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1 Heau u 3aga4u M3y4YeHUs1 TUCUMILIUHBI (MOTYJIs1)

1.1 LHesb ocBOEHUS THCUUIIIMHBI
[{enb ocBOEHMS AUCHUIIIMHBI « XUMUUECKHE UCTOYHUKU TOKa» COCTOUT B (DOPMHUPOBAHUM Y CTY-
JICHTOB 3HAHUH 00 OCHOBHBIX BUAX JIEKTPOXUMHUYECKHX UCTOUHUKOB TOKA U MpoIlieccax, MpoTe-
KAIOIIUX B 2JIEKTPOXUMHYECKUX HAKOIUTENSIX SHEPTUH, BKIIKOYAsl TOIUIMBHBIE SJIEMEHTHI

1.2 3agauu AUCHUMIMHBI

B 3aga4un yqe6H0171 JUCHUITIINHBI «XUMHYECKHE UCTOUYHUKU TOKa» BXOAMUT:

- O3BHAKOMHUTDb C OCHOBHBIMH BUJIAMHU SJICKTPOXUMUYCCKHUX HCTOYHHUKOB TOKAa U C OCHOBHBIMH KOH-
CTPYKIIMOHHBIMH YaCTAMHA STYCUKH TOILTMBHOI'O QJICMCHTA,;

- OBJIAACTb 3HAHUEM ITPOLUCCCOB, IMMTPOTCKAOIIUX IIPU pa60Te TOIIJIMBHBIX 2JICMCHTOB, DJICKTPOXHU-
MHUYCCKUX I'CHCPATOPOB;

- HAy4YUTb MNPOBCACHUIO BJICKTPOXHUMHYCCKUX I/ISMepeHI/Iﬁ B JJICKTPOXUMHYCCKUX HCTOUYHHKAX
TOKa € UCITIOJIb30BAHUEM COBPCMCHHBIX TCXHUYCCKUX CPCICTB.

1.3 MecTo AMCHMIIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

JuctumummHa « XMMHYECKAE UCTOYHUKH TOKa» OTHOCHTCS K 9acTd, (POPMHPYEMOH ydacTHUKAMU
oOpa3zoBatenbHbIX OTHOmIeHUN brnoka 1 "Iucuummuael (Moaynu)" pabodero y4eOHOro miaHa
nporpaMMel  OakanaBpuata npodwinb «Dusnueckas XUMUS» 0 HAMPABJICHHUIO TOITOTOBKU
04.03.01 Xumus. B pamkax qaHHOW NHUCHUILIMHBI Y CTYJICHTOB (DOPMUPYIOT 3HAHUSI, YMEHUS U
HAaBBIKH, KOTOPBIE OYJIyT 3aKPEIICHbI B X0/ MPOXOXKIACHUSI TPOU3BOJACTBEHHON MPAKTHUKU, YTO
obecnieunT PopMHUPOBAHUE KOMIETEHIINH, HEOOXOIUMBIX ISl YCIIEITHON Hay4YHO-UCCIIe10BATENb-
CKOM JIeSITeTbHOCTH BBITYCKHUKOB. B COOTBETCTBUU ¢ pabo4nM y4EOHBIM IJIAHOM JUCIHUILIMHA
u3ydaercs Ha 4 Kypce. Bua mpomMexxyTouHOM aTTecTaluu: 3a4eT.

1.4 TpeGoBaHusi K pe3yJibTaTaM OCBOEHHUSI COJEP:KAHUS TUCIUITHHBI

N3ydyenne maHHON ydeOHOW MMCUIMIUIMHBI HAlpaBlieHO Ha (opmupoBaHUEe y o0Oydaro-
IIAXCS CIACTYIONIMX KOMITETCHIIUH:

Kon u HanmeHoBaHue UHAMKaTOpa™ Pe3ynbraThl 00y4eHNS IO AUCIUTIIITHE

IK-5 cnoco0eH OCymEecTBIATh MOUCK M MEPBUYHYI0 00pabOTKy HaydYHOW M HAYYHO-TEXHHUYECKOH MHPOpMAINN
110 TIPEJUI0KEHHOU TeMe

UIIK-5.1. OcyH_[eCTBJISIeT IIOUCK Haquofj 3HaeT 2JIeKTPOHHBIE PecypChbl U 0a3bl JaHHBIX HAyYHOW MH-

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

HOIl M HAYYHO-TEXHUYECKOH MHPOPMALMK B 0061aCTH XUMHU-
HTIK-5.2. OcymecTBiseT BEIOOP U 00PA- | yeckux HCTOUHIKOB TOKA.
OOTKy Hay4HOW W Hay4HO-TEXHMYECKOM | BjageeT HaBbIKaMu IOMCKAa HAyYHOIl M Hay4HO-TCXHHYC-
nH(OpMAILIUY TIO TIPEATIOKEHHON TeMe CKOl MH(OPMAIUU B 06JACTM XUMHMYECKHX HMCTOYHHKOB
TOKa, BKJII0Yasi MK,y HAPO/IHbIE 6a3bl IAHHBIX

PesynbraTsl 00yueHUs AUCHUIUIMHE JOCTUTAIOTCS B paMKax OCYIIECTBJICHUS BCEX BUIOB
KOHTaKTHOM U CaMOCTOATEIbHON pabOThl 00YYarOIIMXCS B COOTBETCTBUU C YTBEPKICHHBIM yueO-
HBIM I1JIJAHOM.

WuaukaTopsl JOCTUKEHHUS] KOMIIETEHIIUI CUMTAOTCS CPOPMUPOBAHHBIMU MIPH JJOCTHXKE-
HUH COOTBETCTBYIOIIUX UM PE3YJIbTaTOB O0yUEHHS.



2. CTpyKTYypa M cojep:KaHue 1 CHHIINHbI

2.1 PacnipenesieHne TpyA0EMKOCTH JUCHHUILINHBI 110 BHAaM pador

O6m1ast Tpy10EMKOCTh TUCIUIUIMHBI COCTaBIAET 3 3a4. ef1. (108 gacoB), uX pacrpeseieHne
0 BHJIaM pa0oT MPEAICTaBICHO B TAOIHIIE.

Buj yueOHo# paboTh Beero | 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 BuioB yueOHOM pabOTHI i UX TPYIOEMKOCTH IO pa3ieiaM JTUCITUTUINHEI.
Paznenbl (TemMbl) TUCHUIUIMHBL, H3y4daeMbie B 8 cemecTpe 4 kypca (ouHas opma oOydeHHs)

KomngecTBo yacoB

Bueaynu-
Ne HaumenoBanue pa3zzenoB (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 3anstust / cemunapsl, JIP — naboparopHble 3aHs-
tusi, CPC — camocrositensHast paboTa CTyZeHTa
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2.3 Conep:xanue pa3aeaoB (TeM) IHCUUILIMHBI:

2.3.1 3auAaTus JeKIUOHHOI0 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 3aHATHS/ 1a00-

aTopHble padoThl)

dopMa TeKy1ero

MBI€ K OCHOBHBIM KOHCTPYK-
IMHUOHHBIM 49aCTAM STYCHKH

I/I3MepeHI/Ie SJICKTPOXUMHYCCKUX XapaKTCpU-

Ne |HaummenoBanue paszzena (TeMbl) Temaruka 3aHsTHI/PabOT
KOHTPOJIA
1. |Beenenue. Ot BomsToBa JIP1
CTON0A K TOTLIMBHbIM XHWMHYECKUE UCTOUYHUKH TOKa. M3Mepenue
aneMeHTaM. O0IIUe MOHATHS
AJIEKTPOIHBIX MOTEHIUAIOB IraJlbBAHUYECKUX
00 2IEKTPOXUMHUICCKUX
reHepaTopax, ux SJICMEHTOB
KJaccupuKays
2. Ornpezenenne NPOTOHHON MTPOBOJIUMOCTHU JIP2
VonHble TPOBOHUKH U UX N
MOHOOOMEHHON MeMOpaHbl Ha OCHOBaHUH W3-
JIEKTPOXUMHUIECKHE XapaK- 604 «
TepHCTHKH MEPEHHUS COIPOTUBIICHUS MEMOPAHHO-3JIE
TPOJHOTO OJI0Ka
3. | TepmoanHamMHKa U KHHETHKA JIP3
SIIEKTPOXUMHYECKHX Tporiec-| OmnpeneneHne n3MeHeHUu TepMOJMHaMUye-
COB B 3JICKTPOXUMHYCCKUX |CKMX MAapaMETPOB FaJIbBAHUYECKOTO 3JIEMEHTA
re’eparopax
4. | TpeOoBanusi, npeabsBisie- JIP4
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TOIUTUBHOTO 3JIEMEHTA CTHK MEMOPaHHO-3JIEKTPOJIHOTO OJI0KA TOTI-
JUBHOTO 3JICMEHTA C TIPOTOHITPOBOIAIIICH
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 00eCTIEYeHHsI IJIsi CAMOCTONITEILHON PadoThI
00y4JaOIINXCS MO0 ANCIHUIITHHE

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 BHEAy 11~
OTpocy TOPHOM (CaMOCTOSITEILHOM) PabOThI CTY/ICHTOB: METOIMUECKHE YKa3aHHs /
coct. T.II. Cropoxenko, T.b. Ilounnok, A.B. becnanos, H.B. Jlo3a. — Kpac-
Hogap: KybaHncknii roc. yu-1, 2018. 89 c.

2.  Mewm6pannas >nexrpoxumus / H. A. Kornorenko, O. A. [lemuna, H. B.
Jloza, 11.B. ®amuna, C.A. Hlkupckas. Kpacnogap: KybGanckuii roc. yH-T,
2017.-290c.

3. CoBpeMeHHbIe XUMMUECKHE HCTOYHUKHU TOKA [ DIEKTPOHHBIHA pecypc]:
yuaeb. mocobue / O. A. Kozanepos, A. B. Beenenckwit. - 2-e 3., crep. -
Cankt-IletepOypr: Jlans, 2017. - 132 c. - https://e.lanbook.com/book/90858.

3.| Iloaroroeka K caMOCTOsA- 1. Meroanueckue pEKOMEHJAaIuU K OpraHu3aluy ayAUTOPHON U BHEay 11-
TenbHOI pabore TOPHOM (CaMOCTOSITEIFHOM) PaOOTHI CTYIEHTOB: METOIUUECKHE YKa3aHUS /
cocr. T.II. Cropoxenko, T.b. [Tounnok, A.B. becrranos, H.B. JIo3a. — Kpac-
Hopnap: KybaHnckuii roc. yu-1, 2018. 89 c.

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

3. CoBpeMeHHblE XUMHYECKHE MCTOUHHKHM TOKa [DIEKTPOHHBIH pecypcl:

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

4. [Moaroroeka k 3auery 1. Meroanueckue peKOMEHJalMK K OpraHu3aluy ay JMTOPHON 1 BHeay1-
TOPHOM (CaMOCTOSITEIILHOM) PabOThI CTY/ICHTOB: METOIMUECKHE YKa3aHHs /
coct. T.II. Cropoxenko, T.b. ITounnok, A.B. becnanos, H.B. Jlo3a. — Kpac-
Homap: Kybanckwii roc. yH-T, 2018. 89 c.

2.  Memb6pannas >nexrpoxumus / H. A. Kononenko, O. A. Jlemuna, H. B.
Jloza, N.B. ®amuna, C.A. IlIkupckas. Kpacunomap: 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-METOUYECKUE MaTepHalbl JJIs CaMOCTOSTENBHONH paboThl OOYyYaroIIUXCS W3
YHUCIIa MHBAJIUIOB | JIUI C OTPAHUYEHHBIMH BO3MOXHOCTSIMU 310poBbs (OB3) mpenocTaBisitoTcst
B (hopMax, aqanTHPOBAHHBIX K OTPAHUUYEHUSIM HX 3[JOPOBBS M BOCIIPHUATHS HH(POPMAIIIH:
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Jist I ¢ HapyIIEHUSIMU 3pEHMSL:

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

— B popMe 2JIEKTPOHHOT'O IOKYMEHTA,

— B (popme ayamnodaiina,

— B meyaTHOM popme Ha si3bike bpaiins.

JUnst a1 ¢ HapyIIEeHUsIMH CiTyXa:

— B TIe4aTHOM opme,

— B (hopMe 2IIEKTPOHHOT O TOKYMEHTA.

JIiist U1 ¢ HapyIIEHUSIMH OTIOPHO-JIBUTATEIBHOTO amnapara:

— B meuaTHoi (opme,

— B popMe 3JIEKTPOHHOTI'0 IOKYMEHTA,

— B (popme ayaunodaiina.

JlaHHBII TTIEpeYeHbh MOXKET OBITh KOHKPETH3UPOBAH B 3aBUCUMOCTH OT KOHTHHTEHTa 00Y-
YAOLUXCS.

3. O0pa3zoBaTe/ibHbIE TEXHOJIOTHHU, IPUMeHsIeMble MPU 0CBOEHUH TUCHUIJIMHBI (MO-
AyJist)

B xone u3y4yeHHs] AUCUUIUIMHBI TIPETyCMOTPEHO UCTIOIB30BAaHUE TEXHOJIOTUN MPOOIEM-
HOTO OOYyYEeHUSsI, BBITIOJIHEHUE CTYJECHTAaMHU JaOOpPaTOPHBIX pabOT B MajbIX TPYIINax, CaMOCTOS-
TenbHast paboTa CTYACHTOB.

KoMmeTeHTHOCTHBIN MOIX0/] B paMKax IMpenojaaBaHus AUCIHUILUIMHBI PEaTU3yeTcsl B UC-
MOJIb30BAHNY MHTEPAKTUBHBIX TEXHOJIOTHI U aKTUBHBIX METOAOB (MpobieMHas eKuus, padora B
MaJIbIX TPYMIax) B COYETAaHUU C BHEAYAUTOPHON pabOTOM.

HNudopmaninoHHble TEXHOIOTUHN, PUMEHSIEMbIE TIPU U3YUYECHUU JAUCUUIUIMHBI: UCIOIb30-
BaHWE WH(OPMAIMOHHBIX PECYpPCOB, JOCTYIHBIX B MH(DOPMAIMOHHO-TEICKOMMYHHUKAIIMOHHOW
cetu HTEpHET.

AnanTuBHBIE 00pa30BaTEIbHBIE TEXHOJIOTHH, TPUMEHSIEMbIE TIPU U3YUSHUH JUCITUTUTHBI
— JUISL JIUL ¢ OTPAaHUYEHHBIMU BO3MOKHOCTSAMH 3710POBBS IIPEAYCMOTPEHA OPTaHU3alNsl KOHCYJIb-
TalUM C UCTIOJIH30BAHUEM BJIEKTPOHHOU MOYTHI.

4. OueHoYHbIE CPeACTBA JI51 TEKYIIEro KOHTPOJIS yCIeBaeMOCTH U MPOMEXKYTOY-
HOH aTTecTAlNU

OueHOYHBIE CPE/ICTBA IPeIHA3HAYCHBI AJIs1 KOHTPOJIS ¥ OLIEHKH 00pa30BaTeIbHBIX JOCTH-
KEHUN 00YyJaroIUXCsl, OCBOMBIINX MTPOTPaAMMy YU4e€OHOH JUCIUIUIMHBL « XUMHUUECKUE UCTOYHUKH
TOKa».

OreHOUHBIE CPEJCTBA BKIIOYACT KOHTPOJIbHBIE MaTepHAalbl Ui MPOBEACHUS TeKYIero
KOHTPOJIsI B (hOpMe BOIIPOCOB JJIsl YCTHOTO OIIPOCa, TECTOBBIX pabOT, KOHTPOJIBHBIX PabOT, KOH-
TPOJIBHBIX BOIIPOCOB K JIAOOPATOPHBIM paboTaM, ¥ MPOMEKYTOYHOH aTTecTaluu B Gopme BO-
IPOCOB K 3a4ETy.

CTpyKTypa OlIeHOYHBIX CPE/CTB /s TeKylleil 1 MPOMeKYTOUHOM aTTecTallnu

Kon 1 HanmeHoBanue uH- HanmeHoBaHHE OLIEHOYHOTO CPEICTBA
Ne Pesynbrarer 00ydeHust
JMKaTopa . [TpomexyTouHas
n/n (B cooTBeTCcTBUU C II. 1.4) Texymuii KOHTPOIb
(B cooTrBeTcTBUU C 11. 1.4) aTTecTalus
WUIIK-5.1. Ocymiects- | 3naer snekrponHsie pe- | JlaboparopHas pabora Bonpocwt 015
JISIeT MOUCK HAydHOMH | CYPCRL X 6a3pl JaHHBIX | YCTHBIU ompoc n0020MOGKU K
Hay4HOU MH(pOpMaIN
A HAyYHO-TECXHUYE- Y (opma sauemy Ne 1-4,
1 CKOM MH(pOpMaIUK 1o % e - g 13, 14 5
o MeeT OCYHIECTBIATh Ho- | JlabopaTopHas paboTa
TIPeOKEHHOI TeMe Yy PATOPHa p onpocsL 014
UCK M TepBHYHYIO 00pa- | CamocTosTensHas paboTa n0020MOGKU K
UIIK-5.2. Ocymects- 00TKy HayYHOW W HaydHO-
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TeXHUYECKOH  uHbOopMa-




JseT BBIOOp U 00pa- LMK B 00JIACTH 3JIEKTPOXH-
GOTKy HAaydHOH w1 MHYECKOMN YHEPTeTHKI

Hay4YHO-TEXHUYECKOMN
uH(popMalun o
NPEIOKEHHON TEME | rexumueckoii  muQopMa- | YCTHBII ompoc

Baangeer wnaBbikamu 1o- | JlaBoparopHas paborta Bonpocut ons
UCKa Hay4yHOH M HayuyHO- | CamocTosTensHas paboTa n0020MOGKU K
sayemy Ne 3, 5,
LMK B 00JIACTH 3JIEKTPOXH- 6,15

MHUECKOI SHEPreTHKH,
BKJIIOYasl MEXIyHapOHbIC
0a3bl JaHHBIX

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

3HAHUI, yMeHMi, HABBIKOB U (MJIH) ONBITA AeATEJIbHOCTH, XapaAKTePU3YIOLIUX TANbI ¢op-
MHPOBaHHUsI KOMIIETCHIIMH B Mpo1ecce 0CBOCHHUs 00pa30BaTeIbHOM MPOrpaMMbl

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

f—

a

OO0mme noHATHS 00 JIEKTPOXUMHYECKHX I'eHepaTopax, uX KjaaccuguKanus»
Knaccudukanus XuMU4ecKUX HCTOYHUKOB TOKA MO MPUHLUIY PaOOTHI.

[Ipumepsbl 37EKTPOXUMHUUECKUX CUCTEM U TOKOOOPa3yIoIne MPOLECChl KaXa0M IpyMIbl
XMMHYECKUX UCTOYHUKOB TOKA.

Knaccudukanms XWUT mo akTHBHOMY BEIIECTBY OTPHIATEIBHOTO (ITOJIOKHUTEIHHOTO)
anekTposa. Ilpumepsl 3IeKTPOXUMHUYECKUX CUCTEM U TOKOOOpa3yroIue MpOLecChl Kaxk-
noi rpynnsl XUT.

OTnnuaroTcs 1 pa3psAHbIe PEAKLUU HAa OTPULIATENBHBIX (TIOJ0XKHUTEIBHBIX) MIEKTPOAAX
B KQXKJ0U IpyMIe HCTOYHUKOB TOKa?

Knaccugukaius 31eKTpOXUMUYECKUX UCTOYHUKOB TOKA IO THUITY UCIOJIb3YyEMOTO 3JIeK-
TpoauTa. [Ipumepsl 2IEeKTPOXUMUYECKUX CUCTEM U TOKOOOpa3yroIIMe MPOLECChl KaX 101
TPyl HCTOYHUKOB TOKA.

DIEeKTPO/IbI XUMHUECKUX HCTOYHUKOB TOKa. HazHaueHue 100aBOK, BBOJUMBIX B DJIEKTPO/.
XapakTepUCTUKA OKUCIIUTENEH U BOCCTAHOBUTEIEH, NCIIOIB3YEMBIX B HCTOUHUKAX TOKA,
UX OCHOBHBIE IIOKa3aTelIN.

TpeboBanus1, MpebsABIIEMBIE K JIEKTPOJINTAM, UCIIOJIb3yEMbIX B UCTOUYHHKAX TOKa. Bubl
JJIEKTPOJIUTOB.

BOl'IpOCLI K YCTHOMY OIIPOCY II0 TEME 4 «TPGGOBaHI/Iﬂ, NnpeabsABJIsA€eMbI€ K OCHOBHBIM KOH-

hd

CTPYKHUOHHBIM YaCTAM siYeiiKy TOIJIMBHOIO 3JIEMEHTAa»

TpeGoBanusi, MpeaABABISIEMbIE K 3JEKTPOIUTY B TBEPIOMOIUMEPHOM KUCIOPOIHO-BOIO-
POJAHOM TOIUIMBHOM 3JIEMEHTE.

TpeGoBanusi, mpeabsABIsieMble K OUMOISPHBIM IIACTHHAM B TBEPIOMOIUMEPHOM KHUCIIO-
POIHO-BOJOPOTHOM TOIUIMBHOM DJIEMEHTE.

TpeGoBanusi, mpeabsABIsSEMbIE K 3JEKTPOJaM B TBEPAOMOIMMEPHOM KHCIOPOIHO-BOIO-
POJIHOM TOTUIUBHOM 3JIEMEHTE.

TpeboBanusi, npeabsBiIgeMble K MEMOpaHe B TBEPIOMOIUMEPHOM KHUCIOPOIHO-BOAOPO/I-
HOM TOILIMBHOM 3JIEMEHTE.

Tunsl ra30BbIX KaHAJIOB Ha OUIOJIAPHBIX IJIACTHHAX

TpeGoBanusi, MPEAbSIBISIEMbIE K KaTAIUTUYECKOMY CIIOK B TBEPAOMOIUMEPHOM KHUCIIO-
POJIHO-BOJJOPOIHOM TOIUITMBHOM DJIEMEHTE.

J1yis 4ero ucnonb3yroT MeMOpaHbl, MOIUGHUITMPOBAHHBIE HAHOYACTHIIAMHU TUTATUHBI B HU3-
KOTEMIIepaTypHOM TBEPAOIIOJINMEPHOM TOILLTUBHOM 3JIeMeHTe?




8. TpeboBaHus, NpeAbABIsEMbIE K TOIUIMBY B TBEPIOMNOJIMMEPHOM KHCIOPOJHO-BOIOPOI-
HOM TOIIJIMBHOM 3JICMCHTC.

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

CamocrosiTesibHasi pa6oTa mo Teme 2 «MloHHBbIE MPOBOJIHUKY U HX JJIEKTPOXUMHUYECKHUE Xa-
PAaKTEPUCTUKU»

Bapmunanr 1

1. TpeGoBanusl, TPEABIABISIEMBIC K JIEKTPOIUTY B TBEPIOMOJIMMEPHOM KHCIOPOTHO-BOJOPOTHOM

TOIIJIMBHOM DJIEMEHTE.

2. 3aHI/IcaTI) CXGMy KOHH@HTpaHI/IOHHOFO TAaJIbBAHUYCCKOI'O DJICMCHTA (MeTaJ'IJ'I — III/IHK), 3aIIucaThb

ypaBHEHUsI KaTOJAHOTO M aHOJAHOTO IpoLeccoB, paccunTarh J/J]C npu KOHLIEHTpALUAX KATHOHOB

uuuka 0,1 moas/1 1 0,2 MOAL/1 COOTBETCTBEHHO.

CamocTosiTeibHasi padoTa no Teme 3 «TepmoauHaAMHIKa 3JIEKTPOXMMHYECKHX NMPOLIECCOB B
3J1eKTPOXMMHUYECKHX FreHepaTopax»

Bapuant 1
1. CocTaBbTe cxeMy rajJbBaHUYECKOIO JJIEMEHTA U3 MarHUs U CBUHIIA, TOTPYKEHHBIX B PaCTBOPbI
HX COJIEU C KOHIEHTPAUEel NOHOB:
[Mg**] = 0,001 moms/n, [Pb**] = 1 monw/n. HanuimuTe ypaBHEeHHUs peakiuil, MPOTEKaIONMX Ha
karoze u anone. Paccuunraiite crannaprayro 9J[C aTtoro anemeHra.

2. Ha ocHOBaHWM CTaHJIAPTHBIX JIEKTPOIHBIX MOTCHIIUAIOB ONPEIEIIUTE, KAKOH U3 CIICIyHOIUX
raJibBAaHUYECKUX AJIEMEHTOB UMeeT Hanoombinyo 3/C:

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

6) Cd|Cd**|| Ni**|Ni

3. Bbluncaure 3Ha4€HUE 3.11.C. FAIbBAHMYECKOTO HJIEMEHTA:

(-) Mg / MgSOs4 // CuSO4/ Cu (+)

HanumuTe nmpoueccsl Ha aHOJE M KaTOJle, PEaKIfio, TeHEpUPYIOIIYIO TOK, B onpenenuTe B Kk
SHEPIrui0 XMMUYECKON peakluy, IPEBPAILAIOIIYIOCS B 3JIEKTPUUECKYIO.

KoHTposibHBbIEe BONPOCHI K JIA00PAaTOPHBIM padoTam

Jlabopamopnas paboma Nel

Uto Takoe XMMHUYECKHNE UCTOUYHUKHU TOKa?

HazoBuTe BUIbI XUMUYECKUX UCTOYHUKOB TOKA.

Uto Takoe akKyMyJATOpbI?

HazoBute pa3HOBUIHOCTH aKKYMYJISITOPOB

Onuuinre MCTOJUKAY U3MEPCHUS DJICKTPOAHBIX ITOTCHIHUAIOB Ir'aJIbBAHNMYCCKUX 2JICMCHTOB

Nk

Jlabopamopnas paboma Ne2

—

KakoBbI OCHOBHBIE COCTABIIAIOIINE MEMOPAaHHO-3JIEKTPOAHOTO O10Ka?

Kakne memMOpaHbl HCIIOIB3YIOT B TOIJIMBHBIX AJIEMEHTaX ?

3. TpeboBaHus, NpebABISIEMBIE K 3JIEKTPOJIUTY B TBEPIONOINMEPHOM KUCIOPOIHO-BOJIO-
POJIHOM TOIUIMBHOM 3JIEMEHTE.

4. TpeboBanusl, NpeabsBiIsieMble K MEMOpaHe B TBEPIONOIUMEPHOM KHCIOPOAHO-BOIOPOI-
HOM TOIUIMBHOM 3JIEMEHTE.

5. Jlns dero MCmoib3yrOT MeMOpaHbl, MOAU(PUIIMPOBAHHBIE HAHOYACTUIAMH IUIATUHBI B

HU3KOTEMIIEPATYPHOM TBEPIONOIMMEPHOM TOIUIMBHOM 3JIEMEHTE?

N



Jlabopamopnas paboma Ne3
1. TlpumMeps! SIEKTPOXUMHUIECKUX CUCTEM U TOKOOOPA3yIOIIHe MPOIECCH KaXKA0H TPYIIThI XUMH-

YECKUX NCTOYHHUKOB TOKA.

2. Kinaccudukauuss XUT mo akTHBHOMY BEIIECTBY OTPHULATEIBHOTO (IIOJIOKHUTEIBHOTO) 3JICK-
Tpozaa. [IpuMepsI 3IEKTPOXUMHUYECKHUX CHCTEM U TOKOOOPa3yIoIIne MPOIecChl KaKI0W IPYIITHI
XUT.

3. OmnyaroTcs M pa3psaHbIE pEaKIUU Ha OTPULIATENbHBIX (TI0JI0KHUTEIbHBIX) JIEKTPOAAX B KaXkK-
JIOM TpyTIIe UCTOYHUKOB TOKa?

Jlabopamopnas paboma Ne4-5

1. TpebGoBanusi, peaAbsIBIIsIEMbIE K OUTIOJNSPHBIM IIACTUHAM B TBEPIOIIOJIMMEPHOM KHUCIOPOTHO-
BOJIOPOJHOM TOILIMBHOM 3JIEMEHTE.

2. TpeOoBanus, NpeaAbSBISIEMBIC K IEKTPOAAM B TBEPAONOIMMEPHOM KHUCIOPOIHO-BOAOPOIHOM
TOTJTUBHOM 3JIEMEHTE.

3. TpeOoBanus, mpenbssisieMble K MeMOpaHe B TBEPAONOJIMMEPHOM KHCIOPOIHO-BOJIOPOIHOM
TOTJTUBHOM 3JIEMEHTE.

4. Twurel Ta30BBIX KAHAIOB Ha OUTIOJSIPHBIX TUIACTHHAX

5. TpeOoBanus, nmpeabsaBisieMble K KaTAIUTHYECKOMY CJIOIO B TBEPAOMOIMMEPHOM KHCIOPOIHO-
BOJIOPOJHOM TOILIMBHOM 3JIEMEHTE.

6. Jli1st uero ucnonp3yr0T MeMOpaHbl, MOAN(UIIMPOBAHHBIC HAHOYACTULIAMH IIJIATUHBI B HU3KOTEM-
MepaTypHOM TBEPIOMOIMMEPHOM TOIIIIMBHOM JJIEMEHTE?

7. TpeOoBaHus, IpeaAbSBIIEMbIE K TOIUIUBY B TBEPAOMOIMMEPHOM KHUCIOPOIHO-BOIOPOTHOM TOTI-
JUBHOM DJIEMEHTE.

3auyeTHO-3K3aMeHALMOHHbIEe MATEPUAJIbI VISl IPOMEKYTOYHOH aTTecTaluu (3K3aMeH/3a-
qyer)
Cnucok 6onpocoe 01a no020moseKu K 3auemy

1. Knaccudukanus 31eKTpOXUMHUYECKUX TEHEPATOPOB

2. OCHOBHBIE NEKTPOXUMUUYECKHE MPOIECCHI B TOIJIUBHBIX 3JIEMEHTAX.

3. TepmoauHamMuKa 3JIEKTPOXMMUUYECKUX TeHepaTopoB. PaBHOBecHbIE miponiecchl, pacueT IC u
SHTPOTIHH.

4. DNeKTpu4ecKre XapaKTepUCTUKU DIIEKTPOXUMUUYECKUX T€HEPaTOPOB.

5. DNEeKTPOXUMUYECKAsi KHHETHUKA U DJIEKTPOKATAIIU3.

6. MakpoKHHETHKA B MIOPUCTHIX AIeKTpoaax. Juddy3nonnas nonspuzamms.

7. TOTITUBHBIC AJIEMEHTHI C HOH-TIOJIMMEPHBIMA MEMOpaHaMu. DIEKTPUUIECKasi IPOBOJAUMOCTH H
nuddy3noHHAs TPOHUITAEMOCTh HOH-TIOJIMMEPHBIX W THOPUIHBIX MeMOpaH.

8. BosnpraMiiepHbie XapaKTepUCTUKH U YHCIIA TIEPEHOCA HOHHBIX MPOBOTHUKOB. OCOOCHHOCTH
NepeHoca MOHOB U BOJbI B DJIEKTPOXUMHUYECKUX T€HEpATOPaxX ¢ TBEP.IBIM JIEKTPOIUTOM.

9. TeroBbIe MPOIECCHI B ANEKTPOXUMHUYECKIX TeHEpaTopax TOKa.

10. KucnnopoiHo-BO1OPOIHBIE TOIUTMBHBIE AJIEMEHTHI.

11. TonmMBHBIE 3JIEMEHTHI C OCHOBHBIM U KUCIIOTHBIM AJIEKTPOJIHTOM.

12. MeTauioKCUIHbIE AIEKTPOXUMUYECKUE T€HEPATOPHI.

13. buoxuMudeckre TOTUTMBHBIC AIIEMEHTBI U IPYTUe aTbTePHATUBHBIC IIEKTPOXUMUYECKHE TeHEe-
paTopbl

14. CucreMbl TUTAHUS peareHTaMH U YIAJICHUE BOJBI B DJIEKTPOXUMUYECKHX TeHepaTopax.

15. DnexTponn3 BOBI U JIEKTPOXUMHUYECKAsT KOHBEPCHS TOTLTHBA.
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Kpurepun oueHuBaHusi pe3yJbTATOB 00yUeHHs

Kputepuu orieHuBaHMsI 10 3a4€Ty:

- OI[€HKA «32aYTEHO»: CTYJICHT BJIaJICCT TCOPETUICCKIUMH 3HAHUSIMH TI0 JITAHHOMY pa3Jieny,
3HAET KJIACCH(HKAIMIO XUMUYCCKUX MCTOYHMKOB TOKA IO PA3JIUYHBIM MPU3HAKAM, METOJIbI MC-
CIICTIOBAHUS PA3PSAIHBIX KPUBBIX TOIUIMBHBIX 3JEMEHTOB, (HU3HKO-XUMHYECKHE OCOOCHHOCTH
MemOpaH s TO, 3HaeT TpeboBaHUs, MPEAbIBIIEMbIE K OCHOBHBIM KOHCTPYKIIMOHHBIM YacTSIM
SYEHKN TOTUTMBHOTO 3yieMeHTa. CTYJIEHT JOIMyCKaeT He3HAUYNUTEIbHBIC OMMNOKH; CTYICHT yMeEeT
MPABUIILHO OOBSACHATH SKCIIEPUMEHTANILHBIC TaHHBIE C TIPUMEHEHUEM TEOPETHUYECKHUX MPEICTaB-
JICHUM.

- OlI€HKA «He 3aYTeHO»: MaTepHall He YCBOCH WM YCBOCH YaCTUYHO, CTYACHT HE 3HAeT
CIIOCOOBI TIOJTyYEHUS U 00JIaCTH TIPUMEHEHUS HOHITOJIMMEPOB, 3aTPYAHICTCS B OIMCAHUU UX (PU-
3UKO-XUMHYECKHX CBOMCTB, 3aTPYIHSACTCS TIEPEUUCIUTh METO/IbI UCCIEOBAHUS CTPYKTYPhI HOH-
MOJIUMEPOB.

OrneHouyHBIC CPEACTBA JIsi MHBAJIUIOB U JIMI] C OTPAHMYEHHBIMUA BO3MOXKHOCTSIMU 370PO-
BbSI BRIOMPAIOTCS C YIETOM UX WHIUBUIYATBHBIX IICUXO(PH3UICCKIX OCOOCHHOCTEH.

— IIpY He0OXOAMMOCTH UHBAIM/IAM | JIUIIAM C OTPaHUYEHHBIMU BO3MOYKHOCTSIMH 37I0POBbSI
MIPEIOCTABIISICTCS JIOMOJIHUTEIBHOE BPEMsI JUISI ITOJATOTOBKY OTBETA HA YK3aMCHE;

— TIPH TIPOBEJICHUH TPOLICAYPhI OIICHUBAHUS PE3yIbTaTOB 00yUEHHSI WHBAIUIOB M JIUIL C
OTPAaHWYCHHBIMH BO3MOXXHOCTSIMU 3JI0POBbSI IPEAYCMATPUBACTCS HCIIOJIB30BAHIE TEXHUYCCKHIX
CpEe/CTB, HEOOXOUMBIX UM B CBSI3U C UX WHAMBHUIYaTbHBIMH OCOOCHHOCTSIMU;

— TIpH HEOOXOAMMOCTH JIJIsl OOYJAFOIIUXCS C OTPAHMYCHHBIMHA BO3MOYKHOCTSIMHU 3I0POBbSI
U WHBAJIMJOB IpOIeypa OIICHUBAHUS PE3yJbTaTOB OOYUCHHS MO JAMCUUIUIMHE MOKET MPOBO-
JUTHCS B HECKOJIBKO 3TAIlOB.

[porenypa olieHUBaHMs pe3yJILTATOB 00YUEHUS MHBAJIUJIOB U JIUII C OTPAHUYCHHBIMU BO3-
MO>KHOCTSIMH 3JIOPOBBS 110 TUCITUTUIAHE (MOJIYJIIO) TIPEyCMaTPUBACT IPeI0CTaBlIieHUue HH(OpMa-
UK B hopMax, alanTHPOBAHHBIX K OTPAaHUYEHUSIM UX 3I0POBbS U BOCIIPHUSTHS UHPOPMALIUH:

JUJist I ¢ HapyIICHUSIMEA 3PEHUS:

— B Ie4aTHOW (hopMe YBEIIMYCHHBIM HIPUPTOM,

— B popMe IEKTPOHHOTO JIOKYMEHTA.

JIJist U1 ¢ HApyIIEHUSIMH CITyXa:

— B meyaTHo opme,

— B (hopMe 3IIEKTPOHHOTO IOKYMEHTA.

JUJist vIL ¢ HapyIICHUSIMA OTIOPHO-JIBUTATEILHOTO anmapara:

— B IIe4aTHOM ¢opme,

— B popMe IEKTPOHHOTO JIOKYMEHTA.

JlaHHBII TTIEpeYeHbh MOXKET OBITh KOHKPETH3UPOBAH B 3aBUCUMOCTH OT KOHTHHTEHTa 00Y-
YAFOIIUXCSI.

S. IlepeyeHb OCHOBHOM U JONOJHUTEIbLHON YUeOHOM JIMTEPATyPbl, HEOOXOAUMOI ISl
OCBOECHUS TUCUMILIUHBI (MOTYJIs1)

5.1 YueOnasi iuteparypa:

1. MewmOpannas snextpoxumus / H. A. Kononenko, O. A. Jlemuna, H. B. Jlo3a,
N.B. ®anuna, C.A. Hlkupckas. Kpacnonap: Kybanckuii roc. yu-t, 2017. - 290 c.
2. CoBpeMeHHbIE XUMUYECKHE NCTOYHUKHU TOKa [ DJIEKTPOHHBIN pecypc] : yueb. mo-

cobue / O. A. Ko3zanepos, A. B. Benenckuii. - 2-e usn., crep. - Cankr-IlerepOypr : Jlans, 2017.
- 132 c. - https://e.Janbook.com/book/90858.

3. CoBpeMeHHbIE TEeKTPOXUMHUIECKHe NCTOUYHUKH ToKa / E. A. HmxHukoBckuil. - Mockaa :
Pagnorexnuka, 2015. - 294 c.
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5.2. [lepuoguyeckasi JJureparypa

1. Ycnexu XMMHU - POCCUMCKHIA HAy4YHBIH KypHa, MyOIUKYIOIUI 0030pHbIE CTaThU 1O
aKTyaJIbHbIM MPoOJIeMaM XUMUU U CMEXHBIX HAYK.

2. MemOpanbl 1 MeMOpaHHbIE TEXHOJIOTUU - POCCUICKUI HAyYHBIN KypHaJ, MyOIHUKYyO-
HIUH CTaThH [0 OCHOBHBIM NpoOJeMaM IMOJIy4eHUs U MCCIeI0BaHus MEMOpaH U Pa3BUTHUS BaX-
HEHIIUX HanpaBlIeHU MEMOpPAaHHBIX TEXHOJIOTHI, B TOM YHCIIE U BOJAOMOATOTOBKH.

3. Kypnain ¢puznueckoil XuMUM — OUH U3 KPYTHEUIINX POCCUICKUX HAyYHBIX KypHAJIOB,
OTpa’KalOIIMX OCHOBHBIE HANIPABJICHUS Pa3BUTHS XUMUHU, TyOJIUKYIOIINN pabOThl, HOCBAIEHHBIE
aKTyaJIbHBIM OOLIMM BOIpPOCaM XMMHUHU U MpoOIeMaM, BO3SHUKAIOIIUM Ha CThIKE Pa3IMYHBIX pa3-
JIeJI0B XUMHUH.

5.3. UuTepHeT-pecypchl, B TOM 4Hcje COBpeMeHHbIe NpodeccnoHaibHble 0a3bl 1aH-
HBIX 1 HH(OPMALMOHHBbIE CIIPABOYHBIE CHCTEMBI
DJIeKTPOHHO-0nbIuoTeunbie cuctembl (IBC):
1. DBC «IOPAWT> https://urait.ru/
2. DbC «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAWH» www.biblioclub.ru
3. DbC «BOOK.ru» https://www.book.ru
4. ObC «ZNANIUM.COM» www.znanium.com
5. DBC «JIAHb» https://e.lanbook.com
IIpodeccnonanbHubie 6a3bl JTAHHBIX:
Web of Science (WoS) http://webofscience.com/
Scopus http://www.scopus.com/
ScienceDirect www.sciencedirect.com
Kypnans! uznarenscrsa Wiley https://onlinelibrary.wiley.com/
Hayunas snekrponnas oubnnorexa (H9b) http://www.elibrary.ru/
6. IlomHOTEKCTOBBIE apXUBBI BEAYIINX 3aMaHBIX HAYYHBIX KypHaiIoB Ha Poccuiickoi
iatdopme HayuHbIX KypHamoB HOMKOH http://archive.neicon.ru
7. HamumonanpHasi 3neKTpoHHasi 6uOIMoTeKa (HOCTYN K DJIEKTPOHHOU OMOIMOTEeKe IHc-
cepranuii Poccuiickoii rocynapcrBennoi oudnuorexu (PI'B) https://rusneb.ru/
8. OmektponHas kojutekius Okcdopackoro 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/
Pecypchbl cBOOOIHOTO J0CTYyHA:
1. AMepuKkaHCKas maTeHTHas 0a3a JaHHBIX http://www.uspto.gov/patft/
2. IlonHble TEKCTHI KaHAACKUX nuccepTauii http://www.nlc-bnc.ca/thesescanada/
3. KubepJlenunka (http://cyberleninka.ru/);
4. Wndopmarnumonnas cuctema "EnnHoe okHO mocTymna K 00pa3oBaTelbHBIM pecypcam’
http://window.edu.ru/
Co0cTBeHHbIE JIEKTPOHHBIE 00pa3oBaTe/ibHbIEe U HH(POPMAIIMOHHBbIE PeCYPChI
KyoI'Y:
1. Cpena MOIyJIBHOTO TMHAMHUUYECKOTo 00yueHus http://moodle.kubsu.ru
2. ba3a y4eOHBIX [JIaHOB, Y4€OHO-METOINYECKUX KOMIUIEKCOB, IyOIUKaIMi u KoHpe-
pennwmii http://mschool.kubsu.ru/
3. bubanoreka nHhopMaIMOHHBIX pecypcoB Kadeapbl HHGOPMAIIMOHHBIX 00pa30Ba-
TEIBHBIX TexXHoJoTHi http://mschool.kubsu.ru;
4. DnexTpoHHbIH apxuB 1okyMeHToB KyOI'Y http://docspace.kubsu.ru/

ARl
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6. MeToanueckue yKazaHus 1J1s1 00y4aIOUIUXCSI 110 OCBOEHHIO TUCHUIIIHHBI (MOIYJIs1)

YcnemHoe OCBOCHHE IUCIUILIUHBI «JJIEKTPOXUMHUYECKAs YHEPreTHKa» MPeIoiaract
AKTHUBHOE, TBOPYECKOE YUACTHE CTYJICHTA MTyTEM TUIAHOMEPHOM, TTOBCETHEBHOM pabOTHI.

[Ipy MOATOTOBKE K JIGKIIMOHHOMY 3aHSATHUIO CTYJICHTaM PEKOMEHIYEeTCsI:

1) mpocmoTpeTh 3amucu MNpeAbIIyIIed JIEKIIMM W BOCCTAaHOBUTH B MaMSTH paHee
W3YYCHHBII MaTepual;

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

3) caMOCTOSTENbHO MPOPAa0dOTaTh OTJAENbHbIE (PPArMEHTHI TEMbI MIPOILION JIEKIIUH, €ClU
9TO HEOOXO0UMO.

[Ipu KOHCTIEKTUPOBAHUH JIEKITMOHHOTO MaTepHaia CTyICHTaM HY>KHO CTPEMHUTBHCSI KPaTKo,
CXEMAaTUYHO, MOCIEAOBATEIbHO M JIOTUYHO (PUKCHUPOBATH OCHOBHBIC TOJOXKEHUS, BBIBOJBI,
000061eHns U HOPMYTUPOBKH, HE TBITASCH 3aITMCATh BECh MPEIOAaBAEMbIil MaTEpHall JOCIOBHO.

[Ipyu MOATOTOBKE K JIAOOPATOPHOMY 3aHSATUIO PEKOMEHIYEeTCS:

1) BHUMAaTENbHO M3YYUTh MaTepHall MpeAcTosAllel padoThl M COCTaBUThH IJIaH €€
BBITIOJTHEHUS;

2) yAeNuTh MOBBIIEHHOE BHUMAHUE YKCIEPUMEHTAIHHBIM OCOOCHHOCTSIM MPEICTOSIIICH
paboThI (UCTIOIB3yEeMBIM peaKTHUBaM U 000PYIOBAHUIO, & TAKKE TEXHUKE padOThI ¢ HUMH);

BemonaaTe nmabopartopHyto paboTy HEOOXOAWMO aKKypaTHO U IIOCIIEI0BATEIBHO,
OoTpakasi BCE €€ OCHOBHBIC JTambl B J1a0OpaTOpHOM >KypHamne. J[ns ychmemrHod 3amuThl
1a00paToOpHOH pabOTHl HEOOXOIUMO TIIATEIEHO U3YYUTH JICKIIMOHHBIN U, €CITH 3TO HEOOX0IMMO,
JOTIOTHUTEIbHBIA TEOPETUYECKUN MaTepual Mo TeMe paboThl, a TakKe MPaBUIBHO 3aMOJHUTH
1ab0paTOPHBIN JKypHaJ, CAelaB BCE HEOOXOJHMMBIC pacdyeThl W CHOPMYIHPOBAB BBIBOABI IO
poJieNlaHHOM padoTe.

Brinonnenue madboparopHsix paboT

JlabopatopHbie pabOTHI BHIMOIHSIIOTCS 00YyYaOIMIMMUCSA B MallbIX rpynmnax (oObuHO 2-3
4enoBeka). B Hauaie Kypca mpoBOJAUTCS HHCTPYKTaX MO TEXHUKE 0€30MacHOCTH padOThI B XUMHU-
YEeCKOU JTabopaTOPUU U COCTABISETCS rpauK BBHIMOIHEHUS J1aOOpaTOPHBIX padoT. BrimonHenue
71a00paTOPHOI padOTHI BKITFOYAET B CEOSI CISTYIOINE ITAITBI:

1) MOATOTOBUTEIBHBIN 3TAIl (CAMOCTOSTENIbHAS paboTa CTYJECHTOR);

2) moyry4eHue 0MycKa K BRITTOTHEHUIO SKCIIEPUMEHTATLHOMN 9acTh Tab0paTopHOi paboThI
(KOHTaKTHas paboTa ¢ MpernoaBaresieM KakI0H Majoi IPYIIIbI);

3) BBITIOJIHEHUE IKCIIEPUMEHTAITLHOW YacTH JTAOOPaTOPHON pabOThI IO KOHTPOJIEM TIpe-
10/1aBaTeIs;

4) aHAJIU3 MOTYYCHHBIX PE3YyJIbTAaTOB, ((OPMYIMPOBKA BHIBOJA U TOJITOTOBKA K 3alUTE JIa-
O6opaTtopHOi pabOThl (MOXKET BBIIOJHATHCS KaK CAMOCTOATEIbHas padoTa CTyJeHTa JoMma, WU
10/1 KOHTPOJIEM IPEMNoaaBaTelis B TECUCHUE BPEMEHH, BbIIETIEHHOTO Ha JIA00OpaTOpPHBIE padOTHI WU
B X0JI¢ MHON KOHTAaKTHOU PabOTHI C MPEIogaBaTesieM);

5) 3amuTa 1abopaTopHOit paboThHI (KOHTAKTHAsI paboTa C MPEIoIaBaTeIeM).

[Tocrne BBIMOMHEHUS BCEX 3THUX TAIOB JIabopaTopHas paboTa CUUTAETCS BHIOJIHEHHOI.

IToaroToBUTEILHBIH 3TAI

[Tepen 3ansiTHEM 00yYaIOMIUMCS HEOOXOIUMO MOATOTOBUTCS K BBITTOJIHEHHUIO JTaOOpaTop-
HOI paboThl. TeopeTndeckasi oAr0TOBKAa HEOOXOAMMA JJIsl IIPOBEACHUS YKCIIEPUMEHTA U JOKHA
MPOBOAUTHCSA 00YUAIOIIMMHUCS B TOPSAKE CAMOCTOSATENIbHON padoThl. Ee cienyeT HaunHaTh BHU-
MaTelIbHBIM pa300poM PYKOBOCTBA K JabopaTtopHoil pabote. TeopeTuueckas MoAroToBKa 3aBep-
HI1aeTCcs MPeIBAPUTENIbHBIM COCTaBICHUEM OTUETa B JIAOOPATOPHOM KYpHAJIE CO CIEAYIOLIUM T10-
PAIKOM 3aIUCEN:

Hazpanue pa®oThl.

[enb paboTHLI.

ObopynoBanue.
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XoJ1 paboThl, KOTOPBIN B TOM YUCJIE BKIIFOYAET PUCYHKHU, CXEMBI, TAOJIMIIbI, OCHOBHBIE (hOp-
MYJIbl JIUIs1 OTIpE/IeTICHNs BEJIMYMH, a TaKXKe pacdeTHble (OPMYJIbI JUIsl ONPEAEICHUS TOTPEIIHO-
CTEl NU3MEPSIEMbIX BEJTUYHH.

ITosryuyeHne 1onycka K BHIIOJHEHHUIO IKCIIEPUMEHTAIbHON YacTH J1a00paTopHOil
padoThI

[Tpuctynas k naboparopHeM paboTaM, HEOOXOAUMO MOJIYYHUTh Yy JabopaHTa MPHOOPHI,
TpeOyeMbIe /ISl BBIOTHEHHS paboThl. Pa300parbesi B HA3HAYCHUN MAaTePHAIOB, XUMHUYECKOH 110-
CyJibl, IPUOOPOB U MPHUHAIIIEKHOCTEH B COOTBETCTBHH C MX TEXHUUECKUMH JaHHBIMH. [lomyunTts
JIOITYCK K BBITTOJIHEHUIO Ta00paTOpHOI paboThl y mpernoaaBatens. Jomyck cTyIeHTHI MOTydaloT B
pe3yJbTaTe YCTHOTO ONpoca IMPEernoAaBaTesieM O MOPSIKE BBHIIOIHEHUS SKCIIEPUMEHTa, Mpeay-
CMOTPEHHOTO JIaHHOMW 1a00paTopHOil pabOTOMH.

BoinosiHeHHe IKCIIEPUMEHTAJBHOM YacTH J1a00paTOPHOI padoThl MO KOHTPOJIEM
npenoaaBaTeJis

3arem oOyuaromMecs: BBIIOJIHIIOT 3KCIEPUMEHTAIBHBIA 3Tan J1adopaTopHOi paboThl, B
X0J7Ie KOTOPOTO 3aIHCHIBAIOTCS BCE M3MEPEHHBIC BEIMYMHBI C 0053aTEbHBIM YKa3aHUEM HX pa3-
MEpHOCTH B JabopaTopHblil kypHai. He 1onyckaercss Hcno/ib30BaHHe YePHOBHKOB /IS 3a-
MHCH IKCTIEPUMEHTATbHBIX JAHHBIX, 32ANUCh KAPAHIAIIOM U HHbIE CIIOCO0ObI, 1al0LHe BO3-
MO’KHOCTh KOPPEeKTHPOBKH MOJIyYeHHBIX pe3y/JbTaToB. B ciiyuae, eciiu B METOAMYECKHX YKa-
3aHUAX K Ja00paTOpHOI paboTe MpeaIoKeHbl TaOIHUIbI WM MIA0JIOH IS 3alTUCH SKCIIEPUMEH-
TaJIbHBIX JaHHBIX, TO 3AMOJHAIOTCS ITH TaOIUILBl WK 11a0JI0H. B MHOM ciy4ae 3amuce Kcrnepu-
MEHTAJIbHBIX JAHHBIX JIEIACTCS CTYJCHTOM B ITPOM3BOJIBHOM (hopMme.

ITo oxOHYaHMU BBIOJHEHMS YKCIEPUMEHTA CTYAEHTHI JOJKHBI IPUBECTU CBOE pabouee
MECTO B MOPSIOK M BBIMBITH HCIOIB3YyEMYI0 XUMUYECKYI0 rocyay. [locie atoro pabodee mecto
C/1aeTCsl MPEero1aBaTelo Wi Ja0OpaHTy U B TaOOPaTOPHBIH KypHAJ CTYI€HTa CTABUTCS] OTMETKA
O BBITTOJIHEHUH KCIEPUMEHTAIBHON YacTh JIabOpaTOpHOU pabOThI C 00s3aTENBHBIM yKa3aHHUEM
JIaThl €€ BBIOJHEHHUS.

AHAJIU3 MOJIyYeHHBIX Pe3yJabTaTOB H ()OPMYIHMPOBKA BHIBO/I0B

MoeT BBIIOJIHATHCS KaK CaMOCTOSITEIbHAs paboTa CTyIeHTa JOMA, MM TI0J] KOHTPOJIEM
Iperno/iaBaTesis B TeUCHHE BPEMEHH, BBIJCIIEHHOTO Ha JIAOOpaTOpHbIE pabOTHI UM B XOJI€ UHOU
KOHTAaKTHOM pa®oThI ¢ mpenoaaBaTeneM. CTyA€HThI JOJKHBI BBINOJIHUTL BCE HEOOXOAUMBIE pac-
YeThl COTJIACHO METOJMYECKUM YKa3aHHUSIM K BBIIOJIHEHHIO JTa00paTopHBIX paboT. B mabopatop-
HOM KypHaJjie IPUBOATCSA BCE HEOOXOIUMBIE PACUEThl C YKa3aHUEM Pa3MEPHOCTEH MOTyUeHHBIX
BEJIMYHH, a TAK)KE BCE TPapUKU U PUCYHKH B COOTBETCTBUU C TPEOOBaHMS TAOOPATOPHOTO MPAK-
TUKyMa.

B ciydae, eciiu B xoz1€ 1abopaTopHOil pabOThI UMEET MECTO MPOTEKAHNE XUMHUECKUX pe-
aKUUi, BCe OHM JOJKHBI ObITh 3alIMCAHbI B JJAOOPATOPHOM >KypHaJle B MOJIEKYJIIPHOM, ITOJTHOM
MOHHOM U COKPAIIEHHOM HOHHOM BH/JIE.

Jlanee Ha OCHOBAaHUM IOJIyYE€HHBIX PE3YJIbTATOB CTYJEHTHI JTOJIKHBI cHOpMYyINpOBaTh U
3anucaTh BBIBOJ, KOTOPBIH JTOMDKEH OBITH COTJIACOBAH C 3asiBICHHBIMHU LEISIMU W/WIN 337a4aMu
nabopaTopHOi paboThl. BEIBOA MOJDKEH comepkaTh HEOOXOIMMYIO KOJUYECTBEHHYIO MH(pOpMa-
IHIO.

[Tpu moaroToBke K 3amure J1a00paTOpHO paboThl HEOOXOAMMO OTBETUTH Ha MPEJI0KEH-
HbIE KOHTPOJIbHBIE BOIPOCHI, KOTOPbIE MMEIOTCS MOCIIe KaX 10 1abopatopHoil pabotsl. Ocoboe
BHUMAaHHE B XOJI€ TEOPETHUUECKON MOATOTOBKH JIOJDKHO OBITh 0OpallleHO Ha IOHUMaHue (pusnde-
CKOM CYILTHOCTH Ipolecca(oB) U3ITYUAIOLIUXCS B X01€ pabOThI. J[1s1 CAaMOKOHTpOJISL B KX 101 pa-
00Te NpUBEAECHbI KOHTPOJIbHBIE BOIIPOCH], HA KOTOPbIE 00yYaroIuiics 00s13aH AaTh YETKHE, Mpa-
BUJIbHBIE OTBETHI.

3amura J1a00paTopHO padoThI

3amura 1a00paTOPHBIX PadOT MPOUCXOIUT B BUE COOECEIOBAHNUS C MPEoJaBaTesieM 1Mo
nabopaTopHOM paboTe ¢ 00s13aTenbHON MPOBEPKOW MperoiaBaresieM J1abopaTOpHOTO KypHaia
cTyaeHTa. /s ycnenHoi 3amuThl 1a00paTopHoil paboThI CTYIEHT JODKEH MPEIOCTaBUTh J1a00-
PaTOpHBIi )KypHaI, 0)OPMIICHHBII B COOTBETCTBUH C YCTAHOBICHHBIMU TPEOOBAHUSMU, BKITIOYAS
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HaJINYME OTMETKU O BBIIOJHEHUH SKCIIEPUMEHTAIbHON YacTu paboTel. B xone ycTHoM Gecelpl ¢
IpernoJiaBaTeseM CTYJIEHT JOJDKEH MPOJEMOHCTPUPOBATh 3HAHUE IeNiel M 3a/1a4 BBINOJIHEHHON
paboThI, 3aKOHOB, KOTOPHIE JIGKAT B OCHOBE HAOII0JaeMbIX B X0/ paOOTHI SIBJICHUH, TIPOJIEMOH-
CTPUPOBATh YMEHUE aHATU3UPOBATH MOITYYECHHYIO HH(OPMAIIMIO U JIeaTh Ha €€ OCHOBE BBIBO/IBI.
B sToM ciyuyae B 1abopaTopHOM KypHaje Ha COOTBETCTBYIOIIEH paboTe CTaBUTCS IOMETKA «3a-
YTEHO», POCIHCH MPEnoaBaTessi, IPUHABIIEro paboTy, U Aarta 3amuTsl padoTsl. [locie storo na-
OoparopHas paboTa cuuTaeTcs BbINMOJIHEHHOMU. Jomyckaercs 3amuTa 1a00paTOpHBIX pabOT UHAU-
BUYQJIBHO WJIM B COCTaBE MAJIBbIX TPYII 00YUYaIOIIMXCs, COBMECTHO BBIMOJIHSABIINX JaHHYIO pa-
oory.

CamocrodarenbHas paboTa Hapsiay € ayIUTOPHOM MPEACTABISET OJHY M3 BaKHEUIIMX
dbopm yuebHOTO TIporiecca. CamocTosdTenbHast paboTa — 3TO TUTAHUpyeMasi padoTa CTYJEHTOB,
BBINOJIHSIEMAsT MO 33JaHUI0 M MPU METOAWYECKOM PYKOBOJCTBE MperojaBaTelsi, HO 6e3 ero
HernocpeAcTBeHHOro ywactus. CamocTosdrenbHas paboTa MpeAaHasHAu€Ha HE TOJIBKO s
OBJIA/ICHUS NIPECTABICHHON TUCIMITIIMHOM, HO U /Ui (POPMUPOBAHMSI HaBBIKOB pabOTHI BOOOIIIE,
B yueOHOM, Hay4HOH, MpO(PEeCcCHOHANbHON AEATEIbHOCTH, CIIOCOOHOCTH NMPUHMMATh Ha cels
OTBETCTBEHHOCTb, CAMOCTOSITEIILHO PEIIaTh BO3HUKAIOLIUE MPOOJIEMbl, HAXOAUTh NMPaBUIbHBIE
pEIIeHus u T.JI.

B ocBoeHMH MUCHMIIIMHBI MHBAIWJAMU M JIMLAMH C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMU
3I0pOBBsI OOJIBIIOE 3HAYEHWE HMMEET WHAMBHIyajbHas ydeOHass paboTra (KOHCYJIbTAIlMH) —
JIONIOJIHUTENIbHOE DPa3bsiCHEHHE YydeOHOro Matepuana. MHAuMBHIyanbHble KOHCYJIbTAllUU 1O
NPEIMETy SBIISIOTCS BaKHBIM (DaKTOPOM, CIOCOOCTBYIOLIMM WHIMBHyaTH3allMd OOyUCHHS U
YCTAHOBJICHUIO BOCIMTATEIBHOIO KOHTAaKTa MEXKJIy HpenojaBaTeeM U  00ydarolumcs
MHBAJIUIOM HJTH JIUIIOM C OTPAHUYCHHBIMHA BO3MOXXHOCTSIMH 3/I0POBBSI.

7. MaTepuajibHO-TeXHUYECKOe o0ecriedeHne 1o JUCHUNInHE (MOAYII0)

JI7st mpoBeIeHN st JIEKITMOHHBIX 3aHATHH UCTIONB3yeTCS MyJIbTUMEIHHHBINA POEKTOP U HO-
yTOyK. JIabopaTtopHbie 3aHATHS POBOJATCS B XUMHUECKOW JIaOOpaTOpuH, CHAOKEHHOH Kak 00-
menabopaTOpHBIM (XMMHYECKask MOCY1a, PEaKTUBBI), TaK U CIEIUATM3MPOBAHHBIM 000pyI0Ba-
HUEM, HEOOXOIUMBIM JIJIs IIPOBEICHUS OTACIHHON J1a00paTOPHOUN pabOTHI

HaunmenoBanue crienaabHbBIX I10-
MEIEHUHN

OCHAIIEHHOCTD CIIEIHAILHBIX I10-
MEIEHUN

Ilepedenp MMLIEH3MOHHOTO HPO-
TPaMMHOTO 00eCIIeUeHHUS

Y4eOHble ayTUTOPHH IS TPOBEIC-
HHS 3aHSTHH JIEKIIMOHHOTO THIIA

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

Microsoft Windows;
Microsoft Office

Y4eOHbIe ayTUTOPUH TS TPOBEIC-
HUSI TPYIIIOBBIX U MHAUBUIYaIbHBIX
KOHCYJIbTaIlUH, TEKYIIEro KOHTPOJIS
Y IPOMEKYTOYHOM aTTecTaluu

Mebenn: yaebHas medenb
Texunueckue cpeicTBa 00yUEHUsL:
9KpaH, NPOEKTOP, KOMIBIOTEP

Microsoft Windows;
Microsoft Office

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

Meoberb: yuebHas MmeOeb
Texunueckue cpegcTBa 00yUEHUsL:
MIePEHOCHOE MYJIbTUMEANHHOE 000-
pyZJoBaHue (HOyTOyK, IPOEKTOP)
O6opynoBaHue: CIeUaTN3nPOBaH-
Has JabopaTtopHast MeOelnb (CTOJIBI,
CTyJbs, MKa(bl TSI PEaKTHBOB U
o0opyoBaHus, BBITSKHBIC
mKagbl), CPEACTBA TMOKAPHON Oe3-
OIACHOCTH W OKa3aHMs TIepBOil Me-
JTUIIMHCKOW TIOMOIIH, XUMHYECKast
rnocyaa U o0OpyIoBaHUE, CYIIWIIb-
HBII mKad, MOTEHIIHOCTAT
AUTOLAB PGSTAT302 — 1 mir,

Microsoft Windows;
Microsoft Office
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reHepaTop Bojopoja Jiaboparop-
HBII — | 1T, BaHHA yJIBTPa3ByKOBast
nabopaTtopHas— | mT, sueiika s
UCTIBITAaHUST MEMOpPaHHO-3JICKTPO/I-
HBIX 0JI0KOB — 1 mT, Beckl Jlabopa-
TOpHBIE — | IUT, BECHl aHAJIMTHYeE-
CKHE — 2 IIT, TEPMOCTAT BO3TYITHBIHA
— 1 m, TIK-3 mt., XumMuueckue pe-
AKTHBBIL.

Jliis camocTosITeNbHOM paboThl 00yYaIOIIKXCS TPEAYCMOTPEHbI TOMEILIEHUS, YKOMILIEK-
TOBAHHBIE CIICLIMATU3UPOBAHHON MeOEIbI0, OCHAIIEHHbIE KOMITBIOTEPHON TEXHUKOM C BO3MOXKHO-
CTBIO MOJIKJIIOUEHUS K ceTH «MHTepHeT» 1 o0ecrieueHueM 10CTyIIa B AJIEKTPOHHYIO0 HH(pOpMaLK-

OHHO-00pa30BaTENbHYIO CPe/ly YHUBEPCUTETA.

HanmenoBanue nmoMemnieHui ajist
CaMOCTOSTENIBHON paboThl 00yUaro-

OcCHaIeHHOCTh TOMEIIEHUH s
CaMOCTOSATENIFHON paboTHI 00yUaro-

IlepedeHb MMLIEH3MOHHOTO MPO-
IPaMMHOTO OOeCTIeueHUs

3an Haydanoii 6ubimorekn)

MeOeIH: KOMITBIOTEPHBIE CTOJIBI
O6opynoBanue: KOMIIbIOTEpHAs
TEXHUKA C HOAKITIOYECHHEM K HH(Op-
MalMOHHO-KOMMYHHUKAIIHOHHOM
cetn «MHTepHET» W IOCTYIIOM B
AIEKTPOHHYIO0 HHPOPMAIIMOHHO-00-
pasoBaTesibHyl0 cpeny o0pa3oBa-
TEJILHOW  OpraHMW3anud, BeO-Ka-
Mepbl, KOMMYHHUKAIIMOHHOE 000pYy-
JIOBaHKE, 00eCIeYNBaIOIIee JOCTYII
K CeTH MHTEepHeT (IPOBOJHOE CO-
eJIMHeHNEe W OECNpPOBOTHOE COEIU-
HeHHe 10 TexHosoruu Wi-Fi)

HIMXCS HIMXCSI
ITomemenue mist camocTtositenbHOM | Mebenb: yueOHas meGernn Microsoft Windows;
paboTsl oOyuaronuxcs (untanpHbIN | Kommekr — cnenmanusupoBanHo# | Microsoft Office

TTomemienue st caMOCTOSITEILHOM

400c,

paboTel  OOydaroIuxcs

401c, 431c, 329¢)

Mebenb: yaebHas medenb
Kommnexr  cnenuann3upoBaHHON
MeOesn: KOMITBIOTEPHBIE CTOJIBI
ObopynoBanue: KOMIBIOTepHAs
TEXHHKA C TOAKIIOUCHNEM K HH(POP-
MAaIMOHHO-KOMMYHHKAIHOHHOH
cetn «VHTEpHET» M JOCTYyIIOM B
AJIEKTPOHHYIO MH(POPMAIIOHHO-00-
pasoBaTeibHyl0 cpeny oOpasoBa-
TeNbHOM  opraHu3anuu, Beb-Ka-
Mepbl, KOMMYHHUKAIIMOHHOE 000pYy-
JIOBaHKE, 00ECIEUNBAIOIIEE JOCTYII
K CeTM MHTEpHET (IIPOBOJIHOE CO-
elMHEHNE U OECIIPOBOAHOE COEIIH-
HEHHeE 10 TexHoJoruu Wi-Fi)

Microsoft Windows;
Microsoft Office
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