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1 Heau u 3a7a4u M3y4YeHUs TUCUMILIAHBI (MOTYJIs1)

1.1 Iles1b 0CBOEHHA TUCHUILIHHDI
[{eas oCBOCHUS TUCITUTIIIMHBI « XMMHYECKHUE NCTOYHUKU TOKa» COCTOUT B (JOPMUPOBAHUU Y CTY-
JIEHTOB 3HaHUN 00 OCHOBHBIX BHIAX JEKTPOXMMHUECKUX HCTOYHHKOB TOKA U MIpoIieccax, mpoTe-
KAOIIUX B 3JICKTPOXUMHUCCKUX HAKOIUTEIISAX SHEPTUH, BKIFOYAsl TOTUIMBHBIC 3JICMCHTHI

1.2 3apayu AMCHUILIMHBI

B 3amaun yuyeOHOU TUCIUTIIHHBI « X UMHYECKUE UCTOYHUKH TOKa» BXOJIUT:

- 03HAKOMUTb C OCHOBHBIMU BUJIaMH 3JIEKTPOXUMHUYECKUX UCTOYHUKOB TOKA M C OCHOBHBIMH KOH-
CTPYKLIMOHHBIMU YaCTAMM SYEHKHU TOTUIMBHOIO 3JIEMEHTA;

- OBJIAJICTh 3HAHUEM IIPOIECCOB, MPOTEKAIOITUX MPH pabOTE TOIUIUBHBIX AIEMEHTOB, SJIEKTPOXH-
MHUUYECKUX T€HEPATOPOB;

- HAY4YUTh MPOBEICHHUIO DJICKTPOXUMHUYECKUX HU3MEPEHUU B DJIEKTPOXHUMHUYECKUX HCTOYHUKAX
TOKa C UCITOJIb30BAaHUEM COBPEMEHHBIX TEXHUUECKUX CPEACTB.

1.3 MecTo AuCHMILVINHBI B CTPYKTYpe 00pa30BaTeIbHON NPOrpaMMbl

JucuumnnrHa «XUMHUYECKHe UCTOYHUKU TOKa» OTHOCHUTCS K 4acTu, GOPMHUPYEMOM y4aCTHUKAMU
oOpa3zoBaTenbHbIX OTHOIIeHUH brnoka 1 "/lucuumamuel (Moxynu)" pabodero yyeOHOro IaHa
nporpaMMbl  OakanaBpuata npopuib «@Pu3nueckas XUMHUS» [0 HAlpaBIEHUIO IHOArOTOBKH
04.03.01 Xumusa. B pamkax JaHHOM TUCHMIUIMHBL y CTYJCHTOB ()OPMHUPYIOT 3HAHUS, YMEHUS U
HaBBIKH, KOTOpPbIE OyAyT 3aKpEIUIEHBl B X0/1€ MPOXOKACHUS MPOU3BOJCTBEHHON MPAKTUKH, YTO
oOecrieunT POpMUPOBAHUE KOMIIETCHIIUN, HEOOXOIUMBIX JIUIs YCHEIIHOW HayYHO-HCCIIeI0BATEb-
CKOM JeATeNbHOCTH BBIITYCKHUKOB. B cOOTBETCTBMM ¢ pabouuM y4eOHBIM IJIAHOM JUCLMIIIMHA
u3ydaercs Ha 4 kypce. Bux npomMe)xxyToOuHOM aTTecTaluu: 3a4eT.

1.4 TpeGoBaHusA K pe3yJIbTATAM OCBOCHHS CONEPKAHUS TN CHUNITUHBI

N3yuenue manHOW ydeOHON MUCUMIUIMHBI HANpaBiIeHO Ha (OPMHpPOBAHHE y OO0ydUaro-
UXCA CIACAYIOINX KOMHGTGHHHﬁI

KOZ[ 1 HAMMCHOBAHUC I/IH,HI/IKE[TOI)E[>|< Pe3yJ’ILTaTLI 06y‘I€HI/IH 10 JTUCLHUIIIMHE

ITK-5 criocoGeH ocyIecTBIATh MOUCK U NEPBUYHYI0 00pa0OTKy HAyYHOW M HAyYHO-TEXHHYECKOW MH(pOpMALMN
10 IPEIJI0KCHHOU TEME

NIIK-5.1. OcylIecTBIIseT MOUCK HAYYHOM | 3HAET JJICKTPOHHBIC PECYPCHI 1 0a3bl JaHHBIX HAYYHOH HH-

¥ HAYYHO-TEXHHYCCKOH MHbOpMarmy mo |- opMauni
NPeIUIOKEHHO TeMe ‘YMeeT oCyIIeCTBIATE MOUCK M TIEPBUYHYIO 00pabOTKY Hayd-

HOM M HAYyYHO-TEXHUYECKOM MHPOPMALIUK B 00JIACTH XHUMHU-
MIIK-5.2. OcymiecTBasieT BEIOOP M 00PA- | yockix HCTOUHIKOB TOKA.
OOTKy Hay4HOM M HAay4YHO-TEXHMYECKOH | Baageer HaBbIkaMu MOHCKa HAyYHOH U HAay4HO-TEXHHYE-
nH(pOpMaIUU 10 TMPEITIOKCHHON TeMe CKOM uH(pOpMalUK B 0O0JIACTH XUMHUYECKMX HCTOYHUKOB
TOKA, BKJII0Yas MEKIYHAPOIHbIE 0a3bl JaHHBIX

Pe3ynbTaTsl 00ydeHHs] JUCUMITIMHE JOCTUTAIOTCS B paMKax OCYILECTBICHHS BCEX BUIOB
KOHTAKTHOM M CaMOCTOATENBbHOM paboThl 00y4aromuxcst B COOTBETCTBHHU C YTBEP)KICHHBIM yueo-
HBIM IIJIAHOM.

WHaukaTopsl JOCTHXKEHHUS KOMIIETEHIMHA CUUTAIOTCS C(OPMHUPOBAHHBIMU IIPU JTOCTHXKE-
HUU COOTBETCTBYIOLIUX UM PE3yJIbTAaTOB 00YUECHHUS.



2. CTpyKTYpa M cojiep:KaHue I1CHHIINHbI

2.1 PacnipenesieHne TpPyA0EMKOCTH JUCHHUILINHBI 110 BUAAM padoT

O6m1ast Tpy10EMKOCTh TUCIUIUIMHBI cOCTaBisieT 3 3a4. efl. (108 gacoB), ux pacnpenencHue

10 BUZaM paboOT MpPEeACTaBICHO B TaOJIHIIE.

Bun yueOHO# paObOThI Bcero | Cemectpsl
4acoB (gacer)
3

KonTakTHasi padoTa, B TOM 4Hcie:
AyauTOpHbIE 3aHTHUSI (BCET0): 60 60
3aHSTHUS JICKIIMOHHOTO TUTIA 20 20
nabopaTopHbIE 3aHSTUS 40 40
MIPAKTUYCCKUE 3aHITH - -
CEMUHAPCKUE 3aHITH
HMuast KOHTaKTHas padoTa:
KonTpouss camocrositensHol padotsl (KCP) 4 4
[TpomexxyTounas arrectanus (MKP) 0,2 0,2
CamocTrosiTeqibHasi paboTa, B TOM YHCJIE: 43,8 43,8
Odopmitenne 1a00paTOPHBIX padbOT 23,8 23,8
CaMOoCTOSITeTbHOE N3YUCHHE TEOPETUIECKOT0 MaTepraa 20 20
IToaroroBka K TeKyuieMy KOHTPOJIIO
KonTpoJn: - -
HOHFOTOBK& K OK3aMCHY - -
OO0miast TPy10€eMKOCTh qac. 108 108

B TOM YHCJIe KOHTAKTHasA 64,2 64,2

padora

3a4. e 3 3

2.2 CTpyKTypa AMCHMIIIMHBI

Pacnpenenenue BuioB yueOHON pabOThl U UX TPYJOEMKOCTH IO pa3/ienaM AUCLHUIUINHBL.
Paznienbl (TeMbl) AMCUMIUIMHEL, U3y4yaeMble B 8 cemecTpe 4 Kypca (ouHas opma 00ydeHus)

KosyectBo yacoB
N AynutopHas Breaynu-
[ HaumenoBanue pa3znesos (Tem) TOpHas
Bcero pabota
pabora
J 113 JIP CPC
Ot BosnbToBa cT010a K TOIIIMBHBIM 31eMeHTaM. OCHOBHBIC BHIbI
1. XMMHYECKHX UCTOYHHKOB TOKa. OOIIMe NOHATHS 00 3JIEKTPOXH- 34 8 - 16 10
MHYECKUX T'eHepaTopax, ux Kiaccuukauus
2. MonHbIe NPOBOJHUKY U UX 3JIEKTPOXUMHUECKUE XapaKTePUCTUKH | 22 - 8 10
3 TepmoanHaMuKa U KUHETHKA 3JIEKTPOXUMHYECKUX IPOLIECCOB B 2 4 i 3 10
JNEKTPOXMMHUYECKHX TEHEPATOPAX
4 Tpe6OBaHmE, MPEABSBISEMbIC K OCHOBHBIM KOHCTPYKIIMOHHBIM 2 4 i 3 10
4acTsIM SYEHKH TOIUIMBHOTO YJIEMEHTA
UTOI O no pazdenam Oucyuniumsl 100 | 20 - 40 40
KoHnTpoas camocTosrensHoM padboTsl (KCP) 4
ITpomexxyTounas arrectamus (MKP) 0,2
IToaroToBKa K TEKyIeMy KOHTPOJIIO 3,8 3,8
OO6mmas TpyJ0eMKOCTh IO JUCITUILIHHE 108 20 - 40 43,8

[Mpumeuanue: JI — nexuuu, 113 — npaktuueckue 3ausatus / cemunapsl, JIP — mabopaTopHslie 3aHs-
tus, CPC — camocTosTenbHas pabota cTyJeHTa

4



2.3 Coaepsxanue pa3aesioB (TeM) JMCHHIJIMHBI:

2.3.1 3aHATHA JEeKIIHOHHOI0 THIIA

HanmenoBanwue pasaeia dopma TekyIero
Ne pasi Conepxanue pasaena P yi
(TemBb1) KOHTPOJISI
1 2 3 4
Beenenue. Ot BonsToBa YcerHbIi ompoc,
cT0j10a K TOILIUBHBIM JIP1
Brenenue. Vctopust OTKPBITHS U Pa3BUTHS
2JIEMEHTaM.
Hayku 00 snekTpudectse. OOIIHe MOHITHS 00
1. |O6mue noHsaTHs 00
DJIEKTPOXUMHICCKUX TeHEpaTOpax, ux
BIEKTPOXUMUYECKUX
Kiraccuurarus
reHeparopax, ux
Kiaccuukaus
HonHbIe MPOBOIHUKYU U UX
HonHbIe MPOBOIHUKYU U UX CamocTosTenbpHas
2. |JMEKTPOXUMHUIECCKUE
3IEKTPOXUMUYECKUE XAPAKTEPUCTUKH pabora, JIP2
XapaKTEPUCTUKH
TepMoanHaMuKa U KHHETHKA
DIIEKTPOXUMUICCKUX TepMmonrHaMuKa ¥ KHHETHKA
CamocTosgTenpHas
3. |mporreccoB B AJIEKTPOXUMUICCKUX TIPOIIECCOB B aGora. TIP3
BIEKTPOXUMUYECKUX AIEKTPOXUMHUYECKUX TeHEpaTopax P ’
reHeparopax
TpeGoBanus, YcerHbIi ompoc,
MIpEAbSIBIsSIEMBIC K OCHOBHBIM | T peOOBaHMsI, IPEABSIBISIEMBIC K OCHOBHBIM JIP4, JIPS
4. |KOHCTPYKITMOHHBIM YacTSIM  |[KOHCTPYKITHOHHBIM YaCTSIM SYCHKH TOILTHBHOTO
STYEHKHU TOILUTMBHOT'O DJIEMEHTA
JJIEeMEHTa

2.3.2 3aHATHS CEMHHAPCKOI0 THNA (MpaKkTH4YecKue / ceMMHApPCKHe 3aHATHS/ 1a00-

aTopHbIe padoTh)
o dopma TeKy1IEero
No |HammenoBaHwue pa3zzena (TeMbl) TemaTuka 3aHATHI/PabOT P yi
KOHTPOJIS
1. |Beenenue. Ot BonbToBa JIP1
TOJI0A K TOTUTHBHBIM
cTomb 0 XUMHUYECKUE UCTOYHUKHU TOKa. M3mepenue
anemeHTaM. OOIIHe TOHATHS
3IIEKTPOIHBIX MOTCHIIHAIOB TaTbBAHUYECKUX
00 DIIEKTPOXUMHUYECKUX
reHepaTopax, ux SJICMCHTOB
KJIACCH(UKAITHS
2. OmnpeenieHre MPOTOHHOHN MPOBOIUMOCTH JIP2
HoHHBIC TPOBOTHUKHU H UX N
MOHOOOMEHHOI MeMOpaHbl Ha OCHOBAHHH U3-
ANEKTPOXUMUICCKHE XapaK-
MEpEHUS CONPOTUBJICHHS] MEMOPaHHO-DJICK-
TEPUCTHKH
TPOAHOTO OJI0Ka
3. | TepMoamHamMHuKa W KHHETHKA JIP3
ANEKTPOXUMHYECKHX mporiec-| OnpeneneHne n3MEHEHUH TEPMOINHAMHYE-
COB B JJICKTPOXUMHYCCKHUX |CKUX [apaMETPOB rajJbBaHUYECKOTO 3JIEMEHTA
reHeparopax
4. | TpeOGoBaHUs, IPEIBIBIISIC- JIP4
MBIE K OCHOBHBIM KOHCTPYK- | I3MepeHne 3IIEeKTPOXUMUYECKUX XapaKTepH-
ITMOHHBIM YaCTsIM STYCHKHU
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TOILIMBHOTO 3JIEMEHTA CTUK MEMOpPaHHO-JIEKTPOIHOrO OJI0Ka TOII-
JIMBHOTO 3JIEMEHTA C IPOTOHIIPOBOAAILIEH
MeMOpaHoi

5. | TpeboBanwus, mpeabsIBisc- JIP5
MbI€ K OCHOBHBIM KOHCTPYK-
IUOHHBIM YaCTsIM SYCHKH

TOIINIMBHOI'O 3JICMCHTA

N3yueHne OCHOBHBIX KOHCTPYKIIMOHHBIX Ya-
CTEH AYEWKH TOIUIMBHOTO AJIEMEHTA U MPO-
1IECCOB, MpOoTeKammx B TO

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

2.3.3 IlpumepHasi TeMaTHKa KYPCOBBIX padoT
Kypcogas paboTa He mpenycMOTpeHa YICOHBIM TIJIAHOM.

2.4 IlepeyeHb y4eOHO-METOAMYECKOT0 00eCeYeHUs Il CAMOCTOATEIbHOH padoThl
00y4YaOIIUXCS 10 TUCHHILINHE

No Bux CPC [epeuenp yueOHO-METOANYECKOTO 06€CH€‘ISHI/I${ JIUCLIUILIMHEI 110 BHIIOIHEHUIO
CaMOCTOSITENILHOM paboThI

1 2 3

1. |Odopmienue nadboparophsix [1. MeTonuyeckue peKOMEHIAMU K OPraHu3alMy ay AUTOPHOH U BHEAy JUTOPHOM

pabor (camocTosITENBEHON) pabOTHl CTYAEHTOB: Meroiudeckue ykazanus / coct. T.II.

Cropoxenko, T.b. ITounnok, A.B. Becrranos, H.B. Jloza. — Kpacaomap: Kyb6an-

ckmii roc. YH-T, 2018. 89 c.

2. |IloAroToBKa K yCTHOMY 1. Meroauueckue peKOMEHIalNK K OpraHu3alliy ay IMTOPHON U BHEAY U~
onpocy TOPHOM (CaMOCTOSTENBHON) pa0OTHI CTYICHTOB: METOANYECKHE yKa3aHus /
coct. T.II. Cropoxenko, T.b. Ilounnok, A.B. becnanos, H.B. Jlo3a. — Kpac-
Hoxap: KyGanckuii roc. yu-1, 2018. 89 c.

2. Mewmbpannas snexrpoxumus / H. A. Kononenxo, O. A. Jlemuna, H. B.
Jloza, N.B. ®amuna, C.A. IlIkupckas. Kpacaomap: Kybanckwuii roc. yH-T,
2017.-290c.

3. CoBpeMeHHbIE XUMMYECKHE MCTOYHUKH TOKa [ DJIEKTPOHHBIH pecypc]:
yued. mocobue / O. A. Kozanepos, A. B. Beenenckuii. - 2-e us., crep. -
Cankr-IlerepOypr: Jlansp, 2017. - 132 c. - https://e.lanbook.com/book/90858.

3.| HoaroroBka Kk caMmoCTOSI- 1. Meroauyeckue pexoMeHAAMHN K OPTraHU3AMK ayAUTOPHON U BHEAYIH-
TeNbHOI padoTe TOPHOM (CaMOCTOSTENBEHON) PabOThI CTYACHTOB: METOIMYECKHIE YKa3aHHs /
coct. T.II. Cropoxenko, T.b. Ilounnok, A.B. becnanos, H.B. Jlo3a. — Kpac-
Honap: Kybanckuii roc. yH-T, 2018. 89 c.

2. MembOpannas snektpoxumus / H. A. Kononenko, O. A. Jlemuna, H. B.
Jloza, .B. ®amuna, C.A. llIkupckas. Kpacaonap: Kybanckwuii roc. yH-T,
2017.-290 c.

3. CoBpeMeHHBIE XUMHYECKHE MCTOUHHKM TOKa |[DIEKTPOHHBIH pecypcl:
yueb. mocobue / O. A. Kozanepos, A. B. BeeneHckuid. - 2-¢ u3., crep. - CaHKT-
ITerepOypr: Jlanp, 2017. - 132 c. - https://e.lanbook.com/book/90858.

4. IloxroroBka k 3a4ery 1. Meroauyeckue pexoMeHAAMHN K OPTraHU3AMK ayAUTOPHON U BHEAYIH-
TOPHOM (CaMOCTOSTENBHON) paOOTHI CTYICHTOB: METOANYECKHE yKa3aHus /
cocrt. T.I1. Cropoxenko, T.b. ITounnok, A.B. becranos, H.B. Jlo3a. — Kpac-
Hoxap: KyGanckuii roc. yu-1, 2018. 89 c.

2. Mewmb6pannas snexrpoxumus / H. A. Kononenxko, O. A. Jlemuna, H. B.
Jloza, U.B. ®anuna, C.A. lllkupckas. KpacHonap: Ky6anckuii roc. yH-T,
2017.-290c.

3. CoBpeMeHHblE XMMHYECKHE MCTOYHHMKH TOKa [DJIEKTPOHHBIH pecypcl:
yue0. mocobue / O. A. Kozanepos, A. B. BBeneHckuid. - 2-¢ u3f., crep. - CaHKT-
ITerepOypr: Jlanp, 2017. - 132 c. - https://e.lanbook.com/book/90858.

Y4eOHO-METOAMYECKHE MaTepuajbl I CAMOCTOATEILHONH pabOThl O0YYaIOIIUXCS W3
YKCJla MHBAJIKUJIOB U JIUL C OTPAaHUUYEHHBIMU BO3MOXKHOCTSIMU 3710poBbs (OB3) npenocrasistorces
B (hopMax, aJalTHPOBAHHBIX K OTPAHUYEHUSAM HX 37J0POBbs U BOCHPUATHS HH(DOPMALIIH:
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JU7st U1 ¢ HapyIIeHUSIMH 3PEHUS:

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

— B (hopMe IIEKTPOHHOTO JOKYMEHTA,

— B opme ayamnodaiina,

— B mIeyaTHOM opMe Ha si3bike bpaiins.

JUnist a1 ¢ HapyIIEHUSIMH CITyXa:

— B TIe4aTHOM ¢opme,

— B (hopmMe 31IEKTPOHHOTO TOKYMEHTA.

JI7st U1 ¢ HapyIIeHNUSIMH OTIOPHO-/IBUTATEIILHOTO aIapara:

— B meyaTHoi (opme,

— B (hopMe IIEKTPOHHOTO JOKYMEHTA,

— B popme ayamnodaiina.

JlaHHBII TIepeYeHb MOKET OBITh KOHKPETH3UPOBAH B 3aBUCHMOCTH OT KOHTHHIEHTa 00y-
YAIOIUXCS.

3. O0pa3oBaTe/bHbIE TEXHOJIOTHMH, IPUMEHsIeMble PU OCBOCHUH IV CHUIIMHBI (MO-
yJist)

B xone u3ydyeHHs AUCHUIUIMHBI MIPEIyCMOTPEHO MCIOIB30BAHNE TEXHOJOTHI MPOOIeM-
HOTO OOYyYEeHUSsI, BBHITIOJIHCHHE CTYJEHTAaMHU JAaOOPAaTOPHBIX pabOT B MajbIX T'PYIINaX, CAMOCTOS-
TeJIbHas paboTa CTYJCHTOB.

KomneTeHTHOCTHBIN MOaX04 B paMKax MpenoAaBaHUsl AUCIUIUIMHBI PEATU3YETCS B HC-
MOJIb30BAaHNY MHTEPAKTUBHBIX TEXHOJIOTHI U aKTUBHBIX METOAOB (TIpoOieMHast JIeKius, paboTa B
MaJIbIX TPYyNIax) B COYETAaHUU C BHEAYAUTOPHON pabOTOM.

NudopmannoHHbIe TEXHOJIOTHUHN, MPUMEHSIEMbIC TIPU U3YYCHUU AUCIUTLUINHBL: UCTIOIb30-
BaHHE MH(GOPMAIIMOHHBIX PECYPCOB, HOCTYMHBIX B WH()OPMAIMOHHO-TEIEKOMMYHHUKAITMOHHON
cetu MHTepHer.

AnanTuBHBIC 00pa30BaTEIbHBIC TEXHOJIOTHH, IPUMEHIEMBIC TIPU U3YYCHUH JTUCIIUTUTMHBI
— JUIsL JIUL C OTPAaHUYEHHBIMU BO3MOXKHOCTSAMH 370POBBS MIPEAYCMOTPEHA OPraHU3alNs KOHCYJITb-
TalMi C UCIOJIB30BAHUEM JICKTPOHHOM MOYTHI.

4. OueHoYHbIE CPeICTBA IJIsl TEKYIIEro KOHTPOJIS yCIeBaeMOCTH U MPOMEXKYTOY-
HOH aTTecTaluu

OreHOUHBIE CpeICTBA MPEAHA3HAYCHBI /11 KOHTPOJISI U OLIEHKH 00pa30BaTeNIbHbIX 10CTHU-
KEHUI 00y4aroIuXxcsi, OCBOMBIIUX IPOrpaMMy yueOHON AUCHUIUIMHBI « XUMUYECKHE UCTOYHUKU
TOKa».

OneHouyHBIE Cpe/ICTBA BKIIOYAET KOHTPOJIbHBIE MaTepUasbl ISl IPOBEACHUS TeKYIero
KOHTPOJIsl B (hopMe BOIIPOCOB Il YCTHOTO OIPOCA, TECTOBBIX paboT, KOHTPOJIbHBIX paboT, KOH-
TPOJILHBIX BOIIPOCOB K JIAOOPATOPHBIM paboTaM, U NMPOMeKYTOUHOI aTTecTauuu B popme Bo-
IPOCOB K 3a4eTy.

CTpyKTYypa OLlIEHOYHBIX CPEICTB IJIs TeKYlIeld U MPOMEeKYTOYHOI aTTecTaAlMU

Kon v HanmenoBaHue uH- HanmeHnoBaHue 01IeHOYHOTO CpECTBA
Ne Pe3ynbTarel 00yueHus
JIMKaTopa . IIpomexyTouHas
/i (B cooTBeTCTBHH C 1I. 1.4) Texyumuii KOHTPOJIb
(B cooTBeTCTBHH C 11. 1.4) aTTecTanus
NIIK-5.1. OcymiecTs- | 3Haer snektponmbie pe- | JlaboparopHas pabora Bonpocw ons
JSIeT MOUCK HaquOI‘/'I CYpPChI UI/I 2)3.351 JAaHHBIX VYceTHBIN O11poC nOOZOWlOGKU K
Hay4YHOH HH(pOpMAIHUN
M HAYYHO-TEXHHHUe- | pMatt sauemy Ne 1-4,
1 CKOM MHGOpPMAITIH TTO v g = Z -13, 14 3
o MeeT OCYIIECTBIATH II0- aboparopHas pabdorta
IPEIIOKEHHON TEME yi PaTopHas p onpocel 0
HCK W TepBUYHYI0 o00pa- | CaMocTosTenbpHast paboTa n0020MOBKU K
HIIK-5.2. OcymecTB- | gorxy nayumoii i
y Hay4YHOW W HAYYHO sauemy Ne 7, 8
TEXHUYECKOH  mHDOpMa-




nsieT BBI60p u 06pa— LMK B 00JIACTH JICKTPOXH-
OOTKYy Hay4yHOU WU
Hay4YHO-TEXHUYECKON
uHpopmaruu o
NPEITI0KEHHON TEME | TexHMueCcKoii undopma- | YcrHbIi onpoc

MHYECKOMU OHCPICTUKU

Baameer naBbikamu mo- | JlaboparopHas padorta Bonpocut ons
HCKa HaydyHOW W HaydHO- | CamocrosTenbHas paboTa N0020MOBKU K
3auemy Ne 3, 5,
LU B 00JIACTH AJIEKTPOXH- 6. 15

MHYECKOMN 9HEPIeTHUKH,
BKITIOYask MEXKIYHAPOIHBIC
0asbl JaHHBIX

TunoBbie KOHTPOJIbHBIC 3aJaHUA UJINX HHbIC MaTEPHUAJIbI, HCOﬁXO}]HMLIe AJIA OHE€HKH

3HAHUIl, yMeHMi, HABBIKOB U (MJI1H) ONBITA AeATEJbHOCTH, XapaKTePU3YIOIIUX ITAnbI ¢op-
MHPOBaHHUsI KOMIIETEHIIMH B Mpolecce 0CBOCHHs 00pa30BaTeIbHOM NPOrpaMMbl

Bomnpocsl k yctHOMY onpocy o Teme 1 «OTt BoibToBa €T0/10a K TONJIMBHBIM 3J1€MEHTAM.

p—

O0mme MOHATHS 00 IEKTPOXMMHUYECKUX I'eHepaTopax, ux Kiaccupuranus»
Knaccudukanuss XMMU4eCKHX UCTOYHIUKOB TOKA IO MPUHITUITY PabOTHI.

[TpuMepsl 3IEKTPOXUMHUYECKUX CHCTEM M TOKOOOpA3yIOLIUE MPOILECChl KaX/10i TPYIIIbI
XUMUYECKUX UCTOYHUKOB TOKA.

Knaccudukammss XUT 1m0 akTHBHOMY BEIIECTBY OTPHIIATEIBHOTO (TIOJIOKHTEIHHOTO)
anekTpoaa. IIpumepsl AMEKTPOXUMUYECKUX CUCTEM M TOKOOOpa3yrolue Mporecchl Kax-
nou rpynmnbsl XAT.

OTnanyaroTes I pa3psiAHbIE PEAKIIMU Ha OTPULIATEIbHBIX (TMOJOKUTENbHBIX) 3JIEKTPOAaxX
B KaXI0¥ TpyIIIe HCTOYHUKOB TOKa?

Knaccudukanus 3meKTpoXUMHUYECKUX UCTOYHHKOB TOKA IO THITY HCIIOJIB3YEMOTO JJIeK-
TpoauTa. [IpumMepsl AIEeKTPOXUMUYECKUX CUCTEM U TOKOOOpa3yroIIye MPOLEecChl KaxX 10
CPYIIIbl UCTOYHUKOB TOKA.

DNEeKTPObl XUMUYECKHUX HCTOYHUKOB TOKa. HazHaueHne 100aBOK, BBOJUMBIX B 3JIEKTPO/I.
XapakTepuCTUKa OKUCIIUTEIEH U BOCCTAHOBUTEIIEH, UCIIOJIb3YEMbIX B HCTOYHUKAX TOKA,
UX OCHOBHBIE ITOKA3aTEeIIN.

TpeGoBanwusl, MPEAbSIBISIEMBIC K JICKTPOIUTAM, UCIIOJIb3YEeMbIX B ICTOYHHKAX TOKA. BHIbI
3JIEKTPOJIUTOB.

Bomnpocsl k ycTHOMY onipocy 1o Teme 4 «TpedoBaHusi, npeabsiBjisieMble K 0OCHOBHBIM KOH-

hd

CTPYKIUOHHBIM YaCTHAM AYeli KN TOMJIMBHOIO 3JIeMeHTa»

TpeboBaHus, MPEeabIBIAEMBbIE K SJIEKTPOIUTY B TBEPIAOMOIUMEPHOM KHCIOPOIHO-BOJIO-
POIHOM TOIUIMBHOM DJIEMEHTE.

TpeboBanus, TpeabABIsieMble K OUMOISPHBIM IJIACTUHAM B TBEPOMOIUMEPHOM KHUCIIO-
POIHO-BOJOPOJIHOM TOIUIMBHOM DJIEMEHTE.

TpeboBanus, IpeabABIsSEMbIe K 3IEKTPOAAM B TBEPIOMOIMMEPHOM KHCIOPOIHO-BOJIO-
POIHOM TOIUIMBHOM DJIEMEHTE.

TpeboBanus1, npexbsaBIIeMble K MEMOpaHe B TBEPIOMOJIMMEPHOM KHCIOPOTHO-BOIOPOI-
HOM TOIUIMBHOM JJIEMEHTE.

Turmbl ra30BBIX KaHAIOB Ha OUITOJISIPHBIX TIACTUHAX

TpeboBaHus, npenbsABIseMble K KaTAIUTHYECKOMY CJIOK B TBEPAOMOIMMEPHOM KHUCIIO-
POAHO-BOAOPOAHOM TOIUIMBHOM 3JIEMEHTE.

Jl1s1 uero ncnomb3yroT MeMOPaHbl, MOAU(PHUIMPOBAHHBIE HAHOYACTUL[AMH TUIATUHBI B HU3-
KOTEMIIEpPAaTypHOM TBEPAOIIOJIMMEPHOM TOILNIMBHOM 3JIEMEHTE?




8. TpeOGoBanus, MpenbABISEMbIe K TOILUIMBY B TBEPIOMOJUMEPHOM KHCIOPOIHO-BOAOPOI-
HOM TOIIJIMBHOM JJICMCHTC.

9. Yro o3Ha4arOT MpobaeMbl "BOJHOTO MEHEKMEHTA" B TBEPAOIIOTMMEPHOM KHUCIOPOIHO-
BO,Z[OpOI[HOM TOIININBHOM SHCMGHTe?

CamocrosiTesibHast pa6oTa mo Teme 2 «MloHHBbIE MPOBOHUKYU U HX JJIEKTPOXHUMHUYECKHUE Xa-
PAKTEPUCTHKH»

Bapmunanr 1

1. TpeGoBaHuUsI, TPEABSBISIEMBIC K DJIEKTPOIUTY B TBEPIOMOJIMMEPHOM KHCIOPOTHO-BOAOPOTHOM

TOIIJINBHOM DJICMCHTC.

2. 3anucath CXeMy KOHLIEHTPAIMOHHOIO rajlbBAHUYECKOTO AJIEMEHTa (METasll — [IUHK), 3alicaTh

YpaBHEHHUS KaTOJHOTO M aHOJHOTO MpoleccoB, paccuntaTh J/1C npu KOHLUEHTpaLUsAX KaTHOHOB

muaka 0,1 Mmoas/1 1 0,2 MOJIB/JT COOTBETCTBEHHO.

CamocrosiTesibHas pa6oTa no teme 3 «TepMoAMHAMUKA YJIEKTPOXUMHYECKHUX MPOIECCOB B
3JIEKTPOXHUMHMYECKUX FeHepaTopax»

Bapmuanr 1
1. CocTaBpTe CXEMy raJbBaHUYECKOTO MIEMEHTA U3 MarHUs U CBUHILA, TOTPYKEHHBIX B PaCTBOPBI
UX COJIEH C KOHLEHTpaLueld HOHOB:
[Mg?*] = 0,001 momns/n, [Pb**] = 1 mMons/n. Hanummre ypaBHEHUs peakiyii, TPOTEKAIONINX HA
Karoze u aHoje. Paccumnraiite cranaaptHyro JIC atoro anemeHTa.

2. Ha ocHOBaHMM CTaHIAPTHBIX 3JEKTPOJHBIX MOTEHIIMATIOB OMPEIETUTE, KAKOH U3 CIEIYIOIINX
raTbBaHUYECKHUX AJIEMEHTOB BMeeT Hanoombinyo 3/1C:

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

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

3. Beruucnure 3Ha4eHHE 3.7.C. TAIbBAHMYSCKOT'0 JIEMCHTA:

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

Hamnummre mporieccsl Ha aHOE W KaToJie, PEeaKINio, TEHEPUPYIONIYIO TOK, U onpeAennuTe B kJx
SHEPTUI0 XUMHUYECKOU peaKiiy, MPEeBPALIAIOLTYIOCS B 3JIEKTPUUYECKYIO.

KoHTpoJibHBIE BONIPOCHI K JIa00pAaTOPHBIM padoTam

Jlabopamopnas paboma Nel

UTto Takoe XUMUYECKHE UCTOUHUKH TOKa?

Ha3zoBute BUbI XUMUUYECKUX UCTOYHUKOB TOKA.

UYro Takoe akKyMyJIsSTOpbI?

Ha3zoBute pa3HOBUAHOCTU aKKyMYJISITOPOB

Onumnre MCTOJUKAY U3MCPCHUSA SJICKTPOAHBIX IMMOTCHIHAJIOB IraJIbBAHMYCCKUX 2JICMCHTOB

NRAwhD =

Jlabopamopnas paboma Ne2

1. KaxoBbI OCHOBHBIE COCTaBIIAIONINE MEMOPAHHO-3JIEKTPOIHOTO OJI0Ka?
2. Kaxkue MeMOpaHBbI UCIIOIB3YIOT B TOIIMBHBIX dJIEMEHTaX ?
3. TpeboBaHus, NPEABABISIEMBIE K SJIEKTPOJIUTY B TBEPIOMOIUMEPHOM KUCIOPOTHO-BOJIO-

POIHOM TOIUIMBHOM DJIEMEHTE.

4. TpeOoBaHus, MpeabsBIseMble K MeMOpaHe B TBEPIOTIOIMMEPHOM KHUCIOPOIHO-BOIOPO/I-
HOM TOIUIMBHOM JJIEMEHTE.

5. g 4yero MCHoONb3yIOT MEMOpaHbl, MOAU(PHUIMPOBAHHBIE HAHOYACTUIIAMU IIJIATUHBI B
HU3KOTEMIIEPATYPHOM TBEPIONOIMMEPHOM TOIUIMBHOM 3JIEMEHTE?



Jlabopamopnas paboma Ne3

1. Ilpumepsl JIEKTPOXUMHUYECKUX CUCTEM M TOKOOOPA3yIOIUE MPOLECChl KaXKA0M IPyIIbl XUMH-
YECKUX UCTOYHUKOB TOKA.

2. Knaccudukanmss XUT mo akTHBHOMY BEILECTBY OTPHLATEIBHOTO (TIOJIOKUTEIBHOTO) 3JIEK-
Tpoaa. IIpuMepsl 3JEeKTPOXUMUYECKUX CUCTEM U TOKOOOPA3yIOIIKe MPOLECChl KaXKA0i IpyIIibl
XUT.

3.  OrnuyaroTcs Iu pa3psiHble peakuy Ha OTPHLATENBHBIX (MOJI0XKHUTEIBHBIX) SIEKTPOAAX B KaxkK-
JIOY TpyIIle HCTOYHUKOB TOKa?

Jlabopamopnas paboma Ne4-5

1. TpeGoBanusd, npenbsBIsieMble K OUITONSIPHBIM IIACTUHAM B TBEPAOMOIUMEPHOM KHUCIOPOIAHO-
BOJIOPOZHOM TOTUTHBHOM 3JIEMEHTE.

2. TpeOoBaHus, IPEABIBISIEMbIC K JCKTPOAAM B TBEPIOMOIUMEPHOM KHCIOPOIHO-BOIOPOIHOM
TOTUTUBHOM J3JIEMEHTE.

3. TpeOoBaHus, IpeabsSBIsieMble K MEMOpaHe B TBEPIOMOIMMEPHOM KHUCIOPOIHO-BOJOPOTHOM
TOTUTUBHOM 3JIEMEHTE.

4. Twunsl Ta30BBIX KaHAJIOB HA OWUTONSPHBIX MIACTHHAX

5. TpeOoBaHuUs, PEIBSBIICMbIC K KAaTATUTHUECKOMY CJIOI B TBEPIOMOJIMMEPHOM KHUCIOPOIHO-
BOJIOPOZHOM TOTUTHBHOM 3JIEMEHTE.

6. Iy 9yero ucmoib3yrT MeMOpaHbl, MOIU(UITUPOBAHHBIC HAHOYACTHIIAMY IJIATHHBI B HU3KOTEM-
nepaTypHOM TBEPIONOIUMEPHOM TOIIMBHOM AJIEMEHTE?

7. TpeGoBaHuUsA, IPEABABISIEMBIE K TOILIUBY B TBEPAONIOIMMEPHOM KHUCIOPOAHO-BOOPOTHOM TOTI-
JIMBHOM JJIEMEHTE.

3a4yeTHO-IK3aMeHALHOHHbIE MATEPHAJIBI JUIsI MIPOMEKYTOUHOH aTTecTauun (IK3ameH/3a-
qyer)
Cnucok 6onpocog 0113 no020moeKu K 3auenty

1. Knaccugukanus 3JeKTpOXUMHUECKUX T€HEPATOPOB

2. OCHOBHBIE JIEKTPOXUMHUYECKHE MPOLIECCH] B TOIUIMBHBIX AJIEMEHTAX.

3. TepMoMHaMUKa 3J1€KTPOXUMHUECKUX TeHepaTopoB. PaBHoBecHBIE niponieccsl, pacueT DJC u
SHTPOIHUU.

4. DIIeKTpUYECKUE XapaKTEPUCTUKN 3JIEKTPOXUMHUUECKUX T€HEPATOPOB.

5. DAEKTpOXUMHUYECKAsi KHHETUKA U DJIEKTPOKATAIIN3.

6. MakpoKHMHETHKA B IOPHUCTHIX 3ekTponax. Auddy3nonnas momspusarms.

7. TonMBHBIE 2JIEMEHTHI ¢ HOH-TIOJIMMEPHBIME MeMOpaHaMu. DJIeKTpUUecKasi IPOBOAUMOCTb U
T dy3MoHHAS TPOHUIIAEMOCTh HOH-TIOJIMMEPHBIX U THOPUAHBIX MEeMOpaH.

8. BonpTammnepHble XapaKTEpUCTHKH U YUCIIA IEPEHOCA HOHHBIX TPOBOJAHUKOB. OCOOEHHOCTH
IEpEeHOCa MOHOB U BOJbI B AJIEKTPOXUMUYECKUX TEHEPATOPAX C TBEPIBIM JIEKTPOIUTOM.

9. TenoBbIe MPOLIECCH B AIEKTPOXMMUYECKUX T'€HEpaTopax TOKa.

10. KucinopogHo-BOAOPOIHBIE TOTUTMBHBIE 3JIEMEHTBHI.

11. TonnmBHBIE 3JIEMEHTHI C OCHOBHBIM U KUCJIOTHBIM 3JIEKTPOJIUTOM.

12. MeTanmioKkcuIHbIE ANEKTPOXUMHUUYECKHUE T€HEPATOPBI.

13. buoxuMu4eckue TOIUTMBHBIE 3JIEMEHTHI U IpyTHE albTepPHATUBHBIC 3JIEKTPOXUMHUUECKHE TeHE-
paTopbl

14. CucteMsl IUTaHUS peareHTaMy U yAaJIE€HUE BOJIbI B 3JIEKTPOXUMHUUECKHX I€HEpaTopax.

15. DnexTponn3 BoAbI U JIEKTPOXUMUYECKAs KOHBEPCHUS TOILIMBA.
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Kpurtepun oueHuBaHus pe3yJbTAaTOB 00yUYeHUs

Kputepun orieHnBaHUS 110 3a4eTy:

- OLIEHKA «32aYTEHO»: CTY/ICHT BJIaJIeeT TEOPETHICCKUMH 3HAHUSAMHU 10 TAHHOMY Pa3Jeny,
3HAET KJIACCH(PHUKAIMIO XUMUYECKUX MCTOYHHKOB TOKA MO PA3JIMYHBIM MPU3HAKAM, METOJIbI UC-
CJIEZIOBAHUS PA3PSAHBIX KPHUBBIX TOIUIUBHBIX 3JEMEHTOB, (DPM3UKO-XUMHUYECKHUE OCOOCHHOCTH
meMmOpan a1 T3, 3HaeT TpeOoBaHuUs, MPEIbIBIIEMbIE K OCHOBHBIM KOHCTPYKIIMOHHBIM YacTSIM
SAYEUKH TOIUIMBHOTrO eMeHTa. CTyJIeHT JOMyCKaeT HEe3HAUYUTENIbHbIE OIIMOKH; CTyIE€HT yMEeT
NPaBUIBHO OOBSICHATH SKCIIEPUMEHTAIbHBIC JAHHBIE C TPUMEHEHHEM TEOPETHUUYECKUX MPEICTaB-
JICHUH.

- OLIEHKA «He 3a4YTeHO»: MaTepuall He YCBOCH HJIM YCBOEH YaCTUYHO, CTYACHT HE 3HAeT
CHOCcOO0BI MOJyYEHHsI U 00JIaCTH IPUMEHEHHS HOHIIOJIMMEPOB, 3aTPYIHAETCS B ONMUCAHUH UX (U-
3MKO-XUMHUYECKUX CBOMCTB, 3aTPyAHSACTCS MEPEUHCIUTh METO/IbI UCCIIEIOBAaHUS CTPYKTYPBI HOH-
HOJIMMEPOB.

O1eHOUHBIE CpeNCTBA JJISi HHBAIM/OB M JIUI] C OTPAHUYEHHBIMU BO3MOKHOCTSIMH 3/10PO-
Bbsl BBIOMPAIOTCS C yUETOM MX UHAMBUAYAJIBHBIX MCUXO(U3NIECKUX OCOOCHHOCTEH.

— Ipy He0OXOAMMOCTH UHBAIMAM H JINLIAM C OTPaHUYEHHBIMU BO3MOKHOCTSIMH 37I0POBbSI
IPEOCTABIIAETCS JOTIOJHUTEIBHOE BPEMS /171 IOATOTOBKU OTBETA Ha 3K3aMEHE;

— IIpU MPOBEJICHUH NPOLEAYPHI OLICHUBAHUS PE3YJIbTaTOB 00yUEHHs] MHBAINIOB M JIULL C
OrPaHUYEHHBIMU BO3MOXHOCTSIMH 370POBBS IPEAYCMATPUBAETCS UCIOIb30BAHUE TEXHUYECKUX
CpeACTB, HEOOXOIUMBIX UM B CBSI3U C UX WHAMBUIYAIbHBIMH OCOOCHHOCTSIMU;

— IpU HEOOXOAUMOCTH AJIsl 00yUarOIIUXCs ¢ OTPAHUYEHHBIMH BO3MOXKHOCTSIMH 3/I0POBbS
U MHBAJIMJOB IpOIeypa OLICHUBAHUS PE3yJbTaTOB OOyUEHHs MO AMCLUILUINHE MOXET MPOBO-
JUTHCS B HECKOJIBKO ATAIIOB.

[Tporetypa olieHUBaHUS pe3yJIbTATOB 00yUYEHUS MHBAJIUIOB U JIUII C OTPAHUYCHHBIMH BO3-
MOYHOCTSIMH 3/J0POBbS 110 JUCLHUIUIMHE (MOYIIIO) IPEAyCMaTpUBAET IIpeJoCTaBlIeHNe HHPOpMa-
1M B hopMax, alanTHPOBAHHBIX K OTPAaHUUYEHHSIM UX 3JI0POBbs U BOCIIPUATUS HHPOPMALIUH:

Jlnst a1 ¢ HapyIIEeHUsIMU 3pCHUS:

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

— B (hopMe 37IEKTPOHHOI' O IOKYMEHTA.

JUnst a1 ¢ HapyIIEHUSIMH CITyXa:

— B TIe4aTHOM (opme,

— B (hopmMe >IIEKTPOHHOT O TOKYMEHTA.

Jnist Iu1 ¢ HapyIIEHUSIMU OTIOPHO-/IBUTATENIBHOTO anmapaTra:

— B meyaTHoi (opme,

— B (hopMe 3IIEKTPOHHOI' O TOKYMEHTA.

JIaHHBIN TIepeueHb MOXKET ObITh KOHKPETHU3UPOBAH B 3aBUCUMOCTH OT KOHTUHIEHTa 00y-
YAIOIUXCS.

S. IlepedyeHb OCHOBHOM M JONIOJTHUTEJIBbHOM Y4eOHOI JIUTepaTypbl, HeOOXOAUMOMH 115
OCBOEHHUS TUCUMILIUHBI (MOTYJIs1)

5.1 YueOnasi iuteparypa:

1. Membpannas snekrpoxumusi / H. A. Kononenko, O. A. Jlemuna, H. B. Jlo3a,
N.B. ®anuna, C.A. lkupckas. Kpacnonap: Kybauckuii roc. yu-1, 2017. - 290 c.
2. CoBpeMeHHbBIE XUMUYECKHE UCTOYHUKHU TOKA [ DJIEKTPOHHBIN pecypc] : yued. mo-

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

3. CoBpeMEHHBIE AIEKTPOXUMUYECKHE NCTOUHUKH ToKa / E. A. HuwknukoBckuit. - Mocksa :
Pannorexnuka, 2015. - 294 c.
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5.2. [lepuoguyeckasi JJureparypa

1. Ycnexu XMMHU - POCCUMCKHI HAy4YHBIH KypHaJ, MyOIUKYIOIUI 0030pHbIE CTaTbU MO
aKTyaJbHBIM NPOOJIEMaM XUMHH U CMEXHBIX HayK.

2. MemOpanbl 1 MeMOpaHHBIE TEXHOJIOTUU - POCCUHCKUI HayuHBIN KypHaJ, MyOIUKyIO-
IIMHA CTaThU MO OCHOBHBIM IPOOJEMaM MOIYYEHUs U UCCIEI0BaHUs MEMOpaH U Pa3BUTHSI BaX-
HEHIIUX HampaBIeHUH MEMOpPAHHBIX TEXHOJOTHI, B TOM YHCIIE ¥ BOJOMOTOTOBKH.

3. Kypran Gpu3n4eckoit XuMuu — OJWH U3 KPYIMHEUIIINX POCCUHUCKUX HAYyUHBIX KYPHAJIOB,
OTPaKAIOIIMX OCHOBHBIE HANIPABJICHUS Pa3BUTHS XUMHHU, TyOIMKYIOMIUNA pabOThl, MOCBALIEHHbIE
aKTyaJbHBIM OOIIMM BOIPOCAM XMMHUU U MpoOJieMaM, BOZHUKAIOLIMM Ha CThIKE pa3IM4YHBIX pa3-
JIEJI0B XUMHH.

5.3. UHTEepHeT-pecypchl, B TOM 4YHcJ/ie COBpeMeHHbIe MpodeccHOHATbHBIE 0a3bl 1aH-
HBIX M HH(OPMALIMOHHBIE CIIPABOYHbIE CHCTEMbI
J1IeKTPOHHO-0u0IM0TeuHbIe cucTeMbl (IBC):
IBC «FOPAMT» https://urait.ru/
9BC «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAMH» www.biblioclub.ru
9bC «BOOK.ru» https://www.book.ru
OBC «ZNANIUM.COM» www.znanium.com
ObC «JIAHb» https://e.lanbook.com
IIpodeccuonanbubie 6a3bl JAHHBIX:
Web of Science (WoS) http://webofscience.com/
Scopus http://www.scopus.com/
ScienceDirect www.sciencedirect.com
Kypnans! uznarenscrsa Wiley https://onlinelibrary.wiley.com/
Hayunas snexktponnas 6uommoreka (HOb) http://www.elibrary.ru/
6. IlomHOTEKCTOBBIE apXUBBI BEAYIIUX 3alIaJHbIX HAy4YHBIX KypHaAJIOB Ha Poccuiickoit
maTdopme HaydHbIX KypHaaoB HOMKOH http://archive.neicon.ru
7. HauuonanbHast 3JeKTpOHHAsE OMOIMOTEKa (JOCTYI K DIEKTPOHHON OuOimoTeke auc-
cepramuii Poccuiickoit rocynapcrBerHoi oubnuorexu (PI'B) https://rusneb.ru/
8. DnekrponHas koiekus Okchopackoro Poccuiickoro ®@onna
https://ebookcentral.proquest.com/lib/kubanstate/home.action
9. Springer Journals https://link.springer.com/
10. Nature Journals https://www.nature.com/siteindex/index.html
11. Springer Nature Protocols and Methods
https://experiments.springernature.com/sources/springer-protocols
12. Springer Materials http://materials.springer.com/
13. Springer eBooks: https://link.springer.com/
Pecypcni cBoOOgHOTO 1OCTYNA:
1. AmepukaHckas maTeHTHas 0a3a JaHHBIX http://www.uspto.gov/patft/
2. TlonHble TeKCThI KaHAACKUX AuccepTanuil http://www.nlc-bnc.ca/thesescanada/
3. KwubepJlenunka (http://cyberleninka.ru/);
4. HWudopmaunonHas cucrema "EnnHoe OKHO 10CTyna K 00pa3oBaTebHBIM pecypcam’
http://window.edu.ru/
CoOcTBeHHBIE 3JICKTPOHHBIE 00pa3oBaTe/ibHbIe U HH(POPMAaILHOHHBIE pecypChl
KyoI'Vy:
1. Cpena MomyapHOTO TUHAMHYECKOro oOydeHus http:/moodle.kubsu.ru
2. ba3za y4eOHBIX JIaHOB, y4eOHO-METOINYECKUX KOMILIEKCOB, IMTyOJIMKaui U KOHpe-
penuuii http://mschool.kubsu.ru/
3. bubnuoreka nHPpOPMaMOHHBIX peCypcoB Kadeapbl HHOOPMAITMOHHBIX 00pa3oBa-
TeJIbHBIX TexHoJIoruit http://mschool.kubsu.ru;
4. DnextpoHHBIA apxuB fokyMeHTOB KyOI'Y http://docspace.kubsu.ru/
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6. MeToanueckue yKazaHus 1JIs1 00y4AIOUIUXCSI 10 OCBOEHU IO THCHUTIIHHBI (MOTYJIs1)

YcnemHoe OCBOCHHE TUCIHUIUIUHBI «JJIEKTPOXMMHUYECKAs YHEPreTHKAa» MPEIoiaract
aKTHBHOE, TBOPUECKOE YYacTHE CTYJIEHTA ITyTEM IIaHOMEPHOI, MOBCEAHEBHON PaOOTHI.

I1py NOATOTOBKE K JCKIIMOHHOMY 3aHSATHIO CTYJIEHTaM PEKOMEH/IyeTCs:

1) mpocmoTpeTh 3amucu NOPEeAbIAyHIEed JIEKIUA M BOCCTAHOBUTH B MaMSTH paHEE
U3Y4YEHHBII MaTepHall;

2) 0eryio MPOCMOTPETh MaTepuai MPEACTOSANIEH JEKIUH, C IEJbI0 JIYUIIer0 YCBOCHHS
HOBOT'O MaTepuaa;

3) caMOCTOSTENbHO MPOPadOTaTh OTJENbHBIE (PArMEHTHI TEMbI MTPOILION JIEKIIUU, €CIIU
3TO HEOOXOIMMO.

[Ipu KOHCTIEKTUPOBAHUU JIEKLIHOHHOTO MaTepralia CTyICHTaM HYKHO CTPEMHUTHCS KPaTKo,
CXEMaTHYHO, TOCJIEJOBATENIbHO M JIOTUYHO (PUKCUPOBATH OCHOBHBIC IIOJIOKEHUS, BBIBOJIBI,
000011eHNs 1 POPMYITUPOBKH, HE TBITASICH 3allMCaTh BECh MPEIOIaBaEMblii MaTepHal JOCIOBHO.

I1py 1OATOTOBKE K 1a00PaTOPHOMY 3aHATHIO PEKOMEH/IyeTCs:

1) BHMMATENBHO HW3YYUTh MaTepHa TPEACTOAMEH paboOThl M COCTABUTh IUIAH €€
BBITIOJTHEHMUS;

2) ylelauTh MOBBIIIEHHOE BHUMAHHUE SKCIIEPUMEHTAIBHBIM OCOOEHHOCTSAM IpeICTOosIen
paboThI (MCHOIB3yEMBIM PEAKTHBAM M 000PYIOBaHUIO, @ TAK)KE TEXHUKE PAOOTHI C HUMH);

Bremonasate n1abopaTopHyio paboTy HEOOXOAMMO aKKypaTHO | TIOCIEAOBATENIbHO,
OTpa’kasi BCE €€ OCHOBHBIE JTambl B JIAOOpAaTOpHOM >KypHaie. Jlias yCHemrHoW 3aIiuThl
nabopaTopHOH pabOTH HEOOXOAUMO TIIATEIBHO U3YYHUTh JIEKIIMOHHBIN U, €CIIA ATO HEOOXOIUMO,
JOTIOTHUTEIIFHBIA TEOPETUYSCKUN MaTepual 1Mo TeMe paboThl, a TaKKe MPABHIBLHO 3allOJHUTH
71a00paTOpHBI XypHal, cAelaB BCE HEOOXOAMMBIE pacueTbl U cHOPMYIHUPOBAB BBIBOABI MO
Npo/ieTIaHHOM paboTe.

BrimonrHenue 1abopatopHbix padboT

JlaGopaTopHble pabOTHI BBIMOJIHAIOTCS 00YYarOIIMMUCS B MaJbIX rpynnax (00br4HO 2-3
yenoBeka). B Hauane Kkypca mpoBOAUTCA HHCTPYKTaX MO TEXHUKE 0€30MacHOCTH pabOThI B XUMHU-
YecKO# J1a0opaTopuu U COCTaBISAETCS rpadUK BBITOIHEHHS JIAOOPATOPHBIX padboT. BeimonneHue
nabopaTopHO PabOThI BKITIOUAET B CE0S CIICMYIONMINUE ITAIbI:

1) TOArOTOBUTENBHBIH 3Tl (CaMOCTOATENbHAS paboTa CTYICHTOB);

2) moJTy4eHHeE JA0IMYCKa K BBIMOTHEHUIO YKCIIEPUMEHTAIBLHOM YacTH 1abopaTopHOil paboThI
(koHTaKTHas padoTa C MpernoaaBaTesieM Kak 10l MaJlOi IpyIIbl);

3) BBIMOJHEHUE DKCIIEPUMEHTATIBLHON YacTH JTaOOpaTOPHON pabOTHI IO KOHTPOJIEM Tpe-
10/1aBaTeIs;

4) aHaJIM3 MOTYYEHHBIX PE3YyJIbTaTOB, ((OPMYIMPOBKA BHIBOJA U MOATOTOBKA K 3alIUTE JIa-
OopatopHOi pabOThI (MOXKET BBIMOJHATHCS KAaK CAMOCTOSTENbHAsI paboTa CTyACHTA JI0oMa, WU
01 KOHTPOJIEM IIPETIOAaBaTesl B TEUCHHE BPEMEHH, BBIJEIEHHOT0 Ha JIa00opaTOpHbIe pabOoThI MK
B X0/1€¢ MTHOM KOHTAaKTHON pabOThI C MPET0IaBaTEeIIEM);

5) 3amuTa mabopaTopHO pabOThl (KOHTaKTHAs paboTa C MmpernoaBaTesem).

[Tocye BBIMONMHEHUS BCEX 3TUX ITAINOB JIaObOpaTopHasi paboTa CUNTAECTCs BHIOJIHEHHOM.

IMoaroroBuTENLHLIN dTAN

[epen 3ansTHEM 00yUYaIOMIMMCS HEOOXOAUMO MOATOTOBUTCS K BBIIIOJIHEHHUIO Ja00opaTop-
HOM paboThl. TeopeTnueckasi oAr0TOBKAa HEOOX0ANMA JJIsl MPOBEACHUSI IKCIIEPUMEHTA U JOJKHA
IPOBOIUTHCS 00YUYAIOIIMMUCS B IOPSAKE CAaMOCTOSITEIbHON paboThl. Ee cienyer HaunHaTh BHH-
MaTeJIbHBIM pa300poM pYKOBOJCTBa K JabopaTtopHoit pabdore. TeopeTnueckas moAroTOBKa 3aBep-
IIaeTCsl IPEIBAPUTEIBHBIM COCTABICHUEM OTYETa B TAOOPATOPHOM JKypHAJIE CO CIEAYIOUINM I0-
PSAIKOM 3aIUCei:

HaszBanue pa0GoThbI.

[ens paboThI.

ObopynoBanue.
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XoJ paboThl, KOTOPBIN B TOM YMCIIE BKJIIOYAET PUCYHKHU, CXEMBI, TAOJIHIIbI, OCHOBHBIE (OP-
MYJIBL JIJIs1 OTIpeICTICHUs BEJIMYHH, a TaKXKe pacdeTHbIe (POPMYJIbI sl ONpPEAETICHUs TOTPEIIHO-
CTEeH N3MepPSEMbIX BETMYHH.

ITosryyeHne 1onycka K BHIIOJHEHHUIO IKCIIEPUMEHTAJIBLHON YacTH J1a00paTopHOii
padoThbI

[Tpuctynas k maboparopHbM paboTaM, HEOOXOAMMO MOJIYYHTh Yy JabopaHTa MPUOOPHI,
TpeOyeMble A7 BBIOJHEHUS paboThl. Pa3o0parbes B HA3HAUCHUH MaTEpHAIOB, XUMUYECKOH 110-
CyJbl, IPUOOPOB U MPHUHAIIICKHOCTEH B COOTBETCTBUH C MX TEXHUUECKUMH TaHHBIMH. [TomyunTs
JIOITYCK K BBINOJIHEHUIO JJa0OpaTOPHOH paboThl y mpenoaasatels. JJomyck cTy1eHTsI OJIy4aroT B
pe3yabTaTe YCTHOTO OINpoca MpErnojaBaTeieM O MOpPSIKE BBITOJHEHUS 3KCIIEPHUMEHTa, Tpemy-
CMOTPEHHOTO JTaHHOH 1a00paTopHOIl pabOTOM.

BbinoJsiHeHHe IKCIIEPUMEHTAJIBHOM YacTH J1a00paTOPHOI padoThl MO KOHTPOJIEM
NpenojaBarteJis

3arem oOyuaroniMecs: BBIIOJIHIIOT AKCIIEPUMEHTAIBHBIA 3Tal J1abopaTopHOi paboTHI, B
XO0JIe KOTOPOTr'0 3alKChIBAIOTCS BCE M3MEPEHHBIC BEIMUMHBI C 0053aTENIbHBIM YKa3aHUEM MX pa3-
MEpHOCTH B JabopaTopHblil KypHai. He monyckaercss HCNOJb30BaHHE YePHOBHKOB /IS 3a-
MHCH IKCIIEPUMEHTANBHBIX JaHHBIX, 3aAIIUCh KAPAHJALIOM H HHbIE CIIOCO0bI, JAI0IHe BO3-
MO’KHOCTh KOPPEeKTHPOBKH MOJIyYeHHBIX pe3y/JbTaToB. B ciyuae, eciii B METOAMYECKUX yKa-
3aHUAX K JJa0OpaToOpHOW pabdoTe MpeUTOKEHBI TaOIUIIBI WM MAOIOH IS 3alMCH SKCTICPUMEH-
TAJIBHBIX JaHHBIX, TO 3AMOJIHAIOTCS STH TaOJIUIB WK 11a0I0H. B MHOM ciyyae 3anuch SKCepu-
MEHTaJIbHBIX JAHHBIX JI€IAeTCsl CTYICHTOM B IIPOM3BOJILHOM hopme.

[To oxOHYaHHUU BBIMOJHEHUS SKCIEPUMEHTA CTYACHTHI JOJDKHBI IIPUBECTU CBOE padbouee
MECTO B MOPAZOK U BBIMBITh HCIOJIB3yEMYI0 XUMUYeCKyIo nocyay. Ilocie atoro pabouee mecto
C/1aeTCsl MPEeIoIaBaTeNio UK Ja00opaHTy U B TaOOpaTOPHBIH KypHAJ CTyIEHTa CTABUTCS OTMETKA
O BBINOJIHEHUH SKCIEPUMEHTAIBHON YacTu JIaOOpaTOpHOH paboOThl C 00A3aTENbHBIM yKa3aHUEM
JIaThl €€ BBITOTHEHHUS.

AHa/IN3 NMOJY4YeHHBIX Pe3yJIbTATOB M (OPMYJIHMPOBKA BHIBO0B

MoeT BBIOJTHATHCS KaK CaMOCTOSITEIbHAsA paboTa CTyIeHTa JOMA, HIIU IO KOHTPOJIEM
IpenoJiaBaTessl B TEUEHHE BPEMEHH, BbIJICJIEHHOIO Ha JIabOpaToOpHble pabOThl MM B XO/1€ MHOU
KOHTaKTHOM pa®oThl ¢ mpenoaaBateneM. CTyAEHTHI JOKHBI BBIIIOJIHUATH BCE HEOOXOAMMBIE pac-
YeThbl COIJIACHO METOJMUYECKUM yKa3aHHsIM K BBIINOJIHEHUIO J1a0opaTopHbIX pabot. B mabopatop-
HOM KypHaJe IPUBOATCA BCe HEOOXOIUMBIE PAaCUeThl C yKa3aHHEM Pa3MEpPHOCTEH MOTyuYeHHBIX
BEJIMYMH, & TaKKe Bce rpaMKU U PUCYHKH B COOTBETCTBUHU € TPEOOBaHU JIAOOPATOPHOTO MPAK-
TUKyMa.

B cnyuae, ecnu B xoz1€ 1a00paTopHOi pabOThl UMEET MECTO MPOTEKAHNE XUMUUECKUX Pe-
aKIui, Bce OHM JOJDKHBI OBITh 3allUCAaHbl B JJA0OPATOPHOM JKypHaJIe B MOJICKYJISIPHOM, ITOJIHOM
MOHHOM U COKPAILICHHOM HOHHOM BHJIE.

Jlanee Ha OCHOBAaHUM IOJIyUYEHHBIX PE3YyJIbTATOB CTYJIEHTHI TOJKHBI cHOPMYyITUPOBATh U
3amucarh BbIBOJ, KOTOPBIM JOKEH OBITh COIIACOBAH C 3asBJICHHBIMH LEISIMU W/WIN 3a7a4aMu
nabopaTopHOil paboThl. BeIBOA HOKEH coaepxKaTh HEOOXOIUMYIO KOJMYECTBEHHYIO HH(pOpMa-
LUIO.

[Tpu moaroToBKeE K 3ammuTe 1a00paTOpHOIl paboThl HEOOXOAUMO OTBETUTH Ha MPEATIOKEH-
HbIE KOHTPOJIBHBIE BOMPOCHI, KOTOPhIE UMEIOTCS TIOCIIe Kax 01 J1abopatopHoit paboTel. Ocoboe
BHUMAaHHE B XOJI€ TEOPETHUECKON MOATOTOBKH JIOJKHO OBITh 0OpallleHO Ha NOHUMaHue (usnye-
CKOM CYIIHOCTH Tporiecca(oB) U3Iydaronuxcs B Xo/1e paboThl. [[1s caMOKOHTPOJIS B KaXKI0H pa-
00Te MpuBeACHBI KOHTPOJIBHBIE BOIIPOCH], HA KOTOpPbIE 00yJaromuiicss 00s13aH AaTh YETKHE, Mpa-
BUJIbHBIE OTBETHI.

3amura Ja60paTOpHOi padoThI

3ammTa J1abopaTopHBIX PadOT MPOUCXOIUT B BUIE coOeCeI0BAaHHUS C TIPEIOaBaTeIeM Mo
nabopaTopHOil paboTe ¢ 00s3aTeNbHON MPOBEPKOM IpernoaBaTeseM J1adopaToOpHOTo KypHaia
cTyAeHTa. /|y ycrenHo 3amuThl 1a00paTopHO pabOThI CTYIEHT JOJDKEH MPEJOCTaBUTh J1a00-
PaTOpHBIi )KypHaI, 0)OPMIIEHHBIN B COOTBETCTBUH C YCTAHOBJICHHBIMU TPEOOBAHUSAMU, BKIIIOYAS
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HAJIMYHE OTMETKU O BBIITOJIHEHUH YKCIIEPUMEHTAIILHON YacTu paboThl. B xome ycTHOI Gecens ¢
IIPENOAaBaTeNIeM CTYACHT JOJDKEH IIPOAEMOHCTPUPOBATh 3HAHUE LIEJIEH U 3a]1a4 BBIIIOJHEHHOU
paboThI, 3aKOHOB, KOTOPHIE JIEKAT B OCHOBE HAOJIOJaEMbIX B X0 paOOTHI SBJICHUH, IIPOIEMOH-
CTPUPOBATHL YMCHHUC AaHAJIM3UPOBATH NOJTYUYCHHYIO I/IHq)OpMaI_II/IIO n acj1aTb Ha €€ OCHOBE BbIBO/JBI.
B sToMm ciydae B mabopaTopHOM KypHaJie Ha COOTBETCTBYIONICH pabOTe CTaBUTCS TIOMETKA «3a-
YTEHO», POCIUCH MPEToIaBaTeNsl, MPUHSBIIETo padoTy, U JaTa 3amuThl padoTsl. [locne sToro na-
OopaTopHasi paboTa CUYMTAETCs BHIMOJHEHHOM. JlomyckaeTcs 3amuTa 1abopaTopHbIX padboT MHIM-
BUAYAJIBHO HUJIK B COCTABC MAJIbIX I'PYIIIL OGy‘-I&IOH.II/IXC}I, COBMCCTHO BBIIIOJIHABHINX JAHHYIO pPa-
oory.

CamocrosarenbHas paboTa Hapsay € ayAWTOPHOM IPEICTAaBISET OJHY M3 BaXKHEUIIMX
dbopm yuebHOTO TIporiecca. CamocTosTeNnbHasE paboTa — 3TO IUTaHUpyeMasi paboTa CTYJEHTOB,
BBITIOJHSAEMAs 0 33JIaHUI0 U TPU METOJUYECKOM PYKOBOJICTBE TpEIojaaBaress, HO 0e3 ero
HemocpeAcTBeHHoro yvactus. CamocrosiTenbHas padoTa MpenHa3HAaYeHa HE TOJIBKO  JUIS
OBJIQ/ICHUS TIPEACTABICHHON TUCIMIUIMHOM, HO U 11 (POPMUPOBAHMS HABBIKOB pabOTHI BOOOIIE,
B y4eOHOH, Hay4dyHOH, MpodeCcCHOHATBHON NeATeTbHOCTH, CIOCOOHOCTH NMPUHUMATh Ha ce0s
OTBCTCTBCHHOCTH, CaAMOCTOATCIIbHO PCIIATh BO3HUKAKOIIUC HpOGHeMBI, HaxXOAWUThb IMPAaBHUIILHLIC
pEIIeHUS | T.JI.

B ocBoeHuu AUCHUIINIMHBL UHBAJILJAMH U JIMIAMU C OIPaHUYCHHBIMU BO3MOXKHOCTAMU
3I0POBbsI OOJIBIIOE 3HAYCHHUE WMEET WHAMBHIyajdbHas ydeOHass paboTra (KOHCYJIbTAIlUH) —
AOMOJIHUTCIIBHOC PA3BbACHCHUC yqe6H0r0 MaTtcpHrajia. I/IH,Z[I/IBI/I,Z[ya.HBHBIe KOHCYJIbTallUNU 110
NPEIMETY SIBIISTIOTCS BaXKHBIM (DaKTOpOM, CHOCOOCTBYIOIIUM HHIMBHIYaTH3aI[Md OOyYeHUS H
YCTAHOBJICHUIO BOCHHTATCIILHOTO KOHTAKTa MCKAY [MPCIoAaBaTCiicM U O6yanOH_II/IMC$I
WHBAIMIOM HITH JTUIIOM C OTPAHWYCHHBIMUA BO3MOXXHOCTSIMH 3/IOPOBBS.

7. MaTepuajibHO-TeXHUYECKOe ofecriedeHne 1Mo JUCHUNInHe (MOIYJII0)

Jlist mpoBeeHUs JIEKIIMOHHBIX 3aHATUN UCIIOJIB3YETCS MYJIbTUMEIUNHBINA IIPOEKTOP U HO-
yTOyK. JlabopaTopHble 3aHATHSI MPOBOIATCS B XUMUUYECKOW T1abopaTopuu, CHaOKEHHON Kak 00-
11enabopaTopHBIM (XMMHYECKAs TTOCY/1a, PEAKTUBBI), TAK M CIECIHATU3UPOBAHHBIM 000pyA0Ba-
HUEM, HEOOXOAMMBIM JIJIsl TPOBEICHHS OTICIBHOM JTaO0paTOPHOU PabOTHI.

HanmeHnoBanue crienuaibHbIX 10-
MEIECHUH

OcCHaIIEHHOCThH CIEIHAILHBIX I10-
MEICHUH

HepequL JIMOECH3UOHHOT'O IIPO-
rpaMMHOIro0 obecrieueHust

Y4eOHbIe ayIUTOPHH AJIs IPOBEIC-
HHUS 3aHATUN JIEKHMOHHOI'O THIIA

MeOGenb: yueOHast MmeOelb
Texunueckue cpeacTBa 00yUeHUs:
9KpaH, NPOEKTOP, KOMIBIOTEP

Microsoft Windows;
Microsoft Office

Y4eOHbIe ayIUTOPHH IS IPOBEIC-
HUS TPYIIIOBBIX U MHAWBUALYATbHBIX
KOHCYJIBTAIIHH, TEKYIIET0 KOHTPOJISA
1 IPOMEXYTOYHOH aTTeCTaIH

Mebernb: yaeOHas MeOeib
TexHuveckue cpeacTBa 00yUCHUsL:
JKpaH, NPOEKTOP, KOMIIbIOTED

Microsoft Windows;
Microsoft Office

VYueOHble ayJUTOPHHU ISl TIPOBEJIe-
HUSL 7a00OpaToOpHBIX pabor (aym.
345C u 139C)

Mebenb: yaeOHas Mmebenhb
Texnnueckue cpencTpa 00ydeHUS:
HepEHOCHOE MYJIbTUMEANiITHOE 000-
pynoBaHue (HOYTOYK, POEKTOP)
O06opynoBanue: crienualu3upOBaH-
Has naboparopHas MeOenb (CTOJbI,
CTYJIbsI, IIKa(Qbl JJIsI PEaKTHBOB U
obopynoBaHus, BBITSDKHBIC
mKkagbl), CpeACTBa MOXKapHOU Oe3-
OIACHOCTH U OKa3aHMs TepBOI Me-
JUIMHCKOI INOMOIIHM, XUMHYECcKast
nocyzna U 000pyJoBaHHE, CYIIHIb-
HBIN ETOR MMOTEHIINOCTAT
AUTOLAB PGSTAT302 — 1 T,

Microsoft Windows;
Microsoft Office

15




reHepaTop Bojopoja Jaboparop-
HBII — | 1T, BaHHA yJIBTPa3ByKOBast
nabopatopHasi— 1 mr, sueika s
UCIIBITaHUSI MEMOpPaHHO-3JICKTPOI-
HBIX 0J70K0B — 1 1T, Bechl Jabopa-
TOpHBIE — | IUT, BECHl aHAJMTHYeE-
CKHE — 2 IIT, TEPMOCTAT BO3LyLITHBIN
— 1 mr, T1IK-3 mr., XumMugeckne pe-
AKTHBBL.

JIJ1st caMOCTOSTENHHOM pabOThl 00YJArOIITUXCS MPEyCMOTPEHBI IIOMEIIEHUS, YKOMITIEK-
TOBaHHBIE CIICIIUATH3UPOBAHHON MeOEIbIO, OCHAIIEHHBIE KOMITBIOTEPHON TEXHUKOW C BO3MOXKHO-
CTBIO TIOJIKJIFOUEHHS K ceTH «HTEepHET» 1 00eCTICUeHHEM JIOCTyTa B AJIEKTPOHHYIO HHPOPMAIIH-

OHHO-00pa30BaTENbHYIO CPEly YHUBEPCUTETA.

HanmenoBanue nmoMemeHU It
CaMOCTOSTEIBHON paboThI 00yUaro-

OCHAIIIEHHOCTh TOMEIIEHUI [Ist
CaMOCTOSTENLHOHN padoThI 00yJaro-

Tlepeuenp TUIIEH3UOHHOTO MPO-
TPaMMHOTO O0OeCTIeUeHUS

TEXHHUKa C OJKIF0UCHIEM K HHPOP-
MAaI[MOHHO-KOMMYHHUKAITHOHHON
cetn «HTEepHET» W IOCTYIOM B
JNIEKTPOHHYIO0 HH(POPMAIIMOHHO-00-
pa3oBaTeNbHYI0 Ccpemy oOpa3oBa-
TEJIbHOW OpTaHM3alWH, BeO-Ka-
Mephl, KOMMYHUKAITMOHHOE 000pPY-
JIoOBaHKEe, 00eCTIeUnBAOIIee JOCTYII
K CeTH HWHTEpHET (IIPOBOJIHOE CO-
eIMHeHHE W OECIPOBOTHOE COEIU-
HeHue 1o TexHojorun Wi-Fi)

HIIXCsl HIMXCS
ITomemmenne st camocTosiTenbHOM | Mebenb: yaeOHas mebens Microsoft Windows;
paboTel oOyuaronuxcs (qutanbHblii | Kommnexkr — crenumanmsupoBanHoi | Microsoft Office
3an Haydnoii 6ubimorekn) MeOesH: KOMITBIOTEPHBIC CTOJIBI

ObopynoBanue: KOMIIBIOTEpHAS

TTomernienne st caMOCTOSATEIBLHOM

(400c,

paboTel  OOyYarOITHXCS

401c, 431c, 329¢)

Mebenb: yaeOHas MeOeb
Kommnexkr  crnenuanu3upoBaHHON
MeOesH: KOMITBIOTEPHBIC CTOJIBI
Oo6opynoBanue: KOMIIBIOTEpHAS
TEXHHUKA C OJKITF0YCHIEM K HHPOP-
MAaI[MOHHO-KOMMYHHUKAITHOHHON
cetn «MHTepHeT» M JOCTYIIOM B
3JICKTPOHHYIO MH(POPMAITMOHHO-00-
pa3oBaTeNbHYI0 Ccpemy oOpa3oBa-
TEJIbHOW OpTraHM3alWH, BeO-Ka-
Mepbl, KOMMYHUKAITMOHHOE 000pPY-
JIOBaHUE, 00CCIICYUBAIOIICE JOCTYI
K CEeTH HHTEpHET (IPOBOJHOE CO-
¢JIMHEHNE W OCCIpPOBOJHOE COCIU-
HeHHUe 1o TexHojorun Wi-Fi)

Microsoft Windows;
Microsoft Office
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