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

Llens ocBoeHMS TUCHMIUIMHBI «MeMOpaHHas HIEKTPOXUMHUS 1 MEMOpaHHbBIE MaTepHAIIbI
HOBBIX TOKOJICHHI» COCTOUT B (DOPMHUPOBAHUM y CTYJCHTOB 3HAHUW B 00IacTH MeMOpaHHOM
NIEKTPOXUMHH C y4ETOM (YHAAMEHTAIBHBIX 3aKOHOB KJIACCHYECKON 3JEKTPOXUMHUH M HAYKU O
HOJMMEPHBIX MaTepraax.

1.2 3agauy JUCHUNINHBI

B 3amaum ydeOHOIN aucuuminHbl «MeMOpaHHAs JJIEKTPOXUMHUS M MeMOpaHHBIE
MaTepHajIbl HOBBIX MTOKOJICHHI» BXOIUT:

- copMUPOBATH Yy CTYJICHTOB 3HAHUS 00 OCHOBAX AIEKTPOXUMHHU M (PU3UKOXUMHH
MOJIMMEPHBIX MaTEPHAJIOB;

- cdopmMupoBaTh 3HAHHA 00 OKCIIEPUMEHTAIBHBIX METOJAX TOJIYYCHHUs U
MOJTU(DHUITMPOBAHKS COBPEMEHHBIX MEMOPAHHBIX MAaTCPHAJIOB;

- Pa3BUTh YMEHHs MOJB30BATHCS SKCICPUMEHTAILHBIMH METOJAMH HUCCIICIOBAHHUS
INEKTPOXHUMHYECKUX XaPAKTCPUCTUK MEMOPAHHBIX CHCTEM;

- chopMUpOBaTh HABBIKM CaMOCTOSITEIBHOMN
HCCJIEI0BATEIbCKOM pabOTHI.

AQHAJIMTUYECKOM W HAy4HO-

1.3 MecTo qucuunjnHbl (MOAYJisl) B CTPYKTYpe 00pa3oBaTe/ibHOI MPOrpaMmMbl

HucuuminHa «MeMOpaHHass 5SJIEKTPOXMMHUS W MeMOpaHHble MaTephalbl HOBBIX
MOKOJIEHUI» OTHOCUTCS K 4acTH, (OPMHUPYEMON ydyacTHHKaMU 0Opa3oBaTeNbHBIX OTHOIICHUMN
brnoka 1 "ducuumnnuusl (Moxynun)" yueOHoro ruiana. M3yuenwe nucuumiansabl «MemOpaHHas
IMEKTPOXUMHS M MeMOpaHHble MaTepuajbl HOBBIX IOKOJEHHI» JOIKHO MpEeIIecTBOBAThH
U3YYEHHUIO TaKUX AMCLUIUIMH, Kak «COBpEMEHHBIE METOJbl MCCIIEIOBAHUS B JIEKTPOXUMUMN.
[Tpu ocBOeHMHU JAaHHOMW MUCHUIUIMHBI CTYAEHTHI JOJDKHBI UMETh 3HAHUS MO (PU3MUECKON XUMUU
U DJICKTPOXUMHH, YMEHUE paboTaTh ¢ XUMHUUECKOW MOCyAol U peakTuBaMu. B pamkax naHHOM
TUCIUIUIMHBL Y CTYACHTOB (OPMHUPYIOT 3HAHMSA, YMEHUS U HaBBIKH, KOTOpbIe olecredar
dbopMupoBaHHE KOMIETCHIIUNA, HEOOXOAMMBIX MJIsS YCIENIHOW Hay4YHO-UCCIIeOBATEIhCKOM
paboThl B BHIOPAHHOW 00JIaCTH XUMUHU.

1.4 Ilepevyenb MIaHMpPyeMbIX Pe3y/bTATOB O0OyYEeHHUS MO JUCHMILIMHE (MOIYJIO),
COOTHECEHHBIX € IVIAHUPYEMbIMH Pe3yJIbTATAMHU 0CBOEHHs 00pa30BaTeIbHOM MPOrpaMMbl

N3yuenne paHHON y4yeOHOW JAMCIMIUIMHBI
00yYJarOIIUXCsl CIEAYIONUX KOMITETEHITUH:

HampaBjieHO Ha (GOpMHUpOBaHUE y

Kon n HanMeHoBaHMe HHIUKATOpa

Pe3ynbTaThl 00y4eHuUs IO AUCIUIIIIHE

IIK-1. CnocoGen miaHupoBaTh padoTy M

BblﬁI/IpaTb AJCKBATHbIC METOAbI PEHICHHUS HAYYHO-

HCCIeA0BaATECJIbCKHUX 3a1a4 B BBIﬁpaHHOﬁ 00J1aCTH XHMHH HJIH CMEKHBIX HAayK

WIIK-1.1. BeiOupaer SKCIEpUMEHTAJbHBIC |
pacueTHO-TEOPETUUECKUE METOJbl  PELIeHUs
MOCTAaBJICHHOH 3a/1auM, UCIOJIb3Ys JOCTHKCHUS
COBPEMEHHOM XUMHUECKON HAyKU, U UCXOIS U3
UMEIOIUXCH, MaTepHUalbHbIX,
MH()OPMALMOHHBIX ¥ BPEMEHHBIX PECYPCOB.

3HaeT O0COOCHHOCTH 3JCKTPOXUMHYECCKOTO MOBEICHUS
MeMOpaH.

Ymeer JKCICPUMECHTAIBHO OMpE/ICIHUTh
ANEKTPOXUMHUYECKUAC XapPaKTEPUCTUKA HOHOOOMEHHBIX
MeMOpaH.

Bnaneer OCHOBHBIMH MOHATUSIMM U TEPMMHOJIOTHEH B
obnacTy MEMOpaHHOH JIEKTPOXUMUH.

UIIK-1.2. Hcnone3yeT coBpeMeHHOE (DHU3UKO-
XUMHYEeCKoe 00OpYyIOBaHUE IS TONyYEHHUS
MHTEPIPETAlNN  JTOCTOBEPHBIX  PE3yJIHTAaTOB
WCCIIeIOBaHMsI B BRIOPaHHOM 00J1aCTH XUMUH.

3HaeT MCTOAbI MCCIICTOBAHUA MOHOOOMEHHBIX M€M6paH.

YMeeT HCIoiabh30BaTh COBPEMEHHOES (DPU3MKO-XUMHUYCCKOE
000pyIOBaHUE JIJIsl UCCIIEOBAHUS CTPYKTYPhI M CBOHCTB
MeMOpaHHBIX MaTepHaJIOB

Biageer mnpeacTaBiICHUSIMA O SIBICHHSIX [EepeHOca B
MeMOpaHHBIX CUCTEMaX.




KO}_'L 1 HAaUMCHOBAaHUEC MHAUKATOpA

P€3yJIBTaTI)I 06yquI/I$I 10 JUCIHUIIIINHE

IIK-3. CriocoGeH Ha 0CHOBe KPUTHYECKOro aHajm3a pe3yibratoB HUP oneHnMBaTh nepcneKTUBBHI UX

MPAKTUYECKOIo IPUMEHCHUA U MTPOAOIXKCHUHA

pa60T B YJICKTPOXUMHUHU WU CMEKHBIX HAYKaX

HIIK-3.1. AHamuzupyer W 0000maeT | 3HaeT TpeOOBaHUS K MeMOpaHaM Pa3IUYHOTO IIEJICBOTO
pe3yiabTatel  MH(GOPMALMOHHOTO IOMCKa 110 | Ha3HAYCHHUS.
TEMaTHKE UCCIIEI0BAHMSA B BEIOPAHHOM 00/acTH | YMeeT NpOBOAMTH KPUTHYCCKUN aHAlIW3 pPe3yJbTaToB
XUMUH. OKCIIEPUMEHTANILHBIX ~ HMCCIICOBAHUM  CTPYKTYpPBl U
CBOHCTB MeMOpaH.
Braneer  cmocoOHOCTBIO — 0000mIaTh  Pe3yJsIbTATHI
MH(OPMALMOHHOTO TOHMCKA IO CTPYKTYpE M CBOMCTBaM
NOHOOOMEHHBIX MEMOpaH.
HIIK-3.2. OneHuBaet nepcrekTHBbl | 3HaeT 00JacTH MPUMEHEHHs MEMOpaHHBIX MaTepUaIoB.
NpaKTHYeCKoro npumeneHus pesynsraroB HUP | Ymeer HUHTEPIPETHPOBAThH MIOJTy4eHHBIC
u HHUOKP wu npomomkeHus paboT B | IKCHEPUMCHTAIbHBIC pPE3YIbTaThl U  (HOPMYIHPOBATH
3JIEKTPOXMMHUH WIIN CMEXHBIX HayKax. 3aKIIOYCHHS W BBIBOABI  C  HCIIOJIb30BAHHEM

JUTEPATYPHBIX JTAHHBIX.

Brnazmeer HaBBIKaMH 10 pe3yIbTaTaM dKCIEPUMEHTAIBHBIX
WCCIICAOBAaHUN OIIEHMBATH IMEPCIEKTHUBBI MPAKTHUECKOTO
WCTIONB30BaHUSI  MEMOpaH B DIEKTPOXUMHYECKUX
mporeccax.

PCByHBTaTLI 06y‘-IeHI/I$I o AUCHUINIMHC OJOCTUTAKOTCA B pPaMKaxX OCYIICCTBIICHHA BCCX

BUJIOB KOHTAaKTHOM U CaMOCTOSATENbHOW paboThl OOy4YalOmIUXCS B COOTBETCTBHH C
YTBEPKIACHHBIM YUEOHBIM TIIAHOM.
WuaukaTtopsl  TOCTHXKEHUS  KOMIIETEHIIMM  cUMTaloTCs  C(OPMUPOBAHHBIMU  IPH

AOCTUIKCHUHU COOTBCTCTBYIOIIHUX UM PE3YJIbTATOB 06y‘-IeHI/I$I.
2. CTpyKTYypAa U cofep:KaHue JUCUUILTHHBI

2.1 PacnpenesieHne TPyA0€MKOCTH AUCHHUILVIMHBI 10 BHAaM pador
OO6mrast TpyI0EMKOCTh TUCHUIUIMHBI COCTaBisgeT S5 3adeTHbIX eauHuI] (180 dacoB), ux
pacmpeseNeHre o BuaM padoT MpeICTaBICHO B TaOIUIEe

Bun yae6Hoi paboTh Bcero CemecTpsl
4acoB (dackr)
1

KonTakTHasi pa6oTa, B TOM 4YHcJIe:
AyauTopHble 3aHsITHS (BCEro): 68 68
3aHSTHS JICKIIMOHHOTO TUIIA 18 18
1a00paTOpHbIE 3aHATHUS 50 50
NPaKTUYECKUE 3aHATHS - -
CEeMHHAPCKHUE 3aHATHS - -
Hnas kOHTaKTHasi pagoTa:
Konrposs camocrositensHoit pabotsl (KCP)
[IpomexyTtounas arrecrauus (MKP) 0,3 0,3
CamocTosiTeIbHasi padoTa, B TOM YHCJIe: 85 85
OdopmieHne 1abopaTopHbIX padboT 30 30
CaMocTosITeNIbHOE N3yUeHHE TEOPETUUYECKOTr0 MaTepuaa 30 30
IToAroTOBKA K TEKYLIEMY KOHTPOJIIO 25 25
KonTpoas:
IToaroToBka K 3K3aMeHy 26,7 26,7
OO0masi Tpya10eMKOCTh yac. 180 180

B TOM YHCJIe KOHTAKTHasI 68,3 68.3

padora

3a4. efl 5 5

2.2 Conepxxanue 11 CHUNLTHHBI

Pacnipenenennie Bu0B yueOHOM pabOTHI M UX TPYAOEMKOCTH T10 Pa3zesiaM TUCIHUILTAHBI.



Paznensl (TemMbl) AUCIUIUIMHBL, U3y4aeMbie B 1 ceMecTpe (ouHas hopma 0OydeHHsI)

KousmuectBo yacoB
AynutopHast Breay
pabota opHa
Ne HaumenoBanue paseioB (Tem) pabota
Bcero
J 113 JIP CPC
1.  |[Knaccudukanus ¥ cuHTe3 MeMOpaH 12 | 2 - - 10
2 Oo0mactu IMPUMCHCHUSA CUHTECTHUYCCKUX HOHOOOMEHHBIX 26 4 ) 12 10
~ |memOpan
3. OKCIepUMEHTANIbHBIE METO/IbI U3yUEHUS CBOMCTB an | 4 i 20 20
MOHOOOMEHHBIX MEMOpaH
4.  Moaudunupoanue MeMOpaH 28 | 2 - 6 20
5 [Tonstpu3aninOHHBIC SIBICHUS B AJIEKTPOMEMOpaHHOM 55 4 ) 6 5
CHUCTCMC
6 TeopeTrdeckoe OnMcaHue JIEKTPOMEMOPAHHBIX 8 | 2 ) 6 10
 |ABJIEHUH M XapakTepu3alus MeMOpaH
HUTOI'O no pazdenram oucyuniutivl 153 | 18 - 50 85
Konrposns camocrositensHoi pabotsl (KCP)
[TpomexyTtounas arrecranms (MKP) 0,3
IToAroToBKa K TEKYLIEMY KOHTPOJIIO 26,7
O0mas Tpya0eMKOCTh 110 TUCIHIUINHE 180

[Tpumeuanue: JI — nexmuu, [13 — mpakTudeckue 3aHATHS / CEMHHApHI,

sansitusi, CPC — camocrositenbHast paboTa cTyieHTa

2.3 Conep:xanme

pa3aesioB (TeM) IMCIUAINIAHBI

2.3.1 3aHATHA JeKIIUOHHOI0 TUIIA

JIP — maGopatopHsbie

HaumenoBanue paznena

dopma TeKymiero

No (Tembl) Coneprxanue paszena (TeMbl) KoHTpOIA

1. |Knaccudpukauuns u Krnaccudukanms nonooOMeHHbIx MemOpaH. CuHTE3 MeMOpaH|yCTHBIH OIpoc
CUHTE3 MeMOpaH U UX CTpyKTypa. Mojaenu CTpyKTypHOHl opraHuzanuu

MeMOpaH. MexaHnn3M MeMOpaHHOTO JICHCTBUS

2. |OGnactu npumeHenust  |[Ipomecchl  pasfeneHUss — BEIIECTB:  MUKPOQHIBTPALMS, |yCTHBIH OIpoc
CUHTETUYECKUX yiabTpaduibTpanus, oOpaTHBIE ocMoc, Tra3opasJelieHue,
NOHOOOMEHHBIX MEMOpaH |nepBanopanusi, TMajinu3 1 JJICKTPOIHAIIN3.

3. |OGnactu npuMenenust | MeMOpaHBl B KauecTBE UCKYCCTBEHHBIX OPTaHOB, CEapaTopOB|yCTHBINH OIpoC
CHUHTETHYECKHUX TOIUIMBHBIX JJIEMEHTaX U OJJIEKTpoJin3epax, kak TBepabie|JIP1
HMOHOOOMEHHBIX MEMOpaH |3JICKTPOIHUTHI M KaTaTH3aTOPBbIL.

4. |DkcnepuMeHTaIbHBIE OU3MKO-MEXaHNYECKHE CBOMCTBA MeMOpaH: IUIOTHOCTb,|yCTHBIH OIPOC,
METO/IbI H3YIEHHS TEOMETPUYECKHE pa3Mephl B CyXOM M HaOyXIIeM cocTosHu, |JIP2
CBOHCTB HOHOOOMEHHBIX |MPOYHOCTh Ha Pa3phIB.

MeMOpaH

5.  |9kcnepuMeHTaNbHbBIE DNEKTPOTPAHCIIOPTHRIE CBOMCTBA: MEMOpaHHBIM IMMOTEHIIMAI, |yCTHBIN OIPOC,
METOJbI U3y4EeHUS YHCIIO TIEPEHOCa HOHOB; 3JEKTPOIPOBOIHOCTE HOHOOOMEHHBIX |JIP3
CBOWCTB HOHOOOMEHHBIX |MeMOpaH; i dy3rnoHHas u 3IEKTPOOCMOTHYECKAS
MeMOpaH IIPOHULIAEMOCTb.

6. |Moamuduuuposanue Meroasl  MomuduuMpoBaHMS ~ MeMOpaH:  MeXaHMYECKHil,|yCTHBIHA orpoc,
MeMOpaH XMUMHUUYECKHH,  JJeKTpoXxumuueckuit.  Moauduuuposanue|J1P4

MeMOpaH OpraHM4ecKMMHU KommoHeHTamu. [lonmydenue wu
cBOHCTBa rTHOPHUAHBIX MeMOpaH.

7.  |IlonspusanMOHHEIE KoHuenrpanuonHass mnossipusanuss B 3yieKTpoMeMOpanHoi | JIPS
SIBIICHUS B cucreme. OCHOBHbIE YpaBHEHHS JJsI IPEAEIBHOTO TOKA.
AIIEKTPOMEMOpPaHHOM AHanu3 BOJIbTAMIIEPHOU KPUBOIA.
cUCTEME

8. |[lonmspu3arioHHbIC CornpsibKeHHBIE SIBICHUS KOHIIEHTPAIIMOHHON TOJISIPH3ATIHH. Tect Nel

SBJICHUS B




IIEKTpOMEMOpaHHOM
cucreMe

9. |Teopernueckoe VYpaBHeHMs] TMHEHHON HEPaBHOBECHON TEPMOAMHAMMKM IJIf|yCTHBIN OMpOC,
OMHCaHHe B3aMMOCBSI3M ITIOTOKOB MOHOB U PacTBOpUTENs ¢ rpaaueHTamu|JIP6
IIEKTPOMEMOPaHHBIX JnedcTByromux cui. Teopust 000OIIEHHONH NPOBOJMMOCTH
SIBJICHUH 1 TeTEepPOreHHBIX CUCTEM. B3auMOCBS3b IEKTPONPOBOAHOCTU U
XapakTepu3anms 1 dy3MOHHON HPOHUIIAEMOCTH MeMOpaH. XapaKTepH3alus
MeMOpaH MeMOpaH ¢ TOMOIIbI0 Habopa MOJIETHHBIX ITAPAMETPOB.

2.3.2 3aHATHSA CEMHHAPCKOI0 THNA (MPaKTHYeCKHe / CeMUHAPCKHE 3aHATHSA /
JabopaTopHbie padoThI)

No HaumenoBanwue pazaena Tematuka sanaTHil/paboT ®dopma Tekymero
(Temsl) KOHTpOJIA

1. |OGnacTv mpuMEHEHUst  |DNEKTpOJUaIn3HOEe oObeccolnBaHue M KoHIeHTpupoBaHue|JIP1
CHHTETHYECKUX PacTBOPOB 3IEKTPOIUTOB
MOHOOOMEHHBIX MEMOpaH

2. |DkcrepuMeHTaIbHBIC OrnpeneneHre yaeIbHON dIEKTPOITPOBOAHOCTH JIP2
METOJbI H3YYCHU HMOHOOOMEHHBIX MEMOpaH Ha IIEPEMEHHOM U ITOCTOSTHHOM
CBOWMCTB HOHOOOMEHHBIX |ToKE.

MeMOpaH

3. |DkcrepuMeHTanbHBIC OrnpesiesieHre YuceN MepeHoca HOHOB MOoTeHImoMeTpruaecknm |JIP3
METOMBI H3YICHUS 1 JIEKTPOAHATUTHIESCKAM METOIOM
CBOMCTB HOHOOOMEHHBIX
MeMOpaH

4. |MomuduiupoBaHne Onpenencare qudGy3nOHHON U JIEKTPOOCMOTHIECKON JIP4
MeMOpaH MIPOHHUIIAEMOCTH MOAU(DHUIIMPOBAHHBIX MEMOpPaH.

5. (llonsipu3aniiOHHBIE Nsmepenue BOJITAMIIEPHBIX xapakrepuctuk JIP5
SIBIICHUS B MOAH(DHUIIMPOBAHHBIX HOHOOOMEHHBIX MEMOpaH Tect Nel
JJIIEKTPOMEMOPaHHOM
cucreMe

6. |Teopernueckoe Omnpenenenne TPAHCIIOPTHO-CTPYKTYPHBIX napameTpoB|JIP6
OTHCaHKE MeMOpaH M3 KOHIICHTPAIIMOHHBIX 3aBHCUMOCTEH UX yIEIbHOM
IIEKTPOMEMOPaHHBIX ANEKTPONPOBOIHOCTH U MU (Y3UOHHON POHUIIAEMOCTH
SIBIICHUHN 1
XapaKTepU3aIus
MeMOpaH

3ammra naboparopHoii pabotsl (JIP), kouTponsHas padota (KP).

2.3.3 IlpumepHasi TeMAaTHKA KYypPCOBBIX padoT
KypcoBast pabota He mperycMOTpeHa yueOHbBIM IIIIaHOM.

2.4 IlepeyeHb y4eOHO-METOAMYECKOT0 00eceYeHUs JJI1 CAMOCTOATEIbHOH padoThl
o0yyarommxcsi o JMCHUIJINHE

HepequL yq66HO-MCTOHI/I‘{€CKOFO obecrieueHus JUCIHUILINHBI I10

Bun CPC BBITIOJTHEHHIO CAMOCTOSITSIILHOM PaboThI

1 | Odbopmnenue 1abopaToOpHBIX
pabor

1. MemOpaHHast JIEKTpOXUMUS: ydeOHOe Tocobne uIsi oO0ydaromuxcst o
OCHOBHBIM 00pa3zoBaTeIbHBIM INPOTpaMMaM BEICIIETO 00pa30BaHUS YPOBHS
OakajaBpuaT W Marmcrparypa Io HampaBieHusM nonarotoBku 04.03.01 wu
04.04.01 / [H. A. Kononenko, O. A. Jlemuna, H. B. Jloza u np.]; M-Bo
obOpazoBanust U Hayku Poc. @enepannun, KybaHnckuii roc. yH-T. - [2-€ H31.,
ucnp. u gom.]. - KpacHopap: [KyOaHckuil rocynapCTBEHHBIH YHUBEPCHUTET],
2017.-290 c.

CaMOCTOSTEILHOE HU3y4YCHUC
TCOPECTUYCCKOI'0 MaTepurajia

1. MemOpansl 1 MeMOpaHHbIe TexHOJI0TUH, oA pea. A.b. SIpocnasnesa, — M.:
Hayxka, 2013.- 611 c.

http://biblioclub.ru/index.php?page=book red&id=468334&sr=1

2. bepesuna H.II. DnextpoxuMusi MeMOpaHHBIX CHCTEM: ydeOHOe mocodue.
Kpacnonap: m3n-Bo KybaHckoro rocynapcTBeHHOro yauBepcuteta. 2009.




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

3 IMoarotoBka k Texymiemy |1. Meroauueckue peKOMEHIALMM K  OpraHM3alUM  ayAUTOPHOM U
KOHTPOJIIO BHEAyIUTOPHON (CaMOCTOSATENILHOM) paboThl CTYAEHTOB: METOANYECKHUE
ykazanust / coct. T.II. Cropoxenko, T.b. ITounnok, A.B. Becnanos, H.B.
Jloza. — Kpacnonap: Kybanckuii roc. yu-1, 2018. - 89 c.

Y4eOHO-MeTOANYECKHE MaTepuajbl I CaMOCTOATEILHONH pabOThl OOYYalOIIUXCS W3
YKCJla MHBAJIKUJIOB U JIUL C OTPAHUYEHHBIMU BO3MOXKHOCTAMU 3710poBbs (OB3) npenocrasistorces
B (hopMax, aJanTHPOBAHHBIX K OTPAHUYEHUSIM HX 3JOPOBBS M BOCTIPUATHS HHPOPMALIUH:

Jnist U1 ¢ HapyIIEHUSIMU 3PCHUS:

— B TIe4aTHOM (popMe yBEITMUYCHHBIM MIPHUPTOM,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA,

— B (hopme ayauodaiina,

— B re4atHoi (opme Ha s3bike bpaits.

JIiig UL ¢ HapyUIIeHUsIMH CTyXa:

— B [1e4aTHOM (opme,

— B popMe IEKTPOHHOTO IOKYMEHTA.

JUist 1 ¢ HapyIIEHUSIMH OTIOPHO-JIBUTATEJILHOTO amapara:

— B IIeYaTHOU opme,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA,

— B (hopme ayauodaiina.

JIaHHBIN TIepeyeHb MOXET OBbIThb KOHKPETH3HPOBAH B 3aBUCHUMOCTH OT KOHTHHICHTA
oOyyJaronuxcs.

3. Odpa3oBaTejibHbIe TEXHOJOIMH, NPHMeHsieMble NPH OCBOCHHUH IUCHMILIHHBI
(Moxys)

B xogme wu3ydeHus [AUCHMIUIMHBI TNPEAYCMOTPEHO HCIOJIb30BAHHWE TEXHOJIOTMH
npoOJIeMHOTO OO0y4YEeHHMS, BBINOJIHEHUE CTYACHTaMU JaOOpaTOpPHBIX paboT B MalbIX TpyImmax,
caMoCTOsITeNIbHas paboTa CTYICHTOB.

KoMneTeHTHOCTHBII MOAX0J B paMKax MpPernoJaBaHus IUCIMIUIMHBI pealn3yeTcs B
UCIOJIb30BAHUM HMHTEPAKTUBHBIX TEXHOJOIMH M AKTUBHBIX METOJOB (IIpOOJEeMHAas JEeKIUs,
paboTa B MaJbIX rpyIIax) B COUETAHUU C BHEAYTUTOPHOM paboOTOM.

NHpopManlMOHHbIE  TEXHOJOTMM, MPHUMEHSAEMBbIE IpPH HU3YyYEHUM JAUCLUILIUHBL
UCTOJb30BaHUE  HMH(OPMAIIMOHHBIX  PECypCcoOB,  JOCTYNHBIX B HH(OPMALUOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTh IHTepHeT.

AnantuBHbIe 00pa30BaTEbHBIE TEXHOIOTHH, TPUMEHSIEMbIC TIPU U3yUYEHUH TUCIUTUTUHBI
— U JMIl C OIPaHMYEHHBIMM BO3MOXKHOCTSMH 3JI0POBbsI NPEAyCMOTPEHA OpraHU3aLHsl
KOHCYJIbTallU! C UCIIOJIb30BAHUEM JICKTPOHHOM IIOYTHI.

4. OueHouyHble CcpeAcTBAa IS TeKyHIero KOHTPOJS  YCIeBaeMOCTH M
MPOMEKYTOYHOM aTTeCTAMHU

OueHoYHBIE cpeAcTBAa MNpPEAHA3HAYEHBI JJISI KOHTPOJISI W OLEHKH O00pa3oBaTeIbHBIX
JOCTIDKEHUH 00yJaromuxcs, OCBOMBIIMX IMpOrpaMMy Y4eOHOW IUCHMILIMHBI «MeMOpaHHas
NIEKTPOXUMHUS 1 MEMOpPAaHHBIE MaTEPHAIbl HOBBIX TTOKOJICHUI».

OreHOUHBIE CPECTBA BKIIOYACT KOHTPOJIbHBIE MaTepHalbl U MPOBEACHUS TeKYIero
KOHTPOJIA B (hopMe BOIMPOCOB JUIsl YCTHOTO OIMpPOCa, TECTOBBIX PabOT, KOHTPOJLHBIX PaboT,
KOHTPOJIBHBIX BOMPOCOB K J1TaOOpaTOPHBIM paboTaM, U MPOMEKYTOUHOI aTTecTauuu B Gopme
BOITPOCOB K 3a4€Ty U K3aMEHY.

CTpyKTypa OLlEHOYHBIX CPEACTB /sl TeKylleil i MPOMeKyTOYHOM aTTecTalluu

Kon u HanmeHoBaHue HaumeHoBaHME OLIEHOYHOTO CPECTBA
PesynbraTel 00yueHuns

MHIMKATOpa . IIpomexyTounas
p (B cootBeTcTBHM C 1I. 1.4) Texymuii KOHTPOJIb P Y

n/m
(B cootBeTcTBHH C 1. 1.4) aTTecTanus




UIIK-1.1. Bribupaer
JKCICPUMCHTANBHBIC |
PacYeTHO-TEOPETHYCCKHE

3Haer 0COOEHHOCTH
QJICKTPOXUMHUYICCKOI'O
NOBCACHUS MeM6paH.

JlaboparopHnas pabora

Bonpoc Ha
sk3ameHe 1, 23, 24

METOBI pewenus | YMeeT akcnepuMeHTansHO | JlaboparopHas padora -
IOCTaBICHHOM  3a/aud, | OnpeneInTh
UCIHONB3Ys  JOCTIKEHHS | DJIEKTPOXUMHUUECKUE
COBpEMEHHOU XapaKTCPUCTHKHU
XUMHYECKOH HayKH, MW | HOHOOOMEHHBIX MEMOpaH.
UCXO0Js M3 HMMerluxcs, | Bnaneer ocHOBHBIMH | JlaGopaTopHas paboTa Bormpoc Ha
MaTepHhalbHbIX, MOHSITUSMU u | Tect JK3aMeHe 1, 6
MH()OPMAIIHOHHBIX U | TEPMUHOJIOTHEN B 00J1aCTH
BPEMEHHBIX PECYPCOB. MeMOpaHHOM
INEKTPOXHUMHUH.
3Haer Mertonbl | JlabopaTopHas pabora Bormpoc Ha
WCCIIeTOBAHUS sK3ameHe §-18
HIIK-1.2. Hcmonb3yer
MOHOOOMEHHBIX MEMOpaH.
COBpPEMEHHOE  (DU3HKO-
Ymeer ucnonp3oBath | JlJabopatopnas pabora Bomnpoc Ha
XUMHYECKOE
COBPEMEHHOE ¢usmKo- JK3aMeHe 3-5
o0opyoBaHue JUIS
XUMHYECKOE
MOy YCHUS u
o0opyoBaHue JUISt
UHTEPIPETANUU
UCCIICIOBAHHS CTPYKTYPHI
JIOCTOBEPHBIX N
U CBOWCTB MeMOpaHHBIX
pe3yJbTaToB
MaTepuaioB
UCCIIeI0BaHMUS B
N Bnageer JlaGoparopnast pabota Bormpoc Ha
BBIOpaHHOM obnacTu
MPEICTaBICHUSIMHI 0 JK3ameHe 28, 29
XUMHH.
SBJICHUSIX  MepeHoca B

MEMOpPaHHBIX CUCTEMaX.

3Haer  TpeOoBaHUS K
MeMOpaHaM  pa3JIMYHOTO
L[EJICBOTO HA3HAYCHMUSI.

JlaGoparopnast pabota
Tect

Bomnpoc Ha
JK3aMeHe 6, 7

Ymeer npoBoauTh | JlaboparopHas pabota _
UIIK-3.1. AHanu3upyeT U | KpUTHYECKHUH aHaJIu3
o0o0miaer  pe3yibTaThl | Pe3yJIbTaTOB
MH()OpPMaLMOHHOTO 9KCIEPUMEHTAIILHBIX
MOMCKa 10  TEMAaTHKE | UCCIEOBaHUH CTPYKTYpHI
UCCIIEI0BaHUS B | M CBOWCTB MeMOpaH.
BbIOpaHHOM obnactu | Brageer  crocoOHOCThO | JlaGoparopHas pabora _
XUMUH. 00001aTh pe3ynbTaThl
MHPOPMAIMOHHOTO
MOUCKAa IO CTPYKType H
CBOWCTBaM
MOHOOOMEHHBIX MEMOpaH.
3Haer obnactu | JlaGopatopnas pabota Bormpoc Ha
NPUMEHEHUS] MEMOpaHHBIX sKk3ameHe 7, 19
MaTepuaoB.
Ymeer untTepnperupoBath | JlabopaTopHas paboTa _
HOJTyYEHHBIE
9KCIIEPUMEHTAIILHBIC
UIIK-3.2. OneHuBaeT | pe3ysbTaThl u
HEPCIIEKTHBbI (hopmyIMpoBaTH
MPaKTHIECKOTO 3aKIFOYCHUST M BBIBOJBI C
NPUMEHEHHUS PE3yNIbTaTOB | UCIOIb30BaHHEM
HUP wu HHWOKP 1w | nturepaTypHBIX JaHHBIX.
npojo/bKkeHust pabor B | Bmageer HaBsikamm 1o | JlaGopaTtopHas paGorta Bompoc nHa
3NEKTPOXHMUHI WM | pe3yJbTaram JK3aMeHe 7
CMEXHBIX HayKax. 9KCTIIEPUMEHTAIBHBIX
HUCCIIEJOBAHUM OII€HUBATh
HEPCTIEKTHBBI
NPaKTHYECKOTO
UCIIONIb30BaHMUsI MeMOpaH
B IIEKTPOXUMHUUCCKHX

Ipoueccax.




TunoBble KOHTPOJIbHbIE 32JaHUS MM MHbIE MAaTepPUAJIbI, HEOOX0AMMBIE /IJIS OLlEHKH
3HAHMH, YMEHHUI1, HABHIKOB H (MJIH) ONBITA AeSTeIbHOCTH, XapaKTePU3YIOIINX 3TANbI
¢dopmMupoBaHusI KOMIIETEHIMH B Npoliecce 0CBOEHHUsI 00Pa30BaTeJIbHOM MPOrpaMMBbl

Bomnpocel k yctHoMy onpocy 1o TeMe 1 «Kinaccupukanusi 1 CHHTE3 MeMOpaH»

1. Kaxkue knaccudukamumn memOpaHn BbI 3HaeTe?

2. Kakwue peakuuu UCTIONB3YIOTCS PU CUHTE3€ MeMOpaH?

3. Kaxk mosryuuTs mopucteie MeMOpaHbI?

4. UYem omIMyalOTCs HOHOOOMEHHbIE MeEMOpaHbl OT  yJIbTpaQUIbTPALIMOHHBIX
00paTHOOCMOTHYECKHX MeMOpaH?

5. Kakoe neneBoe Ha3HaYeHHE HOHOOOMEHHBIX MEMOpaH?

Bonpocel Kk ycTHOMY onpocy 1o TteMe 2 «O0J1acTH NpUMEHEeHUsI CHHTETHYeCKUX
HOHOOOMEHHBIX MeMOpaH»

Kaxkwue nporiieccel pa3aeneHus BEIEeCTB Bbl 3HaeTE?
UYem ornuaercs yabTpaduibTpanus oT 00paTHOro ocmoca?
st KakuX 1esie uCroyib3yeTcsl JIEKTPOANATN3?

bl

MEMOPaHHOTO 3JIeKTpoan3a?
5. B Kakux 3JIeKTPOXUMHUYECKUX CUCTEMaX MPUMEHSIOTCS HOHOOOMEHHbIE MEMOpaHbI?

Bonpockl Kk ycTHOMY onpocy 1o teMe 3 « JKCIepUMeHTaIbHbIe MeTOAbI H3y4YeHU I
CBOMCTB HOHOOOMEHHBIX MeMOpPaH

1. Kakue ¢puzmko-MexaHMUeCKHEe CBOMCTBA MEMOpaH BbI 3HaeTe?
2. Kakue meTonsl U3MEepeHHs CONPOTHUBICHUS MEMOpaH UCIOJIb3YIOTCS MPU ONpeAeTIeHUN
UX DJIEKTPONPOBOIHOCTH?
3. Kakue xapakrepuctuku A1 Ppy3noHHOIN MPOHUIIAEMOCTH MEMOpaH BbI 3HaeTe?
4. Kakum METOJ0M ONIPEACIISIOT MIEKTPOOCMOTHIECKYIO TPOHUIIAEMOCTh MeMOpaH?
5. Kak u3mepuTp 4ncio nepeHoca HOHOB?
Bomnpocsl k yecTHOMY onpocy 1o teme 4 «MoaupuuupoBanue MeMOpaH»
1. Kakue metoapl Moau@UIIMpOBaHUS MEMOpPaH BbI 3HaeTe?
2. Kakoga knaccudukanyst MoaAu(GUIUPYIOMUX KOMIOHEHTOB?
3. Kakue cBoiicTBa mpruoOpeTaroT MeMOpaHsbI 1Mocie Moau(pUITMpOBaHMS ?
4. Kax noxy4uuts rubpuaHbe MEMOpaHbI?
5. B  kakuX D3JEKTPOXMMHUYECKHUX CHCTEMax MPUMEHSAIOTCS  MOAU(UIIMPOBAHHBIE

MeMOpaHbI?

Tect mo Teme 5 «Ilonsipu3anoHHbIE SIBJEHUSA B JJIEKTPOMEeMOPAHHOM crcTEMe)

Kakne TpeOoBaHUS MpEeabsBISAIOTCS K MeMOpaHaMm, HCIOJIb3YEeMbIM B IPOLECCAX

1. IlpuunHO# BO3ZHUKHOBEHUS PEACTHLHOIO COCTOSHUS B 3JIEKTPOMEMOpPAHHOMN CHCTEME SIBIISICTCS:

PasHbvle YUcia nepeHoca UOHO8 8 pacmeope U Mmemopane
PA3HAsL KOHYEHMPayus pacmeopa no obe CmopoHvl MemMopaHvl
2. IlpuunHOW BO3pacTaHUsl TOKA BBHIIIE MPEACITBHOTO B AJIECKTPOMEMOpPAHHOW CHCTEME
ABJISACTCA:
CeNeKmu8HOCmb MeMOPAHbL
conpomugnenue MemopaHvl
Kamanumuieckoe oeticmaue yHKYUOHANbHBIX 2PYNN
3. Kak wu3MeHseTcs NpeIeNbHbII TOK C YBEIMYEHHUEM KOHLIEHTpAllUM pPACTBOpa B
3JIEKTPOMEMOpPaHHOU crucTeMe?
yeenuuusaemcs
VMeHbUaemcs
He U3MEHAemcsl



4. Tommmaa 1udGy3UOHHOTO CIIOS 3aBUCHUT OT:
0OMEHHOU eMKOCMU MeMOPAHbL
2UOPOOUHAMUYECKO20 PeAHCUMA 8 CUCmeMe
memnepamypul pacmeopa

5. Jlns pacueTa BETUYHMHBI IPEJEIBHOTO TOKA UCIIONIb3YETCSl ypaBHEHUE:!
Quxa
Ilupca
Hepncma

Bomnpocel k ycTHOMY onpocy 1o TeMe 6 «TeopeTudeckoe onucaHue 3JeKTPOMeMOPaAHHBIX
sIBJICHHI M XapaKTepHu3auus MeMOpan»

Kakwue cuibl 1eiicTBYIOT B 3iIeKTpoMeMOpaHHOM cucteme?

[Touemy wucnonb3yercs KOHLEMIUS CTPYKTYpHOH  HEOJHOPOJHOCTH  IMOJIMMEPHBIX

MOHOOOMEHHBIX MEMOpaH?

3. B dem ¢u3uYeCcKuii CMBICT MapaMeTPOB TEOPUH 000OIIEHHON MTPOBOIMMOCTH T€TEPOTCHHBIX
CHCTEM NPUMEHUTEIBHO K HOHOOOMEHHBIM MeMOpaHam?

4. KakuMmH ypaBHEHHUSIMU ONMCBIBAETCS B3aUMOCBSI3b 3JIEKTPOIPOBOJHOCTU U NU(DPy3HOHHOM
POHHUIIAEMOCTH MeMOpaH?

5. Kakue mozensHbIe TapaMeTphbl HCTIONB3YIOTCS IS XapaKTepu3auu MeMOopan?

N —

KoHTpoJibHBIE BONIPOCHI K JIa00paTOPHBIM padoTam

Jlabopamopnas paboma Nel

1. Kakue TpeGoBaHMs MPEIbSBIAIOTCS K MEMOpaHaM IS SJIEKTPOAHaIn3a?
2. YeM 371€KTpOIUANIN3 OTIMYACTCS OT MEMOPAHHOTO 3JIEKTPOIN3a?

3. Kakne MeMOpaHbI HCTIOIB3YIOTCS B TOTUTMBHBIX DJIEMEHTAX ?

4. Kak onieHuTh 3 (HEeKTUBHOCTH JIEKTPOMEMOPAHHOTO Tporiecca?

Jlabopamopnas paboma Ne2-4

Kak onpenenuts yaenbHy0 3J1eKTPOIPOBOHOCTE MEMOpPaHBI?

Kakue nuddy3nonHbie xapakTepuCTUKH MeMOpaH Bbl 3HaeTe?

3. Kakue cCymecTByloT METOIbl ONPEACIICHUS AIEKTPOOCMOTHYECKON MNPOHUIIAEMOCTH
MeMOpaHn?

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

N —

Jlabopamopnas paboma Ne5

1. YTto Takoe KOHLIEHTPAI[OHHA MOJIIpU3alis B MeMOpaHHOM cucteme?

2. 3anumute ypaBaeHue [lupca mis npenensHoro audy3unoHHOTO TOKA.

3 UeM oTIMYAIOTCS TOISPU3ALUOHHBIE KPUBBIE 3JIEKTPOIHON U 3JIEKTPOMEMOpaHHOM
CHUCTEMBI?

4. Kakue comnpspkeHHbIE 3()(PeKThI KOHIIEHTPAIIMOHHOH MOJIIPU3aIUY TPOSIBISIOTCS B
3JIEKTPOMEMOpPAaHHOU crucTeMe?

Jlabopamopnas paboma Ne6

1. Kakue BHeNIHHE U BHyTPEHHUE CHIIBI IEHCTBYIOT B AJIEKTPOMEMOpaHHOU crucTeme?

2. Kak OLeHHTh TJIOTHOCTh TOTOKAa HWOHOB B CTPYKTYPHO-HEOJIHOPOJHONW HOHOOOMEHHOM
memOpane?

3. Kak paccuntats kodbdumment guddysun B MeMOpaHe MO  JaHHBIM €€
AJIEKTPONPOBOIHOCTH?

4. Kaxkue MoaenbpHbIC TapaMeTPhl UCTIONIB3YIOTCS IS XapaKTepu3auu MeMOopan?

3ayeTHO-IK3aMeHAIHOHHBbIE MAaTepHaJbl Js MPOMEXYTOYHOI  aTTecTanuu
(3x3ameH/3a4eT)



1. Cnucok 6onpocog 011 n0020moeKu K IK3AMeHy

HNonoob6mennbie MeMOpanbl. Knaccudukanus u neineBoe Ha3HaYCHUE

Crioco0bl TosTyueHus MeMOpaH

CtpykTypHas opranuzanusi MeMOpaH

Ou3nyecKkue METOAbl UCCIIEOBAHNS CTPYKTYPBl HOHOOOMEHHBIX MeMOpaH

CocrosiHMEe HOHOB U BOJIBI B MEMOpaHax

MemOpaHHBIE€ TPOLIECCHI Pa3iesieHUs BEIIECTB.

O6nactu npuMeHeHus: MeMOpaH.

Ou3nKo-MeXaHU4YEeCKHe CBOMCTBA MEMOpAH M METObI UX ONpPEIesICHNUs

MexaHu3M JOHHAHOBCKOW COPOIMM 3JEKTPOIUTa M (POpMHUpPOBaHHE MEMOpPaHHOTO

MOTeHLMaza.

10. MeMOpaHHBIi TOTEHIIUA U METOJIBI €r0 H3MEPEHHS.

11. CeneKTHBHOCTH MEMOpPAH U CIIOCOOBI €€ OIICHKH.

12. Pacyer uncen nepenoca meroaoM J/1C.

13. DnexTpoMurpaimonsie U 3¢(HEKTUBHBIE YHCIIa IepeHoca.

14. {nddy3ust HEINEKTPOIUTOB U IIEKTPOIUTOB.

15. DxcnepumenTanbHOE onpeaeneHne audpy3nOHHBIX XapaKTePUCTHK MEMOpaH.

16. DneKkTponpoBOIHOCTE MEMOpPAH U BIUSIOIINE Ha Hee (PaKTOPHI.

17. DxcriepuMeHTaIbHbIE METOJABI ONpECNICHUsI AIEKTPONPOBOJAHOCTH Ha IOCTOSHHOM H
NEPEMEHHOM TOKaX.

18. ITepenoc Boabl yepe3 meMOpany. OCMOC U 3JIEKTPOOCMOC.

19. IlpoGieMa KOHLIEHTPUPOBAHHS IIEKTPOIUTOB.

20. Metoasr MoaudUIIMpOBaHUS MEMOpaH.

21. Knaccudukanus MoauduKaTopoB.

22. Komno3uTHbIE MEMOpPaHBI C HOH-3JICKTPOHHBIM MEXaHU3MOM MPOBOIMMOCTH.

23. Tonsipu3aliiOHHBIE SIBICHUS B 3JICKTPOMEMOPAHHOH cUCTEME.

24. BonbramnepHble XapaKTePUCTUKA MEMOPaHHOW CHCTEMBI.

25. IIpenenbHOE COCTOSTHUE.

26. ConpspxkeHable QD (PEKTh KOHIIEHTPAITMOHHON TTOJISIPU3AIUH.

27. CBepxnupeaenbHoe COCTOSIHHE. Juccounanus BOJIBI. Hapymenue
3JIEKTPOHENUTPATIBLHOCTH.

28. TeopeTnueckoe OMHCAHUE DIEKTPOMEMOpPAaHHBIX SBJICHUH. YpaBHEHUS JHMHEHHOU
HEPaBHOBECHOM TEPMOJIUHAMUKHU.

29. KoHrenius CTpyKTypHOI HEOJTHOPOJHOCTH HOHOOOMEHHBIX MEMOpPaH.

30. Xapakrepuzarusi MeMOpaH C ITOMOIIBI0 HA0Opa TPAaHCIIOPTHO-CTPYKTYPHBIX MTapaMeTPOB.

WX R WD —

3. Ilpumep dunema K IK3ameny

OI'BOY BO «KybaHckuit TOCy1apCTBEHHBI YHUBEPCUTETY
Kadenpa pusnueckoit xummn
Hanpasnenue noarorosku 04.04.01 - Xumus
20 -20  yu.rOon;
Jucuuninuna «MeMOpaHHas 3JIEKTPOXUMUS 1 MEMOpaHHbIE MaTepUabl HOBBIX MOKOJIEHUI

BK3AMEHAIIMOHHBII BUJIET Ne 1.

1. [Tonsipu3aniOHHBIE SIBICHUS B AJICKTPOMEMOpPAHHON CUCTEME.

2. OcobGeHHOCTH CTPYKTYPBI epPTOpUPOBaHHBIX MEMOpPaH.

3. DKcnepuMeHTaIbHbIE METO/IbI OIIPEIETICHHSI UHCE TEPeHOCa HOHOB B MOHOOOMEHHBIX
MeMOpaHax.

3aB. kadeapoii pusnaeckor XUMHUH N.B.®danuna



Kpurepun ouneHuBaHusi pe3yJbTATOB 00y4YeHHs

Ouenka Kputepun orieHuBaHus 10 SK3aMEHY
OIICHKY «OTJIMYHO» 3aCIy>KUBaeT CTYACHT, OCBOWBIIUN 3HAHUS,
yMEHHsI, KOMIETEHLMH W TEOpeTHYeCcKHil martepuan 0Oe3 mHpoOesnos;
Bhicokuii BBHITIOJTHUBIIHIA BCE 3aJlaHUsl, TPEIYyCMOTPEHHBIC yUYeOHBIM IUTAHOM Ha
BBICOKOM KauyeCTBEHHOM YpPOBHE; MpaKTUYECKHE HaBbIKU
YPOBEHb «5» N
(oTmumo) po(hecCHOHALHOTO MPUMEHEHHSI OCBOCHHBIX 3HAHUN C(OPMHUPOBAHEI.
CtyaeHT CcBOOOAHO BIAJAECET TEOPETUUYECKHM MaTepHalioM, 3HAaeT
KJaccupuKanuioo MeMmMOpaH, CHocoObl HMX TIONYYEHHUS U METOMbI
UCCJIEIOBAHMSI, BIIAJICET TEOPETUYECKUMHU TNPEJCTABICHUAMH O
poleccax NepeHoca B HOHOOOMEHHBIX MeMOpaHax.
OLICHKY «XOpOIIO» 3acly>KMBAaeT CTYAEHT, MPAaKTHUYECKU MOJHOCTHIO
OCBOMBIIMN 3HAHUSA, YMEHHS, KOMIETCHIIMH U TEOPETUYCCKUI
Cpennnit MaTepuai, y4deOHble 3aJaHUsi HE OLICHEHbl MaKCHUMAaJbHBIM YHCIOM
YPOBEHB «4» 0a/IoB, B OCHOBHOM C(OPMHUPOBAN MPaKTUYECKUE HaBBIKA. CTyIEHT
(xopor110) XOpOILIO  BJaJeeT TEOPETHUYECKUM MaTepuaioM, 3HAaeT METOJbI
UCCIICIOBaHUsSI MeMOpaH U HMEeT TMPEACTaBICHHE O MpoIeccax
nepeHoca B MEMOpaHHBIX CHCTEMaX, CIOCOOEH CIPaBUTHCSA C OTBETOM
IPY HE3HAYUTEBHOMN MOMOIIIM CO CTOPOHBI IPETIOIaBaTeIsl.
OLICHKY «YJOBJIETBOPUTEIHHO» 3aCIy>KMBaeT CTYACHT, YacTHUYHO C
npoOelaMd  OCBOMBINUN  3HAHUS, YMEHHUS, KOMIIETCHIUHU U
[Toporossiii TEOPETHUECKUI MaTepuall, MHOTHE Yy4eOHble 3aJaHus Ju00 He
YPOBEHB «3» BBITIOJHIJI, JIMOO OHU OIEHEHBl YHUCIOM OauioB ONU3KUM K
(yooBineTBOpUTE | MHHMMAaJIbHOMY, HEKOTOPBIE IPAKTUYECKHE HABBIKK HE CPOPMUPOBAHBI.
JIBHO) CTyAeHT 3HAaeT TEPMHHOJIOTHIO, KiaccuHKamuioo MeMmMOpaH, OIHAKO
II0X0 pa3dupaercss B MEMOpPAaHHOW SJIEKTPOXHUMHH, C TPYJIOM
CIPABIISIETCSl C OTBETAMH Ha BOMPOCHI MPH CYMIECTBEHHOW MOMOIIU CO
CTOPOHBI MPEMOo1aBaTENsl.
OIICHKY «HEYOBIIETBOPUTEITHHO» 3aCITy)KHBACT CTYICHT, HE OCBOUBIIUI
. | 3HaHMS, YMEHHUS, KOMIIETEHIUU U TEOPETHUUYECKUN Marepuall, yueOHbIe
MuHuMaTBHBIN
yPOBCHD 2 3a/laHdsl HE BBIMOJHIII, TPAKTHYECKHE HABBIKK HE CPOPMHUPOBAHBI.
(HeyZOBTETBOPH CtymeHT He CHmocoOeH OXapakTepU30BaTh AJIEKTPOMEMOpaHHYIO
TenbHO) CHUCTEMY JaXe C TIOMOIIbIO TMpernojaBaTesii H IUIOXO BIaJeeT
TEOPETHUYECKUM MaTepranioM (HAOJIOAAIOTCSA CYIIECCTBEHHBIE OLTUOKU
pu 00CYX/IeHUH 0a30BbIX MOHSATHH).
OneHouyHBIC CpEACTBA [UIsl WHBAIUAOB M JHUI[ C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMH

3I0POBBSI BEIOUPAIOTCS C YUETOM MX MHAMBUAYAIbHBIX MCUXO(DU3MUECKUX OCOOCHHOCTEH.

— Ipu HCOGXOI[I/IMOCTI/I HHBaJIJaM MW JiMaM C OrpaHHUYCHHBIMHU BO3MOXKXHOCTAMU

3A0POBEA NMPEAOCTABIIACTCA JOIMOJIHUTEIIEHOC BPpEMSA JIA IMIOATOTOBKH OTBETA HA DK3aMCHE,

— IIPU TPOBEJICHUH TPOLEAYPHl OLICHUBAHUS PE3YJIbTATOB 00YyUEHUS] HHBAINIOB M JIMIL C

OIrpaHUYC€HHBIMHA BO3MOXXHOCTAMU 3J0POBbA MPEAYCMATPUBACTCA HCIIOJIB30BaAHNC TCXHUYCCKUX
CpeacTsB, HGO6XO,Z[I/IMBIX UM B CBA3U C UX UHIUBUAYAJIbHBIMU OCO6€HHOCTHMH;

— IIpu HCO6XO)II/IMOCTI/I JJIA o6yqa}0m1/1xc;1 C OIr'paHUYCHHBIMHU BO3MOXHOCTAMU 310POBbA

U MHBAJIWAOB TNpOIEaypa OICHUBAHUS pE3YyJbTaTOB OOYYEHUS MO JUCLHUIUIMHE MOXKET
IIPOBOJUTHCS B HECKOJIBKO OTAIOB.

[Ipouenypa oleHUBaHUSI Pe3yabTATOB OOYYECHUS WHBAIUAOB U JIMI[ C OTPAHHMYECHHBIMH

BO3MOXXHOCTSIMH  3JIOPOBbsSI 10 JTUCHHIUIHHE (MOMYJIIO) TIPEAyCMATPHBACT TPEAOCTABICHHE
uHpopmanuu B (opMax, aZaNTUPOBAHHBIX K OrPAaHHMYEHHUSIM HMX 370POBbS U BOCTIPHUSITHA
uHpOpMaIUu:

JList AL ¢ HapyLIEHUAMU 3PEHMUS:
— B TIeYaTHOU (popMe yBEITUUCHHBIM MIPHUPTOM,




— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JIist AL ¢ HapyLIEHUAMHU ClIyXa:

— B IIeYaTHOU opme,

— B popMe IEKTPOHHOTO TIOKYMEHTA.

JIJ1st TUT ¢ HApyIICHUSIMH OTIOPHO-/IBUTATEILHOTO amiapara:

— B I1e4aTHOM (opme,

— B (popMe PIEKTPOHHOTO TOKYMEHTA.

JIaHHBIN TepeyeHb MOXET OBbITh KOHKPETH3HPOBAH B 3aBUCHUMOCTH OT KOHTHHICHTA
oOyyJaronuxcs.

5. IlepeveHb y4eOHOI JuTepaTypbl, HHPOPMANMOHHBIX PeCYpPCOB H T€XHOJIOTHil
5.1. YueOHas mureparypa

1. Kononenko H.A., lemuna O.A., Jloza H.B., ®anuna 1U.B., kupckas C.A.
MemOpaHHas 3JeKTPOXUMUS: yueOHoe mocobue. 2-e u3., uctp. u nom. Kpacnonap,
Ky6I'Y, 2017. 290 c.

2. Jamackun B.b., [Tetpuit O.A., lHlupnuna I'.A. Dnextpoxumusi: yaeOHOE mocodue st
CTYJICHTOB, 00YYaIOIINXCS IO HAMPABJICHHUIO TOATOTOBKH «XuMmus». Cro.: Jlanb. 2015. 2
mt. (0.04). https://e.lanbook.com/book/58166#authors

3. MemOpanbl 1 MeMmOpaHHbIEe TexHoJoruH, moa pea. A.b. fpocmaBueBa, — M.: Hayka,
2013. 611 c. http://biblioclub.ru/index.php?page=book red&id=468334&sr=1

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

5.2. llepuoanyeckasi JuTEpaTypa

1. Ycnexu XUMUU - POCCUMCKHI HAy4YHBIH KypHaJ, MyOIUKYIOIUI 0030pHbIE CTaThU MO
aKTyaJbHBIM IPOOJIEMaM XUMHH U CMEXKHBIX HayK.

2. DJEeKTpOXUMHS — OJIMH U3 KPYNHEHIINX POCCHUICKMX HAy4HBIX JKYpHAJOB,
OTPAKAIOIIUX OCHOBHBIC JOCTHXKEHHMsS B OOJACTH AJIEKTPOXMMUH, IyOJUKYIOIINH paloThl,
MOCBSIIEHHBIE aKTyaJIbHBIM BOIPOCAM 3JIEKTPOXUMHUH.

3. MemMOpansl W MeMOpaHHBICE TEXHOJOTUM - POCCHHCKHI HAYYHBIM IKypHAal,
nyOJIMKYIOIIMKA CTaTbd MO OCHOBHBIM IpOoOJIeMaM IOJy4eHHUS U HCCIeOBaHHsS MeMOpaH H
Pa3BUTHS BOKHEUIIIUX HANPABICHUI MEMOPAHHBIX TEXHOJIOTHH.

4. XKypnan ¢usnyeckod XUMHH — OJUH M3 KPYHNHEWIIMX POCCHMCKUX Hay4HBIX
KYPHAJIOB, OTPa)KAIOUIMX OCHOBHBIC HANpaBJICHUS PA3BUTHUA XUMHHM, ITyOIMKYIOLMHA paboThI,
NOCBALIEHHBIE aKTyaJIbHBIM OOIIMM BOIPOCaM XUMHH M MpoOiieMaM, BOZHUKAIOIIUM Ha CTBIKE
Pa3IUYHBIX Pa3eiIOB XMMHUH, a TAK)KE HA TPAHMIIAX XUMUU U CMEKHBIX C HEW HayK.

5.3. UnHTepHeT-pecypchbl, B TOM 4YHCJe COBPeMeHHble MNpodeccHOHATbHbIE (a3bl
JAHHBIX U HH(POPMALMOHHBIE CIIPABOYHbIE CHCTEMbI

JIeKTPOHHO-0u0IMoTeuHbIe cucTeMbl (IBC):

1. DBC «IOPAMWT» https://urait.ru/

2. DBC «YHUBEPCUTETCKA I BUBJINOTEKA OHJIAMH» www.biblioclub.ru
3. OBC «BOOK.ru» https://www.book.ru
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. OBC «ZNANIUM.COM» www.znanium.com
. OBC «JIAHb» https://e.lanbook.com
IIpodeccuonanbHbie 6a3b1 JAHHBIX:
1. Hayunas snextponnas oubnunoreka (HObB) http://www.elibrary.ru/
2. TIomHOTEKCTOBBIE ApXUBBI BEAYILIUX 3alla{HbIX HAYYHBIX XKYpHaI0B Ha Poccuiickoin
maTdopme HayuHbIX KypHaaoB HOMKOH http://archive.neicon.ru
3. HauwmonanbHas »snekTpoHHass OMOIMOTEKa (JOCTYN K DJIEKTPOHHOM OHOIHOTEKe
nucceptaruii Poccutickoit rocynapcrBenHou oubamnorexu (PI'B) https://rusneb.ru/




Pecypcol cB00OIHOTO 10CTYyHA:

1. TlomHbIe TEKCTHI KaHAACKUX AuccepTamuii http://www.nlc-bnc.ca/thesescanada/

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

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

4. Enunas kosutekius nudpoBbIx o0pa3oBaTenbHBIX pecypcoB http://school-
collection.edu.ru/ .

CoOcTBeHHBbIE 3JIEKTPOHHBIE 00pa3oBaTe/ibHbIEe U MH(POPMAIIMOHHBbIE PeCYPCHI

KyoI'Y:

1. Cpena MOAYyJIBLHOTO TUHAMUYECKOTO 00yueHus http://moodle.kubsu.ru

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

3. bubanoreka nHGOPMAIIMOHHBIX pecypcoB Kadeapbl HH(POPMAITMOHHBIX
00pa3oBaTeNbHBIX TeXHONIOTUH http://mschool.kubsu.ru;

4. DOnexktpoHHbIi apxuB qokyMeHTOB KyOI'Y _http://docspace.kubsu.ru/

6. MeTtoguyeckue ykazaHusi A OOy4YalOUIUXCH 10 OCBOCHMIO IMCHUILIMHBI
(Moxys)

VYcnemHoe wu3yuyeHHe IUCHUIUIMHBI «MemOpaHHas SJIEKTPOXUMHS U MeMOpaHHBIE
MaTepuaiabl HOBBIX TOKOJCHHIT» TpeOyeT OT CTYACHTOB PETYJSPHOTO MOCEIICHUS JICKIIHIA,
BBITIOJTHEHHSI TECTOBBIX MPOBEPOUYHBIX PaOOT, BHINOJHEHHUS U 3aUIUTHI JAOOPATOPHBIX PadOT,
O3HAKOMJICHHS C OCHOBHOM U JTONOJIHUTEIBHON PEKOMEHIYEMOM JIUTEPATYPOU.

[Ipu MOATOTOBKE K JIGKIIMOHHOMY 3aHSATHUIO CTYJIEHTaM PEKOMEHIYeTCs:

1) mpocMOTpeTh 3amucu TPEbIIyIIeHd JEKIMH W BOCCTAHOBHTH B MaMATH pPaHEE
M3Y4YEeHHBIN MaTepual;

2) 6eryio MPOCMOTPETh MaTepuasl MPEACTOSIIEH JIEKIUHU, C LEeNbI0 JYYIIero YCBOCHHUS
HOBOT'O MaTepHara;

3) caMOCTOSITeNIbHO MPOPadOTaTh OTIAEIbHBIE (PPArMEHTHI TEMBI MIPOIUION JIEKIIUU, ECITN
3TO HEOOXOINMO.

[Ipy KOHCHEKTUPOBAHWU JIEKIIMOHHOTO MaTepuana CTYISHTaM HYXKHO CTPEMHUTHCS
KpaTKO, CXEMaTH4YHO, IOCJIEAOBATEIbHO W JIOTHYHO (PUKCUPOBATH OCHOBHBIE MOJIOKECHMUS,
BBIBOJIbI, 00001IeHUsT U POPMYITUPOBKH, HE TBITASCH 3alMCaTh BECh MPEIMOIaBaeMblii MaTepHral
JIOCIIOBHO.

ITpu DOATOTOBKE K 1a00paTOPHOMY 3aHITHIO PEKOMEH/IyeTCs:

1) BHUMATENbHO H3YYUTh MaTepHall MPEACTosAlIed pabOThl M COCTaBUThH IUIAH €€
BBITIOJTHEHHUS;

2) yAenuTh MOBBIIIEHHOE BHUMaHHE 3KCIIEPUMEHTAIBHBIM OCOOCHHOCTSIM MPEACTOSIICH
paboThI (MCHOIB3yEMBIM PEAKTHBAM M 000PYIOBaHMIO, @ TAK)KE TEXHUKE PAOOTHI C HUMH);

Bremmonnsate 1abopaTopHyio paboTy HEOOXOAMMO aKKypaTHO | TOCIEI0BATENIbHO,
OTpakasi BCE €€ OCHOBHBIE OJTambl B J1a0OpaTOpHOM >KypHamne. [lis ycCnemrHoW 3amiuThl
nabopaTopHOM pabOTBI HEOOXOAUMO TINATEIBLHO W3YYHWTh JIGKIIMOHHBIA U, €CIH JTO
HE00X0IUMO, TOTIOTHUTEIHHBIA TEOPETUICCKUI MaTepHall 1Mo TeMe padoThl, a TAKKE MPaBUIHHO
3aMoJIHUTE JIA0OPATOPHBIA KypHaJ, CIACIaB BCE HEOOXOIMMBIC pacdyeThl W CHOPMYIHPOBAB
BBIBO/JIBI 110 TIPOICTIAaHHON paboTe.

BrimoHenue 1abopatopHbix paboT

JlaboparopHbie pabOTHI BBHIMOIHIIOTCS OOYYAIOIIMMUCS B MabIX rpynmnax (00brdHO 2-3
yenoBeka). B Havasle Kypca TpOBOJIUTCS WHCTPYKTaX MO TEXHUKE O€30MacHOCTH PabOTHI B
XUMHUYECKOH J1TabOpaTOpUM U COCTaBIsieTCS TpadUK BBIMOJHEHHUS J1a00OpPaTOPHBIX padoT.
BrimonHenue 1abopatopHOit paboTHl BKIIFOYAET B C€0s CIACAYIOIINE ITAITbI:

1) HOArOTOBUTENBHBIN 3TAl (CaMOCTOATENIbHAS paboTa CTYJCHTOB);




2) mosydeHue JOMyCKa K BBIMOJHEHHUIO SKCIEPUMEHTAIIBHOW 4YacTH J1abopaTopHOM
paboThl (KOHTaKTHAs paboTa C MpenoiaBaTeieM KaK 0l MajIon TPyTIbl);

3) BBINOJIHEHHE SKCIEPUMEHTAIBHOM YacTH J1abopaToOpHOM pabOThl MOJ KOHTPOJIEM
MpernoaaBaTes;

4) aHayMW3 TMOJIyYEHHBIX pe3yibTaToOB, (POPMYIUPOBKA BHIBOJA M MOATOTOBKA K 3alUTE
1ab0paTopHOI pabOTHI (MOXKET BBIOJHATHCS KaK CAMOCTOSTEIbHAS padoTa CTyIeHTa I0Ma, HIIN
MOJI KOHTPOJIEM MpernojaBaTelii B TE€UCHUE BPEMEHHU, BBIJCICHHOTO Ha JabopaTopHbIe padOThI
WIH B X0JI¢ THOW KOHTaKTHOU paboThI C MPeIo1aBaTeiem);

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

[Tocne BBIMONHEHUS BCEX 3TUX ITAIOB JIAOOpaTopHasi paboTa CUNTACTCS BHIIIOJIHEHHOM.

IHoaroroBuTeIbHBIN 3TAN

Ilepen 3ansTueM oOyyarOmMMcs HEOOXOAWMO TOATOTOBUTCA K  BBIIOJIHEHHUIO
nabopaTtopHoii  paboThl. Teoperwyeckas TMOATOTOBKA HEOOXOAWUMA JJIsi  TIPOBEICHHS
HKCIIEPUMEHTA U JOJDKHA MPOBOAMTHCS OOYUYAIOIMIMMUCS B MOPSAKE CAMOCTOSTENLHOU pabOTHI.
Ee cnemyer HaumHaTh BHUMATEIBHBIM pPa300poM pPYKOBOJACTBA K JIabOpaTOpHOM paboTe.
Teoperuueckass TOArOTOBKA 3aBEPILACTCS IPEIBAPUTEIBHBIM COCTABJICHHEM OTYeTa B
71a00pPaTOPHOM >KypHAJIE CO CJIETYIOIIHUM MOPSIKOM 3aMUCeii:

Ha3zBanue pa0GoThbI.

[ens paboThI.

ObopynoBanue.

Xona paboThl, KOTOPBIM B TOM YHCII€ BKIIOYAET PUCYHKH, CXEMBbI, TaOJIUIbI, OCHOBHbIE
dbopMyIBl ISl ONpENENCHUs BEIUYHMH, a TakKe pacdyeTHble (GOpMyIbl i OmpeaeieHus
MOTPEIIHOCTEH U3MEPSEMBIX BEIIUYHUH.

ITosryyeHnne 1onycka K BHIIOJIHEHHUIO IKCIIEPUMEHTAJILHON YacTH J1a00paTopHOil
padoThbI

[Tpuctynas k mabopatopHbM paboTaM, HEOOXOAMMO MOJIYYHUTh Yy JabopaHTa MPUOOPHI,
TpeOyemble Ui BBINOJIHEHUs paboThl. Pa3oOpaThcs B Ha3HAUEHUU MaTEpUAJIOB, XUMHUYECKON
1ocyibl, MPUOOPOB W TPUHAAIECKHOCTEH B COOTBETCTBHUM C HMX TEXHHUYECKUMHU JIaHHBIMU.
[TosryuuTh HOMYyCK K BHINOJHEHHIO JJAOOpaTOpHOM paboThl y mpenoaaBaTens. JJomyck cTyaeHTb
NOJy4yaloT B pe3yjbTaTe YCTHOTO ONpOca IMpernojaBaTesieM O TOpPSAKE BBITOJHEHHS
SKCTIEPUMEHTA, MPEyCMOTPEHHOTO JaHHOU J1TabopaTOpHOU paboTOM.

BbinoJ/iHeHHe IKCIIEPUMEHTAJIBHOM YacTH J1a00paTOPHON padoThbl MO KOHTPOJIEM
npenojgaBartes

3arem oOyuaronMecs: BBIIOJIHIIOT AKCIEPUMEHTAIBHBINA 3Tal J1adopaTopHOi paboTHI, B
X0JIe¢ KOTOPOTO 3aIlMCHhIBAIOTCS BCE M3MEpPEHHBbIE BEIMUYMHBI C O0SA3aTEIbHBIM yKa3aHHEM HX
pa3mepHOCTH B J1abopaTopHbIil XypHasl. He nomyckaercsi MCHoJib30BaHMe Y€PHOBUKOB /I
3alMCH IKCIEePUMEHTAJIBHBIX JAaHHBIX, 3alMCh KApaHIAlIOM M HHbIe CIOCO0bI, Jaouiue
BO3MOKHOCTh KOPPEKTHPOBKH NMOJY4YeHHBIX pe3y/JbTaToB. B ciyuae, eciii B METOIMUYECKUX
yKa3aHUAX K JjabopaTopHOil paboTe MpemIoKEHbl TaOMUIBI WM IMa0JOH JUIsl  3alucHh
OKCMIEPUMEHTATBHBIX JAaHHBIX, TO 3aMOJHSIOTCS 3THU TaONHIbl Wik 1abiaoH. B wHOM ciydae
3aIKCh HKCIIEPUMEHTAIbHBIX TaHHBIX JENAeTCs CTYyIEHTOM B POU3BOJILHON (opMme.

[To oxOHYaHMU BBIOJHEHUS HKCIIEPUMEHTA CTYAEHTHI JOJDKHBI MPUBECTU CBOE pabouee
MECTO B MOPSAJOK U BBIMBITh UCTIOJB3yEMYIO XUMHUUYECKYIO nocyay. [locie atoro pabodyee mecto
CHaeTcs TMpernoJaBaTeNi0 WiId Ta0OpaHTy M B J1a0OpaTOPHBIM >KypHald CTYACHTa CTaBUTCS
OTMETKa O BBIMIOJHEHUHU HKCIEPUMEHTAJIbHOW YacTH JIabopaTOpHOW paboThl ¢ 00sS3aTelbHBIM
yKa3aHHEM JaThl €€ BBITOIHEHUSI.

AHAaJM3 N0JIy4YeHHBIX Pe3yJbTATOB U (pJOPMYJINPOBKA BHIBO/IOB

MoskeT BBITIOTHATHCS KaK CaMOCTOSTeNbHasl paboTa CTyAeHTa IoMa, WU 0] KOHTPOJIEM
npenojaBaTesisi B TeUeHHE BPEMEHH, BbIIEJICHHOTO Ha JabopaTtopHble paboThl WM B X0/1€ MHON
KOHTAaKTHOM paboTel ¢ mpenoaaBaresneM. CTyAEHTHI JOJDKHBI BBIIOJHUTH BCE HEOOXOAUMBIE
pacyeTbl COIJIACHO METOJMYECKHMM YKa3aHHUAM K BBIIOJHEHHIO JabopaTopHbiX pabor. B
71a00paTOPHOM XKYypHaJe NMPUBOAATCS BCE HEOOXOIMMBIE pAacyeThl C YKa3aHHEM pa3MEepHOCTEH



MOJlyYEHHBIX BEJIMYUH, a Takke Bce IpaUKd M PUCYHKH B COOTBETCTBUU C TpeOOBaHUS
71a60paTOPHOTO MPAKTUKYMA.

B cnyuae, ecnu B xone nabopaTopHOW pabOThl MMEET MECTO MPOTEKaHWE XUMUYECKUX
peakuuii, Bce OHM JOJDKHBI OBITH 3amucaHbl B JTAOOPATOPHOM >KypHaje B MOJEKYJISIPHOM,
MOJIHOM UOHHOM U COKPAlIeHHOM MOHHOM BHJIE.

Jlanee Ha OCHOBAHHH TMOJIYYCHHBIX PE3yJbTATOB CTYACHTHI TOJDKHBI C(HOPMYITHPOBATH U
3anucaTth BBIBOJ, KOTOPBIM JI0JKEH ObITh COTJIACOBAH C 3asBJIEHHBIMH LIEJSIMU W/WIIW 3a7ja4aMu
nabopaTopHoil pabGoTbl. BpIBOA 1OMKEH coxepkaTh HEOOXOAMMYIO  KOJIMYECTBEHHYIO
nHdOpMaIHIO.

[Ipy moOAroTOBKE K 3amMTe JIAOOPATOPHOW pPabOThI HEOOXOAWMO OTBETUTh Ha
IPEJIOKEHHBIE KOHTPOJIbHBIE BOMPOCHL, KOTOpPbIE HMEIOTCS Mocie KakIoW JabopaTopHOH
pabotsl. Oco0oe BHUMaHHE B XOJAE TEOPETUYECKON MOJATOTOBKU JOJDKHO OBITH OOpallieHo Ha
MOHUMaHWe (U3MUECKOW CYIIHOCTH TMporecca(oB) H3IydalmUxXcs B xoae pabdoTer. s
CAMOKOHTPOJSI B KaXI0W paboTe TMpPHUBEACHBI KOHTPOJIBHBIE BOIMPOCH], HAa KOTOPBIC
oOyuyaromuiics 00s3aH JaTh Y€TKHUE, TIPABUIIbHBIE OTBETHI.

3amura JabopaTopHOii padoThI

3ammTa J1abopaTopHBIX padOT MPOUCXOIUT B BUAE coOECeI0OBaHUs C TIPEMoaBaTesieM 1Mo
nabopaTopHOil paboTe ¢ 00s3aTeNbHON MPOBEPKOM MperoaBaTeseM J1adopaTOpPHOTo KypHaja
ctyneHTa. Jlns ycmemHoW 3amuTthl JabopaTopHON paboThl CTYIAEHT AOKEH MPeIoCTaBUTh
1abopaToOpHBIN KypHal, OQOPMIICHHBIII B COOTBETCTBHH C YCTAHOBIIEHHBIMH TPEOOBAHHIMH,
BKJIIOYasl HAJIMYME OTMETKU O BBIMOJIHEHUH SKCIIEPUMEHTAILHOM YacTu paboThl. B xone ycTHOM
Oecenpl ¢ MperojaBaTesieM CTYACHT JOJDKEH IMPOJEMOHCTPHPOBATh 3HAHME LENed W 3a1ad
BBITIOJITHCHHONW paboThl, 3aKOHOB, KOTOpHIE JIe)KAaT B OCHOBE HAOJIOJAaeMbIX B X0J€ pabOTHI
SIBJICHUH, MPOJIEMOHCTPUPOBATh YMEHUE aHATU3UPOBATH MOMYyYEHHYIO MH(OPMAILUIO U JIeTaTh
Ha ee OCHOBE BBIBOJIbI. B 3TOM cityuae B 1a00paTOpHOM KypHajle Ha COOTBETCTBYIOIIEH paboTte
CTaBUTCS MOMETKA «3a4T€HO», POCIHCH MPENoaaBaTessl, IPUHSIBIIETO padoTy, U JaTa 3allUuThl
pabotsl. Ilocne storo maGoparopHas paboTa CUMTAeTCs BBITOJTHEHHOW. Jlomyckaercs 3ammra
1ab0paTOpHBIX PabOT MHAMBUAYATHHO WM B COCTABE MAIBIX TPYMI OOYYArOIIMXCSl, COBMECTHO
BBITMOJHABUINX JaHHYIO paldoTy.

CaMocTtosiTenpbHas paboTa HapsAy ¢ ayJUTOPHOW TPEACTABISCT OAHY M3 Ba)KHEUIINX
dbopm yuebHOTO TIporecca. CamocTosTeNnbHas paboTa — 3TO IUIaHUpyeMasi paboTa CTYJIEHTOB,
BBITIOJIHSIEMAs] TIO0 3aJaHUI0 M MPH METOAWYECKOM PYKOBOJCTBE IperojaBaTelisi, HO 0e3 ero
HermocpeAcTBeHHOTo ywactusa. CamocTosTenbHass paboTa mpeAaHa3Hau€Ha HE TOJBKO s
OBJIAJICHUS TIPEJICTABICHHON AUCIUIIUHON, HO U JUIsi JOPMUPOBAHUS HABBLIKOB PaOOTHI BOOOIIIE,
B y4eOHOH, Hay4dyHOH, MpodeCcCHOHATBLHON NeITebHOCTH, CIOCOOHOCTH MPUHHUMATh Ha ceOs
OTBETCTBEHHOCTh, CAMOCTOSITEIPHO PEIIaTh BO3HHUKAIOIINE MPOOIEMbI, HAXOIUTh TMPaBUILHBIC
pelIeHus U T.1I.

B ocBOGHMM NUCHMIUIMHBI MHBAUAAMH U JUIIAMHU C OTPAHUYCHHBIMU BO3MOXKHOCTSIMH
3I0pPOBBSl  OOJIBIIIOE 3HAYCHUE WMEET WHIWBHIyalbHas ydeOHas pabora (KOHCYIbTAIluU) —
JIOTIOJTHUTEILHOE pa3bsiCHEHNE Y4eOHOro MaTepHara.

WnauBuayanbHble KOHCYJIbTAlMM 10 TPEIMETY SBISAIOTCS BAXKHBIM  (PAKTOpPOM,
CIOCOOCTBYIONIUM HHIUBUIYaTU3alA O0yUEHUSI U YCTAHOBJICHHUIO BOCITUTATEILHOTO KOHTAKTa
MEXIy NpernojaBaTesieM W OO0y4arolmMMCs HWHBJIWIOM WM JIUIOM C OrPaHUYCHHBIMU
BO3MOXHOCTSIMH 3JI0POBBSL.

7. MaTepuajibHO-TeXHUYeCKOe o0ecrneyeHue 1Mo AuCuuIanae (MoayJi0)

HanmeHoBaHUe criennaibHBIX OCHaIIEHHOCTD CIIEIUAIBHBIX TOMEIICHUH [epeyeHb MMIIEH3HOHHOTO
MMOMEIIECHUH MIPOTPaMMHOTO

obecrieueHus

Y4eOHbie ayIUTOPUN st | MeGenb: yaeOHas Mmebenn Microsoft Windows;

MIPOBENCHUS 3aHsATHA | TeXHUUeCKne CpelicTBa O0yUeHUS: Microsoft Office

JICKIMOHHOTO THIA 9KpaH, NPOEKTOP, KOMIBIOTEP

VYuebubie ayIuTOpUU st | MeGenb: yueOHast MmeOelb Microsoft Windows;

npoBeJeHUst  rpynnoBblXx W | TexHudeckue cpeacTBa 00yUeHUsL: Microsoft Office




WHAWBUAYAJIbHBIX

KOHCYHLTaHHﬁ, TEKYUICTO
KOHTpOJIsI U l'[pOMe)KyTO‘IHOﬁ
aTTCCTallun

OKpaH, IPOCKTOP, KOMIIBIOTEP

VYuebubie ayIuTOpUU JUIS
IIPOBECHUS 71a00paTOPHBIX
pabot (ayn. 345C)

Meobernb: yuebHas MeOeib

TexHUUECKUE CPeCTBA O0yUCHHUS:

MEPEHOCHOE MYJIBTUMEIUHHOE 000pYIOBaHHE
(HOYTOYK, IPOEKTOD).

ObopynoBanue: CTIEIUATN3UPOBAaHHAS
nabopaTopHasi MeOenb (CTONBI, CTYIbs, IKa(bI
IUII PEaKTHBOB WM OOOPYINOBaHUS, BBITSIKHEIC
mKadbl), CPeACTBA MOKAPHOW OE30MacHOCTH U
OKa3aHUsl IepBOM MEIWIIMHCKON  TIOMOIIIH,
XUMHYECKass ~ mocyaa ©  00OpyIoBaHHE,
CYIIMIBHBIN 1Kad, BEChl JlabopaTtopHbie — 1 mT,
BEChl AHANUTHYCCKHME — 2 IIT, TEPMOCTAT
BO3AYIIHBIHA — 1 mT, noHOMep-pH-meTp — 3 mT,
MEIIAJIKH MarHUTHbIE — 3 INT., H3MEPHUTENb
nummutanca E7-21 — 4 mT, MCTOYHHUK TOKa
uMIynbcHeI b5-50 — 3 mT, koHIyKTOMETP — 1
IIT, MyJITUMETPH! YHHBEPCAIHHBIE HACTOIBHBIC
- 5 IIIT; norenmocrat  AUTOLAB
PGSTAT302; TIK-3 IIT., XHUMHAYECKHE
PCaKTHBEIL.

Microsoft Windows;
Microsoft Office

Jns  caMmocTosiTeNnbHOW — pabOThl  OOYYaIOUIMXCS  HPEAYCMOTPEHBI  MMOMELICHHUS,
YKOMITICKTOBaHHBIC CIICIIHATN3UPOBAHHON MEOEIbI0, OCHAIIICHHBIC KOMITBIOTEPHOW TEXHUKOW C
BO3MOXXHOCTBIO TMOJKIIOUCHUS K ceTu «VHTepHeT» M o0ecredeHrneM OCTyIa B DIIEKTPOHHYIO
nH(})OPMaAMOHHO-00Pa30BaTENBHYIO CPEly YHHBEPCUTETA.

HanmenoBanue moMenieHud It

OcCHAIIEHHOCTh ITOMEIEHUIN IS

Tlepeuenp TUIIEH3MOHHOTO

CaMOCTOSITEIbHON pabOThI CaMOCTOATENFHON Pa0OTHI 00yUJaIOIINX CS MIPOrPaMMHOTO
0o0yJaromuxcs obecrieueHust
[Tomenienne s camocTosiTeNbHOM | Mebens: yaeOHas Mebens Microsoft Windows;

paboTsl o0yyaromuxcs (IUTaIBHBIN
3an HaygHolt 6nbmmoTekn)

KOMITBIOTEPHBIE CTOJIbI

Ob6opynoBaHue: KOMIIBIOTEPHAS TEXHUKA C
MNOJKJIFOYCHHEM K MH()OpPMAauOHHO-
KOMMYHHUKAIIMOHHOH cetn «MHTepHET» U
JIOCTYTIOM B AJIEKTPOHHYIO
UHPOPMAMOHHO-00Pa30BaTCIBHYIO CpEIy
0o0pa3oBaTeNbHON  OpraHu3anuM,  BeO-
Kamepsl, KOMMYHHUKAIMOHHOE
obopynoBaHue, oOecrmedynBaromee IOCTYI
K CETH MHTEpHET (IIPOBOIHOE COCIUHEHUE
U OecnpoBOIHOE  COEJAMHEHHE  II0
texHogorun Wi-Fi)

Kommnekr cnermuanusupoBanHor Mebenn: | Microsoft Office

ITomemieHue it caMOCTOSTEIIHLHOM
paboTsl ob0yuaromxcs (400c, 401c,
431c, 329¢)

KOMIIBIOTEPHBIC CTOJIBI
O0opynoBaHKe: KOMIIBIOTEPHAS TEXHUKA C
MNOJKJIFOYCHHEM K MH()OpPMAaIMOHHO-
KOMMYHHUKAIIMOHHOH cetn «MHTepHET» U
JIOCTYTIOM B AJIEKTPOHHYIO
UHPOPMAMOHHO-00Pa30BaTCIBHYIO CpEIy
oOpa3oBaTeNlbHOM  OpraHu3anmuu,  BeO-
Kamepsl, KOMMYHHUKAIIMOHHOE
obopynoBaHue, oOecredynBaromee IOCTYI
K CETH MHTEpHET (IIPOBOAHOE COCIUHEHUE
M OecnpoBOIHOE  COEIMHEHHE  I10
texHogorun Wi-Fi)

Mebenb: yaeOHas Mmebenn Microsoft Windows;
Kommnekr cnermuanusupoBanHor Mmebenn: | Microsoft Office
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