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1. lean u 3agaun AUCHUATIHMHBI

1.1 Henp qucuuruivHel — GopMUpOBaHUE KOMIIETEHIIHIA:

IIK-1 CnocoOeH BBITIONHATE PaOOTHI MO 3alIUT€ BHYTPEHHEW IMOBEPXHOCTH METAJOKOHCTPYKIIUHA OT
KOpPO3HUH

1.2 Tumbl 3amad mpodecCHOHATBHOW JEATETLHOCTH, K KOTOPBIM TOTOBATCS OOydYaroluecs B paMKax
OCBOCHHUS JUCIUILTUHBL:

- OpPraHU3aLMOHHO-YIIPABICHYECKUN

- TEXHOJIOTMYECKUH

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 Kon n HaumeHoBaHue
(yHKIMH / TPYAOBBIC komrtereHiu GI'OC BO,
(byrxirn / TpynoBsie WM HeobxoaMMOl 1 MHankaTopbl JOCTHKEHUS] KOMIIETEHIIAM
npodeccnoHaTbHbIC (hopMHpOBaHUS TPYJOBOTO
nercTBus (MIPH HAUTHIUAH WIH TIPO(heCCHOHATBLHOTO
npodcrangapra) TEHCTBUS
[MK-1 CnocoOeH BEIMONHATE (BeiOupaeT MeTOAbl  KOPPO3UOHHBIX  UCHBITAHUH U
paboTHI TIO 3alTUTe CHOCOOBI 3aIUTHI CONIACHO IMOCTABJICHHBIM 3a/1adaM
BHYTpPEHHEH OBEPXHOCTH
METaJIOKOHCTPYKIIHIA OT
KOppO3uu

1.5 CornacoBanue MEXAUCITUTUTMHAPHBIX CBA3EH MUCIUTIINH, 00€CIIEYNBAIOIINX OCBOCHUE KOMITCTCHITHI:

I[IK-1 CrnocobeH BBIMOMHATH, pabOThI 1O 3alIUTe BHYTPEHHEH IMOBEPXHOCTH
METaJOKOHCTPYKINI OT KOPPO3UU

Ne HaumenoBanue dopma
n/m JIMCITUILINH, o0yueHus
OTIPEICTISIOINX OyHas
MEKIUCLUMIUTMHAPHBIE | (ceMecTp)
CBA3U 6 7 8
1 |MHrnbouTOpHI + | +
KOPPO3UHU METAIIJIOB
2| Teopus koppo3un + | +
METaJIOB
3 | Texaomornueckas +
MPaKTHKA

2. MecTo mucuuiuiaabl B cTpykrype OII 0akasaBpuara:

JuctuminHa «Koppo3usi MeTanaoB ¢ BOAOPOIHOW JENOISIpU3aAIMei» OTHOCUTCS K YacTH, pOpMUPYyEeMOi
y4aCTHHKaMU 00pa3oBaTeIbHbIX OTHOLIEHUH, y4yeOHoro rutana OIl nmo nampasnenuto noarorosku 04.03.01
- Xumusl.

Hucuumnza «Koppo3usi METAIIOB ¢ BOJOPOAHOMN ACNOIIpU3ALUECI) U3ydaeTCsa B 8 ceMeCTpe.




3.00beM U coep:kaHMe TUCHUILUTHHBI
3.1.00beM TUCIUTUIHHEL: 3 3.€.

Ounas: 3 3.e.
Bun yueOHo# paboTh (BCSEZ’ZZOB)

O0mast Tpy10éMKOCTb TUCHHUILIHHBI 108
KonrakTHast pabora 64
Jlexuuu (Jlexuum) 32
JlaGoparopnsie (J1ab. pab.) 32
CamocrostensHas padota (CP) 44
3auer -

3.2.ConepxaHue Kypca:

No Haspanue Bun yuebnoit | dopmel TekyIero
TEMBI pasnena/TeMbl paboThI, yac. KOHTPOJIS
Jlex |JIa6 | CP
ouu | .
pao.
O]l0|O
8 cemectp
1 VYrekucnorHas u naboparopHas
CEpOBOAOPOIHAS pabora;
KOppo3us 6 Hm| IIpaxTryeckoe
8 3a/laHue NSt
[IPaKTUYECKON
MOJITOTOBKH
2 Mukpo6uosoruieck KOJUIOKBUYM;
asi Koppo3us [IpakTuyeckoe
4 - - 3aJaHue IS
MPaKTUYECKOM
MOJTOTOBKH
3 Koppo3sus xenesa u 6 3 i nabopaTtopHas
€ro CIUIaBOB pabora
4 Kopposuonnoe TecTtupoBanue;
pacTpecKuBaHHe 6 - - KOJUIOKBUYM
O] HANPSKEHUEM
5 Koppo3us uunka 4 - - Hayunsiit noknazg
6 Kopposus nukens 4 - - Hayunsiit noknazg
7 Kopposus KOJIJIOKBUYM;
AIIOMHUHHUS U 2 |16 | - naboparopHas
MarHusl. pabora

Tema 1. YriekucaorHasi u cepopopopoanasi kopposus (ITK-1)
Jlexknus.



ArpeccuBHBIC CBOWMCTBA CPEll, COMEPKAIINX YITEKUCIBINA Ta3, BCTPEUAIONIUXCS TpU A00BIYE ra3a U HEPTH.
ConepkaHue YITIEKHCIIOTO Ta3a B MPOMYKTaX CKBaxHH. Koppo3noHHBIE MPOOIIEMbI, BO3HUKAIOIINE MPH
nepepabotke HehTH M mpu ee XxpaHeHun. Dopma CyIIECTBOBAaHUS YIIEKHCIOTO Tra3za B HepTH U
MHHEPAIU30BAHHOM IUIACTOBOM BOAE. BiusHME yYINIEKMCIOro rasa Ha KaTOIHBIA IPOLECC KOPPO3UHU
CTaJIbHOTO O0OpYyHAOBaHUs: albTePHATUBHBIE MEXaHU3MBI MPOIECCa. YYacTHE YTIEKHCIOTHI B aHOTHOM
peakuuu: ypasHeHue Jle Bapma-Mwuimamca. @opMbl M BHIBl OCAJIKOB, OOpa3yIOUIMXCS  IPH
VIJIGKUCIIOTHONH  KOPPO3WH, BIUSHUE WX CTPYKTypbl Ha CKOPOCTh pa3pylieHHs. MeXaHH3Mbl
KapOOHATHO-OKCUJHBIX IUICHOK: TOMOT€HHBIH W TeTepOTreHHBIA. BlnMsHHEe HHU3KOMOIEKYISPHBIX
KapOOHOBBIX KHCJOT HA YIIEKHCIOTHYI0 KOPPO3HMIO CTalH. 3allluTa OT YIVICKUCIOTHOW KOPPO3UH:
BOJIOPACTBOPUMEIE U YTIIEBOIOPOIOPACTBOPUMBIE HHTUOUTOPHI YITICKUCIOTHONW KOPPO3HUHU.
CepoBomoponnast  kopposusi. [IpupomHbie UCTOYHHKH  cepoBogopoma. DopMbl  CYIIECTBOBAHHS
CEepoBOMIOpO/Ia B IJIACTOBBIX Bojmax. CoaepikaHUE CEpOBOAOPOJA B PA3IMUYHBIX arpeCcCUBHBIX Cpenax
Hedrerazono0kIBaroNIel 1 nepepadaTeiBaroIIell MPOMBIIIIEHHOCTH. CTUMYTHPOBaHNWE KATOJHOW peaKIuu
IIPU CEPOBOJIOPOAHON KOppo3uH. BimsHue cepoBomopona Ha aHOAHYIO cTaauio. Ponb cynbduma sxenesa
Kak 3¢¢eKTUBHBIX KaTomoB. IlutTHHrooOpasoBanue. CynbduaHas xpynkocTb. HVHrubuposanue
CEPOBOIOPOIHOM KOppo3uH. [IByx(da3HbIe IMYIIbCHOHHBIE CPEIbI.

JlaGopaTopHbie padoThbI.
JlaGopaTtopuasi pa6ota Nel. MccienoBanue mpoiecca HaBOA0POKUBAHUS METAJLII0OB
Ilpunaonexcnocmu  Onsi  pabomoul: 08yXKamepuas sAuelika Jlesanamxana, CcmaivHble MeMOpaHbl,
mepmocmam, pacmeopvt HCI unu H2SO4, smunenenuxonv (3mauon, u30nponaon), nOmMeHyuocmam,
mumpoeanuwviii pacmeop 0,01 1 KMnO4, mumposaunwviii pacmeop wasenesol KUciomol, X10cepeopsblil
NEeKMpPOO  CPABHeHUsl,  NIAMUHOBLIN  NeKMPOoOo,  INeKMPOIUMUYECKUU  KIH0Y,  CIMUMYISAMOpPbl
HAB000PONCUBAHUSL, UHSUOUMOPLL KOPPO3UU CIATIU.
Onvim 1. Hccnedosanue enusanus cocmaea pacmeopumens Ha Hagooopodcuseanue cmaiu Cm.3 6 1 H
pacmeope CoNAHOL KUCIOmMbL NpU NomeHyuaie KOppo3uu.
Lenv pabomei: onpedenumv moxk meepooghaznou ougdyzuu sodopooa uepesz cmanvhyro memopany uz I 1
800HO20 pacmeopa  consHou  Kuciomwel. Hccnedosanue npoyecca oug@ysuu  nposooumcs 8
ANEKMPOXUMUUECKOU O0B8YXKAMEPHOU Adelike muna Jlesanamxana npu nomeHyuane KOppo3Uuu Cmaiu,
npoOoNNHCUMETbHOCMb IKChepumenma — 2 yaca. IIpoeecmu xonocmoii onvim (6e3 3anonHenus padoouum
pacmeopom NOIAPUZAYUOHHO20 OMOeNeHUs OBYXKAMEPHOU AYeUKU), onpeoeiums MoK meepoodasHoll
oughgyzuu 6000poda uepes cmanvHyio memodpany uz 1 H eooHom pacmeope HCI, onpederumv mox
meepooghaznoii ougpgyzuu 600opooa yepes cmanbHyo memopany uz 1 1 smunenenuxonesoeo pacmeopa HC|
(ycnosus sxkcnepumenma me dice). Coenams 6618600 0 GIUAHUU COCMABA PACMBOpUMENs HA MOK Oughhy3uu
8000p00aA 8 Y2NepoOUCMYIO CIATD.
Onvim 2. Hccnedosanue 8nusHUs NOAAPUZAYUU DNIEKMPOOA HA HABOOOpodcusanue cmaiu 6 1 v pacmeope
HCI.
Llenv pabomvi: uzyuumsv IUAHUE KAMOOHOU NONAPUIAYUU CMATLHOU MeMOpaHvl Ha MoK ouggysuu
8000po0a uepe3 Hee 6 1 H 0OHOM pacmeope CONAHOU KUCIOMbL (YCI08UA IKCHEPUMEHmMA me dice, Ymo U 8
onvime 1); ucciedosamv 6nusHUe AHOOHOU NOAAPUAYUU CMIATLHOU MeMOpansl Ha MoK ouggyzuu
8000p00a uepes Hee U3 Mmoo e pacmeopa. Coenams 661600 0 IUAHUU GHEUIHEL NOAAPUIAYUU ITIEKMPOOd
Ha mox ouggysuu 60o0opoda 6 cmav.
Onvim 3. Bausinue memnepamypuvl Ha mox ougghysuu 6000pooa uepes cmanbHyro memopamny 6 1 H pacmeope
HCI.
Lenv pabomoi: onpedenums mox meepoogaznou ougdgysuu 8o0opooa uepes cmanvHyo memopany u3 I H
B800H020 pacmeopa CONSAHOU KUCIOmMbl npu nomenyuaie kopposuu cmanu u memnepamype 20, 40 u 60 °C.
Temnepamypa noodepxcugaemcs NOCMOAHHOU NymeM YUPKYIAYUuu 600bl U3 mepmocmama 6 pyoauike
paboueti ayevxu. Coerams 6618006l 0 GIUAHUU MEMNEPAMypbl HA MOK Oug@ysuu 6000poda 8 Cmaib.
Paccuumams rasicywyro smepeuro akmusayuu npoyecca oug@ysuu 6000pooa 6 cmais ¢ UCHOIbIOBAHUEM
aAppeHUyco8CcKoU 3a8UCUMOCTIU.
Onwvim 4. Hccnedosanue snuanus 006a80K npomomepos Hasooopodicusanus cmanu 6 1 v pacmeope HCI npu
nomenyuaie KOppo3uu.



Lenv pabomol: uccredosams nomox meepoogasnoi oug@yzuu 6000pooa 6 cmaib Npu ee NOMeHyuale
Koppo3uu u3z 1 H 600HbIX pACMBOPOE CONAHOU KUCTIOMbL, COOepAHCAuUX 000ABKU POOAHUOA KATIUSL PA3TUYHOU
konyenmpayuu. Coenams 6b1800bl 0 GIUAHUU NPOMOMEPA HABOOOPOHCUBAHUS.

Onvim 5. Hccnedosanue nuanus uHeubUmopos Koppouu Ha mox ouggysuu 6000pooa uepez memopamy.

Lenv pabomul: ucciedosams nomox meepoogasnoui oughghysuu 600opoda uepes cmanvHyro memopany usz 1
H BOOHBIX PACMBOPOS8 CONAHOU KUCTIOMbL, COOEPHCAWUX 3A0AHHYIO KOHYEHMPAYUIO UHSUOUMOPA KOPPO3UMU.
H3yuums enuanue Opyeoll KOHYeHmpayuu uHeUOUmopa Ha nomox meepooghasHol oug@yzuu 00opoda
uepe3 CManbHyl0 memopany uz 1 H 800H020 pacmeopa CONAHOU KUCIOMbl, IUOO ucciedogams Opy2ou
uneubumop motu dce Konyenmpayuu. Coenams 661600 O GIUAHUU UHSUOUMOPOE KOPPO3UU HA Npoyecc
HAB0OOPONCUBAHUS.

Onvim 6. Hccneoosanue nusnusi npoootcumenbHOCmuy UCNbIMAHUL HA CKOpOCcmb Oug@ysuu 600opooa
yepes cmanvhyro memoparny 6 1 n pacmeope HCIL

Lenv pabomol: onpedenrums mox meepoopasznotl oug@ysuu 6000pooa uepe3 cmaivHyo memopany u3 I
BOOHBIX U IMULEHSTUKONEBbIX PACMBOPO8 CONAHOU KUCLIOMbL NpU  NOMEHYudie Koppouu Cmaiu.
IIpooonsxcumenvrocms 3kcnepumenma — 2, 4, 6 uacos. Coenamo 6b1600bl 0 GIUAHUU NPOOOTIHCUMETLHOCTIU
UCNBIMAHUL HA NJIOMHOCMb MOKA Oug@y3uu 6000pooa uepesz CmanbHyr0 Memopamy.

Jlaboparopnasi padora Ne2. OmnpeneseHue NMOpsAAKAa KATOAHOIO BbIIeJICHHSI BOJOPOAAa MO HOHAM
BOJIOPO/A

Ilpunaonesxcnocmu 013 pabomvl:  NOMEHYUOCMAM,  INEKMPOIUMUYECKds AYeura O CHAMUSL
NONAPUSAYUOHHBIX KPUBBIX C YCMPOUCMEOM Ol NPONYCKAHUA 8 PACMEOp 2a3000paznozo 800opoda, 0,05
pacmeop HCI + 0,95 n KCI; 0,2 n H2SO4, 0,01 n HCI, 1 n HCI, naxcoaunas 6ymaea, ayemown 0
obesxcupusanus (2 ma)[1], @uiemposanvuas Oymaca, ucciedyemviti 31eKMpoo, APMUPOBAHHBIN B0
@moponnacm (kaomuil, Medw, cauHey).

Bapwuanr 1.

Lenv pabomvi: uzyuums 3a8UCUMOCHb CKOPOCHU KAMOOHO20 8bl0€NeHUs 6000PO0d OM NOMEHYUANd U OM
KOHYEeHmMpayuy UOHO8 8000p0o0a Om NOMEHYUAIA U OMm KOHYEeHMpayuu UoHo8 600opoda 8 pacmeopax 1M
(HCI + KCI) na kaomuu (unu ceunye, meou). M3 nonapuszayuoHHbix Kpusblx onpeoeiums Kodphuyuenm
nepeHoca KamooOHO20 npoyecca U NopsooK peakyuu 6vloeneHuss 8000pood Nho uoHam e6o0opooda. Ilo
OKOHUAHUU pabomvl NOCMPOUMb ePAQuKU U cOerams 8b1800.

Bapuanr 2.

Llenv pabomul: uccredoeamv KUHEMUKY KAMOOHO20 Npoyecca 6vloeneHus 6000pood 6 pa30aeieHHbIX
pacmeopax HCI. Onpedenums napamempuvr ypasuenus Tagens, xoaghguyuenm neperoca u npogepumso
8bIBO0 MEOPUlU 3AMEONEHHO20 PA3PA0ad O He3ABUCUMOCU NEPEHANPANCEHUS 000PO0A OM KOHYEHMPayuu
Kuciomol 8 pazoasieHHblx pacmeopax Kuciom. B kauecmee omuema npedocmagnaiomes mabauysl u 0ouuil
8b1600 NO IKCNEPUMEHNY.

3ananus AJ51 CAMOCTOSITEILHOI padoThI.

Hcnoneayst mo6bie nHGOPMAIMOHHBIE peCypChl HAWTH, 3aKOHCIIEKTUPOBATh U MMPOAHATU3UPOBATH HAYUHYIO
CTaTbl0, MOCBALICHHYIO

a) YIJIEKUCIIOTHON KOPPO3UU CTalIH;

0) cepoBOIOPOTHON KOPPO3HH CTAIIH.

B) U3yUEHUIO HOBBIX MHTUOMTOPOB KOPPO3UH KeJle3a U CTAIH B CEPOBOAOPOACOIEPIKALIUX PACTBOPAX.
I') MHTUOMPOBAHUIO KOPPO3UHU YITIEPOIMCTON CTANIM B YIIEKUCIOTHBIX PacTBOpax.

Tema 2. Mukpoouosoruyeckas kopposus (IIK-1)
Jlexknus.



buonornueckass koppo3us, OHOXMMHYECKOE pa3pylleHHE METAUIOB, MUKPOOHOJIOTHYECKas KOpPpO3usl.
[TpuynHBI ¥ BUABI MHUKPOOMOJIIOTMYECKOW KOPpPO3UU. AHA’pOOHBIE M a’pOOHBIE MHUKPOOPIaHU3MBI,
aBTOTOpOPBI U TeTepoTpodbl. OCHOBHBIE aHa’pOOHbIE OaKTepHM, BIUSIOIIMNE HAa PACTBOPEHUE
CynbarBoccTaHaBnuBaromue 0aKTepuH, UX paclpoCTPaHEHUE U YCIOBHS )KU3HEICITEIbHOCTH. BriusHue
Cynb(aTBOCCTAHABIMBAIOIIMX OaKTepHii Ha OXpynuuBaHHe cTayned. Teopus MHKPOOHOIOTHYECKON
koppo3un Bonbrorena Kypa. HutparBoccranaBiuBaromue OakTepuu U OakTepuu, o0pasyrolnue METaH:
YCIOBHSI MX JKU3HENEATENIPHOCTH M MEXaHU3M YydacTHs B KOPPO3MOHHOM Ipouecce. AspoOHbIE
MHUKPOOPTaHU3MBL: OaKTEpHH, OKUCISIOIIUE cepy, cepoOakTepuu, OaKTepuu, OCAXKIAIOIINE JKENe30 H
Mmapranell. OCHOBHbIE Mepbl OOpbOBI ¢ MUKPOOHOJIOTHYECKOM KOppO3HMEH: MpeJOTBpalleHNEe MOTaIaHus
MHUKPOOPI'aHU3MOB B YCTAHOBKH ((MIIBTpAIHsl), MTOIBEPKEHHbIE OMOXUMHUYECKOW KOPPO3UH; YHUUTOKEHHE
YK€ MMEIOUINXCSI MUKPOOPTaHW3MOB (MCIOJIb30BaHHE SJ0B OPTaHUYECKOW M HEOPraHWYECKOH MPUPOBI,
aHTUOMOTHKOB, TOAABICHHE OOMEHHOW JAEATENIbHOCTH MHKPOOPTaHMU3MOB, HAIpUMeEp, a’pauued s
aHadpOOHBIX  OakTepuil), NPEAYNpPEkKJCHHE KOHTAKTa MHMKPOOPraHM3MOB M  MPOAYKTOB  HX
KHU3HEACATETLHOCTH C 3alllMIIAacMON TMOBEPXHOCTHIO MeTayia (IPUMEHEHHE MOJIMMEPHBIX 3alIUTHBIX
MOKPBITUH, TOKPBITUS XPOMHUCTBIMU COCIMHEHUSAMH, (DEHOJbHAS TNPONUTKA H3OJISALUH), NPHUMEHEHHE
KaTOOHOM 3aIlUTHL.

JlaboparopHbie padoThbI.
HE MpeyCMOTPEHO

3ananus AJ51 CAMOCTOSITEILHOI padoThI.
Hcnonb3ys mo6bie HHYOPMALIMOHHbBIE PECYPChI HAWTH, 3aKOHCIIEKTUPOBATh U IPOaHAIN3UPOBATh HAYUHYIO
CTaThIO, MOCBSAIIEHHYIO
a) MUKPOOHMOIOTHYECKON KOPPO3HH CTAIIH;
0) 3aImuTa OT MUKPOOHOIOTUYECKOI KOPPO3UH.
a) BIMSHUIO HEKOTOPBIX a30TCOAEPKALIMX MPOAYKTOB HAa HABOJIOPOKHMBaHUE cTaiau B mpucyrctsun CPb.
0) MeToaM 3alUThl CTAJIH B yCIOBUAX KOppo3uu B npucytctsuu CPB.

Tema 3. Koppo3us keJsie3a u ero ciiiapon (IIK-1)

Jlexknus.
Karoaublii 1 aHOIHBIM MPOLIECCHl PACTBOPEHUS XKelle3a B Pa3IMUHBIX Cpelax, JIMMUTUPYIOLIAas CTaaMsl.
Biusaue noctyna Kuciaopoga Ha CKOPOCTb PAaCTBOPEHMs XKejle3a M ero CIulaBoB. IloBexeHue xenesa B
pacTBOpax pazIMYHbIX KUCIOT (OKUCIAIOMUX U HEOKUCIAOMWUX ), BnusHue pH cpensl. Kopposus xenesa B
pacTBopax coJiell pa3IM4HON KOHLEHTpAalUW M NpUpoAbl. BiusHue cocraBa cTanM W JIETMPOBaHUS Ha
KOPPO3UOHHYIO CTOWKOCTb CTajel, BIMAHUE TEPMHUYECKOH 0OpabOTKM U CTpyKTyphl. Kopposus
JICTUPOBAHHBIX W HEJIETHMPOBAHHBIX YYTYHOB B pa3IMYHBIX cpenax, spieHue rpaputusanuu. OCHOBHBIC
BUJBl HEpXkaBeromMX crTajgedl u Koppo3noHHass CTOMKOCTh HEpXKABEIOIIMX CTajeil: MapTEHCUTHBIN,
beppuTHBIiA, aycTeHUTHBIN. CeHCUOMIN3NPOBaHHbIE CTaH. [IUTTHHIOBas KOPPO3Us HEPIKABEIOLINX CTasIei
B MOPCKO#1 Bozie ¥ Mepbl OOpBOBI C HEl.

JlaGopaTopHbie padoThbI.
JlaGopartopHasi pa6ora 1. @ocparupoBanue
Lenv: H3yuums cnocod nonyueHusi Ha NOGEPXHOCMU CMANbHLIX U30ENUl 8 Yenax 3aujumsl om KOppo3uu
Gocchamuoii nienxu.

[Ipunaoneschocmu 013 pabomvl: mepmocmam, CMAaKamvl, oucuopogocgamvi Mmapeanya, oncenesd,
HUMpamvl YuHKka U  Oapus, nepmaHeanam — Kaiusi — KOHYeHmpuposauuvili  pacmeop(30%-40%),
KOHYeHMpPUpoB8anHulll pacmeop ujasenesou kuciomol (30%), munepanvroe macno (onuga), 0,1 H CuSOA4.



Ilopsaook evinonneHuss pabomoi: OYUCUMb MEMALL OM 3A2PA3HEHUs; 00e3MCUpUms ucciedyemulii 0opasey
6 copsiuem pacmeope (40 °C) nepmaneanama xanusi 6 meverue 10 munym. npomvims OUCMULIUPOBAHHOU
80001l;, npompasums oobpazey 6 copsvem pacmeope (40 °C) wasenesoli Kuciomsl 6 meyeHue 5 MUHym.
NPOMbIMG OUCMULTUPOBAHHOU 8000, NOZPY3UMb 8 AHHY 01 POCGaMUpPosanus U 8bloepicams mam 00
NOIHO20 NPeKpaujeHus 8bloeleHUsl NY3blpbKo8 6000p00a (8 eanne ocgamuposanus 1 — 1 yac; 6 eanne 2 —
20 mun); uzeneuvb obpaszey u3 6aHHbl U NPOMBIMb OUCM. 8000U,; 8blcyuiums npu memnepamype 105 °C &
CYWUTLHOM WKADY (8 NOOBEUEHHOM COCMOANUL); U3VUUMb NOBEPXHOCHb 3AUUMHO20 CI0S,, NOBEPXHOCD
00HOU U3 pocchamupo8annvlxX NAACMUHOK CMA3AMb MACIOM (Tyyuie onughorl) u muamenbHo npomepens.
Ha nnacmunxu ¢ npomacnennou u nenpomaciennou nogepxrnocmoio nanecmu no kanie 0,1 v CuSOA4. Ilo
gpemenu 00paz308aHusi MeOHo20 NAMHA HA NOBEPXHOCMU MOU U Opy2ol NAACMUHKU COenams 8bl800 O
3AUUMHBIX3 CEOUCTNBAX NPOMACIEHHOU U HENPOMACIEHHOU oCchamHuoll nieHKu.

Craenath BBIBOJ O KQUECTBE 3AIUTHOTO CIIOS MOJTYYSHHOTO B Pa3HBIX YCIOBUSX (COCTAaB PaCTBOPOB, PEIKUM
dbocharupoBanus).

JlaGoparopnasi pa6ora 2. OkcuaupoBanue
Onvim 1. Xumuueckoe okcuoupogarue cmanu
Lenv pabomvi: uzyuums npoyecc OKCUOUPOBAHUSA CIMANU XUMUYECKUM NYMeEM.

Ipunaonexcnocmu ons pabomot: 800 2 NaOH + 50 o/n NaNO3 + 200 o/n NaNO2, cmanvHvle naacmunku
ouUUjeHHble OM 3a2PA3HeHUs U JHcupa (00e3dcupuearue npoeooUmcs nymem npOmMupanus niacmuHt 6amotu,
cmouennoti ayemonoml), 0,1 v CuSOA4.

Ilopsaook evinonnenus pabomvl: Hazpesarom npucomognennuiii pacmeop 0Jisk OKCUOUPOBAHUS 00 KUNEHUS U
onycKaiom 6 He2o cmabHble niacmunku Ha 20-40 munym noka uzoenue He npuobpemem Kpacugwlil YepHbvill
yeem C CUHEBAMBIM OMMEHKOM, MNOCAe 2MO020 GbLIHUMAIOM NIACMUHKU U3 pACmeopd, mMuyameibHO
NPOMbIBAIOM UX U UCHBIMBLIGAIOM HA KOPPOSUOHHYIO YCMOUYUBOCmb. [l 4e20 HA NOBEPXHOCHb
OKCUOUPOBAHHOU U HEOKCUOUPOBAHHOU naacmunox nomewaiom no xanie 0,1 1 CuSO4 u ommeuarom epems
nosgnenus meonozco namua. Coeramv 6b1800 O 3AWUMHBIX CEOUCMBAX OKCUOUPOBAHHBIX CHANbHLIX
NIACMUH.
3ananus AJ51 CAMOCTOSITEILHOI padoThI.

Hcnoneayst mo6bie nHGOPMAIIMOHHBIE peCypChl HAWTH, 3aKOHCIIEKTUPOBATh U MMPOAHATU3UPOBATH HAYUHYIO
CTaTbl0, MOCBAUICHHYIO KOPPO3HH KeJle3a U €r0 CIUIABOB B PA3IIMYHBIX CpeAax, HaIpuMep:

a) U3y4YEeHHE HOBBIX HHTUOMTOPOB KOPPO3HH Kelle3a U CTAIH B CEPHOKHUCIIBIX PAaCTBOpaX.

0) HHTHOMPOBaHNE KOPPO3UHU CTAIH B MACIaX CHHTETUYECCKUMU KUPHBIMH KHUCIIOTAMH.

B) KOPPO3HOHHOE MOBe/ieHne yrepoauctoi ctainu Ct3 B BOJHBIX YKCYCHOKHCIBIX Cpeax.

I) BIUsiHUE MaciaopacTBopumoi npucanka TBK-1 na kopposuto cranu Cr3.

1) WCCJIeIOBAaHWE BIMSHHUS THOMOYEBHMHBI Ha muddy3uro Bomopoma dYepe3 CTalbHYI0O MEMOpaHy B
BOJHO-3THJICHIIIMKOJIEBBIX pacTBopax HCI.

€) BIWsSHME KaTOAHOW  jJenojisapu3anu  Ha auddy3uo BomopoJa B  CTallb B CHCTEME
ATUJICHIJIMKOJIb-BOJ1a-XJIOPOBOAOPO.

) BIMSHUE KaTOAHOM JENONSIpU3allid Ha HABOJOPOKMBAHUE CTald B BOJAHO-ITHJICHIVIMKOJIEBBIX
pacTBopax XJIOpOBOJOPO/A.

3) UCCIIEJIOBaHNE BOJIOPOIOTIPOHUIIAEMOCTH CTAJIA B KUCIIBIX 3TUJICHIJIMKOJIEBBIX PACTBOPAX.

I/I) HCCICAOBAHUC KHUHCTHUKHU pas3pdgla HOHOB BOAOPOAA Ha KCJIC3C apMKO B BOAHO-3THJICHITIMKOJICBBLIX
pacTBoOpax XJIOPOBOAOPOJIA.

K) MCCTIeIOBAaHUE HABOJOPOXKMBAHUS CTAJIM U KMHETUKH pa3psa MOHOB BOAOPOAA HA JKee3e B KUCIBIX
BOJHO-OTUJICHITIMKOJICBBIX paCTBOpaAx.

J1) BIMSHUE psiZia CTUMYIISITOPOB Ha HABOJJOPOXKMBAHUE CTAIM BOJHO-3TUIICHIIMKOJNEBBIX pacTBopax HCI.

Tema 4. Koppo3nonnoe pacrpeckuBanue noja Hanpstkenuem (ITK-1)
Jlexknus.



Koppo3uonnoe pactpeckuBanue mnoj HampsbkeHueM skeneza u cranei (KPH): mpuuuHbl KOppO3HOHHOTO
pacTpecKuMBaHMs, CHEIU(PHUECKUE CpPeIbl, BBI3BIBAIOIIME KOPPO3MOHHOE  PACTPECKMBAHUE  TIOA
HanpspkenueM. OcHoBHble Mepbl 00pbObl ¢ KPH: cnemmanbHas Tepmuueckas oOpalorTka, DimyOokas
XoJofHass 00paboTKa, Topsiyas MPOKaTKa, MOBEPXHOCTHBIM HaKJIeN U ApoOecTpyiiHas o0paboTka, KaToaHas
3alIUTa, UCIONB30BAHKE CIEHUANbHBIX CIUIaBOB, MCIIOJIb30BaHHE MHTUOMTOPOB. MeEXaHHW3M U OCHOBHBIC
TEOPHH KOPPO3UOHHOTO PACTPECKUBAHUS IO/ HAMPSHKEHUEM: JJIEKTPOXUMHUYECKas U aICOPOLIMOHHAS.

Bonoponnoe pactpeckuBanme: cxoactBo M pazinuns ¢ KPH. [IpuunHbl BOGOpOAHOTO pacTpecKUBaHUSA U
METO/IbI €0 MPEAOTBPALLIECHUS.

JlaGopaTopHbie padoThbI.
HE MIPETyCMOTPEHO

3ajaHus AJ151 CAMOCTOSITEIbHOM PadoThI.

Hcnonb3yst mo6bie HHOOpMAIIMOHHBIE PECYPChl HAWTH, 3aKOHCIIEKTHPOBATh U MIPOAHATU3UPOBATH HAYYHYIO
CTaTblO, OCBAILLEHHYIO U3YYEHUIO KOPPO3UOHHOTO PACTPECKUBAHUS 110/l HAIIPSKCHUEM.

Tema 5. Koppo3ust uunka (IIK-1)

Jlekuus.
[TonsipuzanmoHHble KpUBBIE W KpUBbIE 3apsokeHUs. Koppo3noHHbIE NOTeHUMaNbl. Buabl Koppo3uwu.
[lepenanpspkenue BomOpoJa: JIMMUTHpYIOIAs ctaaus. Koppo3uwss LHMHKAa M €ro CIUIaBOB B Pa3IMYHbBIX
cpenax. Koppo3us HIMHKOBBIX MOKPBITUH. broornyeckoe u TOKCUYECKOE ICHCTBHE ITUHKA.

JlaboparopHbie padoThbI.
HE MPETyCMOTPEHO

3ananus AJ51 CAMOCTOSITEILHOI padoThI.

Hcnoneayst mo6bie nHGOPMAIIMOHHBIE peCypChl HAWTH, 3aKOHCIIEKTUPOBATh U MMPOAHATU3UPOBATH HAYUYHYIO
CTaTbl0, MOCBAUICHHYIO UCCIIEOBAHUIO KOPPO3UU IIMHKA UITU €TO0 CILJIaBOB.

Tema 6. Koppo3ust Hukeas (IIK-1)

Jlexknus.
Koppo3ust Hukens. Huxenp u ero crumassl. MexaHusM Koppo3uu. Koppo3HOHHBIE NOTEHIMAIIBI.
ITaccuBHOoCTh. Buael xopposzun. Kopposuss B pasnuuHblx cpepax. IlepenampspkeHune Bogopoza:
JUMUTHUPYIOIIAs CTAIUS.

JlaGopaTopHbie padoThbI.
HE IIPENyCMOTPEHO

3ajanus 1J151 CAMOCTOSITEJIbHOM PadoThlI.

Hcnonb3yst mo6bie nHDOpMAIIMOHHbBIE PECYPChl HAWTH, 3aKOHCIIEKTHPOBATh U MIPOAHATU3UPOBATH HAYYHYIO
CTaThlO, MOCBAILLCHHYIO UCCIIEAOBAHUIO KOPPO3UU HUKEIIS U HUKEIIEBBIX CIIJIABOB.

Tema 7. Koppo3us anromunus u maraus. (ITK-1)

Jlekumus.
Kopposus amtomMunusi u maraua. AntoMUHUN. BiusiHue COCTOSIHUMA MOBEPXHOCTHM Ha KOppo3uto. Buibl
Koppo3uu. Kopposust B pa3nuuHbix cpemax. MeToasl 3aliuThl OT KOppo3uu. Marnuii. Biusitnue coctosiHust
MOBEPXHOCTU Ha KOppo3uio. BnusiHue coctaBa u Tepmuueckod oOpaboTku Ha kopposuio. Kopposus B
pa3InyHBIX cpenax. MeToasl 3auThl OT Koppo3uu. IlomydyeHre Maraus 1 ero CIijIaBoB.

JlaGopaTopHbie padoThbI.
JIaGoparopHast pabota Nel. BnusiHre pUpOAbI TaOMIHOTO HOHA Ha KOPPO3UIO MAarHUS
Llens pabotel: M3yueHue BIMSAHHUS aHUOHHOTO COCTaBa KOPPO3MOHHOM Cpeabl Ha CKOPOCTh KOPPO3UU
Mar"usi 1 U3BMEHEHUs! CKOPOCTU KOPPO3UU BO BPEMEHHU.
[IpunagesxxHocTu 171st paboOThI: TPH KOJIOKOIa ¢ OropeTkamu (koppo3umetpsi), 0,5 H pactBopsl NaCl, NaBr,
Nal, 6apomeTp, atieToH [iisi o0e3xupuBanus (2 min)l, MUHIET, IITaHTeHIUPKYIIb, GUIBTpOBalIbHAs Oymara,
HaKauHas Oymara, o0pasiibl MarHus.
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[Topsimox BBIOTHEHUsT PaOOTHI: TEpe]] ONBITOM MOBEPXHOCTh OOpPa3lOB MAarHus IOABEPracTcs
MEXaHMUYECKON 3a4MCTKe HAXKAAYHOM Oymaroil no 3epKajbHOTo Onecka W 00€3KMPUBAHHMIO AllE€TOHOM.
W3mepsercss miomaas moBepXHOCTH. CKOPOCTh KOPPO3UHU ONpeAessieTcs MO 00beMy BBLACTHBILEIOCS
BOJOPOAA C TOMOUIbIO Koppo3umerpa. OH cOCTOMT M3 OIOpeTKH, CHAOKEHHONW B HIDKHEH YacTH
pacipeHrueM, BHYTPH KOTOPOTO Ha KpIouke MojBemuBaercs oOpasen. broperka momermaercss B
XMMHUYECKUI CTakaH C pPAacTBOPOM KHCIOTBI M C IIOMOILIBIO PE3MHOBOM TPYyIIN 3aMOJHIETCS 3TUM
PacTBOPOM.

[Tocne TOro, KaK BCS yCTaHOBKAa COOpaHa, OTMEYAIOT BPEeMsl MO CEKyHJIOMEPY M COOTBETCTBYIOIIEE 3TOMY
HayaJIbHOMY MOMEHTY TIOJIOKEHHS MEHHCKa >KUIKOCTH B BepxHel uactu Oroperkn. B mocnenyromiem
OTCUETHl OOBEMOB TPOU3BOMATCS Yepe3 OIpeeNiCHHbIE NMPOMEXYTKM BPEMEHM B TeueHHe 1-2 4acos.
[Tony4yenHbsle maHHble HaHOCAT Ha rpaduk «OO0beM BBIAECICHHOTO BOJOpOAa — BpeMs». Ecim mporecc
MIPOTEKAET C MOCTOSIHHOW CKOPOCTHIO, 00bEM BBIJICIEHHOTO BOIOpOAa OyAeT MPOMOPLUOHATIEH BPEMEHH.
HaxsoH 31O mpsiMO 1aeT HEMOCPEICTBEHHOE 3HAYEHUE CKOPOCTU Koppo3uu IuHKa B kuciore Kv (Kv =
tga)- Kv Boipaxaercs B cM3H2/cm2yac. Bennuuny KV cienyer mepecunTarh Ha MacCOBBIN MOKa3aTelsb
koppo3un K, mo ¢opmyne:rne P — armochepnoe nasnenue B Ila, KV — o0beMHBIN MOKa3aTenb KOPpO3uH,
BhIpakeHHBIH B M3H2/cM2 yac, R = 8,31 JIx/(mons-K), T — tremmneparypa no mkane KenpbBuHa, — MOJsIpHast
Macca XMMHUYECKOTO SKBHUBaJIeHTa IIMHKA (= AZn/2).

Odopmienne: onucaTh METOAMKY BBIMOJHEHHS pabOThl ¢ MCHOIB30BAHHEM KOPPO3UMETPA, CIENaTh €ro
3apHCOBKY, MPHUBECTU pPACUEThl CKOPOCTH KOPPO3UM B OOBEMHBIX eAMHHUIAX. llepeuncinTh OCHOBHBIE
NPUHAIICKHOCTH. J1aTh rpadudeckoe n300paskeHre MOTYUYCHHBIX NaHHBIX. Clenarb BBIBOJBI.

JlaGoparopnas pabora Ne2. Biusinue noHOB pTOpa Ha KOPPO3UIO MarHus

Lens pabotel: M3yueHue BnusiHUS HOHOB (TOpa Ha KOPPO3MOHHOE TMOBEJCHHE MarHus B KHUCIBIX U
HEUTpaIbHBIX Cpelax.

[Tpunagnexxnoctu 115 paboTel: yeTbipe kopposumerpa, 0,1 H HCI1, 1,0 1 NaCl, 0,1 1 HC1 + 0,1 1 NaF, 1,0
H NaCl + 0,5 u NaF, Gapomerp, ametoH mis oOexxupuBaHus (2 Mia)l, TUHIET, MITAaHTCHIUPKYJIb,
(bunpTpoBanbHas Oymara, Hak1aqHasi Oymara, o0pasibl MarHusl.

[Topsimoxk BeIONHEHUS PaOOTHI: (cM. J1a0. BiustHre PUPO/IBI TATOMIHOTO MOHA HA KOPPO3UIO MATHHUS).

Odopmienue: onucarb METOIUKY BBIMOJHEHUS PabOThl C MCIOJIb30BAaHHUEM KOPPO3UMETpA, CHENaTh €ro
3apUCOBKY, NMPUBECTU pacueThl CKOPOCTU KOPPO3MHM B OOBEMHBIX €AMHULIAX. llepeunciuTh OCHOBHBIE
MpUHAUIKHOCTH. JlaTh rpadguueckoe M300pakeHHE MOMYyUYEHHBIX NaHHBIX. Clenarh BBIBOABI O BIUSHUU
MOHOB (pTOpa HA CKOPOCTh KOPPO3UU MarHus B KUCIIbIX U HEUTPAIbHBIX Cpeiax.

JlaGoparopnas pabota Ne3. Biusinue pH Ha KOppo3uio Marausi.

Ilens pabotsl: u3ydenue BiausHus pH Ha koppo3noHHOe noBeneHMe MarHus. Kopposus usydaercs mo
00BeEMY BBIZICTIEHHOTO BOJIOPO/Ia B KOPPO3UMETpax B pacTBopax ¢ pH ot 1 1o 12.

[Mpunagnexxnoctu mis padotsl:: 0,1 H HCl (pH = 1), 1 1 NaCl (pH = 7), 0,11 Na2B40O7 + 1,0 a1 NaCl (pH =
9), 0,11 NaOH + 1,0 1 NaCl (pH = 14), anteton nns oo6ezxupuBanus (2 min)4, 4 KOppo3uMeTpa, HaKIaqHas
Oymara, mTaHTeHITUPKYIb, PUIBTpOBaIbHAS Oymara.

[Topsimox BeITIOTHEHUS PabOTHI: KOIWYECTBO BBIICICHHOTO Bomopona ¢ukcupyercs uepes 10, 20, 60, 90,
120, 180 mMuH oT Hauyana ombITa. J[Is1 MpoBeneHUS KOPPO3MOHHBIX HCHBITAHHWN OOpas3lbl 3a4MINAIOTCS
HaXKJa4yHOM OyMmaroif, maMepsercs UX IUIOMIAJb M Iepell UCHIBITAaHUEM HpPOM3BOAUTCA O00E3KHpUBAHHE
arietToHoM. OObeM BBIJEIIEHHOTO BOJOpPOJa HYXKHO NPUBECTH K HOPMAJbHBIM YCIOBHAM. Pe3ynmbrars
OTIBITOB TPEJICTaBUTh Tpaduuecku B KoopanHarax K, cm3/M2 wac - t,yac mia kaxaoit cpeast u K, cm3/m2
yac — pH s Bpemenn 180 mun. Crenarb BBIBOJ O BIUSHUM NPOIOKUTEIBHOCTH UCIIBITAHUNM HAa CKOPOCTb
Koppo3uu u BinusiHue pH cpensbl.

Jlaboparopnas pabota Ned. XuMuuecKoe OKCUANPOBAHNUE aTFOMUHHSL.

[enp pabOTHI: U3YYHUTH MPOIECC XUMUYECKOTO OKCUIUPOBAHUS ATFOMUHUS.

[Ipunanne:xxHoCTH A1 pabOThI: MJIACTUHKU W3 aIOMUHUS WM €ro CIUIaBa; pacTBOP Ui XUMHUYECKOTO
ob6ezxkupuBanms: 50 r/m Na3PO4, 10 r/n NaOH, 30 r/a xwuakoro crexma (Na2SiO3), pactBop st
okcuaupoBanus: 50 r/m Na2CO3, 15 r/n Na2Cr207, 2 r NaOH. PactBop nmnsi ucnbITaHUS OKCHIHOU
menku: HCI (r = 1,19 r/mn[1]) 25 ma, 3 r K2Cr207, 75 r H20.
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[Topsimok BeimonHeHus padoTel: [TnacTHHKYM 11 00€3KUpPUBaHUS TOTPYXKAIOT Ha 3-5 MHUH B pacTBOp UIs
obezxxupuBanus, HarpeThiil 10 50-60 C mocie yero npoMbIBalOT CHayaja B TOpPSYCH, a 3aTeM B XOJIOJHOM
Bozie. IIpomMBbIThIE MIACTMHKM NOTPYKAalOT Ha 3-5 MUH B pacTBOp A OKCUAMPOBAHMSA, HArpeThlid 110
85-100°C, 3areM TIIATEIBbHO NIPOMBIBAIOT M BbICYHIMBAKOT. Ha MOBEPXHOCTH IUIACTMHKHM IPOUCXOIUT
o0pa3oBaHKE 3aMUTHON TUICHKH.

JUnist MCTIBITaHUS Ka4yecTBa OKCUIHOM TJICHKH Ha IOBEPXHOCTh HaHOCAT 1-2 karmu pactBopa cocrasa: HCI (r

= 1,19 r/mm) 25 mu, 3  K2Cr207, 75 r H20. KauecTBO MJICHKM YCTaHABIMBAETCS IO BpPEMEHH,
MPOTEKIIEMY 10 TO3€JICHEHUs] HAHECEHHOM Karllk, Il CPaBHEHHUs KaIlIl0 WHJMUKATOPHOTO pPacTBOpa
HAaHECTH Ha MOBEPXHOCTh HEOKCUAMPOBAHHOM TIAaCTUHKU. ClienaTh BBIBOABI O KAU€CTBE OKCUIHOMN IIJICHKHU.

3ajaHus 1J151 CAMOCTOSITEJIbHOM PadoThlI.

Hcnonb3yst mo6bie nHDOpMAIIMOHHbBIE PECYpChl HAWTH, 3aKOHCIIEKTHPOBATh U MIPOAHATU3UPOBATH HAYYHYIO
CTaThlO, IIOCBALLEHHYIO UCCIEA0BAHUIO KOPPO3UU MarHus U aJIFOMUHUS UJIU CIUIABOB HA UX OCHOBE.

4. KoHTpO/Ib 3HAHUI 00YYAKOIIMXCS U THIIOBbIE OLIEHOYHbIE CPeACTBA
4.1. Pactipenenenue 6amios:

8 cemectp
*  TEKyImui KOHTPOJIb — 80 OamioB
*  KOHTPOJIBHBIC Cpe3bl — 2 cpe3a mo 10 6amioB KaKabIi
* mpeMuanbHbIe OauTel — 10 6amioB

Pacrnipenenenre 6aJiioB 10 3aaHMSIM:

Ne |HaszBanue tembl | Dopmbl Max. MeTtonrka npoBeACHNS 3aHATUS U OLIEHKU
Te | /BHJI y4eOHOH |TEKyIEro | KoJI-BO
MBI paboThI KOHTpoJist | 0asuioB
/ cpe3sl
1. | Ymekucnotnas |nmaboparop 10 3alIaHupOBaHO BHIMOMHEHHWE 2 J1a0OpaTopHbIX paboT B BUAE
u Has WHAWBUAYAIBHOTO OKCIEPUMEHTAIBHOIO 3aJaHus. 3a KaKIylo
cepoBoopoaHa | paboTa nabopaTopHyIo padOTy MakCUMaJIbHO Haducisiercs 5 6amnos: 1 6amna
S KOppO3HA - BBINIOJIHEHUE; 2 Oanna — pacyeTsl ¥ ohopmiieHue; 2 Oaia — 3almra
TEOPETUIECKOro MaTepuaia K labopaTopHoil pabore.
[Ipaktuue 5 5 0auloB - CTYIEHT CaMOCTOSITENIbHO MOXKET BHIOpaThb METOIUKH
CKOE OLEHKH APPEKTUBHOCTH TMPEJIOKEHHBIX €My HHIHOUTOPOB,
3aJaHne MPOBECTH aHAJIN3 TMOJYYEHHBIX PE3yJAbTaTOB M CQOPMYIHPOBATH
IS BBIBOABL, 2 - 4 Oamga - CTYAEHT MOXET MPOBOJUTH aHAIU3
MpaKkTHiec NPEAIOKEHHBIX HMHTHOMTOPOB 1O METOAMKaM, MPeIIOKECHHBIM
KoM npenogasateneM. 0 - 1 6ai1 - He MOXKET CaMOCTOSATENILHO BBITIOIHUTD
MOJTOTOBK HEOOXOIUMBII SKCIIEPUMEHT

)54
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KomnokBuym cmaercss B ycTHOH (¢opme 1O mNpeaBapUTEIbHO
0003HAUEHHBIM TEOPETHYECKHUM BONpOCaM U MaKCUMAaJIbHO
oueHuBaercs B 10 Gaiios:

9-10 0aJuIOB  BBICTABISIETCS, €CIOM  CTYOGHT OOHapyKWI
BCECTOPOHHEE, CUCTEMaTHYECKOe M ITyOOKOe 3HaHHE MPOrPaMMHOTO
MaTepuaa, yMEHHE CBOOOHO BBITIOTHATH 3aJ1aHus,
MPETyCMOTPEHHBIE IIPOrpaMMON, OCBOMBIIMH OCHOBHYIO, u
3HAaKOMBIM C JOTOJHUTENBbHOU JuTeparypod. OTBET NOCTPOEH
JIOTUYHO, MaTepuall M3Jlaracrcsd YeTKO, SICHO, XOPOIINUM SA3BIKOM,
apryMEHTUPOBAHO, YMECTHO HCIOJIB3yeTcs WH()OPMALMOHHBIH U
WITIOCTPAaTUBHBIA Marepuan (IpUMepbl W3 MPaKTUKW, TaOIWIH,
rpaduku U T.4.). Ha Bompockl oTBeuaeT KpaTko, apryMEHTUPOBAHO,
YBEPEHHO, IO CYILECTBY.

8-7 0aminoB BBICTABISETCS, €CIU CTYACHT OOHApYKWJ JOCTATOYHO
DIyOOKHe 3HAHHWS MPOTPaMMHOTO Marepuania, YMEHHE HCIOJIb30BaTh
paHee NONyYeHHBIE 3HAHMS C BHOBb NMPUOOPETCHHBIMH, MPUMEHATH
X Ha mpaktuke. OTBET MOCTPOEH JIOTUYHO, MaTepHaj H3jaraercs
XOPOIIUM SI3BIKOM, MIpUBJIEKAETCS WH(POPMATHBHBIN u
WTIOCTPUPOBAHHBIN MaTepHa, HO MPU OTBETE JIOMYCKAET HEKOTOPhIE
MOTpEeIHOCTH.  Bompocsl, 3amaBaeMble  IpenojaBareieM, He
BBI3BIBAIOT CYIIECTBEHHBIX 3aTPYIHEHUI

5-6 0anyoB: CTYIEHT MOKA3bIBaE€T HE JOCTATOYHBIH YPOBEHb 3HAHUMN
y4eOHOTO M JIKHOHHOTO Marepuaia, He B MOJTHOM oObeMe BiaaeeT
MPaKTUYECKUMHU HaBBIKAMH, YYBCTBYET ceOsi HEYBEPEHHO IPU OTBETE
Ha BONpOCHL. B oTBETe HE Bcerna MPHUCYTCTBYET JIOTHKA, apTyMEHTBI
MIPUBJIEKAIOTCA HEJOCTATOYHO Beckue. Ha mocraBieHHBIE BONPOCHI
3aTPyAHSIETCSl C OTBETAMH, IIOKa3bIBAaeT HEJOCTATOYHO TIyOOKHE
3HaHU

0-4 0asIoB: CTYIEHT MTOKa3bIBAET CcI1a0bIi YpOBEHBb
npodecCHOHANBHBIX ~ 3HAHUHM,  3aTpygHAETCS  OpU  aHaJU3e
MpakTHUeCKuX cuTyanuil. He MoxeT mnpuBecTH mnpuMepsl U3
peanbHOM npakTHKU. HeyBepeHHO M JIOTMYECKH HENOCIeN0BaTENbHO
u3naraer Marepuan. HempaBuiIbHO OTBEUaeT Ha IOCTaBICHHbBIE
BOIIPOCHI WM 3aTPYIHAETCS C OTBETOM

[IpakTnue
CKOE
3aJlaHue
IS
MIpaKTHyueC
KoM
MOJTOTOBK
u

5 0auloB - CTYIEHT CaMOCTOSITENIBHO MOXKET BHIOpaThb METOIUKH
OLEHKH APPEKTUBHOCTH TMPEJIOKEHHBIX €My HHIHOUTOPOB,
MPOBECTH aHAJIN3 TOJYYEHHBIX PE3yJAbTaTOB M COOPMYIMPOBATH
BBIBOABL, 2 - 4 Oamga - CTYAEHT MOXET MPOBOJUTH aHAIU3
NPEAIOKEHHBIX HMHTHOMTOPOB 1O METOAMKaM, MPEIIOKECHHBIM
npenogasateneM. 0 - 1 6ai1 - He MOXKET CaMOCTOSATENILHO BBITIOIHUTD
HEOOXOIUMBII SKCIIEPUMEHT

Koppozus
JKelle3a U ero
CIUIaBOB

maboparop
Hast
pabora

10

3aruTaHUpPOBAHO BBIMIOIHEHHE 2 J1a00OpaTOpHBIX paboOT B BHUIE
WHIMBUIYALHOTO OKCIEPUMEHTAIBHOTO 3aJaHus. 3a KakIyIo
nabopaTopHyo paboTy MaKCHMAalIbHO HaduciseTes 5 6amnon: 1 Oamra
- BBITIOJIHEHHE; 2 Oaiia — pacdeThsl u oopmiteHne; 2 6aia — 3amura
TEOPETHUCCKOTO Marepuraia K jJaboparopHoit padore.

Kopposuonnoe
pacTpecKHBaHHE

Tectupos
aHue

10

Tect cocrout m3 10 BompocoB. (1 Oamr 3a KaKIbIi TPaBHIIBHBIN
OTBET).

13



1 (o)
HaIPsHKCHHEM

KOJJIOKB
HYM(KOHT
PONBHBINI

cpe3)

10

KomnokBuym cmaercss B ycTHOH (¢opme 1O mNpeaBapUTEIbHO
0003HAUEHHBIM TEOPETHYECKHUM BONpOCaM U MaKCUMAaJIbHO
oueHuBaercs B 10 Gaiios:

9-10 0aJuIOB  BBICTABISIETCS, €CIOM  CTYOGHT OOHapyKWI
BCECTOPOHHEE, CUCTEMaTHYECKOe M ITyOOKOe 3HaHHE MPOrPaMMHOTO
MaTepuaa, yMEHHE CBOOOHO BBITIOTHATH 3aJ1aHus,
MPETyCMOTPEHHBIE IIPOrpaMMON, OCBOMBIIMH OCHOBHYIO, u
3HAaKOMBIM C JOTOJHUTENBbHOU JuTeparypod. OTBET NOCTPOEH
JIOTUYHO, MaTepuall M3Jlaracrcsd YeTKO, SICHO, XOPOIINUM SA3BIKOM,
apryMEHTUPOBAHO, YMECTHO HCIOJIB3yeTcs WH()OPMALMOHHBIH U
WITIOCTPAaTUBHBIA Marepuan (IpUMepbl W3 MPaKTUKW, TaOIWIH,
rpaduku U T.4.). Ha Bompockl oTBeuaeT KpaTko, apryMEHTUPOBAHO,
YBEPEHHO, IO CYILECTBY.

8-7 0aminoB BBICTABISETCS, €CIU CTYACHT OOHApYKWJ JOCTATOYHO
DIyOOKHe 3HAHHWS MPOTPaMMHOTO Marepuania, YMEHHE HCIOJIb30BaTh
paHee NONyYeHHBIE 3HAHMS C BHOBb NMPUOOPETCHHBIMH, MPUMEHATH
X Ha mpaktuke. OTBET MOCTPOEH JIOTUYHO, MaTepHaj H3jaraercs
XOPOIIUM SI3BIKOM, MIpUBJIEKAETCS WH(POPMATHBHBIN u
WTIOCTPUPOBAHHBIN MaTepHa, HO MPU OTBETE JIOMYCKAET HEKOTOPhIE
MOTpEeIHOCTH.  Bompocsl, 3amaBaeMble  IpenojaBareieM, He
BBI3BIBAIOT CYIIECTBEHHBIX 3aTPYIHEHUI

5-6 0anyoB: CTYIEHT MOKA3bIBaE€T HE JOCTATOYHBIH YPOBEHb 3HAHUMN
y4eOHOTO M JIKHOHHOTO Marepuaia, He B MOJTHOM oObeMe BiaaeeT
MPaKTUYECKUMHU HaBBIKAMH, YYBCTBYET ceOsi HEYBEPEHHO IPU OTBETE
Ha BONpOCHL. B oTBETe HE Bcerna MPHUCYTCTBYET JIOTHKA, apTyMEHTBI
MIPUBJIEKAIOTCA HEJOCTATOYHO Beckue. Ha mocraBieHHBIE BONPOCHI
3aTPyAHSIETCSl C OTBETAMH, IIOKa3bIBAaeT HEJOCTATOYHO TIyOOKHE
3HaHU

0-4 0asIoB: CTYIEHT MTOKa3bIBAET CcI1a0bIi YpOBEHBb
npodecCHOHANBHBIX ~ 3HAHUHM,  3aTpygHAETCS  OpU  aHaJU3e
MpakTHUeCKuX cuTyanuil. He MoxeT mnpuBecTH mnpuMepsl U3
peanbHOM npakTHKU. HeyBepeHHO M JIOTMYECKH HENOCIeN0BaTENbHO
u3naraer Marepuan. HempaBuiIbHO OTBEUaeT Ha IOCTaBICHHbBIE
BOIIPOCHI WM 3aTPYIHAETCS C OTBETOM

14



Koppo3zus
IIMHKA

Hayunerit
JTOKJIa]

VYCTHOE BBICTYIUICHUE CTYACHTA IO BOIPOCAM MPAKTHYESCKOTO 3aHATHS
c uenpto Oomee OOCTOSATETHHOTO OCBEUICHUS TMPOTPAMMHOTO
Marepuaia ¢ IpUBJICYCHUEM HanOoJiee COBPEMEHHBIX HCCIICIOBAaHUI
B 00JIaCTH KOPPO3MOHHOW HayKH. B nokitaze nomkHa ObITh OTpakeHa
JMYHOCTHAsl 3HAYUMOCTH TIPOJCIAHHOW IOUCKOBOM paboThl H
HAMEUEHbI TMEPCIIEKTHBBI MPOJOKEHHS HCCICAOBaHUS. B03MOXHBI
Npe3eHTaIl1, pa3JaTouHbIil MaTepualt, CIaiIbl 1 T.1I.

5 6aJuIOB — CTY/IGHT IPAaMOTHO BBICTPAaUBAET JIOTHKY CBOETO JOKJIAJa,
packpbIBaeT TEMY HCCICIOBaHUS, ONHPAsCh Ha  Pe3yJbTaThl
TEOPETHYECKUX U IMITUPUUCCKUX HUCCICIOBAHUI MOCICAHUX 3-5 JerT,
NPOJACMOHCTPHPOBAHEI ~ XOpPOLIME  OPAaTOPCKHE  CHOCOOHOCTH,
BBICTYIUICHUE  CONPOBOXKAACTCS  NpPE3CHTAIMed  IOJyYCHHBIX
pe3yabTatoB. [ paMOTHBIC OTBETHI HA TOTIOJHUTEIBHBIC BOIPOCHI

4 Ganna - CTYAGHT I'pPaMOTHO BBICTPAMBACT JIOTHKY CBOETO JOKJIAJa,
packpbIBaeT TEMY HCCICIOBAHUS, ONHPAsCh Ha  PE3yJbTaThl
TECOPETHYECKUX WM SMIIUPUYCCKUX HCCICIOBAaHUH COBPEMEHHOU
KOPPO3MOHHOH HayKH, MPOAEMOHCTPHPOBAHBI XOPOIINE OPAaTOPCKHE
CIIOCOOHOCTH, BBICTYIUICHUE CONPOBOXKIACTCS IMPE3CHTAMEH, TaHbI
IPaMOTHBIC OTBETHI HA OT/ICIBHBIC JIOTOIHUTEIBHBIC BOMPOCHI

3 GayuIoB - JIOTMKa BBICTYIUICHUS B OTACIBHBIX MECTaX HapyllaeTcs,
Tema UCCIICIOBAHUS pacKpbIBaeTCs HE HOJIHOCTBIO,
NPOJAEMOHCTPHPOBAHbI ~ CPEIHUE  OPaTOPCKHE  CHOCOOHOCTH,
BBICTYIUICHUE  CONPOBOXKAACTCS ~ MpPE3CHTAIMed  IOJyYEeHHBIX
pE3yJIBTaTOB, OTBETHI HA BOIIPOCHI TPEOYIOT YTOUHCHHUS.

2 Gainma — OTBET MPEICTABISET COOOM MPOCTOE 3aUUTHIBAHHE TEKCTA,
OTIENbHBIC OTBETHI HA JIOTOJHHUTEIbHBIE BONPOCH  TPEOYIOT
YTOYHEHHUS

1 Gasut - mpeacTaBlICHHBIC PE3yJIbTaThl B MacCe CBOCH HE HOBBI, OTBET
NpPEICTaBIsIeT CO00i TPOCTOE 3aUUTHIBAHHE TEKCTa, CTYACHT HE
MOXKET JaTh OTBETHI Ha JOTIOJHHUTEIBLHBIC BOIIPOCHI

Koppo3zus
HUKEIS

Hayunerit
JTOKJIa]

VYCTHOE BBICTYIUICHUE CTYACHTA IO BOIPOCAM MPAKTHYESCKOTO 3aHATHS
c uenpto Oomee OOCTOSATETHHOTO OCBEUICHUS TMPOTPAMMHOTO
Marepuaia ¢ IpUBICYCHUEM HanOoJiee COBPEMEHHBIX HCCIICIOBAaHUI
B 00JIaCTH KOPPO3MOHHOW HayKH. B nokiaze nomkHa ObITh OTpakeHa
JMYHOCTHAsl 3HAYUMOCTH TIPOJCIIAHHOW IOUCKOBOM paboThl M
HAMEUCHbI TMEPCIIEKTHBBI MPOJOIKEHHS HCCICAOBaHUS. B03MOXKHBI
Npe3eHTaIl1, pa3JaTouHbIil MaTepualt, CIaiIbl 1 T.1I.

5 6aJuIOB — CTY/ICHT IPAaMOTHO BBICTPAaUBAET JIOTHKY CBOETO JOKJIAJa,
packpbIBaeT TEMY HCCICIOBaHUS, ONHPAsCh Ha  Pe3yJbTaThl
TEOPETHYECKUX U IMITUPUUCCKUX HUCCICIOBAHUI MOCICAHUX 3-5 JIeT,
NPOJACMOHCTPHPOBAHEI ~ XOpPOLIME  OPAaTOPCKHE  CHOCOOHOCTH,
BBICTYIUICHUE  CONPOBOXKAACTCS ~ MpPE3CHTAIMed  IOJyYeHHBIX
pe3yabTatoB. [ paMOTHBIC OTBETHI HA TOTIOJTHUTEIBHBIC BOIPOCHI

4 Ganna - CTYACGHT I'pPaMOTHO BBICTPAMBACT JIOTHKY CBOETO JOKJIAJa,
packpbIBaeT TEMY HUCCICIOBaHUS, ONHPAsCh Ha  Pe3yJbTaThl
TECOPETHYECKHX WM SMIIUPUYCCKUX HCCICIOBAaHUN COBPEMEHHOU
KOPPO3MOHHOH HayKH, MPOAEMOHCTPHPOBAHBI XOPOIINE OPAaTOPCKHE
CIIOCOOHOCTH, BBICTYIUICHUE CONPOBOXKIACTCS IMPE3CHTALMCH, TaHbI
IPaMOTHBIC OTBETHI HA OT/ICIBHBIC JIOTOIHUTEIBHBIC BOMPOCHI

3 GaJuIoB - JIOTMKA BBICTYIUICHUS B OTACIBHBIX MECTaX HapyllaeTcs,
Tema UCCIICIOBAHUS pacKpbIBaeTCs HE HOJIHOCTBIO,
NPOJACMOHCTPHPOBAHbI ~ CPEIHUE  OPaTOPCKHE  CHOCOOHOCTH,
BBICTYIUICHUE  CONPOBOXKAACTCS  MpPE3CHTAIMed  IOJyYCHHBIX
pE3yJIBTaTOB, OTBETHI HA BOIIPOCHI TPEOYIOT YTOUHCHUS.

2 Ganna — OTBET MPEICTABISET COOOM MPOCTOE 3aUUTHIBAHHE TEKCTA,
OTIENbHBIC OTBETHI HA JIOTOJHHUTEIbHBIE BONPOCH  TPEOYIOT
YTOYHEHHUS

1 Gasut - mpeacTaBlICHHBIC PE3yJIbTaThl B MacCe CBOCH HE HOBBI, OTBET
NpPEICTaBIIeT CO00i TPOCTOE 3aUUTHIBAHHE TEKCTa, CTYACHT HE
MOXKET JaTh OTBETHI Ha JOTIOJHHUTEIBLHBIC BOIIPOCHI
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10

KomnokBuym cmaercss B ycTHOH (¢opme 1O mNpeaBapUTEIbHO
0003HAUEHHBIM TEOPETHYECKHUM BONpOCaM U MaKCUMAaJIbHO
oueHuBaercs B 10 Gaiios:

9-10 0aJuIOB  BBICTABISIETCS, €CIOM  CTYOGHT OOHapyKWI
BCECTOPOHHEE, CUCTEMaTHYECKOe M ITyOOKOe 3HaHHE MPOrPaMMHOTO
MaTepuaa, yMEHHE CBOOOHO BBITIOTHATH 3aJ1aHus,
MPETyCMOTPEHHBIE IIPOrpaMMON, OCBOMBIIMH OCHOBHYIO, u
3HAaKOMBIM C JOTOJHUTENBbHOU JuTeparypod. OTBET NOCTPOEH
JIOTUYHO, MaTepuall M3Jlaracrcsd YeTKO, SICHO, XOPOIINUM SA3BIKOM,
apryMEHTUPOBAHO, YMECTHO HCIOJIB3yeTcs WH()OPMALMOHHBIH U
WITIOCTPAaTUBHBIA Marepuan (IpUMepbl W3 MPaKTUKW, TaOIWIH,
rpaduku U T.4.). Ha Bompockl oTBeuaeT KpaTko, apryMEHTUPOBAHO,
YBEPEHHO, IO CYILECTBY.

8-7 0aminoB BBICTABISETCS, €CIU CTYACHT OOHApYKWJ JOCTATOYHO
DIyOOKHe 3HAHHWS MPOTPaMMHOTO Marepuania, YMEHHE HCIOJIb30BaTh
paHee NONyYeHHBIE 3HAHMS C BHOBb NMPUOOPETCHHBIMH, MPUMEHATH
X Ha mpaktuke. OTBET MOCTPOEH JIOTUYHO, MaTepHaj H3jaraercs
XOPOIIUM SI3BIKOM, MIpUBJIEKAETCS WH(POPMATHBHBIN u
WTIOCTPUPOBAHHBIN MaTepHa, HO MPU OTBETE JIOMYCKAET HEKOTOPhIE
MOTpEeIHOCTH.  Bompocsl, 3amaBaeMble  IpenojaBareieM, He
BBI3BIBAIOT CYIIECTBEHHBIX 3aTPYIHEHUI

5-6 0anyoB: CTYIEHT MOKA3bIBaE€T HE JOCTATOYHBIH YPOBEHb 3HAHUMN
y4eOHOTO M JIKHOHHOTO Marepuaia, He B MOJTHOM oObeMe BiaaeeT
MPaKTUYECKUMHU HaBBIKAMH, YYBCTBYET ceOsi HEYBEPEHHO IPU OTBETE
Ha BONpOCHL. B oTBETe HE Bcerna MPHUCYTCTBYET JIOTHKA, apTyMEHTBI
MIPUBJIEKAIOTCA HEJOCTATOYHO Beckue. Ha mocraBieHHBIE BONPOCHI
3aTPyAHSIETCSl C OTBETAMH, IIOKa3bIBAaeT HEJOCTATOYHO TIyOOKHE
3HaHU

0-4 0asIoB: CTYIEHT MTOKa3bIBAET CcI1a0bIi YpOBEHBb
npodecCHOHANBHBIX ~ 3HAHUHM,  3aTpygHAETCS  OpU  aHaJU3e
MpakTHUeCKuX cuTyanuil. He MoxeT mnpuBecTH mnpuMepsl U3
peanbHOM npakTHKU. HeyBepeHHO M JIOTMYECKH HENOCIeN0BaTENbHO
u3naraer Marepuan. HempaBuiIbHO OTBEUaeT Ha IOCTaBICHHbBIE
BOIPOCHI WM 3aTPYIHAETCS C OTBETOM.

20

3ariaHupoBaHO BHIMONHEHHWE 4 1abopaTopHbIX paboT B BUAE
WHAWBUAYAIBHOTO OKCIEPUMEHTAIBHOTO 3aJaHus. 3a KaKIylo
nabopaTopHyIo padOTy MakCUMalIbHO Hayucisiercs 5 6amnos: 1 6amna
- BBINIOJIHEHUE; 2 Oanna — pacyeTsl ¥ ohopmiieHue; 2 Oaia — 3ammra
TEOPETUYECKOro MaTepuaia K labopaTopHoil padorte

10

HAQYUCIIAIOTCA 3a Y4aCTUC B KOH(i)epGHI_II/II/I, HaIllMCaHHUH CTaTbHU.

7. Kopposus KOJUIOKBU

ATFOMUHHS U yM
MarHusl.

naboparop

Hast
pabora
8. [IpemuansHbie GBI
Hroro 3a cemecTp

100

Hrorosas omenka mo 3a4eTy BbicTaBisieTcs B 100-0amapHOM MIKale U B TPAIUIIMOHHON YeThIpex0aTbHOM
100-6ambHOM
YEeTHIPEX0AUTBHYIO OCYIICCTBIISETCS CIASAYIOMNUM 00pa3oM:

mkane. IlepeBon

PEeUTHHIOBOW OICHKA TI0 JUCUUIUIMHE B  TPAJAUIMOHHYIO

100-6ayuipHasA cucTeMa

TpanuimonHas cucteMa

50 - 100 GayuioB

3auyTeHo

0 - 49 6aiut0oB

He 3aureno

4.2 TunoBsie OLIEHOYHBIE CPEACTBA TEKYILIETO KOHTPOJIS

KOJIJIOKBUYM

Tema 2. MukpoOuoisorundeckasi KOppo3ust

1. ArpeccuBHbIe CBOMCTBA cpell B HEPTAHOM 1 Ta30100bIBAIOIECH TPOMBIIIIICHHOCTH.
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2. YIyeKucnoTHast KOppo3usi: MEXaHU3M KaToiHoro npouecca. [lonxonsl ne Bapna-Mumnamca, @okuHa,
JlyneBa u nip.
3. YInekucioTHast KOppo3us: MEXaHU3Mbl aHOIHOTO Tporecca. IHrubuposaHue.

4. ®opMa HaXOXKJICHUSI CEpOBOAOPOAA B pacTBOpeE. [IpoyKThl CEpOBOAOPOAHON KOPPO3UHU CTANICH:
YCWJIEHHE aHOAHOM PeaKIK B MPUCYTCTBUU CEPOBOIOPOIA.

5. CepoBoopoaHasi KOppO3Hsi: YCKOPEHUE KaTOAHOW peaKIMu B IPUCYTCTBUU CEPOBOAOPOA.
6. Ponb cynbhumoB xenes3a B CEpOBOAOPOIHON KOPPO3UH Kelle3a U CTaJIeH.

7. CynbhumHas XpynKoCTh CTAJIM U €€ HHTHOUpPOBaHUE.

8. IHrubupoBaHue cepoBOAOPOIHON KOPPO3HUH.

9. MukpobOuonoruueckas KOppo3usi: a’dpoOHBIC U aHAYPOOHBIE OAKTEPHH.

10. Koppo3us nox AeiicTBueM cyinb(ar BOCCTaHABIUBAIOIINUX OaKTepHil.

11. Koppo3us npu y4acTHH HUTPATBOCCTAHABIMBAIONIUX W 00Pa3yIOIIMX METaH OaKTepHuil.
12. A3poOHBIE MUKPOOPTIaHU3MBI BBI3BIBAIOIINE MUKPOOHOIOTHYECKYIO KOPPO3HIO.

13. Mepsbl 60pBOBI ¢ MUKPOOHOIOTHYECKON KOPPO3HUEH.

14. Bnustaue 6akTepuaIbHBIX METaOOIUTOB Ha KOppo3uio ctaiu B mpucyrctsun CPb. HaBonopoxuBanue
ctanu B npucyrctBu CPb.

15. Baustaue pU3NKO-XUMHUYECKHUX YCIOBUH cpeabl Ha akTuBHOCTH CPB.

Tema 4. Koppo3HOHHOE pacTpeCcKUBaHUE M0 HAPSIKEHUEM
KosunokBuym Ne2
1. Koppo3sus xene3a 1 HEIETUPOBAHHBIX CTAJEH B KUCIIBIX, IIEIOYHBIX U HEUTPAJIBHBIX Cpeaax.
2. Koppo3sus xenes3a u HeJErupoOBaHHbBIX CTaJIel B paCTBOpaX COJIEH.
3. BnusHue TepMudeckoi 00pabOTKM HEJIETMPOBAHHBIX CTAIEH Ha UX KOPPO3UOHHYIO CTOUKOCTb.

4.  Koppo3wust JeTHpOBaHHBIX H HEJICTHPOBAHHBIX YYTYHOB B pa3iM4yHbIX cpenax.Koppo3noHHoe
pacTpecKuBaHHE MO HATIPSHKEHUEM JKelle3a U CTaJIei: BIMSHUE COCTaBa PacTBOpa, CTAJIH U €€
TepMOOOPaOOTKH.

5. Mepsl, M03BOJISAIOMIKE H30€raTh KOPPOSUOHHOTO PACTPECKUBAHUS 0] HAIIPSIKEHUEM.

6. XapakTepHble MPU3HAKU KOPPO3ZMOHHOTO pacTpeCcKUBaHUs 1Mo HanpshkeHreM. Criennduueckue
CpeIbl, BBI3BIBAIOILINE €TO.

7.  DneKTpoXuMHYECKas TeOpHUsi KOPPO3ZUOHHOTO PACTPECKUBAHUS O] HAPSKEHUEM.
8. AzncopOioHHast TeOpHUsi KOPPOZUOHHOTO PACTPECKUBAHUS MO HAIIPSIKCHUEM.

9. BomopomHoe pacTpecKHUBaHUE.

10. OcHOBHBIE KJIACChI HEP/KABEIOINX CTAJIEH.

11. BnustHue cocraBa cTajld HA KOPPO3UOHHYIO CTOMKOCT.

12.  ITuTTHHrOBast KOPPO3Us HEPIKABEIOIIMX CTAJICH.

Tema 7. Koppo3us antoMUHUS U MarHusi.
KossiokBuym Ne3
. Koppo3us Hukens u ero criaBoB. MexaHu3M KOPPO3HH.
. Iorennuans! Hukens. [laccuBupoBaHue HUKENsI U HUKEJIEBBIX CILIABOB.
. Bnusgnue nerupyromux KOMIIOHEHTOB Ha KOPPO3HOHHYIO CTOMKOCTh HUKEIEBBIX CILJIABOB.
. Koppo3nonHasi CTOMKOCTh HUKEJISI B KUCJIBIX Cpeaax.
. Koppo3noHnHasi CTOMKOCTh HUKEJSI ¥ €T0 CIJIABOB B IEJIOYHBIX PACTBOPAX.
. Kopposus nunka c BeigenenueM u 6e3 BblaesieHus Bogopoaa. Kunetuka koppo3uu.

~N N L W

. KOppOE}PIOHHLIC NOTCHIIMAJIbI IIWHKA, 06Har0pa)i(I/IBaHI/Ie 1 U3MCHCHUC 3HAaKa IIOTCHIIMaJa 1 BUbI
KOPPO3HH.

8. Koppo3usi HIMHKOBBIX MOKPHITHI. bruosornueckue u TOKCHUeCKUe JEHCTBUS IMHKA.
9. Koppo3us HKa 1 pa3IM4YHbIX CILUIABOB B PA3JIMUHBIX Cpeaax

10. BiusHMEe COCTOSTHUS MOBEPXHOCTHU AJIIOMUHHUS HA €r0 KOppo3uto. [lakupoBKa alloMMHHUEBBIX CIIIIABOB.

11. Koppo3sus amomunus B Boje U nape. Bausaue pH Ha koppo3uto anoMuHuS.
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12. Koppo3us anroMuHMs B pa3audHbIX cpenax. KoHTakT ¢ apyrumu metaniamu.

13. Koppo3sus anoMuHKiEBbIX cuiaBoB. PaccianBanue. Koppo3noHHOE pacTpeCKUBaHKE O
HaNpsHKEHUEM.

14. [IpumeneHnre Maraus 1 ero cruiaBoB. OCOOEHHOCTH KOPPO3UHU Mardus. MeToIbl 3alUThl ATFOMUHUS OT
KOPPO3HH.

JabopaTtopHasi padora

Tema 1. YriekucnorHas U cepoBOJOPOIHASI KOPPO3HSI
1. KoHTponbpHbIe BOIPOCHI JIJIsl OTYETA MO Ja00paToOpHBIM paboTam
«HMccnenoBanue npouecca HaBOAOPOKUBAHUS METAIIIOBY
1. 3anummute ypaBuenust @onbpmepa, Tadens u ['eiipoBckoro.
2. YeMm BBI3BIBAETCS BOAOPOAHOE OXPYyIUUBAaHNE MeTaa?
3. YUto Takoe HaBOAOPO)KMBaHKE MeTas1a?
4. Kakue BeliecTBa ABJISIOTCS CTUMYJIATOPAMU HABOAOPOKUBAHUS CTAIN?
5. KakoB MexaHM3M JEHUCTBUS CTUMYJISITOPOB HABOAOPOKMBAHHMS ?

6. Kak skcriepuMeHTanbHO ONpeesIsieTcsl KOIMYeCTBO BOIOPOoaa, TUPPYyHAUPYIOIIETO B CTATbHYIO
MeMOpany?

«OrmpeneneHue nopsiika KaToAHOTO BbIIEJICHHS BOAOPOAA [0 MOHAM BOJOPOIa)

1. Korna BO3MOXXHO IPOTEKaHUE KOPPO3UH METALIA C BOAOPOIHON Aenospu3auein?

2. CKOIBKO CTaaui U KaKHe BKIIFOYAET MPOLIECC BOAOPOIAHON AEeNOsApr3alun?

3. Uem 00ycII0BICHO HAJTMYUE BOIOPOJHOTO MEPEHANPSIKCHUS?

4. Kakue u3BeCTHBI TEOPUH BOJOPOJHOTO MTEPEHANPSHKEHUS?

5. 3anuumMTe ypaBHEHHE BOJIOPOIHOTO MIEPEHANIPSKEHUS, COOTBETCTBYIOLIEE TEOPUH 3aMEIEHHOTO
paspsna, pa3BuToil B padorax A.H. ®pymkuHa.

6. Kakue yacTHbIE Cllydan BBITEKAIOT U3 YPaBHEHMS BOAOPOAHOIO MEPEHAIPKEHUS ?

Tema 3. Koppo3sust xeiie3a u ero CrjiaBoB
KoHTpoJibHBIE BONIPOCHI /ISl 0TYETA 10 JIA00PATOPHBIM padoTam
«Docghamuposanuey
1. Kakue noKpbITHS UCTIOIB3YIOTCS JJISl 3aIlIMThI METAJIJIOB OT KOPPO3UU?
2. Kak noaroraBianBaroT NOBEPXHOCTh METAJIJIA MIEPE] HAHECEHUEM TIOKPBITHS?
3. Kak 00e3:KxupHuBaroT NOBEPXHOCTH?
4. TloueMy mpu KMCIOTHOM TPaBICHUH MOBEPXHOCTH METAJIa B TPABUIIBHBIN PacTBOP JOOABIISIFOT
CHeIMaJIbHbIE PUCATIKH?
5. 3auem npH CEepHOKUCIOTHOM TPABJICHHUHU CTaJIeH BBOAAT JOOABKH TraJIONIHBIX HOHOB?
6. Hanummure ypaBHEHHS XUMUYECKUX peaKLUi, MpoTeKaromux npu ¢GochaTupoBaHUM CTAIH.

«Oxcuouposanue. (Xumuueckoe oKCUOUPOBAHUE CIMATUL)»

1. Kak npoBoguTcs TepMHUUECKOE OKCUUPOBAHUE CTAIN?

2. B 4em CymHOCTh XUMHUYECKOTO OKCUJIUPOBAHUS CTAIN?

3. Kak yBeanunuTh KOPpO3UOHHYIO CTOMKOCTh OKCHIMPOBAHHBIX U3AEINN?

Tema 7. Koppo3us antoMUHUS U MarHusi.
KoHTponbpHBIE BOIIPOCHI JIJIs1 OTYETA TI0 JTA0OPAaTOPHBIM paboTam
«BnusiHue npupoabl TAJIOUTHOTO HOHA HA KOPPO3UIO MATHUS»
1. Yrto Ha3bpIBaeTCs KOPPO3HUEH METAIIIOB?
2. Korna mporekaeT XxuMuueckasi Koppo3usi?



VYcioBHsSI BOSHUKHOBEHHS SJIEKTPOXUMUUYECKON KOpPO3Uu?
KakoB MexaHU3M 3JIEKTPOXUMHUYECKON KOPPO3HU?

Kak paccuutsiBaeTcsi CKOpoCTh KOppo3uu?

VYkaxxute BHEIIHHE (PaKTOPbI KOPPO3IUHU?

N n kAW

KakoB MoXxeT ObITh XapakTep 3aBUCHMOCTH CKOPOCTHU 3JIEKTPOXUMHUUYECKON KOPPO3UU OT MPUPOIBI
PacTBOPEHHOMN COJIM U €€ KOHLIEHTpauuu?

«BnusHue noHoB (hTOpa HA KOPPO3UIO MATHUSD
[lepeuncnure ciocoObl 3aUTH METAIIJIOB OT KOPPO3HH.
N300pa3uTte NONHYI0 aHOJHYIO MOJSPU3ALUOHHYIO KPUBYIO.
B uem cynmHocTh MII€HOUYHON TEOPUH TACCUBHOCTH?

1
2
3
4. W3noxwure cyTh aJCOPOIIMOHHON TEOPUH ITACCUBHOCTH.
5. 3anummute ypaBHeHHe PpaHka 1 0OBSICHUTE €T0.

6. B dewm 3aximrouaercs paziuyue CTUMYIUPYIONIEH U HHTHOUpYIOeH aacopOorum?

7. B ueM cyniHoCTb COJIEBOM MACCUBHOCTH?

«Bnusuaue pH Ha KOppO3HIO MarHus»

1.  M3obOpasute BUI 3aBUCIMOCTH CKOPOCTHU KOppo3uu oT pH asist anmoMuHMs.

2. H300pa3ute u 0OOBSICHUTE XapaKTep 3aBUCHMOCTH CKOPOCTH KOPPO3uH OT pH 1115t 1iuHKa.
3. 3anummuTe CTaauM NEKTPOXUMUYECKONH KOPPO3HH.

4.  3anumurte ypaBHEHHUE Ipolecca KUCIOPOIHON ETOIspUu3aluy U ypaBHeHue HepHcTa KUCIOpOIHOTO
3NIEKTPOJA.

5.  3anummmute ypaBHeHUE HepHcTa 11 BOIOPOJHOIO AIEKTPOaA.

6.  3anummuTe yClIOBUE, IPU KOTOPOM OKHCIIUTEND BBICTYIIAET B KAUECTBE ACTONSIPU3aTOpa KaTOIHOM
peaKkLuu IIpyU KOPPO3HH.

«XUMHYecKoe OKCUIUPOBAHUC AJIFOMUHUA»

1. Kaxue BUbI KOPpO3MOHHBIX pa3pyLIEHUH, XapaKTEPHBI 17151 AJIIOMUHHUS U €T0 CIIJIaBOB?
2 Kak npoBoauTcsa anogupoBanue amroMuHus? B uem ero cymnocTs?

3. Kakoil pacTBOp Mcnonb3yeTcs 411 XMMHUUECKOTO OKCUANPOBAHMSI AIFOMUHUSA?

4 Kak MOXHO yBEIUYUTH KOPPO3UOHHYIO CTOUKOCTh OKCUIMPOBAHHBIX U3/

Hayunbiii noxaajg

Tewma 5. Koppo3ust iuHka
TemaTuka 10K/I2/10B:

1. V3ydeHue HOBBIX IUHKHAIIOJHEHHBIX MACIITHBIX aHTUKOPPO3WOHHBIX TOKPBITHH jkKeie3a M CTald OT
aTMochepHON KOPPO3HH.

2. BrniusiHue kaTomHOM MONsipu3alyy Ha HAaBOAOPOKUBAHKE LIMHKA B BOJHBIX U HEBOAHBIX AJIEKTPOJIUTAX.
3. Koppo3ust TUHKOBBIX MOKPBITHI B aTMOC(HEPHBIX YCIOBHSIX.
4. ITpakTriKa MPUMEHEHHUS [IMHKOBBIX IPOTEKTOPOB.

Tema 6. Koppo3usi HuKesns
TemaTnka 10K/JI2/10B:

1. Koppo3noHHOEe NOBeIEHHE HHKEIEBbIX CIIJIaBOB B PACTBOPAX HU3KOMOJIEKYISPHBIX OPraHUYECKUX
KHCIIOT.

2. [IpumeHeHNEe HUKENS B KAY€CTBE JICTUPYIONICH T00aBKH K KOPPOSHOHHOCTOWKHIM CILIaBaM.
3. HpaKTI/IKa HCIIOJIb30BAHUA HUKCIIA B KOHIICHTPHUPOBAHHBIX MICJIOYHBIX paCTBOpPAx.
4. Koppo3rOHHAasi CTOMKOCTb HUKEJSI KUCIIBIX Cpeaax.



IIpakTnyeckoe 3aiaHue 1l MPAKTHYECKOH MOATOTOBKHU

Tema 1. YriekucnorHas U cepoBOJOPOAHASI KOPPO3HS

[Tpoun3BecTH OLIEHKY HHTHOUTOPOB CEPOBOJAOPOTHOMN M YITIEKHCIOTHOM KOPPO3HH (I10 3aJaHUI0
MIPEeTo1aBaTeisi) FPaBUMETPUUECKUMUH U AIEKTPOXUMUUYECKUMU METO/IaMHU.

Tema 2. MukpoOuonorndeckas Koppo3us

[Tpou3BecTH OLIEHKY OAKTEPUIIUTHOTO ICUCTBUS HHTHOUTOPOB CEPOBOIOPOIHON U YITIEKUCIOTHON
KOPPO3HUH IPaBUMETPUUECKUMUU U ITEKTPOXUMUUECKUMU METOIAMHU.

TecrupoBanue

Tema 4. Koppo3noHHOE pacTpecKUBaHUE O] HAPSHKEHUEM
1. Kopposuonnoe pacmpeckuganue noo HanpsajiceHuem npu coono0enu Ciedyouwux yCiosull:

a) IIEpUOINYECKOE BO3ICHCTBUE BHYTPEHHUX OCTATOYHBIX HAINIPSKEHUHN U BBICOKUX TEMIIEPATYP;

b) COBMECTHOE JICHCTBUE PACTATHBAIONTNX HAMPSHKEHUN U crien(HUIeCcKOr Cpeibl;

c) BO3/ICHCTBHE TOPSYNX HUTPATHBIX PACTBOPOB M Oy IAIOLINX TOKOB;

d) BO3/ICHCTBHE HU3KUX TEMIIEpaTyp M PACTATHBAIONINX HANPSDKEHHHA, ONMM3KUX K Tpeaemy
YIPYTOCTH.

2. Koppo3uonnomy pacmpeckuéaHuro nod HANPS’CEHUeM 8 20pAYUX HUMPAMHbIX pAcmeopax & Oonvuuell
cmenenu no08epI’ceHbl:

a) YUCTOE JKEJIE30;

b) BBICOKOYTJICPOAKCTAS CTaJIb;

C) MaJIOyTJICPOAKCTAs CTab;

d) ckioHHocTh K KPH He 3aBUCHT OT cocTaBa CTalu.

3. [na npedomepawjeHusi KOPPO3UOHHO2O pPACMPECKUBAHUS NOO HANPANCEHUEM He NPUMEHSIOMCs
credyrouue mepol:

a) METALTHYECKUE H HEMETAJUIMIESCKUE MTOKPBITHS;

b) TepMuueckas 00paboTka;

C) TMOBEPXHOCTHBIN HAKJIE UK ApoOecTpyiiHas 00padoTKa;
d) UCTIOJIb30BaHHE HHTUOUTOPOB.

4. Kakoii u3 nepeyuciennvlx memooo8 3aujumol om KOPPO3UU He NPUMEHAIOMCA Ol NpeoOmEpauieHusl
KOPPO3UOHHO20 PACMPECKUBAHUS NOO HANPSHCEHUEM.:

a) KaTOJHAs 3al1Ta;

b) WCIIOJIb30BaHUE CIICIIUATHHBIX CILJIABOB;

C) TMOBEPXHOCTHBIN HAKJIET UK ApoOecTpyiiHas 00padoTKa;

d) MMOHMYKEHHE KOHIIEHTPALUH OKUCIUTEISA-ACIIONSPU3aTopa B KOPPO3UOHHOM Cpeie.
5. Kopposuonnoe pacmpeckuganue noo HanpsxiceHuem 4auje 8ce2o s61emcs:

a) MOATIOBEPXHOCTHBIM;

b) TPAaHCKPUCTAIITUTHBIM;

c) MEXKPHUCTAJIIUTHBIM;

d) n30UpaTeTbHBIM.

6. Kopposuonnomy pacmpeckuganuto noo HanpajceHuem npeumyujecmeenHo noogepeaomc.
a) KpPYIHO3EPHUCTHIE METAJLJIbI U CIIABbI;

b) YUCTHIC METAJLIIBI,

C) MEJIKO3EPHUCTBIE METAILJIBI U CIIABHI;

d) ckioHHOCTh K KPH He 3aBHCHT OT CTPYKTYpBI METaJlIa U METALTYPrHYeCKUX (PaKTOPOB.

7. 3Jlekmp0xu/wuuecmﬂ meopusl KOppO3UOHRHO20 pacmpeCcKUueanusl noo HanpsisiceHuem oCHoebvleaenicsia Ha
npeanﬂoofceHuu:

20
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a) 00 ocabieHnH KOTe3MOHHBIX CBSI3€H MEXTy MOBEPXHOCTHBIMU aTOMaMH METaJlia BCIISICTBUE
a7IcopOIIMK KOMIIOHEHTOB CpeJIbl, 4TO CIOCOOCTBYET 0Opa30BaHUIO TPEIINH;

b) 0 TOM, YTO MEXIy METAIJIOM U aHOAHBIMU BKIIFOUCHHSIMH, BBITIQIAFOIIUMU 10 TPAHUIIAM 3EPEH U
BJIOJIb IJIOCKOCTEH CKOJIbXKCHUSI, BOSHUKAIOT raJIbBAHUYCCKUE SJICMEHTHI,

c) 0 CETICKTUBHOM PAaCTBOPCHHUH KOMITOHEHTOB CILIABA.

d) 0 HAIMYWHU KPUTUYECKOTO aICOPOIIMOHHOTO TTOTCHIIHAIa KOMIIOHEHTOB CPEJIbI.

8. Aocopbyuonnas meopusi KOPpO3ZUOHHO20 PACMPECKUBAHUA NOO HANPAICEHUEM OCHOBbIBAeMCS HA
NPeoOnoNoNHCeHUU:

a) 00 ocy1abJeHnn KOTEe3MOHHBIX CBSI3€H MEXy MOBEPXHOCTHBIMH aTOMaMH METaJlla BCIICICTBHE
aIcopOIIMK KOMIIOHEHTOB CpEeJIbl, 4TO CIIOCOOCTBYET 00pa30BaHUIO TPEIINH;

b) 0 TOM, YTO MEXY METAJIJIOM M aHOJHBIMH BKJIIOUCHUSMH, BBIIAIAIONIMMU TI0 TPaHHULIaM 3EPEH U
BJIOJIb TUIOCKOCTEH CKOJIBKEHHSI, BO3HUKAIOT I'aJIbBAHMUYECKUE 3JIEMEHTHI;

C) 0 CEJICKTUBHOM PAaCTBOPEHUU KOMIIOHEHTOB CILIABA.

d) 0 MEXaHMYECKOW MpHUPOoJe 0Opa30BaHUSA TPEIIMH U JaIbHEHIIEM AJIEKTPOXUMHUYECKOM

pPacTBOPEHUH B MPOIIECCE POCTA TPEIIUHBL.

9. Dnekxmpoxumuueckas meopus KOPPOZUOHHO20 PACMPECKUBAHUS NOO HANPINCEHUEM He MONCem
00vACHUMD.

a) BIIMSHUE PACTATUBAIONIMX HaNpshKeHU Ha BosHMKHOBeHHEe KPH;

b) BIIUSIHUE CTPYKTYPHI CILJIaBa;

C) crien(UIHOCTh BO3/ICHCTBHS KOPPO3SUOHHBIX CPE.

d) IIPEUMYIIECTBEHHOE MEXKPUCTAIUINTHOE pacTpeckuBanue npu KPH.

10. Aocopbyuonnas meopus KOppO3UOHHO20 pPACMPECKUBAHUSL NOO HANPAICEHUeM 6 Omiauyue om
eKMpoxXuMudeckoli meopuu /{uxca no3eonuna o0vacHUmby:

a) BIIMSIHUE PACTATUBAIOIIMX HaNpshKeHU Ha BosHMKHOBeHHEe KPH;

b) MeXaHHU3M JeMCTBUS MHTUOUTOPOB 1uist ipenoTBparienuss KPH;

C) MPEUMYIIIECTBEHHOE MEXKPHUCTAJUIMTHOE pacTpeckuBanue npu KPH;
d) BIIUSIHUE CTPYKTYPHI CILIABA.

4.3 TIpomexxyTouHas aTTecTalus 10 AUCIUILTMHE TPOBOAUTCS B hopMe 3aueTa

Tunosbie Bonpocekl 3auera (I1K-1)
1. ArpeccuBHBIE CBOMCTBA Cpell B HEPTIHOW U ra30100BIBAIOIIEH TPOMBIIILICHHOCTH.
2. VYINeKHUCIIoTHas KOppOo3Hs: MEXaHU3M KaToiHoro npouecca. [Tonxonsl ne Bapna-Munnunamca, @okuna,
Jlynesa u nip.
3. YInekucioTHast KOppo3us: MEXaHU3Mbl aHOIHOTO Tporecca. IHrubuposaHue.

4. ®opMa HaXOXKJICHUSI CEpOBOAOPOAA B pacTBOpE. [IpoyKThl CEpOBOAOPOAHOM KOPPO3UHU CTANICH:
YCWJIEHHE aHOAHOM PeaKIK B MPUCYTCTBUU CEPOBOIOPOIA.

5. CepoBoopoaHasi KOPpO3Hsi: YCKOPEHUE KaTOAHOW peaKIMu B IPUCYTCTBUU CEPOBOAOPOA.
6. Ponb cynbhuaoB xese3a B cepOBOJOPOAHOIN KOPPO3UH JKeJe3a U CTaJeH.

7. CynbduaHas XpynKOCTh CTAIA U €€ HHTHOMPOBaHUE.

8. IurubupoBaHue cepoBOAOPOIHON KOPPO3UH.

9. MukpoOuosornueckast KOppo3us: a’dpoOHbIC U aHA3POOHBIE OAKTEPHH.

10. Koppo3us nox AeiicTBueM cyinb(ar BOCCTaHABIUBAIOIINUX OaKTepHil.

11. Koppo3swusi mpu y4acTHH HUTPATBOCCTAHABIUBAIOIINX U 00pa3yIOINUX METaH OaKTEepHil.
12. A3poOHBIE MUKPOOPTaHU3MbI BBI3BIBAIOIINE MUKPOOHUOIOTHUECKYIO KOPPO3HIO.

13. Mepsl 60pb0BbI ¢ MUKPOOHOJIOTHYECKOM KOPPOZHUEH.

14. Biusiaue 6akTepranbHBIX META00IMTOB Ha Koppo3uto ctanu B npucyrcteun CPb. HaBopopokuBanue
ctanu B npucyrctBuu CPb.

15. Bnusiaue (pu3nKo-XMMUYECKUX YCIOBUH cpenbl Ha akTuBHOCTH CPB.
16. Koppo3us xene3a u HeJIETHPOBAHHBIX CTAJIC B KUCIIBIX, IIEJIOYHBIX U HEUTPaIbHBIX Cpeax.
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17. Koppo3us xkene3a 1 HeJIerMpOBaHHBIX CTAJIEN B pacTBOPaxX COJIEH.
18. Briusiare TepMudeckoii 00paboTKH HEJIErMPOBAHHBIX CTAJICH Ha UX KOPPO3SHOHHYIO CTOHKOCTb.
19. Koppo3usi 1erupoBaHHBIX U HEJIETUPOBAHHBIX YYTYHOB B PA3JIMUHBIX Cpelax.
20. Koppo3HOHHOE pacTpeCKHUBAaHUE MO HAITPSYKEHUEM KeJie3a U CTajleil: BIMSIHUE COCTaBa pacTBOpa,
CTaJI ¥ €€ TePMOOOPaOOTKH.
21. Meppbl, TO3BOIISIIONTHE U30€raTh KOPPO3UOHHOTO PACTPECKUBAHUS 1O/ HATIPSIKEHUEM.
22. XapakTepHble IPU3HAKH KOPPO3UOHHOTO PACTPECKUBAHUS 1O HanpshkeHueM. Crienuduaeckue cpepl,
BBI3bIBAIOIINE €T0.
23. DNeKTpOXUMHUYECKasi TEOPHUSI KOPPO3UOHHOI'O pACTPECKUBAHUS 0] HAIIPSHKEHNUEM.
24. AncopOuroHHas TEOpHsi KOPPO3ZHOHHOTO PACTPECKUBAHMS TI0]] HAPSDKCHUEM.
25. BogoponHoe pacTpecKuBaHUE.
26. OCHOBHBIE KJIACChI HEPXKABEIOIIUX CTaJIEH.
27. BausiHue cocTaBa CTaJId Ha KOPPO3UOHHYIO CTOMKOCTD.
28. IIuTTHrOBask KOPPO3US HEPFKABEIOIINX CTANICH.
29. Koppo3us HUKENS U €ro CIIaBOB. MexaHn3M KOPpPO3HH.
30. ITorenumainsl HuKens. [laccuBupoBaHue HUKENS U HUKEIEBBIX CILJIABOB.
31. BuusHue nerupyronmx KOMIIOHEHTOB Ha KOPPO3UOHHYIO CTOMKOCTh HUKEJIEBBIX CILIABOB.
32. Koppo3noHHasi CTOMKOCTh HUKEJSI B KUCIIBIX Cpeaax.
33. Koppo3noHHas CTOMKOCTh HUKEJIS U €70 CIIJIaBOB B IIEJIOYHBIX pacTBOpax.
34. Koppo3wusi IIMHKA C BBIJICIICHUEM U 0€3 BbIIeIeHHus Bojopoa. KuaeTnka Koppo3uu.
35. Koppo3uoHHbIE MOTEHIINAIBI IMHKA, 00IaropakuBaHNe U N3MEHEHHE 3HAKa MMOTSHIINAA 1 BUJIbI
KOPPO3HH.
36. Koppo3usi HIMHKOBBIX MOKPBITHI. bruonornueckue u TOKCHUECKUE JEHCTBUS LIMHKA.
37. Koppo3us IMHKA U Pa3IMYHbIX CIIABOB B Pa3JIMYHbBIX Cpeaax
38. BiusiHMe cOCTOSHUS IOBEPXHOCTHU AJIFOMMHHUS Ha €ro Koppo3uto. I nakupoBka anroMMHHEBBIX CIIJIABOB.
39. Koppo3sus anoMunus B Bojie U nape. Bimsitnue pH Ha koppo3uio amtoMUHUSA.
40. Koppo3us anroMuHMs B pa3IndHbIX cpenax. KoHTakT ¢ qpyruMu metamiamu.
41.Koppo3us antoMHUHUEBBIX CIIIaBOB. PaccnanBanue. Koppo3noHHoe pacTpecKruBaHUE MO HAMPSHKEHUEM.
42. IlpuMeHeHne MarHus 1 ero cruiaBoB. OCOOEHHOCTH KOPPO3UHM MarHusl. MeTOoIbl 3alIUThl ATFOMUHHS OT
KOPPO3HH.

Tunosble 3aganusa 1 3adera (IIK-1)
1. Koppo3sust Jkenes3a 1 HeJIETHPOBAaHHBIX CTael B KMCIIBIX, IEJIOYHbBIX U HEUTPaJIbHBIX CPEAAX.
2. Koppo3us xene3a U HeJISTUPOBAHHBIX CTAJIEN B PaCTBOPAaX COJICH.
3. BiusHue TepMuyeckoii 00paboTKH HEIErHPOBAHHBIX CTajei Ha UX KOPPO3HOHHYIO CTOMKOCTD.
4. Koppo3us JIETUPOBAHHBIX W HEJIETUPOBAHHBIX YYT'YHOB B Pa3JIMYHBIX CpeAax.

4.4. Illkana orieHMBaHMsI IPOMEXKYTOUYHOU aTTECTALIUU

Jeckpuntops! (ypOBHN) — OCHOBHBIC PU3HAKKA OCBOCHUS (TIOKa3aTeIH

Onenka Kommnerenrim
TIOCTYKCHHSI pe3YJIBTaTa)




TIK-1 JIeMOHCTpHUpYET BBICOKUN YpOBEHb 3HaHHMH B OOJACTH KOPPO3UHU

METAJIJIOB C BOJOPOIHOM ACTIONAPU3ALUCH.

HHTepnpeTUpyeT OSKCIEpUMEHTAIBHBIE pPE3yAbTaTbl  Ha OCHOBE

COBPEMEHHBIX TEOpUH B 00JaCTU 3JIEKTPOXMMUU M KOPPO3UHU
«Ba4YTCHO» MCTaJIJIOB.

(50 - 100 6amnoB) [Ipennaraer MeToAbl KOPPO3MOHHBIX UCTIBITAHUN M CITOCOOBI 3aIUTHI

METAJJIOKOHCTPYKIUNA OT KOPPO3HOHHBIX pa3pylLICHUH COIIACHO

IIOCTABJICHHBIM 3aJ1a4aM.

OTBeT NOCTPOEH JIOTMYHO, MaTepuaj M3jaraercsi 4YeTKO, SCHO,

XOPOLLIUM SI3BIKOM, ApTyMEHTUPOBAHO.

TIK-1 JIeMOHCTpUpPYET HEJOCTATOUYHBIA YPOBEHb 3HAHHMH TEOPETUYECKHX
MOJIOKCHUM M 3aKOHOMEPHOCTEH JJIEKTPOXMMHM M KOPpO3UHU
METaJlIOB.

He crnocobeH MHTEpHpEeTHPOBATH HKCIIEPHUMEHTANbHbIE (AaKThl Ha
OCHOBE COBPEMEHHBIX TEOpHUil B 00JIACTH ANEKTPOXUMHUH U KOPPO3UHU
METAJLJIOB.

He MoxeT npemiokuTh CocoObl 3alIUThl METANIOKOHCTPYKLUH OT
KOPPO3HH.

HeyBepeHHO U 10rnYeCcKy HEMOCIIEA0BATEIBHO U3JIaracT Marepuall.

«HE 3a4TCHOY»
(0 - 49 6anon)

5. MeTonnueckue ykazaHusi AJisi 00y4al0IIUXCS 10 OCBOCHUIO M CHUILTHHBI (MOLYJIs)

5.1 MeTtoandeckue yka3aHus IO OPTaHU3AIUN CaAMOCTOSTEIBHOM PabOThI O0YUYaIOIIUXCSI:

[Ipuctynas K W3yYeHUIO TUCIUIUIMHBI, B MEPBYIO Odepelb OOydaromuMcsi HEOOXOAMMO O3HAKOMHUTHCS
comepxaHueM paboueil mporpammbl nuctuiumabl (PITJ]), xotopas ompezaenser coaepxaHue, o0beMm, a
TaKKe MOPSAIOK U3YUCHHsI U MTPETIOaBaHus yIeOHOM TUCIUILINHEL, €€ pa3/iena, YacTH.

J171 caMOCTOSATENbHOM paboThl BaKHOE 3HaYEHHE UMEIOT pa3zeibl «O0beM U collepikaHnue AUCIUTITMHBD),
«YuebHo-meTonyeckoe U HHGOpMAIIMOHHOE 00ecTieyeHIe TUCIUIUIMHBD U «MaTepruaabHO-TEXHUYECKOe
obecrieueHre JUCITUTUIMHBI, TpOorpaMMHOE obecreueHue, MpodeccHoHaIbHbIC Oa3bl TaHHBIX U
MH(OPMAIIMOHHBIE CIIPABOYHBIE CUCTEMBI».

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

B pasgene «YdeOHo-meTomumueckoe U HH(POpMalLMOHHOE oOecledueHrne AMCHUIUIMHBDY — yKazaHa
pEKOMeH1yeMasi OCHOBHAsS U JOTIOJIHUTENbHAS JINTEpaTypa.

B paznmene «MarepuanbHO-TeXHUYECKOE OOeCIeueHue TUCIUIUIMHBL, TMPOrpaMMHOE oOecreueHue,
npodeccuoHanbHble 0a3bl JTaHHBIX W HWH(GOPMAIMOHHBIE CIPABOYHBIE CHCTEMBD) COACPKHUTCS IepeueHb
npodeccruoHanbHbIX 0a3 JaHHBIX U MHPOPMALIMOHHBIX CIIPABOYHBIX CHCTEM, HEOOXOIUMBIX AJII OCBOCHHUS
JUCLUTIINHBL.

5.2 PexomeHnanuu o0y4aronumMcs o padore ¢ TEOpeTUYeCKUMU MaTepuaiaMy Mo TUCIUIUINHE

[Tpu u3ydeHnn 1 mpopadbOTKe TEOPETUICCKOTO MaTepraia HeOOXOaUMO:

- IPOCMOTPETH €I1I€ pa3 npe3eHTaruo Jekuuu B cuicteMe MOODLe, moBTOpUTh 3aKOHCIIEKTUPOBAHHBIN HA
JIEKIIMOHHOM 3aHSATUM MarepuaJl M JAONOJHHUTh €ro € Y4YEeTOM PEKOMEHJIOBAHHOM JOMOIHUTEIbHOU
JIUTEPaTypBhl;

- IPY CAMOCTOSITEIbHOM M3yUYE€HUU TEOPETUYECKOM TEMBbI CIENaTh KOHCIIEKT, UCIIOJIb3Ysl PEKOMEHIOBAHHbBIE
B PI1/] ucrounuku, npodeccuoHaIbHbIE 0a3bl TaHHBIX U HHPOPMAIIMOHHBIC CIIPABOYHBIC CHCTEMBI:

- OTBETUTH HA BOIIPOCHI JJIsi CAMOCTOSATEIILHOW pabOTHI, 10 TeMe MpeAcTaBIeHHbIe B myHKTe 3.2 PI1/I.

- TIPH MIOAATOTOBKE K TEKYLIEMY KOHTPOJIIO UCIIOIb30BaTh MaTepuaibl (poHna oneHouHbix cpeacts (POC).
5.3 Pexomennamuu 1o pabote ¢ Hay4HOU U y4eOHOM uTepaTypoit

PaGota ¢ OCHOBHOM M JOTOJHUTEIBHOW JIUTEPATYpPOH SIBISICTCS TIJIaBHOM (OPMON CaMOCTOSTEIbHOU
paboThl U HeoOXoAMMa MpPU TMOATOTOBKE K YCTHOMY OMNPOCY Ha CEMUHApCKUX 3aHATHAX, K Jebaram,
TECTUPOBaHHUIO, SK3aMeHy. OHa BKIIIOYAaeT NMPOpPadOTKy JIEKIIMOHHOTO Marepuaja U PEKOMEHIO0BAaHHBIX
HMCTOYHUKOB U JINTEPATYPHI 10 TEMATUKE JICKLIUN.




KoHCHeKT JIeKnu JOKEeH coliepKaTh peepaTUBHYIO 3alIUCh OCHOBHBIX BOIPOCOB JICKIIUH, B TOM YHUCIIE C
ornopoii Ha pa3MmeneHHsle B cucteme MOODLe mpe3eHTany, OCHOBHBIX MCTOYHUKOB M JIMTEPATYphl IO
TeMaM, BBIBOJBI MO KaXAOMY Bompocy. KoHCeKT MOKeT OBITh BBITIOJIHEH B paMKax pacliedyaTKH BbIIa4uH
Npe3eHTAlUi JIEKIUH WM B OTACNIBHOW TeTpaau mo mpeaMery. OH JOKEH OBITh aKKypaTHBIM, XOPOIIO
YUTAaEMBbIM, HE COAEPIKaTh HE OTHOCALIYIOCS K TeMe UH(POPMAITUIO HITH PUCYHKH.

KoHcnieKkThl HayyHOW JHUTEparypbl NMPU CaMOCTOSATENBHOM IOATOTOBKE K 3aHATHUAM JOJDKHBI CONEPIKaTh
OTBETHl HA KaX/blii TOCTaBICHHBIH B TEME BONPOC, MMETh CCHUIKY Ha HCTOYHHK WH(POpPMALUU C
00s13aTeNbHBIM YKa3aHUEM aBTOpAa, HAa3BaHMS W TOJA HU3AAHUS HCIOJNb3yeMOH HaydyHOW JHMTEpaTyphl.
KoHcniekT MoOXeT ObITh ONOpPHBIM (COAEpXAaTh JUIIb OCHOBHBIC KIIIOUYEBbIC MO3HMIIMHU), HO TPH 3TOM
MO3BOJISIIOIMM  JIaTh TIOJIHBIA OTBET IO BOINPOCY, MOXET OBITh MOAPOOHBIM. OO0bEeM KOHCHEKTa
OIIPENETSAETCS CAMUM CTYIACHTOM.

B nporecce paboThl ¢ OCHOBHOM U JOTIOTHUTEIIBHON JTUTEPATYPOH CTYICHT MOXKET:

- JCJIaTb 3alluCu IO XOAYy UYTCHUA B BHUAC MPOCTOr0 WJIMW PAa3BCPHYTOIro IlJIaHA (COB,Z[aBaTI: MNEpCUCHb
OCHOBHBLIX BOITPOCOB, PACCMOTPCHHLBIX B I/ICTOLIHI/IKG);

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

- TOTOBUTH aHHOTAIMH (KpaTKoe 000011eHe OCHOBHBIX BOIIPOCOB PadOTHI);
- CO3/1aBaTh KOHCIIEKTHI (Pa3BEPHYTHIC TE3UCHI).
5.4. PexoMeHaIMy 1O OATOTOBKE K OTACIBHBIM 3a/IaHUSIM TEKYIETO KOHTPOJIS

CobecenoBanue MpennoyaraeT OpraHu3aluio Oecelnpl MpernoAaBareist cO CTyAEHTaMH 10 BOIpPOcam
MPAKTHYECKOTO 3aHATUS C LETbi0 Oojiee OOCTOATEIHHOTO BBISBICHHUS UX 3HAHUN MO OINpeneIeHHOMY
pasgeny, Teme, mpobieme U T.I. Bce wieHbl Ipynmbl MOTYT Y4acTBOBaTh B OOCYXKIEHUU, J00aBIATH
nH(pOpMaIUIO, TUCKYTUPOBATh, 3a/1aBaTh BOIIPOCHI U T.1.

YCTHBIE OMpOC MOXKET TMPUMEHATHCS B pasaudHbIX (Qopmax: (QpoHTaIbHBIN, WHIWBUIYAIBHBIN,
KOMOMHUPOBaHHBIA. OCHOBHBIE KaUY€CTBA YCTHOTO OTBETA MOJIJIEKAIIETO OI[CHKE:

- IPaBUJIBHOCTB OTBETA IO CONEPIKAHHUIO;

- IOJTHOTA U TIIyOnHa OTBETA;

- CO3HATEJIBHOCTh OTBETA;

- JIOTMIKA U3JI0KEHUsI MaTepuaa;

- PallMOHAIILHOCTD MCIIOJIb30BAHHBIX IIPUEMOB U CIIOCOOOB PELIEHHs OCTAaBICHHON yueOHOil 3a1auy;

- CBOEBPEMEHHOCTh M 3((EKTUBHOCTH MCIOIB30BAHUS HATNISAIHBIX MOCOOMNA M TEXHUYECKUX CPEICTB IPH
OTBETE;

- HCIIOJIb30BaHUE JOIIOJHUTEIBHOIO MaTepUaa;

- PallMOHAJILHOCTb HUCIIOJIB30BaHUS BPEMEHH, OTBEJCHHOIO Ha 3a/laHNE.

VYCTHBIM OIIPOC MOXKET CONPOBOXKAATHCS IMPE3ECHTALUEH, KOTOpas IMOATOTaBIMBAECTCA IO OAHOMY U3
BOIPOCOB MPAKTHYECKOTO 3aHATUS. [Ipy BRICTYIUIEHHH ¢ Mpe3eHTalnueid HeoOXoauMo oOpamarb BHUIMaHUE
HAa TaKME€ MOMEHTBHI KaK:

- colep)KaHUE MPE3CHTAllUN: AKTYaJIbHOCTh TEMbI, MOJHOTA €€ PACKPBITHS, CMBICIOBOE COACpIKaHUE,
COOTBETCTBHE 3asBICHHOW TEMBI COJIEPIKAHHUIO, COOTBETCTBHE METOAMYECKUM TPEOOBaHUSIM (IIETTH. CCHUTKH
Ha PECypChl. COOTBETCTBHUE CONEP)KAHHS M JIUTEPATYphl), MPAKTHUECKasT HANPaBIECHHOCTh, COOTBETCTBHE
coziepKaHus 3asiBICHHON (opMe, aJeKBaTHOCTh UCIIOJIb30BaHHS TEXHHUECKUX CPEICTB yUEOHBIM 3a1adam,
MOCIIEIOBATEIIEHOCTD U JIOTHYHOCTh MPE3CHTYEMOTO Marepuara,

- odopMiieHHE Mpe3eHTAlMU: O00bheM (ONMTHUMATbHOE KOJWYECTBO), AW3alH (YUTAEMOCTh, HAJIMYHE U
COOTBETCTBHE TpapUKd W aHWMAIMH, 3BYKOBOE OQOpMIICHHE, CTPYKTYpHpPOBaHUE WH(POPMAIUH,
COOTBETCTBHE 3asBJICHHBIM TpPEOOBAaHUSIM), OPHUTHHAIBHOCTH O(GOPMIICHHS, ACTETHKA, HCIIOIIb30BaHHE
BO3MO)XHOCTH ITPOTPAMMHO# CpeJIbl, COOTBETCTBHE CTaHIapTaM 0(hOpMIICHUS;

- JUYHOCTHBIC Ka4€CTBa: OPaTOPCKUC CIIOCOOHOCTH. CO6J'IIOI[€HI/IC periiaMEeHTa, SMOIMOHAJIBHOCTh, YMCHUC
OTBETUTH HAa BOIIPOCHI, CHCTCMAaTU3NPOBAHHLIC, FJ'I}’60KI/I6 1 IIOJIHBIC 3HAHUA 110 BCEM pasgcjiaM IIporpaMMBbl:

24



25
- CoJepXaHWE BBICTYIUICHHUS: JIOTUYHOCTh W3JIOKCHHUS Marepualia, PacKpbITUE TEMBI, JOCTYIHOCTh
u3noxkeHus, dPpdexTuBHOCT npuMeHeHust cpeactB WKT, cmocoObl ©u  yClIOBHS — JTOCTHIKCHHUS
PE3yABTaTUBHOCTH M IPGEKTUBHOCTH IJIsS BBIOTHEHUS 3a/ad cBOed MpodeccHoHaTbHOW WU y4eOHOU
JEeSATeNbHOCTH, JOKAa3aTeIbHOCTh MPUHUMAEMBIX PEIICHUHN, YMEHHE apryMEHTHPOBATh CBOM 3aKIIIOYCHUS,
BBIBOJIBI.

6. YueOHO-MeTONM4YecKoe M HHPOPMALMOHHOE o0ecieyeHre JUCHMIITTHHbI

6.1 OcHoBHas UTEpaTYypa:

1. Hprrankosa JI.E., Burnoposuu B.U., [To3nusakos A.Il. Beenenne B Teopuio KOPPO3UU METAJLIOB : y4eO.
nocobwue 1y1s By30B. - Tam60B: U3n-Bo TT'Y, 2002. - 310 c.

2. Burnoposuu B.UM., IlpirankoBa JI.LE. KuHeTnka M MeXaHH3M OJJEKTPOAHBIX PEAKLUN B IpOLECCAX
KOPPO3HMH METAJUIOB : y4e0. mocobue ans xuMm. dak. yH-ToB. - U31. 2-e, mepepald. u gom.. - Tamb6oB: U3n-Bo
Ilepmnna P.B., 2010. - 127 c.

3. Anran P. Kopposus u 3ammra ot kopposum : [y4eO. mocobue]. - Homrompynuerii: M3mar. [Jom
"Unremnext", 2013. - 344 c.

6.2 JlononHUTENbHAS JIUTEPATYpA!

1. CemenoBa U. B., ®nopuanosuy I. M., XopommnoB A. B. Kopposus u 3ammra oT Koppo3uu : yueOHOe
nocobwue. - 3-e u3., nepepad. u gorn.. - Mocksa: @usmaraut, 2010. - 416 c. - Tekcr : anexTpouHsIii / IBC
«YHUBEpCUTETCKAS OubImoTeKa OHJIANH» [caitT]. - URL:
http://biblioclub.ru/index.php?page=book&id=68857

2. Ilycros, 0. A., Komkun, b. B., Kyteipes, A. E. Koppo3us u 3amura MeTauioB B BOJHBIX CpeAax :
npakTUKyM. - 2021-03-01; Koppo3us u 3amura METaioB B BOAHBIX cpenax. - Mocksa: M3narensckuii Jlom
MUCuC, 2005. - 102 c. - Texcr : onekrponnsii // IPR  BOOKS [caiit]. - URL:
http://www.iprbookshop.ru/56075.html

3. Bunorpagosa C. C., KaiinpuxoB P. A., XypasneB b. JI. Pacuer nokazareneli koppo3uM METauIOB U
napaMeTpoB KOPPO3HOHHBIX CUCTEM : yueOHoe rmocobue. - Kazanb: Kazanckuil HayyHO-HCCIe10BaTeNbCKUI
texHonornuecknii yauBepcurer (KHUTY), 2013. - 176 c. - Tekcr : osnekrponsbii // ObC
«YHUBEpCUTETCKAS OunbIMoTeKa OHJIANH» [caitT]. - URL:
http://biblioclub.ru/index.php?page=book&id=258747

6.3 Meroauueckue pa3paboTKH:

1. Anexuna O.B., Bepsexuna H.B. W3yueHne KHHETHMKH OJJIEKTPOAHBIX MPOIECCOB  HA
noTeHocrare-ragpBanocrare [PC-Pro : wmetox. ykasanuss Kk 7a00p. MPaKTHKyMy IO XHWMHY.
COTIPOTHUBJICHUIO MAaTEPHAJIOB U 3aIlIUTE OT Koppo3uH. - Tam6oB: M3a-so TI'Y, 2010. - 25 c.

6.4 VHbIe NCTOUHMKMU:

1. YHuBepcureTckas OMOIMOTEKa OHJIAMH: ANEKTPOHHO-OMOIOTeYHas cucteMa - http://www.biblioclub.ru
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. DnexTpoHHas OMOIMOTEKa y9eOHUKOB JUTsl BY30B - http://4du.ru/

5. yueOHbIEe MaTepuaibl Ha caiite xumudeckoro ¢akynsrera MI'Y - http://www.chem.msu.su/rus/chemistry

7. MaTepuaibHO-TeXHHYECKOe o0ecnedeHue U CHUIIMHBI, IPOrPpaMMHOe odecrieveHne,
npodeccuoHaIbHbIe 0a3bI JAHHBIX U HHPOPMAIIMOHHBbIE CTIPABOYHbIE CHCTEMbI

I[JIH MMPOBCACHUA 3aHATUN 110 JUCHUITIINHE HGOGXO,Z[I/IMO CJICAYIOIICC MAaTCpUAJIbHO-TCXHUYCCKOC
OGCCHC‘-IGHI/ICZ yqe6HHe AyauTOpruu Jid TIPOBCACHUA 3aHATUN JICKIUOHHOI'O M CCMHUHAPCKOT0 THIIA,
IPYIIIOBbIX M HHIUBHUIYaJIbHBIX KOHCYJIBTALMM, TEKYyLIEr0 KOHTPOJIA M IIPOMEXKYTOYHOM arrecTalud,
IIOMCIICHUSA OJIs1 CaMOCTOSITEIILHOU pa6OTI:I.
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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).

JInnieH3MOHHOE U CBOOOHO pacipoCTpaHsIeMoe IPOrpaMMHOE 00ecTIeueHHe:
Onepanuonnas cucrema Microsoft Windows 10

Microsoft Office [Ipodeccuonanbusiii moc 2007

Abby FineReader 10.0

7-Zip 9.20

[Tpodeccuonanpubie 6a3bl JaHHBIX U MH(POPMAITMOHHBIC CITIPABOYHBIE CUCTEMBI:
1. FOpaiit: anexTponHo-6nbnuoreunas cucrema. — URL: https://urait.ru
2. llndposoii oobpazosarensHbIil pecypc IPR SMART. — URL: http://www.iprbookshop.ru

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

4. Hayunas snextponHas oubnunoreka «KubepJlennnka». — URL: https://cyberleninka.ru
5. Hayunas snexrponnas 6ubnuoreka eLIBRARY.ru. — URL: https://elibrary.ru
6. ObC «YHuBepcuretckas 6nbnuoreka onnain» . — URL: http://www.biblioclub.ru

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

B3aumoneiicTBue mpernomaBaTenss M CTy[JEHTa B Ipolecce OOy4eHHUs OCYLIECTBISETCS MOCPEICTBOM
MYJIBTUMEUMHBIX, THIIEPTEKCTOBBIX, CETEBBIX, TEICKOMMYHHUKAIIMOHHBIX TEXHOJOTUH, HUCHOJIb3YEMBIX B
ANIEKTPOHHOH MH(OPMAIIMOHHO-00pa30BaTEILHON CPEie YHUBEPCUTETA.



