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1 Hesu u 3agaumn U3y4eHU s JUCUMILIIMHBI (MOXYJISA)
1.1 llean ocBoeHUsI TUCIUILIHHDI

Ilene ocBoeHuss aucHMIUIMHBL  «MeMOpaHHbIE MaTepuanbl s  COBPEMEHHBIX
AIIEKTPOXUMUYECKUX YCTPOMCTB» COCTOMT B (POPMHPOBAHUHU y CTYACHTOB 3HAHUHM B 00JacTH
MEMOPaHHOM  JJIEKTPOXMMHUH €  YY4€TOM  (YHIaMEHTAIbHBIX 3aKOHOB  KJIACCHYECKOU
IEKTPOXUMHUHU U HAYKHU O IMOJUMEPHBIX MaTepuaiax.

1.2 3agauy JUCHUNINHBI

B 3amaun y4yeOHOI aucrumiuHbel «MeMOpaHHBIE MaTepHalbl JJsl COBPEMEHHBIX
ANEKTPOXUMUYECKUX YCTPOICTBY BXOJIUT:

- chopMUPOBATH Y CTYJEHTOB 3HAHUS 00 OCHOBAX JJICKTPOXHUMHH M (PUINKOXUMHH
MOJIMMEPHBIX MaTEePHAJIOB;

- chopmupoBaTh 3HaHHA OO0 OSKCIIEPHUMEHTAJIBHBIX METOJAX MOJIYYECHUS U
MOIU(UIIMPOBAHUSI COBPEMEHHBIX MEMOpPAaHHBIX MaTepUasoB;

- Pa3BUTh YMEHMsI IOJb30BaThCS SKCIEPUMEHTAIBHBIMU METOJAMH HCCIIECJOBAHUS
INEKTPOXUMHUUYECKUX XapPAKTEPUCTUK MEMOPAHHBIX CUCTEM;

- copMupOBaTh HaBBIKM CaMOCTOSATEIbHOMN
HCCJIEI0BATEIbCKOM pabOTHI.

AQHAJIMTUYECKOM W HAY4YHO-

1.3 MecTo qucuuminHbl (MOAYJisl) B CTPYKTYpe 00pa3oBaTeibHO MPOrpaMMbl

JucuuminHa «MeMOpaHHbIe MaTepuajibl s COBPEMEHHBIX 3JIEKTPOXHUMHYECKHX
YCTPOMCTBY» OTHOCUTCS K 4acTu, (popMHpyeMOl ydacTHUKaMHU OOpa30BaTeIbHBIX OTHOIICHUN
bnoka 1 "[Iucuumauusl (Moxynu)" yueOHoro miuaHa. Vzydenue aucuumiiuHbl «MemOpaHHbIE
MaTepuaibl JJs COBPEMEHHBIX 3JIEKTPOXMMHYECKUX YCTPOMCTB» MOJKHO HPEIUIECTBOBATH
U3YYCHHUIO TaKUX ITUCHUIUIMH, Kak «MeMmOpaHHBIE TEXHOJIOTUH B INPOMBIIUIEHHOCTH». [lpu
OCBOCHUU JaHHOW IUCIMIUIUHBI CTYIEHTHI OJDKHBI UMETh 3HAHUS MO (U3MYECKON XUMUU U
3IIEKTPOXMMHUH, YMEHUE PabOTaTh ¢ XMMHUYECKOH MOCyHoi M peakTHBaMu. B pamkax naHHOM
TUCIUIUIMHBL Yy CTYACHTOB (POPMHUPYIOT 3HAHMSA, YMEHHUS U HaBBIKH, KOTOpbIE oOecredar
dbopMupoOBaHHE KOMIETCHIIUNA, HEOOXOAMMBIX MJIsS YCIEIIHOW HAayYHO-UCCIIE0BATEIhCKOM
paboThl B BHIOPAHHOW 00JIaCTH XUMUHU.

1.4 IlepevyeHb MIaHMpPyeMbIX Pe3y/bTATOB O0yYEeHHS MO AUCUHUILIMHE (MOIYJIO0),
COOTHECEHHBIX € IVIAHUPYEMbIMH pPe3yJIbTATAMHU 0CBOeHHs 00pa30BaTeIbHOM MPOrpaMMbl

N3yuenne paHHOW y4eOHOW JAMCIMIUIMHBI
00y4aromuxcst CAeIYIONMX KOMITETSHIIUA:

HampaBjieHO Ha ¢GOpMHUpPOBaHUE ¥

Kon n HanMeHoBaHMe HHIUKATOpa

Pe3ynbraThl 00y4eHuUs IO TUCIUIIIIHE

IIK-1. CnocofeH IIaHMpPOBATL padoTy M

BblﬁI/IpaTb AJCKBATHBIC METOAbI PEHICHUA HAYYHO-

HCCIeA0BaATECJIbCKHUX 32124 B BblﬁpaHHOﬁ 00J1aCTH XHMHH WJIH CMEKHBIX HAayK

WIIK-1.1. Beibupaer SKCIEpUMEHTAJbHBIC U
pacueTHO-TEOPETHUECKHE METOJbl  PELICHUs
MOCTAaBJICHHOH 3a/1auM, UCIOJb3Ysl JOCTHKECHUS
COBPEMEHHOM XUMHUECKON HAyKH, U UCXOIS U3
UMEIOIUXCH, MaTepUANIbHBIX,
MH()OPMALMOHHBIX ¥ BPEMEHHBIX PECYPCOB.

3HaeT OCOOCHHOCTH 3JCKTPOXHUMHUYECCKOTO MOBEICHUS
MeMOpaH.

Ymeer JKCICPUMECHTAIBHO OMpE/ICIHUTh
INEKTPOXUMHUYECKUAC XapPAKTCPUCTUKH HOHOOOMEHHBIX
MeMOpaH.

Bnaneer OCHOBHBIMU MOHSATUSMH U TEPMHUHOJIOTHEH B
obnacTy MEMOPaHHOH JIEKTPOXHMUH.

UIIK-1.2. Hcnone3yer coBpeMeHHOE (DHU3UKO-
XAMHYECKOe 00OpYyNOBaHUE IS TONYUEHHUS
MHTEPIPETANH  TOCTOBEPHBIX  PE3yIHTATOB
WCCIIeIOBaHMsI B BRIOPaHHOM 00J1aCTH XUMUH.

3HaeT MCTOAbI MCCIICTOBAHUA MOHOOOMEHHBIX MeM6paH.

YMeeT HCIoiabp30BaTh COBPEMEHHOE (DPU3MKO-XUMHUYECKOE
000py/IOBaHUE ISl UCCIIEIOBAHUS CTPYKTYPhI M CBOHCTB
MeMOpPaHHBIX MaTepHaJIOB

Brageer npencTaBiICHUSIMH O SIBICHHSX IEepeHOca B
MeMOpaHHBIX CUCTEMaX.




KO}_'L 1 HAaUMCHOBAaHUEC MHAUKATOpA

Pe3yJ’ILTaTLI O6y‘leHI/I$I 10 AUCLUILIINHE

IIK-3. CriocoGeH Ha 0CHOBe KPUTHYECKOro aHaju3a pe3yiabraroB HUP oneHuBaTh nepcnexkTuBBI UX

MPAKTUYECCKOIo NIPUMEHCHUA U MTPOAOIXKCHUSA

paﬁoT B 3JICEKTPOXUMHUHU WU CMEKHBIX HAYKaAX

HIIK-3.1. AHamu3upyer | 0000maeT | 3HaeT TpeOOBaHUS K MeMOpaHaM Pa3IUYHOTO IIEJICBOTO
pe3ynbTathl MH(GOPMALMOHHOIO IOMCKa [0 | Ha3HAYCHHUS.
TEMaTHKE UCCIIEI0BAHMA B BEIOPAHHOM 00/acTH | YMeer NpOBOAMTH KPUTHYCCKUN aHAlIW3 pPe3yJbTaToB
XHMUH. OKCIIEPUMEHTAILHBIX ~ MCCIICAOBAHUM  CTPYKTYpbl U
CBOHCTB MeMOpaH.
Bnaneer  cmocoOHOCTBIO — 0000mIaTh  pe3ysbTaThI
MH(OPMALMOHHOTO TOMCKA IO CTPYKTYpE M CBOWMCTBaM
NOHOOOMEHHBIX MEMOpaH.
HIIK-3.2. OneHuBaet nepcrekTHBbl | 3HaeT 00JacTH MPUMEHEHHs MEMOpaHHBIX MaTepUaIoB.
NpaKkTHYecKoro npumeneHus pesynsraroB HUP | Ymeer HUHTEPIPETHPOBAThH MIOJTy4CHHBIC
u HHUOKP wu npomomxenus paboT B | IKCHEPUMCHTAIbHBIC pPE3yIbTaThl U  (HOPMYIHPOBATH
3JIEKTPOXMMHUH WIIN CMEXHBIX HayKax. 3aKIIOYCHHS W BBIBOABI  C  HCIIOJIb30BAHHEM

JIMTEPATYPHBIX JaHHbIX.
Brageer HaBbIKaMu 0 Pe3yJibTaTaM IKCIIEPUMEHTAIbHBIX
HCCIIeJOBAaHUN OIICHUBAThH MEPCIEKTUBbI IPAKTUYECKOTO
UCIIONb30BaHUS ~ MEMOpaH B JJIEKTPOXUMUYECKUX
nporeccax.

Pesynbpratel 00ydeHHS] TIO AMCHMILIAHE AOCTUTAIOTCS B paMKax OCYIIECTBICHUS BCEX
BHUJIOB KOHTAaKTHOW U CaMOCTOSATEIBLHONW paboThl OOyYaromuxcsi B COOTBETCTBUHU C
YTBEPKJACHHBIM Y4EOHBIM TLIAHOM.

Nuaukatopbl  TOCTHKEHUST KOMIIETEHUUWA  CUUTAIOTCA
JOCTHKEHUH COOTBETCTBYIOIINX UM PE3yIbTaTOB OOYUCHUS.

chopMUPOBAaHHBIMH  TIPH

2. CTpyKTYypa U cofepKaHue JUCHUILITHHBI

2.1 PacnipeaesieHre TPYA0EMKOCTH JUCHHMILIMHBI IO BHAaM padoT
OO6mrast Tpya0€MKOCTh JUCIUIUIMHBI COCTaBiseT S5 3adeTHbix eawnwmi] (180 dacoB), ux
pacmpeseNeHre o BuaM padoT MpeICTaBICHO B TaOIUIEe

Bunx yae6Hoi paboTh Bcero CemecTpsl
4acoB (dackr)
1

KonrtakTHas padora, B TOM 4HcJe:
AyauTopHble 3aHATHS (BCero): 68 68
3aHSTHS JICKIIMOHHOTO TUIIA 18 18
1a00paTOpHbIE 3aHATHUS 50 50
NPaKTHIECKUE 3aHITHS - -
CEMUHAPCKHE 3aHATHS - -
HMHas koHTaKTHasi paboTa:
Konrpoiss camocrosirensHoii pabotsl (KCP)
[Ipomexyrounas arrecrauus (MKP) 0,3 0,3
CamocrosiTeJibHasi padoTa, B TOM YHCJIe: 85 85
OdopmieHne 1abopaTopHbIX padboT 30 30
CaMocCTOsITeNIbHOE N3yUeHHE TEOPETUUYECKOTr0 MaTepuaa 30 30
IToAroToBKa K TEKYLIEMY KOHTPOJIIO 25 25
KonTpoas:
IToaroToBka K 3K3aMeHy 26,7 26,7
O0uasi TPy10€eMKOCTh yac. 180 180

B TOM YHCJIe KOHTAKTHasI 68,3 68.3

padora

3a4. efl 5 5

2.2 ConepxxaHue Q¥ CHUIITHHBI

Pacnipenenennie BuoB yueOHOM pabOTHl M UX TPYAOEMKOCTH I10 Pa3zesiaM U CIUILTAHEI.



Paznensl (TeMbl) AUCIUTUTHHBL, U3ydaeMble B 1 cemecTpe (ouHas popma oOydeHwHs )

KonnuectBo yacos
AynuTopHas Brcayzur
opHast
Ne HaumenoBanue paseioB (Tem) pabora pabota
Bceero
JI 113 JIP CPC
1.  |[Knaccudukanus ¥ cuHTe3 MeMOpaH 12 | 2 - - 10
OO6acTi MPUMEHEHHS] CHHTETUIECKUX HTOHOOOMEHHBIX
2. |memOpan. IlepdTopupoBannbie MeMOpaHbI B KauecTBe | 26 | 4 - 12 10
AJICKTPOJINTA/CETapaTopa B JUTUEBBIX AaKKYMYIISITOPaX.
DKCHepUMEHTAIbHbBIE METObI U3yUEHUSI CBOMCTB
3 MOHOOOMEHHBIX MEMOpaH. DIIEKTPOXUMHUICCKHE a |4 ) 20 20
" |cBoiicTBa neppTOPUPOBAHHBIX MEMOPAH B
OpPraHNYECKUX PaCTBOPUTEIISIX
4. | MomudunupoBanue MeMOpaH 28 | 2 - 6 20
5. [Tonsipu3aninoHHbIE SBJICHUS B DJIEKTPOMEMOPaHHON 25 4 i 6 s
CHUCTEMCEC
HoHHBIN TpaHCTIOPT B MOJUMEPHBIX JIEKTPOJIUTAX IS
6. JIIEKTPOXUMUYECKUX UCTOYHUKOB TOKA. 18 ) i 6 10
TeopeTrueckoe onucaHue MEeKTPOMEMOPaHHBIX
SIBJICHUM M XapaKTepu3aIus MeMOpaH
HUTOI'O no pasdenam oucyuniunsl 153 | 18 - 50 85
KonTpons camocTosTenpHol paboTsl (KCP)
[Tpomexyrounas arrecranus (MKP) 0,3
[ToaroToBKa K TEKynieMy KOHTPOJIIO 26,7
OO011as TPyI0eMKOCTh IO TUCITUTUINHE 180

[Mpumeuanue: JI — nexuun, 13 — mpakTudeckue 3aHATHS / CEMHHApHI,
sarsaTusi, CPC — camocrositennpHas paboTta cTyneHTa

2.3 Conepxxanue pa3esioB (TeM) M CHUILITHHbBI

2.3.1 3ausaTHA JEeKINOHHOI0 THIIA

JIP — naGoparopHsbie

HaumenoBanue pasacia

»KaHue pasjena (TeMbl
(Tembi) Conep € pazzena (TeMbl)

®dopma TeKyLiero
KOHTPOJIS

Knaccugpukanus nonooOMeHHbIX MemOpaH. CuHTe3 MeMOpaH
U MUX CTpyKTypa. Moxenu CTpyKTypHOH OpraHu3anuu
MeMOpaH. MexaHn3M MeMOPaHHOTO JICHCTBHUS

1. |Knaccudukamus u
CHHTE3 MEMOpaH

YCTHBIH OIIpOC

2. |OGmactu mpumeHenns:  |[Ipomeccsl  pas3menmeHMst — BEmECTB:  MUKPOMMIBTpamus,|yCTHBIH Ompoc
CHUHTETUYECKUX yinbTpaduiIbTpanys, OoOpaTHbIE OCMOC, Ta3opasjielieHue,
HOHOOOMEHHBIX nepBanopanus, Auanu3 H INeKTpoauaiu3. MemOpaHsl B
MeMOpaH. Ka4yeCTBE UCKYCCTBCHHBIX OPraHOB.

[epdropupoBanHbie
MeMOpaHbI B KAYECTBE
AJIEKTpOJIHTA/Cenaparopa
B JIUTUECBBIX
AKKyMYJISITOpax

3. |OGmactu npumenenus:  |[lepdTopupoBanHsle MeMOpaHBI B KadecTBE CEMapaTOpPOB B|YCTHBIHM OIpoc
CHUHTETUYECKUX TOIUIMBHBIX 3JIEMEHTaX M OJIIEKTpoiM3epax, Kak TBepibie|JIP1
HOHOOOMEHHBIX QNIEKTPOJMTHI W Katanu3atopbl.  I[lepdropupoBaHHbIe
MeMOpaH. MeMOpaHbI B JINTHEBBIX AKKyMYJISITOPaX.

[TepdTopupoBaHHbIE

MeMOpaHbI B KA4eCTBE
AJIEKTpOJIHTA/Cenaparopa
B JIUTUECBBIX
AKKYMYJISTOPax




4. |DKkcnepuMeHTalbHbIE OU3MKO-MEXaHWYECKUE CBOMCTBA MeMOpaH: IUIOTHOCTb,|yCTHBIHA OIpocC,
METObI U3y4EeHUS reOMETPUYECKHE pasMephl B CyXOM M HaOyXIIeM cOCTOsHuH,|JIP2
CBOWCTB HOHOOOMEHHBIX |POYHOCTH Ha Pa3pbIB.
MeMOpaH
5. |OxcnepuMeHTaIbHbIE DJIEKTPOTPAHCIIOPTHBIE CBOWCTBA: MEMOpaHHBIH MOTEHIMAN;|yCTHBIA OIpoc,
METOJbI U3y4EeHUS YHCIIO TIEPEHOCa HOHOB; 3JEKTPOIPOBOIHOCTE HOHOOOMEHHBIX |JIP3
CBOWCTB HOHOOOMEHHBIX [MeMOpaH; i dy3rnoHHas u 31EKTPOOCMOTHYECKAs
MeMOpaH. mpoHUIaeMocTb. CTPyKTypa M 3IEKTPOXHMUYECKHE CBOWCTBA
DNEKTPOXUMHUYUECKHE nepPTOPUPOBAHHBIX MeMOpaH B OpraHUYECKHUX
CBOMWCTBa pPacTBOPHUTEISIX.
nepPTOPUPOBAHHBIX
MeMOpaH B
OpPraHNYECKNX
PAacTBOPUTEIISAX
6. |Moamuduuuposanue Meroasl  MomuduIMpoBaHMsS ~ MeMOpaH:  MeXaHW4eCKHil,|yCTHBIHA orpoc,
MeMOpaH XUMHUYECKHH,  JJIEeKTpoXUMHYeckuil.  Moauduuuposanue|JIP4
MeMOpaH OpraHM4ecKMMHU KomroHeHTamu. [lonmydenue wu
cBOlicTBa rTHOpPHUAHBIX MeMOpaH.
7.  |IlonspusalMOHHEIE Konuenrpanuonnass mnossipuzanuss B 3yeKTpoMeMOpaHHO# | JIPS
SIBICHUS B cucreMe. OCHOBHbIE YypaBHEHHsI Ui IPEICIBHOTO TOKa.
AIIEKTPOMEMOpaHHOM AHanu3 BOJIbTAMIIEPHOU KPUBOIA.
cUCTEME
8. |[lonmspusarioHHbIC CornpsiKeHHBIE SIBICHUS KOHIIEHTPAITMOHHON TOJISIPH3AIIHIH. Tect Nel
SIBTICHUS B
AIIEKTPOMEMOpaHHOM
cUcTeEMeE
9. |HMonHBI! TpaHCTIOPT B YpaBHeHHs] JTHHEHHON HEPaBHOBECHOW TEPMOJWHAMHKHU JJIs|yCTHBIM OIMPOC,
MOJMMEPHBIX B3aMMOCBSI3H IOTOKOB MOHOB M pacTBOpUTEIs ¢ rpaaueHtamu|JIP6
ANEKTPONIUTAX IS JnedcTByrommx cui. Teopust 000OIIEHHONW NPOBOJMMOCTH
INEKTPOXUMUYECKHUX TeTePOreHHBIX CUCTEM. B3aMOCBA3b IEKTPONPOBOJHOCTU U
HUCTOYHUKOB TOKa 1 y3HOHHON NPOHUIIAEMOCTH MeMOpaH. XapaKTepH3aLus
Teopetuueckoe MeMOpaH ¢ MOMOILbI0 Habopa MOJIETIBHBIX [TapaMETPOB.
OMHCaHHe
IIEKTPOMEMOpPaHHBIX
SIBJICHUH U
XapaKkTepu3amus
MeMOpaH

2.3.2 3aHATHSA CEMHHAPCKOI0 THIA (NMPaKTHYeCcKHe / CeMMHAPCKHeE 3aHATHS /
JabopaTopHblie padoThI)

HaumenoBanue paszacia

®dopma TeKyLiero

Ne Tematuka 3aHATHIH/PadOT
(Tembl) KOHTpOJIA
1. |ObnacTi mpuMeHEHHsI DnexTpoauanu3Hoe obeccommBaHue W KOHIeHTpupoBanue|JIP1
CHHTETUYECKHX pPacTBOPOB BJIEKTPOIUTOB JIP2
HMOHOOOMEHHBIX HuskoremneparypHblii  BOAOPOAHO-BO3AYUIHBIN  TOTIJIMBHBIN
MeMOpaH. 2JIEMEHT c MIPOTOHOOOMEHHOM nepTOPUPOBAHHOM
ITepdTopupoBaHHbIe MeMOpaHoit
MeMOpaHbI B Ka4eCTBE
JJIEKTPOJIHUTA/Cenaparopa
B JINTHEBBIX
AKKYMYJISITOpax
2. |OKkcnepuMeHTaNbHbIE Onpenenenue yaenpHON 3JIEKTPOIPOBOAHOCTU JIP3
MCTOJbI U3Yy4YCHUA NOHOOOMEHHBIX MEMOpaH Ha IEPEMEHHOM H ITOCTOSTHHOM
CBOWCTB HOHOOOMEHHBIX |ToKe.
MeMOpaH.
3. |DxcnepuMeHTalbHbIE Omnpenenenye yucen IepeHoca HOHOB NMOoTeHIoMeTpuieckum |JIP4
METOBI H3Y4YCHUS 1 2JIEKTPOAHATUTHYECKUM METOIOM
CBOMCTB HOHOOOMEHHBIX
MeMOpaH
4. |MomuduiupoBaHne Onpenencnre qudHy3nOHHON U IIEKTPOOCMOTHIECKOM JIPS




MeMOpaH MIPOHUIIAEMOCTH MOAU(DHUIIMPOBAHHBIX MEMOpPaH.

5. (llonsipu3ainOHHBIE Nsmepenue BOJITAMIIEPHBIX xapakTepucTk |JIP6
SIBIICHUS B MOJIU(PHUIMPOBAHHBIX HOHOOOMEHHBIX MEMOpaH Tect Nel
IJIEKTPOMEMOpPaHHOH
cucremMe

6. |MonHBIH TpaHCTIOPT B Onpenenenue TPaHCIIOPTHO-CTPYKTYPHBIX napameTpos|JIP7
HOJMMEPHBIX MeMOpaH M3 KOHIEHTPAIMOHHBIX 3aBUCUMOCTEH MX yASJIBLHOMN
SIEKTPONUTaX AJIS JIEKTPONPOBOAHOCTH U N y3HOHHON NPOHUIIAEMOCTH
SNEKTPOXUMUYECKUX
HUCTOYHHUKOB TOKa
Teopernueckoe
OIIHCaHNE
IIIEKTPOMEMOPaHHBIX
ABIICHUI 1
XapaxTepu3arys
MeMOpaH

3amura naboparopHoii padotsl (JIP), konTposbHas padota (KP).

2.3.3 IlpumepHast TeMaTHKAa KypPCOBBIX padoT
Kypcogas pabota He mpenycMOTpeHa YIEOHBIM TIJIAHOM.

2.4 IlepeyeHb y4eOHO-METOAMYECKOT0 OOecneYeHUs JJIl CAaMOCTOSATEeIbHOH padoThl
o0yyarommxcsi 0 JMCHHUIJIMHE

[epedeHp y4eOHO-METOANYECKOTO 00ECTIEYEHUSI AUCLUIUINHBI 110
Ne Bug CPC BBITIOJTHEHHUIO CAMOCTOSITEIIbHOH PabOThI

1 | Odopmienue naboparopusix |1. MemOpaHHas JIEKTpOXUMUS: ydeOHOe mocobue Juiss o0ydarommuxcs Io
pador OCHOBHBIM 00pa30BaTeNbHBIM IPOrpaMMaM BBICIIETO OOpa30BaHHs YPOBHS
OakajaBpuar M Marucrparypa 1o HampasieHusiM noarotoBku 04.03.01 wu
04.04.01 / [H. A. Kononenko, O. A. Jlemuna, H. B. Jloza u np.]; M-Bo
obOpazoBanust U Hayku Poc. @enepannu, KybaHckuii roc. yH-T. - [2-¢ u31.,
uctp. u gom.]. - Kpacaogap: [KybaHCKHiA TOCyIapCTBEHHBIH YHHBEPCHUTET],
2017.-290 c.

2 | CamocrositensHOe n3ydenue |1. MemOpaHbl 1 MeMOpaHHbIe TexXHOJIOTHH, IOl penl. A.b. fpocnasueBa, — M.:
TeopeTnieckoro Mmarepuana |Hayxka, 2013.-611 c.
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Y4eOHO-MeTOAMYECKHE MaTepuajbl I CaMOCTOATEILHONH pabOThl O0YyYalOIUXCs W3
YKCJla MHBAJIUIOB U JIUL C OTPAHUYEHHBIMU BO3MOXKHOCTSMU 3710poBbs (OB3) npenocrasistorces
B (hopMax, aJanTUPOBAHHBIX K OTPAHUYEHUSIM HX 30POBbS M BOCTIPUATHS HHPOPMALIIH:

Jnist U1 ¢ HapyIIEHUSIMH 3PCHUS:

— B TIeYaTHOU (popMe yBEITUUCHHBIM MIPUPTOM,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA,

— B (hopme aynuodaiina,

— B re4atHoi (opme Ha s3bike bpaits.

Jlnia aui ¢ HapyIIeHUSIMH CyXa:

— B [1e4aTHOM (opme,

— B popMe IIEKTPOHHOTO TIOKYMEHTA.

JUnist a1 ¢ HapyIIEHUSIMH OTIOPHO-BUTATEJILHOTO amapara:

— B IIeYaTHOU opme,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA,



— B (hopme ayauodaiina.
JIaHHBIN TIepeyeHb MOXET OBbITh KOHKPETH3HPOBAH B 3aBUCHUMOCTH OT KOHTHHICHTa
oOyyJaronuxcs.

3. OOpa3oBaTe/ibHbIE TEXHOJIOTMH, NPHUMEHsieMble INPH OCBOCHHH HCHHUILIHHBI
(Moxys)

B Xxome wW3ydeHus [OHUCHMIUIMHBI TPEIYCMOTPEHO HCIIOJIB30BAHUE TEXHOJIOTHI
pOoOJIEMHOTO OOYYEHHs, BBITIOJHEHUE CTYJECHTaMH JIA0OpATOPHBIX PabOT B MaJbIX TpyMIax,
camocTosTeNbHas paboTa CTyIEHTOB.

KomMneTeHTHOCTHBIN MOAXOJ B paMKax IMpenojaBaHusl JUCLUUIUIMHBI pealu3yercs B
UCIIOJIb30BAHUN WHTEPAKTHBHBIX TEXHOJIOTUA U AaKTHBHBIX METOJOB (MpoOieMHasi JIeKIHs,
paboTa B MaJbIX TpyNINax) B COUETAHUU C BHEAYTUTOPHOM pabOTOM.

NudopmaniionHple  TEXHOJIOTUH, TMPUMEHSEMble TPU HW3YYCHUU  JUCLMILIUHBI:
UCTIONIb30BaHWE  HMH(DOPMALMOHHBIX  PECYpCcOB,  JOCTYMHBIX B HMH(OpPMAIMOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTh HTepHeT.

AnanTuBHBIE 00pa30BaTEIbHBIC TEXHOJIOTUH, TPUMEHSIEMbIC TIPU U3YYCHUH TUCITUTUTMHBI
— I JIAI C OrPAaHMYEHHBIMHM BO3MOXXHOCTSIMHM 3J0POBbSI MPEIyCMOTPEHA OpraHU3aLMs
KOHCYJIbTALIUH C UCIOJb30BAHUEM DJIEKTPOHHOMU IOYTHI.

4. OueHouyHble CcpeAcTBAa IS TEKylero KOHTPOJS  YCIeBaeMOCTH H
MPOMEKYTOYHOM aTTeCTAlNHU

OueHo4HBIE cpeacTBAa MNpPEAHA3HAYEHBI JJISI KOHTPOJISI W OLEHKH O00pa3oBaTeIbHBIX
JOCTIDKEHUH O00YyYarolIuXcsi, OCBOMBIIUX IPOrpaMMy yueOHOH auciuminHbl «MemOpaHHbIE
MaTepuaIbl AJIsl COBPEMEHHBIX AJIEKTPOXHUMUYECKUX YCTPOHCTBY.

O1eHOUHBIE CPECTBA BKIIOYAET KOHTPOJIbHBIE MaTepHalbl I MPOBEICHUS TeKYIIero
KOHTPOJIsi B (hopMe BOIPOCOB JUIsl YCTHOTO OMpPOCa, TECTOBBIX PabOT, KOHTPOJLHBIX padoT,
KOHTPOJIbHBIX BOMPOCOB K J1JAOOPaTOPHBIM paboTaM, M MPOME:KYTOUHOI aTTecTanuu B Gpopme
BOITPOCOB K 3a4€Ty U dK3aMEHY.

CTpyKTypa OLIEHOYHBIX CPeICTB /Il TeKylleil U MPOMeKyTOYHOM aTTecTalun

Kox n HanmeHoBaHue HanMeHOBaHME OLIEHOYHOTO CpPENICTBA
Ne Pesynbrarel 00ydeHust
HHIUKATOpa . IIpomexyTounas
n/n (B cooTBeTCTBUH C 1. 1.4) Texymuii KOHTPOIb
(B cootBeTcTBUU C 1. 1.4) arTecTanus
UIIK-1.1. Bribupaer | 3Haer ocobennoctu | JlabopaTtopHas pabora Bomnpoc Ha
OKCHEPUMEHTANbHBIE M | AJIEKTPOXUMHUYECKOTO sk3amene 1, 23, 24
pacyeTHO-TEOpPETUUECKHE | TTOBEJICHUS] MEMOpaH.
METOBI pemieHust | Ymeer — akcnepuMeHTtansHo | Jlaboparopnas pabora -
MOCTAaBICHHON  3a/1adu, | ONpeNenTh
| | HCmOmB3YA  NOCTHIKEHWS | SNEKTPOXMMHICCKHE
COBpPEMEHHOM XapaKTepUCTUKHI
XMMHYECKOH HAyKH, W | HOHOOOMEHHBIX MEMOpaH.
UCXOJs W3 MMEIOIMXCH, | Bnanpeer ocHOBHBIMH | JlabopaTopHas paboTa Bompoc Ha
MaT€pHhalbHBbIX, MOHSITUSMU u | Tect JK3aMeHe 1, 6
MH(POPMALMOHHBIX U | TepMHHOJIOTHEH B 00IacTH
BPEMEHHBIX PECYPCOB. MEMOPaHHOW DJICKTPOXUMUH.
3Haer Metonbl uccienoBanus | Jlaboparopnas pabora Bomnpoc na
WIK-1.2.  Hcnombsyer A n patopHasp P
MOHOOOMEHHBIX MEMOpaH. sKk3aMeHe 8-18
COBpPEMEHHOE  (DU3HKO-
XHMHUYECKOE
Ymeer ucrnonb3oBath | JlaboparopHas pabora Bompoc Ha
o00opyoBaHue JUIs
2 COBPEMEHHOE ¢uznko- JK3aMeHe 3-5
MOy ICHUS u
XUMHUYeckoe 00opymoBaHHe
UHTEPIPETAINN
TUTs HCCIICIOBAHUS
JIOCTOBEPHBIX N
CTPYKTYPHI u CBOWCTB
pe3yIbTaToOB
MeMOpaHHBIX MaTepHaJIOB




UCCIIEI0BaHUS B | Biageer npencrasnenusmu o | JlabopaTopHas paboTa Bomnpoc na
BBIOpaHHON obJylacTu | SIBICHUSX nepeHoca B sKk3amMeHe 28, 29
XHMUH. MEeMOpaHHBIX CUCTEMaX.
3HaeT TpeboBaHMs k | JlJaboparopHas pabora Bompoc Ha
MeMOpaHam pasnuusHoro | Tect JK3aMeHe 6, 7
1IeJICBOT0 Ha3HAYEHHSI.
Ymeer npoBouTh | JlaboparopHas padora
UIIK-3.1. Ananu3upyeTt u N poBoAl patopras p -
KPUTHYECKUH aHaJM3
o0o0maer  pe3ysbTaThl
pe3yIbTaToB
MHPOPMAIIMOHHOTO
9KCIICPHUMEHTAIBHBIX
3 | momcka TO  TEMaTHKe HCCHGNIOBAHMH CTDYKTYDEL 1
HCCIIe IOBaHUS B . PYKTYP
N CBOWCTB MEMOpaH.
BBIOpaHHOM obnacTu
MM Brnanmeer criocobHocThIO | JlabopaTopHas pabora _
' 0000maTh pe3yJbTaThl
MHPOPMAIIMOHHOTO  TTOWCKA
IO CTPYKTYpE M CBOWMCTBaM
MOHOOOMEHHBIX MEMOpaH.
3naer obnactu npumenenus | Jlaboparopnas pabora Bomnpoc na
MeMOpaHHBIX MaTEPHUAJIOB. sk3ameHe 7, 19
YMeer  uHTeprnpeTHpoBaTh | JlabopaTopHas paborta _
HOJTy4eHHBIC
9KCIIEPUMEHTAJIbHBIE
HIIK-3.2. OrneHnBaeT p
pe3yabTaThl u
HePCHEeKTHBEI
(bopMyIUpOBaTh 3aKIIOYCHUS
IPaKTUYECKOTO
Y BBIBOJIBI C HCIIOJIb30BAHUEM
4 | MPHMEHEHHS PE3yIIbTaToB JHTEPATYPHEIX JAHHEIX
HUP wu HHOKP wn -
Brnaneer HaBbIkaMu 1O JlaGopaTopHast paboTa Bomnpoc Ha
NpOJOJDKEHUsT paboT B
pe3ynbTrataMm 9K3ameHe 7
INEKTPOXUMUH WIH
9KCIIEPUMEHTAIILHBIX
CMEXHBIX HayKax. o
UCCIIeJOBaHUH OLIEHUBATH
HEPCIEKTUBBI IPAKTHYECKOTO
WCTIONIb30BaHUsI MEMOpaH B
COBPEMEHHBIX
EKTPOXHUMHUYECKUX
YCTpPOMCTBAX.

TunoBblie KOHTPOJIbHBbIE 32JaHUS MM MHbIE MATEPHAJIbI, HCOOXOANMBIE /IS OLICHKH
3HAHUM, YMeHHM i, HABBIKOB U (MJIM) ONbITA AeATEJbHOCTH, XapPAKTEePU3YIOLIMX ITANbI
(popmupoBaHusi KoMNeTeHIMI B IpoLecce 0CBOEHHUsI 00pPa30BaTEJIbLHOM IPOrpaMMBbI

Bomnpocsl k yctHoMy onpocy o teme 1 «Knaccupukanus u cuHTe3 MeMOpaH»

1.  Kakue knaccupukanum meMOpaH Bbl 3HaeTe?

2. Kaxkue peakninu UCTIONIB3YIOTCS PU CUHTE3€ MeMOpaH?

3. Kak nosiyuuts nopuctsie MeMOpaHb1?

4. Yem oTauyaroTcs HOHOOOMEHHBIE MEMOpaHBl  OT
00paTHOOCMOTHYECKUX MeMOpaH?

5. Kaxkoe mnienieBoe Ha3HaYeHHE HOHOOOMEHHBIX MEMOpaH?

YIABTPapUIbTPAIIIOHHBIX

Bomnpocsl k ycTHOMY onpocy 1o teme 2 «O0/1acTH NIPUMEHEHUsI CHHTETHYEeCKUX
HOHO000OMeHHBbIX MemMOpaH. [lepdTopupoBanHbie MeMOpPaHbI B KauecTBe

3J1eKTPOJIMTA/cenapaTopa B JUTHEBBIX AKKYMYJIATOPAX»

1.
2.
3.
4.
MEMOPaHHOTO JIEKTPOIr3a’?
5.
6. B KkKakux  COBpEMEHHBIX

Kaxkwue nporiieccel pa3aeneHus BEIECTB Bbl 3HAaETE?

UYem ornnuaercs yabTpaduibTpanus oT 00paTHOro ocmoca?
JInst KakuX 1eJiel HCIoIb3yeTCsl JIEKTPOAraIn3?

Kakue TtpeOoBaHUS TPEIBSABISAIOTCS K MeEMOpaHaM, WCIONB3YeMbIM B TIPOIECcCcax

YCTpOMCTBAX

B KakuxX 37EeKTPOXUMHUECKUX CUCTEMaX MPUMEHSIOTCSI HOHOOOMEHHbIE MEMOpaHbI?

SJICKTPOXUMHNYCCKUX HCIIOJIB3YIOTCA




[\

N

9]

bl

nepdToOpUpOBaHHBIE MEMOPAHBI?

Bonpocsl k ycTHOMY onpocy 1o TeMe 3 «JKCNepuMeHTaTbHbIE METOAbI N3y4YeHHsI
CBOMCTB HOHOOOMEHHBIX MeMOPaH. JJIEKTPOXUMHYECKHE CBOMCTBA NMePPTOPUPOBAHHBIX
MeMOpaH B OPraHU4eCKUX PACTBOPHUTEIAX»

—

Kaxkune pusnko-mMexaHndeckue cBOMCTBa MeMOpaH BbI 3HaeTe?

2. Kakue mMeTonpl U3MEpeHHs CONPOTUBICHUS MEMOpaH HCIOJB3YIOTCS TPU ONpeAeICHUN
UX DJIEKTPONPOBOIHOCTH?

3. Kakue xapakrepuctuku 1u(Ppy3noHHON MPOHUIIAEMOCTH MEMOpPaH BbI 3HaeTe?

4. Kakum METOJ0M ONIPEACIISIOT MIEKTPOOCMOTHIECKYIO MPOHUIIAEMOCTh MeMOpaH?

5. Kak n3mepuTp 4nciao nepeHoca HOHOB?

6. Kak w3MeHsIOTCSA CBOWCTBa TMEepPTOPUPOBAHHBIX MeMOpaH B  OpPraHUYECKUX
pacTBOpUTEINSIX?

Bomnpocsl k yectHOMY onpocy 1o teme 4 «MoaupuuupoBanue MeMOpaH»

1. Kakue metoapl MoaupUIIMpOBaHUS MEMOpPaH BbI 3HaETE?

2. Kakoga knaccudukaiust Moau(pUIHPYIONUX KOMIIOHEHTOB?

3. Kakue cBoiicTBa mpruoOpeTaroT MeMOpaHsbI 1MOcie MOIU(DUITMPOBAHHMS?

4. Kaxk noxy4uTts rubpuaHbIe MEMOpaHbI?

5. B Kakux D9JEKTPOXUMHUYECKHUX CHCTEMax MPUMEHSIOTCS  MOIAU(PUIUPOBAHHBIE

MeMOpaHbI?
Tect mo Teme 5 «Iloasipu3anoHHbIE SIBJCHUA B JJIEKTPOMEeMOPAHHOM cHCTEMe»

. [IpyarHO# BOSHUKHOBEHHUSI IPEACITHEHOTO COCTOSIHUS B AJICKTPOMEMOPAHHOM CUCTEME SIBIISICTCS:
PAasHble YUCia nepeHoca UOHO8 8 pacmeope U Mmemopane
PA3HAsL KOHYEHMPAYus pacmeopa no obe cmopoHvl MemMOpaHbyl
. IlpuunHOW BO3pacTaHUsl TOKA BHIINIC MPEICTHLHOTO B AJIECKTPOMEMOpPAHHOU CHCTEME
SIBJISICTCSL:
CeNeKmu8HOCmb MeMOPaAHbL
conpomugnenue MemopaHul
Kamanumuieckoe oeticmaue yHKYUOHANbHBIX 2PYNN
Kak wu3MmeHsieTcst mpenenbHBI TOK C YBEIMYCHHEM KOHIICHTpPAIMU pacTBopa B
3JIEKTPOMEMOpaHHOU crucTeMe?
yeenuuusaemcs
VMeHbUaemcs.
He U3MEHSemCsl
. TommuHa 1udPy3MOHHOTO CIIOST 3aBUCHUT OT:
0OMEHHOU eMKOCMU MeMOPAHbL
2UOPOOUHAMUYECKO20 PeAHCUMA 8 CUCmeMe
memnepamypul pacmeopa
. JAng pacueTa BeIMYUHBI IPEIETHHOTO TOKA HCIIONIb3YeTCs YpaBHEHUE:!
Quxa
Ilupca
Hepncma

Bomnipocsl k yecTHOMY onpocy 1o TeMe 6 «MoOHHBII TPAHCHIOPT B MOJIUMEPHBIX
3JIeKTPOJIUTAX VAl JIEKTPOXMMHYECKHX HCTOYHUKOB Toka. TeopeTuyeckoe onucanme
3JIEKTPOMEMOPAHHBIX SIBJICHUI U XapaKTepHu3amusi MeMOpaH»

Kaxue cuibl 1eHCTBYIOT B 3JIEKTPOMEMOPAHHOM cucTeme?

KakoBbl TpeOoBaHuS K IPOTOHOOOMEHHBIM MEMOpaHaM Uil TOTUTUBHBIX JIEMEHTOB?
KakoBbI 0COOEHHOCTH HOHHOTO TpaHCIIOpTa B ep(TOPHUPOBAHHBIX MEMOpaHax?

Iloyemy wucnosb3yeTcss KOHLENLUHS  CTPYKTYPHOM  HEOJHOPOJHOCTH  ITOJIMMEPHBIX



HOHOOOMEHHBIX MeMOpaH?

5. B u4eM ¢u3ndeckuii CMBICI MapaMeTPOB TEOPUU 000OIIEHHON TPOBOIUMOCTH Fe€TEPOT€HHBIX
CHUCTEM ITPUMEHUTETHFHO K HOHOOOMEHHBIM MeMOpaHam?

6. Kakumu ypaBHEHHSIMH ONHUCHIBAETCS B3aUMOCBS3b 3JIEKTPONPOBOAHOCTU U U DY3HOHHON
MIPOHMUIIAEMOCTH MeMOpaH?

7. Kakue moaenbHbIe TapaMeTphl UCTIONIB3YIOTCS TSl XapaKTepU3alud MeMOpaH?

KoHTpoJibHbIe BONPOCHI K J1A00PaTOPHBIM padoTam

Jlabopamopnas paboma Nel-2

1. Kakue TpeGoBaHMS IPEIBABISAIOTCS K MEMOpaHaM JUTsl SJIEKTpoaramn3a’?
2. YeM 371€KTpOIUANIN3 OTIAMYACTCA OT MEMOPAHHOTO JIEKTPOH3a?

3. Kakne MeMOpaHbI HCTIOIB3YIOTCS B TOITUBHBIX DJIEMEHTAX ?

4. Kak onieHuTh 3 (HEKTUBHOCTH JIEKTPOMEMOPAHHOTO Tporiecca?

Jlabopamopnas paboma Ne3-4

Kak onpenenuts yaenpHy0 3J€KTPOIIPOBOJHOCTE MEMOpPaHBI?

Kakue nuddy3noHHbIe XapaKTepUCTUKH MeMOpaH Bbl 3HaeTe?

3. Kakme cCymecTByloT METOIbl OMNPEACIICHUS AJIEKTPOOCMOTHYECKON MNPOHUIIAEMOCTH
MeMOpaH?

4. Kak u3mepstoT 9uciia nepeHoca HOHOB B pacTBOpE U B MeMOpane?

N —

Jlabopamopnas paboma Ne5

1. YTto Takoe KOHLIEHTPAL[OHHA MOJIIpU3als B MeMOpaHHOM cucteme?

2. 3anumute ypaBHenue [lupca mis npenensHoro audy3noHHOTO TOKA.

3 UeM oTNIMYAIOTCS TMOISPU3ALUOHHBIE KPUBBIE 3JIEKTPOIHON U 3JIEKTPOMEMOpaHHOM
CHUCTEMBI?

4. Kakue comnpspkeHHbIE 3()(PEeKThl KOHIEHTPAIIMOHHOH MOJIIPU3aIUY TPOSIBISIOTCS B
3JIEKTPOMEMOpaHHOMU crucTeMe?

Jlabopamopuas paboma Neb

1. Kakwue BHeNIHHE U BHYTPEHHUE CHIIBI IEHCTBYIOT B 3JICKTPOMEMOpaHHOM cucTemMe?

2. Kak OLEeHHTh TJIOTHOCTh TOTOKAa HWOHOB B CTPYKTYPHO-HEOJHOPOJHONW HOHOOOMEHHOM
memOpane?

3. Kak paccuntath kodpdunment auddy3uu B MeMOpaHEe 10 JaHHBIM €€
AIIEKTPONPOBOIHOCTH?

4. Kaxkue MoaenbpHbIC TapaMeTPhl UCTIONIB3YIOTCS ISl XapaKTepu3aluu MeMOpan?

3ayeTHO-)K3aMEHALIMOHHBbIE MAaTepPHAJIBI IS MPOMEXKYTOYHOIH  aTTecTaluu
(3x3ameH/3a4eT)

1. Cnucok 6onpocog 011 n0020moeKu K IK3AMEHY

—_—

HNonoob6mennbie MeMOpanbl. Knaccudukanus u neineBoe Ha3HaYCHUE

Cnioco6s1 monyuenus MmemOpan. OCOOEHHOCTH MONyYeHUs TepPTOPUPOBAHHBIX MEeMOpaH
JUTSL COBPEMEHHBIX AJICKTPOXUMHUYECKUX YCTPOMHCTB.

CrtpykTypHas opranu3anus Mmemopan. Mojaenu nephTopupOBaHHBIX MEMOpaH.
Du3NYECKUue METOBI UCCIICIOBAHUS CTPYKTYPBI HOHOOOMEHHBIX MeMOpaH

CocrostHEE MOHOB U BOJIBI B MEMOpaHax.

MemOpaHHBIE POIIECCHI TOTYYSHUS HOBBIX BELIECTB U pa3AeieHUs KOMIOHEHTOB.
OO0nactu mpuMEHEHUsT MEMOpaH: 3JIEKTPOAUAIIH3, TOTTMBHBIN 2JIEMEHT
OU3NKO-MEXaHUYECKUE  CBOWCTBA MEMOpaH ©  METOJbl WX  ONpeieiieHUs.
DJIEKTPOXUMHUECKUE CBOMCTBa Tep)TOPUPOBAHHBIX MEMOpPaH B  OpPraHUYECKUX
PaCTBOPHUTEIISX.

9. MexaHu3M JTIOHHAHOBCKOW COpPOIMU dJEKTposuTa W (popMupoBaHME MEMOpPAHHOTO

™
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HOTEHIMAIA.
10. MeMOpaHHBI MOTEHIIUAT U METOJIBI €r0 H3MEPEHHS.
11. CeneKTHBHOCTH MEMOpPAH M CTIOCOOBI €€ OIICHKH.
12. Pacyer uncen nepenoca meroaom J/1C.
13. DnexTpoMurpaimonsie U 3G (HEKTUBHBIE YHCIIa IEPeHOCa.
14. 1nddy3ust HEINEKTPOIUTOB U HIEKTPOIUTOB.

15. DxcnepumenTanbHOE onpeaeneHne 1udy3nOHHBIX XapaKTepHUCTUK MEMOpaH.

16. DneKkTponpoBOIHOCTE MEMOpPAH U BIUSIOIINE Ha Hee (PaKTOPHI.

17. DxcriepuMeHTaIbHbIE METO/ABI ONpECNICHUsI AIEKTPONPOBOJAHOCTH Ha IOCTOSHHOM H

MEPEMEHHOM TOKaX.
18. ITepenoc Boabl yepe3 MmeMOpany. OCMOC U 3JIEKTPOOCMOC.
19. IlpoGieMa KOHLIEHTPUPOBAHHS FIEKTPOIUTOB.
20. Metoasr MoaudUIIMpOBaHUS MEMOpaH.
21. Knaccudukanus MoauduKaTopoB.

22. Komno3uTHbIE MEMOpPaHbI C HOH-3JICKTPOHHBIM MEXaHU3MOM MPOBOAMMOCTH.

23. Tlonsipu3aliiOHHBIE SIBICHUS B 3JICKTPOMEMOpPAHHOH cCUCTEME.

24. BonbTaMnepHble XapaKTePUCTHKH MEMOPaHHOM CHCTEMBI.

25. IIpenenbHOE COCTOSTHUE.

26. ConpspxkeHHble 23 (PEKTh KOHIIEHTPAITMOHHON TTOJISIPU3AITUH.

27. CBepxnpenenbHoe COCTOSIHUE. Hucconmanus BOJIBI.
3JIEKTPOHENUTPATBLHOCTH.

Hapywmenue

28. TeopeTnueckoe OMHMCAHUE DIEKTPOMEMOpPAaHHBIX SBICHUH. YpaBHEHUS JIMHEHHOU

HEPaBHOBECHOM TEPMOJUHAMUKHU.
29. Konrenus CTpyKTypHOI HEOTHOPOJHOCTH HOHOOOMEHHBIX MeMOpaH.

30. Xapakrepuzarusi MeMOpaH ¢ IOMOIIbI0 Ha00pa TPAaHCIIOPTHO-CTPYKTYPHBIX MTapaMeETPOB.

3. Ilpumep dunema K IK3ameny

OI'bBOY BO «KybaHCcKkHil TOCY1apCTBEHHBI YHHBEPCUTET

Kadenpa pusnueckoit xummn
Hanpasnenue noarorosku 04.04.01 - Xumus
20 -20_ yu.roxm

Jucnunimna «MeMOpaHHbIe MaTEepPHUAIIbI U1l COBPEMEHHBIX JIEKTPOXUMHUYECKUX YCTPONCTBY

BK3AMEHAIIMOHHBII BUJIET Ne 1.

1. [Tonsipu3aniOHHBIE SIBICHUS B AJICKTPOMEMOpPAHHON CUCTEME.
2. Ocob6eHHOCTH CTPYKTYPHI epPTOpUPOBaHHBIX MEMOPAH.
3. DKcnepuMeHTalIbHbIE METO/IbI OIIPEICTICHHSI YHUCEI TEPEHOCa HOHOB B HOHOOOMEHHBIX

MeMOpaHax.
3aB. kadeapoii puznaecKkor XUMUH N.B.®anuna
Kputepun oneHnBanus pe3yibTaToB 00y4eHHs
Ouenka Kputepun orieHuBaHus 10 SK3aMEHY

Bricokuit BBITOJIHUBIIMN BCE 3aJlaHMsl, MIPEIYCMOTPEHHBIE y4eOHBIM IUIAHOM Ha
YPOBEHB «5» BBICOKOM  KAa4eCTBEHHOM  YPOBHE; NPaKTHYECKHE  HABBIKH
(OTIIMYHO) npo¢eCCHOHATBLHOTO MPUMEHEHHUSI OCBOCHHBIX 3HAHUH C(POPMUPOBAHBI.

OIICHKY «OTJIMYHO» 3aCHyKMBAeT CTYJIEHT, OCBOMBILIUN 3HAHMS,
YMEHHMsI, KOMIIETEHLIMH W TEOpeTHYeCKHil maTtepuan 0Oe3 mHpoOesnos;

CtyaeHT cBOOOJHO BIAJCET TEOPETHYECKUM MaTEepHajoOM, 3HAeT
KJaccupukanuioo MemMOpaH, CcHocoObl HMX TIONYYEHUS W METOMbI
WCCICIOBAHMSA,  BIIAJICET TEOPETHUYECKUMH  TPEACTABICHUSIMH O




mpoleccax MepeHoca B HOHOOOMEHHBIX MeMOpaHax.
OLICHKY «XOpOILO» 3aciTy>KUBAET CTYACHT, MPAaKTHUYECKU MOJHOCTHIO
OCBOMBIIMK 3HAHUSA, YMCHHs, KOMIETCHIMH U TEOPETUUCCKUI
Cpennnit MaTepuai, y4deOHble 3aJaHHsi HE OLICHEHbl MaKCHUMAaJbHBIM YHCIOM
YPOBEHB «4» 0a/IoB, B OCHOBHOM C(OpPMHUPOBAN MpaKTUYECKUE HaBBIKA. CTyIeHT
(xopor11o) XOpOIIO  BJaJeeT TEOPETHUYECKUM MaTepuaioM, 3HAaeT METOJbI
UCCIICIOBaHUsI MeMOpaH U HMEeT TMPEACTaBICHHE O MpoIeccax
nepeHoca B MEMOpaHHBIX CHCTEMax, CIOCOOEH CIPaBUTHCS C OTBETOM
IIPY HE3HAYUTEIBHON MOMOIIIK CO CTOPOHBI IPETIOIaBaTeIsl.
OLICHKY «YyJIOBJIETBOPHUTEIHHO» 3acClyKUBAE€T CTYACHT, YacTUYHO C
npoOelaMd  OCBOMBINUEN  3HAHUS, YMEHHUS, KOMIIETCHIIMH U
[Toporossiii TEOPETHUECKUI MaTepHhall, MHOTHE Yy4eOHble 3aJaHus JuOO0 He
YPOBEHB «3» BBITIOJHIUI, JIMOO OHU OIEHEHBl YHUCIOM OauioB ONU3KUM K
(yaoBineTBOpUTE | MHHHMMAaJIbHOMY, HEKOTOPBIE IPAKTUYECKHE HABBIKK HE CPOPMUPOBAHBI.
JIBHO) CTyzneHT 3HaeT TEPMHHOJOTHIO, Kiaccudukamuio MmemOpaH, OJHAKO
IJI0X0 pa3dupaercss B MEMOpPAaHHOW SJEKTPOXHMHH, C TPYIOM
CIPABIISIETCSl C OTBETAMH Ha BOMPOCHI MPHU CYIIECTBEHHOW MOMOIIU CO
CTOPOHBI MPEMO/1aBaTENsl.
OIICHKY «HEYJOBIIETBOPUTEIHHOY 3aCITY)KHBAET CTY/IEHT, HE OCBOMBIIIHN
Miuttivaseg | SHATHL YMCHUS, KOMICTCHIHA 1 TEOPEeTUUECKHI MaTepuas, yuyeOHbIe
YPOBEHD 2% 3a/laHdsl HE BBIMOJHIII, TPAKTHYECKHE HABBIKM HE CPOPMHUPOBAHBI.
(Hey0BNETBOPH CtygeHT He CHocoOeH OXapaKTephU30BaTh AJICKTPOMEMOpPaHHYIO
TeNbHO) CHUCTEMY Jla)Xe€ C TIOMOIIbIO TMpemnojaBaTeNisi H IUIOXO BIAACET
TEOPETHUYECKUM MaTepranioM (HAOJIOAAIOTCSA CYIIECTBEHHBIE OUTUOKH
pu 00CYKJIeHIH 0a30BbIX MOHATHH).
OneHoYHBIC CpeACTBA [UIsl WHBAIUAOB M JHUI[ C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMH

3JI0POBbSI BEIOUPAIOTCS C YUETOM UX WHAUBUAYAITBHBIX TICUXO(QU3NIECKHX OCOOCHHOCTEH.

— Ipu HCOGXOI[I/IMOCTI/I HHBaJIJJaM MW JiMaM C OrpaHUYCHHBIMHU BO3MOXKHOCTSIMU
3JI0POBbS MIPEIOCTABIISICTCS TOTIOIHUTEIILHOE BPEMsI ISl TIOATOTOBKM OTBETA HA 3K3aMEHE;

— IIpU TPOBEJICHUH TPOLEIYPHI OLICHUBAHUS PE3yIbTATOB OOYyUEHHs] MHBAJINIOB M JIUIL C
OTPaHUYCHHBIMUA BO3MOXKHOCTSIMH 3I0POBBSI TIPEAYCMATPUBACTCSI UCTIOIH30BAHNE TEXHHUUECKUX
CpeacTsB, HeO6XOI[I/IMI>IX UM B CBA3U C UX WHIWBUAYAJIbHBIMU 0C06€HHOCTHMH;

— TIpY HEOOXOAUMOCTH ISl 00YUAIOIIUXCSI ¢ OTPAHMYCHHBIMH BO3MOXKHOCTSIMHU 37TOPOBBSI
U HWHBAJIWAOB IHponcaypa OLCHUBAHHUA PC3YJIbTATOB OGy‘-IGHI/IH II0 AUCHOUIIJIIMHE MOXKET
MIPOBOJUTHCS B HECKOJIBKO ITAIIOB.

Hpoue;[ypa OLICHUBAHHUA PC3YJIbLTATOB OGY‘-ICHI/ISI HWHBAJIUAOB U JIUI[ C OrpaHUYCHHBIMU
BO3MOXXHOCTSIMH 3JIOPOBbsSI 10 JTUCHHIUIHHE (MOMYIIO) TPEIyCMAaTPUBAET TPEIOCTABICHHE
uHpopMmanuu B (opMax, aganTUPOBAHHBIX K OrPAaHMYEHHUSM HMX 37I0pOBbS U BOCIPHUATHA
uH(pOpMaIUu:

JList AL ¢ HapyLIEHUs MU 3pEHUS:

— B TIe4aTHOU (popMe yBETUUCHHBIM MIPUPTOM,

— B (popMe 2IEKTPOHHOTO TOKYMEHTA.

JUiist T ¢ HApYIICHUSIMH CITyXa:

— B I1e4aTHOM (opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

I[J'DI JIAIL ¢ HAPYHICHUSAMU OIIOPHO-ABUT'ATCIIBHOIO alrapara:

— B IIeYaTHOU (opme,

— B (popMe 2IEKTPOHHOTO TOKYMEHTA.

JIaHHBII TIepeYeHbh MOXET OBITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
00yJaromuxcs.

5. IlepeyeHnb y4eOHOM JJUTEPATYPbI, HH(POPMAIMOHHBIX PECYPCOB M TEXHOJIOT U



5.1. YueOHas tureparypa

1. Kononenko H.A., Jemuna O.A., Jloza H.B., ®damuna W.B., Ilkupckas C.A.
MeMOpaHHasi JIEKTpOXuMUs: ydeOHOe mocoOue. 2-¢ u3a., ucnp. u gom. KpacHomap,
Ky6I'VY, 2017. 290 c.

2. Jamackun b.b., Iletpuit O.A., Hupnuna I'.A. Dnextpoxumus: ydeOHOe mocoOue s
CTYJICHTOB, 00YYaIOIIUXCs 110 HAMPaBJICHUIO MOATOTOBKH «Xumus». Cro.: Jlans. 2015. —
670 c.

3. MemOpanbl u MeMmOpaHHbIe TexHoyioruu, moa pea. A.b. fpocnaBueBa, — M.: Hayka,
2013. 611 c.

4. Hoek E.M.V., Tarabara V.V. Encyclopedia of membrane science and technology (in 3
volumes). NJ.: Wiley. — 2013.

5.2. llepuoanyeckasi JUTEPaATypa

1. Ycnexu XMMHU - POCCUMCKHI HAyYHBIH KypHAJ, MyOIUKYIOUIHi 0030pHbIE CTaThU MO
aKTyaJIbHbIM Mpo0JeMaM XUMUU U CMEXHBIX HaYK.

2. DJEeKTpOXMMHS — OJMH U3 KPYNHEHIINX POCCUMCKUX HAay4HBIX JKYypHAJOB,
OTpaXKaloIlIUX OCHOBHBIE JOCTHXKEHHSI B OO0JACTU 3JIEKTPOXUMHH, MYOJIHUKYIOIUN paboThl,
MOCBSIIEHHBIE aKTYaIbHBIM BOIPOCAM 3JIEKTPOXUMHUH.

3. MeMOpansl W MeMOpaHHBICE TEXHOJOTUM - POCCHHCKHI HAYYHBIM IKypHAaI,
NyOJNIMKYIOIIMK CTaTbU IO OCHOBHBIM IpOOJieMaM TOJIy4eHHUs M HCCIeNOBaHUS MeMOpaH U
Pa3BUTHS BOKHEUIIIUX HAIIPABJICHU MEMOPAaHHBIX TEXHOJIOTHH.

4. XKypnan ¢uznyeckod XHUMHUH — OJUH M3 KPYMHEUIIMX POCCHUUCKUX Hay4HBIX
JKYpPHAJIOB, OTPAXKAIOIIMX OCHOBHBIE HAIPABIICHUS PA3BUTHS XHUMUH, MyOIUKYIOIIUNA pabOTHI,
NOCBALIEHHBIE aKTyaJbHBIM OOLIMM BOIpPOCAaM XHUMHH M MpoOJieMaM, BO3ZHUKAIOIIUM Ha CTBIKE
Pa3JIMYHBIX pa3/IeJIOB XUMHH, a TAK)KE HAa TPAHUIIAX XMUMUU U CMEXKHBIX C HEW HayK.

5.3. UnTepHeT-pecypchbl, B TOM 4HCJEe COBPeMeHHble MNpodeccHOHATbHbIE 0a3bl
JAHHBIX U HH(POPMALMOHHBIE CIIPABOYHbIE CHCTEMbI

JIeKTPOHHO0-0u0IMoTeuHbIe cucTeMbl (IBC):

1. DBC «IOPAWT» https://urait.ru/

2. DBC «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAMH» www.biblioclub.ru
3. DBC «BOOK.ru» https://www.book.ru
4
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. OBC «ZNANIUM.COM» www.znanium.com
. OBC «JIAHb» https://e.lanbook.com
IIpodeccuonaibubie 6a3bl JAHHBIX:
1. Hayunas snexrponnas 6ubnauorexa (HOb) http:// www.elibrary.ru/
2. TIomHOTEKCTOBBIE ApXUBBI BEAYIIUX 3allaIHBIX HAYYHBIX XKypHaIoB Ha Poccuiickon
miaTdopme HaydHbIX KypHaaoB HOMKOH http://archive.neicon.ru
3. HauwmonanbHas »snekTpoHHass OMOIMOTEKa (JOCTYN K DJIEKTPOHHOW OHOIMOTEKe
nucceptaruii Poccutickoit rocynapcrsenHou oubaunorexu (PI'B) https://rusneb.ru/

Pecypchl cBOOOAHOTO J0CTYyNA:

1. TlomHble TEKCTHI KaHAJICKUX auccepTauuii http://www.nlc-bne.ca/thesescanada/

2. KwubGepJlenunnka (http://cyberleninka.ru/);

3. Hudopmarnmonnas cuctema "EquHoe okHO JOCTyIa K 00pa3oBaTeIbHBIM pecypcam”
http://window.edu.ru/;

4. EnunHas kosutekius nudpoBbix o0pa3oBaTeNbHbIX pecypcoB http://school-
collection.edu.ru/ .

CoOcTBeHHBbIE JJIEKTPOHHBIE 00pa3oBaTe/ibHbIe U HH(POPMAIIHOHHBbIE PEeCYPCHI
KyoI'Y:



1. Cpena MOAyIBLHOTO JUHAMUYECKOTO 00yueHus http://moodle.kubsu.ru

2. ba3za y4eOHBIX MJIaHOB, Y4€OHO-METOANYECKUX KOMILJICKCOB, TYyOIUKAIIUHN 1
koH(pepenmwmii http://mschool.kubsu.ru/

3. bubnnoreka nH(GOPMAIIMOHHBIX pecypcoB Kadeapbl HH(POPMAITMOHHBIX
00pa3oBaTeNbHBIX TeXHONIOTUH http://mschool.kubsu.ru;

4. DnexTpoHHBIH apxuB nokymeHTOB Kyol'V http://docspace.kubsu.ru/

6. Mertoauueckne yKazaHusi A OOy4YalOUIUXCH 10 OCBOCHMIO MCHUILIHMHBI
(Moxys)

VYcnemHoe wu3ydeHue AuCUMIUIMHBI «MeMOpaHHble MaTepuanbl s COBPEMEHHBIX
AIIEKTPOXUMUYECKUX YCTPOUCTB» TPeOYET OT CTYIEHTOB PETYJSPHOTO MOCEIICHUS JICKIIH,
BBITIOJTHEHHSI TECTOBBIX MPOBEPOUYHBIX PAOOT, BHINOJHEHHUS U 3aUIUTHI JAOOPAaTOpHBIX PadoT,
O3HAKOMJICHHS C OCHOBHOM U JTONOJIHUTEIBHON PEKOMEHIYEMOM JIUTEPATYPOU.

[Ipy MOATrOTOBKE K JIGKIIMOHHOMY 3aHSTHUIO CTYJIEHTaAM PEKOMEHAYeTCsI:

1) mpocMOTpeTh 3amucu TPEBIAYIIEH JIEKIIMH W BOCCTAHOBHTH B MaMATH paHEe
M3y4YEHHBIN MaTepual;

2) Gernmo mMpOCMOTPETh MaTepHall MPEICTOSIIEH JEKIUH, C LEIbI0 JTYYIIero YCBOCHHUS
HOBOT'O MaTepHara;

3) caMOCTOSTENbHO MPOPadOTaTh OTIACIbHBIE (PPArMEHTHI TEMBI IPOILUION JIEKIIUU, ECIIN
3TO HEOOXOINMO.

[Ipy KOHCHEKTUPOBAHMU JIGKIIMOHHOTO MaTepuaja CTyJeHTaM HYKHO CTPEMHTHCS
KpaTKO, CXEMaTH4YHO, IMOCIIEAOBATEIbHO W JIOTHYHO (PUKCUPOBATH OCHOBHBIE MOJIOKECHHUS,
BBIBOJIbI, 00001IeHUsT U (OPMYTUPOBKH, HE TBITASCH 3aMHCATh BECh MPEIMOIaBaeMblil MaTepHral
JIOCIIOBHO.

[Tpyu MOATOTOBKE K JIAOOPATOPHOMY 3aHATHIO PEKOMEHYETCS:

1) BHUMATENbHO M3YYUTh MaTepHall MPEACTOsAlIeH pabOThl M COCTaBUThH IUIAH €€
BBITIOJTHEHMUS;

2) ynenuTh MOBBIIMIEHHOE BHUMaHHE 3KCIIEPUMEHTAIBHBIM OCOOCHHOCTSIM MPEACTOSIICH
paboThI (MCIOIB3YEMBIM PEAKTUBAM M 000PYIOBAHMIO, & TAKXKE TEXHUKE PAOOTHI C HUIMH);

BreimonasaTe  1abopaTopHyro paboTy HEOOXOAMMO aKKypaTHO | TOCIEAOBATENIbHO,
OTpakasi BCE €€ OCHOBHBIE OJTambl B J1A0OpaTOpHOM >KypHane. J[ns ycmemrHoW 3amiuThl
nabopaTopHOM pPabOTBI HEOOXOAWMO TINATEILHO M3YYHUTh JICKIIMOHHBIA U, €CIH JTO
HE00XO0IUMO, TOTIOTHUTEIHHBIA TEOPETUIECKHII MaTeprall 1Mo TeMe padoThl, a TAKKE MPaBUIHHO
3aMoOJIHUTE JIA0OPATOPHBIA KypHaJl, CACIAB BCE HEOOXOIUMBIE pacdeThl W CHOPMYITUPOBAB
BBIBO/JIBI 110 TIPOICTIAaHHON paboTe.

BrimotHeHue 1ab0paTopHBIX padboT

JlaGopaTopHble pabOTHI BBITOJHAIOTCS O0YYaIOIIMMUCS B MaJbIX Tpynmnax (00br4HO 2-3
yenoBeka). B Havasie Kypca NpOBOIUTCS WHCTPYKTAX IO TEXHUKE O€30MacHOCTH PabOTHI B
XUMHAYECKON J1abOpaTOpUH U COCTaBIseTCS TpadUK BBINOJHEHHUS J1a00OpPaTOPHBIX padoT.
BrimotHeHME 1a00paTopHO pabOTHI BKIIIOYAET B C€0s CIACAYIOIINE ITAITbI:

1) HoAroTOBUTENBHBIN 3TAN (CAaMOCTOATENbHAS paboTa CTYICHTOB);

2) moNydeHHE JONMYyCKa K BBIMOJHEHHUIO SKCIEPUMEHTAIIBHOW 4YacTH J1abopaTopHOM
paboTel (KOHTaKTHAs paboTa C MpernoiaBaTeieM KaK 0l MajIon TPYIIIbI);

3) BBINOJIHEHHE SKCIEPUMEHTAIBHOM YacTH J1abopaTopHOM pabOThl MOJ KOHTPOJIEM
MpernoaaBaTes;

4) aHayNW3 MOJIYYEHHBIX PE3ylbTaToOB, (OPMYIMPOBKA BHIBOJA M IMOATOTOBKA K 3alUTE
1a60paToOpHOI pabOTHI (MOXKET BBIOJHATHCS KaK CAMOCTOSTEIbHAS padoTa CTyAeHTa I0Ma, HIIN
MOJl KOHTPOJIEM MpernojaBaTelii B TE€YEHUE BPEMEHHU, BBIJCJICHHOTO Ha J1TabopaTopHble pabOTHI
WIH B X0JI¢ THOU KOHTaKTHOU paboThI C MPEIoiaBaTeiem);

5) 3ammuTa 1abopaTopHO pabOTHI (KOHTaKTHAs paboTa C mpernoaBaTesem).

[Tocrne BBIMOTHEHHS BCEX ITHUX 3TAIOB JIaA0OpaTOpHas paboTa CYUTACTCS BHIMIOJTHEHHOM.

IHoaroroBuTeIbHBIN 3TAN




[lepen 3ansTeM oOydarolUMCS HEOOXOJWMO TMOJITOTOBUTCS K  BBINOJHEHHUIO
naboparopHoit  paboTel. TeopeTwdeckass TOATOTOBKA HEOOXOAWMa i  MPOBEACHUS
SKCIIEPUMEHTA U JIOJKHA MPOBOAUTHCS OOYYAIOUIMMUCS B MOPAIKE CAMOCTOATEIBHOM pabOTHI.
Ee crnenyer HaumHaTh BHUMATEIbHBIM pa30OpOM pYKOBOACTBA K JabopaTopHOil paboTe.
TeopeTnueckas TMOATOTOBKA 3aBEpIIAETCA IPEABAPUTEIBHBIM COCTABIEHHEM OT4YeTa B
71a00paTOPHOM KypHAJIE CO CIECAYIOIINM TOPSIKOM 3aluCei:

HazBanue paboThI.

Lenb paGoOTHI.

ObopynoBanue.

Xon paboThl, KOTOPBI B TOM YHWCIIE€ BKJIIOYAET PUCYHKH, CXEMBI, TaOJIUIbl, OCHOBHBIC
dbopMynbl Uil ONpENeNeHUs BEIMYMH, a TakKe pacdyeTHble (QOpMyJbl Ui ONpeiesieHus
MOTPEIIHOCTEN U3MEPSAEMBIX BEJTHMUNH.

IMonyyeHne J0NMyCKAa K BHINOJHEHUIO IKCIIEPUMEHTAJIBHOI YacTH J1a00pPaTOPHOM
padoTsbI

[Ipuctymas k maGopaTopHBIM paboTaMm, HEOOXOIUMO TOIYYUThH Yy JIabopaHTa TMPHUOOPHI,
TpeOyeMble il BBINOJHEHUS paboThl. Pa3zo0parhcsi B Ha3HAUECHUHM MaTEpUAIOB, XUMHUYECKOM
nocyzbl, NpUOOPOB M TPUHAJICKHOCTEH B COOTBETCTBUM C HX TEXHUYECKHUMH JaHHBIMH.
[TomyunTh HOMYCK K BBIOJHEHUIO JIAOOPAaTOPHOU paboThl y mpernoaaBaTesis. Jlomyck CTYIeHTHI
MOJy4yaloT B pe3ylbTaTe YCTHOTO Ompoca IMpernojaBaTesieM O TMOPSAKE BBITOJIHEHUS
HKCIIEPUMEHTA, PEyCMOTPEHHOT'O TaHHOU JIaO0paTOpHON pabOTOMH.

BbinosiHeHHe IKCIIEPUMEHTAIBHOI YaCcTH J1a00paTOPHO padoThI MOJ KOHTPOJIEM
npenoaaBaTes

3aTemM 00ydaromuecst BBITTOTHIIOT IKCIIEPUMEHTATBHBIN dTan J1abopaTOpHOW paldOTHI, B
X0JIe KOTOPOTO 3alMChIBAIOTCS BCE M3MEPEHHBIE BEJIMYMHBI C 00S3aTEIbHBIM YKa3aHHEM HUX
pa3MmepHocTH B JabopaTopHsblil xkypHasi. He qomyckaercsi Mcnosib30BaHUe YePHOBUKOB JIfl
3aNMCH IKCNEPUMEHTAIBHBIX JaHHBIX, 3alHCh KAPAHJAALIOM M MHbIE CNOCO0BI, Jalolue
BO3MO’KHOCTh KOPPEKTHPOBKH MOJY4YeHHBIX pe3yJbTaToB. B cilydae, eciiu B METOAMYECKUX
yKa3aHUsX K JabopaTopHOl paboTe mpeIoKeHbl TaOaMIbl WMiIM [MAOJOH s 3amHiCH
9KCIIEPUMEHTANBHBIX JTAHHBIX, TO 3aMOJHAIOTCA 3THU TaONHUbl WK maliaoH. B mHOM ciyudae
3aIUCh 3KCTIEPUMEHTANIBHBIX TAHHBIX JETAeTCs CTYIEHTOM B IPOU3BOJIBHOM (popme.

[To oxkoHYaHMU BBIIOJHEHHS SKCIIEPUMEHTa CTYIEHTHI JOJIKHBI IPUBECTU CBOE pabouee
MECTO B MOPSAZOK M BBIMBITh UCIIOJB3YEMYIO XUMUYECKYI0 rocyay. Ilocie atoro pabouee mecto
claeTcs IMpernojaBaTeNio WiIM JabOpaHTy M B J1a0OpaTOPHBIM >KypHajd CTYAEHTa CTaBUTCS
OTMETKa O BBINOJHEHUU SKCIEPUMEHTATBHON 4YacTu 1abopaTOpHON paboThl ¢ 00s3aTeNbHBIM
yYKa3aHUEM JaThl €€ BBITOJIHEHUSI.

AHAJIN3 MOJIy4YeHHBIX Pe3yJbTaToB U (OpMYyTHPOBKA BHIBOIOB

MoskeT BBIOJTHATHCS KaK CaMOCTOATeIbHas paboTa CTyAeHTa JOMa, WiIH MO KOHTPOJIEM
Iperno/iaBaTesis B TeUeHHE BPEMEHH, BBIICIEHHOTO Ha J1abopaTopHble pabOThl MU B X0J1€ MHOM
KOHTaKTHOM paboThl ¢ mpenonaBareneM. CTyAEHTbI TOJKHBI BBIMOJIHUTH BCE HEOOXOIUMBIE
pacueTsl COIJIaCHO METOJMYECKUM YKa3aHWAM K BBIIOJHEHHIO JIaOOpaTopHBIX paboT. B
71a00paTOPHOM >KypHaJle MPHUBOJATCS BCE HEOOXOTUMBIE pacyeThl C yKa3aHHWEM pa3MepHOCTEl
MOJyYEHHBIX BEJIMYWH, a TaKke BCce IpauKu W PUCYHKH B COOTBETCTBHU C TpeOOBaHUS
71a00paTOPHOTO MPAKTUKYMA.

B cnyuae, ecnmu B xozne nabopaTopHON pabOThI UMEET MECTO MPOTEKAHWE XUMHUYECKUX
peakuuii, Bce OHMU JAOJDKHBI OBITH 3amucaHbl B JJAOOPAaTOPHOM JKypHaje B MOJEKYISIPHOM,
MIOJTHOM MOHHOM M COKPAILICHHOM HOHHOM BHJIE.

Jlanee Ha OCHOBAHHMHM TOJYYEHHBIX PE3YJIbTATOB CTYACHTHI IOJKHBI CHOPMYIHPOBATH U
3ammmMcarh BBIBOJI, KOTOPBIN JOJDKEH OBITh COTJIACOBAH C 3asBICHHBIMH LIETSIMU H/WIIW 3aJa9aMu
nabopaTtopHoi paboThl. BwiBom moDKeH coiep)kaThb  HEOOXOIMMYIO  KOJMYECTBEHHYIO
UH(OPMALIHIO.

[Ipu moaroTroBke K 3amure Ja0OpaTOpPHOW pabOThl HEOOXOJUMO OTBETHTH Ha
NPEUIO’KEHHBIE KOHTPOJBbHBIE BOIPOCHl, KOTOPbIE HMMEIOTCS TOCIE KaXKIOH J1abopaTopHOM



pabotel. Ocoboe BHMMaHUE B XOJI€ TCOPETHUYECKOM MOJATOTOBKH JOJDKHO OBITH OOpalieHo Ha
NOHMMaHHE (PU3MUECKOM CYIIHOCTH M3Y4aeMBIX MpOIeccoB. s CaMOKOHTPOJIS B KaXJOW
paboTe NpUBEIECHBI KOHTPOJbHBIE BOIIPOCHI, Ha KOTOpPble OO0yyarolmuiicss 00s3aH JaTh YETKHUE,
NPaBUJIbHBIE OTBETHI.

3ammTa J1a00paTOpHO padoThI

3amura 1a00paTOPHBIX PadOT MPOUCXOIUT B BUAE cOOECeIOBaHMUS € MPENoJaBaTeieM 1Mo
nabopaTopHOi paboTe ¢ 00s13aTeTpHON MPOBEPKOW IperoiaBaresieM J1abopaTOpHOTO >KypHaia
cryaeHTta. Jlns ycnemHoi 3ammThl J1a0opaTopHOM pabOThl CTYIEHT JOJDKEH HpPEJOCTaBHTH
71a00paTOPHBIN KypHal, O(GOPMIIEHHBIH B COOTBETCTBUM C YCTAHOBJICHHBIMH TPEOOBAHUSIMH,
BKJIIOYAsi HAJTMYME OTMETKU O BBIMOJIHEHHH 3KCIIEPUMEHTAIbHON yacTu paboThl. B xone yctHOM
Oecenpl ¢ IpernojaBaTelieM CTYIAEHT IOJDKEH IPOJEMOHCTPHPOBATh 3HAHME LENed U 3aj1ad
BBITIOJIHEHHOM Pa0OThI, 3aKOHOB, KOTOpPbHIE JIe)KaT B OCHOBE HAONIONAEMBIX B XOJie pabOTHI
SBJICHUH, NPOJEMOHCTPUPOBATh YMEHHE aHAIU3UPOBATh MOJIYYEHHYIO MHGOpPMALUIO U JeNaTh
Ha ee OCHOBE BBIBOJBI. B 3TOM ciiyuae B 1aG0paTOpHOM KypHalie Ha COOTBETCTBYIOIEH padoTe
CTaBUTCSl NTOMETKA «3a4TE€HO», POCIUCH MPENOAaBaTelisd, MPUHABIIET0 padoTy, U JaTa 3allUThl
pab6otel. [Tocie sToro nmabopatopHas paboTa cUuUTaeTcs BBIOJHEHHOW. [lomyckaercst 3amuTa
71a00paTOPHBIX padOT MHAMBHYaTbHO MM B COCTAaBE MAJbIX TPYII 00Y4aIOLIUXCs, COBMECTHO
BBITOJIHSABIIMX TAHHYIO PaboTYy.

CamocrosiTennpHass paboTa HapsALy C ayIUTOPHOM TPEACTABISIET OAHY M3 BaKHEUIINX
¢dopm yueGHOrO mporecca. CamocTosTeNnbHas paboTa — 3TO MJIaHUpyeMasi paboTa CTYAEHTOB,
BBINOJIHSAEMAs] MO 3aJaHUI0 M IPU METOAMYECKOM PYKOBOJCTBE IperojaBaTels, HO 0e3 ero
HerocpeacTBeHHoro yvactusi. CamocrosiTenbHass pabora MpenHa3HAaueHa HE TOJIBKO IS
OBJIa/ICHUS NPECTABICHHON TUCIMIUIMHOM, HO U 171 (POPMUPOBAHMS HABBIKOB pabOThI BOOOIIE,
B y4eOHOW, Hay4yHOU, Mpo(ecCHOHANIBHON AESITENbHOCTH, CIIOCOOHOCTH NpPUHUMATh Ha cels
OTBETCTBEHHOCTb, CAMOCTOSITEJIbHO PEIaTh BO3HUKAIOIIUE MPOOJIEMBbl, HAXOAUTh MPaBUIIbHBIE
peIeHus U T.JI.

B ocBoeHHMM IUCHMIIIMHBI MHBAIWJAMU M JIMLIAMH C OTPAaHUYEHHBIMH BO3MOXKHOCTAMU
3I0pOBBsI OOJIBIIOE 3HAYEHHWE HMMEET WHIMBHIyajbHas ydeOHas paboTa (KOHCYIbTAIMH) —
JIONOJIHUTEIBHOE pa3bsiICHEHNE Y4eOHOro MaTepuaia.

WuauBuayanbHble KOHCYJNBTAIMM [0 TPEIMETY SIBIAIOTCS BaXXHBIM  (DaKTOPOM,
CHOCOOCTBYIOIIMM MHIMBUAYAIN3ALUN OOY4YEHUS] U YCTAHOBJIEHUIO BOCIUTATEIBHOTO KOHTAKTA
MEXIy IMpernojaBaTeieM U OOy4arolMMCs HMHBAJIUAOM WM JIMLIOM C OTPaHUYCHHBIMH
BO3MOXHOCTSIMH 3/I0POBBS.

7. MaTrepuajibHO-TEXHU4YECKOe O0ecneyeHne no JUCHUuIInHe (MOAYJI10)

HanmeHoBaHHE CrieHHATbHBIX OCHAaLICHHOCTD CICIUATBHBIX TOMEIICHHUH [epedeHpb MUIIEH3NOHHOTO
MOMEIICHUH IPOrPaMMHOTO
obecrieueHus

VYuebuble ayIuTOpUU st | MeOGenb: yueOHast MmeOelb Microsoft Windows;
IIPOBECHUS 3aHsATHH | TexHU4Yeckue cpeacTBa 00yUEHUs: Microsoft Office
JICKIIMOHHOT'O THUIA 9KpaH, IPOCKTOP, KOMIIbIOTED
Y4eOHbie ayIUTOPUN st | MeGenb: yaeOHas Mmebenn Microsoft Windows;
MIPOBENCHUS TPYITIOBBIX n | TexHudeckue cpeacTBa 0OyUeHUS: Microsoft Office
WHIUBHYaIbHBIX 9KpaH, IPOEKTOP, KOMIIbIOTED
KOHCYJIbTaIHH, TEKYIIETO
KOHTPOJII W TNPOMEXYTOUHOUH
aTTecTalyu
Y4eOHbie ayIUTOPUN st | MeGenb: yaeOHas Mmebenn Microsoft Windows;
IIPOBECHUS naboparopHblx | TexHH4eckue cpeacTBa 00ydeHUs: Microsoft Office
pabor (ayx. 345C) MEPEHOCHOE MYJIbTUMEIUIHOE 000pyJOBaHNE

(HOYTOYK, IPOCKTOD).

O6opynoBanue: CIICIMATM3UPOBAHHAS

nabopaTopHass MeOelb (CTOJBI, CTYNbS, IKabI

JUSL PEaKTHBOB W O0OPYIOBAaHHS, BBITSIKHBIC

mKadbl), CPEACTBA MOKAPHOH OE30MacHOCTH U

OKa3aHUsi IEepBOM MEIMIMHCKOM TIOMOIIH,




XUMHYECKass ~ mocyaa 4 00OpyIOBaHUE,
CYLIMIBHBIN 1Kad, BeChl JabopaTtopHbie — 1 mT,
BEChl AaHAJUTHYECKHMEe — 2 T, TEepMOCTaT
BO3AYWIHBINA — 1 mT, noHomep-pH-metp — 3 i,
MEIIAJIKK MarHUTHbIE — 3 INT., H3MEPHUTENb
nmmutanca E7-21 — 4 mT, MCTOYHHUK TOKa
uMIyscHBIA B5-50 — 3 1T, koHAykTOMeTp — 1
IIT, MYJIETAMETPH! YHUBEPCAJIbHBIE HACTOIBHBIC
- 5 IIIT; norennuoctat  AUTOLAB
PGSTAT302; TIK-3 IIT., XAMHYECKHE
PCaKTHBEIL.

Jns  caMmocTosTeNnbHOW — pabOThl  OOYYAIOLIMXCA  MPEIYCMOTPEHBI  MOMEIICHHUS,
YKOMIUICKTOBAaHHbBIE CIIEIIHATTN3UPOBAHHON MEOEIbI0, OCHAIIICHHBIC KOMITBIOTEPHOW TEXHUKOW C
BO3MOXKHOCTBIO MOJKIIOUCHUS K ceTu «VHTepHEeT» U o0ecreueHueM 0CTymna B 3IEKTPOHHYIO
nH(})OPMaAMOHHO-00Pa30BaTENBHYIO CPEly YHUBEPCUTETA.

HaumeHnoBaHue nmoMenieHuit s OcCHaIICHHOCTh TOMEIICHUH TS [lepeueHb THUIICH3UOHHOTO
CaMOCTOSITEILHOHN pabOThI CaMOCTOATEFHON Pa0OTHI 00yYAIOIINXCS MIPOrPaMMHOTO
00yJaroIuXCst obecrieueHus
[Tomemnienne ans camocTosTeNbHON | Mebenns: yaeOHas mebennb Microsoft Windows;
paboTel obyuatontuxcs (YuTanbHbei | Kommekr cnenumanusupoBanHoil Mebemn: | Microsoft Office
3an HaygHoli OnOIHoTeKN) KOMITBIOTEPHBIE CTOJIBI

O6opymoBaHUe: KOMIBIOTEPHAS TEXHHUKA C
MNOJKJIFOYCHHEM K MH()OpPMAaIUOHHO-
KOMMYHHUKAIIMOHHOH cetn «HTepHET» U
JIOCTYIIOM B JJEKTPOHHYIO
UH(POPMAIMOHHO-00Pa30BaTEIBHYIO CPEAY
00pa3oBaTeNbHON  OpraHW3anuM,  BeO-
KaMephl, KOMMYHHKAIIHOHHOE
obopynoBanue, oOecredynBaromee IOCTYI
K CETH MHTEpHET (IIPOBOIHOE COCIUHEHUE
M OecnpoBOIHOE  COEJAMHEHHE  II0
texHogorun Wi-Fi)

[Tomemnienne ans camocTosTeNbHON | Mebenns: yaeOHas mebennb Microsoft Windows;
pabotsr oOygaromuxcs (400c, 401c, | Kommuekr cnenumanusupoBanHoii Mebemn: | Microsoft Office
431c, 329¢) KOMITBIOTEPHBIE CTOJIBI

O0opynoBaHue: KOMIIBIOTEPHAS TEXHUKA C
MNOJKJIFOYCHHEM K MH()OpPMAaIUOHHO-
KOMMYHHUKAIIMOHHON cetn «HTepHET» U
JIOCTYTIOM B 3JIEKTPOHHYIO
UH(POPMANMOHHO-00Pa30BaTEIFHYIO CPEAY
oOpa3oBaTeNIbHON  OpraHu3anuu,  BeO-
Kamepsl, KOMMYHHUKAIIMOHHOE
obopynoBanue, oOecreynBaromee IOCTYI
K CETH MHTEpHET (IIPOBOAHOE COCIUHEHUE
M OecnpoBOIHOE  COEIMHEHHE  I10
texHogorun Wi-Fi)




