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1 Hesu v 3a1a4mn U3y4YeHU s JUCUMUILIMHBI
1.1 llean ocBoOeHUsI TUCIUILIHHDI

Lenpto  aucuuruiHbl  siBisieTcss  opMupoBaHue Y
AeKTpoAu(Py3HOHHBIX TPOIIECCOB B MEMOPAHHBIX CUCTEMAX.

CTYACHTOB 3HaHHUA

1.2 3agauy JUCHUNINHBI

— chopMHUpOBaTh y CTYAEHTOB 3HaHUS 00 3JeKTpoaAn( Y3MOHHBIX
MEMOpaHHBIX CHCTEMAX;

—  o0ecrednTh  YCBOGHHE  TEOPETHUYECKUX
JIEKTPOMACCONEPEHOCA B MOHHBIX TPOBOIHUKAX;

— Ppa3BUThb YMEHHUS [0 MCHOJIb30BAHUIO IOJYyYEHHBIX
JIEKTPOMACCOIEPEHOCA B PA3IMUYHBIX MEMOPAHHBIX YCTPOHCTBAX;

— chopMupoBaTh y CTYIACHTOB HABBIKM CaMOCTOSTEIBHOM aHATUTUYECKOW M HAy4HO-
HCCJIEI0BATEIbCKON paboOThI;

— pa3BUTh Y CTY/IEHTOB HaBBIKH PaOOTHI ¢ y4eOHOM U HAYIHOU JTUTEPaTypO.

nporeccax B

OCHOB U 3aKOHOMEPHOCTEU

3HAaHUH JUIS1  OIIMCAHUA

1.3 MecTo 1M CHUIIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM NMPOrpaMMbl

Hucummmua B1.B.JIB.01.02 «3Onekrponud¢y3noHHble Mpolecchl B MeMOpaHHBIX
cucTeMax» SBJIETCS JUCLMILIMHOM 110 BBIOOPY M BXOJIUT B BAPMATUBHYIO YacTh y4eOHOTO MJIaHa
no HanpasiaeHuto noarotoBku 04.04.01 Xwumwug. V3yueHuro AMCHUIUIMHBI  JOJIKHO
IpPEIIEeCTBOBaTh M3Y4YEHHE TaKUX JUCHMIUIMH, Kak «CTpykTypa U (QHU3UKO-XMMHYECKHE
CBOWCTBA HMOHOOOMEHHBIX M COpPOLIMOHHBIX MarepHuaioB». M3ydeHHe IUCHUIUIMHBI JOJKHO
IpPEIIECTBOBaTh M3YYEHUIO TaKUX JAUCUUIUINH, Kak «MeMmOpaHHas OSJIEKTPOXUMHUS H
MeMOpaHHbIE MaTepUabl HOBBIX MOKOJICHHI». [Ipu ocBOeHNM NaHHOW JUCUUIUIMHBI CIyIIATEIH
JOJDKHBl HMMETh 3HaHMA 10 (PU3MYECKOM XMMHHM U DIEKTPOXMMHUHM, YMEHHE pPaboTaTh C
XUMHUYECKOU ITOCYI0M ¥ pPEaKTUBAMH.

1.4 IlepeyeHp IUIaHHMPYeMBIX Ppe3yJbTATOB O0y4YeHHs] 10 JMCHMILIMHE,
COOTHECEHHBIX ¢ IJIAHUPYEMbIMHU Pe3y/1bTaTaMH 0CBOCHHS 00pa30BaTe/IbHON NPOrpaMMblI

W3yuenne maHHOM y4yeOHOM JUCUMIUIMHBI HampaBlieHO Ha (HOpMHUpOBaHHE Y
00ydJaronuxcs CIeayronmx oomenpodeccCuoHanbHbIX U MPOGECCHOHATBHBIX KOMITETCHITUMN:

— TOTOBHOCTBIO HCIOJB30BAaTh M Pa3BHBATh TEOPETUYECKUE OCHOBBI TPATUIMOHHBIX U
HOBBIX pa3/ieJIOB XUMHH MPHU pereHnn npodeccrnonanbubix 3amad (OIMK-1);

— BJIaJICHUEM TE€OPHEH M HaBbIKAMH NMPAKTHUECKOW pabOTHl B M30paHHON 00JaCTH XUMHU

(TIK-2).
e Hupeke Conepxanue B pe3ynprare n3ydeHns yaeOHON TUCIMILINHBI 00ydJaromuecs
_— KOMIIEeTe KOMIETEHITNH (M €& JIOJDKHBI
HITHH JacTH) 3HATH yMeTh BJaJeTh
1. OIIK-1 TOTOBHOCTBIO 3aKOHOMEPHOCTH YCTaHOBUTH OCHOBHBIMU
HCTIONB30BaTh U mepeHoca 3apsAna M | B3aNMOCBSI3b TMOHATHSMHA u
pa3BUBAThH Macchl B HOHHBIX | M@XAy IOTOKOM | TEpMHHOJNOTHEH B
TEOPETHYECKHE OCHOBBI | TMPOBOTHHUKAX 3apsia nn | o0macT  SBICHHUN
TPaIUIMOHHBIX M HOBBIX BEIIIECTBA U | TIepeHoca
Pa3IenoB XUMHUH TIPH CUIION, ero
pelieHuH BBI3BIBAIONICH
po¢heCCHOHATBHBIX
3amay
2 IK-2 BIIaJICHUEM TEOpHUEH U KOJINYECTBEHHBIE TEOPETUYECKU METOAUKaMH
HaBBIKAMU XapaKTCPUCTHKH paccuuTath U | UCCICIOBaHUS
MIPAaKTUIECKOI pabOThI B | DJEKTPOMACCOIEpe | AKCIEPHMEHTANBH | TPaHCHOPTHBIX
n30paHHO# 001acTH HOCa o OTIPEJICIIUTh | CBOMCTB
XAMUHU MOTOKH 3apsiia ¥ | HOHOOOMEHHBIX
Macchl B HOHHBIX | MAaTEpHAJOB,




No Wnnexc ConepxxaHue B pesynbTate nzydeHus: yueOHON TUCIUILIMHBI 00YYaIOIIAECs
- KOMITETe KOMITeTeHIINH (MiIn eé JIOJDKHBI
o HIUU 4acTH) 3HATh YMeTh BJIA/IeTh

HPOBO/IHUKAX; HaBbIKAMHU
MPOBOANTH HPE/ICTABICHUS
CTaTHCTHYECKYIO MOJTyYCHHBIX
00paboTky pe3ybTaToB B
HOJTYYSHHBIX BUJIE KpaTKux
JAHHBIX OTYETOB

2. CTpyKTYypa U cofepKaHue JUCHUILTHHBI

2.1 PacnipeaesieHre TPYA0EMKOCTH AUCHHMILIMHBI IO BHAaM padoT

OO6miast Tpya0€MKOCTh JUCIUIUIMHBI COCTaBiseT S5 3adeTHbix eawnwmi] (180 dacoB), ux

pacrmpeneneHue 1o BujaM padboT MpeICTaBlIeHO B TalbIHILIe.

Bun yuebnol paboThl Bcero CemecTtphbl
4acoB (dachn)
9

KonrakTHasi pabora, B TOM YHcjIe:
AyauTOpHBIE 3aHATHS (BCEro): 72 72
3aHATHS JIEKIIMOHHOT'O TUIIA 36 36
JlaGopaTopHbIe 3aHATHS 36 36
3aHATHS CEMUHAPCKOT0 TUMA (CEMUHAPHI,
IPAKTUYECKHE 3aHSITHSI) ) ]
HNuasi koHTaKTHas padoTa:
ITpomexxyrounast arrectanus (MKP) 0,2 0,2
CamocrosiTesibHasi paboTa, B TOM YHCJIE: 107,8 | 107,8
ITpopaboTka yueOHOTO (TEOPETHIECKOTO) MaTepHraia 40 40
BrimonHenue MHAWBUYANbHBIX 3aJJaHUH (ITOATOTOBKA 30 30
COOOIIECHUH, TPE3EHTAITNIN )
IToaroToBka K TEKyeMmy KOHTPOJIIO 37,8 37,8
KonTpoJb:
IToaroroBka K ’K3aMeHY - -
O01as Tpy10eMKOCTh qac. 180 180

B TOM YHCJIe KOHTAKTHAsA 72,2 7.2

padora

3a4. e 5 5

2.2 CTpyKTypa IMCHUIIMHBI:

Pacnpenenenue BuoB yueOHON pabOTHI U MX TPYAOEMKOCTH IO pa3jieiaM AUCUUIUINHBL

KonnuecTBo yacos
Breaynut
Ne HammenoBanwne pazaenos (Tem) Aymuropuas opH};m
Bcero pabora
pabota
JI JIP CPC
1 2 3 4 6 7
1. IToTok BemecTBa. MHOTOOOpa3ue SBICHUN MepeHoca 36 10 6 20
2. JIBMKeHNEe HOHOB B DJICKTPHUYECKOM TOJIe 50 8 12 30
3. Jnbdy3us B MOHHBIX MPOBOTHUKAX 44 8 6 30
4. Onexrpoauddy3us 49,8 10 12 27,8
Hmozo no oucuyuniune: 36 36 107,8




[Ipumeuanne: JI — nekuwnu, I13 — mpaxruueckue 3auatust / cemuHapsl, JIP — maboparopusle 3ansitus, CPC —
camocTosTeNbHas paboTa CTyIeHTa

2.3 Conep:xanue pa3iejioB IUCHUNIMHBI:

2.3.1 3aHATHA JEeKIUOHHOI0 THIIA

No HaumenoBanue dopma TeKyI1ero
CopnepixaHue pas3ziena
pasnena pasnena KOHTPOJIA
1 2 3 4
IloTok BemecTBa. OcnoBHele mnonsathsg. IloTox BemecrBa. YcioBue YeTHblii onpoc
Msmuoroo0pasue 9JIEKTPOHEUTPATIbHOCTH. YpPaBHEHHE MAaTEPHAILHOTO

SBIICHUY TIepeHOca. | OamaHca. BHEIIHWE CHIIBI B HOHHBIX TPOBOJHHKAX.
OpUKIMOHHAS MOJENIb B3aUMOJICUCTBHUS  MTOTOKOB.
Pa3Butne cri TpEeHUS W UX KOJMYCCTBCHHAS OLICHKA.
3akonsl OMa u Dapanes TPUMEHHTEIHLHO K HOHHBIM

MPOBOIHUKAM.
2 JIBI>KeHE HOHOB B | AOCOJIOTHAs] CKOPOCTh JBHYKCHHSI HOHOB. Y JIeNIbHAS U YceTHBlH ompoc
DIEKTPUYECKOM TOJIE | SKBUBAJICHTHAS 3JIEKTPONPOBOIHOCTD, YUCIIA MIEPEHOCA
HOHOB.
4 Huddys3us B 3akons! ®uka. Camomuddysns HOHOB. Y paBHEHUE YceTHBIH ompoc
MOHHBIX Hepucra-DitamreitHa. DiiekTpudeckas cuia
MTPOBOHUKAX mubdysnn. JInddy3rnoHHBIN MOTEHIAAT.
5 Onextpomuddysus | DnexkrpoaudHy3nOHHBIN IEPEHOC B pACTBOPAX COJIH. Tect

Vpasuenne Hepucra-Ilnanka. Tepmoaunamuka
HEPaBHOBECHBIX MTPOLECCOB JJIsl ONMCAHUS IBICHUIN
NepeHoca B MOHHBIX POBOJHHKAX.

2.3.2 3aHATHS CEMMHAPCKOI0 TUIA
3aHATHS CEMUHAPCKOTO TUIIA HE MPEAYCMOTPEHBI

2.3.3 JIaGopaTopHbIe 3aHATHS

Ne Hamvenosanme HanmvenoBanue 1abopaTopHbBIX paboT ®opwma Texymero
paszena KOHTPOJIA
2 3 4
1. Tlotok BemiecTBa. N3ydeHue 3aeKTpoocMoca B MEMOpaHHOM IIpensapurensHbIit
MHoroo0pasue sIBJICHHH  |CUCTeMe YCTHBIH OIPOC IO TeMe
nepeHoca paboTHI, 3anTuTa
71a00paTOPHOH PabOTHI
2. JIBm>xeHne MOHOB B Omnpenenenue yaeabHoOM anekTponpoBoaHocTy  |[IpenBaputenbHbIil
SIEKTPUYECKOM T0JIE HOHOOOMEHHBIX MEMOpaH KOHTAKTHBIM YCTHBIH OIIPOC T10 TEME
METOJOM. paboThl, 3amuTa
Omnpenenenne yAeNIbHOH IEKTPOIIPOBOJHOCTH  |J1a00paTOPHOH pabOTHI
MOHOOOMEHHBIX MEMOpaH pa3HOCTHBIM METOJIOM
3. |duddy3us B HFOHHBIX Onpenenenue ko3¢ dunuenta mudppysun [IpenBapuTenbHbIH
IPOBOJHUKAX 3JIEKTPOJIMTOB B PACTBOPE C MMOMOIIBIO CUCTEMBI |YCTHBIA OTIPOC IO TEMe
MOHHUT—PACTBOP paboTHI, 3anTuTa
mab0opaTopHOi paboThI
4.  |Omexrpomuddysus H3MepeHne npenensHOro TokKa B [IpenBapuTensHBITH
3JIEKTPOMEMOPAaHHOU CUCTEME. YCTHBIH OIPOC IO TEME
W3ydenue BIUSHAS IPUPOIBI M KOHIICHTPAIIMK  (paboThI, 3ammTa
pacTBopa Ha BOJIFTAMIIEPHYIO XapaKTEPUCTUKY  |I1abopaTOpHOI paboTHI
MeMOpaHsI

2.3.4 IlpumepHasi TeMaTHKa KYPCOBBIX padoT (IIPOEKTOB)

KypcoBbie paboThl — HE TPEAYCMOTPEHBI



2.4 IlepeyeHb yueOHO-METOAUYECKOT0 o0ecrnevyeHH sl AJI CAMOCTOSATEILHON padoThI
00y4YaIIHUXCS 1O TUCHHUILINHE

No Bun CPC

[Tepeuens yueOHO-METOINIECKOTO 00ECTICYSHUSI TUCITUTUIUHEI 110
BBITMIOJTHEHUIO CAMOCTOSTEILHONU paboThI

1 2

3

IToaroroska otyera mo
nabopaTtopHoii pabote

Meroauueckue peKOMEHJAlMU K OpraHu3aliu ayJIUTOPHOW W BHEAyIUTOPHOM
(camocTosTensHOM) PabOTHl CTYACHTOB: MeTonudeckue ykazanus / coct. T.II.
Cropoxenko, T.b. ITloumnok, A.B. becmanos, H.B. Jloza. — KpacHomap:
Ky6anckuii roc. yH-1, 2018. 89 c.

2. [TToaroToBKa K yCTHOMY
ompocy 1o teme «IloTok
BemecTBa. MHOTOOOpasue
SIBIICHUI TICPEHOCA»

1. HII. Taycun, H.A. KoHoHeHKO DIeKTpOMAaccONepeHOC B HOHHBIX
poBOHMKAX: YdebHoe nocodbue. Kpacaomap.: Ky6.I'Y, 2014. 87 c.

2. HNamackun b.b., Ilerpuit O.A., Hupmuua I'.A. DnekTpoxumus: ydeOHOE
mocoOue M CTYACHTOB, OOYYArOIIUXCS IO HANPAaBICHUIO IMOITOTOBKH

«Xumusy. Cno.: Jlans. 2015. 2 mr. (0.04).
https://e.Janbook.com/book/58 1 66#authors.

3. IMoxroToBka k Tecty 1. HII. Tmycun, H.A. KoHOHEHKO OIEKTPOMAaCCONEPEHOC B
npoBoHKKax: YueOnoe nocodue. Kpacnonmap.: Kyo.I'Y, 2014. 87c..

1. Kononenko H.A., demuna O.A., Jloza H.B., ®anuna U.B., lllkupckas C.A.
MeMOpaHHast dIEKTPOXMMUS: YydeOHoe IocolOue. 2-¢ M31., HCHp. M JOIL
Kpacnonap, Ky6I'Y, 2017. 290 c.

2. HII. Taycun, H.A. KoHOHeHKO DIeKTpOMaccomepeHoc
nmpoBoaHKMKaX: YueOHoe mocobue. Kpacaomap.: Ky6.I'Y, 2014. 87 c.

HNOHHBIX

4. IToaroroBka k 3a4uety

B HOHHBIX

Y4eOHO-MeTOoIMYeCKHe MaTepHalibl JUIsl CaMOCTOSITENIbHONW pPabOThl OOYYaroUIUXCs U3
YHCITa MHBAJIHM/IOB U JIMII C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMU 310poBbs (OB3) mpexocrasistorcs
B popMax, aJanTUPOBAHHBIX K OTPAHUYCHUSAM HX 37I0POBbS M BOCHPUATHS HH(OPMAIHH:

JI7st UL ¢ HapyIICHUSIMH 3pSHUS:

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

— B (hopMe PIEKTPOHHOTO TIOKYMEHTA.

JUnist 1 ¢ HapyIIEHUsIMH CITyXa:

— B TIeYaTHOU opme,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

JInst UL ¢ HapyIIeHUSIME OTIOPHO-/IBUTATENIFHOTO amliapara:

— B Ie4aTHOM (opme,

— B (hopMe PIEKTPOHHOTO TIOKYMEHTA.

JIaHHBIN TIepeYeHb MOXET OBbIThb KOHKPETH3HPOBAH B 3aBUCHUMOCTH OT KOHTHHICHTA
oOydJaronuxcsi.

3. O0pa3oBaTe/ibHbIE TEXHOJIOTHH

His dopmupoBaHus TpodeCCHOHATBHBIX KOMIIETCHIIMN B TMPOLIECCE OCBOSHUS Kypca
HCITOJIB3YETCS TEXHOJIOTHS TTPO(EeCCHOHATBEHO-PAa3BUBAIOIIETO 00yUEHUs, MpeycMaTpUBaroas
HC€ TOJIBKO Hepenaqy TeOpeTI/I‘-IeCKOFO MaTepI/IaJIa, HO U CTI/IMYHI/IpOBaHI/Ie I1I0O3HAaBATCJIbHBIX
JIEUCTBUN CTYIIEHTOB. [Ipu npoBeneHNN JTEKIIMOHHBIX 3aHATUN UCTIOJIb3YIOTCS MYJIbTUMEANNHbBIC
Ope3eHTalMd. B paMKax NpakTHYeCKUX W J1a0OpaTOPHBIX 3aHATUHA HPUMEHSIOTCS METOJbI
MIPOEKTHOTO OOYYEHMSI, MCCIIEIOBATEILCKIE METOIBI, METOJT KOHKPETHBIX CUTyanuii. B mporecce
CaMOCTOSITCJIBHOﬁ HCATCIIBHOCTHU CTYI[CHTBI 0OCBaAMBAKOT )41 aHaJII/ISI/Ip}IIOT nepe,uOBoﬁ
MearOTUHICCKUN OTIBIT, HCTIONB3Ysl UMEIOIIYIOCS JIUTEpaTypy U WH(OOPMAITMOHHBIC TEXHOJOTHH.
I[JI)I HHBAJIMJOB W JIUI[ C OI‘paHI/I‘-IeHHLIMI/I BO3MOXHOCTSIMHA 3I[0p0BI>$I peaJII/I3yIOTCSI
WHIUBHUIyAJIbHBICE 00Opa30BaTENbHBIE TEXHOJIOTHH, KOTOPHIE TIO3BOJISIIOT KOPPEKTHPOBATH
METOABI W TCEMIIBI y‘lG6H0fI ACATCIIbHOCTH HWHBAJIKMAA4, BHOCUTH BOBpeMH HCO6XOI[I/IMYIO
KOPPEKIIHIO B ICSITEIIBHOCTh CTYICHTa-UHBAJIM/IA U TIPETIO1aBaTEeIIs.

KomnaectBo
JacoB

Bup 3ansarui
(JI, I1P, JIP)

Hcnonp3yeMble HHTEPAKTUBHBIC
o0pa3oBaTenbHbIC TEXHOIOTHH

Cemectp




MoaenupoBanue W BU3yalu3alUsl  SIBJICHUN
9 JIP fepeHoca B MEMOPAHHBIX CUCTEMAX 8

MoaenvpoBanue ¥ BH3yanu3alus MPOIECCOB,
9 JIP OPOTEKAIOIIMX B YCIOBUSX dIeKTpoaudy3ud B 8
MEMOpaHHBIX CUCTEMax

Uroro: 16

Jns Ui ¢ OrpaHMYEHHBIMU BO3MOKHOCTSIMU 3JI0POBbSI MPEIYCMOTPEHA OpPTraHU3aLMs
KOHCYJIbTAIIUH C UCIOJb30BAHUEM DJIEKTPOHHOM IOYTHI.

4. OneHo4YHbIe CpeacTBA VI TEKYIIero KOHTPOJIsl YCIIeBaeMOCTH M IIPOMEKYTOYHOM
aTTecTaluu

4.1 ®oH OLIEHOYHBIX CPEACTB JIsl MPOBEACHNS TEKYLIEero KOHTPOJIS.

Bomnpocs! 115 ycTHoro onpoca no teme 1 «Ilorok Bemecrsa. MHorooopasue siBjaieHuii
nepeHoca
Kakue moToku MOryT BO3HUKAaTh B MEMOpPAHHBIX CHCTEMaXx?

—

2. Kak Ha3zpIBaloTCs MpoLIECCHl IepeHoca IMojA ACHCTBUEM TpaJueHTa KOHILIEHTPALUU
BenlecTna’?

3. Kakue noTOKH BBI3bIBAET I'PAJUEHT KOHIEHTPALUU JaBICHUS?

4. KakoB ME€XaHM3M MEPEeHOCa PACTBOPUTENSE BO BHEITHEM AJIEKTPUYECKOM MoJe?

5. B dewm 3akitouaercst yCIOBHUE IEKTPOHEUTPATIBHOCTH?

6. Brinmonnsaercs nu 3akoH OMa B IPOBOAHMKAX 2 poaa?

Tect no Teme «uekrpoaupPysus»

1. Kak u3MeHsieTcs yaenbpHasi SJIEKTPOIPOBOAHOCTh PACTBOPA C YBEITUUCHUEM €TI0
KOHLIEHTpauuu?

yeeaudueaenmcs
ymenvuiaemcs
He USMEHAEeNCA

2. Kakoe ypaBHeHue cBs3piBaeT KodQdumueHT Auddy3uu M SIEKTPUIECKYIO
MOABMKHOCTH MOHOB?

Quxa
Hepucma-Ilnanka
Hepucma-Suwmetina

3. Pazmepnocts k03 Purnenta quddysuu:

Mons/m’
Mons/m’
M/
4. Kak w3MeHsieTcsl MpenelbHBbI TOK C YBEIMYCHHEM KOHIEHTPAllMU pacTBOpa B
3JIEKTPOMEMOpaHHOU crucTeMe?
yeenuyusaemcs
YMeHbuaemcs
He U3MeHAemcs.

5. Tommuua qudPy3MOHHOTO CII0S1 3aBUCHT OT:
0OMEHHOU eMKOCMU MeMOPAHbL
2UOPOOUHAMUYECKO2O PENCUMA 8 CUCTEME
memnepamypsl pacmeopa



4.2 ®oH/I OLIEHOYHBIX CPEICTB VISl MPOBEACHUS MPOMEKYTOUYHOM aTTecTalum.
4.2.1 Bonipochl 1J1s1 MOATOTOBKH K 3a4eTy

Knaccudukamnmst MeMOpaHHBIX CHCTEM.

OcHoBHbIe OHATHA. [T0TOK BemiecTBa. Y c0BUE 3IIEKTPOHENTPATBLHOCTH.
YpaBHeHHe MaTepHaIbHOrO OanaHca.

3akonbsl Oma u ®Papajess IPUMEHNUTENBHO K HOHHBIM IIPOBOJIHUKAM.
Buenrnue cuisl B MeM6paHHBIX CHUCTEMAX.

MHoroo6pasue saBIeHH epeHoca.

@pUKIIMOHHAs MOJIENIb B3AaUMOAECHCTBUS TIOTOKOB.

Pa3ButHe cui TpeHHs U X KOJMYECTBEHHAs OIICHKaA.

JIBuKeHre HOHOB B JIEKTPUYECKOM II0JI€.
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. YenbHas U 95KBUBAJICHTHAS SJIEKTPOIPOBOAHOCTh, YUCIIA TIEPEHOCA HOHOB.
. Auddy3us B poBOIHUKAX BTOPOTO poja. 3akoHbl Duka.

. Camonuddysus nonon. Ypasuenue HepHcra-DitHmTelHa.

. Dnekrpuueckas cuia nuddy3un. Juddy3noHHbIN TOTEHIHAT.

. DnexTpoaudPpy3nOHHBINA IEPEHOC B pACTBOPAX COJIH.

. YpaBuenue Hepucra-Ilnanka.

ek
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. TepMOILI/IHaMI/IKa HCPAaBHOBCCHBLIX MPOLECCCOB [JId OIHNCAaHUA SIBJICHUI nepeHoca B
HOHHBIX IIPOBOJHHKAX.

OueHoYHBIE cpeacTBa Uil WHBAJIWAOB M JIMI C OTPAaHMYCHHBIMH BO3MOXKHOCTSIMU
3JI0pOBbsI BHIOUPAIOTCS C YU€TOM UX WHAMBHUIYAJIbHBIX ICHXO(PU3MUECKUX 0COOEHHOCTEH.

— Ipu HEOOXOIMMOCTH WHBAIMAAM M JIMIAM C OTPAaHWYCHHBIMH BO3MOXKHOCTSIMH
3JI0POBbsI IPEIOCTABIISIETCS TOTIOTHUTEIBHOE BpeMsl JUIsi IOATOTOBKH OTBETA HA HK3aMEHE;

— TP MIPOBEJICHUH MPOLEAYPHI OLICHUBAHHS PE3yJbTaTOB 00YUYEHHS MHBAINIOB U JIHIL C
OTPaHUYECHHBIMU BO3MOXKHOCTSIMH 370POBBSI IIPEIYCMATPUBACTCS UCIOIB30BAHUE TEXHUUECKUX
CPE/CTB, HEOOXOMMBIX UM B CBS3U C X MHIUBHyaTbHBIMU OCOOCHHOCTSIMU;

— IIpU HEOOXOAUMOCTH JJIs1 00YHAIOIIUXCSI ¢ OTPAHUYEHHBIMH BO3MOXKHOCTSIMHU 3/I0OPOBbS
¥ WHBAIWAOB TPOIENypa OLEHHBAHUS PpE3YIbTATOB OOYYEHHS 110 JUCHUIIMHE MOXKET
IPOBOJIUTHCS B HECKOJIBKO HTAIOB.

[Tpouenypa oreHMBaHMS PE3yIbTATOB OOYYEHHS WHBAJIUIOB U JIUI C OTPAaHUYECHHBIMH
BO3MOXHOCTSIMH 3JI0POBbsI 110 JUCHUIUIMHE (MOJYJIO) TPEeayCMaTpUBAaeT INPEAOCTABICHHUE
uapopmarmu B ¢GopMax, aJaNTHPOBAHHBIX K OTPAHWYEHUSIM HX 3J0POBbS M BOCIPHSITHS
UHpOpMaLUK:

JU7st ULl ¢ HapyHIICHUSIMH 3PESHUS:

— B [1€4aTHOM (hopMe YBEIMUYCHHBIM HIPUPTOM,

— B (hopMe DIEKTPOHHOTO IOKYMEHTA.

JUnist i1 ¢ HapyIIEHUsIMH CITyXa:

— B TIeYaTHOU ¢opme,

— B (popMe 2IEKTPOHHOTO TOKYMEHTA.

JInst UL ¢ HapyIIeHUSIME OTIOPHO-/IBUTATEIIFHOTO amlapara:

— B I1e4aTHOM (opme,

— B (hopMe PIEKTPOHHOTO TIOKYMEHTA.

JIaHHBIN TIepeyeHb MOXET OBbIThb KOHKPETH3HPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
oOydJaronuxcs.

5. IlepeyeHb OCHOBHOW W JONMOJHHMTEJBLHOH y4eOHOH JHMTepaTypbl, HEOOXOAMMOM
AJISl OCBOCHMS JUCHHUIIIHHBI



5.1 OcHoBHasi TUTEpaTypa:

1. Hamackun b.B., [letpuit O.A., Hupnuna I'.A. DnexTpoxumus: yuebHoe nocodue
JUTsI CTYACHTOB, 00YYaIOMINUXCs TI0 HAMPaBJIEHUIO MOATOTOBKH «Xumus». Cro.: Jlanp. 2015. 2
mrt. (0.04). https://e.lanbook.com/book/58166#authors
2. Kononenko H.A., [emmnna O.A., Jloza H.B., ®aimna U.B., lkupckas C.A.
MemOpanHas 3nekTpoxumust; yaeonoe nocooue. Kpacnonap: Kyol'y, 2017. - 290 c.
Jl51s ocBOEHMSI AUCUMILTMHBI HHBAIUIAMH U JIUIIAMH C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMHU
3I0POBbS MMEIOTCSI M3JaHHsS B DJIEKTPOHHOM BHJIE B 3JIEKTPOHHO-OMOIMOTEYHBIX CHCTEMax
«JTab» n «tOpaidry.

5.2 JlonosiHUTEIbHAS JINTEPaTypa:

1. I'mycun H.I1., Kononenko H.A. DnekrpomacconepeHOC B HOHHBIX MTPOBOJHUKAX:
VYuebHoe mnocobue. Kpacuomap, KyoI'Y, 2014. 87 c. Mecro xpaHeHus Kadenpa
busngeckoit xumun KyoIl'V.

5.3. Illepuoguyeckne U3IaHNUSA:

Kypunan «MemOpanbl 1 MEMOPaHHBIC TEXHOJIOTHH
Kypnan «9nexrpoxumus"
"Kypnan puznueckont xumun"

6. Ilepeyenb pecypcoB  HH(POPMAIUMOHHO-TEJEKOMMYHHMKANMOHHON  ceTH
«HTEepHEeT», HEOOXOAMMBIX JISI 0CBOEHHSI AMCUUIJIMHBI (MOIYJIs1)

Pycckoe memOpanHoe o60mectBo «MeMmOpaHel HM  MeMOpaHHBIE TEXHOJIOTHUH:
http://memtech.ru/index.php/ru/

KyoI'Y, xadenpa pusnueckoit Xumuu:

http://www.kubsu.ru/University/departments/ CHEM/physchem/

HOLI FOxHbI1ii MeMOpaHHBIi HeHTp: www.mtc.kubsu.ru

7. MeToguveckue yKazaHus /sl 00y4ar0IUXCs 110 OCBOCHUIO M CIUIITHHBI

VYcnemHoe OCBOCHHE AMCLMILIMHBI IPEAIOJIAraeT AaKTUBHOE, TBOPYECKOE Y4YacTHE
CTYZICHTA ITyTeM IUIAaHOMEPHOH, MOBCETHEBHON PaOOTHI.

OO6mmue pekoMeHIaII

W3yuenne QUCHUIUIMHBI CIEyeT HaYMHATh ¢ MPOpabOTKU pabodel mporpaMmsl, 0coboe
BHUMAaHUE, YACIA LM U 3a/1a4aM, CTPYKTYpPE U COJIEP/KaHUIO Kypca.

CamocrodaTenbHas paboTa IPOBOJUTCS € IENBIO YIITYOJNeHHs 3HAHUN MO TUCHUIUIHHE U
IpelyCMaTpUBAET:

- YTEHHE CTYJEHTAMHM DPEKOMEHJOBAHHOW JIUTEPATypbl U YCBOEHHE TEOPETUYECKOIO
MaTepuana JUCLHUIUIHHEI,

- MOJITOTOBKY K JIAOOPATOPHBIM 3aHATHSIM;

- paboty ¢ lHTepHeT - HCTOYHUKAMU;

- IOATOTOBKA K 3a4eTy.

[InaHupoBaHKe BpEMEHHM Ha CAMOCTOSITEIbHYIO DPabOTy, HEOOXOAMMOrOo Ha HU3y4CHHE
HACTOALIEH JAMCLMIUIMHBI, CTYAEHTaM JIydlle BCETrO OCYIIECTBIATh HA BEChb CEMECTP,
IpelycMaTpuBas IPH 3TOM PETYJSAPHOE IMOBTOPEHHE INPOMIECHHOrO Marepuana. Marepuail,
NOJYYCHHBIH Ha JIEKIUAX, HEOOXOAMMO PETYIISIPHO JOMOJHATH CBEIACHUSMHU U3 JINTEPATYPHBIX
HCTOYHUKOB, IPUBEICHHBIX B paboueil mporpamMme JUCLUILIMHBL.

Pabora ¢ KOHCIIEKTOM JIEKIHI

[IpocMOTpUTE KOHCHEKT cpa3ly MOCJE 3aHATHM, OTMEThTE MaTepuanl KOHCIEKTa JIEKIHH,
KOTOPBIA BBI3BIBACT 3aTpyJHEHMs M1 IOHMMaHuA. llomblTaliTecb HaWTH OTBETHl Ha
3aTPYJHUTEIBHBIE BOIIPOCHI, MCIIONB3Ys PEKOMEHAYeMYl0 JuTepaTypy. Ecim camocTosTensHO
HE yJaloch pa3o0paThcst B MaTepuaie, chopMynupyiTe BOIpOCkl U 00OpaTUTECh 3@ MOMOIIBIO K
IPENoJIaBaTel0 Ha KOHCY/IbTAlUU WK Omvkaiiiel nekuuu. PerynsapHo oTBoauTe Bpems Uis



MOBTOPEHHSI TMPOMJIEHHOT0 MaTrepuana, IMpPOBEpsisi CBOM 3HAHUA, yYMEHHUS U HABBIKU IIO
KOHTPOJILHBIM BOIIPOCAM.

Brimonaenue 1abopatopHbix padboT

Ha 3ansTum monmyuurte y mpernojaBatess rpaduk BbIMOJHEHUs J1a00OpaTOpHBIX padoT.
O063aBeauTeCh BCEM HEOOXOIUMBIM METOAMYECKUM oOecriedeHueM. llepen mocemnieHneM
7a00paToOpUn M3YYHUTE TEOPHIO BOIMPOCA, MPEINOIAraeMoro K HUCCIEIOBAHUIO, 03HAKOMBTECH C
PYKOBOJICTBOM I10 COOTBETCTBYIOILIEH pabOTe U MOATOTOBHTE MPOTOKOJ MPOBEACHUS pabOTHI, B
KOTOPBIN 3aHECUTE:

] Ha3BaHUE PaOOTHI;

"] 3arOTOBKM TaOJHII JUIs 3aNI0JTHEHUS HKCIIEPUMEHTAIbHBIMU JAaHHBIMU HAaOJII0ICHUIA;

| ypaBHEHHUSI XUMUYECKUX PEaKIMi MpeBpalleHnii, KOTOpble OyIyT OCYIIECTBIEHBI MpU
BBINOJIHEHUH YKCIIEPUMEHTA;

] pacdeTHBIC (HOPMYIIBI.

OdopmiieHre 0TYETOB JOJKHO MPOBOIUTHCS MOCTIE OKOHYAHUS pabOThl B J1a00paTOpUU.
Jis mOArOoTOBKM K 3alllUTe OT4YeTa CleAyeT MpOoaHalu3UpOBaTh SKCIEPUMEHTAIbHBIC
Pe3yabTaThl, COMIOCTABUTH X C U3BECTHBIMU TEOPETUUECKUMHU MOJIOKECHUSIMH MU CIIPAaBOYHBIMHU
JaHHBIMU, OOOOIIMTH pPe3yJbTaThl HCCIEAOBAHUN B BHUJAE BBIBOJOB MO paboTe, MOATOTOBHUTH
OTBETHI Ha BOMPOCHI, IPUBOJUMBIC B METOJUYECKUX YKa3aHHUIX K BBIMOJHEHHIO JTaOOPaTOPHBIX
pabor.

B ocBOoeHMU MUCHMITIMHBI WHBAIKWIAMU M JIMLIAMH C OTPAaHUYCHHBIMH BO3MO>KHOCTSMU
3I0POBBSl  OOJIBIIIOE 3HAYCHHUE WMEET WHIWBUIyaJIbHas ydeOHas padora (KOHCYJIbTAIMH) —
JIOTIOJTHUTENIBHOE Pa3bsACHEHHE Y4eOHOro Marepuana. VHAWBUIyalbHbIE KOHCYJIbTALUU IO
pEeIMETY SIBJISIOTCS BaXXHBIM (PaKTOPOM, CIIOCOOCTBYIOIIMM HMHIWBHUIyalu3allud OOydeHus u
YCTQHOBJICHHIO BOCIMTATENLHOIO KOHTaKTa MEXIy INpernojaBaTeeM U  00ydarouuMcs
WHBAJIMIOM WU JIULIOM C OTPAaHUYEHHBIMU BO3MOXKHOCTSMH 3/10POBBS.

8. Illepeyenb MHPOPMALMOHHBIX TEXHOJIOTHil, HCMOJIb3yeMbIX MPHU OCYLIECTBJICHUH
o0pa3oBaTeIbHOI0 MpoLecca 1o JMCHUIINHE

8.1 Ilepeyenb MHGOPMANMOHHBIX TEXHOJIOTHI

8.2 [lepeuenb HE0OXOAUMOTO MPOTPAMMHOI0 O0ecTeYeHUust
Microsoft Office (Word, Excel, PowerPoint)

[IporpammHuoe obecrieueHre Jyisl CIIa00BUISAIITNX.

8.3 Ilepeyens MHGOPMAIMOHHBIX CIIPABOYHBIX CHCTEM:

1. CnpaBouno-nipaBoBas cucteMa «Koncynprant [Lmrocy (http://www.consultant.ru)
2. DnekrponHas 6ubnuoreunas cucrema eLIBRARY.RU (http://www.elibrary.ru)/

9. MarepuajbHO-TeXHHYeCKast 0a3a, HeoOXoauMMasi JJ  OCYLIEeCTBJICHUSA
00pa3oBaTe/ILHOIO NMpoIecca Mo TUCHUILINHE (MOIYJII0)

MartepuanbHO-TeXHHYECKOE 00ecredeHNe JUCIIUILINHBI

No Bua pabdor
(MOyJIs1) M OCHAIIEHHOCTh

1. JleknuonHsble 3aHaTUA | JIGKIMOHHAs AayauTOpUs, OCHALIEHHAs IPE3eHTAllMOHHOU
TEXHUKOH (MPOEKTOp, OKpaH, KOMIBIOTEP/HOYTOYK) U
COOTBETCTBYIOIIUM NPOTPaMMHBIM obecriedenueM (aya. 332c,
334c, 406¢, 416¢).

2. JlaGoparopHble JlaGoparopus «MeMmOpaHHOTO MaTepHalOBEICHU
3aHATHUS (ayn.345c¢), npenHa3zHadeHHas JJ1s1 MPOBEICHUS TPAKTHICCKUX
U jabopaTopHbIX paboT 1O  y4eOHON  TUCIHIUIHHE
«Onextponuddy3noHHBIE ~ TPOIECCHl B MEMOpaHHBIX
CHCTEMax», YKOMIIEKTOBaHA CICIMAIU3UPOBAHHON MeOebio




U TEXHUYECKUMH  CpeICTBaMU  oOyueHus, cHabkeHa
PYKOBOJACTBaMHU JUIsl BBIMOJHEHUS JA0OpPAaTOPHBIX paboT U
IPaKTUYECKUX 3aHATHH, y4eOHO-1a00paTOPHBIM
o0opynoBaHUEM, peakTuBamMu TSt XUMUYECKOT0
JKCIEepUMEHTa. B  HeoOXOJMMOM KOJIMYECTBE HMEIOTCS
XHMUYECKHUE PEAKTUBBI: PACTBOPHI COJIEH, KUCIOT, IIEIOYEH,
UHAUKATOpPOB. MMeeTcs XuMMUecKas TOCyAa: CTaKaHbl,
KOJIOBbI, NUNETKH, OIOpEeTKH JJs TUTPOBaHUS, a TaKxke
JIEKTPOXUMUUYECKUE SYCHKHU: KOHIYKTOMETpPUYECKAs s4eiKa
JUISL U3MEPEHUsl COMPOTUBJIICHUS PACTBOPOB, SUECHKH AJid
U3MEpPEHHUS]  CONPOTHBIICHUS MeMOpaH KOHTakKTHBIM U
pa3HOCTHBIM  MeTonamH, auddy3uoHHas  suelika. B
pacnopsbkeHUH  1a00paTOpUM  HMMEIOTCSl  Y4eOHBI  CTEH.
«MoHOOOMEHHBIE MaTepuaibl» W Ja0OpaTOPHbIE YCTAaHOBKHU
TUIS UCCIICTOBAHUS OCHOBHBIX XapaKTePUCTHK
MOHOOOMEHHUKOB, BKJIIOYAIONIAE TPUOOPHI: TOTEHIIMOCTAT
AUTOLAB PGSTAT302, Hacoc MHOTOKaHaJIbHBIN
NEepUCTATBTHUCCKUN Heidolph Pumpdrive 5001,
MYJIBTUMETPbl YHUBEpCAJIbHbIE HACTOJbHbIE, HOHOMep-pH-
meTp. B nmabopatopum HMEIOTCS BEChl aHAIMTUYECKUE,
merikep nadopatopusiii LS110 m ycranoBka «MemOpanHas
BOJIbTaMIIEpOMETpUs».  VIMEIOTCs ~ KOMIBIOTEpPHl IS
00pabOTKM JKCIIEPUMEHTAIBHBIX JTaHHBIX Ha JIA0OPATOPHBIX
3aHATHAX.

I'pynmossie
(MHIUBHUIYATILHBIC)
KOHCYJIbTAIINH

Aynautopus, YKOMIIJIEKTOBaHHAs CHELIMAIM3UPOBAHHOU
MeOeNbI0 M TEXHUYECKUMH cpeacTBamMu oOydenus (ayn. 332c,
334c, 343c¢).

Tekymuii  KOHTPOJIb,
MPOMEXYTOUHAS
aTTecTanus

Aynuropus,  YKOMIUICKTOBaHHas  CHEIHAIU3UPOBAHHON
MeOeNbI0 U TEXHHYECKUMU cpeicTBaMu oOydenus (ayn.345c¢).

CamocrogrenpHas
pabota

Kabuner nns caMoCTOSTENbHOW pabOTHI, OCHAIICHHBIN
KOMIBIOTEPHONH TEXHUKOW C BO3MOYKHOCTBIO MOJKIIOYEHHS K
cetu «/HTEpHET», NMPOrpaMMON 3KPaHHOIO YBEIHWYEHUA H
00€eCTeueHHBIN JOCTYIIOM B 3JIEKTPOHHYIO WH(OpPMAIMOHHO-
o0pa3oBaTenbHYI0 cpeny yHuBepcuteTa (aya.329c).




