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1. lean u 3agaun AUCHUATIHMHBI

1.1 Henp qucuuruivHel — GopMUpOBaHUE KOMIIETEHIIHIA:

[TIK-2 CniocoGeH ynpaBisiTh HayYHBIMH HCCIICOBAHUSMHU B 00JACTH MPOBEPOK KOPPO3UOHHOTO COCTOSTHHS
Y 3aIIUAIIEHHOCTHIO JIMHEWHBIX COOPYKCHHUH i 0OBbEKTOB

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

- HAy4YHO-UCCJIEA0BATEIbCKHI

- OpPraHU3alMOHHO-YIIPaBICHUYECKUN

1.3 JlucuuriinHa OpUEHTHPOBAHA HAa MOATOTOBKY OOydYaroUIMXCs K MPO(ecCHOHAIbHOM AEATEIbHOCTH B
chepax: 26 XuMHUECKOE, XHMHUKO-TEXHOJIOTHYECKOE TPOU3BOACTBO (B cdepe  ONTUMH3ALUU
CYIIECTBYIOIIUX U Pa3pabOTKH HOBBIX TEXHOJIOTUH, METOZAOB U METOJUK MOJTYUYCHHUS U aHAJIN3a MPOIYKIIUH,
B c(hepe KOHTpOIS KauecTBa ChIPbs, MOMy(HaOpUKAaTOB M TOTOBOM MPOAYKIHMH, B cepe MacrnopTH3aluu U
ceprudukanuu npoaykuun), 40 CkBo3HbIE BUABI TPO(HECCHOHANBHON AEITETLHOCTH B MPOMBIIIICHHOCTH
(B cdepe HaydHOTEXHUYECKUX, OINBITHO-KOHCTPYKTOPCKUX pa3pabOTOK U BHEAPEHHUS XUMHUECKOU
NPONYKIMHM PA3IUYHOTO Ha3zHA4YeHHs, B cepe METPOJIOTUH CEepPTU(UKANN U TEXHUYECKOTO KOHTPOJIA
Ka4ecTBa MPOIYKIIUH)

1.4 B pe3ynbTare 0CBOCHHS JUCHUIUIMHBI y 00YYarOIUXCs TOJKHBI OBITH C(OPMUPOBAHBIL:

O06001TIeHHBIEC TPYIOBEIE
(yHKIMH / TPYAOBBIC
(YHKIMY / TPYAOBBIC HIIH

Kon n HammenoBaHue
xommnereniuu ®I'OC BO,
HEOOXOOUMOM IS

MHankaTopbl JOCTHKEHUS] KOMIIETEHIIAM

npodeccroHaIbHbIe (opMHupOBaHHS TPYIOBOTO
nercTBus (MIPH HAUTHIUAH WIH TIPO(heCCHOHATBLHOTO
npodcrangapra) TEHCTBUS
[IK-2 CnocobeH ynpasnsate |PazpabareiBaeT miiaH MEpONPHUSITHH 1O  H3YYEHHUIO
HayYHBIMHU nporecca TBepaodazHoi auddy3un Bogopona B METaJIIBI

WCCIIEIOBAHUSIMH B OOJIACTH |M CIIOCOOBI €r0 CHIKEHHS
IIPOBEPOK KOPPO3UOHHOIO
COCTOSIHMS U
3alUIIEHHOCTHIO
JIMHENHBIX COOPYKEHUN U

00BEKTOB

1.5 CormacoBanue MCKIUCHTUIITIMHAPHBIX CBsI3eH JAWUCIIMIIINH, OGCCHG‘-II/IBEIIOH_II/IX OCBOCHHC KOMHGTGHHHﬁ:

I1K-2 CrnocobeH ympaBisTh HAayYHBIMH MCCIIECOBAaHUSIMH B OOJNAacTH TPOBEPOK
KOPPO3UOHHOTO COCTOSIHUS U 3alMIIEHHOCTHIO TMHEHHBIX COOPYKEHUH U 00bEKTOB

Ne HaumeHnoBanue ®dopma
n/n JUCIIUTLITNH, o0yueH
OTIPEIETISIOIIX us
MEXIUCIUTUTMHAPHBIE | OyHas
CBsI31 (cemect
p)
2|4
1 [3amuTa MeTanIoB OT
MHUKPOOHOJIOTHYECKOM
KOppO3UHU
2 |3ammTa MeTajioB OT | +
CEpPOBOAOPOTHOM
KOppO3UHU




3|OcHOBEI +
COBpPEMEHHOM
raJbBaHOTCXHUKHU

4 |IIpegnurmnomuas +
MPaKTHKA

5| YnpasneHue +
CMayuBaHUEM U
ancopOrueit Ha
MMOBEPXHOCTH pa3jena

has3

2. Mecto nucunmimabl B cTpykrype OII marucrparypsi:

JuctummHa «OJIEKTPOJIMTHUYECKUNA  BOIOPOA B  METallaX» OTHOCHUTCS K dYacTd, (GOpMHUpPyEeMOn
y4aCTHUKaMH 00pa30BaTeIbHBIX OTHOIICHUH, ydeOHoro turana OIl mo nanpasnenuto noarotosku 04.04.01
- Xumusl.

Jucuuninuza « DIeKTpOIUTUYECKUNA BOIOPO B METAJIax» U3ydaercs B 1 ceMectpe.

3.00beM u conepxaHHue TUCUUILITUHBI
3.1.00peM QUCIMIUIMHEL: 5 3.€.
Ounas: 5 3.e.

Bun yueGHOM paboThI (Bcgglf;io]s)
OO0mas Tpyn0éMKOCTb 1M CHUILTTHHBI 180
KonTaktHas pabora 48
Jlexuu (Jlexiun) 16
[Tpaktuueckue (IIpakr. pab.) 32
CamocrosrenbHas padota (CP) 96
OK3aMeH 36

3.2.ConepxaHue Kypca:

Ne Ha3zBanue Bun yuebHoli | ®opMBbI TEKYIIETO
TEMBI paszena/TeMsbl pabotsl, Hac. KOHTPOJIS
Jlex |IIpa| CP
LIMH | KT.
pao.
O[O0 |O
1 cemectp

1 [Ipenmer u 3amaun Co0OecenoBanue

Kypca. Pazputue
MPEJCTABICHUN O
HaBOJOPOKUBAHUH
W MIOBEJICHUHU
BOJIOPOJIa B METAJIJIE

2 PacTtBOpenue Omnpoc; Pedepar
BOJIOpO/Zia B 3 |1 8 |18
METaJliax

3 XUMHUYECKOE KonTtponbHas
B3aUMOIENCTBUE pabora;
BOZIOpOJIA C TecTtupoBanue
MeTaJlJIaMU




4 Bonopon-xeneso. Ompoc
Teopetnueckue 3 6 | 20
OCHOBBI
HaBOZOPOKUBAHHUS.

5 WNurubuposanue u CobecenoBanue;
CTUMYJIUPOBAHUE 4 16 |20 IIpakTruueckoe
HaBOZOPOKUBAHHUS. 3aJjaHNe

Tema 1. [Ipenmer u 3axaun Kypca. Pasputne npeacraBjieHuil 0 HAaBOXOPOKUBAHUYU U NOBEAECHUMN
Bogopona B merasuie (I1K-2)
Jlekumus.

[Ipeamer m 3amaum kypca. Pa3BuTue mpencTaBieHUN O HABOAOPOKMBAHMHM W TOBEIACHHUU BOAOPOJA B
Metaiie. [IpakTudeckas 3HAYUUMOCTh JUCITUTUIMHBL. Perienne TeopeTuueckux 3aaad.

IIpakTn4yeckoe 3aHsATHE.
. Kakue craguu BKitodaeT nporecc NpoOHUKHOBEHHUS BOAOPO/a B METaJL1?
. OT kakux (GakTOpOB 3aBUCUT (hU3UUECKas aacopOuus Bogopoaa?
. @usnueckas agcopouus Bogopoaa odpaTuMa mim Heooparuma?
. UeM 0OBsICHSIETCS, YTO U30TEPMa aicopOuu Bogopoa xene3oM, Ni, Cu He sABseTCs IIaBHOW KpUBOW?
. Uepe3s kakue Metamuibl 1udGyHAUpYEeT BOAOPOA?
. Kakas npenBaputensHas ctaaus rnpu nuddysuu Bogopoaa B MeTai?
. Kak Bnusitor Temmneparypa u 1aBjieHue Ha CKOpocTh tudy3un Boaoposaa B Metasuie?

00 3 N L LN

. B xakom MeTase camasi BBICOKasi CKOpocTh muddys3uu Bogopona?

9. B xakoM COCTOSTHMM HaXOAUTCS BoAOpox npu auddys3un yepes meramn?

10. BemonHenue onsiTa: JJuddysus Bogoposaa B yrepoaUCTYIO CTajlb U3 KUCIIBIX BOAHBIX PaCTBOPOB.
Lenpb pabotsl: Onpenenuts TOk Aud@y3un Boropoaa yepes CTalbHyI0 MeMOpaHy B 1 H. pacTBOpe KUCIIOTHI
(constHOM Wi CepHOI).

HccnenoBanue mpouecca auddys3un BOAOPOAA B METAILIE IPOBOAUTCS B DJICKTPOXHUMUYECKOM
JBYXKaMepHOil sueiike ¢ pybamkoii Tuna JleBanarxana (puc. 23) u3 crekna «Ilupekcy ¢ BepTHKaIbHO
pacronoxeHHoi Memopanoit u3 craimu Ct.3 Tonumaoi 0,3 MM 1 mtomaneio paboue moBepxHoctu 3,63
CM .

B nomnsipuzanimoHHy0 4acTh siueHKU BBOAUTCS PabOUYMid pacTBOP, B HEMOIAPU3ALMOHHYIO
(muddy3uonnyo) — puxkcupoBanHbiii 00beM TuTpoBanHoro 0,01 H. pactBopa KmMnO4 (35 mi). CorntacHo
TeopuH MeTona, b yHANPYIOUIHA Yepe3 MeMOpaHy BOOpoJ pearupyer Ha ee 1updy3MoHHON cTOpOHE
110 PEaKINH:

3Hanc + MnO4- — MnO2 + H20 + OH-

KonnuectBo npoauddyHanpoBasiiero Bo1opoaa OLEHUBAETCS 110 U3MEHEHHIO KOHIIEHTPaLuu
IepMaHraHara Kajus, KOTOpoe ONpeAesseTcs MyTeM TUTPOBaHHsI PACTBOPOM ILIABEJIE€BOM KHCIIOTHI 10 U
[OCJIe OIbITA

3anaHus AJ51 CAMOCTOSITeILHOI padoThI.

[enb: cucTeMaTU3UPOBATh U 3aKPENUTh U3yUEHHBIH MaTepual MpeICTaBICHUN 0 HABOAOPOKUBAHUH U
MOBEJIEHNHU BOJOPOJIa B METAaJLIE.

-popabOTKa KOHCIIEKTOB JIEKLUI
- IOATOTOBKA K OIIPOCY, KOJUIOKBUYMY, TECTUPOBAHUIO

Tema 2. PacTBopenue Bogopona B Merasiax (I1K-2)
Jlexknus.

OOpazoBanue TBEpIbIX PACTBOPOB Bomopona B Meramiax. Okkmo3us Bomopona B Mertamiax. CrocoOsr
BBIPAXCHHS KOJIMYECTBA OKKJIIOAMPOBAHHOTO BOAOpoAa. BiusHue Temmneparypbl Ha OKKJIIO3UIO BOJAOPOJA.
3aBUCUMOCTh PACTBOPUMOCTH BOJIOpOAA OT arperaTHoro COCTOSIHUSL MeTajuia. Teopus HaXOXKIACHUS
BOJIOPOJIa B METAJLIE B BUJIC TPOTOHA B AIIEKTPOHHBIX 000JIOUKAX MeTalla.

IIpakTH4eckoe 3aHATHE.



1. YTo noHMMarOT 1o TEPMUHOM «PAacTBOPEHHE BOJOPOJA B METAILIE?

2. KakoB CMBICII TEpMHHA «TBEPABIA pacTBOP» ISl BOAOPOAA B MeTalie?

3. CoOTBETCTBYET JIM TEPMHUH (TBEPABINA PACTBOP» AJISI CUCTEMBI METAILI-BOAPO?
4. Yto 03HA4aET TEPMUH «OKKJIIO3Us» BOAOPO/A, KAKOM TEPMUH €MY PaBHOLICHEH ?
5. Kakwe ra3sl 061a1a10T CITIOCOOHOCTHIO K OKKITIO3HH METAJIOM?

6. B xakoM BHie BOZOPO/ OKKIIIOIUPYETCS METAJIJIaMU M Y€M 3TO OObsICHsIETCS?

3aganus 1J151 CAMOCTOSITEJIbHOM PadoThlI.
-popabOTKa KOHCIIEKTOB JICKIIHIA
- IOATOTOBKA K OMPOCY, KOJUTIOKBHYMY, TECTUPOBAHUIO

Tema 3. Xumuueckoe B3anmojaeiicrsue sogopona ¢ meramiamu (I1K-2)
Jlekuus.

Knaccudukanum BomopoacoaepKauX COCIUHEHUH 3JIeMEeHTOB. . Kmaccudukamuss 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€pPEeH UM CKBO3b HUX? Kakumu ombITaMu 3TO
J0Ka3aHo?

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

3. Kak BrusieT cocTOsIHHE TTOBEPXHOCTH METasllia Ha CKOpPOCTh Auddy3un?
4. Kak BIUSIOT aJl7IOTPOIHBIC MMPEBPAIICHUST METAJIIIOB Ha CKOPOCTh nuddy3uun Bomopoaa?
5. Kakue BHelIHUE BO3/IEUCTBHS HA METAJNI MOTYT U3BMEHUTH CKOPOCTh
muddy3un Bogopona?
3anaHus AJ151 CAMOCTOSITEILHOI padoThI.

CUCTEMAaTU3UPOBATh U 3aKPENUTh U3y4eHHbIN MaTepuan CriocoObl onpenenenne (GU3NKO — XUMUYECKUX
XapaKTEepUCTUK MeTaJula. BiusHue HaBoZOpOXKMBAHUS HA XapaKTepUCTUKU MeTaiia. CrocoObl 3alUThL.
KoHncnexktupoBanue marepuana.

-npopaboTKa KOHCIIEKTOB JICKLIUI
- IOATOTOBKA K OMPOCY, KOJUIOKBUYMY

Tema 4. Bonopon-:xesie3o. Teoperuueckue ocHOBbI HaBoaopo:xkuBanus. (I1K-2)
Jlekumus.
PactBOoprMOCTE BOOpo/a B *kelle3e IpU IUIABJICHUHM M aJUIOTPOMHBIX IpeBpanieHusx. BiusHue no6aBok
JpYyTHUX DJIEMEHTOB K JKelle3y Ha pacTBOPUMOCTh Bojopona B HeM. CoCTOsiHHE BOIOpO/a B JKeyese.
PacmipocTpaHeHHOE MHEHHME O HAXOXACHUU DJICKTPOIMTUYECKOTO BOAOPOAA BHYTPU MeTalljla U €ro
SKCIEPUMEHTAJIbHOE OmnpoBepkeHue. JIBe popmbl agcopOMpPOBaHHOTO BOIOPO/ia Ha MOBEPXHOCTH MeTaslia
Hranc wim Hsazc , oTBedaromue 3a Mmonu3aluio U Teepaodaznyto auddysuro.

IIpakTnyeckoe 3aHsATHE.

1. Ilpu xakux Temreparypax HaOII0aeTCss U3MEepUMast OKKITIO3Us Booposa xene3om? K yemy npuBoaut
MIOBBILIEHUE TEMIIEPATYPHI?

2. Kak u3meHsieTcst paCTBOPUMOCTH BOAOPOA B JKeJle3€ MPH TUIABJICHUH U aJUIOTPOIHBIX MPEBPALICHUSIX ?
3. B xakom Buje amcopOupyetcst Bogopon xenezom? Uem moareepxaaetcs?
4. Kakoe xene30, TeXHUYECKOE UM OYUIIIEHHOE, Ooublie noromaeT Bogopoaa? [ouemy?

5. IIpu kakux Temmeparypax HaOIIOMaeTCs M3MEepUMasi OKKITFO3HsI Bojopoia xene3om? K demy nmpuBoaut
MOBBILICHUE TEMIIEPaTyphI?

6. Kak uaMeHsieTcst pacCTBOPMMOCTh BOJIOPO/IA B JKeJ€3€ MPH IJIABJICHUH U aJUIOTPOIHBIX MPEeBpaIeHUIX ?
7. B kakom Buzie afgcopOupyeTcst BOIopo/ xkene3oMm? UeM moaTBep:kaaeTcs?
8. Kakoe xene30, TEXHUYECKOE WM OYHIIIEHHOE, O0JIbIe rortomniaeT Bogopoaa? [Touemy?



9. Kakue 2 ¢popmbl ancopOupoBaHHOTO BOIOPOA CYLIECTBYIOT Ha IIOBEPXHOCTH METalIa, COTJIACHO

Xopuytu u 1p?

10. Kaxkoii Bomopon Hranc mim Hsanc oTBedaet 3a Mmonu3zalinio, a kKakoi 3a TBepaodaznyo nuddysuro?
3aganus AJ151 CAMOCTOSITEIbHOM PadoThI.

-CHCTEMaTH3UPOBaTh U 3aKPEMUTh U3yUeHHBIH MaTepuan. CoCcTosiHEE, B KOTOPOM AUPPYHIUPYET BOIOPOIT
B Kele3e. BriusHue CTpyKTyphl CTalu U BEJIMYUHBI 3epHa Ha quddy3uio Bogopoaa. BivsHue nznmyueHuit
Ha pacTBOPUMOCTb BOAOPOJA B xkeie3e. JJaHHbIe 0 XUMUUYECKOM B3aUMOJEHCTBUM BOAOPO/IA C KEJIe30M. 2
(hopMBI aICOPOMPOBAHHOTO BOJOPO/IA HA TOBEPXHOCTH METAJIa, BIUSHUE UX HA HABOJAOPOKUBAHHE.
BrnusiHue kaToqHOM NOJISIpU3alii HA HAaBOAOPOKMBAHUE. BIMAHUE TUMMUTHPYIOLIEH CTaUU PEAKLUN
BbIIeNIeHUs Bojopoaa (peakiuu Donbmepa wiu Tadens) Ha HABOIOPOKMBaHUE METAILIA.
KoncnekrupoBanue marepuarna.

- IOATOTOBKA K OIIPOCY, KOJUIOKBUYMY, TCCTUPOBAHUIO.

Tema 5. UurudupoBanmne u crumyaupoBanne Hapopopoxkuanus. (IIK-2)

Jlexknus.
WNurubutopsl HABOIOPOKUBAHUS
Crumynsaropsl HaBonopokuBaHud. [IpoMoTopel. MexaHu3M neicTBusl.

IIpakTH4eckoe 3aHATHE.
1. Kak cBsi3aHa pacTBOpMMOCTh BOAOPOZA B METAJUIAX C UX TOJI0KEHHUEM B
nepuoanueckon Tadnue?
2. Kak Brusier 3H10TepMUYECKasi OKKIIIO3Usl HAa KPUCTAJUTMYECKYIO PEIIETKY
MeTaJljla ¥ Ha €ro MEXaHWYEeCKHe CBOMCTBA (Ha mpuMepe xernesa)?
3. KakoBa runoresa 0 COCTOSIHUY MOMIOIIEHHOTO METaJNIOM BOOPO/A,
MIOATBEPKICHHAS SKCIIEPUMEHTOM?
4. Kak ObL10 MOATBEPKIEHO HAXOXKIEHUE BOAOPOa B METaJlIe B BUJIE
IIPOTOHOB?
5. 3a cueTr KakuX peakIuii Ha TOBEPXHOCTH METaLIOB 00pa3yercs Hanc?
6. CTUMyIATOPBI HABOJOPOKUBAHUS.
7. UHrnOuTOpHI HABOJOPOXKUBAHHUS.
8. BolnonHenue oneita
Bnusinue cTuMynsTOpOB HABOAOPOKUBAHHUS.
Lenp paboTsl: OnpenenuTs BIUSHIE CTUMYISTOPOB HABOAOPOKUBAHUS Ha TOK MU Py3un BOAOpOIA Yepes
CTaJbHYI0 MeMOpaHy B 1 H. pacTBOpe KUCIOTHI (COISHOM WM CepHOM).
Xon 3KCTIEpUMEHTa COOTBETCTBYET OIMCAHMIO B JJabopaTtopHOi padoTe mo teme 1.
Ho B nonsipusanmonnyto yacts stueiiku BBoauTes 1 H pactBop HC1 ¢ no6GaBkoit 5 MMoib/1 ponanuia
Kanus, B 11 Py3MOHHYIO YaCTh — KaK 0OBIYHO, PACTBOP IE€pMaHTaHaTa Kajusl.

3aganus AJ151 CAMOCTOSITEIbHOM PadoThI.
KoncniektupoBanue Marepuana: HHTHOUPOBAHNUE U CTUMYJIMPOBAHUE HABOJAOPOKMBAHHUS JKeJie3a U CTaJH B
IIPUCYTCTBUH B PaCTBOPE CEPOBOOPOJA M YIIIEKHUCIOro raza. CTUMyNHpyolee BIUSHUE Ha
HaBOJOPOXKMBAaHHE METAJIOB pojaHua Kanus. MHrubupyromee neiicTBue Ha HABOJOPO)KUBAHUE XKelle3a U
cTaneil MHruOMTOPOB KOPPO3UH FTUX METAIIOB B KUCIBIX cpenax. KuHeTHka u MeXaHu3M Iporecca B UX
npucyTcTBUU. UHTHOUTOPHI KaTOMHOTO ASUCTBUS. MeXaHU3Mbl KaTOIHOTO BBIJCICHUS BOIOPOA.
OCHOBHOW MEXaHM3M 3aLIUThl HTHTHOUTOpPAaMU HaBOJAOPOKKUBaHU. [1o0KHUTENbHBIE CTOPOHBI
CTUMYJINPOBAaHUS HaBOJOPOKMBAHUS, KaK HAKOIUIEHHUE AIEKTPOJIUTHUECKOTO BOIOPO/A.
Bnustnue npuponsl pactBoputens (Boaa, STUICHIIMKONG). BiMsiHue KOHLIEHTpallui CTUMYJIITOPOB U
WHTHOUTOPOB HABOAOPOXKUBAHUS. BIusHUE KaTOMHON MONIIPU3alliU METaIa.
- [lonroroBka k onpocy, KOJUIOKBUYMY, TECTUPOBAHUIO.

4. Konrpoab 3HaHMI 00y4alOLINXCS M THIIOBbIE OLICHOYHBbIE CPEICTBA
4.1. Pactipenenenue 0auioB:



TeKylui KOHTpostb — 50 6aioB

1 cemectp

KOHTPOJBHBIE Cpe3bl — 2 cpe3a mo 10 6amioB Kax bl

npemMuaabHbie 0amisl — 10 6amoB

OTBET Ha dK3aMmeHe: He 0osiee 30 0aiuioB

Pacripenenenne 6aioB 1mo 3aJaHusIM:

No |HazBanue tembl | @opmbl Max. Mertonuka npoBeJeHUs 3aHIATUS U OIIEHKU
Te | /BHUI y4eOHOH |TEKylIero | KOI-BO
MBI paboTsI KOHTpOJs | Oamos
/ cpe3bl
1. [IpenmeT u Cobeceno 10 10 GamIoB - CTYIEHT CBOOOIHO BIIAJIEET MaTePHUAIOM, IEMOHCTPHUPYET
3a/1a4u Kypca. BaHUE TyOOKHe, CHCTeMaTH3MpOBaHHBIE 3HAHHS, CBOOOMHO OTBEYaeT Ha
Pazsutne BOTIPOCHI UCTIONB3YS MPOPECCHOHATHLHYIO TEPMUHOIOTHIO
MpeICTaBICHU 5-9 OamoB — CTyAEHT BJaJeeT MPEACTABIECHHBIM MaTeprajoM,
0 OTBEYAET Ha 3a/IaHHBIE BOIPOCHI
HAaBOJIOPOKUBAH 5-3 famra — WMEIOTCA HEMOpaOOTKH, MaTepwall MPEACTABICH HE
WU ¥ TTIOBEICHUHN paIoHaIbHO, MAJI0 MIUTIOCTPATHBHOTO Marepuaia, CTYICHT BIaJeeT
BOZIOpO/A B HEnmoJaHOW HWH(OpManueld Mo TeMme, 3aTPyAHAeTCS C OTBeTaMH Ha
MeTae 3aJlaBaeMbI€ BOTIPOCHI
0- 2 GamroB - WMEIOTCS HEAOPaOOTKH, MaTepHal MPEACTaBICH
CIUIOIIHBIM TEKCTOM, Maji0 WJUIIOCTPAaTHBHOTO MaTepuania, CTYAEHT
cnabo BrnajeeT HWH(MOpPMANUEH MO TeMe, MPU OTBETE HCIONIB3YeT
3arOTOBJICHHBIN TEKCT, 3aTPyOHSETCA C OTBETaMH Ha 3aJaBacMble
BOIIPOCHI
2. | PactBopenue Ornpoc 10 9-10 O0aJJIOB  BBICTABIIACTCSA, €CIH  CTYACHT OOHApPYyKWI
BOJOpOZA B BCECTOPOHHEE, CUCTEMAaTHYECKOE U IITyOOKOE 3HAHUE MPOTrPaMMHOTO
MeTaax Marepuaa, YMCHHE CBOOOITHO BBITIOJTHSITh 3aJlaHusl,
MPEeyCMOTPEHHBIC TIPOTPaMMOM, OCBOUBIIHMIA OCHOBHYIO, u

3HAaKOMBIM C JOMOJHUTENBbHOU JuTeparypod. OTBET NOCTPOEH
JIOTUYHO, MaTepuall M3Jaraerci 4YeTKO, SCHO, XOPOIIKUM SI3BIKOM,
apryMEHTHUPOBAaHO, yMECTHO UCHONB3yeTCsS WHGOPMAIMOHHBIA U
WUTIOCTPATUBHBIA Marepuall (NMPUMEpPhl W3 MPAKTHUKH, TaOIHIIBI,
rpaduku U T.7.). Ha BOompockl oTBe4aeT KpaTko, apryMEHTHPOBAHO,
YBEPEHHO, MO CYLECTBY.

8-7 0aIOB BBICTABISETCS, €CIU CTYACHT OOHAPYXHII JIOCTATOYHO
[TyOOKHE 3HaHUS MPOTPAMMHOTO MaTepuaia, YMEHHE HCIOIb30BaTh
paHee TONYyYCHHBIC 3HAHWS C BHOBb NMPUOOPETCHHBIMH, MPUMEHSTH
UX Ha mpakTtuke. OTBET MOCTPOCH JOTUYHO, MaTepuall U3JIaraercs

Xopoumum SI3BIKOM, HOPUBJICKACTCA I/IH(l)OpMaTI/IBHLIﬁ u
I/IJ'IJ'IIOCTpI/IpOBaHHLIf/i MaTtcepuall, HO IIPpU OTBCTC JOITYCKACT HCKOTOPLIC
MOrpeuIHOCTH. BOHpOCBI, 3a1aBacMbIC npenoaaBarciicM, HC

BBI3BIBAIOT CYLIECTBEHHBIX 3aTPyIHEHHUN

5-6 0anyoB: CTYIEHT MOKA3bIBaE€T HE JOCTATOYHBIH YPOBEHb 3HAHUMN
y4eOHOTO M JIEKIMOHHOTO Marepuaia, He B MOJTHOM oObeMe BiaaeeT
MPaKTUYECKUMHU HaBBIKAMH, YYBCTBYET ceOsi HEYBEPEHHO IPU OTBETE
Ha BOIIPOCHL. B oTBeTe He Bcerna MPUCYTCTBYET JIOTHKA, apIyMEHTHI
MPUBJIEKAIOTCS HEJIOCTATOYHO Beckue. Ha mocTaBiieHHBIE BOMPOCHI
3aTPyAHSIETCSl C OTBETAMH, IIOKa3bIBAaeT HEJOCTATOYHO TIyOOKHE
3HaHU

0-4 0asIoB: CTYIEHT MTOKa3bIBAET CcI1a0bIi YpOBEHB
npodecCHOHANbHBIX ~ 3HAHUHM,  3aTpygHAETCS  OpU  aHaJu3e
MPaKTHYECKUX CcHTyanuid. He MoXeT mnpuBecTH mNpuUMEpbl U3
peanbHON MpakTHUKU. HeyBepeHHO W JOTWYecKH HemoceN0BaTeIbHO
u3jaraer Marepuan. HenmpaBwibHO OTBe4aeT Ha TMOCTaBICHHBIC
BOIIPOCHI WJIH 3aTPYAHSETCS C OTBETOM.




Pegepar
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10 6anoB - cTyAeHT CBOOOTHO BIIaZCEeT MaTEPUAIIOM, IEMOHCTPUPYET
IyOOKHe, CHCTEMaTH3MpOBaHHBIE 3HAHUS, CBOOOAHO OTBEYAET Ha
BOIPOCHI UCHONB3Ys MPOPECCHOHATILHYIO TEPMUHOIOTHIO

6-9 OamoB — pedepar COOTBETCTBYeT TeMe, CTPYKTypa H
opopmiieHe B OCHOBHOM  OTBEYAaecT  BBIIIEHECPEUNCICHHBIM
TpeOOBaHUSAM, CTYOCHT BIIAQACET TMPEACTABICHHBIM MaTepUaloM,
OTBEYAaeT Ha 3aJaHHBIE BOINPOCH], MPHUCYTCTBYIOT OTAEIbHbBIE
HE0YETHI;

3-5 ©Oamna — B CTpyKType H O(OpPMIICHHH IMPE3CHTAUH HMEIOTCS
HenopaboOTKM, Marepuan MpelNcTaBIeH B  IPE3CHTalUd  He
paloHaIbHO, MAJIO WUTFOCTPATUBHOIO MaTrepHasa, CTyIEHT BIaJeeT
HemoMHOW HMH(popManueil mo TeMe, 3aTpyAHSETCsl C OTBETaMH Ha
3aJ1aBacMbI€ BOIPOCHI;

0- 2 6amynoB - B CTPYKType W OQOPMIICHHH NpPE3CHTALUU UMEIOTCS
HenopaboTKH, MaTepuall MPENCTaBlIeH CIUIOIIHBIM TEKCTOM, MaJlo
WITIOCTPAaTUBHOTO MaTepuala, CTyIeHT ciabo BianeeT nHpopMauen
0 TeMe, IMpH OTBETE HCIIOJNB3YEeT 3arOTOBIEHHBIM  TEKCT,
3aTPYIHAETCS C OTBETAMHU Ha 33aBa€MbI€ BOIIPOCHI.

Xumuaeckoe
B3aMOJCHCTBHU
€ BozIopo/a ¢
MeTaJlJIaMu

KonTtpoa
bHasl
pabdora(k
OHTPOJIbH
blii cpe3)
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Pemenne 5 3amad. BepHoe pemenue omHoi 3amaun — 2 0Oamra,
JIOTHYECKH BEPHOE peIIeHue, coepiKaiiee OmmoOKy B pacderax — 1
Oayut, HeBepHOE pemenne — 0 6amoB

Tectupos
aHue

Pemenne Tecta u3 10 Borpocos. I1o 0,5
0aJuty 3a MPaBUIIBHBIA OTBET.

Bonopon-xenes
0.
Teopetuueckue
OCHOBEI
HABOJIOPOKUBAH
sl

Ormpoc
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AKTUBHOE y4acTHe B 00CYXIE€HHH NPOUICHHOTO MaTepHaa, BepHbIe
OTBETHI Ha BOIIPOCH — 5 0aJlIOB.

AKTHUBHOE ydacTHe B OOCY)XICHHH MpPOHIEHHOI0 Marepuania, HO B
OTBETE MPUCYTCTBYIOT HEKOTOpBIC OLIMOKHM — 2-4 Oasa.

Hexxenanue ywacTBOBaTh B OOCYKICHHM HPOMICHHOTO MaTepHaja
WM TpyOble omMOKK B M3JI0KeHUU MaTepuana — 0 — 1 6anna

uarnbupoBanme
17§
CTHMYJIHPOBaHH
e
HaBOJIOPOXKUBAH
usl.

Cobeceno
BaHue(Ko
HTPOJIBH
blii cpe3)
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10 GamIoB - CTYIEHT CBOOOIHO BIIAJIEET MaTEPHUAIOM, IEMOHCTPHPYET
TyOOKHe, CHCTeMaTH3MpOBaHHBIE 3HAHHS, CBOOOMHO OTBEYAaeT Ha
BOTIPOCHI UCTIONB3YS MPOPECCHOHATHLHYIO TEPMUHOIOTHIO

5-9 OamoB — CTyAEHT BJaJeeT MPEACTaBIEHHBIM MaTeprajoM,
OTBEYAET Ha 3a/IaHHBIE BOTIPOCHI

5-3 famra — WMEIOTCA HEmOpaOOTKH, MaTepwall MPEACTABICH HE
paIoHaIbHO, MAJI0 WIUTIOCTPATHBHOTO MaTepuaia, CTYICHT BIaJeeT
HETIOTHON WH(pOpMAaNUeH 10 TeMe, 3aTPyNHSIETCS C OTBETaMH Ha
3aJlaBaeMbI€ BOTIPOCHI

0- 2 GamroB - WMEIOTCS HEAOPaOOTKH, MaTepHal MPEACTaBICH
CIUIOIIHBIM TEKCTOM, Majl0 WJUIIOCTPAaTHBHOTO MaTepuaia, CTYAEHT
cnabo BrnajeeT HWH(MOpPMANMEH MO TeMe, MPU OTBETEC HCIIONIB3YeT
3arOTOBJICHHBIN TEKCT, 3aTPyOHSETCA C OTBETaMH Ha 3aJaBacMble
BOIIPOCHI

[IpakTnue
CKOE
3a/1laHue

5 OamwIioB - CTYIEGHT CaMOCTOSITEIILHO MOXET  IPOBECTH
DNEKTPOXUMHUYECKUE HCHBITAHUA IO OIICHKE HaBOAOPOKUBAHUA
MeTammoB. 2-4 ©Oamra. CTyIeHT WCIBITaBhlaeT 3aTpPyIHEHUS B
skcnepuMeHTanbHOl wactu, 0-1 ©Oamr. CTymeHT WHCIBITaBaeT
3aTPyIHEHHUsI C BHIOOPOM METONWKH TIPBEACHHUS 3KCIICPUMEHTA.
JlemaeT HEBEpHBIC BBIBOABI NMPUMCHEHUS WHTUOUTOPOB B TEX WIH
HHBIX Cpe/iax.

IIpeMuansHBIC OaITHI

10

Ha4YUCIIAIOTCA
3aHATHUAX

3a TIOCTOAHHYIO AaKTHMBHOCTH Ha IIPAKTHYCCKUX




7. OTBeT Ha DK3aMeHe 30

10-17 ©annoB — CTyAEHT PacKpbUI OCHOBHBIE BOMPOCHI M 3aJaHUs
OusieTa Ha OLICHKY «YAOBJICTBOPUTEILHO»

18-24 ©annoB — CTyAEGHT PacKpbUI OCHOBHBIE BOMPOCHI M 3aJaHUs
OuseTa Ha OLIEHKY «XOPOLIOY,

25-30 6amnoB — CTYyAEHT PAacKpbll OCHOBHBIE BOMPOCH M 3aJaHus
Ousera Ha OLIEHKY «OTIMYHO».

8. |VHmuBHIyallbHBIC 3aIaHUA, 50
C TIOMOII[BIO KOTOPBIX
MOXKHO HaOparhb
JIOTIOJTHUTENBHEIE OaIIIIBI

CTyIeHT MOXKET MPEAOCTaBUTh BCE 3alaHUs TEKYIEro KOHTPOISI U
KOHTPOJBHBIX CPE30B.

9. Hroro 3a cemectp 100

HroroBass omeHka Mo »9k3aMeHy BbicTaBisiercs B 100-OammpHON 1IKajge W B TPATUIIMOHHOMN

yeTelpexOauibHOM  mikane. IlepeBon

100-6amapHOM  PEUTHHTOBOW OIIEHKH 10 JUCIUIUIMHE B

TPAJAULIMOHHYIO YEThIPEXOaJUIbHYIO OCYLIECTBIISIETCS CIEIYIOIINM 00pazoMm:

100-6ayuipHasA cucTeMa TpanuimonHas cucteMa
85 - 100 6anmoB OTnugyHO
70 - 84 6anmoB Xoporto
50 - 69 Gannos YIOBIETBOPUTEIBEHO
Menee 50 HeynosnerBopurenbHo

4.2 TunoBsie OLIEHOYHBIE CPEACTBA TEKYIIIETO KOHTPOJIS

KounrtpoJsbHnasi padora

Tema 3. XuMnuueckoe B3auMOAECHCTBUE BOIOPO/Ia C MEeTaIaMu

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

IIPOLIEHTOB BBIPOCIIO 3HaYEHUE Z 7

2. Ha ocHOBE KMHETHYECKON U30TEPMBI JJIsl OJHOPOJHON MOBEPXHOCTH U BBIPAKEHUS ISl CKOPOCTH
mpoluecca Mpyu HaJM4UU TOJIBKO YIHEPreTUYECKOTO AeHCTBHSI MHTUOUTOpPA BHIBECTH BBIPAXKEHUE,
MO3BOJISAIONIEE TTOTYUYUTh 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,

HE0OX0aMMOe JIJIsl TPOTEKAHMsI TpoIecca.

4. CKopOCTb KOPPO3MHU AJIFOMUHHUS JIETOM B TPOMHKKAX Npu cpeaneit temneparype 300 cocrasmset 0,25
r/(M2-rox). KakoBa ckopocTh KOPpO3HH OCEHBIO TIPH cpeaHel Temmeparype 200, eciiu TeMIeparypHbIi

ko3¢ dunment pasex 0,5.

5. CKOpOCTh KOppO3uH Zn B OTKPHITON MIPOMBIIIIIEHHON atMocdepe 3,7 MKM/To1, a B Oyake 2 MKM/TOJI.
Onpenenuts 3aUTHBIN 3P ekt Oyaku B %o.

Omnpoc

Tema 2. PacTBOpeHne BoJopoJa B MeTaIIaxX

1. YTo mOHMMAIOT MOl TEPMUHOM «PACTBOPEHHE BOAOpOAa B MeTalie?

2. KakoB cMbIC TEpMHHA «TBEPABIA PaCTBOP» AJI BOLOPOJA B MeETaILIE?

3. COOTBETCTBYET JIM TEPMUH «TBEPJIbI PACTBOP» JII CUCTEMBI METAJI-BOAPOL?
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4. Yto 03Ha4YaeT TEPMUH «OKKJIIO3USA» BOAOPOAA, KAKOW TEPMUH €My PaBHOLICHEH?

Tema 4. Bonopoa-xxene3o. TeopeTnueckrue 0CHOBBI HABOJJOPOKUBAHUSI.
1. Kak cBsi3zaHa pacTBOPUMOCTH BOAOPOZA B METAJUIAX C UX TOJI0KEHHUEM B
nepuoanueckon Tadnue?
2. Kak Brusier 3H10TepMUYECKasi OKKIIIO3Usl HAa KPUCTAJUTMYECKYIO PEIIETKY
MeTaJljla ¥ Ha €r0 MEXaHWYEeCKHUe CBOMCTBA (Ha mpuMepe xernesa)?
3. KakoBa runoresa 0 COCTOSIHUY MOMIOIIEHHOTO METAJJIOM BOOPO/A,
MOATBEPKICHHASL HKCTIEPUMEHTOM?
4. Kak ObL10 MOATBEPKIEHO HAXOXKIEHUE BOAOPOa B METaJlIe B BUJIE
IIPOTOHOB?

IIpakTH4yeckoe 3a1aHue

Tema 5. UnrubupoBanue 1 CTUMYIUPOBAHUE HABOIOPOKUBAHHUS.

CTYJIGHT JOJIZKCH JJICKTPOXUMHUYCCKUMU METOAMHU OLICHUTL CTCIICHDb HABOAOPOKHBAHUA 110 OTHOLICHHUIO K
MCTaJlllaM HMJIX CIlJIaBaM (Ha YCMOTpPCHUC npenoz]aBaTenﬂ), AaTb OLICHKY IMIPUMCHUMOCTH I/IHFI/I6I/ITOpa B TE€X
WJIN UHBIX arp€CCHUBHBIX CpCIax.

. 3anummre ypaBHeHus @onbmepa, Tadens u IeiipoBckoro.
. UeM BBI3BIBAETCS BOJOPOAHOE OXPYUHUBAHUE MeTaIa?
. UTo Takoe HaBOJIOPOKMBAaHUE MeTaJLIa?

1
2
3
4. Kakwe BeliecTBa SIBISIIOTCA CTUMYJIATOPAMH HABOJOPOKMBAHUS CTaIN?
5. KakoB MexaHM3M JIEHCTBUS CTUMYJIATOPOB HABOAOPOXKUBAHMS?

6

Kak skcnepuMeHTaIbHO ONpeneNsieTcss KOJIMYECTBO BOMOpOAa, MUPGYHAMPYIOIIETO B CTaJIbHYIO
MeMOpaHny?

Pedepar

Tema 2. PacTBOpeHne BoJOopoJa B MeTaIIIaX
1. TBepapIX pacTBOPOB BOJOPOJA B METaJLIaX.
2. BausitHue Temneparypbl Ha OKKIIFO3UIO BOJOPO/IA.
3. Teopus HaxOXkIEHHUS BOIOPOJA B METAJIaX.

ColecenoBanue

Tema 1. IIpenmer u 3amaun Kypca. Pa3BuTue npenctaBieHuii 0 HABOAOPOXKMBAHUU U TIOBEIEHUH BOAOPOAA
B MeTaJlIe

1. Kakue ctaguu BKIIFOYAET MPOLIECC TPOHUKHOBEHHUS BOIOPO/Ia B METAILI?

2. Ot kakux (GaKTOpoB 3aBUCHUT (U3NUecKas aacopOims Bogopoaa?

3. ®usndeckas aacopOIys Bogopoaa odpaTruma win Heooparuma?

4. Yem o0OBsiCHsIETCSA, UTO H30TEpPMA aJicopOLnu Bogoposa xene3oM, Ni, Cu He sBJsieTcs IIaBHOM KPUBOW?

Tema 5. UnrubupoBanue v CTUMYIUPOBAHNE HABOIOPOKUBAHHUS.
1. Kak cBsi3aHa pacTBOPUMOCTB BOAOPOZA B METAJUIAX C UX TOJI0KCHHUEM B
nepuoanueckon Tadnure?
2. Kak BimsieT 3HIOTEpMHUYECKasi OKKIIIO3US Ha KPUCTAIUIMYECKYIO PEILIETKY
MeTaJljla ¥ Ha €r0 MEXaHWYEeCKHe CBOMCTBA (Ha mpuMepe xesnesa)?
3. KakoBa runoresa 0 COCTOSSHAH MONIOIIEHHOTO METaNIOM BOLOPOAA,
MOATBEPKICHHAS SKCIIEPUMEHTOM?
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13
4. Kak 61:1.]10 MOATBCPKACHO HAXOKACHUC BOAOPOJa B MCTAJIJIC B BUJIC
MPOTOHOB?

TecTupoBanme

Tema 3. XuMnueckoe B3auMOAECHCTBUE BOIOPO/Ia C METaIaMu
1. Kakue mMeTamisl Ha3. CONbBOQUILHBIMU?

(?) nnst kotopeix AGazc pactBopurtens = 0;
(?) nnst xoropeix AGazc pactBopurtens > 0;
(?) nnst kotopeix AGanc pactBopurens =100

(?) nnst kotopeix AGazc pactBoputens < 0;

2. Ha xakux metajijiaXx NpeuMyIIECTBEHHO U3ydaiach KHHETHKA IEKTPOIHBIX POIECCOB, B TOM YHCIIE, B
npucyrcteuu [TAB?

(?) Ha YepHBIX MeTaJUIaX;

(?) Ha pTYTH M aManbramax;

(?) Ha BETHBIX METaJIAX;

(?)ma PtuIr.

3. Urto xapakTepu3yeT KOHCTAaHTa «a» B YPaBHEHUH U30TepMBbI aacopOrmu OpymknuHa?
(?) xoHCTaHTY aJCOPOLIMOHHOTO PABHOBECHS,

(?) sHEpPreTUYECKYI0 HEOAHOPOAHOCTH TIOBEPXHOCTH;

(?) TapeneBcKuit HAKIIOH MONAPU3ALMOHHBIX KPUBBIX.

(?) B3auMopeHCTBIE MEXTy aZICOPOUPOBAHHBIMU YaCTUIIAMU;

4. K xakoMy THITYy OTHOCHUTCSI HHTHOUTOP TPUMETHUIOCH3UIaMMOHUHUOINT?
(?) KaTHOHO-aHMOHOAKTUBHBIH;

(?) aHMOHAKTUBHBIA;

(?) MONEKYIISIPHBIIA;

(?)IPOTOHUPYIOIIIHIACS.



5. 3a cuer kakoro 3¢ dekra 106aBka raJoreHUA-HOHOB K CEPHOKHCIIOMY PAaCTBOPY MOBBIIIACT
nepeHanpsbkeHue Boaopoaa Ha Fe?

(?) 6mokupoBKa;

(Dyl-opdekr;

(?) mamenenue suepruu csizu Hazc ¢ Fe;
(?) xuHeTnYecKuit 3P PexT.

6. ITouemy opranndeckue katnonsl B p-pe HCI cunpHo 3atopmakuatotr PBB, a B p-pe H2SO4 ouenp
cnabo?

(?) u3-3a 3¢ dexra curepruzma Cl- -HOHOB ¥ OpraHUIECKUX KaTHOHOB;
(?7)u3-3a addexra cuaepruzma SO42- -MOHOB U OPTaHUYECKUX KATHOHOB;
(?) Uz-3a ancop6ruun H20 B p-pe HCI;

(?) Uz-3a ancop6rum H20 B p-pe H2SOA4.

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

(?) omHOpOHAS;

(?) PKCTIOHEHITMATHHO-HEOAHOPOIHAS,

(?) paBHOMEPHO-OAHOPOAHAS.

8. Uto Takoe ¢ ekt cuaepruzma?

(?) mogaBiieHNE OJHUM BEIIECTBOM 3AIIUTHBIX CBOMCTB JPYyTOTO;

(?)) B3aMHOE YCHIJICHHE 3alIUTHBIX CBOMCTB JABYX BEIECTB;

(?) BRITECHEHHE OJTHUM BEIIECTBOM aJICOPOUPOBAHHBIX YACTHI] IPYTOro;

(?) xuMHYeCKas peakius MeXy IByMsI BEI[ECTBAMHU.

9. Kak coueraercs ancopbumst nuaruéutopa 1 OH- Ha moBepXHOCTH Kee3a B 3-X CTaIUHHOM MEXaHU3ME

aHOIHOW MOHU3AIUU?

(?) B 1 craguu anc-cst KHHTUOUTOD;
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(?) B mepBoii ctaguu aacopoupyercss OH- u uaHTHOUTOD;

(?) BO BTOpO# cTaauu aJic-CsI MHTUOUTOP;

(?) Bo BTOpOII cTaauu ancopobupyercst OH- u uHruOUTOP;

10. [Touemy yBenuueHHE pa3zMepa MOJICKYJI HHTHOUTOPOB BCJICACTBUE BBEJCHHUS KPYITHBIX 3aMECTUTENCH
YCHJIMBAET UX MHTUOUPYIOIIee elCTBHE?

(?) u3-3a yBenuueHus: OJIOKUPOBKU MOBEPXHOCTH;

(?) u3-3a yBenuueHus 3Hepruu cBsi3u H ¢ metamom;

(?)u3-3a yBenuueHUs TaeeBCKIX HAKJIOHOB;

(?) u3-3a yBenuueHus: KOAQPHUIMEHTOB epeHoca.

4.3 IIpomexxyTouHast aTTeCTAlU 110 AUCITUIUTHHE MPOBOAUTCS B OpMe dK3aMeHa

Tunosblie Bonpockl 3xk3amena (ITK-2)

Tunossie BOIIPOCHI IK3aMEHA
1. IToamoBepXHOCTHBIN M HAAMOBEPXHOCTHBIA BOJOPO B METAJIAX.

2. CocTosiHME BOIOPO/ia B METaJIaX.
3. AKTUBHUpOBaHHAs U HEAKTUBUPOBAHHASI aJICOPOIIHSI.

TunosBble 3aganusa s 3k3amena (I1K-2)

TunoBsle 3ananus U1 SK3aMeHa
1. Bmustnue dazoBoro cocrtasa criaBa Ha Au¢Gy3uto BOAOPOIA B KEIE30.

2. Bousiaue Tepmuueckoit 00paboTku Ha auddy3uio Bogopoaa B cTaib.

3. BiusiHue abcopOUpOBaHHOTO BOIOPO/IA HA 3JIEKTPOIPOBOTHOCTH METAILIOB.

4.4. llIkana oueHMBaHUS TPOMEKYTOUHOM aTTECTALMKI

JleckpunTopsl (YpOBHH) — OCHOBHBIC TIPU3HAKH OCBOCHHUS (ITOKA3aTeIu

(85 - 100 6anoB)

Orenka Kommnerenmu
TOCTHKEHHMSI pe3ynbTaTa)

TIK-2 Bnameer B BBICOKOW CTENEHM OCHOBHBIMH TEOPETHUECKUMHU
3HAaHUSIMHM, METOJIaMH  OIPEICNICHUs] TOTOKa  TBepaoQa3zHOU
muddy3ur Bogopoaa M crmocodaMu €ro CHIKEHUS. 3HAeT OCHOBHBIC

«OTIIUMYHO»

CTUMYJIATOPbl YW WMHTHOUTOPHI HABOAOPOXKHBAHMSI M  BIUSHUE
MOCJIETHET0 Ha MEXaHW4YeCKHe cBoicTBa MeTaia. OTBET MOCTPOEH
JIOTUYHO, MaTepuall HM3J1araeTcsi 4YeTKO, SICHO, XOPOILIUM SI3BIKOM,
apryMEeHTHPOBAHO

«XOPOIIIO
(70 - 84 6amoB)

[1K-2

JIeMOHCTpUpPYET [OCTaTOYHBIM ypOBEHb 3HAHMUA Marepuajia IIo
BIMSIHUIO  JJIEKTPOJIMTUYECKOTO  BOAOPOAAa Ha  IUIACTUYECKHE
CBOMCTBa MeTallyla U CIOCO0aM CHIDKEHHUSI 3TOro BiMsiHMS. Jlerko
OpUEHTHpYyeTCS B HM3ydaeMoM Mmarepuaie. [IposBiseT HEKOTOpyIo
HEYBEPEHHOCTh B OTBETAX Ha JIOTIOJIHUTEIbHbIE BOMPOCHI




[IK-2 JleMOHCTpHUpYET HEe JOCTATOUHBIA YPOBEHb TEOPETUUECKHUX 3HAHUN U
«YHLOBIETBOPUTEIHHOY IKCIIEPUMEHTAIBHBIX METO/IOB OIPEACICHUs TIOTOKa TBepao(ha3HON
(50 - 69 Gamnnog) mddy3un Boropoaa B Metaiil. OTBET HE BCET/Ia JIOTUYHO BBICTPOCH,
Marepual u3laraetcs 0e3 NpUMEeHEHHs HayYHOH TePMHHOJIOT U
«HeynoneTBopurespHoy ([TIK-2 JleMoHCTpUpyeT cnabblii ypoBeHb 3HaHUM Martepuana. He 3Haer
(menee 50 Gamos) TEPMUHOJIOIMIO ¥ OCHOBHBIC 3aKOHOMEPHOCTH

5. Metoanueckue yKkazaHus JJisl 00y4al0UUXCsl IO OCBOCHHMIO TMCIUILIMHBI (MOXYJIA)

5.1 Meroauueckue yKa3aHus IO OPraHU3aIUN CaMOCTOSITEIbHOI paboThl 00yUYaromuXCs:

[Ipuctynas K W3y4eHHUIO TUCIUIUIMHBI, B MEPBYIO ouepe/b OOydaromuMcsi HEOOXOAMMO O3HAKOMUTHCS
comepkanreM padoueii mporpammbl aucturumabl (PIT[]), koTopas ompenensieT comepskaHwe, oObeM, a
TaK)Ke MOPSAIOK U3YUESHHsI U MTPEToAaBaHus yueOHOM TUCIUILIMHEIL, €€ pa3/iena, YacTu.

Jlnist caMOCTOSTENbHON pabOThl BAKHOE 3HaUE€HUE UMEIOT paszienbl «O0beM U copepikaHue TUCIUILTHHBDY,
«Y4eOHO-MeToauuecKkoe U HH(popMaIMoHHOE 00ecTedeHne TUCIUILTMHBD U «MarepruanbHO-TEXHUIECKOe
obecriedeHre TUCIUILINHEI, IPOrpaMMHOE obecrieueHue, mpodeccHoHaIbHbIe 0a3bl TaHHBIX U
MH(POPMALMOHHBIE CIIPABOYHBIC CUCTEMBI.

B pasgene «O0beM U conepkaHWe IUCIMIUIMHBD) YKa3bIBaIOTCS BCE pasfelibl M TEMbl H3y4aeMoil
JTUCIUIUTAHBL, @ TAK)KE BUJIbI 3aHITHIA U TUTAHUPYEMBI 00BEM B aKaJIeMUYECKHUX Yacax.

B pasgene «YuebHO-MeTommyeckoe W HMH(OpMAIMOHHOE oOecreueHre AUCHUIUIMHBDY — yKa3aHa
pexoMeHayeMasi OCHOBHAs U IOIOJIHUTEIbHAS JINTEPATypa.

B pasgene «MarepuaabHO-TEXHUYECKOE OOECIeYeHne IUCLHUIUIMHBL, MPOrpaMMHOE OOecCIeyYeHue,
npodeccruoHabHble 0a3bl JaHHBIX U MH()OPMAIMOHHBIE CIPABOYHBIC CHUCTEMBD» COAEPKUTCS MEpedyeHb
npodeccuoHaNbHBIX 0a3 JaHHBIX U HHPOPMAIIMOHHBIX CIIPABOYHBIX CHCTEM, HEOOXOIUMBIX JJISi OCBOCHHUS
JTUCIUTUTNHBL.

5.2 Pexomennarnuu o0y4aromumcs 1o padbore ¢ TEOPETHUECKUMHU MaTepHallaMy 110 TUCIUILIIMHE

[Ipu uzyyennu u npopabOTKe TEOPETUUECKOr0 MaTepHaa HeoOXOAUMO:

- IPOCMOTPETH elle pa3 mpe3eHTtauio Jekunn B cucreMe MOODLe, TOBTOPUTH 3aKOHCIIEKTUPOBAHHBIN Ha
JEKUMOHHOM 3aHATUM MaTepual M JOMNOJIHUTh €ro € YyYEeTOM PEKOMEHJOBAaHHOM JIOMOIHUTEIbHOU
JUTEPaTyphl;

- IPY CAMOCTOSITEIBHOM M3yYE€HUH TEOPETUYECKOM TEMBI CAENATh KOHCIIEKT, UCIOJIb3Ysl PEKOMEHIOBAHHBIE
B PII/] ucrounuku, npodeccrnoHalibHble 0a3bl JaHHBIX U HHPOPMAIIMOHHBIE CIIPABOYHBIE CUCTEMBI:

- OTBETUTDH Ha BOIIPOCHI JJIsI CAMOCTOATEIILHON paboThI, TTO TeMe MpecTaBieHHbIe B myHKTe 3.2 PIT/I.

- TP MOATOTOBKE K TEKYIIEMY KOHTPOJIIO HCIIOIb30BaTh MaTepralibl (hoHIa oreHouHbIX cpencts (POC).
5.3 Pexomenmanuu mo paboTe ¢ Hay9HOU U y4eOHOM JIUTepaTypoit

PabGota ¢ OCHOBHOM M JONOJIHUTENBHOM JHMTEPaTYpOl SBISETCS IIaBHOM (POpMOIl caMOCTOATENbHOM
paboThl M HEoOXOoaMMa MPH MOATOTOBKE K YCTHOMY ONpPOCY Ha CEMUHApPCKUX 3aHATHAX, K Jebartam,
TECTHUPOBAHHUIO, 3Kk3aMeHy. OHa BKIIIOYaeT MpopabOTKy JIEKIMOHHOTO MaTephalia M PEeKOMEHIOBAHHBIX
HCTOYHHMKOB U JINTEPATYPHI 110 TEMATHKE JIEKIIUH.

KoHCHeKT JIeKnu JOJKEeH coliepKaTh peepaTUBHYIO 3alIUCh OCHOBHBIX BOIPOCOB JICKIIUH, B TOM YHUCIIE C
ornopoii Ha pa3MmeleHHble B cucteme MOODLe mpe3eHTany, OCHOBHBIX MCTOYHUKOB M JIUTEPATYphl IO
TeMaM, BBIBOJBI MO KaXKAOMY Bompocy. KoHCeKT MOXKeT OBITh BBITIOJHEH 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.

KoHcnieKThl HayyHOW JHUTEparypbl IMPU CaMOCTOSATENBHOM IOATOTOBKE K 3aHATHUAM JOJDKHBI CONEPIKaTh
OTBETHl HA KaX/blii TOCTAaBICHHBIH B TEME BOIPOC, MMETh CCHUIKY Ha HCTOYHHK HWH(POpPMALUU C
00s13aTeNbHBIM YKa3aHUEM aBTOpAa, HAa3BaHMS W TOJA HU3AAHUS HCIOJNb3YeMOH HaydyHOW JHMTEpaTyphl.
KoHcniekT MoOXeT ObITh ONOpPHBIM (COAEpXAaTh JHUIIb OCHOBHBIC KIIIOUYEBBIC MO3MIIMH), HO TPH 3TOM
MO3BOJISIIOIMM  JIaTh TIOJIHBIA OTBET IO BOINPOCY, MOXET ObITh MOAPOOHBIM. OO0beM KOHCHEKTa
OIIPENIETSAETCS CAMUM CTYIECHTOM.

B nporecce paboThl ¢ OCHOBHOM U JOTIOTHUTEIIBHON JTUTEPATYPOH CTYICHT MOXKET:

- JenaTh 3allUCU IO XOAy 4YTE€HHS B BMJIE NPOCTOr0 WIM pPa3BEPHYTOrO IIaHa (co31aBaTh IEPEUYEHb
OCHOBHBIX BOIIPOCOB, PACCMOTPEHHBIX B UCTOYHHKE);
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- COCTaBJATH TE3HUCHl (LMTHpOBaHHE HauOoJee BAKHBIX MECT CTaTbu MJIM MOHOTpaduu, KOPOTKOE
U3JI0KEHUE OCHOBHBIX MBICJIEH aBTOpA);

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

- CO3/1aBaTh KOHCIIEKTHI (Pa3BEPHYTHIC TE3UCHI).

5.4. PexoMeHaIMy 10 OATOTOBKE K OTACIBHBIM 3a/IaHUSIM TEKYILETO KOHTPOJIS

CobecenoBanue MpennojaraeT OpraHu3aluio Oecelnpl MpernoAaBareist co CTyJEHTaMH [0 BOIpOcam
MPAKTHYECKOTO 3aHATUS C LEJbl0 Oojiee O0OCTOATEIHHOTO BBISBICHHUS UX 3HAHUN MO OINpeneIeHHOMY
pasgeny, TeMme, mpobieme U T.I. Bce wieHbl Ipynmbl MOTYT Y4acTBOBaTh B OOCYXKIEHUU, J00aBIATH
nH(pOpMaIUIO, TUCKYTUPOBATh, 3a/1aBaTh BOIIPOCHI  T.1.

YCTHBIA OMpOC MOXET TMPUMEHATHCS B pasaudHbIX (Qopmax: (QpoHTAIbHBIN, WHIWBUIYAIBHBIN,
KOMOMHUPOBaHHBIA. OCHOBHBIE KaU€CTBA YCTHOTO OTBETA MOJIJIEIKAIIETO OL[CHKE:

- IPaBUJILHOCTH OTBETA IO COJIEPIKAHUIO;

- IOJIHOTA U TITyOWHA OTBETA;

- CO3HATENIbHOCTh OTBETA;

- IOTUKa U3JI0KECHUS MaTepuaa;

- pPalMOHAJIBLHOCTh UCIIOJIb30BaHHBIX IPUEMOB U CTIOCOOOB PEIlIEHUS OCTABIEHHONW yueOHO! 3a/1auu;

- CBOEBPEMEHHOCTh M 3((PEKTUBHOCTH MCIIOIB30BAHUS HATNISAIHBIX MMOCOOMH M TEXHUYECKUX CPEICTB IPH
OTBETE;

- CTIOJIb30BAaHUE JIOTIOTHUTEIHHOTO MaTepHaa;

- palMOHAJIbLHOCTD UCIIOB30BAaHUSI BPEMEHU, OTBEJICHHOTO Ha 3a/1aHue.

YCTHBIM OIIPOC MOXKET CONPOBOXKAATHCS IMPE3ECHTALUEH, KOTOpas IMOATOTaBIMBAECTCA IO OAHOMY U3
BOIPOCOB MPAKTHYECKOTO 3aHATHUS. [Ipy BRICTYIUIEHHH ¢ Mpe3eHTalnueld HeoOXoauMo oOpamarb BHUIMaHUE
Ha TaKWe MOMEHTHI KaK:

- colep)KaHUE TPE3CHTALUU: aKTyaJlbHOCTh TEMbl, IOJIHOTA €€ PACKPBITHA, CMBICIOBOE COJAEp)KaHUE,
COOTBETCTBHE 3asBJIEHHOM TEMbI COJIEP)KaHUIO0, COOTBETCTBHE METOAUYECKUM TPEeOOBAHUAM (LIETTU. CCHUIKU
Ha PECYpChl. COOTBETCTBHUE COACpAHUS U JIMTEPATyphl), MpaKTHUeCKas HalpaBiIeHHOCTb, COOTBETCTBUE
cofiepaHusl 3asBICHHON (QopMe, aleKBaTHOCTh UCIOIb30BAHUSI TEXHUYECKHUX CPEACTB YUeOHBIM 3ajlauaM,
MOCJIEZIOBATENBHOCTD U JIOTUYHOCTDH MPE3EHTYEMOT0 MaTepuara;

- odopMiieHHE TMpe3eHTAlMU: 00bheM (OMTHUMaTbHOE KOJWYECTBO), AW3alH (YUTAEMOCTh, HAJIMYHE U
COOTBETCTBHE TpaUKd U aHUMAIMHM, 3ByKOBoe OQOpMIIEHHE, CTPYKTypUpOBaHHE UHOpMAINH,
COOTBETCTBHE 3asiBICHHBIM TpPEOOBAaHUSAM), OPUTHHAIBHOCTH O(OPMIIEHUS, SCTETHKA, HCIIOJIb30BaHUE
BO3MOXKHOCTH MPOTPAMMHOM CpPeibl, COOTBETCTBHE CTaHIAapTaM o(pOpMIICHUS;

- TMYHOCTHBIE KaueCTBa: OPATOPCKUE CIIOCOOHOCTH. COOMIOIEHUE pErIaMeHTa, SMOIIMOHATIBHOCTh, YMEHUE
OTBETUTH Ha BOIIPOCHI, CUCTEMaTU3UpOBaHHbIE, INTyOOKKE U MOIHbIE 3HAHUS 110 BCEM pasJiesaM IMporpaMMmbl:
- coepXaHWe BBICTYIUICHHUS: JIOTUYHOCTh H3JI0KEHHUS Marepualia, PacKpbITUE TEMBbI, JIOCTYIHOCTh
uznoxkenus, d3PpdextuBHOoCcTh npuMeHeHus cpeacts HWKT, cmocoObl u  yciaoBHs JIOCTHXKEHUSA
pPEe3yNBTaTUBHOCTH W 3(P(EKTUBHOCTH U1 BBIMOJHEHHS 3a/1a4d CBOeH MpOo(eCCHOHAIBHOW WM Y4eOHOU
NeSITeIbHOCTH, JJ0Ka3aTeIbHOCTh MPUHUMAEMBIX PEIICHUM, YMEHHE apryMEHTHPOBATh CBOM 3aKIIIOYCHUS,
BBIBO/IbI.

6. YueOHO-MeToAUYecKOe U HHPOPMALIMOHHOE 00ecrieYeHue TUCIHIINHBI

6.1 OcHOBHas nuTEpaTypa:

1. LpiranxoBa JL.E., Burmoposuy B.M. MHrubutopsl KOppo3uu METaIoB : yued. mocobue ans XxuM. (axk.
yH-TOB. - U371. 2-e, mepepab. u nor.. - Tam60B: U3xa-Bo [lepmmna P.B., 2010. - 269 c.

2. BurmopoBuu B.M., IlpirankoBa JILE. KuHeTMka M MeXaHHM3M DJIIEKTPOJHBIX pEaKIMil B Ipoleccax

KOPpPO3WUH METAJIJIOB : y4e0.MmocoOue Ijisl CTyA. XUMUYeCKHX (hak-ToB yH-TOB. - Tam00B: M3n-Bo [lepmmna
P.B., 2010. - 127c.

6.2 JlonosHUTENBHAS TUTEpPATYpA:

17



18
1. Burnoposuu B.W., [pirankoBa JLE. DiekTpoxuMuueckoe M KOPPO3MOHHOE IMOBEICHUE METAVIOB B
KHCJIBIX CITUPTOBBIX U BOIHO-CIIUPTOBBIX cpeaax : [MoHorpadwus]. - M.: Pannorexnuka, 2009. - 327 c.

2. UprankoBa JILE., Burnoposuu B.WM. JlabopaTopHblii MPaKTUKyM [0 XHMHUYECKOMY CONPOTHBIICHUIO
MaTepuajoB W 3aIIUTE OT KOPpO3uHU : ydel.mocoOue sl CTyA.XMMHUYECKHX (pak-TOB YH-TOB. - TaMOOB:
W3n-Bo Ilepmnna P.B., 2010. - 198c.

3. AbpurocoB A. A. OCHOBBI TEOPHUU METAIJIOB : y4eOHOE MmocoOue. - 2-€ W3M., JAOM. U Hchp.. - MockBa:
®usmaniut, 2010. - 599 c. - Teker : anexrponHsiii / ObC «YauBepcuTerckas OMOIMOTEKa OHIIAHY [CalT].
- URL: http://biblioclub.ru/index.php?page=book&id=67590

4. benornazop C.M. DneKTpoXxuMHUECKUH BOAOpoa W MeTailibl. [loBemenue, 6oppba ¢ OXpymuuBaHHUEM. -
Kanununrpan: N3n-so Kanununrpaackoro roc. yH-ta, 2004. - 320 c.

6.3 VHbIe NCTOUHMKMU:

1. UHTepHeT-aHUMKIONEAUN - http://www.rubicon.com/

2. 9BbC «Znanium.com» - http://www.znanium.com/index.php?item=main

3. Xumudeckasi SJHIUKIIONEeIUs Ha caiite « XUMHK.py» - http://www.xumuk.ru/encyklopedia/

4. yueOHBIC MaTepHaIbl Ha caiiTe XuMudeckoro (axkynsrera MI'Y - http://www.chem.msu.su/rus/chemistry
5. anexkTpoHHas 6ubnuoreka. - http:// www.aup.ru/books/

7. MaTepuaibHO-TeXHHYECKOe o0ecnedeHue T CHUILIMHBI, IPOrPpaMMHOe odecrieveHne,
npodeccuoHaIbHbIe 0a3bI JAHHBIX U HHPOPMAIIMOHHBIE CTIPABOYHbIE CHCTEMbI

Jis mpoBeneHWs 3aHATHH MO JUCHMIUIMHE HEOOXOAWMO CJeIyIollee MaTepualbHO-TEXHUYECKOe
obecriedeHre: ydeOHble ayAUTOPHH JUIsl TPOBEACHHS 3aHATUN JIEKIIMOHHOTO M CEMHHAPCKOTO THIIA,
IPYNIOBBIX W WHIWBHUAYaJIbHBIX KOHCYJIBTALUWA, TEKYHIEr0 KOHTPOJII M TMPOMEXYTOUYHOM arrecTaiuw,
MIOMEIIIEHUS JUIsl CAMOCTOSTEIbHOM paboThI.

VY4eOHble ayTUTOPUN U MIOMEICHHUS ISl CAMOCTOSTEILHON pabOThl YKOMIUIEKTOBAHBI CHICIIMATM3UPOBAHHOM
MeOeNbI0 U TEXHUYECKUMHU CPEACTBAMHU 00yUeHHUsI, CITy>KalllMMU JJIs1 TIPeACTaBIeHus yueOHoM nHpopManuu
OO0JIBIIION ayTUTOPHH.

[TomereHust 111 CaMOCTOSITEIbHON pabOThl YKOMITJIEKTOBAHBI KOMIIBIOTEPHOW TEXHUKOM C BO3MOXKHOCTBIO
MOAKITFOYEHHUS K ceTn "UnTepuer” u obecrieueHrEeM JIoCTymna B AIEKTPOHHYIO
nH(pOPMAITMOHHO-00pa30BaTEILHYIO CPENy YHUBEPCUTETA.

Jlnist mpoBeieHusl 3aHATHI JIEKIIMOHHOTO THIIAa UCTIONB3YIOTCS HA0OPBI IEMOHCTPAILIMOHHOTO 000PYI0BaHUS,
o0ecrneYnBarole TEMaTHYECKHE WILTIOCTPAIH (TIPOEKTOP, HOYTOYK, SKpaH/ MHTEPaKTUBHAS JOCKA).

JlneH3noHHOE U CBOOOHO pacIpOCTpaHsIeMOe IPOrpaMMHOE 00ecTICUeHHE:

Kaspersky Endpoint Security mans 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

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

1. VYHuBepcurerckas  OuwbOnmoTeka  OHJIAMH:  JJMEKTpOHHO-OMOMmMoTeunas  cucrema. —  URL:
https://biblioclub.ru

2. DIEKTPOHHBIN Karajor DyHIaMEeHTaIbHON OnOIMOTEeKN TI'V. - URL:
https://www.tsutmb.ru/biblio/elektronnyij-katalog/

3. Hayunas oanexktponHas OubOnuorexka Poccuiickoit akamemuun — ectectBo3Hanms. —  URL:

https://www.monographies.ru

JyIeKTpPOHHAs HH(POPMALIMOHHO-00pa3oBaTesIbHas cpeaa
https://auth.tsutmb.ru/authorize?response type=code&client id=moodle&state=xyz
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B3aumoneiictBue mpernopaBaTenss M CTy[JEHTa B Ipolecce OOy4eHHUs OCYLIECTBISETCS MOCPEICTBOM
MYJIBTUMEUMHBIX, THIIEPTEKCTOBBIX, CETEBBIX, TEICKOMMYHHUKAIIMOHHBIX TEXHOJOTHUH, HUCHOJIb3YEMBIX B
ANIEKTPOHHOH MH(OPMAIIMOHHO-00pa30BATEILHON CPEie YHUBEPCUTETA.



