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1 Hesn u 3axa4M N3y4YeHUs T CUUILIMHBI (MOLYJI51)

1.1 Ilean ocBOeHUST TUCHUILIHHBI

OCHOBHbIE TOJIOKEHUSI AMCLMILIMHBI MCIONb3YIOTCS AJI PELICHUS LIMPOKOI0 Kpyra
COBPEMEHHBIX HAy4yHbIX M TEXHHYECKHUX HpoOJeM TexXHOc(epbl, CBSI3aHHBIX C Oe3aBapUilHON
paboTON pa3IMYHBIX CUCTEM, MX JIOJIFOBEUHOCTHIO U paspyumieHueM. OCBOEHHME AMCLUIIINHbBI
HO3BOJISIET 00Y4NTh IPUHATUIO TEXHUYECKUX PEIIEHUH U pa3paboTKe pallMOHAIbHBIX CIIOCOO0B
MOBBILICHUS JIOJIFTOBEYHOCTH PAa3JIMYHBIX TEXHUYECKUX CHUCTEM M METOAAM HX 3aIIUTHl OT
paspylleHus], CO3[aeT MPEIINOChUIKA Ul KBAIU(UIMPOBAHHON OLEHKM THIA U MEXaHHU3Ma
IIPOLIECCOB pa3pyLIEHUS C MIOCIEAYIOIUM PETYINPOBAHUEM UX CKOPOCTH.

1.2 3agauu M CHUILTHHEI

JlaTb CTy[eHTaM MPEACTaBICHUS 00 OCHOBaX TEOPUHM pa3pylIeHus (KOPPO3UH)
MaTepUasoB, O BIUSHUN KOHCTPYKIIMOHHBIX (DAKTOPOB HA Pa3BUTHE KOPPO3IUOHHBIX Pa3pyIICHUN
TEXHUYECKUX CHUCTEM, O JIOJTOBEYHOCTH HEMETAIUNIMYECKUX MATEPUAIOB M 3aIIUTHBIX IMOKPHITHH,
0 KOPPO3MOHHBIX XapaKTEPUCTUKAX METAJIJIOB M CILIABOB, O METOAX MOJJACP>KaHUsI LIETTIOCTHOCTH
TEXHUYECKHUX CHUCTEM.

OO0yunTh HABBIKAM MPOBEACHUS IKCIIEPUMEHTAIBHBIX UCCIICIOBAHUN KOPPO3UH U 3AIIUTHI
MaTepuaioB OT pa3pyuieHus. JlaTh KOMIUIEKC 3HaHUM, HEOOXOAMMBIN MJii YCHEIIHOTO
NPUMEHEHUS CPEACTB 3alIUThl TEXHUYECKHUX CHCTEM OT KOPpPO3MHU U  Pa3pyIICHHUS;
MPOEKTUPOBAHUS ONTHMAJIbHBIX B OTHOLICHUH 3alUThl OT KOPPO3UU KOHCTPYKIIHI, MallvH U
arnrapaTos.

JlaTh mpecTaBieHus O 3HAYSHUH 3aIIUTHI 000PYI0BAaHUS OT PAa3pyILIEHUS JJIsl HOBBIIICHUS
OKOHOMHYECKOW  A(P(HEKTHUBHOCTH  HWCIIOJIIB30BaHUS  OOOPYNOBaHUS, OKOJIOTHYHOCTH U
JOJITOBEYHOCTH €T0 SKCIUTyaTalluH.

1.3 MecTo AucuuIuinHbl (MO1YJIs1) B CTPYKTYpe 00pa3oBaTeIbHON NPOrpaMMbl
JucnumumHa «YTpaBieHHe eTOCTHOCTBI0 TEXHUYECKUX CHCTEM» OTHOCHUTCS K 00s3aTeNbHOU
yact broka 1 "luciummunsl (Moynan)" yueOHOro miaHa. B coorBeTcTBuM ¢ pabouuM yueOHBIM
TUTAHOM JMCUHUIUIMHA H3y4aeTcs Ha 4 Kypce. Bua mpoMeXyTouHOH aTTecTalnu: dK3aMeH.

W3yueHnto  AUCHUIUIMHBI  «YTOpPaBICHHE IEJIOCTHOCTBIO TEXHUYECKUX  CHUCTEM»
NPEIIeCTBYeT H3ydeHHe MUCHMIUIMH «Dusndeckas xumus» U «HameKHOCTh TEeXHUYECKUX
CHCTEM.

1.4 IlepeyeHb NMJaHMpPyeMbIX pe3y/JbTATOB O0y4eHUs] MO AMCUHUILIMHE (MOAYJIIO),
COOTHECEHHBIX C IVIAHUPYEMBIMH Pe3yJbTATaMH OCBOCHHS 00Pa30BaTeJbLHOM IPOrPaMMBbI

N3ydyenne paHHONW y4yeOHOM JAMCLUMIUIMHBI HAlpaBiIeHO Ha (QOPMHUpPOBAaHUE Y
00yYaromuXcsl CIeTYIONUX KOMIETEHIIHN:

KOZ{ U HAUMEHOBAHUE UHAUKATOPA Pe3yJ'IBTaTI)I O6y‘l€HI/IH 110 JTUCIHUIITIMHE
JOCTUKCHUSA KOMIICTCHIINN

OIIK-1 CrocobeH ydYWTHIBATH COBPEMEHHBIC TEHACHIWH pPAa3BUTHA TEXHUKH W TEXHOJOTMH B 00JacTu
TeXHOC(EepHOi 6e30MTaCHOCTH, U3MEPHUTENBHON 1 BEIYHCIUTEIBHON TEXHUKH, HH)OPMAIIMOHHBIX TEXHOJIOTHH IpH
pELICHNH THUIOBBIX 3a/lad B 007aCTH NMPO(EeCcCHOHATIBHON NESITEIbHOCTH, CBSI3aHHOM C 3alMTON OKpY»Xaromien
cpenbl U obecrnieueHreM 0e30I1aCHOCTH YeJI0BeKa

HOIIK-1.1. JemoHcTpupyer 3HAHUA 0 | 3Haer crenu(UKy NPOLECCOB, BIUAIOIINX HA YMEHBIICHHE
COBPEMEHHBIX TEHACHLUSAX PA3BUTHUS TEXHUKH U | CTOMKOCTM M JOITOBEYHOCTH MATEPUAIIOB B Pa3IUYHBIX
TEXHOJIOTUH, a  TaKkkKe  U3MEPUTENIBHOW, | arpecCHUBHBIX cpenax, (axTopsI paspyleHus

BBIYUCITUTENIFHON TEXHUKH W HH()OPMAIIMOHHBIX | METAJUTMYECKHAX U HEMETAIUTMYCCKIX MATEPHUAIOB
TEXHOJIOTUH B obiactu TeXHOC(EPHOH | yMeeT MNPOBOINWTH KOPPO3MOHHBIE PACYETHI C IIOMOIIBIO
6e3omacHOCTH W3BECTHBIX (POPMYI U ypaBHEHHUH, B TOM YHUCIIC C TIOMOIIBIO
KOMITBIOTEPHBIX IPOrpaMM, IIPOTHO3UPOBATH HCXOAA W3
XUMHUYECKOW TPHUPOJBI MaTepuaia U arpecCUBHOM CpEIbl
JTIOJITOBEYHOCTh M CTOUKOCTh COOPYKEHUU M KOHCTPYKIIHI
BIIA/IEET OKCICPUMEHTAIBHBIMH W  JKCIIEPHUMEHTAIBHO-
pacyeTHBIMH  METOJaMH  H3Y4YCHHS  JIOJTOBEYHOCTHU
MaTepHaJIoB




Kon n HanmenoBanue WHAWKaATOpa
JOCTHXCHHUS KOMIICTCHIINH

Pe3ynpraTel 00ydeHus M0 TUCTIUIUTHHE

HOIIK-1.2. Bribupaer u NIPUMEHSET
COBPEMEHHBIE  MPOLECCHl U TEXHOJOTHH;
COBPEMEHHYIO U3MEPUTEINIBHYIO,

BBIYHCIIUTENBHYI0 TEXHUKY W HH(OpMaIMOHHEIE
TEXHOJIOTUIl NIpH pEILICHHH THIOBBIX 3anad B
obmactu npohecCHoHaTBFHON AeATEIEHOCTH

3HAaCT MCTOAbI U CIOCOOBI MMpeAOTBpAIICHUA PAa3pYLICHUA U
YBCJIMYCHUA JOJTOBCUHOCTHU PA3JIMYHBIX KOHCTPYKIIMOHHBIX
MarepuajoB, a TaKKEe MCTOJAbl OLCHKH CTOHUKOCTH
METAJUIMYCCKUX U HEMETAJNINICCKNX MaTCPHUaJIOB

YMEET OCYIIECTBISITh PALMOHAIBHBIA BBIOOP Ppa3INIHBIX
METOZIOB U CPEJCTB MPOTUBOKOPPO3MOHHON 3aIIUTHI IS T10-
BBIIICHUSI CTOMKOCTH M JOJITOBEYHOCTH COOPYKEHUH MHpHU
9KCITyaTalllH B arPECCUBHBIX Cpeniax

BJIAZiCET CHOCOOAaMH 3aIUTHl MAaTepUaIoB OT KOPPO3WH U
pa3pyLICHNs U MOBBILICHUS HX pecypca

Pe3y.]IBTaTbI 06yquI/151 o AUCHUIUIMHE OJOCTUTAKOTCA B paMKaX OCYHICCTBJIICHUSA BCCX
BUI0B KOHTAKTHOM M CAaMOCTOATEIbHON pa6OTBI 06yqa101u14xc;1 B COOTBETCTBHH C YTBCPKIACHHBIM

y4€OHBIM IIJIaHOM.

I/IH,[[I/IKaTOpr JOCTHIKCHUA

KOMIIETEHIINH

cuMTaloTCd  CHOPMHUPOBAHHBIMU  TIPH

AOCTHIKCHUHU COOTBCTCTBYIOIIUX UM PE3YJILTATOB 06y‘~IeHI/I$I.

2. CTpyKTYpa M coiep:KaHHe JUCIHUIIIHHbI

2.1 PacnpenesieHue TPYA0EMKOCTH JUCHUILJIMHBI 10 BUIAM padoT

OOmiasi TpyA0EMKOCTh JAMCUUILIMHBI COCTaBisieT 4 3adeTHbiX eauuuil (144 yacoB), ux
pacripesiesieHie 110 BUaM padoT PeCTaBICHO B Ta0JIUIEe

Bunst pabot Bcero Dopma 00yueHHs
4acoB OYHasl
7
ceMecTp
(gacsr)
KonTakTHas padoTa, B TOM 4HcJIe:
AyauTopHbIe 3aHATHS (BCEro): 50 50
3aHATHUS JEKIIMOHHOTO THUIIA 16 16
nab0paTopHbIE 3aHATUS 34 34
MPAKTUYCCKUC 3aHATU
CEeMHUHAPCKHE 3aHSTHS
HNHasi koHTaKTHAas padora:
Kontpons camocrogrensHoi padotsl (KCP) 4 4
ITpomexyrounas arrecranms (MKP) 0.3 0.3
CamocrosiTesibHasi padoTa, B TOM YHCJIe: 63 63
OdopmiteHre 1ab0paTopHBIX padoT 16 16
CaMocTosATeNbHOE U3YUYCHNE TEOPETHUECKOTO MaTepralia 15 15
CaMOCTOATENLHOE PELIEHHE 33129 15 15
[oxroToBka kK TEKyIIeMy KOHTPOITIO 17 17
KonTpoas:
[Moaroroska k 9K3aMeHy 26.7 26.7
Oomasn Jac. 144 144
TPY10€MKOCTh B TOM 4HCJie KOHTAKTHas padora 54,3 54.3
3a4. e 4 4

2.2 ConepxxaHue QM CUUILTHHBI

Pacrnipenenennie BU10B yueOHOM pabOThI U UX TPYJOEMKOCTH O pa3fiesiaM AUCIUILITUHBL.
Pa3nens! (TeMbl) TMCHMIUIMHBI, H3y4aeMble B 7 cemectpe (ouHast hopma oOydeHust)




KonmuectBo yacos
N AynuropHas Breayaut
° HaumenoBanue pazenos (Tem) OpHas
Bcero pabota
pabota
J 113 JIP CPC

1. Brenenne. OOmme BOIPOCH COXpAaHEHHUS IIETOCTHOCTH. 5 2 - - 3

2. Koppo3ust MeTayuioB u 3ammra OT Hee. 42 4 - 18 20

3 CTOHMKOCTb CHIIMKATHBIX CTPOHMATEPUAOB U ITyTH HOBBIIICHUS 23 4 i 4 15
UX JJOJTOBEYHOCTH
JloNroBeYHOCTh MOJIMMEPHBIX MaTepUaloB, BIMSHUE HA Hee

4. (PU3MKO-XMMUYECKUX (PaKTOPOB, ITYTH NOBBILICHUS 31 4 - 12 15
9KCITYaTaIlHIOHHOTO pecypca

5 Mertob Hepva3pymalomeﬁ ZAMarHOCTHKH LEOCTHOCTH 12 2 i i 10
KOHCTPYKIMI U COOPY>KEHUI
HUTOI'O no pasoenam oucyuniurvl 113 | 16 - 34 63
KoHTponb camocrosrenbHoil pabots! (KCP) 4 - - - -
ITpomexyrounas arrecrauus (MKP) 0.3 - - - -
ITonroToBKa K TEKYIIEMY KOHTPOJIIO 26.7 - - - -
OO61mas TpyJ0eMKOCTh N0 JUCIUILTHHE 144 - - - -

[Tpumeuanue: JI — nexuuu, 113 — mpaktudeckue 3anatus / cemuHapsel, JIP — mabGopatopHbie
sansitusi, CPC — camocTositenbHas paboTa CTy/IeHTa

2.3 Conep:xanue pa3aesioB (TeM) THCIUNIHHBI
2.3.1 3aHsATHA JeKINOHHOI0 THIIA

Ne HaumenoBanue pa3nena Conepranue paszicna (Tembi) dopma TeKy1ero
(TemsI) KOHTPOJISA
1. |Benenue. O0mme VYpoBHM oOpraHu3aly  BELIECTBA. | epMOIMHAMHYECKHE Dcce
BOIPOCHI COXPaHEHHUS aCIeKThl COXpPaHEHUs LENOoCTHOCTH. OpraHuszanus XUMHUKO-
LEJIOCTHOCTH. TeXHOJIOTHYecKoil cucteMbl. CHocoObl  KOJMYECTBEHHOTO
BBIPAKEHUS] CKOPOCTH Pa3pyLICHHs MaTepHaOB.
2. |Kopposmst MeTamoB M1 |MexaHU3MBl ~ NPOTEKAaHWS  KOPPO3HOHHBIX  IIPOLECCOB.| peIIeHHUE 3ajad,
3alluTa OT Hee. DNEKTpOXUMHUUYECKas U XUMHUueckas kopposus. Pemenue 3agau| KP1, T1, JIP1,2
3. |Koppozust MetammoB 1 |MeToabl NPOTHBOKOPPO3MOHHOMN 3aluThl. Pemenue 3anaq
3aIKUTa OT Hee.
4. |CTOHKOCTb CHIMKATHBIX |B3aMMOCBSI3b XHMM. COCTaBa, CTPYKTYpBHl —CHJIIMKATHBIX
CTpoiMaTepHanoB U MaTepHaJIOB U UX JOJITOBEYHOCTH. DaKTOPHI pa3pyIeHHs
ITyTH TOBBILICHUS UX
JIOJITOBEYHOCTHU T2, JIP3
5. |CTOMKOCTh CHIMKATHBIX |PerynmupoBaHHe XapaKTepUCTHK cTpoiiMarepuanoB. Ilytu
CTpoiMaTepHanoB U BOCCTAaHOBJIEGHHUS WX  IEJIOCTHOCTM M  TOBBIIICHUS
ITyTH TOBBILICHUS UX JIOJTOBEYHOCTH.
JIOJTOBEYHOCTH
6. |JonroseuHoctsb B3anMocBs3p cocTaBa, CTPYKTYPHI IOJIMMEPOB C MYTAMH HX
MOJMMEPHBIX paspyuenus. PakTopbl pa3pylIeHHsL.
7. |MaTepuaioB, BIMAHUE Ha |PerymupoBaHue XapaKTEPUCTUK IIOJIUMEPOB. Iyt T2,JIP 4,5
Hee (PM3MKO-XUMUUYECKHX |COXpaHEHHS [EJIOCTHOCTH U IOBBIILICHHUS X J0JITOBEYHOCTH.
(axTopoB, myTH
MOBBIILIEHUS
9KCIUTyaTaIHOHHOTO
pecypca
8. |Metoasl I'paBuMeTpHUYeCcKHe, JIIEKTPUIECKHE, MAarHUTHBIE METOJBI
Hepa3pyLIaonei JUAarHOCTHKH. [IpaBMIIBHOCTH W TOJHOTA JHATHOCTHYECKUX
JNAarHOCTHKH Meponpustiid. COBpeMEeHHBIE TeHICHINN B 00J1aCTH KOHTPOJIS Occe
LIEJIOCTHOCTH LIEJIOCTHOCTH.
KOHCTPYKLMH U
COOpY>KEHU M

3amrura taboparoproit pabotsr (JIP), koutponbshas padora (KP), tect (T)




2.3.2 3aHATHSA CEMHHAPCKOI0 THIA (MPaKTHYecKHe / CeMMHAPCKHeE 3aHATHS/
JabopaTopHblie padoThl)

Ne HaumeHnoBanue paznena TemaTuxa sanATHR/paboT dopMa TeKyLEero
(Temsr) KOHTPOJISA
1. |Kopposus metaimoB 1 |Kopposust ctaiu ¢ KUCIOPOTHOH TeNOIsIprU3aIiei JIP1 Bomnpocs! k
3aIUTa OT Hee. Pemenne 3anau mo teme «Koppo3sus MeTamios» pabote
2. Karonnas 3ammura craan JIP2 Bomnpocs! k
Pemenue 3agau no TeMme «3amuTa 0T KOPPO3HU» pabote
3. -
TecroBas pabora Nel, KontposbHas padora Nel.
4. |CTOHKOCTb CHIIMKATHBIX |YTJIEKHCIOTHAs KOPPO3us OeToHa JIP3 Bomnpocsl k
CTpoiiMaTepHaoB u pabote
MyTH MOBBILICHUS UX
JIOJITOBEUHOCTH
5. |[JonroseyHocTh bapbepnblii o dexT HanonHUTENS B MonuMep-Heopranuueckux|JIP4, Bonpocs! k
HNOJTMMEPHBIX MaTepuanax pabote
6. |MarepuaaoB, BAMSIHUE Ha | XMMHUYECKOE pa3pylIcHUE MOJINMEPOB JIP5 Bonpocs! k
Hee (PU3UKO-XUMHUECKUX pabore
7. |bakropos, myTH TecroBas pabora Ne2 «Hemerammnaeckue MaTeprabn pelieHue 3a1ad,
MOBBIIICHUS KP2
SKCILUTyaTalluOHHOTO
pecypca
8. |3ammTa nabopartopHbIX | 3amMTa CTYAGHTAMHU OSKCIEPUMEHTAIbHBIX pe3ynbraroB 1o|JIP1-5
pabor. OLICHOYHBIM KPHTEPUSIM
9. 3ammra CTyJIeHTaMH SKCIEpUMEHTANBHBIX pe3ynbraToB mo|JIP1-5
OIIGHOYHBIM KPUTEPUSIM

BamuTa 1abopatopHoit padoTsl (JIP), kontponbHas padota (KP).

2.3.3 IlpuMepHasi TeMaTHKa KypCOBBIX padoT
Kypcogas pabota He mpenycMOTpeHa y4eOHBIM TIJIAHOM.

2.4 IlepeyeHb y4eOHO-METOAMYECKOT0 0O0eCeYeHUs JJI CAMOCTOSATEIbHOIH pPadoThl
00y4YaOIIHUXCS 10 TUCHHILINHE

[Tepedensb yueOHO-METOUIECKOTO 00ECTICUSHHSI TUCITUTUINHBI 10
Ne Bun CPC BBINTOJIHEHHUIO CaMOCTOSATEIEHON PabOTHI
1 | Odopmienue 1abopaTopHbIX | XMMHYECKOE CONPOTUBIICHHE MAaTepHajoB M 3allluTa OT KOPPO3MH:
pabort nabopatopueiii mpaktukym / H.H. IletpoB, H.H. BykoB. — KpacHomap:
Ky6anckwuii roc. yH-1, 2017. — 92¢. ISBN 978-5-8209-1342-6
2 | CamocrosiTenpHOe M3yueHue |Kopposus n 3ammra MeTamioB: yueOHOe 1mocodue it By30B [DIEKTPOHHBIN
Teopernyeckoro marepuana |pecypc]/O. B. flpocnasuesa [u np.]; mox Hayy. pex. A. b. lapunneoii. — M.:
WznarensctBo Opaiit, 2018. — 89 c. — (Cepusti: YHuBepcurersl Poccun). —
ISBN 978-5-534-05862-8. - Pexum JIOCTyTIA: www.biblio-
online.ru/book/D1912F5C-87C3-4C18-AF09-6BO9EDD733DF3
3 | CamocrostensHoe pemenue |Koppo3us meramioB B BoaHbIX cpenax. [Ipaktukym / FO. A. Ilycros, B. B.
3a7a4 KomikuH, A. E. Kyteipe; M.: MUCHUC, 2005. - 102 c.
4 IMoxroToBka k Texymiemy |MeToauueckue peKOMEHIAMY K OpraHu3alui ayJUTOPHON U BHEAy AUTOPHOI
KOHTPOJIIO (camocTosITENBHOM) PaOOTHI CTYCHTOB: MeToAnYeckne yka3anus / coct. T.IL.
Cropoxenko, T.b. Ilounnok, A.B. becmamos, H.B. Jlo3a. — KpacHonap:
Kyb6anckwuii roc. yu-1, 2018. - 89 c.

Y4eOHO-MeTOINYECKUE MaTepuaibl s CaMOCTOSTENbHON paboThl 00yYarolMXcs W3
YHCJIa HHBAIK/IOB U JIUI] C OTPAHUYEHHBIMHU BO3MOXKHOCTSIMHU 3710poBbsi (OB3) npenocraistorcs
B (popMax, aJanTUPOBAHHBIX K OTPAaHWYCHUSAM UX 370POBBS U BOCIPHUATHS HH(OPMALIUH:

JList 5L ¢ HapyIIeHUsIMU 3pEHUS:

— B IIeYaTHOM popMe YBEITUUCHHBIM MIPUPTOM,

— B (popMe 2NIEKTPOHHOTO TOKYMEHTA,




— B (opme ayamodaiina,

— B IIeyaTHOM opMe Ha si3bike bpaitns.

JIyist nnL ¢ HapyIIeHUsIMU CIIyXa:

— B IIeYaTHOM (opme,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

J1J1s1 JIII C HApYIICHUSIMH OTIOPHO-JIBUTATEIBHOTO arapara:

— B mieyaTHo opme,

— B (popMe 3IIEKTPOHHOTO TIOKYMEHTA,

— B (popme ayamnodaiina.

JlaHHBII TepeYeHb MOXET OBbITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
o0yyJaroumxcs.

3. OOpa3oBaTesbHbIe TEXHOJIOTMH, NPHMeHsieMble NPH OCBOCHHMH JHCHUIINHBI
(MmonxyJis)

B xome wum3yyeHus JHUCHMIUIMHBI IIPEAYCMOTPEHO HCIOJIB30BAHME  CIIEIYIOLIUX
00pa30oBaTeNbHbIX TEXHOJOTHH: JIeKIUH, J1a00paTOpHBIE 3aHATHs, CaMOCTOSTENbHas padboTa
CTYJICHTOB.

B cootBerctBuu ¢ tpeboBanusmu PI'OC BO mno HampaBnenuto «TexnocdepHas
0€30MacHOCTbY) peaju3alus KOMIIETEHTHOCTHOIO IIOJXOJa IpEeaycMaTpuBaeT IIHPOKOE
UCIIOJIb30BaHUE B Y4eOHOM MpOIlecce aKTUBHBIX U MHTEPAKTUBHBIX (POPM MPOBEICHUS 3aHATUH.

Heotbpemiemoii cocTaBHOM YacThiO BUI0B YUEOHBIX 3aHITUN U OJHON U3 BaXKHEUIINX IIPU
MOJITOTOBKE CTY/ICHTOB SIBIISICTCS 1a00paTOPHBIN MpakTUKyM. IMEHHO 1a00paTOPHBIM MPaKTUKYM
MO3BOJIIET PEAIM30BaThb BOEIWHO IMOHATHUS «3HATh», «YMETb», «BJIAJETh HaBBIKAMHUY» IIPU
MIPOBEJICHUH AKCIIEPUMEHTAIbHBIX HccienoBanuid. [Ipu npumeHeHNH mpoOIEeMHOro MoAXoa K
paboTe CTYAEHTOB CTAHOBUTCS BO3MOXKHBIM PELIEHHE CIIEAYIOIIET0 KOMILIEKCa 3a/1a4:

- GOopMHpOBaHUE y CTY/CHTOB 3HAHUS M TIOHUMAaHUs (PU3MUECKON CYITHOCTH M3y4aeMbIX
MPOLECCOB U SIBJICHUI;

- pa3BUTHE CIIOCOOHOCTEH K TBOpUYECKOH HCCie10BaTeNbCKOi paboTe;

- yMEHHE TpPHUMEHATh B  IPAKTUKE HAy4YHBIX  MCCIEIOBAHMM  pa3iIMyHbIC
AKCIIEPUMEHTAJIbHBIE METOIUKH;

- 3HAaHME OCHOB IIOCTAHOBKHM JKCHEPHUMEHTOB C NPUMEHEHHUEM PA3JIUYHOTO
UCCIIEI0BATEILCKOT0 000pyI0BAHUS.

Jns MHBAIMIOB M JMI C OrPaHUYECHHBIMH BO3MOXKHOCTSIMH  3J0POBBS
yCTaHaBJIMBAETCSI OCOOBIM MOPSAAOK OCBOCHMS YKa3aHHOW AMCHUILIUHBL. B oOpazoBaTenbHOM
IIPOLIECCE UCTIOIB3YIOTCS COLIMAIbHO-aKTUBHBIE U pe(JIEKCUBHBIE METOIbI 00yUEHUSI, TEXHOJIOTUN
COLMOKYJIbTYPHOU peaOMIMTAlMM C LIEIbI0 OKAa3aHUs MOMOIIM B YCTaHOBJIEHUH MOJHOLIEHHBIX
MEXJIMYHOCTHBIX ~ OTHOLIEHWH C  JPYTMMH  CTYJEHTaMH, CO3JaHUM  KOM(OPTHOTO
MICUXOJIOTHYECKOr0 KJMMaTa B CTYJIEHYECKOH rpymre. Belmeo3HaueHHble 00pa3oBaTelbHbIE
TEXHOJIOTUHM JaloT HaubOosee 3()(PeKTUBHBIE Pe3yabTaThl OCBOCHMS TUCHUIUIMHBI C TMO3ULUN
aKTyallM3allud  COJEpXKaHUS TEMBbl 3aHATHUS, BBIPA0OTKH TPOAYKTUBHOTO  MBIILICHUS,
TEPMHHOJIOTMYECKOH TPAaMOTHOCTH W KOMIETEHTHOCTH 00Yy4aeMOoro B acIleKTe COLHabHO-
HANPaBIEHHOW TO3UIMKM OYAyIIero CreluannucTa, W MOTHUBAIMM K WHHUIIMATUBHOMY W
TBOPUYECKOMY OCBOEHHUIO yUeOHOr0 MaTepHara.

NudopmanoHHble  TEXHOIOTUW, TMPUMEHSEMbIe TIPH HW3YYCHUHU JUCIHILTUHBI:
UCIIONIb30BaHWE  HMH(MOPMALMOHHBIX  PECYpCcoOB,  JOCTYNHBIX B  HH(OPMAIMOHHO-
TEJIEKOMMYHUKALIMOHHOU ceTu MHTepHeT.

AnantuBHbIe 00pa30BaTeNIbHbIE TEXHOJIOTUH, IPUMEHEMbIE TPU U3YUYEHUU JUCIUILTUHBI
— Uil JMIl C OrPaHUYEHHBIMH BO3MOXKHOCTSMHU 3I0POBbsl IPEIyCMOTPEHAa OpraHu3alys
KOHCYJIBTAIIMI C UCIOJIb30BAHUEM JIEKTPOHHOM MTOYTHI.



4, OueHoOYHBIE

cpeacTBa

IS

NMPOMEKYTOYHOM aTTecTaluu

TEeKYIero

KOHTPOJIS

yYcneBaeMoCTH Hu

OrneHouHbIE CcpelcTBa IpEJHA3HAYeHbl U1 KOHTPOJIE M OLEHKHM 0O0pa30BaTeNbHBIX
JOCTIDKEHUH 00yJaromuxcs, OCBOMBIIMX NPOTpaMMy y4eOHOW IUCHMIUIMHBI «YnpaseneHue
YenoCmHOCMbI0 MEXHUYECKUX CUCTIEM).
OneHouHbIE CpPECTBA BKIIOYAET KOHTPOJIbHBIE MaTepUaibl Ul MPOBEACHUS TeKyIero
KOHTPOJIs B GopMe 3aaHUH I CAMOCTOSITEIIbHOTO PEILIeHH s, 3a/1a4 JJ1s1 pEILICHHsI B Ay IMTOPHH,
KOHTPOJIbHBIX pab0T, KOHTPOJIBHBIX BOIPOCOB K J1a0OPAaTOPHBIM paboTaMm, U MPOMeEKYTOYHOM
aTTecTanuu B (hopMe BOIIPOCOB U 3a/1a4 K IK3aMEHY.

CTpyKTypa OllEHOYHBIX CPEICTB JJIs TEKYIIei M MPOMEKYTOYHOH aTTeCcTalluu

Kon u HanmeHoBaHue HanMeHOBaHME OLIGHOYHOTO CPENICTBA
Ne Pesynbrarsl 00y4deHust
HHAWKaTOpa . [IpomexyrouHas
/11 (B cootBeTcTBUH C 1. 1.4) Texkymuil KOHTPOJIb
(B cootBeTcTBHU C 1I. 1.4) aTTeCTalus
3HaeT cnennduky | KoHTpomsHas padora; Bompoc Ha
MIPOIECCOB, BIMAIONINX Ha | 3aJadd U PEIICHUS B JK3aMeHe
YMCHBIICHAE CTOWKOCTH M | ayIUTOPHU
JOJATOBEYHOCTH
MaTepHaJIOB B Pa3IHIHBIX
arpeccHBHBIX cpenax,
(axTopsl paspyLIeHus
METaTHYECKUX U
HEMETaJUTNYECKUX
HOIIK-1.1.
MaTepHaJIoB
JleMoHCTpUpYeT 3HaHUS O
yMeeT npoBoauTh | JlabopatopHas pabota -
COBPEMEHHBIX
KOppO3WOHHBIE pacueThl ¢ | TecroBas pabora
TEHJICHLUSX Pa3BUTHUS
TTOMOIIIBIO H3BECTHBIX
TEXHUKH U TEXHOJIOTUH, a N
o dbopMyn W ypaBHEHHH, B
TaKKe U3MEPHUTEIBHOM,
1 . TOM 4YHCJIE C IOMOIIEIO
BEIYUCITUTEIHHON
KOMIBIOTEPHBIX
TEXHUKA U DOIDAMM
HHPOPMAIMOHHBIX POTPamMM,
o MIPOTHO3UPOBATH  UCXOJS
TEXHOJIOTHH B 00J1aCcTH o
N U3 XUMHYECKOW IPUPOJIBI
TexHochepHOit .
Mmarepuaia M arpecCMBHOM
6e3omacHoCTH
Cpenbl JOJITOBEYHOCTh H
CTOMKOCTb COOPYKEHUU U
KOHCTPYKLUHI
BIIa/ieeT JlaboparopHnas pabota -
SKCIepUMEHTANEHEIMA U | TecroBas pabora
9KCIEPUMECHTAIBHO-
pacYeTHBIMH  METOJaMH
U3y4YEeHUS! JIOJITOBEYHOCTH
MaTepHaJIOB
3HaeT MeToJsl M cnocoObl | KontponbHas pabora Bomnpoc Ha
IIPEAOTBPALICHUS 9K3aMeHe
NOIIK-1.2. Bribupaet u P P
paspyLICHUs U YBEITHYCHUS
MPUMEHSIET COBPEMEHHbIE
JIOJITOBEYHOCTH
MPOLIECCH U TEXHOJIOTUH;
Ppas3IuyuHbIX
COBpEMEHHYO
KOHCTPYKIIMOHHBIX
HU3MEPUTEINBHYIO,
MaTepualioB, a  TaKKe
BBIYHCITUTEIHHYIO .
METO/IbI OIIEHKH CTOMKOCTH
2 TEXHUKY U
METaTHYECKUX u
nH(OpMaLMOHHbIE
. HEMEeTaJUINIECKIX
TEXHOJIOTHi pH
MaTepHaJIOB
pELIeHNH THITOBBIX 3a1a4 -
B OBIACTH yMmeeT ocymecTBisiTh | KoHTponbHas pabora; Bomnpoc Ha
. paunoHaIbHbIH BBIOOp | 3ajmauu Ajs pelieHus B 9K3aMEHe;
npodeccHoHaIBLHOM .
pa3iMUHBIX METOAOB W | ayJUTOPHH, OK3aMeHaIOHHAs
JEATEILHOCTH
CpPE/CTB 3aganus s 3amava
MIPOTHBOKOPPO3HOHHOM CaMOCTOSITEITFHOTO PEIICHHUs




3alUThl Al MOBBILICHUS
CTOMKOCTH u
JOJNTOBEYHOCTH
COOPYXKEHUI pu
9KCIITyaTallx B
arpeccHBHBIX Cpeax

BIIANICET cnocobamu | KonTtponsHas pabora; Bompoc Ha
3aIUTBl MaTepUaJioB OT | 3agayd JUls peLICHHs B 9K3aMeHe;
KOPPO3UH U pa3pylICHUs U | ayAUTOPHH; DK3aMeHaI[OHHAs
TIOBBILICHUS UX pecypca 3agaHus s 3aja4ya
CaMOCTOSITEJILHOTO PEIICHHS

TunoBbie KOHTPOJIbHBbIE 32IaHUS] UJIM HHbIE MATEPHAJIbl, He00X0AMMBbIE J1JIs1 OLEHKH
3HAHUWI, YMEHHM i, HABBIKOB M (WJIH) ONBITA JAeSATEJbHOCTH, XaPAKTEPU3YIOIIHUX ITAMNBI
(opMupoBaHusa KOMIETEHINH B MpoLiecce OCBOEHHUs 00pa30BaTeIbLHON NPOrpPaMMBbl

Ilpumepnvie memot 0ns nanucanusa Icce

1. TexHUKO-PKOHOMUYECKHE TPUYMHBI COXPAHEHHUS LIETOCTHOCTU TEXHUYECKUX
CHUCTEM.
2. [loueMy HE0OX0AMMO 3aTpPavyUBaTh PECYPCHI HA MOJIEPKAHUE 1IETOCTHOCTH
3JIEMEHTOB TEXHUUYECKUX CUCTEM?
3. [Moxneprkanue METOCTHOCTH TEXHUYECKUX CHCTEM KaK 3JICMCHT UX YIIPABJICHUS.
4. 3aueM HEO0OXO UM MOHUTOPUHT U HEpa3pyIlIaroIas JUarHoCTUKa?
5. KoppO3nuOHHBII MOHUTOPUHT KAK JIEMEHT YIIPABJICHUS! TEXHUYECKON CUCTEMOM.

Ilpumepnt 3a0anuit 0141 camocmoaAmMeIbHO20 6bINOIHEHUA U 015 PeUleHUA 8 AYOUMOPUU

1. MaccoBblil MOKa3aTellb KOPPO3UHU HE3AIUIIEHHOIO KPOBEJIBHOTO JKEJe3a
tonuHou 0,5 MM B ycnoBusiX atMocepHoi koppo3uu paseH 0,25 r/m2 -u. Onpenenuth
CPOK CITy>ObI TaKOT'0 KeJje3a 710 MOSBICHHUS CKBO3HOW KOPPO3UU.

2. Cranb 3 B cpeiHEM KOPPOAUPYET B pedHOM Bojie co cKopocThio 0,18 /M2 -u. OnpenenuTsb
CPOK CITY’KOBbI B 3TUX YCIOBUSX LIBEJJIEPA TOJIIMHON 6 MM, €CJIM U3BECTHO, YTO CEYEHUE €TI0
HE MOXKET OBITh yMeHbIlIeHO OoJiee, ueM Ha 30%.

3. B pe3ynbTaTe KOHTaKTa C MarHMEeM MOTEHIMA KaJMus B peuHoii Boze (pH=7) cmecTuiics
B OTPUIIATEIbHYIO CTOPOHY U NpuHsI 3HadeHue -0,85 B. byxaer nu Habmronarbes Koppo3ust
KagMusa?

4. OCHOBHOM NPUYMHOW BBICOKOTEMIIEPATYPHOU «BAaHAAUEBOW» KOPPO3UEN SBISAETCS
3arpsiI3HEHHOCTh TOIUIMBA COEIMHEHUSMU BaHa/AWs, OOpa3yIOUUMHU IMPU CXKUTAHUU 3011y,
conepxaiue JierkoruiaBkuil okeus V20s. OnpeaenuTs TIIyOMHHBINA MOKa3aTelb KOPPO3UU
aycreHuTHoM cranu tuna X18H10 npu ucneiTaHuu Ha BO3/yXe U B aTMOC(epe TOIUTMBHBIX
ra3oB npu 7=1123 K B teuenun 120 4, ecnu yOblIb Macchl 00pa3IoB CTalU C IUIOLIA/IBIO
noeepxHoctu 40 cMm? coctapiser cootBeTcTBerHO 0,335 u 3,5 r. IlnotHocTs cramu 7,8 r/em®.

5. OueHUTh KOPPO3MOHHYIO CTOMKOCTh ITMHKA Ha Bo3ayxe npu 7=673 K. OGpaszer uuHkKa ¢
mwomapio 30 cM? 1 HavaneHOM Maccoit 21,4261, nocie 180 4 ucnblTaHwit HA BO3/yX€ UMEET
maccy 21,4279. Ilpu ucnsitanusix oopasyercs ZnO.




6. Paccumrath CKOpOCTb (MM/TOM) PAcTBOPEHHMS JKejle3a, HAXOJAIIErocs B MAacCHBHOM
COCTOSIHMM B |H CEpHOW KHCIOTE, €CIIM CTAallMOHApHAS ILUIOTHOCTh TOKa HOHOB Fe?'
cocrasisier 7102 A/M2.

7. Ilpu crosiHKe CyqHA y MpuYayia AJis 3alUThl €ro KOpIyca OT KOPPO3UU MPUMEHSIOT
KaToAHY 3amuTy. [lmomans noaBoaHoit yactu cyana 1000 M2, CkopocTh Koppo3uu 0e3
TIpUMEHeHHs KaToaHoi 3amuthl 1072 r/M? B cyTku. Kakoii cHibl TOK Ha0 MoaaTh Ha KOPITYC
CyJIHa, YTOOBI TIOJHOCTHIO MOJABUTH KOPPO3HUIO?

8. Jlarynnas Tpy0Oa kopaOeiabHOro KoHJeHcaTopa (CILIaB MEOU C IIMHKOM) IIOJIBEpraercs
KOppo3uu B MOpCKOM Boje (a’pupoBaHHas cpega ¢ pH = 7). Paccuuraiite cumy
KOPPO3MOHHOI'O TOKa U Maccy MPOKOPOAMPOBABIIErO MeTalia eciii 00beM HOIVIOIEHHOIO
3a 50 MuH rasa paseH 44,8 ;1. Hanumure ypaBHEHUs 3JIEKTPOIHBIX IIPOLIECCOB.

Koumponsnan paboma 1

Bapuant 1.

1. TIpouecc xoppo3uu Maruusi UAET ¢ OOpa3oBaHHMEM OKCHIHOH IieHKu coctaBa MgO.
OnpeaenuTh CII0COOHA JIM OHA 3aIMIIATh METaJT 0T KOppo3un. (pmg= 1,74 Kr/m3, pmgo =
3,20 xr/m°)

2. OmnpenenuTh Maccy IIMHKA, MEPEIIE/IIET0 B PaCTBOP B pe3ysibTaTe aHOJHOTO Mpoliecca 3a
1 yac mpH IUIOTHOCTH KOPPO3HMOHHOTO Toka 10 A/M%. HaiiTn cKOpPOCTh KOPPO3UHM, €CIIN
W3BECTHO, YTO TUIONIAh aHOTHBIX yuacTkoB 0,01 M.

3. Kak npoucxoaut Koppo3us IMHKA, HAXOISAIIETOCS B KOHTAKTE C MEJIBIO TTPH KUCIIOPOTHOM
Y BOJIOPOTHOMU JIETIOJIAPU3AIIIH B @) KUCIIOM, 0) IIETOYHOM PacTBOpax

4. Byner mu cepedbpo KOPPOAUPOBATH C BOJOPOTHOM JIETIONApU3alIieH B
neadpupoBanHoM pactBope NaCN pH kotoporo paen 4, a aktuBHoctm CN 1

[Aq(CN)2] —wmoHoB cocTaBisior coorBercTBeHHO 0,316 1 10_4 MOJIB/JI.

E°ngcN) 1 /ag2cn = —0,31B.

Bapmuanr 2.

1. Tlpouecc KOppo3uu CBHHIA HIET ¢ 00pa30BaHUEM OKCHIHOM mieHkH coctaBa PbO.
OnpeenuTh cnocoOHa M OHA 3alIUINATh METAT OT Kopposur. (ppp= 11,344 xr/m?,
PPbo = 9,40 kr/M°)

2. OmpenenuTh MacCy HHKEIs, TEepeleAnero B pacTBOp B pe3yiabTare aHOIHOTO

2 o
npoiiecca 3a 1 yac npu mioTHOCTH Koppo3uoHHoro Toka 10 A/m~. Haiitu

CKOPOCTh KOPPO3MH, ECITM U3BECTHO, YTO TIIOMIAh AHOAHBIX yyacTkos 0,01 M2,



3. Kak nmpoucxonuT KOppo3usi MarHusi, HaXOJAIIETocsi B KOHTaKTe€ C HHUKEJIeM IpH

KHUCJIOPOJIHOM ¥ BOJIOPOJIHOM JCTIONSPU3ALIUU B a) KHCIIOM, 0) IIEJIOYHOM pacTBOpax

4. byzaer mu Meab KOPPOAUPOBATH B A€a3PUPOBAHHOM BOAHOM PacTBOpE

CuSO4 cobGpaszoBanuem Cu2+ u H2, ecom pH=3, aCu2+=1O_2 Moutb ? OtBer

NoATBEepAUTE pacueTamMu. KakoB ee moteHiman?

Bapuant 3.

1. TIpouecc xoppo3uu xene3a UAET ¢ 00pa3oBaHUEM OKCHUIHON TUIeHKH cocTaBa Fe20a.
OnpenenuTh CocoOHA M OHA 3alUIIATh METAILT OT KOppo3uH. (pre = 11,344 kr/m°,
PFe203 = 9,40 kr/M°)

2. OmpenenuTh Maccy Xpoma IMepelieiero B pacTBOp B pe3yJibTaTe aHOAHOIO Mpoliecca
3a | "ac Ipy IIOTHOCTH KOppo3uoHHOro Toka 100 A/m?. Haiitu
CKOPOCTH KOPPO3HH, €CIIH H3BECTHO, YTO TUIOMIAIb AHOJHBIX yaacTkoB 0,01 M2,

3. Kak mpoucxoauT Koppo3us aTFOMUHUS, HAXOISAIIETOCS B KOHTAKTE CO CBUHIIOM IPH

KHUCTIOPOJIHOM U BOAOPOTHOMN JEMOSPU3AIMHY B a) KUCIOM, 0) IIeJI0YHOM pacTBOpax.

4. Kakoit u3 merauio (Na, Zn, Mg, Cu) nenecoobpa3Ho BbIOpaTh 1ist
IPOTEKTOPHO 3alIUThl OT aTMOC(HEPHON KOPPO3UM CBUHIIOBOM 000JI0UKH

kabena? OtBer aprymeHTupyiite. IlpuBeaure ypaBHEHUs 31E€KTPOIHBIX

npoueccoB. KakoB cocTaB NpolyKTOB KOPPO3HUH.

Ilpumep mecmoeozo 3a0anusn no pazoeny «Kopposus u 3auwguma memannoex:

Bonpoc OtBer Camo-
KOHTPOJIb
(+)-mpaBu-
JBHO
(1) —me
BEPHO
HasoBure 0CHOBHBIE HallpaBJICHUS 1. DruexTpoxmMHUecKas
KIaccu(pUKauu KOppO3uu 2. Bun
3. Xumunueckas
4. Tlo MexaHm3My
5. Atmocdepnas
6. Xapakrep cpensl
7. PaBHOMepHas
[epeuncnure ocodeHHOCTH WCIICHUE
IIEKTPOXUMHUUECKOH KOPPO3UH Boccranosnenue
B onHOM akTe

Ok
0
PaznensHO

Cpena — HEINEKTPOIIHT
Cpena — 3eKTpOIUT

1.
2.
3.
4.
5.
6.
7. Hanmnume MUKpPOTaJIbBAHUYECKOTO TOKA




VYkaxxure NpUUUHBI KOPPO3UU
METaIIoB

1.BoccTaHOBHUTENIBLHOE CBOWCTBO

2.OKUCIUTENBHOE CBOMCTBO

3.bonpmas TBEpIOCTH

4.Maas TBepIOCTh

5.Huskas sHeprus HoHN3aIH

6.BrIcokas sHeprust THApaTaIliid HOHOB
1. PactBOpHUMOCTB

B uem otnnuune xoppo3uu oT
3NEKTPOIN3a

1.MexaHn3MOM 3IIEKTPOXUMHUUYECKOTO IIporecca
2.CaMOnpou3BOIBHBIN

3.IlpuHynuTeNbHBIN

4.BoccTaHOBIIEHNE HOHOB METa/UIa HA KaToJe
5.Jlenonspu3aiyis OKHCIUTEIeH

KakoBa poiib BOJIbI B KOPPO3UOHHOM
npouecce

1.IToBbImIaeT KOPPO3MOHHYIO CTOMKOCTh
2.CHMXKaeT KOPPO3UOHHYIO CTOHKOCTD
3.CHIKaeT 3J1eKTPONPOBOJHOCTh CPEIbI
4. TToBbIIIaeT NIEKTPONPOBOIHOCTD CPEIBI
5.Croco6cTByeT XMMUYECKOH KOPPO3UH
6.Croco6CTBYET AIEKTPOXUMHUYECKOI
KOpPPO3HH

Vkaxunre BUBI KOPPO3HUU

Xumudeckas
DNEKTPOXUMHUYECKas
ATmocdepHast
PaBHOMepHas
SI3BeHHas

MectHas
MexkpuctanauTHas

VYKaKuTe Ha KaKUX y4acTKax
IIPOTEKAET IEKTPOXUMUYECKAS
KOppO3Hs

Ha nosepxHoctu metaina

B pactBope

Ha anone

Ha xatone

BuyTpu kpucramia meramia

VYKkaxxute TepMOIMHAMUYECKUI
IOKa3aTesb AMEKTPOXUMUICCKOM
KOppO3HH

VHTEHCHBHOCTD KOPpO3HUH
CkopocTb KOPpO3UH
DNeKTpoIHbIE TOTESHIHAIBI
Temneparypa cpensl
KoHneHTpanus HoHOB MeTajuia

PONMNRPIORMONREINOO RN R

o

Kakas aTo peaknus:
Me — ne + Me™xH>0

1.Boccranosienne

2.0xucnenue
3.OKUCIUTENBHO-BOCCTAHOBUTEIIbHAS
4. Anoxnast

5.Karonnas

6.AHOHO-KATOTHAS

10

YeMm oTimyaeTcs DJICKTPOXUMHYCCKAA
KOppoO3ud OT XAMHYECKON

1.0OKuCIUTETFHO-BOCCTAHOBUTEIHHEIH MpoIece
2.Hammduem nenoisipu3aTopoB

3.HanmareM MHKpPOTaIEBaHUYECKOTO TOKA

4. Pa3ieIbHOCTBIO CTagui

11

Uro Takoe nossipuzanus’?

1.OpuenTanust MOJIEKyYJ 1 HOHOB B MAarHUTHOM
none

2. TopMoXeHHe 3JIEKTPOIHOTO Ipoliecca Npu
KOppo3uu

3.CMelieHne MOTeHIUANIOB IPH NPOTEKAaHUU
TOKa

4.YMeHbIIeHnEe pa3HOCTH MTIOTSHIINANIOB 0e3
TOKa

5.YMeHbplIeHre TOTeHIHAIOB C TOKOM

12

VYKaKuTe KOOpIAUHATHI
MOJISIPU3ALUOHHBIX KPUBBIX

1. E-pH

Bpemsa — E

I-E
Konuentpauus - E

13

ITo KakuM MOKa3aTessIM OLICHUBAIOT
CKOPOCTbH KOPPO3HH

OOBEMHBIM
BecoBrim
ITo mI0THOCTH TOKA

WA W




4, Ilo Benuunne E
5. TTo m00BIM U3MEHEHUSM B TEYCHUHI
BpEeMEHHU

14

Kaxue metanisl KoppoIupyroT ¢
BOJOPOIHON AEeNOsIpU3aliel U B
KaKHX YCIIOBHSIX

B menounoii cpene
B xucnoii cpene
B meilitpansHoil cpene

C nonoxutensHbM E

15

Korna Bo3zMoxHa KucI0poaHas
JIETOTSPU3ALIHS

KoHnuenTpanus kucinopozia 10cTaToqHA
E meranna orpunarensHee E

1
2
3.
4. C orpunatensHbIM E
5.
1
2

KHCIIOpo/ia

3. E Meranna nonoxurensHee E

KHCIIOpo/ia

E meranna pasen E kucioposna

16

Uto Takoe MacCUBHOE COCTOSIHUE
MeTaia

Manast KOppO3HOHHAasi CTOMKOCTb
Bricokas KOppO3UOHHAsE CTOUKOCTh
WHTeHcnpukanms aHogHOTO Tpolecca
TopmoxkeHne aHOJHOTO TIpoLecca
OtcyTcTBHE KOPPO3UHN

Mauiast CKOpOCTb KOPPO3HUH

17

Vkaxunre MNPpUYHUHBI ACTTAaCCUBALINH

BoccranoBuTtenbHbIE TPOLECCHI
OKHCIUTENBHBIE TPOLIECCHI
MexaHnueckoe HapylIeHHE ICHKU
JleicTBHE aKTUBHBIX HOHOB
CHM)XeHHUe TeMIepaTypbl

18

OcHOBHBIE TTOKa3aTEIN
KOPPO3UOHHBIX MPOIIECCOB MPHU
I/ISy‘ICHI/II/I BIIMAHUSA I/IHFI/I6I/ITOpOB

CrerneHb 3aIIuThl OT 00IIeH KOPPO3UH
Crenens 3alUThl OT 00IIEro
HABOJIOPKUBAHHUS

3. KoadduiireHT TOpMOKCHHUS
HaBOJOPaKUBAHHS

4, CreneHp 3alIUTHl IPU aHOIHOM
TOJIIPU3AIUH

5. CreneHp 3alUTH OT BOJOPOIHOTO
OXPYIYUBAHHS

NEORWNDEOORWDNEIE

19

VKaxute OCHOBHEIS ITIyTH 3a1UThI
METAJIIIOB

1. H3MeHeHneM CBOMCTB MeTajla

2. M3menenuneM cBOMCTB cpeabl

3. HckiroueHremM KOHTaKTa MeTajia Co
cpenoit

Karognas 3ammura

Wurubuposanue

20

Bus! 31€eKTpOXUMHUUECKOM 3aLUTHI

Karomnas
IIporekropHas
WNuruburopHas
AHomHas
Jpenaxnas
JlernpoBanue

SR

21

CyIHOCTh KaTOAHOHW NPOTEKTOPHOU
3aIIUTEI

1. CoeaMHEHNE ¢ METAIUIOM UMEFOIIMM
OoJree MONIOKUTEIbHEIN E

— Oouee oTpunarenbHbli E
CoenuHeHue ¢ JTI00BIM METAIIIOM
CoenunenneM co ciwiaoM Zn u Mg
— co crutasom Cr

22

VkaxuTe METOJIbI 3alMTHI MEeTaJlJIa
H30JIALIMEN OT CpeIbl

Karonnast 3amura
AHoOJHAs 3ammTa
IIpumeHnenne NOKpbITUI
Jlerupoanue
®docdarupoBanne
OAEeKTpOIH30M

S whDEOGALN

23

Hemeramnnueckue MaTepHraJibl

PR

Heopranunueckue matepuas
Opranuyeckue MaTepuabl
CuiMkaThl

IMonustunen




| | | 5. He npoBoasuye 31eKTpUIECKH TOK

Kpurepun onenkmu:

Kpurepuu Ouenka YpoBeHb

BbIIIE - 85% NPAaBUIIBHBIX OTBETOB | «3aYTEHO) MTOBBIIICHHBI YPOBEHb
61%—84% npaBUIBHBIX OTBETOB «3a4TEHO» IIOPOTOBBIN YPOBEHB
<60% npaBUIbHBIX OTBETOB «HE3aUTEHO» ypOBEHb He chopMUpOBaH

Tpebosanun k omuemy no 1a60pPamMoOpHLIM padomam u KOHMPOIbHblE 60NPOCH
Jlabopamopnan pavoma 1

. MexaHu3M 3JeKTPOXUMUYECKONH KOPPO3HH.

. Uto coboii npeacTaBiseT JBOWHON 3JIEKTPUIECKUIN CIION?

. SIBJIeHUE KUCIOPOAHOM AETIONIAPU3aLUY.

. @aKTOpBl, BAUSIONINE HA CKOPOCTh IPOTEKAHUS KUCIIOPOAHOM EMOJIIPU3ALIIH.

. Kakoii nmpornecc 6oee BeposTeH KUCIOPOAHAS WM BOJOPOAHAS ACTIONSPU3ALIUS?
. Kakue rpynmsl o TepMoAMHaAMUYECKON YCTOMYUBOCTH BBl 3HaETE?

NN DB WN B

Jla6opamopuas paboma 2

. Knaccugukanust tHru6UTOpOB.

. MexaHu3M 3aiuTHOTO AeHCTBUS HHTHOUTOPOB.

. KonnuecTBenHas oreHka 1eiicTBUsS HHTHOUTOPOB.

. @akTopsl, BaMAONME Ha 3()(HEKTUBHOCTh JEHCTBUS HHTHOUTOPOB.

A wpN PR

Jabopamopuas paboma 3

1. YTo NOHMMAIOT O] TEPMUHAMH «MaKpPOCTPYTypa» U «MUKPOCTPYKTYpay MaTepHaIoBy»?

2. IlpupoaHble M UCCKYCTBEHHbIE CUIIMKATHbIE MaTepuaibl. OT 4yero 3aBUCUT 001aCTh UX
IpUMEHEHUs?

3. BausHue nopucTtocT Ha 0671aCcTh IPUMEHEHUS CHIIMKATHBIX MaTepuasioB. Korja oHa jkenaresbHa,
a Koraa Hao6opoT?

4. YTo MOHUMAIOT MO/ I0JATOBEYHOCTHIO CTPOUTEIBHBIX MAaTEPUAIIOB?

5. Kak U3MEHSIOTCS XapaKTepUCTUKU CTPONMATEPHAIIOB IIPH YBJIAKHEHUH?

6. B uem npuumnHa pa3pyueHus IpUPOAHBbIX KAMEHHBIX MATEPUAIIOB B COOPYKEHUAX?

Jabopamopuas paboma 4-5

1. IlonsTHE “cTapeHue” NOJIUMEPOB U OCHOBHBIE (DAKTOPBI, BHI3bIBAIOIIUE CTAPEHHE.

2. KonmnuecTBeHHbIE KPUTEPHUN CTETICHH CTAPEHHS MTOJTMMEPOB.

3. AHTHOKCHIAHTBI HHTHOUpYtoiero (1-i rpymnisl) 1 IPeBEHTHUBHOTO (2-i TPYIIbI) eHCTBUS, UX
OCHOBHbI€ ITPEICTABUTEIH.

4. MexaHu3M cTaOMIM3UPYIOMIETO AEUCTBHUSI aHTHOKCUIAHTOB 1-if 1 2-i TpyNIIbI.

5. BemecTBa (Msr4urTenu, cMasKH, JIyOpUKAaHThI, aHTU(IIEKCHHTN), CHIDKAIOIINE TTepepanpsHKeHus B
HOJIMMEpax U MEXaHU3M UX JeHCTBUS.

6. OcHOBHbIE MposiBIIeHUs «OapbepHOro» 3ddexTa

7. Kak MO>KHO 1OCTHYB «OapbepHbI» 3(Q(DEKT.

8. B uem omiinuus ot 3¢ppexkToB npu BBEACHUN CHEPUUECKUX U MJIACTUHYATHIX HAIOJIHUTENCH?

OTueT MOMKEH cojaep)kaTh: IeNb palOOThl, OMHMCAaHUE M CXEMY YCTAaHOBKH, METOIUKY
JKCHEPUMEHTa, SKCIEPUMEHTANbHbIE JaHHblE B BHJE TaOJMIbl, KAaYECTBEHHYIO OILICHKY



KOPPO3WOHHBIX TIOBPEXKIEHUH, BHIBONBI. [Ipu crmade pe3ynbTaToB pabOThI MPENoIaBaTEIIO
oOydJaronuiics JOJKEH BIIAJETh TEOPETHUYECKHMM MaTepHUalioM —TIOJXO0JaMd K ONMHUCAHUI0 W
00BSCHEHUIO TIOYYEHHBIX JIAHHBIX, M OOBSICHITH MPAKTUYCCKU IMOTYICHHBIE TaHHBIC.

No MakcumanbHoe | [Tonmyuennoe
/o Kpurepuii onieHnBanus KOJIMYECTBO konuuectBo | K, %
0aJIoB 1o 6amioB
KPUTEPHIO
1 | IlmanupoBaHue NeATEIHLHOCTH, PECYPCOB 10
2 | Kputnueckoe ocmpiciieHne HHQOpMaIuu 15
3 | IlpoBenenue HaOIOICHNUS, SKCIICPUMEHTA, 25
UCCIICIOBAaHMS WJIM MOJICIIMPOBAHUS
4 | OdbopmiieHHEe pe3yIbTaTOB, BEIBOJIOB 20
5 | CootBercTBHE TpeOOBaHUAM O(HOPMIICHUS 10
MUCBMEHHOTO TeKCTa (TMChbMEHHAS
KOMMYHHMKAIHS)
6 | OTBeTH Ha BONPOCHI 20

IIxaya nepeBoaa 3HAYEHUH KOI(PPUIHEHTA YCIECIIHOCTH
B TPAJAMUIHMOHHYIO aTTECTAlMOHHYIO OLICHKY

3HaueHus1 KOOPHUIMCHTA YCIICITHOCTH TpanuimoHHas aTTecTallMOHHAs OIEHKA
91-100 «OTJIIMYHOY/ «3aUTEHOY
74 - 90 «XOPOMIOY/ «3aYTCHOY
61-73 «YJOBIETBOPUTEIBHOY/ «3aUTCHO
0,00 - 0,60 «HEYJIOBJICTBOPUTEIHHOY/ «HE3aUTEHOY

3a4eTHO-IK3aMEeHAIMOHHbIE MaTepuaidbl [Jisl MPOMEXKYTOYHOIl  aTTecTanuu
(3x3ameH/3a4eT)

1. Ilpumepnuiii cnucok 60npocoe 01 no020MOGKU K IK3AMEHY

1. Knaccugukanus KOppo3HOHHBIX pa3pyIICHUH METAIIJIOB.

2. KonnuecTBeHHAast U KaUeCTBEHHAs! OLIEHKU KOPPO3UHU.

3. [NokazaTenu koppo3uu. TepMoIuHaAMHUKa XUMUYECKOW KOPPO3UN METAJLIOB.

4. BnusHue BHYTPEHHUX U BHENIHHUX ()aKTOPOB HA CKOPOCTD ANEKTPOXUMUYECKON KOPPO3HH.
4. BniusiHUE KOHCTPYKTUBHBIX OCOOCHHOCTEH Ha CKOPOCTh KOPPO3HH.

5. Koppo3us B HEAJIEKTPOJIUTAX.

6.TepMoiMHAMUKA U KUHETHKA JIEKTPOXUMHUUYECKOU KOPPO3UU METAIIIOB.

7. Kuneruka xumuueckoil koppozuu. O61une npeacaBieHus

8. MexaHu3M razoBoil KOppO3uu METAILIOB. METOIbI 3aIIUThl METAJUIOB OT T'a30BOI KOPPO3UH.
9. I'azoBas koppo3us. O6pazoBaHNE OKHCHBIX COEIMHEHUH Ha MOBEPXHOCTHU METAIJIA.

10. YcnoBusi 00pazoBaHusi CIUIONIHOW OKHMCHOW IUJIEHKM U €€ YCTOWYMBOCTh. 3aKOHBI POCTa
OKHCHBIX TICHOK.

11. Bogopoanas razoBasi KOppo3usi.

11. MexaHu3M 3JIEKTPOXUMHUYECKOU KOPPO3HH.

12. CymHoCTh aHOJHOM M KaTOJAHOU MOJISIpU3AIUH.

13. BonopoaHasi u KUCIOpOIHAS IETOJISIPU3ALIHH.

14. SIBnenue maccuBanuu.

15. SIBnenue nepenaccuBalii METAJIOB.

16. MexkpuctamuTHast Kopposus. Mexanusm, (hakTophl BIHSIONINE HA HEE U 3aluTa.

17. Koppo3nonHoe pactpeckuBanune. MexaHus3M, (GakToOpbl OKa3bIBAIOIINE BIWSHUE HA HETO U
3allIuTa.



18. Koppo3uonHas yctanocts. MexanusM, (akTophl BIUSIONINE HA HEE U 3aIUTA.
19. Atmocdepnas kopposus. Buasl, Mexanu3m, pakTopbl BIUSIOMNE HA KOPPO3HUIO U 3aIUTA.
20. [Toxzemuas koppo3usi. Bunel, MexaHu3M, (pakTopsl BIUSIOINE HA KOPPO3UIO U 3aIIUTA.
21. Koppo3zus 0i1y>k1aroIiMMu TOKaMHU...
22. Mukpobuosoruueckas KOpposusi.
23. Toueunas u 1ieneBasi KOppO3HH.
24. MeTtozpl 3aIMThI 0T KOppo3uu. KpaTkas kinaccuduxams.
25. Meramnueckue nokpbITHsi. CriocoObl HAHECEHUS U UX JOCTOMHCTBA U HEIOCTATKH.
26. Hemeramnueckue NOKPBITHSI HA HEOPTaHUUECKOU OCHOBE. JIOCTOMHCTBA M HEAOCTATKH.
277. Hemeramnnueckue NOKPBITHSI HA OPraHUYECKON OCHOBE. JJOCTOMHCTBA M HEOCTATKH.
28. Y najeHue arpecCUBHbIX KOMIIOHEHTOB U3 CPE/Ib.
29. UaruburopHas 3ammura. Kiraccudukanust 1 MexaHu3m JACHCTBUS.
30. CynHocTh NPOTEKTOPHON 3aIUTHI.
31. CymHOCTh KaTOJTHOM 3JIEKTPOXUMUYECKOH 3aILUTHI.
32. CBoiicTBa OCHOBHBIX MOJMMEPHBIX MaTepUaIOB ISl IPOTUBOKOPPO3UOHHOMN 3aluThl. Me-
TOJbI IPUMEHEHHUS.
33. CBoiicTBa CUJIMKATHBIX MAaT€pHaJIOB JUIsl IPOTUBOKOPPO3UOHHOM 3a1uThl. MeToibl mpumMe-
HEHUS.
34. Knaccudukanusi HeMETALTMYECKUX MarepuanoB. [lapameTpsl, ompeaemnsiomue xapakrep
B3aUMO/ICHCTBUSI HEMETAJUIMYECKUX MaTepUaJIOB C BHEIIHEHN Cpeoil.
35. Cnernuduka pa3pylieHns CHIHKATHBIX MaTepraioB. MoIyJib OCHOBHOCTH.
36. beron. Knaccuduxarus nporieccoB KOPpO3MOHHOTO pa3pyllIeHus OeToHa.
37. Metoap! 3amuThl O€TOHA U Kelle300€TOHA OT KOPPO3UOHHOTO Pa3pyIICHHS.
38. ®U3UKO-XMMHUYECKHE MPOIECCHI B3aUMOACICTBUS OJIUMEPOB C ArPECCUBHBIMU CPEJIAMU.
39. Bousiaue Gu3NKO-XUMHUYECKON AECTPYKIIMH HA CBOHCTBA MOJUMEPOB.
40. Metroas!l uccaea0BaHUS CTAPEHMS TOJMMEPHBIX MaTEPUATIOB.
41. Metop nerpagaiiioHHbIX (GyHKIUI. OCHOBHBIE JOIYILIEHUS METO/A.
42. Metop nerpagaioHHbIX (GyHKIUH. OU3nKo-MaTeMaTHIecKast MOAENb METOIa.
43. MeToJ JIMHEHHOTO MOJSPU3ALMOHHOTO CONPOTUBIEHUS. DU3UKO-XUMHYECKas MOJIETb Me-
TOJA.
44. Koppo3noHHBI MOHUTOPUHT. [{enu u peraembie 3a1a4d MOHUTOPUHTA.
45. Kopp0o3MOHHBII MOHUTOPUHT. MeTOoAbl KOPPO3UOHHOTO MOHUTOPHHTA.
2. Ilpumepot 6unemos K IK3ameHy

®I'bOY BO «KyOaHckuii rocy1apcTBEHHbIH YHUBEPCUTET
Kagenpa obuieit, Heopranudeckoit xumuu 1 UBT B xumuu
Hampasnenne noarorosku 20.03.01 — TexHochepHas 6€30acCHOCTh
20__-20  yu.ron;
Jucnunimza «YpaBiieHue [eJIOCTHOCTBI0 TEXHUYECKUX CUCTEM»

SK3AMEHAIIMOHHBIN BUJIET Nel.

1. Knaccudukarus KOppo3HOHHBIX pa3pylIeHH METaIOB.

2. Kopp0o3nOHHBII MOHUTOPHUHT. MeTOABI KOPPO3MOHHOIO MOHUTOPHHTA.

3. 3amaua:

PaccumTaiiTe CKOpPOCTh KOPPO3HH CTalbHOTO TpybompoBoma B T/(M?XCyT), e€cnum BOJAa,
MOCTYMAIONIas B HETO cO CKOpOCThio 50 1/MuH., comepxuT 6,2 MinO2/1 npu H.y., a BRIXOAIIAs
comepxut 0,2 maOz/n. Koppo3us mporekaer Ha ydacTke mmomagsio 100 M2 ¢ o6pazoBaHumeM

Fe20s.



3aBenyromuii kKadenpol
oO1elt 1 HeopraHUYECKOM
xumun u BT, n-p xuMm. Hayk bykos H.H.

OI'bBOY BO «KybaHCcKHi TOCY1apCTBEHHBI YHHBEPCUTETY
Kadenpa obmeit, Heopranndeckoii xumun u UBT B xumun

Hamnpasnenue noarorosku 20.03.01 — Texnocdepnas 6e30macHOCTb

20 -20  yu.ron

I[I/ICHI/IHJ'II/IHa «YI'IpaBJ'ICHI/Ie OEJIOCTHOCTBIO TCXHUYCCKUX CUCTEM»

AK3AMEHAIIMOHHBIM BUJIET Ne2.

1. KonuuecTBeHHast M KaYECTBEHHAsl OLEHKH KOPPO3UH.

2. KopposuonHslii MOHUTOpUHT. Llenu 1 perraeMble 3a1a4d MOHUTOPUHTA.

3. 3agaua:

Cepebpo xoppoaupyet B pactBope CuClz ¢ odpazosanuem tBepaoro AJCl.
Paccuuraiite 9J1C KOppO3MOHHOTO TAIbBAHUYECKOTO AJIEMEHTA, €CJIU aKTUBHOCTD
nonoB Cu(2+) 0,05, a aktuBHOCTh HOHOB Cl” coctapmnsiet 0,1 monb/n. [TpuBenure
YPaBHEHHUS AJICKTPOIHBIX ITPOIIECCOB.

¢ cuz+/cu = 0,338 B, @aq.cl/agel =0,222 B

3aBenyrouuii kadeapol
o011eit 1 HeOpraHU4eCcKoM
xumun 1 UBT, n-p xuMm. Hayk bykos H.H.

Kputepuu oneHuBanus pe3yibTaToB 00y4eHUs!

OrueHKa

KpI/ITCpI/II/I OILICHUBAHMUA 110 9K3aMCHY

Bricokuii
YPOBEHB «S»
(0TIMYHO)

BBICTaBJISIETCA  CTYAEHTY, €CIM OTBET IOJIHBbIA, MPaBUJIbHBIN,
CaMOCTOATEIIbHBIN, MaTepUall U3J0KEH B ONPEIACICHHOMW JIOTHYECKON
MOCJIEI0BATEIBbHOCTH IEMOHCTPUPYETCS MHOTOCTOPOHHOCTH MOJIXO/IO0B,
MHOT'0AaCTIEKTHOCTh O0CYKJEHHS MPOoOIeMbl, yMEHHE apryMEHTUPOBATh
COOCTBEHHYIO TOUKY 3PEHHUS, HAXOAUTh MTyTH PEIICHUS MO3HABATEIBHBIX
3aja4, YCTaHaBJ'II/IBaTI) HpI/ILII/IHHO-CJ'IeJICTBeHHBIe CBsSI3H Me)KI[y
CTPOCHHMEM, CBOMCTBAMHM W NPUMEHEHUEM BEUIECTB, B JIOTUYECKOM
pPacCy)XKJIGHUM W PpeIIeHWH 3aJadyd HeT OIMMOOK, 3ajada perieHa
palrrioHaIbHBIM CIIOCOO0M

Cpennuit
YPOBEHB «4»
(xoportiio)

BBICTABJISIETCS CTYAEHTY, €CJIM OTBET MOJHBIA W MTPAaBUJIbHBIN Ha OCHOBE
M3YyYECHHBIX TEOPUH, MaTepuall U3JIOKEH B ONPEAECIEHHON JIOTUYECKON
MOCJEA0BATENbHOCTH, TMpPU HATOM JIOMYCKAIOTCS HECYIIECTBEHHBIE
OIIMOKM B OTBETaX Ha TEOPETUYECKHE BOMPOCHI I B PEIICHUU 3a/1a4H,
KOTOPBIE CTYICHT MOKET UCIIPABUTH O YKA3aHUIO TPENOAaBaTEeIs

[Toporosslii
YPOBEHB «3»
(ynoBneTBopuTe
JILHO)

BBICTABIIICTCS CTYACHTY, €CIU OTBET MOJHBIA, HO TPU STOM
JIOTYIIIEHA CYIIECTBEHHAS OMIMOKA WIIM OTBET HEMOJHBIN, HECBSI3HBIHN, HE
MMPOSABJIAIOTCA YMCHUA NPUMCHATL TCOPCTUUCCKUC 3HAHUA IMPU PCUHICHUN
MPaKTUYECKHUX MPoOIIeM;




- 3HaHUC IpeaMeTa ¢ 3aMCTHBIMU HpO6CHaMI/I, HETOYHOCTAMU, HO
TaKMMH, KOTOPBIC HC CIIYXKAT HNPCIATCTBUCM IJIA ,Z[ElJIBHGfILHGFO OGy‘-ICHPISI

BBICTABJIACTCA, €CJIHM OTBCT O6Hapy)KI/IBaCT HC3HAaHUC OCHOBHOI'O

MuHIManbHBIN
OBCHE O coaepxkanus ydeOHoro marepuana. CTyICHT HeE CIIOCOOEH pPELIUTh
(H}e'p JIOBJIETBODU 9K3aMEHAIIMOHHYIO 33J[auy JIa)Ke C IMOMOIIBIO MPEIOAaBaTeIsd U IJI0X0
yT SITBHO) p BJIaJCCT TEOPETHUYCCKHUM MaTepuanoM (HaOII0Jar0TCS CYIICCTBEHHBIE

OLIMOKY MPH 00CYKICHUH 0a30BbIX MOHATHI NPEIMETA).

OrneHouHBIE CpencTBA Ui HMHBAJIUIOB W JIUIl C OTPAHUYEHHBIMH BO3MOXKHOCTSIMU
3JI0POBbSI BEIOMPAIOTCS C YUETOM MX WHIAWBUAYAIBHBIX MICUXO(DU3NICCKUX OCOOCHHOCTEH.

— Ipy He0OXOMMOCTH UHBAIHM/IAM H JIULIAM C OTPaHUYEHHBIMU BO3MOKHOCTSIMH 37I0POBbS
NPEJOCTABIISICTCS TOTIOJIHUTEIILHOE BPEeMS JIJIs IIOATOTOBKU OTBETA Ha 3K3aMCHE;

— IIpH TPOBENICHUH TPOIEYPHI OIICHUBAHUS PE3yIbTATOB 00YyUEHHSI MHBAINIOB H JIUIL C
OTrPaHUYCHHBIMU BO3MOXHOCTSIMH 3/I0POBbBSI MPEIYCMATPUBACTCS MCIIOJIb30BAHUE TEXHUYCCKHX
CpeACTB, HEOOXOIMMBIX UM B CBSI3U C X WHAWBUIYAIBHBIMUA OCOOCHHOCTSIMH;

— IIpU HEOOXOAUMOCTH JIJIsl 00YYAFOIIUXCS ¢ OTPAHUYCHHBIME BO3MOXKHOCTSIMHU 3JI0POBbSI
U WHBAJIWAOB TIPOLEAypa OICHUBAHUS pE3YNbTAaTOB OOydYeHHs 10 JAWCHUILUIUHE MOXKET
MPOBOJIUTHCS B HECKOJIBKO ATAIIOB.

[Iponienypa oneHMBaHUsI Pe3yJbTAaTOB OOYYEHHS WHBAIUAOB M JIUI] C OTpaHUYCHHBIMHU
BO3MOXKHOCTSIMH  3JIOPOBbsI 10 JTUCHHUIUIMHE (MOJIYJIO) MPEIyCMAaTPUBACT TPEIOCTABICHHE
uHpopManuu B QopMmax, aJanTHPOBAHHBIX K OrPAHUYCHHSIM WX 3J0POBbS M BOCIIPHUSATHUS
uHpopMmanuu:

JUist T ¢ HapyIICHUSIMH 3PEHHS:

— B I1e4aTHOW (hopMe YBEIMYCHHBIM HIPUPTOM,

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA.

J7i U1 ¢ HapYIICHUSMHU CITyXa:

— B TIle4aTHOU opme,

— B (hopMe 2IIEKTPOHHOTO IOKYMEHTA.

JUiist T ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO armapara:

— B I1e4aTHOM (opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JlaHHBIN TepeueHb MOXET ObITh KOHKPETH3MPOBAaH B 3aBUCUMOCTH OT KOHTHHIEHTA
oOydJaronuxcs.

5. IlepeyeHb y4eOHOM JIUTEPATYPbl, HHGOPMALMOHHBIX PECYPCOB H TEXHOJIOT Uil

5.1. YueOHasi auTeparypa

1. Awnran P. Koppo3us u 3amuTa oT kKoppo3un. YuebHoe nocooue. Mocksa, «/HTen-
nekT», 2014, 343 c.

2. TlomoBa, A.A. MeToas! 3amiuThl 0T Koppo3uu. Kype nekuunii [DnekTpoHHbIi pecypc]:
yue0. mocobue — DnekTpoH. aaH. — Cankr-IlerepOypr: Jlanb, 2014. — 272 ¢. — Pexxum gocryma:
https://e.lanbook.com/book/50169.

3. Ilerpos, H. H. (KyoI'Y). XuMudeckoe cOmpoOTHBIICHHE MAaTEPHAJIOB U 3aIlUTa OT KOP-
po3uu [Tekcr]: maboparopusiii npaktukym / H. H. Ilerpos, H. H. Bykos; M-Bo oOpa3oBanus u
Hayku Poc. ®enepannn, Kybanckuii roc. yu-T. - Kpacnonap: [Kybanckuit rocyiapcTBeHHbII
yauepcuret], 2017. - 92 c.

4. Koppo3sus u 3aIuTa METauIoB: yueOHoe mocodue s By30B [ DneKTpoHHBIH pecypc] /
O. B. fpocnasuesa [u ap.]; nox Hay4. pex. A. b. Jlapunuesoii. — M.: M3garensctBo FOpalir,
2018. — 89 c. — (Cepusi: YuuBepcuretsl Poccun). — ISBN 978-5-534-05862-8. — Pexxum mocty-
ma: www.biblio-online.ru/book/D1912F5C-87C3-4C18-AF09-6BOEDD733DF3.

5. Basmmsrin, H. B. ConpoTuBieHne MaTepraioB 1 KOHCTPYKITUNA: YIEOHHK IS aKa-



JneMudeckoro OakanaBpuata [Dnextponnsiii pecype] / H. B. Bamumsunu, C. C. I'aBprommH. —
M.: U3narensctBo FOpaiit, 2018. — 429 c. — (Cepusi: bakanasp. Akagemudeckuii kype). — ISBN
978-5-9916-8247-3. — Pexxum poctyma: Www.biblio-online.ru/book/DOF1128A-BBD6-4EAC-
A64A-B9BCA31CFC39.

6. XmwxusakoB, B. 1. Conporusnenne MmatepuanoB. Koppo3noHHOE pacTpecKuBaHuE:
yueOHOEe mocooue auis MpUKIagHoro Oakanaspuara [ DaekTponHsiit pecype] / B. M. XuKHIKOB. —
M.: UznatensctBo FOpaiit, 2018. — 262 ¢. — (Cepus: Yausepcuretsl Poccun). — ISBN 978-5-
534-01441-9. — Pexxum poctyma . www.biblio-online.ru/book/01AFD486-FD04-40AC-B52C-
35709704A363

5.2. Ilepuoanyeckas JuTepaTypa

1. XKypHan ¢pu3nKOXUMUS MOBEPXHOCTH M 3alllUTa MAaTEpPHUAIOB - POCCUICKUI HayUHbIN
KYpHaJ B KOTOPOM ITyOJHKYIOTCS MaTepHajbl, KacaloUIMecs TEOPETHYECKUX W TPHUKIATHBIX
acleKkToB IMpobsieM (PU3MYECKOH XMMMHU MOBEPXHOCTH, HOBBIX MaTE€pHalioB, MX IOBEJICHHS B
Pa3IUYHBIX YCIOBUSX M OKPY)KEHHUSX, YIPABICHHUS] UX CBOMCTBAMHU, KOHTPOJS W 3aIUUTHI OT
Jerpalalliy U BO3JECHCTBUSI OKPYKAIOLIEH CPEbl.

2. Xypnan «llepcrieKTUBHBIE MaTepHAITBD»

- pOCCHUHCKUHM HayuyHBIH JKypHaJl B  KOTOPOM IYOJUKYIOTCS  OpUTMHaJIbHbIE
OKCIIEpPUMEHTAIIbHBIC, TEOPETHUECKUE, 0030pHBIC CTAaThH (DYHIAMEHTAIBHOTO W TPHKIATHOTO
XapakTepa IO akTyalbHbIM Ipo0JieMaM MaTepualoBeACHUs, (U3UKU KOHJIECHCHUPOBAHHOTO
COCTOSIHUS, XMMHMM TBEPJOTO TeJla, MHHOBAIIMOHHBIM TEXHOJIOTUAM Il HAYKOEMKHUX OTpaciei
IIPOMBIIIJIEHHOCTH.

3. Kypnan «Tepputopun Hedreras»

— Belylllee OTpaciieBoe M3JaHHe MO O00OpYJOBAaHUIO M TEXHOJIOTHSAM BKIIOYAs 3aILUTY
MaTepUajoB U MOBBILIEHUE JOJTOBEYHOCTH B HE()TEra30BOM KOMILIEKCE.

5.3. UHTepHeT-pecypchbl, B TOM 4YHCJI€ COBPeMeHHbIe Mpo(ecCHOHATBHBIE 0a3bl
AAHHBIX U MHGOPMALMOHHBbIE CIIPABOYHBIE CHCTEMBI

DJ1eKTPOHHO-0UbIMoTeuHbIe cucTeMbl (IBC):

1. 3BC «IOPAUT» https://urait.ru/

2. OBC «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAMH» www.biblioclub.ru

3. OBC «BOOK .ruy» https://www.book.ru

4. O5BC «ZNANIUM.COM» www.znanium.com

5. OBC «JIAHb» https://e.lanbook.com

IIpodeccnonanbubie 6a3bl JAHHBIX:
Web of Science (WoS) http://webofscience.com/
Scopus http://www.scopus.com/
ScienceDirect www.sciencedirect.com
Kypnanst uznarenscrea Wiley https://onlinelibrary.wiley.com/
Hayunast snextponnas 6udnunoreka (HIB) http://www.elibrary.ru/
6. IlomHOTEKCTOBEIE APXUBBI BEAYIIUX 3allaHbIX HAYYHBIX XXYPHAJIOB Ha Poccuiickoi
wiatdopme HayuHbIX xypHamoB HOMKOH http://archive.neicon.ru
7. HanumonanbHas »dyeKTpoHHass OMOIMOTEKa (JOCTYN K DJIEKTPOHHOW OHOIHOTEeKe
nuccepranuii Poceuiickoit rocynapcrsenHoit ouonuoreku (PI'B) https://rusneb.ru/
8. DnektponHas kotekuus Oxcdopackoro Poccuiickoro ®onna
https://ebookcentral.proquest.com/lib/kubanstate/home.action
9. Springer Journals https://link.springer.com/
10. Nature Journals https://www.nature.com/siteindex/index.html
11. Springer Nature Protocols and Methods
https://experiments.springernature.com/sources/springer-protocols
12. Springer Materials http://materials.springer.com/

agkrwpnE
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13. Springer eBooks: https://link.springer.com/

Pecypchl ¢cB0O0OOIHOTO T0CTYMA:

1. AwmepukaHcKas mateHTHas 0a3a maHHbIX hitp://www.uspto.gov/patft/

2. TlomHble TEKCTHI KaHAJCKUX auccepraiuit http://www.nlc-bnc.ca/thesescanada/

3. KubepJlenunka (http://cyberleninka.ru/);

4. UudopmarnmonHas cucrema "EnuHoe OKHO 10cTyna K 00pa3oBaTe/ibHbIM pecypcam’
http://window.edu.ru/;

5. Enwmnas koyuekuus nnpoBbXx 00pa3oBaTelibHbIX pecypcos http://school-
collection.edu.ru/ .

CoOcTBeHHBbIE YJIEKTPOHHBIE 00pa3oBaTe/ibHbIe H HH(POPMAIIMOHHbIE PeCYpPChI

KyoI'Y:

1. Cpena moayibpHOTO AuHamMuueckoro oOyuenwus http://moodle.kubsu.ru

2. baza yueOHBIX MJIaHOB, Y4€OHO-METOANYECKUX KOMILIEKCOB, ITyOJIMKALUNA 1
koH(pepenmmii http://mschool.kubsu.ru/

3. bubnmorexa nHHOpMAIIMOHHBIX pecypcoB Kadeapbl nHHOPMAITHOHHBIX
oOpa3oBaTelbHbIX TeXHONOrHi http://mschool.kubsu.ru;

4. DnexTpoHHbII apxuB qokymeHToB KyoIl'Y _http://docspace.kubsu.ru/

6. MeToanyeckue yKkazaHus JJs1 00y4al0IMXcs 10 0CBOEHUIO THCIMIIIMHBI (MOLYJIsl)

VYcnemHoe wu3ydeHHUE JUCHUILUIMHBI «YTPaBIE€HUE IEIOCTHOCTHIO TEXHHUUYEYECKUX
cucTeM» TpeOyeT OT CTYACHTOB PEryJIIPHOTO MOCEIIEHUS JISKIIUH, a TAaK)Ke aKTUBHOW paboThI Ha
MPAKTUYECKHUX 3aHATHUSAX, BBHITIOJHEHUS TECTOBBIX MPOBEPOUYHBIX Pa0OT, BHIMOIHEHUS U 3aLTUTHI
nabopaToOpHbIX PabOT, O3HAKOMJICEHHS C OCHOBHOW M JIOMIOJIHUTEIBHOMW PEKOMEHIyeMOM
JIUTEPATYPOH.

[Ipy NOATOTOBKE K JEKIIMOHHOMY 3aHSTHIO CTY/IEHTaM PEKOMEHIYETCsI:

1) mpocMOTpeTh 3amucu MpeAbIAyLIeH JeKIUM W BOCCTAHOBUTh B MaMIATH paHee
W3Y4YEHHBIN MaTepHall;

2) Oeryo MPOCMOTPETh MaTepuai MPEACTOSIICH JIEKIMU, C LENbI0 JYYIIero yCBOCHHS
HOBOT'O MaTepuaa,

3) caMOCTOSITENBbHO MPOPadOTaTh OTACIBHBIC (PPArMEHThI TEMBbI MPOILION JICKIIMH, SCIH
3TO HEOOXOUMO.

ITpu KOHCHEKTUPOBAHNY JEKIIMOHHOTO MaTepualia CTYJeHTaM HY>KHO CTPEMHUTHCS KPaTKo,
CXEMaTHYHO, TOCJIEIOBATENBHO M JIOTHYHO (PUKCHPOBATh OCHOBHBIE TIIOJIOKEHUS, BBIBOJIBI,
00001m1eHuss U (GOpMYIMPOBKH, HE MBITASICh 3alKCaTh BECh MPENoJaBaeMblii MaTepuail cIoBO B
CJIOBO.

ITpu NOATOTOBKE K 1a00pPaTOPHOMY 3aHITHIO PEKOMEHIYETCs:

1) BHMMATEIbHO HU3Y4YHTh MAaTEepHAl TMPEICTOSIIEH pPabOThl U COCTaBUTH IUIAH €
BBITIOJIHEHMS,

2) yoenuTh TOBBIIICHHOE BHUMAaHHUE YKCIEPUMEHTAIHHBIM OCOOCHHOCTSM TPEICTOSIIEH
paboThI (MCTIONIBb3yeMbIM pEaKTUBAM U 000pPYIOBAHHUIO, a TAKXKE TEXHUKE PAaOOTHI C HUMH);

BoeimmonusaTe snabopaTopHylo paboTy HEOOXOJMMO aKKypaTHO M IOCIEO0BATEIbHO,
OTpa’kasi BCE €€ OCHOBHbIE JTambl B JaboOpaTOpHOM KypHane. [lng ychemHo#l 3amuTsl
nabopaTopHO pabOTH HEOOXOIUMO TIIATEIHLHO U3YYUTh JIEKITMOHHBIN U, €CITA 3TO HEOOXOIUMO,
JIOTIOJTHUTEIIBHBIN TEOPETHUEeCKUN MaTepuall 1Mo TeMe paboThl, a TaKXKe MPAaBUIIBHO 3allOJHUTH
7a00paTOPHBIA KYpHAN, ClelaB BCE HEOOXOAMMBIC PAacdeThl U CHOPMYTHPOBAB BBIBOJIBI TIO
npo/ieTaHHOM paborTe.

[Tpy mOATOTOBKE 33a1aHKs IPEMOJIaBATEIsl PEKOMEHTYETCSI:

1) 03HAaKOMHUTBCS C TEMOH, KOTOPO MOCBSILEHO 3a/laHKe JUIsl BBIACHEHHS 00CYKIaeMOT0
Kpyra BOIIPOCOB,;
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2) nopaboTaTh C KOHCIIEKTOM JIEKIIUHU TI0 TeME, a TAK)KE 03HAKOMHUTBHCS C PEKOMEHyeMOH
auTepaTypoi u (Mpu HEOOXOAMMOCTH) JOMOJHUTEIbHBIMA UCTOYHUKAMH WH(OpPMAIIUU B BUJIC
MEPUOANYECKUX U3J1aHui U ITHTepHET-pecypCcoB.

[Ipu BBINONHEHUHN MTPAKTUYECKON PabOTHI CTyIEHTaM HEOOXOMMO OTMeUaTh T€ BOMPOCHI
U pa3felbl, KOTOPbIE BBI3BIBAIOT Y HUX 3aTPYAHEHUS. C LENbIO MOCIEIYIOMEH KOHCYIbTAUU Y
npenogaBarens. Kakaplii cTyeHT JOJKEH CTPEMUTHhCS aKTUBHO paboTaTh Ha MPAKTHUECKUX
3aHATHUSAX U YCICIITHO BBIMOJIHATH TECTOBBIE TPOBEPOUHBIC PAOOTHI.

CamocrosiTenbHass paboTa Hapsly € ayAUTOPHON MpPEACTaBISET OAHY M3 BaKHEUIIMX
dopMm yuebHOro mporecca. CamocTosTenbHas paboTa — 3TO IUIaHUpyeMasi paboTa CTYACHTOB,
BBITNIOJIHSAEMAs 10 33/IaHUI0 U TPU METOAMYECKOM PYKOBOJCTBE IpemnojaBaTeis, HO 0e3 ero
HernocpeacTBeHHoro ydactusi. CamocrosiTenbHass pabora IpenHa3HaueHa HE TOJBKO JUIS
OBJIaJICHUS TIPECTABICHHON AUCIUIIMHON, HO U /U1 (OPMHUPOBAHUS HABBIKOB pabOTHI BOOOIIIE,
B y4eOHOW, HaydyHOH, MPO(EeCCHOHAIBHONW AEATEIIFHOCTH, CIOCOOHOCTH NMPUHMMATh Ha ce0s
OTBETCTBEHHOCTb, CAMOCTOSITEJIbHO pellaTh BO3HUKAIOIIME MPOOJIEMbI, HAXOIUTh MpPaBUIIbLHBIC
pEIIeHus | T.JI.

B ocBoeHuu NUCHUIUIMHBI UHBATUAAMH U JUIAMH C OTPAaHUYCHHBIMU BO3MOXHOCTSMU
3I0pOBBsI OOJIBIIOE 3HAYEHHWE HMMEET WHAMBHIyalbHas ydeOHas paboTa (KOHCYJIbTAllMH) —
JOTIOTHUTEIIFHOE Pa3bsICHEHHE yueOHOro MaTepuarna.

WupuBuayanbHble  KOHCYJNBTAllMM IO TMPEAMETY SBISIIOTCS BAXHBIM  (DaKTOpOM,
CIOCOOCTBYIOIUM MHIMBUyaTU3allid O0Oy4EHHUS U YCTAaHOBJICHUIO BOCIIUTATEILHOTO KOHTAKTa
MEXIy IMpernojaBaTesieM MW OOyYalomUMCS WHBAJIHIOM WM JIMIOM C OrpaHUYCHHBIMHU
BO3MOXXHOCTSIMH 37J0POBBSI.

7. MaTepuajibHO-TeXHHYECKOe o0ecrieyeHne 1Mo JUCIUIInHe (MOAY TI0)

HaumeHoBaHue crienmagbHbIX
MOMeEILEHU

OCHAIIEHHOCTD CIIEIAAIHHBIX
MMOMENIEHUHN

IlepeueHb IMIEH3MOHHOTO
MPOrPaMMHOTO OOeCTIeueHuUs

Y4eOHble ayIUTOpHUN JUIs
MIPOBEJCHUS 3aHATHH JIEKIIUOHHOTO
THUIIA

Meb6enb: yueOHast mebernnb
TexHuueckue cpeacTBa 00yUeHHS:
9KpaH, MPOEKTOP, KOMITBIOTEP

Microsoft Windows;
Microsoft Office

NPOBEJIeHNUsI J1abOopaTOPHBIX paboT.
Jlabopatopus xumun (ayz. 435C)

TexHUUECKUE CPeICTBa O0yUCHHS:
MEPEHOCHOE MYJIbTHUMEAUHHOE
obopynoBanue (HOyTOYK,
MIPOEKTOP)
O6opynoBaHue:
CreHaIn3upOBaHHAs
naboparopHast MeOeNb (CTOJIBI,
CTYJbsI, IKA(BI [UII PEaKTHBOB H
000py10BaHMS, BBITSKHBIE
mKadbl), CPEACTBA NOKAPHOU
6€e301acHOCTH U OKa3aHMs TIePBOI
MEIUIMHCKOM ITOMOIIH,
XUMHYECKast Tocy1a u
000pyI0BaHUE, BECHI
AHAJIUTUYCCKUEC U TCXHHUYCCKUC,
ANIEKTPUUYECKHE HAarpeBaTeIbHbIC
wtky, pH mMetp «Okcnepr-001-
1», mydenbHas iedb, CyITIIbHBII
mkad, neHTpudyra JadbopaTopHas
IIEH-16, MukpocKon

VueGHbie aAyJUTOPUH st | Me6enb: yueGHast meGenb Microsoft Windows;
MPOBEICHHUS sausTuil | Texauueckue cpenctsa obyuenus: | Microsoft Office
CEMHUHAPCKOTO THUIIA, TPYIIOBLIX U | OKPaH, MPOEKTOP, KOMIILIOTED

WHIMBUIYATBHBIX  KOHCYIBTAINH,

TEKYILETO KOHTPOJIS u

MIPOMEXYTOYHOM aTTeCTAInH

VueOHble ayJIUTOPHU I MebGenb: yuebHast Mebelb Microsoft Windows;

Microsoft Office




MeTaIorpaduuecKuii «AIbTaMmu»,
XUMHYECKHE PEaKTHBBL.
Kypcosast paboTta He mpeaycMOTpeHa YIeOHBIM ILIAHOM.

VYueGHbIe AyIUTOPUH TUTS
KypCOBOTO HPOSKTHPOBAHHUS
(BBIIOTTHEHUS KYPCOBBIX paboT)

Jus  camocTosTeNnbHOW  paboThl  OOydYarOUIMXCS  MPEAYCMOTPEHBbl  IOMELIECHUS,
YKOMIUIEKTOBAaHHBIE CHEIMATM3UPOBAHHON MeOebi0, OCHAIIEHHBIE KOMIIBIOTEPHON TEXHUKOH €
BO3MOXKHOCTBIO MOJKIIOUEHUS K ceTu «MHTepHeT» M o0ecrneyeHueM J0CTyIa B 3JIEKTPOHHYIO

UH(POPMALMOHHO-00pa30BaTENbHYIO CPElY YHUBEPCUTETA.

HaunmeHoBaHHEe TOMENIEHUN 119
CaMOCTOSATENTFHON pabOTHI
oOyJaromuxcst

OcHalIeHHOCTD TIOMEIECHUH TS
CaMOCTOSTENIFHON pabOTHI
oOygaromuxcs

[lepedeHp NTMLIEH3MOHHOTO
MIPOTPaMMHOTO 0OecTieueHHS

TTomemieHue a1 caMOCTOSATEIHLHOMN
paboTHI 00yJaromuxcs (IUTaTbHBIN
3an HaygHoii OMOIHOTEKN)

Meobenb: yuebHas mebOenb
Kommnexr  cnenuann3upoBaHHON
Me0eTH: KOMIBIOTEPHBIE CTOJIBI
ObopynoBanue: KOMIIBIOTEPHAS
TEXHHKAa C MOJKIIYEHHEM K
nH}popMaMOHHO-
KOMMYHUKallUOHHOI
«MHTepHeT» W OCTyIOM B
QNEKTPOHHYI0  MH()OPMAIMOHHO-
00pa3oBaTEIHHYIO cpemy
0o0pa3oBaTeNPHON  OpraHM3aINH,
BeO-KaMephl, KOMMYHHUKAIIHOHHOE
obopynoBaHue, 0OOECIICUHBAOIICE
JOCTYII K  CeTH HHTCpPHET
(mpoBoaHOE COEIIMHEHHE u
0ecrpoBOJTHOE  COEIWHEHUE  TI0
texuonorun Wi-Fi)

CCTHU

Microsoft Windows;
Microsoft Office

Tlomenienne myIsi caMOCTOSTEILHOM
paboTs1 oOydatonuxcs (aya.
4310)

Meobems: yuebHas mebenb
Kommnexkt  crnenmann3npoBaHHON
MeOelH: KOMITbIOTEPHBIE CTOJIbI
O6opynoBaHue: KOMITBIOTEpHAs
TEXHUKa C MOAKIIOYCHHEM K
HHPOPMALNOHHO-
KOMMYHHKAIIHOHHON
«/HTepHET» MW JOCTYyIIOM B
9JIEKTPOHHYI  HMH(OpPMaIHMOHHO-
00pa3oBaTeNbHYIO cpeny
0o0pa3oBaTeNIbHON  OpraHM3alUH,
BeO-KaMepbl, KOMMYHHKAIIMOHHOE
obopymoBaHue, oOecTeuynBaroIee
J0CTyl K CEeTHU HHTECPHET
(mpoBoaHOE coeMHEHue u
0ecrpoBOJTHOE  COEJUHEHHE 10
texuosorun Wi-Fi)

CETHU

Microsoft Windows;
Microsoft Office




