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1 He.]'ll/l 1 3aJa491 U3YUYCHUSA TUCHUITIMHBI

1.1. Heabp AUCHUMIIMHBL (OPMUPOBAHKE Y CTYACHTOB TEOPETUUYECKUX 3HAHWUN U HABBI-
KOB MCCIIEJOBaHUS B 00JaCTU IMPUMEHEHUS JIEKTPOAUAIN3A C OUIOISPHBIMUM HOHOOOMEHHBIMU
MeMOpaHaMH B 3JIEKTPOXUMHUYECKONU TEXHOIOIUH.

1.2. 33}13‘11/1 AUCHUIIJIMHBI: OCBOCHHC TCOPCTUYCCKUX OCHOB U IMPAKTHYCCKOI'O IMPUMC-
HCHUA DJICKTpOoauain3a C 6I/IHOJ'I$IpHBIMI/I HOHOOOMEHHBIMU MeM6paHaMI/I B BHCKTpOXI/IMH‘leCKOﬁ
TCXHOJIOTHH.

1.3. MecTto nucunmimabl B ctpykrype OOII BO

HucuuiuinHa «I[IpuMeneHue snekTpoauannsa ¢ OUIOISAPHBIMH HOHOOOMEHHBIMH MEM-
OpaHamK B JIEKTPOXUMHUYECKOI TEXHOJIOTHU» OTHOCUTCS K Jlucuuminaam (MOyssiM) 1O BbIOO-
py 2 (B.2) Yactu, popmupyemoii yuacTHUKaMU 00pa3oBaTeinbHbIX oTHOIeHu brioka 1. [Juc-
LUIUIMHBI (MOyIM) yuyeOHoro miaHa. B coorBercTBuM ¢ paboyuM yueOHBIM IJIAHOM JUCLHUILIH-
Ha u3ydaercs Ha 1 kypce. Bua npomMexyToyHOM aTTecTanuu: 3a4éT.

N3yuennto pucuumuivbbl «lIpruMeHeHue anexTpoauainsa ¢ OUNoJIIpHbIMA MOHOOOMEH-
HbIMH MeMOpaHaMH B 3JIEKTPOXUMHUYECKOM TEXHOJIOTUU» MPEIIECTBYET U3yUyeHUE TUCLMITINH
«MeMOpaHHas 3JEKTPOXUMUS U MeMOpaHHbIE MaTepHalibl HOBBIX MOKOJEHUI», «CTpyKTypa u
(U3UKO-XMMUYECKHE CBOMCTBA MOHOOOMEHHBIX U COPOLIMOHHBIX MaTepUalioB», «SIBIeHMS Ha
MeX(pa3HbIX IpaHULAX).

JlaHHas AMCLUUIUIMHA SBJISIETCS MPEIIECTBYIOUIeH s AucHUIUuiMH «MeMOpaHHbIe TeX-
HOJIOTUU B PEILIEHUHU 3KOJOTMYECKUX Mpobiem», «BHeapeHne u KoMMeplHuaau3auus 3J1eKTpo-
XMMHUYECKHX MPOLIECCOB U TEXHOIOTUID».

1.4 IlepeyeHpb MIAHMPYEMBIX Pe3yJbTATOB 00y4eHUsI O JMCHHILIHHE (MOLYJII0), CO-
OTHECEHHBIX € IJIAHMPYEeMbIMHU pe3yJIbTaTaAMM 0CBOEHHsI 00pa30BaTeIbHON MPOTrpPaMMBbI

N3yuenne naHHOW y4yeOHOW MUCIUIIIMHBI HaIpaBiIeHO Ha (QopMupoBaHHE Yy 00ydUaro-
IIMXCSl CAETYIOUINX KOMIIETeHIIMHI:

Koz u HanmeHoBaHME HHIUKATOpa™ PesynbTarel 00yueHus IO JUCIUILTUHE

[IK-1. CriocobeH minaHupoBaTh paboTy W BBIOMPATH aJeKBAaTHbIE METObI PELICHHUs] HayYHO-HCCIIEI0BATEIbCKUX
3a1a4 B BBIOPaHHOHN 007aCTH XUMHHU WM CMEXHBIX HayK

HUIIK-1.1. Beibupaet sKkcriepuMeHTaNbHEIC U 3HaeT COBPEMEHHbIE HKCIEPUMEHTAJIbHBIE M PACUETHO-
pacyeTHO-TEOPETHYECKHNE METOABI PELIEHHS 0~ | TEOpPETHYECKHE METOIbl PEHICHHS TIOCTABICHHON 3a1aH.
CTaBJICHHOM 3a1a4M, UCHOJIb3Ysl JOCTHKEHUS VYMeer BBHIOMpATH OKCHEPUMEHTAIbHBIE U PAcUeTHO-
COBPEMEHHOM XMMUYECKOHN HAayKH, U UCXOAS U3 TEOPETHYECKHE METOMAbl PELICHUs IOCTABICHHOHN 3ajauu,
MMEIOIIUXCS, MaTepHUATbHBIX, HHPOPMALIHOH- UCTIONB3Ysl JTOCTUXKEHUSI COBPEMEHHOM XMMHUUYECKOH HAyKH,
HBIX W BPEMEHHBIX PECYpPCOB. U UCXOAS M3 MMEIONINXCS, MaTepHaTbHBIX, HH(POPMAIHOH-

HBIX ¥ BPEMEHHBIX PECYPCOB.

Bnaneer 9KCIEPUMEHTAITBHBIMU u pacueTHo-

TEOPETUYECKUMHU METOAAMM PELICHUs] MOCTABJICHHOW 3ana-
Yy, UCHOJb3YSl JOCTHIKEHHUS COBPEMEHHOW XHMHYECKOU
HayKH, ¥ UCXOIS M3 MMEIOIIMXCS, MaTepHaJIbHbBIX, HH(pOP-
MaLUOHHBIX U BPEMEHHBIX PECYPCOB.

WIIK-1.2. Hcnonb3yer coBpeMeHHOEe (HU3MKO- | 3HaeT COBpeMEHHOE (DU3MKO-XUMHYECKoe 00OopymoBaHHE,
XMMHUUYECKOe 000pyJIOBaHHE Uil TIOJIyYEHUS M | HUCIIOJIBb3yeMOe Il TIOJyYEeHUs] M MHTEPIPETALMU JOCTOBEP-
MHTEPIPETALMH JIOCTOBEPHBIX PE3yJIbTAaTOB HC- | HBIX PE3YJIbTATOB HCCIEJOBAaHHMS B 00JACTH MPUMEHEHHUS
CJIC/IOBAHUSI B BBIOPaHHOH 001aCTH XUMHH. AJIEKTPOAMANIN3A C OWNONSIPHBIMH HMOHOOOMEHHBIMH MEM-
OpaHaMH B 3JI€KTPOXUMHUYECKOH TEXHOJIOTHH.

YMeeT HCHoNb30BaTh COBPEMEHHOE (DU3UKO-XUMHYECKOE
o0opyzoBaHue Ul HONYYCHHS W HHTEPHPETALMH JOCTO-
BEPHBIX PE3YJIbTATOB HCCIEIOBAHNUA B BBIOpAaHHOW oOmacTu
XUMUH.

Brnaneer HaBBIKaMH HCIIOJIB30BAHUS COBPEMEHHOTO (pr3nKO-
XMMHUYECKOTO 000pYyIOBaHUS Ul TOJIyYCHUs] U MHTEpIpe-
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Ko v HanmeHOBaHMe HHANKATOpA™ PesynbraTel 00y4eHus IO TUCIUILIHHE

TaI[K JIOCTOBEPHBIX PE3YJIbTaTOB MCCICIOBAHUS B BHIOpaH-
HOM 00/1aCTH XUMHHU.

ITK-3. CriocoOeH Ha OCHOBE KPUTHYECKOTrO aHanu3a pe3yibpraroB HVP oneHuBaTh mepcrneKTHBBI UX MpaKTHYe-
CKOT'0 IPHUMEHEHHS U ITPOJIOJDKEHHUs pabOT B AJIEKTPOXMMHUH WIIM CMEKHBIX HayKax

WIIK-3.1. Ananusupyet u o600mmaer pe3ybTa- 3HaeT COBpEeMEHHbIE METO bl HH(POPMAIIMOHHOTO TTOKMCKa 0
TBI HH(OPMAIIOHHOTO TIOMCKA 10 TEMATHKE UC- | TEMATHKE UCCIEIOBAHMS B BRIOPaHHOM 00JIaCTH XUMHH.
CJIeZIOBaHUS B BEIOPaHHOM 00IaCTH XUMHU. YMeeT aHaNM3UPOBATH W 0000MATh pe3yNbTaThl HHPOpPMa-

IIMOHHOTO IIOMCKAa II0 TEMATHKE MCCIEeNOBaHUS B 00JacTH
MPUMEHEHHUS AIEKTPOIHAIN3a ¢ OUMOIAPHBIMH HOHOOOMEH-
HBIMH MEMOpaHaMH B 3JICKTPOXUMHUIESCKON TEXHOJIOTHH.
Brnameer HaBeikamMu aHamm3a u 00OOIIEHUS pe3yIbTATOB
MH()OPMALIMOHHOTO TOMCKA M0 TEMAaTHKE HCCIICHOBAHUS B
0o0acTH TPUMEHEHUs HJIEKTPOJHAIn3a C OHIOISIPHBIMU
MOHOOOMEHHBIMH MeMOpaHaMH B 3JIEKTPOXHUMHUYECKOU TeX-
HOJIOTHUH.

WUIIK-3.2. OueHuBaeT MNEPCIEKTUBBI MPAaKTHuYe- | 3HAET TEOPETUUECKHE W MPAKTUUECKHE OCHOBBI AJIEKTPOIH-
ckoro mpumeHenus pesynstatoB HUP u HUOKP | anu3a ¢ GUnonsspHeIMH HOHOOOMEHHBIMU MEMOpaHaMH.

U TIPOJOIDKEHHS paboT B DICKTPOXMMHH MM | YMEET OLCHUBATH MEPCIIEKTUBBI MPAKTUYECKOTrO TPUMEHE-
CMEXHBIX HayKax. Hus pesyabratoB HUP 1 HUOKP u nponomkenus padbor B
NIEKTPOXUMUH UM CMEXKHBIX HayKax.

Bnaneer HaBBIKAMU OIICHMBAHUS INEPCIEKTUBBI IpPaKTHYE-
ckoro mpuMmeHeHust pesynbraroB HUP u HUOKP u npo-
JIOJDKCHUS paboT B JICKTPOXMMHUH HJIM CMEKHBIX HAyKaXx.

2. CTpyKTYpa M coepxkaHue IUCHHUIINHBI
2.1 PacnpenesieHue TPyA0EMKOCTH JUCHUIJIMHBI 10 BUIAM padoT

OO6mast Tpy10EMKOCTh TUCHUILTUHBI cocTaBisieT 4 3ad.en. (144 yacoB), ux

pacnpeneneHue Mo BuJAaM paboT MPEACTaBICHO B TaONUIE (018 CMYyOeHmos
0D0).

Bun yueOnoit paboTsl Bcero CemecTtpsl
9acoB 10
KonrakTHasi pa6oTa, B TOM 4HCIe 64,2 64,2
AyauTopHbIe 3aHATHSA (BCero) 144 144
3aHATHA IEKIIUOHHOIO TUIA 16 16
JlaGoparopHble 3aHATHS 48 48

3aHATHS CEMUHAPCKOTO TUMA (CEMHHAPBI, IPaKTHYEe-
CKHE 3aHSTHS)

HNnas konTakTHasA padora:

KonTpons camocrositensaoi padotsl (KCP)

[Mpomesxyrounast arrectanus (MKT) 0,2 0,2

CamocrosiTejibHasi padoTa, B TOM YHCJIE 79,8 79,8

KypcoBas pabora

[TpopaboTka yueOHOro (TeopeTuyeckoro) MaTepuana 60 60

BrinonHenue MHAMBUIYAIBHBIX 3aJJaHUM (ITOITOTOBKA
COOOIIEHUH, TPE3EHTAITNI )




Pedepar

IToAroToBKa K TEKYyIIEMY KOHTPOJIIO 18,8 18,8

KoHnTtpoJs:

IToaroroBka K 3K3aMeHy

O01mas Tpy10eMKOCTh qac. 144 144
B TOM YHCJIe KOHTAKT- 72.2 72.2
Hasi paboTa
3a4. e]] 4 4

2.2 CTpyKTypa AUCHUIJIMHBI:
Pacnipenenenne BuoB yueOHOM pabOTHI M MX TPYIOEMKOCTH 10 pa3jiesiaM JUCIUTITUHBI.

KomndgecTBo yacoB
Breaynu-
No HammenoBanwme pazaenos (Tem) AyauTopHas Topggﬂ
Bcero paboTa
paboTa
JI 113 JIP CPC
1. Bsenenne 10 2 0 0 8
DNEKTPOUAIN3 C TPUMEHEHUEM OUIMOISPHBIX MEM-
2. 86 8 0 30 48
Opan
3. TpeGoBanusi I cOCTaBy pacTBOPOB, MPEANOATOTOBKA 32 4 0 12 16
4 PacdeT OCHOBHBIX XapaKTEPUCTUK AIEKTPOAUATIUZHOTO 158 | 2 0 6 78
armapara
HUTOI'O no pasdenam oucyuniunvl 143,8| 16 0 48 79,8
KonTtpons camocrosrensHoi padbots (KCP) 0
IIpomexxyrounas arrecranus (MKP) 0,2
IToaroToBka K TeKylmemMy KOHTPOJIIO 0
OO0mast TPyAOEMKOCTb 110 TUCTIATUTHHE 144
2.3 Coaeprxanue pa3aeoB AMCHUIIHHBI:
2.3.1 3aHsATH JIEKIMOHHOTO THIIA
Ne HanmeHnoBanue Comepxanue pasmena ®opMa TeKyLero
paszena KOHTPOJISI
1 2 3
1. Beenenue HcTopus pa3sutus snexkrpoauanusa ¢ 6u-  (KP, JIP
MOJIIPHBIMUA MeMOpaHamu. Ponbs poccwuii-
CKUX M COBETCKUX YYEHBIX B Pa3BUTHH
AIIEKTPOAMATN3a C OUTIONAPHBIMUA MEMOpa-
HaMu. OCHOBHBIE MPOLIECCHI, MPOUCX OIS~
mue B OUIoNsipHO MeMOpaHe pu Impo-
XOXKIEHUU Yepe3 HEE DIIEKTPUUECKOr0 TOKA:
JIACCOLMAMs MOJIEKYJI BOJIbI, IEPEHOC
VIOHOB COJIH.
2. DNeKTpoaualIn3 ¢ [Tpumenenue i nosydeHus kucior u mwe- (KP, JIP
MPUMEHEHHUEM OHUIIO- |JTo4el, Koppekuuu pH pacTBopoB, cuHTe3a
TSPHBIX MEMOpaH COEMHEHU M, TA300YUCTKH U Pa3aCICHUS
ra3oB, B [MUILEBON TPOMBIIUIEHHOCTH, IS
MOJYYEHHUS YIBTPAYUCTON BOABI METOIOM
HEMPEPBIBHON 3JIEKTPOICHOHU3AINH.




OnTuManbHble 00JaCTH IPUMEHEHUS JIeK-
TPOAMATU3HBIX ANIIAPATOB C OUIOJSPHBIMU
MeMOpaHaMHu: 110 IJIOTHOCTH JIEKTPUYECKO-
ro TOKa, TEMIIEpaType, CKOPOCTSM, KOHIIEH-
TpaLUsAM UCXOJHOIO U M0JIy4aeMbIX pac-
TBOPOB.

3. TpebGoBanus  cocta- |TpeboBanus 1o cocTaBy, npeabssisembie k (KP, JIP
BY pPacTBOPOB, NIPEJl- |pacTBOpPaM, HCIIOJIb3yEMbIM B JJIEKTPOIHA-
MOJIrOTOBKA au3e ¢ OUNONIApHBIMU MeMOpaHaMu. MeTo-

JIbl, UCTIOJIb3YEMBIE JIS1 IPEIBAPUTEIILHOMN
00pabOTKH PACTBOPOB IMEPE]] FIEKTPOIUa-
JU30M ¢ OUTIONSIPHBIMU MeMOpaHaMu: Kop-
pexuust pH. Y nanenue rpydoaucnepcHbix
IIpUMecel U3 pacTBOPOB, IOCTYNAIOIINX Ha
AIIEKTPOAMAIN3 C OUIIOJIIPHBIMU MeMOpa-
HaMH, OCaX/ICHUEM B T'PaBUTALMOHHOM I10-
ne. [lpumeHenne GUIBTPALlMOHHBIX, MUK-
POMUIBTPAIMOHHBIX U YIbTpaQHUIbTPAIH-
OHHBIX METOJIOB JUIsl YlaJ€HUs AUCTIEPCHBIX
IIpUMECEH.

VY najeHne HOHHBIX IPUMECeH, IPUBOASIINX
K 00pa30BaHUIO 0CAJIKOB MAJIOPACTBOPUMBIX
COeIMHEeHUH npu u3mMenenuu pH, u3 pac-
TBOPOB HOHHBIM 00OMeHOM. MeTo/1p1 00€e33a-
pa’kMBaHMsI, IPUMEHSIEMBIE B IIPOLIECCAX
AIIEKTPONAIN3a C OUIOJIIPHBIMU MeMOpa-
HaMH.

4, Pacuer ocHOBHBIX Xa- |OCHOBHBIE TEXHUKO-DKOHOMHUYECKHE Xapak- [KP, JIP
PaKTEPUCTHUK DJIEK-  |[TEPUCTHKHU IIPOLECCOB MEKTPOANAIN3A C
TPOJIUAINU3HOIO afl-  |OUIOJISIPHBIMA MEMOpaHaMu; METOJIbI UX
napara HKCIIEPUMEHTAJIBbHOTO ONPEEIICHUS U pac-

YyeTa ¢ UCIOJIb30BaHUEM MaTEMATUYECKOTO
MOJIEJTMPOBAHUSI.
[Tpumeuanue: KP — kontponbHas padota, JIP — maGoparopnas padota
2.3.2 3aHATHSA CEMMHAPCKOI0 THUIIA
He npenycMoTpeHs! ydeOHBIM ITJIAHOM.
2.3.3 JIaGopaTopHbIe 3aHATHS
Ne HaumenoBanue nabopatopHbix padboT opwma Teky1uero
KOHTPOJIS
1 3 4
1. |TTonyuyeHne CUIIbHON KUCIOTHI U MIEIIOYH JICKTPOAHAIN30M ¢ Ouro- |JIP
JSIPHBIMU MeMOpaHaMH.
2. \[Tomryuenne craboit KUCIOTHI U MIETIOYH AIEKTPOIHaIn3oM ¢ oumno- |JIP
JSIPHBIMUA MeMOpaHaMH.
3. |[Tony4yenne cUIbHOM KHCIOTH M OCHOBAHUSH dJIeKTpoananu3zom ¢ |JIP
OUTIOJIIPHBIMU MEMOpaHaMHU.
4. |Koppexkuust pH pacTBOpPOB 3JIEKTPOAHATIN3OM C OUTIONSAPHBIMU MeM- |JIP
OpaHamu.
5. |MccnenoBanue nponecca yaajaeHus yrileKUcloro rasa us sosayxa  |JIP
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AJICKTPOIUAIIA30M C OUTIOJIIPHBIMU MEMOpaHaMHu.

. |Ilonmydenue ynpTpadncTod BOABI METOAOM HENPEPBIBHOU JIEKTPO-

JCHOHU3allMH C UCIIOJIb30BaAHHUEM 61/IHOJ'I$IpHBIX MeM6paH.

JIP

.|MccnenoBanme MeToa OCaXIeHUs JIs TPEIBAPUTEIILHON 00paboT-

KU PacTBOPOB IEPEJI AMEKTPOAUATIUIOM C OUIOJISIPHBIMU MeMOpa-
HaMH.

JIP

. I/ICCJ'IG,I[OBaHI/Ie MHKpO(bHHBTpaHHOHHOﬁ NpEeaAOYUCTKH TEXHOJIOI'1-

YEeCKOT0 pacTBOPA OT AMCIIEPCHBIX YACTHIL TIEpE/T AIEKTPOAHATUIOM
¢ OMMIOJIAPHBIMU MEMOpaHAMH.

JIP

. [PacueT OCHOBHBIX XapPAKTCPUCTUKHU SJICKTPOAHUAIIM3HOIO arrapara ¢

6I/IHOJ'I$IpHBIMI/I MeM6paHaMI/I Ha CTaauu NPOCKTUPOBAHUA TEXHOJIO-
THYCCKOI0 Imponecca.

JIP

[Tpumeuanue: JIP — naGopaTopHas pabora

2.3.4 IIpumepHasi TeMaTHKA KyPCOBBIX Pa0doT (IIPOEKTOB)
He npenycMoTpeHbl yaeOHBIM IIIaHOM.

2.4 llepeyeHb y4e0OHO-MeTOAMYECKOT0 O0ecneYeHUus JJIsi CAaMOCTOSATeIbHOH padoThI
00y4yaroIuXxcs Mo JUCHUILIMHE (MOYJII0)

Bun CPC

[lepedyeHn yueOHO-METOIUYECKOTO 00€CTICUCHUS TUCIUTLITUHBI
T10 BBIMIOJIHEHUIO CAMOCTOSITEIbHON pabOThI

2

3

puana

1 |IIpopaboTtka yueGHOrO
(TeopeTnyeckoro) Mare-

1. IlepBoB, Anekceiil ['epmanoBuy. CoBpeMeHHBIE BBICOKOA (-
(eKTUBHbBIE TEXHOJIOTUN OYUCTKU MUTHEBOW U TEXHUYECKOW BO-
bl C IpUMEHEHHEeM MeMOpaH: 00paTHBIA 0cMOC, HAHOPHIIBTpa-
uus, ynbrpadunstpanus / A. I'. TlepBos. - M. : I3a-Bo Accco-
[MAIlUU CTPOUTETBHBIX By30B, 2009. - 231 c. : un. - (bubnuorexa
Hay4HbBIX pa3paboTok u nmpoektoB MI'CYVY). - bubnuorp. : ¢. 224-
227. - ISBN 9785930936919 : 290.00. - TekcT : HEOCPECTBEH-
HBIW.

2. I'aBpunos, A.H. CpencTBa u cucTeMbl YIIPaBIe€HUs TEXHOJO-
THYECKMMUM Tpolieccamu : yuedHoe nmocooue / A.H. ["'aBpunos. -
3-e u3n., crep. - Cankr-IlerepOypr : Jlanb, 2019. - 376 c. -
https://e.lanbook.com/book/122190.

3. Beromikun, A. I'. THkeHepHast 3a1uTa BOJIHOM cpebl : y4eo-
Hoe nocobue / A. I'. Beromku. - Cankt-IletepOypr : Jlanb,
2022. - 416 c. - URL: https://e.lanbook.com/book/211589 (nata
oOpamenusi: 06.04.2022). - Pexxum goctyna: sl aBTOPU3. MOJb-
3oBateneil. - ISBN 978-5-8114-1628-8. - TekcT : 21eKTPOHHBIH.
4. MeTtonnyeckue peKOMEHAAlNN K OpraHU3alui ayAUTOPHON 1
BHEAYJIUTOPHOM (CaMOCTOSTENbHON) pabOTHI CTYIEHTOB: METO-
nudeckue ykazanus / coct. T.I1. Cropoxkenko, T.b. [TounHOK,
A.B. becnanos, H.B. Jlo3a. — Kpacnonap: KybaHnckwuii roc. yH-T,
2018. 89 c.

oot

2 |[ToaroroBka K BBIIIOJIHE-
HUIO JJAOOPATOPHBIX pa-

Meroanueckue peKOMEHJALUMU K OpraHU3aluu ayJUTOPHOU H
BHEAYJTUTOPHON (CaMOCTOSATEIBHOM) pabOTHl CTYJIEHTOB: METO-
nuaeckne ykazanus / coct. T.II. Cropoxenko, T.b. IlounHoOK,
A.B. becrianos, H.B. Jlo3a. — Kpacnonap: Kybanckwii roc. yH-T,
2018. 89 c.



https://e.lanbook.com/book/122190
https://e.lanbook.com/book/211589

Y4eOHO-MeTOoInYeCKHe MaTepualibl Ul CaMOCTOSTEIbHON paboThl OOyYarommxcs u3
Yycila UHBAJIMJIOB U JIML C OTPaHMYEHHBIMHM BO3MOKHOCTSAMU 310poBbs (OB3) npenocrapistorces
B (hopMax, aJanTUPOBAHHBIX K OTPAHUYCHUSAM HX 370POBbS M BOCHPUSATHS HH(POPMAIIH:

Jlist 11 ¢ HapyIeHUSIMU 3pEHMSL:

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

— B (hopMe 3IIEKTPOHHOTO IOKYMEHTA.

JIyist naL ¢ HapyIIeHUsIMU CIIyXa:

— B IIeYaTHOM ¢opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

Jlist 11 ¢ HapyIEeHUsIMU OTIOPHO-/IBUT'ATENIBHOTO amapaTra:

— B mieuaTHo hopme,

— B (hopMe 3JIEKTPOHHOTO IOKYMEHTA.

JlaHHBII TIEpeueHb MOXKET OBITh KOHKPETH3UPOBAH B 3aBUCHMOCTH OT KOHTUHTEHTa 00Yy-
YAOLIUXCS.

3. O0pa3oBaTe/ibHbIE TEXHOJIOTHH

st hopMupoBaHus TpoQecCHOHATBHBIX KOMIIETEHIIUI B MPOIIECCEe OCBOCHUS Kypca Hc-
HOJIb3YETCS] TEXHOJIOTUS IPO(eCCHOHAIbHO-PAa3BUBAIOLIET0 00YUYEeHHUS, ITpelyCMaTpUBAIOLIast He
TOJIBKO TIeperavdy TeOPETUYECKOro MaTepHuaia, HO W CTHMYJIMPOBAHHE MO3HABATEIbHBIX JCH-
CTBHM CTyIeHTOB. YacTh JIEKIMOHHBIX 3aHATUN MPOBOIUTCS B (opMe MpoOJeMHBbIX JeKIuil. B
paMKax J1a0opaTOpHBIX U MPAKTUUYECKUX 3aHATUN MPUMEHSIOTCS METO/IbI IPOEKTHOTO 00y4eHUs,
HCCIIE0BATENIbCKUE METO/IBI, METO/I KOHKPETHBIX CUTyalui. B mpouecce caMocTosATENnbHOU es-
TEJIBHOCTU CTYAEHTHI YIIyOJIIOT U PACHIMPAIOT TEOPETUUECKHUE 3HAHUS, PEIAlOT PacYETHRIE 3a-
Jlauu, TaKXKe 3a/JaHusi, He TpeOyromue pacuéToB, HO Ui BBITOJHEHHS KOTOPHIX HEOOXOAUMO
riry0OKO€ 3HAaHHE COOTBETCTBYIOIIETO TEOPETHUECKOTO pa3zena.

Konu-
Bup 3ansTus HcnonbszyeMble HHTEpaKTUBHBIE 00pa30BaTEeIlb-
Cemectp YECTBO
(JI, I1P, JIP) HbI€ TEXHOJIOTHHU
9acoB
10 JIP Becennl 6
Pazbop curyaruii 8
PaboTa B MasIbIX rpynnax 6
Hmoeo: 20

4. OneHo4YHbIe CPeACTBA VI TEKYIIEro KOHTPOJIsl yCIIeBAeMOCTH M IIPOMEKYTOYHOM
arrecTauMu
4.1 ®oHJ OLIEHOYHBIX CPeJICTB A5 NPOBeIeHNs TeKyllel aTTecTauuu

KOHTPOJIBHASI PABOTA Ne 1

no pucuuruinbe ““ [lpuMeneHue 3nexkTpoauanusa ¢ OUMoIsIpHbBIMU
MOHOOOMEHHBIMH MEMOpaHaMH B 3JIEKTPOXUMHUECKONW TEXHOJIOTHH ’
Hanpasnenue noarorosku 04.04.01 Xumus,
HanpasnenHocts (po¢uiib) DNeKTpOXUMHUS

b

Paznensl paboueii mporpammel «Beenenue», « QNeKTpoIuanus ¢
MIPUMEHEHUEM OUIMOJISIPHBIX MEMOpPaH»

Bapmuanr 1

1. Kakue OCHOBHBIE TPOIIECCHI IPOUCXOISAT B OMMOIAPHON MeMOpaHe IIpH MPOXOXKIACHUU depe3
HEE JIEKTPUYECKOro ToKa?



2. IlpuBenuTe MpUMeEp IEMEHTAPHOHN sTUCHKH MEMOpPAHHOTO MaKeTa 3JIEKTPOIUATU3HOTO ara-
para ¢ OUIOJSAPHBIMU MEMOpaHaMM JAJIs [TOJIyYEHHsI XOPOIIO PACTBOPUMBIX B BOJE MaJIOJUC-
COLUMUPYIOIINX OPraHUYECKUX KUCIOT M3 cojel. [louemy Takas sneMeHTapHas syeiika He
IIO3BOJIAET IIOJIy4aTh C XOPOIIUM BBIXOAOM II0 TOKY CHIBHOJUCCOLUUPYIOIINE KUCIOTHI?

3. VYkaxure IMPUYKUHBI, BBI3BIBAIOIIHC IMOABJICHHUC OIITHMAJIBHBIX AWAIIA30HOB II0 INIOTHOCTH
AJNIEKTPUUECKOTO TOKA, TEMIIEPAType, CKOPOCTSIM, KOHIICHTPALUSAM UCXOIHOTO H TOITY4aeMbIX
pPacTBOPOB MPH IEKTPOIUAIN3E ¢ OUTOISIPHBIMI MEMOPaHAMHU.

4. Kak 3KCIIepUMEHTAIbHO ONPEAEISAIOT BBIXO/ IO TOKY KUCIIOTHI U IIEJI0YH B JIEKTPOAUATIN3-
HOM amnrapare ¢ OUIOISIPHBIMU MEMOpaHaMH MIPH €ro paboTe B HUPKYIALUOHHOM PEXUME 110
KHCJIOTE U I1EI04H?

KOHTPOJIbBHAS PABOTA Ne 2

no pucuuiuinbe “ [lpuMenenue 3nexkTpoauainsa ¢ OUNoIsIpHbBIMU
MOHOOOMEHHBIMH MEMOPaHAMHU B AJEKTPOXUMHUUYECKON TEXHOIOTUH ~
Hanpasnienue noarorosku 04.04.01 Xummws,
HamnpaBnenHnocTs (mpouiib) DIeKTPOXUMHUS

Pa3nen paboueit mporpammsl «TpeGoBaHuUs IO COCTaBY PACTBOPOB, MPEAMNOATOTOBKA
Bapuant 1

1. B yeM npuuMHBI BBEIEHUS CTaUU MPEIIOArOTOBKH PAacTBOPA MPHU MCIHOIb30BAHUH JIEKTPO-
JUAIM3HBIX aIllapaToB ¢ OUMOISIPHBIMU MEMOpaHaMu JJIsl IOJTyYeHUs! KUCIIOT U 1ienoyei?

2. B kakux cimydasx TpeOyercss KoppekTupoBaTb pH pacTBOpoB, KOTOpbIe B AajbHEHIIEM IO-
CTYIaroT Ha 00pabOTKY B 3JEKTPOAUAIN3HBIE allaparhl ¢ OUMOIIPHBIMU MEMOpaHaMu?

3. Kakue MeToap! UCTIONB3YIOTCS AJIS yAAIeHUs JUCTIEPCHBIX IPUMecei U3 pacTBOPOB, MOCTY-
MAOIINUX Ha JIEKTPOJUATHN3 C OUTOJIIPHBIMU MEMOpaHaMu?

4. TloueMy B HEKOTOPBIX CIy4asiX MPUXOAUTCSA MTPUMEHATH METO/IbI 00e33apakuBaHUsI PACTBO-
poB, 00pabaThIBAEMBIX JIEKTPOIUATNIOM C OUMOIIPHBIMA MeMOpaHaMu?

4.2 ®oHJ OLIEHOYHBIX CPEICTB /ISl NPOBEACHUS MIPOMEKYTOYHOM aTTeCTAalMu

Bompocsr k 3auety

1. Kakwue ocHOBHBIE MPOIECCHI MPOTEKAOT B OUTIOJISIPHON MeMOpaHe MpH MPOXO0KIACHUHU Yepe3
Hee JEKTPUYECKOro Toka?

2. Kakue THIBI 2JIEMEHTapHBIX SYECK MCIOIB3YIOTCS B JJICKTPOAHAIM3HBIX alaparax ¢ Ou-
nossipHeIMA MeMmOpanamu? UeM ompenensieTcs BbIOOp THIA DJIEMEHTapHOW siUeiKHU Tpu
MIPOCKTUPOBAHUH JICKTPOAUATIMIHOTO anmapara?

3. [Ipueaute nmpumepsl, Koraa HeoOXoauMa KoppeKius pH TeXHOIOrHYECKOro pacTBOpa WU
obpabaTeiBaeMoil Boabpl. Kak pemraercst aTa 3ajada ¢ MOMOIIBIO AJIEKTPOIUAIN3a ¢ OUIIO-
JSpHBIMU MeMOpaHamu?

4. TlpuBeaute TpHUMEPHI UCIOJIH30BAHUS SJCKTPOAHAIN3a C OWUMOJNAPHBIMA MeMOpaHaMH B
CXEeMax T'a3004HCTKH.

5. IlpuBenure mpuMepbl HUCIOIB30BAHMS AJIEKTPOAUAIN3A C OUIMOISIPHBIMH MeMOpaHaMHU B
MUIIEBON TPOMBIIIJICHHOCTH.

6. B uém npeumyiiecTBO MeTOA MOTYyYEHHUS YABTPAYUCTON BOJIBI HEMPEPHIBHON AJIEKTPOJIE-
MOHM3AIMEH ¢ UCTIONB30BAHUEM OUTIONISIPHBIX MeMOpaH mepes TPaAUIIHOHHBIMU METOJaMU?

7. YeM ompeaensitoTcs IpaHULl ONTUMAIbHBIX 00JIaCTe MpUMEHEHUS 3JEKTPOJUAIN3HBIX all-
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napaToB ¢ OMMOISIPHBIME MeMOpaHaMHU 10 TUIOTHOCTH 3JIEKTPHUUECKOTO TOKa, TEMIEparype,
CKOPOCTSIM, KOHILIEHTPAILMSIM UCXOJIHOTO U MOJIy4aeMbIX PacTBOPOB?

8. Kaxue TpeboBaHMs 1O COCTaBy MPEIBSBIAIOTCS K PACTBOPAaM, UCIOIb3YEMBbIM B 3JIEKTPO-
JMaan3e ¢ OUIOJIIPHBIMU MEMOpaHaMu ?

9. Kaxkue MeTobpl UCTIONB3YIOTCS JUISl YIAICHUS AUCTIEPCHBIX MPUMECEH U3 pacTBOPOB IEpen
3JICKTPOIUAIIN30M C OUTIOJIIPHBIMU MeMOpaHamu?

10. Kaxue MeToIbl HCHONB3YIOTCS Ul YIAICHUS MOHHBIX MpUMecel, IpUBOAAIINX K 00pa3o-
BaHUIO OCAJKOB MaJIOPaCTBOPUMBIX COEIMHEHUN MpU u3MeHeHuu pH, U3 pacTBOpoB mepen
AIIEKTPOAMATIM3OM C OUTIOISIPHBIMU MEMOpaHaMK?

11. Kakue MeToAbl UCIONIB3YIOTCS AJIsl 00€33apakiBaHus pacTBOPOB B MPOIIECCax AIEKTPOANA-
au3a ¢ ounossipHpIME MeMOpanaMu? B kakux cirydasx o6e33apakuBaHue HEOOX01uMO?

12. TlpuBenute mpuMmepbl NPUMEHEHHS 3JICKTPOAHAIN3a C OMMOJISIPHBIMH MEeMOpaHaMu B XU-
MHUYECKOH, MUKPOIJIEKTPOHHOM, MUIIEBOH, (hapMalleBTUYECKON MPOMBIIUICHHOCTH, B YHEP-
TeTHKE.

13. TlpuBenuTe TEXHUKO-OKOHOMHYECKHE XaPAaKTEPHCTHUKU TPOLIECCOB AIIEKTPOAHAIH3a ¢ Ou-
MOJIIPHBIMUA MEMOpaHaMHU.

14. Kak MOXHO SKCIIEPUMEHTAJIBHO OINPEACIUTh TEXHUKO-PKOHOMUYECKHE XapaKTEPUCTHKU
MPOLIECCOB AJIEKTPOANAIN3A C OUMOISIPHBIMU MEMOpaHaMu?

15. Kak paccuntaTh ¢ HCIOJB30BAaHHEM MAaTEMAaTHYECKOTO MOICITUPOBAHUS TEXHHUKO-
SKOHOMHMYECKHE XapaKTEPUCTUKH MPOLIECCOB ANEKTPOANAIN3a ¢ OUNOISIPHBIMU MeMOpaHa-
MU?

OHGHO‘-IHI)IG cpeacTBa il MHBAJIMAOB U JIUI C OrPaHUYCHHBIMH BO3MOXHOCTAMU 300PO-
BB BBIOUPAIOTCS C YIE€TOM MX WHAWBUAYAIBHBIX IICUXO0(PU3NIECKUX OCOOCHHOCTEH.

— IIpH H€O6XO)II/IMOCTI/I HHBaAJIMAaM W JiullaM C OrpaHU4YC€HHBIMH BO3MOXHOCTAMU 310PO-
Bbsl IPEAOCTABIISAETCS JOMOJHUTEIBHOE BpeMs JUIsl TOATOTOBKU OTBETA Ha SK3aMEHE;

— P NIPOBEJICHUU NPOLIETYPhl OLICHUBAHUS PE3YJIbTAaTOB 00yUEHUs MHBAINUIOB U JIULL C
OTPaHUYEHHBIMU BO3MOXHOCTSIMH 370POBBS IPEAYCMATPUBAETCS UCIOJIb30BAHUE TEXHUYECKUX
CpCacTsB, H€06XOI[I/IMI>IX MM B CBA3U C UX MHAUBUAYAJIbHBIMU OCO6CHHOCTHMI/I;

— IIpU HEOOXOAUMOCTH JJIs1 00YHarOIUXCs ¢ OTPAaHUYEHHBIMUA BO3MOKHOCTSIMH 3710POBbSI
N WHBAJIMAOB Ipoucaypa OUCHHUBAHUA PE3YJIbTATOB O6yq€HI/I$I Mo AUCHUIIJIMHE MOXKCT IIPOBO-
JUTHCS B HECKOJIBKO ATAIIOB.

[Iponienypa olieHMBaHUSI PE3YJIHTATOB OOyUEHUs] MHBAJIUIAOB M JIMI[ C OTPAaHUYCHHBIMHU
BO3MOXKHOCTSIMM 3[I0POBbsl 10 TUCHUIUIMHE (MOIYJI0) MpeaycMaTpuBaeT MpeAOCTaBICHHE HH-
¢dopMmaruu B popmax, aganTUPOBAHHBIX K OTPAaHUYEHUSIM UX 370pOBbS U BOCHPUATUS UH(OpMa-
M

JIi1st TUTT ¢ HApYIISHUSIMH 3PEHHS:

— B I1€4aTHOW (hopMe YBEIUYEHHBIM HIPUPTOM,

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA.

JUist a1 ¢ HapyIIEHUsIMU CITyXa!

— B TIe4aTHOM opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JInst an ¢ HapyImeHnssMHM OITIOPHO-JBUIaTEIbHOTO almnapara:

— B I1e4aTHoM (opme,

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA.

5. IlepeyeHb OCHOBHOW M [IONMOJHUTEJbHOH Y4eOHOM JIMTEPATYpPbl, HEOOXOAUMOM
JJIs1 OCBOEHMS TN CHUIIIHHBI (MOIYJIA)

5.1 OcHoBHas uTeparypa:

1. ITepBoB, Anekceit I'epmanoBuy. CoBpeMeHHbIE BEICOKOI()(DEKTUBHBIE TEXHOIOTHH
OUYHUCTKH NMUTHEBOM M TEXHUYECKOH BOJBI C IPUMEHEHHEM MeMOpaH: 00paTHBI 0CMOC, HAHO-
¢wibTpanus, ynerpadunsrpanus / A. I'. IlepBos. - M. : I31-Bo Accconmanuiv CTPOUTEIBHBIX
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BY30B, 2009. - 231 c. : uin. - (bubanoreka HayuHsIx pazpaborok u nmpoektoB MI'CY). - bub-
uorp. : ¢. 224-227. - ISBN 9785930936919 : 290.00. - TekcT : HEenmocpeICTBEHHBIH.

5.2 JlonoynHUTENNbHAS JIUTEPATYpA:

2. I'aBpunos, A.H. CpeacTBa 1 CHCTEMbI YIIPABICHUS TEXHOJIOTHYECKUMUM TIPOIECCAMH
: yaeOHoe nocobue / A.H. ['aBpuios. - 3-¢ u3n., crep. - Cankr-IlerepOypr : Jlans, 2019. - 376 c.
- https://e.lanbook.com/book/122190.

3. Beromkun, A. I'. HkeHepHas 3almTa BOJIHOM Cpelibl : yueOHoe mocobdue / A.
I'. BeromkuH. - Cankr-IletepOypr : Jlans, 2022. - 416 c. - URL:
https://e.lanbook.com/book/211589 (nara obparuenus: 06.04.2022). - Pexxum qocTyma: IjIsi aB-
Topu3. nosb3oBateneil. - ISBN 978-5-8114-1628-8. - TekcT : 31eKTpOHHBIH.

4. Meroandeckue peKOMEHIAlMKM K OpraHu3aluy ayJUTOPHON M BHEAYJUTOPHOU (camo-
CTOSATEIBHOW) paboThI CTYACHTOB: MeToaudeckue ykazanus / coct. T.I1. Cropoxenko, T.b. Ilo-
ynHOK, A.B. becnanos, H.B. Jlo3a. — Kpacuogap: Ky6anckuii roc. ya-t, 2018. 89 c.

5.3. [lepuoauueckue u3aaHus:
1. Kypnan "Dnexrpoxumus’".
2. Kypnan "®uznueckas xumus'".

6. Ilepeyenb pecypcoB MHGOPMAIMOHHO-TEJEKOMMYHMKAIMOHHON ceTn «WHTep-
HET», He00XOAMMBIX /IJIsl OCBOEHUS TUCHMILINHBI (MOYJIs1)

1. eLIBRARY - Hayunas snextponnas 6ubnuoreka (MockBa) eLIBRARY - Hayunas
anekTpoHHast oubaroTeka (Mocksa) http://www.elibrary.ru/

2. DNeKTpOHHAs KOJUIEKIMS HAyYHOU U TEXHUYECKOH MOTHOTEKCTOBOU U bubnuorpadu-
yeckoii nHopmarmu ScienseDirect — http://www.sciencedirect.com

7. MeToauveckue yKazaHus sl 00y4aloUuXcsl M0 0CBOEHUIO JUCIHUIIMHBI (MOY-
JIs1)

VYcneniHoe OCBOGHHME JAMCLMIUIMHBI TPEANOJaraeT akTUBHOE, TBOPYECKOE YydacThe
CTYJEHTA MyTeM IJIAHOMEPHOM, TOBCETHEBHOM paOOTHI.

OO01re peKoMeHIaIuu
N3yuenne AUCIUIUIMHBI CIeNyeT HAaUMHAThH C MMPOpadOTKU paboyeit mporpammel, ocoboe
BHUMaHUe, YAeNsis HesIM U 3aJla4aM, CTPYKTYpe U COJEpKaHUIO Kypca.

CamocrosiTenbHast paboTa MPOBOAUTCS C LIETbI0 YIIyOJeHUs] 3HaHUN MO TUCHUIUIMHE U
IIPEelyCMaTPUBAET:

- YTCHUC CTyACHTaMMU peKOMeHHOBaHHOﬁ JUTEPATYPBI U YCBOCHHUE TCOPETUUYCCKOro Ma-
TepHuaa IUCUUIIINHBL;

- IOATOTOBKY K J1a00paTOPHBIM 3aHATHIM;

- paboty ¢ lHTepHET-UCTOUHUKAMU;

- IOATOTOBKA K 3aYeTy.

[InanupoBaHHe BpEMEHH Ha CaMOCTOSITEIbHYIO DPabdOTy, HEOOXOIMMOrO Ha H3y4YeHHE
HACTOALIEH AMCUUIUINHBI, CTYACHTaM Jy4Ille BCEr0 OCYILECTBIATh Ha BECh CEMECTp, IpeycMmar-
pHUBas IIPU 3TOM PETYJISIPHOE MOBTOPEHUE MPOIAEHHOT0 MaTepuana. Marepuai, noJy4eHHbIH Ha
JIEKIIUAX, HeO6XO}II/IMO PETYIAPHO JOIOJIHATE CBCACHUAMU U3 JIMTCPATYPHBIX UCTOYHUKOB, IIPpH-
BE/ICHHBIX B paboueil mporpaMmme JUCIUITIHHEIL.

Pabora ¢ KOHCIIEKTOM JIEKIHI

[IpocMOTpUTE KOHCIIEKT Cpa3y IMOcCie 3aHATHH, OTMEThTE MaTepuall KOHCIEKTa JIEKIUH,
KOTOPBI BBI3BIBACT 3aTPyJHECHHUS Uil TOHMMaHusA. [lomblTaiiTech HAaWTH OTBETHl Ha
3aTPYJHUTENIBHBIE BOIMPOCHI, UCIOIb3Yd PEKOMEHAYEMYIO JUTepaTypy. Eciu caMocToATeNnbHO
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HE yJaJIoch pa3odpaThcs B MaTepuane, chopMyaupyiTe BOIPOCH U OOpaTUTECh 3a MOMOIIBIO K
NPEnoAaBaTeII0 Ha KOHCYJIbTAlMU WM ONpkaimed nekuuu. PerynsapHo oTBomuTe Bpems ais
MOBTOPEHUS] TPONJACHHOIO Marepuaia, MpOBepsis CBOM 3HAHHWA, YMEHHS W HAaBBIKA I10
KOHTPOJIHBIM BOIIPOCAM.

Brimonnenue 1abopaTopHbIX paboT
Ha 3anatum nomyumrte y mpernonaBaTens rpaduK BBIIOJHEHUs JaOOpaTOPHBIX padoT.
[Toyuute Bce HeoOXommmoe Meronumdeckoe obecrieueHue. Ilepen mocemenueM jabopaTopuu
U3YYUTE TEOPUIO BOIIPOCA, MPEIOIAraeMOro K UCCIEI0BAaHHUIO, 0O3HAKOMBTECH C PYKOBOJCTBOM
10 COOTBETCTBYIOIIEH paboTe W IMOATOTOBBTE NPOTOKOJ IPOBEACHUS PAaOOTHI, B KOTOPBIH
3aHECUTE:
— Ha3BaHHUE paboThI;
— 3arOTOBKH TaOJIHII JJIS 3aITOJTHEHUS SKCIEPUMEHTAIbHBIMU TAHHBIMU HAOIIOICHHIA;
— ypaBHEHHs] XMMHUYECKUX PEaKLUil MpeBpaleHnii, KOTOpble OYAYT OCYIIECTBICHBI IPH
BBIITOJTHEHUH SKCIIEPHMEHTA;
— pacueTHble POPMYIIBI.
Od¢opmieHne 0T4ETOB JOJKHO IMPOBOAUTHCS MOCIE OKOHUYAHUS padOThI B J1a0OpaTOPHUH.
Jns TOATrOTOBKM K 3allUTe OTYeTa CIeIyeT MPOaHAIN3UPOBATh AKCIEPHUMEHTAIbHBIC
PE3ybTaThl, COIMMOCTABUTL HMX C HM3BCCTHBIMU TCOPCTHYCCKHMH IOJIOXKCHUAMU, CIIPAaBOYHBIMU
HUJIN JIMTCPATYPHBIMHU JaHHBIMH, O606HII/ITI) PE3YJIbTAThI I/ICCJ'IGI[OBaHI/Iﬁ B BHJAC BBIBOAOB IIO
paboTe, MOATOTOBUTH OTBETHI HAa BONPOCHL, NPHBOAMMBIE B METOJMYECKHX YKa3aHUSAX K
BBITIOJTHECHHIO JIAOOPATOPHBIX padoT.

Meroandeckue peKOMEHAIMU TMPEToAaBaTeIsiM M0 METOAUKE MPOBEIACHUS OCHOBHBIX
BUJIOB YU€OHBIX 3aHATUN

Jlexuun

Metoanka yTeHus JIEKITUN

Jlekuuu SIBISAIOTCSA OJHUM U3 OCHOBHBIX METOJIOB OOY4YEeHHs MO JUCLHUIUIMHE, KOTOpble
JIOJKHBI peIaTh CICAYIOIINE 3a1a4uu:

— HW3JIOKUTh BAKHEWIINKA Marepual MpOrpaMMbl Kypca, OCBEIIAIONIUNA OCHOBHBIE

MOMEHTHI;

— Ppa3BUTh Y CTYAEHTOB MOTPEOHOCTHh K CaMOCTOATENbHOM paboTe Ha/l yueOHOM U Hay4HOMH

JIUTEPATYPOH.

I'maBHOM 3amauell KaKJI0M JIEKIIUHU SIBISETCS PACKPBITHE CYIIHOCTH TEMBI M AHAIINA3 €€
[JIABHBIX IOJIOKCHHUM. PeKOMEHIyeTcss Ha NEepBOM JIEKUHMU JOBECTH 10 BHUMAHHS CTYIECHTOB
CTPYKTYpY Kypca M €ro pasJeiibl, a B JAIbHEHIIEM yKa3blBaTh HaYaI0 KaXJ0ro pasaena, CyTh U
€ro 3aj7iaudl, a, 3aKOHYMB M3JI0’KEHHE, MTOJIBOJAUTH UTOT 110 ATOMY pa3zieny, YTOObI CBA3aTh €ro co
CJIEIYIOIIHM.

Coneprxanue JeKIuit

Coneprkanne JIGKITUN ompenenseTcss padouel mporpamMmmoit kypca. Heobxoammo, 4To0Ob!
KaXk/1as1 JIeKIMs 0XBaThIBaja M MCUEpIbIBAIa ONPEACICHHYIO TEMY Kypca U MpejcTaBisia coooi
JIOTUYECKH BIIOJIHE 3aKOHYEHHYIO paboTy. Jlyule cokpaTuTh TeMy, HO HE JOIYCKaTh IepepbiBa
€€ B TaKOM MeCTe, KOI'/1a OCHOBHAs HJies €IIE TOJHOCTHIO HE PACKpPhITA.

JlaGopaTopHblie 3aHITHS
Metoauka poBeACHUs J1TaOOPATOPHBIX 3aHATUI
[enssmMu ipoBeeHUS TaOOPATOPHBIX PAOOT SBIISIOTCS:
— YCTaHOBJICHHE CBA3€H TEOPHUM C TMPAKTUKOH B (OpMe ISKCIEPUMEHTAIHLHOTO
MOATBEPIKICHHS MTOJIOKEHUI TEOPHH;
— 00y4eHHe CTy/IEHTOB YMEHUIO aHAIM3UPOBATh MOTYYEHHbIE PE3YIbTaThI;
— KOHTPOJIb CAMOCTOSITETIbHOM paboThl CTYJEHTOB [0 OCBOCHHIO KypCa;
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— oOyueHue HaBbIKaM MPOo(pECCHOHATLHON AEATEIIbHOCTH

Ilenu naGopaTopHOro MpaKTHKyMa JOCTUIAIOTCA HAWIY4IIUM 00pa3oM B TOM cllyyae,
€CIIM  BBIIIOJHEHUIO JKCIEPUMEHTa MPEAUIECTBYET  OIpEJesieHHass IOATOTOBHTEIbHAS
BHeayauTopHas pabota. [loaTromy npenojaBarens 00s3aH JOBECTH O BCEX CTYICHTOB Ipaduk
BBINOJIHEHUS J1a00paTOpHBIX paboT ¢ TeM, YTOObI OHM MOIJIM 3aHMMAThCsl LeJIEHANpaBIEHHON
JIOMAIIHEW MOArOTOBKOM.

[lepen HayamoM oO4YepelHOro 3aHATUSA IIPENoJaBaTelb MJOJDKEH YIOCTOBEPUTHCS B
TOTOBHOCTH CTYACHTOB K BBINOJIHEHUIO J1TaOOpaTOpHOH paboThl IMyTeM KOPOTKOTO
cobecel0BaHUsl U MPOBEPKH HAJIMUYUS y CTYJCHTOB 3arOTOBJIEHHBIX MPOTOKOJIOB MPOBEICHMS
paboTHI.

8. Ilepeyenb MHPOPMALMOHHBIX TEXHOJIOTHI, HCIOJIb3yeMbIX MIPH OCYIIECTBICHHH
00pa30BaTeILHOIO MPoUEcca M0 AMCHHUILINHE (MOAYJ/II0) (IPH HE0OXO0IMMOCTH)

8.1 llepeyenb HHPOPMALHOHHBIX TEXHOJIOTHIi

8.2 IlepeyeHb HEOOXOAMMOTO MPOTPAMMHOTI0 00ecTeYeHusl

1. MS Office (Word, Excel, PowerPoint)

2. IlporpamMMHOe oOecTieueHre K BUPTYAIbHBIM H3MEPHTEILHBIM MTPHUOOpaM.

3. IIporpamMmmHOe obecrieueHue s CIIa00BUIAIINX.

8.3 IlepeueHb HEOOXOAMMBIX HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM

1. eLIBRARY - Hayunas 3nekrponHas oubnuoreka (Mocksa) — http://elibrary.ru/
2. ScienseDirect — http://www.sciencedirect.com

9. MaTepuajibHO-TeXHHYeCKas 0a3a, HeoOXoAMMAasi JJisl OCylIecTBJIeHUs o0pa3oBa-
TeJIbHOI0 NMPOLecca N0 JUCHHUILVINHE (MOAYJIIO)
MarepuanbHO-TEXHUUECKOE 00€CTICYEHNE U CIIUTUIMHBI

(MOZlyInsT) U OCHAIICHHOCTh

1. JlexumonHele 3aHsATUS | Ayautopus — aya. 332, kopir. C (ynuma CTaBpomnoyibekas,
149). KomruiekT y4ueOHOM Mebesu, MeoBasi JOCKa, Tmepe-
HOCHOE MYJIbTUMEINIHHOE 000pYyJOBaHHE.
2. JlaGopaTopHble 3aHs- | YueOHas ayqUTOPHS A7 MPOBEACHUS 3aHIATHI JabopaTop-
THS Horo tumna ayn. 330, kopm. C (ynmuma CtaBpomnoiibeKas,
149), ykOMIUIEKTOBaHHAs CIICIHATH3UPOBAHHON MEOEIBIO
Y KOMILJIEKTaMH JJaOOpaTOPHBIX paboT, BKIIOYAIOUIUMU:
- umniegancmerp Z-1000P,
- MOTEHIHOCTAT-TaIbBaHOCTaT-UMITeqaHcMeTp Autolab
100N,
- aBTOMaru4eckuit turparop Titroline 6000,
- pH-meTp-nonomep Dxcnept-001,
- BOJIbTMETP YHUBEpCcaNbHbIH B7-78-1,
- KogaykTomeTp Ikenept-002 -2 .,
- I3MepUTeNTh UMMHTaHCca E7-21,
- repMmocTtat xkuakocTablid LOIP FT-211-25,
- ICTOYHUK MTOCTOSSHHOTO TOKa CTabuau3npoBanHbiii MPS-
6005L-1,
- ICTOYHUK MTOCTOSTHHOTO TOKa cTabuinn3upoBanHbiii b5-50
-2 .,
- Hacoc nepuctanprraeckuit LOIP LS-301 -6 mir.,
- IYEUKH JIEKTPOXUMUYECKUE,
- TYEKU KOHIYKTOMETPUYECKHUE - 2 TIT.,
- IEPCOHATbHBIC KOMIIBIOTEPHI -5 TIT.

Ne Bun pabor
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['pynmioBeie  (MHIWUBU-
JyaJlbHbI€) KOHCYJIbTa-
1007071

Aynutopusi nis pasmenieHuss 12 CTyAeHTOB € JIOCKOM,
OCHAII[EHHAs] TPE3EHTALMOHHOM TEXHUKON (MPOEKTOp,
9KpaH, KOMIBIOTEP/HOYTOYK) M COOTBETCTBYIOIIMM IIPO-
rpaMMHbIM obecrieuennem (I10).

Tekymuid  KOHTPOJIb,
MPOMEXYTOUHAsT aTTe-
cTanus

Ayautopus s pazMenieHuss 12 CTyIeHTOB € JOCKOIA,
OCHAII[CHHAs] TPE3EHTALMOHHOM TEXHUKON (MPOEKTOp,
9KpaH, KOMIBIOTEP/HOYTOYK) M COOTBETCTBYIOLIUM IIPO-
rpaMMHbIM obecrieuerneM (I10).

CamocrosTenpHas pa-
oora

Kabuner mimsg camMoCTOSATENBHOM paOOThI, OCHAIICHHBIN
KOMIBIOTEPHON TEXHUKON ¢ BO3MOYKHOCTBIO MOIKIHOYEHHUS
K cetu «MHTepHET», MpOrpaMMOi KPaHHOTO YBEIUYEHUS
U 00€CICUCHHBIN TOCTYIIOM B 3JICKTPOHHYIO MH(pOpMAIU-
OHHO-00Pa30BaTENbHYIO CPEAY YHUBEPCUTETA.
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