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Pabouass mporpamMMa JOUCHMIUIMHBI  OneKTpoaudy3noHHbIE IPOLECCH B
MEMOpaHHBIX CHCTEMaX COCTaBJIEHa B COOTBETCTBUU C  (eaepaibHbIM
rocyapCTBEHHBIM 00pa30BaTeIbHBIM CTaHIapTOM BbIciiero oopazoanus (OPI'OC
BO) no nanpasnenuto noaroroku 04.04.01 Xumust (ypoBeHb MarucTpaTyphl).

[Iporpammy cocTtaBuia: 7,
H.A. Kononenko, mpod. kad. ¢pusz. xummn,
J-p XUM. HayK, pod.
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Pabouas nporpamMmma AUCHUIUIMHBL DJIEKTPOAU(P(Y3MOHHBIE MPOLECCHI B
MeMOpaHHBIX CUCTEMAaX YTBEPXKACHA HA 3aceAaHuu Kadeapbl pU3nYecKor XUMHUH
npotokoi1 Ne 9 «20» anpens 2022 r.
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(bU3NIECKON XUMHUHU 3a6omornkuit B.1.

VYTBepk/IeHa Ha 3acelaHnH Y4eOHO-METOAMUECKOM KOMUCCHH (PaKyJIbTeTa XUMUU
U BBICOKUX TEXHOJIOTHIA
nipotokon Ne 7 «25» anpens 2022 r.

[Ipencenarens YMK dakynbreta becnanos A.B.

Penensenrsr:

OwmnmoB A.H., a1-p ¢dus.-mat. Hayk, nmpodeccop Kadeapsl BeICIICH MaTeMaTUKH
Poccuiickoro rocynapctBeHHOTO yHUBepcuTeTa Hedytu U raza um. M.M.I'yOkuna

[Mroniko T.T'., n-p xum. HayK, ipodeccop kadeaps! ananuTruaecko xumuu OI'bOY
BO «Ky6I'Y»



1 Hesn u 3axa4M N3y4YeHUs T CUUILIMHBI (MOLYJI51)
1.1 Ileab ocBOeHUSI TUCUUILIHHBI

Llenbs ocBOeHMS IUCHUIUIMHBL «DIEKTpoAu(Py3nOHHBIE MpPOIEcChl B MEMOpaHHBIX
cHUCTeMax» COCTOUT B ()OPMUPOBAHMHM Yy CTYACHTOB 3HaHHHA 00 31eKTpoauddy3HOHHBIX
mporeccax B MeMOpPaHHBIX CUCTEMaX.

1.2 3agaun AMCHUIIIMHEI

B 3agaum yuebHo#l gucuurumHbl  «OuekTpoanddy3uonHse
MeMOpaHHBIX CUCTEMAax» BXOJUT:

- chopMuUpOBaTh Yy CTYIEHTOB 3HAaHUA 00 3MeKTpoaudPy3MOHHBIX Mpoleccax B
MEMOPaHHBIX CUCTEMAX;

- o0ecrieyuTh  YCBOGHHE  TEOPETHUYECKHX
3JIEKTPOMACCONEPEHOCa B MOHHBIX ITPOBOIHUKAX;

- DPa3BUTh yMEHHUS II0 WCIOJB30BAHUIO TIOJYYEHHBIX 3HAHUM Ui ONUCAHUS
3JIEKTPOMACCONEPEHOCa B Pa3IMUHbIX MEMOPAHHBIX YCTPONCTBAX;

- copMHpOBaTh y CTYACHTOB HaBBIKA CAMOCTOSITEIIPHON aHATMTHYECKOW M HAYYHO-
UCCIIe10BaTEIbCKON PabOThI;

- Pa3BUTh y CTYJIEHTOB HABBIKK pabOThI ¢ yueOHOW U HAYYHOU JIUTEPATYPOH.

MpoIecchl B

OCHOB n 3aKOHOMepHOCTCﬁ

1.3 MecTo AucuuminHbl (MOyJs) B CTPYKTYpe 00pa3oBaTeIbHOI NPOrpaMMbl

Hucuumnnuna «2nekTpoaudy3ruoHHbIe TPOIecChl B MEMOPAHHBIX CHUCTEMAax» SIBISETCS
JUCLUIUIMHON 10 BbIOOpY BapuaTtuBHOM wactu bioka 1 "lucuumiussl (Mogynun)" ydeOHOTO
wiana, GopMUpyeMoil ydacTHUKaMU OOpa3oBaTeNbHBIX OTHOIICHWH. M3yueHue AUCHUIIIMHBI
«Onexrpoauddy3noHHBIE TMPOIECCHl B MEMOpaHHBIX CHUCTEMax» JOJDKHO TMPEIIIeCTBOBATH
W3YYEHHIO TaKMX AMCLUIUIMH, KaKk «COBpPEMEHHBIE METOABI MCCIEIOBAHMS B DIIEKTPOXUMHUM.
[Tpu ocBOEHMU AAHHON TUCHUIUIMHBI CTYJEHTHI JOJKHBI UMETh 3HAHUS MO (PU3UYECKON XUMUU
U DJIEKTPOXUMHH, YMEHHE paboTaTh ¢ XUMHUYECKON MOCYI0H M peakTuBamMH. B pamkax naHHOM
JUCIUIUIMHBL Yy CTY/AEHTOB (OPMHPYIOT 3HAaHHS, YMEHHSI UM HaBBIKH, KOTOpble obecreuar
dopMHpoBaHHE KOMIETEHIMH, HEOOXOAUMBIX JUIs YCHEIIHOW Hay4HO-HCCIEeI0BATENbCKON
paboThl B BHIOPAaHHOW 00JIaCTH XUMUHU.

1.4 IlepevyeHb NMJaHMpyeMbIX pe3y/JbTATOB O0y4eHUs] MO JAMCUHUILIMHE (MOAYJIIO),
COOTHECEHHBIX C INIAHUPYEMBbIMH Pe3yJIbTATAMH OCBOCHHS 00pa30BaTeJbHOH NPOrPaMMBbI

N3yuenne nanHOM y4eOHOW  JAMCIUIUIMHBI
00y4JaroIUXCsl CNEAYIONTUX KOMITETEHITHI:

HarpaBjieHO Ha (GOpMUpPOBaHUE ¥

KOH 1 HAUMCHOBAHUEC UHJUKATOpaA

P€3yJ'II)TaTBI 06yquH${ 0o AUCIUILIINHE

IIK-1. Cnocoben mniaHupoBaTh padoTy H

Bblﬁl/lpaTb ACKBATHbBIC METOAbLI PEHICHUA HAYYHO-

HCCJIECA0BATCIbCKHUX 3a/1a4 B Buﬁpannoﬁ 00J1aCTH XMMHH MJIM CMEKHbBIX HaYK

WIIK-1.1. Bribupaer sKcHepUMEHTAIBHBIE U
pacyeTHO-TEOPETUUECKHE METO/bl  pEelIeHUs
MOCTAaBJIEHHOM 3aJ]a4M, UCTIOIb3Yys JOCTHXKEHUS
COBpPEMEHHOM XUMHUYECKON HayKH, U UCXOAS U3
WMEIOIINXCS, MaTepHaIbHbBIX,
MHPOPMAIMOHHBIX U BPEMEHHBIX PECYPCOB.

3HaeT 0c00EeHHOCTH ANMEeKTPOoa (P y3NOHHBIX TPOLIECCOB B
MOHHBIX MMPOBOAHUKAX.

YmMmeer 9KCIIEPUMEHTAIILHO OIIPEIEIIUTh
3eKTpoaAn(Py3HOHHBIE XapaKTePUCTUKHU MOHHBIX
MIPOBOJIHUKOB.

Brnageer OCHOBHBIMM MOHSTHSIMH H TepMI/IHOHOFI/ICﬁ B
00J1aCTH HOHHBIX ITPOBOJHHUKOB.

HIIK-1.2. Hcnoms3yeT coBpeMeHHOE (DH3HKO-
XMMHUYECKOe 000pyqOBaHHE SISl MOJNYYCHUS H
UHTEPIPETAMU  JTOCTOBEPHBIX  PE3yJIbTATOB
UCCIICIOBaHMS B BBIOPaHHON 00JIACTH XUMUH.

3HaeT OCHOBHbBIE 3aKOHOMEPHOCTH IIepeHoca 3apsiia U
Macchl B HFOHHBIX [IPOBOJIHUKAX.

YMeeT HCIoap30BaTh COBPEMEHHOE (DH3UKO-XUMHIYECKOE
o0opyoBaHue JUISt HCCIIEI0OBAaHUS
9neKTpoar( P y3nMOHHBIX CBONCTB HOHHBIX MPOBOJIHUKOB.

BHaHCCT TCOPCTUYCCKUMU MpCACTABJICHUAMU (¢]




Kon n nanmeHnoBanme HHAWKATOpa

PesynbraTel 00y4eHus 0 TUCIUTIINHE

MEXaHu3MaxX MepeHoca
HOHOOOMEHHUKAX.

HOHOB B CHUHTCTHYCCKHUX

ITIK-3. CnocoGeH Ha 0CHOBe KPHTHYeCKOro aHaamu3a pe3yibTaToB HUP oneHnBaTh nepcrneKTHBBI MX

MPAKTUYCCKOI'0 NIPUMEHCHUS U IIPOAOJIZKCHUS

pa60T B JJICKTPOXUMHUHU WIH CMEKHBIX HAYKAaX

WIIK-3.1.  Anammupyer u  oOoOmaer
pe3ynbTathl  MHOOPMAIMOHHOTO MOUCKA IO
TEMaTHKE WCCIICAOBAHNS B BEIOpaHHON 00IacTH
XUMHH.

3HaeT 0COOCHHOCTH TMEPeHOCa 3apsga U MacCbl B HOHHBIX
TIPOBOJHUKAX.

YMeeT MNpoBOAUTH KPUTHUYECKUN aHAJIM3 PE3YJIbTATOB

9KCIICPUMEHTAIBHBIX HCCIIeIOBAHMIT
9JIEKTPOTPAHCHOPTHBIX XapaKTEPUCTHK HOHIIOIUMEPOB.
Brmameer  cmocoOGHOCTRIO ~ 0000ImIaTe  pe3ybTaThI

WHPOPMAIMOHHOTO TOWCKa 1O AU(PGY3HOHHBIM H
9JIEKTPONPOBOSIIINM CBOHCTBAM HOHOOOMEHHHUKOB.

HIIK-3.2. OuennBaer MEPCIEKTUBBI
MPAKTUYECKOTr0 MpUMeHeHUsl pe3ynpTaTtoB HP
nu HUOKP wu npogomxenus pabor B

QJICKTPOXUMHUU NI CMECIKHBIX HayKax.

3Haer o0macTu MNPUMCEHCHU S HOHHBIX IIPOBOJAHNKOB.

Ymeer HMHTEPIIPETHPOBATh MIOJTy9eHHbIE
9KCIIEpUMEHTAIbHbIE pE3YylbTaThl H  (OPMYIHPOBATh
3aKJIIOYEHH W BBIBOABI  C  HCIOJb30BaHUEM

JINTCPATYPHBIX JaHHBIX.

Bna):[eeT HaBbIKaMU 1O pE3yJibTaTaM SKCIICPUMEHTAJIbHBIX
I/ICCHCHOBaHI/Iﬁ OLICHUBATh NEPCHEKTUBBLI IMPAKTUYCCKOI'O
HCIIOIL30BaHUSI HOHOOOMEHHUKOB.

Pe3ynprarhl 00yuyeHHs] MO JUCHMIUIMHE JIOCTUTAIOTCS B paMKaxX OCYLIECTBICHHS BCEX
CaMOCTOSITENIbHON ~ paboThI

BHJOB KOHTAKTHOH H
YTBEPKACHHBIM Y4EOHBIM IJIAHOM.
Nuaukaropel  TOCTHKEHUS

KOMIIETEHIIUN

oOyyJaromuxcsi B

cuuTalTcd  c(POPMUPOBAHHBIMU

AOCTUIKCHUHU COOTBCTCTBYIOIIUX UM PE3YJILTATOB O6y‘IeHI/I${.

2. CTpyKTYpa M coiep:KaHue M CHHIJIMHbI

2.1 PacnipenesieHne TPYA0EMKOCTH JUCHHUILIMHBI IO BHAaM padoT

OOmiast Tpy0EMKOCTh JUCIMIUIMHBI cOCcTaBiisieT 4 3a4eTHbIX eauHuibl (144 gaca), ux

pacnpeaciicHue 1o Buiam pa60T MMpEACTaBJIICHO B Ta6J'II/H_[e

COOTBCTCTBHH

Bun yue6HO# paboThI Bcero CemecTpsl
4acoB (gacsl)
1

KonTakTHas padoTa, B TOM 4HcJIe:
AyauTopHble 3aHATHS (BCEro): 68 68
3aHATHS JIEKIMOHHOTO TUIIA 32 32
J1a00pATOPHBIC 3aHATHS 36 36
MPaKTUYCCKUEC 3aHATHUA - -
CEeMUHAPCKHE 3aHSTHSI - -
HWnas koHTaKkTHas pa6ora:
KonTtpons camocrostensroi padots (KCP)
IIpomexxyrounas arrecranus (MKP) 0,2 0,2
CamocTosiTeJibHasi padoTa, B TOM YHcJIe: 75,8 75,8
Odopmiienne 1a60paTopHBIX padboOT 25 25
CaMOCTOSITEIbHOE H3YUYECHHE TEOPETHIECKOTO MaTepraa 25 25
[ToaroToBKa K TEKYIEMY KOHTPOJIIO 25,8 25,8
KoHTpoJb:
IloaroToBka K 3K3aMeHy - -
O0mas TpyA0eMKOCTh yac. 144 144

B TOM YHCJIe KOHTAKTHAS 68.2 68,2

padora

3a4. e 4 4




2.2 ConepxxaHue QM CUUILTHHBI

Pacnipenenenue BuoB yueOHOM pabOTHI M MIX TPYIOEMKOCTH T10 pa3jiesiaM JUCIUTIIINHBI.

Paznensl (TeMbl) AUCHUIUIMHBL, H3y4aeMble B 1 cemectpe (ouHast popma oOydeHus)

KonnuecTtBo yacos
Breayaut
AynutopHas A
OpHasi
pabora
No HauMmeHOBaHME pa3aenos (TeM) pabota
Bcero
J 13 JIP CPC
1. |Ilorok BemecTBa. MHOrooOpa3ue SIBJICHHI IepeHoca 34 8 - 6 20
2. JIBMKEHNE NOHOB B JJIEKTPUYECKOM I10J1€ 40 8 - 12 20
3.  |uddy3us B MOHHBIX MPOBOTHUKAX 40 8 - 12 20
4. |Onextpoauddysus 298| 8 - 6 15,8
HUTOI'O no pazoenam oucyuniumvl 143,8| 32 - 36 75,8
Kontpons camocrosarensHoit pabotsr (KCP)
IIpomexxyrounas arrecrarus (MKP) 0,2
[TonroToBKa K TEKYIIEMY KOHTPOITIO -
OO0m1ast TpPyAOEMKOCTb IO JUCIUATUINHE 144
[Tpumeuanue: JI — nekmuwm, 113 — mpaktudeckue 3aHsatus / cemuHapsl, JIP — maGopaTopHbie
3ansaTusi, CPC — camocrositenbHas paboTa CTyAeHTa
2.3 Conepxxanue pa3iesioB (TeM) M CHUIITHHbBI
2.3.1 3aHsATHA JeKINOHHOI0 THIIA
Haumenosanue pa3zzaeina dopMa TEKyIIETO
Ne pash Cozepxanue pasjera (TeMbI) P yi
(Tembl) KOHTPOJIS
1. |[lorox BemecTBa. OcHoBHbIE TIOHSTHSL. [oTox BELLECTBA. VYcnoBue|ycTHBINM onpoc
MHoroo0pasue SBICHUH |3JIeKTPOHEHTPAILHOCTH. Y paBHEHIE MaTepHaibHoro Oamanca.|JIP3
mepeHoca BHemHEe cmibl B HMOHHBIX MPOBOMHHUKAX. DpHUKIHOHHAS
MOJIENb B3aMMOACHUCTBYSI IOTOKOB. Pa3BUTHE CHII TPEHHS M MX
KOJIMYeCTBEHHass oreHka. 3akoHbl Oma wu  ®Dapanes
NPUMEHHUTEJIHO K MOHHBIM IPOBOTHUKAM.
2. |/IBmwxeHHUE HOHOB B AOCONIOTHAsT CKOPOCTh JIBMOKEHHMS HWOHOB. YJIelbHasi H|yCTHBIH OMpOC
IIEKTPUUECKOM M0JIe SKBUBAJICHTHAs 3JIEKTPOIPOBOJHOCTH, YHCIIA NTepeHoca HOHOB. [JIP4
3. |Auddy3us B HOHHBIX 3akonbl ®uka. Camonuddysust moHos. YpaHenue HepHcra-|ycTHbI ornpoc,
MIPOBOTHUKAX DiHIITeHA. DneKkTpudecKas cuia nuddysuu. |JIPS
Juddy3noHHbI NOTeHIHAL.
4. |Dnextpomuddysus Onextpoauddy3noHHBI TepeHoc B pacTBopax  coud.|[JIP6, Tect Nel
YpaBuenue Hepncra-Ilnanka. TepmoauHamuka

HEPABHOBCCHLIX IMPOUECCOB IJId OMMCAHUA SIBIICHUI IepeHoca

B MOHHBIX IMTPOBOAHUKAX.

2.3.2 3aHATHA CEMUHAPCKOIO TUNA (MPaKTHYeCKUe / ceMUHAPCKHe 3aHATHA /
JJabopaTopHbIe padoThI)

HaumenoBanue paznena

dopMa TEKyILIETO

No Tematuka 3aHATHI/PabOT
(Temer) KOHTPOJIA
1. |IToTox BermecTsa. Omnpenenenne ko3punmeHToB camoauddysun B JIP1
Mnoroobpasue ABJIEHHH |HOHOOOMEHHBIX MEMOpPaHax Ha OCHOBAHUH
nepeHoca KOHIYKTOMETPUYECKUX U3MEPEHUIL.
2. |/IBImKeHHE HOHOB B OrmpesenieHne yaenbHO# YIEKTPONPOBOIHOCTH JIP2

BJICKTPUYCCKOM I10JIE

HMOHOOOMEHHBIX M€M6paH KOHTAaKTHBIM MCTOJOM B
3aBUCUMOCTHU OT ONPpHUPOJAbI MTPOTUBOUOHOB.




3. |Auddy3us B MOHHBIX
IPOBOJHUKAX

Omnpenenenne koadhurmenra tuddy3un AIEKTPOIUTOB B
pacTBOpe ¢ MOMOIIBIO CHCTEMBI HOHHT—PACcTBOP

JIP3

4. |Dmextpoanpdy3us

W3MmepeHne mpenenbHOrO TOKa B AIEKTpOMEeMOpaHHOW

JIP4

CHUCTEME.

Zamura taboparoproii pabotsr (JIP), koutposbhas padora (KP).

2.3.3 IlpuMepHasi TeMaTHKAa KYpPCOBBIX padoT
Kypcosas pabora He nperycMoTpeHa y4eOHBIM IIITaHOM.

2.4 IlepeyeHb yueOHO-METOAUYECKOT0 o0ecnevyeH sl JJIA CAMOCTOSITEILHOH padoThI

oﬁyqamumxcﬂ no JTMCHUIIJINHE

[epedens yueOHO-METOAMIECKOTO OOECIICUCHHUS TUCIIUILINHEI 1O
Buxg CPC BBITIOJTHEHUIO CAMOCTOSTEIIEHOW PaOOTHI

Odopmitenne maboparopHsix |1. MeMmOpaHHast 3JICKTPOXUMHSA: YIeOHOE MOCOOHME IS OOYYAIOMIMXCS II0

pabot OCHOBHBIM 00pa30BaTEeNbHBIM IPOrpaMMaM BEICHIEr0 OOpa3OBaHUS YPOBHS
OakanaBpuarT M Marucrparypa 1o HampasieHusiM nonarotoBku 04.03.01 u
04.04.01 / [H. A. Kononenko, O. A. Jlemuna, H. B. Jlo3a u ap.]; M-Bo
obpasoBanus u Hayku Poc. ®@enepanun, Kybanckuit roc. yH-T. - [2-€ u3n.,
ucnp. u gon.]. - Kpacnonap: [KybGaHckuil rocyqapCTBeHHBIH yYHUBEPCUTET],
2017.-290 c.

CamocrosarensHoe uzyuenue | 1. H.IL. I'mycun, H.A. KoHoHeHKO OneKkTpoMaccomepeHOC B HOHHBIX
TEOPCTUYCCKOI0 MaTepuasia | mpoBoXHHUKaX: YuebHoe mocodue. Kpacromap.: Ky6.I'Y, 2014. 87 c.

2. Jamackma B.B., Ilerpuit O.A., Hupmuaa . A. Dnekrpoxumus: ydeOHOE
mocobue i1 CTYNEHTOB, OOy4aroIUXCs 110 HAIPABICHUIO IOJTOTOBKU
«XUMHS. Cnb.: Jlans. 2015. 2 IT. (0.04).
https://e.lanbook.com/book/58166#authors

ITonroTtoBka k Texymemy |1.  MeTtoguyeckne peKOMEHAAIMM K  OpPTraHU3aIllMM  ayIUTOPHOM W

KOHTPOJIIO BHEAyJIUTOPHOW (CaMOCTOATENbHON) pabOThl CTYACHTOB: METOJAMYECKUE
ykazanust / coct. T.II. Cropoxxenko, T.b. IlounHok, A.B. Becnanos, H.B.
Jloza. — Kpacaogap: Kybanckwuii roc. ya-t, 2018. - 89 c.

VY4eOHO-MeTOINYECKNE MaTepuasbl JUIsl CaMOCTOSITENIbHON pPadOThl 00ydaroIUXCs U3

YHCJIa MHBAIK/IOB U JIMI] C OTPAHUYEHHBIMU BO3MOXHOCTSIMHU 3/10poBbst (OB3) npenocTapistoTcs
B (hopMax, aJanTUPOBAHHBIX K OTPAHUYEHUSIM UX 3JOPOBBS U BOCIIPUATHS HHPOPMALUH:

JUid nu1 ¢ HapyIIEHUSMH 3pEHUS:

— B MieyaTHOM (popme yBeTMUEHHBIM HIpUPTOM,

— B (popMe 2IIEKTPOHHOT O TOKYMEHTA,

— B ¢popMe ayauodaiina,

— B reyatHoi (opme Ha s3bike bpaits.

JInst AL ¢ HapyIeHUs MM CITyXa:

— B I1e4aTHoM (opme,

— B (hopMe 2IIEKTPOHHOTO JOKYMEHTA.

JUig au1 ¢ HapyIIEeHUSIMH OIIOPHO-JBUTATEIBHOTO amnmapara:
— B TIeYaTHOM opme,

— B (popMe 2IEKTPOHHOT O TOKYMEHTA,

— B ¢popMe ayauodaiina.

JlaHHBIN TIepeyeHb MOXeT OBITh KOHKPETH3MpPOBAH B 3aBUCHMOCTH OT KOHTHHI€HTA

oOydJaronuxcs.

3. OﬁpasonaTeanble TE€XHOJOTUH, NMPUMCHHAECMbBIC NMPH OCBOCHHMH JTUCHUILIMHBI

(Mmomyuis)

B Xxome w3ydeHHs JUCHMIUIMHBI TNPEAYCMOTPEHO HCIOJB30BAaHUE TEXHOJIOTHI

npoOJIeMHOTO OO0y4YeHHs, BBINOJIHEHUE CTyIEHTaMU JaOOpaTOpHBIX pabOoT B MajbIX TpymIax,
caMoCTOsATeNbHas PaboTa CTYICHTOB.


https://e.lanbook.com/book/58166#authors

KoMIeTeHTHOCTHBIM MOAXOJ B paMKax IpEnoJaBaHus AUCLMIUIMHBI peau3yeTcsl B
UCIOJIb30BAaHUM HMHTEPAKTUBHBIX TEXHOJOIMH M aKTHUBHBIX METOJOB (IpoOJIeMHas JEeKIUs,
paboTa B MaJbIX IPYIIAaxX) B COYETAHUH C BHEAYAUTOPHOU PabOTOM.

NHbopMallMOHHbIE  TEXHOJOIMM, IPUMEHSAEMble IpPU HU3YYEHUM JAUCLUILIUHBL
UCTOJIb30BaHUE  HMHOOPMAIIMOHHBIX ~ PECypcoB,  JOCTYMHBIX B HH(DOPMAIMOHHO-
TEJIEKOMMYHHUKAIIMOHHOM ceTu MIHTepHeT.

AnantuBHbIe 00pa30BaTEIbHBIC TEXHOIOTHH, TPUMEHSIEMbIE IPH U3yYCHUN JUCIUTUINHBI
— U4 JMIl C OrPaHMYEHHBIMH BO3MOXKHOCTSMH 3]I0pOBbsI IPEAYCMOTPEHA OpraHU3alus
KOHCYJIbTAllMM C MCIIOJIb30BAHNUEM JIEKTPOHHOMN IOYTHI.

4. OueHo4HBIC CpeACTBa
MPOMEKYTOYHOM aTTeCTAlMHU

IJIs TERKYLIEro KOHTPOJIA ycneBaeMoCcTu H

OneHouyHble CpeACTBa MpeIHA3HAYeHBbl MAJSi KOHTPOJS M OLEHKH 00pa3oBaTeIbHBIX
JOCTHKEHUIN oOyuarommxcs, OCBOUBIIUX IpOrpaMmy yueOHOI JUCLUILTUHBI
«QnexktpoaudPpy3noHHBIE TPOLIECCHl B MEMOPAHHBIX CUCTEMAX).

OneHouHbIE CpPEeICTBA BKIIOYAET KOHTPOJIbHBIE MaTepuaibl /Uil MPOBEACHUS TeKylIero
KOHTPOJIsA B ¢opMe BOIPOCOB JUIsl YCTHOTO OMPOCa, TECTOBBIX PabOT, KOHTPOJIBHBIX pPadoT,
KOHTPOJILHBIX BOIPOCOB K JTAOOpaTOPHBIM paboTaM, M MPOME:KYTOUHOI aTTecTauuu B Gpopme
BOIIPOCOB K 3a4€Ty U SK3aMEHY.

CprRTypa OLHCHOYHBIX CPEACTB AJHA TeKleIeﬁ H l'lpOMe)KyTO‘IHOﬁ aTrreCcTanmum

Kox n HanmeHOBaHME HanMeHoBaHME OLIEHOYHOTO CPEJICTBA
Ne Pesysbrarel 00y4eHus
WHAMKATOpA . [IpomexyTounas
n/n (B cooTBeTcTBMU C 1. 1.4) Texymuit KOHTPOJIB
(B cooTBeTcTBUH C 1. 1.4) aTTecTanus
UIIK-1.1. Bribupaer | 3naer ocobenHoctu | JlaboparopHas pabota Bompoc Ha
OKCHEPUMEHTAIBHBIE U | 3JEKTPOau(Hy3HOHHBIX sk3amene 1-4
pacyeTHO-TEOPETHYECKHE | MPOLIECCOB B HOHHBIX
METO/IbI pelieHus | MPOBOJIHHUKAX.
MOCTaBJIIEHHOM  3a/1aud, | YMeeT 3KcrepuMeHTtanbHo | JlabopatopHas paboTa -
UCHONB3Ys JOCTIDKEHHA | ONpenenTh
1 | coBpemeHHOU anekrpoauddy3noHHBIC
XMMHUYECKOH HAayKH, M | XapaKTEPUCTHKHA HOHHBIX
UCXOIS U3 MMEIOLIUXCS, | TIPOBOJIHHUKOB.
MaTepHalbHbIX, Brangeet ocHOoBHEIMHE | JIaboparopHas padota Bonpoc Ha
MH()OPMALIMOHHBIX U | MOHSITUSAMU u | Tect JK3aMeHe 5, 6
BPEMEHHBIX PECYPCOB. TEPMHHOJIOTHEN B 00JIACTH
HMOHHBIX TPOBOJIHUKOB.
3Haer ocHOBHEIe | JlabopatopHas paboTa Bormpoc Ha
3aKOHOMEPHOCTHU sKk3amene 3, 4
mepeHoca 3apsijia U Macchl
WIIK-1.2.  Hcnome3yeT | B HOHHBIX MPOBOJHHUKAX.
coBpeMeHHOe  (u3mKo- | YMeer ucmnons3oBath | Jlaboparopnas pabota -
XHUMHUYECKOE COBpPEMEHHOE ¢busuko-
obopymoBanue JUTSL | XHMHYECKOE
MOTy4eHHS u | obopynoBaHue JUIst
2 | uHTEpHpeTaNUU HCCIICIOBaHHS
JIOCTOBEPHBIX anekTpo A} hy3HOHHBIX
pe3yJIbTaToB CBOWCTB HMOHHBIX
MCCIIEIOBaHUS B | IPOBOJIHUKOB.
BBIOpaHHON obnacti | Buameer Teoperuueckumu | JlaGoparopHas pabora Bonpoc Ha
XUMHUH. MpeCTaBICHUSIMU 0 sK3ameHne 7, 16
MeXaHU3Max mepeHoca
HOHOB B CHHTETHYECKHX
HMOHOOOMEHHUKAX.
WIIK-3.1. AHanu3upyeT U | 3HaeT ocobenHoctu | JlaboparopHas pabota Bormpoc Ha
3 | oboburaer  pe3ynbTaThl | HepeHoca 3apsaa u Maccel | Tect sK3amene 7-9
MHPOPMATMOHHOTO B MOHHBIX ITPOBOJTHUKAX.




MOMCKa 10  TEMaTHKe | YMmeer npoBoauTh | JlaboparopHas paboTa
HCCIIEIOBaHNS B | KPUTHYECKUI aHaIIH3
BBIOpaHHON 00acTi | pe3yabTaToB

XUMUH. 9KCTIEPUMEHTAIIBHBIX
UCCIIEI0OBaHUI
3IIEKTPOTPAHCIIOPTHBIX
XapaKTEePUCTHK
MOHIIOJINMEPOB.

Bnameer  cmocobHocThIO | JlaGopaTopHas pabora
0000maTe pe3yabTaTh
HHPOPMALHOHHOTO
MOKCKA o
1 dy3HoHHBIM u
AMEKTPOIPOBOISIIIIM
CBOMCTBaM
HOHOOOMEHHHKOB.

3Haer obmactu Bormpoc Ha
MPUMEHCHHUS MOHHBIX sK3aMeHe |
MIPOBOJIHUKOB.

Vmeer untepnperuposats | JlaGoparopHas paGoTa
HOJTyYCHHbIE
IKCIICPUMCHTAIbHBIC
pe3yibTaThI u
(hopmynupoBaTh
3aKTIOYEHHST W BBIBOJBI C
HCIIONTb30BaHUEM
JIMTEPATYPHBIX JaHHBIX.

HIIK-3.2. OreHuBaeT
[IE€PCIEKTUBEI
MPAKTUYECKOTO
MPUMEHEHHS PE3YILTATOB
HUP wu HHUOKP wu

NpOJODKeHUsT paboT B
INEKTPOXUMHUH 170)07
CME)XHBIX HayKax.

Brnageer wHaBeikamu 1o | JlaGopatopnas pabota -
pe3yabTaTamMm
SKCIIEPUMEHTATBEHBIX
WCCIICIOBAaHUN OICHUBATH
MIEPCICKTHBEI
MPaKTUIECKOTO
HCTIOJIb30BaHUS
MOHOOOMEHHHUKOB.

TunoBblie KOHTPOJIbHbIE 32JaHUSI MJIH HHbIE MaTepUAJIbl, HeOOX0AMMBbIE VIl OLIEHKH
3HAHMIi, YMeHMii, HABBIKOB U (MJ1H) ONBITA AeATEIbHOCTH, XaPAKTEPU3YIOLIUX 3TANbI
(hopMHpoBaHUsI KOMIIETEHIUI B polecce OCBOEHNsI 00pa30BaTeIbHOI NPOrPaMMbI

Bonpocsl k yetHomy onpocy no Teme 1 «IloTrok Bemecrsa. MHoroodpa3sue siBJieHuid
MepeHoca

=

Kakue moToku MOTyT BO3HUKATh B MEMOpPAHHBIX CHCTEMaXx?
2. Kakx Ha3pIBaloTCS MpoIEcChl TEpeHoca O] JCHCTBHEM TpaJMCHTa KOHIICHTPAIUN
BerecTna’?

3. Kakne moTokH BEI3BIBAET TpaAuCHT KOHICHTpaIun ,Z[aBJ'IeHI/If{?
4. KakoB MeXaHM3M MEPEHOCA PACTBOPHUTENS BO BHEITHEM JIEKTPHUECKOM ToJe?
5. B dgewm 3akimrovaeTcst yCJI0oBUE JIEKTPOHEUTPATHHOCTH?

Bonpocs! kK ycTHOMY onpocy 1o Teme 2 «/[BikeHHe HOHOB B JIEKTPUYECKOM M0JIe)

Kak paccunraTh aOCONMIOTHYIO CKOPOCTh JBM)KEHUS HOHA?

Kak onpenensiercs ynenpHas 3J1I€KTPONPOBOIHOCT HOHHBIX TPOBOJHUKOB?

Ot kakux (aKTOPOB 3aBUCHUT yIEJIbHAs JIEKTPOIPOBOIHOCTh HOHHBIX MPOBOAHUKOB?
Kak cBs3anbl Mexay co0oil ynenbHas U 9KBUBAJICHTHAs 3JIEKTPOIPOBOJHOCTH MOHHBIX
IIPOBOJAHUKOB?

5. Kak onpenenuts uyncia nepeHoca HOHOB?

el N =




Bonpocel k ycTHOMY onipocy 1o Teme 3 «/Iud¢y3usi B HOHHBIX NPOBOAHUKAX)

1. B xakux ycioBusX BeIojHseTcs | 3akon duka?

Kakue mapamerpsl CBsI3bIBaeT MEXKAY co00i 2 3akoH Duka?

3. Uro oOmero m B 4YeM pa3iMuyue MEXKIY O3JICKTPOIPOBOJHOCTHIO W AU Y3MOHHON
IPOHULIAEMOCTBIO?

B kakux eqununax uamepsercs kodddumuent quddyun?

5. Yro takoe nudy3nOHHBIN MOTEHIHAI?

N

&

Tect Nel no Teme 4 «aexrponnddysusny

1. IlpuunHO# BO3ZHUKHOBEHUS MPEAETHHOIO COCTOSHUS B 3JIEKTPOMEMOPAHHOM CUCTEME SIBIISICTCS:
PasHbvle YUCa NepeHoca UOHO8 8 pacmeope U Mmemopane
PA3HAsL KOHYEHMPAYusi pacmeopa no obe cmopoHvl MemMOpaHvl
2. IlpuuuHON BO3pacTaHHWs TOKA BHIIIE MPEACTHHOTO B AJIEKTPOMEMOpAHHON CHCTEME
SABJISICTCSL:
CeneKmu8HOCMb MeMOPaHbL
conpomuenerue MemopaHul
Kamanumuyeckoe oelcmaue QYHKYUOHALbHIX 2PYNN
3. Kak wu3MmeHsieTcss mnpelenbHbIi TOK € YBEJIMYEHHWEM KOHIIEHTPAlUW pacTBopa B
AIIEKTpOMEMOpaHHOM cucteme?
Veen1uyusaemcs
YyMeHbuaemcs
He U3MeHsemcs
4. TommuHa mudy3nOHHOTO CII0ST 3aBUCHT OT:
0OMEHHOU eMKOCIU MeMOPaHbl
2UOPOOUHAMUYECKO20 PeAHCUMA 8 cucmeme
memnepamypbul pacmeopa
5. Jlns pacueTa BETUYMHBI IPEJEIIBHOTO TOKA UCIIOJIb3YETCsl ypaBHEHUE:
QDuxa
Iupca
Hepncma

KouTtpoJibHbIe BONPOCHI K J1a00paTOPHBLIM padoTam

Jlabopamopnas paboma Nol-2

Kak onpenenuts yaenpHyI0 3JI€KTPOIPOBOIHOCTE MEMOpaHbl?

Kakue nuddy3nonnsie xapakTepucTUKH MEMOpPaH BbI 3HaeTe?

Kakue cymiecTBytoT MeTObI OnpeaeneHus 1udpdy3noHHON TPOHULIAEMOCTH MeMOpaH?
Kak n3mMepsiroT 4ricia nmepeHoca MOHOB B pacTBOpe M B MeMOpaHe?

b

Jlabopamopnas paboma Ne3-4

1. Yto Takoe KOHIIEHTpaIlMOHHAs TOJspU3alys B MeMOpaHHOH crcTeMe?

2. 3anumute ypaBHenwue [lupca mis npenensHoro Anuddy3noHHOTO TOKA.

3 UeM OTIIMYAIOTCS MOISPU3AIMOHHBIE KPUBBIE SJIEKTPOTHON U IIEKTPOMEMOPAHHOMN
CUCTEMBI?

4. Kakue comnpsiokeHHbIE () PEeKThI KOHIIEHTPAIMOHHON TOSPU3AIIH POSIBISIOTCS B
3JIEKTPOMEMOpaHHOU crucTeMe?

3ayeTHO-IK3aMEeHALMOHHBbIE MAaTepHaJbl Js NMPOMEKYTOYHOIl  aTTecTaluH
(3x3ameH/3a4eT)

1. Cnucok éonpocoe onsa noozomoexku K 3auemy

1. Krnaccudukaius MeMOpaHHBIX CUCTEM.



OcHoBHble noHATHSA. [T0oTOK BenecTBa. Y cioBHE JIEKTPOHEUTPAIIBHOCTH.
YpaBHeHHE MaTepUaIbHOro OaaHca.
3akonsl Oma u dapajess TPUMEHUTENBHO K MPOBOAHUKAM BTOPOTO poja.
BHenrnue cuibl B MPOBOAHUKAX BTOPOTO pPoja.
MHoroo0pasue siBlIeHHu epeHoca.
OpUKIIMOHHAS MOJIEb B3aUMOJIEHCTBHUS TOTOKOB.
Pa3BuTHe cun TpeHUs U UX KOJIMYECTBEHHAs OLICHKA.
JIBuKeHre HOHOB B JIEKTPUYECKOM II0JIE.
. YienpHas ¥ SKBUBAJIEHTHAs 3JIEKTPOIPOBOIHOCTD, YHCIIA [IEPEHOCA HOHOB.
. duddy3us B npoBogHHUKAaX BTOpPOro pojaa. 3akoHsl duka.
. Camogunddysus nonon. Ypasuenue Hepucra-DitHmTeiina.
. Onektpuueckas cwia qmuddy3uu. Jnuddy3noHHbi moTeHIral.
. Onexrpoauddy3MOHHBII TEPEHOC B PACTBOPAX COJIH.
. YpaBuenue HepHcra-Ilmanka.
. TepMoiMHaMyKa HEpPaBHOBECHBIX IPOLIECCOB JUIsl OINMCAHUS SBJICHUHM IepeHoca B
MPOBOJAHHUKAX BTOPOTO PoAa.

CoNoOR~WN

Tl e Y N SE S T
OO~ WNEO

Kpurtepuu onenuBanus pe3yibTaToB 00y4eHHs

KpI/ITepI/II/I OLICHUBAHMU 110 3a4CTY:

- OHEHKa <«Ga4YTeHO»: CTYACHT BJIAACCT TCOPETHYCCKUMH 3HAHUAMHU 110 JaHHOMY
pa3acity, 3Ha€T OCHOBHBIC 3daKOHOMCPHOCTH IIEPCHOCA 3apsi/ida U MAaCChl B HOHHBIX ITPOBOJHUKAX,
A0IIYCKacT HC3HAYUTCIIbHBIC OIHI/I6KI/I; CTYACHT YMCET IMpaBUJILHO 00BIACHITE
SKCHICPUMCHTAJIBHBIC JaHHBIC C IPUMCHCHHUEM TCOPECTHUICCKUX HpeILCTaBJIeHI/If/'I.

- OICHKa «HE€ 3a4YTEHO»: MaTrcprua]l HE YCBOCH HWJIM YCBOCH 4YaCTH4YHO, CTYICHT
3aTPYyAHACTCA B OIIMCAaHHUU SIBIICHHI NNEpEeHOCa B MOHHBIX MNPOBOJHUKAX, HC MOXCT IMPUBCCTU
MMPUMCEPHI, 3aTPYAHACTCS B UCIIOJIb30BAHUUN 0azoBoi TCPMUHOJIOTUH.

OneHoUHBIE CpencTBA Ui HMHBAJIHIOB W JIMII C OTPAaHUYEHHBIMH BO3MOKHOCTSIMHU
3/10pOBbsI BBHIOUPAIOTCS C YUETOM UX WHAMBUIYAIbHBIX CUXO()U3NYECKHX OCOOCHHOCTEH.

— NpW HEOOXOAMMOCTH WHBAJIHAAM H JIMIAM C OTPAaHWYEHHBIMH BO3MOXHOCTSIMHU
3JI0pOBbsI IPEIOCTABIISIETCS IOMOJIHUTENIbHOE BpeMs ISl IIOJTOTOBKM OTBETA Ha K3aMEHE;

— TIpH TIPOBEJICHUH TPOLIEAYPHI OIICHUBAHUS PE3yIbTATOB O0yUSHHSI MHBAIUIOB H JIUI] C
OTrPaHUYEHHBIMU BO3MOXHOCTSIMU 3/10pOBbs MPETYCMAaTPUBAETCS MCIIOJIb30BaHUE TEXHUYECKUX
CpeACTB, HEOOXOIMMBIX UM B CBSI3U C X WHAWBHUIYAITbHBIMA 0COOCHHOCTSIMH,

— IIpU HEOOXOAUMOCTH AJIs1 00YHarOIUXCs ¢ OTPAHUYEHHBIMU BO3MOKHOCTSIMH 37I0POBbS
U WHBAIUAOB TIPOIEypa OIICHWBAHUS pE3yNbTaTOB OOyUYEHHs 110 JWUCIUILUTUHE MOXKET
IPOBOJUTHCS B HECKOJIBKO ATAIOB.

[Iponienypa orneHMBaHUsI Pe3yJlbTATOB OOYUYEHHs] WHBAIHUIOB W JIUI] C OTPAHUYCHHBIMU
BO3MOXHOCTSIMM 3JI0POBbsSI II0 JUCHUIUIMHE (MOJIYJIO) MpeaycMaTpuBaeT IpeloCTaBIeHUE
uHpopManuu B (opMax, aTaNTHPOBAHHBIX K OTPAHHUYCHHSIM WX 3J0POBBS U BOCIPHSITHS
uHpOpMaLUu:

J171st TUTT C HApYIICHUSIMH 3PEHHS:

— B I1€4aTHOW (hopMe YBEIUYEHHBIM HIPUPTOM,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

JInst an ¢ HapyIeHUs MM CITyXa:

— B I1e4aTHoM (opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JUist a1 ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO anmapaTra:

— B IIe4aTHOM opme,

— B (hopMe 3IIEKTPOHHOTO TOKYMEHTA.

JIaHHBIN TNepeyeHb MOXET OBbITh KOHKPETH3MPOBAH B 3aBUCHUMOCTH OT KOHTHHI€HTA
o0yJaromuxcs.



5. IlepedeHnb y4eOHOI JuTepaTypbl, HHGOPMALHOHHBIX PECYPCOB U TEXHOJIOTHH
5.1. YueOHasi auTeparypa

1. Kononenko H.A., Jlemuna O.A., Jlo3a H.B., ®amuna 1.B., [llkupckas C.A.

MemMmOpaHHas JJIEKTpOXUMUSL: yueOHOe TTocodue. 2-e 3., uctp. u gomn. Kpacuoxgap,
Ky6I'VY, 2017. 290 c.

2. Hamacku Bb.b., [Tetpuii O.A., Hupmuna I'.A. DnexTpoxumus: yaeOHOE TOCOOUe st
CTYACHTOB, 00YUaIOIIKXCs 10 HANIPABICHUIO MOArOTOBKH «XuMus». Cno.: Jlans. 2015. 2
wt. (0.04). https://e.lanbook.com/book/58166#authors

3. I'mycun H.II., Kononmenko H.A. DnexTrpomaccomepeHOC B HOHHBIX IPOBOJHUKAX:
Yuebnoe mnocobue. Kpacnomap, KyOoI'Y, 2014. 87 c. Mecto xpaHeHus Kadeapa
¢uznueckoit xumuu Kyol'y.

5.2. llepuoanyeckas JuTepaTypa

1. Ycenexu XUMUM - pOCCUACKUN HAYYHBIN )KYpHAJ, MyOJIMKYIOMNNA 0030pHBIE CTaThH 110
aKTyaJbHbBIM ITPOOJIEMaM XUMHUU U CMEXHBIX HaYK.

2. DJNEKTpOXUMHS — OIMH U3 KPYMHEHIIUX POCCHMCKUX HAYYHBIX >KypHAJIOB,
OTPKAIOIIUX OCHOBHBIE JOCTHXKEHMsS B 0O0JACTH 3JIEKTPOXMMHUH, NYOIUKYIOIIUH paboOThI,
IIOCBAILEHHBIE AKTyaJIbHBIM BOIIPOCAM JIEKTPOXUMUMU.

3. MemOpanbl U MeMOpaHHBIE TEXHOJIOTMM - POCCUMCKMN HaydHbIH JKypHal,
NyONMKYIOIIUKA CTAaThU IO OCHOBHBIM IpoOJeMaM IOJyYEHUs U HCCIEeOBaHUS MeMOpaH u
Pa3sBUTHSL BAXHEHUIINX HAIIPABJICHUH MEMOpaHHbIX TEXHOJIOTHH.

4. XKypnan ¢usnyeckod XUMHH — OJUH W3 KPYMHEUIIMX POCCHMCKHX HAyYHBIX
KYPHAJIOB, OTPAKAIOUIMX OCHOBHBIC HANpAaBJICHUS PA3BUTUS XUMMHU, IMYOJIMKYIOIIUNA paboOTHI,
MOCBSIIEHHBIE aKTyaJIbHBIM OOIIKMM BOIIPOCaM XUMHH U IpobOiieMaM, BO3HUKAIOIIMM Ha CTBhIKE
Pa3IMYHBIX PA3JEeIOB XUMHUH, & TAK)KE HA TPAHULIAX XUMHUHU U CMEKHBIX C HEW HAYK.

5.3. UnTepHeT-pecypcbl, B TOM 4YHCJie COBpeMeHHbIe NpodeccHoHAIbHbIE 0a3bl
JAHHBIX U I/IH(l)OpMaI[I/IOHHbIe CIIPaBOYHbIC CUCTEMbI
DJ1eKTPOHHO-0ubMoTeuHbIe cucTemMbl (IBC):
1. DBC «OPAUT» https://urait.ru/
2. DBC «YHUBEPCUTETCKA S BUBJINOTEKA OHJIAMH» www.biblioclub.ru
3. DBC «BOOK.ru» https://www.book.ru
4. OBC «ZNANIUM.COM» www.znanium.com
5. OBC «JIAHb» https://e.lanbook.com
IIpodeccuonanbHbie 0a3bl TaAHHBIX:
Web of Science (WoS) http://webofscience.com/
Scopus http://www.scopus.com/
ScienceDirect www.sciencedirect.com
Kypuanst nuznarenscrea Wiley https://onlinelibrary.wiley.com/
Hayunast anekrponnas oudnuorexa (HOB) http://www.elibrary.ru/
6. IloaHOTEKCTOBBIE apXUBBI BEAYIIUX 3allaJHbIX HayYHbIX )KypHaAJIOB Ha Poccuiickoit
iatdopme HaydHbIX KypHatoB HOUKOH http://archive.neicon.ru
7. HaumonanmpHass »yeKTpoHHas OuOnnoTeka (AOCTYm K DJIEKTPOHHOW OuOnmoTeke
nuccepraiuii Poccuiickoit rocynapcreennoi oubmuorexu (PI'B) https://rusneb.ru/
8. Dmnexrponnas koymekmus Oxchopackoro Poccutickoro ®onna
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/

agkrwnE
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13. Springer eBooks: https://link.springer.com/

Pecypcobl cBOOOIHOTO J0CTYyNA:

1. AmMepuKaHCKas naTeHTHas 0a3a qaHHbBIX hitp://www.uspto.gov/patft/

2. TlomHble TEKCTHI KaHAJICKKUX JauccepTanmid hitp://www.nlc-bnc.ca/thesescanada/

3. KubepJlenunka (http://cyberleninka.ru/);

4. HWnadopmanuronnas cuctema "EquHoe okHO T0CTyIma K oOpa3oBaTeabHBIM pecypcam’
http://window.edu.ru/;

5. EnwmHas kosuteknus nudpoBsIx 00pa3oBareIbHBIX pecypcos http://school-
collection.edu.ru/ .

CoOcTBeHHBbIE YJIEKTPOHHBIE 00pa3oBaTe/ibHbIe H HH(POPMAIIMOHHBbIE PeCYPChI
KyoI'y:

1. Cpena moayibpHOTO AuHamMuueckoro oOyuenwus http://moodle.kubsu.ru

2. baza yueOHBIX MJIaHOB, Y4€OHO-METOAUYECKUX KOMILIEKCOB, IyOJIMKALUNA U
koH(pepenmumii http://mschool.kubsu.ru/

3. bubnmorexa nHHOpMAIIMOHHBIX pecypcoB Kadeapbl nHHOPMAITHOHHBIX
oOpa3oBaTelbHbIX TexHOMOrHi http://mschool.kubsu.ru;

4. DnexTpoHHbI apxuB qokymeHToB KyoI'Y _http://docspace.kubsu.ru/

6. Meroauyeckue yKa3zaHuUsl Jisl OOYYAlOIIMXCS IO OCBOEHHMIO JUCHMILIMHBI
(Mmonxy.Jist)

YcnemHoe u3ydyeHue TUCHUIUTUHBL «JIeKTpoaudy3nOHHbBIE MPOIIECCHl B MEMOPAaHHBIX
cucTeMax» TpeOyeT OT CTYJCHTOB PETYJSPHOTO TOCEIIEHHUS JIKIHH, BBIOJHEHHUS TECTOBBIX
MIPOBEPOYHBIX PaOOT, BHIIOJIHEHHUS U 3aIIUTHI 1a00paTOPHBIX pabOT, 03HAKOMIICHUSI ¢ OCHOBHOM
Y JTONOJIHUTEIbHON PEKOMEHIYEMOM JIUTEPATYPOU.

ITpy 1OArOTOBKE K JEKIIMOHHOMY 3aHATHIO CTYJIEHTaM PEKOMEH/1yeTCs:

1) mpocMOTpeTh 3amuch TPEAbIIYNIeH JEeKIUH W BOCCTAHOBUTH B TAMSITH paHee
W3YYEHHBII MaTepHai;

2) Gersyio MPOCMOTPETh MAaTEpUaN MPEACTOSANICH JICKIHH, C LENIbI0 JIYYIIEro YCBOCHHUS
HOBOT'0 MaTepuana,

3) caMOCTOSITEIBHO MPOPadOTaTh OTIENbHBIE (PPArMEHTHI TEMbI MPOILION JICKIMHU, €CIN
3TO HEOOXOMMO.

[Ipy KOHCHEKTHPOBAHWW JIEKIIMOHHOTO MaTephalia CTYJICHTaM HYKHO CTPEMHUTHCS
KpaTKo, CXEMaTU4HO, MOCJIEN0BATENbHO U JIOTUYHO (PUKCHPOBATH OCHOBHBIE IOJIOKEHHUS,
BBIBOIBI, 0000IIeHNS U (POPMYIMPOBKH, HE TBITASICh 3alMCaTh BECh MPEMOAaBaEMbId MaTepHa
JIOCJIOBHO.

[Tpu TOATOTOBKE K 1a00PATOPHOMY 3aHITHIO PEKOMEHJIYETCSI:

1) BHMMaTENbHO HU3YYHTh MAaTEpPHAT TPEICTOSIIEH pPabOThl M COCTaBUTH IUIAH e
BBITTOJTHEHYS,

2) yaenuTh MOBBIICHHOE BHUMAaHUE SKCIEPUMEHTAIBHBIM OCOOCHHOCTSIM MPECTOSIIEH
paboThI (UCTOIB3YEMBIM PEAKTHBAM U 000PYAOBAHUIO, @ TAKKE TEXHUKE padOThI C HUMH);

BeimonuaTe nabopaTopHylo paboTy HEOO0XOAMMO aKKypaTHO M IOCIEI0BaTeIbHO,
OTpakasi BCE €€ OCHOBHBIE JTambl B Ja0OpaTOpHOM >KypHaie. [l ycrmemrHoW 3aIiuThI
nabopaTopHOil pPabOThl HEOOXOIUMO THIATENBHO HW3YYUTh JIEKIMOHHBIH U, €CIU 3TO
HE00XO0IMMO, JOTOTHUTEIBHBIN TEOPETHUECKUI MaTepral Mo TeMe paboThI, a TAK)KE IPAaBUIHHO
3aMOJIHUTH JIa0OPAaTOPHBIA KYpHAJ, CJlieNaB BCe HEOOXOTUMBIE PacdyeThl M CHOPMYIHPOBAB
BBIBO/JIbI 110 MpOieTIaHHON padoTe.

Brimonnenue nabopaTopHbIx padoT

JlaGopaTopHble pabOThI BHITOJHAIOTCS OO0YYaIONTMUMHUCS B MaJIbIX rpymmax (0O0bIYHO 2-3
yejoBeka). B Hauvane Kypca MpOBOAWTCS HMHCTPYKTAaX IO TEXHHUKE OE30MacHOCTH pPabOThHI B
XUMUYECKOW JabopaTopuu U COCTaBIsieTCs TpaduK BBITIOJHEHUS J1A0OPATOPHBIX PabOT.
Brimonnenue nabopaTopHoii pabOThI BKIIOYAET B ¢e0sI CIETYIOIINE ITAlbI:



https://link.springer.com/
http://www.uspto.gov/patft/
http://www.nlc-bnc.ca/thesescanada/
http://cyberleninka.ru/
http://window.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://moodle.kubsu.ru/
http://mschool.kubsu.ru/
http://mschool.kubsu.ru/
http://docspace.kubsu.ru/

1) moAroTOBUTENBHBIN 3TAl (CAaMOCTOSATENBbHAS paboTa CTYJICHTOB);

2) moay4yeHHe JOIMyCKa K BBIINOJHEHUIO SKCIEPUMEHTAIBHOM 4YacTu JabopaTopHON
paboThI (KOHTAaKTHAs paboTa ¢ IMpenogaBaTeiaeM Kax a0l Majioi rpymimsl);

3) BBINOJHEHHE AKCIEPUMEHTAIbHOW 4YacTH JlabopaTOpHOW padOThl MOJ KOHTPOJIEM
IperoiaBaTeds;

4) aHaM3 MOJIYUYEHHBIX PE3yNbTAaTOB, (POPMYIHPOBKA BHIBOJA U MOJATOTOBKA K 3aIHUTE
n1abopaTopHOil paboOTHI (MOXKET BBIIMOJIHATHCS KaK CAaMOCTOSTENbHAs padoTa CTYACHTA 10Ma, WIH
MOJI KOHTPOJIEM IIpernojaBaTelisi B TEUCHUE BPEMEHH, BBIACIECHHOTO Ha Ja0opaTOpHbIE pabOThI
WIH B X0JI¢ THOW KOHTAKTHOU PabOTHI C MPErno/iaBaTesieM);

5) 3amuTa 1abopaTopHOit pabOThI (KOHTAKTHAs paboTa C MPErnoaaBaTeIeM).

[Tocne BBIMOTHEHUS BCEX 3TUX ITAIOB JIAbopaTopHast paboTa CUNTAETCS BHIITOJTHEHHOM.

IloaroroBuTEIBLHBIN dTAN

[lepen 3aHsTHEeM OOydYarOIMMCS HEOOXOAMMO TOATOTOBHUTCS K  BBIOJHEHHUIO
nabopatopHoii  paboThl. Teoperudeckas MOArOTOBKA HEOOXOAWMMa Uil MPOBEICHHS
HKCIIEPUMEHTA U JOJDKHA MPOBOAMUTHCS OOYUYAIOMIMMUCS B MOPSAKE CAMOCTOSTEILHONW PaOOTHI.
Ee crnenyer HaumHaTh BHUMATEIbHBIM pa300OpOM PYKOBOJACTBA K JabopaTopHOil pabote.
Teoperudeckass TOArOTOBKA 3aBEPINACTCS IPEIBAPUTEIBHBIM COCTABJICHHEM OTYeTa B
71a00paTOPHOM KYpHAJIE CO CICIYIOIIUM ITOPSIKOM 3aIuCeii:

Ha3zBanue paboThbI.

Iens paboThI.

ObopynoBanue.

Xon pa®OThI, KOTOPBIi B TOM YHCIIC BKJIIOYACT PUCYHKH, CXEMbI, TAOJIHUIIbI, OCHOBHbBIE
GopMyIBl Ul ONpENCICHUsS] BEIMYMH, a TAKXKE pacueTHbIe (QOPMYJbl Ui OIpEICICHHS
HOTPEITHOCTEH H3MEPSIEMBIX BEJINYMH.

IMosyyenue qonycka K BbINOJHEHHIO IKCIIEPUMEHTATBLHON YacTH J1a0opaTopHOii
padoThI

[Ipucrynas k nmabopaTopHbIM paboTaM, HEOOXOAUMO IMOJIYYUTh Yy JabOpaHTa MpPUOOPHL,
TpeOyeMmble il BBINMOJHEHUs paboThl. Pa3oOpaThcsi B Ha3HAYEHMHM MaTepUAIOB, XMMHUYECKOU
MOoCyahbl, HpI/I60pOB n HpHHaHHe)I(HOCTeﬁ B COOTBCTCTBHH C HX TCEXHHYCCKHMMH JaHHBIMH.
[Tony4uuTh OMYCK K BBIMOJIHEHUIO JaOOpaTOpHOI paboThl y mpenojasareis. JJomycK cTyIeHTbI
HOTYy4aloT B pe3yabTaTe YCTHOTO OIpOca NPENoAaBaTeIeM O TOPAAKE BBINOIHEHHS
HKCIEPUMEHTA, NIPEyCMOTPEHHOI'0 IaHHOH JIabOpaTOpHON pabOTOM.

BrinosHeHue IKCNIEPUMEHTAIBLHOM YacTH J1a00PaTOPHOii padoThI MOl KOHTPOJIEM
npenoaaBarteJis

3areM oOyu4arouiyecsl BBHIOJIHAIOT 3KCIIEPUMEHTANBHBIN 3Tan J1abopaToOpHO paboThI, B
X0JIe KOTOPOTO 3alMChIBAIOTCS BCE M3MEPEHHBbIE BEIUYMHBI C 00s3aTENbHBIM yKa3aHHEM HX
pa3MepHOCTH B J1a0OpaTOpHbIA XypHan. He nomyckaercsi HCIOIb30BaHHE YePHOBHKOB I
3alHCH IKCIEPUMEHTAJIbHBIX JAAHHBIX, 3aIMCh KAPAHIAILIOM M HHbIE CIOCOOBI, JAal0liMe
BO3MOKHOCTh KOPPEKTHPOBKH MOJIyYeHHBIX Pe3yJbTaToB. B ciydae, ecim B METOINYIECKHX
yKa3aHUsAX K JabopaTopHoil paloTe mpeIoKeHbl TaONMMIbl MM [Aa0JI0H AN 3almucH
OKCTIEPUMEHTAIBHBIX JAHHBIX, TO 3aIlOJHSIOTCS ITH TAaOJNWIBI WM IabioH. B wHOM ciyuae
3aIMCh 3KCIIEPUMEHTABHBIX JaHHBIX JI€TaeTCs CTYJIEHTOM B POU3BOJIBHOM (hopme.

[To oxOHYaHWHM BBIMTOJHEHUS YKCIIEPUMEHTA CTYIEHTHI JIOJDKHBI IPHBECTH CBOE pabouee
MECTO B MOPAZOK U BBIMBITh HCIOJIB3yEMYIO XUMUYECKYI0 nocyny. Ilocie sToro pabouee mecto
ClaeTcsl INpeNnoAaBaTeN0 WMiIM Ja0OpaHTy M B JIaOOpaTOpPHBIM JKypHaJl CTYIEHTa CTAaBUTCS
OTMETKAa O BBIMOJIHEHUHU SKCIEPHUMEHTAIBHOW YacTh J1abopaTopHO paboThl ¢ 00s3aTeNbHBIM
yKa3aHHEM JaThl €€ BBIIIOJIHEHHUS.

AHaJIu3 NOJIy4YeHHBIX Pe3y/IbTaTOB U (pOPMY.IHPOBKA BHIBO/IOB



Mo3keT BBIIOTHATHCS KaK CaMOCTOATEIbHAs paboTa CTy/IeHTa JOMa, WK M0 KOHTPOJIEM
IpenojaBaresisi B TeUeHHE BPEMEHH, BbIJICJICHHOTO Ha JabopaTopHble paboThl WM B X0JI€ HHON
KOHTaKTHOW paboThl ¢ mpenojaBateneM. CTYIEHTHI JTOJDKHBI BBHITIOJHHUTH BCE HEOOXOIUMBIC
pacueThl COIJIACHO METOJMYECKHM YKa3aHUSM K BBINOJIHEHUIO J1abopaTopHbIX paboT. B
71a00paTOPHOM KypHaJe HMPUBOAATCS BCE HEOOXOIMMBIE PACUYEThl C YKa3aHHUEM pPa3MEpPHOCTEH
MOJIyUEHHBIX BEJIMYUH, a TaKke Bce IpadUKM U PHUCYHKH B COOTBETCTBHHM C TpeOOBaHUs
71a00paTOPHOrO MPAKTUKYMA.

B cinyuae, ecnu B xo1e 1abopatopHOi pabOThl UMEET MECTO MPOTEKAHUE XMMHYECKHX
peakiuii, Bce OHU JOJDKHBI OBITh 3alMCaHbl B J1A0OPATOPHOM KypHAJIE B MOJICKYISPHOM,
MOJIHOM MOHHOM U COKPAIIEHHOM MOHHOM BUJIE.

Jlaree Ha OCHOBAHHH IMOJIYYCHHBIX PE3YJIbTATOB CTYACHTHI JOJIKHBI CHOPMYIUPOBATH U
3aMucaTh BBIBOJ, KOTOPBIM TOJKEH ObITh COTJIACOBAH C 3asBJICHHBIMU LENSAMU W/WIH 3a/lad4aMU
nabopaTopHoil paboThl. BpIBOA JOWKEH conepkaTb HEOOXOAUMYI0 KOJIMYECTBEHHYIO
uHpopMaIuto.

[Ipn moaroToBke K 3amuTe JAOOpaTopHOW pabOTBl HEOOXOIUMO OTBETHUTH HaA
MpeJIOKEHHbIE KOHTPOJbHBIE BOMPOCHI, KOTOpPbIE HMEIOTCS TOcie KaxkAoWh abopaTopHOi
paboter. Ocoboe BHUMaHHE B XOJ€ TEOPETUYECCKOW MOJTOTOBKH JOJKHO OBITH OOpaimieHo Ha
MOHMMaHUe (HU3UYECKON CYIIHOCTH Mpollecca(oB) H3IyYarOIIUXcs B Xoae paborel. s
CaMOKOHTpPOJII B KaXI0oi paboTe TMpUBENCHBI KOHTPOJIbHBIC BOMPOCH, Ha KOTOpPHIE
oOyuaromuiicst 00s3aH JaTh YeTKUE, PaBUIbHBIE OTBETHI.

3amuTa JabopaTopHoi padoThI

3amuTa 1a00opaTOPHBIX Pa0OT MPOUCXOAUT B BHJIe cOOECeOBaHNUS C MPENOoJaBaTeNIeM 110
nabopaTopHOM paboTe ¢ 00s13aTeNbHON MPOBEPKOM MpernoaBareseM JIadopaTopHOTo KypHala
cTyneHTa. J{ns ycmemHo#l 3amuThl J1a0opaTOpHOM pabOTHl CTYAEHT MOJDKEH MPEIOCTaBUTh
nabopaTOpHBIN KypHaJI, OGOPMIICHHBIH B COOTBETCTBUM C YCTAHOBJIEHHBIMHU TpPEeOOBAaHUSIMH,
BKJIIOUAsl HATHYME OTMETKU O BBITTOJIHEHUH HKCIIEPUMEHTAILHOM YacTu paboTel. B xone ycTHOM
Oecempl ¢ TperonaBaTesieM CTYACHT JOJDKEH MPOJAEMOHCTPHPOBATH 3HAaHWE IleNiell M 3amad
BBITIOJTHEHHON paboThl, 3aKOHOB, KOTOpBIE JIEKAaT B OCHOBE HAOMIOJaeMbIX B XOJ€ PabOThHI
SIBIICHUH, TTPOJIEMOHCTPUPOBATh YMCHHE aHATM3UPOBATH MOJYICHHYI0 WH(POPMAITUIO U JIENIaTh
Ha €€ OCHOBE BBHIBOJIBI. B 3TOM ciyuae B 1a0opaTOpHOM KypHalle Ha COOTBETCTBYIOIIEH paboTe
CTaBUTCS TTOMETKA «3a4TE€HOY», POCIHCH TPEIOIaBaTeNsl, IPUHSBIIETO pa0dOTy, W JaTa 3aIluThI
pabotsl. [Tocne aToro maboparopHas paboTa cuMTaeTcsi BHIIOTHEHHOW. JlomyckaeTcs 3aiura
1a00paTOPHBIX PabOT WHIAMBUAYAIBHO WM B COCTABE MAJIBIX TPYIIT O0YYAIOIIUXCS, COBMECTHO
BBITIOJTHSBIINX JAHHYIO paldoTy.

CamocTtosTenbHass paboTa Hapsy C ayJAUTOPHON MPEACTaBISAET OJHY W3 BaXKHEHIINX
dbopMm yuebHOro mporecca. CamocTosTenbHas paboTa — 3TO IUIaHUpyeMasi paboTa CTYACHTOB,
BBITTOJTHSIEMAsl TI0 3aJaHUI0 M TPH METOAWYECKOM PYKOBOJCTBE MperojaBaTelsi, HO 0e3 ero
HENocpeACTBeHHOTO Yydactus. CamocTosdTenbHas paboTa mpeAHa3HauYeHAa HE TOJIBKO s
OBJIAJICHUS TIPEJICTABICHHON AUCIUILIMHON, HO U JUIS JOPMHUPOBAHUS HABBIKOB PabOTHI BOOOIIIE,
B yueOHOH, Hay4YHOH, MPOodecCHOHATBHON NEATENbHOCTH, CIIOCOOHOCTH MPUHUMATh Ha ce0s
OTBETCTBEHHOCTh, CAMOCTOSITEIIBHO peliaTh BO3HHUKAIONIWE MPOOJIEMBI, HAXOIUTh MPAaBUILHBIC
peIIeHus U T.1I.

B ocBoeHWW NUCIUTUIMHBI WHBAJTUAAMH W JIUIIAMH C OTPAaHUYCHHBIMU BO3MOKHOCTSIMH
3I0pOBbsl OONBINIOE 3HAYCHHE HMEET WHIWBHyalbHas y4deOHas paboTa (KOHCYIbTalluU) —
JIOTIOJTHUTEIFHOE pa3bsICHEHNE YIeOHOTO MaTepraia.

NuauBuayanbHple KOHCYIBTAIMM 1O TPEAMETY SBISIOTCS BaXHBIM  (DaKTOpOM,
CIOCOOCTBYIOLTUM MHIMBUIYaTN3allMU O0yYEHHsS] U YCTAaHOBJIEHUIO BOCIUTATENILHOTO KOHTAKTa
MEXIy TIpernojaBaTeieM W OOYJaloIIMMCS WHBAIUIOM WM JUIOM C OTPaHUYCHHBIMU
BO3MOXKHOCTSIMH 37I0POBBSI.

7. MaTrepuajibHO-TEXHUYECKOe o0ecredeHne 1o JUCHUIInHEe (MOAYII0)

HaumenoBanue CIICaJIbHbIX | OCHaHICHHOCTI) CIiCuaJIbHbIX | Hepequb JIMIOCH3HMOHHOI'O




MOMEILCHHI

MOMEILEHUI

MporpaMMHOTO obecrneueHus

VYuebubie ayIuTOpUU JUTSL
NPOBENICHUS 3aHATHH JICKLIMOHHOTO
THIIA

Mebenb: yaeOHas MeOeib
TexHIYEeCKHE CPECTBA OOyUECHHS:
9KpaH, MPOEKTOP, KOMIIBIOTEP

Microsoft Windows;
Microsoft Office

VueOHbIE aAyAUTOPUH st | Me6enb: yueOHas MeGerb Microsoft Windows;
MPOBEICHUS IPYIIIOBBIX u | Texumueckue cpenctsa ooyuenus: | Microsoft Office
HHIMBUIYAIBHBIX ~ KOHCYIBTAIMH, | 9KpaH, MPOEKTOP, KOMIBIOTED

TEKYILETO KOHTPOJIS u

MPOMEKYTOYHOM aTTECTAINH

VueOHbIE aAyAUTOPUH st | Me6enb: yueOHas MeGesb Microsoft Windows;

NpoBeJCHUsI J1TabOpaTOPHBIX pPadoT
(ayn. 345C)

Texuuueckue CpCacTBa O6y‘{eHI/I${2

MEepEeHOCHOE MYJIbTUMEIUHHOE
obopynoBanue (HOYTOYK,
MIPOEKTOD).

O6opynoBaHue:
CreUaIn3upoBaHHAs
nmabopaTopHass MeOenb  (CTOIBL,
CTYJNbsI, MKa(bl AT PEAKTHBOB H
obopynoBaHus, BBITSDKHBIC
mKadsel), CpPEeNCTBa  IOXKapHOI

0e30MaCHOCTH W OKa3aHUs IEepBOH
MEJIUIIMHCKOM TOMOIIIH,
XUMHYECKas nocyna U
o0opyoBaHue, CyMIWIBHBIN 1IKad,
Bechl jjabopaTopHbeie — | 1IT, BeChl
aHAJTUTHYEeCKHe — 2 T, TepMOCTaT
BO3AyIIHBINA — | 1T, noHomep-pH-
MeTp — 3 IIT, MEIIaJIKHd MarHUTHEIC
— 3 mT., W3MEpPUTEIh NMMHUTAHCA
E7-21 — 4 T, WCTOYHHMK TOKa
uMmnynbcHed  b5-50 — 3 i,
KOHITyKTOMETP - 1 T,
MYJIBTHMETPHI YHHBEPCaIbHBIE
HACTOJIbHBIE — 5 MIT; OTEHINOCTAT
AUTOLAB PGSTAT302; TIIK-3

IT., XUMWUYCCKUC PCAKTHUBEI.

Microsoft Office

Jns  camocTosTeNnbHOW — paboThl  OOydYarOUIMXCS  MPEAYCMOTPEHBbl  MOMEIIECHUS,
YKOMIUIEKTOBaHHBIE CHEIHMATIN3UPOBAHHON MeOebl0, OCHAIIEHHbIE KOMIBIOTEPHON TEXHUKOM C
BO3MOYKHOCTBIO MOJIKIIFOUEHUS K ceTu «VHTepHeT» M o0ecrnedeHneM JOCTyIa B 3JIEKTPOHHYIO

WH()OPMaAIMOHHO-00PA30BATENBHYIO CPE/ly YHUBEPCUTETA.

HaunmeHoBaHue moMeIeHuN 11
CaMOCTOSTEIIFHOU pabOTHI
00y4Jarmuxcs

OcHaIIIEHHOCTDb ITOMEIIEHUN I
CaMOCTOSTEIFHON pabOTHI
00yJaromuxcst

HepequL JIMIOCH3UOHHOI'O
MnporpaMMHOTO obecreueHus

TTomemnieHue it caMOCTOSATEIILHOMN
paboThl 00y4aroIUXCcs (YUTATBHBIH
3an HayuyHoii OnbmmoTexn)

Mebenn: yaeOHas mebeib
KoMmmnexr  cnenuann3upoBaHHON
MeOeH: KOMITBIOTEPHBIE CTOJBI
O6opynoBaHue: KOMITBIOTEepHAsI
TEXHUKA C IIOAKIIFOYCHUEM K
MHPOPMALMOHHO-
KOMMYHUKaIIMOHHOH
«lHTEpHET» W JOCTymOM B
JJIEKTPOHHYI0  MH(OpMannoHHO-
00pa3oBaTeNbHYIO cpeny
o0pa3oBaTeNbHOM  OpraHu3aluy,
BeO-KaMepbl, KOMMYHHKAIL[IOHHOE
obopynoBaHue, oOecTieunBaroIee
JOCTYI K  CeTH  HMHTEPHET
(poBoIHOE coeTMHEHNE u
OecrpoBOIHOE  COCIMHEHHWE  II0
texnoyoruu Wi-Fi)

CECTH

Microsoft Windows;
Microsoft Office

TTomemieHue i caMmoOCTOSATEIHLHOM

Mebenb: yaeOHas Mmebennb

Microsoft Windows;




paboTsl ooyuatomtuxcs (400c, 401c,
431c, 329c)

KoMmmekTr cnenuanuzupoBaHHON
MeOeln: KOMIBIOTEPHBIE CTOJIBI

Ob6opynoBanue: KOMIBIOTEpPHAS
TEXHHKA C TOAKIIOYEHHEM K
HHPOPMALTMOHHO-
KOMMYHHUKAIIUOHHOM
«lHTepHETY» W IOCTYyIIOM B
ANIEKTPOHHYI0  HH(OPMAIMOHHO-
00pazoBaTeNbHYIO cpeny
obpazoBaTenbHOI OpraHu3aIuH,
Be0-KaMepbl, KOMMYHHKAIIMOHHOEC
o0opynoBaHue, oOecIeYrBaroIee
JIOCTyI K ceTu HUHTEPHET
(mpoBomHOE COEqUHEHNE "
OecrpoBOIHOE  COEIWHEHHE — II0
texuomorud Wi-Fi)

CECTH

Microsoft Office




