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1 Heau 1 321248 H3YYeHH S THCIUILIMHBI (MOTYJIA)

1.1 ITenb ocBOeHHS THCIHHILIHHBI
[les ocBOSHUS TUCIUIUTUHBI «[IpHMeHeHe HOHIIOIHMEPOB B AIIEKTPOXUMUYIECKOM
TEXHOJIOTHI» COCTOUT B ()OPMHUPOBAHHH Y CTYJICHTOB 3HAHMUII IO MIPUMEHEHHIO HOHIIOINMEPOB B
Pa3MUUHBIX 3IEKTPOXUMHYECKHX IIpoIleccax M IMOJTOTOBKAa CTYJCHTOB K CaMOCTOSATETbHOI
pabote B H30paHHOI 001aCTH XUMUH. .

1.2 3agayy IHCOHILIHHBI
B 3amaun yueOHOIN AuCHHIUIMHB «[IpHMeHeHe HOHIIOINMEPOB B DJIEKTPOXUMUYIECKOM
TEXHOJIOTHH» BXOJHUT:

— chopMHpPOBAaTh Yy CTYAEHTOB IIpeJicTaBIeHHS O (PU3HKO-XUMHYISCKHX CBOIICTBAX
HOHIIOIMMEPOB;

— cdopMHpoBaTh IIPEACTAaBIECHHA O TEXHOJIOTHYECKHX IIporeccaX ¢ ydacTHeM
HOHIIOIMMEPOB;

— pa3BUTh YMEHHUS 110 HCIIOIH30BAaHUEO HOHIIOIMMEPOB B Pa3INIHBIX TEXHOJIOTHIX;

— pa3BHUTh Y CTYJICHTOB HAaBBIKH pabOTHI ¢ yIeOHOI H HaAyJHOIl THTepaTypoil.

1.3 MecTo JUCHHMILIMHBI (MOXYJIsI) B CTPYKTYpe 00pa3oBaTe/IbHOM POTPaMMbI

Juciummua «lIpuMeHeHHe HOHIOMHNMEPOB B 3IEKTPOXHMHYECKOH TEXHOJIOTHI
ABJIAeTCAd JUCHUILIMHON IO BBIOOPY BapHaTHBHON dacTH bioka 1 "J{HcHMIUIMHBI (MOmyIH)"
y4eOHOTO IUTaHa, (hOpMHpPYeMOil yUacTHHKaMH 00pa3oBaTelIbHBIX OTHONIeHHI. Ee M3ydeHHIO
JIOJDKHO TPENIeCTBOBAaTh H3yYEeHHE TaKUX JUCIHMIUIMH Kak «HeopraHumdeckas XuMHS»,
«Dm3ukay. Juciummmaa «lIppMeHeHHe HOHIIOIHMEPOB B 3IEKTPOXHMHYECKON TEXHOIOT U
ABJIAeTCA TeopeTHdecKoil 0a3oif IS TakHX JIUCIMILIHNH, Kak «IIpollecchl M ammapaTel B
MeMOpaHHOI TeXHOJIOTHH», a Takke «MeMOpaHsl 1 MeMOpaHHBIE SBICHHS». B COOTBETCTBHHU C
paboynM ydJeOHBIM IUTAHOM JHCIHUINIMHA H3ydaeTcs Ha 2 Kypce. BHJI IpoOMeKYTOYHOM
aTTeCcTaIlHH: 3a4eT.

1.4 IlepeyeHb MJIAHHPYEMBIX Pe3y/JbTATOB 00y4YeHHS MO JHCHHILVIHHE (MOIYJII0),
COOTHECeHHBIX ¢ IVIAHAPYeMbIMH pPe3yIbTATAMH 0CBOeHHS 00pa30BaTe/IbHOM MPOTrpaMMbI

3ydenue jaHHON ydeOHOIl JUCIMIUIMHBI HampaBieHO Ha (QoOpMIpoBaHHE Y
00yJaromuxcs cAeIyIOIIX KOMIISTESHITIIL:

Kog i1 manmveHoBaHIIE HHOHNKaTOpa PE3YJIBT3T]:I OGY‘IQHIISI IO OTHCITHILTHHE

IIK-1. Cnocoben OCYHIeCTB/JIATE CTAHIAPTHBIC OMePAIIHH IO NpedTaraeMbiM MeTOOJHKAM, HANpAB/JI¢HHbIE
HA MOJOYIeHHEe H HCCJIeJ0BAHHE PA3THIHBIX coeIHHeHHH H MATEpHAIOB

HIIK-1.1. OcymiecTBIsSeT CTaHTapTHEIE | 3HaeT cIoCcOOkI MOTyIeHII HOHIIOIIMED OB

Oomepallll 10 MpeJgaracMbIM  METOMIKAM, | YMeEeT IOIh30BaThCA XIIMITIECKIIM 000pYI0BaHIIEM.
HalpaBlIEHHBIE Ha IIONYYESHNE H IICCIE/I0BaHIE | BraJgeeT OCHOBHBIMH TIOHSTISIMI W TEPMHHOJOTHEH B
XHMHYECKHX COE/NTHEHIII Pa3IIHOIl IPHPOIBI H | 00IaCTH CHHTETIIECKIX HOHTIOMIMEDOB.

MaTepHaloB Ha IIX OCHOBE.

HITK-1.2. Brionpaer ONTHMANEHBIE | 3HaeT 00IacTH IPIMEHEHIIA OHIIOMIIMEPOB.
nmabopaTopHBIE METO/BI TIOTydeHIId I | YmeeT ompedennTs (H3HKO-XHMITMeCKHE XapaKTepHCTIKIH
1IccTIeI0BaHIS XIIMITIECKIIX COE[IHEHIN | HOHIOINMEpPOB.

Pa3IIYHOII IPHPOJIBI H MATEPHATIOB Ha IIX OCHOBE | BrajeeT HABBIKAMH BHIIOJHEHHS 0a30BBIX OIEpaIlni IO
HCCTIeTOBAHHIO CBOIICTB HOHIIONIIMEPOB.

Pe3y.!IBTaTbI 06yIIeHHH JUCHTHIUIHHE NJOCTHTAKOTCA B paMKaX OCYIICCTBIICHHA BCEX BHIOB
KOHTAaKTHOH H CaMOCTOATEIbHOI pa60TbI 06ytIaIOUJ}fIXCH B COOTBETCTBHH C YTBCPAKICHHBIM
ytleﬁﬂbIM ILITaHOM.



VHUKaTOpbl  JTOCTHKEHHS KOMIICTEHIIMII CUHTArOTCS C(OPMHPOBAHHBIMU  IIPH
JOCTIZKEHHH COOTBETCTBYIONHX HM Pe3yIbTaTOB 00ydeHHS.

2. CTpyKTYpa ¥ colep:KRaHHe THCIHILTHHbBI

2.1 PacnipeiesieHHe TPY/I0€MKOCTH JUCIUILIAHBI 0 BHAaM paboT

OOmias TpyI0oEMKOCTh JIICIUILIHHBI COCTaB/IfgeT S5 3adeTHBIX enuHHI] (180 wacoB), ux
pacmpeseeHne Mo BUIaM padoT MpejicTaBIeHo B Ta0auie

B yueOHoil paboTel Bcero CemecTphI
qacoB (gacsr)
3 4
KoHTAKTHA" padoTa, B TOM YHCJIE:
AyIHTOpPHBIE 3aHATHS (BCero): 118 68 50
3aHATIA JEeKIIOHHOTO THIIA 40 34 16
nabopaTopHEBIE 3aHATIA 68 34 34

MpaKTHYSCKIE 3aHATIIA

CEMITHapCKIIC 3aHATHA - = %

HHasg KOHTAKTHASI padoTa:

KoHTpons camocTosgTensHoll paboTsl (KCP) 6 4 2
IIpoMesxyTouHag aTTecTams (ITIKP) 04 0,2 0,2
CamMocTosaTeIbHAS Pad0Ta, B TOM YHCIE: 55.6 35.8 19.8
OdopmireHe 1ab0paTOPHBIX paboT 20 10 10
CamocTOoSTeIbHOE H3YUEHHE TEOPETHIECKOT0 MaTepHaia 15 10 5
IloaroroBka K TeKyIIEMY KOHTPOJIIO 20,6 15,8 4,8
KonTpoas:
IToaroToBKa K 9K3aMeHy - - -
Obdmias TpYI0eMKOCTh qac. 180 108 72
B TOM 4YHCJIe KOHTAKTHASA 1244 7.2 522
padoTa
3a4. e 5 3 2

2.2 Copep:xanue THCHHILIMHBI

Pacmpenienrerre BuioB yaeOHOM pabOThI U HX TPYIOEMKOCTH TI0 pa3JiesiaM JUCITHILTIHHEL.
Pazjeins! (TeMbl) JHCIUIUTHHEL, H3y4aeMble B 3 ceMecTpe (ogHas hopMa oOyueHus)

KomrecTso 9acoB
AymuropHas Breayut
pabota OPE? .
aboTa
Ne HammvernoBasnie pa3ienos (TeM) Boeii P
I 113 P CPC
L. TTomydeHIe i (pH3IKO-XHMITYECKIe CBOIICTBA HOHIIOIIMEPOR 34 10 - 12 12
2 SIeKTpoMaccoIlepeHOC B HOHIIOMIMEpax 32 10 - 10 12
3. SIeKTpOXHMHUS HOHIIOIIMEDPOB 378 | 14 - 12 11,8
HTOI'O no pazoenam OUCYUnaIlHsl 103.8| 34 - 34 35.8
KoHTpois camocTogTebHOI paboTel (KCP) 4
IIpomexyTodnas arrectanus (ITKP) 0,2
IloaroToBKa K TeKYIIEMY KOHTPOIIO -
OO01mas TpYI0eMKOCTb TI0 JICIIILIHHE 108
Pa3jernst (TeMbl) AUCHUIUTHHBL, H3ydaeMble B 4 ceMecTpe (ogHas hopMa oOyueHNns)
KomrgecTso gacoB
Breayaut
Ne HammeHnoBanie pa3ienos (TeM) AypETopAL OpHas
Bcero pabota
paboTa
a1 | m3 | JP CPC




1.|HonnomiMepsl B Ipolleccax 3JIeKTpoaHami3a 30 6 - 16 8
2.|MeMOpaHHBII 3TeKTPOIIH3 16 4 = 6 6
3. Honmnomivepsl B TOIUTNBHEIX 3MEMEHTaX H 3IeKTPOXIMITIeCKOM 3.8 6 i 12 58
CIHTE3E
HTOI'O no pasoenam OuUCyUnIuHbsl 698 | 16 - 34 19,8

KoHTpoJb caMocTodTeIbHOI paboTsl (KCP) 2

IIpoMexxyTounas arrectamns (ITKP) 0,2
TloaroToBKa K TEKYIIIEMY KOHTPOJIIIO 3
O01mas TpyI0eMKOCTb 10 JICIIILTHHE 72

IIpumeuanue: JI — mexmuu, [13 — mpakTudeckue 3aHATHS / cemuHapsl, JIP — mabopaTropHble

3anaTus, CPC — camocTosTe IbHAs paboTa cTy/IeHTa

2.3 Coxep:xanne pa3ieoB (TeM) JHCIHAILIAHBI

2.3.1 3aHATHA JeKIIHOHHOI0 THIIA

No HammernoBaHIe pa3gena o T —— @opma TeKyIIEero
(TemBI) KOHTPOJIS

1. |Tomyuenne u pmsuko- |Kmaccupmkanus monmMepoB. [lomydeHHe TOMOTEHHBIX H|YCTHBII OTIIPOC,
XIMIYeCKIe CBOIICTBA  |T€TEPOreHHBIX HOHIOIIMEDOB. JIP1
HOHIIONIIMEPO

2. |Homydenue u Gpusuko- |MeToasl HCCIEJOBAHHA CTPYKTYphL. OH3MKO-XIMIYeCKIe|YCTHBII 0TIpoc,
XIMHYeCKIe CBOIICTBA  |XapaKTEPICTHKH HOHIOINMEpPOB: oOMeHHas, ruiparHas u|JIP2
HOHIOIIMEPO copOIIOHHAS EMKOCTD.

3. |DmekTpomaccomepeHocC B |SBleHHs TepeHoca B MeMOpaHHBIX cHcTeMaX. IIOTOK|YCTHBII ompoc
HOHIIOTNMEPax BEIIECTRA. YCIIOBHE JIIEKTPOHEHTpaIbHOCTH. Y paBHeHne|JIP3

MaTepHalbHOro DaaHca.

4. |2SnexkTpomaccorepeHoc B |[IBIDKEHIIE HOHOB B 3JEKTPHYECKOM U KOHIIeHTpammoHHOM|JIP4

HOHMOINMEPAX none. MoaemipoBaHiie mpolieccoB IepeHoca B HoHNomIMepax. [KP1
Vpasuenus Hepaera-IInaska-Ilyaccona.

5. | DHeKTpoxXIIMIIA DIeKTpoNpoBOOHOCTE  HOHIOMIMepoB. Marepnamer  co|JIPS
HOHMOIIMEPOB CMENIAHHOI HOHHOI H 31eKTPOHHOI IPOBOJNMOCTHIO.

6. |DIeKTpoXHMIIA Dnextpomipdy3ugs B MemOpaHHBIX cucreMax. IlpenemsHErI|JIP6
HOHIIONIMEPOB AMeKTpoAn(dy3NOHHEIT TOK W compsuKeHHBIE 3(¢ekTsr|TecT

KOHIIEHTPAIIIOHHOI TIOJISPII3aIIIL.

7. |lloHmOTHMEpPHI B DICKTPOIIANI3 ¢  IIOHOCENeKTHBHBIMH  MeMOpaHawmiL |JIP7
TIpolieccax JemiHepami3ammid TIPHPOJHBIX BOA 51 OYIICTKA
3NIEKTPOHaIH3a TIPOMBIIIIEHHBIX pacTBOPOB.

8. |HonmonmnMepsl B KoHneHTpHpOoBaHe pacTBOPOB  3NEKTPOIHTOB  MeToaoM|JIP8
Tpolieccax 3NEKTpoIamisa.
3IIEKTPOHaIII3a

9. |MemOpaHHBIIT IlepdTopupoBaHHBIC HOHIIONNMEDH! I MOIYyYeHIS Xiopa m|JIP9
3IICKTPOTII3 e I0Y .

10. |MemOpaHHBIIT Ilomygennie BojopojJa M Kiciopoda m3 Boasl MetogoM|JIP10
3NEKTPOIII3 MeMOpaHHOTO 3NEKTPONN3a. DIEKTPOXIMITIECKIIT METO[

YMATIeHIIS BOJIEI

11. |Hormonumepsl B MeMbOpaHB! I TBEPIOMOIIMEPHBIX TOIUIIBHBIX 371eMeHTOB.|JIP11
TOIUTHBHBIX 3NIEMEHTAX N | DIeKTPOXHMIYECKINT CITHTE3.

INMEKTPOXIMHIECKOM
CHHTE3€

12. |HormoauMepsl B Monnduipiposanne mepdTOpPHPOBAHHEIX HOHIIOMIIMepoB mid|JIP12
TOIUTHBHBIX ANEMEHTAX U |cTaOIIin3am CTPYKTYPHL IToBepxHOCTHOE
INEKTPOXHIMITIECKOM Mo/ (IITHpOBaHIE HOHMIOIIMEPHBIX MeMOpaH
CHHTE3€ HAaHOpAa3MEPHBIMH YacTHITAMI MeTalIIYecKOro KaTamiI3aTopa

17151 TOTLTIBHEIX JIEMEHTOB.

2.3.2 3aHATHS CEMHUHAPCKOI0 THIA (MPAKTHYEeCKHE / CeMAHAPCKHE 3aHATHS/
JadopaTopHble padoThI)




o HamnmeHnoBaHIIe pa3iena T T T @DopMa TeKyLIeTO
(TeMsbI) KOHTpONIA

1. [[omyuenme i gpm3nKo- |OmpedeleHIe TPaHCIIOPTHRIX XapaKTepICTHK HOHIoMMepoB. (JIP1
XIIMHYECKIe CBOIICTBA
HOHIIOIIIMEPO

2. [[Tomyuenme i pi3nKo- |OmpedeleHie THAPOGIUIBHBIX XapaKTepHUCTHK HOHIOINMepoB|JIP2
XIMHYECKIe CBOIICTBA  |METOJJOM BO3/IYIIHO-TEILIOBOI CYIIIKIT
HOHIIOIIIIMEPO

3. |3mexkTpomaccornepeHoc B |OmpedeneHie CKOpOCTI HOHHOTO 00OMEHa. JIP3
HOHIIOIIIMEpax

4. |2nexTpoMaccomneperoc B |OmpeieneHIe IIMMITHPYIOMIEI cTa il IIOHHOTO 00MeHa JIP4
HOHIIOIIIMEpax

5. |3nexTpoxmMHsS Ompe geneHue VIETBHOI anekTponposogaocTH|JIPS
HOHIIOIIIIMEPOB HOHIOIMEPOB.

6. |3nexTpoXIMHS Ornpe geneHie CENeKTHBHOCTH noHmnommepos|JIP6
HOHIIOIIIIMEPOB HOTEHITIOMETPHIECKIIM METOA0M

7. (HoHmonmMmeps! B DIEeKTpOoMIAaI3 ¢ HOHOCETIEKTHBHBIMII MeMOpaHaMII. JIP7
mporeccax
3NeKTpoIami3a

8. (HoHIommMepsI B KonneHTpHpoBaHiie pacTBOPOB  3IEKTponuToB  Metogom |JIP8
mporeccax INEKTPOIHANN3A
3NEeKTpoANam3a

9. |MemOpaHHEIT VMsATueHIIe BOIBI METOIOM MeMOpaHHOT O 3IeKTPOIII3a JIP9
INEKTPOIIH3

10. |MemOpaHHEIT Ilomydenne Bogopoda M KHclopoda 13 Boael Metogom|JIP10
3NEKTPOI3 MeMOpaHHOTO 3IEKTPOII3a

11. [HoHmonimeps! B Mo mimnpoBaHiie HOHIIOINMEPOB U CEeapalioHHbIX JIP11
TOILTIIBHBIX 3T€MEHTaX I |IIPOIIECcCOB.
3NEKTPOXIMITIECKOM
CHHTE3€

12. [HoHmommMeps! B Mo HmnpoBaHie HOHIIOIIIMEPOB g TOILTHBHBIX |JIP12
TOILTIBHEBIX 1eMeHTaX I [3JJeMeHTOB
3NEKTPOXIMITIECKOM
CHHTE3€

3amura 1adopatopHoii pabotsl (JIP), koHTpopHas padbota (KP).

2.3.3 IIpumepHasi TeMATHKAa KYPCOBBIX padoT
KypcoBas paboTa He mpeaycMoTpeHa yaeOHbIM IJTAHOM.

2.4 Ilepevenb y1eOHO-MeTOIHIECKOr0 o0ecnedeHUs I CAMOCTOSATeIbHOH PadoThl
o0y4Jaronmmxcs Mo TUCHHILTHHE

Hepeqe}rb y‘]eﬁHO-Me’TO,E[II‘]ECKOTO obecriegeHsa HIICITIILIIIHEBI 110

Ne Bug CPC BBIIIOTHEHITIO CAMOCTOATEIBHOII paboTEI
1 | Odpopmrenne nabopaTopHex |1. Konornerko H.A., Jlemmnna O.A., JIo3a H.B., ®amina I1.B., IlIkupckas C.A.
pabdoT MewMOpaHHasg 3IeKTPOXHMMHIS: yaeOHoe mocobme. 2-¢ W31, IHCOp. H JOIL
Kpacuomap, Ky6I'V, 2017. 290 c.
2 | CamocTtostensHoe m3ydeHue |1. Kononenko H.A., Jlemmma O.A., JIloza H.B., @amma I1.B., IIlkupckas C.A.
TEOpeTIIecKoTo MaTepiana |MeMmOpaHHas 3NeKTpOXIMHS: ydeOHOe mocoOme. 2-e H3J., HCHp. M JIOI.
Kpacuomap, Ky6I'V, 2017. 290 c.
2. Mem6panstr 1 MemOpanHbIe TexHonorm. / OTB. pea. A.B. SpocmaBues. M.:
Hayumsrmi mup, 2013. — 612 c.
http://biblioclub.ru/index.php?page=book red&id=468334&sr=1.
3. TI'mycum H.II., Konomenko H.A. DnekTpoMacconepeHOC B HOHHBIX
TIPOBOJHIKaAX: YaeOHoe mocobue. KpacHomap.: Ky6.I'V, 2014. 87c.
3 IloaroroBka k Tekymemy |l. MeToadeckne peKOMEHTAIIMN K  OpPTaHH3all  ayJUTOPHOI W
KOHTPOTIO BHeayJNTOPHOH (caMOCTOATENbHOI) paOOTHl CTYJEHTOB: METOMHYECKIe
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yxazamns / coct. T.IL. Cropoxenko, T.b. Iloumnok, A.B. Becramos, H.B.
Jlo3a. — Kpacrogap: Ky6asckmii roc. yH-T, 2018. - 89 ¢.

V4eOHO-MeToANYeCKIe MaTepualbl M CaMOCTOSTENbHON paboThl oOydaromuxcs U3
YHcJia MHBAJIUIOB U JIUII ¢ OTPaHMYeHHBIMU BO3MOKHOCTAMH 3710poBbs (OB3) mpeocTaBiastoTcs
B (hopMax, aJIaITHPOBAHHBIX K OTPAaHUYEHISIM HUX 3I0POBbS U BOCIIPUSTHS HHPOPMAITHUI:

JUtst It ¢ HapyHIeHUsAMH 3peHHS:

— B [I€9aTHOM (hopMe YBETMISHHBIM MIPUPTOM,

— B (popMe 3TIEKTPOHHOTO JIOKYMEHTa,

— B hopMe aymodaiiia,

— B IeuaTHOI Gopme Ha s3b1ke Bpaiind.

JUts It ¢ HapyHIeHUsIMH cayXa:

— B IeuaTHoIl Gopme,

— B (popMe 3TIEKTPOHHOTO JIOKYMEHTA.

JIis It ¢ HapyIIeHUsIMH OMOPHO-JIBUTAaTeIbHOTO amapara:

— B IeuaTHoOI Gopme,

— B (popMe 3TeKTPOHHOTO JIOKYMEHTa,

— B hopMe aymodaiiia.

JlaHHBII TepedeHb MOKET ObITh KOHKPETH3HPOBAH B 3aBUCHMOCTH OT KOHTHHIEHTa
o0yJaroIuxcs.

3. OOpa3oBaTe/ibHble TEeXHOJIOTHH, NpHMeHsieMble MPH OCBOCHHH JHCIHILTHHBI
(MoxyJisi)

B xoxme wu3ydueHuS [UCIMIUINHBI MPEIYCMOTPEHO HCIOIb30BAHHE TEXHOIOTHIT
mpoOIeMHOTO 00ydeHHs, BBIIOIHEHHE CTYJIEHTaMH J1abopaTOpHBIX paboT B MajbX TpyImax,
caMoCTOsITeTbHAs paboTa CTYyICHTOB.

KoMIleTeHTHOCTHBINI IMMOAXOJ B paMKax IIPENo/laBaHUs HUCHIUIUINHBI peanH3yercs B
HCIIOJIE30BaHHH HHTCPAKTHBHBIX TEXHOJIOTHII H aKTHBHEBEIX METOI0B (Hp06ﬂeMHa$I JICKITIIA,
paboTa B MaJIbIX TPYIMIax) B COYETAHUU C BHEAYIUTOPHOI paboTOil.

NudopMaIioHHble  TEXHOJIOTHH, IpUMEHSeMble TIpH M3YYEHUH JUCIIUIUIHHBL:
HCIOJb30BaHHEe  HH(POPMAIIMOHHBIX  PEeCypcoB,  JOCTYHHBIX B  HH(GOPMAIHOHHO-
TeIeKOMMYHHKAIIMOHHOM ceTH MHTepHeT.

AnantuBHble 00pa3oBaTelbHbIC TEXHOIOTHH, IPUMEHAEMbIe TIPH H3YUSHIH JTHCITUILTHHBI
— JUIS JUIl C OrpPaHHYEHHBIMH BO3MOKHOCTSMH 3I0POBBSl IPEIyCMOTPEHAa OpraHH3aIld
KOHCYJIBTAIIHI C UCIIOIB30BAaHNEM 3I€KTPOHHOI IIOYTHI.

4. OmneHo4HBIe cpeacTea A1 TeRYHIETro KOHTPOJIA YCeBaeMoOCTH H
HPOME}KyTO‘lHOﬁ aTreCTallii

OmneHoUHbIe cpejicTBA Ipe[Ha3HAUeHbl JUISI KOHTPOIS M OIEHKH 00pa30BaTelbHBIX
JOCTIKEHHIT 00yJaroNpIXcs, OCBOMBIIMX MporpaMMmy y4eOHOIN ucruIuinabl «lIpnMeHeHne
HOHTIOJUMEPOB B IEKTPOXUMUUECKOI TEXHOIOTUI.

OmeHoYHbIE Cpe/ICTBA BKIIOUAET KOHTPOJIbHbIE MaTepHallbl [l MPOBEICHIS TeKylero
KOHTPOJISI B (OopMe BOIPOCOB JUISI YCTHOTO OIpOca, TECTOBBIX padOT, KOHTPOIBHBIX padoT,
KOHTPOJIBHBIX BOIIPOCOB K J1a0OpaTOpHBIM paboTaM, U MPOMeRYTOYHOH aTTecTallMu B (opMe
BOIIPOCOB K 3a4eTy U HK3aMEHY.

CTpyKTypa olleHOUHBIX CPeJICTB sl TeKyIlell H MPOMeRYTOYHOH ATTecTAIINI

Ko n HanMeHoOBaHIE HanmMeHoBaHIIe OIIEHOYHOTO CpPEJICTBA
Ne Pe3ynbTaTH 00ydeHIA
) HHIIKaTopa . IIpomexyTouHas
wn (B cooTBeTcTBHII C II. 1.4) TeKymni KOHTPOIb
(B cooTBeTCTBHN C II. 1.4) = arTecTalnis




HITIK-1.1. OcymecTBiseT
CTaHJAapTHEIE OIEPAITHH
o TIpeJIaTaeMbIM
MeTO/TIKaM,
HalpaBIecHHBIE Ha
TIomydeHHe 51
HccIeqoBaHIe
XHMHYECKIX COE/IHEeHHIT
pa3mIgHON TpHPOAB U
MaTepHaIoB Ha X
OCHOBE..

3HaeT crocoObl
TIOTYYEHII

HOHIIOTHMEDOB

JlabopaTopHas pabora

Bonpoc Ha 3agete
1-3

yMeeT TI0Tb30BATHCA
XIIMITIE CKITM
obopynoBaHIEM IUIs
OTIpeierIe His CcBOIICT
HOHIIONIMEPOB

JlabopaTopHas paboTta

BIIAJEeT OCHOBHBIMIH
TIOHSATHIMI u
TEePMIHOIOTHEI B 00IacT
CHHTETHYECKIX

JlabopaTopHas paboTta
Tect

Bonpoc Ha 3agete
1,6, 14,23

HOHITOTIIMEDPOB

3HaeT obmacT
TIpIMeHEHIIA

HOHITIOTTHMEDPOB

Bomnpoc Ha 3agete
17-23

JlaGopaTopHas paboTta

HIIK-1.2. Bribupaer

ONTHMAIbHEIE
TadOpaTOpHEIE  METO/TBI
TIOTYIEHHUS 31
HCCTIeTOBAHIS

JlaGopaTopHas paboTta Bompoc Ha 3aUeTe
TecT; 4,5

YMeEET OIMpEIcIITE
(I)I-ISI-H{O -XHMIT9SCKIIE
XapaKTCpHCTHKI
HOHIIOTIIIMEPOB

XIMHYECKIX COe/IHEeHHIT
pa3mIgHON TpPHPOAB W
MaTepHalIOB Ha HX OCHOBE

JlaGopaTopHas paboTta
KoHnTponsHag paboTa

BIIajieeT HaBBIKaMII
BHITIOTHEHTIA 6a30BbIX
OTIepaIiit mo
HCTIOE30BAHITIO
HOHIIONHMEPOB

Tunosble KOHTPOIbHBbIE 32IaHUA H/IH HHbIe MaTepHAa/Ibl, HeOOX0INMbIe /sl OlleHKH
3HAHHI, YMeHHil, HABBIKOB U (IJ1H) ONbITA [JesITeIbHOCTH, XaPaAKTePH3YOIIHX 3TATbI
(opmMupoBaHUs KOMIeTeHIIHI B PoIlecce 0CBOEHHS 00pa30BaTe/IbHON P OrpaMMbI

Bompocsl 11 yeTHOTO onnpoca mo TeMe 1 «Ilorydenue 1 PU3HKO-XHMHYeCKHe CBOHCTBA
HOHIIOJTHMEPOB»
KaxoBa knaccupukarus moamMepoB?
Kaxiie peakiiuu UCIo/b3yr0TCs IIPU CHHTE3€ HOHIIOJIMMEPOB?
Kakyro reoMeTpHaecKkyto (popMy HMEIOT HOHIIOINMEPbI?
Kak noxy4uts rereporeHHble HOHIIOIHUMEDPHI?
Kax moryIuTh ToMOreHHbIe MeMOpaHbI?
KakoBs! ypoBHH HEOOHOPOIHOCTH CTPYKTYPBI HOHIIOJINMEPOB?
Kaxiie MeTos1 HcClleJOBaHNS CTPYKTYPBI HOHIIOIHMMEPOB BBl 3HaeTe?
B gem cymHOCTh (PU3NYECKUX METOJI0B HCCIIEAOBAHHS CTPYKTYPhl HOHIIOTIMEPOB?
Kaxiie MeTozs1 olpeieieHs IOPUCTOCTH IOJMMEPOB Bbl 3HaeTe?
0. Kakyro wuHpOpMaIIO O CIPYKType HOHIOIUMEPOB MOKHO TOIYYHTh METOJI0M
KOHTAKTHOM 3TAJIOHHOM IIOPOMETPUH?
KonTpoabHast padora mo Teme 2
«JlIeKTpoMacconepeHoc B HOHILOJIHMepax»
Bapuanm Nel

1. Kakue MarepHaibl OTHOCATCSA K HOHITOIUMepam?

2. JlaiiTe omnpeaeneHne 3apsa0Boil CeIEKTHBHOCTH HOHIIOJIUMEPOB.

3. Paccuuraiite, BO CKOJIBKO pa3 H3MEHHUTCS KOHIEHTpalus JIOHHAaHOBCKHU
COpOHPOBAHHOTO HIIEKTPOINTA, €CITH KOHIIEHTPAIN BHENTHETO PacTBOpa YBEIHYHUTCS B 3 pasa.

4. Kakas ctajus OyJeT TUMHTHPOBATH HOHHBIN 00MeH, €ClI KOHIIEHTPAIsA H CKOPOCTh
IepeMeNBaHis pacTBOpa O4eHb Mallbl?
5. UeM H30TOIHBII 00MeH 0T/IM9aeTcsl OT HOHHOTO oOMeHa?
Bapuarm Ne2
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1. M3 KaKux 3JIEMEHTOB COCTOST HOHIIOIUMEPBI?

2. YTto Takoe CHTOBBII 3 heKT?

3. PaccuuraiiTe, BO CKOJBKO pa3 M3MEHHUTCS KOHIEHTpalus JIOHHAHOBCKH
COpOHpPOBAaHHOTO 3JICKTPOINTA, €CIIH KOHIIEHTpaIllsI BHEITHET 0 pacTBOpa YBEJIHIUTCA B 4 pasa.

4. Kakas cragus OyJeT JINMHTHPOBaTh HOHHBII OOMEH B ciydae KpPYIHBIX 3epeH
HOHIIOJNMeEpa U BBICOKOIH CKOPOCTH IepeMeNInBaHIs pacTBopa?

5. UTo TaKoe CTallmoOHapHOE COCTOSHUE?

Bapuarm Ne3

1. K mpoBoHHKaM KaKOro pojJia OTHOCATCS HOHIIOMHMEPHI?

2. Hapucyiite uzotepmy oomena Na™ — Ca®" g cmoist Kb-47

3. Paccuuraiite, BO CKOJIBKO pa3 HM3MEHHUTCS KOHIEHTpaIUsi JIOHHAHOBCKH
COpONPOBaHHOTO 3JIEKTPOINTA, €CIIH KOHIICHTPAaIIHI BHEITHET 0 pacTBOpa YBEIHIUTCA B 5 pas.

4. Kakag ctanus OyjeT JUMHTHPOBATh HOHHBIN 0OMeH B CIydae HOHIIOIHMepa ¢ BRICOKOI
CTEIEHBIO CIIMBKH U HHTEHCUBHBIM MepeMENTHBAHIEM pacTBopa’?

5. Kakyro nH(popMaIiio mo3BoMeT HOIyIUTh MeTO I IpephIBaHIA HOHHOTO 0OMeHa?

Tect mo Teme 3 «DIeKTPOXHMHS HOHIIOTHMEPOB)

1. MoHnIonmnmepsh! SBISIOTCS:
uzongamopamu
NPOGOOHUKAMU NepPEeo2o pooa
NPOBOOHUKAMIU 61OPO20 Pooda
2. HoHnonumepsr:
pacmeopsaomces @ 6ooe
He pacmeopsionics ¢ eooe
3. VaempHas 3I€KTPOIPOBOIHOCTh HOHIIOJMMEPA 10 CPaBHEHHIO C paCTBOPOM 3JIEKTPOIUTA:
gvilile
HudHCe
evillie UL HUNCE @ 3AGUCUMOCHINU O KOHYEHMpaylu pacmeopa
4. C poctoM 0OMEHHOI €eMKOCTH HOHIIOIUMEPA €T0 yIeIbHas 3IeKTPOIPOBOIHOCTh
yeenuvueaemces
VMeHbulaemes
He u3MeHsemcs
5. Dnexktpomddy3us B HOHITOIUMepax MPOTeKaeT Mo ieficTBUEM IpalieHTa:
oaenexus
memMnepamypbl
AMeKMpPUecKo2o0 nomeHyuana
KOHYeHmMpayuu 1exmpoauna
6. BemiumHa mpenenbHOro 37eKTpoau((y3HOHHOTO TOKa B 3IIEKTPOMEMOpPaHHOI cHCTeMe
paccyuThIBaeTCs M0 YPaBHEHHIO:
Konmvpayuia
Hepuema
Hupca
Ilyaccona

KoHTpoabHbIe BOIPOCHI K J1a00paTOPHbIM padoTam

Jabopamopnas paboma Nel-2

1. Yto Takoe oOMeHHAass eMKOCTh HOHITOTUMEPOB?

2. Kakue MeTo/Ib! onpejiesieHHsI 0OMeHHOIT eMKOCTH BBI 3HaeTe?

3. Ot kakux (pakTOpOB 3aBUCUT 0OMEHHAsl EMKOCTh HOHITOIIMEPOB?



4. Kakue MeTOIbI HCIIOIB3YIOTCS JUISL ONPe/IeeHHs IUIOTHOCTH HOHIIOIMMEPOB?
5. Kak BaugeT npupojia moJaIuMepHO MaTPHUIlbI Ha IJIOTHOCTh HOHUTOB?

Jabopamopnas paboma Ne3-6

1. Kakue rupaTHbIe XapaKTepUCTHKH HOHITOINMEPOB BHI 3HaeTe?

2. Kakue (hakTOpHI BISAIOT Ha BIarocojiepkKaHne HOHITOIHMEPOB?

3. Kakas cTaaus MosKeT IMMHTHPOBATH IIPOIlece HOHHOTO oOMeHa?

4. Kakne 3KcreprIMeHTaIbHbIe METOIBI BBISBICHIS TUMHUTHPYIOIIEH CTaIHH BaM H3BECTHBI?
5. Kakyro nH(popMaImio Io3BoJIIeT HOIYIHTh METO/T IPePhIBaHNS HOHHOTO 0OMeHa?

Jabopamopnas paboma Ne7-10

1. Kakue mmporiecchl iepeHoca B HOHIIOIHMepax Bbl 3HaeTe? [IpuBemTe IpuMepHI.

2. B Kakux eMHUIaX H3MepPAeTCs ILIOTHOCTH TIOTOKA BelecTBa?

3. Kakas B3anMOCBS3b MeKIy AU Qy3Heil 1 31eKTpoIpOBOTHOCTHIO B HOHIIOIIIMEpax ?

4. Kakne mpeicTaBIeHIS O CTPYKType HOHITOTIMEPOB JIeJKaT B OCHOBE JABYX(a3HOI MOIEIIH
TIPOBOJIIMOCTH?

5. Kakue sBIeHNS IepeHoca B HOHITOINMepaxX MOKHO OIMICATh ¢ IOMOIIBIO (hpUKITHOHHOI
Mozemn?

Jlabopamopnas paboma Nl 1-12

1. Ilepeunciaute 001acTH IPUMEHEHHUS HOHIIOTUMEPOB.

2. B KaKuX TpoIeccax HCIoJIb3YIOTCS HOHIIOIUMEPBI Ha epTOpUpPOBAHHOI MaTpHIle?
3. UeM 3/1eKTpoiHaIN3 OTIHYAETCS OT MEMOPAHHOTO 3IeKTpoan3a?

4. Kakue noHITOIMMEpHI HCITOJIB3YIOTCA B MIPOIleccaxX BOJOIOITOTOBKA?

5. Kak pereHepupoBaTh HOHIIOJINMEPHI?

3a4eTHO-3K3aMEHAIIMOHHbIE MaTepuaidbl Il HPOMEXKYTOYHOH aTrecTaluu
(3x3aMeH/3a4eT)
1. Cnucok eonpocoé 018 no02omo6Ku K 3auemy

1.Kimaccugukarmis moImMepos.

2.Peakmuu nmouMepH3aiu U MOJIHKOH/IEHCAINH B CHHTE3€ HOHITOIHMEPOB.

3.Ilomy4eHne TOMOT€HHBIX U F€TePOTeHHBIX HOHIOIIMEPOB.

4. MeTozbl HCCIEA0BAHUS CTPYKTYPBL

5. OU3NKO-XHMHUYECKIe XapaKTepUCTHKH HOHIIOINMEPOB: 0OMeHHast, THIpaTHas ’
COpOIHOHHAS €eMKOCTb.

6.5IBneHNs IepeHoca B MeMOPaHHBIX CHCTEMaXx.

7.110oTOK BelllecTBa.

8.YciioBHE 3IEKTPOHENTPATILHOCTH.

9.VpaBHeHHe MaTepHaIbHOTO OanaHca.

10. JIBuKeHIe HOHOB B 3JIEKTPHYECKOM U KOHIIEHTPAIIHOHHOM II0JIE.

11. MogemipoBaHue IPOIECCOB ITEPEHOCA B HOHIIOMHMEepax.

12. Ypasuenus Hepacra-Ilnanka-IlyaccoHa.

13. D1eKTpoInpOBOIHOCTS HOHIIOIUMEPOB.

14. Martepuaisl co CMEIIaHHON HOHHOM U 3JIEKTPOHHOM IIPOBOAUMOCTBIO.

15. DnexTpoauddy3us B MeMOpaHHBIX CHCTEMaX.

16. IIpenensHblil 31eKTpoAN( G Y3HOHHBIH TOK H CONpSKEeHHBIE 3P (eKThI
KOHIIEHTPAIIHOHHOM MOISPH3AIINH.

17. DnexTpoanaii3 ¢ HOHOCEIEKTHBHBIMU MeMOpaHaMIL.

18. JlemMuHepami3anus MPHPOIHBIX BOJ H OYHCTKA IIPOMBIIIICHHBIX PaCTBOPOB.

19. KoHnieHTpupoBaHue pacTBOPOB AIEKTPOIUTOB METOIOM 3JI€KTPOIHAIH3A.
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20. ITepdropupoBaHHbIe HOHIOIUMEPHI IS MOTYIEHUS XJIopa H IMIeTI0YH.

21. ITomydeHue BOIOpoia U KUCIOPOa U3 BOIBI METOJ0M MeMOpPaHHOT O 3JIEKTPOIIH3A.

22. DNEeKTPOXUMHYECKHUI METOJI YMATUYECHHS BOIBI.

23. MemOpaHsI U1l TBEPAOIOTMMEPHBIX TOIUTHBHBIX 3JIEMEHTOB.

24. MoaudumupoBanue meppTopupOBaHHBIX HOHIIOIMMEPOB TS CTaOMIN3AINN CTPYKTYPBI.

25. MoauduiupoBaHue HOHIOTHMEPHBIX MeMOpaH HAaHOPa3MEPHBIMU YacTHI[aMHU
MEeTaJUIMYeCKOT0 KaTajIl3aTopa JUIS HCIIO/Ih30BAHNS B TOILUINBHBIX AJIEMEHTaX.

KpuTepuu olleHHBAHUS Pe3yJIbTATOB 00y4eHHA

KpHT CPHH OILICHHBAHHA I10 3a4CTY:

- O E€HKA <3auTeHO»:. CTYJCHT BIIaJcCT TEOPETHUCCKHMH 3HAHHAMIL 110 JaHHOMY pasJelly, 3HacT
KH&CCH@II’K&LHHO HOHIIOJTNMEPOB, METOJBI HCCIIEJOBAaHHA HX (pII3III(0-XIIMII‘ieCKHX CBOﬁCTB_, OCHOBHEIE
obmacTn ux IIpHMEHEHNA, JOIIYCKAcT HE3HAUNTEIIBHEIC O]J_II-IGKH; CTYAEHT YMEET IIPAaBHIIBHO 00BACHATH
SKCIIEpHMEHTAJIbHBIE JaHHBIC C IIPHMEHCHHEM TCOPETHYE CKIX HpeﬂCTaBJIe}H-ﬂi.

- OI[eHKA «He 3auTeHO0»: MaTeplial He YCBOeH W YCBOEH YaCTHIHO, CTY/IeHT He 3HAaeT CI0CO0BI
TIONTyYeHNsd U 00JNIACTH MPIMeHeHIs OHIIOINMEPOB, 3aTPYIHAETCH B OTMMCAHHN HX (DH3MKO-XHMHIEeCKHX
CBOIJICTB.

OreHOYHBIE CpeJCTBAa JUIS HMHBAIMIOB W JIHI] C OTPaHWYSHHBIMH BO3MOKHOCTSIMH
3]I0POBBSI BRIOHPAIOTCS C YIETOM HX HHANBUIYAIBHBIX ICUXO(PH3NIECKHX 0COOCHHOCTEI.

— TpH HEeoOXOMHMOCTH HHBAIHAAaM H JHIAM C OTPAaHWYEHHBIMH BO3MOJKHOCTSMH
3J0POBBS MPEIOCTABIAETCS JOMOTHUTEIFHOE BpeMs JIII IOATOTOBKH OTBETa Ha SK3aMeHe;

— TP MPOBEJICHUN MPOIIEeTYPHl OIEHUBAHIS Pe3yJIbTaTOB O00YUEHIS MHBAIHIOB U JIHII C
OTpaHHYCHHBIMH BO3MOKHOCTSIMH 3J0POBBS IIPeyCMaTPUBACTCSA HCIIOIB30BaHIE TEXHIMIECKIX
CpeJICTB, HEOOXOUMBIX HM B CBSI3H C HX HHIUBHIYATbHBIMI 0COOEHHOCTSMII;

— TIpU HEOOXOMMMOCTH IS 00YIAFONIHXCSA ¢ OTPAaHHIEHHBIMHI BO3SMOKHOCTSMH 37I0POBBS
H WHBATHIOB TIPOIlEJypa OICHHBAHHS pe3yJbTaToB OOYYCHHS 110 JUCIUIUIHHE MOXKET
MIPOBOJUTHCA B HECKOJIBKO 3TAIlOB.

[Ipormenypa oneHHBaHHS Pe3yJbTATOB OOYUEHHS WHBAINIOB U JIMII C OrPaHNYCHHBIMH
BO3MOJKHOCTSIMH 3JIOPOBBSI I10 JHCIHUIUIHHE (MOJYTIO) MpeaycMaTpUBaeT IpeJIocTaBIICHIe
nHpopMarmu B (opmax, aganTHPOBaHHBIX K OTPaHMYCHHUSM HX 3JI0pPOBbS U BOCIPHUSITHS
uHpopMaITHI:

JIns uIr ¢ HapyIIeHISIMH 3P eHIS

— B IIEYaTHOM (hopMe YBeIMIEHHBIM MIPUPTOM,

— B (hopMe 3IEKTPOHHOTO JIOKYMEHTA.

JIst TUIT ¢ HapyIIeHIsIMH CITyXa:

— B IIeUaTHOI (opme,

— B (hopMe 3IEKTPOHHOTO JIOKYMEHTA.

JInis it ¢ HapyHIeHHsIMH OTIOPHO-IBHTaTeIbHOTO alapara:

— B IIEYaTHOM opme,

— B (hopMe 3IEKTPOHHOTO JIOKYMEHTA.

JlaHHBIIT TIepeYeHbh MOJKET OBITh KOHKPETH3HPOBAH B 3aBHCHMOCTH OT KOHTHHIEHTA
00yJaroIuxCcs.

5. Ilepevyenb y4eOHOM JHTePATYPHI, HHYOPMANHOHHBIX PECYPCOB H TeXHO.IOT Hil
5.1. YueOHas 1uTepaTypa

1. MemOpaHHas »3IeKTpoXuMHs: yduebHoe mocoOue I 0OydJaromuXcsi II0 OCHOBHBIM
o0pa3zoBaTeIbHBIM IporpaMMaM BBICHIET0 oOpa3oBaHUS ypOBHS OakamzaBpHaT |
MarucTpaTypa 1o HampapiaeHusM mojaroroBku 04.03.01 u 04.04.01 / [H. A. Kononenko, O.

A. Jlemuna, H. B. Jlo3a u ap.] ; M-Bo obpa3oBanug u Hayku Poc. @eneparnm, Kydanckumit
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roc. yu-T. - [2-e m3m., ucmp. u jom.]. - Kpacunomap : [KyGauCcKuii rocyjapcTBEeHHBII
yauBepcureT], 2017. - 290 c.

2. Mewm0bpansl 1 MeMOpanHble TexHOIoruu. / OTB. pen. A.B. Spocaasues. M.: Hayunsiii Mup,
2013. - 612 c. http://biblioclub.ru/index.php?page=book red&id=468334&sr=1

3. Tmycun H.IIL., Kononenko H.A. DiekTpoMaccoliepeHOC B HOHHBIX IPOBOJIHUKAX: YueOHOe
nocobue. Kpacuomap.: Ky6.I'Y, 2014. 87¢

5.2. llepnognveckas JuTEpaTypa

1. Yemexu XUMHUH - POCCHICKUI HaYUHBIH Ky pHaI, Iy OTHKYIONIHIT 00630pHBIe CTaThH IO
aKTyaJTbHBIM IpoOIeMaM XHMHUH U CMEKHBIX HayK.

2. MemOpanbl U MeMOpaHHBIE TEeXHOJOTHH - POCCHICKHII HAYYHBIN KypHal,
MyOIUKYIONUI cTaThU MO OCHOBHBIM IIpoOjeMaM MOIy4YeHHS M HCCIeIOBaHHS MeMOpaH H
pa3BUTHS BaKHEHIMX HampaBIeHHI MeMOpaHHBIX TeXHOJOTWiHl, B TOM 4HCIe U
BOJIOTIOATOTOBKH.

3. XKypHan ¢mudeckoil XHMHH — OJHH H3 KPYIHEHIINX POCCHICKHX HAyIHBIX
JKYPHAJIOB, OTPAKAMOIINX OCHOBHBIC HAIPABICHHS PA3BUTHA XUMHUH, MYOIHKYIONHI paboThl,
MOCBSINIEHHBIE aKTyadbHBIM OOIIMM BONpOcaM XHMHHU U MpoOiaeMaM, BOSHUKAIONIUM Ha CTHIKE
Pa3IHMYHBIX Pa3e/loB XHMHUM.

5.3. HHTepHeT-pecypchl, B TOM 4YHCJI€e COBpeMeHHble MpodeccHOHATbHBbIE 0a3bl
AAHHBIX H HHPOPMAIHOHHBIE CIIPABOYHbIE CHCTEMBI
Dl1eRTPOHHO-0HO0/IHOTedHbIe cucTeMbl (OBC):
. DBC «IOPAWUT» https://urait.ru/
. OBC «YHUBEPCUTETCKAS BUBJINOTEKA OHJIATIH» www.biblioclub.ru
. 9BC «BOOK .ru» https://www.book.ru
. 9BC «ZNANIUM.COM» www.znanium.com
. OBC «JIAHDBb» https://e.lanbook.com
IIpodeccnonanbHBIE Da3bl JAHHBIX:
Web of Science (WoS) http://webofscience.com/
Scopus http://www.scopus.com/
ScienceDirect www.sciencedirect.com
Kyprans! u3narenscetBa Wiley https://onlinelibrary. wiley.com/
Hayunag snektponnas oubanorexa (H3B) http://www.elibrary.ru/
6. IlomHOTeKCTOBBIe apXHBHI BEAYIIHIX 3allaHbIX HAYIHBIX KypHAIOB Ha PoccHiickoit
miatgopMe HayuHbIX KypHaaToB HOUKOH http://archive.neicon.ru
7. HammoHanbHas »5JeKTpoHHas OuOMIOTeKa (HOCTYH K DJISKTpPOHHONH OHOIHOTeKe
nuccepranuit Poccuiickoii rocymapetserHoi oubanorexu (PI'B) https://rusneb.ru/
8. DmextponHas Koywtekius Okcdopckoro Poceuiickoro @onna
https://ebookcentral.proquest.com/lib/kubanstate/home.action
9. Springer Journals https://link.springer.com/
10. Nature Journals https://www.nature.conyvsiteindex/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 ¢B000OIHOTO JOCTYIIA:
1. AMepuKaHCKas IIaTeHTHas 0aza JaHHBIX http:/www.uspto.gov/patft/
2. IlonHBle TEKCTHI KaHAJACKHUX AuccepTarmil http:// www.nlc-bne.ca/thesescanada/
3. KubepJlenunka (http://cyberleninka.ru/);
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4. MuadopmanuonHas cucteMa "EITHOE OKHO JIOCTyIIa K 00pa30BaTeIbHBIM pecypcam

http://window.edu.ru/
CoOcTBeHHBIE 21eKTPOHHBIE 00pa3oBaTeIbHbIe H HH()OPMAIHOHHBIE PeCYPChI

KyoI'y:

1. Cpema MOIyJIbHOTO AHHAMHUeCKoTo 00ydeHnd http://moodle.kubsu.ru

2. baza y4eOHBIX ITaHOB, YUeOHO-METOINIECKHX KOMIUIEKCOB, ITYOIHKAIHIT 1
KoH(pepeHuii http://mschool.kubsu.ru/

3. bubanotexa HHGOPMAITHOHHBIX PECYPCOB KadeIphl HH( OpMaITHOHHBIX
o0Opa3zoBaTeIbHBIX TexHoIormii hitp://mschool.kubsu.r;

4. DIeKTpOHHSBII apXxuB JokyMeHToB KyOI'Y http://docspace.kubsu.r/

6. MeToauueckne YKa3aHHsSI s OOYYAWIIHXCH MO OCBOCHHI0 IVCHHILTHHBI
(Moay.isi)

VenenrHoe n3ydeHne JUCIUILIHHEI «[prMeHeHne HOHITOINMEPOB B 3IEKTPOXHUMHUYECKO
TEXHOJIOTHI» TpeOyeT OT CTYAECHTOB PEeryasSpHOTO MOCENICHUs JEKIIHil, BBITOJHEHUS TECTOBBIX
MIPOBEPOYHBIX PabOT, BHITIOIHEHUS 1 3alIUTHI 1aO0PaTOpHBIX paboT, 03HAKOMIEHHS ¢ OCHOBHOI
U JIONOJHUTE/IBHON pEKOMEHyEeMOI JINTepaTypoil.

IIpu moIroToBKe K JIEKIIMOHHOMY 3aHATHIO CTYJAeHTaM PEKOMEH Y eTCs:

1) mpocMOTpeTs 3amuCcH MPENBIAYIIEH IEKIUH W BOCCTAHOBUTh B IaMITH paHee
HU3yYeHHBII MaTepua;

2) 6erso MpOCMOTPeTh MaTepHala MPeJCTOSIIeH JIEKIUH, ¢ IeNbl0 JIydllero yCBOCHUS
HOBOTO MaTepuaa;

3) caMoCTOSITeIRHO MPOpadOTaTh OT/E/NbHbIE (PparMeHThl TEMbI HMPONLION JISKITHH, eCIIH
9TO HEOOXOIIMO.

IIpn KOHCHIEKTHPOBAaHUH JEKIIMOHHOTO MaTepHana CTyJeHTaM HYyKHO CTPEMHUTHCS
KpaTKO, CXE€MaTH4YHO, MOC/IeA0BaTeJbHO H JIOTHYHO (PUKCHPOBATh OCHOBHBIE IIOJIOKEHH,
BBIBOJIBI, 0000mIeHNS U (HOPMYIMPOBKH, HE TBITASICh 3alIUCATh BECh MPETOiaBaeMblil MaTepua
JIOCIIOBHO.

IIpu moAroTOBKE K Ja00PAaTOPHOMY 3aHATHIO PEKOMEHIYETCSL:

1) BHMMATeIbHO H3YYUTh MaTepHal IpejcTosAmnieil paboThl M COCTaBUTh IUIaH ¢e
BBITIOJTHEHNU

2) yoemTh MOBBIINICHHOE BHUMAaHHE SKCIEePUMEHTATbHBIM OCOOEHHOCTSIM IPEICTOSIIeH
paboTh! (UCTIOIb3yEMBIM PEaKTHBAM H 000pyI0BaHHIO, a TaKkKe TeXHUKe padOThl ¢ HUMH);

BrimonHATh 1abopaTopHy0 padoTy HEOOXOJUMO aKKypaTHO U IOCJEIOBATENBHO,
OTpaiKasi BCE €€ OCHOBHBIE JTambl B J1abopaTopHOM jKypHame. [ yCHEeNIHOH 3alIuThI
nabopatopHoit pabOTHl HEoOXOAMMO TINATEIbHO M3YYHTh JIEKIIMOHHBIH M, €CIH 3TO
He00XOAMMO, JIOTIOMHUTEIbHBIN TeOPETHHIECKHI MaTepual o TeMe paboThl, a TakiKe MPaBIIBHO
3allOJTHUTh J1aDOpaTOpHBIN JKypHal, cllelaB Bce HEOOXOIMMble pacdeThl U COpMyIHpPOBaB
BBIBOJIBI TIO TIPOJIeTIaHHOI padoTe.

BrinonHeHne 1ab0paTopHBIX padboT

JIaGopaTopHbie pabOTHI BBHITIOIHAIOTCSA O0YUYAOIINMIICS B MabIX TpymmHax (00brdHO 2-3
qeloBeKa). B Hauame Kypca MpOBOAUTCS HHCTPYKTak IO TeXHHKe Oe30MacHOCTH paboThl B
XUMHYECKON J1abopaTopum M cocTaBiseTcs TpadUK BHIMONTHEHHS JabopaTOpPHBIX padoT.
BrimonHeHne 1abopaTopHOIl pabOThl BKIIOYAET B ce0s CISIYIONINE STalbl:

1) HOATOTOBUTEIBHBIN 3TAIl (CaMOCTOATENbHAS PaboTa CTy/IEHTOB);

2) moiyueHHe JOIMyCKa K BBIMOJHEHHIO SKCIEPUMEHTAIbHON dYacTH JIabopaTopHOI
paboTs! (KoHTaKTHAS paboTa ¢ mpernojiaBaTeaeM Kaxk 10l Maaoil TPYIIIIb);

3) BBIIONHEHHE 3KCIEPHUMEHTAJIBHON YacTH JadopaTopHOil paboThl O] KOHTPOIEM
MIperno/1aBaTeld;

4) aHaMM3 TOMYyYeHHBIX Pe3yIbTaTOB, (POPMYIHPOBKA BBIBOJA M IOJIOTOBKA K 3alllUTe
nabopaTopHOil paboThl (MOKET BBHIIOJIHATHCS KaK caMOCTOATeIbHas paboTa CTyIeHTa JjoMa, IWIH
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MO/l KOHTPOJIEM TIperojiaBaTelis B TeUSHHE BPEMEHH, BbIJICJICHHOTO Ha J1abopaTopHble paboThI
WIH B X0JIe HHOH KOHTAKTHOI paboThI ¢ IpernojaBaTeneM);
5) 3anmmTa 1abopaTopHOIl paboThl (KOHTAKTHAs paboTa ¢ Iperno aBaTeieM).
ITocie BRIIOHEHNS BceX STUX 3TaroB 1abopaTopHas paboTa CUUTAETCS BBHITIOTHEHHOI.
IloaroroBUTEABHBIN 3TAI

Ilepen 3amaTHEM OOyYalONIUMCS HEOOXOIUMO MOATOTOBHTCA K  BBINOJHEHHIO
nabopatopHoit paboTel. TeopeTudeckass TOATOTOBKa HeoOXoauma I IPOBEJIEHUS
SKCIEpUMEHTa U JO0KHA MPOBOJUTHCA 00YyUAIONIUMHUCS B MOPSIIKE CaMOCTOSTEIbHON PaboTHI.
Ee crmemyeT HauMHATh BHHMATeIbHBIM pa300poM pyKoBOJICTBA K JabopaTopHOil pabore.
Teoperudeckass MOATOTOBKA 3aBepIIaeTCS TIPeIBAPUTEIbHBIM COCTaBISHHEM OT4YeTa B
nabopaTOPHOM JKypHAJIEe CO CIEAYIONINM MOPSIKOM 3amHceit:

HasBanmne paboTsl.

ITens paboThI.

ObopynoBaHue.

Xoxa paboThl, KOTOPHIIT B TOM 4HCJIE BKIOYAEeT PHUCYHKH, CXEMBbI, TaOIHIbl, OCHOBHBIE
dbopMyIBl JUIS OmpelielicHHs BEIMYMH, a Takke pacueTHble (OpMYJIBI IS OIpeeiIeHHs
IIOT PEIITHOCTEH H3MEePSEMbIX BEIHTHH.

IlonyyeHne JOMYyCKA K BHINOJHEHHIO SKCIIePHMEHTAAbHOM YacTH J1a00paTOpHOi
padoThI

IIpuctymas k nadbopaTopHbBIM paboTaMm, HEOOXOINMMO IOIYUHTH Y JabopaHTa MpHOOPHL,
TpeOyeMbie Uil BHIOIHEHHs paboThl. PazoOpaTbes B Ha3HAUeHUH MaTepHAIOB, XUMHYECKOM
Mmocybl, MpHOOPOB M IIPHHAJUIEKHOCTEH B COOTBETCTBHH C HX TEXHHYECKHMH JaHHBIMH.
[ToyuuTh JOMyCK K BBIOIHEHHIO Ta00paTOpHOil paboTh! y mpenogaBatens. JIOMycK cTyeHThI
MOMYyJaloT B pe3yibTaTe YCTHOTO OIpoca IperojaBaTeleM O TMOPSIKE BBIIOIHEHUSI
SKCIEpUMEHTa, MPeyCMOTPEHHOr 0 JIaHHOI 1abopaTopHOil paboTOIi.

Bblmo1HeHHE 3KCIePHMEHTAIBHOMH YaCTH J1a00paTOPHO padoThl MoJ KOHTPOJIEM
npemnoxaBaTeisi

3areM oOydarollrecs BBIMOIHSIOT SKCIIepHMEHTAIbHBIN 3Tal jJabopaTopHOil paboTHl, B
X0Jie KOTOpOrO 3aIHCHIBAIOTCS BCE H3MEPEHHBIC BEIHMYHHBI ¢ 00g3aTEIbHBIM YKa3aHHeM HX
pasMepHOCTH B JabopaTopHbIil kKypHal1. He JomyckaeTcs HCH0Ab30BaHHE YePHOBHKOB ISt
3alACH JKCIePHMEeHTAIbHBIX JAaHHBIX, 3aMCh KAPAHIAIIOM H HHBIE CIOCO0bI, JaroIIHe
BO3MOKHOCTh KOPPEeKTHPOBKH MOJIY4YeHHbBIX Pe3y/JbTaToB. B ciIydae, eciu B MEeTOJIHIECKHUX
yKa3aHHSIX K JabopaTopHoil paboTe IIpe/IoKeHBI TaOMMITBI IIH NIa®IOH JUIA 3aIlHCcH
SKCIIEPHUMEHTAIBHBIX JaHHBIX, TO 3aIOIHAIOTCA 3TH TaOauipl win mabmoH. B mHOM ciydae
3aIlHCh SKCIIEPHMEHTAIbHBIX JaHHBIX JellaeTCs CTYJASHTOM B IIPOU3BOJIBHOI hopMe.

ITo oKOHYaHHMH BBIMOJIHEHIS SKCIEpUMEHTa CTYACHTH JOJDKHBI IIPHBECTH CBOe pabodee
MEeCTO B IOPS/IOK M BBEIMBITH HCIIONIB3YeMyI0 XHMHIEecKyto mocyay. ITocite sToro padodee MecTo
claeTcs TIpelofaBaTelllo WIH JabopaHTy M B J1abOpaTOpHBIN JKypHAlT CTyJeHTa CTaBUTICA
OTMeTKa O BBIMIOJHEHHH SKCIEepHUMEHTaJbHOH JacTH J1abopaTopHoil paboTel ¢ 00sS3aTelbHBIM
yYKa3aHHEM JIaThl €€ BBITIOTHEHH.

AHaJIH3 NOJIyYeHHBIX Pe3y1bTaToB H (POPMYJIHPOBKA BbIBOI0B

Mo3KeT BBIIIOJTHATHCS KaK CaMOCTOsTe/IbHAs paboTa CcTyIeHTa JoMa, IIH MoJ] KOHTPOIeM
IperojiaBarelis B TeUeHUE BpeMEHHU, BbIICJICHHOTO Ha JabopaTopHble pabOoThl IIIN B X0/ie MHOI
KOHTaKTHOH paboThl ¢ mpemojiaBaTeneM. CTyIeHTH JJOJKHBI BBIIOJIHUTH Bce HEOOXOIMMBbIE
pacueThl COTJIacCHO METOJMYECKHM YKa3aHHSAM K BBIIOJHEHHIO JabopaTopHbIX paboT. B
nabopaTopHOM JKypHalle MPUBOASATCA BCe HEOOXOMMMBIE pacdeThl ¢ YKa3aHHEM pa3MepHOCTeil
MOJyUYEeHHBIX BEIHYMH, a Takke Bce Ipa@UKH H PHUCYHKH B COOTBETCTBUH C TpeOOBaHHS
1abopaTopHOTO MPaKTHKYMa.
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B ciygae, ecnn B Xoje JTabopaTOpHOi pabOThI MMeeT MECTO MPOTEKaHHe XUMHIEeCKUX
peakimii, Bce OHH JOJKHBI OBITh 3alHCaHBl B JabOpPaTOPHOM JKypHaJle B MOJEKYJISIPHOM,
TTOJTHOM HOHHOM H COKpAIleHHOM HOHHOM BHJIE.

Jlanee Ha OCHOBAHHH IOJYIECHHBIX Pe3yJbTaTOB CTYACHTHI JOIKHBI C(HOPMYIHPOBATH H
3aIIicaTh BBIBOJI, KOTOPBII JIOJDKEH OBITh COTJIACOBAH C 3asSBJICHHBIMH IEIMU ¥/IUTH 33JadaMi
nabopaTtopHoii paboThl. BBIBOA JIOKEH colepkKaTh HEOOXOMUMYI0 KOJIHYIECTBEHHYIO
HnH(popMaITHIo.

I[Ipy moaroToBke K 3ammTe JabOpPaTOPHOII pPabOTHI HEOOXOJUMO OTBETHTH Ha
MIpeUIOJKeHHBIE KOHTPOJBHBIE BOIPOCHI, KOTOPBIE HMEIOTCA IOCIe KaxkIoll J1abopaTopHOM
pabotsl. Ocoboe BHUMaHHE B XOJIe TEOPETHUECKOI IIOJTOTOBKH JIOJDKHO OBITh OOpalieHo Ha
MOHUMaHne (QU3MYECKOl CYNHOCTH IIporiecca(oB) M3IYJalONMUXCS B Xoae paboTel. Jlms
CaAMOKOHTPOJSI B Kakqoil paboTe NpHBeIeHBI KOHTPOJIBHBIE BOIPOCH, Ha KOTOpBIE
oOydaronmiics 0053aH 1aTh YeTKUE, IIPABIUIBHBIE OTBETHI.

3ammuTa J1adopaTopHoil padoThI

3anmra 1abopaTOpHBIX paboOT MPOUCXOIUT B BHJIe coOeceJOBaHNS C IpernoaaBaTeieM mo
nabopatopHoit paboTe ¢ 00s3aTenbHOI MPOBEPKOIl IMpero/iaBaTesieM 1ad0paTOPHOTO KypHaia
cryaeHnta. Jlnsg ycremmHoi 3amyThl 1a0opaToOpHOil paboThl CTYAEHT JOJUKEH IpeoCTaBUTh
nabopaTopHbBIN KypHal, O(QOPMISHHBIII B COOTBETCTBUH C YCTaHOBICHHBIMH TpeOOBaHMSIMHU,
BKJIIOYAs HAIHYHE OTMETKH O BBIIOTHEHHH 3KCIIepUMEHTaIbHOI YacTH paboTel. B Xome ycTHOI
Oecenpl ¢ IpemojiaBaTeleM CTYIESHT JIOJKEH IMPOJIEMOHCTPHpPOBATh 3HAHUE Ielell M 3ajad
BBITIOJTHEHHOI paboThl, 3aKOHOB, KOTOphIe JIEKAaT B OCHOBe HaOMOJaeMbIX B Xojie paboThI
SBIICHHII, TPOJIEMOHCTPHPOBATh YMEHHE aHAIH3UPOBATh MOJYUEHHYI HHGOPMAIIHIO U J1el1aTh
Ha ee OCHOBE BBIBOJIbI. B 3TOM cilydae B 1abopaTopHOM KypHale Ha COOTBETCTBYIOIIEH paboTe
CTaBUTCS MOMETKA «3a4TEHO», POCINCH IperojaBaTeis, MPHHSBIIETO paboTy, U JaTa 3alIUTHI
pabotsl. ITocme sToro mabopatopHas paboTa cHHTaeTCs BBHIIOJHEHHOM. JlOMMycKaeTcsl 3amuTa
nabopaTopHBIX padOT MHAMBUAYAJIBHO I B COCTABE MAJBIX TPYIIT 00YUYarOMINXCs, COBMECTHO
BBITIOJHSBIINX JAHHYIO padoTy.

CamocrosTenpHas paboTa Hapsay ¢ ayIUTOPHOI Mpe/CTaBIsIeT OJHY M3 BaKHEHIIHX
bopMm yuedHoro mporiecca. CamocTosTeabHas paboTra — 3TO IUIaHUpyeMasi paboTa CTY/IEHTOB,
BBINIOJIHSIEMasl 110 3aJIaHHI0 U TIPH METOJMYEeCKOM PYKOBOJCTBE IpemojaBaTeis, HO 0e3 ero
HEeTMocpeICTBeHHOro ydacTus. CamocTodTeldbHas paboTa MpejHa3HAaYeHa HE TOJBKO IS
OBIIaJICHUS IPeACTaBICHHON IUCIUIUTHHOMN, HO H /U1 (opMUpPOBaHUS HAaBBIKOB paboThI BooOIIIe,
B yd4eOHOI, Hay4HOIl, IpodecCHOHATbHON AeATeIbHOCTH, CIOCOOHOCTH IMPHHHMATh Ha ceds
OTBETCTBEHHOCTh, CAMOCTOSTEIHHO PeNlaTh BOSHHUKAIONIIE MPOOIeMbl, HAXOJAUTh IIPAaBIIbHBIE
pelIeHns U T.1I.

B ocBoeHnH AHCIMIUIMHBI HHBAIHUIAMH H JIHIIAMH C OTPaHHYEHHBIMH BO3MOKHOCTSIMH
37I0pOBhsSl OOJBINIOE 3HAUECHHE HMMeeT WHHIUBHIyaldbHas ydeOHas paboTra (KOHCYIbTAIlHMHM) —
JIOTIOIHUTENIbHOE pa3bsCHeHHe ydeOHOTO Marepuana. MHAMBUIYyadbHbIE KOHCYJIbTAIlUH II0
MpeIMETY SBISIOTCA BaKHBIM (DaKTOPOM, CIIOCOOCTBYIOIINM HHAMBHAYyaIHU3allUU OOY4eHHS U
YCTaHOBJIEHHIO BOCHHUTATEIbHOTO KOHTAKTa MEXAy IIperojiaBaTelieM M O0OyJaroluMmcs
WHBAJIHUOM HJIH JIHIIOM C OTPAaHHYEHHBIMH BO3MOKHOCTSIMH 30POBbS.

7. MaTepua/IbHO-TEXHHYECKOE o0ecliedeHHe 10 THCHHIInHEe (MOTYJII0)

HanmeHoBaHIIe CIICIHATBHBIX OcCHaIeHHOCTh CTIETHATBHBIX TlepedeHs TUITEH3NOHHOTO
TTOMeEIIeHHIT TIOMETIEHHIT TIPOTPAMMHOI0 00eCcIIedeHIs

VaeOHbIe ayIITOPHN ong | Mebens: yaeOHas Mebels Microsoft Windows;
MpOBeACHNA 3aHATHII JeKIoHHoTo | TexHmdecKie cpeacTBa ooyueHnsa: | Microsoft Office
THIIA 3KpaH, IPOeKTOp, KOMITBIOTED
VaeOHBIE ayIIITOPII nng | Mebens: yaeOHasg Mebelnb Microsoft Windows;
TIPOBEACHIIA TPYIIMIOBBIX 1 | TexHmgeckiie cpencrsa ooygers: | Microsoft Office
MHUBHAYaTbHBIX KOHCYNBTAILL, | 9KpaH, IPOESKTOp, KOMITBIOTED
TEKYIIETO KOHTpOJIS i
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IIPOMERY TOYHOII aTTeC Taln

VueOHbIe ayIITOPIHI nna | Mebens: yaeOHasg Mebeln Microsoft Windows;
mpoBedeHnsA NMabopaTopHBIX paboT | TexHmdeckne cpencTBa oOyueHnda: | Microsoft Office
(aym. 345C u 139C) TIIEpEHOCHOE MyJIbTHMEIINITHOS

ofbopynoBaHIE (HOYTOVK,

TIPOEKTOP)

ObopynoBaHue:

CIIeIHATII3HPOBAHHAS

nmabopaTopHag MeOels  (CTOJBI,

CTyNbS, MKa(hBl IS PEeakKTHBOB H

o0opyaoBaHms, BBITSDKHBIE

mKa(el), CpeacTBa  IOXKAapHOI

Oe3omacHOCTH 1 OKa3aHHs IIEpBOIT

MeTHITHHCKOI TIOMOIITI,

XIIMIT9ecKast mocyja u

o0opyI0BaHIE, CYINUILHBI KA,

3MEKTPOIUINTKH — 2 TIIT., BECH

mabopatopHele — 1 1T, Bece

aHAJHTHYIEeCKNEe — 2 1T, TEPMOCTAT

BO3IYIIHEII — 1 1T, moHOMep-pH-

MeTp — 3 IIT, MENIAIKH MarHHTHBIE

— 3 mT., U3MepHTeTh MMMHTAHCa

E7-21 — 4 mr, HCTOYHIK TOKa

IMIyIbCHEII B5-50 — 3 T,

KOHIYKTOMETP - 1 10T,

MYJIBTHMETPHI YHHBepCalIbHbIE

HacTONbHBIE — 5 IIT, IIeHKep

nmabopatopssni — 2 mrr; ITIK-3 mT.,

XIIMHYECKIE PeaKTHBBL

JIng  caMmocTofTenpHOII  paboThl  OOyJarOmUXCS  MHpeayCMOTPeHBI  MOMEN[EHIS,

YKOMILIEKTOBAHHBIE CIIEIMATI3UPOBAHHOIN MeOellbio, OCHAIIEHHbIE KOMIIbIOTEPHOIT TEXHUKOI C
BO3MOKHOCTBIO TMOAKIIOUEHHS K ceTH «IIHTepHeT» u obecledeHneM J0CTyIa B 3JIeKTPOHHYIO
HH(OpMaIOHHO-00pa30BaTEeIbHYIO CPEly YHHBEPCUTETA.

HarnmeHoBaHIIe TOMETIEHITT 171
CaMOCTOATENBHOII pabOTEI
oOyJaronnxcg

OcCHaIEeHHOCTh TIOMEIITEHITT IS
CaMOCTOSTEIBHOII paboThI
oOyUaronmxcg

Hepeqe}m JIIIMEH3IIOHHOTO
mnporpaMMHOTO obecregenis

TlomeneHne s CaMOCTOSATENBHOIT
paboTEI 00y9aronuIXcs (IHTaIBHBII
3a11 HayaHoill On0mroTexin)

Mebenns: yaeOHag Mebeb
KoMmIeKkT  cheIamisnpoBaHHOIT
MeOel: KOMITBIOTEPHBIE CTONB
ObopynoBaHie: KOMITBIOTE PHAS
TeXHIKa C TOJKIOYEHIeM K
H() OpMaIIIOHHO-
KOMMYHIIKAIIIO HHOIT
«HaTepreTy 1

3NMEKTPOHHYIO

ceTn
JOCTYIIOM B
HH(pOPMAIIOHHO-
00pazoBaTeIbHYIO cpeny
0o0pa30BaTeNbHOII  OpTaHI3AIIMIL,
BeO-KaMepsl, KOMMYHIIKAIIIOHHOE
obopymoBanie, oOecmednBampIee
OOCTYI K CeTH  IIHTEpHET
(mpoBoHOE COeIHEHHE I
OecIpoBOJHOE  COEMIHEHIE  II0
TexHonorm Wi-Fi)

Microsoft Windows;
Microsoft Office

TlomeneHIe s CaMOCTOSATENBHOIT
paboter  obOywaromumxcs  (400c,
401c, 431c, 329¢)

Mebenns: yaeOHag Mebeb
KOMIUTEKT  CHeINanu3IpoBaHHOI
Me6emnn: KOMIBIOTEPHBIE CTOTBI
OGopy1oBaHIIe: KOMITBIOTe pHaS

Microsoft Windows;
Microsoft Office
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TeXHHKa C TOJKIOYEHHEM K
HH( OpMAaINOHHO-

KOMMYHHKAITHOHHOI ceTn
«lIaTepaeT?» H  JOCTYIIOM B
3MEKTPOHHYI0  MH(OpPMAIIOHHO-
o0pazoBaTenbHYIO cpemy
o0Opa3oBaTeNbHOII  OpTaHN3AIHIL,
Be0-KaMephl, KOMMYHIIKAIIIOHHOE
obopynoBanne, oOecrednBaronee
JOCTym K  CETH  HHTEPHET
(mpoBogHOE coe/IIHEeHITe n
OecmpoBOJHOE  COEJUHEHHNE II0
TexHonorua Wi-Fi)
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