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Pabouyto mporpammy coctaBui(u):
Houent xadhenpsr HMuM, x.1.H. Mypatkun [".B.

(OondcHocmy, yueHoe 36anue, cmenensb, Pamunus 1.0.)

(Oondicnocmy, yuernoe 36anue, cmenetsb, Qamunus U.0.)

PenenzupoBanue paboueii mporpaMMbl TUCHUTUIMHBL:

X OTcyTCTBYET

Peniensent

(OoavicHOCmb, yueHoe 36anue, cmenenb, Pamunus 1.0.)

Pabouas mporpamma qucHMIUIMHEBI cocTaBieHa Ha ocHoBaHuu GI'OC BO u yuebHoro miana
HanpasyieHus: noarorosku 22.03.01 MarepuanoBeieHHE U TEXHOJIOTUN MaTEPUAJIOB

Cpok peiicTBus padoueil mporpaMMsbl AMCUMILIMHBI 10 «31» aBrycra 2024 r.

YTBEPXIEHO

Ha 3acenannu xadenps
((HaHOTCXHOHOFI/II/I, MaTCprUAIIOBCACHUC U MCXaHUKaY

(mporokout 3acenanus Ne 1 ot «30» aBrycra 2019 r.).



1. Ilean ocBOEHUN TUCIUILIHHDI

[lenb OCBOEHUS OUCLMIUIMHBI — OCBOCHME COBPEMEHHBIX MATEPUAIOB M CHEHHUAIBHBIX
MOKPBITUI, a TakKe TEXHOJOTMH HX TMOJYy4YeHHs, HEOOXOAMMBIX [UIsl 3aIIUThl H3ICIUN OT
KOPPO3HOHHBIX ITOBPEKICHHIM.

3ajgauu:

1. {aTh 3HaHHUs 00 OCHOBHBIX IOJOXKEHUAX TEOPHUH KOPPO3UU METAIIIOB;

2. Jlatb 3HaHUS 00 OCHOBHBIX THUIAX TaJbBaHUUYECKHUX, XUMUYECKHMX U JAKOKPACOUHBIX
MOKPBITUI;

3. BoIpaboraTh HaBBIKM pabOTBl CO CHEIHAIBHOM W CIPABOYHOM JIUTEPATYpoOH 110
TEXHOJIOTUSM IOJIyYEHUsI CIIEIUATIbHBIX HOKPBITUI U TEXHOJIOTHYECKOMY 000PYI0BaHUIO.

2. MecTto qucuuninnsbl B crpykrype OIIOITI BO

JIMCUMIUITMHBL ¥ TMPaKTUKA, HA OCBOGHUU KOTOPBIX Oasupyercss MaHHas JUCIUILIMHA!
«Maremarukay, «@Puszukay, «Xumus», «Mexanuka», «TexHONOrus KOHCTPYKIHMOHHBIX
MarepuanoB», «MaTepuajioBeleHHe UM TEXHOJOTHUs  KOHCTPYKIIMOHHBIX  MAaTe€pHaOB,
«MccnenoBanuss MarepuaioB  pU  paspylieHun», «MarepuanoBeAeHUEe NEPCHEKTUBHBIX
MaTepuaioBy, «Pa30Bble paBHOBECHS U CTPYKTYpPOOOpa30BaHUE.

HI/ICHI/IHHI/IHH H IIPAKTHUKHU, IJI1 KOTOPBIX OCBOCHHUC ﬂaHHOﬁ AUCHUITIIMHBI HeO6XO,I[I/IMO Kak
MNpeaAmCCTBYIOIICC: <<3aIIII/ITHBIG IOKPLITHA, «HoBrIe MaTCpHraIbl )51 TCXHOJIOTHHN»,
((QHGKTpOXI/IMI/I‘leCKaH Kpucrajuim3anuss MCETAJUIOB W CIIIIABOB», ((CHeL[I/IaJ'IbHBIG BOITPOCHI
MaTCpHAJIOBCACHUAY, «MexaHn4ecKue u (1)I/ISI/IIICCKI/I€ CBOMCTBA MaTCpHruaIOB», «MeTammn4ecKkue 1
HEMCTAJUIMYCCKUC  MAaTCpHUAJIbI», ((Hay‘{HO'I/ICCJICI[OBB.TCJIBCKEUI pa60Ta», «HpeI[I[I/IHJ'IOMHaH
IMPpaKTHUKa», «Htorosas rocyaapCTBC€HHasd aTTcCTalus).

3. IInanupyemsble pe3yJbTaThl 00y4eHHS

dDopmMHupyeMbIe H Nuaukaropsl
KOHTPOJINpyeMble AOCTUKEHH S IInanupyemble pe3ybTaThl
KOMIIeTeHIIUH KOMIIeTeHIHIT o0y4eHHUs
(KoJl 1 HAMEHOBAHUE) (K0J1 1 HAUMEHOBaHUE)

- CIOCOOHOCTh 3HaTh: XUMHUYECKUH COCTaB,
HCII0JIb30BATh B CTPOEHHE U CBOMCTBA HOBBIX
HCCIIEIOBaHUX U MaTepHAaJIOB U CIELUATbHBIX
pacuerax 3HAHUS 0 - MOKPBITUH; OCHOBHBIE COBPEMEHHbBIE
METOJIaX  HMCCIIEOBAHMUS, METO]Ibl IPEAOTBPAILIEHUS KOPPO3UU
aHalin3a, JAMArHOCTUKU U METaJJIOB IIyTEM HAHECEHHUS
MOJICIIMPOBAHUS  CBOWCTB raJibBaHUYECKUX, XUMUYECKUX U
BeUlecTB  (MaTepuasoB), JTAKOKPACOYHBIX TOKPBITHH,
¢buznueckux u YMeTh: BEIOpaTh ONTHUMabHBIN
XUMHUYECKUX Ipoleccax, METOJI MPOTUBOKOPPO3UOHHOMN
IIPOTEKAIOIINX B 3QIUTHL,

MaTepuaiax npu  Hux Biagers: MeTogukamu u
TOTydeHHH, 00paboTKe 1 TEXHOJIOTUSIMH 3aIUTHl METAJJIOB OT
MoaubuKaIu KOPPO3HH

(TIK-4)




4. CTpyKTypa u coaepkanue qucudmuimnnl | MaTepHasibl M crieluajibHble MOKPbLITHSA '

Moayab
(pa3neun)

yueOHoi
padoThI

Bun

HaumeHoBaHnue TeM 3aHATHI
(yueOHOii padoThI)

Cemectp

Oo0bem,

4.

Banabl

HNuTepakTus, 4.

®opMbI TEKYLIETO
KOHTPOJIA
(HanMeHOBaHHe
OLIEHOYHOT 0
cpeacTna)

Mopyas 1
OCHOBBI TEOPUH
KOPPO3HUU METAJIJIOB

Jlex

Jlexuus Nel OrmpenerneHne moHATHS "KOPPO3Us
MeTaIoB". DKOHOMHYECKAsl OLIEHKA KOPPO3UH
MeTau1oB. OCHOBHBIE IPUYHHBI KOPPO3UH METAJIOB.
Kitaccudukanuus KoOppo3nOHHBIX polieccoB. Exnnast
cucTeMa 3alUThl OT KOPPO3UH U CTapEHUS

Jlexnus Ne 2 T"'a3oBas koppo3us. MexaHu3M.
OO6pa3oBaHHe OKCHJIHBIX IUICHOK Ha IOBEPXHOCTH
METaJUIOB. Y CTOIUMBOCTD 3aIUTHBIX IUICHOK.
CkopocTb pocTa ImIeHKd. BomopoaHas koppo3susi.
Kap6onunbHas kopposus. Kopposust oT cepHHUCTBIX
coennHeHn. Kopposus B HE3IeKTpoIuTax.

Jlekums Ne3 DnexkTpoxuMuuecKast KOppo3us.
JIBOIHOM 3JIEKTPUYECKUI CIION. DIEKTPOAHbBIE
MOTEHIMAIbl . MeXaHU3M 1 KHHETHKa
NIEKTPOXUMHUUECKON KOPPO3UU. AHOTHAS U KaTOTHAS
nossipu3arus. BogopoaHas u kucinopoaHas
JIETIONAPHU3aIIHSL.

Jlekuus Ne 4 Koppo3uoHHbIE THATPAMMBI.
3aBHCUMOCTH CKOPOCTH PACTBOPEHHUS METAJJIIOB OT
cocTaBa pactBopa. [laccuBHOCTb. JIokanbHas
aHO/IHAsI AKTHBAIWS. BiusiHIEe BHEIIHUX 1
BHYTPEHHUX ()aKTOPOB HAa CKOPOCTH KOPPO3HH.
Kopposust MmeTamioB B mpUPOIHBIX Cpeliax.
AtmocdepHas kopposust. [louBeHHas, Mopckas,
OroXMMHUYECKas.

YcrHbIit onpoc
(cobecenoBanue)




Monayab
(pasznen)

Bun
y4eOHoi
padoThI

HanMeHoBanue TeM 3aHATHH
(yuedoHOl padoTHI)

Cemectp

Oo0nbem,

Banasl

HNHuTepakrus, 4.

DopMBbI TEKYLLET0
KOHTPOJIA
(HauMeHOBaHMe
OLICHOYHOI'0
cpeacTBa)

Jlex

Ip

Cp

Jlexnus Ne 5 Kopposus cruiaBoB Ha OCHOBE KeJe3a
U LIBETHBIX METAIUIOB U cI1aBoB. Kopposus
YTIEPOJUCTBIX U JETUPOBAHHBIX CTaJIEH.
Koppo3noHHas CTONKOCTb JIETHPOBAaHHBIX YYT'YHOB.
Koppo3sus anromrHueBsIx cruiaBoB. Kopposus
amoMuHus. Kopposus menu u ee crmasos. Kopposus
TUTAHA U €T0 CIIABOB.

1. XuMunueckue cBOHCTBAa METAJUIOB.

2. Koppo3usi B aeKTpouTax.

3. Koppo3us B HEaneKTpoIuTax.

4. Koppo3noHHas CTONKOCTh METAIJIOB U CIIJIABOB.
5. Koppo3us criiaBoB Ha OCHOBE JKelle3a.

NN DNDDN

VYeTHBII onpoc
(cobecenoBaHue)




DopMBbI TEKYLLET0

Monayab Bun . HanMeHoBanue TeM 3aHATHH Oo0nbem, KOHTpOIH
y4eOHoi . Cemectp Bbanasl | UHTepakTuB, 4.| (HAHMeHOBaHHUe
(paznen) (yueoHOii padoThI) .
padoThI OLICHOYHOI0
cpeacTBa)
Monyas 2 Jex Jlexnus Ne 6. MeToab! 3alIUTHI OT KOPPO3UH. 7 2 4
MeToabl 3aIIUThI Knaccudukarum MeTo 0B 3amuThL. M3MeHeHue
MallVH U annapaToB cocTaBa arpecCHBHOM cpepl. IHrHOUTOPHI
0T KOPPO3HHU Koppo3uH. KoHcepBamys MeTaton3Ienui.
DNeKTpoXUMHUYIEcKast 3anTa. [IpHHIMITEI 3aIUTHI.
Kartoxnas n npoTekTopHas 3amuTa. AHOIHASA
3aIInTa.
Jlexnus Ne7. 3amuTHble MOKpbITHA. OKCUIHBIE U 2
(hocdarHbie 3aIUTHBIC TUICHKH, METO (bl HAHECCHHS. V CTHBIH ompoc
JlakokpacouHsble OKpbITHsL. [loaroToBKa
(cobecenoBaHue)
MOBEPXHOCTH METalIa.
Jlekums Ne 8. Hemeramnueckue KOHCTPYKIMOHHBIE
marepuansl. [IpuponHble ¥ HCKYCCTBEHHBIC 2
CHJIMKATHBIE MaTepransl. Kepamuueckne
Marepuansl. Bsoxymue marepuaisl [lonimepHsle
marepuainsl. Kayuykn u pesunsl. PannonanbsHoe
KOHCTPYHPOBAHHE - BEIBOJI OTACIBHBIX Y3JIOB
KOHCTPYKIIMH U3 arpeCCUBHBIX CpEl.
6. MetayumniecKkue 3aliuTHbIE TTOKPBITHS 1 METOIBI KX
Mp HaHECEHUs. 2
7. IHrMOUTOPHI KOPPO3HHU. 2
8.  PazpaboTka  TEXHOJIOrMYECKOro  Ipolecca
HAHECEHUS 3aIIUTHBIX MTOKPBITHH. . 2
Cp 19,75
A 0,25
Hroro: 72




5. O6pa3oBaTe/ibHbIEe TEXHOJIOTHHU

B nacrosmem Kypce UCHOIb3yIOTCS CIIEAYIONe 00pa30BaTeIbHbIE TEXHOIOTHH:

1.TexHoMOTHS TPAAMIIMOHHOTO OOy4YeHHUsl (ITOTOKOBOE KOHCYJIBTUPOBAHHE, MPAKTHUECKUE
3aHATHUS, CAMOCTOATENbHAs paboTa).

2. O0Opa3oBarellbHbIC TEXHOJIOTHU C YaCTHYHBIM MPUMEHEHUEM METOJOB TUCTAHIIMOHHOTO
o0yueHusI (JICKIIHUN).

3. HTEepaKTHBHBIC TEXHOJIOTHH (J1a0OpaTOpHBIC PabOTHI: paboTa B MAJIBIX TPYIINax)

6. Meronuyeckue yKa3aHus M0 OCBOECHHIO U CIUTIIHHbBI

[Tpu moArOTOBKE K MPAKTUYECKUM 3aHSATHAM CTYJCHT JIOJDKEH:

- U3yYUTHh TEOPUIO MO T€ME NPAKTUYECKOTO 3aHATHUS, UCIOJIB3Yysl KOHCHEKT JIEKIUH W/Win
PEKOMEHIYEMYIO TEXHUYECKYIO JINTEPATypY;

- IOJTyYHTh 33JaHHE;

- 03HAKOMHTBCSI C METOAMKO BBHITIOITHEHUS 3aJaHNUS;

- O3HaKOMHTBCS C BOINPOCAMH ISl MMPOPAOOTKH MPAKTHUECKOTO 3aJaHUSI M OBITh TOTOBBIM
OTBETHUTH Ha HUX BO BPEeMsi COOECEIOBaHUS C TPETIOIaBaTesIeM 110 HTOTaM PELICHUs 3aJaHusl.

JlMaKTHYIeCKUe €MHULIBI, TIPEAYCMOTPEHHBIE pabodell mporpaMMoi Ha CaMOCTOSTEIBHYIO
npopalboTKy, JOJDKHBI OBITh W3y4YEHBI CTYACHTaMH B XOJ€ CaMOCTOSTENbHOW paboTel. B Xxome
CaMOCTOSITENIbHOW Pa0OThl KaXKIBIA CTYIEHT OOs3aH MPOYUTATH OCHOBHYIO M IO BO3MOKHOCTH
JONOJHUTEBHYIO JIUTEPATyPy MO N3y4aeMOl TeMe, JONOJIHNUTh KOHCIIEKTHI JEKINH HETO0CTAOIUM
MaTepHajioM, BBIIMHUCKAMH M3 PEKOMEHIOBAaHHBIX MMEPBOUCTOYHUKOB. KoHCTIeKTHpOBaHNe Hanboee
CIIO)KHBIE /ISl TIOHUMAHUS TEMbl HEOOXOIMMO COYETaTh C IIOJIyYCHHEM HHCbMEHHBIX, a MpU
BO3MOYXHOCTH, ¥ OYHBIX YCTHBIX KOHCYJIBTAIIUH MPETIO1aBaTelIs.

IIpy moAroTtoBke K 3aHATHUAM, TEKYIIEMY KOHTPOJI M TNPOMEXYTOYHOM aTTecTaluu
CTYJEHTBI MOTYT BOCIIOJIb30BaThCs JIEKTPOHHOM Onbanorekoit BY3a, momyduuts gocTym K yueOHO-
METOAMYECKMM MarepuaiaM kak O6uOmmoreku BY3a, Tak M MHBIX 3J€KTPOHHBIX OHMOJIMOTEUYHBIX
cucreM. [Ipn HEOOXOAMMOCTH CTYJEHTHI MOTYT B3STh TUTEPATypy Ha Kadeape i Ha aDOHEMEHTe
BY30BCKOH OMOJIMOTEKU B IEYaTHOM BH/JIE, @ TAK)KE BOCIIOJIb30BaThCs YUTAIBHBIMU 3aJaMH.



7. OueHOYHBIE CPEACTBA

7.1. IlacniopT OLIEHOYHBIX CPEACTB

Cemect Koa koHTpo/IMpyemMoii KOMIIeTEeHIIUH HaumeHoBanue
P (WJIM ee 4acTH) OLIEHOYHOI'0 CPeACTBA
5 I1K-4 Tecmoeguvie 3a0anuss BT3 «Mamepuanot u

cneyuanvrvie nokpvimusiy Ne 1 —500.
Bonpocwt k sxzameny No 1 — 65

7.2. TunoBblie 3alaHud WJIN UHBIC MaTepUualibl, He()ﬁX()}II/IMLIe AJIA TEKYLIET0 KOHTPOJIsA

7.2.1. TunoBble 3aaHUA

1. CocraBUTh cXeMy KOPPO3HMOHHOTO TajdbBaHW4eckoro siemeHta (I'3), Bo3HUKaroLIEro mpu
KOHTAKTE JKeJIE3HOH NeTanu miIomansio 10 cM? ¢ HUKeNIeBOHl B PAacTBOPE CONSHON KHCIOTHL
Hamnucate ypaBHEHHsI 3JIEKTPOJHBIX IPOIECCOB M CYMMapHOM peakuuu IMpolecca KOPPO3HH.
Beruuciants 00beMHBINM U BECOBOM MOKA3aTeNu KOPPO3UH, eciu 32 20 MUHYT B IIPOLIECCE KOPPO3UU
Beiennock 0,3 cM® rasa (m.y.).

2. CocTaBUTh CXeMy KOPpPO3HMOHHOTO ['D, BO3HMKAIOLIETO IpPU KOHTAKTE JKEJIE3HOM JeTanu
nnomaznpio 20 cM? ¢ MOBEPXHOCTHIO OJI0BA B PACTBOPE COMAHOM KMCIOTHL HammcaTs ypaBHeHHs
ANEKTPOJHBIX MPOLECCOB M CYMMAapHOM PEAKUHUH MPOILEcCCa KOPPO3UH. BbIUMCINTH BECOBOUM U
[IIyOMHHBIN MMOKa3aTean KOPPO3HHU, €CIU 3a 2 yaca MoTepsi MAacChl )Kelle3HOM eTanu coctaBuia 4.10°
4 1. IlnoTHOCTH Xeme3a paBHa 7,9 T/cMe.

3. CocTaBUTh CXeMY KOPPO3UOHHOTO ['D, BO3HUKAIOIETO MPU MOBPEXKACHUH CI0sI MEU HA CTAIbHON
JeTanu, Haxoasuecs B kucioi cpene (HY). Inomans moBpexaeHus cocrasiser 15 cm?. Hamucats
YpaBHEHUsI 3JEKTPOAHBIX MPOLIECCOB M CYMMApHOM peaklMH Mpouecca KOppo3uu. Beramciuthb
00BEMHBIN U BECOBOM IMOKa3aTeM KOppo3uu, eciu 3a 0,5 yaca B mporiecce KOPpO3HH BBIIEITHIOCH
0,6 cm3 raza (H.y.).

4. CocTaBUTh CXE€MY KOPpPO3UOHHOTO ['D, BO3HHUKAIOIIETO MpPU MOBPEKICHUU CJIOA MEOU Ha
CTANBHOM JeTany, Haxojsmelcs B kucnoii cpene (HY). ITnomans TOBpexkIeHNs COCTaBISAET 25 cM2.
Hanucate ypaBHEHHsI 3JIEKTPOJHBIX IPOIECCOB M CYMMapHOM peakIuu IMpolecca KOPPO3HH.
Brruuciants 00BEMHBIN M BECOBOM MOKa3aTEM KOPPO3UU, €CIH 3a 1,5 Jaca moTeps Macchl kelesa
cocramia 2,8-10%

3
r. [ImoTHOCTH )ene3a paBHa 7,9 r/cm”.

5. PaccunTaTth OTPHUIATEIBHBIN H MTOJOXKUATEIbHBIN MacCoBbIi Km®, riyounnsiii Ky, u o0bemusiii Ky
NOKa3aTeay KOPPO3MH METAJUIOB 10 JTaHHBIM TaOuuIbl. ATMOC(EpPHOE JaBICHUE BO BCEX CIydasx

paszo 10° ITa.

I[aHHLIC JIJIsI pacyeTa moKazaTenei CKOPOCTHU KOPPO3UHU

O6beMm
Ne S, Cocras norioumeHHoro | Temmeparypa
~ | Meramn | cm? |t wac | mpoayKkToB Am, 1 patyp
n/m KHCJIOpO/1a okucinenus, K
OKHCJICHUS
V, n

1 2 3 4 5 6 7 8

1 Mn 100 8 MnO - 2,5 1273

2 Cr 100 20 Cr203 - 50 673

3 Ni 1000 100 NiO +20,0 - 1173

4 Cu 1000 13 CuO -30,0 - 673




5 Mo 50 4 Mo0203 -40,0 - 1073
6 Zn 150 100 Zn0O +20,0 - 673
7 Ni 80 12 NiO - 2,0 1073

6. OIlueHuTh CIUIOIIHOCTh IUICHOK, OO0Opa3yeMbIX Ha TIOBEPXHOCTH  METAUIOB  IpHU
BBICOKOTEMIIEPATYPHOUN KOPPO3UHU.
Jlannble 1715 pacyera ycJIOBUN CIUIOMIHOCTH IJICHOK

1 Co CoO 8,80 6,20 5 Mo MoOs; | 10,23 4,6
2 Co Co20s | 8,80 5,18 6 Nb Nb2Os | 8,56 4,7
3 Co Cos04 | 8,80 6,10 7 Nb NbO; 8,56 5,98
4 Cr Cr203 7,16 5,21 8 Nb NbO 8,56 7,26

7. Onpenenute, BO3MOXKHA JIM nipu Temiepatype 298 K asieKTpoxuMudeckast KOppo3us U3eaus U3
MeTaJljla B BOJHOM pacTBOpE, UMEIOILEM OIpesiesieHHOe 3HaueHne pH 1 HaxonsmemMcsi B KOHTaKTe ¢
ra3oBO CMEChI0, apluaIbHbIe AaBJICHUS KHCIOPO/Ia U BOJIOPO/Ia B KOTOPOM COCTABIIAIOT
cootBercTBeHHO P02 1 pH2 ( KoHKpeTHBIE 3HaueHus pH, p02 u pH2 onpenenser npenonasareis).
[TpuBenuTe ypaBHEHHUS aHOJHOW U KaTOAHOM peakuuid. PaccuuTaiite, mpu kakux 3HaueHusx pH
pacTBopa OyAeT BO3MOXKHA KOPPO3Us METallJIa C BOJOPOIHOM JIenoispr3auei.

8. PaccuunTaiiTe TeMiiepatypy, Bblllle KOTOPOW HEBO3MOKHA I'a30Basi KOppo3us cepedpa B
armocdepe kucnopona (p02 = 1,013-10° I1a) ¢ o6pasopanuem Ag,0. [IpuBeauTe ypaBHEHHE
COOTBETCTBYIOIIECH pEaKIUU.

9. MenHoe u3aenue ¢ IMHKOBBIM MOKPHITHEM B TeueHue 10 MUH noaBepranoch
aneKTpoxuMuyeckoi kopposuu npu T= 298 K B BogHom pactBope ¢ pH = 11. Ckonbko n kakoro
MeTaJljia MPOKOPPOIUPOBAJO, €CIIU B IIpolecce Koppo3uu noraotuiaock 280 ma Oz U BBLAEIUIOCH
112 mn Hz, n3mepennsix npu H.y.? Uemy paBHa cuia KOppo3uoHHOro Toka? [IpuBectn ypaBHEHUS
aHOJ/IHOM, KaTOJHOW M TOKOOOpa3ymolien peakiuit. Kpome Bo1oposa, Kakoe BEIEeCTBO €Ille
ABJIIETCS IPOAYKTOM Koppo3uu? Paccunrars ero maccy.

10. Maruuii ¥ IMHK KOPPOAUPYIOT B MOPCKOI BOJE MO SIEKTPOXUMHUECKOMY MEXaHH3MY C
TIOTHOCTHIO KOPPO3HOHHOTO TOKA ixopp = 0,034 A/M2. Kakoii U3 MeTamIoB KoppoaupyeT 6bicTpee?
OTBeT NOATBEPIUTH pacyeTaMu TTyOUHHOTO MOKa3aTels CKOpOCcTH Kopposuu. K kakoii rpyrmme
KOPPO3MOHHOW CTOMKOCTH OTHOCATCS 3TH MeTasuibl? Kakoit 6amn necarn0auibHOM MIKaTbI
KOPPO3MOHHON CTOWKOCTH COOTBETCTBYET UM? PaccunTath /Uil HUX MAacCOBBIN MOKA3ATENb I'vace
CKOPOCTH KOPPO3HH.

11. CocraBuTh CX€MY KOPPO3HOHHOTO I3, BO3HHUKAIOMIErO TPU KOHTAKTE KEJIE3HOM TN
miomazpio 10 cM? co CBUHIIOBOI B pacTBOpe cepHoil KMcIoThl. HamucaTh ypaBHEHMS 3IEKTPOIHBIX
MIPOIIECCOB U CYMMapHOM peaKIiy Mpoliecca KOppo3uu. BeraucanTs 00bEMHBIN U BECOBON
TOKAa3aTeNy KOPpO3MH, eciu 3a 40 MUHYT B Tporiecce KOppo3uu Beaenuiaock 0,8 cm® rasa (1.y.).

12. IloyemMy B KOHCTPYKLHUSAX, OMBIBAEMBIX BOJOH, HE CIEAYET OJJHOBPEMEHHO NIPUMEHSATH JI€TAIN
U3 XkKeJle3a U alroMUHHUEBBIX ciiaBoB? [lpuBenuTe cxemy KOppo3uu B ciydae HEOPEKHOM
AKCIUTyaTalluK Takux Aeraneil. CocTaBbTe 3JIEKTPOHHBIE YPABHEHUSI aHOHOTO ¥ KATOJJHOTO
IPOILIECCOB.

Tembl NMCbMEHHBIX PadOT

Ne /i Tembl
1. OxcuHble IJIEHKU Ha kenese. VX cTpykrypa. 3aliuTHbIE CBOMCTBA.




Ne /i Tembl

2. JleexThl KpUCTAUIMYECKUX PEIIETOK M WX BIMSHUE HA KOPPO3HMOHHOE IOBEICHUE
METaJLIOB.

3. BnusiHre TEXHOJIOTMYECKHX MapaMeTpoB (TEMIIepaTypa, JaBJIeHUE, COCTaB aTMOC(hEephl)
Ha KOPPO3UOHHYIO YCTOWYUBOCTh METAJIJIOB.

4. OcHOBHBIE ~ 3aKOHOMEPHOCTHU  JJIEKTPOXUMHUYECKOW  KuHeTuku. lloHarue o
KOHIICHTPALlMOHHOW NOJISIPU3ALIUU U IPECIIBHOM TOKe U Py3un.

o. OCHOBHBIE XapaKTEPUCTUKH KOPPO3UOHHOTO Tiporecca. COMNpshKEHHbIE PEaKIIMH.
Koppo3uoHHbIe Iporecchl ¢ BOJOPOIHON U KMCIOPOJHON AeNoJsipu3anueil.

6. ITaccuBHOCTH MeTaJsI0B. METO/1bI MACCUBALINH.

7. IIurTrHrOBas KOppo3us. MeTo bl 3aIUTHI.

8. MeKKpHUCTaNIUTHAS KOPPO3Usl. MeTo bl 3aLUThI

9. KonrtakTHas Koppo3susi.

10. | Mero/bl uCIBITAHUN MaTE€pHUaIOB HA KOPPO3UOHHYIO CTOMKOCTh

11. | Koppo3us MeTanioB B IPUPOIHBIX YCIOBUSAX. METO/bI 3aIIUTHI.

12. | PaunoHanbHOE KOHCTpYUpOBaHUE 000pPYIOBAHUS — METOJ| MPeOTBPAILEHUs] KOPPO3UU

13. | CoBpemeHHbIE KOPPO3HOHHOYCTOWYMBBIE CTANIH.

14. | Koppo3noHHbIE XapaKTEpUCTUKH aJTFOMUHUS U €T0 CIUIABOB.

15. | Koppo3uoHHbI€ XapaKTEepUCTUKU TUTAHA U €0 CIJIABOB

16. | Koppo3noHHbIE XapaKTEePUCTUKH MEJI U €TO CIIABOB

17. | Koppo3uoHHbIe XapaKTEepUCTUKHU XpPOMa U €ro CIIABOB.

18. | Koppo3noHHBIE XapaKTEPUCTUKH JKeJle3a U YIIIEPOAMCTHIX CTAJICH.

19. | KoHCTpyKIIMOHHBIE MaTepualibl HA OCHOBE OPraHUYECKUX COEIMHEHHH.

20. | IlpumeHeHHE HEOPraHWYECKHUX KOHCTPYKIMOHHBIX MaTe€pHajoB B IPOMBIIIJIEHHOCTH

21. | KOHCTpYKIIMOHHBIE TIACTMACCOBBIE MaTEPHAIIBI

22. | XKapocroiikie NOKpBITUs

23. | IloBepXHOCTHBIE TOHKOCIIOWHBIE 3alIIUTHBIC TTOKPBITUS

24. | JJakoKkpacouHble TOKPBITUS

25. | DiekTpoXuMHUYECKas 3aIuTa

7.2.1. Pemienue no npakTH4ecKOMY 32/1aHHIO

Pemenune mmo IMMPAKTUYCCKOMY 3aJJaHUTIO BBITIOJIHACTCA B PYKOIIMCHOM BUJIEC.

CrTyneHTbl MMEIOT NpaBO OQOPMIATH pEUIeHHE KaK B PYKOINMCHOM BapUaHTE, TaK U

UCIIOJIB30BaTh Jytsi opopmiieHus u nedatu OBM u MOY.

IIpu odopmieHun pemieHuss B IE€YaTHOM BHUJAE JKEIATENBHO COOJIIOAATH CIIEAYIOIINE

TpeOoBaHus. [l 3aroyioBKOB: MONYXUPHBIM mIpudT, 14 0T, HeHTpupoBaHHBIA. 11 OCHOBHOIO

TEKCTa: HeXXUPHBIA mpudt, 14 0T, BeIpaBHUBaHUE MO mHpuHe. Bo Becex cimyyasx Tun mpudra —
Times New Roman, otctyn a63ana 1.25 cM, moxyTOpHBIN MeXaycTpouHbIi nHTepBai. [lons: neBoe
— 3 cM, npaBoe — | cM, BEpXHEee U HUKHEE — 2 CM.

Perienue no npakTuuecKkoMy 3alaHUIO (OPMUPYETCS B CIIEAYIOLIEM MOPSIKE:

1. TuTynbHBIN JHUCT.

TuTynbHBIN TUCT 0GOPMIIIETCS B COOTBETCTBUHU C 00Pa31ioM (CM. CTp. 3 TaHHOTO JIOKYMEHTA).

2.
3. OCHOBHBIC TEOPETUICCKHUE TTOTOKESHHUS.

HcxoaHble JaHHbBIE U 11€7b paObO0ThI, AITOPUTM U PE3YNbTaThl PEIICHHUS.

B pasaciic MpUuBOAUTCA KPATKOC OMMUCAHUEC UCCIICAYCMBIX SIBIICHUH (C HIUTIOCTpalusaMu,

TabauIaMu, cxeMmamu, rpadukamu), OCHOBHBIE TEOPETHYECKUE MOJOXKEHHS (B TOM YHCIEC —

MaTEeMaTUYeCKHUIl anmapar, ONUCHIBAIOIINM HCCIIETyeMbIE SIBICHUS), CXEeMbl U3MEPEHUH, CBEICHUs



00 HCIONIB3yeMOM MpHU MPOBEACHUH pabOTHI J1ab0paTOpHOM OO0OpPYAOBAHUH, OMKMCAHHUE MOJCIICH,
METOJIOB M aJITOPUTMOB, HEOOXOAMMBIX ISl 00paOOTKH IMOJTYICHHBIX JaHHBIX.
4. Pe3ynbTaThl pelICHUS.
[IpuBonsTCS pacyeTsl B 00IIEM U YUCIIEHHOM BH/IC.
5. BwiBoaBI.
OneHuBaeTcsl CTeleHb COOTBETCTBUS MPOU3BEACHHBIX PACUETOB C UCXOJHBIMHU JAHHBIMU.
Jlaetcs 0ObsAcHEHUE OTYYEHHBIX B X0/1€ paOOThl 3aBUCUMOCTEH U Pe3yabTaTOB.
O6pazen opopMIIeHHS TUTYIBHOTO JIUCTA 110 MPAKTUYECKOMY 33JaHUIO.
MHHHUCTEPCTBO HAYKH U BBICHIEI'O OFPA3OBAHHUS POCCUMCKOM

®EJEPALIAN
TOJbSTTUHCKUI FT'OCYJIAPCTBEHHBIII YHUBEPCUTET

Ka(bez[pa ((HaHOTCXHOJIOFI/II/I, MAaTCPHAJIOBCACHHUEC U MCXaHHUKa»

PELHIEHUE
10 MPAKTUYECKOMY 3a7aHuio Ne
10 AUCHUIIIINHE «MaTepI/Ia.HBI N CIICHHAJIBHBIC ITIOKPBITUS

TEMA: HAHMEHOBAHHE TEMbI

Crynent(kxa) rp. 0000 Npanos N.1.

IIpenonasarens Banos N.N.

Tombsatt 20

Kpurepun oneHku:
- 2 06ay1a 3a IpaBUJIbHO BBIIIOJHEHHOE PELLICHHUE.

7.2.2. CoGecenoBanue
Monynp Ne 1

1. Uto Ha3bIBaETCA XUMUYECKONH KOPPO3HUEH?
2. Uto Ha3bIBaeTCs ra30Boi Koppo3uein?
3. Uto sBNAETCS KPUTEPHUEM BO3ZMOKHOCTH ITPOTEKAHUS Ta30BOM KOPPO3UU?



4. Kak kmaccupuuupyroT MIeHKH Ha MeTajiax Mo ToJImuHe?

5. Ilo kakoMy YpaBHEHUIO OINPENEIIAI0T YIHEPTUIO aKTUBALIUN?

6. Kak BiusieT TemnepaTypa Ha CKOPOCTb OKUCJIEHUS YIIIEPOIUCTON cTanu?
7. 1151 KaKMX METaJUIOB BBINOJIHAETCS TMHENHBIN 3aKOH POCTa MJICHOK?

8. JIa KaKMX METaJJIOB BBIMOJIHSACTCS MapadOIMUECKUIl 3aKOH POCTa TUICHOK?
9. J171s1 KakMX IUIEHOK XapaKTEPHO IMOSIBIIEHUE LIBETOB 100EXan0CTH?

10.

11
12

17

35

Kakum 00pa3oM moAroTaBIuBaoT 00pa3Ilbl K BEIIOJHEHUIO JIA00PATOPHOU paboThI?

. Kakue npubops! HCHONIB3YIOT MpU BHIIOIHEHUH JTA00PATOPHOI paboThI?
. KakoBa TosmHa OKCHIHBIX IJIEHOK Ha Jkene3e?

13.
14.
15.
16.
. B kakux cimy4asx BBIIOJTHSETCS CTETIEHHOM 3aKOH POCTa IIEHOK?
18.
19.
20.
21.
22.
23.
24,
25.
26.
217.
28.
29.
30.
31.
32.
33.
34.

Kak paccuutbiBatoT CKOPOCTh Ta30BOM KOPPO3UH?

Uto noka3pIBaeT ypaBHeHHEe AppeHuyca?

Kakune MexaHU3Mbl pocTa MJICHOK BbI 3HaeTe?

B kakux ciy4asix BBIIOJIHACTCS JOTapu(pMHUUECKUI 3aKOH POCTA TUIEHOK?

[Tosicuute cyTh ypaBHEHUs DBaHcA.

Kakue nineHku ABIsAoTCs HE BUIUMBIMU?

Kakue nneHku sBIsSOTCS BUIUMBIMU

B kakux cpenax HabIOAAeTCs XUMUYECKask KOPPO3uUs?

SBnsiercst mu razoBas KOppo3us JOKaJIbHOU?

KakoBa 0CHOBHasl MpUYMHA XUMUUYECKON KOPPO3UH METAIITIOB?

[laiite onpeneneHue ;KapoCTOMKOCTH METAJLIOB U CILUIABOB.

Jaiite onpenenenne »aponpoYHOCTH METAJIOB U CILIABOB.

Kakue dakTops! BIUAIOT Ha )KaPOCTOMKOCTH CTAIN?

[TpuBenuTe ycaoBHe CIJIOMIHOCTHU IUIEHOK?

Jl1s KakuX METaJlJIOB BBIIIOJIHSETCS YCJIOBUE CILIOMIHOCTU?

Kak MOXHO MOBBICUTH KapOCTONKOCTh METAJUIOB U CILNIABOB?

Uem onpenensieTcs CKOPOCTh XMMUUYECKON KOPPO3UH B YCTAHOBUBLIEMCS pexKUMe?
YeMm onpenensercs CKOPOCTh XUMUUYECKOM KOPPO3UU TPU KMHETUYECKOM KOHTPOJIE Iporecca’?
Kaxkune MeTasuipl MOBBIMIAIOT KaPOCTOUKOCTH CTasIen?

Kak Biuser yriepo/ Ha )KapoCTOMKOCTb cTaneu?

Kak Biusier cTpykTypa cTajiel Ha UX KapOCTOHKOCTh?

. IlosicauTe cyTh TpeX TEOPUH KapOCTOMKOTO JIETUPOBAHMSL.
36.
37.
38.
39.
40.

Kakum 06pa3om moarotraBaMBaroT oOpa3iibl K BHITOJHEHHUIO JabopaTopHOi paboThI?
Kakue npuGops! HCIOIB3YIOT MTPU BHINOJIHEHUH Ja00paTOpHOIl paboThI?

Kakue nokaszarenu UCronb3y0T MIPH OLIEHKE I'a30BOM KOPpO3uu?

Kak paccunThIBatOTCS MaCCOBBIE IOKA3ATENN KOPPO3UU?

Kak nepeiiTi oT MaccoBbIX MTOKa3aTenel Koppo3uu K ryOuHHOMY?

Moayab Ne 2

1. Oxapakrtepu3syiiTe 21eKTPOXUMHUYECKHE CBOMCTBA JKee3a.

Yro Takoe pxkaBunHa? ObOnamaer iu OHA 3aIlUTHBIMUA CBOMCTBAMU?

Kakwue criiaBbl Ha3bIBalOTCS CTAISIMU?

OxapakTepu3yiTe KOPpPO3UOHHBIE CBOWCTBA >K€J€3a W HU3KOJIETUPOBAHHBIX CTajled B

MUHEPAIBHBIX U OPTAaHUYECKUX CPElax.

JloGaBKH KakuX JIEMEHTOB MOBBIIIAIOT KOPPO3HMOHHBIE CBOMCTBA CTaei?

Uto Ha3bIBAETCS JETMPOBAHUEM U C KAKOUW LEJBIO €ro MPOBOIAT?

Kak Bnusier XpoM Ha KOPPO3HOHHBIE CBOMCTBA CIIIIaBOB?

OxapakTepu3yiuTe HJIEKTPOXUMHUUYECKHE W KOPPO3UOHHBIE CBOWMCTBAa amtoMuHud. Kakue

CIUTaBbI ATFOMUHHMS BaM U3BECTHBI? YKAXKHUTE 00JIACTH UX MPUMEHEHHUS.

9. OxapakTepu3yiTe OCHOBHBIC CBOMCTBAa MarHus. B kKakoMm BHJE UCHOJB3YyeTCS MarHui Kak
KOHCTPYKLIMOHHBIN MaTepuan?

10. IlepeuncauTe MIEKTPOXUMUYECKAE U KOPPO3UOHHBIC CBOWCTBA Meau. UTO Takoe JaTyHH U
Opon3bI? KakoB ux cocras, CBOMCTBA, 007aCTH IPUMECHEHHUS.

o

NGO



11

12.

13.

14.

15.

16.
17.

18.
19.
20.
21.
22.
23.
24,
25.
26.
217.
28.
29.
30.
31.
32.

33.
34.

35.
36.

37.
38.
39.
40.

41.

. JlaiiTe XapaKTEepUCTUKY HUKEIIO KaK KOHCTPYKLIMOHHOMY Marepuany. Y KaXUTe OCHOBHBIC
CIUIaBbl HA OCHOBE HMKEJIS M 00J1aCTU UX IPUMEHEHUS.

Uro npencrasisieT u3 cedst ooBo? Kakoe sBieHHE Ha3bIBAIOT OJOBAHHOW uymoii? Ha yem
OCHOBAHO IIPUMEHEHHE 0JIOBA B IUILEBOM IPOMBIIUICHHOCTH?

Kakue crutaBbl Ha OCHOBE 0JI0Ba BaM M3BeCTHBI? [lepeuncnuTe ux, yKaKuTe COCTaB U 00J1acTh
UX IPUMECHECHHUS.

JlaliTe XapakTepuUCTUKY CBUHLY KaK KOHCTPYKLIMOHHOMY Marepuany. Kak cBsa3aHa
KOPPO3UOHHAsl CTOMKOCTb CBUHIIA C PACTBOPUMOCTBIO €TI0 COJIEH U THApOKcuaa?

[TpuBenuTe 3IEKTPOXMMHUYECKYI0O M KOPPO3HOHHYIO XApPAKTEPUCTHKY IMHKA M KaJIMUS.
VKaxure OCHOBHble oOiacTu mpuMeHeHus. IlpoBenuTe CpaBHUTENIBHYIO OLIEHKY
BO3MO>KHOCTH IIPUMEHEHMSI IBYX METAJIJIOB

OxapakTepu3yiTe OCHOBHbIE CBOMCTBA TUTaHA. Y KQKUTE 00JIaCTH €ro NPUMEHEHHS.
[lepeuncnure 3MEKTPOXUMHUYECKHE U KOPPO3UOHHBIE CBOMCTBA TaHTana. B kakux oOmacTsax
OH HaxOJUT IPUMEHEHUE KaK KOHCTPYKLMOHHBIN MaTepuai’?

[Tepeuncnure BUIbl HEOPraHUYECKUX KOHCTPYKIIMOHHBIX MaTepUaOB.

Yro nmpeacTaBisoT cOO0 NPUPOIHBIE U UCKYCCTBEHHBIE CUIIMKATHbIE MaTepUallbl?

Kakue kepamuyeckue Matepualibl BaM U3BECTHbI?

KakoB mexaHu3M pazpyiieHust 0etoHa?

Ilepeuncirre BUIBI KOHCTPYKIIMOHHBIX MAaTEPUAJIOB HA OCHOBE OPTAaHUYECKUX COCIUHEHUM.
Kakue nonumepHsle MaTepraibl BaM U3BECTHBI?

OxapakTepu3yiTe IpocThie MOJUMEPU3ALMOHHBIE [JIACTMACCHI.

I'ne npumenstoT ¢paonaut, Tekctoaut? K kakoMy Kiiaccy OHU OTHOCSATCS?

Uto npeacTapisioT co00i KayuyyKy U pe3uHa’?

['ne 1 Kak MpUMEHSIOT rpadUTOBbIC MaTEpUAIIbI?

Kakue noBepXHOCTHbIE TOHKOCJIONHBIE IOKPHITHS BaM U3BECTHBI?

OxapakTepu3syiite cBOHCTBa (hOCHATHBIX U OKCHIHBIX 3aIIUTHBIX TIEHOK.

Kakwue cymiecTByroT BUbl FallbBAHUYECKUX TOKPBITUNA?

[Tepeuncnure pa3HOBUIHOCTH XKapPOCTOMKHUX 3aLIUTHBIX TOKPBITUH.

N3 Kkakux KOMIIOHEHTOB COCTOSIT JIaKOKpacouyHble MOKphITUA? B wem cymHOCTh uX
3aIUTHOTO JEHUCTBUSA?

ITosicHUTE CYyIHOCTH METOAA AHOJHOM 3alUTHI.

OxapakTepu3yWTe  OCHOBHBIE  INPUHLUIBL,  IOJIOXKEHHBIE B OCHOBY  MeETOJa
ANEKTPOXUMHYECKOM 3aIlUTHI.

[TosicauTe CyIIHOCTH METO/1a KATOAHOM 3aIMTHI.

Uro npencrasisieT u3 cedst npoTekTopHas 3aumTa? Kakne MeTansl IPUMEHSIOT B KaUeCcTBE
IIPOTEKTOPOB?

B kakux ycioBusix npumMeHsieTcst KuciopoaHas 3amura? CylHOCTh 3TOr0 METOAA.

Kak MOXHO CHU3UTB arpeCCUBHOCTb KOPPO3UOHHOM cpeabl? [IpuBeanre npuMepsl.

UYro HazpiBaeTca nHruoutopamu? Kakos MexaHusm ux aemctus?

Kakue Heopranmueckue HHTHOMTOpPHI BaM U3BeCTHBHI? Ha uyeM OCHOBaH WX NPUHIHMIT
JIEHCTBHS?

[TpuBeauTe MpUMEPHI OPraHUYECKUX HHTUOUTOPOB U YKaXKHUTE 00JIACTH UX NPUMEHEHUSI.



7.3. OueHo4Hble CpPeACTBA IJIA NMPOMEKYTOUHON ATTECTAIMH MO WUTOraM OCBOEHUSA
AUCHHUILIMHBI

7.3.1. Bonnpochl K IPOMEKYTOYHOM aTTecTaluu

Cemectp 7
Ne Bompocs! k 3agety
/1
1 Knaccugukaius KOppo3nOHHBIX IPOLIECCOB
2 TexHuueckue, 5KOHOMUUECKUE U COLIMANIbHBIE ACIEKThl KOPPO3UOHHBIX ITPOLIECCOB
3 Xumndeckast kopposus. [Ipumepsl. MexaHn3mM XUMHYECKOW KOPPO3UU.
4 3aKOHBI POCTA IUVIEHOK Ha MeTaJulax
S) ["a3oBast koppo3us
6 Bonoponnas koppo3usi.
7 KapOonuibpHas Koppo3us
8 CepHucrasi KOppOo3Husl.
9 Koppo3us MeTasuia B HEIEKTPOIUTAX.
10 | Bausaue pa3nuvHbIX (GaKTOPOB HA CKOPOCTh XMMUYECKOH KOPPO3UH.
11 | [Ipouecchl, npoTeKarolue Ha IpaHKIIe METAJJl — PACTBOP JIEKTPOJIUTA
12 MexaHu3Mm 3JIEKTPOXUMUYECKOU KOPPO3UU
13 | Koppo3usi MeTayiioB ¢ KMCIOPOJHON MOJISIPU3AIHEH.
14 | Koppo3usi MeTaJuI0B C BOAOPOAHOM JIeNOsipU3aiei.
15 Koutponupyromnmii paktop KOppo3uu.
16 | [lonspu3anoOHHBIE KPUBBIE.
17 | CkopocTh KOppO3UOHHOTO Mporecca. PakTOpsbl, BIUSIOLUINE HA CKOPOCTh

HIIEKTPOXUMUYECKON KOPPO3HH.

18 | [laccMBHOCTH METAJLIOB.

19 ITepenaccuBanusi. JIokanpHas aHOHAS MEpeNacCUBaIUs.

20 Bimsaaue PH cpenibl Ha KOppO3HIO METAJLIOB.

21 BunusiHre cocraBa 1 KOHIEHTPAUMM HEUTPAJIbHBIX PACTBOPOB HA KOPPO3HIO.
22 | BiusiHue Temnepatypbl U AaBJIEHHsI HA CKOPOCTh KOPPO3HUH.

23 | Bimsaue MexaHn4eckux pakTopoB Ha KOPPO3HIO

24 | Koppo3uoHHOE pacTpecKHBaHUE METAJUIOB. [IpUUMHBI M METO/IbI 3aLTUTHI.
25 | Koppo3uoHHas ycTaaocTh MeTaIoB. I[pUYMHbI U METO/IbI 3aLIUTHI.

26 | Bunabsl KOppO3HOHHBIX pa3pyIICHHIA.

27 | Ilog3emMHas KOppO3HUs.

28 | AtmochepHas Koppo3usi.

29 | KaronHas 3eKTpOXUMHYECKAs 3allliTa METAJUIOB OT KOPPO3HUHU.

30 | AHOMHAS DNEKTPOXHUMHUYECKAS 3alTUTa METAIIOB OT KOPPO3HUH.

31 | IlpoTrekTopHas 3amuTa.

32 | 3amuTa METAJIIJIOB HAHECEHUEM METAJUIMYECKHX MOKPBITHII.

33 | 3ammTa MeTaJIJIOB HAHECEHUEM JIAKOKPACOYHBIX MOKPBITHH.

34 | 3amuTa METaJIJIOB HAHECEHUEM JIAKOKPACOYHBIX MOKPBITUH.

35 | [lmakupoBanue u nu(Hy3nOHHBIH METOJI HAHECCHHS METAJUIOB

36 | Koppo3noHHas XapakTepHCTUKa MOJIMITHIICHA.

37 | Koppo3noHHas XapaKTepHCTHUKA TOJIHIIPOITIICHA.

38 | XuMuueckue u dJIEKTPOXUMHYECKUE METOJIBI 00paObOTKH METATHYECKON TOBEPXHOCTH
39 | Koppo3noHHas xapakTepucTuka (peHon0-GpopMabIeruIHbIX CMOT

40 | Koppo3roHHas XapaKTepUCTHKA MTOJIMAITHIICHA.

41 | Koppo3noHHas XapaKTepUCTHUKA SMOKCHIHBIX CMOJI.




42

Koppo3nonHas xapakTepucTHKa NOJUBUHUIXJIOPHIHBIX MJIACTMACC

43 | Koppo3noHHas XapakTepucTUKa (TOPOPraHMUECKUX NOJIMMEPOB

44 | Koppo3roHHas XapaKTePUCTHUKA KaydyKOB (pe3uH U 300HUTOB)

45 | KoHCTpYKIIMOHHBIE M (PyTEepOBOYHBIE MaTEpHaIbl HEOPTAHUYECKOTO MPOUCXOXKICHHUS

46 | OCHOBHBIC CBOICTBa TIOJMMEPHBIX MAaTEPHUAIOB, MPHUMEHSAEMBIX B XHMHYECKOM
MaIIMHOCTPOCHUU

47 | Koppo3noHHasi XapaKTePUCTUKA CTEKOJ

48 AHOJHBIC HHTHOUTOPHI.

49 | KatogHble HHTHOUTOPHI.

50 | Oprannyeckre HHTHOUTOPHI

7.3.2. Kputepuu 4 HOPMbI OLEHKH

Cemectp

dopma
NPOBECHUSA
NPOMEKYTOYHOM
arTecTaluu

Kpurepun u HOpMbI OLIEHKH

CTyneHT OTBEYaeT HE MEHEee, UeM Ha
80% OT KOITMYECTBA 3a]aBaCMBIX
«3a4TEHO» BorpocoB (He meHee 10) mo Teme
cobecenoBanus npu Hamuauu 70%
PENICHHBIX TPAaKTHYECKIX 3aJaHHH;

CTyneHT oTBe4YaeT MeHee, YeM Ha
80% OT KOJIMYECTBA 3a1aBAEMBIX
«HE 3a4TEHO» BonpocoB (He meHee 10) o Teme
cobecenoBanus u meHee 50%
PEIICHHBIX MPAKTUYCCKUX 3aaHUN;;




8. YueOHo-MeTOoAuYecKoe 1 MH(OPMAIITUOHHOE 00ecTiedyeHue U CIIUTIITUHbI
8.1. O6s13aTesbHas JUTEpPaTypa

KoandecTBo B
HAY4YHOM
Tox u3nanusa ouoamorexe /
HaumenoBanue
9BC

Tun (yueOHMK, yueOHOe

Ne nocooue, yue0Ho-
ABTOpBI, COCTABUTEIH 3aryiaBue (3aroJioBoK)
MeToAnYecKoe mocooue,

NPaKTHKYM, AP.)

1. | b. b. Jlamackums, O. A. Hamackun b. b. Dnexrpoxumust yuebHoe mocobue 2016 ObC "Jlanp"
[Terpuit, I'. A. Hupnuna [DnexTponHbIi pecypc] : yued. mocodue st
CTYJEHTOB, 00y4. TI0 HAIIPABIICHUIO
noaroroBku "Xumusa" / b. b. lamackus, O.
A. Ilerpuii, I'. A. LHupnuna. - 3-¢ u3.,
ucnp. ; ['pud YMO. - Cankr-IlerepOypr :
Jlans, 2015. - 670 c. : un. - (YueOHHK 1)1
By30B. CrienuanbHas JUTeparypa). -
bubnuorp.: c. 659-665. - DnekTpoHHO-
oubmmoreunas cucrema. - ISBN 978-5-
8114-1878-7.

2. | I'.1I. ®erucos, @. A. MatepuanoBeieHuE U TEXHOJIOTUS y4eOHUK 2017 9bC
Tapudysmun MaTeprasioB [ DIEKTPOHHBIN pecypc]: "ZNANIUM.COM"
yuebHuk / I'. I1. derucos, ®. A.
lapudynnun. - Mocksa : UHOPA-M, 2017.
- 397 c. : un. - (Boiciiee o6pazoBaHue.
bakanaspuar). - ISBN 978-5-16-006899-2.

3. | B. B. Ceupunos, A. B. Ceupujyios, B. B. ®usuveckas xumus ydaeOHoe ocodue 2016 OCb «Jlanpy"
CBupuIoB [DnexTpoHHBIH pecypc] : yued. mocodue / B.
B. Csupugnos, A. B. Ceupunos. - CaHkT-
[lerepOypr : Jlans, 2016. - 600 c. : un. -
(Yuebuuku gansa  By3oB. CneuuanbHast
auTeparypa). - DJIeKTPOHHO-OMOIMOTeUHas
cucrema "Jlanp". - ISBN 978-5-8114-2262-
3.

4. | B.JI. Tumodeen TexHONIOTHsI KOHCTPYKIIMOHHBIX ydeOHoe rmocoone 2017 OBC




Tun (yueOHUK, ydeOHOE

KoanuyecTBO B

Ne nocooue, yueoHo- Hay-ion
w/n ABTOpBI, COCTABUTEIHN 3arsaaBue (3aroJioBoK) MeToHYecKoe Mocoble, I'ox n3panus ounoanorexe /
HpPAKTHEYM, 1P.) HaumenoBanue
IBC
MaTepHasioB [ DJICKTPOHHBIN pecypc] : yueO. "ZNANIUM.COM"
nocobue / B. JI. Tumodees [u ap.] ; mox
o6m. pexn. B. JI. Tumodeesa. - 3-¢ uzn.,
ucnp. u noim. - Mocksa : UHOPA-M, 2017.
- 272 c. : un. - (Beiciiee o6pa3oBaHue.
bakanaspuar). - ISBN 978-5-16-004749-2.
8.2. JlonosiHuTEIbHAS JIUTEPATypPa
Tun (yueOHHMK, ydeOHOE KOHH%CTEO B
Ne nocooue, yueoHo- Hay=mon
w/n ABTOpBI, COCTABUTEIHN 3arsiaBue (3aroJi0BOK) METOIHUIECKOE OCOBHe, I'ox n3panus ouoamorexe /
HPAKTHKYM, 1Pp.) HaumeHoBaHue
IbC
1. | b. C. bokurreitn, M. U. bokmreitn b. C.  ®usnueckas xumus : y4eOHUK 2012 OBC "Jlanp"
Mennenes, 1O. B. TEPMOJMHAMHKA ¥ KHHETHKA [ DIeKTPOHHBIN
IToxBucHeB pecypc] : yueonuk / b. C. bokmreiin, M. U.
Mengenes, 1O. B. IToxBucHeB. - Mocksa :
MUCuC, 2012. - 258 c. - D1eKTpOHHO-
oubnuoreunas cucrema "Jlans". - ISBN
978-5-87623-619-7
2. | b. H. Adanacses, 1O. I1. Adanacees, b. H.  ®usnueckas xumust ydeOHoe rmocoone 2012 ObC "Jlanp"

AKyroBa.

[DnexkTpoHHBI pecypc] : yuel. mocobue amns
By30B / b. H. Ajdanacskes, 0. I1. Axynosa. -
Canxkr-IlerepOypr : Jlans, 2012. - 463 c. :
ni. - (YueOHuku i1 By3oB. CriennanbHast
JUTEpaTypa). - INEeKTPOHHO-ONOINOTe HAs
cucrema "Jlanp". - ISBN 978-5-8114-1402-
4.




Tun (yueOHUK, ydeOHOE

KoanuyecTBO B

HAYYHOU
Ne nocooue, yueoHo-
ABTOpBI, COCTABUTEIHN 3arsaaBue (3aroJioBoK) I'ox n3panus ounoanorexe /
n/n MeTOoN4YecKoe nmocodue,
HaumeHoBaHue
NPAaKTHKYM, JP.) 3EC
3. | A.T. Mopauesckuii, E. T MopaueBckuii, A. . ®uzudeckas xumus. | yueOHOe mocooue 2015 OBC "Jlanp"
®dupcosa TepMoauHaMHKa XUMUYECKUX PEaKIUN
[DnexkTpoHHEIH pecypc] : yueb. mocodue /
A.T'. Mopauesckuii, E. I'. ®upcosa. - 3.
2-e, uctp. - Cankr-IlerepOypr : Jlans, 2015.
- 101 c. : un. - (YueOHUKH [IJ1s1 BY3OB.
CrenuanbHas JIUTepaTypa). - IEKTPOHHO-
oubnuoreunas cucrema "Jlanp". - ISBN
978-5-8114-1858-9.
4. | IO. A. IlycroB ITycros IO. A. IlepcniekTuBHbBIE yuebHoe rnocobue 2010 ObC "Jlanp"

KOPPO3HUOHHO-CTOMKHE MAaTEpHUaIbl U
TEXHOJIOTUH 3alIUTHl METAJUIOB OT KOPPO3UH
[DnexTpoHHbI pecypc] : AMopdHbIe U
HAaHOKPHUCTAJUTMYECKUE MaTepUabl (METOAbI
MOJTyYEeHHUsI, CTPYKTYpa U KOPPO3HOHHAS
CTOMKOCTB) : Kypc nekuuii / FO. A. Ilyctos. -
Mocksa : MUCuC, 2010. - 70 c. : um.




8.3. Ilepeuenb mpodgeccHoHATBHBIX 0a3 JaHHBIX U MH(POPMALMOHHBIX CHPABOYHBIX
cucTeM
— ByrnepoBckue cooOmienns. Haydnslii aHTI0-pyCCKOS3BIYHBIN XUMUYECKHid KypHail. [1yonukyer
CTaThbU 10 OCHOBHBIM pa3fiejlaM XMMHUHM U CMEXHbIM AucuuiuiiHam. XKypnan Bxoaut B Ilepedens
BAK wu cucremy PUHII. [Ins 3aperucTpupoBaHHBIX IIOJIb30BATENEC  caliTa JOCTYIEH
MOJTHOTEKCTOBBIH apxuB ¢ 1999 roxa: http://butlerov.com/stat/reports/view.asp?lang=ru
— XuMHs B HHTEpecax yCTOHYMBOTO pa3BUTHA. B jxypHaiie myOiIMKyIOTCS OpUTHHAIbHbBIC HAYYHBIC
cooOLIeHNs U 0030pbl 10 XUMHM IPOLIECCOB, MPEACTABISAIOIINX OCHOBY HMPUHIUIMAIBHO HOBBIX
TEXHOJIOTHH, CO3/1aBaeMbIX B HHTEpPECAX YCTOHYMBOTO pa3BUTHs, WIM YCOBEPIICHCTBOBAHUS
JeHCTBYIOIUX, COXPAaHEHUS IPUPOJHOM CPe/Ibl, IKOHOMHUH PECYPCOB, 3HEprocoepexenus. Bxonut B
ITlepeuenr BAK u cucremy PUHII. loctynen mnonHorekcroBbii apxuB ¢ 2001 mo 2005
rox: http://wwwe.sibran.ru/journals/Hviur/
— Oriental Journal Of Chemistry. Hayunblii peneH3upyemblii KypHal OTKPBITOTO
nocryna. Crpana: Unaud. S3bik: anrauiickuil. [yOnukyeT pe3ynbTaThl HAyYHBIX HMCCIEOBAaHUI B
obmacti oOmield XUMHH, OMOXMMHH, CHEKTPOCKOIMH, XUMHUH OKpyKaromen cpensl. [loctynen
OJHOTEKCTOBLIH apxuB ¢ 2008 roxa: http://www.orientjchem.org/Archive.php
— Scopus|[DnekTpoHHbBIN pecypc] : pedeparuBHas 6a3a nannbix. — Netherlands: Elsevier, 2004— . —
Pexxum poctyna : SCOPUS.cOM. — 3ari1. ¢ 3KpaHa. — S3. pyc., aHIII.
— Elibrary[ OnexTpoHHBIH pecypc] : HaydHas 3JeKTpoHHass oubmuoreka. — Mocksa : HOB, 2000 . —
Pexxum noctymna : elibrary.ru. — 3arm. ¢ skpana. — fI3. pyc., aHri.
— SpringerLink[DnexTponHbiii pecype] : [6a3a manubix]. — Switzerland: SpringerNature, 1842— . —
Pesxxum noctymna : link.springer.com. — 3ari. ¢ ’3kpaHna. — 3. aHr.
— ScienceDirect[ DekTpoHHBIA pecypc]| : KOJUIEKIHs 3JIEKTPOHHBIX KHHTI U3aateibcTBa Elsevier.
— Netherlands: Elsevier, 2018— . — Pexum moctyma : sciencedirect.com. — 3aru. ¢ akpana. — 5I3. aHri.

— Cambridgeuniversitypress[ DIeKTpOHHBIH pecypc] : KypHAITBI W3/IaTeIbCTBA.
— Cambridge: Cambridgeuniversitypress, 2018— . — Pexwum moctyma : cambridge.org. — 3ari. ¢

JKpaHa. — S3. aHrIL.

— NEICON[3OnexTpoHHBIH pecypc] : 3JeKTpoHHast WH(pOpMalMs : apXMB HAay4YHBIX KYPHAJIOB. —
Mocksa : HOMKOH, 2002— . — Pexxum gocTyma : neicon.ru/resources/archive. — 3ari. ¢ skpaHa. —
S13. pyc., aHri.

8.4. Ilepeuenb NporpaMMHOro obecnevyeHus

Ne HaunmenoBanmue I1O PexBu3uTHI 10r0oBopa (1aTa, HOMeEp, CPOK AeicTBHA)
n/n
noroBop Ne 757 ot 04.07.2018r., cpok neucTBusi —
Windows: OeccpouHo;
! WinPro 10 RUS Upgrd KOHTpakT Nel653 ot 14.12.2018, cpok neiictBus —
OLP NL Acdmc OeccpouHo;
noroBop Ne 757 ot 04.07.2018r., cpok neicTBUS -
Office Standart: OeccpouHo;
2 Office  Standart 2016 koHTpakT Ne 727 or 20.07.2016, cpok neWcTBHs —
Russian 0eccpouHo;
Mirapolis Human Capital norosop Ne 42/02/22 - K ot 02.02.2022 no 31.08.2022
3 Management
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http://neicon.ru/resources/archive

00pa30BaTeJILHOIO MPoIecca Mo JUCIIHNIHHE

8.5. Onucanne MarepHaJbHO-TEXHHMYECKON 0a3bl, HEOOXOAMMOM ISl OCYLIECTBJICHUSI

n/n

HanmeHnoBanue 000py10BAHHBIX YUeOHBIX
Ka0OMHETOB, J1a00PATOPHUii, MACTEPCKUX U
Ap. 00bEKTOB /ISl IPOBEAeHUS
NMPAKTHYECKHUX 1 JIAa00OPATOPHBIX 3aHATHH,
MOMeIEeHU JJIs1 CAMOCTOATEIbHOM
padoThl o0yyarommxcst (Homep ayAMTOPUM)

IlepeyeHb OCHOBHOI0 000pPY10BaAHMS

KomnrerotepHslii kiiacc. YueOHas ayAuTOpHUs
JUIs IPOBEJICHUS 3aHSTUH JIEKIIMOHHOT'O THIIA.
VYueOHast ayAuTOpUS U1 IPOBEACHUS 3aHATUI
CEMMHAPCKOro TUMa. YuyeOHas ayAuTOpuUs AJs
IpOoBeJEHUS J1a00opaTOpHBIX paboT. YueOHas
ayJUToOpUs ISl KypCOBOI'O NMPOEKTHPOBAHUS
(BBITIOJTHEHUST KYpPCOBBIX paboT). YueOHas
ayauTopus JUIl IPOBEACHUS TIPYIMIOBBIX U
UHAMBUAYAJIbHBIX KOHCYJIbTALUNA YueOHas
ayauTopus  Juld  TNPOBEACHUS  3aHATUH
TEKYIIEro KOHTPOJIA M  IPOMEXYTOUHOMN
arrecrauuu. E-214

Cronpl  y4eHMUYECKHE JIByXMECTHBIE ,
CTOJIbl YYEHUYECKHE, CTOJI KOMIIBIOTEPHBIH,
cron npenonasarensckui, IIK ,mocka
TPEXCEKIIMOHHAsL ayIUTOpHas (MeJioBas),
CTyJl  TIPENnoAAaBaTENIbCKHI,  IPOEKTOP
MYJIbTUMEAUNHBIA ,9KpaH IJis IPOEKTOopa,
TymOa BbIKaTHast

JlaGoparopus «MeTtamiorpadusi».
YueOHast ayTUTOPHsI VI IPOBEICHUS
naboparopubix pabot.E-203

Cron  mpemnojaBaTenbCKUiM, CTON  bI
YUYECHUUYECKHUE JIBYXMECTHBIE, CTYJIbS, J0CKa
aynuTopHas (MeJoBasi, TpeXxcTBOpuaTasi),
CTONBI  J1a0OpaToOpHbIE,  MHUKPOCKOIIbI
MeTajIorpaguueckue.

[Tomemenue Isi CaMOCTOSITENBHON PabOTHI
obyuaromuxcst [-401

CTOBl yUEHUYECKHUE, CTYIbSl YYCHUUECKUE,
I1K ¢ BbIx070M B ceTb MHTEpHET

[Tomemenue Isi CaMOCTOSITENBHON PabOTHI
obygaromuxcs J[-409

Crousbl-mapThl ABYXMECTHBIE, CTYJIbsI, CTOJI
MIPENoIaBaTeNIbCKUI-, CTYJ
IIPENoAAaBaTeIbCKUN, NEpEeIBUKHAS JJOCKa,
9KpaH, poreccop, IIPOEKTOP,
KOMIIBIOTEPHBIE CTOJIBI, KOMIIBIOTEPHI AJIS
CTYJIEHTOB C BBIXOJIOM B CE€Th HHTEpHET,
KOMIIBIOTEP NPENOJABATEINS.




		2023-07-11T15:08:22+0400
	ФГБОУ ВО "ТОЛЬЯТТИНСКИЙ ГОСУДАРСТВЕННЫЙ УНИВЕРСИТЕТ", ТОЛЬЯТТИНСКИЙ ГОСУДАРСТВЕННЫЙ УНИВЕРСИТЕТ, ТГУ




