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1 He.]'ll/l 1 3aJa491 U3YYCHUSA TUCHUITINHBI

1.1. Heab AMCHUIUIMHBI. (OPMUPOBAHUE Y CTYIEHTOB TEOPETUYECKHX 3HAHMUA M
HaBBIKOB IMPAKTUYECKOT0 MCCIIEOBAaHUS B 00JaCTH 3JIEKTPOMEMOPAHHBIX U TMOPUIHBIX TEX-
HOJIOTU CUHTE3a, OYMCTKU U pa3esICHusl.

1.2. 3agauyu TUCIHUILINHEBI:

— c(hOpMHUPOBATh Y CTYICHTOB 3HAHUS TEOPETHYECCKUX OCHOB IJICKTPOMEMOpPAHHBIX H
TUOPUIHBIX TEXHOJIOTHI CHUHTE3a, OUYUCTKHU U Pa3JICIICHNUS;

— pa3BUTh YMEHHsI CTYJICHTOB B MCIOJIb30BAaHUHU 3HAHHS TEOPETHUYECKUX OCHOB DJICK-
TPOMEMOpPAHHBIX W TUOPUIHBIX TEXHOJOTHA CHHTE3a, OYMCTKU U pa3felieHus Uil TpOoBee-
HUS SKCTICPUMEHTA.

1.3. Mecto nucunmimabl B ctpykrype OOII BO

JucuumumHa «OJIeKTpoMeMOpaHHbIe U THOPHUIHBIE TEXHOJOTHH CHHTE3a, OYUCTKH H
paszziesieHus» OTHOCUTCA K AucuuIUinHaM 1o Beibopy b1.B.JIB.2 BapuaTuBHOi yactu bioka
1. Tucuurmmasl (Moaynu) yuyeOHoro rutana HanpasieHust 04.04.01 Xumust.

N3ydyennro AUCHUIIUHBI «IEKTPOMEMOpaHHbIE U TUOPUIHBIE TEXHOJIOTHH CHHTE3a,
OUMCTKU U pas3fesieHUs» JOJKHO MpeliecTBOBaTh u3yueHue aucuumind: b1.B.02 «Mewm-
OpaHHas AIEKTPOXUMHUS 1 MEMOpaHHbIe MaTepHalibl HOBbIX TokoJeHui», b1.B.03 «CtpykTty-
pa u puU3HKO-XMMHUYECKHEe CBOICTBa HOHOOOMEHHBIX M COPOLMOHHBIX MaTepuayioBy, b1.B.04
«SIBnenus Ha MexK(a3HBIX TPAHUIIAX». SHAHUS, TPUOOPETEHHBIE IPU OCBOCHUU JUCIUILTUHBI,
MOTYT OBITh HMCIOJB30BAHBI IPU MPOXOXKIECHUH HAYYHO-HUCCIIECIOBATENLCKON NMPAKTUKHU, BbI-
MOJIHEHU U HAYYHO-HCCIE0BATEIbCKOM pabOThl U MaruCTEPCKOM TUCCEPTAIUU.

1.4 Ilepeyensb MIaHMPYEMBbIX Pe3yJIbTATOB 00y4eHHMs IO JUCHUILUINHE (MOAYJIIO),
COOTHECEHHBIX € IJIAHMPYEMbIMHU pe3yJbTaTaMH 0CBOeHHUs1 00pa3oBaTe/IbHON NMPOrpam-
MbI

[Ipouecc n3ydeHus TUCHUIUIMHBI HANpaBjieH Ha (pOpMHpOBaHUE CIEAYIOIIUX KOMIIe-
teunuii: OITK-1, OITK-3, T1K-2.

No Wnnexc Conepxanne B pesynbraTe uzyuenus yaeOHON AUCHMIUIMHBI 00yYaroLecs
- KoMIIe- KOMITETCHLIUU JIOIDKHBI
" | TeHuuu (nnm e€ yactn) 3HATH YMeETh BJIAJIETh

1 OIIK-1 | cmocoOHOCTEIO TEOpEeTHIECKHE WCIIONIb30BaTh TEO- | TEOPETUUECKUMU
WCTONB30BaTh U OCHOBBI  Tpaau- | pETHUECKHE OCHO- | OCHOBAMHU  TpPaaH-
pa3BUBATh TEOPE- | LMOHHBIX M HO- | BBl TPAIULMOHHBIX | IMOHHBIX M HOBBIX
THYECKHE OCHOBBI | BBIX  pa3JeliOB | U HOBBIX DPa3JIeNiOB | pa3/eiioB XUMHH B
TPaJUIMOHHBIX H | XUMHH, B O0JIa- | XUMUH TIPH pelie- | o0JacTu  DIIEKTPO-
HOBBIX Pa3JeNioB | CTH DJEKTPOMEM- | HUM 3ajad B o0Jyia- | MeMOpaHHBIX U T'H-
XMMUU TIPH pe- OpaHHBIX W TH- | CTH DIIEKTPOMEM- | OpPUIHBIX TEXHOIO-
HIeHUH npodec- OpWIHBIX TEXHO- | OpaHHBIX H  THU- | THH CHHTE3a,
CHOHAJIbHBIX 3a- JOTMHA  CHHTE3a, | OpUAHBIX TEXHOJO- | OUUCTKH U pazfe-
nad OYUCTKH M pa3- | TUH CHHTE3a, | JICHUS

JIeTICHUSI OYUCTKH W pasje-
JIeHHS

2 OIIK-3 | ciocobHOCTBIO HOPMBI TE€XHMKH | HCIIOJIb30BaTh Mpa- | MPAaBUIAMH TEXHHU-
peann3oBaTh Oe3omacHOCTH BWJIa TEXHUKH Oe3- | KH  0e30MacHOCTH
HOPMBI TEXHUKU JKCTIIEPUMEHTa B | ONACHOCTH JKCIIe- | SKCIIEpUMEHTa B
0€301acHOCTH B nabopaToOpHBIX puMeHTa B Jabopa- | 1abopaTOPHBIX
a00paTOpHBIX U | YCIIOBHUSAX TOPHBIX YCIOBUSIX | YCIOBHSIX
TEXHOJIOTHYECKUX




No Unpekc Conepxanue B pesynbTaTe nzydeHus yueOHON TUCIUTUIMHBI 00yJaronIrecs
- KOMIIe- KOMITETCHIIUU JTOJIKHBI
| TeHIUMHM (nn e€ wactn) 3HATh YMeTh BJIA/IeTh
YCIIOBHSX
3 IK-2 BJIQJICHUEM TE€O- TEOPUIO U HABBIKK | MPOBOJUTH  HAy4Y- | TCOPUCH H HaBHI-

pHei U HaBBIKAMU
MPaKTUYECKON
paboThI B U3-
OpanHoOl 00macTn
XUMHUU

MPaKTUYECKOU
paboTH B 00Ta-
CTH THOPUAHBIX
TEXHOJIOTUM CHH-
T€3a, OYUCTKH H
pasaeneHus

HBIC HCCIICIOBAHUS
B o0yracTu THOpHII-
HBIX  TEXHOJIOTHH
CUHTE3a, OYUCTKH U
paszaencHus

KaMd  [paKTHYe-
CKOU paboTHl B 00-
JacTH THOPHUIHBIX
TEXHOJIOTHIA CHHTE-
3a, OYMCTKU W Pa3-
JICTICHUSI

2. CTpyKTYypa U cojep:KaHue TUCHUTIIUHBI

2.1 PacnpenesieHue TPyA0€MKOCTH JUCHUILJIMHBI 10 BUIaM padoT
O6m1ast Tpy10€MKOCTh TUCIUILTMHBI cocTaBisieT 4 3a4.ea. (144 yacoB), ux
pacmpejiefieHde 1o BuJiaM pabOT MPENCTaBICHO B TAOIUIE (018 CMYOeHmOos

0d0).
Bun yuebnoit paboTsl Bcero Cemectpbl
9acoB 10

KonrakTHas pa6oTa, B TOM Yucje
AyauTopHbIe 3aHATHS (BCEro) 144 144
3aHATHSA JIEKIUOHHOI'O TUIA 18 18
JlaGoparopHble 3aHATHS o4 o4
3aHATHS CEMUHAPCKOTO TUIA (CEMHHAPDI, IPAKTHYE-
CKHE 3aHSTHS)
HNnas konTakTHas padora:
KonTpons camocrositensaoi padotsl (KCP)
[Mpomesxyrounast arrectanus (UKT) 0,2 0,2
CamocrosiTesibHAasA padoTa, B TOM YHCJIE 71,8 71,8
Kypcosas pabora
[TpopaboTka y4eOHOTO (TeOpeTHIECKOro) MaTepuaa 60 60
BrinmonHnenue HHAMBUYyaTbHBIX 3aaHU (TOITOTOBKA
CO00IIeHUH, Mpe3eHTalni)
Pedepar
[TonroroBka K TeKyIieMy KOHTPOJIIO 11,8 11,8
KonTpous:
[TonroroBka K SK3aMeHY
O01as Tpy10eMKOCTh yac. 144 144

B TOM YMCJe KOHTaKT- 12,2 12,2




Has padorta

3a4. e 4

2.2 CTpyKTYypa IMCHUIIMHBI:
Pacripenenenvie BUIOB y4eOHOM paOOTHI U UX TPYJOEMKOCTH IO pa3/iesiaM AUCIUILIN-

HBI.
Paznensl guctumingsl, uzydaemsie B 10 cemectpe (st cryaeHToB ODPO)
KonuuectBo yacos
Ne AyauTopHas Breayu-
pas- HaumenoBanwue pa3enon Beero paora TOpHAas pa-
nena oora
JI 113 JIP CPC
1 BBenenune 10 2 0 0 8
2 DJIEKTPO AU A3 54 6 0 24 24
3 [Ipenouncrka, mpenodbpabdboTka pac- 38 4 0 18 16
TBOPOB MEPE]I MIEKTPOIUATHIOM
4 OO6parHbliii 0cMOC 16 2 0 6 8
5 DNEeKTPOXUMHYECKas pereHepanus 16 9 0 6 8
MOHOOOMECHHHKOB
6 OO6macTu MpUMEHEHUS 9,8 2 0 0 7.8
Hmozo no oucuyunnune: 18 54 71,8
2.3 Coaeprxanue pa3aesioB JMCHUIIHHBI:
2.3.1 3aHATHA JeKINOHHOI0 THIIA
Ne Haunmenosanue Cozepucanme paszena dopma TEKYIIEro
pazaena KOHTPOJISI
1 2 3 4
1. Bsenenne Hcropus pa3sutus snekrpomeMOopannbix u|KP, JIP
TUOPHUIHBIX TEXHOJOTHI CHHTE3a, OYUCTKU
U pazaeneHus. Poiab poccuiickux u coBeT-
CKHX YYCHBIX B PA3BHTHH DICKTPOMEM-
OpaHHBIX ¥ THOPUAHBIX TeXHOJOTHI. Oc-
HOBHBIC TIOHSITHS: DJICKTpOMEeMOpaHHas
TEXHOJIOTHSI, THOpUIHAS TEXHOIOT S,
JIEKTPOMEMOpaHHBIN CHHTE3 BEIIECTBA,
aneKTpoMeMOpaHHasi OYKHCTKa pacTBOPa,
AJIEKTpOMEeMOpaHHOE pa3jielicHUue PacTBO-
pa Ha KOMITIOHEHTHI.
2. DIIEKTPOANAITIN3 DnekTpoauanus ¢ karnoHoooMenusiMu 1 |KP, JIP

aHMOHOOOMeHHBIMU MeMOpaHamu. [Tomy-
YEHHE ONPECHEHHON U JEMOHU30BaHHOU
BOJIbI METOZIOM JIEKTPOAHATIN3A.
KoHnuenTtprupoBaHue 3J1eKTpOIUTOB 3JIEK-
TPOAMATIU30M C KATHOHOOOMEHHBIMU U
aHMOHOOOMEHHBIMH MeMOpaHamu. Bius-
HUe 6apo3ekTpoauddy3un Ha poLece
KOHIEHTPUPOBAHUS IEKTPOJIUTOB dJIEK-
TPOIUAIIU30M.

DJeKTpoIuaIn3 ¢ IPUMEHEHUEM OUIO-




JsIpHBIX MeMOpaH. [Ipumenenue 6umnosnsp-
HBIX MEeMOpaH UIsl TIOJTy4eHUSI KUCIIOT U
nienoyen, koppexkuuu pH pactBopos, cuH-
Te3a COCAMHEHHI, Ta300YUCTKU U pa3Jie-
JeHus Ta30B. TeXHOIOTus MOTy4eHUs Yilb-
TPA4YHCTOI BOJBI METOIOM HETIPEPHIBHON
AIIEKTPOICUOHU3ALHH.

[Ipenounctka, npe- |OunbTpanroHHbIe, MUKPODMIBTPAIIOH-
n00paboTKa pacTBO- [HBIE U YIAbTPAPUIBTPALMOHHBIE METOIBI,
POB IIepe AMEKTPO- |[IPUMEHSIEMBIE IS IPeIBapUTEIbHOMN 00-
JUATA30M pabOTKU pacTBOPOB IEpe] IEKTPOAUAIIU-
30M. loHOOOMEHHBIE METO/IbI, IPUMEHSsIe-
MBIC Ha CTaAuU NMPCAOYHUCTKH PACTBOPOB
nepes 3JIeKTPoAraIn3oM. MeTos oca-
JKIICHUS.

KP, JIP

TaHUU C SJICKTPOAUAIMZHBIMHU METOAaMU
OYHCTKH paCTBOPOB.

OO6partHbIif ocMoc [TIpumenenue obparHoro ocmoca B coue- |KP, JIP

pereucpanus HOHO- |(HHUA TAXKCIIbIX MCTAJIJIOB U3 TCXHOJIOIHYC-
OOMEHHHKOB CKHX PpaCcTBOPOB C IPUMCHCHUCM DJICKTPO-
XHUMHYECKON perecucpanuu HOHOOOMEHHU-
KOB.

Onexrpoxumuueckas |[Ipouecchl u3BineueHus U kouueHTpupona- |KP, JIP

HUS HBIX U THOPUJTHBIX TEXHOJOTUM CUHTE3a,
OYMCTKH U pPa3JeIICHHUs.

Ob6nactu npumMene- |OOGnacTu mpuMeHeHus nekTpomembpan- |KP, JIP

ITpumeuanue: KP — koHTposnbHas pabora, JIP — maboparopnas pabota

2.3.2 3aHATHSA CEMHHAPCKOI0 THIIA
He npenycMoTpeHbl ydeOHbBIM IJIaHOM.

2.3.3 JlaGopaTopHbIe 3aHATHSA

HanmenoBanue nabopatopHbix paboT

®opMa TeKyLero

KOHTPOJISI

.[UccnenoBanue mporecca 06eccoNMBaHUs pacTBOpa dJIEKTPOIUa-
JIU30M C KATHOHOOOMEHHBIMU ¥ aHHOHOOOMEHHBIMU MEeMOpaHaMH.

JIP

.|Mccnemopanue nmponecca KOHUCHTPUPOBAHUA 3JICKTPOJIMTOB MC-

TOOOM JJICKTPOAMaIN3a.

JIP

.|Mccnemopanue QJICKTpOoAunalin3a C 6I/IHOHSIpHBIMI/I MeM6paHaMI/I

JUIS1 TIOTYYEHHS] KHCJIOT U IIET0YEeH.

JIP

.|Mccnemopanue nponecca KOppCKnu pH BOJBI SJICKTPOAUAIIN3OM

¢ OUMOJIAPHBIMU MeMOpaHaMHu.

JIP

.|Mccnemopanue MHKpO(i)HHLTpaHHOHHOﬁ OpCaOYNUCTKH TCXHOJIOTH-

YECKOr'o pacTBopa OT JUCIICPCHBIX YaCTUIL IECPE SJICKTPOAN AT -
30M.

JIP

.|Mccnemopanue YMATYCHHUA BOJABI NIEPC SJICKTPOAUAIIN30M HOHO-

OOMEHHBIM METOIOM.

JIP

.|MccaemoBanre MeToAa OCaXICHUS JJIs HpCI[BapHTCHBHOﬁ 06pa-

OOTKH pacTBOPOB TEPEJT AIEKTPOIHATHIOM.

JIP

.[MccnenoBanme mporecca 00eccoMBaHus BOJbI 00PaTHBIM OCMO-

JIP




COM.

9. I/ICCJ'IGI[OBaHI/IC mponecca U3BJICUCHUA 1 KOHICHTPHUPOBAHUS TAXKE- JIP
JIbIX MCTAJIJIOB U3 TEXHOJIOTHYCCKUX PACTBOPOB C MPHUMCHCHUCM
SHCKTpOXHMquCKOﬁ pEereHcpann HOHOOOMEHHMKOB.

[Tpumeuanue: JIP — mabopaTopHas pabora

2.3.4 IlpumepHasi TeMaTHKa KypCOBBIX padoT (IIPOEKTOB)
He npenycMoTpeHsl y4eOHBIM TIAHOM.

2.4 TlepevyeHb y4eOHO-METOAUYECKOr0 0O0ecrieYeHUs IS CaMOCTOATEIbHOI pado-
Thl 00Y4aIOUIUXCS MO0 TUCHUILVIHHE (MOIYJII0)

z

Bung CPC

Ilepeyenp yueOHO-METOUUECKOT0 00eCIeueH s JUCIUIUIMHBI 110 BbI-
MOJIHEHUIO CaMOCTOSTENIbHON pabOoThI

1 2

3

1 ITpopaboTka yueo-
HOTO (TeopeTHye-
CKOI'0) Marepuaia

1. ITepoB A.I'. CoBpeMeHHBIE BBICOKO3()(hEKTHBHBIE TEXHOJIOTHU
OYMCTKHU MTUTHEBON U TEXHUYECKOU BOJIbI C MPUMEHEHHEM MEMOpaH:
o0OpaTHBIN 0CMOC, HAHOPIIIBTPAIHs, YIbTpagrIbTpaus. M.: u31-Bo
accoIuaruu cTpouTeabHbIX By30B. — 2009. — 231 c.

2. I'aBpunos A.H., ITstaxos }0.B. CpencrBa u cucteMsl ynpaBiieHUs
TEeXHOJIOTHYeCKUMU Tiporieccamu. M.: Jlans. — 2016.
http://www.lanbook.com/books/element.php?pll cid=32&pll id=1630

3. Beromkun A.I'. UnxeHnepHas 3amurta BogHoU cpeapl. M.: JlaHb,
2014. https://lanbook.com/catalog/ekologiya-i-
bezopasnost/inzhenernaya-zashhita-vodnoj-sredy-63710406/

4. Metonnyeckue peKOMEHAAlNY K OpraHu3alui ayAUTOPHON U BHea-
YIUTOPHOH (CaMOCTOSATENbHOI) pabOThI CTYAEHTOB: METOJUYECKUE
ykazanus / coct. T.I1. Cropoxenko, T.b. [Tounnok, A.B. becnanos,
H.B. Jlo3a. — KpacHonap: Kyb6anckuii roc. yH-T, 2018. 89 c.

2 |IToaroroBka K BBI-
MOJIHEHHUIO J1a00-
paToOpHBIX paboT

Metoaudeckiue peKOMEHJAMN K OpraHu3alMy ayJUTOPHOW M BHea-
YIUTOPHOH (CaMOCTOSITENbHON) pabOThl CTYJIEHTOB: METOJUYECKHe
ykazanus / coct. T.II. Cropoxenko, T.b. [lounnok, A.B. becnanos,
H.B. Jlo3a. — Kpacnonap: Kybanckuii roc. yH-T, 2018. 89 c.

Y4eOHO-MEeTOAUYECKHNE MaTepUalbl Uil CAMOCTOSITETbHOW paboThl 00YJArOIIUXCS U3
YHUCJIa UHBAJIMJIOB U JIUIl C OTPAHMYEHHBIMUA BO3MOXKHOCTSIMU 3710poBbsi (OB3) mpenocrais-
10TCs B (hopMax, alaliTHPOBAHHBIX K OTPAHMUYEHUSM UX 3JI0POBbS M BOCHPHUATHS UHPOpMa-

— B MieyaTHOM popme yBeTMUEHHBIM HIpUPTOM,
— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.
JUnist a1 ¢ HapyIIEHUsIMHA OTIOPHO-/IBUTATEIBHOTO amapaTa:

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.
JlaHHbBIN TepedeHb MOXKET ObITh KOHKPETH3MPOBAaH B 3aBUCMMOCTH OT KOHTHMHI€HTa

ouun:
Jnist T ¢ HapyIIEHUSIMH 3pEHMSL:
JInst AL ¢ HapyIEeHUs MM CITyXa:
— B I1e4aTHoi (opme,
— B ieyaTHo! opme,
o0yJaromuxcs.



http://www.lanbook.com/books/element.php?pl1_cid=32&pl1_id=1630
https://lanbook.com/catalog/ekologiya-i-bezopasnost/inzhenernaya-zashhita-vodnoj-sredy-63710406/
https://lanbook.com/catalog/ekologiya-i-bezopasnost/inzhenernaya-zashhita-vodnoj-sredy-63710406/

3. O0pa3oBaTe/ibHbIE TEXHOJIOTHH

Jis popmupoBaHus PoecCHOHATIBHBIX KOMIIETEHLIUH B IPOLIECCEe OCBOEHMS Kypca
UCTIOJIB3YETCST TEXHOJOTHS MPO(EeCCHOHATBLHO-PAa3BUBAIONIETO 00yUCHHS, MPEAyCMaTPHUBALO-
1as He TOJBKO Iepefady TEOPETUYECKOro Marepuasa, HO U CTUMYJIMPOBAHKE IT03HABATENb-
HBIX JIeHCTBUH CTyAEHTOB. YacTh JIGKLIMOHHBIX 3aHATHH MPOBOAUTCS B (opMe MPOOIEMHBIX
aexkuid. B pamkax 1abopaTOpHBIX U MPAKTHYECKUX 3aHATHHA MPUMEHSIOTCS METOJIbI IPOCKT-
HOTr'o 00yu4eHUsl, MCCIIEeI0BATEIbCKUE METO/Ibl, METO/I KOHKPETHBIX cuTyaluil. B npouecce ca-
MOCTOSATENbHOM 1eATENbHOCTH CTYJEHTHI YIIIyOISIFOT U PaclIMpsIOT TEOPETUUECKUE 3HAHMS,
pemaroT pacyéTHbIC 3a7auu, TaKXKe 3aJaHus, He TpeOyIoue pacyéToB, HO Uil BHITOJTHEHHS
KOTOPBIX HEOOX0IMMO ITyOOKO€ 3HAaHHE COOTBETCTBYIOLIETO TEOPETUYECKOIO pas/ea.

Kounu-
Bun 3anarus Hcnonb3yemble HHTEpaKTUBHBIE 00pa3oBa- ye-
Cemectp
(JI, ITP, JIP) TEJIbHBIE TEXHOJIOTHHI CTBO
4acoB
10 JIP Becenpr 6
Pa3bop cutyanuit 8
PaboTa B MaJIbIX Tpymnmax 6
HUmoeo: 20

4. OueHo4HbIe CPeICTBA JJISl TEKYLIEro KOHTPOJIA YCIeBAEMOCTH W IHMPOMeEKY-
TOYHOM aTTeCTAINM
4.1 ®oH OLIEHOYHBIX CPEACTB ISl IPOBEAeHNs TeKylleH aTTecTaluu

KOHTPOJIBHAS PABOTA Ne 1

0 TUCHUIUIMHE “ DNeKTpoMeMOpaHHble U THOPUIHBIE
TEXHOJIOTUHM CUHTE3a, OUUCTKH U pa3jieneHus
Hamnpasnenue noarorosku 04.04.01 Xumusi,
HanpasnenHocTs (po¢uiib) DNeKTpOXUMHUs

Paznensl paboueii mporpammel «BBeneHue», « QIeKTpoaHaIn3
Bapmuanr 1

1. IlpuBenuTe mpuMep THOPUTHON TEXHOJIOTUU, OAHON U3 CTAAM KOTOPOU SBISETCS CTaaUs
ANIEKTpOAUaIN3HON 00paboTku. [louemy B OONBIIMHCTBE CIy4aeB MPUXOAUTCS IPUMEHSTh
UMEHHO THOPHUIHBIE TEXHOJIOTUU?

2. TlosicHUTE TIPUHIIMII, JISKAIIUNA B OCHOBE AJIEKTPOMATN3a ¢ KATHOHOOOMEHHBIMH U aHUO-
HOOOMEHHBIMH MeMOpaHaMu. Bo Bcex 5m ciaydasx NmpUMEHUMa >JIeMEHTapHas sueiika,
IIPUMEHSAEMasl B TPAJUIIMOHHBIX ITPOCTEUIINX JIEKTPOJUAIN3HBIX arapaTax?

3. IlpuBeaure npumMep >JIEMEHTAPHOM sSUYEHKH MEMOpPAHHOTO MaKeTa 3JIEKTPOIUAIN3HOTO all-
napara ¢ OWNOJSPHBIMH MeMOpaHamMH /Jisi MOJIyYE€HHs XOpOIIO PacTBOPHUMBIX B BOJIE
CUJIbHOJMCCOLMUPYIOIIMX KUCIIOT U 1IesIo4el u3 conei. [louemy Takas e dieMeHTapHas
A4eliKa He MO3BOJISET MOJdydaTh ¢ HU3KMMU 3HEPro3aTparaMy MaJIOJAUCCOLUUPYIOLIUE Op-
raHUYECKHE KHCIIOTHI?

4. Kakue TpeboBaHUs MPENBABISAIOTCSA K BOJE, U3 KOTOPOH MOIy4at0T METOJIOM HETPEPhIB-
HOM 3JIEKTPOACHOHU3ALMY YIbTPAYUCTYIO BOAY? YeM 3TOT METOA OTJINYAETCS OT IEUOHU-
3allu¥ BOJBI B 3JIEKTPOIUAU3HBIX allapaTax co CMELIAHHBIM CI10€éM HOHOOOMEHHHUKOB?



1.

Ea

10.

11.

KOHTPOJIBHAS PABOTA Ne 2

0 JUCIMIUIMHE “* DJIEKTpOMeMOpaHHbIC U THOPHIHBIE
TEXHOJIOTMHM CUHTE3a, OYUCTKH U pa3/ieieHus =~
Hanpasnenue noarorosku 04.04.01 Xumwusi,
Hanpasnennocts (po¢uiib) DNeKTpOXUMHUS

Paznen paboueii mporpammsl «IIpenouncrka, mpegodpadboTka pacTBOpPOB
nepe] AIEKTPOAUATUIOM»

Bapuanrt 1

B yeM mpuuMHBI BBEJEHMS CTaJUU NPEANOJIrOTOBKM pacTBopa Iepel X o0paboTKoi B
AIIEKTPOIMATIU3HBIX anmnaparax?

Kakue mMeToapl UCTIONB3YIOTCS A YAAJICHUS AUCIEPCHBIX MPUMECEH M3 pacTBOPOB, IMO-
CTYHAIOIIUX Ha 3JIEKTPOANAIN3 ¢ OUITONISIPHBIMA MeMOpaHaMu?

B kakux cinydasx TpeOyeTcsi IpUMEHSITh HOHOOOMEHHBIN METOJ] 00pabOTKH PacTBOPOB,
KOTOpbIE B JAIbHEHIIIEM IMOCTYMNAIOT B 3JIEKTPOIUATU3HBIC allliapaThl?

[Touemy B HEKOTOPBIX CITydasx MPUXOIUTCS MPUMEHSITh METOJIbI OCAXKIICHHSI TUCTIEPCHBIX
YaCTHI[ U3 PACTBOPOB, KOTOPHIE Jajiee 00padaThIBAIOTCS METOJIOM JIEKTpOauain3a’?

4.2 DoHJ O1LIEHOYHBIX CPpEaACTB 1Jisl MPOBEACHUS l'[pOMC)KyTO‘-IHOﬁ aTrecrauuu

Bormpocs! k 3agery
[TosicuuTe, Kakve TEXHOJOIMM Ha3bIBAIOT 3JIEKTPOMEMOpPAHHBIMHU, TMOpUIHBIMU. Yem
OTJIMYAIOTCSI IPOLIECCHI CUHTE3a BELIECTB OT MPOLIECCOB Pa3ACICHUsA?
ITosicHuTEe mponeccsl, TPOUCXOASIINE B JIEMEHTAPHON SYEHKE IIEKTPOAUAIU3HOIO all-
napaTa ¢ KaTHOHOOOMEHHBIMH M aHHOHOOOMEHHBIMH MeMOpaHaMH IpH IMPOTEKAaHUU
AIEKTPUYECKOTO TOKA.
YeMm oTinnyaroTcs SJIEKTPOAUAIN3HBIE METOMbI ITOIYYEHUs ONPECHEHHON U JECHOHU30-
BaHHO BOJIbI?
VYkaxure 0cOOEHHOCTH METOa KOHIIEHTPUPOBAHUS SJIEKTPOJIUTOB JIEKTPOAUATHIOM.
ITosicHuTEe Mponecchl, TPOUCXOASIINE B JIEMEHTAPHON SYEHKE AJIEKTPOAUATIU3HOIO all-
napaTta ¢ OMIOJIAPHBIMU, KATHOHOOOMEHHBIMU U aHMOHOOOMEHHBIMH MeMOpaHaMu MpU
IIPOTEKAHUU IEKTPUIECKOrO TOKA.
[TosicHuTe, Kak MOXHO C TIOMOIIBIO 3JEKTPOIUAIN3a C OUIIOJIIPHBIME MeMOpaHaMu TO-
Jy4aTh KUCJIOTHI U IIEJIOYH, IPOBOANTH KOPPEKIU0 pH pacTBOpoB, CHHTE3 COEIMHEHUM,
ra3004MCTKY U pa3JeJIeHue ra3oB.
[ToscauTe MponEecchl, TPOUCXOISIINE B AJIEMEHTAPHOU STYEHKE HIIEKTPOAUAIM3ZHOTO all-
rapara JJIs HelIpEPbIBHOU JJIEKTPOIEHOHU3ALINH.
Kakoe npumeHneHue HaxonaT (GUIbTPALIMOHHBIE, MUKPO(DHUIBTPALIMOHHBIE H YIbTpa-
(GWIBTpallMOHHBIE METO/AbI B THOPHUIHBIX TEXHOJIOTUSIX?
B xakux cimyyasix mpu IpoeKTUPOBAHUU THOPUIHBIX MEMOPAHHBIX TEXHOJIOTUN HEOOXO-
MO HCII0JIb30BAaTh METO/bI OCAKICHUS?
B ueMm npeumyiecTBO HOHOOOMEHHBIX METO/OB Mepes] OCTaJIbHBIMU B IIpolieccax Mpe-
BapUTENIBbHOM 00pabOTKH pacTBOPOB? YKaXHTE MX HEJOCTATKH MOHOOOMEHHBIX METO-
JIOB.
Kakue 37eKTpOXUMHUECKUE U 3JIEKTPOMEMOpPAHHBIE METOIBI NMPUMEHSIOTCS Ha CTaJAUU



NPEJOYUCTKUA PACTBOPOB MEPE]] SIEKTPOIUATNZOM?

12. B xakux ciry4asx BO3HHKAaeT HEOOXOAUMOCTh B IPUMEHEHHH METOI0B 00€33apakKnBaHUS
B DJIEKTPOMEMOPAHHBIX U THOPUTIHBIX TEXHOIOTHX?

13. B kakux cimydasx 1e1aecooOpa3HO NPUMEHSATh OOpaTHBIH OCMOC B COUYETAHUH C 3JIEKTPO-
JTUATU3HBIMU METOJIaMHU OYHUCTKU PACTBOPOB?

14. T'ne HaxOOUT NPUMEHEHHE IEKTPOXUMHUUECKas pereHepanus HOHOOOMEHHUKOB?

15. VYkaxute OCHOBHBIE 00JACTH MPUMEHEHUS IIEKTPOMEMOPAHHBIX U THOPHIHBIX TEXHO-
JIOTUH CHHTE3a, OYUCTKH U pa3/IeIeHus.

OreHOouHBIE CPECTBA JUIsl MHBAJIMIOB U JIUL] C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3/10-
POBbSI BEIOMPAIOTCS C YUETOM MX MHIMBUAYAIBHBIX MICUXO(PU3NIECKUX OCOOCHHOCTEH.

— IIpU HEOOXOJMMOCTH MHBAJIMJIAM U JIMLIaM C OTPaHUYEHHBIMH BO3MOXKHOCTSAMU 3]10-
POBbsI IPEAOCTABIISETCS TONOIHUTEIBHOE BPEMS AJIs TOATOTOBKU OTBETA HA DK3AMEHE;

— MpU IPOBEJICHUH MTPOLEYPhl OLICHUBAHUS PE3YJIbTaTOB 00YUEHHs] MHBAJIUJIOB U JIHIL
C OrpaHUYEHHBIMH BO3MOKHOCTSIMH 3/10pOBbsI IIPEyCMaTPUBAETCSI UCIIOJb30BaHNUE TEXHUYE-
CKUX CPEJCTB, HEOOXOAUMBIX UM B CBSI3U C UX MHAMBHUYaTbHBIMU OCOOEHHOCTSIMU,

— TpU HEOOXOAMMOCTHU UI OOYYAIOLINXCS ¢ OTPAaHMYCHHBIMH BO3MOXKHOCTSIMH 3710-
POBbsl M MHBAIMJOB IPOLEIypa OLICHUBAHUS PE3YIbTATOB OOYUYEHUS 10 TUCLMIUIMHE MOXKET
IIPOBOAMTHCS B HECKOJIBKO 3TAIOB.

[Iponetypa oueHMBaHMs pe3yabTaToOB 00yUEHHsI HHBAJIMIOB U JIUL C OTPAaHUYEHHBIMU
BO3MOXKHOCTSIMU 370pPOBbsI 110 JUCLUUIUIMHE (MOZYJIO) MpEeaycMaTpUBAaeT IpPEJI0CTaBICHUE
uHpopmanuu B popmax, aJalTUPOBAHHBIX K OIPAaHUYEHUSIM UX 3[J0POBbS M BOCIPHUATHUS UH-
dbopmaruu:

JUist I ¢ HapyIEHUSIMH 3pEHMSL:

— B I1€YaTHOW (hOpMe YBEIMYCHHBIM HIPUPTOM,

— B (hopMe 2IIEKTPOHHOTO IOKYMEHTA.

JIist L ¢ HapyIeHUsIMHM CITyXa:

— B mieuaTHoM (opme,

— B (popMe JIEKTPOHHOTO IOKYMEHTA.

JUist a1 ¢ HapyIIeHUsIMHM OTIOPHO-/IBUTATEIBHOTO amapaTta:

— B TIe4aTHOM opme,

— B (hopMe 2IIEKTPOHHOTO IOKYMEHTA.

S. IlepeyeHb OCHOBHOM M JONOJHHUTEJIbHON y4eOHOH JIMTEPaTypPhbl, HEOOXOAUMOIT
JJIs1 OCBOCHMS TN CHUILTHHBI (MOXYJIA)

5.1 OcHoBHast UTEpaTypa:

1. ITepBoB A.I'. CoBpeMeHHbIE BHICOKOA(P(PEKTHUBHbBIE TEXHOJIOTUN OYUCTKU MUTHEBON
Y TEXHUYECKOU BOJIBI C MPUMEHEHHEM MEMOpaH: 0OpaTHBIA 0CMOC, HAHODWIILTPAITUs, YiTb-
TpaduabTpanms. M.: U31-BO acCOIMALUU CTPOUTENLHBIX By30B. — 2009. — 231 c.

2. 'aBpunoB A.H., [TsrakoB F0.B. CpenctBa u cucTeMsl yIpaBiIeHUS TEXHOJIOTHYC-
ckumu miporieccamu. M.: Jlanb. — 2016.
http://www.lanbook.com/books/element.php?pll cid=32&pll id=1630

5.2 JlononHuTENbHAS IUTEpPATYpA:

1. Beromkun A.I'. UnxeHepHas 3amuTa BoaHOM cpesl. M.: Jlans, 2014.
https://lanbook.com/catalog/ekologiya-i-bezopasnost/inzhenernaya-zashhita-vodnoj-
sredy-63710406/

5.3. Ileproguyeckue U3AaHUS:
1. XKypnan "Dnexrpoxumus".
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http://www.lanbook.com/books/element.php?pl1_cid=32&pl1_id=1630
https://lanbook.com/catalog/ekologiya-i-bezopasnost/inzhenernaya-zashhita-vodnoj-sredy-63710406/
https://lanbook.com/catalog/ekologiya-i-bezopasnost/inzhenernaya-zashhita-vodnoj-sredy-63710406/

2. Kypnan "®uznyeckas xumus'".

6. Ilepeuenb pecypcoB MH(OPMAIMOHHO-TEJIEKOMMYHHKANUOHHON ceTn «UH-
TepHeT», He0OXOAUMMBIX JIS OCBOEHM S JUCUMILIMHBI (MOXYJISA)

1. eLIBRARY - Hayunas snekrponnas oubiaunoreka (Mocksa) http://www.elibrary.ru/

2. DIEKTPOHHAS KOJUISKIMS HAYYHOW M TEXHUYECKOU MOJTHOTEKCTOBOM U OMOIMorpa-
¢duueckoit uapopmaru ScienseDirect — http://www.sciencedirect.com

7. Meroauyeckue yKa3aHMsl Ui OOy4aloIIUXCA IO OCBOCHHIO JHCUMIIMHBI
(Momy.Jis)

VYcnemnoe 0OcBOEHUE IUCHUILIMHBI MPEAIOIaraeT akTUBHOE, TBOPUYECKOE ydacTHE
CTYZICHTA ITyTeM IUIaHOMEPHOMH, MOBCETHEBHOM pabOTHI.

OO0mre peKoMeHIau
W3yueHre IUCHUIUIMHBI CIIEAYeT HaYMHATH C MPOPa0OTKU pabodeld MporpaMMBI,
0coboe BHUMaHHeE, yJelsis [esIM | 3a/1a4aM, CTPYKTYpE U COJEPKAHUIO Kypca.

CamocrosTenbHast padoTa MPOBOJUTCS C LENbI0 YITIyOJeHUS 3HAHUH 110 TUCLUIUINHE
¥ MIPeyCMaTpPUBACT:

- YTEHUE CTYAEHTaMH PEKOMEHJOBAHHOW JIUTEPATYPhl U YCBOCHHE TEOPETUUYECKOTO
Marepuaa JUCIUIUINHEI,

- IOATOTOBKY K J1a00paTOPHBIM 3aHATHIM;

- paboty ¢ lHTepHeT-UCTOUHUKAMH;

- MOJITOTOBKA K 3a4eTy.

[TnanupoBaHre BpeMEHH Ha CaMOCTOSITEIbHYIO paboTy, HEOOXOAMMOTO Ha M3Yy4EHHE
HACTOSIIEH JUCIUIUTMHBI, CTYIEHTaM JIyYIlle BCETO OCYIIECTBIIATH Ha BECh CEMECTp, MPEay-
cMaTpHBasi IpU 3TOM PEryJsipHOE MOBTOPEHHE MpPOIAeHHOro Marepuana. MaTtepual, Mmoiny-
YeHHBIA Ha JICKIIUAX, HGO6XO}II/IMO PEryIIApHO JOMOJHATE CBEACHUAMUA U3 JIMTCPATYPHBIX HC-
TOYHHUKOB, IPUBEJCHHBIX B pabouelt mporpaMMe AUCIUILTHHBI.

Pabora ¢ KOHCIIEKTOM JIEKIHIA

[IpocMOTpuTE KOHCHEKT Cpa3y TMOCTe 3aHITHH, OTMEThTE MaTepuall KOHCIIEKTa
JIEKIMWA, KOTOPBIN BBI3BIBAET 3aTPYIHEHUA IJI MOHMMaHUs. [lonpiTaiiTech HATH OTBETHI HA
3aTPYyAHUTENbHBIE BOIIPOCHI, UCIIOJIb3Ysl PEKOMEHIYEMYIO JIUTEpaTypy. Ecim camocTosTenbHO
HE yIaJIOCh pa300paThcsi B MaTepuaie, ChopMyIupynTe BOPOCHl B OOPATUTECH 38 TTIOMOIIBIO
K Mpeno/iaBaTei0 Ha KOHCYJIbTAIlMK WK Omkaiiiield nekuuu. PerynspHo OTBOIUTE Bpems
JUIS TIOBTOPEHUSI TIPOMJEHHOTO MaTepHuaya, MpOBEpsisi CBOU 3HAHWSA, YMEHUS M HABBIKU IO
KOHTPOJIBHBIM BOITPOCAM.

Brimonnenue nabopaTopHbIX padoT

Ha 3ansTum nonyuurte y npemnojaBareis rpa@uK BbIIOIHEHUs JaOOPATOPHBIX paboT.
[Tonyuure Bce HeoOXxonumoe MeToanueckoe odecnieuenue. Ilepen nocenenrem gadoparopun
U3Y4YUTE€ TEOPHIO BOINpOCA, MPEANOJaraéMoro K HCCIEN0BAaHUIO, O3HAKOMBTECH C
PYKOBOJICTBOM 10 COOTBETCTBYIOIIEH paboOTe U MOArOTOBHTE MPOTOKOJ MPOBEAEHUS PaOOTHI,
B KOTOPBIN 3aHECUTE:
Ha3BaHUeE paboThI;
— 3aroTOBKH TaOJHMIL JJIS 3aIIOJTHEHUS SKCIIEPUMEHTATIbHBIMU JJAHHBIMH HAOIIOCHU;
— ypaBHEHUS XMMHUYECKHX PEaKIHMi MpeBpalleHud, KOTOpble OYAYyT OCYIIECTBICHBI

ITPH BBIIIOJTHCHHUHU SKCIICPUMECHTA,

— pacdeTHbIe (HOPMYJIBIL.
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OdopmiieHne OTYETOB JOJDKHO TPOBOAMTHCS TIOCIHE OKOHYaHMA palboThl B
gaboparopun. Jlis  TMOATOTOBKM K  3alllATe OTYETa CIEAYeT MPOaHAIN3UPOBATH
SKCHICPUMCHTAJIBHBIC PC3YJIbTAThl, COIIOCTABUTH KX C HU3BCCTHBIMU TCOPCTUYCCKUMU
IMMOJIOKCHUAMUA, CIPABOYHBIMHU WKW JIMTCPpATYPHBIMU OAHHLIMU, 0606L[[I/ITL PE3YIbTAaThL
UCCIIeIOBAaHHUN B BHJIE BHIBOJIOB 110 paboTe, MOArOTOBUTH OTBETHI HA BOIIPOCHI, IPUBOIMMBIC B
METOJIMYECKUX YKA3aHUSAX K BHIMOJHCHUIO TAOOPATOPHBIX PaboT.

Meroanueckue peKOMEHIAIMU IPENo1aBaTelsiM 10 METOAMKE MPOBEACHUSI OCHOBHBIX
BHJIOB YYEOHBIX 3aHATHI

Jleknuun

Meroanka yTeHus JIEKIUN

Jlexuuu SIBASIOTCS OJIHUM U3 OCHOBHBIX METOJIOB OOYUYEHHS MO JUCIUILINHE, KOTOPbIE
JIOJIKHBI peIIaTh CIEAYIOIINE 3a/1a4Uu:

— HW3JI0KUTh BAaXHEHIIUMU MaTepuall MIpOrpaMMbl Kypca, OCBEILAIOMIMI OCHOBHBIE

MOMEHTHI;

— DpPa3BUTh Yy CTYACHTOB TMOTPEOHOCTh K CaMOCTOSITCIIBHON paboTe Haj y4eOHOH u

Hay4YHOM JIUTEPATYPOU.

I'maBHOM 3a/1auell KaXKI0W JIEKIMH SIBISETCS PACKPBITHE CYIIHOCTH TEMBI U aHAJIU3 €€
[JIAaBHBIX IOJIOKEHUN. PeKkoMeH1yeTcsl Ha IepBOM JIEKIIUU JI0BECTH 10 BHUMAHHUS CTYACHTOB
CTPYKTYPY Kypca U €ro pasJeiibl, a B JaTbHEUIIIEM YKa3bIBaTh HAYaJIO KaXJ0T0 pas3zena, CyTh
U €ro 3ajaud, a, 3aKOHYHUB U3JI0KEHUE, MOJBOJUTH UTOT MO 3TOMY pa3zelny, YTOObl CBSI3aTh
€ro €O CIECIYIOLIUM.

ConeprkaHue JEKIHI

Coxepxanue JICKIMH ompexaensercs pabdodueir mporpammoirt kKypca. Heobxommmo,
yTOOBl KaXKAas JIeKIMs OXBaThiBala M HCYEpIbIBAlla OMpEACNeHHYI0 TeMy Kypca u
MpeICTaBIsIa COOOM JIOTUYECKH BIOJIHE 3aKOHYEHHYIO padoty. Jlydiie cokpatuth Temy, HO
HE JIONYyCKaTh MepepblBa €€ B TaKOM MECTE, KOrJa OCHOBHasi HJEs €IIe MOJHOCThIO HE
packpsITa.

JlaGopaTopHble 3aHATHS

MeTtouka npoBeieHus J1ad0opaTOPHBIX 3aHATUI

LlenssMu npoBeeHNst 1a00PATOPHBIX PAOOT SABISAIOTCS:

— YCTAaHOBJIEHHE CBA3€M TEOpUM C TMpPakTUKOW B (opMe HKCIEPUMEHTAIBHOTO

MOJITBEP K /IEHUS TIOJIOKEHUHN TEOPHH;

— 00y4eHHe CTy/IEHTOB YMEHUIO aHAIU3UPOBATh MOITYYEHHbIE PE3Y/IbTAThI;
— KOHTPOJIb CAMOCTOSITETIbHOM pabOThI CTYJIEHTOB 10 OCBOEHHIO Kypca;
— 00y4eHue HaBbIKaM IPO(eCCUOHATIBHOM 1eATeIbHOCTH

[lenu naGopaTOpHOTO MPAaKTUKyMa JOCTUTAIOTCS HAWIYYLIMM 00pa3oM B TOM cllyyae,
€CJIM  BBINOJIHEHUIO OJKCIEpHMEHTa IMpEALIeCTBYeT ONpeJesieHHas IOATrOTOBUTEIbHAS
BHeayauTopHas pabota. [loaTromy mnpenojaBaTens 00s3aH JOBECTH 1O BCEX CTYIEHTOB
rpaduk BBIMOJIHEHHUS] J1a0OpAaTOPHBIX pPabOT € TeMm, uYTOObl OHHM MOIJIM 3aHUMATHCS
L[EJICHAIIPABIICHHOW TOMAIIIHEH IOJArOTOBKOM.

[lepen HayasoM OYEpEAHOTO 3aHATHS IMpernojaBaTellb JIOJKEH YIOCTOBEPUTHCS B
TOTOBHOCTH CTYACHTOB K BBIIOJHEHHUIO Ja0opaTOpHOl paboThl IMyTeM KOpPOTKOIO
cobeceI0BaHUs U MPOBEPKU HAJMUMUS Y CTYJEHTOB 3arOTOBJIEHHBIX MPOTOKOJIOB MPOBEICHHUS
paboTHI.
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8. Ilepedennb

HEe00X0UMOCTH)

HH(pOPMALHOHHBIX
OCYLIECTBJIEHUH 00pa3oBaTeIbHOI0 Mpomecca M0 AUCHUILIMHE (MOXYJII0)

TeXHOJIOTHH,  MCHOJBb3yeMbIX  NPH

(ipu

8.1 IlepeueHb HHPOPMATMOHHBIX TEXHOJIOT U

8.2 IlepeyeHb HEOOXOAMMOT0 MPOTPAMMHOI0 00ecreyeHust

1. MS Office (Word, Excel, PowerPoint)

2. IlporpamMMHOe obecrieueHre K BUPTYAIbHBIM H3MEPUTEIbHBIM MTPHUOOpaM.

3. IIporpamMmmMHoe obecrieueHue s CIA0OBHISTITHX.

8.3 IlepeueHb HEOOXOAUMBIX HHPOPMAIIHOHHBIX CIIPABOYHBIX CHCTEM

1. eLIBRARY - Hayunas snekrponnas oubnmnorexa (Mocksa) — http://elibrary.ru/
2. ScienseDirect — http://www.sciencedirect.com

9. MarepuajibHO-TeXHUYecKas 0a3a, HeoOXoaMMasi I OCYHIeCTBJIEeHHs 00pa3o-
BaTEJIbHOI0 MPoLecca Mo JUCHUNInHE (MOAYJI10)

No

Bun pabdor

MarepuanbHO-TEXHUYECKOE 00eCIICYCHHUE JUCIIUITITMHBI
(MOAyJIsl) ¥ OCHAIIEHHOCTh

1.

JIGKITMOHHBIC 3aHITHUSI

Aynutopus — aya. 332, kopn. C (ynuma CtaBponoiibckas,
149). KomruiekT y4eOHO Meberu, MeloBasi J0CKa, mepe-
HOCHO€ MYJbTHMEIHIHOE 000pYI0BaHHE.

JlaGopaTopHbie
THUS

3aHA-

Y4eOHast ayTUTOpHUs 1JIs IPOBEICHHS 3aHATHI TabopaTop-
Horo tumna ayn. 330, kopm. C (ynmuma CtaBpomnoiibekas,
149), yKOMIUIEKTOBaHHAs CTIICIUATN3UPOBAHHON MEOEIbIO
¥ KOMITJIEKTaMH JIJA00PATOPHBIX padoT, BKIIFOYAIOITUMHU:

- umniegancmetp Z-1000P,

- MOTEHIOCTAT-TabBaHOCTaT-UMIIeaHcMeTp Autolab
100N,

- apToMatrueckuii Tutparop Titroline 6000,

- pH-meTp-nonomep Dxcnept-001,

- BOJIbTMETp YHUBepcanbHbli B7-78-1,

- KogaykToMeTp Ikcerept-002 -2 .,

- U3MepuTeNnb nMMuTanca E7-21,

- repmocTtat xxuakocTabid LOIP FT-211-25,

- HICTOYHUK MOCTOSIHHOTO TOKa cTabunusupoBanubiii MPS-
6005L-1,

- ICTOYHUK MOCTOSIHHOTO TOKa cTabunu3upoBanHblil b5-50
-2 mT.,

- Hacoc nepuctanbtudeckuii LOIP LS-301 -6 mir.,

- TYEHKH IIEKTPOXUMUYECKHE,

- SYEHKN KOHAYKTOMETPUYECKUE - 2 MIT.,

- IePCOHAIbHBIC KOMIBIOTEPHI -5 TIIT.

['pynnoBeie (MHAUBH-
NyajgbHbIe) KOHCYJbTa-
002078

Aynuropust Ui pasMenieHuss 12 CTYIEHTOB C JOCKOH,
OCHAILIEHHAsl MPE3EHTALlMOHHON TEXHUKOM (IPOEKTOD,
9KpaH, KOMIbIOTEP/HOYTOYK) U COOTBETCTBYIOLIUM IpO-
rpammHbIM oOecnieuennem (I10).

Tekymmuii  KOHTPOJIb,
MPOMEXKYTOUHAsE aTTe-
cTamus

Aynuropust Ui pasMenieHuss 12 CTYIZEHTOB C JOCKOH,
OCHAIIICHHAs] TPE3eHTALMOHHONH TEXHUKOU (IIPOEKTOp,
9KpaH, KOMIBIOTEP/HOYTOYK) M COOTBETCTBYIOIIUM IIPO-
rpammHbIM oOecnieuerneM (I10).
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CamocrositenpbHas pa- | KabuHer st camMoCTOSTENbHOM pabOThI, OCHANIEHHBIN
bota KOMITHIOTEPHOM TEXHUKOW C BO3ZMOYKHOCTBIO ITOIKITFOUCHUS
K cetu «HTEpHET», IPOrpaMMON 3KPaHHOIO YBEIMYECHHUS
1 00ECIEYEHHBIH JOCTYIIOM B AJICKTPOHHYIO MH(pOpMAIIU-
OHHO-00Pa30BaTEIBHYIO CPEAY YHUBEPCUTETA.
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