





1 Hesin v 3a1a4M U3y4YeHHUS JUCUMILIIHHBI

1.1. Hesapb aAucuumiInHbl: GOPMUPOBAHUE Y CTYJIEHTOB TEOPETUUECKUX 3HAHUN U HaBbI-
KOB UCCIICJIOBaHUS B 00JaCTH MPUMEHEHHSI DJICKTPOANATN3a C OUTIONSIPHBIMU HOHOOOMEHHBIMU
MeMOpaHaMU B 3JIEKTPOXUMUYECKON TEXHOJIOTHH.

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. Mecro aucuumiaunsl B cTpykrype OOII BO

JucturumHa «IIpuMenenue 3iekTpoauanu3a ¢ OUIOIAPHBIMH HOHOOOMEHHBIMH MEM-
OpaHaMH B 3JIEKTPOXUMHUYECKONH TEXHOJOTUM» OTHOCUTCA K Jucuurinaam (MOaysisiM) 1o BbIOO-
py 2 (AB.2) YacTtu, popmupyemMoii yuacTHUKaMu oOpa3oBarenbHbIX oTHoeHui bioka 1. uc-
LUIUIMHBL (MOZYJIM) y4eOHOro Iu1aHa. B cooTBeTcTBUU ¢ paboynM y4eOHBIM IUIAHOM U CLUILIH-
Ha u3yyaercs Ha | Kypce. Bux mpoMeKyTOYHOM aTTeCTaluu: 3a4€T.

Nzydenuto nucuuiuivbel «lIpumeHenue snekTpoauann3a ¢ OUNOISPHBIMU MOHOOOMEH-
HbIMU MEMOpaHaMU B 3JEKTPOXUMHYECKON TEXHOJIOIMMY IMPEALIECTBYET U3YUEHHUE TUCLUILINH
«MemOpaHHas 3JEKTPOXUMHS U MeMOpaHHbIe MaTepUaibl HOBBIX MOKOJEHUI», «CTpyKTypa H
(U3UKO-XMMHUYECKHE CBOMCTBA MOHOOOMEHHBIX M COPOIIMOHHBIX MAaTEpUANIOBY, «SIBICHHS Ha
MeK(azHbIX TPAaHULIAX Y.

JlaHHasi AMCLUMIUIMHA SBJSIETCS MPEIIEeCTBYONeH A qucuuiuind «MemOpaHHbIe Tex-
HOJIOTMM B PELICHMH 3KOJIOTMYECKHX Mpobiiem», «BHeapeHne u KoMMepLuuanu3anus 3JIeKTpo-
XUMHUYECKHUX IPOLECCOB U TEXHOJIOTHI».

1.4 IlepeyeHb MJIAHMPYEMBbIX Pe3yJIbTATOB 00y4YeHHUSs MO JMCHHUILIMHE (MOAYJII0), CO-
OTHECEHHBIX € IVIAHMPYEMBbIMH Pe3yJIbTATAMH OCBOeHHUsI 00Pa30BaTeIbHOI POrpaMMbl

W3yuenne nanHOW y4yeOHOM OUCLMIUIMHBI HANpaBlieHO Ha (hopMupoBaHHE Yy oOOydyaro-
HXCA CICAYIOIMNX KOMHGTGHHHﬁI

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

I1K-1. Cnocoben mmaHupoBaTh paboTy M BBIOMPATh aJ€KBaTHBIE METOJBI PELICHUS HAyYHO-HCCIEeI0BATEIbCKUX
3aJ1a4 B BRIOpaHHOM 06J1aCTH XUMHH WM CMEKHBIX HayK

WIIK-1.1. Beibupaet skCiepuMEHTaIbHBIE U 3HaeT COBpPEMEHHBIC O3KCIEPHMEHTAIbHBIE M PacueTHO-
PacueTHO-TEOPETUIECKHE METOBI PEIICHHS [I0- | TEOPETHYECKHE METOJIbl PEeLIeHHUs TIOCTABICHHOI 3a/1aun.
CTaBJICHHOM 3a/1a4i, UCIOJIB3YsI JOCTIKEHHS YMmeeT 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. M HCXOJIS W3 MMEIOIIMXCS, MaTepHaIbHBIX, HH(POPMAIOH-

HBIX 1 BDEMEHHBIX PECYPCOB.

Brnaneer 9KCTIEPUMEHTATLHBIMA u pacdeTHo-

TEOPETUYECKUMHU METOAAMM PELICHUs MOCTaBJIEHHOW 3ana-
YW, HUCIOJIb3Ysl JOCTHXKEHUS COBPEMEHHOW XHMHUYECKOU
HayKW, U UCXOMsS M3 MMEIOIIUXCS, MaTepHalbHBIX, HH(OP-
MAaIIMOHHBIX M BPEMEHHBIX PECYPCOB.

HIIK-1.2. Ucnoms3yeT coBpeMeHHOe (M3HKO- | 3HAET COBPEeMEHHOE (HU3NKO-XUMHUYECKOe 000pya0BaHuE,
XUMHYECCKOEC 060py11013aHI/1e U TIOJIYYCHUSA U HCIOJIB3YEMOC JIA TTOJIYUYCHHUA U UHTCPHIPETAIUN JOCTOBEP-
WHTEPIPETANH TOCTOBEPHBIX PE3YJIbTAaTOB FHC- | HBIX PE3yJIbTAaTOB HCCIEIOBaHHWA B O0JIACTH NPHUMEHEHHS
CIIeZIOBAaHUS B BEIOPAHHOW 00IaCTH XHUMHUU. ANEKTPOANANN3a C OWIOJSPHBIMH HOHOOOMEHHBIMH MeEM-
OpaHaMU B DJIEKTPOXUMHUIECKOU TEXHOJIOTHH.

YMeeT HCHONb30BaTh COBPEMEHHOE (DU3UKO-XMMHUIECKOE
o0opyznoBaHUE Ul TONYYEHHS W HHTEPIPETALMU JOCTO-
BEPHBIX PE3YJIBTATOB HCCIIEJIOBAaHUS B BHIOpAaHHOW oOnacTu
XFMUH.

BrnaymeeT HaBBIKaMH HCIIOJB30BAHUS COBPEMEHHOTO (PH3HKO-
XMMHUYECKOTO 00OpYAOBaHMS U NONYYCHUS M HHTEpIpe-




KO)_I 1 HAMMCHOBAHUC I/IHﬂI/IKaTOpa* PC3yJ’II)TaTLI 06y‘ICHI/I${ 0 AUCHUILINHC

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

[IK-3. CrocobeH Ha OCHOBE KpUTHUYECKOTO aHamu3a pe3ynbraTtoB HUP orneHnBaTh MEPCIEKTUBEI UX TPaKTHUE-
CKOT'0 IPUMEHEHHSI U ITPOJIOJDKEHHS pabOoT B SJIEKTPOXMMHUH WIIM CMEKHBIX HayKax

WUIIK-3.1. AnanusupyeTt u 06001mmaer pe3yabra- 3HaeT COBPEeMEHHbIE METO Il HH(POPMAIIMOHHOTO TTOKMCKa 10
TBI HH(POPMAIIIOHHOTO TIOMCKA 110 TEMAaTHKE UC- | TeMAaTHKE UCCIIE0BaHUs B BHIOPAHHOM 00JIaCTH XHUMHH.
CJIC/IOBaHUsI B BBIOPaHHOM 001aCTH XUMHU. YMeeT aHanu3upoBaTh U 0000LIATH PE3yJIbTaThl HHPOpPMa-

LIMOHHOTO IIOWCKAa 10 TEMaTHKEe HCCIIeJ0BaHus B o0nacTu
MPUMEHEHHUS AIIEKTPOIHaIN3a ¢ OUIOJSIPHBIME HOHOOOMEH-
HBIMH MeMOpaHaMH B 3JIEKTPOXUMHYECKOH TEXHOJIOTHH.
Braneer HaBblkamMu aHanu3a M OOOOLICHUS PE3yJIbTATOB
MH(OPMALMOHHOTO TIOMCKa 10 TEMaTUKEe HCCIICAOBAHUS B
00JacTH TPUMEHEHHUS DJICKTPOIUain3a C OWTOIAPHBIMHU
HMOHOOOMEHHBIMH MEMOpaHaMHU B JICKTPOXHMMHYECKON TeX-
HOJIOTHH.

UIIK-3.2. OueHMBaeT NEPCHEKTUBBI IMPaKTU4e- | 3HAET TEOPETUYECKUE U MPAKTHUUECKHUE OCHOBBI AJIEKTPOJIU-
ckoro mpuMeHeHus pesynsratoB HUP u HUOKP | anmza ¢ OMIOISIpHRIME HOHOOOMEHHBIMH MeMOpaHaMH.

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

Brnaneer HaBBIKAMHU OIICHMBAHHUS INEPCIEKTUBBI IpaKTHYE-
ckoro mpumeneHus pesynastatroB HMP u HMOKP u mpo-
JIOJDKSHUS! paboT B JISKTPOXMMHUH MJIM CMEKHBIX HAayKaXx.

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

O6mas Tpya0EMKOCTh JUCHMILUIMHBI cocTaBisieT 4 3au.en. (144 yacoB), ux
pacripefiejieHue Mo BujaM paldOT MPEACTaBICHO B TaONuUlE (011 cmyOoeHmos
0D0,).

Bun yuebnoii paboThl 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

3aHsTHSI CEMUHAPCKOTO TUIA (CEMUHApbI, MPaKTHYe-
CKHE 3aHATHUSA)

HNnas koHTaKkTHas padora:

KonTpons camocrositensHoi pabotsl (KCP)

ITpomexyrounas arrecrauus (MKT) 0,2 0,2

CamocrosiTesibHasi paboTa, B TOM YHCJI€ 79,8 79,8

KypcoBas padora

[TpopaboTka y4eOHOro (TEeOpEeTHUECKOr0) MaTepuaa 60 60

BrinonHeHre HHANBUAYATBHBIX 3a1aHUH (MTOATOTOBKA
COOOLIeHUH, Tpe3eHTaLuil)




Pedepar

[ToaroroBka K TEKyIeMy KOHTPOJIIO 18,8 18,8

KoHTpoJs:

IToaroroBka K 3K3aMeHy

O01mas Tpya0eMKOCTh gac. 144 144
B TOM 4YHCJIe KOHTAKT- 7.2 72,2
Hasi padoTa
3a4. el 4 4

2.2 CTpyKTypa IMCUHMILIMHbI:
Pacnpenenenue Bu10B yueOHOH pabOThl M MX TPYJOEMKOCTHU IO Pa3/ieaM JAUCHUIIUHBL.

KonngectBo gacoB
Breaynu-
Ne HaumeHnoBanue paznenos (Tem) AyRHTOpHas TOpI-}IIEZl[H
Bcero pabora pabota
JI 113 JIP CPC
1. Bsenenue 10 2 0 0 8
DIEeKTPOANAIN3 C TIPUMEHEHUEM OUTIOISPHBIX MEM-
2. 86 8 0 30 48
OpaH
3. TpeboBaHwus r COCTaBY pacTBOPOB, MPEATIOATOTOBKA 32 4 0 12 16
4 Pacuer OCHOBHBIX XapaKTEPUCTUK IEKTPOAUATIUZHOTO 158 2 0 6 78
armapara
UTOI'O no pazderam oucyuniunsl 143,8| 16 0 48 79,8
KoHnTposnb camocrosTensHoil pabotsl (KCP) 0
ITpomesxytounas arrecrarus (MKP) 0,2
IloAroToBKa K TeKylLleMy KOHTPOJIIO 0
OO61mas TpyJ0€MKOCTh N0 JUCIUILTHHE 144
2.3 Conepxxanue pa3aesioB AUCHUIIHHBI:
2.3.1 3aHATHA JEKIMOHHOTO THIIA
Ne HaunmenoBanue Comepianne paszena dopMa TeKyIIero
paszena KOHTPOJIS
1 2 3 4
1. Bsenenue Hcropus pa3Butus snektpoauanusa ¢ ou-  |KP, JIP
NOJIIpHBIMU MeMOpaHamu. Poib poccuii-
CKHUX U COBETCKHUX YUEHBIX B Pa3BUTHHU
AIEKTPOIMATIN3A ¢ OUTIOJISIPHBIMU MeMOpa-
HaMu. OCHOBHBIE TIPOLIECCHI, POUCX OIS~
e B OUMOJIIPHON MeMOpaHe TP IPo-
XO0KJICHUU YEPE3 HEE DIICKTPUUYECKOTO TOKA:
JIACCOLMAIMS MOJIEKYJI BOJIbI, IEPEHOC
HMOHOB COJIU.
2. DIIEKTPOANAIIHS C [Ipumenenue s nomydeHus: kucior u me- |KP, JIP
MpUMEHEHHEeM OUIo- |Touel, Koppekiuu pH pacTBopoB, cHHTE3a
JISIPHBIX MeMOpaH COEIMHEHU I, TA3004YUCTKH U Pa3eICHUS
ras3oB, B [TUILIEBON IPOMBILIJICHHOCTH, IS
TOJTYYEHUS YIBTPAYUCTON BOJBI METOJOM
HENPEPBIBHOW JIEKTPOACHOHU3ALU Y.




OnTumanbHbIe 00JIaCTH TPUMEHEHUS DIICK-
TPOJUAIHU3HBIX AIapaToB ¢ OUTOISIPHBIMU
MeMOpaHaMu: MO TVIOTHOCTH 3JIEKTPUUECKO-
ro TOKa, TeMIIEepaType, CKOPOCTSIM, KOHIICH-
TpalUsM UCXOJHOIO U MOJIYyYaeMBbIX pac-
TBOPOB.

3. TpeboBanus r cocra- |TpeboBanus o coctaBy, npeabssisiembie k |KP, JIP
BY PacTBOPOB, NIP€Jl- |pacTBOpaM, UCIIOJIb3yEMbIM B JJIEKTPOIUA-
MIOATOTOBKA au3e ¢ OUMONIIPHBIME MeMOpaHaMu. MeTo-

JIbl, UCTIOJIb3YEMBIE JJIS IIPEIBAPUTEIILHON
00paboTKH PACTBOPOB IEPE]] IICKTPOIUA-
JM30M C OUIOJISIPHBIMU MeMOpaHaMH: KOp-
pexuust pH. Y panenue rpy0oauciepcHbIX
IIPUMECEH U3 PaCTBOPOB, ITOCTYNAIOUINX Ha
AJIEKTPOINAIN3 C OUIOJIIPHBIMU 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 0Ca/IKOB MaJlOPaCTBOPUMBIX
COeIMHEHUH npH nu3MeHenuu pH, us pac-
TBOPOB MOHHBIM 00MeHOM. MeTo/1bl 00e33a-
pakuBaHUsI, IPUMEHSIEMbIE B IIpOLIECCAX
AJIEKTPOAMAIM3a C OUITIOJIIPHBIMU MeMOpa-
HaMH.

4. Pacuer ocHOBHBIX Xa- |OCHOBHBIE TEXHUKO-IKOHOMHYECKUE Xapak- [KP, JIP
PAKTEpUCTHUK DJIEK-  |TEPUCTHUKHU IIPOLECCOB MNIEKTPOINAIN3A C
TPOAMATIM3HOIO af-  |OUIOJIIPHBIMU MEMOpaHaMu; METO/IbI UX
rapara DKCIIEPUMEHTAIIBHOIO ONPEIETICHUS U pac-

4eTa ¢ UCTOJIb30BAaHUEM MATEMAaTUYECKOTO
MOJEIIMPOBAHUS.
ITpumeuanue: KP — koHTpoabHas pabora, JIP — naboparopnas pabota
2.3.2 3aHATHSA CEMHHAPCKOI0 THIIA
He npenycMoTpeHbl ydeOHbBIM IJIaHOM.
2.3.3 JIaGopaTopHbIe 3aHATHS
Ne HaumeHnoBaHMe 1a00paToOpHBIX paboT Popwma Tekymero
KOHTPOJIS
1 3 4
1. |[ToryueHue CHIIBHOM KMCIOTHI U LIEJIOUH DIEKTPOAUAIN30M ¢ Ouro- [JIP
JSIPHBIMU MeMOpaHaMH.
2. |[Tosryuenue cnaboi KUCIOTHI M LIEIOYH IEKTPOIUAIN30M ¢ ouro- |JIP
JSIPHBIMU MeMOpaHaMH.
3. |Ilomy4uenne CHIIBHOW KMCIIOTBI U OCHOBAaHUAN deKTpoananu3om ¢ (JIP
OUIIOJIIPHBIMH MEMOpaHAMHU.
4. [Koppekmus pH pacTBOpoB 2JIEKTPOIMATH3OM C OUMONSIPHBEIMU MeM- |JIP
OpaHamu.
5. [MccmenmoBanue mponecca yaajaeHus YIIeKUCIoro raza u3 soayxa  |JIP

6




AIIEKTPOAMATIN3OM C OUIIOJISIPHBIMU MeMOpaHaMH.

. |ITony4yeHue yapTpaduucTol BOAbI METOJIOM HEMPEPHIBHOM IIEKTPO-

JICMOHU3AIMH C UCTIOJIb30BAaHUEM OUIIOJIIPHBIX MEMOPaH.

JIP

. |MccrnenoBanne MeToa OCaKIECHUS JUIs IPEIBApUTEILHON 00paboT-

KU PAaCTBOPOB MEPE MEKTPOIUATUZOM C OUTIONSAPHBIMUA MeMOpa-
HaMHU.

JIP

. |UccnenoBanue MUKpOPHUIBTPAIIIOHHON MPETOUYUCTKU TEXHOIOTH-

YEeCKOr0 PacTBOPA OT JTUCTIEPCHBIX YAaCTHI TIEPE]] SIEKTPOANATNZOM
¢ OMIOJISIPHBIMU MeMOpaHaMH.

JIP

. |[PacueT 0CHOBHBIX XapPaKTEPUCTHUKU SJICKTPOAUATIU3HOIO alrapara ¢

OUIONIIPHBIME MeMOpaHaMu Ha CTa/IMU MPOCKTUPOBAHMSI TEXHOJIO-
TUYECKOT0 IIpoLecca.

JIP

[Tpumeuanue: JIP — mabopaTopHas pabora

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

2.4 [lepeyeHb y4eOHO-METOAMYECKOT0 00eceYeHUs Il CAMOCTOATEIbHONH PadoThl
00y4YaOIIHUXCS 10 JUCHHUILIMHE (MOLYJII0)

Bug CPC

[Tepeuenb yueOHO-METOAMUECKOTO 00ECIeYeHHS JUCIUILIUHBI
I10 BBIITOJIHEHUIO CAMOCTOSITEIIbHON pabOThI

2

3

puana

1 |IIpopaboTka ydeOHOTO
(TEOpPETUYECKOT0) MaTe-

1. IlepBoB, Anekceii I'epmanoBud. CoBpeMEHHBIE BEICOKOI (-
(eKTUBHBIE TEXHOJIOIUU OYMCTKU MUTHEBOM U TEXHUUECKOH BO-
IIbI C TIPUMEHEHUEM MeMOpaH: 00paTHBIN ocMoc, HaHO(DHITBTpa-
s, ynbrpadunbrpanus / A. I'. IlepBos. - M. : MU31-Bo Accco-
LMAIlUU CTPOUTEIBHBIX BY30B, 2009. - 231 c. : un. - (bubnuorexa
Hay4HbIX pa3paboTok u npoektoB MI'CY). - bubnuorp. : c. 224-
227. - ISBN 9785930936919 : 290.00. - TekcT : HEMmoCpeICTBEH-
HBIU.

2. MeTtonnyeckue peKOMEHAAINH K OpraHUu3aluy ay JUTOPHON U
BHEAYJJUTOPHOM (CaMOCTOSTENbHON) pabOThI CTY/I€HTOB: METO-
nudeckue ykazanus / coct. T.I1. Cropoxkenko, T.b. [TounHOK,
A.B. becnanos, H.B. Jlo3a. — Kpacnonap: Ky0anckwuii roc. yH-T,
2018. 89 c.

oot

2 |I[ToaroToBKa K BBITIOJIHE-
HUIO JIA0OPATOPHBIX pa-

Metoauyeckue peKOMEHAAMA K OpPraHu3allid ayJIuTOPHOM H
BHEAyJIUTOPHOHN (CaMOCTOSITENIbHOI) padOThl CTYAEHTOB: METO-
nuaeckue ykazaHus / coct. T.II. Cropoxenko, T.b. IlounHox,
A.B. becnanos, H.B. Jlo3a. — Kpacnonap: Ky6aHnckuii roc. yH-T,
2018. 89 c.

VY4eOHO-MeToIMYeCKHe MaTepualbl Ui CaMOCTOSTEIbHOM pPabOThl OOydaroIMXCS M3
YHCJia MHBAJIKJIOB U JIUI C OTPaHUYEHHBIMU BO3MOKHOCTSIMU 370p0oBbsi (OB3) mpenocrasinstoTces
B (hopMax, aJanTHPOBAHHBIX K OTPAHUYECHUSM HX 370POBbSl M BOCHPUSATHS HH(POPMAIIH:

JInst an ¢ HapyIIEHUSIMU 3PEHUS:

— B I1€4aTHOW (hopMe YBEIUYEHHBIM HIPUPTOM,

— B (popMe dJIEKTPOHHOTO IOKYMEHTA.

JUid U1 ¢ HapyLIeHUSIMU CiIyXa:

— B TIeYaTHOM opme,

— B (popMe 2IIEKTPOHHOT O TIOKYMEHTA.




Jljig U1l ¢ HapyIIeHUsIMA OIIOPHO-BUTATEILHOTO amnmnapara:

— B Ie4aTHoi (opme,

— B popMe IIEKTPOHHOTO TIOKYMEHTA.

JlaHHBIN MepedeHb MOXKET OBbITh KOHKPETU3MPOBAH B 3aBUCUMOCTH OT KOHTUHTEHTA 00Y-
YarOMIUXCS.

3. O0pa3oBaTesibHbIE TEXHOJIOTHH

st hopmupoBanust IpoQecCHOHaTbHBIX KOMIIETEHIIUI B MPOIIECCEe OCBOCHUS Kypca Hc-
MOJIb3YETCSl TEXHOJIOTHs TPO(hecCHOHATbHO-PAa3BUBAIOIIET0 00yUeHUs, IpelycMaTpUBaloLas He
TOJIbKO TepeAady TEOPEeTHUYECKOro Marepuana, HO M CTUMYJIMPOBAHHE IMO3HABATENILHBIX -
CTBUM CTYJeHTOB. YacTh JICKIIMOHHBIX 3aHATHI MPOBOAUTCS B (popme mpoOiaeMHBIX Jiekiuil. B
paMKax JIabopaTOpPHBIX U MPAKTHUUECKUX 3aHATUN MPUMEHSIIOTCS METO/IbI IPOEKTHOIO 00YUYEeHHUS,
HCCIIEIOBATEIILCKUE METO/IbI, METOJ KOHKPETHBIX CUTyalluid. B mpouecce caMoCTOATENbHOMN Aesi-
TEIbHOCTHU CTYJIEHTHI YIIyOJSIOT U PaCIIUPSIOT TECOPETUUECKUE 3HAHUS, PEIIaloT pacyETHbIE 3a-
Ja4d, TakXKe 3aJaHus, He TpeOyromue pacy€ToB, HO JJIS BBIMOJHEHUS KOTOPBIX HEOOXOIMMO
ri1y0OKO€ 3HaHHE COOTBETCTBYIOIIEIO TEOPETHUECKOTO pa3jea.

Konu-
Bup 3ansTus HcnonbszyeMbie THTEpAKTUBHBIE 00pa30BaTEIIb-
Cemectp YECTBO
(JI, ITP, JIP) HBIC TEXHOJIOTHH
4acoB
10 JIP becenpr 6
Paz6op cutyanuii 8
PaGota B ManbIX rpymnmnax 6
Hmoeo: 20

4. OneHo4YHbIe CPeACTBA VI TEKYILIEero KOHTPOJIsl YCIIeBAeMOCTH M IIPOMEKYTOYHOM
aTrecTauMu
4.1 ®oH/ OLIEHOYHBIX CPEACTB I MPOBEACHUS TeKylLIeH aTTecTAlUuU

KOHTPOJIBHASA PABOTA Ne 1

no gucuumuinbe “ IlpuMenenue 3nexkTpoauanusa ¢ OUNoIsIpHbBIMU
MOHOOOMEHHBIMH MEMOpaHaMH B 3JIEKTPOXUMHUECKON TEXHOJIOTHH ~
Hamnpasnenue noarorosku 04.04.01 Xumusi,
HanpasnenHocTs (po¢uiib) DNeKTpOXUMHUS

Paznensl paboueil nporpammsl «BBenenue», « AneKTpoauanus ¢
MIPUMEHEHUEM OUIMOISPHBIX MEMOpaH»

Bapmuanr 1

1. Kakue ocHOBHBIE TTPOIIECCHI MMPOUCXOAT B OUIIOISIPHON MEeMOpaHe MPHU MPOXOKIACHUHU Yepes3
Hee AJIEKTPUUECKOro TOKa?

2. IlpuBeaurte npuMep 3JIEMEHTApHON SYEHKH MEMOPAHHOIO MaKeTa 3JIeKTPOAUATIU3HOTO amma-
para ¢ OUIONSIPHBIMU MEMOpaHaMH JJIS MTOJIyYEHHsI XOPOILIO PACTBOPUMBIX B BOJE MaJIOJIUC-
COLMUPYIOIINX OPTraHUYECKUX KHUCIOT M3 conei. [loueMy Takas snemMeHTapHas s4yeiika He
MIO3BOJIET IIOJy4aTh C XOPOILINM BBIXOJIOM IO TOKY CHIBHOJUCCOLUUPYIOLIUE KUCIOThI?

3. YKaxuTe NPUYMHBI, BBI3BIBAIOIIME MOSBICHUE ONTUMAJIbHBIX JIMANA30HOB MO IJIOTHOCTHU
ANEKTPUIECKOTO TOKA, TEMIIEPATYPE, CKOPOCTSIM, KOHIICHTPAITUAM HUCXOTHOTO U TIOTy9IaeMBbIX
pPacTBOPOB MPH IEKTPOIUAIN3E ¢ OUTOIIPHBIMU MEMOPaHAMU.

4. KaK 3KCHepI/IMeHTaHBHO onpenemﬁoT BbIXO/ I10 TOKy KHCJIOTHI U IICJIOYHU B BHCKTpO)II/IaJ'II/IS-
HOM arlnapare ¢ OUMoIsIpHBIMA MEMOpaHaMu TIPU €ro padoTe B HUPKYJIAIIUOHHOM PEXHUME IO
KHUCJIOTE U mienouun?



10.

11.

KOHTPOJIBHASI PABOTA Ne 2
no auctuiuivae “ [I[puMeHeHne aeKTpoananu3a ¢ OUIOSIPHBIMU
MOHOOOMEHHBIMU MEMOPAaHAMHU B JIEKTPOXUMHUYECKON TEXHOJIOTUH ~
Hanpasnenue noarorosku 04.04.01 Xumusi,
Hanpasnennocts (npouiib) DIEKTPOXUMHUS

Paznen paboyeii mporpammbl « TpeGoBaHMs 110 COCTaBy pacTBOPOB, MPEAOTOTOBKA»

Bapmuanr 1

. B uem MNPUYIUHBI BBEACHUA CTAAUU NPCAINIOATOTOBKU paCTBOpPaA MMPU UCIOJIb30BAHUUN SJICKTPO-

JUAJIM3HBIX aIlllapaToB C 6I/IHOJ'IHpHBIMI/I MCM6paHaMI/I AJIA IIOJTYYCHH A KUCIIOT U menoqeﬁ?

. B kakux ciyudasx tpedyercs koppektupoBaTh pH pacTBOpoB, KOTOphIE B JajbHEHIIEM MO-

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

. Kakne MeTopl HCIIONB3YIOTCS IS yIAJICHUS JUCIIEPCHBIX IPUMECEN U3 PaCTBOPOB, ITOCTY-

IMMAaroIIKUX Ha 3JICKTpOAHUAIN3 C 6I/IHOJ'I$IpHBIMI/I MeM6paHaMI/I?

[Toyemy B HEKOTOPBIX CIIy4asiX MPUXOIUTCS MIPUMEHSITh METOIbI 00€33apaskuBaHMsI PaCcTBO-
pOB, 00pabaThIBAEMBIX JEKTPOIUAIU30M C OUTTONSIPHBIMU MeMOpaHaMu?

4.2 ®oHJ OLIEHOYHBIX CPEJCTB /ISl POBECHUS POMEKYTOYHOM ATTeCTaAluu

Bomnpocs! k 3auety
Kakne ocHOBHBIE POLIECCHI MPOTEKAIOT B OUITOJIIPHON MEMOpaHe MPH MPOXOKICHUH Yepes3
Hee 3JIEKTPUUECKOro ToKa?
Kakue TUmBI 3IeMEHTApHBIX SYEeK UCIONb3YIOTCS B AJIEKTPOAMAIM3HBIX ammaparax ¢ Ou-
noJisipHbIMU MeMOpaHamu? Yem omnpenensieTcs BbIOOp THUIA 3JIEMEHTapHOM sS4eiku npu
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 mpUMepsl MCIOIB30BaHMS SJIEKTPOAUANIN3A C OUIONAPHBIMH MeMOpaHaMHu B
cXeMax T'a300YUCTKH.
[TpuBeauTe mpUMepsl MCIOIB30BaHMS SJIEKTPOAUANIN3A C OMIMONSAPHBIMH MeMOpaHaMH B
MUIIEBOW MTPOMBIIIIICHHOCTH.
B uém mpenMymiecTBO METOAA MOSYyUYEHHs! YIbTPAYMCTON BOJBI HEMPEPHIBHOMN 3JIEKTpO/ie-
MOHHU3AIUEH ¢ MCTIOb30BaHIEM OHITONIIPHBIX MEMOpaH mepe]] TPaIuIIMOHHBIMU METOIaMH?
YeM ompenenstoTcsl TpaHull ONTUMAIbHBIX 001acTe MPUMEHEHUs IEeKTPOJHATN3HBIX all-
napaToB ¢ OUIOISIPHBIMU MEMOpaHaMH TI0 TUIOTHOCTH AJIEKTPHUUECKOTO TOKA, TEMIIEpaType,
CKOpOCTSIM, KOHIEHTPAIMSIM UCXOIHOTO U TMOIy4aeMbIX PaCTBOPOB?
Kakne TpeGoBaHUS 1O COCTaBY MPEABSBISIOTCS K PacTBOpaM, HCIIOJIB3YEMBIM B AIIEKTPO-
JManu3e ¢ OUMoIApHBIMU MeMOpaHamu?
Kakne MeTonbl HCONB3YIOTCS ISl YAAJICHHsI TUCTIEPCHBIX MPUMECEH M3 pacTBOPOB Tepes
AIIEKTPOAMATIM30M C OUTOISIPHBIMU MeMOpaHamMu?
Kakne MeTopl UCTIONB3YIOTCS ISl yIAJICHUS] HOHHBIX MPUMeEcei, MPUBOIIIINX K 00pa3o-
BAaHHUIO OCAJIKOB MaJOPAaCTBOPUMBIX COEAMHEHUH Mpu u3MeHeHuu pH, u3 pacTBopoB nepen
JIEKTPOANATIUZOM C OUIIOISIPHBIMU MeMOpaHamu?
Kakue MeTopl HCHONB3YIOTCS I 00€e33apakMBaHusl pacTBOPOB B IpoILeccax JIEKTPoana-
nu3a ¢ OumnosspHeIMU MeMOpaHamu? B kakux cirydasix o0e33apakuBaHue Heo0Xoaumo?

9



12. TlpuBeaute mpuMepsl NPUMEHEHUs MIEKTPOAHAIN3a ¢ OUMOISIPHBIMU MEMOpaHaMu B XH-
MHUYECKOM, MUKPO3JIEKTPOHHOM, MUIIEBOH, (hapMalleBTUYECKON MTPOMBIIUICHHOCTH, B YHEP-
TETHKE.

13. IlpuBeaure TEXHUKO-DKOHOMUYECKHE XaPAKTEPUCTUKU IPOLIECCOB 3JIEKTpOAHaIn3a ¢ Ou-
HOJISIPHBIMU MEMOpaHaMH.

14. Kak MOXXHO 3KCIIEPUMEHTAIBHO OIPEAEIUTh TEXHUKO-IKOHOMHUYECKUE XapaKTEPUCTHKU
IPOLIECCOB IEKTPOUAIN3A C OUIOISPHBIMU MeMOpaHamMu?

15. Kak paccuutaTh C HCIOJB30BAHUEM MAaTEMATUYECKOTO MOJEIUPOBAHUSA TEXHHUKO-
9KOHOMHYECKUE XapaKTEPUCTHKH MPOLECCOB IEKTPOIUAIN3a ¢ OUIIOIAPHBIMU MeMOpaHa-
Mu?

OueHouHbIE CPECTBA 1JI1 UHBAIUIOB U JIMIl C OTPAHUYCHHBIMH BO3MOXKHOCTSIMU 3710PO-
BbS BBIOMPAIOTCS C YYETOM MX WHAWBUAYaJIbHBIX IICUXO0()U3NIECKUX 0OCOOCHHOCTEH.

— IIpH HeO6XOI[I/IMOCTI/I HHBAJIMAAM U JinaM C OrpaHU4YC€HHBIMH BO3MOKHOCTAMU 310PO-
BB IIPEIOCTABIISIETCS TOTTOIHUTENILHOE BPEMs ISl TOJITOTOBKM OTBETA HA SK3aMEHE;

— IIpU NIPOBEJICHUU NPOLIEYPhl OLICHUBAHUSI PE3YJIbTATOB 00YyUYEHUS MHBAINUJIOB U JIULL C
OTPaHMYCHHBIMH BO3MOXKHOCTSIMH 3/10POBbS IIPEAYyCMATPUBAETCSI HCIOJIb30BAHHE TEXHHUYECKUX
CpCacTsB, H€06XO[[I/IMI)IX MM B CBA3HU C UX MHAUBUAYaJIbHBIMU OCO6€HHOCT$IMI/I;

— TIpH HEOOXOIUMOCTH ISl 00YHYAIOIIMXCSl C OTPAHUYEHHBIMH BO3MOXXHOCTSIMH 3/10POBbSI
U WHBAJIMAOB IIpoLcaypa OUCHHUBAHUA PE3YJIBTATOB O6y‘-IeHI/I$I M0 JUCHHUILIMHE MOXET IMPOBO-
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 OTPAaHUMYCHUSAM UX 3I0POBBS M BOCIPUATHS HHPOpMa-
1812058

Jns muu ¢ HapymeHUsIMU 3pEHHUS:

— B IIeYaTHOW (hOpMe YBEINYCHHBIM HIPUPTOM,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

Jlnist a1 ¢ HapyIIEHUsIMU CiTyXa:

— B TIle4aTHOM opme,

— B (popMe 2IIEKTPOHHOT O IOKYMEHTA.

JList AL ¢ HapyIIEHUSIMUM 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 OcHoBHast TUTEpaTypa:

1. IlepBoB, Anekceii I'epmanoBuy. CoBpeMeHHbIE BEICOK03()(PEKTUBHBIE TEXHOIOTUH
OYMCTKHU MUTHEBON U TEXHUYECKOU BOJIbI C MPUMEHEHHEM MeMOpaH: 0OpaTHBI OCMOC, HaHO-
bunbTpanus, ynerpadunstpanus / A. I'. IlepBos. - M. : I31-Bo Accconmaliiv CTPOUTENbHBIX
By30B, 2009. - 231 c. : ni. - (bubnuoreka HayuHbIX pa3zpadboTok u rnpoextoB MI'CY). - bub-
auorp. : ¢. 224-227. - ISBN 9785930936919 : 290.00. - TekcT : HENOCPEACTBEHHBIM.

5.2 JlononHUTENBHAS IUTEPATYPA:

1. Meronnueckne peKOMEHIallUA K OpTraHU3aIiy ayAUTOPHON U BHEAYIUTOPHOU (camo-
CTOSITENIbHOW) paboThI CTYACHTOB: MeToanueckue ykazanus / coct. T.I1. Ctopoxenko, T.b. Tlo-
guHOK, A.B. becnasios, H.B. Jlo3a. — Kpacuonap: Ky6anckuii roc. yu-T, 2018. 89 c.

5.3. [lepuoanueckue n3gaHus:

1. XKypnan "Onexrpoxumus".
2. Kypnan "®usnueckas xumus'.
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6. Ilepeyennr pecypcoB HH(OPMAIMOHHO-TEJEKOMMYHHUKANMOHHON ceTn «HHTep-
HeT», He00XOAUMBIX /IJIsl OCBOCHUS M CHUILINHBI (MOLYJIs1)

1. eLIBRARY - Hayunas snekrponnas 6uoiuoreka (Mocksa) eLIBRARY - Hayunas
aiekTpoHHas oubanoreka (Mocksa) http://www.elibrary.ru/

2. DNeKTpOHHAs KOJUIEKIMS HAYYHOH M TEXHUYECKOM MOJTHOTEKCTOBOM 1 oubnmorpadu-
yeckoi nHpopmanuu ScienseDirect — http://www.sciencedirect.com

7. Metonnyeckue yKazaHus JJs 00y4alOMUXCS 110 OCBOEHHMIO TUCIUILUIMHBI (MOIY-
Jis1)

VYcnemHoe OCBOGHME AUCHUIUIMHBI TPEAINOiaraeT akTUBHOE, TBOPUYECKOE Y4dacTHE
CTYJICHTA IyTEM IIAHOMEPHOM, TOBCETHEBHOM paOOTHI.

OO0mme pekoMeHaau
W3yueHne QUCHMIUIMHBI CIIEAyeT HAYMHATh C MPOPA0OTKH paboveild porpaMMsbl, 0co00e
BHUMaHUE, YICISs LEsIM | 3aJ1a4aM, CTPYKTYpe U COJCPIKaHUIO Kypca.

CamocrosiTenbHast paboTa IPOBOAUTCS C LEIbIO YIIyOnIeHHsl 3HAaHUHM MO JUCHUILIMHE U
npeycMaTpUBaeT:

- YTEHUE CTYACHTaMH PEKOMEHJIOBAaHHOM JIMTEPATyphl U YCBOEHUE TEOPETUUECKOTO Ma-
Tepuasa JUCUUILTIHEI,

- IOATOTOBKY K JJaOOPAaTOPHBIM 3aHATHM;

- paboty ¢ lHTepHeT-NCTOUHUKAMU;

- MOJITOTOBKA K 3a4eTy.

[TnanupoBaHre BpPEeMEHHM Ha CaMOCTOATENIBHYIO PabOTy, HEOOXOJMMOTO Ha H3ydeHHE
HACTOSIIEH AUCIUILTUHBI, CTyIEHTaM Jy4Ille BCETO OCYIIECTBIISTh Ha BECh CEMECTp, IpeaycMaT-
pHBasi IpU TOM PETYJIIPHOE ITOBTOPEHHE NPOHICHHOT0 MaTepuana. Marepuai, NoJIy4eHHBIH Ha
JICKIIUAX, HCO6XOIII/IMO PEryJIAipHO JOIOJIHATE CBCACHUAMU U3 JIMTCPATYPHBIX HCTOUYHUKOB, IIPH-
BE/ICHHBIX B paboueil mporpaMmme JUCHUITIHHBIL.

Pabora ¢ koHCTIEKTOM JeKIUI

IIpocMOTpUTE KOHCIIEKT Cpa3y IOCJE 3aHATHH, OTMETHTE MaTeprall KOHCIIEKTA JIEKIUH,
KOTOPBI BBI3BIBAET 3aTPyJHECHHUS Juisi TOHUMaHus. [lombITaliTech HAWTH OTBETHI HA
3aTPYIHUTEIBHBIE BOIIPOCHI, UCIOIB3Yysl PEKOMEHAYEMYIO JIUTEparTypy. Eciau camocToaTensHo
HE YJIaJ0Ch pa3oOparbcsi B MaTepuaie, chopMyIUpyHTe BOIIPOCH M 0OPAaTUTECh 3a MTOMOIIBIO K
MpenoaaBaTeNto Ha KOHCYJIbTAIlMM WM ONMukaiiel nexkuuu. PerynspHo oTBoaMTe BpeMs IS
MOBTOPEHHS] TPOMAEHHOTO MaTepuana, HpOBepsAs CBOM 3HAHMS, YMEHHUS W HABBIKH IO
KOHTPOJIBHBIM BOIIPOCAM.

Brimonnenue madbopatopHbix paboT
Ha 3ansTum mosnyuurte y mpernojaBaTens rpadUK BBIIOJHEHUs J1aOOpaTOPHBIX padoT.
[Toryunte Bce HeoOxomumoe Meronuyeckoe obecrneueHue. [lepen mocemenueM naboparopuu
U3yYUTE TEOPUIO BOMPOCA, MPEINOIaraeMoro K UCCIeI0BaHUI0, 03HAKOMBTECH C PYKOBOJCTBOM
10 COOTBETCTBYIOIIEH paboTe M IMOATOTOBBTE IPOTOKOJN TPOBEIACHHS PAa0OTHI, B KOTOPBIH
3aHeCHUTe:
— Ha3BaHHUe paboThl;
— 3aroTOBKH TaOJHMIL JJIS 3aII0THEHUS SKCIIEPUMEHTAIbHBIMU JJAHHBIMH HAOIOACHUH;
— ypaBHEHHUsS XUMHYECKUX pEaKIMil MpeBpalleHuii, KoTopsle OYIyT OCYIIECTBIECHBI MPH
BBIITOJTHCHHH SKCIICPUMCHTA,
— pacyeTHble GOPMYJIBI.
OdopmiieHre 0TYETOB JOHKHO MPOBOJUTHCS MOCIE OKOHYAHUS paboThl B 1TAOOPATOPHH.
21.]15[ IMOATOTOBKHM K 3alIUTC OTUYCTa CICAYCT NpOaHAIM3UPOBATH OKCIICPHUMCHTAJIBHBIC
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http://www.elibrary.ru/
http://www.elibrary.ru/
http://www.sciencedirect.com/

pE3yJbTaThl, COMOCTABUTh UX C HM3BECTHBIMH TECOPETHUCCKMMHU IMOJOXKCHUSIMH, CIPABOYHBIMHU
WINA JIUTEPaTYpPHBIMH JaHHBIMH, OOOOILUTH pe3yJbTaThl MCCIEIOBAaHWNA B BHUJE BBIBOJIOB IO
paboTe, MOATOTOBUTH OTBEThI HA BONPOCHI, MPHBOAWMBbIE B METOAMYCCKUX YKa3aHUSIX K
BBITIOJTHEHUIO JIA0OPATOPHBIX PadoT.

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

Jlexnuu

Mertoanka yTeHus JIEKIUn

Jlexuu SIBJISIFOTCSI OJTHAM M3 OCHOBHBIX METOJOB OOYHYEHHUsS MO JUCIUIUIMHE, KOTOPHIE
JIOJIKHBI PeIIaTh CIEAYIOIINE 3a/1aUu:

— UW3JI0KUTh BAKHEWIIMKA Marepuan MOporpaMMbl Kypca, OCBEIIAIOUNIMNA OCHOBHBIE

MOMEHTBI;

— Pa3BUTh y CTYJIEHTOB MOTPEOHOCTHh K CAMOCTOSITENILHOW paboTe HaJl y4eOHOM M HAYyYHOM

JUTEPATYPOH.

I'maBHOM 3amadeil KaKIOM JEKIMUU SIBJISIETCS PACKPBITUE CYLIHOCTH TEMbl U AHAIHN3 €€
[JIABHBIX MOJOKEHHM. PeKOMeHlyeTcss Ha MepBOM JIEKUMU JOBECTU 0 BHUMAHHUS CTYJIEHTOB
CTPYKTYpPY Kypca U €ro pa3ieibl, a B JaJbHEHIIEM YKa3bIBaTh HAYaJIO KAXKJIOr0 paszelia, CyTh U
€ro 3a/1a4u, a, 3aKOHYMUB U3JI0KEHHE, TOABOIUTH UTOT MO 3TOMY pa3Jiely, YTOObI CBSI3aTh €ro COo
CJIEIYIOILIHAM.

ConeprkaHue JEKIHI

CopepxanHue JISKIUA onpenesercs padodeil mporpammoit kypca. Heobxoaumo, 9To0bt
KakK7ast JIGKIIHsI OXBaThIBaJla M MCYEPIIbIBATIa OTMPEICIICHHYIO TEMY Kypca U IpeJcTaBsiia co0oi
JIOTUYECKH BIIOJIHE 3aKOHYEHHYIO paboty. Jlydile cCOKpaTUTh TeMY, HO HE JOMYCKaTh MepephiBa
€€ B TAKOM MECTE, KOI'/1a OCHOBHAS UJIES €IIE MOJHOCThIO HE PACKPBITA.

JlaGopaTopHblie 3aHITHS

MeTtoauka mpoBeeHHs Ta00PaTOPHBIX 3aHITHIA

[enssmMu nipoBeieHUS JTaOOPATOPHBIX PabOT SBIISIOTCS:

— YCTAHOBJIEHHE CBSI3€M TEOpUM C TIPAKTUKOM B  (QopMe HIKCHEPUMEHTATHHOTO

MOATBEPKIECHUS MOJ0KEHUN TEOPUH;

— 0o0y4eHHe CTy/IeHTOB YMEHHUIO aHATM3UPOBATh MOJTYyYEHHBIE PE3YIbTAaThI;
— KOHTPOIIb CAMOCTOSITENTLHOM pabOThI CTY/IEHTOB 110 OCBOEHUIO Kypca;
— o0yueHue HaBbIKaM PO(eCCHOHATEHOM NesTEIbHOCTH

[lenn nmaGopaTopHOTO TMpaKTUKyMa JOCTUTAIOTCS HAWIYYIIMM OoOpa3oM B TOM cliydae,
€CIM  BBINOJHEHHUIO HKCIIEPUMEHTAa MPEIUIECTBYET  OINpeleieHHass MOATOTOBUTEIbHAS
BHeayuTopHas padota. [loaTroMmy mpemnonaBarens 00s3aH JOBECTH J0 BCEX CTYACHTOB Ipaduk
BBITIOJTHEHUS TaOOPaTOPHBIX paboT ¢ TeM, YTOObI OHM MOTIHU 3aHUMAThCS IEJIeHANPaBICHHON
JOMAaITHEN MOATOTOBKOM.

[lepen HayasioM OYepeAHOrO0 3aHATHS MPENOAABATENb JOJIKEH YIOCTOBEPUTHCS B
TOTOBHOCTH CTYJEHTOB K BBIMOJHEHUIO JIA0OpAaTOPHOM pabOThl IMyTEM KOPOTKOTO
cobecenoBaHUsI U TPOBEPKU HAIWYHUS Y CTYJIEHTOB 3arOTOBJICHHBIX MPOTOKOJIOB MPOBEIACHUS
paboTHI.

8. Ilepeyenb MHPOPMALMOHHBIX TEXHOJIOTHI, HCIOJIb3YyeMbIX NPH OCYIIECTBJICHUHU
00pa3oBaTeILHOIO NMpolecca Mo JMCUUIIHHE (MOLYJII0) (MPU HEOOXOAMMOCTH)

8.1 IlepeueHb HHPOPMALMOHHBIX TEXHOJIOTHH

8.2 IlepeyeHb HEOOXOAMMOTI0 POrPAMMHOI0 O0ecIeYeHust
1. MS Office (Word, Excel, PowerPoint)
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2. IIporpammHOe oOecnieueHNe K BUPTYATbHBIM U3MEPUTEIBHBIM TPHOOPAM.

3. IIporpamMmMHOe obecrieueHue s CIIA0OBHISAIINX.

8.3 llepeuenb He0OX0AUMBIX HHGPOPMAMOHHBIX CIIPABOYHBIX CHCTEM

1. eLIBRARY - Hayunas snexrponnas 6ubnmmnorexka (Mocksa) — http://elibrary.ru/
2. ScienseDirect — http://www.sciencedirect.com

9. MarepuajibHO-TeXHMYeCKasi 0a3a, HeoOXoaUMAasl JIsl OCylIeCTBJIeHHsI 00pa3oBa-

TEJILHOTO NMpoLecca Mo TUCHHILIHHE (MOIYJII0)

Ne

Bug pabdot

MaTtepHualbHO-TEeXHUYECKOE 00eCTIeYeHUE TUCITUILTHHBI
(MOayJIsST) M OCHAIIEHHOCTh

JIleKnIMOHHEBIE 3aHATHA

Aynurtopust — aya. 332, kopn. C (ynuna CtaBponosbckas,
149). Kommuiekt yueObHOU Mebenu, MeloBas JA0CKa, mepe-
HOCHOE MYJTHMEIUIHOE 000pyI0BaHHE.

JlaGopaTopHbie
THUS

3aHs-

VYueOHast aytuTOpust AJisl IPOBEACHUs 3aHATHI 1aboparop-
Horo tuna aya. 330, kopn. C (ynuma CraBpomnoJsibekas,
149), ykOMILJIEKTOBaHHAsI CIEIIHAIU3UPOBAHHON MEOEIbIO
¥ KOMILUIEKTaMH JJa0OpaTOPHBIX padOT, BKIIOYAIOIIMMHU:

- umnienancmetp Z-1000P,

- MOTCHIIMOCTAT-TAJIbBAHOCTAT-UMITeJaHCMeTp Autolab
100N,

- apToMatuueckuit Tutparop Titroline 6000,

- pH-meTp-nonomep Dkcnept-001,

- BOJIbTMETP YHUBEpCaIbHbIN B7-78-1,

- koHaykrometp Dkcnepr-002 -2 mt.,

- u3MepuTenb ummutanca E7-21,

- TepmocTat xuakoctHsid LOIP FT-211-25,

- HICTOYHUK [TOCTOSIHHOT'O TOKa CTabuIn3upoBaHHbiii MPS-
6005L-1,

- UICTOYHUK MMOCTOSTHHOTO TOKa cTabuinn3upoBanHbii b5-50
-2 mT.,

- Hacoc nepuctanbrrueckuit LOIP LS-301 -6 mir.,

- SIMEUKH DIIEKTPOXUMHUYECKHUE,

- SIYEUKU KOHIYKTOMETPUUYECKHE - 2 IIIT.,

- IEPCOHAIbHBIE KOMIIBIOTEPHI -5 IIT.

['pynnoBeie (MHAUBU-
NyajabHble) KOHCYJbTa-
002078

Ayautopus s pazMeunieHusi 12 CTyIEHTOB € JOCKOIA,
OCHAIIICHHAs] TPE3eHTALMOHHONH TEXHUKOU (IIPOEKTOP,
9KpaH, KOMIbIOTEP/HOYTOYK) U COOTBETCTBYIOUIUM IpO-
rpamMmMHBIM obecnieuenueM (I10).

Tekymuii  KOHTpPOJIb,
MIPOMEXYTOYHAs aTTe-
cranus

Ayautopus s pazMenieHuss 12 CTyIEHTOB € JOCKOIA,
OCHAIIICHHAs] TPE3eHTALMOHHON TEXHUKOU (IIPOEKTOp,
9KpaH, KOMIbIOTEP/HOYTOYK) U COOTBETCTBYIOUIUM IpO-
rpamMMHBIM obecnieuenueM (I10).

CaMocrosTenbHast pa-
bora

Kabuner mms camMocTOSTETHHOM paOOThI, OCHAIICHHBIN
KOMITBIOTEPHOM TEXHUKOM C BOZMOKHOCTBIO MOKIFOUEHUS
K cetn «VHTepHET», MPOrpaMMOil SKPaHHOTO yBEITHYCHUS
U 00€CTeYeHHBIN TOCTYIIOM B 3JIEKTPOHHYIO MHpOpMAaIu-
OHHO-00Pa30BaTEHHYIO CPETy YHHUBEPCHUTETA.
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