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1 Heau u 3a7a4u M3y4YeHUs1 TUCUMILIMHBI (MOTYJIs1)

1.1 Hesb ocBOeHNS TUCHMIIIMHBI
[{enb ocBOEHMS AUCHUIIIMHBI « XUMUUECKHE UCTOYHUKU TOKa» COCTOUT B (DOPMHUPOBAHUU Y CTY-
JICHTOB 3HAHUH 00 OCHOBHBIX BUAX JIEKTPOXUMHUYECKUX HCTOUHUKOB TOKA U MPOILIeccax, MpoTe-
KAIOIIUX B 2JIEKTPOXUMHYECKUX HAKOIUTEISIX SHEPTUH, BKIKOYAsl TOIUIMBHBIE YJIEMEHTHI

1.2 3agauu AUCHUIIMHBI

B 3amaun yuyeOHOM TUCHUTUIMHBI « XUMUYECKHUE UCTOYHUKHU TOKa» BXOIHT:

- 03HAKOMUTH C OCHOBHBIMH BHIAMH AJIEKTPOXUMUUYECKHX UCTOUHUKOB TOKA U C OCHOBHBIMH KOH-
CTPYKLIHOHHBIMU YaCTAMU SYCHKU TOIIMBHOTO 3JIEMEHTA;

- OBJIAJIETh 3HAHUEM IPOIECCOB, MPOTEKAIOUIUX MPHU padOTE TOIUIUBHBIX AIEMEHTOB, JIEKTPOXH-
MUYECKHX T€HEPATOPOB;

- HAyYUTh TPOBEICHUIO AICKTPOXUMHUUYECKUX H3MEPEHUU B AJIEKTPOXUMUUYECKUX HCTOUYHUKAX
TOKA C UCITOJIb30BAHUEM COBPEMEHHBIX TEXHUYECKUX CPEJICTB.

1.3 MecTo THCHUIIMHBI B CTPYKTYpe 00pa3oBaTeIbHON MPOrpaMMbl

JuctummHa « XMMHYECKHE UCTOYHUKH TOKa» OTHOCHTCS K 4acTh, (POpMHUpPyeMOil ydacTHUKAMU
oOpasoBarenbHbIX OTHOIIeHUN broka 1 "Jlucummmael (Momynu)" pabodyero y4eOHOro IUiaHa
nporpamMMbl  OakanaBpuatra npopmib «@Du3nuecKass XUMHUS» [0 HANPABICHUIO MOATOTOBKU
04.03.01 Xumus. B pamkax qJaHHOW IHUCHUILIAHBI Y CTYJICHTOB (DOPMUPYIOT 3HAHUS, YMEHUS U
HABBIKH, KOTOPHIE OyAyT 3aKPETIEHbI B XOJI€ MPOXO0XKIECHUS TPOU3BOACTBEHHON MPAKTHKH, YTO
obOecnieunt GopMHUpPOBAHUE KOMIIETEHIINH, HEOOXOIMMBIX JUIsl YCIIEIIHON Hay4YHO-UCCIIe10BaTelb-
CKOH JIeTeTbHOCTH BBITYCKHUKOB. B COOTBETCTBHH ¢ pabOYMM YUEOHBIM TUIAHOM TUCITUTUIAHA
n3ydaercs Ha 4 Kkypce. Bua npoMexxyTOUHON aTTeCTaluu: 3a4eT.

1.4 TpeGoBaHus K pe3yJibTaTaM OCBOEHHUS COJeP:KAHUS IMCHMIIMHbI

W3yuenune naHHOW y4eOHOM IUCHUMIUIMHBI HANPaBICHO Ha (hOpMHUpOBaHHE Yy OOydaro-
IIAXCSI CITETYFOIIX KOMITeTEHITHA:

Kon n HanmeHoBaHue HHIUKAaTOpa™ PesynbTaThl 00yueHus 10 JUCIUILTHHE

IIK-5 cnoco0eH ocymecTBIATh MOUCK M NEPBUYHYI0 00pabOTKy HaydyHOH M HAyYHO-TEXHHYECKOW MH(POPMALIUH
0 MPEAJTIOKESHHOM TeMe

NIIK-5.1. OCyH_IeCTBHHeT IIOUCK HaquOﬁ 3HaeT AJIEKTPOHHBIC PeCcypCchl M 0a3bl JAaHHBIX HAyYHOU HH-

Y HAYYHO-TEXHUYECKOW MH(POpMAIUU TI0 opmaryu
HpeHHO)KeHHOI‘/’I TeMe YmMmeer OCYHICCTBJIATH IIOUCK U IIEPBUIHYIO 06pa60TKy Hay4-

HOW W HAYYHO-TEXHUYECKOH MH(pOpMaIyu B 00J1aCTH XHUMHU-
MIIK-5.2. OcymiecTBaseT BEIOOP M 00PA- | yockix HETOUHIKOB TOKA.

OOTKy Hay4HOW M HAyYHO-TEXHHYECKOW | Brajgeer HaBbIKamn MOMCKA HAYYHOW W HAYIHO-TEXHHUE-
nH(pOpMaIIUHU 10 TPETIOKCHHON TeMe CKOW WH(pOpMALMU B OOJACTH XUMHYECKHX HCTOYHHKOB
TOKA, BKJIIOYasi MEKIyHAPOIHbIE 0a3bl JaHHBIX

Pe3ynbTarsl 00y4eHHs] AUCHUIIIIMHE JOCTUTAIOTCS B paMKax OCYLIECTBICHUS BCEX BUIOB
KOHTAKTHOM M CAMOCTOSATEIBHON paboThl 00yUaromUXCs B COOTBETCTBUHU C YTBEP)KICHHBIM yueo-
HBIM IIJIAHOM.

WNHankaTopsl JOCTHXKEHUS KOMIIETEHIMHA CUUTAIOTCS C(OPMHUPOBAHHBIMU TPU TOCTHIKE-
HUU COOTBETCTBYIOLIUX UM PE3YyJIbTAaTOB O0YUCHHUS.



2. CTpyKTYpa M cojiep:KaHue 1 CHHIIMHbI

2.1 PacnpenesieHue TPYA0EMKOCTH AUCHMILIUHBI 10 BUAAM padoT

O6m1ast Tpy10EMKOCTh TUCIUTUIMHBI COCTaBIsAeT 3 3a4. ef1. (108 gacoB), ux pacnpeeieHne
1O BHJIaM pa0oT MPEACTaBICHO B TaOIUIIE.

Buj yuebHo# paboTh Beero | Cemectpnl
4acoB (gacel)
3

KonTakTHasi padoTa, B TOM 4Hcie:
AyIuMTOpHBIE 3aHATHS (BCero): 60 60
3aHATHS JIEKIIMOHHOI'O TUIIA 20 20
J1a00pATOPHBIC 3aHATHS 40 40
MTPAKTUYCCKUE 3aHATHUS - -
CEMHUHAPCKHUE 3aHSATHUS
HNuast konTakTHas padora:
KonTpous camocrositensHOl paboTsl (KCP) 4 4
ITIpomesxxyrounas arrectanus (MIKP) 0,2 0,2
CamocrosiTeibHasi pab0Ta, B TOM YHCJIE: 43,8 43,8
Odopmirenne 1a00paTOPHBIX padboT 23,8 23,8
CaMOCTOATENIbHOE U3YUCHHE TEOPETHIECKOr0 MaTepraa 20 20
HO)II‘OTOBKa K TCKYIIEMY KOHTPOJIO
KoHntpoasb: - -
IToaroroBka K sK3aMeHy - -
OO01Iast TPy10eMKOCTh gac. 108 108

B TOM YHCJIe KOHTAKTHAsA 64.2 64,2

padorta

3a4. e 3 3

2.2 CTpyKTYypa IMCUMILTUHBI

Pacnpenenenne BuaoB yueOHOM pabOThl U UX TPYIOEMKOCTH IO pa3jeiaM JUCUUILUINHBL.
Paznensl (TeMbl) TUCIUIUIMHEL, H3ydaeMble B 8 cemecTpe 4 Kypca (ouHast popma oOydeHus)

KonmnuecTBo yacoB

Breaynu-
No HaumenoBanue pa3zaenoB (Tem) AymaTopHas TOpHas
Bcero pabora
pabora
JI 13 JIP CPC
Ot BonpToBa croiida K TOMIUBHBIM diaeMeHTaM. OCHOBHBIE BHIBI
1. XUMHUYECKUX UCTOYHUKOB TOKA. O0IIMe MOHATHS 00 DIEKTPOXHU- 34 8 - 16 10
MHUYECKUX Te€HepaTopax, ux Kiaccudukamms
2. VloHHBIE IPOBOAHUKH U UX JEKTPOXHUMHUUIECCKHE XaPaKTEPUCTUKHU | 22 4 - 8 10
3 TepMoarHaMHUKa U KHHETHUKA DJIEKTPOXUMHUYECKUX MPOIIECCOB B 2 4 i 3 10
DIEKTPOXMMUICCKHUX TeHEePaTopax
4 Tpe60BaHH§, MIPEIBABISAEMBIC K OCHOBHBIM KOHCTPYKITHOHHBIM 2 4 i 3 10
4acTsIM SYCHKH TOIUTHBHOTO DIIEMEHTA
UTOI O no pazdenam oucyuniumsl 100 | 20 - 40 40
KoHTpoas camocTosrensHoi padboTsl (KCP) 4
IIpomesxxyTounas arrecranus (MIKP) 0,2
TloaroroBka K TeKyleMy KOHTPOJIO 3,8 3,8
O06mmas TpyI0eMKOCTh IO JTUCITUILTHHE 108 20 - 40 43,8

[Tpumeuanue: JI — nexuuu, 113 — npaktuueckue 3ansatus / cemunapsl, JIP — mabopaTopHslie 3aHs-
tus, CPC — camocrosTenbHas padoTa CTyAeHTa
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2.3 Conepixanue pa3aeaoB (TeM) IHCUUILIMHBI:

2.3.1 3auAaTus JeKIUOHHOr0 THIIA

HaumenoBanue pasnena dopMma TEKYIIErO
Ne pasit Coneprxkanue pasjena P Y
(TeMBbI) KOHTPOJISA
1 2 3 4
Bgenenue. Ot BonbsTOBa VYerHblIi onpoc,
CcT0J10a K TOIUTUBHBIM JIP1
Benenue. Vctopust OTKPBITHS U Pa3BUTHS
SJIEMEHTAM.
HayKku 00 snexTpudectse. OOIIHe MOHITHS 00
1. |O0ume nousaTus 0o
AIEKTPOXUMUYCCKUX TeHEepaTopax, ux
AIEKTPOXUMHUIECKUAX
KJIACCU(PUKAITUS
reHeparopax, ux
KJIACCU(DUKAITUS
WNonHbIE MPOBOIHUKH U UX
WonHbIE MPOBOIHUKH U UX CamocrosTelbpHast
2. |PNEKTPOXUMHUYECKUE
AIEKTPOXUMHUYECKUE XAPAKTEPUCTUKU pabota, JIP2
XapaKTEePUCTUKHU
TepMmomuHaMuKa ¥ KHHETHKA
AICKTPOXUMUUYECKUX TepmonuHaMuka U KHHETHKA
CamocrosTenpHas
3. |mporueccoB B AIEKTPOXUMHUYECKUX MPOIIECCOB B aGora. JIP3
AIEKTPOXUMUICCKUX DIEKTPOXUMHUICCKUX TeHEpaTopax p ’
reHepaTopax
Tpe6oBanus, YcTHBIN onpoc,
MpebsBIsIEMbIE K OCHOBHBIM | TpeOoBaHMs, IPeIbIBISIEMbIC K OCHOBHBIM JIP4, JIPS
4. |KOHCTPYKIIMOHHBIM YaCTSIM  |KOHCTPYKITHOHHBIM YacTSIM SYCHKHU TOTUIMBHOTO
STYEHKHU TOILIMBHOI'O DJIEMEHTA
DJIEMEHTAa

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

aTopHbIe padoThl)

dopMa TeKyIIEero

MBIC K OCHOBHBIM KOHCTPYK-
M OHHBIM 4YaCTIM STYCHKHU

H3mepenue 37eKTPOXUMHUECKUX XapaKTepu-

Ne |HaumeHoBaHue pa3zaena (TEMBbI) Temaruka 3aHATHI/PabOT
KOHTPOJIA
1. |BBenenne. Ot BonsToBa JIP1
T K TOTUTUBHBIM
crona K Tor XHUMHYECKHEe UCTOYHHUKH TOKa. MI3Mepenue
anemeHTaMm. O0IIHe TOHATHS
DJIEKTPOAHBIX TOTEHIIMATI0B IraJIbBAHUYECKUX
00 2IEKTPOXUMUIECKUX
reHepaTopax, ux SJIEMCHTOB
KITaCCH(MKAITHSI
2. Onpenenenre NPOTOHHON MPOBOJUMOCTH JIP2
HonHble NPOBOIHUKYU U UX N
MOHOOOMEHHON MEeMOpaHbl HA OCHOBaHUU U3-
3JIEKTPOXUMHUYECKHE XapaK-
MEpEHUsI CONPOTHUBIICHUSI MEMOpPaHHO-3JICK-
TEPUCTUKU
TPOAHOTO OJI0Ka
3. | TepMoanHaMUKa M KHHETHKA JIP3
JIIEKTPOXUMHUYECKUX TIporiec-| OmnpenesneHrne 3MEHEHUN TepMOoIMHAMUYe-
COB B DJICKTPOXMMHUYCCKHUX |CKHX ITapaMCTPOB raJIbBAHHYCCKOI'O 3JICMCHTAa
reHeparopax
4. | TpeOGoBaHus, IpEIBIBIIC- JIP4
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TOIIMBHOT'O 3JIEMEHTA CTHUK MEMOPaHHO-3JIEKTPOJIHOTO OJI0Ka TOT-
JMBHOTO 3JIEMEHTA C TIPOTOHITPOBOIATICH
MeMOpaHOi

5. | TpeGoBaHwus, IpeabsBIIsC- JIPS
MbI€ K OCHOBHBIM KOHCTPYK-
LUOHHBIM YacTAM STYCHKH

TOIIJTMBHOT'O 3JICMCHTA

I/I3yquHe OCHOBHBIX KOHCTPYKHI/IOHHI)IX ga-
cTel siYeHKH TOIUIMBHOIO AJIEMEHTa U Mpo-
11eccoB, mpoTekaronmx B TO

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

2.3.3 [IpumepHasi TeMaTHKA KYPCOBBIX padoT
KypcoBas paboTa He mpeycMOTpeHa yueOHbIM IIJIaHOM.

2.4 TlepevyeHb y4eOGHO-METOIHYECKOT0 00ecneyeHHs I CaMOCTOSITeIbHOIH PadoThI
00y4YAIOIINXCS MO0 ANUCIHUIITHHE

No Bux CPC [epeuens yueOHO-METOANIECKOTO 066CH6‘I?HI/IH JVCIUIIIMHBI TI0 BBITIOJHEHUIO
CaMOCTOSATEILHOM PaboThI

1 2 3

1. |Odopmitenre tabopatopHbIX | 1. MeToamdeckuie peKOMEHAANN K OpTaHN3aIlii ayANTOPHON 1 BHEAYAUTOPHOH

pabot (camMocTOsTeNHHOM) paboTHl CTYICHTOB: MeTonnueckne ykaszaus / coct. T.IL

Cropoxenko, T.b. ITounHok, A.B. becnianos, H.B. Jlo3a. — Kpacnonap: Kyban-

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

2. |TloAroToBKa K yCTHOMY 1. Meromnueckue PEKOMEHIALMY K OpraHu3aluy ayAUTOPHON 1 BHEAYAU-
onpocy TOPHOM (CaMOCTOSITEIILHOI) PabOThI CTY/ICHTOB: METOJIMUECKHE YKa3aHHs /
coct. T.IT. Cropoxenko, T.b. [Tounnok, 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, U.B. ®anuna, C.A. lkupckas. Kpacnonap: Kybanckuii roc. yH-T,
2017.-290c.

3.  CoBpeMeHHbIE XHMHYECKHE HCTOYHUKH TOKA [ DNEKTpOHHBIH pecypc]:
yue0. mocobue / O. A. Kozanepos, A. B. BeeneHckuit. - 2-¢ u3., cTep. -
Cankr-IlerepOypr: Jlaus, 2017. - 132 c. - https://e.lanbook.com/book/90858.

3.| IlomroroBka K camocCTOs- 1. Meroanueckue pEKOMEeHJalMK K OpraHUu3aluy ay JMTOPHON 1 BHeay1u-
TeNBbHON paboTe TOPHOH (CaMOCTOATEIEHON) pabOTHI CTYICHTOB: METOINYECKHE YKa3aHus /
coct. T.II. Cropoxenko, T.b. [Tounnok, A.B. becnanos, H.B. Jlo3a. — Kpac-
Hopxap: Kybanckuit roc. yu-t, 2018. 89 c.

2. Mewm6pannas snextpoxumus / H. A. Kononenxo, O. A. Jlemuna, H. B.
Jloza, U.B. ®ammna, C.A. Hlkupckas. Kpacnomap: KybGaHckuii roc. yH-T,
2017.-290c.

3. CoBpeMeHHbIE XMMHYECKUE HCTOYHMKH TOKa [DJIEKTPOHHBIH pecypcl:
yue0. mocobue / O. A. Kozanepos, A. B. Benenckuii. - 2-e 3., crep. - CaHkT-
[erepOypr: Jlans, 2017. - 132 c. - https://e.Janbook.com/book/90858.

4. IMoaroroeka k 3auery 1. Meromnueckue pEeKOMEHJalMK K OpraHu3aluy ay JMTOPHON 1 BHeay1u-
TOPHOH (CaMOCTOSATEIILHOW) pabOTHI CTYICHTOB: METOINYCCKHC YKa3aHUs /
coct. T.II. Cropoxenko, T.b. ITounnok, A.B. becnanos, H.B. Jlo3a. — Kpac-
Hoxap: KyGanckwuii roc. yH-T, 2018. 89 c.

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

3. CoBpeMeHHble XMMHUYECKHE MCTOYHHMKH TOKa [DJNEKTPOHHBIH pecypcl:
yuaeb. mocobue / O. A. Kozanepos, A. B. Beenenckuid. - 2-e u3., crep. - CaHKT-
[etepbypr: Jlanmp, 2017. - 132 c. - https://e.Janbook.com/book/90858.

Y4eOHO-MEeTONUYECKUE MaTepHasbl JJIsi CaMOCTOSITENIbHON pPaboThl 00yYaroIIUXCs W3
YyuCia UHBAJIUAOB U JIMI C OTPAHUYEHHBIMU BO3MOXKHOCTSIMU 3710poBbsi (OB3) npenocraBisiorcs
B (hopMax, aJanTHPOBAHHBIX K OTPAHUYEHUSIM UX 3JOPOBBS U BOCIIPUATHS UH(DOPMALIUH:
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JIiist T C HApyIICHUSIMH 3PEHHSL:

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

— B (popMe 3JIEKTPOHHOTO IOKYMEHTA,

— B (popme ayamodaiina,

— B ieyaTHoOM popme Ha si3bike bpaiins.

JUnst a1 ¢ HapyIIEeHUsIMU CiTyXa:

— B mIe4aTHOM gopme,

— B (hopMe 2IIEKTPOHHOT' O IOKYMEHTA.

JUist T ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO amnapara:

— B Ile4aTHoi (opme,

— B (popMe 3JIEKTPOHHOTO IOKYMEHTA,

— B ¢popme ayamnodaiina.

JlaHHBII TTIEpeYeHb MOXKET ObITh KOHKPETH3UPOBAH B 3aBUCUMOCTH OT KOHTHHIEHTa 00Y-
YAIOLIUXCS.

3. O0pa3zoBaTesibHbIE TEXHOJIOTMHU, IPUMeHsIeMble MPU 0CBOEHUH TUCHMILJIMHBI (MO-
ayJist)

B xone m3y4yeHus] AUCUUIUIMHBI TPETyCMOTPEHO UCIOIb30BAaHUE TEXHOJIOTUN MPOOIEM-
HOTO OOYYEeHHUS, BBIITOJIHEHUE CTYJCHTaMH JTaOOPATOPHBIX pabOT B MAJBIX TPYIIax, CaMOCTOs-
TenbHast paboTa CTyACHTOB.

KoMneTeHTHOCTHBIN MOJX0/] B paMKax MPEnojaBaHusl AUCLHMILUIMHBI PEaTn3yeTcsl B UC-
M0JIb30BAHNUY MHTEPAKTUBHBIX TEXHOJIOTHI U aKTUBHBIX METOAOB (MpobieMHas Jiekuus, padora B
MaJibIX TPYNIax) B COYETAaHUU C BHEAYAUTOPHOUN pabOTOM.

NudopmaninoHHble TEXHOJIOTUH, IPUMEHSIEMbIE TIPU U3YUYEHUU JAUCUUIUIMHBI: HUCIOIb30-
BaHHE WH(OPMAIMOHHBIX PECYpPCOB, MOCTYIHBIX B MH(DOPMAIMOHHO-TEICKOMMYHUKAIIMOHHON
cetu MHTEpHET.

AnanTuBHBIE 00pa30BaTEIbHBIE TEXHOJIIOTUN, TPUMEHSIEMbIC PU U3YYCHUH TUCIUTUIAHBI
— JUIsL JIUL ¢ OTPAaHUYEHHBIMHA BO3MOKHOCTSIMH 310POBBS ITPEAYCMOTPEHA OPTaHU3aLNsl KOHCYJIb-
TalMM C UCIIOJIB30BAHUEM JIEKTPOHHOM MOYTHI.

4. OueHoYHBIE CPeCTBA IS TEKYIEro KOHTPOJISI yCIeBaeMOCTH U MPOMEKYTOU-
HOH aTTecTalnuu

OII@HO"IHI:vle CpeacTBa NMpeaHa3HauCHbI IJIs1 KOHTPOJIA U OLICHKH O6pa?>0BaTCJ'II>HLIX JOCTHU-
KEHUN 00ydaroXcsl, OCBOMBIINX IPOrpaMMy YU4eOHOH JUCUUIUINHBL « XUMHUUECKUE UCTOYHUKH
TOKa».

OneHouHbIEe CpeCcTBa BKIKOYAET KOHTPOJIbHBIE MaTEpUaibl Ulsl IPOBEACHHS TEKYILero
KOHTPOJIsA B (hOpME BOIIPOCOB /JIsl YCTHOT'O OMPOCA, TECTOBBIX pabOT, KOHTPOJIbHBIX paboT, KOH-
TPOJIBHBIX BOIIPOCOB K JIAOOPATOPHBIM paboTaM, U MPOMEKYTOYHOM aTTecTaluu B Gopme BO-
IIPOCOB K 3a4eTy.

CTpyKTypa OLICHOYHBIX CPEeACTB AJIsl TEKYIIeil U MPOMEeKYTOYHON aTTeCTANMA

Kox v HanMeHOBaHME WH- HammeHoBaH#e OLIEHOYHOTO CpE/ICTBA
Ne Pesynbrater 00ydeHus
JKaTopa . [IpomexxyTounas
/o (B cootBeTcTBUU C 1. 1.4) Texymuid KOHTPOJIb
(B cooTBeTCTBUU C 11. 1.4) aTTeCTalH
NIIK-5.1. Ocymiect- | 3Haer siexrponHsie pe- | JlaboparopHas pabora Bonpocul ons
JISIET TOUCK HAy4HOM | CYPCH H 2)3351 JMAHHBIX | YCTHBIN OTpOC n0020MOBKU K
HaYYHOH WH(pOpMaIn
M HAYYHO-TEXHHHUe- | piatt savemy Ne 1-4,
1 CKOM MHGOpPMAITIH TTO % % - l’; -13, 14 3
o MeeT OCYIICCTBIATH IO- aboparopHas padora
TIpe/TOKEHHOI TeMe Y PATOPHAA P onpocet O
UCK W TepBHYHyI0 o0pa- | CamocTosTensHas padora 10020MOBKU K
HIIK-5.2. OcymecTs- | gorxy u y i
Yy Hay4YHOH W Hay4dHO sauemy Ne 7, 8
TEXHUYECKOH  mH(popMma-




seT BLI60p u 06pa— UM B O0JIACTH AJIEKTPOXH-
6OTKy HAaydHOH w1 MUYECKOU IHEPTETUKU

HaquO—TCXHquCKOﬁ

Baameer wHaBpikamu mo- | JlaGoparopHas pabora Bonpocul ons
uH(popMalun o .
. UCKa Hay4HOIl W HayuyHo- | CamocTosiTenbHas paboTa N0020MOBKU K
OPCATIOKCHHON TEMC | texuuueckoii  uH(opMa- | YCTHBIH onpoc sauemy Ne 3, 5,
MU B 00JIACTH JIEKTPOXH- 6. 15

MHYECKOU 9HEPreTHKH,
BKJIFOUAsT ME/IyHAPO/THbIC
0a3bl JaHHBIX

Tunosble KOHTPOJIbHBIC 3aIaHUA WJIN HHBIC MaTepHaJIbl, HQOﬁXO}IHMBIe AJIA OHEHKH

3HAHWH, yMEeHHNH, HABBIKOB M (MJIH) ONBITA IEATEJIbHOCTH, XapaKTePU3yIOIIMX dTANbI (op-
MHPOBaHMsI KOMIIeTEHIMIA B Mpollecce 0CBOCHUS 00pa30BaTeILHON MPOrpaMMbl

Bomnpocsl k yctHoMy onipocy 1o Teme 1 «OT1 BosibToBa €T0/10a K TOMJIMBHBIM 3JIeMEHTaM.

f—

a

OO0mme noHATHS 00 JIEKTPOXUMHUYECKHX TeHepaTopax, uX KiIacCu(PUKALUI»
Knaccugukarus XuMHUeCKUX HCTOYHUKOB TOKA 0 TIPUHIIUITY pabOThI.

[TpumMepsl STEKTPOXUMHUUECKUX CUCTEM M TOKOOOpa3yIoIIUe MPOLECCH KXI0W TPYIIIbI
XMMHYECKUX UCTOYHUKOB TOKA.

Knaccudukanus XWUT mo akTHBHOMY BEIIECTBY OTPHIATEIBHOTO (ITOJOKHUTEIHHOTO)
anekTpoja. Ilpumepsl 3J1eKTPOXUMHUYECKUX CUCTEM M TOKOOOpa3yroIue MPOLEecChl Kaxk-
Joi rpynnst XUT.

OTnnuaroTcs 1 pa3psAHbIE PEAKIMU HA OTPULIATENBHBIX (TTOJO0KHUTEIBHBIX) MIEKTPOAAX
B KQXKJ0U IpyMIle HCTOYHUKOB TOKa?

Knaccugukarus 31eKTpOXUMHUYECKUX HUCTOYHUKOB TOKA 110 THUITY MCHOJIb3YyEMOTO 3JIEK-
Tponuta. [IpumMepsl IEKTPOXUMHUYECKIX CUCTEM U TOKOOOpa3yIoIIie MPOLEecChl Kax 101
IPyIIbl HCTOYHUKOB TOKA.

DJEeKTPO/Ibl XUMHUUECKUX UCTOUYHUKOB TOKa. HazHauenue 100aBOK, BBOJIUMBIX B AJIEKTPO/I.
XapakTeprucTUKa OKUCIHUTENEH U BOCCTAHOBUTEIIEH, UCIIOJIb3YEMbIX B HCTOYHUKAX TOKa,
UX OCHOBHBIE IIOKa3aTelIN.

TpeGoBanusi, mpeabsIBIIEMbIE K 3JIEKTPOIUTAM, UCIIOJIb3YyEMbIX B ICTOYHHKAX TOKA. Buibl
3JIEKTPOJIUTOB.

Bonpocsl k yctHOMYy onpocy o Teme 4 «TpedoBanus, npeabsiBjsieMble K OCHOBHBIM KOH-

e

CTPYKIUOHHBIM YaCTAM siYe KU TOILIMBHOIO 3JIeMEHTa»

TpeboBanusi, MpeaAbABISEMbIE K 3JEKTPOIUTY B TBEPIOMOIUMEPHOM KHCIOPOIHO-BOIO-
POJHOM TOIUIMBHOM 3JIEMEHTE.

TpeboBanusi, mperbsBIsieMble K OUMOISPHBIM IJIACTUHAM B TBEPIOMOIUMEPHOM KHUCIIO-
POJHO-BOAOPOJHOM TOIUIMBHOM DJIEMEHTE.

TpeboBanus, IpeAbABIsEMbIE K 3JIEKTPOAaM B TBEPIOMOIMMEPHOM KHCIOPOIHO-BOJIO-
POJHOM TOIUIMBHOM 3JIEMEHTE.

TpeboBanwusi, npexbsIBIIeMbIe K MEMOpaHe B TBEPIOMOIMMEPHOM KHCIOPOIHO-BOJOPOI-
HOM TOIUIMBHOM 3JIEMEHTE.

Tunsl ra30BbIX KaHAJIOB Ha OUIOJIIPHBIX IJIACTHHAX

TpeboBaHus, nperbsABIsIeMble K KaTAIUTHUYECKOMY CJIOK B TBEPIOMOIMMEPHOM KHUCIIO-
POIHO-BOJJOPOITHOM TOIUIMBHOM DJIEMEHTE.

J1s1 uero ncnosab3yroT MeMOpaHbl, MOAU(DULIIMPOBAHHBIE HAHOYACTUL[AMH TUIATUHBI B HU3-
KOTEMIIEpAaTypHOM TBEPAOIIOJINMEPHOM TOILLIMBHOM 3JI€MEHTE?




8. TpeOGoBaHusi, MpeabsBiIsieMble K TOIUIMBY B TBEPAOMOJUMEPHOM KHCIOPOJHO-BOJIOPOJI-
HOM TOIUIMBHOM 3JIEMEHTE.

9. Yrto o3HauaroT npobaemMbl "BOAHOIO MEHE)KMEHTA" B TBEPAOMOIMMEPHOM KHUCIOPOIHO-
BOJIOPOJHOM TOILIMBHOM 3JIEMEHTE?

CamocrosiTesibHast paboTa no Teme 2 «MloHHBbIE MPOBOTHUKY U HX YJIEKTPOXUMHUYECKHUE Xa-
PAKTEPUCTUKH»

Bapunanr 1

1. TpeGoBaHus, MPEABSIBISIEMBIC K JIEKTPOIUTY B TBEPAOMOIUMEPHOM KUCIIOPOTHO-BOIOPOTHOM

TOILUTMBHOM JJIEMEHTE.

2. 3aHI/IC21TI) CXGMy KOHHCHTpaHI/IOHHOFO TAaJIbBAHUYECCKOT'O DJICMCHTA (MCTaJ'IJ'I — III/IHK), 3aIIucaThb

ypaBHEHHUS KaTOJHOTO M aHOJHOTO MpoIieccoB, paccuutath I/IC nMpu KOHIEHTPAIUAX KaTHOHOB

uunka 0,1 moan/1 u 0,2 MOAB/I COOTBETCTBEHHO.

CamocrosiTesibHas pa6oTa no Teme 3 «TepMogUHAMHUKA JIEKTPOXUMHYECKUX MPOLECCOB B
3J1eKTPOXHMMHYECKHX FeHepaTopax»

Bapuanr 1
1. CocraBbTe cxeMy rajibBaHUYECKOIO AJIEMEHTa U3 MarHusi U CBUHIIA, TOTPY>KEHHBIX B PACTBOPHI
MX COJIEH C KOHILIEHTpaIuel HOHOB:
[Mg?*] = 0,001 mons/n, [Pb**] = 1 mons/n. Hanumure ypaBHeHHs peakiuii, MPOTEKAIOIMX Ha
kaTtoze u aHoze. Paccuuraiite crangaptayto DJIC 3Toro snemeHTa.

2. Ha ocHOBaHMM CTaHJAPTHBIX JIEKTPOIHBIX MMOTEHIIMAIOB ONPEIEIIUTE, KAKOW U3 CIIETYIOIIX
raJIbBAHUYECKUX JIEMEHTOB UMeeT Haubomnbinyo DJ(C:

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

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

3. Bbluncnurte 3Ha4€HUE 3./1.C. TaJIbBAHUUECKOT0 3JIEMEHTA!

(-) Mg / MgSOq4 // CuSO4/ Cu (+)

Hanumure npouecchl Ha aHOJE U KaTO/Ie, PEaKIUI0, TEHEPUPYIONIYIO TOK, U onpeaenute B kJx
SHEPTHI0 XUMHUYECKON peaKIiuu, MPEeBPaIAIONIyIOCs B JIEKTPUUECKYIO.

KouTpoJibHbIe BOIPOCHI K J1a00paTOPHBLIM padoTam

Jlabopamopnas paboma Nel

Yto TakOo€ XUMHUYECKHE UCTOYHUKH TOKa?

Ha3zoBute BBl XUMHUUYECKHUX UCTOYHUKOB TOKA.

UTo Takoe akKKyMyJISITOPHI?

Ha3zoBute pa3zHOBUAHOCTH aKKyMYJISTOPOB

Onuiure MCTOJUKAY U3MEPCHUS SJICKTPOAHBIX IIOTCHIMAIOB IraJIbBAHMYCCKUX 3JICEMCHTOB

ARl

Jlabopamopnas paboma No2

p—

KakoBbI OCHOBHBIE COCTABIISIONINE MEMOPAHHO-3JIEKTPOJHOTO O10Ka?

Kakne MeMOpaHbI UCTIONB3YIOT B TOIUIMBHBIX JIEMEHTaX ?

3. TpeboBaHUs, IPEABSIBISIEMBIC K SJICKTPOJIUTY B TBEPIOMOIMMEPHOM KHUCIOPOTHO-BOJIO-
POIHOM TOIUTUBHOM 3JIEMEHTE.

4. TpeboBanus, NpeabsBIsiEMble K MEMOpaHe B TBEPOMOIUMEPHOM KHCIOPOIHO-BOIOPO/I-
HOM TOIIJIMBHOM DJIEMEHTE.

5. Jnusg 4ero MCHONB3YyIOT MEeMOpaHbl, MOAMU(PHUIMPOBAHHBIC HAHOYACTHIIAMU IUIATHHBI B

HHU3KOTEMIIEPATYPHOM TBEPAOIIOIMMEPHOM TOILIIMBHOM 3JIeMEHTE?

N



Jlabopamopnas paboma Ne3

1. TlpumMeps! 2IEKTPOXUMUIECKUX CUCTEM U TOKOOOpa3yIoIIKe MPOIECCH KaXI0H TPYIITBI XUMH-
YECKUX NCTOYHHUKOB TOKA.

2. Kinaccudukanuss XUT mo akTHBHOMY BEIIECTBY OTPHULATEIBHOrO (IIOJIOKHUTEIBHOTO) 3IICK-
Tpoza. [IpuMepsI 3TEKTPOXUMHUUECKHUX CHCTEM U TOKOOOPa3yIoIIue MPOIecChl KayKI01 IPyIIITbI
XUT.

3.  OraMyaroTcs I pa3psAHbIC PEaKMU HA OTPULATENLHBIX (ITOJI0KHUTENbHBIX) 3JEKTPOAAX B KakK-
JIOM TpyTIIe UCTOYHUKOB TOKa?

Jlabopamopnas paboma Ne4-5

1. TpeGoBanusi, NpeabsIBIIsIEMbIE K OUTIOISPHBIM IJIACTUHAM B TBEPAOIIOJIMMEPHOM KHCIOPOTHO-
BOJ/IOPOJHOM TOIUIMBHOM 3JIEMEHTE.

2. TpeOoBanus, NpeaAbABISIEMbIC K IEKTPOAAM B TBEPAONOIUMEPHOM KHUCIOPOIHO-BOJAOPOIHOM
TOIJTUBHOM 3JIEMEHTE.

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

4. Turel ra30BbIX KAHAIOB Ha OUTIOJISIPHBIX TUIACTHHAX

5. TpeOoanus, nmpeapsaBisieMble K KaTATUTUYECKOMY CJIOI0 B TBEPAONOIMMEPHOM KHCIOPOIHO-
BO/IOPOJHOM TOIUIMBHOM 3JIEMEHTE.

6. Jli1st uero ucnonp3yr0T MeMOpaHbl, MOAN(UIIMPOBAHHBIE HAHOYACTUL[AMH IIJIATHHBI B HU3KOTEM-
IepaTypHOM TBEPIONOIMMEPHOM TOIUIMBHOM 3JIeMEHTE?

7. TpeOoBanus, npeaAbsSBIsIEMbIE K TOIUIMBY B TBEPAONOIMMEPHOM KHUCIOPOAHO-BOIOPOTHOM TOII-
JIMBHOM 3JIEMEHTE.

3aveTHO-IK3aMeHAIHOHHbIE MATEPHAJIBI IS IPOMEKYTOUYHOH aTTecTanuu (IK3aMeH/3a-
qyer)
Cnucox 60npocog 0111 no020moeKu K 3auemny

1. Knaccudukanus 31eKTpOXUMHUYECKUX T€HEPaTOPOB

2. OCHOBHBIE JIEKTPOXUMHUYECKHE MPOLIECCHI B TOIUIMBHBIX 2JIEMEHTAX.

3. TepmoIMHaMHMKa JIEKTPOXUMHUYECKHUX FeHepaTopoB. PaBHoBecHbIe nponecchl, pacuer D/1C n
SHTPOIIUHU.

4. DneKTpuYecKre XapakKTepUCTUKN 3JIEKTPOXUMUUYECKUX T€HEPATOPOB.

5. DnexkTpoxXuMuuecKasi KHHETHKA U 3JIEKTPOKATaIN3.

6. MakpokuHEeTHKa B MOPUCTHIX A1ekTpoaax. Juddy3nonnas nonaspusanms.

7. TonMBHBIE JIEMEHTHI ¢ HOH-TIOJIMMEPHBIMU MeMOpaHaMu. DJIeKTpHUYEcKasi IPOBOAUMOCTb U
1 dy3noHHAsI TPOHUIIAEMOCTh HOH-TIOJIMMEPHBIX U TMOPUAHBIX MEMOpaH.

8. BonmpTamiiepHble XapaKTepUCTHKH U YHCIIAa IEPEHOCa MOHHBIX MTPOBOIHUKOB. OCOOEHHOCTH
HepeHoca MOHOB U BOJbI B JJIEKTPOXUMUYECKUX F€HEPATOPaX € TBEPIbIM 3JIEKTPOIUTOM.

9. TemnnoBble MPOLECCHI B ANEKTPOXMMHUYECKMX T€HEPATOpax TOKA.

10. KucinopoaHo-BOA0OPOIHBIE TOTUTUBHBIEC SJIEMEHTHI.

11. TonnuBHBIE 2JIEMEHTHI C OCHOBHBIM M KUCJIOTHBIM JIEKTPOIUTOM.

12. MeTtamiokcuaHbie 3JIEKTPOXUMUYECKUE TEHEPATOPHI.

13. buoxuMu4eckue TOIUIMBHBIE AIEMEHTHI U JPYTUE aJIbTEPHATUBHBIC JIEKTPOXUMUYECKHUE TeHE-
paTopbl

14. CucreMpl IUTAHUS peareHTaAMU U YAAJIEHUE BOJBI B DJIEKTPOXUMUYECKUX T€HEPATOPaXx.

15. DnekTpoIiu3 BOJbI U SJIEKTPOXUMHUYECKasT KOHBEPCHUs TOTLITUBA.
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Kpurtepun oueHnBaHus pe3yJabTaTOB 00y4YeHUs

Kputepuu ornieHuBaHus 1Mo 3a4eTy:

- OLICHKA «3a4YTEeHO0»: CTYACHT BJIAJICCT TEOPETUIECKUMHU 3HAHUAMU 110 TaHHOMY pa3ieny,
3HAET KJIACCHU(PUKAINI0O XUMMHUUECKUX UCTOYHUKOB TOKA MO PA3JIMYHBIM MPU3HAKAM, METOJbI HC-
CJICOOBAaHUA Pa3pAJHBIX KPHUBBIX TOIUIMBHBIX 3JICMCHTOB, (bHSHKO-XHMH‘I@CKI/IC 0COOEHHOCTH
memOpan s TO, 3HaeT TpeOoBaHUs, MPEABIBIAEMbIE K OCHOBHBIM KOHCTPYKIIMOHHBIM YacTsM
STUEMKY TOIUIMBHOI'O DJIEMEHTA. CTYJIGHT JA0IMYCKAa€T HC3HAUUTCIIbHBIC OIHI/I6KI/I, CTYACHT YMCCT
MPABUIIHO OOBSACHSTH SKCIIEPUMEHTANLHBIEC IaHHBIE C TIPUMEHEHUEM TEOPETHUECKHUX MPEICTaB-
JICHHIA.

- OIIEHKA «He 3a4YTeHO»: MaTephall He YCBOCH HJIM YCBOEH YaCTUYHO, CTYJICHT HE 3HAET
CTIIOCOOBI TTOTyYSHHST M 00J1aCTH IPUMEHEHHS HOHITOJIMMEPOB, 3aTPYIHICTCS B OIMCAHUH UX (H-
3UKO-XUMHYECKHX CBOMCTB, 3aTPYIHSACTCS MEPEUUCIUTh METO/IbI UCCIEIOBAHUS CTPYKTYPhI HOH-
MOJIUMEPOB.

OrneHouyHbIC CPEACTBA AJIsi MHBAJIUOB U JIMI] C OTPAHUYEHHBIMUA BO3MOXKHOCTSIMU 370PO-
BbsI BBIOMPAIOTCS C yUYETOM MX MHINBUAYAIBHBIX MICUXO(PU3NIECKUX OCOOCHHOCTEH.

— IIpY HEOOXOMMOCTH UHBATIUIAM U JIULIaM C OTPaHUYCHHBIMU BO3MOKHOCTSIMU 3/10POBbS
MIPEIOCTABIISIETCS JIOMOIHUTEIBHOE BPEeMSI JIsI IOATOTOBKHM OTBETA HA DK3aMEHE;

— IIPY MPOBEJICHUH MPOLIETYPHI OLICHUBAHUS PE3YJIbTATOB 00yUEHHUs MHBAIUIOB U JIUIL C
OIrpaHUYCHHBIMH BO3MOXHOCTAMU 3J0POBBA MPEAYCMATPUBACTCA HCIIOJIB30BAHNEC TCXHUYCCKUX
CPEICTB, HEOOXOAUMBIX UM B CBS3H C UX MHIUBUIYaIbHBIMU OCOOCHHOCTSIMU;

— [Opu HCO6XOI[I/IMOCTI/I JJIS 06yan0Lu1/1x051 C OI'paHUYCHHBIMHU BO3MOKHOCTSIMU 300POBbS
U MHBAJIUJOB IpOLEaypa OLCHUBAHUS PE3yJbTaTOB OOYYEHHS MO TUCHUILUIMHE MOXET MPOBO-
JUTHCSI B HECKOJIBKO 3TAIOB.

[Ipouenypa olieHUBaHUS PE3yIbTATOB 00YUCHHSI MHBAINUIOB U JIUI] C OTPAHUYEHHBIMU BO3-
MO>KHOCTSIMH 3JIOPOBBSI 110 TUCITUTUIMHE (MOIYIIIO) IPEyCMaTPUBACT IpeoCcTaBlieHue nHpopma-
1y B popMax, aAanTUPOBAHHBIX K OTPAaHUYCHUSIM UX 370POBbsI U BOCIPUATHS HH(OPMaLIUU:

JUist L ¢ HapyLIEHUSIMU 3PEHUS:

— B TIeYaTHOM popMe yBEITUUCHHBIM MIPUPTOM,

— B popMe IEKTPOHHOTO TIOKYMEHTA.

Jlist L ¢ HapyIIEHUAMHU CIlTyXa:

— B meuaTHoi (opme,

— B popMe 3JIEKTPOHHOTO JIOKYMEHTA.

Jlis W1 ¢ HapyIIeHUsIMA OTIOPHO-JBUTATEIBLHOTO anmnapara:

— B TIe4aTHOM opme,

— B popMe PIEKTPOHHOTO TIOKYMEHTA.

JlaHHBIN MepeueHb MOXKET ObITh KOHKPETU3UPOBAH B 3aBUCUMOCTU OT KOHTUHI€HTA 00Yy-
YAFOIIHUXCSI.

S. IlepevyeHb OCHOBHO¥ M JONIOJTHUTEJIBLHOM Y4eOHOI JINTepaTypbl, He00X0AMMO¥ 115
OCBOEHMS THCIUNIUHBI (MOTYJIs1)

5.1 YueOnas qureparypa:

1. MewmOpannas snextpoxumus / H. A. Kononenko, O. A. [lemuna, H. B. Jlo3a,
N.B. ®anuna, C.A. llkupckas. Kpacnonap: Kybanckuii roc. yu-t, 2017. - 290 c.
2. CoBpeMeHHBIE XUMUYECKHE UCTOYHUKHU TOKA [ DICKTPOHHBIN pecypc] : yued. mo-

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

3. CoBpeMEHHBIE AIIEKTPOXUMHUYECKHE NCTOUHUKY ToKa / E. A. HuxHukoBckuit. - Mocksa :
Pammnorexnuka, 2015. - 294 c.
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5.2. [lepuoguyeckasi Jureparypa

1. Ycnexu XUMHU - POCCUMCKHNA HAay4YHBIH KypHaJ, MyOIUKYIONIUI 0030pHbIE CTaThU 1O
aKTyaJIbHBIM Mpo0OJIeMaM XUMUU U CMEXHBIX HAYK.

2. MeMOpaHnbl 1 MeMOpaHHbIE TEXHOJOTHU - POCCUHCKUI HayUHBIN JKypHAJ, ITyOIHKYIO-
M CTaThbH [0 OCHOBHBIM NpoOJeMaM IMOJIy4eHUs U UCCIeI0BaHUs MEMOpaH U Pa3BUTHUS BaX-
HEHIIUX HanpaBieHU MEMOpPaHHBIX TEXHOJOTHI, B TOM YUCIIE U BOAOMOATOTOBKH.

3. Kypnaiu ¢puznueckoil XuMUM — OAUH U3 KPYTHENIINX POCCUMCKUX HAyYHBIX KypHAJIOB,
OTpa’KalOIIMX OCHOBHBIE HANIPABJICHUS Pa3BUTHUS XUMUHU, TyOIUKYIOINN pabOThl, HOCBAIIEHHBIE
aKTyaJIbHBIM OOLIMM BOIpPOCaM XMMHUHU U MpoOieMaM, BO3HUKAIOIIUM Ha CTHIKE PAa3IMYHBIX pa3-
JIEJIOB XUMHH.

5.3. UuTepHeT-pecypcehl, B TOM 4Hcje COBpeMeHHbIe NpodeccuoHaibHbIe 0a3bl 1aH-
HBIX 1 HH(OPMALMOHHBbIE CIIPABOYHBIE CUCTEMbI
DJIeKTPOHHO-0UOIH0TeuHbIe cucTeMbl (DBC):
DBC «FOPAWT> https://urait.ru/
9BC «YHUBEPCUTETCKA S BUBJINOTEKA OHJIAMH» www.biblioclub.ru
9BC «BOOK.ru» https://www.book.ru
9bC «ZNANIUM.COM» www.znanium.com
ObC «JIAHb» https://e.lanbook.com
IIpodeccnonanbHbie 0a3bl JTaAHHBIX:
Web of Science (WoS) http://webofscience.com/
Scopus http://www.scopus.com/
ScienceDirect www.sciencedirect.com
Kypnans! uznarensctsa Wiley https://onlinelibrary.wiley.com/
Hayunas snekrponnas 6udimoteka (HOb) http://www.elibrary.ru/
6. IlomHOTEKCTOBBIE ApXMBBI BEAYIIHUX 3alaJHBIX HAYYHBIX )KypHaI0B Ha Poccuiickoii
iatdopme HayuHbIX KypHamoB HOMKOH http://archive.neicon.ru
7. HammonanbHas 3JIeKTpOHHAss OMOIMOTEeKa (JOCTYI K DJIEKTPOHHOU OMOIMOTEeKe Juc-
cepranuii Poccuiickoit rocynapcrBennoit oudnuorexu (PI'B) https://rusneb.ru/
8. DmnextponHas koyuekius Oxchopackoro Poccuiickoro @onga
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. AwmepukaHckas maTeHTHas 0a3a JaHHBIX http://www.uspto.gov/patft/
2. [TlonHbIe TEKCTHI KAaHAACKUX AuccepTanuii http://www.nlc-bne.ca/thesescanada/
3. KubepJlenunka (http://cyberleninka.ru/);
4. WudopmanmonHas cucrema "EnuHoe 0KHO ocTymna K 00pa3oBaTeIbHBIM pecypcam’
http://window.edu.ru/
CoOcTBeHHbIE 2JIeKTPOHHBbIE 00pa3oBaTe/ibHbIe H HH()OPMALMOHHBIE PECYPChI
KyoI'Y:
1. Cpena MOAyIbHOTO JUHAMHUYECKOro oOyueHus http://moodle.kubsu.ru
2. baza y4eOHBIX MIIaHOB, Y4eOHO-METOAMYECKUX KOMILUIEKCOB, MMyOIHUKaIuii u KoHpe-
pennwmit http://mschool.kubsu.ru/
3. bubnuorexa nHPpOPMAIIMOHHBIX PECYpCOB Kadeapbl HHOOPMAITMOHHBIX 00pa3oBa-
TeJbHBIX TexHoJoruit http://mschool.kubsu.ru;
4. DnexTpoHHBIA apxuB AokyMeHTOB KyOI'V _http://docspace.kubsu.ru/
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6. MeToanueckue yKazaHus 1J1s1 00y4aIOUIUXCSI 110 OCBOEHHIO T CUMIITUHBI (MOIYJIs1)

VYcnemHoe OCBOCHHE TUCIUIUIMHBI «JJIEKTPOXUMHUUYECKas YHEPreTHKa» MpeJnoiaraet
aKTHBHOE, TBOPUECKOE YHacTHUE CTYJIEHTA ITyTeM IJIaHOMEPHOM, MOBCEAHEBHON pabOTHI.

[Ipu D1OArOTOBKE K JEKIIMOHHOMY 3aHATUIO CTYJIEHTaM PEKOMEHIYETCs:

1) mpocMmoTpeTe 3amMcu OpeablAylIeld JEKIMM M BOCCTAHOBUTh B IAMATH paHEE
W3YYCHHBII MaTepHal;

2) 0eryio MPOCMOTPETh MaTepuai MPEACTOSIIEH JEKINUU, C LEJbI0 JIYUIIEer0 YCBOCHHS
HOBOT'O MaTepHaa;

3) caMOCTOSITENIHO NMPOPa0d0TaTh OTJAENbHBIE (PPArMEHTHl TEMbI IPOILION JIEKIIUH, €Cln
3TO HEOOXOIUMO.

[Ipu KOHCTIEKTUPOBAHUH JIEKITMOHHOTO MaTepHaia CTyIEHTaM HY>KHO CTPEMHUTBHCS KPaTKo,
CXEMaTUYHO, MOCIEAOBATEIbHO M JIOTUYHO (PUKCHUPOBATH OCHOBHBIC TOJOXKEHUS, BBIBOJBI,
0000mIeHust 1 GOpMyITMPOBKH, HE TIBITASICh 3aIIMCaTh BECh MPETOaBaeMblii MaTepHall JTOCIOBHO.

[Ipyu MOATrOTOBKE K JIAOOPATOPHOMY 3aHSATUIO PEKOMEHIYEeTCS:

1) BHUMAaTENbHO H3YYUTh MaTepuall MpeAcTosAlle padoThl M COCTaBUTH IIJIaH €€
BBITIOJTHEHUS;

2) yIenuTh MOBHIIEHHOC BHUMAHHUE YKCIIEPUMEHTAIBLHBIM OCOOSHHOCTSIM TPEICTOSIIEH
paboThI (KCTOIB3yEMBIM PEAKTHBAM U 000PYIOBAHUIO, a TAKKE TEXHUKE PaOOTHI C HUMH);

Bremonuate naboparopHyto paboTy HEOOXOAMMO aKKypaTHO U IIOCIEI0BATEIbHO,
OTpakasi BCE €€ OCHOBHBIC JTambl B J1a0OpaTOpHOM >KypHaie. J[is ycmemHoW 3anuThl
nabopaTopHOil paboThl HEOOXOAUMO TIIATEIBHO U3YUYHUTh JIGKIMOHHBIN U, €CJIM 3TO HE0OXO0AUMO,
JOTIOTHUTEIBbHBIA TEOPETUYECKUN MaTepuai Mo Teme paboThl, a TaKKe MPaBUIBHO 3aMOJIHUTH
1ab0paTOPHBIN JKypHal, CAeNaB BCE HEOOXOAMMBIE pacdeThl U CHOPMYIHPOBAB BBIBOABI IO
MpoJieJITaHHOM padoTe.

Brimonnenue nabopatopHsIx padboT

JlaGopaTopHbie pabOTHI BBITIOJHSIIOTCS O0YYAOIMIMMUCSI B MaJIBIX Tpynmnax (00brdHO 2-3
yenoBeka). B Hauaie Kypca mpOBOAUTCS HHCTPYKTaX MO TEXHUKE 0€30MacCHOCTH padOThI B XHMHU-
YECKOM JTabopaTOPHH U COCTaBIACTCS TpadyK BHIMOIHEHHUS JTa0OPaTOPHBIX padoT. BeimoiHeHne
1ab0paToOpHOI pabOTHI BKIFOYAET B CEOS CIASAYIOINE ITAIIBI:

1) MOATOTOBUTEIBHBIN 3Tall (CAMOCTOATENbHASI paboTa CTYJACHTOB);

2) moyy4eHue 0MycKa K BHIIOTHEHUIO SKCIIEPUMEHTAILHON 4acTh 1ab0paTopHOit paboThl
(koHTaKTHas paboTa ¢ mpenojaBaTesieM KaXa0i MaJoi TpyIIbI);

3) BBIMIOJIHEHUE PKCIIEPUMEHTATFHON YacTH Tab0paTopHON pabOThI MO KOHTPOJIEM TIpe-
10/1aBaTes;

4) aHaJIN3 MOTYYSHHBIX PE3yIbTaTOB, (POPMYIUPOBKA BHIBOAA U MOJTOTOBKA K 3alIUTE Ja-
OopaTopHON pabOTHI (MOXKET BBITIOJIHIATHCS KaK CaMOCTOsITEIbHAs padoTa CTyAEHTA JOMa, WU
101 KOHTPOJIEM IIPETOAaBaTessl B TCYCHHE BPEMEHH, BBIACIIEHHOTO Ha JIA0OpaTOPHBIE paOOThI TN
B X0/I€ MHOW KOHTAaKTHOU PabOTHI C MPENoaaBaTesieM);

5) 3ammTa 1abopaTopHOi paboThHI (KOHTAKTHAsI paboTa C MPENoaaBaTeseM).

[Tocne BBIMONMHEHUS BCEX 3TUX 3TAIOB JIabopaTopHasi paboTa CUUTAETCS BBITOJIHEHHOM.

IMoaroroBuTEILHBII 3TAN

[epen 3ansTHEM 00yUYaAOIIMMCST HEOOXOIUMO ITOATOTOBHUTCS K BBITIOJIHEHHUIO JabopaTop-
HOM paboThl. TeopeTnyeckas MoAroTOBKa HEOOXOAMMA /IJIsl POBEACHUS IKCIIEPUMEHTA U I0JKHA
IIPOBOIUTHCS OOYUAIOIIMMUCS B TIOPSIKE CAMOCTOSITETIbHON paboThl. Ee cienyer HaunHaTh BHH-
MaTelIbHBIM pa300poM PYKOBOCTBa K JabopaTtopHoil pabote. TeopeTnueckas MoAroToBKa 3aBep-
I1a€TCs IPEIBAPUTENIHBIM COCTaBICHUEM OTUETA B JIAOOPATOPHOM XKYpHAJIE CO CIAEAYIOLIUM T10-
PSAKOM 3aruCeid:

Hazpanue pa®oThl.

e paboThI.

ObopynoBanue.
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XoJ paboThI, KOTOPBIH B TOM YKCIIE BKIIFOYAET PUCYHKH, CXEMBI, TAOJIHIIBI, OCHOBHBIE (hOp-
MYJIbl ISl OTIpe/IeTIeHNs] BEJIMYMH, a TaKXKe pacyeTHble (OPMYJIbI JUIsl ONPEIETICHUs TTOrPEIIHO-
CTeW N3MEPSIEMBIX BEJTUIHH.

ITosryyeHne 1onycka K BHIIOJHEHHUIO IKCIIEPUMEHTAIbHON YacTH J1a00paTopHOil
padoTbI

[Tpuctynas k naboparopHblM paboTaM, HEOOXOAUMO MOJIYYHUTh y JabopaHTa MPHOOPHI,
TpeOyemble /Jisl BBINOJIHEHUs paboThl. Pa3o0parbes B Ha3HaYEHUH MAaTEpUaIOB, XUMUYECKON T0-
CyJibl, IPUOOPOB U MPUHAAIICKHOCTEH B COOTBETCTBUH C MX TEXHUUECKUMH JaHHbIMU. [lomyunTts
JIOTIYCK K BBIIMOJTHEHUIO Ja00paTOpHOI paboThl y npenoaBaTesis. JJomyck CTy/I€HThI [T0JIy4atoT B
pe3yJbTare yCTHOTO ONpoca IMPernoAaBaTesieM O MOPSAIKE BBIIOIHEHUS SKCIIEPUMEHTa, Mpeay-
CMOTPEHHOTO JTAaHHOM 1a00paTopHOil pabOTOM!.

BoinosiHeHHe IKCIIEPUMEHTAIbHOI YacTH J1a00paTOPHOI padoThI O] KOHTPOJIEM
npenojgaBarteJis

3areM oOyuvaromMecs: BBIIOJIHIIOT 3KCIIEPUMEHTAIbHBIA 3Tan J1abopaTopHOUW padoThl, B
XO07Ie KOTOPOTO 3aIHMCHIBAIOTCS BCE M3MEPEHHBIE BEJIMYMHBI C 0053aTEIbHBIM YKa3aHUEM HX pa3-
MEpHOCTH B J1abopaTopHblil kypHai. He nonmyckaercss Mcno/ib30BaHHe YePHOBHUKOB JUIA 3a-
MHCH IKCIIEPUMEHTATBbHBIX JAHHBIX, 3aNIUCh KAPAHIAIIOM U HHbIE CIOCO0bI, 1al01He BO3-
MO’KHOCTh KOPPEKTHPOBKH MOJIyYeHHBIX pe3y/IbTaToB. B ciiyuae, eciiu B METOAMYECKHUX YKa-
3aHUAX K Ja00paTOpHOI paboTe MpeaIoKeHbl TAOIHUIBI WK MIA0JIOH JUIS 3alTUCH SKCIIEPUMEH-
TQJIBHBIX JAHHBIX, TO 3AMOJHAIOTCSA ITH TaOIUIBl WK 1a0JI0H. B MHOM ciydae 3anuce 3Kcrnepu-
MEHTAJIbHBIX JAHHBIX JIEIACTCS CTYJCHTOM B ITPOM3BOJIbHON (hopme.

ITo oxOHYaHMU BBINOJHEHUS HKCIEPUMEHTA CTYAEHTBI JOJKHBI IPUBECTU CBOE padbouee
MECTO B MOPSAZAOK M BBIMBITH HCIOJB3YyEMYI0 XUMUYECKYI0 mocyay. Ilocie atoro pabodee mecto
C/IaeTCsl MPEIo1aBaTello UiK JJaOOpaHTy U B 1JaOOPaTOPHBIH KypHaJl CTYI€HTa CTABUTCS OTMETKA
O BBINIOJIHEHUH 3KCIIEPUMEHTAIBHOM 4acTH Ja00paTOpHOM padoThl ¢ 00sA3aTEIbHBIM YKa3aHUEM
JIaThl €€ BBIIOJHEHHUS.

AHAaJIU3 MOJIyYeHHBIX Pe3yJabTaTOB H (POPMY.JIHMPOBKA BHIBOI0B

MoeT BBINOJHATHCSA KaK CaMOCTOSITENbHAs padoTa CTYyI€HTa JOMA, HJIU T0J, KOHTPOJIEM
IpernoJiaBaTess B TeUCHHE BPEMEHH, BBIJCICHHOIO Ha JIAOOpaTOpHbIe pabOTHI UM B XOJI€ UHOU
KOHTAaKTHOM pa0®oThl ¢ mpenoaaBaTeneM. CTyA€HThI JOJKHBI BBIIIOJIHUTL BCE HEOOXOAUMBIE pac-
YeThl COTJIACHO METOAMYECKUM YKa3aHUSAM K BBIITOJHEHHIO JJabopaTopHBIX paboT. B mabopatop-
HOM JKypHaJjle IPUBOASTCS BCE HEOOXOIMMBbIE pacyeThl C YKa3aHHUEM pa3MEpPHOCTEN MOJTyYEeHHBIX
BEJIMYMH, a TaKKe BCe TpaMKu U PUCYHKH B COOTBETCTBUU C TpeOOBaHMs TaOOPAaTOPHOTO MpPaK-
THUKyMa.

B cnyuae, eciiu B xo/1€ 1a60paTopHOil pabOThI KMEET MECTO MPOTEKAHNE XUMHUECKUX Pe-
aKILMH, BCE OHU JIOJKHBI OBITH 3alMCaHbl B JJAOOPATOPHOM >KypHaJie B MOJIEKYJISIPHOM, ITOJTHOM
HMOHHOM U COKPAILlEHHOM HOHHOM BHJIE.

Jlanee Ha OCHOBAHMM IOJIYYEHHBIX PE3YJIbTaTOB CTYAEHTHI JIOJKHBI C(HOPMYIHPOBATH U
3anucaTh BBIBOJ], KOTOPBIN JIOJDKEH OBITh COIJIACOBAH C 3asBICHHBIMHU LIEISIMU W/WIN 33/a4aMu
n1abopaTopHOil paboThl. BeiBOI HOMMKEH coaepKaTh HEOOXOIMMYIO KOJMUECTBEHHYIO HH(pOpMa-
1UIO.

[Ipu moAroToBKe K 3amuTe 1a00paTOpHON paboThl HEOOXOIUMO OTBETUTH HA IPEIOKEH-
Hbl€ KOHTPOJIbHBIE BOIPOCHI, KOTOPbIE MMEIOTCS MOCIIe Kax10i naboparopHoil pabotsl. Ocoboe
BHUMAaHHE B XOJI€ TEOPETHUECKON MOATOTOBKH JIOJHKHO OBITH 0OpaIeHo Ha TOHUMaHue (husnde-
CKOM CYILITHOCTH Ipolecca(0B) U3ITyHaAOLIUXCS B X01€ paboThl. J[j1si CAMOKOHTPOJIS B K101 pa-
00Te TpUBEICHBI KOHTPOJIBHBIE BOIIPOCH], HA KOTOPbIE 00YyJaromIuiicst 00s13aH AaTh YETKHE, Mpa-
BUJIbHBIE OTBETHI.

3amura JadopaTopHoi padboThl

3amura 1a00paTOPHBIX PadOT MPOUCXOIUT B BUE COOECEIOBAHNUS € IIPENoJaBaTeseM 1o
71a00paTOpHOM paboTe ¢ 00s3aTesIbHON MPOBEPKOH MpenojaBaTeneM J1a00paTOPHOTo KypHala
cTyaeHTa. /|y ycrenHoi 3amuTsl 1a00paTopHOi paboThl CTYIEHT JODKEH MPEAOCTaBUTh J1a00-
PaTOpHBIi )KypHaI, 0)OPMIIEHHBIN B COOTBETCTBUH C YCTAHOBJICHHBIMU TPEOOBAHUSMU, BKIIIOYAS
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HaJM4He OTMETKH O BBIMOJTHEHUH SKCIIEPUMEHTAILHON YacTh paboThl. B Xoze ycTHOM Oecenpl ¢
IpenoaaBaTesieM CTYJIEHT J0JDKEH NPOAEMOHCTPUPOBATh 3HAHHUE LIEJEH U 3a7a4 BBINOJIHEHHON
paboThl, 3aKOHOB, KOTOPHIE JIE)KAT B OCHOBE HAOJI0/Ia€MBIX B X0/1¢ pa0OTHI SBJIECHUI, MPOIEMOH-
CTPUpPOBATh YMEHUE aHATU3UPOBATH MOTYYEHHYIO HH(OPMAIIMIO U JIeIaTh Ha €€ OCHOBE BBIBO/IBI.
B sToM ciyuae B 1abopaTopHOM KypHaje Ha COOTBETCTBYIOIIEH paboTe CTaBUTCS IOMETKA «3a-
YTEHO», POCIHCH IPENoaBaTess, MPUHABIIEro paboTy, U Aarta 3amuTsl padotsl. [locne atoro na-
OoparopHas paboTa cuuTaeTcs BbINOJIHEHHOMU. Jomyckaercs 3amura 1a00paTOpHBIX pabOT UHAU-
BUAYQJIBHO WJIM B COCTaBE MaJIbIX TPYII OOyUYaIOIIMXCs, COBMECTHO BBIMOJIHSABLIMX JaHHYIO pa-
oory.

CamocrosarenbHas paboTa Hapsiy € ayJIUTOPHOM MpPEACTABISET OJHY M3 BaKHEHIIMX
dbopm yuebHOTrO TIporiecca. CamocTosdTeNnbHast paboTa — 3TO TUTAHHpyeMasi paboTa CTYJEHTOB,
BBITMIOJIHSAEMAs 10 33JIaHUI0 U TPU METOJUYECKOM PYKOBOJICTBE MpernojaBareis, HO 0e3 ero
HernocpeAcTBeHHOro ywactus. CamocTosTenbHas paboTa MpeAaHa3Hau€Ha HE TOJIBKO s
OBJIQJICHUS TIPECTABICHHON AUCHUIUIMHON, HO U /U1 (OPMHUPOBAHUS HABBIKOB pabOTHI BOOOIIIE,
B y4eOHOW, HaydyHOW, MPO(EeCCHOHAIBHOW AEATENbHOCTH, CIIOCOOHOCTH TMPUHUMATh Ha cels
OTBETCTBEHHOCTh, CAMOCTOSITEIbHO pelIaTh BO3HMKAIOIIME MPOOJIEMbI, HAXOUTh MpPaBUIIbLHBIC
pelIeHus U T. 1.

B ocBoeHnu AHUCHUIUIMHBI MHBAJIUIAMH U JIMIAMHU C OTPAHUYEHHBIMH BO3MOKHOCTSIMH
3I0pOBBsI OOJIBIIOE 3HAYCHHWE HMMEET WHIMBHIyajbHas ydeOHas pabora (KOHCYJIbTAllUH) —
JOTIOTHUTEIBHOE paszbsACHEHUE ydeOHoro wmarepuana. MHIMBHUIyalbHBIE KOHCYJIbTALIMU IO
NpPEMETy SBISIOTCS BaKHBIM (DaKTOPOM, CIOCOOCTBYIOLIMM WHIAMBHIyaTH3alMd OOyUCHHS U
YCTAaHOBJICHUIO BOCIUTATEIILHOIO KOHTAaKTa MeEXAy MpernojaaBareieM U oOydaromuMmcs
VHBAJIMJIOM WU JIMLIOM C OTPAaHUYEHHBIMH BO3MOXHOCTSMHU 3/I0POBBSI.

7. MaTepuajibHO-TeXHUYECKOe o0ecredeHne 1o JUCHUIINHE (MOAYJII0)

Jlnst mpoBeneHust JICKIIMOHHBIX 3aHATUIA UCTIOJIb3YETCA MYJIbTUMEAUNHBIN TPOEKTOP U HO-
yTOyK. JIabopaTtopHble 3aHATHS MPOBOJATCS B XUMHUECKON JIaOOpaTOpuH, CHA0KEHHOW Kak 00-
menabopaTOpHBIM (XMMHYECKask MOCYya, PEaKTUBBI), TaK U CIEHUATHM3MPOBAHHBIM 000py10Ba-
HUEM, HEOOXOIMMBIM JIJIs TIPOBEICHUS OTJENIbHOMN JIaO0OpaTOPHON PabOTHI.

HaumeHoBaHue crielMaJIbHBIX 110~
MEIICHUMN

OCHAIIIEHHOCTD CIIEIHATLHBIX I10-
MEIICHUUN

IlepedeHb NMLIEH3MOHHOTO MPO-
TPaMMHOTO 00ecreueHus

Y4eOHble ayAUTOPUHN TSI TIPOBEIe-
HUS 3aHSITUH JIEKIIMOHHOTO THUIA

Mebenb: yueOHas mebernn
TeXHHUYECKUE CPECTBA O0YUCHHS:
9KpaH, IPOCKTOP, KOMITBIOTEP

Microsoft Windows;
Microsoft Office

YyeOHble ayAUTOpUU ISl TIPOBEIe-
HUA TPYNIIOBBIX U UHAUBUAY AJIBHBIX
KOHCYJIbTallUH, TEKYILEro KOHTPOJIS
Y IPOMEKYTOYHOM aTTecTaluu

Meobemb: yuebHas mebenb
TexHuveckue cpeacTBa 00ydeHHs:
9KpaH, MPOEKTOP, KOMITBIOTEP

Microsoft Windows;
Microsoft Office

VYueOHble ayUTOPUH VIS IIPOBEIe-
HUS J1a0OpaTopHBIX paboT (aym.
345Cu 139C)

Meobenb: yuebHas meOenb
TexHnueckue cpeacTBa 00yICHUSL:
TIEPEHOCHOE MYJIbTUMEANHHOE 000-
pynoBaHue (HOYTOYK, IPOSKTOP)
OOopynoBaHue: crienuagTu3upOBaH-
Hasi jaboparopHas MeOesb (CTOJIbI,
CTyJIbsl, WIKaQbl Ul PEAKTHBOB U
obopyoBaHus, BBITSDKHBIC
mkadbl), CpPeACTBA MOKApHOU Oe3-
OIIACHOCTH W OKa3aHMs IIepBOil Me-
JULIUHCKOW TTOMOIIH, XMMHYECKas
rnocyaa U 00OpyIOBaHHUE, CYIIUIIb-
HBIH mrKad, IMOTEHI[NOCTAT
AUTOLAB PGSTAT302 — 1 T,

Microsoft Windows;
Microsoft Office
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reHepaTop Bojopoja Jiaboparop-
HBII — | 1T, BaHHA yJIBTPa3ByKOBast
nabopaTtopHas— | mr, s4eiika mis
UCTIBITAaHHUST MEMOpPaHHO-3JICKTPOI-
HBIX OJOKOB — | mmT, Bechl 1abopa-
TOpHBIE — | INT, BEChl aHAJIMTHUE-
CKHE — 2 IIIT, TEPMOCTAT BO3TYIITHBIHA
— 1 m, T1IK-3 mrt., XuMrueckue pe-
AKTHBBIL.

Jliis camocTOsITeNNbHOM paboThl 00yYaIOIIUXCs TPEAYCMOTPEHBI TOMEILEHUS, YKOMILIEK-
TOBAHHBIE CIIEIIMATU3UPOBAHHON MeOEbI0, OCHAIIEHHbIE KOMITBIOTEPHON TEXHUKOM C BO3MOXKHO-
CTBIO TIOAKIIIOUCHHS K ceTH «HTepHeT» 1 o0ecriedeHneM I0CTyna B AIEKTPOHHYIO HH(OpMAIIH-

OHHO—O6pa3OBaTeJ'IbHYIO cpeay YHUBEPCUTCTA.

HanmeHoBanue noMemieHui JaJist
CaMOCTOSTENILHOW PabOThI 00yUaro-

OcCHAIIIEHHOCTH ITOMEIIEHUN 1T
CaMOCTOSITEIILHOU paboThl 00yYaro-

IIepeueHb NHULIEH3MOHHOTO MIPO-
TPaMMHOTO 00ecreueHust

3an Hayuanoii 6ubmmorekn)

MeOeTH: KOMIIBIOTEPHBIE CTOJIBI
ObopynoBanue: KOMIBIOTepHAs
TEXHHUKA C OJKITIOYeHIEeM K HH(pOp-
MaIOHHO-KOMMYHHKAITHOHHOM
cetn «HWHTEpHET» M NOCTYIIOM B
AJIEKTPOHHYIO0 HHPOPMAIMOHHO-00-
pasoBaTeibHyl0 cpeny oOpa3oBa-
TeNbHOM  OpraHu3anuy, BeO-Ka-
Mepbl, KOMMYHHUKAIIMOHHOE 000pYy-
JIOBaHKE, 00eCHeYnBaIoIIee A0CTYII
K CeTH HMHTEpHET (IIPOBOJHOE CO-
eIMHEHUEe U OECIPOBOJHOE COEIH-
HEHHE 110 TexHoJIoruu Wi-Fi)

HIIXCS uXxcst
ITomemenue amst caMocTosTeNIbHON | Mebenb: yueOHas meOeb Microsoft Windows;
pabotsl oOyvatomuxcs (uutanbHbiii | Kommuiekt — cnenmanusupoBanHoi | Microsoft Office

ITomemnerne mIst caMOCTOSTEIBLHOM
pa6otel  obywarommxcs  (400c,
401c, 431c, 329¢)

Mebenb: yaeOHas mebenn
Kommnexr  cnenuann3upoBaHHON
MeOemH: KOMIBIOTEPHBIE CTOJIBI
O6opynoBaHue: KOMITBIOTEepHAs
TEXHHKa C TIOJIKIIFOUeHneM K HHPOp-
MalMOHHO-KOMMYHHKAIHOHHOM
cetn «MHTEpHET» W IOCTYIIOM B
AJIEKTPOHHYIO HH(POPMAIIMOHHO-00-
pasoBaTeibHyl0 cpexy oOpa3oBa-
TENbHOM  OpraHu3anuy, BeO-Ka-
Mepbl, KOMMYHHKAIIMOHHOE 000pYy-
JOBaHUe, o0ecreynBaroniee JOCTyI
K CeTH HHTEepHET (IPOBOJHOE CO-
eJMHEeHNe U OECNpPOBOTHOE COENIU-
HEHHUe 1o TexHojoruu Wi-Fi)

Microsoft Windows;
Microsoft Office
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