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

1.1. Heabp AUCHUMIIMHBL (OPMUPOBAHKE Y CTYACHTOB TEOPETUUYECKUX 3HAHWUN U HABBI-
KOB HCCJIEZIOBAaHUS B 00JIACTH JIEKTPOMEMOPAHHBIX U FTMOPUIHBIX TEXHOJIOIMH CHHTE3a, OUUCT-
KU U pa3/ieieHUsl.

1.2. 33}]3‘11/1 AUCHUIIJIMHBI: OCBOCHHUC TCOPCTUYCCKUX OCHOB M IMPAKTHUYCCKOI'O IMPUME-
HCHHUA 3HCKTpOMCM6paHHI)IX u FI/I6pI/I,I[HBIX TEXHOJIOTHI CHHTE3a, OUMCTKU U pasaCICHUA.

1.3. MecTo aucuuniunsl B cTpykrype OOII BO

HucuummuHa «DiekTpoMeMOpaHHble W THOPUIHBIE TEXHOJOTMH CHHTE33, OYHCTKH H
paszaeneHus» otHocutcs K Jlucuumimaam (Moayssim) mo Beioopy 2 (/JIB.2) Yactu, dpopmupye-
MOHM y4JaCTHHUKaMH 00pa3oBaTesbHBIX OTHOIIeHHM bioka 1. ducrumianael (Moaynn) yueOHOTO
wiaHa. B coorBeTcTBUM ¢ paboYnM y4eOHBIM ITUIAHOM JIUCHUIUIMHA U3ydaeTcs Ha 1 kypce. Bung
IIPOMEKYTOYHOM aTTECTAllMU: 3a4€T.

N3ydyenuro AuCUMIUTUHBL «DIEKTPOMEMOpPAaHHbIE W TUOPUIHBIE TEXHOJOTHUU CUHTE3a,
OYMCTKHU U pa3JIeJICHUs» MPEAIIeCTBYET U3yUeHUE TUCHUIIIUH «MeMOpaHHas JIEKTPOXUMUS U
MeMOpaHHBIE MaTepHallbl HOBBIX MOKOJEHUI», «CTpyKTypa M (U3HKO-XMMHYECKHE CBOWCTBA
MOHOOOMEHHBIX U COPOLIMOHHBIX MATEPHATIOBY, «SIBIIEHUS Ha MeX(a3HbIX IPaHULIAX).

JlanHasi AUCUUIUIMHA SBJSETCS MPEIIIeCTBYIOMICH A TuCHUIUIMH «MemOpaHHbIe TeX-
HOJIOTUH B PEIICHUH JKOJOTUYECKUX Ipoliem», «BHeapeHne u KoMMepIraaIu3aius dJIEKTPo-
XUMHYECKHX MPOIECCOB U TEXHOJIOTUI».

1.4 IlepeyeHb MIIAHMPYEMBIX Pe3yJIbTATOB 00y4eHHS 10 JMCUUILIHHE (MOYJII0), CO-
OTHECEHHBIX € IVIAHUPYEMbIMH Pe3yJIbTATAMM OCBOCHHMS 00pa30BaTeIbHOI MPOrpaMMbl

N3yuenne naHHOW y4yeOHOW MUCHUIUIMHBI HaMpaBieHO Ha (opMupoBaHuEe y 00yd4aro-
HIUXCS CIETYIOMNX KOMIETCHIIUH:

Koz u HanmeHoBaHME HHIUKATOpa™ PesynbTarel 00yueHus O JUCIUILTUHE

[IK-1. CriocobeH miaHupoBaTh paboTy W BBIOMPATh ae€KBAaTHbIE METO/bI PEIICHUS] HayYHO-HCCIIEI0BATEIbCKUX
33124 B BBIOPaHHOHN 001aCTH XUMHH WM CMEXHBIX HayK

HUIIK-1.1. BeibupaeT sKkcriepuMeHTaNbHEIC U 3HaeT COBPEMEHHbIE HKCIEPUMEHTAJIbHbIE M PACUYETHO-
pPacueTHO-TEOPETUIECKHE METOABI PEILICHHS [O- | TEOPETHYECKHE METO bl PELIEHNs IOCTABJICHHOI 3a/1a4u.
CTaBJICHHOH 3a/1a4, UCHOJIb3Ysl JOCTHKEHUS YMeer BBHIOMpATH OKCHEPUMEHTAIbHBIE U PAcUeTHO-
COBPEMEHHOM XMMUYECKOH HAyKH, U HCXOAs U3 TEOPETHYECKHE METOMAbl PELICHHs IOCTABICHHON 3ajauu,
MMEIOIINXCS, MATePUANIbHBIX, HHPOPMAIMOH- UCTIONB3Ysl JOCTUKEHUSI COBPEMEHHOM XMMHUUYECKOW HAyKH,
HBIX W BPEMEHHBIX PECYpPCOB. U UCXOAS W3 MMEIONINXCS, MaTepHaTbHBIX, HH(POPMAIHOH-
HBIX M BPEMEHHBIX PECYPCOB.

Brnaneer 9KCIEPUMEHTAIBHBIMU u pacueTHo-
TEOPETHYECKUMH METOJIaMH pEIIeHHs MTOCTaBICHHON 3aia-
Yy, UCHOJb3YSl JOCTHIKEHUS COBPEMEHHOW XHMHYECKOU
HayKH, ¥ UCXOIS M3 MMEIOIIMXCS, MaTepHaJIbHBIX, HHHOP-
MAaIOHHBIX U BPEMEHHBIX PECYPCOB.

WIIK-1.2. Hcnonp3yer coBpeMeHHOE (DU3UKO-
XMMHUYECKOe 000py/IOBaHHE IS TIOJNy4eHUS |
UHTEPIPETALUU JOCTOBEPHBIX PE3yJIbTAaTOB HC-
CJIC/IOBAHUSI B BBIOPaHHOH 001aCTH XUMHH.

3HaeT coBpeMEHHOE (H3UKO-XUMUYECKoe 000pyIOoBaHUE,
UCTIONB3YEMOE JUIsl MOJIyYeHHs] 1 MHTEPIIPETALH JOCTOBEP-
HBIX pe3yJbTAaTOB MCCIIEJIOBAHUS B OOJACTH 3IICKTPOMEM-
OpaHHBIX M THOPHIHBIX TEXHOJIOTMH CHHTE3a, OYMCTKH MU
pa3feneHusl.

YMeeT HUCHONB30BaTh COBPEMEHHOE (HDHU3UKO-XMMHUIECKOE
000pyIOBaHUE IS TOJIYYCHUS W HHTEPIPETAlUU JOCTO-
BEPHBIX PE3YyJIbTATOB HMCCIIECOBAHUS B BRIOpaHHON 00IacTH
XUMHH.

BrnaseeT HaBbIKAMH HCIIOIB30BAHUS COBPEMEHHOTO (PU3HMKO-
XHMHYECKOTO O00OPYIOBAHUS IS MOJYYCHUS M HHTEPIIpE-
TAIMK JOCTOBEPHBIX PE3YJIbTATOB MCCICIOBAHUSI B BHIOpAH-
HOM 00J1aCTH XUMHHU.

TTK-3. CriocoGeH Ha OCHOBE KPHTHYECKOTO aHanm3a pe3yiabratoB HUP oleHWBaTh MEpCeKTHBH WX MPaKTHYe-
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Ko v HanmeHOBaHMe HHANKATOpA™ PesynbraTel 00y4eHus IO TUCIUILIHHE

CKOI'O MPpUMCHCHU S U IPOAOJIDKCHUSA pa60T B JJICKTPOXUMMUU UM CMCIKHBIX HayKaXx

NIIK-3.1. Aranusupyet u 000011aeT pe3yibTa- 3HaeT COBPEeMEHHbIE METO bl HH(POPMAIIMOHHOTO TTOKMCKa 10
TBI HTHPOPMAIIOHHOTO TIOMCKA 110 TEMAaTHKE UC- | TeMAaTHKE UCCIE0BaHUs B BHIOPAHHOM 00JIaCTH XHUMHH.
CJIC/IOBaHUsI B BBIOPaHHOM 00J1aCTH XUMHU. YMeeT aHanu3upoBaTh U 0000LIATH PE3yNbTaThl HHPOpMa-

LIHOHHOTO IIOWCKa 10 TEMaTHKE HCCIENOBaHMs B 00nacTu
3NEKTPOMEMOPAaHHBIX U THOPHIHBIX TEXHOJIOTMH CHHTE3a,
OYHCTKH H pa3JielICHUsL.

Bnameer HaBeikamMu aHamm3a W 00O0OIIEHUS pe3yIbTATOB
MHOOPMALMOHHOTO TIOMCKA 110 TEMaTHKE HCCICIOBAHUS B
00JacTi SIEKTPOMEMOpPAHHBIX W THOPHUIHBIX TEXHOJOTHI
CHHTE32, OYHCTKHU U pa3lielCHUS.

WIIK-3.2. OueHnBaeT NEPCHEKTHBEI IMpakTH4e- | 3HAET TEOPETHYECKHE W MPAKTUIECKHE OCHOBBI 3JIEKTPO-
ckoro mpuMeHeHus pe3ynsratoB HUP 1 HUOKP | MmeMOpaHHBIX U THOPUIHBIX TEXHOJIOTHI CHHTE3a, OUYHUCTKH
U TPOJODKCHUS PadOT B INEKTPOXMMHUHM WM | U pa3jeleHHs.

CME)XHBIX HayKax. VYMeeT oLeHHBAaTh HMEPCHEKTUBHI NMPAKTHYECKOTO IpUMEHe-
Hus pesyabratoB HUP 1 HUOKP u nponomkenus padbor B
EKTPOXUMHUH UM CMEXKHBIX HayKax.

Brnaneer HaBBIKAMHU OIICHMBAHHUS INEPCIEKTUBBI IpPaKTHYE-
ckoro mpumeneHus pesynsraroB HMP u HMOKP u mpo-
JIOJDKEHUS paboT B DJIESKTPOXMMHUH HIIM CMEKHBIX HayKaXx.

2. CTpyKTYpa M coiep:KaHue M CHHIIJIMHbI

2.1 PacnpeaesieHue TPYA0EMKOCTH JUCHUILJIMHBI 10 BUIAM padoT

O6mmas Tpya0EMKOCTh JUCHMILUIMHBI cocTaBisieT 4 3ad.en. (144 gacoB), ux
pacripefiejieHue 1Mo BujaM paloT MPEeACTaBICHO B TaOnule (011 cmyoeHmos
0D0,).

Bun yueOnoit paboTsl Bcero CemecTtpsl
9acoB 10
KonTakTHas padoTa, B TOM 4ncje 64,2 64,2
AyauTopHbIe 3aHATHSA (BCero) 144 144
3aHATHSA JIEKIIUOHHOTO TUIA 16 16
JlaGopaTopHbIe 3aHATHUS 48 48

3aHATHS CEMUHAPCKOTO TUMA (CEMHHAPBI, IPaKTHYE-
CKUE 3aHSTHS)

HNnas konTakTHasA padora:

KonTpons camocrositensHoi padotsl (KCP)

[Mpomesxyrounast arrectanus (MKT) 0,2 0,2

CamocrosiTesibHasi padoTa, B TOM YHCJIE 79,8 79,8

Kypcosas pabora

[TpopaboTka yueOHOTO (TEOPETHIECKOTO) MaTepHraia 60 60

BrinonHenue MHAMBUYAbHBIX 3aJaHUH (TIOJITOTOBKA
COOOIIEHUH, TPE3EHTAITNI )

Pedepar




[ToaroToBka K TEKyIieMy KOHTPOJIIO 18,8 18,8

KoHnTtpoJs:

[ToaroToBka K sK3aMeHy

OO0mas Tpya10eMKOCTh gac. 144 144
B TOM 4YMcJIe KOHTaKT- 72.2 72.2
Hasi padoTa
3a4. ef 4 4

2.2 CTpyKTypa IMCUHUILIMHbI:

Pacrnipenenennie Bu10B yueOHOI pabOThI U UX TPYJOEMKOCTH MO pa3jiesiaM AUCIUILTUHBL.

KonuyecTBo uacos
Bueaynu-
No HanmenoBanue pa3enoB (Tem) AyauTopHas Topl}{]fl[::
Bcero pabota
pabora
JI 113 JIP CPC
1. Beencnue 10 2 0 0 8
2. DneKTpoIuanu3 48 6 0 18 24
3. IIpenouncrka, npegodpaboTKka pacTBOPOB MEPE IEKTPOIHAIIH- 36 5 0 18 16
30M
4, OO6paTHBI 0OCMOC 20 2 0 6 12
5. DNeKTpOoXUMHYECKas pereHepalysi HOHOOOMEHHUKOB 20 2 0 6 12
6. O06nacT IPUMEHEHUS 9,8 2 0 0 7,8
HUTOI'O no pasdenam oucyuniurvl 143,8| 16 0 48 79,8
Kontpois camoctosTensHoi pabotsl (KCP) 0
ITpomesxyrounas arrecrarus (MKP) 0,2
[ToIroTOBKA K TEKYIEMY KOHTPOIIKO 0
OO61mmas TpyJ0€MKOCTh 1O JUCIUILTHHE 144
2.3 Coaeprxanue pa3aeoB AMCHUIIHHBI:
2.3.1 3aHATHSA JTEKIMOHHOIO THIIA
Ne HaumenoBanue Conepucanme paszena dopma TEKYIIEro
pasnena KOHTPOJISI
1 2 3 4
1. Beenenue Uctopus pa3sutus snekrpomMeMOpannbix u (KP, JIP
THOPHUIHBIX TEXHOJIOTHI CHHTE3a, OUHMCTKU
U pazzesieHus. Poiab poCCUICKUX U COBET-
CKHMX YYEHBIX B Pa3BUTHH JJIEKTPOMEM-
OpaHHBIX ¥ THOPUAHBIX TeXHOJOTHI. Oc-
HOBHBIC TIOHSTHS: PJIEKTpOMeMOpaHHas
TEXHOJIOTHS, THOPHIHASI TEXHOJIOTHS, DJICK-
TPOMEMOpPaHHBII CUHTE3 BEIECTBA, DJICK-
TpoMeMOpaHHasi OYMCTKA PACTBOPA, K-
TPOMEMOpaHHOE pa3/ieieHHe pacTBOpa Ha
KOMITOHEHTBHI.
2. DneKkTpoanain3 DnekTpoauanus ¢ karnoHoooOMenneiMu 1 (KP, JIP
aHMOHOOOMEHHBIMU MeMOpaHamu. [lomyde-
HUE ONPECHEHHON U JEUOHNU30BAHHOW BOJIbI
METOJIOM JJICKTPOAHAIIN3A.
KoH1eHTprupoBaHue 3J1eKTPOIUTOB 3JIEK-
TPOAUAIIN30M C KATHOHOOOMEHHBIMH M aHH-
OHOOOMEHHBIMU MeMOpaHamu. BrnusiHue
O6apoasiekTpoarddy3un Ha IpoIecc KOH-




[EHTPHUPOBAHMUS 3JIEKTPOINUTOB HIICKTPOIH-
ATH30M.

DneKkTpoanaNn3 ¢ IpUMEHEHHEM OUIOIsp-
HBIX MeMOpaH. [IpuMeneHne OUIMONApHBIX
MeMOpaH ISl TTOJTy4eHUs KUCIIOT U IIEJIO-
yel, koppekiuu pH pacTBOpoB, CHHTE3A CO-
eIMHEHUH, TA3004YNCTKH U pa3/ieeHus ra-
30B. Te€XHOJIOTHUS MOTy4YEHUS YIbTPAYHCTON
BOJIbI METOJIOM HENPEPHIBHOM AJIEKTpPOIe-
MOHHU3ALNH.

n00paboTKa pacTBO- | YIbTPAQHIBTPAIIIOHHBIE METOIbI, TPH-
POB Tiepe/I AMEKTPO-  |MEHSEMBIC JIJIs IPEIBAPUTEIBHON 00padoT-
TUAITA30M KH PacTBOPOB TEPE] FITEKTPOTUATUZOM.
HloHOOOMEHHBIC METO/IbI, IPUMEHSEMbIC HA
CTa/IMH TIPEIOYUCTKHA PACTBOPOB MEPe/T
DIICKTPOAMATIH30M. METOJIbI OCAXKICHHSI.

[Ipenounctka, npe- |PunbrpanmonHsie, MukpoduasTparuonsse KP, JIP

HHHU C JICKTPOAHNAIU3HBIMHA MCTOAAMU
OYMCTKH paCTBOPOB.

OO0paTHbIif 0OcMOC [Ipumenenue obpatHoro ocmoca B coueta- |KP, JIP

pereHepanysi MOHO-  |[HUS TSKENBIX METAJUIOB U3 TEXHOJIOIMYE-
OOMEHHUKOB CKHMX PacTBOPOB C IIPUMEHEHUEM DJIEKTPO-
XUMHYECKON pereHepanui HOHOOOMEHHHM-
KOB.

Onekrpoxumuueckas |[Iponeccel n3Biaeduenus u koHueHtpuposa- (KP, JIP

HHA HBIX U FI/I6pI/II[HI>IX TEXHOJIOTUI CHHTC3a,
OYMCTKHU U pa3acCiICHUA.

Ob6nactu npumene- |OOGnactu npuMeHeHus anekrpomemoOpan-  |KP, JIP

ITpumeuanue: KP — koHTpoabHas pabdora, JIP — maboparopnas pabota

2.3.2 3aHATHSA CEMHHAPCKOI0 THIIA
He npenycMoTpeHbl yueOHbBIM MJIaHOM.

2.3.3 JIaGopaTopHble 3aHATHS

HanmenoBaHue 1a00paToOpHBIX paboT

dopma TeKyIIero

KOHTPOJIS

.|hUccnemopanue mnmpomnecca 00€ecCcoIMBaHUSs pacTBOpa JICKTPpOAUATIN -

30M C KATHOHOOOMEHHBIMU ¥ aHHOHOOOMEHHBIMU MEeMOpaHaMHu.

JIP

. HCCJ’IG}IOB&HI/Ie nmponecca KOHOUCHTPHUPOBAHUA SJICKTPOJIIMTOB METO-

JOM JJICKTpOAUAJIN3a.

JIP

. [UccnenoBanue 251eKTpoauann3a ¢ OUMOIIPHEIMUA MEMOpaHaMH JIJIst

MOJIYYCHHA KHUCJIOT U LIeII0OYEH.

JIP

.|MccnenoBanue npouecca Koppekuuu pH BoAbI 3IEKTPOIAATIAZOM C

OUIIOJIIPHBIME MEMOpaHaMHU.

JIP

. [UccnenoBanue MUKpOGUIBTPAITMOHHON MPEAOYNCTKH TEXHOJIOT Y-

CKOTI'O paCTBOpa OT JUCICPCHBIX YAaCTUII ICPCH SJICKTPOAUATIU30OM.

JIP

.[MccnenoBanue yMsirdeHUs BOJIBI IEPE] JIEKTPOIUATH3OM HOHO00-

MCHHBIM METOAOM.

JIP

.[MccnenoBanue MeTo1a OCaXIACHUS IJIs TIPEABAPHUTEIIBHON 00paboT-

KM PacTBOPOB INE€PEJT IEKTPOAUATIUIOM.

JIP

. I/ICCJIGI[OBaHI/IC rnmponecca 00€eCCOIMBaHUS BOJbI 06paTHBIM OCMOCOM.

JIP

. I/ICCJ'IG,I[OBaHI/Ie mponecca U3BJICUYCHNA U KOHICHTPUPOBAHUSA TAXKC-

JIP
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JIBIX METAJUIOB U3 TEXHOJIOTMYECKUX PACTBOPOB C MPUMEHEHUEM
AJIEKTPOXUMHUYECKOM pereHepanni HOHOOOMEHHUKOB.

[Ipumeuanue: JIP — nabopaTopHas pabora

2.3.4 IlpumepHasi TeMaTHKA KypPCOBbIX padoT (IIPOEKTOB)
He npenycMoTpeHb! y4eOHBIM TIAHOM.

2.4 IlepeyeHb y4eOHO-METOAMYECKOT0 O0eceYeHUs Il CAMOCTOSATEIbHONH padoThI
00y4aroIMUXCH M0 JUCHUILIMHE (MOTYJII0)

Bun CPC

[TepeueHs yueOHO-METOAMIECKOTO 00SCTICUCHUS JUCIIUILTAHBI
T10 BBITIOJTHEHUIO CAMOCTOSITEIILHON paOOThI

2

3

puana

1 |IIpopabotka yueOHOTO
(TEOpETUYECKOT0) MaTe-

1. ITepBoB, Anekceii ['epmanoBud. CoBpeMeHHBIE BHICOKOA(]-
(beKTUBHbBIE TEXHOJIIOTUN OYUCTKU MUTHEBOW U TEXHUYECKO BO-
IIbI C TIPUMEHEHUEM MeMOpaH: 00paTHBIN ocMoc, HaHO(DHITBTpa-
uus, ynbTpadunstpanus / A. I'. IlepBos. - M. : I3a-Bo Accco-
LMAllUU CTPOUTEIBHBIX BY30B, 2009. - 231 c. : un. - (bubauorexa
Hay4yHBIX pa3paboTok u npoektoB MI'CY). - bubmuorp. : c. 224-
227. - ISBN 9785930936919 : 290.00. - TekcT : HEMOCPEICTBEH-
HBIH.

2. I'aBpunos, A.H. CpeacTBa u CHCTEMBbI YIIPABICHUS TEXHOJIO-
THYEeCKUMUM Ipolieccamu : yueOHoe nocodue / A.H. 'aBpurios. -
3-e u3n., crep. - Cankr-IlerepOypr : Jlanb, 2019. - 376 c. -
https://e.lanbook.com/book/122190.

3. Beromkun, A. I'. TikeHepHast 3aIiuTa BOJIHOMN CpeIbl : y4ue0-
Hoe nocobue / A. I'. Beromku. - Cankt-IletepOypr : Jlanb,
2022. - 416 c. - URL.: https://e.lanbook.com/book/211589 (nata
obpamenus: 06.04.2022). - Pexxum goctyna: 1jsl aBTOPU3. OIb-
3oBateneil. - ISBN 978-5-8114-1628-8. - TekcT : 2IeKTPOHHBIH.
4. Meroauyeckrue peKOMEHJalluy K OpraHu3aluu ayIMTOPHOU U
BHEAyIUTOPHOH (CaMOCTOSATENbHON) pabOThI CTY/IEHTOB: METO-
nuaeckue ykazanus / coct. T.I1. Cropoxenko, T.b. [lounHOK,
A.B. becnanos, H.B. Jlo3a. — KpacHonap: Ky6aHckuii roc. yH-T,
2018. 89 c.

oor

2 |IloaroroBka K BBIIIOJIHE-
HUIO 1a0OPaTOPHBIX pa-

Metoauyeckne pekOMEHAAllMU K OpraHu3alluyd ayIuTOPHON U
BHEAYJIUTOPHOM (CaMOCTOSITENbHOM) pabOThl CTYIEHTOB: METO-
muueckue ykazanusi / coct. T.I. Cropoxenko, T.b. IlounHox,
A.B. becnanos, H.B. Jlo3a. — Kpacnonap: KybaHckuii roc. yH-T,
2018. 89 c.

Y4yeOHO-MeTOANYECKHE MaTepuaibl IS CaMOCTOATEIBRHON pabOThl 00yJaromuxcs H3
qrclia THBAIHU/IOB U JIUI] C OTPaHUYCHHBIMHU BO3MOXKHOCTSAMH 310poBbs (OB3) nmpenocraBustorcs
B (hopMax, aJanTUPOBAHHBIX K OTPAHUYEHUSIM HX 3JOPOBBS M BOCIIPUATHS UHPOPMAIUH:

Jis U1 ¢ HapYIICHUSIMH 3PEHUS:

— B IIeYaTHOUW popMe YBEITUICHHBIM MIPUPTOM,

— B hopMe IEKTPOHHOTO JTOKYMEHTA.

JUJist U1 ¢ HApYIIEHHUSIMH CITyXa!

— B Ie4aTHoi (opme,

— B popMe JIEKTPOHHOTO TIOKYMEHTA.
JJis 11 ¢ HapyIICHUSIMHA OTIOPHO-JIBUTATEIILHOTO amnmapara:
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https://e.lanbook.com/book/122190
https://e.lanbook.com/book/211589

— B Ie4aTHoi (opme,
— B (hopMe PIEKTPOHHOTO JOKYMEHTA.
JlaHHBII TIepeueHb MOXKET OBITh KOHKPETH3UPOBAH B 3aBUCHUMOCTH OT KOHTHHI'€HTa 00Y-

HJaromuxcs.

3. O0pa3oBaTe/ibHbIE TEXHOJIOTHH

st hopmupoBanust IpoQecCHOHaATbHBIX KOMIIETEHIIUI B MPOIIECCe OCBOCHUS Kypca Uc-
MOJIb3YETCs] TEXHOJIOTHs POo(hecCHOHATbHO-PAa3BUBAIOIIET0 00yUYeHUS, TpeIycMaTpUBaloLas He
TOJIbKO TepeAady TEOpPETHUYECKOro Marepuasia, HO W CTUMYJIMPOBAHHUE IMO3HABATENIHHBIX -
CTBUM CTYJIEHTOB. YacTh JICKIIMOHHBIX 3aHATHI MPOBOIUTCA B (hopme MpoOJeMHBIX JIeKIuil. B
pamKax JIabopaTOPHBIX U MPAKTHUECKUX 3aHATUN MPUMEHSIOTCS METO/IbI IPOEKTHOTO O0yYEeHHS,
HCCIIEIOBATEIILCKUE METO/IbI, METOJ KOHKPETHBIX CUTyaluil. B mporecce caMOCTOATEIbHOMN Aesi-
TEIbHOCTU CTYJACHTBHI YTIYOISIOT U PACIIUPSIIOT TEOPETHUECKHUE 3HAHUS, PEIIAlOT pacyETHhIE 3a-
Ja4d, TakXKe 3aJaHus, He TpeOyromue pacd€ToB, HO IS BBINOJHEHUS KOTOPBIX HEOOXOAMMO
rJ1y0OKO€ 3HaHUE COOTBETCTBYIOIIETO TEOPETUUECKOTO pa3iea.

Konu-
Bup 3ansTus Hcnonbs3yeMble HHTEpaKTUBHBIE 00pa30BaTeIib-
Cemectp YECTBO
(JI, ITP, JIP) HBIC TEXHOJIOTHH
9acoB
10 JIP Becenpl 6
Pazbop curyanuii 8
PaGota B ManbIx rpynmnax 6
Hmoeo: 20

4. OneHo4YHbIEe CPEACTBA A/l TEKYLIEr0 KOHTPOJISAA YCIIeBAeMOCTH U IIPOMEKYTOYHOMI

aTTreCTalumn

4.1 ®oHJ OLIEHOYHBIX CPeJICTB A5 NPOBeIeHNs TeKyllel aTTecTanuu

KOHTPOJIBHAS PABOTA Ne 1

0 TUCUUIUIMHE * DNeKTpoMeMOpaHHbIe U THOpUIHBIE
TEXHOJIOTUHM CUHTE3a, OUUCTKH U pa3jieneHus
Hamnpasnenue noarorosku 04.04.01 Xumusi,
HanpasnenHocTs (po¢uiib) DNeKTpOXUMHUS

Paznensl paboueil mporpammel «BeeneHue», « QNeKTpoIuanns»

Bapmuanr 1

1. IlpuBenuTe mpuMep TUOPUTHOW TEXHOJOTHH, OJAHON M3 CTaaAUl KOTOPOU SIBISETCS CTaaUS
AIIEKTpOANaIN3HON 00paboTku. [loyemy B GONBUIMHCTBE ClydyaeB MPUXOAUTCS MPUMEHSTH

HUMCHHO I’ I/I6pI/II[HBIC TEXHOJIOTHH ?

2. Tlosicuute IMPUHIHUII, nemamnﬁ B OCHOBC JJICKTpOAHAIN3a C KaTHOHOOOMEHHBIMU M aHHOHO-
0OMEHHBIMH MCM6paHaMI/I. Bo Bcex nu ClIydadx MpUMCHHMaA 3JICMCHTAapHaA quﬁKa, npume-
HACMasd B TPAAULIUOHHBIX HpOCTGﬁIHPIX OJICKTPOAUATIU3HBIX annapaTax?

3. IlpuBeaure nmpumep 3JIEMEHTapHON SYEHKH MEMOpPaHHOTO MaKeTa JIEKTPOJUAIN3HOTO arra-
pata ¢ OUIOJIAPHBIMU MeMOpaHaMM ISl TIOJyYEHHUsI XOPOIIO PaCTBOPUMBIX B BOJIE€ CHUIIBHO-
JUCCOLMUPYIOIIMUX KUCIIOT U IIejoder u3 conei. IloueMy Takas e snemMeHTapHas ssuerka He

MO3BOJISIET TOJIY4aTh C HU3KUMHU DHEProsarpaTaMu MajloJIUCCOIUUPYIOIINE OpraHUYeCKHe
KHUCIIOTHI?

4. Kakwue TpeOOBaHUS MPEABIBISIIOTCS K BOJIE, U3 KOTOPOU MOTYYarOT METOJ0M HETIPEPBIBHOM
SJICKTPOACUOHHU3AIINHN YIBTPAYUCTYIO BOI[y? YeMm 3TOT METOA OTIINYAaETCA OT ACNOHU3alluUu
BOJIbI B DJIEKTPOIUAIIM3HBIX anlapaTax co CMEUIaHHBIM CII0OEM HOHOOOMEHHUKOB?
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10.
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12.

KOHTPOJIBHAS PABOTA Ne 2

0 AUCIMIUIMHE “ DJIEKTpOMEeMOpaHHbIC U THOPHTHBIE
TEXHOJIOTMHM CUHTE3a, OYUCTKH U pa3/iefeHus =~
Hanpasnenue noarorosku 04.04.01 Xumwusi,
Hanpasnennocts (po¢uiib) DIeKTpOXUMHUS

Paznen paboueii mporpammsl «lIpegouncrka, mpegodpadboTka pacTBOpPOB
nepe]] AIESKTPOAAATUIOM»

BapuanTt 1

. B uem IIPpUYKUHBbI BBEACHUA CTAAWH IIPCAIIOATOTOBKH pacTBOpa Iepea ux 06pa6OTKOﬁ B JOJICK-

TPOJUATIU3HBIX amnmnaparax’?

. Kakwue MCTObI HUCIIOJIB3YHOTCA UIA YAAJIICHHUA JUCIICPCHBIX HpI/IMeCGﬁ H3 PacTBOPOB, MOCTY-

MAOIINUX Ha JIEKTPOJUAIHN3 C OUMOISPHBIMU MEMOpaHaMu?

B kakux ciaydasx TpeOyeTcst IpUMEHSITh HOHOOOMEHHBIN MEeTOJ] 00pabOTKH pacTBOPOB, KOTO-
phI€ B JaJIbHEHIIIEM MTOCTYTAIOT B AJIEKTPOIMATU3HbBIC anlapaThl?

[ToueMy B HEKOTOPBIX CIydasX NPUXOIUTCS IPUMEHSITh METOJIbI OCAKIACHUS TUCIIEPCHBIX Ya-
CTHI] U3 pacTBOPOB, KOTOPHIE Jlajiee 00pabaThIBalOTCA METOIOM dJIEKTpoarann3a?

4.2 DoHJ 01LIEHOYHBIX CPpEaACTB 1Jisl MPOBEACHUS l'lpOMe)KyTO‘-lHOﬁ arTrecrauuu

Bormpocs! k 3agety
[TosicHuTe, Kakue TEXHOJIOTUU HAa3bIBAIOT IEKTPOMEMOpaHHBIMU, THOpUIHBIMU. YeM oTIu-
YarTCs NPOLECChl CHHTE3a BEIIECTB OT MPOLIECCOB pa3/ieieHus?
ITosicHUTE MPOLECCHI, MPOUCXOIAIINE B AIEMEHTAPHON SYEHKE IJIEKTPOINAIU3HOIO alla-
para ¢ KaTHOHOOOMEHHBIMU U aHHOHOOOMEHHBIMH MEMOpaHaMHU NPH MPOTEKAHUH IIEKTPH-
YECKOT'0 TOKA.
YeM OTIMYarOTCsA HIIEKTPOAUATN3HBIE METOIBI IOJIYyYEHUs OINPECHEHHOW U JECMOHU30BAH-
HOH BOABI?
VYkaxure 0cOOEHHOCTH METOa KOHIIEHTPUPOBAHUS SJIEKTPOJIUTOB JIEKTPOAUATH3OM.
ITosicHuTE MPOLECCHI, MPOUCXOIAIINE B AIEMEHTAPHON SYEHKE IJIEKTPOINAIU3HOIO alla-
para ¢ OMIOJSAPHBIMU, KATHOHOOOMEHHBIMH U aHMOHOOOMEHHBIMU MeMOpaHaMH IpH IMPo-
TEKaHUU HIEKTPUYECKOTO TOKA.
[TosicHuTe, Kak MOKHO C TIOMOILIBIO JEKTPOIUAIN3A ¢ OUIOIAPHBIMU MeMOpaHaMH TOTy-
YyaTh KHUCIJIOTHI U LIEJIOYH, POBOAUTH KOppeKuu pH pacTBOpOB, CHHTE3 COEIMHEHUH, ra-
3004UCTKY U pa3/ielIeHue ra3os.
[TosicHuTE MPOLECCHI, MPOUCXOIAIINE B AIEMEHTAPHON SYEUKE AJIEKTPOINAIU3HOIO arla-
paTa I HEIIPEPBbIBHOW dJIEKTPOACHOHU3 AU Y.
Kakoe mpumeHeHrne HaxoASAT (QUIbTPAllMOHHBIE, MUKPOQHUIbTPALIMOHHBIE U YIbTpapuiIb-
TPaLMOHHBIE METO/BI B THOPHIHBIX TEXHOJIOTUAX?
B kakux ciydasx npu OpOeKTUPOBAHUU THUOPHUIIHBIX MEMOpaHHBIX TEXHOJIOTHI HEOOX oau-
MO HCII0JIb30BaTh METO/IbI OCaKIEHUs?
B ueMm npenmyIiecTBO HOHOOOMEHHBIX METOJIOB IEpe]] OCTAIbHBIMM B IIpolieccax Ipe/Ba-
pUTEIbHOI 00pabOTKHM pacTBOPOB? YKAKUTE UX HETOCTATKU HOHOOOMEHHBIX METOJIOB.
Kakue 31eKTpOXMMHUYECKHE U 3JIEKTPOMEMOpaHHbIE METOJbl NPUMEHSIOTCS Ha CTaguH
IIPEIOYNCTKH PACTBOPOB NEPEL MIEKTPOAUATIUZOM?
B kakux ciyyasx BO3HMKAaeT HEOOXOAMMOCTb B IPUMEHEHUH METOJI0B 00€33apakuBaHus B
AIIEKTPOMEMOPAHHBIX ¥ THOPUIHBIX TEXHOJIOTUAX?
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13. B kakux ciaydasx 1eaecoo0pa3Ho IPUMEHSTh 00paTHBIA OCMOC B COUETAHHUHU C HIIEKTPOIHA-
JU3HBIMU METOJAMHU OYHCTKH PACTBOPOB?

14. T'ne HaXOIUT MPUMEHEHHE IEKTPOXUMUYECKAs pereHepanus HOHOOOMEHHUKOB?

15. Vxkaxute OCHOBHBIC 00IaCTH MPUMEHEHUS IEKTPOMEMOPAHHBIX U THOPHIHBIX TEXHOIOTHI
CHHTE3a, OYMCTKH U Pa3JeIICHUs.

OueHouHbIEe CPECTBA JI1 UHBAIUIOB U JIMIl C OTPAHUYCHHBIMH BO3MOXKHOCTSIMU 3710PO-
BB BBIOUPAIOTCS C YIE€TOM MX WHAWBUAYATBHBIX MICUXO0(DU3NIECKUX OCOOCHHOCTEH.

— IIpH HeO6XOI[I/IMOCTI/I HHBaAJIMAAM U JinaM C OrpaHU4YC€HHBIMH BO3MOKHOCTAMU 310PO-
BB IPEIOCTABIISIETCS TOTIOIHUTENIFHOE BPEMsI ISl ITOJITOTOBKM OTBETA HA SK3aMEHE;

— IpU TPOBEJICHUH TPOLEAYPHI OIICHUBAHUS PE3yIbTATOB 00yUEHHsI MHBAIUIOB H JIUIL C
OTPaHMYECHHBIMH BO3MOXKHOCTSIMH 3/10pOBbS IIPEAYCMATPUBAETCSI HCIOIb30BAHUE TEXHUYECKUX
CpeacTs, H€06XOI[I/IMBIX UM B CBA3HU C X UHAWBUAYAJIbHBIMU OCO6€HHOCT$[MI/I;

— NIpH HEOOXOIUMOCTH ISl 00YHYAIOIIMXCsl C OTPAHUYEHHBIMH BO3MOXHOCTSIMH 3/10POBbSI
N MHBAJIMAOB IIpoucaypa OUCHHUBAHUA PE3YJIbTATOB O6y‘-I€HI/I$I Mo AUCHUINIIMHEC MOXCET ITPOBO-
JIMTHCS] B HECKOJIBKO JTAIloB.

[Iponienypa olieHMBaHUSI PE3YJIHTATOB OOYUEHHMS WHBAIUIOB M JIMI[ C OTPAaHUYECHHBIMU
BO3MOXKHOCTSIMH 3/I0POBbSI 110 JAMUCHMIUIMHE (MOIYJIIO) MpeIycCMaTpuBaeT MpPEAOCTABICHHE HH-
dopmanuu B hopMax, aganTHPOBAHHBIX K OTPAHUYCHUSAM UX 3/I0POBBSI M BOCIPUATHS HHPOpMa-
1812058

JUist T ¢ HApyIICHUSIMH 3PEHHS:

— B IIeYaTHOW (hOpMe YBEINYECHHBIM HIPUPTOM,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

JInst L ¢ HapyIICHUSIMH CITyXa:

— B TIle4aTHOU opme,

— B (hopMe 2IIEKTPOHHOTO JOKYMEHTA.

JList AL ¢ HapyIeHnssMM OITOPHO-JBUTaTEIbHOTO almnapara:

— B I1e4aTHOM (opme,

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA.

5. IlepeyeHb OCHOBHOII M JOMOJHHUTEJIbLHOW y4eOHOW JHTEPaTypbl, HEOOXOAUMOI
JJIs1 OCBOCHMS IV CHUILTHHBI (MOIYJIA)

5.1 OcHoBHas TUTEpaTypa:

1. ITepBoB, Anekceii ['epmanoBuy. CoBpeMeHHBIE BEICOKOA(h(EKTUBHBIE TEXHOIOTUN
OYMCTKHU MUTHEBON U TEXHUYECKOU BOJIbI C MPUMEHEHHEM MEMOpaH: 00OpaTHBIM 0CMOC, HAHO-
dunbTpanus, ynerpadunstparus / A. I'. [TepBos. - M. : U3a-Bo Acccoruanii CTpoUTeIbHBIX
BY30B, 2009. - 231 c. : mi. - (bubmmoTteka HaydHBIX pa3zpadboTok u npoektoB MI'CY). - bub-
Juorp. : c. 224-227. - ISBN 9785930936919 : 290.00. - TekcT : HemocpeACTBEHHBIM.

5.2 JlononaHUTENIbHAS JTUTEPATYpa:

2. 'aBpunos, A.H. CpencTsa u cCTEMBI yIIPaBIEHUS TEXHOJIOTHIECKIMUM IPOIIECCAMU
: yauebHOe ocooue / A.H. 'aBpuinos. - 3-e uzn., crep. - Cankr-IletepOypr : Jlans, 2019. - 376 c.
- https://e.lanbook.com/book/122190.

3. Beromikun, A. I'. THkeHepHas 3aIuTa BOJAHOM cpefbl : yuebHoe mocobue / A.
I'. BeromikuH. - Cankt-IletepOypr : Jlans, 2022. - 416 c. - URL:
https://e.lanbook.com/book/211589 (nara obparienus: 06.04.2022). - Pexxum noctyma: sl aB-
Topu3. mosib3oBatene. - ISBN 978-5-8114-1628-8. - TekcT : 3IEeKTPOHHBIMN.

4. Metoauueckre peKOMEHJAIMU K OpraHu3aliy ayIuTOPHON U BHEayIUTOPHOU (camo-
CTOSITEJIBHOM) pabOThI CTYJIEHTOB: MeToanueckue ykazanus / coct. T.I1. Ctopoxkenko, T.b. Ilo-
ynHOK, A.B. becnanos, H.B. Jlo3a. — Kpacaonap: Kybanckuii roc. ya-t, 2018. 89 c.

5.3. lleproguyeckue U3AaHUS:
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1. XKypnan "Dnexrpoxumus".
2. KXypnan "®uznyeckas Xumus'".

6. Ilepeyenb pecypcoB MHPOPMALMOHHO-TEJIEKOMMYHUKAUMOHHOU ceTn «UHTeEp-
HeT», He00XOIUMBbIX JIJISI 0CBOEHUSsI JUCHUILUIMHBI (MOTYJIsl)

1. eLIBRARY - Hayunas siekrponnas 6udnunorexa (Mocksa) http://www.elibrary.ru/

2. DJEeKTpOHHAs KOJUIEKIMS HAYYHOW U TEXHUYECKOH MOJTHOTEKCTOBOM 1 bubnmorpadu-
yeckoi nadopmaruu ScienseDirect — http://www.sciencedirect.com

7. Meroauueckue yKa3zaHMsi JJs O00y4YalIIMXCH IO OCBOEHHIO JIHCUHHUILIMHBI
(Mmomyuis)

VYcnemHoe OCBOGHME AUCUHUIUIMHBI MPEAINojaracT akTUBHOE, TBOPYECKOE YydacTHE
CTYJCHTA ITyTEeM ILIAHOMEPHOM, TTOBCETHEBHOM paOOTHI.

OO0mre peKoMeHIau
W3yueHre AMCHUIUIMHBI CIIEAYyeT HAUMHATh C MPOPA0OTKH paboveil mporpaMmsbl, 0c000e
BHUMaHUE, YACIss [EJsIM U 33J1a4aM, CTPYKTYpPE U COJIEPKaHUIO Kypca.

CamocrosiTenbHast paboTa IPOBOAUTCS C LEIbIO YIayOleHHs 3HAaHUHM MO JUCHUILUIUHE U
npeaycMaTpuBaeT:

- YTEHUE CTYACHTAMH PEKOMEHJIOBAaHHOM JIMTEPATypbl U YCBOEHUE TEOPETUUECKOTO Ma-
Tepuasa JUCUUILTIHEI,

- IOATOTOBKY K J1a00paTOPHBIM 3aHATHIM;

- paboty ¢ lHTepHEeT-UCTOUHUKAMU;

- MOJITOTOBKA K 3a4eTy.

[TnanupoBaHHe BpPEeMEHU Ha CaMOCTOSTENbHYIO pabOTy, HEOOXOIMMOrOo Ha H3y4yeHUe
HACTOSIIEH AUCIUIUTNHBI, CTYIEHTaM JIYYIlle BCETO OCYIIECTBISITh HAa BECh CEMECTp, IpeaycMaT-
pHBast PU 3TOM PEryJIipHOE OBTOPEHHE MPONHAEHHOro0 MaTepuana. Marepua, MOJTy4eHHbIH Ha
JICKIIUAX, HeO6XO)II/IMO PETYIAPHO AOMOJIHATE CBEACHUAMU U3 JIMTCPATYPHBIX UCTOYHUKOB, IIPH-
BE/ICHHBIX B pabouell mporpamMme JUCHUIIIHHBIL.

PaboTa ¢ KOHCIIEKTOM JICKITHI

[IpocMOTpuTE KOHCIEKT Cpa3y MOCIE 3aHATHH, OTMEThTE MaTepHall KOHCIEKTa JIEKIIUM,
KOTOPBIA BBI3BIBAET 3aTPYJHEHHS Uil TOHUMaHuWs. [lombITaliTech HAWTH OTBETHI HaA
3aTPYAHUTENbHBIE BOMPOCHI, HUCIOIb3YSl PEKOMEHJyeMylo JUTeparypy. Eciau caMocTosTenbHO
HE YJaJ10Ch pa3o0parbcsi B MaTtepuaie, chopMyIupylTe BOMIPOCH U 0OPATUTECh 3a TMTOMOIIBIO K
MpernoaaBaTeNto Ha KOHCYIbTAIlMM WM ONMvkaiiied nexkuuu. PerynspHo oTBOAMTE BpeMs s
MOBTOPEHHSI TPOWJEHHOTO MaTepuayia, MPOBEPSss CBOM 3HAHUS, YMEHHUS W HaBBIKH IO
KOHTPOJIBHBIM BOITPOCAM.

Brimonaenune 1abopatopHbix paboT
Ha 3ansTum monyuute y mpenojaBaTens TpaduK BHIIOTHEHHS Ja0OpaTOpHBIX PadoT.
[TomyunTe Bce HeoOXomumMoe MeTonuueckoe odecmedenwue. [lepen mocemeHuem gabopaTopuu
M3YYUTE TEOPHIO BOIIPOCA, MPEANOIAraeMOro K UCCICJOBAaHHUIO, 03HAKOMBTECH C PYKOBOJICTBOM
10 COOTBETCTBYIOIICH pabOTe W IOATOTOBBTE MPOTOKOJ IPOBEACHUS PAOOTHI, B KOTOPBIH
3aHECHTE:
— Ha3BaHUE paboTHI;
— 3aroTOBKH TaOJUIL IS 3aIIOJIHCHUS YKCIIEPUMCHTAITBHBIMHU JTAHHBIMHU HAOFOICHHUI;
— ypaBHEHHUS XMMHYCCKHX PEAKIMi MpeBpaIIeHU, KOTOpbIe OYIyT OCYIIECTBICHBI MPH
BBITIOJTHEHUH SKCIICPUMEHTA,
— pacueTHbIe (POPMYIIBI.
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OdopmiieHne 0TYETOB JOHKHO MPOBOIUTHCS MOCIE OKOHYAHUS paboTHI B 1aOOpaTOpUu.
Jlnsd TOATOTOBKM K 3allUTe OTYeTa CJeIyeT NpPOAHAIU3UPOBATH AKCIIEPUMEHTAIBHBIC
pe3yJbTaThl, COMOCTABUTh MX C W3BECTHBIMH TEOPETUYECKHMH IOJIOKEHUSIMH, CIIPABOYHBIMH
WIN JIUTEPAaTYpPHBIMH JaHHBIMH, OOOOLIMTH PE3yIbTaThl HCCIEIOBAHUI B BHJE BBIBOIOB IO
paboTe, MOATOTOBUTH OTBETHl HA BOIPOCH, MPHUBOJMMBIE B METOAMYECKHX YKa3aHUSAX K
BBITIOJTHEHUIO JTa00OPAaTOPHBIX padoT.

Mertoauueckue peKOMEHIAlMKU TPENoaBaTesisiM M0 METOAUKE MPOBEACHUS OCHOBHBIX
BUJIOB YU€OHBIX 3aHATUN

Jlekuun

Mertoanka yTeHus JIEKIUN

Jlexuuu SIBISFOTCSL OJIHUM M3 OCHOBHBIX METOJIOB OOYYEHHS MO JAMCLUUIUIMHE, KOTOPbIE
JTIOJKHBI PeIIaTh CISAYIONINE 3a/1a4u:

— UW3JI0KUTh BAKHEWIIMKA Marepuan MOporpaMMbl Kypca, OCBEIIAIOUIMNA OCHOBHBIE

MOMEHTHI;

— Pa3BUTh Y CTYACHTOB MOTPEOHOCTh K CAMOCTOSITEILHOM paboTe HaJl Y4eOHOU M HAy4YHOU

JIUTEPATYpPOl.

['maBHOM 3amauell KaKI0M JIEKIMH SIBISETCS PACKPBITUE CYIIHOCTH TEMbl U aHAIu3 €e
[JIABHBIX TOJIOKEHHUM. PekoMeHyeTcsi Ha TEpBOM JIEKIUU JOBECTH JO0 BHUMAHHUS CTYJIEHTOB
CTPYKTYpY Kypca U €ro pasjielibl, a B JaJIbHEHIIEM yKa3blBaTh HaYal0 KaxJao0ro pasaena, CyTh U
€ro 3aJa4u, a, 3aKOHUYMUB M3JI0KEHHE, TIOJIBOJIUTH UTOT TI0 ATOMY pa3jieny, 4TOObI CBSI3aTh €ro CO
CJEYIOIIUM.

Coneprxkanue JTeKIui

Cogepxanue NeKuidi onpenensercs pabodeil nporpammoit kypca. Heobxoanmo, 4ToObt
KaK7ast JISKIIMsI OXBaThIBaJIa U MCYEpIIbIBalIa OTMPEICIICHHYIO TEMY Kypca U MpeAcTaBisiiaa cooon
JIOTUYECKH BIIOJIHE 3aKOHYEHHYIO paboTy. Jlydiie CoOKpaTUTh TeMy, HO HE JIOMyCKaTh MepephIBa
€€ B TaKOM MeCTe, KOT/1a OCHOBHAs HJies €lIe TOJHOCThIO HE PAaCKphITA.

JlaboparopHble 3aHATHS

MeTtouka npoBeieHus J1adOopaTOPHBIX 3aHATUI

[ensimu ipoBeieHUs Ta00PAaTOPHBIX PAOOT SIBISIOTCS:

— YCTAHOBJIEHHE CBSI3€M TEOpUHM C TPAKTUKOW B  QopMe HIKCHEPUMEHTATHHOTO

MIOATBEPKICHUS MTOJ0KEHUN TEOPUH;

— 00y4eHue CTy/IEHTOB YMEHHUIO aHAIM3UPOBATh MOTYYCHHBIE PE3YIbTAThI;
— KOHTPOJIb CAMOCTOSTETLHOM paboThI CTYJIEHTOB IO OCBOSHHIO KypCa;
— o0y4eHne HaBbIKaM IPO(eCCUOHATEHOM NesTEIbHOCTH

[{enn maGopaToOpHOTO MPAKTUKyMa JTOCTHTAIOTCS HAWITYYIIUM 0o0pa3oM B TOM ciyd4ae,
€CIIM  BBIMIOJIHEHWIO  DKCIIEPUMEHTA  MPEIIECTBYET  ONpeeieHHass  IMOATOTOBUTEIbHAS
BHeaynuTopHas pabota. [loaToMy mpemnogaBarens 00s3aH TOBECTH A0 BCEX CTYAEHTOB rpaduk
BBITIOJIHEHHS JTAOOPATOPHBIX pabOT ¢ TeM, YTOOBI OHM MOTJIA 3aHUMAThCS IEJICHANPABICHHON
JOMAaIIHEH NOATOTOBKOI.

[lepen HavyasioM OYEpeaHOTO 3aHATHS TMPENOAAaBaTENb JOJKEH YIOCTOBEPUTHCS B
TOTOBHOCTH CTYACHTOB K BBIMOJHEHUIO JTA0OpPATOPHOM pabOTBI MyTeM KOPOTKOTO
cobOeceoBaHUs W TPOBEPKH HAIUYUSL Yy CTYJACHTOB 3aroTOBJICHHBIX MPOTOKOJIOB IMPOBEICHUS
paboTHI.

8. IlepeyeHbr MH(POPMANMOHHBIX TEXHOJOTHI, UCIOJIb3yeMbIX NPHU OCYIIECTBJIECHUHU
00pa30BaTeILHOIO MPoIecca MO0 JUCHUILINHE (MOAYJ/II0) (IPH HE0OXOIMMOCTH)

8.1 llepeyenb HHPOPMALHOHHBIX TEXHOJIOTHI
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8.2 IlepeyeHb HEOOXOAMMOI0 MPOrPAMMHOI0 o0ecreYeHust

1. MS Office (Word, Excel, PowerPoint)

2. IlporpamMMHOe oOecrieueHre K BUPTYAIbHBIM H3MEPHUTEILHBIM MTPUOOpaM.

3. IIporpamMmmHOe obecrieueHue sl CIIab0BUIAIINX.

8.3 IlepeueHb HEOOXOAMMBIX HH(OPMANMOHHBIX CIIPABOYHBIX CHCTEM

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

9. MaTepuajibHO-TeXHHYecKasi 0a3a, HeoOXoaUMMasi I OCylIeCTBJIEeHUsI 00pa3oBa-
TeJbHOI0 NMPOoLecca No JUCHUIINHEe (MO1YJII0)

Ne

Bun pador

MarepuanbHO-TEXHUYECKOE 00eCIIeYeHUE JUCIUITITHBI
(Moaynsl) ¥ OCHAILIEHHOCTh

1.

JIGKIIMOHHBIC 3aHITHUSI

Aynutopus — aya. 332, kopn. C (ynuma CtaBpomnoiibckas,
149). KomruiekT y4eOHOIH MeOesu, MelloBasi J0CKa, mepe-
HOCHO€ MYJbTHMEHIHOE 000pyIOBaHHE.

JlaGoparopubie  3aHs-
TS

YueOHast ayTuTOpHst U IPOBEICHUS 3aHATUH J1abopaTop-
Horo tumna ayn. 330, kopm. C (ynuna CtaBponoiibckas,
149), yKOMIUIEKTOBaHHAs CIICIIUATN3UPOBAHHON MEOEIIbIO
Y KOMILUIEKTaMH JIa0OpaTOPHBIX padOT, BKIIOYAIOIIHMMH:

- nmriegancmerp Z-1000P,

- IOTEHIIMOCTAT-TalIbBAaHOCTAT-UMIIeqancMeTp Autolab
100N,

- aproMaTtrueckuii Tutparop Titroline 6000,

- pH-meTp-nonomep Dxcmept-001,

- BOJIbTMETp YHUBepcanbHbIii B7-78-1,

- KogaykToMeTp Ikerept-002 -2 .,

- U3MepuTeNnb nMMuTanca E7-21,

- repmocTat xxuakocTabid LOIP FT-211-25,

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

- HICTOYHUK MOCTOSIHHOTO TOKa cTabunu3upoBanHblil b5-50
-2 .,

- Hacoc nepuctanbtudeckuit LOIP LS-301 -6 .,

- TYCUKH AIEKTPOXHUMUYECKHE,

- SYEWKH KOHAYKTOMETpUYECKHe - 2 mT.,

- IEPCOHATILHBIE KOMITBIOTEPHI -5 TIT.

['pynnoBele (MHAMBU-
nyallbHbl€) KOHCYJbTa-
U

Ayautopus s pa3MenieHuss 12 CTyIeHTOB € JOCKOM,
OCHAII[EHHAs] TPE3EHTAIMOHHOW TEXHHUKOW (TIPOEKTOD,
9KpaH, KOMIbIOTEP/HOYTOYK) U COOTBETCTBYIOIIUM IMPO-
rpaMMHBIM oOecrieuennem (110).

Texkymuii  KOHTpPOJIb,
IIPOMEXYTOUHAST aTTe-
cranus

Ayautopus s pa3MenieHuss 12 CTyIeHTOB € JOCKO,
OCHAI[EHHAasl TMPE3EHTAIIMOHHOW TEXHUKOH (TPOEKTOp,
9KpaH, KOMITbIOTEP/HOYTOYK) U COOTBETCTBYIOIIUM IPO-
rpaMmMHBIM oOecrieuennem (110).

CamocrosiTenpbHast pa-
oora

Kabuner anms camMoCTOSTENbHON paboThl, OCHAIEHHBIH
KOMIBIOTEPHON TEXHUKON ¢ BO3MOKHOCTBIO MOIKITIOYEHHUS
K cetu «HTEpHET», IPOrpaMMON 3KPaHHOIO YBEIWYECHHUS
1 00ECNeYeHHBIN JOCTYIIOM B AJICKTPOHHYIO WH(MOpMAIU-
OHHO-00Pa30BATENBHYIO CPEAY YHUBEPCUTETA.
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