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1 ean u 3a7a4n H3y9eHUS JUCHHILINHBI (MOTY.IS)
1.1 Ilesb ocBOeHHS THCHUILJINHBI

ITenp ocBOeHHMS IUCHIHUIUIHHBI «IeKTpo G dy3HOHHBIE IIPOIECChl B MeMOpPaHHBIX
CHCTeMaX» COCTOMT B (pOpMHUPOBAaHHH Yy CTYAEHTOB 3HaHUI 00 31eKTpoauddy3HOHHBIX
mporieccax B MeMOPaHHBIX CHCTEMaX.

1.2 3agaun IHCOHILIHHBI

B 3amaun y4eGHOH JHCIMIUTHHBI «21eKTpoaudy3HOHHBIE
MeMOpPaHHBIX CHCTEMaX» BXOIUT:

- copMHpPOBaTh Y CTYACHTOB 3HAaHHSA 00 3IEKTPOAUQQY3HOHHBIX IpolleccaX B
MeMOpPaHHBIX CHCTEMAX;

- o0ecHe4YHTh YCBOEHHE  TEOPETHYECKHUX
3IIEKTPOMACCOIEPEHOCA B HOHHBIX ITPOBOAHHKAX;

- Pa3BUTh yMEHHS II0 HCIIOIB30BAHUIO IIOJYYEHHBIX 3HAHUN IS OIMCAHUSA
3IIEKTPOMACCOIEPEHOCA B PA3IHIHBIX MEMOPAHHBIX YCTPOHCTBAX;

- cOopMHPOBATH Y CTY/IEHTOB HABBIKU CAMOCTOSTEIbHON aHATHTHIECKON U Hay4HO-
HCCIIEeI0BATENBCKON PadOTHI;

- Pa3BUTh Y CTYA€HTOB HAaBBIKH PabOTHI ¢ yUeOHOH U HaAYIHOI JTHTepaTypoil.

IIpomneccel B

OCHOB H BaKOHOMepHOCTeﬁ

1.3 MecTo JHCHHILIMHBI (MOAYJIs) B CTPYKTYpe 00pa30BaTeJIbHOH MPOIrPaAMMbI

Juctuiumna «2nekTpoauddby3uoHHbIE MPOIlecChl B MEMOPAHHBIX CHCTEMaX» SIBISETCS
JUCIMIUIMHON IT0 BBIOOPY BapuaTUBHOM 4acTu bioka 1 "Jlucuurmeel (MoAyiH)" ydeOHOIO
IJIaHa, (OPMHUPYeMOiHl y4acTHHKaMH 0O0pa3oBaTelIbHBIX OTHONICHHH. M3ydeHHEe MUCIHIUIHHBI
«Dnextpoaudpy3uoHHbIe TMpoIlecchl B MeMOpPAaHHBIX CHCTeMaX» OJKHO IPEeAIIecTBOBATh
HU3yYEHUIO TAKUX JHCIMIUINH, KaK «CoBpeMeHHbIE METOABI HCCIEJOBAHUS B 3IEKTPOXHUMUH».
IIpu ocBOSHHM JAHHOW JAUCIUILUIHHBI CTYJAEHTHI JODKHBI HMETh 3HAHUA 1O (PU3HIECKOH XUMHH
U NIEKTPOXUMHUH, YMEHHE padoTaTh ¢ XUMHYECKOH MOCYNOH U peakTHBaMH. B pamMKax JTaHHOM
JTUCIMIUIMHBL Y CTYNeHTOB (OPMHPYIOT 3HAaHHS, YMEHHS M HaBBIKH, KOTOpble obecrmedar
¢dbopMHIpoBaHHE KOMIIETEHIIMH, HEOOXOAUMBIX [UIS YCIENIHOW HayYHO-HCCIIeJOBATEThCKOM
paloThI B BHIOPAaHHON 00JIaCTH XUMHH.

1.4 IlepeyeHb IJIAHHPYEMbIX Pe3y.JIbTATOB 00y4YeHHS] M0 AHCHUILIAHE (MOTYJIIO),
COOTHECeHHBIX ¢ IJIAHAPYeMbIMH Pe3yJAbTATAMH OCBOeHHsI 00pa30BaTe/IbHOM MPOTrPpaAMMBbI

H3ydenune paHHON y4eOHOM JHUCIIUILIMHBI
00Y9aIONTHX CA CIIEIYIOINUX KOMITCTCHITHI:

HampaBlIeHO Ha (opMHpOBaHHE ¥

Ko 1 HanMeHOBaHHE HHOHEKATOPa

Pe3ynpTaThl 00YYeHHA 110 JTHCITHILTHHE

IIK-1. CroocodeH ILIAaHHPOBATBH padoTy H

BHﬁﬂpaTb ATeKBATHbBIE MeTOOAbl pPellI¢HHA HAYIHO-

HCCIeJ0BATeJIbCKHX 3a1AaY1 B BbIﬁpﬂHHOﬁ 00JIACTH XHMHH HJIH CMeKHbBIX HAYK

WIIK-1.1. BriOHpaeT 3KCIePHMEHTAIBHBIE H
pacueTHO-TEOpETHIECKHE METOJBl pelIeHHA
TIOCTABIEHHOH 3a7a4H, HCIIOIb3yA JOCTHKEHHA
COBpEeMEHHOH XHMHYeCKOH HayKH, H HCXOAA H3
HMEIOIIHXCA, MaTepHalbHEIX,
HH(OPMAITHOHHBIX H BPEMEHHBIX PECYDCOB.

3HaeT 0coGEHHOCTH 3NMeKTPoAH (D (Y3HOHHBIX IIPOIIECCOB B
HOHHBIX IIPOBOJTHHKAX.

VYueer 3KCIIEPHMEHTATBHO OIIPEIETHTh
3MEeKTPOHG(Y3HOHHBIE  XapaKTEPHCTHKH  HOHHBIX
TIPOBOIHHKOB.

BrnameeT OCHOBHBIMH IIOHATHAMH H TﬂpMHHOIIOI‘Heﬁ B
00JacTH HOHHBIX IIPOBOJHHKOE.

HIIK-1.2. Vcmomp3yeT COBpPEMEHHOE (HH3HKO-
XHMHYecKoe 000pyIoBaHHE ANA MONYYSHHA H
HHTEPIPETAIHH JOCTOBEPHBIX  PEe3YJIBTATOB
HCCIIeIOBAHHA B BEIOpAaHHOH 007aCTH XHMHH.

3HaeT OCHOBHEIS 3aKOHOMEPHOCTH IIEpCHOCA 3apiAla H
MAacChl B HOHHEIX IIPOBOJHHEAX.

VMeeT HCIIONIB30BaTh COBPEMEHHOE (DH3HKO-XHMHIESCKOE
obopyaoBaHHe pif) ¢ HCCIeTOBAHHA




Ko 1 HanMeHOBaHHE HHIHKAaTOPa PeBYJIBTEITI)I oﬁyqe}mﬂ IO JTHCITHILTHHE

3eKTpOoaH( (Y3 HOHHBIX CBOHCTE HOHHBIX IIPOBOJIHHKOB.

BrmaseeT — TEOPETHYSCKHMH  IIPeCTABICHHAMH 0
MeXaHM3MaX IIEPEHOCA HOHOB B CHHTETHYECKHX
HOHOOOMEHHHKAX.

IIK-3. CnocobeH Ha 0CHOBe KpHTHYecKoro aHajamnsa pe3yabTaToB HHP oneHHBATH NepCcleKTHBBI HX
OPAKTHYECKOT0 NPAMeHeHNs H NPOJ0.:KeHHs PA0OT B 3J1eKTPOXHMHH H.JIH CMeKHBIX HAYKAX

HITK-3.1. AHanu3HpyeT H o0obmraer | 3HaeT ocoOeHHOCTH IepeHOCca 3apAa H MacChl B HOHHBIX
pe3yIbTaThl HH()OPMAIIHOHHOTO TIOHCKA II0 | TIPOBOJIHHKAX.

TeMAaTHKe HCCIIe[JOBaHHA B BhIOpaHHOH 00IacTH | YMeeT IPOBOAHTh KPHTHYECKHIl aHAalH3 pe3yIsTaToB
XHMHH. 3KCIIEPHMEHTATbHBIX HCCIIETOBAHHH
3JIeKTPOTPAHCIIOPTHBIX XapaKTEPHCTHK HOHIIOIHMEPOB.
Brmageer  cmocoOHOCTRIO — 0000mIaTh  Pe3yIIBTATHI
HH(GOPMAITHOHHOTO TIOHCKAa 110 JH(GGYIHOHHEIM H
3NIEKTPONPOBOIANTHM CBOHCTBAM HOHOO OMEHHHKOB.

HIIK-3.2. OuennBaer MEePCIIEKTHBE | 3HaeT 00TacTH MPHMEHSHHA HOHHBIX IIPOBOTHHKOB.

TIpaKTHYECKOTO IpHMeHeHHA pe3ynsTatoB HUP | Vmeer HHTEPIIPETHPOBATE TOJy4YeHHBIE
u HHOKP u mpogomkeHHA paboT B | JKCIEPHMEHTAalIbHBIE Ppe3yIbTaThl H (OPMYIHPOBATh
INEKTPOXHMHH HITH CMEKHBIX HayKax. 3aKII0YeHHA H  BBIBOJEI c HCIIONIB30BAHHEM

JHTEpPaTyPHBIX JAHHbIX.
BrajieeT HABBIKAMH 10 PE3yIbTaTaM SKCIIEPHM €HTaTbHBIX
HCCTIeIOBAHHH OIIEHHBATh MEPCIIEKTHBHI IPAKTHIECKOTO
HCIIONIB30BAHHA HOHOOOMEHHHKOB.

PesynbTaThl 00Oy4eHHS MO AUCIUIUIMHE JOCTHTAlOTCSI B pPaMKax OCYIIECTBICHHS BCEX
BHJIOB KOHTAaKTHOH M CaMOCTOATEIbHOH padoThl 00y4alOIIUMXCAd B COOTBETCTBHH C
YTIBEPAKICHHBIM YieOHBIM ITAHOM.

WHIUKAaTOpEl  JOCTHJKCHHS KOMIIETEHIIHH CUMTarTcd CcQOpPMHPOBAHHBIMH  IIPH
JIOCTHKEHUH COOTBETCTBYIOIIHX UM Pe3yJIbTaTOB OOyUEHHUS.

2. CTpYKTYpa H colep:kaHHe THCIUNLIHHbBI

2.1 PacnpeniesieHHe TPYA0EMKOCTH THCIHILTHHBI 10 BHAaM padoT
OO0mas TpyAo€MKOCTh AUCIMIUIMHBI COCTAB/sIeT 4 3a4eTHBIX eIuHUIbI (144 gaca), ux
pacmpezielieHHe 1o BU1aM paboT MPeACcTaBIeHO B TaOHIle

Bun yueOHOH paboTHI Bceero CemecTphl
qacoB (Jacer)

KorTakTHAR pﬂﬁOTﬂ, B TOM YHCJIe:

AYyIHTODHBIE 3AHATHS (BCero): 68 68
3aHATHA JISKITHOHHOTO THIIA 32 32
nabopaTOpPHEIE 3aHATHA 36 36

MPpaKTHYSCKHE 3aHATHA = -

CEMHHAPCKHE 3aHATHA - -

Huad KOHTAKTHAa" padoTa:

KonTpons camocToATenbHOH pabots! (KCP)

IIpoMexyTouyHas arTecTami (1KP) 0,2 0,2
CamocToAaTeIbHAS PAGOTA, B TOM YHCIIE: 75,8 75,8
Odopmnenne mabopaTOpHBIX padoT 25 25
CaMocToATEIbHOE H3yUeHHE TEOPETHYECKOIO MaTepHala 25 25
IloaroroBKa K TEKYIIEMY KOHTPOIIO 25,8 25,8
KoHTpoO/b:
IToaroTroBKa K 3K3aMeHY - -
Obdunras TpyA0eMKOCTh qac. 144 144
B TOM 1HC.JIe KOHTAKTHASA 68,2 68,2
padoTa




3a9. eff

2.2 Conep:kaHHe U CIHILTHHBI

Pacnipenenenue BU10B yueOHOM paboTH H HX TPYAOEMKOCTH IO pa3jeaaM JHCITHILTHHBL

Pa3zeins! (TeMBl) AHCIUIUTHHBL, H3y4aeMble B | ceMecTpe (ouHas Gopma oOydeHH)

KonugecTBO 9acoB
BueayauT
v o
o aboTa
Ne HammeHoBaHHE pa3feloB (TeM) B P
JI 113 JIP CPC
1.  |Ilotok BemecTBa. MHOTr00Opasue sSBIEHUI IIEPEHOCA 34 8 - 6 20
2. I[BH}KGHHB HOHOB B 3JICKTPHYCCKOM II0JIC 40 8 3 12 20
3.  |duddy3us B HOHHBIX IPOBOJIHHKAX 40 | 8 - 12 20
4. |Dnextpomuddysus 298 | 8 - 6 15,8
HTOI'O no pazoenam Oucyunals 143.8| 32 - 36 75,8
KoHTpoms camocToATeIbHOH padoTsl (KCP)
IlpomexyTogHan arrecTanua (MKP) 0,2
IloaroToBka K TeKyIIeMY KOHTPOIIO -
O01masn TpyI0eMKOCTb 10 JHCIHILTHHE 144

IIpumeganue: JI — nexiuwm, 113 — mpaktudeckue 3aHstud / ceMuHapsl, JIP — maGopaTopHsie
3a"saTus, CPC — caMocTogTenbHad padora cTyAeHTa

2.3 Conep:xanue pa3aeoB (TeM) JTHCHHILIHHBI

2.3.1 3aHATHA JeKIIHOHHOI0 THIIA

HEPABHOBCCHBIX TIPOLECCOB OTIA OIMHCAaHHA SABICHHH ImepeHoca

No HauMeHOBaHHE pa3jena T @opMa TeKyIIero
(TeMsl) KOHTPOIIA
1. |IloTok BemiecTBa. OcHOBHBIE  TIOHATHA. Ilorok  BemecTsa. VcIIoBHE|YCTHBIH OTIIPOC
MHoroo0pa3He ABICHHH |3MeKTPOHEHTPaThbHOCTH. YpaBHEHHE MaTepHalnsHOTO OGamaHca.|JIP3
TepeHoca BrHenmmHHe CHIBI B HOHHBIX IIPOBOJHHKAaX. OpPHKIHOHHAA
MOJeb B3aHMO/IeHCTBHA IOTOKOB. Pa3BHTHe CHJI TPEHHA H HX
KOJIHYECTBEHHAA OIeHKA. 3akoHBI Owma u  @apajes
TIPHMEHHTENFHO K HOHHBIM IIPOBOTHHKAM.
2. |/IBmkeHHE HOHOB B AGCONIOTHAA CKOPOCTh [BIDKCHHA HOHOB. VYelbHAafd H|VCTHBIH OIIPOC
3TEeKTPHIECKOM II0TIe IKBHBaJIEHTHAA JNEKTPOIIPOBOJHOCTD, YHCIIA IepeHoca HOHOB. |JIP4
3. |duddys3ua B HOHHBIX 3akonsl ®uka. Camonudy3ut HoHOB. YpaBHeHHe HepHCTa-|yCTHBIH o1poc,
TPOBOAHHKAX SHHIITEHHA. SNeKTpHYeCcKasd CHIIA aud dy3um. |JIP5
Jud by 3HOHHBIH IOTSHITHAIL
4. |DnexTpomuddy3Ha DnexkTpoau(pdy3HOHHBEIH TIepeHoc B  pacTBopax  coxm.|JIP6, Tect Nel
VpaBHEHHE Hepacrta-ITnanka. TepMoHHAMHKA

B HOHHBIX IIPOBOJHHEAX.

2.3.2 3aHATHS CeMHHAPCKOI0 THIA (IPaAaKTHYeCKAe / ceMAHAPCKUE 3aHATHS /
J1abopaTopHBbIe padoThI)

MHoroo0pa3sHe ABIeHHH

HOHOOOMEHHBIX M&Mﬁpanax Ha OCHOBaHHH

No HauMeHOBaHHE pa3fiena T —_—_———. dopMa TeKymero
(TeMsBl) KOHTPOIA
1. [IToTok BemIECTRA. Omnpenenenne ko3¢ QuITHeHTOB caMo UM O Y3HH B JIP1




nepeHoca KOHIYKTOMETPHYIECKHX H3MEPEHHH.
2. |[IBHKeHHE HOHOB B OrmnpeneneHne yeIbHOH 3IeKTPONPOBOJHOCTH JIP2
AMEKTPHYECKOM TI0TIE HOHOOOMEHHBIX MeMOpaH KOHTAKTHBIM METOJIOM B
3aBHCHMOCTH OT TIPHPOJIBI IPOTHBOHOHOB.
3. |Tuddy3ui B HOHHBIX Omnpenenenne ko3¢ gurenTa THGHY3HH 37TeKTPOIHTOB B JIP3

MNpOoBOIHHEAX

pacTBOpE C MOMOINBIO CHCTEMBI HOHHT—PAaCTBOD

4. |9nexrpomudy3ua

II3MepeHHe TIpeNeIbHOTO TOKA B 3NEKTpoMeMOpaHHOH

JIP4

CHCTEME.

3amura nadoparopHoi padotsl (JIP), koHTponbHag padora (KP).

2.3.3 lIpuMepHasi TeMATHKA KYPCOBBIX padoT
Kypcoas padoTa He npeycMoTpeHa Y4eOHBIM ILIAHOM.

2.4 IlepeveHb y4e0HO-MeTOHIECKOr0 ob0ecrnedeHHs IS CAMOCTOSITe IbHOH PadoThl
o0y4aromuxcs Mo JNCOHILTHHE

Ne Bug CPC

Hepeqe}m y‘leﬁHO—MeTOﬂH‘]ECKOI‘O obecredeHHA JTHCITHIUTHHEI 110
BEIIIOTHEHHIO CAMOCTOATEIbHOH pa OOTBI

1 | Odopmienne mabopaTOPHBIX
pabot

1. MemOpaHHas 3NMeKTPOXHMHA: ydeOHOe TIocoOHe 1A oOydaronHxca Io
OCHOBHBIM 00pa30BATEIhHBIM TPOTPAMMAM BBICIIETO 0Opa30BAaHHA YPOBHA
OakalaBpHAaT H MarHcTparypa II0 HampaBIeHHAM moaroToBkH 04.03.01 u
04.04.01 / [H. A. Konorernko, O. A. Jlemuna, H. B. Jloza u gp.]; M-Bo
obpazoBanna H HaykH Poc. ®eaepamun, KyOaHCKHH Troc. YH-T. - [2-€ H31I.,
Hemp. H gom.]. - KpacHomap: [KyOaHCKHE rocynapCTBEHHBIH YHHBEPCHTET],
2017.-290c.

2 CaMocTOATEIbHOE H3YICHHE
TEOPETHUYECKOTO MaTepHala

1. HII. Taycun, H.A. KoHOHEHKO DJIEKTPOMACCONEPEHOC B HOHHBIX
MPOBOJHHKAX: YdeOHoe mocoGue. KpacHomap.: Ky6.I'V, 2014. 87 c.
2. Hamackun b.b., Ilerpuit O.A., Iupmuna [.A. DnekTpoxumud: ydebHOe
mocoGHe [UIA CTYAEHTOB, OOYYAIONIHXCA II0 HANPABIEHHIO IIOATOTOBKH
«XHMHA». Cnb.: JIaHb. 2015. 2 IIIT. (0.04).
https://e.lanbook.com/book/58 1 66#authors

3 TloaroToBKa K TEKYILIEMY
KOHTPOIIO

1. MeTomudeckHe pEKOMEHJAIIHH K OpTaHHM3allHH ayJHTOPHOH H
BHEAYIHTOPHOH (CaMOCTOATENBHOH) paboTBl CTYAEHTOB: METOIHIECKHE
ykaszanua / cocT. T.II. Cropoxenko, T.b. ITounnok, A.B. becnanos, H.B.
Jloza. — KpacHomap: Ky0asckmit roc. yH-T, 2018. - 89 c.

Y4eOHO-MeTOIHYeCKHEe MaTepHallbl JUIL CaMOCTOATENbHON Pad0Thl 00YYAIOUIUXCS U3
YHUClIa HHBATUIOB U JIMII C OTPAHMYEHHBIMH BO3MOKHOCTSIMH 310poBbs (OB3) nmpegocTaBistoTcs
B (hopMax, aJaITHPOBAHHBIX K OTPAHHIECHUSIM HX 37I0POBbS H BOCIIPHUSATHS HH(MOPMAITHU:

JInst muny ¢ HapyIIeHUsIMHU 3peHHSL:

— B IIe4aTHOMH (GopMe yBeTHIEHHBIM IIPHQPTOM,

— B (popMe 37IeKTPOHHOTO TOKYMEHTa,

— B hopme aymodaiina,

— B euaTHOM (opme Ha s3bike Bpaiins.

Jnst murt ¢ HapyIIeHUsIMH CITyXa:

— B IeuaTHOMH (opme,

— B (popMe 37IeKTPOHHOTO JOKYMEHTA.
JIts uIr ¢ HapyIIeHUsIMH OIOPHO-IBHTaTeIbHOIO alllapara:

— B IeuaTHOM Qopme,

— B (popMe 37IeKTPOHHOTO TOKYMEHTa,

— B opMme aymmodaiina.
JlaHHBIN TIepeYeHb MOJKET OBITh KOHKPETH3HPOBAaH B 3aBHCHMOCTH OT KOHTHHTEHTa

00yUYarONTUX CAL.



3. O6pasoBaTe/ibHbIe TEXHOJIOTHH, NMpHMeHsieMble NPH OCBOEHHH [THCHUILTHHBI
(MomyJisi)

B Xome wW3ydYeHHS JUCIMILUIMHBI IPEAYCMOTPEHO HCIOIb30BaHHE TEXHOJIOTHI
poOJIeMHOT0 OOydYEeHHs, BBIIOTHEHHE CTYJEHTAMH J1a0OpaTOpPHBIX PaboT B MalbIX IPYyIIax,
caMOCTOSITelIbHAs paboTa CTyA€HTOB.

KoMIleTeHTHOCTHBIN TOAXOJ B paMKaxX IIpPelofaBaHHS AHCIHILINHBL Pealu3yeTcs B
HCIIONb30BAHUH HHTEPAKTHBHBIX TEXHOJOTHH H AKTHBHBIX METOJOB (IPOOJIEMHAas JIEKIIH,
paloTa B MaJIBIX TPYIIIAX) B COUETAaHUU C BHEAYAUTOPHON padOTOM.

WudopMaiioHHble  TEXHOJIOTHH, IpUMEHSeMble IIpH
HCIOJb30BaHHE ~ WH(OPMAIIHOHHBIX  PECYpCcoOB,  JOCTYMHBIX B
TEeJIEKOMMYHHKAIIHOHHOM ceTH MHTEpHET.

AnanTtuBHBIE 00pa3oBaTeIbHbIe TEXHOIOIHH, IPUMEHSEMbIE IIPA H3YUYEeHUHN JHCIIHIUTHHBI
— JUIS JIUIl C OrPaHHYEHHBIMH BO3MOKHOCTSMH 3/I0POBbS IPEQyCMOTpPEHA OpTraHH3aIls
KOHCYJIBTAIIUH C UCIIOTB30BAHUEM JIEKTPOHHOH MOYTHI.

H3YYeHUH  JIHCITUIUTHHBL
HH(OpMaITHOHHO-

4. OueHo4yHble cpeacTBa
NPOMeKYTOYHOMH aTTec TAIIHH

I TeRyHiero KOHTPOJIHA YCeBaeMoCTH H

OreHOYHbIE CcpeJCTBa MpeJHa3HAUeHbl IS KOHTPOIS M OIEHKH 00pa30BaTelbHbBIX
JOCTH/KEHHI 00yJaroNIuXcsl, OCBOUBIIIHX mporpaMmy  y4eOHOMH JUCITUTUTHHBI
«Dnexrpoand y3HoHHBIE MPOIECCH B MEMOPAHHBIX CHCTEMaX».

OreHOYHBIE CpPe/ICTBA BKIIOYAaeT KOHTPOIbHBIE MaTePUAIbl A IPOBEICHUS TeKYIIero
KOHTPOJISI B (opMe BOIPOCOB JJISI YCTHOTO OIIPOcCa, TECTOBBIX pPadoT, KOHTPOIBHBIX PadorT,
KOHTPOJIBHBIX BOIPOCOB K Ja00OPaTOPHBIM padoTaM, H MPOMEKYTOYHOMH aTTecTanum B opme
BOIPOCOB K 3a4€Ty U YK3aMeHY.

CTpyKTypa OolleHOYHBIX CPeJCTB /Il TeKYIIell H NPOMeKYTOUHOH aTTecTalHl

. Kog 1 HamMeHOBaHHE HanMeHOBaHHE OIIEHOYHOTO CPEACTBA
Ne PesyneTarel o0ydeHHA
w/n HFHRATOPa (B cooTBETCTBHH c II. 1.4) TekymHil KOHTPOIb Tiposeay s

(B COOTBETCTBHH C II. 1.4) aTTecTalHA
WIIK-1.1. Breibupaer | 3HaeT ocobennocTH | JIabopaTopHas pabota Bompoc Ha
IKCIIEPHMEHTATbHEIE  H | 3MeKTpoaHddy3HOHHBIX Ik3zamene 1-4
pacueTHO-TEOPETHUECKHE | TPOIIECCOB B HOHHBIX
MeTOIBI pellleHHA | IPOBOJHHKAX.
IIOCTaBIEHHOH  3aa4H, | YMeeT 3KcIiepHMeHTambHO | JIaGopatopHas pabota -
HCIIONB3yA JOCTH/KEHHA | ONpeNelHTh

1 COBpPEMEHHOH anekTpoaud ¢y3HOHHEIS
XHMHYECKOH HAyKH, H | XapaKTePHCTHKH HOHHBIX
HCXO[A H3 HMEIOIIHXCA, | MPOBOJHHKOB.
MaTepHAIIbHBIX, Brageer OCHOBHEIMH | JIaGopaTopHas paGoTta Bomnpoc Ha
HH(pOpMaITHOHHEIX H | IIOHATHAMH u | Tect 3K3aMeHe 5, 6
BpEMEHHBIX PECYPCOB. TEPMHHOIIOTHEH B 001acTH

HOHHBIX IIPOBOTHHKOB.

HITK-1.2. Wcnone3yer | 3Haer ocHoBHEIe | JIaGopaTopHasA padoTa Bomnpoc Ha
COBpeMEHHOe  (DH3HKO- | 3aKOHOMEPHOCTH IKk3ameHe 3, 4
XHMHIECKOE IlepeHoca 3apAga H Macchl
obopyIoBaHHe 74 | B HOHHBIX IIPOBO/THHKAX.
TIOMyIeHHA H | YMmeer Hcnonk3oBath | JlaBoparopHas pabota -

2 | HHTepIpeTallHH COBpEMEHHOE ¢H3HKO-
JIOCTOBEPHBIX XHMHYIECKOe
pe3YIBTaTOB 00OpYyIOBaHHE bitiv:|
HCCIeq0BaHHA B | HCClIeIOBaHHA
BBEIOpaHHOH 00macTH | 31eKTpoaH( (HY3HOHHBIX
XHMHH. CBOHCTB HOHHBIX




IIPpOBOIHHKOB.

Brageer TeopeTHYECKHMH
IpeICTaBICHHAME 0
MeXaHH3Max mepeHoca
HOHOB B CHHTETHYECKHX
HOHOOOMEHHHKAX.

JlabopaTtopHas paGorta

Bomnpoc Ha
Ix3aMeHe 7, 16

WITK-3.1. AganH3HpYyeT H
o0o0mmiaeT  pe3yIbTaThl
HH(MOPMAITHOHHOT O
IoHCKa TI0 TeMaTHKe
HCCIeq0BaHHA B
BBIOpaHHOH obmacTH
XHMHH.

3HaeT 0cOOSHHOCTH
IepeHOCa 3apAda H MacChl
B HOHHEBIX IDOBOJHHKAX.

JlaGopaTtopHas paGota
Tect

Bomnpoc Ha
JK3ameHe 7-9

Vmeer TIPOBOAHTH
KPHTHYECKHH aHaH3
pPe3YIBTaTOB
IKCIIEPHMEHTAIBHBIX
HCCIIe0BAHHI
3NeKTPOTPAHCIIOPTHBIX
XapaKTePHCTHK
HOHIIOTHMEPOB.

JlabopaTtopHas paGoTta

Bnageer cmocoOHOCTRIO
060B1IaTh Pe3VIBTAaTH
HH(OPMAITHOHHOT O
TIOHCKA o
i Gy 3HOHHBIM H
3JIEKTP OIIP OBOTAIITHM
CBOHCTBAM
HOHOOOMEHHHKOB.

JlabopaTtopHas paGoTa

WIIK-3.2.
TIEPCIEKTHBBI
TIPAKTHYECKOTO
TIPHMEHEHHS Pe3yJIFTaTOB
HIP u HHNOKP =u
MpoJoDKeHHA pabor B
MEKTPOXHMHH HIH
CMEJKHBIX HayKax.

O1neHHBaeT

obnacTH
HOHHBIX

3HaeT
TIpHMEHEHH A
TIPOBOTHHKOB.

Bomnpoc Ha
3k3aMeHe 1

VMeeT HHTepIpPeTHPOBAThH
TIOTyYeHHbIE
3KCTIePHMEHTAIbHBIE
Pe3YIBTATHL H
(hopMyIHpPORATE
3aKITIOYEHHA H BBIBOJBI C
HCTIONTh30BaHHEM
JIHTEPATYPHBIX TAHHBIX.

JlabopaTtopHas paGoTa

Brmageer HaBBIKAMH TIIO
pesyibsTaTaM
IKCIIEPHMEHTATBHBIX
HCCJICTOBAHHH OICHHBATh
TIepPCIEKTHBEI
TMPaKTHIECKOTO
HCIIOJIB3OBaHHA
HOHOOOMEHHHKOB.

JlaGopaTtopHas paGoTa

TunoBble KOHTPOJIbHBIE 32JaHNS WIH HHbIe MATePHAJIbI, He00X0JHMbIe 151 OLeHKH
3HAHMI, YMeHH i, HABBIKOB H (H.1H) ONbITA JesITeJIbHOCTH, XapaKTePH3YIIIHX 3Tanbl
(opMHpOBaHHUS KOMIIeTeHINI B Mpoliecce OCBOeHHsI 00pPa30BaTeIbHOI MPOrPaMMBbI

Bomnpocsl k ycTHOMY onpocy no TeMe 1 «IloTok BemecTBa. MHoroo6pasue siBJ1eHHil
nepeHoca»

1. Kakue MOTOKH MOTYT BO3HHKATh B MEMOPAaHHBIX CHCTEMaXx?

BelecTBa?

Kakue moToku BeI3EIBacT TPaluCHT KOHIICHTPalTHH JaBIIeHHS ?
KakoB MexaHH3M IIEPEHOCA PACTBOPHTEIA BO BHEIIMHEM 3JICKTPHYCCKOM noiue?

Kak HaszpBarorcs [IPpOHECChl IICPECHOCA II0J JICHCTBHEM TpalHC€HTa KOHICHTPAITHH




5. B dem 3akiro4aercs yCiIoBHE 3IEKTPOHEHUTPAIIbHOCTH?
Bompocsl k ycTHOMY onpocy 1o TeMe 2 «/[BHzKeHHe HOHOB B 3JIeKTPHYECKOM I10.1e»

Kak paccuuraTh aOCOIIOTHYIO CKOPOCTh ABUKEHUS HOHA?

Kak ompenensercs yaenbHas 3JeKTPOIPOBOAHOCTE HOHHBIX IPOBOJHHKOB?

Ot kakuX (paKTOPOB 3aBHCHUT yZeIbHAas FIEKTPOIIPOBOIHOCTh HOHHBIX MMPOBOTHUKOB ?
Kak cBsi3aHbl Mexkny co0oll yJenbHasd H 3KBHBAIEHTHAS 3JIEKTPOIPOBOIHOCTh HOHHBIX
IIPOBOIHUKOB?

5. Kak omnpenemuTs 4ncia epeHoca HOHOB 7

o =

Bonpocsl k ycTHOMY ompocy o TeMe 3 «/[u(p@y3ust B HOHHBIX IPOBOTHHKAX»

B xaxux ycimoBusx Beinonssercs 1 3akoH Ouka?

Kakue mapameTpsl cBS3BbIBaET MeK Iy co00i 2 3akoH Ouka?

Yto ofmero u B 4YeM pa3IHuHe MEXAY 3IeKTPOIPOBOIHOCTBI0 H JU((Y3HOHHOM
IIPOHUITAEMOCTBIO?

B kakux equHHIAX H3Mepsercs kospdurueHt auddysum?

Yo Takoe nudy3HoHHBIN TOTeHITHAT?

B [

o

Tect Nel mo Teme 4 «IaekTpoandPys3us»

1. IlpyauHON BOZHUKHOBEHHUS IIPEIETIBHOTO COCTOSHHUS B 3IEKTPOMEMOPAHHOM CHCTEME SIBIISIETCS:
PazHbvle Yucia nepeHoca UOHOE8 @ pacmeope u Mmemopane
PA3Has KOHYEeHMpayus pacmeopa no 0be cnmopoHvl Membpanvl
2. IIpuunHON BO3pacTaHUS TOKA BBINIE IIPEJEIHbHOIO B 3JIEKTPOMEeMOpPaHHON CHCTEME
SBIISIETCS:
cenexmueHoCb MemMbparsl
conpomuenerue memopanvl
kamanumuyeckoe oelicneue QYHKYUOHATbHbIX PV
3. Kak wu3MeHsieTcs IIpeJielIbHBI TOK C YBEIHYEHHEM KOHIIEHTPAIlHd pacTBopa B
AIEKTPOMEeMOpPaHHOM cucTeMe 7
yeenuyueaemes
VMeHbulaemes
He u3MeHsemcs
4. TonmuHa 1uddy3HOHHOTO CII0S 3aBUCHUT OT:
0bMeHHOl eMKoCHU MeMOpaHbl
2UOPOOUHAMUYECKO20 PexCUMa 6 clcnieme
nmemnepamypsvl pacmeopa
5. Jlung pacueTa BeIMYHHBI IPEIeIbHOTO TOKA HCIIONB3YETCS YPaBHEHUE:
Duxa
Hupca
Hepruema

KoHTpoabHbIe BOIPOCHI K J1a00paTopHbIM padoTam

Jabopamopnas paboma Nel-2

Kak ompenemiTh yempHYI0 3JeKTPOIIPOBOIHOCT MEMOPAHBI?

Kakue nud dy3noHHbBIE XapaKTEPHCTHKH MeMOpaH BBI 3HaeTe?

Kakue cynecTByrOT MeTONBI onpeieeHus AU dy3HOHHOI IPOHUI[aeMOCTH MeMOpaH ?
Kak u3MepsIoT Jrcia mepeHoca HOHOB B pacTBOpe M B MeMOpaHe?

Ll -



Jabopamopnas paboma Ne3-4

1. YTo Takoe KOHIIEHTPAIMOHHAS MTOJIIPU3alii B MEMOPaHHOI cucTeMe?

2. 3amumute ypaBHeHue [Tupca s npenenbHoro 1ugQy3HoHHOTO TOKA.

3 YeM 0TIIMYAIOTCS MOJSIPH3AIIMOHHBIE KPUBBIE 3JIEKTPOIHON U 3IEKTPOMEMOpaHH O
CHCTEMB!?

4. Kakue conpsvkeHHbIE 3P eKThl KOHIIEHTPAITHOHHOM MOJISIPU3AIIHH TIPOSBIISIOTCS B
3IEKTPOMEMOPAHHOI cucTeMe?

3avYeTHO-3K3aMeHAIMOHHbIe MAaTepHAJIbI [Jf MPOMEXKYTOYHOH aTTecTAllHH
(3K3aMeH/3a4eT)

1. Cnucox eonpocoeé 0711 n0020mo6Ku K 3auemy

Kraccuduxarus MmeMOpaHHBIX CHCTEM.

OcHoBHbIe TOHATUA. 1[0TOK BemecTBa. YCiIoBHE 311€KTPOHEHTPAIBHOCTH.
YpaBHeHHE MaTepHAILHOTO (anaHca.

3akonbl Oma u @apajes IPHUMEHHTEIBHO K IIPOBOAHIKAM BTOPOT 0 PoJa.
Brennue cuibl B IPOBOJHUKAX BTOPOTO POJA.

MHoroo0pa3zue SBIeHUI IIEPEHOCA.

OPUKITHOHHAS MOJETh B3aHMOJeHCTBUS ITOTOKOB.

Pa3BuTHE CHII TPEHNS U UX KOJIHYECTBEHHAS OILIEHKA.

JIBHKeHHE HOHOB B 3JIEKTPHYECKOM IIOJIE.

0. YenbHas U 3KBUBAIEHTHAS YIEKTPOIIPOBOIHOCTb, YHCIIA IEPEHOCA HOHOB.
11. Iuddy3us B mpoBOJHHKAX BTOPOro pojaa. 3aKoHb! DuKa.

12. Camoaud¢ysus noHos. YpasHenune HepHcera- DHHNITEHA.

13. DnexkTpudeckas cuia 1uddysun. J(uddy3HoHHBIH TOTeHIHATL.

14. DrnexTpoudy3HOHHBIN IEPeHOC B paCTBOPAX COJIH.

15. Ypasuenue HepHcera-I1lnanka.

16. TepMoHAMHKAa HEPAaBHOBECHBIX IIPOIIECCOB [UIS OIMCAHHS SIBICHHH IlepeHoca B
MIPOBOJJHUKAX BTOPOTO POJa.

i AR e

KpuTtepun oneHNBaHNS Pe3y.1bTATOB 00yUeHHs

Kpurepuu orieHHBaHUS 110 3a4ETY:

- OIleHKAa «3a4TeHO»: CTyJeHT BJajeeT TEOPETUYECKHMMH 3HAHMAMH IO JIaHHOMY
pa3zeiy, 3HaeT OCHOBHBIE 3aKOHOMEPHOCTH IepeHoca 3aps/ia i MacChl B HOHHBIX ITPOBOIHUKAX,
JOIyCKaeT  He3HAUUTeIbHBIE  ONMMOKH;  CTYyIEHT yMeeT  IPaBHIBHO  OOBSICHATH
SKCIIEpUMeHTalIbHbIC JAHHbIE C TIPUMEHEHHEM TeOPETHIECKUX MPe/ICTaBICHU.

- OIleHKAa «He 3a4TeHO»: MaTepHal He YCBOE€H WIH YCBOEH YacTHYHO, CTYIeHT
3aTPyAHSAETCS B OMMCAHUM SIBIIEHHUI TEPeHOCa B MOHHBIX IPOBOJHHKAX, HE MOJKET MPHBECTH
MIPUMEPHI, 3aTPYIHAETCS B HCIIOIH30BAHUH 0230BOI TEPMHHOIOTHH.

OrneHoYHbIe cpejcTBa IS HMHBAIUAOB M JIHI[ C OTPAaHUYCHHBIMH BO3MOKHOCTSIMH
37I0POBbS BEIOHPAIOTCS C YI€TOM UX HHAHBUIY ATTbHBIX MICHXO(QH3HUECKIX 0COOEHHOCTEH.

— IpH HeoOXOAMMOCTH HHBAIHAAM M JHIIAM C OTPAaHUYEHHBIMH BO3MOMKHOCTSMH
37I0POBbS MPEIOCTABIACTCS JOTIOTHHTETbHOE BpeMs JUIL TOJTOTOBKH OTBETA Ha YK3aMEHE;

— IIPU TPOBEJIEHHH IPOIEyPhl OIEeHHBAHUSA Pe3yIbTaTOB 00YYEeHUS WHBATHIIOB U JIUII C
OTPaHHYEHHBIMU BO3MOKHOCTSIMH 37JOPOBBS IIPeycCMaTPHUBAETCS HCIIOIb30BaHHE TEXHUYECKHX
CPeacTB, HEOOXOMMMBIX UM B CBSI3U C HX HHAUBHIYaIbHBIMU OCOOCHHOCTSIMU;

— IIpU HEOOXOAUMOCTH JUTS 00YUAIONIHXCS C OT PAHHYEHHBIMU BO3MOKHOCTSIMU 3]I0POBbBS
U HUHBAIMIOB IMPOIeAypa OIIEHUBAHUS Pe3yIbTaTOB OOyUeHHS 1O IHCHUIUIHHE MOKEeT
MIPOBOIUTHCS B HECKOIIBKO TAIOB.
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IIpomeaypa oleHUBaHUS Pe3yIbTaTOB OOYUEHHUS HHBATHIOB M JIHIl ¢ OTpaHHYCHHBIMH
BO3MO’KHOCTSIMH 37I0POBbSL 1O IUCHUIUTHHE (MOAYJIO) IpeIycMaTpUBaeT IpelocTaBIeHUE
uHpopMarm B ¢dopMax, aJaNTHPOBAHHBIX K OTPAaHHYEHUSM HX 370POBbS U BOCIPHATHSA
uHpopMaITHu:

JItst Uit ¢ HapyHIeHHSIMH 3PEHUS:

— B II€9aTHOH (hopMe yBeTHIEeHHBIM MIPU(PTOM,

— B (popMe 37IeKTPOHHOTO JOKYMEHTA.

JIis TUIT ¢ HapyHIEHHSIMH CTyXa:

— B euaTHOMH Qopme,

— B (popMe 37IeKTPOHHOT O JJOKYMEHTA.

JIts I ¢ HapyIIeHUsIMH OMOPHO-IBUTaTeIbHOTO almapara:

— B IeuaTHOM Qopme,

— B (popMe 37IeKTPOHHOTO JOKYMEHTA.

JlaHHBII TepedeHh MOKeT ObITh KOHKPETH3HPOBAaH B 3aBUCHMOCTH OT KOHTHHTEHTa
00y4YarONTHUX CAL.

5. Ilepedenb y4eOHOM JIATEPATYPbl, HHPOPMANMOHHBIX PeCYPCOB H TEXHOIOTH I
5.1. YueOHasi THTepaTypa

1. Kononenko H.A., Jlemuna O.A., Jloza H.B., ®anuna U.B., llIkupckasa C.A.
MeMOpaHHas 3JIeKTPOXUMUS: yueOHOe Imocodue. 2-e u3/l., uclp. u Jom. KpacHoaap,
KyoI'V, 2017. 290 c.

2. JlamackuH b.b., Iletpuii O.A., [Tupmaa ' A. DiekTpoxumus: yueOHOe Imocodue st
CTYZI€HTOB, 00YYarONIUXCA 10 HAIIPABIECHHUIO MTOATOTOBKH « XuMuUs». Cr0.: JIans. 2015. 2
mT. (0.04). https://e lanbook.com/book/58 166#authors

3. I'mycun H.II., Kononenko H.A. DiekTpomaccollepeHOC B HOHHBIX IMPOBOJHHUKAX:
Yuebuoe mocodue. Kpacnomap, Kyol'Y, 2014. 87 c¢. Mecto XpaHeHHsA Kadeapa
¢usmaeckoit xumun Kyol'y.

5.2. llepnoauveckas inTeparypa

1. Yenexu XUMHH - POCCHHCKHI HAYYHBIN KYPHAJI, Iy OJIHKYIONINI 0030pHbIE CTaThH 110
aKTyaJIbHBIM ITPO0OJIeMaM XUMHH U CMEKHBIX HAYK.

2. DIEKTPOXHMHS — OJUH U3 KPYIHEHIIMX POCCHHCKUX HAy4YHBIX JKYPHAJOB,
OTpPaKAIOIIUX OCHOBHBIE JOCTHKEHUS B OOJIACTH 3JI€KTPOXHUMHH, IyOIHKYIOMIUH PaloTHI,
MOCBSAIIEHHBIE AKTyaIbHBIM BOIIPOCAM 3JIEKTPOXHMHUH.

3. MeMmOpansl ¥ MeMOpaHHBIE TEXHOJOTMH - POCCHICKHH Hay4HBIH JKypHAl,
NyOJHUKYIONIHI CTaThH IO OCHOBHBIM IpoOJjeMaM IIOJy4YeHHS H HCCIe0OBaHHS MeMOpaH U
Pa3BUTHUS Ba)KHENITHUX HAIIPaBIIEHUH MeMOPAHHBIX T€XHOJIOTHI.

4. Kypuan ¢u3HdecKOH XHUMHH — OJHH H3 KPYIHEHIIMX pPOCCHHACKHX HaydHBIX
JKYPHAJIOB, OTPAKAIOUIUX OCHOBHBIE HANPABICHHUS PA3BUTUS XUMHH, TYOIHKYIOMIHNA pabOTHI,
MOCBAIIEHHBIE aKTyaJIbHBIM OOIMMM BOIPOCAM XHMHH M IIPOOIeMaM, BO3HHKAIOIIUM Ha CTHIKE
Pa3IMYHBIX Pa3elloB XUMHH, a TaKKe Ha TPAaHUIAX XUMHH U CMEXKHBIX C HEll HayK.

5.3. HHTepHeT-pecypchbl, B TOM YHCJIe COBpeMeHHble Mpo(ecCHOHAINbHBbIE 0a3bl
JAAHHBIX H HH()OPMANHOHHBIE CIIPABOYHbIE CHCTEMbI
D/1eKTPOHHO-0HOIHOTedHbIe cHcTeMbl (BC):
35C «IOPAWUT» https://urait.ru/
9BC « YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAWMH» www.biblioclub.ru
9BC «BOOK.ru» https://www.book.ru
9BC «ZNANITUM.COM» www.znanium.com
9BC «JIAHDB» https://e.lanbook.com

S Baibo =
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IIpodeccnonanbHbIe 0a3bI TAHHBIX:

1. Web of Science (WoS) http://webofscience.com/

2. Scopus http://www.scopus.com/

3. ScienceDirect www.sciencedirect.com

4. JKypnansl uznareinsctsa Wiley https://onlinelibrary. wiley.com/

5. Hay4nag snektpoHHas oudnuoreka (H3bB) http://www .elibrary.ru/

6. IlomHOTEKCTOBBIE apXHBHI BEAYIIUX 3aIlaJHBIX HAYYHBIX KYPHAIOB Ha PoccHilcKoi
mIaTgopMe HayuHbIX KypHaaoB HOMKOH http://archive.neicon.ru
7. HamuoHanpHas »3JIeKTpOHHAs OWOMHOTEKa (IOCTYIl K DJIEKTPOHHOM OHOIHMOTEKe
nuccepraui Poccuiickoil rocyiapctBeHHon 0udmoreku (PI'b) https://rusneb.ru/
8. DnekTponHas Kowiekmusa Okcdopackoro Poccuiickoro @ouma
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/

Pecypcebl ¢cBoOOIHOTO JOCTYHA:

1. AMepuKaHCKas ITaTeHTHas 0a3a JaHHBIX http://www.uspto.gov/patft/

2. IlonHble TEKCTHI KaHAACKHX AUCCEPTAIU http://www.nlc-bne.ca/thesescanada/

3. KuoepJlenunka (http://cyberleninka.ru/);

4. HudpopmannonHas cucteMa "EQHHOE OKHO JOCTYIIa K 06pazoBaTelIbHBIM pecypcam’
http://window.edu.ru/;

5. EnuHas KomreKkius muQpoBbIX 00pa3oBaTeIbHBIX pecypcoB http://school-
collection.edu.ru/ .

CoOcTBeHHBIE 2T1eKTPOHHBIE 00pa3oBaTeIbHbIe H HH(OPMAINHOHHBIE PeCyPChI
KyoI'V:

1. Cpena MOAyJIbHOTO JUHAMUYECKOTO 00y4eHHS http://moodle.kubsu.ru

2. baza y4eOHBIX IIaHOB, Y4€OHO-METOANYECKUX KOMIUIEKCOB, ITyOIMKAIUH 1
KoH(epeHIHH http://mschool. kubsu.ru/

3. bubmnoteka HHPOPMAITHOHHEIX pecypcoB kKadeapsl HHGOPMAITHOHHBIX
00pa30BaTelIbHBIX TEXHOJIOTHI http://mschool. kubsu.ru;

4. DIeKTPOHHBIN apXuB NOKyMeHTOB KyOI'Y http://docspace.kubsu.ru/

6. Metoguueckne YyKa3aHHsSI s 00yYalIIMXCSl [0 OCBOGHHIO JTHCIHIIHHBI
(Moxy.is)

VYenenrnoe u3ydeHne AUCIUIUTHHBI « DIeKTpoanuddy3noHHbIe Ipollecchl B MEMOPAHHBIX
cUcTeMax» TpPeOyeT OT CTYIEHTOB PETYISPHOTO IOCEIIeHUS JIEKIIHH, BBIIOJHEHUS TECTOBBIX
NIPOBEPOYHBIX Pa0OT, BEIOIHEHHUS U 3aIIHTHI Ta0OPaTOPHBIX Pad0T, 03HAKOMJIEHHS C OCHOBHOM
U JIONIOJIHUTE/IBHON PEKOMEHY MO JINTEPATYPOLL.

IIpu moATOTOBKE K JIEKIIMOHHOMY 3aHITHIO CTYIEHTAM DEKOMEHIVETCS:

l) mpocMOTpeTs 3amHcH HpPeAbIIyIIed JIeKIMH W BOCCTAHOBUTh B IaMATH paHee
HU3yYEHHBII MaTepua;

2) Oermo ImpocMOTPETh MaTepHall IPEJICTOSANIe JEKIHH, C I JYYIIero YCBOCHUS
HOBOTO MaTepHaa;

3) caMOCTOSITeNTbHO MPOPabOTaTh OT/IEeNbHBIE (PparMeHThI TEMBI MPONLION JEKIIUU, eCIIH
3TO HEOOXOIHMO.
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IIpn KOHCIIEKTHPOBAaHHH JEKIMOHHOTO MaTepHajla CTyAE€HTaM HYKHO CTPEMHUTBCH
KPaTKO, CXE€MaTHYHO, IOC/IeJAOBAaTEIbHO U JIOTHYHO (DHUKCUPOBATh OCHOBHBIE IIOTOMKEHUS,
BBIBOJIbI, 0000MIEHUS U (OPMYIUPOBKH, HE MBITasACh 3allHcaTh BeCh MPEIojaBaeMblil MaTepHas
JIOCIIOBHO.

IIpu moATroTOBKE K 1a00PATOPHOMY 3aHATHIO PEKOMEHJIYETCS:

1) BHMMATENBbHO H3Y4YUTh MaTepHal MPEACTOANIe padoThl U COCTABHTb IUIAH €€
BBITIOJTH €HUS;

2) yIenuTh MOBBIIIEHHOE BHUMAaHHE 3KCIEPUMEHTAIBHBIM 0COOEHHOCTSIM HpEeNCTOSIIeH
PaboTHI (MCIOJIB3YEMBIM PeaKTHBAM U 000PYI0BAHUIO, A TAK/KE TEXHHUKE PAOOTHI ¢ HUMH);

BrmonugaTe nabopaTopHyr0 padoTy HEOOXOJUMO aKKypaTHO H IOCIeZOBATENbHO,
OTpakasi BCE €e OCHOBHBIE ATambl B JA0OPaTOPHOM KypHane. /[ yCHEeNIHON 3alIuThI
J1a0opaTopHOl padOTHl HEOOXOJAUMO THIATEIBHO HU3YYUTh JIEKIMOHHBIM M, €CIH 3TO0
HeoOXO0IUMO, JOTIOTHUTEIBHBIH TEOPETHUECKHI MaTePHUall 10 TeMe paboThl, a TAK/Ke IIPABIIBHO
3allOJTHUTh J1a0OpaTOpPHBIH KYpPHal, cliellaB Bce HeoOXOAHUMbIe pacueThl U chopMyIHpPOBaB
BBIBOJIBI 110 TIPOJEIaHHON padoTe.

BrimonHeHne m1adopaTtopHbIX padoT

JlaGopaTopHbie pabOTHI BBHIIIOIHAIOTCA O0YYarOIIUMHUCA B MaJbIX Ipynnax (0Obr4HO 2-3
genoBeKka). B Hadane Kypca MPOBOJIUTCS HHCTPYKTaX) IO TeXHHKe Oe30MacHOCTH PaboThl B
XUMHYECKOH /1abOpaTOpHH M COCTaBseTcs TpaguK BBIIOTHEHUS 1a0OpaTOpHBIX padoT.
BrimonHeHne 1adopaTtopHON pad0THI BKIKOYAET B ce0s CIIEAYIONINE Tallbl:

1) TOATOTOBUTENBHBIN 3TAll (CaMOCTOSTENbHAS pad0oTa CTYIEHTOB);

2) MOJIy4eHHE JOIMYCKa K BBIIOJHEHHIO SKCIIEPHUMEHTAIbHOH YacTH J1abopaTopHOHI
paloThI (KOHTAKTHAg padoTa ¢ IperoaBaTeieM KaxIou MaJlou TPYIIIbI);

3) BBIIOJNIHEHHE SKCIEPUMEHTAIBHON YacTH J1a00paTOpPHOH PadOTHl II0J KOHTPOJIEM
MIpenoaBaTed;

4) aHAMM3 MOTYyYeHHBIX Pe3yIbTaTOB, (POPMYIMPOBKA BHIBOJA U IMOJTOTOBKA K 3aIIUTE
nabopaTOpHOH PaboThI (MOKET BBITOIHSITHCS KaK CaMOCTOSTe/IbHAS paboTa CTyAeHTa JoMa, HIH
1o KOHTPOJIEM IIPEeNoJaBaTeis B TeUeHHE BPEMEHH, BBIJECIEHHOI0 Ha 1abopaTopHbIE PabOThI
WM B X0JIe HHOW KOHTaKTHON Pa0dO0THI C MpPenoaaBaTelieM);

5) 3anuTa 1a00pPaTOpHON paboThl (KOHTaKTHAs padoTa ¢ IIPernojaBaTeiieM).

ITocne BeIOTHEHHS BCeX ATHX ATAIOB Ja0opaTopHas paboTa CUUTAETCS BHIIIOJTHEHHOM.

IToaroToBUTEAbHBIH 3TAall

Ilepen 3amsTumem oOyd4aromuMcs HEOOXOAHMO IOATOTOBUTCS K  BBIIOJHEHHIO
nabopatopHoli paboTel. TeopeTrnueckas IIOATOTOBKA HeoOXoAMMa IS  IMPOBENEHUS
HKCIEPUMEHTA H JI0JIKHA IPOBOAHTHCS OO0YUYAIOLIMMICS B IOPAJIKE CAMOCTOSTEIHLHON PaOOTHI.
Ee crnenyer HaunMHAaTe BHUMATEIBHBIM Pa300poM PYKOBOACTBAa K Ja0opaTopHOHM palore.
TeopeTnueckas MOATOTOBKA 3aBeplIaeTcd INpPeNBAapPUIEIBHBIM COCTABICHHEM OTYeTa B
71a00paTOPHOM XKYPHAJIe CO CIIeIYIONTUM IIOPSAKOM 3aIlHCeH:

Ha3zBanue pa0oTHI.

Ilens padoThI.

O0opyoBaHUE.

Xon pa®oTel, KOTOPEIH B TOM 4HCJIE€ BKJIIOYAET PUCYHKH, CXEMBI, TaOJIHIIbI, OCHOBHbIE
dbopMyIBl JUIS ompejielieHUs BEMHYHH, a Takke pacdeTHble (GOpMyIbl I OMpe/eIeHHs
MIOTPENTHOCTEHN H3MEPSIEMbIX BEJTHIHH.

IMoyueHme TO0MycKa K BHINOJHEHHIO 3KCIIePAMEHTAJIbHOH YacTH JJabopaTopHOi
padoThI

IIpuctynas k nabopatopHbBIM pabdoTaM, HEOOXOJAUMO IIOIYYHTh y JabopaHTa MpUOOPHI,
TpeOyeMble JUIS BBINOJTHEHHS padoThl. Pa3oOpaThcs B Ha3HAYCHHH MAaTEPHAIOB, XUMHYECKOH
MOCY/Ibl, MPUOOPOB H IIPHHAJIEKHOCTE B COOTBETCTBHH C HX TEXHHYECKHMH JIaHHBIMH.
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ITomy4uuTe DOMYCK K BBINOIHEHHIO J1a00PaTOPHOH paboTel y mpernoaaBarens. JIomycK cTyaeHThl
MOIY4al0T B pe3yJbTaTe YCTHOTO ONpoca IPelnojaBaTeieM O MOPSAKE BBIIOIHEHUS
SKCIEPUMEHTA, IIPEAYCMOTPEHHOI0 TAaHHOM JIa0OpaTOPHOI paboTOIl.

Bbino/THeHHe SKcIIePHMEHTAAbHOI YacTH J1a00opaTopHOil paboThl O KOHTPOJIEM
npenojaBaTe.Is

3aTeM OOyYarolINECs BBIIOIHAIOT YKCIIEPUMEHTAIbHBIN 3Tall J1adopaTopHOil padoThl, B
X0Jle KOTOPOrO 3alHCHIBAIOTCS BCe H3MEPEHHBIE BEIMYHHBI C 00S3aTEBHBIM YKa3zaHHEM HX
pazMepHOCTH B jabopaTopHblil kypHaln. He nomyckaercsi mcmo/ib30BaHHEe YePHOBHKOB JLJIsI
3aMHCH 3KCIePHUMEHTAIbHBIX JaHHBIX, 3alHCh KAPAHJAIIOM H HHbIe CIOCO0BI, JarolIHe
BO3MOKHOCTh KOPPEKTHPOBKH IOJIyYeHHBIX Pe3yJbTaToOB. B ciiydae, eClli B METOAHIECKUX
YKa3aHHUAX K Jla0opaToOpHOHW padoTe IMpeioKeHbl TaONMHUIbl WIM IMa0lIOH U1 3aIlUCH
DKCIIEPHUMEHTAIBHBIX JaHHBIX, TO 3allOJHAIOTCA 3TH TaOIHMIBI WIH [IabiloH. B HHOM cioydae
3aMHCh YKCIEPUMEHTATbHBIX TAaHHBIX JIeaeTcs CTYIeHTOM B IPOU3BOIBHOM (opMme.

IIo oxOHYaHUH BBIMIOJIHEHHS HKCIIEPUMEHTA CTYIEHTHI J0JDKHBI IPUBECTH CBoe padodee
MECTO B IIOPSIOK H BEIMBITh HCIIOJIB3YEMYI0 XHMHUYECKYIO mocyay. Ilocie aToro pabodee Mecto
claercs IPEoAaBaTell0 HIH J1a0OpaHTy M B Ja0OpaTOPHBIN KYpPHAI CTYJEHTAa CTaBHTCS
OTMETKAa O BBINOJIHEHHH SKCIIEPUMEHTAIBHON YacTH Ja00paTOpHOH PaboThl ¢ 00S3aTeIbHBIM
yKa3aHHEM JJaThl €€ BBIIIOTHEHHUS.

AHaAJTH3 MOIy4eHHBIX Pe3yJbTATOB H (pOPMYIHPOBKa BHIBOJIOB

MoxeT BBIMIOIHATHCS Kak caMOCTOSATeNbHAs padoTa CTyJIeHTa JIoMa, HIIH 0]l KOHTPOJIeM
npernojaBaTessl B TeUeHHE BPEMEHH, BBIICICHHOTO Ha 1abopaTopHble pabOThl HIIH B XOJ€ HHOU
KOHTAaKTHOH pa0oThel ¢ mmpemnogaBaTeneM. CTyJIeHTHl JOIKHBI BBINOTHHTh BCE HEOOXOIUMBIE
pacdeTsl COrJIaCHO METOAMYECKHM YKa3aHHSM K BBINOJIHEHHIO J1a0opaTopHBIX padoT. B
71a00paTOpPHOM JKypHajle MPUBOJASATCS BCE HEOOXOAUMBIE pacdeThl ¢ YKa3aHHEM pa3MEepHOCTEN
MOJTYYCHHBIX BeIHYHH, a Takke Bce TpaQHKHM H PUCYHKH B COOTBETCTBHH C TpeOOBaHHS
71a00paTOPHOTO MPAKTHKYMa.

B cimydae, eciu B Xojie 1a0opaTOpHON padOThl HMeeT MECTO IMPOTeKaHHe XHMHYECKHX
peakiuii, Bc€ OHH JOJUKHBI OBITh 3alMcaHbl B Ja0OpaTOPHOM JKypHajle B MOJIEKYJISIPHOM,
MMOJTHOM HOHHOM H COKpAaIleHHOM HOHHOM BHJIE.

Jlaee Ha OCHOBAHHH TOJYYeHHBIX Pe3yIbTaTOB CTYAEHTHI JOIKHEI C(OPMYIHPOBATh H
3alMcaTh BBIBOM, KOTOPHIH JO/DKEH OBITh COTIACOBAH C 3asSBICHHBIMH IEIIMH H/WIH 3aJadaMi
nmabopatopHoil pa0oTel. BbIBOA HODKEH cojlepkaTh HEOOXOOHUMYK) KOJHYECTBEHHYIO
uH(}popMaIuo.

Ilpy moarotoBke K 3amuTe JgadopaTopHOH padoThl HEOOXOAUMO OTBETUTh Ha
MpPeIOKEHHBIE KOHTPOIBbHBIE BOIIPOCHI, KOTOpPbIE HMMEIOTCSA IOCEe KaxkKAoH J1a0opaTOpHOM
padotel. Ocoboe BHUMAaHHUE B XOJ€ TEOPETUYECKOM IMOATOTOBKH JIOJKHO OBITH 0OOpanieHo Ha
MoHUMaHHe (HU3MIECKOH CYIIHOCTH TIpoliecca(oB) H3IydaroIIUXcd B Xoae paboTel Jlis
CaMOKOHTPOJII B KakIol paboTe MpPHBEACHBI KOHTPOJbHBIE BOINPOCH, Ha KOTOPBIE
oOyJaronuiics 0053aH 1aTh Y€TKHE, TPABUIBHBIE OTBETHL

3ammuTa JadopaTopHOil padoThI

3amura 1a00paTOPHBIX Pa0OT IPOHCXOIUT B BUJE cOOECEIOBAHUS C IIPeloAaBaTeneM Io
nabopaTopHOU padoTe ¢ 00s3aTENBHON MPOBEPKOH IIPerojaBaTelieM J1a00paTOPHOIO KypHAalla
crygeHra. JIig ycCHenrHod 3alMuThl JJa0OPAaTOPHOH PadOThl CTYNEHT AOJLKEH IIPe0CTABUTH
nmabopaTopHBIN KypHal, o(QOpPMJIEHHBII B COOTBETCTBHH C YCTAHOBJIEHHBIMH TpeOOBaHHSIMH,
BKJIFOYAs HAIM4YHE OTMETKHU O BHIIIOJIHEHHH SKCIIEPHUMEHTAIbHON YacTu paboTel. B Xoe ycTHOI
Oeceqpl ¢ IperojaBaTelleM CTYAEHT JOJLKEH IPOJEMOHCTPHPOBATh 3HAHUE Ieledl W 3ajad
BBINIOJIHEHHON pa0oThI, 3aKOHOB, KOTOPBIE JIEKaT B OCHOBE HAOIOJaeMBIX B XoJ€ palboThI
SBIIEHHI, TPOJEMOHCTPHPOBATh YMEHHE AHATIM3UPOBAThH MOIYyUEeHHYI0 HH(OPMAIHIO H JelaTh
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Ha ee OCHOBE BBIBOABL. B 3TOoM ciydae B 1a00paTOPHOM JKypHAlle Ha COOTBETCTBYIOMIEH paboTe
CTaBUTCH MOMETKA «3a4T€HO», POCIUCH IIPElOAaBaTells, IPUHSIBLIET0 PaboTy, U JIaTa 3alIUThI
padotel. Ilocne 3toro nmaGopaTtopHas padoTa CUMTAeTCS BBINOJHEHHOM. J[omyckaeTcs 3alluTa
1a00paTOPHBIX paboT HHAUBUIYAJIBHO WM B COCTaBE MAJbIX IPYII 00y4YaIOIINXCS, COBMECTHO
BBITNIOJTHSBIINX JAHHYIO Pa0oTy.

CamocTtogrenpHas paboTa HapsSAy C ayOUTOPHOH IPENCTaBJIET ONHY M3 BaKHEHUIIUX
¢dbopM yde6HOTrO mportecca. CaMocTosITebHas paboTa — 3TO IUIaHUPyeMas padoTa CTYIEHTOB,
BBIMIOJTHAEMAs IO 33aJaHUI0 M IPH METOAHMYECKOM PYKOBOJICTBE IMpeEIojaBaTels, HO 0Oe3 ero
HelnocpeAcTBeHHOro ydactus. CaMmocTosiTelbHas padoTa IpellHa3Ha4YeHAa He TOJBKO s
OBIIAJICHUS IIPEACTaBICHHON MUCIUIUINHOMN, HO U U1 (OPMHPOBAHNUS HaBBIKOB PabOTHI BOOOIIIE,
B y4eOHOH, Hay4HOH, IpodecCHOHAIbHOH IeATeTbHOCTH, CIIOCOOHOCTH NMPHHUMATh Ha ceds
OTBETCTBEHHOCTh, CAMOCTOSATEIPHO PENIATh BO3ZHHKAIOIINE IPOOIeMbl, HAXOJAUTh ITPABIIbHBIE
pelleHns U T.1.

B ocBoeHHMH JHCIMITIMHBI HHBAIHIAMHU H JIMIIAMH C OTPaHHYE€HHBIMH BO3MOKHOCTSMH
3I0POBbS OOJBIIOE 3HAUCHHE HMeeT HHAMBHIyalbHas ydeOHas padora (KOHCYIbTAIlHH) —
JIOTIOJTHUTEJIFHOE Pa3bsiCHEHHE y9eOHOr 0 MaTepHaia.

WuuBuIyanbHble KOHCYABTAIMM IO IIPeMETY SBISIOTCS BaXHBIM  (PaKTOPOM,
CHOCOOCTBYIOIINM HHIUBHAYATH3AIMH O0y4YeHUS H YCTAHOBIEHHIO BOCIIHTATENbHOIO KOHTAKTa
MeXIy IpenojaBaTeleM H OOyYarOIlUMcS WHBAIUIOM WWIH JHMIOM C OrPaHUYeHHBIMHU
BO3MOKHOCTSMH 3/I0POBBS.

7. MaTepuaibHO-TeXHHYeCKOe o0ecneveHne Mo JUCIHHILTHHE (MOTYJ/II0)

HanMeHOBaHHE CIIEITHANBHBIX OCHAIIEHHOCTh CIETHATHHBIX IlepedeHb THIIEH3HOHHOTO
TIOMeEIeHHH MOMENIeHHEH TIPOTPAMMHOTO 00eCcTIedYeHHA

VaeGHBIC ayTHTOPHH o | Mebens: yaeOHas Mebelb Microsoft Windows;
TIPOBECHHA 3aHATHH JeKITHOHHOTO | TeXHHYecKHe cpencTBa oGyderna: | Microsoft Office
THITA 3KpaH, IPOEKTOP, KOMIIBIOTED
VueGHBIC ay THTOPHH o | MeGens: yaebHas Mebelb Microsoft Windows;
TIPOBEACHHA TPYIIIOBBIX u | TexHudeckHe cpeacTea oOyuenmna: | Microsoft Office
HHIUBHAYAITbHBIX KOHCYJBTAIHH, | 3KpaH, IPOSKTOP, KOMIIBIOTED
TEKYIIETO KOHTpOIA H
TIPOMEKYTOTHOH ATTECTAITHH
VueGHBIC ay THTOPHH o | MeGens: yaebHas Mebelb Microsoft Windows;
mpoBedeHHA NabopaTopHEIX pabor | TexHHdeckHe cpencTra oOyueHma: | Microsoft Office
(ayx. 345C) TIEpEHOCHOE MYJIBTHMEIHHHOE

obopyIoBaHHe (HOYTOYK,

TIPOEKTOP).

ObopynoBaHHE:

CIIEITHATH3HPOBAHHAA

maboparopHaa Me0enb  (CTOMNMBL,
CTyNbA, MKa(hBl 1A PEaKTHBOB H
00opyIoBaHHA, BBITDKHEIE
mkadbr), cpefcTBa  IOMKApHOH
Oe30MacHOCTH H OKAa3aHHA IIepBOH
MeTHITHHCKOH TIOMOIITH,
XHMHUIeCKaA nocyaa H
o0opyI0BaHHeE, CYNIHIBHBIH IIKad,
Bechl nabopaTopHBle — | INT, BECHI
aHATHTHIEeCKHE — 2 IIT, TepMOCTaT
BO3AYIIHBIH — | 1T, HoHOMep-pH-
MeTp — 3 IIT, MeIIAIKH MAarHHTHEIE
— 3 WIT., H3IMEpPHTENb HMMHTAHCA

E7-21 — 4 mT, HCTOYHHK TOKa
HMIyIeCHBIH B5-50 - 3 T,
KOHJIYKTOMETP - 1 IIT,

MYJIBTHMETPBI YHHBEpCaJIbHbIE
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HACTOJBHEIE — 5 IIT; IOTEHITHOCTAT

AUTOLAB PGSTAT302; IIK-3
INT., XHMHYECKHE PCAKTHBEL
Jlnga  caMmocToATeNIbHOHM  paboThl  OOYYAOMIUXCA  IPEAYCMOTPEHBI  IIOMEIICHUS,

YKOMILIEKTOBAHHBIE CIIEIHATH3HPOBAHHON MeOelbio, OCHAIIEHHbIE KOMIIBIOTEPHOH TEXHUKOI ¢
BO3MOJKHOCTBIO TMOAKTIOUEHHS K ceTH «MHTepHeT» M ofecliedeHHeM JOCTYIAa B 3IIEKTPOHHYIO
HH(OpMAITHOHHO-00Pa30BaTENBHYIO CPely YHHBEPCHUTETA.

HanmeHoBaHHe TOMeIeHHH 1711
CaMOCTOATETBHOH pabOThI

OcHallleHHOCTh ITOMEeIIeHHH 171
CaMOCTOATEIBHOH paboTH

Hepeqe}m JTHIOEH3HOHHOTO
nporpaMMHOTO obecrieye HHA

00VIAIOIIHXCA 00yYArOIIHXCA

IToMelleHHe A7 caMOCTOATeNbHOH | MeGens: yueOHaA MeOelb Microsoft Windows;
paboThI 0GYYAIONTHX CA (YHTATBHBIH | KOMIUIEKT — coeruamH3HpoBaHHO# | Microsoft Office
3a1 HaydHoi#l OHOIHOTEKH) MeOeITH; KOMITBIOTEPHBIE CTOIBL

OGopyI0BaHHE: KOMITBIOTEPHAST

TEXHHKAa C TOJKTOUYEHHEM K

HH(OPMAITHOHHO-

KOMMYHHKAITHOHHOH CEeTH

«aTepreT» H  JOCTYIIOM B
3MEKTPOHHYI0  HH(OPMAIHOHHO-

00pa30BaTEIBHYIO cpeny
oOpas3oBaTeIbHOH OpTaHH3allHH,
BeO-KaMephl, KOMMYHHKAITHOHHOE
obopyaoBaHHe, oOecIieUHBaOIIEE
JOCTYymH K  CEeTH  HHTEpPHET
(TIpoBoOHOE COeTHHEHHE H
OecIpoBOJHOE  COEJHHEHHE  IIO

TexHomorHH Wi-Fi)

ITomenieHHe 011 caMOCTOATEIRHOH
pabotsl obygaronmaxcsa (400c¢, 401c,
431c, 329c¢)

Mebens: yaeOHaa Mebelb
KommnekT cnenHaTH3HPOBAaHHOH
MeOelTH: KOMITBIOTEPHBIE CTOIB
OGopyaoBaHHE: KOMITBIOTEPHAA
TeXHHKa C NOJKIIOYEeHHEM K
HH(OPMAITHOHHO-
KOMMYHHKAITHOHHOH CeTH
«/IHTepHET» H  [JOCTYIIOM B
MEKTPOHHYI0  HH(OPMAITHOHHO-

00pa3oBaTeIbHYIO0 cpeny
oOpas3oBaTeIbHOH OpTaHH3allHH,
BeO-KaMephl, KOMMYHHKAITHOHHOE
obopynoBaHHe, oOecIeUHBaloIIce
JocTyn K CETH  HHTEPHET
(IpoBOIHOE cOeIHHEHHE H
OecpoBOJHOE  COEJHHEHHE  IIO

TexHomorHH Wi-Fi)

Microsoft Windows;
Microsoft Office
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