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1 Heau n 321244 M3y4YeHUs1 AUCHMUILINHBI (MOIYJIs1).

1.1 Ileanb ocBOEHUN TUCHUIIUHDI.

Henpb yueOnoii qucuuruminel b1.B.04 «SIBnenns Ha Mex(a3HbIX TPaHUIAX» COCTOUT B
(GbopMUPOBAHUH Y CTY/IEHTOB 3HAHUH O (hyH/IaMEHTAIbHBIX OCHOBAX MPOIIECCOB IIEpPEHOCA B
(U3UKO-XMMHYECKUX CHCTEMAax, 00 UX CBSA3H C IKOJOTHEH, O COBPEMEHHBIX METOJIaX UX
MaTeMaTUYECKOTO OMUCAHUS, U3yYEHUE U MPAKTUYECKOE OCBOCHUE HEKOTOPHIX METO/IOB U
ITOPUTMOB MaTEMaTUYECKOTO OIMCAHMSI ITPOLIECCOB MEPEHOCA.

1.2 3agauu AUCHUILINHEL.

* U3yuuth

(bI/ISI/IKO -XUMHYCCKHEC

MaTEMaTHUYECKOE OIMCAHUE.
* IlomyuuTh mnpeacTaBI€HHE O CBSI3W ATHX SBICHUI IMepeHoca ¢ MaKpPOCKOIMUYECKUMU
CBOMCTBaMH MEMOpaHHBIX CHCTEM, TPEACTABISIONIMMUA HWHTEPEC [UISl CemapaTUBHBIX
TEXHOJIOTHi1, NCIIOJIb30BaHUS MEMOpaH B YHEPreTUKe, MEAUIIMHE U Ap. 00IaCTAX.
* O3HaKOMHUTBCS C MATEMAaTUYECKUMH METOJIaMH, HCIIOJIb3YEMbIMU MPU MOACIUPOBAHUU
SBIIEHUH COPOLIMU U TIepeHOoca BOIM3U MeK(Pa3HBIX TPaHMUII.
* [lomy4uTh HABBIKK SKCIIEPUMEHTAILHOTO UCCIICAOBAHUS SIBJICHUN Ha MEeK(a3HBIX TPaHUIIAX
B MEMOpaHHBIX CUCTEMAX.

OCHOBBI

SIBJICHUM Ha

Mex(da3zHbIX

I'paHuLAX,

1.3 MecTo AucHUNIMHBI (MOAYJIS1) B CTPYKTYpe 00pa3oBaTe/ibHOM NPOrpaMMBbl.
Huctmmumna b.B.04 «fIBnenus Ha Mex(a3sHBIX IpaHUIAX» OTHOCHUTCS K 00S3aTebHBIM

JTUCLUIIJIMHAM BapuaTHBHOM wyacTu bioka 1

HanpasyieHus noarotoBku 04.04.01 Xumusi, MarucTepckoi nporpaMmbl IJIEKTPOXUMHUSL.

W3yuenne naHHOW IUCUUIUIMHBI IMPEIIIECTBYET H3YYEHHIO TaKWX JAMCLHUIUIMH, Kak
«MaTemMaTu4eckoe MOJAEIMPOBAHNE M ONTHMHU3ALUSA IIPOLIECCOB 3IEKTPOMACCOIEPEHOCA B
NEKTPOXUMHUYECKHX cucteMax» U «MeMOpaHHbIE TEXHOJOIMH B PEIIEHHHM 3KOJOTMYECKUX

npoodsiem».

ux

"ucuunauHel (MoaynH)" ydeOHOro miiaHa

1.4 IlepeyeHb NMJaHMpyeMbIX pe3y/JbTATOB O0y4eHUS] MO JAMCHUILIMHE (MOAYJIIO),
COOTHECEHHBIX C IVIAHUPYEMBbIMH Pe3yJbTAaTAMH OCBOCHHS 00pPa30BaTEJbHOM NPOrPAMMBI.

N3yuenue

JaHHOW  y4eOHOW AMCIUIIIMHBI

HaIllpaBJICHO HaA

¢dopmupoBaHue

oOydaromuxcs obmenpodeccnoHabHBIX U podeccroHanbHbIX KommereHuit: OTTK-1, TTK-2.

y

Ne | Unpexe Conepxanue B pesynbrare u3ydeHus: yaeOHONM AUCHUIUINHBI
IL.IT | KOMIIET | KOMIETEHINH (M 00yyarouuecs T0JKHBI
. SHIIUU e€ yacTn) 3HATh yMeTh BJaj1eTh

1. | OIIK-1 | cnocoOHOCTBIO Haubosee HCII0JIb30BaTh CIIOCOOHOCTBIO
HCIIOJIb30BaTh U aKTyalbHbIE | TEOPETHYECKUE pa3BUBAThH
pa3BUBaThH HampaBJiCHUsl | OCHOBBI TEOPETUYECKHE
TEOPETUUECKHE WCCIIEIOBAaHH | TPAJAUIIMOHHBIX H OCHOBBI
OCHOBBI i HOBBIX pa3/eioB TPaaUIMOHHBIX U
TPaJUIIMOHHBIX U COBPEMEHHOW | XUMUH MPH HOBBIX Pa3/ieioB
HOBBIX pa3/esioB TEOPETUYECK | PELICHUU XUMUU
XUMUU TIPU ol 1 poeCCHOHATHHBI
peleHnH HKCHEPUMEHT | X 3aJa4
npo¢eCCHOHABHBI | aTbHON
X 3a/1a4 XUMHHU

2. | TIK-2 BJIaJICHUEM TEOPETUYECK | MPOBOJIUTH Teopuen u
Teopuei U | M€ OCHOBBI OCHOBHBIE HaBBIKAMHU
HaBBbIKAMU ¢bu3nueckoil | SKCIIEPUMEHTaJbH | MPAKTUYECKOU
MIPAKTUYECKON XUMUHU ble MAHUITYJISIUH B | paOOTHI B
paboThI B obnactu ¢buznueckoit




II.IT | KOMIICT | KOMIICTCHIIMH (I/IJII/I

Ne | Unpeke Conepxanue B pesynbrare uzyueHust yaeOHON AUCHUTIIHHBI

00y4aronuecs TOJKHBI

CHIIUU e€ 4acTH) 3HATh yMeTh BJIA/IETh
n30paHHON ¢duznveckoi XMMHUU U B
00JIacTH XUMHH XUMHUH npodeccrHoHaIbH

OM J1eATEIbHOCTH

2. CTpyKkTypa U coep:KaHue TUCHUIINHBI.

2.1 PacnipenesieHne TPyI10EMKOCTH JUCHHUILIMHBI IO BUIaM padoT.
OO6mast Tpy10EMKOCTh AUCITUIUIMHBI cocTaBisieT 4 3a4.e. (144 yacoB), uX pacnpeaeicHue
0 BHJIaM pa0oT MpeCTaBIeHO B Tabmute (051 cmyoenmos ODO).

Bun yuebHoi paboTbl Bcero CemecTpbl
4acoB (dacer)
1

KonTakTHas padoTa, B TOM 4nce:
AyauTOpHBIE 3aHATHS (BCEro): 72 72
3aHsATHA JEKIIMOHHOTO TUTIA 18 18
JlaGopaTopHbIe 3aHATHS 54 54
3aHATHS] CEMUHAPCKOTO TUIIA (CEMUHAPBHI,
MIPAKTUYECKHE 3aHSTHSI) ] ]
HNuas koHTaKTHas1 padora:
KonTpons camoctostensHol pabotsl (KCP) - -
ITpomexyrounas arrectauus (MKP) 0,5 0,5
CamocrosiTejibHasi pa6oTa, B TOM YHCJIe:
CaMocTosTeIbHOE N3YUCHUE Pa3/IeoB 10 10
[ToaroroBka nokaanoB, pedepaToB, Mpe3eHTAIIUN 10 10
CamomnoaroroBka (mpopaboTka U MOBTOPEHHE
JIEKIIMOHHOT'O MaTepurasa U y4eOHBIX TOCOOUH, 10 10
MOATOTOBKA K TAOOPATOPHBIM 3aHSATHSIM )
[ToaroroBka K TEKyIeMy KOHTPOJTO, 3aIIUTE 148 148
71a00paTOPHBIX paboOT ’ ’
KoHnTpoJb:
IToaroroBka K 3K3amMeHy 26,7 26,7
OO0mas Tpy10eMKoOCTh yac. 144 144

B TOM YHCJI€ KOHTAKTHASA 725 725

padora

3a4. el 4 4

2.2 CTpyKTypa AUCHUILIMHBI:

Pacrnipenenenne BuoB yaeOHOM paOOThI U UX TPYJOEMKOCTH IO pa3fiesiaM AUCIHUILTHHBL.
Pasnensr qucnuiuinHel, u3ydaemoie B 1 cemectpe (ounas popma)

No KonnuaecTBo yacos
- AynuropHas CamocTosTenbHas
pa3ne |HaumeHnoBaHue pas3zienos Beero  |paGota paboTa
e i 113 [JIP
1 2 3 4 5 |6 7
1. Crpykrypa Mexda3abix rpanun |20 4 6 10




KonnuecTBo yacos
Ne
AynuropHas CamocTrosTenbHas
pa3ne |HaumeHnoBaHue paszenon
A Bcero |pabota paborta
JI 113 |JIP
5 Mertoznbl uccienoBaHus 32,8 4 18 108
MeK(a3HbBIX TPAHHMIL
3 MoneanOfaHI/Ie SBJICHUN Ha 34 4 18 12
Mek(a3HOH rpaHuIe
MexaHu3Mbl CBEpXIIPEAEIBHOTIO
4. nepeHoca B MEMOpaHHBIX 30 6 12 12
cucreMax
Hmozo no oucuunnune: 18 54 44.8

[Tpumeuanue: JI — nekmuu, 113 — mpaktudeckue 3ansatus / cemuHapsl, JIP — maGopaTtopHbie

sansaTus, CPC — camocrositennpHas paboTa cTyeHTa

2.3 Coaep:xaHue pa3ieioB JMCHUILIAHBI:
2.3.1 3ausaTuda JeKINOHHOT0 THIIA.

HaumenoBanu
dopMa TeKyliero
No e Coneprxanue pasjena
KOHTPOJISL
pazzeina

1 2 3 4

1. | CtpykTypa CrpykTypa Mex(a3HbIX BHYTPEHHUX U BHEIIHUX YcTHBIN onpoc
MeXpa3zHbIX rpaHHIl HOHOOOMEHHBIX MeMOpaH. J{BoiHON
rpaHull anektpudeckuii cnoit (A2C). Mukpo-, Me30- u

makponopsl. [Tonstue auddysznonnoro
norpanuynoro cios (JAI1C), npudannsl ero
NOSIBJICHUS (KOHLIEHTPALMOHHAs NOJIIpU3aLus) B
AIIEKTPO- U GapoMeMOpaHHBIX CUCTEMAX;
koHuenuuu HepHera n JleBuda, coBpeMeHHbIE
IIPEJICTABJICHUS O XapaKTepe NEpeHoca B
IIOIPaHUYHOM CJIO€ PACTBOPA.

2. | Meronpt Nmnenanc MOM. Teopetnueckue u mMpakTHUYECKUE | Y CTHBINA OMPOC
WCCIIEJOBAHMSI | ACIIEKTBI UCCIIEIOBaHUS rUIpOGUIBHO-

Mex(Da3zHbIX ruapodobHOoro  OamaHca TOBEPXHOCTH  MyTEM
IpaHull M3MEpEHUs] KOHTAKTHOIO YIJIa CMAaylBaHUsl.

3. | MonemupoBan | Moaenuposanue /I9C u cenektuBHOCTH niepeHoca. | KoHTponbHast
ue seneHuil Ha | [Ipumenenne MUKPOT€TEPOTr€HHOM MoJienu. | pabora,
Mex(azHoi OnHoMepHbIe HECTallMOHAPHBIE MOZENH | YCTHBIA OIIPOC
rpaHuLEe ANeKTpoAN(PPY3MOHHOTO MepeHoca B 3-X CIIOHHOIM

obmactu (MemOpana + aBa qudPy3MOHHBIX CIIOS B
pacTBope). Obmas dbopmMynHupoBKa.
MonenrpoBaHue BOJbTaMIEPHON XapaKTEPUCTHKHU
MOM 1 XpOHONOTEHIIMOTPaMM

4. | MexaHu3Mbl CeepxnpenenbHbiii  nepeHoc B MeMmOpaHHbIX | KoHTponbHas
CBEpXIIPENENb | CUCTEMAX, OCHOBHBIE MEXAHU3MBI. pabota

HOTO TepeHoca
B MEMOpaHHBIX
crcTeMax

2.3.2 3aHATHA CEMUHAPCKOI0 THIA.
He npenycMoTpeHsl y4eOHBIM IIIaHOM




2.3.3 JlabopaTopHbIe 3aHSITHS.

No HaumenoBanue 1abopaTopHbBIX paboT Popwma TekyIuero
KOHTPOJIA
1 2 3
1. |[[Iporpamma MGM: pacuet napamerpoB JIC, pacueT uncesn nepeHoca JIP
noHos B MOM.
2. |BonbpTaMiiepomMeTpusi, 3aBUCUMOCTh CYMMapHOT'O TOKA OT CKauKa JIP
noTeHuana Ha MmeMmOpane. [lapuuanbHas BoJbTaMIIEpOMETPHS,
3aBUCUMOCTD IapLIMaIbHbIX TOKOB IPOTUBOMOHOB COJIM U IIPOJYKTOB
JIMCCOIIMALIMU BOJIbI OT CKauKa NOTEHIMajla Ha MeMOpaHe.
3. |lIporpamma «Mmnenancy. Pemenune npsimoii u 00paTHOMN 3a1a4: pacueT JIP
CIIEKTpa UMIIEJaHCa 10 3aJJaHHOH INIOTHOCTH TOKA U M3BECTHBIX
napaMerpax cuctemsl; pacueT TonuHsl A11C u3 skcnepuMeHTaabHOro
CIEKTpa UMIIEJaHCa.
4. |U3mepenue yria cmaunBanus Ha nosepxHoctu MOM. JIP
5. |OcBoeHue MakeTa NporpaMM AJisi PelIeHUs] HeCTallMOHAPHbIX JIP
OJIHOMEPHBIX 3334 31eKTpoupy3UH NIEKTPOIUTA Yepe3 MeMOpaHy.
6. |lIporpamma «BomsTammepomeTpus». Pemenue npsimoit u o0patHoi JIP
3aJa4: pacyeT CKa4yKa IOTEHIMaa 10 3alaHHOM IJIOTHOCTH TOKA U
M3BECTHBIX ITapaMeTpax cuctemsl; pacueT TonmuHsl A11C u3
sKcrepuMeHTaIbHon BAX.
7. |IIporpamma «XpoHonoTeHIHOMeTpuUs». Pemenue npsmoit u oopaTHoin JIP
3aJa4: pacyeT CKa4yKa IOTEHIMaIa 10 3alaHHOM IJIOTHOCTH TOKA U
M3BECTHBIX ITapaMeTpax cuctemsl; pacueT Tonuusl A11C u3
sKcrnepuMeHTaibHon XI1.
8. |Mmmemanc MOM. IlpoBenenne n3MepeHuii mpu CBEPXIPEaeIbHBIX JIP
IJIOTHOCTSX TOKA

3ammra naboparopHoii pabotsl (JIP)

2.3.4 llpumepHasi TeMaTHKa KYPCOBBIX PadoT (IIPOEKTOB)
KypcoBble paboTbl HE IPEYCMOTPEHBI YU€OHBIM MJIAHOM

2.4 IlepedyeHb y4eOHO-METOAUYECKOI0 o0ecneYyeHHsl I CaMOCTOSTeIbHOI padoThI
o0y4yaomuxcs M0 AMCHUILIAHE (MOLYJII0)

Hepeqenb y‘leﬁHO-MeTOJII/l‘leCKOFO o0ecneyeHus

MOBTOPEHHE JIEKIIMOHHOTO
MaTepuasa U yaeOHbIX
mocoOuii, MOArOTOBKA K
71a00paTOPHBIM 3aHITHSIM)

Ne Bun CPC AUCHHUIINHBI 110 BBHINOJHEHHIO CAMOCTOAATEIbHON PadoThI

1 2 3

1 |CamocrosTensHOe Ponnyrun B.M. ®u3nkoxumusi moBepXHOCTH. JloaronpyaHblii:
U3Y4YEHHE Pa3aeiioB Wntemnekt. — 2008. — 24 ¢

2 |lloaroroBka JI0KJIaJI0B, Metoauueckue yka3zaHusl 110 OpPraHU3alUKd CaMOCTOSITENbHOM
pedeparos, npe3eHTanmii  |[paboThI.

3 |CaMmonoaroroBka Metoauueckie yka3aHUS K BBIIOJIHEHHIO JIaOOpPaTOPHBIX
(mpopaboTka u pabor.

Mertoanyeckue yka3zaHHs [0 HAIIMCAHUIO peepaToB.
YTBepxaeHs! kapeapoit Gpusnueckoi XuMun, mporokoa Ne 17
or 11.05.2017r

Mertoauyeckne yKa3zaHUS K BBINOJHEHHIO JIAOOPAaTOPHBIX




4 |IloaroroBka K TeKymieMy [paboT Mo AUCIUIUIMHE. Y TBEepkKACHBI Kadenpoit pusnueckoi
KOHTPOJIIO, 3alllUTe xumuy, mpotokora Ne 10 or 13.03.2018 1.

nmabopaTopHbIX padboT MeTtoauueckie peKOMEHIalluu K OpraHu3aliuu ayAUTOPHON U
BHEAYJIUTOPHON  (CaMOCTOATENbHON) pPabOTBI  CTYJEHTOB:
meroanueckue ykaszanus / coct. T.II. Cropoxenko, T.b.
[Tounnok, A.B., becnano, H.B. Jloza. — Kpacnonap:
Ky6anckwii roc. yH-T, 2018. 89 ¢

Y4eOHO-MeTOIMUeCKHe MaTepHalibl Ui CaMOCTOSITEIbHONH pPabOThl OOydYaIOMIMXCS M3
Yycila UHBAJIMJIOB U JIML C OTPaHMYEHHBIMHM BO3MOKHOCTSAMU 310poBbs (OB3) npenocrapistorces
B (hopMax, aJanTUPOBAHHBIX K OTPAHUYCHUSAM UX 37J0POBbS U BOCHPUATHS HH(DOPMAITIH:

Jlist 11 ¢ HapyIEeHUSIMU 3pEHMSL:

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

— B (hopMe 3JIEKTPOHHOI'O TOKYMEHTA.

JIyist JiL ¢ HapyIIeHUsIMU CIIyXa:

— B IIeYaTHOM ¢opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JUist I ¢ HapyIeHUsIMUM OTIOPHO-/IBUTATEIBHOTO arapaTa:

— B mieyaTHoOU hopme,

— B (hopMe 3JIEKTPOHHOT'O JOKYMEHTA.

JlaHHBIN TIEpeYeHb MOXET OBITh KOHKPETH3MPOBAaH B 3aBUCHMOCTH OT KOHTHHICHTA
oOyJaromuxcs.

3. O0pa3oBaTe/ibHbIC TEXHOJIOTHH.

Jia popmupoBaHus NpodecCHOHAIbHBIX KOMIIETEHLUN B IPOLIECCE OCBOCHHUS Kypca
UCIIOJIb3YeTCsl TEXHOJIOTUs PO(ECCHOHABHO-PAa3BUBAIOIIETO 00YUYEHNUs, IPEeAyCMaTpHBAIOILAs
HE TOJBKO IepeAady TEOpEeTUYECKOro Marepuajla, HO W CTHUMYJIMPOBAaHUE M pa3BUTHE
IPOAYKTHBHBIX [TO3HABATENbHBIX ACUCTBUM CTYJIEHTOB (Ha OCHOBE ICHXOJOrO-MEeAaroruuyeckon
TEOPUH MOITATHOTO (POPMHUPOBAHUS YMCTBEHHBIX JAEUCTBUM).

Ceme | Bua 3anaTHA Vcnonb3yeMble HHTEPAKTUBHBIE 0OPa30BaTENIbHBIE Komiyectso
CTp | (JI, TIP, JIP) TEXHOJIOTUH acos
1 |JIP PaboTa B MasibIx rpynmnax 6
Meto novcka ObICTPBIX PEIICHU B IpyIIe 6
Mo3rosoit ITypM 4

JIsi MHBANIMIOB M JIMI[ C OTPAHUYEHHBIMH BO3MOXXHOCTSMH 3JI0POBBSI PEATU3YIOTCS
WHAWBUAYyallbHbIE  00pa3oBaTelbHbIE  TEXHOJOTMHM, KOTOPBIE  IO3BOJISIIOT  MOJHOCTBIO
WHIUBUIYAJIU3UPOBATh COJIEPKAHUE, METOJABl U TEMIbl YYEOHOW NEATeIIbHOCTH HHBAIHUJA,
BHOCHTH BOBpEMsI HEOOXOIMMbIE KOPPEKIMU KaK B JEATEIbHOCTh CTy/€HTa-UHBAIHU/IA, TaK U B
JesTeNIbHOCTh Ipernoaasarens. [lpeqycMoTpena opranuzaiys KOHCYJIbTalUi ¢ NCIOJIb30BAHUEM
AIIEKTPOHHOMU MOYTHI.

4. OueHo4YHbIe CpeAcTBA JJISl TeKYLIero KOHTPOJIsl yCIeBaeMOCTH U MPOMeKYTOYHOI
aTTecTalMu.
4.1 ®oHA OLIEHOYHBIX CPEICTB /IS MPOBeeHHs TeKYIero KOHTPOJIS.

Bonpocsl 14151 yeTHOro onpoca 1no reme «CTpykTypa Mek(pa3zHbIX TPaHHID)

1. CTpyKTypa BHEIIHUX MeX(pa3HbIX IPaHUL] HOHOOOMEHHBIX MEMOpaH.

2. CtpyKTypa BHYTPEHHUX MeK(Pa3HbIX rpaHHI] HOHOOOMEHHBIX MEMOpaH.

3. JIBoitHo# anextpuyeckuit cnoit (J2C). Mogenu cTpoeHUs TBOMHOTO JJIEKTPUUECKOTO
CTpOSl.



4. [Tonsitue o nuddysnonHoM cioe: cinoit HepHera, monnas tonmuHa 1udy3noHHOTO CIIos,
TUJPOAMHAMUAYECKUIA TOTPaHCIIOMN.

S. Pacnpenenenne nop meMOpaHsbl O paguycam. MHKpO-, ME30- U MAKpOTIOPHI.

6. [IpyunHa KM3MEHEHHs KOHLIEHTPALMU 3JIEKTPOJIMTa BO3JIE IPaHUIBI MeMOpaHa/pacTBOp
IpY MPOTEKaHUHM TOKA; TPAHWUYHOE YCIOBHE NPH MPOTEKAHWM TOKA uepe3 MeMOpaHy U BBIBOJ
BBIPQXCHUH JJIs1 TPaHUYHOM KOHLEHTPALUU U MPEAETbHOM MIIOTHOCTH TOKA.

7. Vpasuenue [Iupca.

8. Tonkast crpykrypa nud@y3MOHHOTO C0sl MPU MPOTEKAHUH CBEPXIPEICIBHOIO TOKa:
pemienue ypasHeHuii HepHera-Ilnanka u Ilyaccona.

Ilepeuens wacmu komnemenyuu, nposepsaemuix ouenounvim cpeocmeom: (OINK-1, TTIK-2)

Bonpocsl 1151 yeTHOTro onpoca 1no teme «MeToabl uccie0BAHUA MeK(paZHbIX TPAHUID»

1. [TosydyeHne CieKTpOB AIEKTPOXUMUYECKOTO UMIIEJAaHCA.

2. OcHOBHbBIE TApaMeTphbl, IMOJIydaeMble M3 CIEKTPOB JJIEKTPOXUMHUYECKOIO HMMIIEIaHCa:
nepeHanpsHKeHne Ha OUIONISIPHOI rpaHuIle, IPOTEKaHNE XUMUYECKUX PEaKIIUH.

3. KoopauHatsl, B KOTOPBIX MOKHO M300paxathb crieKTpsl DXU.

4. AnmnapaTtHoe opopmIIeHHE METOAA.

5. Nwmnenanc Bap6ypra, umnenanc ['epurniepa.

6. Pacrnipenenenne ckopocTeil TeUueHUs KUIAKOCTH B KaHaJle MPU HCIOJIb30BAHUU YCJIOBUMN
MPWINTIAHUS U IPOCKAIIb3bIBAHUS KHUAKOCTU y CTEHKH

7. I'uapodoOHOCTh TOBEPXHOCTH U €€ B3aUMOCBS3b C (PU3NUECKUMHU BETMYMHAMU aJre3ueit
Ha TpaHHIle pa3/iesia u Kore3ueil Matepuanina, yraioM CMadyiBaHusl.

8. OCOOEHHOCTH TEOPETHYECKOTO OMHMCAHUS U MPAKTUIECKOTO M3MEPEHUS TUAPOPOOHOCTH
reTepOreHHOM MOBEPXHOCTH.

9. OcobenHocty onpeaeneHus THAPO(HOOHOCTH ITOBEPXHOCTH MEMOPaH.

Ilepeuenv uacmu Komnemenyuu, npPOGEPAEMbIX OUEHOUYHBIM CPEOCMEOM: CIIOCOOHOCTD
UCTIOJIB30BaTh U Pa3BHBATh TEOPETUYECKHE OCHOBBHI TPAIWIIMOHHBIX M HOBBIX PA3JICNIOB XHUMUHU
npH perieHnd npodeccuonanbHbix 3aaau (OITK-1)

IIpumep 3aga4 I KOHTPOJILHOM PadoThl MO TemMe «MoaeJupoBanne sIBJICHUN Ha
MexX(pa3HOH IpaHULe»

1.1. B muiockoM KaHalle 3JEKTPOAMAIM3aTOpa CKOPOCTh TE€4YEeHHs pacTBopa 1.6 cm/c,
paccrosiuue Mexay memopanamu 0.8 MM. PaccunTaTe najenue qaBieHus U 00bEMHYIO CKOPOCTh
pacTBopa B KaHase upuHOi 40 cMm. [TocTpouTh KOHLIEHTPALIMOHHBIN MPO(UIL U HAUTH CTETIEHb
obecconmBaHus pacTBOpa B ceueHuH Ha paccTtosiHuu 40 cM OT BXoJ1a B KaHall. Paccuntats pacxon
AIIEKTPOIHEPIUU, HeoOXoauMon Juid mosydeHust 1 M3 oOecconeHHOW BOJbI; y4ecTb BKJIAJbl,
NpUXOASIIUecs] COOCTBEHHO Ha 3JEKTPOJUAIN3 U Ha paboTy Hacoca. [IpuHSATH, YTO OCHOBHBIM
KoMnoHeHToM pactBopa siBisercss NaCl (D= 1.6 10-5 cm2/c, A = 10—2 cm2/c, c0= 0.02 monb/n);
YHclla IepeHoca NPOTUBOMOHOB Yepe3 aHHOHO- U KAaTHOHOOOMEH-HYI0 MeMOpaHbl npuHsATh 0.95,
k1 Hacoca 0.6. Pacxox anexkTposHepruu B pacyere Ha 1 yac paboTsl annapata (B Brxuac) pasen:

Ha O/[: AED=1U, rue I — cuna toka B A, a U — HanpskeHHe Ha BceM anmnapare B B,

Ha nepekauky: Apomp= Ap W/mp, rae A p — nagenue nasienus B H/m2, W — o0bemHas cko-
pocTh B M3/4ac, a np — KIIJ Hacoca.

1.2. Onpenenuth MUHUMAaIbHYIO JUIMHY KaHaia OOECCONMBAHUS DJIEKTPOAMANN3AaTOpa, Ha
KOTOPOM JIOCTUTAETCs cTeneHb odecconuBanus 50 %, ecau

*  uypucna nepenoca = 0,98;

*  MexmeMOpanHoe paccTosiHue = 0,45 Mm;

*  CKOpOCTB T€UEHHs pacTBopa 3,2 cMm/c;

CuuTtaTh, YTO B pacCTBOpPE UMEETCS TOJIBKO HATPUI-XJIOP.

1.3. [lan anexTpoauain3Hbli anmnapat, coaepxxamuil 100 napHbIx kamep.

MexmemOpanHoe pacctostaue = 0,5 Mm.

JnmuHa kanana 60 cwm.



Pazmep memOpans! 60 Ha 40 cM.

Onpenenuth NPOU3BOAUTENBHOCTh ammapaTa, IMpPd KOTOPOM cTeneHb 00ecCOIUBaHUS
nocruraercs pasHou 60 %. HykHo HaliTH CKOpOCTb pabOTHI arapara.

1.4. TpebyeTrcss CIpOEKTUPOBATH SJEKTPOAUAIM3HBIA ammapar, KOTOpbhI Obl oOecredn-Baj
80% obecconrBaHus pacTBOpPa XJIOpUIA HATPUSI.

Pazmep memOpan 60 Ha 40.

Paccrosiane mexy memOpanamu = 0,4 Mm.

Anmnapar JoJKeH UMEeTh IPOU3BOJUTENHHOCTD 2 M3/4ac.

Haittu yucno napHeIX Kamep B anmnapare.

1.5. Tpebyercss CpOEKTUPOBATH SJEKTPOAHAIM3HBIA ammapar, KOTOpPbhI Obl oOecredn-Baj
80% obecconBaHus pacTBOpa XJiopuia HaTpus. I3BecTHO, UTO NMPU CKOPOCTHU TEUEHUS KUIKOCTH
2 cm/c Ha Kaxapix 10 cM JUIMHBI KaHalIa KOHIIEHTpaIus yobiBaeT Ha 20%.

lupuna memOpan 40 cm.

Paccrosinue mexay memOpanamu = 0,4 M.

ArnmapaT 10JDKeH UMETh IPOU3BOUTEIBHOCTH 2 M3/4ac.

Haiitn nnuny kanana 06eccoiMBaHUs U YHCIIO MMapHBIX KaMep B ammapare.

Ilepeuens wacmu komnemenyuu, nposepsaemuix ouenounvim cpeocmeom: (OINK-1, TTK-2)

Bonpoch! 111 KOHTPOJILHOH padoThl Mo TeMe «MoaeanpoBanue siBJeHNH Ha Mexpa3HO
rpaHuIe»

1. Cytp MeTona BosibTaMiiepoMerpur. Ero anmapatypHoe opopMmiieHHE.

2. YuacTku, HaOJro/1aeMble Ha BOJIbTAMIIEPHBIX XapaKTepUCTUKAX.

3. OcHOBHBIE TapaMeTpbl MEMOpaHHOW CHCTEMBI, KOTOPHIE MOJXKHO OIPENeIHUTh U3
BOJIbTAMIIEPHON XapaKTEPUCTUKU: NPEACIbHBIN TOK, IEPEX0]] B CBEPXIPEICIBHOE COCTOSHHUE.
Crioco0b1 onpeieNieHust PEAeIbHOTO TOKA.

Pe:xuMbl pa3BUTHSL 3JIEKTPOKOHBEKIMH 110 PyOuHnmmreiiny-3ansumany u JJyxuny-Mumiyk.
CyTb MeTOoa XpoHONOTEHIIMOMETpHUH. V3MepsieMble B HEM BEIHUUHBI.

IlepexonHoe BpeMs Ha XpOHOIIOTEHIIMOIPAMMaX.

VYpaBuenne Canpa.

OT yero 3aBUCUT (OpPMa HAYATBHOTO Y4aCTKa XPOHOIIOTEHIIUOTpaMM?

©CoN A

Bonpocs! 1J1s1 KOHTPOILHOM PadoThl 0 TeMe «CBepxnpeneabHbIii NEPEeHOC B MEMOPaHHBIX
CHCTEMAX, OCHOBHbIEC MEXaHU3MbI»

1. ConpskeHHass KOHBEKLUSA: TPAaBUTALMOHHAS U JJIEKTpUYECKasl.

2. MexaHu3m 000X BUJIOB COIPSIKEHHON KOHBEKIIMU; YCIIOBUS, IPU KOTOPBIX pealn3yercs
TOT WJIM WHOW BHJI KOHBEKUUHU (pOJIb 3HAUEHUM KOHLEHTPALMU U CKOPOCTH BBIHYKIAECHHOTO
TEUYEeHUsI pacTBOpa, MEKMEMOPAHHOTO PACCTOSHUS, CBOMCTB IIOBEPXHOCTH).

3. Kpurepuu I'pacroda, Panes u Pugapacona.

4. DNeKTPOKUHETUYECKUE SIBIEHUA. Y paBHeHHE CMOIYXOBCKOTO.
S. DIEKTPOOCMOC IIEPBOTIO U BTOPOT'O poJa.

6. MexaHu3MBbl AJIEKTPOKOHBEKIIUU B MEMOpPAHHBIX CHCTEMaX.

Ilepeuens wacmu komnemenyuu, nposepaemsix ouenounvim cpeocmeom: (OINK-1, T1K-2)

MeToauyeckue peKOMeHIaMU ONpeesTolie MPoueIypbl OlleHHBAHUS 3aHATHS €
pelleHueM 3a1ay.

OrneHKa «omau4Ho» BBICTABISETCS, €CIM CTYICHT MMEET TIyOOKHe 3HaHUS Yy4eOHOTO
MaTepuana Mo TeMe NPaKTHUECKON paboThI, MOKAa3bIBAET YCBOCHHUE B3aHMMOCBS3M OCHOBHBIX
MIOHSITHIA, UCTIOJIB3YEMBIX B PabOTe, CMOT OTBETHTh Ha BCE YTOYHSIOIIME W JOMOJIHUTEIHHBIC
BONpoChl. CTYIEHT AEMOHCTPUPYET 3HAHUS TEOPETHYECKOrO M MPAKTHUYECKOTO Marephalia Mo
TeM€ MPAKTHYECKON pPaOOTHI, OMpEAeNsIeT B3aUMOCBSI3M MEXIY TMOKa3aTeNsIMH 3a1add, JaéT
MPABUIBHBIA alTOPUTM PEIICHHs], ONpPEeNsieT MEXKANUCIUILTMHAPHBIE CBSI3U 10 YCIOBHIO
3a7aHHSL.



OrneHka «xopouto» BBICTABISIETCS, €CIH CTYICHT MOKa3aJl 3HaHWE y4eOHOTro Marepuaia,
YCBOMWJI OCHOBHYIO JIUTEPATYPY, CMOTI' OTBETUTh IIOUYTH ITOJIHO HA BCE 3a/IaHHBIE JOTIOJHUTEIbHBIC
U yTOUHsIOImKE BONpockl. CTyAEHT AEMOHCTPUPYET 3HAHUS TEOPETUUYECKOTO U MPAKTUYECKOTO
MaTepuaia IO TeMe MpaKTHUYecKoil padoThl, JOMyCKas HE3HAUUTENIbHBIE HETOYHOCTU IpPHU
pElIEHUH 3a]a4, UMEsl HEMOJHOE MOHMMAHUE MEXIMCUHUIUIMHAPHBIX CBSA3EM IPU IPaBUIBHOM
BbIOOpE aIropuT™Ma petieHus 3aJaHus.

OueHka «y0oe1emeopumenbHo) BbICTABIIAETCS, €CIU CTYIEHT B 1IEJIOM OCBOMJI MaTepHall
MPAKTUYECKON pabOThl, OTBETUJI HE HA BCE YTOUYHSIOIIUE U JIOMOIHUTENbHbBIE BOIPOChl. CTyIeHT
3aTPYIHSIETCA C MPAaBUIbHOW OLIEHKOM NPEMIOKEHHOW 3a/1add, JAA€T HENOJHBIA OTBET,
TpeOyromMii HABOAAIIUMX BOMPOCOB MIPENoAaBaress, BHIOOP alropuTMa pelIeHUs 3ajadd
BO3MOKEH ITPU HABOJSIIMX BONPOCAX MPEIOJABATEIS.

OueHka «Heyoo6nemeopumenvHo» BBICTABISIETCS CTYIEHTY, €CIM OH HMEET
CYIIIECTBEHHBIC TPOOEIBI B 3HAHHUSIX OCHOBHOTO YYEOHOTO Marepuayia MpakTHYeCKOW padoTHI,
KOTOPBIN MOJHOCTBIO HE PACKPBUI COAEPKAHUE BOIIPOCOB, HE CMOI' OTBETUTh HA YTOUHSIOIIUE U
JIOTIOTHUTEIbHBIC BOMPOCHL. CTYICHT 1aéT HEBEPHYIO OIICHKY CUTYaIliH, HEITPABIWIBHO BHIOMpPAET
ITOPUTM JICHCTBUM.

Kpurepun onenuBanus pedeparos.
OneHka «OTJHYHO» — BBHINOJHEHBI BCE TPEOOBaHMA K HANHMCAHUIO W 3amuTe pedepara:
o0o3HaueHa npobsieMa U 00OCHOBaHA €€ AaKTYaJbHOCTb, C/AEJIAaH KPAaTKUIl aHaIu3 pa3IudHBIX
TOYEK 3pEHHS Ha PAcCMaTPUBAEMyI0 IMPOOJIEMy M JIOTHYHO H3JI0KEHAa COOCTBEHHAs IO3UIINA,
chOpMyIMPOBaHbl BBIBOJBI, TEMAa pPACKPBITA IOJHOCTHIO, BBbLIEpXKaH O0bEM, COOIIO/IEHBI
Tp€6OBaHI/I$I K BHCHIHEMY O(i)OpMJIeHI/IIO, JaHbl TpPaBUJIBHBIC OTBETHI HA JOIIOJIHUTCIILHBIC
BOIIPOCBI.
OneHka «X0po10» — OCHOBHBIE TPEOOBaHU K pedepaTy U ero 3alIiTe BEIIIOTHEHBI, HO ITPH 3TOM
JOIYIIEHbl HEAOYEeThl. B 4acTHOCTHM, HMEIOTCS HETOYHOCTH B H3JIOKEHUU MaTepuala;
OTCYTCTBYET JIOTHUECKasl IOCIIEAOBATEIFHOCTh B CYXICHUSIX; HE BBIIEpXKaH o0beM pedepara;
UMEIOTCS YIYIEHHUs B 0)OPMIIEHUH; Ha JIOTIOJIHUTEIbHbIE BOIPOCHI ITPH 3aIIUTE JITaHbI HETTOJIHbIE
OTBCTHI.
OneHka «ya0BJIETBOPUTEIBHO» — UMEIOTCS CYIIECTBEHHbIE OTCTYIUIEHHUS OT TpeOOBaHUM K
pedepupoBanuto. B uyacTHOocTH, Tema OCBeleHa JIMIIL YaCTUYHO; JOMYIIEHbI (haKTHUECKue
OIMOKKM B coJiepaHUU pedepara MU MPU OTBETE€ Ha JIONOJHUTENBHBIE BOIPOCHI; BO BpeMs
3aIlIUTBI OTCYTCTBYET BBIBO.
OneHka «HeyJIOBJIETBOPUTEJIBLHO» — TeMa pedepara He packpbiTa, OOHapyKUBaeTCs
CYIIECTBEHHOE HETOHUMAaHUE MPOOIIEMBI.
Kpurepun tuddepeHnupoBaHHoi OLeHKH pedeparta

Kpurepnn onenku MaxkcuManbHasi olleHKa B 6ayuax
JIOrMYHOCTH U3JI0KEHHSI 3
PackpbITHE TeMbI 3
Hcnonb3oBanue mmpokoi nHGOpMalnoHHON O6a3bl 3
Hannume  coOCTBEHHBIX  BBIBOJOB, 0000mmIEHUH, | 3

KPUTHYCCKOI'O aHaJIn3a

CoObroieHue npaBuil IUTUPOBAHMS 2
[IpaBmibHOCTH OOpMIIEHUS 1
Hroro: 15

13-15 GannoB — OTAUYHO
10-12 6aymoB — XOpOIIIO
8-9 6amioB - yJIOBIETBOPUTEIHHO
0 6amIoB — HEYIOBIECTBOPUTEIHHO

Kpurepun oneHuBaHUs NPe3eHTAIUU.
OueHka «omauuHo0) BHICTABISAETCS CTYACHTY, €CIU:
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- IPE3EHTAIlNs COOTBETCTBYET TEME CaMOCTOSTEIILHOM paboThI,
- 0(hOpMIICH TUTYJIBHBIN CIIAl]] C 3ar0JIOBKOM (TeMa, IeNH, IUIaH U T.11.);
- chopmynrpoBaHHAS TeMa SICHO M3JIOKEHA U CTPYKTYpPUPOBAHA;
- HWCIONBb30BaHbl rpaduyeckue uzoOpakeHus (pororpadum, KapTUHKH ©  T.IL.),
COOTBETCTBYIOIIIUE TEME,
- BbIIEpXaH CTUJIb, I[BETOBAas ramma, MCIIOJIb30BaHAa aHMMalus, 3BYK; pabora odopmiieHa U
MPEIOCTaBIICHA B YCTAHOBJICHHBIH CPOK.

OneHka «xopoutoy BbICTABISETCS CTYACHTY, €CIIU:
- IPE3CHTAIUS COOTBETCTBYET TEME CAMOCTOSITEIIBHON PaboThI; 0hOpMIIEH TUTYIBHBINA CIAN C
3aroJIOBKOM (TeMma, 11eJI, TUIaH U T.I1.);
- chopmynrpoBaHHAS TeMa SICHO M3JIOKEHA U CTPYKTYpPUPOBAHA;
- HWCIONB30BaHbl rpaduyeckue uzoOpakeHus (pororpadum, KapTHHKH ©  T.IL.),
COOTBETCTBYIOIIIUE TEME;
- paboTa odopmMieHa U MTPEIOCTaBIIEHA B YCTAHOBJICHHBIIN CPOK.

OneHka «Heyoos1emeopumeibHo» BbICTABIISICTCS CTYJCHTY, €Clii paboTa He BBIITOJIHEHA
WM COJICPKUT MaTepHal He 10 BOMPOCY.
Bo Bcex ocTalbHBIX Citydasix paboTa OICHUBACTCS HA «YIOBIECTBOPUTEIIBHOY

KpuTtepun oneHuBanus pe3yibTaToB YCTHOIO OIIpOCa.

OneHka «omauuHo» CTaBUTCA, €CIM CTYAEHT IOJIHO U3jaraeT marepuain (OTBedaeT Ha
BOIIPOC), JAaeT TMPaBWILHOE OIPEIEeIIEHUE OCHOBHBIX IOHATHH; OOHapy)XHWBaeT IMOHMMaHHUE
MarepHaia, MOXeT 00OCHOBATh CBOM CYX/IEHHUS, IPUMEHUTh 3HaHMs Ha MPAKTUKE, IPUBECTH
HE00XO0IMMBIE TPUMEPHI HE TOJIBKO U3 YUeOHHKA, HO K CAMOCTOSITEITFHO COCTABJICHHBIE; M3JIaraeT
MaTepHal MoCiIeA0BaTeNbHO U MPABIIIBHO C TOUYKH 3pE€HHSI HOPM JINTEPATYPHOTO S3bIKA.

OneHka «xopouwto» CTAaBUTCS, €CIU CTYIEHT J1ae€T OTBET, YIOBJIETBOPSIOLIMII TEM K€
TpeOOBaHUAM, YTO U JAJIS OLEHKH «OTJIUYHO», HO JOIycKaeT 1-2 omuOKH, KOTOpBIE CaM e
UCIPABIISET, U 1—2 HemoueTa B OCIEI0BATEIBHOCTH U SI3bIKOBOM O(DOPMIIEHUH U3J1araeMoro.

OneHka «yooenemeopumenvnoy CTABUTCS, €CIM CTYJEHT OOHApy)XHWBaeT 3HaHHUE U
MIOHMMAaHNE OCHOBHBIX IIOJIOKEHUH TaHHOW TEMBbI, HOT U3JIaraeT MaTeprall HETOIHO U I0IyCKaeT
HETOYHOCTHU B ONpEAETCHUU MNOHATHH MM (QOPMYIUPOBKE MpPAaBMUJI; HE YMEET IOCTaTOYHO
IyOOKO M J0Ka3aTelbHO 00OCHOBATh CBOM CYXIEHMSI U MPUBECTH CBOU MPUMEPHI; HU3JIaraet
MaTepHall Helocae10BaTeIbHO U JOMyCKaeT OIMOKH B I3bIKOBOM O0(OPMIICHHH U3JIaraeMoro.

OneHka «HeydoenemeopumenbHo» CTABUTCS, €CIIM CTYJEHT OOHApYKHBAeT HE3HAHUE
OoNblIe YacTHM COOTBETCTBYIOLIETO BOIPOCA, JIOMYCKAaeT OHHOKH B (OPMYIHPOBKE
ONpezeNieHu U MPaBUJl, MCKAXKAIOIIME HX CMBICI, OECMOpPSI0YHO M HEYBEPEHHO H3Jaraer
matepuan. OneHka «2» OTMEYaeT Takhe HEJOCTaTKU B IOATOTOBKE, KOTOPBIE SBIISIOTCS
CEpbE3HBIM MPEMATCTBUEM K YCIIEIIHOMY OBJIAJICHUIO TIOCIEAYIOIINM MaTepHaJIOM.

Kpurtepuu oneHnBanus pe3yjbTaToB KOHTPOJILHBIX PadoT.

KonTtponbHas paboTa npoBOAUTCS B MUCbMEHHOMN Gopme.

O1neHKa «OTJIIMYHO» BBICTABIISIETCS, €CIU CTYACHT BBIMOTHHI PaboTy 0e3 omuboK u
HEJI0YETOB, JIOMYCTHII He O0JIee OJJHOTO HEeJI0YeTa.

O1eHKa «XOPOIIIOY, €CIM CTYACHT BBIITOJHWII paboTy OJTHOCTHIO, HO JOIMYCTHII B HEH HE
Oosee ogHOM HErpyOOii OMMOKH U OJTHOTO HEJ0UeTa, WU He OoJiee ABYX HEJOUETOB.

O1eHKa «yTOBIETBOPUTEIHHOY, €CITH CTY/ICHT MPABUIHHO BHITIOIHII HE MEHEE MTOJIOBHHBI
paboThl WM JOMYCTUI He Oojiee NBYX IpyObIX OoIIMOOK, Ui He Oosiee oaHOM rpy0oil u oqHOM
HerpyOoi oIMOKN ¥ OJJTHOTO HeJoueTa, U He Oosiee IBYX-TpeX HErpyObIX OMIMOOK, WU OJHON
HEerpyooi omMOKH U TpeX HeJ0YEeTOB, UM MPH OTCYTCTBUU OIIMOOK, HO IPU HAIWYUU YEThIpeX -
ISITH HEJI0YETOB, TUIOXO0 3HAET TEKCT MPOM3BEICHUS, TOMYCKAET UCKakeHHe (DaKTOB.

OrneHka «HEYAOBJIETBOPUTENIBHO», €CIM CTYJEHT JOMYCTHJI YHUCIO OIMIMOOK M HEI0YeTOB
NPEBOCXOIAIIEe HOPMY, TPU KOTOPOH MOKET OBITh BBICTABJICHA OLEHKA <«3», WM €CIH
NPaBUJIBHO BBHIOIHHUI MEHEE MOJIOBUHBI paOOTHI.

11



Kpurepun ouneHuBaHusi JIa0OPaATOPHBIX padoT.

«5» (OTJIMYHO): BBITIOJHEHBI BCE 3aJaHMs JTA0OPATOPHOU padOTHI, CTYICHT YETKO U 0e3
OIIMOOK OTBETUII HA BCE KOHTPOJIbHBIE BOIIPOCHL.

«4» (XOpoI1110): BEITIOJTHEHBI BCE 3aJaHMs JIA0OPATOPHOU pabOTHI; CTYACHT OTBETHII HA BCE
KOHTPOJIbHBIE BOIIPOCHI C 3aMEYaHUSIMHU.

«3» (YyIOBIETBOPUTEIILHO): BBIMOJHEHBI BCE 3alaHusi J1abopaTopHON pabOTHI C
3aMEUYaHHsIMH; CTYJCHT OTBETUJI Ha BCE KOHTPOJIbHBIE BOMPOCHI C 3aMEYAHUSIMH.

«2» (He 33.‘-IT€HO)I CTYACHT HC BBIIIOJHUII WA BBbIIIOJIHWII HCIPAaBUIbHO 3adaHWA
1abopaTopHOi pabOTHI; CTYIEHT OTBETHII HA KOHTPOJIBHBIE BOIIPOCHI C OIIMOKaMU UITU HE OTBETHII
Ha KOHTPOJIbHBIE BOIIPOCHI.

4.2 DoHJ OLIEHOYHBIX CpeacCTB 1Jisl MPOBEACHUS l'[pOMG)KyTO‘lHOﬁ aTTeCTalluM.

Bonpocs! k 3Kk3ameny:

1. Ctpyktypa Mex(a3sHbIX BHYTPEHHUX U BHEIIHHX TPAaHULl HOHOOOMEHHBIX
MeMOpaH. J[BoriHo# anexTpudeckuit cioi (IIC). Mukpo-, Me30- 1 MaKpOIOPHI.

2. MonenupoBanne  JIOC u  cenekTuBHOCTM  mepeHoca.  [IpumeneHue
MHUKPOT€TEPOr€HHON MOJENH.

3. [Tonstue quddysnonnoro norpanuvHoro cnost (AI1C), mpuuuHbI €ro nosBICHUS B
JNIEKTpPO- MW OapoMeMOpaHHBIX cucTeMax; KoHuenuuu Hepncra um JleBu4a, COBpEMEHHBIE
MPEJICTABICHUSI O XapaKTepe MepeHoca B MOrPaHUYHOM CJIO€ pacTBOPA.

4, KoHueHTpannonnas mojisipu3anusi B AJIEKTpoauanuse. BbIBOJ ypaBHEHHS Uit
npeeIbHON TUIOTHOCTHU TOKA.

o. OpnHOMEpHBIC HEeCTAI[MOHAPHBIC MOJCIH AIEKTPOAN(PY3HOHHOTO MEPeHOca B 3-X
cioiHoM obmactu (MeMOpaHna + aBa muddy3uoHHBIX ciios B pacTBope). O01as GopmMyIupoBKa.

6. MopnenupoBanue BojapTaMIepHoil xapakrepuctuku MOM.

7. MopenupoBaHue XpOHONOTEHIIMOTPaMM.

8. Nmnenanc MOM. MoaenupoBanue ¢ UCIOJIb30BaHUEM (Ha30pOB.

9. Nmnenanc HWOM. MoaenupoBaHue ¢ HCIHOJb30BAaHUEM MAaTEMaTUYECKOIO
OTMCAaHUsI XPOHOTIOTEHIIMOMETPHH.

10. Nmmenanc MOM. DkBUBallEHTHBIE CXEMEL.

11.  Teopermueckue W TNPAKTUYECKUE ACIEKTHl HCCIENOBAaHUS TUAPOPUIBHO-
rupoGoOHOro OanaHca MOBEPXHOCTH MyTEM U3MEPEHHSI KOHTAKTHOTO yIila CMaulBaHHUS.

12. DNeKTpPOHHO-MUKPOCKOIUYICCKUE H CIIEKTPOMETPHYECKHE METOJBI NCCIICIOBAHUS
MOBEPXHOCTH.

13. CaepxmpeenbHbINA MepeHOC B MEMOPAHHBIX CUCTEMAX, OCHOBHBIE MEXAHU3MBI.

14.  Tenepanust H+ u OH— noHoB u 3¢ (et 3K3aIbTaIHH.

15.  I'paBuTarimoHHas KOHBEKIIUS U JIEKTPOKOHBEKIIUS.

16. Metonasl mMomubukanuu moBepxHocTH WOM mist mpumaHuss UM TpeOyeMbIX

CBOICTB: MojiaBiieHue reHepanuu noHoB H+ n OH—, ycunenue 351eKTpOKOHBEKIIHH.
Ilepeuens wacmu komnemenyuu, nposepaemsix ouenounvim cpeocmeom: (OINK-1, T1K-2)

IIpumep 3K3aMeHAIMOHHOIO OMJIeTA:
denepajibHOE TOCYAAPCTBEHHOE 00pa30BaTe/IbHOE YUpPeKIeHHe BbICIIEIr0
o0pa3zoBaHust
«Ky0aHCKuUil rocy1apCcTBeHHbIN YHUBEPCUTET»
Xumus
DIIEKTPOXUMUS
Kadenpa pusnueckoit xumuu
JucuunimHa «SIBjieHUus1 Ha MesK(a3HBIX TPAHUIAX»
JK3aMeHAlMOHHBbIN Oniter Ne 3
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1. [Monsitue nuddysznonnoro norpanuynoro cios (AI1C), npuuuHbl €ro NOsSBICHUS B
ANEKTPO- W OapoMeMOpaHHBIX cHcTeMax; KoHmenuun HepHcra u JleBn4a, COBpEMEHHBIC
IPECTaBJICHUS O XapaKTepe MepeHoca B MOTPaHUIHOM CJIO€ pacTBOPA.

2. I'enepanmst H+ u OH— noHoB u 3d ekt sx3anbranum.

3aBenyromnuii kadeapoit B.U. 3a0onoukuit

KpnTepnn OICHKH I10 l'[pOMe)RyTO‘lHOﬁ aTTeCTallui B (l)OpMe IK3aMCHa U 3a4eTa.
le/l OLICHKE YYUTBIBAIOTCH CJICAYIOIUEC KAYCCTBCHHbBIC ITOKA3aTEC/IN OTBETOB:

. riryOuHa (COOTBETCTBUE U3YYEHHBIM TEOPETUUECKUM O0OOIICHHUSM ); IIHPOTA;

J OCO3HAaHHOCTb (COOTBETCTBUE TpPeOyeMbIM B IpPOrpaMMe YMEHHUSAM IPUMEHSThH
MOJIYYCHHYIO HH(GOPMAITHIO);

J MOJTHOTA (COOTBETCTBUE 0OBEMY IIPOTPAMMBI);

J YHCIIO0 M XapaKTep OIMHUOOK.

3ayer.

OneHKH «3auTeHO» 3acCiIyKUBAaeT CTYACHT, OOHAPYXHBIIMKA 3HAHHE OCHOBHOTO
POrpaMMHOTO MaTepuaia B 00bEMe, HCOOXOAMMOM JUIS JabHEUIIeH yd&Obl U TIPEICTOSIICH
paboTel MO mpodeccuu, CHPABIAIOIIMNACA C BBIMOIHEHHEM 3a/laHui, MPeayCMOTPEHHBIX
IIPOrpaMMoOM, 3HAaKOMBIM C OCHOBHOW JIMTEPaTypoOM, PEKOMEHJOBAaHHOW mporpammon. Kax
MpaBUJIO, OLIEHKA «3a4yTE€HO» BBICTABISAETCA CTYACHTaM, JONYCTHBIIMM MOTPEIIHOCTU
HEIPUHIUIIAAIBHOTO XapaKTepa B OTBETE HA HK3aMEHE U IIPU BBIITOJIHEHUM JK3aMEHAMOHHBIX
3aJlaHul;

OneHka «He 3a4TE€HO» BBICTABIISETCS CTYACHTY, OOHAPYKUBLIEMY IPOOENbl B 3HAHUAX
OCHOBHOTO NPOrpaMMHOr0 MaTepHalia, JAOMYCTUBIIEMY TNPUHIUNHUAIBHBIE OLIMOKH B
BBIIIOJIHEHUM IIPENYCMOTPEHHBIX IIporpamMmon 3ajgaHui. Kak mpaBuilo, OILlEHKA «HE 3a4TEHO»
CTaBUTCS CTyJAEHTaM, KOTOpble HE MOTYT MPOAOKUTH OOy4eHHE WIM MPUCTYNUTh K
npoeCCHOHATPHON NIEeATENTPHOCTH 0 OKOHYAaHMM By3a 0€3 JIOTOJHUTENBHBIX 3aHITHH 110
COOTBETCTBYIOIIEH TUCLMILIAHE.

JK3aMeH.

- 0TMETKAa «OTJHMYHO» BBICTABIISIETCA CTYAEHTY, €CJIM OTBET MOJIHBIA, NPaBUJIbHBIN,
CaMOCTOATENIbHBIN, MaTepuan M3JI0KEH B OIPEACIICHHOM JIOTHYECKOW IOCIEA0BATEIBHOCTH
JIEMOHCTPUPYETCS MHOTOCTOPOHHOCTH MOJXO0/I0B, MHOT'OACIIEKTHOCTh OOCYX/IE€HUS MPOOJIEMBI,
YMEHHME apryMEeHTUpPOBaTb COOCTBEHHYIO TOYKY 3pEHHUS, HaxOJIuUThb IYTH pelIeHus
MIO3HABATEJIBHBIX 3aJ1a4, YCTAHABJIMBATL NPUYMHHO-CIICICTBEHHBIE CBSI3U MEXKIY CTPOCHHEM,
CBOMCTBAMHM M IPUMEHEHUEM BEIIECTB, B JIOTMYECKOM PACCYKICHUU W PEIICHUM 3aJa4d HET
oLIMOOK, 3a/1a4a pelieHa paluoHaIbHBIM CIOCOO0M;

- OTMETKA «XOPOIL0» BBICTABIISIETCS CTYACHTY, €CIM OTBET IOJHBIA M MPAaBWIBHBIA HA
OCHOBE  W3Y4YEHHBIX TEOpPUH, Marepuanl U3JI0KEH B  ONPEACIEHHON  JIOTMYECKOU
MOCJIEI0BATENbHOCTH, IPU 3TOM JOINYCKAIOTCS HECYIIECTBEHHbIE OMIMOKM B OTBETax Ha
TEOPETUYECKUE BOIIPOCHI UM B PELICHUU 3aJayd, KOTOpPBIE CTYACHT MOXKET WCIPABUTH IIO
YKa3aHUIO MPEroaaBaTes

- 0TMETKA «YA0BJIETBOPHUTENbHO) BBICTABIIACTCS CTYAEHTY, €CIIM OTBET IIOJIHBIN, HO IIPU
3TOM JIOMYILl€HA CYIIECTBEHHAs OLIMOKA WJIM OTBET HEIOJIHBIM, HECBA3HBINA, HE MPOSBISIOTCS
YMEHUS MPUMEHATh TEOPETUUYECKHUE 3HAHUS MPH PEIIEHUH MPAKTUYECKUX MpoOJeM; 3a 3HaHUe
npeaMera ¢ 3aMeTHBIMM IpoOeliaMu, HETOYHOCTSIMH, HO TaKMMH, KOTOpble HE CIy’KaT
HPEMATCTBUEM JJIS JalbHEHIIero o0ydeHus

- OTMeTKAa «HEeYI0BJeTBOPHUTEIbHO» BBICTABISETCS, €CJIU OTBET OOHAapyKHUBAET
HE3HaHHE OCHOBHOT'O CO/IEpKaHUs yueOHOro Marepuasia

OneHouHble CpencTBa Uil MHBAIWAOB M JIMI[ C OTPAHUYEHHBIMH BO3MOXXKHOCTSMH
3/I0pOBbsI BHIOUPAIOTCA C YUETOM UX WHAMBUIYAIbHBIX ICUXO()U3NYECKHX OCOOCHHOCTEH.

— IIpY HEOOXOJMMOCTH UHBAJIUAAM U JINIIAaM C OTPaHUYEHHBIMU BO3MOXHOCTSIMU 3/10POBbSI
IIPEOCTABIIACTCA JOMOJHUTEIBHOE BPEMS I IIOArOTOBKU OTBETA HA DK3aMEHE;
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— P MPOBEICHUH MPOILETYPHI OLICHUBAHUS PE3yIbTATOB 00YUEHUS MHBAIUOB U JIUII C
OTPaHUYCHHBIMH BO3MOXHOCTSIMH 3/I0POBBSI TPETYCMATPUBACTCS MCIIOJIb30BaHUE TEXHHYCCKIX
CPEICTB, HEOOXOAMMBIX UM B CBSI3H C UX MHIUBUIAYATHbHBIMA OCOOCHHOCTSIMU,

— TIpY HEOOXOJAUMOCTH ISl O0YYAFOIIUXCS ¢ OTPAHUYCHHBIMHA BO3MOXKHOCTSIMH 37I0POBbS
W UWHBAJIWAOB IIpOLIEypa OICHUBAHUS pE3YJIbTaTOB OOYYEHHS M0 AWCIMILIUHE MOXKET
MIPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[Ipouenypa oleHUBaHUs Pe3yIbTATOB OOYYCHHUS WHBAIUAOB U JIUI] C OTPAaHUYCHHBIMH
BO3MOXKHOCTSIMH  3JIOPOBbSI 10 JTUCHUIUIMHE (MOJIYJIIO) MpEeIycMaTpUBaeT IPEIOCTABICHUE
uHpopManuu B QopMmax, aJanTHPOBAHHBIX K OrPAHUYCHHSIM HMX 3J0POBbS M BOCIPHUSATHUS
nHpopmanuu:

Jist 11 ¢ HApYIICHUSIMH 3PEHUS:

— B I1e4aTHOW (hopMe YBEIMYCHHBIM HIPUPTOM,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

JUJ1st T ¢ HApYIIEHHUSIMH CITyXa!

— B mieyaTHo opme,

— B (hpopMe 3IIEKTPOHHOTO IOKYMEHTA.

JUtst 11 ¢ HapYIICHUSIMHA OTIOPHO-IBUTATEIILHOTO arapara:

— B IIeYaTHOM opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JlaHHBII TEpeYeHb MOXET OBbITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHI'CHTA
o0ydJarouuxcsi.

5. IlepevyeHb OCHOBHO¥ U I0NIOJHUTEJIBLHOH YUeOHOI JIUTepaTypbl, HeOOXOAMMOM 115
OCBOCHHUS TMCUMILIUHBI (MOLYJIs).

5.1 OcHoBHas JiuTEpaTypa:
1. Ponpyrun B.U. ®usukoxumus noBepxuoctu. Jomronpynusiii: Maremrexr. — 2008. — 24 c.
JInst OCBOEHHSI TUCIUTUIMHBI MHBATHIAMH U JIMIJAMU C OTPAaHMYCHHBIMH BO3MOKHOCTSMHU
3I0POBbSl MMEIOTCS W3JaHUS B 3JCKTPOHHOM BHJIC B DJICKTPOHHO-OMOJIMOTEUHBIX CHCTEMAx
«Jlanp» 1 «OpaiT».

4.2 JlonoJIHMTeJIbHAS JIUTepaTypa:

1. Jlyxomckmii 10.4., TamO6ypr HO.JI. ®Pu3NKO-XUMHYECKHE OCHOBBI 3JIEKTPOXMMHUHU.
Honronpyansiii: Matennekt. — 2008. 423 c.

2. Ciferri A., Perico A. lonic interactions in natural and synthetic macromolecules. NJ.: Hoboken
Wiley Interscience. — 2012. 852 p.

3. Kpauenko T.A., 3onoryxuna E.B., Yaiika M.IO., SpocnaBueB A.b. Dnexkrpoxumus
HAaHOKOMITO3UTOB MaTaJI — MOHOOOMEHHUK. M.: Hayxka. — 2013.
http://www.rfbr.ru/rffi/ru/books/o_1916771#1

5.3. Illepuoauyeckue U3IaHNUs:
Kypuan «MemOpaHbl 1 MeEMOpaHHBIE TEXHOJIOTHH
Kypnan «Pusndeckas XuMus»

6. Ilepeyenbr pecypcoB  HH(POPMANUOHHO-TEJEKOMMYHHMKAIMOHHON  ceTH
«HTEpHEeT», B TOM 4YHCJIE COBpPeMEHHble IMpodecCHOHATIbHbIE 0a3bl [JaHHBIX M
HH(pOpMANMOHHBIE CIPABOYHbIE CHCTEMBbI, HEOOXOAMMBIE [JISI OCBOCHHS UCHUILIHHBI
(Mmomyais).

1. CnpaBouno-npaBoBas cuctema «Koncyaprant [Tmrocy http://www.consultant.ru
2. Tlopran otkpeIThIX naHHbIX Poccuiickoit deneparuu https://data.gov.ru
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http://www.rfbr.ru/rffi/ru/books/o_1916771#1
http://www.consultant.ru/
https://data.gov.ru/

3. ba3a OTKpHITBIX JaHHBIX MuUHHCTEpPCTBA TpylJa M  COUMANbHOM 3ammurel PD

https://rosmintrud.ru/opendata

baza nannbix Hayunoii anekrponnsiii ouoimorexku eLIBRARY.RU https://elibrary.ru/

5. baza pganHbIX BcepoccHiiCKOrO WHCTUTYTa HAyYHOM M TEXHHUYECKOHW uWH)opmanuu
(BUHUTH) PAH http://www?2.viniti.ru/

6. ba3pl ganHbIX B cepe HMHTEIEKTyallbHOI COOCTBEHHOCTH, BKJIIOYas MATEHTHbIE Oa3bl
JaHHBIX WWW.IusSnano.com

7. bBa3pl JaHHBIX ¥ aHANUTHYECKHE MyOIHKAUU «Y HUBEPCUTETCKasi HH(POpPMAIIMOHHAS CUCTEMA
POCCUA» https://uisrussia.msu.ru/

8. ®enepanpHas rocygapcTBeHHas MHQopMaloHHas cucteMa «HarmoHanpHas 3JI€KTpOHHAs
oubmmorekay https://H30.pd

9. ba3za gannbIxX nmpoeccroHaNbHBIX CTaHAaPTOB MUHHUCTEPCTBA TPY/Ia M COLUAIBHOM 3aIIUThI
P®  http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-
professionalnykh-standartov/

10. ba3bl maHHbIX MUHHCTEPCTBA SKOHOMUYECKOTO pa3Butus PD http://www.economy.gov.ru

11. OdunmanpHelii callT dDenepanbHOrO areHTCTBA MO TEXHUYECKOMY PETyIUpPOBAHUIO H
metposiorun http://protect.gost.ru/

12. Enunas 6a3a rocros P® - http://gostexpert.ru/

13. Pecypcei mo Ttepmoaunamuke (Martindale's calculators chemisty on-line center) -
http://www.martindalecenter.com/Calculators3B.html

14. NuadopmanmonHo-mipaBoBas cuctema «l'apanT» [DnekTpoHHBIH pecypc| — Pexxum nocryma:
http://garant.ru/

15. DnekTpoHHO-OubMMOTeYHAs cucTeMa «KoHCyabTaHT cTyaeHTay WwWw.studmedlib.ru

16. baza HOpMaTHUBHBIX TOKYMEHTOB 1o oxpane Tpyna (http://econavt.ru/instrukcii-po-ohrane-
truda/dokumenty)

17. Poccuiickas MmemOpanHas ceTb Russian membrane network www.rusmembrane.net/

18. Dnekrponnble yueOHUKH Kadenpel MemOpannoit Texnomnorum Poccuiickoro XuMHUKO-
TexHonorunueckoro YHuBepcurera HM. J.. Menneneena,
http://membrane.msk.ru/index.php?pagelD=77

&

7. Meroauyeckue yKa3aHUSl JJisi OOY4YalOIIMXCSl IO OCBOCHMIO JAWCHMILIMHBI
(MmonmyJis).

VYcnemHoe OCBOGHHME AMCLUMIUIMHBI TPEANOJaraeT akTUBHOE, TBOPUYECKOE YydacTHE
CTYZIEHTA ITyTeM IUIaHOMEPHOH, TOBCETHEBHOM pabOTHI.

OO0mre pekoMeHIauu

N3yueHne AMCHUIUIMHBI CIelyeT HauuHaTh C MPOpaboTKU paboyeil mporpaMmsl, ocoboe
BHUMaHUe, yAelss UelsIM U 3aJlauaM, CTPYKTYpE U COJEpKaHUIO Kypca.

HmeeTcst 2neKTpOHHAs BEPCHs JIEKIAN 10 JaHHOW JUCLIMILINHE.

OcHoBHOI (opmoii 00yueHHUs: CTYIEHTOB SIBISETCS CaMOCTOSITENbHAas paboTa Haj
yueOHbIM MaTepuanioM. [Ipouecc n3ydeHus TucMIIMHGI “MeMOpaHHbIe TEXHOJIOTHH B pEIIEHUH
9KOJIOTHYECKUX MPOoOJIeM™ COCTOUT U3 CIEIYIOMIMUX ATAMOB:

1. TlpopaGoTka TEOpPETHYECKOr0 MaTepuana IO PEKOMEHJOBAHHOMY YYEOHHMKY H
KOHCIIEKTaM JIEKIIUH, MpeAOCTaBICHHBIX IpernojaBaTesieM B JJIEKTPOHHOM BHjae. B ciyuae
HEJIOCTYIIHOCTH JaHHOTO TMocoOusi HEoO0XOAMMO OOpaTHTbCS K CIHCKY JIUTEPaTypHl,
IPUBEIEHHOTO B pabouell mporpaMMme AHUCHUIUIMHBI “MeMOpaHHbIE TEXHOJOTHH B PEIICHUU
IKOJIOTUUYECKUX MPoOIeM”.

2. BrimonHeHEe cCaMOCTOSITEIBHBIX pa0oT.

3. IloaroroBka M mpejcTaBlieHUE MEpel] OJAHOKYPCHUKAMM MpPE3CHTAlMi Ha 3aJaHHYIO
TEMY.

4. Cnauu 3K3aMeHa B YCTHOM MJTM MUCBMEHHOM (hopMme (10 yCMOTPEHMIO MPETo1aBaTes).

C 1enpio0 KOHTPOJIS U MOJATOTOBKH CTYACHTOB K M3YUEHHUIO HOBOM TEMbl BHaUalIe Kaxa0i
NPAaKTUYECKOTO 3aHATHUS MpPEerojaBaTeNieM MPOBOAUTCS HHIUBUIYaJIbHBIH WM (DPOHTAIBHBINA
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http://www.economy.gov.ru/
http://protect.gost.ru/
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http://garant.ru/
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http://www.rusmembrane.net/
http://membrane.msk.ru/index.php?pageID=77

YCTHBIM OMPOC 1O BHINOJHEHHBIM 3aJaHusIM Mpeapiaymet Tembl. Kputepuun oreHkud: —
MPAaBWJIBHOCTh OTBETA M0 COJEPKAHUIO 3a7aHusl (YUUTHIBAETCS KOJIMYECTBO U XapaKTep OMHUOOK
IIPU OTBETE);

— TMOJHOTA ¥ IIyOMHA OTBETa (YYUTHIBACTCS KOJIMYECTBO YCBOCHHBIX (PAKTOB, MOHATHH U T.11.);
— CO3HATEJIbHOCTh OTBETA (YUMTHIBAETCS IOHMMaHUE U3J1araéMoro Marepuaa);

— JIOTUKA  UW3JIOKEHUs  MaTepuana  (y4yUThIBa€TCSA  yMEHHE  CTPOUTh  LIEJIOCTHBIM,
IIOCJIEI0BATENbHBIN paccKa3, FPAMOTHO I10JIb30BAThCS CIIEUAIBHON TEPMUHOJIOTHUEN );

— PpalMOHAILHOCTh MCMOJIb30BAaHHBIX MPHUEMOB M CIIOCOOOB PEILIECHUS MMOCTABJICHHON yueOHOU
3agaun  (YYMTBIBAE€TCS YMEHHE HCIOJIb30BaTh Hambosiee mporpeccuBHble W 3((EeKTUBHBIC
CIIOCOOBI IOCTUKEHUS 1SN ),

— CBOEBPEMEHHOCTh U 3(P(PEKTUBHOCTH HCIIOIIB30BAHUS HATJISIIHBIX MMOCOOMH M TEXHHYECKUX
CPEICTB TpHU OTBeTe (YUUTHIBACTCS TIPAMOTHO U C TMOJB30M NPUMEHSATh HATISIHOCTH U
JIEMOHCTPALIMOHHBIN OMBIT IIPU YCTHOM OTBETE);

— HCIOJb30BaHKE JOMOIHUTEIHLHOTO MaTepuana (00s13aTelIbHOE YCIOBUE);

— panMOHAIBLHOCTH HCIIOJIB30BAaHUS BPEMEHH, OTBEIEHHOrO Ha 3aaaHue (He omoOpseTcs
3aTSIHYTOCTh BBINOJHEHUS 3aJlaHUsl, YCTHOIO OTBETAa BO BPEMEHM, C YYETOM WHJIMBHUAYaIbHBIX
0COOEHHOCTEH CTY/IEHTOB).

Pa3BepHyThIli OTBET CTyIEHTa JOJDKEH MPEACTaBIATH cO00I CBSI3aHHOE, JOTHYECKH
[IOCJIEIOBATENbHOE COOOIIEHNE Ha 3aJaHHYI0 TEeMy, IOKa3blBaTb €ro yMEHHE IPUMEHATH
onpeJieseHus, IpaBuia B KOHKPETHBIX CIyJasx.

Pedepar mpencraBnsier coOOi KpaTKoe H3JIOKEHHE COJACP)KaHUS HAyYHBIX TPYAOB,
JUTEpaTyphl MO OMpeesieHHoi HayuHoil TemMe. O0beM pedepara moxeT nocturats 20-30 c1p.;
BpeMsi, OTBOJAMMOE Ha €ro IMOArOTOBKY — OT 2 Henenb 10 Mecsma. IlogroroBka pedepata
MOJIpa3yMeBaeT CaMOCTOSTENIbHOE HW3YYEHHE CTYACHTOM HecKolbkux (He Menee 10)
JUTEPATypHBIX UCTOYHUKOB (MOHOTpaduii, HAYIHBIX CTaTe W T.J.) IO ONPEACIEHHON TeMe, He
paccMaTpuBaeMoii MOApOOHO Ha JIEKIIUU, CUCTEMATH3AIMIO MaTepHralia U KpaTKoe ero U3JI0KEeHHE.
lens nHamucanus pedepara — NPUBUTHE CTYIAEHTY HABBIKOB KPAaTKOTO M JIAKOHUYHOTO
MpEJICTaBICHUsT COOpPaHHBIX MaTepuaioB U (PAKTOB B COOTBETCTBHM C TpeOOBaHUSMU,
MPEABSIBISIEMBIMHU K HAYYHBIM OTYETaM, 0030paM U CTAThsIM.

Pabota nomKkHa COCTOSATH U3 CIEAYIOIMINX YaCTei:
- BBEJICHHUE,

- OCHOBHAs 4acTh (MOKET BKIIOUaTh 2—4 TJ1aBbI)
- 3aKJIFOYCHHUE,

- CIIMCOK MCMOJIb30BaHHBIX UCTOUYHUKOB,

- IPUJIOKEHHUSL.

Bo BBeneHHH OOOCHOBBIBAE€TCA AaKTyalbHOCTH BBIOPAHHOW TEMbI AJI HCCIEAOBaHUSA,
XapaKTepU3yeTcsi €€ HayyHOe M MPaKTUYeCKOE 3HAueHUe s pPa3BUTHS COBPEMEHHOIO
MPOU3BOJICTBA, (POPMHUPYIOTCS LIETH U 33aJa4d KOHTPOJIBHOW paboThI, Omperensercs OOBEKT,
MpeAMET W METOAbl HCCIENOBAHUS, WMCTOYHUKA HHGPOPMAIMHU JJIS BBIMOJHEHUS pabOTHI.
[TpumepHBIif 00beM BBeeHUS — 1-2 CTpaHUIIBl MAIIMHOMUCHOTO TEKCTA.

OcHoBHas 4yacTh pabOTHI BHITIONHSAETCS HA OCHOBE M3y4YEHHUS UMEIOIIECICS 0TEUeCTBEHHOU
U 3apyOeXHOW HaydyHOM U CHEeNHaTbHOW SKOHOMHUYECKOH JHTepaTypbl MO HCCIeAyeMOi
npobiieMe, 3aKOHOJATENbHBIX M HOPMAaTHBHBIX MarepuaioB. OCHOBHOE BHHMaHUE B TIJaBe
JIOJDKHO OBITH YJENIEHO KPUTUYECKOMY 0030py CYIIECTBYIOIIMX TOYEK 3PEHHS MO MPEAMETY
UCCJIEIOBaHUsI U OOOCHOBAaHHOW apryMeHTalluu COOCTBEHHOM IO3MLMU M B3IJISA0B aBTOpa
paboTel Ha penieHue MpoOsieMbl. TeopeTHueckrne MONI0KEHUs, CHOPMYIUPOBAHHBIE B TJIaBE,
JIOJIKHBI CTaTh UCXOJHOW HAay4yHOU 0a30i1 17151 BBIMOIHEHUS MTOCIEAYIONUX IJ1aB pabOTHI.

Jl11s moAroToBKH pedepara JOHKHBI UCTIOIh30BATHCS TOIBKO CIICUaIbHBIE PeTICBAHTHBIC
ucrounnku. Kpome pedeparos, TemaTrka KOTOPHIX CBS3aHA C JUHAMUKOW KaKUX-THO0O SBIICHUIA
32 MHOTHE TOJIbl, TUOO0 UCTOPUUECKOTO PA3BUTHSI HAYYHBIX B3TJISIOB HAa KaKyk0-1u00 mpodiieMy,
ClIeTyeT UCIO0JIb30BaTh HCTOYHUKH 3a epuoA He 6oiee 10 jer.

[TpumepHbIii 06beM — 15-20 cTpaHuUI] MAIIMHOMKUCHOTO TEKCTA.
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B 3akimoueHnu OTpakaroTcsi OCHOBHBIE PE3YJIbTaThl BBHIIIOJIHEHHOW pabOThI, BayKHEHIINE
BBIBOJIbI, 1 PEKOMEHIALIUH, ¥ ITPEIJIOKEHUS 110 X TPAKTUIECKOMY UCIIOIb30BaHuI0. [IpuMepHbIi
00BbEeM 3aKITIOYCHHUS — 2—3 CTPaHUIIBl MAITMHOIMCHOTO TEKCTA.

B npunokeHusX MOMEIaTcs M0 HEOOXOIUMOCTH WUIFOCTPUPOBAHHBIE MaTepUallbl,
UMEIOIME BCIIOMOTaTeNIbHOE 3HAa4YeHHE (TaONMIIBI, CXEMBI, JAMarpaMMbl M T.IL.), a TakKke
MaTepuaibl 10 MCIOIb30BAHUIO PE3YJIBTaTOB MCCICNOBAHUN C IOMOLIBI BBIYMCINUTEIBHON
TEXHUKH (aJITOPUTMBI U IPOTPAMMBI PaCYETOB U PELICHUS] KOHKPETHBIX 33Ja4 U T.11.).

3agaHue o MOJAroTOBKE pedepaTa CTYACHTOM BbLAAETCS PENoIaBaTeeM HHANBUIYaIbHO,
HO TaK)X€ MOXKET OBbITh HHULMUPOBAHO CAMUM CTYIEHTOM.

ITpe3eHTanuu Ha 3aaHHYIO TEMY BBIIOIHSIOTCA B mporpamme Power Point. OHa omxHa
COCTOATh W3 5-8 crHaiiloB M coJepKaTb OCHOBHBIC OIpeNeNeHus, (QaKTHUSCKHUMA
WJUTIOCTPUPOBAHHBIA MaTEpUall, BBIBOJBI U CIIUCOK UCIOIb30BaHHBIX HCTOYHHUKOB.

Marepuan s cooOIIeHUs HEOOXOIMMO HMCKAaTh B KHHUTaxX, >KypHajlaX M HHTEPHET-
UCTOYHUKAX, ONYOJIMKOBAHHBIX B ITOCIEIHUE 3 Toja.

Joxmaza, compoBOKIAIOIIUN MTPE3EHTALUU, TOJDKEH 3aHUMaTh 7-10 MUHYT.

W noknax, W MNpe3eHTAUUU INPEABAapUTEIbHO NPUCBUIAIOTCA IPENOAABATEN0 110
AJIEKTPOHHOM ITOYTE HA IIPOBEPKY.

CamocrosiTenbHble pabOThl BBIMOJIHAIOTCS KaXIbIM CTYJEHTOM Ha OTHAENbHBIX JHCTKaX.
He nomyckaercs wucnoibp3oBaHHE JIOOBIX CPEACTB KOMMYHHKAIMHU (HOYTOYKH, MOOWIJIBHBIC
Tesie(hOHbI C BBIXOJIOM B HHTEPHET U IIp.

JlaGoparopHasi paboTa BBINOJHIETCS CTYJEHTOM B COCTaB€ TPYIIIbI, NOATPYMIbl WU
WHIVBUAYaJIbHO. Bce BBIYMCIIEHMS JKENAaTeIbHO MPOBOAWUTH BO Bpems 3aHatus. llpu
HEIOCTaTOYHOM KOJIMYECTBE BPEMEHU UX MOYKHO BBITIOJHATH B YaChl CAMOCTOATEIBHOM paboThI ¢
00s13aTeNIbHBIM MPEACTaBICHUEM PE3Yy/IbTaTOB MPENOIaBaTE0 Ha MOCIEAYIOIINX 3aHATUAX WU
KOHCYJIbTaLIHSIX.

OdopmiieHre 0TYETOB TOJIKHO MPOBOAUTHCS MOCJIE OKOHYAaHUS paboThl. /11 HOArOTOBKU
K 3alllUTe OTyeTa CJEAyeT IPOaHAIU3UPOBATh PE3YJbTaThl, COINOCTABUTh HX C W3BECTHBIMU
TEOPETUYECKUMHU TOJOKEHUSMH WM CIPAaBOYHBIMH JAHHBIMM, OOOOLIUTH pPE3yIbTaThl
MCCJIEIOBaHUM B BUJIE BHIBOJIOB 110 paboTe, MOArOTOBUTH OTBETHI HA Bonpockl. [locie 3aBepuieHus
BBINOJIHEHUS Ta0OPAaTOPHBIX PA0OT MPOU3BOJUTCS UX 3aIINTA.

JlonyckaeTcss ucnojp30BaHuE pPadOUMX TETpajeil, B KOTOPBIX 3aKOHCHEKTHPOBAHBI
HauOoJsiee BaXKHbIE C TOYKU 3PEHUS KaXIOr0 M3 CTYJIEHTOB MOMEHTHI, BBIJCIICHHBIE MpHU
CaMOCTOSITENIbHOM MPOpadOTKe KaXKI0i U3 TeM.

B ocBoeHuM IHCHUIUIMHBI MHBAIUAAMM U JIMIAMH C OFPAaHUYEHHBIMU BO3MOXHOCTSMHU
3/10pOBbs OOJIBIIOE 3HAYEHHE HMEeT WHJMBHJyalbHas y4yeOHass paboTa (KOHCYJIbTalluu) —
JIOTIOJTHUTEIbHOE pa3bsiCHEHUE Y4eOHOro MaTtepuaa.

WuauBuayanbHble KOHCYJIbTAIMM IO TPEAMETY SBISAIOTCS BaXXHBIM  (PaKTOpPOM,
CHOCOOCTBYIOUIMM MHIMBUAYAIN3aLUU OOYUYEHHs U YCTAHOBJIEHUIO BOCIMTATEIILHOTO KOHTAKTa
MEXJIy INpernojaBaTesieM W O00y4arollMMCA WHBAJIWIOM WM JIMIOM C OrPaHUYEHHBIMU
BO3MO>KHOCTSIMH 37J0POBBS.

8. Ilepeyenp MHPOPMANMOHHBIX TEXHOJIOTHI, HCMOJIb3yeMbIX NPHU OCYILIECTBJICHUHN
00pa30BaTeJLHOI0 NMPOLEcca Mo AMCHUIINHE (MOYJII0).

8.1 llepeyenb HHPOPMALMOHHBIX TEXHOJIOTHIA.

1. Mcnonp30Banue ciaiiA-npe3eHTalui Ipy IPOBEACHUH JEKIIMOHHBIX 3aHATUH.

2. OpraHuzanusi B3auMoJIEUCTBUS ¢ OOYUYaIOLUMUCS TOCPEICTBOM 3JIEKTPOHHON MOYTHI
(mpoBepKa TOMAIIHUX 3aJaHUI U KOHCYJIbTHPOBAHUE TIOCPEICTBOM 3JIEKTPOHHOM MOYTHI).

8.2 IlepeyeHb HEOOXOAMMOrO JUIEH3HOHHOIO MPOrPAMMHOI0 00ecneYeHus .
Microsoft Office
Microsoft Windows
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[IporpaMMHOe oOecrieueHue s CIIa0OBHISIITIX

9. MaTepI/IaJILHO-TeXHI/I‘leCKaH

0aza, HeoOXxoauMasi Js1l  OCYLIECTBJICHUS

00pa30BaTeJbLHOIO Npolecca Mo AUCHUIInHe (MOILYJII0)

MarepuanbHO-TeXHUYECKOE 00ecredeHrne TUCIUILTUHBI (MOIYIs) U

No Bun pabot
OCHAIIIEHHOCTh

1. JlexunoHHBI | YueOHas ayquTopusi A IIPOBEIEHUS 3aHATUM JIEKIMOHHOTO THIIA,

€ 3aHITHS OCHallleHHas ~ KOMILJIEKTOM  ydeOHOi  Mmebenu,  JTOCKOM-dKpaHOM
YHUBEPCAIbHOM, IIEPEHOCHBIM IIPOEKTOPOM, HOYTOYKOM u
COOTBETCTBYIOIIMUM TMPOTPAMMHBIM OOECIeueHUueM [UIsl JEMOHCTpALUH
IIPE3CHTALMMN.
(ayn. 332c, r. KpacHonap, yi. CtaBponosibekasi, 149)

2. Jlabopatop | YueOHas nabopatopusi  (U3HYECKON  XUMHUHU, YKOMIUICKTOBAHHAS
HbIE CHEIHATM3UPOBAHHON MeOesblo, BBITSHKHOM CHUCTEMOW BEHTHIISIIMH,
3aHATUSA MEJI0BOM JOCKOM, CPEICTBAMU [T0KapHOU 0€3011aCHOCTHU U OKa3aHUs IEPBOM

MEIUIIMHCKON MTOMOIIH, TIEPEHOCHBIMH HOYTOYKaMH.
(ayn. 334c, r. Kpacnonap, yin. CraBpomnosnbsckas, 149)

3. ['pynnoBsie | YueOHas aynuToOpHs IJs MPOBEIEHUS TPYNIOBBIX M HWHIUBUYAIbHBIX
(vHIMBUAYA | KOHCYJIbTAIlMH, OCHAIICHHAS KOMIUIEKTOM Y4YeOHOW MeOenmu, TOCKOW-
JBHBIC) 9KpAaHOM YHUBEPCAIbHON, MEPEHOCHBIM MPOEKTOPOM, HOYTOYKOM U
KOHCYJIbTAIl | COOTBETCTBYIOIIUM IIPOIPaMMHBIM OOECIE€YeHHEM MJI JEMOHCTpaluu
15054 Mpe3CeHTaIUN.

(ayn. 334c, 332c, r. Kpacunogap, yn. CraBpononbckas, 149)

4. Texymmii Yyebnast ayauTopusi AN MPOBEACHHUS TEKYIIErO KOHTPOJS U
KOHTPOJIb, | IPOMEXYTOYHOM aTTEeCTalluM, OCHAIIEHHAas KOMIUIEKTOM Yy4eOHOH
MPOMEXYTO | MeOenu, IOCKOM-3KpPaHOM YHUBEPCAIbHOW, MEPEHOCHBIM IMPOEKTOPOM,
YyHas HOYTOYKOM M COOTBETCTBYIOLIMM MPOTpaMMHBIM OOECIICYEHUEM IS
aTTecTauus | JEMOHCTpAIMy IPE3EHTalUN.

(ayn. 334c, 332c, . Kpacuogap, yn. CraBpononbckas, 149)

S. Camocrtosat | [Tomemenus st caMOCTOSATENbHOM pPAabOTHI CTYAEHTOB, OCHAIEHHBIE
enbHas yueOHON MeOenpl0 U KOMIBIOTEPHOW TEXHHUKOM C BO3MOXKHOCTBIO
pabota noakyaoueHuss k ceru "MHTepHer" u oOecnedeHueM JocTyna B

NEKTPOHHYIO HH(OPMALIMOHHO-00pa30BaTEIbHYIO CPENY YHUBEPCUTETA.
(aya. 329c, 401c, r. Kpacaonap, ya. CraBponosbckasi, 149)
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