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1 Heau u 3a7a4u M3y4YeHUs1 TUCUMILIUHBI (MOTYJIs1)

1.1 LHesb ocBOEHUS THCUUIIIMHBI
[lenb ocBOGHMS AUCHUIUIMHBI «DIEKTPOXUMUYECKAsi SHEPreTHKa» COCTOUT B (DOPMHUPOBAHUH Y
CTYZCHTOB 3HaHUI 00 OCHOBHBIX BHJaX AJIEKTPOXMMUYECKMX MCTOYHHMKOB TOKa M IpoIeccax,
IIPOTEKAIOIINX B MIEKTPOXUMUYECKUX HAKOIUTENAX SHEPTUH, BKIIFOYAsl TOIJIMBHBIE JIEMEHTHI

1.2 3agauu AUCHUIMHBI

B 3aga4uun yqe6H0171 JUCHUITIIMHBI <<9JICKTpOXI/IMI/I‘-IeCKaH SHEPIrCeTUKa» BXOJIUT:

- OBHAKOMHUTDH C OCHOBHBIMH BUJIAMHU SJICKTPOXUMUYCCKHUX HCTOYHHUKOB TOKAa U C OCHOBHBIMH KOH-
CTPYKIIMOHHBIMHA YaCTAMHA STYCUKHU TOILTMBHOI'O QJICMCHTA,;

- OBJIAACTb 3HAHUEM ITPOLUCCCOB, IMMPOTCKAOIIUX ITPU pa60Te TOIIJIMBHBIX 2JICMCHTOB, DJICKTPOXHU-
MHYCCKUX I'CHCPATOPOB;

- HAay4YUTb MNPOBCACHUIO BJICKTPOXHUMHYCCKHUX I/ISMepeHI/Iﬁ B JJICKTPOXUMHNYCCKUX HCTOUYHHKAX
TOKa € UCIIOJIb30BAHUEM COBPCMECHHBIX TCXHUYCCKUX CPCICTB.

1.3 MecTo AMCUMIIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

JuctummHa «DJIeKTPOXUMUYEeCcKash YJHEPreTHKa» OTHOCUTCS K 9acTd, (POPMUPYEMOH yJacTHH-
KaMu oOpa3oBarenbHBIX OTHOmIeHWH broka 1 "lucuunmumasl (Momynu)" pabodero y4eOHOTO
IUTaHA IPOrpaMMEbI OakanaBpuara npodib «Du3udeckass XUMUs» 110 HAPABICHUIO TTOITOTOBKU
04.03.01 Xumus. B pamkax qaHHOW NTUCHUILIMHBI Y CTYJICHTOB (DOPMUPYIOT 3HAHUSI, YMEHUS U
HAaBBIKH, KOTOPBIE OYJIyT 3aKPEIICHbI B XO/€ MPOXO0XKICHUSI TPOU3BOJACTBEHHON MPAKTHUKU, YTO
obecnieunT PopMHUPOBAHUE KOMIETEHIINI, HEOOXOIUMBIX ISl YCIIEITHON Hay4YHO-UCCIIe10BATENb-
CKOM JIeSITeTbHOCTH BBITYCKHUKOB. B COOTBETCTBUU ¢ pabo4nM y4EOHBIM IJIAHOM JUCIUILIMHA
n3ydaetcs Ha 4 Kypce. Bus mpoMexxyTOUHON aTTeCTaIluu: 3a4erT.

1.4 TpeGoBaHusi K pe3yJibTaTaM OCBOEHHUSI COJEP:KAHUS TUCIUITHHDI

W3ydyenne mnaHHON ydeOHOW MMCUMIUIMHBI HAlpaBlieHO Ha (opmupoBaHUEe y o0Oydaro-
IIAXCS CACTYIONIMX KOMITETCHIINH:

Kon u HanmeHoBaHue UHAMKaTOpa™ Pe3ynbraThl 00y4eHNS IO AUCIUTIIITHE

IK-5 cnoco0eH OCymEecTBIATh MOUCK M MEPBUYHYI0 00pabOTKy HaydYHOW M HAYYHO-TEXHHUYECKOH MHPOpMAINN
110 TIPEJUI0KEeHHOU TeMe

UIIK-5.1. OcyH_[eCTBJISIeT IIOUCK Haquofj 3HaeT 2/IeKTPOHHBIE Pecypchl U 0a3bl JaHHBIX HAyYHOW MH-

Y HayYHO-TEXHUYECKOW WH(OPMAIUU IO topmaruu
npexn TIOKEHHOM TeMe YMeeT 0CyIIECTBISITh TIOUCK U MIEPBHYHYIO 00paOOTKY Hay4-

HOI M HAYYHO-TEXHUYECKOM MH(pOopMauu B 00JIaCTU dIIEK-
NIIK-5.2. OcymecTBisieT BBIOOP U 0Opa- TpongnZecxoﬁ SHEPreTHKH top
OOTKy Hay4HOW M Hay4YHO-TEXHMYECKOM | BjageeT HaBbIKaMu IOKMCKa HAyYHOIl M HAy4HO-TCXHHYC-
I/IH(bOpMaI.II/II/I 8(Y) Hpel[HO)KeHHOﬁ TEMEC CKO¥ mH(pOpMAIK B 00JIaCTH JICKTPOXUMUICCKON YHEpre-
THKH, BKIIFOYasi MEKyHapO IHbIe 6a3bl JTaHHbIX

PesynbraTsl 00y4eHUs! AUCHUILUIMHE JOCTUTAIOTCS B paMKax OCYIIECTBICHHUS BCEX BUIOB
KOHTaKTHOM U CaMOCTOATEIbHON pabOThl 00YYarOIIMXCS B COOTBETCTBUU C YTBEPKICHHBIM yueO-
HBIM I1JIJAHOM.

WNuaukaTopbl JOCTUKEHHUSI KOMITETEHIIUI CUYNTAOTCS CPOPMUPOBAHHBIMU MIPHU JJOCTHXKE-
HUH COOTBETCTBYIOIIUX UM PE3YJIbTaTOB O0yUEHHS.



2. CTpyKTYypa M cojep:KaHue 1 CUHIINHbI

2.1 PacnpenesieHne TpyA0EMKOCTH JUCHHUILINHBI 110 BHAaM pador

O6m1ast Tpy10EMKOCTh TUCIUIUIMHBI COCTaBIsAeT 3 3a4. e11. (108 gacoB), uX pacnpeseieHne
10 BHJIaM paloT MPEACTaBICHO B TAOIUIIE.

Buj yueOHo# paboTh Bceero | Cemectpnl
4acoB ("4acwr)
3

KonTakTHasi padoTa, B TOM 4Hcie:
AynuTOpHBIe 3aHATHS (BCero): 60 60
3aHSITHUS JICKIIUOHHOI'O TUIIA 20 20
nabopaTopHbIC 3aHSITHUS 40 40
MIPAKTHUYECKHE 3aHATHS - -
CEMHHAPCKHE 3aHATHS
HNuast koHTaKTHas padoTa:
Kontpons camocrositenbaoi pabotsl (KCP) 4 4
[TpomexxyTounas arrectauus (MIKP) 0,2 0,2
CamocTosiTeibHAas paboTa, B TOM YHCJIe: 43,8 43,8
Odopmitenne 1a00paTOPHBIX padboOT 23.8 23,8
CaMOCTOSITeTbHOE N3YUYSHHE TEOPETUIECKOT0 MaTepuaa 20 20
[ToaroroBka Kk TekyuieMy KOHTPOJIIO
KonTpoJn: - -
HOI[FOTOBKa K DK3aMCHY - -
OO0mast Tpy10eMKOCTh yac. 108 108

B TOM YHCJIe KOHTAKTHAsA 64,2 64.2

padoTa

3a4. el 3 3

2.2 CTpyKTYypa IMCUMILTHHBI

Pacripenienenuie Bu1oB yueOHOM pabOTHI M UX TPYIOEMKOCTH I10 pa3jieiaM JTUCITUTUINHBI.
Paznenbl (TemMbl) TUCHUIUIMHBL, H3y4aeMbie B 8 ceMecTpe 4 kypca (ouHas opma oOydeHHS)

KomndgecTBo yacoB

Bueaynu-
Ne HaumenoBanue pa3zenoB (Tem) Aynurophas TOpHas
Bcero pabora
pabota
JI 13 JIP CPC
Ot BonbToBa cToba K TOIUIMBHBIM diieMeHTaM. OCHOBHBIE BUJIBI
1. XUMHUYECKUX UCTOUHUKOB TOKa. OOIINe OHATHS 00 DIIEKTPOXH- 34 8 - 16 10
MHYECKUX TeHepaTopax, MX KIacCUPHUKAINS
2. MoHHbIe TPOBOJHUKY M UX dJEKTPOXUMHUECKHE XapaKTePUCTHKH | 22 4 - 8 10
3 TepmoauHAMUKa M KHHETHKA 3JICKTPOXMMHUYICCKHIX IIPOLIECCOB B 2 4 i 8 10
JIEKTPOXMMHUYCCKHUX TCHEPaTOpax
4 TpeboBanws, IPEABABIICMBIC K OCHOBHBIM KOHCTPYKITHOHHBIM 2 4 i 3 10
YacTsIM SYCHKH TOIUIMBHOTO DJICMCHTA
HUTOI'O no pasdenam oucyuniurol 100 | 20 - 40 40
KonTtpons camocrostenproi padotel (KCP) 4
IIpomexyTounas arrecranust (MKP) 0,2
[ToAroToBKa K TEKYLIEMY KOHTPOJIO 3.8 3,8
OO0m1ast TPYAOSMKOCTb IO TUCIHIUTHHE 108 20 - 40 43,8

[Tpumeuanue: JI — nexuu, 113 — npaktuueckue 3anstus / cemunapsl, JIP — naboparopHble 3aHs-
tusi, CPC — camocrositensHast paboTa CTyZeHTa
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2.3 Conep:xanue pa3aeaoB (TeM) IHCHUILIMHBI:

2.3.1 3auAaTus JeKIUOHHOr0 THIIA

HaumenoBanue paszaena dopma TEKyIIero
Ne pasi Conepsxanue pazaena P ym
(TEMBI) KOHTPOJIS
1 2 3 4
Bgenenue. Ot BonbsToBa YerHbIl onpoc,
¢T0j10a K TOIIMBHBIM JIP1
Benenue. Vctopust OTKPBITUS U Pa3BUTHS
3JIEMEHTAaM.
Hayku 00 3exkrpuyectBe. O0mue moHaTus 0o
1. |O6mue noHsTHs 00
AIEKTPOXUMUYIECKUX TeHEepaTopax, ux
ANEKTPOXUMHUIECKUAX
KJIACCU(PUKAIUS
reHeparopax, ux
KJIACCU(DUKAITUS
WonHbIE MPOBOIHHUKH U UX
WonHbIE MPOBOIHHUKH U UX CamMocTosiTesIbHas
2. |2MEKTPOXUMHUICCKUE
3IEKTPOXUMUYECKUE XAPAKTEPUCTUKU pabota, JIP2
XapaKTEePUCTUKHI
TepMmonnHaMuKa 1 KHHETHKA
AIEKTPOXUMUICCKUX TepmonunaMuka U KHHETHKA
CamMocTosiTeNpHas
3. |mporieccoB B AIEKTPOXUMHUYECKUX TPOIIECCOB B a6oTa. JIP3
AIMEKTPOXUMHUIECKAX ANEKTPOXUMHUYECKHUX TeHepaTopax p ’
reHepaTopax
TpeGosanus, YerHbIl onpoc,
MpeIbsBIIsIeMbIe K OCHOBHBIM | TpeOoBaHus, IPEIbSIBISIEMbIC K OCHOBHBIM JIP4, JIPS
4. |KOHCTPYKIITMOHHBIM YaCTSIM  |KOHCTPYKIIMOHHBIM YaCTSIM STYEHKH TOITUBHOTO
STYEHKH TOINIMBHOI'O JJIEMEHTA
3JIEMEHTA

2.3.2 3aHATHA CeMHMHAPCKOro THNA (MpaKTHYecKue / ceMMHAPCKUe 3aHATHUsI/ J1a00-

aTopHbIe padoThl)

dopMa TeKy1ero

MBI€ K OCHOBHBIM KOHCTPYK-
IMHUOHHBIM 49aCTAM STYCHKH

I/I3MepeHI/Ie SJICKTPOXUMHUYCCKUX XapaKTCpU-

No |HammenoBanue paszzena (TeMbl) Temaruka 3aHsTHI/PabOT
KOHTPOJIA
1. |Beenenue. Ot BonsToBa JIP1
CTON0A K TOTLIHBHAIM XVWMHYECKUE UCTOUYHUKH TOKa. MI3Mepenue
aneMeHTaM. OO0IIUe MOHATHS
3JIEKTPOIHBIX MOTEHIUAIOB TraJlbBAHUYECKUX
00 DIEKTPOXUMHUICCKUX
reHepaTopax, ux SJICMCEHTOB
KJaccupuKays
2. Ornpezenenre NPOTOHHOM MTPOBOJIUMOCTHU JIP2
VonHble TPOBOHUKH U UX N
HOHOOOMEHHON MeMOpaHbl HA OCHOBAaHUH W3-
JIEKTPOXUMHUIECKHE XapaK- 604 «
TepHCTHKH MEPEHUS COIPOTUBIICHUS MEMOPAaHHO-3JIE
TPOJHOTO OJI0Ka
3. | TepmoanHamMHKa U KHHETHKA JIP3
SIIEKTPOXUMHYECKHX Tporiec-| OnpeneneHne n3MeHeHU TepMOJMHaMUye-
COB B 3JICKTPOXUMHYCCKUX |CKMX MAapaMETPOB FaJbBAHUYECKOTO JIEMEHTA
re’eparopax
4. | TpeOoBanusi, npeabsBisie- JIP4
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TOIUTUBHOTO 3JIEMEHTA CTHK MEMOpPaHHO-3JIEKTPOJIHOTO OJI0KA TOTI-
JUBHOTO 3JIEMEHTA C TIPOTOHIIPOBOIATICH
MeMOpaHO

5. | TpeGoBanwusi, peabsBIsiC- JIPS
MbI€ K OCHOBHBIM KOHCTPYK-
LUOHHBIM YacTsAM SIYCHKH

TOIIJITMBHOT'O DJICMCHTA

I/I3yqu1/1e OCHOBHBIX KOHCTPYKHI/IOHHI)IX qga-
CTEH STYEMKU TOIUIMBHOTO 3JIEMEHTA U MPO-
1IeCCOB, MpoTekaronux B TO

3amura naboparopHoii pabotsl (JIP), konTposbHas padora (KP).

2.3.3 IIpumepHasi TeMaTHKA KypCOBBIX padoT
KypcoBas paboTa He nmpeycMOTpeHa yueOHbIM IIJIaHOM.

2.4 IlepeyeHb y4eOHO-METOANYECKOTO 00ecCTIeYeHHsI /ISl CAMOCTOSITEILHON PadoThI
00y4JaOIINXCS MO0 ANUCIHUIITHHE

No Bux CPC [lepeuens yueOHO-METOIMUECKOTO 06ecneq5:Hm JIVICIIUIIIIMHBI TI0 BBITIOJIHEHUIO
CaMOCTOSTEIILHOHM paboThI

1 2 3

1. |Odopmirenne nadboparopusix |1. MeTtoauueckne peKOMEHIANNHN K OPTraHnu3aliy ayANTOPHON 1 BHEAYJUTOPHOU

pabot (camMocTOsTEeNBHOM) paboTHl CTYINCHTOB: MeTtonndeckue ykaszaHus / coct. T.IL

Cropoxenko, T.b. ITounnok, A.B. becianos, H.B. Jlo3za. — Kpacnonap: Ky6an-

ckuii roc. yH-T, 2018. 89 c.

2. |TloAroToBKa K yCTHOMY 1. Meromuueckue peKOMEHIalMK K OpraHu3aluy ay JMTOPHON 1 BHEAy1U-
OTpocy TOPHOM (CaMOCTOSITEILHOM) PabOThI CTY/ICHTOB: METOIMUECKHE YKa3aHHs /
coct. T.II. Cropoxenxo, T.b. Ilounnok, A.B. becnanos, H.B. Jlo3a. — Kpac-
Hogap: Kybancknii roc. yu-1, 2018. 89 c.

2.  Mem6pannas >nextpoxumus / H. A. Kornorenko, O. A. Jlemuna, H. B.
Jloza, 11.B. ®amuna, C.A. Hlkupckas. Kpacnogap: KybGanckuii roc. yH-T,
2017.-290c.

3. CoBpeMeHHbIe XUMMYECKHE HCTOYHUKU TOKA [ DIEKTPOHHBIHA pecypc]:
yuae0. mocobue / O. A. Kozanepos, A. B. Beenenckwit. - 2-e 3., crep. -
Cankt-IlerepOypr: Jlans, 2017. - 132 c. - https://e.lanbook.com/book/90858.

3.| Iloaroroeka K caMOCTOsA- 1. Meroanueckue pEKOMEHJaluu K OpraHu3aluy ayAUTOPHON U BHEay 11-
TenbHOI pabore TOPHOM (CaMOCTOSITEIFHOI) PabOTHI CTYICHTOB: METOIUUECKHE YKa3aHUS /
cocrt. T.II. Cropoxenko, T.b. ITounnok, A.B. becrraos, H.B. JIo3a. — Kpac-
Hopxap: KybaHnckuii roc. yu-1, 2018. 89 c.

2. Mewm6pannas snextpoxumus / H. A. Konorenxko, O. A. Jlemnna, H. B.
Jloza, 11.B. ®amuna, C.A. Hlkupckas. Kpacnogap: KybGanckuii roc. yH-T,
2017. - 290 c.

3. CoBpeMeHHbIE XUMHYECKHE HCTOUHHKHM TOKa [DIEKTPOHHBIH pecypcl:

yuaeb. mocobue / O. A. Kozanepos, A. B. Beenerckuid. - 2-e u3., crep. - CaHKT-
[erepOypr: Jlans, 2017. - 132 c. - https://e.Janbook.com/book/90858.

4. [Moaroroeka k 3auery 1. Meroanueckue peKOMEHAalMK K OpraHu3aluy ay JMTOPHON 1 BHeayu-
TOPHOM (CaMOCTOSITEIILHOM) PabOThI CTYICHTOB: METOIMUECKHE YKa3aHHs /
coct. T.II. Cropoxenxo, T.b. ITounnok, A.B. becnanos, H.B. Jlo3a. — Kpac-
Homap: Kybanckwii roc. yH-T, 2018. 89 c.

2. Membpannas >nekrpoxumus / H. A. Kononenko, O. A. [lemuna, H. B.
Jloza, N.B. ®anuna, C.A. Illkupckas. Kpacanomap: KybaHnckwuii roc. yH-T,
2017.-290 c.

3. CoBpeMeHHblE XUMHYECKHE MCTOYHHKH TOKA |DIEKTPOHHBIH pecypcl:
yueb. mocobue / O. A. Kozanepos, A. B. BeeneHckuid. - 2-¢ u3f., crep. - CaHKT-
[erepOypr: Jlans, 2017. - 132 c. - https://e.Janbook.com/book/90858.

Y4eOHO-METOIUYECKUE MaTepHalbl JJs CaMOCTOSTENBHONH paboThl OOYyYarOIIUXCS W3
YHUCIIa MHBAJIUIOB | JIUIl C OTPAHUYEHHBIMH BO3MOXKHOCTSIMU 310poBbs (OB3) mpemocTaBisitoTcst
B (hopMax, aqanTHPOBAHHBIX K OTPAHUUYEHUSIM HX 3OPOBBS M BOCIIPHUATHS HHPOPMAIIIH:
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Jlist 1 ¢ HapyIIEHUSIMU 3pEHMSL:

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

— B popMe dJIEKTPOHHOT'O IOKYMEHTA,

— B (popme ayamodaiina,

— B meyaTHoOM popme Ha si3bike bpaiins.

JUnst a1 ¢ HapyIIEeHUsIMH CiTyXa:

— B TIe4aTHOM opme,

— B (hopmMe 2IIEKTPOHHOT O TOKYMEHTA.

JIiist U1 ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO amnapara:

— B meyaTHoi (opme,

— B popMe JIEKTPOHHOTIO IOKYMEHTA,

— B (hopme ayaunodaiina.

JIaHHBIN TTIepeYeHbh MOXKET OBITh KOHKPETH3UPOBAH B 3aBUCUMOCTH OT KOHTHHTEHTa 00Y-
YAOLUXCS.

3. O0pa3zoBaTesibHbIE TEXHOJIOTHHU, IPUMeHsIeMble MPU OCBOEHUH TUCUMIJIMHBI (MO-
ayJist)

B xone u3ydyeHHs] AUCUUIUIMHBI TPETyCMOTPEHO UCIOIB30BAaHUE TEXHOJIOTUN MPOOIEM-
HOTO OOYyYEHUSsI, BBHITIOJIHEHUE CTYJECHTAaMHU JaOOpPaTOPHBIX pabOT B MajbIX TPYIINax, CaMOCTOS-
TenbHast paboTa CTYACHTOB.

KoMmeTeHTHOCTHBIN MOIX0/] B paMKax IMPenojaBaHus AUCIHUILUIMHBI PEATU3yeTCsl B UC-
MOJIb30BAHNY MHTEPAKTUBHBIX TEXHOJIOTHI U aKTUBHBIX METOAOB (MpobieMHas IeKuus, padora B
MaJIbIX TPYMIax) B COYETAaHUU C BHEAYAUTOPHOU pabOTOM.

HNudopmaninoHHble TEXHOIOTUH, TPUMEHSIEMbIE TIPU U3YUYECHUU JAUCUUIUIMHBI: UCIOIb30-
BaHWE WH(OPMAIMOHHBIX PECYpPCOB, JOCTYIHBIX B HH(DOPMAIMOHHO-TEICKOMMYHHUKAIIMOHHOW
cetu HTEpHET.

AnanTuBHBIE 00pa30BaTEIbHBIE TEXHOJIOTHH, TPUMEHSIEMbIE TTPU U3YYCHUH JUCITUTUTMHBI
— JUISL JIUL C OTPAaHUYEHHBIMUA BO3MOKHOCTSAMH 3710POBBS ITPEAYCMOTPEHA OPTaHU3aLNsl KOHCYJIb-
TalUi C UCTIOJIH30BAHUEM BJIEKTPOHHOU MOYTHI.

4. OueHo4HbIE CPeACTBA JJISl TEKYIIEro KOHTPOJIS yCIeBaeMOCTH U MPOMEXKYTOY-
HOH aTTecTAlNU

OueHOYHBIE CPE/ICTBA PeIHA3HAYCHBI AJIs1 KOHTPOJIS ¥ OLIEHKH 00pa30BaTeIbHBIX JOCTH-
KEHUH 0O0ydYaroUIMXCsi, OCBOMBIIMX IMPOrpamMMmy y4eOHOH AMCHUIUTUHBI «DIEKTPOXUMUYECKas
SHEPTeTHKA».

O1eHOUHBIE CPECTBA BKIIOYACT KOHTPOJIbHBIE MaTepHAalIbl IS MMPOBEACHUS TeKYIero
KOHTPOJIsI B ()OpMe BOIIPOCOB JJIsl YCTHOTO OIIPOCa, TECTOBBIX paboT, KOHTPOJIBHBIX PabOT, KOH-
TPOJIBHBIX BOIIPOCOB K JIAOOPATOPHBIM paboTaM, ¥ MPOMEKYTOYHOH aTTecTaluu B Gopme BO-
IPOCOB K 3a4ETy.

CTpyKTYypa OlIeHOYHBIX CPE/CTB /sl TeKylleil 1 MPOMeKYTOUHOM aTTecTallnu

Kon 1 HanmeHoBaHnue UH- HanmeHoBaHHE OLIEHOYHOTO CPEICTBA
Ne Pesynbrarel 00ydeHust
JMKaTopa . [TpomexyTouHas
n/n (B cooTBeTcTBUU C II. 1.4) Texymuii KOHTPOIb
(B cooTBeTCTBUU C 11. 1.4) aTTecTalus
WUIIK-5.1. Ocymiects- | 3naer snexrponHsie pe- | JlaboparopHas paGora Bonpocut 0ns
JISIeT MOUCK HAydHOMH | CYPCRL X 0a3pl JaHHBIX | YCTHBIU ompoc n0020MOGKU K
Hay4HOU MH(pOpMaIn
A HAyYHO-TEXHUYE- Y opma sauemy Ne 1-4,
1 CKOM MH(pOpMaIuK 1o % e - g 13, 14 5
o MeeT OCYHIECTBIATh Ho- | JlabopaTopHas paboTa
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JseT BBIOOp U 0oOpa- LMK B 00JIACTH 3JIEKTPOXH-
6OTKy HAaydHOH w1 MHYECKOH YHEPTeTHKI

Hay4YHO-TEXHUYECKOMN
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NPEIOKEHHON TEME | rexumueckoii  muQopMa- | YCTHBII ompoc
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MHUECKOI SHEPreTHKH,
BKJIIOYasl MEXIyHapOHbIC
0a3bl JaHHBIX

TumnoBsbie KOHTPOJIbHBIC 3aJaHUA WJIN HHBIC MaTepHUaJIbl, HCOﬁXO}II/IMbIe AJIA OHEHKH

3HAHUI, yMeHMi, HABBIKOB U (MJIH) ONBITA AeATEJIbHOCTH, XapaAKTePU3YIOUIUX ITANbI ¢op-
MHPOBaHHUsI KOMIIETCHIIMH B Mpolecce 0CBOCHHUs 00pa30BaTeIbHOM MPOrpaMMbl

Bonpocs! k yctHOMY onpocy o Teme 1 «Ot BosibToBa €T0/102 K TOMIUBHBIM 3J1€eMEHTaM.

f—

a

OO0mme noHATHSA 00 JIEKTPOXHUMHUYECKHX I'eHepaTopax, uX KjaaccugpuKanus»
Knaccudukanus XuMU4eCKUX HCTOYHUKOB TOKA MO MPUHLUILY PAOOTHI.

[Ipumepbl 37EKTPOXUMHUUECKUX CUCTEM U TOKOOOpa3yIolLue MPOLECcChl KaXa0M IpyNibl
XMMHYECKHX UCTOYHUKOB TOKA.

Knaccudukanms XWUT mo akTHBHOMY BEIIECTBY OTPHIIATEIBHOTO (ITOJIOKHUTEIHHOTO)
anekTposa. Ilpumepsl 31eKTPOXUMHUYECKUX CUCTEM M TOKOOOpa3yroIlue MpOLecChl Kaxk-
noi rpynmnsl XUT.

OTnuuaroTcs M pa3psAHbIE PEAKLMU HA OTPULIATENIBHBIX (TIOJ0XKHUTEIBHBIX) MIEKTPOAAX
B KQXKJ0U IpyMNIe HCTOYHUKOB TOKa?

Knaccugukarus 31eKTpOXUMHUYECKUX UCTOYHMKOB TOKA IO THUITY UCIOJIb3YyEMOTO 3JIeK-
TpoauTa. [IpumMepsl AIEeKTPOXUMUYECKUX CUCTEM U TOKOOOpa3yroIIMe MPOLECChl KaxX 101
IPyIIIbI HCTOYHUKOB TOKA.

DIEeKTPOIbI XUMHUECKUX HCTOYHUKOB TOKa. HazHaueHue 100aBOK, BBOJUMBIX B JJIEKTPO/I.
XapakTepUCTUKA OKUCIIUTENEH U BOCCTAHOBUTEIEH, NCIIOIB3YEMBIX B HCTOUHUKAX TOKA,
UX OCHOBHBIE IIOKa3aTelIN.

TpeboBaHus1, MpebABISIEMBIE K JIEKTPOJINTAM, UCIIOJIb3yEMbIX B UCTOYHHKAX TOKa. Bubl
3JIEKTPOJIUTOB.

BOl'lpOCbI K YCTHOMY OIIPOCY II0 TEME 4 «Tpeﬁ()BaHI/lﬂ, NnpeabsABJ/IsA€MbI€ K OCHOBHBIM KOH-

b

CTPYKHUOHHBIM YaCTAM siYeiiKy TOIJIMBHOIO 3JIEMEHTAa»

TpeGoBanusi, MpeaAbABIIEMbIE K 3JEKTPOIUTY B TBEPIOMOIUMEPHOM KHCIOPOIHO-BOIO-
POJAHOM TOIUIMBHOM 3JIEMEHTE.

TpeGoBanusi, mpexbsABIsieMble K OUMOISPHBIM IJIACTHHAM B TBEPIOMOIUMEPHOM KHUCIIO-
POIHO-BOJOPOIHOM TOIUIMBHOM DJIEMEHTE.

TpeGoBanusi, mpeabsABISEMbIE K 3JEKTPOJaM B TBEPAOMOIMMEPHOM KHCIOPOIHO-BOIO-
POJIHOM TOTUIMBHOM 3JIEMEHTE.

TpeGoBanusi, npeabsBiIsgeMble K MEMOpaHe B TBEPIOMOIUMEPHOM KHUCIOPOIHO-BOAOPO/I-
HOM TOIUTMBHOM 3JIEMEHTE.

Tunel ra30BbIX KaHAJIOB Ha OUIOJIAPHBIX IJIACTHHAX

TpeGoBanusi, MPEIbSIBISIEMbIE K KaTAIUTUYECKOMY CIIOK B TBEPAOMOJIUMEPHOM KHUCIIO-
POJIHO-BOJJOPOJIHOM TOIUIMBHOM DJIEMEHTE.

J1Jis 4ero ucnonb3yroT MeMOpaHbl, MOIUGUITMPOBAHHBIE HAHOYACTHIIAMHU TUTATUHBI B HU3-
KOTEMIIEpaTypHOM TBEPAOIIOJINMEPHOM TOILLTUBHOM 3JIeMeHTe?




8. TpeboBaHus, NpeAbsABIsEMble K TOIUIMBY B TBEPIONOJIMMEPHOM KHCIOPOIHO-BOIOPOI-
HOM TOIIJIMBHOM 3JICMCHTC.

9. UYrto o3HauaroT npobiaemMbl "BOAHOIO MEHEKMEHTA" B TBEPIOMOIMMEPHOM KHCIOPOIHO-
BOJIOPOJHOM TOILIMBHOM 3JIEMEHTE?

CamocrosiTesibHasi pa6oTa no Teme 2 «MloHHBbIE MPOBOJHUKY U HX JJIEKTPOXUMHUYECKHUE Xa-
PAKTEPUCTUKU»

Bapmunant 1

1. TpeGoBanusI, TPEABIBISIEMBIC K JIEKTPOIUTY B TBEPIOMOJIMMEPHOM KHCIOPOTHO-BOJOPOTHOM

TOIIJIMBHOM DJIEMEHTE.

2. 3aHI/IcaTB CXGMy KOHH@HTpaHI/IOHHOFO TAaJIbBAHUYCCKOT'O DJICMCHTA (MeTaJ'IJ'I — III/IHK), 3aIInucaThb

ypaBHEHUsI KaTOJAHOTO M aHOJAHOTO IpoLeccoB, paccuuTarh J/J]C npu KOHLEHTpALUAX KATHOHOB

uunka 0,1 moan/1 1 0,2 MOAL/I COOTBETCTBEHHO.

CamocrosiTesibHast pa6oTa no Teme 3 «TepMogUHAMHUKA JIEKTPOXUMHYECKUX MPOLECCOB B
3J1eKTPOXHMMHYECKHX FeHepaTopax»
Bapuant 1
1. CocTaBbTe cxeMy rajJbBaHUYECKOTO DJIIEMEHTA U3 MarHUs U CBUHIIA, TOTPYKEHHBIX B PACTBOPHI
MX COJIEN C KOHLIEHTpAIMel HOHOB:
[Mg2+] = 0,001 mons/m, [Pb**] = 1 mons/n. Hanmmmre YpaBHEHUs peakinii, IPOTEKAIOUUX Ha
Karojie u aHone. Paccunraiite cranaaptuyto 2JIC aToro snemenTa.

2. Ha OCHOBaHMM CTaHIAPTHBIX HIEKTPOIHBIX TIOTEHIUAIIOB ONPEIEIUTE, KAKON U3 CIEMLYIONIIX
ranbBaHUYECKUX DIEMEHTOB HMeeT Hanbonburyto DJC:

a) Zn|Zn** || Ni**|Ni;

6) Cd|Cd>|| Ni2*|Ni

3. BelumcianTe 3HAUYEHHUE 3.1.C. TAIbBAHHYECKOTO JIEMEHTA:

(-) Mg/ MgSOy4 // CuSO4/ Cu (+)

Hanwumire mporiecchl Ha aHOZE M KaTOe, PEaKIMio, TCHEPUPYIOIIYIO TOK, M onpeaeauTe B Kk
SHEPTUI0 XMMUYECKON peaKIiu, PEBPAIIAIOIIYOCs B AJIEKTPHUCCKYIO.

KoHTpo/bHbIE BONPOCHI K JIAa00pPaTOPHBLIM padoTaM

Jlabopamopnas paboma Nel

Uro Takoe XUMHYECKUE UCTOYHUKH TOKa?

HazoBuTe BUbI XUMUYECKUX UCTOYHHUKOB TOKA.

UYro Takoe akKyMyIsTOpbI?

HazoBuTe pa3HOBUIHOCTH aKKYMYJIATOPOB

Onuiure MCETOJUKAY U3MEPCHUS SJICKTPOAHBIX ITOTCHIIUAJIOB I'aJIbBAHUYCCKUX 3JICMCHTOB

Nk WD =

Jlabopamopnas paboma No2

p—

KakoBbI OCHOBHBIE COCTABIISIONINE MEMOPAHHO-3JIEKTPOIHOTO O10Ka?

Kakue MmeMOpaHbl HCIIOIB3YIOT B TOIUIMBHBIX 3JIEMEHTaX ?

3. TpeboBaHus, NPEABABISIEMBIE K 3JEKTPOJIUTY B TBEPIOMOIUMEPHOM KHUCIOPOTHO-BOJIO-
POIHOM TOIUIMBHOM DJIEMEHTE.

4. TpeOoBaHus, MpeabsBIIsieMble K MeMOpaHe B TBEPIOMIOIUMEPHOM KHUCIOPOTHO-BOIOPOI-
HOM TOIUIMBHOM 3JIEMEHTE.

5. g 4yero MCHoNb3yHOT MEeMOpaHbl, MOAU(PHUIMPOBAHHBIE HAHOYACTHIIAMU IUIATHHBI B

HU3KOTEMIIEPaTYpPHOM TBEPIOMOJIMMEPHOM TOIUIMBHOM 3JIEMEHTE?

N



Jlabopamopnas paboma Ne3
1. TlpumMeps! SIEKTPOXUMHUIECKUX CUCTEM U TOKOOOPA3yIOIIHe MPOIECCH KaXKAO0H TPYIIThI XUMH-

YECKUX NCTOYHHUKOB TOKa.

2. Kiaccudukauuss XUT mo akTHBHOMY BEIIECTBY OTPHULATEIBHOTO (IIOJIOKHUTEIBHOTO) 3JICK-
Tpoza. [IpuMepsI 3IEeKTPOXUMHUYECKHUX CHCTEM U TOKOOOPa3yIoIIne MPOIecChl KaKI0W IPYIIIHI
XUT.

3. OmmyaroTcs M pa3psaHbIE peaKUi Ha OTPULATENbHBIX (TI0JI0KHUTEIBHBIX) JIEKTPOAAX B KaXkK-
JIOM TPyTIIe UCTOYHUKOB TOKa?

Jlabopamopnas paboma Ne4-5

1. TpeOoBanus, NpeabsIBIAEMbIC K OUTIONAPHBIM IJIACTUHAM B TBEPIOMOIMMEPHOM KHUCIOPOTHO-
BOJIOPOTHOM TOILJTMBHOM BJIEMEHTE.

2. TpeOoBaHus, MPEABIBISEMbIC K 3JICKTPOAAM B TBEPAOMOJUMEPHOM KHUCIOPOHO-BOIOPOJTHOM
TOIUIMBHOM DJIEMEHTE.

3. TpeOoBaHus, NpeabsIBIIIEMble K MEMOpPaHe B TBEPAOMOIMMEPHOM KHCIOPOHO-BOIOPOJHOM
TOIUITMBHOM DJIEMEHTE.

4. Turbl ra30BbIX KAHAIOB HA OUTIOJSIPHBIX TUIACTHHAX

5. TpeOoBaHus, NPEIBSIBIICMbIC K KAaTATUTHYSCKOMY CJIOK0 B TBEPIOMOJIMMEPHOM KHUCIIOPOIHO-
BOJIOPOJTHOM TOILTMBHOM BJIEMEHTE.

6. 1y 4ero UCIosb3yrT MeMOpaHbl, MOTU(UITUPOBAHHBIC HAHOYACTHUIIAMH IJIATUHBI B HU3KOTEM-
MePaTypHOM TBEPIOTIOIMMEPHOM TOILIUBHOM 3JIeMEHTE?

7. TpebOoBaHus, IpeABIBIIEMbIC K TOIUTUBY B TBEPIOMOIMMEPHOM KHUCIOPOIHO-BOIOPOTHOM TOTI-
JIUBHOM 3JIEMEHTE.

3ayeTHO-IK3aMeHaAlNMOHHbIE MAaTePUAJIbI 11l IPOMEKYTOYHOI aTTecTanuu (3K3amMeH/3a4er)
Cnucok 60npocoe 0111 n0020mosKU K 3auemy

1. Knaccudukamus 31eKTpOXUMHYECKIX TeHEPAaTOPOB

2. OCHOBHBIE JICKTPOXUMHUYECKHE MPOLIECCH] B TOIUIMBHBIX 3JIEMEHTaX.

3. TepMoHaMUKa 31€KTPOXMMHUECKHUX T'eHepaTopoB. PaBHOBeCHBIE Nponeccsl, pacueT D/IC u
SHTPOIHUU.

4. DNeKTpUYECKUE XapaKTEPUCTUKN 3JIEKTPOXUMHUYECKUX T€HEPATOPOB.

5. DneKTpoxuMHUecKasi KHHETUKA U 3JIEKTPOKATaIN3.

6. MakpOoKHHETHKA B IOPUCTHIX 3JeKTpoax. Anddy3uonnas monspusamms.

7. TonuBHBIE 2JIEMEHTHI ¢ HOH-TIOJIMMEPHBIMU MeMOpaHaMu. DJIeKTpHUecKasi IPOBOAUMOCTb U
QG py3MoHHAS TPOHUIIAEMOCTh HOH-TIOIMMEPHBIX U THOPUIHBIX MEMOpaH.

8. BonpTamiepHble XapaKTEpPUCTUKH U YHCIIA IEPEHOCa MOHHBIX TPOBOIHUKOB. OCOOEHHOCTH
NEpEeHOCa MOHOB U BOJBI B JJIEKTPOXUMUYECKUX FEHEPATOPAX C TBEPBIM JIEKTPOIUTOM.

9. TenoBbIe MPOLIECCHI B AEKTPOXMMUYECKUX T'€HEpaTopax TOKa.

10. KucinopogHo-BoA0POIHBIE TOTLTUBHBIE 3JIEMEHTHI.

11. TonnmMBHBIE 2JIEMEHTHI C OCHOBHBIM M KUCJIOTHBIM YJIEKTPOJIUTOM.

12. MeTanoKkCuaHbIE AIEKTPOXUMUUYECKUE TEHEPATOPHI.

13. buoxuMu4eckue TOIUTMBHBIE 3JIEMEHTHI U IPyTUe albTepPHATUBHBIE FIEKTPOXUMHUECKHUE IeHe-
paTopbl

14. CucreMsl NUTaHUS peareHTaMH U yAaleHUe BOJIbl B 2JIEKTPOXUMHUECKUX FEHEPATOPaAX.

15. DnexTposnn3 BOAbI U JIEKTPOXUMHUYECKAs KOHBEPCHUS TOIIMBA.

Kpurtepun onenuBanus pe3yibTaToB 00y4eHuUst

Kpurepun onieHuBaHus 10 3a4eTy:
- OLIEHKA «324YTEHO0»: CTYJICHT BJIaJI€€T TECOPETUUCCKUMHU 3HAHUAMU 110 JAHHOMY pa3zeily,
10



3HAeT KJIACCH(HUKANNI0O XUMUYECKAX MCTOYHHKOB TOKA TI0 Pa3IMYHBIM NPU3HAKaM, METOJIbI MC-
CJICZIOBAHUS PA3PSIHBIX KPHUBBIX TOIUIUBHBIX 3JIEMEHTOB, (PU3UKO-XUMHUYECKHE OCOOCHHOCTHU
mMeMmOpaH s T3, 3HaeT TpeOOoBaHus, MPEIbIBIIEMbIE K OCHOBHBIM KOHCTPYKIIHOHHBIM YacTsIM
SYCHKHU TOIUIMBHOTO 3JeMeHTa. CTy/leHT JOIyCKaeT He3HAUUTENIbHbIe OIIMOKHU; CTYACHT yMeeT
NPaBUIHHO OOBSICHATH SKCIIEPUMEHTAIBHBIE JaHHBIC C TPUMEHEHHEM TEOPETHYECKHIX MPEICTaB-
JICHUM.

- OLIEHKA «He 3a4YTeHO»: MaTephall He YCBOCH WM YCBOEH YaCTUYHO, CTYICHT HE 3HAET
CHOCOOBI MOMYyYSHHsI U 00JaCTH IPUMEHEHUS HOHITOJIMMEPOB, 3aTPYIHIETCS B ONUCAHUH UX (DU-
3UKO-XUMHUYECKUX CBOMCTB, 3aTPyIHSACTCS MEPEUUCIUTh METO bl HCCIICIOBAHUS CTPYKTYPHI HOH-
HOJIMMEPOB.

O1eHOUHBIC CPENICTBA ISl MHBAIH/IOB H JIUI] C OTPAaHUYCHHBIMU BO3MOKHOCTSIMH 3710PO-
Bbsl BBIOMPAIOTCS C YUETOM MX MHIAMBUAYAIBHBIX MCUXO(PU3NIECKUX OCOOCHHOCTEH.

— IpY HeOOXOAMMOCTH HHBAIM/IAM | JIU]AM C OTPaHUYCHHBIMU BO3MOYKHOCTSIMH 370POBbS
IPEOCTABIISACTCS JOTIOJHUTEIFHOE BPEeMs /7S MIOATOTOBKM OTBETA HA 3K3aMEHE;

— TIpH TIPOBEJICHUH TPOIIEAYPHI OIICHUBAHUS PE3YIbTATOB 00yUEHHSI MHBAIUIOB H JIUIL C
OTPaHUYEHHBIMU BO3MOXHOCTSIMH 370POBbSI IIPEAYCMATPUBAETCS UCIOIb30BAHNE TEXHUUECKUX
CpeACTB, HEOOXOTUMBIX UM B CBSI3U C X WHAWBHIYaTbHBIMH OCOOCHHOCTSIMHU;

— TIpU HEOOXOUMOCTH JIJIsl 00YYArOIIUXCS C OTPAHUYCHHBIMHA BO3MOXKHOCTSIMH 37I0POBbSI
¥ WHBAJIMJOB MpOIeypa OIEHWBAHUS PE3yJbTaTOB OOyUEHHS MO AMCUUIUIMHE MOKET MPOBO-
JUTHCS B HECKOJIBKO ATAIIOB.

[Tporneypa onieHUBaHUS pe3yJIbTATOB 00YyUEHUS MHBAJIU/IOB U JIUII C OTPAHUYCHHBIMH BO3-
MOYKHOCTSIMH 3JI0POBbSI I10 JUCHHUIUIAHE (MOIYIIIO) MPETyCMaTPUBACT MPEOCTaBICHUE HHPOPMa-
uH B (hopMax, alanTHPOBAHHBIX K OTPAHHYEHUSIM UX 3I0POBbS U BOCIIPHUATHS HHPOPMALIH:

JIJ1st T1 C HApYIICHUSIMH 3PEHHSL:

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

— B (hopMe 3IIEKTPOHHOTO IOKYMEHTA.

JUnist U1 ¢ HapyIIEHUSIMH CITyXa:

— B IIeyaTHOM ¢opme,

— B (hopmMe 2IIEKTPOHHOTO TOKYMEHTA.

JIuist TT ¢ HApYIICHUSIMH OTIOPHO-JIBUTATEIBHOTO amapara:

— B meyaTHo opme,

— B (hopMe 3IIEKTPOHHOTO IOKYMEHTA.

JIaHHBIN TIEpeYeHb MOXKET ObITh KOHKPETH3UPOBAH B 3aBUCUMOCTH OT KOHTHHIEHTa 00Y-
YAFOIIUXCS.

S. IlepedyeHb OCHOBHO¥ M JONOJTHUTEJIBLHOM Y4eOHOI JINTepaTypbl, HeO0OX0AMMOM 115
OCBOEHHUS TUCUMILINHBI (MOTYJIs1)

5.1 YueOnasi iuteparypa:

1. Memb6pannas snekrpoxumusi / H. A. Kononenko, O. A. Jlemuna, H. B. Jlo3a,
N.B. ®anuna, C.A. lUlkupckas. Kpacnonap: Kybanckuii roc. yu-t, 2017. - 290 c.
2. CoBpeMeHHbIE XUMUUYECKUE UCTOYHHUKH TOKa [ DJIEKTPOHHBIN pecypc] : yued. mo-

coobue / O. A. Kozanepos, A. B. BBenenckuii. - 2-e usn., crep. - Cankr-IlerepOypr : Jlans, 2017.
- 132 c. - https://e.lanbook.com/book/90858.

3. CoBpeMEHHBIE AIEKTPOXUMUYECKHE UCTOUHHUKH ToKa / E. A. HrwxaukoBckuii. - Mocksa :
Pammnorexnuka, 2015. - 294 c.

5.2. Ilepuoguyeckasi iureparypa

1. Ycnexu XUMHH - pOCCUICKUI HaY4YHBIN KypHaJl, MyOIUKYIOMKNA 0030pHbIE CTaThU IO
aKTyaJbHBIM IpOOJIeMaM XUMHH U CMEXHBIX HayK.
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2. MeMOpaHbl 1 MEMOpaHHBIC TEXHOJOTUU - POCCUMCKUN HAYYHBIN KypHA, MyOJIUKYFO-
MK CTaThU MO OCHOBHBIM MPOOJIEeMaM MOJTYUYECHUsI M UCCIEIOBaHUS MEeMOpaH M Pa3BUTHS BaX-
HEUIINX HaHpaBHeHI/Iﬁ MeM6paHHI)IX TeXHOHOFHﬁ, B TOM HYHCJIC 1 BOJOIIOATOTOBKH.

3. Kypnan ¢puznueckoil XUMUHM — OJMH U3 KPYTMHEUIITNX POCCUICKUX HAYUHBIX KypHAJIOB,
OTpakaroIIUX OCHOBHBIE HAIIPABJIICHUS PA3BUTUS XUMUH, MyOJIHMKYIOMUN pabOThl, MOCBAIIEHHBIE
aKTyaJIbHBIM OOIIMM BOTIPOCaM XWMHUU U MPoOIeMaM, BO3HUKAIOIIUM Ha CTHIKE PA3IMYHBIX pa3-
JCJII0OB XUMHU.

5.3. UuTepHeT-pecypchl, B TOM 4YHcJ/ie COBpeMeHHbIe MpodeccuoHaNbHbIe 0a3bl 1aH-
HBIX 1 HH(OPMALMOHHBIE CIIPABOYHbBIE CUCTEMbI
DJ1IeKTPOHHO-0U0IM0TeuHbIe cucTeMbl (IBC):
1. DBC «IOPAWT> https://urait.ru/
2. DbC «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAMH» www.biblioclub.ru
3. ObC «BOOK.ru» https://www.book.ru
4. 9bC «ZNANIUM.COM» www.znanium.com
5. OBC «JIAHb» https://e.lanbook.com
Ipodeccuonanbublie 6a3bl JAHHBIX:
Web of Science (WoS) http://webofscience.com/
Scopus http://www.scopus.com/
ScienceDirect www.sciencedirect.com
Kypuanst uznarenscrsa Wiley https://onlinelibrary.wiley.com/
Hayunas snekrponnas 6ubnuotexa (HOb) http://www.elibrary.ru/
6. IlomHOTEKCTOBBIE ApXUBBI BEAYILUX 3allaJHbIX HAy4YHBIX )KypHaI0B Ha Poccuiickoin
wiardopme HayuHbix xkypHasioB HOMKOH http://archive.neicon.ru
7. HaumonanbHast 3J€KTpOHHAsT OMOIMOTEKa (JOCTYI K DJIEKTPOHHOM OMOIMOTEKE IHc-
cepranuii Poccuiickoit rocymapcrBennoi ouonuoreku (PI'b) https://rusneb.ru/
8. DOnexrponHas koywtekius Oxchopackoro Poccuiickoro @onma
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 f0CTYNA:
1. AmepukaHckas maTeHTHas 0a3a JaHHBIX http://www.uspto.gov/patft/
2. TlonHble TeKCThI KaHAACKUX AuccepTanuil http://www.nlc-bnc.ca/thesescanada/
3. KwubepJlenunka (http://cyberleninka.ru/);
4. WudopmanmonHas cucrema "EquHoe OKHO TocTymna K 00pa3oBaTeIbHBIM pecypcam’
http://window.edu.ru/
CoOcTBeHHBIE 3JICKTPOHHBIE 00pa3oBaTe/ibHbIe U HH(POPMAILHOHHBIE PeCypChl
KyoI'Vy:
1. Cpena MomyIpHOTO TUHAMHYECKOTro oOydeHus http://moodle.kubsu.ru
2. ba3za y4eOHBIX MJIaHOB, Y4€OHO-METOUYECKUX KOMITJIEKCOB, IMTyOJIMKAITUi U KOHDe-
penuuit http://mschool.kubsu.ru/
3. bubnuorexka nHPpOPMAIIMOHHBIX PECYpCcoOB Kadeapbl HHOOPMAITMOHHBIX 00pa3oBa-
TeJIbHBIX TexHoJioruit http://mschool.kubsu.ru;
4. DnexTpoHHBIA apxuB AokyMeHTOB KyOoI'VY _http://docspace.kubsu.ru/

AR e

'

6. MeToanueckue yKazaHus 1J1s1 00y4aOUIUXCSl 10 OCBOEHU IO T CHUTITHHBI (MOLYJIs1)
YcnemHoe OCBOCHHE TUCIHUILIUHBI «JJIEKTPOXMMHUYECKas IHEPreTHKa» MpeJroiaraet
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aKTHBHOE, TBOPUECKOE YYacTHUE CTYJIEHTA ITyTEM IIaHOMEPHOH, MOBCEAHEBHON pabOTHI.

[Ipu n10ArOTOBKE K JIEKIIMOHHOMY 3aHATUIO CTYJIEHTaM PEKOMEHYETCsl:

1) mpocmoTpeTh 3anmucu NpEeAbIAyIIed JIEKIIMM W BOCCTAaHOBUTH B MaMSTH paHee
W3YYCHHBIN MaTepHal;

2) 0eryio MPOCMOTPETh MaTepuai MPEACTOSIIEH JEKIUU, C MEJbI0 JIYUIIer0 YCBOCHHS
HOBOT'O MaTepHana;

3) caMOCTOSITENIbHO MPOPadOTaTh OTIAENbHBIE (PPArMEHTHl TEMbI MPOIUION JEKIIHUH, €Cln
3TO HEOOXOUMO.

[Ipu KOHCTIEKTUPOBAHUH JIEKITMOHHOTO MaTepHaia CTy/ICHTaM HY>KHO CTPEMHUTHCS KPaTKo,
CXEMaTUYHO, TOCIEAOBATEIbHO M JIOTUYHO (PUKCHUPOBATH OCHOBHBIC TOJOXKEHUS, BBIBOJBI,
0000611eHns U GOPMYITUPOBKH, HE TBITASCH 3aITMCATh BECH MPEIOAaBAEMbIi MaTEepHall JOCIOBHO.

[Ipyu MOATOTOBKE K JIAOOPATOPHOMY 3aHSATUIO PEKOMEHIYETCS:

1) BHUMATENbHO H3YYUTh MaTepHall MpeAcTosAllel padoThl M COCTaBUThH ILJIAaH €€
BBITIOJTHEHUS;

2) yAeNUTh MOBBIIEHHOE BHUMAHUE SKCIEPUMEHTAIHHBIM OCOOCHHOCTSIM MPEICTOSIICH
paboThI (KCTIOIB3yEeMBIM peaKTHUBaM U 000PYIOBAHUIO, & TAKKE TEXHUKE padOThI C HUMH);

BemonaaTe nabopaTtopHyto paboTy HEOOXOAWMO aKKypaTHO U IIOCIIEI0BATEIBHO,
OoTpakasi BCE €€ OCHOBHBIE JTambl B J1a0OpaTOpHOM >KypHamne. J[is ychemrHoW 3amuThl
1ab0paTopHOH pabOTHl HEOOXOIUMO TIIATEIFHO H3YYUTh JICKIIMOHHBIN U, €CITH 3TO HE0OX0IMMO,
JOTIOTHUTEIbHBIA TEOPETUYECKUN MaTepual Mo TeMe paboThl, a TakKe MPaBUIBHO 3aMOJHUTH
1a00paTOPHBIN JKypHaJ, CAelaB BCE HEOOXOJHMMBIE pacdyeThl U CHOPMYIHPOBAB BBIBOABI IO
pojieNlaHHoM padoTe.

Brinonnenue madboparopHeix paboT

JlaboparopHbie pabOTHI BHIMOJIHSIIOTCS 00YyYaIOIIMMUCSA B MallbIX rpynnax (oObruHO 2-3
yenoBeka). B Hauaie Kypca mpoBOJAUTCS HHCTPYKTaX MO TEXHUKE 0€30MaCHOCTH padOThI B XUMHU-
YEeCKOU JTabopaTOPUU U COCTABIISETCS rpayK BBHIMOIHEHUS J1aOOpaTOPHBIX padoT. BrimonHenue
nabopaTopHOM pabOThI BKIIIOUAET B CE0s CIIEIYIONINE ITAIbI:

1) MOATOTOBUTEIBHBIN 3TAIl (CAMOCTOSTENIbHAS paboTa CTYJECHTOR);

2) moyty4eHue TOMyCcKa K BBITIOJTHEHUIO SKCIIEPUMEHTATLHOMN 9acTh Tab0paTopHOi paboThI
(KOHTaKTHas paboTa ¢ MpernoaaBaTesieM KakI0H Majoil TPYIIIbI);

3) BBITIOJIHEHUE IKCIIEPUMEHTAITLHOW YacTH JTAOOPATOPHON pabOThI IO KOHTPOJIEM TIpe-
0/1aBaTes;

4) aHAJIU3 MTOTYYCHHBIX PE3yJIbTAaTOB, ((OPMYIMPOBKA BBIBOJA U MOJITOTOBKA K 3alUTE JIa-
O6opaTtopHOi pabOThl (MOXKET BBIIOJIHATHCS KaK CaMOCTOATEIbHas padoTa CTyJeHTa JoMa, WU
10/1 KOHTPOJIEM IPEIoaBaTelis B TECUCHUE BPEMEHH, BBIIEJIEHHOTO Ha JIA0OpAaTOPHBIE padOTHI UK
B X0JI¢ MHON KOHTAaKTHOU PabOTHI C MPENoaaBaTesieM);

5) 3amuTa 1abopaTopHOi paboTHI (KOHTAKTHAsI paboTa C PO aBaTeIeM).

[Tocrne BBIMOMHEHUS BCEX 3TUX TAIOB JIabopaTopHas paboTa CUUTAETCS BHITOJIHEHHOI.

IMoaroroBUTEILHBIH 3TAI

[Tepen 3ansiTHEM 00yYarONIUMCS HEOOXOIUMO MOATOTOBUTCS K BBITTOJIHEHHIO JTaOOpaTOp-
HOI paboThl. TeopeTndeckasi oAr0TOBKAa HEOOXOAMMA ISl IIPOBEACHUS SKCIIEPUMEHTA U JOJKHA
MIPOBOAMUTHCSA 00YUAIOIIMMHUCS B TOPSAKE CAaMOCTOSTENIbHON padoThl. Ee cienxyeT HaunHaTh BHU-
MaTeJIbHBIM pa300poM PYKOBOCTBA K JabopaTtopHoil pabote. TeopeTudeckas MoAroToBKa 3aBep-
HI1aeTCs MPEIBAPUTENIHBIM COCTABICHUEM OTUETA B JIAOOPATOPHOM KYpHAJE CO CIEAYIOLIUM T10-
PSAIKOM 3aIUCEN:

HazBanue paboThbl.

[enb paboTHLI.

ObopynoBanue.

Xoxa paboThl, KOTOPBIN B TOM YHUCIIE BKIIOYAET PUCYHKH, CXEMBI, TA0IHIIBI, OCHOBHBIE (hOp-
MYJIBI IS OTIPEIEeTICHUs BEJIMYWH, a TaKXKe pacdeTHbIe (POPMYIIBI I ONPENeTIeHUs TTOTPEITHO-
CTeH U3MEPSIEMbIX BETTUYHH.
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[Mosy4yeHnue J0NMycKa K BbINOJHEHUIO IKCIIEPUMEHTAIbHON YaCTH J1A00PATOPHOM
padoThI

[Ipucrynas k nabopaTopHbIM paboTaM, HEOOXOAMMO MONYYHUTh Yy JlabopaHTa IpHUOOPHI,
TpeOyeMble s BHIOJTHEHUS paboThl. Pa300parbesi B HA3HAYCHUH MaTepHaIoB, XUMUYECKOIl 1o-
Cy/Jibl, TPUOOPOB U MPUHAIEKHOCTEN B COOTBETCTBUU C UX TEXHUYECKUMU JaHHbIMU. [loyunTts
JIOITYCK K BBITOJIHEHUIO Ta00paTOpHOI paboThl y mpenoaasatens. Jomyck cTy1eHTHI OJIyYaloT B
pe3ynbTare YCTHOrO Ompoca IpernojaBaTesieM O MOpsSAKE BBINOJHEHHUS 3KCIEpUMEHTa, Mpeny-
CMOTPEHHOTO JaHHOM 1abopaTopHOil paboToN.

BrinosiHeHHe IKCNIEPUMEHTATBHOM YaCcTH J1a00PATOPHOIi pa6oThI MO KOHTPOJIEM
npenojgaBarteJs

3areM 0Oyuvaroluecsl BBIIOIHAIOT 3KCIEPUMEHTAIbHBIN 3Tan j1abopaTopHOil paboThl, B
XO07Ie KOTOPOT'O 3alKChIBAIOTCS BCE M3MEPEHHbBIC BEJIMYMHBI C 005S3aTE/IbHBIM YKa3aHUEM HX pa3-
MEPHOCTH B jaboparopHblil xypHain. He qomyckaercsi ncno/jib30BaHHe YePHOBUKOB /ISl 3a-
NHUCH IKCIMEPHMEHTAJBHBIX JAHHBIX, 3alIMCh KAPAHAAIIOM M HHbIE CIIOCO0BI, JaI0IIHe BO3-
MO’KHOCTh KOPPEKTHPOBKH MOJy4eHHBIX Pe3y/1bTaTOB. B ciydae, eciii B METOUYECKUX yKa-
3aHMSIX K Ja00paTopHOil paboTe MpeUioKeHbl TaOIUIIbl WM MIAOIOH IS 3alHCH SKCIIEPUMEH-
TaJbHBIX JIAHHBIX, TO 3AMOJIHSAIOTCS ATH TaOIMIIBI WM 11a0JI0OH. B mHOM ciyuae 3amuck sKcrepu-
MEHTAJIbHBIX JaHHBIX JIENAeTCsl CTYJEHTOM B MIPOU3BOIBHOM (popme.

[To oxOHYaHMM BBITIOJHEHHS 3KCIIEPUMEHTA CTYAEHTHI JOJIKHBI IPUBECTU CBOE padbouee
MECTO B MOPSAJOK U BBIMBITh UCTOJIB3yEMYI0 XUMUYECKYI0 nocyy. [locne aToro pabouee mecto
CaeTcs MPEIoAaBaTeNIo WK JIabOpaHTy U B 1a00PAaTOPHBIH KypHa CTyI€HTa CTAaBUTCS OTMETKA
O BBITIOJTHEHUH KCIIEPUMEHTAILHOM YacTH J1a00paTopHOil paboThl ¢ 00sS3aTeIbHBIM yKa3aHUEM
JIaThl €€ BBIIIOJIHEHUS.

AHAJIN3 NMOJIyYeHHBIX Pe3yJbTATOB U (popMyTHPOBKA BHIBOJIOB

MoskeT BBIIOJHATHCS KaK CaMOCTOSITENIbHAs paboTa CTy[eHTa JIoMa, UM 10l KOHTPOJIEM
mpernojaBaTesiss B TeYCHHE BPEMEHH, BBIIEJICHHOTO Ha JabopaTopHbie paboOThl WM B XO/1€ UHOU
KOHTaKTHOM paboThI ¢ mpenoaaBaTeneM. CTyAeHTHI JODKHBI BBITIOJIHUATH BCE HEOOXOAUMBIE pac-
YeThl COTJIACHO METOAMYECKUM YKa3aHHUSIM K BBINOJIHEHUIO J1a0opaTOpHBIX paboT. B maboparop-
HOM KypHaJe MPUBOIATCSA BCE HEOOXOIUMBIE pAaCUeThl C YKa3aHHEM Pa3MEpPHOCTEH MOTyuYeHHBIX
BEJIMYMH, a TaKXkKe BCe TpadUKH U PUCYHKU B COOTBETCTBUU C TpeOOBaHMs J1a0OPATOPHOTO MPaK-
TUKyMa.

B cnyuae, eciu B xo/1e 1abopaTopHOM pabOTEl KMEET MECTO MPOTEKAHUE XUMUYECKUX pe-
aKIui, Bce OHM JOJDKHBI ObITh 3alMCAHbI B JIAOOPATOPHOM >KypHAJIE B MOJIEKYJISIPHOM, MTOJTHOM
MOHHOM M COKpAIllEeHHOM HOHHOM BH/IE.

Jlanee Ha OCHOBAaHUM IOJYYEHHBIX PE3YyJIbTATOB CTYIEHTHI JTOJKHBI cHOpMYyIUpOBaTh U
3aMucaTh BBIBOJ, KOTOPBI JT0OJKEH ObITh COTJIACOBAH C 3asBJICHHBIMU LEISIMH U/UITU 3aJa4aMu
nabopaTopHOil paboThl. BrIBOA H0OKEH coaepkaTh HEOOXOIUMYIO KOJHMUECTBEHHYIO HH(pOpMa-
IUIO.

[Tpu moaroToBKe K 3amuTe 1a00paTOpHOIl paboThl HEOOXOAUMO OTBETUTH HA MPEATIOKEH-
HbIE KOHTPOJIBHBIE BOMPOCHI, KOTOPhIE UMEIOTCS TIOCIIe Kax 01 J1abopatopHoit padboTel. Ocoboe
BHUMAaHHE B XOJI€ TEOPETHUECKON MOATOTOBKH JIOJHKHO OBITH 0OpalleHo Ha TOHUMaHue (puznde-
CKOM CYIIHOCTH Tporiecca(oB) U3IIyJaroIuXcs B Xo/1e paboThl. {151 CaMOKOHTPOJIS B KaXKI0H pa-
00Te MpuBEACHBI KOHTPOJIBbHBIE BOIIPOCH], HA KOTOPbIE 00yJaromuiicss 00s3aH AaTh YeTKHe, Mpa-
BUJIbHBIE OTBETHI.

3amura JadbopaTopHoi padoThl

3ammTa J1abopaTopHBIX PpabOT MPOUCXOIUT B BUE COOECEOBAHUS C TIPEIOaBaTEIEM 10
nabopaTopHOil pabore ¢ 00s13aTeNbHON MPOBEPKOM MpenogaBaTeseM JIabopaTopHOro >KypHaia
cTyaeHTa. /st ycnemHoi 3auuTsl 1a00paToOpHOM paboThl CTYIEHT AOKEH MPEI0CTaBUTh J1a0o-
paTOPHBIN XypHa, 0OPMIICHHBIN B COOTBETCTBUH C YCTAHOBJIEHHBIMU TPEOOBAHUSAMU, BKITIOYAS
HaJIM4He OTMETKH O BBIIOJTHEHUH SKCIIEPUMEHTAIBHON YacTh paboThl. B Xoe ycTHOM Oecenpl ¢
IpernoaaBaTesieM CTYIEHT J0JDKEH NPOAEMOHCTPUPOBATh 3HAHUE LI€JEH U 3a7ay BBINOJIHEHHON
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paboThI, 3aKOHOB, KOTOPBIE JIEKAT B OCHOBE HA0JIIOJaeMbIX B X0JI€ paOOThI SBJIEHUH, IIPOIEMOH-
CTPUPOBATh YMEHUE aHATU3HPOBATH MOTYYECHHYIO HH(OPMAIIMIO U JIeaTh Ha €€ OCHOBE BBIBO/IBI.
B stom citydae B 1a0opaTopHOM *KypHalle Ha COOTBETCTBYIOLIEH paboTe CTaBUTCA MOMETKA «3a-
YTEHO», POCIHCH MPEnoaBaTessi, MPUHSBIIEro paboTy, U Aarta 3amuTsl padotsl. [locie storo na-
O6oparopHas paboTa cuuTaeTcs BbINOJIHEHHOHU. Jomyckaercs 3amuTa 1a00paTOpHBIX pabOT UHAU-
BUAYQJIBHO WJIM B COCTaBE MAJIBIX TPYII OOYUYaIOIIMXCs, COBMECTHO BBIMOJIHSABIINX JaHHYIO pa-
oory.

CamocrodaTrenbHas paboTa Hapsay € ayIUTOPHOM MPEACTABISET OJHY M3 BaKHEUIIMX
dbopm yuebHOTO TIporiecca. CamocTosdTenbHast paboTa — 3TO TUTAHUpyeMasi padoTa CTYJEHTOB,
BBITOJIHSIEMAsT MO 33JaHUI0 M MPU METOAMYECKOM PYKOBOJCTBE MperojaBaTelisi, HO 0e3 ero
HernocpeAcTBeHHOro ywactus. CamocTosdTrenbHas paboTa MpeAaHasHaAu€Ha HE TOJIBKO s
OBJIQ/ICHUS IPECTABICHHON TUCIMITIIMHOM, HO U /Ui (POPMUPOBAHMSI HAaBBIKOB pabOTHI BOOOIIIE,
B yueOHOM, Hay4YHOH, MPOPECCHOHANbHON AEATEIbHOCTH, CIIOCOOHOCTH NMPUHMMATh Ha cels
OTBETCTBEHHOCTb, CAMOCTOSITEJILHO PEIIaTh BO3HUKAIOLIUE MPOOJIEMbl, HAXOAUTh NMPaBUIbHBIE
pEIIeHus H T.JI.

B ocBoeHMH MUCIHMIIIMHBI WHBAIWJAMU M JIMLIAMH C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMHU
3I0pOBBsI OOJIBIIOE 3HAYEHWE HMMEET WHAMBHIyajbHas ydeOHass paboTa (KOHCYJIbTAIlH) —
JIOTIOJTHUTENbHOE pPa3bsiCHEHHE YydeOHoro Matepuana. MHAuMBHIyanbHble KOHCYJIbTAllUU 10
NPEIMETy SBISIOTCS BaKHBIM (DaKTOPOM, CIOCOOCTBYIOLIMM WHIMBHyaTH3allMd OOyUCHHS U
YCTAHOBJICHUIO BOCIMTATEIBHOIO KOHTAaKTa MEXKIy HpernojaBaTeeM U  00ydarolumcs
UHBAJIUIOM HITH JIUIIOM C OTPAHUYCHHBIMHA BO3MOXXHOCTSIMH 3/I0POBBSI.

7. MaTepuajibHO-TeXHUYECKOE o0ecriedeHne 1o JUCHUIInHe (MOAYJII0)

Jlnist mpoBeIeHU s JTIEKIIMOHHBIX 3aHATHH NCIOJIb3YETCsl MyJIbTUMEIUIHBIN TPOEKTOP U HO-
yTOyK. JIabopaTtopHbie 3aHATHS POBOJATCS B XUMHUECKOW JIaOOpaTOpuH, CHaAOKEHHOM Kak 00-
11e1a00paTOPHBIM (XMMHMYECKasl TIOCY/1a, PEaKTUBBI), TAK M CIIELUAIN3UPOBAHHBIM 000py/10Ba-
HUEM, HEOOXOIUMBIM ]ISl IIPOBEICHUS OTACIHHON JTa00paTOPHOU paOOTHI.

HanmenoBanue crienaabHBIX I10-
MEIEHUHN

OCHAIIIEHHOCTD CIIEHAIbHBIX I10-
MEIEHUN

Ilepedenp MMLIIEH3MOHHOTO MPO-
TPaMMHOTO 00eCIIeUeHHUS

Y4eOHbIe ayTUTOPHH IS IPOBEIC-
HUS 3aHATHI JIEKIIMOHHOTO THIIA

Mebenn: yaebHas medenb
Texnudeckue cpeacTBa 00ydeHHs:
9KpaH, IIPOEKTOP, KOMIBIOTEP

Microsoft Windows;
Microsoft Office

Y4eOHbIe ayTUTOPHH TS IPOBEIC-
HUS TPYIIIOBBIX U MHAWBUIYaITbHBIX
KOHCYJIbTAIlUH, TEKYIIEro KOHTPOJIS
Y IPOMEKYTOYHOM aTTecTaluu

Mebenn: yaebHas medenb
Texnuueckue cpeacTsa 00ydeHus:
9KpaH, NPOEKTOP, KOMIBIOTEP

Microsoft Windows;
Microsoft Office

VYueOHble ayJUTOPUHU JUIsl TIPOBEJIe-
HUS J1a0OpaToOpHBIX pabor (ayn.
345C n 139C)

Meoberb: yueOHas MeOeib
Texunueckue cpepcTBa 00yUEHUsL:
NIepPEHOCHOE MYJIbTUMEANIHHOE 000-
pyZloBaHue (HOyTOyK, IPOEKTOP)
O6opynoBaHue: CIeUATH3NPOBaH-
Has nabopaTtopHast MeOenb (CTOJIBI,
CTyJbs, MKa(bl IS PEaKTHBOB U
o0opymoBaHus, BBITSDKHBIC
mKagbl), CPEACTBA TMOKAPHOU Oe3-
OTTaCHOCTH W OKa3aHMs MEepBOIl Me-
JUIUHCKOW TTOMOIIH, XMMHYECKast
rnocyaa U o0OpyaoBaHUE, CYIIUIIb-
HBII mkad, MOTEHIMOCTAT
AUTOLAB PGSTAT302 — 1 mir,
reHepaTop Bojopoja Jiaboparop-
HBII — | 1T, BaHHA yJIBTPa3ByKOBast
naboparopnas— 1 mT, sgelka ais

Microsoft Windows;
Microsoft Office
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HCIIBITAaHUST MEMOpPaHHO-3JICKTPOI-
HBIX 0J0KOB — 1 mT, Beckl Jabopa-
TOpHBIE — | IUT, BEChl aHAJIMTHYE-
CKHUE — 2 IIT, TEPMOCTAT BO3/LYLIHbIH
— 1 wr, T1K-3 wr., XumMuueckue pe-
AKTHBBIL.

Jlist caMoCTOSITebHOM paboThl 00Yy4aIOLIUXCS MPELyCMOTPEHBI TOMEIEHUS, YKOMIIEK-
TOBaHHbIE CIIEUATM3UPOBAHHOMN MEOEIbIO, OCHAILIEHHbBIE KOMIIBIOTEPHON TEXHUKON C BO3MOKHO-
CTBIO MOJKIIIOYEHUS K ceTH «/HTepHeT» u obecrneueHneM JOCTyIa B AJIEKTPOHHYI0 HH(pOpMalU-

OHHO-00pa30BaTEIBHYIO CPEy YHUBCPCHUTETA.

HaumenoBanue nomemienui amns
CaMOCTOSATEIEHOU PadOTHI 00yUaro-

OcCHaIIEHHOCTH ITOMEIICHUN JIIS
CaMOCTOSTEIIFHON paboThI 00yYaro-

HepequL JIMIICH3UOHHOT'O IPO-
T'paMMHOTO obecreueHus

TEXHHKa C TIOJIKIIIOUeHHEM K HHPOP-
MAaIMOHHO-KOMMYHHKAIIHOHHOH
cetn «MHTEpHET» W IOCTYIIOM B
AIEKTPOHHYIO0 HHPOPMAIIMOHHO-00-
pa3oBaTeibpHyl0 cpeny 00pazoBa-
TENbHOM  OpraHu3anuy, BeO-Ka-
Mepbl, KOMMYHHKAIIMOHHOE 000pYy-
JIOBaHKE, 00ECIeYNBAIOIIEe JOCTYII
K CeTH MHTEepHeT (IPOBOJHOE CO-
eJIMHEeHNEe U OECNpPOBOTHOE COEIU-
HEHHUe 110 TexHojorun Wi-Fi)

HHXCSI HIAXCSI
ITomemenue mist camocTtosiTenbHON | Mebenb: yueOHas mebernn Microsoft Windows;
paboTel oOyuaronuxcs (yutanbHblii | Kommnexkt — cnenumanusupoBanHoi | Microsoft Office
3an Hayunoii 6ubnmorexn) MeOeIH: KOMITbIOTEPHBIE CTOJBI

O6opynoBaHue: KOMITBIOTEpHAS

ITomemenue i1t caMOCTOSTEILHOM

(400c,

paboTBl  OOyJaromIIXcs

401c, 431c, 329¢)

MebGenb: yueOHast MmeOellb
Kommnexkt  crnenunann3upoBaHHOMN
MeOeIi: KOMITBIOTEPHBIE CTOJIbI
ObopynoBanue: KOMIBIOTepHAs
TEXHUKA ¢ HOAKIIOYEHHEM K HHpOp-
MalHOHHO-KOMMYHHUKAIIHOHHOM
cetn «WHTEpHET» M NOCTYIIOM B
AIEKTPOHHYIO0 HHPOPMAIIMOHHO-00-
paszoBaTeNbHYIO Cpelny oOpa3oBa-
TENbHOM  OpraHu3anuy, Beb-Ka-
Mepbl, KOMMYHHUKAIIMOHHOE 000pYy-
JIOBaHKE, 00ECHEeYNBAIOIIEe JOCTYII
K CeTH HMHTEpHET (IIPOBOJHOE CO-
eMHeHUuEe U OeCIPOBOAHOE COeIU-
HEHHeE 10 TexHoJIoruu Wi-Fi)

Microsoft Windows;
Microsoft Office
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