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Pabouas mporpamma  mucummiiuabl  DJIEKTPOMEMBPAHHBIE W T'MBPUJIHBIE
TEXHOJIOTMM CUHTE3A, OYUCTKU U PA3JIEJIEHUS cocraBneHa B COOTBETCTBHH C (e-
JepajJbHBIM TOCYJaPCTBEHHBIM 00pa3oBaTeIbHBIM CTaHIApTOM BbIciiero odpazoBanus (OI'OC
BO) o nanpasnenuto noaroroku 04.04.01 Xumus (ypoBeHb MarucTpaTyphl).

Pabouyro nporpammy cocTaBuiI: .
H.B.llenpaemos, npodeccop kadeapsl GU3NIecKOi XUMHUH %M///l'
J-p XMM. HayK, JIOIL. |

Pa6ouas nporpamma nucuuminasl DJIEKTPOMEMBPAHHBIE U TUBPUJIHBIE )
TEXHOJIOI'MU CUHTE3A, OYUCTKHU 1 PA3JEJIEHA ymepm;;za Ha 3acejafinu Kaden-
/

poI pusndeckoit xumun mpoTokosn Ne 11 ot 20 mas 2021 r. A
3aBenyroumii kadenpoit puznueckoit xumun B.M.3a6omoukuii Y
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YTBepkIeHa Ha 3aceJaHuU Y4eOHO-METOINYECKONH KOMUCCHH DAKYIEFETA XUMHUH U BBICOKHX
TeXHOJIOTHH poTokoa Ne 7 ot 24 mas 2021 r.
[Ipencenarens YMK dakynbreTa, A.B.becranon //// T~

PenenseHTnl:

E.B. Jlanuna., Hay4Hblii cOTpyaHUK IpobiaemHoil nabopatopun ITAO «Catyphy,

B.U. 3enenoB, noueHT Kadeapsl o0, HeOpraHn4eckol XUMHUU U MH(pOpMaIU-
OHHO-BBIUMCINUTENBHBIX TexHonoruit B xumun ®PI'BOY BO «Kybanckuili rocymapcTBeHHBIN
YHUBEPCUTET», KaHJI. XUM. HAYK.



1 Hesn 1 3a1a4M U3yYeHUS TUCHUILTHHBI

1.1. Heab aucuMIUIMHBL. GOPMUPOBAHNE Y CTYACHTOB TEOPETUYECKUX 3HAHUI U HaABBI-
KOB HCCIICZIOBAaHUS B O0JIACTH JICKTPOMEMOPAHHBIX U THOPHUIHBIX TEXHOJIOTHI CHHTE3a, OUUCT-
KU ¥ Pa3JIeICHHS.

1.2. 33113'-[]/1 AUCHUIIJIMHBI: OCBOCHHUE TCOPETHYCCKHUX OCHOB M IMPAKTHUYCCKOI'O IMPUME-
HCHHUA 3H€KTpOMCM6paHHHX u I‘I/I6pI/IIIHBIX TEXHOJIOT Ui CHUHTC34a, OUUCTKHU U pa3aCICHUS.

1.3. MecTto mucunnimmubl B ctpykrype OOII BO

HucuumnuHa «JnekTpomMeMOpaHHble W THOpUIHBIE TEXHOJOTMH CHHTE3a, OUYHUCTKH H
pasneneHus» otHocutces K Auciuminaam (Moxyssim) o Beidopy 2 (B.2) Yactu, dpopmupye-
MOH y4aCTHHUKaMH 00pa3oBaTeNbHBIX OTHOIIeHWH bioka 1. Jucrumiauael (MOIynH) y4eOHOTO
wiaHa. B coorBercTBuM ¢ paboynM y4ueOHBIM IUIAHOM JMCLUIUIMHA U3ydaercs Ha | kypce. Bug
MIPOMEKYTOUHOM aTTecTaliu: 3a4ET.

N3yyenuto auCHMIUIMHBL «DJIEKTPOMEMOpPAHHbIE UM TMOpPUIHBIE TEXHOJOTUU CUHTE3A,
OUMCTKU U pa3felieHus» MPEeIIecTBYeT U3yueHUue NUCHUIUINH «MeMOpaHHasi AJIeKTPOXUMUS U
MeMOpaHHbIE MaTepHalibl HOBBIX NOKOJEHUi», «CTpykTypa U (PU3MKO-XMMHYECKHE CBOWCTBA
MOHOOOMEHHBIX U COPOLIMOHHBIX MaTEPHANIOBY, «SIBIEeHUS HAa MeK(a3HBIX IPAHULIAX.

JlaHHasi AMCUUIUIMHA SBJSIETCS MPEIIECTBYONIEH A qucuuiuind «MemOpaHHbIe Tex-
HOJIOTUU B PEILIEHUHU JKOJOTHYECKHX Mpobiem», «BHenpeHne u KoMMepluanau3aiuus 3JeKTpo-
XUMHUYECKHUX IIPOLECCOB U TEXHOJIOTHIN».

1.4 IlepeyeHb MJIAHMPYEMBbIX pPe3yJIbTATOB 00y4YeHHUSs MO AMCHMILIMHE (MOIYJII0), CO-
OTHECEHHBIX € IJIAHMPYEMbIMHU pe3yJIbTATAMHU O0CBOECHHS 00pa30BaTeIbHON NPOrpaMMbl

W3ydenne nanHOW y4eOHOM IUCLMIUIMHBI HAlpaBlieHO Ha (opMupoBaHHE Yy oOydyaro-
HXCA CICOYIOINX KOMHGTGHHI/Iﬁi

KOZ[ 1 HAMMCHOBAHUEC I/IH,Z[I/IKaTOPa* PeSyJ’IbTaTH 06y‘IeHI/If{ 10 AUCIUILIINHE

I1K-1. CnocoGen mmaHupoBaTh paboTy W BBIOMpaTh aJ€KBaTHBIE METO/bI PEIICHHUS HayYHO-HCCIEI0BATEIbCKUX
3aJ1a4 B BRIOpaHHOHM 06J1aCTH XUMHH WM CMEKHBIX HAyK

HNIIK-1.1. Beibupaet skCiepiMEHTaJIBHBIE U 3HaeT COBpPEMEHHBIC OJKCIIEPHMEHTAIbHBIE M PacueTHO-
PacueTHO-TEOPETUIECKHE METOBI PEIICHHS [I0- | TEOPETHYECKHE METO/Ibl PEeLIeHHUs TIOCTABICHHOI 3a/1auu.
CTaBJICHHOM 3a/1a4i, UCIOJIB3YsI JOCTIKEHUS YMmeer BBIOMpaTh 3KCIEPUMEHTANbHBIE W PACUeTHO-
COBPEMEHHOM XMMUYECKOH HAyKH, U HCXOAs U3 TEOPETHYECKHE METOMAbI PELICHHS IOCTAaBJICHHOM 3ajauu,
MMEIOIINXCS, MaTepPHUaNIbHBIX, HHPOPMAIMOH- WCTIONB3YSl JOCTHXEHUSI COBPEMEHHOH XMMHYECKOH HayKH,
HBIX 1 BDEMEHHBIX PECYPCOB. W HCXOJIS W3 MMEIOIIMXCS, MaTepHaIbHBIX, HH(POPMAIOH-

HBIX 1 BDEMEHHBIX PECYPCOB.

Brnaneer 9KCTIEPUMEHTATLHBIMA u pacdeTrHo-

TEOPETUYECKUMHU METOAAMH pELICHUs MOCTaBJIEHHOW 3ala-
YW, HUCHOJb3yS JOCTHXKEHUS COBPEMEHHOM XHUMUYECKOU
HayKH, U UCXOMS M3 MMEIOIIUXCS, MaTepHalbHBIX, HH(OP-
MAaIIMOHHBIX M BPEMEHHBIX PECYPCOB.

HIIK-1.2. UcnomszyeT coBpeMeHHOE (M3HKO- | 3HAET COBpEeMEHHOE (HU3NKO-XUMHUYECKOe 000pya0oBaHUE,
XUMHYECCKOEC 060py11013aHI/1e Ui TIOJIYYCHUSA U HCIOJIB3YEMOC JId TTOJIYUYCHHUA U UHTCPHIPETAIIUN JOCTOBEP-
MHTEPIPETANN TOCTOBEPHBIX PE3YJIbTAaTOB HC- | HBIX PE3yJbTaTOB HCCIEAOBAHHUS B OOJACTH 3JIEKTPOMEM-
CIIeZIOBaHUS B BEIOPaHHOW 001aCTH XUMHU. OpaHHBIX M THOPHIHBIX TEXHOJOTHH CHHTE3a, OYHCTKH U
pa3geneHus.

YMeeT HCHONb30BaTh COBPEMEHHOE (H3UKO-XMMHYIECKOE
o0opyznoBaHUE Ul TONYYEHHS W HMHTEPIPETALMU JOCTO-
BEPHBIX PE3YJIBTATOB HCCIIEJIOBaHUS B BHIOpAaHHOW oOnacTu
XFMUH.

Braneer HaBbIKaMH MCIOJIB30BaHUS COBPEMEHHOTO (pHU3HKO-
XMMHYECKOTO 00OpYZOBaHUS JUIsl IOJIyYEHUS] U MHTEpIpe-
TallMU JOCTOBEPHBIX PE3YJIbTATOB MCCIIETOBAHUS B BHIOpaH-
HOH 00J1aCTH XUMHHU.

[IK-3. CnocoGeH Ha OCHOBE KpUTHYECKOro anajimsa pesyibratoB HMP olneHnBath nepcrieKTHBEI MX NpakTHYe-
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KO)_I 1 HAMMCHOBAHUC I/IHILI/IKaTOpa* PC3yJ’II)TaTLI 06yquH$[ 0 AUCHUILINHC

CKOI'0 MpUMEHCHUA U IIPOOOJKCHUA pa60T B DJICKTPOXHUMHHU UM CMCKHBIX HAYKax

UIIK-3.1. Arammsupyet u 0600m1aeT pe3yibTa- 3HaeT COBpeMEHHBIE METOABI HHPOPMAIMOHHOTO MTOVCKA TI0
TBI HHQOPMALIMOHHOTO TIONCKA 0 TEMaTUKE UC- | TEMaTHKE HCCICAOBAaHHS B BRIOPAHHOW 001aCTH XMMHHU.
CJIC/IOBaHUsI B BBIOPaHHOM 001aCTH XUMHU. YMeeT aHaNM3UPOBATH W 0000MIATh pe3yNbTaThl HHPOpPMa-

IOHUOHHOTO IIOHMCKa IIO0 TCMATHKEC HUCCICOOBAHUA B obOactu
3J'IeKTp0MeM6paHHI)IX n FI/I6pI/I,HHI>IX TEXHOJOT UM CHHTC3a,
OYMCTKHU 1 pa3saCJICHUI.

Bnageer HaBblkaMM aHalu3a U 0606HICHI/I£[ PE3YyIbTAaTOB
I/IH(i)OpMaHI/IOHHOFO IMOUCKa II0 TEMATUKEC HCCICAOBAHUA B
obactu 3J'IeKTpOMeM6paHHLIX n FI/I6pI/IZ[HI)IX TEXHOJOT UM
CHUHTE34a, OYUCTKHN U pa3aACJICHU.

WIIK-3.2. OueHuWBaeT IEPCHEKTUBBI MpaKTHYe- | 3HAET TEOPETHYECKUE M IPAKTHUYECKHE OCHOBBI JIIEKTPO-
ckoro mpuMmeHeHus pesynsratoB HUP m HUOKP | MmemMOpaHHBIX ¥ THOPUIHBIX TEXHOJIOTHI CHHTE3a, OUHUCTKH
U TPOJODKCHUS DPAadOT B INEKTPOXMMHH MM | U pa3/eleHHUS.

CMEXHBIX HayKax. YMeeT oneHHBaTh NMEPCIEKTUBBI NMPAKTHYECKOTO MpPUMEHE-
Hus pesynsraroB HUP u HUOKP u npomomkenus: paboT B
IICKTPOXMMHH MM CMEKHBIX HAYKaX.

Braneer HaBbIKAMM OIICHMBAHUS ICPCIIEKTHBBI MPAKTHUE-
ckoro mpumeHeHust pesyinbraroB HUP u HUOKP u npo-
JIOJDKCHUS paboT B JICKTPOXMMHH WII CMEKHBIX HAYKaX.

2. CTpyKTYypa M coepkaHHue TUCHUIINHBI
2.1 PacnpeneieHue TPYA0EMKOCTH JUCIHHUILIMHBI 10 BUIaM padoT

O6mmast Tpy10EMKOCTh TUCHUILTUHBI cocTaBisieT 4 3ad.en. (144 yacoB), ux

pacrmpejesieHde o BuJlaM padoT MPEACTaBICHO B TaONHIE (011 CMYOeHmos
0D0,).

Bun yuebnoii paboThl Bcero Cemectpsl
4acoB 10
KonrakTHasi pa6oTa, B TOM YHCje 64,2 64,2
AyauTopHbIE 3aHATHSA (BCEro) 144 144
3aHATHSA JIEKIIUOHHOTO TUIA 16 16
JlaGopaTopHbIe 3aHATHUS 48 48

3aHATHS CEMUHAPCKOTO TUITA (CEMHHAPHI, IPAKTHYE-
CKHE 3aHSTHS)

HNuas koHTakTHasi padora:

KonTpons camocrositensaoi padotsl (KCP)

[Tpomexxyrounast arrectanus (UKT) 0,2 0,2

CamocrosiTejibHAasi pa6oTa, B TOM YK CJIe 79,8 79,8

Kypcosas pabora

[TpopaboTka yueOHOTOo (TeOpeTHIECKOro) MaTepuana 60 60

BrinonHeHre MHAMBUAYATBHBIX 3a1aHUH (MTOATOTOBKA
cO0OLIeHUH, Tpe3eHTaluil)

Pedepar




[ToaroToBka K TEKy1emMy KOHTPOJIIO 18,8 18,8

KoHTpoJb:

HOI[]"OTOBK& K DK3aMCHY

O01mas Tpy10eMKOCTh

yac. 144 144
B TOM YHCJIe KOHTAKT- 72.2 72.2
Hasi paboTa

3a4. e]] 4 4

2.2 CTpyKTYypa QM CHUILIMHBI:
Pacrnipenenenne Bu10B yueOHOM paOOThI M UX TPYJTOEMKOCTH IO pa3JiesiaM AVCIHILTUHBL.

KonuyecTBo yacos
No HammenoBanwme pazaenos (Tem) AyauTopHas B::;Z::
Bcero pabora
pabora
JI 113 JIP CPC
1. Beenenue 10 2 0 0 8
2. DnekTpoauanus 48 6 0 18 24
3. [Tpenouncrka, Mpeao6paboTKa pacTBOPOB MEPE IEKTPOIHATH- 36 5 0 18 16
30M
4. OO6patHBIi 0ocMoC 20 2 0 6 12
5. DJIEKTPOXUMHUYECKas pereHepalysi HOHOOOMEHHHKOB 20 2 0 6 12
6. O0J1acTH IpUMEHEHUS 9,8 2 0 0 7,8
UTOIO no pazdenam oucyuniumsl 143,8| 16 0 48 79,8
KoHTpoas camocTosrenpHoM padoTsl (KCP) 0
IIpomexxyTounas arrectanus (MKP) 0,2
[oArOTOBKA K TEKYIIEMY KOHTPOJIIIO 0
OO0mmast TPYAOEMKOCTb 0 TUCIHAILUIHHE 144
2.3 Copaep:xanue pa3/ie10B TUCHUILINHBI:
2.3.1 3aHsATHS JIEKIIMOHHOI0 THIIA
Ne Haumenosanue Comepikanue paszena dopma TeKyIIero
paszena KOHTPOJIS
1 2 3 4
1. Bsenenue Hcropus pa3surus snekrpomemOpannsix u  |KP, JIP
TUOPUIHBIX TEXHOJIOTHI CHHTE3a, OUUCTKHU
U paszesieHus. Poiab pOCCUICKUX U COBET-
CKHUX YYEHBIX B Pa3BUTHHU JJIEKTPOMEM-
OpaHHBIX ¥ THOPUIHBIX TexHoNorui. Oc-
HOBHBIE TIOHSTHS: DJIEKTpOMEeMOpaHHas
TEXHOJIOTHUSI, THOPUIHAS] TEXHOJIOTHS, DIIEK-
TPOMEMOpPAHHBII CUHTE3 BEILLIECTBA, dJICK-
TpOMEMOpaHHasi OYMCTKA PACTBOPA, AIIEK-
TPOMEMOpaHHOE pa3JIeICHHE PacTBOpa Ha
KOMITOHEHTHI.
2. DIIEKTPOIHAIIN3 DnekTpoananu3 ¢ katmoHooOMenueiMu U |KP, JIP
aHMOHOOOMeHHbIMH MeMOpaHamu. [lomyue-
HHE ONPECHEHHON U JEMOHU30BAHHOW BOJIbI
METOJIOM BJIEKTPOAUAIIN3A.
KonueHTprupoBaHue 3J1eKTPOIUTOB HJIEK-
TPOIUAIHA30M C KATHOHOOOMEHHBIMU U aHU-
OHOOOMEHHBIMU MeMOpaHamu. Biusiaue
OapornexTpoanddhy3uu Ha Mpolecc KOH-
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HCHTPHUPOBAHUS SJICKTPOJIUTOB 3JICKTPOAU-
AIHA30M.

DIEKTPOIUAIN3 ¢ TPUMEHEHUEM OHUTIOISIp-
HBIX MeMOpaH. [IpruMeHeHne OUITONIIPHBIX
MeMOpaH 715 TOJTY4YEeHHUs KUCIIOT U IIEeNOo-
yeid, koppekuuu pH pacTBOpoB, cHHTE3a CO-
CIII/IHGHI/II\/'I, Ta30049UCTKHU U pa3acCiICHUA Ir'a-
30B. TE€XHOJIOTHUS TIOTY4YCHUS YIBTPAUYUCTOM
BOJ[bI METOZIOM HENIPEPBIBHOM JIEKTPOIE-
MOHHU3AIINY.

IIpenouunctka, npe-

n00paboTKa pacTBo-
POB TIEpe ANEKTPO-
UAIN30M

OunbTpalMOHHBIE, MUKPO(DUIBTPALIMOHHBIE
U yJIbTpadHIbTPAIIMOHHBIC METO/IbI, TIPH-
MEHsIEMBIC JJIs TIPEIBAPUTEIILHON 00paboT-
KH PAaCTBOPOB TEPE]T JCKTPOIHATH30M.

KP, JIP

HonooOMeHHBIE MCTO/bI, IPUMCHACMBIC Ha
CTauu INpCAOYHUCTKH paCTBOPOB IICPC
QJICKTPOANATIN30M. MGTOI[I)I OCaAXICHU .

OO6paTHbIii 0ocMOC [Tpumenenue oOpaTHOrO OCMOCa B cOYETa-
HUU C AJIEKTPOIUATUZHBIMU METOIaMU

OYHUCTKH paCTBOPOB.

KP, JIP

DNEeKTPOXUMHUYECKas
pereHeparysi HOHO-
0OMEHHUKOB

IIpoueccel n3BiIeYeHNs] U KOHLIEHTPUPOBa-
HUS TSKEIIBIX METAJUIOB U3 TEXHOJIOTUYe-
CKHMX PacTBOPOB C IIPUMEHEHUEM JJIEKTPO-
XUMHUYECKOH pereHepanuu HOHOOOMEHHU-
KOB.

KP, JIP

Ob6nactu npumeHe-
HUSI

Ob6nacTu npUMeHEeHHUs IEKTPOMeMOpaH-
HBIX ¥ THOPUIHBIX TEXHOJOTUN CHUHTE3a,
OUHCTKH U Pa3IeIeHUs.

KP, JIP

[Tpumeuanue: KP — kontponbHas padota, JIP — maGoparopnas padota

2.3.2 3aHATHS CEMHHAPCKOI0 THIIA
He npenycMoTpeHb! y4eOHBIM IJIAHOM.

2.3.3 JIaGopaTopHBbIe 3aHATHS

HanmenoBanue nabopatopHbix paboT

dopma TEeKyIIEero

KOHTPOJIA

.|Uccnemopanue mpomnecca 00eCCOIMBaHUS pacTBOpa SJICKTPpOAU AT -

30M C KATHOHOOOMEHHBIMU Y aHHOHOOOMEHHBIMHU MCM6paHaMI/I.

JIP

.|hUccnemopanue nmponecca KOHOCHTPUPOBAHUA 3JICKTPOJIMTOB MCTO-

JOM JDJICKTpOAuaInN3a.

JIP

.|hUccnemopanue QJICKTpoAualin3a € 6I/IHOJ'I$IpHBIMI/I MCM6paHaMI/I JJI

MOJTYYEHHS] KUCJIOT M IIEJI0YEH.

JIP

.|hUccnemopanue nmponecca KOppeKIuu pH BOJBI SJICKTPOAUAIIN3OM C

OUMOJISIPHBIMU MeMOpaHaMH.

JIP

.|hUccnemopanue MHKpO(I)HHBTpaHHOHHOﬁ NpeaAOYUCTKU TCXHOJIOINYC-

CKOTI'0 paCTBOpa OT AUCIICPCHBIX YACTUIT ICPEA JICKTPOANATIU30M.

JIP

.|hUccnemopanue YMATYCHHUA BOABI TICPC DJICKTPOAUATIN3OM HOHO00-

MEHHBIM METOJO0M.

JIP

.|Mccnemopanue Metoda OCaxICHUS s HpC,Z[BapI/ITCJ'H:HOI\/II o6pa60T-

KH PAacTBOPOB IEPE]] YICKTPOTUATHAZOM.

JIP

.[MccnenoBanme mpoiecca 00eCCOTUBAHUS BOJIBI OOPATHBIM OCMOCOM.

JIP

. I/ICCHQI[OBaHI/IC nmponecca U3BJICUCHUSA U KOHLICHTPUPOBAHUSA TAKC-

JIP
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JIBIX MCTAJIJIOB U3 TCXHOJIOTUYCCKUX PACTBOPOB C MPUMCHCHUCM
BHGKTpOXHMI/I‘ICCKOﬁ percucpanuu MOHOOOMEHHHMKOB.

[Tpumeuanue: JIP — mabopaTopHas pabora

2.3.4 IlpumepHasi TeMaTHKa KYPCOBBIX padoT (IIPOEKTOB)
He npenycMoTpeHb! y4eOHBIM IIIAHOM.

2.4 llepeyeHb yueOHO-METOAUYECKOT0 O0ecnevYeHHsl AJ CAMOCTOATEIbLHON padoThl
00y4yarIuXcs Mo JUCHUILINHE (MOYJIIO)

z

Bug CPC

IlepeyeHp yueOHO-METOUUECKOr0 00eCIeueH s JUCIUIUIMHBI 110 BbI-
MOJTHEHHUIO CaMOCTOSITEIbHON pabOoThI

1 2

3

1 |ITpopaboTka y4ueOHO-
ro (TEOpEeTUYECKOTO)
marepuaia

1. IlepBoB A.I'. CoBpeMeHHbIE BBICOKOI(DPEKTUBHBIE TEXHOIOTHH
OUYHCTKHU MTUTHEBOW U TEXHUYECKOW BOJIBI C TIPUMEHEHUEM MeMOpaH:
o0OpatHbIil 0cMOC, HaHOPMIIBTpaIHsl, yIbTpaduibTpanus. M.: u3a-Bo
accolManuu cTpouTenbHbIX By30B. — 2009. — 231 c.

2. I'aBpunos A.H., [TarakoB FO.B. CpeacTtsa u cuctemsl ynpaBieHUs
TEXHOJIOTHYeCKuMH Tporieccamu. M.: Jlanb. — 2016.
http://www.lanbook.com/books/element.php?pll_cid=32&pl1l_id=1630

3. Beromkun A.I'. rmxeHepHast 3amuTa BOAHOM cpeasl. M.: Jlans,
2014. https://lanbook.com/catalog/ekologiya-i-
bezopasnost/inzhenernaya-zashhita-vodnoj-sredy-63710406/

4. MeTonnyeckue peKOMEHAANN K OpraHu3aluy ayJUTOPHON U BHea-
YAUTOPHOM (CaMOCTOSATEIbHON) pabOThI CTYA€HTOB: METOANYECKHE
ykazanus / coct. T.I1. Cropoxxenko, T.b. I[Tounnok, A.B. becnanos,
H.B. Jlo3a. — Kpacnonap: Ky6anckuii roc. yu-T, 2018. 89 c.

2 \ITonroToBka K BbI-
MIOJIHEHHIO JTabopa-
TOPHBIX paboT

Metoaudeckue peKOMEHJAMU K OpraHM3allid ayJUTOPHON U BHeEa-
YAUTOPHON (CaMOCTOSITENIbHOM) paboThl CTYJEHTOB: METOJIUYECKHE
ykazanus / coct. T.II. Cropoxenko, T.b. ITounnok, A.B. becnanos,
H.B. Jlo3a. — Kpacnonap: Kybanckuii roc. yu-T, 2018. 89 c.

VY4eOHO-MeTOIUYECKHUE MaTepuasbl JUIsl CaMOCTOSITENIbHON pPabOThl 0OydaromuXcs W3
YHCJIa MHBAIK/IOB U JIUI] C OTPAaHUYEHHBIMHU BO3MOXKHOCTSIMHU 3/10poBbsi (OB3) npenocrapistoTes
B (hopMax, aJanTHPOBAaHHBIX K OTPAHUYCHUSM HX 30POBbS M BOCHPUSATHS HH(OPMAIIH:

Jlist U1 ¢ HapyIIEHUSIMH 3pEHMSL:

— B MieyaTHOM popme yBeIHMUEHHBIM HIPUPTOM,

— B (popMe 2IEKTPOHHOTO TOKYMEHTA.

JUist U1 ¢ HapyIIEHUSIMH CITyXa:

— B I1e4aTHoOM (opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JUnist T ¢ HapyIIEHUSIMHM OTIOPHO-/IBUTATEIBHOTO arapaTta:

— B TIe4aTHOM opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JlaHHBII TIEpedeHh MOXKET OBITh KOHKPETH3UPOBAH B 3aBHCHMOCTH OT KOHTHHT€HTa 00Y-

YaroImnuxcs.

3. O0pa3oBaTe/ibHbIEC TEXHOJIOTHH

st hopmupoBaHus podeccuoHaTbHBIX KOMIIETEHIIUI B MPOliecce OCBOCHUS Kypca Hc-
MOJIB3YETCSl TEXHOJIOTUS PO EeCCHOHATBHO-PAa3BUBAIONIETO O0YUYECHHUS, ITPeIycMaTpUBaloIas He
TOJIBKO IIepefadyy TEOPETHUYECKOr0 MaTepHajia, HO M CTHUMYJIMPOBAaHHE IO3HABATEIBHBIX IEH-
CTBHH CTyIeHTOB. YacTb JEKIIMOHHBIX 3aHATUH MPOBOAUTCA B (popMe mpoOIeMHbIX Jekiuid. B
paMKax J1abopaTOPHBIX U MPAKTUYECKUX 3aHATUN IPUMEHSIOTCS METOJIbl TPOEKTHOTO 00y4eHus,
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HCCIIEIOBATENILCKUE METO/IbI, METOJ KOHKPETHBIX CUTyalii. B mpolecce caMocToATEeNbHOM Aesi-
TEJTBLHOCTH CTYJCHTHI YIIyOJSIOT U PACIIUPSIIOT TEOPETUUSCKUE 3HAHMS, PEIIAIOT PacUETHHIE 3a-
Ja4d, TakXKe 3aJaHus, He TpeOyromue pacy€ToB, HO JJIS BBIMOJHEHUS KOTOPBIX HEOOXOIMMO
rTy0OOKO€ 3HaHHE COOTBETCTBYIOIIETO TEOPETUUECKOTO pa3iena.

Konu-
Bun 3ansarus Hcnonb3yeMble HHTEpaKTUBHBIE 00pa30BaTEIb-
Cemectp YECTBO
(JI, TIP, JIP) HbIC TEXHOJIOTUH
9acoB
10 JIP Becenpl 6
Paz6op cutyanuii 8
Pabota B MasbIx rpynmnax 6
HUmoeo: 20

4. OneHo4YHbIe CPeACTBA VI TEKYILIEero KOHTPOJIsl YCIIeBAeMOCTH H IIPOMEKYTOYHOM
aTrecTauMu
4.1 ®oHJ OLIEHOYHBIX CPeJICTB IS NPOBe/IeHNs TeKyIel aTTecTauuu

KOHTPOJIBHASA PABOTA Ne 1

10 TUCUUIUIMHE  DeKTpoMeMOpaHHbIe U THOpUIHBIE
TEXHOJIOTMH CUHTE3a, OYUCTKH U pa3/ieieHus =~
Hanpasnenue noarorosku 04.04.01 Xumus,
Hanpasnennocts (pouiib) DINeKTpOXUMHUS

Paznensl paboueit mporpamMmmel «BBenenne», « IMEKTPOIUATIN3Y
Bapmuanr 1

1. IlpuBenute npuMep ruOpUIHON TEXHOJOTMM, OJAHON M3 CTaaAuld KOTOPOU SIBISETCS CTaaus
ANIEKTPOANATIN3HON 00paboTku. IloyeMy B OONBIIMHCTBE CIy4yaeB NMPUXOAUTCS NMPUMEHSATH
MMEHHO F'MOpUAHbIE TEXHOJIOTHUN?

2. TlosicHUTe TPUHIIMII, JISKALIUH B OCHOBE JIEKTPOAMAIN3a ¢ KATHOHOOOMEHHBIMU M aHHOHO-
oOMeHHbIMM MeMOpaHaMu. Bo Bcex nu cilydasx mpuMeHHMa 3JIeMEHTapHas s4eiika, mpumMe-
HseMas B TPAJULMOHHBIX IPOCTEMIINX 3JIEKTPOJUATN3HBIX allaparax?

3. IlpuBeauTte mpuMep dJIEMEHTAPHOW SYEHKH MEMOpPaHHOTO TaKeTa JIEKTPOJAUAIN3HOTO arla-
para ¢ OUIIOJIIPHBIMM MeMOpaHaMM Ul MOJIyYEHHUs] XOPOIIO PaCTBOPUMBIX B BOJIE€ CHIIBHO-
JUCCOLMUPYIOIIMX KUCIOT U IIejaoder u3 coneil. IloueMy Takas e snemMeHTapHas sderka He
MO3BOJIAET IOJyYaTh C HU3KMMHU DHEpro3arpaTaMM MaJjOJUCCOLUHPYIOIINE OpPraHUYECKHE
KHUCJIOTHI?

4. Kakue TpeObOBaHUs MPEIBIBISAIOTCS K BOJIE, U3 KOTOPOU MOJIYYal0T METOJIOM HETIPEPHIBHOM
AIEKTPOJICMOHU3AINH YIBTPAUYUCTYIO BOY? UeM 3TOT METO OTIAUYAETCS OT JEUOHU3AINHI
BOJIBI B DJIEKTPOTUAIM3HBIX allllapaTax coO CMEINIAHHBIM CII0EM HOHOOOMEHHHUKOB?

KOHTPOJIBHAS PABOTA Ne 2

M0 TUCIUIUIAHE * DNeKTpoMeMOpaHHbIe U TUOPUTHBIC
TEXHOJIOTHUM CUHTE3a, OYUCTKHU U pa3feieHus
Hanpasnenue noarorosku 04.04.01 Xumusi,
HamnpaBnennocTs (mpoduiib) DIeKTPOXUMHUS

Paznen paboueit mporpammel «IIpegouncrka, npegodpadoTka pacTBOPOB
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nepest AJIEKTPOIUATHIOM»
BapuanTt 1

1. B yem NpUYMHBI BBEJCHUS CTAIMK IIPEIIOATOTOBKHA PACTBOPA MEpPe MX 00pabOTKOU B AJICK-
TPOJUATIU3HBIX anmnaparax?

2. Kakue MeTopl UCIONIB3YIOTCA JUIsl YIAIeHUs TUCIEPCHBIX MpUMEcEeil U3 pacTBOPOB, MOCTY-
MAOIINUX HA JIEKTPOJUAIHN3 C OUMOISPHBIMU MEMOpaHaMu?

3. B kakux cimydasx TpeOyeTrcs MIpuMEHATh HOHOOOMEHHBIN MeT0/1 00pabOTKH PacTBOPOB, KOTO-
pbIe B JalTbHEHIIIEM MTOCTYIAIOT B AJIEKTPOIMATM3HBIC allapaThi?

4. TloueMy B HEKOTOPBIX CITydasiX MPUXOJUTCS IPUMEHSTH METO/IbI OCaXKICHHS UCIEPCHBIX Ya-
CTHUI] U3 PacTBOPOB, KOTOPBIE Jajiee 00padaTHIBAIOTCSI METOIOM AJICKTPOANanu3a’?

4.2 DoHJ 01IEHOYHBIX CPpEaCTB 1Jisl IPOBEACHUS l'[pOMe?KyTO‘lHOﬁ aTreCcTanuu

Bomnpocs! k 3agery

1. TlosicHuTe, KaKue TEXHOJIOIMH HA3BIBAIOT 3JIEKTPOMEMOPAaHHBIMHU, THOPUAHBIMU. UeM OTiIH-
YalOTCs MPOLIECCH CUHTE3a BEILIECTB OT IIPOLIECCOB pa3eseHus?

2. IlosicHuTe mpouecchl, MPOUCXOAALINE B 3JIEMEHTApHOM siueiike 3JIeKTPOAUAIM3HOIO ammna-
para ¢ KaTHOHOOOMEHHBIMU U aHKOHOOOMEHHBIMU MeMOpaHaMH TPU MPOTEKAHUH AIIEKTPHU-
YECKOI0 TOKA.

3. UeMm OTIMYAIOTCS SIEKTPOJUATU3ZHBIC METOJbI MOJYYCHHs ONPECHEHHON M JIEMOHW30BaH-

HOU BOJBI?

VYkaxxute 0cOOEHHOCTH METO0/1a KOHIIEHTPUPOBAHUS AJIEKTPOJIUTOB JIEKTPOAUATINZ0M.

5. TlosicHuTe mporecchl, MPOUCXOASIINE B HJIEMEHTAPHON sSUelike 3JIEeKTPOJUAIU3HOIO arra-
para ¢ OUTOJIAPHBIMHU, KATHOHOOOMEHHBIMUA U aHHOHOOOMEHHBIMU MeMOpaHaMu TIPU TPO-
TEKaHWUHU AJIEKTPUYECKOTO TOKA.

6. IlosicHuTe, KaK MOXHO C ITOMOIIBIO NMEKTPOJUATIN3A C OUITOIAPHBIMU MEMOpaHaMHU T10JTY-
yaTh KUCIJIOTHI U ILEJI0YH, IPOBOAUTH Koppekiuio pH pacTBopoB, CUHTE3 coeAMHEHU, ra-
3004HCTKY U Pa3JIEIICHUE Ta30B.

7. IlosicHute mpoiiecchbl, MPOUCXOASIINE B 3JIEMEHTAPHON sYElKe 3JIEKTPOJUAIIU3HOIO amma-
paTta Juisi HEIPEPBIBHOM JIEKTPOAEHOHU3ALINN.

8. Kakxoe mpuMeHeHHE HAXOIAT (QHIBTPAMOHHBIC, MUKPO(DUIBTPAIIMOHHBIE U YIbTpa(uiIh-
TPaLlMOHHBIE METO/bI B THOPHIHBIX TEXHOJIOTUAX?

9. B kakux ciyyasx Ipu MPOEKTUPOBAHUH THOPUIHBIX MEMOPAaHHBIX TEXHOJIOTHI HEOOXOIH-
MO HCIIOJIB30BAaTh METO/IbI OCaXKIEHUs?

10. B yem mpeumymiecTBO HOHOOOMEHHBIX METOJIOB TI€pel OCTAIFHBIMU B IIpOIEccax MpeIBa-
pUTEIbHOI 00paboTKHM pacTBOPOB? YKaXHUTE UX HETOCTATKU HOHOOOMEHHBIX METOJIOB.

11. Kakue 371eKTpOXMMHUYECKHE U D3JIEKTPOMEMOpaHHbIE METOJbl MPUMEHSIOTCS Ha CTaJuH
IIPEIOYNCTKH PACTBOPOB MEPE MIEKTPOAUATUZOM?

12. B kakux ciry4asx BO3HHKAeT HEOOXOTUMOCTh B IIPUMEHEHUHN METOIOB 00€33apaKMBaHUS B
AIIEKTPOMEMOPAHHBIX U THOPHIHBIX TEXHOJIOTUAX?

13. B kakux ciydasx 1menecoo0pa3Ho NPUMEHSTh 00paTHBIA OCMOC B COUYETAHHH C DIIEKTPOIHa-
JU3HBIMH METOJIaMU OYUCTKU PAaCTBOPOB?

14. T'ne HaxoIWUT MpUMEHEHHUE PJIEKTPOXUMHUYECKasi pereHepais HOHOOOMEHHUKOB?

15. Vkaxute OCHOBHBIE 00JIACTH IPUMEHEHHUS JIEKTPOMEMOPAHHBIX U THOPHUIHBIX TEXHOIOTUN
CUHTE3a, OUYMCTKHU U pa3JeJICHNUS.

&

OueHOYHBIE CpPeACTBA ISl MHBAJIHMIOB M JIMII C OTPAHUYECHHBIMUA BO3MOXKHOCTSIMH 3/10PO-
Bbsl BBIOMPAIOTCS C yUYETOM MX MHIUBUAYAIBHBIX MICUXO(PU3NIECKUX OCOOCHHOCTEH.



— IIpH HEOOXOIMMOCTH WHBAIUIAM M JIMIIaM C OTPaHUYECHHBIMU BO3MOKHOCTSIMH 3110pPO-
BbS [IPEIOCTABIISICTCS JOTIOJIHUTEIHLHOE BPeMs ISl TIOJTOTOBKM OTBETA Ha dK3aMEHE;

— IIpH TPOBENICHUH TIPOLICAYPhI OIICHUBAHUS PE3yJIbTATOB 00yUEHHSI WHBAIUIOB H JIUIL C
OTPAaHWYEHHBIMH BO3MOXXHOCTSIMU 3/I0POBbSI MPEAYCMATPUBACTCS HCIIOJIb30BAHHE TEXHUYECKUX
Cpe/CTB, HEOOXOIUMBIX UM B CBSI3U C X WHAMBHIYaITbHBIMH OCOOCHHOCTSIMH;

— TIpH HEOOXOAMMOCTH JIJIsl OOYYAIOIIUXCS C OTPAHHYECHHBIMHA BO3MOYKHOCTSIMU 3/I0POBbBS
U WHBAJIHJOB TIPOIEIypa OICHUBAHUS PE3yJIbTaTOB OOYUYCHHs MO JUCIUILIMHE MOXET HPOBO-
JUTHCSI B HECKOJILKO 3TAIlOB.

[Iponienypa oneHUBaHUsI Pe3yJIbTaTOB OOyUYCHHS] WHBAIHMIOB U JIUI[ C OTPAHUYCHHBIMU
BO3MOXKHOCTSIMHU 3I0POBbSI 10 AUCIHHILTHHE (MOJYII0) MPEIyCMaTPUBACT MPEIOCTABICHUE HH-
dopmanuu B hopMax, aIanTHPOBAHHBIX K OTPAHHMYCHUSM UX 3I0POBBSI M BOCIIPUATHUS HH(POpMa-
UH:

J1J1st T ¢ HApYIICHUSIMH 3PEHHSL:

— B TIeYaTHOU (popMe yBETHMUCHHBIM MPHPTOM,

— B (hpopMe 3IIEKTPOHHOTO IOKYMEHTA.

JUIst I ¢ HapyIICHHUSIME CITyXa:

— B IIeYaTHOM opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

J1J1s1 JIUI C HApYIICHUSIMH OTIOPHO-JIBUTATEIBHOTO arapara:

— B mieyaTHOU hopme,

— B (hopMe 3IIEKTPOHHOTO IOKYMEHTA.

5. IlepeyeHb OCHOBHOW W JONOJHHMTEJIbHOH y4eOHOH JHMTepaTypbl, HEOOXOAHMMOM
JJIS OCBOCHM S JUCUMILIMHBI (MOXYJIS)

5.1 OcHoBHas nuTepaTypa:

1. I[lepBoB A.I'. CoBpemeHHbIE BEICOKOA((DEKTUBHBIE TEXHOJIOTUN OUNCTKU MTUTHEBOW U
TEXHUUYECKOH BOJIbI C MPUMEHEHHEM MeMOpaH: 0OpaTHBIN 0OcMOC, HAaHOPUIIBTPAIHS, YIbTpa-
bunbTpanus. M.: U31-BO aCCOIMANNN CTPOUTEILHBIX By30B. — 2009. — 231 c.

2. T'aBpunos A.H., [TarakoB FO.B. CpeactBa u cuctemMsbl yIpaBieHHUs] TEXHOJIOTUYECKUMHU
nporieccamu. M.: Jlanb. — 2016.
http://www.lanbook.com/books/element.php?pll cid=32&pll id=1630

5.2 JlononmHUTENBHAS IUTEPATYPA:

1. Beromkun A.I'. UnxeHnepHas 3amurta BogHOM cpeasl. M.: Jlans, 2014.
https://lanbook.com/catalog/ekologiya-i-bezopasnost/inzhenernaya-zashhita-vodnoj-
sredy-63710406/

5.3. [lepuoanueckue n3gaHus:
1. XKypnan "Onexrpoxumus'".
2. Kypnan "®Ousnueckas xumus'.

6. Ilepeyenb pecypcoB MHGOPMALMOHHO-TEJEKOMMYHMKALMOHHON ceTn «HHTep-
HeT», He0OXOAUMBIX /IS OCBOCHUS AUCHHUILIMHBI (MOLYJI51)

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

2. DJEeKTpOHHAs KOJUIEKIIMS HAYYHOU U TEXHUYECKOM MOTHOTEKCTOBOM 1 bubnuorpadu-
yeckoii nHdopmarmu ScienseDirect — http://www.sciencedirect.com

7. Meroguyeckue yKa3aHusi sl OOy4YAOIIMXCH MO OCBOCHUIO AMCUUIIMHBI
(Mmomyuis)

VYcenemHoe OCBOEHME AMCHUIUIMHBL TPEANOoNaraeT akTUBHOE, TBOPYECKOE Yy4acTue
CTYZCHTA IyTeM IUIAaHOMEPHOH, MOBCETHEBHOM pabOTHI.
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OO0mre peKoMeHauu
W3ydyeHne QUCIMILIMHBI CIIeyeT HAUMHATH C TPOpabOTKU paboueil mporpammsl, ocoboe
BHUMaHHUE, YACIss eJsIM U 3a7adaM, CTPYKTYPE U COACPIKaHUIO Kypca.

CamocrodrenbHas paboTa MPOBOAUTCA C LEIbI0 YIIIyOJeHHs 3HAHUN MO JUCLUILUIMHE U
IIPEAyCMaTpUBACT:

- YTCHHE CTYIECHTaMU PEKOMEHJOBAHHOM JINTEPATyPbl U YCBOEHUE TEOPETUUYECKOIO Ma-
Tepuaia JUCUUILINHBI;

- IOJITOTOBKY K J1a00OpaTOPHBIM 3aHATHM;

- paboty ¢ IHTepHET-UCTOYHUKAMU;

- IOATOTOBKA K 3a4eTy.

[TmanupoBaHre BPEMEHHM Ha CaMOCTOSTEIbHYIO PadOTy, HEOOXOAMMOTO Ha HM3y4YCHHE
HACTOALIEH NUCLHHUIUIMHBI, CTYACHTAM JIy4dllle BCETO OCYILECTBIIATh Ha BECh CEMECTP, MIPEeyCMaT-
pHYBasi IPU ATOM PETYJIIPHOE ITOBTOPEHKE IPOMAEHHOTO Marepuana. Marepuai, 1oJy4eHHbIN Ha
JEKIMSIX, HEOOXOIUMO PETYJISIPHO JONOIHATh CBEACHUSAMH U3 JIUTEPATYPHBIX UCTOYHUKOB, IIPU-
BEJICHHBIX B paboyeil mporpaMme JUCIUIUINHBI.

Pabora ¢ KOHCIIEKTOM JIEeKIUii

[TpocMoOTpuTE KOHCHEKT Cpa3y IOCIE 3aHATUH, OTMETHTE MaTepuasl KOHCIIEKTa JICKLUH,
KOTOPBI BBI3BIBACT 3aTpyJHEHMS i1 NOHMMaHusA. llomblTaliTech HaWTH OTBETHl Ha
3aTpyJHUTEIIBHBIE BOIIPOCHI, MCIIONb3Ysl PEKOMEHAYEMYI0 JHUTepaTypy. Ecin camocTosTenbHO
HE yJlaloch pa3o0paThbcs B MaTepuaie, chopMyinpyiTe BOIPOCkl U 00paTUTECh 3a MOMOIIBIO K
IPENoJIaBaTel0 Ha KOHCYJIbTAMU WK OMrKaiimed yekunu. PerynspHo oTBOAHMTE Bpems Uis
IIOBTOPEHMS TPOMJIEHHOIO Marepuasna, IpPOBEPsAs CBOM 3HAHUSA, YMEHUS U HaBBIKM 110
KOHTPOJIBHBIM BOIIPOCAM.

Brimonnenue madbopatopHbix paboT
Ha 3ansTum mosnyuurte y mpernojaBaTens rpadUK BBIIOJHEHUS J1aOOpaTOPHBIX padoT.
[Toryunte Bce HeoOxomumoe Meronuyeckoe obecrneuenue. [lepen mocemenueM naboparopuu
U3y4UTe TEOPUIO BOMPOCA, MPENOIaraeMoro K UCCIeI0BaHUI0, 03HAKOMBTECH C PYKOBOJCTBOM
10 COOTBETCTBYIOIIEH padoTe M IMOATOTOBBTE MPOTOKOJN TPOBEACHHS DPA0OTHI, B KOTOPBIH
3aHECUTE:
— Ha3BaHUe paboThI;
— 3aroTOBKH TaOJHMIL JJIS 3aII0JIHEHUS SKCIIEPUMEHTAIbHBIMU JJAHHBIMH HAOJIOACHUN;
— ypaBHEHHsS XUMHUYECKUX pEaKIHil MpeBpalleHuii, KoTopble OYIyT OCYIECTBIEHBI MPH
BBIITOJTHCHHUH 3KCIICPUMCHTA,
— pacyeTHble GOPMYJIBI.
OdopmiteHre 0TYETOB JOHKHO MPOBOJUTHCS MOCIE OKOHYAHUS paboThl B 1TaOOPAaTOPHH.
ZIJ'IH MMOATOTOBKHM K 3alIUTC OTUYCTa CICAYCT MNpOaHAIM3UPOBATH OKCIICPHUMCHTAJIBHBIC
PE3YIbTAaThl, COMOCTAaBUTh MX C HU3BCCTHBIMU TCOPCTUUCCKUMHU ITOJOKCHHUAMU, CIIPABOYHBIMU
WIN JIUTEPAaTYpPHBIMH JaHHBIMH, OOOOIIUTH pe3yJbTaThl MCCIEIOBAaHWA B BHJE BBIBOJIOB IO
pa60Te, IMOATOTOBUTL OTBETHI Ha BOIPOCHI, IMPUBOJAUMBIC B MCETOAMYCCKHX YKa3aHUAX K
BBITOJIHEHHIO TAOOPAaTOPHBIX PadoT.

Meroanueckue peKOMEHJALUU IPENoAABaTeNsAM 10 METOAMKE INPOBEIACHUS OCHOBHBIX
BUJIOB Y4€OHBIX 3aHATUN

Jlexmn

Metoauka 4yTeHus JIEKIU

Jlexiuu SIBISFOTCSI OJTHAM M3 OCHOBHBIX METOJOB OOYHYEHHS MO JUCIUIUIMHE, KOTOpPHIE
JIOJKHBI pelllaTh CIEAYIONINE 3a1a9Hu:
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— HW3JIOKUTb BAKHEWIINKA Marepual MpOrpaMMbl Kypca, OCBEIIAIOLNIUNA OCHOBHBIC

MOMEHTHI;

— Pa3BUTh y CTYJIEHTOB MOTPEOHOCTH K CAMOCTOSITENILHOW paboTe Hall y4eOHOW U HAYyYHOU

JIUTEpaTypoil.

['maBHOM 3amauvell KaKI0M JIEKIMH SIBISETCS PACKPBITHE CYIIHOCTU TEMbl U aHAJIU3 €e
[JIaBHBIX MOJOXKEHUH. PexomeHayeTcss Ha NepBOW JIEKIMU JIOBECTH A0 BHUMAHHUS CTYACHTOB
CTPYKTYpYy Kypca U €ro pasjeiibl, a B JAIbHEHIIEM yKa3blBaTh Hayau0 Ka)xJo0ro pasaena, CyTh U
€ro 3a7audl, a, 3aKOHYHMB M3JI0KEHHE, IMOJBOJAUTE UTOT 110 3TOMY pa3zeiy, YTOObI CBS3aTh €ro CO
CJIELYIOILIHM.

Coneprxanue JeKIui

ConeprkaHue JIGKIIMI omnpenenseTcs padoueld nmporpaMMmoi kypca. Heobxoamumo, 4To0s
Kak/1as1 JICKIMS 0XBaThIBajla M MCUEPIIbIBAIA ONPEACICHHYIO TEMY Kypca U MpeAcTaBisia coooi
JIOTUYECKH BIIOJIHE 3aKOHYEHHYIO paboty. Jlydiie cCOKpaTUTh TeMy, HO HE JOMYyCKaTh IepephiBa
ee B TAKOM MECTE, KOTI/1a OCHOBHAsI UJiesl €llle IIOJHOCThIO HE PacKpbITa.

JlaGopaTopHble 3aHATHUS

MeTtouka npoBeieHus J1a00paTOPHBIX 3aHATUI

Llenssmu npoBeeHMst 1a00PaTOPHBIX PAOOT SBJIAIOTCA:

— YCTaHOBJIEHHE CBA3€H TEOpHMM C MPAKTUKOM B (QopMe HKCHEPUMEHTAIbHOIO

MOJITBEP K JICHUS TIOJIOKEHUHN TEOPUH;

— 00y4eHHE CTY/IEHTOB YMEHUIO aHAIU3UPOBATh MOITYUYEHHbIE PE3YIbTaThl;
— KOHTPOJIb CAMOCTOSITEIIbHOM pabOThI CTYIEHTOB 110 OCBOEHUIO Kypca;
— 00ydJeHue HaBbIKaM MPOPECCUOHATBHON AEATEIIbHOCTH

Ilenu naGopaTopHOro MPAaKTHKyMa JOCTUTAIOTCA HAWJIy4yIldM o0pa3oM B TOM cllyyae,
€CJIM  BBIIOJHEHUIO JKCHEPUMEHTa NPEIUIECTBYET OIpeaeieHHas I[OJArOTOBUTEJIbHAsS
BHeayauTopHas padora. [ToaTromy mpernonaBaTens 00s3aH JOBECTH JI0 BCEX CTYIEHTOB rpaduk
BBITNIOJTHEHUS JTaOOPAaTOPHBIX pabOT ¢ TeM, YTOObI OHM MOTJIM 3aHUMAThCs 1EJIeHANPaBICHHON
JOMaIIHEH NOATOTOBKOM.

[lepen HayaoM OuYEpEeNHOTO 3aHATHUSA MPENoJaBaTeNlb JOJKEH YAOCTOBEPUTHCS B
TOTOBHOCTH CTYACHTOB K BBINOJHEHUIO JIaOOpaTOpHOM paboThl IMyTeM KOPOTKOTO
co0Oecel0BaHNsA M MPOBEPKU HAIWYUS y CTYJEHTOB 3arOTOBJIEHHBIX MPOTOKOJIOB IMPOBEIEHUS
paboTHI.

8. Ilepeyenb MHPOPMANMOHHBIX TEXHOJIOTHI, UCIOJIb3YeMbIX MPH OCYIIECTBJIEHUHU
00pa30BaTeIbLHOIO MPOUECCa MO AMCHUILINHE (MOAYJII0) (IPH HE0OXOIMMOCTH)

8.1 IlepeyeHb HH(POPMALMOHHBIX TEXHOJIOTHIi

8.2 IlepeyeHb HEOOXOAMMOI0 POrPAMMHOI0 o0ecreYeHust

1. MS Office (Word, Excel, PowerPoint)

2. IlporpamMmMHoe o0ecrieyeHre K BUPTyalbHbIM H3MEPUTEIbHBIM PUOOpaM.

3. IIporpamMmMHOe oOecrieueHue IS CITA0OBHISATITHX.

8.3 IlepeyeHb HEOOXOAMMBIX HH(POPMALHOHHBIX CIIPABOYHBIX CHCTEM

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

9. Marepua/jibHO-TeXHHYeCKass 0a3a, He0OX0AMMas Ui OCYILeCTBJICHHs 00pa3oBa-
TeJbHOI0 NMPOoLecca Mo JUCHUILINHE (MOYJII0)
MarepuanbHO-TeXHUYECKOe 00ecneueHne AUCIUTITIHBI
(MOAyJIsST) M OCHAIIEHHOCTh
1. JleximoHHble 3aHsATHS | Ayauropus — ayn. 332, kopn. C (ynuma CtaBponoibckas,
149). Komrmuiekt yueOHOM Mebenn, MeoBas J0CKa, mepe-

No Bug padot
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HOCHOE MYJIBTUMEINIHOE 000pyI0BaHHE.

JlaGopaTopHbie
THUS

3aHs-

VYueOHast aytuTOpust AJisi IPOBEACHUs 3aHATHI 1abopaTop-
Horo tumna aya. 330, kopm. C (ynumna CtaBpomnoiibckas,
149), yKOMIUIEKTOBaHHas CICIHATU3UPOBAHHON MeOEIbIO
¥ KOMITJIEKTaMH JTJA0OPaTOPHBIX padoT, BKIIIOYAIOITUMHU:

- umnemaancmetp Z-1000P,

- MOTEHIMOCTAT-TaJIbBaHOCTAT-UMIIeaHcMeTp Autolab
100N,

- aBToMaru4eckuii turparop Titroline 6000,

- pH-meTp-nonomep Ikcnept-001,

- BOJIbTMETpP YHUBEpcanbHblil B7-78-1,

- koaaykTomeTp Dkcrnept-002 -2 mi.,

- U3MepuTeNh UMMuTanca E7-21,

- repmocTat xxunkoctHbid LOIP FT-211-25,

- ICTOYHUK MMOCTOSSHHOTO TOKa cTabunu3npoBanubiii MPS-
6005L-1,

- ICTOYHUK MTOCTOSIHHOTO TOKa CTabuan3npoBanHbIii b5-50
-2 WT.,

- Hacoc nepuctansTudeckuii LOIP LS-301 -6 mit.,

- AYEHKHU ANEKTPOXUMUYECKUE,

- TYEHKN KOHAYKTOMETPUYICCKHUE - 2 MIT.,

- IepCOHAIbHBIE KOMIBIOTEPHI -5 IIIT.

['pynnoBeie  (MHAUBU-
NyajbHble) KOHCYJbTa-
02078

Aynurtopus I pa3MenieHuss 12 CTyIEeHTOB C JOCKOM,
OCHAIIIEHHAsl TPE3CHTAIIMOHHOW TEXHUKOH (TMPOEKTOp,
9KpaH, KOMITBIOTEP/HOYTOYK) M COOTBETCTBYIOIIMM IIPO-
rpamMMHBIM obecnieuenueM (I10).

Tekymuii  KOHTpPOJIb,
IIPOMEXYTOYHAs aTTe-
cranus

Aynuropust Ui pasMenieHuss 12 CTYIEHTOB C JOCKOH,
OCHAIIICHHAs] TPE3eHTALMOHHONH TEXHUKOU (IIPOEKTOp,
9KpaH, KOMIbIOTEP/HOYTOYK) U COOTBETCTBYIOLUIUM IpO-
rpamMmMHbBIM obecnieuenueM (I10).

CamocTosiTenpHast  pa-
bota

Kabuner nans camocTosITeNbHON pabOThI, OCHAIEHHBIH
KOMIIBIOTEPHON TEXHUKOW C BO3MOXKHOCTBIO MOJKIOYCHHUS
K cetu «VHTepHeT», MporpaMMoil 3KpaHHOTO yBEJINYECHUS
U 00eCreueHHbII JOCTYIIOM B 3JEKTPOHHYIO MH(pOpPMALIU-
OHHO-00pa30BATENBHYIO CPE/ly YHUBEPCUTETA.
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