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1 Hesn u 3axa4M N3y4YeHUs T CUUILIMHBI (MOLYJI51)

1.1 Ileab ocBOeHUSI TUCUUILIHHBI
Ilenp ocBoeHMs nucUMILUIAHGL «lIpuMEHEHNE MOHIIOIMMEPOB B 3JIEKTPOXUMHUYECKOMN
TEXHOJIOTHM» COCTOUT B (JOPMUPOBAHUU Y CTY/IEHTOB 3HAHUH 0 MPUMEHEHUIO HOHIIOJUMEPOB B
pa3IMYHBIX 3JIEKTPOXMMHUYECKUX IIpoLeccaXx U IOArOTOBKA CTYAEHTOB K CaMOCTOSATEIbHOU
paboTte B M30paHHON 00JIACTH XUMUH.

1.2 3agaun AMCHUILIMHEI
B 3amaun yuyeOHol nuctmrmimabl «[IpuMeHeHre HOHIOIMMEPOB B 3JIEKTPOXUMHUUECKOM
TEXHOJIOTUU» BXOJIUT:

— copMHUpOBaTh y CTYJACHTOB NPEACTaBICHUA O (PUIUKO-XUMHUYECKHX CBOMCTBaX
VOHIIOIMMEPOB;

— chopMHUpOBaTh TPEACTABICHUS O TEXHOJOTHYECKUX IMpOIeccax C ydacTHEM
M OHIIOIMMEPOB;

— Pa3BUTh YMEHUs 10 UCIIOJIB30BAHUIO HOHIIOJIMMEPOB B Pa3JIMYHBIX TEXHOJIOTUAX;

— pa3BUTh Y CTY/IEHTOB HaBBbIKU PabOTHI ¢ y4eOHOW U HAYUYHOU JIUTEPATypPOH.

1.3 MecTo AucuumInHbI (MOAYJIs) B CTPYKTYpe 00pa3oBaTe/ibHOI NPOrpaMMbl

Hucunnnmua «lIpuMeHEeHHEe WOHIIOIMMEPOB B  AJIEKTPOXUMHYECKOW TEXHOJIOTHU))
ABIIIETCS TMCUUIUIMHON MO BBIOOPY BapuaTtuBHOM uyacTu brnoka 1 "{ucrummuuel (Momynun)"
yueOHOro 1urana, (opmupyemMoll y4acTHHKaMH OOpa30BaTEIbHBIX OTHOIICHHH. Ee m3ydeHuto
JOJDKHO TMpEAIIeCTBOBaTh H3YYEHUE TaKUX AUCHMIUIMH Kak «Heopranuueckas Xxumus»,
«®uszukay. JucuummHa «lIpumeHeHne MOHNOIMMEPOB B JJIEKTPOXMMHUYECKOW TEXHOJIOTHH
ABIIIETCS. TEOpeTHdYecKor O0a3oil A Takux AucuuIUinH, Kak «lIpomeccsl u ammapatel B
MeMOpaHHOM TEXHOJIOTHMY», a Takxke «MemOpaHbl 1 MeMOpaHHbIe BIEHUN». B cooTBeTCTBUM €
pabounM y4eOHBIM TJIAHOM JUCUUIUIMHA H3y4yaeTcs Ha 2 Kypce. Bua mnpomexyTodHoin
aTTeCTalluu: 3a4erT.

1.4 IlepevyeHb NMJaHMpyeMbIX pe3y/JbTATOB O0y4eHUS] MO JAMCUHUILIMHE (MOAYJIIO),
COOTHECEHHBIX C IVIAHUPYEMBIMH Pe3yJIbTATAMH OCBOCHHA 00Pa30BaTeJbHOM IPOrPaMMBbI

N3yuenne nanHOM yuyeOHOW AMCHMIUIMHBI HampaBiIeHO Ha (OpMUpPOBAHUE VY
00y4aroImuxcst CIeyOUMX KOMITETEHIIUMI:

KOH 1 HAUMCHOBAHUE UHJUKATOPA Pe3yHLTaTBI O6y‘IEHI/I$[ 0o AUCLUIIIINHC

ITIK-1. CnocodeH ocymiecTBJIAThH CTAaHJAPTHBIC ONEPALNUH N0 NpelJaraeMbIM MeTOAMKAM, HANIPABJICHHbIE
HA M0JIyYeHHEe H HCCIeJOBAHNE PAa3JINYHbBIX COCIMHEHUI H MATEPHAJIOB

WIIK-1.1. OcymecTBisieT CTaHIAapTHHIE | 3HAET CIOCOOBI MOJTYYEHHUS HOHIIOINMEPOB
omepauuud [0  MpeUlaraéMbIM — METOIAMKAaM, | YMeeT MOJIb30BaThCsl XUMUIECKUM 000PYIOBAaHHEM.
HaIIPaBJICHHBIE HA IIOJIyY€HUE U HUCCICAOBAHUE | BriajeeTr OCHOBHBIMM TOHSTHSIMH U TEPMHUHOJIOTHEH B

XUMHYECKMX COEMHEHUN PA3IMIHON NPUPOALI M | 06JIACTH CHHTETHYECKMX HOHIOIUMEDOB.
MaTCpraIOB HA UX OCHOBEC.

HIIK-1.2. Bribupaer onTHMalbHbIe | 3HAeT 00JACTH MPUMEHEHHS HOHTIOIUMEDPOB.
nabopaTopHEIE METOBI MOJTyICHHUS U | YMeeT ompenenuth (PU3UKO-XUMUYECKHUE XapaKTePUCTHKHU
HCCIIeI0OBaHUs XUMHUYECKHUX COEIMHEHUH | HOHIOIUMEPOB.

pa3HI/I‘lHOI71 NPUPOALI U MaTCPHAIOB HA UX OCHOBE | Biameer HaBBIKAMM BBIITOJIHEHHS 0a30BBIX ornepanuii 1o
HCCJIeIOBAaHUIO CBOWCTB HOHIOJIMMEPOB.

PesynpTaThl 00yueHHs AUCIUILIMHE JOCTUTAIOTCA B PAMKaX OCYILECTBIICHHUS BCEX BUJIOB
KOHTaKTHOM M CaMOCTOSATENbHON paboThl OOyJaromIMXCsi B COOTBETCTBUU C YTBEPKICHHBIM
y4eOHBIM IITAHOM.

WHIuKaTopel  DOCTM)KEHHS  KOMIICTEHIIMH  CYUTAIOTCS  COPMUPOBAHHBIMH  IIPH
JOCTH>KEHUH COOTBETCTBYIOIIMX UM PE3yJIbTaTOB O0YUCHHUSI.



2. CTpyKTYpa M coiepKaHNe JUCIUIITHHBI

2.1 Pacnpeesienne TPYA0EMKOCTH TUCHUIJIMHBI IO BUIaM padoT

OOmiast TpyA0EMKOCTh AMCIUIUIMHBI cocTaBisgeT 5 3aueTHbX eauuul] (180 uacos), ux
pacrpeziesieHue 1Mo BujaM padboT MpeCTaBICHO B TAOIHIIE

Bun yue6HO# paboTh Bcero CemecTtpsl
4acoB (uachl)
3 4
KonTakTHas padoTa, B TOM 4HCJIe:
AyauTopHble 3aHATHS (BCEro): 118 68 50
3aHSTHS JISKIIMOHHOTO TUIIA 40 34 16
J1a00paTOPHBIE 3aHATHS 68 34 34

TMPAKTUIYCCKUC 3aHATHUA

CCMMHAPCKUC 3aHATUL - - -

HNuas koHTaKkTHas padora:

Kontposbs camoctositensHol pabotsl (KCP) 6 4 2
ITpomesxyrounas arrecrarus (MKP) 04 0,2 0,2
CamocTosiTeIbHasi padoTa, B TOM YHCJIE: 55,6 35,8 19,8
OdopmiieHre 1ab0paTOpHBIX padoT 20 10 10
CaMOCTOSATEIHbHOE N3YUEHHE TEOPETHUECKOTO MaTepraia 15 10 5
[ToaroToBka K TeKynieMy KOHTPOJIIO 20,6 15,8 4,8
KoHTpoab:
IloAroroBka K 3K3aMeHy - - -
OO61as TPyA0eMKOCTH qac. 180 108 72
B TOM YHCJI€ KOHTAKTHAsI 124.4 72.2 52.2
padora
3a4. e 5 3 2

2.2 ConepxxaHue QM CUMILTHHBI

Pacnpenenenne BumoB ya4eOHON pabOTHI M HX TPYJOEMKOCTH TI0 pa3JieiaM JAUCIUTLTHHBL.
Paznensl (TeMbl) AUCHUIUIMHBL, M3y4aeMble B 3 cemecTpe (ouHast hopma 0OydeHus)

KommgectBo gacoB
AyauropHast Breaypur
OpHasi
pabota
Ne Hamnmenosanue pa3nenos (TeM) pabota
Bcero
Ja I3 JIP CPC
1. [Nomyyerne n PU3UKO-XUMHYECKHE CBOIICTBa HOHTIOJIMMEPOB 34 10 - 12 12
2. DIEeKTpPOMACCONEPEHOC B HOHIOIUMEPAX 32 10 - 10 12
3. DJIEKTPOXUMUS HOHITOJIMMEPOB 378 | 14 - 12 11,8
UTOI'O no pazoenam oucyuniurvl 103,8| 34 - 34 35,8
Konrpons camocrositensHo# paboTsl (KCP) 4
[Tpomexyrounas arrecranus (MKP) 0,2
[ToaroroBka K TeKynieMy KOHTPOJIIIO -
OO0m1ast TpyI0EMKOCTb 110 JTUCIUTUINHE 108

Pa3nens! (TeMbl) TUCHUIUIMHBI, U3y4aeMmble B 4 cemecTpe (ouHas popMma o0yueHus)

KonmuectBo yacos
Bueaynut
Ne HaumenoBanwue pa3aenos (TeM) Ayautopras OpHas
Bcero pabota
pabora
JI 113 JIP CPC
1.|MoHnonuMeps! B Iporieccax 3J1eKTpoIuain3a 30 6 - 16 8
2.|MeMOpaHHBII DJICKTPOJIN3 16 4 - 6 6
' HoHnonnmepsl B TOTUIMBHBIX 3JIEMEHTaX U JIEKTPOXUMHYECKOM 238 | 6 i 12 5.8
CHHTE3e
UTOI'O no pazdenam oucyuniunul 69,8 | 16 - 34 19,8




Konrposus camocrositesnsHo# pabotsl (KCP) 2
[Tpomexyrounas arrecrauus (MKP) 0,2
[ToaroroBka K TeKylnieMy KOHTPOJIIIO -
OO0urast TpyI0EMKOCTb 10 JTUCIUTUINHE 72

[Tpumeuanue: JI — nekmuu, [13 — npaktudeckue 3aHsATus / cemuHapbl, JIP — maGoparopHbie

sansitusi, CPC — camocrosiTenbHas paboTa CTy/IeHTa

2.3 Coaep:xanue pa3iesioB (TeM) IMCHUTIIAHbBI

2.3.1 3auATHA JEeKIUOHHOI0 TUIIA

HaunmenoBanue paznena

dopMa TEKYILIETO

Ne (Tembl) Coneprxanne pasnena (TeMbl) KOHTPOS

1. |Homyuenwme u puzuko- |Kmaccuduranms mommmepoB. IlodydeHne TOMOTEHHBIX H|YCTHBIHA OIIPOC,
XUMHUUYECKHUE CBOMCTBA  [TETEPOTE€HHBIX HOHIIOJIMMEPOB. JIP1
HOHIIOJIUMEPO

2. |lomyuyenne n ¢puzuko- |MeTombl HCCIEOOBAaHMSA CTPYKTYphL. @Du3MKO-XMMHYECKHE|yCTHBIH Onpoc,
XMMHYECKHE CBOMCTBA  |XapaKTEPUCTHUKU HOHIOIMMEpOB: OOMEHHas, ruapaTHas u|JIP2
HOHIIOJIMIMEPO COpOILIMOHHAsI eMKOCTb.

3. |DnextpomMacconepeHoc B |SIBneHHs mepeHoca B MEMOpaHHBIX cucTeMax. [lOTOK|yCTHBIN onmpoc
HOHIIOJIUMEPAX BEIIECTBA. YCJOBHE DJJIEKTPOHEUTpalbHOCTH. YpaBHeHue|JIP3

MaTepHaJIbHOTO 6ajaHca.

4. |DnexkTpomacconepeHoc B |[IBIDKEHHE HOHOB B 3JIEKTPHUYECKOM M KOHILEHTpaloHHOM [JIP4

HOHIONUMEpax nojsie. MoenupoBaHue IPoLeccoB NepeHoca B noHnonumepax. |KP1
Ypasuenus Hepucra-Ilnanka-Ilyaccona.

5. |DnexTpoxumus OJeKTpONIPOBOIHOCTS  HOHIONMMEpOB.  Matepuansl  co|JIPS
HOHIIOJINMEPOB CMENIAaHHOM MOHHOM M 3JIEKTPOHHON NPOBOJVMOCTBIO.

6. |DmeKTpOXUMHUS Onexrpomuddysus B MeMOpaHHBIX cucteMax. [IpenemsHbiii|JIP6
HOHIIOJINMEPOB mekTpoaupy3HOHHBIH TOK ®  compsbkeHHbIe 3¢dekTsl|Tect

KOHIICHTPALMOHHON HOJIIPHU3AIHH.

7. |MoHmomnMeps B DJeKTpoauanu3 ¢ HWOHOCENCKTHBHBIMH  MeMOpaHamu. |JIP7
nporeccax Jemunepanuzanms TIPUPOTHBIX BOJL u OUMCTKA
IEKTPONAIN3A MIPOMBIIIJICHHBIX PACTBOPOB.

8. |HMonmomumeps! B KonmeHTprpoBaHue pacTBOpPOB  3JIEKTPOJMTOB  Metoxom|JIP8
nporeccax IEKTPONAIN3A.

UIEKTPOJHATN3A

9. |MemOpaHHbIii IlepdropupoBaHHbIE MOHMOIUMEPH! AT MONyueHHs xjopa u|JIP9
IEKTPOIIH3 IEJIOYH.

10. |MemOpaHHbIi [Tonyuenue Bojopoma u Kuciopoga u3 Bojabl Meroxom|JIP10
AMEKTPONIN3 MEMOPAaHHOTO  3JIEKTPOJH3a. IEKTPOXMMHUYECKUH MeTOo[

YMSITYEHUS BOJIBI
11. |Monmonumeps! B MeMmOpanbl 1Sl TBEPAOIOJIMMEPHBIX TOIUIMBHBIX 3jieMeHTOB.|JIP11
TOIUTUBHBIX AJIEMEHTAX U |DNEKTPOXMUMUIECKUNA CHHTES.
ANEKTPOXUMUYECKOM
CUHTE3€
12. |Monmonumeps! B MoauduurpoBanue nepTOpUPOBaHHBIX HOHIOJUMEpOB Juis|JIP12

TOIUIMBHBIX 3JICMCHTaX U
SJICKTPOXUMHUICCKOM
CHUHTE3C

cTabuiM3anun CTPYKTYPBI. IToBepxHOCTHOE
Mo uduIpoBaHne HOHIIOJIUMEPHBIX MeMOpaH
HaHOPa3MEPHBIMU YAaCTHIAMH METaJUTMUECKOTO KaTajau3aTopa
JUISL TOTUTMBHBIX DJIEMEHTOB.

2.3.2 3aHATHS CEMUHAPCKOI0 THMNA (MPAKTHYECKNe / ceMUHAPCKHE 3aHATHS/
JlabopaTopHbie padoThl)

HaumenoBanue paszacia

®dopma TeKyIIero

Ne Tematuka 3aHATHH/pabOT
(Tembl) KOHTPOJIS
1. |[lomy4enue u pusuko- |OmnpeneneHue TPaHCIOPTHBIX XapaKTEPHCTUK HOHNOMMepoB. |JIP1
XUMHYECKHE CBOMCTBA
HOHIOJMMEPO
2. |llonmyuyenue n puszuko-  |OnpeneneHue runpoUILHBIX XapaKTEPUCTHK HOHIOIMMEpOB|JIP2

XHMHYECKHE CBOMCTBA
HMOHITOJTMMEPO

METOJIOM BO3IyIITHO-TEIUIOBOM CYIITKH




3. |OnextpomacconepeHoc B |OnpeneneHne CKOpOCTH HOHHOTO OOMeHa. JIP3
MOHIIOJINMEPAX
4. |DmexTpomacconeperoc B |OnpeaencHre INMUTHPYIOLIECH CTa Ui HOHHOTO 0OMeHa JIP4
MOHITOJINMEPAX
5. |DnexTpoxumus Omnpenernenne yACTbHOM anektpomnpoBogHocTH|JIPS
HOHIIOJINMEPOB HOHIIOJINMEPOB.
6. |DIeKTpOXUMHS Omnpenernenne CEIIEKTUBHOCTH noumnonumepos |JIP6
MOHIIOJINMEPOB MOTCHIIMOMETPUIECKUM METOJIOM
7. |NoHmomumeps! B OIeKTpoaraIn3 C HOHOCEIEKTHBHBIMI MEMOpaHaMHu. JIP7
mporeccax
JNEKTPOANAIN3A
8. |Honmomumeps! B KoHmeHTprpoBaHNEe pacTBOPOB  ANEKTPONUTOB  Meromom|JIP8
npoleccax JNEKTPOJHATH3A
INEKTPOIN A3
9. |MemOpaHHBIH YMsryeHue BOJbI METOJIOM MEMOPAHHOTO AJIEKTPOIH3a JIP9
IIEKTPOIH3
10. |MemOpaHHBIi Ilomyyenne Bomopoma H Kuciaopoia u3 Bojasl Meronom|JIP10
IIEKTPOIH3 MeMOpPaHHOTO 3JIEKTPOIN3a
11. |Monnmonumeps! B MoaupuurpoBaHUe HOHIIOJINMEPOB /IS CeNapaiMOHHBIX JIP11
TOIIJIMBHBIX 3JIEMEHTAX U (IIPOLECCOB.
ANEKTPOXUMHYECKOM
CHHTE3E
12. |MoHmomuMepsI B MomudunupoBaHie  HOHIIONUMEPOB  UIA  TOILIMBHEIX|JIP12
TOIUTMBHBIX 3JIEMEHTaX M |[3JIEMEHTOB
3NEKTPOXMMHUIECKOM
CHHTE3E

3amumra naboparopHoit padotsl (JIP), kouTposbHas padora (KP).

2.3.3 lIpumepHasi TeMATHKA KYPCOBBIX padoT
KypcoBas paboTa He mperycMOTpeHa yueOHbIM TIITaHOM.

2.4 IlepedyeHb y4eOHO-METOAUYECKOr0 o0ecneYeHHsl I CAMOCTOSTEeJIbHOI PadoThI
00y4YaKOIIUXCS M0 TUCIHILINHE

[epedyens yueOHO-METOAMIECKOTO OOECIICUCHHUS TUCIUILINHEI 1O
Ne Buxg CPC BBITTOJTHEHHUIO CAMOCTOSTEIIEHOW PaOOTHI

1 | Odopmienue taboparoprsix |1. Kononenko H.A., Ilemuna O.A., Jlo3za H.B., ®ammna U.B., lkupckas C.A.
pabor MemOpaHHast 3JICKTPOXUMHS: ydeOHOE mmocodue. 2-¢ u3M., UCIp. U JOIL.
Kpacnonap, Ky6I'Y, 2017. 290 c.

2 | CamocrostensHoe m3ydenne |1. Kononenko H.A., [lemuna O.A., Jloza H.B., ®anuna U.B., IlIkupckas C.A.
TEOpeTHIeCcKoro Mateprana |MeMOpaHHasi DJIEKTPOXUMUS: ydeOHOe MocoOue. 2-¢ W3M., HWCIp. W JIOM.
Kpacnonap, Ky6I'Y, 2017. 290 c.

2. Memb6panbl u MeMmOpanHsbie TexHosoruu. / O1B. pea. A.b. SIpocnasies. M.:
Hayunesrit mup, 2013. — 612 c.

http://biblioclub.ru/index.php?page=book red&id=468334&sr=1.

3. I'mycun H.II, Kononenko H.A. DOnexrpomaccomepeHOC B HOHHBIX
npoBosHUKax: YuebHoe nocoodue. Kpacuonap.: Ky6.I'Y, 2014. 87c.

3 IMoxroroBka k Tekymemy |1. Meroauueckue pEeKOMEHIANMKM K  OpraHMU3alUM  ayAHTOPHOH U
KOHTPOJIIO BHEAYJUTOPHOW (CaMOCTOSTENBHON) pabOThl CTYACHTOB: METOIUYCCKUC
ykazanust / coct. T.II. Cropoxenko, T.b. [lounHok, A.B. Becmnanos, H.B.
Jloza. — Kpacaonap: Kybanckwuii roc. ya-t, 2018. - 89 c.

VY4eOHO-MeTOoIMUeCKUe MaTepHalibl Ui CaMOCTOSTEIbHOM pPabOThl OOydYaIOMIMXCS M3
YHCITa MHBAJIHU/IOB U JIMII C OTPAaHUYECHHBIMU BO3MOKHOCTSIMH 310poBbs (OB3) npemocraBsioTcs
B (hopMax, aJanTUPOBAHHBIX K OTPAHUYCHUSAM HX 30POBbS M BOCHPUATHS MH()OPMAIIH:

JU7st I ¢ HapyIIeHUSIMH 3PSHUS:

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

— B (hopMe PIEKTPOHHOTO JIOKYMEHTA,

— B (opme ayamodaiina,


http://biblioclub.ru/index.php?page=book_red&id=468334&sr=1

— B reyatHo (opme Ha s3bike bpaits.

JlJist T ¢ HApYIIEHHUSIMH CITyXa!

— B mieuaTHo hopme,

— B (hpopMe 3IIEKTPOHHOTO IOKYMEHTA.

JUist a1 ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO amnmapaTra:

— B IIeYaTHOM (opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B (hopme ayauodaiina.

JlaHHBIN TIepeYeHb MOXET OBITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
oOyJaronuxcs.

3. O0pa3oBaTejibHbIe TEXHOJOIMH, NPHMeHsieMble NPH OCBOCHHH JAUCHMILIUHBI
(Mmomyuis)

B xozme wu3ydeHUs [UCHMIUIMHBI IPEAYCMOTPEHO HCHOJb30BAaHUE TEXHOJIOIMH
npoOJeMHOTO OOy4YeHHs, BBIMOJHEHUE CTyIEHTaMU JaOopaTOpHBIX paboT B MajbIX TpyHIax,
caMmocCTOsiTeNIbHas paboTa CTYJCHTOB.

KoMneTeHTHOCTHBIM MOIX0J B paMKax MpernoJaBaHus TUCIMIUIMHBI peau3yercss B
UCIOJIb30BAaHUM HMHTEPAKTUBHBIX TEXHOJOIMH W aKTHUBHBIX METOJOB (IpoOjeMHas JeKIHs,
paboTa B MaJIbIX IPYyMIax) B COYETAHUN C BHEAYJUTOPHOU pabOTOM.

WudpopmallMoOHHbIE  TEXHOJOIMM, IPUMEHSEMbIE IpH
UCTIOJB30BaHUE  HMH()OPMAIIMOHHBIX ~ PECYpCOB,  JOCTYIHBIX B
TEJIEKOMMYHHUKAIIMOHHOM ceTu MHTepHeT.

AnantuBHBIE 00pa30BaTeNbHBIC TEXHOJIOTHH, IPUMEHSIEMbIC ITPH U3YYCHUH JAUCIUTLTIHBI
— U1 JMIl C OIPaHMYEHHBIMH BO3MOXKHOCTSMH 3[I0POBbsl IPEIyCMOTpEHAa OpraHu3alus
KOHCYJIbTAIMH C UCTIOJIb30BAaHUEM DIIEKTPOHHON TIOYTHI.

U3y4YCHUH  JUCIMIUIMHBL
MH(POPMAIIMOHHO-

4. OueHoYHBIE CpeACTBa
NPOMEKYTOYHOM aTTeCTAlNHU

AJIs TEKYLIETro KOHTPOJIA ycneBaeMoCcTH Hu

OrneHouHBIE CcpelcTBA MNpEJHAa3HAYeHbl Ui KOHTPOJII M OLEHKHM 00pa30BaTeNbHBIX
JOCTHXKEHUI 00y4aroIuXcsi, OCBOMBIIMX MporpaMMmy y4deOHOH nucuuruinHbl «lIpumeHenue
VOHIIOJIMMEPOB B 2JIEKTPOXUMHUYECKON TEXHOJIOTHUN.

OneHouyHbIEe CpeCTBA BKIIOYAET KOHTPOJIbHBIE MaTepuaibl /Uil MPOBEACHUS TeKylIero
KOHTPOJISI B (JOpME BOIPOCOB JUIsl YCTHOTO ONpPOCAa, TECTOBBIX PabOT, KOHTPOJIBHBIX padoT,
KOHTPOJIBHBIX BOIIPOCOB K JIAOOpaTOpPHBIM paboTaM, U MPOMEKYTOYHOMH aTTecTauuu B hopme
BOIIPOCOB K 3a4€Ty U DK3aMEHY.

CTpyKTypa OllEeHOYHBbIX CPECTB AJIS TeKylIeil U MPOMeKYTOYHOH aTTecTaluu

Kon u HanmeHoBaHUe HanMeHoBaHHE OLIEHOYHOTO CPEJICTBA
Ne Pesynprarel 06ydeHus
HHIUKAaTOpa . [TpomexyTouHas
/I (B cootBercTBHH C 1. 1.4) Texymmii KOHTPOJIb
(B cooTBeTcTBHH C 1. 1.4) aTTecTanus
3Haer criocoOnl | JlabopaTopHast paboTta Bormpoc Ha 3auerte
NIIK-1.1. OcymecTBiseT | NOXy4YEeHUs 1-3
CTaHOApTHBIC OIlEpanuy | HOHIOJIMMEPOB
o MpeajaraeéMbeIM | yMeeT nosib3oBatbes | Jlaboparopnas pabota -
METOJIUKAM, XUMHUYECKHM
HarpaBJeHHbIE Ha | obopynoBaHUEM JUIst
1 | momydeHue U | OmIpeseNeHus CBOMCT
uccie0BaHNe MOHIIOJIMMEPOB
XMMHUUYECKHX COCIAMHEHUH | BlIajgeer ocHoBHbIMH | JIaboparopnast paborta Bomnpoc Ha 3auere
Pa3IUYHON TPUPOJBI U | MOHATHIMH u | Tect 1,6,14,23
MarepuaioB Ha UX | TepMUHOJIOTHEH B o0nacTu
OCHOBE.. CHUHTETHYECKUX
HMOHIIOJIIMEPOB




3HaeT obnactu | JlabopatopHas pabora Bomnpoc Ha 3auere
MIPUMEHEHUS 17-23
WIIK-1.2. Bribupaer | HOHIIOJIMMEPOB

OIITUMAJIbHBIC yMmeer omnpenenuts | JlabopatopHas paboTa Bompoc Ha 3auete
nmabopaTopHBIE  METOABI | (PU3UKO-XUMHUYECKHE Tecr; 4,5

HOJTy4eHHS U | XapaKTepUCTUKH
HCCIIeIOBaHUS HOHIIOJIUMEPOB

XAMHYECKUX COCIWHEHHWH | Biajeer HaBeIKaMu | JlabGopaTopHas pabora
pasnMYHOM NPHUPOJBI U | BBHIMOJHCHUS 6a30BbIx | KoHTpombHast paboTa
MaTepHaJIOB HA UX OCHOBE | ormeparuii o
UCIIOJIb30BaHHIO
MOHIIOJINMEPOB

TunoBbie KOHTPOJIbHBbIE 32IaHUSI UJIM HHBbIE MATEPHAJIbl, He00X0AMMBbIE J1JI51 OLEHKH
3HAHMI, yMEHHUI1, HABBIKOB U (HJIH) ONBITA AeATEJIbHOCTH, XapAKTEPU3YOIIHUX ITANbI
(opMupoBaHus KOMIEeTEeHINI B poLiecce 0CBOeHHs 00pa30BaTeILHOM NPOrpaMMbl

Bonpocsl 1151 yeTtHOro onpoca no reme 1 «Ilosyuyenue u ¢pu3nko-xuMu4ecKkmne CBoiicTBa
HOHIIOJIMMEPOB»
KakoBa kiaccugukanus moJImamMepoB?
Kakue peakuuu UCHOIb3YIOTCS MPU CUHTE3€ HOHIIOIUMEPOB?
Kakyro reomerpudeckyio popMy UMEIOT HOHIIOJIUMEPHI?
Kak mony4uuts rereporeHHble HOHIOTUMEPHI?
Kak moixy4nth roMOreHHbIE MEMOpaHbI?
KakoBbl ypOBHHM HEOTHOPOAHOCTH CTPYKTYPBI HOHIOIMMEPOB?
Kakue MeTopl uccienoBanus CTpyKTypbl HOHIIOJIMMEPOB BbI 3HaeTe?
B 4em cymHOCTh PU3NYECKUX METO/IOB UCCIEAOBAHUS CTPYKTYPhI HOHITOIUMEPOB?
Kaxune mMeToap! onpeiesieHrs MOPUCTOCTH MTOJIMMEPOB BhI 3HaeTe?
0. Kakyo wuHopManmmio O CTPYKType HOHIOIMMEPOB MOXHO TMOIYYUTH METOJOM
KOHTAKTHOM 3TaJIOHHOU MTOPOMETPUH?
KonTtpoabsHnas pabora no reme 2
«JIeKTPOMACCONEPEHOC B HOHITOJIUMEPAX»
Bapuanm Nel
1. Kakue marepuaiibl OTHOCATCS K HOHIIOJIUMEpaM?
2. [laiiTe onpeneneHue 3apsa0BOM CEIEKTUBHOCTH MOHIIOJIUMEPOB.
3. PaccuwraiiTe, BO CKOJBKO pa3 HW3MEHUTCS KOHIICHTpAlMs JOHHAHOBCKHU
COpOMPOBAHHOTO AJIEKTPOJIUTA, €CITU KOHIICHTPAIIHMs BHEIIHETO PAaCTBOPA YBEIMUUTCS B 3 pasa.
4. Kakas craaust OyJaeT TUMUTAPOBATH MOHHBIH OOMEH, €CJIM KOHIICHTPAIUSI U CKOPOCTh
nepeMeNINBaHus PaCTBOPA OYEHb MaJlbl?
5. UeM U30TOMHBIN 0OMEH OTIMYAeTCs OT HIOHHOTO oOMeHa?
Bapuanm No2
1. M3 KakuX 3JI€MEHTOB COCTOSIT MOHIIOJIUMEPHI?
2. Yrto Takoe cuTOBBIN dPPeKT?
3. PaccuumraiiTe, BO CKOJIBKO pa3 HU3MEHHUTCS KOHLEHTPAIMS JOHHAHOBCKHU
COpOMPOBAHHOTO AJIEKTPOJIUTA, €CITU KOHIICHTPAIIHS BHEIIHETO PAaCTBOPA YBEIHUUTCS B 4 pasa.
4. Kakas cragus OyzneT JIMMHUTHPOBATh HOHHBI OOMEH B Cilydae KpPYIHBIX 3€peH
MOHIIOJIMMEPA U BBICOKOM CKOPOCTH NEpeMeNINBaHus pacTBopa’?
5. Uto Takoe cTallMOHApHOE COCTOSHUE?
Bapuanm Ne3
1. K mpoBOgHMKAM KaKOro pojia OTHOCSATCS HOHIIOJIUMEPHI?
2. Hapucyiite m3otepmy oomena Na* — Ca®* st emonsr KB-4?
3. PaccuumraiiTe, BO CKOJIBKO pa3 HW3MEHHUTCS KOHLEHTpAlUs JOHHAHOBCKHU
COpOMPOBAHHOTO AJIEKTPOJIUTA, €CITU KOHIICHTPAIIMS BHEIIHETO PAaCTBOpa YBEIMYUTCS B 5 pas.

RBoOoo~Nooa~WONE




4. Kakas cragus OyAeT JMMUTUPOBATh HOHHBI OOMEH B Cllydae MOHITOJIUMEpA C BHICOKOM

CTENECHBIO CIIMBKY U HHTEHCUBHBIM IIEPEMEIIMBAHUEM PacTBOpa’?
5. Kakyro nH(popManuio mo3BosisieT MoJIyduTh METO/] IPEPhIBAHNS HOHHOTO 0OMeHa?

Tect mo Teme 3 «3.]'ICKTp0XI/IMI/Iﬂ HOHIIOJIUMEPOB»

1. NoHMOIMMEpPHI SIBIISTFOTCS
uzonsmopamu
NPOBOOHUKAMU NEPBO2O POOd
NPOBOOHUKAMU 8IMOPO2O POOd
2. Nonnonumepsr:
PACmMBOPAIOMCsL 8 800€
He pacmeopsamcs 8 800e
3. Y enbHas 3JEKTPOIPOBOAHOCTh HOHITOJIUMEPA 110 CPABHEHHUIO C PACTBOPOM JJICKTPOJIUTA!
vlue
HuUdICce
8blule UL HUCE 8 3ABUCUMOCTU OM KOHYEHMPAayuu pacmeopa
4. C pocTOM OOMEHHOM €MKOCTH MOHIIOJIMMEpPA €ro yJelbHasl JIEKTPOIIPOBOJIHOCTD
yeenuyusaemcs
YMeHbuaemcs
He U3MeHAemcsl
5. Dnektpoauddy3us B MOHIIOTMMEPaX NPOTEKACT MO JCHCTBUEM TPaIUCHTA:
oasneHus
memnepamypbl
INEKMPUYECKO20 NOMEHYUANA
KOHYEeHmpayuy 21eKmpoiuma

6. BenuuuHa mnpenenbHOro 3JeKTPOAU(P(GY3MOHHOTO TOKa B 3JIEKTPOMEMOPAHHOM CHUCTEME

PacCUMTBIBACTCS 110 YPABHEHUIO:
Konvpaywa
Hepncma
Iupca
Ilyaccona

KoHnTpoJibHBIE BONIPOCHI K J1a00paTOPHBIM padoTam

Jlabopamopnas paboma Nel-2

1. Yo Takoe oOMeHHast EMKOCTh MOHITOJIUMEPOB?

2. Kakue MeTo/Ibl ornpeienieHus OOMEHHOW eMKOCTH BbI 3HaeTe?

3. Ot kakux ¢$aKkTOPOB 3aBUCUT OOMEHHAss EMKOCTh HOHITOJTMMEPOB?

4. Kakue MeTo/1bl UCHIOIB3YIOTCS ISl ONPEeIeNICHHs MIJIOTHOCTH HOHITOJIUMEPOB?
5. Kak BimsieT mpupo/ia oIMMEpHOI MaTPHITBI Ha MJIOTHOCTH HOHUTOB?

Jlabopamopnas paboma Ne3-6

1. Kakue ruzpaTtHble XapakTepUCTUKHA HOHIIOIUMEPOB BbI 3HaeTE?

2. Kakue GaxkTopsl BIUSIOT HA BJIarocoIepKaHue HOHITOIUMEPOB?

3. Kakas cragust MOXXeT TMMUTHPOBATh MPOLIECC MOHHOTO 0OMeHa?

4. Kakne OKCIICPUMCHTAJIBHBIC METO/bI BBISABJICHUA J'II/IMI/ITI/IPYIOHleﬁ cTaJuu BaM W3BECTHBI?

5. Kakyro nH(popmaImio mno3BosisieT MoJlyduTh METO/] IPEPhIBAHUS HOHHOT'O 0OMeHa?

Jlabopamopnas paboma Ne7-10
1. Kakue mporieccsl mepeHoca B HOHIOIUMEPax Bbl 3HaeTe? [IpuBeaute mpuMepsl.
2. B Kakux equHUIIAX U3MEPSIETCS MIIOTHOCTH MOTOKA BEIECTBA?



3. Kakast B3aumMocBs3b Mexy quddy3uen 1 3JeKTPONPOBOAHOCTHIO B HOHIIOTUMeEpax?

4. Kakue mpeacTaBiieHHs O CTPYKTYPE HOHIIOIMMEPOB JIeKaT B OCHOBE IByX(ha3HOU Mojenn
IIPOBOAMMOCTH?

5. Kakue siBieHHs epeHoca B HOHITOIMMEPAX MOYKHO OIHMCATh C IIOMOIIBI0 (PPUKIIMOHHON
mozaenu?

Jlabopamopnas paboma Nel 1-12

1. IlepeunicnuTe 00J1aCTH IPUMEHEHUSI HOHIIOJIUMEPOB.

2. B kakux mpolieccax UCHOJb3YIOTCS HOHIIOMMEPHI Ha TIep()TOPUPOBAHHON MaTpuIle?
3. UeM nJieKTpoAMa N3 OTINYAETCS OT MEMOPAHHOTO 3JIEKTPOIH3a?

4. Kakue MOHITOIMMEPBI UCTIONB3YIOTCS B IIPOIECCaX BOJOMOTOTOBKU?

5. Kak perenepupoBaTh HOHIIOIUMEPHI?

3a4eTHO-3K3aMEHALMOHHbIE MaTepHaJbl I INPOMEKYTOYHOH aTTecTauuM
(3x3ameH/3a4eT)
1. Cnucox éonpocoé 0na nodzomoexku K 3auemy

1.Knaccudukarys moJImmMeposB.

2.Peaxkiuy monumMepu3aniy U NOJIMKOHACHCAIIMY B CHHTE3€ HOHIIOJIMMEPOB.

3.IlomyyeHre TOMOT€HHBIX M T€TePOr€HHBIX HOHITOIUMEPOB.

4.MeTozbl UCCIEJOBAHUS CTPYKTYPHI.

5. OU3NKO-XMMUYECKHE XapaKTEPUCTUKHA HOHIIOIMMEPOB: 0OMEHHAs, TUApaTHAS U
COpOLIMOHHAs €eMKOCTb.

6.5lBnenns nepeHoca B MEMOpaHHBIX CUCTEMaX.

7.IloTok BeniecTBa.

8.YcnoBue AIIeKTPOHEHTPATEHOCTH.

9.VpaBHeHHe MaTepHalbHOTO OajaHca.

10. /IBukeHrEe MOHOB B JIEKTPHUUECKOM M KOHIIEHTPAIMOHHOM TIOJIE.

11. MozaenupoBaHHe IPOILIECCOB MEPEHOCA B HOHIIOIMMEPAX.

12. Vpasuenust Hepucra-Ilnanka-ITyaccona.

13. D1eKTponpOBOAHOCT HOHIIOIMMEPOB.

14. Marepuansl co CMEIIaHHOW HOHHOW U DJIEKTPOHHOM ITPOBOIUMOCTBIO.

15. Dnexrponudy3ust B MeMOpaHHBIX CHCTEMaX.

16. IpenenbHbIi dneKTpoAN(D(HY3MOHHBINA TOK U CONPSKEHHBIE P PEKTHI
KOHIIEHTPALMOHHON MOJISPU3aIUH.

17. DnexTponuanus ¢ HOHOCETEKTUBHBIMU MEMOpaHaMHu.

18. leMuHepanu3anus IpUPOAHBIX BOJ M OUYMCTKA MIPOMBILIUIEHHBIX PACTBOPOB.

19. KoHIneHTprpOBaHUE PACTBOPOB AIEKTPOIUTOB METOIOM AJIEKTPOIHATN3A.

20. IepdropupoBaHHbIE HOHIIOIUMEPHI IS MOTYUESHHUS XJI0pa U IETO0YH.

21. Tlomy4yenne BOIOpO/Ia M KUCIOPOAA U3 BOJBI METOJOM MEMOPAHHOTO DJIEKTPOJIN3A.

22. DNeKTPOXUMHUECKUI METOJ YMSATUCHHS BOJIBI.

23. MeMOpaHBbI [T TBEPIOMTOTUMEPHBIX TOTUTUBHBIX DJIIEMEHTOB.

24. MoaudunupoBanue neppTopupoBaHHBIX HOHIIOJIMMEPOB [T CTAOMIN3ALUN CTPYKTYPHI.

25. MoaudunupoBaHue HOHITOJIMMEPHBIX MEMOpaH HAaHOPa3MEPHBIMH YaCTUIIAMA
METAJUINYECKOT0 KaTaau3aTopa AJIsl HCIIOJIb30BAaHMS B TOTIJIMBHBIX AJIEMEHTAX.

Kpurepun oneHuBanus pe3yibTaToB 00y4eHust

Kputepuu onieHnBanus 1o 3a4ery:

- OLICHKA «GaYTCHO»: CTYJACHT BJIaJCCT TCOPCTUUCCKUMHU 3HAHUAMHU 110 JaHHOMY pa3aciy, 3HACT
Knaccn(bm(aumo HWOHITIOJIUMEPOB, METOJbI HMCCICAOBaHUA HUX q)HSI/IKO'XI/IMH‘IeCKI/IX CBOﬁCTB, OCHOBHBIC
obmacTv ux IIPUMCHCHUS, JOIIYCKACT HE3HAYUTCIIHHBIC OH.II/I6KI/I, CTYACHT YMECT IIPpaBUIIBHO O0OBACHATH
OKCICPUMCHTAIBHBIC JAHHBIC C IPUMCHCHUCM TCOPCTUUCCKUX HpeHCTaBHCHHﬁ.



- OLIEHKA «He 3a4YTEeHO0»: MaTepuajl He YCBOSH MIIM YCBOCH YAaCTHUYHO, CTYJCHT HE 3HAET CIIOCOOBI
MOJTyYeHMs] U 00JIACTH MPUMEHEHUS HOHIIOIMMEPOB, 3aTPYIHSAETCS B ONMMCAHUH X (HU3UKO-XUMHUIECKHX
CBOIICTB.

OneHouHble cpencTBa Ui HMHBAJIMIOB W JIMIl C OTPAaHUYEHHBIMH BO3MOKHOCTSIMHU
3JI0POBbSI BEIOUPAIOTCS C YUETOM MX WHIWBUAYAIBHBIX IICUXO(DU3NICCKUX OCOOCHHOCTEH.

— NpH HEOOXOAMMOCTH HHBAJIHAAM M JIMLIAM C OTPAaHUYEHHBIMH BO3MOXXHOCTSIMHU
3JI0POBbS ITPEOCTABIISICTCS TOTIOJIHUTEIILHOE BPEMsI JJIsl TIOJATOTOBKY OTBETA HA 3K3aMCHE;

— IpU TPOBEJICHUH TPOLEAYPHI OIICHUBAHUS PE3yIbTATOB O0YyUCHHSI MHBAIUAOB U JIUIL C
OTPaHUYCHHBIMH BO3MOXHOCTSIMH 3JIOPOBbBSI TPEIYCMATPUBACTCS MCIIOJIb30BAaHUE TEXHUYECKHX
CpeACTB, HEOOXOIMMBIX UM B CBSI3U C UX WHAWBUIYAIbHBIMA OCOOCHHOCTSMU;

— IIpY HEOOXOAUMOCTH JIJIsl 00YYArOIIUXCS ¢ OTPAHUYCHHBIMHA BO3MOXKHOCTSIMH 37I0POBbSI
U WMHBAJIUAOB TPOILEAypa OICHUBAHUS pE3YyNbTAaTOB OOyUYeHHsS 10 JAUCHUILUIMHE MOXKET
MPOBOJIUTHCS B HECKOJIBKO ATAIIOB.

[Iponiennypa oneHMBaHUsI Pe3yJIbTaTOB OOYYCHHS WHBAIUIOB U JIUI[ C OTPaHUYCHHBIMU
BO3MOXKHOCTSIMH  3JIOPOBbSI 10 JUCHUIUIMHE (MOJIYJIO) MpEIyCMaTpUBaeT IPEIOCTABICHUE
uHpopManuu B QopMmax, aTanTHPOBAHHBIX K OrPAHUYCHHUSIM WX 3J0POBbS M BOCIIPHUSATHUS
uHpopMmanuu:

JUist T ¢ HapyIICHUSIMH 3PEHHS:

— B I1e4aTHOW (hOpMe YBEIMYCHHBIM HIPUPTOM,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

JlJist U1 ¢ HApYIIEHUSIMH CITyXa!

— B mieyaTHOU hopme,

— B (hpopMe 3IIEKTPOHHOTO IOKYMEHTA.

JUiist T ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO ammapara:

— B I1e4aTHOM (opme,

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA.

JlaHHBII TEPeYeHb MOXET OBbITh KOHKPETH3HPOBAH B 3aBUCHMOCTH OT KOHTHHI'CHTA
o0ydJaronuxcs.

5. Ilepevennb y4eOHOM JIuTEpaTyphl, HHPOPMALHOHHBIX PECYPCOB U TEXHOJIOTHH
5.1. YueOHasi aiuTeparypa

1. MemOpanHass D>JeKTpOXUMHs: ydyeOHOe mocobue s OoO0y4arommxcs MO OCHOBHBIM
oOpa3oBaTeNbHBIM IpOrpaMMaM  BBICIIET0 OOpa3oBaHMsI ypOBHS OakajlaBpuar U
Maructparypa no HampasieHusM noarotoBku 04.03.01 u 04.04.01 / [H. A. Konosnenko, O.
A. Jlemuna, H. B. Jlo3za u ap.] ; M-Bo obpa3zoBanus u Hayku Poc. ®eneparnuu, Kybanckuit
roc. yH-T. - [2-e w3a., ucnp. u nomn.]. - KpacHomap : [KyOaHCKuil rocymapCTBEHHBIN
yHusepcurtet], 2017. - 290 c.

2. MewmOpanbl 1 MemOpanHble TexHodoruu. / OTB. pea. A.b. fpocnasues. M.: Hayunslii mup,
2013. — 612 c. http://biblioclub.ru/index.php?page=book red&id=468334&sr=1

3. T'mycun H.IL., Kononenko H.A. DnekTpomacconepeHOC B HOHHBIX MPOBOJHUKAX: YuyeOHOe
nocobue. Kpacunonap.: Ky6.I'Y, 2014. 87¢

5.2. lepuoanueckasi JuTEpaTypa

1. Yenexu XUMUM - pOCCUACKUN HaYUHBIN )KYypHaJ, MyOJIUKYIOIUNA 0030pHbIE CTaThH 110
aKTyaJIbHBIM Npo0JIeMaM XUMHUHU U CMEXHBIX HAYK.

2. MemOpanbl U MeMOpaHHBIE TEXHOJIOTMM - POCCHMCKMN HaY4HBIH JKypHal,
NyOJIMKYIOIIMH CTaTbU MO OCHOBHBIM IpOOJeMaM IOJIy4E€HUS M MCCIEeOBaHUsA MeMOpaH U
pasBUTHS BaXHEUIIMX HAmpaBlIeHUH MEMOpaHHBIX TEXHOJOTUH, B TOM YHCIE H
BOJIOIIOATOTOBKH.

3. XKypnan ¢usznyeckol XMMHUU — OJMH W3 KPYNHEHIIMX POCCUHCKHX HAay4HBIX
’KYPHAJIOB, OTPAXKAIOIIMX OCHOBHBIC HAINPABJICHMS PA3BUTUS XMMUH, MyOJUKYIOLUI paboThI,



HOCBHH_[éHHI:IC AKTYaJIbHBIM 06H_II/IM BOIIpOCaM XUMHU U np06neMaM, BO3HHKAOIMKUM Ha CTBIKC
Pa3IUYHBIX pa3aciioB XUMHUH.

5.3. UHTepHeT-pecypchbl, B TOM 4HCJe COBpeMeHHble TpodeccHOHATbHBIE 0a3bl
JAHHBIX 1 HHGOPMALMOHHBbIE CIIPABOYHBIE CHCTEMBI
DJIeKTPOHHO-0MOMoTeuHbIe cucteMbl (IBC):
1. DBC «IOPAMT» https://urait.ru/
2. D5C «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAMH» www.biblioclub.ru
3. BBC «BOOK.ruy https://www.book.ru
4. OBC «ZNANIUM.COM» www.znanium.com
5. OBC «JIAHb» https://e.lanbook.com
IIpodeccnonanbHbie 0a3bl JTAHHBIX:
Web of Science (WoS) http://webofscience.com/
Scopus http://www.scopus.com/
ScienceDirect www.sciencedirect.com
Kypuansr nuznarenscrea Wiley https://onlinelibrary.wiley.com/
Hayunas anekrponnas oudnuorexka (HOB) http://www.elibrary.ru/
6. IlomHOTEKCTOBBIE apXMBBI BEAYLINX 3aMaIHBIX HAYYHBIX JKypHaJIoB Ha Poccuiickoii
wiatdopme HayuHbIX )KypHamoB HOMKOH http://archive.neicon.ru
7. HamumonanbHas »3JIeKTpOHHas OuOIMOTEeKa (IOCTyn K DIEKTPOHHON OubmmnoTteke
nucceprauuii Poceuiickoit rocynapcreennoi ouodnuoreku (PI'B) https://rusneb.ru/
8. Dnekrponnas koekuus Okcdopackoro Poccuiickoro @onnaa
https://ebookcentral.proquest.com/lib/kubanstate/home.action
9. Springer Journals https://link.springer.com/
10. Nature Journals https://www.nature.com/siteindex/index.html
11. Springer Nature Protocols and Methods
https://experiments.springernature.com/sources/springer-protocols
12. Springer Materials http://materials.springer.com/
13. Springer eBooks: https://link.springer.com/
Pecypcbl cBoOOAHOTO 1OCTYNA:
1. AwmepukaHcKas maTeHTHas 0a3a maHHbIX http://www.uspto.gov/patft/
2. TlomHbIe TEKCTHI KaHAJCKUX auccepranuit http://www.nlc-bnc.ca/thesescanada/
3. KubepJlenunka (http://cyberleninka.ru/);
4. HWundopmanuonnas cucrema "EqmHoe okHO q0ocTyna K 00pa3oBaTeabHbIM pecypcam”
http://window.edu.ru/
CoOcTBeHHBbIE YJICKTPOHHBbIE 00pa3oBaTe/ibHbIe H MH(POPMAIMOHHBIE pecypchl
KyoI'Y:
1. Cpena moayiabHOTO IuHamMuueckoro oOyuenwus http://moodle.kubsu.ru
2. baza yueOHBIX MJIaHOB, Y4€OHO-METOANYECKUX KOMILIEKCOB, IyOIUKalUi 1
koHpepenmmii http://mschool.kubsu.ru/
3. bubnuoreka nHGOPMAIMOHHBIX pecypcoB Kadeapsl HH(OPMALMOHHBIX
oOpazoBarenbHBIX TeXHOMOTH http://mschool.kubsu.ru;
4. DnexTpoHHbII apxuB qokymenToB KyoIl'Y _http://docspace.kubsu.ru/

o wnh e

6. MeToauueckne ykazaHusi AJs1 OOyYalOIIMXCH IO OCBOEHMI) IMCHMILIMHBI
(Momy.Jist)

VYceneunoe uzydyenne MucuuIUiMHbl «l[I[puMeHeHre HOHMOIMMEPOB B SJIEKTPOXUMUUECKOM
TEXHOJIOTHUN» TPeOyeT OT CTYACHTOB PETYJSIPHOTO MOCEIIEHUs JEKIUH, BHIOJIHEHUS TECTOBBIX
MIPOBEPOUYHBIX PabOT, BHIOJIHEHHUS U 3AIIUTHI 1a00paTOPHBIX pabOT, 03HAKOMIICHUSI ¢ OCHOBHOM
Y JTOMOJIHUTEILHON PEKOMEHIYEMOM JTUTEPATypPOU.

IIpy NOATOTOBKE K JIEKIMOHHOMY 3aHATHUIO CTYJIEHTaM PEKOMEHAYETCSI:

1) mpocMOTpeTh 3amucd OpPEbIIyIIed JIEKIMH M BOCCTAHOBUTH B MaMSTH paHee
U3Y4YEHHBIN MaTepHall;
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2) Gerio MpOCMOTPETh MaTepUall MPEACTOSIICH JICKIMH, C LENbI0 JIyYIIero YCBOCHUS
HOBOI'O MaTepuana,

3) caMOCTOSITEIBHO MPOPadOTaTh OTIENbHBIE (PPArMEHTH TEMbI MPOLLUION JICKIHH, €CIIN
3TO HEOOXOINMO.

[Ipy KOHCHEKTHPOBAHMU JICKIIMOHHOTO MaTepualia CTYJICHTaM HYKHO CTPEMHUTHCS
KpaTKo, CXEMAaTU4HO, IOCJIEIOBATENbHO M JIOTMYHO (PUKCHUPOBATH OCHOBHBIE IOJIOXKECHMS,
BBIBOIBI, 00001IeHUS U (POPMYJIMPOBKH, HE MBITASICh 3alMCaTh BECh MPENOaBaeMblii MaTepual
JIOCJIOBHO.

ITpu 1OATOTOBKE K 1a00PaTOPHOMY 3aHITHIO PEKOMEHJIYETCS:

1) BHUMATEIBHO H3YYHTh MaTepHal MPEACTOSIIeH padOThl M COCTaBHTh IUIAH €e
BBITIOJIHEHHS,

2) yoenuTh MOBBIIEHHOE BHUMAHHE SKCHEPUMEHTAIbHBIM OCOOCHHOCTSAM IPEACTOSILEH
paboThI (MCTIONB3yEeMBIM PEaKTUBAM U 000pPYIOBAHHUIO, @ TAKKE TEXHUKE PAOOTHI C HUMH);

BeimonuATe s1a6opaTopHyl0 paboTy HEOO0XOAMMO aKKypaTHO M IOCIEelI0BaTeIbHO,
OTpakasi BCE €€ OCHOBHBIE JTambl B JabopaTopHOM >KypHase. [l ycHemHo# 3amuThl
nabopaTopHOil paboOThl HEOOXOIUMO THIATENbHO H3YYUTh JIEKIMOHHBIA M, €CIM 3TO
HE00X0IMMO, JOMOTHUTEIBHBIN TEOPETHUECKUI MaTepUal Mo TeMe paboThl, @ TAK)KE MPABUIHHO
3allOJIHUTh J1IAOOpaTOpHBIN KypHal, c/ellaB Bce HEOOXOAMMbIE pacueThl U cHOopMyIupoBaB
BBIBO/IbI 110 MPO/ICTIaHHON padoTe.

Beinonnenune nabopaTopHbIX paboT

JIaGopatopHbie pabOTHI BBITOJHSIIOTCS O0YYaIOMUMUCS B MajbIX rpynmax (0O0brdHO 2-3
yejoBeka). B Haudane Kypca NMPOBOAWTCS HMHCTPYKTAaX IO TEXHHUKE OE30IMacCHOCTH pabOThl B
XUMHYECKOH JTabOpaTOpUM W COCTaBISiCTCS TpadUK BBITOJHEHHS J1a00OPATOPHBIX padoT.
Beinonnenune nabopaTopHoil paboThI BKIIOYAET B ¢e0sl CIIEIYIOLIIE ITAllbI:

1) moArOTOBUTENBHBIH 3Tal (caMOCTOsATENbHAsI pab0oTa CTYAECHTOB);

2) mosiyuyeHHE JOMyCKa K BBIOJHEHHMIO 3KCIIEPUMEHTAIbHOW yacTh JabopaTOpHOM
paboThI (KOHTaKTHAsI paboTa ¢ pernoiaBaTeseM KaKI0H MaJlol TPYIIIB);

3) BBINOJHEHHE SKCIEPUMEHTAIBHON YacTH J1abopaTOpHOM pabOThl MOJ KOHTPOJIEM
TIPeToIaBaTeds;

4) aHanM3 MOJYYEHHBIX PE3yJbTaToOB, (POPMYIMPOBKA BHIBOJA W MOATOTOBKA K 3aIlUTE
nmabopaTopHOM pabOTHI (MOXKET BBITTOHATHCS KaK CaMOCTOsITEIbHAsI paboTa CTy[IeHTa JI0Ma, UK
0]l KOHTPOJIEM TpernojaBareis B TeUeHUE BPEMEHH, BBIJICIIEHHOIO Ha JabopaTOpHble pabOThI
WJIU B XOJI€ MHOM KOHTAKTHOM paOOTHI C IPETo/1aBaTesieM);

5) 3amuTa 1a00paTOPHOM pabOTHI (KOHTaKTHAs paboTa ¢ MpernoiaBaTeiem).

[Tocne BBIMONMHEHUS BCEX 3THUX 3TAIOB JIabopaTopHasi paboTa CUUTAETCS BHIITOJIHEHHOM.

IHoaroroBuTe/ILHBIN dTAN

Ilepen 3ansTHeM OOydYarOIIMMCS HEOOXOIWMO TOJATOTOBUTCS K  BBITIOJHEHHIO
nabopatopHoil  pabotel. Teoperumueckas MOJArOTOBKa HEOOXoAuUMa Ui  MPOBEACHUS
IKCTIEPUMEHTa U JOJDKHA MPOBOAMUTHCS O0YYAIOIIMMUCS B TIOPSIIKE CaMOCTOSITEITbHON paOOTHI.
Ee crnenyer HaumHaTh BHUMATEIbHBIM pa300poM pPYKOBOJCTBa K JabopaTOpHOM paboTe.
Teoperudeckass TIOATOTOBKA 3aBEPIIACTCS IPEIBAPUTENBHBIM COCTABJICHHEM OTYeTa B
71a00paTOPHOM KypHAJIe CO CIEIYIOIUM IOPSIKOM 3aruceil:

Hazpanue pa®oThl.

[enb paGoTHI.

ObopynoBanue.

Xon paboThl, KOTOPBIH B TOM YHCII€ BKJIIOYAET PUCYHKH, CXEMBI, TaOJIUIbl, OCHOBHBIE
(GOpMyNBI JUIS OTpENeNIeHUs] BEIMYWH, a TakXKe pacdeTHbIe (QOPMYIBI UL OIpeaeIICHUs
MOTPEIIHOCTEN U3MEPSAEMBIX BEJTHUNH.

IMosy4yeHne J0NMyCKAa K BHINOJHEHNIO IKCIIEPUMEHTAJIBHON YaCTH J1Aa00pPaATOPHOM
padoThI

[Ipuctymas k mabopaTopHBIM paboTaMm, HEOOXOIUMO TOIYYUTH Yy JJabopaHTa MPHOOPHI,
TpeOyemble il BBINOJHEHHUS paboThl. Pa3oOpaThcsi B Ha3HAYCHMHM MaTEpHANIOB, XMMHUYECKOU




MOCy/bl, TPUOOPOB W TPUHAUICKHOCTEH B COOTBETCTBUU C WX TEXHHUYECKHUMH JTaHHBIMU.
[TomyunThs TOMYCK K BBIMOJHEHHIO Ja00OpaTOpHOil paboThl y mpernoaasarens. JJomyck cTyaeHTb
[OJIy4alOT B pe3ylbTaTe€ YCTHOIO OIpoca IpernojaBaTesieM O MOPSAKE BbIIOJHEHUS
9KCIIEPUMEHTA, IPEyCMOTPEHHOTO IaHHOM 1TabopaTopHOi paboToil.

BobinosiHeHHe IKCTIEPUMEHTATBHOI YacTH JIa00paTOpPHOii padoThI N0 KOHTPOJIeM
npemnoaaBaTesist

3aremM oOyuarommecs: BBIIOJIHIIOT 3KCIIEPHUMEHTAIBHBIA 3Tal JIabopaTopHOU padoThI, B
X0/Ie KOTOPOTO 3alHCHIBAIOTCSI BCE M3MEPEHHBIC BEIMYHMHBI C 00S3aTEIbHBIM YKa3aHHEM HX
pasMepHOCTH B JlabopaTopHblil xkypHai. He qomyckaercss MCHoJib30BaHMe YePHOBHKOB IS
3alMCH IKCIEPUMEHTAJIbHBIX JaHHBIX, 3alUCh KAPAaHJAIIOM M HHbIE CIOCOOBI, Jal0lIne
BO3MOKHOCTh KOPPEKTHPOBKHU MOJY4YEeHHBIX pe3y/JbTaToB. B ciyyae, eciii B METOIMUYECKUX
yKa3aHusAX K JabopaTopHOW paboTe mNpeIokeHbl TaOauubl Wi MMAONoH Ui 3alucH
OKCIIEPUMEHTAIBHBIX JaHHBIX, TO 3aIOJHAIOTCS ITH TaONMIBl WM I1a0iioH. B mHOM cimydae
3aIKCh IKCIIEPUMEHTAIBHBIX JIaHHBIX JICNACTCs CTYJCHTOM B IIPOU3BOJILHOM (hopMme.

[To oxOHYaHMHM BBIMOJHEHUS HKCIIEPUMEHTA CTYISHTHI JIOJDKHBI PHUBECTH CBOE pabouee
MECTO B MOPSAOK U BBIMBITH UCIIONIB3yEMYIO0 XHMUYECKyto rocyny. [locie sToro pabodee mecto
ClaeTcsl IPenojaBaTeli0 WM JIa0OpaHTy M B JIAOOPATOPHBIN JKypHald CTYAEHTa CTaBUTCS
OTMETKa O BBINOJIHEHUU SKCIIEPUMEHTAIBHON YacTH J1abopaTopHOW paboThl ¢ 00s3aTEeIbHBIM
yKa3aHHEM JaThl €€ BHIIIOJTHECHUSI.

AHaJIN3 NMOJy4YeHHBIX Pe3yJIbTaTOB H (POPMYIHPOBKA BHIBO/I0B

MoskeT BBIIOJIHATHCS KaK CaMOCTOSITeNIbHAsL paboTa CTyAEHTa JoMa, WU 1I0J] KOHTPOJIEM
IpernojiaBaTess B TEUCHUE BPEMEHH, BbIJIEIEHHOIO Ha JJabopaTopHble pabOThl WIIM B X0JI€ HHOM
KOHTaKTHOM paloThl ¢ npenojaBaTesneM. CTyIEHThl JOJDKHBI BBIOJIHUTH BCE HEOOXOAMMBIE
pacyeTbl COIJIaCHO METOAMYECKHMM YKa3aHUSAM K BBINOJHEHHIO JabopaTopHbiX pabor. B
71a00paTOPHOM JKypHaJle MPUBOJATCS BCE HEOOXOIUMBIE PAacyeThl C YKa3aHHWEM pa3MepHOCTEN
NOJYYEHHBIX BEIMYMH, a TaKKe BCe TpaQUKH U PUCYHKH B COOTBETCTBHU C TpeOOBaHUS
71a00paTOPHOrO MPAKTUKYMA.

B cnyuae, ecnu B xone nabopaTOpHOM paOOTHI MMEET MECTO MPOTEKAHWE XMMHMYECKHX
peakuuii, Bce OHM JOJDKHBI OBITh 3amucaHbl B JaOOPAaTOPHOM >KypHajl€ B MOJEKYJISIPHOM,
IIOJIHOM MOHHOM U COKPALLIEHHOM MOHHOM BUJE.

Jlanee Ha OCHOBAHMHU IOJIYYEHHBIX PE3YJIbTAaTOB CTYIEHTHI JOJKHBI CPOPMYINPOBATH U
3anucaTh BBIBOJ], KOTOPBII JOJKEH OBITh COTJIACOBAH C 3asBICHHBIMHU LIETSIMU W/WIK 33/1a4aMu
nabopatopHoii paboThl. BbIBOn J0MKEH coaepkaTh HEOOXOIUMYI0  KOJUYECTBEHHYIO
UH(OPMALIHIO.

[Ipn mnoarotoBke K 3amTe JabOpaTOpHOM pabOTHI HEOOXOAMMO OTBETUTH Ha
NpeUIOKEHHbIE KOHTPOJIbHBIE BOIPOCH, KOTOPHIE HMEIOTCS TOCie KaKAOH J1abopaTopHOU
pabotel. Oco0oe BHUMaHHE B XOJI€ TEOPETHUYECKOW IMOJATOTOBKH JOHKHO OBITH OOpalieHo Ha
NOHMMaHue (U3NYECKON CYIIHOCTH TMpolecca(oB) H3Mydalolmuxcs B Xxonae paborel. s
CaMOKOHTPOJISI B KaXJI0M paboTe MpHUBEAECHbl KOHTPOJIbHBIE BOMPOCH], Ha KOTOpbBIE
oOyyaromuiicst 00s13aH JaTh YeTKHUE, IPABUIIbHBIE OTBETHI.

3amura 1a00paTOpHO padoThI

3amura 1a00paTOPHBIX PadOT MPOUCXOIUT B BUJIE COOECEIOBAHUS C MPENoaBaTeieM 1o
nabopaTopHOM paboTe ¢ 00s13aTeIbHON MPOBEPKOM MperoaBaTeieM JIabopaTopHOTo KypHasia
cTyaeHTa. Jlis ycremmHoil 3ammThl J1adopaTopHOW paboOThl CTYNEHT JIOJDKEH NPEeI0CTaBUTh
nabopaTOpHBIN KypHaJI, OGOPMIICHHBIH B COOTBETCTBUM C YCTAaHOBJIEHHBIMU TpPEeOOBAaHUSIMH,
BKJII0Yasl HAJIMYME OTMETKU O BBINMOJIHEHUH 3KCIIEPUMEHTAIbHON yacTu paboThl. B xone ycTHOM
Oecenpl C MpernojaBaTelieM CTYACHT JIOJDKEH IPOJIEMOHCTPUPOBATh 3HAHHME Iiesied U 3adad
BBITIOJIHEHHOM pPabOThl, 3aKOHOB, KOTOpbIE JIS)KAaT B OCHOBE HAOJIOJAaeMbIX B XOje pabOThI
SBJICHUH, MIPOJEMOHCTPUPOBATh YMEHHE aHAIU3UPOBAThH MOIYYEHHYI0 MH(POPMAIUIO U JeNaTh
Ha ee OCHOBE BBIBOJBI. B 3TOM ciryuae B mabopaTOpHOM KypHajie Ha COOTBETCTBYIOIEH padoTe
CTaBUTCSI TOMETKA «3a4TE€HO», POCIUCH MPENnoiaBaTesi, MPUHABILIEro paboTy, U AaTa 3alIUThI



pabotsl. [Tocne aToro maboparopHas paboTa cuMTaeTcsi BHIMOTHEHHOW. Jlomyckaercs 3amura
71a00paTOPHBIX padOT MHAMBHIYATBHO MM B COCTABE MAJIBIX TPYII OOYYarOIIUXCs, COBMECTHO
BBINOJIHSABIINX JIaHHYIO paboTy.

CamocrosTenbHas paboTa Hapsay € ayIUTOPHON NPEICTaBISCT OHY W3 Ba)KHEHIINX
¢dopMm yuebHOro mporecca. CamocTosTenbHas paboTa — 3TO IUIaHUpyeMasi paboTa CTYACHTOB,
BBINOJIHSIEMAsl TI0 33JaHUI0 M TPU METOIUYECKOM PYKOBOJCTBE MperojaBaTelisi, HO 0e3 ero
HernocpeAcTBeHHoro ydactusi. CamocrosiTenbHas paboTa IpenHa3HaueHa HE TOJBKO IS
OBJIAJICHUS TIPECTABICHHON NTUCIMILIMHOMN, HO U /Ui (POPMUPOBAHHS HABBIKOB pabOTHI BOOOIIE,
B y4eOHOW, HaydyHOH, MPO(EeCCHOHAIBHOW AEATEIIbHOCTH, CMOCOOHOCTH NMPHUHMMATh Ha ce0s
OTBETCTBEHHOCTh, CAMOCTOSITEIILHO PEIIaTh BO3HHUKAKOIIUE MPOOJIEMBI, HAXOIUTh NPaBUIIbHBIC
peLIeHHs U T.1.

B ocBOCHMU NUCIMILIMHBI WHBAIAJIAMH W JIMIIAMH C OTPAHUYCHHBIMH BO3MOXXHOCTSIMU
3I0pOBbsI OOJIBIIOE 3HAYEHHWE HMMEET WHAMBHIyalbHas y4deOHas paboTa (KOHCYJIbTallUM) —
JIOTIOJTHUTEIIPHOE PAa3bsCHCHHE YYeOHOro marepuana. MHIWBUAyalbHBIE KOHCYJIBTAIUH TI0
NPEIMETy SBISIOTCS Ba)KHBIM (DaKTOPOM, CIIOCOOCTBYIOUIMM WHAMBHIyaTH3alMd OOyYCHUS U
YCTQHOBJICHHIO BOCIIMTATEILHOIO KOHTaKTa MEXIy IpenojaBareieM U  OOydaroluMcs
WHBAIUIOM HJTH JTUIIOM C OTPAHWYCHHBIMUA BO3MOXXHOCTSIMH 3/I0POBBSL.

7. MarepuajibHO-TeXHUYECKOe o0ecredeHne 1o JUCHUIInHE (MOAYJII0)

HanmeHoBaHMe CriennambHBIX OCHaIIEHHOCTD CTIEIHaTbHBIX IMepedeHb JUIEH3HOHHOTO
MOMETIEHHU MOMEIICHHUH POTPaMMHOTO 00eCTIEIEHHS

VueOHble ayJIUTOPHU st | Mebenb: yueOHast MmeOenb Microsoft Windows;
MPOBECHUSI 3aHATHH JIEKIIUOHHOTO | TeXHUUECKHe CPeICTBA O0YUCHHUS: Microsoft Office
THUIA 9KpaH, MPOEKTOP, KOMIBIOTED
VueOHble ayJIUTOPHU st | Mebenb: yueOHast MmeOenb Microsoft Windows;
MPOBEICHUS IPYIIIOBBIX u | Texuuyeckue cpenctsa obydenus:: | Microsoft Office
MHIMBUIYAIBHBIX ~ KOHCYIBTAIMH, | 9KpaH, MIPOEKTOP, KOMIBIOTED
TEKYIIETO KOHTPOJIS u
MIPOMEXKYTOYHOM aTTecTalnu
VueGHbie ayJAUTOPUH st | MeGenb: yueOHast MmeGerb Microsoft Windows;
npoBeneHust maboparopusix pabor | Texuuueckue cpencrsa ooyuenus: | Microsoft Office
(ayn. 345C u 139C) MEPEHOCHOE MYJIbTUMETUIHOE

obopynoBanue (HOYTOYK,

MIPOEKTODP)

O6opynoBanue:

CIIEIHATN3UPOBaHHAS

nmabopaTopHass MeOenb  (CTOIBL,
CTYJNIbs, MKa(pbl AT PEAKTHBOB U
obopynoBaHus, BBITSDKHBIE
mKadpl), CpPeICTBA  IOXKApPHOI
0e30MaCHOCTH W OKa3aHUsS IEepBOi

MEIUITUHCKON THOMOIIIH,
XUMHYECKas nocyaa u
00opynoBaHue, CYIIMIBHBIA MIKad,
JNEKTPOTUIUTKH — 2 IIT., BECHI
nmabopatopHeile — 1 10T, BECH

aHATUTHYECKHE — 2 IT, TEPMOCTAT
BO3yWIHBIA — | T, noHomep-pH-
MeTp — 3 IIT, MEIIAJKU MarHUTHEIC
— 3 mT., W3MEpUTEIh NMMHUTAHCA
E7-21 — 4 1T, WCTOYHHK TOKa
umnyabcHeld - B5-50 3 mm,
KOHJTYKTOMETP - 1 T,
MYJIBTHMETPEI YHHUBEPCAILHBIE
HacCTOJIbHBIE — 5 1T, MIEUKep
naboparopubrii — 2 mT; [1K-3 mrT.,
XUMHYECKIE PEaKTHUBBL.




Hdns  camocTosTenbHOW — paboThl  OOYdYaIOMIMXCS  MPEAYCMOTPEHBl  MOMEIICHUS,
YKOMILUIEKTOBAaHHBIE CIEIHATM3UPOBAHHON MeOeblo, OCHAILIEHHBIE KOMIIBIOTEPHON TEXHUKOMH ¢
BO3MOXKHOCTBIO MOJKIIIOUEHUS K ceTu «VHTepHEeT» M o0ecredeHneM JOCTyIa B JIEKTPOHHYIO
nH(pOPMaLIMOHHO-00pa30BaTEIbHYIO CPEY YHUBEPCUTETA.

HaunmeHoBaHHEe TOMENIEHUN 19 OCHAIIIEHHOCTD ITOMEIEHUIN [T [lepeueHb NULIEH3UOHHOTO
CaMOCTOSTEILHOM PaboThI CaMOCTOSTEIBHOM PabOTHI MPOrPaMMHOT0 00€CIeYEeHUsI
00yJaroIuXcs 00yJaroIuxcs

IMomenieHne ans caMOCTOSATENbHOM | Mebenb: yueOHas MeOeib Microsoft Windows;

paboThl oby4aronuxcs (quTaipHbii | Kommiekr — cnenuanusuposanHoit | Microsoft Office

3a1 HayuHoii GuOGIMoTeKu) Me6eu: KOMITBIOTEPHBIE CTOJIBI
O6opynoBaHue: KOMITbIOTEpHAst
TEXHUKAa C [OAKIOYEHHEM K
HHPOPMALTMOHHO-
KOMMYHHKAIHOHHON CeTH

«lHTepHeT» W JOCTYIOM B
JJNIEKTPOHHYIO  WH(OpMALMOHHO-
00pa3oBaTEeIbHYIO cpeny
00pa3oBaTeNbHOM  OpraHU3alny,
BeO-KaMepbl, KOMMYHHKAIlHOHHOE
obopynoBanue, oOecreunBaromice
J0CTyl K CCTH HUHTCPHET
(poBoaHOE COCTMHEHUE u
OecrpoBOJIHOE  COENMHEHUE  TI0
texuomorud Wi-Fi)

IMomerenne i caMOCTOSATeNbHOM | Meberb: yueOHas meOenb Microsoft Windows;
pa6otel  obywarommxcs  (400c, | Kommiexkr  cnenmanusuposannoit | Microsoft Office
401c, 431c, 329¢) MeOeIi: KOMITBIOTEPHBIC CTOJIBI

O6opynoBanue: KOMITBIOTEpHAs

TEXHUKA C MOAKIIOUEHHEM K

HHPOPMALMOHHO-

KOMMYHMKaIIUOHHOMI cetn

«HTepHeT» M OCTYIIOM B
DNIEKTPOHHYIO  MH(GOPMAIOHHO-
00pazoBaTeNbHYIO cpeny
o0Opa3oBaTeNpHOH  OpraHM3aluHy,
BeO-KaMepbl, KOMMYHHKAIIHOHHOE
ob0opynoBaHue, oOecreynBaroee
JOCTYm K  CEeTH  HHTEpHET
(mpoBogHOE COeIMHEeHne "
OGecripoBOHOE  COEJMHEHHE MO
texnonorun Wi-Fi)




