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1 Heau u 3a7a4u M3y4YeHUs TUCUMILIAHBI (MOTYJIs1)

1.1 Iles1b oCBOEHHA TUCHUILIHHBI
Lleas oCBOCHUS TUCITUTIIIMHBI « XMMHYECKUE NCTOYHUKU TOKa» COCTOUT B (JOPMUPOBAHUU Y CTY-
JIEHTOB 3HaHUW 00 OCHOBHBIX BHIAX JEKTPOXUMHUECKUX HCTOYHUKOB TOKA M MIpolieccax, IpoTe-
KAOIIUX B 3JICKTPOXUMHUCCKAX HAKOITUTEIISX YHEPTUH, BKIFOYAst TOTUIMBHBIC 3JICMCHTHI

1.2 3apayu AMCHUILINHBI

B 3amaun yueOHOUM TUCHUTIIMHBI « X UMUYECKUE UCTOYHUKHU TOKa» BXOIUT:

- 03HAKOMUTH C OCHOBHBIMU BUJIaMH 3JIEKTPOXUMHYECKUX UCTOYHUKOB TOKA M C OCHOBHBIMH KOH-
CTPYKLIMOHHBIMU YaCTAMM SYEUKHU TOTUIMBHOIO 3JIEMEHTA;

- OBJIAJIETh 3HAHUEM IPOIECCOB, MPOTEKAIOITUX MPH padOTE TOIUTUBHBIX AIEMEHTOB, dJIEKTPOXH-
MHUUYECKUX TE€HEPATOPOB;

- HAY4YUTh MPOBEICHHUIO DJIEKTPOXUMHUYECKUX HU3MEPEHUU B DJIEKTPOXMMHUYECKUX HCTOYHUKAX
TOKa C UCITOJIb30BAaHUEM COBPEMEHHBIX TEXHUUECKUX CPEICTB.

1.3 MecTo AMCUMIIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

JuctuummHa «XUMHUYECKe UCTOYHUKA TOKa» OTHOCHUTCS K 4acTH, (OPMHUPYEMOH YIaCTHHKAMH
oOpa3oBaTenbHbIX OTHOmIeHUH brnoka 1 "/lucuuniaunsl (Moxynu)" pabodero yyeOHOro IjaHa
nporpaMmel  OakanaBpuata npopmib «®Puznueckas XUMHUS» [0 HAMPaBICHUIO MOJATOTOBKU
04.03.01 Xumus. B pamkax JaHHOM JUCHUIUIMHBI y CTYJEHTOB (POPMUPYIOT 3HAHMS, YMEHUS U
HaBBIKH, KOTOpbIE OyAyT 3aKpErJieHbl B X0J€ MPOXO0KIEHUS MPOU3BOJACTBEHHON MPAKTUKH, YTO
oOecrieunT GOpMUPOBAHUE KOMIIETCHIIUN, HEOOXOUMBIX JUIsl YCHEIIHONW HayYHO-HCCIe10BATENb-
CKOH J1eATeIbHOCTH BBIITYCKHUKOB. B COOTBETCTBUM ¢ pabounMM y4eOHBIM IUIAHOM JUCLUIUIMHA
u3ydaercs Ha 4 Kypce. Buax npomMexyTOUHOM aTTeCTalluu: 3a4eT.

1.4 TpeGoBanus K pe3yJbTATaM OCBOCHHS COJEPKAHUS JUCHUNIMHbI

N3yuenue manHON ydeOHON MMCUMIUIMHBI HANpaBieHO Ha (GopMHUpOBaHHE y 00ydaro-
HIMXCS CICTYIOIINX KOMIETSHIINNA:

KO,Z[ 1 HAMMCHOBAHUC I/IHZ[I/II(EITOII)&V’< PeSyJ’IBTaTLI O6y‘I€HI/IH O JUCHUITITIMHE

ITK-5 criocoOeH ocyImecTBIATh MOUCK U MEPBUYHYI0 00paOOTKy HAyYHOW M HAYYHO-TEXHHYECKOW MH(pOpMAIN
110 PEJIOKEHHOM TeMe

NIIK-5.1. OcymecTBisieT MOUCK HAYIHOM 3HaeT AIEeKTPOHHBIC PeCypChl M 0a3bl JaHHBIX HAYYHOW HMH-

U HayYHO-TEXHUYECKOW MH(OpMALIUU IO topmarmm
NpeUI0KEHHOI TeMe YMeeT oCyIIECTBIATH OUCK U MIEPBHYHYIO 00pabOTKy Hayd-

HOW 1 HAYYHO-TEXHUYECKOH MH(OPMAINK B 00JIaCTH XUMH-
HTIIK-5.2. OcymecTBisSeT BEIOOP U 00PA- | yeckux HCTOUHIKOB TOKA.
OOTKy Hay4HOM M Hay4YHO-TEXHMYECKOH | Baageer HaBbIkaMu Momcka HAayYHOH M Hay4HO-TEXHHUYE-
I/IH(l)OpMaIII/II/I oo HpG[[J‘IO)KGHHOfI TEMEC CKOM WH(pOpPMAIUU B OOJACTH XUMUYECKUX HCTOYHHUKOB
TOKQ, BKJIIOYAsi MEXK/TyHapOJHbIC 0a3bl TaHHBIX

P€3YJ'II)TaTI)I O6y‘I€HI/I$I AUCHUILIMHE NOCTUTAIOTCA B paMKaX OCYIICCTBJIICHHA BCCX BHUJI0B
KOHTAKTHOM U CaMOCTOSATEIIbHOM pa6OTbI o6yqa10m1/1xc>1 B COOTBCTCTBUU C YTBCPIKACHHBIM y‘le6-
HBIM I1IJTAHOM.

I/IH,Z[I/IKaTOpH JOCTHIKCHUA KOMHeTeHI_[I/Iﬁ CUUTAKOTCA C(I)OpMI/IpOBaHHBIMI/I Ipu JO0CTUKC-
HUHN COOTBCTCTBYIOIIUX UM PE3YJILTATOB O6yquI/I$L



2. CTpyKTYypa M cojep:KaHue 1 CUHIIHHbI

2.1 PacnipenesieHne TpPyAOEMKOCTH JUCHHUILINHBI 110 BHAaM pador

O6m1ast Tpy10EMKOCTh TUCIUILIMHBI cOcTaBisieT 3 3a4. ef. (108 gacoB), ux pacnpeneneHue

10 BUJaM paboT MpPEeACTaBICHO B TaOJIHIIE.

Bu yueOHO# pabOThI Bcero | Cemectpsl
4acoB ("gacwr)
3

KontakTHas padoTa, B TOM 4ncje:
AynuTOpHBIe 3aHATHSA (BCero): 60 60
3aHATHs JICKHMOHHOI'O THIIA 20 20
nabopaTopHbIC 3aHSTHUS 40 40
MIPAKTUYCCKUE 3aHITH - -
CEMUHAPCKUE 3aHITHI
HNuast kOHTaKTHas padoTa:
Kontponb camocrositensHoii padotsl (KCP) 4 4
[TpomexxyTounas arrectauus (MIKP) 0,2 0,2
CamocTosiTeibHAsl padoTa, B TOM YHCJIe: 43,8 43,8
Odopmienue 1abopaTopHbIX padoT 23,8 23,8
CaMOCTOSITeTFHOE N3YYCHHE TEOPETUIECKOT0 MaTepuaa 20 20
IToaroroBka K TeKyuieMy KOHTPOJIIO
KonTpoJn: - -
HOZ[FOTOBK& K DK3aMCHY - -
O0mast Tpy10€eMKOCTh qac. 108 108

B TOM YHUCJIe KOHTAKTHAs 64,2 64.2

padora

3a4. eJi 3 3

2.2 CTpykTypa JMCHUILIMHBI

Pacripenenenue Bu10B yueOHOM pabOThI U UX TPYIOEMKOCTH 110 pa3jieiaM JUCIUIUINHBI.
Paznienbl (TeMbl) AMCHUIUIMHEL, U3y4yaeMble B 8 cemecTpe 4 Kypca (ouHas opma o0ydeHus)

KonmaecTBo yacoB

Bueayau-
Ne HaunmenoBanue paznenos (Tem) AyuTOpHas TOpHas
Bcero pabora
pabota
J 113 JIP CPC
Ot BonbroBa cTo0a K TOIUITMBHBIM diieMeHTaM. OCHOBHBIC BUJIBI
1. XUMHYECKIX HCTOYHUKOB TOKa. OOIIHe NOHATHS 00 dIIEKTPOXH- 34 8 - 16 10
MHYECKUX TeHEpaTopax, MX KIaCCUPHUKAIIHS
2. MoHHbBIE TPOBOJIHUKHU U UX JIEKTPOXUMHUYECKUE XapaKTEPUCTUKH | 22 4 - 8 10
3 TepMomuHAMUKA M KHHETHKA SJICKTPOXUMHYICCKIX IIPOIIECCOB B 2 4 i 3 10
9IEKTPOXUMUYECKHUX TeHepaTopax
4 Tpe6OBaHm£, MIPEIbABISEMBbIC K OCHOBHBIM KOHCTPYKIIHOHHBIM 2 4 i 3 10
JacTsAM sTUEHKH TOIUIMBHOTO HJIEMEHTA
HUTOI'O no pasdenram oucyuniurol 100 | 20 - 40 40
KonTpons camoctositenbHoi pabotsl (KCP) 4
ITpomeskytounas arrecrarus (MKP) 0,2
IToaroToBKa K TEKyIIEeMy KOHTPOIIIO 3,8 3.8
OO61mas TpyJ0€MKOCTh MO JUCIUILINHE 108 | 20 - 40 43,8

[Tpumeuanue: JI — nekmuu, [13 — npaktudyeckue 3ausatus / cemunapsl, JIP — mabopaTopHbie 3aHs-
tust, CPC — camocrositensHas pabora CTyIeHTa
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2.3 Coaepsxanue pa3aesioB (TeM) JMCHHIIJIMHBI:

2.3.1 3ausATHA JeKIIHOHHOI0 THIIA

HaumenoBanue pasaena dopma TeKyIero
Ne pasit Conepsxanue pasaena P yim
(Tempb1) KOHTPOJIA
1 2 3 4
Beenenue. Ot BonsToBa YeTHbIi ompoc,
cT0J10a K TOTUTMBHEIM JIP1
Benenue. Vctopust OTKPBITUS B Pa3BUTHS
3JIEMEHTaM.
Hayku 00 sekrpuuectBe. O0mue moHaTus 0o
1. |O6mue noHsTHs 00
AIEKTPOXUMUYIECKUX TeHepaTopax, ux
AJIEKTPOXUMUYECKUX
KJIACCU(DUKAIUS
reHepaTopax, ux
Kiaccuuraus
WonHbIE MPOBOIHUKY U UX
HonHbie NpOBOIHUKYU U UX CamocTosiTenpHas
2. |2MEKTPOXUMHUICCKUE
JIEKTPOXUMUYECKUE XAPAKTEPUCTUKH pabora, JIP2
XapaKTEePUCTUKHU
TepMmoanHaMuKa U KHHETHKA
AIICKTPOXUMUICCKUX TepmonuHaMuka ¥ KHHETHKA
CaMocTosTe/IbHas
3. |mporreccoB B AIEKTPOXUMUICCKUX TPOIIECCOB B aGora. TIP3
3IEKTPOXUMUYECKUX ANEKTPOXUMHUYECKHUX TeHepaTopax p ’
reHeparopax
TpeGoBamus, VYcTHbIl ompoc,
MIpEeAbSIBIsIEMbIC K OCHOBHBIM | T peOOBaHMsI, IPEABSBISIEMBIC K OCHOBHBIM JIP4, JIPS
4. |KOHCTPYKITMOHHBIM YAaCTSIM  |[KOHCTPYKITMOHHBIM YaCTSIM SYCHKU TOILTUBHOTO
SIYEMKH TOIJIUBHOTO SJIEMEHTA
3JIEMEHTA

2.3.2 3aHATHS CEMUHAPCKOI0 THNA (MpaKkTH4YecKue / ceMMHApPCcKHe 3aHATHS/ 1a00-

aTopHbIe padoThl)

dopma TeKy11ero

MBbI€ K OCHOBHBIM KOHCTPYK-
IIHOHHBIM YacTsIM STYCHKU

N3mepenue 371eKTpOXUMUYECKUX XapaAKTEPHU-

No |HammenoBaHwue paszzena (TeMbl) TemaTuka 3aHsATUI/PabOT
KOHTPOJIA
1. |BBenenune. Ot BonbToBa JIP1
cT010a K TOIIMBHBIM
XUMHUYECKHEe HCTOYHUKHU ToKa. M3mepenue
aneMmeHTaMm. OOIHe TOHSTHS
3IIEKTPOIHBIX MOTEHIHAIOB TaJbBAHNYECKUX
00 DIIEKTPOXUMHUYECKUX
reHepaTopax, ux SJIEMEHTOB
KJIAaCCH(UKAIHsI
2. Omnpenenenyue NpOTOHHON MPOBOUMOCTH JIP2
HonHbIE MPOBOJHUKHU U UX N
MOHOOOMEHHOW MeMOpaHbl HA OCHOBAaHUU H3-
AIEKTPOXUMHUIECKHE XapaK-
MEpEHUsI COMPOTUBIICHHUS] MEMOPaHHO-3JIEK-
TEPUCTUKU
TPOJHOTO OJI0Ka
3. | TepMoanHaMUKa U KHHETHKA JIP3
3JIEKTPOXUMHYECKHX Tiporiec-| OmnpeneneHne N3MEHEHU TepMOIuHaAMUYe-
COB B DJICKTPOXUMHUYECKHUX |CKUX NAPAMETPOB IAIbBAHUYECKOTO JJIEMEHTA
reHepaTopax
4. | TpeOoBaHws, IPEIBSIBIISIC- JIP4
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TOIUTUBHOTO 3JIEMEHTA CTHK MEMOpPaHHO-3JIEKTPOJTHOTO OJI0KA TOTI-
JUBHOTO 3JICMEHTA C TIPOTOHIIPOBOIAIIICH
MeMOpaHoit

5. | TpeOoBaHus, IpeabsBIIsic- JIP5
MbI€ K OCHOBHBIM KOHCTPYK-
[IHOHHBIM YaCTAM SIUCHKH

TOIINIMBHOI'O 3JICMCHTA

N3yueHne OCHOBHBIX KOHCTPYKIIMOHHBIX Ya-
CTEH AYEUKHU TOILUIMBHOTO AJIEMEHTA U MPO-
1IECCOB, MpoTeKarmux B TO

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

2.3.3 IlpumepHasi TeMaTHKA KYPCOBBIX padoT
Kypcogas pabota He mpenycMOTpeHa y4eOHBIM TIJIAHOM.

2.4 IlepeyeHb y4eOHO-METOAMYECKOT0 00eceYeHus IJIs1 CAMOCTOATEIbHOH pPadoThl
00y4YaAOIIUXCS 10 TUCHHILINHE

No Bux CPC [lepeuenp yueOHO-METOINUECKOTO 06ecneqi>H1/m JIICLUIIIMHBI IO BBITTOJIHEHUIO
CaMOCTOSTEIILHOM paboTHI

1 2 3

1. |Odopmirenne nadboparopHbix [1. Meronuueckne peKOMEHIANNN K OPraHu3alMy ayANTOPHON 1 BHEAYJUTOPHOM

pabot (camocTOsITENBEHON) pabOTHl CTYAEHTOB: Meroiudeckue ykazanus / coct. T.II.

Cropoxenko, T.b. ITounnok, A.B. becmanos, H.B. Jlo3za. — Kpacuomap: Kyb6an-

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

2. |lloAroToBKa K yCTHOMY 1. Meroanueckue pEKOMEHAlNK K OpraHu3aluy ay JMTOPHON 1 BHEAy U~
OTIpocCy TOPHOH (CaMOCTOATENBbHOM) pabOTHI CTYyIEHTOB: METOANYECKHE YKa3aHUs /
coct. T.I1. Cropoxenxo, T.b. Ilounnok, A.B. becnanos, H.B. Jlo3a. — Kpac-
Hopxap: Kybanckuii roc. yu-1, 2018. 89 c.

2. Mewm6pannas snexrpoxumus / H. A. Kononenxo, O. A. Jlemuna, H. B.
Jloza, 11.B. ®@anuna, C.A. Hlkupckasa. Kpacnomgap: Kyb6auckuii roc. yH-T,
2017.-290c.

3. CoBpeMeHHbIE XUMMYECKHE MCTOYHUKH TOKa [ DJIEKTPOHHBIH pecypc]:
yuae0. mocodue / O. A. Kozanepos, A. B. Beenenckwuit. - 2-e u3z., crep. -
Cankr-IlerepOypr: Jlans, 2017. - 132 c. - https://e.lanbook.com/book/90858.

3.| IloaroroBska kK caMmOCTOs- 1. Meronuyeckue pexoMeHAaLMN K OPraHU3AMK ayAUTOPHOI U BHEAY1H-
TeNnbHOI paboTe TOPHOM (CaMOCTOSITEILHOM) PaOOThI CTYACHTOB: METOINYECKHE YKa3aHHs /
coct. T.I1. Cropoxenxo, T.b. Ilounnok, A.B. becnanos, H.B. Jlo3a. — Kpac-
Homap: Kybanckwuii roc. yH-T, 2018. 89 c.

2. Mewm6Opannas snextpoxumus / H. A. Konornenxko, O. A. Jlemuna, H. B.
Jloza, 11.B. ®anuna, C.A. Hlkupckasa. Kpacnomap: Kyb6anckuii roc. yH-T,
2017.-290c.

3. CoBpeMeHHble XMMHYECKHE HCTOYHHMKH TOKa [DJEKTPOHHBIH pecypcl:

yue0. mocobue / O. A. Kozanepos, A. B. Beenerckuid. - 2-¢ u3f., crep. - CaHKT-
[TetepOypr: Jlans, 2017. - 132 c. - https://e.Janbook.com/book/90858.

4. IToxroroska k 3a4eTy 1. Meroanueckue peKOMeHJaluu K OpraHu3alyy ayAUTOPHON U BHEay 11-
TOPHOH (CaMOCTOATENBbHON) pabOTHI CTYICHTOB: METOINYECKHE YKa3aHus /
coct. T.II. Cropoxenxo, T.b. Ilounnok, A.B. becnanos, H.B. Jlo3a. — Kpac-
Hopnap: Kybanckuii roc. yu-1, 2018. 89 c.

2.  Memb6pannas >nextpoxumus / H. A. Kononenxo, O. A. [lemuna, H. B.
Jloza, 11.B. ®ammna, C.A. Hlkupckas. Kpacnomap: KybaHckuii roc. yH-T,
2017.-290c.

3. CoBpeMeHHblE XUMHYECKHE MCTOYHMKHM TOKa [DIEKTPOHHBIH pecypc]:
yueb. mocobue / O. A. Kosanepos, A. B. BeeaeHckuit. - 2-¢ u3f., crep. - CaHKT-
[TetepOypr: Jlans, 2017. - 132 c. - https://e.Janbook.com/book/90858.

VY4eOHO-METOINYECKUE MaTepUalbl ISl CaMOCTOSITENIbHOM paboThl 00yYarolIMXCs W3
YKCJIa MHBAJIKUJIOB U JIAL C OTPAaHUYEHHBIMU BO3MOXKHOCTAMU 310p0oBbs (OB3) npenocrasistorces
B popMax, aJanTUPOBAHHBIX K OTPAHMYCHUSAM UX 3/J0POBbS U BOCHIPUSATHUS HH(DOpMAITUH:
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JU7st UL ¢ HapyIIeHUSIMH 3pSHUS:

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

— B (hopMe PIEKTPOHHOTO JOKYMEHTA,

— B (popme ayauodaiina,

— B mIeyaTHOM opMme Ha si3bike bpaiins.

JUnst a1 ¢ HapyIIEHUsIMH CITyXa:

— B IIe4aTHOU ¢opme,

— B (hopmMe 2IIEKTPOHHOT O TOKYMEHTA.

JIJist T ¢ HApyIIEHUSIMH OTIOPHO-JIBUTATEIBHOTO amapara:

— B meuaTHoi (opme,

— B popMe 3JIEKTPOHHOTO IOKYMEHTA,

— B popme ayaunodaiina.

JIaHHBII TIEpeYeHbh MOXKET OBITh KOHKPETH3UPOBAH B 3aBHCUMOCTH OT KOHTHHTEHTa 00y-
YAOLUXCS.

3. O6pa3oBaTe/ibHbIE TEXHOJOTHH, IPUMEHsieMble IPH 0CBOCHUH AUCHUILIUHBI (MO-
ayJist)

B xone u3y4yeHus QUCHUIUIMHBI MIPETyCMOTPEHO MCIIONb30BaHUE TEXHOJIOTUH MpoOIeM-
HOTO O0Yy4YeHUs, BHIIIOJIHEHUE CTYJEHTaMH JJAOOPaTOPHBIX padOT B MajbIX IPYINax, cCaMOCTOs-
TenbHast paboTa CTYACHTOB.

KoMmneTeHTHOCTHBIN MOAX0A B paMKax MpernojaBaHus AMCUUILIMHBI peanu3yercs B HC-
MOJIb30BAHNY MHTEPAKTUBHBIX TEXHOJIOTHI U aKTUBHBIX METOAOB (TIpobIeMHast IeKius, padoTa B
MaJIbIX TPYMIax) B COYETAaHUU C BHEAYAUTOPHON pabOTOM.

NudopmaninoHHble TEXHOIOTHUHU, PUMEHSIEMbIC TIPU U3YYCHUU JAUCUUTUINHBL: UCTIOIb30-
BaHUE€ MH(OPMALMOHHBIX PECYpPCOB, JOCTYIHBIX B MH()OPMALMOHHO-TEIEKOMMYHUKALIMOHHON
cetu MuTepHer.

AnantuBHble 00pa30BaTeNIbHbIE TEXHOJIOTUH, IPUMEHSEMBIE ITPU U3YUEHUN TUCIUILINHBI
— JUISL JIUL C OTPAaHUYEHHBIMU BO3MOKHOCTSAMM 370POBBS MIPEAYCMOTPEHA OPraHU3aLIUsI KOHCYJIIb-
TalUi C UCIIOJIb30BAHUEM AJIEKTPOHHON MOYTHI.

4. OueHovHbIE CPeACTBA IJISl TEKYIIEro KOHTPOJIS yCIeBaeMOCTH U MPOMEXKYTOY-
HOM aTTecTaluu

OreHOuUHBIE Cpe/ICTBA MPeAHA3HAYEHBI JI1 KOHTPOJISI U OLIEHKH 00pa30BaTeNbHbIX 10CTHU-
KEHUI 00y4aroImuxcsi, OCBOUBIIUX IPOrpaMMy yueOHON NUCHUIUIIMHBI « X UMUYECKHE UCTOUYHUKU
TOKa».

OneHoYyHbIE CpeCcTBA BKIIOYAET KOHTPOJIbHbIE MaTepUasbl ISl IPOBEACHHS TeKYIero
KOHTPOJIs1 B (hOpMeE BOIIPOCOB Il YCTHOTO OIPOCA, TECTOBBIX pabOT, KOHTPOJIbHBIX paboT, KOH-
TPOJIBHBIX BOIIPOCOB K JIAOOPATOPHBIM paboTaM, ¥ MPOMEKYTOYHOH aTTecTaluu B opme BoO-
IIPOCOB K 3a4eTy.

CTpyKTypa OlleHOYHBIX CPeICTB AJIsl TeKylleil U MPOMeKyTOYHOM aTTecTAlNu

Kon u HanmeHOBaHHE UH- HauMmeHoBaHME OLICHOYHOIO CPEICTBA
Ne Pe3ynbraThl 00y4eHus
JIUKaTopa . [IpomexyTouHas
n/m (B cooTBeTCTBUH C 1I. 1.4) Texymuii KOHTPOJIb
(B cooTBeTCTBUU C 11. 1.4) aTTecTalus
UTIK-5.1. Ocyiiects- | 3naer onekrponusie pe- | JlaGoparopHas paGora Bonpocul ona
JSIET TIOUCK HaquOf/i CYpPChI .,H 2}33]}1 JaHHBbIX Ycerabin OIIpocC noaeomogk‘uk‘
HAay4YHOHU MH(OPpMaALlUU _
M HaydHO-TeXHMUe- | PMat sauemy Ne 1-4,
1 CKOM MH(pOpMAITUH TIO v Y - l’; 13, 14 P
o MeeT OCyLIeCTBIATH Ho- | Jlaboparopras pabora
IpeIIokKeHHO Teme ym PATOPHas P onpocet O1A
UCK M TepBHYHYIO oOpa- | CamocTosTenbHas paboTa n0020MOGKU K
UIIK-5.2. Ocymects- 00TKy Hay4YHOH M Hay4dHO-
sauemy Ne 7, 8
TEeXHHYECKOH  mHpopma-




nsieT BLI60p u 06pa— LMK B 00JIACTH JIEKTPOXH-
OOTKYy Hay4yHOH WH
Hay4YHO-TEXHUYECKOMN
uHpopmaruu o
IPEITI0KEHHON TEME | TexHMUECKOi nHpopMa- | YCTHBIH orpoc

MHYECKOMN OHCPICTUKU

Baameer HaBbikamu 10- | JlaGoparopHas paborta Bonpocut ons
WCKa HaydyHOW W HaydHO- | CamoctosTenpHas padoTa 10020MOBKU K
sauemy Ne 3, 5,
LU B O0JIACTH AJIEKTPOXH- 6. 15

MHYECKOMN SHEPTeTHUKH,
BKITFOYask MEKIYHAPOIHBIC
0a3bl JaHHBIX

TumnoBbie KOHTPOJIbHBIC 3aJaHUA UJIN HHBIC MaTE€pHUaJIbl, HCOGXOI[I/IMLIC AJIsA OHEHKH

3HAHUI, yMeHMi, HABBIKOB U (MJ1M) ONBITA AeATEJbHOCTH, XapaAKTePU3YIOILIUX ITANbI ¢op-
MHPOBaHHUsI KOMIIETCHIIMH B Mpo1ecce 0CBOCHHUs 00pa30BaTe/IbHOM NPOrpaMMbl

Bonpocs! k yetHoMYy onpocy no Teme 1 «Ot BosibToBa €T0/102 K TONTUBHBIM 3J1€eMEHTAM.

f—

OO01ue NOHATHSA 00 JIEKTPOXMMHUYECKHX IEHEPATOPaX, MX KIACCH(PUKALMA»
Knaccudukanus XuMU4eCKUX HCTOYHUKOB TOKA MO MPUHLUITY PAOOTHI.

[TpumMepsl 3IEKTPOXUMHUYECKUX CUCTEM M TOKOOOpa3yIOLIUe MPOLECChl KaX/10i TPyIIbI
XUMUYECKUX UCTOYHHUKOB TOKA.

Knaccudpukanus XUT no akTUBHOMY BEUIECTBY OTPULIATENBHOIO (TIOJOKUTEIBHOIO)
anekTposa. Ilpumepsl 2IEKTPOXMMHUYECKHX CUCTEM M TOKOOOpa3yrolue MpOoLecchl Kax-
qoit rpynmnsl XUT.

OTnuuaroTcs U pa3psaHble PEaKIMU HA OTPULIATENBHBIX (ITOJI0KUTEIbHBIX) JIEKTPOIAX
B Ka)KJIOM TpyIIe HCTOYHUKOB TOKa?

Knaccudukanus 3meKTpoXUMHUYECKUX UCTOYHMKOB TOKA IO THITY MCIIOJIB3YEMOI'O JJIeK-
TpoauTa. [Ipumepsl AIEeKTPOXUMUYECKUX CUCTEM U TOKOOOPa3yroIIMe MPOLECChl Kax 101
IPYIIIBI HCTOYHUKOB TOKA.

DNEKTPOIbl XUMUYECKUX HCTOUHUKOB TOKa. HazHaueHue 100aBOK, BBOJUMBIX B 3JIEKTPO/I.
XapakTepuCTUKa OKUCIUTEIEH U BOCCTAHOBUTEIIEH, UCIIOIb3YEMbIX B HCTOYHUKAX TOKA,
UX OCHOBHBIE IIOKa3aTelIN.

TpeboBanus, MpeIbABIIEMBIE K JICKTPOJINTAM, UCIIOJIb3yEMbIX B UCTOYHUKAX TOKa. Buibl
JJEKTPOJIUTOB.

Bonpocs! k ycTHOMY onpocy no Teme 4 «TpedoBanus, mpeabsiBJisieMble K OCHOBHBIM KOH-

b

CTPYKIUOHHBIM YaCTHAM AYEHKH TOILIMBHOIO 3JIEMEHTAa»

TpeGoBanusi, MPEABABISIEMbIE K dJIEKTPOIUTY B TBEPIOMOIUMEPHOM KHCIOPOIHO-BOIO-
POIHOM TOIUITMBHOM 3JIEMEHTE.

TpeGoBanusi, mpeabsABIsieMble K OUMOISPHBIM IIACTHHAM B TBEPAOMOIUMEPHOM KHUCIIO-
POZIHO-BOJJOPOIHOM TOIUIMBHOM DJIEMEHTE.

TpeGoBanusi, mpeabsIBISEMbIE K JEKTPOJAaM B TBEPAOMOIMMEPHOM KHCIOPOIHO-BOAO-
POIHOM TOIUIMBHOM 3JIEMEHTE.

TpeGoBanusi, mpeAbsBIIEMble K MEMOpaHe B TBEPIOMOIUMEPHOM KHUCIOPOIHO-BOAOPO/I-
HOM TOIUIMBHOM 3JIEMEHTE.

Tumbl ra30BbIX KaHAJIOB Ha OUTONIAPHBIX MJIACTHHAX

TpeboBanus, MpenbABISIEMbIE K KaTAIUTHIECKOMY CJIOI B TBEPAOIOIMMEPHOM KHCIIO-
POIHO-BOIOPOITHOM TOIUIMBHOM 3JIEMEHTE.

J1i1s1 4ero ucnoabp3yrT MeMOpaHbl, MOAH(PHUIIMPOBAHHBIC HAHOYACTUIIAMH TUTATUHBI B HU3-
KOTEMIIepaTypHOM TBEPAONOIUMEPHOM TOILJIMBHOM 3JIEMEHTE?




8. TpeOGoBaHus, MpeabsBIsieMble K TOIUIMBY B TBEPAOMOIUMEPHOM KHCIIOPOAHO-BOJIOPOJI-
HOM TOIIJIMBHOM 3JICMCHTEC.

9. Yro o3Ha4aOT MpobeMbl "BOJHOTO MEHEKMEHTA" B TBEPAOMIOTMMEPHOM KUCIOPOIHO-
BOJOPOJHOM TOILNIMBHOM 3yeMenTe?

CamocrosiTesibHas padora no teme 2 «MMoHHbIE TIPOBOJIHUKH M UX JIEKTPOXUMHYECKHE Xa-
PAaKTePpUCTUKH»

Bapmunanr 1

1. TpeGoBaHusl, TPEABIBISIEMBIC K JICKTPOIUTY B TBEPIOMOJIMMEPHOM KHCIOPOTHO-BOJOPOTHOM

TOTTMBHOM DJICMEHTE.

2. 3anucath CXeMy KOHLIEHTPAIMOHHOIO rajlbBAHUYECKOT0 AJIEMEHTA (METall — [IMHK), 3alUcaTh

ypaBHEHUsI KaTOJHOTO M aHOJHOTO IpoLeccoB, paccunTaTh IJC Mpu KOHLIEHTPALUSIX KaTHOHOB

nmuaka 0,1 mois/n 1 0,2 MOJIB/I COOTBETCTBEHHO.

CamocTosiTesibHasi padoTa no Teme 3 «TepMoauHAMHIKA 3JIEKTPOXHMHYECKHX NMPOLECCOB B
3J1eKTPOXMMHYECKHX FeHepaTopax»

Bapmunanr 1
1. CocTaBbTe CXE€My rajJbBaHMUECKOTO JIEMEHTA U3 MAarHus ¥ CBUHIA, TOTPYKECHHBIX B PACTBOPHI
UX COJIEU C KOHLIEHTpAaLMel HOHOB:
[Mg?*] = 0,001 mons/n, [Pb**] = 1 mons/n. Hanummure ypaBHEHUs peakiyii, TIPOTEKAIONINX Ha
Karoje u anoze. Paccuuraiite cranaaptayto 2C 3Toro anemeHra.

2. Ha ocHOBaHUM CTaHJApTHBIX 3JIEKTPOAHBIX MOTEHIIMAIOB OINPEIeNUTe, KAaKOH U3 CieIyromuX
raJlbBAHUYECKUX 3JIEMEHTOB uMeeT Hauboubinyio DJ(C:

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

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

3. Breruncnure 3Ha4eHHE 3./1.C. TaJbBAHUYECKOT0 DJIEMEHTA:

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

HanwumuTe mpoieccsl Ha aHOJIE M KaTO/Ie, PEaKIMio, TEHEPUPYIOIIYIO TOK, M onpeaeanTe B Kk
SHEPIHI0 XUMUYECKON PEaKIluu, MPEBPAINAIOIIYIOCS B 3JICKTPUUCCKYIO.

KoHnTpoJibHBIE BONIPOCHI K JIA00pAaTOPHBIM padoTam

Jlabopamopnas paboma Nel

YTo Takoe XMMHYECKHE UCTOUYHUKHU TOKa?

HazoBute BUIbl XMMHUECKUX UCTOYHUKOB TOKA.

Yro Takoe akKyMyJIsATOPbI?

HazoBute pasHOBUIHOCTH aKKYyMYJISITOPOB

Omnumure MCTOJAUKAY U3MCPCHUS SJICKTPOAHBIX ITOTCHIUAJIOB I'aJIbBAHUYCCKUX 2JICMCHTOB

SNk

Jlabopamopnas paboma Ne2

f—

KakoBbI OCHOBHBIE COCTABIIAIOIINE MEMOPAHHO-IJIEKTPOAHOTO O110Ka?

Kakne MmeMOpaHbI HCIIONB3YIOT B TOTIMBHBIX DJIEMEHTAX ?

3. TpeGoBaHusi, mpeabsABIseMbIe K IEKTPOIUTY B TBEPAOMOIUMEPHOM KUCIOPOAHO-BOJIO-
POJIHOM TOIUITMBHOM DJIEMEHTE.

4. TpeboBaHus, mpeabsBIIEMbIe K MEMOpaHe B TBEPIONOTUMEPHOM KHCIOPOIHO-BOIOPOI-
HOM TOIUIMBHOM 3JIEMEHTE.

5. Jlns dyero MCmoib3yrOT MeMOpaHbl, MOAMU(PHUIIMPOBAHHBIE HAHOYACTUIAMH IUIATUHBI B

HU3KOTEMIIEPATyPHOM TBEPIONOIMMEPHOM TOIUIMBHOM 3JIEMEHTE?

N



Jlabopamopnas paboma Ne3

1. Ilpumepsl JIEKTPOXUMHUECKUX CUCTEM U TOKOOOPA3yOIUE IIPOLECChl KaXKA0M IPyIIbl XUMU-
YECKUX UCTOYHUKOB TOKA.

2. Knaccudukaumss XUT mo akTHBHOMY BEILECTBY OTPHULATEIBHOTO (TIOJIOKHUTEIBHOTO) 3JICK-
Tpoa. [IpuMepsl AIeKTPOXUMHYECKHX CHCTEM U TOKOOOpa3yIoIie MPOLecChl KaKI0i IpyIIbI
XUT.

3. OrnuyaroTcs IH pas3psiiHbIC PEaKIUU Ha OTPULATENBHBIX (ITOJIOKHUTENbHBIX) 3JEKTPOJAX B Kak-
JIOW TPyTIIe UCTOYHUKOB TOKa?

Jlabopamopnas paboma Ne4-5

1. TpeboBanusi, IpeabsIBIIsIEMbIe K OUTIONSAPHBIM IUIACTUHAM B TBEPIOOIMMEPHOM KHCIIOPOJIHO-
BOJIOPOJIHOM TOIJIMBHOM DJIEMEHTE.

2. TpeOoBanus, NpeaAbABISIEMbIC K IEKTPOAAM B TBEPAONOIMMEPHOM KHCIOPOIHO-BOAOPOIHOM
TOIUIMBHOM 3JIEMEHTE.

3. TpeGoBanus, npeabsBiIsieMble K MeMOpaHe B TBEPIOMOIUMEPHOM KHCIOPOAHO-BOIOPOJHOM
TOIUIMBHOM 3JIEMEHTE.

4. Twunsl Ta30BBIX KAHAJIOB HA OUMOJISPHBIX TIACTHHAX

5. TpeOoBanus, nmpeapaBisieMble K KaTATUTHYECKOMY CJIOIO B TBEPAOMOIMMEPHOM KHCIOPOIHO-
BOJIOPOJIHOM TOIJIMBHOM DJIEMEHTE.

6. Jli1st uero ucnonp3yroT MeMOpaHbl, MOAX(UIIMPOBAHHBIC HAHOYACTULIAMH IIJIATUHBI B HU3KOTEM-
NEPaTypHOM TBEPIOMOIMMEPHOM TOIIJIMBHOM DJIEMEHTE?

7. TpeboBanus, IpeAbSBISIEMbIE K TOIUIUBY B TBEPIOMOIMMEPHOM KHUCIOPOIHO-BOIOPOTHOM TOTI-
JIMBHOM 3JIEMEHTE.

3a4eTHO-IK3aMeHAIHOHHBIE MATEPHAJIBI /LI MPOMEKYTOUHOI aTTecTanuu (IK3aMeH/3a-
qer)
Cnucox 60npocog 0111 n0020moeKU K 3auemny

1. Knaccudukanus 31eKTpOXUMUYECKUX TEHEPATOPOB

2. OCHOBHBIE MMEKTPOXUMUUYECKHE MPOIECCHI B TOIJIUBHBIX 2JIEMEHTAX.

3. TepMoIMHAMMKa AJIEKTPOXUMUUYECKUX reHepaTopoB. PaBHoBecHbIe npouecchl, pacueT I/C u
SHTPOITUH.

4. DNEeKTpUYECKUE XapaKTEPUCTUKN HIIEKTPOXUMUYECKUX T€HEPATOPOB.

5. DIEeKTpOXUMUYECKasi KHHETHUKA U DJIEKTPOKATAIIU3.

6. MakpoKuHETHKA B OPUCTHIX d1ekTpoaax. Juddy3nonnas nonspusarms.

7. TonnMBHBIE 3JIEMEHTHI C HOH-TIOJIMMEPHBIMUA MeMOpaHaMu. DJIEKTpUUYECKasi MPOBOANMOCTD U
b dy3noHHAs] TPOHUIIAEMOCTh HOH-TIOTMMEPHBIX U THOPUAHBIX MEMOpaH.

8. BonpTaMiiepHbie XapakTEepUCTUKH U YKCIIa TIEPEHOCAa HOHHBIX MTPOBOIHUKOB. OCOOEHHOCTH
MEPEHOCAa HUOHOB U BOJBI B AJIEKTPOXUMHUECKUX TEHEPATOPAX C TBEPIABIM SJIEKTPOIUTOM.

9. TemioBBIE MPOLIECCHI B AJICKTPOXUMHUECKUX T€HEPATOPax TOKA.

10. KucnopoiH0-BO10pOIHBIE TOILIMBHBIE AJIEMEHTHI.

11. TomMBHBIE 3JIEMEHTHI C OCHOBHBIM U KUCIOTHBIM 3JIEKTPOIUTOM.

12. MeTauioKCUIHbBIE AIEKTPOXUMUYECKUE T€HEPATOPHI.

13. buoxuMuyecKkue TOIUTMBHBIC JJIEMEHTHI U APYTHUE AIbTEPHATHUBHBIC JIEKTPOXUMUYECKUE TeHE-
paTopbl

14. Cuctembl UTaHUS peareHTaMy U YJAJIICHHUE BOJIbI B 3JIEKTPOXUMHUYECKUX Te€HepaTopax.

15. DneKkTpoau3 BOJbI U AJIEKTPOXUMHUYECKasi KOHBEPCHS TOILIMBA.
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Kpurepun oueHuBaHus pe3yJbTATOB 00yYeHHs

Kputepunu onieHuBaHusI 110 3a4€ETy:

- OLICHKA «3a4YTEeHO»: CTY/EHT BJIa/IeeT TEOPETUYECKUMU 3HAHUSAMU I10 JAHHOMY paszeiy,
3HAET KJIACCH(PHUKAIMIO XUMUYECKUX MCTOYHHKOB TOKA MO PA3JIUYHBIM MPU3HAKAM, METOJIbI UC-
CJIEZIOBAHUS PA3PSIHBIX KPHUBBIX TOIUIMBHBIX 3JEMEHTOB, (U3UKO-XUMHUECKHUE OCOOCHHOCTH
meMmOpan a1 T3, 3HaeT TpeOoBaHus, MPEIbIBIAEMbIE K OCHOBHBIM KOHCTPYKIIHOHHBIM YacTAM
AYEUKH TOIUIMBHOTrO eMeHTa. CTyeHT JOMyCKaeT HEe3HAUYUTENIbHbIE OIIMOKH; CTYyIEHT yMEeT
NPaBUIBHO OOBSICHATH SKCIIEPUMEHTAJIbHBIC JAHHBIE C TPUMEHEHHEM TEOPETHUUYECKHUX MPEICTaB-
JICHUH.

- OLICHKA «He 3a4YTeHO0»: MaTepHhall HE YCBOEH WM YCBOEH YaCTUYHO, CTYJECHT HE 3HAET
CIOoCOOBbI MOJTyYeHHUsl U 00JIaCTH MPUMEHEHUSI HOHIIOINMEPOB, 3aTPYAHIETCS B ONMCAHUU UX PU-
3UKO-XMMHYECKHX CBOMCTB, 3aTPYIHAETCS IEPEUUCINTh METObI NCCIIEJOBAHUS CTPYKTYPhI HOH-
MOJINMEPOB.

OneHouHble cpeAcTBa A MHBAJIMOB U JIMI] C OTPAHUYEHHBIMUA BO3MOKHOCTSAMH 370PO-
Bbsl BBIOMPAIOTCS C YYETOM UX UHIUBUIAYATIbHBIX MCUXO(PHU3NUECKIX OCOOCHHOCTEH.

— Ipy He0OXOAMMOCTH UHBAIMIAM H JIULIAM C OTPaHUYEHHBIMU BO3MOKHOCTSIMH 37I0POBbSI
IIPEIOCTABIISAETCS OMOJHUTENBHOE BpEeMs JUIs TOATOTOBKH OTBETAa HA SK3aMEHE;

— IIpU MPOBEJICHUH NPOLEAYPHI OLICHUBAHUS PE3YIbTATOB 00yUEHHs] HHBAINIOB U JIULL C
OTpaHMYEHHBIMHU BO3MOXHOCTSIMHU 3/10POBbsI MPEAYCMATPUBAETCSA UCIIOIb30BAHUE TEXHUYECKUX
CpeACTB, HEOOXOIUMBIX UM B CBSI3U C UX UHAMBUIYATbHBIMH OCOOCHHOCTSIMU;

— IpU HEOOXOAUMOCTH JJIsi 00YHAIOIIKXCS C OTPAHUYEHHBIMH BO3MOKHOCTSMHU 370POBbSI
U MHBAJIMJOB IpOIlelypa OLIEHUBAHUS PE3yJbTaTOB OOyUYEHHs MO AUCLUIUIMHE MOXKET IMPOBO-
JUTHCSI B HECKOJIBKO 3TaIlOB.

[Tporenypa olieHUBaHMs pe3yJIbTATOB 00yUYEHUS MHBAJIUI0B U JIUII C OTPAHUYEHHBIMU BO3-
MO>KHOCTSIMH 3/I0POBBS I10 TUCLUILIMHE (MOIYIIIO) IPEyCMaTpPUBAET IpeIocTaBleHue nHdopma-
uH B hopMax, alanTUPOBAHHBIX K OIPAaHUUEHUSM UX 310POBbS U BOCIIPUATHS HHPOPMALIUU:

JUis U1 ¢ HapyLIeHUSIMU 3PEHUS:

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

— B (popMe 3JIEKTPOHHOT'O IOKYMEHTA.

JUnst a1 ¢ HapyIIEHUsIMU CiTyXa:

— B mIe4aTHOM opme,

— B (hopMe 2IIEKTPOHHOT O IOKYMEHTA.

JUis U1 ¢ HapyHIeHUsIMA OIIOPHO-JIBUTaTEIbHOTO anmnapara:

— B meuaTHoi (opme,

— B (popMe 3JIEKTPOHHOTO IOKYMEHTA.

JIaHHBIN TepeyeHb MOXKET ObITh KOHKPETU3UPOBAaH B 3aBUCUMOCTH OT KOHTUHIEHTa 00y-
YaroMIMUXCS.

S. IlepeyeHb OCHOBHOM U IONOJTHUTEIbHON Y4eOHOM JIUTepaTypbl, HEOOXO0AUMOM 151
OCBOEHUS TUCUMILIUHBI (MOTYJIs1)

5.1 YueOnasi iuteparypa:

1. MewmOpannas anekrpoxumus / H. A. Kononenko, O. A. Jlemuna, H. B. Jlo3a,
N.B. ®amuna, C.A. llIkupckas. Kpacnomap: Kybanckwii roc. yH-T, 2017. - 290 c.
2. CoBpeMeHHbIE XUMUYECKHE UICTOYHUKHU TOKA [ DJIEKTPOHHBIN pecypc] : yueb. mo-

cobue / O. A. Kozanepos, A. B. Beenenckuil. - 2-e usf., crep. - Cankr-IlerepOypr : Jlans, 2017.
- 132 c. - https://e.Janbook.com/book/90858.

3. CoBpeMeHHbIE AEKTpoXUMuUIeckre ucTouHuKH Toka / E. A. HiwxHukoBckuil. - Mockaa :
Pammorexnuka, 2015. - 294 c.
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5.2. [lepuoauyeckasi JJureparypa

1. Ycnexu XUMHU - POCCUMCKHIA HAy4YHBIH KypHaJ, MyOIUKYIOIUI 0030pHbIE CTaTbU 1O
aKTyaJbHBIM NPOOJIEMaM XUMHH U CMEXHBIX HayK.

2. MeMOpanbl 1 MeMOpaHHbIE TEXHOJIOTHU - POCCUHCKUI HAyUHBIN JKypHAJI, ITyOIHKYIO-
IIMHA CTaThU IO OCHOBHBIM IIPOOJEMaM IOIY4YEHUsI M UCCIIEI0BaHUs MEMOPaH M Pa3BUTHSI BaX-
HEHIIUX HampaBlIeHUN MEMOpPAHHBIX TEXHOJOTHI, B TOM YHCIIE ¥ BOJAOMOITOTOBKH.

3. Kypnan Gpu3n4eckoil XuMuu — OAMH U3 KPYIMHEUIIINX POCCUHUCKUX HAYUHBIX KYpPHAJIOB,
OTpa’KaIOIIMX OCHOBHBIC HANIPABJICHUS Pa3BUTHS XUMHHU, yOJIMKYIOMINUNA pabOThl, MOCBALIEHHbIE
aKTyaJIbHBIM OOLIMM BOIPOCaM XUMHUHU U MpobdiieMaM, BO3HUKAIOIIMM Ha CThIKE Pa3IMYHbIX pa3-
JIEJIOB XUMHH.

5.3. UuTepHeT-pecypchl, B TOM 4YHcje COBpeMeHHbIe NMpodeccnoHalbHble 0a3bl 1aH-
HBIX H HHPOPMALHMOHHBIE CIIPABOYHBIE CHCTEMBI
JIeKTPOHHO-0u0MoTeuHbIe cucTeMbl (IBC):
DBC «IOPAUT» https://urait.ru/
9BC «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAMH» www.biblioclub.ru
9BC «BOOK.ru» https://www.book.ru
9BC «ZNANIUM.COM» www.znanium.com
9bC «JIAHb» https://e.lanbook.com
IIpodeccnonaibublie 6a3bl JAHHBIX:
Web of Science (WoS) http://webofscience.com/
Scopus http://www.scopus.com/
ScienceDirect www.sciencedirect.com
Kypnans! nznarenscrsa Wiley https://onlinelibrary.wiley.com/
Hayunas anexkrponnas oubnuotexa (HOb) http://www.elibrary.ru/
6. IlomHOTEKCTOBBIE apXUBBI BEAYIINX 3aMaHBIX HAYYHBIX KypHaIoB Ha Poccuiickoi
mwiardopme HayuHbixX xKypHasioB HOMKOH http://archive.neicon.ru
7. HauuonanbHast 3JeKTpOHHAs OMOIMOTEKa (JOCTYI K DIEKTPOHHOH OubimoTeke Juc-
cepranuii Poccuiickoit rocynapcrBennoi oubnuoreku (PI'B) https://rusneb.ru/
8. DnekrtpoHHas komnekus Okchopackoro Poccuiickoro @ona
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 cBoOOHOTO 1OCTYyNA:
1. AmepukaHckas maTeHTHas 0a3a JaHHBIX http://www.uspto.gov/patft/
2. TlonHble TEKCTHI KaHAACKUX AuccepTaunii http:// www.nlc-bne.ca/thesescanada/
3. KwubepJlenmnnka (http://cyberleninka.ru/);
4. WudopmanmonHnas cucrema "EquHoe 0KHO TocTyna K 00pa3oBaTeIbHBIM pecypcam’
http://window.edu.ru/
CoOcTBeHHBIE 3JIeKTPOHHBIE 00pa3oBaTe/bHbIe H HH(POPMALMOHHBIE PeCYPChI
KyoI'Y:
1. Cpena MoayapHOTO qUHAMHYECKOro oOydenus http://moodle.kubsu.ru
2. baza y4eOHBIX IUTaHOB, y4€OHO-METOINIECKUX KOMIUIEKCOB, ITyOIHKaIHiA U KOH(e-
pennuii http://mschool.kubsu.ru/
3. bubnmorexa nHOOPMAIIMOHHBIX pecypcoB Kadeapsl HHPOPMAITMOHHBIX 00pa3oBa-
TEJbHBIX TexHoJIoTHi http://mschool.kubsu.ru;
4. DnexkrpoHHbIN apxuB HoKymMeHTOB KyOI'Y http://docspace.kubsu.ru/

Sk =
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6. MeToanueckue yKazaHus 1J1s1 00y4aOUIUXCSI 110 OCBOEHHU IO T CHUTIIHHBI (MOTYJIs1)

YcnemnHoe OCBOCHHE TUCHUILIMHBI «JJIEKTPOXUMHUYECKAs YHEPreTHKa» MPeIoiaract
AaKTHBHOE, TBOPUECKOE YYacTHUE CTYJIEHTA ITyTEM IIaHOMEPHOH, MOBCEAHEBHON paOOTHI.

IIpy NOATrOTOBKE K JIEKIMOHHOMY 3aHATHUIO CTYJIEHTaM PEKOMEHIYETCSI:

1) mpocmoOTpeTh 3amucu NOPEeAbIAyUIEHd JIEKIMA M BOCCTAHOBUTH B IAMSTH paHEE
U3Y4YEHHBII MaTepUall;

2) 0eryio MpOCMOTPETh MaTepuai MPEACTOSIIEH JEKIUH, C IEJbI0 JIYUIIero YCBOCHHS
HOBOTI'0 MaTepHala;

3) caMOCTOSTEeNIbHO MPOPadOTaTh OTJENbHbIE (PArMEHTHI TEMbl IPOLUION JIEKIIUH, €CIIU
3TO HEOOXOMMO.

[Ipu KOHCTIEKTUPOBAHUY JIEKLIIHOHHOTO MaTepralia CTyICHTaM HyKHO CTPEMHUTHCS KpPaTKoO,
CXEMaTH4YHO, MOCJIEJOBATENIbHO M JIOTUYHO (PUKCUPOBATH OCHOBHBIE IIOJIOKEHUS, BBIBOJIBI,
0000611eHNs 1 HOPMYTUPOBKH, HE TIBITASICH 3aITMCATh BECh MPEIOAaBaeMbIil MaTEpHAIT JOCIOBHO.

ITpy 1OArOTOBKE K 1a00pPaTOPHOMY 3aHITHIO PEKOMEH/IyeTCs:

1) BHUMAaTENbHO H3YYUTh MaTepHall MpeAcTosAllel padoThl M COCTaBUThH IJIaH €€
BBITIOJIHEHHS;

2) ylenauTh MOBBIIIEHHOE BHUMAHHUE SKCIIEPUMEHTAIBHBIM OCOOEHHOCTSAM IpeICTOosIIen
paboThI (MCTIONB3YEMBIM peaKTUBaM U 000PYIOBAHUIO, a TAKXKe TEXHUKE PaOOThI C HUMH);

Boinonusate nabopaTopHyio paboTy HEOOXOAMMO akKKypaTHO U IIOCJIEIOBATENIbHO,
OTpa’kasi BCE €€ OCHOBHBIE JTamlbl B J1A0OpPAaTOPHOM >KypHaie. [l ycCHemrHod 3aIiuThl
nabopaTopHO pabOTH HEOOXOAUMO TIIATEIHLHO U3YYHUTh JIEKIIMOHHBIN U, €CITA 3TO HEOOXOIUMO,
JIOTIOJTHUTEIIBHBIN TEOPETUYECKUH MaTepuan 1Mo TeMe paboThl, a TaKXKe MPAaBUIBHO 3alOIHUTh
1a00paTOpHBI XypHail, CAelaB BCE HEOOXOAMMBbIE pacueTbl U CHOPMYIHUPOBAB BBIBOJABI IO
Ipo/ieTaHHOM padorTe.

Brimonnenue madbopatopHbix padboT

JlaGopaTopHble pabOTHI BBIOJHAIOTCS 00yYarOIMMUCS B MajblX rpynmnax (00br4Ho 2-3
yesoBeka). B Hadarne Kypca MpoBOAUTCS MHCTPYKTAX MO TEXHUKE O€30MaCHOCTH padOTHl B XUMH-
4ecKoil 1abopaTropuu U cocTaisieTcsl rpaduK BBITIOJHEHUS JJAOOPAaTOPHBIX paboT. BeinosnHneHue
nmabopaTopHOM PabOThI BKIIOUAET B CE0S CIIEIYIONINE ITAIbI:

1) NOAroTOBUTENBHBIM 3Tal (CaMOCTOATENbHAS paboTa CTYJCHTOB);

2) nosy4eHue 10IMycKa K BHIITOJHEHHUIO SKCIIEpUMEHTAIbHOIN YacTu 1abopaTopHO paboThI
(koHTaKTHas paboTa C MpernoaaBaTesieM KakJ0i MaJloi rpymIibl);

3) BBIMOJTHEHUE IKCIIEPUMEHTAIBHON YacTH Ja00paTOPHON pabOTHI MO KOHTPOJIEM Ipe-
10/1aBaTes;

4) aHaJINM3 MOTYYEHHBIX PE3YyJIbTaTOB, ((OPMYJINPOBKA BHIBOJA U MOJATOTOBKA K 3aIUTE JIa-
OopaTtopHOi paboOTHl (MOXKET BBIOJHATHCS KaK CaMOCTOATEIbHas paboTa CTyJeHTa JoMa, WU
1101 KOHTPOJIEM IIPETIOAAaBaTENsl B TEUEHHE BPEMEHH, BBIJEIEHHOT0 Ha J1a00paTOpHbIE pabOThI UK
B XOJIe MHON KOHTAaKTHOW pabOTHI C MpernojaBaTesieM);

5) 3amuTa 1abopaTopHOI pabOTHl (KOHTAKTHASI PaboTa C TPEIo aBaTesIeM).

[Tocrne BBIMOMHEHUS BCEX 3THUX 3TAIOB JIa0opaTOpHas padoTa CUUTACTCS BBIMOJTHEHHOM.

IToaroroBUTEIBLHBIH 3TAI

[lepen 3ansTreM 00y4aroMMcs HEOOXOAMMO MOATOTOBUTCS K BBIMOJIHEHHUIO TabopaTop-
HOM pa0boThl. TeopeTnueckasi oAroTOBKa HEOOX0AMMA AJIsl MPOBEACHUS IKCIIEPUMEHTA U JOJDKHA
MPOBOAMUTHCA O0YYAIONIMMHUCS B TIOPSAKE CAMOCTOSTENIbHON padoThl. Ee cnexyeT HaunHATh BHU-
MaTeJIbHBIM Pa300poM PYKOBOJICTBA K J1abopaTopHOii padore. TeopeTndyeckast HOAroTOBKA 3aBEp-
[IaeTCs MPEIBAPUTEILHBIM COCTABICHUEM OTUETA B JIAOOPATOPHOM KYPHAJIE CO CIEAYIOLIUM TI0-
PAIKOM 3alucen:

Hazpanue paboThl.

Lens paboTsl.

ObopynoBanue.
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Xon paboThl, KOTOPBIH B TOM YHCJIE BKJIIOUYAET PUCYHKH, CXEMbI, Ta0JIULIbI, OCHOBHBIE (POp-
MYJIBL IJIs1 OTIpE/ICTICHUs BEJIMYMH, a TaKXKe pacdeTHbIe (OPMYJIbI sl ONPEAETICHUS TOTPEIIHO-
CTeH U3MepsSIeMbIX BETUUHH.

ITosryyeHnne 10nycKa K BHIIOJHEHHUIO IKCIIEPUMEHTAJIbHON YacTH J1a00paTopHOil
padoThI

[Tpuctynas k nmaboparopHbM paboTaM, HEOOXOAUMO HOJIYYHUTh Yy JabopaHTa MpUOOPHI,
TpeOyemble Jisl BBIMOIHEHHs paboThl. Pa3o0parbes B Ha3HaYSCHUHM MAaTepUAIOB, XUMUYECKOH I0-
CyJbl, IPUOOPOB U MPHUHAIIICKHOCTEH B COOTBETCTBUH C MX TEXHUUECKUMH JaHHBIMU. [lomyuuTs
JIOITYCK K BBITIOJIHEHUIO Ta00paTOpHOH paboThl y mpernoaaBatelis. JJomyck cTyIeHTHI MOTydaloT B
pe3yJbTare YCTHOTO ONpoca IMPEroAaBaTesieM O MOPSJIKE BBIIOJHEHUS 3KCIIEPUMEHTa, Mpedy-
CMOTPEHHOTO JTaHHOM 1ab0paTopHOil pabOTOM.

BoinosiHeHHe IKCIIEPUMEHTAJIBHOM YacTH J1a00paTOPHOI padoThbl MO KOHTPOJIEM
npenoaaBaTeis

3arem oOyuyaronMecs: BBIIOJIHIIOT AKCIEPUMEHTAIBHBIA 3Tal J1adopaTopHOi paboTHI, B
X07Ie KOTOPOTO 3aIHCHIBAIOTCS BCE M3MEPEHHBIC BEIMYMHBI C 0053aTEIbHBIM YKa3aHUEM HX pa3-
MEpHOCTH B JabopaTopHblil KypHai. He 1onyckaercss HCno/ib30BaHHe YePHOBHUKOB /IS 3a-
MUCH IKCMEPUMEHTAIBHBIX JAHHBIX, 3aMUCh KAPAHIAIIOM U HHbIE CIIOCO0ObI, 1aI0IHe BO3-
MO’KHOCTh KOPPEKTHPOBKH MOJIyYeHHBIX pe3y/bTaToB. B ciiyuae, eciiu B METOAMYECKUX yKa-
3aHUAX K Jab0opaTopHOU paboTe MpeIoKEHbI TaOJUIIBI WIIM MIA0JIOH IS 3alMCH SKCTICPUMEH-
TAJIbHBIX JaHHBIX, TO 3AMOJHAIOTCS 3TH TaOIUIBI WK 11a0JI0H. B MHOM ciyyae 3anuch SKCepu-
MEHTAJIBHBIX JAHHBIX JIENACTCS CTYJCHTOM B IPOU3BOJIBHOM (hopme.

ITo oxOHYaHUU BBIMOJHEHMS SKCIEPUMEHTA CTYAEHTHI JOJDKHBI IPUBECTU CBOE pabouee
MECTO B MOPSZIOK M BBIMBITH HCIONB3yEMYI0 XUMUYECKYI0 rocyay. Ilocie atoro pabouee mecto
C/1aeTCsl MPEero1aBaTeNo UK Ja0OpaHTy U B TaOOpaTOPHBIN KypHAJ CTY/IEHTa CTABUTCSI OTMETKA
0 BBITTOJIHEHUH AKCIEPUMEHTAIBHON YacTh JIaOOpaTOpHOU pabOThI C 00s3aTEIbHBIM yKa3aHUEM
JIaThl €€ BBIOJHEHMUS.

AHAJIN3 MOJy4eHHBbIX Pe3yJIbTATOB U (OPMYJIMPOBKA BHIBO0B

MoeT BBIIOJHATHCSA KaK CaMOCTOsITeIbHAs paboTa CTyIeHTa JOMa, MIIM T0J] KOHTPOJIEM
Ipero/iaBaTessl B TeUCHHE BPEMEHH, BBIJICIICHHOTO HA JIAOOpAaTOpHBIE pabOTHI MM B XOJI€ MHOU
KOHTaKTHOM pa®oThl ¢ mpenoaaBaTeneM. CTyA€HThI JOKHBI BBIIOJIHUTH BCE HEOOXOAUMBIE pac-
YEThI COTJIACHO METOJMYECKUM YKa3aHUsM K BBIMOJHEHUIO JabopaTopHbIX pabot. B maboparop-
HOM KypHaJjie IPUBOATCSA BCe HEOOXOIUMbIE PAacyeThl C yKa3aHUEM Pa3MEPHOCTEH MOTyueHHBIX
BEJIMYHH, a TAKKe BCE TpadUKU U PUCYHKH B COOTBETCTBHHU C TPEOOBaHUS JIAOOPATOPHOTO MPAK-
TUKyMa.

B cirydae, eciiu B Xo1€ 1ab0opaTopHOi pabOThI UMEET MECTO MPOTEKAHNE XUMHYECKUX pe-
aKIui, Bce OHM JOJKHBI ObITh 3alIMCAHbI B JJAOOPATOPHOM >KypHaJle B MOJIEKYJIIPHOM, ITOJTHOM
MOHHOM U COKPAIIEeHHOM HOHHOM BHJIE.

Jlanee Ha OCHOBAHHH TMOJYYEHHBIX PE3YNbTATOB CTYACHTHI NOJKHBI CHOPMYITHPOBATH U
3anMcaTh BBIBOJ, KOTOPBIH JTOJKEH OBITH COTJIACOBAH C 3asiBICHHBIMHU LESIMH W/WIIN 33a4aMu
nabopaTtopHoit paboThl. BeIBOI 10KEH copepkaTh HEOOXOIUMYIO KOTUYECTBEHHYI0 HH(OpMa-
IHIO.

[Tpu moAroToBKeE K 3a1uTe 1a00paTopHOi paboThl HEOOXOIUMO OTBETUTH HA TIPETIOKEH-
HbIE KOHTPOJIbHBIE BOMPOCHI, KOTOPbIE UMEIOTCS MOCie Kaxa0i JadoparopHoi padotel. Ocoboe
BHHUMaHHUE B XOJI¢ TEOPETUUECKON MOATOTOBKH JIOIKHO OBITh OOpaIlleHO HA MOHUMaHHUEe (PU3nude-
CKOM CYIIHOCTH Ipoiiecca(oB) U3IyHJarouuXcs B Xo/1e paboThl. {151 caMOKOHTPOJIS B KX I0H pa-
00Te MpUBEACHBI KOHTPOJIbHBIE BOMPOCHI, HA KOTOPbIe 00y4Jaromuiics 00s3aH 1aTh YeTKUE, mpa-
BUJIBHBIC OTBETHI.

3ammuTa 1260paTopHO padoThI

3amuTa 1a00paTOPHBIX PabOT MPOUCXOANUT B BUJIC COOCCEIOBAHMSI C TIPEIIOIaBATEIEM TI0
nabopatopHoil paboTe ¢ 00s3aTeTbHOM MPOBEPKOI MpernogaBaTesieM J1abopaTOPHOTO KypHaa
cryaenra. [y ycrieniHoi 3amuThl 1a00paTopHOi paboThI CTYIEHT JOIDKEH MPEJOCTaBUTh J1a00-
paToOpHBI KypHaJ, 0POPMIICHHBII B COOTBETCTBUH C YCTAHOBICHHBIMH TPEOOBaHUSIMU, BKIIIOUAs
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HaJIMYue OTMETKH O BBIIOJIHEHUHU SKCIIEPUMEHTANIbHOM yacTu paboThl. B Xxoae ycTHOI Oecenbl ¢
IpernoiaBaTeseM CTYJIEHT JO/DKEH MPOJEMOHCTPUPOBATH 3HAHME IeNiel U 3a/1a4 BBINOJIHEHHOU
paboThl, 3aKOHOB, KOTOPBIE JIe)KAaT B OCHOBE HA0JI0/Ia€MBIX B X0J1¢ paOOThI SBJIEHUH, IPOAEMOH-
CTPUPOBATh YMEHUE aHATU3UPOBATH MOTYYCHHYIO HH(OPMAIIMIO U JIeIaTh Ha €€ OCHOBE BBIBO/IBL.
B stom citydae B 1a0opaTopHOM *KypHalle Ha COOTBETCTBYIOLIEH paboTe CTaBUTCSA MOMETKA «3a-
YTEHO», POCIHUCH MPENOJaBaTelis, MPUHSBILIEro padoTy, U Aarta 3amuThl padboTsl. [locie aToro na-
OopaTopHasi paboTa CYMTACTCs BHIMOJHEHHOM. JlomyckaeTcs 3amuTa 1ab0opaTopHbIX paboT MHIAM-
BUAYQJIBHO WJIM B COCTaBE MAJIBIX TPYI OOYYaAIOLINXCs, COBMECTHO BBIMOIHABIINX JIAHHYIO pa-
oory.

CamocrosarenbHas paboTa Hapsay € ayJAWTOPHOM MPEJICTAaBISET OJHY M3 BaXKHEUIIMX
dbopm yuebHOTO TIporiecca. CamocTosaTenbHast paboTa — ATO TUTaHUpyeMasi paboTa CTYJEHTOB,
BBITIOJIHSIEMAsT MO 33JaHUI0 M MPU METOAWYECKOM PYKOBOJCTBE MperojaBaTelnsi, HO 0e3 ero
HerocpeAcTBeHHoro yvactusi. CaMmocrosiTenbHas pabdoTa MpenHa3HayeHa HE TOJBKO  JUIS
OBJIQ/ICHUS TIPEACTABICHHON TUCIMIUIMHOM, HO U 11 (POPMUPOBAHMS HABBIKOB pabOTHI BOOOIIIE,
B yueOHOM, Hay4HOH, MpPOPEecCCHOHANbHON AEATEIbHOCTH, CIIOCOOHOCTH MPHUHMMATh Ha cels
OTBETCTBEHHOCTb, CAMOCTOSITEIILHO PEIIaTh BO3HUKAIOUIUE MPOOJIEMbl, HAXOAUTh MPaBUIbHBIE
pEIIeHus H T.JI.

B ocBoeHnU AUCHUIUIMHBI MHBAIUMIAMH U JIUIAMU C OTPAHUYEHHBIMU BO3MOKHOCTSIMH
3I0pOBBsI OOJIBIIOE 3HAYEHHWE WMMEET WHIMBHIyajdbHas ydeOHas pabora (KOHCYJIbTAIlH) —
JIOTIOJTHUTENIbHOE Pa3biCHEHHE YydeOHOro Matepuana. MHAuMBHUIyanbHblE KOHCYJIbTAllUU 1O
NPEIMETy SBIISIOTCS BaXHBIM (DaKTOPOM, CIOCOOCTBYIONIMM WHIMBHyaTH3allMd OOyUSHUS W
YCTAHOBJICHUIO BOCIMTATEIBHOIO KOHTAaKTa MEXKIy MpernojaBaTeieM U  00y4arolumcs
WHBAIUIOM HITH JIUIIOM C OTPAHUYCHHBIMHA BO3MOXXHOCTSIMH 3/I0POBBSI.

7. MaTepuajibHO-TeXHUYECKOe olecriedeHne 1Mo JUCHUNInHe (MOayJa10)

Jlist mpoBeIeHU s JIEKIIMOHHBIX 3aHATHH UCIOIb3YETCsl MyJIbTUMEIUIHBIN TPOEKTOP U HO-
yTOyK. JlabopaTopHble 3aHATUS MPOBOJSATCS B XUMUYECKOH JIaDopaTOpUH, CHAOKEHHOM Kak 00-
11e1a00paTOpHbIM (XMMHUYECKasi TIOCY/1a, PEaKTUBBI), TaK M CIIELUAIN3UPOBAHHBIM 000pY10Ba-
HUEM, HEOOXOAUMBIM JIJIsl TPOBEICHUSI OTJEIHHOM Ta00PaTOPHON PabOTHI.

HaumMenoBanue crienaabHbBIX I10-
MEIEHUN

OCHAIIEHHOCTH CIIEIUAIbHBIX I10-
MEIEHUN

HepequL JIMOCH3UOHHOTO IIPO-
rpaMMHOI0 obecrieyeHust

Y4eOHbIe ayTUTOPHH IS IPOBEIC-
HHUS 3aHSATHH JIEKIIMOHHOTO THIIA

Mebenb: yaeOHas MmeOeib
TexHuveckue cpeacTBa 00ydeHHs:
9KpaH, IPOEKTOP, KOMIBIOTEP

Microsoft Windows;
Microsoft Office

Y4eOHbIe ayTUTOPHH IS IPOBEIC-
HUS TPYIIOBBIX M MHAWBUY aJTbHBIX
KOHCYJIbTallUi, TEKYIIETO KOHTPOJISI
Y IPOMEKYTOUHOM aTTECTAINH

Mebenb: yaeOHass MmeOeib
Texunueckue cpeicTBa 00yUCHUsL:
9KpaH, NPOEKTOP, KOMIIbIOTEP

Microsoft Windows;
Microsoft Office

YyeOHble ayAUTOpUN JIsl TIPOBEIe-
HUSL J1a0OpaTOpHBIX paboT (aym.
345C u 139C)

MeoGenb: yuebHas mebenb
TexHuueckue cpeacTBa 00yUCHUsL:
MEePEHOCHOE MYJIbTUMEANHHOE 000-
pynoBaHue (HOyTOyK, TPOEKTOP)
OO6opynoBanue: criennagIn3upOBaH-
Has gaboparopHas MeOenb (CTOIH,
CTyINbsI, MKa(Qbl JIsI PEAKTHBOB U
o0opynoBanus, BBITSKHBIC
mKadsl), CPEACTBa MOXKAPHOU Oe3-
OTIAaCHOCTH U OKa3aHMs TEepBOI Me-
JULUHCKOM TTOMOIIM, XHUMHYECKast
nocyaa u 000pyJaoBaHUE, CYIIUIb-
HBIN mkad, MOTEHI[OCTAT
AUTOLAB PGSTAT302 — 1 mir,

Microsoft Windows;
Microsoft Office
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reHepaTop BojJOpoja Jaboparop-
HBIM — | 1T, BaHHA yJIBTPa3ByKOBast
nabopaTopHas— | mT, sueiika st
UCIIBITAaHUST MEMOpPaHHO-3JICKTPO/I-
HBIX OJ0KOB — 1 mT, Beckl Jabopa-
TOpHBIE — | IUT, BECHl aHAJIMTHYE-
CKHE — 2 IIT, TEPMOCTAT BO3/LyIIHbIN
— 1 mr, T1IK-3 mr., XumMuueckue pe-
AKTHBBL.

Jliis camocTosITeNbHOM paboThl 00yYaIOIIKUXCS MPEAYCMOTPEHBI TOMEIEHHUsI, YKOMILICK-
TOBAHHBIE CIICIIUATU3UPOBAHHON MeOEIIbI0, OCHAIIEHHbIE KOMIIBIOTEPHON TEXHUKOM C BO3MOXKHO-
CTBIO MOJIKJIIOUEHUS K ceTH «MHTepHeT» 1 o0ecrieueHueM I0CTyIIa B AIEKTPOHHYIO HH(pOpMaIH-

OHHO-00pa30BaTENbHYIO CPEly YHUBEPCHUTETA.

HanmenoBanue moMenieHui JIJist
CaMOCTOSITEIBHON paboThI 00yUaro-

OcCHaIEeHHOCTh TOMEICHUH I
CaMOCTOSATENIFHON paboTHI 00yUaro-

IlepeueHb IMLIEH3MOHHOTO IIPO-
IPaMMHOTO OOeCTIeUeHUs

TEXHHUKA C OAKIIOYECHHEM K HH(OP-
MalMOHHO-KOMMYHHUKAIIHOHHO
cetn «MHTepHET» W IOCTYIIOM B
AIEKTPOHHYIO0 HH(POPMAIIMOHHO-00-
paszoBatenpHyl0 cpeny oOpa3oBa-
TEJIbHOW OpraHu3anuu, BeO-Ka-
Mepbl, KOMMYHHKAaIlHOHHOE 000pY-
JIOBaHKE, 00ECIEeYNBAIONICE JOCTYII
K CETU HHTEpHET (IPOBOJHOE CO-
eJIMHeHNE W OECTPOBOTHOE COEIU-
HeHMe 1o TexHooruu Wi-Fi)

HIMXCS HIMXCSI
ITomemenne mist camocTosiTenbHONM | Mebenb: yaeOHas mebens Microsoft Windows;
pabotsr oOyuaronuxcs (unTtanpHbIN | Kommmekr — cnenmanmsupoBanHO# | Microsoft Office
3ai HayuHo#t 6uOnmoTexu) MeOeNn: KOMITBIOTEPHBIE CTOJIBI

O6opynoBanue: KOMITBIOTEpHAs

TTomerenue st caMOCTOSTEILHOM

400c,

paboThl  0OydJaroUIuXCcs

401c, 431c, 329¢)

Mebenb: yaeOHass MmeOeib
Kommnexkt  cnenuann3upoBaHHON
MeOeIH: KOMIIBIOTEPHBIE CTOJIBI
ObopynoBanue: KOMIBIOTepHAs
TEXHHUKa C OKITF0UYeHIEeM K HHpOp-
MaIMOHHO-KOMMYHHKAIIMOHHOM
cetn «MHTepHeT» M JOCTYIIOM B
AJICKTPOHHYIO HH(POPMAIHOHHO-00-
pa3oBaTelbHYI0 cpeny o0pa3oBa-
TEJIbHOW  OpraHu3anuu, BeO-Ka-
Mepbl, KOMMYHHKAaIlHOHHOE 000pY-
JIOBaHUE, 00ECIICYHBAIOIICE JOCTYI
K CETH HHTEpHET (IIPOBOIHOE CO-
eMHEHNEe W OSCIpPOBOJHOE COCNIH-
HeHwue 1o TexHosoruu Wi-Fi)

Microsoft Windows;
Microsoft Office
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