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1. Heab ocBOEeHUSI TUCHUTITHHBI

Ienb — popMupoBaHuE y CTYJJCHTOB HayYHBIX OCHOB XMMHYECKOI'O COIIPOTUBIICHUS MaTepHajIoB
U 3alIUTHl OT KOPPO3HH, a Takke (HOPMUPOBAHHME HAYYHOTO M MHXEHEPHOTO MOJXO0Ja K BOIpPOCaM
XMMHUYECKOI'0 CONIPOTUBIIEHUS MAaTEPHAIIOB, BBIOOPA KOHCTPYKIIMOHHBIX MaTEPUAJIOB U METOOB 3alUThI
OT KOPPO3UH MPH CO3J]aHUU U FKCIUTyaTallud XUMHUECKOTO 000pyT0BaHUS.

2. Mecto nucuuminnbl B ctpyktype OIIOIT BO

I[I/ICI_[I/IHJ'H/IHLI H IIPAKTUKH, HA OCBOCHUHU KOTOPBIX 6a31/1pyeTc;1 JaHHas1 JTUCHUIIJINHA: ((@I/ISI/IKa»,
«O01mas 1 HeopraHuveckas XuMus»; «O0I1ass XuMUYeCcKast TEXHOJIOTHS.

I[I/ICI_[I/IHJ'H/IHLI W MPAKTHUKHU, OJId KOTOPBIX OCBOCHHUC I[aHHOfI JUCHUITIINHBI HGOGXOIII/IMO KaK
npemmecTBytomee:  «Pacuer PEaKTOpOBY, «Pacuer JTMHAMAYECKOTO 000pyTIOBaHUSY,
«MojenupoBaHie M ONTHMU3AIHUS SHEPro- M PecypcocOEperarommx MpolecCOB B XUMHUECKON
TEXHOJIOTUU.

3. I[lnanupyembie pe3yJabTaThl 00y4eHUs

dopmMupyemsbie U HNuagukaropbl
KOHTpOJIUpYyeMble AOCTUKEHU S
. IInanupyemble pe3yJbTaThl 00yUeHHUs
KOMIIeTeHI[ UM KOMIIeTeH Ui
(ko1 u HaMeHOBaHue) | (KoJ M HAUMEHOBAHUE)
[1K-6 Crocob6en | T1K-6.1. Bnaneer | 3nath:
IpUHUMATh HOpPMaTUBHOMN — OCHOBHbIE  HOpPMAaTHUBHBIE  JIOKYMEHTHI,
OKOJIOTHYECKU JOKyMEHTAlUeH 10 perJaMeHTUpYoIIne Oe3onacHoe
Oe3omacHble u | 6ezonacHoMy MIPOCKTHPOBAHNE u IKCILTyaTalUIo
HKOHOMUYECKU MPOEKTUPOBAHUIO U XMUMHUYECKHUX POIIECCOB, BKJTIOYast
3 PeKTUBHBIE JKCILTyaTaluu TpeOoBaHUSl K MaTepuaiaM M 3alluTe OT
TEXHUUYECKHUE PELIEHUS | XMMUYECKUX KOPPO3HH;
npa NpOCKTUPOBAHMH | TPOLECCOB — MPUHLUIBI BEIOOpA MaTepHaioB C Y4ETOM MX
XUMHKO- XUMHUYECKOT'O CONPOTUBIICHUSI.
TEXHOJIOTMYECKHUX VMeTh:
IIPOIECCOB — HHTEPIPETUPOBATH u [IPUMEHSATD
MI0JIO)KEHNSI HOPMATHUBHBIX TOKYMEHTOB IIPU
BbIOOpE MaTepUAJIOB U METO/OB 3allUTHl OT
KOppOo3uH,;

— aHaJM3UpOBaTh TPEOOBAHUA K MaTepuaiaM B
3aBHCHUMOCTH OT YCJIOBHMM DKCIUTyaTalluu
000pyTI0BaHUS.

Biagers:

— HaBBIKAMU IIOMCKAa WU aHAM3a aKTyaJbHON
HOPMATHBHOM JOKyMEHTallMu B 0O0JacTu
XUMHUYECKON TEXHOJIOTHH;

— MeToJaMu OLICHKHU COOTBETCTBHS
MaTepHajoB TpeOOBaHUSAM 0€30MaCHOCTH U
9KOJIOTHYHOCTH.

[1K-6.2. CrniocobeH | 3HaTh:

MIPOBOUTD — OCHOBBl  DKOHOMUKHM  MaTepualoB |
9KOHOMMYECKUI KOHCTPYKIIUH, BKJIIOYAst CTOUMOCTD
pacueT HCIO0JIb3yEeMbIX MaTepuasoB, 3aTpaThl Ha 3allUTy OT
MaTepHUaJIOB u KOPPO3HHU U 3KCILTyaTallMOHHbBIE PACXO/Ibl;
KOHCTPYKIIMI B | — METOIBI OLICHKHU YKOHOMHUYECKOMI
001aCTH  XMMUYECKOH 3¢ PEKTUBHOCTH ITPU BEIOOPE MAaTEPUAIOB.
TEXHOJIOTHH




®opmMupyembie U
KOHTPOJIUpYeMble
KOMIIETeH U
(KOJ1 1 HAMMEHOBAHME)

HNuaaukaTopsl
JOCTHKEHHS
KOMIIeTeHIIHii
(KOJT 1 HAMMEHOBAHME)

IInanupyemsble pe3yJbTaThl 00yUeHHs

YMmers:
— IIPOBOJHUTH CPABHUTEJIbHBIA 3KOHOMUYECKUI

aHaJN3 Pa3JIMYHBIX MaTEPUAIIOB U METOOB
3aIUTHI OT KOPPO3UH;

pacCuUuThIBaATh 3aTpaTbl Ha MaTCpuabl U
3alIMTHBIC TMOKPBHITUS C YYETOM HX CpOKa
CITYXOBI.

Bnanets:

METOAaMU pacdeta SKOHOMMYECKOM
3¢ PEKTUBHOCTH TPU BHIOOPE MAaTEPUAIOB U
3aIUTHBIX TOKPHITHH,

HaBBIKAMH 000CHOBaHMS BBIOOpA
MaTEpHUaJIOB C yYEeTOM JKOHOMUYECKUX U
AKOJIOTUYECKUX KPUTEPHUEB.




4. CTpyKTYypa M coiep:KaHue JUCIUIIIHHBI

Bun . . ®opMbI TEKYLIETO
Mopnyas (pa3neit)| yueoHoM Haumenosanue Tem saustiii (yeouoi Cemectp Obw.em, Bbanuabl| UHTepakTUB, Y.| KOHTPOJIsl (HAMMEeHOBaHHe
padoThbI padorer) * OLIEHOYHOI'0 CpeaCTBA)
Monayas 1. Jlekl |BBenmenne B Kypc. XuMHUYECKas KOPPO3HUS. - -
«OCHOBBI TEOPUN [ Jlex2  |Xummueckas kopposns. BiumsAHHE pasiHIHBIX —~ -
KOPPO3HOHHBIX (aKTOpOB Ha XHMUYECKYIO KOPPO3HIO.
Tporeccos» Jlex3 |DneKkTpoxuMuyecKas Koppo3usi. 8 2 — —
Jlex4 |Koppo3usi METaJIOB B TEXHOJIOTUYECKUX CPElaX. 8 2 — —
JlnarHoctruka KOppo3uH.
Jlex5 [Koppo3swus criaBoB Ha OCHOBE kene3a. Kopposus 8 2 — —
CIUIAaBOB HA OCHOBE IIBETHBIX METAJIJIOB.
JIabl |3nexTpoaHbIE MOTEHIUAIIBI. 8 4 — — Ortuer o 1abopaTopHOi
pabote Nel
JIa62 |CkopocCTh pacTBOPEHUSI METAJVIOB B KUCJIOTaX. 8 4 — — Otyet no 1abopaTopHOi
pabote Ne2
JIa63 |KoHTakTHast KOPpO3HUsL. 8 4 — — Ortuer o 1abopaTopHOi
pabote Ne3
JIa64 |[TaccBHOCTH METAJUIOB. 8 2 - - OTueT no 1abopaTopHOii
pabote No4
Cp |U3yuenue TEOPETUIECKOTO Marepuara. 8 2 - - Pedepar-npezenTanus
[TonrotroBka OTYETOB MO  J1aGOPATOPHBIM
paboram. BrmonHeHne WHIUBHTY ATBHBIX
3aJJaHuH.
Moayas 2. Jlek6 |Meronmpl 3amUTBl OT KOPPO3WHU. 3alIUTHBIC 8 2 - —
«MeTopI 3alTUThI NOKpBITUs. THTHOUTOPBIL.
OT KOPPO3HI» Jlex7 |KOHCTpyKIIMOHHBIE MaTepHaabl Ha OCHOBE 8 2 - -
xKenesa.
Jlex8 |Hemeramnnueckue MaTepHasbl. 8 2 — —




Bun

DopMBbI TEKYLLET0

. HanmenoBanue Tem 3aHsTHil (YueOHOI Oobem,
Monayasb (pa3aen)| yueOHoi 6 Cemectp basibl | UHTepakTHB, 4. KOHTPOJIA (HAMMEHOBaHUE
patoThI padoTs1) T OLIEHOYHOI'0 CPe/ICTBA)
JIa65 |HMuruburopHas 3amura. 8 2 - — OTuet no 1abopaTopHOii
pabote No5
Cp |Uzyuenume TEOPETHIECKOTO Marepuaa. 8 1,75 — — Pedepar-nipezenranms
[ToaroroBka OT4ETOB MO  JTAOOPATOPHBIM
paboram. BeImoiHeHue WH/IUBUY TbHBIX
3aganuil. [loaroroska K 3a4ery.
ITA |3auer 8 0,25 — — 3auer
Hroro: 36




5. O6pa3oBare/ibHbIE TEXHOJIOTUH

[lpu peanmzanmu y4eOHOro Kypca AUCHUIUIMHBI HUCHOJB3YETCS TEXHOJOTHS TPATUIIMOHHOTO
00yueHHUs, BKIIOYAOLIast JIEKIUH U Ja00opaTOpHble paboThl, KOTOPbIE MPEAIOJIATraloT OCIEI0BATEIBHOE
U3JI0KEHUE MaTrepuana npenozasareneM. JIEKIUs ¢ 3JIEMEHTaMU JUCKYCCHM, C MCIIOIb30BaHUEM
TEXHOJIOTUH pa3BUTHUS KPUTUYECKOro MblluleHus. JlabopaTopHble paboOThl C peleHHeM IPUKIIAJAHBIX
3aJa4 ¥ MPaKTHUYECKUX METOAO0B pabOThI B XUMUYECKOH J1a00paTOpHH.

6. MeToauuecKue YKa3aHus 10 OCBOCHUIO JUCHUII/IMHDBI

[Tpu ocBOCHHUU TEMBI HEOOXOIUMO:

— U3YYUTH y4eOHBIM Marepuan Mo JTUCHHUIUIMHE «XMUMHUYECKOE COMPOTUBIIEHHE MATEpPHaliOB U
3aIuTa 0T KOPPO3UM», UCTIOJIB3YS JEKIIMOHHBII MaTepua u Mmatepua O0ubinoTeduHoro GoHja 1o JaHHON
TEMAaTHKE;

— AaKIEHTHpPOBaTb BHUMaHHE HAa OCOOEHHOCTAX KOPPO3MOHHBIX IPOLIECCOB B XHUMHYECKOM
000pyI0BaHUH (peaKTopax, TEMI000MEeHHHUKaX, TPyOOIPOBOAAX U Jp.) M COBPEMEHHBIX METO/1aX 3aIUTHI
OT KOPPO3HH, BKIFOYasi BEIOOP MaTepuaioB, HHTUOUTOPBI, 3alIUTHBIEC MOKPBITUS U JIEKTPOXUMUYECKUE
METO/IBI.

MeTtoauueckrie peKOMEHJAIUH K BHITIOITHEHUIO CAMOCTOATEIbHOM PaOOTHI:

1. U3yyeHuwe TEOpEeTHYECKOrO MaTepuana MO H3y4aeMoll TeMme, H3J0KEHHOro B Yy4yeOHO-
METOJINYECKOM [TOCOOHH.

2. Bompocs 1uist caMOCTOSITENbHON pabOThI CTYICHTOB:

2.1. IloHsiTHE XMMUYECKOTO CONPOTUBIICHUSI MaTepraiioB. Kiaccudukaiyst BUI0OB KOPPO3UH.

2.2. ®U3UKO-XUMUYECKUE MEXAaHU3MbI KOPPO3HOHHOTO PAa3pyIICHUS B )KHUAKUX U Ta30BbIX Cpeax.

2.3. OcHOBHBIE METO/IbI OLIEHKU KOPPO3UOHHON CTOMKOCTH MAaTEpPUAJIOB.

2.4. Koppo3sust MeTaNIMYECKUX U HEMETAJUTMUECKUX MAaTePUAIIOB: CPABHUTEIbHBIN aHAIN3.

2.5. Metoibl 3alIUTHI OT KOPPO3HUHU: JIETUPOBAHKUE, HAHECEHUE ITOKPBITUN, HHTUOUTOPBI.

2.6. Kputepun BbIOOpa KOPPO3MOHHOCTOMKHMX MaTepHajoB Uil 00OpYyHOBaHHMS XUMHUECKUX
IIPOU3BO/JICTB.

2.7. HopmaTuBHBIE TpeOOBaHUS U CTAHIAPThI, pErJIaMEHTHPYIOIUE YCTOMUMBOCTH 000y 10BaHUS
K KOPPO3HUH.

3. TloaroroBka K ayauTOPHBIM 3aHATHAM (JabOpaTOpHBIM paboTaM ¥ MPOMEKYTOUHOMN
aTTecTallu):

— TloBTOpUTH METOBI pacueTa CKOPOCTH KOPPO3HUH.

— H3yunTh npuMepsl IPOSKTUPOBAHHUS allapaToB ¢ aHTUKOPPO3UOHHON 3aIIUTOM.

4.  CaMOCTOSITEIbHOE TMPOYTEHHE, MPOCMOTp, HWHTEepHET-pecypchl, MOBTOPEHHE YUYEOHOTO
MaTepuana;

— Pexomennyemble pecypcbl: HayuyHble cTatbu Ha Elibrary.ru, BHIEOypOKH IO HaHECEHHIO

3alUTHBIX MOKPBHITUH, 6a3bl JAHHBIX MaTepuasoB (Hanpumep, MatWeb).

5. JlabopatopHble paOOTBl BKIIOYAIOT B Ce0s peIIeHHWEe TMPHUKIATHBIX, PacUyeTHBIX U
CUTYallMOHHBIX 3a/1a4, 00CYX/I€HUE Pe3yIbTaTOB JESTEIbHOCTH.

6. [ToaroToBka 0TYETOB MO JIAOOPATOPHBIM pabOTaM:

6.1. BemosHeHHas mabopaTtopHast paboTa JIOJDKHBI OBITH O(OPMIICHBI B TEKCTOBOM PEIaKTOpe
coBMectrMoM ¢ Microsoft Word (¢ pacummpenuem daitna — doc/docx) ¢ nazsanuem daitna, ©.1.0. Ne
I'pynner. XCMu3K_ Ne3aganust u BKiIto4aTh B ceOs:

— HauMEHOBaHHE U BapHaHT paboThI;

- UCXOJIHbIE JaHHBIE;

— OIMCaHNe TPEIaraeMoro pereHus;

— o01iee 3aKII0UYEeHNE TI0 pe3yJibTaTaM pabOThI.

6.2. Ilpu cnaue oryera CTyIEHT JOJDKEH OTBETUTh HA BOIPOCHI IPENoAaBaTesiss MO TeMe
nmabopaTopHO paboOThI B YCTHOH (hOopMe, HCTIONB3YS OTYET MO paboTe.



7. OneHo4YHbIe CPpeACTBA

7.1. ITacnopT OLIeHOYHBIX CPEACTB

Cemecr Koa koHTpOIMpYyeMOi KOMIIETEHIIHU HaunmeHoBanue
P (UM ee 4YacTH) OLIEHOYHOI'0 CPeJACTBA
8 I1K-6 Omuemwl no r1abopamoprvim pabomam

Ne -5 6 anekmponnom eude. Bonpocwl k
sauemy Ne [-60.

7.2. TunoBble 3alaHUA WIN UHBIC MaTEepHuaJibl, H606X0)II/IMI>Ie AJI TEKYHIEro KOHTPOJIs

7.2.1. Oryer o J1aboparopHou padbore

Tunosoi npuMep 3a1aHu:
JladopaTopnasi padora Ne 1. JjieKTpoaHbIE MOTEHIIHAIBI.

Hean padoThl: M3YYUTHh 3JIEKTPOJHBIC MOTEHIUAIBI METAJUIOB, UCIOJIB3YEMbIX B XUMUUYECKOM
000pyI0BaHUH, U ONIPEAETUTH UX CKIIOHHOCTh K KOPPO3UHU B Pa3IMUHbIX CpeAax Jjis BHIOOpa MaTepranioB
Y METOJIOB 3alIUTHI OT KOPPO3HUHU.

OO6opynoBaHne U MaTepHaJbl

Meramueckue 35eKTposl: IUHK (Zn), meab (Cu), xeneso (Fe).
PactBopsr: 1 M ZnSO4, 1 M CuSOs4, 1 M FeSOa.
CarypupoBaHHbIi KanoMmenbHbI 351ekTpo]l (SCE) kak 3TanoHHbII.
BonbT™MeTp ¢ BBICOKON TOYHOCTBIO.

Consinoit moctuk (1 M KCl B arap-arape).

CrekJIsiHHBIE CTaKaHBbI, TPOBOAA, 3a’KUMBI.

oukrwndE

Teopernyeckue 0CHOBbI

Koppo3sust MeTamioB — 3T0 3JeKTPOXUMHUECKUH MPOLIECC, TPU KOTOPOM METAILIT OKUCISETCS, TePSs
AJIEKTPOHBL. DJIEKTPOJHBIN ToTeHnuan (£) ompenenser crnocoOHOCTh MeTalljla y4acTBOBaTh B TaKHX
peaknusix. Yem Hipke (Ooniee oTpHUIIaTENbHBIN) TMOTEHIIMAN, TEM JIeT4e METalll KOPPOAUPYET, CTAHOBSCH
AQHOJIOM B TFaJIbBAHUYECKOM Tape.

CTaHIapTHBI AMeKTpoAHbld motenmman (E°) w3MepseTcs OTHOCHTENBHO —CTAaHAApPTHOTO
BogopoaHoro siekrpoma (SHE), mpunstoro 3a 0 B. PasHocTs moreHImanos (E;[qei;n(u‘) MEXITy JABYMS
MeTaJUTaMH B TAIbBAHUYECKOH sTUeiKe pacCUMTHIBACTCS KaK:

E;mefnm = EKaTOZ[ - Eaﬂoa (1)

Jl1s HecTaHAAPTHBIX YCIOBUM UCIIONB3yeTcs ypaBHeHne HepHcera:
E=E° +ﬂ- In(Q), (2)
nk

rae: Eo — cTangapTHBIN NOTEHIUA;
R — razoBas nocrosiHHas (8,314 Ix/(monb-K));
T — remmiepatypa (K);



N — YHCJIO0 3JCKTPOHOB;
F — nocrosinnas ®apanes (96485 Ki/moin);
Q — peakIMOHHOE YacTHOE.

MeToauka BbINOJIHEHUS

1. IToarorosste pactBopsl 1 M ZnSOa4, CuSOs, FeSO4 B 0TENBbHBIX CTaKaHAX.

2. IloMecTrTe COOTBETCTBYIOIINE METAINTHYECKHE IEKTPpoabl (Zn, Cu, Fe) B Kaxaplil pacTBOD.

3. YcTaHOBHTE KAJIOMENBHBIN 3JIEKTPOJI B OTACIBHBIN cTakaH ¢ pacTBopoMm KCl, coennnuB ero ¢
pacTBOpamMH METAJIOB YEPE3 COJIIHOM MOCTHK.

4. IlopknrounTe BOJIBTMETP: IOJIOKUTEIbHBIH BBIBOJ K METAJLIMYECKOMY  3JIEKTPOAY,
OTPULIATEIILHBIN — K KAJIOMEIILHOMY 3JIEKTPOJY.

5. M3meppTe noTeHuan a1 Kaxaoro Metauia oTHocureabHo SCE.

6. 3anuiuTe pe3ynbTaThl U ONpEeNnTe, KaKoil MeTasul 6ojiee CKIIOHEH K KOPPO3HH.

7. CopmupoBaTh 1 IPEAOCTaBUTh OTUET 110 JJAOOPATOPHOU pabOTe B AIEKTPOHHOM BH/IE.

8. OTBeTuTH Ha BOIIPOCHI.

IIpumep pemreHust

Ycaosue

W3mMepeHbl NOTEHIMAIbl TPEX METAIIOB OTHOCUTENIbHO KajoMmenbHoro ainekrpoaa (SCE,
Esce = +0,241 B) B 1 M pactBopax ux comeit pu 25 °C:

— Iunk (Zn): Ewsn = —1,00 B;

— Menp (Cu): Ewsn = +0,10 B;

— XKeneso (Fe): Ewsn = -0,68 B.

3amaua
1. IlepecunTaiiTe U3MEpEHHBbIE TMOTEHIMAIBI OTHOCUTENIBHO CTAHJAPTHOTO BOJOPOJHOTO
anektpona (SHE).

2. Omnpenenure, Kakoi MeTayul HauOoJiee CKIIOHEH K KOPPO3UH.
3. Paccumraiite DJIC rampBaHNYECKOM staeiku it apsl Zn-Cu.

Pemenne
1. Ilepecuer noreHuna 0B oTHocuTeIbHO SHE
[Totentman ornocutensHo SHE:
EsHe = Eism + E sce
Hns Zn:
Esue, zn = —1,00 + 0,241=—0,759 B
(CrannaprtHoe 3Hauenue: E%n24/zn=—0,76 B, 611M3K0 K H3MEPEHHOMY)
Hns Cu:
Esue cu=0,10 + 0,241 =0,341 B

(CrannaprHoe 3Hauenne: Elcyo+icu = 0,34 B, coBnanaer)



Hns Fe:

Eshe re = —0,68 + 0,241 = —0,439 B
(CranpaprHoe 3uauenue: E® pezvire = —0,44B, cooTBeTCTBYET)

2. OnpenesieHue CKJIOHHOCTH K KOPPO3UHU

Metaimn ¢ HauboJiee OTPHUIATEIbHBIM MMOTCHIIMAJIOM 0oJiee CKJIOHEH K KOpPpO3WH (CTAHOBUTCS
aHOJIOM):

Zn: -0,759 B
Fe: -0,439 B
Cu: 10,341 B

BriBoj: IMHK HanboJiee CKIIOHEH K KOPPO3UH, TaK KaK MMEET CaMbIid HU3KHH IMOTCHITHAI.
3. Pacuer 3/IC ranbBann4eckoii siueiiku Zn-Cu
OJIC sueriku:

— Karog (Cu): EsHg, cu = 0,341B
— Awnon (Zn): Eshg, zn=—0,759B

Eﬂqeﬁxn = EKaToﬂf Ea]-[()[[ = 0,341 - (_0,759) = 0,341 + 0,759 = 1,10 B
BeiBOA

Wzmepennsie noteHnuansl (Zn: -0,759 B, Cu: 0,341 B, Fe: -0,439 B) noka3siBatoT, 4TO IIUHK
HauOoJiee TOABEpKeH Koppo3uu, a meapr HamMmenee. DJIC sueiiku Zn-Cu cocrasmser 1,10 B, uro
MOATBEPK/IAET, YTO LIUHK OYIET KOPPOIUPOBATH B Mape C MEbIO.

KouTpoabHble BOpochl

1. Yto Takoe 31EeKTPOJHBINA MOTEHIMAN, U KaK OH CBS3aH C MPOLIECCOM KOPPO3UU METAJUIOB B
XUMHUYECKOM 000pY1I0BaHHH?

2. Tlouemy B 3KCIIEpPUMEHTE UCIIONB3YETCs ATAJOHHBIN 3JEKTPOJI, TAKOM KaK KalOMeNbHBIN, U KaK
€ro MOTEHIUa BIUsAET Ha U3MEpeHus?

3. Kak u3mepeHHble MOTEHIMANBI [IMHKA, ME/IN U JKeJe3a MO3BOJIAIOT ONPENeNINUTh, KAKOH U3 3THX
MeTaJIJIOB HanboJee noasepkeH Koppo3uu? OO0CHYHTE Ha OCHOBE JaHHBIX U3 MPUMEDPA.

4. OObscHuTe, Kak paccuntbiBaeTcs 3/C rarpBaHNUECKOM SUSHKH, U TOYeMY OHA TIOJ0KHUTEIbHA
Ju1s mapsl Zn-Cu B mpuMepe pemeHus ?

5. Kakue ¢akTtoppl MOTYT HOBIHMATH HAa TOYHOCTb M3MEPEHUS SJIEKTPOAHBIX MOTEHIMAIOB B
71a00paTOPHBIX YCIOBUSX, U KaK UX MOXXHO MUHUMHU3UPOBAThH?

Kpurepum ounenku:

Or1eHKa «3a4TeH0» CTaBUTCS CTYJIEHTY, €CIM OTUET Mo JabopaTopHOil paboTe BKIto4aeT Ooee
50% ot TpeGyemoro o0bemMa U BHIIIOJHEH B COOTBETCTBHE € TPEOOBAHUSIMU, YKA3aHHBIMH B y4eOHO-
METOIUYECKOM ITOCOOHH;

OreHKa «He 3a4TeH0» CTABUTCS CTYICHTY, €CIIH OTYET IO JIAO0OpaTOPHOH padoTe BKIIIOYAET MEHEe
50% ot Tpebyemoro obobema.
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7.3. OueHo4HbIe CPEACTBA AJIsl MPOMEKYTOYHOM ATTECTAIUM MO UTOTaM OCBOCHUS

AUCHHUIIIMHBI

7.3.1. Bonnpochl K POMEKYTOYHOM aTTecTAllUN

Cemectp 8

No Bomnpocsl k 3auery
/I

1 | Onpenenenue NOHATUS KKOPPO3US METAIIIOB». DKOHOMMYECKAs! OLIEHKAa KOPPO3UU

METaJIJIOB.

2 | OCHOBHBIE IPUUMHBI KOPPO3UU METAJUIOB.

3 | Knaccugukanus KOppo3HOHHBIX IIPOLIECCOB.

4 | EnuHas cuctema 3aliuThl OT KOPPO3UU U CTApEHUsI.

5 | Koppo3sust MeTaimioB B )KUIKOCTSX-HEIIEKTPOIATAX.

6 | 'azoBas koppo3usi.

7 | Koppo3us nox aeicTBUEM IPOLYKTOB CrOpaHUs TOILIMBA.

8 | DnekTpoxuMHUYECcKas KOppo3us

9 | MexaHH3M 3JICKTPOXHUMHUYECKON KOPPO3HH.

10 | DneKTpOaHBIC TIOTCHIIHAEI.

11 | Tonspuzanus u ASHOIApU3AIIHSL.

12 | Biusinue GpU3NKO-XUMHUYECKUX CBOMCTB METAJUIOB Ha KOPPO3HIO.

13 | BuusiHue Temneparypbl Ha KOPPO3HIO.

14 | BiusiHue coctaBa cpejibl Ha KOPPO3HOHHYIO CTOMKOCTb.

15 | AtmocdepHas Koppo3us.

16 | IloxzemHas Koppo3usi.

17 | MukpoOuosorudyeckas Koppo3usi.

18 | Koppo3us nmon neiictBreM He(TETPOTYKTOB

19 | Ouenka KOPPO3NOHHON CTOMKOCTH METAJIIOB.

20 | MeTo1bI KOPPO3HOHHBIX HCITBITAHUH.

21 | HopMaTuBHBIE aKTHI 10 KOPPO3UOHHBIM HCITBITAHUSM

22 | HaBomopaXMBaHHE M XPYIKOCTh CTaJIeH

23 | Koppo3us yriepoanucThIX CTajleH.

24 | Koppo3us yriaepoaucThIX JIETMPOBAHHBIX CTaJICH.

25 | Koppo3noHHasi CTOMKOCTb JIETUPOBAHHBIX YyTYHOB.

26 | Koppo3us aqtoMHUHHMEBBIX CILIaBOB.

27 | Koppo3us amoMHHHS.

28 | Koppo3us Menu U ee CIUIaBOB.

29 | Koppo3ust Maruusi u ero CIijiaBoB.

30 | Koppo3us TiTaHa u €ro CIJIaBoB.

31 | JlermpoBaHue METAJUIOB /IS 3AIIUTHI OT KOPPO3HH.

32 | Knmaccudukanuy METOI0B 3aIlIUTHI.

33 | M3meHeHue cocTaBa arpecCUBHON CpeJIbl.

34 | UHrubutopsl KOPPO3UH.

35 | Knaccuduxanyst ”HHTruOUTOPOB KOPPO3UH.
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36 | Mexanu3Mm AeUCTBUSI MHTHOUTOPOB KOPPO3UU

37 | A3zor-coaepixaliye HHTHOUTOPbl KOPPO3UH

38 | Kucnopon-coaeprxariye HHTHOUTOPBI KOPPO3UHU

39 | Cepo-coneprkalliue UHTHOUTOPBI KOPPO3UU

40 | MHoropyHKINOHAIBHBIE MHTUOUTOPBI KOPPO3UHU

41 | HuskoremmeparypHble HHTHOUTOPBI KOPPO3UU

42 | BricokoTemiepaTypHble HHTUOMTOPBI KOPPO3UU

43 | KoncepBauus MeTaion31eIuu.

44 HpI/IHI_II/IHLI 3aIIMThI OT KOPPO3HUHU.

45 | Karonnas 3amura oT KOPpPO3UH.

46 | IIporekTopHas 3amuTa OT KOPPO3UH.

47 | A”HogHad 3amumra oT KOppO3uH.

48 | TpeboBaHMsI K TOKPBITHSIM.

49 | IloaroroBka NoBEpXHOCTH METaJlIa IEPE] HAHECEHUEM ITOKPBITHIA.
50 | Meroabl HaHECEHUS 3aLIUTHBIX TOKPHITHH.

51 | O6paboTKa MOBEPXHOCTHU METaJJIa - TEPMUYECKasI.

52 | OGpaboTka MOBEPXHOCTH METAJIA - XUMUKOTEPMUYECKasl.

53 | HaHeceHue 3alUTHBIX TOKPBITUIA ITOCTOSIHHOTO JICUCTBHSL.

54 | HaHeceHHe 3alIUTHBIX IOKPBITUH BPEMEHHOTO ACHCTBUS.

55 | HaHeceHue 3alUTHBIX TOKPBITUM IEPUOAUYECKOTO JEHCTBUS.

56 | Ilonbop KOppO3MOHHOCTOMKUX MaTEpUAIOB JJIsl YCIOBUM IKCIUTyaTallMH KOHCTPYKIIUH.
57 | [lonHas repmeTu3anys KOHCTPYKIUM.

58 | YactuuHas repMeTU3anus KOHCTPYKLIMMN.

59 | Co3naHue UCKYCCTBEHHBIX 3alIUTHBIX CPEN

60 | Ilonbop KOppO3MOHHOCTOMKUX MaTEpUAIOB JJIsl YCIOBUM IKCIUTyaTal[Ml KOHCTPYKIIUH.

7.3.2. Kputepuu ¥ HOPMBbI OLleHKH

dopma
NpoBeIeHUs
CemecTp | MpOMEXKYTOUYH Kputepuu u HOpMBI OLIEHKHU
oi
arTecTaluu
8 3auet (yCTHO) 3Haer:
— 3HaeT W TMOHUMAET CYTh JUCIMILTUHBL,
OCHOBHBIX MTOJIOXKCHU I y4e0HOTO
MaTepuana;
Ywmeer:

4acTh MaTepuaa.
Bnaneer:

HENPHUHIIUITAATHHBIC OITUOKH);

— IloBepxXHOCTHO aHaIM3UPOBATH COOBITHSA,
«3aUTEHO» CUTyallld, AENaTh ONPEACICHHBIE BBIBOJBI,
CaMOCTOSITENILHO BOCIIPOU3BOAUTE OOJIBIIYIO

— YMeHueM JaBaTh TPaBWIbHBIE OTBETHI
(momyCcKarTCsT HEKOTOpPhIE HETOYHOCTH U
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Cemectp

dopma
NMPoBeIeHUs
NPOMEKYTOYH
ol
arTecTauuu

Kpurepuu u HoOpMbI OLIEHKH

— VYMeHueM paboTaTh TOJNBKO C Yy4eOHOU
JUTEPATypOi, yKa3aHHOH NpenoaaBaTeseM.

«HE 3a4TCHO»

He orBeuaer HU Ha OAWH U3 TCOPCTUUCCKHUX
BOIIPOCOB, HE MOKET OTBETUTH HU HAa OAVH

I[OHOJIHI/ITCHBHBIﬁ BOIIpOC.
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8. YueOHO-MeTOIMYeCcKOe M HH(POPMANIMOHHOE 00eciedeHne TUCIIUTITUHBI

8.1. Obs3aTesbHAs IMTEPATyPa

Tun (yueOHHK,

KoJinmuecTBO B

Ne yueOHoe mocooue, Tox HAY4YHOMH

I /;[ ABTOpBI, COCTABUTEJIHN 3arsiaBue (3aroJi0BOK) yueOHO-MeTOoAn4YecKoe - ondauoTexe /

nocooue, NPaKkTUKYM, HaumeHoBanue
ap.) IbC

1 | Topnees, A.A. DIEKTPOXUMHUYECKHE METO/Ibl 3aLUTHI OT KOPPO3HH YyeOHoe nmocodue 2020 OBbC «Jlanb»

2 | Kysnenosa, T.W. WHruburopsl KOppO3UH B TEXHOJIOTMUECKUX Cpeaax Y4eOHoe nocobue 2021 OBC «Jlanb»

3 | Cokomnos, J1.1O. MonuTopuHr u JINarHOCTHKA KOppO3UH YyeOHoe nmocodue 2023 OBbC «Jlanb»

MPOMBIIIJICHHOTO 000PYI0BaHHS
4 | llupokos, A.M. Koppo3nonHasi ycTanocTb METalJIOB B XUMHYECKHUX VY4eOHoe nocobue 2021 9BC «Jlanb»
MIPOU3BOJICTBAX
5 | Pomanos, IL.A. [TosinMepHbIE TOKPBITHSL B 3aILUTE OT KOPPO3UU Y4eOHoe nocobue 2020 OBC «Jlanb»
8.2. JlonosinuTebHAS JIUTEPATYypPa
Tun (yueOHuKk, KoumnuectBo B
e yueOHOe nmocooue, Tox HAY4YHOI

. /;[ ABTOpBI, COCTABUTE/IHN 3arsnaBue (3aroJI0BOK) y4eOHO-MeToAu4ecKoe — oudamnorexe /

nocooue, NPaKTHUKYM, HaumenoBanue
ap.) IbC

1 | JlykesiHoB, A.C. Koppo3sus u 3ammra XuMH4ecKoro o00py10BaHus VueOHuK 2021 OBC «Jlaab»

2 | Uanos, B.IL MarepuanoBeeHue B XUMUYECKOU IPOMBIILITIEHHOCTH VueOHUK 2022 OBC «Jla"p»

3 | Tumonwmn, A.C. [Ipoueccrl n anmapaTbl XUMUYECKOW TEXHOJIOTHHI VueOHUK 2022 OBC «JlaHp»




8.3. [lepeuenb npodeccHoHAIBHBIX 023 JAHHBIX 1 HHGOPMAUMOHHBIX CIIPABOYHBIX
cHUCTeM

— Xumuyeckas IPOMBIIUICHHOCTh cerofs. JKypHan «Xumudeckas IPOMBIIUIEHHOCTb
CeroJHs» MyOJIMKYeT OPUTMHAIBHBIE CTaThU XHMHUKO-TEXHOJIOTHYECKOTO MPOQHIIs, COoAepIKaIine
HOBBIE PpE3yJIbTaThl 3aBEPILIEHHBIX MCCICJOBAHUNH B O00JACTM XUMHUYECKOW TEXHOJIOTUH U
OMOTEXHOJIOIMH, IPOMBILIEHHOTO BHEAPEHUS U IKCIUTyaTallu XMMUYECKUX MPou3BoACTB. JKypHain
Takke MyOnuKyeT o0030pbl Hambolee HMHTEPECHBIX U aKTyalbHbIX HAay4YHBIX JOCTM)KEHUH U
NPAaKTUYECKUX pa3padOTOK MO MyOIMKALUsAM OTEeUYECTBEHHOW M MHOCTPAHHOW TIeyaTH, HH(POPMAITUIO
O MPOBEJCHUM HAy4yHBIX KOH(EpEeHLUH, CHUMIIO3UYMOB M HAyYHO-IPAKTHUYECKHX COBELIAHUH B
00JaCTH XMMUYECKON TEXHOJIOTUU U XUMUYECKON ITPOMBIILIJIEHHOCTH.

— Teopernveckre OCHOBBI XMMUYECKOW TEXHOJOTHHU. JKypHanm myOJHMKyeT COOOIICHUS O
HOBBIX TEXHOJIOTMYECKHMX IIpoleccax B 0OpaOaThIBaroLIed MPOMBIIUIEHHOCTH C TOYKHM 3PEHUS
dynnamenTanbHON HayKu. CTaThU B )KypHAJIE MOCBSIIEHB OCHOBAM TEINIOMAacCOOOMEHa, Ipolieccam
paszneneHus, Mex(a3HbIM SBICHHMSM, TEUYEHUIO CBIIYYHMX MAaTepHalioB, OHOTEXHOJOTHUH,
ONTUMM3ALMM, aBTOMATU3ALMM U YNPABICHUIO, SKOHOMHM SHEPruU, METAUIOB U ChIPbs, 3allluTe
OKpYy>Karomien cpeasl U cmexxHbIM TeMaM. JKypnain Bxonut B Ilepeuens BAK u cuctemy PUHLI. [l
3aperuCTPUPOBAHHBIX TOJb30BaTeseld Hayunoil anekTpoHHON OuOnmoreku (eLibrary) mocrynen
nonHOTeKCTOBbIN apxuB ¢ 2011 roga: http://elibrary.ru/contents.asp?titleid=8244.

— Oriental Journal Of Chemistry. HayuHslii perieH3upyeMblii )KypHall OTKPBITOIO JIOCTYTIA.
Crpana: Unaus. S3pik: anramiickuid. [TyGnukyeT pe3ynpTaThl HAyYHBIX MCCIEIOBAaHHMNA B 00JacTh
oOmell XumMuM, OHMOXMMMH, CIEKTPOCKONMH, XHMMHUHU OKpyXkawomei cpeabl. JlocTyneH
NOJHOTEKCTOBBIN apxuB ¢ 2008 rona: http://www.orientjchem.org/Archive.php.

— Chemical and Process Engineering Research. JXypham Ha aHIJIMHACKOM SI3BIKE
Mex1yHapoIHOTO MHCTHTYTa IO HayKe, TeXHOJOTUusM U obpasosanuto (International Institute for
Science, Technology and Education) (CILIA, BemukoOputanusi, [onkonr). IlybGnukyer
OpPUTHMHAJIbHBIE CTAThH, KaCAIOLIUECs Pa3IMUHbIX ACIIEKTOB XUMHUYECKOTO0 MALIMHOCTPOEHUS, B TOM
yHuclie, YOpPaBJIE€HUE IMPOLIECCAaMU U  KOHTPOJbHOM3MEPUTEIbHBIMU MpUOOpaMH  JaHHOI'O
IIPOU3BOJCTBA. Hocrynen ITOJIHOTEKCTOBBIN apXuB c 2011
rona:http://www.iiste.org/Journals/index.php/CPER/issue/archive.

— Journal of Advanced Chemical Engineering. Hayunslit perieH3upyemslii 1 pedepupyemblit
KypHan oTkpbiToro nocrymna. Crpana: Erumer. SI3bik: anrnmmiickuii. IlyGnukyeT opuruHaibHbIE
HCCJIEIOBaHMsI, 0030pHbIE CTaTbH, KOPOTKUE COOOIIEHUS B 001aCTH XUMUYECKOTI'0 MAIIMHOCTPOEHHUS,
COBPEMEHHBIX MaTepuanoB, Ouoxumuu. JloctymeH mnosHOTEeKcTOBBIM apxuB ¢ 2011 ropja:
http://www.ashdin.com/journals/published.aspx?jid=jace.

8.4. Ilepeuenb NporpaMMHOro obecnevyeHus

Ne Haumenosanmue IO PexBU3UTHI norongpa
n/n (naTa, HOMep, CPOK JielicTBHUS)
1 | Windows: noroop Ne 757 ot 04.07.2018, cpok

WinPro 10 RUS Upgrd OLP NL Acdmc NecTBHS — OECCPOUHO;
KoHTpakT Ne 1653 or 14.12.2018, cpoxk

JeiicTBUSL — 6ECCPOUHO

2 | Office Standard: noroBop Ne 690 ot 19.05.2015, cpok
Office Stdandard 2013 Russian OLP NL JEeHCTBHUS — OECCPOUHO
AcademicEdition

3 | MathCAD Bepcusi14 nmu 15 Akt 1/m ot 21.07.09 (I'oc. Kontpakr

487 ot 28.05.09), 6eccpounbIii




06pa30BaTeﬂbHOF0 nmpouecca nmo TMCHuMIJINHE

8.5. Onucanue MmaTepraibHO-TEXHUYECKOM 0a3bl, HEOOXOAUMOM ISl OCYLECTBJICHUS

HaumeHoBaHue 000PYI0BAHHBIX Y4EOHBIX
Ka0MHeTOB, J1a00paTOpHii, MACTEPCKHUX H

MIPOBEJICHUS 3aHATHH TEKYIIETo KOHTPOJIS U
MIPOMEKYTOUHOM aTTectarmu. (A-409)

Ne Ap. 00bEKTOB /IJIsl IPOBEAeHUS
. Ilepeyenb 0CHOBHOTO 000pPYyAOBaHMS
I/ | NPaKTHYeCKHUX U Ja0opaTOPHbIX 3aHATHIA,
NMOMENIeHU IJIfl CAMOCTOSATEeILHOM
padoThl 00ydaromuxcs (HoMep ayAuTOpHH)
1 JIaGopatopuss  «TexHonorust opranuueckux | Cronsl  1a0opaTOpHbIE  OCTPOBHBIE
COETMHEHUID. ¢dusnueckue; Cromnbl OCTPOBHBIE
VueOHast  aynuTopus Ui NPOBEACHUS | XUMHUYECKHE, TOJKM JUIs  IOCY.bI;
nabopaTopHbIX padoT. (A-311) MOKH; CTOJBI 71a00paTOPHEIE;
Ctonbl nMUCbMEHHbIE; KA BBITSHKHOM
15001IB; mxadsr cymmisaeid WS31,,
OaHsi BOJASHAs MHOIOMECTHas; IeYb
My(denpHas; TIMTKA AJIEKTPHUYECKas;
MarHuTHas Meaika.; trepmoctar VTS;
anmapart JUisl OlpeaesIeHUs] TEMIIEPATYPbl
BCIIBIIIKHY; naboparopHas
pEeKTU(UKAIIMOHHAS  KOJOHHA;  BECHI
aHAJIUTHYECKHUE BJIP200; BECHI
AJIEKTPOHHBIE HL100; IITaTHUBBI
71a00paTOPHEIE; TaOypeThl
nabopaTtopHble;  CTYyJ;  XHMHYECKas
10Cy/1a, TOCKA MeJIoBasl.

VYuebnas ayautopuss i npoBeneHuss | CToiapl  yYeHHYECKHE  JIByXMECTHBIC

3aHATUM JIEKIMOHHOTO THMa. YdeOHast | (MOHOOJOKH), CTOJ IPEnoaBaTeIbCKuil,

ayouToOpusi Ui TPOBENCHUS  3aHATHH | CTyJ IpenoaaBaTeIbCKUi, JI0CKa

CEMHUHApCKOro THUMa. Y4ueOHas ayluTOpHusl | ayAuTOpHas (menoBas), Tabauna

5 ISt KypCOBOTO npoekTupoBaHus | Menzaeneesa.

(BBIIOJIHEHUSI KYpPCOBBIX padoT). YueOHas

ayJIUTOpHUs JJISl TPOBENEHUS TPYIIIOBBIX H

WH/IMBUyabHBIX KOHCYJIbTaIUH.

VYyeOHast ayautopust st

MIPOBE/ICHUS 3aHATHH TEKYIIEr0 KOHTPOJI U

POMEXKYTOUHOH arrecraimu. (A-419)

JIaGoparopuss "llpoueccsl u anmaparbl | CToiabl  yYyeHMYECKHE  MOHOOJIOKH,

3aluThl  OKpyXkaromend cpenbl”. YueOHas | Cronbl, CTylbsd, JOCKa ayAUTOPHAs

ayquTopus JUIs  TpPOBEAEHUS  3aHATHH | (MesoBasi), MPOEKTOp, HOYTOYK, JKpaH

CEMHHApPCKOTro Tula. Y4yeOHas ayIuTopus | NEepeHOCHOM, yCTaHOBKa

3 ISt KypCOBOT'O NPOEKTUPOBAHUSA | TEXHOJIOTHYECKOTO KOMILJIEKCa,
(BBIMIOJIHEHUS KYPCOBBIX paboT). YueOHas | MO3BOJSIOLIAs CHU3UTh
ayJUTOpUs JJIsl TPOBENEHHsS] TPYNIOBBIX M | PpaclpoCTpaHEHUe a’pOUCIIEPCHON
WH/INBUTy aTbHBIX KOHCYJIBTAIlMiA. | CHUCTEMBI B MPOCTPAHCTB., YCTaHOBKA,
VYuebHas ayauTopus IS MO3BOJISIOIIAs CO3/1aTh

a’POJMHAMUYECKYIO TATY.

JIa6oparopus "[Ipouecco u AXIT".

YyeOHast ayamTopusi Ui [POBEIACHUS
3aHATUA CEMHUHApCKOro Tuma. YdeOHas
ayJTUTOPUS JIJISI KYPCOBOTO IIPOCKTUPOBAHUS

JlaGopaTopHbIe yCTaHOBKH 10 U3YUYEHUIO
mporecca  peKTUHUKAIMM, Mpolecca
teronepenaun  (tpyéba B TpyoOe),
nabopaTopHasl yCTaHOBKA JJIsl U3MEPEHUs




HaumenoBaHnue 000py10BaHHBIX Y4eOHBIX
Ka0OMHETOB, J1a00pPaTOPHii, MACTEPCKUX H
Ap. 00bEKTOB [IJIsl IPOBEACHUS
NMPAKTHYECKHUX U JIa00PATOPHbIX 3aHATHIA,
MOMeIleHUH JJI51 CAMOCTOATEIbHOMI
padoThl 00yYaKOIMXCsl (HOMep ayAMTOPHUM)

IlepeyeHb OCHOBHOI0 000pPY10BAHMS

(BBIIIOJIHEHUSI KYpPCOBBIX paboT). YueOHas
ayAUTOPHS Ul MPOBEICHUS TPYIIIOBBIX H
WH/IMBUIYyaJbHBIX KOHCYJIbTalUK. YdeOHas
ayAuTOpHA U TIPOBENEHHS  3aHSATHH
TEKYIIET0 KOHTPOJISI M TMPOMEXKYTOYHOMH
arrectanuu. (A-118)

JaBJICHHA, CTallMOHApHOC MEaua
O60py,[[0BaHI/Ie, HHTCPAKTHUBHAsA JOCKaA.
Cronnl YUCHUYCCKHUC, CTYyJibA
YUCHHYECCKUC.

KommbrorepHsriii kitace. YueOHast ayauTopus
JUIS IPOBEICHUS 3aHATUI JIEKIIMOHHOT'O THUIIA.
YueOHass  aymuTopus Ui TPOBEICHUS
3aHATUI CEMHHAPCKOro THUMA. Y4eOHas
ayquToOpus AJIs TPOBENEHUs J1abopaTOPHBIX
paboT. YueOHast ayAUTOpHs IJIsi KypCOBOTO
MIPOCKTUPOBAHUSA (BBIOJHEHHUS KYPCOBBIX
pabot). YueOHas ayquTopus AJisl IPOBEACHUS
TPYIIOBBIX U VH/IMBH/ Ty AJTbHBIX
KOHCYy/NbTaluii YueOHas ayauTopust s
MIPOBE/ICHUS 3aHATHI TEKYIEro KOHTPOIS U
npomexytounoi arrecrarpn. (YJIK-203)

[lepeHOCHOIM MpPOEKTOp, 3KpaH, CTOJIbI
KOMITBIOTEPHBIE, CTOJ

MPENOIABATENIbCKU, CTYJIbS, JIOCKa
ayautopHas (MapkepHasi)- [1K ¢ Bbixomom B
cetb MHTEpHET.

[Tomerenre Ui CaMOCTOSTENBHON PaboThI
obyuaromuxcs. (I'-401)

CTOJ'ILI, CTYJIbsl, KOMIIBKOTCPBI.
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