOCYJapCTBEHHOTO 00pa30BaTEeNbHOIO CTaHIApTa BBICIIET0 OOpa30BaHHS — MAarucTpaTypa
10 HanpaBJeHUO TOATOTOBKU 22.04.01 Mamepuanoseoenue u mexmonouu mamepuanos
(®1O0C BO), pexomenmanusiMu MeTOIUYECKOM KOMHUCCHUM U HAKOIUIEHHBIM OMBITOM
IpenofaBaHus TUCHUIUIMHBL Kadeapoll MHHOBALIMOHHBIX MaTEPHUAJIOB W 3aIIMTHl OT KOPPO3UU
PXTY um. JI.1. Menneneesa. [IporpamMmma paccuntaHa Ha U3y4yeHUE AUCLMILIMHBI B TeueHue 1
cemecTpa.

Jucuunnuna «/lakokpacounvie mamepuanvt U nHOKPblmMua» OTHOCUTCS K BapUaTUBHOM
4acTH JUCHUIUIMH y4eOHoro 1utana. [IporpamMma AMCUMIIIMHBI —Mpenroyiaraer, dYro
oOyyaromuecss HUMEIOT TEOPETUYECKYI0 M  TPAKTHYECKYyI0 TMOJATOTOBKY B  oOnacTu
MaTepuaioBeeHus, 00IIel U HEOPTaHUYECKON XUMHUH, OPraHUYECKONH XHUMHUH.

Heab AuCHMIVIMHBI — TIpUOOpETEHHE CTYJACHTAaMH TEOPETHYECKUX  3HAHMHU,
MPAKTUYECKUX YMEHHUH B 00JaCTU CO3/1aHUs 3alIUTHO-IEKOPATUBHBIX CBOWCTB MPOMBIILIEHHBIX
U OBITOBBIX OOBEKTOB M OOOPYIOBAaHUS MyTEM HAHECEHUS JIAKOKPACOYHBIX MOKPHITHH Ha 0a3e
MHHOBAIIMOHHBIX JIAKOKPACOYHBIX MaTEpUATIOB.

3agauu AUCHMILINHBI —

- W3y4YCHHE OCHOBHBIX MEXAaHHM3MOB U CXE€M CHHTE3a OJMIOMEPOB IIEHKOOOPA3yIOIIUX
JUISL TIOJTYYEHHUS JJAaKOKPACOYHbIX MAaTEPHAJIOB;

- W3yueHHUE THUIOB AUCIEPTUPYIOLIEro 000PYAOBAaHUSA IS MOMYyYEHHUS HAMOIHEHHBIX
JIAKOKPACOYHbIX MAaTEPUAIIOB, UX MOJICIMPOBAHUE U TEXHOJIOTMUECKUN pacyer;

- pacCCMOTPEHHE TEXHOJIOTHI MONTY4YeHUS JAaKOKPACOUHBIX MOKPBITUH;

- O03HAaKOMJICHHE C OCHOBHBIMH MOAYISIMH U OOOpPYIOBAaHUEM IIpU CO3JIAaHUU
JIAKOKPACOYHBIX MOKPBITUH;

- U3YYEHHUE IKOJIOTUIECKHUX MPOOIIEM, CBI3aHHBIX C JJAKOKPACOYHBIMH MaTepHAIaMH.

Jucuunnuna «/Iakokpacounvlie mamepuansl U ROKPbIMUAY TIPETIOAAETCA B 3 CEMECTpE.
KoHTposIb ycnieBaeMoCTH CTYAEHTOB BEAETCS IO NPUHATOM B YHUBEPCUTETE PEUTHUHIOBOM
CUCTEME.

PabGouas mporpamMMa JOHMCHMIUIMHBI MOXET OBITh peajn3oBaHa C NPUMEHEHHEM
AJIEKTPOHHBIX 00pPa30BaTEIbHBIX TEXHOJOTMH M 3JIEKTPOHHOTO OOy4YeHHsI MOJIHOCTBIO WU
YaCTUYHO.

2. TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUS JIUCHUIIJIMHBI

N3ydyeHne NUCHUIUIMHBI HAIPaBJIEHO Ha NPUOOpETEHHE CIEAYIOIMIHUX KOMIeTeHUM U
HHAUKATOPOB MX JOCTHKECHUSA



IIpojeccnonaibHbIE KOMIIETEHIUH U HHAUKATOPBI UX J0CTH/KECHUSA
1IK-5.1; IIK-5.2; IIK-5.3; 1IK-6.1.

OcHoBanue
3amava o
. | O6bekT nim 061acTh Konun Kon n HanmeHoBanue (mpodeccrnonambHbII
npoecCHOHATBLHOM
eATENBHOCTH 3HAHUS "HaumenosBanue 11K nHauKaropa goctxenus [1K CTaHJapT, aHAJIU3 OMbITA)
O060011IeHHBIE TPYIOBBIE QYHKIIHH
HayuyHo-ucciieqoBareJibCKHil THII 32124 MPO(eCCHOHATILHOM /1eATeJIbHOCTH
VYyacrtue B TexHoIOrnYeCKHe [1K-5. Criocoben [1K-5.1. 3HaeT MeTOOBI U BUABI Amnanu3 TpeGoBaHUN K
OpraHu3alyy 1 MIPOIIECCHI paszpabaThIBaTh U KOPPO3MOHHOM 3aIlIUTHI MATEPUATIOB, | MPOGECCHOHATBHBIM
MIPOBEJICHUU MIPOU3BO/ICTBA, BHEPSTH KOHCTPYKIUN U COOPYKEHUH, KOMIIETEHIIUSIM, IPEABABISAEMBIX K
MIPOEKTOB, 00paboTKu u TEXHOJIOTHYECKHUE TpeOOBaHUS K CHCTEMaM BBITTYCKHUKAM HaIlpaBJICHUS
UCCIIEIOBaHUI U Moau(UKaIIN MPOLIECCHl B 001acTH MIPOTUBOKOPPO3UOHHOM 3aIIUTHI U MOJATOTOBKU Ha PBIHKE TPYAa,
pa3paboTOK HOBBIX MaTepuaioB U 3alIUTHI OT KOPPO3UH; | CIIOCOOBI UX pean3aiiu 0000111eHIE 3apyO0EKHOTO OIIBITA,
MaTepuasioB U MIOKPBITUH, IeTaleld | OCYIIECTBIATH BHIOOD [TK-5.2. Ymeer pa3pabaTsiBaTh MPOBEJICHUS KOHCYIbTALIUN C
KOMITO3HIIHH, Y U3JIeTUH; MaTepHayioB s TEXHOJIOTHYECKHUE TIPOLIECCHI B BEJIYIIIUMH pabOTOATEIISIMH,
HAyYHBIX U o0opynoBaHue, U3TOTOBJICHUS 00J1aCcTH 3aIIUThI OT KOPPO3HUH, o0veanHeHuAMHU paboToaareneit
MIPUKJIIATHBIX TEXHOJIOTHYECKast OCHOBHOTO U ONPENIETSATh MPUTOTHOCTH OTpaciu, B KOTOpOH
JKCIEPUMEHTOB I10 OCHACTKa U BCIIOMOTaTeJIbHOTO MOBEPXHOCTH K 00paboTKe C 1IETbI0 BOCTpeOOBaHbI BBIMTYCKHUKH B
CO3/IaHUI0 HOBBIX MIPUCTIOCOOJICHUS; 000pyI0BaHUS U npuAaHus TpeOyeMbIX paMKax HarpaBJIeHUs MMOATOTOBKH
MIPOLIECCOB CUCTEMBI KOMMYHHUKaAIIMOHHBIX (GYHKIIMOHATBHBIX CBOWCTB
MIOJIy4YEHUS U YIIpaBJICHUSA ceren [1K-5.3. BnageeTr HaBbIKaMU [TpodeccuonanbHplil crangapT
o0paboTku TEXHOJIOTHYECKUMU MOATOTOBKHU MOBEPXHOCTHU K «Cnenuanuct no
MaTepHuasioB, a TAKXKe | MpoIeccaMmu HAHECEHUIO TIOKPBITUN, KOHTPOJIS UX | DJIEKTPOXUMHUYECKOU 3aIIUTE OT

7631 (2105151

KaueCcTBa, IPUHATUS PELICHUH 110
KOMITOHOBKE JINHWI HAHECEHUSI
3AIUTHBIX METAININYECKUX U
HEMETAJUIMYECKUX MOKPBITUI

KOPPO3UH JIMHEWHBIX COOPYKEHUN
1 00BEKTOBY, YTBEPKIEHHBIN
puKazoM MuHHCTEPCTBA TpyAa U
COLMANIBHON 3amuThl Poccuiickon
®enepanuu ot 12.10.2021 No714Hh.
D Vnpasnenue cucremon
AIIEKTPOXUMUYECKON 3allIUTBHI
JIMHENHBIX COOPYKEHUHN U
00BEeKTOB (YPOBEHb




KBaJTMpUKAIUU — 7)

[TpodeccnonanbHbI cTaHAAPT
«Cnenuanuct B 00J1acTH
pa3paboTKH, COMTPOBOXKIACHUS U
MHTETpaI TEXHOJOTHYECKUX
IIPOLIECCOB U ITPOU3BOJICTB B
o0nacTu MaTepHuaaoBeIeHUs U
TEXHOJIOTUU MaTEpUAIIOBY,
YTBEPKACHHBIN IPUKA30M
MuHuncrepcTBa Tpyaa u
COLIMAJIBHOM 3alIUTEl POCcCUNCKOM
®enepaunu ot 3.07.2019 Ne 4774.
B Pa3pab6otka, conpoBoxIeHUE U
MHTErpaIys THHOBAIMOHHBIX
TEXHOJIOTUYECKHX MPOIECCOB B
00J1acTH MaTepUaIOBEICHUS 1
TEXHOJIOTUU MaTepHalIOB (YpOBEHb
KBaupUKaImy — 7)




VYyactue B
OpraHu3aIyH |
MPOBEACHUU
MIPOEKTOB,
HCCIICIOBAHUM U
pa3paboOTOK HOBBIX
MaTepuaioB U
KOMIIO3HIIMH,
HAyYHBIX U
MIPUKJITHBIX
9KCIIEPUMEHTOB T10
CO3JaHHUIO HOBBIX
MIPOIIECCOB
MOJIyYeHUS U
o0paboTku
MaTepHuasioB, a TAaKKe
151631 (SN070

TexHonornueckue
MIPOLIECCHI
MIPOU3BOJICTBA,
00paboTKHu 1
MOTU(UKAITIH
MaTepuasoB U
MOKPBITHM, IeTAIEH
W U3JCIIHI;
obopyoBaHue,
TEXHOJIOTUYECcKast
OCHACTKA U
MPUCTIOCOOTICHHUS;
CUCTEMBI
yIpaBICHUS
TEXHOJIOTUICCKIUMH
mpoleccaMu

IIK-6 Criocoben
OTIPE/ICIIATh
(GyHKIIMOHATBHBIC U
KOPPO3HUOHHBIE
XapaKTePUCTHKU
obopyoBaHus,
MaTepuaioB U

MOKPBITUI, ONIPEENATh

UX COOTBETCTBHE
3as1BJICHHBIM
MOTPEOUTETHCKIUM
XapaKTEPUCTHKAM;
OCYILIECTBIIATh
KOHTPOJIb KaueCTBa
MaTepHaloB U
MMOKPBITUH C
IIPUMEHEHHUEM
U3BECTHBIX U
MOIU(PUIIPOBAHHBIX
METO/I0B UCIIBITAHUN

ITK-6.1. 3naeT TpeboBaHus K
(GYHKIIMOHATIBHBIM M KOPPO3UOHHBIM
XapaKTepUCTUKaM 000pyI0BaHUS,
MAaTepUaioB U MOKPBITUH, CIIOCOOBI
KOHTPOJISI, @ TAKXKE
perylaMeHTHPYIOIINE UX HOPMATHUBHBIC
JOKYMEHTBI.

AHanu3 TpeOoBaHMIA K
poeCCUOHATLHBIM
KOMIIETSHIIHSIM, MTPEIBSBISEMBIX K
BBIITYCKHIKAM HaIPaBJICHHS
MOJATOTOBKH Ha PBIHKE TPY/a,
0000111eHIE 3apyOEIKHOTO OTIBITA,
MIPOBE/ICHUS KOHCYJIbTALUN C
BEAYIIUMHU pabOTOJATEIISIMH,
00BbeIMHEHUAMH paboToaaTenen
0Tpaciu, B KOTOPOi
BOCTPEOOBAHBI BBITYCKHUKH B
paMKax HarpaBJICHUS TOATOTOBKU

[TpodeccnonanbHblil cTaHAapT
«CrenuanucT 1no
AIEKTPOXUMHUUYECKOU 3aIlUTE OT
KOPPO3UH JINHEWHBIX COOPYKEHUN
U 00BEKTOBY, YTBEPKIEHHBIN
IIpUKa30oM MUHHUCTEPCTBA TPyAa U
COLMaIbHON 3aIuThl Poccuiickon
Oenepanuu ot 12.10.2021 No714H.
D Vmpasnenue cucreMoit
AIEKTPOXUMHYECKOMN 3aIlUThI
JIMHEUHBIX COOPYKEHUHN U
00BEKTOB (YPOBEHb
KBaTM(UKAIMN — 7)

[TpodeccnonanbHbIi cTaHAAPT
«Crerpanuct B o0nacTu
pa3paboTKH, COMTPOBOXKACHUS U
HHTeTpaHHH TCXHOJOTNYCCKUX
MIPOLIECCOB U MTPOU3BOJICTB B




obnacTu MaTepuanoBeICHUS U
TEXHOJIOTUU MaTEPUAIIOBY,
YTBEPKICHHBINA IPUKAZOM
MuHHCTEpCTBA TPYAA U
COLMAJIBHOM 3auThl Poccuiickon
®enepanun ot 3.07.2019 Ne 477H.
B Pa3paboTka, cOnpoBOXXAECHUE U
WHTETpaIisi HHHOBAIIMOHHBIX
TEXHOJIOTUYECKUX MPOIECCOB B
00J1acTH MaTepUanoBeICHUS U
TEXHOJIOTUU MAaTEePHAIIOB (YPOBEHB
KBaTH(pHUKALMN — 7)




B pe3ynbTare u3ydeHus: JUCHUIUIMHBI CTYJICHT MaruCTpaTyphbl TOJHKEH:

3nameo:

- COCTOSTHHE PBIHKA JIJAKOKPACOUYHBIX MaTepuajioB B PD u 3a pybGexom;

- THUIBI SHEprocOeperarwmux JaKOKPACOYHBIX MATEpPHAIOB M IMOKPBITUNA HAa OCHOBE
Pa3IMYHBIX TJICHKOOOPA3YIOIINX;

- TEXHOJOTUYECKHE OCHOBBI CXEM IIPOU3BOJACTBA JIAKOKPACOUHBIX MAaTEpPHAIOB U
CO3/IaHMS JJAKOKPACOYHBIX MTOKPBITUH;

- MEPCHEKTUBHBIC TEHJCHIIMU PAa3BUTHS JIAKOKPACOYHBIX MAaTEPUAJIOB U MOKPHITUN HA UX
OCHOBE;

- OCHOBHBIE METOJbl MOJICIUPOBAHUSI C YYETOM MAKPOKHMHETHUKHA PEaKTOpPOB U
TEXHOJOTMYECKUX aInapaTos;

Ymemo:

- Ha OCHOBE IOJIYYCHHBIX 3HAHHUU B 00JaCTH pa3pabOTOK JaKOKPACOYHBIX MAaTEPUAJIOB U
MOKPBITHI CO3/1aBaTh anmnapaTypHO-TEXHOJIOTMYECKUE CXEMbl UX MOJYUYCHHUS;

- BbpIOMpaTh HamboJiee DKOHOMHYECKH  IIEJIeCO00pa3Hbie  METOIbl  CO3JIaHUS
JAKOKPACOYHBIX MATEPHAJIOB U MOKPBITHIA;

- pa3pabarbIBaTh IMEPCIECKTHUBHBIC HANpPABJICHHUS HAyYHBIX MCCICIOBAHUN CO3JIaHUs
JAKOKPACOYHBIX MAaTE€pPUAJIOB M TMOKPBHITHH HAa OCHOBE HAHOMATEPUAIOB W HAHOTEXHOJIOTH,
OMOAKTHUBHBIX MaTCPHUAJIOB H T.]I.

Bnaoemn:

- MPEJCTaBICHUSIMH O MHPOBBIX TEHICHIUAX B OOJACTH CO3JaHUS JIAKOKPACOYHBIX
MaTepHaJIOB U ITOKPBITUH;

- OCOOCHHOCTSIMH  TNPUMEHCHHsI  PA3JIMYHOrO  OOOpyJAOBaHHMS  JUIsl  CHUHTE3a
TJICHKOOOPAa3yIONINX, JUCIIEPTUPOBAHMS U HAHECCHUS JIAKOKPACOYHOTO MOKPBITHS.

3. OFBEM JINCHOUILJIMHBI M BUIbI YYEFHOM PABOTHI

O0BeM TUCHUILTAHBI
Bup yueoHoii padoThl Axan. | Acip.
3E
4. 4.

OO01asi TPy10€eMKOCTb M CHUIITHHBI 4 144 108
KonTakTHas padora — ayiNTOPHBIE 3aHATHSA: 1,41 51 38,25
Jlexumu 0,94 34 25,5
[Tpaktuueckue 3ansatus (I113) 0,47 17 12,75
CamocrosiTesibHas padora 1,59 57 4275
CaMocTosiTenbHOE U3YUEHHUE PA3/IETI0B JIUCIUILIUHBI 1,59 o7 42,75
Bua konTpoJs:
JK3aMeH 1 36 yi
KoHTakTHas paboTa — MpOMEXKYTOUYHAsl aTTeCTalUs 1 0,4 0,3
[ToaroToBKA K dK3aMEHY. 35,6 26,7
Buj HTOroBOro KOHTpOJIs: IK3aMeH




4. COOEP)KAHUE JUCIUITJINHBI

4.1. Pa3aesnl TMCHUILINHEBI U BUABI 3aHATHI

AKkazieM. 4acoB

e B T.4. B B T.4. B Mpak. B T.4. B T126. B T.4. B Cam.
wn Pa3znes nucuumInHbI Bcero dopme Jlekuunu dopme I dopme paGoTHI dopme paGora
np. NOAIr. np. NOAIr. np. NOAr. np. NOAT.
1 |Pazgen 1. PecypcocOeperariinue 42 - 14 - 6 - - - 22

TeXHOJIOTHH B NPOU3BO/JCTBE
JIAKOKPACOYHBIX MATEPHAJIOB

1.1 | PpIHOK JaKOKPAaCOYHbBIX MAaTEPHUAJIOB 10 4 2 4

1.2 | IlnenkooOpa3zyroliee BEmEecTBO KaK 18 6 2 10
OCHOBA JIJAKOKPACOYHOTO MaTepuaa

1.3 | [Ipon3BOACTBO MUTMEHTUPOBAHHBIX 14 4 2 8
JAKOKPACOYHBIX MAaTEpHAJIOB

2 | Pa3gen 2. Dxosoruyecku e3onacHble 66 - 20 - 11 - - - 35

npouecchl OKPAIIMBAHUS OBITOBBIX
MPOMBIILTEHHBIX W3/1eIHi

2.1 | OcHoBHBIE  TOJIXOABI K  BBIOOpY 17 - 4 - 3 - - - 10
TEXHOJIOTUT OKpaIINBaHUS
IPOMBIIIICHHBIX U3/IeITHi

2.2 | IlogrotoBKka  TOBEPXHOCTH  Tepen 13 4 2 7
OKpallliBaHUEM

2.3 | OkpammBaHue u3eaui 12 4 2 6

2.4 | Cymika JaKOKpacOYHBIX MOKPHITUH 12 4 2 6

2.5 | DKomoruyeckue po0OIeMbI 12 4 2 6
OKpacoYHbIX padoT
UTOIr'o 108 - 34 - 17 - - - 57
IK3aMeH 36
UTOI'o 144




4.2 Conepxxanue pas3aesioB QM CIUATIINHbBI

Pasnen 1. PecypcocOeperarmniue TeXHOJI0TUM B IPOU3BOACTBE JJAKOKPACOYHBIX
MaTepHuaJioB

1.1. PpIHOK JTaKOKpaCOYHBIX MaTEPUAJIOB.

O0630p pbIHKAa JaKOKpaco4HbIX MarepuasioB B PD u 3a pyOexoMm, TEHIEHUIUU €ro
Pa3BUTHA. I/IHHOBaHI/IOHHBIe TCXHOJIOTHUMU CO3JaHUS JIAKOKPACOYHBIX MATCPHUATIOB (HI—)fIHT-
TEXHOJIOTHH) U IPUMEPBI UX pealIU3allHU.

1.2. [InenkooOpasyroliee BEMECTBO KaK OCHOBA JAKOKPACOYHOT'O MaTrepuasa

Krnaccudukanus noiuMepoB U peakiuii UX CUHTe3a. ANMapaTypHO-TEXHOJIOTUYECKUE
CXCMEI MMOJIYYCHHUA AJIKUAHBIX, AKPUJIOBBIX U SIIOKCUAHBIX OJIMTOMCPOB. Binusans ChIpbs Ha
TEXHUKO-7KOHOMHMYECKHE TI0Ka3aTesld CuHTe3a. PacueT u MoenupoBaHue peakTOpHOro
000py1I0BaHUs.

1.3. I[Ipou3BOICTBO MUTMEHTHUPOBAHHBIX JJAKOKPACOYHBIX MaTEpPHAIIOB

TexHoNMOrUsa MONYYEHUs HAIMOJHEHHBIX JIAKOKPACOYHBIX MaTepUaioB. AmNmapaTypHOe
opopMIIEHHS TPOIIECCOB JUCIEPrupoBaHus. bucepHble MeNbHUIBI, MX THUIBI U (UPMBI-
MIPOM3BOIUTENN 000PYA0BaHHSI, 00ECTIEYeHUE PEeCypCcOcOepeKeHusI.

Pa3nes 2. Dxojiornyecku 6e3onacHble MPouecchl OKPAIIMBAHUA ObITOBBIX H
NPOMBILLIEHHBIX H31eJIHii

2.1. OcHOBHBIE 110AX0/1bI K BBIOOPY TEXHOJOTUHU OKpAIIMBAHMSI IPOMBIIIECHHBIX U3AEIUN

Koppo3ust meramna. JIakokpacOdHble HOKPBITUS — OCHOBAa IPOTUBOKOPPO3UOHHON
3amuThl. DakTOpHl, BIUSIONIME HAa JOJTOBEYHOCTh JIAKOKPACOYHOTO MOKPHITUS M BBIOOD
TEXHOJIOTUH ero noxydeHus. CTaguu co3aaHus JJAaKOKPaCOYHOI'O OKPBITHUS.

2.2. IloaroroBka NOBEPXHOCTH MEPE] OKpAIIVBAHUEM

Posib MOArOTOBKM MOBEPXHOCTH. MeXaHHYECKHEe M XUMMYECKHE METOAbI MOAIOTOBKH
MOBEPXHOCTU. AOpa3uBHO-CTpyWHAst oOuucTKa. [IpOMBINIUIEHHBIE PACTBOPHl XHUMHUUYECKOU
HOJArOTOBKM TOBEPXHOCTU. Metoabl U o0opymoBaHHe. Arperarbl XMMHYECKOW MOATOTOBKU
MOBEPXHOCTH.

2.3. OkpaivBaHue U3aeinun

CriocoObl HaHECeHMs JIAKOKpAaCOUYHBIX MaTepuanoB. [[HeBMaTHUeckoe U 0e3BO3AYIIHOE
pacnbuieHne. OKpacOUYHbIE paclbUIMTENbHbIE KaMepbl. PUIbTpans OKPaCOYHOM MBIIN: BOASHAS
¢bunbTpanus u cyxue QUIbTPHI.

2.4. Cymka J1aKOKpacO4HbIX TOKPBITUI

Cyrb mpouecca cymkd. EcrecTBeHHas M HCKyccTBeHHass cymka. (CrocoObl
MCKYCCTBEHHOU CylIKH. CyIlINIbHBIE KAMEPBHI.

2.5. Dxonoruueckue mpodsieMbl OKpaCOYHBIX paboT

DKOJIOTrH4ECKH MIOJIHOLICHHBIE TEXHOJIOTHH HOJrOTOBKU MOBEPXHOCTH.
HanoctpykTypupoBaHHbIE KOHBEPCHUOHHBIE MOKPBHITHS. JIOKadbHBIE OUYHUCTHBIE COOPYKEHUS.
3ammra atMocdepbl MpU  MPOU3BOJACTBE OKPACOYHBIX  paboT. AJCOPOLMOHHBIA U
OKHUCJIUTEIbHBIA METO/IbI OUUCTKH.
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5. COOTBETCTBHUE COAEPKAHUA TPEBOBAHUSAM K PE3YJIBTATAM OCBOEHUA JUCHUTIJIMHBI

Ne B pe3ynbrare ocBOE€HUS AUCHUIIINHBI CTYAEHT JOJIKEH: PaneH Paszz[en Paz3ﬂen
3HaTh:
1 |- cocTosiHME pBIHKA JJAKOKPACOYHBIX MaTepuasioB B PP u 3a pybexoM; + + +
o |7 THIIBL HHeprocOeperaroIux JaKOKpPaCOYHbIX MATEpUAIOB U MOKPHITUH Ha OCHOBE Pa3IMYHBIX + + +
TJICHKOOOPAa3yIONNX;
3 |- TEXHOIOTHYECKHE OCHOBbI CXEM NPOM3BOACTBA JIAKOKPACOMHBIX MATEPHANOB M CO3/IAHHS + + +
JIAKOKPACOYHBIX MOKPBITUH;
4 |- mepcneKTUBHBIE TEHACHLIUY Pa3BUTHS JIAKOKPACOUHBIX MAaTEpUaIOB U MOKPHITUI HA UX OCHOBE; + + +
g |* OCHOBHbIC METO/bI MOAENMPOBAHUA € y4ETOM MAKPOKMHETHKHM PEAKTOPOB M TEXHONOTHYECKHX + + +
anmnaparos;
YMerb:
g |- Ha OCHOBE MONYMEHHDIX 3HAHMW B o0sacTu pa3paboOTOK JIAKOKPACOYHBIX MaTEpUaJIOB U + + +
ITOKPBITUH CO3/1aBaTh alNapaTypHO-TEXHOJIOTHYECKHE CXEMBbI UX MTOJIYUYEHUS;
7| BBIOMpATH HaH60neev SKOHOMMYECKU 11€1ecO00pa3Hble METOJbl CO3/IaHUsl JIAKOKPACOYHBIX + + +
MaTEpHUAJIOB U IOKPBITUH;
- pa3palaThiBaTh  IEPCIEKTHUBHBIE  HANpPABICHUS  HAYYHbIX  HUCCIECJOBAHMM  CO3JaHUS
8 |7aKOKpacOYHBIX MAaTepHaOB M IMOKPHITMH Ha OCHOBE HAHOMATE€pHaJOB W HAHOTEXHOJIOTH, + + +
OMOAKTHBHBIX MaTEPUAJIOB U T.J.
Biaagern:
g | TPEACTABICHUAMH O MHPOBBIX TEHICHIMAX B 00J1aCTH CO3/1aHUs JAKOKPACOUYHBIX MAaTEpUAIOB U + + +
TOKPBITUH;
10 |I° 0COOEHHOCTSIMM MPUMEHEHHs PAa3JIMYHOTO OOOpYIOBAaHMS IS CHHTE3a IUIEHKOOOPAa3yHOIIMX, + + +
JUCIEPrUPOBAaHUS M HAHECEHUS! JIJAKOKPACOYHOTO MOKPBITHUS.
Kox n nanmenoBanue I1K Koa u HanMeHOBaHMe MHANKATOPA J0CTHKECHUS
K
I1K-5. CnocobeH pa3pabaTbIBaTh U IIK-5.1. 3HaeT MeToABI U BUABI KOPPO3UOHHOM
BHEJPSTHh TEXHOJIOTHYECKHUE MTPOLIECCHI B 3alUThl MAaTEPUAJIOB, KOHCTPYKLUN U COOPYKEHUH,
11 |oGmacTH 3aUTH OT KOPPO3UH; TpeOOBaHUs K cUCTEMaM MPOTUBOKOPPO3MOHHOM + + +
OCYILIECTBIISITH BEIOOP MaTEPUAIIOB JIJIs 3alUThI U CLIOCOOBI MX peaau3aluu
M3FOTOBJIEHNS] OCHOBHOIO U
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BCIIOMOT'aTCIBHOT'O 060py,HOBaHI/IH u
KOMMYHHKAIIUOHHBIX ceTei

[TIK-5.2. YMeer pazpabaThiBaTh TEXHOJOTUYECKHE
MpoIeCcChl B 00JIaCTH 3aIUTHI OT KOPPO3UH,
OTIpeAeNATh IPUTOTHOCTh MOBEPXHOCTHU K
00paboTKe C LENbI0 MPUIAHHS TPEOyEeMBbIX
(YHKIIMOHATILHBIX CBOWCTB

[1K-5.3. Bnageet HaBRIKaMU ITOATOTOBKH
MOBEPXHOCTU K HAHECEHUIO MOKPBITHI, KOHTPOJISI
WX KayeCTBa, IPUHATHUS PEIICHUH MO0 KOMIIOHOBKE
JIMHAHN HaHEeCEHMS 3alUTHBIX METAJNIMYSCKUX U
HEMETAJUTMYECKUX TTOKPBITUI

12

IIK-6 Crocoben OIpENIEIISTh
(yHKIIMOHATILHBIC u KOPPO3HOHHBIE
XapPaKTEPUCTUKU o0opynoBaHus,
MaTepUalIOB M TOKPBITUH, OMPENEATh WX
COOTBETCTBHUE 3asBJICHHBLIM
MOTPEOUTEITLCKUM XapaKTEePUCTHKAM;
OCYIIECTBISTh KOHTPOJIb KayecTBa

MATepHAIIOB U TMOKPBITUA C MPUMEHEHUEM
M3BECTHBIX U MOJIU(DUIIMPOBAHHBIX METOJIOB
HUCIILITAHUN

[IK-6.1. 3naet TpeGoBaHus K (PYHKIHOHAIBHBIM U
KOPPO3WOHHBIM XapaKTEPUCTUKAM O0OpPYIOBaHUS,
MaTepuajgoB W TOKPBITUN, CHOCOOBI KOHTPOJIA, a
TaKkKe pEerJjaMeHTHPYIONIMEe UX HOpMaTHBHbBIC
JIOKYMEHTBHI.
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6. IPAKTUYECKUE U JIABOPATOPHBIE 3AHATUSA

6.1. IlpakTHYecKue 3aHITUSA
IIpumepHbIe TEMBI MPAKTHYECKHUX 3aAHATHI MO TUCHUILIHHE.

Ne 1/ Ne paznena TeMbl MpakTUYECKUX (CEMHUHAPCKUX ) 3aHATUI Yacer
o
2| ucnunmas!

Paznen 1 Brnusinue chipbsi Ha TEXHUKO-3KOHOMHYECKHE MTOKAa3aTeNH Mpoliecca 4

CUHTe3a. Pelienue 3K010rn4eckux npoosieM, CBA3aHHbIX C
IIPOU3BOJICTBOM IUIEHKOOOPA3yIOIUX BELIECTB.

Pazpnen 1 Anmnapatsl U1€aJIbHOTO CMELIEHHS U BHITECHEHHUS; UX pacdeT U 6
MOJICIIUPOBaHHE
Paznen 1 OcobeHHocTH anmaparypHoro opopMieHHs Mpolecca MoIyIeHUs 4

nurMeHTupoBaHHbIX JIKM. OTiudre B 000pyI0BaHUH MPH MTOTYYCHUN
BOJIHO-/IUCIIEPCUOHHBIX U OpraHopacTBopuMbIix JIKM.

Pazpen 2 3aIuUTHO-ACKOPATHBHBIC CBOMCTBA JIAKOKPACOYHOTO TTOKPBITHS. 4
DakTopbl, BAUSAIONINE HA JOJITOBEYHOCTD JAKOKPACOYHOTO MOKPBITHSI.
Craguu ero co3gaHus.

Paznen 2 [ToaroroBka NOBEPXHOCTH NEPE OKPAILIUBAHUEM — OCHOBA 4
KaueCTBEHHOT'O CO3JaHMsl JAKOKPACOYHOTO MOKPHITUs. [loaxos! K
CO3/IaHUIO IKOJIOIMYECKH O€30MacHbIX METO/I0B XUMUYECKOU
MOATOTOBKU MOBEPXHOCTHU. JIOKaIbHBIE OUUCTHBIC YCTAHOBKHU

Paznen 2 Oxpacka KMJIKMMH, TOPOILIKOBBIMU JIAKOKPACOYHBIMU MaTepUaIaMH U 4
METOOM 3JIEKTPOOCAKICHHSI

Paznen 2 TpeboBanust k pa3pabOTKe OKPACOUHBIX PACTIBLUIUTEIBHBIX KaMep. 4
OxpacouHoe 000pyI0BaHNE TYIHKOBOTO M MMPOXOJHOTO TUIIA.
Paznen 2 KoMriekcHbie OKpacovHbIE TMHUU HEMPEPBHIBHOTO U MEPUOTUIECKOTO 4

neiictBust. OXpaHa OKpy»Karollel cpe/ibl IPU MPOU3BOICTBE
OKPAacOYHbIX padoT.

6.2 JlaGopaTopHbIe 3aHATHUSA

Brinonsenue JIaGOpaTOpHOl"O IIpakKTUKyMa o I/I3y"IaeMOI7I JAUCITUIIIINHC
«JIaKOKpaCO‘lele mamepuaiiobl U nOKpsvlmus» HE IPCAYCMOTPCHO y‘I€6HBIM TIJTaHOM.

7. CAMOCTOSATEJIBHASA PABOTA

CamocrosiTenbHas paboTa MPOBOAUTCS C IENBI0 YIIIyOJIeHUs] 3HaHUM 1O TUCHUTIIINHE U
MIpEeayCMaTpPUBAET:

— O3HAKOMJICHUE U POPAOOTKY PEKOMEHI0BAHHON JIMTEPATYPHI, pabOTy C IEKTPOHHO-
OMONMMOTEYHBIMU CHCTEMaMHM, BKIIOYas TEPeBOAbl NYyONMKAIM M3 HAay4HBIX KYpPHAJIOB,
muTHpyeMbIX B 6azax Scopus, Web of Science, Chemical Abstracts, PUHII;

— TOCEIIEHUE OTPACTIEBBIX BBICTABOK U CEMUHAPOB;

— yuactue B cemuHapax PXTY um. M. MeHzeneeBa no TeMaTuke TUCIUILINHEI,

— TMOATOTOBKY K BHITIOJTHEHHUIO KOHTPOIBHBIX Pa0OT MO MaTepHay JEeKIIMOHHOTO Kypca;

— MOJTrOTOBKY K claue aKk3amena (2 cemectp).

[InanupoBaHue BpPEMEHHM HA CaMOCTOSTENBHYIO PabOTy, HEOOXOIUMOTO Ha H3y4YCHHE
JTUCIUTIIMHBI, CTYJEHTaM JIy4Illeé BCEro OCYIIECTBISATh Ha BECh MEPUOJ] H3YyUCHUS,
MpeaycMaTpuBas MpPU STOM PETYJIIPHOE NOBTOPEHUE MPOMJAEHHOrO0 Marepuana. Marepuan,
3aKOHCTIEKTUPOBAHHBIN Ha JICKIUAX, HEOOXOJAMMO pPErysipHO JOIMOJHITH CBEICHUAMH W3
JUTEPaTypHBIX HCTOYHHMKOB, IMIPEJICTaBICHHBIX B pabodeit mnporpamme. Ilpu pabote ¢
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yKa3aHHBIMH HWCTOYHHKAMU PEKOMEHIYETCS COCTABIATH KPAaTKUM KOHCIEKT Marepuana, C
00s13aTeNIbHBIM (PUKCUPOBaHUEM OUOIMOrpapUUecKux TaHHBIX HCTOYHUKA.

8. MPUMEPBI OHEHOYHBIX CPEJICTB JJIs1 KOHTPOJISA
OCBOEHMA JUCIUAITJIMHDbI

CoBOKymHasE OIlEHKA 110 JHUCIUIUIMHE CKJIAJIbIBaCTCSI W3 OICHOK 3a BBINOJIHECHHUE
KOHTPOJIBHBIX PaboT, pedepara (MakcumanbHas oneHka 60 0ayyioB), © UTOrOBOTO KOHTPOJS B
dbopme Ixzamena (MakcuManbHas orieHka 40 6asioB).

8.1. IlpumepHasi TeMaTHKA pedepaTHBHO-AHATUTHYECKOH PadoThI.

Tema pedepara OTHOCHTCS K Pa3HBIM pasjeiaMm Juciuiuimbabl. OH orneHuBaetcs n3 30
0ajoB.
1. PecypcocOeperaromiye TEXHOJIOTHH B TPOU3BOJICTBE JIAKOKPACOYHBIX MAaTEPHAIIOB
2. DKOJOruyeckH 0e30MacHbIe MPOLECCHl OKPAIIMBAHUS OBITOBBIX U MPOMBIIIJICHHBIX H31ETHHA

3. ACCOPTUMEHT M CHUCTEMbI JIAKOKPACOYHBIX MOKPBITUH, MPUMEHSEMbIX I 3aLIUThl OT
KOPPO3HMH B XUMHUYECKUX MTPOU3BOJICTBAX;

4. HopMupoBanue pacxo/ia 1akOKpacO4YHbIX MaTEpUasoB;

5. Tumnossie arperatbl KOMIUIEKCHBIX OKPACOYHBIX JINHUIA;

6. TpeboBaHusi TeXHUKU O€30MACHOCTH, MOXKAPHOM O€30IIaCHOCTU U IPOU3BOJICTBEHHOU
CaHMTApUU JJIS1 OKPACOYHBIX 1IEXOB U KPACKOIPUTOTOBUTENILHBIX OT/IEIECHUH.

7. MexaHnueckue crocoObl MOArOTOBKY MOBEPXHOCTH METAJUIOB MO OKPACKY.

8. Tepmuueckue crnocoObl MOATOTOBKM  MOBEPXHOCTH  METAUIOB  IOJ  OKPACKY.
[Tpumensiemoe 060pyaOBaHHE.

9. XuMuyeckuil cnocod ouyucTku MeTayioB. OOe3KHpUBAaHUE BOJHBIMM ILEIOYHBIMU
pactBopamu. OCHOBBI crioco0a, 060pyLOBaHHE.

10.  Xwmwmyeckwii  crmoco®  OYMCTKM — MeTaiwioB.  OOe3KupHBaHWE  OPraHHYECKUMHU
pactBopuTensiMu. OCHOBBI clt0c00a, 000pyAOBaHUE.

11.  Xumuueckuil cnocod OYMCTKM METauIOB. OMYJIbCHOHHOE oOe3xupuBaHue. OCHOBBI
crocoba, o0opynoBaHue.

12. XUMHYECKUN CIMOCO0 OYMCTKM METaUIOB. YJBTPAa3BYKOBOE U DIIEKTPOXUMHUYECKOE
o0ezxupuBaHre MeTauioB. OCHOBBI cl10c00a, 000pYAOBaHUE.

13.  HaHeceHme IaKOKpaCOYHBIX MAaTE€pPHAJIOB METOJIOM ITHEBMAaTHUECKOTO PpACIIBUICHUSI.
OCHOBBI METO/Ia, TEXHOJIOTHUECKUE PEKUMBI, 000pYAOBaHHE.

14.  HaHneceHue J1akOKpaCOYHBIX MaTepUaIOB METOJIOM 3JIEKTPOCTATUYECKOI'O PaCIbUICHHUS.
OCHOBBI METO/Ia, TEXHOJIOTHUECKUE PEXKUMBI, 000PYIOBaHUE.

15. HaHeceHue 1aKOKpacOYHBIX MAaTEepUATIOB METOAOM OKyHaHHs. OCHOBBI MeETOAA,
TEXHOJIOTHYECKHE PEXKUMBbI, 000pyI0BaHHUE.

16.  HaHeceHme JIaKOKPaCOYHBIX MaTEPUAIIOB METOJIOM CTpyHHOTO 00simBa. OCHOBBI METO/IA,
TEXHOJIOTUYECKHE PEXXUMBbI, 000pyJOBaHUE.

17. DNEKTPOOCAK/ICHNE JTAKOKPACOUHBIX MAaTEPHUAJIOB U3 BOJIHBIX PACTBOPOB.

18.  Dnekrpodopernueckoe HaHECEHHE AMCIEPCUH JIAKOKPACOUHBIX MareprasioB. OCHOBBI
METO/1a, TEXHOJIOTUYECKHE PEXKUMBI, 000PYJOBaHHE.

19.  HaHneceHue JTaKOKpPacOYHBIX MaTe€pHaJIOB METOJOM XEMOOCaxaAeHUs (aBTo(opeTnyeckoe
ocaxKJieHue), ocHOBbI MeTos1a. OBopyaOBaHuE.

20. HaseceHue JaKOKpacCOYHBIX MAaTEpHAIOB BaJKOBBIM MeTo0M. (OCHOBBI MeETOJa,
TEXHOJIOTHYECKHE PEXKUMBI, 000pYJOBaHHE.

21. HaseceHue TMOPOLIKOBBIX  JIAKOKPACOYHBIX  MaTepHAOB B  KHILIIIEM  CJOE,
TEXHOJIOTHYECKHE PEKUMBI, 000pYJOBaHHE.

22.  HaneceHWe TOPOIIKOBBIX JIAKOKPACOYHBIX MAaTEpHAIOB B JJIEKTPHUYECKOM  IIOJIE,
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TEXHUUYECKHE PEKUMBI, 000pyAOBaHUE.

23. T'a3oruiamMeHHOE M IUIa3MEHHOE HANbUICHHWE MOPOUIKOBBIX JIAKOKPACOYHBIX MAaTEPUANIOB,
TEXHOJIOTUIECKUE PEXKUMBI U 000PYIOBaHUE.

24.  CrpyiiHOE ¥ TEMJIOBOE HANBUIEHHE MOPOILIKOBBIX JIAKOKPACOYHBIX MaTEpUAJIOB,
TEXHOJIOTUYIECKUE PEXKUMBI U 000PYIOBaHUE.

25.  KOHBEKTUBHBIN CIIOCOO OTBEPKICHUS MOKPHEITHIL. OO0OpYyI0BaHHE.

26.  TepmopanuaMOHHBIN CIIOCOO OTBEPIKICHHE OKPBITUH, TPUMEHsIEMOE 000PYIOBaHHE.
27.  VIHDyKIUOHHBIN cioco0 OTBEepkKIeHUE OKPBITHI. O0OpyI0BaHHE.

28.  PaamanuoHHOE OTBEPKICHUE TIOKPBITHI, OCHOBBI METOJ1a, 000PYIOBaHHE.

29.  OtBepxnenue nokpeiTuil Y @-m3nyuennem. Marepuaisl 1 000pyI0BaHuE.

30.  TexHOJOTHYECKHUH MPOIECC OKPACKU APEBECHHBI.

31.  Texuomorust 3alIMTBl OT KOPPO3MM JIAKOKPACOYHBIMHM TMOKpbITHAMHU. OOnactu

MPUMCHCHH 3allIUTHBIX JITAKOKPACOYHBIX HOKpBITHﬁ.

8.2. IIlpuMepbl KOHTPOJIbHBIX BONMPOCOB /IS TEKYIIEr0 KOHTPOJISI 0CBOEHH S THCIUIIJIHHbI

JUisi  TeKymero KOHTPOJISI TMPEeRyCMOTPEHO 2 KOHTPOJIbHbIE paboThl (IO OJHOU
KOHTPOJILHOH paboTe Mo KaXIOMy pasjeny), 3ammra pedepara. MakcMManbHas OIEHKA 3a
KOHTpOJIbHbIE paboThl cocraBiseT 15 OamioB 3a kaxayro. MakcuManabHas OLIEHKa 3a
KOHTpPOJIbHBIE paboThl cocTaBiseT 30 6aioB, pedepara — 30 GayIoB-

Paznen 1. Ilpumepbl BONpocoB K KOHTPOJbHOII paGore Ne 1. Konrpoabnasi padora
COJEP:KHUT 2 BONpoca, no 7,5 6a/110B 3a BONpPOC.
Bomnpoc 1.1.

1. BrwusiHue ChIpbsi HA TEXHUKO-IKOHOMUYECKUE MOKA3aTEJIH MPOIecca CHHTE3A. .

2. 3alMTHO-IEKOpaTUBHBIE CBOMCTBA JTAKOKPACOYHOTO TOKPHITHS.

Bomnpoc 1.2.
1. AHHapaTLI HNACaJIbHOI0 CMCUICHWA U BRITCCHCHUSA, UX PACUCT U MOACTIUPOBAHNC
2. OcobeHHOCTH ammapaTypHOro ohopMIIeHHUS Mpolecca MOTYYeHHUs] MUTMEHTUPOBAHHBIX

JIKM.
Bonpoc 1.3.
1. OcobenHocTu anmapaTypHOro oGopMIIEHHUs Mpoliecca MOJyuYeHHUs] MUTMEHTHPOBAHHBIX
JIKM.
2. Pemienue sKoIOrMYecKUX MpoOIeM, CBSI3aHHBIX C IMPOU3BOACTBOM IUIEHKOOOpa3yHOIIUX
BEIIIECTB.

Paznen 2. Ilpumepbl BOnpocoB K KOHTPoJbHOII paGore Ne 2. KonrTpoabHasi padora
COJEP:KUT 2 BONpoca, no 7,5 6a1710B 3a BONpoc.
Bonpoc 2.1.

1. dakropsl, BIUAIOLIUE HA TOJTOBEYHOCTD JTAKOKPACOYHOT'O MOKPHITHSL.

2. TloaroToBka MOBEPXHOCTH TIEPEl OKPAIIMBAHUEM

Bomnpoc 2.2.
1. Okpacka XHUAKUMH, TOPOIIKOBHIMU JIAKOKPACOYHBIMU MaTepuajaMd M METOJIOM
IIEKTPOOCAKICHHUS.

2. TpeboBaHUs K pa3pabOTKe OKPACOYHBIX PACIIBUIUTEIBHBIX KaMep.

Bonpoc 2.3.
1. KommekcHble OKpacOYHbIE JIMHUM HEMPEPHIBHOTO U NEPUOANYECKOTO IEUCTBUS.
2. OxpaHa OKpYXKaroIei cpeibl Py MPOU3BOJICTBE OKPACOYHBIX padoT.
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8.3. Bonmpoch! 1J1si HTOTOBOT0 KOHTPOJISI OCBOEHHUSI IMCIHUTLINHBI (3 ceMecTp — IK3ameH).

DK3aMEHAIMOHHBI OWJIET BKIIOYAET KOHTPOJIBHBIE BOMPOCH MO pasaenam 1-2 paboueit
MIpOrpamMMbl TUCIUIUIMHBI M COJEPKHUT 2 Bompoca. 1 Bompoc — 20 6amios, Bompoc 2 — 20 6amioBs.

1. Haykoemkue (iHHOBaIMOHHBIC) TexHOJoruu B JIK oTpacin — maiHT-TEXHOJIOTHH.

2. Muposoii peiHok JIKM, nepcnekTuBbl pa3BUTHSL.

3. Dkoaoruuecku moiHonenunle JIKM.

4. IInenkooOpa3yromue MaTepraiibl. IHXeHepHbIe OCHOBBI IIPOLIECCOB CHHTE3a. [Ipumepsl.
5. AnkuaHble mieHKooOpa3oBarenu. AnmnapaTypHO-TEXHOJIOTHUECKHUEe CXeMbl. MI3MeHeHue
TEMIIEPATYpPbl CHHTE3a B IIPOLIECCE.

6. DnoKCUHbIE TUIEHKOOOpa3yolue. AnnapaTypHO-TEXHOJIOTHYECKHE CXEMBI.

7. AxpunoBele meHKooOpasyromue. OcoOCHHOCTH CHHTE3A.

8. Kimaccudukanus o6opymoBanust 1j1sl co3aanus HarmoaHeHHbIX JIKM.

9. Texnonoruyeckas cxema cozganus mopomkoBsix JIKM, 0coOeHHOCTH HaHECEHUsT TOKPBITHIA.
10. MogenupoBaHue peakTOpHBIX mpoieccoB. [Ipumepsr.

11. bucepHble METBHULIBL, TUIIBI U CIIOCOOBI TEXHOJIOTUYECKOIO PACUETa CXEMBI.

12. Koppo3sus metamwia. CTpykTypa NIpOTUBOKOPPO3UOHHOM 3aLUTHI.

13. dakropsl, Biusromue Ha BIOop JIKII. OcHoBHbie HazHaueHus JIKII. Cranguu nomydeHus
JIKIL

14. Ponp OoArOTOBKM MOBEPXHOCTH MEPE OKpAILIMBAHUEM. 3aJjaul MEXaHUYECKOH U
XUMHUYECKON TOJITOTOBKU TOBEPXHOCTH.

15. AGpa3uBHO-CTpylHAsE OYMCTKA KaK HanbOoiee 23 PEeKTUBHBIN METOI MEXaHHIECKON
MOJITOTOBKU MOBEPXHOCTH.

16. AGpa3uBHO-CTpYiiHAsE OYMCTKA CKATHIM BO3ayXxoM. [IpumMensiemoe o0opynoBanue,
npobecTpyiinbie kamepbl. TpeOoBaHUS K C)KATOMY BO3IYXY.

17. Xumudeckue MeToanl 00paboTKU it Co3AaHus (PU3MKO-MEXaHUICCKUX U 3alUTHBIX
CBOICTB MOKPHITUA. CyIIeCTBYIOIINE BOAHBIE COCTABBI.

18. O6opynoBanue nmpu 00pabOTKE TOBEPXHOCTH METOJIOM MOTPYKeHHMs. JJocTOMHCTBA 1
HEJO0CTaTKN METOJA.

19. OGopynoBanue A HOJATOTOBKY OBEPXHOCTH METOJIOM CTpyiHOTro 06smBa. Kamepsl
TYNMKOBOT'O ¥ IPOXOAHOr0 TUIIAa. MeTo NapoCTpyHHOM MOATOTOBKHU.

20. Metonp! okpammuBanus uznenauit B coorserctsuu ¢ ['OCT 5.105-80. [Tpumepsr.

21. [IneBmaTnueckoe 1 0€3BO3YIIHOE paciiblieHHe. [[peumyIiecTBo n Hel0OCTaTKH.

22. Okpacounble pacnbuiUTenbHBIE KaMephl. Kiaccudukanus. TpeboBanust kK 000py10BaHHUIO.
23. OuyncTKa BO3AyXa OT KpacouHOro a’po3ois. Kameps! ¢ cyxoit ¢puibTpanueii u
TUAPOPUIBTPAMH.

24. Cymxka JIKII. EctecTBeHHas cyiika 1 ciocoObl HCKYCCTBEHHOU CymIkH. CyIInibHbIe
KaMepBhl.

25. DKOJOrMYECKH MOJIHOLICHHBIE TEXHOJIOTUU IIOATOTOBKU IIOBEPXHOCTH. JIOKaJIbHBIE OYMCTHBIE
COOPYXKEHHUSI.

26. 3amuTa aTMocgepbl P MPOU3BOICTBE OKPACOUHBIX paboT. MeToab! 00€3BpeKUBAHUS
BEHTUJISILIMOHHBIX BEIOPOCOB OKPACOYHO-CYIIMIILHOTO 000PYOBAHHUS.

27. KOMIIEKCHBIE OKPACOYHBIE JTMHUH HENTPEPBIBHOTO U MEPUOANYECKOTO AEHCTBHS.

28. OxpaHa OKpy>Karollei cpebl IpU MPOU3BOJICTBE OKPACOUHBIX PadoT.

29. 3aMTHO-AEKOPAaTUBHBIE CBOMCTBA JJAKOKPACOYHOI'O MTOKPBITHS.

30. ®akTopsl, BAUSAIOMINE HA JOJITOBEYHOCTD JAKOKPACOYHOTO MOKPBITHS.

@OHJ| OLEHOUYHBIX CPEACTB NPUBEACH B BHJE OTIAEIBHOIO JOKYMEHTA, SBISIOLIETOCS
HEOTHEMJIEMOM YaCThI0O OCHOBHOM 00pa30BaTeIbHOM MPOrPaMMBI.
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8.4. CTpyKTYpa H npuMephbl ONJIETOB s 3Kk3amena (2 cemecTp).

Ik3amen 110 TUCLUILINHE «/TakoKpacounvie mamepuanvl u NOKPbIMUAY IPOBOJUTCS B
1 cemecTpe M BKJIIOYaeT KOHTPOJIbHBIE BOINPOCHI MO paznenam 1-2 paboueil mporpamMmsl
JTUCIUIUIMHBL. buner mns kzamena cOCTOUT w3 3 BOIMPOCOB, OTHOCAIIUXCS K YKa3aHHBIM
paszzenam.

[Tpumep Ouneta 11 IK3aMeHa:

«Ymeepoiwcoaror Munucmepcmeo nayku u gvicuiezo 0opazosanus P@O
Poccuiickuii XMMHUKO-TEXHOJIOTHYECKU YHUBEPCUTET
3aB. kagenpoii umenn JI.A. MeneeeBa
T.A. Barpamsu Kadeapa "HHOBAHOHHBIX MATEPHAJIOB H 3aIUTHI OT
(ITonmuce) KOPpPO3HH
«_» 2025 . 22.04.01 MaTepuajioBeJeHHe U TEXHOJIOTHH MATEPHAJIOB
Marucrepckasi IporpaMmma —
«HHOBaNMOHHBIE MATEPHAJIBI U 3AIIMTA OT KOPPO3UH»
Jlakokpaco4yHble MATEPHAJIbI H OKPBITHSI
Buier Ne _
1. Haykoemkue (MHHOBAalIMOHHBIE) TEXHOJOTUH B JIAKOKpACOUHOU oTpaciu — [1riHT-
TEXHOJIOTH

2. Kopposus meramia. CTpyKTypa NpOTHBOKOPPO3MOHHOMN 3aIIUTHI. 3alIUTHBIC
JIAKOKpPACOYHbIE MaTepHaIb

3. Bomnpoc no teme pedepara

9. YYHEBHO-METOJMYECKOE OBECIIEUEHHUE JUCHUIIJIMHBI

9.1. PexoMeHayemasi JuTepaTypa
A. Ocnoenan numepamypa

1. MenpHukoB, B.H. MartepuanoBenenie U TEXHOJOTHMM COBPEMEHHBIX U IEPCIEKTUBHBIX
HEMETAJUTMUYECKUX MaTepHAIOB [ DNEKTpOHHBIN pecypc]: yueoHoe mocobue / B.H. Menbaukos. -
OnexTpoH. aaH. - ExarepunOypr: Yp®@YVY, 2021. 168 c.

2. Crenun, C.H. Opra#uzanuss nOpou3BOACTBA U O0OpyIOBaHUE ISl MOJIYYECHHS
NUTMEHTUPOBAHHBIX JTAKOKPACOYHBIX MaTepUaioB [DIeKTpoHHbIN pecypc] : yuebHoe nocodue /
C.H. Crenun, O.I1. Ky3nenosa. — DnextpoH. naH. — Kazans: KHUTY, 2016. — 112 c.

JlonoTHUTEIbHASI JIUTEpPaTypa

1. Madwurynnun, H.K. JlakokpacouHble MaTepralibl U MOKPHITHS: TepMUHOIOTHYECKHI CIIOBaph
[DnexTponnsblit pecypce] : cnoBaps / H.K. Ilapurynnun, A.B. CopokoB. — DneKkTpoH. JaH. —
Kazans: KHUTY, 2008. - 29 c.

2. SIkoBneB A.Jl. XvMHS M TEXHOJIOTHS JJAKOKPACOYHBIX MOKPBITUH 3-¢ m3j., mepepad. — CII6.:
Xumuznat, 2008. — 448 c.

3. ®peiitar B., Croiie JI. Kpacku, nokpeitast u pactBoputend. / Ilep. ¢ anri. mox pen. D.D.
Uuko. CIIb.: ITpodeccus, 2007. 528 c.

4. Topnosckuii M.A., Ko3synun H.A., EBTiokoB H.3. OGopynoBanue 3aBoJI0OB JTaKOKPACOUYHOMN
npomeinuieHHocT. C.-I1.: Xumus, 1992. 336 c.

5. Copokun M.®., KounoBa 3.A., lllogpy JI.I. XumMus m TEXHOJOTHS TUICHKOOOPA3YIOIIUX
BemrecTB. M.: Xumus, 1989. 480 c.
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6. MWnnerikua E.A., Jleii63on JIL.H., Toamauer M.A. IlurmeHTHpOBaHHME JTaKOKPACOYHBIX
marepuanos. JI.: Xumus, 1986, 160 c.

7. MenbmukoB B.B., Konecaukos B.A, Kommepruanu3aiys HHHOBAIIMOHHBIX TEXHOJIOTHA.
M.- JIKM-IIpecc, 2009 r. — 84c.

9.2. PekoMeH1yeMble HCTOYHHKH HAYYHO-TeXHUYeCKOH mHpOpMAIIUT
— Pa3zgarounblil WIUTIOCTPATUBHBIN MaTepHall K JEKIUSIM.
— IIpeseHTanuu K JeKIUIM.

Hay4Hno-TexHu4eckue xKypHabl:
— Kypnan «IIpombiuieHHas okpacka» ISSN 1992-447X
— 2Kypnan «JlakokpacouHas npoMsblieHHOCTb» [ISSN

Pecypcbl nHpOpMaMOHHO—TENEKOMMYHUKAIIMOHHOM ceTH VHTepHeT:
http://bookfi.org/g/ - BookFinder. Camas Goiblias siekTpoHHas Oubnmuoreka pyHera. Ilowmck
KHHT U KyPHAJIOB
http://www.rsl.ru - Poccuiickas 'ocynapcrBenHas bubmnoreka
http://www.gpntb.ru - TocynapctBenHast my0OiryHast HaydHO-TEXHUYeCKass oubnmnoreka Poccnn
http://lib.msu.su - Hayunas 6ubiaroreka MOCKOBCKOTO TOCYIapCTBEHHOTO YHHBEPCUTETA
http://window.edu.ru - TlonHoTekcToBasi OMONHMOTEKAa YYEOHBIX U Y4EOHO-METOAMYCCKUX
MaTepHaioB
http://www.fips.ru/cdfi/fips2009.dll - Caiit ®UIIC. Uudopmarus o nareHTax
http://findebookee.com/ - morckoBas crcTema 1o KHUram
http://elibrary.ru - Hayunast snextponnas Ouoiamnorexa

9.3. CpencrBa odecneyeHUs1 OCBOECHHSI TUCHUTITIHHBI
Jus  peanmzanuu  pabodeld mpoOTrpamMMbl  MOATOTOBIICHBI  CIICAYIOIIME CPEJICTBA
00ecCIIeueHNsT OCBOECHUS JUCIIAIIINHEL:

— KOMITBIOTEPHBIE MTPE3EHTAI[MH HHTEPAKTUBHBIX JeKiuii — 17, (001iee 4nciio ciaaiaoB —
340);

— 0aHK TECTOBBIX 3aJaHUN I TEKYIIEro KOHTPOJIA OCBOCHUS THCIHUILIHHBI (0OIee
4rcio Bopocos — 50);

— 0aHK TECTOBBIX 3aJaHH JJISI UTOTOBOTO KOHTPOJIS OCBOCHHUS JUCIHMIUIMHBI (0OIiee
grcio Borpocos — 30).

10. MEPEYEHb HH®OPMAIIMOHHBIX TEXHOJIOT U,
HNCIIOJIB3YEMBIX B OBPA3OBATEJIBHOM ITPOLECCE

HNudopmannoHHyro HOJIEPIKKY U3yYEHUS JUCLIUTUIMHBI OCYILECTBISET
Nudopmanmonno-oudamoreunsiit nentp (MBL)) PXTY wum. .M. MengeneeBa, KOTOpBIH
o0ecrieunBaeT OOY4YaIOUIMXCS OCHOBHOW yueOHOH, y4eOHO-MEeTOAMYEeCKOW W HayyHOU
JUTEPaTypoid, HEOOXOMUMOHN JJIsi OpraHu3aluyd 00pa30BaTEIFHOTO MpoIecca 1O JAUCIUTLINHE.
O6muit 06vem MmHOTOOTpacieBoro Gouma MBI na 01.01.2025 1. cocraBnser 1 563 142 k3.

®onpn UBIL[ pacnomaraer y4eOHOHM, y4eOHO-METOAMYECKOM M Hay4YHO-TEXHUYECKOU
JaUTEpaTypoil B (hopMe MeYaTHBIX U 3JIEKTPOHHBIX M3JAHUH, a TaKKe BKIIOYaeT o(UIIMaIbHbIE,
CIpaBOYHO-OMOIMOrpaduueckre, CrneluaIu3upOBaHHbIE OTEYECTBEHHbIE U  3apyOeKHbIE
nepuonuyeckue W MHPopMmauuoHHele  u3manud.  WBL[  oOecmeumBaer  gmoctym K
npodeccCHOHaTBHBIM 0a3aM TaHHBIX, HHPOPMAIIMOHHBIM, CIIPABOYHBIM M IIOMCKOBBIM CHCTEMaM.
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Kaxxnprit oOydaromuiicsi odecriedeH CBOOOHBIM JOCTYIIOM U3 JIFOOOW TOYKH, B KOTOPOM
UMeeTcsi JOCTyn K ceTh WHTepHeT M K AIeKTpoHHO-Oubmuoreynoil cucteme (DbBC)
VHuBepcUTETa, KOTOpas COJNCPXKUT pPA3IUYHBbIE W3AAHUS 110 OCHOBHBIM HM3Yy4aeMbIM
JUCHUTUTMHAM M C(pOPMHUPOBAHA TI0 COTJIACOBAHHUIO C MpaBooOIagaTe s iMi yueOHOH U yyeOHO-
METOJIMYECKON JIUTEPATyPHI.

Jnst  Oojmee TOJHOTO M ONEPAaTUBHOIO  CIPAaBOYHO-OMOMMorpaduyeckoro u
uH(opMmanmonHoro obciyxuBanus B MBI peanu3oBana TexHOIOTHsS DIIEKTPOHHON TOCTaBKH
JIOKYMEHTOB.

[TonHbli nepedeHb AIEKTPOHHBIX HH(GOPMAIMOHHBIX PECYpPCOB, HCIOIB3YEMBIX B
npoiiecce 00y4eHus, MPEICTaBIeH B OCHOBHOM 00pa30BaTeIbHOM MTporpamMmme.

11. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUITIJIMHBI

B cootBercTBUM ¢ y4eOHBIM IIJJAHOM 3aHATUS IO JUCHUIUIMHE «/Jakoxkpacounvie
mamepuanvl U RNOKpblmMua» TPOBOIIATCS B (opMe JICKUUHA, NPAKTUYCCKHX 3aHATHH H
CaMOCTOSITENIbHON PabOThI 00yYaroImerocs.

11.1. ObdopynoBanue, HeoOX0aMMOe B 00pa3oBaTEJBLHOM IpoLecce:

- JlekunoHHast ydeOHasi ayAWTOpHsA, OOOpYIOBaHHAs AIICKTPOHHBIMH CPEICTBAMH
JEMOHCTpaMK (KOMIBIOTEP CO CpPEACTBAMHU 3BYKOBOCIIPOM3BEICHHS, IMPOEKTOp, IKpaH) W
yueOHOI MeOenblo.

- bubnuoteka, nmeromas paboune KOMITBIOTEPHBIE MECTa ISl CTYJCHTOB, OCHAIIICHHBIC
KOMITBIOTEpAMU C BBIXOZI0M B MIHTEpHET 1 1ocTynoM K 06a3aM JaHHBIX.

11.2. YuyeOHO-HATIAAHBIE IOCOOMS:
Kommiiekt mnpeseHTanmuié K JEKIHOHHBIM Kypcam; HaOOpbl 00pas3loB pa3IHYHBIX
MaTEPUAJIOB U MOKPBITHIA.

11.3. KomnboTepsl, HHPOPMALMOHHO-TEJEeKOMMYHHKAIIMOHHbIE CEeTH, alllIapaTHO-
NporpamMMHbI€ H ayIMOBU3YyaJIbHbIE CPEACTBA:

IlepcoHanbHble KOMIIBIOTEPBI, YKOMILIEKTOBaHHbIE npourpeiBatenssMu CD u DVD,
INPUHTEPAMM U  IPOTPAMMHBIMM  CPEACTBAMH, IIPOEKTOPBI, JKpaHbl, AayJUTOPUH  CO
CTAllMOHAPHBIMHU KOMILIEKCAMH O0TOOpaxKeHHs1 MH(OPMAIHH C JIF0OOTO 3JEKTPOHHOTO HOCUTEIS;
WEB-kameps1; 1mudpoBoii ¢oroannapar; KONUPOBAJIbHBIE amnmaparbl; JIOKaJdbHash CETh C
BBIXOJIOM B MIHTEpHET.

11.4. IleyaTHbIE U 3JIEKTPOHHBbIE 00pa3oBaTeIbHbIe H HH(POPMALHOHHbIE pecypChl:

NHupopmamoHHO-METOANYECKHE MaTepualibl:  yuyeOHble TOCOOMsS M0  JIUCLHUIUIMHAM
BapUAaTHBHOW 4YaCTH MPOTPaMMbl; METOIUYECKHE DPEKOMEHIAlMM K MPAKTUYECKUM 3aHITHSIM;
pa3IaToyHbI MaTeprai K JEKIMOHHBIM KypcaM; 3JIeKTPOHHBIE yueOHbIe N3aHus MO AUCIUTUTHHAM
BapHATHBHON YaCTH, HAYYHO-TIOMYJISPHBIE JIEKTPOHHBIE N3IAHHS.

DJNeKTpoHHBIE O00pa3oBaTelbHbIE pPecypchbl: KadenapanbHble OUOTHMOTEKH HIIEKTPOHHBIX
W3JIaHUH TI0 IMCLUITIMHAM BapUaTHUBHOM YacTH; AJIEKTPOHHBIE ITPE3EHTALMH K pa3/iesiaM JISKIIMOHHBIX
KypCOB; y4eOHO-METOIMUYECKre pa3paboTku Kadeapsl B AIIEKTPOHHOM BHUE; OYKJIETHI W KaTaJOTH
000py/I0BaHMs, CIPABOYHUKH T10 CHIPHEBBIM MaTepHaaM, CIPAaBOYHUKU 10 HAWIYYIIUM JIOCTYITHBIM
TEXHOJIOTHSIM ~ JIEKTPOXUMUYECKUX TPOW3BOJICTB; CIIPABOYHBIE MaTepUaibl B TIE€YaTHOM W
HJIEKTPOHHOM BHJIE; HJIEKTPOHHAS KApTOTEKa 10 PEHTreHO(a30BOMY aHAITH3Y.

11.5. IlepeyeHsb JUIEH3HOHHOTO MPOrPAMMHOI0 O0ecneYeHus!:

[lonHbI mepeyeHb JMIIEH3MOHHOTO MPOrpaMMHOrO OOECreueHus MpeAcTaBlIeH
B OCHOBHOH 00pa3oBaTeIbHOM porpamme.
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12. TPEBOBAHUS K OHEHKE KAYECTBA OCBOEHMUS ITPOI'PAMMBI

HaumenoBanue
pa3jaesioB

OcHOBHBIC ITOKA3ATEJIH OLIEHKH

(I)OPMLI H ME€TO/bI
KOHTPOJIA U OLICHKH

Pa3zpmea 1.
PecypcocOeperarommue
TE€XHOJIOTHH B MPOU3BOICTBE
JIAKOKPACOYHBIX
MaTepHuaJIoB

3naem:

- COCTOSIHUE PBIHKA
JIAKOKpaco4HbIX MarepuanoB B PO u 3a
pyoexom;

- THUNBl 3HEProcOeperarommx
JIAKOKPACOYHbIX MaTepHaoB u
MOKPBITUA HAa OCHOBE Pa3JIMYHBIX
IUIEHKOOOPAa3yIOIINX;

- TEXHOJIOTUYECKHE OCHOBBI
CXEeM MPOM3BOJCTBA JIAKOKPACOUHBIX
MaTepHaoB " CO3JIAHHMS
JIAKOKPACOYHBIX MOKPHITUH;

- TEPCIEKTUBHBIE TEHACHIUU
Pa3BUTHS JIAKOKPACOUHBIX MaTepHajioB
U ITOKPBITHI Ha UX OCHOBE;

- OCHOBHbIE METObI
MO/JICITUPOBAHUS c y4ETOM
MaKpOKUHETHKHU pPEaKToOpoB u
TEXHOJIOTUYECKUX alllapaToB;

Ymeem:

- HAa OCHOBE IIOJYYEHHBIX
3HaHUH B oOjacth  pa3paboTOK
JTaKOKPACOYHBIX MaTepHaoB "
MOKPBITUH  cO37]aBaTh  ammapaTrypHo-
TEXHOJIOTHIECKUE CXEMBI ux
MOJTyYEeHHUS;

- BBIOMpATh Haubosee
SKOHOMHUYECKU renecooOpasHble
METOABl  CO3/1aHUS  JIAKOKPACOYHBIX
MaTepuaioB U MOKPBITUH;

- pa3pabarbIBaTh
MEePCIIEKTUBHBIEC HAIIPaBJIEHNS HAY4YHbIX
HCCIIEI0OBaHUI CO3JIaHMS
JTaKOKPACOYHBIX MaTepuasoB u

MIOKPBITUI HAa OCHOBE HAHOMAaTEpUAJIOB
U  HAHOTEXHOJOTWH, OHOAaKTHBHBIX
MaTEpUaJIOB U T.A.

Bnaoeem:

- MPEACTABIEHUSIMU O MUPOBBIX
TEHAEHIIMAX B o0OJacTh  CO3maHUSI
JAKOKPACOYHBIX MaTepHajoB "
MTOKPBITHH;

- 0COOEHHOCTSIMU TPUMEHEHUS
Pa3IMYHOTO o0opynoBaHus IE
CHUHTE3a IUIEHKOOOpa3yroIuX,
JUCTIEPrUPOBAHUS u HaHECEHUsI

Ouenka 3a
KOHTPOJIBHYIO paboTy
Nel

Omnenka 3a pedepar
OrieHKa 32 IK3aMeH
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JIAKOKPACOYHOI'O IMOKPBITHUA.

Paszaen 2. Dxojornueckn
0e30macHbIe MPOLECCHI
OKpamuBaHHs OLITOBBIX H
NMPOMBINLIEHHBIX U3/1eJIUH

3naem:

- COCTOSIHUE pBIHKA
JIAKOKPacO4YHbIX MaTepuasioB B PO u 3a
pyoexom;

- TUIBI 3HeprocOeperarwImx
JTaKOKPACOYHBIX MaTepHaoB u
MOKPBHITUH Ha OCHOBE Pa3JIMYHBIX
IJIEHKOOOPa3yIoIIKX;

- TEXHOJIOTUYECKHE OCHOBBI
CXE€M MPOM3BOJICTBA JIAKOKPACOUHBIX
MaTepuasoB u CO3/1aHUS
JTAKOKPACOYHBIX IIOKPBITUH;

- TEpCHEeKTUBHbIE TEHICHIINU
Pa3BUTHS JIAKOKPACOUHBIX MaTepHajoB
Y TIOKPBITHI Ha UX OCHOBE;

- OCHOBHBIC METO/bI
MOACIINPOBAHUA C Y4€TOM
MaKpOKWHCTUKHA PCAKTOPOB u
TCXHOJIOTHUYCCKUX allllapaTOB;

Ymeem:

- Ha OCHOBE IOJIYYEHHBIX
3HaHUW B obmactu  pa3paboTOK
JIAKOKPACOYHBIX MaTepuasoB u
MOKPBITH  CO3/1aBaTh  amnmnaparypHo-
TEXHOJOTHYECKHE CXEMBI ux
MOJTyYCHHUS;

- BBIOUpATh HauOoJIee
SKOHOMUYECKHU 1enecooopasHble
METOABl  CO3/1aHUSl  JIAKOKPACOYHBIX
MaTepHuaioB U MOKPBITUH;

- pa3pabarbIBaTh
MEepCIIEKTUBHBIEC HAIIPaBJICHNs HAY4YHbIX
HCCIIEI0OBaHUI CO3/1aHHUs
JIAKOKPACOYHBIX MaTepuasoB u

MIOKPBITUN HAa OCHOBE HAHOMAaTEpUAJIOB
U  HAHOTEXHOJOTWH, OHOAaKTHBHBIX
MaTEpUaJIOB U T.A.

Bnaoeem:

- MPEACTABIICHUSIMUA O MUPOBBIX
TEHACHIUAX B 00JIaCTH  CO3AaHUSA
JIAKOKPACOYHBIX MaTepUajoB "
MTOKPBITHH;

- 0COOEHHOCTSIMU TPUMEHEHUS
Pa3IM4HOTO o0opynoBaHus IE
CHUHTE3a IUIEHKOOOpa3yroIuX,
JUCTIEPTUPOBAHUS u HaHECEHUs
JTAKOKPACOYHOI'O MOKPBITHSI.

OrncHka 3a
KOHTPOJIBHYIO paboTy
Ne2

Orenka 3a pedepar
OncHKa 3a IK3ameH
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13. OCOBEHHOCTHU OPI'AHU3AIINU OBPA30OBATEJIBHOT'O ITPOLECCA JJIs1
HNHBAJINAOB 1 JINI C OI'PAHUYEHHBIMUA BO3MOKHOCTAMMU 310POBbsA

OOydyeHre WHBAIUAOB W JIMIl C OTPAaHWYEHHBIMH BO3MOXHOCTSIMHU  37IOPOBBS
OCYIIIECTBIISIETCS] B COOTBETCTBHH C:

— IlopsakoM oOpraHu3alii W OCYLIECTBJICHUS O0OpPa30BaTEIbHON JAEATEIHHOCTH II0
o0Opa3oBaTeNbHBIM IIpOrpaMMaM — MporpamMmaMm OakanaBpuaTta, MporpaMMaM CIeLHaJIUTeTa,
nporpammam maructparypsl (IIpukaz MunoOGpuayku PO ot 05.04.2017 Ne 301);

— Ilonoxennem o0 TOpsAKE OpraHu3allud W OCYILECTBICHHS 00pa3oBaTeIbHOU
NEeSITeIbHOCTH 1O 00pa3oBaTeNbHBIM IpOrpaMMaM BBICHIETO OOpa30BaHUS — IporpaMMmam
OakanaBpuaTta, IporpaMMaM CHEIHaJUTeTa, MpPOrpaMMaM MarucTparypbl QenepaibHOro
rOCYJapCTBEHHOTO OO/KETHOrO 00pa30BaTENbHOTO YUPEXKIEHHUS BBICIIETO 00pa3oBaHUs
«Poccuiickuil XMMUKO-TEXHOJOTHYEeCKU yHuBepcuTeT umenu .M. MenaeneeBa», NpUHATHIM
pemienrem Yuenoro coeta PXTY um. [I.H. Menaeneesa ot 28.12.2022, npotokon Ne 5;

— MeronnyeckuMu pEeKOMEHAALMSIMHU IO OpraHu3ali 00pa30BaTEIBHOIO Mpoliecca
It OOyd4eHHMsl MWHBAIUAOB M JIMIl C OrPAaHUYEHHBIMH BO3MOXHOCTSIMH 3JI0POBbSl B
0o0pa3oBaTeNbHbIX OpraHM3alMsIX BBICHIETO O00pa3oBaHUs, B TOM YHCIE OCHAIIEHHOCTH
00pa3oBaresnbHOro mpoiecca (yTBEpKICHbI 3amecTuTesieM Munuctpa oopa3oBanusi u Hayku PO
A.A. Kinumosbeim ot 08.04.2014 Ne AK-44/058H).
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JlonmosiHeHMs1 M U3MeHEHHsI K padodell mporpaMme I CIUAIINHbBI

«JlakokpacouyHble MaTepuaabl 1 NOKPbHITHS
OCHOBHOI1 00pa30oBaTeJIbHOI IPOrpaMMBbl
22.04.01 MaTepuajioBeleHHE U TEXHOJIOTMHA MATEPHUAJIOB

MarucCrepckas nporpamma

«I/IHHOBaIII/IOHHbIe MaTEepHAJIbI U 3aIHUTA 0T KOPPO3UHU»

®opma 00ydyeHus: ouHast

Homep
OcHOBaHHE BHECEHUS
n3MeHeHus/ ConeprkaHue TOMOJTHCHHSI/ M3MEHEHUS
W3MEHEHU S/ JOITOTHEHUS
JOIIOJIHEHUS

MIPOTOKOJI 3acelaHus Y YeHOTO
1. coBeTra Ne oT

« » 20 .
IIPOTOKOJI 3acejaHusl Y YEHOT O
coBera Ne oT

« » 20 .
IIPOTOKOJI 3aceaHusl Y YEHOT O
coBera Ne oT

« » 20 .
IIPOTOKOJI 3aceaHusl Y YEHOT O
coBera Ne oT

« » 20 .
IIPOTOKOJI 3aceJaHusl Y YEHOT O
coBera Ne oT

« » 20 .
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MuHHMCTEepPCTBO HAYKH M BbICcIIero oopasoBanus Poccuiickoii @enepanun
(denepanbHoe rocy1apcTBeHHOE OK0IKeTHOE 00pa3oBaTesibHOE YUpeKIeHne
BbICIIET0 00pa3oBaHUs
«Poccuiicknil XUMHMKO-TEXHOJIOTHYeCKHUI YHUBEPCUTET
uMmenn /I.A. MenaeneeBa

«YTBEPXKXIAEHO»
Ha 3ace/laHuy Y YE€HOTO COBETa
PXTY uwm. JI.1. Menaeneera

rpotokoi1 Ne 30 ot «30» urons 2025 r.

PABOYASA TIPOT'PAMMA JUCHUITVIMHBI

«O0opynoBaHue EX0B 3AIUTHBIX MOKPBHITHI U OCHOBBI POEKTHPOBAHMSD)
HanpasJ/ieHue nmoaAroToBKu
22.04.01 MaTtepuaJjioBeJleHrEe U TEXHOJIOTUM MATEPUAJIOB

Marucrepckasi nporpaMmma
«/HHOBAIIMOHHBbIEC MATEPHAJIBI U 3aLLUTA OT KOPPO3UM»

KBanudukanusa «Marucrp»

Mocksa 2025



[IporpamMmma cocTaBieHa acCUCTEHTOM Kadeapbl MHHOBAIMOHHBIX MaTEpUajoB W 3alIUTHl OT

kopposun E.A. XKenynkosoit

[TporpammMa paccMOTpeHa U 0700peHa Ha 3acelaHuM Kadeapbl HHHOBAIIMOHHBIX MaTCPHAJIOB U
3almUThI 0T KOppo3uu «29» ampens 2025 r., mporokon Ne 9.



1. IIEJIb ¥ 3AJJAYM U CIUTIIIMHBI

IIporpaMMa cocraBieHa B  COOTBETCTBMM ¢  TpeboBaHusiMu  DenepanbHOro
roCyIapCTBEHHOrO0 00pa30BaTeIbHOrO CTAaHJApTa BhICHIEr0 OOpa3oBaHUS — MarucTparypa
no HampaByieHuo noAarotoBku 22.04.01 Mamepuanosedenue u mexnonocuu mamepuanos
(®IroC BO), pexomeHmanmusMu MeETOIUYECKOH KOMHUCCHUM W HAKOIUICHHBIM  OIBITOM
NpenoJiaBaHusl JAUCUUIUIMHBL Kadenpoid HMHHOGAUUOHHBIX Mamepuanoe u 3auumel Om
koppo3uu PXTY um. JI.. MenneneeBa. IIporpaMmma paccuuTtaHa Ha U3y4YEHHE JUCIUILIMHBI B
TE€YEHHUE OJIHOTO CEMECTpA.

Hucuunnua  «OQ6opydosanue  uexo8  3AUWUMHBLIX  NOKPLIMUIL U OCHOGBbHL
npOeKmupoeanus» OTHOCUTCS K BapHATUBHON YacTH OOS3aTENBHBIX JUCHUIUIHH y4eOHOTO
wiana. [IporpaMma AMCUMILIUHBI MpPEANOaraeT, 4YTo 00yJarIuecs UMEIT TEOPETHUECKYIO U
MPAKTUYECKYI0 TMOATOTOBKY B  00JacTH  MaTepHAlIOBEJACHUS, TEOPETUYECKHX OCHOB
AIEKTPOOCAKACHUS METAIJIOB, FAIbBAHOTEXHUKH U 00paOOTKU MOBEPXHOCTH.

Heab AUCHUNIMHBI — TOJYYEHHUE CHUCTEMbl 3HAHMM B OOJACTH OCHAIEHUS LIEXOB
3aLUTHBIX TOKPBITUH.

3agaud  OUCHUUIUIMHBI — TPUOOPETEHHE HABBIKOB PAcyeTOB TallbBAHHMYECKOTO
00opyoBaHus U TOTPEeOICHHS PECYpPCOB.

HucuunnuHa  «OQbopydosanue  uyexo8  3AUAUMHBIX  NOKPOIMUIL U OCHOGbL
npoekmupoeanusny npenogaerca B 3 cemectpe. KoHTpoIb ycrieBaeMOCTH CTYJCHTOB BEETCS 1O
IIPUHATON B YHUBEPCUTETE PEUTUHIOBOM CHUCTEME.

Pabouas nporpamma AUCHUILIHHBI MOKET OBITh peai30BaHa ¢ MPUMEHEHHEM JIEKTPOHHBIX
00pa3oBaTeNIbHBIX TEXHOJIOTHH 1 JIEKTPOHHOTO 00YUYCHUS MTOTHOCTHIO WA YACTUYHO.

2. TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUS JUCHUIIJIMHBI

N3ydyeHune nuCHUIUIMHBI HAIPaBJIEHO HA INPUOOPETEHHUE CIEAYIOIIUX KOMIETeHUM H
HHAUKATOPOB MX JOCTHKECHUSA

YHI/IBepcaJILHLIe KOMIIETEHIHH BBIMNYCKHUKOB U HHAUKATOPLI UX TOCTHKCHUSA

HanmMeHnoBaHue
KaTEropuu Kon n naumenoBanue | Koxa v HaMMeHOBaHUE MHIUKATOPA JOCTHKEHUS
(rpymnbl) YK YK
VK

VYK-2.1. 3Haer npuUHUMIBI MOJAEIUPOBAHUS
TEXHOJIOTUYECKUX  IPOLECCOB  CO3IAHUA U

00paboTKH MaTEpHaJIOB c y4ETOM
HKOHOMHYECKUX (DaKTOPOB U B COOTBETCTBHH C
TpeOOBaHUSAMU 9KOJIOTHYECKOM U

MIPOMBIIIIJIEHHOM 0€30MMacHOCTH;
PaspaGoTka 1 YK-2. Cnocoben VK-2.2. VYwmeer ompenenate Kpyr —3ajad,
peansaIs YIIPABJIATH IPOSKTOM IUTAHUPOBaTh COOCTBEHHYIO JIESATEIBHOCTh B
HPOEKTOB Ha BCEX dTarnax ero paMKax peaqu3alMM IPOEKTa, MCXOIAd U3
KU3HEHHOTO IUKJIa UMEIOIINXCS PECypCOB; COOTHOCHTH TJaBHOE U

BTOPOCTETICHHOE, PelllaTh MOCTaBICHHbBIE 3314l
B paMKax M30paHHbBIX BUI0B NMPOQPeCcCUOHAIBHON
NEeATSIbHOCTH

YK-2.3. BajieeT HaBbIKaMH pealTi3allid HOBBIX
MIPOEKTOB U YIIPABJICHUS UMHU Ha BCEX ATarax ero
YKU3HEHHOTO IMKJIa




Hqu)CCCHOHaHLHBIe KOMIICTCHIMU U UHIAUKATOPLI UX JOCTUKCHUSA

OcHoBaHue
3agada npodeccuoHaIbLHBIA
A . | O0bekT minu 00IacTh Kox u Konx u HaumeHoBaHue (podp
npodeccnoHaTbEHOM CTaHJapT, aHAJIU3 ONBITA)
3HAHUA HauMmeHoBauue [1K uHauKaropa goctuxenus 11K
EATEIIBHOCTH O06001IeHHbBIE TPYAOBBIC
byHKIIMU
Hay4Ho-ucciienoBaTeJbCKHM THI 32124 NPO(EeCcCHOHATBLHOM 1eSITeJIbHOCTH
VYyactue B TexHomornueckue [1K-5. Cnocoben [1K-5.2. Ymeet pazpabaTbiBaTh AHanu3 TpedoBaHUM K
OpraHU3aIyH | MIPOIIECCHI paszpabaThIBaTh U TEXHOJIOTHYECKHUE TIPOIIECCHI B npodeCCHOHATbHBIM
MIPOBEACHUU MPOU3BOJICTBA, BHEJIPSITH 00J1aCTH 3aIIUTHI OT KOPPO3HH, KOMITETCHIIUSIM, TIPEIbSBIISIEMBIX
MIPOEKTOB, 00paboTKH 1 TEXHOJIOTHYECKUE OTIPENIETIATH MPUTOTHOCTh K BBIITYCKHUKAM HarpaBJICHU
HCCIICIOBAHUM U MoaupUKaIIIU MPOIIeCChl B 00J1aCcTH MOBEPXHOCTH K 00pabOTKe C METbI0 MOATOTOBKHM HA PBIHKE TPYyAa,

pa3pabOTOK HOBBIX
MaTepuaioB U
KOMITO3HUIIUH,
Hay4HBIX U
MIPUKJIIATHBIX
9KCIIEPUMEHTOB T10
CO3JIaHUIO HOBBIX
MPOLECCOB
MOJIYYEHUS U
00paboTKu
MaTepHuayoB, a TaKKe
U3ICIUN.

MaTepuaioB U
IIOKPBITHM, J1eTanei
U U3JICIU;
obopyioBaHue,
TEXHOJIOTHYECKast
OCHACTKa U
MPUCTIOCOOICHHUS,
CHUCTEMBI
yIpaBIeHUS
TEXHOJIOTHYECKUMU
IIPOLIECCAMH.

3alUThI OT KOPPO3HH;
OCYILECTBIISITH BBIOOD
MaTepHalioB JUIs
HU3roTOBJICHUSA
OCHOBHOT'O U
BCIIOMOTATEILHOTO
o0opynoBaHus 1
KOMMYHUKAIIMOHHBIX
ceTen.

npuaaHus TpedyeMbIx
(YHKIIMOHATILHBIX CBOUCTB.

[1K-5.3. Bnageet HaBeIKaMU
MOATOTOBKHU MTOBEPXHOCTHU K
HAaHECEHUIO TTOKPBITUNA, KOHTPOJIS UX
KauecTBa, MPUHATHUS PEIICHUH 110
KOMITOHOBKE JIMHUHM HaHECCHMS
3aIIUTHBLIX METAIINYECKUX U
HEMETAJUIMYECKUX MOKPBITUI

0000111eHIE 3apyOEKHOTO OIBITA,
IIPOBEJICHUS KOHCYJIBTALUN C
BEAYIIUMU pabOTOAATEISIMH,
o0beMHEHNAMHU paboToaareneit
oTpaciiv, B KOTOPOH
BOCTPEOOBAHBI BBITYCKHUKH B
paMKax HalpaBJICHUS MMOJATOTOBKH

[IpodeccrnonanbHblil cTangapT
«Crenuanuct 1o
INEKTPOXUMHUYECKON 3aIUTE OT
KOPPO3HUH JIMHEHHBIX
COOPYKEHHUHN U 0OBEKTOBY,
YTBEPKJICHHBIN ITPUKA30M
MuHucrtepcTBa Tpyia u
COIIMAIbHOM 3amuTEl Poccuiickoi
®enepaunn ot 12.10.2021
Ne714n.

D Vnpasnenue cucreMon
3JIEKTPOXUMHUYECKON 3aIIUThI




JIMHEHHBIX COOPYKEHUMN U
00BEKTOB
(ypoBeHb KBaM(UKAIUH — 1)

[IpodeccronanbHbIi cTaHAAPT
«Crenuanuct B o01actu
pa3paboTKH, COMMPOBOKACHUS U
UHTErpaliy TEXHOJIOTHUYECKUX
IPOIIECCOB U TIPOM3BOJICTB B
00J1aCTH MaTepUaoBeICHUS U
TEXHOJIOTUH MaTEPUAIIOBY,
YTBEPKJCHHBII PUKa30M
MuHnucrepcTBa Tpy1a u
COLIMANbHOM 3a1uThl Poccuiickoi
®enepaunu ot 3.07.2019 Ne
477n.

B Pa3pabotka, conpoBoxIeHUE U
MHTErpalysl HNHHOBALMOHHBIX
TEXHOJIOTUIECKUX MPOIIECCOB B
00J1acTH MaTepuaoBEeICHUS U
TEXHOJIOTUN MaTEPUAIOB
(ypoBenb kBanudukanuu — 7)

Y4actue B
OpraHu3aluu 1
MPOBEACHUHU
MIPOEKTOB,
HUCCIIEOBAHUN U
pa3paboTOK HOBBIX
MaTepuaioB U
KOMIIO3HUILIMH,
Hay4YHBIX U
MIPUKJIIATHBIX
9KCIIEPUMEHTOB T10

TexHonornueckue
IIPOLIECCHI
IIPOU3BO/ICTBA,
00paboTku u

Mo U pUKaIII
MaTepHayoB U
MTOKPBITHM, J1eTanei
U U3ISIINi;
obopyoBaHue,
TEXHOJIOTHYECKast
OCHACTKA U

ITK-6. Criocoben
OTIpeIeNATh
(GyHKIHOHATBHBIE U
KOPPO3UOHHBIE
XapaKTEPUCTHKU
obopymoBaHus,
MaTepUaioB U
MOKPBITUH, ONIPECIIATh
X COOTBETCTBUE
3asIBJICHHBIM
MOTPEOUTETHCKUM

[1K-6.2. YMeer onieHUBaThH
COOTBETCTBUE TEXHOJIOTUYECKOTO
mpoiiecca B 0071aCTH 3aIUTHI OT
KOPpO3HH, a TAaK)Ke MaTepUaioB U
000py1I0BaHUS COBPEMEHHBIM
TpeOOBaHUSIM C YIETOM
9KOJIOTHYECKOH 0€30IacHOCTH.

AHanu3 TpedoBaHUH K
npohecCuOHaTbHBIM
KOMIICTEHITHSIM, TIPEIbSIBIISICMbBIX
K BBIITYCKHHKAM HaIPaBJICHHUS
MOJIFOTOBKH Ha PhIHKE TPY/Ia,
0000111eHIE 3apYOEIKHOTO OMBITA,
MPOBEICHUS KOHCYIbTAIUM C
BEYIIUMHU paObOTOATEIISIMH,
00beTMHEHUSIMHU pabOTOIaTENCH
0Tpacyu, B KOTOPOii




CO3/IaHUIO HOBBIX
MIPOLIECCOB
MOJTy4CHUS U
00paboTKn
MaTepUasoB, a TAKXKE
U3IEINH.

MPHUCTIOCOOJICHHS,
CHCTEMBI
yIIpaBICHUS
TEXHOJOTHIECKUMHU
IPOLIECCAMH.

XapaKTEPUCTUKAM;
OCYILIECTBIIATH
KOHTPOJIb Ka4eCTBa
MaTEepUaoB U
IIOKPBITHUH C
IIPUMEHEHUEM
U3BECTHBIX U
MOIUGUIIMPOBAHHBIX

METOJIOB UCIILITAHUH.

BOCTp€6OBaHBI BBIITYCKHHUKU B
paMKax HaIlpaBJICHUA ITIOATOTOBKH

[IpodeccnonanbpHbIM cTaHIAPT
«Crenuanuct 1o
3JEKTPOXUMHYECKOU 3aIIHUTE OT
KOPPO3UH JIMHENHBIX
COOPYKEHHI U 0OBEKTOBY,
YTBEPKICHHBIN ITPUKA30M
MuHucrepcTBa Tpya u
COLMAIIbHOM 3amuThl Poccuiickon
®enepanuu ot 12.10.2021
Ne714n.

D Yunpasnenue cucremon
3JIEKTPOXUMHUYECKON 3aIIUThI
JMHEHHBIX COOPYKEHHUU U
00BEKTOB (YpOBEHb
KBaU(UKAIAA — 7)

[IpodeccronanbHbIi cTaHAAPT
«Cnenuanuct B 00sactu
pa3paboTKH, COMPOBOKICHHS U
MHTErpaluyu TEXHOJIOTHYECKUX
IIPOLIECCOB U ITPOU3BOJICTB B
00J1acTH MaTepPUAIOBEICHUS U
TE€XHOJIOTUH MAaTEPHAIIOBY,
YTBEPKICHHBIN ITPUKA30M
MunucrepcTBa Tpyaa u
COIIMAIbHOM 3amuTEl Poccuiickoi
®enepanyn ot 3.07.2019 Ne
477n.

B Pazpabotka, cCOpoBOXKACHUE U
MHTErpalusi HHHOBALMOHHBIX




TEXHOJOTHYECKHX TPOIIECCOB B
00JIaCTH MaTepUAIOBEICHUS
TEXHOJIOTHH MaTEePHAIIOB
(ypoBeHb KBATH(UKAIUH — 7)




B pe3ynbrate u3yueHus: AMCUUILIINHBI CTYACHT MarucTpaTyphl TOJIKEH:

3namy:

- COCTaB M HA3HAUYEHHE OCHOBHBIX M BCIOMOTATEIbHBIX MOMEIICHUH 1I€XOB 3alUTHBIX
MOKPBITHI;

- COCTaB M Ha3HAYEHUE OCHOBHOI'O U BCIIOMOTATEILHOTO 000PYAOBAHUS [IEXOB 3AIUTHBIX
MOKPBITHI;

- TPUHIUIBI TOA00pa W pacdyeTra XapakTEPUCTUK OOOpPYMOBAHHUS I[€XOB 3aIIUTHBIX
MOKPBITHI;

- OCHOBHBIE METO/JIbI HEUTpaU3aIlMi COYHBIX BOJI [IEXOB 3aIIUTHBIX OKPBITUH.

Ymemn:

- MPUHUMATh PEUICHUS 110 KOMIIOHOBKE JTUHUN HAHECEHUS 3AIIUTHBIX MOKPBITHH;

- OCYIIECTBISATH BHIOOP MaTEpHUAaIOB Ji U3TOTOBJICHUS OCHOBHOTO U BCIIOMOTaTEJIbHOTO
000py1I0BaHUS U KOMMYHHUKAIIMOHHBIX CETEH;

Braoemn:

- HaBBIKAMH pacyeTa OCHOBHOTO M BCIIOMOTaTeJIbHOI0 000PYI0BaHUS M CMEKHBIX CUCTEM;

- HaBBIKAMHU COCTABIICHUSI MAaTepUAIBbHBIX 0ATaHCOB TEXHOJIOTUYECKUX MTOTOKOB;

- 0a30BbIMHM HaBbIKAMHU KOMILJIEKCHOTO aHaJM3a OCHOBHBIX W BCIIOMOTATEIbHBIX
TEXHOJIOTHYECKHUX MPOIIECCOB.

3. OFbEM JUCHUILIMHBI U BUJIbI YYEBHOM PABOTHI

O0BeM TUCHUILTAHBI
Bup yueoHoii padoThl Axan, | Acip.
3E
q, q,
O0masi Tpy10€eMKOCTb 1M CHUIITHHbBI 6 216 162
KonrakTHasi pa6oTa — ayIuTOPHbIE 3aHSITHSI: 1,89 68 51
Jlexnun 0,94 34 25,5
[Tpaktuueckue 3ansatus (I113) 1,94 34 25,5
CamocrosiTesibHas padora 4,11 148 111
KoHnTakTHas camocTosiTellbHas paboTa 411 0,4 0,3
CamocTosiTenbHOE U3YUYEHHE Pa3/IeJI0B JUCIUILIMHBI : 147,6 | 110,7
Buja nTOroBoro KOHTpoOJIs: 3auer ¢ OLEHKO¥




4. COOEP)KAHUE JUCIUITJINHBI

4.1. Pa3zgennl TUCHUNUIMHBLI U BUABI 3aHATHI

AKkazieM. 4acoB

e B T.4. B B T.4. B Mpax B T.4. B 126 B T.4. B Cam
wn Pa3znes nucuumInHbI Bcero dopme Jlekuunu dopme M. dopme paGoTHI dopme paGora
np. NOAr. np. NOAr. np. NOAT. np. NOAr.
Paznen 1. OcHoBHOE M
BCIIOMOraTe/ibHOe 000py/0BaHHue
1. | HexoB 3alIUTHBIX MOKPBITHIA. 56 - 10 - - - - - 46
IKOJIOTNYEeCKHE ACTIEKTHI PadoThI
11€X0B 3AIMTHBIX NOKPBHITHH
5 Pa3nes 2. OcHOBBI NPOEKTHPOBAHMS. 83 i 20 i 23 i i i 40
HopMmaTnBHOE peryJupoBanue
3 Paznen 3. Pa3padoTka npoekTHOM 77 i 4 i 11 i i i 62
AOKYMEHTAIIUH
UTOro 216 - 34 - 34 - - - 148




4.2 Conepxxanue pas3aesioB QM CIUATIINHbBI

Paszoen 1. Ocnoenoe u 6cnomozamenvrhoe 060py008anue Yexo8 3auumHblX HOKPLIMULL.
DKonocuueckue acnekmsl pabomvl Yexos 3auUmHbIX NOKPbIMUuLi

[lexu HaHeceHHMs 3allUTHBIX NOKPBITUNA. OmnpeneneHue, CTPYKTypa, MNPUHIUIIBI
dbyHkuonupoBanus. JIMHUS — OCHOBHAs eIMHMIIA 00OpyHOBaHUs Iiexa. BHyTpeHHss JoruKa,
BO3MO>KHBIE KOMITOHOBOYHBIE PEIICHUSI.

TexHonornueckue cxembl HaHeCeHUs! pa3nuuHbIX 311. BinsHue TeXHOIOrHUeCKON CXeMBbI
HAHECCHMSI M TUTIA TIOKPBITUS HA COCTAB OCHOBHOTO M BCIIOMOTATEIILHOTO 000PYI0OBaHUSI.

CocraB nunHum Hanecenust 3II (wacte 1). Bunmbl BaHH, TpeOOBaHHMSI K BaHHAM,
KOHCTPYKTUBHBIC D3JIEMEHTBI. 3arpy304Hble YCTPOMCTBA UM MPHUCIOCOONCHHS (TIOABECKH,
Oapabanbl, konokona). [logbeMHO-TpaHCTIOPTHBIE YCTPONCTBA.

CocraB nunun Ha"eceHnus 311 (wactp 2). BempsMmuTtensHble arperatbl, OCHOBHbIE BUbI,
INPUHLIMIBL paboOThl, JOCTOMHCTBA M HefocTaTku. CucreMbl (QUIBTpaLUd U TEpeMENINBaHUS
pacTBOPOB U AMEKTPoUTOB. OOECrieueHne TEMIIEPATyPHOTO PeKIMA.

Bona B rampBanmueckom mpou3BoAcTBe. KareropupoBanue BOABI, BOJONOJAIOTOBKA.
[TonsiTue yHoca, pacuer pacxoja poMbIBHON BO/bl. BiinsiHue cXeMbl MPOMBIBOK Ha pacxo/1 BOAbIL,
ONTUMU3ALIMS PACXOAA.

Ouuctasie coopyxenus. 3nadenus [1/IK. CymectByromue MeTOabl OYUCTKH CTOYHBIX
BOJI, B3aUMOCBSI3b [IPUHATON CXEMbI IPOMBIBHBIX OIll€palliii U METO/1a OUMCTKU BOJBL.

Pazoen 2. Hopmamuenoe pecynupogarue

Omnpenenenue poHa0B padboyero BpemeHu. OnpeneneHne Npou3BOACTBEHHON MPOrpaMMbl
nexa.

Texnonoruueckue pacuersl. OmnpeneneHue coctaBa 00OPYIOBaHMS B 3aBUCHMOCTH OT
TEXHOJIOTHYECKOro mpoiiecca. Pacder KkomMuecTBa OCHOBHOTO M BCIIOMOTATEIbHOTO
obopynoBanus. OOOCHOBaHHE BBIOOpPa CXEMbl IPOMBIBHBIX OINEpaluid, BBIOOP METOJIOB
HEUTpaM3aIlliy CTOUYHBIX BOJI.

DHepreTuyeckue pacyeTbl. Pacdyer KoimuyecTBa pecypcoB, HEOOXOAUMBIX  JJIA
(GYHKIIMOHUPOBAHHS 000PYAOBaHMS. BbIiaua TEeXHUYECKUX 3aJaHUI Ha CMEXKHBIC pa3Ieybl

Marepuanbibeie pacuersl. PacdyeT kosMuecTBa Chipbs U MarepuanoB. CocTaBieHHE
MaTepuaIbHOro OanaHca MPOU3BOJICTRA.

Pacuer uncrnieHHOCTH nIepcoHana 1exa.

HopmaTtuBHbIE W 3aKOHOJATENBHBIE AKThI, PETYJIUPYIOMIUE BBIMOJHEHUE MPOEKTHBIX
pabot. Mcnonp3oBaHuEe HOPMATUBHBIX JOKYMEHTOB MPH MPOEKTUPOBAHUN WHKEHEPHBIX ceTel U
KOMMYHUKAaIUH.

Pa3zoen 3. Pazpabomxa npoexmuoui 0oKymeHmayuu
CamocrosiTenbHass pa3paboTka paszena 5.7 TPOEKTHOM TOKYMEHTAllMd B COOTBETCTBHH C
[TocTanoBnenunem 87 npaBuTenbcTBA PP M TEXHUUECKUM 33/IaHUEM.
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5. COOTBETCTBHUE COAEPKAHUSA TPEBOBAHUSAM K PE3YJIBTATAM OCBOEHUA JUCIHUIIJIMHBI

Ne B pe3ynbrare 0CBOCHUS AUCLUIUIMHBI CTYICHT JOJIKEH: Pa3lz[en Pa32z[en Pa3?f[en
3HATBh:
1 | — cocraB u Ha3HaYEHUE OCHOBHOT'O M BCIIOMOTATEIbHOIO 00OPYI0BaHUS [IEXOB 3aLIUTHBIX OKPHITHH; + + +
2 | — npuHOMNBI 10A00pa M pacyeTa XapakKTePUCTHK 000PYI0BAHUS [IEXOB 3alMTHBIX MOKPHITHI; + + +
3 | — OCHOBHBIC METO/Ibl HEHTPAIU3AIMU COYHBIX BOJI [IEXOB 3AIIMTHBIX MOKPBITHI + + +
YMerTh:
4 | — npuHMMATh PELICHUS M0 KOMIIOHOBKE JIMHUI HAaHECEHHs 3aIUTHBIX MOKPHITHIA; + + +
5 | — OCYWECTBIATE BBIOOpP MAaTepHajoB Ui W3TOTOBJICHHS OCHOBHOTO M BCIIOMOTATEIILHOTO O0OpYIOBaHHS WU + + +
KOMMYHUKAIIMOHHBIX CETEH.
Bnagers:
6 | — HaBBIKAMHU pacyeTa OCHOBHOI'O M BCIIOMOTaTEIbHOTO 000PY/I0BaHHSI U CMEKHBIX CUCTEM; + + +
7/ | — HaBBIKAMH COCTABJICHHS MaTCPHAIbHBIX 0AIAHCOB TEXHOJOTHUECKUX IIOTOKOB,; + + +
8 | — 0a30BBIMH HaBBIKAMH KOMILICKCHOT'O aHAJIM3a OCHOBHBIX U BCIOMOTaTEIbHBIX TEXHOJIOTHUECKUX MPOIECCOB. + + +

B PE3YIBTATC OCBOCHU A NTUCHUIIJIMHEBI CTYJACHT JOJIKCH HpI/I06peCTI/I CICAYIOIINC YHU6EPCA/IbHbIE KOMNnEmMeHyuuu u uHOMKaInOPbl UX 00CIUINCCHUA:

Koa v nanmenoBanue IIK

Kon u HanmeHnoBaHue mHANKaTOpa noctmkenns 1K

YK-2. Cniocoben ynpaBisiTh TPOSKTOM Ha BCEX
dTamax ero >KU3HEHHOTO ITUKJIa

VYK-2.1. 3naeT npuHIMIBI MOAECTUPOBAHUS TEXHOJIOTHUECKUX
MIPOIIECCOB CO3/1aHUSI U OOpabOTKM MaTepUaoB C YYETOM
SKOHOMMYECKUX (PAKTOPOB U B COOTBETCTBUH C TPEOOBaHUSIMU
9KOJIOTUYECKOM 1 MPOMBIIIIIEHHOM 6€30M1acHOCTH;

VK-2.2. VYmeer onpenensTh Kpyr 3aaad, ILIAHUPOBATH
COOCTBEHHYIO JIEATENILHOCTh B paMKax pealu3alliu MpOoeKTa,
UCXOJS W3 UMEIOUIMXCS PEeCcypcoB; COOTHOCHUTH TJIaBHOE H
BTOPOCTENEHHOE, pPElIaTh IOCTABIEHHBIE 3a/lauyd B paMKax
n30paHHbBIX BUJIOB MPO(GECCHOHATBHON e TeIbHOCTH

VK-2.3. Brnaseer HaBbIKaMU peajM3allid HOBBIX MPOEKTOB U
yIpaBJeHUs] IMH Ha BCEX 3Tallax ero »KM3HEHHOro IHKJIa

B PE3YIBTATC OCBOCHUA NUCHUIIJIMHBI CTYACHT JOJIPKCH HpI/IO6peCTI/I CICOYIOIINEC npO¢€CCll0HtlJlebl€ Komnemenuuu u uudukamopbt UxX 00CMUIICCHUA:
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Koa u nanmenoBanue IIK

Koa u HaumeHoBaHue nHaAMKaTopa gocruxkenus IK

[IK-5. Cmnocoben pa3pabarbiBaTh W BHEIPATH
TEXHOJIOTHYECKHE IMPOIECChl B OOJIACTH 3alUThHI
OT KOPPO3UH; OCYIIECTBISITH BHIOOP MaTepHAIOB

[1IK-5.2. YmMmeer pazpabaThiBaTh TEXHOJOTHUYECKHUE MPOIIECCHI B
00J1acTH 3aIUTHI OT KOPPO3UH, ONIPEACTATH MPUTOTHOCTh
MOBEPXHOCTU K 00pabOTKE C LENbIO MPHUIAHKS TPEOyEeMbIX

I U3TOTOBJICHUS OCHOBHOT'O U | QYHKIMOHAIBHBIX CBOUCTB.
10 | scnomorarensoro 000py10BaHUs n| IIK-5.3. Biageer HaBbIKaMM IIOATOTOBKM IIOBEPXHOCTH K +
KOMMYHUKAI[UOHHBIX CETEH. HAaHECEHUIO ITOKPBITHM, KOHTPOJISI MX KadecTBa, IPUHATUSA
pelIeHnld 110 KOMIIOHOBKE JIMHMM HAaHECEHMs 3alllUTHBIX
METAJUIMYECKUX U HEMETAIUIMYECKUX TOKPBITUI
[TK-6. CnocoGen onpexnensats pynkunonanbHbie U | [1IK-6.2. YMeeT oneHMBaTh COOTBETCTBHE TEXHOJIOTHUECKOTO
KOPPO3MOHHbBIE XapaKTEPUCTUKU OOOpYyIOBaHUS, | polecca B 00JacTH 3aIIUTBl OT KOPPO3MM, a TaKxKe
MaTepHajJOB M TOKPBITHHA, ONPEACTATh WX | MaTEPUAIOB U 00OpPYIOBaHHUS COBPEMEHHBIM TPEOOBAHUSAM C
11 |COOTBETCTBHE  3asBIICHHBIM HOTPEOUTETBCKUM | YUETOM 3KOJIOTHUECKON OE30MacHOCTH. +

XAPaKTCPUCTHKAM; OCYHICCTBJIATDH KOHTPOJIb
Ka4dycCTBa MaTcpruaioB n HOKpBITI/Iﬁ C
IMPUMCHCHUEM HU3BCCTHBIX U MOI[I/I(bI/IIII/IpOBaHHI)IX
MCTOAOB WUCIIBITAHUH.
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6. IPAKTUYECKUE U JIABOPATOPHBIE 3AHATUSA

6.1. IlpakTHYecKue 3aHITUSA
I[IpumepHbIe TEMBI NPAKTHYECKUX 3aAHATHI MO IUCHHUILINHE

Ne Ne paznena

HanmenoBaHue NpakTUYECKUX 3aHATHN Yacsl
/11 | AMCIMILIUHBI

IIpoextnas poxkymenrtanus. Ilonsstue I1JI, HOpmaTuBHas
1 2 nokymenrausi, cocraB IIJ[. Ilopsimox pa3paboTku pacyeTHo- 4
rpaduyeckoil paboTel. TexHUYECKOe 3a/1aHue.

[TonyyeHue HUCXOOHBIX HaHHBIX JUIA INPOCKTUPOBAHUS JIMHUM
2 2 LMHKOBAHUSA CTaJIbHBIX JeTanei. Pacuer IO A U
€IMHOBPEMEHHON 3arpy3kd, TradapuToOB BaHH, KOJMYECTBa
OCHOBHOTI'0 000PY/1I0BaHMSI

Pacuer  koimyecTBa  BCHOMOTaTEeNbHOIO  0OOpPYIOBAHUS.
3 2 OmpeneneHne cxeM TMPOMBIBOK H pa3paborka cxembl OC. 4
KomnoHnoBka 000py/10BaHUsl JIMHUU.

TexHuueckue 3aaHus Ha pa3pabdOTKy CMEXHbIX pa3aenon [1]1.

Pacuer notpebneHuss pecypcoB: BOJa, AIEKTPOIHEPIHsl, CHKATHIN
BO3/1yX, BEHTHJISIUSL.

Pacuer ynciieHHOCTH 00CTYKUBAIOLIETO MEpCOoHAIa

OHpCI[GJIGHI/Ie CUCTEM BCHTUIALINH u KaHaJIn3alnuu B
COOTBCTCTBHUHU C HOpMaTHBHOﬁ Z[OKyMeHTaHHCfI.

Pacuer cocraBa crouHoil Bojbl. Pacuer ob6opynosanust OC

O N (oo o1 |
Ww b~ (DD

Pacuer MAaTCpHAJIbLHOI'O OajaHca IIpOU3BOJACTBA

W (NN NI DN

Odopminenne Toma MOC. TX B cooTBeTCTBUM C TpeOOBAHUSIMHU
[ToctanoBnenus No§7

6.2. JIaGopaTopHbIe 3aHATHS
JlaboparopHble 3aHATHS HE IPEAYCMOTPEHBI
7. CAMOCTOSATEJIbBHASA PABOTA

CaMocTtosiTenbHast paboTa MPOBOAUTCS C LIETbI0 YIAyONIeHHs 3HAHUM MO JUCIUILINHE U
MpeayCMaTpPUBAET:

— PEryJIsApHYIO NMPOpabOTKY MPONUIEHHOTO Ha JIEKIUAX, MPAKTHIECKUX U Ja00paTOPHBIX
3aHATUAX y4eOHOTO MaTepuaia U MOATOTOBKY K BBHITTOJIHEHUIO KOHTPOJIBHBIX PabOT 1O
paszaesam JUCUUIUIMHBL,

— O3HAKOMJIEHUE U MPOPabOTKY PEKOMEHIOBAHHOM JIUTEPATYPHI, U pabOTY C JJIEKTPOHHO-
OMOMMOTEYHBIMU CHCTEMaMHM, BKIIOYas TEpPeBOAbl MNYyONMKAIM M3 HAay4HBIX KYpHAJIOB,
UTHpYeMbIX B Oasax Scopus, Web of Science, Chemical Abstracts, PUHI

— TMOCEIeHHE OTPACIEBbIX BHICTABOK, CEMUHAPOB, KOH(EPEHIINIA Pa3InuyHOTO YPOBHS;

— yuactue B cemuHapax PXTY um. M. MeHzeneeBa o TeMaTuke TUCIUILINHEI,

— TMOATOTOBKY K BHITIOJTHEHUIO KOHTPOJIBHBIX PabOT M0 MaTepually JEKIIMOHHOTO Kypca;

— TOATOTOBKY K CJlaye 3a4eTa C OLIEHKOW MO JTUCIUIUINHE.

[InanupoBaHre BpeMEHHM Ha CaMOCTOSTENBbHYIO PadOTy, HEOOXOAMMOIrO Ha HW3YyYEHHUE
JUCIUIUIMHBI, CTYJIEHTaM JIy4ll€ BCEro OCYIIECTBISATH HAa BECh IME€PUOJ HM3YUYEHUS,
NpeaycMaTpuBasl MPU ITOM PETYISIPHOE NOBTOPEHME IPOMJICHHOr0 Marepuaiia. Marepuan,
3aKOHCTIEKTUPOBAHHBIN Ha JIEKIUAX, HEOOXOAMMO pEryJsIpHO JOIMOJHATH CBEICHUSIMH U3
JTUTEepaTypHBIX HCTOYHUKOB, IPEJICTABICHHBIX B pabodeil mporpamme. [1pu pabote ¢ ykazaHHBIMU
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MCTOYHHKAMU PEKOMEHIYETCS COCTAaBIATh KPAaTKUIl KOHCIEKT MaTepHuaia, ¢ 00s3aTebHBIM
dukcupoBanreM OnbIMorpadhuIecKux TaHHBIX UCTOYHUKA.

8. MPUMEPBI OHEHOYHBIX CPEJICTB JJIs1 KOHTPOJISA
OCBOEHMA JUCIIUAITJIMHDbI

CoBOKYIIHAs OIIEHKA IO AUCIUTUINHE CKIIAIbIBACTCS U3 OLEHKH 32 BHIITOJIHEHHE PACUYETHO-
rpaduueckoit paboTel (MakcuMmaiibHas omeHka 60 OaloB) W UTOrOBOrO KOHTPOJIS B (hopme
3auema c ouyenkou (MakcuMaiabHas orieHka 40 6aioB).

8.1. IlpumepHasi TeMaTHKA pacyeTHO-TpaduyecKoii padoThl

Pazpabotka  pacueTrHo-rpadguueckoil  pabOThl  CTPOUTEIHCTBA  T'albBAHUYECKOTO
MIPOU3BOJICTBA U OUYMCTHBIX COOPYKEHUU B 00beMe, onpeessieMmoM pazaenom 5.7 [loctanoBineHus
No87 IlpaBurenbctBa PO. JIunus (BCTaBUTDH BUJI IIOKPBITHS).

Jlunus: 1UMHKOBaHME, KaJMUPOBAHHUE, OJIOBSIHUPOBAHUE, HUKEIMUPOBAHHUE, MEIHEHHE,
cepebpenue, GocdaTupoBaHue, XpOMATUPOBAHHUE, OKCHUIAMPOBAHUE CTallk, AaHOJUPOBAHUE,
XUMHUYECKOE HUKEIIMPOBAHUE.

8.2. Bonpochl /1Jisi HTOrOBOT0 KOHTPOJIsI 0CBOEHHSI TUCHUILINHBI (3 cemecTp — 3auem ¢
OUEHKOUL)

Buner BKiIIOYaeT KOHTPOJIBHBIE BOIPOCHI MO paznenam 1, 2 u 3 pabodeil mporpamMMsl
JUCIUTUTMHBL U COAEPKUT 2 Borpoca. 1 Bompoc — 20 6amtos, Bonpoc 2 — 20 6ayios.

1. llexu HaHECEHUS 3aLTUTHBIX MOKPBITHA.

2. OmnpeneneHue, CTPYKTypa, IPUHIMIBI (PYHKIIMOHUPOBAHHUS.

3. JluHusA — OCHOBHAs enuWHUIA 000pYyIOBaHUS 1exXa. BHYTpeHHSS JIOTHKA, BO3MOYKHBIE

KOMIIOHOBOYHBIE PEILICHMS.

CocraB nunuu HaHecenus 311.

Bunsl BanHH, TpeOoBaHMsS K BaHHAM, KOHCTPYKTHUBHBIE 3JEMEHTHI. 3arpy304yHble

ycTpoiicTBa M mpucnocodbseHust (moasecku, Oapabanbl, Kosiokosa). lloabemHO-

TPAHCHOPTHBIE YCTPONCTBA.

6. BrempsMuTensHBIE arperatbl, OCHOBHBIE BH[BI, TIPUHIUIIEI PaOOTHI, JOCTOMHCTBA H

HE/I0CTATKH.

Cuctembl pUIBTpAIK U TIEPEMEIIIMBAHUS PACTBOPOB U DJIEKTPOJIUTOB.

ObecneueHre TeMIepaTypHOro pexxuma

Bopa B ranpBaHnYeckoM Mpou3BoCTBE. KaTeropupoBanue BOIbI, BOJOIIOATOTOBKA.

10. ITonsATHE yHOCA, pacyeT pacxojia MPOMBIBHON BOJIbl. BiMsHuEe cXeMbl IPOMBIBOK Ha
pacxo]1 BOJbI, ONTHMH3ALINS PACX0/1a.

11. OuuctHsle coopyxenus. 3nauenus [1JIK.

12. CymecTByroniye METOIbl OYHUCTKH CTOYHBIX BOJ, B3aMMOCBSI3b MPHUHSATOH CXEMBI
IIPOMBIBHBIX ONEpPAIUil U METO/1a OYMCTKH BOJIBI.

13. IIpoexTHas nokymenramus. [lorstue [1/], HopmaTuBHas qokymeHTarus, coctas [1]].

14. Tlopsimok pa3paboTku pacueTHO-rpaduyeckoit padoTsl. TexHuyeckoe 3a1aHue.

ok~

© o~

@OHJT OLEHOYHBIX CPEICTB NPHUBEIEH B BUAE OTACIBHOIO JIOKYMEHTA, SBISIOLIETOCS
HEOTHEMJIEMOM YacThI0O OCHOBHOM 00pa30BaTeIbHOM MPOrPAMMBI.
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8.4. CTpyKTYypa U npuMepbl OMJIETOB 15 3auema ¢ ouenkoil (3 cemecTp)

3auem c ouenkoii o nucUUILIIHE «OQO0pydoeanue yexoe 3auiUmHbIX HOKPLIMULL U
OCHOGbl NPOEKMUPOBAHUAY TIPOBOJUTCS B 3 CEMECTPE U BKIIFOYAET KOHTPOJIBHBIE BOIPOCHI TIO
pasznenam 1,2 u 3 paboueii mporpaMMbl TUCHUILIMHBL. BUNET 1)1 3auema ¢ ouenkoi COCTOUT U3
2 BOIIPOCOB, OTHOCSIINXCS K YKA3aHHBIM pa3Jieiam.

[Ipumep Ounera 1jist 3auema ¢ OUEHKOU .

«Ymeepoicoaro» Munucmepcmeo Hayku u evicuiezo oopazosanun PO
Poccuiickuii XMMHUKO-TEXHOJOTHYECKU YHUBEPCUTET
3aB. kadenpoit umenu .M. MenjeseeBa
WHHOBAIIMOHHBIX MaTEPUAIOB Kadenpa nHHOBAIMOHHBIX MATEPUAJTIOB
U 3alIUTHl OT KOPPO3UU U 3aIIMThI OT KOPPO3UH
22.03.01 MarepuaJioBe/leHHe U TEXHOJOTHH MaTePHAJIOB
T. A. Barpamsn Marucrepckasi mporpaMmma —
(Hopmics) «MHHOBAIMOHHBbIE MATEPHAJIBLI H 3AIIUTA OT KOPPOIHM»
« » 2025. OGopya0BaHHe HEX0B 3AIMHTHLIX HOKPHITHI H 0CHOBBI
NPOeKTHPOBAHUS
Buier Ne 1
1. Cucremsl GUIbTpAIK U IEPEMEUTUBAHUS PACTBOPOB U DJIEKTPOIUTOB.
2. Bopa B ranpBannueckoM npoun3BoacTBe. KareropupoBaHue Bo/Ibl, BOJOIOATOTOBKA.

9. YHEBHO-METOJUMYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI

9.1. Pexkomenayemas JuTeparypa
A. Ocnoenan numepamypa

1. OcHOBBI MPOEKTUPOBAHUS XMMHUUYECKHX MPOU3BOACTB M 000pyaoBaHus: yueOHuk / B. U.
Kocunnes [u ap.]. - Tomck: M3a-Bo ToMckoro nonurtexH. yH-Ta, 2011. — 396 c.

2. CepoB A.H., AnanoBnu H.A., Anemmna B.X., Kpamxos MW.C., Ilmakatun ILA.
ITpoexTrpoBaHue rajabBaHUUYECKHUX U JJAKOKPACOYHBIX ITPOU3BOJCTB. PyKOBOICTBO 11O MOATOTOBKE
BBIIYCKHOM KBaTM(PUKAMOHHOMN paboThl: YueOHO-METOANYECKHE U METOAMUECKHE TOcOOUs By3a
- M.: UsnatensctBo PXTY, 2020. — 104 c.

Jononnumenvnaa numepamypa

1. OcHOBBI TPOEKTUPOBAHMS XMMHYECKHX IPOM3BOJICTB. YueOHWK st By3oB / Ilom pen.
Muxaiimmuenko AWM. — M.: UKL «Akagemkauray, 2006. 332 c.

2. TOCT 9.314-90. Boza jj1st TalbBAaHUYECKOTO TIPOU3BOJCTBA M CXEMBI IPOMBIBOK. O01IHe
TpeOoBaHUs [ DNEKTPOHHBIN pecypc].

3. CanlluH 2.1.4.1074-01. TlutbeBas Boga. ['mrueHmdeckre TpeOOBAHUS K KAUeCTBY BOJIbI
LEHTPAIM30BaHHBIX CUCTEM MUTHEBOTO BOI0CHA0KeHus1. KoHTpoub kauecTBa.

4. TOCT 6709-72. Bona muctrumapoBanHas. TexHHUeCKHE YCIOBHs [ DIEKTPOHHBIN pecypc].

5. TOCT 9.314-90. Boaa juisi rajibBaHUYECKOTO MPOU3BOICTBA U CXEMbI MPOMBIBOK. OO01ue
TpeOoBaHus [ DNEKTPOHHBIN pecypc].

6. CHull 2.04.01-85. BHyTpeHHHI BOIONPOBOJ M KaHAIM3AIUS 31aHUN [DJIEKTPOHHBIM

pecypc].
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7. TOCT 9.305-84. TloKpeITHs METAUIMYECKHE W HEMETAUIMYECKHE HEOPraHHYECKHE.
Ornepanyy TEXHOJIOTHYECKUX MPOIECCOB MOJTYYEHHUS TOKPHITHI [ DIIEKTPOHHBIN pecypc].

9.2 PexoMeHyeMble HCTOYHMKH HAYYHO-TEXHHUYECKOIl HHpOpManu
1. Pa3/:[aT OYHBIN I/IJ'IJ'IIOCTpaTI/IBHHﬁ MaTCpHrall K JICKOUAM U IIPAKTUYCCKHUM 3aHATHUAM
2. Hpe3€HTaLII/II/I K JICKIUAM U ITPAKTUYCCKUM 3aHATHUAM
Kypuanot
1. FanbBanoTexHuka u o6padoTka noBepxHoctu. ISSN 0869-5326
2. XKypnan npuknannoit xumun. ISSN 0044-4618
3. Journal of Applied Electrochemistry. ISSN 0021-891X
4. International Journal of Electrochemical Science. ISSN 14523981

Pecypchbl HHQOPMAIIMOHHO-TEIEKOMMYHHUKAIIMOHHOMN ceTn MHTepHeT:

— http://bookfi.org — BookFinder. Camast Gosbinas 3jaeKTpoHHas Oubmnoreka pyHera. ITomck
KHHT U 5KypHAJIOB.

— http://lwww.rsl.ru — Poccuiickas 'ocynapcrBennas bubmaroreka.

— http://lwww.gpntb.ru — TocynapcTBeHHas MyOnIMYHAsS HAyYHO-TEXHHYECKas OMOIHOTEKA
Poccun.

— http://lib.msu.su — Hayunas 6u6inoreka MOCKOBCKOT'O TOCYAapCTBEHHOTO YHHBEPCHUTETA.

— http://window.edu.ru — TlomHOTeKkcTOBass OMOIMOTEKAa YYEOHBIX M y4EOHO-METOTUYECKHX
MaTepHaoB.

— http://www.fips.ru/cdfi/fips2009.dll — Caiit ®UTIC. Uudopmarus o mareHrax.

— http://findebookee.com — ITorckoBasi cucTeMa IO KHUTaM.

— http://elibrary.ru — Hayunas snekTponHas Oubimnoreka.

9.3. CpeacrBa obecnedyeHusi 0CBOEHHS THCIUTIIAHBI
Jlns  peanuzanuu  paboyeid  MpOrpaMMbl  MOATOTOBJICHBI  CIEAYIOIIHE  CPEICTBA
o0ecrieueHnsa OCBOECHHU JUCHUITIINHBI:

— KOMIIBIOTCPHBIC MPEC3CHTALIMN NMHTCPAKTUBHBIX JIEKIMI — 8.

10. NIEPEYEHb UH®OPMAIIMOHHBIX TEXHOJIOT U,
HNCITOJIB3YEMBIX B OBPA3OBATEJIBHOM INPOLECCE

NudopmannoHnyro MOJIICPIKKY W3yYeHUS JCTIATUTAHBI OCYIIECTBIISIET
Nudopmanmonno-oubnauoreunsii nentp (MBL) PXTY wum. .M. MeHnneneeBa, KOTOpBIit
oOecrieurBaeT O0O0ydYalOLUIMXCS OCHOBHOM yueOHOH, y4yeOHO-MEeTOAMYEeCKOM U HayyHOH
JUTEPaTypoid, HEOOXOMUMOHN JJIsi OpraHu3aluyd 00pa30BaTEIFHOTO MpoIecca MO JAUCIUILINHE.
O6uwmit 06sem MHOroOTpacieBoro ponna MBI Ha 01.01.2025 r. coctaBnser 1 563 142 sks.

®onpn UBIL] pacnomaraer y4eOHOHM, y4eOHO-METOAMYECKOM M Hay4YHO-TEXHUYECKOU
AUTEepaTypoil B (hopMe MeyaTHBIX U 3JEKTPOHHBIX M3AaHUH, a Takke BKIOYAaeT o(uluanbHbIe,
CIpaBOYHO-OMOIMOrpaduueckre, CreluaIu3upOBaHHbIE OTEYECTBEHHbIE U 3apyOeKHbIE
nepuonuyeckue W uHpopmauuoHHele  u3nanus. WBI[  obecnmeumBaer  nmocTym K
npodecCHOHATBHBIM 0a3aM TaHHBIX, HHPOPMAIIMOHHBIM, CIIPAaBOYHBIM M TOMCKOBBIM CHCTEMaM.

Kaxnpiii oOyuatomuiicss obecriedeH CBOOOAHBIM JOCTYIIOM U3 JII000M TOYKH, B KOTOPOM
uMeeTcs JoCTynm K ceth MHTepHeT W K dJeKTpoHHO-OuOimoreunoit cucrteme (DBC)
YHUBEpCUTETa, KOTOPAsk COAEPKUT PA3IMUHbIE H3/1aHUS [0 OCHOBHBIM M3y4aeMbIM JIUCIUIINHAM
1 copMHUpOBaHA MO COTJIACOBAHHIO C MPaBOOOIAAATENIAMH y4eOHON U yu4eOHO-METOINYECKON
JUTEPATYPHI.

Jig  Oonee TMONHOrO M ONEPATUBHOIO  CIPaBOYHO-OMOIHMOrpaduyueckoro
uHpopMannoHHoro obciyxusanusi B MBIl peanuzoBaHa TeXHOJIOTHS DIEKTPOHHOH TOCTaBKU
JIOKYMEHTOB.
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[TonHBI TepedeHb 3JEKTPOHHBIX HWH(OPMAIIMOHHBIX PECYPCOB, HCHOIB3YeMbIX B IpoIecce
00y4eHHsI, IPEACTaBICH B OCHOBHOI 00pa3oBaTeIbHOI porpamMmme.

11. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUITIJIMHBI

B cooTBercTBUU C y4E€OHBIM IIJIAHOM 3aHATHS 1O AUCHUILTUHE «Q00pydosanue uexos
3AU{UMHBIX NOKPLIMUIL U OCHOBbl NPOEKMUPOBAHUSA» TIPOBOAATCS B (opMe JICKIHH,
MPAKTUYECKHUX 3aHATUN U CAMOCTOSATEIHHON PabOTHl 00yUaromerocs.

11.1. OdopynoBanue, HeoOX0aMMOe B 00pa3oBaTEJILHOM IpoLecce:
JlekuvoHHas y4yeOHas ayauTopusi, OOOpYJOBaHHAs 3JEKTPOHHBIMU CpPEACTBAMHU
JEMOHCTpalMM (KOMIIBIOTEP CO CpPEACTBAMHU 3BYKOBOCIIPOU3BEACHHUSA, MPOEKTOp, SKpaH) U
y4eOHOI MeOeIbIo.

11.2. YuyeOHO-HATIIAAHBIE IOCOOMA;
KoMmIuiekT mnpe3eHTanmuii K JICKIHsIM; HaOOpbl OOpa3oB pPa3IMYHBIX MATEPUATIOB H
MMOKPBITHM.

11.3. KomnbroTepsbl, HHGOPMALHOHHO-TEIeKOMMYHUKAIIMOHHBIE CETH, ANINAPATHO-
NporpamMMHbI€ H ayIMOBU3yaJIbHbIE CPEACTBA:

[lepconasibHble KOMIIBIOTEPBI, YKOMIUIEKTOBaHHbIE mnpourpeBareasiMu CD u DVD,
IIPUHTEPAMM U IPOTPAMMHBIMM  CPEACTBAMH, IIPOEKTOPBI, JKpaHbl, AayJUTOPUH  CO
CTaIlMOHAPHBIMU KOMILJIEKCAMU OTOOpaXkeHusl HH(opMaluu ¢ Jr000r0 3JEKTPOHHOTO HOCUTETIS;
WEB-kamepsr1; g poBoii ¢poroanmapar; KOMUPOBAIbHbIE alllIapaThl; JOKAJIbHASI CETh C BEIXOIOM
B HTEpHET.

11.4. [leyaTHBIE U YJIEKTPOHHBIE 00pa30BaTeJbHbIEe H HMH(POPMALIHOHHBIE PECYPCHI:

WHpopmMalmmoHHO-METOANYECKIE MaTepraibl: ydeOHble TOCOOMS 10 IUCHHUIUIMHAM
BapUATHBHOW 4YaCTH MPOTPAMMBbI; METOIUYECKHE DPEKOMEHIAUH K MPAKTUYCCKHM 3aHSITHSIM;
paSI[aTOQHBIﬁ MaTepHal K JICKOHUAM; SJICKTPOHHBIC yqe6HLIe N31aHus 110 JUCITUITTIMHAM BapHaTHBHOfI
YacTH, HAyYHO-TIOMYJISIPHBIE JIEKTPOHHBIE U3TAHUSI.

DJeKTpOHHBIE 00pa30BaTEIbHbIE PECYPCHI: KadeaparbHbie OMOIMOTEKH SJIEKTPOHHBIX N3IaHUI
M0 JUCIUIUTMHAM BapHATHBHON YacCTH; SJIEKTPOHHBIE TIPE3EHTAIMY K pa3/iesiaM JEKIMOHHBIX KyPCOB;
yueOHO-METOIMYECKHE pa3paboTku Kadenapsl B DIEKTPOHHOM BHE; OYKIETHI M KaTaJOTH
000pyI0BaHMUS, CIIPABOYHUKH TIO CHIPHEBBIM MaTepHaiaM, CIPABOYHUKH 110 HAUTYYIINM JTOCTYITHBIM
TCXHOJIOTHAM  DJICKTPOXMMHUYCCKUX IMPOM3BOJACTB; CIIPABOYHBLIC MATCpHalibl B IICYATHOM U
HIIEKTPOHHOM BHJIE; SIEKTPOHHAs KAPTOTEKa MO PEHTTeHO(Aa30BOMY aHATIH3Y.

11.5. llepeyeHb JHIEH3HOHHOTO IPOTPAMMHOI0 00ecIeYeHH:
[TonmHBIii TIEepedeHb JIMIEH3MOHHOTO TIPOTPAMMHOTO  OOECIeYeHUs IPEJCTaBIICH

B OCHOBHOI 00pa3oBaTeIbHOM Nporpamme.

12. TPEBOBAHUSA K OHEHKE KAYECTBA OCBOEHMUS ITPOT'PAMMBI

HaumenoBanue @®opMbI U METOABI
OcHOBHbBIE MMOKA3aTeJId OLleHKH
pas3zeaoB KOHTPOJISI U OLICHKH

Pasnen 1. OcHoBHOe u | 3naem:
BCIIOMOT'aTEJIbHOE — cocTaB M HasHaueHWe ocHoBHOro u | OIEHKa 3a pacyeTHo-
o0opynoBaHue LIEXOB | BCIIOMOTATEILHOTO O0OpPYJOBaHUS IIEXOB rpaduyeckyro padoty
3allIUTHBIX HOKpBITI/If/'I. 3alIUTHBIX HOKpLITHﬁ;
OKOJIOTHYECKHE AaCITEKThI
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paboThl EXOB 3AIIMTHBIX | — NPHHOMOBI  mogbopa W pacdera | OneHka 3a 3a4er ¢
MOKPBITUI XapaKkTepUCTHK  O00OPYIOBaHMS  IIEXOB | OLIEHKOM
3aLIUTHBIX OKPBITHIA;

— OCHOBHBIE METO/Abl HEWUTpaIu3aluU
COYHBIX BOJI IIEXOB 3aIIUTHBIX TOKPBITHI
Ymeem:

— IpPUHUMAaTh PELIEHHUS IO KOMIIOHOBKHU
JIMHUM HAaHECEHUs 3alLUTHBIX IOKPBITUH;
— OCYILECTBIIATH BBHIOOP MaTEpUANIOB IS
W3TOTOBJICHUS OCHOBHOT'O u
BCIIOMOTATENILHOTO  OOOpYJOBaHUS U
KOMMYHHUKAIIIOHHBIX CETEH.

Braoeem:

— HaBBIKAMHM pacyeTa OCHOBHOIO U
BCIIOMOTaTeJILHOTO  O0OpYJOBaHUS U
CMEXKHBIX CUCTEM;

— HaBBIKAMHU COCTABJICHUS] MaTEPHATIBHBIX
0alaHCOB TEXHOJOTUYECKHX TOTOKOB;

— 0a30BBIMH HaBBIKAMH KOMILUIEKCHOTO
aHajM3a OCHOBHBIX U BCIIOMOIaTEJIbHBIX
TEXHOJOTMYECKHUX IPOLIECCOB.

Paznen 2. OcHOBGHI | 3naem:
MPOEKTUPOBAHUSA — cocTaB M HasHaueHue ocHoBHOro u | OlleHKa 3a pacyeTHO-
BCIIOMOTATEJILHOTO 00OPYIOBaHUs IEXOB | TPauIecKyro paboTy
3aIUTHBIX OKPBITUH;
— TOpWHOUOBI — Toabopa W pacuera Onenka 3a 3a4eT ¢
XapaKTEPUCTHK  O0OPYIOBaHHs  IEXOB | OLICHKOM
3aIUTHBIX OKPBITUH;

— OCHOBHBIE METOJIbl  HEWUTpaIU3alUU
COYHBIX BOJI LIEXOB 3aLIUTHBIX TOKPBITUI
Ymeem:

— IPUHHUMATh PEUIEHUS] MO KOMIIOHOBKH
JINHUI HAaHECEHUS 3allIUTHBIX MOKPBITHIL;
— OCYHIIECTBJISTH BHIOOP MaTEpHAJIOB JJIS
W3TOTOBJICHUS OCHOBHOT'O u
BCIIOMOTATEeNIbHOTO  OOOpYIOBaHUS U
KOMMYHUKAIIMOHHBIX CETEH.

Braoeem:

— HaBBIKAMM  pacyera OCHOBHOIO U
BCIIOMOTATEIIbHOTO  OOOPYJIOBaHUS |
CMEKHBIX CUCTEM;

— HaBBIKaMM COCTaBJICHUS] MaTepUAIIbHBIX
0aJIaHCOB TEXHOJIOTHYECKUX MTOTOKOB;

— 0a30BBIMH HaBBIKAMU KOMILJIEKCHOTO
aHalin3a OCHOBHBIX M BCIIOMOTaTEJIbHbBIX
TEXHOJIOTHYECKUX MPOIIECCOB.

Pazmen 3. Paspabotka | 3naem:
HPOEKTHOM — cocrtaB W Ha3HaueHue ocHoBHOro u | OlleHKa 3a pac4eTHO-
JOKYMEHTAIM1 BCIIOMOTATENILHOTO 000PYI0BaHMs I1IEX0B | rpaduyeckyro paboTy
3aIUTHBIX MOKPBITUH;

18




— OpuHOMOB  mombopa u  pacdera | OLeHKa 3a 3a4eT ¢
XapaKTEePUCTHK  O0OpYIOBaHHs  II€XOB | OLEHKOM
3aIIUTHBIX MOKPBITHI;

— OCHOBHBIE METOJbl  HEUTpaIu3aluu
COYHBIX BOJI LIEXOB 3aLIUTHBIX TOKPBITUI
Ymeem:

— IPUHUMATh PEHIEHUS] MO KOMIIOHOBKH
JIMHUM HAaHECEHHMS 3AIIUTHBIX MOKPBITHIA;
— OCYUIECTBJISATH BHIOOP MaTepUasioB IS
H3TOTOBJICHUS OCHOBHOT'O i
BCIIOMOTATEIILHOTO ~ OOOpYIOBaHUS U
KOMMYHUKAIIUOHHBIX CETEH.

Bnaoeem:

— HaBBIKAMHM  pacyeTa OCHOBHOIO U
BCIIOMOTATEeJIbBHOTO  OOOPYJIOBaHUSA  H
CMEXKHBIX CHCTEM;

— HaBBIKaMM COCTaBJICHUS] MaTEPUAIIbHBIX
0aJIaHCOB TEXHOJOTNYECKHUX MOTOKOB;
0a30BBIMH  HAaBBIKAMH  KOMIIJIEKCHOI'O
aHaJIn3a OCHOBHBIX M BCIIOMOTaTEIILHBIX
TEXHOJOTHUYECKUX MPOIECCOB.

13. OCOBEHHOCTHU OPI'AHU3 AU OBPA30OBATEJIBHOT'O ITPOLECCA JJIs1
HNHBAJINAOB N JINL C OT'PAHUYEHHBIMUA BO3MOXKHOCTAMMU 310POBbs

OOyueHue WHBAIMAOB M JIMIl C OrPAHMYECHHBIMH BO3MOXKHOCTSIMU  370POBBSA
OCYLIECTBIISIETCS B COOTBETCTBUH C:

— llopsinkoM opraHu3anMd M OCYIIECTBICHUS O0pa30BaTEIbHON JACSITEIBHOCTH 10
o0Opa3oBaTeNbHBIM MpOrpaMMaM — MporpamMmaM OakanaBpuaTa, MporpaMMaM CIICHHATUTETa,
nporpammaM maructparypsl (Ilpukaz Muno6puayku PO ot 05.04.2017 Ne 301);

— Ilonoxennem o0 TOpPSAKE OpraHU3allid W OCYIIECTBICHHS 00pa3oBaTeIbHOU
JEATETLHOCTH TI0 00pa30BaTeNIbHBIM IpOrpaMMaM BBICHIETO OOpa3OBaHHS — MPOTpaMMaM
OakamaBpuaTta, MporpaMMaM CHEIHaluTeTa, MpOorpaMMaM MarucTparypbl QenepalbHOTro
TOCYJapCTBEHHOTO OIO/KETHOTO 00pa30BaTEbHOTO YUPEKIEHHUS BBICHIIETO 00pa30BaHUs
«Poccuiicknii XMMUKO-TEXHOJOTHYEeCKU yHUBepcuTeT umeHu .M. MenaeneeBa», IpUHATHIM
pemenueM Yuenoro coBeta PXTY um. JI.U. Menaeneesa ot 28.12.2022, mpotokon Ne 5;

— MeronnyeckuMu peKOMEHIAIMSIMHE 110 OpTaHu3aluyd 00pa30BaTeNbLHOTO MpoIiecca AJs
00y4eHUs THBAJIUIOB U JIMI] C OTPAHUYCHHBIMH BO3MOKHOCTSIMU 3JI0POBBSI B 00pa30BaTEIbHBIX
OpraHU3aIMaX BhICIIEro 00pa3oBaHUs, B TOM YHCIIe OCHAIIICHHOCTH 00pa30BaTeIbHOro mpoiiecca
(yTBepkaeHbl 3amecTuTenieM MuHucTpa oOpazoBaHuss M Hayku PO A.A. KiuMoBeiM oOT
08.04.2014 Ne AK-44/058H).
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JlonmosiHeHMs1 M U3MeHEHHsI K padodell mporpaMme I CIUAIINHbBI

«O0opynoBaHue 1EeX0B 3aIIUTHBIX MOKPBITHI U OCHOBbI POEKTHPOBAHUS»
OCHOBHOI1 00pa30BaTeJIbHOI POrpaMMbl
22.04.01 MaTepuaJjioBe/ieHHe U TEXHOJOTHH MaTEpPHAIOB
Marucrepckasi nporpamma
«HHOBaLIMOHHbIE MATEPHAJIBI U 3AIIHUTA OT KOPPO3UH»

®opma 00yueHHS: OUHAsA

Homep
OcHOBaHHE BHECEHUS
n3MeHeHus/ ConeprkaHue TOMOJTHCHHSI/ M3MEHEHUS
W3MEHEHU S/ JOITOTHEHUS
JOIIOJIHEHUS

MIPOTOKOJI 3ace/laHus Y YeHOTO
1. coBeTra Ne oT

« » 20 .
IIPOTOKOJI 3aceaHusl Y YEHOT O
coBera Ne oT

« » 20 .
IIPOTOKOJI 3aceaHusl Y YEHOT O
coBera Ne oT

« » 20 .
IIPOTOKOJI 3aceaHusl Y YEHOT O
coBera Ne oT

« » 20 .
IIPOTOKOJI 3aceJaHusl Y YEHOT O
coBera Ne oT

« » 20 .
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MuHHMCTEepPCTBO HAYKH M BbICcIIero oopasoBanus Poccuiickoii @enepanun
(denepanbHoe rocy1apcTBeHHOE OK0IKeTHOE 00pa3oBaTesibHOE YUpeKIeHne
BbICIIET0 00pa3oBaHUs
«Poccuiicknil XUMHMKO-TEXHOJIOTHYeCKHUI YHUBEPCUTET
uMmenn /I.A. MenaeneeBa

«YTBEPXKXIAEHO»
Ha 3ace/laHuy Y YE€HOTO COBETa
PXTY uwm. JI.1. Menaeneera

npotokod Ne 30 ot «30» utonst 2025 r.

PABOYASA TIPOT'PAMMA JUCHUITVIMHBI

«IlepepaboTka n yrum3anusi 0TX010B IPOU3BOACTB XMMHYECKOMN 1
IEKTPOXUMHUYECKOH 00pad0TKH MAaTEePHAIOB)

HanpasJ/ieHue nmoaAroToBKu
22.04.01 MarepuaJjioBeJleHUE W TEXHOJIOTHHA MATEPHAJIOB
Marucrepckasi nporpaMmma

«MarepuaJjioBeleHHE U 3aIUTA MATEPHATIOB 0T KOPPO3UMN»

KBanudukanusa «Marucrp»

Mocksa 2025



HonienToM Kadeapsl THHOBAIIMOHHBIX MaTEPHAJIOB U 3aIIUTHl OT KOPPO3UH,

K.T.H., T.A. UynHoBoit

[Tporpamma paccMoTpeHa u o100peHa Ha 3acelaHun Kadeaps
MHHOBAIIMOHHBIX MAaTEPUAJIOB U 3aLIUThI OT KOppo3uu «29» anpens 2025 r., mpotokon Ne 9.



1. IIEJIb ¥ 3AJJAYM U CIUTIIIMHBI

[IporpaMmma coctraBieHa B  COOTBETCTBMM ¢  TpeOoBanusimu  DegepanbHOro
TOCY/IapCTBEHHOTO0 00pa30BaTEIBHOTO CTAHAApTa BBICHIETO OOpa3oBaHUS — MarucTparypa
10 HanpaBJeHUO TOATOTOBKU 22.04.01 Mamepuanoseoenue u mexmonouu mamepuanos
(®1O0C BO), pexomenmanusiMu MeTOIUYECKOM KOMHUCCHUM U HAKOIUIEHHBIM OMBITOM
npenofaBaHusl TUCHUIUIMHBL Kadenpoit Hunosauuonnslx mamepuanoe u 3auiumsl om
koppo3uu PXTY um. [I.1. MenneneeBa. I[IporpamMmma paccuutaHa Ha U3y4YEHHE NHUCIUILUIMHBI B
teueHnue 1 cemectpa.

Jucuunnuna «llepepabomka u ymunuzayus omxo006 Npou3e00CmMe XUMUUEeCKoOu u
INEKMPOXUMUYUECKOU 00padomKu mamepuanos» OTHOCUTCS K (OPMUPYEMOM ydaCTHUKAMU
00pa30BaTeNbHBIX OTHOIICHWA YaCTH MUCIUIUIMH y4eOHOro riaHa. [IporpamMma IUCIUTUTHMHBI
IpeJroiaraeT, 4YTo OOydaroluecsi UMEIOT TEOPETUYECKYI0 U IMPAKTUYECKYIO0 MOATOTOBKY B
00JacTH MMPOU3BOJICTB XUMHUUYECKOHN U IEKTPOXHUMHUECKON 00pabOTKN MaTepHAIIOB.

Henp AUCHMIUIMHBI — TOJyYEHUE 3HAHUM O TEXHOJOTHSIX M O0OpYAOBaHUU IS
nepepaboTKU W yTHUIIM3AIMH BBIOPOCOB, CTOYHBIX BOJ M TBEPIBIX OTXOJOB IPOU3BOJCTB
XUMHUYECKON M 3IEKTPOXUMUYECKON 00paboTKu MaTepuanos, GOpMUPOBAHNE HABLIKOB pacueTra
9KO3aNIUTHOTO 00OPYIOBAHUS U HCIIOJIB30BAHHUE UX B MPOPECCHOHATBHOMN JIeATEIHHOCTH.

3agayd  JUCHUILUIMHBI — OOECIEeUUTh pecypcocOepekeHHe U SKOJIOTHYECKYIO
0€30MacHOCTh JJEKTPOXUMHYECKUX IPOU3BOJICTB; MO3HAKOMUTH C METOJaMU OOeCreYeHUs
9KOJIOTHYECKON 0e30MacHOCTH IMPOU3BOJCTBA; YMEHHE OIEHUBATH YPOBEHb JKOJIOTHYECKOTO
BO3JICUCTBUS JIEKTPOXUMHUYECKUX ITPOU3BOICTB Ha OKPYKAIOITYIO CPEY.

Hucuunnuna «Jllepepabomka u ymunuzauyus omxoo08 NPOU3800CME XUMUUECKOU U
INEKMPoOXumMuieckoil oopadbomku mamepuanoe» npenojnaercs B 3 cemectpe. KoHTpoib
yCIIEBAEMOCTH CTYACHTOB BEJETCS 110 MPUHATON B YHUBEPCUTETE PEUTHHTOBOM CHCTEME.

Pabouass mporpamMMa JUCHUIUIMHBI MOXKET OBITh peajdn3oBaHa C NPUMCHCHHUEM
AJIEKTPOHHBIX 00pA30BATENbHBIX TEXHOJOTMA M AJIEKTPOHHOTO OOyuYeHHUs MOJHOCTHIO WU
YaCTUYHO.

2. TPEBOBAHMUS K PE3YJBTATAM OCBOEHUS JIUCHUIIJIMHBI

N3ydyeHne NUCHUIUIMHBI HAIPaBJIEHO Ha NPUOOpETEHHE CIEAYIOIMIUX KOMIETeHUM u
HHAUKATOPOB MX JOCTHKECHUSA

HpO(l)eCCI/IOHaJIbHLIe KOMIIETCHIIUA U HHIAUKATOPbI UX TOCTHXKCHUA



OcHoBaHue

3anasa . | O0OBeKT nim 061acThb Kon u Kopn 1 HaumeHoBaHue (mpodeccroHanbHBIN
po(heCcCHOHATILHOM
ESTEBHOCTH 3HAHUS HanMmeHoBanue [1K uHAMKaTopa nocTrkenuns [TK CTaH/IaPT, aHAJIM3 OITbITA)
O0600uIeHHBIE TPYIOBBIC (GYHKIIUU
Hay4Ho-ucciienoBareJbCKuil THI 32124 NPO(decCHOHAJIBLHOM 1eATeJIbHOCTH
Brinonnenue Xumuueckoe, [TK-2. Cniocoben [1K-2.3. Bnageet vaBbikamu Beioopa u | [IpodeccrnonanbHbIn CTaHJapT
(GyHIaMEHTAIBHBIX U | XMMHKO- OCYIIIECTBIISATH paIMoOHAIBHOTO UCIIOJIB30BaAHUS «Cnenuanuct B obmactu
MPUKJIAIHBIX PaboT TEXHOJIOTHYECKOE paroHaIbHBINA BEIOOp | MAaTEpPHAJIOB C YI€TOM TPEOOBAHUS K pa3paboOTKH, COMPOBOXKIACHHUS U
ITOMCKOBOTO, IIPOU3BOJICTBO MaTepUajoB U KOMILIEKCY (PU3UKO-MEXaHMUYECKUX U | HHTETpaIlU TEXHOJIOTHYECKHUX
TEOPETUIECKOTO U ONITUMH3UPOBATH HX 9KCILTyaTaI[MOHHBIX CBOMCTB, MPOIIECCOB W  TPOW3BOJCTB B
AKCIIEPUMEHTAILHOr0 | CKBO3HBIC BHJIBI pacxoj0BaHUE Ha BKJIFOYAsi 9KOJIOTHYHOCTh U 00JacTH  MaTepHAJIOBEJCHUS U
XapakTepa ¢ IeIbio npodeccHoOHAILHON | OCHOBE aHAIH3a YKOHOMHYECKYIO 3(PPEKTUBHOCTH TEXHOJOTHH MaTepraIoBy,
OIpeieICHUS JEATEILHOCTH B 3aJJaHHBIX YCIIOBUI YTBEPKICHHBIH PHKA30M
TEXHHYECKUX MIPOMBIIIIJICHHOCTH IKCILTyaTaI|H MunucrepcTBa Tpyaa u
XapaKTePUCTHK HOBOH | (B cepe MaTEpPUAJIOB, OLICHKH MX COIMaIbHOM 3amuThl Poccuiickoit
TEXHUKH, a TAKKE OpraHu3aluy 1 HaJICKHOCTH, ®enepanuu ot 3.07.2019 roma Neo
KOMIUIeKca paboT o0 | MPOBEEHUS HAYYHO- | SKOHOMUYHOCTHU U 477H.
pa3paboTke HCCIIEIOBATENIHCKUX | DKOJIOTHYECKHUX B Pa3paboTka, CONpOBOXKIACHHUE H
TEXHOJIOTHYECKOU U OIBITHO- MTOCJICACTBHI WHTETpaIus WHHOBAI[MOHHBIX
JOKYMEHTAITUH. KOHCTPYKTOPCKHX MIPUMCHCHHUS TEXHOJIOTUYECKUX TPOIECCOB B

pabot B o0nactu
XHUMHAYECKOTO H
XUMHUKO-
TEXHOJIOTHYECKOT O
IIPOU3BOJICTBA).

ITK-4. Cniocoben
OLIEHUTH (PaKTOPBI,
MIPUYMHBI U CIIEJICTBUS
KOPpPO3UH Pa3INYHBIX
MaTepuaioB U
IIOKPBITHH,

[1K-4.2. YMmeer aHaIU3UPOBATh
KOPPO3UOHHOE COCTOSIHUE
o0opynoBanus U 3PPEKTUBHOCTH
CHOCO0OB 3aIUTHI OT KOPPO3UH C
YYETOM UX IKOJOTHUYECKON
0€301acHOCTH, MPOTHO3UPOBATh

o0ylacTH  MaTepHaloOBEICHHUS H
TEXHOJIOTUH MaTepHaioB (YpOBEHb
KBaTM(UKAIMN — 7)




OCYIIECTBIISATh
KOMIUICKCHBIN aHaJIH3
KOPPO3UOHHOTO
COCTOSIHUS
000pyI0BaHUS U

s exTuBHOCTH
CIoCco0O0B 3aIUTHI OT
KOPPO3HH, BHIOMPAThH
ONTHMAJIBHBIN CITOCO0
KOPPO3HOHHOM 3aIUThI
C TIPUMEHEHUEM

KOPPO3UOHHOE IIOBE/ICHUE
MaTepUaoB U KOHCTPYKLIHM,
BBIOMPATH ONTHUMAJIBLHBIN CIIOCO0
KOPPO3UOHHOM 3aILUTHI C
IIPUMEHEHUEM COBPEMEHHBIX
TEXHOJIOTMI1 1 THHOBALIMOHHBIX
MaTepUajoB

COBpPEMEHHBIX
TEXHOJOTHI 1

WHHOBAIIMOHHBIX

MaTEpHUAaJIOB

[TK-6. Cnocoben [TK-6.1. 3naet TpeboBaHus K
OTIPEICIIATh (G YHKIIMOHATBHBIM U KOPPO3UOHHBIM
GbyHKIIMOHATBHBIC U XapaKkTepUCTHKaM 000pyI0BaHUS,
KOPPO3HNOHHBIE MaTEepPUAaJIOB U TTOKPBITHH, CITOCOOBI
XapaKTePUCTHKU KOHTPOJISI, a TaKXKe

o0opyoBaHus, pErIaMeHTHPYIOIIHE WX HOPMATUBHBIE

MaTepUasoB u
ITOKPBITH, OIIPENEIISATH
UX COOTBETCTBUE
3as1BJICHHBIM
MOTPEOUTENHCKUM
XapaKTEepUCTHKAM;
OCYLIECTBIIATh
KOHTPOJIb Ka4eCTBa
MaTepuaioB U
MTOKPBITHH C
IPUMEHEHHUEM

JTIOKYMEHTBI
[1K-6.2. YmMeer onieHuBaThH
COOTBETCTBUE TEXHOJIOTUYECKOTO
mpoiiecca B 001aCTH 3aIUThI OT
KOPpO3UH, a TAaK)Ke MaTepuaioB U
000pyI0BaHUS COBPEMEHHBIM
TpeOOBAHUSM C

Y4ETOM IKOJIOTHUECKOW OE30MaCHOCTH




U3BECTHBIX U
MOAU(PHUITIPOBAHHBIX
METOJIOB UCIBITAHUN




B pe3ynbrate u3yueHus: AMCUUILIINHBI CTYACHT MarucTpaTyphl TOJIKEH:

3name:.
— TPUHIUIIBI OPTaHU3AINHA OE30TXOIHBIX (MAIOOTXOIHBIX ) POU3BOJICTB;

— CYUIECTBYIOIME TEXHOJIOTUU NEpepadOTKU M YyTHUIIM3ALUU ra3000pa3HbIX, KUAKUX U
TBEPJIBIX OTXO/IOB MPOU3BOACTB XMMUYECKON U AJIEKTPOXUMUYECKON 00pabOTKH MaTepUaloB,;

— THIBI IPUPOIOOXPAHHOTO 0OOPYIOBAHHS;

pacder anmaparoB i 00ECHeYeHHs] SKOJOTHYECKOW OE30MacHOCTH TPOM3BOICTB
XUMHUYECKON U JIEKTPOXUMUYECKON 00pabOTKH MaTEpHAIIOB.

Ymemn:

- pa3pabaThiBaTh TEXHOJIOTMYECKHE PEIICHUS IO YMEHBIICHHIO (IIPEJOTBPAIICHUIO)
BBIOPOCOB MPOMBIIIUICHHBIX OTXOJOB B OKPYXKAIOIIYIO Cpely MpU CO3/IaHUU (MCIIOJIb30BAHUU)
KOHKPETHBIX TEXHOJIOTHH TIPOM3BOACTB XHMHYECKOM M DJIECKTPOXUMHUYECKOW 00pabOTKH
MaTepHaJioB;

— BbIOMpPATh ONTHUMAJIbHOE O00OPYAOBaHHE IJII CXEM OYHUCTKU BBIOPOCOB, COPOCOB U
nepepaboTKU TBEPbIX OTXO0/I0B;

— MPUMEHATh TEOPETUYCCKUE 3HAHHUS, IIOJYYCHHBIC B  pe3yJbTare H3yYeHUs
JUCITUTUIMHBI, 110 BBIOOPY COBPEMEHHBIX METOIOB MEpepabOTKH M YTHIIM3AIHMH OTXOIOB TIPH
noBeneanu HUP v npu HanucaHWy HAyYHBIX CTaTEed M OTYETOB.

Bnaoemsy:

- METOJaMH pacyeTra W BBIOOpA ammapaToB JUIS OYHMCTKH BBIOPOCOB, CTOYHBIX BOJ U
YTHJIU3AIHAN TBEPJBIX OTXOJIOB;

- OIIpeJIeIICHHEM Kilacca OIMAaCHOCTH OTXO/IOB.

3. OFbEM JUCHUILIMHBI U BUJIbI YYEBHOM PABOTHI

O0BeM TUCHUILTAHBI
Bup yuedHoii paboTbl Axan. | Acip.
3E
q, q,
OO01asi TPy10€eMKOCTh M CHUIITHHBI 4 144 108
KonTrakTHasi padoTa — ayIMTOPHBIE 3AHATHS: 0,95 34 25,8
Jlexun 0,47 17 12,75
[Tpaktuueckue 3ansatus (I113) 0,47 17 12,75
CamocrosiTesibHas padoTa 3 110 82,2
KonTakTHas camocrosiTenbHas paboTa 0,4 0,3
3

CamocTosiTeIbHOE U3YUCHHE Pa3/IeTIOB JUCIIUILIMHBI 109,6 | 82,2
Bua KoHTpOJIA:
Buj nTOroBoro KOHTpoOJIs: 3au. ¢ o




4. COOEP)KAHUE JUCIUITJINHBI

4.1. Pa3aesnl TMCHUILINHEBI U BUABI 3aHATHI

AKkazieM. 4acoB

Pa3nea nucuunjanHbI

Bcero

B T.4. B
dopme
mp. MOAr.
(npu
Haauyuu)

Jleknuu

B T.4. B
dopme
np. MOAr.
(npu
Hauyuu)

IIpak.
3aH.

B T.4. B
dopme
np. MOAr.
(npu
Hanuyuu)

JIao.
padoThI

B T.4. B
dopme
p. MOAr.
(npu
Hauyuu)

Cam.
paGora

Pa3zgen 1. MeToabl OYUCTKH U
00e3Bpe:KMBaHMs Ta30BbIX BLIOPOCOB

27

20

1.1

HUctounuku  oOpa3oBaHus U
ra3oBbIX BBIOPOCOB

XUMHYECKOH u
00paboTku

COCTaB
MIPOU3BOJICTB
ANEKTPOXUMHYECKON
MaTepHuaoB.
Knaccudukanuss mMeromoB u
anmapatoB Uil 00e3BpeKMBaHUS
ra3oBBIX BBIOPOCOB OT  Pa3IUYHBIX
npumeceii. OCHOBHBIE  TOKa3aTeIH
nporiecca. Pacuer peeNbHO
nomyctumoro Beiopoca (IT/IB).
OuncTKa OTXOJAIIMX Ta30B OT
aspososiei. OCHOBHBIE CBOWCTBA MbLIEH
u 2(PGEeKTUBHOCTh WX YyJIaBIWBAHHUS.

MexaHu3msl OCaXICHUS.
[IsimeocaguTenbHbIe KaMepBhl.
HNuepumonueie MBUIEYJIOBUTEIH.
[{uknoHbl. BuxpeBble MbUICYJIOBUTEIH.
Ouuctka rasoB B bunpTpax:

GUABTPYIOIHUE TEPETOPOIKH; DUIBTPHI
TOHKOM  OYMCTKHM, BO3AYLIHBIE |

13

10




IPOMBIIIJICHHbIE (QUIBTPHL. TKaHEBBIE,
BOJIOKHHCTbIE M 3E€PHUCTBIE (DUIIBTPHI.
OuncTka Ta30B B 3JIEKTPOPHIBTpAX.
VYI1aBIMBaHUE TYMAHOB.

1.2

AOGCOpOIMOHHBIE METO/IbI
OuuCTKM  ra3oB. JlocTomHCTBa U
HEOCTaTK! MOKPBIX croco6oB
ounctku. [lomple Ta3ompoMbIBaTENN
(ckpy0OepsbI). Hacamounsie
ra30MpoOMBbIBATEIIH. CKOpOCTHBIC
ra30MpOMBIBATENN (ckpy0O6epsI
Bentypn).

AcopOLIMOHHBIE u

XEMOCOPOIIMOHHBIE METO/ABl  OYHCTKU
OTXOJIIMX Ta30B. AJICOPOIUS IMapoB
OpPraHUYeCcKUX pactBopuTeneil. Bumbl
aJICOPOCHTOB M WX XapaKTEPUCTHUKH.
AKTHUBHPOBaHHbBIE YTIIH: BUJIBI,
cBOlicTBa W mpuMeHeHue. Cuimkarenu:
BUJBI, CBOHCTBA U  IpHUMEHEHHE.
Amomorenu:  BHALI, CBOICTBA U
pUMEHEHHE. eonutsr: BUJIBI,
CBOMCTBA U NIpuMeHeHHe. IOHUTHI.

14

10

Pa3zgen 2. MeToabl OYUCTKH U
00e3Bpe:KMBAHNUS CTOYHBIX BOJ

64

50

2.1

Hctounuku  obOpa3oBaHus U
COCTaB CTOYHBLIX BOJ IIPOHU3BOACTB
XUMHYECKOH M 3JIEKTPOXUMHUYECKON
00paboTKK MaTepuaoB.

Metonasl MeXaHU4YeCKOu
OYHMCTKH CTOYHBIX Box. OtcramBanwue:
OTCTOWHUKH, TOHKOCJIOMHBIC

14

10




OTCTOMHHUKH. YHajleHHuE B3BEIIEHHBIX
YACTHI[ MO/ IEHCTBHEM IIEHTPOOESKHBIX
CHJI M OTKUMaHHUEM: THUIPOLMKIOHHI,

2.2

HEeHTpUYTH

OU3UKO-XMMUYECKHE METOJbI OYHCTKU
cTouHbIX  BoA.  Koarymsmust  u
bIOKyIISITIHS: KOAaryJIsiHTBI "
(GIIOKYISHTBI, MEXaHU3MBI TIPOIIECCOB
KOaryJIsiuu u GITOKYIISAIUH.
ObopynoBanue W cxembl. Duoranus:
MEXaHU3M ¢oTanumu, PUMEPBI

HaropHOW  ¢yioTalMK W TICHHOM
cenmapanuu. AncopOmnus: CcopOeHTHI,
ancopOLMOHHBIE YCTAaHOBKU, METOIBI
pereHepanuu  copoeHToB.  MoOHHBIN
0OMEH: MOHHTHI, CXEMbl HOHOOOMEHHBIX
YCTaHOBOK. OKCTpaKLHUs: cTaguu
Ipolecca M CXEeMbl ASKCTPAKIIMOHHBIX
ycTaHoBOK.  OOpatHbli  OCMOC |
yabTpaguIbTpanus.  DIEKTPOTUAINS.
DNEKTPOXUMHUYECKHE METO/IbL:
ANEKTPOKOATyIIALUS, JIEKTPOQIOTAIHS,
IIEKTPOJIH3.

26

20

2.3

Heurpanmzauus, oxkucieHue u
BOCCTAHOBJICHHWE,  yJaJICHHEC HOHOB
TSDKEJBIX METAJIIOB

bruoxumuueckue METOTbI
OUMCTKHA CTOYHBIX BOJ. VI3BnedeHue
TSOKETBIX ~ METaIOoB U CyJb(aToB
Cynb(haTOBOCCTAHABIMBAIOITUMHI
OaKTepUSIMH.

Crioco6b1 pereHepanuu

24

20
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OTpabOTaHHBIX 3JIEKTPOJIUTOB U CXEMBI
peKyrnepanuu 0TpaboTaHHBIX
pacTBOpOB.

Pa3zgea 3. MeToabl npe1oTBpallieHUs
o0pa3oBaHus, nNepepadoTKN u
YTHJIM3AIUH TBEPAbIX 0TX010B

53

40

3.1

Hctounuku  obOpa3oBaHus U
COCTaB TBEPIbIX OTXOJIOB MPOHU3BOJCTB
XAMHYECKOM M BJIEKTPOXHUMHUYECKOU
00pabOTKH MaTepHaIOB.

CrniocoOsl U3BJICYEHUS
OTJICIbHBIX TSKENBIX IBETHBIX
METAJUIOB M3 TAJIbBAHUYECKX IILIAMOB.

16

10

3.2

YTunuzanuss — rajipBaHOUIaMOB B
IPOMBIIIJIEHHOCTH CTPOUTENIbHBIX
MaTepHaoB u JIOPOXKHOM
CTPOUTENIbCTBE, JApPYrue HaIpaBlICHUs
MCIIOJIb30BaHUS.

13

10

3.3

ODKOJIOTHYECKH Oe3omacHoe
pa3MelleHne HEYTUITU3UPYEMBIX
MIPOMBINIICHHBIX OTXO/IOB:

Knaccer OIIaCHOCTH OTXOJOB.
Onpenenenue Kjacca OITACHOCTH
OTXOJIOB.

[momanku 18 BPEMEHHOTO
XpaHEHUs: YCTPOMCTBO, KOHTPOJb 3a
COCTOSTHUEM OKPYIKaIOIIeH Cpeibl U ee
3allHTa.

24

20

UTOIo

144

17

17

110

11




4.2 Conepxxanue pas3aesioB QM CIUATIINHbBI
Pa3nen 1. MeToabl 04uCTKH U 00€3Bpe:KMBAHMS Fa30BbIX BLIOPOCOB
1.1  Hcrounuku oOpa30BaHUSI M COCTaB Ta30BbIX BBIOPOCOB MPOU3BOJCTB XUMHUYECKOW W
AIIEKTPOXUMHUYECKON 00pabOTKH MaTepUaos.

Knaccudukanuss MeTooB M amnmapatroB sl 00C€3BPEKHMBAHUS Ta30BBIX BBIOPOCOB OT
pa3nuyHbIX TpuMeced. OCHOBHbBIE TOKa3aTelaw mporecca. Pacder mpeaenbHO IOIMYCTHMOTO
BeIOpoca (IT/IB).

OuncTKa OTXOIAIMIMX Ta30B OT a’po3oieil. OCHOBHBIE CBOWCTBA MbLICH M APPEKTUBHOCTh MX
yIaBIMBaHUs. MeXaHM3Mbl OCakACHUA. [lpuleocajuTesbHblE Kamepbl. VHEpIHOHHBIC
nbuieynoButend. Llukinonsl. BuxpeBsie nbuieynoBurenn. OuncTka Ta3oB B (MIBTpax:
GWIBTpYIOIINE TEePEeropoaKH; (QHUIBTPHI TOHKOW OYHCTKH, BO3IYIIHBIE W IMPOMBIIUICHHBIE
¢mbTphl. TkaHEBBIE, BOJOKHUCTBIE U 3epHUCTHIE (PUIbTphl. OUUCTKA ra30B B 3JIEKTPOPUIBTpax.
VI1aBirBaHUE TYMaHOB.

1.2 AOGCopOIHMOHHBIC METOIBI OYMCTKH Ta30B. JIOCTOMHCTBA U HEAOCTATKHA MOKPBIX CITIOCOOOB
ounuctku. llonple rasompomeiBatenu  (ckpyOOepsl). Hacajnouynble  ra3onpoOMBIBATEINH.
CkopocTHbIe ra3onpoMsIBaTenu (ckpyooepst Bentypn).

AICOPOIIMOHHBIE ¥ XeMOCOPOIIMOHHBIE METO/IbI OYMCTKU OTXOMSAIIMX ra3oB. AJcopOnus napos
OpPraHUYeCcKUX pacTBopuTesneld. Buabl ancopOEHTOB M MX XapaKTEPUCTHKH. AKTHBHPOBAaHHBIE
yIJIM: BUJBI, CBOHCTBa W mnpuMeHeHue. CHIIMKAarenu: BHIbI, CBOHCTBA W INPHUMCHEHHE.
AJNroMorenu: BHIBI, CBOMCTBa M NpHUMEHEHHE. LleonuThl: BUABI, CBOWCTBA W TPUMEHEHHE.
HNouursl.

Pazgen 2. MeToabl OYUCTKH M 00€3BPeKMBAHNS CTOYHBIX BOJI

2.1 Hcrounuku o0Opa3oBaHHS W COCTaB CTOYHBIX BOJ[ IPOW3BOJICTB XHMHUYCCKOW U
INEKTPOXUMHUYECKO 00pabOTKH MaTepHaloB.

Mertoapl MEXaHMYECKOW OYHCTKH CTOYHBIX BOJ. OTCTaMBaHHWE: OTCTOMHUKH, TOHKOCIIONHBIC
OTCTOMHHMKHU. VYaJeHHe B3BEUICHHBIX YAaCTHI[ TMOJ JCMCTBUEM LEHTPOOSKHBIX CHI U
OT’)KMMaHUEM: THAPOIUKIOHBI, IEHTPUYTH.

2.2 ®Ou3MKO-XMMHYECKHE METOAbl OYHCTKHM CTOYHbIX BoA. Koarymsmus u GioKymsus:
KOaryiassHTBl ¥ (JIOKYJSHTBI, MEXaHWU3Mbl TPOILIECCOB  KOATYIANUU U (QIIOKYJISIUU.
O6opynoBanue U cxeMmbl. DnoTarus: MexaHusM (JI0Taluu, MPUMEPHI HAMOPHOHN (roTanuu u
MIEHHOM cemapanuu. AJCopOIus: COpOSHTHI, aJICOPOIIMOHHBIC YCTAHOBKH, METObI PereHepaIuu
copOeHToB. MloHHBIII 0OMEH: HOHUTHI, CXEMbl HOHOOOMEHHBIX YCTAaHOBOK. DKCTPAKIUs: CTaJUN
mpolecca W CXEeMbl SKCTPaKLUMOHHBIX YCTaHOBOK. OOpaTHbII ocMoc U ynbTpaduibTpalus.
DOnekTpoauanu3. DIEKTPOXUMHUYECKHE METOJNbI: SJEKTPOKOATYISIHs, 3JeKTpodIoTaus,
AIIEKTPOJIN3

2.3 HeliTpanu3zanuus, OKUCIEHUE U BOCCTAHOBJICHHUE, YAAICHHE HOHOB TSXKEIBIX METAJIOB
buoxuMuueckre MeToIbpl OYUCTKH CTOYHBIX BOJ. 3BIeUeHHE TKETBIX METAILIOB U CYJIb(aTOB
Cynb(haTOBOCCTAHABIMBAIOIINMH OAKTEPHUSIMH.

CnocoObl pereHepanuu OTpPaOOTAHHBIX 3JEKTPOIUTOB M CXEMbI PEKyNepanuu OTpabOTaHHBIX
pacTBOPOB.

Pa3nes 3. Metoabl npegorspameHnsi 00pa3oBanus, nepepadoTKu U YTHJIM3ANMHU TBEPABIX
0TXO0/10B

3.1 Hcrounuku oOpa3oBaHMs M COCTaB TBEPIBIX OTXOJOB MPOM3BOJACTB XHUMHUECKOW U
ANEKTPOXUMUUYECKONU 00pabOTKH MaTepHAIOB.

CriocoOb! U3BJIEUEHHUS OTACTBHBIX TSAKEIBIX IBETHBIX METAJIOB U3 TaJIbBAHUYECKX IIIJIAMOB.

32 yTI/IJ'II/ISaHI/ISI raJlbBaHOOIIAMOB B IMPOMBIIIJICHHOCTH CTPOUTCIBbHBIX MATCpHAIOB U
JIOPOKHOM CTPOUTEIBCTBE, IPYTHE HAIPABIICHUS UCIIOJIb30BaHNUS.

3.3 Dxomnoruuecku 06e30macHOe pa3MenIeHHe HEYTHIIN3UPYEMbBIX TPOMBIIIICHHBIX OTXO0B:
Knaccsl onmacHocT 0TX010B. Onpeiesnienne Kiacca OacHOCTH OTXOJI0B.

12



[Imomaaku mjisi BpEMEHHOTO XPaHEHUs: YCTPOWCTBO, KOHTPOJb 32 COCTOSIHUEM OKpYKarolen
Cpebl U €€ 3aluTa.
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5. COOTBETCTBHUE COAEPKAHUSA TPEBOBAHUSAM K PE3YJIbTATAM OCBOEHUA JTUCHUIIJIMHBI

Paznen Paznen Paznen
Ne B pe3ynbpTaTe 0CBOCHHS AUCIUIUIMHBI CTYICHT JOJIKEH: 1 5 3
3HATh:
1 | — npunnunel opranuzanuy 6e30TXOHBIX (MalIOOTXOIHbIX) HPOM3BOJCTB; + + +
o | — CYIIECTBYIOLINE TEXHONOIHH nepepaboTKU U yTUIU3AIUU Ta3000pa3HbIX, )KUIKUX M TBEPIBIX + + +
OTXOJIOB MPOU3BOJICTB XUMHUYECKON U AIEKTPOXUMHUYECKON 00pabOTKH MaTEPHAJIOB;
3 | — TumBI NPHPOIOOXPAHHOIO 06OPYIOBAHHS; + + +
4 | — pacuer anmaparos Jis o0ecreueHns IKOJIOTHISCKON 0€301MacCHOCTH MPOU3BOJICTB XMMUYECKOM + + +
U DJIEKTPOXUMHUYECKOH 00pabOTKKU MaTEpUaJIOB.
YMmerh:
— pa3pabaThiBaTh TEXHOJOTHYECKHUE PELICHUS MO YMEHBIIEHHUIO (TPEeIOTBPAIICHHUIO) BHIOPOCOB
S | NPOMBIILIEHHEIX OTXOJ0B B OKPY)KAIOLIYIO CPEAy IPH CO3NAaHUM (MCIIOIE30BAHMU) KOHKPETHBIX + + +
TEXHOJIOTHH IPOU3BOJICTB XUMHUYECKOU U AIICKTPOXUMHUYECKONH 00pabOTKH MaTEPHAJIOB;
6 |~ BEIOMpATh ONTUMABHOE 000pPYIOBaHUE JJII CXEM OYUCTKH BHIOPOCOB, COPOCOB M MEepepadOTKH + + +
TBEPJIbIX OTXOJIOB,
— IPUMCHSITh TCOPCTHUYSCKUE 3HAHMWSI, TMOJTYYCHHBIC B PE3y/IbTaTe M3y4CHUS TUCIUILIAHBI, 110
7 | BEIOOPY COBPEMEHHBIX METOJOB IepepabOTKH U YyTUIM3ALUU OTXOA0B Hpu nosenenud HUP u + + +
TP HAITMCAHUU HAYYHBIX CTATEH M OTYETOB
Baagern:
g | — Merojamu pacyera u BBIOOpA aImapaToB JUIsl OYUCTKH BEIOPOCOB, CTOYHBIX BOJ M YTHIIA3AIHH + + +
TBEPABIX OTXOOB;
9 | — onpenenennem Knacca ONACHOCTH OTXOJI0B +
B pe3ynbrare ocBOEHUS AUCHUTUIMHBI CTYACHT JOJKEH MPUOOPECTHU CIENYIOIINE HPOPhecCUuonanbible KOMNEmeH U U UHOUKAMOPbL UX
00CMUIICCHUA:
Koa m HanMeHoBaHMe MHAMKATOPA JOCTHIKEHUSA
Kox n nanmenoBanue I1K 1 o pa i
K
TIK-2. Crocoben ocymectBiATh | 11K-2.3. Bmageer HaBBIKAMHU BEIOOpa W

10

palMoOHANTBHBIA  BBIOOp MaTEpPHATIOB U | PAllUOHAIBLHOTO WCIOJIb30BAHUS MAaTE€pPUAJIOB C
ONTUMU3HPOBATh HMX PACXOJOBAHHE Ha | yueTOM TpeOOBaHHUA K KOMIUIEKCY (U3HKO-
OCHOBE aHaJM3a 3aJaHHBIX YCJIOBHM | MEXaHWYECKUX W OKCIUTyaTallUOHHBIX CBOWCTB,
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OKCILTyaTalud MaTepuajloB, OLCHKH HX
HaaACKHOCTH, 9KOHOMHWYHOCTHU u
OKOJIOTHYCCKHX HOCJ'Ie,Z[CTBI/Iﬁ IIPUMCHCHUA

BKJIIOYasi  9KOJOTHYHOCTh M SKOHOMHYECKYIO
3¢ (HEeKTHBHOCTH

[1K-4. CriocobeH o1eHuTh (haKTopHl,
NPUYMHBI U CIICICTBHS KOPPO3UH
Pa3IUYHBIX MAaTEPHAJIOB U TIOKPBITHH,
OCYIIECTBIISATH KOMIJICKCHBIN aHAJIN3
KOPPO3UOHHOT'O COCTOSIHUSI 000PYI0BaHUS

[IK-4.2. VYmeer aHanu3upoOBaTh KOPPO3UOHHOE
coctosiHMe oOopymoBanus ©  3(PEeKTUBHOCTH
CIOCOOOB 3alllUTHl OT KOPPO3HH C YYETOM HX
IKOJIOTUYECKOH 0e30MacHOCTH, IMPOTHO3HPOBATH
KOPPO3HOHHOE  TOBEACHHWE  MaTepuajioB U

1 1 3 (PEKTUBHOCTH CITOCOOOB 3aIIUTHI OT KOHCTPYKIIMW, BBIOMpATh ONTHUMAJIBHBIN CIIOCOO
KOPpPO31H, BEIOUPATH ONTHMATbHBIN KOPPO3HOHHOH  3aIUTHI c pUMEHEHUEM
CIOCO0 KOPPO3UOHHOM 3aIIUTHI C COBPEMCHHBIX TEXHOJOTMH W WHHOBAI[MOHHBIX
MIPUMEHEHHEM COBPEMEHHBIX TEXHOJIOTUH | MaTepHuaioB
Y MTHHOBAIIMOHHBIX MaTEPHAJIOB
[1IK-6. CniocobeH onpenensirtsb [1K-6.1. 3naeT TpeboBanus K (HyHKIMOHAIHLHBIM H
(GYHKIIMOHATIBHBIC H KOPPO3HOHHbBIE KOPPO3HOHHBIM XapaKTEPUCTHKAM 000pyIOBaHHUS,
XapaKTEPUCTHKH 000PYIOBaHHUS, MaTEepHAJIOB U TIOKPBITHH, CIOCOOBI KOHTPOJIS, a
MaTEepHAJIOB U TIOKPBITUH, ONPENEIATh UX | TAKXKE PEriIaMEHTUPYIOIIHAE X HOPMATUBHBIC

19 | COOTBETCTBHE 3aSBICHHbIM JTIOKYMEHTBI

HOTpC6I/ITeHBCKI/IM XapaKTCPUCTHKAM,
OCYHICCTBJIATE KOHTPOJIb KA4YCCTBA
MaTepruajloB U HOKpBITI/Iﬁ C IPUMCHCHUECM
MU3BCCTHBIX U MOI[I/I(i)I/IHI/IpOBaHHI)IX
MCETOJ0B HWCIBITAaHUN

TIK-6.2. YMmeeT onileHHMBaTh COOTBETCTBHE
TEXHOJIOTHYECKOTO MPOoIecca B 00JIACTH 3alIUTHI OT
KOppO3HH, a TaK)Ke MaTepuanoB U 000pyI0BaHUs
COBPEMEHHBIM TPEOOBAHUSM C

Y4€TOM JKOJIOTHYECKON Oe30MacHOCTH
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6. IPAKTUYECKUE U JIABOPATOPHBIE 3AHATUSA

6.1. IlpakTHYecKue 3aHITUSA
IIpumepHBbIe TEMBI MPAKTHYECKUX 3aAHATHI 10 THUCHUIIHHE.

HpI/IMepHLIe TEMbI MPAKTUYECCKUX 3aHSATHH 0 JUCHUILJINHE.

No /it Ne pasnena TeMbl TpaKTUYECKUX 3aHATHI Yacel
JUCIUILIMHBI
1 1 Pacuer npenenbHO nomyctuMoro Beiopoca (I111B). 1
2 1 Pacuer npenensHo gomyctumoro Beiopoca (I1JIB). 1
3 1 AnCOpOIIMOHHBIE U XEMOCOPOLMOHHBIE  METOMIBI 1
OUYHCTKU OTXOJSIINX ra30B.
4 1 AnCOpOLIMOHHBIE U XEMOCOPOLIMOHHBIE  METObBI 1

OYUCTKH OTXOQAIINUX I'a30B.

Hctounuku o0Opa3oBaHWsT M COCTaB CTOYHBIX BOJ
5 2 MPOM3BOJICTB XUMHYECKOM U 3JIEKTPOXHUMHYCCKOU 1
00pabOTKU MaTepuaioB

MeTtoapl u alraparbl IJ11 MEXaHMYECKOM OUUCTKHU

6 2 1
CTOYHBIX BOJ
MeToabl OYMCTKH CTOYHBIX BOJ C MCIIOIB30BAHHEM

7 2 MPOIIECCOB aJIcOPOLIMKM U HOHHOTO 0OMeHa. Pacuer 1
anmnaparoB

8 2 DJIEKTPOXUMHUYECKHNE METO/Ibl OYHMCTKH CTOYHBIX BOJI 1

9 2 DNEKTPOXUMHYECKHE METOJIbI OYMCTKH CTOYHBIX BOJ 1

10 9 CriocoObl pereHepanuyd OTpabOTaHHBIX IJIEKTPOJIUTOB 1
Y CXEMBI pEeKYIepaluy OTPa0OTaHHBIX PACTBOPOB.

11 9 CrocoObl pereHepanuyd oTpabOTaHHBIX IJIEKTPOJIUTOB 1

Y CXEMBI peKynepanuu oTpaboTaHHBIX PACTBOPOB.

HcTouynuku 00pa30BaHUS M COCTaB TBEPABIX OTXOJIOB
12 3 MPOU3BOJICTB XUMHUYECKOM U  DIEKTPOXUMHYECKOU 1
00pabOTKK MaTepHajIoB

CnocoObl U3BJICUYCHUS OTACJIBbHBIX TAXKCIIBIX IIBCTHBIX

13 3 METAJUIOB M3 TAJIbBAHUYECKHX [IUIAMOB !

14 3 CriocoObl M3BNIEUEHUS! OTIENIBHBIX TSAXKENbIX LBETHBIX 1
METAJUIOB M3 TAJIbBAHUYECKHX [IUIAMOB

15 3 VYTunuzanus rajabBaHOILIAMOB B IPOMBIIUIEHHOCTH 1
CTPOMTENBHBIX MaTePHAJIOB

16 3 Onpenenenue Kiacca ONaCHOCTH OTXO0JI0B 1

17 3 OrnpesenieHne Kjiacca ONacHOCTH OTXOJI0B 1

6.2 JlaGopaTopHble 3aHATHSA

JlaBopatopHble 3aHATHS HE TPETYyCMOTPEHbI
7. CAMOCTOSATEJIbBHASA PABOTA

CamocrosiTenbHast paboTa MPOBOAUTCS C LIETbI0 YIayOleHHsl 3HaHUM MO JUCIHUILIMHE U
IIPEelyCMaTPUBAET:

— O3HaKOMJICHHE U MPOpabOTKy PEKOMEHOBAaHHON JTUTEPATYphl, paboTy € 3JIEKTPOHHO-
OMOIMOTEYHBIMU CHUCTEMaMH, BKJIOYas MEPeBOJAbl MyONMKAUMNA M3 HAy4YHBIX HKYPHAJOB,
uTHpPYeMBIX B Oazax Scopus, Web of Science, Chemical Abstracts, PUHII;
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— TIOCEIlIEHUE OTPACIIEBbIX BHICTABOK U CEMUHAPOB;

— yuacrue B cemuHapax PXTY um. . MeHeneeBa no TeMaTuke JUCLUIUIMHBI;

— TMOATOTOBKY K BHITIOJHEHUIO KOHTPOJIBHBIX PadOT [0 MaTepually JIEKIIMOHHOTO Kypca;

— TOJrOTOBKY K cllaue 3auema c oyeHnkou (3 ceMecTp) 1o JTUCLUUILTIHE.

[InanupoBaHue BpeMEHHM Ha CaMOCTOSITENIbHYIO PabOTy, HEOOXOJUMOro Ha H3y4YECHHE
JTUCIUIUIMHBI, CTYJACHTaM JIydllle BCEro OCYIIECTBISATh HA BECh TEPUOA  HM3ydYeHUS,
npelycMaTpuBasi IpU 3TOM pErylspHOE MOBTOPEHHE MpOMIeHHOro Marepuana. Marepuai,
3aKOHCIICKTHPOBAHHBIA Ha JIEKIHSIX, HEOOXOAMMO PETyJIsSpHO JOIMOJHATH CBEICHUSAMHU U3
JUTEPaTypHBIX MCTOYHUKOB, NIPEJICTABICHHBIX B Yy4yeOHON mporpamme. Ilpu pabote ¢
YKa3aHHBIMH HMCTOYHHKAMH PEKOMEHIYETCS COCTAaBJISITh KPAaTKHM KOHCIEKT MaTepuana, ¢
00s13aTeIbHBIM (UKCHPOBaHUEM OHMOIHOrpadMuECKUX JaHHBIX UCTOYHHUKA.

8. IPUMEPBI OHEHOYHBIX CPEACTB J1JIsI KOHTPOJIA
OCBOEHMSA JMCIIAITJIMHbI

CoBOKyIMHAas OIEHKA IO JUCIUIUIMHE CKJIAJIBIBACTCS W3 OILCHOK 34 BBITIOJHEHUE
KOHTPOJIBHBIX paboT (MakcumanbHas oreHka 30 6amioB), pedepara (MakcumaiibHas oneHka 30
0aJlJIOB) M UITOTOBOTO KOHTPOJIS B hopme 3au. ¢ oy. (MakcuMmalbHas oreHka 40 6ayios).

8.1. IlpumepHas TeMaTHKA pedepaTHBHO-AHATUTHYECKOIH PadoThI.
MakcuMajibHOe KOJIH4eCTBO 0a/10B 32 pedepaTHBHO-aHAIUTHYECKYI0 padoTy — 30
0aJ10B.

1. Ilpobremvl sKONM0CUU U IHEP2O- U PecypcocOepedceHUs 8 NPpou3eo0CmEax XUMUYECKOU U

INEKMPOXUMULECKOU 0OpabomKe Mamepuaios

2. OcHogHbie mpebosanust 3IKONOCUHUECKOU 0e30NaACHOCU 68 COBPEMEHHbIX MEXHOI0USX
XUMUYECKOU U IIeKMPOXUMULECKOU 00pabomke Mamepuaios

3. Dronocuueckas onachocms npou3so0Cme XUMUYECKOU U INeKMPOXUMUYECKOU 0Opabomku
Mamepuanos

4. OcnosHble MemoObl  00e38pedcusanus  8blOPOCO8  NPOU3BOOCME  XUMUYECKOU U
INEKMPOXUMULECKOU 0OPAOOMKU MAMEPUATO8.

5. OcHosHble (husuKo-xumuseckue memoovl YIAGIUBAHUS MYMAHO8 KUCIOM 6 NpPOoYeccax
XUMUYECKOU U INeKMPOXUMULECKOU 00pabomke Mamepuaios

6. Pexynepayus opeanuueckux pacmeopumeneti 8 npou3eo0cmee nedamHuix niam

7. Qusuxo-xumuyeckue mMemoosl OYUCKU CTOYHBIX 800

8. OcHosnvie usuxo-xumuueckue memoovl 06padboOmMKU U 06e38PENCUBAHUSL HCUOKUX OMX0008
(koazynayus u QrokyIayus)

9. OcHogHble usuKko-xumuueckue Memoosbt 00pabomKu u 00€36PeHCUBaAHUS HCUOKUX OX0008
(okucneHue, soccmanogienue)

10. Buoxumuyeckue memoovl OUUCIKU CIOYHBIX 800 IIEKMPOXUMUYECKUX NPOUZBOOCTEA

11. Hcnonvzosanue uonHo2o obMeHa 01 OYUCMKU CHOYHBIX 800

12. Cnocobul pecenepayuu ompabomaHHbIX 21eKMPOIUMO8

13. Cxemvl pexynepayuu ompaboOmaHHblX  PACMBEOPOE XUMUYECKOU U IJeKMPOXUMULECKOT
00pabomku Mamepuanos.

14 Membpannvie memoosbt 06pabomKu u 06e38PeAHCUBAHUSL HCUOKUX OMX0008

15. Dnexmpoxumuyeckue memoovl 06paboOmMKU U 006€38PeHCUBAHUS CHIOYHBIX 8000EMO8

16. AocopoyuonHvie Memoobl OUUCMKU CHOYHBIX 800

17. ObopydosaHue 01 OUUCIHBIX COOPYIHCEHUL (TUHUU 0OPAOOMKU CMOKO8)

16. Ymunuzayus meépovix 0mx0008 HNpPOU3BOOCME XUMUYECKOU U DIeKMPOXUMUUECKOU
00pabomxu Mamepuanos.

17. Cnocobuvl uszgneuenuss OmMOENIbHbIX MANCENbIX YBEMHBIX MEMAllo8 U3 2aNb8AHUYECKUX
WIAMOB.

17



18. Vmunuzayus eanb8aHOWNIAMO8 8 NPOMBIUIEHHOCMU CMPOUMENbHLIX MAMepuadios u
O00POACHOM CIMPOUmMeNbCmae

19. Obesepesrcusarnue

20. Ilepepabomka

21. Oxonozuueckue npodiemvl RPoOU3BOOCHEA NEYAMHBIX NIAM JJIeKMPOHHOU MEeXHUKU

22. Payuonanvrnoe so0onompebienue 6 2aib8aHOmMexHuKe

8.2. IIpumepbl KOHTPOJIBLHBIX BOMPOCOB /LISl TEKYLEr0 KOHTPOJIsI 0CBOEHHS THCIUTIIHHBI

Jlist  TEKymIero KOHTPOJS MPEIyCMOTPEHO 3 KOHTPOJBHBIX pPa0OThl (IO OJHOM
KOHTPOJIBHOK paboTe Mo BceM paszzenaM). MakcumallbHas olieHKa 3a 1 KOHTpoibpHYI0 padoty 10
6ayutoB (3 cemectp).

[Ipumepsl  BOMpOCOB K  KOHTpOJIbHOW  pabore  Nel. MakcumanbHas  OIIGHKA  —
30 6amtoB. KontpoibHas pabota cogepxut 1 Borpoc:

1. Hcrounuku oOpa3oBaHMs M COCTAaB TIa30BbIX BBIOPOCOB IPOU3BOACTB XHMHUYECKOH U
AIIEKTPOXUMHUYECKOM 00pabOTKHU MaTEpUaJIOB.

2. Kinaccuduxkarust MeToJ10B 11 00€3BpEeKUBAHMSI Fa30BbIX BEIOPOCOB OT PA3JIMYHBIX IPUMECEH.
3. Knaccudpukanust anmapatoB i 00€3BpEKHMBAaHUS Ta30BBIX BBEIOPOCOB OT PazsIMYHBIX
puMecei.

4. OcHOBHBIE ITOKa3aTeu npouecca. Pacuer npenenbHo gonycrumoro Beiopoca (I1JIB).

5. OuncTKa OTXOAALIMX Ta30B OT a3p030JIEH.

6. OcHOBHBIE CBOICTBA MbLICH U 3PPEKTUBHOCTD UX YJIABIWBAHUS.

7. Mexanu3msl ocaxxaeHus. [Ibuieocagurenbable kKaMepsl. IHepLHOHHbIE MBUICYTIOBUTENH.

8. Llukionbl. BuxpeBbie NblICYIOBUTENH.

9. Ounctka ra3oB B ¢uiIbTpax: (QUIBTPYIOIIUE MEPErOPOAKH; (QHUIBTPHl TOHKOH OYMCTKH,
BO3/YIIHBIC ¥ IPOMBIIUICHHBIE (PHIIBTPHI.

10. TxkaHeBbI€, BOJIOKHUCTBIE U 3€pHUCThIE GMIBTPL. OUHCTKA ra30B B 3JIEKTPOPUIbTPaX.

11. YnaBnuBanue TyMaHOB KUCIIOT.

12. A6copOIMOHHBIE METOJbl OYMCTKU Ta30B. JIOCTOMHCTBA M HEAOCTATKH MOKPBIX CIOCOOOB
ounctku. [lomple razompombiBaTtenu  (ckpyOOepwl). Hacamounele  ra3onpoMbIBaTEINH.
CkopocTHbIe ra3onpoMsiBaTenu (ckpyooeps! Bentypn).

13. AncopOImoHHBIE U XEMOCOPOITMOHHBIE METObl OUUCTKU OTXO/ISIINX Ta30B.

14. AncopOruust mapoB OpraHUYeCKUX pacTBOPUTEINEH.

15. Buabl ancopOeHTOB JJIs1 OYMCTKH ra30BbIX BEIOPOCOB U UX XapaKTEPUCTUKH.

16. Ilpumeps! peanu3ali TEXHOJIOTHI U 000pyAOBaHUs Ui 00€3BpEKUBAHMSI BHIOPOCOB

[Ipumepsl  BONPOCOB K  KOHTpPONBHOW  pabore Ne2. MaxkcumanbHas  OleHKa  —
30 6ammoB. KonTponwsHas paborta comepxkut 1 Borpoc:

1. HWcrtounukum o0Opa3oBaHHS W COCTAaB CTOYHBIX BOJ TIPOU3BOJCTB XHUMHYECKOH U
AIIEKTPOXUMHUYECKON 00pabOTKHU MaTEPHUAIOB.

2. MeToapl MeXaHWMYECKON OYHMCTKHM CTOYHBIX BOJ. OTCTamBaHME: OTCTOMHHMKH, TOHKOCJIOWHEIC
OTCTOMHHKH.

3. VYpaneHue B3BEUIEHHBIX YACTHI[ TOJ JEHCTBUEM IIEHTPOOEKHBIX CHJI U OTKUMAHHEM:
TUAPOIMKIIOHBI, IEHTPUDYTH,

4. OUBMKO-XMMHYECKHE METOJbl OYMCTKH CTOYHBIX BoJA. Koarymsamus u  QIIOKYISIus:
KOAryJistHTBI ¥ (DIIOKYJISHTBI, MEXaHU3Mbl TPOIECCOB KOATryIsAlMH U  (PIOKYISALHUU.
OOGopynoBaHUE U CXEMBI.

18



5. ®OU3MKO-XMMHMUYECKHE METOJAbl OYUCTKM CTOYHBIX BoA. Duoramus: MexaHusM (ioranuu,
pUMeEpPbI HaOPHOH (IIOTALMU U TIEHHOH cenapari.

6. @Ou3MKO-XMMHUYECKME METOAbl OYUCTKM CTOYHBIX BOJ. AjcopOuusa: COpOEHTHI,
a/ICOpOIIMOHHBIE YCTAHOBKH, METO/Ibl PETeHEpaLuu COPOSHTOB.

7. OU3UKO-XMMUYECKHE METOJbl OYHUCTKM CTOYHBIX BOA. VOHHBI OOMEH: MOHMTBI, CXEMbI
MOHOOOMEHHBIX YCTaHOBOK.

8. ®U3UKO-XMMHUYECKHE METOJbl OYMCTKH CTOYHBIX BOJ. ODKCTpakLUsA: CTaJuu Ipolecca u
CXEMBI HKCTPAKLIIMOHHBIX YCTAHOBOK.

9. Ou3MKO-XMMHUYECKHE METOAbl OYMCTKM CTOYHbIX BoA. OOpaTHbBIE ocMOC U
yAabTpaduIbTPaLUAL.

10. ®u3uKo-xMMHUYECKHE METObl OUUCTKH CTOYHBIX BOJ. DJIEKTPOAUAIN3. DICKTPOXUMUUECKUE
METOJBI: 3JCKTPOKOATYIISILINSA, ICKTPOQIOTALUS, HIEKTPOIH3.

11. ®usuko-xumMuyeckue MeETOAbl OYUCTKM CTOYHBIX BOA. HelTpanuszauus, oxkucieHue u
BOCCTAHOBJIEHHE, y/IaJICHUE HOHOB TSYKEJIBIX METAJIJIOB

12. Buoxumuueckue MeToJbl OYMCTKH CTOYHBIX BOJ. M3BieueHHe TsKENbIX METaUIOB U
Cynb(haToB CyIb(PaTOBOCCTAHABIUBAOIINMU OAKTEPUSIMHU.

13. Cnioco0bl perenepanuy 0TpabOTaHHbIX 3JIEKTPOIUTOB

14. Cxembl pekynepanuyu oTpabOTaHHBIX pPacTBOPOB.

15. Ilpumepsl peanu3ayi TEXHOJIOTUI U 000pyOBaHUS sl 00€3BPEKUBAHUSA CTOKOB.

[Ipumepsl  BONPOCOB K  KOHTpONbHOW  pabore Ne3. MaxkcumanbHas  OlEHKa  —
30 6amtoB. KontpoibHas pabota cogepxut 1 Borpoc:

1. Wctounuku oOpa3oBaHHs W COCTaB TBEPIAbIX OTXOJOB IPOU3BOACTB XUMHUYECKOU U
AIIEKTPOXUMHUYECKOM 00pabOTKU MaTEpUaJIOB.

2. CriocoObl U3BJI€UEHUS OTJENIBbHBIX TSKENbIX [[BETHBIX METAJUIOB U3 FAJIbBAHUYECKUX IIJIAMOB.
3. YTI/IJ'II/I3aIlI/I$[ rajibBaHOIIJIaMOB B MMPOMBIINIJICHHOCTH CTPOUTCIIBHBIX MATCPHUAJIIOB U JOPOKHOM
CTPOUTENILCTBE

4. HaHpaBJ'ICHI/ISI HCII0Jb30BaHU I'aJIbBAHOIIIJIIAMOB.

5. Dkojoruvecku 0e30macHoOe pa3MelleHue HEYTHIIM3UPYEMBIX POMBIIUICHHBIX OTXO0/I0B!

6. Kimaccbl oracHOCTH OTX0/10B.

7. Kpurepuu BpeHOro BO3/1€HCTBHUS KOMIOHEHTOB OTXO/10B

8. BpemeHHOe CKIIaAMpOBaHWE W TPAHCIOPTUPOBAHUE OTXOMOB: OOYCTPOWCTBO MeECT
BPEMEHHOI'0 CKJIaIUPOBaHMs U TPEOOBaHMS K NIEPEBO3KE

9. TpeboBanus K pa3MEIEHUIO MIOTUTOHOB ISl POMBIIIJIEHHBIX OTXO/IOB.

10. TpeGoBaHus K COAEP’KAHHIO TOJIUTOHOB JUIsl IPOMBIIIIJIEHHBIX OTXO/0B.

11. ITpuHIMIBI pacyeTa Kiacca OIMacHOCTH OTXO/OB.

12. TInomanku /Ui BpEMEHHOTO XpaHEHHsI: KOHTPOJIb 32 COCTOSIHUEM OKPY’KaIOIIeH Cpeibl U ee
3aIuTa.

8.3. Bonpocsl 1y11 HTOrOBOr0 KOHTPOJISI OCBOCHHMA THCHUILINHBI (3 ceMecTp — 3ay. ¢ ou.

1. Hcrounuku oOpa3oBaHUS M COCTaB Ta30BbIX BBHIOPOCOB MPOM3BOJCTB XUMHUECKOW U
ANEKTPOXUMUUYECKONU 00pabOTKH MaTEepHAIOB.

2. Kinaccuduxkaryst MeTo/10B 11l 00€3BpEeKUBAHMSI FA30BBIX BEIOPOCOB OT PA3IUYHBIX TPUMECEH.
3. Knaccudpukauust anmapaToB i 00E€3BPEKHUBAHMSI Ta30BBIX BBIOPOCOB OT Pa3IUYHBIX
[IpUMecen.

4. OcHOBHBIE MTOKa3aTeu npoiecca. Pacuer npenenbHo gomyctumoro Beiopoca (I1JIB).

5. OuncTKa OTXOASIINX Ta30B OT adPO30JICH.

6. OcHOBHBIE CBOICTBA MbIICH U 3PPEKTHBHOCTH UX YJIABIHBAHUSI.

7. Mexann3msl ocaxaeHus. IIpmeocagurensupie kamepbl. VIHEpLIMOHHBIE MTBUICYIOBUTEIN.

8. IlukyioHbI. BuXpeBble NbUICYIOBUTENN.
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9. Ounctka razoB B ¢uibTpax: (QUIBTPYIOUIME TEPETOPOJAKH; (UIBTPHl TOHKOHW OYHMCTKH,
BO3/IYIITHBIC U TIPOMBIIUICHHBIE (PHIIBTPHI.

10. TkaneBble, BOJIOKHUCTBIE U 3€pHUCTBIE (PUIBTPHI. OUUCTKA T'a30B B ANEKTPODUIbTPaAX.

11. YnaBnuBaHue TyMaHOB KUCIIOT.

12. AGcopOIMOHHBIE METOJIbl OYMCTKH Ta30B. [I0oCTOMHCTBA W HEIOCTAaTKH MOKPBIX CIIOCOOOB
ounctku. Ilomeie  rasompombiBaTenu  (CkpyOOepwl). HacamodHble  ra3ompoOMBIBATEIH.
CxopocTHbIe ra3onpombiBaTesu (CKpyooepsl Bentypn).

13. AncopOIMOHHBIE U XeMOCOPOIIMOHHBIE METO/IBI OYMCTKU OTXOISIINX Ta30B.

14. AncopOrus mapoB OpraHUYECKUX PAaCTBOPUTEIICH.

15. Buasl ancopOEHTOB 711 OYMCTKHU Ta30BBIX BEIOPOCOB U UX XapaKTCPUCTHKHU.

16. IIpumepsb! peanusanuy TEXHOJIOTHH U 000pyI0BaHUS 1)1 00E3BPEIKMBAHKS BHIOPOCOB

17. HWcrounukm oOpa3oBaHHs W COCTaB CTOYHBIX BOJ[ IPOHW3BOJICTB XHMHUYECKOW U
INEKTPOXUMHUUYECKOI 00pabOTKH MaTepHaloB.

18. MeToabl MEXaHMYSCKOM OYMCTKH CTOYHBIX BOJ. OTCTanBaHUE: OTCTOMHUKH, TOHKOCIOMHBIC
OTCTOMHHKHU.

19. VYnanenue B3BENICHHBIX YAaCcTUI[ TOJ JACHCTBHEM IEHTPOOCKHBIX CHII U OTKUMAHHEM:
TUAPOLMKIIOHBL, HEHTPUDYTH,

20. DUBUKO-XMMHUYECKHE METOJbl OYMCTKHA CTOYHBIX BOJ. Koarymsmus u  Qruoxymsius:
KOAryJistHTBI HM  (DJIOKYJISHTBI, MEXaHU3Mbl TMPOILECCOB KOArylsuud U (PIOKYISIHUH.
OOGopynOBaHUE U CXEMBI.

21. DuU3NKO-XMMHYECKHE METOJbl OYHUCTKH CTOYHBIX BoA. Dnortamus: mexaHusMm (ruoranuwu,
IIPUMEpPBI HAITIOPHOM (JIOTalMK U IEHHOU cenapaluy.

22. Ou3MKO-XMMHUYECKHE METOAbl OYMCTKH CTOYHBIX BOJ. AJcopOuus: COpOEHTHI,
a/ICOpOIIMOHHBIE YCTAHOBKH, METOJIbI PEreHepanuy COpOSHTOB.

23. DU3UKO-XMMHYECKHE METOJbl OYUCTKUA CTOYHBIX BOJ. VOHHBIM OOMEH: MOHUTHI, CXEMbI
MOHOOOMEHHBIX YCTaHOBOK.

24. DU3NKO-XMMHYECKHE METOJbl OYMCTKHA CTOYHBIX BOJ. ODKCTPAaKIUs: CTaJuu TMpolecca U
CXEMBI SKCTPAKIIMOHHBIX YCTAHOBOK.

25. Ou3MKO-XMMHYECKHE METOAbl OYUCTKM CTOYHbIX BoA. OOpaTHblf ocMOC U
yIbTpapuIbTpaLus.

26. OU3NKO-XUMUYECKHE METO/bl OUUCTKU CTOYHBIX BOJA. DIEKTPOIUATH3. DINEKTPOXUMUYECKUE
METO/IbI: 3JIEKTPOKOATYIISIIHS, 31EKTPOpI0TALUS, SJEKTPOIH3.

27. Ou3MKO-XMMHUYECKHE METOAbl OYHCTKH CTOYHBIX BOA. HelTpanuzamusi, OKUCICHHE U
BOCCTAHOBJIEHHE, y/IaJICHHE HOHOB TSXKEJIBIX METAJJIOB

28. buoxummuyeckue METOJbl OYMCTKHM CTOYHBIX BOA. l3BleueHue TSKENbIX METalIOB U
cynb(aToB CyIb(})aTOBOCCTAHABINBAIOIIUMU OAKTEPUSIMU.

29. Crioco0Obl pereHepanuu 0TpaboTaHHBIX SJEKTPOIUTOB

30. CxeMmbl pekynepannyu oTpabOTaHHBIX PacTBOPOB.

31. IlpumMepsl peanu3aluu TEXHOJIOTUN U 000pYIOBaHUS ATl 00€3BPEKMUBAHUS CTOKOB.

32. Ucrounuku oOpa3oBaHMsI U COCTaB TBEPABIX OTXOJOB IPOU3BOJACTB XMMHUYECKOH U
AIIEKTPOXUMHUYECKOM 00pabOTKHU MaTEpHUaoB.

33. CriocoObl U3BJICUEHUS OTACIBHBIX TSKEIBIX IIBETHBIX METAJUIOB U3 TaJlbBAHUUECKX IIJIAMOB.
34. VYrTunuzanus TajibBaHOLIUIAMOB B MPOMBIIUICHHOCTH CTPOUTEIBHBIX MAaTEepPHAIOB H
JIOPO’KHOM CTPOUTEIHCTBE

35. HanpapieHnusi HCIIOJIb30BaHUS TAJIbBAHOIIIJIAMOB .

36. Dkonornyecku 6€30MacHoe pa3MelIeHe HEYTHIN3UPYEMbIX IPOMBIIINIEHHBIX OTXO/I0B!

37. Knacchel 0nacHOCTH OTXOJIOB.

38. Kputepuu BpeHOro BO3JEHCTBUSA KOMIIOHEHTOB OTXOJ0B

39. BpemeHHOe CKJIQAMPOBAHHWE U TPAHCIOPTUPOBAHHME OTXOJOB: OOYCTPOHCTBO MeECT
BPEMEHHOI'0 CKJIQAMPOBaHUS U TpeOOBaHUS K IEPEBO3KE

40. TpeboBaHUsI K pa3MEIIEHUIO TTOJUTOHOB JIJISl POMBIIIUIEHHBIX OTXOJIOB.

41. TpeboBaHMS K COAEPNKAHUIO IMOJTUTOHOB TS POMBIIIJIEHHBIX OTXO/IOB.
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42. ITpyHUMIbI pacyeTa Kjiacca OMacHOCTH OTXOJIOB.
43. Tlnomaaku Juisi BpEMEHHOT'O XpaHEHUs: KOHTPOJIb 32 COCTOSIHUEM OKPY’KaIOIIeH cpelibl U ee
3aIlUTAa.

8.4. CTpykTypa n npumMepbl OWJIETOB [JIsl 3auema ¢ oyenkoi (3 cemectp).

3auem ¢ ouenxou no nucuuiuinHe «llepepadomka u ymunuzayus omxo008 npou3e00cme
XUMUYECKOU U ITIEKMPOXUMUUECKOU 00padomKu mamepuanoe» NPOBOJIUTCA B 3 ceMecTpe U
BKJIIOUAET KOHTPOJIbHBIE BOMPOCH O MOAYyJIsIM 1-3 U Bcell yueOHON MporpamMmbl AUCHUILTUHBL
buner nns 3auema c oyenxoit cOCTOUT U3 2 BONPOCOB, OTHOCSIIMUXCSA K YKA3aHHBIM MOIYJISIM.
OTBeThl Ha BONPOCHI 3auema ¢ OUEeHKOU OUCHUBAIOTCS U3 MakcUMaibHOW oueHku 40 OamioB
CJIEAYIOMMM 00pa3oM: MaKCHMaJbHOE KOJMYECTBO OayIoB 3a mepBblid Bompoc — 20 Gamos,
BTOpOI — 20 6aILIOB.

[Tpumep Obunera i 3auema ¢ OYeHKoI:

«Ymeepoicoaro» Munucmepcmeo nayku u évicuieco oopazoseanus PO

3as. kaenpoi, 1.1.H., 1pod Poccuiickuii XUMHKO-TEXHOJIOTHYeCKH YHHBEPCUTET
umenn /I.A. MenaeieeBa

T.A. Barpamsin Kadeapa M*HHOBALIMOHHBIX MATEPUAJIOB U 3AIHUTHI OT
KOpPpPO3uH

« »_ 2025t 22.04.01 MarepuaJioBe/leHHe U TEXHOJOTUM MaTePHAJIOB
IIporpamma — «K THHOBAIMOHHBIE MATEPUAJBI M 3AIIIUTA OT
KOpPpO3UM»

IlepepaGoTka u  yTHIAM3anMs  OTXOA0B  NPOU3BOACTB
XHMHUYECKOH M 3JIeKTPOXMMHUYECKOH 00pa00TKH MaTeprajioB

buier Ne 1
1. Bompoc
Hcrounuku oOpa3oBaHUS M COCTaB Ta30BbIX BBIOPOCOB TMPOM3BOJACTB XHUMHMUYECKOH H
ANEKTPOXUMHUYECKON 00pabOTKH MaTepHaoB.
2. Bompoc
HanpasieHus MCIoIb30BaHMsI raJIbBaHOIILIAMOB.

9. YYHEBHO-METOANYECKOE OBECIIEYHEHUE JUCIHUITJIMHbI

9.1. Pexomenayemasi qureparypa
A. OcHOBHasi IMTEPATYpPA

1. Konecuukos A.B., HUabun B.M., Konecuunkos B.A. MeToapl OYHCTKH CTOYHBIX BOJI
raJIbBAHOXMMHUYECKUX MPOU3BOACTB: yueOHoe mocodue — M.: PXTY um. /I.1. Menneneena, T.I:
bazoBeie TexHOMOrMM 00€3BPEKUBAHUS JKUJKHUX OTXOJOB TaIbBAHOXUMHUUYECKOW O0pabOTKH
nosepxHoctu. — 2018. — 164 c.
2. Konecuukos A.B., Hmbun B.M., Konecuunkos B.A. MeToapl OYHCTKH CTOYHBIX BOJI
raJlbBAHOXMMHUYECKUX MPOU3BOACTB: yueOHoe nmocodue — M.: PXTY um. JI.. Menneneesa, T.11:
OOopynoBaHue W  TEXHOJOTMHM  OOpabOTKM  BOABI HA  TPOMBINUICHHBIX  00BEKTax
rajpBaHOXMMHUYEcKoro npoussojcTsa. — 2018. — 204 c.
3. Konecuuko B.A, Uneun B.M. Dkonorus u pecypcocOepekeHue B ANEKTPOXUMUYECKUX
MPOU3BOJCTBAX. MexaHuyeckue U (U3UKO-XUMHYECKHE METOJbl OYUCTKHA MPOMBIBHBIX U
CTOYHBIX BOA: Yueb. mocodue / PXTY um. JI.U. Menaeneena.-M., 2004.-240 c.
4. Uneun B.U., KonecuukoB B.A. Dkonorust u pecypcocOepekeHrne B DIEKTPOXUMHUYECKHIX
MIPOU3BOJICTBAX. DJNEKTPOQIIOTAIIMOHHAS TEXHOJOTUSI OYMCTKH CTOYHBIX BOA: Yuel. mocodue /
PXTY um. JI.1. Menaeneena. — M., 2003. — 104 c.
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JlonoJIHUTE/IbHASA JIUTEpaTypa
1. DnekTpodaoTalMOHHAs TEXHOJOTHSI OYUCTKH CTOYHBIX BOJ MPOMBIIIJICHHBIX MPEATPUSITHIH /
B. A. Konecnukos [u ap.]; pen. B. A. Konecuukos. - M.: Xumus, 2007. - 303 c.
2. Konecuukos, B. A. ITpuniunst co3ganwus s3xorexHonoruit [Tekcr] / B. A. Konecnukos, A. HO.
Haneros; PXTY um. JI.. Mengeneera. — M.: PXTY um. JI.1. Menaeneena, 2008. — 451 c.
3. KonecuukoB B.A., Menpmytuna H.B. Amnanu3, DpoeKTHpPOBaHHWE TEXHOJIOTMM H
000pyI0BaHUS JIJIs1 OYMCTKH CTOYHBIX BoA. — M.: JleJIu mpunT, 2005. — 266 ¢
4. KonecnukoB B.A., Menbmyruna H.B. AHanu3, nOpoeKTUpOBAaHUE TEXHOJIIOTUH U
000pyI0OBaHUS JJIsl OYMCTKH CTOYHBIX BoA. — M.: JleJIu ipunT, 2005. — 266 ¢

9.2. PekomeHyeMble HCTOYHMKH HAYYHO-TeXHHUYECKOM nHpopMaunu
- PaznaTo4HbIil MILUIIOCTPATUBHBIA MAaTepUal K JICKLIHIM.
- [Ipe3enTanuu K JEKIUAM.
- MeTtonudeckue peKOMEHAAINHN 10 BBITTOJIHEHUIO JIA0OPATOPHBIX padoT.

Hay4dHo-TexHUYeCcKHe KypHabI:

1. Dxonorus nmpousBozacTBa. ISSN 2078-3981

2. Xypuan npuxnagaoi xumun. ISSN 0044-4618

3. Boga u axonorust: npobaemsl u pemenus. ISSN 2305-3488
4. Dxoorus 1 NpoMbIuIeHHOCTh Poccuu. ISSN 1816-0395
5. Teopetnueckas u npukiagHas sxonorus ISSN 1995-4301

9.3. CpeacrBa odecnevyeHHsi 0CBOCHUS IWCIUATIINHbBI

Jnsa  peanuzanuu  y4eOHOM MOPOrpaMMbl  TOJTOTOBJICHBI — CIEAYIONIME CPElCTBa
o0OecIrieueHHsT OCBOCHUS AUCIHIIINHEIL:
- NepevyeHb HMHANBUAYAIbHBIX 3aJaHUN IS BBIIOJHEHHUS B TIPOLECCE MPOXOXKICHUS
JUACIUATUIMHEL
- 0aHK TECTOBBIX 3a/IaHUH JIJI1 UTOTOBOTO KOHTPOJIS IMTPOX0KICHHS TUCIIUILIAHBI;
- METOAMYECKUE YKA3aHUS IS TOATOTOBKH OTYETA 1O JUCIUTIIMHE.

10. MEPEYEHb HH®OPMAIIMOHHBIX TEXHOJIOT UM,
HNCIHIOJIB3YEMBIX B OBPA3OBATEJIBHOM ITPOLECCE

HNudopmannoHHyro HOJIEPIKKY U3yYEHUS JUCLUTUIMHBI OCYILECTBISET
Nndpopmanmonno-oudanoreunsiii nentp (MBL)) PXTY wum. .M. MenneneeBa, KOTOpbIi
oOecrieynBaeT O0OydYalOLUIMXCS OCHOBHOM yueOHOH, y4eOHO-MEeTOAMYEeCKOM U Hay4yHOH
JUTEpaTypoil, HEOOXOIUMON JUIsl OpraHu3aluu o0pa3oBaTEIbLHOrO IMpolecca MO JUCHUILUIMHE.
O6uwmit 06sem MHOrooTpacieBoro ponaa MBI va 01.01.2025 r. coctaBnser 1 563 142 sks.

®onp UBIL[ pacnomaraer y4eOHOHM, y4eOHO-METOAMYECKOM M Hay4YHO-TEXHUYECKOU
aUTepaTypoil B (hopMe MeYaTHBIX U JIEKTPOHHBIX M3JaHUH, a TaKXkKe BKIIIoYaeT o(pUIMaIbHbIE,
CIpaBOYHO-OMOIMOrpaduueckre, CrelUaIu3upOBaHHbIE OTEUECTBEHHbIE U  3apyOeKHbIE
nepuonuyeckue W uMHPopmauuoHHele  u3manus.  WBL[  oOecmeumBaer  jmoctym K
npodeccHOHaTBHBIM 0a3aM TaHHBIX, MHPOPMAIIMOHHBIM, CIIPABOYHBIM M IIOMCKOBBIM CHCTEMaM.

Kaxnplii oOyuatomuiicss obecriedeH CBOOOAHBIM JOCTYIIOM U3 JII000M TOYKH, B KOTOPOH
uMeeTcs JoCTynm K ceth MHTepHeT W K dJeKTpoHHO-OuOimoreunoit cucteme (OBC)
VYHuUBepcuTeTa, KOTOpas COJCPKHUT pa3IMyHble M3/aHUS 10 OCHOBHBIM  H3Yy4aeMbIM
JUCIUIUIMHAM U c(OpMHpOBaHa MO COTJACOBAHMIO C MPaBOOOIaaTeNsIMU y4eOHON U ydueOHO-
METOANYECKOH JINTePaTypHl.

Jigs  Oonee TMONHOrO M ONEPATUBHOIO  CIPaBOYHO-OMOIHMOrpaduyueckoro
uHpopManoHHOro obciyxuBanusi B MBIl peannzoBaHa TeXHOJIOTHs DIEKTPOHHOM JTOCTABKU
JIOKYMEHTOB.
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[TonHbIl mepedeHb HSJIEKTPOHHBIX HH(DOPMALMOHHBIX PECYpCOB, HCIOIb3YEMbIX B
npoiiecce 00y4eHus, MPEICTaBIeH B OCHOBHOM 00pa30BaTeIbHOM MporpamMmme.

11. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUITIJIMHBI

B cooTBercTBUMM C y4eOHBIM IUIAHOM 3aHATHUS 10 JUCHUIUIMHE «Memoovl ouucmiu
CMOYHBIX 600» IIPOBOJATCS B (pOpMe caMOCTOATENbHON PabOThl 00yUaroIerocs.

11.1. O6opynoBanue, HeoOX0aUMOe B 00pa3oBaTeJIbHOM MpolLecce:
DNEKTPOHHBIE CPEACTBA JEMOHCTpPAIMU (KOMIBIOTEP CO CPEICTBAMHU 3BYKOBOCIIPOM3BEICHUS,
MIPOEKTOP, PKpaH) B ydcOHass MeOeb.

11.2. YueGHo-HAr/Is1AHbIE IOCOOUSI:
KommiekTsl TUIakaToB K JIEKIMOHHBIM Kypcam; HaOoOpbl 00pasloB METAUIMYECKUX U
HEMETAJNIMYECKUX MAaTepuajoB M JIEMOHCTPALMOHHBIX M3AEIMM M3 HUX; Habop 00pa3LoB
TUNUYHOTO Opaka u3JAenuil; IulakaTel THUNOBBIX moctepoB HUP, waGopel mnpoaykuuu
IIPOMBIIIICHHBIX NPEANPUATUI; HATIAAHO-AUIAKTUYECKUI MaTepua 110 MaTepUaOBEICHUIO U
3aIUTHI OT KOPPO3UHU.

11.3. Komnbrorepsbl, MHGOPMAIHOHHO-TeIeKOMMYHUKAIIMOHHbIE CETH, ANINAPATHO-
NPOrpaMMHBbIC M ay/IMOBH3YaJIbHbIC CPEACTBA:
[IepconanbHbIE KOMIBIOTEPHI, YKOMILIEKTOBaHHBIE MpourpsiBaTesisiMu CD nu DVD, npuntepamu
U IIPOrPaMMHBIMM CpPEACTBAMM; IIPOEKTOPBI; JKpaHbl; ayJIUTOPUU CO CTaLlMOHAPHBIMU
KOMILIEKCaMH OTOOpakeHus uH(OpMaIuu ¢ J000ro 3JekTpoHHoro Hocutensi; WEB-kamepsr;
udpoBas Kamepa K ONTHYECKOMY MHUKPOCKONY; LU(POBOH ¢oroanmnapaT; KOIUPOBAIbHbIE
araparsl; JIOKaJbHas CETh C BBIXOOM B MIHTEpHET.

11.4. IleyaTHbIe U 3JIEKTPOHHBbIE 00pa3oBaTe/bHbIe U HH(POPMAILMOHHBIE PeCyPChI:

NudopmaninoHHO-METOIMYECKHUE MaTepHalbl: yd4eOHblE MOCOOHS MO AUCHUIUIHHAM
BapHaTUBHOW YacTH IMPOrPAMMBbI; METOJAMYECKUE PEKOMEHJALNU K MPAKTUYECKUM 3aHSATHIM;
KaTaJord TUIOB U BUIOB MPOAYKIIMU U3 HEMETAITMYECKHX MAaTepUajoB; KaTaJlOTU MPOTYKIHH
IPOMBIIUIEHHBIX MPEANPUATHI; pa3gaToyHbId MaTepuan K JIEKIUMOHHBIM Kypcam; y4yeOHbIe
(GWIBMBI 1O MpOLECCaM TEXHOJOTHH U crnoco0aM MPOU3BOJCTBA OTIENbHBIX BUAOB U3JENHl;
AIIEKTPOHHBIE y4EOHbIE W3JIaHUS MO JUCUUIUIMHAM BapHaTMBHOW YacTH, HAyYHO-TOMYJSpPHBIE
DIIEKTPOHHBIE U3AHHUS.

DneKTpoHHbIE 00pa3zoBaTENbHBIE pecypchl: KadeapanbHble OMOIMOTEKH 3IEKTPOHHBIX
U3JJaHUH 10 JUCHMIUIMHAM BapHAaTUBHOW YAacTH; AJIEKTPOHHBIC IPE3eHTAlMM K pasjenam
JIEKIIMOHHBIX KYPCOB; Y4eOHO-METOAUYECKHE pa3paboTkKu Kadeapbl B SJIECKTPOHHOM BHJIE;
yuyeOHble (QMIBMBI K pa3lenaM JUCHMIUIMH; 3JEKTPOHHbIE KaTajoru MpOIYyKIHH;
MH(OPMALIMOHHO-METOJUUYECKHE MaTephallbl B [E€YaTHOM U JJIEKTPOHHOM BHJAE IO
IPOM3BOJICTBY M3JIENIUN U3 HEMETAUIMYECKUX MaTepHajoB; COOPHUKH TEXHOJOTHUECKUX CXEM,
OyKJIEThI U KaTajaoru 000opy10BaHUs, CIIPABOUYHUKH 10 CHIPHEBBIM MaTepHajam, CIIpaBOYHUKH I10
HaWJIy4ylllUM JIOCTYIIHBIM 10 TeMe O0OpabOoTKM TMOBEPXHOCTH METAUIOB M IIIacTMacc ¢
HCIIOJIb30BaHUEM DJIEKTPOJIUTHUECKUX M XMMHMUYECKHX IPOILIECCOB, 0OpaOOTKH MOBEPXHOCTEH,
IIPEIMETOB WU MPOAYKLIUU OPraHUYECKUMH PACTBOPUTENSIMU, MPOU3BOJACTBY IOJIMMEPOB, B
TOM YHCIIe OMOpa3iaraeMbIX.

11.5. IlepeyeHb JIMLIEH3MOHHOIO POTPAMMHOI0 O0ecreYeHusI:

[TonHbIii TepedeHb JMIEH3MOHHOTO IPOrPAMMHOIO OOECTeUYeHUs MpPEeCTaBICH
B OCHOBHOI1 00pa3oBaTeIbHON IporpaMmme.
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12. TPEBOBAHUSA K OHEHKE KAYECTBA OCBOEHMUS ITPOT'PAMMBI

HaumenoBanue
pa3aeioB

OcHOBHBIC ITOKA3ATEJIHN OLIEHKH

@DopMbI U METOAbI
KOHTPOJISA M OLIEHKH

Pa3nen 1. MeToabl OUUCTKA U
00e3BpeKUBAHUSI Ta30BbIX
BBIOPOCOB

3HaerT:

- TEOPETHYECKUE  OCHOBBI, Ha
KOTOPBIX 0a3UpPYyIOTCS COBPEMEHHBIE
METO/]IbI OYMCTKH ra30BbIX BEIOPOCOB;

- OCHOBHEIE MOJIXOIbI,
MPUMEHSIEMbIE TIPU BBIOOPE METO/OB
OYHCTKH BBIOPOCOB peaNTbHBIX
MIPOMBIIIIJICHHBIX PEATPUSITHIH;

- OCHOBHOE obopynoBaHue,
KOTOPOE MPUMEHSETCS ISl peau3aiiu
COBPEMEHHBIX METOMIOB OYHCTKHU
ra3oBbIX BBIOPOCOB;

YmMmeer:

- MPUMECHSTH TOJTYyICHHBIC 3HAHUS
Ha TIpaKTHUKE TIPH BBIOOPE METOIOB
OYHCTKHA BBIOPOCOB TPOMBIIUICHHBIX
MPEeANPHUSITHH;

- palMOHAIBHO  TOJAXOAUTh K
BHIOOPY METOJIOB U  000pyAOBaHUs
OYHCTKH BBIOPOCOB;

- FOTOBUTHL  OOOCHOBaHHE  IIO
paIMoHaIFHOMY BOJIOTIOTPEOICHHIO;

- pa3pabaTbIBaTh
TEXHOJIOTHIECKUE pelieHus o
YMEHBILIEHUIO (TIpeoTBpaICHHIO)
BBIOPOCOB

Bnaneer:

- uH(popMale MO0 OCHOBHBIM
MeToJIaM OUHCTKH BBIOpPOCOB

MIPOMBIIIEHHBIX TIPEANPUSATHN;
- METOJaMu pacyera U BblOOpa
anmnapaToB JUIsl OYMCTKHU BBIOPOCOB,

KOHTpOJbHas padboTa

pedepar

324ET C OLIEHKOU

Pa3gen 2. MeToabl OYUCTKU U
00€3BpEXUBAHUS CTOYHBIX
BOJ

3HaerT:

- TEOPETUYECKHE  OCHOBBI, Ha
KOTOpBIX 0a3UpyIOTCS COBpPEMEHHbIE
METOABl ~ OYUCTKM  CTOYHBIX  BOJ
(pusuko-xuMHYecKue,
ANEKTPOXUMHUYECKUE, MEMOpaHHBIE);

- OCHOBHBIC  TPUHIMIIBI,  HA
KOTOPBIX OCHOBAHBI METOJBl OYHCTKU
CTOYHBIX BOJ OT HOHOB TSKEIBIX U

IIBETHBIX METAaJIOoB, a TaKxke
OPraHUYeCKUX 3arpsI3HECHUM;
- OCHOBHBIE MTOIXOJIBI,

IpUMEHSIEMbIE TP BBIOOpE METO/I0B
OYHCTKH CTOYHBIX BOJ  pEaJbHBIX
POMBIIIICHHBIX TPEANPHUITHH;

KOHTpOJIbHAs paboTa

pedepar

324eT C OLIEHKON
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- OCHOBHOE obopynoBaHue,
KOTOpO€ MPUMEHSETCS U PeaIn3alin
COBPEMEHHBIX  METOAOB  OYUCTKH
CTOYHBIX BOJI;

YmMmeer:

- IPUMEHSATH TIOJy4YCHHBIC 3HAHUS
Ha TMpaKTHKE MpU BBIOOPE METONIOB
OYHMCTKH CTOYHBIX BOJ HPOMBIIIICHHBIX
HNpEAIPUATHH;

- pallMOHAIBHO  TOAXOAUTH K
BBIOOpPY METO/IOB M O0OPYAOBAHUS ISt
OYHCTKHU CTOYHBIX BOJ;

- TOTOBUTH  OOOCHOBaHHE  TIO
palnMoOHAIEHOMY BOJONOTPEOICHHUIO;

- pa3zpabaThIBaTh
TEXHOJIOTHYECKUE peeHus o
YMEHBIICHUIO (IpeoTBpaIICHUIO)

BI)I6pOCOB IMPOMBIINIJICHHBIX CTOKOB B
OKPYXKAWILIYI0 Cpely IIpH CO3IaHHU
(MCToNb30BaHUM ) KOHKPETHBIX
TEXHOJIOTUH MPOU3BOJICTB XUMHYCCKON
U DIEKTPOXMMHUYECKOH  00paboTKu

MaTepuaos;

Brnaneer:

- uHpopManeld 1O OCHOBHBIM
METO4aM OYUCTKHAU CTOKOB

MPOMBIIUICHHBIX MPEIIPUSITHH;
- METOJaMH pacueTa U BbIOOpa
anmnapaToB JUIsl OYMCTKU CTOYHBIX BOJ

Pazgen 3. Metoasl
MPEeAOTBPALIECHUS
o0Opa3oBaHmUsl, epepadOTKH U
YTHJIM3ALUH TBEPIBIX OTXO0B

3Haer:

- TEOPETUYECKHE  OCHOBBI, Ha
KOTOpBIX 0a3UpyIOTCS COBpPEMEHHBIE
METOABI TEePepadboTKu H YTHUIH3AIHA
TBEPJBIX OTXOJIOB MIPOU3BOJICTB
XUMHUYECKOH U 3JEKTPOXUMHUYECKON
00paboTKH MaTepuanos;

- OCHOBHBIC  TIPUHIMIIBI,  Ha
KOTOPBIX OCHOBaHBI CIOCOOBI
U3BJICUEHUS]  OTHAENBHBIX  TSDKENbIX
[IBETHBIX METAJUIOB U3 TaJbBAaHHYECKUX
II1JIAMOB,;

- OCHOBHBIC IoaAX0dbl K
9KOJIOTUYECKU 6e30macHOMY
pa3MELIEHNIO HEYTUJIN3UPYEMBIX

IIPOMBIIIJIEHHBIX OTXOO0B;

- MPUHILIMIIBI PACYETHOTO METOoAa
OLIEHKH KJIacca ONaCHOCTH OTXO/I0B;
Ymeer:

- IIPUMEHATDH MOJTYYCHHbIE 3HAHUS
Ha TpaKTUKE IpH BBHIOOPE METO/IOB
nepepaboTKU TBEPBIX OTXOJI0B;

- BbIOMpaTh HAa KOHKYPEHTHOM

KOHTpOJIbHAsA paboTa

pedepar

3a4eT C OLIEHKOU
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ocHOBe 0a3oBoe O00OpyHOBaHHE s
nepepadoOTKH TBEPBIX OTXOJIOB;

Bnapgeer:
- uHpOpMaMell 1O OCHOBHBIM
METOJaM YTUJIHA3allun TBCPABIX
OTXO/IOB TPOM3BOJACTB XUMHUYECKOH U
ANIEKTPOXUMUYECKOM 00paboTku
Marepua,

- METOJaMU pacueTa U BBIOOpa
anmaparoB s [epepadOTKH U
YTUIIN3ALUNA TBEPIABIX OTXOH0B;

- OIIpe/IeIICHUEM KJacca
OIIACHOCTHU OTXOJIOB

13. OCOBEHHOCTH OPI'AHU3ALINU OBPA30OBATEJIBHOTI'O ITPOLECCA JJIs1
HNHBAJINJIOB U JIMI] C OT'PAHUYEHHBIMH BO3MOKHOCTAMMU 3/10POBbSA

OOyyeHre WHBATUAOB W JIMIl C OrPAaHMYCHHBIMU BO3MOXXHOCTSIMH  37I0POBbBS
OCYIIIECTBIISIETCS] B COOTBETCTBHH C:

— IlopsinkoM opraHu3anM M OCYILIECTBICHUS O0Opa30BaTEIbHON AESITENBHOCTU IO
o0pa3oBaTelbHEIM IIpOrpaMMaM — IMporpaMmaM OakaiaBpuaTta, MpOrpaMMaM CIICIHATUTETa,
nporpammam maructparypsl (IIpukaz Muno6puayku PO ot 05.04.2017 Ne 301);

— IlonoxenneM O TOpPSAKE OpraHUW3allMd W OCYIIECTBICHHS 00pa3oBaTeIbHOU
JESTENIbHOCTH 10 00pa3oBaTelbHBIM MpOrpaMMaM BBICHIETO 00pa3oBaHUs — MPOrpaMMaM
OakanmaBpuaTta, NpOrpaMmaMm CHEIUAINTETa, MPOrpaMMaM MarucTpaTypsl  (eaeparbHOTro
rOCYy/IapCTBEHHOTO OIOKETHOrO 00pa30oBaTeNbHOTO YUYPEXKACHHUS BBICHIETO 00Opa3oBaHUs
«Poccuiicknii XMMHUKO-TEXHOJIOTM4ecKuil yHuBepcuteTr umeHu .M. MenneneeBa», NpUHATHIM
pemienuem Ydenoro coeta PXTY um. JI.1. Menneneesa ot 28.12.2022, npoTokon Ne 5;

— MeToIn4ecKuMU PEKOMEHJANMUSIMHA 10 OpraHW3aIllii 00pa30BaTEIBHOIO TpoIecca
Uisi  OOy4YeHHMs] WHBAIUAOB U JIMIl C OrPAaHUYCHHBIMH BO3MOXKHOCTSMHU 3JI0pOBbS B
00pa3oBaTeNbHBIX OPraHU3alMAX BBHICIIETO OO0pa30BaHWsA, B TOM UHCIE OCHAIEHHOCTH
o0pa3oBaTenpHOro mpoliecca (YTBEpKIeHBI 3aMmecTuTereM MuHucTpa oOpa3oBanus U Hayku PO
A.A. KiiumoBsiMm ot 08.04.2014 Ne AK-44/058H).
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JlonmosiHeHMs1 M U3MeHEHHsI K padodell mporpaMme I CIUAIINHbBI

«IlepepaboTka M yTHIM3AIUA OTXOI0B IPOU3BOJACTB XUMHYECKOH U 2JIEKTPOXUMUYECKOI
00padoTKN MaTepuaIoB»
OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl
22.04.01 MarepuasioBeieHHE U TEXHOJIOTMH MaTEPUAJIOB
Marucrepckast mporpamma
«MarepuanoBeieHHE U 3alIUTa MaTEPUATIOB OT KOPPO3UH»
®opma 00ydyeHus: ouHast

Homep
OcHOBaHHE BHECEHUS
n3MeHeHus/ ConeprkaHue TOMOJTHCHHSI/ M3MEHEHUS
W3MEHEHU S/ JOITOTHEHUS
JOIIOJIHEHUS
MIPOTOKOJI 3acelaHus Y YeHOTO
1. coBeTra Ne oT
« » 20 .
IIPOTOKOJI 3aceaHusl Y YeHOro
coBera Ne oT
« » 20 .
IIPOTOKOJI 3aceaHusl Y YEHOT O
coBera Ne oT
« » 20 .
IIPOTOKOJI 3aceaHusl Y YEHOT O
coBera Ne oT
« » 20 .
IIPOTOKOJI 3aceJaHusl Y YEHOT O
coBera Ne oT
« » 20 .
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MuHHMCTEepPCTBO HAYKH M BbICcIIero oopasoBanus Poccuiickoii @enepanun
(denepanbHoe rocy1apcTBeHHOE OK0IKeTHOE 00pa3oBaTesibHOE YUpeKIeHne
BbICIIET0 00pa3oBaHUs
«Poccuiicknil XUMHMKO-TEXHOJIOTHYeCKHUI YHUBEPCUTET
uMmenn /I.A. MenaeneeBa

«YTBEPXKXIAEHO»
Ha 3ace/laHuy Y YE€HOTO COBETa
PXTY uwm. JI.1. Menaeneera

npotokod Ne 30 ot «30» utonst 2025 r.

PABOYASA TIPOT'PAMMA JUCHUITVIMHBI

«CoBpeMeHHbIE U TIEPCIIEKTUBHbIE MATEPUAIIBD)
HanpasJ/ieHue nmoaAroToBKu
22.04.01 MartepuajioBeleHHE M TEXHOJIOTHU MATEPHAJIOB
Marucrepckasi nporpaMmma

«AHHOBAIIMOHHBIE MaTepHAJIbI U 3allIUTA OT KOPPO3HHU»

KBanudukanusa «Marucrp»

MocksBa 2025



[Iporpamma cocrapieHa:

JOLEHTOM, K.T.H. AOpamoBsiM A.A., moueHTOM Kadeapbl WHHOBAIMOHHBIX MaTEpHANIOB U
3alUThl OT KOPPO3UU

K.T.H. MasypoBoil /I.B., nouentom kadeapsl MHHOBAIlMOHHBIX MAaTEpUAIOB M 3alUThl OT

KOppO3Uu

[Tporpamma paccMoTpeHa u o100peHa Ha 3acelaHuu Kagenpsl
WHHOBAIIMOHHBIX MAaTEPUAIIOB U 3aIIUTHI OT KOppo3uu «29y» ampens 2025 r., mporokos Ne 9.



1. IIEJIb ¥ 3AJJAYM TUCOUTIIVHBI

[IporpaMmma coctaBieHa B  COOTBETCTBMM ¢  TpeboBanusimu  DenepanbHOro
rOCYJapCTBEHHOTO 00pa30BaTEeNbHOIO CTaHIApTa BBICIIET0 OOpa30BaHHS — MAarucTpaTypa
10 HanpaBJeHUO TOATOTOBKU 22.04.01 Mamepuanoseoenue u mexmonouu mamepuanos
(®1O0C BO), pexomenmanusiMu MeTOIUYECKOM KOMHUCCHUM U HAKOIUIEHHBIM OMBITOM
IpenofaBaHus TUCHUIUIMHBI Kadeapoli MHHOBALIMOHHBIX MaTEpPHUAaJOB U 3alIUTHl OT KOPPO3HUU
PXTY um. JI.1. Menneneesa. [IporpamMmma paccuntaHa Ha U3y4yeHUE AUCLMILIMHBI B TeueHue 1
cemMecrpa.

HucuunnuHa «CoépemenHble u  nEPCHEKMUGHbBIE MAMeEpPuanbl» OTHOCUTCA K
00s3aTeNbHOM YacTH JUCHUIUIMH ydyeOHoro miaHa. [IporpamMma IUCHUIUIMHBI MpeArosaraer,
4T0 OOydJarouMecs HUMEIOT TEOPETHYECKYI0 W TNPAKTUYECKYI0 IIOATOTOBKY B 00IacTH
MaTepuaioBeaeHus, OOLIeil U HEOPraHUYECKONH XUMHH, OpPraHUYecKOW XHUMUH, (HU3HUECKOi
XUMUH, (PU3UKHU, TPUKIATHON MEXAHUKH.

Hear  AMCHUMIUIMHBI —  O3HAKOMJIEHME  CTYJEHTOB €  KOHLENTYaJlbHbIMHU
3aKOHOMEPHOCTSIMU  ()OPMUPOBAHUS CTPYKTYPHl M CBOHCTB HOBBIX (DYHKIIMOHAILHBIX
MaTepualoB, ¢ HOBBIMU TEOPETUYECKUMH MOJIXOJaMU M NMPUHLUMUIIAMU JU3aiiHA MaTepuajoB C
3aIaHHBIMA  CBOMCTBAMH, COBPEMCHHBIMU TEXHOJOTHSIMH TPOU3BOJACTBA U  00pabOTKH
MaTepualoB; YCBOCHHME CTYACHTAMU OCHOBHBIX KJIACCOB MAaTe€pUajoB, OCHOBHBIX CBOICTB
MaTepUaioB, TEXHOJOTMH W MEXaHW3MOB HX VYIPOYHEHUS; Pa3BUTHE NPEICTABICHUM O
MPUHIIMIIAX BHIOOpA MaTepuanoB M 0a30BBIX TEXHOJOTHHM UX MPOU3BOJCTBA; aHAINU3 BIUSHUS
OCHOBHBIX (DAKTOPOB Ha M3MEHEHHUE CBOMCTB MAaTEPHAIOB PA3JIMYHBIX KJIACCOB U 0OOOCHOBaHHE
0a30BBIX 3JEMEHTOB TEXHOJOTUU HMX MOTYYCHHS.

3agauu AUCHMILVIMHBI —

— U3yYeHHE TEXHOJIOTHH MPOU3BOJACTBA U 00paOOTKHU MaTepHaloB B MPOMBIIIJICHHOCTH,
BO3MO>KHOCTH 1I€JICHANPaBICHHOIO U3MEHEHNS CBOMCTB MaTEpUAJIOB;

-nonyueHue uHPopManuu O (PU3MYECKON CYHNIHOCTH SIBICHHUM, MPOUCXOIAIINX B
MaTepuaiax;

~YCTaHOBJICHHE 3aBUCUMOCTU MEXY COCTaBOM, CTPOEHHUEM U CBOMCTBAMH MaTEpUAIIOB;

~-M3y4Y€HUE TEOPHH W TPAKTUKH PA3TUYHBIX CIOCOOOB YIPOUYHEHUS MaTepHaliOB,
00ecrevynBaroUX BBICOKYIO HAJEKHOCTh M JOJTOBEYHOCTH JeTaleil MalluH, HHCTPYMEHTa U
JIPYTUX U3JEINN;

—M3y4eHHEe OCHOBHBIX TPYIII MAaTEPHUAJIOB, UX CBOWCTB U 00acTell MPUMEHEHUSI.

— M3y4€HHE METOJI0JIOTMH BbIOOpA MaTepHaIOB U TEXHOJIOTUI B MPOMBILIUIEHHOCTH.

HucuuruinHa «Coepemennvle u nepcnekmuenvle mamepuansvly Tpenojaercs B 1
cemectpe. KoHTponb ycrieBaeMOCTH CTYJIEHTOB BEJIETCS [0 NPUHATONM B YHHUBEpCUTETE
PEUTUHIOBOU CUCTEME.

PabGouas mporpamMMa JOHMCHMIUIMHBI MOET OBITh peaju3oBaHa C IPUMEHEHHEM
AIIEKTPOHHBIX 00pa30BaTENbHBIX TEXHOJIOTUH M AIIEKTPOHHOTO OOY4YeHHUs TMOJHOCTHIO WU
YaCTUYHO.

2. TPEBOBAHMUS K PE3YJBTATAM OCBOEHUS JIUCHUIIJIMHBI

I/IsyquHe AUCHUIITIMHBI HAITPaBJICHO Ha npno6peTeH1/1e (621 (5914%:0)11175.€ KOMIIeTeHIll/lﬁ H
HHIAUKATOPOB UX JOCTHKECHUS

yHI/IBepcaJILHbIe KOMIIETCHIIUU 1 UHIAUKATOPbI UX TOCTHKCHUSA:

HaunmenoBanue
Kon n HaumenoBanue Kon n HauMeHOBaHWE NHIMKATOPA JOCTUKEHUS
KaTeropuu
YK VK
(Tpymimel)




YK

VYK-1. Ciocoben
OCYILIECTBIATh

VYK-1.2. YMeeT COOTHOCHTh Pa3HOPOIHBIC SBIICHUS
1 MHPOPMALIMIO, CHCTEMaTH3UPOBATh UX B paMKax

KPUTHYECKUI aHaIHu3 n30paHHBIX BU/JIOB npodeccuoHanbHOM
CucremHoe U .
pOOJEMHBIX CUTYaIlUH | NEATeTbHOCTH
KPUTHYECKOE
Ha OCHOBE CHCTEMHOTO
MBIIICHHE
10J1X0/1a,
BbIpa0aThIBaTh
CTpATEruIo NEUCTBUI
VK-2.1. 3HaeT OpUHIUIIBI  MOJEIUPOBAHUS
TEXHOJIOTMYECKUX  MPOIECCOB  CO3JaHusi U

Pazpabotka u

VK-2. Cnocoben

00paboOTKK MaTepHuagoB C y4ETOM SKOHOMHUYECKHX
(akTopoB W B COOTBETCTBHU C TPeOOBAaHUSMU
9KOJIOTMYECKOHN ¥ MPOMBIIIIEHHOM 0€30MacHOCTH;

pean3anys YIPaBIATh IPOEKTOM VK-2.2. VYmeer omnpemensaTb Kpyr  3ajad,
HPOCKTOB Ha BCEX ATarax ero IUIAHUPOBaTh  COOCTBEHHYIO  JIEATENbHOCTH B
YKU3HEHHOTO IHKJIa pamMKax  peaqu3alid  NPOEKTa, HUCXOAsd U3
UMEIOIUXCS PECYpCOB; COOTHOCUTh TIJIABHOE U
BTOPOCTETICHHOE, PeIlaTh MOCTABJICHHBIC 33/1a4U B
pamMKax H30paHHBIX BHAOB MPO(ECCHOHATBHOM
JeSTSIIEHOCTH
YK-3. Criocoben VK-3.3. Biameer HaBBIKAMH IIOATOTOBKH H
OpPTraHHU30BBIBATH U MIPEICTABICHUS MIPEe3CHTAIINH TJTAHOB "
KoManmas PYKOBOAUTH paboTOi pe3ylnbTaToB ~ COOCTBEHHOM M KOMAaHJHOM
KOMaH bl NEeSATCIIEHOCTH
pabora u ’
BBIpaOaThIBas
JTUIEPCTBO

KOMAaHJIHYIO CTPaTEeTHI0
JUISA JOCTHIKEHUS
HOCTaBJIEHHOM LIEJIN

OﬁlHCHpO(l)CCCl/IOHaJ'II)HbIe KOMIICTCHIUA U HHAHUKATOPLI UX TOCTUKCHUSA

HanmMeHnoBaHue
Koxa u HaumeHoBanue Koxa u HanMeHOBaHMe WHANKATOPA
KaTeropuu (rpymbl)
OIIK noctmkenus OIIK
OIIK
OIIK-1 Cnocoben OIIK-1.2. YwMmeer MOJIETTUPOBATh
pemarh TEXHOJOTHYECKHE TPOIECCHl  CO3JMaHHUS U
HPOU3BO/ICTBEHHBIE U o0paboTku MarepuaioB c Y4EeTOM
(vm) 9KOHOMHYECKUX (PAKTOPOB U B COOTBETCTBHH C
TMprvenenne HICCIIEI0BATEbCKUE TpeOOBaHUSIMU . DKOJIOTHYECKOMH H
MIPOMBIIUIEHHON 0€30MMacHOCTH
ynnamenTanphpix | SAAI, H3 OCHOBE O}}IK-I 3. Bnanmeer HaBbIKAMH BHEAPEHHUS B
SHAHM GyHIaMEHTATBHBIX - A Ap
SHAHMI B O6IACTH MPOU3BOJICTBO TEXHOJIOTHYECKUX IPOILIECCOB
CO3/1aHUA U O00pabOTKM MaTepHalioB C y4eTOM
MaTepHUaIOBEICHUS 1
SKOHOMHYECKUX (PAKTOPOB U B COOTBETCTBHUH C
TEXHOJIOTHH 0
TpeOOBaHUSIMU 9KOJIOTHYECKOH 5
MaTepHajoB .
MIPOMBIIIIJIEHHON O€30MMacHOCTH
TexHuyeckoe OIIK-2 Cnocoben OIIK-2.1. 3HaeT OCHOBBI MPOECKTHUPOBAHUSI
NPOEKTHPOBAHHE pa3zpabaThIBaTh TEXHOJOTHYECKHUX MIPOIIECCOB CO3aHusd
HAy4YHO-TEXHHYECKYl0, | MATEPHAIOB M  HX 00paboTKH C  LENbIo
IPOEKTHYIO 1 JOCTHXKEHHUSI TpebyeMoro ypoBHS (PU3UKO-
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CIIy)keOHYTO
JOKYMEHTAIHIO,

XMMHYECKUX CBOMCTB
OIIK-2.2. VYwmeer BbIOMpaTh W TNPUMEHSTH

0OpMIIATH HAYYHO- MHHOBAIIMOHHBIE ~ METOABl U  TEXHOJOTUH
TeXHHYECKHE OTUeThl, | IPOCKTHPOBAHMS B npodeccuoHanbHOM
0030psl, myonukamnuu, | ACATEIBLHOCTH
peLeH3un
VYnpasnenue OIIK-3 Cnocoben OIIK-3.1. 3Haer OpPUHLMIBI  YIPABICHUS
KaueCTBOM y4acTBOBaTh B KaueCTBOM MaTEpHaJIOB U MPOLYKTOB C y4ETOM
yIpaBICHUU COBPEMEHHBIX JOCTH)KEHUI
npodecCuoHaIbHON
JESTENIbHOCTHIO,
WCIIONb3Ys 3HAHUS B
00JIaCTH CUCTEMBI
MEHEJKMEHTa
KauecTBa
OIIK-4 Coocoben OIIK-4.1. 3Haer OpPUHLMUIOBIL, METOABI H
HaxXOJIUTh U CpEeICTBAa aHajuu3a M  CTPYKTYPUPOBAHUS
nepepabaTbIBaTh npodeccuoHaIbHON H(pOpMaIun
nH(pOpMAIHIO, OIIK-4.2. Ymeer AHAJIU3UPOBATH
TpeOyemyto Juis npodeccuoHanbHyl0 HUH(DOpPMALINIO, BBIAEIATH
[IpodeccnonanbHOe | MPUHSATHS PEHICHUH B | B HEH TJIaBHOE, CTPYKTYpHUPOBaTh, 0HhOPMIIATH
COBEPILECHCTBOBAHUE | HAYYHBIX W TPEICTaBIsATh B BUJE AHAIUTUYECKUX
HCCIIEIOBAaHUSX U B 0030poB
MPaKTUYECKON OIIK-4.3. Bnameer HaBBIKAMU ITOATOTOBKHU
TEXHUYECKON Hay4YHBIX JOKJIaJ10B, nyOauKanui u
NEeSATEIbHOCTH aQHAJIUTUYECKUX 0030pOB C 00OCHOBAHHBIMHU
BBIBOJIaMU U PEKOMEHAALMSIMU
OIIK-5 Cnocoben | OIIK-5.1. 3HaeT  OCHOBBI  pa3paboTKu
OLICHUBATh PE3Y/IbTAThl | UHHOBAIIMOHHBIX TEXHOJIOIMUECKUX IPOLIECCOB
HAayYHO-TEXHUUYECKUX | MOJy4YeHHUss U  OOpabOTKM  COBPEMEHHBIX
pa3paboTOK, HayuyHbIX | MaT€pHAJIOB ISl JIOCTH)KEHUS TpeOyeMoro
HCCIIEI0OBaHUI U | KOMIUIEKCA CBOMCTB C yY4€TOM JKOJOTMYECKHX,
000CHOBBIBaTh SKOHOMMYECKHUX, U APYTUX (PaKTOpOB
coOcTBeHHBIH  BbIOOp, | OIIK-5.2. YMeer wucnonb30BaTh pe3yabTaThl
CUCTEMATU3HPYSI U | HAyYHO-TEXHUYECKUX pa3pabOTOK B CMEXKHBIX
00001mas OCTH)KEHUs | O0JacTsX A pelIeHHs MOCTAaBIEHHBIX 3a7ay
B 00JacTH | OEHUBATh PE3YNbTAaThl HAYYHO-TEXHUYECKUX
VccrenoBate MaTepHalioBeICHUsT U | pa3paboTOK,  Hay4YHbBIX HccngnOBaHHﬁ "
TEXHOJIOTHH 000CHOBBIBaTh COOCTBEHHBIN BBIOOD,

MaTepUaIoB, CMEKHBIX
oOJacTax

CUCTeMAaTH3Hpysl U 0000IMas JOCTHKEHHUS B
00JlacTH MaTEepHANOBEICHUS] M TEXHOJOTHH
MaTepUaoB, CMEXHBIX 00IaCTIAX

OIIK-5.3. Bimageer crioCOOHOCTBIO OIIEHUBATH
pe3yNbTaThl HAYYHO-TEXHUUYECKUX Pa3paldOToK,
HAayYHBIX WCCIICIOBaHMA W 0OOCHOBHIBATH
COOCTBEHHBI  BBIOOp, CHCTEMATU3HPYS W
000011as TOCTHIKEHUSI B oOJactu
MaTepUaIoBeIeHUS U TEXHOJIOTHH MaTepPHAIIOB,
CMEKHBIX 00J1aCTAX




Hqu)GCCHOHaHLHBIe KOMIICTCHIMU U UHIAUKATOPLI UX JOCTUKCHUSA

OcHoBaHue
3amava o
. | O6bekT nim 061acTh Konun Kon n HanmeHoBanue (mpodeccrnonambHbII
npoecCHOHATBLHOM
eATENBHOCTH 3HAHUS "HaumenosBanue 11K nHauKaropa goctxenus [1K CTaHJapT, aHAJIU3 OMbITA)
O060011eHHBIE TPYAOBBIE QYHKIIMH
HayuHo-uccjie1oBaTeILCKUI THI 327124 MPO(ecCHOHATBHOM 1eATeJIbHOCTH
1. Coop u | 1. OcHoBusbie Tunbl | [IK-1 CnocoGen I1K-1.1. 3naet ¢puszuveckue, Amnanu3 TpeGoBaHUN K
CpaBHHUTEIHHBIN COBPEMEHHBIX 000CHOBaHHO XUMHUYECKHE, MEXaHUYECKHE, po(hecCHOHATTLHBIM
aHallM3  JaHHBIX O | KOHCTPYKIIMOHHBIX U | (OCMBICICHHO) TEXHOJIOTUYECKHE U KOMIIETEHIIHUSIM, MIPEABABISEMBIX K
CYIIECTBYIOIINX (YHKIIMOHATBHBIX HCIIOJIb30BATh 3HAHUS IKCILTyaTaIl[MOHHBIC CBOHCTBA BBIITYCKHUKAM HAIPaBJICHHUS
TUMIAX WU MapKax | HeOpraHM4eCKHX OCHOBHBIX THIIOB METATMYECKUX, HEMETAJUIMUECKUX U | IOJTOTOBKU Ha PhIHKE TPY/a,
MaTepHasoB, uX | (METAUTHICCKUX U METATUICCKHX, KOMITO3UITOHHBIX MaTePUAIOB 00001eHue 3apyOEIKHOTO OITBITA,
CTPYKType U | HEeMETAJUTMYECKHX) U | HEMETAIUTMYEeCKUX U Pa3IMYHOTO Ha3HAYEHHUS, B TOM YHCIIE | MIPOBEICHUS KOHCYIbTALIMM C
CBOMCTBAX, CHOCO0ax | OPraHUYECKUX KOMITO3UITHOHHBIX HAHOMATEPHAJIOB BEIYITUMH padOTONATEIISIMH,
pa3paboTKi  HOBBIX | (MOJUMEPHBIX U MaTepuajoB [1IK-1.2. YMeer ycTaHaBIUBaTh o0veanHeHuAMHU paboToaareneit
MaTepHajoB C | YIJIEpOIHBIX) Pa3IMYIHOTO 3aKOHOMEPHOCTH B3aUMOCBSI3U OTpaciiv, B KOTOPOW
3aJlaHHBIMH MaTepuasos; Ha3HAuYeHUs, B TOM COCTaBa MaTepHAIOB, MX CTPYKTYpPhI H | BOCTPEOOBaHbI BBITYCKHUKH B
TEXHOJIOTUYECKHUMH H | KOMITO3UTOB H YHCJIE HAHOMATEPUAIIOB | (PU3UKO-MEXaHUICCKUX CBOICTB, a paMKax HalpaBJICHHS ITOJATOTOBKH
(GyHKIIMOHATBLHBIMU THOPUIHBIX JUTS pEIIeHUS Tak)Ke MPOTHO3UPOBATh U3MEHEHUE UX
CBOWMCTBAMH MaTepuasoB; npodecCHOHATBHBIX XapaKTePUCTHK [TpodeccrnoHanbHBIN cTaHAAPT
MPUMEHHUTEIHHO K | CBEpXTBEP/BIX 3a1aq «CnenuanucT B 00J1acTi
PEIICHUTO MaTepuasoB; pa3paboTKH, CONTPOBOXKICHUS U
MOCTABIIEHHBIX 3aJa4 | MHTEJUIEKTYalbHBIX MHTETPAIIHN TEXHOJIOTHIECKUX

C  HCIIOJIL30BAHHEM
0as MAHHBIX u
JUTEPATYPHBIX
HCTOYHUKOB;

2. AHayim3,
000CHOBaHUE U
BBIIIOJIHEHHE
TEXHUYECKUX

Y HAaHOMAaTEPHAJIOB,
TJICHOK U TIOKPBITHIA;
2. TeXHOJIOTUYECKHE
MPOIIECCHI
TIPOU3BO/ICTRA,
00paboTKu u
MoauuKaIu
MaTepuasoB U

MIPOLIECCOB U MTPOU3BOJICTB B
o0nacTu MaTepuanoBeIeHUs U
TEXHOJIOTUU MaTEpHAIIOBY,
YTBEPKACHHBIN MPUKA30M

MuHuncrepcTBa Tpyaa u

COIMaJIbHOM 3a1uThl Poccuiickon

®enepannn ot 3.07.2019 Ne 477h.

B Pa3pa0oTka, cOnpoBOXKAECHUE U
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MIPOEKTOB B YaCTH
paloHaIbHOrO
BbIOOpA MaTepUaoB B
COOTBETCTBHH C
3aJlaHHBIMH
YCIIOBUSIMU TIPU
KOHCTPYHPOBAaHUU
H3NICINH,
MIPOSKTHPOBAHHUH
TEXHOJOTHYECKHUX
MIPOIIECCOB
MIPOU3BO/ICTBA,
00paboTKH 1
nepepaboTKH
MaTepuaos,
HETHUIIOBBIX CPE/ICTB
JUISL UCTIBITaHU M
MaTepuasos,
noy(haOpuKaToB U
W3IEIUI

MOKPBITHM, IeTAIEH
W U3JCIHI;
obopyoBaHue,
TEXHOJIOTHYECKast
OCHACTKA U
MIPUCTIOCOOJICHUS;
CUCTEMBI
yIpaBiIeHUs
TEXHOJIOTUICCKIUMH
mpoleccaMu

WHTETpallisi HHHOBAIIMOHHBIX
TEXHOJIOTMYECKUX IPOIIECCOB B
obnacTu MaTepuaIoBeICHUS U
TEXHOJIOTUH MaTepHajoB (YyPOBEHb
KBaJTMpUKAIUU — 7)




1. Co6op u
CpPaBHUTEJIbHBIN
aHAIM3  JaHHBIX O
CYUIECTBYIOIINX
TAMAX HU  Mapkax
MaTepuasos, ux
CTPYKType u
CBOICTBax, crocobax
pa3paboOTKU  HOBBIX
MaTepuasoB c
3aJIaHHBIMH
TEXHOJIOTUYECKIUMH U
(byHKIMOHATHHBIMH
CBOMCTBaMHU
MIPUMCHHUTEITHHO K
PEIICHUIO

IMOCTaBJIECHHBIX 3a7a4
C  HMCHIOJb30BaHHEM
0as TaHHBIX 51
JTUTEpaTypPHBIX
HCTOYHHUKOB;

2. Anamms,
000CHOBaHUE U
BBITIOJIHEHHE
TEXHUYECKHUX
MIPOEKTOB B YaCTH
parMoOHAIBHOTO
BBIOOpA MaTepHaIoB B
COOTBETCTBHUH C
3aJITaHHBEIMHA

1. OCHOBHBIC THITBI
COBpPEMEHHBIX
KOHCTPYKIIMOHHBIX H
(hyHKIIMOHATLHBIX
HEOPTaHUYECKUX
(MeTayuInYecKuX U
HEMETAJUTMYECKUX) U
OpPraHUYECKUX
(MOAMMEPHBIX U
YTIIEPOJTHBIX )
MaTepuasoB;
KOMITO3UTOB H
TUOPUTHBIX
MaTepuasos;
CBEPXTBEPJIBIX
MaTepuasos;
WHTEJUIEKTYaTbHBIX
Y HAaHOMAaTEepHaJIoB,
IIJIEHOK Y TTOKPBITHH;
2. TexHONOTHYECKHE
TIPOIIECCHI
MIPOU3BO/ICTBA,
00paboTKu 1
MoaudUKaIuu
MaTepHajoB U
IOKPBITHM, I€TAJIEH
U U3JCIINIL,
obopynoBaHue,
TEXHOJIOTHIECKast
OCHACTKAa U

IIK-2 Crocoben
OCYIIECTBIISTh
panroHaIbHBIN BEIOOD
MaTepHaJoB U
ONTHUMH3UPOBATH HX
pacxoJIoBaHUE Ha
OCHOBE aHaJIM3a
3aJIaHHBIX YCIIOBUI
JKCIUTyaTaIuu
MaTepHasoB, OIICHKH MX
HaJIe)KHOCTH,
SKOHOMMYHOCTH U
SKOJIOTHYECKHUX
OCJIENCTBUMI
IPUMCHCHHUS

IIK-2.1. 3HaeT cnocoObI OIIEHKH
HAaJIe)KHOCTH U JI0JTOBEYHOCTH
MaTepI/IaHOB N KOHCYHBIX HSﬂeHHﬁ,
HCIIOJIB3YS CBEJICHUS O B3aUMOCBSI3U
COCTaBa, CTPYKTYPHI U
9KCILIyaTaIl[AOHHBIX CBOMCTB.

[1IK-2.2. YMeer ocylecTBISTh
paroHaIbHBINA BEIOOP MaTEPHAJIOB,
ONTUMHU3HPOBATH UX PACXOJOBAHUE HA
OCHOBE aHAJIN3a yCIOBUHI
JKCIUTyaTaluu, OLIEHKU UX
HAJIEKHOCTH, SKOHOMUYHOCTH U
DKOJIOTHYCCKHUX ITOCIICICTBHI
MIPUMEHEHUS.

AHanu3 TpeOoBaHMIA K
poeCCUOHATLHBIM
KOMIIETSHITUSM, IPEABIBISAEMBIX K
BBIITYCKHIKAM HaIPaBJICHHS
MOJrOTOBKU Ha PBIHKE TPy/a,
0000111eHIE 3apyOEKHOTO OIIBITA,
MIPOBE/ICHUS KOHCYJIbTALUN C
BEAYIIUMHU pabOTOJATEIISIMH,
00BbeIMHEHUAMH paboToaaTenen
0Tpaciu, B KOTOPOi
BOCTPEOOBAHBI BBITYCKHUKH B
paMKax HarpaBJICHUS TOATOTOBKU

[TpodeccnonanbHblil cTaHAapT
«CrienuanucT B 00J1acT!
pa3paboTKH, COMTPOBOKACHUS U
WHTETPAIMH TEXHOJIOTHYECKUX
MIPOLIECCOB U MPOU3BO/ICTB B
00J1acTH MaTepuaIOBEICHHS 1
TEXHOJIOTUU MaTEPUAIIOBY,
YTBEPKICHHBINA TPUKAZOM
MunucrepcTBa Tpyia u
COLMAIIBHOM 3a1uThl Poccuiickon
®enepanuu ot 3.07.2019 Ne 477H.
B Pa3pabotka, conpoBoxIeHUE U
MHTETpaIis HHHOBAIIMOHHBIX
TEXHOJIOTHYECKHUX MPOIECCOB B
obnacTu MaTepuanoBeIeHUs U
TEXHOJIOTHH MaTepHuasioB (YpOBEHb
KBaJTHU(pUKAIINA — /)




YCIIOBUSIMU TIPH
KOHCTPYHUPOBAaHUU
U3CTINH,
MIPOEKTUPOBAHUH
TEXHOJIOTHIECKHUX
MIPOLIECCOB
MIPOU3BOJICTBA,
00paboTKu 1
nepepaboTku
MaTepuasos,
HETHUTIOBBIX CPE/ICTB
JUIS UCIIBITAaHUN
MaTepHasoB,
nonygabpukaToB u
15631 (007171

MPUCTIOCOOICHMUS;
CHCTEMBI
yIIpaBJICHUS
TEXHOJOTUIESCKUMH
poIeccaMu

[1K-2.3. Bnameer HaBbIKAaMH BBIOOpA H
paIoOHaIBHOIO UCIOJIB30BaAHUS
MaTepUajoB C y4eTOM TpeOOBaHUS K
KOMIUIEKCY (DPU3UKO-MEXaHUUYECKUX U
AKCIUTYyaTal[MOHHBIX CBOMCTB,
BKJIIOUasi HKOJIOTUYHOCTh U
HYKOHOMHUECKYIO 3 (PEKTUBHOCTh

I. C6op u | 1. Ocuouble Tunsl | [1K-3 Cnocoben [1K-3.1. 3HaeT TeHaeHIUN pa3BUTHUS U | AHaAINU3 TpeOOBaHUH K
CpPaBHUTEJIbHBIN COBPEMEHHBIX OCYIIECTBJISATh QHAJIU3 | JOCTUKEHUSI TEXHOJIOTHM pohecCuoHAILHBIM

aHaJIN3  JAHHBIX O | KOHCTPYKIMOHHBIX U | HOBBIX TEXHOJIOTUI IPOM3BOJICTBA 00PabOTKH KOMIIETEHIIHSIM, TPEABSABIAEMBIX K
CYLIECTBYIOIINX (G YHKIIMOHATIBHBIX IIPOU3BOJICTBA KOHCTPYKIMOHHBIX, BBIITYCKHUKAaM HaIlpaBICHUs
THNIAX W MapkKax | HEOpraHM4eCKHX MaTepUasoB u MHCTPYMEHTAJIBHBIX, IIOATOTOBKH Ha PBIHKE TPy,
MaTepuaos, ux | (MEeTaIn4ecKux u pa3pabaTbiBaTh KOMITO3UIIMOHHBIX Y MHBIX 0000111eH1E 3apyOEIKHOTO OIbITA,
CTPYKType U | HEMETAJUIMYECKUX) U | PEKOMEHIAIUH 110 MaTEpUaJIOB IIPOBEJEHUS KOHCYJIBTALUN C
CBOMCTBAX, CHOCO0ax | OPraHMYECKUX COCTaBY M criocobam BEYLIMMH padoTOAATEISIMH,
pa3paboTKl  HOBBIX | (MOJUMEPHBIX U 00paboTku o0veanHeHuAMH paboToaareneit
MaTepUajoB C | YIJIEpOJIHBIX) KOHCTPYKLMOHHBIX, 0Tpaciy, B KOTOPOi

3aJlaHHBIMH MaTepUasos; MHCTPYMEHTAJIBHBIX, BOCTpeOOBaHbI BBHITYCKHUKHU B
TEXHOJIOTUYECKUMH U | KOMIIO3UTOB U KOMITO3UIIUOHHBIX U pamKax HarpaBJIeHHsI TOATOTOBKU
(GyHKIIMOHATBLHBIMU THOPUIHBIX MHBIX MaTEpUaJIOB C

CBOMCTBaMH MaTepUaJIOB; LIEJIBIO TTOBBILIECHUS UX [IpodeccuonanbHblil crangapT
IIPUMEHUTEIBHO K | CBEpXTBEPIBIX KOHKYPEHTOCTIOCOOHOC «Criertmanuct B 001acTu
pEILIeHUIO MaTepuasos; TH pa3paboTKH, CONPOBOXKACHUS U
IIOCTABJICHHBIX 33Jay | HHTEJUIEKTYAJIbHBIX MHTETrpali TEXHOJIOTHUYECKUX




C  HCIOJb30BaHUEM
0a3 JTAHHBIX u
JTUTEPATYPHBIX
HCTOYHUKOB;

2. Ananms,
000CHOBaHHE U
BBIIIOJIHEHHE
TEXHUYECKHX
MIPOEKTOB B YaCTH
parMoOHAIBHOTO
BbIOOpa MaTepUaoB B
COOTBETCTBUU C
3aaHHBIMA
YCIOBUSIMU TPU
KOHCTPYHPOBAaHUU
U3JCIINH,
MIPOSKTHPOBAHHUH
TEXHOJIOTMYECKHX
MIPOIIECCOB
MIPOU3BO/ICTBA,
00paboTKHu 1
nepepadoTKu
MaTepHasoB,
HETHUTIOBBIX CPE/ICTB
JUTST ICOBITAaHUH
MaTepuasos,
noy(haOpuKaToB U
U3IEIUN

Y HAaHOMAaTEPHAJIOB,
MIJICHOK ¥ TIOKPBITHIA;
2. TexHoyorudeckue
MPOIIECCHI
MIPOU3BO/JICTBA,
00paboTKHu 1

MO (UKAITIH
MaTepHuajoB U
MMOKPBITHM, I€TAJICH
W U3JCIIHI;
obopyoBaHue,
TEXHOJIOTHYECKast
OCHACTKa u
MIPUCIIOCOOJICHUS;
CUCTEMBI
yIpaBICHUS
TEXHOJIOTHYCCKUMU
mpoleccaMu

IIPOLIECCOB U ITPOU3BOJICTB B
o0nacTu MaTepHuanoBeIeHUs U
TEXHOJIOTUU MaTEPHAJIOBY,
YTBEPKACHHBIN MPUKA30M
MuHucrepcTBa Tpyaa u
COLIMAJIBHOM 3aIuTEl Poccuiickoi
@enepaunn ot 3.07.2019 Ne 4774.
B Pa3pabotka, conpoBoxIeHUE U
MHTErpalysi THHOBAIMOHHBIX
TEXHOJIOTUYECKHX MPOIECCOB B
00J1acTH MaTepUaIOBEICHUS 1
TEXHOJIOTUU MaTepHalioB (YpOBEHb
KBauUKaImu — 7)
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B pe3ynbTare u3ydeHus: JUCHUIUIMHBI CTYJIEHT MaruCTpaTyphbl TOJHKEH:

3nameo:

- ¢uU3MYEeCKHe, XUMUYECKHE, MEXaHWYECKHE, TEXHOJIOTMYECKHE W IKCIUTyaTallMOHHbBIC
CBOMCTBa METAUIMUECKUX, HEMETAJUIMUYECKMX W KOMIIO3UIIMOHHBIX MAaTE€pPUaJIOB Pa3IMUYHOIO
Ha3HA4Y€HHUsI, B TOM YMCJIE HAHOMAaTEepPHAJIOB;

- CIOCOOBI OIICHKU HAJIEKHOCTH M JIOJITOBEYHOCTH MATEPUATIOB M KOHEUHBIX W3JIEIHA,
HCIIOJIBb3YsI CBEJICHUSI O B3aUMOCBSI3H COCTaBa, CTPYKTYPhI U AKCILTyaTallUOHHBIX CBOMCTB;

- TEHJCHIIMM PAa3BUTUS H JOCTHIKEHHS TEXHOJOTHMH TPOM3BOACTBA 00paboTKU
KOHCTPYKIIMOHHBIX, THCTPYMEHTAJIbHBIX, KOMIIO3UIIMOHHBIX U UHBIX MAaTEPUAJIOB;

Ymemo:

- CBsA3bIBaTh (PU3MYECKHE W XHMMHYECKHE CBOWCTBA MAaTEpPHATIOB U  IPOIECCHI,
MPOTEKAINIME B HUX C TEXHOJOTMYECKHMHU TMPOIECCaMy IPOM3BOJACTBA, 00pabOTKH U
nepepadoTKU MaTepUaIOB M X KCILTYaTallMOHHOW HAJIEKHOCTHIO U JIOJTOBEYHOCTHIO;

- HCIOJIb30BaTh 3HAHUA TEOPETUYECKUX OCHOB MATEpUATIOBEICHUS M TEXHOJOTUU
COBPEMEHHBIX MaTEPHUAJIOB IIPU PEIICHUHU KOHKPETHBIX MPUKIAIHBIX 3a/1a4;

- aHANM3UPOBATH MPUYUHBI YXYAIICHHUS SKCIUTyaTallHOHHBIX CBOWCTB MaTepUaliOB M
npeaiaraTh 000CHOBAaHHBIC BAPHAHTHI UX YIyUIICHUS

Bnaoemn:

- HaBBIKAMHM BBIOOpA PAIMOHAJIBLHOTO METOJA IOJYyYCHUS HW3JICTUN B 3aBUCUMOCTH OT
(YHKIMOHAIBLHOTO HA3HAYECHHS MAaTEpPUAIOB, TEXHOJOTMYECKUX TPEOOBAHUN K U3JIEITUI0 H
BO3MOKHOCTEMN MPOU3BOJICTBA;

- HaBBIKAMH ONPEICICHHUS TEXHUYCCKUX H (DU3UKO-XUMUYCCKUX XapaKTCPUCTHK
METAJINYECKUX, HEMETAUIMYECKUX U KOMITO3UIIMOHHBIX MATEPHUAJIOB Pa3IMYHOIO0 Ha3HAYCHUS,
B TOM YHCJIC€ HAHOMATEPHAJIOB, a TAaK)Ke CIIOCO0aMU UX MOAU(PUIIUPOBAHUS;

- HOBBIMH TEOPETHYECKMMM TMOAXOJaMU M TMPUHIMIIAMH JW3aiiHa MaTepuajioB C
3aJaHHBIMH CBOMCTBAMH;

3. OFBbEM JJMUCHUILIMHBI ¥ BUJIbI YYEBHOM PABOTHI

O0beM TMCHMIINHBI
Bup yueOHoit padoThbl Axan. | Acip.
3E
4. 4.

OO01asi TPy10€eMKOCTb M CHUIIITHHBI 7 252 189
KonTakTHas padoTa — ayIMTOPHbIE 3aHATHA: 1,89 68 51
Jlekun 0,945 34 25,5
[Tpaktuyeckue 3anstus (I13) 0,945 34 25,5
CamocrosiTesibHas padora 4,11 148 111
CamocTosiTeIbHOE U3YUCHHE PA3/IeTIOB JUCITUILIMHBI 411 148 111
Bua konTpoJs:
JK3aMeH 1 36 yi
KonTakTHas paboTa — MpOMEeXyTOUYHAs aTTECTAIHSI 1 0,4 0,3
[ToaroToBka K 3K3aMeHy. 35,6 26,7
Bua HTOrOoBOro KOHTpOJIs: IK3aMeH
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4. COOEP)KAHUE JUCIUITJINHBI

4.1. Pa3aesnl TMCHUILINHEBI U BUABI 3aHATHI

AKkazieM. 4acoB

e B T.4. B B T.4. B Mpaxk B T.Y. B 126 B T.4. B Cam
wn Pa3znes nucuumInHbI Bcero dopme Jlekuunu dopme M. dopme paGoTHI dopme paGora
np. Mojr. np. MoJr. np. MOAr. np. MOJr.
Pa3nen 1. O61Me NnpuHIMIIBI BIOOpPA 58 - 8 - 8 - - - 42
1. | maTepuasoB
Pa3nen 2. DyHKIHOHATbHBIE 89 - 16 - 16 - - - 57
2. | MaTepHAaJbI
Pasznea 3. HanorexHoJioruu 1 HOBbIE 69 - 10 - 10 - - - 49
3. | MHTeJIeKTyaJIbHbIe MATEPHAJIbI
UTOro 216 - 34 - 34 - - - 148
JK3aMeH 36
UTOro 248
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4.2 Conepxxanue pas3aesioB QM CHUATIINHbBI

Pa3nea 1. O01mue npuHIUNBI BHIOOPA MAaTEPHAJIOB

TexHnyeckue ycinoBuss M CTaHAApThL. J[ONTOBEYHOCTh KOHCTPYKLUMH M BHUIBI OTKAa30B.
OcHoBHbIE cBOlCTBAa MarepuayioB. PU3NKO-XMMHUECKHUE CBOWCTBA. MexaHMUECKHE CBOWCTBA.
Beibop MmarepuanoB ¢ 0COOBIMM  MEXaHMYECKMMH W (U3MYECKUMHU  CBOMCTBAMH.
Texnomoruueckue  cBodcTBa.  OIlleHKa  KOHCTPYKIIMOHHOW  MPOYHOCTA  MaTepHUalIoB.
Crnennanbpable METOABI MCIBITaHUN. Hepaszpymaroniye MeToibl KOHTPOJIA KauecTBa MaTepuaa.

Pa3nes 2. @yHKk1nMOHATbHBIEC MATEPHAJIBI

BbicokonpouHble  KOHCTpYKUMOHHble  cTand.  OcobeHHocTH — TpeboBaHMH K
KOHCTPYKLMOHHBIM BBICOKOIIPOYHBIM CTajsIM. JIermpoBaHHbIE HU3KOOTIIYLICHHBIE CTAJIU.
JucnepcuonHo-TBepAeone cranu. MapTeHcuTHO-cTapeomue cranu. Ctaan co CBEpXMEIKUM
3epHOM. Cy/IOCTPOUTENIbHBIE CTAIH. Y CIOBUS PabOTHI CyJOCTPOUTENbHBIX CTAJe M CTalei ais
OypoBbix M1ar¢popM. OCHOBHBIE TEXHMYECKHE TpPEOOBaHMUA K CYJOCTPOUTENIBHBIM CTaJIAM.
CocrtaB u cBoOiicTBa crajned uisi CynocTpoeHusl. TexHonorust Mpou3BOJACTBA Tra3o- U
He(TernpoBo10B. JIuTeliHbIe BBICOKOIIPOYHBIE CTAIM C MAPTEHCUTHOM CTPYKTYpOH.

XJ1agoCcTOMKUE Marepuaibl. XIaJ0CTOMKHE CTald KIMMAaTH4ECKOro xosona. BimsHue
TEXHOJIOTMM IPOM3BOJCTBA HAa XJIAJOCTOMKOCTb CTajlell KiIuMaTudeckoro xosozaa. Cramm
KpUOTe€HHOW TeXHUKH . HukeneBble HU3KOYIJIEpOAUCTbIE CTadd. AYCTEHUTHBIE CTaJH.
MertacTaOunbHble ayCTEHUTHbIE CTald. BBICOKONPOYHBIE MAPTEHCUTHO-CTAPEIOIIUE CTaJH.
Jluteitnble ctanu. XKenezoHukeneBble cruiaBbl. CIUIaBbl IBETHBIX METAIOB JUIsl KPUOTEHHOMU
TEeXHUKU. AIOMUHUI U ero criaBsl. Tutan u ero cruiaBel. Meapb 1 ee criaBbl. OCHOBBI BBIOOPa
KOHCTPYKLIMOHHBIX MaTepUayioB [UIsl pabOThl HpU HU3KUX TeMmieparypax. XJagoCTOMKue
HeMmeTaumdeckue Matepuansl. Ilnacrmaccel. Knesmue Mmarepuansl. Pe3uHsl.

Kopposnonno-croiikue wmatepuansl. KopposuonHo-croiikue cranu. TpeboBaHus K
MEXAaHUYECKUM M TEXHOJOTMYECKUM CBOMCTBaM. BiMsHHME JerMpyrolMX 3JIEMEHTOB Ha
KOPPO3HOHHYIO CTOMKOCTh. XPOMHCTBIE CTalll MapTEHCHUTHOTO, MapTEHCUTHO-()EPPUTHOTO U
(beppUTHOrO KiIaccoB. AYCTEHUTHbBIE, ayCTEHUTHO-()EPPUTHbIE M ayCTEHUTHO-MapTEHCUTHBIE
CTaJIHu.

CaepxJerkue ciuiaBbl. MeToabl oOecriedeHus: BBICOKOH YAeIbHOM MPOYHOCTH, CILIABBI C
IIOMUHUEM, MarHueM, JIUTHEM, OepuiuineM; 00JIacTh MPUMEHEHHUS! CBEPXJIETKMX MaTepUalioB.
KoHCTpyKIIMOHHBIE CTaIM U CIUIABBI HAa AJIFOMMHHMEBON M TUTAHOBOW OCHOBE, KOMIIO3ULIMOHHBIE
MaTepualbl: KOMIUIEKC JIETUPYIOIIHUX JJIEMEHTOB, BPEIHBIC IIPUMECH, BUIbl TEPMUYECKOU
00pabOTKH, COBPEMEHHbIE METO/lbl TOBBIIICHUS KOMILJIEKCA CBOWCTB KOHCTPYKLIMOHHBIX
MaTepuasioB; OCHOBHbIE O0OJACTM NPUMEHEHHUS KOHCTPYKLUHMOHHBIX METAJUIMYECKUX U
HEMETAJUIMYECKUX MaTEpUAJIOB B aBUA-KOCMUUYECKON TEXHHUKE.

CaepxtBepable MaTepuanbl. CTpyKTypa CBEpXTBEPJIbIX MaTepuanoB. AJIMa3HblE IJIEHKH.
Hurtpun yrnepoga. Hutpua 6opa. AnmMasHelii U aOpa3uBHbIN HHCTPYMEHT.

JKaponpouHsle U KapOCTOMKHE MaTepuaibl. TUTAHOBBIE CILIABBI, )KAPOIIPOYHBIE CTAINA U
CIUIaBBI Ha YKEJIE30HUKEIIEBON U HUKEIIEBOM OCHOBE, CIUIABBI HA OCHOBE TYTOIUIABKUX METAJUIOB,
KepaMH4ecKHe M KOMIIO3ULMOHHbIE Marepuaibl. OCHOBHbIE MNPHUHLMIIBI KOMILJIEKCHOTO
JIETUPOBAHMS JKApPOCTOMKMX M JKapONpPOYHBIX MAaTepHaloB, TEpMUYECKas CTAOUIBHOCTD
CTPYKTYPBI KapONPOUHBbIX MAaTEPHaJIOB, BUIbl TEPMUUECKON 00pabOTKU, MPUHIMIIBI Pa3pabOTKH
KEpaMUYECKHX U KOMIIO3UIIMOHHBIX MaT€pUaJIOB, 3BTEKTUYECKHE KOMITO3UIIMOHHBIE MaTEPHUAIIBI.

OyHKIMOHANbHBIE MOpUCTBIe MaTepuaibl. Kiaccupukanys TeXHOIOTUN H3TOTOBICHUS
MOPUCTBIX MaTeprasoB. CBOICTBA M TEXHOJIOIMH MOJTYYEHHS] METAIUIMUECKHX II€H U3 PACIIIIaBOB
U ra3oBoil ¢a3zpl. [lonaydyeHre MeTaJUIMUECKUX IMEeH W3 MOopowKoB. [lomyueHue mMpoHUIIaeMBIX
MOPHUCTBIX MaTepHAIOB U3 IOPOIIKOB M BOJIOKOH. [IpoM3BOACTBO KepaMUYeCKUX MeMOpaH.
Karanmu3atoppl Ha HOCHUTENSAX SYEUCTOM CTPYKTyphl. CBOWCTBAa MMOPHUCTBIX INPOHUIAEMBIX
MaTepUasoB U METOJbI onpeaeneHus. I[puMeHeHne NopucTeIX MaTepHaioB.

[TopomkoBble Marepuanbpl. CrocoObl MONY4YEHHS TMOPOIIKOB. TEXHOJIOTHYecKHe,
XUMHUYECKHE U (PU3NUECKUEe CBOWCTBA MOPOIIKOB. OCHOBHBIE MAPKU METAJUIMYECKUX MOPOIIKOB.
[Tpunuunel BeIOOpa U3AENUN IS W3TOTOBJIEHHMS METOAAMU MMOPOIIKOBOM METaJUTypruu.
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[IpeccoBanue (popMoBaHME) MOPOMIKOBOTO Marepraia. CrekaHue MOPOIIKOBBIX MaTEPHAIOB U
usnenui. Marepuainsl, IOJIy4EHHbIE METOJAMU IIOPOIIKOBOM METaJUIypPrUH: KOHCTPYKIIMOHHBIE
MaTepuaibl, (GUIbTPYIOIINE MOPUCThIE MaTepuasbl, AHTU(QPUKIHOHHBIE U (QPUKIHUOHHBIE
MaTepuabl.

0630p TexHomoruit 3D nevaru. Crepeosnmrorpadus. JlazepHoe criekaHuEe MOPOITKOBBIX
Marepuanos. [locioliHas neqyars paciuiaBIeHHON IOJMMEPHON HUTBIO. TE€XHOJIOIHs CTPYHHOTO
MoOAenpoBaHus. TeXHONIOrus CKIEMBaHUs NOPOIIKOB. JJaMUHUpPOBaHUE JIMCTOBBIX MaTEPHAJIOB.
Oo6nydenue ynpTpaduonerom uepe3 poromacky. Marepuainst 11t 3D nedaru.

Pa3nen 3. HaHOTeXHOJIOIMH M HOBbIE HHTEJICEKTYAJIbHbIE MaTEPHAJIbI

Koncrpykunonnsle o0beMHble HaHOMaTepuanbl. OCHOBBI  HAHOTEXHOJOTMH U
KOHCTPYKLMOHHBIE HaHOCTPYKTYPHBIE MaTepHuabl. OcobeHHOCTH CTPYKTYPBI
HAaHOKPHUCTANIMYECKUX  MarepuaioB, Kuacrepbl, KapOuHBL, (QyiepeHsl, YIiepoJHbIe
HaHOTPYOKU. HaHOCTpyKTypHBIE TOHKHME TIUIEHKH. METOAbl TMOJY4YEeHUS TOPOIIKOBBIX
HaHo4acTull. [lopomkoBass MeTalIyprusi HaHoMaTepuaoB. HaHOCTpYyKTypHBIE MHOTOCIOWHBIE
matepuanbl. OCOOEHHOCTH XMMHYECKUX U (U3UKO-MEXAaHMYECKHX CBOMCTB OOBEMHBIX
HAaHOCTPYKTYPHBIX ~ MaTepuanoB. MexaHWyeckue  CBOHCTBA  HEKOTOPBIX  OOBEMHBIX
HAHOMAaTepHaJOB (CTalM, TUTAaH WU €ro CIUIABbl, aJIOMHUHUEBBIC CIUIABBI, TBEpPbIC CIUIABBHI,
KepaMHKa, KOMIIO3UIMOHHBIE MaTepuaibl. Vcroib30BaHNEe HAaHOMATEPHAJIOB B TPAHCIIOPTHOM
MaIIMHOCTPOCHUH. ABHAIIMOHHAS U KOCMUYECKasi TEXHUKA. ABTOMOOMIbHAS POMBIIIIEHHOCTb.
HaHnosnexTpoHrka M BBIYUCIWTENbHASI TEXHUKA. 3/PaBOOXPAHEHUE U 3alIUTa OKpYKarolleh
cpenpl. Memauuuna u  Qapmakosiorus. lcrnonb3oBaHHe HAHOMATEPHAOB JJSl  3aIUThI
OKpyxarouieit cpeapl. [I[pumeHeHre HAaHOMAaTEPHXTOB B BOEHHON TexHUKe. HaHomarepuansl aiist
aTOMHOM 3HepreTuku. HaHomaTepualbl B CTpOUTENbHON UHAYCTPHUU.

HoBele uHTennekTyanbHble Marepuaibl. KoHUenuus Cco3AaHus HHTEIIEKTYalbHBIX
MarepuanoB. HHTemnekTyanbHble KOMIO3UTHL. (CaMOBOCCTAaHABIMBAKOUIMECS MaTepHaIbL:
MOJIUMEpPBI, KepaMuKa, MeTaibl. CBEpXIpOBOASIIME MaTepualbl M TEXHOJOTHMU HX
npousBojcTBa. CIutaBel C OCOOBIMH TEIUIOBBIMH M YOPYTMMH CBOWCTBaMHU. TepMUYeCcKH
aKTUBUpyEeMble  MaTepuanbl. MexanusMm  sddexra mamsata  Gopmbel.  TexHOIOTHH
HAHOCTPYKTYPHPOBaHUS MartepuaynoB ¢ 3¢pdexkrom mamsatu (opmbl. [IpuMeHeHue criaBoB ¢
spdexkToM namATH (GOpMBL. DIEKTPUUECKU aKTHUBUPYEMblE MaTepuajbl: YMHbBIE KpacKu.
MarnuTHO-aKTUBUpPYEMbIE MaTepUaibl. XUMUYECKH AKTUBUPYEMbIE MaTepualibl. MarHuTHbIE U
AIIEKTPOTEXHUYECKHE CTajdl M CIjIaBbl. MarHuroTBepiple Marepuajibl. MarHuToMsrkue
MaTepHuabl.

AmMopdHble MaTepuasibl. YcioBus oOpa3zoBaHus amMopdHON CTpYKTypbl. CrocoObl
NOJy4EeHHUsI MaTepUaIoB B aMOP(HHOM COCTOSSHUHM. MexaHW4YecKre, XUMUUYECKHE, FITEKTPHIECKue
U MarHuTHblE CBOHCTBAa aMOpP(HBIX METaUNIMYECKUX CIJIaBOB. Tepmuueckas CTaOMIbHOCTh
amopdHoro coctossHus. O6IaCTH MPUMEHEHHsI aMOP(GHBIX METAIUTMYECKUX CIJIABOB.
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5. COOTBETCTBHUE COAEPKAHUA TPEBOBAHUSAM K PE3YJIBTATAM OCBOEHUA JUCHUTIJIMHBI

Paszgen | Pasmen | Pasnmen
Ne B pe3ynbrare 0CBOCHUS AUCLUIUIMHBI CTYICHT JOJIKEH: 1 2 3
3HaTh:

- (puzmueckue, XMMHYECKHE, MEXaHUYECKUE, TEXHOJIOIMYECKHE U HKCIUTyaTallMOHHBIE CBOWCTBA

1 |meramumyeckux, HEMETAUIMYECKUX M KOMIO3MLIMOHHBIX MAaT€pHaIOB Pa3INYHOIO HAa3HAYEHHUs, B + + +
TOM YHCJIC HAHOMATEPUAJIOB;

o |° CHoCcOObl OLEHKU HAJEKHOCTH U JIOJTOBEYHOCTH MaTEpUalioB U KOHEHBIX W3JIEIUH, UCTIONb3Ys + + +
CBEJICHUS O B3aMMOCBSI3H COCTaBa, CTPYKTYpPhI M OKCIUTYaTallHOHHBIX CBONCTB;

3 |- TEHACHLMH PasBUTHS U JOCTHKCHHS TEXHOJIOTUI IPOU3BOJICTBA OOPAOOTKH KOHCTPYKIIMOHHBIX, + + +
MHCTPYMEHTAJIbHBIX, KOMIO3ULIIMOHHBIX U UHBIX MATEPUAJIOB;

YMmersn:

- CBSI3bIBATh (PU3UYECKHE U XUMHUYECKUE CBOWCTBA MaT€pHaJIOB U MPOLECCHI, IPOTEKAIOLINE B HUX

4 |c TEXHOJOTMYECKHMHU IPOIECCaMHU MPOU3BOICTBA, OOPAOOTKM U MepepaboTKH MaTepHajoB M MX + + +
9KCITYyaTallMOHHOM HAJIEXKHOCTBIO U JIOITOBEYHOCTBIO;

5 |- MCHOIb30BATH 3HAHUS TEOPETHYECKUX OCHOB MATEPHAlOBENCHHS M TEXHOJNOTHH COBPEMEHHBIX + + +
MaTepHUasioB [IPU PEIICHUU KOHKPETHBIX IPUKJIAJHBIX 3a/1a4;

6 |- AHAIM3HPOBATH NPUMMHBL yXYILICHUS SKCILTYaTallOHHbIX CBOMCTB MaTEpHAJIOB U IIpeyIararb + + +
000CHOBAHHBIE BAPUAHTHI UX YIYUIICHHS

Baaners:

- HaBbIKAMU BBIOOpAa pPALMOHAJIBHOIO METOJA TMOJIyUYEHHUS H3JeNUid B 3aBHUCUMOCTH OT

7 | pyHKIMOHAIBHOTO HAa3HAUEHUS MaTepHUaJioB, TEXHOJIOTMYECKUX TpeOOBaHMNM K HW3JAEIHI0 U + + +
BO3MOKHOCTEN IIPOU3BOJICTBA;
- HaBBbIKAMHU ONPEJCIICHUSI TEXHUUYECKUX U (PU3UKO-XUMUYECKUX XAPAKTEPUCTHK METAIIMYECKHUX,

8 |HeMeTaJuIM4ecKHX M KOMITO3UIIMOHHBIX MaTepUalIOB PA3IMYHOTO HA3HAYEHHUS, B TOM YHCIIE + + +
HAaHOMATEpPHAaJIOB, a TAKXKE Coco0aMu UX MOAU(PHUIIMPOBAHUS;
- HOBBIMM TEOPETMYECKMMH NOJAXOJAMHM W NPHUHLIMIIAMM JU3aiiHA MaTepUaloB C 3aJaHHBIMHU + + +
CBOMCTBaMH;

9

15



Kon u nanmenoBanue YK

Koa u HanMeHOBaHMe MHANKATOPA JOCTHKEHUSI
YK

10

YK-1. CnocobeH ocymiecTBIsTh
KPUTHYCCKUI aHaIH3 MPOOIEMHBIX
CHUTYaIlif HA OCHOBE CHCTEMHOTO TIOAXO0/1a,
BbIPA0AThIBATH CTPATETHIO CHCTBHIA

VYK-1.2. YMeeT COOTHOCHTh pa3HOPOIHBIC SBIICHUS
1 uHQOpMAIHIO, CUCTEMAaTU3UPOBATh UX B paMKax
n30paHHbBIX BUJIOB npodeccnoHanbHOM
NEeSATEeIbHOCTH

11

YK-2. CnocobeH ympaBisiTh IPOSKTOM Ha
BCEX ATanax ero >KM3HEHHOTO IIUKJIa

VK-2.1. 3naer OpUHLMIIBI  MOJAEIUPOBAHUS
TEXHOJIOTUYECKUX  IPOLECCOB  CO3/aHUs U
00paboTKH MaTEepHUAIOB C YYETOM SKOHOMHUYECKHUX
(akTOpOoB M B COOTBETCTBHUM C TpeOOBAaHUIMU
9KOJIOTMUYECKOM Y MPOMBIIIIEHHOW 6€30MacHOCTH;

VK-2.2. Ymeer ompenmeniartb Kpyr —3anaad,
IUIAHUPOBaTh  COOCTBEHHYIO  JESITENBHOCTH B
paMKax — pealu3all  OPOEKTa, HCXOAd U3
UMCIOLINXCST PECYpPCOB; COOTHOCUTH TIJIAaBHOE U
BTOPOCTEIICHHOE, PEIIaTh IOCTABJICHHBIC 3a/a4d B
paMKax M30paHHBIX BHAOB TNPOHECCHOHATLHON
JeSITeTbHOCTH

12

VYK-3. CnocoOeH opraHu30BbIBaTh U
PYKOBOJIUTH pabOTOI KOMaH/IbI,
BbIpabaThIBas KOMaHIHYIO CTPATETUIO JJIs
JOCTFDKEHHSI IOCTABJICHHOM 1IeNH

VK-3.3. Bmnageer HaBBIKAMH HOOATOTOBKH H
MpeACTaBICHUS MIPE3EeHTAINH IUIAHOB )it
pe3yabTaTOB COOCTBEHHOI H KOMaHTHOM
eI TENLHOCTH

Koa u nanmenoBanune OIIK

Koa n HanMeHOBaHHe HHAUKATOPA AOCTHKCHHSA
OIIK

13

OIIK-1 CnocobeH pemaTh
MIPOU3BOJICTBEHHBIC U (HJTH)
HCCIIEIOBATENLCKHE 3a/1a4M, Ha OCHOBE
(G yHIaMeHTaIbHBIX 3HAHUN B 001acTH

OIIK-1.2. YMeer MoaenupoBaTh TEXHOJIOTHUYECKUE
mporecchl co3fgaHus U 00pabOTKM MaTepUalloB C
YY4E€TOM  DKOHOMHYECKMX  (aKTOpoB H B
COOTBETCTBUHM C TPeOOBaHMAMHU 3KOJOTMUYECKOU H
MIPOMBIIIICHHON 0€30MacHOCTH
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MaTepUaIOBeICHUS U TEXHOJIOTUN
MaTepUaJIOB

OIIK-1.3. Bnageer HaBbIKAMU BHEAPECHUS B
MIPOU3BOJICTBO TEXHOJIOTMYECKUX MPOIIECCOB
co3maHuss W O00pabOTKM MaTepuajoB C y4eTOM
SKOHOMHUYECKHX (DaKTOPOB U B COOTBETCTBHUHU C
TpeOOBaHUSMH HKOJIOTUUECKOW M MPOMBIIIICHHON
0€e30MacHOCTH

OIIK-2 CriocobeH pa3pabaTeiBaTh HAy4HO-
TEXHUYECKYIO, TPOCKTHYIO U CIY)KEOHYIO
JOKYMEHTAINI0, 0(POPMIISATH HAYYHO-
TEXHUYECKHE OTYEThI, 0030PHl,

OIIK-2.1. 3HaeT  OCHOBBI  INPOEKTUPOBAHUSI
TEXHOJOTMYECKHUX IIPOLIECCOB CO3/1aHus
MaTepHalloB U UX 00pPaOOTKHU C LENbI0 TOCTUXKEHUS
TpeOyeMoro ypoBHs (PM3HKO-XUMHUECKUX CBOMCTB

14 | ny6aukauuu, penensun OIIK-2.2. VYmeer BbIOMpaTh U  NPUMEHATH
MHHOBAILMOHHBIE METO/bI U TEXHOJIOTHH
IIPOEKTUPOBAHMUS B npodeccuoHaIbHON
JeSITebHOCTH
OIIK-3 CnocobeH y4acTBOBATh B OIIK-3.1. 3HaeT  NPUHLMIIBI  YIPaBJICHUS
15 |YTpaBIeHHH npogeccuoHaIbHON KaueCTBOM MATEPHAIOB 1 NPOLYKTOB C yHETOM
NeSITENIbHOCTbBIO, UCIIOJIb3YS 3HAHUS B COBPEMEHHBIX JOCTH)KEHUN
00JIaCTH CUCTEMbI MEHE/PKMEHTA KauecTBa
OIIK-4 CnocobOeH HaxOqUTh U OIIK-4.1. 3HaeT npuHUUIBL, METOJBl U CPEACTBA
nepepadarbiBaTh HH(POPMAIIHIO, TPEOYEMYIO | aHATN3a U CTPYKTYPUPOBAaHUS MPO(ECCHOHATBHOM
JUISL IPUHSTHS pEIICHUH B HAyYHBIX uHdopmanuu
UCCIIEAOBAHUAX U B IIPAKTUYECKOMN OIIK-4.2. YmMmeer aHaJIU3UpOBaTh
TEXHUYECKOH J1eATeIbHOCTH npodeccnoHabHyl0 MH(GOPMAIUIO, BBIIEIATh B
16 Hell TJaBHOE, CTPYKTypUpOBaThb, OQGOPMIATH U

IpeACTAaBIATE B BUAC aHATTUTUUCCKHUX 0630p0B

OIIK-4.3. Bnameer HaBBIKAMH  ITOATOTOBKH
HAyYHBIX JOKJIAJIOB, ITyOJIMKAIIMA ¥ aHATUTHICCKIX
0030pOB ¢  O0OOCHOBaHHBIMH  BBIBOAAMH U
PEKOMEHTAlASIMHA

17
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OIIK-5 CnocoGeH oIeHUBaTh pPe3yiIbTaThl
HAYYHO-TEXHHYECKHX pa3paboToK,
HAy4YHBIX HCCIEI0BaHUNH M OOOCHOBHIBATh
COOCTBEHHBII BBIOOP, CHUCTEMATH3UPYS U
00001m1as JIIOCTHKEHUS B oOnactu
MaTepHUaIOBeICHUS u TEXHOJIOTHH
MaTepUajoB, CMEKHBIX 00JIACTAX

OIIK-5.1. 3Haer OCHOBBI pa3paboTKu
WHHOBAIIMOHHBIX  TEXHOJIOTMYECKUX  IMPOIIECCOB
TOJTy4YCHUS u 00paboTku COBPEMEHHBIX
MaTepuagoB s JOCTHXKEHUS  TpeOyemoro
KOMIUIEKCA CBOWCTB C YYE€TOM 3KOJOTHYECKHX,
SKOHOMHYECKHUX, U APYTUX PaKTOPOB

OIIK-5.2. VYmeer uCHOOJb30BaTh  PE3yJIbTAThI
HAyYHO-TEXHHUYECKUX pa3pabOTOK B CMEXHBIX
o0jacTax JUIsi pelIeHUs IOCTABJICHHBIX 3aaa4y
OLICHUBATh  PE3yJAbTaThl  HAYYHO-TEXHUYECKHUX
pa3paboToK, HAYYHBIX HCCIIeIOBaHUI u
000CHOBBIBaTh COOCTBEHHBIN BBIOOD,
CUCTeMaTH3upyss U 0000Ias JOCTHIKEHUS B
0o0JlacTH  MaTepuajoBEJCHUST U  TEXHOJOTUHU
MaTepUajIoB, CMEXKHBIX 00JIaCTAX

OIIK-5.3. Bumageer cnocoOHOCTBbIO —OLIEHUBATh
pe3yabTaThl  HAyYHO-TEXHHUYECKUX  Pa3pabOToOK,
HAayYHBIX  HCCJICNOBAaHUH W OOOCHOBBIBATH
COOCTBEHHBIN BBIOOp, CHCTEMATH3UPYS U 0000IIas
JOCTHXKEHHUS B OO0JIACTH MaTepUAIOBEICHUS U
TEXHOJOTHH MaTepPHaIOB, CMEXKHBIX 00JIaCTAX

Koa n naumenosanue INK

Koa m HauMeHoOBaHue HHANKATOPA TOCTHKCHUS
1K
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IIK-1 Crnocoben 060CHOBaHHO
(OCMBICJICHHO) HUCIIOIb30BaTh 3HAHUS
OCHOBHBIX THIIOB METAJIJIMYCCKUX,
HEMETAJUTMYECKUX M KOMITO3UIIMOHHBIX
MaTEepHUAaJIOB Pa3IMYHOTO HA3HAYCHHUS, B
TOM YHCJIE€ HAHOMATEPHAJIOB JJIsl PEeIICHUS
po¢eCCHOHATBHBIX 3a]1a9

IIK-1.1. 3Haer ¢dbuznyeckue, XUMHYECKHE,
MEXaHU4YeCKue, TEXHOJIOTHYECKHE n
OKCIUTyaTallMOHHBIE  CBOMCTBA  METaJUIMYECKHX,
HEMETAJUTMYECKUX ¥ KOMIIO3ULIMOHHBIX MaTEPHAJIOB
pa3IUYHOTO  Ha3HAYEHUS, B TOM  4HCIE
HaHOMaTEpPHAJIOB

[IK-1.2. YMeer ycTaHaBIMBATh 3aKOHOMEPHOCTH
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B3alMOCBS3M COCTaBa MAaTEpUANIOB, UX CTPYKTYpbI
U (pU3MKO-MEXaHMYECKUX CBOMCTB, a TaKkke
IIPOrHO3UPOBATh U3MEHEHUE UX XapaKTEPUCTUK

19

I1IK-2 CrocobeHn OCYILIECTBIIATH
palMOHAIBHBIM ~ BBIOOD MaTepHalioB |
ONTUMU3HPOBATh HMX pPacXOJOBaHUE Ha
OCHOBE  aHajuu3a  3aJaHHBIX  YCIIOBHMU
JKCIUTyaTallid MaTepuajoB, OLEHKH HX
HaJCKHOCTH, SKOHOMHYHOCTH u
9KOJIOTUYECKHX TTOCJICICTBHI MPUMECHECHHS

TIK-2.1. 3Haer cnocoObl OLIEHKHA HANEKHOCTU U
JIOJITOBEYHOCTH MaTePUAIOB U KOHCUHBIX W3JICITHMA,
WCIIONIb3YSl CBEICHHS O B3aMMOCBSI3U COCTaBa,
CTPYKTYPBI M 9KCIUTyaTaIlMOHHBIX CBOMCTB.

[IK-2.2. VYMeer oCyIIECTBIATh palMOHAIbHBIN
BBIOOD  MaTepualioB,  ONTHMHU3UPOBATH  HX
pacxomoBaHME HAa OCHOBE AaHalIM3a YCIOBUH
IKCIUTyaTalUH, OLEHKH WX  HaJeKHOCTH,
HSKOHOMHYHOCTH M DKOJOTHYECKUX TIOCIIEACTBUI
PUMEHEHHSL.

[1K-2.3. Brnaneer  HaBbIKaMu BBIOOpa W
pallMOHAIBHOTO HMCIOJIb30BAaHUSI MAaTE€pPUATIOB C
y4eToM TpeOOBaHHUA K KOMIUIEKCY (U3HKO-
MEXaHUYECKUX M  OKCIUTyaTallMOHHBIX CBOWCTB,
BKJIIOYAs  3KOJOTMYHOCTh M SKOHOMHUYECKYIO
3¢ PEeKTUBHOCTH

20

IIK-3 CnocobGeH oCyIIecTBIATh aHaIU3
HOBBIX TEXHOJIOTHH MIPOM3BOJICTBA
MaTepuasoB u pa3pabaTbIBaTh
pPEKOMEHJallui 10 COCTaBy M CHOCOOaM
00paboTKH KOHCTPYKLIMOHHBIX,
UHCTPYMEHTAJbHBIX, KOMIO3HUIIMOHHBIX U
MHBIX MaTepHaJOB C IIEJbI0 TOBBIIICHUS UX
KOHKYPEHTOCIIOCOOHOCTH

[IK-3.1. 3HaeT TeHAeHUUU pa3BUTHUS U JOCTUKEHUS
TEXHOJIOTHH MIPOU3BOJICTBA o0paboTku
KOHCTPYKIMOHHBIX, WHCTPYMEHTAIbHBIX,
KOMITO3UITMOHHBIX ¥ HHBIX MaTEPHUATIOB
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6. IPAKTUYECKUE U JIABOPATOPHBIE 3AHATUSA

6.1. IlpakTHYecKHe 3aHITUA
IIpumepHBbIe TEMBI MPAKTHYECKUX 3aAHATHI 10 THUCHUIIHHE.

Ne pa3nena o
Ne i/ HHCLI:HH?IHHH TeMbl MPaKTUYECKUX 3aHATUI Yacrl
1 Pasznen 1. OO01nMe NPUHIKIBI BEIOOpA MaTEPHAJIOB 4
5 Pasner | OcHoBHbI€ CBOMcTBa MaTepuanoB. Pu3uko- 6
) XUMHUYECKHE CBOIICTBA. MeXaHN4eCcKue CBOMCTBA.

dyukmoHanbHble MaTepuaibl. KoHcT HOHHBIC

3 Paznen 2. Y P PyKI 4
CTaJu.
KopposunonHo-croiikne Mmarepuaisl. JKaponpodHsie U

4 Paznen 2. PPO3HE p porp 4
JKapOCTONKHE MAaTepUAIbI.

5 Paznen 2. Csepxuierkue cruiaBbl. CBEpXTBEp/Ible MaTEPHUAIIBI. 4
OCHOBBI HAHOTEXHOJIOTHH U KOHCT HOHHBIE

6 Paznen 3. PYyKH 4
HAaHOCTPYKTYPHBIC MaTepPHAJIbI.

7 Paznen 3. HoBble MHTEIIEKTYaJIbHbIE MAaTEPUAJIbL. 4

8 Paznen 3. AMopbHBIE MaTEpHAIIBL. 4

6.2 JlabopaTtopHble 3aHATHSI

Brinmonnenue nabopaTopHOro mpakTUKyMa Mo u3ydaemMoii quctumuinie «Coepemennvie u
nepcneKkmueHble Mamepuably He PeTyCMOTPEHO yUeOHBIM TUTAHOM.

7. CAMOCTOSATEJIBHASA PABOTA

CamocrosiTenbHasi paboTa MPOBOAUTCS C IENbIO YIIIyOJIeHUs] 3HAaHUM MO TUCHUILIIMHE U
peycMaTpUBaeT:

— O03HaKOMJICHHE U MPOpabOTKy PEKOMEHOBAaHHON JIUTEPATyphl, pabOTy € 3JIEKTPOHHO-
OMONIMOTEYHBIMU CHUCTEMaMH, BKJIIOYas MEpeBOAbl MyONIMKalMi W3 Hay4yHBIX JKYpHAJIOB,
muTHpyeMbIX B 6azax Scopus, Web of Science, Chemical Abstracts, PUHII;

— TIOCEIIEHUE OTPACIIEBBIX BBICTABOK U CEMUHAPOB;

— yuactue B cemuHapax PXTY um. M. MeHzeneeBa no TeMaTuke TUCIUILINHEI,

— MOJTrOTOBKY K BBIIIOJHEHHUIO KOHTPOJBHBIX padoT M0 MaTepualy JeKIIMOHHOIO Kypca;

— MOJTrOTOBKY K craue akzamena (1 cemectp).

[TnanupoBaHHe BpEeMEHU Ha CaMOCTOSATENbHYIO pabOTy, HEOOXOIUMOIro Ha H3y4eHue
JTUCHUTUTMHBI, CTyJEHTaM JIyYllle BCEr0 OCYHIECTBISTH Ha BECh TIEPUOJl HW3YyUCHHUS,
npeycMaTpuBas MpPH 3TOM PeryisipHOE IMOBTOPEHHME NpOoiieHHOro marepuana. Marepua,
3aKOHCTIIEKTHPOBAHHBIA Ha JIEKIHSIX, HEOOXOAMMO PETYISPHO JOTOJNHATh CBEICHHUSIMH U3
JUTEPATypHBIX HCTOYHMUKOB, TIpE/CTaBIEHHBIX B paboueid mnporpamme. [Ipu pabore ¢
yKa3aHHBIMH HCTOYHHKAMH DPEKOMEHIIYETCS COCTAaBIIATh KPATKUH KOHCHEKT MaTepuana, C
00s13aTeNIbHBIM (PUKCUPOBaHUEM OMOIMOrpaUUecKuX TaHHBIX HCTOYHUKA.

8. MPUMEPBI OHEHOYHBIX CPEJICTB J1JIs1 KOHTPOJISA
OCBOEHMS JTNCIUAIIIMHBI

COBOKYHHaH OLCHKAa II0 JUCHUIINIMHE CKJIAABIBACTCA HW3 OIICHOK 3a BBIIIOJIHCHUC
KOHTPOJIBHBIX PaboT, pedepara (MakcumalnbHas oleHka 60 0aljoB), U UTOrOBOTO KOHTPOJS B
dbopme Ikzamena (MakcumanbHas orieHka 40 6amioB).
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10.

11.

12.
13.
14.
15.
16.
17.
18.
19.

20.
21.
22.

23.
24,
25.

26.
27.
28.
29.

30.

31.
32.
33.
34.
35.

8.1. IlpumepHasi TeMaTHKA pedepaTHBHO-AHATUTHYECKOH padoThI.

HudopmaninoHHble pecypchl M0 MOUCKY MH(POPMAIMU MO TEXHOJIOTUU MPOU3BOJCTBA U
00pabOTKHU KOHCTPYKLIMOHHBIX MaTE€PHUAJIOB.

TeXHUKO-IPKOHOMUYECKHE TMPUHIUIBI  BBIOOpA COBPEMEHHBIX KOHCTPYKIMOHHBIX
MaTepUasoB.

HHHOBaIIMOHHBIE TEXHOJIOTMYECKHUE MPOLECChl MOMyYyeHUs: U 00pabOTKH COBPEMEHHBIX
MaTepHajoB JUISL  JIOCTHXKEHHS TpeOyeMoro KOMIUIEKCa CBOMCTB €  y4eToM
9KOJIOTMYECKHX, SKOHOMHUYECKUX, U IPYTHX (HaKTOPOB.

CrocoObl  pa3pabOTKHM HOBBIX MATEPHAIOB C 3aJaHHBIMH TEXHOJOTHYCCKUMHU H
(GyHKIIMOHAIBHBIMU CBOMCTBAMH.

PannonanbHbIil BHIOOP MaTepuanoB B COOTBETCTBUU C 3aJJaHHBIMHU YCIOBHUSIMHU IIPU
KOHCTPYMPOBAaHWU  U3JE€IUH,  NPOCKTUPOBAHUU  TEXHOJOTMYECKHUX  IMPOLECCOB
MIPOU3BOJICTBA, 00PA0OTKH U MepepadOTKU MaTEPHUAJIOB,

HeTunossle cpeacTBa sl UCTIBITAHUI MaTEPUAJIOB, MOIypaOdpUKaTOB U U3ACTUH.
TexHONIOrHYECKHE MPOIECCHl TPOU3BOCTBA, 00PAOOTKH U MOAM(DUKALIMN MAaTEPHATIOB U
MOKPBITUM, IeTaJIeH U U3JCTUH.

CucreMsbl ynpaBieHUsl TEXHOJIOTMYECKUMU IIPOLECCAMH.

VM HHOBAaLIMOHHBIE PUCKU IIPH pEATU3aLUU IPOEKTOB U BHEAPEHUN HOBBIX TEXHOJIOTUH.
O6opynoBaHue, TEXHOJOIMYECKass OCHACTKA W IPUCIIOCOOJIEHHS IPOMBIIIIEHHbBIX
MIPOU3BOJICTB.

[IpyHIMIIBI [IPOTHO3UPOBAHUS CBOWCTB pa3IMYHBIX TIpPyHNl MaTepuaisoB, B T.4.
KOMIIO3UTOB U HAHOMAaTEpPHUaJOB.

JlernpoBaHHbIE MAIIMHOCTPOUTEIIbHBIE CILIABHI.

HepkaBeromiue (KOppO3HOHHOCTONKNE) IETHPOBAaHHBIE CTAIIH.

HHcTpyMEHTaNIbHBIE CTAIH U CIUIABBI.

KaponpouHsle U KapOCTONKHE MaTEPUATIBI.

XJ1ag0CTOMKUE MaTEPHUAIIBI.

PaguanmonHoCTOMKME MaTEpUAITHI.

N3HOoCOCTOIKIE MaTepurabl.

JlerupoBaHHblE YYT'YHBI (KOpPpPO3MOHHas CTOHKOCTb, INPUMEHEHHE B XHUMHYECKOM
TEXHOJIOTHH).

Cranu 1 criaBbl 1151 MTMIIEBON MPOMBIIIEHHOCTH.

AHTU(DPHUKINOHHBIE METAJUIMYECKUE MaTepUAIIbI.

TyromnaBkue MeTayuibl (KOPpPO3MOHHAS CTOMKOCTh W MPHUMEHEHHE B XUMHUYECKOU
TEXHOJIOTHH).

[TnacTMaccel ¢ TOPOIIKOBBIMYU HAIIOJIHUTEISIMHU.

Pe3unsbl. TexHomOTHMs NOTYyYEHHUsI, CBOMCTBA, MPUMEHEHHE B XUMHYECKON TEXHOJIOTHH.
Crekno. CoctaB, CBOWCTBa, XMMHYECKOE CONPOTUBJIECHHE, O0JACTH IMPUMEHEHHUS B
XAMHYECKOW TEXHOJIOTHH.

TexHHnueckas kepaMMKa B XUMUYECKON TEXHOJIOTHH.

Hewmerannuueckue aHTU()PUKLINOHHBIE MaTEpUAIIbIL.

XrMHYecKas 1eCTPYKIMsI TOJTMMEPHBIX MaTepHaJIOB.

Jlakokpacounsie mokpbiTus (JIKII) kak MeTos 3aluThl KOHCTPYKIIMOHHBIX MaTepHaioB
OT KOPPO3HUH.

BozneiictBue  OMoxumMuYeckMX M Ouonoruueckux  (akTopoB Ha  CBOiCTBa
HEMETAJUIMYECKUX KOHCTPYKIIMOHHBIX MaTEPHUAJIOB.

Kepamuka B pakeTHO-KOCMHUYECKOM MaIllMHOCTPOCHHH.

Kepamuka a1 xpaHeHUs! paIiOaKTUBHBIX OTXO/OB.

VY naponpounasi OpoHeBasi KEpaMHKa.

Kepamuka B ABUraTensix BHyTPEHHETO CTOPaHUSI.

Opranuyeckue MoJIMMepHbIE MOKPBITUS U OCHOBBI UX HAaHECEHHUSI.
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36. Heoprannueckue MOKPHITUS U CITOCOOBI X HAHECECHUS.

37. KoHCTpyKIIMOHHBIE MaTepUaIbl HA OCHOBE TpaduTa.

38. Kucnoroynopnas kepamuka u gapdop.

39. Matepuaiisl, IOIy4aeMble TUIABJICHUEM MPUPOIHBIX CUIIMKATOB.

40. Marepuaiibl sl TPOKIAI0K B XMMUYECKOM TEXHOJIOTHH.

41. YrnerpauToBbie MaTepHAaIbL.

42. CunrkaTHbIE HMAIIH.

43. Koppo3usi CHIIMKATHBIX MaTEPUAJIOB B YCIOBUSIX XUMUYECKUX ITPOU3BOICTB.

44. Xumuueckas JeCTPYKUHUs IOJMMEPHBIX MaTepualioB IMOJA JEHCTBHEM pacTBOPOB
JIEKTPOJINTOB.

45. CTOWKOCTh CHJIMKATHBIX MAaTEPHAJIOB K JICHCTBHUIO KHCIIOT H IIEITIOYCH.

46. BzaumoielcTBHE HEMETAUIMYECKUX  KOHCTPYKIIMOHHBIX ~ MaTE€pHajoB C  BOAOH
(BOJIOCTOMKOCTB).

47. IIpo4yHOCTb U pa3pylLIeHHE HEMETANINYECKMX MAaTEPUATIOB.

48. OcOOEHHOCTH B3aUMOJICHCTBUSL HEMETAJUIMYECKUX MaTepHalioB C arpecCUBHBIMU
cpelamu.

49. Koppo3noHHasi  (XMMHUYECKas) CTOMKOCTh HEMETAUIMYECKUX KOHCTPYKIIMOHHBIX
MaTepUajIoB B TEXHOJIOTMYECKUX PACTBOPAX CEPHOM KUCIIOTHI.

8.2. [IpuMepbl KOHTPOJILHBIX BONMPOCOB /IJIs1 TEKYIIETr0 KOHTPOJISI OCBOEHUSI TUCHUTLINHBI

Jlnsi  TeKymiero KOHTPOJISA MPENyCMOTPEHO 2 KOHTPOJIbHBIE paboThl (IO OJHOU
KOHTPOJILHOM paboTe Mo KaXIOMy paszelny), 3ammra pedepara. MakcuManbHas OIICHKA 3a
KOHTpOJIbHBIE paboThl coctaBisier 20 OamwioB 3a KakAyw. MakcuManbHas OICHKa 3a
KOHTpOJIbHBIE pa0oThl coctaBisieT 40 6amios, pedepara — 20 6amios-

Paznen 1. Ilpumepsl BonmpocoB K KOHTpPosbHO# pabore Ne 1. KonrTpoabHasi padora
coep:kuT 2 Bompoca, no 10 6ais10B 32 Bompoc.
Bonpoc 1.1.

1. Beibop mMaTepraioB ¢ 0COOBIMU MEXaHUYECKHUMHU M (PU3NUIECKUMHU CBOHCTBAMH.

2. MapTeHCUTHO-CTapEIOIINE CTAIH.

Bonpoc 1.2.
1. Kpurepuu paboTocrnocoOHOCTH MaTepHasoB.
2. Xene30HUKETEBBIE CIIIABHI.

Paznen 2. Ilpumepbl BONpocoB K KOHTPoJbHOII paGore Ne 2. KonrTpoabHasi padora
coiep:kuT 2 Bonpoca, no 10 6ais10B 3a Bompoc.
Bonpoc 2.1.

1. OcobeHHOCTH  XMMHUYECKHX UM  (U3MKO-MEXaHMYECKMX CBOMCTB  OOBEMHBIX
HAHOCTPYKTYPHBIX MaTEpHUAJIOB.

2. CamMOBOCCTaHaBJIMBAIOLIMECS MaTepHalIbl: MOJUMEPHI, KEpaMHUKa, METaJLIbI.

Bonpoc 2.2.

1. CnnaBel ¢ 0COOBIMU TETIOBBIMU U YIIPYTUMHU CBOWCTBAMHU.
2. MarautoTBepble MaTepuanbl. MarHUTOMSTKHE MaTepHAaIbL.
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8.3. Bonmpoch! 1J1si HTOTOBOT0 KOHTPOJISI OCBOEHHUs IUCHUTLUINHBI (1 ceMecTp — 9K3amen).

DK3aMEHAIIMOHHBI OWJIET BKIIOYAET KOHTPOJIBHBIE BOMPOCH MO pasaenam 1-3 paboueit

HPOrPaMMBI JACIMTUTAHBI u COJICPIKUT 3 BOIIpOCA.
1 Bompoc — 15 6amnnos, Bonpoc 2 — 15 6amnos, Bonpoc 3 — 10 Gayios.

How

N O

10.

11.
12.
13.
14.
15.
16.
17.

18.
19.

20.
21.
22.
23.
24.
25.
26.
217.

28.
29.

30.

31.

OcHoBHbI€ CBOMCTBAa MaTepHuanoB. PU3NKO-XUMHUECKHUE CBOICTBA.

Mexanuueckue cBoilcTBa. BpIOOp MarepuanoB ¢ 0COOBIMH MEXaHMYECKMMH U
($U3nIeCKUMHU CBOHCTBAMHU.

TexHomornyeckne CBOUCTBa.

OneHka KOHCTPYKIMOHHOM IIPOYHOCTH MAaTEpPUAIIOB.

OcobeHHOCTH TpeOOBaHUM K KOHCTPYKIIMOHHBIM BBICOKOIIPOUHBIM CTAJISIM.
CynocTpouTenbHble CTad. Y CI0BUsI pabOThI CyIOCTPOUTENBHBIX CTaled M CTajled IS
OypoBbIx miIaTGopM. OCHOBHBIE TEXHUYECKHE TpPEOOBaHMUS K CYHOCTPOUTEIIBHBIM
CTaJISIM.

JIuTeliHble BBICOKOIIPOYHBIE CTAIN C MAPTEHCUTHOU CTPYKTYPOH.

XnanocTolikue Mmarepuanbl. HukeneBble HHU3KOYIVIEPOJUCTBIE CTalM. AYCTEHUTHbBIE
ctainu. MeractaOuibHbIE ayCTEHUTHbIE CTalIH.

BrlicokonpouHble MapTEHCUTHO-CTAPEIOIINE CTANIH.

Jlutelinbie cranu.

JKene3oHuKeneBple CILIABBI.

AJIOMUHUH U €T0 CIUIaBBI.

TuTaH u ero cruiaBsl.

Menp u ee cruiaBsl.

XJagocToMKue HeMerauimueckue Marepuansl. [lmactmaccesl. Kiesmume wmarepuainsl.
Pe3unsbl.

Koppo3noHHO-CTONKNE MaTepHUAIIbI.

Koppo3uonHo-croiikue cranu. BinsHue Jerupyromux 3J€MEHTOB Ha KOPPO3HOHHYIO
CTOMKOCTB.

CnnaBel ¢ amlOMUHMEM, MarHueM, JUTHEM, OepwuideM; o01acTh NpUMEHEHHUs
CBEPXJIETKMX MaTepUajoB.

KOHCTpyKIIMOHHBIE CTaJli M CIUIaBbl Ha aJlOMUHUEBOM M THUTAaHOBOW OCHOBE,
KOMITO3UI[MOHHBIE MaTE€pHAJIbI.

CBepxTBEpABIE MAaTEPHAIIBL.

JKaponpouHsle 1 KapOCTONKHE MATEPHAIIBI.

OcCHOBHBIE TNPUHIUIBI KOMIIJIEKCHOTO JIETUPOBAHUSA JKAPOCTOMKUX U KapONPOYHBIX
MaTepuaios.

Knaccugukanuss TEXHONOTMH UW3rOTOBICHMS MOPHUCTHIX MarepuanoB. IIpumeHenue
MOPUCTBIX MaTEPHAJIOB.

[TopomikoBble  MaTepuansl. Marepuaibl, TONYYEHHbIE METOJAaMH  IOPOILIKOBOM
MeTaJLTypTUH.

Texnonornu u marepuans! 3D nevarn.

KoHncTpykimonusle 00beMHbIE HAHOMATEpUaJIbL.

OCHOBBI HAHOTEXHOJOTMM W KOHCTPYKIIMOHHBIE HAHOCTPYKTYPHBIE MaTepHaJIbI.
OCoOCHHOCTH  CTPYKTYpPHI ~ HAaHOKPUCTAUIMYECKHX  MaTepuasioB.  (OcoOeHHOCTH
XUMUYECKHMX M (U3UKO-MEXaHWYECKHX CBOMCTB OOBEMHBIX HAHOCTPYKTYPHBIX
MaTepHaIOB.

MexaHuuecknue CBOWCTBAa HEKOTOPHIX OOBEMHBIX HAHOMATEPHAJIOB (CTajlu, TUTAH U €ro
CIUIaBbl, AJTIOMHUHHUEBBIE CIUIAaBbl, TBEpJbl€ CIUIABbl, KEpaMHMKa, KOMIIO3UIMOHHBIE
MaTepuabl.

HoBble uHTENIEKTya IbHBIE MAaTEpUAIbL.
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32. CaMOBOCCTaHABIMBAIOIINECS MaTEPUAIIBI: TIOIMMEPHI, KepaMUKa, METaJIBI.

33. CBepXnpoBOAsIIIe MaTePUAIbI U TEXHOJIOTHH UX IPOU3BOJICTBA.

34. CrutaBbl ¢ 0COOBIMU TEILUIOBBIMH M YIIPYTHMH CBOMCTBAMHU.

35. MarHuTHBIE W BJIEKTPOTEXHUUYECKUE CTAIM M CIUIaBbl. MarHUTOTBEp/bIE MaTEpUabI.
MarauToMsirkue MaTepuabl.

36. AMop¢ubie Matepuaisl. O0IacTH NPUMEHEHUS] aMOP(HBIX METATMYECKUX CIIABOB.

q)OHI[ OLCHOYHLIX CPCACTB HNPUBEACH B BUAC OTACIBHOI'O AOKYMCHTA, ABJIAIOUICTOCA
HEOTHEMJIEMON YacThI0 OCHOBHOM 06pa30BaT€J'IBHOfI MporpamMmal.

8.4. CTpyKTypa H npuMepbl OMJIeTOB 15 2Kk3amena (1 cemectp).
Ix3amen mo gucuuiuinHe «CoépemeHHble U NEPCHEKMUBHbIE MAMEPUATILLY
npoBoAnTCcsS B 1 ceMecTpe M BKIIIOYAET KOHTPOJIBHBIE BOMPOCHI 1O pasaenam 1-3 paboueit
pOTrpaMMbl JTUCIUIUIMHBL. buier s 7k3amena coctouT u3 3 BOIPOCOB, OTHOCSIIMXCS K

YKa3aHHBIM pa3jieliaM.

[Tpumep Ounera 11 IK3amena:

«Ymeepoiwcoaror Munucmepcmeo Hayku u gvicuie2o oopazosanus PO
Poccuiickuii XMMHUKO-TEXHOJIOTHYECKU YHUBEPCUTET
umenn /I.. MenaejieeBa

3aB. Kadenpoi

T.A. Barpamsn Kadenpa nuHHOBaIIMOHHBIX MATEPUAJIOB U 3alIIUTHI OT
I
(Hoamuce) KOPPO3HH
«_ » 2025T. 22.04.01 MaTepuaJjioBeieHre U TEXHOJOTHH MATEPUAIOB

Marmucrepckasi nporpaMma —
«/IHHOBaLIMOHHBbIE MATEPUAJIbI U 3A1MTA OT KOPPO3HH»
CoBpeMeHHbIE M NIePCIIEKTHBHbIE MATEPHAJIbI

Buier Ne _

1. CnaBbl ¢ 0COOBIMHU TETIJIOBBIMM U YIPYTHMHU CBOHCTBaMH.

2. KOHCTpYKIIMOHHBIE CTAJIU U CIUIABHI HA ATFOMUHHUEBOI U TUTAHOBOW OCHOBE,
KOMIIO3UI[MOHHBIE MaTEPHAJIbl: KOMILIEKC JIETUPYIOLIUX IEMEHTOB, BPEHbIE IPUMECH, BUIBI
TEPMHUECKON 00pabOTKHU, COBPEMEHHbIE METO/1bI TIOBBIIIEHUSI KOMITJIEKCA CBOWCTB
KOHCTPYKLIMOHHBIX MaT€pPHAJIOB.

3. Bompoc o Teme pedepara.

9.1. PexoMeHayemasi JuTepaTypa
1. MenbaukoB, B.H. MarepuanoBenenie M TEXHOJOTMH COBPEMEHHBIX M IEPCHEKTUBHBIX
HEMETANTMUYECKUX MaTepuasioB [DJIeKTPOHHBIN pecypc]: yuebHoe nocobue / B.H. MenbHuKOB. -
DnekTpoH. aaH. - ExarepunoOypr: Yp®dV, 2013. 168 c.
2. TamumoB, 3. P. CoBpeMeHHBIE KOHCTPYKIMOHHBIE MaTepUaibl Uil MAalIMHOCTPOEHUS:
yuebHOoe mocodue / O. P. I'amumos, A. JI. AoaymmuH. — 3-¢ w3a., crep. — Cankr-IlerepOypr:
Jlann, 2020. — 268 c.
3. Connues, 0. I1. Cneunanbsable Matepraibl B MaminHocTpoeHuu: yueOnuk / 1O. I1. Connies,
E. W. Tlpsxun, B. 0. [Tuupaiinen. — 2-e u3a., ucnp, u jpomn. — Cankr-IlerepOypr: Jlans, 2022. —
664 c. — ISBN 978-5-8114-3921-8. — Tekct: >neKTpoHHBIH // JlaHb: d1EeKTPOHHO-OMOIMOTEeYHAS
cucrema. — URL: https://e.lanbook.com/book/206546
4. 3emckoB, 0. II. MarepuanoBenenue: ydebHoe mocoome / 0. Il. 3emckoB. — CaHKT-
[TetepOypr: Jlans, 2022. — 188 c. — ISBN 978-5-8114-3392-6. — Tekct: »nekTpoHHbIH // JlaHb:
3IIEKTPOHHO-OnOmoreunas cucrema. — URL: https://e.lanbook.com/book/206225
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Jononnumensnasn rumepamypa

1. Canynos, C. B. MarepuanoBenenue : yueoHoe nocodue / C. B. CanyHOB. — 2-€ uU3J., UCTIp. U
non. — Cankr-IlerepOypr: Jlawp, 2022. — 208 c¢. — ISBN 978-5-8114-1793-3. — Tekcr:
AJIEKTPOHHBIN // Jlanb: ANEKTPOHHO-OMOIMOTeYHAS cucrema. — URL:
https://e.lanbook.com/book/211805.

2. 3ybapes, 0. M. CoBpeMeHHbIE HHCTPYMEHTaAIbHbIE MaTepuaisl: yueonuk / 0. M. 3ybapes. —
2-e u3x., ucnp. u jom. — Cankr-IlerepOypr: Jlans, 2022. — 304 ¢. — ISBN 978-5-8114-0832-0. —
Tekct:  anekTpoHHbld //  JlaHb:  JnMeKTpoHHO-OMOnMmMoTeunas  cucrema. —  URL:
https://e.lanbook.com/book/210758

3. Hanomatepmanel u HaHoTexHosioruu: y4deOHuk s By3oB / E. W. Ilpaxun, C. A.
Bonorxanuna, A. II. IlerkoBa, O. FO. I'an3ynenko. — 2-¢ u3a., crep. — Cankr-IletepOypr:
Jlanp, 2022. — 372 c. — ISBN 978-5-8114-9299-2. — Tekct: snexkTpoHHbI / JlaHb:
3eKTpOHHO-0MOIMoTeynas cuctema. — URL: https://e.lanbook.com/book/189483

9.2. PexoMeHyeMble HCTOYHMKH HAYYHO-TeXHUYeCKOil nHpopManun
— PazgaTouHbIi WIUTIOCTPAaTUBHBINA MaTepUa K JICKIUIM.
— IIpeseHTanuu K JeKIUsIM.

Hay4Ho-TexHHueCcKue KypHAaJIbI:

. MarepuanoBenenue. ISSN 1684-579X
. [lepcnextuBHbie MaTepuansl. ISSN 2075-1133
. Koncrpykuunu u3 komno3urmonseix Mmatepuaios. ISSN 2073-2562
. Hanorexnonorun. Hayka u mpousBoactso. ISSN 2306-0581
. Hanorexnonoruu: pa3padotka, npumenenue - XXI Bek. ISSN 2225-0980
. HanoTexHonoruu B CTpOUTENbCTBE: HAYUHBINH HHTEpHET-KypHaIL. ISSN 2075-8545
. Hayka B Poccuu. ISSN 0869-7078
. Hayka u obpazoBanme. ISSN 2073-8129

. Haykoemxue texnonoruu. ISSN 1999-8465
10. Hayunoe o6o3penwue. ISSN 1815-4972
11. Poccuiickue nHanotexHomoruu. ISSN 1992-7223
12. Crekio u kepamuka. ISSN 0131-9582

\OOO\]O\UI-PUJNH

Pecypchl nH(pOpMaMOHHO—TENEeKOMMYHUKAIMOHHOM ceTu HTepHeT:
http://bookfi.org/g/ - BookFinder. Camas Gospmiasi snekTpoHHas OuOmroreka pyHera. [Tomck
KHHT U KypHAJIOB
http://www.rsl.ru - Poccuiickas I'ocynapcrBennas bubnnoreka
http://www.gpntb.ru - TocymnapcTBeHHas my0OaryHas HaydHO-TeXHUYeCKass Onbnnoreka Poccun
http://lib.msu.su - Hayunas 6ubiaroreka MOCKOBCKOTO TOCYIapCTBEHHOTO YHHBEPCUTETA
http://window.edu.ru - TlomHoTekcTOBasi OHONMOTEKAa YYEOHBIX U Y4EOHO-METOJAUYECKUX
MaTepHaioB
http://www.fips.ru/cdfi/fips2009.dll - Caiir ®UIIC. Uudopmarus o maTeHTax
http://findebookee.com/ - mouckoBas cucrema 1Mo KHUram
http://elibrary.ru - Hayunas snekTponHas 6ubnmnoreka

9.3. CpeacrBa obecneyeHusi 0CBOEHHUS THCIUTIIUHBI
Jlns  peanuzanmu  pabouyeil mporpaMMbl  TMOATOTOBJIEHBI  CIEAYIONIHE CPEACTBA
obecreye st OCBOEHUS TUCLIUITIAHBI:
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— KOMIIBIOTEPHBIE TPE3CHTAIIMA HHTEPAKTUBHBIX JIeKIUi — 17, (o01iee uncio cnaimaoB —
340);

— 0aHK TECTOBBIX 3aJaHHMH Ul TEKYIIEr0 KOHTPOJIS OCBOCHMS IUCLUILUIMHBI (00Liee
qrciI0 Borpocos — 50);

— 0aHK TECTOBBIX 3aJ@aHMi JUIS UTOTOBOTO KOHTPOJISI OCBOCHHUS TUCIUILIMHBI (0OIce
YHCII0 BOMPOCOB — 36).

10. MIEPEYEHb HH®OPMAIIMOHHBIX TEXHOJIOT U,
NCITIOJIb3YEMBIX B OBPA3OBATEJIBHOM ITPOLECCE

Nudopmanronnyro HOJIEPKKY U3Y4YCHHS JUCITUTUIAHBI OCYIIIECTBIISICT
Nudopmannonno-o6ubnnoreunsii nentp (MBL)) PXTY wum. .M. MenzneneeBa, KOTOpPBI
obecrieunBaeT OOYyYalOIUXCA OCHOBHOM y4eOHOH, Y4YeOHO-METOAMYECKOM M Hay4YHOU
JUTEPaTypoid, HEOOXOIUMOHN JJIsi OpraHu3aluy 00pa3oBaTEIBLHOIO Mpolecca MO JAUCIUILINHE.
O6muit 06eM MHOTOOTpacaeBoro ¢houaa MBIl ma 01.01.2025 r. cocraBnser 1 563 142 k3.

@®onp UBIL[ pacnomaraer y4eOHOHM, y4eOHO-METOAMYECKOM M Hay4YHO-TEXHUYECKOU
JIUTEepaTypoil B opMe MeuaTHBIX M DJIEKTPOHHBIX M3/IaHUH, a TaKKe BKIIIOYaeT o(HIHabHbIE,
CHpaBOYHO-OMONMMOTpaduueckre, CHEIHaTU3uPOBAHHBIE OTEYECTBEHHBIE M 3apyOeKHbIE
nepuoanueckue u  uHbopManumonnele u3ganHus. MBIl  obecmeunmBaer  moctym K
npodeccuoHaIbHBIM 0a3aM TaHHBIX, HHPOPMALMOHHBIM, CIIPABOYHBIM M MOMCKOBBIM CHCTEMaM.

Kaxapiii oOyuatoiuiicss odecrieueH cBOOOJHBIM JIOCTYIIOM U3 JH000H TOYKH, B KOTOPOU
uMeeTcs JocTyn K cetu MHTepHeT W K 3JeKTpoHHO-OuOimoreunoit cucreme (DBC)
YHuBepcutera, KOTOpas COJIEPKUT pa3inyHble M3JaHUS 10 OCHOBHBIM H3Y4a€MbIM
JUCHUTUTMHAM M C(pOPMHPOBaHA IO COTJIACOBAHMIO C MPaBOOOIagaTes MU Y4eOHOW U yueOHo-
METOUYECKON JTUTEPATYPHI.

Jns  OGojmee TOTHOTO M ONEPAaTHBHOTO  CIPAaBOYHO-OMOMMorpaduyeckoro u
uHpopmanmonHoro obciyxuBanus B MBI peanuzoBana TexHoIorus DIEKTPOHHON JOCTaBKU
JIOKYMEHTOB.

[TonHbIil mepedeHb DSIEKTPOHHBIX HH(DOPMALMOHHBIX PECYPCOB, HCIOIB3YEMBIX B
nporuecce 00y4eHusl, MPeICTaBIeH B OCHOBHOW 00pa30BaTeNIbHON MporpamMmme.

11. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE JUCIMITJINHbI

B coorBeTcTBUM ¢ y4eOHBIM IUIAHOM 3aHATUSA MO AucuuImiuHe «Coepemennvie u
nepcneKkmugHvle Mamepuanvly TPOBOIATCS B (QopMe IEeKUUil, NMPaKTUYECKUX 3aHATHH H
CaMOCTOSITENIbHON paboThl 00yUaroIerocs.

11.1. O6opynoBanune, HeoOX0AMMOe B 00pa30BaTeIbHOM MpoLecce:

- Jlexnmonnas yd4eOHast ayauTopus, OOOpYyJOBaHHAS OJIIEKTPOHHBIMH CPEICTBAMH
JIEMOHCTpallMi (KOMIBIOTEP CO CpPEACTBAMHU 3BYKOBOCIIPOU3BEJCHMS, MPOEKTOp, JKpaH) U
yueOHOI MeOenblo.

- bubnuoteka, nmeromas paboune KOMIBIOTEPHBIE MECTa Uil CTYJEHTOB, OCHAILICHHbIE
KOMITIBIOTEPAaMH C BBIXOJO0M B I/IHTepHeT " JOCTYIIOM K Oazam JaHHBbIX.

11.2. YueOHO-HATIAAHBbIE TOCOOUSA:

Kommiekt mnpeseHTanuii K JIEKIMOHHBIM KypcaMm; HaOOpbl 00pa3lioB pazIudHbIX
MaTepHaloB U MMOKPHITUH.
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11.3. KomnbioTepbl, HHPOPMAIHOHHO-TEJIeKOMMYHUKANIMOHHBIE CETH, ANIMAPATHO-
NMPOrpaMMHbIE U ayANOBU3YaJIbHbIE CPEACTBA:

[lepcoHanbHble KOMIIBIOTEPHI, YKOMILUIEKTOBaHHbIE mpourpeiBateasiMu CD u DVD,
IPUHTEpPAMH M I[POTPAMMHBIMH  CpPEACTBAMM, IPOEKTOPBI, JKpaHbl; ayJUTOPUU  CO
CTaIlMIOHAPHBIMU KOMILJIEKCAMU OTOOpaXkeHusl HH(pOpMaLuu ¢ JTH0O60Tr0 3JIEKTPOHHOTO HOCHUTEIIS;
WEB-kameps1; nugpoBoil QoToanmapaT; KONUpOBAJIbHBIC ammaparbl, JOKajJbHas CeThb C
BbIX010M B lHTEpHeT.

11.4. IleyaTHbIE U JIEKTPOHHBIE 00pa3oBaTe/ibHbIEe H HH(POPMALIMOHHBbIE PecypChl:

WudopmMalimoHHO-METOANYECKHE MaTepHaibl: ydeOHble MOCOOUS M0  JUCHHUIUIMHAM
BapUATHBHOW YaCTH MPOTPAMMBbI; METOIUYECKHE DPEKOMEHIAMH K TPAKTUYCCKHM 3aHITHUSIM;
paBI[aTO‘-IHBIﬁ MaTcCpual K JICKHMOHHBIM KypCaM; 3JICKTPOHHBIC y‘-Ie6HBIe U3JaHus 110 JUCHUIlJIMHaM
BapUATHBHOW YaCTH, HAYYHO-TIOMYJISIPHBIC YJICKTPOHHBIC U3IaHHSL.

DJeKTpOHHBIE 00pa30oBaTellbHBIC PECYpChl: KadenpanbHble OHOIMOTEKH 3JIEKTPOHHBIX
W3JIaHUI TI0 JIUCIUILTMHAM BapUaTHBHOM YacTH; AJICKTPOHHBIC ITPE3CHTAIMH K Pa3JieliaM JICKIIMOHHBIX
KYpCOB; y4eOHO-METOMUECKUe pa3paboTKH Kadenpbl B AJIEKTPOHHOM BHJIE; OYKJIEThI M KaTaJlord
000py/IOBaHMs1, CIIPABOYHUKH T10 ChIPHEBBIM MaTepHaiaM, CIIPABOYHHKHU 10 HAWITYYIIIAM JIOCTYITHBIM
TCXHOJIOTHAM  DJICKTPOXMMHUUYCCKUX  IMPOM3BOJACTB; CIIPABOYHBLIC MATCpHaibl B IICYATHOM H
ANIEKTPOHHOM BHJIC; HICKTPOHHAS KapTOTEKa 10 PEHTIeHO(a30BOMY aHAITU3Y.

11.5. IlepeyeHb JUIEH3MOHHOTO POTPAMMHOI0 00ecreYeH s :
[ToyHBI TIEepeYeHHb JIMIICH3WOHHOTO TPOrPAaMMHOTO  OOECIICUCHHUs MPEACTaBIICH
B OCHOBHOI 00pa30BaTeIbHON Mporpamme.

12. TPEBOBAHUSA K OHEHKE KAYECTBA OCBOEHMUS ITPOT'PAMMBI

HaumenoBanue DopMBI H METO/IbI
OcHOBHBIE IOKA3ATEJIH OLIEHKH
pa3jaeiioB KOHTPOJISI M OLIEHKH

3uaem:
- ¢usnueckue, xumudeckue, | OrneHka 3a
MEXaHHYeCKHe, TEXHOJOTHYECKHe U | KOHTPOIbHYIO padoTy

JKCIUTyaTallMOHHBIE cBoiictBa | Nel
METAJNINYECKUX, HeMeTauMueckux Hu | OleHKa 3a IK3ameH
KOMITO3UIIMOHHBIX MaTepuasoB

Pa3IMYHOIO HA3HAYEHHs, B TOM YHCIE

HaHOMAaTEepHaJIOB;

- CIIOCOOBI OIICHKHK HaACKHOCTHU
n JOJIOBCYHOCTHU MaTcpHraJioB u

Paznes 1. O0mue NpUHIUNBI | KOHEYHBIX U3JIeIuH, UCIIONIB3Ys
BbIOOpa MaTepuajIoB CBEJCHMS O B3aMMOCBA3M COCTaBa,
CTPYKTYpbl M 3KCIUIyaTallMOHHBIX
CBOICTB;
- TEHJIEHIHMM DPa3BUTUA U
JOCTUKEHUS TEXHOJIOTH
IIPOU3BOJICTBA 00paboTKH
KOHCTPYKLHOHHBIX,

WHCTPYMEHTAIbHBIX, KOMIIO3UIIMOHHBIX
Y MHBIX MaTE€pHUaJIOB;

Ymeem:

- CBs3bIBaTh (hU3MYECKUE U
XUMHUYECKHE CBOMCTBA MaTepUaloB M
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MPOLIECCHI, TPOTEKAIME B HHUX C
TEXHOJIOTHICCKIMHU Iporeccamu
MIPOU3BO/ICTBA, 00paboTKn u
nepepadoOTKH ~ MaTepuasoB U HX
IKCIUTyaTaAlMOHHON HA/ICKHOCTBIO U
JOJITOBEYHOCTBIO;

- UCIIOIb30BaTh 3HAHMS
TEOPETUUCCKUX OCHOB
MaTCpruaJIOBCACHUSA n TCXHOJIOI'MHN
COBPEMEHHBIX MaTepHaioB pH
pCIICHUM KOHKPCTHBIX IPHUKIIAJHBIX
3a/1a4;

- AHAJIIM3UPOBATH IMPUYIHNHBL

YXyALICHUS JKCILTyaTallMOHHBIX
CBOMCTB MaTepualioB M IpeajiaraTh
000CHOBaHHbIE BapUaHTHI ux
YIIY4IICHHS

Braoeem:

- HaBbIKAMU BBIOOpA
pallMOHAIBHOTO  METOJIa  MOJIYYCHHS
W3 IeIHiA B 3aBUCHUMOCTHU oT
(YHKITMOHATILHOTO Ha3HAYCHUS
MaTepuasos, TEXHOJIOTUYECKHX
TpeOOBaHMI K 15631 (121 (0) u

BO3MO)KHOCTEH MPOU3BOJICTBA;

- HaBbIKaMH OIIPCACIICHUA
TEXHHYECKHX M (PU3MKO-XMMUYECKUX
XapaKTCPUCTHUK METAJNIMYCCKUX,
HEMETAJUINYECKUX M KOMIIO3HIIMOHHBIX
MaTEepHAJIOB Pa3IMYHOTO Ha3HAYCHUS, B
TOM YHCJI€ HAHOMATEpHUaJOB, a TAKKe
Croco0aMu X MOJUGPUIIMPOBAHUS;

- HOBBIMH  TEOPETHYECKUMHU
MOJXOJaMU W TPUHIMIIAMHA JTA3alHA
MaTepHaJioB € 33JaHHBIMU CBOWCTBaMH;

Pa3nes 2. ®DyHKIMOHAIbHBIE
MaTepHAaJIbl

3uaem.

- ¢usnvecKkue, XUMHUYECKHUE,
MEXaHUYECKHE, TEXHOJOTHUYECKUE U
JKCIUTyaTallHOHHBIE CBOICTBa
METAUINYECKUX, HEMETAUNIMYECKUX U
KOMITO3UITMOHHBIX MaTepuasioB
pPa3IMYHOTO HA3HAYEHHUsS, B TOM UHCIE
HaHOMAaTEPHAJIOB;

- CIOCOOBI OIICHKH HaJICKHOCTH
W JOJTOBEYHOCTH  MaTepUaiOB |
KOHEYHBIX 17631 (S11707 8 UCIIONb3Ys
CBEJICHWS O B3aMMOCBS3U COCTaBa,
CTPYKTYPhl M JKCIUTyaTallMOHHBIX
CBOICTB;

- TEHJACHIMU pPa3BUTHI U
JIOCTYKCHUS TEXHOJIOTHI1

OrenHka 3a
KOHTPOJIbHYIO paboTy
Nel

Ouenka 3a peepar
OrneHka 3a IK3amen
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IIPOU3BOJICTBA 00paboTKn
KOHCTPYKIIMOHHBIX,
WHCTPYMEHTAIBHBIX, KOMITO3UI[HOHHBIX
Y MHBIX MaTepPHAJIOB;

Ymeem:

- CBi3bIBaTh (pU3MUECKUE U
XMMUYECKHE CBOWMCTBA MAaTepHajoB M
MPOIECChl, TPOTEKAINMEe B HHUX C
TEXHOJIOTUIECKUMHU nporeccamMmu
MIPOM3BOICTBA, 00paboTku u
nepepaboTKM ~ MarepuaioB W HX
AKCILUTYaTallAOHHOW HAJIe)KHOCTBIO U
JI0JATOBEYHOCTHIO;

- UCIIOJIb30BATh 3HaHUS
TEOPETUUECKUX OCHOB
MaTePUATIOBE/ICHUSI W TEXHOJOTHHU
COBPEMEHHBIX MaTepHajoB npu
pEIICHUA KOHKPETHBIX TPUKIIATHBIX
3ajau;

- aHaJIW3UpOBaTh  MPHYUHBI

YXYALICHUS 9KCILTyaTalldOHHBIX
CBOWCTB MaTepUAIOB W IMpeajiararb
000CHOBaAHHBIE BapUaHThI Hx
YIYAIICHUS

Bnaoeem:

- HaBBIKAMU BEIOOpA
paIMOHAJIBLHOIO  METOJA  IMOJIYYCHHS
H3ICIUN B 3aBUCHMOCTH oT
(O YHKITMOHATILHOTO Ha3HAYEHMS
MaTepHaJIoB, TEXHOJIOTHYECKHUX
TpeOoBaHMi K 1531 (1171 00) u

BO3MOKHOCTEH ITPOU3BOJICTBA;

- HaBBIKAMH  ONpEJENICHUs
TEXHUUYECKUX U (PU3UKO-XUMUYECKUX
XapaKTepUCTUK METAJUINYECKHUX,
HEMETAJTTNYECKUX M KOMITO3UIIMOHHBIX
MaTEpUAJIOB Pa3JINYHOTO HA3HAYEHUS, B
TOM YHCJIE HAHOMATEPHUAJIOB, a TAKKE
crioco6amMu UxX MOIU(UIIMPOBAHUS;

- HOBBIMH  TEOPETHYECKUMHU
MOJXOAaMU W MPUHIUIAMHU JHU3aiiHa
MaTepUaJIoB € 3aJaHHBIMU CBONCTBaMH;
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Pa3gen 3. HanorexHoJoruu u
HOBbI€ HHTEJJIEKTYaJIbHbIE
MaTepHuabl

Suaem:

- (¢u3nYecKue, XUMHUYECKHUE,
MEXaHHUYECKHE, TEXHOJOTHYECKUE U
9KCILTyaTal[MOHHbBIC CBOICTBA
METAUIMYECKUX, HEMETAJUIMYECKUX U
KOMITO3UI[HOHHBIX MaTEpHUAJIOB
Pa3MMYHOTO HA3HAYCHHS, B TOM YHUCIC
HaHOMATEPHAJIOB;

- CIIOCOOBI OIEHKU HAIACKHOCTHU
W JIOJITOBEYHOCTH  MAaTEepHAIOB U
KOHCYHBIX U3ICIHH, UCTIONB3YS
CBEJCHHS O B3aMMOCBS3U COCTaBa,
CTPYKTYphl ¥ DKCIUTyaTaIllHOHHBIX
CBOICTB;

- TEHICHIMH  Pa3BUTHI W

JOCTYOKCHUS TEXHOJIOTHI
MIPOU3BOJICTBA 00paboTKH
KOHCTPYKLMOHHBIX,

MHCTPYMEHTAJIbHBIX, KOMIO3HIIMOHHBIX
Y MHBIX MaTePHAJIOB;

Ymeem:

- CBsA3bIBaTh (DU3UYUCCKUE U
XMMHYECKHE CBOWCTBa MaTepualioB MU
NpPOIIECCHI, TMPOTEKAIOIUE B HUX C
TEXHOJIOTUYECKUMHU nporeccaMu
MIPOU3BO/ICTBA, 00paboTKN U
nepepaboTKH ~ MarepualoB H X
IKCIUTyaTallMOHHON HA/IC)KHOCTBIO U
J0JITOBEYHOCTHIO;

- WCIIOJIBH30BATh 3HAHUS
TEOPETHYECKUX OCHOB
MATEPUANIOBEJICHUS W TEXHOJOTHH
COBPEMEHHBIX MaTepuaoB pu
PCLICHUN KOHKPETHBIX MPUKIATHBIX
3ajay;

- aHAIM3UPOBATh  MPUYHUHBI

YXYALIECHUS 9KCIITyaTaIMOHHBIX
CBOWCTB MaTepUAIOB W IMpeajiararb
000CHOBaHHEBIE BapUaHTHI 1704
VITyqIIeHUS

Bnaoeem:

- HaBBIKAMHU BBIOOpA
paIMOHaIFHOTO  METOJa  MOTYYCHHUS
H3ICTAN B 3aBUCHUMOCTH oT
(YHKITMOHATILHOTO Ha3HAYCHMS
MaTepHaJIOB, TEXHOJOTHYECKUX
TpeOoBaHUi K 15631 (1170 00) U

BO3MOXHOCTEW MPOU3BOCTBA;

- HaBBIKAMH ONpEACIICHUS
TCXHUYCCKUX U q)HSI/IKO-XPIMI/I‘{eCKI/IX
XapaKTEePUCTUK METaJJIMYECKUX,
HEMCTAJUIMYCCKUX WU KOMITO3UIIMOHHBIX

OreHka 3a
KOHTPOJIBHYIO paboTy
No2

Ornenka 3a pedepar
OueHka 3a IK3amen
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MaTCpruaJIOB Ppa3JIMYHOTO HA3HAYCHHS, B
TOM YHCIIE HAHOMATepHAalOB, a TaKKe
croco0amMu uX MOAU(UIIMPOBAHUS;

- HOBBIMH  TCOPETUYCCKHMHU
MOJXOJAMU M TPUHIMIIAMHA JHA3alHA
MaTepHrajoB ¢ 3aJaHHBIMH CBOMCTBAMH;

13. OCOBEHHOCTH OPI'"AHU3 AU OBPA30OBATEJIBHOT'O ITPOLECCA JJIs1
HNHBAJINAOB N JINL C OIT'PAHUYEHHBIMUA BO3MOKHOCTAMMU 310POBbs

OOyueHne WHBAIMJAOB W JMII C OrPAaHUMYCHHBIMH BO3MOXKHOCTSIMH  3JIOPOBBS
OCYIIECTBIISIETCS] B COOTBETCTBHH C:

— IlopsakoM oOpraHu3alii W OCYHIECTBICHUS O00pPa30BaTEIbHON JAEATEIHHOCTH TI0
o0Opa3oBaTeNbHBIM MpOrpaMMaM — MporpamMmaMm OakanaBpuara, MpOrpaMMaM CIICHHUATUTETa,
nporpammam maructparypsl (IIpuka3z Muno6puaayku PO ot 05.04.2017 Ne 301);

— Ilonoxennem o0 TOpPSAKE OpraHU3allud W OCYILECTBICHHS 00pa3oBaTeIbHOU
NEeSITeTPHOCTH 1O 00pa3oBaTeNbHBIM IPOrpaMMaM BBICHIETO OOpa30BaHUS — IpOrpaMMmam
OakamaBpuaTta, IporpaMMaM CHEIHaTUTeTa, MpPOrpaMMaM MarucTparypbl QeneparbHOTO
TOCYJapCTBEHHOTO OO/DKETHOTO 00pa30BaTEeNIbHOTO YUYPEXKIEHHUS BBICIIETO 00pa3oBaHUs
«Poccuiickuii XUMHKO-TeXHOJOrHUeckuii ynuBepcuteT umenu [.M. MenaeneeBay, IpUHITHIM
pemenueM Yuenoro coBera PXTY um. JI.U. Menneneera ot 28.12.2022, npotokon Ne 5;

— MeroanyeckuMu pEeKOMEHAAMSIMH IO OpraHH3alMi 00pa30BaTENBHOIO Mpollecca
Uis  OOy4YeHHs WHBAIUAOB W JIMI] C OrPAaHUYEHHBIMH BO3MOXKHOCTSIMH  3JI0POBBSI B
00pa30BaTeNbHBIX OpPraHU3aIUAX BBICIIErO 00pa3oBaHHsA, B TOM 4YHCJIE OCHAIIEHHOCTU
00pa3oBarenbHOro mpoliecca (YyTBEpKIeHbI 3aMmecTuTesieM Munuctpa oOpazoBanus U Hayku PO
A.A. Kimumosbeim ot 08.04.2014 Ne AK-44/058H).
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JlonmosiHeHMs1 M U3MeHEHHsI K padodell mporpaMme I CIUAIINHbBI

«CoBpeMeHHbIE U NepCHeKTUBHbIE MATEPUATBD)
OCHOBHOI1 00pa30oBaTeJIbHOI IPOrpaMMbl
22.04.01 MaTepuajioBeleHHE U TEXHOJIOTMHA MATEPHUAJIOB

MarucCrepckas nporpamma

«HHOBAIMOHHDBIE MaTEpPHAJIbI U 3aIHUTA 0T KOPPO3UH»

®opma 00yueHus: ouHas

Howmep
OcHOBaHME BHECEHU
n3MeHeHus/ CopepxaHue JOMOTHCHUS/ H3MEHEHUS
A3MEHEHUS/ NOIMOTHEHUI
JIOIIOJIHEHUS

MIPOTOKOJI 3acelaHus Y YeHOTO
1. coBera Ne oT

« » 20 1.
MIPOTOKOJI 3acelaHusl Y YeHOTO
coBera Ne oT

« » 20 1.
MIPOTOKOJI 3acelaHusl Y YEHOTO
coBera Ne oT

« » 20 1.
MIPOTOKOJI 3acelaHusl Y YeHOTO
coBera Ne oT

« » 20 1.
MIPOTOKOJI 3acelaHusl Y YeHOTO
coBera Ne oT

« » 20 1.
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MuHHMCTEepPCTBO HAYKH M BbICcIIero oopasoBanus Poccuiickoii @enepanun
(denepanbHoe rocy1apcTBeHHOE OK0IKeTHOE 00pa3oBaTesibHOE YUpeKIeHne
BbICIIET0 00pa3oBaHUs
«Poccuiicknil XUMHMKO-TEXHOJIOTHYeCKHUI YHUBEPCUTET
uMmenn /I.A. MenaeneeBa

«YTBEPXKXIAEHO»
Ha 3ace/laHuy Y YE€HOTO COBETa
PXTY uwm. JI.1. Menaeneera

npotokod Ne 30 ot «30» utonst 2025 r.

PABOYASA TIPOT'PAMMA JUCHUITVIMHBI

«CoBpeMeHHbIe MeTOIbI HCCIETOBAHUS MATEPUAJIOBY
HanpasJ/ieHue nmoaAroToBKu
22.04.01 MarepuaJjioBeJlecHHe M TEXHOJIOTMHA MATEPHAIOB
Marucrepckasi nporpaMmma

«AHHOBATMOHHDBIE MAaTECPHAJIBI H 3alIIMTA 0T KOPPO3UMN»

KBanudukanusa «Marucrp»

Mocksa 2025



[Iporpamma cocraBiieHa AOLEHTOM Kadeapbl WHHOBAIIMOHHBIX MaTEPHAIOB M 3alllUTHl OT

Koppo3uu A.A. AGpaiioBsiM

[TporpammMa paccMoOTpeHa U 0700peHa Ha 3acelaHuM Kadeapbl HHHOBAIIMOHHBIX MAaTEPHAaJOB U
3ammUThI OT KOppo3uu «29» ampens 2025 r., mporokon Ne 9.



1. IIEJIb ¥ 3AJJAYM U CIUTIIIMHBI

[IporpaMmma coctaBieHa B  COOTBETCTBMM ¢  TpeboBanusimu  DenepanbHOro
TOCY/IapCTBEHHOTO0 00Pa30BaTEIBLHOTO CTAHJIAPTa BBICHIETO OOpa3oBaHUS — MarucTparypa
10 HanpaBJeHUO TOATOTOBKU 22.04.01 Mamepuanoseoenue u mexmonouu mamepuanos
(®1OC BO), pexomenmanusiMu MeTOOUYECKON KOMUCCUHM W  HAKOIUICHHBIM  OIBITOM
NpenofaBaHusl TUCUUIUIUHBI Kageopoil UHHOBAUUOHHBLIX MAMEPUANO8 U 3AUWUMbL Om
koppo3uu PXTY um. [I.1. MenneneeBa. I[IporpamMmma paccuutaHa Ha U3y4YEHHE NHUCIUILUIMHBI B
TE€YEHHE OJIHOTO CEeMEeCTpa.

Hucuunnuna «Coeépemennvie Memoobl UCCIe008AHUA MAMEPUATOE» OTHOCUTCS K
00s3aTeNbHOM YaCTH IUCHUIUIMH yueOHoro miuaHa. [IporpaMma TUCHUIUIMHBI TPEAIOIaraeT, YTo
oOydJaromuecss WMEIT TEOPEeTHYECKYHd M MPAKTUYECKYI0 TIOJTOTOBKY B 00JIacTH
MaTepuaIoBECHUS U 3aIIUTHI OT KOPPO3HH.

Heap AUCHUIUINHBI — POPMUPOBAHUE HABBHIKOB HCIIOJIB30BAHUSI COBPEMEHHBIX METOJ/IOB
UCCIICIOBAaHMsI TIPU OLEHKE KauyecTBa MaTepHalloB U TMOKPBITUA U HCIOJNb30BAHHE HX
Pe3yNIBTAaTOB B POPECCHOHATBLHON e TCIIEHOCTH.

3agaun AUCHUILIMHBI — JaTh OCHOBHBIE 3HAHUS IO IMPAKTUYECKH BCEM H3BECTHBIM
METO/IaM HMCCIICIOBAHUS U TECTUPOBAHUS MOKPBHITUMA, KaK TPAJAUIIMOHHBIM, XOPOIIO U3BECTHBIM,
TaKk M COBPEMEHHBIM METOAMKAaM HCCIEJJOBaHUS C TNPUMEHEHHEM OO0OpYyIOBaHHs HOBOTO
MTOKOJICHHS;

- MOHMMAaHHE MPUHLHUIIOB YCTPOMCTBA W pabOTHl TUIIOBBIX MPUOOPOB U ammaparypsbl,
UCIIOJIb3YEMBIX B JIaHHBIX METOJIaX, CIHOCOOOB TMPUTOTOBJICHUS W TMOATOTOBKH OOpaslioB,
00paboTKM M aHAJIM3a PETUCTPUPYEMBIX XapPAKTEPUCTUK U HCTOUYHUKOB BO3MOXHBIX OILIUOOK,
OTpeJIeTICHUSI TOYHOCTH HKCIIEPUMEHTOB U UX OTPAHUYCHUMN.

Hucuunnuna «Coepemennble Memoobl UCCIE008AHUA MAMEPUATNE) TIPETIONACTCSI BO 2
cemectpe. KoOHTpOib ycrmeBaeMOCTH CTYIEHTOB BEIETCS IO TNPUHITOW B YHUBEPCUTETE
PEUTHHIOBOM CUCTEME.

PabGouass mporpamMma JHCHMIUIMHBI MOXET OBITh peaau30BaHa C NPUMCHCHHEM
AIIEKTPOHHBIX 00pa30BaTENbHBIX TEXHOJIOTUH M DIIEKTPOHHOTO OOYYEHHS TMOJHOCTHIO WU
YaCTUYHO.

2. TPEBOBAHMUS K PE3YJIBbTATAM OCBOEHUS IUCHUIIJIMHBI

N3ydyeHne nuCHUIUIMHBI HAlpaBJIEHO Ha NPUOOpPETEHHE CIEAYIOIIUX KOMIeTeHUMi M
HHAUKATOPOB MX JOCTHKECHUSA

YHI/IBepcaJILHLIe KOMIIETCHIUU 1 UHIAUKATOPbI UX TOCTHKCHUSA:

HanmenoBanue
KaTeropuu Kong u HauMeHOBaHuE Kon n HauMeHoBaHMEe WHIUKATOPA JTOCTHKEHUS
(rpymibr) YK YK
YK
VK-1.1. 3HaeT OPUHIUIIEL cbopa
VK-1. Crrocoben PHHI pa,
KiaccupuIupoBanus, aHaiu3a W 0000IICHUS
OCYUIIECTBIISTh
uH(popMaIuy, CIIOCOOBI HCIIOIb30BaHUA

KPUTHYECKUI aHAJIN3

CucremMHOE U o
MPOOJIEMHBIX CUTYyallul

i poBEIX pecypcoB HHPOpMaITUK

KPUTHYECKOE VK-1.2. VYmMmeer COOTHOCUTH pPa3HOpPOJHBIE
Ha OCHOBE CUCTEMHOI'0
MBIIIIEHHE - ABJIEHUST W HWH(GOPMALUIO, CUCTEMAaTU3UPOBAThH
’ ux B pamKax M30paHHBIX BUJIOB
BbIpa0aTHIBATh

. . npodeccuoHaNbHOM e TeNIbHOCTH
CTpaTeruio JeicTBUi




Ob6menpodeccnoHabHbIe KOMIIETEHIIUN U HHAUKATOPBI UX JOCTHKEHHUS:

HanmeHnoBanue
KaTeropuu Ko i nanmerosarie OTTK Kox n HanMeHOBaHUE UHIAMKATOPA
(rpyrmimbl) noctmkenns OITK
OIIK

OIIK-1 CnocobeH pemath OIIK-1.1. 3nHaer npUHUMIOBI OpPraHU3aLHUH,
MIPOU3BO/ICTBEHHBIE U (WJIN) SKCIECPUMCHTAILHBIX UCCIICJOBAHUM Ha

[Ipumenenue HCCIIeIOBATENILCKUE 3a7]a4H, COBpCMCHHOM  YPOBHC M aHallM3a KX

dyHaaMeHTanbH | Ha OCHOBE (DyHIAMEHTaNbHbIX | PE3YIbTATOB

bIX 3HAHUI 3HaHUU B 00JacTH
MaTepHaIOBEICHHS U
TEXHOJIOTUU MaTepUaioB

TexHUYECKOE OIIK-2 Cnocobeu OIIK-2.3. Bmageer mpuemamu pa3paboOTKu U

IPOEKTHPOBAHUE pa3pabarbIBaTh Hay4YHO- O(bopMJIeHvI/I}I FaquO-TCXHquCKOfI,
TEXHUYECKYIO, IPOCKTHYIO U IMPOCKTHOU, CJIY)K66HOI/I AOKYMCHTallUKn C
CITy’KeOHYIO OKYMeHTalio, | YICTOM  TPeOOBAaHHMH  HOPMOKOHTDOISL — H
0(OpPMIISATD HAYHHO- cobmonenreM tpedoBanuit 'OCT
TEXHUYECKHE OTYETHI,
0030pHI, TyOJIUKAIIH,
peLeH3uu

VYnpasnenue OIIK-3 Cnocoben OIIK-3.1. 3naer mOpUHUMIBI YIOpPABJICHUS

Ka4eCTBOM y4acTBOBaTh B YIPABICHUU Ka4eCTBOM MaTEepUalIOB U MPOJIYKTOB C YUETOM
npodeccuOHATBLHON COBPEMEHHBIX JOCTHKCHUN
NesITeIbHOCTbIO, UCTIONb3YS
3HaHUS B 00J1aCTH CHCTEMBI
MEHEe/DKMEHTa KauecTBa
OIIK-5 Cnocoben ouenuBarb | OIIK-5.2. YMmeer ucnosb30BaTh pe3ysbTaThl
pe3ybTaTh HAy4YHO- | HAyYHO-TEXHUYECKUX Pa3pabOTOK B CMEXHBIX
TEXHUYECKUX pa3paboToK, | 00JacTAX U PElIeHHs MOCTABICHHBIX 3a7ad
Hay4YHbIX HCCIIEJIOBAaHMM U | OLIEHUBATh PEe3yJbTaThl HAyYHO-TEXHHUUECKUX
00OCHOBBIBaTh COOCTBEHHBIN | pa3pabOTOK, HAy4YHBIX MCCIEIOBAaHUN WU
BbIOOp, CHCTEMaTH3UpPys U | 0OOCHOBBIBAThH COOCTBEHHBIH BBIOOD,
0o000mas  JOCTHKEHUST B | CUCTEMaTH3upyss U o0oOuias JOCTH)KEHHUS B

" 00JIaCTH MaTepUaoBeIeHUs U | 00JIaCT MaTepHaiOBEIEHUsI W TEXHOJIOIMU

CCIIe/IOBaHHE

TEXHOJIOTNH MaTcpuraioB,
CMEXHBIX 00JIaCTSIX

MaTepHuaoB, CMEKHBIX 001acTsIX

OIIK-5.3. Bnageer cnocCOOHOCTBIO OLIEHUBATH
pe3ynbTaThl HAYYHO-TEXHUUYECKHUX pa3padoToK,
HAyYHBIX UCCIEJIOBaHUM U OOOCHOBBIBATH

COOCTBEHHBI BBIOOp, CHUCTEMATH3UpPYS U
0000mas OCTHIXEHUS B oOJactu
MaTepI/IaHOBC}IeHI/IH %1 TCXHOJIOTUN

MaTCpraIOB, CMCIKHBIX 00J1acTIX




Hqu)GCCHOHaHLHBIe KOMIICTCHIMU U UHIAUKATOPLI UX JOCTUKCHHUSA

OcHoBaHue
3agaua OO0BEKT WiIn "
. Konun Kon u HaumenoBanue (mpodeccronanbHbIN
npodeccuoHaIbHON o0nacTp
eATENBHOCTH SHAHIS "HaumenosBanue 11K nHauKaropa goctumxenus 11K CTaHJapT, aHAJU3 OIbITA)
O060011IeHHBIE TPYIOBBIE QYHKIIHH
Tun 3axa4 npogeccnoHANIbHOI 1eITeIbHOCTH: HAYYHO-HCCIeA0BATEIbCKUH
1. Coop u | 1. OcHosuseie Tumnbl | [1K-1 Ciocoben [1K-1.3. BnaneeT HaBbIKaMu Amnanu3 Tpe0oBaHUN K
CpPaBHUTEJIbHBIN COBPEMEHHBIX 000CHOBaHHO OTpeIeTICHUSI TEXHUYECKUX U poeCCHOHAIBHBIM KOMITETCHIIHSIM,
aHallu3 JIaHHBIX O | KOHCTPYKIIMOHHBIX | (OCMBICICHHO) (bU3UKO-XUMHYECKUX MPEIbSABISEMBIX K BBIITYCKHUKAM
CYLIECTBYIOIUX u HCII0JIb30BATh 3HAHUS XapaKTEePUCTUK HaIpaBJICHUs MTOATOTOBKY HA PHIHKE
TUMAX W Mapkax | QyHKIMOHAIBHBIX | OCHOBHBIX THUIIOB METATUYECKHX, TpyZaa, 0060011eHne 3apy0eKHOTO OTbITA,
MaTepuasos, UX | HEOPraHUYEeCKUX METaNINYECKUX, HEMETaJUTMUYECKUX U MIPOBEACHUS KOHCYJbTALUMA C BEAYIIIUMHU
CTPYKType U | (METAIMYECKUX U | HEMETAITTNYECKUX U KOMITO3UIIMOHHBIX MaTEpUajIoB | paboToaaTe s iMu, 00beTUHEHUSIMU
CBOMCTBAX, c1oco0ax | HEMETAJUIMYECKUX) | KOMIIO3UIIMOHHBIX pa3IMYHOTO Ha3HAYEHUs, B TOM | paboToaaresneil oTpaciau, B KOTOpoi
pa3paboTKW  HOBBIX | U OPTAHHYECKUX MaTepUajIoB Pa3IMYHOTO | YKCJIe HAHOMATEPUAIIOB, a BOCTPEOOBAHBI BBITYCKHUKH B paMKax
MaTepUajoB ¢ | (HOMMMEpHBIX U Ha3HAYEHUS, B TOM YHCJIE | TAaKXKe CIIOCOO0aMH MX HaIpaBJICHUs TOATOTOBKU
3a/IaHHBIMU YIIE€POIHBIX ) HaHOMaTepHuajoB JJIs MoaU(pUIIUPOBAHUS
TEXHOJIOTUYECKUMH | MaTe€pHaJIOB; pelieHus [TpodeccuonanbHblil crangapT
u KOMIIO3UTOB U npodeccnoHamTbHbIX «CrennanucT B 00J1acTH pa3pabdOoTKH,
(GYHKIMOHATBHBIMU | THOPUIHBIX 3a1a4 COTIPOBOXKCHUS U UHTETPALIUU
CBOMCTBaMHU MaTepuaios; TEXHOJIOTUYECKHUX IPOLECCOB U
MPUMEHUTETIFHO K | CBEPXTBEPBIX IIPOU3BOJICTB B 001acTH
pELIeHUIO MaTepuaios; MaTepHUaloOBEICHUs U TEXHOJIOTUHI
MIOCTABJIEHHBIX 33/1a4 | MHTEJJIEKTYaJIbHBIX MaTepHaioBy, YTBEPKICHHBIN TPUKA30M

C  HCHOJB30BaHHEM
0as TaHHBIX u

TUTEPATyPHBIX
HCTOYHUKOB;
2. Amnanm3s,
000CHOBaHHE 51
BBITIOJTHEHHE

Y HAaHOMATEepHUAaJIOB,
IIJIEHOK U
ITOKPBITHH;

2.
TexHonmornueckue
IIPOLIECCHI
IIPOU3BOJCTBA,

MuHucTepcTBa TpyAa U COLMAIBHON
3amuThel Poccuiickont Penepannu ot
3.07.2019 Ne 4771.

B Pa3pabotka, conpoBoxIeHUE U
MHTETpalys THHOBALMOHHBIX
TEXHOJIOTUYECKUX MPOLIECCOB B 00JIaCTH
MaTepUAJIOBEICHUs] U TEXHOJIIOTUU




TEXHUYECKUX
MPOEKTOB B YacTU
paIoHaIBHOTO
BBIOOpa MarepHaioB
B COOTBETCTBUU C
3aJlaHHBIMH
YCIIOBUSIMU npu
KOHCTPYHUPOBAaHUU
U3ICIUHN,
MIPOEKTUPOBAHUH
TEXHOJIOTHICCKHIX
MIPOLIECCOB
MIPOU3BOJICTBA,
00paboTKu u
nepepaboTKu
MaTepuasos,
HETUTIOBBIX CPEICTB
s HUCOBITaHUH
MaTepHasoB,
nonyhabpukatoB U
U3 eIt

00paboTKu u
MoaubUKaITIH
MaTepuasoB U
MOKPBITHM, TeTaIe
" U3JICTNH;
obopynoBaHue,
TEXHOJIOTHYECKas
OCHACTKa U
MIPUCTIOCOOIICHMS;
CHCTEMBI
YIIpaBICHUS
TEXHOIOTHYECKUMU
rporeccamMu

MaTepHuaioB (ypoBeHb KBamupukanuu — 7)




1. Co6op u
CpPaBHUTEJIbHBIN
aHaJM3 JIaHHBIX O
CYUIECTBYIOIINX
THMIAX W MapKax
MaTepuasos, ux
CTPYKType u
CBOICTBax, crocofax
pa3pabOTKH  HOBBIX
MaTepuasoB c
3aJIaHHBIMH
TEXHOJIOTUYECKUMHU
"
(GyHKIIMOHATBHBIMU
CBOWCTBaMHU
MPUMEHHUTEIBHO K
PEIICHUIO

ITOCTaBJIEHHBIX 3a7a4
C  HCIIOJL30BaHHEM
0as MAHHBIX u
JUTEPATYPHBIX
HMCTOYHHKOB;

2. Ananms,
000CHOBaHUE U
BEITTOJTHEHHE
TEXHUYECKUX
MIPOEKTOB B YaCTH
palroHaIBLHOTO
BbIOOpa MaTepHaIoB
B COOTBETCTBHUU C
3a/IaHHBIMA
YCJIOBUSIMU TIPU

1. OCHOBHBIC THITBI
COBpPEMEHHBIX
KOHCTPYKIIMOHHBIX
u
(YHKIIMOHATBHBIX
HEOPraHUYECKUX
(MeTaITM4ecKux 1
HEMETAJTTNYECKHX )
Y OPTaHHYECKUX
(mOJTMMEpHBIX U
YTJIEPOJIHBIX )
MaTepuasos;
KOMITO3UTOB H
THOPHUTHBIX
MaTepuasosB;
CBEPXTBEP/bIX
MaTepuasosB;
WHTEJUIEKTYalTbHBIX
Y HAaHOMAaTEPHAJIOB,
IJICHOK U
ITOKPBITHH;

2.
TexHonornueckue
MIPOLIECCHI
MIPOU3BOJICTBA,
00paboTKu U
MoauuKaIu
MaTepuasoB U
MTOKPBITH, JIeTanei
U U3IeIINi;
obopymoBaHue,
TEXHOJIOTHYECKast

[1K-2 Cnocoben
OCYIIECTBIISATH
panroHanbHBINA BBIOOD
MaTepualioB U
ONITUMHU3UPOBATH UX
pacxosoBaHNE HA OCHOBE
aHaM3a 3a/laHHbIX
YCIIOBUH KCILTyaTalluH
MaTEepHAJIOB, OIIEHKH UX
HaJIe)KHOCTH,
HKOHOMHUYHOCTH H
9KOJIOTMYECKUX
IIOCJIEICTBUI
IPUMEHEHHUS

[1K-2.1. 3naet cnocoObl
OLICHKH HAJIEKHOCTH U
JIOJITOBEYHOCTHU MATEPUAJIOB U
KOHEUYHBIX U3/1eJIUI, UCTIOJIb3YS
CBEJICHHUS O B3aUMOCBSI3HU
COCTaBa, CTPYKTYpPHI U
AKCIUTYyaTal[MOHHBIX CBOMCTB.

AHanu3 TpeOoBaHMIA K
npodeccuoHaNbHBIM KOMITETEHIUSIM,
MPEIbSIBISEMBIX K BBITYCKHUKAM
HAIpPaBJIEHUS IOJIFOTOBKU Ha PhIHKE
Tpyaa, 00001IeHe 3apyOeKHOTO OTIBITA,
MIPOBEJICHUS KOHCYIbTALUN C BEAYILIUMHU
paboronarensimMu, 00beAMHCHUSIMA
paboTonaTenei oTpaciiv, B KOTOPOM
BOCTPEOOBAHBI BBITYCKHUKH B paMKax
HAIpPaBIIEHUS TOATOTOBKU

[TpodeccrnonanbHblil cTaHAapT
«Crienmanuct B 061acTu pa3paboTKH,
COIPOBOKICHMS U UHTErpaluu
TEXHOJIOTUYECKUX MPOLECCOB U
IIPOM3BOJICTB B 00JacTH
MaTepUaIOBEIEHUS U TEXHOJIOTUN
MaTEPUAJIOBy, YTBEPKIEHHBIN IPUKa30M
MunucTepcTBa Tpyia U COLUaIbHON
3amuThel Poccuiickon dexepanuu ot
3.07.2019 Ne 4771.

B Pazpabotka, conpoBoxaeHne 1
MHTETpalysi ”HHOBAIlMOHHBIX
TEXHOJIOTHYECKUX MPOLIECCOB B 00JIaCTH
MaTepUajoBeIeHUSI U TEXHOJIOTUN
MartepHraioB (YpOBeHb KBATU(pHUKAIN — 1)




KOHCTPYHPOBAaHUU
H3NICINH,
MIPOSKTHPOBAHHUH
TEXHOJIOTHYECKHUX
MPOLIECCOB
MIPOM3BO/ICTBA,
00paboTKu u
nepepaboTKH
MaTepuaos,
HETHUIIOBBIX CPECTB
JUUISI UCTIBITAHMM
MaTepHuaosB,
nosryabpuKaToB u
731 (105051

OCHACTKa U
MIPUCTIOCOOJICHUS;
CUCTEMBI
yIIpaBJICHUS
TEXHOJOTHYCCKHUMH
nporeccaMmu

I. C6op U
CPaBHUTEIbHBIN
aHaJi3 JaHHBIX O
CYUIECTBYIOIINX
THTIAX W MapKax
MaTepuasos, 1704
CTPYKTYype 3
CBOMCTBaX, crocodax
pa3pabOTKH  HOBBIX
MaTepuasoB c
3aJaHHBIMA
TEXHOJIOTHYECKHUMU
51
(GyHKIIMOHATBLHBIMU
CBOMCTBaAMH
MPUMEHHUTEIBHO K
PEIICHUTO

IIOCTAaBJICHHBIX 3aJa4

1. OCHOBHBIE THUIIBI
COBPEMEHHBIX
KOHCTPYKIIMOHHBIX
u
(hyHKIIMOHATBHBIX
HEOPTaHUYECKUX
(MEeTaITHYeCKUX 1
HEMETAITTUYECKHX )
Y OPTaHHYECKUX
(OJIMMEPHBIX U
YTJIEPOJTHBIX )
MaTepuasos;
KOMITO3UTOB H
THOPUIHBIX
MaTepHasoB;
CBEPXTBEP/IBIX
MaTepHasoB;
WHTEJUIEKTYaTbHBIX

[1K-3 Cnocoben
OCYILIECTBIISITH aHAIIU3
HOBBIX T€XHOJIOTHI
MIPOU3BO/ICTBA
MaTEepHAJIOB U
pa3pabaTbIBaTh
PEKOMEHIAINH TI0
COCTaBY U crocobam
00paboTKu
KOHCTPYKIIMOHHBIX,
WHCTPYMEHTAIBHBIX,
KOMITO3UIIMOHHBIX U
WHBIX MaTepHAJIOB C
L[ETbIO TIOBBIIIICHHSI UX
KOHKYPEHTOCTIOCOOHOCTH

[1K-3.2. YMmeer aHaIU3UPOBATh
JAaHHBIE O XUMHUYECKOM
COCTaBe, CTPYKType U
CBOMCTBaxX MaTepHaloB,
crocobax ux opmMupoBaHusl, a
TaKXe yCTaHaBJIMBATh CBS3b
COCTaBa, CTPYKTYpPBI U CBOMCTB
MaTepHaoB ¢
TEXHOJIOTUIECKAMU H
HKCIUTYaTallMOHHBIMU
CBOMCTBaMH.

I1K-3.3. Bnaneer
COBPEMEHHBIMH METOAAMHU
UCCIIEIOBaHUS MaTepHAaJIOB,
HaBBIKAMHU CTaTUCTHYECKOU
00paboTKU U aHau3a
pEe3yJIbTaTOB UCCIEIOBAHUM,
(dbopMynHpOBaHUs BBIBOJIOB

Amnanuz TpeOoBaHUN K
po¢eCCHOHATILHBIM KOMITETEHIIUSM,
IPEIbABISEMBIX K BBIITYCKHUKAM
HaIpPaBJICHUS IOJTOTOBKU Ha PBIHKE
TpyZaa, 0000111eHre 3apyO0eKHOT O OMbITA,
IIPOBEJEHUS KOHCYJIBTALUN C BEAYIIUMHU
paboTonaTensiMu, 00bEAMHEHUSIMU
paboTtonareneil oTpaciu, B KOTOpOH
BOCTPEOOBAHBI BBITYCKHUKH B paMKax
HaIpPaBJICHUS IOATOTOBKU

[TpodeccrnonanbHbIi cTaHAapT
«Cnenuanuct B 00J1acTu pa3padOTKH,
COIIPOBOKJICHUS U MHTETpalluu
TEXHOJIOTHYCCKUX IMPOLECCCOB U
MIPOM3BOJICTB B 00JaCTH
MaTCpHAIIOBCACHUA U TEXHOJIOTUN
MaTepHalioB», YTBEPKICHHBIA PUKA30M




C  HCHOJIb30BaHHEM
0a3 TAHHBIX u
JTUTEpaTypPHBIX
HCTOYHUKOB;

2. Ananms,
000CHOBaHHE U
BBIIIOJIHCHUE
TEXHUYECKHX
MIPOEKTOB B YaCTH
parMoOHAIBHOTO
BbIOOpaA MaTepUaIoB
B COOTBETCTBHHU C
3aJJaHHBIMHU
YCIOBUSIMU TPU
KOHCTPYMPOBAHUU
U3JCIINH,
MIPOCKTUPOBAHUH
TEXHOJIOTHICCKUX
MIPOIIECCOB
MIPOU3BOICTBA,
00paboTKHu 1
nepepadoTKu
MaTepuaosB,
HETHUIIOBBIX CPEJCTB
JUTST ICOBITAaHUH
MaTepuasos,
noy(haOpuKaToB U
U3ICIUHN.

Y HaHOMAaTEPHUAJIOB,
IJICHOK U
ITOKPBITHH;

2.
TexHonornueckue
MIPOLIECCHI
MIPOU3BOJICTBA,
00paboTKHu 1
MOTU(UKAITIH
MaTepuasoB U
MMOKPBITHI, I€TAJICH
W U3JCIIHI;
obopymoBaHue,
TEXHOJIOTUYecKast
OCHACTKa U
MPUCTIOCOOTICHHUS;
CUCTEMBI
yIpaBICHUS
TEXHOJIOTHYECKUMU
npoieccamu

3aKIIIOYCHUH, 0(OPMIICHHS
OTYETHOH JTOKYMEHTAllUH.

MuHucTepcTBa Tpy/Ja U COLIMAIbHON
3ammThl Poccuiickoit @eaepanuu ot
3.07.2019 Ne 477n.

B Pa3pabotka, conmpoBoxIeHUE U
WHTETpaIs HHHOBAIMOHHBIX
TEXHOJIOTHYECKHX IPOIIECCOB B 00JaCTH
MaTepUaIOBEICHUS U TEXHOJIOT I
MatepHaiioB (ypoBeHb KBamu(puKamuu — 7)




B pesynbrare u3yueHus: AUCUUILTUHBI CTYIECHT MarucTpaTyphl TOJIKEH:

3namo:

— OCHOBHBIE TEpPMUHBl U  MOHATHA  (PU3UYECKOro, (PU3MKO-XMMHUYECKOIO U
JNEKTPUYECKOT0 KOHTPOJIS MAaTEPUAJIOB U IIOKPBITHH;

— THUIBl COBPEMEHHBIX MNPHOOPOB JUIsI KOHTPOJS M MCCIEJOBAHUS MaTepuajoB U
IIOKPBITHH;

— KJIaCCHYECKHEe MpUeMbl pabOThI HA HCCIIEOBATEILCKUX MPHOOpax;

— OCHOBBI IIPOBEJIEHHs CIIOKHBIX MHOTOYPOBHEBBIX HAy4YHBIX OJKCIEPUMEHTOB C
UCIIOJIb30BaHUEM HOBEHIIEro 000py10BaHHUS.

Ymems:

— BOCHPOU3BOJUTb METOJUKY BBINOJIHCHHUS M3MEPEHHH TEX WIM HHBIX CBOWCTB
MaTepHUaJlos;

— BbIOMpPATh ONTHUMAJIBHBINA METOJI UCIIBITAHUS TOKPBITHH U1 KOHKPETHBIX 3a]1a4;

— NPUMEHATb TEOPETUYECKHE 3HAHHUsA, IIOJYyYEHHBIE B PE3yJIbTaTe HU3Yy4CHUS
JUCLUIUIMHBL, IO BBIOOPY COBPEMEHHBIX METOJIOB MCCIIEOBAHUS TOBEPXHOCTH IIPU MOBEJCHUN
HHP u npu Hanmcanuy Hay4HBIX CTATEN U OTYETOB.

Braoemy:

— OCHOBHBIMH COBPEMEHHBIMU METOJAMU HCIBITAaHUS U MCCICAOBAaHUS MATEPUAIOB U
MOKPBITHI;

— HaBBIKAMU pabOTHI HA COBPEMEHHOM HCCIIEIOBATEIHCKOM 000PYAOBaHNH;

HaBbIKAMU 110 aHAJIM3Y U CHUCTEMAaTU3allUM OTEUYECTBEHHBIX M MEKIYHAapOJIHBIX CTaHIAPTOB Ha
HCCJIEI0BAHNE MATEPUATIOB U TIOKPBITHM.

3. OFbEM JUCHUILIVMHBI U BUJIbI YYEBHOM PABOTHI

O0BeM TUCHUILTAHBI
Bup yueoHoii padoThl Axan. | Acip.
3E
4. 4.
OO01asi TPy10€eMKOCTb M CHUILITHHBI 7 252 189
KonTakTHas padoTa — ayIMTOPHBIE 3aHATHS: 1,88 68 51
B TOM 4ncJje B (popMe NPaKTHYECKOI MOATOTOBKH 0,94 34 25,5
Jlexumu 0,94 34 25,5
JIaGoparopusbie padotsl (JIP) 0,94 34 25,5
B TOM 4HCIe B GopMe MPAKTHYECKON TOJATOTOBKH 0,94 34 25,5
CamocrosiTesibHas padora 5,12 184 138
KoHnTakTHas camocTosiTellbHas paboTa 512 0,4 0,3
CamocTosiTenbHOE U3YUYEHHE Pa3/IeJI0B JUCIUILIMHBI ' 183,6 | 137,7
Bua uTOroBOro KOHTpoJIs: 3adeT ¢ OEHKOH
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4. COOEP)KAHUE JUCIUITJINHBI

4.1. Pa3aesnl TMCHUILINHEBI U BUABI 3aHATHI

AKkazieM. 4acoB

B T.4. B B T.4. B B T.4. B B T.4. B
Ne Pa3ien nucuunIMHbI Bcero dopme Jlexkuuu dopme Tpak. dopme J1ad. dopme Cam.
n/n 3aH. padoThI padora
np. NOAIr. np. NOAIr. np. NOAr. np. NOAT.
1 Pa3zpgen I.FOHTPOJIL KayecTrBa 162 30 20 i ) i 30 30 112
MOKPBITHH
CranzapTbl Ha METO/IbI KOHTPOJIA,
ucnelTaHui U usmepenuil. TpeboBanus
K UCIOJIb3yeMOMY 000pYA0BaHHUIO,
YCIIOBHSIM U TIPOLIEYPaM
OCYILECTBIICHUSI BCEX ONEpaluid,
11 00paboTKe U MPEACTABICHUIO 12 i 5 i i i i i 10
MIOJIyYEHHBIX PE3yJIbTaTOB,
KBaJTM(PUKAIMN TIEPCOHAA.
CrannapTuzanusi METOJI0B U3MEPEHUH,
WCTIBITAHUN U KOHTPOJIS.
Cranpaptuzanus B Poccuiickoi
denepanuu.
1.2 | 3MepeHue TONIIMHBI TOKPHITHH. 16 4 2 - - - 4 4 10
1.3 | Onpenenenue MOPUCTOCTH. 14 3 1 - - - 3 3 10
14 HcnbiTanne NOKpeITHNA Ha 16 4 2 i ) i 4 4 10
a/Ire3MOHHYIO0 IPOYHOCTh
1.5 | U3mepenue Oaecka MOKPHITHH 14 3 1 - - - 3 3 10
16 Omnpenenenue cTeneHu LLIepOX0BATOCTH 16 4 9 i ) i 4 4 10
MTOBEPXHOCTHU TIOKPBITHH.
1.7 | UcnblTanus MOKPHITUN HA U3HOC. 16 4 2 - - - 4 4 10
1.8 | U3mepeHune TBEpIOCTH MOKPHITHH. 15 3 2 - - - 3 3 10
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1.9

HcnbiTanus MOKPBITHM HA PpaCTsSKEHUE.
M3MepeHre BHYTpEHHUX HAMPSHKEHUM.

1.10

HcnblTanue nOKpeITUN Ha
XKapoCTOMKOCTh. OnpeaeneHue
nasieMocTy NOKpbITUIL. OnpeneneHue
EKTPUYECKUX XaPAKTEPUCTHK
NOKpbITUI. OnipeeneHue MarHUTHBIX
XapaKTEPUCTUK MOKPBITHH.

1.11

Y CKOpeHHBIE KOPPO3HOHHBIE
UCHBITAHUS NOKPBITUH.

15

10

1.12

Ornpenenenue crielMagIbHBIX CBOMCTB
KOHBEPCUOHHBIX IMTOKPBITHIA.

11

10

Paznen 2. CnekTpajibHble METObI
HCCIIeI0BAHNS MAaTEPHAJIOB

54

14

36

2.1

Omnpenenenne cocraBa
ANEKTPOXUMUYECKUX MOKPBITUH. OxKe-
cnekrpockonus. @oToanekTpoHHas
CIIEKTPOCKOIHSI.
PenTreHodayopeciieHTHbIN aHaIu3.

21

12

2.2

30H0Basi MUKPOCKOTIHS.
CkaHupytomas TyHHeJIbHas
mukpockonus (CTM). ATtomHO-cuoBas
mukpockomus (ACM), anekTpocunoBas
Mukpockonus (3CM), MarHuTHo-
cuioBasi Mukpockomnus (MCM).

17

12

2.3

OnTryeckre MeTo bl UCCIIEeI0OBAaHUS
MaTepuaios. biavkHenonbHast
onrtuyeckas mukpockonus (bOM),
KOH(OKaJIbHAast MUKPOCKOIIHS,
IIIUIICOMETPHSL.

16

12

UTOro

216

34

34

34

34

148
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4.2 Conepxxanue pas3aesioB QM CIUATIINHbBI

Pa3zoen 1. Konmpons kauecmea nokpotmuii

CranpmapTel Ha METOAbl KOHTPOJs, MCIBITAaHUM U u3MepeHuil. TpebGoBaHus K
UCTIOJIb3yeMOMY O00OpYIOBaHMIO, YCIOBUSIM M TPOILEIypaM OCYIIECTBICHHUS BCEX OIEpaluii,
00paboTKe M TNPEACTABICHUIO IIOJIyYEHHBIX PpE3yJIbTaTOB, KBaJU(UKAMK IepCOHAaa.
TpeboBaHus K YCIOBHSAM, NMPU KOTOPBIX MPOBOIUTCS KOHTPOJb (MCHBITAHUS M HM3MEPEHHS);
TpeOOBaHUSA K CPEINCTBAM KOHTPOJs (M3MEpeHMid), ammaparype, MaTepualaM, peakTuBaM U
pacTBopaM, a TaKXe BCIIOMOraTelIbHbIM YCTPONCTBaM; MOPSAOK IOATOTOBKH K IIPOBEIEHUIO
KOHTPOJIS; TMOPSJIOK IPOBEINECHUS KOHTPOJS; IMpaBwia OOpabOTKH pEe3ysIbTaTOB KOHTPOJIS;
npaBuiIa OPOPMIICHHS PE3YIbTaTOB KOHTPOJIS.

Crangaptusanus METOJOB W3MEPEHUH, UCHBITaHUNM M KOHTposd. CraHmapTuzaunus B
Poccuiickoit @enepanuu.

W3mepenue TOMMHBI IMOKPBITUH. MeToapl M3MEpPEHMs TOJIIMHBI IOKPBITHUS C
pazpyuienueM usnenus. Hepaspymaromnye MeTo1bl U3MEPEHNUS TOJIIIMHBI TOKPBITHSL.

Onpenenenne NOpUCTOCTH.

HcnblTanue NOKPBITUH HAa  AAre3MOHHYIO INPOYHOCTh. KauecTBEHHbIE METO/BI
ONpeAeIeHUsT NPOYHOCTH cueryieHus. KoanuecTBeHHble METOIbl ONPENENICHUs IPOYHOCTH
CLCTUICHUS.

W3mepenue Onecka mokpbITUi. OmnpeneneHue CTENEHH LIEpPOXOBATOCTU IOBEPXHOCTH
HNOKpBITH. VIcTIBITaHNS TOKPBITUN HA U3HOC.

W3mepenue TBepAOCTH MNOKpbITUH. M3MepeHue TBEPIOCTH METOJAMH CTAaTHYECKOIO
BlIaBiIuBaHus. l3mepeHue TBEPAOCTH C TMOMOILIBIO HamuwibHUKOB. Meton Mooca s
ONpeAceHUs] TBEPIOCTH TallbBAHWUYECKUX IOKPBITUN. YJIBTPa3ByKOBOW METOJ H3MEPECHMUS
TBEPIOCTH.

HcnplTanns DOKpBHITUM Ha pacTsbkeHue. V3mepeHue BHYTPEHHHMX —HalpsDKEHUM.
HcnplTaHne NOKPBITUN Ha KapocToWKocTh. OnpesiesieHne naseMocTH MoKpeITuidl. Onpezenenue
JNEKTPUYECKUX  XAPAKTEPUCTUK MNOKPBITUH. OnpeneneHne MarHuTHBIX — XapaKTEPUCTHK
ITOKPBITHH.

VYCKOpEHHBIE KOPPO3UOHHBIE HCIBITAHHUA NOKPBITHM. lMcoblTaHus BO  BJIAKHOU
atmocepe. McnpiTanus noj cinoeM KoHaeHcara. McnbiTanus B constHOM TymaHe. Mcnbitanus
IIPY BO3JEHUCTBUU CEPHUCTOro rasza. McnbeiTanus B cepoBopopoze. Lluknnueckne McnbpITaHUS.
HcnpiTaHue 1no MeTony KOppoAKOT. MeTo/bl KOHTPOJISI 3alIUTHBIX CBOMCTB HEMETAITTMYECKUX
HEOPraHUYECKUX IMOKPBITHH.

Omnpenenenue crneuuaibHbIX CBOICTB KOHBEPCHOHHBIX MOKPHITUH. MacioéMKocTb
dochaTHBIX U OKCHIHBIX MOKpbITUH. KOHTpOJb BHEIIHEro BHJa, I[BETa M OTpaKaTeIbHOMH
CIIOCOOHOCTH aHO/IHO-OKCHUHBIX MOKPBITUN. CTENeHb HAOIHEHNUs aHOJHO-OKHUCHBIX MOKPBITUI
Ha QJIIOMMHMM M €ro ciuiaBaXx. KOHTpOIb CIUIOIIHOCTH M W3OJSIMMOHHBIX CBOMCTB aHOIHO-
OKCHUJIHBIX ITOKPBITUH.

Paszoen 2. Cnekmpanvhole Memoovl UCC1e006AHUA MAMEPUATIOE

Omnpenenenne  cocrtaBa  JJIEKTPOXMMHUYECKMX  HOKPBITHH.  OXe-CIeKTPOCKOMHS.
@DOTO3NEKTPOHHAsT  CHEKTPOCKONHUs.  PeHTreHoduiyopecleHTHbI  aHanmu3.  30HJ0Bas
Mukpockonus. CkaHupyromass TyHHenbHas  Mukpockonuss (CTM).  ATtoMmHo-cuiioBas
mukpockorusa  (ACM), osnektpocunoBas  Mukpockornus (OCM),  MarHUTHO-CHIIOBas
Mukpockorust (MCM).

OnTuyeckne METOJbl HCCIENOBaHUS MATE€pUAIOB. biMkHenospHas oONTHYECKas
mukpockonus (bBOM), koH]oKkanpHas MUKPOCKOIHS, SJTUIICOMETPHUSL.
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5. COOTBETCTBHUE COAEPKAHUA TPEBOBAHUSAM K PE3YJIBTATAM OCBOEHUA JUCHUTIJIMHBI

Ne B pe3ynbprare 0CBOCHUS JUCHMUIUIMHBI CTYICHT JIOJIKEH: Pasiu 1 Pazzz[ o
3Harth:
{ |~ OCHOBHbIE TEPMUHbI M TOHATHS ¢bu3nyeckoro, (HU3MKO-XUMHUYECKOTO M 3JIEKTPHUUECKOr0 KOHTPOJISA + +
MaTEepHaJIOB U OKPHITUH;
2 |- TUOBI COBPEMEHHBIX IPUOOPOB Jisi KOHTPOJISI M HCCIICIOBAHUSI MATEPHAJIOB M MOKPBITHIA; + +
3 |- KJIacCHYECKHE IPHEMbI padOThl HA UCCIIEI0BATEIbCKUX IPHOOpPaX; + +
4 |~ OCHOBBI IPOBE/ICHHS CIIOKHBIX MHOTOYPOBHEBBIX HAYYHBIX SKCTIEPUMEHTOB C HCTIONb30BAHUEM HOBEHIIEro + +
o0opyoBaHus
Ymerb:
S5 |- BOCHPOW3BOJIUTH METOJUKY BBIIOJIHEHHS H3MEPEHHUI TEX WJIM MHBIX CBOWCTB MaTCPHAJIOB,; + +
6 |- BbIOMpaTh ONTUMAJIBHBIA METO/ HCIIBITAHHUS TIOKPBITUH JUIsi KOHKPETHBIX 33/1a4; + +
— TIMPUMCHATH TCOPCTHYCCKUC 3HAHUSA, IMOJYYCHHBIC B PC3YJIbTAaTC HN3YUCHUSA AUCHUIIIHMHBI, I10 BI)I60py
7 | COBpeMEHHBIX METOJIOB UCCIIEIOBAHMS TIOBEPXHOCTH NpH noBenernn HUP u nmpu Hanucanum HaydHBIX cTaTei + +
1 OTYCTOB.
Baajgern:
8 — OCHOBHBIMH COBPEMCHHBIMU MCTOJAMU HMCIIBITAHHA U UCCICOOBAHUA MATCPUAJIOB U HOKpBITPIfI; + +
9 |- HaBbIkaMu pabOThI HA COBPEMEHHOM HCCIICIOBATEIILCKOM 000pY/I0BAaHHH; + +
10 — HaBbIKaMKW 110 aHAJIM3y U CI/ICTveMaTI/ISaHI/II/I OTCYCCTBCHHBIX W MCKIAYHAPOAHBIX CTAaHJAPTOB Ha + +
WCCIICIOBAaHNE MAaTEPHAJIOB M TOKPHITHH.

B PE3YIbTATC OCBOCHUA NJUCHUIIIIMHBI CTYJACHT JOJIZKCH HpI/IO6peCTI/I CJICAYIOIINC (ynugepcaivnwle, 0duienpogeccuonaibuvle u
nDOCbBCCMOHaJleble) Komnemenuuu u uudukamopbl UxX 00CMUICEHUA:

Kox n nanmenoBanmne YK Koa n HamMeHoBaHHe MHAUKATOPA nocTHKeHus1 YK
— VK-1.1. 3naer npuHmunsl cOopa, KiaccU(UIMPOBAHUS,
- VYK-I. Cnocoben OCYIIECTBIIATH | AHAIM3a U 0000MEHHUsT HH(POPMALMH, CIIOCOOBI HCIOIb30BaHUS
11 KPUTHUYECKUU aHaJIN3 npo6IeMHBIX | LU(POBBIX PECYPCOB HHPOPMAIUU + 4
CUTyalluii Ha OCHOBE CHCTEMHOIO moaxozaa,| — YK-1.2. Ymeer COOTHOCHTH pPa3HOPOJAHBIE SBJICHUS H
BbIpabaThIBATh CTPATETHIO IEHCTBUIA nH(}OPMaIINIO, CHUCTEMAaTU3UpPOBaTh HUX B paMKax H30paHHBIX
BUJIOB PO ECCUOHATILHOM JIeATEIbHOCTH
Koa n HaumenoBanue OIIK Koa n HaumenoBanue uHaukaropa nocrukenus OIK
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12

— OIIK-1 Crniocoben pemarpb
MIPOM3BOICTBEHHBIE u (wm)
UCCIIeIOBAaTEIbCKUE 3aJlauyd, Ha OCHOBE
dbyHIaMEHTANBHBIX 3HAaHUH B  00JIACTH
MaTepHaIOBEICHHS u TEXHOJIOTHH
MaTepHAJIOB

— OIIK-1.1. 3Haer IIPUHIUIIBI OpraHu3anuy,
9KCHEPUMEHTAIbHBIX UCCIIEOBaHUI HA COBPEMEHHOM YPOBHE U
aHalIM3a UX pe3ylabTaToB

13

— OIIK-2  Crocoben  paspabaThiBaTh
HAyYHO-TEXHUYECKYIO,  MPOSKTHYI0 U
CITy’)KEOHYIO JTOKyMEHTaIln, O(OpMIISTh
HAyYHO-TEXHUYECKHE  OTYETHI, O0030pBHI,
nyOJIMKALMU, PELICH3UU

— OIIK-2.3. Bnageer mpuemamMu pa3paboTKu U 0GOPMIICHHS
Hay4YHO-TEXHUYECKOH, IPOEKTHOM, CIIy’KEOHON JOKYMEHTAlluU C
y4eToM TpeOOBaHH  HOPMOKOHTPOJS U  COOJIIOJIEHUEM
tpeboBanuii OCT

14

— OIIK-3 Cnocoben yuyacTBOBaTh B
yIIpaBJIeHUH npodeccuoHaIbHON
NEeSTENIbHOCTbIO, MCIONB3yd 3HAHUS B
00JIaCTH CUCTEMbI MEHE/PKMEHTA KauecTBa

— OIIK-3.1. 3Haer OpPUHLMIIBI YOPABIEHUS KadyeCTBOM
MaTEpUaJIOB U MIPOIYKTOB C yUETOM COBPEMEHHBIX JOCTUKEHUI

15

— OIIK-5 Crniocoben OLICHUBATh
pe3ybTaThl Hay4YHO-TEXHMYECKHX
pa3paboOTOK, HAyYHBIX MCCIECIOBAHUU U
00OCHOBBIBaTb ~ COOCTBEHHBI  BBIOOD,
CUCTEMATU3HUPYS M 0000111ast JOCTUKEHUS B
00JIaCTH MaTepHuajoOBEACHUS U TEXHOJIOIHU
MaTEepHAJIOB, CMEKHBIX 00JIACTIAX

— OIIK-5.2. VYmeer wuCHOIB30BaTh pe3yJbTaTbl HAay4dHO-
TEXHUYECKHUX Pa3padOTOK B CMEXKHBIX OOJIACTSIX JJISI pEIICHUs
[IOCTABJICHHBIX  3aJauy  OLIGHWBaThb  PE3YJIbTaThl  HAy4YHO-
TEXHUYECKUX  pa3pabOTOK, HAy4YHBIX  HCCICJOBAHUH U
00OCHOBBIBaTh COOCTBEHHBI BBIOOp, CHUCTEMATU3UPYS MU
0000mas JOCTHXKEHUs B 00JaCTH MAaTepUajOBEIEHUS U
TEXHOJIOTUM MaTepUaJIOB, CMEKHBIX 00J1aCTIAX

— OIIK-5.3. Brnageer crnocoOHOCTBIO OLIEHUBATh PE3yJIbTaThl
HayYHO-TEXHUYECKUX pa3pabOTOK, HAyYHbIX MCCIEIOBAaHUN U
00OCHOBBIBaTh COOCTBEHHBI BBIOOp, CHUCTEMATU3UPYS MU
0000mas JOCTHXKEHUs B 00JaCTH MaTepualoBEIEHUS U
TEXHOJIOTUH MaTepUaJIOB, CMEKHBIX 00J1aCTIX

Koa n naumenosanue INK

Koa u HaumeHoBaHue nHaukaropa nocruxenus IK
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16

— TIK-1 Cnocoben 000CHOBAaHHO
(OCMBICIIEHHO) ~ HCIOJB30BAaTh  3HAHUSA
OCHOBHBIX TUIIOB MCTAJIMYCCKHUX,
HEMETAUIMYECKUX W KOMIIO3MIIMOHHBIX
MaTepHaJIOB Pa3IUYHOTO HA3HAYCHHUS, B
TOM YKCJC HaHOMATCPUAIIOB JUIS PCIICHHS
npodecCHOHANIbHBIX 3a]1a4

— [IIK-1.3. Bnageer HaBbIKAaMU OMNPEACIICHUS TEXHUYECKUX M
(UBHKO-XMMHYECKHIX XapaKTEPUCTHUK METAJUTHYECKHUX,
HEMETAJUIMYECKUX H KOMITO3UIIMOHHBIX MaTepuasioB
pa3IMYHOTO Ha3HAYEHUs, B TOM YHCIE€ HaHOMATEpHAJIOB, a
TaK)Ke CriocobamMu uxX MOAUGPHUITUPOBAHUS
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— TIK-2 Crocoben OCYIIECTBIISTh
palMoHaJIbHBIA  BBIOOP MaTepUaOB U
ONITUMU3WPOBATh WX PACXOJOBaHHE Ha
OCHOBE  aHaIM3a  3aJaHHBIX  YCIOBHU
JKCIUTyaTallid MaTepUajoB, OIEHKA WX
HaJIE)KHOCTH, SKOHOMHYHOCTH u
9KOJIOTHYECKUX TOCIICICTBUN IPUMEHEHUS

— TIK-2.1. 3Haer crocoObl OLEHKH HAASKHOCTHA U
JOJITOBEYHOCTH MAaTEPUATIOB U KOHEUYHBIX W3JIETUH, HCTIOIb3YS
CBEIEHUA O  B3aUMOCBSA3M  COCTaBa, CTPYKTYpbl U
JKCIUTyaTallMOHHBIX CBOMCTB.

18

— [TIK-3 CnocobeH oCyIIecTBIATh aHAIH3
HOBBIX TEXHOJIOT Ui IPOM3BOJICTBA
MaTepuaioB u pa3pabarbIBaTh
PEKOMEHJALMU 10 COCTaBy M CIocodam
o0paboTku KOHCTPYKIIMOHHBIX,
MHCTPYMEHTAJIbHBIX, KOMIO3MIMOHHBIX U
WHBIX MaTEPHAJIOB C LEJIBI0 TOBBIIICHHS UX
KOHKYPEHTOCIIOCOOHOCTH

— [IK-3.2. VYmMmeer aHanu3upoBaTh JAHHBIE O XUMHYECKOM
COCTaBe, CTPYKTYypE M CBOMCTBaX MaTEepHAIOB, CIIOCO0aX HX
dbopMupoBaHHs, a TaKKe YCTaHABIMBAaTh CBS3b COCTaBa,
CTPYKTYpbl M CBOHCTB MAaTE€pHalOB C TEXHOJOTHUYECKUMH WU
IKCIUTYyaTallMOHHBIMH CBOHCTBAMHU.

— IIK-3.3. Brageer coBpeMEHHBIMH METOAAMHU HCCIIEOBAHUS
MaTepUajIoB, HaBbIKAMU CTAaTHCTHUYECKON 0OpabOTKU M aHaIu3a
pe3yabTaTOB HCCIEIOBaHUM, (OpMyIUpoBaHMS BBIBOJOB U
3aKIIIOYCHNH, 0()OPMIICHHUS] OTYETHON JTOKYMEHTAIIHH.
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6. IPAKTUYECKUE U JIABOPATOPHBIE 3AHATUSA

6.1. IlpakTHYecKue 3aHITUSA
IIpakTHueckue 3aHATHS HE IPELyCMOTPEHBI

6.2 JlaGopaTopHble 3aHATHSA

Brimonnenue 1a00paTOpPHOTO MPaKTHKyMa CIIOCOOCTBYET 3aKpeIUICHHIO MaTepuala,
U3y4aeMoro B TUCHUILTHHE «CospemenHnble Memoobl UCC1e008aHUA MAMEPUATIE.

MakcuManbHOE KOJHMYECTBO OJJIOB 3a BBHINIOJHEHUE JTA0OPATOPHOTO TPAKTHKyMa
coctaBisieT 25 6awioB (MakcuManbHO 1o 2,5 Oaiia 3a Kaxayro padory). KommdectBo pabot u
0aJJIOB 32 KXKIYI0 paboTy MOXKET OBITh U3MEHEHO B 3aBUCUMOCTHU OT UX TPYJOEMKOCTH.

[Tpumepsl 1abopaTOPHBIX PadOT U pa3/esibl, KOTOPbIE OHU OXBATHIBAIOT

Ne Neo pazpnena

/1 JUCHHUIUIMHEI
1. 1 OmnpeneneHre CTENEHU HIEPOXOBATOCTH IOBEPXHOCTHU 4

ITOKPBITUI

2. 1 XuMHuuyeckKue METObI onpeecHus TOJILLIUHEI 4
METAUINYECKUX  TOKPHITUH. DU3HMYECKHE  METOJbI
onpeaeIeHUs TOIIMHBI METAJUTMYECKUX MOKPBITHI
HcnblTaHue NOKPHITUIA HA aIN€3MOHHYIO IPOYHOCTh
HcnbpiTanne MOKPHITHI HA U3HOC

OrnpesiesieHre MEKPOTBEPIOCTH TOKPBITUIM

Ornpepenenne 0JecKa MOKPHITHI

OnpeiesieHre TOPUCTOCTH NOKPBITUI

Y ckopeHHbIE KOPPO3HMOHHBIE UCTTBITAHMS

WcnpiTanus NOKPBITUIM HAa pACTSIKEHUE

OrnpesiesieHre coCTaBa MOKPHITUH

HaumenoBanue nabopatopHbix padboT Yacsl

©® N0~ W
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7. CAMOCTOSTEJIBHAS PABOTA

CamocrodrenbHas paboTa MPOBOJUTCA € LENbI0 YIIIYOJeHUs 3HAaHUN MO AMCLUIUIMHE U
IIPEAyCMaTpPUBAET:

— O3HaKOMJIEHHE U NMpopadOTKy PEeKOMEHI0BaHHOM JIUTEpaTyphl, paboTy ¢ JIEKTPOHHO-
OMOIMOTEYHBIMU CHCTEMaMH, BKJIIOYas MEpeBOAbl MYyOJMKalMil M3 HAay4HbIX KYpPHAJIOB,
UTHPYeMBIX B 06a3zax Scopus, Web of Science, Chemical Abstracts, PUHII;

— TOCEIIEHNE OTPACIEBBIX BBICTABOK U CEMUHAPOB;

— yuactrue B cemuHapax PXTY um. M. MenneneeBa 1o TeMaTuke JUCLUIUIMHBI;

— TMOATOTOBKY K BBIIOJHEHHIO KOHTPOJIBHBIX PabOT [0 MaTepHally JIEKIIMOHHOTO Kypca;

— MOJTOTOBKY K cJlaue 3auema ¢ oyenKoi (2 ceMecTp) 1o TUCLMITIMHE.

[InanupoBaHne BpeMEHHM Ha CaMOCTOSITENIbHYIO PadOTy, HEOOXOAMMOIO Ha H3Yy4eHHE
JUCLUIUINHBI, CTYAEHTaM JIydlle BCEro OCYIIECTBISATh HA BEChb IIEPUOJ H3YUYECHMS,
IpeayCMaTpuBas IMPU 3TOM PETYISIPHOE NOBTOPEHHE MPONACHHOrO Martepuana. Marepuail,
3aKOHCIEKTHUPOBAHHBIA Ha JEKIHUSIX, HEOOXOAMMO pPEryJspHO JONOJHATh CBEICHHSIMHU U3
JUTEpaTypHBIX HMCTOYHHUKOB, IIpPEJICTaBICHHbIX B paboueld mporpamme. Ilpu pabore c
YKa3aHHBIMM MCTOYHHMKAMHM PEKOMEHAYETCS COCTaBIATh KpAaTKUM KOHCIIEKT Marepuaia, ¢
00s3aTenbHBIM (PUKCUpOBaHUEM OMOIHOrpadUuecKuX JaHHBIX HCTOYHUKA.
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8. MIPUMEPBI OHEHOYHBIX CPEJACTB JJIs1 KOHTPOJISA
OCBOEHMSA JIMCIIAIIJIMHbI

CoBOKymnHass OLEHKa M0 AWCUUIUIMHE CKJIAJbIBACTCSI W3 OICHOK 3a BBINOJIHEHHUE
KOHTPOJIbHBIX paboT (MakcuManbHas oreHka 20 OamioB), 1ab0OpaTOPHOrO IPAKTUKyMa
(MakcumanipHas oneHka 24 Gamna), pedepara (MakcuMalbHas OleHKa 15 GayioB) M UTOTOBOTO
KOHTPOJIA B popMe 3auema c oyenkou (MakcumaiibHas oreHka 40 6ajuioB).

8.1. IlpumepHasi TeMaTHKA pedepaTHBHO-AHATUTHYECKOH PadoThI.

MeTopl UCIIBITaHUS TAKOKPACOYHBIX TOKPBITUI
Mertoap! HCIIBITaHUS ITOJIMMEPHBIX IIOKPBITUI
Mertonbl ucnbiTaHust 6ETOHOB
MeTo/1bl UCTIBITAHUSI KEPAMUYECKUX MAaTEPUAJIOB
MeToapl HCIIBITaHUS BEICOKOIIOPUCTBIX STYEUCTBIX MAaTEPUAJIOB
MeTo/1bl UCIIBITAHUS TOPOILKOBBIX MaTEPUAJIOB
Koppo3noHHbI€ HCTIBITaHNSI HA KOHTAKTHYIO KOPPO3HIO
Koppo3uonHble ucnbITaHKs Ha LIEJIEBYI0 KOPPO3HUIO
Koppo3noHHble HCTIbITaHNS HA KOPPO3UOHHOE PACTPECKUBAHUE
Koppo3uonHble UcnbITaHKUS HA KOPPO3HUIO MO/ HAIPSKEHUEM
Koppo3noHHble UCTIbITaHKS Ha TUTTUHTOBYIO KOPPO3HIO
Koppo3uonHble UCTIbITaHUSI HA MEKKPUCTAJUIUTHYIO KOPPO3HIO
Koppo3uonHble ncnbplTaHusi HHTHOUTOPOB KOPPO3UHU
Koppo3uoHHBIE UCIIBITaHUS CPEICTB BPEMEHHOW MPOTUBOKOPPO3UOHHOM 3aLUTHI
MeTopl HCIIBITaHUS YIJIEPOJHBIX MaTEPUAIIOB
MeTo/1bl UCIIBITAHUS CTEKIISTHHBIX MaTepHalloB
MeTopl HCIIBITaHUS IEYATHBIX 1T
OnpeneneHyne TepMUUECKON CTOMKOCTH IMOKPBITUN U MaTepHalIOB
Omnpenenenue TEIUIONPOBOAHOCTH OKPBITUI
Ornpenenenne ko3P huIiieHTa MPOHUIIAEMOCTH
. KoHTpOosb KauecTBa rajibBAHNYECKUX TOKPBITUI
. KoHTposnb kauecTBa 1aKOKPaCOUYHBIX MOKPBITHI
. O6opynoBaHue AJIsl TECTUPOBAHMS 3ALIUTHBIX MOKPBITHH
. TexHU4YeCKnii KOHTPOJIb B raJlbBaHOIIJIACTUKE
. MeTopl nCIbITaHNs TOKPBITUI HA UCTUPAHNE
. OcHOBHBIE TPeOOBaHUS K CUCTEMaM 3aIUTHBIX MOKPBITUI
. lnarHocTUKa U30JAUOHHBIX TOKPBITUI
. MeToa KOHTpOJII MAaCIIOEMKOCTH MOKPBITUI
. U3MepeHnue yaaponpo4HOCTH MOKPBITUI
30. MeToapl HMCHBITAHUM META/IOB, CIJIABOB, MOKPBITUI Ha BOJOPOJHOE OXPYHMUHMBAHHUE H
M3MEpPEHHE MIIAaCTUUHOCTH
31. Tpubonoruueckue UCIBITAHUS TOKPHITUH
32. MeTronbl KOHTPOJIS U UCTIBITAHUN aBUALlMOHHBIX MaTEPUAIIOB U KOHCTPYKIIUIA
33. MeTo/1bl UCIIBITAHUM CTPOUTENIBHBIX MAaTEPHAIIOB HA TOPIOYECTh
34. OnpeneneHne cBETOCTOMKOCTH M CTOMKOCTH MOKPBITUHN K Y D-n3myueHunto
35. Metoap! ucTibITaHUS TEMIO(PU3NIECKUX CBOMCTB MOKPHITUN
36. MeTronp! McTIbITaHKS 3aIIUTHBIX TIOKPHITHH HAa caMO3ajleYBaHHUE
37. OnpeneneHre NBETA U Pa3IN4Ms B IBETE IBETHBIX aHOIHBIX IMOKPBITHI
38. OcHOBHBIE CTaHJAPTHI B 00JIACTH KOHTPOJIS IIOKPBITHIHA
39. MeTonibl HCTIBITAHUM OTHE3AIIUTHBIX KAOEIbHBIX TOKPBITHHA
40. CpaBHUTENIbHBIA aHAJN3 JTA0OPATOPHBIX M OMBITHO-TIPOMBICIOBBIX WCIBITAHUNA BHYTPEHHUX
AQHTUKOPPO3UOHHBIX MOKPBITHI MPOMBICIIOBBIX TPYOOIIPOBOIOB

O©COoOoONO O~ WN P
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41. Metoas! 1a00paTOPHBIX UCTIBITAHUN HA CTOMKOCTh K BO3JICCTBUIO IIJIECHEBBIX TPHOOB
42. MeTo bl UCTIBITAHUH aHTU(PUKIIMOHHBIX TTOKPBITHHA
43. Metozs! onpezeneHus: KodpGuIueHTa MoriaomeHus] COJTHEUHOTO U3ITYyYeHUS
44. MeTozpl uCCIIeIOBaHUM U UCIIBITAHUN MOHHO-IJIA3MEHHBIX OKPBITHH
45. CkaHupyrolasi TyHHEeIbHasi MUKPOCKOTIHUS
46. ATOMHO-CUJIOBasi MUKPOCKOIIUS
47. KondoxaapHas MUKPOCKOITHS
48. MeTozpbl onpesiesieHus: COCTaBa MOKPBITUI
49. MeToabI UCIIBITAHUS KIIEECB
50. Metoasl wuccienoBaHus (HU3MKO-XUMHYECKUX CBOMCTB KOHCTPYKIMOHHBIX U
KOMITO3UIIMOHHBIX MaTepUaIoB

8.2. [IpuMepbI KOHTPOJILHBIX BONPOCOB /151 TEKYIEr0 KOHTPOJISI OCBOEHHS TN CIHILTHHBI
JIns  TEeKyIIero KOHTPOJS MPEAYCMOTPEHO 2 KOHTPOJBHBIX paboThl (10 OJHOU
KOHTPOJIBHOM paboTe Mo KaxaoMy pasleny). MakcuMmanbHas OLCHKa 32 KOHTPOJIbHbIE PaOOThI
20 6ayoB, o 10 GansioB 3a Kaxayro padboTy=

KonrponpHass paGora Nel cocToMT H3 OJHOTO BONPOCA, IPEAYCMATPHBAIOLICTO
pa3BEpHYTHI OTBET W TPEX TECTOBBIX BOMPOCOB, OTHOCAIIMXCS K HM3y4aeMbIM pasjeliam
JUCHUITIINHBI.

1.
A. KoHTpoJib KauecTBa MOKPHITUH.
b.
K nopam npomMexyTouHOTO pazMepa 1,5-100 am
OTHOCSTCS TIOPBI, PAANYC KOTOPBIX ... 1-10 mm
a
1-150 um
0,5-50 am
6 | [lasseMOCTb MOKPBITHIA MOYKHO CUUATATH menpre 0,4 Jix/m?
BBICOKOW €CJIM U3MEHEHUE YAECIbHON 6omnbre 0,4 Jix/m?
MMOBEPXHOCTHOM YHEPTUU TIPU menbine 0,2 Jlx/m?
CMauyMBaHUHU. ... 6onbie 0,2 JIx/m?
B | U3 mpencraBneHHBIX METANTMIECKUX Au
HOKPBITUH HanOOoIbIIEH BETMUNHON Cr
BHYTPEHHUX HaIpsDKEHUH o0nanaer: Ni
Cu
2.
A. MeToibl U3MEpPEHHUS TONIIMHBI TOKPBITHS C Pa3pyHICHUEM U3ICITHS.
b.
PacTBOp KpacHO# KPOBSHOW COJIH Fe[Fe(CN)s]
KsFe(CN)s, pearupys ¢ noHaMH xeliesa, KFe[Fe(CN)e]
4 | o6pasyer KFe[Fe(CN)g]2
KaFe[Fe(CN)s]
6 | K dusnueckum paspymarommm MeTogam MHUKPOCKOIUYECKHH
OTIpeIeJICHUs TOJIMHBI He OTHOCUTCH ... METOJ XOP/IbI
CIIEKTPAJIbHBII
KYJIOHOMETPHUYECKHN
B | OXe-CeKTPOCKONUs He MOJIpa3IeseTcs HJIEKTPOHHYIO
HA ... MOHHYIO
PEHTI'€HOBCKYIO
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| porosnekrporHyI0

3.
A. X¥MHUYECKHE METO/Ibl U3MEPEHHUS TONILIMHBI. MeTO | CTpaBIuBaHUs
b.
Jns onpenenenus nOpucTOCTH METOJ AHOJHOM MOJIIPU3ALHNU
MHOTOCJIOMHBIX IMOKPBITUI HUKEIIb-XPOM, METOJ 3AJIMBKU
a Me/Ib-HUKEJIb-XPOM Ha CTaJIM U LIMHKOBBIX | METOJ KOHTAKTHBIX OTIIEYaTKOB
CIUIaBaX IPUMEHSIOT meTo1 Koppoakor
6 | Bo3pacranme BHyTpEeHHUX HANPsDKEHU HE | CHMDKEHHH IUIOTHOCTH TOKA
HaOJI01aeTCs MPH ... HECTAaLMOHAPHBIX PEKUMAX IEKTPOJIU3a
YMEHBILIEHUU TEMIEPATYPHI
yBenuuenuu pH
B | Ilo Oxe-ciekrpam HENb3A ... NOJTy4aTh HHPOPMALIUIO O MEKATOMHBIX
B3aMMOJIEHCTBUAX
U3MEpPSATh SHEPreTUYECKUE CIIEKTPbI
3JIEKTPOHOB, BBUIETAIOLIUX npu
(hOTO2IEKTPOHHOM IMUCCUU
IIPOBOJINTh XUMHUYECKUI aHAIN3 Ia30B
OIIPENENUTh 3JIEMEHTHBIN COCTaB
IIPUIIOBEPXHOCTHBIX CIIOEB TBEP/IBIX TEN
4.
A. XuMHnueckre MeTo 1bl U3MEpeHUs TONIIUHBI. KanenbHblil MeToa (METO Karuin)
b.
[IpuHuMnUanbHas cxeMa yCTaHOBKHU ISt BaHHOYKA C IPUIIOEM
ONpEIEIICHUS HAYAIIBHOW CKOPOCTH U IPYKUHHBIN TIOJIBEC
4 | BpeMEHM CMAauMBaHMS HE COIEPIKUT B TEH30METPHYECKUIN YCUITUTEIh
CBOEM COCTAaBeg ... nongporpa(b
6 | Jns pacuéra BHYTpEHHUX HANPSHKEHUHN 110 EK ) E( -y
METOJly JIEHTOYHOTO KaTo/a UCIIOJIb3YeTCsl | O = fr
cnenyromas popmyna ... 3SK d
G = Ex -l Yu
25, -
2
c = S 4
127n-R-n-|
HU oJiHa U3 hopMyIl
B | K ocHOBHBEIM BHJIaM II0JIYKOJMYECTBEHHBIN aHAIIN3
PEHTTeHO(IIYOPECIIECHTHOT'O aHA/IU3a He M10JIYKa4E€CTBEHHBII aHATIN3
OTHOCHT ... uAeHTU(UKAIS BElIecTBa
KOJINYECTBEHHBIN aHAJIN3
S.

A. Xumudeckue MCTOAbI U3MCPCHU TOJIIUHBI. CprﬁHBIC METOJBbI

b.

MeTto n3ydeHus aTOMHOM CTPYKTYpBI, HE
UMEIOLINI paBHBIX MIPU KAYECTBEHHOM U
KOJIMYECTBEHHOM aHAJIM3€ MIOBEPXHOCTH

PCHTT eHO(bOTOE)J'IeKTpOHHa}I CIICKTPOCKOIIUSA

PEHTreHO(IYOPECIICHTHBIN aHaTN3

ATOMHO-OMHCCHUOHHASA CIICKTPOCKOITHA
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TBEPABIX TN U TOHKHX (=10 HM) IEHOK Oxe-CeKTpOoCKONus

0 | llIxana TBepmocTu Moocom co3aaHa B 1725 rony
2015 rony
1811 rony
1963 rony
B | Jlyst 3aBetomMo TBEPIBIX MaTepUAIOB YETHIPEXTPAHHON MTUPAMHUJIBI C KBaIPATHBIM
MPUMEHSFOT HAKOHEYHHK B (hopMe ... OCHOBaHHEM

TPEXTPAHHOM IUPAMMIBI
YeThIPEXTPAaHHAs ITMPaMUJa C
POMOWYECKIM OCHOBAHHEM
LIWJIMHIPUYECKOT O CEKTOpa

KonrponbHasg pabota Ne2 cocTOMT M3 ABYX BOIPOCOB MPEAYCMATPHUBAIOIIUX Pa3BEPHYTHIN
OTBET, OTHOCSIIMXCS K U3Yy4aeMOMY pa3/ieily IUCLHUIUIMHBI.

Bapuant Ne 1
Bomnpoc Ne 1

OOBbsicHUTE Ha MpHUMEpe NMPUBEAEHHOM BBINIE CXEMbI NMPUHIMI OPTaHU3alMd OOPAaTHOM CBS3U
30HI0OBOTO MHUKpockorma. [laiite mosichenue 3aBucumoctd P = f(Z) mpuBenéHHoit Ha mpaBom

rpaduke.

Bonpoc Ne 2

HBa merona dopmupoBanusi CTM n300pakeHHi TOBEPXHOCTH: MTOCTOSIHHOTO TYHHEJILHOTO TOKa
(a) 1 mocTostHHOTO cpeaHero paccTostHus (0). OcoOeHHOCTH U 00JIaCTH TPUMEHEHUS

Z
I, = consi
=
W\
(@) X
Z = const h
=
----------------------------------------- YV YV
0000000
0000000 X
(@)
Bapuant Ne 2
Bomnpoc Ne 1
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3ouasl BOM Ha ocHOBE ONITHYECKOI'O BOJIOKHA.

Bomnpoc Ne 2

3akoH Mo3iu - ocHOBa pCHTFCHO(bJ'IIOOpeCI_[CHTHOFO aHaJIM3a.

/N
\/Rl. ‘

D
w

M-cepun

0 e 4 - Y S| y — |

10 2030 4050607080390 2Z

8.3. Bonpochl /17151 HTOrOBOr0 KOHTPOJISI 0CBOEHHS TUCHHUILINHBI (2 cemMecTp — 3auem ¢
OUCHKOW).

buner BxitoyaeT KOHTpPOJIbHBIE BONPOCHI MO pasaenam 1 m 2 pabodeil mporpammbl

JUCITUTUIMHBI ¥ COAepKUT 3 Bormpoca. 1 Bompoc — 10 6ammos, Bompoc 2 — 15 Gaios, Bormpoc 3 —

15
1.

CoNoORWN

0aJIoB.

KonTtpons kagecTBa NOKPBITHM.

KoHTposb BHEIIHETO BUAA TOKPBITUI

Merto1bI U3MEPEHNS TOJIIUHBI OKPBITUS C pa3pyLICHUEM U3EIIH.

XHUMHUYECKUE METOIbI U3MEPEHHU TONIIMHBI. MeTox cTpaBiIMBaHUsA

XUMHYEeCKUEe METOAbI U3MEpPEHMsI TONIUHBL. KanenbHblit METO] (METO1 Karljin)
XVWMHYECKNE METOABI U3MEPEHMS TONILUHBL. CTpyHHBIE METOIbI

XHUMHYECKUE METOIBI U3MEPEHN TONIIHHBL. KylIOHOMETpUYEeCKUI METO
dusnuecKue METObI U3MEPEHUS TONIIUHBI. MUKPOCKOIIMYECKUN METO
Hepaspymaromue MeTo1bl U3MEpEHUs TOJIIIMHBI MOKPbITHUSL. BecoBoil meToa (MeTox

M3MEpEHUs Macce).

10.
11.
12.
13.
14.
15.
16.
17.

Hepaspymaromiye MeTo bl H3MEpEHUs TOIIINHBI TOKPBITUS. DIEKTPOMArHUTHbIE METO b
Hepaspymaroniue MeTo/1bl ”3MEpPEHUs TOIIIMHBI TOKPBITHUS. MeTOo BUXPEBBIX TOKOB
Hepaspymaroniye MeTo bl H3MepeHus TOIIINUHBI TOKPBITUA. PagroMeTpuueckue MeTOIbl.
Hepazpymarorye MeTo s i3MepeHUs! TOIIUHBI MOKPHITHS. PeHTreHo(IroopecieHTHBINH MEeTO
Hepaspymaromye MeTo bl H3MEpEeHUs TOIIIMHBI TOKPBITUA. Y IbTPa3ByKOBOW METO/
Onpenenenrie TOPUCTOCTU TOKPBITHSI METOAOM HAIOKEHUS (PUIBTPOBATBLHONM Oymaru
Onpenenenyie HOPUCTOCTH MOKPBITHS. Meton mact

Onpenenenrie TOPUCTOCTU MOKPBITHSL. MeTo T MOTpy>KeHus (METO/I 3aJIBKH )
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18. VcnipiTanne MOKPHITHI Ha air€3MOHHYIO TPOYHOCTh. MeTo 1 mommpoBanus. MeTon
IPOTUPAHHUSL.

19. HcnbiTanne NOKpbITHI Ha ar€3MOHHYIO IPOYHOCTh. VcnbITaHNE OJMPOBAHNUEM CTAIbHBIMU
mapukaMu. Meron KpaneBaHusl.

20. MicniplTaHue IOKPBITUI Ha aJIr€3MOHHYI0 IPOYHOCTh. MeToa u3rnba. Meros HaBUBKH.

21. VicniplTanne NOKPBITUI Ha aiIr€3HOHHYI0O IPOYHOCTh. MeTo pacTspkeHus. MeTo HaHeCeHus
CETKHM IaparuH (METOJI PUCOK).

22. VicniplTanyne NOKPBITUH Ha aJIr€3MOHHYI0 IPOYHOCTh. MeTo1 HarpeBa. MeTo ] u3MEeHeHUs
TEMIIEPATYDP.

23. VcniplTanne NOKPBITUI Ha a/Ir€3HOHHYIO0 IPOYHOCTh. MeTo 1 ONMIIOBKY. VciibiTanne
NUTM(OBKON U ONMHMIIOBKOM.

24. VicniplTanne NOKPBITUH Ha a/Ir€3MOHHYI0 TPOYHOCTD. VcribITanne ¢ moMoIIbio 3youa.
Merton BeiaBnuBanus. McieiTanue qpodecTpyiHOM 00padoTKOM.

25. Konmm4ecTBEeHHBIE METO/IbI ONPENIEIEHUS TPOYHOCTH CLETUICHHS

26. 3mepenue Oecka MOKPBITHIA

27. OnpeneneHue CTETNEHU MEPOXOBATOCTH MOBEPXHOCTH MTOKPBITHIHA

28. HcnbITaHus IOKPBITUH HA H3HOCOCTOMKOCTh

29. Uzmepenune TBEPAOCTH METOAAMHU CTATUIECKOTO B/IABIMBAHUS

30. U3mepeHue TBEPAOCTH € MOMOLIbIO HAMUIBHUKOB

31. Metox Mooca i onpeieieHnst TBEPAOCTH ralbBAHMUECKUX MOKPBITUHI

32. YbpTpa3ByKOBOM METOJ] U3MEPEHUsI TBEPIOCTU

33. UcnbiTanne Ha pacTsHKeHHE

34. 3MepeHue BHYTPEHHUX HanpspkeHUd. MeTto ruOKoro katoja

35. 3mepenne BHYTPEHHUX HaNpsDKeHUH. MeTo | CTUpaibHOTO KaToa (KOHTPAKTOMETpPa)

36. M3MepeHne BHYTPEHHUX HaNpsKeHUH. MeTo | pacTsyKeHUs-CKATUs JIGHTOYHOTO KaTo/1a

37. VictipITaHust MOKPBITUN HA KAPOCTOUKOCTD

38. OmnpeneneHus nasseMOCTH MOKPBITUHA

39. OmpeneneHue IMEKTPUIECKUX XapaKTEPUCTHK MOKPBITHIA

40. YckopeHHbIe KOPPO3UOHHBIE UCTIBITAHUS MOKPBITHH. VcnibITaHus BO BiIakHOU aTMocdepe
41. YckopeHHbIe KOPPO3UOHHBIE UCTIBITAaHUS MMOKPHITUI. VcnibITaHus Mo/ ciioeM KoHJeHcaTa
42. YckopeHHbIEe KOPPO3UOHHBIE UCTIBITAHUS MOKPBITHH. VIcIbITaHNS B CONITHOM TyMaHe

43. YcKkopeHHBbIe KOPPO3UOHHBIE HCITBITAHMSI TOKPBITHH. VICTIBITaH|SI IPU BO3/ICHCTBUN
CEpHHUCTOrO rasa. McnslTaHus B CEpOBOIOPOAC

44. Y ckopeHHbIE KOPPO3UOHHBIE HUCTIBITAaHUS MMOKPHITUH. [{MKIMueckne ncnplTaHus

45. YckopeHHbIe KOPPO3UOHHBIE UCTIBITaHUs MOKPBITHH. McnibiTanue no merony Kopponkor
46. MeTopI KOHTPOJISI 3alIUTHBIX CBOMCTB HEMETAJUIMYECKUX HEOPTAaHMYECKIX TTOKPBITHI

47. OnpeneneHue CeuaIbHbIX CBOMCTB KOHBEPCHOHHBIX MOKPBITUIH

48. OmpeneneHre cocTaBa IEKTPOXUMHUUECKUX MOKPHITHH. OKe-CIIEKTPOCKOTIHS

49. OmnpeneneHne cocTaBa dIEKTPOXUMUUECKUX MOKPHITUH. DOTOAIEKTPOHHAS CLIEKTPOCKOHUS
50. Onpenenenne cocTaBa IEKTPOXUMHUECKUX MOKPBITHH. PEHTreHo(IIyopecieHTHBIH aHaTu3.
51. 3onnoBas Mukpockonus. CkaHupymomas TyHHeabHas Mukpockonus (CTM).

52. AtomHo-cuitoBast Mukpockorus (ACM), sanextpocunoBas Mukpockonusi (SCM), MarHUTHO-
cunoBas mukpockonus (MCM).

53. OnTrueckue  METOIBl  WCCICIOBAHMS  MaTepHajoB.  BIMDKHENONbHAsT — ONTHYECKas
mukpockonus (BOM), koH(pokanbHast MUKPOCKOIIHUS, SJUTUTICOMETPHSL.

MakcumanbHOe KOJIMYECTBO 0aIIIOB 3a 3auem ¢ oyenkou — 40 6anos.

@OoHJ| OLIEHOYHBIX CPEJCTB MPHUBEICH B BHUJE OTIAEIBHOIO JOKYMEHTA, SBISIOIIETOCS
HEOTHEMJIEMOM YaCThI0O OCHOBHOM 00pa30BaTeIbHOM MPOTrPAMMEI.
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8.4. CTpyKTYypa U npuMepbl OMJIETOB 15 3auema ¢ ouenkoil (2 cemecTp).

3auem c¢ ouyenkou 10 gucuuiuiiHe «CospemeHHble Memoobl UCC1e008aAHUA
Mamepuanoey MPOBOJIUTCS BO 2 CEMECTPE U BKJIFOYAET KOHTPOJIbHBIE BOMPOCHI IO pasnenam 1 u
2 paboueil mporpamMmbl JUCHUIUIMHBL. BUJIET U1 3auema ¢ oyenkoii cOCTOUT W3 3 BOIPOCOB,
OTHOCSIIIIUXCS K YKa3aHHBIM pa3/ieliaM.

[Ipumep Ounera 1jist 3auema ¢ OUEHKOU .

«Ymeepoicoaro» Munucmepcmeo Hayku u evicuiezo oopazosanus PO
Poccuiickuii XMMHKO-TEXHOJOTHYECKU YHUBEPCUTET
umenu JI.. MenaejieeBa
Kadenpa nuHHOBaIMOHHBIX MATEPUAJIOB U 3alIUTHI OT
KOppO3uM
22.04.01 MaTtepuaJjioBe/ieHHe H TEXHOJIOTHH MaTepPHAJIOB
IIporpamma — « MTHHOBALIMOHHBIE MATEPHAJIBI M 3A1UTA OT
KOPPO3UMN»

CoBpeMeHHbIE METO/IbI HCCJIEIOBAHNS MATEPHAJIOB

3as. xagheopoui
T.A. Barpamsin

(Iloxnucs)

« » 2025 .

Bujer Ne 1
1. UcnipiTaHne MOKPBITHI Ha aAr€3MOHHYIO MPOYHOCTh. METO ] HAaHECEHUs CETKU IaparvH.

2. YCKOpeHHBIe KOPPO3NOHHLIC UCIIbITAHUA HOKpBITHfI. HcneiTanus B COJISTHOM TyYMaHC.

3. Onpez[eneHI/Ie coCTaBa HOKpBITPIﬁ. CDOTOSJ'IGKTpOHHaH CIICKTPOCKOIIHA.

9. YHEBHO-METOJMYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI

9.1. Pexomenayemas JquTreparypa
A. Ocnoenan numepamypa

1. A6pamoB A.A., I'puropsn H.C., Barpamsn T.A., CmupaoB K.H. Meroasl KoHTposst u
UCIBITaHUS 3JIEKTPOXUMHUYECKUX U KOHBEPCUOHHBIX MOKPBITHI: yueb. nmocobue. M.: PXTVY um.
.M. Menaeneena. 2016. — 212 c.
2. Ab6pamos A.A., XKenynkoBa E.A., I'puropsn H.C., Barpamsn T.A. Meroasl ucHbITaHUS
noKpeITU. JlaGopaTopHbl MpakTHUKYM [DaekTpoHHbId pecypc]. M.: PXTY wum. J.U.
Menneneesa. 2018. — 104 c.
3. CnekrtpaibHble MeTObl aHanu3a. [IpakTndyeckoe pykoBoACTBO: yuebHoe mocobue / B. W.
Bacunsesa, O. ®@. CrosHoBa, U. B. lllkytuna, C. 1. Kapnos. — Cankt-IlerepOypr: Jlanp, 2022.
— 416 c. — ISBN 978-5-8114-1638-7.— Tekcr: »nekTpoHHbIH / JlaHb: 3JIEKTPOHHO-
oubmmoreunas cucrema. — URL: https://e.lanbook.com/book/211631
4. Cytsarun, B.M. ®u3uko-xMMHUYECKHE METOIBI MCCIENOBAHUS IOIMMEPOB [DIEKTPOHHBIN
pecypc]: yuebnoe mocobue / B.M. Cyrsrun, A.A. JlsnkoB. — DnektpoH. maH. - CaHKT-
[TerepOypr: Jlans, 2018. — 140 c.

Jlonoanumensvhan numepamypa
1. TOCT 9.302-88. TlokphITHsI METAJUIMYECKUE U HEMETAJUIMUECKUE HeopraHudeckue. MeTo bl
KOHTpOJIA [ DJIEKTPOHHBIN pecypcl].
2. 3emckoB, HO.II. Opranmszanuss ¥ TEXHOJOTUS HCIBITAaHUN [DIIEKTPOHHBIA pecypc|: ydeOHoe
nocodue / FO.I1. 3emckos, JI.U. Hasuna. Cankr-IlerepOypr: Jlans. 2022. 220 c.
3. Kokapes I'. A., KonecaukoB B. A., Kanmyctun FO. M. Metoasl ncciaenoBanus MOBEPXHOCTEN
MeTaiuioB B anekrpoxumun. M.: PXTY um. JI. . Menneneesa. 1999. 45 c.
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4. JIe6yxoB, B.l1. ®u3nko-XUMHUYECKHE METOJIbI UCCIIEIOBAHMS [ DJIEKTPOHHBINA pecypc]: yIeOHHK /
B.U. JleGyxoB, A.W. Okapa, JLII. ITaBmoyenkoBa. - DnektpoH. aaH. - Cankr-IlerepOypr: Jlans,
2022.- 480 c.

5. Topamenko, H. I. Meroasl wuccienoBaHuss MarepualoB JJIEKTPOHHOM TEXHUKU U

HaHOMAaTepUAIIOB [ DNIeKTPOHHBIN pecypc]: yueoHoe mocodue / H. I'. 'opamenko, O. b. Ilerposa, U.
B. Cremanoga. - M.: PXTY um. JI.1. Menneneera, 2012. - 93 c.

9.2. PekoMeHyeMble HCTOYHUKH HAYYHO-TeXHUYECKOH HH(OpMALUU
. Pa3natounblil MJUTIOCTPATUBHBIN MaTEepHal K JIEKIUSIM
. IIpe3eHTanuu K JICKUUAM
3. Metoanueckne peKOMEH Ialluu 10 BBIMOJIHEHHIO TaOOPaTOPHBIX padboT

N —

Kypuanot
. l'anpBanoTexHUKA 1 00paboTka moBepxHocTu. ISSN 0869-5326
. Kypnan npuknagnoit xumun. ISSN 0044-4618
. Applied Surface Science. ISSN 0169-4332
. OU3HKOXUMHSI IOBEPXHOCTH U 3amuTa Marepraion (¢ 2008 r.). ISSN 0044-1856
. Crangaptsl u kadecTBO. ISSN 0038-9692
. [TpuGops! u cucTemsl. YnpasieHue, KOHTpoib, quarHoctuka. ISSN 2073-0004
. Surface and Coatings Technology. ISSN 0257-8972
. [TpuGopsr. ISSN 2071-7865

O~ bW —

Hnmepnem-pecypcol
http://bookfi.org/g/ - BookFinder. Camas Gosbliass 3nekTpoHHas Oubaroreka pyHera. ITouck
KHHT U KyPHAJIOB
http://www.rsl.ru - Poccuiickas I'ocynapcrBenHas bubmnoreka
http://www.gpntb.ru - TocynapctBenHast my0OiryHast HaydHO-TEXHUYeCKass Onbnmmnoreka Poccnn
http://lib.msu.su - Hayunas 6ubaroreka MOCKOBCKOTO TOCYIapCTBEHHOT'O YHHBEPCUTETA
http://window.edu.ru - TlonHoTekcToBas OMONHMOTEKAa YYEOHBIX U Y4EOHO-METOAMYECCKUX
MaTepHaioB
http://www.fips.ru/cdfi/fips2009.dll - Caiir ®UIIC. Uudpopmarus o nareHTax
http://findebookee.com/ - monckoBas cucTema 1Mo KHUTaMm
http://elibrary.ru - Hayunas snekTponHas 0ubimnoreka

9.3. CpeacrBa obecnieyeHUs1 OCBOEHM S AUCHUTIIUHBI
Jns peanuzanuu y4eOHON MporpamMmbl MOJATOTOBIEHBI CIEAYIOIIME CPEICTBAa OOecTeueHus
OCBOCHHUSA NUCHUIIJINHBI:
- KOMITBIOTEpPHBIE MTPE3CHTAIIMHA WHTEPAKTUBHBIX JeKInid (17 miT).

10. TIEPEYEHb UH®OPMAIIMOHHBIX TEXHOJIOT U,
HNCITOJIB3YEMBIX B OBPA3OBATEJIBHOM INPOLECCE

Nudopmannonnyro MOJIJIEPIKKY U3Y4YEeHHS JUCIUTUIAHBI OCYILIECTBIISIET
Nudopmanmonno-oubnmuoreunsiii nentp (MBL) PXTY wum. .M. MeHnneneeBa, KOTOpBIit
oOecrieunBaeT OOYy4YaIOIIUXCSI OCHOBHOM yueOHOW, y4eOHO-METOAMYECKOM W HaydHOH
JUTEpaTypoi, HEOOXOIUMOMN JJIsi OpraHu3alMyu 00pa30BaTENBFHOIO Mpolecca MO JAUCHUIINHE.
O6mwmit 06eM MuOTOOTpacieBoro ¢houaa MBI ra 01.01.2025 r. coctaBnser 1 563 142 k3.

@®onn UBL] pacnonaraer yueOHOH, y4yeOHO-METOIMYECKOM M HAyYHO-TEXHUYECKOMH
JIUTEepaTypoil B opMe meyaTHBIX M 3JEKTPOHHBIX M3/IaHUH, a TaKKe BKIIIOYaeT o(pUIIMATIbHBIE,
CIpaBOYHO-OMONIMOrpaduueckre, CHElUaTU3UPOBAaHHbIE OTEYECTBEHHbIE M 3apyOexHbIe
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nepuonuueckue u  uHbopmarmonHeie  u3manus. WBI[  obecmeumBaer  goctynm K
npodeccuoHaNbHBIM 0a3aM JaHHBIX, UH()OPMAIIMOHHBIM, CIIPABOYHBIM H MIOMCKOBBIM CHCTEMAaM.

Kaxxnprit oOydaromuiicss odecriedeH CBOOOIHBIM JIOCTYIIOM U3 JIFOOOW TOYKH, B KOTOPOM
uMeeTcsl JIoCTynn K cetu MHTepHeT W K 2JeKTpoHHO-OmOmuoreyHoit cucteme (OBC)
YHuBepcurera, KOTOpas COJIEPKUT pa3IMyHble U3JaHUS TI0 OCHOBHBIM H3y4aeMbIM
JUCITUIUIMHAM U c(hOpMHpOBaHA MO COTIACOBAHUIO C MPaBOOOIaIaTesIMU y4eOHOH U ydeOHO-
METOIUYECKON JTUTEPATYPHI.

Jnst  Oojmee TOJHOTO M ONEPAaTUBHOTO  CIPAaBOYHO-OMOMMorpaduyeckoro u
uHpopmanmonHoro obciayxuBanus B VMBI peann3oBaHa TeXHOIOTUS DJIEKTPOHHOW JOCTABKH
JIOKYMEHTOB.

[TonHbIl mepedeHb HSIEKTPOHHBIX HH(OPMALMOHHBIX PECYpCOB, HCIOJIb3YEMbIX B
nporecce 00y4eHusl, MPEACTaBICH B OCHOBHOW 00pa30BaTeIbHON MporpamMme.

11. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUIIJIMHBI

B cooTBeTcTBHM ¢ Yy4e€OHBIM IUIAHOM 3aHATHUS MO AucUUIUIMHE «Coépemennble Memoovl
UCCNIe006AHUA MAMEPUAN08» TIPOBOIATCA B (hopMe JIEKUHUH, MPaKTHYECKUX, JIAOOpaTOPHBIX
3aHSATUN U CAMOCTOATENIbHON PabOThl 00yUaroIIerocs.

11.1. O6opynoBanue, HeoOXoauMoOe B 00pa3oBaTeILHOM Npoliecce:
DNEeKTPOHHBIE cpeacTBa JIEMOHCTpAI1H (KOMIBIOTEP co CpencTBaMu
3BYKOBOCIIPOU3BEJCHUS, TPOCKTOP, IKpaH) U yueOHast MeOeIb.
Cnennanu3upoBaHHoe  1abOpaTOpHOE — MCCIENOBATEIILCKOE M HCHBITATeNIbHOE
obopyI0BaHue.

11.2. YueOHO-HATIAAHEIE IOCOOMS:
KomrmuiekT mnpe3eHTanuii K JIEKIHsIM; Ha0Opbl 00pasloB pPa3IMYHBIX MaTEpPHATIOB M
ITOKPBITHH.

11.3. Komnbiotepsl, HHPOPMALHOHHO-TETI€eKOMMYHUKANIMOHHBIE CETH, ANINapaTHO-
NporpaMMHbIe M ayIHOBHU3YyaJIbHbIe CPeACTBA:

[lepconanbHble KOMIBIOTEPHI, YKOMILUIEKTOBaHHbIe mpourpeiBarensiMu CD u DVD,
OpUHTEpaMH W TNPOTPaMMHBIMH  CPEJICTBAMM, IPOEKTOPbI, HKpaHbl; ayIUTOPUHU  CO
CTallMOHAPHBIMHU KOMILIEKCAMH OTOOpaXXeHUs HH)OPMAIIHH C JIF0OOOTO 3JIEKTPOHHOTO HOCHUTEIIS;
WEB-kameps1; nungpoBoil (oToanmapaT; KONUpOBaJIbHBIE ammaparbl, JOKajdbHas CeTb C
BBIXOA0M B UHTEpHET.

11.4. IleyaTHbIe U 3JIEKTPOHHBbIE 00pa30BaTe/ibHbIe U HH(POPMAILIMOHHBIE PecypChl:

HNHpopManlMoHHO-METOIMYECKHE MaTepuanbl: ydyeOHble MocoOus MO JUCIHMIIMHAM
BapHaTUBHOW YacTH IMPOrPAMMBbl; METOJAMYECKHUE PEKOMEHAALNU K MPAKTUYECKUM 3aHATHSIM;
pa3faToyHbli MaTepual K JIEKIHMOHHBIM KypcaM; JJIEKTPOHHBIE Y4eOHbIE W3JaHHUs IO
JTUCIUIIMHAM BapUaTUBHOM 4acTH, HAYYHO-TIOMYJIIPHBIE AJIEKTPOHHbBIE U3AaHMSL.

DneKkTpoHHBIe 00pa3oBaTeNbHbIE pecypchl: KadeapalbHble OUOINOTEKH 3JIEKTPOHHBIX
U3JIaHUN 10 JUCUUIUIMHAM BapUAaTHBHOM YacTH; 3JEKTPOHHBIE NPE3EHTALUU K pasjaenaam
JEKIIMOHHBIX KYPCOB; Y4e€OHO-METOAMWYECKHe pa3paboTKu Kadeapbl B 3JIEKTPOHHOM BUJE;
OyKJIEThI U KaTajJoru o00opy10BaHUs, CIIPABOUYHUKHU 10 CHIPHEBBIM MaTepHajam, CIIPaBOYHUKH I10
HAaWIy4llUM JIOCTYIIHBIM TEXHOJIOTHSIM 3JIEKTPOXMMHUUYECKUX IPOU3BOJCTB; CIIPABOYHBIE
MaTepuaibl B IEYaTHOM U 3JIEKTPOHHOM BHJIE.

11.5. IlepeyeHb JMIEH3MOHHOTO MPOTPAMMHOI0 00ecTeYeHust:
[TonHbI TeEpedYeHb JMIIEH3MOHHOTO MPOrPaMMHOTO  OOECTeueHHUs MpeAcTaBleH
B OCHOBHOM 00pa3oBaTeIbHOM MporpaMme.
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12. TPEBOBAHMUS K OHEHKE KAYECTBA OCBOEHMUS TPOI'PAMMBI

HaumenoBanue D®opMbI U METOABI
OcCHOBHBIC MOKA3ATEJIHN OLEHKH
pa3jiesioB KOHTPOJISI M OLlEHKH
Pasznea 1. 3naem:
KoHTposib kKauecTBa MOKPBITUH | — OCHOBHBIE TEpMUHBI W  MOHATUA | OleHKa 3a

¢bu3nveckoro, (HU3NKO-XUMHUECKOTO U
UIEKTPUUECKOT0 KOHTPOJISI MaTepuanoB
U ITOKPBITHIA;

— TUIIBI COBPEMEHHBIX IPUOOPOB IS
KOHTPOJISI U UCCIIE0BAHUSl MaTEpUaloOB
U MMOKPBITHIA;

— KJIACCUYECKHE TpueMbl pabOThl Ha
HCCIIeI0BATEIbCKUX IPUOOpPAX;

— OCHOBEI MIPOBEACHUS CJIOJKHBIX
MHOTOYPOBHEBBIX HAyYHBIX
SKCIEPUMEHTOB C  HCIIOJIb30BAHHEM
HOBeii1Iero 000pya0BaHuUs.

Ymeem:.

— BOCITPOM3BOIUTH METOJIUKY

BBIITOJIHEHUS U3MEPEHUHN TEX WU MHBIX
CBOICTB MaTepHaJlOB;

— BbIOMpaTh  ONTUMAJbHBIH  METOJA
UCIIBITaHUS TOKPBITUH 17151 KOHKPETHBIX
3a1a4;

— IPUMEHATH TEOPETUYECKHE 3HaHMS,
IIOJIyYEHHBbIE B pe3yJibTaTe H3Y4CHUS
JUCLUILINHBL, 1o BBIOOpPY
COBPEMEHHBIX METOJIOB HCCIIEIOBAHUS
noBepxHocTH Inpu mnoseneHun HUP u
IIpM HAIMCaHUU HAy4YHBIX CTaTed U
OTUYETOB.

Braoeem:

— OCHOBHBIMH COBPEMEHHBIMU
METOJaMH UCIBITAHUS U UCCIIEIOBAHUS
MaTepUasioB U MOKPBITUH;

— HaBbIKaMH Pa0bOTHI HA COBPEMEHHOM
HCCIIeI0BAaTENILCKOM 000y 1I0BaHUH;

KOHTPOJIbHBIE pa0OThI
Onenka 3a
nabopaTopHbIS
paboThI

Ouenka 3a pepepar

O1eHKa 3a 3a4eT ¢
OLIEHKO

— HaBBIKAMH o aHAIN3y 51
CUCTEMAaTU3allUi  OTECUECTBEHHBIX U
MEXIyHAPOAHBIX  CTaHAAPTOB  Ha
HCCIIE0BAHUE MaTepHuasoB u
TTOKPBITH.

Pazpnen 2. 3uaem:

CnexTpaibHbIe METO/BI — OCHOBHBIE TEepMHHBI M TOHATHSA | OLeHKa 3a

HCCJICOOBAaHUA MATCPUAJIOB

¢u3nveckoro, (HU3NKO-XUMHUECKOTO U
JNEKTPUYECKOTO KOHTPOJISI MaTEpUAJIOB
U ITOKPBITHI;

— TUIBl COBPEMEHHBIX MPHOOPOB IUIs
KOHTPOJISI U UCCIIEIOBAHKS MATEPUAIIOB

KOHTPOJIbHBIC pa6OTLI

Onenka 3a
nabopaTopHbIe
paboThI
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U ITOKPBITHI;
— KJIaccuueckne mpuemMbl paboTel Ha | OueHka 3a pedepar
HCCIIEI0OBATENBCKUX MPUOOPAX;

— OCHOBBI  TPOBEIEHUS  CIOXKHBIX
MHOT'OYPOBHEBBIX HayuyHbIX | OLEHKa 3a 3aueT C
SKCIEPUMEHTOB C  HCIOJIb30BAHUEM | OLEHKOU
HOBEHIIero 000pyI0BaHUS.

Ymeem:

— BOCIIPOU3BOAUTH METOAUKY
BBIITOJIHEHUS] U3MEPEHUI TE€X WM MHBIX
CBOMCTB MaTepHaJoB;

— BbIOMpaTh  ONTUMAJBHBIA  METOJ
WCTIBITAaHUS TTIOKPBITHH /1711 KOHKPETHBIX
3a/1a4;

— MPUMEHATh TEOPETUUYECKUE 3HAHUS,
[OJIyYEHHbIE B pE3yJbTaTe H3Y4YCHUS
JUCIUTUTUHBI, o BbIOODY
COBPEMEHHBIX METOJIOB MCCIIEI0BaHUS
noBepxHocty Tipu noseaeHun HUP u
MpyU HANUCAaHUU HAy4YHBIX CTaTed u
OTYETOB.

Braoeem:

— OCHOBHBIMH COBPEMEHHBIMU
METOJIaMHU UCIBITAaHUS U UCCIIEA0BaHUs
MaTepuaioB U MOKPBITUH;

— HaBBIKaMH pabOTHl HA COBPEMEHHOM
HCCIIeIOBATEeNIbCKOM 000pPYI0BaHUU;

— HaBBIKAMH o aHaJIu3y u
CUCTEMaTU3allud  OTEUYECTBEHHBIX U
MEXAYHapOAHBIX  CTaHJAapTOB  Ha
HCCIIEJOBaHKE MaTepuaioB u
MTOKPBITH.

13. OCOBEHHOCTH OPI'AHU3AIINU OBPA30OBATEJIBHOT'O ITPOLECCA JJIs1
HNHBAJINAOB 1 JINL C OT'PAHUYEHHBIMUA BO3MOKHOCTAMMU 310POBbAA

OOyueHne UWHBAIMJIOB M JIMII C OrPAaHUYCHHBIMM BO3MOXKHOCTSIMH  3JI0OPOBbSI
OCYIIIECTBIISIETCS] B COOTBETCTBHH C:

— IlopsakoM opraHuzald M OCYLIECTBJIEHHsS OOpa30BaTENbHON JAEATENBHOCTH I10
o0Opa3oBaTeNbHBIM IIpOrpaMMaM — IMporpammam OakanaBpuaTa, MporpaMMaM CIEHHaJUTeTa,
nporpammam maructparypsl (Ilpukaz MunoOGpuaayku P® ot 05.04.2017 Ne 301);

— IlonoxeHneM o0 TMOpsAKE OpraHu3allud W OCYILECTBIEHHS 00pa3oBaTeIbHON
NeSITeIbHOCTH O 00pa3oBaTelbHBIM IpOrpaMMaM BBICHIETO OOpa30BaHUS — IporpaMmam
OakanaBpuaTa, IporpaMMaM CHelHaTuTeTa, IporpaMMaM MarucTparypbl (QenepaibHOTO
rOCyJapCTBEHHOTO OO/HKETHOrO 00pa30BaTENbHOIO  YUPEXKJIEHHUS BBICIIETO 00pa3oBaHUs
«Poccuiicknii XMMHKO-TEXHOJIOTHUECKU yHHBepcuteT uMeHu .M. MenneneeBay, MpUHATBIM
pemiennemM Yuenoro coeta PXTY um. JI.. MenaeneeBa ot 28.12.2022, npotokon Ne 5;

— MeronnyeckuMu peKOMEHAALMSIMH IO OpraHu3ali 00pa30BaTENbHOIO Mpoliecca
Ui OO0y4eHHs MHBAJIUAOB U JIMI C OrPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3JI0pPOBbsI B
0o0pa3oBaTeNbHbIX OpraHM3alMsIX BBICHIETO O00pa3oBaHUs, B TOM YHUCJIE OCHALICHHOCTH
o0pa3oBaTenbHOrO npolecca (yTBEep:KIeHbI 3amecTuTesieM MuHucTpa oOpa3oBanus U Hayku PO
A.A. KiiumoBsiMm ot 08.04.2014 Ne AK-44/058H).
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JlonmosiHeHMs1 M U3MeHEHHsI K padodell mporpaMme I CIUAIINHbBI

«CoBpeMeHHbIE METO/IbI HCCIEI0OBAHUS MATEPHAJIOB)
OCHOBHOI1 00pa3oBaTeJIbHOI IPOrpaMMBbl
22.04.01 MarepuanoBeeHUE U TEXHOJOTHMH MaTEpUATIOB

MarucTepckas rmporpamma

«/ITHHOBaIIMOHHEIE MaTCpHaJIbl U 3alIUTa OT KOPPO3HUH»

®opma 00yueHHs: OuHas

Homep
OcHOBaHHE BHECEHUS
n3MeHeHus/ ConeprkaHue TOMOJTHCHHSI/ M3MEHEHUS
W3MEHEHU S/ JOITOTHEHUS
JOIIOJIHEHUS

MIPOTOKOJI 3acelaHus Y YeHOTO
1. coBeTra Ne oT

« » 20 .
IIPOTOKOJI 3acejaHusl Y YEHOT O
coBera Ne oT

« » 20 .
IIPOTOKOJI 3aceaHusl Y YEHOT O
coBera Ne oT

« » 20 .
IIPOTOKOJI 3aceaHusl Y YEHOT O
coBera Ne oT

« » 20 .
IIPOTOKOJI 3aceJaHusl Y YEHOT O
coBera Ne oT

« » 20 .
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MuHHCTEepPCTBO HAYKHU M BbICIIEero oopasoBanusi Poccuiickoii @exepaunu
(denepanbHoe rocy1apcTBeHHOE OKOIKeTHOE 00pa3oBaTesibHOE YUpeKIeHne
BbICIIET0 00pa3oBaHUs
«Poccuiicknil XUMHMKO-TEXHOJIOTHYeCKHUI YHUBEPCUTET
uMmenn /I.A. MenaeneeBa

«YTBEPXKXIAEHO»
Ha 3ace/laHuy Y YE€HOTO COBETa
PXTY uwm. JI.1. Menaeneera

rpotokoi1 Ne 30 ot «30» urons 2025 r.

PABOYASA TIPOT'PAMMA JNCHUITJIMHBI

«CoBpemMeHHbIE TPO0JIeMbI CTAHAAPTH3ALMID)

HanpasJ/ieHue nmoaAroToBKu
22.04.01 MartepuaJjioBeeHHe U TEXHOJIOTHH
MaTepHuaJIoB

Marucrepckasi nporpaMmma
«/HHOBaIIMOHHBIEC MATEPHUAJIBI U
3aIMTA OT KOPPO3UI)

KBasnimpukanus «Marucrp»

Mocksa 2025



[Iporpamma cocraBieHa K.T.H., forieHToM X.A. HeBmsATYIMHOM

[Tporpamma paccMoTpeHa U 0Jo0peHa Ha 3aceaHuH Kadeapbl HHHOBAIIMOHHBIX MaTepUaioB U
3alUTHI OT Koppo3un «29» anpens 2025 r., mpotokon Ne 9.



1. IEJb Y 3AJAYH JUCIUTIIAHBI

IIporpaMmMa cocraBieHa B COOTBETCTBMM ¢  TpeboBanusimu  DenepanabHOro
roCyJapCTBEHHOTO 00pa30BaTeNbHOIO CTaHJIApTa BBICHIETO 00pa3oBaHMA — MAarucTpaTypa
110 HarpasyieHHI0 oArotoBku 22.04.01 MarepuanoBenenue u Texuonoruu marepuaion (PI'OC
BO), pexomenpganusaMu Metoauyeckoil KOMHCCHUM W HAKOMJIEHHBIM OIBITOM IPENOAaBaHUsS
JUCHMIUTMHBL ~ KadelApoi  WHHOBALMOHHBIX ~ MAaTepHalioB M 3allUTBl  OT  KOPPO3HHU
PXTY um. /I.U. Menneneena. [Iporpamma paccunTaHa Ha W3y4yE€HHE AUCUUILUIMHBI B TEUCHHE
OJIHOTO CEMECTPA.

JMucuummmza «CoBpeMeHHbIe IP00/1eMbl CTAHAAPTH3ALUH» OTHOCUTCS K BAPUATUBHOU
4acTH 00s13aTeIbHBIX JUCHUIUIMH Y4eOHOro 1iaHa. [IporpaMMa AUCHUIUIMHBI TPEATIONIATraeT, YTo
oOyyaromuecss UMEIOT TEOPETUYECKYIO0 U MPAKTUYECKYI0 MOATOTOBKY B OOJIACTH TEXHUYECKOIO
PEryJINpOBaHUS U CTaHAAPTU3ALUU

Henp IMCHMIVIMHBI — COCTOMT B YCBOCHHUU CTYIEHTAMHM 3HAHUU O COBPEMEHHBIX
npobiieMax B 00JaCTH TEXHUYECKOTO PETyJIMPOBAHMS W CTaHJIAPTU3ALMM, YMEHUU MPUMEHSATh
JOKYMEHTbl ~MEXAYHapOJHBIX, HALMOHAJIBHBIX U MEKIOCYIAPCTBEHHBIX OpraHU3ALMUAN
CTaHJapTU3alUu B IPO(ECCUOHATIBLHON AESITEIbHOCTH, IPUOOPETEHNN HABBIKOB MCIOIb30BaHU
CTaHJApTOB IPHU BHEAPECHUHM MHHOBAL[MOHHBIX MPOAYKTOB U TEXHOJOTHH B 00IACTH 3allUTHI OT
KOPpO3UH.

3aga4u AUCHHUIIMHBI

— M3YyYEHHUE 3aKOHOAATENbHOM 0a3bl AEATENbHOCTHU 0 CTaHAAPTH3ALNH;

— O3HAaKOMJICHHE C HCTOpUEH CO3JaHusl U CTPYKTYypOH, PYKOBOIALIMMH OpraHaMH
MEXIYHApOJHbIX M HAaLMOHAIBHBIX OPraHMU3alMA [0 CTaHJApTU3ALMN; W3YyYCHHE
B3aMMOJEHCTBUS MEKIYHAPOIHBIX U HAIMOHAIBHBIX OpraHU3aluil MO CTaHAapTU3aLMH,
paccMoTpeHue IpoOjeM rapMOHH3ALMU CTaHAAPTOB U MEXIYHAPOJHOM NEATEIbHOCTH
Poccranpapra;

— H3y4YCHHE BHOBb BBOJMMBIX CTAHJAPTOB B 00J1aCTH HAYKOEMKHX TEXHOJIOTHH, COLMAILHON
cdepsbl, 03HAKOMJIEHHE C TPOEKTaMH CTaHJIapTOB U TEXHUYECKUX PETIaMEHTOB.
JucuumnuHa «CoBpeMeHHbIe MPO0JeMbl CTAHAAPTH3ALUM» TPENOJAETCS BO 2

cemectpe. KOHTponp yclieBaeéMOCTH CTYJEHTOB BEIETCS 10 TPUHATOM B YHHMBEPCUTETE
PEUTHHIOBOM CUCTEME.
Pabouas nmporpamMMa AUCHUILUIMHBI MOXKET OBITh peai30BaHa C MPUMEHEHUEM JIEKTPOHHBIX
00pa30BaTeNbHbIX TEXHOJIOTUN U 3JIEKTPOHHOTO 00YUYEHHS MOJTHOCTHIO WIIM YACTUYHO.



2. TPEBOBAHUSA JUCIHUIIJIMHBI

2.1 YHI/IBepcaJILHLIe KOMIICTCHU MU BBINTYCKHUKOB U HHAUKATOPbI UX TOCTUKCHUA

HaumenoBaunue
KaTeropuu

(rpymrbl)
YK

Kozn u HaumeHnoBanue
YK

KOI[ N HAMMCHOBAHUC MHAUKATOpa JOCTHXKCHUSA
YK

CucreMHOE 1
KPUTHYECKOE
MBIIIJICHHUC

VK-1. Cniocoben
OCYILIECTBIISATH
KPUTUYECKUN aHAIIN3
MpoOJEMHBIX CUTYyaITui
Ha OCHOBE CHCTEMHOTI'0
MoJIX0/a,
BbIpa0aThIBaTh
CTpaTEruIo ACHCTBUI

VYK-1.2. VYMeeTr COOTHOCHUTh Pa3HOPOIHBIE
SIBJICHUSI ¥ MH(POPMALIHIO, CUCTEMAaTU3UPOBATh UX
B paMKax M30paHHBIX BUIOB MPOPECCHOHATHLHON
JeSITebHOCTH

2.2. lIpodeccuoHaIbHBbIE KOMIETEHIIHH BHITYCKHUKOB U HHANKATOPbI HX JOCTUKEHH S




OcHoBanue

3ana1a . OO0BeKT Win 00J1acTh Konu Konx u HauMmeHoBaHue (mpodeccroHanbHBIN
npohecCHOHABLHOM
eSTEBHOCTH 3HAHUA HaumeHosanue [1K uHanKaTopa noctkenus [1K CTaHJIapT, aHAJIU3 OIBITA)
O06001u1eHHBIE TPYIOBBIE PYHKIIUU
HayuHo-ucciieoBaTe/IbCKUH THII 32124 NPO(ecCHOHATbHOM 1eATeJbHOCTH

VYuyacrtue B TexHonoruueckue [TIK-6 Cniocoben [1K-6.1. 3naet TpebGoBaHUs K Amnanu3 TpeGoBaHUN K
OpraHu3aluu u IIPOLIECCHI OIIpEeAEIIATh (YHKIMOHATIBHBIM U KOPPO3UOHHBIM npodeCcCuOHATBLHBIM
MIPOBEJICHUU MIPOU3BO/ICTBA, (GyHKIIMOHATILHBIC U XapaKkTepUCTHKaM 000py10BaHUS, KOMIIETEHIIHUSIM, MIPEABABISEMBIX K
IIPOEKTOB, 00paboTKH KOPPO3UOHHbIE MaTepUajIoB U MOKPHITUIL, CIIOCOOBI BBIIIYCKHUKAM HaIlpaBJICHU
UCCIIEeIOBaHUI U MoupuKau XapaKTePUCTUKU KOHTPOJISI, a TaKXKe MOJATOTOBKU Ha PBIHKE TPYyAa,
pa3pabOTOK HOBBIX MaTepHaJIOB U o0opyioBaHus, perJaMeHTUPYIOIINE UX HOPMATHUBHbBIE | 000011eHuE 3apyOEKHOTO OIbITA,

MaTepuaioB 1
KOMIIO3HUIIHH,
Hay4HbIX U
MIPUKJIIATHBIX
SKCIEPUMEHTOB 110
CO3JIaHHMIO HOBBIX
MPOLIECCOB MOJTYYEHUS
1 00paboTKH
MaTepHuaoB, a TAaKKe
U3 eIt

MOKPBITHH, JIeTaneit
1 U3CIINI;
o0opynoBaHue,
TEXHOJIOTHYECKasI
OCHACTKA U
MIPUCTIOCOOJICHUS;
CHCTEMBI
yIIpaBICHUS
TEXHOJOTHYECKUMH
mporeccamu

MaTepuaioB U
MOKPBITHI, ONIPEETSAT
HX COOTBETCTBHE
3asIBJICHHBIM
MOTPEOUTEITLCKIUM
XapaKTePUCTUKAM;
OCYILIECTBJIATH
KOHTPOJIb KAYECTBA
MaTepuaoB U
ITOKPBITHH C
NIPUMEHEHUEM
N3BECTHBIX U
MOAU(PHUIIMPOBAHHBIX
METOJIOB UCITBLITAaHUH

JIOKYMEHTHI.
[1K-6.2. YmMeer onieHuBaThH
COOTBETCTBUE TEXHOJIOTUYECKOTO
mpoiiecca B 001aCTH 3alIUThI OT
KOppO3UH, a TAaK)Ke MaTepUaoB U
000py1I0BaHUS COBPEMEHHBIM
TpeOOBaHUSM C YUETOM DKOJIOTUYECKOM
0€30macHOCTH

I1IK-6.3. Bnageer HaBBIKAMU
TECTUPOBAHUS MAaTEPUAJIOB U
MOKPBITUH, pa3paboTKu CTaHIapPTOB Ha
TEXHOJIOTHYECKHUE TTPOLIECCHI
HAHECEHMsSI U METOJIbI KOHTPOJIS
MaTepHaJIOB U MMOKPBITHI

MIPOBEICHUS KOHCYJbTALUN C
BEYLIMMH pad0oTOaTENSIMHU,
00beIMHEHUSIMU paboToIaTe e
OTpaciu, B KOTOPOH BOCTPEOOBAHBI
BBIITYCKHUKH B PaMKax
HAIPABJICHUS [MOJATOTOBKH
[TpodeccuonanbHbIi cTaHAApT
«CrenuanucT 1no
ANEKTPOXUMHUUECKOH 3aILUTE OT
KOPPO3UH JINHEWHBIX COOPYKEHUN
1 00BEKTOBY, YTBEPKICHHBIH
NprKa3oM MuHHCTEpCTBA TPyIa U
COLMAJIBHOM 3a1uThl Poccuiickon
®enepanuu ot 12.10.2021 No714H.
D Vmpasnenue cucreMont
AIEKTPOXUMHYECKOH 3aIlUThI
JMHEWHBIX COOPYKEHUH 1 00BEKTOB
(ypoBeHb KBaMU(UKAIHH — 7)




[TpodeccnonanbHbI cTaHAAPT
«Cnennanuct B 00J1acTi
pa3paboTKH, COMPOBOXKACHUS U
MHTETPaI TEXHOJOTHYECKUX
IIPOLIECCOB U ITPOU3BOJICTB B
o0nacTu MaTepuaaoBeIeHUs U
TEXHOJIOTUU MaTEpUAIIOBY,
YTBEPKACHHBIN MPUKA30M
MuHucrepcTBa Tpyaa u
COLIMAIBHOM 3aIuTEl Poccuiickoi
@enepaunn ot 3.07.2019 Ne 4771.
B Pa3pabotka, conpoBoxIeHUE U
MHTErpaIys THHOBAIMOHHBIX
TEXHOJIOTUYECKHX MPOIIECCOB B
00J1acTH MaTepUaIOBEICHUS 1
TEXHOJIOTUU MaTepHalIOB (YpOBEHb
kBauuKamu — 7)




IIpodeccuonanbHble KOMNETEHIIUH M MHAUKATOPBI UX JOCTHKEHUSI:
B pesynbrare u3ydeHus AMCUUILUIMHBI CTYACHT MarucTpaTyphl TOJKEH:

3namo:

— OCHOBBI 3aKOHOJIATEIBHOM 0a3bl 0TEYECTBEHHON CHCTEMbI CTaHAAPTH3AIHNH;

— TpebOOBaHUS HOPMATUBHBIX JOKYMEHTOB B 00JIaCTH 3alllUThl OT KOPPO3UHU M
CTapeHus;

— TNPUHIUIBI TOCTPOCHUS 00IEPOCCUNCKOM CUCTEMBI KJIACCH(PHUKATOPOB.

Ymems:

— aHAJIM3UPOBATh COCTOSHHE U IUHAMHKY COBPEMEHHOTO COCTOSIHHS CTaHapTU3AINH;

— pa3pabaTrbiBaTh MJIaHbl MO CO3JAHWI0 MHHOBALMOHHBIX NPOJAYKTOB C y4€TOM
CTaHJAPTOB B 06/1aCTU PUCKa BHeJpeHUs HOBBIX TEXHOJIOTHUH;

— OLIeHMBATb COOTBETCTBHE NPOAYKI WU U IPOLLECCOB TPeOOBAaHUAM HOPMATHBHBIX
JIOKyMEHTOB B 00J1aCTH 3al{UThl OT KOPPO3UHU U pecypcocoepekeHus;

Braoemy:

— HaBbIKaMH 1O cOopy, 00paboTKe, aHamu3y, CHUCTEMAaTH3allid H O0OOIIECHUIO
HOpPMAaTUBHOW MH(pOpMAaLINH;

— HaBBIKaMU MO 00OOILEHUI0 MEXAYHAPOJHOTO U 3apyOEKHOTO OIBITa MPH PEIICHUU
NPaKTUYECKHX 33/1a4;

— HaBbIKaMW pa3pabOTKU CTaHAApPTOB U [JPYTUX HOPMaTHUBHO-TEXHUYECKUX
JIOKYMEHTOB Y IPUMEHEHHUS UX JJIS OLleHKH CBOWCTB MaTepHaJioB.

3. OFBEM JUCHUILIMHBLI U BUJbI YYEBHOM PABOThHI

O0beM JUCHHUILIHHBI
Bup yuyeoHoii padoTbl Axax, | Actp.
3E
q. q.
OO01mast TpyT0eMKOCTh TUCITUTUTHHBI 2 12 54
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHA: 0,94 34 25,5
Jlekuun 0,47 17 12,75
[TpakTuueckue 3anstus (I113) 0,47 17 12,75
B TOM 4HcCJIe B popMe MPpaKTHUECKOi MOATOTOBKH (npu Hanuyuu) 0,47 17 12,75
CamocrosiTejibHasi padoTa 1,06 38 28,5
KonTakTHas camocTosiTenbHas paboTa 0,01 0,4 0,3
CamocTosiTeIbHOE U3YUCHHE Pa3/IeTIOB JUCIIUILIMHBI 1,05 37,6 28,2
Bujg nTOroBOoro KOHTpOJIsi: 3auer ¢ OLEHKO¥




4. COJAEPKAHUE JUCIUIIJIMHBI
4.1. Pa3aenbl AUCHUIIMHBI M BU/bI 3aHATHH

AxkazeM. 4acoB

I‘D‘i Pa3nes qucuMIInHbI Bcero Jlekuun IIpak. 3aH. Cam. pabora
Pa3nes 1. P® CoBpemMeHHOe COCTOSIHME U NePCIEeKTHBBI Pa3BUTHS

1. HauuonanbHasi cucremMa cranaapTuzannu. OCHOBHbIE HANIPABJIEHUSA 20 5 5 10

roCcyJ1apCTBEHHOI0 PeryJHpOBaHis MHHOBALIMOHHOM /1esITeJIbHOCTH.

1.1 CranmapTusanys Kak Hay9YHO-TeXHUYECKas IeATeIbHOCTD. 5 1 1 3
1.2 | CrangapTsl B 00JIaCTH pecypcocOepeReHus 7 2 2 3
13 Cucrema 00IIEPOCCHICKHUX KIACCH(PUKATOPOB TEXHUKO-IKOHOMHYECKOU U 3 9 9 4

' COLIMANIbHOW MH(OPMALIUH.

2. Pazjgen 2. MexxayHapoaHasi CTAaHIAPTU3AIUS 22 6 6 10
2.1 | MexayHapoJHble OpraHU3alMK CTaHJAPTH3AIHH. 7 2 2 3
2.2 | PernoHanbHbIC U HAIMOHAIBHBIC OPTaHU3ALNH. 7 2 2 3

MexayHapoIHbIe OPTaHU3alliH, Y4aCTBYIOIINE B CTaHIapTH3AIHH.
2.3 | MexayHapo HOE ¥ PETHOHAIBHOE COTPYAHHYECTBO B 00JIACTH 8 2 2 4
CTaH/IapTU3AIIHH.

3. Pa3nen 3. CtangapTu3anusi B pa3BUTHH COBPEMEHHOT0 00111eCTBA 30 6 6 18
3.1 | Crannaptel B 007aCTH HAYKOEMKUX TEXHOJIOTUH U MH)KUHUPUHTA. 10 2 2 6
3.2 | YcroitunBoe pa3BUTHE OOIIECTBA U CTaHAAPTH3AIIMS. 10 2 2 6
33 ITpodeccronanbHbIe CTaHZApPTb! KaK OPHEHTHP B MOATOTOBKE CIELHATHCTOB 10 9 9 5

JUTsL BBICOKOTEXHOJIOTUYHON WHIYCTPHH.
Hroro 72 17 17 38




Pazgea 1. P@ CoBpeMeHHOe COCTOSIHUE U NepPCceKTUBBI pa3Butusi. HanmonanbHas cucrema
cranaaptuzauud. OcCHOBHbIE  HANpaBJieHUs  TOCYJAPCTBEHHOI0  peryJIMpOBaHMS
HHHOBAIIMOHHOM /1eATeJIbLHOCTH.

1.1. Cranpgaptu3anus Kak HayYHO-TEXHHUYECKasl JeATeIbHOCTh. Llenmm W mpuHIUIBI
cTranaapTuzanuu. JlopoxkHas KapTa pa3BUTHS HAIlMOHAJIbHOM CHUCTEMBl CTaHIapTU3ALUU.
®enepanbhblil 3akoH Ne 162-D3 «O cranpaptuzanuu B Poccuiickoit @enepanumny. Texunueckue
perjJamMeHThl Kak OCHOBa oOecriedeHus 0€30MaCHOCTH  MPOAYKIMH  paboT,  YCIyT.
MexnyHapoHbIe, pETHOHANIbHbBIE (MEXTOCYIaPCTBEHHBIE) U HALIMOHAJIbHBIEC CTAHIAPTHI.

1.2. Enunas cuctema 3ammthl oT koppo3uu u crapeHus (EC3KC). MudopmarmonHo-
TEXHUYECKUH CHPAaBOYHUK MO HAWIYYIIAM JOCTYHHBIM  TexHoJormsMm. «OOpaboTka
MOBEPXHOCTEN METAIIJIOB U MJIACTMACC C UCIOIb30BAaHUEM JIEKTPOIUTHUECKUX MIIM XUMHUYECKUX
nportieccoy» (UTC 36-2017).

1.3. Pa3BuTHe HOpMATHUBHOW 0a3bl MO YIMPABICHHUIO WHHOBAIIMOHHOHN NEATEIHLHOCTHIO.
Ponb rocynapcTBa B 0CyI1eCcTBIEHUM HHHOBALMOHHOM J1€ATEIbHOCTH.

1.4. Cucrema o0OImEPOCCHUMCKUX KIACCU(UKATOPOB TEXHUKO-DKOHOMUYECKOW |
counanbHoi uMH(popMaruu. [IpUHIMOB KOAMPOBAaHUS. AKTyalM3aluss W TapMOHHU3AIUSL
KJIaCCU(UKATOPOB.

Paznen 2. MexxkayHapoaHasi CTaHIapTH3ALUA.

2.1. MexayHapoaHble OpraHu3aluu cTanaaptTuzanuu. Mcropus coznanus, coBpeMeHHas
CTPYKTYpa, UJICHCTBO, DPYKOBOJISIIME OpraHbl, (UHAHCHPOBAHHE, IPOLEAYpa pa3pabOTKh
CTaHJApTOB U WX YTBEPXKICHHUS, B3aUMOJCHCTBUE C JPYTUMH OpTraHU3alUSIMH IO
crangaptusanuu.  ISO  (International Organization for Standardization) MexaynapoaHas
opranmsaius 1o crangapruzanun. IEC  (International Electro technical Commission)
Mexaynapoanas anekrporexunyeckas komuccus. | TU (International Telecommunication Union)
MesXTyHapOIHBIHN COI03 PIEKTPOCBS3H.

2.2. PeruonanpHbie opranuzanuu. Mcropus co3maHus, COBPEMEHHas CTPYKTYpa,
YJIEHCTBO, PYKOBOJSAIIUE OpraHbl, (PMHAHCHPOBAHHE, MPOLEAYpa CO3JAaHUS CTAaHAAPTOB U UX
YTBEPXKACHHUE, 0COOCHHOCTH U B3aUMOJEHCTBHE C APYTUMHU OPTaHU3aLMSIMU 10 CTaHAApTU3ALIUU.
MesxrocynapctBennsiii coBer CHI. EBpomneiickuii komuTeT mo cranpaptuszanuu - European
Committeefor Standardization (CEN).

2.3. HamumonanbHble OpraHu3allMM. YCUJIEHUE B3aUMOJICHCTBUS PETHOHAIBHBIX U
HAIMOHAJIBHBIX opranu3anuii. Benukoopuranus: British Standards Institution (BSI) Bpuranckas
opranu3anus no cranaapruszaiuu. ['epmanus: Deutsches Institut fur Normung (DIN) UuctutyT
cranmaprusaiuu  ['epmanmu. CIHIA:  American National Standards Institute (ANSI)
AMepHKaHCKUN HaIMOHATBHBIN MHCTUTYT 1O cranmaptusarmu; National Institute of Standards
and Technology (NIST) HarmoHnaabHBIH HHCTHTYT MO CTAHIAPTU3AIUH U TEXHOJIOTHH;

2.4. MexnayHapoaHble OpraHu3allMM, YYacTBYIOIIME B cTaHaaptuzauuu. Hcropus
CO3/aHMSI, COBpPEMEHHas CTPYKTypa, UIEHCTBO, PYKOBOJSIIME OpraHbl, (hMHAHCHPOBAHUE,
npolenypa CO3/laHusl CTaHAAPTOB M UX YTBEP)KJIEHHE, OCOOCHHOCTH M B3aUMOJICWUCTBUE C
JpYTMMH OpraHM3alUsIMU 10 craHAapTu3auuu. EBpomelickas skoHomuueckas komuccuss OOH
(EDK OOH). Bcemupnas toproBas opranuzauus (BTO). IlpomoBonbcTBeHHas U
cesnbckoxo3siicTBeHHass opranuzauuss OOH. BcecemupHas opranuzanusi 34paBOOXpPAaHEHUS.
MexnyHaponHas opraHuzanus 3akoHojatensHoW wmerponorun (MO3M). MexayHapoaHas
denepanus 1Mo JOKyMEHTauuu. MexIyHapo/Has OpraHu3alus MOTPeOUTENbCKUX COIO30B
(MOIIC). Mexnaynaponnoe Owopo Mmep u BecoB (MBMB). MexnyHapoaHsiii coro3 1o
TeopeTHyecKor M mpukiagHoi xumuu - International Union of Pure and Applied Chemistry
(IUPAC).

2.5. MexnayHapolHOE€ W PETHOHAIBHOE COTPYJHHUYECTBO B OOJACTH CTaHJAApTHU3AIUH.
[Tpobnembl rapMOHM3AallMM CTAaHAAPTOB B YCIOBUSAX LU(PPOBONA 3KOHOMUKH. IIpumeHeHue
MEX1YHApOJHBIX, PETHOHATIBHBIX (B TOM YHCJIE MEKIOCYIapCTBEHHBIX ) cTaHAapToB B Poccum.

Pa3nea 3. Cranpapruszanus B pa3BUTHH COBPEMEHHOI0 00111eCcTBa.



3.1. Cranmaptel B 00JaCTH HAyKOEMKHX TEXHOJOTHH W WHKMHUpWHTA. CTaHmapThl
rpynnsel 'OCT P 57272  «MeHEIKMEHT pHUCKAa TPUMEHEHUS HOBBIX TEXHOJOTHUII».
[IpenBaputenbuplii  HarmoHabHBIA  cTanmapt (ITHCT) 451.1-2020. «IHHOBALIMOHHBII
MEHE/DKMEHT. YTpaBleHHE NPOIyKIHeH». MEeHeIKMEHT 3HaHUM B 00JIaCTM WH)KWHHPHUHTA!
o01LIHe MOTOXKEHUS], IPUHIIUIIBI U MTOHSATHS.

3.2. YcroitunBoe pa3BuTHE OOIIECTBA M CTaHAapTU3auus. l[IpuMeHeHue CTaHIapTOB IO
COLIMAJILHOM OTBETCTBEHHOCTH B I€ATEIHHOCTH NPEIIPUITUN BEICOKOTEXHOJIOTHYHBIX OTpaciiel.
3eseHble CTaHAAPTHI, KX POJIb B 00eCTIeYeHnH O€30MaCHOCTH MPOIECCOB 00PaOOTKH MOBEPXHOCTH.

3.3. IIpodeccuonanbHble CTaHIAPTHl KaK OPUEHTHP B MOATOTOBKE CIELHUAIUCTOB IS
BBICOKOTEXHOJIOTMYHON UHIyCTPHUH.

3.4. Cranpaptuzamusi B comuanbHOM cdepe. [lokasarenm kadectBa Xu3HH. Poib
CTaHJapTU3aLUHU B Pa3BUTUH SKOHOMMKH U MTOBBIIIEHUH Kaue€CTBA )KU3HU.



5. COOTBETCTBHUE COAEP/KAHUSA TPEBOBAHUSAM K PE3YJIBTATAM OCBOEHUA JUCIHUITJIMHBI

Pazne
Paspgen | Paspen
Ne B pe3ynbrare ocBOE€HUS AUCHUIIINHBI CTYAEHT JOJIKEH: 1 5 3
1
3HaTh:

1 OCHOBBI 3aKOHO/ATEJIbHOM 0a3bl 0T€YECTBEHHON CUCTEMbI CTaHIapPTU3ALINY; + + +
2 Tpe6OoBaHHsl HOPMAaTUBHBIX JOKYMEHTOB B 006J1aCTH 3alUThI OT KOPPO3UHU U CTapeHUsd; + + +
3 MIPUHIUIIBI TTOCTPOCHUS 00IEPOCCUICKOMN CHCTEMBI KJIACCH(PHKATOPOB; + + +

YMersb:
4 AHAIN3UPOBATh COCTOSIHUC UM TMHAMUMKY COBPEMEHHOI'O COCTOSIHMSA CTaHJapTU3aluU + + +
5 pa3pabaTeiBaTh IJIaHbl MO CO3J4AHUI0 WHHOBALMOHHBIX NMPOAYKTOB C y4eTOM CTaHJApTOB B + + +

06J1aCTH pUCKA BHEIPEHUSI HOBBIX TEXHOJIOTUH;
6 OLIEHUBATb COOTBETCTBHE NPOAYKLUHU U NPOLECCOB TPeOGOBAaHUSAM HOPMATUBHBIX JOKYMEHTOB B + + +

00J1aCTH 3aLMTHI OT KOPPO3UHU U pecypcocbepekeHUs];

Baagern:
7 HaBBIKaMU 110 cO0py, 00paboTKe, aHAIM3Y, CUCTEMATU3aIlMK ¥ 0000IIEHUI0 HOPMATHBHOW NH(MOpMAITUU + + +
8 HaBBIKAMU 110 0000IIEHUIO MEXKTYHAPOIHOI'0 U 3apyOeKHOTO OIBITA ITPH PEHISHUH TPAKTUYECKHX 331a4 + + +
9 HaBblKaMM pa3pabOTKU CTaHAAPTOB U J[APYTUX HOPMATUBHO-TEXHUYECKUX [JOKYMEHTOB M + + +

IpUMeHEeHHUs UX [/ OLleHKH CBOWCTB MaTepHaJIOB;

Kox n nHanmenoBanne YK Kox u HanMeHoBaHMe MHAUKATOPA focTHAeHN YK

VYK-1. Cnocoben ocymmectBisTh kKputndecknii | YK-1.2. YMeeT COOTHOCHTH pa3HOPOHBIE SIBICHUS H

aHaJIM3 MNPOOJEMHBIX CUTYallMil Ha OCHOBE | MHPOPMALIMIO, CHCTEMaTU3MpOBAaTh HUX B paMKax + + +

CUCTEMHOTO oAXoAa, BbIpa0aThIBaTh | U30PAaHHBIX BUA0B MPO(HECCHOHATBLHON NeSTEIIbHOCTH
CTPATErUI0 IEUCTBUI

Koa n naumenoBanue INK Kox n HaumeHoBanue uHauKaTopa gocrukenus IK
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IIK-6 Crocoben OIPEJIEIISITh
(yHKIIMOHATILHBIC u KOPPO3UOHHBIE
XapaKTepUCTHKU 000PYAOBaHUS, MaTepHAIIOB
U TIOKPBITUH, OMPEAENsATh MUX COOTBETCTBUE
3asBJIECHHBIM MOTPEOUTETHLCKIM
XapaKTEPUCTHUKAM; OCYIIECTBISATh KOHTPOJb
KadyecTBa MaTepUajJoOB M  TOKPBITHH C
MIPUMEHEHUEM HM3BECTHBIX u
MOAU(GUIIMPOBAHHBIX METOJOB MCIIBITAHUN

I1K-6.1. 3naet TpeboBaHus K GYHKIIMOHATHHBIM U
KOPPO3HMOHHBIM XapaKTEPUCTUKAM 000PYAOBAHHUS,
MaTepHaJIOB U TIOKPBITUH, CIOCOOBI KOHTPOJIS, a TAKKE
pErIaMeHTHPYIOIINE UX HOPMATHUBHBIE JIOKYMECHTEHI.

I1K-6.2. YMeeT o1leHUBATh COOTBETCTBUE
TEXHOJIOTMYECKOI0 IIpoliecca B 00JIaCTH 3aIHUTHI OT
KOPPO3H1H, a TAK)KE MAaTEPUAIOB U 000PYIOBaAHUS
COBPEMEHHBIM TPEOOBAHUSIM C YYETOM IKOJIOTHYCCKOU
0e30macHOCTH

[1K-6.3. BnageeT HaBbIKAMH TECTUPOBAHUS
MaTepHalioB U MOKPBITUI, pa3pabOTKU CTaHAAPTOB Ha
TEXHOJIOTUIECKHE TIPOIIECCHl HAHECEHHSI U METOIBI
KOHTPOJISI MaTEpUAJIOB U MOKPHITHH.




6. IPAKTUYECKUE U JIABOPATOPHBIE 3AHATUSA

6.1. [IpakTnyeckune 3aHATHS

Ne paznena .
No HCIAIUIHH IIpumepHbIe TEMbI IPAKTUYECKUX 3aHATHI Yackl

n./m bI

1 JlopoxHas kapTa pa3BUTHS HALIMOHAJILHOM CUCTEMBI 1
1.1 cranaaptusaiuu. [lopsnok pazpaborku TexHudecknx
pernamenToB EADC. O0CykIeHHE MPOSKTOB PETIIaMEHTOB.

2 19 Enunas cucrema 3amutsl oT koppos3uu u ctapenus (EC3KC). )
' HJAT UTC-36.

3 13 ['pynmsl knaccupukaTopoB. [IpuHIHUITBI KOJUPOBAHUS. 2
' AKTyanu3zanysi ¥ rapMOHHU3aLMsl KJIaCCU(UKATOPOB.

4 MexTyHapoIHOE U PETHOHAIbHOE COTPYIHUYECTBO B 2
obyacTu cTangapTU3auu. Bubl 10KyMEHTOB, UX
ob6o3nauenue, nopsaok npunstus: ISO, IEC, ITU, CEN,
CENELEC, ETSI, MI'C.

2.1

5 HanmonaneHas craniaptusanus. Buisl JOKyMEHTOB, UX 5
2.2 ob6o3nauenue, nopsaok npunstus: BSI, DIN, NIST, ANSI,
NACE.

6 Kogexc Alimentarius. BO3, IIpogoBoibcTBeHHAS U 5
2.3 cenbckoxossrcTBenHas opranuzanus OOH. IUPAC. MBMB,
MO3M. 'apMoHM3a1Us CTAHIAPTOB.

7 I'OCT P 57272.1-2016. MeHe)KMEHT pUCKa IPUMEHEHUS 2
HOBBIX TexHoyioruil. KoHmenius 6epexInBoro
npou3BoACTBa. OCHOBHBIE CcTaH1aPThL. OMBIT BHEAPEHUS.
3HAHUH B 00JIACTH WHKUHUPHUHTA.

3.1

8 I'OCT P 54598.1-2015. MeHen)KMEHT yCTOMUMBOTO
3.2 pazsutusa. FOCT P UCO 37120-2015. YcroifunBoe pa3BuTHe
coobuiectBa. Kpurepuu 3eseHbpIX TEXHOJIOTHH.

9 [Tpodeccuonanvubie cTanAapThl. CrieUANIKUCT MO 5
IEKTPOXUMHUYECKUM U CKTPOYU3NISCKHM METO1aM
0o0paboTku maTepuanos. Crienuaiuct B o0aacTu
MaTepHaIOBEIECKOTO 00eCIeUeHHUS TEXHOIOTUIECKOTO
[IUKJIA IPOU3BO/ICTBA 0O BEMHBIX HAHOMETAIIJIOB, CIIJIABOB,
KOMITO3UTOB Ha UX OCHOBE W U3JICIIHIA U3 HUX

3.3

JlaGoparTopHble 3aHATHS HE TPEyCMOTPEHBI.




7. CAMOCTOSATEJIbBHASA PABOTA

CamocrosrenbHas paboTa MPOBOIUTCS C LENbIO YriyOaeHus 3HaHUM 1o aucuuiuinHe «CoBpeMeHHBIe
Ipo0JIeMbl CTaHAAPTU3ALNN

— O3HAaKOMJICHHME M NpOpabOTKy PpPEKOMEHJIOBAaHHOH JHTEpaTypsl, paboTy ¢ 3IEKTPOHHO-
OMOIMOTEeYHBIMU CUCTEMAaMHU, BKJItOUas 1€PEBOABI MyOIMKAlMi U3 HayYHBIX >KypHAJIOB, HIUTHUPYEMBIX B 0azax
Scopus, Web of Science, Chemical Abstracts, PUHLI;

— IIOCEILEHUE OTPACIIEBbIX BHICTABOK U CEMUHAPOB;

— yuacrue B cemuHapax PXTY um. M. MeHeneeBa no TeMaTuke JUCLUIUIMHBI;

— MOJTrOTOBKY K BBIIIOJHEHHIO KOHTPOJIBHBIX PadOT IO MaTepHaiy JIEKLIMOHHOTO Kypca;

— IMOATOTOBKY K CZaye 3auyeTa ¢ OLeHKOW 2 cemecTp. [lmaHupoBaHue BpeMEHM Ha CaMOCTOSITEIbHYIO
paboTy, HEOOXOMMOI0 Ha M3y4eHHME TUCLMIUIMHBI, CTYyJEHTaM JIy4llle BCEro OCYILECTBISATh Ha BECh MEPUO]
U3y4eHUs, INpelycMaTpuBas IIPH OITOM pPETYISPHOE IIOBTOPEHHE IIPOWMJIEHHOrO Marepuana. Marepuanin,
3aKOHCIIEKTHPOBAHHBI Ha JIEKLUAX, HEOOXOAMMO PEryjspHO AONOJHATH CBEACHUSAMHM U3 JIMUTEPaTypPHbIX
UCTOYHUKOB, TIPEACTaBICHHBIX B paboueil mnporpamme. Ilpm pabote ¢ yKa3aHHBIMH HCTOYHUKAMH
PEKOMEH/yeTCs  COCTaBJIATh  KpPaTKUM  KOHCIEKT MaTepuaya, C  00s3aTelabHbIM  (PUKCHUPOBAHUEM
OoubmmorpadguuecKux TaHHBIX UCTOYHHKA.

8. IPUMEPBI OHEHOYHbIX CPEACTB JJIsA KOHTPOJIAA OCBOEHUA JUCHUIIJIMHBI

CoBOKyIHas OLIEHKA 10 JUCLUIUIMHE CKJIAJIbIBAETCS U3 OLICHOK 3a BBINOJIHEHWE KOHTPOJIBHBIX padoT U
pedepara (MakcuManbHas olieHka 60 0aJIoB), U UTOIOBOTO KOHTPOJIS B JOpPME 3a4ET C OL[CHKOM.

8.1. IpumepHasi TeMaTHKA ped)epaTHBHO-AHATUTHYECKOH PadoThI.

Ilepeuens Tem pedeparos (KoHTpoIbHAs TOUKA 3):

1. Ponb rocymapcTBa B CHCTEME HAIIMOHAIBLHOM CTaHAAPTH3ALMU (HA IPUMEpe KaKoh-1100 CTpaHbl).

2. MexnayHaponHasi cTaHAapTH3alus W 0€30mMacHOCTh B pas3iIMuHBIX  cdepax (MalIMHOCTPOCHHE,
dapmaiieBTHKa, IPOTYKTHI TUTAHUS).

3. BzammopeiictBue UCO u MOK.

4. CoBpemeHHbIE TPOOIEMBbI CTAaHAAPTU3ALMHU Ha IOCTCOBETCKOM MPOCTPAHCTRBE.

5. CranpapTu3anus 1 YeTBEpTas MPOMBIILITICHHAS] PEBOJIIOLIMSL.

6. Ponb cranmapTuszanyu B ycTOHYMBOM Pa3BUTHUHU.

7. MeHemKMEHT prcKa BHEIPEHUS HOBBIX TEXHOJIOTHIA.

8. MeHeHKMEHT 3HAHUMN.

9. TIpodeccronanpHbIe CTAHAAPTHI M UX POJIH B 00pa30BaTEILHOM IpoIiecce.

10. ITpobGnemsl nepeBoaa MEXTyHapOAHBIX CTAHJAPTOB HA PYCCKUMN S3BIK.

11. Ponb Poccranmapra 8 MI'C.

12. Crannaptsl B 001acTH pecypcocOepeskeHus..
13. Ilpobnema oTpacieBbIX CTAaHAAPTOB.
14. O630p MPOEKTOB CTaHIAPTOB I10 3a/laHHON TEeMaTHKeE.
15. Crannaptusanus B crpaHax A¢puku, A3uu u JlaTuHckoi AMepHKH.
16. Crannaptuzanus B EBponeiickoii sxonomuueckoit komuccun OOH (EDK OOH).
17. destensHocTh BecemupHoii Toprosoii opranuszanuu (BTO).
18. lHHOBaIIMOHHBIE METOJUKHU PabOThl IPOIOBOJILCTBEHHON U CeNbCKOX03s1iicTBeHHON opranu3anun OOH.
19. JlesTenbHOCTh BCEMUPHOM OpTraHU3aIuH 31PaBOOXPAHCHUS.
20. BHeapeHue onbITa MHOCTPAHHBIX TOCYIApPCTB B 00ECTIEUEHUs €IMHCTBA U3MEPEHUH.
21. Bueapenwne crangaproB MCO B IpakTHKY METPOJIOTUIECKOTO 00ECIIeUeHUSI.
22. IIpobnemMbl MEXAYHAPOTHOTO U PErHOHAIIBHOIO COTPYIHUYECTBA B 00JIaCTH CTaHJapTHU3AIHH.
23. [IpobnemMbl TpaMOHH3AIMH CTAHIAPTOB.
24. OnbIT IpUMEHEHUST MEX/TyHAPOAHbIX, PETMOHAIBHBIX (B TOM YHCIIE MEKIOCYAAPCTBEHHBIX) CTaHAAPTOB
B Poccun.
8.2. IIpuMepbl KOHTPOJILHBIX BOMPOCOB /151 TeKYIIero KOHTPOJIsA OCBOEHUS TMCIUIIIMHbI
Paznea 1. [Ipumepnl BonpocoB K KOHTPOJibHOM padote Ne 1. KonTposabHas paGora cogep kut 2 Bonpoca,
no 10 6an0B 3a Bompoc.
[IepeueHs BOMPOCOB Ui TEKYIIETO KOHTPOJIS K pa3aeny 1.
1. Cranpaptuzanus Kak Hay4HO-TEXHUYECKas JesITeIbHOCTb.



RBROooo~NoO kWb

0.
1.
12.
13.
14.
15.
16.
17.
18.
19.
20.

[{enn ¥ IPUHIMIIBI CTAHIAPTH3AIIAHN.

[Topsimox popMupoBaHus U paboTa TEXHUYECKUX KOMUTETOB 110 CTaHIAPTH3AIIHH.
AKTyanu3aius u IepecMoTp CTaHAapTOB.

OduHaHcHpoBaHHUE PaOOT IO CTAHIAPTH3AIIHH.

CranmapTusamus B ”UHHOBAIMOHHBIX OTPACIISAX TPOMBIIICHHOCTH.

KoHuenius pa3BuTrs HallMOHATIBHON CUCTEMBI CTaHJapPTU3ALIUH.

®enepanbHblii 3akoH «O cranaaptusanuu B POy,

Haubonee nuunaMu4HO pa3BUBaromuecs o0iactTu cranaaprusanuu B Poccun.
[Topsiiok pa3pabOTKU CTaHIAPTOB.

TpeboBanust kK 0HOPMIICHUIO U COJCPIKAHUIO CTAHIAPTOB.

OcHOBOMOJIararomuye CTaHaapThHlI.

OKcnepTusa CTaHAapTOB.

TexHu4YecKre peraaMeHThbl

CucremMa o0IIEpOCCUNCKIX KIACCH(PUKATOPOB TEXHUKO-3KOHOMUYECKON M COIUATBHON HH(OPMAIIHH.
[TpuHIIUTIBI KOAMPOBAHHUS.

AKTyanu3anus ¥ rapMOHU3aIUs KIIACCH(PUKATOPOB.

TexHHUYECKOE PETryIUpPOBaHHE 0E€30MACHOCHOTO OOpAIIeHHUs] XUMUYECKON POAYKIIUU.
[IpenBapuTenbHble CTAHAAPTHI.

TexHUYECKUE YCIOBUS, UX POJIb B CUCTEME JOKYMEHTOB IO CTaHAapTH3AIUH.

Pa3nes 2. [Ipumepnl BOPoCcOB K KOHTPOJILHOMH padote Ne 2. KonTposabHas paGora cogep kuT 2 Bompoca,
o 10 6as10B 32 Bonpoc.
[lepedeHb BOMpPOCOB [Tl TEKYIIETO KOHTPOJIS K pa3erty 2.

1.

2.
3.
4

10.
11.

12.

13.

14.

15.

16.

MexayHapoiHble OpraHU3alyy 10 CTaHJAPTU3ALUH.
BzaumopeiicTBue opranu3anuii o CTaHJapTU3ALUY.

Opranuszanus no cranaaptusanuu 1SO. Uctopus co3ganusi, coBpeMeHHasi CTPYKTypa, YWICHCTBO.
Opranuzanus o crangaprusanuu 1SO. PykoBosmiue opransl, GUHAHCHPOBAHUE, IPOIIEypPa CO3IaHUS
CTaHJApTOB U UX YTBEPKIECHUE.

MexayHnapoanasi opranusanus rno cragaapruzanuu. |EC. Uctopust co3panusi, coBpeMeHHas CTPYKTypa,
YJICHCTBO.

MexnayHnapoaHasi opranuzanusi no crannaprusamun. |[EC. PykoBonsmue opransl, (uHaHCHpOBaHUE,
MpolLielypa CO3/1aHUsI CTAHIaPTOB U UX YTBEPKIICHHUE.

MexnyHapoaHas opranusanus no crasaaptusauuu | TU. Mctopus co3ganusi, cCOBpeMeHHas CTPYKTypa,
YJIEHCTBO.

MexnyHapoaHas opranusaius no crapaaptusanuu | TU. PykoBoasiue oprasbl, (pUHaHCUpOBaHUE,
MpolLielypa CO3/1aHUsI CTAHIapTOB U UX YTBEPKIICHHUE.

PernonansHble OpraHu3anuy N0 CTAHIAPTU3ALNH.

MexrocyaapctBennslii coer CHI'. Ucropus co3aanusi, COBpeMEeHHasi CTPYKTypa, YIEHCTBO.
MexrocynapctBennbiii coper CHI'. PykoBopsiiiue opranel, ¢uHaHCHUpPOBaHUE, MPOIEAypa CO3JaHUS
CTaHJApTOB U UX YTBEPKICHUE

EBponeiickuii komuter mo cranpaptuzanuun CEN. Hcropust co3nmanHus, COBpeMEHHas CTPYKTYypa,
YJIEHCTBO.

EBponeiickuii komutet 1o cranaaptusanuu CEN. PykoBoasiiue opransl, puHaHCHpOBaHUE, MPOIEAYpa
CO3/1aHUS CTAaHIAPTOB U UX YTBEPKICHHUE.

bpuranckas opranmsanusi mo cranmaptusammu BSI. Mcropus co3manus, coBpeMeHHas CTPYKTypa,
YIIEHCTBO, PYKOBOJSAIIUE OpraHbl, (UHAHCHUPOBAHUE, MpOIEAypa CO3JaHHS CTAaHAAPTOB U HX
YTBEPKJICHHE.

Wuctutyr crangaptusanuu ['epmanuu DIN. Hctopus cozmanusi, coBpeMeHHasi CTPYKTypa, WICHCTBO,
PYKOBOZSIIIME OpTraHbl, QUHAHCHPOBAHHE, TPOLIEAYpa CO3JaHUS CTAH/IapTOB U UX YTBEPKACHHUE.
AMepHuKaHCKUN HAITMOHATBHBIM MHCTUTYT o ctanaaptusanuu ANSI. Vcropus co3nanus, coBpeMeHHas
CTPYKTYpa, YWIEHCTBO, PYKOBOJSIINE OpraHbl, ((MHAHCHUPOBAHUE, MPOLIETypa CO3/1aHUs CTAaHIAPTOB U UX
YTBEPKJICHHUE.



17.

18.

19.

20.

HannonanbHBIM HHCTUTYT 1O cTaHAapTu3anuu U Texaojaorun ASTM. Mcropus co3nanus, coBpeMeHHas
CTPYKTYpa, YWICHCTBO, PYKOBOJSIINE OpTraHbl, ((MHAHCUPOBAHUE, IPOIEypa CO3JaHHS CTAHAAPTOB M UX
YTBEPXKICHHE.

Accommanus no crangaptuzammu Ounansaauu SFS. Vctopusi co3maHus, COBPEMEHHAs CTPYKTYpa,
YICHCTBO, PYKOBOJSINHME OpraHbl, (MHAHCHPOBAaHWE, IIPOLEAypa CO3JaHUs CTAHIAPTOB M UX
YTBEPKIACHHE.

KomuteT npomsinuiennbix cranaaptoB Snonwu JISC. HMctopus co3naHus, COBpEMEHHAs CTPYKTYpa,
YJICHCTBO, PYKOBOJSIIME OpraHbl, (UHAHCHPOBAHME, IMPOLEAypa CO3JAHUSA CTAHAAPTOB M HX
YTBEPXKICHHE.

MC)KIIYHapOI[HBIG OpFaHI/I3aL[I/II/I, y‘-IaCTByIOH_[I/Ie B CTaHHapTI/ISEIL[I/II/I.

8.3. Bonpocsl 1y1s1 NTOrOBOr0 KOHTPOJIsI OCBOCHHS THCHHUILINHBI BO 2 ceMecTpe 3a4eT ¢ OLeHKO

bunet BkIt04aeT KOHTPOJIbHBIE BOIIPOCH 10 pazaenam 1, 2 u 3 paboueii mporpaMMbl AUCHMUILTUHBL U COAECPIKUT
2 Bonpoca. 1 Borpoc — 20 6amnos, Bornpoc 2 — 20 6aios,

8.3.1. IIlpuMepbI KOHTPOJIBLHBIX BONPOCOB /IJIs HTOTOBOI0 KOHTPOJISAA OCBOEHMS TUCIMILIIUHBI

o E

3akoHoAaTenpHas 6a3a eATEIBHOCTH 10 CTaHAapTH3auy. L{enw v mpUHIUIIEI CTaHJapTH3AIINH.
HarnmonansHble opraHu3aliiy 1o CTaH1apTU3aluu

KoHuenuus pa3BuTrs HallMOHATBHOM CUCTEMBI CTaHAAPTU3AIUH.

Cucrema crangaptuzamuu CIIA

®enepanbHblil 3ak0H «O cTanzapTuzanuu B PO».

Ob6mepoccuiickue KiacCU(PUKATOPhl TEXHUKO-IKOHOMUYECKOW U coruanbHoi nHpopmanuu. Cuctema
uACHTH()HUKAINY, KIACCU(PUKAUN U KOAUPOBAHUS WH(DOpMAIIHH.

TexHUYECKUE PErIaMeHThI: MOPSIOK Pa3pabOTKH, MPUHATHS U IPUMEHEHHUS.

Opranu3zanuu, y4acTBYIOIINE B CTAHIAPTU3AIMH (Ha IPUMEPE IBYX-TPEX OpraHu3aIui.)
MexyHapoiHasi CUCTeMa CTaHIapTU3AllUY, €€ LI, 3a/1a4H.

. CrangapThl MEHEDKMEHTA PUCKa BHEIPEHUS] HOBBIX TEXHOJIOTHI.

. MexnyHapoaHas opranu3zanus no crangapruzanuu 1SO.

. AKTyasibHbI€ TPOOJIEMbI CTAHIAPTU3ALMHN B XUMUYECKON OTpaciiu

. MexynaponHas anekrporexHudeckas komucens [EC.

. MexxyHapoiHbIi coro3 aiekTpocBsszu 1 TU.

. Crangaptuzanys B ynpaBiIeHUN KaueCTBOM JKU3HM. 3a/ladyll U OCHOBHBIE TIOKA3aTEIIN.
. TexHu4eckoe peryampoBaHue B MEHEPKMEHTE YCTOMYUBOTO Pa3BUTHSL.

. IIpo0eMbl METPOJIOTUH B aHAIUTUYECKON XUMHUU

. EBponieiicknune opranu3aiuy o CTaHIapTU3aliN

CTaH,[[apTBI B o0acTu WHXUHUPHHTA.

. IIpo6sieMbl METPOJIOTUH B COLIMOJIOTUU U TICUXOJIOTHH.

. CranzapTel 110 OLIEHKE PUCKa BHEIPEHUS HOBBIX TEXHOJIOTHH

. Hanbonee nepcrnekTBHBIE HAPABICHUS Pa3BUTHSI METPOJIOTHYECKOTO 00ECIIEUEHHUS.
. BHeipeHue orbiTa HHOCTPaHHBIX TOCYIApCTB B 00€CIeUeHUs €TMHCTBA U3MEPEHUI.

. Buenpenue crannaproB UCO B npakTUKy METPOJIOTUYECKOTO OOECTIeUeH .

. Ilopsinok pa3pabOTKH CTaHIAPTOB.

. TpeboBanust kK 0HOpPMIIEHUIO U COAEPHKAHUIO CTAHIaPTOB.

. AKTyanu3anus 1 IepecMOTp CTaHAAPTOB.

. ®uHaHCcHpoBaHKE PabOT MO CTaHIAPTU3ALIH.

. CrangapTuzanys B MHHOBAIIMOHHBIX OTPaCiIAX MPOMBIIUIEHHOCTH.

. Konnenmus pa3BuTust HAMOHATLHOM CUCTEMBI CTaHAAPTU3ALIUH.

. Ilenn 1 npUHLKIIBI CTAaHAAPTU3ALUN.

32.

[Topsimox ¢popmMupoBaHus U paboTa TEXHUYECKUX KOMUTETOB 110 CTaHIapTU3ALIUH.

8.4. CTpykTypa U npuMepbl OHJIETOB /Il 324€eTa ¢ OLEHKOI.

3auer ¢ onleHKol aucuuIuinie «CoBpeMeHHbIe TPO0JIeMbl CTaHAAPTU3ALMN TIPOBOJAUTCS B 2 CEMECTpE U

BKIIIOUAET KOHTPOJBHBIE BOMPOCHI IO pazaenam 1, 2 u 3 paboueil mporpaMMbl TUCHUIUTHHEL. buiet ams 3adera ¢
OLIEHKOM COCTOMT M3 2 BONPOCOB, OTHOCSIIUXCA K YKa3aHHBIM pa3ieliaMm.



[Tpumep Ouseta aJis 3a4eTa ¢ OIEHKOM:

«Ymeepoicoaro» Munucmepcmeo nayku u evicue2o 0opasosamusi PO
3aB. kadpenpoit UMu3K Poccuiickuii XMMHUKO-TEXHOJOTHYECKUI YHUBEPCHUTE]
umenu JI.. MenaejieeBa
T.A. Barpamsn Kadeapa nHHOBAIIMOHHBIX MAaTEPHAJIOB U 3aIIUTHI OT KOPPA

«_» 2025 . 22.04.01 MarepuanoBeeHNE U TEXHOJIOTUN MaTEpPUATIOB

Marucrepckasi nporpamMma —
MHHOBalIMOHHBIE MaTEPHAJIbI U 3aLIUTa OT KOPPO3UHU
CoBpemeHHbIe Mpo06JIeMbl CTaHAAPTU3ALNUN

Buaer Ne 1
1. Bonpoc: 3akoHoaarenbHas 0a3a qesTeIbHOCTH 110 cTaHaapTu3auuy. Llenn u npuHIuUIb!
CTaHJapTU3aLUU
2. Bompoc: HarmoHanpHble OpraHu3aliiy 1o CTaH1apTU3aliu

9. YHEBHO-METOAUYECKOE OBECIIEYHEHHUE JUCHUIIVINHbI

9.1. PexoMeHnayemas Jureparypa
A. OcHoBHas1 UTEpaTypa

1. Jlupun, W. M. Crangaptuszanusi, METPOJOTHS M TOATBEPXKICHHUE COOTBETCTBHUS: Y4YEOHHUK H
npakTUKyMm Juist By30B / Y. M. JIudun. — 14-e usn., nepepad. u gon. — Mocksa: M3natenberBo FOpaiir,
2022. — 423 c. — (Bricmiee o6pazoBanue). — ISBN 978-5-534-14208-2. — Tekct: 310eKTpOHHBIA //
O6pazoBarenbHas miatdopma KOpaitt [caiit]
2. Kamapaun H.b., CypkoBa W.FO. Metponorus, craHgapTu3anus, MOJITBEPKIECHUE COOTBETCTBHUS:
yuebHoe nocobue. MznarenbcrBo "Jlans". 2013. 240 c.
3. IlpaBuna mo crangaptuzanuu. [P 50.1.008-2013. Opranuzauus u npoBeAeHHE pPadOT II0
MeXyHapoaHOU cranaaptusanuu B Poccuiickoit @enepanuu. [Jata akryanuzanuu: 12.02.2016

b. lonosHuTeabHAsA JUTEpaTypa

1. Poccuiickas ®enepauns. 3axkonsl: ®3 Ne 184 or 27 npekabps 2002 r. «O TeXHUYECKOM
perynupoBanumny; @3 Ne 162-D3 ot 29.06. 2015 1."O crangaptuzanuu B Poccuiickoit ®eneparun’.

2. Undopmannonno-cupasoynas cucrema « TEXOKCIIEPT» «Hopwmsl, mpaBuiia, crangaptel Poccun»
3. MocroBoBa, H. A. Ilpunnumnsl ceptudukanuu B 3apyoexxHbix crpanax [Tekct]: yuebHOe mocobue /
H.A. MoctoBoBa; Pen. B.M. Apuctos. - M.: PXTY. U3nar. nentp, 2001. 28 c.

9.2. PexoMeH1yeMble HCTOYHMKH HAYYHO-TeXHUYECKOIl nHpopMannu
— Pa3narouHslii MIUTFOCTPATUBHBIN MaTEPHAI K JIEKIIHSM.
— IlpeseHTanuu K JeKIUAIM.
— MeTtoauyeckue peKOMEH/ IalliU 10 BBITIOIHEHUIO JTA00PaTOPHBIX padoT.
Hay4Ho-TexHUYecKHe KYPHAJIbI:
— Kypnan «KomnerentHocTh». ISSN 1993-8780
—  Xypnan «Mertoasl MeHeKMeHTa kadecTBa». ISSN: 2542-0437
— Kypnan «Crangaptsl 1 kauectBo». ISSN 0038-9692
Pecypcobl nHpOpMALIMOHHO—TEIeKOMMYHUKAUMOHHOK ceTu UHTEepHeT

— http://bookfi.org/g/ - BookFinder. Camas Gombinasi syieKTpoHHass OubmuoTeka pyHera. [louck KHHT U

KYpHAJIOB

— http://www.rsl.ru - Poccuiickas ['ocynapcrBennas bubnunoreka

— http://lwww.gpntb.ru - TocynapcTBeHHas my0OanuHas HaydHO-TEXHUYeCKass Onbnmmroreka Poccun
— http://lib.msu.su - Hayunast 6u6nmnorexa MOCKOBCKOTO rOCYJapCTBEHHOT'O YHUBEPCUTETA

— http://window.edu.ru - ITonHOTEKCTOBas: OHONMMOTEKA YUECOHBIX U YI€OHO-METOAMYCCKUX MATEPHUATIOB

—  http://www.fips.ru/cdfi/fips2009.dll - Caiir ®UIIC. Uudpopmarus o maTeHTax
— http://findebookee.com/ - morckoBas crcTema 1Mo KHUram


http://bookfi.org/g/
http://www.rsl.ru/
http://www.gpntb.ru/
http://lib.msu.su/
http://window.edu.ru/
http://www.fips.ru/cdfi/fips2009.dll
http://findebookee.com/

— http://elibrary.ru - Hayunas snexTpoHHast 0uOimoreka

9.3. CpeacrBa obecnie4yeHUs1 OCBOCHM S AUCHUTIIUHBI
Jlna peanuzanuu y4eOHOI MporpaMMbl MOATOTOBJIEHBI CIEAYIOIIME CpPEACTBA O0ECIEYEHHsS] OCBOCHMUS
JVCTIUTLTAHBL:

— KOMIBIOTEPHBIE MPE3CHTAIIUU HHTEPAKTUBHBIX JICKITHIA.

Jis OoCBOGHMS IUCHUIUIMHBI HCIOJNB3YIOTCS CIEAYIOUME HOPMATHBHbIE U HOPMAaTHBHO-METOAMYECKUE

JIOKYMEHTHI:

— @enepanbhblil 3akoH Poccuiickoit @enepanuu ot 29.12.2014 No 273-D3 «O6 obpazoBannu B Poccuiickoit
denepanun [DnexTpoHHbIi pecypc] - Pexum JIOCTyTa:
http://pravo.gov.ru/proxy/ips/?docbody=&nd=102162745&intelsearch=273-%D4%C7/ (mara
obpamienus: 10.04.2023).

— @enepanbHble  rOCyAapCTBEHHbIE  0Opa3oBaTeNbHbIE  CTaHIAPTHI  BBICHIETO  oOpasoBaHus  //
KoopaunanoHHblii coBeT y4eOHO-METOAMUYECKUX OOBEIUHEHUH M HAyYHO-METOJUYECKUX COBETOB
Boiciiel 1mikonbl. [lopran @enepanbHbIX 00pa3oBaTeNbHBIX CTaHAAPTOB BBICIIErO0 O00pa3oBaHUS
[DnekTponnbiii pecypc] — Pexum poctyma: http://fgosvo.ru/fgosvo/93/91/5/ (nara oOpareHus:
15.03.2024).

[Tpukaz MunucrepctBa oOpazoBanust U Hayku P® ot 23.08.2017 Ne 816 «O6 yrBepxaenuu llopsaka
NPUMEHEHHUST OpraHU3alMsIMHU, OCYIIECTBISIOUIMMHA OOpa30BATEIbHYIO ACSTEIBHOCTh, 3JEKTPOHHOTO
oOyueHusi, TUCTAHIIMOHHBIX OOpa30BaTENbHBIX TEXHOJOTUNA TMpU pealu3aluu 00pa30BaTEeIbHBIX
IIporpamMmm» [DneKkTpOoHHBII pecypc]. Pexum JIOCTyIIa:
http://pravo.gov.ru/proxy/ips/?docbody=&nd=102447332&intelsearch=816+%EF%F0%E8%EA%E0%
E7/ (nara obpamenus: 15.03.2024).

- [Tpu OCBOCHMYM NUCIUTUIMHBI CTYEHTHI JIOJDKHBI UCTIOIB30BaTh HH(POPMAIIMOHHBIC M WH()OPMAITMOHHO-

o0pa3oBaTeNnbHbIE PECYPCHI CIEAYIOIIUX MOPTAIOB U CalTOB:

— Cucrema (enepanbHbix  oOpa3oBaTenbHbIX moprajoB. CucTeMa OTKPHITOrO  00pa3oBaHUS.
Koncantunroseiit nearp HMOC OO P® [Onektponnslii  pecypc] — Pexum npocryma:
http://www.openedu.ru/ (nara obpamienus: 10.04.2024).

- Nndopmanuonnas cucrema «EnmHOoe OKHO JocTyna K oOpa3oBareibHbIM pecypcam». URL:
http://window.edu.ru/ (nata oopamenus: 20.05.2024).

- ®DI10: coorBercTBUe TpeboBanusm PI'OC [DnekTpoHHbIil pecype] — Pexxum nocryma: http://fepo.i-
exam.ru/ (mara obparmenus: 16.04.2024).

10. TIEPEYEHb UH®OPMAIIMOHHBIX TEXHOJIOTI' UM,
HNCITOJIB3YEMBIX B OBPA3OBATEJIBHOM INPOLECCE
NHbopMalMOHHYIO  TOJJEPKKY  M3YyYeHMs  JUCHMIUIMHBI  ocyuiecTBisier  MHpopmaioHHO-
oubmmoteunsiid ieHTp (MBL) PXTY um. J[.1. MenaeneeBa, KoTopblil o0ecrieunBaeT 00y4yaromuxcs OCHOBHON
y4eOHOIl, yueOHO-METOIMUECKOM U HayYHOH TUTepaTypoil, He0OX0AUMOM /I OpraHu3alui 00 pa3oBaTeIbLHOIO
npolecca 1o AUCHUIUIHHE.
®onn MBIl pacnonaraer y4yeOHON, yuyeOHO-METOJUUECKOM M HAyYHO-TEXHHUYECKOW JMTEpaTypoil B
(dopMe neyaTHbBIX U JIEKTPOHHBIX U3/1aHUH, @ TAK)KE BKIIIOUAET OpUIHANIbHbIE, CTIPaBOUYHO-O0uOIMorpaduyeckue,
CHeLMaIN3UPOBAHHBIE OTEUECTBEHHBIE U 3apyOekHbIe Mepuoandeckre u umHpopmanuoHHble uznanus. MBI
oOecnieunBaeT JOCTYI K MPOoQpecCHOHANbHBIM 0a3aM JaHHBIX, UH(POPMAIIMOHHBIM, CIIPAaBOYHBIM M ITOMCKOBBIM
CHUCTEMaM.
Kaxxnprit oOydarommiicss ooecrederH CBOOOIHBIM TOCTYIIOM U3 JF000H TOYKH, B KOTOPOH UMEETCS JOCTYI
K ceTd IHTepHeT U K 311eKTpoHHO-0nbmuoreunoit cucreme (ObC) YHuBepcureTa, KoTopasi COAEPKHUT pa3InyHbIe
U3JIaHUS 110 OCHOBHBIM M3y4aeMbIM JUCLUHUIUIMHAM U COPMHUPOBAHA [0 COTJIACOBAHUIO C MPABOOOIAIaTEIIMU
y4eOHOI U y4eOHO-MEeTOJMUECKON JTUTEPATYPHI.
O6mmit 06sem MHOTOOTpacieBoro ¢houaa MBI na 01.01.2025 r. coctaBnser 1 563 142 k3.
Jlns  OGojee TOJMHOTO H ONEPATHUBHOIO CIPABOYHO-OMOIMOrpaduueckoro u HHGOPMAIMOHHOTO
oOcnyxuBanus B IBL] peanuzoBana TexHOJIOTHS DIEKTPOHHOM TOCTaBKU TIOKYMEHTOB.


http://elibrary.ru/
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http://fepo.i-exam.ru/
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11. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JTUCIHUIIJIMHbI

B coorBercTBMM ¢ y4eOHBIM IJJAaHOM 3aHATUS 10 JucuuiuinHe CoBpeMEHHBIE TMPOOJIEMBI
CTaHJAPTU3ALMN» IPOBOAATCS B (hOpMeE JEKIHM, MPAaKTUUYECKUX 3aHATHH U CaMOCTOATENbHOM paboThl CTYACHTA.
11.1. O6opynoBanue, HeoOX0AUMOe B 00pa30BaTeJbLHOM IpoIecce:

JlekuvoHHas ydeOHas ayauTOpHs, OOOPYAOBaHHAs »AJIEKTPOHHBIMH CpPEICTBAMHU JIEMOHCTPALUH
(KOMIIBIOTEP CO CPEACTBAMH 3BYKOBOCIIPOU3BENICHHS, TPOEKTOP, IKPaH) U yueOHOH MeOebIo.
11.2. Y4eOHO-HarIsiAHBIC TOCOOHUS:
KomriuiekT npe3eHTanuil K JI€KIIMOHHBIM KypCaM.

11.3. Komnbrotepbl, HHPOPMALIMOHHO-TEJIeKOMMYHHKALIMOHHbIE CeTH, AllIAPaTHO-IPOrPAMMHbIE H
ayIMOBH3yaJIbHbIE CPEACTBA:

[lepconanbHble KOMIBIOTEPHI, YKOMILIEKTOBaHHbIE IpourpsiBaTensMu CD um DVD, npunrepamu u
IPOTrPaMMHBIMHU CPEJICTBAMHU, IPOEKTOPBI, SKPaHbl; Ay TUTOPUU CO CTALIMOHAPHBIMU KOMIUIEKCAMH OTOOPAKEHUSI
uH(pOpMaIUK C JI0O0To 3MeKTpoHHOTO HOocuTenss; WEB-kamepsl; udpoBoit ¢oroanmnapat; KOMUPOBAIHHBIE
anmnaparsl; JJOKaJIbHas CETh C BBIXOJOM B MIHTEpHeET.

11.4. IleyaTHbIE U 3JIEKTPOHHBbIE 00pa3oBaTe/bHbICe M HH(POPMALMOHHbIE PECYPChI:

NubopMannoHHO-METOIUIECKIE MaTepUaNIbl: YIeOHbIC TTOCOOUS TI0 TUCIUTUTMHAM BapUaTUBHON 9acTH
MPOrpaMMbl; METOJUYECKHE PEKOMEHIAIINH K TPAKTUYECKUM 3aHATHIM; pa3AaTOYHbIN MaTepHUal K JIEKIIHOHHBIM
KypcaM; DJJICKTPOHHBIC YYeOHBIC W3JaHUS [0 JUCIUIUIMHAM BApUATUBHOM YacTH, HAYYHO-IIOMYJISPHBIE
AIEKTPOHHBIC U3TAHUS.

DNeKTpOHHBIE 00pa30BaTEIbHBIC PECYpPCHl: KadeapanbHble OUOIMOTCKH JJICKTPOHHBIX H3JIaHUH I10
TUCIUIIMHAM BapUATHUBHOW YacTH; JIEKTPOHHBIE MPE3CHTAllMK K pa3jesaM JIEKIIMOHHBIX KYpCOB; y4eOHO-
METOJIUYECKHIE pa3padoTKu Kadeaphl B JICKTPOHHOM BHJIE; OYKIIEThI H KATAIOTH 000PYIOBAHHUS, CIIPABOYHUKH
M0 CHIPHEBBIM MaTe€pUaaM, CIIPABOUYHUKH MO0 HAUIYYIIUM JOCTYITHBIM T€XHOJIOTHSIM; CIIPABOYHBIC MaTEPHAIIBI
B IIEYaTHOM H DJICKTPOHHOM BH/IE

11.5. IlepeyeHb JIMLIEH3MOHHOIO POTPAMMHOI0 00ecrie4eHHs
[TonHbIil mMepeueHb JUIEH3MOHHOIO IPOTrpaMMHOrO OOECHEeUYeHMs IMpPEACTaBICH B OCHOBHOM
00pa3oBaTesbHOI porpamMme.

12. TPEBOBAHUS K OHEHKE KAYECTBA OCBOEHMUS MTPOT'PAMMBI

HaumenoBanue DopMBbI H METOBI
OcHoBHbIE MOKA3ATEJN OLleHKH
pa3iesioB KOHTPOJISA M OLIEHKH

Paznen 1. 3naem:
P® CoBpemeHHOE COCTOSITHME U | — OCHOBBI ~ 3aKOHOJAATeNnbHOM  0asbl | OleHKa Mo uToram
MIEPCTIEKTUBBI Pa3BUTHSL. OTE€UYECTBEHHOU CUCTEMBI | KOHTPOJIbHON pabOThHI
HannonansHas cucrema CTaHJapTU3AIUY; Orenka 3a pedepar
ctannaptuzani. OCHOBHBIE Ymeem: Ornenka Ha 3a4eTe C
HaIpaBIICHUS — aHAJIM3UPOBATH COCTOSIHHE U | OIICHKOM
roCy/1apCTBEHHOTO JUHAMHUKY COBPEMEHHOTO COCTOSHUS
PeryJIMpOBaHHUS CTaHJIapTH3AIUH;
WHHOBAIIHOHHOM Braoeem:
NeSITEIbHOCTH. — HaBblkKaMH 10 cOopy, o00paboTke,

aHaIu3y, CUCTeMAaTH3aIu1 u

000011 HITO HOPMaTHUBHOMN

uHpOopMaIMU
Pazpean 2. 3naem: OrueHka o uroram
MesxtyHapotHast — TpeOOBaHUS HOPMATUBHBIX | KOHTPOJIBHON pabOThI
CTaHJIaPTH3AIHS JIOKYMEHTOB B oOnactu 3anuThl OT | OneHka 3a pedepar




KOPpPO3UU U CTapEHHUS OrneHka Ha 3a4eTe ¢
Ymeem: OILICHKOM

— pa3pabaThiBaTh IUIAHBI 10 CO3JIAHUIO
MHHOBAIIMOHHBIX MPOIYKTOB C y4ETOM
CTaHIapTOB B  o0lactu  pHUCKa
BHEJIPCHHS HOBBIX TEXHOJIOTHH,
Brnaoeem:

— HaBBIKAMHU 1o 000011IeHUIO
MEXIYHApPOAHOTO M 3apy0OeKHOro
ONbITAa MPHU PEIICHUH MPAKTUYCCKHX

3aJ1a4;
Paznea 3. 3naem: O1eHKa 10 UTOraM
Crangaptusanus B pa3BUTUU — TPHUHIIUIIBI MMOCTPOCHHUS | KOHTPOJIBHOM PabOThI
COBPEMEHHOTO OOIIECTBa 001IepoCCHIiCKOi cucreMbl | OnieHka 3a pedepar

KJ1accu(hukaTopos; Onenka Ha 3a4ere C

Ymeem: OILICHKOM

— OIIEHUBATh COOTBETCTBHUE MPOAYKIIMU

H MPOIIECCOB TpeOOBAHUAM

HOPMATUBHBIX JIOKYMEHTOB B 00JacTu

3aIIUATEI OT KOppO3uH u

pecypcocOepekeHus,

Bnaoeem:

— HaBBIKAMH pa3pabOTKH CTaHAAPTOB U

JIPYTHUX HOPMAaTHBHO-TEXHUYECKUX

AOKYMCHTOB H IIPUMCHCHUA HX I
OLICHKHN CBOMCTB MaTCPHAJIOB.

13. OCOBEHHOCTH OPTAHU3ALMU OBPA3OBATEJIBHOI'O ITPOIECCA J1JIsA
HNHBAJINAOB N JINL C OT'PAHUYEHHBIMUA BO3MOKHOCTAMMU 310POBbS

OOyueHue MHBAJIMJIOB U JIMIl C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMHU 3/I0POBbSI OCYIIECTBIISAETCS B
COOTBETCTBUH C:

— IlopsakoM oOpraHuM3alMd M OCYLIECTBICHHMS 00pa3oBaTeNbHON  JEATENBHOCTH IO
oOpa3oBaTelbHbIM IporpaMMaM — @porpaMMaM OakanaBpuaTa, IporpaMmaM CIELUATUTETa,
nporpamMam maructparypsl (ITpukas Muno6puayku PO ot 05.04.2017 Ne 301);

— IlonoxeHuem o MOpsAAKE OPraHU3alMK U OCYIIECTBIIEHUSI 00pa30BaTENbHOM 1€ATEIbHOCTH 110
o0pa3oBaTeNbHBIM MPOrpaMMaM BBICIIEr0 00pa3oBaHMs — MporpamMmamM OakaiaBpuara, Mporpammam
crenuaiuTeTa, IporpamMmaM MaructpaTypel  (eAepalbHOr0 TOCYJapCTBEHHOTO  OOKETHOTO
00pa30BaTeNLHOTO YyUpexXJeHUs Bbiciiero oOpa3oBaHusi «PocCHICKUII XMMHKO-TEXHOJOTHMUYECKHUM
yHuBepcuteT uMeHn J[.M. MenneneeBa», NpuUHATBIM pemieHrueM YdeHoro cosera PXTY um. JI.U.
Menneneesa ot 28.12.2022, npotokon Ne 5;

— MeronnyeckuMu pEKOMEHJALUsIMU [0 OpraHu3aluu o0pa30BaTEeNbHOIO Ipolecca s
o0y4eHMs] MHBAJIMJOB M JIUI C OrPAaHMYCHHBIMM BO3MOXKHOCTSMHU 3[0POBbS B 00pa3oBaTelIbHbBIX
OpraHM3alMsaX BbICIIEr0 00pa3oBaHUS, B TOM YHCJIE OCHAIIEHHOCTH 00pa30BaTEIbHOIO Ipolecca
(yTBepkieHBI 3amecTuTesieM Munuctpa obpasoBanus u Hayku PO A.A. Knumoeim ot 08.04.2014 Ne
AK-44/058H).



JlomosiHeHMs1 M U3MEHEHHsI K padovel mporpaMme I CHUAIINHbBI

«CoBpeMeHHbIe ITPOOJIEMbI CTaHIAPTU3ALINN
OCHOBHOI1 00pa30oBaTeJIbHOI POrpaMMBbl
22.04.01 MarepuanoBefeHUE U TEXHOJOTMU MAaTepUAIIOB
®opma 00yueHHs: OuHas

Howmep
OcHOBaHME BHECECHUSA
n3MeHeHus/ Copep:xaHue JOTOTHCHUS/ U3MCHCHHUS
W3MEHEHUS/ TOIOTHEHUS
JTOIIOJIHEHUS

MIPOTOKOJI 3acelaHusl Y YeHOTO
1. coBera Ne oT

« » 20 1.
MIPOTOKOJI 3acejaHusl Y YeHOTO
coBera Ne oT

« » 20 1.
IIPOTOKOJI 3aceaHus Y YeHOTO
coBeTra Ne oT

« » 20 1.
IIPOTOKOJI 3aceaHus Y YeHOTO
coBeTra Ne oT

« » 20 1.
IIPOTOKOJI 3aceaHusl Y YeHOTO
coBeTra Ne oT

« » 20 1.




MuHHMCTEepPCTBO HAYKH M BbICcIIero oopasoBanus Poccuiickoii @enepanun
(denepanbHoe rocy1apcTBeHHOE OK0IKeTHOE 00pa3oBaTesibHOE YUpeKIeHne
BbICIIET0 00pa3oBaHUs
«Poccuiicknil XUMHMKO-TEXHOJIOTHYeCKHUI YHUBEPCUTET
uMmenn /I.A. MenaeneeBa

«YTBEPXKXIAEHO»
Ha 3ace/laHuy Y YE€HOTO COBETa
PXTY uwm. JI.1. Menaeneera

rpotokoi1 Ne 30 ot «30» urons 2025 r.

PABOYASA IPOT'PAMMA JNCHUITVIMHBI

«Teopust 1 TexHoJI0rUsI (POPMUPOBAHUSA HEOPIAHMYECKUX MOKPHITHID)
HanpasieHnue noaroroBku
22.04.01 MartepuaJjioBe/leHie U TEXHOJIOTHH MAaTEPUAJIOB

MaFHCTepCKaﬂ nmporpamma
«I/IHHOBaHI/IOHHBIe MaTEpHUaJIbI U 3allIMTa 0T KOPPO3UMN»

KBasnmpukanus «Marucrp»

Mocksa 2025



[IporpamMma cocTaBieHa AOLEHTOM KadeApbl WHHOBALIMOHHBIX MaTEpUajoB M 3allUThl OT

Koppo3u# K.T.H. A.A. AOpamossiM 1 B.X. Anemunoit

[TporpamMmMa paccMoOTpeHa U 0700peHa Ha 3aceaHuM KadeIpbl HHHOBAIIMOHHBIX MaTepHaoB U
3ammUThI OT KOppo3uu «29» ampens 2025 r., mporokon Ne 9.



1. IIEJIb ¥ 3AJJAYM U CIUTIIIMHBI

IIporpaMMa cocraBieHa B  COOTBETCTBMM ¢  TpeboBaHusiMu  DenepanbHOro
rOoCyIapCTBEHHOrO0 00pa30BaTeIbHOrO CTAaHJApTa BBICHIEr0 OOpa3oBaHUS — MarucTparypa
no HampaByieHuo noAarotoBku 22.04.01 Mamepuanosedenue u mexnonocuu mamepuanos
(®IroC BO), pexomeHmanmusMu MeETOIUYECKOH KOMHUCCHUM W HAKOIUICHHBIM  OIBITOM
MpernoAaBaHusl TUCHUIUIMHBL Kadenapoil HHHOBAUUOHHBIX Mamepuanos u 3auiumsl om
koppo3uu PXTY um. JI.. MenneneeBa. IIporpamMmma paccuuTtaHa Ha U3y4Y€HHE JUCIUILIMHBI B
TEYEHHUE OJIHOTO CEMECTpa.

Hucuunnuna «Teopusa u mexuonozus hopmupoeanus HeopzaHu4ecKux NOKPLIMUIL
OTHOCUTCS K BapHUAaTUBHON YacTW 00S3aTeNbHBIX AWCHHUIUIMH ydeOHOro rmiaHa. [Iporpamma
JUCIUIUIMHBL TPEIoiaraetT, 4ro oOydaromuecs HMEIOT TEOPETHYECKYI0 M MPaKTHYECKYHO
MOJATOTOBKY B O0JIACTH MAaTEpPHAIIOBEICHHUS, 3aIIUTHI OT KOPPO3WH C TMOMOIIbI0 HAHECEHUS
HEOPraHMYECKUX MOKPBITUH.

Heab AUCHMIUIMHBI — H3YyYE€HHE 3aKOHOMEPHOCTEH HampaBICHHOTO W3MEHEHUS WIIN
BOCCTAHOBJICHHMSI MEXaHHYECKUX M (U3UKO-XUMUYECKUX CBOMCTB MCXOJHBIX MOBEPXHOCTEH
W3/IeNIMA B COOTBETCTBUM C HMX OSKCIUTyaTallMOHHBIM Ha3HAYE€HWEM, IOCPEICTBOM HAHECEHUS
MMOKPBITHM.

3ajaun JMCUMILUIMHBI — J1aTh OCHOBHBIC 3HAHUS IO M3BECTHBIM CIIOCO0OAM OCaXKICHHS
HEOPraHMYECKUX MOKPBITUN U METOJaM UX MOTyYEHUSI.

— paccMOTpPETh JBE OCHOBHBIE TEXHOJOTUYECKUE CXEMBbI, KOTOPBIE MO3BOJISIOT MOIYyYaTh
MOKPBITUS. U3 HEOPraHMYECKUX MATEPUaJIOB PA3NUYHOTO HKCIUTYaTAIlHOHHOTO Ha3HAYCHHUS:
3allIUTHBIC, JEKOPATUBHBIC, TEXHOJOTUUECKUE, KOHCTPYKIIMOHHBIE, BOCCTAHOBHUTEIILHBIC U JIP.

Hucuunnuna «Teopusa u mexuonocus opmupoeanus HeopzaHu4ecKux NOKPLIMUIL)
npernogaercs B 3 ceMmectpe. KOHTpOIIb yCneBaeMOCTH CTYACHTOB BEIETCS IO TPUHSATOM B
YHUBEPCUTETE PEHTUHTOBOI crucTeMeE.

Pabouass mporpamMMa JUCHUIUIMHBI MOXKET OBITh peajdn3oBaHa C NPUMCHCHHUEM
AJIEKTPOHHBIX 00pA30BaTENbHBIX TEXHOJOTHA M AJIEKTPOHHOTO OOyuYeHHUs TMOJHOCTHIO WU
YaCTUYHO.

2. TPEBOBAHMUS K PE3YJBTATAM OCBOEHUS IUCHUIIJIMHBI

N3ydyeHne NUCHUIUIMHBI HAIPaBJIEHO HAa NPUOOpPETEHHE CIEAYIOIUX KOMIETeHUM u
HHAUKATOPOB MX JOCTHKECHUSA



Hqu)CCCHOHaHLHBIe KOMIICTCHIMU U UHIAUKATOPLI UX JOCTUKCHUSA

OcHoBaHue
3agada npodeccuoHaIbLHBIA
A . | O0BeKT mwin 00J1acTh Konn Konx u HaumeHoBaHue (podp
npodeccnoHaTbEHOM CTaHJapT, aHAJIU3 ONBITA)
3HAHUA HauMmeHoBauue [1K uHauKaropa goctuxenus 11K
EATEIIBHOCTH O06001IeHHbBIE TPYAOBBIC
byHKIIMU
Hay4Ho-ucciienoBaTeJbCKHM THI 32124 NPO(EeCcCHOHATBLHOM 1eSITeJIbHOCTH
VYyactue B TexHomornueckue [1K-5. Cnocoben [1K-5.2. Ymeet pazpabaTbiBaTh AHanu3 TpedoBaHUM K
OpraHU3aIyH | MIPOIIECCHI paszpabaThIBaTh U TEXHOJIOTHYECKHUE TIPOIIECCHI B npodeCCHOHATbHBIM
MIPOBEACHUU MPOU3BOJICTBA, BHEJIPSITH 00J1aCTH 3aIIUTHI OT KOPPO3HH, KOMITETCHIIUSIM, TIPEIbSBIISIEMBIX
MIPOEKTOB, 00paboTKH 1 TEXHOJIOTHYECKUE OTIPENIETIATH MPUTOTHOCTh K BBIITYCKHUKAM HarpaBJICHU
HUCCIIENOBAHUI U MoaupUKaIIIU MPOIIeCChl B 00J1aCcTH MOBEPXHOCTH K 00pabOTKe C METbI0 MOJATOTOBKHY Ha PBIHKE TPy/a,

pa3pabOTOK HOBBIX
MaTepHaIOB U
KOMITO3HUIIUH,
Hay4HBIX U
MIPUKJIIATHBIX
SKCIEPUMEHTOB IO
CO3JIaHUIO HOBBIX
MPOLECCOB
MOJIYYEHUS U
00paboTKu
MaTepHuayoB, a TaKKe
A30CTINH.

MaTepuaioB U
IIOKPBITHM, J1eTanei
U U3JICIU;
obopyioBaHue,
TEXHOJIOTHYECKast
OCHACTKa U
MPUCTIOCOOICHHUS,
CHUCTEMBI
yIpaBIeHUS
TEXHOJIOTHYECKUMU
IIPOLIECCAMH.

3alUThI OT KOPPO3HH;
OCYILECTBIISITH BBIOOD
MaTepHalioB JUIs
HU3roTOBJICHUSA
OCHOBHOT'O U
BCIIOMOTATEILHOTO
o0opynoBaHus 1
KOMMYHUKAIIMOHHBIX
ceTen.

npuaaHus TpedyeMbIx
(YHKIIMOHAJIbHBIX CBOWCTB.

[1K-5.3. Bnageer HaBeIKaMu
MOJITOTOBKH MTOBEPXHOCTH K
HAHECEHUIO TIOKPBITUN, KOHTPOIIS UX
KauecTBa, MPUHATHUS PEIICHUH 110
KOMITOHOBKE JTUHHUI HaHECEHHUS
3aAIATHBIX METAIUINYECKUX U
HEMETAITMYECKUX MOKPBITHH.

0000111eHIE 3apyOEKHOTO OIBITA,
IIPOBEJICHUS KOHCYJIBTALUN C
BEAYIIUMU pabOTOAATEISIMH,
o0beMHEHNAMHU paboToaareneit
oTpaciiv, B KOTOPOH
BOCTPEOOBAHBI BBITYCKHUKH B
paMKax HalpaBJICHUS MMOJATOTOBKH

[IpodeccrnonanbHblil cTangapT
«Crenuanuct 1o
INEKTPOXUMHUYECKOH 3aILUTE OT
KOPPO3HUH JIMHEHHBIX
COOPYKEHHUHN U 0OBEKTOBY,
YTBEPKJICHHBIN ITPUKA30M
MuHucrtepcTBa Tpyaa u
COIIMAIbHOM 3amuTEl Poccuiickoi
®epnepauun ot 12.10.2021
Ne714n.

D Vnpasnenue cucreMon
3JIEKTPOXUMHUYECKON 3aIIUThI




JIMHEHHBIX COOPYKEHUMN U
00BEKTOB
(ypoBeHb KBaIM(UKAIUU — 7)

[IpodeccronanbHbIi cTaHAAPT
«Crenuanuct B o01actu
pa3paboTKH, COMMPOBOKACHUS U
UHTErpaliy TEXHOJIOTHUYECKUX
IPOIIECCOB U TIPOM3BOJICTB B
00J1aCTH MaTepUaoBeICHUS U
TEXHOJIOTUH MaTEPUAIIOBY,
YTBEPKJCHHBII PUKa30M
MuHnucrepcTBa Tpy1a u
coLManbHOH 3amuTel Poccuiickoii
®enepaunu ot 3.07.2019 Ne
477n.

B Pa3pabotka, conpoBoxIeHUE U
MHTErpalysl HNHHOBALMOHHBIX
TEXHOJIOTUIECKUX MPOIIECCOB B
00J1acTH MaTepuaoBEeICHUS U
TEXHOJIOTUN MaTEPUAIOB
(ypoBenb kBanidukanuu — 7)




VYyactue B
OpraHu3aIyH |
MIPOBEACHUU
MIPOEKTOB,
HCCIICIOBAHUM U
pa3paboOTOK HOBBIX
MaTepuaioB U
KOMIIO3HIIMH,
HAyYHBIX U
MIPUKJITHBIX
9KCIIEPUMEHTOB T10
CO3JaHHUIO HOBBIX
MIPOIIECCOB
MOJIyYeHUS U
o0paboTku
MaTepHuayioB, a TAaKKe
H3ICIUHN.

TexHonoruueckue
MIPOLIECCHI
IIPOU3BO/ICTBA,
00paboTKH 1
MOIU(PUKALIH
MaTepuaioB U
IIOKPBITHM, JeTanei
W U3ICIINIL;
obopyioBaHue,
TEXHOJIOTHYECKast
OCHACTKa U
MPUCTIOCOOJICHHUS,
CHUCTEMBI
yIpaBIeHUS
TEXHOJIOTHYECKUMU
MPOLIECCAMH.

ITIK-6. Criocoben
OTIPE/ICIIATh
(GyHKIIMOHATHHBIC U
KOPPO3HUOHHBIE
XapaKTePUCTHKU
obopymoBaHus,
MaTepuaioB u

MOKPBITUI, ONIPEENATh

HX COOTBETCTBUE
3as1BJICHHBIM
MOTPEOUTETHCKIUM
XapaKTEPUCTHKAM;
OCYILIECTBJIATH
KOHTPOJIb KaueCTBa
MaTepHAIOB U
MMOKPBITUH C
MIPUMEHEHUEM
W3BECTHBIX U
MOAU(UITUPOBAHHBIX

METOJIOB HUCIIBITAaHUH.

ITK-6.1. 3naeT TpeboBaHus K
(GYHKIIMOHATIBHBIM U KOPPO3HOHHBIM
XapaKTepUCTUKaM 000pyI0BaHUS,
MAaTepuaioB U MIOKPHITUH, CIIOCOOBI
KOHTPOJISI, @ TAKXKE
peryIaMeHTHPYIOIINE UX
HOPMAaTHUBHBIEC JOKYMEHTHI.

AHanu3 TpeboBaHUMN K
podecCHOHATHHBIM
KOMITETEHITHSIM, MPEABSIBIISIEMBIX
K BBIITYCKHHKAM HaIpaBJICHHS
MOJATOTOBKH HAa PBHIHKE TPY/a,
0000111eHIE 3apyOEKHOTO OIIBITA,
MPOBEICHUS KOHCYIbTALUH C
BEAYIIUMU pabOTOAATEISIMH,
o0beMHEeHNsAMHU paboToaareneit
0Tpaciu, B KOTOPOii
BOCTPEOOBAHBI BBITYCKHUKH B
paMKax HarpaBJICHUS ITOATOTOBKU

[IpodeccrnonanbHbIM CTaHIAPT
«Crenuanuct 1o
3JIEKTPOXUMHYECKOM 3aIIHUTE OT
KOPPO3UH JIMHEHMHBIX
COOPYKEHHUHN U 0OBEKTOBY,
YTBEP>KICHHBIN ITPUKA30M
MuHnucrepcTBa Tpyaa u
COIIMaIbHOM 3amuThl Poccuiickoi
®epnepaunn ot 12.10.2021
Ne714n.

D Vnpasnenue cucreMon
3JIEKTPOXUMHUYECKON 3aIIUThI
JIMHEHHBIX COOPYKEHUU U
00BEKTOB (YpOBEHb
KBaJTU(pUKAIIMN — 7)

[IpodeccrnonanbHbIi cTangapT
«Crienmanuct B o0J1acTi

pa3paboTKu, COMPOBOKACHUS U
I/IHTeraHI/H/I TCXHOJIOTHUYCCKUX




IIPOLIECCOB U ITPOU3BOJICTB B
o0jacTu MaTepuaIoBeIeHUS U
TEXHOJIOTMH MaTepUaJIOBY,
YTBEPKJACHHBII MPUKA30M
MuHnucrepcerBa Tpy1a u
COLIMaNbHOM 3amuThl Poccuiickoi
®enepauuu ot 3.07.2019 Ne
477n.

B Pa3pabotka, conpoBoxeHUE U
MHTETpalisi HHHOBAIlMOHHBIX
TEXHOJOTMYECKUX IPOIIECCOB B
o0JjacTu MaTepuaIoBeICHUS U
TEXHOJIOTUH MaTepHalioB
(ypoBeHb KBaIH(UKAIUH — 7)




B pe3ynbrate u3yueHus: AMCUUILIINHBI CTYACHT MarucTpaTyphl TOJIKEH:

3namo:

— KJIaccu(UKalMIO BCEX METOJIOB HAaHECEHUS HEOPraHMYeCKHX IOKPBITHH, Kak
BHYTpEHHUX (MOAM(PUIIUPOBAHHUE), TAK U BHEITHUX;

— (U3UKO-XMMUYECKHE CBOMCTBA HEOPraHMYECKHMX MaTepHalioB Uil HaHECEHUs
IIOKPBITHH;

— TEXHOJOTUYECKHE OCOOCHHOCTH TMPOIECCOB MOMYUYEHHUS Pa3IMYHbIX HEOPTaHUYECKHUX
MOKPBITHI;

— CIIOCOOBI OCAXKICHHS METANINYECKUX, KEPAMUUECKHUX, KOMIIO3UIIMOHHBIX 1 aMOP(HBIX
MOKPBITUI ¥ METOJIBI X TIOTyYSHHUSI.

Ymems:

— OmpeneNsTb Ha OCHOBE JKCIEPUMEHTAJIbHBIX UCCICJOBAHUIM XapaKTEPUCTUKU
MOKPBITUI PA3TUYHOTO IKCIUTYaTAIIMOHHOTO Ha3HAYCHMUS;

— TMPUMEHSATH MOJIYYCHHYI0 HH(POPMAIIMIO JUTSI PEIICHUSI KOHKPETHBIX TEXHOJOTHYECKIX
3ajad.

Braoemy:

— COBPEMEHHBIMH TEHJICHIIUSIMU PAa3BUTHS MATEPUAIIOBEACHHUS M CO3JaHHS HOBBIX

MTOKOJICHUH TIEPCIIEKTUBHBIX MaTEPHUAJIOB;

— HAaBBIKOM HETPEPHIBHOTO HJICHTUPOBAHUS, KAaK MHCTPYMEHTOM OIpeIeIeHus (HU3UKO-
MEXaHHYECKUX CBOWCTB IJICHOK WM MOKPBITUH (MOAyh FOHTa, KOHTAKTHAsS TBEPAOCTh, aAre3us,
BHYTPEHHUE HAMPSKCHHUS).

3. OFBbEM JUCHUILIMHBI U BUJIbI YYEBHOM PABOTHI

O0beM JUCHHUILIHHBI
Bup y4yeOHoii padoThI Axax. | Actp.
3E
q. q,
OO0masi Tpy10eMKOCTh 1M CHUILIHHbI 5 180 135
KonTakTHas padoTa — ayIMTOPHbIE 3aHATHS: 1,42 ol 38,25
Jlekun 0,47 17 12,75
[Tpaktuueckue 3ansatus (I113) 0,47 17 12,75
JlabopaTopHsbie padoTsl (JIP) 0,47 17 12,75
CamocrosiTesibHas padora 2,58 93 69,75
CaMoCTOSITeIbHOE U3YUCHUE PA3JICTIOB JIUCITUTUIHMHBI 2,58 93 69,75
Bua konTpoJs:
IK3aMeH 1 36 27
KoHnTakTHas camocTosiTellbHas paboTa 1 0,4 0,3
CamocTosiTenbHOE U3YUYEHHE Pa3/1eJI0B JUCIUILIMHbI 35,6 26,7
Buja nTOroBoro KOHTpoOJIs: OK3aMeH




4. COOEP)KAHUE JUCIUITJINHBI

4.1. Pa3aesnl TMCHUILINHEBI U BUABI 3aHATHI

AKkazieM. yacoB

Pa3nea nucuunanHbI

Bcero

Jlexkuun

IIpak.
3aH.

JIao.
padoThI

Cam.
pabora

Paznen 1. HaHeceHue mNOKPBITHH Tra30TepMHUYECKUM
HallbUICHHEM U 3aKpelJieHHeM MOPOIIKOBOI0 CJIOs

42

6

4

32

11

Meroasl HAaHECEHUS TOPOLIKOBBIX ITOKPBITHH C 3aKPETUICHUEM
U ynpouHeHueM cnos. DPopMuUPOBaHHME  OPOIIKOBBIX
IIOKPBITUM € IIPEABApPUTEIBHBIM HAHECEHUEM CIIOS U
MOCJIEAYIOLUM €10 YIIPOUHEHUEM. TepMUYECKOE yIIPOUHEHHE.
YIpouyHEHHE MEXaHWYECKHM BO3ACUCTBHEM. YIPOYHEHUE U
YIULIOTHEHHUE TNPONUTKOW. YTNPOUYHEHUE 3IEKTPOKOHTAKTHBIM
Bo3zaelictBueM. OONacTH TPUMEHEHHS IPEIBAPUTEIHHO
3aKpEIJICHHBIX U YIIPOYHEHHBIX NOPOIIKOBBIX ITOKPBITUH.

1.2

HaneceHne  MOpOIIKOBBIX  IOKPBITMM  T'a30TEPMUYECKHM
HaIlbUICHUEM. OO0uue 3aKOHOMEPHOCTHU nmporecca
ra3oTepMHUYECKOr0O HaIllbUICHUSI  IMTOKPBITHH. Mertobl
ra3oTepMUYECKOr0 HambUIEHUs H HUX  KiIaccuukaus.
OcHOBHBIE MapaMeTpbl ra30TEPMUYECKOr0 HANBUICHUS U UX
BIIMSIHUE Ha 3 PEeKTUBHOCTH nporecca. PopMHpOBaHUE TOTOKA
HanbuleHUs:  4YacThl.  @DOpMHUPOBAHME  TMOKPBITUH  IIPH
ra3oTepMMYECKOM HamblIeHUU. Temmeparypa U JaBJICHHUE B
KOHTAKTE HalbUIsIeMbIX dyacTull. @opMupOBaHUE HAINTBUIEHHBIX
MIOKPBITUM PacCIUIaBIICHHBIMUA 4acTulaMmu. PopMupoBaHue
HalbUICHHBIX  TMOKPBITUM  TBEpAO(A3HBIMU  YACTHI[AMH.
@opMHUpOBAaHUE  HAIBUICHHBIX IOKPBITUH  CMELIaHHBIMU
yactuamu. @opMHUpoBaHUE OJHOCIOWHBIX M MHOTOCIOMHBIX
ra30TePMUYECKUX MOKPBITUH.




1.3

TexHonornueckne OCOOEHHOCTH METOJIOB Ta30TEPMHUYECKOTO
HambUICHUS  MOKpbITHA.  OOmme  3aKOHOMEPHOCTH |
knaccupukanus MetofoB. CrmocoObl W TEXHOJOTHYECKHE
0COOEHHOCTH  TUIa3MeHHOTro  HambuieHUs. CrocoObl
TEXHOJIOTUYECKHNE OCOOCHHOCTH Tra30IIaMEHHOTO HalbUICHUS.
['a3orutamMeHHOe HambuUieHHE € (QOPMHUPOBAHUEM CTPYH 3a
Cpe30M coIia paclbuINTeNs. [ 'a30IiIaMeHHOE HambUICHHE C
(dbopMHpOBaHHEM TIOTOKA Ia30MOPOIIKOBOM CMECH B KaMepax ¢
MOBBIIIICHHBIM JIaBlIeHUEM. [ a3o0IiaMeHHOE JIEeTOHAIIMOHHOE
HaIbUICHUE TOKPBITHH.

14

Hanecenne  ra3orepMuyecKMX  IMOKPBITUH  OYroBOM M
MHAYKIUOHHON MeTaiun3anuueit. CrnocoObl M TEXHOIOTUYECKHE
0COOEHHOCTH «XOJIOTHOTO» ra3oMHaMUYECKOIO
ITOPOIIKOBOIO HABIJICHMUS.

1.5

OO6opynoBanue 151 Ta30TEPMUYECKOTO HAMTBUICHUSI TOKPBITHH.
VYcraHoBkHu IS ra3oTepMUYECKOrO HaITbUICHHUS.
Kommiekryromue OJ0KM M MOAYJAHM B YCTAaHOBKaxX JyIst
ra30TePMHUYECKOr0 HaNbUICHUS. Y CTAHOBKH ISl TJIa3MEHHOTO
HamnbUICHHS. YCTAaHOBKHM M ammaparypa Uisl ra30IIaMeHHOTO
HaIlbUIEHHWSI.  YCTAHOBKM  UI1  JSTOHAIIMOHHO-TA30BOTO
HAMbUICHHS. Y CTAHOBKH JIJIS1 HANTBICHHUS] TOKPBITUN TyTOBOM U
BBICOKOYACTOTHOM MHIYKIIMOHHOMN MeTaJlIn3aIueH.
VYcTaHOBKHM JUIsl Ta30MHAMUYECKOTO HAMBIICHUS TOKPBITUH.
Texnomornueckas OCHacCTKa JUTSE ra30TepMHUYECKOTO
HaIbUICHUS] TOKPBITUMN.

10



1.6

TexHoNmOrus Tra30TE€PMUYECKOrO HANbUICHUS MOKPBITUNA U3
MaTepuajoB pPa3IMYHBIX Tpynm. OOIMe 3aKOHOMEPHOCTH.
Meramutypruueckiue  IpoLecchl NP  ra30TEPMHUUYECKOM
HAHECEHUH  TOKPBITUH. Hanbutenne  mokpeiTHl W3
METAJUIMYCCKUX Y HEMETaJUIMYSCKUX 3JIeMEeHTOB. HamnblieHue-
MOKPBITUI-U3 METAIUTHYECKUX CIIIaBOB. Hamnwuienue
MOKPBITUI M3 METATUIHBIX COCIMHEHUM W CIUIABOB Ha HUX
ocHoBe. HambuleHMEe TIOKPBITHH W3  OECKUCIOPOIHBIX
HEMETAJUIMYECKUX coeAuHeHud. Hamblnenue NOKphITUH W3
OKCHJIHBIX COCIUHCHHI.

Paznen 2. HaHeceHue TMOKPBITHII XMMHMYECKHMM H
3J1eKTPOXMMHYECKHM 0CaKIeHUEM

54

31

2.1

@OopMHUpPOBAaHNE TOKPBITUA IIPU  AIEKTPOXUMHUYECKOM U
XUMHUYECKOM  ocaxacHuM. (CxemMa M TEXHOJOTMYECKHE
OCOOCHHOCTH TIpolecca IEKTPOXUMUYECKOTO HAHECEHHS
MOKPBITUHN. DJIEKTPOXUMHUYECKHE, ITPOLECCH B IEKTPOJIUTE U
Ha onekrtpojax. DPU3MKO-XMMHMYECKHE IIPOLECCHl  IIPU
OCAXKIECHUHU MeTaIoB. POPMHUPOBAHUE HIIEKTPOXUMHUYECKUX
nokpeIThil. [lapaMeTpsl 3JIEKTPOXMMHYECKOTO HAHECEHMS
NOKPBITUH W WX BIUsSHHE Ha 3(QPEKTUBHOCTH IMpoliecca.
DNEeKTPOIUTHYECKHE MIPOLIECCHI pu HaHECEHUH
KOMIIO3ULIMOHHBIX, 3J€KTPO(OPE3HBIX U aHOJAHBIX MOKPHITHH.
CBolicTBa 3JEKTPOXMMHUYECKUX MOKPBITUH U 00JacTH UX
npuMeHeHHs. TexHosJoruyeckue OCOOEHHOCTH —Tpoliecca
XUMHUYECKOTO HAHECEHHUsI IOKPBITUH.

15

11



2.2

OcHacTka 1I€XOB UM y4YaCTKOB Ul XUMHUYECKOTO H
JIEKTPOXMMUYECKOI0 HAaHECEHUs MOKphITHH. OOopynoBaHHe
JUIE MEXaHU3UPOBAHHON OOpaOOTKM MOBEPXHOCTEH H3IENHH.
DNEeKTPOIUTUYECKHE U BCIIOMOTaTelIbHble BaHHbI. VICTOUHMKH
MUTAHUS AIEKTPOXUMUYECKUX IPOLECCOB. TeXHOJIOrMuecKast
OCHacTKa. MexaHM3UpOBaHHbIE U  aBTOMAaTU3MPOBAHHBIE
rajpBaHuyeckue auHUM. OXpaHa TpyAa NpU XUMHUYECKOM U
IEKTPOXUMUYECKOM HAHECEHUU OKPBITHII.

13

2.3

TexHogornueckue OCOOEHHOCTH HAHECEHHUS XUMHYECKUX H
AJIEKTPOXUMHUYECKUX MOKPHITUNA. VcXomaHble MaTepuaibl s
HaHECCHUS MOKPBITHH. ITonroroBka TIOBEPXHOCTH.
Knaccudukanms snexkrposntoB. HaHeceHHe XUMUYECKHUX M
AIEKTPOXUMHUUYECKUX TMOKPHITUH M3 METAUIOB U HUX CILJIABOB.
Hanecenue »ieKTpOXMMHYECKUX TMOKPHITUA W3 HEBOIHBIX
pacTBOPOB.

13

2.4

XUMHYEeCKOe ¥ IJIEKTPOXUMHYECKOE MOIU(PHIMPOBAHUE
MOBEpPXHOCTE B BOAHBIX pacTtBopax. OxcuaupoBaHHe
noBepxHocTel uzaenuil. OkcuIupoBaHUE METAJIIOB U CIUIABOB.
®ocdarupoBanue MeTasioB U ciuiaBoB.  OcoOeHHOCTH
TEXHOJIOTHYECKOT0 Mpolecca.

13

Paznen 3. HaHecenme  MOKpPBITHIi  Pa3jIN4YHOrO
IKCIVTYATAMOHHOI0 HA3HAYCHUS

48

30

12



3.1

Hanecenne mnokpeiTiii u3 pacmiaBa. OOoOmieHHas cxema
nporecca  (GopMmupoBaHus NOKpbITMHA. CMmauuBaHue W
pacTtekaHue paciuiaBa. BzauMopnencTBue paciiiaBiI€HHOTO
MaTepuasa MOKPBITUS C MOBEPXHOCTHIO m3nenus. Hanecenue
MIOKPBITUI OTPYKEHUEM B pacIiliaBieHHbIe cpenibl. Hanecenue
ITOKPBITUH OILJIABJICHUEM CJIOEB U3 IIOPOIIKOBBIX KOMITO3ULIUH.
HaneceHne DOKpBITHM HAIUIABKOM KOHILICHTPUPOBAHHBIMU
HUCTOYHUKAMU TEIUIOTBI u u3 TBeproda3zHoro
KOMIIAaKTUPOBaHHOTO  MaTtepuana. (CXeMbl  HaHECEHHUs
HNOKpbITUH.  TexHojoruyeckue OCOOCHHOCTH  HAHECCHMs
MOKPBITUI HAIJIaBKONH. MeXaHu3M U KHHETUKa (POPMUPOBAHMUS
TBepo(a3HbIX MOKPBHITUI U UX cBoOMcTBa. TexHoIOrMuecKue
0c00EHHOCTH HaHECEHUs TBePAO(ha3HBIX MOKPHITHH.

12

3.2

OOmme  3aKOHOMEPHOCTH B  TEXHOJOTMM  HAaHECEHHS
HEOPraHWYeCKUX MOKPBITHI. KOHCTPYKTHBHBIE OCOOCHHOCTH
U37eNus ¥ TpeOOBaHMS K MaTepHrally MOKphITHs. BbiOop MeTona
HAHECCHUS OKPBITHA. Pa3paboTka ONTUMAaIbHBIX TTAPAMETPOB
TexHoslornyeckoro mpomecca. Ilocnenyromas o6paboTka
NOKpbITHIA. KOHTpOJBHBIE ONEpalui B TEXHOJOTHYECKOM
NpoIlecCe HAHECEHUS TMOKPBITUH. ABTOMAaTH3HPOBAHHOE
NPOEKTHPOBAHUE TEXHOJIOTMYECKOTO IpoIecca HaHECCHHUS
MTOKPBITHH.

3.3

Hanecenue 3amutHbIX MOKpbITHI. HaHECEHNE N3HOCOCTOMKHIX
nokpeiTil. HaHeceHne KOPPO3MOHHO-CTOMKHUX ITOKPBITHM.
Hanecenne YKapOCTOMKHUX MTOKPBITHM. Hanecenne
TEIUIO3alUTHBIX  IOKpeITHH. HaHeceHue paauanuoHHO-
3AIIUTHBIX OKPBITUI.

10

3.4

Hanecenue nexopaTHBHBIX MOKpbITHHA. TpeGoBaHus K
JIEKOPAaTUBHBIM TOKPHITUAM. JleKOpaTUBHBIE TOKPBITUS U3
METANIMYECKUX MaTepuasoB. [IeKOpaTUBHBIE TOKPBHITHS W3
HEMETaNINYeCKUX MaTepuasoB. JlexopaTuBHbIE
HEOPraHMYECKUE TUIEHKH.
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3.5

Hanecenne  KOHCTPYKLIMOHHBIX M TEXHOJOTHYECKUX
NOKpbITUM.  HaHeceHMe  TEXHOJIOTMYECKUX  IMOKPBITUM.
Hanecenne  KOHCTPYKIMOHHBIX IOKpeITHH. Hanecenue
VIUIOTHSIONIMX MOKpbITUH. HaHeceHue AMAIEKTPUYECKHUX,
TOKOMPOBOJAIIMX W TOJYNPOBOJHUKOBBIX  MOKPBITUH.
Hanecenue ontuueckux nokpeituid. [locneskcrtyaTanronHoe
BOCCTAHOBJICHUE  MOBEPXHOCTEW  H3ACIUA  HAHECECHHEM
MOKPBITUH. 3HAUYUMOCTh BOCCTAHOBUTEIBHBIX MOKPBHITUH H
TEXHOJIOTUYECKHE 0COOCHHOCTH UX HaHEeceHUs. TBepaoda3Hbie
BOCCTaHOBUTEJIbHbBIE MOKPBITHSL. Kunkodazusie
BOCCTAHOBUTEIHLHBIE MTOKPBITHSL. Hanecenne
BOCCTAHOBUTENIbHBIX TOKPBITUA MO TOPOIIKOBOH CXEeMe
(dhopmMupoBaHus. ATOMapHBIC BOCCTAHOBUTEIHHBIC TTOKPHITHSI.

11
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UTOro

144

17

17

17

93
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4.2 Conepxxanue pas3aesioB QM CIUATIINHbBI
Paznen 1. HaHeceHme NOKPBITHH Tra3oTepMHYeCKMM HAaNbLICHHEM H 3aKpelieHHeM
NOPOLIKOBOIO CJ105
1.1. MeTtoapl HaHECEHMsI IOPOIIKOBBIX IMOKPBITUN C 3aKpEIUIEHUEM U YIPOYHEHHUEM CIIOS.
@opMUpOBaHUE IIOPOLIKOBBIX IOKPBITUM C IPEABAPUTENBHBIM HAHECEHHEM CIIOS U
MOCJIENYIOIUM €10 YIPOYHEHUEM. TepMHUecKoe yNpO4YHEHHUE. YINPOYHEHUE MEXaHUYECKUM
BO3JCHCTBUEM. YIIPOYHCHHE W YIJIOTHEHUE IPONUTKOW. YIPOYHEHHE HIIEKTPOKOHTAKTHBIM
Bo3zaericTBUeM. OOJIaCTH TPUMEHEHHUS MPEIBAPUTENIFHO 3aKPEIJICHHBIX U YIPOYHEHHBIX
IIOPOILIKOBBIX MOKPBITUH.
1.2. HaneceHwe TIOPOIIKOBBIX TOKPBITHA Ta30TepMUYECKUM  HamblUieHHeM. OOmue
3aKOHOMEPHOCTH  IIpollecca  Ia30TEPMUYECKOrO0  HANBUICHUS  HOKPBITUH.  Meronbl
ra30TepMUYECKOT0 HAMbUICHUS U UX Ki1accudukamys. OCHOBHBIEC apaMeTpPhl ra30TEPMUYECKOTO
HalbUIEHUS U MX BiIMsAHUE Ha 3(Q(eKTuBHOCTH npouecca. PopMUpOBaHUE MOTOKA HalbUICHUS
gactul. POpMHUpOBAaHME IOKPBITUH INpPH Ta30TEPMUYECKOM HambuleHUU. Temmeparypa u
JABJICHHE B KOHTAKTE HaNbUIIEMbIX dacTul. @DOpMHPOBAaHUE HANBUICHHBIX IOKPBITHN
paciuiaBieHHBIME  yacTuiiaMu. DOpMUpOBaHHME HAINBUICHHBIX TMOKPBITHH TBepAO(ha3HbBIMU
yactuuaMu. @opMUpoBaHUE HAITBUIEHHBIX IOKPBITUM CMEIIAHHBIMY YacThliaMu. PopMupoBaHue
OJIHOCJIOMHBIX M1 MHOTOCJIOMHBIX Fa30TEPMUYECKUX TTOKPBITUN.
1.3. TexHonoruueckue 0COOEHHOCTH METOJIOB Ta30TEPMHUYECKOr0 HalbUICHHs MOKpbITUi. OOuue
3aKOHOMEPHOCTH W Kiaccuukamms MeTomoB. CrocoObl M TEXHOJOTMYECKHE OCOOEHHOCTH
IU1a3MEHHOT 0 HarnblieHUst. CriocoObl ¥ TEXHOJIOTMYECKHE 0COOCHHOCTH Ia30IIaMEHHOT'0 HAllbUICHUSL.
['a3orulamMeHHOe HambUieHHe ¢ (OPMHUpPOBAaHMEM CTPYH 32 CpPE30M  COIUIa  PACTIBUIMTEIS.
["a3oruiaMeHHOe HarmblIeHHe ¢ (OPMHPOBAHHMEM II0TOKA Ta30NOPOIIKOBOM CMECH B Kamepax ¢
IIOBBIIICHHBIM JABJICHUEM. | 'a30IIaMEHHOE IETOHAMOHHOE HAITBUICHUE TOKPBITHH.
1.4. HaneceHue ra30oTepMHYECKHX IOKPBITUH IyroBOM M MHIYKLMOHHOM MeTaJIM3aluen.
CriocoObl ¥ TEXHOJIIOTUYECKHE OCOOCHHOCTH «XOJIOJHOTO» Ta30JIMHAMHYECKOTO MOPOLIKOBOTO
HaIbLICHUS.
1.5. OO6opynoBanue s Ta30TEPMHUUYECKOTO HAIMBUICHUS TOKPBHITUHA. YCTaHOBKH ISt
ra3oTepMu4eckoro HamplieHus. KommekTyromme OJOKM W MOAYJIHM B YCTaHOBKax JJis
ra3oTepMUYECKOTO HAIBUICHUS. YCTAaHOBKM Ui IUIA3MEHHOIO HAIbUICHHs. YCTAHOBKH U
anmnaparypa JUisl Ta30ILUIaMEHHOTO HambUICHWs. YCTAHOBKHM JJIsi JETOHAIMOHHO-Ta30BOTO
HaIlbUICHMS. Y CTAHOBKH JIJISI HAIIBJICHUS IIOKPBITUI TyTOBOM M BBICOKOYAaCTOTHOW MHAYKIIMOHHON
MeTaJlJIN3alue. Y CTAHOBKH IS Ta30JMHAMUYECKOI0 HallbUIEHUs MOKPBITHH. TexHomorndyeckas
OCHACTKa JUIs Ta30TE€PMUYECKOIO HAITBUIEHUS! TOKPBITHH.
1.6. TexHomorus: ra30TepMUYECKOr0 HAIIBUIEHUS MOKPBITUN M3 MAaTEPUATIOB Pa3JIMYHBIX TPYIIIL.
OO0mue 3aKkOHOMEpPHOCTH. MeTalmypruyeckue MpoLecchl MPH Ta30TEPMHUECKOM HaHECEHUU
NOKpbITUM. HambuleHne NOKPBITMM M3 METAUIMYECKUX M HEMETAJUIMYECKUX DJIEMEHTOB.
Hamnbinenne nokpsITUil U3 METAUIMYECKUX CILIABOB. HamnbuleHHWe MOKPBITUN U3 METaJUIMIHBIX
COCMHEHUH WU CIJaBOB HAa MX OCHOBe. HamblieHMe TNOKPBITHM U3  OECKUCIOPOIHBIX
HEMETAJUIMYECKUX cOoequHEHNI. HanbuleHne MOKphITUI U3 OKCUHBIX COCAMHEHUMN.

Paznen 2. Hanecenne MOKPBHITHIE XHMHUYECKHM U JIEKTPOXUMHYECKHUM OCAKAEHHEM

2.1. ®opMupoBaHHE NOKPHITHI MPU IEKTPOXUMHUECKOM M XMMHUYECKOM OcaxaeHnu. Cxema u
TEXHOJIOTMYECKHE OCOOEHHOCTH TMpolecca 3JIEKTPOXHUMHUYECKOrO0 HAHECEHMsI TOKPBITHH.
ONEKTPOXUMHYECKHE, IPOLECCH B JJIEKTPOIMTE M Ha JIEKTpoAax. DPHU3MKO-XMMHUYECKHE
IPOLECChl TNpH OCaKICHUH MeTauioB. dopMmupoBaHHe 3IEKTPOXUMHUYECKUX TMOKPBITHH.
[TapameTpsl JIEKTPOXMMUYECKOTO HAHECEHHs MOKPBITHM M UX BIUsSHHE Ha 3()()EKTUBHOCTH
nporecca. JIeKTPOIUTUYECKUE MTPOLIECCHl TPU HAHECEHUH KOMIIO3UIIMOHHBIX, AJIEKTPOGOPE3HBIX
U aHOAHBIX MOKPHITUHA. CBOICTBA ANMEKTPOXUMHUYECKUX MOKPBHITUH M OOJIACTH MX NPUMEHEHHUS.
TexHonornueckrne 0COOEHHOCTH Mpoliecca XMMUUECKOTO HAHECEHU S TOKPBITHI

2.2. OcHacTKa LEXOB M YYacTKOB JUIsI XUMHUYECKOIO M JJIEKTPOXUMUYECKOTO HAHECEHUS
nokpbiTuil. OOopynoBaHuEe Ui MEXaHU3UPOBAHHON OOPaOOTKM MOBEPXHOCTEH U3/ENIUM.
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DNEKTPOJIUTUYECKAE U BCIIOMOIAaTEIbHBIC BaHHBI. VICTOUHMKHM NMUTaHUS JJIEKTPOXMMHYECKHX
mpoueccoB. TexHosornueckass OCHACTKa. MeEXaHM3UPOBaHHBIE U ABTOMAaTU3UPOBAHHBIC
rajJibBaHuueckue JMUHUM. OXpaHa TpyAa NPU XMMHYECKOM U DJIEKTPOXUMHUYECKOM HAaHECEHUU
ITOKPBITHH.

2.3. TexHOJIOTMYeCKHuEe OCOOCHHOCTH HAaHECEHUSI XUMUYECKUX U AIEKTPOXUMUYECKUX MOKPBITHH.
Hcxonnpie MaTepuaibl Al HaHeceHus MOKpbITuid. [loaroroska mosepxHoctu. Knaccugpukarus
JNEKTpOoNUTOB. HaHeceHne XMMUYECKUX U DJIEKTPOXUMHUYECKHUX IMOKPBITHHA U3 METAIIOB U MX
criaBoB. HaHeceHue aeKTpOXUMHUYECKUX ITOKPBITHIM U3 HEBOJHBIX PACTBOPOB

2.4. X¥MU4€ECKO€ 1 2JIEKTPOXUMHUECKOE MOAN(DUIIMPOBAHHUE TOBEPXHOCTEN B BOJAHBIX PACTBOpAX.
OxcugupoBanue noBepxHocTed — m3genuid.  OKCHAMPOBAHME  METAUIOB U CIUIABOB.
®docdaTupoBanue METALIOB U cIIaBoB. OCOOEHHOCTH TEXHOJIOIMYECKOI0 MpoLiecca.

Pa3znen 3. Hanecenne NOKPBITHH PA3JIMYHOIO0 KCIIYATAIIMOHHOT0 HA3HAYEHUS

3.1. Hanecenme mnokpeITHii U3 paciuiaBa. OOoOmieHHass cxema mpouecca (GopMupOBaHUS
nokpeiThii. CMaunBaHue U pacTeKaHUE paciuiaBa. B3aumonelicTBre paciiaBIeHHOIO MaTepuania
HOKPBITUSL C NOBEPXHOCThIO M3aenus. HaHeceHne MOKpBhITHI NOTrpyKEHUEM B PACILJIaBICHHbIE
cpenbl. HaneceHne MOKpBITUI OIJIABJICHUEM CIIOEB M3 MOPOIIKOBBIX KomMno3uuuil. Hanecenue
MNOKPBITUI HAIUIaBKOM KOHLEHTPUPOBAHHBIMU HCTOYHUKAMU TEIUIOTHI U U3 TBEPAO(PA3HOTO
KOMITAKTUPOBAaHHOTO MaTepuaia. CxeMbl HaHeCEeHUs MOKPbITUHA. TexHolornueckue 0COOEHHOCTH
HAaHECEHMUs] TOKPBITHI HarIaBkoW. MexaHW3M M KWHETHKa (opMupOBaHHS TBEpAO(DA3HBIX
MOKPBITUI U UX CBOMCTBA. TexXHONIOrnueckre 0COOEHHOCTH HaHEeCEHUS TBEPA0(a3HBIX MOKPHITUH.
3.2. OOmue 3aKOHOMEPHOCTM B TEXHOJOTMM HAHECEHMs] HEOPraHMYECKUX IMOKPBITHH.
KoHcTpykTHBHBIE 0COOCHHOCTH U3/eNUs U TPEOOBaHUS K MaTepuaily MoKpeiTusa. Beibop merona
HAaHECEHMsI NMOKphITUsA. Pa3zpaboTka ONTHMalbHBIX MAPAMETPOB TEXHOJOTMYECKOTO IpOLiecca.
[Tocnenyromas 06paboTka MOKpbITHIL. KOHTpOIbHBIE Onepanuu B TEXHOJIOTHYECKOM Ipoliecce
HAHECEHMsI TOKPBITUH. ABTOMAaTHU3MPOBAHHOE NPOEKTUPOBAHHWE TEXHOJOIMYECKOIo Ipoliecca
HAaHECEHHUsI IOKPBITUI

3.3. Hanecenue 3amuTHbIX NOKpbITHH. Hanecenume wusHococTolkux mNoKpbITHi. Hanecenue
KOPPO3HMOHHO-CTOMKUX  TOKpbITUM. HaHeceHme kapocToilkux mokpweiTUH. Hanecenue
TEIUIO3AIUTHBIX MOKPBITUN. HaHneceHne paauaoHHO-3aUTHBIX TOKPBITHI.

3.4 HaHeceHue JeKOpaTUBHBIX NOKpHITUH. TpeOoBaHMA K JI€KOPATHUBHBIM MOKPBITUSM.
JlekopaTuBHbIE TOKPBITUS W3 METAJUIMYECKUX MaTepuayoB. JleKopaTHUBHBIE MOKPBITUS U3
HEMETAJUIMYECKUX MaTepualoB. J[eKopaTUBHbIE HEOPIAHUUECKUE TUIEHKH.

3.5. HaHneceHne KOHCTPYKLIMOHHBIX W  TEXHOJIOTUYECKUX NOKpbITH. Hanecenue
TEXHOJIOTMYECKUX TMOKpbeITUH. HaHeceHne KOHCTpYKUMOHHBIX NOKpbITHH. Hanecenue

VIUIOTHAIOIIMX  HOKpeITMM.  HaHeceHme  OUANIEKTPUYECKUX,  TOKONPOBOJALIIMX U
MOJIYIIPOBOIHUKOBBIX NOKpBITHN. HaHeceHne ontuyeckux nokpuIitui. IlocieskcrnnyaranoHHoe
BOCCTAHOBJICHME  ITOBEPXHOCTEW  M3JEIMII  HAHECEHHEM  IOKPBITHM. 3HaYUMOCTh

BOCCTAHOBUTCIIbHBIX HOKpBITI/Iﬁ U TEXHOJIOTHYECKUE OCOOCHHOCTH UX HAHCCCHUS. TBCpI[O(I)&'SHBIe
BOCCTAaHOBUTCIIBHBIC TTOKPBITUSA. >KI/I)1KO(1)33HI>IG BOCCTAHOBHUTCJIBHBIC ITOKPBITHA. Hanecenue
BOCCTAHOBUTCIIbHBIX HOKpBITPIfI 1o HOpOIHKOBOﬁ CXEMC (I)OpMI/IpOBaHI/IH. ATOMapHBIe
BOCCTAHOBUTCIIbHBIC ITIOKPBITHA.
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5. COOTBETCTBHUE COAEPKAHUSA TPEBOBAHUSAM K PE3YJIBTATAM OCBOEHUA JUCIHUIIJIMHBI

Ne B pe3ynbrare ocBOEHUS AMCUUIIIINHBI CTYAEHT JOJIKEH: Pa3f[en Paszz[en Pa33z[en
3HaTh:
1|~ KJIacCU(UKALMIO BCEX METOJOB HAHECEHMs HEOPraHMYeCKUX IOKPBITHM, Kak BHYTPEHHMX + + +
(MopuduIIpOBaHKE), TAK U BHELIHHX;
2 | — (u3MKO-XMMHUYECKHE CBONCTBA HEOPIraHMUYECKUX MAaTSPHUAIIOB JIJIsl HAHECEHHSI IOKPBITHIA; + +
3 | — TeXHOJIOTHYECKHUEe 0OCOOCHHOCTH ITPOLIECCOB MOIYUYCHHsSI PA3IMYHBIX HEOPTAaHUYECKHUX MOKPBITHIA; + + +
4 |~ CIOCOOBI OCAX/IEHUSI METAIIMYECKUX, KEPAMUYECKUX, KOMIIO3ULIMOHHBIX U aMOP(QHBIX MOKPHITUN U + + +
METO/Ibl UX HOJTYUYECHHUSI.
YMmersn:
5 | — ONPE/ENATH Ha OCHOBE SKCIIEPUMEHTANIBHBIX MCCJIEJIOBAaHUN XapaKTEPUCTUKU MOKPBITUN Pa3IMUYHOTO + + +
HKCILIYaTAlMOHHOTO Ha3HAYCHMSI,
6 | — OpUMEHSTH MOJYYCHHYIO HH()OPMALHIO JUIS PEIICHUS] KOHKPETHBIX TEXHOJIOTHYESCKUX 3a/1a4. + + +
Baajgern:
7 | — COBPEMEHHBIMH TEHICHIMAMH DPA3BUTHS MaTEPUATOBENICHUS M CO3/IAHUA HOBBIX MTOKOJIEHU I + + +
MEPCIIEKTUBHBIX MaTEPUAJIOB;
g | — HABBIKOM HENPEPHIBHOTO MICHTHPOBAHMS, KaK HHCTPYMEHTOM OMpE/IeTeHUS ($U3UKO-MEXaHNYECKHUX +

CBOMCTB IUIEHOK M NOKPBITHH (MOysib FOHIa, KOHTaKTHAs TBEPJIOCTh, aAT€3Hs], BHYTPEHHHE HANPSHKEHUs).

B PE3YIBbTATC OCBOCHUA TUCHUIIIMHBI CTYJACHT JOJIKCH HpI/I06peCTI/I CJICOAYIOIINEC npod)eccuouaﬂbnble KomnemeHnuuu u undukamopbl ux

00CmUIICeHUA:
Kox 1 nanmenopamue [TK Kox um HamMeHoOBaHMe WHAMKATOPA HOCTH:KeHUsA | Pasjaen Paznen Paznen
K 1 2 3
IIK-5. Cnocoben paspabateiBate u BHenpsth| [1K-5.2. VYmeer pa3pabaTeiBaTh TEXHOJIOTUYECKHE
TEXHOJOTHYECKHE MPOIIECCHl B 00JIACTH 3aIUTHI | IPOIECChl B O0JMACTH  3allUTHl  OT KOPPO3HH,
9 |OT KOPPO3HH; OCYIIECTBISATH BEIOOP MAaTEPHATIOB | ONIPEIEISITh IPUTOJHOCTh IMTOBEPXHOCTH K 00paboTKe + + +

C IeNpl0 TpUAaHUS TpeOyembIX (YHKIIMOHATBHBIX
CBOWCTB.

JJI HU3TOTOBJICHU A OCHOBHOT'O n




10

BCIIOMOTaTEIbHOTO 000pyaOBaHUS u
KOMMYHHUKAIIMOHHBIX CETEH.

TIK-5.3. Bnaneer HaBBIKaMHU IOJTOTOBKU
MOBEPXHOCTH K HAHECEHUIO MOKPBITUH, KOHTPOJIS UX
Ka4yeCTBA, IPUHATUS PELIEHU 110 KOMIIOHOBKE JIMHUHI
HaHECCHUS 3aIMTHBIX METAJUTHIECKUX u
HEMETAJUIMYECKHUX IMOKPBITHM.

11

ITIK-6. CriocoGeH ompenensatbh (GyHKIIHOHATbHBIC
u KOPPO3UOHHBIE XapaKTePUCTHKHU
0o0OpyIOBaHUs, MAaTCPUAIIOB U  TOKPBITHIA,
ONPEACIATh HMX COOTBETCTBUE 3asSBICHHBIM
MOTPEOUTEILCKUM XapaKTePUCTHKAM;
OCYIIECTBISATH KOHTPOJIb KA4eCTBA MAaTEPUAIOB U
MOKPHITUA € TPUMEHCHHEM W3BECTHBIX W
MOIU(DHUIIMPOBAHHBIX METOJIOB UCTIBITAHUH.

[IK-6.1. 3naer TpeboBaHusA K (DYHKIIMOHAIBHBIM W
KOPPO3UOHHBIM  XapaKTEpPUCTUKAM O00OpYAOBaHUS,
MaTepUajIoB M TMOKPBITUH, CHOCOObI KOHTPOJS, a
TaKK€  pPErIaMEHTUPYIOIIME WX  HOPMATHUBHBIC
JIOKYMEHTBHI.
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6. IPAKTUYECKUE U JIABOPATOPHBIE 3AHATUSA

6.1. IlpakTHYecKue 3aHITUSA

HpI/IMepHBIe TEMbI IPAKTHYCCKUX 3aHATHII 10 JUCHHUILIHHE

Ne Ne paznena o
HaumeHnoBaHue MpakTUYECKUX 3aHATHI Yacel

/11 | JACHMILIAHBI
Metoapl  HaHECEHMs]  MOPOIIKOBBIX  MOKPBITUH M UX

1 1 TEXHOJIOTHYECKHEe ocobeHHocTH. HaHeceHHMe  MOPOIIKOBBIX 2
MIOKPBITUI Tra30TEPMUYECKUM METOIOM.

5 1 TexHONIOTHS Ta30TEPMHYECKOTO HAMBUICHUS TOKPHITHHA U3 2
MaTepuajIoB pa3anuHbIX rpynmn. Ob6opyaoBaHue.

3 2 DNEKTPOXUMHUYECKHE ITPOLIECCHI B AIEKTPOJIUTE U HA IIEKTPOAAX. 2
dopMHUpOBaHUE  TOKPBITUA TpPU  DJIEKTPOXUMUYECKOM U

4 2 XUMHAYECKOM  OCAXIECHUHU. TEXHOJOTHYECKHE OCOOEHHOCTH 2
MIPOLIECCOB.

5 2 OcHacTka 1I€XOB M y4YaCTKOB JUISi ~ XMMHYECKOTO U 9
ANEKTPOXUMUYECKOTO HAHECEHUS TOKPBITHA.
XUMUYECKOe W DJIGKTPOXMMHUYECKOE  MOAH(PHUIIMPOBAHUEC

6 2 MMOBEPXHOCTEH B  BOJHBIX  pacTBopax (OKCHIMpPOBAHUE, 2
docharupoBanmue).

7 3 Hanecenue nokpsITuii U3 pacIjiaBos. 2
OOmue  3aKOHOMEPHOCTH B TEXHOJOTMM  HaHECEHUSs

8 3 HEOPraHUYECKHX  TOKPBITUW:  3alIUTHBIX, HU3HOCOCTOMKHX, 3

KAPOCTOUKHX, KOPPO3HOHHO-CTOMKUX, KOHCTPYKIIMOHHBIX U JP.

6.2. JIaGopaTopHbIe 3aHATHS

Breimonunenue mabopaTopHOro MpakTHKyMa CIIOCOOCTBYET 3aKpeIJICHHIO MaTepuaa,
uzydyaemoro B jucuuiuinHe «Teopusa u mexunonozus hopmuposanus HeopeaHU4eCKUX
ROKpbImMuil», a TAKKE JaeT 3HAHUS 00 OCHOBAX AJIEKTPOXUMHH, MATEpUATIOBEICHUH U 3aIlIUTE OT
KOPPO3HH.
MaxkcuManbHOE KOJHMYECTBO OalljIOB 3a BBHINOJHEHUE IaO0OPaTOPHOTO MPAKTHKyMa
cocrapisieT 24 6aia (MakcuMaIbHO 10 4 6aiiia 3a Kax Iy padorty). KonmmuectBo pabot u 6amion
3a KaKIyI0 paboTy MOXKET ObITh U3MEHEHO B 3aBUCUMOCTH OT UX TPYIOEMKOCTH.

[Tpumepsl 1abopaTOpPHBIX PadOT U pa3/ielbl, KOTOPbIE OHU OXBATHIBAIOT

Ne Ne paszena HaumeHnoBaHue 1a60paToOpHBIX paboT Yacel
1/ JACLIUTUTMHBI

1 2 XUMHUECKOE METHEHHE 3

2 2 DIEKTPOXUMHUYECKOE [IMHKOBAHUE 3

3 2 ["opsiuee MMHKOBaHKE 3

4 3 AHOJIMpOBaHUE ATIOMUHUS 2

5 3 OxcuaupoBaHue CTaIn 3

6 3 docdarupoBanue 3
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7. CAMOCTOSTEJIBHASA PABOTA

CamocTosiTenbHast paboTa MPOBOAUTCS C LIETIbI0 YIrayOneHus 3HAaHUM MO JUCHUILIMHE U
MpeayCMaTpPUBAET:

PEryJapHyI0 MPopabOTKy MPOUIEHHOTO Ha JIEKLHUAX, IPAKTUYECKUX U Ja00paTOPHBIX
3aHATHSIX Y4eOHOTO MaTepualia U MOJATOTOBKY K BHIMIOJHEHHIO KOHTPOJILHBIX PaboT mo
pazzenam AUCIUIUINHBL,

— O03HAKOMJICHHE U MTPOPAOOTKY pEKOMEHI0OBAHHOM TUTEPATYPhI, U paOOTY C FIEKTPOHHO-
OMOMMOTEYHBIMU CHCTEMaMHM, BKIIOYash TMEpeBOAbl NyONMKAIMii M3 HAay4HBIX KYpPHAJIOB,
uumpyeme B 0azax Scopus, Web of Science, Chemical Abstracts, PUHI]

MOCEIIEHUE OTPACIEBBIX BHICTABOK, CEMUHAPOB, KOH(PEPEHIIUH pa3InYHOIO YPOBHS,

— yuacrue B cemuHapax PXTY um. . MeHzeneeBa 1o TeMaTuKe TUCLUIUIIMHBI,

— TMOATOTOBKY K BHITIOJHEHHIO KOHTPOJIBHBIX PadOT [0 MaTepually JIEKIIMOHHOTO Kypca;

— MOJIrOTOBKY K CJlaue SK3aMeHa MO JUCLIUILIUHE.

[InanupoBaHne BpeMEHHM Ha CaMOCTOSITENIbHYIO PabOTy, HEOOXOAMMOIO Ha H3ydeHHUe
JUCUUIUIMHBI, CTyJEHTaM JIy4llle BCEro OCYIIECTBISATh Ha BEChb IEPUOJ H3Y4YCHUS,
NpeaycMaTpuBas IMpPU 3TOM PETYJIIPHOE NOBTOPEHUE MPOMJAEHHOro Mmarepuana. Marepuadn,
3aKOHCIIEKTUPOBAHHBIA Ha JICKIMSIX, HEOOXOAMMO pEryJsIpHO JOINOJHATH CBEICHUSIMH U3
JUTEepaTypHBIX HUCTOYHUKOB, IPE/ICTABICHHBIX B paboyeii mporpamme. [1pu pabote ¢ ykazaHHBIMU
HMCTOYHHKAMU PEKOMEHIYETCS COCTAaBJSATh KPATKUl KOHCIEKT MaTepHalia, C 00s3aTeIbHbIM
(bukcupoBanremM OuOIMOrpadUuECKUX JaHHBIX HCTOYHHKA.

8. MIPUMEPBI OHEHOYHBIX CPEJACTB JJIs1 KOHTPOJISA
OCBOEHMSA JUCIHAIIJIMHBI

CoBOKyIHAsE OIICHKa IO JTUCIUIUIMHE CKJIAJIBIBACTCS W3 OICHOK 32 BBITIOJHECHUE
KOHTPOJIbHOM paboThl (MakcumanbHas onenka 10 OamioB), 1aGOpaTopHOro MpPaKTHKyMa
(MakcuMarbHas orieHKa 24 6ama), pedepara (MakcuMalbHas OleHKa 26 0aIOB) M HTOTOBOTO
KOHTPOJIA B popMe Ik3amena (MakcumaibHas oreHka 40 6amios).

8.1. IlpumepHas TeMaTHKA pedepaTHBHO-AHATUTHYECKOH PadoThI
Tema pedepara oTHOCUTCS K pa3HbIM paszzienaMm JucuuiuiiHbel. OH oueHuBaercss u3 26

1. Hanecenue MOPOIIKOBBIX MOKPHITHI FA30TEPMUIECKIM HAMTBUICHUEM.

2. CrocoObl M TEXHOJIOTHYECKHE OCOOEHHOCTH IIa3MEHHOI'0 HAIIBLIICHMS.

3.  CmocoObl ¥ TEXHOJIOTHYECKHE OCOOCHHOCTH Ta30IJIaMEHHOTO HAIBIJICHHUS.

4. Ta3omnameHHOe HamblIeHUE C GOPMHUPOBAHUEM CTPYH 32 CPE30OM COILIA PACTIHLITUTEIS.

5. Ta3zomiameHHoe HambUIeHHE ¢ (POPMHUPOBAHHEM MOTOKA Ta30MOPOIIKOBOM CMECH B KaMepax
C IOBBIIICHHBIM JABJICHUEM.

6. TazommameHHOE ETOHAIMOHHOE HAMBIJICHHE MOKPBITHH.

7. HaneceHue ra3oTepMHUYECKUX MOKPBITUN JYrOBOW M MHIYKIIMOHHON METalTh3aIueH.

8. CmocoObl M  TEXHOJOTHYECKHE OCOOCHHOCTH  «XOJIOJHOI'0»  Tra30JMHAMHYECKOIO
MOPOIIKOBOIO HANIBUICHUSI.

9. VYcraHOBKH I Ta30TE€PMUYECKOTO HATTBLIICHUS.

10. KomrmiekTyromue OJIOKA U MOy B YCTAHOBKAX JIJIS Ta30TEPMHUYECKOTO HAITBUICHHUS .

11. VYcraHoBKM 1JIs IUIA3MEHHOTO HAIBLICHHUS.

12. YcTaHOBKH M ammaparypa Jiisl ra30IUIaMEHHOTO HAITBUICHHUS.

13. VYcraHoBKM 1) I€TOHAIIMOHHO-Ta30BOI0 HAIIBLICHUS.

14. VYcraHOBKM 1711 HalbUIEHUS TMOKPBITUHA JYrOBOM M BBICOKOYACTOTHOM WHIYKIIMOHHOM
MeTaJIM3aluei.

15. HanbuieHue MOKPHITHI U3 METAUIMYECKUX U HEMETAJUTHYECKUX DJIEMEHTOB.
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16. Merannyprudeckue npouecchl Mpyu ra30TepMUYECKOM HAaHECEHUH MTOKPBITHH.

17. TexHONOTHS ra30TePMUYECKOTO HAIMBUICHHS MMOKPHITUI U3 MaTEPUAIOB PA3TUYHBIX TPYIII.
18. HanbuieHue nNokpbITHHA U3 METAJUIMAHBIX COEAMHEHUH U CIJIaBOB HA MX OCHOBE.

19. HanpuieHue NOKPHITHIA U3 METAJUIMYECKUX CIIJIABOB.

20. HanbuieHue NOKpbITHH 13 OECKUCIOPOAHBIX HEMETAIIIMUYECKUX COCTUHEHUH.

21. HampuieHne MOKPHITUI U3 OKCHIHBIX COCTUHEHUH.

22. ®opMHpOBAHHE BaKyyMHBIX KOHJEHCAlUOHHBIX IOKPBITMH M3 IApOBBIX IOTOKOB
HAaHOCHMOTI'O MaTepuaia.

23. TexHosoruueckue 0COOEHHOCTH KOHJEHCALMOHHOTO HAHECEHUs MOKPBITUH TEepPMUYECKUM
HCIIApPEHUEM.

24. O6opyznoBaHMe i1 BAKYyMHOI'O KOHJIEHCALIUOHHOTO HAHECEHUS TIOKPBITHH.

25. YcTaHOBKM /17151 BAKYYMHOTO KOHJICHCAITMOHHOTO HAHECEHHSI TOKPBITHH.

26. HaneceHue BakyyMHBIX KOH/ICHCALIMOHHBIX MOKPBITHH U3 PA3JIMYHBIX TPYII MaTEPUAIOB.
27. Hanecenue KOHJEHCALMOHHBIX MOKPBITUH M3 METAUIMYECKUX M HEMETAJUIMYECKUX
3JIEMEHTOB.

28. Hanecenue KOHJIEHCAIMOHHBIX TMOKPHITMA M3 CIUIABOB HA  METAJUIMYECKOH U
HEMETaJJINYECKOM OCHOBE.

29. Hanecenne KOHACHCAIIMOHHBIX TOKPBITUH W3 METAUIMAHBIX (MHTEPMETAJUINIHBIX)
COEIMHEHUI.

30. TexHosorn4eckne 0COOEHHOCTH ra30(h)a3HOTO OCAKIACHUS MaTepraja B MOKPHITHE.

31. ®u3HMKO-XUMHUYECKHUE MTPOLECCHI OCAKICHUS IPOIAYKTOB Ia30(ha3HbIX peakiuil.

32. TexHoyoru4eckrue 0COOEHHOCTH ra30()a3HOTO HAHECEHUS TIOKPBITHA.

33. BuekamepHbIie ciocoObI ra30()a3Horo 0CaKIACHUS MTOKPBITHIA.

34. HaneceHune MOKPBITHI MOTPYKEHUEM B PACIUIABIICHHBIE CPEIBI.

35. HaneceHue NOKpBITHI OMJIABIEHUEM CI0EB U3 OPOIIKOBBIX KOMITO3UIMH.

36. Hanecenne mMOKpBITHH HAIUTABKOW KOHIEHTPHUPOBAHHBIMA HMCTOYHHKAMH TEIJIOTBI M W3
TBep10(pa3HOro KOMIIAKTUPOBAHHOI'O MaTepuana.

37. TexHosorn4eckrue 0COOEHHOCTH HAaHECEHUS TTOKPBITHI HATUIAaBKOM.

38. MexaHu3M U KMHETUKA (GOPMHUPOBaHUS TBepAO(ha3HbIX MOKPHITUNA U UX CBOICTBA.

39. TexHosorn4eckrne 0COOEHHOCTH HaHECEHUS TBEPAO(Da3HBIX MTOKPHITHHA.

40. TIokpbITHSI, HAHECEHHBIE C TOMOIIBIO 30JIb-T€Ib TEXHOJIOTHH.

8.2. IlpuMepbl KOHTPOJILHBIX BONPOCOB IS TEKYIIEr0o KOHTPOJISI OCBOCHUS TMCIUIIIMHbI
Jlyig TexyIero KOHTpoJjs npeaycMoTrpeHa 1 koHTposibHas pabora. KontponbHas padora
OTHOCHTCS K pa3HbIM pazjiefaM TUCHMITIMHBL. OHa BKIIOYaeT B ceds JBa BOIPOCAa U CyMMapHO
ornieHuBaercsa u3 10 6aymos. Kaxapiii BOIPOC OIEHUBAETCS M3 pacuera 5 6aioB.

Meroabl HaHECEHHsI TOPOIIKOBBIX OKPBITHH € 3aKPETUICHUEM U YIIPOUHEHHUEM CIIOSI.
HaHeceHne MOPOIIKOBBIX MOKPBITUN Fa30TEPMUYECKUM HAIIBUICHUEM.

MeTo/1bI ra30TEPMUYECKOTO HAMTBUIEHUS U UX KJIACCU(PUKALUS.

TexHonornueckre 0COOEHHOCTH METOI0B Ia30TEPMHUYECKOTO HAMbUICHUS TOKPBITUIL.
["a3o1u1aMeHHOE HalblIEHHE ¢ (POPMUPOBAHUEM CTPYH 3a CPE30OM COILIA PACHIBIIATEIIS.
["a3oruiaMeHHOe HarblieHHe ¢ (POPMHUPOBAHUEM TOTOKA I'a30MOPOIIKOBOM CMECH B KaMepax ¢
MTOBBIIICHHBIM JABJICHUEM.

7. Ta3zoruiameHHOE JeTOHAMOHHOE HAbUICHNUE MOKPHITHIA.

8. Hanecenue ra3orepMHYeCKUX OKPBITHI TyrOBOM W WHAYKIIHOHHOW METaLTU3aIHEH.

9. OO6opyznoBaHHe /Ui Ta30TEPMUYECKOT0 HANBIJICHNUS TOKPHITUH.

10. TexHONOTHS ra30TEPMUYECKOTO HAMMBUICHHSI TOKPBITUN U3 MaTEPHAIOB PA3TUYHBIX TPYIII.
11. ®opmupoBaHue MOKPHITUNA IPU IEKTPOXUMHUUECKOM U XUMHUYECKOM OCAXKIACHUU.

12. DAeKTpOXUMHUYECKHUE, TPOIIECCHI B JIEKTPOJIUTE U HA IJIEKTPOJIaX.

13. ®opmupoBaHuE IMEKTPOXUMUUYECKHX TOKPBITHI.

14. DnekTpoauTHYECKHE MPOLECChl MPU HAHECEHHH KOMITO3ULMOHHBIX, 3JIEKTPO(POPE3HBIX U
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AQHOJIHBIX TTOKPBITHH.

15. OcHacTka 1I€XOB M YYaCTKOB JUISI XHUMHYECKOTO U DSJIEKTPOXMMHUYECKOTO HAHECEHUS
nokpeITHii. OO0OpyA0BaHUE JJIT MEXaHU3UPOBAHHON 00pa0OTKH TOBEPXHOCTEH M3ICITHIA.

16. TexHOonorm4eckre 0COOEHHOCTH HAHECCHHSI XUMUYECKHUX U DJIEKTPOXUMUICCKIX TTOKPBITHHA.
17. Xumuuyeckoe Uu 3IIEKTPOXMMHUYECKOE MOIU(MUIMPOBAHUE TIOBEPXHOCTEH B BOIHBIX
pactBopax. OkcuaupoBaHue MoBepXHOCTEH uzaenuil. OKCUIUPOBAHHE METAJUIOB U CILJIABOB.
®docdarupoBanre MeTaIoB U cIiaBoB. OCOOEHHOCTH TEXHOJIOTHYECKOTO Mpoliecca.

18. HaneceHue MOKpPHITUN U3 pacIliaBa.

19. Texnonorumueckre 0COOEHHOCTH HaHECEHUs TBEPAO(DA3HBIX MOKPBITUH.

20. OOmne 3aKOHOMEPHOCTH B TEXHOJIOTUN HAHECCHUS HEOPTAaHMYECKUX TTOKPBITHH.

21. HaneceHue 3aIlIUTHBIX TIOKPHITUH.

22. HaneceHne N3HOCOCTOMKUX MOKPBITUH.

23. HaneceHue KOppO3MOHHO-CTOMKHUX MOKPBITHMA.

24. Hanecenue KapOCTONKUX MOKPBHITHH.

25. HaneceHue Temo3alMTHBIX TOKPbITHI. HaneceHne paarainoHHO-3aIUTHRIX TOKPBITHA.
26. Hanecenue neKOpaTHBHBIX MOKPBHITHH.

27. Hanecenne  KOHCTPYKLIMOHHBIX M  TEXHOJIOTMYECKUX  MOKpeITUHA.  Hanecenwue
TEXHOJIOTHYECKUX MOKPBITUH.

28. HaneceHue oNTUYECKUX MOKPBITUH.

29. Hanecenue yrIOTHSIOUINX TOKPBITHIA.

8.3. Bonpochl 17151 HTOTOBOI0 KOHTPOJISI OCBOCHHSI TUCIMILIUHBI (3 ceMecTp — 2K3ameH)

buner BkIOYaeT KOHTPOJIBHBIE BONPOCH! MO pasnenam 1, 2 u 3 paboueil mporpammbl
JUCIUTIIIMHBI U CONEPKUT 3 Borpoca. 1 Borpoc — 14 6amnos, Bonpoc 2 — 13 6amios, Bompoc 3 —
13 Gamnos.

8.3.1. [IpuMepbI KOHTPOJIBbHBIX BONPOCOB /IJISI HTOTOBOI0 KOHTPOJIsI OCBOEHHUSA
aucuMIIMHBI (3 ceMecTp — IK3amen)

1. Meronbl HaHECEHNUs TOPOIIKOBBIX MOKPBITUI € 3aKpeIyICHUEM U YIPOUHEHHEM CIIOSL.

2. ®opMHpOBaHHE TIOPOMIKOBBIX TOKPBITUH C TPEIBApPUTEIBHBIM HAHECEHHUEM CJIOsS |
NOCIEAYIOIUM €10 YIPOYHEHHEM. TepmMuuecKkoe YINPOYHEHHE. YTPOYHEHHE MEXAHUYECKUM
BO3JICUCTBUEM. YTNPOYHEHUE M YIUIOTHEHUE IPONUTKOW. YIPOUYHEHHE DJIEKTPOKOHTAKTHBIM
BO3/JICICTBUEM.

3. OOmacTy TpPUMEHEHHUS MPEIBAPUTEILHO 3aKPEIUICHHBIX W YIMPOYHEHHBIX TTOPOIIKOBBIX
MTOKPBITHH.

4. HaneceHue  TMOPOIIKOBBIX  IOKPBITUH  Ta30TepMUYECKMM  HambuleHueM.  OOmue
3aKOHOMEPHOCTH NPOIIEcca Fa30TEPMUUECKOT0 HAIIBIIIEHUS TIOKPBITHH.

5. Meroapl ra3oTepMHUYECKOTr0 HambUIEHHS W UX Kiaccu@ukaius. OCHOBHbIE IapaMeTpbl
ra30TepMUYECKOT0 HAIMBICHUS U UX BIUsSHUE Ha 3(PPEeKTUBHOCTD Ipoliecca.

6. ®dopmmpoBaHHWE TOTOKAa HambUIeHWs dacTul. DopMHpOBaHHME  TOKPBHITHA  TIpU
ra3oTepMUYECKOM HalbUIEHUH. TeMIeparypa 1 1aBJIeHUE B KOHTAKTE HAINBUIAEMbIX YaCTHULI.

7. ®opmupoBaHHE HANBUIEHHBIX MOKPBITHI pacIuiaBleHHbIMU YaCTHULIAMHU.

8. ®opmHpoBaHUE HAIBUICHHBIX TOKPBITUI TBEPIO(PA3ZHBIMU YaCTUILIAMH.

9. ®opmupoBaHNE HANTBUICHHBIX TOKPBITHI CMENIAHHBIMU YaCTHIIAMHU.

10. dopmupoBaHHe OTHOCTOWHBIX U MHOTOCIONHBIX Ta30TEPMUYECKUX MTOKPHITHH.

11. TexHonorndyeckue ocOOEHHOCTH METOJIOB ra30TEPMHUUECKOr0 HambUIEHUs] MOKpBITHH. OOImue
3aKOHOMEPHOCTH U KJIACCU(PUKAIMS METO/IOB.

12. CnocoObl ¥ TEXHOJOTHYECKHE OCOOCHHOCTH IUTa3MEHHOro HambUieHus. CrocoObl U
TEXHOJIOTUYECKHE OCOOEHHOCTH Ta30IUIAMEHHOTO HAITbUICHHUSI.

13. Ta3oruiameHHOE HaIbUIEHHE ¢ (POPMHUPOBAHUEM CTPYH 32 CPE30M COILIA PACTIBITATEIIS.
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14. TazommameHHOE HarbUIeHHE ¢ (POPMHUPOBAHUEM MMOTOKA T'a30MOPOIITKOBOM CMECH B Kamepax C
MOBBILLIEHHBIM J1aBJIEHUEM. [ a30IIaMEHHOE I€TOHALIMOHHOE HAIIbIIIEHUE OKPBITHH.

15. Hanecenue ra3oTepMHYECKUX MOKPHITUH AYTOBOW M MHIYKIIMOHHON METaJTU3aIiei.

16. CriocoObbl ¥ TEXHOJOTHYECKHE OCOOEHHOCTH  «XOJOIHOT0»  Ta30JAMHAMHYECKOTO
HOPOLIKOBOI'O HAIBICHMUS.

17. OGopynoBanue [ Tra30TEPMUUYECKOTrO HANbUICHUS IOKPBITHMM. YCTaHOBKH UL
ra3oTepMU4ecKkoro HamblieHHs. KommekTyromue OJOKM W MOAYJIM B YCTaHOBKax JJis
ra30TepMUYECKOr0 HaIlbIICHUSI.

18. VYcraHoBKM JUIsl IUIa3MEHHOTO HaNbUIEHUS. Y CTAHOBKU M ammnapaTypa AJs ra3o0llaMeHHOTo
HaIbLJICHUS.

19. VcraHoBKM U1l J€TOHALIMOHHO-TA30BOI'0 HANbUICHUS.

20. YcTaHOBKM Ui HAaNbUICHHS TOKPBITUH AYTOBOW M BBICOKOYACTOTHOM HWHIYKIIMOHHOM
MeTaJUTA3aluEN.

21. YcTaHOBKM IJIs Fa30JMHAMUYECKOTO HAIbUICHUS IOKPBITHH. TeXHOMIOorn4eckas OCHaCTKa st
ra30T€pMUYECKOIr0 HANBUICHHSI TOKPBITHH.

22. TexHONOTHS Ta30TEePMHUYECKOT0 HAIBUICHUS MOKPHITHHA U3 MAaTEPUANOB PA3IWYHBIX TPYIIIL.
O0111e 3aKOHOMEPHOCTH.

23. Mertamuryprudeckie Mmporecchl Mpyu ra30TepMUIECKOM HAHECEHUH TTOKPBITHH.

24. HanbuieHue NOKPBITHH U3 METAJUIMYECKUX U HEMETANIMYECKUX JIEMEHTOB.

25. HanpbuieHue-moKphITHI-U3 METANTHIECKUX CILIABOB.

26. HanbuieHue MOKpBITHI U3 METAJUIMAHBIX COEMHEHUH U CIJIABOB HA MX OCHOBE.

27. HambuieHne MOKPBITHIA W3 OECKUCIOPOAHBIX HEMETAIUTMUYECKUX COCTUHEHUH.

28. HanbluieHue MOKPBITHHA U3 OKCUIIHBIX COETMHEHUH.

29. ®opMHpOBaHUE TIOKPBITHH MPH IEKTPOXUMUIECKOM U XUMUYECKOM OCaXKICHHH.

30. Cxema M TEXHOJIOTUYECKHE OCOOEHHOCTH IpoLecca 3IEKTPOXUMHUYECKOIO HaHECEHUs
ITOKPBITHH.

31. DnexkTpoXHMUYECKHe, POLECCHI B 3JEKTPOJIUTE U HA MIEKTPOAX.

32. OU3NKO-XUMHUYECKHUE MTPOIECCHI TPH OCAXKICHUU METAIIJIOB.

33. ®opmHupoBaHHE HIIEKTPOXMMUYECKUX MOKpbITHH. IlapameTrpsl 351€eKTpOXMMHUYECKOTO
HAHECEHMSI-TIOKPBITUHN U UX BIMSHUE HA 3(PEKTUBHOCTD MpolLIecca.

34. DneKTpOoNUTUYECKUE TMPOLECChl MPU HAaHECEHMH KOMIO3MIMOHHBIX, 3JEKTPO(OPE3HbIX U
AQHOJ/IHBIX MOKPBITUI.

35. CBoiicTBa 31EKTPOXUMHUYECKHX MOKPBITUI U 00JIaCTH UX IPUMEHEHHUS.

36. TexHosorn4eckre 0COOEHHOCTH MPOIECca XUMUIECKOTO HAHECEHU ST TTOKPBITHI

37. OcHacTKa 1LI€XOB W YYacTKOB Ui XMMHUYECKOTO M D3JIEKTPOXUMHUYECKOTO HAHECEHUS
MTOKPBITHH.

38. OGopyznoBaHue I MEXaHU3UPOBAHHON 00pabOTKHU MOBEPXHOCTEN U3/IENTHil.

39. DneKTpoNUTHYECKHE U BCTIOMOTaTeIbHbIE BaHHBI. VICTOYHUKH TUTaHUS SJIEKTPOXHUMHUYECKIX
IIPOLIECCOB.

40. TexHoJIOTMYECKAsi OCHACTKA. MeXaHU3UPOBAHHBIE U ABTOMATH3UPOBAHHBIEC TAJIbBAHUYECKHE
JMHUU.

41. Oxpana TpyJa Ipyu XUMHUYECKOM U JIEKTPOXUMHUUYECKOM HAaHECEHUU MOKPBITUH.

42. TexHoyorn4eckue 0COOEHHOCTH HAaHECEHUS! XUMUUECKUX U AJIEKTPOXUMUYECKUX MOKPHITHH.
HcxonHble MaTepHalIbl 111 HAHECEHUS MOKPBITUI. [10AroTOBKa MOBEPXHOCTH.

43. Knaccudukanus 37eKTpoauToB. HaHeceHne XUMHUYECKUX U JIEKTPOXUMHUUECKUX MOKPHITUI
U3 METAJJIOB U UX CILIaBOB.

44, HaneceHue 3JIEKTPOXUMHUECKUX MOKPHITUI U3 HEBOIHBIX PACTBOPOB.

45. Xumuueckoe M INEKTPOXMMHUYECKOE MOAU(PUIMPOBAHHE IMOBEPXHOCTEH B  BOJHBIX
pacTBopax.

46. OxkcuampoBaHHE TIOBEpXHOCTEH n3aenuii. OKCHIMPOBAHNE METAIJIOB U CILJIABOB.

47. ®docharupoBaHre METAIUIOB U CIUIaBOB. OCOOEHHOCTH TEXHOJIIOTHYECKOTO MPOoLecca.
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48. Hanecenne mokpbiTUi U3 pacmiaBa. OO0oOmieHHas cxema mporecca (GopmMupoBaHUs
MTOKPBITUH.

49. CmaunBaHMe M pacTeKaHME paclljaBa. B3aumopeicTBue pacIuIaBIe€HHOIO MaTepualia
IIOKPBITHS C IIOBEPXHOCTHIO U3IEIIH.

50. Hanecenue noKpbITHI OTPYKEHUEM B PACIUIABICHHbIE CPE/IBL.

51. HaneceHue MOKPHITHI OIJIABICHUEM CJIIOEB M3 MOPOIIKOBBIX KOMIIO3UIUH.

52. HaseceHue MOKPHITMM HAIUIABKOM KOHLIEHTPUPOBAHHBIMM HMCTOYHMKAMM TEIUIOTHI U W3
TBep10(a3HOr0 KOMIIAKTUPOBAHHOTO MaTepuana. CxeMbl HAHECEHUS TTOKPBITHIA.

53. TexHosornueckue 0COOEHHOCTH HaHECEHUS MMOKPBITHH HaIlJIaBKOM.

54. MexanusM H KUHETHKAa (OPMHUpPOBaHUS TBEpAO(DA3HBIX TOKPHITHA M HX CBOWCTBA.
TexHonmornueckne 0COOEHHOCTH HAHECEHUsI TBEP10(a3HbIX OKPBITHI.

55. OOuMe 3aKOHOMEPHOCTU B TEXHOJIOTUH HAHECEHUSI HEOPTraHMUECKUX ITOKPBITHI.

56. KoHcTpyKTHBHBIE OCOOCHHOCTH M3JENHs W TpeOOBaHUS K MaTepuady MOKpPHITHA. Bbribop
METO/1a HAHECEHUS TIOKPBITHUSA.

57. PazpaboTka oOnNTHManbHBIX HApaMETPOB TEXHOJIOTMYECKOoro mnpouecca. Ilocienyromas
00paboTKa MOKPHITHH.

58. KoHTposibHBIE Ollepalui B TEXHOJIOTHYECKOM ITPOLECCEe HAHECEHUS TTOKPBITH.

59. ABTOMAaTH3MPOBAHHOE MPOCKTHPOBAHUE TEXHOJIOTMYECKOTO MTPOIECCa HAHECEHHUS TOKPHITHH.
60. Hanecenue 3ammTHBIX NOKpbITUH. HaHecenue wusHococToikux mnokpbiThil. Hanecenue
KOPPO3MOHHO-CTOMKHUX  NOKpbeITHA. HaHeceHnwe xapocTolMkux mOKpbiTUH. HaneceHue
TEIUI03AIUTHBIX MOKpBITU. HaHneceHne paquauOHHO-3aIUTHBIX TOKPBITHA.

61. Hanecenue neKopaTHBHBIX MOKPHITHH. TpeOOBaHUS K IEKOPATUBHBIM IOKPBITHSIM.

62. JlekopaTuBHBIE MOKPHITUS U3 METAIUIMYECKUX MaTepUasloB. J[eKopaTHBHbIE MOKPBITUS M3
HEMETAJUIMYECKUX MAaTepUalIoB. JeKOpaTHBHBIE HEOPTaHUYECKHUE TUICHKU.

63. Hanecenue KOHCTPYKIIMOHHBIX U TEXHOJIOIMYECKUX MOKPBITHI.

64. Hanecenue TeXHOIOTUYECKHUX MOKPHITHIA. HaHeceHre KOHCTPYKIIMOHHBIX TTOKPBITHIA.

65. Hanecenue ymioTHsroImMX NOKpeITUH. HaHeceHue NuAIEKTpUUYECKUX, TOKOIPOBOJIAIIUX U
MOJIYTIPOBOTHUKOBBIX MTOKPBITUH.

66. Hanecenue onTHYeCKMX MOKPBITHI.

67. IlocneskcrmyaTallMOHHOE BOCCTAHOBIIEHUE TIOBEPXHOCTEH M3/IENNH HAHECEHHEM MTOKPBITHH.
3HaYMMOCTb BOCCTAHOBUTENIBHBIX MOKPBITHH U TEXHOJIOIMYECKHE OCOOEHHOCTH X HAHECEHMUS.
68. TrepmodazHble BOCCTAHOBUTENbHBIE TOKPBHITUS. JKHaKo(a3HblE BOCCTAHOBUTEIBHBIC
HOKPBITHS.

69. HaneceHne BOCCTaHOBHTEIBHBIX MOKPHITUH 110 TOPOIIKOBOW cXeMe (OpMHUPOBaHUS.
AToOMapHbI€ BOCCTAHOBUTEIbHBIE TOKPBITHS.

@OHJI OLEHOYHBIX CPEICTB NPHUBEIEH B BUAEC OTACIBHOIO JOKYMEHTA, SBISIOLIETOCS
HEOTHEMJIEMOM YaCThI0O OCHOBHOM 00pa30BaTeIbHOM MPOrPaMMBI.

8.4. CTpyKTypa H npuMepbl OUJIeTOB 15 IKk3amena (3 cemecTp)
Ikzamen no nucuuiuivHe «Teopua u mexnonozus opmuposanus Heop2aHUYecKUx
ROKpbImMuil» POBOJUTCS B 3 CEMECTPE W BKIFOYAET KOHTPOJIbHBIE BOMPOCHI 0 pazaenam 1, 2 u

3 paboueii mporpaMMbl TUCITUTUTHHEL. BHJIET /T 95K3aMeHa COCTOUT U3 3 BOITPOCOB, OTHOCSIITHXCS
K YKa3aHHBIM pa3JiellaM.
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[Tpumep Ouneta 11 IK3aMeHa:

«Ymeeporcoaro» Munucmepcmeo nayku u gvicuiezo 0opazosanus P@O
Poccuiickuii XMMHUKO-TEXHOJIOTHYECKU YHUBEPCUTET
3aB. kadeapoii umenu /.M. MenjaeiieeBa
MHHOBAIMOHHBIX MaT€pUAJIOB Kadeapa vHHOBaLIMOHHBIX MaTePHAJIOB
U 3alUTHl OT KOPPO3UU U 3aIIMTHI OT KOPPO3UH
22.04.01 MaTepuaJjioBe/ieHHe U TEXHOJOTHH MaTEpPHATIOB
T. A. Barpamsn Marucrepckasi nporpamMmma —
(Tlomace) «HHOBALMOHHBIE MATEPHAJIBI M 3aIIUTA 0T KOPPO3HH»
« »_ 2025t Teopus u TexHonorusi popmMupoBaHus
HEOPraHM4YeCKNX NMOKPbLITHI
Buier Ne 1

1. Metoapl HaHECEHHs MOPOLIKOBBIX MOKPBITUNA C 3aKPEIUIEHHEM U YIPOYHEHHEM CIIOS.
@opMupoBaHUE TMOPOMIKOBBIX IMOKPBITUN C MpeABapUTEIbHBIM HAHECEHHUEM CJIOSl U
MOCJIEAYIOLIUM €10 YIIPOUHEHHUEM.

2. TexHOMOTHYECKHE OCOOCHHOCTH HAHECEHUS XUMHUYECKUX U AJIEKTPOXHUMUYECKHX
ITOKPBITUH.

3. Hanecenue nexopaTUBHBIX MOKPBHITUH. TpeOoBaHHS K JEKOPATUBHBIM TMOKPBITHSIM.
JlexopaTuBHBIEC MOKPHITAs U3 METAJUIMUYECKUX MaTepHaioB. JleKOpaTUBHBIC MOKPHITHS U3
HEMETAJUTMYECKUX MaTepuaioB. JlekopaTHBHbIC HEOPTAHUYECKUE TUICHKH.

9. YHEBHO-METOJUYECKOE OBECINEYUEHHUE JUCHUIIJIMHBI

9.1. Pexomenayemasi JuTeparypa
A. OcHoBHas1 1UTEpaTypa

1. Jlykomckuii, FO. 5. ®usnuko-xuMuueckue oCHOBBI diekTpoxumun [Tekcr]: yueOnuk / 0. 4.
Jlykomckuit, 1O. [1. 'amOypr., 2008. - 423 c.
2. I'puropsin H.C., A6pamos A.A., Ma3yposa /I.B., Barpamsu T.A. 3amuTHble METAIIMUECKUE U
KOHBEpPCHOHHBIE NOKpbITHSL. JlTabopaTopHblii npakTukyM. M.: PXTY uwm. JI.11. Menneneesa, 2016.
176 c.
3. MupzoeB P.A. AHOmHBIE TIPOIECCHI ANMEKTPOXUMHIECKOW U XUMHUYECKOW 00pabOTKM METaylIOB
[OnexkTpoHHBI pecypc]: yaebHoe mocobue / P.A. Mupzoe, A.Jl. J[aBbIIOB. - DIEKTPOH. AaH. -
Cankr-IletepOypr: Jlans, 2016. 384 c.

Jononnumenvnaa rnumepamypa
1. Connues, 1O. I1. CnennanbHble MaTepuaisl B MammHocTpoeHuu: yueoHuk / O. I1. Connies,
E. W. Tlpsxun, B. 0. [Tunpaiinen. — 2-e u3z., ucnp. u nom. — Cankr-IlerepOypr: Jlans, 2022. —
664 c. — ISBN 978-5-8114-3921-8. — Tekct: 3neKkTpoHHbIH // JlaHb: 31eKTpOHHO-OMOIMOTEeYHas
cucrema. — URL: https://e.lanbook.com/book/206546
2. «IIpuknannas snextpoxumMus» (yuebnuk). [log pen. n.1.H. npod. Tomumnosa A.Il. — 3-e. u3z.,
nepepad. — M.: Xumus, 1984. 520 c.
3. MarepuanoBeeHHE U TEXHOJIOTHsl KOHCTPYKIIMOHHBIX MaTepuanoB: yueOHuk / B.b. Ap3amacos
[u ap.]; pea. B.b. Ap3zamacos, A.A. Uepenaxun. M.: Axagemus, 2007. 447 c.

9.2. PexoMeHyeMble HCTOYHMKH HAYYHO-TeXHUYeCKOii nHpopMannun
— Pa3narouHslii MIUTFOCTPATUBHBIN MaTEPHUAI K JIEKIIHM.
— IlpeseHTanuu K JeKIUAM.
— MeTtoanyeckue peKOMEH AU TT0 BHIMIOTHEHUIO TA00OPaTOPHBIX PadoT.
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HayuHo-TexHuueckue xypHaJbl:
— Pa3gaTouHbIi WILTFOCTPATUBHBIN MaTepUall K JICKIUSIM.
— IIpeseHTanuu K JeKIUAM.
— Meronuyeckue peKOMEHIAIMH 10 BBIITOJIHEHUIO 1a00paTOPHBIX PaboT.

Hay4no-TexHu4eckue xKypHabl:
— Kypnan «["anpBaHoTeXHHKA U 00padoTka moBepxHocTH» ISSN 0869-5326.
— Xypnan «Koppo3zus: matepuainsl, 3amurta» ISSN 1813-7016.
— Xypuan «Corrosion Science» ISSN 0010-938X.
— Xypnan «IIpakTuka npoTuBOKOppOo3noHHOM 3amuTe» ISSN 1998-5738.
— XKypnan «Du3uKoXuMusi TOBEPXHOCTH U 3amuTa MmateprasioB (¢ 2008 r.)» ISSN 0044-1856.
— XKypnan «Corrosion Engineering Science and Technology» ISSN 1478-422X.
— Xypuan «Corrosion Reviews» ISSN 0334-6005.
— Xypnan «Materials and Corrosion - Werkstoffe und Korrosion». ISSN 0043-2822.

Pecypcel nHpOpMaImOHHO-TEIEKOMMYHHKAIIMOHHOM ceTH MHTepHeT:

— http://bookfi.org — BookFinder. Camas OGomnbinasi ssiekTpoHHas OuOimoreka pyHera. [louck
KHUT ¥ KYPHAJIOB.

— http://lwww.rsl.ru — Poccuiickas I'ocynapctBennas bubmaroreka.

— http://lwww.gpntb.ru — TocynapcTBeHHas MyOnIMYHAs HAyYHO-TEXHHYECKas OMOIHOTEKA
Poccun.

— http://lib.msu.su — Hayunas 0ubimnoreka MOCKOBCKOTO TOCYAapCTBEHHOTO YHHBEPCHTETA.

— http://window.edu.ru — TlomHOTeKcTOBass OMOIMOTEKAa YYEOHBIX W y4EOHO-METOTUYECKHX
MaTepHaoB.

— http://www.fips.ru/cdfi/fips2009.dll — Caiit ®UIIC. Uudopmanus o mareHTax.

— http://findebookee.com — [TouckoBas crcTema Mo KHUTaM.

— http://elibrary.ru — Hayunas snekTponHas Oubimoreka.

9.3. CpeacrBa obecnedyeHusi 0CBOECHHS THCIUTIIUHBI
Jns  peanuzanmu  paboueil  MpPOrpaMMbl  MOATOTOBJICHBI — CIEAYIONIUE  CPEICTBA
o0ecrieueHns OCBOECHHU JUCHUITIINHBI:

— KOMIIbIOTEPHBIE MPE3CHTAIIMN HHTEPAKTUBHBIX JeKIuii — 8 (obriee urcio ciaiigos — 300).

10. IEPEYEHb UH®OPMAIIMOHHBIX TEXHOJIOT UM,
HNCITIOJIB3YEMBIX B OBPA3OBATEJIBHOM INPOLECCE

Nudopmanronnyro MOJIJIEPIKKY U3Y4YEHUS JTUCIUTUINHBI OCYILIECTBIISET
Nudopmanmonno-6ubnauoreunsiii nentp (MBL)) PXTY wum. .M. MeHnneneeBa, KOTOpBIit
oOecrieunBaeT OOy4YalOIIUXCSI OCHOBHOM y4yeOHOH, y4eOHO-METOJAMYECKOM W Hay4dHOH
JUTEpaTypoi, HEOOXOIUMOMN AJIsl OpraHu3alMyu 00pa30BaTENBLHOIO Mpolecca MO JAUCHUIIINHE.
O6mwmit o0beM MuoTroOTpacieBoro ¢Gouaa MBI va 01.01.2025 r. cocraBnser 1 563 142 k3.

@®onn UBL] pacnonaraer yueOHOH, yueOHO-METOIUYECKOM M HAay4YHO-TEXHHYECKOH
JIUTEepaTypoil B opMe meyaTHBIX M 3JIEKTPOHHBIX M3JaHU, a TakKe BKIIOYaeT o(ulnaIbHbIE,
CIpaBOYHO-OMONIMOrpaduueckre, CHElHaTU3UPOBAHHbIE OTEYECTBEHHbIE M 3apyOexHbIe
nepuonuueckue U uHbopmarmonHeie  winmanus. MBI obecmeumBaer  moctym K
npodeccuoHaIbHBIM 0a3aM TaHHBIX, HHPOPMALIMOHHBIM, CIIPAaBOYHBIM M TOUCKOBBIM CHCTEMaM.

Kaxnpiit oOyuaroiuiicss odecrieueH cBOOOIHBIM JTOCTYIIOM U3 JHOOON TOYKH, B KOTOPOM
UMeeTcss JocTyn K ceTh MHTepHeT M K dIeKTpoHHO-Oubmuoreynoil cucteme (DBC)
YHuBepcurera, KOTopasi COACPKUT pPa3InYHbIE U3/1aHUS 10 OCHOBHBIM H3y4aeMbIM JUCIUILINHAM
U copMHUpPOBaHA 10 COTJIACOBAHUIO C MpaBooOIagaTeNsIMH y4eOHOW U y4eOHO-METOAMYECKON
JUTEPATYPHI.
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Jlnst  Oonee  TOJHOTO W ONEPATHBHOTO  CHPAaBOYHO-OMOMMOrpaduueckoro u
uHpopMannoHHOro obciyxuBanusi B MBIl peanu3zoBaHa TeXHOJOTHs DIEKTPOHHOH JOCTaBKU
JIOKYMEHTOB.

[TonHbBIN TepedyeHb 3IEKTPOHHBIX WH(POPMALMOHHBIX PECYPCOB, HCIIOJIB3YEMBIX B IpOIEcce
o0yuyeHHsl, IpeACTaBIECH B OCHOBHOI 00pa3oBaTeIbHOI IIporpamMmme.

11. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE JUCIUMIIJINHbI

B cootBercTBUU ¢ yuyeOHBIM IUIAHOM 3aHATUS MO qucuuiuiuHe «Teopus u mexuonozus
dopmuposanus neopzanuueckux nOKpbvimuil» NPOBOIATCSI B (opMe JEKIHHA, MPAKTHIECKUX,
71a00paTOPHBIX 3aHITUIA U CAMOCTOSITENILHOM pabOThl 00y4arOIIerocs.

11.1. O6opynoBanue, Heo0OX0AUMOe B 00pa30BaTEeIbHOM IpoLecce:
JlekuuroHHass y4yeOHast ayauTopHsi, OOOpYyJOBaHHAS 3JCKTPOHHBIMU CPEACTBAMHU
JNEMOHCTpalMi (KOMIBIOTEp CO CpPEACTBAMHU 3BYKOBOCIIPOW3BEICHHS, IMPOCKTOp, SKpaH) W
yueOHOI MeOelbIo; yueOHas JJabopaTopus sk MPOBEACHHSI TAOOPATOPHBIX 3aHITHIA.
Crnenuani3upoBaHHOE  J1a0OpaTOpPHOE  HMCCIECNOBATEIbCKOE,  UCIBITATEIBHOE U
TEXHOJIOTHYECKOE 000pYyI0BaHUE.

11.2. YueOHO-HATIAAHEIEC IOCOOMS:
KomrmuiekT mnpe3eHTanuii K JEKIHSAM; HaOOpbl OOpa3IOB pa3jUYHBIX MaTEpPHAIOB M
ITOKPBITHH.

11.3. Komnbrorepsbl, THGOPMAIHOHHO-TeIeKOMMYHUKAIIMOHHbIE CETH, ANNAPATHO-
NPOrpaMMHBbIC H ay/IMOBH3YaJIbHbIC CPEACTBA:

[lepconanbHble KOMIBIOTEPHI, YKOMILUIEKTOBaHHbIe mpourpeiBareasimu CD u DVD,
IPUHTEpAaMM M [POTPAMMHBIMM  CPEACTBAMM, IPOEKTOPBI, 3KPaHbI; ayAUTOPHUH  CO
CTallMOHAPHBIMHU KOMILIEKCAMH OTOOpaXeHUs1 HH(OPMAIIHH C JIF0OOOTO 3JIEKTPOHHOTO HOCUTEIIS;
WEB-kameps1; g poBoii poroannapar; KONUPOBAIbHbIE allllapaThl; J0KaIbHAs CETh C BBIXOJIOM
B MHTEpHET.

11.4. IleyaTHBIE U DJIEKTPOHHbIE 00pa30oBaTe/bHbIEe H HMH(POPMALIMOHHBIE PeCyPChI:

HHdopMalmoHHO-METOANYECKHE MaTepHaibl: ydeOHble MOCOOUs MO0  JUCHHIUIMHAM
BapUATHBHOW YaCTH MPOTPAMMBI; METOIUYECKHE DPEKOMEHIAUH K TPAKTUYECKUM 3aHITHSM;
pa3IaTOYHBINA MaTepuai K JEKIHSIM; HJIEKTPOHHBIE yUeOHbIe N3aHKs 110 TUCLIUIIIMHAM BapUaTUBHOM
YaCTH, HAYYHO-TIOIYJISIPHBIC 2IEKTPOHHBIE U3/IaHHSI.

DneKTpoHHbIe 00pa30BaTeIbHbIE PeCypChl: KadenapanbHble OMOIMOTEKH IEKTPOHHBIX U3 JaHUH
10 TUCIUTUTMHAM BapUaTHBHOM YaCTH; SJIEKTPOHHBIE MPE3SHTAIMH K pa3JieiaM JISKIIMOHHBIX KYPCOB;
y4eOHO-MeToM4YecKre pa3paboTKH Kadenpbl B SIEKTPOHHOM BHE; OYKJIEThl U KaTalorH
000pyIOBaHMs, CIIPABOYHUKH TT0 CHIPHEBBIM MaTepHaliaM, CIIPABOYHHUKH TI0 HAWITYYIIIUM JIOCTYITHBIM
TEXHOJIOTHSAM  3JIEKTPOXMMUYECKUX MPOU3BOJACTB; CIPABOYHBIE MaTe€pUaabl B I€YATHOM H
3IIEKTPOHHOM BHJIE; AIEKTPOHHAs KAPTOTEKA IO PEHTTeHO(a30BOMY aHAIU3Y.

11.5. IlepeyeHb JULEH3MOHHOTO MPOTPAMMHOI0 00ecredeHHus :
[TonmHbIii TepedeHb JIMLEH3MOHHOTO TMPOTPaMMHOIO  OOECTEeUYeHHs Ipe/CTaBlIeH

B OCHOBHOI1 00pa3oBaTeIbHON IporpaMmme.

12. TPEBOBAHUS K OHEHKE KAYECTBA OCBOEHMUS ITPOT'PAMMBI

HauMmeHoBaHue DopMbI U METOBI
OcHOBHBIE ITOKA3ATEJIH OLIEHKH
pa3ziesioB KOHTPOJISI M OEHKHU
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Pazpnen 1. Hanecenne
MOKPBITHI
ra3oTepMUYECKUM
HanbUIEHUEM U
3aKpeIiCHUEM
MTOPOITKOBOTO CJIOSI

3naem:

— KIaccu(ukanuio BCEX METOIOB
HAHECCHMSI HEOPTraHWYECKHX MOKPBITHH,
KaK BHYTPEHHHX (MOIU(HUITMPOBaHKE), TAK
Y BHEIIHHUX;

— (UBHKO-XUMHYCCKHE CBOIicTBa
HEOPTraHUYECKHUX MaTepuaioB JULST
HaHECEHHUsI TOKPBITUH;

— TEXHOJIOTUYECKHUE 0COOEHHOCTHU
MIPOIIECCOB MOJTyYCHUS Pa3IYHBIX
HEOPraHUYECKHUX ITOKPBITH;

Ymeem:

— OIpeAeIATh Ha OCHOBE
AKCIIEPUMEHTAIIbHBIX HCCIEA0BaHUI

XapaKTEPUCTUKU IOKPBITUH Pa3IMYHOro
JKCILTYaTallMOHHOTO HA3HAYEHUS;
— MPUMEHSTH MOJTYYCHHYI0O MH()OPMAIIUIO

JUTS pelIeHus KOHKPETHBIX
TEXHOJOTMYECKUX 3a/1a4;
Braoeem:

— COBPCMCHHBIMH TCHACHIMUAMU PA3BUTHA
MaTCpruaAJIOBCACHUA W CO3JaHUSA HOBBIX
IMOKOJICHUM IMCPCICKTHBHBIX MATCPHUAJIOB.

OneHka 3a
KOHTPOJIbHYIO paboTy

Onenka 3a pedepar

Orenka 3a 3x3ameH (3
ceMecTp)

Pa3nen 2. Hanecenune
MOKPBITHH XUMHUYECKUM
U DJICKTPOXUMUYECKHM
OCaXKJICHUEM

3naem:

— KJacCU(UKAIUIO BCEX METO/IOB
HAaHECEHUs] HEOPraHWYECKUX IMOKPBITHH,
KaK BHYTPEHHUX (MOAU(ULIIMPOBAHUE), TAK
U BHELHHX;

— (hU3HKO-XUMUYECKUE CBOIiCTBa
HEOPraHMYeCKuX MaTepHasoB e
HaHECEHHUsI IOKPBITUH;

— TEXHOJIOTUYECKHE OCOOEHHOCTH
IPOLIECCOB HOTY4EHHS Pa3INIHBIX

HEOPTaHNYCCKUX HOKpLITPIﬁ;
—  cHocoObI OCaXACHUA MCTAINIMYCCKUX,

KepaMHUUYECKNX,  KOMIIO3MIIMOHHBIX U
aMOp(MHBIX TOKPBHITUH U METOABl UX
MTOJTYYCHUST;

Ymeem:

— OIpeAeiTh Ha OCHOBE
AKCIIEPUMEHTAIIbHBIX HCCIIeIOBAaHUM

XapaKTEPUCTUKH MOKPBITUA Pa3IU4IHOIO
JKCILTyaTallMOHHOI'O HA3HAYCHUS;
— MPUMEHSATH MOJIYYEHHYIO HH(OpMAIINIO

TS pereHusI KOHKPETHBIX
TEXHOJIOTHYECKHUX 3a7aY;
Braoeem:

— COBPEMCHHBIMU TCHACHIHUAMUA PA3BUTUA
MaTCprUaAJIOBCACHUA W CO3JaHUSA HOBBIX
ITOKOJICHUM MNEPCIICKTUBHBIX MAaTCPHUAJIOB.

Orenka 3a
KOHTPOJIbHYIO paboTy

OrneHka 3a
nabopaTopHbIe PaOOTHI
Ne 1-3

Ouenka 3a peepar

OnueHka 3a 3k3ameH (3
ceMecTp)

Pasznen 3. Hanecenune
ITOKPBITHI pa3IMYHOTO

3naem:
— KJacCUUKAITUIO BCEX METOJIOB
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9KCILTYaTallUOHHOT' O HAaHCCCHUA HCOPraHUYCCKUX HOKprTI/IfI, OI.[CHKa 3a

Ha3HAYCHHS KaK BHYTPEHHHX (MoIu(HUIIMpOBaHKE), TAaK | KOHTPOJILHYIO PaboTy
U BHCIITHHX;
— (DUBHKO-XUMUYECKUE cBoiictBa | OreHKa 3a
HEOPraHMYECKUX MaTepHuasoB st | 1abopaTopHbie paboThI
HAHECEHUS MOKPBITUH; No 4-6
— TEXHOJIOTUYECKHE 0COOEHHOCTH
POIIECCOB TIOJTyYCHUS pasnmmusbiX | OneHka 3a pedepar

HEOPraHUYECKUX ITOKPBITH;
— cHocoObl OCaXIEHUs MeTalllIMuecKux, | OueHka 3a sk3ameH (3

KepaMHUYECKHX,  KOMIIO3UIIMOHHBIX U | CEMECTp)
aMOp(HBIX TOKPBITUH ¥ METOJbl HX
MOJTYYCHUS;

Ymeem:

— OIpeAeIATh Ha OCHOBE
AKCIIEPUMEHTAIIbHBIX HCCIEA0BaHUN

XapaKTEPUCTUKH ITOKPBITHUM Pa3IU4HOIO
AKCIUTYaTallMOHHOTO HA3HAYECHUS;
— IPUMEHATH MOJIYYEHHYIO MH()OPMALUIO

JUTS pelIeHus KOHKPETHBIX
TEXHOJOTMYECKUX 3a/1a4;
Braoeem:

— COBPCMCHHBIMHU TCHACHIWAMUA PA3BHUTHUA
MaTCprUaAJIOBCACHUA W CO3JaHHA HOBBIX
IMOKOJICHUM MNEPCICKTHBHBIX MAaTCPUAJIOB;

— HaBBIKOM HCIIPCPBIBHOI'O
UJCHTUPOBaHMUSA, KaK  HHCTPYMEHTOM
OIpeeIeHUs (U3UKO-MEXaHUYECKUX

CBOICTB IUIGHOK U TOKPBITUH (MOIYIb
IOnra, koHTakTHasi TBEpPAOCTb, aare3us,
BHYTPEHHUE HAMPSKECHHUS).

13. OCOBEHHOCTH OPTAHU3ALINU OBPA30OBATEJIBHOT'O ITPOLECCA AJI51
HNHBAJINAOB 1 JINL C OT'PAHUYEHHBIMHA BO3MOKHOCTAMMU 31O0POBbA

OOyueHne WHBAIWAOB M JIMIl C OrPAHMYEHHBIMH BO3MOXKHOCTSMU  370POBBS
OCYILIECTBJISIETCS. B COOTBETCTBUU C:

— TlopsimkoM oOpraHu3alid W OCYIIECTBICHUS OO0pa30BaTEIbHON JAESITEIBHOCTH 10
o0Opa3oBaTeNnbHBIM MpOrpaMMaM — MporpamMmaMm OakanaBpuaTta, MporpaMMaM CIElHaTUTeTa,
nporpammaM maructparypsl (Ilpukaz Muno6puayku PO ot 05.04.2017 Ne 301);

— Ilonoxennem o0 TOpPSAKE OpraHU3allMd W OCYIIECTBICHHS 00pa3oBaTeIbHOU
JEATETLHOCTH TI0 00pa30BaTeNIbHBIM IpOrpaMMaM BBICHIETO OOpa3OBaHHS — MPOTpaMMaM
OakamaBpuaTta, IporpaMMaM CHEIHaTuTeTa, MpPOrpaMMaM MarucTpatypbl QeaepaibHOro
TOCYJaPCTBEHHOTO OIO/HKETHOTO 00pa30BaTEIbHOTO YYPEKIEHUS BBICIIErO0 00pa3oBaHUs
«Poccuiicknii XMMUKO-TEXHOJOTHYECKU yHHUBepcuTeT umeHu .M. MenaeneeBa», TpUHATHIM
pemiennem Yuenoro coeta PXTY um. JI.1. Menaeneea ot 28.12.2022, mpoTtokon Ne 5;

— MeroanyecKuMU peKOMEHIAMSIME 110 OPTaHU3aluKd 00pa30BaTENLHOTO MpoIiecca AJs
00y4eHUs THBATUOB U JIWI] C OTPAHUYCHHBIMH BO3MOKHOCTSIMU 3JI0POBBSI B 00Pa30BaTEIHHBIX
OpraHMU3aIMIX BHICIIEro 00pa3oBaHUs, B TOM YHCIIE OCHAIIEHHOCTH 00pa30BaTeIbHOrO Mpoliecca
(yTBepkaeHbl 3amecTuTenieM MuHucTpa oOpa3zoBanuss M Hayku PO A.A. KiuMoBeiM oOT
08.04.2014 Ne AK-44/058H).
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JlonmosiHeHMs1 M U3MeHEHHsI K padodell mporpaMme I CIUAIINHbBI

«Teopus u TexHoJsiornsi GopMHUPOBAHUS HEOPraHUYECKHUX MOKPBITHIN»
OCHOBHOI1 00pa30oBaTeJIbHOI IPOrpaMMBbl
22.04.01 MaTepuaJjioBe/ieHHe U TEXHOJOTHH MaTEpPHAIOB

Marucrepckas nporpamma

«AHHOBALITHOHHBIE MaTEpPHAJIbI U 3aIHUTA 0T KOPPO3UH)

®opma 00yyeHUs: OUHASA

Howmep
OcHOBaHME BHECEHU
n3MeHeHus/ CopepxaHue JOMOTHCHUS/ U3MEHCHHSI
A3MEHEHUS/ NOIIOTHEHUS
JIOIIOJIHEHUS

MIPOTOKOJI 3acelaHus Y YeHOTO
1. coBera Ne oT

« » 20 1.
MIPOTOKOJI 3acelaHus Y YeHOTO
coBera Ne oT

« » 20 1.
MIPOTOKOJI 3acelaHusl Y YEHOTO
coBera Ne oT

« » 20 1.
MIPOTOKOJI 3acelaHusl Y YeHOTO
coBera Ne oT

« » 20 1.
MIPOTOKOJI 3acelaHusl Y YeHOTO
coBera Ne oT

« » 20 1.

30




MuHHMCTEepPCTBO HAYKH M BbICcIIero oopasoBanus Poccuiickoii @enepanun
(denepanbHoe rocy1apcTBeHHOE OK0IKeTHOE 00pa3oBaTesibHOE YUpeKIeHne
BbICIIET0 00pa3oBaHUs
«Poccuiicknil XUMHMKO-TEXHOJIOTHYeCKHUI YHUBEPCUTET
uMmenn /I.A. MenaeneeBa

«YTBEPXKXIAEHO»
Ha 3ace/laHuy Y YE€HOTO COBETa
PXTY uwm. JI.1. Menaeneera

npotokod Ne 30 ot «30» utonst 2025 r.

PABOYASA TIPOT'PAMMA JUCHUITVIMHBI

«Teopusi kKoppo3un U MeTOABI UCCIIETOBAHUS
HanpasJ/ieHue nmoaAroToBKu
22.04.01 MarepuaJjioBeJleHHe M TEXHOJIOTMHA MATEPHAIOB
Marucrepckasi nporpaMmma

«AHHOBATMOHHDBIE MAaTECPHAJIBI H 3alIIMTA 0T KOPPO3UMN»

KBanudukanusa «Marucrp»

Mocksa 2025



[Iporpamma cocraBiieHa AOLEHTOM Kadeapbl WHHOBAIIMOHHBIX MaTEPHAIOB M 3alllUTHl OT

Koppo3uu A.A. AGpaiioBsiM

[TporpammMa paccMoOTpeHa U 0700peHa Ha 3acelaHuM Kadeapbl HHHOBAIIMOHHBIX MAaTEPHAaJOB U
3ammUThI OT KOppo3uu «29» ampens 2025 r., mporokon Ne 9.



1. IIEJIb ¥ 3AJJAYM U CIUTIIIMHBI

[IporpaMmma coctaBieHa B  COOTBETCTBMM ¢  TpeboBanusimu  DenepanbHOro
TOCY/IapCTBEHHOTO0 00pa30BaTEIBLHOTO CTAHJIAPTa BBICHIETO OOpa3oBaHUS — MarucTparypa
10 HanpaBJeHUO TOATOTOBKU 22.04.01 Mamepuanoseoenue u mexmonouu mamepuanos
(®1OC BO), pexomenmanusiMu MeTOOUYECKON KOMUCCUHM W  HAKOIUICHHBIM  OIBITOM
NpenofaBaHusl JTUCUUIUIMHBI Kageopoil UHHOBAUUOHHBLIX MAMEPUATIO8 U 3AUUMbL Om
koppo3uu PXTY um. [I.1. MenneneeBa. I[IporpamMmma paccuutaHa Ha U3y4YEHHE NHUCIUILUIMHBI B
TE€YEHHE OJIHOTO CEeMEeCTpa.

Hucuunnuna «Teopus koppo3uu u memoowvl uccied08anusy OTHOCUTCS K BapUaTUBHOMN
yacTH JMCUMIUIMH yueOHoro 1utaHa. [IporpamMma AMCHMIUIMHBI —MpEANoONaraer, 4To
oOyyaronuecss HMEIOT TEOPETHYECKYHD U MPAKTHMUYECKYH TOJATOTOBKY B  o0jacTu
MaTepuaIoBECHUS U 3aIIUTHI OT KOPPO3HH.

Leab (ucuMMIMHbI — MIPUOOpPETEHUE CTYJAEHTAMHU 3HAHUN O KOPPO3UOHHBIX MpOoIeccax,
MPOTEKAOIIUX B Ta30BbIX M JKUIKUX CpeliaX, O BUAAX KOPPO3UHU, UMEIOUIMX MECTO B IPUPOIHBIX
Y TEXHOJIOTHYECKUX Cpeiax; PaCCMOTPEHUE AICKTPOXUMUUYECKUX METOJIOB OIEHKH CTOMKOCTH K
pa3IMYHBIX BUJAM KOPPO3HH, CTAHIAPTHBIX METO/I0B KOPPO3UOHHBIX UCIIBITAHUH.

3agaun JUCHMILIMHBI — U3YYCHUE XapPaKTEPUCTUK KOPPO3MOHHBIX MPOIECCOB, aHAIIN3
o0paTUMbIX U HEOOpaTHMBIX JIETPaJallHOHHBIX MPOIECCOB, MPOTEKAIOIIUX B MaTepuaiax Ipu
PA3TUYHBIX YCIOBUSX UX IKCIUTyaTallld, KOJIMYSCTBCHHAS OI[CHKA OOIIMX U JIOKATBHBIX ITOTEPb.

— npuoOpeTeHne OCHOBHBIX 3HAHUI MO MPAKTUYECKH BCEM M3BECTHBIM METOJIaM OLEHKH
CTOMKOCTH MaTepHUAJIOB K PAa3JIMYHBIX BHJIaM KOPPO3UH, CTAHIAPTHBIM METOJaM KOPPO3UOHHBIX
UCIBITAHUHN, KaK TPATUIMOHHBIM, XOPOIIO H3BECTHBIM, TaK M COBPEMEHHBIM METOJAMKAM
MCCJICIOBAHMS C MPUMEHEHHEM 000PYIO0BaHUSI HOBOTO TTOKOJICHHS.

Hucuunnuna «Teopusa koppo3uu u memoowvl ucciedosanusn» mnpenopaercs B 1
cemectpe. KoOHTpOib ycrmeBaeMOCTH CTYIEHTOB BEIETCS IO TNPUHITOW B YHUBEPCUTETE
PEUTHHIOBOM CUCTEME.

Pabouass mporpamMMa JHUCHUIUIMHBI MOXKET OBITh peajdn3oBaHa C NPUMCHCHHUEM
AIIEKTPOHHBIX 00pa30BaTENbHBIX TEXHOJIOTUH M DIIEKTPOHHOTO OOYYEHHS TMOJHOCTHIO WU
YaCTUYHO.

2. TPEBOBAHMUS K PE3YJIBbTATAM OCBOEHUS IUCHUIIJIMHBI

N3ydyeHne NUCHUIUIMHBI HAIPaBJIEHO HAa NPUOOpETEHHE CIEAYIOIMNUX KOMIeTeHUM u
HHAUKATOPOB MX JOCTHKECHUSA



Hqu)GCCHOHaHLHBIe KOMIICTCHIMU U UHIAUKATOPLI UX JOCTUKCHUSA

OcHoBaHue
3agaua OO0BEKT WiIn "
. Konun Kon n HaumeHoBanue (mpodeccronanbHbIN
npodeccuoHaIbHON o0nacTp
eATENBHOCTH SHAHIS "HaumenosBanue 11K nHauKaropa goctumxenus 11K CTaHJapT, aHAJU3 OIbITA)
O060011IeHHBIE TPYIOBBIE QYHKIIHH
Tun 3ana4 npogeccoHAILHOM 1eATEJIbHOCTH: HAYYHO-HUCCJIe10BATEIbCKHU
1. Coop u | 1. OcHosuseie Tumnbl | [1K-1 Ciocoben I1K-1.2. Ymeer ycTaHaBnuBaTh | AHaJINU3 TpeOOBaHUN K
CPaBHUTEJIbHBIN COBPEMEHHBIX 000CHOBaHHO 3aKOHOMEPHOCTH B3aUMOCBSI3H | MPO(eCCHOHATBHBIM KOMIIECTCHITUSM,
aHallu3 JIaHHBIX O | KOHCTPYKIIMOHHBIX | (OCMBICICHHO) COCTaBa MaTEpUaJIOB, UX MPEIbSABISEMBIX K BBIITYCKHUKAM
CYILIECTBYIOIIUX u WCIIO0Ib30BaTh 3HAHUS CTPYKTYPHI B (PU3HUKO- HaIpaBJIEHUs MOATOTOBKU HA PHIHKE
TUMAX W Mapkax | QyHKIMOHAIBHBIX | OCHOBHBIX THUIIOB MEXaHUYECKUX CBOWCTB, a TpyZaa, 0060011eHne 3apy0eKHOTO OTbITA,
MaTepuaos, WX | HEOPraHUYECKHUX METaJUTMYECKUX, TaK)XKe MPOTHO3UPOBATH MIPOBEACHUS KOHCYJIBTAINI C BEAYITUMU
CTPYKType U | (METAIMYECKUX U | HEMETAITTNYECKUX U M3MEHEHHE UX XapaKTepUCTHK | paboToAaTe s iMi, 00beTUHEHUSIMHI
CBOMCTBAX, c1oco0ax | HEMETAJUIMYECKUX) | KOMIIO3UIIMOHHBIX [1K-1.3. BnageeTr HaBbIKaMU paboTonaTeneit oTpaciiu, B KOTOpOn
pa3paboTKW  HOBBIX | U OPTAHHYECKUX MaTEepUaIOB Pa3IUYHOIO | ONpPEAETICHUS TEXHUYECKUX U BOCTPEOOBAHBI BBITYCKHUKH B paMKax
MaTepuasioB ¢ | (MOMMEpPHBIX U Ha3HA4YCHHUS, B TOM YUCie | (GU3UKO-XUMUYECKUX HaIpaBJICHUs TOATOTOBKU
3a/IaHHBIMU YIIE€POIHBIX ) HaHOMaTepHuajoB JJIs XapaKTEPUCTHK
TEXHOJIOTHYECKUMHU | MaT€pHUaJIOB; perieHus METaJUTMYECKHX, [TpodeccuonanbHblil cTaHIAPT
u KOMIIO3UTOB U npodeccnoHamTbHbIX HEMETaJUIMYECKUX U «CrenuanucT B 00acTu pa3paboTKH,
(GYHKIMOHATBHBIMU | THOPUIHBIX 3a1a4 KOMITO3HITMOHHBIX MAaTEPUATIOB | COMPOBOXK/ICHUS U UHTETPAIIIN
CBOMCTBaMHU MaTepuaios; Pa3IMYHOr0 HA3HAYEHUs, B TOM | TEXHOJOTMYECKUX MPOLIECCOB U
MPUMEHUTETIFHO K | CBEPXTBEPBIX YHCJie HAHOMAaTepHaJloB, a IIPOU3BOJICTB B 001acTH
pELIeHUIO MaTepuaios; TakKe CrocodbaMu ux MaTepHUaNOBEICHUs U TEXHOJIOTUHU
MMOCTaBJIECHHBIX 33J]1a4 | MHTEJUICKTYaJIbHBIX MOAUGUIIUPOBAHUS MaTepHaioBy, YTBEPKICHHBIN TPUKA30M

C  HCHOJB30BaHHEM
0as TaHHBIX u

JTUTEPATyPHBIX
HCTOYHUKOB;
2. Amnanm3s,
000CHOBaHHE 51
BBITIOJTHEHHE

Y HAaHOMATEepHUAaJIOB,
IIJIEHOK U
ITOKPBITHH;

2.
TexHonmornueckue
IIPOLIECCHI
IIPOU3BOJCTBA,

MuHucTepcTBa TpyAa U COLMAIBHON
3amuThel Poccuiickont Penepannu ot
3.07.2019 Ne 4771.

B Pa3zpabotka, conpoBoxeHue u
MHTETpalys THHOBALMOHHBIX
TEXHOJIOTHYECKHX IPOIIECCOB B 00JIaCTH
MaTepUAJIOBEICHUs] U TEXHOJIIOTUHU




TEXHUYECKUX
MPOEKTOB B YacTU
paIoHaIBHOTO
BBIOOpa MarepHaioB
B COOTBETCTBUU C
3aJlaHHBIMH
YCIIOBUSIMU npu
KOHCTPYHUPOBAaHUU
U3ICIUHN,
MIPOEKTUPOBAHUH
TEXHOJIOTHICCKHIX
MIPOLIECCOB
MIPOU3BOJICTBA,
00paboTKu u
nepepaboTKu
MaTepuasos,
HETUTIOBBIX CPEICTB
s HUCOBITaHUH
MaTepHasoB,
nonyhabpukatoB U
U3 eIt

00paboTKu u
MoaubUKaITIH
MaTepuasoB U
MOKPBITHM, JIeTaJIeH
" U3JICTNH;
obopynoBaHue,
TEXHOJIOTHYECKas
OCHACTKa U
MIPUCTIOCOOIICHMS;
CHCTEMBI
YIIpaBICHUS
TEXHOIOTHYECKUMU
rporeccamMu

MaTepHuaioB (ypoBeHb KBamupukanuu — 7)




1. Co6op u
CpPaBHUTEJIbHBIN
aHaJM3 JIaHHBIX O
CYUIECTBYIOIINX
THMIAX W MapKax
MaTepuasos, ux
CTPYKType u
CBOICTBax, crocobax
pa3pabOTKH  HOBBIX
MaTepuasoB c
3aJIaHHBIMH
TEXHOJIOTUYECKUMHU
"
(GyHKIIMOHATBHBIMU
CBOWCTBaMHU
MPUMEHHUTEIBHO K
PEIICHUIO

ITOCTaBJIEHHBIX 3a7a4
C  HCIIOJL30BaHHEM
0as MAHHBIX u
JUTEPATYPHBIX
HMCTOYHHKOB;

2. Ananms,
000CHOBaHUE U
BEITTOJTHEHHE
TEXHUYECKUX
MIPOEKTOB B YaCTH
palroHaIBLHOTO
BbIOOpa MaTepHaIoB
B COOTBETCTBHUU C
3a/IaHHBIMA
YCJIOBUSIMU TIPU

1. OCHOBHBIC THITBI
COBpPEMEHHBIX
KOHCTPYKIIMOHHBIX
u
(YHKIIMOHATBHBIX
HEOPraHUYECKUX
(MeTaITM4ecKux 1
HEMETAJTTNYECKHX )
Y OPTaHHYECKUX
(mOJTMMEpHBIX U
YTJIEPOJIHBIX )
MaTepuasos;
KOMITO3UTOB H
THOPHUTHBIX
MaTepuasosB;
CBEPXTBEP/bIX
MaTepuasosB;
WHTEJUIEKTYalTbHBIX
Y HAaHOMAaTEPHAJIOB,
IJICHOK U
ITOKPBITHH;

2.
TexHonornueckue
MIPOLIECCHI
MIPOU3BOJICTBA,
00paboTKu U
MoauuKaIu
MaTepuasoB U
MTOKPBITHM, IeTanei
U U3IeIINi;
obopymoBaHue,
TEXHOJIOTHYECKast

[1K-2 Cnocoben
OCYIIECTBIIATH
panroHanbHBINA BBIOOD
MaTepualioB U
ONITUMHU3UPOBATH UX
pacxosoBaHNE HA OCHOBE
aHaM3a 3a/laHHbIX
YCIIOBUH KCILTyaTalluH
MaTEepHAJIOB, OIIEHKH UX
HaJIe)KHOCTH,
HKOHOMHUYHOCTH H
9KOJIOTMYECKUX
IIOCJIEICTBUI
IPUMEHEHHUS

[1K-2.1. 3naet cnocoObl
OLICHKH HAJIEKHOCTH U
JIOJITOBEYHOCTHU MATEPUAJIOB U
KOHEUYHBIX U3/1eJIUI, UCTIOJIb3YS
CBEJICHHUS O B3aUMOCBSI3HU
COCTaBa, CTPYKTYpPHI U
AKCIUTYyaTAIllMOHHBIX CBOMCTB.

AHanu3 TpeOoBaHMIA K
npodeccuoHaNbHBIM KOMITETEHIUSIM,
MPEIbSIBISEMBIX K BBITYCKHUKAM
HAIpPaBJIEHUS IOJIFOTOBKU Ha PhIHKE
Tpyaa, 00001IeHe 3apyOeKHOTO OTIBITA,
MIPOBEJICHUS KOHCYIbTALUN C BEAYILIUMHU
paboronarensimMu, 00beAMHCHUSIMA
paboTonaTenei oTpaciiv, B KOTOPOM
BOCTPEOOBAHBI BBITYCKHUKH B paMKax
HAIpPaBIIEHUS TOATOTOBKU

[TpodeccrnonanbHblil cTaHAapT
«Crienmanuct B 061acTu pa3paboTKH,
COIPOBOKICHMS U UHTErpaluu
TEXHOJOTUYECKHUX MPOLECCOB U
IIPOM3BOJICTB B 00JacTH
MaTepUaIOBEIEHUS U TEXHOJIOTUN
MaTEpUaJIOBy, YTBEPKIECHHBIN IPUKa30M
MunucTepcTBa Tpyia U COLUaIbHON
3amuThl Poccuiickon denepannu ot
3.07.2019 Ne 4771.

B Pazpabotka, conpoBoxaeHne 1
MHTETpalysi ”HHOBAIlMOHHBIX
TEXHOJIOTHYECKUX MPOLIECCOB B 00JIaCTH
MaTepUajoBeIeHUSI U TEXHOJIOTUN
MartepHraioB (YpOBeHb KBATU(pHUKAIN — 1)




KOHCTPYHPOBAaHUU
H3NICINH,
MIPOECKTUPOBAHUH
TEXHOJIOTHYECKHUX
MPOLIECCOB
MIPOM3BO/ICTBA,
00paboTKu u
nepepaboTKH
MaTepuaos,
HETHUIIOBBIX CPECTB
JUUISI UCTIBITAHMM
MaTepHuaosB,
nosryabpuKaToB u
U3IeIII

OCHACTKa U
MIPUCTIOCOOJICHUS;
CUCTEMBI
yIIpaBJICHUS
TEXHOJOTHYCCKHUMH
nporeccaMmu

I. C6op U
CpaBHUTEJIbHBIN
aHaJIn3 JaHHBbIX (6]
CYUIECTBYIOIINX
THUIIaxX u Mapkax
MaTepuasos, ux
CTPYKTYype "
CBOMCTBax, crmocobax
pa3pabOTKH  HOBBIX
MaTepuasoB c
3a1aHHbIMHN
TEXHOJOTHYECKUMHU

u

(GyHKIIMOHATBLHBIMU
CBOWCTBaMHU
MPUMEHHUTEIBHO K
PEIICHUTO

IIOCTAaBJICHHBIX 3aJa4

1. OCHOBHBIE THUIIBI
COBPEMEHHBIX
KOHCTPYKIIMOHHBIX
u
(yHKIIMOHATBHBIX
HEOPTaHUYECKUX
(MEeTaITHYeCKUX 1
HEMETATTUYECKHX )
Y OPTaHHYECKUX
(OJIMMEPHBIX U
YTJIEPOJTHBIX )
MaTepuasos;
KOMITO3UTOB H
THOPUIHBIX
MaTepHasoB;
CBEPXTBEP/IBIX
MaTepHasoB;
WHTEJUIEKTYaTbHBIX

[1K-3 Cnocoben
OCYILIECTBIISITH aHAIIU3
HOBBIX T€XHOJIOTHI
MIPOU3BO/ICTBA
MaTepHaJIOB U
pa3pabaTbIBaTh
PEKOMEHIAINH TI0
COCTaBY U crocobam
00paboTKu
KOHCTPYKLIMOHHBIX,
WHCTPYMEHTAIBHBIX,
KOMITO3UITUOHHBIX U
WHBIX MaTepHAJIOB C
L[ETbIO TIOBBIIIICHHSI UX
KOHKYPEHTOCTIOCOOHOCTH

I1K-3.3. Bnaneer
COBPEMEHHBIMH METOlaMU

M CCJIEJOBaHMsI MaTEPHUAJIOB,
HaBBIKAMU CTaTUCTUYECKOU
00paboTKHU U aHaAIN3a
pE3yJIbTaTOB UCCIIEN0BAHUM,
(GbopMyIHUpOBaHUS BHIBOJIOB U
3aKIII0YEHUH, 0(OpMIICHHS
OTYETHOMN JOKYMEHTALMH.

AHanmmu3 TpeOoBaHMIA K
po¢eCCHOHATILHBIM KOMITETEHIIUSM,
IPEIbABISEMBIX K BBIITYCKHUKAM
HaIpPaBJICHUS IOJTOTOBKU Ha PBIHKE
TpyZaa, 0000111eHre 3apy0eKHOTO OMbITa,
IIPOBEJEHUS KOHCYJIBTALUN C BEAYIIUMHU
paboTonaTensiMu, 00bEAMHEHUSIMU
paboTtonareneil oTpaciu, B KOTOpOH
BOCTPEOOBAHbI BBITYCKHUKH B paMKax
HaIpPaBJICHUS IOATOTOBKU

[TpodeccrnonanbHbIi cTaHAapT
«Cnenuanuct B 00J1acTu pa3padOTKH,
COIIPOBOXKJICHUS U MHTErpaliu
TEXHOJIOTHYCCKUX IMPOLECCCOB U
MIPOM3BOJICTB B 00JaCTH
MaTCpHAIIOBCACHUA U TEXHOJIOTUN
MaTepHalioB», YTBEPKICHHBIA PUKA30M




C  HCHOJIb30BaHHEM
0a3 JTAHHBIX u
JTUTEpaTypPHBIX
HCTOYHUKOB;

2. Ananms,
000CHOBaHHE U
BBIIIOJIHCHUE
TEXHUYECKHX
MIPOEKTOB B YaCTH
parMoOHAIBHOTO
BbIOOpaA MaTepUaIoB
B COOTBETCTBHHU C
3aJJaHHBIMHA
YCIOBUSIMU TPU
KOHCTPYMPOBAHUU
U3JCIINH,
MIPOCKTUPOBAHUH
TEXHOJIOTHICCKUX
MIPOIIECCOB
MIPOU3BOICTBA,
00paboTKHu 1
nepepadoTKu
MaTepuaosB,
HETHUIIOBBIX CPEJCTB
JUTST ICOBITAaHUH
MaTepuasos,
noy(haOpuKaToB U
U3ICIUHN.

Y HaHOMAaTEPHUAJIOB,
IJICHOK U
ITOKPBITHH;

2.
TexHonornueckue
MIPOLIECCHI
MIPOU3BOJICTBA,
00paboTKHu 1
MOTU(UKAITIH
MaTepuasoB U
MMOKPBITHI, I€TAJICH
W U3JCIIHI;
obopymoBaHue,
TEXHOJIOTUYECcKast
OCHACTKa U
MPUCTIOCOOTICHHUS;
CUCTEMBI
yIpaBICHUS
TEXHOJIOTHYECKUMU
npoieccamu

MuHucTepcTBa TpyJa U COLIMAIBHON
3ammThl Poccuiickoit @eaepanuu ot
3.07.2019 Ne 477n.

B Pa3pabotka, conmpoBoxIeHUE U
WHTETpaIs HHHOBAIMOHHBIX
TEXHOJIOTUYECKHX MPOIIECCOB B 00JaCTH
MaTepUaIOBEICHUS U TEXHOJIOTUU
MatepHaiioB (ypoBeHb KBamu(puKamuu — 7)




Vyactue B
OpraHu3aIHNH H
MIPOBEJICHUU
MIPOEKTOB,
HCCIIeTOBAHUM Hu
pa3pabOTOK  HOBBIX
MaTepuaioB 51
KOMIIO3HIIMH,
HAyYHBIX 5
MIPUKJITHBIX
AKCIIEPUMEHTOB  T10
CO3IaHUIO HOBBIX
MIPOIIECCOB
MOJTyYeHUS u
o0paboTku

MaTepuaioB, a TaAK¥Ke
151631 (SN070

TexHonornueckue
MIPOLIECCHI
MIPOU3BOJICTBA,
00paboTKu 1
MOTU(UKAITIH
MaTepuasoB U
MOKPBITHM, IeTAIEH
W U3JCIIHI;
obopyoBaHue,
TEXHOJIOTUYECcKast
OCHACTKA U
MIPUCTIOCOOICHHUS;
CUCTEMBI
yIpaBICHUS
TEXHOJIOTUICCKIUMH
mpoleccaMu

IIK-4. Crocoben
OIICHUTH (haKTOPBI,
MIPUYUHBI U CIIEJICTBUS
KOPPO3UH Pa3TMYHBIX
MaTepuasoB U
MOKPBITHH,
OCYIIECTBIISITh
KOMILIEKCHBIN aHaIu3
KOPPO3UOHHOTO
COCTOSIHUS
o0opynoBaHus U
a¢ddexTuBHOCTH
CIIOCOOOB 3aIHUTHI OT
KOppO3uH, BEIOUpATh
OIITUMAJIBHEIH CII0CO0
KOPPO3UOHHOM 3aIIUTHI C
MIPUMCHCHHEM
COBpPEMEHHBIX
TEXHOJIOTHH U
WHHOBAIMOHHBIX
MaTepHajoB

[1K-4.1. 3naet TeopeTnyeckue
OCHOBBI JICKTPOXUMHH H
KOPPO3UH, IEKTPOOCAKICHUS
METAJIJIOB U CILIABOB,
(bOopMUPOBAHUS XUMUIECKHIX U
KOHBEPCHOHHBIX MOKPBITHI
IIK-4.3. Bnageet HaBBIKAMH
ompeeeHus KOPPO3UOHHOU
CTOMKOCTH, 3aIlIUTHOM
CIIOCOOHOCTH METAJNINYECKUX
1 HEMETaJUIMYCCKUX
MaTepHaIOB U MOKPBITHI

AHanu3 TpeOoBaHMIA K
npodeccuoHaNbHBIM KOMITETEHIUSIM,
MPEIbSIBISEMBIX K BBITYCKHUKAM
HAIpPaBJIEHUS IOJIFOTOBKU Ha PhIHKE
Tpyaa, 00001IeHe 3apyOeKHOTO OTIBITA,
MIPOBEJICHUS] KOHCYIbTALUN C BEAYILIUMHU
paboronarensimMu, 00beAMHCHUSIMA
paboTonaTenei oTpaciiv, B KOTOPOM
BOCTPEOOBAHBI BBITYCKHUKH B paMKax
HAIpPaBIIEHUS TOATOTOBKU

[TpodeccuonanbHblil cTanAapT
«CrenuanucT 1o JIEKTPOXUMUYECKON
3alIUTE OT KOPPO3UU JTUHEHHBIX
COOPYKCHHUH U 0OBEKTOBY,
YTBEPKJICHHBIN MTPUKa30M MUHUCTEPCTBA
TpyZla U COLMAIIBHOM 3aIuThl Poccuiickon
®enepanuu ot 12.10.2021 No714H.

D Vnpasnenue cucremon
ANEKTPOXUMUYECKON 3alUThl TMHEUHBIX
COOPYXEHHI U 00BEKTOB (YPOBEHB
KBaTM(UKAIMN — 7)

[TpodeccrnonanbHbIi cTaHAapT
«Cnenuanuct B 00acTu pa3paboTKH,
COINPOBOKICHMS U HHTErpaliuu
TEXHOJIOTUYECKHUX MPOLECCOB U
MIPOM3BOJICTB B 00JaCTH
MaTepUaIoBeIeHUsI U TEXHOJIOTUN
MaTEPUAJIOBy, YTBEPKIEHHBIN IPUKA30M
MunucTepcTBa Tpyia U COLUaIbHON
3awutThl Poccuiickon Penepaunu ot




3.07.2019 Ne 477m.

B Pa3zpabotka, conpoBosxeHue u
WHTETpaIs HHHOBAI[MOHHBIX
TEXHOJIOTHYECKHX IPOIIECCOB B 00JaCTH
MaTepUaIOBEICHUS U TEXHOJIOTUN
MaTepHaioB (ypoBeHb KBamH(puKanuu — 7)

Vyactue B
OpraHu3alu "
MPOBEJICHU U
MPOEKTOB,
HCCIICTOBAHUM Hu
pa3pabOTOK  HOBBIX
MaTepHaJIOB nu
KOMITO3HIIUH,
Hay4HBIX u
MPUKIaTHBIX

OKCIICPUMCHTOB 110

CO3/IaHUIO HOBBIX
MIPOIIECCOB
MOJTyYeHUs u
00paboTKu

MaTepUalIoB, a TAKKE
U3 Iennit

TexHonornueckue
MIPOLIECCHI
MIPOU3BOJICTBA,
00paboTKu 1
MOTU(UKAITIH
MaTepuasoB U
MOKPBITHI, I€TAIICH
W U3JCIIHI;
obopymoBaHue,
TEXHOJIOTUYECcKast
OCHACTKa U
MPUCTIOCOOTIEHUS;
CUCTEMBI
yIpaBICHUS
TEXHOJIOTUICCKIUMH
mpoleccaMu

[IK-5. Cniocoben
pa3pabarbIBaTh U
BHEAPATH
TEXHOJIOTHYECKUE
MIPOILIECCHI B 00IaCTH
3alIUTHI OT KOPPO3UH;
OCYILIECTBIISATH BHIOOD
MaTepUAIIOB IS
HN3TOTOBJICHUA
OCHOBHOTO U
BCIIOMOTATEJILHOTO
o0opynoBaHus U
KOMMYHHKAIIUOHHBIX
ceren

I1K-5.3. Bnageer HaBbIKaMU
IIOATOTOBKH ITOBEPXHOCTH K
HAaHECEHHUIO TIOKPBITUH,
KOHTPOJISI UX Ka4eCTBa,
IIPUHATHUS PELICHU 110
KOMIIOHOBKE JINHUI HAHECEHUS
3AIIATHBIX METAINYECKUX U
HEMETAJUIMYECKUX TTOKPBITHH

AHanu3 TpeOoBaHMIA K
poeCCHOHATLHBIM KOMITETCHIIUSM,
NPEABSIBISEMBIX K BBITYCKHHUKAM
HaIpPaBJICHUS TIOJrOTOBKU Ha PHIHKE
Tpyaa, 00001IeHe 3apyOeKHOTO OTIBITA,
MIPOBE/ICHUS] KOHCYJIbTAIUN C BEyIIMMU
paboTonaTensiMu, 00bEAMHEHUSIMU
paboTtoateneii 0Tpaciiv, B KOTOPOH
BOCTPEOOBaHBI BBIMTYCKHUKU B paMKax
HAIpPaBJICHUS TIOATOTOBKU

[TpodeccrnonanbHbI cTaHAAPT
«CrenuanucT 1o 3JIEKTPOXUMUYECKON
3aIUTE OT KOPPO3UH JIMHENHBIX
COOPYKEHHI 1 OOBEKTOBY,
YTBEPKACHHBIN NIpUKa3oM MuHUCTEpCTBA
Tpy/Zla ¥ COLMAIIBHON 3aIuThl Poccuiickon
®enepannu ot 12.10.2021 No714H.

D Vnpasnenue cucremon
ANEKTPOXUMUYECKON 3alIUThl TMHEWHBIX
COOPYXEHHUI U 00BEKTOB (YPOBEHB
KBaJTHU(pUKAIIHA — 7)

[TpodeccrnonanbHbIi cTaHAApT
«CnienuanucT B 00J1acTu pa3padoOTKH,
COIIPOBOKJICHHS U MHTEIPalluu
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TEXHOJIOTHYECKUX MPOIECCOB U
IIPOU3BOJICTB B 00JIaCcTH
MaTepUaIOBEICHUS U TEXHOJIOTHUHI
MaTepUajoBy, YTBEPKICHHBIN MPUKa30M
MuHucTepcTBa Tpy/Ja U COLIMAIBHON
3ammThl Poccuiickoit @eaepanuu ot
3.07.2019 Ne 477n.

B Pa3pabotka, conmpoBoxIeHUE U
WHTETpaIs HHHOBAIMOHHBIX
TEXHOJIOTHYECKHX MPOIIECCOB B 00JIaCTH
MaTepHUAIOBEICHUS U TEXHOJIOTHUH
MarepuayioB (YpoBeHb KBaTU(UKAIIMN — /)

Yuyactue B
OpraHu3alyu u
MPOBEICHU U
MIPOEKTOB,
HUCCIeI0BaHUN "
pa3paboOTOK  HOBBIX
MarepuaioB u
KOMIIO3HUIIMI,
Hay4HbIX H
MIPUKJIIATHBIX
SKCIEPUMEHTOB IO
CO3JIaHUIO HOBBIX
MPOLIECCOB
MOJTy4YECHUS 51
o0paboTku

MaTepHaJioB, a TAKKe
5631 (505051

TexHOJIOTHYECKHE
MIPOIIECCHI
MTPOM3BO/ICTBA,
00paboTKu 1
MoaudHUKaIuu
MaTepuaioB U
MOKPBITHM, IeTAJIEH
" U3JCIINIL,
obopynoBaHue,
TEXHOJIOTHYCCKAs
OCHACTKa U
MIPUCTIOCOOJICHUS;
CHCTEMBI
yIpaBiICHUS
TEXHOJIOTHYCCKUMU
mporeccaMmu

I1K-6 Cniocoben
OIIpeeIsATh
(GyHKLIHOHATIBHBIE U
KOPPO3UOHHbIE
XapaKTepUCTUKHU
o0opyaoBaHus,
MaTEepHajoB U
ITOKPBITHH, ONIPEAEIIATH
UX COOTBETCTBHE
3asIBJICHHBIM
NOTPEOUTENBCKUM
XapaKTepUCTHKAM;
OCYILIECTBIIATH KOHTPOJIb
KauecTBa MaTepUalioB U
IIOKPBITHH C
MIPUMEHEHHEM
U3BECTHBIX U

[1K-6.1. 3naet TpeboBaHUs K
(YHKIIMOHATIBHBIM U
KOPPO3HOHHBIM
XapaKTepUCTUKaM
000pyI0BaHUs, MaTEPUATIOB U
MOKPBITUH, CITOCOOBI KOHTPOJIS,
a TaK)K€ PErJIaMEHTHPYIOIINE
UX HOPMATHBHbIE IOKYMEHTBHI.

Amnanu3 TpeGoBaHUN K
poecCHOHATLHBIM KOMITETEHITUSIM,
MPEIBSBISEMBIX K BBITYCKHUKAM
HAIPaBJICHUS TIOJITOTOBKU Ha PHIHKE
TpyZaa, 0600111eHre 3apy0eKHOTO OTbITA,
MIPOBEJICHUST KOHCYJIBTAINNA C BEAYIIHMH
paboTtonarensmMu, 00beAMHEHUSIMHU
paboTomaTenei oTpaciii, B KOTOPOM
BOCTPEOOBAHBI BBIMTYCKHUKH B paMKax
HaIPaBJICHUS TTOITOTOBKU

[TpodeccuonanbHblil crangapT
«CrnenuanucT 1o 3JeKTPOXUMHYECKOU
3alIUTe OT KOPPO3UU JTUHENHBIX
COOPYKEHHUH U 0OBEKTOBY,
YTBEPKJICHHBIN ITPUKa30M MHUHUCTEpCTBA
TpyJAa ¥ COLMAJIbHOM 3alMThl Poccuiickoi
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MOIU(DHUITMPOBAHHBIX
METOIOB UCIIBITAHUI

®enepanuu ot 12.10.2021 No714Hh.

D Vnpasnenue cucremoi
AIEKTPOXUMHYECKOMN 3aIUThI JIMHENHBIX
COOPY)KEHHH ¥ 00BEKTOB (YPOBEHB
KBaJTHpUKAIIU — 7)

[TpodeccnonanbHbI cTaHAAPT
«Cnenuanuct B 00J1acTH pa3paboTKH,
COIIPOBOKJICHHS U MHTETPAIUU
TEXHOJIOTUYECKUX MTPOLIECCOB U
IIPOU3BOJICTB B 001acTH
MaTepHaIOBEICHUS U TEXHOJIOIUU
MaTepHaioBy, YTBEPKICHHBINA IPUKA30M
MuHucTepcTBa TpyAa U COLUATIBHON
3amuThel Poccuiickont Penepanuu ot
3.07.2019 Ne 4771.

B Pa3paboTka, cOnpoBOXICHUE U
MHTETpalys MHHOBAIIMOHHBIX
TEXHOJIOTHYECKUX MPOIECCOB B 00JIaCTH
MaTepHaJIOBEICHUS U TEXHOIOIUU
MaTepHaioB (ypoBeHb KBauukanuu — 7)
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B pe3ynbrate u3yueHus: AMCUUILIINHBI CTYACHT MarucTpaTyphl TOJIKEH:

3name:

- 001IMe CBEICHUS O BUIaX M CBOWCTBAX KOHCTPYKIIMOHHBIX MAaTEPUAIOB;

- OCHOBHBIC MICTOYHHUKH KOPPO3HMOHHOT'O BO3/CHCTBUS HA KOHCTPYKIIMOHHBIC MAaTEPUAJIBI,
WX Ka4eCTBEHHBIC M KOJMYCCTBEHHBIC XaPAaKTEPUCTUKH, METO/IBI U CIIOCOOBI MPOTHO3HPOBAHUS
HAJISKHOCTH 00OPYIOBAHMS U MIOCIEACTBUN KOPPOZMOHHOTO BO3ICHCTBUS,

- METO/bl MCCIEIOBAaHUA M KPUTEPUU OLIEHKH CTOMKOCTH METAJJIOB U CIUIABOB K
KOPPO3MOHHOMY MOPAXKEHUIO;

Ymemo:

- MPOU3BOJIUTD OIIEHKY KOPPO3HMOHHON CTOMKOCTH MAaTepUaiOB B arpECCUBHBIX CPEIax;

- MPOBOAUTH YCKOPEHHBIE KOPPO3UOHHBIE UCTIHITAHNUS,

- o0OpabaTeiBaTh  pe3yJbTaThl MOJSPU3AMMOHHBIX  HCCICAOBAHUH  AJIEKTPOIHBIX
MIPOIIECCOB;

Bnaoemn:

- METOJIaMH OLICHKH KOPPO3UOHHOTO MOBEJACHUS MAaTEPUAIIOB M MTOKPBHITUNA B KOHKPETHBIX
YCIIOBHSIX SKCIUTyaTaIuH.

- HaBBIKaMU pa0OTHI HA COBPEMEHHOM HCCIIEA0BATEIIHLCKOM 000PYIOBAHHH;

- HaBBIKAMH aHANIU3a U CUCTEMAaTU3allui OTEUECTBEHHBIX U MEXIYHAPOIHBIX CTaHIApTOB
Ha UCCJICIOBAHUE MATEPUAJIOB M TIOKPBITUH.

3. OFBEM JIUCHOUILJIMHBI U BUIbI YYEBHOM PABOTHI

O0BbeM TUCHHUIIIHHEI
Bup yuyeoHoii padoTbl Axan. | Acip.
3E
q, q,

O0masi Tpy10eMKOCTb 1M CHUILITHHbBI 2 72 94
KonTakTHas padora — ay1MTOPHbIE 3aHATHS: 1,42 ol 38,25
Jlexun 0,47 17 12,75
[TpakTuueckue 3anstus (I113) 0,47 17 12,75
Jlaboparopusie 3anstus (JI3) 0,47 17 12,75
CamocrosiTejibHasi padoTa 0,58 21 15,75
KonTakTHas camocTosiTenbHas paboTa 0,4 0,3

0,58
CamocTosiTenbHOE H3YUYEHHE Pa3/Ie0B AUCIUILINHBI 20,6 15,45
Buja nTOroBoro KOHTpoOJIs: 3a4eT ¢ OLEHKOM
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4. COOEP)KAHUE JUCIUITJINHBI

4.1. Pa3aesnl TMCHUILINHEBI U BUABI 3aHATHI

AKkazieM. 4acoB

Pa3nen nucuMnINHLI

Bcero

B T.4. B

dopme
np. NOAr.

Jlexknuu

B T.4. B

dopme
np. NOAr.

IIpak.
3aH.

B T.U. B

dopme
np. NOAT.

Jlao.
padoThI

B T.4. B

dopme
np. NOAr.

Cam.
padora

Pa3znen 1. Teopusi KOPPO3HOHHBIX
NPOLECcCoB

24

7

10

11

Kopposus. Buasl KOppo3noHHbIX
ITOBPEXKACHMM. THUITBI KOPPO3HOHHBIX
pa3pyIIECHHM.

10

1.2

Ornpenenenue, MPUINHBI, MEXAHU3M H
Mopdoitorus Kopposuu. [Ipsmbie
MOKa3aTeNI KOPPO3UU U KOPPO3HOHHOM
CTOMKOCTH.

1.3

OCHOBHBIE KHHETUYECKHE
3aKOHOMEPHOCTH 3JIEKTPOXUMHUYECKOM
KOPPO3UH.

14

Koppo3unonHast cTOMKOCTh METAIIJIOB U
cru1aBoB. CriocoOBI MOBBIIIEHUS
KOPPO3HOHHOM CTOMKOCTH METAJJIOB U
CILIABOB.

Pazgen 2. MeToabl HCCJI€I0BAHUSA
KOPPO3HOHHBIX MIPOLIECCOB

38

17

10

10

17

17

11

2.1

Koppo3unonnsie uccinenoBanus u
WCIIBITaHUsl METAJUIOB U CILJIABOB.

2.2

Metoasl ANeKTPOXUMHAYECKUX
HCCIIEA0BAHUN U KPUTEPUU OLIEHKHU
CTOMKOCTH METAJUIOB U CILUIABOB.
HccnenoBanue 3JIEKTPOXUMUYECKUAX
XapAKTEPUCTHK.

17

14




2.3

OneHka CTOHKOCTH MaTepralloB K
Pa3IMYHBIM BHIAM KOPPO3UH

23

10

10

10

UTOro

72

17

17

17

17

17

21
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4.2 Coneprxxanue pas3aesioB QM CHUATIINHbBI

Paszoen 1. Teopus Koppo3uonHbIX npoyeccos

Koppo3zus. Buabl KOppo3MOHHBIX MTOBPEKIACHHUI. TUIIBI KOPPO3UOHHBIX pa3pyIICHUH.

Omnpenenenue, TPUYMHBL, MEXaHU3M U Mopdoiorus Koppo3uu. lIpsmble mokaszarenu
KOpPpO3UM M  KOPPO3MOHHOW CTOMKOCTH. (OCHOBHBIE KHMHETHYECKHE 3aKOHOMEPHOCTHU
AIIEKTPOXUMHUYECKON Koppo3uu. Koppo3moHHas CTOHKOCTh MeTamioB M CIutaBoB. CriocoObl
IOBBIIIEHUS] KOPPO3MOHHOM CTOMKOCTM METaJUIOB M CIUIaBOB. ATMoc(epHas KOppo3Hs.
IlouBeHHass koppo3us. Pa3BuTue mpOLECCOB IOYBEHHOW KOPPO3UM CTald BO BPEMEHHU.
Kpurepuu onacHoctu u TpeOOBaHUS K BBIOOPY CPEICTB 3aIUTHI CTAIBHBIX TPYOOIPOBOIOB OT
NOYBEHHOH Koppo3uu. Kopposus, Bb3bIBacMas ONyXJalOIIMMH TOKaMHu. buokopposus.
KonraktHas koppo3us. O01mas 1 MeCTHasi KOppo3Hs.

Pazoen 2. Memoow uccnedoganusa Koppo3uOHHbIX NPOUECCOE

Koppo3nonnsle HccaenoBaHusT M HUCHBITAHUS METAUIOB M CIUIABOB. MeTtozsl
NEKTPOXUMHUUYECKUX HCCIIEIOBAHUM M KPUTEPUU OLICHKM CTOMKOCTM METaUIOB U CILJIaBOB.
HccnenoBanue 3IEKTPOXMMHMUYECKHX — XapakTepucTuk. Ilomsspu3anuoHHBIE HMCCIEIOBaHUS.
Kynonomerpuueckuii Meton ucnbiTaHui. CTaTUCTUYECKHE OLIEHKH KOPPO3MOHHON CTOMKOCTH.
VcnbiTaHus B KOPPO3UOHHBIX cpenax. McnbiTanus Ha atMocepHyto kopposuto. McnbiTanus Ha
JKUJKOCTHYIO KOppo3uio. McnblTaHus Ha KOHTAKTHYHO KOppO3uio. VcnbITaHus Ha INENEBYRO
Koppo3uto. McnblTanus Ha KOPPO3MOHHOE pacTpeckuBaHue. VcnbiTaHus Ha KOPPO3HOHHYIO
yCTanocTh. VcnpITaHUs Ha KOPPO3UIO O] HANpsDKeHUEeM. VcribiTanus Ha crienn(uaeckue BBl
Koppo3uu. HMcnblTaHusi Ha HUTTUHTOBYIO KOppo3uio. [cnblTaHuss Ha paccilauBarollyro
Koppo3uto. lcnbeiTaHuss Ha MEXKPHUCTAUIMTHYIO KOppo3uio. Koppo3moHHbIE HCHBITAaHUSA
UHTUOUTOPOB  Koppo3uu.  KoOppo3MOHHBIE — HMCHBITaHUS  JAKOKPACOYHBIX  IOKPBITHH.
Koppo3noHHBIE UCIIBITaHUS CPEICTB BPEMEHHOU IPOTUBOKOPPO3HOHHOM 3alUTHI.
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5. COOTBETCTBHUE COAEPKAHUA TPEBOBAHUSAM K PE3YJIBTATAM OCBOEHUA JUCHUTIJIMHBI

Pa3zgen | Pasnen
N(_’ B pe3y.]IBTaTe OCBOCHHUA JUCIHHUITJIINHBI CTYI[GHT JOJIKCH: 1 2
3HaTh:
1 |- oOmue cBeAeHMS O BUAAX U CBOMCTBAX KOHCTPYKIIMOHHBIX MaTePHAJIOB; +
— OCHOBHBIC UCTOYHHKHU KOPPO3MOHHOTO BO3/IEHCTBHS Ha KOHCTPYKIIMOHHBIE MaTepHUaJIbl, UX KaueCTBCHHbBIC
2 | KOJMYECTBCHHBIC XapaKTEPHCTHUKH, METOIbI U CIIOCOOBI IMPOTHO3UPOBAHMS HAIAEKHOCTH OOOPYIOBaHHS U + +
MOCJICACTBUI KOPPO3HOHHOTO BO3/ICHCTBUS;
3 — MCTOAbI HCCIICOAOBAHUA U KpI/ITepI/II/I OLICHKU CTOfIKOCTPI MCTAJIZIOB HW CIINIAaBOB K KOppOSI/IOHHOMy +
MTOPKCHHIO;
YMerh:
4 |- mnpou3BOAMTH OIEHKY KOPPO3SHMOHHON CTOMKOCTH MAaTEPHAJIOB B arPECCUBHBIX Cpeiax; + +
5 |- m[poBOANTH YCKOPEHHBIC KOPPO3UOHHBIE HCIIBITAHUS, + +
6 |- o0pabarbIBaTh PE3yNIbTATHI HOISPU3AIMOHHBIX HCCIIEAOBAHUI DIEKTPOIHBIX IPOIECCOB,; + +
Baagern:
7 | METOaMu OLCHKH KOPPO3MOHHOTO IOBEJCHMA MAaTepHalOB M IIOKPBITUM B KOHKPETHBIX YCIIOBHAX + +
JKCILTyaTaIuy;
8 |- mHaBbIkaMu pabOTHI HA COBPEMEHHOM HCCIIE0BATEIBLCKOM 000PYI0BAHNH; +
9 — HaBBIKAMH aHAJIN3a U CUCTCMATU3AI[MN OTCUCCTBCHHBLIX U MC)KIIYHapOI[HI)IX CTaHI[apTOB Ha UCCIICOO0BAHUC +
MaTEepUaIOB U MOKPBITUH.
B pe3ynbprare 0CBOCHUS AUCITUIUIMHBI CTYICHT JOJDKEH MPUOOPECTH cienytonme (npogheccuonaibhovie) KOMREMeHYyUU U UHOUKAMOPbl
UX OOCHUNCCHUA:
Kox n nanmenoBanue I1K Koa n HaumeHoBanue unaukaropa nocrukenus [K
I1K-1 Crnocobex obocHoBanHo | — TIK-1.2. YMmeer ycTaHaBIMBaTh 3aKOHOMEPHOCTH
(OCMBICIICHHO) UCIIOIB30BaTh  3HAHHUS | B3aMMOCBSI3H COCTaBa MAaTEPHAIIOB, KX CTPYKTYPHI U (PU3HKO-
OCHOBHBIX THUIIOB METAJIJTNYCCKHX, | MEXaHUYECKUX CBOMCTB, a TAaKXKE MPOTHO3UPOBATh U3MEHEHUE
10 |HemeramnMyeckMX ¥  KOMIIO3MLMOHHBIX | MX XapaKTEPUCTHK + +
MaTepHUaJIOB PA3JIMYHOTO HA3HAYCHHS, B
TOM YHCJI€ HAaHOMATEPUAJIOB I PEIlCHUs
npodeccuoHaNbHBIX 3aa4




— TIK-1.3. Bnageer HaBbIKaMH ONPEIEICHUS TEXHUYECKUX H
(DU3UKO-XMMHUYECKUX XapaKTEPUCTHK METAJIJINYECKHX,
HEMETAJNIMYECKUX Hu KOMITO3UIIMOHHBIX MaTepuaioB
pa3IMYHOTO Ha3HAYEHUS, B TOM 4YHCIIC HAHOMATEPHAIIOB, a
TaK)Ke Croco0aMu UX MOAU(PUIIMPOBAHUS

11

— TIK-2 Crocoben OCYIIECTBIISTh
palMoHaJIbHBIA  BBIOOP MaTepUaOB U
ONITUMU3UPOBATh WX PACXOJOBaHHE Ha
OCHOBE aHajM3a 3aJlaHHBIX  YCIOBUH
JKCIUTyaTallid MaTepUajoB, OIEHKA WX
HaJIE)KHOCTH, SKOHOMHYHOCTH u
9KOJIOTHYECKUX TOCIICICTBUN IPUMEHEHUS

— TJIK-2.1. 3maer cHoocoObl OIEHKUM  HAASKHOCTH U
JIOJITOBEYHOCTH MAaTEPUAIOB M KOHEYHBIX M3JCIHUH, UCIOJb3Ys
CBEICHHMS O  B3aUMOCBSI3M  COCTaBa, CTPYKTYpBl |
9KCILTyaTaI[AOHHBIX CBOMCTR.

12

— TIK-3 CriocoOeH OCyIIeCTBISATh aHAIH3
HOBBIX TEXHOJIOTHIA IPOM3BOJICTBA
MaTepHUaJIOB u pa3pabarbIBaTh
PEKOMEHJAaMU TI0 COCTaBy M CIIOCOOaM
00paboTKu KOHCTPYKIITUOHHBIX,
HHCTPYMEHTAJIbHBIX, KOMIIO3HIIMOHHBIX U
WHBIX MaTEPUAJIOB C LIEJIbIO TIOBBIIICHHS UX
KOHKYPEHTOCIIOCOOHOCTH

— TIK-3.3. Bnageer cOBpeMEHHBIMU METOJAMHU HCCIIEIOBAHUS
MaTEpHUAaJIOB, HABBIKAMU CTAaTHCTUYECKOW 0OpaOOTKHM M aHaIM3a
pe3yabTaTOB UCCICHOBaHMA, (DOPMYJIHUPOBAHHUS BBIBOJIOB U
3aKJTFOYCHUHN, 0(DOPMIICHUSI OTYETHON JOKYMEHTAIIHH.

13

— [IK-4. CnocobeH ouneHUTh (QaKTOpHl,
OPUYMHBI M CIEACTBUS  KOPPO3HMHU
pPa3NUYHBIX MaTepUaIOB UM  TOKPBITHH,
OCYLIECTBIATh  KOMIUIEKCHBIH  aHalu3
KOPPO3HOHHOTO COCTOSIHUSI 00OpYyIOBaHUS
1 9(PeKTUBHOCTH CMOCOOOB 3aLTUTHI OT
KOppO31H, BEIOUpATh ONTUMAJIbHBINA CIIOCO0
KOPPO3MOHHON 3alUThl C NPUMEHEHHEM
COBPEMEHHBIX TEXHOJIOTHIA "
MHHOBAIIMOHHBIX MaTepUAJIOB

— [IIK-4.1. 3naer TeopeTHYECKHE OCHOBBI IIEKTPOXUMHUU U
KOPpPO3HMH,  DJIEKTPOOCAXKJEHHs ~ METAlJIOB M CIUIABOB,
(GhOpMHUPOBAHHS XUMUYECKUX H KOHBEPCHOHHBIX TIOKPBITHIA

— [IK-4.3. Brnageer HaBbIKaMH OINpeAENEeHUS KOPPO3UOHHOMN
CTOMKOCTH, 3allUTHOM CHOCOOHOCTHM  METAJUIMYECKHX MU
HEMETAUNTHIECKUX MaTEPUAIOB M MMOKPBITHI
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— TIIK-5. Cmnocoben pa3pabareiBaTh U
BHEIIPATh TEXHOJIOTHYECKHE IPOIECCHl B

— [TIK-5.3. Bnageer HaBbIKaMu MOJATOTOBKH IOBEPXHOCTU K
HAaHECCHHUIO TIOKPBITHM, KOHTPOJS UX KauyecTBa, MPUHATHS

obnactu 3alIUThI oT KOpPpO3UU; | pELIEHU 110 KOMIIOHOBKE JIMHUN HAHECEHUs 3allUTHBIX
14 |ocymiecTBiATh BBIOOp MaTepUa’oOB sl | METAJUTMYECKUX M HEMETAIUTMYCCKHUX MTOKPBITHIA
U3TOTOBJIEHUS OCHOBHOTO u
BCIIOMOTaTeIbHOTO o0opyloBaHUs U
KOMMYHHUKAIIMOHHBIX CETEH
- [IIK-6 Criocoben ompenenatb| — IIK-6.1. 3naer TpeboBaHUS K (QYHKUMOHAIBHBIM |
(GyHKLIMOHATIbHBIE u KOPPO3UOHHBIE | KOPPO3HOHHBIM XapaKTEPUCTUKaM OOOpYIOBaHUS, MaTepUaIOB
XapaKTePUCTUKU 000pyi0BaHus, | U MOKPBITUH, CIIOCOOBI KOHTPOJISA, a TAKXKE PErJaMEeHTHPYIOIINE
MaTepuaioB U IOKPBITUH, ONpEeAessATh UX| UX HOPMATUBHBIE JOKYMEHTHI.
15 |cooTBETCTBIE 3asBIICHHBIM
NOTPEOUTENBCKUM XapaKTepUCTUKAM;
OCYILIECTBIIATD KOHTPOJIb KayecTBa

MAaTepUaAIOB U TMOKPBITUM C MPUMEHEHUEM
M3BECTHBIX U MOAU(UIIUPOBAHHBIX METOJOB
HUCIIBITAaHUN
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6. IPAKTUYECKUE U JIABOPATOPHBIE 3AHATUSA

6.1. IlpakTHYecKue 3aHITUSA
IIpuMepHBIE TEMBI IPAKTUYECKUX 3AHATUM 110 JUCLUIUIMHE

Ne Ne paznena o
HanmeHnoBaHue npakTUUECKUX 3aHATHIA Yacel
/1 | AUCUIUTUIHBI
1 1 Koppozus.  Bugasl KOPPO3HOHHBIX NoBpexJIeHUH.  Turbl 4
KOPPO3UOHHBIX Pa3pyIICHUI.
2 1 Onpenenenue, NPUYUHBI, MEXAHU3M U MOPQOJIOTUS KOPPO3UH. 3
IIpsiMble MOKa3aTeau KOPPO3UU U KOPPO3UOHHONU CTOMKOCTH.
3 5 Koppo3uonnble wuccieoBaHUs U HCIOBITAHUS METAUIOB U 5
CILJIABOB.
MeToapl  ANEKTPOXUMUYECKUX HCCIEOBAaHUM U KpUTEpHUU
4 2 OLICHKM CTOMKOCTM METauIOB M cIulaBoB. MccienoBanue 2
INEKTPOXUMHUYECKUX XapPaKTEPUCTHK.
S 2 OrneHka CTOMKOCTU MaTepUalioB K pa3jIMuHbIM BHJIaM KOPPO3UU 6
6.2 JlaGopaTopHbIe 3aHATHSA
[IpumepHbIe TeMbl Ta0OPATOPHBIX 3aHITHIA MO TUCIUIUINHE
Ne Ne paznena N
HaumeHoBaHMe MPaKTUYECKUX 3aHATUN Yacel
/11 | AMCUMILIUHBI
MeTonbl  AICKTPOXMMHUYECKUX HCCICAOBAHUH W KPUTCPHUH
1 2 OLICHKM CTOWKOCTM METaJJIOB U CIUIaBoB. VccnempoBanue 7
IEKTPOXUMHUICCKUX XaPAKTCPUCTHK.
2 2 OueHKa CTOMKOCTH MAaTepUajIoB K pa3jauyHbIM BHIaM KOPPO3UU 10

7. CAMOCTOSTEJIBHAS PABOTA

CamocrodrenbHas paboTa MPOBOJUTCA € LENbI0 YIIIYOJeHUs 3HAHUN MO AMCLUIUIMHE U
IIPEAyCMaTpPUBAET:

— O3HAKOMJIEHHE U NMpopabOTKy PEeKOMEHI0BaHHOM JIUTEpaTyphl, paboTy ¢ 3JIEKTPOHHO-
OMOIMOTEYHBIMU CHCTEMaMHM, BKJIIOYash MEpeBOAbl MYyOJMKAaIMil M3 HaydHbIX KYpHAJIOB,
UTHpYeMbIX B 06a3zax Scopus, Web of Science, Chemical Abstracts, PUHII;

— TOCEIIEHNE OTPACIEBBIX BBICTABOK U CEMUHAPOB;

— yuacrue B cemuHapax PXTY um. . MenneneeBa 1o tTeMaTuke TUCLUIIIIUHBL;

— TMOATOTOBKY K BBIIOJHEHHIO KOHTPOJIBHBIX PabOT M0 MaTepHaiy JEeKIMOHHOTO Kypca;

— MOJrOTOBKY K claue 3auema c oyenkou (1 cemecTp) 1Mo JUCIHILUIHHE.

[InanupoBaHue BpPEMEHUM Ha CaMOCTOSITENIbHYIO PadOTy, HEOOXOAMMOIO Ha H3Yy4EHUE
JUCLMIUINHBI, CTYAE€HTaM JIydll€ BCEro OCYIIECTBIATh Ha BECb IME€PHOJ H3Y4YCHMS,
IIpeayCMaTpuBas MPU STOM PETyJIPHOE NOBTOPEHHE IPONAEHHOro Mmarepuana. Marepuadn,
3aKOHCHEKTHPOBAHHBIA Ha JIEKIHSIX, HEOOXOAMMO pPEryJsipHO JONOJHATh CBEICHUSIMU U3
JUTEpaTypHBIX HCTOYHHUKOB, IIPEJICTaBICHHBIX B paboueil mporpamme. Ilpu pabote ¢
YKa3aHHBIMM MCTOYHHMKAMHM PEKOMEHAYETCS COCTaBJIATh KpAaTKUM KOHCIEKT MaTepuaina, ¢
00s13aTenbHBIM (PUKCUpOBaHUEM OMOIHOrpadUUecKuX JaHHBIX HCTOYHHKA.

8. MPUMEPBI OHEHOYHBIX CPEJICTB JJIs1 KOHTPOJISA
OCBOEHMA JUCIHAIIJIMHbI

COBOKyrIHaSI OICHKa II0 AUMCHUIIIIMHE CKJIaAbIBACTCA H3 OICHOK 3a BbIIIOJIHCHHUC
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KOHTPOJIBHBIX paboT (MakcumanbHas oreHka 30 6amioB), pedepara (MakcumanbpHas oneHka 12
0aioB), 7a0OpPAaTOPHOTO MpPAaKTUKyMa (MakCHMMaibHas OICHKa 18 OamioB) M HUTOTOBOTO
KOHTPOJIA B popMe 3auema c oyenkou (MakcumaiibHas oreHka 40 6ajuioB).

8.1. IlpumepHasi TeMaTHKA pedepaTHBHO-AHATUTHYECKOH PadoThI.

1 3ammra or koppo3uum B MeauuMHE. McnblTaHus 3yOONpPOTE3HBIX W HMMILJIAHTALMOHHBIX
MaTepHaloB.

2 3ammra OT KOpPpO3MM B HEQTSIHON NMpPOMBINUICHHOCTH. TpeboBaHUs K BBHIOOPY METANIOB U
CIIaBOB, TPEOOBAHUS K 3AIUTHBIM JIAKOKPACOYHBIM MTOKPBITHSIM.

3 3ammTa 0T KOppo3uu TpyOoompoBojoB. TpeOoBaHMs K KaToAHOHM 3amure. TpeGoBaHus K
Hapy>KHBIM 3aIIUTHBIM OKPBITUSIM.

4 3amuTa OT KOPPO3UH B CTPOUTENILCTBE.

5 3ammra OT KOPpO3WH B SJEPHOM PHEpreTHKe. McnbITaHus IUPKOHUEBBIX CIUIABOB B BOJIC.
HcnblTanus cTanei u CriiaBoB JUisl iAEPHON SHEPreTUKH.

6 VcnblTanus HHrHOMTOPOB KOPPO3UH VIS 3ALIUTHI B aTMOC(EPHBIX YCIOBHSIX.

7 HcnblTanus HUHTUOUTOPOB KMCIOTHON KOPPO3UH.

8 HcnpITanusi HHTHOUTOPOB BOJTHO-HE(PTSIHBIX CPEI.

9 Koppo3uoHHbIE UCIIBITAaHKS HA KOPPO3UOHHOE PacTPEeCKUBAHUE

10 Koppo3noHHBIE HCIIBITAHHUS CPEJCTB BPEMEHHOM MTPOTHBOKOPPO3HOHHOM 3aIUTHI

11 3amura oT MUKPOOHOI KOPPO3UH U OUOTIOBPEKACHUIA

12 MexayHapoIHbIE IPOTPAaMMbl MOHUTOPHHTA 3aTPS3HEHHII aTMOC(EPHI.

13 Koppo3noHHbIE CTAaHIIMU U UCHIBITATEIbHbIEC KAMEPBI.

14 VccnenoBaHust >kapOCTOMKOCTH METAJIJIOB.

15 JluarHoctuka KOppO3HOHHBIX PA3pyLIEHUN METANINYECKUX MaTepUaIOB.

16 CriocoObI 3amUThl METAIOB OT T'a30BOI KOPPO3UH.

17. Onpenenenue KOPPO3UU MO U3MEHEHUIO SJIEKTPUUECKOIO COPOTUBIICHHUS.

18. Ompenenenue KOpPpO3WU 1O HM3MEHEHHIO OTPAXKATEIBHOW CIIOCOOHOCTH TIOBEPXHOCTH
MeTajia.

19. O6ume TpeboBaHUS K METO/IaM KOPPO3UOHHBIX MCITBITAHHH.

20. Koppo3sus u ee posib B HApOJTHOM XO3HCTBeE.

8.2. IlpuMepbl KOHTPOJILHBIX BONPOCOB IS TEKYIIEr0o KOHTPOJISI OCBOCHUS TMCIUIIIMHbI
JUist  TeKymero KOHTPOJS TPEeIXyCMOTPEHO 2 KOHTPOJIBHBIX paboThl (1O OJHOU
KOHTPOJILHOM paboTe Mo KaxaoMy paszieny). MakcumalnbHas OLEHKa 32 KOHTPOJbHBIE paObOThI
30 6amoB, mo 15 6anmoB 3a KaXayIo padboTy=

Kontponbnass pabora Nel cocTouT u3 JBYX BONPOCOB, MpPeaycMaTpUBAIOLINX
pa3BEPHYTHIN OTBET, OTHOCAIIUXCS K U3y4aeMOMY Pa3/ieiy JUCLUILINHEL.

Bapuant Ne 1
1. Koppo3susi, Be3biBaeMast O1y>K1al0IUMH TOKaMH.
2. [Tpsimble MoKa3aTeNnyu KOPPO3UU U KOPPO3SHOHHOM CTOMKOCTH.

Bapuant Ne 2

1. Atmocdepnas koppo3us.

2. Mexanu3m 1 MOp(OI0rus KOppo3Uu.

Bapuant Ne 3

1. CnocoOb! NOBBIIIEHHUS] KOPPO3UOHHON CTOMKOCTH METAJIJIOB U CIIJIaBOB.
2. buokoppo3susi.
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Bapuant Ne 4
1. ITouBenHnas xoppo3us. Pa3BuTue npoueccoB NOYBEHHOW KOPPO3UHU CTaJIM BO BPEMEHHU.
2. OCHOBHbBIE KHUHETHYECKHE 3aKOHOMEPHOCTH 3JIEKTPOXUMHUUECKON KOPPO3HHU.

Bapuant Ne 5

1. Kpurepuu onacHOCTH U TpeOOBaHUS K BEIOOPY CPEICTB 3alUTHI CTAIBHBIX TPYOOIIPOBOIOB OT
MOYBEHHOI KOPPO3HH.

2. Ilpn4nHbBl BOBHUKHOBEHUS KOPPO3UH.

KonrponsHast pabora Ne2 cocToMT H3 JABYX BOIPOCOB IPEIyCMaTPUBAIOLINX
pa3BEpHYTHIM OTBET, OTHOCAIIMUXCS K U3y4aeMOMY pa3zieny AUCLHUILUINHBL.

Bapuant Ne 1
1. UcnipiTanus Ha aTMOCEPHYIO KOPPO3HIO.
2. CTaTUCTUYECKHE OIICHKW KOPPO3MOHHON CTOMKOCTH.

Bapuant Ne 2
1. UcnibiTanust Ha TUTTUHTOBYIO KOPPO3HIO.
2. McnipiTaHusl HA MEKKPUCTAITUTHYIO KOPPO3HUIO.

Bapuant Ne 3
1. UcnibiTanust Ha KOHTAKTHYIO KOPPO3HIO.
2. UccrnenoBanue 31EKTPOXUMUYECKUX XapaKTEPUCTHUK.

Bapuant Ne 4
1. [Tonsipu3anmoOHHBIEC UCCIIETOBAHMS.
2. McnipiTaHus Ha MIEIEBYIO KOPPO3HUIO.

Bapuant Ne §

1. UcnibiTanust Ha KOPPO3UOHHYIO YCTAIOCTb.

2. MeTopl AIIeKTPOXUMUYECKUX UCCIIEeIOBAaHUI U KPUTEPUU OIICHKH CTOMKOCTH METAJIIOB
CILJIaBOB.

8.3. Bonpochl /17151 HTOrOBOr0 KOHTPOJISI 0CBOEHHS TUCHUTLINHBI (1 cemecTp — 3auem ¢
OUECHKOIL).

buner BxitouyaeT KOHTpPOJIbHBIE BOMNPOCHI MO pa3aenam 1 m 2 pabodeil mporpammbl
JUICITUTUIMHBI B COIEPIKUT 2 Bompoca. 1 Bompoc — 20 6amios, Borpoc 2 — 20 6auios.
Buael KOppo3HOHHBIX MOBPEXAEHUIN. THUITBI KOPPO3ZHOHHBIX pPa3pyLIEHUN.
Omnpenenenue, IpUUUHBL, MEXAHU3M U MOP(OIOTHSI KOPPO3HH.
[Tpsimble OKa3aTENN KOPPO3UU U KOPPO3MOHHOW CTOMKOCTH.
OcCHOBHbBIE KHHETHYECKHE 3aKOHOMEPHOCTH 3JIEKTPOXUMHUECKON KOPPO3HH.
Koppo3noHHast CTOMKOCTb METAJIJIOB U CILIABOB.
CrniocoObI MOBBINIEHUSI KOPPO3UOHHOM CTOMKOCTH METAJIJIOB U CILIABOB.
ATMochepHast Koppo3usi.
ITouBeHHas kOoppo3us. Pa3zBuTHe NpoLeccoB NOYBEHHOM KOPPO3UHU CTAIM BO BPEMEHH.
Kpurepuu onacHocTd 1 TpeOOBaHUS K BIOOPY CPEICTB 3AIIUTHI CTAIBHBIX TPYOOIPOBOJOB OT
MTOYBEHHOUN KOPPO3UHU.
9. Koppo3sus, BeI3bIBaeMast OJ1yKJaroIuMU TOKaMH.
10. buokoppo3us.
11. KoHTakTHast KOppO3usl.
12. O06urast ¥ MeCTHAst KOPPO3HSL.

NN E
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13. Koppo3noHHbI€ UCCIIeA0BAaHUS U UCTIBITAHUS METAJJIOB U CIJIABOB.

14. MeTo/1bl 371€KTPOXUMHUECKUX UCCIEA0BAaHNN U KPUTEPUH OLIEHKH CTOMKOCTU METAJJIOB U
cruaBoB. MccnenoBaHue 31eKTPOXMMUYECKHX XapaKTePUCTHUK.

15. [longpuzanroHHbIE UCCIEA0BAHUS.

16. KynonomeTprdeckuii METOT UCTIBITAHUH.

17. Cratuctudeckue OLEeHKH KOPPO3UOHHON CTOMKOCTH.

18. HcnbiTanus B KOPPO3UOHHBIX Cpeiax.

19. UcnibiTanus Ha aTMOC(HEPHYIO KOPPO3HIO.

20. VicnplTanus Ha )KUAKOCTHYIO KOPPO3HIO.

21. VctibITanusi HA KOHTAaKTHYIO KOPPO3HIO.

22. VcuipITaHus Ha IMIEJIEBYI0 KOPPO3HIO.

23. UcniplTanus Ha KOPPO3UOHHOE PACTPECKUBAHHE.

24. ViciplTaHKs HAa KOPPO3UOHHYIO YCTaJIOCTb.

25. VicniplTanus Ha KOPPO3UIO MO HAIPSKCHUEM.

26. VicnipiTanus Ha criequdryueckue BUbl KOPPO3HUHU. VcIbITaHUS Ha HTUTTUHTOBYIO KOPPO3HUIO.
HcnplTaHus Ha pacciianBarollyo Koppo3uto. McnblTaHus Ha MEKKPUCTAIUIUTHYIO KOPPO3HUIO.
27. Koppo31OHHbIE UCIIBITAHUSI HHTHOUTOPOB KOPPO3UH.

28. Koppo3roHHbBIE HCITBITAHHS JTAKOKPACOYHBIX TOKPBITHH.

29. Koppo31oHHbIE UCIIBITAaHUSI CPEJICTB BPEMEHHOM IPOTUBOKOPPO3MOHHOMN 3aIIUTHI.

MakcuManbHOE KOJIUYECTBO 0aJljIoB 3a 3auem ¢ ouenkou — 40 6aios.
@DOHJ OLEHOYHBIX CPEICTB NMPUBEIACH B BHJE OTICIBHOTO JOKYMEHTA, SBISIOMIETOCS
HEOTHEMJIEMOM YaCThI0O OCHOBHOM 00pa30BaTeIbHOM IPOrPAMMEI.

8.4. CTpykTypa u npuMepbl 6WJ1eTOB 111 3auema ¢ ouenkoil (1 cemectp).
3auem c ouenxour no nucuuinae «Teopusa Koppo3uu u Memoovl UCCAE008AHUAY
npoBOIUTCS B 1 ceMecTpe M BKIIOYAEeT KOHTPOJIBHBIC BOMPOCHI MO pasnenam 1 u 2 pabodeid
nporpamMmbl JUCHUITIIMHBI. buier IJIA 3auema ¢ 01{81—”('012 COCTOUT U3 2 BOIIPOCOB, OTHOCAIIINUXCS
K yKa3aHHBIM pa3zieliaM.

[Tpumep OGunera 11 3auema ¢ OyeHKoI:

«Ymeeparcoaro» Munucmepcmeo nayku u evicuiezo oopazosanui PO
Poccniicknii XUMHKO-TEXHOJIOTHYEeCKHUH YHUBEPCUTET
umenu JI.U. MenjesieeBa
Kadenpa MvHHOBaLIMOHHBIX MATEPHAJIOB M 3aIIMTHI OT
KOppo3uu
22.04.01 MaTtepuaJjioBe/ieHHe U TEXHOJIOTHH MaTepPHAJI0OB
IIporpamma — « IHHOBAaIMOHHBbIE MATEPHAJIbI M 3AIUTA OT
KOPPO3Hu»

Teopusi KOPPO3UH M METObI HCCJIEIOBAHUS

3as. kagheopoti
T.A. Barpamsn

(IMoamucsk)

« » 2025T.

buier Ne 1
1. Ilpsameble noka3aTenu KOPpO3UU U KOPPO3UOHHON CTOMKOCTH.

2. UcnpiTanns Ha criennuveckre BUABI KOppo3uu. VcrbITaHusT Ha MATTHHTOBYIO KOPPO3HIO.
HcnplTanus Ha paccilanBarolyr0 Koppo3uo. McnelTanus Ha MEXKKPUCTAJUIMTHYIO KOPPO3HIO.

9. YYHEBHO-METOJUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI

9.1. PexoMeHayemasi JuTepaTypa
A. Ocnoenas numepamypa
1. A6pamoB A.A., I'puropsa H.C., Barpamsn T.A., CmupnoB K.H. Mertoasl KoHTposs u
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WCIIBITAaHUS DJICKTPOXUMHUYCCKUX M KOHBEPCHOHHBIX MOKPHITHI: yueo. mocodue. M.: PXTY um.
J.N. MenneneeBa. 2016. 212 c.

2. ®Ou3MYECKHEe METOJbl B MCCIECAOBAHUSIX OCAKICHUS U KOPPO3UU METAJUIOB [DIIEKTPOHHBIN
pecypc]: yuebnoe mocobue / C.C. Bumorpamoma, P.A. Kaiigpukos, A.H. Makaposa, Bb.JL
Kypasnes. — Kazans: KHUTY, 2014. — 144 c.

3. DJEeKTpOXMMHUUYECKHE METOJbl HCCIEAOBAHUS JIOKAJbHOM KOPPO3UHM MACCUBUPYIOIIUXCS
CIUJIABOB U MHOTOCJIOMHBIX CHUCTEM [DIEeKTpOoHHBIN pecypc|: monorpadwus / P.A. Kaiinpukos,
b.JI. Xypasnes, C.C. Bunorpanosa, JI.P. Hazmuesa. — Kazans: KHUTYVY, 2013. — 144 c.

/Jlonoanumenshan numepamypa

1. TOCT 9.302-88. ITokpbITHSI METAUTMYECKUE W HEMETAJUTMYECKUE HEeOpraHudecKre. MeTo bl
KOHTpOJIA [ DJIEKTPOHHBIN pecypc]. 6.

2. CrappapTu3aius B TEXHOJOTMH 3JIEKTPOXUMHUYECKHX MPOU3BOJACTB M 3aIUTE OT KOPPO3UU:
yuebnoe nocobue / H. b. bepesun, XK. B. Mexesuu, A. ®@. JIpecBsianukos, E. B. IlerpoBa. —
Kazanp: KHUTY, 2018. — 100 c. — ISBN 978-5-7882-2596-8. — TekcT: anekTponHbiii // JlaHs:
AIIEKTPOHHO-OMOIMOTEYHAS CUCTEMA.

3. Koppo3ust u 3amurta oT Koppo3uu: yued. mocobue ans By3oB / U.B. Cemenora, I'.M.
®nopuanosuy, A.B. Xopomunos; nox pea. U.B. Cemenosoii. — M.: @uzmatiut, 2002. — 336 c.

9.2. PekoMeHayeMble HCTOYHUKHN HAYYHO-TeXHUYECKOH HH(OpMALUU
. Pa3naTtouHblil MIUTFOCTPATUBHBIN MaTEepHUal K JICKIUSIM
. IIpe3eHTanuu K JIEKUHUAM

N —

Kypuanot
. l'anpBanoTexHuka u 06padoTka nosepxHoctu. ISSN 0869-5326
. Kopposus: matepuansr, 3ammra. ISSN 1813-7016
. Corrosion Science. ISSN 0010-938X
. [IpakTuka npoTuBOKOppOo3noHHOH 3amuTel. ISSN 1998-5738
. OU3UKOXUMHUS TTOBEPXHOCTH U 3amuTa Matepuaios (¢ 2008 r.). ISSN 0044-1856
. Corrosion Engineering Science and Technology. ISSN 1478-422X
. Corrosion Reviews. ISSN 03346005
. Materials and Corrosion - Werkstoffe und Korrosion. ISSN 00432822

CO~NO DN W —

Hnmepnem-pecypcol
http://bookfi.org/g/ - BookFinder. Camas OGonbiiasi snekTpoHHas OubiuoTeka pyHera. [Tomck
KHHT U KypHAJIOB
http://www.rsl.ru - Poccuiickas I'ocynapctBennas bubnnoreka
http://www.gpntb.ru - TocynapcTBeHHas my0OauyHas HAydHO-TEXHUYeCKass Onbnunoreka Poccun
http://lib.msu.su - Hayunas 6ubiaroreka MOCKOBCKOTO TOCYIapCTBEHHOTO YHHBEPCUTETA
http://window.edu.ru - TlomHoTekcTOBasi OHONMOTEKAa YYEOHBIX U Y4EOHO-METOJAUYECCKUX
MaTepHaioB
http://www.fips.ru/cdfi/fips2009.dll - Caiir ®UIIC. Undopmarus o maTeHTax
http://findebookee.com/ - mouckoBas cucTema 1Mo KHUTam
http://elibrary.ru - Hayunas snekTponHas 6ubimoreka

9.3. CpeacrBa obecneyeHUs1 OCBOEHHSI AUCHUTIIUHBI
Jns peanuzanuu y4eOHON MporpamMmbl MOATOTOBIIEHBI CIEIYIOIIME CPEICTBA OOecTeueHus
OCBOCHHUS NTUCHUIIIINHBI.
- KOMITBIOTEPHBIC MTPE3CHTAIIMHA WHTEPAKTUBHBIX JIEKIU (8 mIT).
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10. IEPEYEHb HH®OPMAIIMOHHBIX TEXHOJIOT' UM,
HNCIHHOJIB3YEMBIX B OBPA3OBATEJIBHOM INPOLECCE

HNudopmannoHuyro MOJIICPIKKY U3yYeHUS JUCHIUTUTAHBI OCYIIECTBIISIET
Nudopmanmonno-oudamoreunsiii nentp (MBL)) PXTY wum. .M. MenneneeBa, KOTOPBIA
oOecrieynBaeT OOY4YaIOUIMXCS OCHOBHOM y4eOHOH, y4eOHO-METOAMYECKOH U Hay4yHOH
JUTEepaTypoil, HeOOXOIUMON JUIsl OpraHu3alu 00pa30BaTEILHOrO MpoIecca MO JTUCIUILUIUHE.
OO6muii 06vem mHOTOOTpacieBoro Gormaa MBI ra 01.01.2025 1. cocraBnsier 1 563 142 k3.

®onn HUBIL] pacnonaraer ydeOHOH, y4eOHO-METOIUYECKOW W HAyYHO-TEXHUYECKOMN
aUTepaTypoil B (hopMe MEeYaTHBIX M 3JCKTPOHHBIX M3IAHUH, a TAaKXKe BKIIOYAeT o(UIIMaNbHbIE,
CIpaBOYHO-OMOIMOrpaduueckue, CreluaIu3upOBaHHbIE OTEYECTBEHHbIE U  3apyOeKHbIE
nepuoandeckue W uHpopManmonHele u3naHus. WBI[  obecnmeumBaer  jmoctym K
npodeccuoHanbHbIM 0a3aM JaHHBIX, HH(OPMALMOHHBIM, CIIPABOYHBIM U MOMCKOBBIM CUCTEMAaM.

Kaxnp1ii oOyuaromuiicss obecriedeH CBOOOAHBIM JOCTYIIOM U3 JII000M TOYKH, B KOTOPOH
UMeeTcs JOoCTynm K ceth MHTepHeT W K 3JeKTpoHHO-OuOGamoreunoit cucreme (OBC)
YHuUBepcuTeTa, KOTOpas COJCPKHUT pa3IMYHbIe H3JaHUS 10 OCHOBHBIM H3Y4aeMbIM
TUCIUIUIMHAM U c(hOpMHpOBaHA MO COTJIACOBAHUIO C MpaBooOIafaTe s IMI y4eOHON U ydueOHO-
METOAMYECKOH JINTEPaTyPHI.

Jns  Oonee TMONMHOTO M ONEPAaTUBHOTO  CIPaBOYHO-OMOIHMOrpaduueckoro
uH(popmanmoHHoro odciyxuBanus B MBI peanuzoBana TexHogOrus DJIEKTPOHHOM TOCTaBKU
JIOKYMEHTOB.

[TonmHplii TepedeHb DIEKTPOHHBIX WH(POPMALMOHHBIX PECYpCOB, HCIONb3yEMBIX B
nporecce 00y4eHus, MPeICTaBIeH B OCHOBHOW 00pa30oBaTeNIbHOM Mporpamme.

11. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JTUCIOUIIJIMHBI

B coorBeTcTBUM ¢ yueOHBIM IUIAHOM 3aHATUS NO aucuuivivHe «Teopus koppo3uu u
Memoobl Ucc1e008aHUA TIPOBOIITCS B PopMe JISKINH, TPAKTUIECKUX, JTA0OPAaTOPHBIX 3aHATHH
U CaMOCTOSITEIbHON paboThl 00Y4aroLIerocs.

11.1. O6opynoBanue, He00X0AUMOE B 00pa30BaTeILHOM NpoIecce:
DNEeKTPOHHBIC cpeacTa JIEMOHCTpAIHH (KoMITBIOTED co CpeacTBaMu
3BYKOBOCIIPOM3BE/ICHHUS, IPOEKTOP, KpaH) U yueOHast MeOeb.
Crnennanu3upoBaHHoe  Ja0OpaTOpHOE  HCCIENOBATENLCKOE M HCIBITATENIbHOE
o0opyoBaHue.

11.2. YueOHO-HATISAAHBIE IIOCOOHS:
KommiekT mpeseHTanuii K JEKIHsAM; Ha0Opbl OOpa3IOB pa3IUYHBIX MaTEPUATIOB M
MTOKPBITHH.

11.3. Komnbrorepbl, HHPOPMAIIMOHHO-TEJIEKOMMYHHKANMOHHbIE CETH, allllapaTHO-
NporpamMMHbI€ H ayIMOBU3YyaJIbHbIE CPEACTBA:

IlepconanbHble KOMIBIOTEPBI, YKOMILIEKTOBaHHbIE npourpeBarensiMu CD u DVD,
IOpUHTEpAMH M T[POTPAMMHBIMH  CpPEACTBAMH, IPOEKTOPHI, OSKPaHbl; ayAUTOPHUH CO
CTAllMOHAPHBIMHU KOMILIEKCAMH OTOOpaxKeHUs1 MH(OPMAIIHH C JIF0OOTO 3JIEKTPOHHOTO HOCUTEIIS;
WEB-kameps1; 1udpoBoit ¢oroannapar; KONUPOBaJIbHBIE amnmaparbl; JIOKaJdbHasi CETh C
BbIX010M B MIHTEpHET.

11.4. IleyaTHbIE U JIEKTPOHHBIE 00pa3oBaTe/bHbIEe U HHPOPMALIMOHHBIE PeCypChI:
NudopmaninonHo-MeTOIMYECKHE MaTepHalibl: ydeOHble MOCOOMS MO JUCHUIUIMHAM
BapHaTUBHOW YacTH IMPOrPAMMBbI; METOJAMYECKHUE PEKOMEHAALNU K MPAKTUYECKUM 3aHSITHSIM;
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pa3aTovyHbIi MaTepual K JIEKIIMOHHBIM Kypcam;

JNEKTPOHHBbIE Yy4YeOHblE W3JaHUA IO

TUCITUTIIIMHAM BapUATUBHOMN YaCTH, HAYYHO-TIOMYJISIPHBIC DJICKTPOHHBIC U3IAHMSL.

DneKTpoHHBbIE 00pa3zoBaTeNbHBIE pecypchl: KadeapanbHble OMOIMOTEKH 3IEKTPOHHBIX
W3IaHUM 10 JAMCHUIUIMHAM BapUATUBHOM 4YAaCTH; AJICKTPOHHBIE NPE3EHTAlMU K paszjesiaMm
JIEKIMOHHBIX KYpCOB; y4eOHO-METOAMYECKHE pa3paboTku Kadeapbl B 3JIEKTPOHHOM BHJIE;
OYKJIETBI U KaTaJoru 000pyI0BaHUS, CIIPABOYHUKH 10 CHIPHEBBIM MaTepHajiaM, CIIPAaBOYHUKH I10
HAWIYYIIUM JIOCTYIHBIM TEXHOJIOTHSM 3JIEKTPOXUMUYECKUX MPOU3BOJCTB; CIIPABOUHBIE
MaTepHualibl B IEYATHOM U 3JIEKTPOHHOM BHUJIE.

11.5. IlepeyeHb JULEH3MOHHOTO POTPAMMHOIO0 00ecreYeHn s :

[Tonubplii  mepeyeHb

B OCHOBHOH 00pa3oBaTeIbHOM porpamMmme.

JIMOCH3UOHHOI'0  IIPOIrpaMMHOI'0 obecnieueHus IIpEaACTaBJICH

12. TPEBOBAHMUS K OHEHKE KAYECTBA OCBOEHMUSA NTPOT'PAMMBI

HaumenoBanue ®opMbI U METOAbI
OcHOBHBIE IOKA3aTEJIH OLIEHKH
pa3aesion KOHTPOJISI M OLEHKH

Pasznea 1. 3naem:

Teopust KOpPpPO3MOHHBIX — o0mme cBeaeHus o Bugax u | OueHka 3a

MPOLECCOB CBOMCTBAx KOHCTPYKIIMOHHBIX | KOHTPOJIbHBIE pabOThI
MaTepHUaJIoOB;
— OCHOBHEIE UCTOYHUKHU

KOPPO3UOHHOIO BO3JCHCTBUS Ha
KOHCTPYKLMOHHBIE ~ MaTepuajbl, UX
KaueCTBCHHBIE U  KOJIUYECCTBEHHBIC
XapaKTePUCTUKU, METOABI U CIIOCOOBI

MIPOTHO3UPOBAHUS HA/I)KHOCTH
o0opyoBaHUs u MOCJIE/ICTBUIMA
KOPPO3WOHHOT'O BO3/ICHCTBUS;

Ymeem:

— MPOU3BOJUTH OLIEHKY KOPPO3MOHHOU
CTOHKOCTH MaTepHajoB B arpeCcCUBHBIX
cpenax;

— TPOBOJHTH YCKOPEHHBIE
KOPPO3HOHHBIE UCIIBITAHMUS;

— o0OpabaTbIBaTh pe3yJIbTaThl
MOJISIPU3ALIMOHHBIX UCCIeI0BaHuN
AJIEKTPOIHBIX MPOIECCOB;

Braoeem:

— METOJaMH OIIEHKA KOPPO3HMOHHOTO
MOBEJICHUSI MaTepHajoB M MOKPBITUI B
KOHKPETHBIX YCIIOBHSIX OKCILTyaTalluH;

Onenka 3a pedepar

Or1eHka 3a 3a4er ¢
OILIEHKO

Paznen 2.
MeTobI HcceTOBaHUS
KOPPO3UOHHBIX MPOLIECCOB

3naem:

— OCHOBHBIC UCTOYHUKHU
KOPPO3UOHHOTO  BO3JCHCTBUS ~ Ha
KOHCTPYKIIMOHHBIE ~ MaTepHallbl, HX
KaueCTBEHHbIE ¥  KOJMYECTBEHHBIC
XapaKTePUCTHKH, METOIBI M CIIOCOOBI
MIPOTHO3UPOBAHUS HA/I)KHOCTH
obopymoBaHus " MTOCJICICTBHI
KOPPO3WOHHOTO BO3JICHCTBUS;

OrneHka 3a
KOHTPOJIbHBIE Pa0OTHI

Orenka 3a pedepar

OI_[CHKa 3a 3a4€T C
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— METOJbl HCCIEeNOBaHUA M KPUTEPHUHU | OLIEHKOMH
OLIEHKH  CTOMKOCTM  METalJIOB U
CILJIaBOB K KOPPO3HOHHOMY
MOPaKEHUIO;

Ymeem:

— MPOU3BOJUTH OLIEHKY KOPPO3MOHHOMU
CTOMKOCTH MaTepHajoB B arpecCUBHBIX
cpenax;

— MPOBOJHTH YCKOPEHHBIE
KOPPO3HOHHBIE UCIIBITAHMS;

— o0pabarbIBaTh pe3yIbTaTHI
HOJISIPU3ALIUOHHBIX UCCcleI0BaHUN
AJIEKTPOJHBIX MPOIIECCOB;

Braoeem:

— METOJaMH OLIEHKA KOPPO3MOHHOTO
MIOBEJICHUsI MaTepHajIoB M IOKPBITUI B
KOHKPETHBIX YCIIOBHSIX SKCILTyaTalluu;
— HaBBIKaMH pabOTHl HA COBPEMEHHOM
HCCIIeI0BATENILCKOM 000y I0BaHUH;

— HaBBIKaMHU aHanmm3a U
CHUCTEMaTHU3allud  OTEYECTBEHHBIX U
MEXIyHApOAHBIX  CTaHIApTOB  HA
HCClIeIOBaHHE MaTepHuaoB U
ITOKPBITUH.

13. OCOBEHHOCTH OPI'AHU3 AU OBPA30OBATEJIBHOTI'O ITPOLECCA JJIsA
HNHBAJINAOB N JINL C OT'PAHUYEHHBIMUA BO3MOKHOCTSAMMU 310POBbS

OOydeHue UWHBAIUAOB U JIMIl C OrPaHUYEHHBIMU BO3MOXKHOCTSIMH  37J0POBbS
OCYILIECTBIISIETCS] B COOTBETCTBHH C:

— IlopsinkoM opraHu3anMy M OCYLIECTBIEHHS 00pa30BaTEeNbHON NEATEIbHOCTH IO
o0Opa3oBaTeNbHBIM IpOrpaMMaM — IporpamMmaM OakajaBpuaTa, MporpamMmaM CIeHualInuTeTa,
nporpammaM maructparypsl (Ilpukaz Munoopuayku PO ot 05.04.2017 Ne 301);

— IlonoxxeHneM O TOpsJKE OpraHU3alMM U OCYIIECTBJICHUS 00pa3oBaTeIbHON
NeSITeIbHOCTH MO 00pa3oBaTelbHBIM IpOrpaMMaM BBICHIETO OOpa30BaHUS — IporpaMmam
OakanaBpuaTa, IporpaMMaM CHELHaIUTeTa, MpOorpaMMaM MarucTparypbl (QenepaibHOTO
rOCyJapCTBEHHOTO OO/DKETHOrO 00pa30BaTEeNbHOIO YUPEXKJIEHHUS BBICIIETO 00pa3oBaHUs
«Poccuiicknii XMMUKO-TEXHOJIOTHYECKU yHUBepcuteT nMeHn J[.M. MenzaeneeBay, IpUHATHIM
pemienremM Yuenoro coeta PXTY um. JI.U. MenaeneeBa ot 28.12.2022, npotokon Ne 5;

— MeronnyeckuMu peKOMEHAALMSIMH IO OpraHU3alMi 00pa30BaTENbHOIO Mpoliecca
Ui OOy4eHHs MHBAJIUAOB M JIMI C OrPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3]I0pPOBbSl B
00pa3oBaTeNbHbIX OpraHM3alMsIX BBICHIETO O00pa30BaHUsA, B TOM YHUCJE OCHAIEHHOCTU
o0pa3oBaTeNbHOTO npolecca (yTBep:KIeHbI 3amecTuTesieM MuHucTpa oOpa3oBanus U Hayku PO
A.A. KiiumoBsiMm oT 08.04.2014 Ne AK-44/058H).
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JlonmosiHeHMs1 M U3MeHEHHsI K padodell mporpaMme I CIUAIINHbBI

«Teopusi KOppo3uu U MeTOAbI HCCIEI0BAHUSD)
OCHOBHOI 00pa30BaTeIbHOI MPOrpaMMBbI
22.04.01 MarepuanoBeeHUE U TEXHOJOTHMH MaTEpUATIOB

Marucrepckas nporpamMmma

«/ITHHOBaIIMOHHEIE MaTCpHaJIbl U 3alIUTa OT KOPPO3HUH»

®opma 00yueHHs: OuHas

Homep
OcHOBaHHE BHECEHUS
n3MeHeHus/ ConeprkaHue TOMOJTHCHHSI/ M3MEHEHUS
W3MEHEHU S/ JOITOTHEHUS
JOIIOJIHEHUS
MIPOTOKOJ 3aceaHusl Y YeHOTO
1. coBeTra Ne oT
« » 20 .
IIPOTOKOJI 3acejaHusl Y YEHOT O
coBera Ne oT
« » 20 .
IIPOTOKOJI 3aceaHusl Y YEHOT O
coBera Ne oT
« » 20 .
IIPOTOKOJI 3aceaHusl Y YEHOT O
coBera Ne oT
« » 20 .
IIPOTOKOJI 3aceJaHusl Y YEHOT O
coBera Ne oT
« » 20 .
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MuHHMCTEepPCTBO HAYKH M BbICcIIero oopasoBanus Poccuiickoii @enepanun
(denepanbHoe rocy1apcTBeHHOE OK0IKeTHOE 00pa3oBaTesibHOE YUpeKIeHne
BbICIIET0 00pa3oBaHUs
«Poccuiicknil XUMHMKO-TEXHOJIOTHYeCKHUI YHUBEPCUTET
uMmenn /I.A. MenaeneeBa

«YTBEPXKXIAEHO»
Ha 3ace/laHuy Y YE€HOTO COBETa
PXTY uwm. JI.1. Menaeneera

npotokod Ne 30 ot «30» utonst 2025 r.

PABOYASA IPOT'PAMMA JNCHUITVIMHBI

«Teopus 371eKTPOOCAKACHUA 3ALUTHBIX MOKPHITHID)
HanpagjieHue moaAroroBKu
22.04.01 MarepuaJjioBeleHUe ¥ TEXHOJIOTMH MATEPHAJI0B
Marucrepckasi nporpamma

«I/IHHOBaHHOHHLle MaTEpHaJibl U 3alllMTa 0T KOPPO3UMN»

KBasnimpukanus «Marucrp»

Mocksa 2025



[Iporpamma cocrtaBiieHa npodeccopoM Kadenpbl MHHOBALMOHHBIX MAaT€PUAIIOB U 3aIUTHI OT
koppo3uu ['puropsst H.C. u monenToM kadenpsl MHHOBAIIMOHHBIX MATEPHAIIOB U 3AIIUTHI OT

Koppo3uu A.A. AGparioBsiM

[TporpamMmMa paccMoOTpeHa U 0700peHa Ha 3acellaHuM KadeIpbl HHHOBAIIMOHHBIX MAaTepPHaoB U
3ammUThI OT KOppo3uu «29» ampens 2025 r., mporokon Ne 9.



1. IIEJIb ¥ 3AJJAYM U CIUTIIIMHBI

[IporpaMmma coctraBieHa B  COOTBETCTBUM ¢  TpeboBanusimu  DenepanbHOro
TOCY/IapCTBEHHOTO0 00pa30BaTEIBHOTO CTAaHJAApTa BBICHIETO OOpa3oBaHUS — MarucTparypa
10 HanpaBJeHUO TOATOTOBKU 22.04.01 Mamepuanoseoenue u mexmonouu mamepuanos
(®1O0C BO), pexomenmanusMu MeTOOUYECKOM KOMHUCCHUM M HAKOIUIGHHBIM ONBITOM
NpenofaBaHusl UCUUILUIUHB Kageopoil UHHOBAUUOHHLIX MAMEPUANO8 U 3aAUUMbl Om
koppo3uu PXTY um. [I.1. MenneneeBa. I[IporpamMmma paccuutaHa Ha U3y4YEHHE NHUCIUILUIMHBI B
TE€YEHHE OJIHOTO CEeMEeCTpa.

Hucuunnuna «Teopua rnekmpoocarcoeHus 3aujumHbIX HOKPbIMUI» OTHOCUTCS K
BapHaTUBHOW YaCTH JUCHMIUIUH yueOHoro ruiaHa. [IporpaMMa IUCHUIIIMHBI IPEANONAraeT, 4To
oOyJaromuecss UMEIOT TEOPETHYECKYI0 U MPAKTUYECKYI0 MOATOTOBKY B 00NacTH (QU3NYECKOU
XUMHH, TEOPETUUECKIX OCHOB KOPPO3UHU U MaTEPUAIOBEICHHUS.

Heap DuCHMNJIMHBI — MPUOOPETCHUE CTYICHTAMH TEOPETUYECKUX 3HAHWI B oOiactu
3IEKTPOOCAXKACHHSI METAJJIOB U CILJIABOB.

3agaun JUCHUIVIMHBI — OBJIAJICHUE MPUHIIUIIAMHU HCIIOIB30BAHUS DJIEKTPOXUMUYECKUX
SBIICHUH B COBPEMEHHBIX TEXHOJIOTHSIX, O3HAKOMJICHHE C OCOOEHHOCTSMH THIIHYHBIX
ANIEKTPOXUMUYECKUX  TPOU3BOJICTB; PACCMOTPEHHE COBPEMEHHOTO COCTOSIHUSI TEOpPHUU
AIEKTPOAHBIX MPOIIECCOB, HYKJICALUU U POCTA KPUCTAILIOB, 00pa30BaHUS CILIABOB U BKIIIOUEHUS
npuMeceld, BIMSHHUS OJICCKOOOPAa3yIIUX M BHIPABHUBAIOMINX JO0ABOK, a TAaKXKE BOIPOCOB
pacrmpezieNieHus: TOKa 10 TOBEPXHOCTH.

Hucuunnuna «Teopua snekmpoocasrxcoenun 3auyumnuslx nOKpuimuily npenogaercsa B 1
cemectpe. KoHTponb yclieBaeMOCTH CTYJEHTOB BEIETCS MO NPHUHITON B YHUBEPCHUTETE
PEUTHHIOBOM CUCTEME.

PaGouass mporpamMMa JOUCHUIUIMHBI MOXET OBITh peajn3oBaHa C MPUMEHEHHEM
AJIEKTPOHHBIX 00PA30BATEIBHBIX TEXHOJOTUNA U DJIEKTPOHHOTO OOYYEHMs TOJTHOCTBIO WU
YaCTUYHO.

2. TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUS JIUCHUIIJIMHBI

HBy‘leHI/IC AUCHUIITIMHBI HAIIPAaBJICHO Ha HpI/IO6peTeHI/Ie (01 (5714%:0)11150,€ KOMIIeTEHIINI W
UHIAMKATOPOB MX JOCTUKECHUS



Hqu)GCCHOHaHLHBIe KOMIICTCHIMU U UHIAUKATOPLI UX JOCTUKCHUSA

OcHoBaHue
3agaua OO0BEKT WiIn "
. Kon u Koxa u HanmenoBanue (mpodeccronanbHbIN
npodeccuoHaIbHON o0nacTp
HanMmeHoBanue [IK nHaukaropa pocrrkenus [IK CTaH/apT, aHAJIU3 OIIbITA)
NESTeIbHOCTH 3HAHUS
O060011IeHHBIE TPYIOBBIE QYHKIIHH
Tun 3axa4 npogeccnoHANIbHOI 1eITeIbHOCTH: HAYYHO-HCCIeA0BATEIbCKUH
VYuyacrtue B Texnonornueckue | [1K-4. Crocoben I1K-4.1. 3naet Teopernyeckue | AHaIU3 TpeOOBAHUN K
OpraHu3alyu u IIPOLIECCHI OLIEHUTH (PaKTOPHI, OCHOBBI JIEKTPOXUMHHU U poeCCHOHAIBHBIM KOMITETCHIIHSIM,
MIPOBEJICHUU MIPOU3BO/ICTBA, MIPUYUHBI U CIEJICTBUS KOPPO3UH, STEKTPOOCAKICHHUS | MPEAbSIBISIEMbIX K BBITYCKHUKAM
IIPOEKTOB, 00paboTKH U KOPpPO3UHU PA3IUYHBIX METAJIJIOB U CIIJIaBOB, HaIpPaBJICHUS IOJIFOTOBKU Ha PhIHKE
UCCIIEIOBaHUI U Moau(UKaIIN MaTepuasoB U dbopMUPOBaHUS XUMUYECKHUX U | TPY/a, 0000IIeHNnEe 3apy0eKHOTrO OIbITA,

pa3paboTOK HOBBIX
MaTepHaJIOB U
KOMIIO3HUIIMI,
HAYYHBIX U
MIPUKIIATHBIX
IKCIIEPUMEHTOB T10
CO3J/TaHUTO HOBBIX
MIPOILIECCOB
MOJIyYCHHUS U
o0paboTku

MaTCpHraoB, a TAKXKE

7631 (2105151

MaTepuajoB U
MTOKPBITHH, eTanei
" U3CIINIL,
o0opynoBaHue,
TEXHOJIOTMYECKast
OCHACTKa U
MIPUCTIOCOOJICHUS;
CHUCTEMBI
yIpaBiIeHUS
TEXHOJIOTHYECKHUMU
rporeccaMmu

ITOKPBITHH,
OCYIIECTBISITh
KOMIUJIEKCHBIN aHaJIu3
KOPPO3UOHHOTO
COCTOSIHHSI
o0opynoBaHus U

s dexTuBHOCTH
Croco00B 3aIUTHI OT
KOppO3uH, BEIOMpATh
ONTUMAJIBHBINA CIIOCO0
KOPPO3UOHHOM 3aIIUTHI C
MIPUMEHEHUEM
COBPEMEHHBIX
TEXHOJIOTUMN U
WHHOBAIIMOHHBIX
MaTepuaioB

KOHBEPCHOHHBIX TTOKPBITHIA
[1K-4.2. YMmeer aHanu3upoBaTh
KOPPO3MOHHOE COCTOSIHHE
o0opynoBaHus U

3¢ (heKTHBHOCTH CIIOCO00B
3aIIUTHI OT KOPPO3UH C YUETOM
HUX SKOJIOTHYSCKOM
0e30ITacHOCTH,
MIPOTHO3UPOBATH
KOPPO3HMOHHOE MOBEICHUE
MaTepHaIOB U KOHCTPYKIIHM,
BBIOUpATh ONTUMAIIbHBII
Croco0 KOPPO3MOHHOM 3aIUThI
C IPUMEHEHUEM COBPEMEHHBIX
TEXHOJIOTHI 1
WHHOBAIIMOHHBIX MaTepUAIOB
I1K-4.3. Bnameet HaBBIKAaMHU
onpeieNIeHUs: KOPPO3UOHHOU
CTOMKOCTH, 3aIIUTHOM
CITOCOOHOCTH METAJNTMYECKHUX

MIPOBEJICHUS] KOHCYJIBTAIUNA C BEAYIIIMH
paboTonaTesnsiMu, 00bEAMHEHUSIMHU
paboTonaTenei oTpaciii, B KOTOPOM
BOCTpPeOOBaHbI BHIITYCKHUKH B PaAMKax
HaIPaBJICHUS TTOATOTOBKU

[Tpodeccuonanbuplii cTaHAAPT
«CrenuanucT 1o IEKTPOXUMUYECKON
3aIIATE OT KOPPO3HUH JIMHENHBIX
COOPYKEHHI U 0OBEKTOBY,
YTBEPKJICHHBIN ITPUKa30M MUHUCTEPCTBA
TpyZAa U COLMAIbHOM 3auThl Poccuiickoin
Oenepanuu ot 12.10.2021 No714H.

D Vmpasnenue cucreMoit
AIEKTPOXUMHYECKOM 3aIUThI IMHEHHBIX
COOPYXEHHI 1 00bEKTOB (YpOBEHBb

KB UKaIMu — 7)

[IpodeccuonanbHbI cTaHIAPT
«CnenuanucT B 00J1acTu pa3paboTKH,




1 HEMETaJUIMYECKUX
MaTepUasIoB U MOKPHITUI

COIPOBOKIECHUS U UHTErpaluu
TEXHOJIOTUYECKHUX MPOLECCOB U
IIPOU3BOJICTB B 00acTH
MaTepUajIoBeICHUSI U TEXHOJIOTUU
MaTEpUajIOBy, YTBEPKIEHHBIN IPUKA30M
MuHucTepCcTBa TpyAa U COLUATIBHOU
3amuThl Poccuiickon denepannu ot
3.07.2019 Ne 477n.

B Pa3pabotka, conpoBoXIeHUE U
MHTETpaIis THHOBAIIMOHHBIX
TEXHOJIOTHYECKUX IPOLIECCOB B 00JaCTH
MaTepUajIoBeIeHUSI U TEXHOJIOTUU
MaTepHaioB (ypoBeHb KBamudukanuu — 7)




B pe3ynbrate u3yueHus: AMCUUILIINHBI CTYACHT MarucTpaTyphl TOJIKEH:

3name:

- TEOPETUYECKHUE OCHOBBI AJIEKTPOOCAKCHUS 3AIIUTHBIX MOKPHITUHN U CIUIABOB;

- METOJIbI UCCIICAOBAHUS PACCEHBAIOIIEH CITOCOOHOCTH, MUKPOPACIIPEACIICHUS] U OIICHKH
BBIPABHUBAIOIIIEH CITIOCOOHOCTH JIEKTPOJIUTA;

Ymemo:

- OIICHWBATHh BIUSHUE PA3IMYHBIX (AKTOPOB HA CTPYKTYPy M CBOKCTBA TOTYyYaCMBIX
0CaJIKOB;

- ONpeAeNsATh MPUPOAY JTUMUTHPYIOIICH CTaaud, WHTECHCHU(PHUIMPOBATH MPOIECC
OCaKJICHUSI TIOKPBITUI

Bnaoemn:
- HaBBIKAMH ONPEACIICHHWs pPACCEHBAIONIEH W  BBIPABHUBAKOIICH CIOCOOHOCTH
AIIEKTPOJIUTOB
- HaBBIKAMHU CHATUS TOJSAPHU3AIMMOHHBIX KPHUBBIX 3JIEKTPOOCAKICHUS METAUIOB H
CILJIABOB.
3. OFbEM JUCHHUIIJINHBI U BUJbl YYEBHOMN PABOTHI
O0BbeM TUCHHUIIIHHEI
Bup yuyeoHoii padoTbl Axan. | Acip.
3E
q, q,
OO0masi Tpy10€eMKOCTb 1M CHUILITHHbBI 4 144 108
KonTakTHas padora — ayIMTOPHbIE 3aHATHS: 1,41 ol 38,25
B TOM YHcJIe B (h)opMe NPAKTHYECKOii MOATOTOBKH 0,47 17 12,75
Jlexun 0,47 17 12,75
[Tpaktuueckue 3ansatus (I113) 0,22 8 6
JlabopaTopHsbie padoTsl (JIP) 0,72 26 19,5
B TOM 4Hclie B (hopMe MPAKTUIECKON OITOTOBKU 0,72 26 19,5
CamocrosiTesibHas padora 1,59 57 4275
CamocTosiTeIbHOE U3YUCHHE PA3/IeTIOB JUCIIUILIMHBI 1,59 57 42,75
Bua konrpoJs:
IK3aMeH 1 36 27
KonTakTHas paboTa — MpOMEKYTOUYHASI ATTECTALIUS 1 0,4 0,3
[ToaroToBKA K dK3aMEHY. 35,6 26,7
Buja nToroBoro KOHTpoOJIs: IK3amMeH




4. COOEP)KAHUE JUCIUITJINHBI

4.1. Pa3aesnl TMCHUILINHEBI U BUABI 3aHATHI

AKkazieM. 4acoB

B T.4. B B T.4. B B T.Y. B B T.4. B

Ne Pa3ien nucuunIMHbI Bcero dopme Jlexkuuu dopme Tpak. dopme J1ad. dopme Cam.

n/n ACTA P P 3aH. P padoThI p padora

np. NOAIr. np. NOAIr. np. NOAr. np. NOAT.

Paspnen 1. Teopusi 3jieKTpooOcaKaeHUs

1, " P SICKTPOOCANA 83 20 14 - 6 - 20 20 43
3aIIUTHBIX NOKPBITHH
Kiaccudukanms mokpeITUi 110

1.1 | npupoje, Ha3HAUEHUIO, MEXAHU3MY 8 - 1 - 1 - - - 6
3alUThl OCHOBBIL.
OcHoBHBIE TpeOOBaAHUS

1.2 P ’ 8 - 1 - - - - 7
PEIBSIBIISIEMbIE K TIOKPBITHSIM.

1.3 | 3aKOHBI 3JEKTPOIH3A. 14 5 2 - 2 - 5 5 5
DNEeKTPOAHBINA MOTEHITUAI.
[Monspuzanuonnsie kpusbie (I11K)
KaTOJTHOTO ¥ aHOJIHOTO IMTPOIECCOB MPH

1.4 A A potl P 19 9 4 . 1 . 9 9 5
ANEKTPOOCAKICHUN METAIIJIOB U
crutaBoB. CymMMapHbI€ U TTapIuaibHbIe
MOJIIPU3ALIMOHHbBIE KPHUBBIE.
Bnusinue cocraBa ieKkTpoauTa u

1.5 | pexxuma nporecca Ha CTPYKTypy U 14 6 2 - 1 - 6 6 5
CBOMCTBA OCAJIKOB.
AHOHBIE TPOIIECCH TPU

1.6 FUTIBIE TIpOt P 8 - 2 . 1 . . - 5
AIIEKTPOOCAKICHUH METAJLIOB.
CrniocoObl HHTEHCU(UKALIUH TTPOLIECCOB

1.7 | anexkTpoocaxxJIeHUsI METAJIOB U 12 - 2 - - - - 10
CILIaBOB.
Paspnen 2. Pacnipenesnenne Toka u

2. " peaee 26 4 4 - 2 - 6 6 14
MeTaJIJIa HA KATOHOI MOBEPXHOCTH




Makpopacnpenenenue. Pactipenenenue

2.1 10 - 2 - - 7
TOKa Ha MaKponpoQuiie Karoa.
Muxkpopacnpenenenue. Pacnpenenenue

2.2 | TOKa M MeTaJlJla Ha MUKpOTpoduie 16 6 2 6 6 7
KaToJa.
HUTOI'o 108 26 17 26 26 57
JK3aMeH 36
UTOro 144




4.2 Conepxxanue pas3aesioB QM CIUATIINHbBI

Pa3zoen 1. Teopus rnekmpoocasrcoenus 3aufumHbIX ROKPbINM UL

Krnaccudukanus mokpbITUH MO MPHPOJAE, HA3HAUCHUIO, MEXaHU3MY 3alllUThl OCHOBBI.
BriOOp TOKpHITUH B 3aBUCUMOCTH OT YCJIOBHH JKcrutyatanuu. CTpyKTypa U CBOMWCTBa
3JIEKTPOJINTUYECKHUX OCAJIKOB METAILIOB.

OcHoBHBIE  TpeOOBaHUS, TMPEAbSIBISEMbIE K  TMOKPHITUSAM. DyHKUHOHAIbHBIC
XapaKTePUCTUKU META/UNIMYECKUX TMOKPBITUNA. 3allluTHAs CIOCOOHOCTh M KOPPO3UMOHHAs
cTokocTs I1k.

Mexanu3Mm npouecca 3EKTPOKpPUCTAILNIM3ALMU. BiusHue CTPYKTYypbl NOKPBIBAEMOM
IIOBEPXHOCTU HA CTPYKTYPY OCAIKOB.

3akoHbl 3ekTponu3a. OCHOBHbIE W MOOOYHBIE KATOAHBIE M AHOJHBIC PEAKIUU MpPU
AJIEKTPOOCAKICHUN METaNIOB U CIUIaBOB. BBIXOJ MO TOKY — Kak KpuTepuid 3()QeKkTHBHOCTH
3JIEKTPOJINTUYECKOTO MPOLIECCa OCAXKIACHUS METAJIOB.

OnexTpoaHslii noteHuMan. CTaHOapTHBI BOAOPOAHBIA 3JEKTpOJ. PaBHOBECHSBIH,
CTallMOHApHBIA  (KBAa3UPaBHOBECHbIN, OECTOKOBBIN) MOTEHIMANIBl (ONpeAeTeHHE, CXEMbI
ycraHoBienus). Ilonspuzaunonnsie kpublie (IIK) karogHoro m aHOIHOTO MPOILIECCOB IpHU
3JIEKTPOOCAXKICHUN METANIOB U ciuiaBoB. CyMMmapHble W NaplUalbHbIE MOJIIPU3ALIMOHHbBIC
kpuBble. Crnoco0bl momydenust 1IK. Ilepenampsokenue, mnosspusanus, HOJISPU3YEMOCTb, HUX
onpenenenue ¢ nomousro [1K.

Bunel paspspkaroluxcsi Ha KaTroJe€ HOHOB, OCOOEHHOCTH OCaXJEHUs METauloB U3
KOMILJIEKCHBIX MOHOB.

BimsiHne coctaBa 2JIEKTpOIUTA U PEXKMMa MPOLECCa HA CTPYKTYPY U CBOMCTBA OCAJIKOB.
BivsiHre NIOTHOCTM TOKa Ha CTPYKTYpY M cBoMcTBa ocaikoB. IlpenenvHbiii TOK. Ilpupona
npenenbHoro Toka. Juddy3noHHslil npeaensHbid TOK. ['yO4aThie ocaiku MeTauioB. BiusHue
AHUOHOB. BnusiHue KaTMOHOB MOCTOPOHHHUX METANIOB, KUCIOT U Ieio4yeil. Biusuue mobdaBok
OpraHWYECKUX BemiecTB. biieckooOpa3yromme 100aBKU, MEXaHU3M JIEHCTBUS. AJICOpPOIIMOHHBIN
npeAeybHbId  TOK. BriusHue Ttemmeparypbl 3JEKTpoiuTa. BriusHue nepeMelnBaHus
ANEKTpONUTa. BiusgHME KOHUEHTpaUMM BOJOPOJHBIX HOHOB. HaBomopoxuBanue mnpu
AIEKTPOOCAXKACHUH METAJIOB U CIJIABOB, HETATUBHBIE MOCIEICTBUS, CIIOCOOBI MPEAOTBPAILICHUS
BOJIOPOJHOTO OXPYIYMBAHUS.

AHOJHBIE TTPOLIECCHI MTPHU AIEKTPOOCAKIECHUN METAIIIOB. PacTBOpuMBIE U HEPACTBOPUMBI
aHonbl. [IpenmyinecTBa HACBITHBIX AaHOO0B. BHENTHUI TeHEpaTOp HOHOB OCAKIAEMOI0 METaJUIA.
CrniocoObl UHTEHCU(DUKAIIUU TIPOIIECCOB AIEKTPOOCAKACHUS METAIIIOB U CIIJIABOB.

Pa3zoen 2. Pacnpeodenenue moxka u memania Ha KAnMoOHOU NOGEPXHOCHU.

Maxkpopacnpenenenue. Pacnpenenenne Toka Ha Makpompoduie katona. [Ipupona
pacceuBaroie CIOCOOHOCTH 3JIEKTPOJIUTOB U MEXAaHU3M IepepaclpesiefieHus TOKa B HUX.
BnusiHue pa3nuyHbix (akTOpOB Ha pacmlpesesieHne Toka U Metamia. [lepBuyHOE U BTOPUUHOE
pacnpenenenre Toka. JIeKTpOXUMHUUecKre (DakTopbl, BIMSIOIINE Ha BTOPUUHOE pacipeielieHne
noKa3arejb paccenBarollel cnocoOHOCTH. MeTo/ bl NCCIeI0BaHMsI paccenBaroLIel CnocoOHOCTH
ANIEKTPONINTOB. Pacnpenenenue no meramly, (pakTopsl, BIUSIOLIME Ha pacHpe/eleHne MeTauia
MO0 TIOBEPXHOCTH OCHOBBL. KonnyecTBeHHas OILIGHKA pacCeuBarollell  CIOCOOHOCTH
AJEKTPOJIUTOB.

Muxkpopacnpenenenue. PacnpeneneHue Toka W MeTaula Ha MHUKpompoduie Karoia.
W3meHenne Mukpopenbeda TMOBEPXHOCTH KaToJa B  IPOLIECCE  AIIEKTPOOCAXKICHUS.
Ancopburonno-muddy3noHHas Teopus BbIpaBHHBaHHS. [Ipupoma MukpopacceuBaromein u
BbIPAaBHUBAIOIIEH CIIOCOOHOCTH 3JIEKTPOJUTa. METoAbl HCCeloBaHUSI MUKpPOpACIIpeieIeHUs] U
OIICHKH BBIPABHUBAIOIIEH U MUKPOPACCEUBAIOIICH CIIOCOOHOCTH AIEKTPOIIUTA.



5. COOTBETCTBHUE COAEPKAHUA TPEBOBAHUSAM K PE3YJIBTATAM OCBOEHUA JUCHUTIJIMHBI

Ne B pe3ynbTare 0CBOCHMS AUCUUILUIMHBI CTYAEHT JTOJKEH: Pasiu 1 Pazzz[ o
3HaTh:
1 |- Tteopernyeckue OCHOBBI AIEKTPOOCAKICHHS 3AIUTHBIX MOKPHITHH U CILUIABOB; + +
o |T METOmbl HCCIenoBaHus paccerBaroIeii CIOCOOHOCTH, MHUKPOPACHpPEEICHUsI U OLECHKH BBIPABHUBAIOIICH + +
CIIOCOOHOCTH JJICKTPOJINTA,;
YMmeThb:
3 |- OIlCHUBATh BIMSHHE PA3IMYHBIX AKTOPOB HA CTPYKTYPY M CBOWCTBA MOJTYYaEMbIX OCAJIKOB,; + +
4 |- omnpeaensTh NPUPOIY JUMUTHPYIONIEH CTAJANN, HHTEHCH(HUIIMPOBATH MPOIIECC OCAXKICHUS OKPHITHH; + +
Baanern:
S5 |— HaBBIKAMH OIPE/ICIICHUS PACCEHUBAIONICH U BRIPABHUBAIOIICH CITIOCOOHOCTH 3JICKTPOJIUTOB; + +
6 — HaABBIKAMHU CHATUA HOJI?[pI/IBaHI/IOHHI)IX KpI/IBI)IX BHGKTpOOCEl)KIICHI/Iﬂ METAJIJIOB U CIIJIaBOB, + +

B PE3YIbTAaTC OCBOCHUA NTUCHUIIMHBI CTYJACHT JOJI?KCH HpI/IO6peCTI/I CJICAYIOIIHUC (npogheccuonanvusie) Komnemenuuu u uudukamopbl ux

00CMUIICEHUA:

Koa n nanmenoBanue IIK

Kox u HaumeHoBaHue uHaAuKaropa pocruxkenus IK

— TIIK-4. CnocoOeH OIEHUTHh (PaKTOPHI,

IIPUYHHBI u CIICOCTBUA KOppo3nuunu
Pa3JIMUHBIX MATCPUAIOB U HOKpBITI/II\/JI,
OCYHICCTBJIATDH KOMIIJICKCHBIH aHaJInu3

KOPPO3HOHHOTO COCTOSIHUSI 00OpYyIOBaHUS
1 9(PEeKTUBHOCTH CMOCOOOB 3aLTUTHI OT
KOPpO31H, BEIOMPATh ONTUMATBHBINA CITOCO0
KOPPO3WOHHOW 3allUThl C MPUMEHEHUEM
COBPEMEHHBIX TEXHOJIOTHIA u
WHHOBAIIMOHHBIX MaTepUAIOB

— [IK-4.1. 3naer TeopeTH4eCKHE OCHOBBI JJIEKTPOXUMHUU U
KOppo3uy, 3JIEKTPOOCAXKICHUS METaJIOB u CILIaBOB,
(hOpMUPOBAHUS XUMUYECKHX M KOHBEPCUOHHBIX TTOKPBITUI

— [IK-4.2. VYwmeer aHanmu3upoBaTh KOPPO3HMOHHOE COCTOSIHHE
ob0opynoBanus U 3PPEKTUBHOCTH CIIOCOOOB 3aIIUTHI OT KOPPO3UHU C
YU4€TOM HX DKOJOTMYECKOW Oe30MacHOCTH, IPOTHO3UPOBATH
KOPPO3WOHHOE TMOBEJCHHE MaTepUajoB U KOHCTPYKIIMI, BHIOUpAThH
ONTUMAIBHBIA CIMOCOO0 KOPPO3MOHHOW 3alllUTHI C TPUMEHEHHUEM
COBPEMEHHBIX TEXHOJIOTUN W MHHOBAIIMOHHBIX MaTEPHAIOB

— IIK-4.3. Brnageer HaBbIKaMH ONpPEAENICHUS KOPPO3UOHHOU
CTOMKOCTH, 3aIUTHON CIIOCOOHOCTH MeTaJNIMIEeCKUX n
HEMETAIUTMYECKUX MaTepUAIOB U TOKPBITHIA
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6. IPAKTUYECKUE U JIABOPATOPHBIE 3AHATUSA

6.1. IlpakTHYecKue 3aHITUSA

HpI/IMepHLIe TEMbI IPAKTUYIECCKUX 3aHSATHH M0 JTUCHUIIJIAHE

Ne i/ ngizii;f;l TeMbl MPaKTUYECKUX 3aHATUI Yacrl

1 1 Knaccudukanus nokpbITHil 10 IpUPOJIe, HA3HAUEHUIO, 1
MEXAHU3MY 3aLIUThl OCHOBBI.

2 1 3aKOHBI JIEKTPOJIH3A. 2
OnexTpoHblii noteHuuan. [longpuzannonusie

3 1 kpuBble (I1K) karonHOro 1 aHOAHOTO MPOLIECCOB MPHU 1
IIEKTPOOCAKIECHNN METAJIJIIOB U cIU1aBoB. CymMMapHbIe
U NapIUAIbHBIC TOJISIPU3ALMOHHBIE KPUBBIE.

4 1 Bnusinue cocraBa SJEKTPOIIATA 1 PEAHUMA NPOLieCca 1
Ha CTPYKTYPY U CBOMCTBA OCaJKOB.

5 1 AHO/IHBIE MPOIIECCHI PU IIEKTPOOCAKICHUU 1
METaJIOB.
Makpopacnupenenenue. Pacnpenenenne Toka Ha

6 c MakpornpoQuiie Karoaa. 1

7 2 Mukpopacnpeaenenue. Pacnpenenenue Toka u 1
MeTaJljla Ha MUKponpoduie Karoa.

6.2 JlabopaTopHble 3aHATHSI

Brimonnenue na6opaT0pHor0 IIpakKTUKyMa CHOCO6CTByeT 3aKpPCINICHUIO MaTepuajia,

HN3y4acMOTI'0 B JTUCHUIIJIMHEC ((TeOPM}l 3ﬂekmpooca9fc0enu}l 3aU{UMHbBIX noprzmm?».

MakcuMalpHOe KOJIMYECTBO Oa/ulOB 3a BBINOJHEHUE J1Aa0OPaTOPHOrO IMPAaKTUKyMa
cocraBisieT 24 Gamia (MakcuMalbHO 1O 6 0ayuioB 3a Kaxayr pabory). KommuecTBo paboT u
0aIoB 3a KaKAyI0 paboTy MOXKET OBITh H3MEHEHO B 3aBUCHMOCTH OT UX TPYIOEMKOCTH.

[Tpumepsl 1abopaTOpHBIX PadOT U pa3/ielbl, KOTOPbIE OHU OXBATHIBAIOT

Ne Ne paspena HaumenoBanne nabopatopHbix padboT Yacel

n/m TV CITATIIIMHEBI

1. 1 3akoHbl 31eKkTpoiu3a. OmnpenereHne BbIXOAA MO TOKY 5
OCaXkJaeMOoro MeTajua.

2. 2 CHsTHE  KaTOAHBIX  TOJSPU3ALMOHHBIX  KPHBBIX, 9
oTpesieieHue TIOJISIPU3AITHIH, MOJIIPU3YEMOCTH,
MOCTPOCHUE MapLUATbHBIX KPUBBIX

3. 2 [Tpumenenue sueliku Xyiia i KOHTPOJIS MPOIECCOB 6
JIEKTPOOCAXKICHUS METAJIJIOB B TAJIbBAHOTEXHHUKE

4, 2 Hccnenosaune pacceuBaroIien CIOCOOHOCTH 6
JJICKTPOJIUTOB

7. CAMOCTOSATEJIbBHASA PABOTA

CamocrosiTenbHast padoTa MPOBOAUTCS C LIETbI0 YIyOleHHus 3HAaHUM MO JUCHMILIMHE U
IIpelyCMaTPUBAET:
— O03HAKOMJIEHHE U NMPOpadOTKy PEKOMEHJI0BaHHOM JIUTEPATyphl, paboTy € IEKTPOHHO-
OMONIMOTEYHBIMH CUCTEMaMH, BKIIOYas MEPeBOJAbl MyONMKALMNA M3 HAy4YHBIX HKYPHAJOB,
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muTHpyeMbIX B 6azax Scopus, Web of Science, Chemical Abstracts, PUHII;

— TOCEIIEHUE OTPACIEBBIX BHICTABOK U CEMUHAPOB;

— yuactue B cemuHapax PXTY um. M. MenzeneeBa o TeMaTuke JUCIHUILUIMHBI;

— TMOATOTOBKY K BBHITIOJTHEHHUIO KOHTPOJILHBIX Pa0OT MO MaTepHally JEKIIMOHHOTO Kypca,

— TOATOTOBKY K ciade skzamena (1 cemecTp) 1o AUCHHUILIMHE.

[TnaaupoBaHNe BPEMEHHM Ha CaMOCTOSITENIBHYIO paboTy, HEOOXOIUMOrOo Ha H3y4YCHHE
TUCIUIUIMHBI, CTYAGHTaM JIydllle BCEro OCYIIECTBISATh Ha BEChb MEPHOJ HU3YUYCHHS,
npeaycMaTpuBas MPU 3TOM PETYJSPHOE MOBTOPEHHE IMPOMJAEHHOrO0 Marepuana. Marepuad,
3aKOHCIIEKTUPOBAHHBIA Ha JIEKLIUAX, HEOOXOAMMO pEryJsipHO JAOIOJIHATH CBEJICHUSMHU U3
JUTEPATypHBIX HMCTOYHHMKOB, IMIPEJICTAaBICHHBIX B paboueld mporpamme. Ilpu pabore c
YKa3aHHBIMH MCTOYHHMKAMH PEKOMEHIYETCS COCTaBJIATh KpaTKUl KOHCIEKT MaTepuaia, ¢
00s13aTeNIbHBIM (PUKCUPOBaHUEM OUOIMOrpaUUecKux TaHHBIX UCTOYHUKA.

8. MPUMEPBI OHEHOYHBIX CPEJICTB JJIs1 KOHTPOJIA
OCBOEHMA JUCIUAIIJIMHDbI

CoBOKyIHasi OlEHKA 110 JHMCIUIUIMHE CKJIaIbIBaCTCSI W3 OICHOK 3a BBINOJIHCHHUE
KOHTPOJBHBIX paboT (MakcMMaiibHasi oOmeHka 36 OamioB), 1a0OpPaTOPHOTO NPAKTUKyMa
(MakcuMalbHasi oneHKa 24 0aiia) 1 KTOrOBOrO0 KOHTPOJIA B (opMe IK3amena (MaKCHMallbHAs
onenka 40 6aioB).

8.1. [IpuMepbl KOHTPOJILHBIX BOMPOCOB /IJIsl TEKYIIETr0 KOHTPOJISI OCBOEHUSI TUCHUTLINHBI
Jlnsi TeKyIIero KOHTPOJIA TPEAyCMOTPEHBI 2 KOHTPOJbHBIE PabOThl. MakcuMaibHas
OIICHKA 32 KaXIYI0 U3 KOHTPOJIBHBIX padboT 18 6amios.

Kontponbnass pabora Nel cocrouT u3 Tpex BONPOCOB, MPEAYCMATPUBAIOLINX
Pa3BEPHYTHIH OTBET U OTHOCSIIMXCS K N3y4aeMbIM pa3zieiaM JAUCIUILTHHBL.

Bapuanrt 1

1. PaBHOBecHBIN, CTallMOHApHBI (KBa3UPABHOBECHBIM, OECTOKOBBIM) MOTEHLIMAIBI
(onpenenenue, cxembl ycTaHoBieHus ). [lepenanpsokenue, nonspuzanus (onpeaeacHue, BUIbI U
3HAKU MEepeHANpPsKEHUs, METOAUKH OINPEIETICHUS).

2. YcnoBUsS COBMECTHOTO BOCCTAHOBJICHHSI METAJUIOB. AHaNIN3 ()aKTOPOB, BIUSIONIMX Ha
COBMECTHOE OCaKJCHUE METAJIOB.

3. Pa3znoxxeHne cymMMmapHOH MOJSPU3ALMOHHOM KPHUBOM oOcCaXJeHHs cCIUlaBa Ha
napluagbHble KPUBBIE.

Bapuant 2

1. 3akousl @apages. Bbixog 1o TOKY DSJIEKTPOXUMHYECKHX pEaKUUd, CIOCOOBI
OIPEIETICHUS BBIX0/1a 10 TOKY.

2. Bo3MOXHOCTh MHTEHCU(UKALUN MPOIECCOB HAHECEHUS TallbBAHUYECKUX TMOKPBITUN
(oOmye TMpUHIMMBI U TIpUEMBI). BinsHUE KOHIEHTpAaIlMd HMOHOB METalljia, MepeMellnBaHus,
temneparypbl. Brnusaue [TAB Ha siexTpoocakieHHe MeTalIoB (M3MEHEHHE KHHETUKH 3/0
METaJUIOB, BIMSHUE Ha KA9€CTBO MOKPBITHI, CBOMCTBA DJIEKTPOIIUTA).

3. Tlonsipu3allMOHHBIE KPUBBIE: CyMMapHble M MaplualibHble. PaznoxeHne cymmapHOU
KpuBOoil Ha  mapuuaibHble. OCOOEHHOCTM  NPUMEHEHHUS  TrajlbBaHOCTAaTUYECKOTO U
MOTEHLIMOCTATUYECKOTO METOAOB ISl TOCTPOCHUS MMapLUHAIBHBIX KPUBBIX.

Bapuanr 3

1. BiusHue pexuma O>JIEKTPOJM3a M COCTaBa ODJIEKTPOJUTOB HA BOCCTAHOBJICHHE
metayioB. Bnusnue IIAB Ha »snekTpoocaxieHue METaIoB (M3MEHEHUE KHHETHKU 3/0
METAaJUIOB, BIMSHUE HA KaU€CTBO MOKPBITHI, CBOMCTBA 3JIEKTPOIUTA).
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2. U3menenue pH mpusaeKTpOIHOrO €0 B MPOLIECCE BJIEKTPOOCAKICHUS METAJUIOB,
BIMSHUE HA KHUHETKY JJIEKTPOXMMHUYECKOTO Ipolecca M KayeCTBO OCAXkIAAEMbIX MOKPBITHM.
Metone! n3mepenus pH npusinexTpogHoro cios.

3.IlonspuzanoHHble KpUBBIE: CyMMapHble W NapLuaibHble. PasnokeHue cymmapHOR
KpuBOoH Ha  mapuuaibHble. OCOOEHHOCTM  NPUMEHEHMs]  TaJbBaHOCTATUYECKOTO U
MNOTEHLIMOCTATUYECKOT0 METOOB ISl IOCTPOEHMSI TapLUAJIbHBIX KPUBBIX.

KonrponsHas pabGora Ne2 cocTOMT H3 JBYX BOIPOCOB, HPEAyCMATPHBAIOIINX
pa3BEPHYTHIM OTBET U OTHOCSIIMXCS K U3y4aeMbIM pa3jiesiaM JUCLUIINHBI.

BapuanTt 1

1. Makpopacnpenenenue Toka 1 MeTajia o nmoBepxHocTu. IlepBuuHoe pacnpenenenue
TOKa

2. YcnoBUs COBMECTHOI'O OCAKICHUS METAJUIOB

Bapmuanr 2

1. AncopbuuonHoO-auddy3noHHass TeopHus BBIPABHUBAHUS. OKBUIOTEHIMAIBHOCTD
MOBEPXHOCTHU. [ 'eoMeTprueckoe BbIpaBHUBAHNE

2. Ilepenanpsikenue, NOISIpU3aLns, NOJIApU3yeMocTs. OnpeeseHns, pacueTsl HA OCHOBE
HOJIIPU3ALMOHHBIX U3MEPEHUI

Bapuanr 3

1. BropuuHoe pacmpenerneHue Toka. AHaNW3 YpaBHEHHS BTOPUYHOTO paclpeaeieHUs
TOKa

2. AHanu3 (akTOpOB, BIMSAIONIMX HA COBMECTHOE OCAKICHUE METAIIIOB

8.2. Bonpochl /17151 HTOTOBOI0 KOHTPOJISI 0CBOECHHsI THCHHIUINHBI (1 ceMecTp — IK3amen).

buner BkitouyaeT KOHTpPOJIbHBIE BONPOCHI IO pasgenaMm 1 m 2 pabodeil mporpammbl
JUICITUTUIMHBI B COEPIKUT 2 Bompoca. 1 Bompoc — 20 6amios, Borpoc 2 — 20 6auios.

1. OcHoBHBIE U TOOOYHBIE KATOJHBIE W AHOJHBIE PEAKIMU TPH HIEKTPOOCAKIECHUU
METAJIIOB.

2. DNeKTpoaHbI MOTeHUual. PaBHOBECHBIN, CTallMOHAPHBIN (KBa3MpPaBHOBECHBIH,
0OEeCTOKOBBIM) TMOTEHIMANbl  (OHpeleleHne, CXeMbl YycTaHoBieHus). IlepenamnpsikeHnue,
noJsipuzanus (onpeaeaeHue, BUIbl epeHanpsKeHNs, METOIMKU OIIPEIeIICHUS).

3. 3akonsl @apanes. Pusznveckuid CMBICI KOHCTAaHT, BXOIAMUX B 3akoH Dapanes.
Beixon no Toky. Crioco6b! onpesiesieH st BbIX0/1a 0 TOKY.

4. Tlonsipu3allMOHHBIE KpUBbIE: CyMMapHble U NapluaibHble. PaznokeHne cymMMapHO
KpUBOH Ha MaplHuajbHble (s MPOLECCOB 3JIEKTPOOCAKACHUS METANIOB U CIUIABOB).
Oco0eHHOCTH TPUMEHEHHUS Pa3IMUHbIX METOJIOB CHATHS MOJIIPU3ALIMOHHBIX KPUBBIX.

5. DJeKTpoocakJAeHHe MeTaJuloB B HecTallMOHapHOM  pexxume. IlpumeHeHue
HECTallMOHAPHBIX PEKUMOB JJIEKTPOJIN3A.

6. CriocoObl MHTEHCU(UKAIMM TPOLIECCOB 3JIEKTPOOCAKICHUS METANIOB U CIUIABOB.
BnnsHMe pexnmMa 3JIeKTPOIn3a U COCTaBa MIEKTPOIUTA HA CKOPOCTh BOCCTAHOBIICHHSI METAJNIOB
Y Ka4€CTBO MOJyYaEMBbIX METAJUIMUECKUX OKPBITHH.

7. Usmenenne pH mnpuaNeKTpOIHOTO CJIOS DJIEKTPOJIUTa B IPOLECCE OCAXKIACHUS
METAJIJIOB, M €ro BIUSHUE HA KHUHETHUKY DJJIEKTPOXMMHUYECKMX TPOLECCOB U KadyeCTBO
MOJIy4YaE€MbIX METAITMYECKUX MOKPBITHIA.

8. OCcoOEeHHOCTH IEKTPOOCAKICHHUS METAJUIOB U3 KOMIUIEKCHBIX 3JIEKTPOJIUTOB.

9. AHOAHBIE TPOIECCHI TPH AITEKTPOOCAKIACHUN METAILIOB

10. Omnpenenenue nouarusi PC. [lepBuyHoe 1 BTOpUYHOE pacmpeeneHre Toka. MeTo bl
OIIPECIICHUS.
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11. BausiHue paznuyHbix (akTopoB Ha BennunHy PC Mo TOKy U MeTauty.

12. Ananu3 ypaBHEHHUs BTOPHYHOTO PaCIpeesIeHHs TOKa.

13. MuxkpopacnpeneneHiue MeTauIOB W CIUIAaBOB.  AncopOuuoHHO-Aubdy3noHHAS
TEOpHsI BBIpaBHUBaHUS. BO3MOXKHbIE cllydan MUKpopacnpeaeiaeHus MeTayuioB. [lonoxurensHoe,
OTpHUIIATENIbHOE, TEOMETPUUECKOE BbIpaBHUBaHME. MeXaHW3M M BO3MOXHOCTH MPAKTHYECKOTO
MIPUMCHCHHUS.

14. OcHoOBHBIE 3aKOHOMEPHOCTH COBMECTHOTO JIEKTPOOCAXACHUS METaIIoB. BiusHue
pa3InYHbBIX (PAaKTOPOB HA COBMECTHOE BOCCTAHOBJICHHE METAJUIOB B CILJIaB

MaxkcumanbHOe KOJTUYECTBO 0auioB 3a 9k3amen — 40 6anos.
@OoH/I OLIEHOYHBIX CPEJCTB IPUBEJEH B BHUJE OTACIBHOIO JOKYMEHTA, SIBIISIOLIETOCS
HEOTHEMJIEMOM YaCThI0 OCHOBHOM 00pa30BaTeIbHON IPOrPAMMBI.

8.3. CTpyKTypa U npuMepbl ONJIeTOB 15 3Kk3amena (2 cemecTp).
Ix3amen mo nuctmimmHe «Teopusa 31eKMpPoOCa)scoeHus 3aujumHBLIX HOKPbUMUILY
IPOBOJUTCS BO 2 CEMECTPE M BKIIFOYAECT KOHTPOJIBHBIC BONPOCH 10 pasaenam 1,2 u 3 paboueit
nporpamMmbl  JUCHUILIMHBI. buiner 1L 3K3amMeHa COCTOUT U3 2 BOIIPOCOB, OTHOCAIIUXCA K

YKa3aHHbIM pa3JciiaM.

[Tpumep Ouneta 11 IK3aMeEHa:

«Ymeeporcoaro» Munucmepcmeo Hayku u gvicuiezo 0opazosanus PO
Poccuiickuii XUMHKO-TEXHOJIOTHYeCKHd YHHBEPCUTET
umenu .M. MenjesieeBa
Kadenpa nHHOBaIMOHHBIX MATEPUAJIOB U 3alIUTHI OT
KOPPO3uH
22.04.01 MatepuaJjioBeieHHe M TEXHOJIOTHH MAaTEePHAJIOB
IIporpamma — « ITHHOBaIMOHHBbIE MATEPHAJIBI U 3aIMTA OT
KOPPO3uN»

Teopusi 3J1eKTpoOCAKICHUS 3AIIUTHBIX NOKPBITHIA

3ae. kageopoti
T.A. Barpamsn

(IMoamucek)

« » 2025T.

Buaer Ne 1

1. DnexTpoaHbIit TOoTeHIIMaN. PaBHOBECHBII, CTAIlMOHAPHBIN (KBa3MPAaBHOBECHBIN, OECTOKOBBIN)
MOTEHIMANBl  (OTMpeAeNieHne, CXeMbl YyCTaHOBJIeHUs). [lepeHampspkeHUe, MOJSIpU3AIUS
(ompeneneHue, BUIbI IEPEHAIPSHKEHUSI, METOTUKHU OTpPEACIICHuUs).

2. OCHOBHBIC 3aKOHOMEPHOCTU COBMECTHOI'O J3JICKTPOOCAKACHHUA MCETAJIJIOB. Bausiaue
Pa3INIHBIX (baKTOpOB Ha COBMECTHOC BOCCTAHOBJICHHEC METAJIJIOB U CIIJIaBOB.

9. YHEBHO-METOJNMYECKOE OBECIIEUYEHHUE JUCHUIIJIMHBI

9.1. PexoMeHnayemasi JuTepaTypa
A. Ocnoenan numepamypa

1. T'puropsia H.C., A6pamoB A.A., Ma3yposa /[.B., Barpamsu T.A. 3anmrHbele MeTalInuecKue
U KOHBEPCUOHHBIE MOKpBITHS. JlabopaTtopHublii npakTukyM. — M.: PXTVY um. JI.11. Menzeneena.
2017. 176 c.

2. Mup3oeB, P.A. AHOmHBIE TPOIECCH AIEKTPOXUMHUYECKOW M XHUMHYECKOH 00paboTKH
METaUIOB [DNEeKTPOHHBIN pecypc]: ydueOHoe mocobue / P.A. Mupzoes, A./l. [aBbiios. -
OnekTpoH. aad. - Cankr-IletepOypr: Jlans. 2016. — 384 c.
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Jononnumensnan r1umepamypa
1. Mup3oeB, P.A. AHOAHBIE TMPOIECCHI SIECKTPOXHUMHYECKON M XHMHYECKOH 00pabOTKH
METAIJIOB [DIeKTpOoHHBIN pecypc]: yuebHoe mocobme / P.A. MupsoeB, A./l. JlaBbioB. -
OnekrtpoH. aaH. - Cankr-Ilerepoypr: Jlanb. 2016. 384 c.
2. «llpuknannas snekrpoxumus» (yueonuk). [lox pen. n.1.1H. npod. Tomunosa A.Il. — 3-e. u3m.,
nepepad. — M.: Xumus. 1984. 520 c.
3. COOpHMK MPUMEPOB U 3a]1a4 10 IEKTPOXUMHH: yueOHoe nocodue / A. B. Beenenckuii, E. B.
bobpunckas, C. H. I'pymesckas, C. A. Kanyxuna. — Cankrt-IletepOypr: Jlans, 2022. — 208 c.
— ISBN 978-5-8114-2761-1. — Tekct: aneKkTpoHHBIH // JlaHb: 371€KTPOHHO-OMOIMOTEUHAs
cucrema.
4. Jlykomckui, 0. 5. @usnko-xuMuyeckre ocHOBHI dnekTpoxumun [Tekcr]: yue6nuk / 0. S
Jlykomckuit, FO. [1. 'amOypr., 2008. - 423 c.

9.2. PexoMeH1yeMble HCTOYHUKH HAYYHO-TeXHUYeCKOH nHpopManumn
. PaznaTouHbIN WILTIOCTPATUBHBINA MaTepUal K JICKIUIM
. IIpesenTanuu K nexuusam
3. Meroauieckre peKOMEHJAIUHU TI0 BBIITOJHEHHUIO JTa00paTOPHBIX padoT

N —

Kypuanot
. l'anpBanoTexHuka u o0padboTka nosepxHoctu. ISSN 0869-5326
. Kypnan npuknagaoit xumuu. ISSN 0044-4618
. Applied Surface Science. ISSN 0169-4332
. OU3UKOXUMHSI IOBEPXHOCTH U 3amuTa Marepraiio (¢ 2008 r.). ISSN 0044-1856
. Cranaaptsl u kadecTBO. ISSN 0038-9692
. [TpuGops! 1 cucTeMbl. YnpasieHue, KOHTpoib, quarHoctuka. ISSN 2073-0004
. Surface and Coatings Technology. ISSN 0257-8972
. [TpuGopsr. ISSN 2071-7865

O~ B WN—

Hnmepnem-pecypcol
http://bookfi.org/g/ - BookFinder. Camas Oonbiiasi snekTpoHHas OubiuoTeka pyHera. [Tomck
KHHT U KypHAJIOB
http://www.rsl.ru - Poccuiickas I'ocynapctBennas bubnnoreka
http://www.gpntb.ru - TocynapcTBenHast my0arMyHast HaydHO-TEXHUYeCKass onbnnoreka Poccun
http://lib.msu.su - Hayunas 6ubiaroreka MOCKOBCKOTO TOCYIapCTBEHHOTO YHHUBEPCUTETA
http://window.edu.ru - TlomHoTekcTOBasi OHONMOTEKAa YYEOHBIX W Y4EOHO-METOJAUYCCKUX
MaTepHaioB
http://www.fips.ru/cdfi/fips2009.dll - Caiir ®UIIC. Uudopmarus o nareHTax
http://findebookee.com/ - monckoBas cucTema 1Mo KHUTam
http://elibrary.ru - Hayunas snekTponHas 0ubinoreka

9.3. CpeacrBa obecneyeHUs1 OCBOECHH S TUCHUTIIHUHBI
Jns peanuzanuu y4eOHON MporpamMmbl MOATOTOBIIEHBI CIEAYIOIIME CPEICTBA OOecTeueHus
OCBOCHHUS NTUCHUIIIINHBI.
- KOMITBIOTEpPHBIC MTPE3ECHTAIIMHA WHTEPAKTUBHBIX JIeKIuid (9 miT).

10. TIEPEYEHb HH®OPMAIIMOHHBIX TEXHOJIOT U,
HNCHOJIB3YEMBIX B OBPA3OBATEJIbHOM ITPOLECCE

WNudopmanronnyro MOAJIEPKKY N3y4YEHUs JVCHUTIIINHBI OCYULIECTBIISIET
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Nudopmanmonno-oudmmoreunsiii nentp (MBL)) PXTY wum. JI.M. MenpaeneeBa, KOTOpBIH
oOecrieynBaeT OOY4YaIOUIMXCS OCHOBHOM y4eOHOH, y4eOHO-METOAMYEeCKOH W Hay4yHOH
JUTEepaTypoil, HeOOXOIUMON ISl OpraHu3alnru o0pa3zoBaTeNIbHOTO Mpolecca MO JAUCLUHUIUIHHE.
OO6muii 06sem mHOTOOTpacieBoro Gormaa MBI Ha 01.01.2025 1. cocraBnsier 1 563 142 k3.
®onn HUBIL] pacnonaraer ydeOHOH, y4eOHO-METOIUYECKOW W HAay4YHO-TEXHUYCCKOMN
JIUTEpaTypoil B (hopMe MEYaTHBIX U JCKTPOHHBIX M3IaHUH, a TAaKXKe BKIIOYACT O(pHUIHATIbHBIC,
CIpaBoO4YHO-OMOIMOrpaduueckre, CrelUaTIu3upPOBaHHbIE OTEYECTBEHHbIE U  3apyOeKHbIE
nepuoandeckue ©u  uHbopManmoHnele w3gaHus. MBIl oOecmedmBaer  moctym K
npodeccuoHanbHbIM 0a3aM JaHHBIX, HH(HOPMALMOHHBIM, CIIPABOYHBIM U MOMCKOBBIM CUCTEMAaM.

Kaxnp1ii oOyuarommuiicss odecriedeH CBOOOIHBIM JTOCTYIIOM U3 JIF000H TOYKH, B KOTOPOM
UMeeTcs JIOCTynm K ceth HMHTepHeT W K 3JeKTpoHHO-OuOamoreunoit cucreme (OBC)
YHUBepcUTeTa, KOTOpas COJACPKHUT pa3IMYHble M3/aHUS 10 OCHOBHBIM H3Y4aeMbIM
JUCIUIUIMHAM U c(hOpMHUpOBaHa MO COTJIACOBAHUIO C MPaBOOOIaAaTeNsIMU yueOHOU U yueOHO-
METOINYECKOM JINTEPATYPBI.

Jlnss  Gonee TOJHOTO W ONEPATHBHOTO  CHPAaBOYHO-OMOIMOrpaduueckoro u
uHpopmannonHoro oociyxupanusi B MBIl peann3oBaHa TeXHOJIOTHS DJICKTPOHHOM JTOCTaBKU
JIOKYMEHTOB.

[TonmHBIii TepedeHb JIEKTPOHHBIX WH(POPMAIMOHHBIX PECYpCOB, HCHOJIB3YEMBIX B
nporecce 00y4eHus, MPeICTaBIeH B OCHOBHOW 00pa3oBaTeNIbHOM Mporpamme.

11. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JTUCIHUIIJIMHBI

B cootBercTBUM ¢ y4yeOHBIM IUTAHOM 3aHATUSA 10 auctumuinHe «Teopus
INEKMPOOCANHCOEHUA 3AUUMHBIX NOKPbIMUIL) TIPOBOIATCS B (hopMe JIeKIUH, MPaKTUYECKHX,
71a00paTOPHBIX 3aHATUN U CAMOCTOATEIHHOM PaboThl 00yUaIOIIETrOCs.

11.1. O6opynoBanue, HeoOXoAUMOe B 00pa30BaTeJIbHOM IpoLecce:
DNEeKTPOHHBIE cpencTBa JIEMOHCTpPAIH (koMTIBIOTED co cpencTBamMu
3BYKOBOCIPOU3BEICHUS, IPOCKTOP, SKpaH) U yueOHast MeOeJb.
Crnenunanu3upoBaHHOE  JTAOOpATOPHOE  HMCCIENIOBATENbCKOE,  HCMBITATEIbHOE |
TEXHOJIOTHYECKOe 000pyI0BaHuE.

11.2. YueOHO-HATISAHBIE IIOCOOMS:
KommiekT mpeseHTanuii K JEKIHsAM; Ha0Opbl OOpa3IOB pPa3IUYHBIX MaTEPHATIOB M
MTOKPBITHH.

11.3. Komnbrorepbl, HHPOPMAIIMOHHO-TEJICKOMMYHHKANMOHHbIE CETH, allllapaTHO-
NporpaMMHbI€ H ayIMOBU3YyaJIbHbIE CPEACTBA:

IlepcoHanbHble KOMIBIOTEPBI, YKOMILIEKTOBaHHbIE mpourpeBarensimu CD u DVD,
IOpPUHTEpAaMH M T[POTPAMMHBIMM  CpPEACTBAMM, IPOEKTOPHI, DSKPaHbl; ayAUTOPHUH  CO
CTALlMOHAPHBIMHU KOMILIEKCAMH O0TOOpaXeHHss MH(OPMAIMH C JTI000T0 3JIEKTPOHHOIO HOCUTEIS;
WEB-kameps1; 1mudpoBoit ¢oroannapar; KONUPOBAJIbHBIE Aamnmaparhbl; JIOKaJdbHash CETh C
BbIX0I0M B MIHTEpHET.

11.4. IleyaTHbIE U JIEKTPOHHBIE 00pa3oBaTe/bHbIEe U HH(POPMALIMOHHBIE PecypChI:

NudopmaninoHHO-METOAUYECKHE MaTepHualbl: ydyeOHble MHOCOOMsI MO JAUCHUIUIMHAM
BAPUATUBHOW YaCTH MPOTPaMMbl; METOAUYECKHE PEKOMEHAAMHN K MPAKTHUYECKUM 3aHATUSIM;
pa3gaToyHbIi MaTepual K JIEKIIMOHHBIM KypcaMm; OJJIEKTPOHHbIE Y4eOHble H3JaHus IO
JUCUUIIJIMHAM BapUATUBHOW YaCTH, HAYYHO-TIOMYJISIPHBIE AJIEKTPOHHbBIE U3/IAHUS.

DOneKTpoHHBIE 00pa3oBaTelIbHBIE PeCcypChl: KadeapanibHble OMOIHMOTEKH 3JIEKTPOHHBIX
W3IaHUM 10 AMCIHUIUIMHAM BapUAaTHUBHOM 4YacTH; 3JIEKTPOHHBIE NPE3EHTAlUU K pazjenam
JIEKIIMOHHBIX KYPCOB; Y4YEOHO-METOAMYECKHE pa3paboTku Kadeapbl B SJIECKTPOHHOM BHIE;
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OYKJIETBI U KaTaJoru o00py10BaHUs, CIIPAaBOUYHUKH 110 CHIPHEBBIM MaTepHaliaM, CIIPaBOYHUKH 110
HAaWJIy4lIUM JOCTYHHBIM TEXHOJOTHUSM JJIEKTPOXMMUUYECKHX MPOU3BOACTB; CIPABOUYHBIE
MaTepuaibl B IEYaTHOM U 3JIEKTPOHHOM BHJIE.

11.5. IlepeyeHb JIUIIEH3MNOHHOTO MPOTPAMMHOT0 OOecTeYeHus:

Ilonuelii mEpedeHb

B OCHOBHOI1 00pa3oBaTeIbHON IporpamMmme.

JIMICH3WMOHHOI'0  MMpOTrpaMMHOTO obecrieueHus MMpEaACTaBJICH

12. TPEBOBAHMUS K OHEHKE KAYECTBA OCBOEHMUSA ITPOI'PAMMBbI

HauMenoBanue @®opMbI U METOAbI
OcHOBHBIC ITOKA3ATEJIHN OLIEHKH
pa3aesioB KOHTPOJISA M OLIeHKH

Pa3zpea 1. 3name:

Teopus 37EKTPOOCAKICHUS - Teopus anekTpoocaxaeHus: | OreHka 3a

3aIUTHBIX MTOKPBITHI 3aIUTHBIX MTOKPHITUH U CIUIABOB; KOHTPOJIbHBIC PAaOOTHI
- METOAbI HCCIICOOBAHUA
pacceuBaroniei crocobHoctH, | OreHka 3a
MUKpPOpacIpeIesIeHUs i OIICHKHU | JIAOOpaTOpHBIE
BBIPaBHUBAIOIICH CIIOCOOHOCTH | pabOThI
3JIEKTPOJIUTA;
Ymemo: O1eHka 3a SK3aMcH

- OLICHHUBAaTh BJIUSHUE PA3ITUYHBIX
(hakTOpOB Ha CTPYKTYpPy M CBOWCTBa
MOJTy4aeMBbIX OCA/IKOB,;

- OTNPEACIISTh IPUPOAY TUMUTHPYIOIICH
CTaIu¥, UHTCHCH(HUIIMPOBATH IPOIIECC
OCQXKJICHUS ITOKPBITHH;

Braoems.:

- HaBBIKAMH onpeeacHus
paccenBalOnIed W BBIPABHUBAIOIIECH
CIIOCOOHOCTH JIEKTPOJIUTOB;

- HaBBIKAMU CHSITHS TOJIAPU3AIIMOHHBIX
KPUBBIX JJIEKTPOOCAXKICHUSI METAIIJIOB
U CILIaBOB.

Paznean 2.
Pacnpenenenue Toka u
MeTasla Ha KaTOJHOM
MIOBEPXHOCTH

3HaTh:

- Teopus IIEKTPOOCAKIACHUS
3aIUTHBIX MIOKPBITUH U CIUIABOB;

- METO/IbI UCCIIEIOBaHUS
pacceuBaromien CIOCOOHOCTH,
MHUKpOpacHpe1eleHUs u OLICHKHU
BBIPABHUBAIOLIECH CIIOCOOHOCTH
ANEKTPOJINTA;

YMers:

- OLCHHUBATH BIINAHUC paBJ'II/I'-IHI)IX
(akTOpoB Ha CTPYKTYpy U CBOKHCTBa
MOJTy4a€MBbIX OCA/IKOB;

- ONPEAENSATh IPUPOAY TUMUTUPYIOIIEH
CTaJuy, UHTEHCU(QUIMPOBATh IMpPOIIEeCC
OCQKJICHUS TIOKPBITUH;

Bmanerts:

- HaBBIKAMH onpenenaeHus

Orenka 3a
KOHTPOJIbHYIO paboTy

OueHka 3a
1a00paTOPHYIO
paboty

O1eHKa 3a YK3aMeH
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pacceuBalOlIEd M BBIPABHUBAIOLLIECH
CITOCOOHOCTH DJICKTPOJIMTOB;

- HaBBIKAMHU CHSITHS TOJIIPU3AIIMOHHBIX
KPHUBBIX JJICKTPOOCAXKICHHUSI METAIIJIOB
M CILJIABOB.

13. OCOBEHHOCTH OPI'AHU3ALINU OBPA30OBATEJIBHOTI'O ITPOLECCA IJIs1
NHBAJINJIOB U JIMI] C OT'PAHUYEHHBIMH BO3MOXKHOCTAMMU 3/10POBbSA

OOyyeHne WHBAIUAOB U JIMIl C OrPAaHMYEHHBIMU BO3MOXKHOCTSIMH  37I0POBbS
OCYILIECTBJISIETCS] B COOTBETCTBHH C:

— IlopsinkoM opraHu3anMi M OCYLIECTBICHUS O0Opa30BaTEIbHON JAEATEIHbHOCTH II0
o0Opa3oBaTeNbHBIM TpOrpaMMaM — MporpaMmaM OakansaBpuaTta, MpOrpaMMaM CIICHIHUATUTETa,
nporpammaM Maructparypsl (IIpukaz Munoopuayku P® ot 05.04.2017 Ne 301);

— IlonoxenneM O TOPSAKE OpraHU3allMd W OCYIIECTBICHHS 00pa3oBaTeIbHOU
JESATENIbBHOCTH 10 00pa3oBaTebHBIM IMpOrpaMMaM BBICHIET0 00pa3oBaHUs — MPOrpaMMaM
OakanmaBpuaTta, NpOrpaMmaM CHEIUAINTETa, MpPOrpaMMaM MarucTpaTypsl  (eaeparbHOTro
rOCYy/IapCTBEHHOTO0 OIOKETHOrO 00pa30oBaTeNbHOTO YUYPEXKACHHUS BBICHIETO 00Opa3oBaHUs
«Poccuiicknii XMMHUKO-TEXHOJIOTHYECKU yHHuBepcuteT uMeHu .M. MenneneeBa», NpUHATHIM
pemienuem Ydenoro coeta PXTY um. JI.1. Menaeneesa ot 28.12.2022, npoTokon Ne 5;

— MeToan4ecKUMU PEKOMEHJANMSIMH 10 OpraHW3aIllii 00pa30BaTEIBHOIO TpoIiecca
Uisi  OOy4YeHHMs] WHBAIUAOB U JIMI C OrPAaHUYCHHBIMH BO3MOXKHOCTSMHU 3JI0pOBbS B
00pa30BaTeNbHBIX OPraHM3AIMIX BBICIIETO OOpa30BaHUsA, B TOM 4YHUCIIC OCHAIICHHOCTH
o0pa3oBaTenbHOro mpoliecca (yTBEpKIeHbI 3aMmecTuTeraeM MunucTpa odOpa3zoBanus U Hayku PO
A.A. KimumoBbem ot 08.04.2014 Ne AK-44/058H).
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JlonmosiHeHMs1 M U3MeHEHHsI K padodell mporpaMme I CIUAIINHbBI

«Teopus 21eKTPOOCAKIEHNS 3AINMTHBIX MOKPBHITHID)
OCHOBHOI1 00pa30oBaTeJIbHOI IPOrpaMMBbl
22.04.01 MarepuanoBeeHUE U TEXHOJOTHMH MaTEpUATIOB

Marucrepckas nporpamMmma

«/ITHHOBaIIMOHHEIE MaTCpHaJIbl U 3alIUTa OT KOPPO3HUH»

®opma 00yueHHs: OuHas

Homep
OcHOBaHHE BHECEHUS
n3MeHeHus/ ConeprkaHue TOMOJTHCHHSI/ M3MEHEHUS
W3MEHEHU S/ JOITOTHEHUS
JOIIOJIHEHUS

MIPOTOKOJI 3acelaHus Y YeHOTO
1. coBeTra Ne oT

« » 20 .
IIPOTOKOJI 3acejaHusl Y YEHOT O
coBera Ne oT

« » 20 .
IIPOTOKOJI 3aceaHusl Y YEHOT O
coBera Ne oT

« » 20 .
IIPOTOKOJI 3aceaHusl Y YEHOT O
coBera Ne oT

« » 20 .
IIPOTOKOJI 3aceJaHus Y YEHOT O
coBera Ne oT

« » 20 .
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MuHHMCTEepPCTBO HAYKH M BbICcIIero oopasoBanus Poccuiickoii @enepanun
(denepanbHoe rocy1apcTBeHHOE OK0IKeTHOE 00pa3oBaTesibHOE YUpeKIeHne
BbICIIET0 00pa3oBaHUs
«Poccuiicknil XUMHMKO-TEXHOJIOTHYeCKHUI YHUBEPCUTET
uMmenn /I.A. MenaeneeBa

«YTBEPXKXIAEHO»
Ha 3ace/laHuy Y YE€HOTO COBETa
PXTY uwm. JI.1. Menaeneera

rpotokoi1 Ne 30 ot «30» urons 2025 r.

PABOYASA IPOT'PAMMA JNCHUITVIMHBI

«TexHu4yeckasi raJlbBaHOILIACTHKA
HanpagJiieHue noAroToBKu
22.04.01 MartepuaJjioBe/leHie U TEXHOJIOTHH MAaTEPUAJIOB

MaFHCTepCKaﬂ nmporpamma
«I/IHHOBaHI/IOHHBIe MaTEpHUaJIbI U 3allIMTa 0T KOPPO3UMN»

KBasnmpukanus «Marucrp»

Mocksa 2025



[IporpamMma cocTaBieHa AOLEHTOM KadeApbl WHHOBALIMOHHBIX MaTEpUajoB M 3allUThl OT

KOppo3uu K.T.H. A.A. AOpamioBsiM

[TporpammMa paccMoOTpeHa U 0700peHa Ha 3acelaHuM Kadeapbl HHHOBAIIMOHHBIX MAaTEPHAaJOB U
3almUThI 0T KOppo3uu «29» ampens 2025 r., mporokon Ne 9.



1. IIEJIb ¥ 3AJJAYM U CIUTIIIMHBI

IIporpaMMa cocraBieHa B  COOTBETCTBMM ¢  TpeboBaHusiMu  DenepanbHOro
roCyIapCTBEHHOrO0 00pa30BaTeIbHOrO CTAaHJApTa BhICHIEr0 OOpa3oBaHUS — MarucTparypa
no HampaByieHuo noAarotoBku 22.04.01 Mamepuanosedenue u mexnonocuu mamepuanos
(®IroC BO), pexomeHmanmusMu MeETOIUYECKOH KOMHUCCHUM W HAKOIUICHHBIM  OIBITOM
MpernoAaBaHusl TUCHUIUIMHBL Kadenapoil HHHOBAUUOHHBIX Mamepuanos u 3auiumsl om
koppo3uu PXTY um. JI.. MenneneeBa. IIporpamMmma paccuuTtaHa Ha U3y4Y€HHE JUCIUILIMHBI B
TEYEHHUE OJIHOTO CEMECTpa.

Hucuunnuna «Texnuueckasa 2anbéanonnacmuka» OTHOCUTCS K BapHUaTUBHOM YacTH
00s13aTeIbHBIX JUCUUIUIMH yuyeOHOro IuiaHa. [Iporpamma AMCHUIUIMHBI MPEANOJIaraeT, 4To
oOydaromuecss HMMEIT TEOPETUYECKYI0 W IPAKTHYECKYyl0 TOJArOTOBKY B  00JacTH
MaTepHUaNIOBEICHUsI, TEOPETUUECKIUX OCHOB 3JIEKTPOOCAKICHUS METAIOB, TaJbBAHOTEXHUKH U
00pabOTKH MOBEPXHOCTH.

Heab uCOUNUIMHBI — U3YY€HHE OCHOB XMMUYECKOW METAIUTU3AIUU JTUAICKTPUUECKUX
MaTepuasoB, TaJbBAHOIIACTUYECKUX IIPOIECCOB; TEXHOJOTMYECKHX CXEM MeTaJUIM3aluu U
raJbBaHOIUIACTUKHU B PA3IUYHBIX OTPACIISAX MPOMBIIIIICHHOCTH.

3agauu JUCHUILIMHBI — U3YYUTh OCHOBBI XMMHUECKON METaJUIM3AINH TUAIEKTPUIECKUX
MaTepHualioB, rAJIbBAHOIUIACTUUECKUX MPOIECCOB;

— paccMOTPeTh TEXHOJOTMYECKHE CXEMbl METaJUIM3allii M TajJbBaHOIUIACTHKU B
pPa3IMYHBIX OTpPACHSAX HAPOAHOTO XO3AMCTBA: MPU HU3TOTOBJICHHH TOBApPOB HAPOJHOTO
noTpebieH s, MPU U3TOTOBJICHUH CIOXKHBIX JieTajel (BOJIHOBOIOB, pecc-(hopM, pedieKTOpoB 1
p. U3ACIIUN JIsl aBUAIIMK U KOCMOHABTHUKH ), ISl TUPAKUPOBAHUS apXE0JIOTMYECKUX IIECHHOCTEH,
XyJI0’KECTBEHHBIX IIEHHOCTEH (CKYIBNOTYp, OapenbedoB, Menanei u mp.).

Hucuumumna «Texnuueckas zanveanoniacmukay npenogaercs B 3 cemectpe. Kontpons
yCIIEBAEMOCTH CTYACHTOB BEJETCS 110 MPUHATON B YHUBEPCUTETE PEHTUHTOBOI cucTeME.

PabGouass mporpamMMa JHUCHUIUIMHBI MOXKET OBITh pealn30BaHa C MNPUMCHCHHEM
AJIEKTPOHHBIX 00pA30BATENbHBIX TEXHOJOTMA M AJIEKTPOHHOTO OOyuYeHHUs MOJHOCTHIO WU
YaCTUYHO.

2. TPEBOBAHMUS K PE3YJBTATAM OCBOEHUS IUCHUIIJIMHBI

N3ydyeHne NUCHUIUIMHBI HAIPaBJIEHO HAa NPUOOpPETEHHE CIEAYIOIUX KOMIETeHUM u
HHAUKATOPOB MX JOCTHKECHUSA



Hqu)CCCHOHaHLHBIe KOMIICTCHIMU U UHIAUKATOPLI UX JOCTUKCHUSA

OcHoBaHue
3agada npodeccuoHaIbLHBIA
A . | O0bekT minu 00IacTh Kox u Konx u HaumeHoBaHue (podp
npodeccnoHaTbEHOM CTaHJapT, aHAJU3 OMbITA)
3HAHUA HauMmeHoBauue [1K uHauKaropa goctuxenus 11K
EATEIIBHOCTH O06001IeHHbBIE TPYAOBBIC
byHKIIMU
Hay4Ho-ucciienoBaTeJbCKHM THI 32124 NPO(EeCcCHOHATBLHOM 1eSITeJIbHOCTH
VYyactue B TexHomornueckue [1K-5. Cnocoben [1K-5.2. Ymeet pazpabaTbiBaTh AHanu3 TpedoBaHUM K
OpraHU3aIyH | MIPOIIECCHI paszpabaThIBaTh U TEXHOJIOTHYECKHUE TIPOIIECCHI B npodeCCHOHATbHBIM
MIPOBEACHUU MPOU3BOJICTBA, BHEJIPSITH 00J1aCTH 3aIIUTHI OT KOPPO3HH, KOMITETCHIIUSIM, TIPEIbSBIISIEMBIX
MIPOEKTOB, 00paboTKH 1 TEXHOJIOTHYECKUE OTIPENIETIATH MPUTOTHOCTh K BBIITYCKHUKAM HarpaBJICHU
HCCIICIOBAHUM U MoaupUKaIIIU MPOIIeCChl B 00J1aCcTH MOBEPXHOCTH K 00pabOTKe C METbI0 MIOATrOTOBKHM HA PBIHKE TPYyAa,

pa3pabOTOK HOBBIX
MaTepHaIOB U
KOMITO3HUIIUH,
Hay4HBIX U
MIPUKJIIATHBIX
SKCIEPUMEHTOB IO
CO3JIaHUIO HOBBIX
MPOLECCOB
MOJIYYEHUS U
00paboTKu
MaTepHuayoB, a TaKKe
A30CTINH.

MaTepuaioB U
IIOKPBITHM, J1eTanei
U U3JICIU;
obopyioBaHue,
TEXHOJIOTHYECKast
OCHACTKa U
MPUCTIOCOOICHHUS,
CHUCTEMBI
yIpaBIeHUS
TEXHOJIOTHYECKUMU
IIPOLIECCAMH.

3alUThI OT KOPPO3HH;
OCYILECTBIISITH BBIOOD
MaTepHalioB JUIs
HU3roTOBJICHUSA
OCHOBHOT'O U
BCIIOMOTATEILHOTO
o0opynoBaHus 1
KOMMYHUKAIIMOHHBIX
ceTen.

npuaaHus TpedyeMbIx
(YHKIIMOHAJIbHBIX CBOWCTB.

[1K-5.3. Bnageer HaBeIKaMu
MOJITOTOBKH MTOBEPXHOCTH K
HAHECEHUIO TIOKPBITUN, KOHTPOIIS UX
KauecTBa, MPUHATHUS PEIICHUH 110
KOMITOHOBKE JTUHHUI HaHECEHHUS
3aAIATHBIX METAIUINYECKUX U
HEMETAITMYECKUX MOKPBITHH.

0000111eHIE 3apyOEKHOTO OIBITA,
IIPOBEJICHUS KOHCYJIBTALUN C
BEAYIIUMU pabOTOAATEISIMH,
o0beMHEHNAMHU paboToaareneit
oTpaciiv, B KOTOPOH
BOCTPEOOBAHBI BBITYCKHUKH B
paMKax HalpaBJICHUS MMOJATOTOBKH

[IpodeccrnonanbHblil cTangapT
«Crenuanuct 1o
INEKTPOXUMHUYECKOM 3aIUTE OT
KOPPO3HUH JIMHEHHBIX
COOPYKEHHUHN U 0OBEKTOBY,
YTBEPKJICHHBIN ITPUKA30M
MuHucrtepcTBa Tpyaa u
COIIMAIbHOM 3amuTEl Poccuiickoi
®epnepauun ot 12.10.2021
Ne714n.

D Vnpasnenue cucreMon
3JIEKTPOXUMHUYECKON 3aIIUThI




JIMHEHHBIX COOPYKEHUMN U
00BEKTOB
(ypoBeHb KBAIU(DUKAITUU — 7)

[IpodeccronanbHbIi cTaHAAPT
«Crenuanuct B o01actu
pa3paboTKH, COMMPOBOKACHUS U
UHTErpaliy TEXHOJIOTHUYECKUX
IPOLIECCOB U ITPOU3BOJICTB B
00J1aCTH MaTepUaoBeICHUS U
TEXHOJIOTUH MaTEPUAIIOBY,
YTBEPKJCHHBII PUKa30M
MuHnucrepcTBa Tpy1a u
COLIMAIbHOM 3a1uTEl Poccuiickoit
®enepaunu ot 3.07.2019 Ne
477n.

B Pa3pabotka, conpoBoxIeHUE U
MHTErpalysl HNHHOBALMOHHBIX
TEXHOJIOTUIECKUX MPOIIECCOB B
00J1acTH MaTepuaoBEeICHUS U
TEXHOJIOTUN MaTEPUAIOB
(ypoBenb kBanidukanuu — 7)




VYyactue B
OpraHu3aIyH |
MIPOBEACHUU
MIPOEKTOB,
HCCIICIOBAHUM U
pa3paboOTOK HOBBIX
MaTepuaioB U
KOMIIO3HIIMH,
HAyYHBIX U
MIPUKJITHBIX
9KCIIEPUMEHTOB T10
CO3JaHHUIO HOBBIX
MIPOIIECCOB
MOJIyYeHUS U
o0paboTku
MaTepHuayioB, a TAaKKe
H3ICIUHN.

TexHonoruueckue
MIPOLIECCHI
IIPOU3BO/ICTBA,
00paboTKH 1
MOIU(PUKALIH
MaTepuaioB U
IIOKPBITHM, JeTanei
W U3ICIINIL;
obopyioBaHue,
TEXHOJIOTHYECKast
OCHACTKa U
MPUCTIOCOOJICHHUS,
CHUCTEMBI
yIpaBIeHUS
TEXHOJIOTHYECKUMU
MPOLIECCAMH.

ITIK-6. Criocoben
OTIPE/ICIIATh
(GyHKIIMOHATHHBIC U
KOPPO3HUOHHBIE
XapaKTePUCTHKU
obopymoBaHus,
MaTepuaioB u

MOKPBITUI, ONIPEENATh

HX COOTBETCTBUE
3as1BJICHHBIM
MOTPEOUTETHCKIUM
XapaKTEPUCTHKAM;
OCYILIECTBJIATH
KOHTPOJIb KaueCTBa
MaTepHAIOB U
MMOKPBITUH C
MIPUMEHEHUEM
W3BECTHBIX U
MOAU(UITUPOBAHHBIX

METOJIOB HUCIIBITAaHUH.

ITK-6.1. 3naeT TpeboBaHus K
(GYHKIIMOHATIBHBIM U KOPPO3HOHHBIM
XapaKTepUCTUKaM 000pyI0BaHUS,
MAaTepuaioB U MIOKPHITUH, CIIOCOOBI
KOHTPOJISI, @ TAKXKE
peryIaMeHTHPYIOIINE UX
HOPMAaTHUBHBIEC JOKYMEHTHI.

AHanu3 TpeboBaHUMN K
podecCHOHATHHBIM
KOMITETEHITHSIM, MPEABSIBIISIEMBIX
K BBIITYCKHHKAM HaIpaBJICHHS
MOJATOTOBKH HAa PBHIHKE TPY/a,
0000111eHIE 3apyOEKHOTO OIIBITA,
MPOBEICHUS KOHCYIbTALUH C
BEAYIIUMU pabOTOAATEISIMH,
00BbEeTMHEHUSIMU paboToaaTenen
0Tpaciu, B KOTOPOit
BOCTPEOOBAHBI BBITYCKHUKH B
paMKax HarpaBJICHUS ITOATOTOBKU

[IpodeccrnonanbHbIM CTaHIAPT
«Crenuanuct 1o
3JIEKTPOXUMHYECKOM 3aIIHUTE OT
KOPPO3UH JIMHEHMHBIX
COOPYKEHHUHN U 0OBEKTOBY,
YTBEP>KICHHBIN ITPUKA30M
MuHnucrepcTBa Tpyaa u
COIIMAILHOM 3amuTEl Poccuiickoi
®epnepauun ot 12.10.2021
Ne714n.

D Vnpasnenue cucreMon
3JIEKTPOXUMHUYECKON 3aIIUThI
JIMHEHHBIX COOPYKEHUU U
00BEKTOB (YpOBEHb
KBaJTU(pUKAIIMN — 7)

[IpodeccrnonanbHbIi cTangapT
«Crienmanuct B o0J1acTi

pa3paboTKu, COMPOBOKACHUS U
I/IHTeraHI/H/I TCXHOJIOTHUYCCKUX




IIPOLIECCOB U ITPOU3BOJICTB B
o0jacTu MaTepuaIoBeIeHUS U
TEXHOJIOTMH MaTepUaJIOBY,
YTBEPKJACHHBII MPUKA30M
MuHnucrepcerBa Tpy1a u
COLIMaNbHOM 3amuThl Poccuiickoi
®enepauuu ot 3.07.2019 Ne
477n.

B Pa3pabotka, conpoBoxeHUE U
MHTETpalisi HHHOBAIlMOHHBIX
TEXHOJOTMYECKUX IPOIIECCOB B
o0JjacTu MaTepuaIoBeICHUS U
TEXHOJIOTUH MaTepHalioB
(ypoBeHb KBaIH(UKAIUH — 7)




B pe3ynbrate u3yueHus: AMCUUILIINHBI CTYACHT MarucTpaTyphl TOJIKEH:

3name:

— TpeOoBaHUS K rajbBaHOIIACTHYECKUM OCAIKaM;

— OCHOBHBIE TEXHOJIOTMUECKHE  ONepallud  M3TOTOBJIEHUS  M3ACIUA  METOJO0M
rajJbBaHOIIACTHKY;

— TPUHOMUIB MOAU(PHUKAIMK JUAJICKTPUUCCKUX TOBEPXHOCTEH Tepell XUMHYECKOM
MeTaUIM3alMen TUAICKTPUKOB WK rajbBaHMUECKUM HapallMBaHUEM METalla.

Ymemo:

— COCTaBJIATh TEXHOJIOTHYECKHE CXEMBI FaJIbBAHOIIACTHYECKOTO U3TOTOBIIEHUS U3 U
C UCIOJIb30BaHUEM (POPM M3 Pa3TUIHBIX MATEPHAIIOB;

— BBIOMpATh ONTUMAJIbHBIE TEXHOJOTMM XMMHYECKOW METaJTM3aliu I 3aJaHHbIX
YCJIOBUM KCILTyaTalliy U3ETUH.

— OCYILECTBJIATh TEXHUYECKUI KOHTPOJIb PACTBOPOB U AJIEKTPOJUTOB, a TAKKE CBOWCTB

raJIbBaHOTUIACTUYECKHUX IMOKPBITUI WM U3/CIIHA;

Bnaoemn:

— HaBBIKAMU U3TOTOBJICHHSI TAIbBAHOIIACTHYECKUX POpM

— HaBbIKAMU HAHECEHHS DJIEKTPOIPOBOJHBIX pa3/ICTUTEIbHBIX CJIOEB, a TaKXkKe
METaJUIMYECKUX MOKPBITHI Ha TUAJICKTPUKH

— HaBBIKAMH M3TOTOBJICHUS M3JEJIMI rajibBaHOIIACTHYECKUM CII0COOOM

3. OFBEM JIUCHOUILJIMHBI U BUIbI YYEBHOM PABOTHI

O0BeM TUCHUILTAHBI
Bup y4eOHoii padoThI Axax, | Acip.
3E
q. q.
OO0mas TPy10eMKOCTh THCIIHIITHHBI 5 180 135
KonTakTHas padoTa — ayIMTOPHbIE 3aHATHS: 1,42 51 38,25
Jlexun 0,47 17 12,75
[TpakTuueckue 3anstus (I113) 0,47 17 12,75
JIaGoparopusie padotsl (JIP) 0,47 17 12,75
CamocrosiTejibHasi padoTa 2,58 93 69,75
CamocTosiTenbHOE U3YUYEHHE Pa3/1eJI0B JUCIUILIMHbI 2,58 93 69,75
Bua koHTpoOJIA:
IK3aMeH 1 36 27
KonTakTHas camocTosiTenbHas paboTa 1 0,4 0,3
CaMocTosiTenbHOE U3YUEHUE PA3/AETI0B JIUCIUILIMHBI 35,6 26,7
Buj nTOroBoro KOHTpoOJIs: IK3aMeH




4. COOEP)KAHUE JUCIUITJINHBI

4.1. Pa3zgennl TUCHUNUIMHBLI U BUABI 3aHATHI

AKkazieM. 4acoB

Ne
n/n

Pa3nen nucuMnINHLI

Bcero

B T.4. B
dopme

np. NOIr.

Jlexknuu

B T.4. B

dopme
np. NOAr.

IIpak.
3aH.

B T.U. B

dopme
np. NOAT.

Jlao.
padoThI

B T.4. B

dopme
np. NOAr.

Cam.
padora

Pasznea 1. [IpakTudeckas
rajbBaHOILIACTHKA

64

7

7

7

7

43

11

HcTopus nuzobpereHus
rajibBaHoruIacTuku. [Ipenmer
rajlbBaHOIUIACTUKH. DTaIlbl Pa3BUTHUS
raJIbBaHOIUIACTHUKH.

15

13

1.2

HpI/IMCHeHI/IC rajJabBaHOIIIIACTUYCCKUX
TEXHOJIOTHI B IMPOMBIIIJICHHOCTH.

11

10

1.3

OCHOBHBIE dTaIbl

raJiIbBaHOINIACTUYCCKOTI'O IIPOU3BOACTBA.

®opmbl B rajibBaHOILIACTUKE (BUJIBI
¢dbopMm). OCHOBHBIE MaTEPHAIIBI JJIsI
U3rOTOBJIEHUS POpM.

15

10

14

MonudunrpoBanue MOBEPXHOCTH
dbopm. Hanecenne mokpoBHBIX CIIOEB
Pa3IMYHON MPUPOIBIL.

23

10

Pazgen 2. OcHoBHEBIE
TEXHOJIOTHYECKHe NMPoLecchl

80

10

10

10

10

10

50

2.1

XuMmungeckoe (aBTOKaTaIUTHYECKOE)
BOCCTAaHOBJIEHHE MeTaioB. HaneceHnne
MPOBOSIINX AUCTIEPCHI (TOPOLIKH
rpaduTa, MeTaIa).

16

12

2.2

DIEeKTPOOCAKICHNE METAJLIOB.

30

10

o

10

10

12

2.3

BHCKTpooca)K,Z[CHI/IG CIIJIaBOB.

18

14




24 OGOpyl[OBaHI/Ie; KonTpons B 16 i 5 5 i i 12
MIPOMBIIICHHOHN raJIbBaHOILJIACTHKE.
HUTOI'O 144 17 17 17 17 17 93
JK3aMeH 36
HUTOI'O 180

10




4.2 Conepxxanue pas3aesioB QM CIUATIINHbBI

Pazoen 1. Illpakmuueckas 2anbeanonaiacmuKka

b.C. Slkobu — OCHOBONOJIO)KHUK TajJbBaHOTEXHUKU. McTopus u300peTeHHs
rajbBaHOIUIACTUKU. [IpenMeT rapBaHOIUIACTUKU. DTaIlbl Pa3BUTHS T'aJIbBAHOIUIACTHKH.

OcHOBHbIE TOJIOKEHHSI TallbBaHOIUIACTUKH. [IprMeHeHne rajabBaHOIIACTHYECKUX
TEXHOJIOTUH B TPOMBIIUICHHOCTH. OCHOBHBIE ATaIlbl T'aJIbBAHOIUIACTHYECKOTO MPOM3BOJICTBA.
®opmbl B TranbBaHOIIaCTUKE (BUABI GopM). OCHOBHBIE MaTepUalbl JJIsl U3TOTOBJICHUSA (HOPM.
MomudunupoBanue noBepxHoctd (opm. Ob6exupuBanue. MexaHnuueckas o00paboTKa.
TpaBnenue. HaHneceHune NOKPOBHBIX CJIOEB pa3IU4HON mpuponbl. PaznenutenbHble ciou:
CaMOIPOM3BOJIbHBIC, HEOPraHWYECKHUE, OPraHMYECKUE. DJIEKTPOIIPOBOIHBIE CIIOH: CYIb(GHUIHBIC,
MeTaJJTNYECKHE.

Paszoen 2. Ocnosnvle mexnonozuueckue npoyeccol
XuMuyeckoe (aBTOKATaJIMTUYECKOE) BOCCTAaHOBIIEHHME MeTauioB. HaHeceHue mpoBOISIINX
qucriepcuid (MOpOUKU rpaduTa, MeTamuia). DISKTPOOCAKICHUE METAIIOB. DIIEKTPOOCAKICHHUE
crutaBoB. O6opynoBanue. KOHTpOIb B MPOMBIIIIIEHHON TaJIbBAHOILIACTUKE.

11



5. COOTBETCTBHUE COAEPKAHUSA TPEBOBAHUSAM K PE3YJIBTATAM OCBOEHUA JUCIHUIIJIMHBI

Ne B pe3ynbprare 0CBOCHUS JUCLMUIUIMHBI CTYJIEHT JIOJIKEH: Pazlz[en Paszz[eﬂ
3HaTh:
1 | — TpeOoBaHMs K rajJbBaHOILIACTHYCCKUM OCAJIKAM; + +
2 | — OCHOBHBIE TEXHOJOIHYECKHE OTEPAIMH H3TOTOBJIEHHUS U3EIHI METOIOM TaJIbBAHOILUIACTHKH, + +
3 |~ MPUHIIAITE MOAU(DHUKAIMH JUDICKTPHUSCKUX MTOBEPXHOCTEH IMEePeI XUMUUYECKON METAITH3aIUeH TUIICKTPUKOB + +
WJIY FaJlbBAaHUYECKUM HapallMBaHUEM MeTalia.
YMerh:
4 | — COCTaBIATH TEXHOJOTMYECKHE CXEMBbl TalbBAHOMIACTHYECKOTO HM3rOTOBICHUS W3S C HMCIOJIb30BaHUEM + +
dhopM M3 pa3IMYHBIX MAaTEPUAJIOB;
5 |~ BBIOMPATh ONTHMAJIBHBIE TEXHOJOTUH XMUMHUYECKON METaUTM3alliu I 3aJaHHBIX YCJIOBUM SKCIUTyaTalluu + +
W3JICITNHN;
6 | — OCYIECTBIATH TEXHUYECKUM KOHTPOJIb PACTBOPOB U JICKTPOJIMTOB, a TAKKE CBOMCTB rajbBaHOIIACTUYECKUX +
MTOKPBITUI WA U3JETIUN;
Baagernb:
7/ | — HaBBIKAMH W3TOTOBJICHHSI rAJIbBAHOIUIACTHYECKUX hopM; + +
g | — HaBbIKaMH HAHECEHHS DJIEKTPONPOBOIHBIX PA3/IENUTENLHBIX CIIOEB, a TAKKE METAIIMIECKHX MOKPBITUI Ha + +
JIADJICKTPUKH;
9 | — HaBBLIKAMM M3TOTOBJIEHUS U3IEIUN TAIbBAHOILIACTUYECKUM CIIOCOOOM + +

B PE3YIBTATC OCBOCHUA TUCHUIIIIMHBI CTYJACHT JOJIKCH HpI/I06peCTI/I CJICOAYIOIINEC npod)eccuouaﬂbnble KomnemeHuuu u uuduxamopbl ux

oocmudicenus:

Kox n naumenoBanme ITK Koa n HaumeHoBanue naaukaropa nocrukenus IK

[1IK-5. Cnocoben paspabateiBath U BHeOpATh | [1K-5.2. YMmeer pa3pabaTeiBaTh TEXHOJIOTHYECKHE TPOIIECCH B
TEXHOJIOTUYECKHE MPOIECChl B 00IACTH 3aIIUTHI | O0NACTH 3allUThl OT KOPPO3HH, OIPENeNATh MPUTOJAHOCTh
OT KOPpPO3UH; OCYUIECTBIIATH BEIOOp MAaTepUaJIOB | TOBEPXHOCTH K 00paboTKe € 1LENbl0 NMpUAaHUS TpeOyeMbIX
JUIS W3TOTOBJICHUS OCHOBHOTO U | QyHKIIMOHAIBHBIX CBOMCTB.
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BCIIOMOTraTeIbHOIO o0opynoBaHus u
KOMMYHHKAIIMOHHBIX CETEH.

[IK-5.3. Brageer HaBbIKAaMH MOATOTOBKH TIOBEPXHOCTH K
HAHECEHUIO TOKPBITUM, KOHTPOJS HX KadyecTBa, IPUHITHSA

10 pElICHNH 10 KOMIIOHOBKE JIMHUM HAHECCHMs 3allUTHBIX
METAITIMYECKUX U HEMETAIIMYECKUX TOKPBITHH.
[1K-6. Criocoben onpenenats ¢pynknuoHanbHble | [IK-6.1.  3Haer TpeOoBaHMs K  (YHKIMOHAJIBHBIM U
u KOPPO3UOHHbIE XapPaKTEPUCTUKU | KOPPO3HMOHHBIM XapaKTepUCTUKaM 000pYA0BaHUs, MAaTEPHAIOB
000pyZlOBaHUs, MAaTEpUaloB M  IOKPBITUIL, | M IOKPBITHH, CIIOCOOBI KOHTPOJIS, @ TAK)KE PErJIaMEHTHPYIOIINE
11 |OTPENENATE WX  COOTBETCTBHE  3AjBICHHBIM | MX HODMATHBHbIE IOKYMEHTBI.

NOTPEOUTETHCKUM XapaKTepUCTUKAM;
OCYILECTBISATh KOHTPOJIb KAYECTBA MATEPUAIIOB U
IOKPBITUA C TPUMEHEHHUEM U3BECTHBIX U
MOAUGUIIMPOBAHHBIX METOJ0B MCIIBITAHUMN.
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6. IPAKTUYECKUE U JIABOPATOPHBIE 3AHATUSA

6.1. IlpakTHYecKue 3aHITUSA
I[IpumepHbIe TEMBI NPAKTHYECKUX 3aAHATHI MO IUCHHUILINHE

Ne Ne paznena

HanmenoBaHue NpakTUYECKUX 3aHATHN Yacsl
/11 | AMCIMILIUHBI

OcHOBHBIE ~ 3Tamlbl  TaJbBAHOIJIACTUYECKOIO  NPOU3BOJACTBA.
1 1 @opmbl B ranpBaHomactuke (Buasl  (opm). OcHOBHBIE 3
MaTepHalibl 1JIsl U3TOTOBJIEHUS (OpM.

MoaudunupoBanue nosepxHoctu popm. Hanecenue nokpoBHBIX

2 ! CJIOCB PA3IMYHOMN IPUPOJIBI. 4
XuMHu4yeckoe (aBTOKATATUTHIECKOE) BOCCTAHOBJIICHHE METAILIOB.

3 2 Hanecenne mpoBomsmux aucnepcuii  (mopomku rpadura, 2
MEeTaJla).

4 2 DJIEKTPOOCAKICHUE METAITIOB. 4

5 2 DIEKTPOOCAKICHHE CILIABOB. 2

6 2 O6opynoBanne. KoHTponb B IPOMBITIUICHHON TaJIbBAaHOTUIACTHKE. 2

6.2. JJabopaTopHble 3aHATHS

Bemonnenne 11abopaTopHOro IMpPakTHKyMa CIOCOOCTBYET 3aKpEIUICHHIO MaTepuala,
u3ydaeMoro B aucuuiuinHe «Texunuueckas 2anveanonaacmuka», a TAKKe NaeT 3HAHUS 00
OCHOBAX JJICKTPOXUMHHU, MATCPHUATIOBCACHUHN U 3alIUTC OT KOPPO3UHU.

MakcuMallbHOE KOJIMYECTBO Oa/ulOB 3a BBINOJHEHHE J1a0OpaTOPHOTO MPaKTHKyMa
cocraBisieT 25 6amioB (MakCHMaNbHO 1O 5 OamoB 3a Kaxayoo padoty). KommuectBo pabdor u
0aJJIOB 32 KKyl paboTy MOXKET ObITh M3MEHEHO B 3aBUCUMOCTH OT MX TPYJOSMKOCTH.

[Tpumepst 1a00paTOPHBIX PabOT U pa3ebl, KOTOPbIE OHU OXBATHIBAIOT

J‘;{ Hﬁiﬁ;ﬁ{i;lil HaumenoBanue nabopatopHbIx padboT Yacsr

1 1 M3roroBieHre MEIHOM U HUKEJIEBOH (hosibru 3

2 1 H3roroBiieHrne METHON CETKU 3

3 2 M3rorosieHue miockoro 6apenseda 3

4 2 Wsrorosnenne  oO6bémMHOrO  Oapenbeda  Ha
KaydykoBOil ~ ¢opMe  METOIOM  BHYTPEHHETO 2
HapanuBaHus

5 2 H3rotoBneHne MeAHOTO OECIIOBHOTO 3MEEBHKA IO 3
BBIIIJIABIIIEMON MOJICITH

7. CAMOCTOSTEJIBHAS PABOTA

CaMocTosTenbpHas pa60Ta IpOBOAUTCA C LCIIbIO er'Iy6JIeHI/I}I 3HAHUU 1O AJUCHUIIIIMHE U
IpeaycMaTpuBacT:

— PCrYISApHYIO HpOpa6OTKy HpOfI,Z[CHHOl“ O Ha JICKIHUAX, IIPAKTUYCCKUX U J'IaGOpaTOpHBIX
3aHATUAX yqe6H0ro Marcpuaia v MOoATOTOBKY K BBIITOJIHECHUIO KOHTPOJIBHBIX pa60T 110
pa3aciiaM IUCHUIIIINHEIL,

— O03HaKOMJICHHE 1 IPOpabOTKy pEKOMEHI0BaHHOM IUTEpaTyphl, U paboTy € 3JEKTPOHHO-

ONOIMOTEYHBIMU CUCTCMaMH, BKJIIOYad IICPCBOABI Hy6J'II/IKaI_II/II71 N3 HAYYHBIX KYpPHAJIOB,
muTHpyeMbIX B 6azax Scopus, Web of Science, Chemical Abstracts, PUHII
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— TIOCEIIEHUE OTPACIEBBIX BBICTABOK, CEMUHAPOB, KOHPEPECHITNI Pa3IMIHOTO YPOBHS,

— yuacrue B cemuHapax PXTY um. . MeHeneeBa no TeMaTuKe TUCLUIUIMHBI,

— TOJTrOTOBKY K BBIMIOJTHEHUIO KOHTPOJIBHBIX PabOT MO MaTepuaity JEKIIMOHHOTO Kypca;

— TMOATOTOBKY K BBHITIOJHEHUIO JIAOOPATOPHBIX padoT;

— TOATOTOBKY K CJlaye AK3aMeHa M0 AUCIHUILIIUHE.

[TnaaupoBaHre BpPEMEHHM HA CaMOCTOSITEIBHYIO PabOTy, HEOOXOAMMOIO Ha HW3YYCHHUE
JUCIUIUIMHBI, CTYJIEHTaM JIy4llleé BCEro OCYIIECTBISATH HAa BECh IIEPUOJ H3YYECHUS,
MpeaycMaTpuBasl MpU 3TOM PETYISIPHOE NOBTOPEHUE MPOMJIEHHOrO Marepuaiia. Marepuan,
3aKOHCIIEKTUPOBAHHBI Ha JIEKIUAX, HEOOXOJMMO PETYJISPHO MOMOJHATH CBEIACHUSMHU W3
JTUTEPATypPHBIX HICTOYHUKOB, IPEIICTABICHHBIX B pabodeii mporpamme. [1pu pabote ¢ ykazaHHBIMU
UCTOYHHKAMU PEKOMEHIYETCS COCTAaBJATh KPATKHH KOHCIIEKT MaTepHayia, C 00sS3aTeIbHBIM
¢dukcupoBanrem OnbIMorpadhuIecKux TaHHBIX UCTOYHUKA.

8. MPUMEPBI OHEHOYHBIX CPEJICTB JJIs1 KOHTPOJISA
OCBOEHMA JUCIUAIIJIMHDbI

CoBOKyIHasi OlEHKA 110 JHMCIUIUIMHE CKJIaIbIBaCTCSI W3 OICHOK 3a BBINOJIHCHHUE
KOHTPOJBHBIX paboT (MakcMMaibHas omeHka 35 OamwioB), 1a0OpPaTOPHOTO MPAKTUKyMa
(MakcuMalbHas olieHKa 25 6allJIoB) U HTOrOBOIO KOHTPOJIS B (opMe ak3amena (MaKCHMalIbHAs
onenka 40 6aioB).

8.1. [IpumMepbl KOHTPOJILHBIX BONMPOCOB /IJIs1 TEKYIIETr0 KOHTPOJISI OCBOEHUSI TUCHUTLINHBI
J11g TeKyiero KOHTPOJIs MPEeyCMOTPEHbI 2 KOHTPOJIbHBIE paboThl. KOHTpOIbHBIE paOOTHI
OTHOCATCA K pa3sHbIM pasaciiaM AUCHHUILJINHBL.
KonTponbnas pabora Nel BkitouaeT B ce0si TpU BOIIpOca M CyMMapHO OlieHHnBaeTcs u3 18
OamioB. Kaxaplii BOpoc orieHUBaeTCs 3 pacdera 6 6amios.

Bapuant Ne 1

1. Packpoiite cyTh noHaTus (GopMbl B rajgbBaHoIuiacTHke. UTo Takoe nmpoMexyTrouyHas (opma?
[TpuBenuTe criocoObl U3rOTOBIIEHUS (HOPM.

2. CpaBHMTE XUMUYECKUH U JIEKTPOXUMHUYECKHI CLIOCOOBI HAHECEHUS! pa3eTUTEIbHBIX CIOEB.
3. OxapakTepu3yiTe MPOCThIE EKTPOIUTHI METHEHUS, UCIIOJIb3YEMBIE B FAJIbBAaHOILIACTUYECKUX
IIPOU3BOCTBAX JJIs HAapalllMBaHUs KOIUMN, UX IPEUMYILECTBA U HEAOCTATKHU.

Bapuant Ne 2

1. CpaBHUTE MEXaHUYECKUI U TEPMUUECKUN CITIOCOOBI HAHECEHHSI TOKOIIPOBOISIIUX CIIOEB.

2. OnumuTe MpoLecc OUUCTKU MOBEPXHOCTH CTAIBHBIX ()OPM OT OKCHIOB Iepesl HapalluBaHUEM
KOITHH.

3. YkaxxuTe Ha3HaUeHHE KOMIIOHEHTOB JIEKTPOJIMTOB JUIsl NosydeHus criaBoB Ni-Mn u Co-W.

KonrtponbHas pabota Ne2 Bkimtouaer B ceds TpU BOIPOca U CYMMApHO OlleHUuBaeTcs u3 17
OamnoB. IlepBbiif U BTOpPOM BOIPOCHI OLEHUBAIOTCS M3 pacueTa 6 OayuioB, TPETUH BOMPOC U3
pacuera 5 6ayioB.

Bapuant Ne 1

1. Onumute 060pyI0BaHUE JJIsl HAHECEHUST TOKOMIPOBOISIINX CIIOEB BAKYYMHBIMHU CITOCOOAMH.
2. B dWem 3akmouaeTcsi CyTh cloco0a penpoAyIUpPOBaHUS CKYIBITYp CIIOCOOOM
TaTbBaHOMIACTHKN?

3. OxapakTepu3yiTe OCHACTKY, UCIOIb3YEMYIO B ralbBaHOIIACTHYECKUX MPOU3BOJICTBAX.

Bapuant Ne 2
1. [Ipu HapamMBaHUKM HHUKEJIEBOW KOIHUHU C CYJIb(ATHOTO AIEKTpOJIUTa YOTCa Ha MOBEPXHOCTU
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dopmsl (Tmomans 0,125 ,I[Mz) B TEUEHHE OJHOTO 4aca mpH cuie Toka 1 A Bwigemwiocs 0,56 T
Hukens. OnpeaenuTh BBIXO MO TOKY U TOJIIUHY HHUKeNss. ATOMHAas Macca HHUKels paBHa 58,7;
IJIOTHOCTH HUKENs 8,9 T/ cM®.

2. OnummTe KOHCTPYKTUBHBIE OCOOCHHOCTH CTAIIMOHAPHBIX BaHH IS HAPAIUBaHUS KOIUH.

3. [IpuBenuTe U OMUIIKUTE CIIOCOOBI OKPAIIMBAHUS U TOHUPOBAHUS MEAHBIX KOIHUH.

8.3. Bonipochl /1Jisi HTOrOBOI0 KOHTPOJIS OCBOEHHUSI AUCIHUILIHHBI (3 ceMecTp — IK3ameH)

buner BkiIrOYaeT KOHTPOJBHBIE BOHPOCHL 1O paszgenam 1 u 2 paboueil mporpamMsl
JUCLHUTUIMHBL U cOAEepKUT 2 Botpoca. 1 Bonpoc — 20 6amios, Bonpoc 2 — 20 Gayios.

8.3.1. [IpuMepbI KOHTPOJIbHBIX BONPOCOB /IJISI UTOTOBOT0 KOHTPOJISI 0CBOEHUS
AucHHILTHHBI (3 ceMecTp — IK3amen)

HcTopust n300peTeHust raibBaHOIUIACTUKH. DTallbl pa3BUTHS IaJIbBAHOIUIACTUKH.
[TprMeHeHre TaTbBaHOTUIACTHYECKIX TEXHOJIOTHIA B TPOMBIIIIJICHHOCTH.

OcHOBHBIE 3Tallbl raTbBAaHOMJIACTHYECKOTO IIPOU3BOCTBA.

®DopMBbI B TAJIbBAHOILTACTUKE (BUIBI (HOPM).

5. OcHoBHble Marepuanbl ais u3roroBineHus (opm. [locrosuubie (opmbl. Pazpyraembie
dopmel. [ledopmupyemsie (crumnomuBaeMbie) Gopmbl. OTaenenne GopM OT ocaika.

6. MomudunupoBanue noBepxHOCTH ¢opM. OO0e3zxupuBaHue. MexaHudeckas 00paboOTKa.
TpaBnenne. HaneceHne TOKPOBHBIX CIIOEB pa3IMYHOW NTPUPOJIBI. PasznenurtenbHble CIIOU:
CaMOIIPOU3BOJIbHBIE, HEOPTAaHUUECKHE, OPTaHUYECKUE.

7. DJEeKTpONPOBOJHEIC CIIOM: Cylb(uaHbIe, MeTaindeckue. HaHeceHne XambKOTCHUTHBIX
cnoéB. XuMHUecKoe (aBTOKATaJTUTHUYECKOE) BOCCTAHOBIICHUE METAJUIOB.

8. Xwummueckoe MeIHEHUE.

9. XwumHueckoe HUKEIUPOBAHUE.

10. Xumuueckoe cepeOpeHHeE.

11. Hanecenue npoBOISAIIMX AUCTIEpCUi (TTOPOIIKY IpaduTa, MeTaIa).

12. DnekTpoocaxkIeHne METALIOB. DJICKTPOIUTHUSCKOE OCAXKICHUE HHUKENS, MEIH, cepedpa u
30J10Ta

13. DiekTpoocakIeHUE CILIABOB.

14. O6opynoBaHue A U3TOTOBJIECHUS (HOPM.

15. O6opynoBanue 115t MOAUPHUITUPOBAHUS TTOBEPXHOCTH (HOPM.

16. OGopynoBaHus AJs HApAUTUBAHUS KOTIHIA.

17. Marepuansl Ui U3rOTOBIEHUS 000PYI0BaHUS, TIOABECOK, IPUCIIOCOOIEHHM, SKPaHOB.

18. KoHTpomnb B MPOMBIIUIEHHOH raibBaHOMIACTHKE.

PN

@OHJI OLEHOYHBIX CpPEICTB NPHUBEIEH B BUAEC OTACIBHOIO JOKYMEHTA, SBISIOLIETOCS
HEOTHEMJIEMOM YacThbI0O OCHOBHOM 00pa30BaTeIbHON MIPOrpPaMMBI.

8.4. CTpykTypa ¥ npuMepbl OWIIETOB 11 JK3auenda (3 cemectp)
Ix3zamen o puctpiuinae «Texnuueckan 2anb6anoniacmuKkay NPOBOANTCS B 3 CEMECTpe
¥ BKJIIOYAeT KOHTPOJIbHBIE BOMPOCHI 1O pazzenam 1 u 2 paboueit mporpaMMbl AMCUUIUIMHEL buser

I IK3ameHna COCTOUT U3 2 BOITPOCOB, OTHOCAIIUXCA K YKa3aHHBIM pa3JciiaM.

[Tpumep Ounera 11 Ik3amena:
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«Ymeeporcoaro» Munucmepcmeo Hayku u gvicuiezo 0opazosanus PO
Poccuiickuii XMMHKO-TEXHOJOTHYECKU YHUBEPCUTET
3aB. kadeapoii umenu JI.LM. MenjaeiieeBa
MHHOBAIMOHHBIX MaT€pUAIIOB Kadeapa vHHOBaLIMOHHBIX MaTePHAJIOB
Y 3aIIUTHI OT KOPPO3UHU U 3aIIUTHI OT KOPPO3UM
22.03.01 MaTepuajioBeJeHHE U TEXHOJIOTMHA MATEPHUAJIOB
T. A. Barpamsn Marucrepckasi nporpamMmma —
(Honmice) «HHOBALMOHHDbIE MATEPHAJIBI U 3aIHUTA OT KOPPO3IUU»
« » 2025 . TexHu4eckasi raJbBaHOILIACTHKA
Bujer Ne 1

1. OcuoBHble MaTepuansl ais u3rotopieHus ¢opm. [loctosaubie hopMbl. Paspyinaembie
dopmel. [lepopmupyemsie (crumommuBaemMbie) hopmbl. Otaenenre GopM OT OcaiKa.

2. XuMuueckoe cepebpeHue.

9. YYEBHO-METOANMYECKOE OBECINEYEHHUE JUCHUIIJIMHbBI

9.1. Pekomenayemasi JuTepaTrypa
A. OcHoBHas1 JIuTEpaTypa
1. Cmupnos K.H., A6pamos A.A., I'puropsn H.C., Masyposa /I.B. I'anbBanomuiactuka - M.:
UznarensctBo PXTYVY, 2022. - 200 c.
2. CmupnoB K.H., Ab6pamoB A.A., I'puropsa H.C., OnunokoBa M.B. I'anpBaHomuactuka.
Jlaboparopusrii npaktukym. M.: PXTY um. /.. Mengeneesa. 2019. 56 c.

Jononnumensnasn r1umepamypa
1. «IIpuxnagnas smmextpoxumus» (yaeOnuk). Iloxg pen. n.1.H. mpod. Tomumosa A.Il. — 3-e. u3m.,
niepepad. — M.: Xumust. 1984. 520 c.

9.2. PexoMeHyeMble HCTOYHMKH HAYYHO-TeXHUYeCKO0il nHpopManun
— Pa3narouHslli HIUTFOCTPATUBHBIN MaTEPUAI K JIEKLIHM.
— IIpeseHTanuu K JIEeKLUAM.
— Meroanyeckre peKOMEHIalUH 110 BBITIOIHEHUIO JJAO0OPATOPHBIX padoT.

HayuHo-TexHuueckue xypHaJbl:
— Pa3narouHslli MIUTFOCTPATUBHBIN MaTepral K JEKIIHIM.
— IlpeseHTanuu K JeKIUAIM.
— MeTtoauyeckue peKOMEH IallUU 10 BBITIOIHEHUIO JTA00PaTOPHBIX PadoT.

Hay4Ho-TexHHUYeCKUEe KypHAIIBI:
— Xypnan «anpBaHoTexHUKa 1 00padoTka nmoBepxHoctu» ISSN 0869-5326.
— Xypnan «Koppo3sus: matepuainsl, 3amurta» [ISSN 1813-7016.
— XKypnan «Corrosion Science» ISSN 0010-938X.
— Xypnan «IIpakTnka npoTHBOKOppO3nOHHOH 3amuTe» ISSN 1998-5738.
— XKypnan «®Pu3nkoxumus MoOBepXHOCTHU U 3auuta marepuaios (c 2008 r.)» ISSN 0044-1856.
— Xypuan «Corrosion Engineering Science and Technology» ISSN 1478-422X.
— XKypnan «Corrosion Reviews» ISSN 0334-6005.
— Xypuan «Materials and Corrosion - Werkstoffe und Korrosion». ISSN 0043-2822.

Pecypcel nHpOpManinoHHO-TEIEKOMMYHHUKAITMOHHON ceTn MHTepHeT:
— http://bookfi.org — BookFinder. Camas Gombiasi syeKTpoHHass 6ubimoreka pyHera. [lowck
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KHUT ¥ KYPHAJIOB.

— http://www.rsl.ru — Poccuiickas I'ocymapcTBennas bubnmoreka.

— http://lwww.gpntb.ru — TocynapcTBeHHas myOnu4Has Hay4YHO-TEXHHYECKash OMOIMOTEKA
Poccun.

— http://lib.msu.su — Hayunas 6ubinoreka MOCKOBCKOT'O TOCYAapCTBEHHOTO YHHBEPCHTETA.

— http://window.edu.ru — TlonHOTeKCTOBas OHOIHOTEKA YYEOHBIX M y4COHO-METOIUYECKUX
MaTepHAIOB.

— http://www.fips.ru/cdfi/fips2009.dll — Caiir ®UIIC. Uupopmarust 0 maTeHTax.

— http://findebookee.com — [TouckoBas cucTema 1Mo KHUTaM.

— http://elibrary.ru — Hayunas snektponHas OubinoTeka.

9.3. CpencrBa obecneyeHUs1 OCBOECHHSI TUCHUTIIHHBI
Jus  peanmzaruu  pabodeld mporpamMmbl  MOATOTOBIEHBI  CIEAYIONIUME CPEICTBa
o0ecreye st OCBOEHUS JUCIIUITINHEI:

— KOMIIbIOTEPHBIC MPE3CHTAIIMN HHTEPAKTUBHBIX JeKIuil — 8 (obriee yrcio ciaiinos — 300).

10. MIEPEYEHb HH®OPMAIIMOHHBIX TEXHOJIOT U,
HNCIIOJIB3YEMBIX B OBPA3OBATEJIBHOM ITPOLECCE

HNudopmannonnyro HOJIEPKKY U3Y4YEHUS JUCLUILINHBI OCYILIECTBIISET
Nudopmanmonno-6ubauoreunsiii nentp (MBL)) PXTY wum. .M. MenneneeBa, KOTOpBIit
oOecrieynBaeT OOY4YaIOUIMXCS OCHOBHOW y4eOHOH, y4eOHO-METOAMYECKOH W Hay4yHOH
JUTEpaTypoid, HEOOXOIUMOM JJIsl OpraHu3aluu 00pa3oBaTEIBLHOrO Mpolecca MO AUCLHUIIIMHE.
OO6muii 06vem MHOTOOTpacieBoro Gormaa MBI Ha 01.01.2025 1. cocraBnsier 1 563 142 k3.

@®oun UBIL[ pacnomaraer y4eOHOH, y4eOHO-METOAMYECKOM M Hay4YHO-TEXHUYECKOU
aUTEepaTypoil B (hopMe MEYaTHBIX U JCKTPOHHBIX M3AAaHWH, a TaKKe BKIOYAaeT o(pHUIIHaIbHbIE,
CIpaBOYHO-OMONIMOrpaduueckre, CHelUaTU3UPOBAaHHbIE OTEYECTBEHHbIE M 3apyOexHble
nepuonuueckue U uHpopmanmonHeie  u3nanus. UWBL[  obecmeumBaer  moctynm K
npodeccruoHaIbHBIM 0a3aM JTaHHBIX, HHPOPMALIMOHHBIM, CIIPAaBOYHBIM M TOUCKOBBIM CHCTEMaM.

Kaxnpiit oOyuatromuiicss odecrieueH cBOOOJHBIM JIOCTYIIOM U3 JHO0OW TOYKH, B KOTOPOH
uMeeTcss JocTyn K ceTh HMHTepHeT M K 3IeKTpoHHO-OuOmuoreynoil cucteme (OBC)
YHuBepcurera, KOTopas COACPKUT PA3IUYHbIE U3/1aHUS 10 OCHOBHBIM H3y4YaeMbIM JTUCIUIUIMHAM
U cOopMHUpPOBaHA 10 COIJIACOBAHUIO € MpaBooOIagaTeNsIMi yuyeOHOM M y4eOHO-METOANYECKON
JUTEPATYpPHI.

Jns  OGojee TOJHOTO M ONEPAaTUBHOIO  CIPaBOYHO-OMOIMorpaduyeckoro u
uH(popmarmoHHoro odciyxuBanus B MBI peanuzoBana TexHosorus DIEKTPOHHOM TOCTaBKU
JIOKYMEHTOB.

[TonHbIl mepedeHb HSJIEKTPOHHBIX HH(OPMALIMOHHBIX PECYPCOB, HCIOJIb3yEMBIX B
npoliecce 00y4eHus, MpeICTaBlIeH B OCHOBHOM 00pa30BaTesIbHOM Mporpamme.

11. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE JUCIMITJINHbI

B coorBercTBUM ¢ y4eOHBIM IUTaHOM 3aHATHS 1O JucuMivinHe «Texnuueckas
2a1b6AHONIACMUKAY TIPOBOATCS B (hOpME JIEKIIUH, IPAKTUYECKUX, JJAOOPAaTOPHBIX 3aHATUN U
CaMOCTOSITENIbHOU PaboThl 00yUaroIerocs.

11.1. Ob6opynoBanue, He0OX0AMMOE B 00pa30BaTEJIHLHOM Mpolecce:
JlekinoHHass ydeOHas ayauTOpHs, OOOpPYJOBaHHAS dJICKTPOHHBIMH CPEICTBAMHU
JEMOHCTpauy (KOMIBIOTEP CO CPEIACTBAMH 3BYKOBOCIPOW3BENCHHUS, MPOEKTOp, JKpaH) U

yaeOHOM MeOenblo; yaeOHast 1abopaTopust IJisl TPOBEICHHS JIAOOPATOPHBIX 3aHSITHIA.
Crennanu3upoBaHHoe  Ja0OpaTOpHOE  HCCIENOBATENbCKOE,  HCIBITATETbHOE U
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TEXHOJIOTHYECKOe 000pyI0BaHNUE.

11.2. YuyeOHO-HATIAAHBIE IOCOOMA:
KoMmruiekT mnpe3eHTanmmii K JICKIHsIM; HaOOpbl 00paslloB pa3IMYHBIX MaTepUATOB H
MTOKPBITHH.

11.3. KomnboTepbl, HHGPOPMAIHOHHO-TEJIeKOMMYHHKAIIMOHHBIE CETH, ANINAPATHO-
NMPOrpaMMHbIE M ayANOBU3YAJIbHbIE CPEACTBA:

[lIepcoHanbHble KOMIIBIOTEPHI, YKOMILUIEKTOBaHHbIE mpourpeiBateasiMu CD u DVD,
IPUHTEpAaMU M  [POTPAMMHBIMM  CpPEACTBAMH, IPOEKTOPBI, JKpaHbl; ayJUTOPHUH  CO
CTaIlMIOHAPHBIMU KOMILJIEKCAMU OTOOpaXkeHusl HH(pOopMaluu ¢ JTH0060r0 3JEKTPOHHOTO HOCUTEIIS;
WEB-kamepsr1; g poBoii ¢poroanmapar; KOMMPOBAIbHBIE alllapaThl; JOKaJIbHAs CETh C BHIXOJIOM
B MHTEpHET.

11.4. IleyaTHbIE U JIEKTPOHHBIE 00pa3oBaTe/ibHbIEe H HH(pOPMALIMOHHBIE PeCypChI:

WudopMalmoHHO-METOANYECKHE MaTepHaibl: ydeOHble MOCOOMS M0 JUCHHUIUIMHAM
BapUATHBHOW YAacTU MPOTrpPaMMbl; METOAWYECKHE PEKOMEHIALMU K TMPAKTUYECKUM 3aHSITUSM;
p%ﬂﬁTO‘-IHBIfI MaTepHal K JICKIHUAM; SJICKTPOHHBIC y‘-Ie6HI)Ie U31aHus 110 JUCITUITNIMHAM BapHaTHBHOfI
YacTH, HAYYHO-TIOMYJISIPHBIE SJICKTPOHHBIE U3TAHUSI.

DneKTpoHHBIE 00pa30BaTebHbIE PeCypChl: KadenparbHbie ONOIMOTEKH AIEKTPOHHBIX H3JaHUH
0 JUCIUIUIMHAM BapHAaTHUBHON YacCTH; 3JIEKTPOHHBIE MPE3EHTAIMY K pa3/iesiaM JEKIMOHHBIX KYyPCOB;
y4eOHO-METOTMUECKUE Pa3pabOTKu  Kadeaphl B IJIEKTPOHHOM BHJE; OYKICTHl W KaTaIOTH
000pyI0BaHMUS, CIIPABOYHUKH TI0 CHIPHEBBIM MaTepHaiaM, CIPABOYHUKH 110 HAWTYUIINM JTOCTYITHBIM
TCXHOJIOTHAM  DJICKTPOXMMHUYCCKUX IMPOM3BOJACTB; CIIPABOYHBLIC MATCpHaibl B IICYATHOM H
AIIEKTPOHHOM BH/IE; 3JIEKTPOHHAS KapTOTEKa MO PEHTIeHO(Pa30BOMY aHATIH3Y.

11.5. [lepeyeHb JULIEH3HOHHOTO MPOTPAMMHOI0 00ecTeyeHusl:

[lonHbIl nepeyeHb JIMIIEH3MOHHOTO IPOrpaMMHOrO  OOEecCHeueHus MpeAcTaBleH
B OCHOBHOI1 00pa3oBaTeIbHON IporpaMmme.

12. TPEBOBAHUSA K OHEHKE KAYECTBA OCBOEHMUS ITPOTI'PAMMBI

HaumeHoBaHue DopMbI U METOABI
OcHOBHBIE IOKA3aTEJIH OLEHKH
pa3ziesioB KOHTPOJISI M OLIEHKHU
Pasznen 1. [lpaktuueckas | 3naem:
rajJbBaHOIIACTHKA — TpeboBaHUsA K raabBaHoruiactuyeckum | Olenka 3a
ocajJKam; KOHTPOJIbHBIE PaOOTHI
—  OCHOBHEIE TEXHOJOTHUYSCKHUE
onepauu H3IrOTOBJICHUSA u3aenui OnueHka 3a
METOJIOM T'aJIbBaHOIIIACTHKY; 71abopaTopHbIE pabOThI
—  TIPUHIUIIBI MoauUKaITIH
JMAIEKTPUUECKUX ToBepXHocTeil mepen | OLCHKA 32 SK3aMeH €
XUMHUYECKOU MeTaluh3amueii | CEMECT)

JUDJIEKTPUKOB ~ WJIM  TaJbBaHUYECKUM
HapalMBaHUEM MeTaslIa.

Ymeem:

— COCTaBJISATh TEXHOJOTMYECKHE CXEMBI
raJIbBaHOIUIACTUYECKOTO  M3TOTOBJIIECHUS
U3JIeIMd ¢ HUCIoJib30BaHueM (opM U3
pa3IMYHBIX MaTEPUAJIOB;

— BbIOMpaTh ONTUMAJIbHBIE TEXHOJOTHHU
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XUMHUYECKOU METAJUIN3aluU JUIS 3aJaHHbBIX
YCJIOBUM 3KCIUTyaTallud U3CTUMN.

- OCYH_IGCTBJIHTB TCXHI/I‘-IeCKI/Iﬁ KOHTpOJIB
pPacTBOPOB M OJEKTPOJIMTOB, a TakKXKe

CBOICTB rajibBaHOIJIACTHYECKUX
MOKPBITUMA WK U3JIETTUI;

Bnaoeem.

— HaBBIKAMH H3TOTOBJICHUS
raJIbBaHOTUIACTUYECKHX (HOpM

—  HaBBIKaMU HaHECEHUs
AJIEKTPONPOBOJIHBIX pa3ienuTeIbHBIX

CJIOEB, a TaK)Ke METAIIHYECKUX IMOKPHITHI
Ha JTUDJICKTPUKH

— HABbIKAMHM  M3TOTOBIEHUS  H3EIIHN
rajJbBaHOIUIACTHYECKUM CIIOCOOOM

Paznen 2. OcHOBHBIE
TEXHOJIOTUYECKUE
MPOIIECCHI

3uaem:

— TpeOOBaHMS K T'aJbBaHOILJIACTHYCCKUM
ocagKam;

— OCHOBHEIC TEXHOJIOTUYCCKHE
onepanuu W3TrOTOBJICHUS 156691 () 0707
METOJIOM T'aJIbBaHOILIACTHK,

—  TPUHIUIIBI MoaupUKaITII
JIUDJICKTPUYECKUX TTOBEPXHOCTEH TMepen
XHUMHYCCKOM MeTaJI3allue
JIUDJICKTPUKOB ~ WJM  TallbBAaHUYECKUM
HapalyMBaHUEM MeETalIA.

Ymeem:

—  COCTaBJATH TEXHOJIOTHYECKHE CXEMBbI
rajlbBaHOIUIACTUYECKOTO  HM3TOTOBJICHHUS
U3JIeIMd ¢ HCIoJIb30BaHuEeM (opM U3
pa3IMYHBIX MaTEpPUAJIOB;

— BBIOMpAaTh ONTHUMAIIbHBIE TEXHOJOTUHU
XUMHYECKOM METaJIIN3aIiH IJIS 3aJaHHBIX
YCJIOBUM dKCILUTyaTalluy U3AEIUN;
Bnaoeem.

— HaBBbIKaMH MU3TOTOBJICHU A
rajabBaHOIIIIACTUYCCKUX (I)OpM;

— HaBBbIKaMHu HaHCCCHUA
SJICKTPOIMPOBOAHBIX PasaACINTCIIbHBIX

CJIOEB, a TAKXKe METATMYECKUX MOKPBITUI
Ha JINDJICKTPUKH;

— HaBBIKAMHM  M3TOTOBJIEHHUS  M3JENHI
rajibBaHOIIACTHYECKHUM CIIOCOOOM

Orenka 3a
KOHTPOJIbHBIE Pa0OTHI

Ouenka 3a
nabopaTopHbIe PaOOTHI

Oruenka 3a sk3amen (3
ceMecTp)

13. OCOBEHHOCTHU OPTAHU3ALINU OBPA30OBATEJIBHOT' O ITPOLECCA AJI51
HNHBAJINAOB 1 JINI C OT'PAHUYEHHBIMUA BO3MOKHOCTAMMU 310POBbsA

OOydeHre WHBAITUIOB

OCYIICCTBIACTCA B COOTBETCTBUU C:

H Jun € OIrpaHMYCHHBIMH  BO3MOJKHOCTSAMHU  310POBbBA
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— IlopsinkoM opraHu3alMi M OCYLIECTBIIEHHS 00pa30BaTeNIbHON NeATEeIbHOCTH IO
o0Opa3oBaTeNbHBIM MpOrpaMMaM — MporpaMmaM OakanxaBpuaTa, MporpaMMaM CIICHHATUTETa,
nporpammaM Maructparypsl (IIpukaz Munoopuayku PD ot 05.04.2017 Ne 301);

— IlonoxenneM O TOPSAKE OpraHU3allMd W OCYIIECTBICHHS 00pa3oBaTeIbHOU
JESATENIbBHOCTH 10 00pa3oBaTebHBIM IMpPOTpaMMaM BBICHIET0 00pa3oBaHUS — IpPOrpaMMaM
OakamaBpuaTta, IpOrpaMMaM CHEIHAIUTETa, MPOrpaMMaM MarucTparypsl QeaepaibHOro
roCy/IapCTBEHHOr0 OIOKETHOrO 00pa3oBaTeNIbHOTO YUYPEXKACHHUS BBICHIETO 00pa3oBaHUs
«Poccuiickuii XMMHUKO-TeXHOJIOrM4eckuil yHusepcurer umeHu .M. MenneneeBa», NPUHATHIM
pemienuem Ydenoro coeta PXTY um. JI.1. Menaeneesa ot 28.12.2022, npoTokon Ne 5;

— MeToan4ecKuMu peKOMEHIAMSIMHE 10 OPTaHU3aIUKA 00pa30BaTEILHOTO MpoIiecca s
00y4eHHs MHBAIUJIOB U JIULl C OTPAaHUYEHHBIMH BO3MOKHOCTSIMH 3/10pOBbs B 00pa30BaTeIbHBIX
OpraHu3alusaX BBICIIET0 00pa30BaHMs, B TOM YHCIIE OCHAILIEHHOCTH 00pa30BaTEIbHOTO Mpoliecca
(ytBepxaeHBI 3amecTuTeneM MuHHCTpa oOpazoBaHuss W Hayku PO A.A. KinumoBeiM OT
08.04.2014 Ne AK-44/058H).
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JlonmosiHeHMs1 M U3MeHEHHsI K padodell mporpaMme I CIUAIINHbBI

«TexHu4yeckasi raTbBaHONIJIACTHKA)
OCHOBHOI1 00pa30oBaTeJIbHOI IPOrpaMMBbl
22.04.01 MaTepuaJjioBe/ieHHe U TEXHOJOTHH MaTEpPHAIOB

Marucrepckas nporpamMmma

«AHHOBALITHOHHBIE MaTEpPHAJIbI U 3aIHUTA 0T KOPPO3UH)

®opma 00yueHHS: OUHAsA

Homep
OcHOBaHHE BHECEHUS
n3MeHeHus/ ConeprkaHue TOMOJTHCHHSI/ M3MEHEHUS
W3MEHEHU S/ JOITOTHEHUS
JOIIOJIHEHUS

MIPOTOKOJI 3acelaHus Y YeHOTO
1. coBeTra Ne oT

« » 20 .
IIPOTOKOJI 3aceaHusl Y YEHOT O
coBera Ne oT

« » 20 .
IIPOTOKOJI 3aceaHusl Y YEHOT O
coBera Ne oT

« » 20 .
IIPOTOKOJI 3aceaHusl Y YEHOT O
coBera Ne oT

« » 20 .
IIPOTOKOJI 3aceJaHusl Y YEHOT O
coBera Ne oT

« » 20 .
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MuHHMCTEepPCTBO HAYKH M BbICcIIero oopasoBanus Poccuiickoii @enepanun
(denepanbHoe rocy1apcTBeHHOE OK0IKeTHOE 00pa3oBaTesibHOE YUpeKIeHne
BbICIIET0 00pa3oBaHUs
«Poccuiicknil XUMHMKO-TEXHOJIOTHYeCKHUI YHUBEPCUTET
uMmenn /I.A. MenaeneeBa

«YTBEPXKXIAEHO»
Ha 3ace/laHuy Y YE€HOTO COBETa
PXTY uwm. JI.1. Menaeneera

npotokod Ne 30 ot «30» utonst 2025 r.

PABOYASA TIPOT'PAMMA JUCHUITVIMHBI

«["aIbBAaHOTEXHMKA M 00PA00TKA MOBEPXHOCTI
HanpasJ/ieHue nmoaAroToBKu
22.04.01 MarepuaJjioBeJleHHE M TEXHOJIOTMHA MATEPHAIOB

Marucrepckasi nporpaMmma
«/HHOBAIIMOHHBbIEC MATEPHAJIBI U 32LLUTA OT KOPPO3UI)

KBanudukanusa «Marucrp»

Mocksa 2025



[Iporpamma cocrtaBiieHa npodeccopoM Kadenpbl MHHOBALMOHHBIX MAaT€PUAIIOB U 3aIUTHI OT
koppo3uu ['puropsst H.C. u monenToM kadenpsl MHHOBAIIMOHHBIX MATEPHAIIOB M 3aIUTHI OT

Koppo3uu A.A. AGparioBsiM

[TporpamMmMa paccMoOTpeHa U 0700peHa Ha 3acellaHuM KadeIpbl HHHOBAIIMOHHBIX MAaTepPHaoB U
3ammUThI OT KOppo3uu «29» ampens 2025 r., mporokon Ne 9.



1. IIEJIb ¥ 3AJJAYM U CIUTIIIMHBI

[IporpaMmma coctaBieHa B  COOTBETCTBUM ¢  TpeboBanusimu  DenepanbHOro
rOCYJapCTBEHHOTO 00pa30BaTEeNbHOIO CTaHIApTa BBICIIET0 OOpa30BaHHS — MAarucTpaTypa
10 HanpaBJeHUO TOATOTOBKU 22.04.01 Mamepuanoseoenue u mexmonouu mamepuanos
(®1O0C BO), pexomenmanusiMu MeTOIUYECKOM KOMUCCHUM M HAKOIUIGHHBIM OIBITOM
NpenojaBaHusl JUCUUIUIUHB Kageopoil UHHOBAUUOHHBLIX MAMEPUANO8 U 3aAUUMbL Om
koppo3uu PXTY um. [I.1. MenneneeBa. IIporpaMmma paccuuTtaHa Ha U3y4YEHHE IHUCIUILUIMHBI B
TE€YEHHE OJIHOTO CEeMEeCTpa.

Hucuunnuna «l anveanomexnuka u 00padomka noOGEpXHOCMU) OTHOCUTCA K
BapHaTUBHOW YaCTH JUCHMIUIUH yueOHoro ruiaHa. [IporpaMMa IUCHUIIIMHBI IPEANONAraeT, 4To
oOyyaromuecss HUMEIOT TEOPETUYECKYI0 M  TPAKTHYECKYyI0 TMOJATOTOBKY B  oOnacTu
MaTepuaIoBeICHUS, TEOPETUUECKUX OCHOB AJIEKTPOOCAXKICHUS METAJJIOB U CIUIABOB, a TaKkKe
3alIUTHl OT KOPPO3UHU.

Henp aucuumiImHel —  OpuoOpeTeHUE  CTyJIEHTaMH 3HaHWi B ol0nactu
AIEKTPOOCAKACHHUS M XUMUYECKOTO OCAKJECHUS METAJUIOB U CIUIABOB, a TAK)K€ KOHBEPCHOHHBIX
MOKPBITHH, paccCMOTpeHHE (PU3UKO-XUMUYECKIX OCHOB U OCOOCHHOCTEH YKa3aHHBIX MTPOLIECCOB.

3agaun JMCUMILVIMHBI — U3YYE€HUE CPABHUTEIBHBIX TEXHOJIOTHYECKUX U DKOJIOTHIECKUX
XapaKTePUCTUK U OCOOEHHOCTEH Pa3IUYHBIX 3JEKTPOJIUTOB, MPUMEHSIEMBIX I OCAXKICHUS
METaJUIOB, CIIJIABOB M KOHBEPCUOHHBIX MOKPHITHIA;

- U3y4YeHHE KauyeCcTBa U CBOMCTB IMOIY4YaeMbIX MOKPBHITUNA B 3aBHCHUMOCTH OT COCTaBOB
AJIEKTPOJUTOB U TEXHOJIOTHYECKUX TTApPaAMETPOB.

Hucuunnuna «I anveanomexuuka u o00padomka noeepxHocmuy TPENofaeTca BO 2
cemectpe. KoOHTpOib ycrneBaeMOCTH CTYIEHTOB BEIETCS IO TNPUHITOW B YHUBEPCUTETE
PEUTHHIOBOM CHUCTEME.

PabGouass mporpamMMa JHCHMIUIMHBI MOXKET OBITh peaju30oBaHa C MPUMEHCHHEM
AJIEKTPOHHBIX 00pA30BaTENbHBIX TEXHOJOTHMA U 3JIEKTPOHHOrO OOyYeHHs TOJHOCTHIO WU
YaCTUYHO.

2. TPEBOBAHMUS K PE3YJBTATAM OCBOEHUS IUCHUIIJIMHBI

N3ydyeHne NUCHUIUIMHBI HAIPaBJIEHO Ha NPUOOpETEHHE CIEAYIOIMIUX KOMIETeHUM u
HHAUKATOPOB MX JOCTHKECHUSA



Hqu)GCCHOHaHLHBIe KOMIICTCHIMU U UHIAUKATOPLI UX JOCTUKCHUSA

OcHoBaHue
3agaua OO0BEKT WiIn "
. Kon u Koz u HauMeHoBaHHuE (mpodeccrnonambHbII
npodeccuoHaIbHON o0nacTp
HanMmeHoBanue [IK nHaukaropa pocrrkenus [IK CTaH/apT, aHAJIU3 OIIbITA)
JEITENLHOCTH 3HAHUS
O060011eHHBIE TPYAOBBIE QYHKIIMH
Tun 3ana4 npogeccoHAILHOM 1eATEJIbHOCTH: HAYYHO-HUCCJIe10BATEIbCKHU
VYyacrtue B TexHoIOrnYeCKHe T1IK-4. Criocoben [1K-4.3. Bnageet HaBRIKaMU Amnanu3 Tpe0oBaHUN K
OpraHu3alyy 1 MIPOIIECCHI OIICHUTH (haKTOPHI, onpeeseHus KOPPO3UOHHOU poeCCHOHAIBHBIM KOMITETCHIIHSIM,
MIPOBEACHUU MIPOM3BO/ICTBA, MPUYUHBI U CICACTBUS CTOMKOCTH, 3aIIUTHON MPEIbSABISEMBIX K BBIITYCKHUKAM
MIPOEKTOB, 00paboTKu u KOPPO3UH PA3ITMYHBIX CIOCOOHOCTH METAJUIMYECKUX | HAIpPABJICHHS MOJTOTOBKH Ha PHIHKE
HCCIIEIOBAHUN U MoaubUKaIIH MaTepHuajoB U A HEMETAIUIHYECKUX TpyZaa, 0600111eHre 3apy0eKHOTO OTbITA,

pa3paboTOK HOBBIX
MaTepHaJIOB U
KOMIIO3HUIIMI,
HAYYHBIX U
MIPUKIIATHBIX
IKCIIEPUMEHTOB T10
CO3J/TaHUTO HOBBIX
MIPOILIECCOB
MOJyYCHUS U
o0paboTku

MaTCpHraoB, a TAKXKE

7631 (2105151

MaTepuajoB U
MTOKPBITHH, eTanei
" U3CIINIL,
o0opynoBaHue,
TEXHOJIOTMYECKast
OCHACTKa U
MIPUCTIOCOOJICHUS;
CHUCTEMBI
yIpaBiIeHUS
TEXHOJIOTHYECKHUMU
rporeccaMmu

ITOKPBITHH,
OCYIIECTBISITh
KOMIUJIEKCHBIN aHaJIu3
KOPPO3UOHHOTO
COCTOSIHHSI
o0opynoBaHus U

s dexTuBHOCTH
Croco00B 3aIUTHI OT
KOppO3uH, BEIOMpATh
ONTUMAJIBHBINA CIIOCO0
KOPPO3UOHHOM 3aIHUTHI C
MIPUMEHEHUEM
COBPEMEHHBIX
TEXHOJIOTUMN U
WHHOBAIIMOHHBIX
MaTepuaioB

MaTepHaJIOB U MOKPBITUI

MIPOBEJICHUS] KOHCYJIBTAIUNA C BEAYIIIMH
paboTonaTesnsiMu, 00bEAMHEHUSIMHU
paboTonaTenei oTpaciii, B KOTOPOM
BOCTpPeOOBaHbI BHIITYCKHUKH B PaAMKax
HaIPaBJICHUS TTOITOTOBKU

[TpodeccuonanbHbIl cTaHIAPT
«CrenuanucT 1o IEKTPOXUMUYECKON
3aIIATE OT KOPPO3HUH JIMHENHBIX
COOPYXEHHUI 1 00BEKTOBY,
YTBEPKJICHHBIN ITPUKa30M MUHUCTEPCTBA
TpyZAa U COLMAIbHOM 3auThl Poccuiickoin
®enepanuu ot 12.10.2021 No714H.

D Vmpasnenue cucreMoit
AIEKTPOXUMHYECKOMN 3aIIUThI JIMHEHHBIX
COOPYXKEHHI U 00BEKTOB (YPOBEHB

KB UKaIMu — 7)

[IpodeccuonanbHbI cTaHIAPT
«Cnenmanuct B 00J1acTH pa3paboTKH,




COIPOBOKIECHUS U UHTErpaluu
TEXHOJIOTUYECKHUX MPOLECCOB U
IIPOU3BOJICTB B 00acTH
MaTepUajIoBeICHUSI U TEXHOJIOTUU
MaTEpUajIOBy, YTBEPKIEHHBIN TPUKA30M
MunucTepcTBa TpyJa U COLUATIBHOU
3amuThl Poccuiickon denepannu ot
3.07.2019 Ne 477n.

B Pa3pabotka, conpoBoKIeHHUE U
MHTETpaIis THHOBAIIMOHHBIX
TEXHOJIOTHYECKUX IPOLIECCOB B 00JaCTH
MaTepUajIoBeICHUSI U TEXHOJIOTUU
MaTepHaioB (ypoBeHb KBamudukanuu — 7)

Yuyactue B
OpraHu3alyy 1
MPOBEJICHU U
MIPOEKTOB,
HUCCIEeIOBaHUN U
pa3paboOTOK HOBBIX
MaTrepuaioB U
KOMIIO3HUIIMI,
Hay4HbIX U
MIPUKJIIATHBIX
JKCIEPUMEHTOB I10
CO3JJaHUIO HOBBIX
MPOLIECCOB
MOJTYICHUS U
o0paboTku
MAaTepHaJIOB, a TAKKE
U3IEIUN

TexHOJIOTHYECKHE
MIPOIIECCHI
MIPOM3BO/ICTBA,
00paboTKu U
Moau(UKaIIU
MaTepuaioB U
MOKPBITHM, IeTAJIEH
U U3JCIINIL,
obopynoBaHue,
TEXHOJIOTHYCCKAs
OCHACTKa U
MIPUCTIOCOOJICHUS;
CHCTEMBI
yIpaBiaeHUs
TEXHOJIOTHYCCKUMU
mporeccaMmu

ITK-5. Cnocoben
pa3pabarbiBaTh U
BHEPSITH
TEXHOJIOTHIECKUE
MPOLIECCHI B 00TIaCTH
3alIUTHI OT KOPPO3UH;
OCYILECTBISATH BHIOOD
MaTEepHAIIOB IS
W3TOTOBIICHUS
OCHOBHOTO H
BCIIOMOTATENbHOTO
o0opyoBaHuUs U
KOMMYHHKAITHOHHBIX
ceTen

IIK-5.1. 3HaeT MeTOIBI ¥ BUOEI
KOPPO3HOHHOM 3aIATHI
MaTepHaIoB, KOHCTPYKLUH U
COOPYKCHHM, TPEOOBAHUS K
CHUCTEMaM
IIPOTUBOKOPPO3UOHHOM
3aIMUTHI U CIIOCOOBI UX
peanuzanuu

[1K-5.2. Ymeer pazpabaThiBaTh
TEXHOJIOTUYECKHE MTPOLIECCHI B
00J1aCTH 3alUTHl OT KOPPO3UH,
ONpPEAENATh IPUTOTHOCTD
MOBEPXHOCTH K 00paboTKe ¢
LeJbI0 MPUAaHUs TPeOyeMbIX
(YHKIIMOHATIBHBIX CBOWCTB
I1K-5.3. Bnageet HaBEIKaMU
MOJAFOTOBKH ITOBEPXHOCTH K
HAaHECEHHUIO MOKPBITUH,
KOHTPOJISI UX Ka4eCTBa,

Amnanu3 TpeGoBaHUN K
poecCHOHATLHBIM KOMITETEHITUSIM,
MPEIBSBISEMBIX K BBITYCKHUKAM
HAIPaBJICHUS TIOJITOTOBKY Ha PHIHKE
Tpyna, 060011IeHre 3apy0eXKHOTO OIbITa,
MIPOBEJICHUST KOHCYJIBTAINNA C BEAYIIHMH
paboTtonarensmMu, 00beAMHEHUSIMHU
paboToaaTeneil oTpaciii, B KOTOPOM
BOCTPEOOBAHBI BBIMTYCKHUKH B paMKax
HaIPaBJICHUS TTOITOTOBKU

[TpodeccuonanbHblil crangapT
«CnenuanucT 1o JIEKTPOXUMUYECKON
3aIIATE OT KOPPO3HUH JIMHENHBIX
COOPYXKEHHUI U 00BEKTOBY,
YTBEPKJICHHBIN ITPUKa30M MHUHUCTEpCTBA
TpyZAa U COLMAIbHOM 3aluThl Poccuiickon
®enepannn ot 12.10.2021 Ne714h.

D Ynpasnenue cucteMoit




IIPUHATHUSA PELICHU 110
KOMIIOHOBKE JINHUI HAHECEHUS
3AIIATHBIX METAIINYECKUX U
HEMETAJUIMYECKUX TTOKPBITHH

AIEKTPOXUMHYECKOM 3aIUThI JIMHENHBIX
COOPYKEHHH ¥ 00BEKTOB (YPOBEHB
KBaJTM(pUKAIU — 7)

[TpodeccnonanbHbI cTaHAAPT
«Cnenuanuct B 00J1acTH pa3paboTKH,
COIIPOBOXKJICHUS U MHTETPAllUU
TEXHOJIOTUYECKUX ITPOLIECCOB U
IIPOU3BOJICTB B 001acTH
MaTepHaJIOBEICHUS U TEXHOIOIUU
MaTepHaioBy, YTBEPKICHHBINA IPUKA30M
MuHucTepcTBa TpyAa U COLUATIBHON
3amuThl Poccuiickont @enepanuu ot
3.07.2019 Ne 4771.

B Pa3pabotka, conpoBoKIeHUE U
MHTETpalys MHHOBALIMOHHBIX
TEXHOJIOTUYECKUX MPOIIECCOB B 00JIaCTH
MaTepHaIOBEICHUS U TEXHOIOTUU
MaTepHaioB (ypoBeHb KBauuKanuu — 7)

Yuactue B
OpraHu3aIyy 1
MPOBEACHUU
MIPOEKTOB,
HUCCIeIOBaHUN U
pa3paboOTOK HOBBIX
MaTrepuaioB U
KOMIIO3HITNH,
Hay4HbIX U
MIPUKJIIATHBIX
AKCIEPUMEHTOB T10
CO3JAaHHIO HOBBIX
MIPOLIECCOB

TexHoIIOrNUeCcKHe
MIPOIIECCHI
MPOU3BOJICTBA,
00paboTKu 1
MoaudUKaIuu
MaTepuaioB U
MOKPBITHM, IeTAJIEH
" U3JICTNI;
obopynoBaHue,
TEXHOJIOTHYeCcKas
OCHACTKa U
MIPUCTIOCOOIICHUS;
CHCTEMBI

I1K-6 Cniocoben
OTIpeNIeNATh
(GyHKIMOHATIBHBIE U
KOPPO3HOHHBIE
XapaKTePUCTHKH
o0opynoBaHUs,
MaTepHalioB U
ITOKPBITH, ONIPEAEIIATD
UX COOTBETCTBUE
3asIBIICHHBIM
NOTPeOUTENECKUM
XapaKTePUCTHKAM;
OCYILIECTBISITH KOHTPOJIb

ITK-6.1. 3HaeT TpeboBaHus K
(GYHKIIMOHATIBHBIM U
KOPPO3UOHHBIM
XapaKTepUCTUKaM
000pyI0BaHUs, MaTEPUATIOB U
MOKPBITUH, CITIOCOOBI KOHTPOJIS,
a TaKk)Ke perjJaMeHTUpYoIne
UX HOPMATHUBHBIE JOKYMEHTHI.
I[IK-6.2. YMmeeT olileHUBATh
COOTBETCTBHUE
TEXHOJIOTHYECKOI0 IIPOLECCa B
00JacTH 3alUThl OT KOPPO3HUH,
a TaK)Ke MaTepUaJIOB U

Ananm3 TpeOoBaHUit K
MpoeCCHOHAIBHBIM KOMITETCHIIHSIM,
MPEIBSBISEMBIX K BBITYCKHUKAM
HaIrpaBJICHUA IMTOATOTOBKH Ha PBIHKC
TpyZaa, 0600111eHre 3apy0eKHOTO OTIbITA,
MMPOBCACHUA KOHCYJ'II)TaHI/Iﬁ C BEAYIIMMU
paboTomatessiMu, 00beIMHEHUSIMH
paboToaaTeneil oTpaciii, B KOTOPOM
BOCTPeOOBAHbI BHITYCKHUKH B PaAMKax
HaIpaBJICHUA ITOATOTOBKHA

[TpodeccuonanbHblil crangapT
«CrienualiucT 1o JIeKTPOXUMHUECKON




MOJTy4CHUS U
00paboTKn
MaTepUasoB, a TAKXKE
15631 (0505

yIIPaBICHUS
TEXHOJIOTUIECKUMHU
nporeccaMu

KayecTBa MaTepHajoB U
MOKPBITHI C
IPUMEHEHHEM
W3BECTHBIX U
MOJTU(UITMPOBAHHBIX
METO/IOB UCTIBITAHUH

000py1I0BaHUS COBPEMEHHBIM
TPeOOBaHUSM C YUETOM
HKOJIOTUYECKON O€30MacHOCTH.

3alATE OT KOPPO3UU JIMHENHBIX
COOPYXKEHHUI U 0OBEKTOBY,
YTBEPKICHHBIN ITPUKa30M MUHUCTEPCTBA
TpyJAa U COLMaIbHOM 3aluThl Poccuiickoit
@enepaunn ot 12.10.2021 Ne714H.

D Vnpasnenue cucremoi
AIEKTPOXUMHYECKOM 3aIUThI JIMHENHBIX
COOPYKEHHH 1 00BEKTOB (YPOBEHB

KB UKaImu — 7)

[TpodeccnonanbHbI cTaHAAPT
«Crenuanuct B o01actu pa3paboTKH,
COIPOBOKICHUS U UHTErpaliuu
TE€XHOJIOTUYECKHUX IIPOLECCOB U
IIPOU3BOJICTB B 00acTH
MaTEpUAJIOBEIECHUS U TEXHOJIOTUU
MaTEepUajIoBy, YTBEPKICHHBIN IPUKa30M
MuHucTepcTBa TpyAa U COLMAIBHON
3amuThl Poccuiickont Peaepanuu ot
3.07.2019 Ne 477m.

B Pa3pabotka, conpoBoxIeHUE U
MHTETpalys MHHOBALMOHHBIX
TEXHOJIOTUYECKHX IPOLIECCOB B 00JaCTH
MaTEpUaIOBEIEHUS U TEXHOJIOTUN
MaTepHaioB (ypoBeHb KBaTu(uKanuu — 7)




B pe3ynbrate u3yueHus: AMCUUILIINHBI CTYACHT MarucTpaTyphl TOJIKEH:

3nameo:

— BHJbI, OCHOBHBIC XapaKTEpUCTUKH, Ha3HAYeHHE U O0JacTh MNPUMEHEHUs
raJIbBAHUYECKUX METAJUIMYECKUX U HEMETAIUTMUYECKU3X MOKPBITHU,

— OCHOBHbIE TpeOOBaHUA, NPEIbIBISIEMble K TrajlbBaHUYECKUM METaNIMYECKUM H
HEMETAJUTHYECKUM MTOKPBITUSIM;

— TEXHOJOTMYECKHE  TMPOIECChl  HAHECEHWS  OCHOBHBIX  METANIMYECKUX U
HEMETAJUTMYECKUX OKPBITHIA;

Ymemy:

— ompenensaTh (PU3NKO-XUMUYECKHE MU MEXaHMYECKHE CBOMCTBA MOKPBITHIA, B T. 4. UX
KOPPO3HMOHHYIO CTOWKOCTD U 3alIUTHYIO CIIOCOOHOCTh, aHATU3UPOBATh U 0000IIATh TTOTyYCHHBIS
pe3yNbTaThl, a TakKKe€ MPOTHO3UPOBATh Ha UX OCHOBE IIOBEJIEHHE MaTepHalla B KOHKPETHBIX
YCIIOBUSAX MPUMEHEHHUS;

— ONpEeNeNsITh TEXHOJOIMYECKHUE XapaKTEPUCTUKU DJIEKTPOJIUTOB U PACTBOPOB, TaKue
KaK Kak, BBIXOJ IO TOKY, CTAaOWJILHOCTH MPH CTApPEHWH M B XOJE IKCIUTyaTallid, BBIOMPATH
ONTHUMAJIbHBIE MOKPBITUS U AJEKTPOJIUTHI JIJIS MX OCAKICHHUS B 3aBUCHMOCTU OT Ha3HAUYCHUS U
YCIIOBUH 3KCIUTyaTallud i1l KOHKPETHBIX YCIIOBUH MPUMEHEHHUS;

Braoemy:

— HaBBIKAMHU OCAXKICHHS METAJUIMYSCKUX U KOHBEPCHOHHBIX 3alIUTHBIX MOKPBITUN;

— HaBbIKaMU MPOBEACHUSI KOPPOZUOHHBIX UCTIBITAHUN MTOKPBITHU,

— HaBBIKaMHU Pa3pabOTKH TEXHOJIOTHYECKHUX IPOIECCOB OCAXKICHUS METALTUYCCKUX U
HEMETAITMYECKUX MOKPBITHIA.

3. OFBEM JINCHOUILJIMHBI U BUIbI YYEBHOM PABOTHI

O0bem M CUMIIIMHBI
Bup yuyeOHoii padoTbl Axax. | Actp.
3E
4. 4.
O0mas TpyA0eMKOCTh JTHCIUILTHHBI 4 144 108
KonTakTHas padoTa — ayIMTOPHbIE 3aHATHS: 1,41 ol 38,25
B TOM 4HcJje B GopMe NPAaKTHYECKO# MOAT0TOBKH 0,72 26 19,5
Jlexun 0,47 17 12,75
[Tpaktuyeckue 3anstus (I13) 0,22 8 6
JIaGoparopusbie pabotsl (JIP) 0,72 26 19,5
B TOM yHciie B (hopMe NPAKTUUECKON OJTOTOBKU 0,72 26 19,5
CamocrosiTesibHas padora 1,59 57 4275
CamocrosTenbHOE U3YYeHHUE Pa3IesioB JUCIUTUIHHEI 1,59 57 96,75
Bua konTpoJs:
JK3aMeH 1 36 Y
KonTakTHas paboTa — MpOMeXyTOYHAs aTTECTAIHSI 1 0,4 0,3
[ToaroToBka K K3aMeHy. 35,6 26,7
Bua HTOrOBOro KOHTpOJIs: IK3aMeH




4. COOEP)KAHUE JUCIUITJINHBI

4.1. Pa3aesnl TMCHUILINHEBI U BUABI 3aHATHI

AKkazieM. 4acoB

B T.4. B B T.4. B B T.4. B B T.4. B
Ne Pa3ien nucuunIMHbI Bcero dopme Jlexkuuu dopme Tpak. dopme J1ad. dopme Cam.
n/n 3aH. padoThI padora
np. NOAIr. np. NOAIr. np. NOAr. np. NOAT.
Pazpen 1. IloaroroBka
1. | METALIMYECKUX H HEMeTALIHeCKUX 27 i 4 i 1 i i i 99
MOBEPXHOCTEl K rajbBaHUYeCKO
o0paboTke
11 MexaHuueckas oAroToBKa 5.5 i 05 i i i i i 5
MTOBEPXHOCTH METAJIJIOB.
XuMUYeCcKas ¥ AICKTPOXHUMHYCCKAsI
12 OYKCTKA MOBEPXHOCTH U3ICTUM. 6.5 i 1 i 05 i i i 5
Xumudeckoe 00e3KUprUBaHHE.
DIEKTPOXUMHUECKOE 00€3KUPHUBAHHUE.
XHUMUYECKOE TPABICHUE U
1.3 | anekTpoXuMUYEecKoe TpaBIeHUE 6 - 0,5 - 0,5 - - - 5
YEePHBIX METAJUIOB.
OcobeHHOCTH TOATOTOBKHU K
raJibBaHU4YECKON 00paboTKe
1.4 | mOBepXHOCTH aKTUBHBIX METAJUIOB U 9 - 2 - - - - - 7
crutaBoB (amomuHui, [IAM, TuTaH,
MarHuii U CIUIaBbl).
2 Pazjen 2. DaekTpoocaxiaeHue 52 16 8 i 4 i 16 16 24
MeTAJJIOB M CIUIABOB
2.1 | IluHKOBaHME U KaJIMUPOBAHHE. 12 4 2 - 1 - 4 4 5
2.2 | Mennenue. 12 4 2 - 1 - 4 4 5
2.3 | DIeKTpOIUTHYECKOe HUKEINPOBAHHUE. 11 4 1 - 1 - 4 4 5
2.4 | XuMu4eckoe HUKEJIHPOBaHUE. 11 4 1 - 1 - 4 4 5




2.5 | DIeKTpoIuTHYECKOE XPOMUPOBAHUE. 6 - 2 - - - 4
Pa3znen 3. KonBepcuoHHbIe 29 10 5 3 10 10 11
NOKPBITHS

31 XpomaTHasi 1 XpOMUTHAas naccupaius 9 3 1 1 3 3 4
IIMHKOBBIX U KaJMHUEBBIX MOKPBITHH.

3.2 | OxcugupoBaHue (BOpOHEHHE) CTAIIH. 4 - 1 - - - 3
OkcuaupoBaHKe ATIOMUHUSA. AHOJTHOE

3.3 | OKCUAMPOBAHUE ATIOMUHUS U €TO 7,5 3 15 1 3 3 2
CIIJIABOB.

3.4 | ®ocharupoBanue. 8,5 4 15 1 4 4 2
HUTOI'O 108 26 17 8 26 26 57
IK3aMeH 36
HUTOI'O 144
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4.2 Conepxxanue pas3aesioB QM CHUATIINHbBI

Pazoen 1. IloaroTtoBKa MeTANIMYECKHX M HEMeTAJUIMYECKHX INOBEPXHOCTEH K
rajbBaHU4YeCKOi 00padoTKe.

MexaHnueckasi IOAr0TOBKA IOBEPXHOCTU METAJIIIOB. XUMUYECKas U AIEKTPOXUMHUUYECKas
OUUCTKA TMOBEPXHOCTH u3Jenui. XuMudeckoe o00e3KUpHBaHUE. DJIEKTPOXMMUYECKOE
o0e3)xrupuBaHue. XUMHUYECKOE TPABJICHUE U IEKTPOXUMUYECKOE TPABJIECHUE YEPHBIX METAJUIOB.
Oco0eHHOCTH MOATOTOBKH K I'ajIbBAHMUYECKOW 00pabOTKEe MOBEPXHOCTH aKTHBHBIX METAJJIOB U
criaBoB (amroMuHui, [{AM, TUTaH, MarHuii U CIUIaBHI).

Pazoen 2. dnekmpoocarxcoenue memannos u Cniaeos

[MunkoBanue u KagmupoBanue. CBoiicTBa, Ha3HaueHHWE M OO0JIACTH TNPUMEHEHUS
LIMHKOBBIX ¥ KaJMMEBBIX IOKpBITHH. lloBeneHMe IMHKOBBIX M KaJIMMEBBIX IOKPBITHH B
Pa3IMYHBIX KOPPO3UOHHBIX Cpelax, B HApY)KHOH aTMocdepe W BHYTPH NMOMEUICHUN. Biusiaue
COCTAaBOB DJJIEKTPOJIUTOB, IapaMETPOB OCAXKICHUA LUHKOBBIX M KaJMMEBBIX IOKPBITHUH U
CIIOCOOOB MX HAHECEHUS HAa CBOWCTBAa MOKPHITMH. Meronbl LuHKOBaHUsA. CpaBHUTEIbHAs
XapaKTepUCTHKA DJIEKTPOIUTOB LUHKOBaHWA. Kuciele snexrposutsl. lllenounsle nuaHugHble
anektponutel.  lenounsie  OecumaHugHble  (UMHKATHBIE) AJIEKTPOIMTHL.  DJICKTPOIUTHI
kagmupoBanus. Ilocnemyromas mnaccuBupyrom@as o0paboTKa IIMHKOBBIX U KaJMHUEBBIX
nokpbITUil. CrjIaBbl HA OCHOBE LIUHKA.

Mennenue. CBoiicTBa, Ha3HayeHME M O00JAaCTU NPUMEHEHUS MEIHBIX IOKPBITHH.
ONEKTPOAUTHl Ul OCaKIEHUS  MEAHbIX  MOKPHITUA. CepHOKHUCIbBIE  BJIEKTPOJUTHI.
bopdropucroBonopoausle  31eKTpoiauThl.  llpaHugHbBle  3JEKTPOIMTHL.  AMMHAyHbIE
anekTpoiutThl.  [Iupodocdarneie  AMEKTPONUTHL.  DIEKTPOIUTHI  MEAHEHUS Ha  OCHOBE
KOMIUIEKCHBIX CO€IMHEHNI C OPraHnYeCKUMU Jirangamu. CIulaBbl HA OCHOBE M.

DneKTpoaUuTUYECKOe HUKeaupoBaHue. CBOMCTBA, Ha3HAYeHHE M 00JacCTU NPUMEHEHUS
HUKEJIEBBIX MOKPBITUNA. ODJIEKTPOJIUTHI AJI OCaXJCHUS HUKEIEBBIX NOKPBITUN. CEpHOKHUCIIbIE
aneKTpouThl. Cynb(aMUHOBBIE AMEKTPOIUTHI. BpeaHble MpUMecH B HUKENEBBIX AJIEKTPOIHUTAX.
AHOJHBIN Mpolecc.

Xumuyeckoe HuKenupopaHue. CBONCTBAa XUMUYECKUX HUKEJEBBbIX MOKPLITHI. MexaHusm
Ipoluecca, 3aBUCMMOCTb CKOPOCTH OCa)KJI€HUS OT COCTaBa pacTBOpa U IapaMeTpoB IpoLecca.

DnexTpoiauTuyeckoe XpoMmupoBaHue. CBOWCTBa, Ha3HAYeHHE U OOJACTH MPUMEHEHUS
XPOMOBBIX MOKPBHITUH. OCOOEHHOCTH IMpoIecca XPOMUPOBAHUSA. DIEKTPOIUTHI Ui OCAKICHUS
XpPOMOBBIX TOKpBITUH AHOABL. VIHTeHcHu(uUKanMs mpolecca XpOMHUPOBaHUA. Y JaleHHe
XPOMOBBIX IIOKPBITHH.

Pa3zoen 3. Konsepcuonnuie nokpvimus

XpoMaTHast 1 XpOMUTHAs ITaCCUBALIMSI LIMHKOBBIX U KaJMHUEBBIX OKPBITHI.

OxcugupoBanue  (BopoHeHue) crtanu. OxcuaupoBaHHE — alIOMUHUS.  AHOAHOE
OKCHJIUpPOBaHME aJIOMHMHUA U ero cruiaBoB. CocraB, CBOWCTBa, Ha3HadeHHe U 00JacTH
NPUMEHEHHUS  OKCHUIHBIX MOKPBITHH. MexanusM  (QopMHpOBaHUS  AHOJHBIX  IUJICHOK.
CpaBHMTeNbHAS XapaKTepUCTUKA 3IeKTponnToB. [locnenyromast 06paboTka OKCUIHBIX IJICHOK.

®ocdarupoanne. Tumbl  dochaTHeix  mokpeiTuid.  Teopernyeckue  OCHOBBI
dochaTupoBaHus, cocTaB, CBOWCTBA, Ha3HaueHHWEe M O0JacTHM NpuUMeHeHus (ocdaTHbIX
nokpbITUil. PacTBopsl docharuposanus. [lonroroBka moBepxHocTH nepen GpochaTupoBaHUEM.
OcobeHHOCTH CcTaJuu aKkTUBalMKM B mporecce (ocdarupoBanus. Ilocnenyromas o6paboTka
dbochaTHBIX TOKPHITHIA.
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5. COOTBETCTBHUE COAEPKAHUA TPEBOBAHUSAM K PE3YJIBTATAM OCBOEHUA JUCHUTIJIMHBI

No B PE3YIbTATC OCBOCHUA JUCHUIIJIMHBI CTYACHT JOJIZKCH: PaS],-HeJ'I Pa?g[eﬂ Pagéuen
3HaTh:
{ |— BHIPL, OCHOBHBIC XapaKTEPUCTHKH, HAHAYCHHE U 00JIaCTH IPUMEHECHHUS TAIbBAHMYECKUX METAJUTUIECKIX + + +
1 HCMCTAJJIMUCCKH3X IMOKPBITHH,
2 — OCHOBHBIC Tpe6OBaHI/ISI, NpCABABIACMBIC K TaJIbBAHUYCCKUM MCTAJUIMYCCKUM W HEMCTAJUIMYCCKUM + + +
IIOKPBITUAM
3 — TCXHOJOIMYCCKHEC NPOUCCChl HAHCCCHUA OCHOBHBIX MCTAJUIMYCCKUX M HCMCTAJUIMYCCKUX HOKprTI/IfI; + + +
YMmern:
— onpeaeniats (PU3MKO-XMMUYECKHE U MEXaHHMYECKHE CBOMCTBA IMOKPBITHHA, B T. 4. MX KOPPO3HOHHYIO
4 |CTOMKOCTh W 3alIMTHYIO CIHOCOOHOCTh, aHAJIU3UPOBATh W 0000IIATH MOJYYCHHBIC PE3yJbTaThl, a TAKXKe + + +
IPOTHO3MPOBATh Ha MX OCHOBE IIOBEJICHHE MaTepHalia B KOHKPETHBIX YCIOBUSIX PHUMEHECHUS;
— OIpeACIIATbL TCXHOJOIMYCCKHUE XAPAKTCPUCTUKH JJICKTPOJIUTOB M PAaCTBOPOB, TAKHMC KaK KaK, BBIXOJ IIO
5 |TOKY, CTa0MJIBHOCTh TIPH CTapeHWHM M B XOJE OKCIUTyaTallud, BBHIOMPATh ONTUMAJbHBIC MOKPBHITHI U + + +
QJICKTPOJHUTBI I UX OCAKACHUA B 3aBUCHUMOCTU OT HA3HAUCHUA U YCIIOBUHU ISKCILTyaTallUU AJId KOHKPCTHBIX
YCIIOBUI IPUMECHEHHS;
Baanern:
6 |— HaBbIKAMU OCAXJICHHS METAIMYCCKUX U KOHBEPCHOHHBIX 3AIIUTHBIX MOKPBITHIA; + + +
7 |— HaBbIKaMU MPOBEJICHHS KOPPO3HMOHHBIX MCIBITAHUI MOKPBITHIA; + +
g |~ HaBbiKamu pa3pabOTKN TEXHOJIIOTHYECKHX IPOIECCOB OCAXKICHUS METALTMYECKUX W HEMETAJUTUYECKHX + + +

ITOKPBITHH.

oocCmudiIcenun:

B pe3ynbraTe 0OCBOGHUS NUCLUILINHBI CTYJIEHT JOJDKEH MPUOOPECTH cienyomue (npogheccuonanvhovie) KOMnemeHyuu U UHOUKAMOPyl UX

\Kon u HauMmeHoBaHue ITK \ Kon u HanmeHoBaHue nHANKaTOpa gocrmkenns 1K

|

|
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— IIK-4. CnocoOeH OIEHUTH (aKTOPBI,
OPUYMHBI W CIEACTBUS  KOPPO3HHU
pPa3NUYHBIX MaTEpUAIOB W  TOKPHITUH,
OCYIIECTBIISITh ~ KOMIUICKCHBIH  aHAIn3
KOPPO3HOHHOTO COCTOSIHUSL 000pYyIOBaHUs
u 3(PGEKTUBHOCTH CIOCOO0B 3alTUTHI OT
KOPpO3HH, BEIOMPATH ONTUMAIIBHBIN CIIOCOO
KOPPO3HOHHON 3alIUThl C MPHUMEHECHHEM
COBPEMEHHBIX TEXHOJIOTHI u
WHHOBAIMOHHBIX MAaTEPUAJIOB

— 1IK-4.3. Bnaneer HaBbIKaMH OMPEIEICHUS KOPPO3UOHHOM
CTOMKOCTH, 3aIUTHOM  CIMOCOOHOCTH  METAIMYECKHX U
HEMETAJUTMYECKUX MaTepUaJIOB U TOKPBITUIMA

17

— IIK-5. Cnocoben paspabateiBaTh U
BHEIPSTh TEXHOJIOTUYECKUE IIPOLECCHI B
obyacTu 3alUThI oT KOPPO3HH;
OCYIIECTBIISITh BBIOOp MAaTEpHAJIOB  JUIS
W3TOTOBIICHHSI OCHOBHOT'O u
BCIIOMOTATEIILHOTO obopymoBaHusi U
KOMMYHHUKAIIHOHHBIX CETEH

— ITIK-5.1. 3Haer MeToAabl W BHUIbI KOPPO3HMOHHOW 3aIUTHI
MaTepUajIoB, KOHCTPYKUMH M COOpYKEHUHM, TpeOOoBaHUS K
CHUCTEMaM MPOTUBOKOPPO3MOHHON 3alllMThl M CIIOCOOBI HX
peanu3aiuy;

— IIK-5.2. Ymeer pa3pabaTeiBaTh TEXHOJIOTUYECKHUE MTPOLIECCHI
B 00JIaCTH 3aIUThl OT KOPPO3UHU, OMPEIACIATH IPHUTOJHOCTH
MIOBEPXHOCTH K 00paboOTKe C LeNbi0 MPHUAAaHUS TpeOyeMBbIX
(YHKIIMOHATIbHBIX CBOWCTB;

— [IIK-5.3. Bnaneer HaBbIKaMu TOATOTOBKH IOBEPXHOCTH K
HAaHECEHHUIO TMOKPBITHM, KOHTPOJS HX KauyecTBa, NPUHSITHS
pelieHuit 10 KOMIIOHOBKE JIMHUW HAHECEHHUs 3allluTHBIX
METAJUTMYECKUX M HEMETAJIUTMYECKUX MOKPHITUH;

18

- [IIK-6 Criocoben OIIPEIENATD
(GyHKIIMOHAJIbHBIE u KOPPO3UOHHbIE
XapaKTEPUCTUKHU o0opyaoBaHus,
MaTEpUajoB U IMOKPBITUH, ONpEeneisTh HX
COOTBETCTBHE 3as1BJICHHBIM
MOTPEOUTENHECKUM XapaKTepUCTHKAM;
OCYILIECTBIIATh KOHTPOJIb KauecTBa

MAaTepHAIIOB U TMOKPBITHUN C MPUMEHEHUEM
W3BECTHBIX U MOJIU(DUIIMPOBAHHBIX METOJIOB
HUCIIBITAHUN

— IIK-6.1. 3naer TpeOoBaHuMi K (YHKIMOHAJIBHBIM U
KOPPO3WOHHBIM XapaKTepUCTUKaM OOOpYy/OBaHMS, MAaTepUaIOB
U TIOKPBITHI, CIIOCOOBI KOHTPOJIS, @ TAKXKE PErIaMEeHTHPYIOINe
UX HOPMATHBHBIE IOKYMEHTBHI.

— [IK-6.2. YMmeeT olileHHBaTh COOTBETCTBUE TEXHOJIOIMUECKOTO
nporiecca B 00JIaCTH 3allUThl OT KOPPO3UH, a TAaKXKe MaTepHalloB
u 0o0OpylOBaHUS COBPEMEHHBIM TpPEOOBAHUSIM C YYETOM
HKOJIOTHYECKOM 0€30MacHOCTH.
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6. IPAKTUYECKUE U JIABOPATOPHBIE 3AHATUSA

6.1. IlpakTHYecKue 3aHITUSA
IIpumepHbIe TEMBI MPAKTHYECKUX 3aAHITHI M0 JUCHUILINHE

Ne n/mt Ne pasnena TeMbl NPaKTUYECKUX 3aHATUN Yacsl
JTUCITUTLTAHBI

1 1 [ToaroroBka METAITMYECKUX U HEMETAJUIMYECKUX 1
MOBEPXHOCTEH K raJlbBaHU4eCKOi 00paboTke

2 2 I{uHKOBaHWE M KaIMHUPOBAHUE. 1

3 2 MenHeHue. 1

4 2 DJIEKTPOTUTHIECKOE HUKEITHMPOBAHHE. 1

5 5 XUMHUYECKOE HUKEITMPOBAHUE. DICKTPOITUTUIECKOEC 1
XPOMHUPOBAHUE.
XpomaTtHasi ¥ XpOMUTHAsI TaCCUBALIMSI LIMHKOBBIX U

6 3 KaJIMHEBBIX TOKPHITUM. OKCUAUPOBaHUE (BOPOHEHHE) 1
CTaJIu.

v 3 OKcUIMpOBaHUE ATIOMUHUA. AHOIHOE 1
OKCHJIMPOBAHME AJTFOMUHUS U €T0 CILIABOB.

8 3 dochaTupoBaHue. 1

6.2 JlabopaTopHble 3aHATHSI

BeinonHenne 11a00opaTOpHOro IMPaKTHKyMa CIOCOOCTBYET 3aKpEIUICHHIO Marepuala,
U3y4aeMoro B JUCHHIUINHE «I a1b86aHOMEXHUKA U 00PAOOMKA NOGEPXHOCHIUY.

MakcuMalpHOe KOJIMYECTBO Oa/ulOB 3a BBINOJHEHHE J1a0OPAaTOPHOTO IMPAaKTHKyMa
cocraBisier 20 6amioB (MakcMManbHO 1O 4 Oamna 3a Kaxmayro pabory). KommuectBo paboT u
0aJJIOB 32 KKyl paboTy MOXKET ObITh H3MEHEHO B 3aBUCUMOCTH OT HX TPYJOSMKOCTH.

[Tpumepsl 1abopaTOpHBIX PadOT U pa3/ielbl, KOTOPbIE OHU OXBAaTHIBAIOT

Ne Ne paznena

/1 JACIIUTIIMHBI
1. 1 Bnusinue paznuyHbIX (DaKTOpPOB Ha IIEPOXOBATOCTh U 3
0JIECK OKPBITHII.

DNEeKTPOINTHUUECKOE IIMHKOBAHUE
DNEeKTPOIUTUYECKOE HUKETHPOBAHUE

DNEKTPOIUTHUECKOE METHEHUE
DNEeKTPOIUTUYECKOE JIATYHUPOBAHHE

XUMHUYECKOE HUKEIHUPOBAHUE

OxcuMpoBaHue ATIOMUHUS

docdarupoBanue

XpomaTHasi TacCUBaIMs [TMHKOBBIX MTOKPHITHI

HaumeHnoBaHue 1a00paToOpHBIX paboT Yacel

O|X|No o~ wiN
wlw|w|[N (NN (N[N
N | w|w|w|w|w|w

7. CAMOCTOSATEJIbBHASA PABOTA

CamocrosiTenbHast paboTa MPOBOAUTCS C LIETbI0 YIayOnIeHHsl 3HaHUHM MO JUCIHUILIMHE U
IIpelyCMaTPUBAET:

— O3HaKOMJICHHE U MPOpabOTKy PEKOMEHIOBAaHHON JIUTEPATyphl, paboTy € 3JIEKTPOHHO-
OMONMMOTEYHBIMM CHUCTEMaMH, BKJOYas MEpeBOJAbl MyOJMKAaUWMH M3 HAy4YHBIX JKYpHAJIOB,
muTHpyeMbIX B 6azax Scopus, Web of Science, Chemical Abstracts, PUHII;
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— TMIOCEIllEHUE OTPACIEBbIX BHICTABOK U CEMUHAPOB;

— yuacrue B cemuHapax PXTY um. . MeHeneeBa no TeMaTuke JUCLUIUIMHBI;

— TMOATOTOBKY K BBIMOJHEHHIO KOHTPOJIBHBIX Pa0OT M0 MaTepHally JEKIIHOHHOTO Kypca;

— TMOJIFOTOBKY K cliaue Ik3ameHa (2 ceMecTp) 1o TUCHUILIAHE.

[InanupoBaHue BpeMEHU Ha CaMOCTOSITENbHYIO PadOTy, HEOOXOAMMOIrO Ha H3Yy4EHHUE
JUCIUIUIMHBI, CTYACHTaM JIydllleé BCEro OCYIIECTBIATh HA BECh NEPHOJ HU3YYCHHS,
npelycMaTpuBasi IpU 3TOM pErylsipHOE IMOBTOpPEHHE MpoiIeHHOro Marepuana. Marepuain,
3aKOHCIICKTHPOBAHHBIA Ha JIEKIHIX, HEOOXOAMMO pETYJSpPHO JOIMOJHATH CBEICHUSMHU U3
JUTEpaTypHBIX HMCTOYHHUKOB, IIPEJICTaBICHHbIX B paboueld mporpamme. Ilpu pabore ¢
YKa3aHHBIMH HMCTOYHHKAMH PEKOMEHIYETCS COCTaBJISATh KPATKUH KOHCIIEKT Marepuana, ¢
00s13aTeIbHBIM (UKCHPOBaHUEM OMOIHOrpadUuecKuX JaHHBIX HCTOYHHKA.

8. MIPUMEPBI OHEHOYHBIX CPEJACTB JJIs1 KOHTPOJISA
OCBOEHMSA JMCIIAITJIMHbI

CoBOKymnHass OLEHKAa [0 JAWCUUIUIMHE CKJIAAbIBACTCSI W3 OILCHOK 3a BBINOJIHEHHUE
KOHTPOJIbHBIX paboT (MakcumanbHas oneHka 20 OamioB), 1abOpaTOpHOro MPaKTUKyMa
(MakcuManpHas oenka 20 6aiuioB), pedepara (MakcumasbHas oneHka 20 6aIOB) U UTOTOBOTO
KOHTpPOJIA B popMe Ik3amena (MakcumaibHas oreHka 40 6amios).

8.1. IlpumepHas TeMaTHKA pedepaTHBHO-AHATUTHYECKOH PadoThI.

1. Topsiuee 1 NIEKTPOIUTUYECKOE LINHKOBAHUE.

2. CpaBHUTENbHOE HCCIEA0BaHUE OECLHUAHUIHBIX KHUCIBIX, CIA00OKHUCIBIX U IIETOYHBIX
3JIEKTPOJIUTOB LIMHKOBAHMSL.

3. KagmupoBaHue BBICOKONPOYHBIX M YIJIEPOJUCTBIX CTallell M3 OecHuaHuIHBIX
3JIEKTPOJIUTOB

4. HukenupoBHUE B 3JEKTPOJIMTaX HA OCHOBE dJIEKTposuTa YoTTca ¢ Oyddepupyromumu
U 611eCKO00Pa3yIOMUMHU | JIp. TOOABKAMH.

5. XuMH4Y€ECKOE HUKEIUPOBAHUE

6. MenHeHue CTaay U3 HIETOYHOI0 OECIIMaHNUIHOTO 3JIEKTPOIIUTA.

7. DNEeKTPOOCaXKACHUE CIIJIaBa IUHK-0JIOBO

8. DnexTpoocaxkacHNE CIllaBa [IMHK-HUKEIb

9. DnekTpoauTUYECOE TATYHUPOBAHUE U3 IIEIIOYHOTO MIEKTPOINTA

10. DnexTponuTHYecKoe OPOH3UPOBAHKE U3 IIEIOYHOTO AIEKTPOINTA Ha OCHOBE os1oBa (IV)

11. DnexTponuruueckoe OpOH3UPOBAHKE U3 LLIETOYHOTO AIEKTPOIUTa Ha ocHOBE oJioBa (II)

12. [TaccuBanys HUHKOBBIX U KaJIMUEBBIX MOKPBITHH B pacTBopax Ha ocHoBe xpoma (I1I)

13. becxpomarHas nmaccuBalus IUHKOBBIX TOKPBITHH B LIEpHIicCOAEpKAILNUX pacTBOPax

14. becxpomartHas macCUBalys LIUHKOBBIX MOKPBITHH B KPEMHUICOEPKALIMX PACTBOPAX

15. MonunbaaTHas maccuBanys HUHKOBBIX MOKPBITHI

16. PacTBOpHI aAre3MOHHOrO KpUcTainyeckoro gocdaruposanus 1l nokonenus

17. HuzkoremnepatypHoe Kpuctaminieckoe pochaTiupoBaHue

18. Anre3noHHbIe TUTAH-, IUPKOHUI-COAEPKAIINE TOKPBITHS

19. AmMopdnoe anreznonnoe docharupoanue nox JIKII

20. AMop(hHOE TPOTUBOKOPPO3UOHHOE (pocdaTupoBaHue

21. becxpomarnas naccuBaunus GpochaTHbIX MOKPHITUN

22. XuMH4YECKOE U 2JIEKTPOXUMHUECKOE OKCUINPOBAHUE CTAIIN

23. DIIEKTPOXUMHUYECKOE OKCUAUPOBAHNE ATTFOMUHUS

82 HpI/IMepbl KOHTPOJIBHBIX BOIIPOCOB JIJIA TEKYIIECT0 KOHTPOJISA OCBOCHUSA TUCHUIIIMHBI
JIns TeKyIlero KOHTPOJIA TpeaycMoTpeHa 1 KOHTposibHas paboTa. MakcuManbHas
OIICHKA 32 KOHTPOJIbHYIO padoTry 20 6ayioB-
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KonTponbhast paboTa cOCTOMT M3 JABYX BOIIPOCOB, MPEAYCMATPUBAIOIIMX Pa3BEPHYTHIN
OTBET M OTHOCAIIUXCS K U3y4aeMbIM pa3jieslaM JTUCHUTLTAHBI.

1. MexaHuueckue METOJbl IOJArOTOBKU ITOBEPXHOCTH METAJUIOB IIE€pE]l TalIbBaHO-
XUMHYECKOH 00pabOTKOM.

2. XUMHMYECKHE U D3JIEKTPOXMMHUECKHE METOJbl IOJArOTOBKU IIOBEPXHOCTHU IEPE]
raJibBaHO-XUMUYECKON 00paboTKoi. XHUMHUYECKOe M DIIEKTPOXUMHUYECKOE O0e3KUpUBAHUE,
TpaBieHne. OCOOCHHOCTH TMPOIIECCOB MPU OOpabOTKEe CIUIABOB HA OCHOBE MEIH, IIMHKA,
AITIOMUHMS], HUKEJIS.

3. HaBonopoxuBaHHE W BOJOPOJHAS XPYIKOCTb, CIIOCOOBI MX NPEIOTBPALICHUS U
ycTpaHeHusi. OCHOBHBIE 3aKOHOMEPHOCTH M MEXaHU3M HaBOJOPOKHUBAHHUS METaJIa-OCHOBBI U
METaJUIA-TIOKPBITHS TIPH AIEKTPOOCAKACHUH OJIECTAIIMX U MATOBBIX TTOKPBITHIA.

4. Dnexkrpoxumuyeckoe MeaHeHre. OCHOBHBIE 3aKOHOMEPHOCTH MPU JIEKTPOOCAKICHUH
MEAM U3 PA3IMUYHBIX TUIIOB 3JEKTPOIUTOB. DU3MKO-XUMUYECKHME U MEXAHUYECKHE CBOMCTBA
MTOKPBITHM.

5. Xumuueckoe MenHeHune. MexaHu3M Ipouecca. PacTBOppl XMMHUYECKOTO MEIHEHHUS.
DU3HKO-XUMHYECKHE U MEXAHUUECKUE CBOMCTBA TOKPBITHA.

6. DOnexTpoxumuueckoe  HukenupoBaHue. (OCHOBHBIE  3aKOHOMEPHOCTH  IIpHU
3JIEKTPOOCAXKICHUN HUKENd M3 Pa3jIu4HbIX THUIOB 3JIEKTPOIUTOB. DHU3UKO-XUMUYECKHE H
MEXaHUYECKHUE CBOMCTBA IMOKPBITUH.

7. XUMHYECKOE€ HHUKeIupoBaHMe. MexaHu3sM mpolecca. PacTBOpbl XUMHUYECKOTO
HUKETUPOBaHUs. OUBHKO-XUMUYECKHUE U MEXAHUYECKHE CBOMCTBA MOKPBHITUH.

8. DIIEKTPOXMMHYECKOE XpoMHpoBaHUE. DU3NKO-XMMHYECKHE M MEXaHWUYECKUE
cBoiicTBa MOKpBITUH. OCHOBHBIE 3aKOHOMEPHOCTH IIpOLECCa XPOMHUPOBAHHUA. DJIEKTPOIUTHI
XPOMHUPOBAHUA.

9. DIEKTPOXMMHUYECKOE OJIOBSIHUPOBAHUE U CBHHIIEBaHHE. OCHOBHBIE 3aKOHOMEPHOCTHU
IIPU 3JEKTPOOCAKICHUU METAIVIOB U3 PA3JIUYHBIX TUIIOB 3JIEKTPOIUTOB. PUZUKO-XUMHYECKHUE U
MEXaHUYECKHUE CBOMCTBA IMOKPBITUH.

10. Dnexkrpoxumuueckoe cepeOpeHue u 3oj104eHrue. OCHOBHBIE 3aKOHOMEPHOCTH IpU
AIIEKTPOOCAXKICHUN METANIOB W3 PA3IMYHBIX THUIIOB AJIEKTPOJIUTOB. DUZUKO-XUMHUYECKUE U
MeXaHUYECKUE CBOMCTBA 30JI0THIX, CEPEOPSHBIX MOKPHITUN U CIUIABAMU HA UX OCHOBE.

11.  DOnexrpoxumuueckoe  IMHKOBaHME.  OCHOBHBIE  3aKOHOMEPHOCTH  IIpH
NIEKTPOOCAXKACHNN ILMHKAa W3 Pa3JMYHBIX THUIIOB DJJIEKTPOJIUTOB. DU3MKO-XUMUYECKUE U
MEXaHWYECKHUE CBOWCTBA MOKPBITUH.

12.  DOnexktpoxuMuueckoe  KaaMupoBaHue. OCHOBHBIE  3aKOHOMEPHOCTH  IIpH
AIIEKTPOOCAKICHUN KaaMHUSl M3 Pa3IUYHBIX THUIOB 3JIEKTPOIUTOB. DU3HKO-XUMHUYECKHE U
MEXAHUUYECKNE CBOMCTBA MMOKPBITH.

13. DnexTpoocaxaeHue CIIJIaBOB Ha OCHOBE IMHKA. OOIIMe 3aKOHOMEPHOCTH, COCTaBbI
IIEKTPOJINTOB M YCJIOBHUSA dJeKTponu3a. DU3NKO-XMMHUYECKHME M MEXaHMYECKHE CBOMCTBa
MTOKPBITHH.

14. DnexTpoocaxJeHHe CIUIaBOB Ha OCHOBe Meau. OOIue 3aKOHOMEPHOCTH, COCTaBbI
AIIEKTPOJINTOB M YCJIOBUS 3JEKTposin3a. DU3MKO-XUMUYECKHE M MEXaHHUYeCKHE CBOMCTBA
MIOKPBITHH.

15. DnexTpoocaxaeHHe CIUIaBOB HAa OCHOBE 0JioBa. OOIIMe 3aKOHOMEPHOCTH, COCTaBbI
IIEKTPOJINTOB M YCIOBHUSA 3JeKTponu3a. DH3NKO-XMMUYECKHME M MEXaHUYECKHE CBOMCTBA
MTOKPBITH.

16. ITaccuBanyst HIMHKOBBIX MTOKPBITUI B pacTBOPax Ha OCHOBE LIECTUBAJIEHTHOTO XpoMa

17. becxpomaTHasi nacCUBaLXsI IMHKOBBIX IMOKPBITHH.

18. ®ocdatupoBanue craneil. Teopermueckue OCHOBBI (ochaTupoBaHHs, COCTaB,
CBOICTBa, Ha3HaueHUWEe U oO0jacTU NpuMeHeHHs! QocdaTHbIX MOKPHITUH. TexHomornyeckue
craguu npouecca ¢ocharupoBanus. Coctasl pocaTupyrommx pacTBOpOB Al aMOPPHOTro U
KpucTtaymmueckoro ¢gocdarupoanus. PaBHoBecHble (ocdaTupyroniye pacTBOpbl. Y CKOPUTETU
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dbocharupoBanus. OcobeHHOCTH cTaauu akThBanuu Tpu docdartupoBanuu. Ilocmemxyromias
00paboTka pochaTHBIX MOKPHITHH.

19. TIlpomeccbl aHOOHOTO OKCHAWPOBAHMS AQIOMUHUS M €ro CIJIaBOB. MexaHu3M
o0pa3oBaHUsl aHOJHBIX IUIGHOK, HMX CBOWHCTBA W 00JacTH TNPUMEHEHUS. JICKTPOIUTHI
AQHOJIMPOBAHUS.

20. X¥MHUYECKOE OKCUIUPOBAHUE CTaJICH.

8.3. Bonpochl 1J1si HTOTOBOT0 KOHTPOJISI OCBOEHHUSI IMCIHUILINHBI (2 ceMecTp — IK3aMeH).

buner BKiIrOYaeT KOHTPOJIBbHBIE BOMPOCH! MO pasaenam 1,2 m 3 pabodyeld mporpammbl
JTUCIUTIIIMHBI B COAEPKUT 2 Bompoca. 1 Borpoc — 20 6aitos, Bonpoc 2 — 20 6auios.

1. Pa3HOBUIHOCTH W Ha3HAUCHHE TallbBAHMUECKUX IOKPHITUHA. BBIOOp MOKpHITHIA B
3aBUCUMOCTH OT YCJIOBHMH KCIUTyaTaI1H.

2. MexaHuyecKast MOAr0TOBKA MOBEPXHOCTH METAJIIOB.

3. Xumuyeckass M 3JIEKTPOXUMHMUYECKass OYMCTKA MOBEPXHOCTU M3Jenuil. XUMHUYECKOe
00e3KHpUBaHKUE. DJIEKTPOXUMHUYECKOE 00e3KupruBaHUEe. XHUMHUYECKOE TPABICHHE YEPHBIX
METaUI0OB. XHMHYECKOE TPaBJIEHUE LBETHBIX METAUIOB. OJEKTPOXUMHUYECKOE TpaBlICHHE.
AxrtuBupoBanue. [IpoMbIBKa. DIEKTPOXUMHUYECKOE M XUMHYECKOE TIOJTMPOBAHUE.

4. llunkoBaHue M KagmupoBaHue. CBOHCTBa, Ha3HaueHUE MU OOJACTH NPUMEHEHUS
IMHKOBBIX M KaJMHUEBBIX MOKPHITUH. [loBeneHME LWHKOBBIX W KaJMHUEBBIX TOKPHITHHA B
pasIMYHbIX KOPPO3MOHHBIX cpenax. [loBeneHMe LMHKOBBIX M KaJMHUEBBIX IOKPHITHH B
HapykHOU aTMmocdepe. [loBeaeHne TMHKOBBIX M KaJMHUEBBIX TOKPBITHIA BHYTPH ITOMEIICHHIA.
Bausinue ycnoBuil ocakJieHUs HUHKOBBIX U KaJIMUEBBIX MOKPBITUHA U CIIOCOOOB MX HAHECEHMSI Ha
CBOWCTBA TOKPBITHI. Metoapl nuHKOBaHUSA. CpaBHUTEIbHAs XapaKTEPUCTHKA SJICKTPOIUTOB
nuHkoBaHus. Kucnble snextposnthl. lllenounsle nmanuaneie 3aekTponuTsl. Illenounsie
OecuMaHuHble (LMHKATHBIE) AJIEKTPOJIUTHI. OJEKTPOIUTHl KaamupoBanus. Ilocnemyromas
naccuBUpYIOas 00pabOoTKa IIMHKOBBIX M KaJIMUEBBIX MOKPHITUI. CIJIaBbl HA OCHOBE I[MHKA.

5. Mennenue. CpoiicTBa, Ha3HaueHHE M O0JACTM NPUMEHEHHUS MEIHBIX MOKPBITHUH.
ONEKTPOIUTHI A OCAKICHUS MEAHBIX HNOKpBITUH. CepHOKHCIBIE 3JEKTPOJIUTHL. MeaHeHue
CTali  HEMOCPEICTBEHHO U3 CEPHOKHCIBIX D3JIEKTPOJIUTOB. bopdropucroBonopoanbie
ANEKTPONUTHL. [lMaHuAHbIE AIEKTPOIUTBL. AMMUAuHble HIeKTposuThl. [IupodocdarHsie
DIIEKTPOJIUTHL.  DIIEKTPONUTHl MEAHEHWS HAa OCHOBE KOMIUIEKCHBIX COCIUHEHHH C
OpPraHMYeCKHUMHU JIMTaHJaMHU. Y JaJleHue MeAHbBIX NOKphITUH. CIijIaBbl HA OCHOBE MEIH.

6. DnekrponuTHdeckoe XpoMmupoBaHue. CBONCTBA, HA3HAYEHUE M 00JIACTH TIPUMEHEHUS
XPOMOBBIX MOKPBITUH. OCOOEHHOCTH IMpoIecca XPOMUPOBAHUSA. DIEKTPOIUTHI Ui OCAKICHUS
XPOMOBBIX TOKpBITUH AHOABL. VIHTeHcupuKanMs mpolecca XpOMHUPOBaHUA. Y JlaleHHe
XPOMOBBIX MTOKPBITHH.

7. XpomarHas ¥ XpOMHTHAsI TACCHBAIINS ITAHKOBBIX M KaIMHEBBIX MTOKPBITHH.

8. OxcunupoBaHue (BOPOHEHUE) CTAIIH.

9. OxcunupoBaHHWE ATIOMHHUSA. AHOJHOE OKCHIMPOBAHUE AJTIOMHHHS W €TO CIUIABOB.
CocraB, CBOMCTBa, Ha3Hau€HHE W OOJACTM NPUMEHEHUS OKCHJHBIX IMOKPBITMHA. MexaHu3m
dopMHpOBaHUS  AHOAHBIX TUIEHOK. CpaBHUTENbHAs  XapaKTEPUCTUKA  DIIEKTPOJIUTOB.
[Tocnenyromas 06paboTKa OKCHAHBIX TUICHOK.

10. ®ocharupoBanme. Tumbl  ¢ochaTHRIX MOKPHITHH. TeopeTHUecKue OCHOBEHI
dochaTupoBanus, cocTaB, CBOWCTBA, Ha3Haue€HHWE M OOJACTH NpUMEHEHHus (ocdaTHbIX
nokpbITUil. PacTBophl docharupoBanus. [lonroroBka moBepxHocTH mnepen GochatupoBaHUEM.
OcobeHHOCTH CTaJuu aKkTUBalMKM B mporecce (ocdarupoBanus. Ilocnemyromas ob6paboTka
(dochaTHBIX TOKPHITHIA.

MakcuMaIbHOE KOIMYECTBO 0AJUIOB 3a 2Kk3amen — 40 0aiuios.
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@OHJ OLEHOYHBIX CPEICTB INPUBEICH B BHJIE OTIAECIBHOIO JOKYMEHTA, SIBISAIOLIETOCS
HEOTHEMJIEMOI YaCThi0 OCHOBHOW 00pa30BaTEIbHONW MPOTPaMMBI.

8.4. CTpyKTYpa H nIpuMepbl ONJIETOB 15 3Kk3amena (2 cemecTp).
Ix3amen mo gucuuiuinHe «l anveanomexnuka u - 0OpadOmMKa NOBEPXHOCHUY
MIPOBOJIUTCS BO 2 CEMECTPE M BKJIIOUYAET KOHTPOJBHBIE BOMPOCH 1Mo pasnaenam 1,2 u 3 paboueit
IpOrpaMMbl JIUCHIUTLIINHBL. BHUIIET 1 9K3amMeHa COCTOUT W3 2 BOIMPOCOB, OTHOCAIIMXCS K

YKa3aHHBIM pa3aciiaM.

[Tpumep Ouneta 11l IK3aMeHa:

«Ymeeporcoaror Munucmepcmeo nayku u gvicuiezo 0opazosanus P@O
Poccuiickuii XMMHUKO-TEXHOJIOTHYECKU YHUBEPCUTET
umenu /I.LA. MenpaeJieeBa
Kadenpa vHHOBAMOHHBIX MATEPHUAJIOB M 3AIIIUTHI OT
KOppo3um
22.04.01 MatepuaJjioBe/ieHHe M TEXHOJIOTHH MAaTEepPUAJIOB
IIporpamma — « IHHOBAaIIHOHHBbIE MATEPHAJIBI M 321UTA OT
KOPPO3un»

I'aabBaHOTEXHHKA 1 00Pa0OTKA MOBEPXHOCTH

3as. kagheopoii
T.A. Barpamsn

(IMoamucek)

« » 2024 1.

JKk3aMeHAIMOHHBIN OnIeT Ne 1
1. OxcuaupoBanue (BOPOHEHHUE) CTAIIH.

2. XMMUYECKOE TPaBJICHUE YEPHBIX METAIOB. XHUMHUYECKOE TPaBICHHE IBETHBIX METaJUIOB.
DIIEKTPOXUMUYECKOE TPaBJICHHE. AKTUBUPOBAHUE.

9. YYEBHO-METOANMYECKOE OBECINEYEHHUE JUCHUIIJIMHbBI

9.1. PekomeHnayemasi JuTepaTypa
Ocnosnas numepamypa

1. Mupzoes, P.A. AHoaHBIE MpPOLECCHl 3JIEKTPOXUMHUYECKOW M XHMHUYECKOW 0OpaboTKu
MeTauIoB [DneKTpoHHbI pecypc]: ydeOHoe mocobue / P.A. Mupzoes, A.Jl. JlaBbiioB. -
OnekTpoH. aad. - Cankr-IlerepOypr: Jlans. 2016. — 384 c.
2. I'puropsia H.C., AGpamoB A.A., Ma3syposa /[.B., Barpamsn T.A. 3auuTHble MeTauIMYecKHue
U KOHBEPCUOHHbIE NMOKphITUA. JIabopaTopHbiil nmpakTukyM. — M.: PXTVY um. J[.W. Menneneesa.
2017.—-176 c.

Jononnumenvnaa rumepamypa
1. A6pamoB A.A.; I'puropsn, H.C. Barpamsaun T.A., CmupaoB K.H. Meronsl koHTpons u
UCIBITaHUS 3JIEKTPOXUMHUYECKUX M KOHBEPCUOHHBIX MOKPBITHI: yueb. nmocobue. M.: PXTVY um.
J.1. Menaeneena. 2019. 268 c.
2. «IIpuknamnas >nexkrpoxumus» (yaeobnuk). [lox pen. n.1.H. mpod. Tommnosa A.Il. — 3-e. u3m.,
nepepad. — M.: Xumus. 1984. 520 c.

9.2. PexoMeHyeMble HCTOYHMKH HAYYHO-TeXHUYeCKO0il nHopManun
1. PazgaTouHbIN WILTFOCTPATUBHBINA MaTepUal K JIEKIUAM
2. IlpeseHTanyu K JeKIUIM
3. Metoanueckne peKOMEH Ialluu 10 BBIMOJIHEHHIO TaOOpaTOpHBIX padboT

Kypuanot
1. l'anbBanoTexHMKa U 00paboTka noBepxHocTH. ISSN 0869-5326
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2. XKypnan npuknannoit xumun. ISSN 0044-4618

3. Applied Surface Science. ISSN 0169-4332

4. ®u3UKOXUMHUS MMOBEPXHOCTH U 3amuTa Marepuanos (¢ 2008 r.). ISSN 0044-1856
5. Crangaptsl u kauecTBo. ISSN 0038-9692

6. [IpuGopk! u cuctembl. YpaBiaeHUE, KOHTPOIb, nuarHoctuka. ISSN 2073-0004
7. Surface and Coatings Technology. ISSN 0257-8972

8. ITpubopsr. ISSN 2071-7865

Hnmepnem-pecypcwi
http://bookfi.org/g/ - BookFinder. Camas Gosbluas snexTpoHHas Oubiamoreka pyHera. [Tomck
KHUT ¥ KYPHAJIOB
http://www.rsl.ru - Poccuiickas I'ocynapcrennas bubnuoreka
http://www.gpntb.ru - TocynapcTBeHnHast my0aMyHas HaydHO-TEXHUYeCKas oubnmmnoreka Poccun
http://lib.msu.su - Hay4nas 6ubiroreka MOCKOBCKOTO TOCYIapCTBEHHOT'O YHHBEPCUTETA
http://window.edu.ru - TloaHOTeKCTOBast OHMONHMOTEKA YYEOHBIX M Y4eOHO-METOAMYECKHX
MaTepHaoB
http://www.fips.ru/cdfi/fips2009.dll - Caiir ®UIIC. Mudopmarius o nareHTax
http://findebookee.com/ - morckoBas cucrema 1Mo KHUram
http://elibrary.ru - Hayunast snextponHas 6uomorexa

9.3. CpeacrBa odecnevyeHHsi OCBOCHUS IUCIUATIINHbBI
Jlis peanuzanuu yd4eOHOH MpOrpamMMbl TOJATOTOBIICHBI CIICIYIOIIME CPEICTBA OOECTICUCHUs
OCBOEHHUS JUCLIUIIINHEI:
- KOMIIBIOTEPHBIE MPE3EHTALMN HHTEPAKTUBHBIX JIEKIUH (9 mT).

10. TIEPEYEHb HH®OPMAIIMOHHBIX TEXHOJIOT U,
HNCHIOJIB3YEMBIX B OBPA3OBATEJIBHOM ITPOLECCE

HNudopmannoHuyro HOJIEPIKKY U3YyYEHUs JUCLUTUTMHBI OCYIIECTBIISIET
Nndpopmannonno-oudanoreunsiii nentp (MBL)) PXTY wum. .M. MenneneeBa, KOTOpbIi
oOecrieynBaeT O0Oy4YarOLUIMXCS OCHOBHOM y4eOHOH, y4yeOHO-MEeTOAMYEeCKOM U Hay4yHOH
JUTEpaTypoil, HEOOXOIUMON JUIsl OpraHu3aluu o0pa3oBaTEIbLHOrO IMpolecca MO JUCHUIUIMHE.
O6umit 06sem MHOrooTpaciesoro pounna MBI Ha 01.01.2025 r. coctaBnser 1 563 142 sks.

®onp UBIL] pacrnomaraer y4eOHOHM, y4eOHO-METOAMYECKOM M Hay4YHO-TEXHUYECKOU
AUTEpaTypoil B (hopMe MeyaTHbIX U 3JEKTPOHHBIX M3JAHUH, a TaKKe BKIIOYaeT o(ULMaIbHbIE,
CIpaBOYHO-OMOIMOrpaduueckue, CreUuaIu3upOBaHHbIE OTEUECTBEHHBbIE U 3apyOeKHbIE
nepuonuyeckue W uHPopMmanumoHHele  u3manud.  WBL[  oOecmeumBaer  jmoctym K
npodeccuoHaIBHBIM 0a3aM TaHHBIX, HHPOPMALMOHHBIM, CIIPABOYHBIM M TOMCKOBBIM CHCTEMaM.

Kaxnplii oOyuatomuiicss obecriedeH CBOOOHBIM JTOCTYIIOM U3 1000 TOUKH, B KOTOPOH
uMeeTcs JoCTyn K cetu MHTepHeT W K 9JeKTpoHHO-OuOimoreunoit cucreme (DBC)
VYHuUBepcuTeTa, KOTOpas COJEpPKHUT pa3iIMyHble M3/IaHUS 10 OCHOBHBIM H3Yy4aeMbIM
JUCIUIUINHAM U c(OpMHpOBaHa MO COTJIACOBAHUIO C MpaBooOIaiaTeIsIMi y4eOHON U ydueOHO-
METOANYECKOH JINTEPaTyPHI.

s Oonee TMONHOTO M ONEPATUBHOIO  CHPaBOYHO-OMOIHMOrpaduyueckoro
uHpopmannoHHoro obciyxusanus B MBIl peannzoBaHa TexHOJIOTHS DJIEKTPOHHOM JOCTaBKU
JTOKYMEHTOB.

[TonHbIit TepedeHb HIEKTPOHHBIX HH(POPMALMOHHBIX PECYpPCOB, HCHOIb3YEMBIX B
nporecce 00y4eHus, peACcTaBIeH B OCHOBHOM 00pa30BaTeIbHOI TporpamMme.
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11. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JTUCIHUIIJIMHbI

B coorBercTBUM ¢ y4eOHBIM IUTAaHOM 3aHATHA N0 aucuuiuimHe «I anbeanomexnuka u
obpabomka noeepxmocmuy» TIPOBOAATCA B (opMe JEKUMH, MPAaKTUUYECKUX, JTa0OpaTOPHBIX
3aHATHUN M CAMOCTOATENIFHON paboThl 00y4aroIIerocs.

11.1. O6opynoBanue, He00OX0AMMOe B 00pa30BaTEeJILHOM IpoIecce:
ONEeKTPOHHBIE CpeacTBa JIEMOHCTpaL1H (kommBIOTED co cpencTBamMu
3BYKOBOCIPOU3BEICHUS, IPOEKTOP, KpaH) U yueOHast MeOerb.
CreunanusupoBaHHOoe  Ja0OpaTOpPHOE  HCCIEAOBATEIbCKOE,  MCHBITATEIbBHOE U
TEXHOJIOTHYECKOe 000pyI0BaHUE.

11.2. YueOHO-HATISAAHBIE TOCOOUS .
KoMruiekT mnpeseHTanmui K JIKIHsIM; HAOOpBI 0O0pa3IoB pAa3IMYHBIX MAaTEPUAIOB U
MTOKPBITHH.

11.3. KomnbroTepsbl, HHGOPMALINOHHO-TEJIEKOMMYHUKAMOHHBIE CeTH, ANINIAPATHO-
NporpamMMHbI€ H ayIMOBU3yaJIbHbIE CPEACTBA:

[lepconasibHble KOMIIBIOTEPBI, YKOMIUIEKTOBaHHbIE mnpourpeiBareasiMu CD u DVD,
OpPUHTEpAaMH M I[POTPAaMMHBIMM  CPEACTBAMM, IPOEKTOPHI, OSKPaHbl; ayAUTOPUH  CO
CTaIlMOHAPHBIMU KOMILJIEKCAMU OTOOpaXkeHusl HH(OopMaluu ¢ JTH0060r0 3JIEKTPOHHOTO HOCHUTETIS;
WEB-kameps1; nudpoBoil (oToanmapaT; KONUPOBAIBHBIC amIaparbl, JOKaJbHAas CETh C
BbIX0JIOM B IHTEpHET.

11.4. IleyaTHbIE U 3JIEKTPOHHBIE 00pa3oBaTe/bHbICe U HHPOPMALMOHHBIE PeCypChl:

NubopManmoHHO-METOIMYECKUE MaTepHalibl: y4eOHBIE MOCOOWS 110 JUCHUTUIHHAM
BapHAaTUBHOW YacCTH IMPOTPAMMBbI; METOAMYECKHE PEKOMEHAAIMH K MPAKTUYECKUM 3aHSATHUSIM;
pa3laToyHbId Marepuand K JIGKIIMOHHBIM KypcaM; OJJICKTPOHHBIE YyueOHbIE H3JaHUS TI0
TUCIUIIIMHAM BapUaTUBHOMN YaCTH, HAYYHO-TIOMYJISPHBIC AJIEKTPOHHBIC U3TAHHUS.

DOneKkTpoHHBbIE 00pa3oBaTelIbHbIE pecypchl: KadeapalibHble OMOIHMOTEKH AIEKTPOHHBIX
W3IaHUM 10 JAWCIHUIUIMHAM BapUAaTHBHOM 4YacTH; 3JEKTPOHHBIE NPE3EHTAlMU K pasjenam
JIEKIIMOHHBIX KYPCOB; Y4YeOHO-METOAUYECKHE pa3paboTku Kadeapbl B SJIECKTPOHHOM BHJIE;
OYKJIETBI U KaTaJoru 000pyI0BaHUs, CIIPABOUYHUKHU 10 CHIPHEBBIM MaTepHajiaM, CIIPaBOYHUKH T10
HaWJy4IIUM JOCTYIMHBIM TEXHOJOTHSM JJICKTPOXMMUUYECKHX TMPOU3BOJACTB; CIPABOYHBIE
MaTepHuabl B IEYaTHOM U 3JIEKTPOHHOM BUJIE.

11.5. IlepeyeHb JIMIEH3MOHHOT0 NPOTPAMMHOI0 00eCIeYeHHUs:

[lonHbIl mepeyeHb JIMIIEH3MOHHOTO MPOrpaMMHOrO OOECreueHus MpeAcTaBlIeH
B OCHOBHOH 00pa3oBaTeIbHOM Mporpamme.

12. TPEBOBAHMUS K OHEHKE KAYECTBA OCBOEHMUSA TPOI'PAMMBbI

HauMmeHnoBanue @®opMbI U METOAbI
OcHOBHBIE IOKA3aTEJIH OLEHKH
pa3aesioB KOHTPOJISA M OLICHKH
Paznen 1. 3uaem:
IToaroroBka METaNIMYECKUX U | — BHIBI, OCHOBHBIE Xapakrepuctuku, | OLEeHKa 3a
HEMETaJNIMISCKUX Ha3HAueHHE M OO0JIACTU INPHMEHEHHs | KOHTPOJIBHYIO paboTy
MOBEPXHOCTEN K rajJbBaHMYECKUX  MCETANIMYSCKUX U
rajgbBaHUYECKOH 00paboTKe HEMETAJUTMYECKU3X TTOKPBITHI; Onenxa 3a peepar
— OCHOBHBIE TpeboBaHus,
NpeAbsBIsiIEMble K  TraJbBaHUYECKUM
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METAJUIMYECKUM U HEMETaJUNIMYECKUM
MTOKPBITUSIM;
— TEXHOJIOTHYECKHE MPOLIECCHI
HAaHECEHUSI OCHOBHBIX METAJUTMYECKUX
Y HEMETAJUTMYECKUX MOKPBITHIA;
Ymeem:
— ompenensTh (PU3UKO-XUMUYECKHE U
MEXaHUYECKHE CBOWCTBA IOKPHITUH, B
T. 4. UX KOPPO3UOHHYIO CTOMKOCTb U
3aIIUTHYIO CIOCOOHOCTS,
aHAJIM3UPOBATh u 00001maTh
[IOJIyYEHHBIE pE3YJIbTaThl, a TaKXKe
MPOTrHO3UpPOBaTh HAa  UX  OCHOBE
IIOBE/ICHUE MaTepuana B KOHKPETHBIX
YCIIOBUSIX IPUMEHEHMUS;
—  ONpENeNsTh TEXHOJIOIMYECKHE
XapaKTePUCTUKU  DJJIEKTPOJIUTOB  H
pacTBOpOB, TakHWe Kak Kak, BBIXOJ IO
TOKY, CTAOMJILHOCTh MPU CTApEHUU U B
Xoze JKCIUTyaTaluy, BbIOMpATH
ONTUMAJIbHBIC MOKPBITHS u
NEKTPOJIUTHI JUISI MX OCaXJACHUS B
3aBUCHMOCTH  OT  Ha3HAauYeHUs W

YCJIOBUH  JKCILTyaTallu JUISt

KOHKPETHBIX YCIOBUN MPUMEHEHNUS,
Braoeem:

— HaBBIKaMU OCaXICHUS

METATNIMNYCCKUX u KOHBCPCHOHHBIX
3allIUTHBIX HOKpBITHﬁ;

O1eHKa 3a DK3aMeH

—  HaBBIKAMHU IPOBEICHUS
KOPPO3HOHHBIX UCTIBITAHUN TTOKPBITHIA;
— HaBbIKaMu pa3paboTku
TEXHOJIOTUYECKUX IPOIIECCOB
OCaXKJICHUS METAJUTMYECKHIX u
HEMETAJNINYECKUX MOKPHITHH.

Paznen 2. 3uamo:

SJICKTPOOCEDKI[GHI/IC MCTAJlJIOB
" CIIJIaBOB

— BHUJBI, OCHOBHBIC XapaKTEPHUCTHKH,
Ha3HaYeHHWe W OOJaCTH MPUMEHEHUS
rajJlbBAaHMYECKUX  METAIINYECKUX |
HEMETAJUTMYECKU3X MOKPBITHIA;

— OCHOBHEBIC TpeOoBaHUS,
NpeAbsIBIsIEMbIE K  TaJbBaHUYECKUM
METAUIMYECKUM W HEeMeTalUINYeCKHUM
TTOKPBITHSIM;

—  TEXHOJIOTHYECKHUE TIPOIIECCHI
HaHECEHUsS OCHOBHBLIX METAJNIMYSCKHUX
Y HEMETAJUTMYECKUX MMOKPBITHH;

Ymemn:

— omnpenersTh (GU3NKO-XUMHUECKHE U
MEXaHWYECKHE CBOWCTBA TMOKPHITUH, B
T. 4. UX KOPPO3HOHHYIO CTOWKOCTh M

OueHka 3a
KOHTPOJIbBHYIO paboTy

OueHka 3a
nabopaTopHbIe

paboThI

Orenka 3a pedepar

O1eHKAa 3a DK3aMeH
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3aIUTHYIO CIIOCOOHOCTb,
aHAJIM3UPOBATH u 00001maTh
MOJIYYCHHBIC PE3YNbTAThl, a TaKKe
MPOTHO3UPOBaTh Ha  HMX  OCHOBE
MOBEJICHUE MaTepuaia B KOHKPETHBIX
YCIIOBHSX TIPUMCHEHUS;

—  ONpEeIeNsTh TEXHOJIOTHYECKHE
XapaKTEePUCTHKH  JJCKTPOJIUTOB U
pacTBOpOB, TaKHWe Kak Kak, BBIXOJ IO
TOKY, CTa0MJILHOCTh TIPU CTapCHUU U B
xoJe JKCIUTyaTaluH, BBIOMPATH
ONITUMAITLHBIC TOKPBITHUS U
ANEKTPOJIUTHI ISl WX OCaXJICHUS B
3aBHCUMOCTH  OT  HAa3Ha4eHUs U
yCIIOBUI IKCIUTYaTaIH TUTSt
KOHKPETHBIX YCIIOBHI TPUMEHECHHSI,

Braoemy:

— HaBBIKaMU OCaXKICHHUS
METAJUIMYECKMX W KOHBEPCHOHHBIX
3aIUTHBIX MIOKPBITUH;

—  HaBbIKaMH IIPOBECHUS
KOPPO3UOHHBIX UCIIBITAHUN ITOKPBITHH;
— HaBbIKaMH pa3paboTku
TEXHOJIOTHYECKUX IIPOLIECCOB
OCaXACHHUS METAJNINYECKUX u
HEMETAJUIMYECKUX MOKPBITUH.

Pazpnen 3. 3uamo:

KOHBepCI/IOHHHC IIOKPBITUSA
HCCIICOOBaHUA MAaTCPUAJIOB

— BWJBI, OCHOBHBIC XapaKTEPHCTUKH,
Ha3HA4YEeHUE W O0JIACTH TPUMEHECHUS
TATbBAHWMYECKUX ~ METAUIMYECKUX |
HEMETaJNTMYEeCKU3X TTOKPBITHI;
— OCHOBHBIE TpeOoBaHUS,
MPEeNbABISEMbIE K TaJlbBaHUYCCKHM
METAJUIMYECKUM M HEMETaNTNYeCKUM
MTOKPBITHSIM;
—  TEXHOJIOTHYECKHE TIPOIIECCHI
HAHECEHUS! OCHOBHBIX METAJUTMYECKHUX
Y HEMETAJUTMYECKHUX TTOKPBITHIA,
Ymemy:
—  OompeneNiaTh (PU3UKO-XUMUICCKUE H
MEXaHUYECKHUE CBOMCTBAa TOKPBITHI, B
T. 9. UX KOPPO3HOHHYIO CTOHKOCTh H
3alUTHYIO CIIOCOOHOCTb,
aHAJIM3UPOBATH u 00001maTh
MOJyYCHHBIC PE3YyJbTaThl, a TaKKe
MPOTHO3MPOBAaTH HA WX  OCHOBE
MOBE/ICHUE MaTepuaia B KOHKPETHBIX
YCIIOBUSAX TIPUMEHCHHUS;
—  ONpEeNeNsTh TEXHOJIOTHYECKHE
XapaKTePUCTHKH  JJICKTPOJIMUTOB |
pacTBOpOB, TaKWe KaK KakK, BBIXOJ| IO
TOKY, CTAOMJILHOCTh IPU CTApPEHUHU U B

Ouenka 3a
KOHTPOJIbHYIO paboTy

OueHka 3a
nabopaTopHbIe

paboThI

Ouenka 3a peepar

Or1teHKka 3a DK3aMeH
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xoze IKCIUTYaTaIlH, BEIOUpATH
ONTHMAJIbHBIE TTOKPBITHS u
ANEKTPOJIUTHI ISl WX OCaXJICHUS B
3aBUCUMOCTH  OT  Ha3HAauYe€HHS U
yCIIOBUI IKCIUTYaTaI|H IS
KOHKPETHBIX YCJIIOBUW MPUMECHCHHS,
Bnaoemy:

— HaBBIKAMH OCaXKIEHUS
METAUIMYECKNX H  KOHBEPCHOHHBIX
3aIIUTHBIX MTOKPBITHH;

—  HaBbIKaMH pa3palboTKu
TEXHOJIOTUIECKUX IPOLIECCOB
OCaXKICHUS METAJUTMYECKHIX u

HEMCTAINIMYCCKUX HOKpBITHﬁ.

13. OCOBEHHOCTH OPI'AHU3 AU OBPA30OBATEJIBHOT'O ITPOLECCA JJIs1
HNHBAJINAOB N JINL C OT'PAHUYEHHBIMUA BO3MOKHOCTAMMU 310POBbS

OOyueHne WHBAIMIOB W JHUII C OrPAaHUMYCHHBIMH BO3MOXKHOCTSIMH  3JIOPOBBS
OCYIIECTBIISIETCS B COOTBETCTBHH C:

— IlopsiakoM opraHu3allii W OCYHIECTBICHHS O0OpPa30BaTENbHOW JAEATEIHHOCTH TI0
o0Opa3oBaTeNbHBIM MpOrpaMMaM — MporpamMmaMm OakanaBpuaTta, MporpaMMaM CIeHUaIUTeTa,
nporpammam maructparypsl (IIpuka3z MunoO6puayku PO ot 05.04.2017 Ne 301);

— Ilonoxennem o0 TMOpsSAKE OpraHUW3allMd W OCYIIECTBICHHUS 00pa3oBaTeNbHOM
NEeSITeTPHOCTH 1O 00pa3oBaTeNbHBIM IPOrpaMMaM BBICHIETO OOpa30BaHUS — IpOrpaMMmam
OakamaBpuaTta, IporpaMMaM CHEHHaTUTeTa, MpOrpaMMaM MarucTparypbl (QenepaibHOTO
TOCYJapCTBEHHOTO OO/DKETHOTO 00pa30BaTENbHOTO YUYPEXKIEHHUS BBICIIETO 0Opa3oBaHUs
«Poccuiickuii XUMHKO-TeXHOJOrHYeckuii yHuBepcuteT umenu [.M. MenpaeneeBay, IpUHSTHIM
pemienueM Yuenoro coBera PXTY um. JI.U. Menaeneena ot 28.12.2022, nmpotokon Ne 5;

— MeroanyeckMMH pPEKOMEHJAIMSIMU 0 OpraHM3aluu 00pa3oBaTeNbHOTO Mpolecca
uis  OOy4YeHHs WHBAIUAOB M JIMI] C OrPAaHUYEHHBIMH BO3MOXKHOCTSMH 3/I0pOBBSI B
0o0pa3oBaTeNbHBIX OPraHM3alMSIX BBICHIETO O00pa3oBaHUs, B TOM YHCIE OCHAIIEHHOCTH
00pasoBarenbHOro mpoliecca (yTBEpKIeHbI 3amecTuTesieM Munuctpa oOpazoBanus U Hayku PO
A.A. Kinumosbeim ot 08.04.2014 Ne AK-44/058H).
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JlonmosiHeHMs1 M U3MEHEHNsI K padovell mporpaMme I CIATIIAHbI

«[aapBaHOTEeXHUKA M 00PadOTKA MOBEPXHOCTH
OCHOBHOI1 00pa30oBaTeJIbHOI IPOrpaMMBbl
22.04.01 MarepuanoBeeHUE U TEXHOJOTHMH MaTEpUATIOB

Marucrepckas nporpamMmma

«/ITHHOBaIIMOHHEIE MaTCpHaJIbl U 3alIUTa OT KOPPO3HUH»

®opma 00yueHHs: OuHas

Homep
OcHOBaHHE BHECEHUS
n3MeHeHus/ ConeprkaHue TOMOJTHCHHSI/ M3MEHEHUS
W3MEHEHU S/ JOITOTHEHUS
JOIIOJIHEHUS

MIPOTOKOJI 3acelaHus Y YeHOTO
1. coBeTra Ne oT

« » 20 .
IIPOTOKOJI 3acejaHusl Y YEHOT O
coBera Ne oT

« » 20 .
IIPOTOKOJI 3aceaHusl Y YEHOT O
coBera Ne oT

« » 20 .
IIPOTOKOJI 3aceaHus Y YEHOT O
coBera Ne oT

« » 20 .
IIPOTOKOJI 3aceJaHusl Y YEHOT O
coBera Ne oT

« » 20 .
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MuHHMCTEepPCTBO HAYKH M BbICcIIero oopasoBanus Poccuiickoii @enepanun
(denepanbHoe rocy1apcTBeHHOE OK0IKeTHOE 00pa3oBaTesibHOE YUpeKIeHne
BbICIIET0 00pa3oBaHUs
«Poccuiicknil XUMHMKO-TEXHOJIOTHYeCKHUI YHUBEPCUTET
uMmenn /I.A. MenaeneeBa

«YTBEPXKXIAEHO»
Ha 3ace/laHuy Y YE€HOTO COBETa
PXTY uwm. JI.1. Menaeneera

npotokod Ne 30 ot «30» utonst 2025 r.

PABOYASA TIPOT'PAMMA JUCHUITVIMHBI

«3ammra 0T KOPPO3UH MPOMBIILJICHHOI0 000PY10BAHMSD)
HanpasJ/ieHue nmoaAroToBKu
22.04.01 MarepuaJjioBeJlecHHE M TEXHOJIOTMH MATEPHAJTIOB
Marucrepckasi nporpaMmma

«AHHOBATMOHHDBIE MAaTECPHAJIBI H 3alIIMTA 0T KOPPO3UMN»

KBanudukanusa «Marucrp»

Mocksa 2025



[IporpamMa cocTaBjeHa IOIEHTOM Kadeapbl WHHOBAIIMOHHBIX MAaTEPUANOB W 3alIUTHl OT
Koppo3uu A.A. AGpamoBeiM 1 podeccopoM Kadeapbl HHHOBAITMOHHBIX MaTEPHAIIOB U 3alTUTHI

ot kopposuu H.C. I'puropsiu

[TporpamMmMa paccMOTpeHa U 0700peHa Ha 3acelaHuM Kadeapbl HHHOBAIIMOHHBIX MAaTepPHAaOB U
3ammUThI OT KOppo3uu «29» ampens 2025 r., mporokon Ne 9.



1. IIEJIb ¥ 3AJJAYM U CIUTIIIMHBI

[IporpaMmma coctaBieHa B  COOTBETCTBMM ¢  TpeboBanusimu  DenepanbHOro
rOCYJapCTBEHHOTO 00pa30BaTEeNbHOIO CTaHIApTa BBICIIET0 OOpa30BaHHS — MAarucTpaTypa
10 HanpaBJeHUO TOATOTOBKU 22.04.01 Mamepuanoseoenue u mexmonouu mamepuanos
(®1O0C BO), pexomenmamusiMu MeTOAMYECKON KOMHUCCHUM W HAKOIUIEHHBIM  OMBITOM
NpenofaBaHusl UCUUILUIUHB Kageopoil UHHOBAUUOHHLIX MAMEPUANO8 U 3aAUUMbl Om
koppo3uu PXTY um. [I.1. MenneneeBa. IIporpaMmma paccuuTtaHa Ha U3y4YEHHE IHUCIUILUIMHBI B
TE€YEHHE OJIHOTO CEeMEeCTpa.

JucuuninuHa «3auguma om KOppo3uu NPOMbIULIEHHO20 000Py006AHUA» OTHOCUTCS K
BapHaTUBHOW YaCTH JUCHMIUIUH yueOHoro ruiaHa. [IporpaMMa IUCHUIIIMHBI IPEANONAraeT, 4To
oOyyaromuecss HUMEIOT TEOPETUYECKYI0 M  TPAKTHYECKYyI0 TMOJATOTOBKY B  oOnacTu
MaTepuaIoBEICHUS U TEOPETUYECKUX OCHOB KOPPO3HUHU.

Heas aucnunaMHbl — [puoOpeTeHHWe CTyIEHTaMH 3HaHUW  JUIA  PEIICHHS
npodecCHOHANBHBIX 3aJad B 00JacTU 3allUThl OT KOPPO3UM OOOPYIOBAHMSI C IIEJIbIO
pecypcosHeprocOepekeHrs, OCBOCHHE MPUHITUIIOB BRIOOpA MAaTEPHUAIOB M CIIOCOO0OB UX 3alTUTHI
B KOHKPETHBIX YCIIOBHUSX IKCILTyaTalllu.

3agayd OMCHUNJIMHBI — J1aTh OCHOBHBIC 3HAHUS B OO0JACTH TEOPHH W TIPAKTUKH
KOpPpO3UH; JaThb OCHOBHBIC 3HAaHUS O 3alIUTHBIX KOHCTPYKLIMOHHBIX METAJUIMYECKUX U
HEMETAJUIMYECKUX  Marepuaiax, MPOTUBOKOPPO3UOHHBIX  METAUIMYECKHX  MOKPBITHSIX,
MHTHOUTOpAX KOPPO3HUH, a TAKXKE METOJaX ANEKTPOXUMUYECKOM 3aIIUTHI.

Jucuunnuna «3auguma om Koppo3uu RpoMblULIEHHO20 000PY008AHUAY TIPETIONACTCS
BO 2 cemectpe. KOHTponb ycrieBaeMOCTH CTYIEHTOB BEAETCS IO MPUHATOM B YHHUBEPCUTETE
PEUTHHIOBOM CUCTEME.

PaGouass mporpamMMa JOUCHUIUIMHBI MOXET OBITh peajn3oBaHa C MPUMEHEHHEM
AJIEKTPOHHBIX 00PA30BATEIBHBIX TEXHOJOTUNA U DJIEKTPOHHOTO OOYYEHMs TOJTHOCTBIO WU
YaCTUYHO.

2. TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUS JIUCHUIIJIMHBI

HBy‘leHI/IC AUCHUIITIMHBI HAIIPAaBJICHO Ha HpI/IO6peTeHI/Ie (01 (5714%:0)11150,€ KOMIIeTEHIINI W
UHIAMKATOPOB MX JOCTUKECHUS



Hqu)GCCHOHaHLHBIe KOMIICTCHIMU U UHIAUKATOPLI UX JOCTUKCHHUSA

OcHoBaHue
3agaua OO0BEKT WiIn "
. Konun Kon n HaumeHoBanue (mpodeccronanbHbIN
npodeccuoHaIbHON o0nacTp
HanMmeHoBanue [IK nHaukaropa pocrrkenus [IK CTaH/apT, aHAJIU3 OIIbITA)
JIeATEITbHOCTH 3HaHUSA
O060011IeHHBIE TPYIOBBIE QYHKIIHH
Tun 3ana4 npogeccoOHAILHOM 1eATEJIbHOCTH: HAYYHO-UCCJIe10BATEIbCKHU
VYyactue B | TexHomoruueckue TIK-5. Criocoben I1K-5.1. 3naeT MeToabl M BUALI | AHAJINU3 TPeOOBaHUN K
OpraHu3aluu U | IIPOLIECCHI pa3pabarbiBaTh U KOPPO3MOHHOM 3aIIUTHI poeCCHOHAIBHBIM KOMITETCHIIHSIM,
MIPOBEACHUU MIPOU3BOJICTBA, BHEJIPATH MaTepHuanoB, KOHCTPYKLIHN U MPEABSBISIEMBIX K BBIITYCKHUKAM
IIPOEKTOB, 00paboTKH U TEXHOJIOTHYECKHE COOPYKCHHM, TPEOOBAHUS K HaIpaBJIECHUs MMOATOTOBKY HA PHIHKE
uccaea0BaHuN U | MoaudUKaIUU MIPOLIECCHI B 00TIaCTH cucTeMam TpyZaa, 0060011eHne 3apy0eKHOTO OTbITA,
pa3paboOTOK  HOBBIX | MAaTEPHAJTIOB H 3alUTHl OT KOPPO3UH; MIPOTUBOKOPPO3UOHHOM MIPOBEACHUS KOHCYJbTALUMA C BEAYIIIUMHU
MarepuaioB U | IOKPBITUH, IeTalell | OCYIIECTBISATH BHIOOD 3aIUTHI U CIIOCOOBI X paboTtonarensimMu, 00beAMHEHUSIMHU
KOMITO3HIINH, U U3IEIUH; MAaTEepHAJIOB JIJIS peanusanuu paboTonaTenei oTpaciii, B KOTOPOM
Hay4HbIX u | obopynoBaHue, W3TOTOBJICHUS [TK-5.2. Ymeer pa3pabaTsiBaTh | BOCTpEOOBAHBI BHITYCKHUKH B PaMKax
MIPUKJIIATHBIX TEXHOJIOTHYECKast OCHOBHOTO H TEXHOJIOTHYECKHUE TIPOLIECCHl B | HAIIPABJICHHS TOJITOTOBKH
SKCIIEPUMEHTOB IO | OCHACTKa U BCIIOMOTaTeJIbHOTO 00JacTH 3aIUThI OT KOPPO3UH,
CO3/IaHHUIO HOBBIX | IPUCIIOCOOJICHHUS; o0opyoBaHuUs U OTPENIETSATH MPUTOTHOCTh [TpodeccuonanbHblil cTaHIAPT
MIPOLIECCOB CUCTEMBI KOMMYHHUKAITMOHHBIX MOBEPXHOCTH K 00paboTKe C «Crnenuanuct 1o 3JeKTPOXUMHYECKOM
MOJTyYEeHUS U | yImpaBJieHUs cetei LEJIBI0 PUIAHUs TPeOyeMbIX 3aIUTe OT KOPPO3UU JTUHEHHBIX
o0paboTku TEXHOJIOTHYECKUMU (GYHKIIMOHATBHBIX CBOWMCTB COOPYXEHHUI 1 00BEKTOBY,
MaTepUaIOB, a TAKXKE | IIPOLECCaAMU [1K-5.3. BnageeTt HaBbIKaMH YTBEPKJICHHBIN ITPUKa30M MUHUCTEPCTBA

7631 (2105151

MOATOTOBKHU ITOBEPXHOCTU K
HAaHECEHUIO TTOKPBITUH,
KOHTpPOJIS UX Ka4ecTBa,
MIPUHATHUS PELICHU 110
KOMIIOHOBKE JINHUW HAaHECEHUS
3AIIATHBIX METATINYECKUX U
HEMETAJUIMYECKUX MOKPBITUI

TpyZAa U COLMAIbHOM 3auThl Poccuiickoin
®deneparmuu ot 12.10.2021 Ne714H.

D Vmpasnenue cucreMoit
AIEKTPOXUMHYECKOM 3aIUThI IMHEHHBIX
COOPYXEHHI 1 00bEKTOB (YPOBEHD

KB UKaIMu — 7)

[IpodeccuonanbHbI cTaHIAPT
«Cnenmanuct B 00J1acTH pa3paboTKH,




COIPOBOKIECHUS U UHTErpaluu
TEXHOJIOTUYECKHUX MPOLECCOB U
IIPOU3BOJICTB B 00acTH
MaTepUajIoBeICHUSI U TEXHOJIOTUU
MaTEpUajIOBy, YTBEPKIEHHBIN IPUKA30M
MunucTepcTBa TpyAa U COUATIBHOM
3amuThl Poccuiickon denepannu ot
3.07.2019 Ne 477m.

B Pa3pabotka, conpoBoKIeHHUE U
MHTETpaIis THHOBAIIMOHHBIX
TEXHOJIOTHYECKUX IPOLIECCOB B 00JaCTH
MaTepUajIoBeICHUSI U TEXHOJIOTUU
MaTepHaioB (ypoBeHb KBamupukanuu — 7)

Yuyactue B
OpraHu3alyu Hu
MPOBEJICHU U
MIPOEKTOB,
HUCCIeI0BaHUN "
pa3paboOTOK  HOBBIX
MarepuaioB u
KOMIIO3HUIIMI,
Hay4HbIX H
MIPUKJIIATHBIX
SKCIEPUMEHTOB IO
CO3JIaHUIO HOBBIX
MPOLIECCOB
MOJTy4YECHUS 51
o0paboTku

MaTepHaJioB, a TAKKe
5631 (505051

TexHOJIOTHYECKHE
MIPOIIECCHI
MTPOM3BO/ICTBA,
00paboTKu 1
MoaudUKaIuu
MaTepuaioB U
MOKPBITHM, IeTAJIEH
" U3JCIINIL,
obopynoBaHue,
TEXHOJIOTHYCCKAs
OCHACTKa U
MIPUCTIOCOOJICHUS;
CHCTEMBI
yIpaBiICHUS
TEXHOJIOTHYCCKUMU
mporeccaMmu

I1K-6 Cniocoben
OIIpeeIsATh
(GyHKLIHOHATIBHBIE U
KOPPO3UOHHbIE
XapaKTepUCTUKHU
o0opyaoBaHus,
MaTEepHajoB U
ITOKPBITH, ONIPEAEIIATD
UX COOTBETCTBHE
3asIBJICHHBIM
NOTPEOUTENBCKUM
XapaKTepUCTHKAM;
OCYILIECTBIATH KOHTPOJIb
KauecTBa MaTepUalioB U
IIOKPBITHH C
MIPUMEHEHHEM
U3BECTHBIX U

[1K-6.1. 3naet TpeboBaHUs K
(YHKIIMOHATIBHBIM U
KOPPO3HOHHBIM
XapaKTepUCTUKaM
000pyI0BaHUs, MaTEPUATIOB U
MOKPBITUH, CITOCOOBI KOHTPOJIS,
a TaK)K€ PErJIaMEHTHPYIOIINE
UX HOPMATUBHBIE IOKYMEHTBHI.

Amnanu3 TpeGoBaHUN K
poecCHOHATLHBIM KOMITETEHITUSIM,
MPEIBSBISEMBIX K BBITYCKHUKAM
HAIPaBJICHUS TIOJITOTOBKU Ha PHIHKE
TpyZaa, 0600111eHre 3apy0eKHOTO OTIbITA,
MIPOBEJICHUS KOHCYJIBTAIUN C BETYIIHMH
paboTtonarensmMu, 00beAMHEHUSIMHU
paboTomaTenei oTpaciii, B KOTOPOM
BOCTPEOOBAHBI BBIMTYCKHUKH B paMKax
HaIPaBJICHUS TTOITOTOBKU

[TpodeccuonanbHblil crangapT
«CrnenuanucT 1o 3JeKTPOXUMHYECKOU
3alIUTe OT KOPPO3UU JTUHENHBIX
COOPYXKEHHUI U 00BEKTOBY,
YTBEPKJICHHBIN ITPUKa30M MHUHUCTEPCTBA
TpyJAa ¥ COLMAJIbHOM 3alMThl Poccuiickoi
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MOIU(DHUITMPOBAHHBIX
METOIOB UCIIBITAHUI

®enepanuu ot 12.10.2021 No714Hh.

D Vnpasnenue cucremoi
AIEKTPOXUMHYECKOMN 3aIUThI JIMHENHBIX
COOPYKEHHH ¥ 00BEKTOB (YPOBEHB
KBaJTHpUKAIIU — 7)

[TpodeccnonanbHbI cTaHAAPT
«Cnenuanuct B 00J1acTH pa3paboTKH,
COIIPOBOKJICHHS U MHTETPAIUU
TEXHOJIOTUYECKUX MTPOLIECCOB U
IIPOU3BOJICTB B 001acTH
MaTepHaIOBEICHUS U TEXHOJIOIUU
MaTepHaioBy, YTBEPKICHHBINA IPUKA30M
MuHucTepcTBa TpyAa U COLUATIBHON
3amuThel Poccuiickont Penepanuu ot
3.07.2019 Ne 4771.

B Pa3pabotka, cOnpoBOXKACHUE U
MHTETpalys MHHOBAIIMOHHBIX
TEXHOJIOTHYECKUX MPOIECCOB B 00JIaCTH
MaTepHaJIOBEICHUS U TEXHOIOIUU
MaTepHaioB (ypoBeHb KBauukanuu — 7)




B pe3ynbrate u3yueHus: AMCUUILIINHBI CTYACHT MarucTpaTyphl TOJIKEH:

3name:

- 001IIMe CBEICHUS O CBOWCTBAX KOHCTPYKIIMOHHBIX MaTePUAIIOB;

- OCHOBHBIC MICTOYHHUKH KOPPO3HMOHHOT'O BO3/CHCTBUS HA KOHCTPYKIIMOHHBIC MAaTEPUAJIBI,
WX Ka4eCTBEHHBIC M KOJMYCCTBEHHBIC XaPAaKTEPUCTUKH, METO/IBI U CIIOCOOBI MPOTHO3HPOBAHUS
HaJISKHOCTH 000PYIOBAHMS U MOCIEACTBUN KOPPOSHOHHOTO BO3ICHCTBUS;

- CITOCOOBI 3aIUTHI OT KOPPO3UU METATUYECKIX M HEMETAJUIMYECKUX MAaTePHAJIOB;

Ymemo:

- 000CHOBaTh KOHCTPYKIMIO amnmapara ¥ KOMIUIEKC MEpPOINPUSATUN [0 3allluTe
000pyI0BaHUS M TPAHCTIOPTHBIX KOMMYHHKAITUHA OT KOPPO3UOHHOTO BO3CHCTBHUS OKPYKArOIICH
Cpenpbl;

- BBIOMpaTh ONTUMAIBHBIC METOIbI TPOTUBOKOPPO3UOHHOM 3aITUTHI,

- pa3paboTaTh KOMILIEKC MEPOIPHUSITHIA IO 3AIIUTE METAIIIIOB OT KOPPO3HH;

Bnaoemn:

- METOJIaMH OLICHKH KOPPO3UOHHOTO MOBEJACHUS MAaTEPUAIIOB M MTOKPBHITUNA B KOHKPETHBIX
YCIIOBUSX SKCILTyaTalllu.

- HaBBIKAMHU peAIM3aIlMU PA3IHYHBIX CIIOCOOOB 3aIlMTHl MAaTEPHAIOB MPOMBIIUIEHHOTO
000py/I0BaHUsl OT KOPPO3UOHHOTO Pa3pYIICHHUS.

3. OFbEM JUCHUILIMHBI U BUJIbI YYEBHOM PABOTHI

O0BbeM THCHHUIIITHHBI
Bup yueoHoii padoThl Axax. | Actp.
3E
q. q.

O01masi TPy10eMKOCTb TUCIHILIHHbI 5 180 135
KonrakTHasi pa6oTa — ayTuTOPHbIE 3aHSITHSI: 0,94 34 25,5
Jlexuuu 0,5 18 13,5
[Tpaktuueckue 3ansatus (I113) 0,44 16 12
CamocrosiTejibHasi padoTa 1,66 110 82,5
CamocTosiTenbHOE U3YUYEHHE Pa3/IeJI0B JUCIUILIMHBI 1,66 110 82,5
Bua koHTpoJIs:
IK3aMeH 1 36 27
KoHTakTHas paboTa — MpOMeXyTOUYHasl aTTeCTalHsI 1 0,4 0,3
[ToaroToBKAa K 9K3aMEHY. 35,6 26,7
Buja nTOroBoro KOHTpoOJIs: IK3aMeH




4. COOEP)KAHUE JUCIUITJINHBI

4.1. Pa3aesnl TMCHUILINHEBI U BUABI 3aHATHI

AKkazieM. 4acoB

Ne
n/n

Pa3nen nucuMnINHLI

Bcero

B T.4. B

dopme
np. NOAr.

Jlexknuu

B T.4. B

dopme
np. NOAr.

IIpak.
3aH.

B T.U. B

dopme
np. NOAar.

Jlao.
padoThI

B T.4. B

dopme
np. NOAr.

Cam.
padora

Pa3pen 1. PanuonajabHoe
NPOTUBOKOPPO3UOHHOE
KOHCTPYMPOBaHHe.
IIpoTuBOKOpPPO3MOHHOE
JIlerHpoBaHue. 3alIUTa OT KOPPO3UH
00padoTKOI cpeabl

48

40

11

3aH_[I/ITa MCTaJllIa OT KOPPO3HUH Ha
CTauu MMPOCKTUPOBAHUA U
HU3TrOTOBJICHU .

12

10

1.2

[ToBbI11IEHNE KOPPO3UOHHOM CTOMKOCTH
MeTaJljIa IIyTEM U3MEHEHUS
XUMHUYECKOTO U (ha30BOT0 COCTaBa

14

10

13

YI[aJ'IeHI/IC anCCCI/IBHI)IX KOMIIOHCHTOB,
MMOHMKEHUE KOHUEHTpaI1
OKHUCIIUTENEN

11

10

WHrubuTopsl KOPpO3UH

11

10

Paznea 2. DiekTpoxumMmuyeckas
3alUTa

54

40

2.1

Karonnas 3ammra oT KOppo3uu
BHEIIHUM HUCTOYHUKOM ToKa. Kpurepun
AIEKTPOXUMHUYECKOM 3amuThl. COCTaB
YCTAHOBOK KaTOJHOW 3aIUTHI.

14

10

2.2

DeMEeHTHI CUCTEMBI IPOTEKTOPHON
3aILMTBHL.

14

10




Hpenaxnas 3amuta. Kinaccupukanus

2.3 . 13 1 2 10
YCTaHOBOK JPEHAKHOW 3aIMTHI.

24 MciTonH 3aIUTHI TPYOOIIPOBOJOB OT 13 1 5 10
JeWCTBUS OJTYKIAIOIMIMX TOKOB
Pa3nen 3. 3amuTHBIE NOKPBITHS 42 6 6 30

31 Knaccudukanus 3ainuTHBIX TOKPHITHH. 12 9 i 10
MeTo/1bl NOTYyYEHHS.

3.2 | Merasumyeckue MOKpPbITHUSI. 16 2 4 10

3.3 | HemeTayumnueckue MOKpPHITHSL. 14 2 2 10
UTOro 144 18 16 110
JK3aMeH 36
UTOroO 180




4.2 Conepxxanue pas3aesioB QM CIUATIINHbBI

Paszoen 1. Payuonanvnoe nPOMUGOKOPPO3UOHHOE KOoHCcmpyuposanue.
Ilpomuesokoppo3uonnoe nezuposanue. 3auguma om Koppo3uu 00padomkoi cpeovt

Krnaccudukanus METOJOB 3alIUThI METAIUIOB OT KOPPO3WHM M OOOCHOBaHHME BLIOOpA
METO/Ia 3aIUTHI.

3amuTa MeTauia OT KOPPO3UU Ha CTAJIUU IIPOEKTUPOBAHUS U U3TOTOBJICHHUS.

[ToBpIlIEHNE KOPPO3UOHHOW CTOMKOCTH MeETajjla IyTeM H3MEHEHUS XHUMHYECKOro H
¢azoBoro cocTaBa: IIPOTUBOKOPPO3UOHHOE JIETUPOBAaHMUE, IIPOTUBOKOPPO3UOHHOE
padbuHHpOBaHUE, TEPMOOOPAOOTKA.

VY nanenue arpecCUBHbIX KOMIIOHEHTOB, TOHMKEHUE KOHIIEHTPALMY OKUCIUTENEH

Nuruburopsl koppo3un. Onpezenenue, kKiaccuPpuKanus, MEXaHu3M JACUCTBUS U 001acTh
IPUMEHEHHUS HMHIrUOUTOpoB Koppo3uu. KoHcepBamus Mmetainuuecku uznenuid. CpeiacrBa U
MeTo bl KoHcepBanuu. Jeaspanusa. O6padoTka xonoaHOM u ropsyeil Boabl. [loaroroska Boabl
JUTS TAPOBBIX KOTJIOB. METOBI MPOTUBOKOPPO3UOHHON 00paOOTKH KOTIIOBOM BOIBI.

Pazoen 2. dnekmpoxumuueckan 3auguma

[Tonsarue u knaccudukanus cnocoOOB AMEKTPOXUMUUECKOH 3amuThl. [IpHHINT aHOTHOM
3amuThl. KaTtognas 3ammTa  OT KOPpO3MM BHEIIHUM HMCTOYHHKOM Toka. Kputepuu
AIIEKTPOXUMHUYECKOM 3auThl. COCTaB YCTAHOBOK KaTOAHOM 3alUTHI.

DNeMEeHThl CHUCTEMBbl MPOTEKTOPHOW 3alMThl. Marepuayibl MPOTEKTOpOB. MarnueBbie
IIPOTEKTOPHBIE CIIAaBbl. AJIIOMUHUEBbIE MPOTEKTOPHBIE CIUIABbl. [[MHKOBBIE MPOTEKTOPHbIE
cruiaBel. Bunbel mpotekTopoB. Pacder mapamMeTpoB MpOTEKTOpHOW 3amuThl. [IpoTexkTopHas
3alllUTa B YCIOBUAX OJYKIAIOIINX TOKOB.

Hpenaxnass 3ammra. Kiaccupukanuss yCTaHOBOK JApeHakHOM 3amuThl. Pacuer
ANEKTPOAPEHAKHOM 3aIUTHI. Y CTPOUCTBA ANEKTPOAPECHANKHOM 3aILMTHI.

[ToBpimenne 3pPEeKTUBHOCTH KATOAHOW 3alIUTHl Ha JUIMTENBHO OSKCILTyaTUPYEMbIX
TpyOOIpoOBOIaX.

Hctounuku  OnyXnaawomero  TOKa,  BO3ACHMCTBYIOUIME  HA  MarucTpajbHbIC
HedTera3onpoBoAbl. Buabl HCTOYHHKOB ONYXJalommX TOKOB. Kiaccndyeckne HCTOUYHUKH
OJIy’KAIONIMX TOKOB (TEXHOTEHHOro XapakTepa). Hekiaccuueckue MCTOUHUKH ONY>KIAOIIMX
TOKOB (IIPUPOJHOTO XapakTepa). MeTobl 3aluThl TPYOOIIPOBOAOB OT JEHCTBUS OJTYKIAIOIINX
TOKOB.

Pa3zoen 3. 3augummnsie nokpvimus

Knaccudukanus 3amuTHBIX MTOKPHITUHA. MeToasl monydeHus. lopsuee NMHKOBaHHUE.
[TnakupoBanue. Mertannuzaius paclbuleHuEM. DJIEKTpoayroBas MeTauin3anus. [lnasMenHoe u
BBICOKOCKOPOCTHOE HamnbuUieHue. HamnaBka. MukpoayroBoe okcuaupoBaHue. BakyymHoe
HanblieHue. Tepmoauddys3nonnas Mmetamm3anus. Hemeramimueckue nokpbeiTus. Hanecenue
JAKOKPACOYHBIX MOKpHITUM. HaHeceHnme NOKPBHITUHA W3 TOPOUIKOB, CYCIEH3UW M KUJKUX
KOMIO3UIMI. 3amyTa XMMUYECKUX anlapaToB HEMETANIMYECKUMH MaTepuaiaMu. Anmnaparypa
U3 HEMETANIMYECKUX MAaTepHalioB. 3alluTa HEMETaNIMYEeCKMMHU NOKphITUsMHU. HaHeceHue
JTAaKOKPAacOYHbIX NOKpbITHH. HaHeceHue MOKpHITUH W3 JUCTOB (IUIAKMUpOBaHME, (PYTEPOBKA).
3amuTa CTalbHOM W OETOHHOW ammapaTypsl (YTEpOBKOW IMITyYHBIMH MaTE€pUATAMHU.
OcobeHHOCTH MPOEKTUPOBaHUS (PYTEPOBOK XUMHUECKOTO 00OPYIOBAHHS.
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5. COOTBETCTBHUE COAEPKAHUA TPEBOBAHUSAM K PE3YJIBTATAM OCBOEHUA JUCHUTIJIMHBI

Ne B pe3ynbprare 0CBOCHUS JUCHMUIUIMHBI CTYJIEHT JIOJIKEH: PanL o Pa32ﬂ o Pa3?f[ o
3HaTh:
1 |- oOmue cBeACHHS O CBOMCTBAX KOHCTPYKIIMOHHBIX MaTePUAJIOB; +
— OCHOBHBIC UCTOYHHMKHU KOPPO3MOHHOTO BO3JICHCTBHS HAa KOHCTPYKIIMOHHBIE MaTepHUaJIbl, UX KaueCTBCHHBIC
2 |M KOJMYECTBCHHBIC XapaKTEPUCTHUKH, METOJIbI U CIIOCOOBI IMPOTHO3MPOBAHUSA HAJEKHOCTH OOOPYIOBaHHS U + + +
MOCJIEJICTBHI KOPPO3UOHHOTO BO3/ICHCTBHS;
3 |- cmocoOsl 3aIIUTHI OT KOPPO3UH METAJUTMYECKUX U HEMETAIIMYECKUX MATEPHAJIOB,; + + +
YMmerThb:
4 | 000CHOBaTh KOHCTPYKIIMIO amnmapaTta W KOMIUIEKC MEpOINpHUSATHH MO 3amure O0OOpYyAOBaHUS H +
TPAHCIOPTHBIX KOMMYHHUKAIMN OT KOPPO3UOHHOTO BO3AENCTBHUA OKPYKAIOIIEH CPENBI,
5 |— BbIOUpPATH ONTHMAILHBIE METO/IBI IPOTHBOKOPPO3HOHHOMN 3aIlUTHI; + + +
6 |- pa3paboTaTh KOMIIEKC MEPOIPHUSATHI 10 3alUTE METAIOB OT KOPPO3HH, + + +
Baagern:
7 — MCTOAAMHU OLCHKHU KOppO3I/IOHHOFO IIOBCACHUS MaTepI/IaJIOB 158 HOKpI)ITI/Iﬁ B KOHerTHI)IX yCJIOBI/ISIX + + +
JKCILTyaTalluu;
8 — HaBBbIKaMHU peannsaupm paSJ'II/I‘-IHBIX CHOCO60B 3alIUTHI MaTepI/IaJ'IOB HpOMI)IHIJ'IeHHOFO 060p}/I[0BaHI/I$I oT + + +

KOPPO3MOHHOIO Pa3pyIICHHUSI

B PE3YIBTATC OCBOCHUA NUCHUIIJIMHBI CTYACHT JOJIPKCH HpI/IO6peCTI/I CIICAyromue (npod)eccuouaﬂbuble) Komnemenuuu u unduxamopbt ux

oocmudicenusn:

‘Kon u HauMeHoBaHue IIK ‘ Koa n HaumeHoBaHue uHAUKaTOpa nocruskenus IK
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IIK-5. Cnocoben  pa3pabareiBaTh |
BHEIPSTh TEXHOJIOTUYECKUE IMPOLIECCHl B
obnacTu 3aIIUTHI oT KOPPO3HH;
OCYIIIECTBIISITh BBIOOp MAaTEpHUaoOB  JUIS
W3TOTOBIICHHUSI OCHOBHOT'O u
BCIIOMOTATEILHOTO obopynoBaHusi U

— TIK-5.1. 3naer Meroabl W BUIBI KOPPO3UOHHOM 3aIUTHI
MaTepuasIoB, KOHCTPYKIHMH M COOpYKEHUM, TpeOoBaHUS K
CHUCTeMaM TPOTHBOKOPPO3MOHHOW 3allUTBI U CIOCOOBI HX
peanuzanuy;

— TIK-5.2. Ymeer pazpabaThiBaTh TEXHOJIOTHYECKUE MTPOIECCHI
B 00JACTH 3aIUTHI OT KOPPO3HH, OINPEACISATh MPUTOTHOCTH

o KOMMYHHKAIHOHHBIX CETEH MOBEPXHOCTH K 0O0pabOTKEe ¢ IIeNbI0 MpHUIAaHUS TpeOyeMbIX
(yHKIIMOHATIBHBIX CBOMCTB;
— [TIK-5.3. Bnageer HaBbIKaMU MOJTOTOBKH MOBEPXHOCTH K
HAaHECEHHUIO IOKPBITHM, KOHTPOJS HUX KadecTBa, MPUHITHUS
pelieHuit 10 KOMIIOHOBKE JIMHUW HAHECEHHUs 3alllMTHBIX
METAJUIMYECKUX U HEMETAJUIMYECKUX MOKPBITUH;
- TIK-6 Cnocoben onpenenats | — IIK-6.1. 3naer TpebGoBaHus K (YHKIUOHATBHBIM U
(GyHKIIMOHATIbHBIE u KOPPO3UOHHBIE | KOPPO3HOHHBIM XapaKTEPUCTHKaM O0OpyHOBaHUs, MaTepUaioB
XapaKTEPUCTUKU 000pyIOBaHUs, | 1 TIOKPBITUH, CITOCOOBI KOHTPOJISA, & TAKXKE PETIIaMEHTHPYIOIIHE
MarepuaioB M MOKPBITUH, ONPENEIATh UX| UX HOPMATHUBHBIE TOKYMEHTHI.
10 |cooTBeTCTBHE 3asIBJICHHBIM
MOTPEOUTENHECKUM XapaKTEePUCTUKAM;
OCYIIECTBIISTh KOHTPOJIb KadecTBa

MAaTEpUAJIOB U TOKPBITUM C MPUMEHEHUEM
W3BECTHBIX U MOAU(DUIIUPOBAHHBIX METOJIOB
HUCITLITAHUN
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6. IPAKTUYECKUE U JIABOPATOPHBIE 3AHATUSA

6.1. IlpakTHYecKue 3aHITUSA
IIpuMepHBIE TEMBI IPAKTUYECKUX 3AHATUM 110 JUCLUIUIMHE

Ne Ne paznena

HanmeHoBaHME MPAaKTUYECKUX 3aHATHN Yacsl
/11 | AMCIMILIUHBI

[loBblllIeHHE  KOPPO3MOHHOM  CTOMKOCTHM  MeTajlla  IyTeM

! ! M3MEHEHHUsI XHMHYECKOTO M ()a30BOr0 COCTaBa. 2
[TonsTne u kiaccuukamusi CcHocoOOB AIIEKTPOXUMUYECKOU
3auuThl. [IpuHuun anomHoW 3ammTel. Karomgnas 3ammura oOT

2 2 KOPPO3UH BHEIITHUM HCTOYHUKOM TOKA. Kpurepun 2
NIEKTPOXUMHUYECKOM 3amuThl. COCTaB YCTAaHOBOK KaTOJHOW
3AILUTBHI.

ONEeMEHTBl CUCTEMBl IPOTEKTOPHOM 3amuThl. MaTepuaisl
MIPOTEKTOPOB. Marnuesblie IPOTEKTOPHBIE CILJIaBbI.
3 2 AnOMUHUEBBIE IIPOTEKTOPHbIE CILIaBBHI. [uHKOBBIE 2

IIPOTEKTOPHBIE CIUIaBbl. Buapl mpoTekTopoB. Pacyer mapameTpos
IIPOTEKTOPHOM 3amuThl. [IpoTekTOpHas 3ammTa B YCIOBHUAX
OJIYKIAI0LINX TOKOB.

Hpenaxnas 3amuta. Kiaccupukamus ycTaHOBOK IpeHa)KHOU
3amuThl. Pacder 35eKTpOoJipeHaKHOW 3allUThl. Y CTPOKMCTBA
4 2 IIEKTPOIPEHAKHOM 3aIUTHI. 2
[ToBbIiierre 3¢G(HEKTUBHOCTH KATOTHOW 3alTUTHI HA JTUTEIHLHO
AKCILTYaTUPYEMBIX TPYOOITPOBOIAX.

Hctounuku  OnyXKOamoIIero TOKa, BO3JICHCTBYIOIIME  Ha
MarucCTpaJibHbIC He(l)TeraSOHpOBOI[I)I. BI/IIH)I NUCTOYHHUKOB
onyxparonmx TokoB. Kiaccuueckne MCTOYHUKU OIY>KIAIOIINX
TOKOB (TEXHOT€HHOro Xapakrtepa). Hekiaccuueckue MCTOUHUKH
ONy>KIaI0NIMX TOKOB (IPUPOJHOTO XapakTepa). MeToabl 3alluTh
TpyOOIIPOBOJIOB OT JEHCTBUSI OJY>KJAIOIIUX TOKOB.

6 3 ["opsiuee nuHKoBanue. [Inakuposanue. 2

Metannuzanus PpacClbJICHUCM. 3neKTp0)1yr0Ba;1 MCTaJlJIN3alus.
IInasmennoe u BBICOKOCKOPOCTHOC HAaIlbIJICHHUE. Harmmraska.

! 3 Mukpoayropoe  OKCHAMpOBaHME. BakyymHOE  HamnbUICHHE. 2
Tepmoanddy3noHHas MeTaJUIU3ALHUS.
Hemeramnueckue mnokpbeiTusa. HaHeceHne  1aKOKpacOYHBIX

8 3 NOKpbITHI. HaHeceHne NMOKpBHITHI M3 MOPOILIKOB, CYCIIEH3UH M 5

KHUIKHUX KOMHO3I/ILII/II\/’I. 3aH_[I/ITa XUMHNYCCKHX arraparoB
HCMCTANIMYCCKUMU MaTCpUaJlaMu.

6.2 JlaGopaTopHble 3aHATHSA

JlaboparopHble 3aHATHS HE TPETYCMOTPEHbI
7. CAMOCTOSATEJIbBHASA PABOTA

CamocrosiTenbHast paboTa MPOBOAUTCS C LIETbI0 YIayOnIeHHsl 3HaHUHM MO JUCIHUILIMHE U
IIpelyCMaTPUBAET:

— O03HAKOMJIEHHE U NMPOpadOTKy PEKOMEHJI0BAaHHOM JIUTEPATyphl, paboTy ¢ IJIEKTPOHHO-
OMOIMOTEYHBIMU CHUCTEMaMH, BKJIOYas MEPeBOJAbl MyONMKAUMNA M3 HAy4YHBIX HKYPHAJOB,
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muTHpyeMbIX B 6azax Scopus, Web of Science, Chemical Abstracts, PUHII;

— TOCEIIEHUE OTPACTIEBBIX BHICTABOK 1 CEMHUHAPOB;

— yuactue B cemuHapax PXTY um. M. MenaeneeBa o TeMaTuKe JUCIUIIIMHBL;

— TMOATOTOBKY K BBHITIOJTHEHHUIO KOHTPOJILHBIX Pa0OT MO MaTepHally JEKIIMOHHOTO Kypca,

— TOATOTOBKY K cade yk3amena (3 ceMecTp) Mo AUCIHILIHHE.

[TnaaupoBaHre BpPEMEHHM HA CaMOCTOSITEIBHYIO PabOTy, HEOOXOAMMOIO Ha HW3YYCHHUE
TUCIUIUIMHBI, CTYAEHTaM JIydllle BCEro OCYIIECTBISATh HAa BECh IMEPHOJ H3YUYCHHS,
npeaycMaTpuBas MPU 3TOM PETYJSPHOE MOBTOPEHHE IMPOMJAEHHOrO0 Marepuana. Marepuad,
3aKOHCIIEKTUPOBAHHBI Ha JIEKUUAX, HEOOXOAUMO PEryjsipHO JOMOJHATH CBEACHUSIMH W3
JUTEPATypHBIX HMCTOYHHMKOB, IMIPEJICTAaBICHHBIX B paboueld mporpamme. Ilpu pabore c
YKa3aHHBIMH MCTOYHHMKAMH PEKOMEHIYETCS COCTaBJIATh KpaTKUl KOHCIEKT MaTepuaia, ¢
00s13aTeNIbHBIM (PUKCUPOBaHUEM OUOIMOrpaUUecKux TaHHBIX UCTOYHUKA.

8. MPUMEPBI OHEHOYHBIX CPEJICTB JJIs1 KOHTPOJISA
OCBOEHMA JUCIUAIIJIMHDbI

CoBOKyIHasi OILEHKA 110 JHMCIUIUIMHE CKJIaJbIBaCTCSI U3 OLECHOK 3a BBITIOJHCHUE
KOHTPOJIBHBIX paboT (MakcuManbHas oneHka 40 GaioB), pedepara (MakcumanbHas orneHka 20
0aJJTOB) M HTOTOBOTO KOHTPOJIS B hopMe IKk3amena (MakcuMalibHas orieHka 40 6aoB).

8.1. IlpumepHas TeMaTHKA pedepaTHBHO-AHATUTHYECKOH PadoThI.

1. MeTo/1p1 OIIEHKH KOPPO3HUOHHOM CTOMKOCTH U 3alIMTHON CIIOCOOHOCTH

2. CrexsiodMalieBble U CTEKJIOKPUCTATNINYECKUE TTOKPBITHS

3. OcHOBHBIE CITOCOOBI 3aIUTHI OT KOPPO3UU KOHCTPYKIIMH U3 GETOHOB ¥ TOPHBIX OPOJT

4. CriocoOBI 3alIMTH METAJUIOB OT KOPPO3UHU B MOPCKOM BOJIE

5. 3amuTa METaJlJIOB OT KOPPO3HUHU B PACIUIABIECHHBIX COJIAX

6. 3amuTa OT MEXKPUCTAINIMTHOW KOPPO3UU

7. Bpen koppo3uu U 3HaYE€HUE 3alIUThl METAJIOB ISl HAPOJHOTO X03siicTBa Poccuu.

8. lnarpammel [1ypOe u ux aHanus.

9. AtmocdepHas Koppo3us: o0Ias XapakTepUCTHKa; (aKTOpbl, BIMAIOLIME HAa CKOPOCTD;
METO/IbI 3aLUTHI.

10. TTom3emHas koppo3us: oOlias XapaKTepUCTHKAa U OCOOCHHOCTH; (DaKTOpHI, BIMSAIOLINE Ha
CKOPOCTh; METO/IbI 3ALUTHI.

11. Mopckast koppo3usi: o0Iasi XapakTepUCTHKa; (HaKTOPBI, BIUSIOININE Ha CKOPOCTb; METOMbBI
3aIUTHI.

12. IIurTuHTrOBast KOpPpO3Us: OCOOEHHOCTH W TEOpUs BO3HUKHOBEHUs MUTTUHIOB; CTaJAUU
HNUTTUHTO00PAa30BAHMUS.

13. Hemerainuueckue 3allUTHBIE IOKPBITUS: OKCHUIHBIC; JIAKOKPAaCOYHBIE; 3MAJICBBIC;
MOJIMMEPHBIE; METAJUINOIMMEPHBIE.

14. Koppo3noHHasi CTOMKOCTB JKEIE€30YTIJIEPOJUCTBIX CILIABOB.

15. Koppo3noHHasi CTOWKOCTh HU3KOJETMPOBAHHBIX CTAJICH.

16. HepxaBeroniye craiau: XpOMHUCTBIE; XPOMOHHKENIEBBIE; MAPKUPOBKA. TEOPETUUECKHE OCHOBBI
KOPPO3HUOHHOCTOMKOTO JIETUPOBAHUS.

17. Koppo3roHHas CTOMKOCTb aJIFOMUHHUS U €T0 CIIJIaBOB.

18. Kopp0o3uOHHAast CTOWKOCTh HUKEIS U €0 CIUIABOB.

19. Koppo3noHHas CTOWKOCTh MarHus 1 €ro CIJIaBoB.

20. Koppo3noHHas CTOMKOCTh IMHKA U KaJMHUSI U UX CILIABOB.

8.2. HpI/IMepbl KOHTPOJIBHBIX BOIIPOCOB JIJIA TEKYIIECT0 KOHTPOJISA OCBOCHUSA TUCHUIIIMHBI
JUis TEeKyIIero KOHTPOJS MPeIyCMOTPEHO 2 KOHTPOJBHBIX pPabOThl. MakcuManbHas
OIIeHKa 3a KOHTpOoJIbHBIE paboThl 40 Gamtos, 10 GamioB 3a mepByr0 KOHTpOIBHYIO padoty u 30
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0aJTOB 32 BTOPYIO KOHTPOJBHYIO padoTy.

Kontponbnass pabora Nel

COCTOUT H3 OJHOro BOIIpOCa,

peyCcMaTpPUBAIOIIETO

pa3BEpHYTHI OTBET M TPEX TECTOBBIX BOIPOCOB, OTHOCALIMXCS K HM3y4aeMbIM pas3jaeiam
muctumiiael. KontponbHast pabota cymmapHo onieHuBaroTes u3 10 6anos.

1

A. Knaccuduxkarust 1 0030p METOJIOB 3aIIUTHI METANIOB OT KOPPO3UU M 0OOCHOBAHKE BHIOOPA

MCTOJA 3allIUThI.
b.

CambIM IPUMEHSIEMBIM METAJIJIOM IS LIMHK
3alIUTHl OT KOPPO3UU CTAJIH SIBISIETCS ... HUKEb
MeJlb
cepedpo
B xauecTBe 3alIMTHOTO MOKPBITHS JJISI 12X18H10T
MJIAKUPOBAHUSI U3 TIPEJCTAaBICHHBIX cTasie | 08X 17T
HE UCIIOJIB3YETCH ... Cr3
10X17H13M2T

IIpouecc, mpu KOTOPOM HAHOCHUMBII
MaTepuai B BHJIe TOPOIIKA WU MPOBOJIOKHU
BBOJUTCA B CTPYIO IUIa3Mbl U HAIrpCBACTCA B
MpolLecce IBUKEHUS C OTOKOM rasa J10
TEMIIEPATYP, MPEBBIIIAIOIINX TEMIIEPATYPY
€ro TUIaBJICHUS, U Pa3roHseTCs B IMpolecce
Harpesa /10 CKOpOCTeH mopsiika
HECKOJIbKUX COTEH M/C ...

BBICOKOCKOPOCTHOC HAIIBLJICHUC

MHUKPOAYT'OBOC OKCUIAUPOBAHHUC

HalljlaBKa

IJ1a3MCHHOC HaIIbIJICHUC

2.

A. 3amuTa MeTasia OT KOppO3HU Ha CTa/IMU MPOEKTUPOBAHUS U U3TOTOBIICHHUSL.

b.

Jlakokpaco4HbI€ MOKPBITHUSA, IPUMEHAEMBIE
JUIS1 BpEMEHHOM 3alUThl OKPAIMBAEMOMN
IIOBEPXHOCTHU B IIPOLIECCE MPOU3BOJICTBA,
TPAaHCIIOPTUPOBAHUS U XPAHECHUS U3JEIHUI
OTHOCSITCS K KJIaccy ...

Bonoctonkue JIKII

orpannueHHo atMocdepocrorikue JIKII

cuermanbubie JIKTIT

koHcepBanronHble JIKIT

[{ruHKOBOE MOKPHITHE TEPSET CIIOCOOHOCTH
3alMIIATh CTAJb ANEKTPOXUMUYECKH ...

B XOJIOJTHOH BOJE

B JKECTKOH BOJIE

B MOPCKOM BOJE

B ropsiue Boae

C yBennueHHeM (B JOMYCTUMBIX Mpeesnax)
KOHIEHTpAUH MET0YU U CBOOOTHOTO
LIUAHU/IA B AJIEKTPOJIUTE [IUHKOBAHMUS .... ...

YBCIIMYUBACTCA €TI0 SJICKTPOIIPOBOAHOCTL U
pacceuBaromas CITOCOOHOCTD

YBEJIMYHMBACTCS €T0 AIIEKTPOIPOBOTHOCTD
YMEHBIIIASTCS PACCEHBAOIIAsl CIIOCOOHOCTb

YMEHBIIIAETCS €r0 AJIEKTPOIPOBOTHOCTh U
YBEIIMYMBAETCS PaCCEUBAOIIAs
CIIOCOOHOCTD

YMEHBIIACTCA €TI0 SJICKTPOIIPOBOAHOCTE U
pacccuBaroas CIIOCOOHOCTD
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Kontponbaast pabora Ne2 COCTOMT H3 IIECTH BOMPOCOB MPEIyCMaTPHUBAIOIINX
p%BepHYTLIﬁ OTBCT, U UYCTLIPCX TCCTOBLIX BOIIPOCOB, OTHOCAIIUXCA K HU3y4aCMBIM pa3aciiaM
muctumiiiel. KontponbHaas pabota cyMmmapHo onieHuBaroTes u3 30 0anios.

Bapuant Ne 1
1. ITpoBepuTh, COOTBETCTBYET Ji cocTaB ctayii X25H12 mpasuiy n/8.

2. Bpluuciaurh coctaB (T.e. BECOBOM IPOLEHT XpoMa) BCEX TEOPETHUYECKU BO3MOJKHBIX I10
npaBuiTy N/8 KOPpO3UOHHO CTOMKHUX criaBoB Fe-Cr,

3. CKOpOCTh KOPpPO3MH cTaaum B Kucioi cpexe 0,2 r/m?-4. OOIas IUIOMAnb IOBEPXHOCTH
crampHOM KoHCTpyKiMH 100 M2, Kakoif cHIBI TOK HYXHO IIPONYCTHTh 4Yepe3 CTaTIbHYIO
KOHCTPYKIUIO, YTOOBI IOJTHOCTHIO MMOIaBUTh KOPPO3HUI0?

4. CranpHasi KOHCTPYKIIMSI HaXOJIUTCS B MOpCKoi Boje. Kakue mpoiiecchl mMpoTekaroT mnpu eé
Koppo3un? Kak H3MEHUTCS KOPPO3UOHHBIM MPOIECC, €CIM K KOHCTPYKIHMH MPUCOCIUHUTH
LIUHKOBBIN MPOTEKTOP?

5. Hukenb HaxoAuTCs B KOHTAKT€ C 30JI0TOM BO BIQXKHOM BO3/yX€, HAaCBHIILIEHHOM
cepoBoopoaoM. Kakoii meTani noasepraeTcst Koppo3uu?

CocTaBbpTe 2JIEKTPOHHBIE YPAaBHEHMsI KATOJHOIO M aHOLHOIO IPOLECCOB, MPOTEKAIOIIMX IPU
KOPpO3HHU METAJLIA.

6. I[Be JKCJIC3HLIC INIACTUHKU, YaCTUYHO IMOKPLITBIC OJJHA OJIOBOM, Apyras — MCIbIO, HAXOOATCSA
BO BJIA’)KHOM BO3IYyXC. Ha kakoli 3 3TUX NJIaCTHHOK 6BICTpCe 06pa3yeTc;1 p)KaB‘lI/IHa? HO‘ICMY?
CocraBbTe OJICKTPOHHBIC YPAaBHCHUA AHOJHOIO MW KAaTOAHOI'O MPOHCCCOB KOPPO3UH IOTUX
mractTuHOK. KakoB cocraB IIPOAYKTOB KOPPO3UH.

7. Kakoi u3 MeTaJjjioB SIBISETCS AHOJIHBIM ITIOKPBITUCM U3JCIUS U3 KCIIC3a:

1) Co 2) Zn 3) Ni 4) Ag

8. Kakoii 3 MeTamioB sBIIsIETCS KaTOJHBIM IMOKPBITUEM HU3ACIIHA U3 0JIOBA:

1) Zn 2) Cu 3) Fe 4) Cr

9. Kak npoTtekaeT aHOAHBIN Ipoliecc aTMOC(PEepHONH KOPPO3UHU MaApbl METAIIIOB JKEJI€30-0JI0BO:
1) A: Oz + 2H20 + 48 — 40H" 2) A: Fe® — Fe?*+ 28

3) A: Ho+2& — 2H* 4) A: Sn° — Sn?* + 28

10. Kak npoTtekaeT KaToAHBIN Ipoliecc aTMoc(hepHOi KOPPO3UH Mapbl METAIIOB OJIOBO-ME/Ib:
1) K: Sn?* + 28 — Sn° 2) K: O2 + 2H20 + 48 — 40H"

3) K: Cu** +2& — Cu° 4)K: 2H" +2& —» H»

Bapuant Ne 2

1. TTpoBepuTh, cooTBETCTBYET K cocTas ctainu X 18H10 npaswty n/8.

2. BpruuciuTh cocTaB (T.€. BECOBOHM IPOIEHT HHKENS) BCEX TEOPETHUYECKH BO3MOXKHBIX TIO
npaBuTy N/8 KOPPO3UOHHO CTOMKHX crutaBoB ZN-Ni,

3. Ilpu crosiHKE cyHA y Mpuyaia AJs 3alUThl €ro KopIyca OT KOPpO3Uu IPUMEHSIOT KaTOJHYIO
samuty. [Inomans mogBoaHoi wactu cyaHa 1000 m?. CKOpOCTh KOPpO3HH 6e3 MpUMEHEHHS
kaTofHO 3ammutel 1072 r/M? B cyTku. Kakoif CHJIBI TOK HaJO MOJATh HA KEIe3HbIH KOPITYC
CyJIHa, YTOOBI MOJHOCTHIO IOJIABUTH KOPPO3HUIO?
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4. Ecnu omyctuth B pa30aBIEHHYIO CEPHYIO KHCJIOTY IUTACTUHKY M3 YHCTOTO JKene3a, TO
BBIJICJICHHE Ha HEH BOJAOPOJA UAET MEIJIEHHO M CO BPEMEHEM MOYTH Ipekpamaercs. OgHako
€CJIM LIMHKOBOM MaJIOYKOM MPUKOCHYTHCS K KEIE3HOM IIJIACTUHKE, TO HA MOCIEAHEN HAUMHACTCA
OypHoe BwIzeneHue Bopopona. [louemy? Kakoit meramt mpu 3ToMm pactBopsieTcsi? CocTaBbTe
AJIEKTPOHHBIC YPABHEHHSI aHOIHOTO U KaTOJHOTO IIPOLIECCOB.

5. Kaxkoii metan nenaecoo0pa3Ho BBIOpaTh AJIsl MPOTEKTOPHON 3aIIUTHI OT KOPPO3UU CBHHIIOBOM
00o0uku kabens: 1uHK, MarHui wim xpom? Ilouemy? CocTaBbTe 3JIEKTPOHHBIE YpaBHEHUS
AQHOJHOTO M KaTOAHOTO WpoIleccoB aTmochepHoil kopposuu. Kakoii coctaB mnpoayKToB
KOppO3uu?

6. B pacTtBop 53JI€KTpOIMTa, COAEPHKALIETO PACTBOPEHHBIM KHUCIOPOJ, OMYCTUIM LIMHKOBYIO
IUIACTUHKY M LIMHKOBYIO IUIACTHHKY, YAaCTHYHO MOKPBHITYIO Mebl0. B KakoM ciydae mporecc
KOPPO3UHM LIMHKA MPOXOIUT MHTeHCHBHee? (COCTaBbTE 3JIEKTPOHHBIE YPABHEHUS aHOAHOTO U
KaTO/IHOT'O IIPOLIECCOB.

7. Kakoit u3 MeTasuioB SIBJISIETCS aHOIHBIM TTOKPBITUEM U3ENIHs U3 KOOaIbTa:

1) Zn 2) Sn 3) Hg 4) Ag

8. Kakoii u3 MeTamioB sBIIsIETCS KaTOJAHBIM IMOKPBITUEM HU3IACIINA U3 0JIOBA:

1) Ni; 2) Zn; 3) Cu; 4) Co

9. Kak mpotekaet aHOIHBIH mporecc aTMoc(hepHOi KOPPO3UHU Naphl METAJUIOB KOOATT-0JIOBO:
1) A: Oz + 2H,0 + 48 — 40H~ 2) A: Co® — Co?" + 28

3) A: 2H* + 28 — Hy; 4) A: Sn® — Sn?*+ 28

1. Kak npoTtekaeT KaTOIHBIN mpolecc aTMOchEepHON KOPPO3UH Maphl METAIOB IIUHK-OJIOBO:
1) K: Zn** + 28 — Zn° 2) K: Oz + 2H20 + 4& — 40H"

3) K: Sn?" +2& — Sn° 4) K: 2H* + 28 — Hp

8.3. Bonpochl /17151 HTOTOBOI0 KOHTPOJISI 0CBOCHHSI THCHHILUINHBI (3 ceMecTp — IK3ameH).

buner BkioYaeT KOHTPOJIbHBIE BONPOCH! MO pasjenaMm 1, 2 u 3 pabGoueil mporpaMmsl
JUCITUTUIMHBI B COEPKUT 2 Bompoca. 1 Bompoc — 20 6amios, Borpoc 2 — 20 6aios.
1. Knaccugukaius METOI0B 3aIIUThl METAJUIOB OT KOPPO3UU U 0OOCHOBAaHUE BBIOOpA MeTOa
3aIIMTBHI.
2. 3ammra MeTajuia OT KOPPO3UHU Ha CTa UM IPOEKTUPOBAHUS U U3TOTOBJICHUS.
3. TloBbIlIeHHEe KOPPO3MOHHOW CTOWKOCTH METaUla IyTeM W3MECHEHHS XUMHYECKOTO |
dazoBoro cocTasa: IIPOTUBOKOPPO3UOHHOE JIETUPOBAHHUE, IIPOTUBOKOPPO3UOHHOE
padurMpoBaHUe, TepMOOOPAOOTKA.
4. VYpjaneHue arpecCUBHBIX KOMIIOHEHTOB, IIOHMKEHME KOHLEHTPAIMM OKHCIHUTEJEH.
NHrubuTopsl KOppo3uu.
5. Tlonstue u knaccupukanus cnocoOOB 3MEKTPOXMMUYECKON 3amuThl. [TpuHIMN aHOJHOMN
3ammTel.  KaromHas 3ammra  OT KOPpPO3MHM BHEIIHMM HCTOYHMKOM Toka. Kpurepum
IIEKTPOXUMUYECKON 3auThl. COCTaB YCTaHOBOK KaTOAHOM 3alUTHI.
6. DneMeHTBl CHCTEMBI MPOTEKTOPHOH 3aIluThl. MaTepuaibl MPOTEKTOPOB. MarHueBble
IIPOTEKTOPHBIE CIIABbl. AJIIOMUHUEBBIE NPOTEKTOPHBIE CIUIABBl. l[MHKOBBIE MPOTEKTOPHBIE
criaBbl. Bunbl mportexkrtopoB. Pacuer mapamMeTrpoB NpOTEKTOpHOW 3aniuThl. lIporekTopHas
3alUTa B YCIOBUSAX OJIYKIArOIIMX TOKOB.
7. Jlpenaxunas 3ammrta. Krnaccudukarmuss  yCTaHOBOK — JAPEHAKHOW  3amuThl. Pacuer
ANEKTPOIPEHANKHOU 3AIUTHI. Y CTPOMCTBA DJIEKTPOAPEHAXKHOMN 3alUTHI.
8. TloBbimienne >PQPEKTUBHOCTH KATOJHOM 3alIMTHl Ha JUTUTENBHO OKCIUTYyaTHPYEMBIX
TpyOonpoBoIax.
9. Hcrouynuku OMyXKIAIOMIETO TOKA, BO3JACHCTBYIONINE HA MaruCTpabHbIE HE(TETa30POBOIHI.
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Buael uctouynukoB Omykparommx TOKoB. Kiaccuueckue HCTOYHMKHM OYXKJAIOIIUX TOKOB
(TexHOTEeHHOTO XapakTepa). Hekiaccmueckue MCTOYHHKHU ONIYKTAIONIMX TOKOB (TIPUPOTHOTO
xapaktepa). MeTo/Ipl 3a1UThl TPYOOIIPOBOJOB OT IEHCTBUS OY>KIAIOIINX TOKOB.

10. Knaccudukarus 3aiuTHBIX TOKPBITHI. MeToap! nmonyueHus. ['opsuee nMHKOBaHHE.

11. IlmakupoBaHue.

12. Merannu3anus pacrbUIeHHEM. DJIEKTPOAYTOBasi METaILTU3AIIUS.

13. [Ima3mMeHHOE M BBHICOKOCKOPOCTHOE HambuieHue. HarnaBka. MUKpOIyroBoe OKCUAMPOBAHHE.
BakyymHO€ HalnbLIeHHE.

14. Tepmoauddy3rnoHHAS METAIITU3AIIHS.

15. Hemerannuueckue nokpeitusi. HaneceHne 1akoKpaco4HbIX MOKPBITUH.

16. Hanecenue NOKpBITHIA U3 TIOPOIIKOB, CYCIIEH3UH U )KHJIKUX KOMITO3UITUH.

17. 3amuTa XMMHYECKUX amlapaToB HEMETAIMYECKUMHM MarepuaiamMu. Amnmnaparypa u3
HEMETAJUTMUYECKUX MaTepUaIOB.

18. 3ammrTa HEMETAITMUECKUMHE MOKPHITUAMU. HaneceHne 1akoKpacouHBIX MTOKPBITHI.

19. Hanecenue MOKPHITHH W3 JUCTOB (TUTAKMpoBaHHE, (yTepoBKa). 3alluTa CTAIbHOW H
0eTOHHOI anmapaTypbl GyTEpOBKOH IITYYHBIMU MaTepPHATIAMHU.

20. Ocob6eHHOCTH MPOEKTHUPOBAHUS (PYyTEPOBOK XUMHUUECKOT0 000pyA0BaHUS.

MaxkcuMalIbHOE KOJIMYECTBO 0aJUIOB 3a Ik3amen — 40 0aioB.

@OoH/ OLIEHOYHBIX CPEJCTB IPUBEJEH B BHUJE OTACIBHOIO JOKYMEHTA, SIBIISIOLIETOCs
HEOTHEMJIEMOM YaCThI0 OCHOBHOM 00pa30BaTeIbHON IPOrPAMMBI.

8.4. CTpyKTypa U npuMepbl OMJ1eTOB 115 2Kk3amena (3 cemecTp)
OK3amen 1O JNUCLUIUIMHE «3auquma om Koppo3uu RPOMbLULIEHHO20 000PYO00GAHUS
MPOBOAMTCS BO 2 CEMECTPE U BKJIIOYAET KOHTPOJIbHBIE BOIPOCHI 1o pazaenam 1, 2 u 3 paboueit
nporpamMmbl  JUCLHUILIMHBI. buner JIA IK3amMeHa COCTOUT U3 2 BOIIPOCOB, OTHOCAIIUXCA K

YKa3aHHbIM pa3JiciiaM.

[Tpumep O6unera 11 Ik3amena:

«Ymeeparcoaro» Munucmepcmeo nayku u evicuiezo oopazosanui PO
Poccniicknii XUMHKO-TEXHOJIOTHYEeCKHUH YHUBEPCUTET
umenu JI.U. MenjesieeBa
Kadenpa vHHOBAaMOHHBIX MAaTEPHAJIOB M 3AILMUTHI OT
KOppo3uu
22.04.01 MaTtepunaJyioBe/leHHe H TEXHOJIOTHH MaTepPHAJIOB
IIporpamma — « IHHOBAaIMOHHBbIE MATEPHAJIbI M 3AIUTA OT
KOPPO3Hu»
3ammTa OT KOPPO3UH NPOMBIILIEHHOT0 000PY10BAHUS

3as. kagheopoti
T.A. Barpamsn

(IMoamucsk)

« » 2025T.

Buaer Ne 1

1. DneMeHTHl CHCTEMBI TNPOTEKTOPHOM 3amMThL. Matepuanbsl MPOTEKTOPOB. MarHueBbie
MIPOTEKTOPHbIE CIUIaBbl. AJIIOMHUHHMEBBIE MPOTEKTOPHbIE CIUIaBbl. [{MHKOBBIE NPOTEKTOpPHBIE
cruiaBbl. Buabl mpotekTopoB. Pacuer mapaMeTpoB IpOTeKTOpHOHM 3amuTel. IIporexropHas
3alUTa B YCIOBUAX OJY>KIAOIINX TOKOB.

2. Kimaccudukaryisi 3aMTHBIX TOKPBHITHI. Metoabl monmydenus. ['opsiaee IMHKOBAaHUE.
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9. YYHEBHO-METOJUYECKOE OBECIIEYEHHUE JUCHUIIJIMHbBI

9.1. Pekomenayemasi JuTepaTypa
A. Ocnoenas numepamypa

1. lymak T.E., Kanyctun FO.U., HoBukoB B.T. Teopernueckrue OCHOBBI 3JEKTPOXUMHYECKOM
KOPPO3HMH METAJUIOB U METOJbI 3alUTHL: ydyeOHoe mocodue. — M.: PXTY um. JI.1. Menzeneesa,
2013. - 147 c.
2. JlabopaTopHBI MPAKTUKYM IO KOPPO3WM M 3allMTE METaIoB: yuebHoe mocodbue / H.I.
baxuucapaitupss [u ap.]; pea. T. E. Hynak. - M.: PXTY um. JI.1. Menneneena, 2015. — 163 c.
3. Kanyctun, 0. U. HenpepbIBHBIN KOHTPOJIb KOPPO3UU PabOTAIOIIET0 000PYAOBAHUS: YIeOHOE
nocooue. — M.: PXTY um. JI.1. Menneneesa, 2014. — 71 c.
4. Kanyctun KO.W., Barpamsin T.A. Teopernueckue ocHOBBI Koppo3uu. Kopposusi meTaiuioB u

CIUIaBOB: Y4eOHO-METOJIMYECKHE U METOoAuuYecKue rmocodus Byza — M.: M3narensctBo PXTY,
2020. - 100 c.

Jlonoanumensvhan numepamypa
1. Hlnyrep, M.A., Axorun ®.®., EdumoB E.A. Koppo3us u 3ammra MeramioB: ydeOHOE
nocodue sl MeTaUIypru4ecKuX creruaibHoCcTel By30B. - M.: Meramnyprus, 1981. — 216 c.
2. Ymur I'T'., Peu P.Y. Koppo3us u 6opnba ¢ Heil. BBenenue B KOPpO3MOHHYIO HAyKy H
texHuky: [lep. ¢ anrn./Ilox pex. A.M. Cyxoruna. JI.: Xumus, 1989. — 456 c.
3. Kopposust u 3ammurta oT Koppo3uu: yued. mocobue ans By3oB / U.B. Cemenora, I'.M.
®nopuanosuy, A.B. Xopomunos; nox pea. U.B. Cemenosoii. — M.: @uzmatiurt, 2002. — 336 c.
4. llleBuenko A.A. XUMHUYECKOE CONPOTHUBICHUE HEMETAUIMUYECKUX MATEPUAIIOB U 3alllUTa OT
Koppo3uu: yuedbHoe nocodue. — M.: Xumus; M: KonocC, 2004. — 248 ¢

9.2. PekoMeHayeMble HCTOYHUKHN HAYYHO-TeXHUYECKOH HH(OpMALUU
. Pa3naTtouHblil MIUTFOCTPATUBHBIN MaTepHal K JIEKIHSIM
. IIpe3eHTanuu K JICKUUAM

N —

Kypuanot
. 'anpBanoTexHUKa U 00paboTka nmoBepxHoctu. ISSN 0869-5326
. Kopposus: matepuansr, 3ammra. ISSN 1813-7016
. Corrosion Science. ISSN 0010-938X
. [IpakTrka npoTHBOKOppO3nOHHOH 3amuThl. ISSN 1998-5738
. DU3UKOXUMHS IOBEPXHOCTH U 3amuTa Matepuanos (¢ 2008 r.). ISSN 0044-1856
. Corrosion Engineering Science and Technology. ISSN 1478-422X
. Corrosion Reviews. ISSN 03346005
. Materials and Corrosion - Werkstoffe und Korrosion. ISSN 00432822

CO~NO NP WP

Hnmepnem-pecypcol
http://bookfi.org/g/ - BookFinder. Camas Gosbliasi snmekTpoHHas Oubaroreka pyHera. ITouck
KHUT ¥ KYPHAJIOB
http://www.rsl.ru - Poccuiickas I'ocynapctBennas bubnnoreka
http://www.gpntb.ru - TocymnapcTBenHas my0OanyHas HaydHO-TEXHUYeCKass Onbnmroreka Poccun
http://lib.msu.su - Hayunas 6u6iunoreka MOCKOBCKOT'O TOCYapCTBEHHOTO YHHBEPCUTETA
http://window.edu.ru - TlomHoTekcTOBasi OHONMMOTEKAa YYEOHBIX U Y4EOHO-METOJAUYECKUX
MaTepuaoB
http://www.fips.ru/cdfi/fips2009.dll - Caiir ®UIIC. Uudopmanms o maTeHTax
http://findebookee.com/ - mouckoBas cucrema 1Mo KHUram
http://elibrary.ru - Hayunas snekTponHas 6ubimoreka
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9.3. CpencrBa odecnevyeHHsi OCBOCHUS TN CIUATIINHbBI
Jns peanuzanuu yuyeOHOM mporpamMMbl MOJATOTOBJICHBI CIEYIONIHE CpPEICTBa O0eCreYeHus
OCBOEHUS JUCIUILTUHBL:
- KOMIIBIOTEPHBIE MPE3EHTALNN MHTEPAKTUBHBIX JIEKIUH (8 mIT).

10. TIEPEYEHb HH®OPMAIIMOHHBIX TEXHOJIOT U,
NCITIOJIb3YEMBIX B OBPA3OBATEJIBHOM ITPOLECCE

Nudopmannonnyro HOJIEPKKY U3Y4YCHHS JUCIUTLIAHBI OCYILIECTBIISIET
Nudopmannonno-o6ubnnoreunsii nentp (MBL)) PXTY wum. .M. MenzaeneeBa, KOTOpPBIi
obecrieunBaeT OOYyYalOIMIUXCA OCHOBHOW y4eOHOHM, y4eOHO-METOJAMYECKOM W Hay4YHOU
JUTEPaTypoOil, HEOOXOIMMOMN JJIsi OpraHu3aluyd 00pa30BaTENBFHOrO MpoIecca MO JAUCIUILINHE.
O6mwmit 06eM MHOTOOTpacaeBoro ¢houaa MBI Ha 01.01.2025 r. cocraBnser 1 563 142 k3.

@®onp UBIL[ pacnomaraer y4eOHOHM, y4eOHO-METOAMYECKOM M Hay4YHO-TEXHUYECKOU
JIUTEepaTypoil B popMe MeuaTHBIX M 3JIEKTPOHHBIX M3/IaHUM, a TaKKe BKIIIOYaeT O(pUIIMATbHBIE,
CIpaBOYHO-OMONMMOTpaduyuecKre, CHEIHaTU3UPOBAHHBIE OTEYECTBEHHBIE M 3apyOeKHbIE
nepuoanueckue u  uHbopMmanumonnele um3ganHus. MBIl  oOecmeunmBaer  moctym K
npodeccuoHaIbHBIM 0a3aM TaHHBIX, HHPOPMALMOHHBIM, CIIPABOYHBIM M IIOMCKOBBIM CHCTEMaM.

Kaxapiii oOyuatoiuiicss odecrieueH CBOOOIHBIM TOCTYIIOM U3 JIOOOW TOYKU, B KOTOPOH
uMeeTcs JocTyn K cetu MHTepHeT W K 3JeKTpoHHO-OuOimoreunoit cucreme (DBC)
YHuBepcuTera, KOTOpas COJIEPKUT pa3idyHble M3JaHUS 10 OCHOBHBIM H3Y4a€MbIM
JUCHUTUTMHAM M C()OPMHUPOBaHA TI0 COTJIACOBAHUIO C MpaBooOIagaTesiMi y4eOHOH U yueOHO-
METOUYECKON JTUTEPATYPHI.

Jns  OGojmee TOTHOTO M ONEPAaTHBHOTO  CIPaBOYHO-OMOMMorpaduyeckoro u
uHpopmanmonHoro obciyxuBanus B MBI peanuzoBana TexHOIOrus DIEKTPOHHOM TOCTaBKU
JIOKYMEHTOB.

[TonHbIl mepedeHb HSIEKTPOHHBIX HWH(OPMALMOHHBIX PECYpCOB, HCIOIb3YEMbIX B
nporiecce 00y4eHus, MPEICTaBICH B OCHOBHOM 00pa30BaTeIbHOM MTporpamMmme.

11. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUITJINHBI

B cooTBercTBUU ¢ yueOHBIM IIJIAHOM 3aHATHUS TI0 AUCHUIUINHE «3auquma om KOppo3uu
RPOMBIUIIEHHO20 000Py006anuay» TIPOBOIATCS B (opMe JEeKIUi, MPAaKTUYECKUX 3aHATHH U
CaMOCTOSITEIIbHOU PabOoThI 00YYarOIIETOCH.

11.1. O6opynoBanue, HeoOXoauMoOe B 00pa3oBaTeILHOM Npoliecce:
ONEeKTpOHHBIE CpeacTBa JIEMOHCTpALNH (KoMIIBIOTED co CpeICTBaMu
3BYKOBOCIIPOU3BEICHUS, TPOCKTOP, IKpaH) U yueOHast MeOeb.

11.2. YueOHO-HATIAAHEIE IOCOOMS:
KoMmmiekT mpeseHTanuid K JeKIusiM; HaOOpbl OOpa3IoOB pa3MYHBIX MaTepHAOB U
MTOKPBITHH.

11.3. Komnbrorepsl, HHGOPMALHMOHHO-TEJEKOMMYHUKAMOHHBIE CETH, ANINIAPATHO-
NpOrpaMMHBbIE U ayANOBU3YyaIbHbIE CPEICTBA:

[IepcoHasibHBIE KOMITBIOTEPBI, YKOMIUIEKTOBaHHbIE mnpourpeBareasiMu CD u DVD,
IPUHTEPAMH M I[POTPAMMHBIMM  CPEACTBAMM, IPOEKTOPHI, DSKPaHbI; ayAUTOPHUH  CO
CTaIlMOHAPHBIMU KOMILJIEKCAMU OTOOpaXkeHusl HH(OpMaLuu ¢ JTH000T0 3JEKTPOHHOTO HOCHUTEIIS;
WEB-kameps1; nungpoBoil (oToanmnapaT; KONMUPOBAIbHBIE ammaparbl; JOKalbHas CeTh C
BBIXOJ0M B UHTEpHET.

20



11.4. IleyaTHbIE U JIEKTPOHHbIE 00pa30oBaTe/bHbIe U HHPOPMALIMOHHbIE PECyPChI:

NupopmannoHHO-METOIMYECKHUE MaTepHalibl: y4eOHBIE MOCOOWS 10 JUCHUTUITHHAM
BapHAaTUBHOW YacCTH IMPOrPaMMbl; METOJUYECKHE PEKOMEHAANU K MPAKTUYECKUM 3aHSATHSIM;
pa3gaTodyHbli MaTepual K JIEKIMOHHBIM KypcaMm; JJIEKTPOHHbIE YYeOHblE H3JaHus IO
JTUCIUIIMHAM BapUaTUBHOMN YaCTH, HAYYHO-TIOMYJIIPHBIE AJIEKTPOHHbBIC U3TAHMUSL.

DNeKTpOHHBIE 00pa30BaTENbHBIE PECypChl: KadeapanbHble OHOTMOTEKH SICKTPOHHBIX
U3JIaHUN 10 JUCUUIUIMHAM BapUAaTHBHOM YAacTH; DJEKTPOHHBIE MPE3CHTALUU K paszjaenaam
JICKIIMOHHBIX KYpPCOB; Y4eOHO-METOAMYECKHE pa3paboTku Kadeapbl B JJIEKTPOHHOM BHIE;
OYKJIEeTBI U KaTaJoru 000opyI0BaHUs, CIIPABOUYHUKHU 10 CHIPHEBBIM MaTepUajiaM, CIIPaBOYHUKH I10
HauJIydlmiuM OOCTYIIHBIM TCXHOJIOTUAM  JJICKTPOXUMHUUYCCKUX TPOU3BOACTB, CIPABOYHBIC
MaTepuaibl B IEYaTHOM U 3JIEKTPOHHOM BHJIE.

11.5. IlepeyeHb JIUIIEH3MOHHOTO MPOTPAMMHOI0 OOecreYeHus:
[lonuplii mepedeHb JMIIEH3UOHHOTO MPOrPaMMHOIO  OO€CIEeUeHUsl MPEACTABICH
B OCHOBHOI1 00pa3oBaTeIbHON IporpamMmme.

12. TPEBOBAHMUS K OHEHKE KAYECTBA OCBOEHMUSA ITPOI'PAMMBbI

HaumenoBanue ®opMbI U METOAbI
OcCHOBHBIE MOKA3aTeJIH OEHKH

pa3aesion KOHTPOJISI M OLEHKH
Pasnea 1. Parimonanbuoe 3naem:
MIPOTUBOKOPPO3ZUOHHOE —o0mme cBemeHuss O  cBoucrBax | OueHka 3a
KOHCTPYHPOBAHUE. KOHCTPYKIIMOHHBIX MaTE€pPUAJIOB; KOHTPOJIbHBIE PAOOTHI
[IpoTHBOKOPPO3MOHHOE — OCHOBHEIE UCTOYHUKU
JerupoBaHue. 3aluTa OT KOPPO3UOHHOTO BO3IEHCTBUA Ha

KOppo3uu 00pabOTKOM cpelibl | KOHCTPYKIMOHHBIE — MaTepuanbl, ux | Ouenka 3a pedepar
KaueCTBEHHbIE U  KOJUYECTBEHHBIE
XapaKTePUCTUKH, METO/Abl U CIIOCOOBI
IIPOTHO3UPOBAHUS HasexxHocTH | OlieHKa 3a 3K3aMeH
000opy0BaHUs u IIOCJIEICTBUI
KOPPO3HUOHHOTO BO3/ICHCTBHS;

— crnocoObl  3alUTBl  OT  KOPPO3UHU
METAJUIMYECKUX W HEMETAIUIMYECKUX
MaTEepHasos;

Ymeem:

— 000CHOBATh KOHCTPYKIIMIO ammapara
U KOMIUIEKC MEPOIPHUATUH IO 3aLIUTE
000py0BaHUs u TPaHCIOPTHBIX
KOMMYHUKAlMid  OT  KOPPO3UOHHOTO
BO3JICHCTBUSA OKPYXKAIOILEH CPEbI;

— BbIOUMpaTh ONTUMAJbHBIE METOJBI
IIPOTUBOKOPPO3UOHHOM 3aLIUTHI;

— pa3paboTaTh KOMILJIEKC MEPOIPUITHIA
I10 3all[UTe METAJIOB OT KOPPO3HUH;
Bnaoeem:

— METOAAMH OLIEHKH KOPPO3HOHHOTO
MOBE/ICHNUS MaTepUaioB M MOKPHITHI B
KOHKPETHBIX YCJIOBHUAX IKCIUTyaTalluH;
— HaBBIKAMM pPEATU3alUU Pa3TUYHBIX
croco0oB 3aILUTHI MaTEpUaJIOB
MIPOMBIIIJIEHHOTO  00OpYJIOBaHMUs  OT
KOPPO3UOHHOI'0 pa3pyIICHUs
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Pazgea 2.
DNEKTPOXUMHUYECKAs 3aIlnuTa

3naem:

— OCHOBHBIE HMCTOYHHUKHU
KOPPO3UOHHOTO BO3JICHCTBUS Ha
KOHCTPYKLMOHHBIE ~ MaTepuajbl, UX
Ka4eCTBEHHbIE U KOJIMYECTBEHHBIC
XapaKTePUCTUKU, METOABI M CIIOCOOBI
MIPOTHO3UPOBAHUS HaJIE)KHOCTH
o0opynoBaHus u MIOCJIEICTBUM
KOPPO3HUOHHOTO BO3JICHCTBHS;

— CIIOCOOBI  3aIIMTBI  OT  KOPPO3HH
METAUIMYECKUX M HEMETAJUIMYECKHUX
MaTepHuaios;

Ymeem:

— BbIOMpaTh ONTUMAJbHBIE  METOJBI
MIPOTUBOKOPPO3UOHHOM 3aLUTHI;

— pa3paboTaTh KOMILJIEKC MEPOIPUITHIA
10 3alIUTE METAJJIOB OT KOPPO3UHU;
Braoeem:

— METOJAaMH OLEHKH KOPPO3UOHHOTO
MOBEJCHUS MAaTEPUAIOB U MOKPBITUNA B
KOHKPETHBIX YCIOBUSX IKCILUTyaTalNH;
— HABBIKAMHM PEAIHM3ALMHU PA3TUYHBIX
croco6oB 3alUThI MarepuaioB
MPOMBIIIJICHHOTO  O0OPYJIOBaHHS  OT
KOPPO3MOHHOTO pa3pyLICHUS

Onenka 3a
KOHTPOJIbHBIE Pa0OTHI

Orenka 3a pedepar

O1reHka 3a dK3aMeH

Pasznen 3. 3amuTHeIe
MOKPBITHS

3naem:

— OCHOBHBIE UCTOYHUKHU
KOPPO3UOHHOTO  BO3JCHCTBUS  Ha
KOHCTPYKIIMOHHBIC ~ MaTepHaIIbl, UX
KaueCTBEHHbIE M  KOJMYECTBEHHBIC
XapaKTePUCTHKH, METOABI M CIIOCOOBI
MIPOTHO3HPOBAHUS HA/I)KHOCTH
o0opyoBaHUs " MOCJIE/ICTBUM
KOPPO3UOHHOTO BO3/ICHCTBUS;

— CIIOCOOBI  3aIIUTHI  OT  KOPPO3HH
METAUTNYECKUX ¢ HEMETAUTHICCKUX
MaTepuasos;

Ymeem:

— BbIOMpaTh ONTUMAIbHBIE  METOJIBI
MIPOTUBOKOPPO3UOHHOM 3aIIUTHI,

— pa3paboTaTh KOMILJIEKC MEPOTPHUITHIA
IO 3aIIUTE METAJIOB OT KOPPO3HH;
Braoeem:

— METOJJaMH OIICHKH KOPPO3HOHHOTO
MOBE/ICHUS MATEPUATIOB M MOKPHITHI B
KOHKPETHBIX YCIIOBUSX dKCIUTyaTalllH;
— HaBBIKAMH pPEaTU3allid Pa3TUIHBIX
croco0oB 3aIUTHI MaTepuasoB
MPOMBIIIJIEHHOTO  O0OpYIOBaHHS  OT
KOPPO3WOHHOTO Pa3pyIICHHUS

Orenka 3a
KOHTPOJIbHBIE Pa0OTHI

Orenka 3a pedepar

O1ieHKAa 3a DK3aMeH
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13. OCOBEHHOCTHU OPI'AHU3AIINU OBPA30OBATEJIBHOT'O ITPOLECCA JJIs1
HNHBAJINAOB 1 JINI C OI'PAHUYEHHBIMUA BO3MOKHOCTAMMU 310POBbsA

OOyyeHre WHBATUAOB W JIMIl C OTPAHMYCHHBIMA BO3MOXXHOCTSIMH  37I0POBbBS
OCYIIIECTBIISIETCS] B COOTBETCTBHH C:

— IlopsakoM oOpraHu3alii W OCYLIECTBJICHUS O0OpPa30BaTEIbHON JAEATEIHHOCTH II0
o0Opa3oBaTeNbHBIM IIpOrpaMMaM — MporpamMmaMm OakanaBpuaTta, MporpaMMaM CIeLHaJIUTeTa,
nporpammam maructparypsl (IIpuka3z Muno6puayku PO ot 05.04.2017 Ne 301);

— Ilonoxennem o0 TOpsAKE OpraHu3allud W OCYILECTBICHHS 00pa3oBaTeIbHOU
NEeSITeIbHOCTH 1O 00pa3oBaTeNbHBIM IpOrpaMMaM BBICHIETO OOpa30BaHUS — IporpaMMmam
OakanaBpuaTta, IporpaMMaM CHEIHaIUTeTa, MpPOrpaMMaM MarucTparypsl ¢eaepaibHOro
rOCYJapCTBEHHOTO OO/KETHOrO 00pa30BaTENbHOTO YUPEXKIEHHUS BBICIIETO 00pa3oBaHUs
«Poccuiickuil XMMUKO-TEXHOJOTHYEeCKU yHuBepcuTeT umenu .M. MenaeneeBa», NpUHATHIM
pemienrem Yuenoro coeta PXTY um. [I.H. Menaeneesa ot 28.12.2022, npotokon Ne 5;

— MeronnyeckuMu peKOMEHAALMSIMH IO OpraHu3alMi 00pa3oBaTENbHOIO Mpollecca
Ui OOy4YeHHsS] WHBAIUAOB W JIMIl C OrPAaHUYCHHBIMH BO3MOXKHOCTSMU 3JI0POBbS B
0o0pa3oBaTeNbHbIX OpraHM3alMsIX BBICHIETO O00pa3oBaHUs, B TOM YHCIE OCHAIIEHHOCTH
00pa30BaTebHOTO Tpoliecca (YTBEpKISHBI 3aMmecTuTelieM MuHucTpa o0pa3oBaHus U Hayku PO
A.A. Kinumosbeim ot 08.04.2014 Ne AK-44/058H).
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JlonmosiHeHMs1 M U3MeHEHHsI K padodell mporpaMme I CIUAIINHbBI

«3ammTa 0T KOPPO3MH NPOMBINLJIEHHOT0 000PY/10BAHMS
OCHOBHOI1 00pa30oBaTeJIbHOI IPOrpaMMBbl
22.04.01 MarepuanoBeieHUE U TEXHOJOTMU MAaTEpUAIIOB

MarucTepckas nmporpamma

«/ITHHOBaIIMOHHEIE MaTCpHaJIbl U 3alIUTa OT KOPPO3HUH»

®opma 00yueHHs: OuHas

Homep
OcHOBaHHE BHECEHUS
n3MeHeHus/ ConeprkaHue TOMOJTHCHHSI/ M3MEHEHUS
W3MEHEHU S/ JOITOTHEHUS
JOIIOJIHEHUS

MIPOTOKOJI 3acelaHus Y YeHOTO
1. coBeTra Ne oT

« » 20 .
IIPOTOKOJI 3aceJaHusl Y YEeHOT O
coBera Ne oT

« » 20 .
IIPOTOKOJI 3aceaHusl Y YEHOT O
coBera Ne oT

« » 20 .
IIPOTOKOJI 3aceaHusl Y YEHOT O
coBera Ne oT

« » 20 .
IIPOTOKOJI 3aceJaHusl Y YEHOT O
coBera Ne oT

« » 20 .
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MuHHMCTEepPCTBO HAYKH M BbICcIIero oopasoBanus Poccuiickoii @enepanun
(denepanbHoe rocy1apcTBeHHOE OK0IKeTHOE 00pa3oBaTesibHOE YUpeKIeHne
BbICIIET0 00pa3oBaHUs
«Poccuiicknil XUMHMKO-TEXHOJIOTHYeCKHUI YHUBEPCUTET
uMmenn /I.A. MenaeneeBa

«YTBEPXKXIAEHO»
Ha 3ace/laHuy Y YE€HOTO COBETa
PXTY uwm. JI.1. Menaeneera

npotokod Ne 30 ot «30» utonst 2025 r.

PABOYASA IPOT'PAMMA JNCHUITVIMHBI

«HrHOMTOPHI KOPPO3UM»
HanpagjieHue moaAroroBKu
22.04.01 MarepuajioBeieHUe M TEXHOJIOIMU MATEPUAJIOB
Marucrepckasi nporpaMmma

«I/IHHOBaHI/IOHHBIe MaTEpHaJIbI U 3alllMTa 0T KOPPO3UMN»

KBasnimpukanus «Marucrp»

Mocksa 2025



[Iporpamma cocraBiieHa AOLEHTOM Kadeapbl WHHOBAIIMOHHBIX MaTEPHAIOB M 3alllUTHl OT

Koppo3uu A.A. AGpaiioBsiM

[TporpamMmMa paccMOTpeHa U 0700peHa Ha 3acelaHuu KadeIpbl HHHOBAIIMOHHBIX MAaTepPHaOoB U
3ammUThI OT KOppo3uu «29» ampens 2025 r., mporokon Ne 9.



1. IIEJIb ¥ 3AJJAYM U CIUTIIIMHBI

[IporpaMmma coctaBieHa B  COOTBETCTBMM ¢  TpeboBanusimu  DenepanbHOro
rOCYJapCTBEHHOTO 00pa30BaTEeNbHOIO CTaHIApTa BBICIIET0 OOpa30BaHHS — MAarucTpaTypa
10 HanpaBJeHUO TOATOTOBKU 22.04.01 Mamepuanoseoenue u mexmonouu mamepuanos
(®1OC BO), pexomenmanusiMu MeTOOUYECKON KOMUCCUHM W  HAKOIUICHHBIM  OIBITOM
MPENoIaBaHusl JAUCHUIUINHBL Kageopoii UHHOGAUUOHHLIX MAMEPUANOE U 3aAU{Umbl Om
koppo3uu PXTY um. [I.1. MenneneeBa. IIporpaMmma paccuuTtaHa Ha U3y4YEHHE IHUCIUILUIMHBI B
TEYEHUE OJIHOTO CEMECTpA.

Hucuunnuna «Mneuéumopst Koppo3uu» OTHOCUTCS K BapUATUBHOM YacTH JUCHUTLINH
yuebHoro muaHa. [IporpaMma JUCHUIUIMHBI MPEANONaraeT, YTo OOydaroluecs HUMEIOT
TEOPETUYECKYIO U IPAKTUYECKYIO IOJATOTOBKY B 00JIACTH TEOPETUUYECKUX OCHOB KOPPO3UHU.

Henap aucHMNIMHBI — O3HAKOMIJICHHE CTYJIEHTOB C KiaccupuKauued OCHOBHBIX
WHTHOUTOPOB KOPPO3WH, U3YICHHS UX MEXaHU3Ma JACUCTBUS U (PU3UKO-MEXaHUICCKUX CBOWCTB,
pPaccMOTPEHHE HOBBIX MEPCHEKTUBHBIX HHTMOUTOPOB M BO3MOXKHBIX MYTEH MX UCIOJIB30BaHUS.

3ajaun AUCHUIVIMHBI — TIOMOYb CTYACHTaM O3HAKOMHTHCS C CYIIECTBYIOIIMMHU
WHTHOUTOpAaMU U BBIOpAaTh M3 HUX HambOojee MOAXOJSAIIME COCAHMHEHHUS MPUMEHUTENbHO K
KOHKPETHBIM MTPOSIBIICHUSIM KOPPO3HH.

— O3HAKOMHUTH CTYJIEHTOB C OOIIMMH 3aKOHOMEPHOCTSMH WHTHOUPYIOUIETO JeHCTBUS,
MPUCYIIUX PA3TMYHBIM KJIACCaM BEIIECTB.

Hucuunnuna «Muecuéumopsl Kopposuuy» tupenogaerca Bo 2 cemectpe. KoHTponb
YCIIEBAEMOCTH CTYIECHTOB BEIETCA 110 IPUHATON B YHUBEPCUTETE PEUTUHIOBOM CHCTEME.

PaGouass mporpamMMa JOUCHMIUIMHBI MOXET OBITh peajgn3oBaHa C MPUMEHEHHEM
AJIEKTPOHHBIX O00pa30BATENIbHBIX TEXHOJOTUH M AJIEKTPOHHOIO OOYYEHHUS IOJHOCTBIO WU
YaCTUYHO.

2. TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUS JUCHUIIIMHBI

HBy‘leHI/IC AUCHUIITIMHBI HAIIPAaBJICHO Ha HpI/IO6peTeHI/Ie (O (5718%:0)1115,€ KOMIIeTEHIINI W
UHAMKATOPOB MX JOCTHKCHUSA:



Hqu)GCCHOHaHLHBIe KOMIICTCHIMU U UHIAUKATOPLI UX JOCTUKCHUSA

OcHoBaHue
3agaua OO0BEKT WiIn "
. Konun Kon n HaumeHoBanue (mpodeccronanbHbIN
npodeccuoHaIbHON o0nacTp
HanmeHoBaHue [1K nHauKaropa goctumxenus 11K CTaHJapT, aHAJIU3 OIbITA)
JIeATEITbHOCTH 3HaHUSA
O060011IeHHBIE TPYIOBBIE QYHKIIHH
Tun 3axa4 npogeccnoHANbHOI /1esITeIbHOCTH: HAYYHO-HCCIeA0BATEIbCKUIH
VYuacrtue B | Texnonornueckue | [1IK-4. Cnocoben I1K-4.1. 3naet Teopernyeckue | AHaIU3 TpeOOBAHUN K
OpraHu3aluu U | IIPOLIECCHI OLIEHUTH (PaKTOPHI, OCHOBBI JIEKTPOXUMHHU U npodeccuoHaNIbHBIM KOMIIETEHIUSM,
MIPOBEACHUU MIPOU3BOJICTBA, MIPUYUHBI U CIEACTBUS KOPPO3UH, JIEKTPOOCAKICHUS | MPEIbSABISAEMbIX K BBITYCKHUKAM
IIPOEKTOB, 00paboTKH U KOPpPO3UHU PA3IUYHBIX METAJIJIOB U CILIaBOB, HAIpPaBJICHUS IOJITOTOBKU Ha PhIHKE
uccaea0BaHuN U | MoaudUKaIUU MaTepuaioB U dbopMUpPOBaHUA XUMHUUECKHUX U | Tpy/Ja, 00001IeHre 3apy0eKHOrO OIbITa,
pa3pabOTOK  HOBBIX | MATEPHAIIOB U MTOKPBITUH, KOHBEPCHUOHHBIX OKPBITUH [IPOBEJCHUS KOHCYJIBTALUN C BEAYILIUMHU
MarepuaioB U | IIOKPBITUH, AeTallell | OCYLIECTBIATh [1K-4.2. YMmeer aHanu3upoBaTh | paboToaaTeasiMu, 00beTUHEHUSIMHI
KOMITO3HIINH, U U3IEIUH; KOMIUJIEKCHBIN aHaJIu3 KOPPO3UOHHOE COCTOSIHUE paboTonaTenei oTpaciii, B KOTOPOM
Hay4HbIX u | obopynoBaHue, KOPPO3UOHHOTO o0opynoBaHus U BOCTPEOOBAHBI BBITYCKHUKH B paMKax
MIPUKJIAIHBIX TEXHOJIOTUYECKast COCTOSIHUSI 3P PEKTUBHOCTH CLIOCOOOB HaIpaBJIEHUS IOJATOTOBKU
DKCIIEPUMEHTOB  II0 | OCHACTKA U 000pyJI0BaHUS U 3aIUTBI OT KOPPO3UU C YUETOM
CO3JJaHUIO HOBBIX | IpUCTIOCOONEHUS; | 93PPEKTUBHOCTH UX 3KOJIOTHYECKOU IIpodeccuonanbHplii cTaHmapT
IIPOLIECCOB CUCTEMBI CMOCOOOB 3aIUTHI OT 0€301acHOCTH, «CnenuanucT 1no NEKTPOXUMUYECKON
MOJIyYEHUs U | yIpaBJICHUS KOppO3uH, BEIOMpATh IIPOrHO3UPOBATh 3aIUTE OT KOPPO3UH JIMHEHHBIX
00paboTKH TEXHOJIOTHYECKUMHU | ONTUMAJIbHBIN cr1oco0 KOPPO3MOHHOE IIOBEICHUE COOpYKEHUH U 00BEKTOBY,
MaTepUaIOB, a TAKXKE | IIPOLECCaAMU KOPPO3MOHHOM 3aIMUTHI C | MaTEPUAJIOB U KOHCTPYKIIHM, YTBEPKJICHHBIN ITPUKa30M MUHUCTEPCTBA

7631 (2105151

NIPUMEHEHUEM
COBPEMEHHBIX
TEXHOJIOTUI 1
MHHOBAITMOHHBIX
MaTepHuaioB

BBIOUpATh ONTUMAIIbHBII
Croco0 KOPPO3MOHHOM 3aIUThI
C IPUMEHEHUEM COBPEMEHHBIX
TEXHOJIOTHI 1
MHHOBALIMOHHBIX MaTE€pUaJOB
I1K-4.3. Bnameet HaBBIKAaMHU
onpeieNIeHUs: KOPPO3UOHHOU
CTOMKOCTH, 3aIIUTHOM
CIIOCOOHOCTH METAJNINYECKUX

TpyZAa U COLMAIbHOM 3auThl Poccuiickoin
®enepanuu ot 12.10.2021 No714H.

D Vmpasnenue cucreMoit
AIEKTPOXUMHYECKOM 3aIUThI IMHEHHBIX
COOPYXEHHI 1 00bEKTOB (YpOBEHB

KB UKaIMu — 7)

[IpodeccuonanbHbI cTaHIAPT
«Cnenmanuct B 00J1acTH pa3paboTKH,




1 HEMETaJUIMYECKUX
MaTepUasIoB U MOKPBITUI

COIPOBOKIECHUS U UHTErpalluu
TEXHOJIOTUYECKHUX MPOLECCOB U
IIPOU3BOJICTB B 00acTH
MaTepUajIoBeICHUSI U TEXHOJIOTUU
MaTEpUajIOBy, YTBEPKIEHHBIN IPUKA30M
MunucTepcTBa TpyJa U COUATIBHOM
3amuThl Poccuiickon denepannu ot
3.07.2019 rona Ne 477H.

B Pa3pabotka, conpoBoKIeHHUE U
MHTETpaIis THHOBAIIMOHHBIX
TEXHOJIOTHYECKUX IPOLIECCOB B 00JaCTH
MaTepUajIoBeICHUSI U TEXHOJIOTUU
MaTepHaioB (ypoBeHb KBamudukanuu — 7)

Yuyactue B
OpraHu3alyu Hu
MPOBEJICHU U
MIPOEKTOB,
HUCCIe0BaHUN "
pa3paboTOK  HOBBIX
MarepuaioB u
KOMIIO3HUIIMI,
Hay4HbIX H
MIPUKJIIATHBIX
SKCIIEPUMEHTOB IO
CO3JIaHUIO HOBBIX
MPOLIECCOB
MOJTy4YECHUS 51
o0paboTku

MaTepHaJioB, a TaAKKe
u3Jenui

TexHOJIOTHYECKHE
MIPOIIECCHI
MTPOM3BO/ICTBA,
00paboTKu U
MoaudUKaIuu
MaTepuaioB U
MOKPBITHM, IeTAJIEH
U U3JCIINIL,
obopynoBaHue,
TEXHOJIOTHYCCKAs
OCHACTKa U
MIPUCTIOCOOJICHUS;
CHCTEMBI
yIpaBiIeHUS
TEXHOJIOTHYCCKUMU
mporeccaMmu

ITK-5. Cnocoben
pa3pabarbiBaTh U
BHEPSITH
TEXHOJIOTHIECKUE
MPOLIECCHI B 00TIaCTH
3alIUTHI OT KOPPO3UH;
OCYILECTBISATH BHIOOD
MaTEepHAIIOB IS
W3TOTOBIICHUS
OCHOBHOTO H
BCIIOMOTATENbHOTO
o0opyoBaHuUs U
KOMMYHHKAITHOHHBIX
ceTen

IIK-5.1. 3Haetr MeTOOBI ¥ BUIEI
KOPPO3HOHHOM 3aIATHI
MaTepHaIoB, KOHCTPYKLUH U
COOPYKCHHM, TPEOOBAHUS K
cucreMam
IIPOTUBOKOPPO3UOHHOM
3alMUTHI U CIIOCOOBI UX
peanuzanuu

[1K-5.2. Ymeer pazpabaTbiBaTh
TEXHOJIOTUYECKHE MTPOLIECCHI B
00J1aCTH 3alUTHl OT KOPPO3UH,
OTIPEeNIeNSATh PUTOTHOCTD
MOBEPXHOCTH K 00paboTKe ¢
LeJbI0 MPUAaHUs TPeOyeMbIX
(YHKIIMOHATIBHBIX CBOWCTB

Amnanu3 TpeGoBaHUN K
poecCHOHATLHBIM KOMITETEHITUSIM,
MPEIBSBISEMBIX K BBITYCKHUKAM
HAIPaBJICHUS TIOJITOTOBKU Ha PHIHKE
TpyZaa, 060011eHre 3apy0eKHOTO OTbITA,
MIPOBEJICHUS KOHCYJIBTAIUN C BETYIIHMH
paboTtonarensmMu, 00be AMHEHUSMHU
paboToaaTeneil oTpaciii, B KOTOPOM
BOCTPEOOBAHBI BBIMTYCKHUKH B paMKax
HaIPaBJICHUS TTOITOTOBKU

[TpodeccuonanbHblil crangapT
«CnenuanucT 1o NEKTPOXUMUYECKON
3aIIATE OT KOPPO3HUH JIMHENHBIX
COOPYXKEHHUI U 00BEKTOBY,
YTBEPKJICHHBIN ITPUKa30M MHUHUCTEpCTBA
TpyZAa U COLMAIbHOM 3aluThl Poccuiickoit
@enepannn ot 12.10.2021 Ne714n.

D Ynpasnenue cucteMoit




AIEKTPOXUMHYECKOM 3aIUThI JIMHENHBIX
COOPYKEHHH ¥ 00BEKTOB (YpOBEHB
KBaJTM(pUKAIU — 7)

[TpodeccnonanbHbIi cTaHAAPT
«Cnenuanuct B 00J1acTH pa3paboTKH,
COIIPOBOXKJICHUS U MHTETPAIlUU
TEXHOJIOTUYECKHUX MPOIECCOB U
IIPOU3BOJICTB B 001acTH
MaTepuajIoBeIeHUsI U TEXHOJIOTUU
MaTepHaioBy, YTBEPKICHHBINA IPUKA30M
MuHucTepCcTBa TPYy/la U COLUATBLHON
3amuThl Poccuiickont @enepanuu ot
3.07.2019 roma Ne 477H.

B Pazpabotka, COnpoBOXICHUE U
MHTETpaIisl THHOBAIMOHHBIX
TEXHOJIOTUYECKUX MPOIIECCOB B 00JIaCTH
MaTepHaIOBEICHUS U TEXHOIOTUU
MaTepHaioB (ypoBeHb KBauuKanuu — 7)




B pe3ynbrare u3yueHus: AMCUUILIUHBI CTYJEHT MarucTpaTyphl TOJIKEH:

3uame:

- OCHOBHBIE UICTOYHUKH KOPPO3HMOHHOT'O BO3JACHCTBUS HA KOHCTPYKIIMOHHBIE MaTepUaJIbI,
WX KaUYeCTBCHHBIC M KOJMYECTBCHHBIC XaPAKTEPUCTHUKH, METOJbI M CIIOCOOBI IIPOTHO3UPOBAHUS
HAJCKHOCTH 000PYAOBAHUS U TIOCIEACTBHIA KOPPO3UOHHOTO BO3ICHCTBUS;

- TpeboBaHUA K HMHIHOMTOpPaM KOPPO3MM, OCHOBHBIE BHIbI M XapaKTCPUCTUKH
MHTHOUTOPOB KOPPO3UH

- MEXaHHU3MBbI 3aITUTHOTO ICUCTBUSI HHTHOMTOPOB KOPPO3HUHU B PA3IMUHBIX CPEIax;

Ymemn:

- OLICHUBATh BBISABJISATH 3aKOHOMEPHOCTH TECUCHHS KOPPO3UOHHBIX MTPOIIECCOB;

- BBIOMpaTh Hawboyiee ONMTUMAJIbHBIC BUIBI HMHTHOUTOPOB KOPPO3UHM U OIEHUBATH
3 PEKTUBHOCTD UX JUISI KOHKPETHBIX YCIOBUN MTPUMEHCHHS;

Brnaoemw.:

- METOJIaMH OILICHKH KOPPO3UOHHOTO TOBEJACHHUS MAaTEPHAIOB M TTOKPBITUNA B KOHKPETHBIX
YCIJIOBHSIX SKCILTyaTallUu;

- HaBBIKAMH pEaJU3allMd WHTHOMTOPHON 3alllUTHl MaTEpPHAJIOB OT KOPPO3MOHHOTO

pa3pyIleHus.

3. OFBEM JINCHOUILJIMHBI U BUIbI YYEBHOM PABOTHI

O0BeM TUCHUILTAHBI
Bup yueoHoii padoThl Axax | Actp.
3E
q, q,
O01masi TPy10eMKOCTb TUCIHILIHHbI 3 108 81
KonrakTHasi pa6oTa — ayTuTOPHbIE 3aHSITHSI: 0,94 34 25,5
B TOM 4ncJje B (popMe NPaKTHYECKOI MOATOTOBKH 0,94 34 25,5
Jlexun 0,44 17 12,75
B TOM yHciie B (hopMe NPAKTUUECKON OITOTOBKU 0,47 17 12,75
[Tpaktuueckue 3ansatus (I113) 0,47 17 12,75
B TOM yHciie B (hopMe NPAKTHUECKON OJTOTOBKU 0,47 17 12,75
CamocrosiTejibHasi padoTa 2,06 74 55,5
KonTakTHas camocTosiTenbHas paboTa 0,4 0,3
2,06
CamocTosiTeIbHOE M3YUCHHE PA3/IeTIOB JUCITUILIMHBI 73,6 55,2
Bua uTOroBOro KOHTpoJIs: 3adeT ¢ OEHKOM




4. COOEP)KAHUE JUCIUITJINHBI

4.1. Pa3aesnl TMCHUILINHEBI U BUABI 3aHATHI

AKkazieM. 4acoB

e B T.4. B B T.4. B Mpak. B T.4. B T126. B T.4. B Cam.
wn Pa3znes nucuuniInHbI Bcero dopme Jlekuunu dopme M. dopme paGoTHI dopme paGora
np. NOAIr. np. NOAIr. np. NOAr. np. NOAT.

1 Pa3znea 1. Teoperuueckue 0CHOBBI 44 14 7 7 7 7 i i 30
HHIHOUPOBAHMS KOPPO3UH
MexaHu3Mbl 3alUTHOIO JECUCTBUSA

1.1 | uHrEOUTOPOB KOPPO3UU B Pa3TMUHBIX 9 4 2 2 2 2 - - )
cpeaax.
IIepBruHOE ¥ BTOpUYHOE

19 uHrubuposanue. BiusHue 14 4 5 9 5 9 i i 10
KOHIICHTPALMU HHTHOUTOPOB Ha UX
3alIUTHBIE CBOWCTBA.
Bnusiaue xucnopona u Ipyrux

1.3 | oxucnuTeneii Ha MHTHOUPOBaHME 11 - 1 1 - - - - 10
KOPPO3HHU B KUCIIBIX CPEAaXx.

14 Onenka 3(1)(1)6KTHBHOCTHVI[efICTBHﬂ 10 i 2 2 3 3 i i 5
MHTUOUTOPOB, 3aLIUTHBIA 3P DEKT.
Pa3nea 2. TexHosiorusi npuMeHeHust

2. | ”HTHOUTOPOB KOPPO3UHU B 64 20 10 10 10 10 - - 44
MPOMBIILIEHHOCTH

21 Wuruburopsl atMochepHOil KOppo3uu 14 4 2 2 5 2 i i 10
(Jleryune UHTUOUTOPHI).




2.2

WNHruburopsl KOPpO3UH B BOJTHO-
COJIEBBIX cUcTeMax. MHruouTopsl
KHUCJIOTHOM KOppo3un. UTHTruOUTOpEI
KHUCJIOTHOTO TpaBiieHUsl. THruOUTOpEI
COJISTHO-KUCIIOTHOM 00paboTKH
CKBa)XMH. IHTHOUTOpPBI
cepoBoopoaHoit koppo3uu (CBK).
3almTHBIC CBOMCTBA MHTHOUTOPOB
CBK. IHruOuTOpH! yrieKucioTHON
KOPPO3HH.

17

10

2.3

NHruburopel-6aKTepULIUIbL.
W Hru6uTOpbl-KOHCEPBAHTHI.

NHruburopbl KOMIJIEKCHOTO J1€HCTBUS.

HNHruburopsl KOppo3uH Mo
HarpsbkeHueM. UTHruOuTopsi-
HEUTPaIU3aTOPBI.

15

10

2.4

KoHcepBanys METAIIINYECKN U3IEITUN.
CpenctBa u METObI KOHCEPBALIMH.

11

10

2.5

Metoas! TPOTHBOKOPPO3UOHHOU
00pabOTKH KOTJIOBOM BOBI.

UTOT'O

108

17

17

17

17

74




4.2 Conepxxanue pas3aesioB QM CIUATIINHbBI

Paszoen 1. Teopemuueckue 0CHOGbL UHCUOUPOBCAHUA KOPPO3UL

Knaccudpukanus UHrHOUTOPOB  KOpPpO3UU. MeXaHU3Mbl  3alIMTHOTO  JACWCTBUS
MHTUOUTOPOB KOPPO3HHU B PA3IMYHBIX cpedax. AAcopOius HHrHOUTOpoB. Biusiaue cTpoeHus u
CBOICTB MoJiekynl. BnusHue mpuponsl MeTaia Ha aacopOupyeMocTb MHruOurtopa. BrusHue
MHIMOUTOPOB HAa KATOAHBIN IpOLIECC U AHOAHOE PAaCTBOPEHUE METAJUIOB B KUCIBIX CpeAax.
Bnusinue cocraBa cpeipl M CHEHU(PUKUA €€ KOHTAaKTa ¢ MeTauioM. [lepBuyHOE M BTOPUUHOE
UHTUOMpoBaHue. BiusHue KOHIIEHTpAaMUd WHTMOMTOPOB Ha MX 3allUTHBIC CBOWCTBA. BiusHue
KHUCIIOpOJia U APYTUX OKHUCIUTENIed Ha MHTMOMpOBAaHUE KOPPO3MHM B KUCIBIX cpeaax. OueHka
3P PEKTUBHOCTH JEHCTBUS HHTUOUTOPOB, 3aIIUTHBINA 2PPEKT.

Pazoen 2. Texnonozus npumenenus UH2UOUMOPOE KOPPO3UU 6 RPOMBIUUIEHHOCU

Ha3nauenne wu o0macTh MNpPUMEHEHUS HMHTHOMTOPOB  KOppo3uu. MHrHOUTOpHI
atMochepHO KOoppo3uH (JeTydne HHTHOUTOpPHI). MHrHOUTOpPBI KOppO3WHM B BOAHO-COJIEBBIX
cucreMax. MHTUOMTOpPBI KHCIOTHOW KOppo3uu. MHrHOUTOpPBI KHCIOTHOTO TpPAaBJICHUS.
WHruOuTopsl  COJNITHO-KUCIOTHOM 00pabOTKH CKBaKMH. VHTHOUTOPBI  CEpOBOJIOPOAHOMN
kopposun (CBK). 3amutabie cBoiictBa uHruoutopoB CBK. MHruOUTOpHI yriIeKHCIOTHOM
KOPpO3UH. NHruOuTophI-0aKTEPULIUIBL. HNHrnburopel-KkOHCEPBAHTHI. HNuruburopst
KOMIUIEKCHOTO  JIeHCTBHUs. MHruOuTopel Koppo3uu moja  HampspbkeHueMm. HWHruburopsi-
HelTpanu3aTopsel. KamepHble MHTUOUTOPBI KOoppo3uu. KoHcepBalus METaTUTMUECKH U3SIHM.
CpenctBa u Meronbl KoHcepBamwu. Jleadpamms. OOpaboTka XOJOAHOH M TOpSIYEH BOJIBL
[ToaroroBka BOJBI 7Sl MAPOBBIX KOTIOB. MeTOABI IPOTUBOKOPPO3UOHHON 00pabOTKH KOTIOBOM
BOJIBI.
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5. COOTBETCTBHUE COAEPKAHUSA TPEBOBAHUSAM K PE3YJIbTATAM OCBOEHUA JTUCIUIIJINHBI

Pa3zgen | Pasnen

NQ B pe3y.]IBTaTC OCBOCHHUA JUCIHHUITJIINHBI CTYI[GHT JOJIDKCH 1 2
3HaTh:
— OCHOBHBIC UCTOYHHMKHU KOPPO3MOHHOTO BO3/ICHCTBHS HAa KOHCTPYKIIMOHHBIE MaTepHUaJIbl, UX KaueCTBCHHbIC
1 |u KonmYecTBEHHBIC XapaKTEPHCTHKH, METOJbI M CHOCOOBI MPOTHO3UPOBAHMS HAJIC)KHOCTH O0OPYIOBaHUS U + +
MTOCJICJICTBHI KOPPO3HOHHOTO BO3/ICHCTBHSI;
2 |- TpebOBaHUSA K HHTHOUTOPAM KOPPO3HMH; OCHOBHBIC BH/IBI M XapaKTEPHCTHKH HHTHOUTOPOB KOPPO3HUH; + +
3 |- MexaHW3MbI 3alIMTHOTO JCHCTBHUS HHTHOUTOPOB KOPPO3HH B Pa3IMYHBIX CPE/IaX; + +
YMmerThb:
4 |— oOllCHMBATh BBIABIATH 3aKOHOMEPHOCTH TCUYCHHUS KOPPO3UOHHBIX MPOIIECCOB; + +
5 |- BBIOMpATh HanOOJIee ONTHUMAJIbHBIC BHJBI MHTHOUTOPOB KOPPO3UU M OLEHUBATH YPPEKTHBHOCTh UX IS + +
KOHKPETHBIX YCJIOBUH IPUMEHEHUS,;
Baagern:
g |~ MCTONaMH OLCHKHM KOPPO3MOHHOTO IOBEJCHMS MAaTCPHAlOB M IOKPBITUM B KOHKPETHBIX YCIIOBUAX + +
JKCIUTyaTalluu;
7/ |— HaBBIKAMH peaM3allMi HHTUOUTOPHOM 3aIUThl MATEPHAJIOB OT KOPPO3HOHHOTO pa3pyIIeHUsI. + +

B pe3ynbraTe 0CBOGHUS TUCHMITIIMHBI CTYJEHT JOJKEH NPUOOPECTH clenytolune (npogeccuonanvivie) Komnemeny,

Ux 00CmMuIICeHUsA:

UU U UHOUKAMOPDbL

Kox n nanmenoBanue I1K Koa n HaumeHoBanue unaukaropa nocrukenus [K

— IIK-4. CnocoGen onenuts ¢axtopsl, | — IIK-4.1. 3HaeT TeopeTHYECKHE OCHOBBI AJIEKTPOXHUMHUU U
OPUYMHBI U CIEACTBUA  KOPPO3HMM | KOPPO3HMH,  DIIEKTPOOCAXKJEHHMs  METAIJIOB U CIUIABOB,
pa3IMYHBIX ~MaTepualioB M  IOKPHITUH,| (POPMUPOBAHMS XMMUUYECKHX M KOHBEPCUOHHBIX MTOKPBITHIHA
OCYHIECTBIIATh  KOMIUIEKCHBIM  aHamm3| — [IK-4.2. Ymeer aHanu3upoBaTh KOPPO3HOHHOE COCTOSIHHE
KOPPO3MOHHOIO COCTOSHHSI 0OOPYNOBaHMsA | 060pydoBaHHs W 3()QPEKTHBHOCTH CIOCOOOB  3alIUTHI  OT
1 3(P(HEKTHBHOCTH CHOCOOOB 3aIMTBI OT | KOPPO3HH C YYETOM HX OKOJIOTHYECKOH  Oe30MacHOCTH,
KOPPO3HH, BEIOMPATh ONTHMANBHBIA CIIOCO0 | MPOTHO3UPOBAaTh KOPPO3MOHHOE TOBEJECHHE MATepUaloB U
KOPPO3WOHHOM 3aIllUTBl C TNPUMEHEHHEM | KOHCTPYKLHI, BHIOMPATh ONTHMAJBHBIH CIIOCOO KOPPO3HOHHOIT
COBPEMEHHBIX TEXHOJIOTHH W| 3alIMTHl C TPUMEHEHHEM COBPEMEHHBIX TEXHOJOTHMH H
MHHOBAIIMOHHBIX MaTepUaioB MHHOBAIIMOHHBIX MaTepUaJioB

— 1IK-4.3. Bnaneer HaBbIKAMHM ONPEJEICHUS KOPPO3UOHHOM
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CTOMKOCTH, 3alUTHOM CHOCOOHOCTHM  METAJUIMYECKHX MU
HEMETAJUIMYECKUX MAaTEPUAIIOB U IOKPBITUH

— TIIK-5. Cmnocoben paspabarbiBaTh U
BHEIPATh TEXHOJIOTHYECKHE IPOIECCHl B

obnactu 3alIUThI oT KOppOo3uu;
OCYLIECTBIIATH BBIOOP MaTepuaoB JUis
U3rOTOBJIEHUS OCHOBHOT'O u

BCIIOMOTaTEJILHOTO 000pyOBaHUs u
KOMMYHHUKAIIMOHHBIX CETEH

— [IK-5. Cnocob6en pa3pabateiBaTh 1
BHEJPATH TEXHOJIOTMYECKHUE ITPOLIECCH] B
00JIaCTH 3aIUTHI OT KOPPO3HH;
OCYLLECTBIATH BBIOOP MaTepHaIOB IS
M3rOTOBJIEHUSI OCHOBHOIO U
BCIIOMOTaTeIbHOTO 000pY/J0BaHUS U
KOMMYHMKAI[MOHHBIX CETeH

— TIK-5.1. 3naer Meroabl W BHUIbI KOPPO3UOHHOM 3aIUTHI
MaTepuasIoB, KOHCTPYKIHMH M COOpYKEHUH, TpeOoBaHUS K
CHUCTEMaM MPOTUBOKOPPO3HMOHHOM 3alllUThl U CIIOCOOBI HX
peanuzanuu

— TIK-5.2. Ymeet pazpabaTeiBaTh TEXHOJIOTHYECKUE MTPOIECCHI
B 00JACTH 3aIUTHI OT KOPPO3HH, OINPEACISATh MPUTOTHOCTH
MOBEPXHOCTH K 00paboOTKe C WeNbl0 MpHUAaHUS TpeOyeMBbIX
(YHKITMOHATILHBIX CBOWCTB
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6. IPAKTUYECKHUE U JIABOPATOPHBIE 3AHATUSA

6.1. IlpakTHYecKue 3aHITUSA
IIpuMepHBIE TEMBI IPAKTUYECKUX 3AHATUM 110 JUCLUIUIMHE

Ne Ne paznena o
HanmeHnoBaHue npakTUUECKUX 3aHATHIA Yacel

/11 | AMCIMILIUHBI

1 1 MexaHu3Mbl 3alIUTHOTO JIEHCTBUS WHTHOUTOPOB KOPpPO3UU B 9
pa3IMYHBIX Cpeaax.

2 1 [lepBuuHoe ¥ BTOpUYHOE  HMHrUOMpoBaHue.  Bunushue 9
KOHIICHTPALMH MHTHOUTOPOB HA UX 3aLIUTHBIC CBOWCTBA.

3 1 Onenka 3¢ deKTUBHOCTH ACHCTBUS HHTUOMTOPOB, 3allUTHBIN 3
b dexT.

4 2 NHrn6utopsl arMochepHoi KOPpOo3uH (JIETy4ne HHTHOUTOPHI). 2
WHruburopel  KOppO3MH B BOAHO-COJIEBBIX  CHCTEMaXx.
WHruOuTopsl KUCIOTHOM KOppo3uH. MHIHOUTOPHI KHUCIOTHOTO

5 2 TpaBineHus.  VIHTHOMTOpPBI  COJITHO-KHCIOTHOW  00paboTKu 4
ckBakuH. HMHruburtopsl cepoBogopoaHoir koppo3uu (CBK).
3ammtHbie  cBodicTBa  mHrHOMTOpoB CBK.  MHrnburtops
YIJIEKUCIOTHOM KOPPO3HUHU.
NHrHOUTOpPHI-0aKTePHUIIHIBL. WNHruOuTOphI-KOHCEPBAHTHI.

6 2 NHruouTOopsl KOMIUIEKCHOTO JeidcTBHS. MHrHOUTOPBI KOPPO3UHU 2
101 HanpspbkeHueM. IHruOuTopbl-HeNTpanu3aTophl.

7 2 MeTo/1b1 IPOTUBOKOPPO3UOHHON 00pabOTKH KOTIOBOM BOJIBI. 2

6.2 JlaGopaTopHble 3aHATHSA

JlaboparopHble 3aHATHS HE IIPELYCMOTPEHBI
7. CAMOCTOSATEJIBHASA PABOTA

CamocrosiTenbHas paboTa MPOBOAUTCS C IENBI0 YIIIyOJIeHUs] 3HAaHUM 1O TUCHUTIIINHE U
peycMaTpUBAeT:

— O03HaKOMJICHHE U MPOpabOTKy PEKOMEHOBAaHHON JIUTEPATyphl, paboTy € 3JIEKTPOHHO-
OMONIMOTEYHBIMU CHUCTEMaMH, BKJIIOYas MEpeBOAbl MyONMKalMi W3 HAayYHBIX >KYpHAJIOB,
muTHpyeMbIX B 6azax Scopus, Web of Science, Chemical Abstracts, PUHII;

— TIOCEIIEHUE OTPACIIEBBIX BBICTABOK U CEMUHAPOB;

— yuactue B cemuHapax PXTY um. M. MeHzeneeBa no TeMaTuke JUCHUIUINHBI;

— MOJTrOTOBKY K BBIIIOJHEHHUIO KOHTPOJBHBIX padOT IO MaTepHainy JeKIIMOHHOIO Kypca;

— TOATOTOBKY K Ca4e 3auema ¢ oueHKou (2 CeMecTp) Mo AUCIHUIUIAHE.

[TnanupoBaHHe BpEeMEHU Ha CaMOCTOSTENbHYIO pabOTy, HEOOXOIUMOIo Ha H3ydeHHue
JTUCHUTUTMHBI, CTyJEHTaM JIyYllle BCEr0 OCYHIECTBISTH Ha BECh TIEPUOJl HW3YyUCHHUS,
npeycMaTpuBas MPH 3TOM PEryispHOe MOBTOPEHHME NpOiJIeHHOro marepuana. Marepua,
3aKOHCIIEKTUPOBAHHBIA Ha JIEKIHAX, HEOOXOAWMO PETYJISPHO IOIOJHATh CBEIACHUAMH W3
JUTEPAaTypHBIX HCTOYHHUKOB, TIPEJICTaBIEHHBIX B paboueil mnporpamme. Ilpu pabore ¢
yKa3aHHBIMH HCTOYHHKAMH DPEKOMEHIIYETCS COCTABIIATh KPATKUH KOHCHEKT MaTepuana, ¢
00s13aTeNIbHBIM (PUKCUPOBaHUEM OHOIMOrpaUUecKUX TaHHBIX HCTOYHUKA.

8. MPUMEPBI OHEHOYHBIX CPEJICTB J1JIs1 KOHTPOJISA
OCBOEHMUSA JUCIIATIJIMHBbI

COBOKyrIHaSI OICHKa 110 AUCHUIIIIMHEC CKJIaAbIBACTCA K3 OICHOK 3a BBIIIOJHCHHC
13




KOHTPOJIBHBIX paboT (MakcumanbHas orieHka 40 6amioB), pedepara (MmakcumanpHas onenka 20
0aJuIOB) M HMTOTOBOTO KOHTpOJIS B (opMme 3auema ¢ ouenkou (MakcumanbHas oueHka 40
0ayuIoB).

8.1. IlpumepHasi TeMaTHKA pedepaTHBHO-AHATUTHYECKOH PadoThI

1 HWHruburopsl KOPPO3UH B HUPKYIUPYIOLIUX BOJHBIX CHCTEMAX.

2 VHrubutopsl KOPPO3HUH IJIs 3aIIUTHI HEPTEITPOMBICIOBOTO 000y I0BaHHUS.

3 IlpuMeneHue HHTUOUTOPOB KOPPO3UU ISl TOBBIMICHUST OE30MAaCHOCTH MPOMBICIOBBIX
TpyOOTIIPOBOIOB.

4 3ammTa OT KOPPO3UH apMaTyphl KeJle300€TOHHBIX KOHCTPYKLUN C TOMOIIbI0 HHTUOUTOPOB,
B TOM YHCJI€ B arpeCCUBHBIX XJOPHUIHBIX Cpelax, B OCTOHAX C MOHMKEHHBIMH 3alllUTHBIMU
CBOMCTBaMH.

AncopOuroHHbIe UHTHOUTOPBI. O0JIACTh MANIBIX U CPETHUX 3AIMOTHCHU.

AncopOuronHble UHTHOUTOPBI. O6IacTh OOJIBIINUX U MPEAETbHBIX 3aII0JHEHUI.

Bnusiare ancopOIMOHHBIX MHTHOMTOPOB HA MEXaHHMUYECKUE CBOMCTBA METAJLIOB.
[TaccuBupytomyie UHFTHOUTOPHI.

[IpuMeHeHre MTHTUOUTOPOB KOPPO3HH B XUMUYECKUX UCTOYHHUKAX TOKA.

10 YmakoBou4HbIE MaTepHaIbl ISl METAJUIOU3/IEINi Ha OyMaKHOH OCHOBE.

11 Bupapl aHTUKOPPO3UOHHOM (MHTMOMPOBAHHOM) OyMaru u 00JIacTH €€ IPUMEHEHUSI.

12 OcobeHHOCTH MPOU3BOJCTBA AaHTHKOPPO3HMOHHOM YMaKOBOYHOW OyMaru, BIMSIOIIME Ha €e
Ka4ecTBO.

13 IIporHo3upoBaHue cpoka ciy>k0bl aHTUKOPPO3UOHHOHN YIIAaKOBOYHOI Oymaru.

14 ®Ou3MKO-XMMHYECKHE aCTIEKTHI 3aIIUTHl METAJNIOB MHTHOMTOPaMHU KOPPO3UH KJlacca a30JI0B.
15 KoHcepBalliOHHBIE COCTaBbl HA OCHOBE BOJIOPACTBOPUMBIX HHTHOUTOPOB KOPPO3HH.

16 Teopus ® TpaKkTUKAa CO3MAHUS  HMHTHOMTOPOB  KOPPO3UHM IS KOHCEpBAIUH
CEIIbCKOXO03MCTBEHHOW TEXHUKH.

17 'Hrubutopsl KOPpPO3UH JUIsl aBTOTPAHCIIOPTHOTO KOMILIIEKCA.

18 AmunodochoHaTHBIE HHTHOUTOPHI KOPPO3UU CTAIIH.

19 3amuTHBICE CBOWCTBA HWHTHOMTOPOB KOPPO3WM HA OCHOBE a30TCOJEpKAIIMX U Oop-,
a30TCo/IeprKaIUX COeTUHEHUH.

20 BakTepunuHas akTHBHOCTh HHTHOUTOPOB KOPPO3HH.

21 THrubuTopsl KOPPO3UU U OTIIOKEHUS OCAJIKOB JJISl CUCTEM BOAOLIMPKYIISALIUH.

22 VNHrrOnTOPBI KOPPO3HMH JIJISl 3alUTHI OT YTICKUCIOTHOW KOPPO3UH TpH T00BIYE IPUPOTHOTO
rasa.

23 HrubuTOphl KOPPO3HH HA OCHOBE TETEPOLUKIMIECKUX aMUHOB.

24 DKCTpaKThl paCTeHUH KaK HHTMOUTOPBI KOPPO3UH.

25 MeTo bl UCTIBITAHUI HHTUOUTOPOB KOPPO3UH.

O© 00 ~NO O1

8.2. IlpuMepbl KOHTPOJILHBIX BONPOCOB /IS TEKYIIEr0o KOHTPOJISI OCBOEHHUSI M CIUTLIHHBI
JUis  TeKyllero KOHTPOJs TMpPelyCMOTPEHO 2 KOHTPOJIBHBIX paloThl (MO0 OJHOU
KOHTPOJILHOM paboTe Mo KaxkJAoMy paszieny). MakcumanbHasi OIleHKa 32 KOHTPOJIbHBIE padOThI
40 6anos, o 20 6anIoB 3a KAKAYI0 paboTy=

KonrponpHas pabora Nel cocTouT wH3 JBYX BOIPOCOB, INPEAyCMAaTPHUBAIOLIUX
pa3BEPHYTHIM OTBET, OTHOCALIUXCS K U3y4aeMOMY pa3/ieiy AUCIUILITUHBL.

Bapuant Ne 1

1. MexaHu3MBblI 3alIUTHOTO JEMCTBUS MHTUOUTOPOB KOPPO3HHU B PA3IIUUHBIX Cpe/iaX.
2. OueHka Y GEeKTHBHOCTH ACHCTBUS HHTHOUTOPOB, 3aIIUTHBIN 3 deKT.
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Bapuant Ne 2
1. AncopOuust HHTHOUTOPOB.
2. BnustHue npupopl MeTauia Ha aJcopOMpyeMOCTh HHTHOUTOPA.

Bapuant Ne 3

1. Biiusinue HHrUOUTOPOB HA KaTOTHBIN MPOLIECC U AHOJHOE PACTBOPEHUE METAIJIOB B KUCIIBIX
cpenax.

2. IlepBu4HOE U BTOPHYHOE HHTUOUPOBAHUE.

Bapuant Ne 4
1. Biiusinue cocraBa cpesibl M cIelM(PUKY €€ KOHTaKTa ¢ METAJJIOM.
2. BnusiHue cTpoeHus U CBOWCTB MOJIEKYII.

Bapuanr Ne §
1. BiusiHue kucaopoja U Apyrux OKUCIUTENed Ha HHIMOMPOBaHUE KOPPO3UH B KHCIIBIX Cpelax.
2. BnusiHue KOHIEHTpaIlMi HHTHOUTOPOB HA MX 3aIlUTHBIE CBOICTRA.

Kontponbnast pabora Ne2 cocroMT u3 JABYX BOINPOCOB, IIPelyCcMaTpUBAIOLIUX
Pa3BEPHYTHIH OTBET, OTHOCSIIUXCS K U3y4aeMOMY pa3zieily JUCLIUILIAHEL.

Bapunant Ne 1
1. Maruburopsl atMocdepHOi KOppO3uH (JIeTydue HHTHOUTOPHI).
2. IHrnOuTOpHI-KOHCEPBAHTHI.

Bapuant Ne 2
1. Uarubutopsl cepoBogopoaHoi koppo3uu (CBK).
2. NIHrn6uTophI-0aKTEPHIIHIBI.

Bapuant Ne 3
1. IHruGuTOpHI CONSAHO-KUCIOTHON 00pabOTKU CKBaXKHH.
2. VIHTMOUTOPBI KOPPO3UH MO HAIPSKEHUEM.

Bapuant Ne 4
1. IHruGuTOpH! YIIeKUCIOTHOW KOPPO3HUH.
2. KoHcepBanusi MeTaNTIMYE€CKU U3/,

Bapuanr Ne §
1. IHruGuTOpH! KUCIOTHOTO TPABJICHHUS.
2. VIHTHOUTOPBI KOMITJIEKCHOTO IEHCTBHSL.

8.3. Bonpochl /17151 HTOrOBOr0 KOHTPOJISI 0CBOEHHSI TUCHHUIINHBI (2 cemecTp — 3auem ¢
OUCHKOIL).

buner BKiIIOYaeT KOHTPOJBHBIE BONPOCHI MO pazaenam 1 m 2 paboueil mporpaMmsbl
JTVICIIATUTHHBL U COAEPKUT 2 Botpoca. 1 Bonpoc — 20 6amtos, Bonpoc 2 — 20 Gayios.
1. Knaccudukaus HHTHOUTOPOB KOPPO3HUHU.
2. MexaHu3Mbl 3aIUTHOTO ICHCTBUS HHTHOUTOPOB KOPPO3HMHU B PA3IMYHBIX CpEax.
3. AncopOuust ”HTHOUTOPOB. BiHsHUE CTpOEHUS U CBOMCTB MOJIeKyJ1. BiausHue npupoast
MeTalIa Ha aIcopOnpyeMOCTh HHTHOUTOpA.
4. BnusHUe MHTUOUTOPOB HAa KaTOTHBIH MPOIIECC ¥ AaHOTHOE PACTBOPEHNUE METAJLIOB B KHUCIIBIX
cpenax.
5. BumsHue cocTaBa cpenbl ¥ crenn(UKN ee KOHTAKTa C METAIIIOM.
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6.
7.
8.

[lepBu4HOE ¥ BTOPUYHOE UHTUOMPOBAHUE.
BnusiHre KOHIIEHTpAaMU UHTHOUTOPOB Ha WX 3allIUTHBIC CBOMCTBA.
Bausinue kucnopona 1 Jpyrux OKUCIuTeNeil Ha MHTHOMPOBaHUE KOPPO3UH B KUCIIBIX

cpenax.

9.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.

Onenka 3¢ (HEeKTUBHOCTH ICUCTBUSI HHTHOUTOPOB, 3AITUTHBINA (D QEKT.
Hasnauenue u 061acTh MPUMEHEHUSI THTHOUTOPOB KOPPO3HUHU.
NHrn6uropsl armochepHoi KOppo3uH (JE€Tydrne HHTHOUTOPHI).
HNHruOuTOpHI KOPPO3HUH B BOJHO-COJICBBIX CHCTEMAX.

NHrunOuTOphI KUCIOTHON KOPPO3HH.

WHruOUTOpHI KUCIIOTHOTO TPABICHHUS.

NHruOouTOpHI COMTHO-KUCIOTHOW 00paOOTKH CKBaYKHH.

Nuruburopsr cepoBogopogHoi kopposuu (CBK). 3ammurthbie cBoiicTBa narnoutopos CBK.

WMHruburops! yriekucaoTHOW KOPPO3UH.

HNHrunbuTopheI-0aKTepUIIHIbL.

WMHrunbuTopel-KOHCEPBAHTHI.

WMHrubuTopsl KOMIUIEKCHOTO ACHCTBUS.

WMHrubutopsl KOPpO3UU MO/ HAPSHKEHUEM.

WNHrunburopsl-HeiTpaIn3aTophl.

KoncepBauus metauindecku nzaenuii. Cpeictsa U METOAbI KOHCEPBALIUU.
Heasparusa. O6paboTKa XOJIOJHON U TOPSYCH BOJIBI.

[ToaroToBka Bozibl Ui NApOBBIX KOTJIOB. MeTO/ bl MPOTUBOKOPPO3UOHHOM 00pabOTKH

KOTJIOBOI BOJIBI.

MakcuManbHOE KOJUYECTBO 0aJjIoB 3a 3auem ¢ ouenkou — 40 6aos.

q)OHIl OLCHOYHLBIX CPCACTB HNPUBEACH B BUAC OTACIBHOI'O AOKYMCHTA, ABJIAIOLIICTOCA
HEOTHEMJIIEMOMH YacThI0 OCHOBHOM O6paSOBaTeJIBHOI71 [MporpamMmal.

8.4. CTpykTypa v npuMepbl OUJIETOB ISl 3auenma ¢ ouenkoi (2 cemectp).

3auem c oyenkoit 1o nuctuIIMHE «MH2UOUMOPBL KOPPO3UUY TIPOBOAUTCS B 2 CEMECTpe
U BKJIIOYAET KOHTPOJIBHBIE BOMPOCHI MO pasnenam 1 m 2 paGoueil mporpaMMbl JUCIHIIIHHEIL.
buner nns 3auema c oyenkoii cocTouT U3 2 BONPOCOB, OTHOCSIIUXCS K YKa3aHHBIM pa3/iesiaMm.

[Tpumep OGunera 11 3auema ¢ OyeHKoI:

(ITonnuce)

«

«Ymeeparcoaro» Munucmepcmeo nayku u evicuiezo oopazoeanus PO

Poccuiickuii XMMHUKO-TEXHOJIOTHYECKU YHUBEPCUTET

3as. kagedpoii nmenn JI.. MenpeneeBa

Barpamsn T.A. Kadeapa mvHHOBAIIHOHHBIX MATEPHAJIOB U 3AIMUTHI OT

KOpPpPO3HH

2025 22.04.01 MaTtepuaJjioBe/ieHHe U TEXHOJIOTHH MaTepPHAJIOB

I[Iporpamma — « ITHHOBaLIMOHHBIE MATEPHAJIBI M 3a1IIUTA OT
KOPPO3MN»

NHrnouropsl KOppoO3uu

Buaer Ne 1

1. MexaHU3MBI 3alIUTHOTO ACHUCTBUS HHTHONTOPOB KOPPO3HH B PA3JIMUHBIX Cpeaax.

2. arudurops! cepoBogopoanoii kopposun (CBK). 3amuTtHbie cBoiicTBa nHrHONTOpOB CBK.
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9. YYHEBHO-METOJUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI

9.1. PexomeHayemasi JquTeparypa
A. Ocnoenas numepamypa
1. Hynak T.E., Kanyctun FO.U., HoBukoB B.T. TeopeTtnueckue OCHOBBI 3JIEKTPOXUMHUYECKOU
KOPPO3HMH METAJUIOB U METOJbI 3alUTHL: ydyeOHoe mocodue. — M.: PXTY um. JI.1. Menzeneesa,
2013. - 147 c.
2. Kanyctun FO.U., Barpamsn T.A. Teoperuueckue ocHOBBI Koppo3uu. Kopposust meTaiioB u

CIUIaBOB: Y4eOHO-METOJIMYECKHE U METoAuuYecKue rmocodus Byza — M.: M3natensctBo PXTY,
2020. - 100 c.

/Jlonoanumenshan numepamypa
1. JlaGopaTopHbBIli NMPAKTUKyM IO KOPPO3HH M 3alIUTe METaIoB: ydeOHoe mocobue / H.I.
baxuucapaiiupss [u ap.] ; pea. T. E. LHynak. - M.: PXTVY um. /I.1. Menneneesa, 2015. - 163 c.
2. Pozendensn NU.JI. Uarubutopsr koppo3uu. M.: Xumus, 1977. — 352 c.
3. PemeraukoB C. M. IHTHOUTOpPBI KUCIIOTHON KOPPO3UX MeTayuIoB. - JI.: Xumus, 1986. — 144 c.

9.2. PekoMeHayeMble HCTOYHUKHU HAYYHO-TeXHUYECKOH HH(OpMAaLUU
. Pa3naTtouHblil MIUTFOCTPATUBHBIN MaTEepHUal K JIEKIUSIM
. IIpe3eHTanuu K JICKUUAM

N —

Kypuanot
. 'anpBanoTexHuka u o6padoTka nosepxuoctu. ISSN 0869-5326
. Kopposus: matepuansr, 3ammra. ISSN 1813-7016
. Corrosion Science. ISSN 0010-938X
. [IpakTrka npoTBOKOppO3nOHHOH 3amuThl. ISSN 1998-5738
. OU3UKOXUMHUS TOBEPXHOCTH U 3amuTa MatepuaiioB (¢ 2008 r.). ISSN 0044-1856
. Corrosion Engineering Science and Technology. ISSN 1478-422X
. Corrosion Reviews. ISSN 03346005
. Materials and Corrosion - Werkstoffe und Korrosion. ISSN 00432822
. International Journal of Corrosion and Scale Inhibition. ISSN 2305-6894

OOo0ONO DN W —

Hnmepnem-pecypcoi
http://bookfi.org/g/ - BookFinder. Camas Gosbluas snmekTpoHHas Oubiamoreka pyHera. [Tomck
KHHT U KypHAJIOB
http://www.rsl.ru - Poccuiickas ['ocynapctBenHast bubmoreka
http://www.gpntb.ru - C'ocynapctBenHas myOan9Has HAYYHO-TeXHHUYecKas OnbinoTeka Poccun
http://lib.msu.su - Hay4nas 6ubianoreka MOCKOBCKOTO TOCYIapCTBEHHOTO YHHBEPCUTETA
http://window.edu.ru - TlomHOTekcTOBass OMOIMOTEKA YYEOHBIX M Y4EOHO-METOAMYCCKHX
MaTepHaioB
http://www.fips.ru/cdfi/fips2009.dll - Caiir ®UIIC. MHpopmarus o maTeHTax
http://findebookee.com/ - morckoBas crcTema 1Mo KHUram
http://elibrary.ru - Hayunast snextpoHHas 6uOInoTeKa

9.3. CpeacrBa obecnieyeHUs1 OCBOCHUSI JUCIHUNIMHBI
Jns peanmuzanuu yaeOHOM TpOTpaMMbl TOJATOTOBJICHBI CIEIYIONINE CPEICTBa O0ECIIeYCHUs
OCBOCHUS JUCIUILTHHBI:
- KOMIIBIOTEPHBIE MPE3ESHTAINN HHTEPAKTUBHBIX JIEKIHH (8 mIT).
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10. IEPEYEHb HH®OPMAIIMOHHBIX TEXHOJIOT' UM,
HNCIHHOJIB3YEMBIX B OBPA3OBATEJIBHOM INPOLECCE

HNudopmannoHuyro MOJIICPIKKY U3yYeHUS JUCHIUTUTAHBI OCYIIECTBIISIET
Nudopmanmonno-o6udamoreunsiii nentp (MBL)) PXTY wum. .M. MenpaeneeBa, KOTOpBIH
oOecrieynBaeT OOY4YaIOUIMXCS OCHOBHOM y4eOHOH, y4eOHO-METOAMYECKOH U Hay4yHOH
JIUTEepaTypoil, HeOOXOTUMON ISl OpraHu3alru 00pa3oBaTENIbHOTO Mpolecca MO JAUCLUUILIIMHE.
OO6muii 06vem mHOTOOTpacieBoro poumaa MBI Ha 01.01.2025 1. cocraBnsier 1 563 142 k3.

®onn HUBIL] pacnonaraer ydeOHOH, y4eOHO-METOIUYECKOW W HAyYHO-TEXHUYECKOMN
JaUTEpaTypoil B (hopMe MEYaTHBIX U JCKTPOHHBIX M3IaHUH, a TaKXkKe BKIIOYaeT O(UIHaTIbHbIC,
CIpaBOYHO-OMOIMOrpaduueckue, CreluaIu3upOBaHHbIE OTEYECTBEHHbIE U  3apyOeKHbIE
nepuoandeckue u  uHbopManmonnele w3gaHus. MBIl oOecmeumBaer  moctym K
npodeccuoHanbHbIM 0a3aM JaHHBIX, HH(OPMALMOHHBIM, CIIPABOYHBIM U MOMCKOBBIM CUCTEMAaM.

Kaxnp1ii oOyuarommuiicss obecriedeH CBOOOJHBIM JIOCTYIIOM U3 JIF000H TOYKH, B KOTOPOH
UMeeTcs JOCTynm K ceth MHTepHeT W K 2JeKTpoHHO-OuOGiamoreunoit cucreme (OBC)
YHuUBepcuTeTa, KOTOpas COJCPKHUT pa3IMYHbIe H3JaHUS 10 OCHOBHBIM H3Y4aeMbIM
JUCIUIUIMHAM U c(hOpMHpOBaHA MO COTJIACOBAHUIO C MpaBoOOIafaTe s IMI yueOHOW U yueOHO-
METOAMYECKOH JINTEPaTyPHI.

Jns  Oonee TMONMHOTO M ONEPAaTUBHOTO  CHPaBOYHO-OMOIHMOrpaduueckoro
uH(popmanmoHHoro odciyxuBanus B MBI peanuzoBana TexHogOrus DJIEKTPOHHOM TOCTaBKU
JIOKYMEHTOB.

[TonmHbIi TepedeHb JIIEKTPOHHBIX WH(GOPMAIMOHHBIX PECYpPCOB, HCIOJIB3YEMBIX B
nporecce 00y4eHus, MPeICTaBIeH B OCHOBHOW 00pa30oBaTeNIbHOM Mporpamme.

11. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIOUITIJIMHBI

B coorBerctBUM C y4yeOHBIM IIJJAaHOM 3aHATHS 1O JAUCUUIUIMHE «MHeubumoput
Koppo3uu» TpoOBOJATCS B (opMe JIeKUuH, MPaKTUYECKUX, JIAOOPATOPHBIX 3aHATUH MU
CaMOCTOSITENIbHOIN pabOoThl 00yJaromerocs.

11.1. O6opynoBanue, HeoOXoauMoOe B 00pa3oBaTe/ILHOM Npoliecce:
ONEeKTpPOHHBIE CpeacTBa JIEMOHCTpALNH (KoMIIBIOTED co CpeICTBaMu
3BYKOBOCIIPOU3BEIEHUS, TPOCKTOP, DKpaH) U yueOHast MeOeb.

11.2. YuyeOHO-HATIAAHEIE IOCOOMS:
KoMmrmiekT mpeseHTanuid K JIeKIHsM; HaOOpbl OOpa3oB pa3MYHBIX MaTepHAIOB U
MTOKPBITHH.

11.3. Komnbiotepsl, HHPOPMALHOHHO-TETI€eKOMMYHUKANIMOHHBIE CETH, ANINapaTHO-
NporpaMMHbIe M ayIHOBHU3YyaJlbHbIe CPeACTBA:

[lepcoHanbHble KOMIBIOTEPHI, YKOMILIEKTOBaHHbIe mpourpeiBarensiMu CD u DVD,
OpUHTEpAaMH W TNPOTPaMMHBIMH  CPEICTBAMM, HPOEKTOPbI, AKPaHbl; ayIUTOPUU  CO
CTallMOHAPHBIMHU KOMILUIEKCAMH OTOOpaXeHUsT HH()OPMAIIHH C JIF0OOTO 3JIEKTPOHHOTO HOCHUTEIIS;
WEB-kameps1; nugpoBoil (oToanmapaT; KONUpOBaJIbHBIE ammaparbl, JOKajJbHas CeThb C
BBIX0OJ0M B IHTEpHET.

11.4. IleuaTHbIe U JIEKTPOHHbIE 00pa30oBaTe/ibHbIe U HHPOPMALIMOHHbIE PECyPChI:

I/IH(I)OpMaL[I/IOHHO-MCTOIlI/I‘-ICCKI/IC MaTCpHraJIbl: y‘-IC6HLIC IOCOOHUs 10 JUCIUITIIINHAM
BapHaTHBHOﬁ JaCTH MpOorpaMMmbl; METOAUYCCKHUE PEKOMCHIAALIWN K IMPAKTUYCCKUM 3aHATUSAM;
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pa3gaToyHbId MaTepual K JIEKIIMOHHBIM KypcaMm; OJJIEKTpPOHHBbIE Y4yeOHblE W3JaHusd IO
TUCITUTIIIMHAM BapUATUBHOMN YaCTH, HAYYHO-TIOMYJISIPHBIC DJICKTPOHHBIC U3IAHMSL.

DneKTpoHHBbIE 00pa3zoBaTeNbHBIE pecypchl: KadeapanbHble OMOIMOTEKH 3IEKTPOHHBIX
W3IaHUM 10 JAMCHUIUIMHAM BapUATUBHOM 4YAaCTH; AJICKTPOHHBIE NPE3EHTAlMU K paszjeiiam
JIEKIMOHHBIX KYpCOB; y4eOHO-METOAMYECKHE pa3paboTku Kadeapbl B 3JIEKTPOHHOM BHJIE;
OYKJIETBI U KaTaJoru 000pyI0BaHUS, CIIPABOYHUKH 10 CHIPHEBBIM MaTepHajiaM, CIIPAaBOYHUKH I10
HAWIYYIIUM JIOCTYIHBIM TEXHOJIOTHSM 3JIEKTPOXUMUYECKUX MPOU3BOJCTB; CIIPABOUHBIE
MaTepHualibl B IEYaTHOM U 3JIEKTPOHHOM BHUJIE.

11.5. IlepeyeHb JULEH3MOHHOTO POTPAMMHOIO0 00ecreYeHn s :
[lonHpIi mepeyeHb JIMIIEH3MOHHOTO MPOrpaMMHOrO OOECreueHus MpeAcTaBlIeH
B OCHOBHOI 00pa3oBaTeIbHON IporpamMmme.

12. TPEBOBAHMUS K OHEHKE KAYECTBA OCBOEHMUSA NTPOT'PAMMBI

HaumenoBanue ®opMbI U METOAbI
OcHOBHBIE IOKA3aTEJIH OLIEHKH
pa3aesion KOHTPOJISI M OLEHKH
Pasznea 1. 3naem:
TeopeTnyeckre OCHOBBI — OCHOBHEIE ucrounuku | OLeHka 3a
WHTUOMPOBAHMS KOPPO3UHU KOPPO3HUOHHOTO BO31EHCTBUS Ha | KOHTPOJBbHYIO paboTy

KOHCTPYKLIMOHHBIE ~ MaTepHalibl, HX
KaueCTBEHHbIE W  KOJUYECTBEHHBIC
XapaKTepUCTHKH, MeToAbl M crocoOwl | Onenka 3a pedepar

MIPOTHO3UPOBAHUS HAJICKHOCTH
o0opynoBaHus u MOCIIEACTBHM

KOPPO3MOHHOI'O BO3/ICHCTBUS; OneHka 3a 3a4eT ¢
— TpeOoBaHUs K MHTHOUTOpAM | OIICHKOM
KOPpPO3UH;  OCHOBHBIE  BHUIBI |

XapaKTePUCTUKU UHTHOUTOPOB

KOppO3uu;

— MEXaHU3Mbl 3allUTHOIO JEHUCTBUS
MHTMOUTOPOB KOPPO3UU B Pa3IUYHBIX

cpenax;
Ymeem:

— OIIEHUBATh BBLISIBJIATD
3aKOHOMEPHOCTHU TeYEHUS

KOPPO3HMOHHBIX ITPOLIECCOB;

— BbIOUpaTh Hauboyiee ONTHUMAaJIbHbIE
BUJBl MHTHOUTOPOB  KOPPO3UH U
OLICHUBAaTh A(PQPEKTUBHOCTb UX I
KOHKPETHBIX YCJIIOBUI TPUMEHEHHS;
Bnaoeem:

— METOJaMH OLIEHKHM KOPPO3HOHHOTO
MOBE/ICHNUS MAaTepUaioB M MOKPHITUH B
KOHKPETHBIX YCJIOBHUAX IKCIUTyaTalluH;
— HaBbIKaMH peanuzanuu
WHTUOMTOPHOMN 3aIlUThl MaT€pPHUajIoB OT
KOPPO3HOHHOI'O pa3pyLIeHHUS.

Pazpmea 2. 3naem:
TeXHOJ'IOFI/ISI HpHMeHeHI/Iﬂ — OCHOBHBIC HNCTOYHUKHU OHCHKa 3a
WHTHOUTOPOB KOPPO3HH B KOPPO3UOHHOTO BO3JIEHCTBUSA Ha | KOHTPOJBbHYIO paboTy
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IMPOMBIIIJICHHOCTH KOHCTPYKIMOHHBIC MaTcpuaibl, ux
Ka4eCTBCHHBIE M  KOJHMYCCTBCHHBIC
XapaKTepUCTHKH, METOAbl M crocoOwl | Orenka 3a pedepar

POTHO3UPOBAHUS HaJIC)KHOCTH
obopymoBaHus u MOCIICACTBHMA

KOPPO3MOHHOT'O BO3ACHCTBHS; Ouenka 3a 3a4eT ¢
— TpeOoBaHUSA K UHTUOUTOpPAM | OLIEHKOM
KOppPO3UH;,  OCHOBHBIE  BHIBI U

XapaKTePUCTHKH UHTUOUTOPOB

KOppO3uH;

— MEXaHU3Mbl 3allUTHOTO JICUCTBUS
MHTHOUTOPOB KOPPO3UU B PaA3IUYHBIX

cpenax;
Ymeem:

— OLIEHUBATh BBISIBIISITD
3aKOHOMEPHOCTH TeYEeHUs

KOPPO3HOHHBIX MTPOIIECCOB;

— BbIOUpaTh Hauboyiee ONTHUMAaJIbHbIE
BUJbl  MHTHOUTOPOB  KOPpO3UU U
oueHuBath 3(QeKTUBHOCTE WX A
KOHKPETHBIX YCIIOBHM IPUMEHEHMUS;
Braoeem:

— METOJaMH OLIEHKH KOPPO3MOHHOI'O
MOBEJICHHUSI MaTepPHaJOB M MOKPBITHI B
KOHKPETHBIX YCJIOBHSIX 3KCILTyaTalluu;
— HaBBIKaMHU peanu3anum
MHTUOMTOPHOM 3aIllUThl MaTepHUajIoB OT
KOPPO3HMOHHOT'O pa3pyLICHUsI.

13. OCOBEHHOCTH OPI'AHU3AILINU OBPA30OBATEJIBHOT'O ITPOLECCA JJIs1
HNHBAJINAOB N JINL C OT'PAHUYEHHBIMUA BO3ZMOKHOCTAMMU 31I0POBbSA

OOydyeHne WHBAIUAOB W JIMIl C OrPaHUMYEHHBIMH BO3MOXHOCTAMHU  3JIOPOBBS
OCYILIECTBIISIETCS] B COOTBETCTBHH C:

— IlopsakoM opraHu3alii M OCYLIECTBJIEHUS OOpa30BaTENbHOU JAEATENbHOCTH I10
o0Opa3oBaTeNbHBIM IIpOrpaMMaM — IMporpamMmam OakanaBpuaTa, MporpaMMaM CIEHHaJUTeTa,
nporpammam maructparypsl (Ilpukaz MunoGpuaayku P® ot 05.04.2017 Ne 301);

— IlonoxeHneM o0 TOpsAKE OpraHu3allud W OCYILECTBIEHHUS 00pa30BaTeIbHON
NeSITeIbHOCTH MO 00pa3oBaTelbHBIM IpOrpaMMaM BBICHIETO OOpa30BaHUS — IporpaMmmam
OakanaBpuaTta, IporpaMMaM CHeHHaTUTeTa, IpOrpaMMaM MarucTparypbl (QenepalbHOTO
rOCyJapCTBEHHOTO OO/UKETHOTO 00pa30BaTENIbHOTO  YUPEXAEHHUS BBICIIErO 00pa30BaHMS
«Poccuiicknii XMMUKO-TEXHOJIOTHYECKU yHUBepcuteT nMeHn /.M. MenpaeneeBay, NpUHATHIM
pemiennem Yuenoro coera PXTY um. /I.W. MenaeneeBa ot 28.12.2022, npotokon Ne 5;

— MeronnyeckuMu peKOMEHAALUSIMHU IO OpraHu3ali 00pa30BaTEIbHOrO Mpolecca
Ui OO0y4YeHHs MHBAJIUAOB M JIMI C OrPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3]I0pPOBbSI B
0o0pa3oBaTeNbHbIX OpraHM3alMsSIX BBICHIET0 00pa30BaHUS, B TOM YHCIE OCHAIIEHHOCTH
o0pa3oBaTesnbHOrO npolecca (yTBEep:KIeHbI 3amecTuTesieM MuHucTpa oOpa3oBanus U Hayku PO
A.A. KiiumoBeiMm ot 08.04.2014 Ne AK-44/058H).
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JlonmosiHeHMs1 M U3MeHEHHsI K padodell mporpaMme I CIUAIINHbBI

«AHrudMTOpPHI KOPPO3UM»

OCHOBHOI1 00pa30oBaTeJIbHOI IPOrpaMMBbl
22.04.01 MarepuanoBeeHUE U TEXHOJOTHMH MaTEpUATIOB

MarucTepckas rmporpamma

«/ITHHOBaIIMOHHEIE MaTCpHaJIbl U 3alIUTa OT KOPPO3HUH»

®opma 00yueHHs: OuHas

Homep
OcHOBaHHE BHECEHUS
n3MeHeHus/ ConeprkaHue TOMOJTHCHHSI/ M3MEHEHUS
W3MEHEHU S/ JOITOTHEHUS
JOIIOJIHEHUS
MIPOTOKOJI 3acelaHus Y YeHOTO
1. coBeTra Ne oT
« » 20 .
IIPOTOKOJI 3acejaHusl Y YEHOT O
coBera Ne oT
« » 20 .
IIPOTOKOJI 3aceaHusl Y YeHOro
coBera Ne oT
« » 20 .
IIPOTOKOJI 3aceaHusl Y YEHOT O
coBera Ne oT
« » 20 .
IIPOTOKOJI 3aceJaHusl Y YEHOT O
coBera Ne oT
« » 20 .
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MuHHMCTEepPCTBO HAYKH M BbICcIIero oopasoBanus Poccuiickoii @enepanun
(denepanbHoe rocy1apcTBeHHOE OK0IKeTHOE 00pa3oBaTesibHOE YUpeKIeHne
BbICIIET0 00pa3oBaHUs
«Poccuiicknil XUMHMKO-TEXHOJIOTHYeCKHUI YHUBEPCUTET
uMmenn /I.A. MenaeneeBa

«YTBEPXKXIAEHO»
Ha 3ace/laHuy Y YE€HOTO COBETa
PXTY uwm. JI.1. Menaeneera

npotokod Ne 30 ot «30» utonst 2025 r.

PABOYASA IPOT'PAMMA JNCHUITVIMHBI

«Koppo3usi HeMeTANIMYeCKHX MATEPHATIOB
HanpagjieHue moaAroroBKu
22.04.01 MarepuaJjioBeleHUe ¥ TEXHOJIOTMHA MATEPHAJIOB
Marucrepckasi nporpamma

«I/IHHOBa]_[I/IOHHI)Ie MaTepualJbl A 3alllUTA OT KOPPO3UN»

KBasnimpukanus «Marucrp»

Mocksa 2025



[Iporpamma cocrtaBiena Bacwinenko OxcaHoil AHATOJBEBHOW, K.T.H., JOICHTOM Kadeapbl

HHHOBAIIMOHHLIX MAaTCPHUAJIOB U 3allIUTEI OT KOPPO3HUU

[Tporpamma paccMoTpeHa u 0J100peHa Ha 3acelaHuu Kageapbl
WHHOBAIIMOHHBIX MaTePUAIIOB U 3alIUTHI OT Koppo3un» 29 ampens 2025 r., mpoTokoi Ne 9.



1. IIEJIb ¥ 3AJJAYM U CIUTIIIMHBI

IIporpamma cocTaBieHa B COOTBETCTBMM ¢  TpeOoBaHusiMu — DenepaibHOro
rOCYJapCTBEHHOTO 00pa30BaTEeNbHOTO CTaHAApTa BBICIIET0 OOpa30BaHHS — MAarucTpaTypa
10 HanpaBJeHUO TOATOTOBKU 22.04.01 Mamepuanoseoenue u mexmonouu mamepuanos
(®1O0C BO), pexomenmanusiMu MeTOIUYECKOM KOMHUCCHUM U HAKOIUIEHHBIM OMBITOM
IPEenoiaBaHusl IUCLHUILIMHBI Kadeapoil Kaghedpoit uHHOBAUUOHHBIX MAMEPUAIOE U 3AUiUNbL
om koppos3uu PXTY um. /I.1. Menneneesa. [Iporpamma paccuntana Ha U3y4eHHUE JUCLUIIIMHBI
B T€UEHHE 3 cemecTpa.

Jucuunnuna «Koppo3usa nememaniuueckux mMamepuanog» OTHOCUTCS K BapUaTUBHOM
YacTd JUCLUMIUIMH ydeOHoro IulaHa. IlporpamMma JMCLUMIUIMHBI —IpEAINOJaraeT, uTo
oOydaromuecss HMMEIOT TEOPEeTUYECKYI0 M IPAKTUYECKYI0 IIOATOTOBKY B 00JIaCTU OCHOB
€CTECTBEHHOHAYYHbIX TUCLMIUIMH — OOLIed U HEOPraHWYEeCKOHM XMMHHU, OPraHUYECKOM XUMUH,
¢u3nveckoil XuMun, GU3NKH, MPUKIATHON MEXaHUKH.

Henp aucOMIVIMHBI — HAyYUThb METOJAM OLCHKM KOPPO3MOHHOM CTOMKOCTH
(XMMUYECKOTO COMPOTHUBIIEHNUS) MEPCHEKTUBHBIX HEMETAJUIMUECKUX MATEPUAIOB, O3HAKOMHUTBH C
UX CTPYKTYPHBIM COCTOSHHMEM U CBOWCTBAaMH, II0Ka3aTb IIyTH BO3MOXKHOM MX 3aIIUTHl OT
BO3JICHCTBUS arpeCCUBHON KOPPO3UOHHON CPEBI.

3aga4u AUCHMILINHBI

— HAY4YUThb METOJaM OLEHKH KOPPO3UOHHON CTOMKOCTH (XMMHUYECKOTO CONPOTHBIICHHUS)
NEPCIIEKTUBHBIX HEMETAININYECKUX MAaTEPUAIIOB,

— O3HAKOMMTbH 00YYAIOIIUXCS C UX CTPYKTYPHBIM COCTOSIHUEM U CBOICTBaMH,
— TOKa3aTh IYTH BO3MOJKHOM 3alllUThl HEMETAIJIMYECKMX MAaTEpUaloB OT BO3ACHCTBUSA
arpecCUBHON KOPPO3UOHHOU CpEbI.

Jucuumuna «Koppo3ua nememannuueckux mamepuanogy npernojgacrcs B 3 ceMecTpe.
KoHTposIb ycnieBaeMoCTH CTYAEHTOB BEAETCS IO INPUHATOM B YHUBEPCUTETE PEUTHMHIOBOM
CUCTEME.

Pabowas mporpamMma JUCHHUIUIMHBI MOXET OBITh peajn30BaHa C MPUMEHEHHEM
AJIEKTPOHHBIX 00pPa30BaTEIbHBIX TEXHOJOTMH M 3JIEKTPOHHOTO OOy4YeHHsI MOJIHOCTBIO WU
YaCTUYHO.

2. TPEBOBAHMUS K PE3YJIBbTATAM OCBOEHUS IUCHUIIJIMHBI

N3ydyeHne NUCHUIUIMHBI HAIPaBJIEHO HAa NPUOOpETEHHE CIEAYIOIMNUX KOMIeTeHUM u
HHAUKATOPOB MX JOCTHKECHUSA

YHnBepcaanLIe KOMIIETCHIUU 1 UHIAUKATOPbI UX TOCTHKCHUSA:

HanmMeHnoBaHue
KaTeropuu Kon n HamMmeHoBaHHuE Kon n HauMeHOBaHME HHIUKATOPA JOCTUKEHHUS
(rpymnmbl) YK YK
VK

VYK-1.1. 3naet npuHuuns! coopa,
KJIacCU(PUITMPOBAHUS, aHAIIW3a U 0000IIIEHUS
nH(pOpMaIINU, CTIOCOOBI UCTIOIB30BaHUS IU(DPOBBIX
pecypcoB nHpOpMaIuH.

VYK-1. Cnocoben
OCYLIECTBIIATh
KPUTWYECKUI aHAIN3

CucremMHOE U o
MPOOJIEMHBIX CUTYaIUi

KPUTHYECKOE VYK-1.2. YMeeT cOOTHOCUTD pa3HOPOIHBIE SIBICHUS
Ha OCHOBE CHCTEMHOT'O
MBIIICHUE HOIXOMA 1 MH(pOpPMAITHIO, CHCTEMAaTU3UPOBATh UX B PAMKax
’ M30paHHBIX BUJOB MPOpECCHOHATHLHON
BbIpadaThIBaTh
JEATebHOCTH.

CTpaTEruio NEUCTBUI

YK-1.3. Bnageet HaBbIKaMu (OPMYJIMPOBAHUS U




apryMeHTallly BBIBOJOB U CYXICHUH, B TOM YUCIIE
C IPUMEHEHUEM HAyYHOTO U (PHIT0COPCKOTO
MOHSITUMHOIO annapara.

Camoopranusa-
s 1
caMopa3BHUTHE
(B TOM umcCIe
3710poBBecOepe-
JKEHHe)

VYK-6. Criocoben
OTIPE/CIISATh U
pealln30BhIBAThH
IPHOPHUTETHI
COOCTBEHHOI
IESTEIILHOCTH U
CIIOCOORI ee
COBEpPIIICHCTBOBAHUS Ha
OCHOBE CaMOOILIEHKH

VK-6.1. 3Haer OCHOBHEIE MIPUHIIUIIBI
CaMOBOCIIUTAHHS camMoo0pa3zoBaHus,
Mpo(ecCHOHAIBHOTO W JIMYHOCTHOTO Pa3BUTHS,
HCXOJISl U3 ATAIOB KAPEPHOTO POCTa M TPeOOBAHUI
pBIHKA TPY/a.

VYK-6.2. YMmeer 1m1aHUpoBaTh BpeMs C YI4ETOM
paboThI U caMOpa3BUTHs, (POPMYJIUPOBATH EITH
JUYHOCTHOTO U MPOECCHOHATBHOTO Pa3BUTHUS U
YCIIOBUS X JOCTHIKCHHS, UCXOJI U3 TCHICHIIUI
pa3BuTHS 00JaCTH TPOJecCHOHATEHON
NESATEIIbHOCTH, WHANBUIYAIbHO-JIMYHOCTHBIX
0COOEHHOCTEH.




Hqu)CCCHOHaHLHBIe KOMIICTCHIMU U UHIAUKATOPLI UX JOCTUKCHUSA

OcHoBaHue
3anada .
. | O0beKT nm o0macTh Konu Kon u HanmeHoBaHMe (mpoeccronanbHbIH
npogeccnoHaIbHON
HESTETBHOCTH 3HAHHUSA HaumeHoBanue [1K uHAMKaTopa noctwkenus 11K CTaHJApT, aHAJIU3 OIbITA)
O06o00uIeHHBIE TPYIOBBIC HYHKIIUU
HayuHo-ucciienoBareJbCKuil THI 32124 NPO(decCHOHAJIBLHOM 1eATeJIbHOCTH
1. Coop u 1. OcnoBnble TNl | [IK-1 Cnocoben I1K-1.1. 3naeT gpusnyeckue, AHanu3 TpeboBaHUM K
CPaBHUTEIIbHBIN COBPEMEHHBIX 000CHOBaHHO XMMHUYECKHUE, MEXAHUUYECKUE, npodeccOHATBHBIM
aHaJIU3 JaHHBIX O KOHCTPYKLMOHHBIX U | (OCMBICIIEHHO) TEXHOJIOTUYECKUE U KOMIIETEHIIUSIM, [IPEABSABIAEMBIX K
CYLIECTBYIOIINX (GYHKIHOHATIBHBIX MCII0JIb30BaTh 3HAHUS DKCILTyaTallMOHHBIE CBOMCTBA BBIIIYCKHMKaM HaIllpaBJICHUS
TUIIAX U MapKax HEOPraHUYECKUX OCHOBHBIX THIIOB METAJIJIMYECKUX, HEMETAJUIMYECKUX U | IOJATOTOBKU Ha PhIHKE TPY/a,
MaTEepUaJIOB, UX (MeTaJIMYEeCKUX U METAJNINYECKUX, KOMITIO3ULIMOHHBIX MaTepUaJOB 000011eHue 3apy0eKHOTO OIbITA,
CTPYKTYype U HEMETAJUIMYECKHUX) U | HEMETAJLIMYECKUX U Pa3IMYHOTO Ha3HAYEHHUS, B TOM YMCIIE | IPOBEACHUS KOHCYIbTALUN C
CBOMNCTBAX, CIIOCOOAX | OPraHUYECKUX KOMITO3ULIUOHHBIX HAaHOMAaTEpPHAJIOB. BEAYIIUMH paboTOAATEISIMH,
pa3paboTKH HOBBIX (mOTMMEpHBIX U MaTepHUaJIOB [1IK-1.2. YMeer ycTaHaBIMBAaThH o0BeAMHCHUSIMH paboToaTeneit
MaTEpHAJIOB C YTJIEPOJIHBIX ) pa3IM4HOTO 3aKOHOMEPHOCTH B3aUMOCBSI3U OTpacJiy, B KOTOPOH
3aJIaHHBIMH MaTepuasos; Ha3HAa4YeHUs], B TOM COCTaBa MaTePUAIIOB, MX CTPYKTYpPhI U | BOCTPEOOBaHbI BBITYCKHUKH B
TE€XHOJIOTUYECKMMH U | KOMIIO3UTOB H YKCJle HAHOMATEPUAIOB | (PU3MKO-MEXaHMYECKUX CBOMCTB, a paMKax HalpaBJICHUs TOATOTOBKH
(yHKIIMOHAJIBHBIMU TUOPHUIHBIX JUTSL peIIeHUs TaK)Ke MPOrHO3UPOBATh U3MEHEHHE UX
CBOMCTBaMH MaTepUasos; npodeCcCHOHATBLHBIX XapaKTEPUCTHK. [TpodeccrnonanbHbIi cTaHAAPT
IIPUMEHUTEIBHO K CBEPXTBEPIABIX 3a1ad. [1K-1.3. BnageeTr HaBbIKaMU «Cneuuanuct B oonactu
PELIECHUIO MaTEepUasoB; onpe/eeH s TEXHUIECKUX U (PU3MKO- | Pa3pabOTKM, CONPOBOXKICHUS U
[IOCTABJICHHBIX 337[a4 | MHTEJJIEKTYaJIbHBIX XUMHUYECKHX XapaKTEPUCTUK MHTETpaIi TEXHOJIOTHYECKUX

C UCIOJIb30BAHUEM
0a3 JTaHHBIX U

Y HAaHOMATEepHUAaJIOB,
IIJIEHOK Y TIOKPBITHH;

MCTANIMYCCKUX, HCMCTAJINIMYCCKUX U
KOMITO3UITMOHHBIX MATCPHUAIOB

MIPOLIECCOB U MTPOU3BOJICTB B
00J1acTH MaTepuaIOBEICHHS 1

JUTEPaTypPHBIX 2. TexHOJOTHYECKHE Pa3IMYHOTO HA3HAYCHHUS, B TOM YKCIIe | TEXHOJIOIHH MaTepHajaoBy,
HCTOYHUKOB; TIPOIIECCHI HaHOMATEPHUAJIOB, & TAKXKE CIIOCO0aMK | YTBEPIKAECHHBIN IPUKa30M

2. Ananus, MIPOU3BO/ICTBA, UX MOJU(UIIMPOBAHUS. MuHucTepcTBa TPYyAa U
o00oCHOBaHUE U 00paboTKu 1 COIMATBHOM 3ammThl Poccuiickoi
BBITNIOJITHEHUE MOJIU(UKAIIH Denepaunu ot 3.07.2019 Ne 477H.
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TEXHUYECKUX
MIPOEKTOB B YacTU
paIoHaIBHOTO
BbIOOpa MaTepHaIoB B
COOTBETCTBUH C
3aJlaHHBIMH
YCIIOBUSIMU TIPH
KOHCTPYHUPOBAaHUU
HU3CIINH,
MIPOEKTUPOBAHUH
TEXHOJIOTHICCKHIX
MIPOLIECCOB
MIPOU3BOJICTBA,
00paboTKu 1
nepepaboTKu
MaTepuasos,
HETHUTIOBBIX CPE/ICTB
JIJIA UCIIBITaHUMN
MaTepHasoB,
noJy(habpuKaToB U
W3/IeIIU .

MaTepuasoB U
MOKPBITHM, IeTaJIeH
" U3JICTNH;
obopynoBaHue,
TEXHOJIOTHYECKas
OCHACTKa U
MPUCTIOCOOTICHMS;
CHUCTEMBI
yIpaBiIeHUS
TEXHOJIOTHYECKHUMU
MpoIIECCaMH.

B Pa3paboTka, compoBoXKaAeHUE U
UHTETpaIys WHHOBAIIMOHHBIX
TEXHOJOTMYECKUX IMPOIIECCOB B
o0lacTH  MaTepUANIOBE/ICHHUS U
TEXHOJIOTUU MaTepHaioB (YpOBEHb
KBaJTH(pHUKAIMN — 7)




B pesynpTare nzydeHus: AUCIUIUIMHBI CTYICHT MarucTpaTyphl JT0DKEH:

3namo.
- COBPEMCHHBIC M TEPCIICKTUBHBIE KOHCTPYKIIMOHHBICE M (DYHKIIMOHAIbHBIC HEMETALNTHYECKHE
MaTepHuabl;
- CBOMCTBA Pa3JIMYHBIX TPYIIT HEMETAJUTMYECKUX MaTEpUAJIOB;
- OCHOBHBIE KOPPO3UMOHHBIE CpeAbl, CIHOCOOHBIC YXYIIIaTh CBONCTBA HEMETANIMYECKOTO
MaTepHuaa B MPOIECCe €ro IKCIUTyaTalluu;
- 00J1aCTH IPUMEHEHHS] HEMETANTMYECKUX MAaTEPUAJIOB;
- CYIIHOCTh IPOIIECCOB KOPPO3MOHHOTO pPa3pylICHUS MATEPUATIOB W IMEPCHEKTHBHBIC METOJIbI
3alUThl HEMETAJUIMUYECKUX MaTepUagoB OT KOPPO3UH.

Ymemes:
- CBSI3bIBAaTh (PU3WYCCKUE U XMMUYCCKUE CBOMCTBA MATEPHAJIOB W MPOIIECCHI, MPOTEKAIONINE B
HUX C MX KOPPO3MOHHOW CTOMKOCTHIO MPHU B3aUMOJICHCTBHUU C PA3IUYHBIMU arpecCHBHBIMHU
cpenamu;
- aHAJIM3UPOBATh CBOMCTBA MAaTEPHUAJIOB;
- UCII0JIb30BaTh 3HAHMS TEOPETUUYECKUX OCHOB MAaTEPUATIOBEICHUS U TEXHOJIOTHU COBPEMEHHBIX
MaTepHaJOB TPH PEIICHUH KOHKPETHBIX MPHUKIATHBIX 3a7a4 3alluThl OT KOPPO3MOHHBIX
pa3pylIcHU;
- AHAJIM3UPOBAThH MPUYUHBI YXYAIICHHUS YKCIUTyaTallMOHHBIX CBOMCTB MaTE€pUajIOB W Mpe/jlarath
000CHOBAaHHbBIE BAPUAHTHI UX YJYYILICHHUS.

Bnaoemo:
- HaBBIKAMH BBIOOpAa pAlMOHAILHOTO METOJIa 3allUThl MaTepuaia B 3aBHCHUMOCTH OT
(YHKIIMOHAJIBLHOTO HA3HAYEHHUS MaTePUAIOB M TEXHOJIOTHYECKUX TPeOOBAaHUHN K U3/CIIHIO;
- HaBBIKAMH IOJ00pa pallMOHAIBHOM 3allUTHl MaTepuaja OT KOPPO3MOHHOTO pa3pylieHUs C
LIEJIBIO MPOJIJICHUS €T0 CPOKa CITYXKOBI;
- COBpPEMEHHBIMU HH()OPMAIMOHHO-KOMMYHHUKAITMOHHBIMU TEXHOJIOTHSIMH M CPEICTBAMHU IIPH
pa3pabOTKE  TEXHOJOTHYECKMX  IPOIECCOB  3allUThl  COBPEMEHHBIX  MAaTepUajoB  OT
KOPPO3HMOHHOTO Pa3pyIICHHUS;
- HaBbIKAaMU pabOThl C HAYYHO-TEXHUYECKOW JUTEpaTypod M HOPMATHBHOM JTOKyMEHTAalUed B
00J1IaCTH MaTePHAIIOBEJICHUS W 3allUTHl OT KOPPO3HMH, a TaKKe CHOCOOHOCTSIMU COOUpaTh,
aHAIM3UPOBATh, 0000IIATh HAYYHO-TEXHHUECKYIO HH(OPMAIIHIO TT0 TEMAaTUKE UCCIICTOBAHMSL.

3. OBBEM JIUCHUILJIMHBI U BUIbl YYEBHOM PABOTHI

O0bem 1M CUMIIIMHBI
Bup yueOHoit padoThl Axan. | Acip.
3E
4. 4.

O0mas TpyA0eMKOCTh JMCIUILTHHBI 4 144 108
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHA: 0,94 34 25,5
B TOM 4ncJje B (popMe NPaKTHYECKOI MOATOTOBKH 0,94 34 25,5
Jlexun 0,47 17 12,75
[TpakTuueckue 3anstus (I113) 0,47 17 12,75
CamocrosiTesibHas padora 3,05 110 82,5
KonTtakTHas camocrositenbHas pabora 0,4 0,3

3,05
CamocTosiTenbHOE U3YUE€HHE Pa3/IeJ0B JUCIUILIMHbI 109,6 82,2
Buj HTOrOBOro KOHTPOJIS: 3ader ¢ oneHkom




4. COOEP)KAHUE JUCIUITJINHBI

4.1. Pa3aeinl TMCHUILINHELI U BUABLI 3aHATHH

AKkazieM. 4acoB

n/n

Pasznen aucuMILIMHBI

Bcero

B T.4. B
dopme
np. Moar.
(npu
Haauyuu)

Jleknuu

B T.4. B
dopme
np. Moar.
(npu
Haauyuu)

IIpak.
3aH.

B T.4. B
dopme
np. MOAr.
(npu
Haauyuu)

JIao.
padoThI

B T.4. B
dopme
np. MOAr.
(npu
Hanuyuu)

Cam.
padora

Pa3pnen 1. Marepuansl, ucrnoiab3yemMble
B TexHUKe. BBenenue. TpeboBanus k
MEePCIEKTUBHBIM HEMETAJNIMYECKUM
matepuanam. Knaccudukanus
OCHOBHBIX THUIIOB COBPEMEHHBIX
KOHCTPYKIMOHHBIX B (DYHKIIMOHATEHBIX
HEMETAJUIMYECKUX MATePUAJIOB U
KOMITO3UTORB

66

50

11

CunrkaTHbIC MaTCpHUaJIbI.

25

2,5

2,5

20

1.2

[TonumepHbIe MaTEpUAIIBI

20

2,5

2,5

15

1.3

KomMmno3utHsle MaTepuasl

21

15

Pa3pea 2. Bzaumoneictsue
HEMETAJUIMYECKUX MATEPHUAJIOB C
pa3IMYHBIMU KOPPO3UOHHBIMU CPEIaMH

78

60

2.1

Oco0EHHOCTH B3aUMOICHCTBUS
HEMETAITTMYECKHX MaTepUasioB ¢ BOJOH

1,5

1,5.

2.2

Oco0EHHOCTH B3aUMOICHCTBHUS
HEMETAITTNYECKUX MaTepUasoB ¢
OpFaHI/I‘-IeCKI/IMI/I paCTBOpI/ITeHHMI/I.

13

1,5

1,5

10

2.3

OcobeHHOCTH B3aHMMOJCHCTBUS
HEMCTAJUNIMYCCKUX MaTCpHajIoB C
paciijiaBaMi MCTAJIJIOB U COJIEH.

12

10




Oco0EHHOCTH B3aUMOIEHCTBUSA

2.4 | HEMETATNYECKUX MaTEPHAIIOB C 12 - 1 - 1 - - - 10
pacTBOpamMH JIEKTPOIUTOB
Oco0EeHHOCTH B3aUMOIEHCTBHUS

2.5 | HeMEeTaJUIMYECKHX MaTepHajoB C 12 - 1 - 1 - - - 10
razamu
Koppo3sus 6erona. Tpu Buga Koppo3uu

26 OeToHa. 3aIUTHI 6eT0£{a oT } 12 i 1 i 1 i i i 10
KOPPO3HWOHHBIX BO3JICHCTBUI
arpeccUBHOM CcpeJibl

57 OCHOBHBIE HAIPABJICHHUSI 3AIUTEL OT 9 i 5 i 5 i i i 5
KOPPO3UOHHBIX pa3pyIICHHHA
UTOI'O 144 Pasp. Yl Pasp. Yl Pasp. Yl Pasp. Yl
JK3aMeH 36
UTOro 180




4.2 Conepxxanue pas3aesioB QM CIUATIINHbBI
Paznen 1. Marepnannl, ucnojb3yeMble B TexHuke. Bsegenme. TpeGoBanmsa k
NEePCNeKTUBHBIM HeMeTaJIM4eckuM MartepuanaM. Kiaccupukanusi OCHOBHBIX THIIOB
COBPEMEHHBIX KOHCTPYKIIHOHHBIX M (PYyHKIHMOHAJIBHBIX HeMeTANINYEeCKHMX MATepPHAJIOB 1
KOMIIO3UTOB.

1.1. .Cunuxataele marepuanbsl. OOmue cBeaeHus. Marepuanbl, MOTy4aeMble ITyTEM
IUIaBJICHUS TOPHBIX IMOPOJ WJIM JPYTUX HPUPOAHBIX BELIECTB: KaMEHHOE JMTHE, IJIaBJICHBIN
KBapll, CTEKJIO (ONTUYECKOE CTEKJIO), CUTAJIbl, CHJIMKATHbIE dMaJl. MaTepHUalIbl, MOJIy4acMble
nyTéM CIIeKaHUs MPHUPOJHBIX BELIECTB: KUCIOTOYNOpPHas Kepamuka U ¢apdop; MuHepaibHble
HEOpPraHUYECKUE BSDKYIIME BELIECTBA U MaTepHalibl HA UX OCHOBE: BO3JyIIHbIE MUHEpAIbHbIC
HEOPraHMYECKUE BsDKYIME BELIECTBA, TUAPABIMYECKHE MHUHEpAIbHbIE HEOpPraHU4eCcKHe
BSDKYIIIHE BEIIECTBA, OCTOH.

Knaccugukanuss TeXHOJIOIMH M3rOTOBIEHUS CHJIMKaTHBIX MarepuanoB. CBoiicTBa
CHWJIMKaTHBIX MAaTEpPUAJIOB U UX IIPUMEHEHHE.

1.2. TlonumepHsle Marepuanbl. OOLIME CBEIEHUS U OCHOBHBIE CBOMCTBA IOJIMMEPOB.
MeXaHU4ecKue, (U3NYEeCKue, XHUMUYECKHE, JJIEKTPHUUECKHE W TEXHOJIOTUYECKHE CBOICTBa
noiaumepoB. Ctpykrypa mnonumepoB. Kiaccudukanus miactmacc. TepMomiacTUYHbIE U
TepMOpeaKkTUBHbIE mnonuMepsl. O030p Hambosee BOCTPEOOBAHHBIX TEPMOIUIACTOB U
PEAKTOIUIACTOB (IOJIMATHIICH, MOJUIIPOIIIIEH, TOJIMBUHWIXIIOPU, MOJUCTUPOII, (PTOPOILIACTSI,
NOJMAMUJBI, TOJHYpeTaHbl, (peHonpopMalbIeTHAHBIE CMOJBI, KapOaMHUIHBIE  CMOJIBI,
SMOKCHUJHBIE CMOJIbI, KPEMHUHOPraHWYECKHE CMOJbI, MONUI(PUPHBIE CMOJBI). IacCTOMEpHI:
Kay4yK{ U PE3UHBI.

1.3. KommosutHble Matepuanbl. OOmue cBenenus. Kraccudukanus KOMIO3HUTOB.
CTeKJIOIUIaCTUKHY, YIJIEIUIACTUKH, OOpOIJIaCTUKHU, OPraHOIUIACTUKU, MOJMMEpPDI, HANOJHEHHbIE
HOpOUIKaMH, TEeKCTOIMThl. KoMmo3uTHble Marepuaigbl Ha OCHOBE KEPAMUKU: KEPMETHI,
MHUKpPOJIUTHL. KOMIIO3UTHBIE MaTepHaIIbl C METAUIMYECKON MaTpulel. ApMUPOBAHUE METAILIIOB
BOJIOKHaMH (Oopa, yriepona, kKapOuaa KpeMHHUs, BoOJb(ppaMa, OKCHJl aTIOMHHHUSA, OKCH]
uupkoHust). KomnosutHele Marepuainbl oKcua-okcul. CBONCTBA KOMIIO3UIIMOHHBIX MAaTE€pHalIOB
¥ 00JIaCTH UX UCIOJIb30BaHUS.

Pazpen 2. B3aumoneiicTBHe HeMeTAJJIMYECKMX MaTepHAJIOB ¢  Pa3jIUYHBIMH
KOPPO3HOHHBIMH CPeJaMHu.

2.1. OcobGeHHOCTH B3aUMOJCHCTBUS HEMETAIIIMUECKUX MaTepHaioB ¢ BOJOM.

2.2. Oco0eHHOCTH B3aUMOJICHCTBUSI HEMETAJUIMYECKUX MATEPHAJIOB C OPTraHMYECKUMH
PacTBOPUTEIISIMH.

2.3. OcoOeHHOCTH B3aMMOJCUCTBUS HEMETAUTMUECKUX MAaTepHAIOB C paclulaBaMH
METaJUIOB U COJIEH.

2.4. OcoOeHHOCTH B3aUMOJICHCTBUS HEMETANTMYECKHX MAaTEepPHAIOB C pacTBOpaMH
IIEKTPOJINTOB.

2.5. OCOOEHHOCTH B3aUMOJICHCTBUSI HEMETATHUECKUX MaTePHAJIOB C Ta3aMH.

2.6. Koppo3sus 6erona. Tpu Buga koppo3uu 6eToHa. 3aluThl OETOHA OT KOPPO3UOHHBIX
BO3JICUCTBUI arpeCCUBHOMN CPEIBI.

2.7. OCHOBHBIE HaIIpaBJICHUs 3aIUTHI OT KOPPO3HOHHBIX pPa3pylIECHUM.
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5. COOTBETCTBHUE COAEPKAHUA TPEBOBAHUSAM K PE3YJIBTATAM OCBOEHUA JUCHUTIJIMHBI

Pa3zgen | Pasnen

Ne B pe3ynbrare 0CBOCHUS AUCLUIUIMHBI CTYICHT JOJIKEH: 1 5
3HaTh:

{ |7 COBPEMEHHbIC H IIEPCIEKTUBHDIE KOHCTPYKLMOHHBIC 1 (GyHKIMOHATIBHBIE HEMETAJUINYECKHE + +
MaTepuabl;

2 |- CBOMCTBA Pa3JIMYHBIX TPYII HEMETAJUIMYECKUX MATEPUATIOB; + +

3 |- OCHOBHBIE KOPPOSHOHHBIE CPELEL, CHOCOOHBIE YXY/IIAaTh CBOMCTBA HEMETANINYECKOTO + +
Marepuaia B POLECCe ero IKCIUTyaTaluu;

4 |- obsiacT MpUMEHEHHsI HEMETAUNTHYECKUX MAaTEPUAJIOB,; + +

5 |- CYLHOCTb IPOLECCOB KOPPO3UOHHOIO paspyLICHUs MATEPHAIIOB U IIEPCIIEKTHBHBIC METO/bI + +
3aIIUTH] HEMETAJUIMYECKUX MATEPUAIOB OT KOPPO3HH.
YMersn:

6 | CBA3BIBATE ¢du3nyecKkre 1 XUMHYECKIE CBOMCTBA MaTEPHUAIOB U MPOLIECCHI, MPOTEKAIOIINE B HUX + +
C UX KOPPO3UOHHOM CTOMKOCTBIO IPU B3AUMOACHCTBUU C PA3JIMYHBIMU arpECCUBHBIMU CPEAAMU;

7 |- aHanM3UpPOBATh CBOMCTBA MAaTEPUAJIOB,;. .. + +
- UCIIOJIb30BaTh 3HAaHUS TEOPETUUYECKUX OCHOB MAaTEPUAIOBECHUS U TEXHOJIOTUU COBPEMEHHBIX

8 |MaTepuasioB MPH pelICHINH KOHKPETHBIX MPUKIATHBIX 33]a49 3alIUTHl OT KOPPO3ZHOHHBIX + +
pa3pylleHHU;

g |- QHAIH3HPOBATH NPHYHHBL yXY/UICHHS SKCILTYaTalHOHHBIX CBOMCTB MaTepuasoB M IpeIaraTb + +
000CHOBAHHBIE BAPUAHTBI UX YIYUIICHHSL.
Biaagern:

10 |- HaBblKamu BbIOOpA pallOHATBHOIO METO/IA 3aIMTHl MaTepuaia B 3aBUCUMOCTH OT + +
(YHKIMOHAJIBHOTO HA3HAYEHHS MaTePHAJIOB U TEXHOJIOTMUYECKUX TPeOOBAaHUM K U3IENHUIO;

11 |- HaBblKamu no100pa palMoHaIbHOM 3alllUThl MaTepHaja OT KOPPO3UOHHOTO pa3pyLIEHUS C + +
LEJIBIO TPOAJICHUS €T0 CPOKA CITYXKOBI;. . .
- COBPEMEHHBIMU HH(POPMAIITMOHHO-KOMMYHUKALIMOHHBIMU TEXHOJIOTUSIMU U CPEJCTBAMU MPU

12 |pa3paboTke TEXHOJOTHYECKUX MPOLECCOB 3AIUTHI COBPEMEHHBIX MaTEPUAIOB OT KOPPO3UOHHOTO + +
pa3pylIeHus;
- HaBbIKaMU PabOTHI C HAYYHO-TEXHUYECKOH JINTepaTypoil U HOPMATUBHOM JOKYMEHTAaIeH B

13 |obOmacTu MaTepHaOBEICHHSI 1 3aIIUTHI OT KOPPO3UH, a TAKXKE CIIOCOOHOCTSIMH COOMPATH, + +

AHAJIU3UPOBATD, 06061_LI8.TL HAaYYHO-TCXHUYCCKYIO I/IH(I)OpMaI_II/IIO 1O TCMAaTHUKE UCCICAOBAHMA.
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B PE3YIbTAaTC OCBOCHUA AUCHHUILIMHBI CTYACHT JOJIKCH HpI/IO6peCTI/I CICOYIOIIUE YHUBEpcailbHble U npogheccuonanvrbvie
KomnemeHnuuu u um)ukamopbl UX OOCHIUICEHUA:

Kon u nanmenoBanue YK Koax m HanMeHOBaHMe MHAMKATOPA JOCTHKEHUS
YK

- YK-1.1. 3naer npuniumsl cobopa,
KJIacCU(UIIMPOBAHUS, aHATTN3a U 0000IICHIS
nH(popMaIuu, CrrocoObl KCTIOIB30BaHUS ITU(POBBIX
pecypcoB uHpOpMAaIHH.

- VK-1. Cnocobern  ocymecTBisTh | - YK-1.2. YMeeT COOTHOCHTh pa3HOPOAHBIC
KPUTHUYCCKHIMA aHaIIN3 POOJIEMHBIX | SBJICHHS M WH()OPMAIIHIO, CUCTEMATU3UPOBAThH UX B
CUTyalluii Ha OCHOBE CHCTEMHOIO IMOJAX0/1a, | paMKax M30paHHBIX BUIOB MpodeccrnoHalIbHON
BBIpa0aThIBATh CTPATETHIO ICHCTBHIA JEATEIIbHOCTH.

- YK-1.3. Bnaneer HaBbIkaM# (JOPMYTUPOBAHUS U
apryMEHTaIli{ BBIBOJIOB M CY)KJICHUH, B TOM YHCIIC
C MPUMEHEHUEM HAYYHOTO U PUI0cO(CKOro
MOHSITUMHOIO annapara.
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- VYK-6.1. 3Haer OCHOBHbIE  MPHUHIIMIIBI
CaMOBOCITUTaHUS camMoo0pa3oBaHus,
nmpoecCHOHATbHOTO M JIMYHOCTHOTO Pa3BUTHUA, + +
HCXOJS U3 3TANlOB KapbePHOI'O pocTa U TpeOOBAHUN
pBIHKA Tpy/a.

- VK-6.2. Ymeer miaHupoBaTh BpeMs C YYETOM
paboTel M camopaszBUTH, (HOPMYIUPOBATH IENU
JUYHOCTHOTO M TPO(ECCHOHATIBHOTO DPA3BUTHUS U
YCIOBUSL WX JOCTHKECHHS, MCXOMAS W3 TEHACHIUN
pa3BUTHS obnactu npo¢eCCUOHAIIBHON + +
JeSITeNIbHOCTH, WHAUBUAYAIbHO-TMYHOCTHBIX
0COOEHHOCTEH.

- VK-6. Croocoben omnpenenits U
pean30BbIBaTh MPHOPUTETH COOCTBEHHOU
15 | mesarenpHOCTH u CITOCOOBI ee
COBEpIIIEHCTBOBAHUS Ha OCHOBE
CaMOOIIEHKHU

Kox n HanmenoBanue I1K Koa u HanMeHOBaHMe MHANKATOPA J0CTHKECHUS
K
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- IK-1 Cnocoben 000CHOBAaHHO
(OCMBICIIEHHO) HCTIOJIb30BATh 3HAHUSA
OCHOBHBIX TUIIOB MCTANIMYCCKHUX,

HEMETAUIMYECKMX W KOMIIO3UIIMOHHBIX
MaTEepUAIOB PA3IUYHOTO HA3HAYCHHUS, B
TOM YHCJIC HAaHOMATECPHAIIOB JUIS PEIICHUS
npoeCCHOHATBHBIX 33/ad.

- TIK-1.1. 3naer ¢Qusnueckne, XUMHUYECKUE,
MCXaHHYCCKHUE, TEXHOJIOTHYCCKHUE u
IKCIUTyaTallMOHHBIE  CBOMCTBA  METaJUIMYECKHX,
HEMETAJUTMYECKUX ¥ KOMIIO3UIIMOHHBIX MaTEPHAJIOB
pa3IMYHOTO  HAa3HA4YeHWs, B  TOM  YHUCIE
HaHOMAaTEpPHUAJIOB.

- TIK-1.2. YMeeT ycraHaBiMBaTh 3aKOHOMEPHOCTH
B3aMMOCBS3U COCTaBa MAaTEPUAIIOB, UX CTPYKTYPHI U
(hU3UKO-MEXaHUYECKUX  CBOMCTB, a  TaKke
MIPOTHO3UPOBATH U3MEHEHUE UX XaPaKTEPUCTHUK.

- [TIK-1.3. Biageer HaBbIKaMH OIpeIEICHUS
TEXHUYECKUX u (U3HKO-XUMHUYECKHIX
XapPaKTEPUCTUK METALINYCCKUX, HEMETAIUTHICCKUX
U KOMIIO3UIIMOHHBIX MaTEPHAIOB  PA3JTHUYHOTO
Ha3HA4YCHHWSA, B TOM YHCIEC HAHOMATEpHUAJIOB, a
TaKKe croco0aMu UX MOAU(DHUIIMPOBAHHSL.
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6. IPAKTUYECKUE U JIABOPATOPHBIE 3AHATUSA

6.1. IlpakTHYecKue 3aHITUSA

IIpuMmepHbIe TeMbI NPAKTHYECKUX 3aHATHI M0 JUCIHUILJIMHE.

VY4eOHbIM IUIAaHOM MOJIOTOBKM MAarvucTpoB MPEIyCMOTPEHO MPOBEACHHE MPAKTUYECKUX
(ceMuHapckux) 3aHsATUM 10 aucuuiuiuae «Kopposusa nememannuueckux mamepuanos) B
o0beme 17 yacoB. IlpakTuyeckue 3aHATHS HAIpPaBJICHbI Ha YriyOJeHHWE TEOPETUUECKUX 3HAHUM,
MOJTYUYCHHBIX CTYACHTOM Ha JICKIUMOHHBIX 3aHATUAX, HpPIOGpCTCHI/Ie HAaBBIKOB TNPHUMCHCHUA
TEOPETUYECKUX 3HAHMI B IPAKTUUECKOM padorTe.

Ne paznena Tembl MpakTHYECKUX (CEMUHAPCKUX ) 3aHATHI Yacel
Ne n/m JUCIUILIMHBI

1 Paznen 1. IIpakTuyeckoe 3ansaTue 1. 2,5
Martepuassl, Ucronb3yeMble B TexHUKe. CUIMKaTHbIC
MaTepuabl

2 Pasznen 1. IIpakTHyeckoe 3ansaTHE 2. 2,5
Marepuansl, ucnosb3dyemsle B TexHUKeE. [lomumepHsbie
MaTepuabl

3 Paznmen 1. IIpakTuyeckoe 3ansaTue 3. 3
Martepuaisl, HCTIONB3yeMble B TeXHUKE. KoMmo3uTHbIE
MaTepHabl

4 Paznen 2. IIpakTuyeckoe 3ansaTHe 4. 15
OcoOEHHOCTH ~ B3aMMOJICHCTBHSI  HEMETaJUTMUYECKUX
MaTEepUajIoB C OPraHUYECKUMHU PACTBOPUTEIISIMHU.

5 Paznen 2. IIpakTHyeckoe 3ansATHE 5. 15
Oco0OeHHOCTH  B3aUMOJCHCTBUS  HEMETAJUTMUECKUX
MaTEPHUAJIOB C pacIljlaBaMHU METAJUIOB U COJICH.

6 Paznen 2. IIpakTHyeckoe 3ansATHE 6. 1
OcoOeHHOCTH  B3aMMOJICHCTBHSI  HEMETaJUTMUYECKUX
MaTepUajoB ¢ BOJIOM.

7 Paznen 2. IIpakTnyeckoe 3ansaTue 7. 1
OcoOEeHHOCTH  B3aMMOJICHCTBHE  HEMETaUIMUYECKUX
MaTEepUajIoB C Ta3aMH.

8 Paznen 2. IIpakTuyeckoe 3ansaTue 8. 1
Oco0OeHHOCTH  B3aMMOJCHCTBUS ~ HEMETAJUTMUECKUX
MaTEPHUAJIOB C PACTBOPAMH JJICKTPOJIMTOB.

9 Paznen 2. IIpakTnyeckoe 3ansaTue 9. 1
OcobeHHOCTH KOPPO3UHU OETOHA.

10 Paznen 2. IIpakTuyeckoe 3ansaTue 10. 2
OcCHOBHBIC HAINpPABJICHHUS 3aIIUTHI HEMETAJUTHYSCKUX
MaTepUaIoB OT KOPPO3HUOHHBIX Pa3pyIICHUH.

6.2 JlaGopaTopHbIe 3aHATUSA

Brinmonsenue na6opaT0pHoro IIpakKTUKyMa 1o JUCIHUIIIINHC «Kopp03u}1
HéememalinueCKux mamepuailoe» y‘Ie6HI)IM IJIaHOM HE MMPEAYCMOTPCHO.

7. CAMOCTOSTEJIBHAS PABOTA

CaMocTrosTenbHas pa60Ta IpOBOAUTCA C LCIIBIO yTJ'IY6J'ICHI/IH 3HAHMHI MO AUCLUMIUIMHE U
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npelycMaTpUBaeT:

— O3HAKOMJICHHE U NMPOopabOTKy PEeKOMEHI0BAaHHOM JIUTEPATyphl, paboTy ¢ 3JIEKTPOHHO-
OMOMMOTEYHBIMU CHCTEMaMHM, BKJIOYash TMEpeBOAbl NYyOJMKAIMi M3 Hay4HBIX KYpHAJIOB,
nuTUpyeMsix B 6azax Scopus, Web of Science, Chemical Abstracts, PUHLI;

— TMOCEIIEHNE OTPACIIEBbIX BHICTABOK U CEMUHAPOB;

— yuacrue B cemuHapax PXTY um. M. MeHzeneeBa 1o TeMaTuke TUCLUILIMHBI,

— TMOATOTOBKY K BBHIMOJHEHHIO KOHTPOJIbHBIX Pa0OT MO0 MaTepHally JEKIHOHHOTO Kypca;

— TOATOTOBKY K cade yk3amena (3 ceMecTp) 1o AUCHUILIIHHE.

[InanupoBaHue BpeMEHHM Ha CaMOCTOSITENIbHYIO PabOTy, HEOOXOIUMOro Ha H3y4YEHHE
JUCHMIUIMHBL, CTyJEHTaM JIyYllle BCEr0 OCYIIECTBISATh Ha BEChb IIEPUOJ HW3YyYCHHUS,
npelycMaTpuBasi IpU 3TOM pErylspHOE IMOBTOPEHHE MpOMIeHHOro Marepuana. Marepuai,
3aKOHCIEKTHUPOBAHHBIA Ha JIEKIHSIX, HEOOXOAMMO pPETYJSpPHO JOMOJNHATh CBEICHHSIMHU U3
JUTEpaTypHBIX HCTOYHHUKOB, IIPEICTaBICHHBIX B pabodeit mnporpamme. Ilpu pabote ¢
yKa3aHHBIMH HCTOYHMKAMU PEKOMEHJIYETCS COCTABIIATh KPAaTKUH KOHCHEKT MaTepuana, ¢
00s13aTeIbHBIM (UKCHPOBaHUEM OMOIHOrpadUueCKuX JaHHBIX HCTOYHHKA.

8. MIPUMEPBI OEHOYHBIX CPEJACTB JJIs1 KOHTPOJISA
OCBOEHMS JUCIHAIIJIMHBI

CoBOKymnHasE OLEHKa [0 AWCHUIUIMHE CKJIAIbIBACTCSI W3 OICHOK 3a BBIMOJIHEHHE
KOHTPOJIBHBIX paboT (MakcumanbHas orneHka 30 OaioB), HamucaHWIO M 3amuTe pedepara
(MakcumanbHas ornieHka 30 0aJJIOB) M UTOTOBOTO KOHTPOJIA B (popMe IKk3amena (MakCUMallbHAs
orienka 40 6aioB).

8.1. IlpumepHasi TeMaTHKA pedepaTHBHO-AHATUTHYECKOH PpadoThI.
Ilepeuenwv npumephvix mem.

8.2. IlpuMepbl KOHTPOJILHBIX BOMPOCOB /IS TEKYIIEr0 KOHTPOJISI OCBOEHUSI THCIUTITHHbI
JUist  TeKymero KOHTPOJS TPEeITyCMOTPEHO 2 KOHTPOJIBHBIX paboThl (10 OJHOU
KOHTPOJIbHOM paboTe Mo KakaoMy pa3feny). MakcumanbHas OIleHKa 3a KOHTPOJIbHBIE paboThl 1
U 2 coctaBisieT 15 06amuioB 3a KaKIyo.

KourpoJuabHas padora Ne 1

Martepuainsl, HCTIONb3yEMbIE B TEXHUKE: CUIIMKATHBIE MATEPUAJIbI, TIOJIUMEPBI, KOMIIO3UTHI
Bapuant Ne 1

Bomnpoc Ne 1

Crexiio. Mexanuueckue u ontuyeckue cBoctsa. KpoHbl ¥ (PIIMHTHL.

Bonpoc Ne 2

CaolicTBa NOIMMEPOB, 00YCIIOBIIEHHbIE UX CTPYKTYpoil. [TosicHUTh Ha mpUMepe pUCyHKa.
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Bapuant Ne 2

Bonpoc Ne 1

Tpu duznueckux coCTOSIHUS MOIUMEpa.

Bomnpoc Ne 2

CunukaTHple MaTepHalbl, HUCHOJIb3yeMble s (YTEpOBKM TIe4yeil B CTaJeIUTeHHOM
IIPOU3BO/JICTBE.

Bapuant Ne 3

Bonpoc Ne 1

Onactomepsl. Kaydyku u pe3uHsl.

Bonpoc Ne 2

CaolicTBa 10JUMEPOB, 00YCIIOBIIEHHBIE UX CTPYKTYpoi. ITosicHUTh Ha mpUMepe pUCyHKa.

Bapuant Ne 4

Bonpoc Ne 1
buopaznoxenne nonustuiieHa. [Ipodaemsl U ciocoObl UX peleHusl.
Bomnpoc Ne 2
CtpyKTypa U CBOKMCTBA BOJIOKHUCTBIX M CIIOUCTBIX KOMIIO3UTOB.
Bapuanrt Ne §

Bonpoc Ne 1
Curamisl. OCHOBHBIC CBOMCTBA.
Bonpoc Ne 2
KoMmo3utHbie MaTepuaibl OKCHU-OKCHI.
Bapuant Ne 6

Bonpoc Ne 1
['unpaBnuyeckue MUHEpaIbHbIE HEOPTAHUYECKUE BSKYIIME BEIIECTBA, OETOHBI.
Bonpoc Ne 2
Knaccugpukanus kommnozutoB. Kommo3utbl Ha Kepamuueckoil MmaTpuile (KepMeThl U
MUKPOJIUTHI).
Bapuant Ne 7

Bonpoc Ne 1

Kucnoroynopna kepamuka u dpapdop.

Bonpoc Ne 2

OO11me cBeieHNs1 1 OCHOBHBIE CBOMCTBA MOJIMMEPHBIX MaTepHasoB.

Bapuanr Ne 8

Bomnpoc Ne 1

Knaccudpukanus xommno3utoB. Kommo3uTel Ha MNOJIMMEpHOM MaTpulle (CTEKIOIIACTHKH,
YIJIETUIACTUKH).

Bomnpoc Ne 2

O6acTi NpUMeHEeHUs OJIUCTUPOJIbHBIX TIACTUKOB.
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Bapuant Ne 9

Bonpoc Ne 1

Kommno3uiimonnsle Marepuanbl C METALUIMUECKOM MaTpuileil. ApMHpOBaHHE METAJLIOB
BoJIOKHamu (O6opa, yriiepoaa, kKapOuaa KpeMHUS).

Bonpoc Ne 2

TepMmoruIacTUUHBIE U TEPMOPEAKTUBHBIEC TTOJTUMEPHl. OCOOEHHOCTH TEXHOJIOTHUH MepepabOTKH.

Bapuant Ne 10

Bonpoc Ne 1

CtpyKTypa U CBOICTBA KOMIIO3UTOB YIIPOYHEHHBIX YACTUI[AMH U HAHOKOMIIO3UTOB.
Bonpoc Ne 2

[Tonmuamuasl 1 noauyperanbl. CBoMCTBA U 0071aCTH IPUMEHEHHUS.

OrneHOYHBII MaTepual Mo KOHTPOIbHOM padote Nel

Bormpoc 1 2 X
bamiet 5 5 10
KonTpoabnas padora Ne 2
OcobenHoctu BSaHMOHCﬁCTBHH HEMCTATIIIMYCCKUX MaTCcpruajIoB C Pa3 INYHbIMHA

KOPPO3UOHHBIMU CpeaMH
Bapuant Ne 1
Bonpoc Ne 1

Oco0eHHOCTH THPOIIN3a TOIUMEPHBIX MaTepHaJIOB.
Bonpoc Ne 2

I/I30TepMa COp6I_[I/II/I BOJbI Ha IPUMEPE PA3JIMIHBIX MATCPUAIIOB. [Toscauts Ha MMpUMEpPE pUCYHKA.

or

"y

/e

e
/
0 0,25 0,50 0,75 P/Po
Bapuant Ne 2
Bonpoc Ne 1

OcOoOeHHOCTH  B3aMMOJICHCTBHA CWJIMKATHBIX MaTepUalOB C BOAOH. XapaKTepHCTUKa
BOJOPOJHOMU CBSI3H.

Bonpoc Ne 2
17



OcobeHHOCTH B3aMMO/ICHCTBHUS CHIIMKATHBIX MAaTEPHAIOB C OPraHMYECKUMHU PAaCTBOPHTEIISIMH.
Bapuant Ne 3

Bonpoc Ne 1

Brusinve Bo/IbI HA YCTOMYHBOCTH OETOHHBIX KOMITO3HUIIUN. XapaKTePUCTHKA BOJJOPOTHOMN CBSI3H.

Bonpoc Ne 2

Oco0eHHOCTH B3aMMOJEHCTBHS MOJIMMEPHBIX MAaTEPUAJIOB C OPTaHUYECKUMU PACTBOPUTEISIMHU.

BapuanT Ne 4
Bonpoc Ne 1
Oco0OeHHOCTH B3aUMOJEHCTBUS CUJIMKATHBIX MaTEPUAJIOB C Ta3aMH.
Bomnpoc Ne 2

Oco6eHHOCTH B3aUMOJICHCTBUS KOMIIO3UTHBIX MAaTEPHAJIOB C PacIlylaBaMU METAJJIOB U COJICH.

Bapuant Ne 5
Bonpoc Ne 1
TepmuH «pocT 0€TOHA», YEM OH OIACEH.
Bomnpoc Ne 2

Bnustare mopdooruu Ha BOJOCTORKOCTD MOJMMEPHBIX MaTepuaioB. Habyxanue nmonmmepa.

Bapuanrt Ne 6
Bonpoc Ne 1

Oco0eHHOCTH TH/POIIN3a TOTUMEPHBIX MaTepHaIoB.
Bonpoc Ne 2

Brnustaue Bobl HA yCTOWYMBOCTH OETOHHBIX KOMIO3UIIMNA. XapaKTePUCTHUKA BOJOPOIHOM CBSI3HU.

Bapuanrt Ne 7
Bomnpoc Ne 1

OcoOeHHOCTH  B3aMMOJEHCTBHSI CHJIMKAaTHBIX MaTepUAJIOB C  XJOPOM IPH  BBICOKHX
TEMIIEPATYPaAX.

Bomnpoc Ne 2

N3oTepma copOunu BOJIbI Ha IPUMEPE Pa3InYHbIX MaTepraioB. [loAcHUTH Ha MpuMepe pUCYHKA.
Bapuanr Ne 8

Bomnpoc Ne 1

BausHne XUMHYECKOr0 COCTaBa CHIMKATHOI'O MaTrepuajia Ha €ro CTOMKOCTh 110 OTHOIIEHHIO K
pacTBOpamM 3JICKTPOJIUTOB.
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Bomnpoc Ne 2
Tpu MexaHu3ma nepeHoca ra3oB B HEMETANTHYECKUX MaTepHraax.

Bapuant Ne 9
Bonpoc Ne 1

OcHOBHBIE HamNpaBICHUS 3aAlIUTHl OT KOPPO3HOHHBIX Ppa3pyLIEHUH HEMETAUIMUECKUX
MaTEpPUAIIOB.

Bomnpoc Ne 2

OcoOeHHOCTH B3aUMOJICHCTBUSL CWJIMKATHBIX MAaTE€pHaIoOB C BOJOPOJOM IIPU BBICOKHUX
TEMIIEPATYPaX.

BapuanT Ne 10
Bonpoc Ne 1
®DaKTOpPHI, BIUAIONINE HA PACTBOPUMOCTD IMOJTUMEPHOTO MaTepHara.
Bomnpoc Ne 2

Oco6eHHOCTH B3aUMOJICHCTBUS KOMIIO3UTHBIX MAaTEPHAJIOB C PacIlylaBaMU METAJJIOB U COJICH.

O1neHOYHBI MaTepUall 0 KOHTPOJIBHOM padote No2
Bormpoc 1 2 X
bamnbt 5 5 10

8.2. Ilepeuenn Tem pedeparon

Pedepar mo kypcy BBIIONHSAETCS B Yachl, BBIJCICHHBIE YU€OHBIM TJIAHOM Ha CAMOCTOSATEIHHYIO
paboty. MakcumarnbHas olieHka pedepara — 24 6aoB.
1. Knaccudukamusi  OCHOBHBIX  THUIIOB  COBPEMEHHBIX  KOHCTPYKIMOHHBIX U

(GYHKIIMOHATBHBIX HEMETAITUYECKHX MAaTEpPHUaIoB U KOMIO3UTOB.

Cunukatasie MaTepuaibl. OOIe cBeIeHusI.

CunukaTHbsle MaTepUaibl, TOJy4aeMble TyTEM CIIEKaHUs TPUPOJIHBIX BEIIECTB.
Kucnoroynopna kepamuka u gapdop.

CunukaTHbIe MaTEpHaIIbl, UCIONb3yeMble st (DYTEpPOBKM TMeUeld B CTaleIUTEHHOM

SRR S RN

IIPOU3BO/JICTBE.

6. T'mapaBnnyeckne MUHEpaTbHBIE HEOPTAHUYECKHE BSKYIIME BEIIECTBA, OCTOHBI.

7. Crexio. OnTrueckoe cTeks10. OCHOBHbIE CBOMCTBA.

8. Cwuramibl. OCHOBHBIE CBOWCTBA.

9. Kunaccuduxanus TeXHOIOTHI N3TOTOBIIEHHS CUIIMKATHBIX MaTE€pUasIOB.

10. O6mue cBeeHNs 1 OCHOBHBIE CBOIMCTBA MOJIMMEPHBIX MAaTEpHAJIOB.

11. Knaccuduxamus miactMacc 1o pa3indHbIM IpU3HaKaM.

12. TepMormacTUYHBIE W TEPMOpPEAKTHBHBIE MOTUMEphl. (OCOOSHHOCTH TEXHOJIOTHH
nepepaboTKU.

13. O630p HanboIEe BOCTPEOOBAHHBIX B COBPEMEHHBIX TEXHOJIOTHSX TEPMOIIJIACTOB.

14. Dnacromepsl. Kayuyku u pe3uHsl.
19



15.
16.

17.

18.

19.
20.
21.
22.
23.

24.
25.

26.

27.
28.

29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.

43.

OO61ue cBeieHNs 0 KOMIIO3UIIMOHHBIX MaTepuaiax.

Knaccugukanus xommno3utoB. KoMno3utel Ha KepaMHUYECKOW Marpuile (KepMeThl H
MUKPOJIUTHI).

Knaccudukanus kommozutoB. KoMmo3uTsl Ha MOIMMEPHOH MaTpuile (CTEKIOIIACTUKH,
YTJICTIIIACTUKH ).

Komno3unmonHsle MaTepuanbl ¢ METAUIMYECKON MaTpuliel. ApMUPOBaHUE METAILIIOB
BoJIOKHamu (6opa, yriiepoaa, kKapOuaa KpeMHUs).

Komno3uiimonHeie MaTepualibl ¢ KepaMuiecko Matpuiieid. KepmeTsr.

CtpyKTypa 1 CBOMCTBA BOJIOKHHUCTBIX U CIOUCTBIX KOMIIO3UTOB.

CtpyKTypa 1 CBOMCTBa KOMIIO3UTOB YIIPOUHEHHBIX YACTUL[AMH U HAHOKOMITO3UTOB.
KomMmno3utHble MaTepraibl OKCUA-OKCUL.

AHanu3 3HAYEHUN YAEIBbHOM NPOYHOCTH W MOAYJS YIPYTrOCTH YIVIEIJIACTHKOB IIO
CPaBHEHMIO CO 3HAYEHMSIMU ITUX ITOKa3aTelel y cTajeil U CIIaBOB LIBETHBIX METAJIJIOB.
Kommno3uTtHsle MaTepuaisl B aBUACTPOCHUU.

Kommo3uTtHbie MaTepuasibl B aBTOMOOMIIECTPOCHUH.

OcoOeHHOCTH B3aMMOJACWCTBUS CHIIMKATHBIX MaTEpHAIOB C BOAOH. XapaKTepHUCTHKA
BOJOPOJAHOMN CBSI3H.

Bnusiane noBepxHoctHOU audy3un Ha paspynieHre HEMETALTHYECKOT0 MaTepHara.
OcoOeHHOCTH B3aUMOAEHCTBUS MOJIMMEPHBIX MaTepHaaoB ¢ Bogod. OcobeHHOCTH
TUAPOIN3a MOJIMMEPHBIX MATEPUAJIOB.

OcobeHHOCTH B3aMMO/IEHCTBHSI KOMIIO3UTHBIX MaTepuanoB ¢ Boaoi. M3orepma copbuuu
BOJIBI.

Bnusaue Mopdornorun Ha BOJOCTOMKOCTh IOJIMMEpPHBIX MarepuanoB. HaOyxanue
oJInMeEpa.

BnusiHue Bozibl Ha yCTONYHMBOCTh OETOHHBIX KOMITO3ULMHA. XapakTepuCTHKa BOJOPOTHON
CBS3U.

OcoOeHHOCTH ~ B3aUMOJEWCTBUS ~ CHWJIMKATHBIX ~ MaTepUAIOB €  OpPraHUYECKUMHU

PaCTBOPHUTEIISIMHU.
OcoOeHHOCTH  B3aUMOJICHCTBUSL  MOJMMEPHBIX  MaTepUaIoB C  OpPraHUYECKUMU
PaCTBOPHUTEIISIMHU.
Oco0OeHHOCTH  B3aUMOJICUCTBUS  KOMIIO3UTHBIX MaTepUAlOB C  OPraHHMYECKUMHU
pacTBOPUTEISIMH.

OcoOeHHOCTH B3aMMOJECHCTBUS CHJIMKATHBIX MaTEpUajoB C pacIulaBaMH METaNIOB U
CoJIeii.

Oco0eHHOCTH B3aWMOJEWUCTBUS MOJUMEPHBIX MaTepUaAlOB C paciylaBaMHU METAJJIOB U
CoJIeii.

OCO6€HHOCTI/I B33HMOI[€ﬁCTBI/I$I KOMITO3UTHBIX MaTepI/IaJ'IOB C paCHJ'IaBaMI/I MCTAJIJIOB U
CoJIeit.

Oco06eHHOCTH B3aUMOICHCTBHUS CUITUKATHBIX MaTEpUAJIOB C Ta3aMHu.

Oco0eHHOCTH B3aUMOJICHCTBUS MOJTMMEPHBIX MAaTEPHUATIOB C Ta3aMH.

Oco0eHHOCTH B3aMMOEHCTBHS KOMIIO3UTHBIX MaTepUaoB C Ta3aMH.

OxkucinurenbHas JeCTPYKIUs MOJIUMEPOB.

Oco0OeHHOCTH B3aUMOJICHCTBUSL CHJIMKATHBIX MAaTEpUANIOB C Ta3aMd MPU BBICOKHUX
TeMIlepaTypax.

Oco0eHHOCTH B3aUMOJICHCTBUSI CUIUKATHBIX MAaTEPHAIOB C BOJOPOJOM MPH BBICOKHUX
TeMIiepaTypax.
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44, OcoOEHHOCTH B3aMMOJICUCTBUS CHJIMKATHBIX MaTE€PUAJIOB C XJOPOM TPH BBICOKHX
TEeMIEpaTypax.

45, «Poct O6eToHay, YeM OH OIIaCeH.

46. Tpu MexaHH3Ma MEePEeHOCa Ta30B B HEMETANIMICCKUX MaTepHrasiax.

47. TepMOCTOMKOCTh M TEIIOCTOMKOCTh MOJIMMEPHBIX MaTePUAIIOB.

48. ®akTOpHI, BIUSIONIUE HA PACTBOPUMOCTh TTOJTUMEPHOTO MaTepHaa.

49. BrusiHne XHMMHYECKOTO COCTaBa CHIJIMKATHOTO MaTepuajia Ha €ro CTOWKOCTh TIO
OTHONICHHIO K PaCTBOPaM JICKTPOJIUTOB.

50. OcHOBHBIE HaMpaBJICHUs 3AIIUTHI OT KOPPO3HOHHBIX Pa3pPYyHICHHH HEMETAJUTHYECKUX
MaTepHaioB.

MaxkcruMaabHOE KOJIMUYECTBO OAILIOB 3a 3auem ¢ oyenkou — 40 0amios.

8.3.1. IlpuMepbI KOHTPOJIBLHBIX BONPOCOB /IJISi HTOTOBOI0 KOHTPOJIsI OCBOEHHS
AUCHMILTHHBI (324Y€eT ¢ OLEeHKOi)
buner BKIIOYaeT KOHTPOJIBHBIE BONPOCHI MO pasnenam 1 m 2 pabodeil mporpaMMmsl
JUCIUTIIMHBI M COAEPKUT 2 Bompoca. 1 Borpoc — 20 6amtos, Bonpoc 2 — 20 6amios.

Crekio. MexaHnueckue U ONTU4Yeckre cBoMcTBa. KpoHbl U (hIMHTEHIL.

Tpu MexaHu3ma nepeHoca ra3oB B HEMETANIMYECKUX MaTepHuaax.

CBoiicTBa OIMMEPOB, O0YCIOBICHHBIE UX CTPYKTYpOil. [I0sICHUTh Ha pUMepe pUCYHKA.

OcobeHHOCTH THAPOITN3a TOJIMMEPHBIX MaTEPHAJIOB.

TepMOCTOMKOCTD U TEMIOCTOMKOCTD ITOJIMMEPHBIX MATEPUAJIOB.

@DaxTOph! BIUAIOLIME HA PACTBOPUMOCTD IIOJMMEPHOIO MaTepuaia.

BnusiHue XMMHYeCcKOro cocTaBa CHJIMKATHOIO MaTepuaja Ha €ro CTOMKOCTh IO

OTHOLIEHUIO K pacTBOpPaM 3JIEKTPOJIUTOB.

8. OcHOBHbBIC HAmpaBJICHUS 3aUIUTHl OT KOPPO3HOHHBIX Pa3pYIICHUH HEMETaLUTHYECKUX
MaTEepUasoB.

9. M3orepma copOIuu BOJBI HA TIPUMEPE Pa3IMUHBIX MaTepuaioB. [loscHUTH Ha mpuMepe

pHUCYHKa.

10. Bnustaue Mopdosioruu Ha BOJIOCTOMKOCTh MOJMMEPHBIX MaTtepuanoB. HaOyxanue

MIOJINMEpA.

Noabkowd e

11. OcobeHHOCTH B3aUMOACUCTBUS CHITMKATHBIX MaTEPHAIIOB C Ta3aMHu.

12. Tpu MmexaHu3Ma MepeHoca ra3oB B HeMETAITMYEeCKIX MaTepuaax.

13. BiusiHre BOJIbI HA YCTOMYHMBOCTH OETOHHBIX KOMIO3UIMI. XapaKTepuCcTUKa BOIOPOTHOMN
CBSI3U.

14. OcobeHHOCTH B3aUMOACUCTBUS CUIIMKATHBIX MaTEPHATIOB C OPTaHUYECKIUMHU
PacTBOPUTEIISMH.

15. OxucnurenpHas I1eCTPYKIHSI TOJIUMEPOB.

16. CunukaTHble MaTepHalbl, HCIOJNb3yeMble A (QYTEpOBKH Tieueld B CTalCIUTEHHOM
MIPOU3BO/ICTBE.

17. TepMOCTONKOCTD U TEIJIOCTOMKOCTD MOJTUMEPHBIX MAaTEPHAJIOB.

18. OcHOBHBIC HaANpPAaBIICHUS 3aIUTHl OT KOPPO3HOHHBIX Pa3pyNICHHH HEMETAJUTHYSCKUX
MaTepuasoB.

19. KucnoroynopHa kepamuka u gapdop.

20. Knaccudukarnuss  OCHOBHBIX  THITOB COBPEMEHHBIX  KOHCTPYKIIMOHHBIX  H
(GYHKIIMOHATBHBIX HEMETANTNYECKUX MaTEePHaIOB U KOMIIO3UTOB.
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21. ®akTOpHI, BIUAIONINE HA PACTBOPUMOCTH MOJIUMEpa.

22. Tpu puznuecKkux cOCTOSHUS MOIUMEPA.

23. MexaHn4ecKue CBOWCTBA TTOJUMEPOB.

24. XuMu4ecKre CBONCTBA MOJIMMEPOB.

25. DnekTpruecKue CBOMCTBA MOJIMMEPOB.

26. TepmorutacTuuHbIE CBOMCTBA mosumepa. [10sICHUTh Ha TpUMepe BO3MOKHBIX CTPYKTYP.
27. TepmopeakTuBHBIC TTOIUMEPHI. [10SICHUTH Ha TpUMEpPE BO3MOKHBIX CTPYKTYDP.

28. OcobeHnHOCTH MepepaboTKH TEPMOIUIACTUYHBIX U TEPMOPEAKTUBHBIX ITOJIUMEPOB.
29. buopaznoxxenue nmoaudTuieHa. [Ipo6iieMsl U criocoObl UX perIeHusl.

30. IloBeaeHME MOMUIIPOTMIICHA B PA3IMYHBIX arPECCUBHBIX CPE/Iax.

31. CBoiicTBa MOJMBUHUIXIIOPUIA.

32. ObnacTu MpUMEHEHUS MTOJIUCTHPOIHHBIX TTACTHKOB.

33. droportactel. CBOMCTBA U 00J1ACTH TPUMEHEHUS.

34. Ilonnamuas! ¥ nonuyperansl. CBoicTBa M 007aCTH IPUMEHEHUS.

35. OCHOBHOE NPEUMYIIECTBO KPEMHUHOPraHUYECKUX CMOJI B Py APYTUX MTOJUMEPOB.
36. ["'a3oHanosHeHHbIe ToJMMepsl. [IeHomIacTbl 1 MOpOIIACTHI.

37. Onacromepsl. [1yTh OT Kayuyka K pe3uHe.

38. Kinaccugukaiyss KOMIO3UTOB 110 BUY apPMUPYIOLIET0 HAIOJHUTE.

39. Knaccudukaiys KOMIO3UTOB 10 CIOCO0Y MOTYYESHHUS.

40. BoJIOKHHCTBIE U CJIOUCTBIE KOMIIO3UIIMU. AHU30TPOIHS CBOMCTB.

41. KoMno3uTsl, yIpO4YHEHHBIE YacTULAMM M HAHOKOMIIO3UTHI. OOjacTe NpUMEHEHHs U

CBOMCTBA.

42. TlonuMepHbIe KOMIO3HIIMOHHBIE MAaTEPHAIIBL.

43. KoMIt03uTHl Ha OCHOBE KepaMHUYeCKOW MaTpHIlbl. CBOWCTBA U 00JIACTH IPUMEHEHHS.
44, Komrio3uTsl okcua-okcua. CBoicTBa M 00J1aCTH NPUMEHEHUS.

45. Yrnennactuku. CBolicTBa ¥ 00J1aCTH IPUMEHEHUS.

46. bopormactuku. CBoiicTBa M 007aCTH IPUMEHEHUSI.

47. Kepmertsl. CBOMCTBA M 00J1aCTH PUMEHEHHUS.

48. MuHepanokepaMHYecKie MaTepraibl. MUKpPOIUT.

49. KoMITO3UITMOHHBIE MaTEPUAITBI C METAJUIMIECKON MaTpHIIEH.

50. CBoiicTBa KAMEHHOTO JIUThS (0a3abTa).

8.4. CTpyKTYpa H NpuMepbl OMJIETOB AJ15 IK3aMeHa

3auem c ouenkou 1o nucuMIIIMHE «Koppozusa nememanniuyeckux Mamepuanoey»
NPOBOTUTCS B 3 CEMECTpe M BKIOYAeT KOHTPOJIBHBIE BOMPOCH! Mo pasfenam 1 u 2 pabodueid
OporpaMMbl JAMCUUIUIMHBL. buner ans 3auema c¢ ouenkoit COCTOUT U3 2-X BOIPOCOB,
OTHOCAIIMXCA K YKAa3aHHBIM pa3aciiaM.

[Tpumep Ousnera AJis 3auema ¢ OUyeHKou.

«Ymeepoicoaror
3as xagheopoii
HUMu3K
T'A. Baecpamsn

MuHuHCTEPCTBO HAYKHU U BbIcuIero oopazosanus P@

Poccuiickuii XUMHKO-TEXHOJIOTHYECKHH YHUBEPCUTET
umenu /L. MenaeJieeBa

Kadenpa mHHOBALIMOHHBIX MATEPHAJIOB U 3alIIUTHI OT KOPPO3UH

HamnpagsiieHue noaroToBKM MarucTpos
22.04.01 MarepuaJjioBeieHHe U TEXHOJIOTHH MATEPUATIOB
Marucrepckas nporpamma « MHHOBallMOHHBIEC MATEPHAJIBI H
3alMTA OT KOPPO3UM»
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| Jucuuniauna «Koppo3usi HeMeTalIH4eCKHX MATEPHATIOBY»

Buaer Ne 1
1. [M'uppaBnuyeckrne MUHEPAIbHBIE HEOPTAaHUYECKHE BSDKYIIHME BEIICCTBA, OCTOHBI.
2. Brustaue mopdosoruu Ha BOAOCTORKOCTD MOJTMMEPHBIX MaTEPHAJIOB.

O11eHOYHBIM MaTepual I SK3aMeHa
Bompoc 1 2 X
Bauer 20 20 40

9. YYEBHO-METOANYECKOE OBECIIEYEHHUE JUCHUIIJIMHbI

9.1. Pekomenayemasi JuTeparypa
A. OcHoBHas JIuTEpaTypa

1. Connnes, 0. I1. CienunanbHpie MaTepuanbsl B MamuHocTpoeHuu : yueonuk / FO. I1. ConHiies,
E. W. lpsixun, B. 0. [Tunpaiinen. — 2-e uzn., ucnp. u gom. — Caakr-IlerepOypr : Jlans, 2022. —
664 c. — ISBN 978-5-8114-3921-8. — Tekcr : anexkTpoHHbIH // JIaHb : 371€KTpOHHO-OMOIHOTeYHAs
cucrema. — URL: https://e.lanbook.com/book/206546 644 c.

2. Bacwmienko O.A., Kopmak HO.B. Xumuueckas CTOHKOCTb IMOJMMEPHBIX MAaTEpPHAJIOB: Y4eOHO-
METOJIUYECKHE U METOAMYECKHUE Mocoous By3a - M.: M3narenscto PXTY, 2020. - 110 c.

b. lonosHuTebHASA JJUTEpaTypa
1. Vnur I'T., Pesu P.Y. Koppo3uss u 60prba c Hell. BBeaeHue B KOPpPO3HMOHHYIO HayKy W
texHuky: [lep. ¢ anrin./Ilox pex. A.M. Cyxoruna. JI.: Xumus, 1989. — 456 c.
2. Koppo3usi u 3ammra OoT Koppo3uu : yued. mocodbue s By3oB / M.B. Cemenosa , .M.
®nopuanosuy, A.B. Xopommuinos; [Tox pea. U.B. Cemenooii. — M. : ®usmarnut, 2002. — 336 c.
3. lleuenko A.A. Koppo3us HeMeTaJuIMYECKHX MAaTEepPUaIoB U 3allluTa OT KOPPO3HH : ydeOHoe
nocooue. — M. : Xumus ; M. : KonocC, 2004. — 248 c.
4. Cmomnu A K., Bypnos B.B. Xumuueckass cTOMKOCTh MaTepHalioB B cpelax HepTeXxuMuu u
HedTenepepaboTku. CrnpaBounuk. M.: «Hayunsle ocHOBBI TexHoJorum». 2012. Tom 1: 390 c.;
toMm 2: 382 ¢. ObC JIAHDb

9.2. PexoMeHyeMble HCTOYHMKH HAYYHO-TeXHUYeCKOii nHopMannu
1. Pa3maTouHblil HIUTIOCTPATUBHBIN MaTepHa K JIEKIUSIM
2. Ilpe3eHTanuu K JEKIUAM
3. Meroauueckre peKOMEHJalluy 0 BBIITOJIHEHHIO Ja00paTOpHBIX paboT
Kypuanot

1. MexayHapoaHbIi )KypHa NPUKIATHBIX U GyHAAMEHTAIbHBIX uccnenoBanuii. ISSN
1996-3955.

2. Kypnan npuxnaanoit xumuu. ISSN 0044-4618.
Applied Surface Science. ISSN 0169-4332.
OuU3NKOXMMHS TOBEPXHOCTH U 3amuTa Matepuaios (¢ 2008 r.). ISSN 0044-1856.
Crannmapter u kagectBo. ISSN 0038-9692.
Surface and Coatings Technology. ISSN 0257-8972.
ITpubopsr. ISSN 2071-7865.

No ok ow

Humepnem-pecypcul
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1. http://bookfi.org/g/ - BookFinder. Camas Gomblirasi 3JeKTpOHHAs OHMOIHOTEKA PyHETA.
Ilouck KHUT U )KypHAJIOB

2. http://lwww.rsl.ru - Poccuiickast ['ocynapcTBennas bubinoreka

3. http://www.gpntb.ru - T'ocynapcTtBenHas myOiauyHas Hay4YHO-TEXHHYECKas OMOIMOTEKA
Poccun

4. http://lib.msu.su - Hayunas 6ubnroreka MOCKOBCKOTO roOCy1apCTBEHHOTO YHUBEPCUTETA
5. http://window.edu.ru - ITonHoTekcToBass OMOIMOTEKA YUECOHBIX U YU€OHO-METOINYECKHX
MaTepHaoB

6. http://www.fips.ru/cdfi/fips2009.dll - Caiitr ®UIIC. Uudopmariust o maTeHTax

7. http://findebookee.com/ - nmouckoBas cucrema 1o KHUTam

8. http://elibrary.ru - Hayunas snekrpoHHas OubInoTeKa.

9.3. CpencrBa obecneyeHUs1 OCBOECHHSI AUCHUTIIHHBI
Jns  peanmzanuu  pabouell  MporpaMMbl  TOATOTOBJICHBI  CIEIYIOIIHE CPEACTBA
obecreyeHnsi OCBOEHUS TUCIUIIINHEL:
- KOMHBIOTeprIe Hpe3eHTaL{I/II/I I/IHTepaKTI/IBHBIX HeKHHﬁ;
- OaHK 3aJIaHUH [T IPOMEKYTOUYHOTO KOHTPOJISI OCBOCHUS TUCITUILTHHBI.

10. MEPEYEHb HH®OPMAIIMOHHBIX TEXHOJIOI' U,
HNCHOJIB3YEMBIX B OBPA3OBATEJIBHOM INPOLECCE

HNHdpopMannoHHYIO TOJIEPKKY U3YUEeHUs TUCIUIUIMHBI ocymiecTBisieT MHpopmMannoHHo-
oubmuoreunsii 1entp (MBL]) PXTY wum. JI.M. MenaeneeBa, KOTOpbIi obecrneunBaeT
0o0yJaromuxcst OCHOBHOM y4eOHOH, y4eOHO-METOAMYECKOW ¥ HAYYHOH JIMTEpaTypoi,
HE00X0UMOM Ul opraHu3aluu o0pa30BaTeNBLHOIO Ipolecca o auctuminge. O6muii o0bem
MHorooTtpaciieBoro ponga MBI va 01.01.2025 r. cocraBnser 1 563 142 k3.

@®onp UBL[ pacnomaraer y4eOHOHM, y4eOHO-METOAMYECKOM M Hay4YHO-TEXHUYECKOU
JIUTEepaTypoil B popMe meyaTHBIX M DJIEKTPOHHBIX WM3/IaHUH, a TaKKe BKIIOYaeT Oo(pUIIMaTIbHBIE,
CHpaBOYHO-OMONMMOTpaduuecKre, CHEIUaTU3UPOBAHHBIE OTEYECTBEHHBIE M 3apyOe)HbIE
nepuonuyeckue W uHPopMmanuoHHele  u3manus.  WBL[  oOecmeumBaer  jmoctym K
npodeccuoHaIBHBIM 0a3aM TaHHBIX, HHPOPMALIMOHHBIM, CIIPABOYHBIM M MTOUCKOBBIM CHCTEMaM.

Kaxnplii oOyuatomuiicss obecriedeH CBOOOAHBIM JOCTYIIOM U3 JI000M TOYKH, B KOTOPOH
uMeeTcs JoCTynm K cetu MHTepHeT W K 9JeKTpoHHO-OuOimoreunoit cucreme (DBC)
YHUBepcuTeTa, KOTOpas COJEPKMUT pa3IMyHble M3/aHUS 10 OCHOBHBIM H3Yy4aeMbIM
JUCIUIUINHAM U c(OpMHpOBaHa MO COTJIACOBAHUIO C MpaBooOIaiaTeIsIMi y4eOHON U ydueOHO-
METOANYECKOH JINTepaTypBhl.

Jiga  Oonee MONHOTO M ONEPATUBHOIO  CIPaBOYHO-OMOIHMOrpaduueckoro
uHpopMannoHHoOro oociyxusanus B MBIl peannzoBaHa TeXHOJIOTHs DIEKTPOHHOM JOCTaBKU
JIOKYMEHTOB.

[TonHbIit TepedeHb HIEKTPOHHBIX HH(POPMALMOHHBIX PECYpPCOB, HCHOIb3yEMBIX B
nporiecce 00y4eHus, MPEICTaBICH B OCHOBHOM 00pa30BaTEIbHOM MporpamMmme.

11. MATEPHAJIBHO-TEXHUYECKOE OBECITEYEHUE JUCHUIIJIMHBbI

B cooTBercTBMM ¢ y4YeOHBIM IUIAaHOM 3aHATHA 10 jguciuiuimae «Kopposus
HeMemaniu4ecKux Mamepuanosy» MpoBOIATCS B OYHON (opMe U CaMOCTOSATENbHOUW paboThI
oOydJaromerocs.

11.1. OGopynoBanue, Heo6X0AUMOe B 00pa30BaTeJLHOM Mpolecce:

Kommsrorep co CpeIcTBaMU 3BYKOBOCITPOU3BEICHUS, MIPOEKTOP, DKpaH.
Crernuan3upoBaHHOE 000PYIOBaHUE JIJIsl IPOBEICHHUSI JIAOOPAaTOPHBIX padoT.
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11.2. YuyeOHO-HATIAAHBIC IOCOOMS:
KommiiekT mnpeseHTanuid K JEKIHMOHHBIM KypcaMm; HaOOpbl 00paslioB pazIHYHBIX
MaTEepPUaIOB U MTOKPBITHH.

11.3. Komnbrorepbl, HHGOPMAIHOHHO-TeIeKOMMYHUKAIIMOHHbIE CETH, ANINAPATHO-
NporpaMMHbIe U ay/IMOBU3YaJIbHbIE CPeACTBA:

IlepcoHasibHbIE KOMIIBIOTEPHI, JOKaJIbHAs CETh C BBIXOJOM B HMHTEpHET. lleuaTHble u
JNIeKTpOHHBIE  oOpa3oBaTelnbHble W UHGOPMAIMOHHBIE  pecypchl:  HMH(OpPMAIMOHHO-
METOJMYECKUE MaTepHalibl, ydyeOHble MOcoOMs IO IUCLUIUIMHE; pa3/laTOYHbI MaTepuan K
paszzeniaM JIeKIMOHHON JMCUUIUIMHBL;, Pa3faTOYHbI MaTepuan K MPAaKTHUECKUM 3aHITHUSIM I10
JUCLUIUIMHE. 3JIEKTPOHHBIE 00PAa30BaTEIbHBIE PECYPCHI: 3JIEKTPOHHBIE PE3EHTALMH K pa3/iesiaM
JEKIMOHHON JTUCHUIUIMHBI, y4eOHO-METOAMYECKHE pa3pabOTKU B  AJIEKTPOHHOM  BHJE;
CIIPaBOYHbBIE MaTEpUabl B IEYaTHOM U JIEKTPOHHOM BHUJIE.

11.4. IleyaTHbIE U JIEKTPOHHBIE 00pa3oBaTe/bHbIE U HH(POPMALIMOHHBIE PeCypPChI:
[lepcoHasibHble KOMIIBIOTEPBI, YKOMIUIEKTOBaHHbIE mnpourpeBareasiMu CD u DVD,
MIPUHTEP, IPOEKTOP, IKPaH; KOMMPOBAJIBHBIN anmnapar; JOKaJbHAas CETh ¢ BBIXOAOM B IHTEpHET.

11.5. IlepeyeHb JIMLEH3MOHHOIO POTPAMMHOI0 00ecIeYeHHus:
[lonHblii nepedyeHb JIMLEH3MOHHOIO IPOrPaMMHOI0 OOeCcledeHus IpeCTaBIIeH

B OCHOBHOI1 00pa3oBareIbHON IporpaMme.

12. TPEBOBAHUSA K OHEHKE KAYECTBA OCBOEHMUS ITPOI'PAMMBbI

HaumenoBanue ®opMbI U METOAbI
OCHOBHBIE MOKA3aTeJIH OMEHKH

pa3aesion KOHTPOJISI M OLEHKH
Paznen 1. 3naem:
Marepuabl, HCIIOJIb3yeMble | - COBPEMEHHbBIE U [IEPCIEKTUBHBIE OrneHka 3a
B TexHuke. BBenenue. KOHCTPYKIITMOHHBIE U (PYHKITMOHAIbHBIE | KOHTPOJIbHYIO padoTy
TpeboBanus k HEMETAJUIMYECKUE MaTEPHUAIIbL; Nel
nepcneKTUBHBIM - CBOMCTBA Pa3IMYHBIX TPYIII Orenka 3a pedepar
HeMeTAINYeCKUM HEMETAJUTMYECKUX MaTepUaIIOB; OneHka 3a PK3aMeH
MaTepHuaJiaM. - OCHOBHBIE KOPPO3HOHHBIE CPE/IBI,
Kuacenpukanusi 0CHOBHBIX CHOCOOHBIE YXYIIAaTh CBOMCTBA
THIIOB COBPEMEHHBIX HEMETaJUTMYECKOT0 MaTepuasa B
KOHCTPYKIMOHHBIX U MPOILIECCE €T0 IKCIUTyaTallluH;
(GYHKIIHOHAIBHBIX - 00acTv MPUMEHEHHUS
HeMeTALINYeCKHX HEMETAJUTMYECKUX MaTepUaIIOB;
MATEpPHAJIOB M KOMIIO3UTOB. | - CYITHOCTH MPOIECCOB KOPPO3ZHOHHOTO

pa3pyLICHHUs MaTEpUAIIOB U
MEePCIIEKTUBHBIE METObI 3aIUTHI
HEMETAJUIMYECKUX MAaTEPUATIOB OT
KOpPpO3HH.

Ymeem:

- CBSI3BIBATh (PU3HUECKHUE U
XMMHYECKHE CBOMCTBA MAaTEPUAJIOB U
MPOLECCHI, TPOTEKAKOIINE B HUX C UX
KOPPO3HUOHHOM CTOMKOCTBIO IIPH
B3aUMOJICVCTBUH C PA3TUUHBIMU
arpeCCUBHBIMU CpPEAAMU;
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- AHAJIM3UPOBATh CBOWCTBA
MaTEepHasoB;

- UCII0JIb30BaTh 3HaAHMsI TEOPETUUECKUX
OCHOB MaTEpUaIOBEICHUSA U
TEXHOJIOIMH COBPEMEHHBIX MaTEPHUAJIOB
IIPY PELICHUN KOHKPETHBIX
MIPUKJIAJHBIX 3aa4 3aLUThI OT
KOPPO3UOHHBIX pa3pyLICHMIA;

- aHAJIM3UPOBATH IPUUMHBI YXYILIEHUS
9KCIITyaTallUOHHBIX CBOMCTB
MaTEpUaJIOB U IIpesiaraTb
000CHOBaHHbIE BAPUAHTHI UX
yIy4LIEHUS.

Braoeem:

- HaBbIKaMH BbIOOpPA paliiOHaIbHOIO
METO/Ia 3alIUThl MaTepuaa B
3aBHCUMOCTH OT (PYHKITHOHAIBHOTO
Ha3HAYEHUs] MaTepUaJoB U
TEXHOJIOTUYECKUX TPeOOBaHUI K
1531 (S 15110

- HaBbIKaMU 110J100pa palMOHAIbHOM
3alUThl MaTepUasa OT KOPPO3UOHHOTO
paspyLIEHHs C LEIbI0 IPOIJICHUS €r0
CpOKa CITYXOBbI;

- COBPEMEHHBIMH HH(OPMAIIMOHHO-
KOMMYHMKAI[UOHHBIMU TEXHOJIOTUSIMU
U Cpe/ICTBaMHU IIpH pa3paboTke
TE€XHOJOTMYECKHUX IPOLIECCOB 3aALUTHI
COBPEMEHHBIX MaTEpUAIOB OT
KOPPO3MOHHOTO pa3pylIeHHUS;

- HaBBIKaMU pPabOThI C HAYYHO-
TEXHUYECKOH JINTEPaTypor U
HOPMAaTUBHOM JOKYMEHTAIUEN B
00J1aCTH MaTEePUAIIOBEICHUSI U 3aIIUTHI
OT KOPPO3HH, a TaKXkKe CIOCOOHOCTAMU
co0uparh, aHAIU3UPOBATh, 0000IIAThH
Hay4YHO-TEXHUUYECKYIO0 HH(POPMALIHIO O
TEMaTHKE MCCIIEI0BaHNUS.

Paznea 2.

BsaumoneiicTeue
HEMETAJUTMUECKUX MaTepUaIOB
C Pa3IMYHBIMU
KOPPO3UOHHBIMU CpeAaMu

3naem:

- COBPEMCHHBIE U ITEPCTIICKTUBHBIC
KOHCTPYKIMOHHBIE ¥ ()YHKIIMOHAIbHBIE
HEMETAJTNYCCKHE MaTEPHAITIBI;

- CBOMCTBA Pa3NUYHBIX TPYII
HEMETAJTHYECKIX MaTepHasoB;

- OCHOBHBIE KOPPO3UOHHBIE CPEJIbI,
CIOCOOHBIE YXY/IIIIATh CBOWCTBA
HEMETAITNYeCKOro MaTepuana B
MIPOIIECCE €ro IKCILTyaTaIlNu;

- 0051acTH MPUMEHEHUS
HEMETATNYECKUX MaTepHasoB;

- CYIIIHOCTH MPOIIECCOB KOPPO3UOHHOTO
paspynieHus] MaTepHaAIOB U

OueHka 3a
KOHTPOJIBHYIO paboTy
No 2

Ouenka 3a peepar
OreHka 3a dK3aMeH
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MEePCIEKTUBHBIE METO/IbI 3AIUThI
HEMETAJUIMYECKUX MAaTEPUAIIOB OT
KOPPO3HUH.

Ymeem:

- CBSI3BIBATh (PU3MUYECKHE U
XUMHUYECKHE CBOKMCTBA MAaTEPUATIOB U
IIPOLIECCHI, IPOTEKAOLIUE B HUX C UX
KOPPO3HUOHHOM CTOMKOCTBHIO TTPH
B3aUMOJICHCTBUM C Pa3IMUHBIMU
arpecCUBHBIMH CpEaMu;

- AaHAJIN3UPOBATh CBOMCTBA
MaTepHuaios;

- UCII0JIb30BaTh 3HAHMSI TEOPETUUECKUX
OCHOB MaTepUAJIOBEACHUS U
TEXHOJIOIMH COBPEMEHHBIX MaTEPHUAJIOB
IIPU PELIEHUH KOHKPETHBIX
MPUKJIAJHBIX 3a7a4 3alUThl OT
KOPPO3UOHHBIX PA3PYLICHUN;

- AaHAJIU3UPOBATh NPUUYMHBI YXYIIICHUS
AKCIUTyaTallMOHHBIX CBOMCTB
MaTepuasoB U Mpeiaratb
000CHOBAaHHbIE BAPUAHTBI UX
YIIYYILIEHHUS.

Braoeem:

- HaBbIKaMU BbIOOpPA paliiOHAIBHOTO
METO/1a 3alUThl MaTepuaia B
3aBUCHUMOCTH OT ()YHKIITHOHATILHOTO
Ha3HAYEHUS] MaTepUaJoB U
TEXHOJOTHYECKUX TPEOOBaHUH K
U3J1EIHIO;

- HaBBIKaMU TI0J1I00pa parmoHaIbHOM
3alUThl MaTepHasa OT KOPPO3HOHHOTO
paspyLIeHHs C LEIbI0 IPOIJIEHUS ET0
CpOKa CITYXOBbI;

- COBPEMEHHBIMH HH(OPMAIIMOHHO-
KOMMYHUKAITMOHHBIMH T€XHOJIOTHSIMU
U Cpe/ICTBAaMHM IIpH pa3paboTke
TE€XHOJOTHYECKUX MPOIIECCOB 3aLIUThI
COBPEMEHHBIX MaTEPUAIOB OT
KOPPO3MOHHOTO pa3pylIeHHUS;

— - HaBbIKaMHU pabOTHl C HAy4YHO-
TEXHUYECKON JUTEPATYPOU 51
HOPMAaTUBHOMN JIOKYMEHTalHUen B
00J1acCTH MaTepUaIOBEACHUS M 3aIIUTHI
OT KOPpPO3HUH, a TAKKE CHOCOOHOCTAMHU
cobupath, aHAIM3UPOBAThH, 0000IIATH
HAy4YHO-TEXHUYECKYIO0 HH(OPMAIIHIIO IO
TEMaTHKE MCCIIEIOBaHNUS.

13. OCOBEHHOCTHU OPTAHU3ALINU OBPA30OBATEJIbBHOT' O ITPOLECCA AJI51
HNHBAJINAOB 1 JINI C O'PAHUYEHHBIMUA BO3MOKHOCTAMMU 310POBbSA




OO0yyeHne WHBAIUAOB U JIMI C OrPAaHMYEHHBIMH BO3MOXKHOCTSIMH  37J0POBbS
OCYIIECTBIISIETCS B COOTBETCTBUH C:

— IlopsinkoM opraHu3alMil M OCYLIECTBICHHUS OOpa30BaTEIbHON JAESITEILHOCTU IO
o0Opa3oBaTelbHBIM TpOrpaMMaM — MporpaMmaM OakansaBpuaTta, MpOrpaMMaM CIICIHUATUTETa,
nporpammam Maructparypsl (IIpukaz Munoopuayku P® ot 05.04.2017 Ne 301);

— Ilonoxennem O TOPSAKE OpraHU3allMd W OCYIIECTBICHHS 00pa3oBaTeIbHOU
JESATEIbBHOCTH 10 00pa3oBaTeNbHBIM IMpPOTrpaMMaM BbICHIET0 00pa3oBaHUS — IpPOrpaMMaM
OakamaBpuaTta, IpOrpaMMaM CHCIHAIUTETa, MPOrpaMMaM MarucTparypsl QeneparibHOTO
rOCy/IapCTBEHHOr0 OIO/KETHOrO 00pa30oBaTEeNIbHOTO YUYPEXKACHUS BBICHIETO 00pa3oBaHUs
«Poccuiickuii XMMHUKO-TEXHOJIOTHYeCKUN yHHuBepcuteT uMeHu .M. MenneneeBay», NpUHATHIM
pemienuem Ydenoro coeta PXTY um. JI.1. Menaeneesa ot 28.12.2022, npoTokon Ne 5;

— MeTroauyecKuMU PEKOMEHJANMUSIMH 0 OpraHW3allii 00pa30BaTEIBHOIO TMpoIlecca
JUisi  O0y4YeHMs HWHBAJIWAOB U JIMI C OrPAaHUYCHHBIMH BO3MOXHOCTSMHU 3/I0pOBbS B
00pa3oBaTeNbHBIX OPraHM3AlMSIX BBICHIETO O00pa30BaHUs, B TOM YHCIE OCHAIICHHOCTH
o0pa3oBaTeNbHOT0 Ipolecca (YTBEpKIeHbI 3aMmecTutereM Munuctpa odpa3zoBanusi U Hayku PO
A.A. KitumoBbeiM 0T 08.04.2014 Ne AK-44/058H).
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JlomosiHeHns1 M U3MeHEHHsI K padoyeil mporpaMmme M CHUAIINHbBI

«Koppo3usi HeMeTa/TTHYeCKHX MATePHAIOB»

OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl
22.04.01 MaTepuaJjioBeieHHe H TeXHOJIOTHH MATEPHAJIOB

MarucTepckas nporpaMmma

«AHHOBAITUOHHDIE MaTe€pHuaJbl U 3aIHUTA 0T KOPPO3UHU»

®opma 00yyeHUs: OUHASA

Homep
OcHoOBaHHE BHECEHUS
n3MeHeHus/ ConeprkaHue TOTOJTHCHHSI/ M3MEHEHUS
A3MEHEHUS/ NOIMOTHEHUI
JOIIOJIHEHUS

MIPOTOKOJI 3ace/laHus Y YeHOTO
1. coBeTra Ne oT

« » 20 .
IIPOTOKOJI 3aceJaHusl Y YEHOT O
coBera Ne oT

« » 20 .
IIPOTOKOJI 3acejaHusl Y YEHOT O
coBera Ne oT

« » 20 .
IIPOTOKOJI 3aceaHus Y YEHOT O
coBera Ne oT

« » 20 .
IIPOTOKOJI 3aceaHusl Y YEHOT O
coBeTa No oT

« » 20 1.
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MuHHMCTEepPCTBO HAYKH M BbICcIIero oopasoBanus Poccuiickoii @enepanun
(denepanbHoe rocy1apcTBeHHOE OK0IKeTHOE 00pa3oBaTesibHOE YUpeKIeHne
BbICIIET0 00pa3oBaHUs
«Poccuiicknil XUMHMKO-TEXHOJIOTHYeCKHUI YHUBEPCUTET
uMmenn /I.A. MenaeneeBa

«YTBEPXKXIAEHO»
Ha 3ace/laHuy Y YE€HOTO COBETa
PXTY uwm. JI.1. Menaeneera

npotokod Ne 30 ot «30» utonst 2025 r.

PABOYASA IPOT'PAMMA JNCHUITVIMHBI

«Koppo3uoHHOE NOBeeHNEe HAHOCTPYKTYPHPOBAHHBIX MATEPHAJIOB)
HanpagjieHue moaAroroBKu
22.04.01 MarepuajioBeiecHUe M TEXHOJOIMHA MATEPHAJIOB
Marucrepckasi nporpamma

«I/IHHOBaHHOHHLle MaTEpHaJibl U 3alllMTa 0T KOPPO3UMN»

KBasnimpukanus «Marucrp»

Mocksa 2025



[Iporpamma cocraBieHa I.M.H., mpodeccopoM Kadeapbl MHHOBALMOHHBIX MaTEepHAliOB U

3amuThl oT kKoppo3uu KO.M. Kanyctunsim

[TporpammMa paccMOTpeHa U 0700peHa Ha 3acelaHuM Kadeapbl HHHOBAIIMOHHBIX MAaTePHaIOB U
3ammUThI OT KOppo3uu «29» ampens 2025 r., mporokon Ne 9.



1. IIEJIb ¥ 3AJJAYM U CIUTIIIMHBI

[IporpaMmma coctaBieHa B  COOTBeTCTBUM ¢  TpeboBanusimu  DeaepanbHOro
TOCY/IapCTBEHHOTO0 00pa30BaTEIBHOTO CTAaHJAApTa BBICHIETO OOpa3oBaHUS — MarucTparypa
10 HanpaBJeHUO TOATOTOBKU 22.04.01 Mamepuanoseoenue u mexmonouu mamepuanos
(®1OC BO), pexomenmanusiMu MeTOOUYECKON KOMUCCUHM W  HAKOIUICHHBIM  OIBITOM
NpenofaBaHusl JUCUUIUIUHB Kageopoil UHHOGAUUOHHLIX MAMEPUANO8 U 3AU{Umbl Om
koppo3uu PXTY um. [I.1. MenneneeBa. IIporpamMmma paccuuTtaHa Ha U3yYEHHUE IHUCIUILUIMHBI B
TE€YEHHE OJIHOTO CEeMEeCTpa.

Jucuunnuna «Koppo3uonnoe nosedenue HAHOCMPYKMYPUPOBAHHBIX MAMeEPUAIOB
OTHOCHUTCSI K dYacTd, (opMupyeMol y4acTHHKOM o0Opa3oBaTenbHBIX oOTHomeHuid b1.B.10.
JUCIUIUIMH y4eOHoro Tuiana. [IporpaMma AWCHMIUIMHBI TMPEAINONaraeT, 4ro oOydaromuecs
UMEIOT TEOPETHUECKYIO U MPAKTUYECKYIO MIOJrOTOBKY B 00JIACTH KOPPO3UH MaTEPHAIIOB.

Heap TUCHUNIUHBI — IPUOOPETCHNE 3HAHUN O MPUYMHAX BO3HUKHOBEHHS KOPPO3WH,
crocobax ee OOHapyXEHHS, BBISIBJICHUHM IOTEHIMAIBLHO OMACHBIX YCIOBHH 3KCILTyaTaluu
000pyI0BaHUs, BO3MOKHOCTU OMNPEACICHUS U BBIYUCICHUS IMPEANOIAracMoro Cpoka CIIyKObl
o0opysoBaHus U TPyOONPOBOJIOB, CO3JaHUU ONTHUMAIIBHBIX YCIOBHH ISl UX SKCILTyaTalluu,
OCYIIECTBIICHUH TIEPEX0/ia OT JEHCTBUM 1O YCTPAHEHUIO K TPOPHIAKTHIECKUM MepaM

3agauM QMCUMINIMHBI — U3yYE€HHE KOPPO3HMOHHOIO MOHHUTOpPUHIA PEAlbHBIX CHCTEM;
MOJIydeHUE 3HAHUM O KOHCTPYKIMM U KPUTEPHUSAX BBHIOOpA TATYMKOB B 3aBUCUMOCTH OT
KOHKPETHBIX YCJIOBHI IKCILTyaTallii; OCBOCHHE MOJIXO0B K BEIOOPY BO3MOXKHOTO OMpE/IeIICHUs
W BBIYHCICHUS MPEANOJIAracMOro CpOKa CIYXObl 00OpyIOBaHUS W  TPYOOIPOBOJIOB;
pPacCMOTPEHHE METOJIOB JJIEKTPOXMMHUYECKOW 3alUThl METAIMYECKHX COOPYXKEHHH U
KOHCTPYKIIMH, a TaK)Ke 000CHOBaHKE BHIOOpPA METO/1a 3aIUTHI

Hucuunnuna «Koppo3uonnoe nosedenue HAHOCMPYKMYPUPOBAHHBIX MAMEPUATIOBY
npenonaerca B 3 cemectpe. KoHTponb ycmeBaeMOCTH CTYIEHTOB BEACTCS IO NPUHSATOU B
YHUBEPCUTETE PEHTUHTOBOI crucTeMeE.

Pabouass mporpamMMa JHUCHUIUIMHBI MOXKET OBITh peajdn3oBaHa C NPUMCHCHHUEM
AIIEKTPOHHBIX 00pa30BaTENbHBIX TEXHOIOTUHA M AJIEKTPOHHOTO OOYYEHHUS TMOJHOCTHIO WU
YaCTUYHO.

2. TPEBOBAHMUS K PE3YJIBbTATAM OCBOEHUS IUCHUIIJINHBI

N3ydyeHne NUCHUIUIMHBI HAIPaBJIEHO HAa NPUOOpETEHHE CIEAYIOIMNUX KOMIeTeHUM u
HHAUKATOPOB MX JOCTHKECHUSA



Hqu)GCCHOHaHLHBIe KOMIICTCHIMU U UHIAUKATOPLI UX JOCTUKCHHUSA

OcHoBaHue
3anaya OObexT unu .
. Kon u Kon u HaumenoBanue (mpodeccronanbHbIN
npodeccuoHaIbHON o0nacTp
eATENBHOCTH SHAHIS HanmeHoBaHue [1K nHauKaropa goctumxenus 11K CTaHJapT, aHAJU3 OIbITA)
O060011IeHHBIE TPYIOBBIE QYHKIIHH
Tun 3ana4 npogeccnoHAIBLHOI 1eATEJIbHOCTH: HAYYHO-UCCJIe10BATEIbCKHU
1. Coop u | 1. Ocuoubie Tunsl | [IK-2 Cniocoben [1K-2.1. 3naet ciocoOsl Amnanu3 Tpe0oBaHUN K
CPaBHUTEIHHBIN COBPEMEHHBIX OCYIIECTBIISATh OIICHKH HAJIEKHOCTH U poeCCHOHAIBHBIM KOMITETCHIIHSIM,
aHaaM3 JaHHBIX O | KOHCTPYKIMOHHBIX | PAllMOHANbHBIN BEIOOP JIOJITOBEYHOCTH MATepUasIoB U | IPEIBIBISEMBIX K BBITYCKHUKAM
CYILIECTBYIOIIUX " MaTepHuaioB U KOHEUHBIX WU3/IeNIUI, UCTIOJIb3YSl | HAMPABIICHUS MIOJTOTOBKH Ha PHIHKE
TAMAX W Mapkax | QyHKIMOHAIBHBIX | ONTHMHU3UPOBATh X CBEJICHUS O B3aMOCBSI3H TpyZaa, 0060011eHne 3apy0eKHOTO OTbITA,
MaTepuasos, UX | HCOPraHUYIECKUX pacxoJ0BaHUE HAa OCHOBE | COCTaBa, CTPYKTYpHI U MIPOBEACHUS KOHCYJbTALUMA C BEAYIIIUMHU
CTPYKType 1 | (METALIMYECKUX U | aHAIM3a 3aJaHHbIX HKCILTyaTaI[MOHHBIX CBOMCTB. paboTtonarensimMu, 00beAMHEHUSIMHU
CBOMCTBAX, CIIOCO0ax | HEMETAIMUECKUX) | ycioBul akcmnyatauuu | [1K-2.2. Ymeer ocymiecTBiasaTh | paboTojarenei oTpaciu, B KOTOPOi
pa3paboTKM  HOBBIX | U OPTAaHHUYECKUX MaTEpUAJIOB, OLICHKU UX | pallMOHAJIbHBIN BEIOOP BOCTPEOOBAHBI BBITYCKHUKH B paMKax
MaTepUajoB ¢ | (MONMMEpPHBIX U HaJIeKHOCTH, MaTepUaIoB, ONITHMHU3UPOBATh | HAIPABICHUS IIOATOTOBKH
3aJlaHHBIMH YIIE€POIHBIX ) 9KOHOMHUYHOCTHU U UX PAaCcX0/IOBAHHE HA OCHOBE
TEXHOJIOTHYECKUMHU | MaT€pHUaJIOB; 9KOJIOTMYECKUX aHaJIM3a yCJIOBUMI [TpodeccuonanbHblil cTaHIAPT
u KOMIIO3UTOB U MOCJIEICTBHUI AKCILTyaTaIH, OIEHKU UX «CrennanucT B 00J1acTH pa3pabdOoTKH,
(YHKIIMOHATBHBIMA | THOPHTHBIX MIPUMEHEHUS HAJCKHOCTH, SKOHOMUYHOCTH | COIPOBOKJICHUS U HHTETPALIUU
CBOMCTBaMH MaTepuasos; 1 DKOJIOTHYECKUX TIOCIEACTBUN | TEXHOJIOTMYECKUX MPOLECCOB U
MPUMEHUTETFHO K | CBEPXTBEPABIX MIPUMCHCHHSI. IIPOU3BOJICTB B 001acTH
PELIECHHIO MaTepHUaJIoB; [1K-2.3. Bnaneer HaBbIKaMu MAaTEpUAJIOBEICHUS U TEXHOJIOTUH
IIOCTaBJICHHBIX 3a71a4 | HHTEIEKTYaJIbHBIX BBIOOpA U PAIIMOHAIEHOTO MaTeprajioBy, yTBEPKIACHHBIA IPUKa30M

C  HCIOJL30BaHHEM
0as TaHHBIX u
JUTEpaTypPHBIX
HCTOYHHUKOB;

2. Ananmms,
000CHOBaHHE U
BBITIOJIHEHHE

Y HAaHOMaTEepHUAaJIOB,
IIJIEHOK U
ITOKPBITHH;

2.
TexHonmornueckue
IIPOLIECCHI
IIPOU3BOJICTBA,

MCII0JIb30BaHUsl MAaTEPUAJIOB C
y4eToM TpeboBaHUs K
KOMILIEKCY (PU3HKO-
MEXaHUYECKUX U
IKCILTyaTal[MOHHBIX CBOMCTB,
BKJIIOUasi ’KOJIOTUYHOCTD U
HYKOHOMHUYECKYIO

MuHucTepcTBa TpyAa U COLMAIBHON
3amuThel Poccuiickonn @enepanuu OT
3.07.2019 Ne 4771.

B Pa3zpabotka, conpoBoxeHue u
MHTETpalys THHOBALMOHHBIX
TEXHOJIOTHYECKHX IPOIIECCOB B 00JIaCTH
MaTepUaIOBEIECHUS U TEXHOJIOIUU




TEXHUYECKUX 00paboTKu u 3¢ (HEeKTHBHOCTD. MaTepHuaioB (ypoBeHb KBamupukanuu — 7)
MIPOEKTOB B YaCTU Moau(UKaIIU

paloHaIbHOIO MaTepUasoB U

BBIOOpa MaTepUaIoB | MOKPBITHIL, neTanei

B COOTBETCTBUHU C U U3JENINN;

3aJlaHHBIMH o0opynoBaHue,

YCIIOBUSIMU IIPU TEXHOJIOTHYecKas

KOHCTPYHUPOBAaHUU OCHACTKa U

H3IEIINH, MIPUCTIOCOOIICHHUS;

MIPOEKTUPOBAHUH CUCTEMBI

TEXHOJIOTHYECKHUX yIpaBiIE€HUs

MIPOLIECCOB TEXHOJIOTUYECKUMHU

IIPOU3BOJICTBA, npoLeccaMu

00paboTKu 1

nepepaboTKu

MaTepuasos,

HETUIIOBBIX CPE/ICTB

JIA UCIIBITaHUMI

MaTepuasos,

noiry(habpuKaToB u

W3EIIAN

VYyactue B Texnonornueckue | I[IK-4. CnocoGen [1K-4.2. YMmeet aHanu3upoBath | AHaIN3 TpeOOBaHUMN K

OpraHu3alyu u MIPOLIECCHI OLIEHUTH (HaKTOPBI, KOPPO3UOHHOE COCTOSIHUE npodeccuoHaTbHBIM KOMITETEHIUSM,
IIPOBEJICHUU MIPOU3BO/ICTBA, MIPUYUHBI U CIIEJCTBUS o0opynoBaHus U MPEIbABISEMBIX K BBITYCKHUKAM
MPOEKTOB, 00paboTKu 1 KOPPO3HH PA3TUYHBIX s dexTuBHOCTH CITOCOOOB HAIpPABJIEHU MMOJITOTOBKH HAa PHIHKE
UCCIIeIOBAaHUM 1 MOJUPUKAIIH MaTepHalioB U 3alIUThI OT KOPPO3HHU C YUETOM | TpyJia, 00001IeHHe 3apyOe HOT0 OIbITa,

pa3paboOTOK HOBBIX
MaTepuaioB U
KOMIIO3HIINH,
HAyYHBIX U
MIPUKJIIATHBIX
SKCIIEPUMEHTOB I10

MaTepHaioB 1
MOKPBITHM, IeTAJIeN
W U3JICNIHI;
obopynoBaHue,
TEXHOJIOTHYSCKAS
OCHACTKa U

MTOKPBITHH,
OCYUIECTBIISATh
KOMIUJIEKCHBIN aHaJIu3
KOPPO3UOHHOTO
COCTOSIHHSI
00opyoBaHus U

HUX DKOJIOTHYECKOM
0€30I1acHOCTH,
MIPOTHO3UPOBATH
KOPPO3HMOHHOE MOBEICHUE
MaTepHaloB U KOHCTPYKIIHM,
BBIOMpATh ONTUMAJIbHBIN

MMPOBCACHUA KOHCYJ'II)TaHI/Iﬁ C BEAYIINUMU
paboTtonarensmMu, 00 AMHEHUSMHA
paboToaaTenei oTpaciii, B KOTOPOM
BOCTPEOOBAHBI BBIMTYCKHUKH B paMKax
HaIlpaBJICHUA ITOATOTOBKHU




CO3/IaHHIO HOBBIX npucrnocodneHus; | 3pQPEeKTUBHOCTH cnoco0 KOppo3noHHOM 3aumThl | [IpodeccnonanbHbIil cTaHAapT
IIPOLIECCOB CUCTEMBI CIOCOOOB 3aLIUTHI OT C IIPUMEHEHUEM COBPEMEHHBIX | «CIIENHaINCT MO 2JIEKTPOXUMHYECKON
IIOJIy4YEHUS U yIIpaBICHUS KOppO3HH, BHIOMpATh TEXHOJIOTUH U 3aIUTE OT KOPPO3UU JIMHEHHBIX
00paboTKu TEXHOJIOTUYECKUMHU | ONTUMAJbHBIN c10co0 MHHOBAIL[MOHHBIX MAaTEPUAIIOB | COOPYXEHHUH U OOBEKTOBY,
MaTepHUaJIOB, a TAKXKE | IIPOLECCaMU KOPPO3UOHHOM 3aIUTHI C YTBEPKICHHBIN ITPUKa30M MUHUCTEPCTBA
15631 (0505 MPUMEHEHUEM TpyJAa ¥ COLMaIbHOM 3aluThl Poccuiickoit
COBPEMEHHBIX @enepaunn ot 12.10.2021 Ne714H.
TEXHOJIOTUI 1 D Vnpasnenue cucremoi
MHHOBAIIMOHHBIX AIEKTPOXUMUYECKON 3alIUThl TMHEHHBIX
MaTEepHajIoB COOpY’KEHUH 1 00BbEKTOB (YPOBEHb
KB UKaImu — 7)
[TpodeccnonanbHbIi cTaHAAPT
«Crenuanuct B o01actu pa3paboTKH,
COIPOBOKICHUS U UHTErpaliuu
TE€XHOJIOTUYECKHUX IIPOLECCOB U
IIPOU3BOJICTB B 00acTH
MaTEpUaIOBEIEHUS U TEXHOJIOTUN
MaTepUajIoBy, YTBEPKIEHHBIN IPUKa30M
MuHucTepcTBa TpyAa U COLMAIBHON
3amuThel Poccuiickont @enepanuu ot
3.07.2019 Ne 477m.
B Pa3paboTka, conpoBoXIeHUE U
MHTETpalys THHOBALMOHHBIX
TEXHOJIOTHYECKHX IPOLIECCOB B 00JIaCTH
MaTEpUAIOBEIEHUS U TEXHOJIOTUN
MaTepHaioB (ypoBeHb KBauukanuu — 7)
VYyacrue B Texnonornueckue | I1IK-6 Crnocoben ITK-6.1. 3naet TpeboBaHus K Amnanu3z TpeboBaHUi K
OpraHu3alyu u MIPOLIECCHI OTIpeesATh (GYHKIIMOHATIBHBIM U npodeccuoHaTbHBIM KOMITETEHIUSM,
IIPOBEIECHUU IIPOU3BOJICTBA, (GyHKIMOHATIBHBIE U KOPPO3UOHHBIM IPEIBABISAEMBIX K BBIITYCKHUKAM
MIPOEKTOB, 00paboTKu U KOPPO3UOHHbIE XapaKTepUCTUKaM HaIpPaBJIEHUS IOJIFOTOBKU Ha PhIHKE
UCCIIEIOBaHUI U MOJIU(UKAIIH XapaKTEPUCTUKU 000pyI0BaHUsl, MAaTEPUAJIOB M| TpyJia, 006001IeHHEe 3apyOeKHOT0 OIbITA,
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pa3paboTOK HOBBIX
MaTepuasoB U
KOMITO3HITNH,
HAy4YHBIX U
MIPUKJIATHBIX
HKCIIEPUMEHTOB 10
CO3/IaHUIO HOBBIX
MIPOLIECCOB
MOJTYYCHUS U
00paboTKu
MaTEepHaJIOB, a TAKKE
7631 (105051

MaTepuasoB U
MOKPBITHM, IeTaJIeH
" U3JICTNH;
obopynoBaHue,
TEXHOJIOTHYECKas
OCHACTKa U
MPUCTIOCOOTICHMS;
CHUCTEMBI
yIpaBiIeHUS
TEXHOJIOTHYECKHUMU
rpoieccaMmu

obopynoBaHus,
MaTepuasoB U
IIOKPBITUH, ONIPEACIIATD
UX COOTBETCTBHE
3asIBJICHHBIM
MOTPEOUTENHCKUM
XapaKTEePUCTUKAM;
OCYIIECTBISATH KOHTPOIIb
KadecTBa MaTepuajioB U
MOKPBITHH C
MIPUMEHEHUEM
W3BECTHBIX U
MOTH(PHUIIIPOBAHHBIX
METO/IOB UCTIBITAHUI

MOKPBITUH, CITIOCOOBI KOHTPOJIS,
a TaK)Ke PerJaMeHTHPYIOIUe
UX HOPMATHUBHBIC JJOKYMEHTHI.

[1K-6.2. YMeeT olieHUBATE
COOTBETCTBHUE
TEXHOJIOTHYECKOro IIpolecca B
00J1acTH 3aIUTHI OT KOPPO3HUH,
a TaKKe MaTepHuasoB U
000py10BaHUS COBPEMEHHBIM
TpeOOBaHUSIM C YUETOM
IKOJIOTHYECKOH 0€3011acHOCTH.

[1K-6.3. Bnageet HaBhIKaMU
TECTUPOBAHUS MAaTEPUAJIOB U
MOKPBITHH, pa3paboTKH
CTaHJapTOB Ha
TEXHOJOTMYECKHUE MPOIIECCHI
HAHECEHUS U METOJbI
KOHTPOJIS MAaT€pUajIOB U
MTOKPBITHI

IIPOBEJICHUS KOHCYJIbTALUN C BEAYILIUMU
paboTonaTessiMu, 00bEAMHEHUSIMHU
paboTtonareneii oTpaciu, B KOTOPOH
BOCTPEOOBAHBI BBITYCKHUKH B paMKax
HaIpaBJICHUS IOATOTOBKU
[Tpodeccuonanbublli cTaHAAPT
«CrenuanucT 1o JIEKTPOXUMUYECKON
3aIUTe OT KOPPO3UH JTUHEHHBIX
COOPYKEHHI B O0BEKTOBY,
YTBEPKACHHBIN prKazoM MUHUCTEPCTBA
TpyZla U COLMAIIBHON 3aIuThl Poccuiickon
®enepanuu ot 12.10.2021 Ne714H.

D Vnpasnenue cucremon
AIEKTPOXUMUYECKOM 3aIIUThI TUHEHHBIX
COOpY)KEHUI 1 00BEKTOB (YpOBEHB
KBaTH(pHUKALMN — 7)
[TpodeccnonanbHbIi cTaHAAPT
«Crienmanuct B 001acTu pa3paboTKH,
COIPOBOKICHUS U UHTErpaliuu
TEXHOJIOTUYECKHUX IIPOLECCOB U
IIPOU3BOJICTB B 001acTH
MaTEpUaJIOBEIEHUS U TEXHOJIOTUN
MaTepUajIoBy, YTBEPKIEHHBIN MPUKa30M
MuHucTepcTBa TpyAa U COLMAIBHON
3amuThl Poccuiickont Peaepanuu ot
3.07.2019 Ne 477m.

B Pa3paboTka, conpoBoxieHue u
MHTETpalys MHHOBALMOHHBIX
TEXHOJIOTHYECKHX IPOIIECCOB B 00JaCTH
MaTEpUaIOBEIEHUS U TEXHOJIOTUN
MaTepHaaoB (ypoBeHb KBamHpuKauu — 7)




B pe3ynbrate u3yueHus: AMCUUILIINHBI CTYACHT MarucTpaTyphl TOJIKEH:

3Hame: TPUHLHUIBI CO3/1aHUs 3AIIUTHBIX IMOKPBITUH CO CHEIHATbHBIMH CBOWCTBAMU;
0COOEHHOCTH KOPPO3MOHHOTO TOBEACHUS HAHOMOKPBITUH; BIMAHUE PA3IMYHBIX (PAaKTOPOB Ha
KOPPO3MOHHYIO ~CTOHMKOCTh HAaHOMAaTEpUAJIOB; OCHOBHBIE OKCIIEPUMEHTAJIBHBIE  METOIbI
WCCIICIOBAHMSI CTPYKTYPBI, (PU3NKO-XUMHUUYECKUX, MEXAHHUYECKUX H KOPPO3MOHHBIX CBOHCTB
HaHOIIOKPBITU.

Ymems: ananu3upoBaTh IMPOLECCHl, MPOUCXOIAUINE MpPU (HOPMHUPOBAHHH 3AIIMTHBIX
HAHOMOKPBITUH, TMOJYYEHHBIX pa3IMYHBIMM MeETOJaMH; OOOCHOBaTh BbHIOOp U cmocod
(dbopMHUpOBaHHsT HAHOIIOKPBHITHI B 60pHOE ¢ KOppO3UEH.

Braoemws: MeTogamMu OLIEHKM KOPPO3HMOHHOI'O MOBEICHHSI HAaHOMATepUaIOB MaTepHUajIoB
Y IIOKPBITUM B KOHKPETHBIX YCIOBUAX JKCILTyaTal[Uu.

3. OBBEM JINCOUILJIMHBI U BUIbI YYEBHOMN PABOTHI

O0BbeM TUCHHUILIHHBI
Bup yuyeoHoii padoTbl Axan. | Acip.
3E
q. q.

OO0masi Tpy10€eMKOCTb 1M CHUILTHHbBI 4 144 108
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHA: 0,94 34 25,5
Jlekuun 0,47 17 12,75
[IpakTuueckue 3ansatus (113) 0,47 17 12,75
CamocTrosiTesbHasi padora 3,04 109,6 82,2
KoHTakTHas camocTosiTelIbHas paboTa 0,2 0,15
CaMoCTOsTEIbHOE H3YUYCHHE Pa3/ICJIOB JUCIIUILUIMHBI 109,4 | 82,05
Buja koHTpOJS: 3adeT ¢ OEHKOH




4. COOEP)KAHUE JUCIUITJINHBI

4.1. Pa3aesnl TMCHUILINHEBI U BUABI 3aHATHI

Yacos
Ne [Ipaktu- | Camocros-
Pa3gen nuciuIninHabl
/1 Bcero | Jlekuuu | yeckue TeJIbHas
3aHATUSA | paborta
1 2 3 4 5 6
Pazoen 1 52 10 10 32
Koppo3nonHoe noBeeHne HAHOKPUCTAJUINYECKUX MAaTEPHAJIOB
1.1 | Koppo3usi 1 HaHOMaTepHUaJIbl: TEPMOJMHAMUYCCKUE U KHHETHYECKUE (DaKTOPBI. 12 2 2 8
1.2 | Koppo3noHHas CTOWKOCTh HAHOMATEPHAJIOB: BIMSHUE pa3Mepa 3epHa. 12 2 2 8
1.3 | Koppo3unoHHasi CTOWKOCTh HAHOMATEPHUAJIOB: YJICKTPOXHMHUYECKOE BO3/ICHCTBHUE. 12 2 2 8
1.4 | DnexkTpoocaxaeHue: YHUKAJIbHAS TEXHHUKA JIJIsl HAHOMATepUaJIoB 16 4 4 8
Paszoen 2 56 7 7 42
Hcnonb30BaHne HAHOMATEPUAJIOB B 00pb0e ¢ KOppo3Heid.
2.1 | 3ammTa OT OKHCIICHUS C HCIIOJIb30BAHHEM HAHOKPHCTAJUIMIECKUX CTPYKTYD. 10 2 0 8
2.2 | HaHomokpbITHs U1 YJIYYIICHHS KOPPO3UOHHO-MEXAHUYECKUX (TprOoxoppo3uoHHbIX) | 11 1 2 8
XapaKTePUCTHK MaTEPUAIOB
2.3 | CaMOBOCCTaHABIMBAIOIINECS HAHOTIOKPBITHS [T KOHTPOJISI KOPPO3HH. 11 1 2 8
2.4 | UHruGuTOphl KOPPO3UH Ha OCHOBE HAHOYACTHII. 13 2 2 9
2.5 | [lonmumepHbIe HAHOKOMITO3UTHI JIJIsl KOHTPOJISE KOPPO3HHU 11 1 1 9
Bcero yacoB: | 144 17 17 110




4.2 Conepxxanue pas3aesioB QM CIUATIINHbBI
Pazgen 1. Koppo3uonHoe noBegeHne HAHOKPUCTAINYECKUX MaTEePHAJIOB
1.1. Koppo3usi 1 HaHOMaTepHalibl: TEPMOJUHAMHYECKHE W KHUHETHYeCKHe (HaKTOPBHI.

TepMoaMHAMUKa W KHHETHKA KOPPO3UH SIBISIOTCS KIIOYOM K TOHUMAHUIO U pa3paboTke
HAaHOpPA3MEpHBIX MAaTEpUaIOB M MX OKCIUIyaTallud JUisl NpPeJOTBpAIleHUs Koppo3uu. B
YaCTHOCTH, HAHOpPa3MEpPHbIE pa3Mepbl MOTYT NPUBOIUTH K TaKOMy IOBEIACHHUIO ATHX
MaTepHajoB, KOTOpbIE OOBIYHO HE HAOIIOAAIOTCS B 00bEeMe. AKTYaJIbHOCTh HCIOJIb30BAaHUS
KUHETMYECKUX M TEPMOJAMHAMHUYECKUX COOOpa)X€HHMH Uil TralbBaHUYECKOH KOppo3uu
oOcyxnaercs. [IpoaHann3upoBaHO NPUMEHEHHE 3THUX OCHOB JJISl OIpPEICNICHUS] MOBEACHUS
KOppO3MH B CIUIaBaX W HaHOCHOsX. Koppo3moHHas CTOMKOCTh HAaHOMATEpUalOB: BIMSHUE
pasmepa 3epHa. OOcCyXJaroTcsl HEKOTOpble  (DaKTOpbl, BIUAIOIIME HAa  KOPPO3HUIO
HAaHOKPHUCTANIMYECKUX METAJIOB, TaKWe KaK TpaHHWIa 3epeH, aromMHas aupdy3us u
XapaKTEPUCTHKH pa3zaena (a3 Ha mpuMepe MUPKOHUS U €TO CIUIABOB.

1.2. Koppo3uoHHass CTOWKOCTh HAHOMATEPHUATOB: 3JIEKTPOXHMMHYECKOE BO3ICUCTBHE.
BnusiHue HaHOKpUCTAUIM3ALMM Ha IPOLIECC AKTUBHOTO PACTBOPEHUS B YCIOBUSAX KOPPO3HHU.
3aBUCHUMOCTh COCTaBa NACCUBHOM IJICHKH, THIIA €€ IPOBOAMMOCTH OT pa3Mepa 3epHa B Ipolecce
HaHOKpHcTam3auu. O0Cy)1at0Tcsl BOIIPOCHI JTOKAIbHON KOPPO3UH B ITUX YCIOBHSIX.

1.3. DnexTpoocaxeHue: YHUKalIbHas TeXHUKA JUIsl HAaHOMaTepuaioB. PaccmarpuBaroTces
OpakTU4eckue paboTbl B ATOM HAalpaBIEHUH. OJIEKTPOOCAXIEHHE HAHOMATEPUAIOB C
UCIIOJIb30BaHUEM CIEHHAJbHBIX METOJOB JJsi YMEHbIIEHUS pa3Mepa 3€pHa: TOKOBOE
UMITYJIbCHOE M OOpaTHO WMIYJIbCHOE OCAXJICHWE, MIA0JIOHHOE OCAXKACHUE, HCIOIb30BAHUE
nobaBok.  OOCyXITaercs  OCaXJACHHE  HAHOCTPYKTYPUPOBAHHBIX  METAJUIOB,  CILIABOB,
METAIIMYECKUX MAaTPUYHBIX KOMIIO3UTOB, MHOI'OCJIOMHBIX U OMOCOBMECTUMBIX MaTEPUAJIOB.

Pasznen 2. Ucnosib30Banue HAaHOMATepPHATIOB B 00pb0e ¢ KOppo3ueii.
2.1. 3ammTa OT OKHCIICHHS C HCIIOJIb30BAHUEM HAHOKPHUCTAJUIMYECKUX CTPYKTYP.

PaccmarpuBaroTcss KOMMEpPYECKH IKM3HECIIOCOOHBIE IyTH OOpabOTKM MarepuajoB IS
NOJY4YeHHUsST WM COXPAHEHHIO  YCTOMYMBBIX K  OKHCIACHHIO  KOPPO3HOHHOCTOMKHX
HAaHOKPHUCTAUTMYECKUX CIutaBoB. OOCyXIaeTcs BIMSHHE YyMEHBIICHUS pa3Mepa 3€pHa Ha
CEJIEKTUBHOE OKHCIICHHE CIUIABOB M POCT 3alIMTHBIX OKayinH, Takux Kak Al203 m Cr:03 Ha
BHEIIHUX TIOBEPXHOCTSAX TIPU TMOBBIIICHHBIX TeMIeparypax. M3mararoTcss pe3yibTaThl
UCCIICIOBAaHUI TIO0 Pa3pabOTKE YCTOMYMBBIX K OKHUCJICHHUIO CIUIABOB, CIUIABOB C OKCHUIHBIMH U
KEPaMUYECKHMHU MOKPBITUMHU C HAHOKPUCTAUTMUECKUMH M MUKPOKPUCTAJUIMYSCKUMHU 3€PHAMHU.
HaHonokpeiThss  JUIsi  yAydIIeHHs]  KOPPO3HOHHO-MEXaHMUYECKUX  (TPHOOKOPPO3UOHHBIX )
XapaKTEepUCTHK MaTepuajoB. PaccmarpuBaercss poib HaHOMATEpUANIOB B TPUOOKOPPO3UH,
KOTOpasi (POKYCHpPYETCsi Ha CIHOCOOHOCTH HAHOYACTHUI[ 00eCleunBaTh CMa3bIBalOMUi A(hPexT
HAHOCTPYKTYPUPOBAHHBIX TOKPBITHH, TaKMX KaK TEPMHUYCCKH HambUIeHHBbIC TMOKpbITHs FeCu/
WC-Co u WC-Co, snekrpoocaxaennsiii crutaB Ni-Co, Ni-Hano SiC, XUMHUYeCKH JTIETHPOBAHHBIH
Ni-P- HaHO-SIC-MOKpBITHSI ¥ HAHOCTPYKTYPHUPOBaHHBIA THTaH. Takke paccMaTpHBAIOTCS
OTPaHUYCHHUSI TI0 WCIOJb30BaHUsI HAHOYACTUI] M HAHOCTPYKTYPUPOBAHHBIX IOKPHITHH B
YCIOBUAX TPHOOKOPPO3UH.

2.2. CaMOBOCCTAaHAaBJIMBAIOIIUECS HAHOIMOKPBITUS IS KOHTPOJS KOppo3uu. B 3Tom
pazzene gaercs 0030p HAHOTEXHOJOTHMH Ha OCHOBE CAMOBOCCTAHABIMBAIOLIUXCS MOKPBITHUM.
OO6cyxaaroTcs pa3IUuHble TOUKH 3pEHHS Ha KOHLEMIMI0 CAMOBOCCTAHOBIICHHSI C TOUKU 3PEHUS
TEXHOJIOTHH HaHECEHUs MTOKPBITH. PaccmarpuBatores pa3uyHbIe CUCTEMBI
CaMOBOCCTaHOBJICHHS, COCTOSIIME W3 IIOBEPXHOCTHBIX IIOKPBITMM Ha OCHOBE CHJIAHOBBIX
MOKPBITHH, 30JIb-T€JIb TOKPHITHI 1 MPOBOIALINX MMOJIUMEPOB. NHIHOUTOPHI KOPPO3UU HA OCHOBE
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HaHouacTull. HaHoMarepuanel Kak HOCHTEIM HWHTHOMTOpPOB Kopposuu. PaccmarpuBarorcs
camoopraHusyromnecs HaHo(}a3bl Ha Pa3IMYHBIX MMOBEPXHOCTSX, TaKUX KaK OKCHJl HHUKEI,
OKCHJI MEIW W OKCHUJ >Kele3a, U MX BIUSHUE Ha KOPPO3HMOHHYIO CTOMKOCTh. [lomumepnbie
HAHOKOMITO3UTHI JUIsl KOHTPOJs Kopposud. OOCyXIawTcs TMOCIEAHUE TOCTHKEHHUS B
UCCJIEIOBAHUM AHTUKOPPO3UOHHBIX TMOJUMEPHBIX MOKPHITHH. BnusHue cTpykTypbl U
MeXK(pa3HbIX XapaKTEPUCTHK HAHOKOMIIO3UTOB Ha aHTUKOPPO3HOHHOE MOBEACHHUE MOJMMEPHBIX
MTOKPBITUH.
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5. COOTBETCTBHUE COAEPKAHUA TPEBOBAHUSAM K PE3YJIBTATAM OCBOEHUA JUCHUTIJIMHBI

Pa3zgen | Pasgen
Ne B pe3ynbTare 0CBOCHMS JUCHUILUIMHBI CTYIEHT JIOJIKEH: 1 5
3HaTh:
1 |- npuHIUOBI CO3AaHMS 3AIUTHBIX MOKPBITHH CO CIICIUAIBHBIMU CBOWCTBAMHU; + +
2 |— 0Cc00EHHOCTH KOPPO3HOHHOTO MOBEICHHS HAHOIOKPBITHI; + +
3 |- BIusHHE pa3IMYHBIX (HAKTOPOB Ha KOPPO3HMOHHYIO CTOMKOCTh HAHOMATEPHAJIOB; + +
4 |~ OCHOBHBIC OKCIEPHMEHTANLHBIC METOJbI HCCIENOBAHUS CTPYKTYpHI, (DUBUKO-XUMUYECKUX, MEXaHWYECKUX U + +
KOPPO3UOHHBIX CBOVICTB HAHOMOKPHITHUI
YMeTh:
5 |~ @HaIM3MpOBaTh NPOLECCHI, NPOUCXOAALME NPH (hopMUPOBaHUM 3AIUTHBIX HAHOMOKPBITUH, MOTYyYECHHBIX + +
pa3JIMYHBIMU METOJAMH;
Baanern:
6 |~ METOJaMM OLEHKH KOPPO3MOHHOIO TOBE/CHHMS HAHOMATEpPHANOB M IOKPBITUA B KOHKPETHBIX YCIOBHUSX + +
SKCIUTyaTaluu;
B pe3ynbrate 0cBOSHUS AUCHUIUIMHBI CTYACHT JOJDKEH MPUOOPECTH clenyoine (npodheccuonanvhle) KoOmMnemeHyuu U UHOUKAmMopsl Ux
OO0CHUIICCHUA:
Koa m naumenoBanue INK Koa u HaumeHoBaHue nHaukaropa nocruxenus IK
I1IK-2 CrocobeHn ocymectBiIATh | — JIK-2.1. 3Haer cmocoObl OLIEHKH HAaJEKHOCTH U JIOJITOBEUYHOCTH
PAalMOHANBHBIA  BBIOOD  MATEpUaoOB M| MaTepUaIOB U KOHEYHBIX W3JENHUH, MCIONB3Ys CBEIACHHS O B3aHMOCBS3H
ONTUMHU3UPOBATH MX PACXOAOBAaHUE Ha| cOCTaBa, CTPYKTYPHI U IKCIUTyaTallMOHHBIX CBOWCTB.
OCHOBE  aHauM3a 3aJaHHBIX  yCIOBHH | — [IK-2.2. YMeeT OCYHIECTBJIATH PAlMOHAIBHBIA BHIOOD MAaTEpHAJIOB,
OKCIUTyaTallul  MaTCPUATIOB, ONCHKM UX| ONTUMHU3UPOBATh HMX pACXOJOBAaHHE Ha OCHOBE aHaJIM3a YCIOBUU
7 |HaOCKHOCTH, SKOHOMMYHOCTH W | sKcInTyaTanuu, OILICHKH 1506 HAAECKHOCTH, SKOHOMHYHOCTH " + +

OKOJIOTNYECKUX MOCICACTBUN IPUMEHCHUS | 3KOJIOTUYECKUX MOCIIENCTBUM IPUMEHEHUS.

— IIK-2.3. Bmageer HaBblkaMM  BbIOOpa U pallMOHAJIBHOTO
HCIIOJIb30BaHUS MAaTepUalioB C Yy4YeTOM TpeOOBaHUS K KOMILIEKCY
(U3NKO-MEXaHWYECKMX M OKCIUIyaTallMOHHBIX CBOMCTB, BKJIIOYas
9KOJIOTHYHOCTh U IKOHOMUYECKYIO 3 (PEKTUBHOCTb.
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— IIK-4. CnocoOeH OIEHUTH (aKTOPHI,
OPUYMHBI W CIEACTBUS  KOPPO3HH
pPa3NUYHBIX MaTepUAJIOB M  TOKPBITHH,
OCYIIECTBIISITh ~ KOMIUICKCHBIA  aHAIU3
KOPPO3HOHHOTO COCTOSIHUSI 00OpPYIOBaHHS
u 3(PGEKTUBHOCTH CIOCOO0OB 3alTUTHI OT
KOPpO3HH, BEIOMPATH ONTUMAIIBHBIN CIIOCOO
KOPPO3HOHHOH 3alIUThl C MPHUMEHECHHEM

— ITIK-4.2. VYmeer aHanu3upoBaTh  KOPPO3UOHHOE  COCTOSIHUE
obopynoBanus U 3(P(HEKTUBHOCTH CIOCOOOB 3alIUTBI OT KOPPO3UU C
y4E€TOM  HUX  JKOJOrMYeCKOW  0e30MacHOCTH,  MPOTHO3UPOBATH
KOPPO3MOHHOE TMOBEACHWE MAaTepUaJoB M KOHCTPYKUUH, BbIOUpAThH
ONTUMAIIBHBIA  CMOCOO0  KOPPO3MOHHOM  3alUTBl C TNPUMEHEHUEM
COBPEMEHHBIX TEXHOJIOTUH U MHHOBAIIMOHHBIX MAaTEPHUaJIOB

COBPEMEHHBIX TEXHOJIOTHI u
MHHOBAIIMOHHBIX MAaTepHUaJIOB

— TIK-6 Crocoben OIpEIEIISATh
(yHKIIMOHATILHBIC u KOPPO3UOHHBIE
XapaKTEPUCTUKU o0opynoBaHus,
MaTepUaloB M TOKPBITUH, OMPENEIATh UX
COOTBETCTBHUE 3asBJICHHBIM
MOTPEOUTEILCKUM XapaKTEePUCTHKAM;
OCYIIECTBIISTh KOHTPOJIb KayecTBa

MATEpHAIIOB U TMOKPBITU C MPUMEHEHUEM
M3BECTHBIX U MOAU(MUIIMPOBAHHBIX METOIOB
HUCITBITAHUN

— [IIK-6.1. 3naer TpeOoBaHUs K (PYHKIHMOHAIBHBIM U KOPPO3UOHHBIM
XapaKTepUCTHUKaM OOOpy/l0BaHUs, MAaTepUalOB U IOKPBITUH, CHOCOObI
KOHTPOJIS, a TAKXKE PeriiaMeHTUPYIOIINE UX HOPMATUBHBIC JOKYMEHTHI.

— IIK-6.2. VYmMeer omeHHBaTh COOTBETCTBHE TEXHOJIOTUYECKOTO
mpouecca B 00JacTU 3alMThl OT KOPPO3UH, a TAKXKE MaTepualoB U
000py/OBaHUSl COBPEMEHHBIM TPEOOBAHUSM C YUYETOM 3KOJIOTHYECKOM
0€30MaCHOCTH.

— IIK-6.3. Bnaneer HaBbIKaMU T€CTUPOBAHUSI MATEPUAIIOB U MTOKPBITUH,
pa3paboTKK CTaHAAPTOB HA TEXHOJOTHMYECKHE MPOIECCHl HAHECEHHS U
METO/Ibl KOHTPOJISI MATEPUAIOB U OKPBITHIA
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6. IPAKTUYECKUE U JIABOPATOPHBIE 3AHATUSA

6.1. IlpakTHYecKue 3aHITUSA
IIpuMepHBIE TEMBI IPAKTUYECKUX 3AHATUM 110 JUCLUIUIMHE

No /it No Ayn. ConeprkaHue TPaKTUYECKUX 3aHATUM
TEMBI 4acoB
1 11 4 Koppo3ust HanomaTepralioB: TEPMOJIMHAMUYECKHEC U
KHHETUYECKUE (haKTOPHIL.
2 1.3 4 Koppo3nonHasi CTOMKOCTh HAHOMATEPHUAJIOB.
3 14 4 DNEeKTPOOCAKICHNE: YHUKAIbHAs TEXHUKA IS
HaHOMAaTepHaJIOB
4 2.1 1 3ammura OT OKMUCICHUS C UCIIOJIb30BaHUEM
HAaHOKPHUCTAJUIMYECKUX CTPYKTYP.
5 2.4 4 WNHruouropsl KOppo3uK Ha OCHOBE HAHOYACTULL.
Kontpoabubie padora Nel,2
Htoro 17

6.2 JlabopaTopHble 3aHATHSI
JlaGopaTopHbI€ 3aHATHUS HE TIPEAYCMOTPEHBI
7. CAMOCTOSATEJIBHASA PABOTA

CamocTosiTenbHas paboTa MPOBOAUTCS C LETbI0 YIAyOnIeHHus 3HAaHUM MO JUCIUILIMHE U
MpeayCMaTpPUBAET:

— O3HaKOMJICHHE U MPOpabOTKy PEKOMEHOBAHHON JTUTEPATYPhl, pabOTy C SJIEKTPOHHO-
OMOMMOTEYHBIMH CHCTEMaMHM, BKIIOYash TICPEBOABI NYyOJMKAIM W3 HAYYHBIX IKYpPHAJIOB,
UTHpYeMBbIX B 6a3ax Scopus, Web of Science, Chemical Abstracts, PUHII;

— TOCEUIEHUE OTPACIIEBBIX BHICTABOK U CEMUHAPOB;

— yuacrue B cemuHapax PXTY um. . MenneneeBa 1o TeMaTuke JUCLUIUIMHBI;

— TOJFOTOBKY K BBIMOJHEHUIO KOHTPOJIBHBIX PabOT MO MaTepuaty JEKIMOHHOTO Kypca;

— TOATOTOBKY K ca4e 3auema ¢ oyenkoil (3 ceMecTp) Mo AUCIMIUIAHE.

[InanupoBaHue BpeMEHHM HAa CAMOCTOSTEIBHYIO paboTy, HEOOXOJAMMOro Ha HU3Y4YCHHE
JTUCHUIIMHBI, CTyJEHTaM JIy4Illeé BCETr0 OCYIIECTBISTh Ha BEChb IMEPUOJ] H3YyUCHUS,
MpeaycMaTpuBas IMpPU 3TOM PETYIIPHOE NOBTOPEHUE MPOIJAEHHOrO0 Marepuana. Marepuadn,
3aKOHCIIEKTHPOBAHHBIA Ha JICKIMIX, HEOOXOAMMO pEryJspHO JOIMOJHATH CBEACHUSIMHU U3
JUTEpaTypHBIX HMCTOYHHUKOB, TIPEJICTaBICHHBIX B paboueld mporpamme. Ilpu pabore c
YKa3aHHBIMH HMCTOYHHUKAMHU DPEKOMEHAYETCS COCTaBJIATh KPAaTKUM KOHCIEKT MaTrepuaia, ¢
00s13aTenbHBIM (PUKCUpOBAaHUEM OUOIHOrpadUUECKUX JaHHBIX HCTOYHHKA.

8. MPUMEPBI OHEHOYHBIX CPEJACTB J1JIsI KOHTPOJIA
OCBOEHMSA JUCHHUAIIJIMHBI

CoBOKyIHasE OIIGHKa IO JUCITUIUIMHE CKJIAJIBIBACTCS W3 OICHOK 3a BBIMOJHECHUE
KOHTPOJBHBIX paboT (MakcumanbHas orenka 20 OamnoB), Hamucanwe pedepaTta U €ro
npe3eHTanus (MakcuManbHas oreHka 40 6aiioB).

8.1. IIlpumepHas TeMaTHKA pedepaTHBHO-AHATUTHYECKOIH PadoThI.
Ilepeuensv npumepnvix mem.

1. HpI/IMCpH KOPPO3HUOHHOTI'O ITOBCACHNUA HAHOMATCPUATIOB.
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2. Tlpumepsl KOPPO3UOHHON CTOMKOCTH HAHOMATEPHAJIOB: BIMSHUE pa3Mepa 3epHa.

3. Meronsl MOMy4YEeHUS HAHOKPUCTAUIMYECKUX MaTepuajoB M HMX BJIMSHHE Ha
KOPPO3MOHHOE MOBE/IEHNE HAHOIIJICHOK.

4. Ilpumepbl BIUSHUS HAHOKPUCTAJUIM3ALMM Ha IPOLECC AKTUBHOIO pAcTBOPEHHUS B

YCIIOBUSAX KOPPO3HH.

[Tpumeps! maccUBUPYIOMIEH CIOCOOHOCTH HAHOKPHCTAITMUYECKUX MAaTepHAIIOB.

3aBUCHUMOCTh COCTaBa IMACCUBHOM IJICHKH, TUIIA €€ MPOBOAMMOCTH OT pa3Mepa 3epHa B

IIpOLIECCE HAHOKPUCTAIIIM3ALUH.

7. Ilpumepsl TOKaJIBHON KOPPO3HsI HAHOMATEPUATIOB.

8. IIpumepsl OKHCIUTEIHHON CTOMKOCTH HAHOKPUCTAJUIMYECKUX METAIJIOB U CILJIABOB.

9. 3ammTa OT OKHUCIIEHHUS C UCIOIb30BaHNEM HAHOKPUCTAJUIMYECKUX CTPYKTYP.

10. BricokoTemmneparypHble CTOHKHE K OKHCICHUIO METAJUNINYECKHE HAHOMOKPBITHSI.

11. Kepamuueckue MOKPBITUS AJIsl BLICOKOTEMIIEPATYPHOIl 3aIIUTHI OT OKUCICHUS

12. DnexTpoocakaeHNe: YHUKATbHAS TEXHUKA JJI1 HAHOMATEPHAIOB (IIPUMEPHI).

13. Pons HaHOYACTHII B TPHOOKOPPO3UH.

14. Ilpumepsl HAHOIIOKPBITHS JUIst YIyULIEHUS KOPPO3UOHHO-MEXAHUYECKUX
(TpuOOKOPPO3UOHHBIX ) XapaKTEPUCTHK MaTEPUATIOB.

15. Hanomarepuaiibl Kak HOCUTEIIM HHTHOUTOPOB KOPPO3UH.

16. HaHOKOHTEHHEPHI B TOKPBITHSIX.

17. IloBepxHOCTHO-MOAM(PUIIMPOBAHHBIE HAHOYACTULIBI KAK HHTMOUTOPBI KOPPO3HUH.

18. 3071b-renb HAHOMOKPBITUS JISI KOPPO3ZUOHHOW 3aIUTHI.

19. ITonumepHbIe HAHOMOKPBITHUS JJISI KOHTPOJIS KOPPO3HH.

20. HaHOMOKPBITHS 1S 3aIIMTHI a9POKOCMUYECKHX CILIaBOB.

21. HaHOCTpYKTYpHUpOBaHHBIE OMOMAaTEpHAIIBI.

22. HanokoHTeWHEepHl Ha MOJIUMEPHON OCHOBE.

23. HaHOKOHTEHHEphl Ha OCHOBE HEOPraHWYECKHX MAaTepPHajioB MOAU(DUIIMPOBAHHEIE
MHOTOCJIOMHBIMU MOJUAIIEKTPOIUTAMH.

24. Tlpumepsr AHTUKOPPO3UOHHOM 3P HEKTUBHOCTH MTOKPBITHS, coJieprKaIInx
HAaHOKOHTEHHEPBHI.

25. CaMOOpraHM3yIOIIKECs] HAHOTUICHKH Ha HUKEJIEBOW U METHON TTOBEPXHOCTSIX.

oo

8.2. [IpuMepbl KOHTPOJIBLHBIX BOMPOCOB /IS TEKYIEr0 KOHTPOJIsI 0CBOEHHS THCIUTITHHBI
Jlis Tekymero KOHTPOJS MPEAyCMOTPEHO 2 KOHTPOJBHBIX paboThl. MakcumanbHas
OIIEHKA 32 KOHTPOJIbHBIE padboThl 40 O6aioB, mo 20 0auioB 3a Kaxayro.

KourpoJanHas padora Ne 1

BapuanTt TectoBbix Bonpocos (Tect 1)

1. B ueM 0COOEHHOCTH HCMONB30BaHUS auarpamm Ilyp0d ans HaHOKPUCTAIUTMUECKUX
MaTepuainoB?
e [IpomexxyTo4HbIE IPOAYKTHI, UX CTAOUIBHOCTD WJIK MOPUCTOCTh HE YUUTHIBAIOTCS.
e (CBoOopanas sHeprusi 00pa30BaHMs HAHOKPUCTAJUIMUECKOTO KJIACTEpa OTIWYAETCS OT
CBOOOIHOM PHEPTHH MAaCCUBHOTO MaTepHaa.
e (OOmas Koppo3usi mMarepualia MOKET ObITh HE3HAUMTEIbHOW B TEUYCHHE MEPHOJa,
MPEIIIECTBYIONMETO (POPMUPOBAHHIO KOHEYHOTO MPOJTYKTA.
2. OTmeTbTe, Kakasg W3 MEPEUYUCICHHBIX CTaAWid OTHOCUTCS K CTaJdd PACTBOPEHUS
Mertaiia?
® MeTaJul JIETKO TepsieT CBOM DJIEKTPOH HEMIOCPEICTBEHHO B OKPYKAIOMIIYIO cpeny Oe3
00pa3oBaHUs KaKOK-JIMOO MJICHKU Ha €€ TTIOBEPXHOCTH.
e Ha TOBEPXHOCTH MeTalja oOpa3yrTCs TMOPUCTHIE TOBEPXHOCTHBIC MPOIYKTHI
OKCHTHIPOKCH/IA.
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e Ha MOBEPXHOCTH MeTajia oOpa3yeTrcsl IUIOTHAas OKCHIHAs IUIGHKAa B pe3yjbTare

peaKIMK MEX1y HOHAMH METaJlJla U OKCUTHAPOKCU/IA.

Uem ompenensercss CKOPOCTbh KOPPO3UHM MeETaula B IPUCYTCTBUM IOPUCTOM WIIHU

KOMIIAKTHOM TIJICHKHU ?

® [IPOBOJUMOCTBIO IIJICHKH

® CKOPOCTBIO IIACCUBALUHU IIJIEHKH

® CTPYKTYpPOH UM CTaOMIBHOCTBIO TUIEHKU

HanoxkpucTasuu3sanus MeTauioB/CIijIaBoB

®  YBEIIMYMBAET CKOPOCTh KOPPO3UH ISl aKTUBHBIX METAILJIOB

® YMEHBIIAET pa3Mep 3€pHa U YBEJIMYMUBACT CKOPOCTh KOPPO3UU IMACCUBHBIX
MaTepHUaoB

® yMEHbBIIAET KOJHMYECTBO aJACOPOMPOBAHHBIX HMOHOB XJIOpA Ha IOBEPXHOCTH
Marepuana

B cooTtBeTcTBHM € ypaBHeHHMEeM Barnepa aiis CeJI€KTUBHOTO OKUCIICHHS

e  yBeJMuYEHHUE BHEIIHEH MU dy3un Jerupyromero 31eMeHTa YMEHbIIUT MUHUMAJIbHOE
COJIep’)KaHUEe PACTBOPEHHOTO MeTaia JIsi 0O0pa30BaHUS IKCKIIO3UBHOW BHEITHEH
OKCHUJTHOM TUUICHKHU

e ymeHblleHHEe AUPPY3UHM  BHYTPb  KHCIOpOAA  CHOCOOCTBYET — YIYYIICHHIO
BBICOKOTEMIIEPATYPHON KOPPO3HUOHHON CTOMKOCTH IMOACTHIIAOIINX ITOJIOKEK

B 4ém oTnmumMe KMHETHKH BBICOKOTEMIIEPATYPHOTO OKUCIEHUS HAHOKPUCTAIIIMYECKUX

(HK) u mukpoxpucramumyeckux (MK) cruiaBo?

e xunHeruka MK crutaBoB momuuHsieTcs: mapaOonuecKoil 3aBUCHMOCTH, B TO BpeMs
kak g HK cninaBoB mapabonnyeckasi 3aBUCUMOCTh XapaKTepHa JIMIIb B HAYaJIbHBIH
IIEPUOJI BPEMEHH

e 0ojee BBICOKOW CKOpOCThIO OkucieHusi 3epeH MK crmaBa mo cpaBuennio ¢ HK
CILJIAaBOM OJTHOTO M TOT'O K€ COCTaBa

DKCcnepuMeHTaIbHbIE HAOMIOACHUS TTOKA3aJIM, YTO OKCHUJIHBIE TJICHKHU, 00pa30oBaBIINECs

HA HAHOKPUCTAJUIMUECKUX TOKPBHITUAX, OOBIYHO JAEMOHCTPUPYIOT Topa3fo Oosee

BBICOKYK0 YCTOMYMBOCTb K PpAaCTPECKMBAaHUIO M pACUICIUICHMIO, Y€M Te€, KOTOpbIE

00pa3yroTCsl Ha MUKPOKPHUCTAIIIMUECKOM cIuiaBe. YeM 3To 00yciioBieHo?

KakoBa  ponmb  MHOTrOCIOMHBIX ~ KEPAMMYECKHMX  IIOKPBITHM B YCIOBUSX

BBICOKOTEMIIEPATYPHOT'O OKUCIEHUS?

e cioucTas CTpyKTypa 3¢ddexruBHO 3amensser TupQy3u0 KUCIOpoAa BHYTPb, UTO
IIPUBOAUT K YJYYIIEHUIO BBICOKOTEMIIEPATYPHOM KOPPO3MOHHOW CTOMKOCTH JUIs
MOACTUIAIOIIMNX MOI0KEK

e o0ecrneynBalOT YCTOHYMBOCTh K TEIUIOBOMY YAAapy W MOBBIMIAIOT AATE3UI0 MEXIY
TEPMHUYECKH BBIPAILICHHOW OKCHJIHOM IUIEHKOM U MOJUI0KKOW M3 CILIaBa

® HAHOpPA3MEPHBIC YACTHIBI MOTYT U3MEHATh MEXAHU3M IIEpEHOCAa MacChl B IIpoLEecce
OKHCIICHUS

Kakum xputepusiM TOJKHBI yIOBIETBOPATh KOMIIO3UTHBIE MOKPBITHS JUISL 3aIUTHI OT

BBICOKOTEMIIEPATYPHOI KOppo3un?

Bompoc 1 2 3 4 5 6 7 8 9 X

Basel 1 1 1 1 1 1 1 1 2 10

KonTpoJanHas padora No 2

Bapuant tectossix Bonpocos (Tect 2)

1. Vkaxwure, 94TO BIUSET HA 3apOABIIICOOpa30BaHIE HA TIOIJIOKKE MeTayia’?

Kpucramnaeckas CTpyKTypa HOJI0KKH
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VnenpHas cBOOOIHAS TOBEPXHOCTHAS DHEPTHUS
['eomeTpuyeckue pa3Mepsbl JEKTpoaa
2. M3BectHO, 4YTO pacmpeneicHUe pa3MEpPOB AJIEKTPOOCAKIACHHBIX KPHUCTAUIOB B

3HAYUTENIbHON CTENEeHU 3aBUCUT OT KHUHETUKU 3apoKIeHUs U pocTta. Kakue TuIibl
3apoxAeHUs KpucTamuioB Bel 3Haete? OnummuTe ux.

3. CornacHo ypaBHeHHIO KenbBHHA, Kakue MapamMeTpbl XUMHUYECKOTO M (DU3HUECKOTO
npolecca KOHTPOJIUPYIOT pa3Mep U YUCIO OCAKIACHHBIX siiep?

4. TloueMy MMITYyJIbCHOE 3JEKTPOOCAKIACHUE OKA3aJoCh OJHUM M3 Hanboisiee 3PPeKTUBHBIX
Croco0O0B U3TOTOBJICHUSI HAHOCTPYKTYPUPOBAHHBIX METANTMYECKUX TOKPBITUIA?

5. KakoBa orimuurtensHas OCOOCHHOCTh METOAA MMIYJIbCHOro obOpatHoro toka? Kakoit
s dexT naeT faHHas MeToIuKa?

6. VYkaxute, Kakue U3 MEPEUYUCICHHBIX METOJOB 3JIEKTPOOCAKICHHS METANIOB MO3BOJISIOT
MoJIy4aTh HAHOCTPYKTYPUPOBAHHBIEC METAIUNIMYECKHUE TTOKPHITUS?

DNeKTpoOocCakACHUE Ha TOCTOSHHOM TOKE
NMIybCHOE AIIEKTPOOCaXKICHHE
MeTto1 UMITyILCHOTO 0OPaTHOTO TOKA
DIEKTPOOCAKIEHHE C TOMOIIBIO 1a0JI0HOB
7. KakoBa ponp opranumyeckux 100aBOK B (OPMHPOBAHWH HAHOKPHUCTAJITUYCCKOM

CTPYKTYPBI IPU SJICKTPOOCAKACHUN METaJIOB?

O1neHOYHBI MaTepUall IO KOHTPOJIBHOM padote No2

Bompoc 1 2 3 4 5 6 X

\‘

Bauiet 1 1 1 2 2 1 2 10

8.3. Bonnpocsl /1 HTOrOBOr0 KOHTPOJIsi OCBOCHHMS IMCHHUILIHHBI (3 ceMecTp — 3auem ¢

OUEHKOIL)

buner BxitoyaeT KOHTPOJBHBIE BOMPOCHI MO BCEM pasjenaM paboyeil mporpammbl
JUCLIUIUIMHBI U cosiepkuT 2 Bompoca (1 Bonpoc — 20 6amios, 2 Bonpoc — 20 6aioB).

1. Hanortexnosorust u koppo3us.

2. Koppo3nonHoe noBeieHne HaHOMaTEPHUAJIOB.

3. Ponb HaHOMETEpHaIOB B KOPPO3UOHHOM 3aIlIUTE.

4. Koppo3ust u HaHOMaTepuanbl: TepMOAMHAMUYECKHE U KUHETHYECKHE (aKTOPHI.

S. Oco0eHHOCTH TEPMOAMHAMUKHN U KUHETUKH KOPPO3UH HAHOMAaTEpHAaJIOB.

6. Huarpamma [1yp63 u ee mpUMEeHUMOCTb JIsi HAHOMATEPHAJIOB.

7. Koppo3unonHasi CTOMKOCTh HAHOMATEPHAJIOB: BIUSHUE pa3Mepa 3€pHa.

8. @DaxTOopHl, BAUSAIOUIME Ha KOPPO3UI0 HAHOKPUCTAININYECKUX METAJIOB.

9. Koppo3nonHast cToiKocTh HAHOMATEPHAJIOB: JIEKTPOXUMHUUECKOE BO3/ICICTBHE.

10.  MexaHu3M KOpPpPO3UM HAHOKPUCTAUIUTHBIX MaTepHajoB.

11. Teopusa B3aMMOIENUCTBUS MEXJY I'PAHMUIEH 3€pPEH HAHOKPUCTAUIMYECKHX METAJUIOB H
JBUKEHHEM JJIEKTPOHOB.

12. BnusHWME HAHOKPHCTAUIM3AIMM Ha TMPOIECC aKTUBHOTO PACTBOPEHUS B YCIOBHSAX
KOpPpPO3HH.

13.  TlaccuBupyromas cCriocOOHOCTh HAHOKPHUCTAILTHYECKIX MaTepPHAaJIOB.

14.  3aBUCHMMOCTb COCTaBa MACCHBHOHM IUIEHKH, THUIIA €€ NMPOBOJAMMOCTH OT pa3Mepa 3epHa B
IIPOIIeCCe HAHOKPHUCTAIUIU3ALINH.

15.  JlokayipHas KOPpO3UsI HAHOMATEPUAIOB.
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16. Tepmudeckasi CTaOMIBHOCTh M CHHTE3 HAHOKPUCTALTHYECKUX METAJIOB U CIIJIaBOB.

17. Jlerpananus HAHOKPUCTAIUIMYECKUX METAJUIOB U CIUIAaBOB B OKPY’KAIOLLEH Cpelie.

18.  OxwucnurenbHas CTOMKOCTh HAHOKPUCTANIMYECKUX METAJIOB U CILJIABOB.

19.  3ammra OT OKHUCJIECHHUS C UCIOIH30BAHNEM HAHOKPUCTAIUIMYECKUX CTPYKTYD.

20. BnusHHMe yMEHBIICHHS pa3Mepa 3epHa Ha CEJNeKTUBHOE OKHCIICHHE CIUIaBOB M POCT
3aLIUTHBIX OKAJIMH.

21.  BsicokoTemmepaTypHble CTOWKHE K OKHCICHUIO METAJUTMUECKHUE TOKPBITHSI.

22.  Kepamudeckue NOKPBITUS 7151 BRICOKOTEMIIEPATYPHOU 3alIUThI OT OKUCIICHUS

23.  DneKTpoocaxJeHUE: YHUKAIbHAs TEXHUKA JJI1 HAHOMATEPHUaJIOB.

24.  DJEKTPOOCAKICHWE HAHOMATEPUATIOB C HCIOJIb30BAHUEM CIEIHAIBHBIX METOAOB IS
YMEHbILIEHUS pa3Mepa 3epHa.

25.  TokoBO€ UMIYJIBCHOE U OOPAaTHO UMITYJIbCHOE OCaX/ICHHE HAaHOMATEPHAIIOB.

26. [ITaG10HHOE OCaXKICHHE HAHOMATEPHAJIOB.

27.  Vcmonb3oBaHue 100aBOK MPH SIEKTPOOCAKICHIUH HAHOMATEPUAIOB.

28.  Poap HanoudacTuil B TpHOOKOPPO3UH.

29.  HaHONOKpHITUS UIS YJIYYIICHHs KOPPO3HMOHHO-MEXaHHUYECKUX (TPHUOOKOPPO3HMOHHBIX)
XapaKTePUCTHK MaTEpUAIOB.

30.  OrpaHuueHHs [0 UCIOJIB30BAHUS HAHOYACTHUI] U HAHOCTPYKTYPUPOBAHHBIX MOKPHITHHA B
YCIIOBUSX TPUOOKOPPO3UH.

31.  Hanomarepuainbl KaK HOCUTEIIA HHTHOUTOPOB KOPPO3HH.

32. HaHOKOHTEWHEpHI B TOKPBITUSX.

33.  IloBepxHOCTHO-MOAM(DUIIMPOBAHHBIE HAHOYACTHUIIH KAaK HHTHOUTOPHI KOPPO3HH.

34.  llepuii-akTHBUPOBAHHbBIE HAHOYACTHUIIBI KAK HMHTUOUTOPBI KOPPO3UH.

35.  OyHKIMOHAIBHBIE HAHOYACTHIIBI K HAHOCTPYKTYPHI B KAUECTBE HOCUTEIICH.

36. Buonmael Ha OCHOBE HAHOYACTHIL.

37.  CamocOopka HaHOIIJICHOK B KQ4eCTBE HHIHOUTOPOB KOPPO3HHU.

38.  CamoBoccTaHaBIMBAIOUINECS HAHOMOKPBITHS JIJIs1 KOHTPOJIS KOPPO3UH.

39.  Camoopranmsyroniiecss HaHO(a3bpl Ha pa3NUYHBIX IMOBEPXHOCTAX, TAKUX KaK OKCH]I
HUKEJIS, OKCUJT MEIU U OKCHJI ’Kelle3a, U MX BIUSHUE Ha KOPPO3UOHHYIO CTOUKOCTb.

40.  3o01b-TeIh HAHOTIOKPBITHS U KOPPO3HOHHOM 3aIUTHI.

41.  OpraHocWJIaHOBbIE U OOBIYHBIE OPTaHUYECKHE TOJTUMEPHBIE 30J1b-TEIEBbIE TOKPHITHSL.

42. [TonmMepHBIe HAHOTIOKPBITHS [T KOHTPOJISI KOPPO3HH.

43.  Metoabl cUHTE3a MOJIUMEPHBIX HAHOTIOKPBITH.

44.  HaHOMOKpPBITUSA AJIS 3aLIUTHl @3POKOCMHUYECKUX CILJIaBOB.

45.  HaHoCTpyKTypHpOBaHHBIE OHOMAaTEpHabI.

46. HanokoHTeHEPBI HA OCHOBE CIIOUCTBIX JBOWHBIX THAPOKCUIOB.

47.  HaHOKOHTelWHepbl Ha MOJIMMEPHOI OCHOBE.

48.  HaHOKOHTEWHEpHl Ha OCHOBE HEOPTraHMYECKUX MaTEpUaNoB MOIU(PHUIIMPOBAHHEIC
MHOT'OCJIONHBIMH TOJIUAJIEKTPOIUTAMH.

49,  AnTtHKOppo3uoHHas () (HEKTUBHOCTH MOKPBITHS, COJIEPIKAIIUX HAHOKOHTEHHEPHI.

50.  CamoopraHusyrouiyecs HaHOIUIEHKH Ha HUKEIEBOM U METHOM MOBEPXHOCTSX.

MaxkcuManbHOE KOJTMUYECTBO OaIIIOB 3a 3auem ¢ oyenkoii (3 cemectp )— 40 Gannos.
@DOHJ OIEHOYHBIX CPEJCTB NMPUBEACH B BHJE OTICIBHOTO JIOKYMEHTA, SBJISIONICTOCS
HEOTHEMJIEMOM YaCThI0 OCHOBHOM 00pa30BaTEIbHOM MPOTPAMMEI.

8.4. CTpykTypa u npuMepbl OUJI1eTOB AJIs1 3auema ¢ ouenkoit (3 cemectp).

[Tpumep OGunera i 3auema ¢ OyeHKoI:
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«Ymeeporcoaror Munucmepcmeo nayku u gvicuiezo 0opazosanus P@O

Poccuiickuii XMMHUKO-TEXHOJOTHYECKU YHUBEPCUTET

3as.xaenpoit MMu3K umenn JI.A. MenjeeeBa
Kadenpa vHHOBAMOHHBIX MATEPHUAJIOB M 3AIIIUTHI OT
(IToamucs) (T.A.Barpamsin) KOpPpPO3HH
« » 2025 . 22.04.01 — «MarepunajioBeseHne U TEXHOJIOTHH MATEPHAJIOB)

Marucrepckas nporpamma —
«/HHOBANIMOHHBbIE MATEPHAJIBI H
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Bujger Ne 1
1. OcobeHHOCTH TEPMOJAUHAMUKH U KHHETUKHA KOPPO3UU HAHOMATEPHAJIOB.

2. TokoBoe UMITYJIbCHOE U 00PaTHO UMIYJIbCHOE OCaXK/I€HHE HAHOMATEPHAJIOB.

9. YYEBHO-METOANMYECKOE OBECINEYEHHUE JUCHUIIJIMHbBI

9.1. PekomenayeMasi JuTepaTrypa
A. OcHoBHas1 JIuTEpaTypa

1. Hynak T.E., Kanyctun 1O.M., HoBukoB B.T. TeopeTnueckrne OCHOBBI 3JIEKTPOXUMHUYECKOM
KOPPO3UHU METAJJIOB U METOJIbI 3alUThI: yueOHoe mocodue. — M.: PXTY um. JI.U. Menzeneesa,
2013. - 147 c.
2. JlaGopaTopHBI MPaKTUKyM IO KOPPO3UM M 3alUTE METauioB: yueOHoe mocobue / H.I.
baxuucapaiiupsa [u 1p.]; pen. T. E. Lynak. - M.: PXTVY um. JI.1. Menneneesa, 2015. — 163 c.
3. Kanyctun, 0. U. HenpepsIBHBIN KOHTPOJIb KOPPO3UHU pabOTArOIIEro 000pyAOBaHUS: YUeOHOE
nocooue. — M.: PXTYVY um. JI.1. Menneneena, 2014. — 71 c.
4. Kanyctun HO0.1., Barpamsn T.A. Teopernueckue ocHOBBI Koppo3uu. Koppo3us meTamioB u

CIUIaBOB: Y4eOHO-METOIMYECKHEe U MeToAudeckue nocodbust Byza — M.: UznarensctBo PXTY,
2020. - 100 c.

Jlonoanumenvhan numepamypa
1. Olnyrep, M.A., Axorun ®.®., EpumoB E.A. Kopposus u 3ammra MeramioB: ydeOHOE
nocoOue JUIisi MeTAJUTYprUUecKuX crenuaibHocTel By30B. - M.: Metamnyprus, 1981. — 216 c.
2. Your I'T"., Pesu P.Y. Koppo3us u 6opn0a ¢ Heil. BBenenue B KOPpO3MOHHYIO HAyKy H
texHuky: [lep. ¢ anrn./Ilox pea. A.M. Cyxoruna. JI.: Xumus, 1989. — 456 c.
3. Kopposust u 3ammura OT Koppo3uu: yued. mocobue mins By3oB / M.B. Cemenona, I'.M.
®nopuanosny, A.B. Xopommnnos; nox pea. M.B. Cemenosoii. — M.: ®usmatiut, 2002. — 336 c.
4. lleBuenko A.A. XuMH4ecKoe CONPOTHBICHUE HEMETANIMYECKUX MaTepUalIoB M 3aIlMTa OT
Koppo3uu: yuebHnoe nocodue. — M.: Xumus; M: KonocC, 2004. — 248 ¢

9.2. PexoMeHyeMble HCTOYHUKH HAYYHO-TEXHUYECKOH nHGoOpManun
1. PazgaTouHbIN WILTFOCTPATUBHBIA MaTepUal K JIEKIUAM
2. Ilpe3eHTanuu K JeKIUIM

Kyphanv
1. FanpBaHOTEXHHKA U 00paboTka moBepxHocTH. ISSN 0869-5326
2. Kopposus: marepuansl, 3amuTa. ISSN 1813-7016
3. Corrosion Science. ISSN 0010-938X

4. IlpakTuka NpOTUBOKOPPO3nOHHOM 3amuThl. ISSN 1998-5738
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5. OU3UKOXUMHUS TOBEPXHOCTH U 3amntuta matepuayon (c 2008 r.). ISSN 0044-1856
6. Corrosion Engineering Science and Technology. ISSN 1478-422X

7. Corrosion Reviews. ISSN 03346005

8. Materials and Corrosion - Werkstoffe und Korrosion. ISSN 00432822

Hrnmepnem-pecypcol
http://bookfi.org/g/ - BookFinder. Camas Goiblias siekTpoHHas Oubnmuoreka pyHera. Ilowmck
KHUT ¥ KYPHAJIOB
http://www.rsl.ru - Poccuiickas I'ocynapcteennas bubnnoreka
http://www.gpntb.ru - TocynapcTBeHHas myOaryuHas HaydHO-TeXHUYECKass Oubnmnoreka Poccun
http://lib.msu.su - Hayunas 6ubimnoreka MOCKOBCKOTO rOCYJapCTBEHHOTO YHHBEPCUTETA
http://window.edu.ru - TlonmHoTekcToBast OMONHMOTEKAa YYEOHBIX W Y4EOHO-METOAMYECCKUX
MaTepuaioB
http://www.fips.ru/cdfi/fips2009.dll - Caiit ®UIIC. Uudopmarus o nareHTax
http://findebookee.com/ - morckoBas cucTema 1Mo KHUram
http://elibrary.ru - Hayunast snextponnas Oubiamnorexa

9.3. CpeacrBa obecneyeHUs1 OCBOECHM S AUCHUTIIUHBI
Jns peanuzanuu yueOHOM NpOrpamMMbl MOJTOTOBJICHBI CIEAYIONIUE CPEICTBa OOCCTICUCHHUSI
OCBOCHHUSA NUCHUIIJIUHBI:
- KOMIIBIOTEPHBIC MPE3CHTAIMN HHTEPAKTUBHBIX JICKIUH (8 mIT).

10. IEPEYEHb HH®OPMAIIUOHHBIX TEXHOJIOT' UM,
HNCHHOJIB3YEMBIX B OBPA3OBATEJIBHOM INPOLECCE

HNudopmannonnyro HOJIEPKKY U3Y4YEHUS JUCLUILINHBI OCYILIECTBIISET
Nudopmanmonno-o6udamoreunsiii nentp (MbBL)) PXTY wum. .M. MenaeneeBa, KOTOpPBIH
oOecrieynBaeT OOY4YaIOUIMXCS OCHOBHOW y4eOHOH, y4eOHO-METOAMYECKOH W HayYHOH
JUTEepaTypoil, HeOOXOIUMON ISl OpraHu3aluyd 00pa30BaTEIBLHOrO MpoIlecca MO JTUCIUILIMHE.
O6mwmit o0beM MuorooTpacieBoro ¢pouaa MBI va 01.01.2025 r. cocraBnser 1 563 142 k3.

@®onn UBL] pacnonaraer yuyeOHOH, yuyeOHO-METOIUYECKOM M HAay4YHO-TEXHHYECKOH
JUTEpaTypoil B (opMe MeyaTHBIX M JEKTPOHHBIX M3/IaHUH, a TaKKe BKIIIOYaeT Oo(pUIIMATIbHBIE,
CIpaBOYHO-OMONIMOrpaduueckre, CHelUaTU3uPOBaHHbIE OTEYECTBEHHbIE M 3apyOexHbIe
nepuonuueckue u  uHpopmanmonHeie  u3nanus. UWBL[  obecmeumBaer  jgoctynm K
npodeccuoHaIbHBIM 0a3aM TaHHBIX, HHPOPMALIMOHHBIM, CIIPAaBOYHBIM M TOUCKOBBIM CHCTEMaM.

Kaxnpiit oOyuatromuiicss odecrieueH cBOOOIHBIM JTOCTYIIOM U3 JHOOOH TOYKH, B KOTOPOM
uMeeTcss JocTyn K ceTh MHTepHeT M K »leKTpoHHOo-Oubnuoreynoil cucteme (OBC)
VYHuBepcutera, KOTOpash COAEPKHUT pa3IMYHble U3JaHUS 10 OCHOBHBIM H3y4aeMbIM
JUCLUIUIMHAM M C(pOPMHUPOBaHA IO COTJIACOBAHHUIO € MpaBooOIagaTe s iMi yueOHOH U yyeOHo-
METOMYECKON JTUTEPATYPHI.

Jns  OGojee TOJHOTO M ONEPAaTUBHOIO  CIPaBOYHO-OmOIMorpaduyeckoro u
uHpopmarnmonHoro obcmyxkuBanusi B UBL] peanu3oBana TeXHOJIOTHS DJIEKTPOHHON JOCTAaBKH
JIOKYMEHTOB.

[TonHblil mepedeHb HSIEKTPOHHBIX HWH(OPMALMOHHBIX PECYpCOB, HCIOIb3YEMbIX B
npoiiecce 00y4eHus, MPeICTaBlIeH B OCHOBHOM 00pa30BaTeIbHOM Mporpamme.

11. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI

B cooTrBercTBMM ¢ y4eOHBIM IUTAHOM 3aHATUS MO AucuuIUinHe «Koppo3uonnoe
noeedenue HAHOCMPYKMYPUPOBAHHBIX MAMEPUAnNee) TPOBOAITCI B (opMmMe IJIeKIud W
CaMOCTOSITEIbHON PabOThI 00YYArOIIETOCS!.
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11.1. O6opynoBanue, HeoOX0AUMOE B 00pa30BaTeJLHOM MpoIecce:
JlekumoHHass y4yeOHasi ayauTopusi, OOOpYyJOBaHHAs dJCKTPOHHBIMU CpEACTBAMHU
JEMOHCTpalMi (KOMIOBIOTEP CO CpPEACTBAMHU 3BYKOBOCIIPOM3BEICHHS, IMPOEKTOp, IKpaH) U
yaeOHOl MeOelbio; OnbanoTeKa, uMeromas padbovyre KOMIbIOTEPHBIC MECTa JJIsI MaruCTPaHTOB,

OCHAIIIEHHBIE KOMITBIOTEPAMU C JIOCTYIIOM K 0a3aM JaHHBIX U BBIXOAOM B MIHTEpHET.

11.2. YueOHO-HATISAHEIE IOCOOMS:
ITpesenrarus nekipu B PowerPoint

11.3. Komnbrorepbl, HHGOPMANMOHHO-TEJIEKOMMYHUKAIMOHHBIE CETH, ANINAPATHO-
NMPOrpaMMHbIE M ayJANOBU3YaJIbHbIE CPEACTBA:
[IepcoHanbHble KOMIIBIOTEPHI, YKOMILUIEKTOBaHHbIE mpourpeiBatenssMu CD u DVD,
NPUHTEPAMH W TPOTPAMMHBIMU CPEICTBAMH; TPOCKTOPHI W 3KpaHbI; HU(POBBIE KaMEpHI;
KONUPOBaJIbHBIE alllapaThl; JOKAJIbHAs CETh C BBIXOJOM B VIHTEpHET.

11.4. IleyaTHbIE U 3JIEKTPOHHBIE 00pa3oBaTe/bHbICe U HHPOPMALMOHHBIE PeCcypChI:
DJIeKTPOHHBIC IPE3CHTAIIMU K Pa3/iesiaM JISKIIMOHHOTO Kypca B PowerPoint.

11.5. IlepeyeHb JIMLEH3MOHHOIO POTPAMMHOI0 00ecIeYeHHus:
[lonHblii nepedyeHb JIMLEH3MOHHOIO IPOrPaMMHOI0 OOeCcledeHus IpeCTaBIIeH
B OCHOBHOI1 00pa3oBareIbHON IporpaMme.

13. OCOBEHHOCTHU OPTAHU3AILINU OBPA30OBATEJIBHOT'O ITPOLECCA AJIs1
HNHBAJINAOB 1 JINL C OI'PAHUYEHHBIMUA BO3MOKHOCTAMMU 31OPOBbAA

OOyueHne UWHBAIMJIOB M JIMII C OrPAaHUYCHHBIMM BO3MOXKHOCTSIMH  3JI0OPOBbSI
OCYIIIECTBJISIETCS] B COOTBETCTBHH C:

— IlopsakoM opraHuzalu M OCYHIECTBIEHHUS O0OpPa30BaTENbHONW JAEATENbHOCTH IO
o0Opa3oBaTeNbHBIM IIpOrpaMMaM — IMporpamMmaM OakanaBpuaTa, MporpaMMaM CIIEHHaJUTeTa,
nporpammam maructparypsl (Ilpukaz MunoGpuayku P® ot 05.04.2017 Ne 301);

— IlonoxeHnneM o0 TMOpsAKE OpraHu3allud W OCYILECTBIEHHS 00pa30BaTeIbHON
NeSITeIbHOCTH O 00pa3oBaTelbHBIM IpOrpaMMaM BbICIIEro 0Opa30BaHUS — IporpaMmam
OakanaBpuaTta, IporpaMMaM CHELHaTUTeTa, IporpaMMaM MarucTparypbl (QenepaibHOTO
rOCyJapCTBEHHOTO OO/DKETHOrO 00pa30BaTENbHOIO YUPEXKJIEHHUS BBICIIETO 00pa3oBaHUs
«Poccuiicknii XMMUKO-TEXHOJIOTHYECKU yHHUBepcuTeT nMeHu .M. MenneneeBa», NpUHATHIM
pemiennem Yuenoro coera PXTY um. /I.W. MenaeneeBa ot 28.12.2022, npotokon Ne 5;

— MeronnyeckuMu peKOMEHAALMSIMH IO OpraHU3alMi 00pa30BaTENbHOIO Mpoliecca
Ui OOy4eHHs MHBAJIUAOB M JIMI C OrPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3]I0pPOBbsl B
00pa30BaTeNbHbIX OpraHMU3allMsIX BBICIIETO O00pa30BaHUs, B TOM YHCIIE OCHAIIEHHOCTH
o0pa3oBaTeNnbHOro npolecca (yTBep:KIeHbI 3amecTuTesieM MuHucTpa oOpa3oBanus U Hayku PO
A.A. KiiumoBsiMm ot 08.04.2014 Ne AK-44/058H).
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JlonmosiHeHMs1 M U3MeHEHHsI K padodell mporpaMme I CIUAIINHbBI

«Koppo3nonHoe noBegeHne HAHOCTPYKTYPUPOBAHHBIX MATEPHAJIOB»
OCHOBHOI 00pa30BaTeJIbHON MPOrpaMMBbI
22.04.01 MarepuanoBeeHUE U TEXHOJOTHMH MaTEpUATIOB
MarucTepckas rmporpamma
«VlHHOBaIIMOHHBIE MAaTE€PHAJIbI U 3alIUTa OT KOPPO3UI»
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