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1 Hesin v 3a1a4M U3y4YeHHUS JUCUMILIIHHBI

1.1. Heap qucHUIUIMHBL: GOPMHUPOBAHHUE Y CTYJACHTOB TEOPETUYECKUX 3HAHUM U HaBBI-
KOB UCCIICJIOBaHUS B 00JaCTH MPUMEHEHHSI JICKTPOANATN3a C OUTIONSIPHBIMU HOHOOOMEHHBIMU
MeMOpaHaMH B 3JIEKTPOXUMUYECKONU TEXHOIOTHH.

1.2. 33113‘-[1/1 AUCHUIIJIMHBI: OCBOCHHUE TCOPETHYCCKHUX OCHOB M IMPAKTHUYCCKOI'O IMPUME-
HCHUA JJICKTpOAUain3a C 6PIHOJI$IpHBIMI/I HOHOOOMEHHBIMH M6M6paHaMI/I B BJIGKTpOXI/IMquCKOﬁ
TCXHOJIOTHH.

1.3. MecTo aucuumiaunsl B cTpykrype OOII BO

HucturumHa «IIpuMeneHue 3iekTpoauann3a ¢ OUIONAPHBIMH MOHOOOMEHHBIMH MEM-
OpaHaMu B JIEKTPOXMMHUUYECKOW TEXHOJIOTUU» OTHOCUTCS K JncuumiinHaM (MOJyJIsIM) 1O BBIOO-
py 2 ([AB.2) Yactu, popmupyeMoil yuacTHUKaMu oOpa3oBarTeibHbIX oTHOoIeHni bioka 1. {uc-
LUIUTMHBL (MOIYJIM) y4eOHOro Iu1aHa. B cooTBeTcTBUU ¢ paboynM ydeOHBIM IUTAHOM JUCLUILIN-
Ha u3yyaercs Ha | Kypce. Bux mpoMeKyTOYHOM aTTeCTaluu: 3a4€T.

Nzydenuto nucuuiuivbel «lIpumeHenue snekTpoauann3a ¢ OUNOISPHBIMU MOHOOOMEH-
HbIMU MEMOpaHaMU B 3JEKTPOXUMHYECKON TEXHOJIOIMMY IMPEALIECTBYET U3YUEHHUE TUCLUILINH
«MemOpaHHasl 3JEKTPOXUMHS U MeMOpaHHble MaTepuaibl HOBBIX MOKOJIEHUID», «CTpyKTypa H
(U3NKO-XMMHUYECKHE CBOMCTBA MOHOOOMEHHBIX M COPOIIMOHHBIX MAaTEpUANIOBY, «SIBICHHS Ha
Mex()a3HbIX TPaHULIAX».

JlaHHasi AMCLUMIUIMHA SBJSIETCS MPEIIEeCTBYONeH A qucuuiuind «MemOpaHHbIe Tex-
HOJIOTMM B PELICHUM 3KOJOIMYECKUX Npobiiem», «BHeapeHne u KoMMepHHaau3anus 3JeKTpo-
XUMHUYECKHUX IPOLECCOB U TEXHOJIOTHI».

1.4 IlepeyeHb MJIAHMPYEMBbIX Pe3yJIbTATOB 00y4YeHHUSs MO JMCHHUILIMHE (MOYJII0), CO-
OTHECEHHBIX € IVIAHMPYEMBIMH pe3yJIbTATAMH OCBOCHHS 00pa30BaTeIbHOM NPOrpaMMbl

N3ydenne nanHOW y4yeOHOM MUCHMIUIMHBI HarpaBlieHO Ha (opMupoBaHue y oOydyaro-
HXCA CICOYIOINX KOMHGTGHHI/Iﬁi

KOZ[ 1 HAMMCHOBAHUEC I/IH,Z[I/IKaTOPa* PeSyJ’IbTaTH 06y‘IeHI/If{ 10 AUCIUILIINHE

IIK-1. Cnoco6en mmaHupoBaTh paboTy M BBIOMPATh aJeKBaTHBIE METOJBI PELICHHUS HayYHO-HCCIEI0BATEIbCKUX
3aJ1a4 B BRIOpaHHOHM 06J1aCTH XUMHH WIH CMEKHBIX HAyK

HNIIK-1.1. Beibupaet skCiepuMEHTaIBHBIE U 3HaeT COBpPEMEHHBIC OJKCIEPHMEHTAIbHBIE M PacueTHO-
PacueTHO-TEOPETUIECKHE METOABI PEIICHHS [I0- | TEOPETHYECKHE METO/Ibl PEelIeHHUs TIOCTABICHHOI 3a/1aun.
CTaBJICHHOM 3a/1a4i, UCIOJIB3YsI JOCTIKEHHS YMmeer BBIOMpaTh 3KCIEPUMEHTAIBHBIE W PACUETHO-
COBPEMEHHOM XMMUYECKOH HAyKH, U HCXOAS U3 TEOPETHYECKHE METOMABl PELIeHHs IOCTAaBICHHOH 3ajauun,
MMEIOIINXCSl, MaTepPHUaIbHBIX, HHPOPMAIHMOH- WCTIONB3YSl JOCTHXEHUSI COBPEMEHHOH XMMHYECKOH HayKH,
HBIX 1 BDEMEHHBIX PECYPCOB. W HCXOJS M3 MMEIOIIMXCS, MaTepHaIbHBIX, HH(POPMAIOH-

HBIX U BPEMEHHBIX PECYPCOB.

Brnaneer 9KCHEPUMEHTAIBHBIMU u pacueTHo-

TEOPETUYECKUMHU METOAAMH pELICHUs] MOCTaBJIEHHOW 3ana-
YW, HUCHOJb3YSl JIOCTHIKEHUSI COBPEMEHHOW XHUMHUYECKOU
HayKH, U UCXOMS M3 MMEIOIIHUXCS, MaTepHAIbHBIX, HH(OP-
MAaIIMOHHBIX M BPEMEHHBIX PECYPCOB.

HIIK-1.2. UcnomsdyeT coBpeMeHHOE (M3HKO- | 3HAET COBpEeMEHHOE (HU3NKO-XUMHUYECKOe 000pyJ0BaHuE,
XUMHYECCKOEC 060py11013aHI/1e U TIOJIYYCHUSA U HCIOJIB3YEMOC IJIA TTOJIYUYCHUA U UHTCPHIPETAIIUN JOCTOBEP-
WHTEPIPETANH TOCTOBEPHBIX PE3YJIbTAaTOB FHC- | HBIX PE3yJbTaTOB HCCIEIOBAaHHWA B OO0JIACTH TPHUMEHEHUS
CIIeZIOBAaHUS B BEIOPAHHOW 00IaCTH XHUMHUU. ANEKTPOANANN3a C OWIOJSPHBIMH HOHOOOMEHHBIMH MeEM-
OpaHaMU B DJIEKTPOXUMHUIECKOU TEXHOJIOTHH.

YMeeT HCHONb30BaTh COBPEMEHHOE (HU3UKO-XMMHYIECKOE
o0opysoBaHHE Ul TONYyYEHHS W HHTEPHPETALNH JOCTO-
BEPHBIX PE3YJIBTATOB HCCIIEJIOBAaHUS B BHIOpAaHHOW oOnacTu
XMMUU.

Bianeer HaBbIKaMH MCIOJIB30BaHUS COBPEMEHHOTO (pHU3HKO-
XMMHUYECKOT0 000pYZOBaHUs JUlsl IIOJIyYEHUs] U MHTEpIpe-
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KO)_I 1 HAMMCHOBAHUC I/IHILI/IKaTOpa* PC3yJ’II)TaTLI 06y‘ICHI/I${ 0 AUCHUILINHC

TallMU JOCTOBEPHBIX PE3YJIbTATOB MCCIIEIOBAHUS B BHIOpaH-
HOM 00/1aCTH XMMHH.

IIK-3. CrocobeH Ha OCHOBE KPUTHUYECKOTO aHaimm3a pe3ynbraTtoB HUP orneHnBaTh MEPCIEKTUBHI HX TIPaKTHYE-
CKOT'0 IPUMEHEHHSI U ITPOJIOJDKEHHS pabOoT B SJIEKTPOXMMHUH WIIM CMEKHBIX HayKax

WUIIK-3.1. AnanusupyeTt u o6o01mmaer pe3ynbra- 3HaeT COBPEeMEHHbIE METO Il HH(POPMAIIMOHHOTO TTOKMCKa 10
TBI HH(POPMAIIIOHHOTO TIOMCKA 110 TEMAaTHKE UC- | TeMAaTHKE UCCIE0BaHUs B BHIOPaHHOM 00JIaCTH XHUMHH.
CJIC/IOBaHUSI B BBIOPAHHON 00J1aCTH XUMHUH. YMeeT aHanu3upoBaTh U 0000LIATh PE3yJIbTaThl HHPOpPMa-

LIMOHHOTO IIOWCKAa 10 TEMaTHKEe HCCIIeJ0BaHus B o0nacTu
MPUMEHEHHUS AJIEKTPOIHaIn3a ¢ OUIOISIPHBIMI HOHOOOMEH-
HBIMH MeMOpaHaMH B 3JIEKTPOXUMHYECKOH TEXHOJIOTHH.
Braneer HaBblkamMu aHanu3a M OOOOLICHUS PE3YJIBTATOB
MH(OPMALMOHHOTO TIOMCKa 10 TEMaTUKEe HCCIICAOBAHUS B
00JacTH TPUMEHEHHUS DJCKTPOIUanu3a C OWUIOIAPHBIMHU
HMOHOOOMEHHBIMH MeMOpaHaMH B JJICKTPOXHUMHYECKON TeX-
HOJIOTHH.

WIIK-3.2. OneHuBaeT NEPCHEKTHUBBI MPaKTHYe- | 3HACT TEOPETHYECKUE W MPAKTHIECKUE OCHOBBI 3JIEKTPOIH-
ckoro mpuMeHeHus pesynsratoB HUP u HUOKP | anmza ¢ OMIOISIpHRIME HOHOOOMEHHBIMH MeMOpaHaMH.

U TPOAOKEHHA pPabOT B INIEKTPOXUMHUHM WM | YMeeT OIeHHMBATh MEPCIEKTUBBI MPAKTHUECKOTO MpUMEHE-
CMEXHBIX HayKaX. Hus pesynsratroB HUP m HUOKP u npomomkenus: paboT B
IICKTPOXUMHH MM CMEKHBIX HAYKaX.

Brnaneer HaBBIKaMU OLICHMBAHHUS INEPCIEKTUBBI IpaKTHYE-
ckoro mpumeneHus pesynastatroB HMP u HMOKP u mpo-
JIOJDKCHUSI paboT B JJISKTPOXMMHUH WJIM CMEXHBIX HayKax.

2. CTpyKTYypa U colepKaHue TUCUUIINHBI
2.1 Pacnpenesienne TPyA0EMKOCTH JUCHMILIMHBI 110 BUIaM padoT

O6mas Tpya0EMKOCTh JUCHUILUIMHBI cocTaBisieT 4 3ad.en. (144 yacoB), ux
pacripefiejieHue 1Mo BujaM paldOT MPEeJCTaBICHO B TaONule (011 cmyOoeHmos
ODO).

Bun yuebHoit paboThI Bcero CemecTtpsl
4acoB 10
KonrakTtHasi pab6oTa, B TOM 4HCjIe 64,2 64,2
AyauTopHbIE 3aHATHSA (BCEro) 144 144
3aHATHSA JIEKIUOHHOTO TUIA 16 16
JlaGopaTopHbIe 3aHATHUS 48 48

3aHATHS CEMHUHAPCKOTO TUIA (CEMHUHAPBI, TPAKTHYE-
CKHE 3aHSITHS)

HNuas koHTaKkTHasi padora:

KonTpons camocrositensHoi pabotsl (KCP)

[Tpomexxyrounast arrectanus (UKT) 0,2 0,2

CamocrosiTejibHAasi pa6oTa, B TOM YHCJIe 79,8 79,8

KypcoBas padora

[TpopaboTka yueOHOTOo (TeOpeTHIEeCKOro) MaTepuana 60 60

BrinonHeHne WHIMBHUAYATBHBIX 331aHUH (IIOATOTOBKA
COOOIICHUH, Tpe3eHTaIil)




Pedepar

[ToaroToBKa K TEKyIIeMy KOHTPOJIIO 18,8 18,8

KoHTpoJs:

IToaroroBka K 3K3aMeHy

Oo0masi Tpy10eMKOCTh gac. 144 144
B TOM 4YHCJIE€ KOHTAKT- 72.2 72.2
Hasi padoTa
3a4. e 4 4

2.2 CTpyKTypa IMCUMIIIMHbI:
Pacnpesnenenue Bu10B yueOHOH pabOThl M MX TPYJOEMKOCTHU O Pa3JieliaM JUCLHUIIMHBL.

KonngectBo gacoB
Bueaynu-
Ne HaumeHnoBanue paznenos (Tem) AyRHTOpHas TOpIZ:H
Bcero pabora pabota
JI 113 JIP CPC
1. Brenenne 10 2 0 0 8
5 DIEeKTPOANAIN3 C TIPUMEHEHUEM OUTIOISPHBIX MEM- 86 8 0 30 48
OpaH
3. TpeboBaHusi I COCTaBy pacTBOPOB, MPEANIOATOTOBKA 32 4 0 12 16
" Pacuer 0OCHOBHBIX XapaKTEPUCTUK BIECKTPOJUAINZHOTO 58| 2 0 5 78
armapara
HUTOI'O no pasdenram oucyuniurvl 143,8| 16 0 48 79,8
Kontposs camoctosTensHoH pabotsl (KCP) 0
ITpomesxytounas arrecrarus (MKP) 0,2
[ToAroToBKa K TeKylIeMy KOHTPOJIIO 0
OO61mas TpyJ0€MKOCTh N0 JUCIUILINHE 144
2.3 Copaep:xanue pa3/ie/0B JUCHUILINHBI:
2.3.1 3aHATHA JEKIMOHHOTO THIIA
Ne HaunmenoBanue Comepikanue paszena dopMa TeKyIIero
paszena KOHTPOJIS
1 2 3 4
1. Bsenenue Hcropus pa3Butus snektpoauanusa ¢ ou-  |KP, JIP
NoJIIpHBIMU MeMOpaHamu. Poibs poccuii-
CKHUX M COBETCKUX YUEHBIX B Pa3BUTHHU
AJIEKTPOINATN3a ¢ OUTIOISIPHBIMU MeMOpa-
HaMu. OCHOBHBIE TIPOLIECCHI, TPOUCXO IS~
e B OUMOJIIPHON MeMOpaHe Mpu po-
XO0KJICHUU YEPE3 HEE DIICKTPUUYECKOTO TOKA:
JIACCOLMAIMS MOJIEKYJI BOJIbI, IEPEHOC
HMOHOB COJIU.
2. DIIEKTPOANAIHS C [Ipumenenue s nomydeHus: kucior u me- |KP, JIP
MpUMEHEHHEeM OUIo- |Touel, koppekiuu pH pacTBopoB, cMHTE3a
JISIPHBIX MeMOpaH COEIMHEHU I, TA300YUCTKH U Pa3aeICHUS
ras3oB, B [TAILIEBON IPOMBIILIJIEHHOCTH, JUJIS
MOJTYYEHUS YIBTPAYUCTON BOJBI METOJAOM
HENPEPBIBHOW JIEKTPOACHOHU3ALU Y.




OnTumanbHble 00JIaCTH TPUMEHEHUS HJICK-
TPOJUAIU3HBIX aIapaToB ¢ OUTOISIPHBIMU
MeMOpaHaMu: MO TVIOTHOCTH 3JIEKTPUUECKO-
ro TOKa, TeMIIEepaType, CKOPOCTSIM, KOHIICH-
TpausM UCXOJHOIO U MOJIYyYaeMbIX pac-
TBOPOB.

3. TpeboBanus I cocra- |TpeGoBanus o coctaBy, npeabssisembie k |KP, JIP
BY PacTBOPOB, NIP€Jl- |pacTBOpPaM, HCIIOJIb3yEMBIM B JJIEKTPOINA-
MIOATOTOBKA au3e ¢ OUMONIIPHBIME MeMOpaHaMu. MeTo-

JIbl, UCTIOJIb3YEMBIE JJIS IIPEIBAPUTEIILHON
00paboTKH PACTBOPOB IEPE]] IICKTPOIUA-
JM30M C OUIOJISIPHBIMU MeMOpaHaMH: KOp-
pexuust pH. Y panenue rpy0oaucepcHbIX
IIPUMECEN U3 PaCTBOPOB, TOCTYNAOLIUX Ha
AIIEKTPOIUAIN3 C OUIONIIPHBIMU MeMOpa-
HaMH, OCa)KJICHUEM B T'PaBUTALMOHHOM I10-
ne. [Ipumenenne GpuabTpallOHHBIX, MUK-
pOdUIBTPALIMOHHBIX U YIbTpapUIbTpaLH-
OHHBIX METOJIOB JJIsl yIaJ€HUsI TUCIEPCHBIX
puUMeceH.

VY najeHne MOHHBIX IpUMeECEH, MPUBOASAIINX
K 00pa30BaHUIO 0CAIKOB MaJIOPACTBOPUMBIX
COeIMHEHUH npH nu3MeHenuu pH, us pac-
TBOPOB MOHHBIM 00MeHOM. MeTo/1bl 00e33a-
pakuBaHUsI, IPUMEHSIEMbIE B IIpOLIECCAX
AIIEKTPOAMAIHN3a ¢ OUITONIIPHBIMU MeMOpa-
HaMH.

4. Pacuer ocHOBHBIX Xa- |OCHOBHBIE TEXHMKO-9KOHOMHUUECKUE Xapak- |KP, JIP
PAKTEpUCTHUK DJIEK-  |TEPUCTHUKHU IIPOLIECCOB MNIEKTPOIAAIN3A C
TPOAMATIM3HOIO af-  |OUIOJIIPHBIMU MEMOpaHaMu; METO/IbI UX
rapara DKCIIEPUMEHTAIIBHOIO ONPEIETICHUS U pac-

4eTa ¢ UCIOJIb30BAaHUEM MATEMAaTUYECKOTO
MOJEIIMPOBAHUS.
ITpumeuanue: KP — koHTpoabHas pabora, JIP — naboparopnas pabota
2.3.2 3aHATHS CeMHHAPCKOI0 THIA
He npenycMoTpeHbl ydeOHbBIM IJIaHOM.
2.3.3 JIaGopaTopHbIe 3aHATUSA
Ne HaumeHnoBanue 1abopaTopHbIX paboT Popwma Tekymero
KOHTPOJISI
1 3 4
1. |[Tony4eHue CUIBHON KUCIOTHI U MIENIOUN AIIEKTPOIUATH3OM ¢ Oumo- |JIP
JSIpPHBIMU MeMOpaHaMH.
2. |[Tony4yenne cnaboit KUCIOTHI U MIETOYHN AIIEKTPOIUATH30M ¢ oumo- |JIP
JSIpPHBIMU MeMOpaHaMH.
3. |[TomyueHne CHITbHOM KUCIOTH M OCHOBAHUSIH AeKTpoananm3om ¢ |JIP
OUIIOJIIPHBIMU MEMOpaHAMHU.
4. [Koppekius pH pacTBOpoB 2JIEKTPOIMATN3OM C OUMOISIPHBIMU MeM- (JIP
OpaHamu.
5. |ccnenoBanue nporiecca ynajaeHus yriIeKUCIoro ra3a u3 sozayxa  |[JIP
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AIIEKTPOAMATIN3OM C OUIIOJISIPHBIMU MeMOpaHaMH.

6. |[Tonydyenue ynbTpauncToi BOJbl METOIOM HEIIPEPHIBHOM AIEKTPO-
JICMOHU3AIMH C UCTIOJIb30BAaHUEM OUIIOJIIPHBIX MEMOPaH.

JIP

7. |WccnenoBanne METOa OCAKICHUS JUIS TIPEIBApUTEILHON 00paboT-
KM PacTBOPOB IEPeJI AIEKTPOAUATUIOM ¢ OUTIONSIPHBIMU MeMOpa-
HaMH.

JIP

8. |UccnenoBanme MUKpO(QUIBTPALIMOHHOMN MPETOYUCTKH TEXHOIOTU-
YEeCKOr0 PacTBOPA OT JTUCTIEPCHBIX YAaCTHI TIEPE]] SIEKTPOANATNZOM
¢ OMIOJISIPHBIMU MeMOpaHaMH.

JIP

9. |PacueT OCHOBHBIX XapPaKTEPUCTHUKU SJICKTPOAUATIU3HOIO alrapara ¢
6I/IHOJI$IpHBIMI/I MGM6paHaMI/I Ha CTaJuu IMPOCKTUPOBAHUA TEXHOJIO-

JIP

THUYCCKOI'0 Impo1uecca.

[Tpumeuanue: JIP — mabopaTopHas pabora

2.3.4 llpumepHasi TeMaTHKa KYPCOBBIX padoT (IIPOEKTOB)
He npenycMoTpeHbl ydeOHbBIM IJIAHOM.

2.4 [lepeyeHb y4eOHO-METOAMYECKOT0 00ecneYeHUs Il CAMOCTOSATEIbHOM PadoThI
00y4YaOIIHUXCS 10 JUCHHUILIMHE (MOLYJII0)

z

Bug CPC

[lepeueHp yueOHO-METOIUUECKOr0 00ecieueH s JUCIUIUIMHBI 110 BbI-
IIOJTHEHUIO CAMOCTOSITENIbHON pabOThI

1 2

3

1 [ITpopaboTka yueOHO-
ro (TeopeTHYecKoro)
MarepHana

1. ITepoB A.I'. CoBpeMeHHBIE BEICOKOI()(DEKTHBHBIE TEXHOIOTHH
OYHMCTKH MUTHEBOM M TEXHUYECKOM BOJBI C IPUMEHEHHEM MeMOpaH:
o0OpaTHBI ocMoc, HAaHOPUIBTPALHS, YAbTpapuiIbTpanus. M.: u3a-Bo
accolMaluy cTpouTenbHbIX By30B. — 2009. — 231 c.

2. 'aBpunoB A.H., ITsrakoB FO.B. Cpenctsa u cucTeMsl yIpaBiIeHHS
TEXHOJIOTHYECKUMHU npoueccamu. M.: Jlans. — 2016.
http://www.lanbook.com/books/element.php?pll_cid=32&pll id=1630

3. Beromkun A.I'. UmxeHepHas 3amuTa BogHOU cpenbl. M.: JlaHb,
2014. https://lanbook.com/catalog/ekologiya-i-
bezopasnost/inzhenernaya-zashhita-vodnoj-sredy-63710406/

4. Metoauyeckrue peKOMEHJAIlMK K OpraHu3alliy ay IMTOPHOM U BHEa-
YAUTOPHOI (CaMOCTOSITENBHOMN) pabOTHI CTYIEHTOB: METOAMYECKHE
ykazanus / coct. T.I1. Ctopoxkenko, T.b. [TounHok, A.B. becnanos,
H.B. Jlo3a. — Kpacnonap: Kybanckuii roc. yH-T, 2018. 89 c.

2 (ITonroroska K BEI-
MOJTHEHUIO JT1abopa-
TOPHBIX paboT

MCTO}II/I'-IGCKI/Ie PEKOMCHOAINHU K OpraHu3alnuu aYJII/ITOpHOﬁ 1 BHEa-
YIUTOPHOM (CaMOCTOSITENbHON) pabOThl CTYJEHTOB: METOJUYECKUE
ykazanust / coct. T.II. Ctopoxenko, T.b. Ilounnok, A.B. becnanos,
H.B. Jlo3a. — KpacHonap: Kybanckuii roc. yu-T, 2018. 89 c.

Y4eOHO-METOAMYECKNE MaTepHalbl JJs CaMOCTOSITENBHON paboThl OOYYArOMIMXCS U3
YUCiIa MHBAJIUAOB M JIUI C OTPAHUYEHHBIMH BO3MOXKHOCTSIMU 3710poBbs (OB3) mpenocTaBistoTcs
B (hopMax, amanTHPOBAHHBIX K OTPAHUUYEHUSIM HX 3[JOPOBBS M BOCIIPHUATHS MHPOPMAIUH:

st muu ¢ HapyIeHUsIMU 3pEHHUS:

— B IieyaTHOU popme yBeTHUEeHHBIM MIpU(TOM,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JIist L ¢ HapyLIEHUAMHU CIIyXa:

— B IIeYaTHOM (opme,

— B hopMe IEKTPOHHOTO TIOKYMEHTA.



http://www.lanbook.com/books/element.php?pl1_cid=32&pl1_id=1630
https://lanbook.com/catalog/ekologiya-i-bezopasnost/inzhenernaya-zashhita-vodnoj-sredy-63710406/
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Jljig U1 ¢ HapyIIeHUsIMA OIIOPHO-JBUTATEILHOTO amnnapara:

— B mieyaTHoM hopme,

— B popMe IIEKTPOHHOTO TIOKYMEHTA.

JlaHHBIN MepeyeHb MOXKET ObITh KOHKPETHU3UPOBAH B 3aBUCUMOCTU OT KOHTUHTEHTa 00Yy-
YarOMIUXCS.

3. O0pa3oBaTesibHbIE TEXHOJIOTHH

st hopmupoBanust IpoQecCHOHaTbHBIX KOMIIETEHIIUI B MPOIIECCEe OCBOCHUS Kypca Hc-
MOJIb3YETCSl TEXHOJIOTHS TPO(hecCHOHATbHO-PAa3BUBAOIIET0 00yUeHUs, TpelycMaTpUBAIOLas He
TOJIbKO TepeAadyy TEOPEeTHUYECKOTro Marepuana, HO W CTUMYJIUPOBAHUE IMO3HABATENIHLHBIX JIEH-
CTBUM CTYJeHTOB. YacTh JICKIIMOHHBIX 3aHATHI MPOBOAUTCS B (popme mpoOiaeMHBIX Jiekiuil. B
paMKax JIabopaTOpPHBIX U MPAKTHUUECKUX 3aHATUN MPUMEHSIIOTCS METO/IbI IPOEKTHOIO 00YUYEeHHUS,
HCCIIEIOBATEIIbCKUE METO/IbI, METOJ KOHKPETHBIX CUTyalHii. B mporecce caMOCTOATEIbHOMN Aesi-
TEIbHOCTHU CTYJIEHTHI YIIyOJSIOT U PaCIIUPSIOT TECOPETUUECKUE 3HAHUS, PEIIaloT pacyETHbIE 3a-
Ja4d, TakXKe 3aJaHus, He TpeOyromue pacy€ToB, HO JJIS BBIMOJHEHUS KOTOPBIX HEOOXOIMMO
riry0OKO€ 3HaHHE COOTBETCTBYIOIIEIO TEOPETHIECKOTO pa3zena.

Konu-
Bup 3ansTus HcnonbszyeMble THTEpAKTUBHBIE 00pa30BaTEIIb-
Cemectp YECTBO
(JI, ITP, JIP) HBIC TEXHOJIOTHH
9acoB
10 JIP Becenpl 6
Pazbop cutyanuii 8
Pabota B ManbIx rpynmnax 6
HUmoeo: 20

4. OneHo4YHbIe CPeACTBA VI TEKYILIEero KOHTPOJIsl YCIIeBAeMOCTH H IIPOMEKYTOYHOM
aTrecTauMu
4.1 ®oHJ OLIEHOYHBIX CPEeJICTB IS NMPOBeIeHNs TeKyIel aTTecTanuu

KOHTPOJIBHAS PABOTA Ne 1

no pucuuiuinie “ IlpuMenenue 3nexkTpoauanusa ¢ OUMoIsIpHBIMU
HMOHOOOMEHHBIMH MEMOpaHaMH B 3JIE€KTPOXUMHUECKONW TEXHOJIOTHH ~
Hamnpasnenue noarorosku 04.04.01 Xumusi,
HanpasnenHocTs (po¢uiib) DNeKTpOXUMHUS

Paznenel paboueil nporpammsl «Benenue», « A1eKTpoauanus ¢
MIPUMEHEHUEM OUIMOISIPHBIX MEMOpaH»

Bapmuanr 1

1. Kakue OCHOBHBIE MPOIECCHI TPOUCXOAAT B OUTIONIIPHON MeMOpaHe MPHU MPOXOKIACHUHN Uepe3
Hee AJIEKTPUUECKOro ToKa?

2. TlpuBenuTe MpuMep AJIEMEHTAPHOHN sUCHKH MEMOpPAHHOTO IMaKeTa dJIEKTPOIUATU3HOTO arla-
para ¢ OUIONSIPHBIMU MEMOpaHaMH JJIs TTOJIyUEHHsI XOPOILIO PACTBOPUMBIX B BOJE MaJIOJIUC-
COLMHUPYIOIINX OPraHUYECKUX KHUCIOT W3 cojied. [louemy Takas sneMeHTapHas sUeiika He
MIO3BOJIET IIOJy4aTh C XOPOILINM BBIXOJIOM IO TOKY CHIBHOJUCCOLUUPYIOLIUE KUCIOThI?

3. YKaXuTe NPUYUHBI, BHI3BIBAIOININE TMOSBICHUE ONTUMAJBHBIX JMANA30HOB MO TUIOTHOCTU
ANEKTPUIECKOTO TOKA, TEMIIEPATYPE, CKOPOCTSIM, KOHIICHTPAIIUSM UCXOTHOTO M TTOJTy9aeMbIX
pPacTBOPOB MPH IEKTPOIUAIN3E ¢ OUTOISIPHBIMI MEMOPaHaAMHU.

4. Kak 5KCreprMMEeHTaIbHO ONPEAEISIOT BBIXO/ IT0 TOKY KHCIIOTHI U IEJIOYH B DJICKTPOJHAIIH3-
HOM arnrapare ¢ OUIOJSIPHBIMU MEMOpaHaMH MIPH €ro paboTe B HUPKYISLIMOHHOM PEXUME 110
KHCJIOTE U IIEJI0OYN?



10.

11.

KOHTPOJIBHASI PABOTA Ne 2
o aucturuiHae “ [I[puMeHeHne daeKTpoanann3a ¢ OUIOSIPHBIMU
MOHOOOMEHHBIMU MEMOPAaHAMHU B JIEKTPOXUMHUYECKON TEXHOJIOTUH ~
Hamnpasnenue nmoarorosku 04.04.01 Xumus,
Hanpasnennocts (npouiib) IIEKTPOXUMHUS

Paznen paboueii mporpammsbl « TpeGoBaHMs 110 COCTaBy pacTBOPOB, MPEAOITOTOBKA»

Bapmuanr 1

. B uem IMPUYUHBI BBEACHUA CTAAUN NPCANIOATOTOBKU paCTBOpPa MMpPU UCIOJb30BAHUHN IJICKTPO-

JUAIIM3HBIX aIlllapaToB C 6I/IHOJ'I${pHBIMI/I MeM6paHaMI/I AJI TIOJTYYCHH A KUCIIOT U IJ.ICJ'IO‘I@?I?

. B kakux cmyyasx tpeOyercss KOppeKTupoBaTh pH pacTBOpOB, KOTOpBIE B JalbHEHIIEM MO-

CTYIIAarOT Ha o6pa60TKy B JICKTPOANAJIM3HBIC allllapaThl C 6I/IHOJ'I$IpHBIMI/I MCM6paHaMI/I?

Kakne MeToasl HCIIONb3y0TCA U1 YIAJIEHU JUCIIEPCHBIX IIPUMECEN U3 PACTBOPOB, IIOCTY-
HAKOIIKX Ha 3JIEKTPOAUAIN3 ¢ OUIIONISAPHBIMU MeMOpaHaMu?

[Toyemy B HEKOTOPBIX CIIy4asix MPUXOIUTCS MIPUMEHSITh METOIbI 00€33apaskuBaHMsI PacTBO-
pOB, 00pabaThIBAEMBIX JEKTPOIUAIU30M C OUTTONSIPHBIMU MeMOpaHaMu?

4.2 ®oHJ OLIEHOYHBIX CPEJACTB ISl POBEACHUS MPOMEKYTOYHOM aTTeCTAllUN

Bomnpocs! k 3auety
Kakne ocHOBHBIE MPOIIECCH POTEKAIOT B OUITOJIIPHON MEMOpaHe MPH MPOXO0KICHUH depes3
Hee 3JIEKTPUYECKOro Toka?
Kakue TUmBI 3IeMEHTApHBIX SYEeK UCIONb3YIOTCS B AJIEKTPOAMAIM3HBIX ammaparax ¢ Ou-
noJisipHeIMU MeMmOpaHamu? Yem ompenensiercs BbIOOp THIMA 3JIEMEHTApHOM SUEHKHU MpuU
IPOEKTHUPOBAHUY JIEKTPOIMAIN3HOTO anmnapaTa?
[TpuBeauTe MpUMeEpHI, KOT/1a He00X0oArMa KOppeKIus pH TeXHOIOTHYECKOT0 pacTBOpa MITH
oOpabarbiBaeMoll Bozibl. Kak pemraercs sTa 3ajaya ¢ MOMOIIBIO 3JEKTpoauanu3a ¢ Oumo-
JSIpHBIMU MeMOpaHamu?
[TpuBeauTe mpuUMepsl MCIOJIB30BAaHUS AJIEKTPOAMAIN3a C OUMONAPHBIMU MeMOpaHaMHu B
cXeMax T'a300YUCTKH.
[TpuBeauTe mpUMepsl MCIOIB30BaHMS SJIEKTPOAUANIN3A C OMIMONSAPHBIMH MeMOpaHaMH B
MUIIEBOW MTPOMBIIIICHHOCTH.
B uém nmpenmMyIecTBO MeToa MOJyueHHs YIbTPauyUCTOM BOJbI HEMPEPHIBHOM 3JIEKTpO/Ie-
MOHHU3AIUEH C MCTIONB30BaHIEM OHITONIIPHBIX MEMOpPaH Mepe]] TPaIuIIHOHHBIMU METOIaMu ?
YeM ompenesnstoTcsi TpaHull ONTUMAIbHBIX 001acTei MPUMEHEHUs IEeKTPOJHATN3HBIX all-
napaToB ¢ OMMOISIPHBIMU MeMOpaHaMH TI0 TUIOTHOCTH AJIEKTPUYECKOTO TOKa, TeMITeparype,
CKOpOCTSIM, KOHIEHTPAIUSIM UCXOIHOTO U MOTy4aeMbIX PaCTBOPOB?
Kakne TpeGoBaHUS 1O COCTaBY MPEABSIBISIIOTCS K PacTBOpPAM, HCIOIB3YEMBIM B JIEKTPO-
JManu3e ¢ OUMONIApHBIMU MeMOpaHaMu?
Kakne MeTombl HCONB3YyIOTCS IS YAAJICHHsI TUCTIEPCHBIX MPUMECel W3 pacTBOPOB Tepes
AIIEKTPOIUATN3OM C OUMOISIPHBIMU MEMOpaHaMH?
Kakne MeToapl UCTIONB3YIOTCS ISl yIAICHUS] HOHHBIX MPUMeEcel, MPUBOIIIINX K 00pa3o-
BAaHHUIO OCAJIKOB MaJOPAaCTBOPUMBIX COEAMHEHUH Mpu u3MeHeHuu pH, u3 pacTBopoB nepen
3JICKTPOIUAIIN30M C OUTIOJIIPHBIMU MeMOpaHamMu?
Kakue MeTopl HCHIONB3YIOTCS I 00e33apakMBaHUsl paCTBOPOB B IpOIEccax JEKTPOana-
nu3a ¢ OumnossipHBIMU MeMOpaHamu? B kakux ciydasx o0e33apakuBaHue HEOOXOAMMO?
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12. TlpuBenute mpuMepbl TPUMEHEHUS AJICKTPOIUAIN3a C OUIOIIPHBIMA MEMOpaHaMHu B XH-
MHUYECKOM, MUKpPO3JIEKTPOHHOM, MUIIEBOH, (hapMalleBTUYECKON MPOMBIIUICHHOCTH, B YHEP-
TeTHKE.

13. TlpuBenuTe TEXHUKO-SKOHOMHYECKHE XapaKTEPUCTHUKU MPOILIECCOB AIIEKTpOAMAIN3a ¢ Ou-
MOJIIPHBIMUA MEMOpaHaMHU.

14. Kak MOXHO 3KCHEPUMMEHTAJIbHO ONPEIEIUTh TEXHHUKO-DKOHOMUYECKHE XAPAaKTEPUCTUKU
MIPOLIECCOB AJIEKTPOANANIN3A C OUMOISIPHBIMU MeMOpaHaMu?

15. Kak paccuutaTb € UCHOJIb30BAHUEM MATEMAaTUYECKOTO MOJEIUPOBAHUS TEXHUKO-
SKOHOMMUYECKHE XapaKTEPUCTUKH MPOLIECCOB IEKTPOAHAIN3a ¢ OUNOIIPHBIMU MeMOpaHa-
Mu?

OueHouHbIEe CPECTBA 1JI1 UHBAIUIOB U JIMIl C OTPAHUYCHHBIMH BO3MOXKHOCTSIMU 3710PO-
BB BBHIOMPAIOTCSI C YY€TOM MX WHAWBUAYAIBHBIX IICUXO0(PHU3NIECKUX OCOOCHHOCTEH.

— I[IpH H€O6XOI[I/IMOCTI/I HHBaAJIMAAM W JiuaM C OrpaHU4YC€HHBIMH BO3MOXHOCTAMU 310PO-
BB IPEIOCTABIISIETCS TOMIOJIHUTEIILHOE BPEMs ISl TOJITOTOBKM OTBETA HA SK3aMEHE;

— IIpU NIPOBEJICHUU NPOLIEYPhl OLICHUBAHUSI PE3YJIbTATOB 00YyUYEHUS MHBAINUJIOB U JIULL C
OTpaHMYCHHBIMH BO3MOXKHOCTSIMHU 370POBbsSI IIPEAYCMaTPUBACTCS HCIOIb30BAaHHE TEXHHYECKHX
CpCacTsB, H€06XO[[I/IMI)IX MM B CBA3HU C UX MHAUBUAYaJIbHBIMU OCO6€HHOCT$[MI/I;

— TIpH HEOOXOIUMOCTH ISl 00YHYAIOIIMXCSl C OTPAHUYEHHBIMH BO3MOXXHOCTSIMH 3/10POBbSI
U WHBAJIMAOB IIpoLcaypa OUCHHUBAHUA PE3YJIBTATOB O6y‘-IeHI/I$I M0 AUCHUILJIMHE MOXKCT IIPOBO-
JITHCS] B HECKOJIBKO JTAIloB.

[Ipouenypa oneHWBaHUS PE3yJbTATOB OOYUYCHHS MHBAIWIOB W JIMI] C OTPAaHUYCHHBIMH
BO3MOXKHOCTSIMU 3/I0POBbSI 110 JAMUCIMIUIMHE (MOIYJIIO) TPEIyCMaTpUBAET MPEAOCTABICHUE HH-
dopmanuu B hopMax, aganTUPOBAHHBIX K OTPAHHMYCHUSM UX 310POBbsI U BOCIIPHUTHS HH(POpMa-
1812058

Jnst muu ¢ HapyuIeHUsIMU 3pEHHUS:

— B [1€4aTHOW (hopMe yBEIUYEHHBIM HIPUPTOM,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

Jlnist a1 ¢ HapyIIEHUsIMU CiTyXa:

— B TIle4aTHOM opme,

— B (popMe 2IIEKTPOHHOT O IOKYMEHTA.

JList AL ¢ HapyIEeHUsIMU OITOPHO-JIBUTaTEIbHOTO almapara:

— B I1e4aTHOM (opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

5. IlepeyeHb OCHOBHOII M JONMOJHHUTEJIbLHOW y4eOHOW JHTEpaTypbl, HEOOXOAUMOI
JJIs1 OCBOCHMS IV CHUILTUHBI (MOIYJIA)

5.1 OcHoBHas uTeparypa:

1. ITepBoB A.I'. CoBpemMeHHbI€ BEICOKO3(D(PEKTHBHBIE TEXHOIOTHH OUUCTKHU MUTHEBOU U
TEXHUUYECKOH BOJIbI C MPUMEHEHHEM MeMOpaH: 00paTHBIN 0cMOC, HaHOPMIIBTpALUsl, YIbTpa-
¢mibTpanus. M.: U3/1-BO accolMaly CTpouTeNnbHbIX By30B. — 2009. — 231 c.

2. I'aBpunos A.H., IIsrakos }0.B. CpenctBa u cucTeMbl yIpaBlieHUs TEXHOJIOTHYECKUMHU
nporeccamu. M.: Jlanb. — 2016.
http://www.lanbook.com/books/element.php?pll_cid=32&pl1 id=1630

5.2 JlononHUTENbHAS JIUTEPATYPA:

1. Beromkun A.I'. HMmxeHepHas 3ammura BoAHoM cpensl. M.: Jlamp, 2014.
https://lanbook.com/catalog/ekologiya-i-bezopasnost/inzhenernaya-zashhita-vodnoj-sredy-
63710406/

5.3. lleproguyeckue U3AaHUS:
1. Kypnan "Onexkrpoxumus".
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2. KXypnan "®uznueckas xumus'".

6. Ilepeyenb pecypcoB MH(POPMALMOHHO-TEIEKOMMYHUKAUMOHHOU ceTn «MHTep-
HeT», HE0OXOTUMBbIX JIJISI 0CBOEHUSI JUCHUILUIMHBI (MOTYJIsl)

1. eLIBRARY - Hayunas snextponnas oubiaunoreka (Mocksa) eLIBRARY - Hayunas
anekTpoHHast oubaroTeka (Mocksa) http://www.elibrary.ru/

2. DJEKTPOHHAs KOJUICKIIMS HAYYHOW M TEXHUYECKOW MOIHOTEKCTOBOM U Oubimorpadu-
yeckoil mHopmanuu ScienseDirect — http://www.sciencedirect.com

7. MeToau4eckue yKazaHus il 00y4aloUUXcsl 0 OCBOEHUIO JUCHUIIIMHBI (MOIY-
JIs1)

VYcnemHoe 0OcCBOEHHE AUCIHUIUIMHBL TPEANoiaraeT akTUBHOE, TBOPUYECKOE YyuyacTue
CTYyJICHTA ITyTEM TIJITAaHOMEPHOM, TOBCETHEBHOM pabOTHI.

OO61re peKoMeHJaIuu
N3yuenne AUCIUIUIMHBI CIeIyeT HAaUMHATh C MPOpadOTKU paboyeil mporpaMmel, ocoboe
BHUMaHHME, YICIss IEJIsIM U 3a7adaM, CTPYKTYPE U COJICPKAaHUIO Kypca.

CamocrodrenbHas paboTa MPOBOJAUTCA C LI€NbI0 yIIIyOJeHHs 3HAaHUN MO JUCLUIUIMHE U
IIPEAyCMaTpUBACT:

- YTCHHE CTYJEHTaMU PEKOMEHJOBAHHOM JINTEPATypbl U YCBOEHUE TEOPETUUYECKOIO Ma-
Tepuana JUCUUILINHBI;

- IOJITOTOBKY K J1a0OpaTOPHBIM 3aHATHIM;

- paboty ¢ THTepHET-UCTOYHHKAMU;

- IOATOTOBKA K 3a4eTy.

[InanupoBaHne BpEeMEHHM Ha CaMOCTOSITENIbHYIO padoTy, HEOOXOJUMOrOo Ha H3Yy4YEeHHE
HACTOSIICH NUCLUIUIMHBI, CTYIEHTaM JIy4dllle BCETO OCYILIECTBIATh HA BECh CEMECTP, IIPEayCcMar-
pHYBasi IPU ATOM PETYJIIPHOE NTOBTOPEHKE MPOMIEHHOIO Marepuana. Martepuai, oiay4eHHbIN Ha
JEKIHIX, HEOOXOUMO PETYJISIPHO JOMOIHATh CBEACHUSAMH U3 JIUTEPATYPHBIX UCTOYHUKOB, IPU-
BE/ICHHBIX B paboueil mporpaMmme JUCHUITIHHBIL.

Pabora ¢ KOHCIIEKTOM JIEKIHIA

IIpocMOTpUTE KOHCIIEKT Cpa3y MOCIE 3aHATHH, OTMETHTE MAaTEpHUAJl KOHCIEKTA JIEKIIHM,
KOTOPBIA BBI3BIBACT 3aTpyJHEHHUS M NOHMMaHuA. llomblTaliTech HaWTH OTBETHI Ha
3aTPyJHUTENBHBIE BOMPOCHI, UCIIOIb3Ysl PEKOMEHIYEMYIO JUTEparypy. Ecim caMoCTOsSTENnbHO
HE yJlanoch pa3odpaTbcs B MaTepuane, chopMyIupyiTe BOIIpOCkl U 0OpaTUTECh 3a MOMOIIBIO K
IpernojaBaTeNl0o Ha KOHCYJIbTAlluM WM Onmkaiiiein nexkuuu. PerynspHo oTBoauTe BpeMs AJis
MIOBTOPEHMST MPOMJAEHHOIO MaTepuajla, IpOBEpsis CBOM 3HAHUSA, YMEHUS W HABBIKM 110
KOHTPOJIBHBIM BOIIPOCAM.

Brimonnenue nabopaTopHbIX padoT
Ha 3ansTim mosiyumre y mpernonaBaTelns TpadUK BBHIOTHEHHS JIAOOPaTOPHBIX padoT.
[Nonyuute Bce HeoOXoaumoe Meroaudeckoe obecneuenue. [lepen mocemeHuem nabopaTopuu
U3y4YHTE TEOPHIO BOMPOCA, MPEAINIOIAraéMoro K NCCIIeI0BAHUIO, 03HAKOMBTECH C PYKOBOJICTBOM
[0 COOTBETCTBYIOIIEH paboTe M MOATOTOBBTE MPOTOKOJ IPOBEACHHUS DPAOOTHI, B KOTOPBIH
3aHecuTe:
— Ha3BaHue paboThI;
— 3aroTOBKH TaOJHIL IS 3aITOTHEHUS SKCIIEPUMEHTATLHBIMU JTAHHBIME HAOIIOICHU;
— ypaBHEHHS XUMHUYECKUX PEAKIMH MPEeBpaIIeHNi, KOTOPhIe OYIYT OCYIIECTBICHBI MPH
BBITTOJIHEHUH SKCIIEPUMEHTA;
— pacueTHbIe (POPMYIIBI.
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OdopmieHne 0TYETOB TODKHO MPOBOIUTHCS TOCIE OKOHYAHUs paOOTHI B JTAOOPATOPUH.
I[JISI MNOATOTOBKHM K 3alIUTC OTUYCTa CICAYCT HNpPOaHAIM3UPOBATH JSKCIICPHUMCHTAJIBHBIC
pe3yJIbTaThl, COMOCTABUTh MX C W3BECTHBIMH TEOPETUYCCKHMHU ITOJIOKCHUSIMH, CIIPABOYHBIMH
WINA JIUTEPAaTYpPHBIMH JaHHBIMH, OOOOIIMTH pe3yJbTAaThl MCCIEIOBAHUI B BUIE BBIBOJOB IIO
paboTe, MOATOTOBHTH OTBETHI Ha BOIPOCHI, MPHUBOJMMBIC B METOJMYECCKHX YKa3aHUSAX K
BBITIOJTHEHHIO JIA0OPATOPHBIX PadoT.

Meroanueckue peKOMEHJAIMU TMPENoAaBaTeIsiM M0 METOAUKE MPOBEACHUS OCHOBHBIX
BHJIOB YYE€OHBIX 3aHATHI

Jlekuun

MeToauka 4TeHUs JEKIINA

Jlexiuu SIBJISIFOTCSI OJTHAM M3 OCHOBHBIX METOJOB OOYHYEHHUsS 1O JUCIUIUIMHE, KOTOpPHIE
JIOJIKHBI peIaTh CIEAYIOIINE 3a/1a4Uu:

— UW3JI0KUTh BAKHEWIIMKA Marepuan MOporpaMMbl Kypca, OCBEIIAIOUNIMNA OCHOBHBIE

MOMEHTHI;

— Pa3BUTh y CTYJCHTOB MOTPEOHOCTh K CAMOCTOSITEIHLHON paboTe Ha yueOHON U HAYyYHOM

JUTEPATYpPOM.

['maBHOM 3amadeil KaKIOM JEKLMUU SIBJISIETCS PACKPBITUE CYLIHOCTH TEMbI U AHAIN3 €€
[JIABHBIX MOJOKEHHI. PeKOMeHlyeTcsi Ha MepBOM JIEKUMU JOBECTU 0 BHUMAHHUS CTYJIEHTOB
CTPYKTYpY Kypca M €ro pasjieiibl, a B JAIbHEHIIIEM yKa3blBaTh HaYaI0 KaXJ0ro pasjena, CyTh U
€ro 3a/1a4, a, 3aKOHYMUB U3JI0KEHHE, TOABOIUTH UTOT MO 3TOMY pa3Jiely, YTOObI CBSI3aTh €ro COo
CIIETYIOIIHM.

ConeprkaHue JEKIHI

Copepxanue JNeKuuii onpenensercs paboudeil nporpammoit kypca. Heobxoanmo, 4ToObt
KaKJ1asl JISKITUSI OXBaThIBAJIa M MCUEPIIbIBAJIa OMPEICTICHHYIO TEMY Kypca U Mpe/CcTaBisiia coooin
JIOTUYECKH BIIOJIHE 3aKOHYEHHYIO paboTy. Jlydie coKkpaTUTh TeMY, HO He JOMYCKaTh MepephiBa
€e B TaKOM MeCTe, KOT/1a OCHOBHAs UJIes eIle TTOJHOCTHIO HE PaCKPHhITA.

JlaGopaTopHble 3aHITHS

MeTtoauka mpoBeeHHs Ta00PaTOPHBIX 3aHITHIMA

[enssmMu ipoBeieHUS TaOOPATOPHBIX PabOT SBIISIOTCS:

— YCTAHOBJIEHHE CBSI3€M TEOpUM C TIPAKTUKOM B  QopMe HIKCHEPUMEHTATHHOTO

MOATBEPKIECHUS MOJ0KEHNUN TEOPUH;

— 00y4eHHe CTy/IeHTOB YMEHHUIO aHATM3UPOBATh MOJTYyYEHHBIE PE3YIbTAThI;
— KOHTPOJIb CAMOCTOSTEIbHOM paboThl CTYJICHTOB 10 OCBOEHUIO Kypca;
— o0yueHue HaBbIKaM PO(eCCHOHATEHOM e TEIbHOCTH

[lenn nmaGopaTopHOTO TMpaKTUKyMa JOCTUTAIOTCS HAWIYYIIMM OOpa3oM B TOM cllydae,
€CIM  BBINOJHEHHUIO HKCIIEPUMEHTAa MPEAUIECTBYET  OINpeJeieHHass IMOATrOTOBUTEIbHAS
BHeayauTopHas padota. [loaTroMy mpemnonmaBarens 00s3aH JOBECTH JO BCEX CTYIEHTOB Ipaduk
BBITIOJTHEHHS TaOOPAaTOPHBIX paboT ¢ TeM, 4TOObl OHM MOTIHU 3aHUMAThCS IEICHANPaBICHHON
JIOMAITHEH ITOATOTOBKOM.

[lepen HayasioM OYEpeaHOTO 3aHATHS TMPENOAAaBaTENb JOJKEH YIOCTOBEPUTHCS B
TOTOBHOCTH CTYJIEHTOB K BBINOJIHEHHIO JA0OpaTopHOH paboOTBl MyTeM KOPOTKOTO
cobecenoBaHUsI U TPOBEPKU HAIWYHUS Y CTYJCHTOB 3arOTOBJICHHBIX MPOTOKOJIOB MPOBEIACHUS
paboTHI.

8. Ilepeyenb MHPOPMALMOHHBIX TEXHOJIOTHI, HCIOJIb3YeMbIX NPH OCYIIECTBJICHUHU
00pa3oBaTeILHOIO NMpolecca Mo JMCUUIIHHE (MO1YJII0) (MPU HEOOXOAMMOCTH)

8.1 IlepeueHb HHPOPMATMOHHBIX TEXHOJIOTHIH

12



8.2 IlepeueHb HEOOXOAMMOT0 MPOTPAMMHOI0 00ecTeyeHust

1. MS Office (Word, Excel, PowerPoint)

2. IlporpamMmMHOe oOecrieueHre K BUPTyalIbHBIM U3MEPUTEIbHBIM MTPHUOOpaM.

3. IIporpamMmMHoe obecrieueHue s CIA0OBHISIIHX.

8.3 IlepeueHb HEOOXOAUMBIX HH(OPMAIMOHHBIX CIIPABOYHBIX CHCTEM

1. eLIBRARY - Hayunas snekrponnas oudimnorexa (Mocksa) — http://elibrary.ru/
2. ScienseDirect — http://www.sciencedirect.com

9. MarepuaJibHO-TeXHHYeCKasi 0a3a, HeoOXoaUMAasl ISl OCylIeCTBJIEeHHsI 00pa3oBa-
TeJbHOI'0 NMPOIecca MO TUCHMILINHE (MOYJII0)

Ne

Bug pabot

MaTtepualbHO-TEeXHUYECKOE 00eCTIeYeHUE TUCIIUILTHHBI
(MOAyJIST) ¥ OCHAIIEHHOCTh

1.

JleKnIMOHHEBIE 3aHATHA

Aynutopus — aya. 332, kopn. C (ynuma CtaBpomnoiibckas,
149). KomruiekT y4eOHO#M Mebesu, MeloBasi J0CKa, mepe-
HOCHOE MYJIbTUMEAUNHOE 000pYyI0BaHHUE.

JlabopaTopHble  3aHs-
THUS

YueOHast aytuTOpust AJisl IPOBEACHH 3aHATHI 1abopatop-
Horo tumna aya. 330, kopm. C (ynuna CtaBponoibekas,
149), yKOMIUIEKTOBaHHAs CIIEIUATN3UPOBAHHON MEOEIbIO
¥ KOMITJIEKTaMH JIJA00PATOPHBIX padoT, BKIIFOYAIOITUMHU:

- umneaancmetp Z-1000P,

- MOTEHIIMOCTAT-TaIbBaHOCTAT-UMITeaHcMeTp Autolab
100N,

- apToMatrueckuit Tutparop Titroline 6000,

- pH-metp-uonomep Dxcnepr-001,

- BOJIbTMETp YHUBEpcanbHbIil B7-78-1,

- KoHaykrometp Okcnept-002 -2 .,

- I3MepUTeNh UMMHTaHCca E7-21,

- TepMocTaT kuakocTaslid LOIP FT-211-25,

- ICTOYHUK MMOCTOSSHHOTO TOKa CTabuau3npoBanHbiii MPS-
6005L-1,

- ICTOYHUK MMOCTOSSHHOTO TOKa CTaOMIn3npoBaHHbIi b5-50
-2 .,

- Hacoc nepuctansTudeckuii LOIP LS-301 -6 miT.,

- AYEHKU ANEKTPOXUMUYECKUE,

- TYCHKN KOHAYKTOMETPUYICCKHUE - 2 MIT.,

- IepCOHAIbHBIE KOMIBIOTEPHI -5 IIIT.

['pynnoBele  (MHAUBU-
ZyaJIbHbI€) KOHCYJIbTa-
002078

Aynutopust Ui pasMenieHuss 12 CTYIEHTOB C JOCKOH,
OCHAIIICHHAs] MPE3CHTAllMOHHONW TEXHUKOW (TPOEKTOp,
9KpaH, KOMIbIOTEP/HOYTOYK) U COOTBETCTBYIOUIUM IPO-
rpammHbIM oOecnieuenuem (I10).

Tekymuii  KOHTpPOJIb,
IIPOMEXYTOYHAs aTTe-
cTanus

Aynutopust Ui pazMenieHuss 12 CTYIEHTOB C JOCKOH,
OCHAILIEHHAsl MPE3EHTALlMOHHON TEXHUKOM (IPOEKTOD,
9KpaH, KOMIbIOTEP/HOYTOYK) U COOTBETCTBYIOLIUM IpO-
rpammHbIM oOecnieuenueMm (I10).

CaMocrosTenpbHast pa-
bora

Kabuner mms camMocCTOSTENHHOM paOOThI, OCHAIICHHBIN
KOMITBIOTEPHOM TEXHUKOM C BOZMOKHOCTBIO MOKIIOUEHHUS
K cetn «VHTepHET», MPOrpaMMoOil SKPaHHOTO yBEITHYCHHS
U 00eCTeYeHHBI TOCTYIIOM B 3JIEKTPOHHYIO WHGpOpMAIU-
OHHO-00Pa30BaTEHHYIO CPETy YHUBEPCHUTETA.
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