[Tpunoxenue 5

denepanbHOE rOCYIapCTBEHHOE OIOKETHOE 00PAa30BATEIHHOE YUPEXKICHUE BBICILIETO
obpazoBanus « TaMOOBCKHUIA rocynapCTBEHHbIN yHUBEpcUTET uMenu [.P. Jlep:kaBuHay»
NucTuTyT ecTecTBO3HAHUS
Kadeapa xumun

YTBEPX/AIO:
JIMpEKTON MHCTHTYTA

E. B. Cxpunuukosa
«05» nrong 2021 .

PABOYAS ITPOT'PAMMA

no aucuurivae b1.B./IB.03.2 3amura MeTannoB oT CEpOBOJOPOAHON KOPPOZUU
Hampasnenue noaroroBku/crennanbHOCTh: 04.04.01 - Xumus
[Tpodunb/HanpaBIeHHOCTH/CIEITUATN3AINS: IICKTPOXUMUS
VYpoBeHb BbICIIET0 00pa30BaHUs: MarucTparypa
KBanu¢ukanusa: Maructp

rox Habopa: 2021

TamboB, 2022



ABTOp NMpOrpamMmsbi:
JIOKTOp XMMHUYECKUX HayK, npodeccop Lipirankosa Jlronmuina EBrenseBHa

Pabouas nporpamma cocrapnena B coorBeTcTBuu ¢ ®I'OC BO mno nampasienuto noarotroBku 04.04.01 -
Xumus (ypoBEeHb MarucTparypsl) (mpukaz MunncTepcTBa oOpazoBanus U Hayku PD ot «13» urons 2017 r.
Ne 655).

Pabouas nmporpamMma npunsta Ha 3acegannu Kagenpst xumun «17» utons 2021 1. IIporoxon Ne 8

Paccmotpena u ono0peHa Ha 3acenaHum Y4eHoro cosera MHctuTyTa ecrectBo3Hanus, [IpoTokon oT «05»
ntonst 2021 . Ne 10.



COIEPXAHUE

R (50077 fct:hi 1 1 89112 (61102 11 R0 1) SN 4

. Mecto muctiatIuHBL B CTPYKTYPE OIT MaATHCTPA. ...ttt ittt et e e e 5

. O0OBEM U COMEPIKAHME TACTIATIITITHBL. . . ..\ vsussenssenteenseenneenseenneeneeeaseeeseanasanseanseanseenreenneenneans 5

. KonTponps 3HaHni 00y9IaromuXCsA U TUITOBBIE OIICHOUHBIE CPEICTBA. - .. venveneeneneaneeneeneennannenneanennes 8

. MeToandeckne ykazaHus I 00YUYAIOITAXCS 10 OCBOCHHUIO JUCITUTUTHHBI (MOJTYTIS) ..\ vveeeeeanreannannnns 11
. YueOHO-MeTonnYeCKOe U HH(POPMAIIMOHHOE 00CCIICUCHHE TUCIIMIIMHBL. . ... vvvsenransereereareareensannnns 12
. MarepuanbHO-TEXHUIECKOE obecrieueHue JTUCITUTITAHBL, MpOrpaMMHOE obecrieueHue,

npodeccroHabHBIC 0a3bl TaHHBIX U WH(POPMAITHOHHBIE CITPABOTHBIC CHCTEMBL. . ...'vveeereenreanreansannns 13



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

[TIK-2 CriocobeH yrpaBisaTh
MIpOBEpPKaMHU
KOPPO3HOHHOTO COCTOSHUS
Y 3alUIIEHHOCTHIO
JIMHEMHBIX COOPYXKEHUN U
00BEKTOB

[MpuMeHsieT OSKCIEpUMEHTANBHBIE METOABl  M3yUCHUS
CEPOBOJIOPOHOM KOPPO3UH U CIIOCOOBI €€ TIOIaBICHUS

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

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

HanmenoBanmue

JIMCITUILINH,

ONPCACIIAIOTNX OuyHO-3a09HAS
MEKIUCIUTUTMHAPHEIE (cemectp)
CBSI3H 2131415

1 |3ammra MeTamioB ot | +
MHKPOOHOTIOTHYECKOM
KOppO3UHn

2|OcHOBBI +
COBpPEMEHHO
raJbBaHOTEXHUKHI

Ne
n/m

dopma
oOyueHwMst

3 | [Ipemnurmomuast +
MpaKTHKA

4|YnpasneHue +
CMa4MBaHUEM U
azcopOumeit Ha
MOBEPXHOCTH pa3zena

a3




5|OnexTponuTHdeckuit | +
BOJIOPOJ B MeTajlax

2. Mecto nucunmiimabl B cTpykrype OII marucrparypsi:

JucrumninHa «3amura METauioB OT CEPOBOIOPOIAHON KOPPO3HWH» OTHOCHUTCA K YacTH, (hopmMupyemoit
y4JaCTHUKaMH 00pa30BaTeIbHBIX OTHOIICHUH, ydeOHoro turana OIl mo nanpasnenuto noarotosku 04.04.01
- Xumusl.

JucuuninuHa «3amuTa METaJJIOB OT CEPOBOAOPOIHON KOPPO3UM» U3YUaeTCs B 4 CEMECTPE.

3.00beM u conepxaHue TUCUUILIUHBI
3.1.00peM QUCIUIUIMHEL: 2 3.€.
OunHo-3a04Hast: 2 3.€.

OuHo-3a04YHaA

Bup yueOHOIT paboThI
Ay p (Bcero yacos)

O0mas Tpy10€éMKOCTb JMCHUIITHHBI 72
KonTaktHas pabora 10
Jlexuuu (Jlexummn) 4
[Tpaktuueckue (IIpakr. pab.) 6
CamocrostenbHas pabota (CP) 62

3auer -

3.2.ConepxaHue Kypca:

Ne Ha3zBanue Bun yuebHoli | @opMbI TEKYIIETO
TEMBI paszena/TeMsbl pabotsl, yac. KOHTPOJIS
Jlex |IIpa| CP
LIMH | KT.
pao.
0-3|10-3|0-3
4 cemectp
1 CepoBonopoaHas OTYET I10
KOppO3ust MPaKTUYECKOM
pabore; Pedepar;
3aInTa
1 2 |14 MPE3EHTALN;
[IpakTuyeckoe
3a/laHue IS
MPaKTUYECKOU
ITOATOTOBKH
2 CrumynupoBaHue OTUeT 110
KaTOJHOM peakLu MPAaKTUYECKOU
npu 1 2 | 16 | paGore; Pedepar;
CEpPOBOIOPOIHOM 3anuTa
KOppO3uu IIPE3CHTALMI
3 Bnusiaue OTYET O
CEepoBOIOpOAA Ha MPAaKTUYECKOU
AQHOAHYIO CTAIHUI0 paborte; 3amura
KOppO3Uuu 1 1116 MPE3EHTALUN;
IIpaxTrueckoe
3a/laHue NSt
IIPaKTUYECKON
MIOATOTOBKH




4 Ponb cynbduaos OTYET O
JKeles3a Kak MIPaKTUYECKON
3P PEeKTUBHBIX 1 1 |16 pabore; Pedepar
KaTOJIOB.
[MutTHHTrOOOpa30Ba
HHE
Tema 1. CepoBogoponnas kopposus (IIK-2)
Jlexknus.

CepoBomoponHass  kopposus. IlpuponHele HCTOYHMKM — cepoBogopoda. PopMmbl  CYLIECTBOBAHMS
CCPOBOAOPOAA B IMJIACTOBBIX BOJAAX. Brmsiaue KMCIOTHOCTH Cpcabl

IIpakTH4Yeckoe 3aHATHE.
[IpakTuyeckoe 3aHATHE

1. Conmeprkanue cepoBOIOPO/Ia B PA3IMUHBIX arpeCCUBHBIX cpefax HedTerazoqo0bBaroImei u
nepepadaThIBArONICH TPOMBIIUICHHOCTH.

2. CocTaB NpOAYKTOB KOPPO3UH, BO3HUKAIOIIUX B CEPOBOAOPOICOACPIKALINX CPEIaXx.

3. BBINOTHUTH OMBIT.

"Bnustaue cepoBopopona Ha Auddy3uto Bogopoa B yIIEpOAUCTYIO CTallb U3 KUCIIBIX BOAHBIX pacTBOPOB"
ens paboTer: OnpeneanTs BIUSHUE CEPOBOAOPOIA HATOK nuddy3un BOIOpoOaa Yepes CTalbHYI0 MEMOpaHy
B | H. pacTBOpE KUCIOTHI (COISTHOMN HIIA CEPHOIN).

Hccnenosanue mpouecca quddy3un BOAOpoaa B MeTaslie IPOBOIUTCS B AIIEKTPOXUMHUYECKOM
JIByXKaMEpHOU stueiike ¢ pyoOamkoi tuna Jlesanarxana (puc. 23) u3 crekna «[Iupekc» ¢ BepTuKaibHO
pacronioxkeHHor MeMOpaHoi u3 ctanu Ct.3 tonmuHo# 0,3 MM U TUIOIIaABI0 pabodeit moBepxHOCTH 3,63 cM

B nonspuzaninoHHyo 4acTh SYEHKHA BBOAUTCS PabOUMii pacTBOP, B HEMOIAPU3AUOHHYIO (¢ dy3HOHHYIO)
— ¢ukcupoBaHHbIi 00beM TUTpoBaHHOTO 0,01 H. pacTBopa KMnO4 (35 mur). CormacHo TeOpuu METO/a,
mudGysaupyromui yepe3 MeMOpaHy BOAOpO pearupyet Ha ee 1uddy3uoHHON CTOPOHE 10 PEaKIIUU:
3Hanc + MnO4- — MnO2 + H20 + OH-

KonmuecTBo nipoaudGyHAUpOBaBIIETO BOAOPO/IA OIEHHBACTCS 110 H3MEHEHUIO KOHIICHTPAIIUU
NepMaHraHara Kajus, KOTOpOe OTpeiessieTCs MyTeM TUTPOBAHHS PACTBOPOM IIIaBEIEBOI KHCIOTHI 0
MOCIIE OTBITA.

OmnBIT IPOBOIUTCS B OTCYTCTBUE CEPOBOIOPOIA U B IPUCYTCTBHU B KomnyecTBe SO Mr/i.
3aganus AJ151 CAaMOCTOSITEJIbHOM PadoThI.

1. XapakrepucTuka cepoBOIOPOACOAEPKALIUX CPE.

2. MexaHu3MBbI y4acTHs CEpOBOIOPO/Ia B KOPPOZHOHHOM Pa3pyIICHUU CTaJH.

Tema 2. CTUMyJIMpPOBaHUE KATOAHON peaKkuy Mpu cepoBoaopoaHoii koppo3uu (I1K-2)

Jlekumus.
CrumynupoBaHHE KaTOIHOW pEaKUMH TIPU  CEPOBOJOPOAHON  KOppo3uu. MexaHu3Mm  JeHCTBUSA
cepoBogopona. Teopust Moda. Bammsiner Pozendensaa Ha MexaHu3M IEWCTBHS CEPOBOIOPOAA HA KAaTOAHBIN
nporec

IIpakTH4eckoe 3aHATHE.
[IpakTuyeckoe 3aHATHE
1. NarubupoBanue cepoBOIOPOTHON KOPPO3HH.
2. Cuneprernyeckuit 3¢(heKT UHTrHOUTOPOB B MIPUCYTCTBUU CEPOBOAOPOIA.
3. JleficTBue kapOamMuia M €ro MPOU3BOIHBIX.
4. BoimonHuTh onbIT. Bnusuue Ha nuddys3uio Bogopoa B yIIEPOAUCTYIO CTallb U3 KUCIIBIX PaCTBOPOB
KOHIIEHTpAIH CEPOBOAOPO/A..
ens padoter: Onpenenuts Tok nuddy3un Bogopoaa yepes craabHyo MemOpany B pactBope HCI npu
Pa3HBIX KOHIIEHTpalUsIX cepoBoaopona (25, 50, 100, 200 mr/mn)



PaboTa nmpoBOaUTCS aHAJIOTUYHO OMBITY 1, TOJIBKO B MOJISIPU3AIMOHHYIO YacTh siueliku JleBanarxana
BBOJUTCS PACTBOP KHUCIJIOTBI C Pa3HBIM COAEPKAHUEM CEPOBOAOPOLA. .

3ananus 1J151 CAMOCTOSITEILHOI padoThI.
1. MexaHu3M JAeHCTBUS HHTHOUTOPOB CEPOBOAOPOTHON KOPPO3IUHU
2. 3auIUTHBIE CBOMCTBA CYIb(HIOB METAIIIOB
3. KommuiekcHbIi 3amuTHBINA 3 (HEKT THrHOUTOpa U MOBEPXHOCTHBIX CYJIb(PHUIOB MeTaIa

Tema 3. Biansinue cepoBoa0poaa Ha aHOAHYI0 cTaauio koppo3un (I1K-2)
Jlekumus.

Bnusinue cepoBomopona Ha aHOAHYIO cTaauio. KaranuTuyeckuid MexaHu3M JEHWCTBUS CEPOBOIOPOJA Ha
AQHOJTHYIO PEaKIIMIO Ha )keJe3e. Biausaue cepoBoopoia Ha CTallMOHAPHBINA MTOTEHITA JKeJle3a.

IIpakTnyeckoe 3aHsATHE.
[IpakTrueckoe 3aHsaTHE
1. [IByxda3Hbie SMyIbCHOHHBIC CPEIBI.
2. Y1I1eBoJ0pOI0paCTBOPHUMBIE HHTHOUTOPHI.
3. HoBble uarnburopsl, pazpadborannsie B UHcTuTyTe @U3NYECKON XUMUH.
4. MexaHu3M UX JIEUCTBUSL.
5. BBINOTHUTBH OMBIT.
"BnusiHre ”HruOUTOPOB HABOJAOPOKMBAHUS B IPUCYTCTBUU cepoBoopoa”
ens paboter: Onpenenuts TOk nuddy3un Bogopoaa yepes cTaabHyo MeMOpany B 1 H.

pacTBOpE KUCIOTHI (COISTHOM UM CEPHOM ), colleprKalllei onpeneeHHOe KOJTUYecTBO cepoBoaopoa (50,
100, 200 Mr/m) ¥ U3Y4YHUTH BIMSHUE HA HETO PA3IUYHBIX (PAKTOPOB: a) MPOJAOIDKUTEILHOCTH UCIIBITaHUH, 0)
100aBOK MHTHOUTOPOB KOPPO3UHU

PaGoTta npoBOIUTCS aHAJIOTMYHO MPEbIAYIIEMY OMKMCAHUIO, HO B MOJIIPU3ALMOHHYIO YacTh SYEHKU
BBonutcs 1 H pactBop HC1 ¢ 3aganHON KOHIIEHTpAIMeld cepoBOAOPOIA B OTCYTCTBUE M B TPUCYTCTBUU
MHTHOUTOpA (110 YKA3aHHUIO TIPEToaBaTelis ).

3agaHus AJ51 CAMOCTOSITEILHOI padoThI.
1. Bousaue cepoBoiopo/ia Ha HABOJAOPOKUBAHUE CTATH

2. BaustHue ruapocyab(UIHBIX HOHOB Ha MPOLECC PEKOMOMHAIIMH BOJOPOAHBIX aTOMOB Ha IOBEPXHOCTH
xKeyesa

3. BnusiHue HHrHOMTOPOB HA HABOAOPOKMBAHKE CTATIM B CEPOBOAOPOIHBIX CPEIax.

Tema 4. Poab cyab¢uaos xese3a kak 3¢ dexTuBHbIX KaT0A0B. [IuTTHHIrO0Opa3oBanue (I1K-2)
Jlexknus.

Pones cynedunoB xenesza kak 3ddextuBHBIX KaTomoB. [IurtuHroOOpa3oBanue. CynbdumHas XpyHmKOCTb.
Brnusinue ruapocynbPUIHBIX MOHOB Ha MPOLECC PEKOMOWHAIIMH BOJOPOJHBIX aTOMOB HAa MOBEPXHOCTH
Kene3a. Meroael O0ppObI ¢ CymbpuaHbIM oxpymuuBaHueM. PaGorer H.M. TlomoGaeBa. Bnwmsaue
TEMIIEPATyPhI, THAPOAMHAMHYECKHUX YCIOBHIA.

IIpakTH4eckoe 3aHATHE.
[IpakTuueckoe 3aHATHE
1. Cynbdarpenyuupyronue GaKTepu.
2. YcioBus ux ku3HenesTeabHOCTH. Ce30HHBIN XapakTep.
3. Teopust 1 MexaHM3M MUKPOOHOIIOTUYECKON KOPPO3UH, 00YCIOBICHHON AEATEIbHOCTHIO
cynbaTpenyupyomux OaKTepHi.
4. OOBEKTHI, MOJBEPTraIOIIUECS BO3ACHCTBUIO CyNb(haTpeayIUPYIONINX OaKTepUil.
5. BBINOTHUTBH OMBIT.
"MHrnbupoBanue cepoBOOPOAHOI KOppo3un"
ens paboter: O1ieHUTH 3aMUTHBIN 3P GEKT HHTHOUTOPOB CEPOBOAOPOTHON KOPPO3HUH.

B Tpu repmernunbix sueiiku HanuBaroT 1o 150 mi 10 %-ro pactBopa cepHOll KUCIOThL,coaepsxamieit 50,
100 1 200 mr/a1 cepoBOIOPOAA: B KAXKIYIO SUCHKY JOOABIAIOT 10 25 M/



uHruomTOpa (10 yKa3aHHIO MPEroaBareis). 3aTeM Ty/a OMyCKaloT IMOBEIICHHbIC HAa MOIUXJIOPBUHUIOBON

xuike 00pasiel ctanu C13 (1o 3 B KaKAYIO S4YEHKY ), IPeIBApUTEIBHO 3a4HIIEHHbIE JO 3€PKAIbHOTO

Onecka HaXKJ1auHOM OyMaroii, mpoTepThie BaToi, CMOYCHHON alleTOHOM, M B3BEIICHHBIC HA AaHATTUTHYECKUX

Becax. Uepes CyTKH MOCIIe MOTPYKEHUSI B paCTBOPHI 00pa3Ibl U3BJICKAIOT, TIIATEIBHO MPOMBIBAIOT BOJOM,

cymat (puIsTpoBaIbHOM Oymaroil u B3BemuBaroT. CKOpOCTh KOPPO3UH PacCUUTHIBAIOT 1O popmyie K = AT

r/(S cM2 t gac). [Tnomaap obpasna S cM2 onpeneNsoT MyTeM U3MEPEHUS JIMHEHHBIX pa3MepoB 00pasia
3ajanus 1J151 CAMOCTOSITEIbHOM PadoThlI.

1. Cpensl ast KOM(POPTHOTO CYIIECTBOBAHHUS CyNb(haTpeayUPYIOUINX OaKTepUl.

2. [IpogyuunpoBanue cynbdarpenyupyomuMi OaKTeprusMU CEPOBOIOPO/Ia.

3. CpaBHeHUE BIUSHUS OMOT€HHOTO CEPOBOIOPO/Ia U BBEIEHHOTO H3BHE.

4. bakTepunuaHbIe CBOWCTBa HHTMOUTOPOB KOPPO3HH.

4. KoHTpO/Ib 3HAHUI 00yYAKOIIMXCS U THIIOBbIE OLIEHOYHbIE CPeACTBA
4.1. Pactipenenenue 6amios:
baniabHO-peHTHHTOBBIE MEPOTIPUSTHS HE MPETyCMOTPEHBI

4.2 TunoBsie OLIEHOYHBIE CPEACTBA TEKYIIIETO KOHTPOJIS
3aI0MTA NMpe3eHTaAlM i

Tewma 1. CepoBogopoaHasi KOppo3ust

1.  ConepkaHue cepoBOIOPO/Ia B PA3IMYHBIX arpeCCUBHBIX cpefax HedTera3ono0bBaomeil u
nepepadaThIBArONICH TPOMBIIUICHHOCTH.

2. IlpuponHble HCTOYHUKHU CEPOBOJOPOLA.
3. @opmbl CYHIECTBOBAHHUS CEPOBOIOPO/IA B IUIACTOBBIX BOAAX.
4.  CocraB NpoIyKTOB KOPPO3UH, BO3HUKAIOIIUX B CEPOBOIOPOICOAEPIKAILIUX CPEIax.

Tema 2. CTUMyIupOBaHUE KaTOJHOW peaKLUu IPU CEPOBOIOPOIHON KOPPO3UHU
1. MexaHusM aeHCTBHUSI HHTHOUTOPOB CEPOBOOPOTHON KOPPO3UHU
2. 3amuTHBIE CBOMCTBA CYNIb()UIOB METAIIOB
3. KommiekcHsIi 3anuTHBIN ) (PEKT HHrHOUTOpa U MOBEPXHOCTHBIX CYJIb(PHUIOB METaIa

Tema 3. BausHue cepoBo10pOia HA AHOJHYIO CTaIUI0 KOPPO3UH
JIByx(a3Hbie SMYyIbCHOHHBIE CPE/IBI.
VYrieBoaopoaopacTBOPUMbIE HHTUOUTOPBHI.
Hosble nHrHOuTOpSHI, pazpadorannsie B UHCTUTYTE GU3NUECKON XUMUHU U AIEKTPOXUMHH.

b S

MexaHU3M UX IEUCTBUSL.
0TYeT 0 MPaKTH4YeCcKoil padore

Tema 3. Bausaue cepoBo10pOia HA AHOJHYIO CTaUI0 KOPPO3UH
1. KakoBbl OCHOBHBIE CTPYKTYPHBIE JJIEMEHTBI, UCIIOJIb3YEMbIE B METOJIE€ UMIIEJAHCHONW CIIEKTPOCKOIINU?

2. Yro mpexcrapnsieT codoii ronorpad umnenanca (quarpamma HaiikBrcra) B cepoBOAOPOACOACPKAIINX
cpenax?

3. IlpuBenuTe npuMepHI 3KBUBAJICHTHBIX CXEM, MOAEIUPYIOLIUX MPoLiecC KOPPO3UHU MeTaa B
MIPUCYTCTBUH CEPOBOAOPOA U yIIIEKHCIOro ra3za. OObsICHUTE 3HAUYEHHUS BCEX AJIEMEHTOB CXEMBI.



4. Kak u3MeHsIeTCsl EMKOCTh JIBOMHOTO CJIOSI ITPH aACOPOIIMH HHTUOUTOPA B CEPOBOIOCOICPIKAIINX U
YIJIEKUCIIOTHBIX Cpelax.

5. O 4eM TOBOPHT POCT COMPOTHUBIICHHS TIEPEHOCA 3apsia aHOAHOU PEaKIMK MPU BBEICHUH HHTHOUTOpa?

6. Korma MOHO MCIOIB30BaTh CONPOTUBIICHUE TIEPEHOCA 3apsi/la aHOAHOM peakiuu IS pacyera
3amuTHOTO 3 dexra nHruduTopa’?

Tema 4. Ponb cynbunoB xenesa kak 3pQeKTUBHbIX KaroaoB. [IurTuaroobpazosanne
1. Korma BO3MOXHO MpOTEKaHWE KOPPO3UU METAIa C BOJOPOJHOM JAEMOsipu3auei?

2. CKOIBKO CTaaui U KaKHe BKIIFOYAET MPOLIECC BOAOPOAHON AEeNOsApr3alun?
3. Yem 00yCIIOBICHO HAJTUYKE BOJOPOTHOTO NIEPEHANPSIKEHNS?
4. Kakue U3BECTHBI TEOPUH BOIOPOIHOTO MEpEeHANPSHKEHUA?

5. 3amnumure ypaBHEHHE BOJOPOJHOTO NEPEHAIPSKEHUS, COOTBETCTBYIOIIEE TEOPUN 3a-MEJICHHOTO
paspsina, pazsuroit B padborax A.H. ®pymkuHa.

6. Kakue yacTHbIE Cllydan BBITEKAIOT U3 YPaBHEHMS BOAOPOAHOIO MEPEHAIPKEHUS ?
OTYeT IO NMPAKTHYeCKOil padoTe

Tema 1. CepoBoopoaHasi KOppo3ust
1. C yem cBsI3aHO CHUKEHHE CKOPOCTH KOPPO3UH CTAJIM BO BPEMEHU B CEPOBOJPOIHBIX U YITICKUCIOTHBIX
cpenax?

2. B uem cymHOCTb METO/A pa3/ieNieHHsI BKJIAJ0B MHTHOUTOPA U TUICHKU MPOAYKTOB KOPPO3HUH B
3alIUTHBINA A3PPEKT B UHTHOMPOBAHHBIX pacTBOpax?

3. ITokakuTe cXxeMaTHIeCKH BO3MOKHOCTh PasaciICHuA 3TUX BKIIaJ0B.

Tema 2. CTUMyIHpOBaHUE KATOAHOW PEAKIIMH MPU CEPOBOIOPOTHON KOPPO3UU
1. 3anumuTe ypaBuenust onbpmepa, Tadens u ['elipoBckoro.

2. YeM BBI3BIBAETCS BOAOPOAHOE OXPYyIUUBAaHKE MeTaa?

3. Yro Takoe HaBOOPOKMBAHKUE MeTaIa?

4. Kakue BeliecTBa ABJISIOTCS CTUMYJIATOPAMU HABOAOPOKUBAHUS CTAIN?
5. KakoB MexaHU3M JE€HCTBUS CTUMYIISITOPOB HABOJOPOKUBAHUSA?

6. Kak sxcriepuMeHTaJIbHO ONpeNeNsieTcsl KONUYECTBO BOAOPOA, UG PYHAUPYIOLIETO B CTAIBHYIO
MeMOpany?

IIpakTnyeckoe 3aaHue il MPAKTHYECKOM MOATOTOBKH
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Tema 1. CepoBoopoaHast KOppo3ust

CTYJIGHT JOJIKCH JJICKTPOXUMHUYCCKUMU METOAAMHU OLICHUTD 3allIUTHOC HeﬁCTBI/Ie I/IHFI/I6I/ITOp0B 10
INOTHOIICHHUIO K MCTaJlJIaM HJIM CIlJIaBaM (Ha YCMOTPCHHUC HpCHO)IaBaTCJ'IH), JAaTb OLICHKY IMPUMCHUMOCTH
I/IHFI/I6I/ITOpa B TCX WJIM UHBIX aIrpCCUBHLBIX Cpcaax.

Tema 3. Bausgaue cepoBo10pOia HA AHOJHYIO CTaUI0 KOPPO3UH

CTyneHT JOKeH OLICHUTh CTENeHb aJCcOpOIMHY HHTMOUTOpa CEPOBOIOPOIHON KOPPO3UHU HA CTAJIH C
IIOMOILBIO METOZA DJIEKTPOXUMUYECKOTO UMIIEAAHCA.

Pedepar

Tewma 1. CepoBogopoaHasi KOppo3ust
1.  XapakTepHuCTHKa CEpOBOJOPOICOACPIKALINX CPEI.
2. MexaHU3MBI y4acTusi CEpOBOOPO/a B KOPPO3ZUOHHOM Pa3pylICHHH CTAIIH.
3.  Bmmsaue cepoBomopoaa Ha quddy3uro BoJOPOIa B YIIIEPOIUCTYIO CTalh

Tema 2. CTUMyIupOBaHUE KaTOJHOW peaKLuy IpU CEPOBOIOPOIHON KOPPO3UHU
1.  HarubupoBaHuE CEPOBOAOPOTHON KOPPO3HUH.
2. Cuneprernueckuit 3ppekT HHruOUTOPOB B MPUCYTCTBUH CEPOBOIOPOAA.
3.  JlelicTBue kapOamMm1a U €ro MPOU3BOIHBIX.

Tema 4. Ponb cynbhumoB xene3a kak 3ppekTuBHBIX KaTofoB. [IuTTHHTOOOpa30BaHme
1. Cpensl ast KOM(POPTHOTO CYIIECTBOBAHHUS CyNb(haTpeayUPYIOUINX OaKTepUil.
2. [IponyunpoBanue cynbdaTpeayupyomuMI 6aKTepUsIMHI CEPOBOJOPO/A.
3. CpaBHeHUe BIUSHHUA OMOT€HHOTO CEPOBOIOPO/Ia U BBEICHHOTO H3BHE.
4. baktepuiuIHbIe CBOWCTBAa MHTHOUTOPOB KOPPO3UH.

4.3 IIpomexxyTouHast aTTeCTaIMs 110 AUCIUIUIMHE MPOBOIUTCS B popMe 3adeTa

Tunosbie Bonpockl 3auera (I1K-2)
Tunossle BOIIPOCHI 3a4€Ta
1.CepoBogopoaHas KOppo3usi.
2. CTUMyIupOBaHUE KaTOJHOM peakluy IPU CEPOBOIOPOIHON KOPPO3UH.
3.MexanusMm aerictBus cepoBonopoza. Teopust Moda. Bamsaaer Pozendensaa
4. BriiusiHue cepoBOIOpO/Ia Ha aHOIHYIO CTAIUIO.
5.Karanutuyeckuil MexaHu3M JeHCTBHS CEpOBOAOPOA Ha aHOAHYIO PEAKIIMIO Ha JKeJe3e.
6. Ponb cynbhuaoB xenesa

Tunosble 3axanus s 3a4era (IIK-2)
[IpumepHBIE TEMBI TPE3EHTALMI
Tema 1. CepoBopopoaHasi KOppo3usi METAJIIIOB. BiusiHue npupoas! MeTaa.
Tema 2 3amennenue quddys3un BoAopoaa B yIIEPOJUCTYIO CTaIb U3 KUCIBIX BOJHBIX PACTBOPOB,
CoZIepIKaIUX CEPOBOIOPOT
Tema 3. Bausiaue I/IHFI/I6I/ITOpOB CGpOBO}IOpO}IHOﬁ KOPpO3uHu. Kunernka u Mmexanusm nponecca B ux
IIPUCYTCTBUU.

4.4. Illkana orieHMBaHMsI IPOMEXKYTOUYHOU aTTECTALIMU

Jeckpuntops! (ypOBHN) — OCHOBHBIC PU3HAKKA OCBOCHUS (TIOKa3aTeIH

Onenka Kommnerenriu
TOCTYKCHHSI pe3YJIBTaTa)




[IK-2 JleMOHCTpUpYET 3HAaHHE OCHOB TEOpUH, METOIOB H3yUYEHUS
CEpOBOJOPOIHON KOPPO3UU U CIOCOOOB ee CHukeHus. [Ipumenser
«3a4TECHON MOJYYCHHbIE 3HAHHMS HA TMPaKTHKE s pEIIeHUs] KOHKPETHOMH
3agayr. OTBET MOCTPOCH JIOTMYHO, MaTrepHajl H3JIaraeTcst 4eTKo,
SICHO, XOPOIINM SI3BIKOM, apTyMEHTHPOBAHO.

[IK-2 JleMOHCTpUpyeT cia0blii ypOBEHb 3HAaHUI Marepuana, He 3HaeT
TEPMHHOJIOTHIO W OCHOBHBIE 3akOHOMepHOCTH. He crocoben
NPUMEHSATh Ha IMPAaKTUKE METOABI MO W3YYCHUIO CEPOBOIOPOIHON
KOPPO3HH.

«HE 3a4TCHO»

5. Metoanueckue yKkazaHus JJisi 00y4al0UUXCsl 10 OCBOEHHM IO TMCIUILIMHBI (MOXYJIA)

5.1 Meroauueckue yKa3aHus IO OPraHU3alUN CaMOCTOSITEIbHOIM paboThl 00yUYaromuXCs:

[Ipuctynas K W3yYeHUIO TUCIUIUIMHBI, B MEPBYIO ouepe/b OOydaromuMcsi HEOOXOAMMO O3HAKOMUTBCS
conepkanreM paboueii mporpammbl aucturumabl (PIT[]), koTopas ompenenseT comepskaHue, oObem, a
TaKKe MOPSAIOK U3YUESHHsI U MTPEToAaBaHus yueOHOM TUCIUILIMHEIL, €€ pa3/iena, YacTu.

Jlnist caMOCTOSTeNbHON pabOThl BAKHOE 3HaUE€HUE UMEIOT pa3zienbl «O0beM U copepikaHue TUCIUILTHHBDY,
«Y4eOHO-MeToauueckoe U HH(popMaImoHHOE 00ecTedeHne TUCIUILTMHBD U «MarepruanbHO-TEXHUIECKOe
obecriedeHre TUCIUILINHEI, IPOrpaMMHOE obecrieueHue, mpodeccHoHaIbHbIe 0a3bl TaHHBIX U
MH(POPMALMOHHBIE CIIPABOYHBIC CUCTEMBI.

B pasgene «O0beM U conepkaHMe IUCIMIUIMHBD) YKa3bIBAIOTCS BCE pasfelbl M TEMbl H3y4aeMoil
JTMCLUIUIMHBIL, @ TAK)KEe BUJbI 3aHATHH U TNIAHUPYEMBI 00bEM B aKaJJeMHUYECKUX Yacax.

B pasgene «YuebHO-MeTommyeckoe ©  HMH(OpMAIMOHHOE oOecreueHre AUCHUIUIMHBDY — yKa3aHa
peKxoMeHayeMasi OCHOBHAs U IONIOJIHUTEIbHAS JINTEpATypa.

B pasgene «MarepuaabHO-TEXHUYECKOE OOECIeYeHne IUCLUUIUIMHBL, MPOrpaMMHOE OOecCIeyYeHue,
npodeccroHabHble 0a3bl JaHHBIX U MH()OPMAIMOHHBIE CIPABOYHBIC CHUCTEMBD» COIEPKUTCS MEpedyeHb
npodeccuoHaNbHBIX 0a3 JaHHBIX U HHPOPMAIMOHHBIX CIIPABOYHBIX CHCTEM, HEOOXOIUMBIX JJIi OCBOCHHUS
JUCLUIUINHBL.

5.2 Pexomennaruu o0y4aromumcs o padbore ¢ TEOPETHUECKUMHU MaTepHallaMu 110 TUCIUILIIMHE

[Ipu uzyyennu u npopabOTKe TEOPETUUECKOr0 MaTepHana HeoOXOAUMO:

- IPOCMOTPETH elle pa3 mpe3eHTanuio Jekunu B cucreMe MOODLe, TOBTOPUTH 3aKOHCIIEKTUPOBAHHBIN Ha
JEKUMOHHOM 3aHATUM MaTepual M JOMNOJIHUTh €ro C YYE€TOM PEKOMEHJOBAaHHOM IOMOJIHUTEIbHOU
JUTEPaTyphl;

- IPY CAMOCTOSITEIBHOM M3YyYE€HUH TEOPETUYECKOM TEMBI CAENATh KOHCIIEKT, UCIIOJIb3Ysl PEKOMEHIOBAHHBIE
B PII/] ucrounuku, npodeccrnoHaibHble 0a3bl JaHHBIX U HHPOPMAIIMOHHBIE CIIPABOYHbIE CUCTEMBI:

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

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

PabGota ¢ OCHOBHOM M JONOJHUTENBHOM JIHMTEPATYpOl SIBISETCS IIaBHOM (POpMOI caMOCTOATENbHOM
paboThl M HEoOXOoOMMa MPH MOATOTOBKE K YCTHOMY ONpPOCY Ha CEMUHApPCKUX 3aHATHAX, K Jebartam,
TECTHUPOBAaHHUIO, 3Kk3aMeHy. OHa BKIIOYaeT MpopabOTKy JIEKIMOHHOTO MaTephalia U PEeKOMEHIOBAHHBIX
VCTOYHHMKOB U JINTEPATYPHI 110 TEMATHKE JIEKIIUH.

KoHCHeKT JIeKInu JOJKEeH coliepKaTh peepaTuBHYIO 3alIUCh OCHOBHBIX BOIPOCOB JICKIIUH, B TOM YHCIIE C
ornopoii Ha pa3MmenieHHble B cucteme MOODLe mpe3eHTany, OCHOBHBIX MCTOYHUKOB M JIMTEPATYpPhl IO
TeMaM, BBIBOJBI MO KaXKAOMY Bompocy. KoHCeKT MOKeT OBITh BBITIONHEH B paMKax pacliedyaTKH BbIIa4uH
MPe3eHTAlUi JIEKIUH WM B OTACNIBHOW TeTpaau mo mpeaMery. OH JOKEH OBITh aKKypaTHBIM, XOPOIIO
YUTAaEMBbIM, HE COAEPIKAaTh HE OTHOCALIYIOCS K TeMe HH(POPMAITUIO HITH PUCYHKH.

KoHcnieKThl HayyHOW JHUTEparypbl MPU CaMOCTOSATENBHOM IOATOTOBKE K 3aHATHUAM JOJDKHBI COJEPIKaTh
OTBETHl HA KaX/blii TOCTaBICHHBIH B TEME BONPOC, MMETh CCHUIKY Ha HCTOYHHK WH(POpPMALUU C
00s13aTeNbHBIM YKa3aHUEM aBTOpAa, HAa3BaHMS W TOJa W3AAHUS HUCIOJIb3YeMOH HaydyHOW JHMTEpaTyphl.
KoHcniekT MoOXeT ObITh ONOpPHBIM (COAEpXAaTh JUIIb OCHOBHBIC KIIIOUYEBBIC MO3MIMH), HO TPH 3TOM
MO3BOJISIIOIIMM  JIaTh TIOJIHBIA OTBET IO BOINPOCY, MOXET ObITh MOAPOOHBIM. OO0bEeM KOHCHEKTa
OIIPENETAETCS CAMUM CTYIAECHTOM.




B nporiecce paGoThl ¢ OCHOBHOM M JIOTIOJHUTENBHOM JTUTEPATypOl CTYACHT MOXKET:

- JleNaTh 3allUCH 10 XOAy YTEHHMs B BUJAE NPOCTONO0 MM Pa3BEpHYTOro IulaHa (CO3[aBaTh INEpEYEHb
OCHOBHBIX BOIIPOCOB, PACCMOTPEHHBIX B UCTOUHHKE);

- COCTaBJISATH TE3UCHl (LMTHUPOBaHHE HaMOOJEEe BAXKHBIX MECT CTaTbU MJIM MOHOIpaduu, KOPOTKOE
U3JI0)KEHUE OCHOBHBIX MBICIIEH aBTOpPa);

- TOTOBUTbH aHHOTAITMH (KpaTKoe 0000IIeHHE OCHOBHBIX BOIIPOCOB PadOTHI);

- co371aBaTh KOHCIIEKTHI (pa3BEPHYTHIE TE3HUCHI).

5.4. PexoMeHjallMy 10 OATOTOBKE K OTAEIbHBIM 3a/IaHUSIM TEKYIETO KOHTPOJIS

ColecenoBaHue TpeAnonaraeT OpraHU3alui0 Oecelbl IMpernojaBaTess CcO CTYIEHTaMH IO BOIPOCaM
MPAaKTUYECKOTO 3aHATUS C IENbl0 0ojiee OOCTOATENBHOTO BBISBICHUS MX 3HAHUN IO ONpEACICHHOMY
paszmeny, Teme, mpoOieme M T.II. Bce uieHBl Tpynmbsl MOTYT y4YacTBOBaTb B OOCYXKICHHH, 100aBIATH
MH(POPMALIUIO, TUCKYTUPOBATh, 33/1aBaTh BOIPOCH! U T.1.

VYCTHBIE ONPOC MOXKET TPUMEHATHCS B pasinyHbIX (opmax: (POHTANbHBIA, WHAWBUIYAIbHBIH,
KOMOMHUPOBaHHbII. OCHOBHBIE KaU€CTBA YCTHOTO OTBETA MOJIIEKAILETO OICHKE:

- IPaBUIILHOCTB OTBETA IO COACPKAHUIO;

- IOJIHOTA U INIyOuHa OTBETA;

- CO3HATEJIBHOCTh OTBETA;

- JIOTMKA U3JI0KEHUS] MaTepHuaa,;

- PallMOHAIBLHOCTH MCTIOIB30BAHHBIX IIPUEMOB U CIIOCOOOB PEILIeHHs TOCTABICHHON yueOHOil 3a1auu;

- CBOEBPEMEHHOCTh M 3((EKTUBHOCTh MCIOJIb30BaHUS HANIAJHBIX TOCOOMH U TEXHUUYECKUX CPEICTB IPH
OTBETE;

- HCIOJIb30BAaHUE JOMIOJHUTEIBHOTO MaTepHaa;

- PallMOHAIBLHOCTH MCTIONB30BAHUS BPEMEHH, OTBEJICHHOTO Ha 3a/laHue.

VYCTHBI OIPOC MOMKET COINPOBOXKAATHCS IPE3EHTALMEH, KOTOpas IMOATOTABIMBAECTCA IO OJHOMY U3
BOIPOCOB MPaKTHUYECKOro 3aHATUsA. [Ipu BeICTYIUIEHNH ¢ mpe3eHTanuell HeoOXoAUMo oOpalars BHUIMaHUE
Ha TaKMe MOMEHTBHI KaK:

- cofep)KaHUE MPE3CHTAlUHN: AKTYaJIbHOCTh TEMbI, MOJHOTA €€ PACKPBITUS, CMBICIOBOE COJAEp)KaHUE,
COOTBETCTBHE 3asIBIICHHOW TEMBI COJIEPKAHHUIO, COOTBETCTBHE METOAMYECKUM TPEOOBaHUAM (IIETTH. CCHUIKU
Ha PeCypChl. COOTBETCTBHE COJEPXKAHHUS M JUTEPaTyphl), MPaKTHUECKash HANpaBIE€HHOCTb, COOTBETCTBHE
CozIep)KaHus 3asiBICHHON (opMe, aleKBaTHOCTb MCIIOJIb30BaHUS TEXHHUUECKUX CPEJCTB yUEOHBIM 3aqadam,
MOCIIEIOBATEILHOCTD U JIOTHYHOCTbH MPE3CHTYEMOT0 MaTrepuara;

- odopmiieHHE Tpe3eHTalMu: 00beM (ONTUMAIbHOE KOJIMYECTBO), IM3aiiH (YMTaeMOCTb, HAJIWYHE WU
COOTBETCTBHE TpapUKd W aHUMAIMM, 3BYKOBOE OQOpMIICHHE, CTPYKTYypUpOBaHHE WH(POpPMALUH,
COOTBETCTBHE 3asBJICHHBIM TpPEOOBAHUSIM), OPUIHHAIBHOCTH OGOPMIICHHS, 3CTETHKA, HCIIOJIb30BaHHUE
BO3MO)KHOCTH ITPOTPAaMMHOI CpeJibl, COOTBETCTBHE CTaHIapTaM 0(hOpMIICHUS;

- IMYHOCTHBIC Ka4eCTBa: OPATOPCKUE CIIOCOOHOCTH. COOMIONEHHE PErIaMEHTa, SMOLMOHAIBHOCTD, YMEHHUE
OTBETHTb Ha BOIPOCHI, CHCTEMAaTU3UPOBAHHBIE, TITyOOKHE 1 TIOJIHbIE 3HAHUS 110 BCEM pa3JiesiaM IpOrpaMMBI:
- COlIep)KaHHE BBICTYIUICHUS: JIOTMYHOCTh M3JIOKEHUS Marepuasna, pacKpbITHE TEMbl, JOCTYIHOCTb
u3noxkeHus, dPpdexTuBHOCT npuMeHeHust cpeactB WKT, cmocoObl W  yClIOBHS  JOCTHIKCHHUS
PE3yABTAaTUBHOCTH M IPGEKTUBHOCTH AJIsI BBIONHEHUS 3a/ad CcBOed MpodeccHoHaNbHOW WU y4eOHOU
JeSITeIbHOCTH, J0KA3aTeIbHOCTh NMPUHUMAEMBIX PELICHUN, YMEHHE apryMEHTHUpPOBATh CBOM 3aKJIIOYCHUS,
BBIBOJIBI.

6. YueOHO-MeTONM4YecKoe M HHPOPMALIMOHHOE o0ecredyeHre JUCHMIIITHHbI

6.1 OcHoBHas UTEpaTYypa:
1. Cemenona U. B., ®nopuanosuy I. M., Xopommnos A. B. Koppo3us u 3amura oT Koppo3u# : yueOHOe
nocodwue. - 3-e uzn., nepepad. u gom.. - Mocksa: ®usmaraut, 2010. - 416 c. - TekcT : anexTponnsiit // IBC

«YHUBEPCUTETCKAS OmoOImoTeka OHJIANH» [caiT]. - URL:
http://biblioclub.ru/index.php?page=book&id=68857
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6.2 JlononHUTENbHAS JIUTEPATYpA!

1. Uprankosa JI.E., Burgoposuu B.M. JlaGopaTopHbIii TPakTHKyM IO XUMHYECKOMY COMPOTHUBIICHUIO
MaTepHaJIOB U 3alUTe OT KOPPO3UH : yuebd. mocodbue st XuM. ¢ak. yH-TOB. - 137, 2-e, mepepald. u go1.. -
Tamb60B: M3a-o [lepmmuna P.B., 2010. - 197 c.

2. Burnoposuu B.UM., IlpirankoBa JI.LE. KuHeTnka M MexaHW3M DJJEKTPOAHBIX PEAKLUH B IpoOLECCAX
KOPPO3HMH METAJUIOB : y4e0. mocobue ans xuMm. dak. yH-ToB. - U31. 2-e, mepepald. u gom.. - Tamb6oB: U3n-Bo
Ilepmnna P.B., 2010. - 127 c.

6.3 l1Hble UCTOYHUKU:
1. UaTepueT-sHIIMKIONEANH - http://www.rubicon.com/

7. MaTepuajibHO-TeXHHYecKoe o0ecrneyeHne TUCHMILIUHBI, MPOrpaMMHoe odecrnedeHmne,
npogeccuoHa bHbIe 623bI JTAHHBIX U HH(OPMALMOHHbIE CIPABOYHBIE CHCTEMbI

Jlng mnpoBeneHus 3aHATHM MO JUCHUIUIMHE HEOOXOIUMO ClIeAyIollee MaTepuaibHO-TEXHUYECKOe
oOecrieueHue: ydeOHble ayqUTOPUM [AJsl TNPOBEICHUS 3aHITHH JIEKIIMOHHOTO M CEMHUHApCKOro THIIA,
TPYNIOBBIX W WHAMBHUIYaJbHBIX KOHCYJIbTALMM, TEKYLIETr0 KOHTPOJA U MPOMEKYTOUHOM arTecTaluw,
MTOMEIIEHUS 111 CAMOCTOSITENIbHON paboThI.

VY4eOHble ayTUTOPUH U TOMEILIEHUS JJIsi CAMOCTOSITENIbHOM pabOThl YKOMIUIEKTOBaHbI CHEIMAIN3UPOBAHHON
MeOeNbI0 U TEXHUYECKUMH CPEJCTBAMHU OOYyUCHHMS, CIIY KAIIUMH JIJIs1 TIPEICTABICHHS YyueOHOW nHbOpMauu
OOJIBITION ayTUTOPHH.

[TomerieHus U1 CaMOCTOSATENILHONW paOOTHl YKOMIUIEKTOBAHbI KOMITBIOTEPHON TEXHUKOH C BO3MOXKHOCTBIO
MTOAKITFOYEHHUS K ceTh "Unrepuet" 51 obecrieueHneM JIOCTyIa B AIIEKTPOHHYO
nH(OPMAITMOHHO-00Pa30BaTEIbLHYIO CPey YHUBEPCHUTETA.

Jliig mpoBesieHus 3aHIATUN JIEKLIMOHHOTO TUIA UCTIOIB3YIOTCSI HAOOPHI JEMOHCTPALIMOHHOTO 000PYI0BaHMUSI,
o0ecreunBaIIre TeMaTHYECKUE WILTIOCTpaud (TPOEKTOP, HOYTOYK, SKpaH/ MHTEPAKTUBHAS JIOCKA).

JIuneH3uoHHOE U CBOOOJHO paclpoCcTpaHsIeMoe IPOrpaMMHOE 00eCIIeueHHE:

Kaspersky Endpoint Security mist 6usneca - Cranpaptaeiii Russian Edition. 1500-2499 Node 1 year
Educational Renewal Licence

Omneparmonnas cuctema Microsoft Windows 10

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

7-Zip 9.20

ITpodeccronanbhbie 6a3bl JaHHBIX U UHPOPMAITMOHHBIE CIIPABOYHbBIE CUCTEMBI:

1. Hayunas osnekrtponHas Oubnuoreka Poccuiickoit akamemun  ecrectBozHanus. —  URL:
https://www.monographies.ru

2. DNEeKTpOHHBIN KaTajor @yHIaMEHTaIbHON OoubmuoTeKn TTV. — URL:
http://biblio.tsutmb.ru/elektronnyij-katalog

3. VYuuBepcurerckas OuOnuoreka OHJAMH:  3JEeKTpOHHO-OMOnMoreunas  cucrema. — URL:
https://biblioclub.ru

JJIeKTPOHHasi HH(POPMALIMOHHO-00pa30BaTe/IbHAsA Cpeaa
https://auth.tsutmb.ru/authorize?response type=code&client id=moodle&state=xyz

B3aumoneiicTBue mnpenopaBaTenss M CTy[JEHTa B TIpolecce OOy4eHHUs OCYLIECTBISETCS MOCPEICTBOM
MYJIBTUMEUMHBIX, THIIEPTEKCTOBBIX, CETEBBIX, TEICKOMMYHHUKAIIMOHHBIX TEXHOJOTHUH, HUCHOJIb3YEMBIX B
ANIEKTPOHHOH MH(OPMAIIMOHHO-00Pa30BATEILHON CPEie YHUBEPCUTETA.



