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1. lean u 3agaun AUCHUATIHMHBI

1.1 Henp qucuuruivHel — GopMUpOBaHUE KOMIIETEHIIHIA:

[IK-2 CrnocobeH ympaBisiTh MPOBEPKAMHU KOPPO3HMOHHOTO COCTOSHUSI M 3alIUIICHHOCTBIO JIMHEHHBIX
COOPY)KEHUH U 00BEKTOB

1.2 Tumbl 3amad mpodecCHOHATBHOW JEATETLHOCTH, K KOTOPBIM TOTOBATCS OOydYaroluecs B paMKax
OCBOEHUS JUCLUIIINHBI:
- HAy4YHO-UCCJIEA0BATEIbCKHI

1.3 JIucuurniauHa OpHEHTHPOBAaHA HA MOATOTOBKY OOydYaromuxcs K MpodeCCHOHAIBLHON JEsSTEIhHOCTH B
chepax: 26 XWUMHUYECKOE, XHUMHUKO-TEXHOJIOTMYECKOE TPOU3ZBOACTBO (B cdepe  ONTUMH3AIUHU
CYLIECTBYIOIIUX U pa3pabOTKH HOBBIX TEXHOJOTUM, METOOB U METOJMK MOMYyUEHHUS U aHAIM3a IPOIyKIUH,
B cepe KOHTPOJSI KauyecTBa ChIPhA, MOTY(HaOpUKaTOB W TOTOBOM MPOIYKIIMHU, B c(hepe macmopTU3aluu 1
ceprudukanmuu nponykiuun), 40 CkBo3HBIC BUABI MPOPECCUOHATHLHON ACSITEIPHOCTH B TPOMBIILICHHOCTH
(B cdepe HayyYHOTEXHHYECKHUX, OINBITHO-KOHCTPYKTOPCKUX pa3padOTOK U BHEAPEHUS XUMHYECKOMH
MPOAYKIMU Pa3IMYHOTO Ha3HA4YeHUsA, B cdepe METpPOJOTuU CepTU(UKALNU U TEXHUYECKOTO KOHTPOJIS
Ka4ecTBa MPOIYKITUHN)

1.4 B pesynbrare 0CBOCHHSI TUCIUILUIUHBI Y 00YYaroIMUXCsl TOJIKHBI ObITH CHOPMUPOBAHBI:

O0001IEeHHBIC TPYIOBBIE

KO,I[ 1 HAUMCHOBAHUC

(hyHKUMY / TPYAOBBIC komriereHiu @I'OC BO,
(GyHKUMY / TPYyZOBBIC T HEOOXOIUMOM ISt .
WuankaTopbl JOCTHXKEHHSI KOMIIETEHIHHA
npodeccroHaIbHbIE (hopMHpOBaHUS TPYAOBOTO
JeiicTBus (Ipy HaTUYUHU WK IpoecCHOHATBHOTO
npodcranaapra) nefcTBUS
[IK-2 Criocoben ympaBisaTh |Pa3pabareiBacT IUTaH MEPONPHUATAH 1O H3YYCHUIO
MIpOBEpKaMH nporeccareepaodazHoianddy3un Bomoposa B METaJLIbI

KOPPO3HOHHOTO COCTOSHUS (M CITIOCOOaMH €r0 CHIDKEHUS
Y 3alUIIEHHOCTHIO
JIMHEMHBIX COOPYXKEHUN U

00BEKTOB

1.5 CornacoBanue MEXAUCITUTUTMHAPHBIX CBA3CH TUCIUTIINH, 00€CIIEYNBAIOIINX OCBOCHUE KOMITCTCHITHI:

[TK-2 CriocobeH ynpapisiTh MpOBEPKaMH KOPPO3ZHOHHOTO COCTOSHUS M 3aIIUIIEHHOCTHIO
JIUHEWHBIX COOPYKCHHUH 1 0OBbEKTOB

Ne
n/m

dopma
oOyueHwMst

HanmenoBanmue

JIMCITUILINH,

ONPCACIIAIOTNX OuyHO-3a09HAS
MEKIUCIUTUTMHAPHEIE (cemectp)
CBSI3H 2131415

1|3amura MmeTajuioB oT | +
MHKPOOHOTIOTHYECKOM
KOPPO3UHU

2 (3amura MeTamuioB OT +
CEpOBOIOPOIHOM
KOppO3UH

3|OcHOBEI +
COBpPEMEHHO
raJbBaHOTEXHUKHI

4 |IIpenmurmoMHast +
NpaKTHKA




5|VYnpaBnenue +
CMa4MBaHUEM U
azcopOueit Ha
MOBEPXHOCTH pa3zena

ha3

2. MecTo nucuuiuiaiabl B cTpykrype OIl marucrparypsbi:

JucuurinHa

- XUMH4L.

JucuuminHa «JIeKTPOIUTHYECKUA BOJOPO] B METAIIaX) U3Y4aeTcs B 2 CEMECTpE.

3.00beM U coep:kaHMe TUCHUILTHHBI
3.1.00beM QUCLUILUIMHEL: 5 3.€.
OuHo-3a04Hasg: 5 3.€.

«ONEKTPOIUTUUECKUIM BOIOPOL B MeETajulax»
y4aCTHHKaMU 00pa3oBaTeIbHbIX OTHOLIEHUH, y4yeOHoro rutana OIl nmo nampasnenuto noarorosku 04.04.01

Buyt yue6GHO# paboThI QuHO-3a0uHaA

(Bcero 4yacoB)
O0mast Tpy10éMKOCTb TUCHHUILIHHBI 180
KonrakTHast pabora 26
Jlexmm (Jlextmm) 10
[Tpakruueckue (Ilpakt. pad.) 16
CamocrositensHas padota (CP) 118
OK3aMeH 36

3.2.Conepxanue Kypca:

No Haspanue Bun yuebnoit | dopmbl TekyIero
TEMBI pasnena/TeMbl paboThI, yac. KOHTPOJIS
Jlek |IIpa | CP
L[UH | KT.
pao.
0-3{0-3|0-3
2 ceMecTp
1 [Tpenmer u 3amaun CobecenoBanue
Kypca. PazButue
NpeICTaBICHUN O > | 4 |30
HABOJIOPO’KUBAHUHU
U TIOBE/ICHUU
BOJIOPOJIa B METAILIIE
2 PactBopenue Ompoc; Pedepar
BOZIOpOZA B 2 4 |30
MeTajuiax
3 XuMHUECKOE KontponpHas
B3aUMOJIENCTBUE ) 4 | 30 pabora;
BOZOpOAA C TectupoBanue
MeTaJIaMu
4 Bonopon-xeneso. Ompoc
Teopetnueckue >l |14
OCHOBBI
HABOJIOPO’KHMBAHUSI.

OTHOCHUTCS K YacTH, (QopMUpyeMOit




5 WNurubuposanue u CobecenoBanue;
CTUMYJIUPOBAHHE [TpakTrueckoe
HaBOJOPOKHUBAHUS. 2 2 14 3ajaHue IS

MIPaKTUYECKON
ITOJIFOTOBKH

Tema 1. Ilpeamer u 3axauu Kypca. PasButue npeacraBjieHnil 0 HABOAOPOKMBAHNHU H NOBEICHUH
Bogopoaa B meraJsuie (IIK-2)
Jlexknus.

HpCI[MCT Hn 3aJa4u Kypca. PaszButne HpeI[CTaBJIeHI/II\/JI O HaBOAOPOXWBAHUHU W TOBCACHHU BOAOpOAA B
MECTaJLIIC. HpaKTI/I‘-ICCKaSI 3HAYUMOCTDb JUCHUIIIIMHBI. Pemenue TCOPCTUUCCKUX 3a1a4.

IIpakTH4eckoe 3aHATHE.
. Kakue craguu BKirodaeT npouecc NpoOHUKHOBEHUS BOAOPO/a B MeTasl1?
. OT kakux QaxkTopoB 3aBUCUT PU3MUECcKas aacopOIms Bogopoaa?
. dusnyeckas aacopOIys Bogopoaa odOparuma wiu Heooparuma?
. Uem o0OBsicHsIETCS, UTO U30TEpMa aJIcopOLnu Bogopoa xkene3oM, Ni, Cu He sBJsieTcs TUIaBHOM KpUBOW?
. Uepes kakue metaiuibl 1uddyHaupyer Bonopos?
. Kakas npenBapurenbnas cragus npu JudQy3uu Bogopoaa B MEeTaI?
. Kak Bnustor Temmneparypa u 1aBieHue Ha CKopocTh 1udy3un BoAoposaa B MeTasuie?

0 I N D bW

. B kakom MeTasie camasi BeIcOKast CKopocTh nuddy3uu Bogopoaa?
9. B kakoM COCTOSTHUM HaXOIUTCS BoAOpo ipu nuddys3uu uepes3 metami?
10. BeimonHeHue omnbiTa: Juddy3us Bogopoaa B yIiaepoaucTyO CTalb U3 KUCIBIX BOJAHBIX PACTBOPOB.

ens paboter: Onpenenuts TOK nuddy3un Bogopoaa yepes3 cTaabHyo MeMOpaHy B 1 H. pacTBOpE KHCIIOTHI
(ConstHOM WM CepHO).

UccnenoBanne mponecca Auddy3un Bogopoa B MeTaie IPOBOJUTCS B JIEKTPOXUMUYECKOM
JIByXKaMEpHOU stueiike ¢ pyoOamkoi tuna Jlesanarxana (puc. 23) u3 crexna «llupekc» ¢ BepTUKAIBHO
pacroyioxkeHHOH MeMOpaHoi u3 ctanu Ct.3 Tonmuuoi 0,3 MM | IUIoIIaAbI0 pabodeii MoBEepXHOCTH 3,63
CM .

B nonspuzaninoHHy0 4acTh SIMEHMKH BBOAUTCS pabOuMii pacTBOP, B HETIOISPU3AUOHHYIO
(muddy3nonnyo) — huxcupoBannbiii 00beM TUTpoBarHOTrO 0,01 H. pactBopa KMnmO4 (35 mur). CormacHo
Teopuu MeToaa, T PyHaupyomumii uepe3 MeMOpaHy BOJOpO pearupyet Ha ee qudy3noHHON CTOPOHE
0 PeaKIIUu:

3Hanc + MnO4- — MnO2 + H20 + OH-

KonmuuectBo mponuddyHaupoBapiero BoJopoaa OEeHUBACTCS 0 U3MEHEHUIO KOHIICHTPAIHH
[IEpMaHIaHaTa KaJlus, KOTOPOE ONpPEAEIAeTCs IIyTeM TUTPOBAHUSA PACTBOPOM ILABEJIEBOM KUCIIOTBI 10 U
MOCJIC OTBITA

3aganus 1J151 CAMOCTOSITEJIbHOM PadoThlI.

Ienp: cucreMaTu3upoBaTh U 3aKPENUTh U3YYEHHBIN Marepuall IpeICTaBIeHuN 0 HABOJOPOKUBAHUU U
IIOBEJCHUH BOJOPO/A B METAJLIE.

-npopaboTKa KOHCIIEKTOB JICKLIUI
- IOATOTOBKA K OMPOCY, KOJUIOKBUYMY, TECTUPOBAHUIO

Tema 2. PacTtBopenue Bogopona B merasuiax (I1K-2)

Jlekumus.
OOpazoBaHue TBEpIbIX PacTBOPOB Bojmopona B Meramiax. OKkIo3us Bomopona B Mertamiax. CrocoOsl
BBIPA)XEHMS KOJIMYECTBA OKKJIIOAMPOBAHHOIO BOLOpoAa. BiusHue Temmneparypbl Ha OKKJIIO3UIO BOAOPOJA.
3aBUCHMOCTh PAaCTBOPUMOCTH BOJIOPOAA OT arperaTHOro COCTOSHUS MeTaiuia. Teopus HaXOXKIAEHUs
BOJIOpOJIa B METAJJIE B BUJI€ IPOTOHA B AJIEKTPOHHBIX 000JIOUKAaX MeTallia.

IIpakTnyeckoe 3ansATHE.
1. YTo noHMMaroT 1oji TEPMHUHOM «PacTBOPEHHE BOJOPOJA B METAILIE?
2. KakoB CMBICII TEpMHHA «TBEPABIA pacTBOP» ISl BOAOPOAA B MeTailie?



3. CoOTBETCTBYET JIM TEPMHUH (TBEPABIN PACTBOP» AJISI CUCTEMBI METAILI-BOAPO?
4. Yto 03HAYaET TEPMUH «OKKJIIO3Us» BOAOPO/A, KAKO TEPMUH €MY PaBHOLICHEH ?
5. Kakwue ra3sl 001a1a10T CIIOCOOHOCTHIO K OKKITIO3HH METaJIOM?

6. B xakoM BHie BOZOPO/ OKKIIIOIUPYETCS METAIJIaMU ¥ Y€M 3TO OObsICHSIETCs?

3aganus AJ151 CAMOCTOSITEJIbHOM PadoThI.
-popabOTKa KOHCIIEKTOB JICKIIHIA
- OATOTOBKA K OMPOCY, KOJUTIOKBHYMY, TECTUPOBAHUIO

Tema 3. Xumuueckoe B3anmojaeiicrsue sogopoaa ¢ merasuiamu (IIK-2)
Jlekuus.

Knaccudukanum BomopoacoaepKaluX COCIWHEHUH 3IeMEeHTOB. . Knaccudukamuss B COOTBETCTBHH C
nepuoandeckon cucremoit .M. Menneneera. CorictBa ruapuioB 3neMeHToB 1-VIII rpymm.

IIpakTnyeckoe 3ansATHE.

1. Kak unet nuddysus Bomopona B MeTaie: o TpaHUIaM 3€PEeH UM CKBO3b HUX? Kakumu ombITaMu 3TO
J0Ka3aHo?

2. Ot 4ero 3aBUCHUT CKOPOCTh Mu((y3uu BoJOPOIa B METAIIIE: OT Pa3MEPOB MTyCTOT WITU OT YHEPTETUKH
aroMoB MeTajuia?

3. Kak BrusieT coCcTOsIHHE MTOBEPXHOCTH METasllia Ha CKOpPOCTh Auddy3un?
4. Kak BIUSIOT aJl7IOTPOIHBIC MMPEBPAIICHUSI METAJIIIOB Ha CKOPOCTh nuddy3uun Bomopoaa?
5. Kakue BHelIHUE BO3IEUCTBHS HA METAJJI MOTYT U3MEHUTH CKOPOCTh
muddy3un Bogopona?
3anaHus AJ51 CAMOCTOSITeILHOI padoThI.

CUCTEMAaTU3UPOBATh U 3aKPENUTh U3y4eHHbIN MaTepuan CriocoObl onpenenenue (GU3NKO — XUMUYECKUX
XapaKTEepUCTUK MeTaJula. BiusHue HaBoZOpOXKMBAHUS HAa XapaKTepUCTUKU MeTaiia. CrocoObl 3alUThL.
KoHncnektupoBanue marepuana.

-npopaboTKa KOHCIIEKTOB JIEKLIUI
- IOATOTOBKA K OMPOCY, KOJUIOKBUYMY

Tema 4. Bonopon-:xesie3o. Teoperuueckue ocHOBbI HaBoaopo:xkuBanus. (ITK-2)
Jlekumus.

PacTBOprMOCTH BOZIOpO/A B jkKeie3e MpH IUIABJICHUH W aJUIOTPOITHBIX MpeBpalleHusX. Biausaue mo6aBok
IPYTHUX 3JEMEHTOB K JKelle3y Ha pPacTBOPUMOCTh Bomopona B HeM. CocTosiHHME BOIOpOAA B IKelese.
PacnipocTpaHeHHOE MHEHHE O HAXOXKICHUH OSJICKTPOIUTHYECKOTO BOJOPOAa BHYTPU MeTala U €ro
IKCTIEPUMEHTAIBHOE OTpoBepikeHue. J[Be (hopMbl aicopOUPOBaHHOTO BOIOPO/A HA TMOBEPXHOCTH METaa
Hranc wim Hsazc , oTBedaromue 3a Mmonu3aluio U Teepaodaznyto auddysuro.

IIpakTnyeckoe 3ansATHE.

1. Ilpu xakux Temrmeparypax HaOII0aeTcss u3MEepUMas OKKITIO3Us Booposa xene3om? K yemy npuBoaut
MOBBILIEHUE TEMIIEPATYPHI?

2. Kak u3meHsieTcst paCTBOPUMOCTH BOAOPOA B JKeJle3e MPH TUIABJICHUH U aJUIOTPOIHBIX MPEBPALICHUSIX ?
3. B xakom Buje amcopOupyercst Bogopon xemnezom? Uem moareepxaaetcs?
4. Kakoe xene30, TeXHUYECKOE UM OYUIIIEHHOE, Ooblie nmoromaeT Bogopoaa? [ouemy?

5. IIpu kakux Temrmeparypax HaOIIOMaeTCs M3MEepUMasi OKKITFO3HsI Bojoposia xene3om? K demy nmpuBonut
MOBBILICHUE TEMIIEPATyphI?

6. Kak u3MeHseTcss pacTBOpUMOCTh BOAOPO/IA B XKEJI€3€ IPH IUIABJICHUH U aJUIOTPOITHBIX MPEBPAILEHUAX ?
7. B kakom BHie afgcopOupyeTcst BoIopo/ xkene3om? UeM moaTBep:kaaeTcs?

8. Kakoe xene30, TEXHUYECKOE WM OYHIIIEHHOE, O0JIbIe rortoniaeT Bogopoaa? [louemy?

9. Kakue 2 ¢popmbl ancopOMpoBaHHOTO BOIOPOA CYLIECTBYIOT Ha IIOBEPXHOCTH METaIa, COTJIACHO
Xopuytu u 1p?

10. Kaxkoii Bomopon Hranc wim Hsanc oTBedaer 3a Mmonu3zalinio, a Kakoi 3a TBepaodaznyo nuddysuto?



3ananus 1J151 CAMOCTOSITEILHOI padoThI.

-CHUCTEMaTH3UPOBaTh U 3aKPENUTh U3yueHHbIH MaTepuai. CocTosiHue, B KOTOPOM AUPPYHIUPYET BOIOPOL
B Kele3e. BiusiHue cTpyKTyphl CTanu U BeJIMYMHBI 3epHa Ha quddy3uio Bogopoaa. BiusHue uzmyueHuit
Ha pacTBOPUMOCThH BOAOPOAA B XkKeisese. [laHHbIe 0 XUMHUYECKOM B3aUMOJICHCTBUH BOJOPO/A C KEIE30M. 2
(dbopMBbI aIcOpOMPOBAHHOTO BOJOPO/IA HA MOBEPXHOCTH METaJlIa, BIMSHUE UX HA HABOAOPOXKUBAHHE.
Brnusinue kaTogHOM noNIsipU3alivii Ha HABOAOPOKMBAaHUE. BIUsHUE TMMUTHPYIOIIECH CTauu pEeaKkuu
BhIZICNIeHHS Bofopoaa (peakuuu Donbpmepa unu Taderns) Ha HABOAOPOKMBAHUE METAILIA.
KoncnektupoBanue marepuana.

- IOATOTOBKA K OMPOCY, KOJUIOKBHYMY, TECTUPOBAHUIO.

Tema 5. UnruOupoBanue u crumyaupoBanue Hapogopoxusanus. (ITK-2)
Jlekumus.
WNuruburopsl HABOIOPOKUBAHUS
Crumynsatops! HaBogopoxuBaHus. [I[poMoTtopsl. Mexanusm aeicTBus.
IIpakTn4yeckoe 3aHsATHE.
1. Kak cBsi3aHa pacTBOPUMOCTb BOAOPOAA B METAJUIAX C UX IOJI0KEHHUEM B
MIepUOINYECKOM TabmuIe?
2. Kak BiusieT 3H10TepMUYECKasi OKKIIIO3US HAa KPUCTAJUIMUECKYIO PEILIETKY
MeTalljla ¥ Ha €r0 MEXaHWYECKHE CBOMCTBA (HA MpUMepe kelesa)?
3. KakoBa runoresa 0 COCTOSSHUM MOMIOIEHHOTO METaJNIOM BOIOPO/AA,
MOATBEPKAECHHAS HKCIIEPUMEHTOM?
4. Kak ObUIO MOATBEPXKIEHO HAXOXKIEHHE BOJOPOAA B METAJLIE B BUIE
MPOTOHOB?
5. 3a cyeT Kakux peakiuil Ha MOBEPXHOCTH METaJIoB oopa3zyetcst Hanc?
6. CTUMYJISITOPBI HABOJAOPOKUBAHMUSL.
7. UIHruObuTOopsl HABOAOPOKUBAHMS.
8. BelnosiHeHKe onbITa
BnusiHue cTUMyISATOPOB HABOAOPOXKUBAHHUS.

Lenp paboTel: OnpenenuTs BIUSHIE CTUMYJISTOPOB HABOJIOPOXKUBAHMS Ha TOK MU Py3un BOAOpOIA Yepes
CTaJbHYI0 MeMOpaHy B 1 H. pacTBOpe KUCIOTHI (COISTHOM WM CEPHOM).

Xop 3KCTIepUMEHTa COOTBETCTBYET OMMCAHMIO B TabopaTropHO padboTe 1o Teme 1.
Ho B monspuszaiuonHyto yacts stueiiku BBogutces 1 H pactBop HC1 ¢ no6aBkoit 5 MMoib/n poganuaa
Kaius, B 11 (Hy3HOHHYIO 4acTh — KaK OOBIYHO, PACTBOpP TEPMAaHTaHATa KaJIHsl.

3ananus AJ51 CAMOCTOSITEILHOI padoThI.

KoncnekrupoBanue marepuana: UHTHOUPOBAHNUE U CTUMYJIMPOBAHUE HABOAOPOKMBAHMS JKeJle3a U CTajlH B
MPUCYTCTBUH B PaCTBOPE CEPOBOJIOPOJIA M YINIEKHUCIOro raza. CTUMyNnUpyollee BIUsSHUE Ha
HABOJIOPO’KMBAaHUE METAIJIOB poAaHuja Kanus. UHrubupyroiee aelicTBre Ha HABOAOPOKUBAHHE XkKelle3a U
cTasied MHrHOUTOPOB KOPPO3HH STUX METAJUIOB B KUCIBIX cpenax. KuHeTnka U MexaHu3M mpolecca B uX
npucyTCTBUU. NHrHOUTOPBI KAaTOTHOTO AecTBHsI. MeXaHu3Mbl KaTOAHOTO BBIIEICHHS BOAOPO/A.
OCHOBHOM MEXaHU3M 3alIUThl THTUOUTOpaMH HaBOAOPOKMBaHUs. [1010XKUTETbHBIE CTOPOHBI
CTUMYJIMPOBAaHUS HAaBOJOPOKMBAHUS, KaK HAKOIUIEHHUE AIIEKTPOJIUTHUECKOTO BOIOPO/IaA.

Bnusinue npupoasl pactBopuTens (Bona, STUICHINIMKONE). BiusHue KOHIIEHTPALUK CTUMYIISITOPOB U
MHTHOUTOPOB HABOAOPOKUBAHUS. BiusiHue karoHoOM noyispu3anuy MeTaia.

- [TonroToBka k ornpocy, KOJUIOKBUYMY, TECTUPOBAHUIO.
4. KoHTpO/Ib 3HAHUI 00yYAKOIIMXCS U THIIOBbIE OLIEHOYHbIE CPeACTBA
4.1. Pactipenenenue 6amios:

baniabHO-peHTHHTOBBIE MEPOTIPUSATHS HE MPETyCMOTPEHBI

4.2 TunoBsie OLIEHOYHBIE CPEACTBA TEKYIIIETO KOHTPOJIS



KounrtpoJsbHnasi padora

Tema 3. XuMnueckoe B3auMOAECHCTBUE BOIOPO/Ia C METaIaMu

1.ITpu 3amMeHe HHTHOUTOPA B YCIOBUSAX KOPPO3UH CTAIM BEIMYMHA Y Bo3pocia ¢ 5 1o 10 pa3. Ha ckonbko
IIPOLIEHTOB BBIPOCIIO 3HaYEHUE Z7

2. Ha ocHOBE KMHETHYECKON U30TEPMBI JJIsl OHOPOJHON MMOBEPXHOCTH U BBIPAKEHUS ISl CKOPOCTH
mporuecca Mpyu HaJU4UU TOJIBKO SHEPreTUYECKOTO AeHCTBHSI MHTUOUTOpPA BHIBECTH BBIpAXKEHUE,
MO3BOJISAIONIEE TOTYUYUTh MPAMOIUHEIHYIO rpaduueckyro 3aBUCUMOCTh. [locTpouts rpaduxk.

3. IIpu ckopocTtu koppo3uu xenes3a B armochepe 0,07 r/(cM2rom) ¢ yueToM, 4TO MIPOIIECC UJIET C
KHCJIOPOJHOM nenossipu3anueit u ¢ oopazoBanueM Fe(OH)3, paccunTarh KOITMYECTBO KUCIOPO/A,
HEOOX0IMMOe ISl TIPOTEKAHMsI ITpoIiecca.

4. CKopOCTb KOPPO3UHU AJIFOMUHHUS JIETOM B TPOMHKKAX Npu cpeaneit temneparype 300 cocrasmset 0,25
r/(M2-rox). KakoBa ckopocTh KOPpO3HH OCEHBIO TIPH cpeaHel Temmneparype 200, eciiu TeMIeparypHbIi
ko3¢ dunmeHt pasex 0,5.

5. CKOpOCTh KOppO3uH Zn B OTKPHITON MTPOMBIIIIIEHHON atMocdepe 3,7 MKM/To1l, a B Oyake 2 MKM/TOJI.
Onpenenuts 3aUTHBIN 3P ekt Oyaku B %o.

Omnpoc

Tema 2. PacTBOpeHne BoJopoJa B MeTaIIaxX
1. YTo NOHMMAIOT MOl TEPMUHOM «PacCTBOPEHHE BOAOpOAa B MeTalie?
2. KakoB cMbIC TEpMHUHA «TBEPABIA PaCTBOP» AJI BOAOPOJA B MeTAILIE?
3. COOTBETCTBYET JIM TEPMUH «TBEP/IbIHA PACTBOP» JII CUCTEMBI METAJI-BOAPOL?
4. Yto 03Ha4YaeT TEPMUH «OKKJIIO3USA» BOAOPOAA, KAKOW TEPMUH €MY PaBHOLICHEH?

Tema 4. Bonopoa-xxene3o. TeopeTnueckue 0CHOBBI HABOJJOPOKUBAHUSI.
1. Kak cBsizaHa pacTBOPMMOCTH BOAOPOZA B METAJUIAX C UX TOJI0KEHHUEM B
nepuoanueckon Tadnure?
2. Kak Brnusier 3H10TepMUYECKasi OKKIIIO3Us HAa KPUCTAJUTMYECKYIO PEIIETKY
MeTaJljla ¥ Ha €ro MEXaHWYEeCKHe CBOMCTBA (Ha mpuMepe xernesa)?
3. KakoBa runoresa 0 COCTOSIHUY MOMIOIIEHHOTO METaJNIOM BOIOPO/A,
MOATBEPKICHHASL HKCTIEPUMEHTOM?
4. Kak ObL10 MOATBEPKIEHO HAXOXKIEHUE BOAOPOa B METaJlIe B BUJIE
IIPOTOHOB?

IIpakTnyeckoe 3aaHue 1l MPAKTHYECKOH MOATOTOBKHU

Tema 5. UnrubupoBanue 1 CTUMYIUPOBAHUE HABOIOPOKUBAHUS.

CTYJIGHT JOJIKCH JJICKTPOXUMHUYCCKUMU METOAMHU OLICHUTL CTCIICHb HABOAOPOKHBAHUA 110 OTHOHICHHUIO K
MCTaJlllaM HMJIM CIlJIaBaM (Ha YCMOTpPCHUC npenonaBaTenﬂ), AaTb OLICHKY IMPUMCHUMOCTH I/IHFI/I6I/ITOpa B TE€X
WJIN UHBIX arp€CCHUBHBIX CpCaax.

1. Banummre ypaBHenus @onbmepa, Tadens u IeiipoBckoro.

2. YeM BBI3bIBACTCS BOJAOPOIHOE OXpyIUMBaHUE MeTaIa?

3. Yto Takoe HaBOJOPOKMBAHUE MeTaLIa?

4. Kakwe BeliecTBa SIBISIIOTCA CTUMYJIATOPAMH HABOJOPOKUBAHUS CTaIN?
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5. KakoB MexaHM3M JIEHCTBUS CTUMYJIATOPOB HABOJOPOXKUBAHUS?

6. Kak skcriepuMeHTaNBPHO ONpeAessieTCss KOJMYECTBO BOAOpona, IUGGYHAMPYIOUIETO B CTaJIbHYIO
MeMOpany?

Pedepar

Tema 2. PacTBOpeHne BoJOopoJa B MeTaIIIaX
1. TBepapIX pacTBOPOB BOJOPOJA B METaJLIaX.
2. Bausitnue Temneparypbl Ha OKKIIFO3UIO BOAOPO/IA.
3. Teopus HaxOXkIEHUS BOIOPOJA B METaJIaX.

CobecenoBanue

Tema 1. IIpenmer u 3amaun Kypca. Pa3BuTHe npencTaBieHuii 0 HABOAOPOXKMBAHUU U TIOBEJIEHUH BOAOPOAA
B MeTaJlIe

1. Kakue ctaguu BKIIFOYAET MPOLIECC TPOHUKHOBEHHUS BOIOPOJIa B METAILI?

2. Ot kakux (GaKTOpoB 3aBUCHUT (U3MUecKas aacopOius Bogopoaa?

3. ®dusndeckas aacopOIys Bogopoaa odparuma mwim Heooparuma?

4. Yem oOBsICHSIETCSA, UTO U30TEPMA aJicopOLnu Bogoposa xene3oM, Ni, Cu He sBJsieTcs IIaBHOM KpUBOW?

Tema 5. UnrubupoBanue v CTUMYIUPOBAHUE HABOIOPOKUBAHHUS.
1. Kak cBsizaHa pacTBOPUMOCTb BOJJOPO/Ia B METAIUIAX C UX MOJI0KEHUEM B
nepuoanueckon Tadnure?
2. Kak BinuseT 3HJ0TepMUYECcKask OKKIIIO3Hs Ha KPUCTANINYECKYIO PELIETKY
MeTaJljla ¥ Ha €ro MEXaHWYEeCKHUe CBOMCTBA (Ha mpuMepe xernesa)?
3. KakoBa rumnore3a 0 COCTOSHUM MOMIOLEHHOTO METAJIJIOM BOOPO/a,
MOATBEPKICHHASL HKCTIEPUMEHTOM?
4. Kak ObUIO MOATBEPAKIEHO HAXO0XK/IEHHE BOJOPOAA B METAJLIE B BUJIE
IIPOTOHOB?

TecrupoBanue

Tema 3. XuMundeckoe B3aMMOAEUCTBHE BOIOPOIa C METAJIIAMU
1. Kakue meTasisl Ha3. COMbBOQUIBLHBIMU?

(?) nyst kotopeix AGajc pactBopurens = 0;
(?) nyst kotopeix AGajc pactBoputens > 0;
(?) nyst kotopeix AGagc pactBoputens =100

(?) nyst kotopeix AGagc pactBoputens < 0;

2. Ha xakux MeTajiax IpeuMyILIeCTBEHHO U3ydyaiach KHHETHKA JIEKTPOIHBIX IPOLECCOB, B TOM YHCIIE, B
npucyrctBuu [IAB?

(?) Ha YepHBIX METAJIIAX;
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(?) Ha pTYTH M aManbramax;

(?) Ha BETHBIX METAJIAX;

(?)ma PtuIr.

3. Urto xapakTepu3yeT KOHCTAaHTa «a» B YPaBHEHUH U30TepMBbI aacopormu OpymkruHa?
(?) xOHCTaHTY aJCOPOLIMOHHOTO PABHOBECHS,

(?) sHEpPreTUYECKYI0 HEOAHOPOAHOCTH TIOBEPXHOCTH;

(?) TapeneBcKuil HAKIOH MONAPU3ALMOHHBIX KPUBBIX.

(?) B3auMopeHCTBIE MEXTy aZICOPOUPOBAHHBIMU YaCTUIIAMU;

4. K xakoMy THITy OTHOCHUTCSI HHTHOUTOP TPUMETHUIOCH3UIaMMOHUHUOINT?
(?) KaTHOHO-aHMOHOAKTUBHBIN;
(?) aHHOHAKTUBHBIA;
(?) MONEKYISIPHBIIA;
(?)IPOTOHUPYIOIIHIACS.
5. 3a cuer kakoro 3¢pdexra 106aBKa raIOreHUI-MOHOB K CEPHOKUCIOMY PacTBOPY MOBBIIIAET
nepeHanpsbkeHue Boopoza Ha Fe?
(?) 6rmoxMpoBKa;
(Mwl-s0dexr;
(?) m3menenue >Hepruu cBsa3u Hazc ¢ Fe;
(?) xkuHeTHUEeCKUiA YDPEKT.

6. [Touemy oprannueckue katuonsl B p-pe HCI cunpHO 3aropmakusaror PBB, a B p-pe H2SO4 ouenn
cinabo?

(?) u3-3a adpdpexra cuneprusma Cl- -HOHOB M OpraHUYECKUX KaTHOHOB;
(?)uz-3a adpexra cunepruzma SO42- -MOHOB U OPraHUYECKUX KATHOHOB;
(?) U3-3a ancopbuuu H20 B p-pe HCI;

(?) U3-3a ancopbuuu H20 B p-pe H2SOA4.



7. Kakomy THITy TOBEpXHOCTH COOTBETCTBYET KMHETHUEcKas nzorepma 0 =1- exp(-kt)?
(?) paBHOMEPHO-HEOTHOPOAHAS;

(?) onHOpOaHAs;

(?) SKCIIOHEHIIMAIbHO-HEOJHOPO/IHAS,

(?) paBHOMEPHO-OTHOPOAHAS.
8. Uto Takoe 3¢ ekt cuaepruzma?

(?) monaBiieHHE OTHUM BEIIECTBOM 3aIIUTHBIX CBOMCTB JPYroro;

(7)) B3auMHOE YCUJICHHE 3allIUTHBIX CBOMCTB JIBYX BEIIECTB;

(?) BRITECHEHHE OJTHUM BEIIECTBOM aJICOPOUPOBAHHBIX YACTHI] IPYTOro;

(?) xuMHUYecKas peakiusi MeXKIy JIByMs BEIIECTBAMH.

9. Kak coueraercs ancopbumst naruoutopa 1 OH- Ha moBEepXHOCTH Kee3a B 3-X CTaIUHHOM MEXaHHU3ME
aHOIHOW MOHU3AINU?

(?) B 1 craguu anc-cst KHHTUOUTOD;

(?) B mepBoii cranuu aacopbupyercss OH- u uaTHOUTOD;

(?) BO BTOpOI#i cTamuu ajic-csi MHTUOUTOD;

(?) Bo BrOpOIi cTamuu ancopoupyercst OH- u uHrHOHUTOD;

10. [Touemy yBennueHHE pa3Mepa MOJIEKYJI MHTHOUTOPOB BCIIEICTBHE BBEACHUS KPYITHBIX 3aMECTUTENCH
YCHJIUBAET UX UHTUOUpYloliee aeicTue?

(?) n3-3a yBenmMueHUs OJIOKHUPOBKHU TTOBEPXHOCTH;
(?) u3-3a yBenmmueHus dHepruu cBsizu H ¢ Meraniom;
(?7)u3-3a yBenuueHus TadeIeBCKUX HAKIIOHOB;

(?) n3-3a yBenuueHus ko> OUIIMEHTOB MepeHoca.

4.3 TIpomexxyTouHas aTTecTalus 1Mo AUCIHUILINHE POBOAUTCS B GOopME IK3aMeHa

Tunosbie Bonpockl 3xk3ameHna (I1K-2)
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Tunossie BOIIPOCHI 3K3aMEHA

1. IToamoBepXHOCTHBIN M HAAMOBEPXHOCTHBIA BOJOPO B METAJLIAX.
2. CocTosiHME BOIOPO/ia B METaJIaX.

3. AKTUBHpOBaHHAs U HEAKTUBUPOBAHHASI aJICOPOIIHSI.

TunosBble 3aganusa s 3k3amena (I1K-2)
TurnoBkie 3aanus A1 YK3aMeHa
1. Bmustnue dazoBoro cocrtasa criaBa Ha Au¢Gy3uto BOAOPOIA B KEIE30.
2. Boustaue Tepmuueckoit 00paboTku Ha auddy3uro Bogopona B cTaib.
3. Bnusinue abcopOupoBaHHOTO BOIOPO/Ia Ha AIEKTPOIPOBOJHOCTh METAJIIOB.

4.4. llIkana oueHMBaHUS TPOMEKYTOUHOM aTTeCTALMK

JleckpunTopsl (YypOBHH) — OCHOBHBIC TIPU3HAKH OCBOCHHUS (ITOKA3aTeIu

Ornenka Komnerentuu
TOCTHKEHHMSI pe3ynbTaTa)

TIK-2 Bnameer B BBICOKOW CTENEHH OCHOBHBIMH TEOPETHUECKUMHU
3HAHUSIMH, METOJIaMH  OIPEICNICHUs] TOTOKa  TBepAoQa3zHOU
muddy3ur Bogopoaa M crmocodaMu €ro CHIKEHUS. 3HAeT OCHOBHBIC
«OTIINYHO» CTUMYJISITOPHl W WHTHOUTOPHI HABOIOPOXXMBAHWS W  BIUSHHE
MOCIIEIHETO Ha MeXaHW4YeCKre CBOWCTBA MeTawia. OTBET MOCTPOEH
JIOTHYHO, MaTepuall M3JIaraeTcs YeTKO, SCHO, XOPOIIMM SI3bIKOM,
apryMEHTHPOBaHO

TIK-2 JIeMOHCTpUpPYET [OCTaTOYHBIM ypOBEHb 3HAHMUA Marepuaiga IIo
BIMSIHUIO  JJIEKTPOJIMTUYECKOTO  BOAOPOAA Ha  IUIACTUYECKHE
«XOPOILIO» CBOMCTBa MeTaJlyla U CIOCO0aM CHIDKEHHUSI 3TOro BiusiHMS. Jlerko
OpUEHTHpYeTCS B M3yyaeMoM Marepuaie. [IposBiseT HEeKOoTOpyIo
HEYBEPEHHOCTh B OTBETAX Ha JIOTIOJIHUTEIbHbIE BOMPOCHI

I1K-2 JIeMOHCTpUpPYET HE 1O0CTATOYHBIN YPOBEHb TEOPETUUECKUX 3HAHUU U
AKCIEPUMEHTAJILHBIX METOJIOB OIpeAeTeHHUs MOTOKa TBepaoda3HOM
nuddys3un Bogopoaa B Merasul. OTBET HE BCET/ia JIOTUYHO BBICTPOEH,
MaTepual u3naraercsi 0e3 MpUMEHEHUs HayYHON TePMUHOJIOTUU

«YIOBIETBOPUTEITHHOY

I1K-2 JleMoHCTpUpyeT ciaOblii ypoBEeHb 3HaHWW Marepuana. He 3Haer

«HCYAOBJICTBOPUTCIILHO»
TEPMHHOJOTHUIO 1 OCHOBHBIC 3aKOHOMEPHOCTH

5. MeTonnueckue ykazaHusi AJsi 00y4al0IIUXCS 110 OCBOCHUIO M CHUILIHHBI (MOYJIS)

5.1 MeTtoandeckue yka3aHus IO OPTaHU3aIlMN CaAMOCTOSTEIBHOM PadOThI 00YUYaIOIIUXCS:

[Ipuctynas K W3yYeHUIO TUCIUIUIMHBI, B MEPBYIO Odepelb OOydaromuMmcsi HEOOXOAMMO O3HAKOMHUTBCS
comepx)aHueM paboueii mporpammbl nuctuiumabl (PIT[]), xotopas ompexaenser coaepxaHue, oObeMm, a
TaKKe MOPSAIOK U3YUCHHSI U MTPETIOaBaHus yIeOHOM TUCIUILINHEL, €€ pa3/iena, YacTu.

J171 caMOCTOSATENbHOM paboThl BaKHOE 3HaYEHHE UMEIOT paszeibl «O0beM U collepikaHne AUCIUTITMHBD),
«YuebHo-mMeTonnyeckoe U HHGOpMAIIMOHHOE 00ecieyeHIe TUCIUIUIUHBD U «MaTtepruaabHO-TEXHUYECKOe
obecrieueHre JUCITUTUIMHBI, TpOrpaMMHOE obecreueHue, MpodeccCuoHaIbHbIC Oa3bl TaHHBIX U
MH(OPMAIIMOHHBIE CTIPABOYHBIE CUCTEMBI».

B pazmene «O0beM u copepkaHHe AMCHUIUIMHBDY YKa3bIBAIOTCS BCE pas3leibl M TEMbl H3ydaeMoi
JTUCLMIUTMHBL, @ TAK)KE BUJIbI 3aHATHI U TUTAHUPYEMBI 00BEM B aKaJIeMUYECKHX Yacax.

B pasgene «YueOHo-meTomumueckoe U HH(POpMalLMOHHOE oOecledyeHrne AMCHUIUIMHBDY — yKa3aHa
peKoMeHayeMasi OCHOBHAs U IONOJIHUTENbHAS JINTEpaTypa.

B paznmene «MarepuanbHO-TeXHUYECKOE OOeCIeueHue TUCIHUILIMHBL, TMpPOrpaMMHOE oOecreueHue,
npodeccuoHanbHble 0a3bl JaHHBIX U HWH(GOPMAIMOHHBIE CIPAaBOYHBIE CHCTEMBD» COACPKHUTCS IEepeueHb
npodeccruoHanbHbIX 0a3 JaHHBIX U MHPOPMALIMOHHBIX CIIPABOYHBIX CHCTEM, HEOOXOIHUMBIX AJIi OCBOCHUS
JTUCIUIUTAHBL.

5.2 PexomeHnanuu o0y4aronumMcs o padore ¢ TEOpeTUYeCKUMU MaTepraiaMy Mo TUCIUIUINHE

[Tpu u3ydeHnn 1 mpopadbOTKe TEOPETUICCKOTO MaTepraia HeOOXOaUMO:




- IPOCMOTPETH €1lIe pa3 npe3eHTaluo Jekuu B cucteMe MOODLe, noBTOpUTh 3aKOHCIIEKTUPOBaHHBIN Ha
JEKUMOHHOM 3aHATUM MaTepual M JOMNOJIHUTh €ro € YYE€TOM PEKOMEHJOBAHHOM IOMOJIHUTEIbHOU
JIUTEPATYPBL;

- IIPA CAMOCTOATEIbHOM M3Y4YEHHH TEOPETUYECKON TEMBI CAEIaTh KOHCIIEKT, HCIOJIb3Yysl PEKOMEHIOBAHHbIE
B PITJI ucrounuku, npogeccuoHanbHble 0a3bl JaHHBIX U HHPOPMALMOHHBIE CIIPAaBOYHBIE CUCTEMBI:

- OTBETUTD Ha BOIIPOCHI JIsI CAMOCTOATEIILHON pabOoThI, TIO TeMe MpecTaBieHHbIe B myHKTe 3.2 PIT/I.

- [P IOATOTOBKE K TEKYIIEMY KOHTPOJIIO HCIIOIb30BaTh MaTepuaiibl (hoHa oreHouHbIX cpencts (POC).
5.3 Pexomenmanuu mo paboTe ¢ Hay9HOU U y4eOHOM JIUTepaTypoit

PabGoTa ¢ OCHOBHOM M JONOJIHMUTENBHOM JHMTEPAaTYpOl SBISETCS IIaBHOM (POpMOI caMOCTOATENbHOM
paboThl M HEoOXOoOMMa MPH MOATOTOBKE K YCTHOMY ONpPOCY Ha CEMUHAPCKUX 3aHATHAX, K Jebartam,
TECTHUPOBAHHUIO, 3Kk3aMeHy. OHa BKIIOYaeT MpopabOTKy JIEKIMOHHOTO MaTephalia M pPEeKOMEHIOBAHHBIX
HCTOYHHMKOB U JINTEPATYPHI 110 TEMATHKE JIEKLIUH.

KoHCHeKT JIeKInu JOJKEeH coliepKaTh peepaTuBHYIO 3alIUCh OCHOBHBIX BOIPOCOB JICKIIUH, B TOM YHUCIIE C
ornopoii Ha pa3MmeneHHble B cucteme MOODLe mpe3eHTany, OCHOBHBIX MCTOYHUKOB M JIUTEPATYpPhl IO
TeMaM, BBIBOJBI MO KaXAOMY Bompocy. KOHCIeKT MOXKeT OBITh BBITIONHEH B paMKax pacliedyaTKd BbIIa4uH
Mpe3eHTAlUi JIEKIUH WM B OTACNIbHOW TeTpaau mo mpeamery. OH JOKEH ObITh aKKypaTHBIM, XOPOIIO
YUTAaEMBbIM, HE COAEPIKaTh HE OTHOCALIYIOCS K TeMe HH(POPMAITUIO HITH PUCYHKH.

KoHcnieKkThl HayyHOW JHUTEparypbl NMPU CaMOCTOSATENbHOM IOATOTOBKE K 3aHATHUAM JOJDKHBI CONEPIKaTh
OTBETHl HA KaX/bli TOCTAaBICHHBIH B TEME BONPOC, MMETh CCHUIKY Ha HCTOYHHK WH(POpPMALUU C
00s13aTeNbHBIM YKa3aHUEM aBTOpAa, HAa3BaHMS W TOJa HU3AAHUS HCIOJNb3YeMOH HaydyHOW JHMTEpaTyphl.
KoHcniekT MoOXeT ObITh ONOpPHBIM (COAEpXkAaTh JIUIIb OCHOBHBIC KIIIOUYEBbIC MO3MIMHU), HO TPH 3TOM
MO3BOJISIIOIMM  JIaTh TIOJIHBIA OTBET IO BOINPOCY, MOXET ObITh MOAPOOHBIM. OO0beM KOHCHEKTa
OIIPENIETSAETCS CAMUM CTYIACHTOM.

B nporecce paboThl ¢ OCHOBHOM U JOTIOTHUTEIIBHON JTUTEPATYPOH CTYICHT MOXKET:

- JenaTh 3allUCU IO XOAy 4YTE€HHS B BMJIE NPOCTOr0 WIM Pa3BEPHYTOro IIaHa (co31aBaTh IEPEUYEHb
OCHOBHBIX BOIIPOCOB, PACCMOTPEHHBIX B UCTOYHHKE);

- COCTaBJATH Te3HUCHl (LMTHpOBaHHE HauOoOJee BAKHBIX MECT CTaTbu MJIM MOHOTpaduu, KOPOTKOE
U3JI0KEHUE OCHOBHBIX MBICJIEH aBTOpA);

- TOTOBUTH aHHOTAIMH (KpaTKoe 0000I1eHe OCHOBHBIX BOIIPOCOB PabOTHhI);

- CO3/1aBaTh KOHCIIEKTHI (Pa3BEPHYTHIC TE3UCHI).

5.4. PexoMeH1a1tuy MO NOATOTOBKE K OTAENIBHBIM 33aHUAM TEKYIIETO KOHTPOJISA

CoOecenoBaHue TmpeanoyaraeT OpraHU3alUI0 Oecelbl MpernojaBaTeiss €O CTYIEHTaMH II0 BOIpOcaM
IIPAKTUYECKOTO 3aHATUS C LENbl0 0ojee OOCTOATENBHOIO BBISBICHUS UX 3HAHUN IO ONPEAEICHHOMY
paszmeny, TeMe, npolieme M T.II. Bce uieHbl Ipynmbsl MOTYT ydacTBOBaTb B OOCYKICHHH, 100aBISTH
MH(POPMALUIO, TUCKYTUPOBATh, 331aBaTh BOIPOCH! U T.1.

YCTHBIA OMpOC MOXKET TMPUMEHATHCS B pa3audHbIX (Qopmax: (QpoHTaIbHBIN, WHIWBUIYAIBHBIN,
KOMOMHUPOBaHHbII. OCHOBHBIE Kau€CTBA YCTHOTO OTBETA MOJUIEXKAILETO OLICHKE:

- IPaBUJIBHOCTB OTBETA IO CONEPIKAHHUIO;

- IOJTHOTA U TIIyOuHa OTBETA;

- CO3HATEJIBHOCTh OTBETA;

- JIOTHKA U3JI0KEHUS MaTepuaa;

- PallMOHAIILHOCTD MCIIOJIb30BAHHBIX IIPUEMOB U CIIOCOOOB PELIEHUs OCTABICHHON yueOHOil 3a1auy;

- CBOEBPEMEHHOCTh M 3((EKTUBHOCTH MCIIOIB30BAHUS HATNISIHBIX MOCOOMHA M TEXHUYECKUX CPEICTB IPH
OTBETE;

- HCII0JIb30BAaHUE JIONIOJHUTEIBHOTO MaTepraa;

- PalIMOHAJILHOCTb HUCIIOJIBb30BaHUS BPEMEHH, OTBEJCHHOIO Ha 3a/laHNE.

YCTHBIM OIIPOC MOXKET CONPOBOXKAATHCS IMPE3ECHTALUEH, KOTOpas IMOATOTaBIMBAECTCA IO OAHOMY U3
BOIIPOCOB MPAKTHUYECKOTO 3aHATUSA. [Ipy BRICTYIUIEHHH ¢ Mpe3eHTalnueld HeoOXoauMo oOpamarb BHUIMaHUE
Ha TaKU€ MOMEHTBI KaK:
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- cofep)KaHUE MPE3CHTAlMN: AKTYaJIbHOCTh TEMbI, MOJHOTA €€ PACKPBITUS, CMBICIOBOE COJAEp)KaHUE,
COOTBETCTBHE 3asIBICHHOW TEMBI COJIEPKAHHUIO, COOTBETCTBHE METOAMYECKUM TPEOOBAaHUAM (IIETTH. CCHUIKU
Ha PeCypChl. COOTBETCTBHE COJEPXKAHHUS M JUTEPaTyphl), MPaKTHYECKash HAlpaBIE€HHOCTb, COOTBETCTBHE
coziepKaHus 3asiBICHHON (opMe, aleKBaTHOCTh UCIIOJIb30BaHUS TEXHHUUECKUX CPEJCTB yUEOHBIM 3a1adam,
MOCIIEIOBATEILHOCTD U JIOTHYHOCTb MPE3CHTYEMOT0 MaTrepuara;
- odopmiieHHE TMpe3eHTalMu: 00beM (ONTUMAIbHOE KOJIWYECTBO), IHM3aiiH (YMTaeMOCTb, HAJIWYHE HU
COOTBETCTBHE TpapUKd W aHUMAIMM, 3BYKOBOE OQOpMIICHHE, CTPYKTYypUpOBaHHE HWH(POpPMALUH,
COOTBETCTBHE 3asBJICHHBIM TpPEOOBAHUSIM), OPUTHHAIBHOCTH OGOPMIICHHS, 3CTETHKA, HCIIOIb30BaHHUE
BO3MO)KHOCTH ITPOTPaAaMMHOI CpeJibl, COOTBETCTBHE CTaHIapTaM 0(hOpMIICHUS;
- IMYHOCTHBIC Ka4eCTBa: OPATOPCKUE CIIOCOOHOCTH. COOMIONEHHE PErIaMEHTa, SMOLMOHAIBHOCTD, YMEHHE
OTBETHUTbH Ha BOIPOCHI, CHCTEMATU3UPOBAHHBIE, TITyOOKHE 1 TIOJIHbIE 3HAHUS 110 BCEM pa3JiesiaM IpOrpaMMBI:
- COIep)KaHHE BBICTYIUICHUS: JIOTMYHOCTh M3JIOKEHUS Marepuasa, pacKpblTHE TEeMbl, JOCTYIHOCTb
m3noxkeHus, dPdexTuBHOCT npuMeHeHust cpeactB WKT, cmocoObl ©u  yClIOBHS  JTOCTHIKCHHUS
PE3yABTaTUBHOCTH M IPGEKTUBHOCTH AJIsS BBIONHEHUS 3a/ad CcBoed MpodeccHoHANbHOW WU yueOHOU
JeSTeIbHOCTH, J0KA3aTeIbHOCTh NMPUHUMAEMBIX PELICHUH, YMEHHE apTyMEHTHUPOBATh CBOM 3aKJIIOYCHUS,
BEIBO/IBI.

6. YueOHO-MeTOnM4YecKoe 1 HHPOPMALMOHHOE o0ecriedeHre JUCHMIITHHbI

6.1 OcHoBHas UTEpaTypa:

1. lprankoBa JI.E., Burnopouu B.1. MHrHOUTOPHI KOPPO3WMK METAIIOB : y4el. mocobue Ijist XuMm. ¢ak.
yH-TOB. - UI311. 2-e, mepepal. u por.. - Tam6oB: U3n-Bo [lepmuna P.B., 2010. - 269 c.

2. Burnoposuu B.UM., IlpirankoBa JI.LE. KuHeTnka M MexaHH3M OJJEKTPOAHBIX PEAKLUH B IpoOLECCAX
KOPPO3UHM METAJJIOB : y4e0.mocolOue Ui CTyl. XMMUYECKHX (ak-ToB yH-TOB. - Tam6oB: M31-Bo [lepminna
P.B., 2010. - 127c.

6.2 JlononHUTENBHAS JIUTEPATYpA!
1. Burnoposuu B.H., Ilpirankosa JI.LE. Dnekrpoxumuueckoe M KOPPO3MOHHOE IIOBEJEHUE METAIUIOB B
KHCJIBIX CHUPTOBBIX M BOJHO-CIIMPTOBBIX cpenax : [MoHorpadus]. - M.: Paguorexnuka, 2009. - 327 c.

2. IprankoBa JI.E., Burgoposuu B.M. JlaGopaTopHbIii TPakTUKyM IO XUMHYECKOMY COIPOTHUBIICHUIO
MaTepHaJIOB M 3aIUTEe OT KOPPO3WHU : y4eO.MmocoOue M CTyA.XMMHYECKUX (haK-TOB YH-TOB. - TamMOOB:
N3pa-Bo Ilepmmna P.B., 2010. - 198c.

3. A6pukocoB A. A. OCHOBBI TEOPUH METAIIOB : y4deOHOEe mocoOue. - 2-¢ u3l., JAOM. U uchp.. - Mocksa:
Ouzmarurt, 2010. - 599 c. - Teker : anexrponssiit // DBC « YHUBepcUTETCKass OMOIMOTEKa OHIIANHY [CaiT].
- URL.: http://biblioclub.ru/index.php?page=book&id=67590

4. benornazo C.M. DnekTpoXuMHUecKuii BOJOpoa U MeTaiuibl. [loBenenue, 6oprda ¢ OXpymuuBaHUEM. -
Kanununrpaa: W3n-so Kannnunrpazackoro roc. ys-ta, 2004. - 320 c.

6.3 VlHble HICTOUHUKMU:

1. UaTepHeT-sHIIMKIONEANH - http://www.rubicon.com/

2. OBC «Znanium.com» - http://www.znanium.com/index.php?item=main

3. Xumudeckast SHIUKIONEANs Ha caiite « XuMHUK.py» - http://www.xumuk.ru/encyklopedia/

4. yueOHbIe MaTepHalbl Ha caiiTe XumMudeckoro akynsrera MI'Y - http://www.chem.msu.su/rus/chemistry
5. anexTpoHHas Oubnuoteka. - http://www.aup.ru/books/

7. MatepuaibHO-TEXHMYECKOe o0ecnevyeHue TUCIUILINHBL, IPOrpaMMHoOe o0ecneyeHue,
npogeccnoHabHbIe 0a3bl JaHHBIX U HHPOPMALIMOHHBbIE CIIPABOYHbIE CHCTEMbI

Jlnsg mpoBeneHus 3aHATHM MO JUCHUIUIMHE HEOOXOIUMO ClIeAyIollee MaTepuaibHO-TEXHUYECKOe
oOecrieueHue: ydeOHble ayqUTOPUM [AJs TNPOBEICHUS 3aHATHHM JIEKIIMOHHOTO M CEMHHApCKOro THIIA,
TPYNIOBBIX W WHAMBHUIYaJbHBIX KOHCYJbTAlMH, TEKYLIETr0 KOHTPOJSI U MPOMEKYTOUHOM aTTecTaluw,
MTOMEIIEHUS 111 CAMOCTOSITENIbHON paboThlI.
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VY4eOHble ayTUTOPUN U MIOMEIICHHUS ISl CAMOCTOSTEILHON pabOThl YKOMIUIEKTOBAHBI CHICIIMATM3UPOBAHHOM
MeOeNbI0 U TEXHUYECKUMHU CPEACTBAMHU 00yUeHHUsI, CITy>KalllUMHU JJIsl TIPeACTaBIeHUs yueOHoM nHpopManuu
OO0JIBIION ayTUTOPHH.

[TomereHust 111 CaMOCTOSITEIbHON pabOThl YKOMITJIEKTOBAHBI KOMIIBIOTEPHOW TEXHUKOM C BO3MOXKHOCTBIO
MOAKITFOYEHHUS K ceTn "UnTepuer” u obecrieueHrEeM JloCTyna B AIEKTPOHHYIO
nH(pOPMAITMOHHO-00pa30BaTEIBHYIO CPeNy YHUBEPCUTETA.

Jlnst mpoBeeHusl 3aHATHI JICKIIMOHHOTO THIIAa UCTIONB3YIOTCS HAOOPBI IEMOHCTPAILIMOHHOTO 000PYI0BaHUS,
00ecreYnBaroIe TEMaTHYEeCKHE WILTIOCTPAIH (TIPOEKTOP, HOYTOYK, SKpaH/ MHTEPaKTUBHAS JOCKA).

JlumeH3noHHOE U CBOOOHO pacIpOCTpaHsIeMOe IPOrpaMMHOE 00eCTICYeHHE:

Kaspersky Endpoint Security ans OusHeca - Cranmaptasiii Russian Edition. 1500-2499 Node 1 year
Educational Renewal Licence

Onepanuonnas cucrema Microsoft Windows 10

Adobe Reader XI (11.0.08) - Russian Adobe Systems Incorporated 10.11.2014 187,00 MB 11.0.08
Microsoft Office [Ipodeccronanbhsrii mioc 2007

7-Zip 9.20

[Tpodeccuonanpubie 6a3bl JaHHBIX U MH(POPMAITMOHHBIC CITIPABOYHBIE CUCTEMBI:

1. VYHuBepcurerckass  OuwbOnmoTeka  OHJIAMH:  JNEKTpOHHO-OMOMMoTeunas  cucrema. —  URL:
https://biblioclub.ru

2. DIEKTPOHHBIIN Karajor DyHIaMEHTaIbHON OnOIMOTEeKN TI'V. - URL:
http://biblio.tsutmb.ru/elektronnyij-katalog

3. Hayunas osnexktponHas OubOmuorexka Poccuiickoit  akamemun — ectectBo3Hanms. —  URL:

https://www.monographies.ru

DJIeKTpPOHHAS HH(OPMALIMOHHO-00pa3oBaTe/IbHas cpeaa
https://auth.tsutmb.ru/authorize?response type=code&client id=moodle&state=xyz
B3anMoneiicTBue mpenomaBaTenss W CTY[JEHTa B Tpolecce OOyYeHHUs OCYHIECTBISIETCS MOCPEICTBOM

MYJIBTUMEIHUHHBIX, THIIEPTEKCTOBBIX, CETEBBIX, TEICKOMMYHHUKAIIMOHHBIX TEXHOJIOTHH, HUCIOJIB3YEMBIX B
ANIEKTPOHHOH HH()OPMAIIMOHHO-00Pa30BaTEILHON CPEIe YHUBEPCHUTETA.



