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®OHJIA OLIEHOYHBIX CPEJACTB IO YYEFHOM JUCIAILINHE

«Koppo3us 1 3aIuTa 0T KOPPO3HH»

(HaMMEHOBaHUE IUCLUIUINHBI)

K =
Ne Kountponupyembie pasaennl (TeMbl) O/l KOHTpOIPYEMOU HaumeHoBaHne
n/n AUCTUTLTHHBI KOMMETEHIIH OIIEHOYHOT0 CPECTBA

(WM ee YacTH)

. Beenenue. Henn u 3a7a4u OLIK.7 O6cysxene
' JIUCHUTUINHBI : COOOIIeHH it

OCHOBHBIC TIOHSATUS O BHEIIHEH |
BHYTPEHHEN KOppO3Uu O6cyxnenne
2. TpyOONIPOBOJIOB M METOJbI 3AIIUTHI OIIK-7 COO0LICHNH
UX. bimi-onpoc
3 Bnytpennss KOppOo3us OLIK.7 O6cysKeHHe
| TpyOOTIPOBOI0B COOBmeH i
. DakTopbl KOPPO3UOHHOTO OLK.7 O6cyskeHne
. paspyuieHus TpyOonpoBOI0B - COObIICHNI
5 3ammuTa } TpYyOOIIPOBOJIOB oT OLIK.7 O6cysKeHHe
. BHYTPCHHCH KOPPO3UH 3 COOBIIEHNI
3amuTa TPYOOIPOBOJOB OT BHEIIHEH OO6cyxnenne
6 KOpPPO3UH OIIK-7 cooOmIeHun i
bim-onpoc

NEPEYEHDb OIIEHOYHBIX CPEJACTB
Ne | HaumeHoBaHHe KpaTkasi xapakTepucTuKa IIpencraBiaenue
n/m| OIEeHOYHOTo OIIEHOYHOT0 CPeCcTBA OII€HOYHOT0
cpeacTBa cpeacTBa
B doHze
1 | bruy-onpoc CpencTBo KOHTPOJIS YCBOGHUS y4eOHOTO Bompocsr o Temam /
MaTepuasa TEMBI, pa3/iena Wi Pa3aelioB paznenam
JUCHUITIIMHBI, OPraHN30BaHHOC KaK JUCHUITIINHBI

yaeOHOE 3aHSATHE B BUJE COOECEIOBAHMS
rpenoaaBaress ¢ 00yJatonUMUCS

Obcyarcoenue
coobuenue

[IpoaykT camocTosTeNnsHON PaOOTHI CTYyIEHTA,
MIPEACTABIISIFOIIIN COO0M MyOIUIHOE BEICTYIIIICHUE
[To penreHuto onpeneaeHHON yaeOHO- MPAKTHIECKOH,
y4eOHO-UCCIIEA0BATENBCKON HITH HAYYHOH TEMBI

Tembl qoKI1a10B,
CcOoO0IIeHUH




BOIIPOCHI IS BJIUL-OITPOCA
Ienn qucoUIIMHBI
3aauu JUCLUILUIMHBI
ATtMmocdepHas Koppo3us
ITouBeHHass KOppoO3us
BHyTpeHHss KOppo3usl.
XapakTep U IPUYMHBI BHYyTPEHHEW KOPPO3UU HE(PTEra3omnpoBOIOB.
3amura TpyOONpOBOIOB OT BHYTPEHHEH KOPPO3HH.
HccnenoBanue 3alMTHRIX CBOMCTB HHTHOHMTOpa -1-A.
TeopeTnueckne OCHOBBI IPOLECCA NIEKTPOXUMHUYECKON KOPPO3UH METAJLIIOB.
. @akTOpbI KOPPO3UOHHOTO PA3pPYyLICHUS TPYOOIIPOBOIOB.
. PaBHOMepHas uiu o61as Koppo3usi.
. MecTHas niam okanbHas KOppo3us
. MexXKprcTaInTHas KOPpO3usl.
. I3buparenbHas KOppo3usl.
. XUMHU4ecKasl U NEKTPOXUMHUYECKask KOPPO3U.
. Temniepatypa u pH BobI.
. CopepxaHue KMCIOPOAA B BOJE.
. [MapunansHoe naBnenus CO2.
. Munepanu3zanus BOJbI.
. {aBnienue.
. CtpykTypHas (opma MoToKa.
. buokoppo3susi.
. Texnuueckue crocoObl 3aLUThI
. TexHosornueckas 3aniura TpyoornpoBo0B
. OcobeHHoCTH KOPpO3uH TpyOOIIPOBOIOB B yciaoBHsIX 3anaaHoil Cubupu.
. PaccMoTpeHnue miana npoBeaeHus reojIoro-TeEXHUYECKUX MEPOIIPUATUI Ha npumepe YP
27. [TaccuBHBIE CIOCOOBI 3aIUTEI.
28. AKTUBHBIE CTIOCOOBI 3AIHTHI.
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Kpurtepuu oueHku (6 pamkax mexyweu ammecmayuu,)

Peecnamenmom BPC I'THTY npedycmompeno 15 6annos 3a mekywyro ammecmayuio.
Kpumepuu oyenxu paspabomanvl, ucxoos us paszoenenus 6annos. 10 6annog 3a oceoeHue
meopemu4ecKux 60npoco8 OUCYUNIUHGL, 5 6ANI06 — 3a GbINOIHEHUE NPAKMULECKUX 3A0aHU.

Kpurepun onieHKH 0TBETOB Ha TeOPEeTHYECKHE BONPOCHI:

- 0 6annoe evicmasnsiemca cmyoeHmy, eciu 0aH HenoaHwlll omeem, MPENCTABIIONINN coOO0M
pa3pO3HEHHBIC 3HAHUS 1O TEME BOIPOCA C CYIIECTBEHHBIMH OIIMOKAMH B OIPEICICHUSX.
[IpucyrcTByIOT (PparMeHTapHOCTh, HEJIOTHYHOCTh H3JOKeHHs. CTyIeHT HE OCO3HaeT CBA3b
JAHHOTO TIOHSTHSI, TEOPUHU, SBIEHUS C APYTMMH OOBEKTaMH JUCHUILTUHBIL. OTCYTCTBYIOT
BBIBOJIbI, KOHKPETHU3AILIMSI M JOKA3aTeIbHOCTh U3JIOKeHUs. Peub HerpamoTHasi. JlonoTHUTEIbHBIC
Y YTOYHSIOIINE BOTPOCHI MPETogaBaTes He MPUBOAIT K KOPPEKIIMU OTBETA CTY/ICHTa HE TOJIHKO
Ha MIOCTaBJIEHHBIM BOIPOC, HO U Ha APYTUe€ BOMPOCHI JUCIUTIIIUHBI.

- 1-2 6annoe evicmasnsemcsa cmyoenHmy, eciu 0aH HeOOCHAMOYHO NOJHbLIL U HedOCAMOYHO
paszeepuymoiti  omeem. JlorMka ¥ TOCIIEAOBATEIBHOCTh W3JI0KECHUS HWMEIOT HapYIICHUS.
JlonymieHbl OMIMOKH B PACKPBITUH TOHATHM, YNOTpeOiieHuH TepMUHOB. CTYJICHT HE CIIOCOOCH
CaMOCTOSITENIbHO BBIJCIIUTh CYIICCTBEHHBIC M HECYIICCTBCHHBIC NPU3HAKH M TPUYMHHO-
CII/ICTBEHHBIE CBSI3U. CmyoeHm Modicem KOHKPemu3uposams 0000ueHHble 3HaHUs, 00KA3A48 Ha



NpUMepax ux OCHOBHblE NOJIOHCEHUsL MOAbKO C NOMOWbIO npenodasamerns. Peuesoe oghopmnenue
mpebyem nONPagox, KoppeKyuu.

- 3-4 o6annos evicmagnaemcsa CcmyoeHmy, eciu OaH NOJHLIU, HO HeOOCMAMOYHO
NOCIe008aMENbHbIN OMEem HA NOCMABIEHHbIN 60NPOC, HO IPU STOM II0KA3aHO YMEHHUE
BBIICTIUTH CYUIECTBEHHbIC W HECYIIECTBEHHBIC NMPU3HAKK M NPUYHMHHO- CJIEJCTBEHHBIC CBS3H.
OTBeT JOTMYEH W U3JIOKEH B TEPMHUHAX Hayku. Moeym Ovimb Oonywenvi -2 owubku 6
onpeoeneHuy  OCHOBHLIX  NOHAMULL, ~ KOMOpble CMyOeHm  3ampyoHAemcs  UCNpasumb
CAMOCMOAMENbHO.

- 5-606annoe evicmaenaemca CmyoeHmy, eciu OaH NOJHbIU, pPA36epHYymMbulil omeem Ha
MOCTaBJICHHBI BOMPOC, TMOKAa3aHO YMCHHE BBIJACIUTh CYIICCTBEHHBIE U HECYIICCTBCHHBIE
MPU3HAKU, MPUIMHHO- CIIEJICTBEHHBIC CBsi3U. OTBET YeTKO CTPYKTYpPUPOBAH, JIOTHUYEH, U3JI0KEH
B TepMUHaX Hayku. OOHAKO OOnyweHvl He3HAuYumenbHble OWUOKU UL HedoYembl,
ucnpasieHmvie Cmyo0eHmom ¢ NOMOUbIO «HABOOSUUXY BONPOCO8 NPEeno0aA8amels.

- -8 6annos evicmagnaemca cmyoeHmy, eciu OaH NOAHbIL, PA36EPHYMblU omeem Ha
IIOCTaBJIEHHBI BOIPOC, 00OKA3AMENbHO PACKPbIMbL OCHOGHbIE NONONCEHUs MeMbl; B OTBETE
IPOCIIKHUBACTCS Y€TKasi CTPYKTYypa, JIOTHUYecKas OC/Ie0BaTeIbHOCTh, OTPAXKAKOIasi CYIIHOCTh
pPAaCKpbIBAEMBIX IOHATUH, TeOpHid, sBieHUH. OTBET H3JI0KEH JMUTEPATYPHBIM S3BIKOM B
TEpMUHAX HAayKU. B omeeme oOonyujeHvl Hedouemvl, UCNPABIEHHblE CMYOEHMOM C NOMOWbIO
npenooasameisi

- 9 6annoe evicmaensemca cmyoeHmy, eciu OaH NOJHbLU, PA36EPHYMbl Omeem Ha
MIOCTABJICHHBIA  BOINPOC, IIOKa3aHa COBOKYIMHOCTh OCO3HAaHHBIX 3HaHUH 00 0OBEKTe,
JIOKa3aTeIbHO PACKPHITHI OCHOBHBIE TIOJOKEHUS TEMBI; B OTBETE IPOCICKHBACTCS YETKas
CTPYKTypa, JIOTHYeCKas [OCJIEAO0BATEIbHOCTb, OTPAXKAIOIAs CYIIHOCTh PAaCKPHIBAEMBIX
HOHATUH, TEOpUil, sIBICHUN. 3nanue 06 obvexme deMoHCmMpupyemcs Ha hoHe NOHUMAHUS €20 8
cucmeme OAHHOU HAYKU U MeNCOUCYUNTUHAPHBIX céa3ell. OTBET H3JI0XKEH JNTepaTypHbIM
A3BIKOM B TEPMHHAX Hayku. Mocym Ovimb Oonywenvi Hedouemvl 6 OnpeodeneHul NOHAmMuUL,
ucnpasnenuvie CmyoeHmoM camoCcmosamenbHo 8 npoyecce Omeema.

- 10 6annoeé evicmasnaemca cmyoenmy, eciu OaH HNOJIHGIN, PA3GEPHYMbIL Omeem Ha
IIOCTaBJIIEHHBIH  BOINPOC, IIOKa3aHa COBOKYMHOCTb OCO3HAaHHBIX 3HaHUN 00 0OBeKTe,
MPOSIBIIAIONIASCS B CBOOOTHOM ONEPUPOBAHHUH TOHATHSIMU, YMEHUH BBIJCIUTH CYIIECTBEHHBIE U
HECYIIECTBEHHbIE €r0 MPHU3HAKHU, NPUYMHHO-CIEJICTBEHHbIE CBSI3U. 3HaHUE 00 0OBeKTe
JeMOHCTpHUpYeTCcsl Ha (POHE MOHMMAaHUS €ro B CUCTEME JAaHHOW HAYKH M MEXIUCIHILTHHAPHBIX
cBsizeil. OTBeT hopMyIHpyeTCsl B TEPMHUHAX HAYKH, M3JI0KEH JIUTEPATYPHBIM SI3BIKOM, JIOTUYEH,
JI0Ka3aTesIeH, OeMOHCMpUpYyem agmopcKyro NO3UYUI0 CIyoeHma.

bannvt 3a memy 6vi600amca Kak cpeOHuil 6ann no 3a0AHHLIM CHILYOEHMY 60NRPOCAM, HeE
CUUmMan Konu4ecmeo «HAGOOAUUX) U Y OUYHAIOUWUX 6ONPOCOE.

bannwt 30 mexkyuwiyio ammecmayuio 6b1600Amca KaKk cpeOHuil 6ain no ecem memam.

Tembl /151 CAMOCTOAITEILHOTO U3YUYECHHS
1. CocrosiHMe TOBEPXHOCTH CTEHKU TpYyOBI, CompuKacaromeics c¢ HedThio (IIepoxoaras,
rJ1ajiKasi, ToJIMpOBaHHAs).
2. IlpumeHeHHME NOBEPXHOCTHO-aKTHBHBIX BEILECTB, MOJABAEMBIX, K 3a005M WJIH YCThsIM
CKBQ)KMH B IOTOK OOBOJHEHHON HEPTH
3. Bunsl u ocoGeHHOCTH aTMOC(HEPHON KOPPO3UH METAJIIOB
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BrusiHue xuMuueckux npumeceit B arMmocdepe Ha CKOPOCTh KOPPO3UU METAIIIIOB
Mexanundeckas koppo3usi. TexHHUecKue Crioco0bl 3alHTHI.

TexHonOrMYeCKas 3auTa TpyoOmpoBOIOB.

Oco0eHHOCTH KOPPO3UU METAJUIOB B BOJHBIX Cpelax

Crpecc-koppo3us I0A3EMHBIX Ia30IIPOBOIOB

MacTuuHble U30JSIUOHHBIE MATEPUAIIBI U TTOKPBITHS

. Katognas 3ammra HapyXKHOW MOBEPXHOCTH MOJ3EMHBIX M IOJBOJHBIX TPYOOIPOBOJIOB

BHCIITHMM TOKOM

Ilepeuens TeM 1uis pedpepara
XapakTep U IpUYUHBI BHYTPEHHEH KOPPO3UU HE(PTEIPOBOIOB.
XapakTep U IPUYUHBI BHYTPEHHEN KOPPO3UH Ira30IpOBOIOB.
3ammra TpyOONpOBOIOB OT BHYTPEHHEH KOPPO3HH.
WMHru6uropsl, npuMeHsieMble 1J1s1 3aIlIUThl TPYOOIPOBOJIOB OT BHYTPEHHEH KOPPO3UH.
HccnenoBanue 3alIMTHBIX CBOMCTB HHTHOUTOPA.
DeKTpOXUMHUECKas 3aIuTa He(hTeIpPOBOIOB.
AHOJHAs ¥ KaToHAsI 3alIUTa HEPTEIIPOMBICIOBOTO 000PYIOBAHHUS.
MacTuuHble 30 MOHHBIE MaTEPHUAIIBI U TIOKPBITHS
Karonnas 3amura HapyXKHOM HOBEPXHOCTH IOJ3EMHBIX M IOABOJIHBIX TPyOOIpPOBOAOB
BHEITHUM TOKOM

. 3alIUTHOE MOKPBITHE MOA3EMHBIX TPYOOIIPOBOJIOB
. 3alIUTHOE NOKPBITHE HA3eMHBIX TPYOOIIPOBOJIOB

. Koppo3us TpyOonpoBo10B B BOJHBIX Cpelax

. ATMOcdepHast Koppo3usi TpyOOIIPOBOJIOB

Y4eOHo-MeTOAMUYECKOE 0OOeceuyeHue NJIs1 CAMOCTOATEeIbHOH PadoThl CTYAEHTOB
baxmar ['.B. ChopaBouyHWMK WHXXEHEpa 1O JKCIUTyaTallid He(Tera3ompoBOOB U
MIPOYKTOMPOBOAOB [ DIEKTPOHHBIN pecypc]: yueOHo-npakTuueckoe nmocodue/ baxmar I'.B.,
BacunseB I'.I., borarenkoB H).B.— DOnekTtpoH. TekcToBblie naHHble.— M.: HHpa-
Wuxenepust, 2006.— 928 ¢.— Pexum noctyna: http://www.iprbookshop.ru/15715.html.
3unoBseBa JI.M. COop, TpaHCHOPT U XpaHEHHE HEPTH HA MPOMBICIAX [DIEKTPOHHBIN
pecypc]: ydeOHoe mocobmue/ 3unoBheBa JI.M., KonomamoBa JI.H., Bepucokun A.b.—
OnexTpoH. TekcToBble pgaHHble.— CtaBpononb: CeBepo-KaBkaszckuil —¢denepanbHblii
yuauBepcureT, 2017.— 230 ¢.— Pexxum poctyna: http://www.iprbookshop.ru/75593.html.
[IpumeHeHHe  MOBEPXHOCTHO-AaKTHUBHBIX  BEUIECTB B  Ipoleccax IOATOTOBKM U
TPaHCHOPTUPOBKH HepTH [DnexkTpoHHBIH pecypc]: Monorpadus/ H.}O. bamxupuesa [u
op.]—  OnekTpoH. TekcToBble JaaHHble.—  Kaszanb: KazaHckuil  HalMOHAJILHBIN
UCCIIeIOBATEIbCKUI TeXHOMOrn4eckuil yHuepcurer, 2016.— 168 c.— Pexum nocryna:
http://www.iprbookshop.ru/62245.html.

HIunrapkuna O.B. Koppo3us u 3amuTa HapyKHON MOBEPXHOCTH CTAJIbHBIX TPYOOIPOBOJIOB
B NMPUPOJHBIX cpenax: yueOHoe mocooue / O. B. lllunrapkuna, A. b. JlanteB. —Mockaa,
Bonorga: Undpa-Unxenepus, 2022. —288 c¢. — ISBN 978-5-9729-1008-3. — Tekcr:
anektponnsld // Ludposoit obOpazoBarenvHblii pecypc [PR SMART: [caitit]. — URL:
https://www.iprbookshop.ru/124193.html.

Amnran P. Koppo3ust u 3ammra ot koppo3uu: ydedbHoe mocooue / P. Anran; meperox A. JI.

KanamnukoB. — 2-e¢ uzn. — Jonronpyansiit: U3natensckuii JJom «MaTennexkry», 2014, —
343 c¢. — ISBN 978-5-91559-186-7. — Tekct: onekTponHblii // Iludposoit
o0pa3oBaTeNbHbII pecypc IPR SMART: [caiiT]. — URL:

https://www.iprbookshop.ru/103482.html.
Cunanu, U. JI. Koppo3us u 3amuTa oT Koppo3uu : kKoHcnekT jekiuit / W. JI. Cunanu, T. B.
Jlogsiruna. — Ilepmp : TlepmMckuil HaIMOHAIBHBIN UCCIAEAOBATEIBCKUN MOJUTEXHUYECKUM

yauBepcuret, 2014. — 132 c. — ISBN 978-5-398-01245-3. — TekcT : 27€KTPOHHBIN //
5
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[MudpoBoii  obpazoBatenbhbiii  pecypc PR SMART : [caiir]. —  URL:
https://www.iprbookshop.ru/110509.html.

Teopuss MU TEXHOJIOTHS 3JICKTPOXHMMHUYECKHX METOJIOB 3aIlUTHl OT KOPPO3HH : Y4eOHO-
Meroandeckoe nocooue / O. B. Spocnasuesa, B. M. Pynoii, H. 1. Ocranun [u np.] ; mox

penakmueir A. b. JlapunneBa. — ExarepunOypr : Ypanbckuii deaepanbHblii YHHBEPCUTET,
OBC ACB, 2016. — 96 c¢. — ISBN 978-5-7996-1754-7. — TekcT : 3IEKTPOHHBIA //
[MudpoBoii  obpazoBarenbHbiii  pecypc PR SMART : [caiir]. —  URL:

https://www.iprbookshop.ru/65991.html.

IlepeyeHb MpaKTHYECKUX 3AHATUI

[Touck u nzyuenne CHull no koppo3uu u 3amure 0T KOPPO3HH.

Paccmotpenue U cxemarusanusi BUAOB KOPPO3UU TPYOONMPOBOJOB U METOJbI 3ALUTHI UX.
Pelenne TUIIOBBIX 3a4a4.

ITocTpoeHne nauarpaMm BHYTPEHHEW KOPPO3MM MO NPOMBICIOBBIM JaHHBIM. Pelienue
TUIIOBBIX 3aa4.

Pacuer ckopocTy BHYTpEeHHEH KOPPO3HH MTPH PA3IMYHBIX arpECCUBHBIX (aKTOpax.

CnocoObl TO/Ja4Ml WMHTHOUTOpa B CKBAXHHBI M TEXHOJOTHS OOpaOOTKH MOJI3EMHOTO
000pyI0BaHUs.

CnocoObl  mojgaud MHTUOMTOpa M TEXHOJOTUs 00paboTKa  BHYTPHUIIPOMBICIOBBIX
TpyOOTIPOBOIOB.

Bupl 32U THRIX TOKPHITUN TPYOOIIPOBOIOB.

Bomnpocsl k nepBoii py0e:xkHO# aTTecTalluN

[lenu u 3ana4u TUCHUATIIMHBI

ATMmocdepHas Koppo3us

ITouBeHHass KOppoO3uUs

BHyTpeHHss KOoppo3us

XapakTep U IpUYUHBI BHYTPEHHEH KOPPO3UH HE(PTEra3onpoBo10B

3amura TpyOONpOBOAOB OT BHYTPEHHEH KOPPO3UH

UccnenoBanue 3anuTHBIX CBOMCTB nHrnoutopa N-1-A

Teopernueckre OCHOBBI IPOLECCA MIEKTPOXUMHUYECKON KOPPO3UU METAILIOB
®akTopbl KOPPOZUOHHOTO pa3pylLIeHHs TPyOOIpOBOIOB

. PaBHOMEpHas koppo3us

. O6m1as koppo3us

. MecTtHas koppo3us

. JloxanpHast KOppo3ust

. MexkpucTammuTHass Koppo3us
. I3buparenpHas Koppo3ust

. X¥MHUecKasi KOppo3Hsi

. DIEKTPOXUMHUYECKAsT KOPPO3HS

O0Opa3sen aTTeCTAIMOHHOI0 OMJIEeTAa
ArtrectanmonHsbii omter Ne 1

BnyTtpeHnHss koppo3us.
PaBHOMepHast koppo3us.
XuMuyeckasi Koppo3usl.
DIIEKTPOXUMHUYECKAsT KOPPO3US

OIvH MpaBHIIBHEIN OTBET — 5 Oasuia.
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Bomnpocskl Kk BTOpoii py0e:kHOM aTTecTallMU
Temmeparypa Kak oJuH U3 (HaKTOPOB KOPPO3UOHHOTO pa3pylIeHUs TPyOOIIPOBOAOB
pH Boab! kak ouH U3 HaKTOPOB KOPPOIUOHHOTO pas3pylIeHUs: TpyOOIpoOBOIOB
Conepxanue KHUCIOpPOAa B BOJE KaK OAMH M3 (PAKTOPOB KOPPO3MOHHOTO DPa3pyLICHHS
TpyOOIIPOBOIOB
[Maprmansnoe paBnenns COz kak oAuMH U3 (AKTOPOB KOPPO3HMOHHOTO pa3pylICHUsS
TpyOOIIPOBOIOB
Munepanuzanus BoJbl Kak OJJ1H U3 ()akKTOpOB KOPPO3HUOHHOTO pa3pyIIeHUs TPyOOIIPOBOIOB
JlaBneHue kak ouH U3 GaKTOPOB KOPPO3ZUOHHOTO pa3pyleHUs: TpyOOIIpoBOI0B
CrpykrypHast ¢QopMa moOTOKa Kak OJUH M3 (PAKTOPOB KOPPO3MOHHOTO pa3pyIICHUS
TpyOOIIPOBOIOB
buoxoppo3us.
TexHuuyeckue crnocoObl 3aIUThI
TexHonormueckas 3amuTa TpyoonpoBo0B
OcoOeHHOCTH KOPPO3UHU TPYOOIIPOBOAOB B yCiIoBUsAX 3anaanoi Cubupu
[TaccuBHBIE CITOCOOBI 3aIIUTHI
AKTHBHBIE CTIOCOOBI 3aIIUTHI

OOpa3zen aTTeCTAMOHHOI0 OMJIeTa
ATtrectannonssii omter Ne 1
TemmnepaTypa Kak 0OJUH U3 (PAKTOPOB KOPPO3UOHHOTO Pa3pyIICHUs TPYOOIIPOBOIOB.
buokoppo3susi.
ITaccuBHBIE CLIOCOOBI 3AIUTHI.
AKTHBHBIE CIOCOOBI 3aIUTHL.

OnuH npaBUIIBHBIN OTBET — 5 Oalia.

Bomnpocsl k 3a4ery
Ienun 1 3ana4y TUCLATLINHBL

ATMmocdepHas Koppo3us

[TouBeHHas koppo3us

BnyTtpenHss koppo3us

XapakTep U IpUYUHBI BHYTPEHHEH KOPPO3UH HE(PTEra3onpoBo10B

3amuTa TpyOONpOBOIOB OT BHYTPEHHEN KOPPO3UHU

WccnenoBanue 3anuTHRIX CBOMCTB nHrnouTopa N-1-A.

TeopeTnueckne OCHOBBI IPOLIECCA NIEKTPOXUMUYECKON KOPPO3UU METAIIIIOB.
DaKkTOpbI KOPPO3UOHHOTO PA3PYLICHUS TPYOOIIPOBO/IOB.

. PaBHOMepHas uiu o01as Koppo3usi.

. MecTHas ninm 1oKanbHast KOppO3Hsl

. MeXKpUCTAIIIUTHAS. KOPPO3USL.

. I3buparenpHas KOppo3wusl.

. XuMudeckast 1 3J1eKTpOXUMHUYECKas KOPpOo3usl.
. Temniepatypa u pH BoJbI.

. Cozeprxanue KUCI0poaa B BOJIE.

. ITapunansHoe naBnenus CO2

. MuHepanu3anus BOJbI.

. BnusiHue naBneHus Ha CKOPOCTb KOPPO3UH.



20. CtpykTypHas (popma moToka.
21. Buokoppo3usl.
22. TexHuueckue CrIoco0bl 3aIUTEI
23. TexHonmoruveckas 3aIuTa TpyoonpoBoI0B
24. OcoOeHHOCTH KOPPO3UHU TPYOOIIPOBOIOB B YCIOBUAX 3anaanoii Cubupu.
25. PaccMoTpeHue 11aHa mpoBeIeHHsI Te0I0r0-TEXHHUECKUX MepOonpusaTHii Ha mpumepe YP.
26. [TaccuBHBIE CIOCOOBI 3aIUTEI.
27. AKTUBHBIE CIOCOOBI 3aIUTHI.
Oo0pa3zen Ouiera Ha 3a4ueT

I'po3HeHckmii rocy1apcTBeHHbIH HePTAHON TeXHUYECKUA YHUBEPCUTET MM.AKa/l.
M. A. MuLIMOHIIMKOBA
HNucruryTr "HedTH M raza"
I'pynna "HP-23-2"  Cemectp "8"
JucnunimHa "Koppo3us u 3ammra ot koppo3un'

Buier Ne 10
1. MexkpucTamuTHas: KOPpO3Hs
2. MecTHast U JIOKajabHast KOPPO3US
3. AKTUBHBIE CTIOCOOBI 3aIIUTHI
Moanuch, npenoxaBareis IMoanucek 3aBeayrouiero kageapoi

Kpurtepun oneHkn 3HaHMI NPU IpUeMe 3a4eTa

- He 32a4YTEHO BbICTABIISICTCSA aCIUPAHTY, €CIU JaH HE MOJHBIM OTBET, MPEICTaBIISIOMINI
co00i1 pa3po3HEHHBIE 3HAHUS 10 TEME BOMPOCa C CYIIECTBEHHBIMU OIIMOKAMH B OMPECIICHUSX;
MPUCYTCTBYIOT (parMEHTapHOCTb, HEIOTUYHOCTh W3JIOKEHHUS; aCUPAHT HE OCO3HAeT CBA3b
JAHHOTO TOHSTHS, TEOPUU, SIBICHHUS C JPYTUMH OOBEKTaMH JUCHUIUIMHBI; OTCYTCTBYIOT
BBIBOJIbI, KOHKPETH3ALKs U JOKA3aTEIbHOCTD U3JI0KEHUS; PEUYb HE TPAaMOTHAsI; JOIOJHUTEIIbHBIE
Y YTOUHSIOIIME BOIPOCHI MpPEnojaBareiis HE MPUBOIAT K KOPPEKIMM OTBETA ACHUpPAHTa HE
TOJIBKO Ha MOCTAaBJIEHHBIA BOMPOC, HO U HA JIPYTHU€ BOMPOCH! JUCHHUIUINHBI;

- 3a4YTEHO BBICTABIIACTCS ACHUPAHTY, €CIAW JIaH IOJHBIA pa3BEPHYTHI OTBET Ha
MOCTABJICHHBIM BOMPOC; TIOKa3aHA COBOKYMHOCTh OCO3HAHHBIX 3HAHUH 00 OO0BEKTE;
JIOKA3aTeJIbHO PACKPBITBI OCHOBHBIE TOJIOKEHHS TEMbI; B OTBETE NPOCIEKUBACTCA YETKAsS
CTPYKTypa, JIOTMYECKas TMOCIEI0BATEIIbHOCTh, OTPaXarollass CYIIHOCTb PacKpPbIBAEMBIX
MOHSITHI, TEOPHId U SBIEHUN; 3HaHHE 00 00BEKTEe AEMOHCTpUpYETCs Ha (hOHE MOHMMAHHUS €T0 B
CHUCTEME JIaHHOW HAayKM W MEXIUCUUIUIMHAPHBIX CBs3ei; OTBET M3J0KEH JIUTEepaTypHbIM
S3BIKOM B TEPMHHAX HAyKH; MOTYT OBITh JOMYIIEHBl HEMOYETHl B OMNPEACTCHUN MOHITHIA,
HCIIPABJIEHHBIE aCIIUPAHTOM CAMOCTOSITENBHO B IPOLIECCE OTBETA.

Texkymuii KOHTPOJIb

Tema: PaccMoTpeHue u cxeMaTH3anusi BUI0B KOPPO3uHM TPyOONIpoBOI0B
Koppo3sueii (ot naT. «corrosio» — «pa3zbelaHue») METAIJIOB HA3bIBACTCS pa3pyIIeHUE UX

MOBEPXHOCTH B PE3YJIbTATE OKHUCISIONIETO BO3JICHCTBUS OKpYXarmied cpeasl. B mponecce
OKCIUTyaTalli METAJUTMYECKUX MAaruCTPalbHBIX M IPOMBICIOBBIX TPyOOMpPOBOAOB BCETIa
MPOUCXOIUT KOPPO3usi ¢ 00pa3oBaHUEM U Pa3BUTHEM ASPEKTOB MO BO3JACHCTBHEM BHEUTHUX U
BHYTpEHHUX (AKTOpPOB (BO3JIEHCTBHE KOPPO3MOHHON CpPEIbl, CTATUYECKHX W JUHAMHYECKUX
HANpsDKEHUH, TemmepaTypsl W T.JA.) W, Kak CIEACTBHE, WX paspyuieHue. Koppo3moHHoe
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COCTOSTHUE TPYyOONpPOBOJIOB OMpENEsieTcss CTENEHbI0 KOPPO3MOHHOTO BIMSHHA HAa HUX
OKpYXKaroIllel Cpelibl U YPOBHEM 3aLIUTHI OT ATOIO BIUSHUS.

CrenieHb KOPPO3MOHHOTO BIMAHUS HanOojee OOBEKTUBHO OIpPENeNsieTcss CBOOOIHOM
CKOPOCTBIO pOCTa KOPpPO3HOHHBIX TOBpexaeHud (VKopp), u3MepseMoil B  MM/TOZ.
MHoroo6pa3ue npupoJHO-KIMMaTHYECKUX ycaoBuil PO coznaet mupokuii quana3zoH cKopocTen
MOYBEHHOM HapyxHOU Kopposuu: ot 0,25 - 0,3 Mmm/rox B paitoHax Cubupu u Ilpunonspes a0
0,8-1,2 mm/rox B rokHBIX perronax P® u Ha KaBkaze. ®akTopamu JOMOTHUTEIHHOU OMTACHOCTH
SIBJISIFOTCSI 3HAYUTEbHBIC OJIY)KIaroIiue TOKu (CKopocTh pocta aedexrtor: 0,1....10 mm/ron) u
WHAYKIHOHHAs Koppo3us (ckopocth pocta aedekrton: 0,05....3 MM/Toa) B NPOMBIILICHHBIX
paifonax ueHTtpanbHO Poccun. CKOpPOCTh pocTa KOPPO3HOHHBIX Je(EKTOB B pe3yibTare
MHUKPOOHOJIOTHYECKON HapykHOW Koppo3uu coctasiser 0,1...1,5 mm/roa. B nenom, HapyxHyto
KOPPO3MOHHYIO ~ OMAacHOCTh JJsi OO0BEKTOB HedrerazoBoro komiuiekca P®  MoxHO
XapaKTepU30BaTh CpPEIHEH CKOPOCThIO paspyiieHus TpybompoBomoB B 0,4....0,7 mm/ron.
CkopocTb pocTa BHYTPEHHHUX KOPPO3HOHHBIX J1€(EKTOB  CYHIECTBEHHO  IPEBBIIIAET
BbIIIIEYKa3aHHbIEe U(PBI U MOKET cocTaBiATh A0 10 mm/roa. CyliecTBeHHOH O0COOEHHOCTHIO
TpyOOINPOBOIOB SABJISETCS TO, YTO JUISI HUX OMACHO IMOSBJICHHE JIa)Ke CAaMOr0 MEJKOTO CKBO3HOTO
MPOPKaBIEHUS, HAPYIIAIONIETO UX Te€PMETHYHOCTh. Y TPYOONPOBOIOB MPU ITOM BO3HHUKAIOT
00JbIINE YTEUKH TPAHCHIOPTHUPYEMBIX MPOAYKTOB, BBI3BIBAIOIINE OMACHOCTh JJI OKPYXKAIOLIeH
Cpe/ibl, @ MHOI/Ia U ONAaCHOCTh CEPhE3HBIX aBapUil BIJIOTH IO B3PHIBOB.

VYka3aHHbIE CKOPOCTH pocTa OOYCIIOBJIEHbI IPOTEKAaHHMEM HECKOJbKUX BHUJOB
KOPPO3UMOHHBIX IIPOLECCOB, pa3JIMYAIOIIUXCAd MEXIy COo00M 10 MEeXaHM3My HpPOTEKaHUS:
XUMHUYECKasi KOPPO3HUs, NEKTPOXUMUYECKAsT KOPPO3USI U KOPPO3HMOHHOE PACTPECKHMBAHUE O]
HaAIPSDKEHUEM.

XuMuyeckass KOppO3usi METAJIOB - 3TO TEeTEPOreHHOE B3aMMOJICHCTBHE MeTauia ¢
KOPPO3UOHHON Cpelod, MPU KOTOPOM OKHCIEHHWE MeTajula M BOCCTAaHOBIIEHHE OKHUCIUTEIs
MPOUCXOIUT OJHOBpEMEHHO. JIBIKyIel CHIION mpoliecca XMMHUYECKOH KOPpPO3UU SBIISETCS
yMEHbIlIeHnEe 001ell CBOOOIHON SHEPruu CUCTEMBl OKHMCIUTENIb-BOCCTAHOBUTENbL BCIEACTBHE
NpOTEeKaHus XMMHUYecKoil peakuuu. Haubonee pacrnpocTpaHEHHBIM BHJIOM XUMHYECKON
KOPPO3UH SBJISIETCSI KOPPO3US METAIIOB B ra3ax, 0COOEHHO MPH MOBBIIIEHHBIX TEMIIepaTypax.

Ha  oObexkrax  HedrerazoBoro KomIuiekca  Hambojee  4YacTO  BCTpedaercs
NIEKTPOXMMHUYECKAss KOppo3us. [IpMuMHOM mNpOTEeKaHUs JNAaHHOTO IIpoliecca  SBISETCS
BO3HMKHOBEHHE Ha MOBEPXHOCTU METajla, CONMPHUKACAIOIIEroCs C 3JIEKTPOIUTOM, OOJIBIIOTO
KOJIMYECTBA KOPPO3UOHHBIX IaJIbBAHUYECKUX JIEMEHTOB. BOZHUKHOBEHNE TaKUX KOPPO3HOHHBIX
HJIEMEHTOB BbI3BAHO PA3JIMYHBIMU BEJIMYMHAMH COOCTBEHHBIX IOTEHLUAIOB OTENbHBIX
Y4acCTKOB [TOBEPXHOCTH MeTalljia.

OTO0 pasznuuMe MOTEHLUMAJIOB Ha IIOBEPXHOCTHM MeTaula oOOyCIIOBIMBAETCS Kak
BHYTPEHHUMH, Tak M BHeIHUMH (¢akropamu. K uuciy BHyTpeHHUX (DaKTOPOB OTHOCSTCS:
IpUpoJa MeTala, €ro KpHUCTaUIMYECKOEe CTPOEHME, HaJuuhe BHYTPEHHMX HaIpsDKEHUH,
TeMIIepaTypa, pa3JInyHbIi XapakTep 00pabOTKH MOBEPXHOCTH METaJUIa, HAINYME 3arpsi3HEHUN B
Metayule (cerperanuu, Oulak W T. A.). K uucny BHemHuX (akTopoB, BIUSIOMIMX Ha
BO3HUKHOBEHHUE PA3JIMYHBIX NOTEHIMAJIOB Ha MOBEPXHOCTH METAJUIA, OTHOCSITCS: NMPHUPOAA U
KOHLEHTpALUs JJEKTPOJINTA, €r0 TEMIEpaTypa, CKOPOCTh ABMXKEHMSI, TOCTYI OKUCIIHUTEIEH K
MOBEPXHOCTU MeTaula. B pe3ynbTare HaIU4usl pa3HbIX MOTEHIIMAJIOB HA MOBEPXHOCTH MeTaiia
o0Opa3yeTrcs KOPPO3HOHHBIM TajJbBaHUYECKUIl JJIEMEHT, B IEeNH KOTOPOro BO3HUKAET
ANEKTPUYECKUN TOK.



BH /bl

KOPPO3HH
Hapy:iian kopposns BuyTpeinissa kopposus
e Iousennas DNEKTPOXHUMHUCCKAA [
= Arvocthepras Mukpobuonorisicckas XHMHYCCKAR e
Koppoznonnoe
-+ Muxpobnonoruieckasn PACTPCCKHBAHNE TIOT [«
HATIPAKCHUCM

Koppo3snonnoe
-»  pacTPeCKHBaHHE MO
HATIPAHCHHCM

F»  DACKTPOKOPPO3HA

e MnayknonHas

BaxHoli 0COOEHHOCTBIO KOPPO3HOHHOTO TPOIIEcca SBISETCS TO, YTO Pa3pyLICHHUS MpPH
3JIEKTPOXUMHYECKOW KOPPO3UU NMPOUCXOJAT TOJBKO HA aHOAaX, B TO BPEMs KaK Ha KaToaax
MPOUCXOAUT MPOLECC ACTOISIPU3ALNU U Pa3pyILLICHUE METajlla HE UMEET MECTa.

Koppo3uonnoe pactpeckuBanue mnoj HanpsbkenueM (KPH) Tpy6 B moasemHbIX
TpyOOmnpoBOJax SABISIETCS OAHON U3 (HOpM MHULMUPYEMBIX BHEIIHEH cpenoi paspyuienuid. Ero
OTIPEAEIAI0T, KaK MaKpOXPYIKOE pa3pylleHHE, pa3BUBAIOIIEECS B PE3yIbTaTe OJJHOBPEMEHHOTO
BO3JICUCTBUS HAa METal KOPPO3UOHHOW Cpelbl U PaCTATMBAIOIIMX HaIpsDKeHUH. B otnnuame ot
BO3JICUCTBUST 00mIe W JokanbHOM koppo3un KPH mnpuBoaut Kk CHUXEHUIO Hecyen
CIOCOOHOCTH, KaK MPaBHIIO, 0€3 CYIECTBEHHOTO0 U3MEHEHHUS TOJIIUHBI CTEHOK.

B T0 xe Bpems, ans 0OBEKTOB He(TErazoBOoro KOMILIEKCAa HambOIee eCTECTBEHHO
KJIaccu(UIUPOBaTh MPOLECCHl KOPPO3UOHHOTO pa3pyllIeHUs] Ha MPOTEKAIOLINEe Ha HAPYKHOU U
BHYTPEHHEH MOBEPXHOCTH METANIMYECKOr0 00beKkTa. B 3aBUCUMOCTH OT YCJIOBUIl MpOTEKaHUS
pa3anyaroT HECKOJIbKO BHUJOB HAapy)KHOM WM BHYTPEHHEM KOPPO3UHM CTAJIBHBIX COOPYKEHUM
J00BIUM, TPAHCIIOPTUPOBKU U XpaHEHHUS HEPTH U Ta3a.

HapyxHast koppo3ust MOXKET ObITh [TO/Ipa3/iesieHa Ha:

— TOYBEHHYIO KOPPO3UIO, IPOUCXOASIIYIO B YCIOBUSIX 3aJI0’KEHUSI METAJlIa B TIOYBY;

— atMocdepHas KOppo3usi, MPOUCXOIAIIYIO B YCIOBUAX BIAKHOTO BO3/1yXa;

—  MHUKpPOOHOJIOTMYECKYI0 KOPPO3HIO, BBI3BIBAEMYIO HIIM YCHJIMBAaEMYI0 MHUKPOOpPraHU3MamH,
COJIEpKALIUMHUCS B TPYHTE;

— KOppO3MOHHOE pacTpeckuBaHue mnoxa HampspkeHueMm (KPH), Bbi3bIBaeMoe ciieqyronumu
MOCJIEA0BATENbHBIMU TIPOLIECCAMU: HABOJOPAKMBAHNE, KOPPO3HMOHHOE U MEXAaHUYECKOE
pa3pylieHne 00beKTa;
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OJCKTPOKOPPO3UIO, BbI3BIBACMYIO ITOYBCHHBIMU  IIOCTOSHHBIMU WM  IIEPEMEHHBIMU

OJTy>KIAIOIMMH TOKAaMH OT BHEIIHEr0 HCTOYHUKA;

MHIYKIUOHHYIO KOPPO3UIO, BOZHUKAIOILIYIO B PE3YJIbTATE MHAYKLIHUOHHOIO BIIMSHMS JIMHUN

JIEKTPOCHAOKEHMS HAa yYaCTKaxX UX NapaulIeIbHOrO CIE0BAaHUS U IEPECEUCHUS.
BHyTpeHHsss ~ KOppo3usi ~ COOpYXKEHHMH  He(TerasoBoro  KOMIUIEKCa  OOBIYHO

nmoapa3aAciIsi€TCs Ha CICAYIOIUE KIaCChl:

3JEKTPOXUMHYECKYIO KOPPO3MI0 B  BOAHBIX pPAacTBOPax, HMEKIIYH MECTO IpH
CONPUKOCHOBEHUH METAJLIa C IOJATOBAPHBIMU MPECHBIMU BOJAMU U BOJAHBIMU PACTBOPAMM;
XUMUYECKYIO KOPPO3UIO, BEI3BAaHHYIO MPSIMBbIM B3aUMOJEHCTBUEM METAJLIA C OKUCIIUTEIIEM;
MHUKPOOHOJIOTHYECKYIO KOPPO3HUI0, BBI3BIBAEMYI0 MHKPOOPTaHH3MaMHU, COJEPKAIIMMUCS B
TPAHCIOPTUPYEMOM MPOAYKTE;

KPH, BbI3BIBaEMOE CIEAYIOUIMMH MOCIENOBATEIbHBIMU MPOLECCAMU: HABOJIOPAXKUBAHUE,
KOPPO3HOHHOE M MEXaHUYECKOE pa3pylIeHHe 00BEKTa.
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http://transenergostroy.ru/blog/princip_vozniknoveniya_vrednogo_vliyaniya_sistem_ehz_na_storonnie_ob_ekty_ili_kak_ehz_mozhet_navredi.html
http://transenergostroy.ru/blog/priroda_vozniknoveniya.html
http://transenergostroy.ru/blog/priroda_vozniknoveniya.html

KoHTpoOJIbHO-U3MepUTeIbHbIe MATEPHAJIBI K THCIHIIIHHE
«Koppo3us u 3a1IUTa OT KOPPO3UHN»

I'po3Henckmii rocyrapcTBeHHbId HeQPTAHON TeXHUYECKUA YHUBEPCUTET MM.AKa/l.
M. . MuuiMOHIIMKOBA
Hucruryr "HedpTH 1 raza"
I'pynna "HP-23-2"  Cemectp "8"
Jucuunimua "Koppo3us u 3ammrta ot koppo3uu"
Buaer Ne 1

1. MexkpuctasiuTHas KOppO3ust

2. buokoppo3us
3. BiusiHue aBieHus Ha CKOPOCTb KOPPO3UU

HMoanmuces 3aBexyroniero kadeapoii

IMoanucs, mpenoxaBartesis

I'po3nenckmii rocyrapcTBeHHbIH He(PTAHON TeXHUYECKHII YHMBEPCUTET HM.AKA/l.
M. . MuuiMoOHIIMKOBA
HNucruryr "Hedrn u raza"
I'pynna "HP-23-2"  Cemectp "8"
Jucuunimna "Koppo3us 1 3ammTa oT koppo3uu"
Buier Ne 2

1. Lenu v 3aga4u JUCIUILTAHBI

2. UccnenoBanue 3alIMTHRIX CBOMCTB HHTHONTOpa 1-1-A

3. Texunyeckue crocoObl 3alIUTHI

Hoanucek 3aBenywuero kadeapoi

IMoagmuch, mpenogaBaresst

I'po3HeHckmii rocy1apcTBeHHbIH He(PTAHON TEXHNYECKUII YHUBEPCUTET HM.aKa/.
M. . MuuiMoOHIIMKOBA
HNucruryr "HedTH 1 raza"
I'pynna "HP-23-2"  Cemectp "8"
Jucnunimna "Koppo3ust u 3ammra or koppo3un"
Buier Ne 3

1. AKTHBHBIE CITOCOOBI 3aIIIATEI
2. XuMH4ecKasi U DJIEKTPOXUMUYECKAsT KOPPO3Us

3. buokoppo3us

Hoamuces 3aBenyrouiero kageapoiu

IHoanuck npenogasares

I'po3HeHcKkHi rocy1apCcTBEHHbIH HE(PTAHON TEXHUYECKUI YHUBEPCUTET HM.aKa/l.
M.A. MUJUIHOHIIIUKOBA
HNucruryr "HedTH 1 raza"
I'pynna "HP-23-2"  Cemectp "8"
JucnunmimHa "Koppo3ust u 3ammra ot koppo3un'
Buier Ne 4

1. BiustHue naBieHust Ha CKOPOCTh KOPPO3UH

2. CtpykTypHas Gopma MoToka
3. ConeprkaHue KUCIOPOa B BOJIE

Hoanucs npenoxaBare/is Moanucek 3aBeayouiero kapeapou
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I'po3HeHcKkHii rocy1apCTBEHHbINH HE(PTAHON TEXHUYECKUII YHUBEPCUTET HM.aKa/l.
M. A. MuIMOHIIMKOBA
HNucruryT "HedTH 1 raza"
I'pynna "HP-23-2"  Cemectp "8"
JucnunimHa "Koppo3us u 3ammra ot koppo3un'
buier Ne 5

1. 3ammra TpyOOIIPOBOIOB OT BHYTPEHHEH KOPPO3UU
2. Temnieparypa u pH BobI
3. MuHnepanu3aius BoJIbl

Hoxmucs 3aBexyrouero kageapoi

Iloanuck npemnoxaBaTest

I'po3HeHckmii rocy1apcTBeHHbIH HePTAHON TeXHUYECKUd YHUBEPCUTET MM.AKa/l.
M. A. MuLIMOHIIMKOBA
HNucruryT "HedTH 1 raza"
I'pynna "HP-23-2"  Cemectp "8"
Jucnunmimna "Koppo3us u 3ammra ot koppo3un'
Buaer Ne 6

1. MecTtHast uiv JOKaabHasi KOPPO3Hs

2. XapakTep U IpUYUHBI BHYTPEHHEH KOpPO3uH He(hTerazonpoBo10B

3. TexHosiornyeckas 3auura TpyoorpoBoO0B

Hoxnmucs 3aBexyrouiero kageapoi

IHoanuck npenogasaress

I'po3HeHckHii rocy apcTBeHHbIH HEPTAHON TEXHUYECKUII YHUBEPCUTET HM.aKa/l.
M.JI. MMJIJINOHINMKOBA
HNucruryT "HedTH M raza"
I'pynna "HP-23-2"  Cemectp "8"
Jucnunimna "Koppo3us u 3ammura ot koppo3un"
buaer Ne 7

1. CtpyktypHas popma noroxa
2. ITapunansHoe naBnenus CO2
3. Xumuueckas ¥ 3JIEKTPOXUMHUYECKass KOPPO3HUS

Moanuch, npenoxaBare/is Hoxnmucs 3aBexyrouiero kageapoi

I'po3Henckmii rocy1apcTBeHHbINH HePTAHON TEXHUYECKH YHHBEPCUTET HM.aKa/l.
M. . MuiMOHIMKOBA
HNucruryT "HedTH 1 raza"
I'pynna "HP-23-2"  Cemectp "8"
Jucnunimna "Koppo3us u 3ammra ot koppo3un'
buier Ne 8

1. TexHuueckue crmocoObI 3alIUThI
2. PaBHOMepHas uin o011as Koppo3ust
3. MecTHas niny JOKaJIbHAsI KOPPO3Us

Hoxmucs 3aBexyroniero kageapoi

IHoanucek npenogaBaress
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I'po3HeHcKkHii rocy1apCTBEHHbINH HE(PTAHON TEXHUYECKUII YHUBEPCUTET HM.aKa/l.
M. A. MuIMOHIIMKOBA
HNucruryT "HedTH 1 raza"
I'pynna "HP-23-2"  Cemectp "8"
Jucnunimna "Koppo3us u 3ammTa o koppo3un"
buier Ne 9

1. Temnepatypa u pH Bozbl
2. 3ammTa TpyOOIIPOBOIOB OT BHYTPEHHEH KOPPO3UHU

3. BHyTpeHHss KOoppo3us

Hoxmucs 3aBexyrouero kageapoi

Iloanuck npemnoxaBaTest

I'po3HeHckmii rocy1apcTBeHHbI HePTAHON TeXHUYECKH YHUBEPCUTET UM.AKa/.
M. A. MuLIMOHIIMKOBA
HNucruryT "HedTH 1 raza"
I'pynna "HP-23-2"  Cemectp "8"
Jucnunmimna "Koppo3us u 3ammra ot koppo3un'
buser Ne 10

1. MexkpucTauiuTHast KOPPO3Hs
2. MecTHas Wiv JJOKaabHast KOPPO3HS
3. AKTUBHBIE CIIOCOOBI 3aIIUTEI

MMoanucek 3aBeayrouiero kageapoi

IHoanucek npenogaBare/s
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