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1 Hesu u 3agaumn U3y4eHU s JUCUMILIIMHBI (MOXYJISA)
1.1 llean ocBoeHUsI TUCIUILIHHDI

Llens oCBOGHHS IUCHMIUIMHBI «DNEKTPOIU(PY3NOHHBIE IPOIECCH B MEMOpPaHHBIX
CHUCTEMax» COCTOUT B ()OPMUPOBAHMM Yy CTYACHTOB 3HAaHMA 00 31eKTpoauddy3HOHHBIX
nporeccax B MeMOpPaHHBIX CHCTEMAaXx.

1.2 3agauu AMCHUILIMHBI

B 3agaum y4eOHOW JUCUUIIAHBI
MEMOpaHHBIX CUCTEMAaX» BXOJHT:

- copmupoBaTh y CTYACHTOB 3HaHHUS 00 3JeKTpoan(dy3nOHHBIX Mpoleccax B
MEMOpPaHHBIX CUCTEMAX;

- o0ecneuynTh  YCBOGHHME  TEOPETUUYECKUX
AIIEKTPOMACCONEPEHOCA B HOHHBIX IIPOBOIHUKAX;

- Ppa3BUTh YMEHHS 10 WCIOJb30BAHUIO TOJIYYEHHBIX 3HAHWM [UIsI OMHCAHUS
AIIEKTPOMACCONIEPEHOCA B PA3TUYHBIX MEMOPAHHBIX YCTPOMCTBAX;

- ¢(OopMHUPOBATH Y CTYJCHTOB HaBBIKM CaMOCTOSITEIbHON aHATUTUYECKON U Hay4HO-
UCCIIEI0BATEIbCKON PabOTHI;

- pa3BUTH y CTYJICHTOB HABBIKH PA0OTHI C YUeOHOUW M HAYYHOU JINTEpaTypOi.

«Inexrponuddy3uoHHBIE TPOIECCH B

OCHOB W  3aKOHOMEpPHOCTEHU

1.3 MecTo qucuunjnHbl (MOAYJisl) B CTPYKTYpe 00pa3oBaTe/ibHOI MPOrpaMmMbl

JuctunnuHa «3nekTpoaudy3uoHHbIE TPOIECCHl B MEMOPAHHBIX CHUCTEMAax» SIBISICTCS
JTUCIUTIIIMHON 10 BBIOOpPY BapuaTuBHOM dactu broka 1 "Qucrunmauael (Momymn)" y4eOHOTO
wiana, GOpMUPYEMO ydacTHUKaMH OOpa30BaTENIbHBIX OTHOIICHHUU. M3ydeHue NUCHIUTIIMHBI
«OnexkTpoaudy3uOHHbIE TPOLECChl B MEMOpaHHBIX CHCTEMax» JIOJDKHO IMPeIlIecTBOBAThH
U3YUYEHUIO TAKUX JUCLUIUINH, KaK «COBpPEMEHHBIE METOJbl MCCIIECIOBAHUS B DJIEKTPOXUMUMN.
[Tpu ocBOeHMHU JAaHHOMW MUCHUIUIMHBI CTYAEHTHI JOJDKHBI UMETh 3HAHUS MO (PU3MUECKON XUMUU
U DJICKTPOXUMHH, YMEHUE paboTaTh ¢ XUMHUUECKOW MOCyAol U peakTuBaMu. B pamkax naHHOM
TUCIUIUIMHBL Y CTYACHTOB (OPMHUPYIOT 3HAHMSA, YMEHUS U HaBBIKH, KOTOpbIe olecredar
dbopMupoBaHHE KOMIETCHIIUNA, HEOOXOAMMBIX MJIsS YCIENIHOW Hay4YHO-UCCIIeOBATEIhCKOM
paboThl B BHIOPAHHOW 00JIaCTH XUMUHU.

1.4 Ilepevyenb MIaHMpPyeMbIX Pe3y/bTATOB O0OyYEeHHUS MO JUCHMILIMHE (MOIYJIO),
COOTHECEHHBIX € IVIAHUPYEMbIMH Pe3yJIbTATAMHU 0CBOEHHs 00pa30BaTeIbHOM MPOrpaMMbl

N3yuenne paHHON y4yeOHOW JAMCIMIUIMHBI
00yYJarOIIUXCsl CIEAYIONUX KOMITETEHITUH:

HampaBjieHO Ha (GOpMHUpOBaHUE y

KO}_'L 1 HAaUMCHOBAaHUEC MHAUKATOpA

P€3yJIBTaTI)I 06yquI/I$I 10 JUCLHUIIIINHEC

MK-1. Cnoco6eH miaHupoBaTh padoTy H

Bblﬁl/lpaTb aJlCKBaTHbI€ METO/Ibl PCEIICHUA HAY4YHO-

HCCJIEeA0BATC/IbCKHUX 3a1a4 B Buﬁpa}moﬁ 00J1ACTH XMMHH HJIH CMEKHBIX HayK

HIIK-1.1. BriOupaer sKCIepUMEHTAIBHBIC H
PacYeTHO-TEOPETUIECKHE METOIBl  PEeIICHUS
MIOCTAaBIICHHOH 3a/1a4M, UCIIONB3YS JOCTIKCHHS
COBPEMEHHOM XMUMHYECKON HayKH, U UCXOS U3
MMETOIIUXCS, MaTepHabHBIX,
WH(QOPMALMOHHBIX U BPEMEHHBIX PECYPCOB.

3HaeT 0coOOEHHOCTH ANMEKTPOAU(DPY3MOHHBIX TIPOIIECCOB B
MOHHBIX IPOBOJJHUKAX.

Ymeer IKCIEPUMEHTAIILHO OIpeenTh
anekTpoardPpy3uoHHbIE XapaKTePHUCTUKH HOHHBIX
[IPOBOJAHUKOB.

Brnaneer OCHOBHBIMH TMOHSATHSIMH W TCpMPIHOHOFPIefI B
00JIaCTH HOHHBIX ITPOBOIHUKOB.

HIIK-1.2. Ucmone3yeT coBpeMeHHOE (QHU3UKO-
XUMHYECKOe 00OPYIOBAaHUE sl TONYYCHUS
MHTEPIPETAIMU  JTIOCTOBEPHBIX  PE3YJIbTATOB
UCCIICIOBaHMS B BBIOPaHHOW 00JIACTH XMMUHU.

3HaeT OCHOBHBIC 3aKOHOMEPHOCTH IepeHoca 3apsijia u
Macchl B MFOHHBIX IPOBOJIHUKAX.

YMeeT HCIoiabh30BaTh COBPEMEHHOES (DPU3MKO-XUMHUYECKOE
obopyznoBaHue JUTSt HCCIIeIOBaHU
anekTpoardy3nOHHBIX CBOICTB HOHHBIX MPOBOJIHUKOB.

BnaneeT TCOPCTUYCCKUMU NpeACTABIICHUAMU (8]




KO}_'L 1 HAaUMCHOBAaHUEC MHAUKATOpA

P€3yJIBTaTI)I 06yquI/I$I 10 JUCIHUIIIINHE

MEXaHu3Max IepeHoca
MOHOOOMEHHUKAX.

HNOHOB B CHUHTCTHYCCKHUX

IIK-3. CriocoGeH Ha 0CHOBe KPUTHYECKOro aHajm3a pe3yibratoB HUP oneHnMBaTh NepcneKTUBBI UX

MPAKTHYECKOr0 MPUMEHCHUSA U MMPOTOJI)KCHU A

paﬁoT B 3JICKTPOXMMHH WJIH CMEKHBIX HAYKaX

UIIK-3.1.  Anammsupyer u  o6oOmaer
pe3ynbTaThl  MHGOPMALMOHHOTO MOWCKA 110
TeMaTHKe UCCIICAOBAHMS B BBIOPAHHOW 00IacTH
XHMHH.

3HaeT 0COOCHHOCTH NEpEeHOCa 3apdaaa U MaCcCbl B MOHHBIX
IMPOBOAHUKAX.

Vmeer MMpOBOAUTH KpI/ITI/I‘-IGCKI/Iﬁ aHaJiu3 pe3yJibTaTOB

JKCTIEPUMEHTAIILHBIX nCCIe0BaHNI
JICKTPOTPAHCIIOPTHBIX XaPAKTEPUCTUK HOHIIOJIMMEPOB.
Braneer  cmocoOHOCThIO — 0000mIaTh  Pe3yJIbTATHI

nHpopManMOHHOrO ToOUCKa 1O JIU((PY3HOHHBIM U
JICKTPONPOBOASIINM CBOHCTBAM HOHOOOMEHHHKOB.

3Haer obnacTu MNPUMCHCHUS MOHHBIX IMMPOBOJHUKOB.

HIIK-3.2. OreHuBaeT MIEPCIEKTUBBI
MPaKTHUYECKOTo MpUMEHeHus pesyipratoB HIP
n HHUOKP wu mnpomomkenus paboT B

DJICKTPOXUMHUU UIIM CMEXHBIX HayKax.

Ymeer HUHTEPIPETUPOBATH MOJTy4eHHBIC
9KCIIEPUMEHTANIbHbIE PE3YyNbTaThl M (OpMyIHpOBATH
3aKIIOYCHHS W BBIBOABI  C  HCIIOJIB30BAHHEM

JUTEPATyPHBIX JTAHHBIX.

Bnaneer mHaBpikaMu 110 pe3yiabTaTaM 3KCICPUMCHTAIBHBIX
HWCCIIEAOBAaHUM OIICHUBATH TNEPCIICKTUBBI ITPAKTHYCCKOT'O
HCIIOJIb30BAHUS HOHOOOMEHHHUKOB.

PeByHBTaTBI 06yquI/151 o JUCHUINIMHC OJOCTUTAKOTCA B pPaMKaX OCYIICCTBIICHHA BCCX
CaMOCTOSATEIILHOW  PabOThI

BHJOB KOHTAKTHOH W
YTBEPKIACHHBIM YUEOHBIM TIIAHOM.
NHnukaTopel  AOCTHIKEHUS

KOMIIETEHIINH

oOyyJarormuxcsi B

cuuTaTCI  CPOPMHUPOBAHHBIMU

AOCTUIKCHUU COOTBCTCTBYIOIIHUX UM PE3YJIbTATOB 06yquH51.

2. CTpyKTYypAa U copepKaHue JUCUUILTHHBI

2.1 PacnpenesieHne TPyA0€MKOCTH AUCHHUILVIMHBI 10 BHAaM pador

OO6miast TpyA0€MKOCTh JAUCIUIUIMHBI COCTAaBISAET 4 3a4eTHBIX eauHHIlbl (144 dvaca), ux

pacnpeseNeHre o BuaM padoT MpeICTaBICHO B TaOIUIEe

COOTBETCTBHH

Bun yae6Hoi paboTh Bcero CemecTpsl
4acoB (dackn)
1

KonTakTHas pa6oTa, B TOM YHcJe:
AyauTopHble 3aHsITHS (BCEro): 68 68
3aHATHUS JICKIIMOHHOTO THIIA 32 32
1a00paTOpHbIE 3aHATHUS 36 36
MIPaKTUYECKHE 3aHATHS - -
CEMHUHAPCKHE 3aHATHI - -
HMnas koHTakTHasi pabdoTa:
Konrposs camocrositensHoit pabotsl (KCP)
[IpomexyTtounas arrecrauus (MKP) 0,2 0,2
CamocTosiTesibHasi padoTa, B TOM YHCJIE: 75,8 75,8
OdopmieHne 1abopaTopHbIX padboT 25 25
CaMocCTOsITeIbHOE N3YUEHHE TEOPETUUECKOr0 MaTepuaia 25 25
IToAroTOBKA K TEKYLIEMY KOHTPOJIIO 25,8 25,8
KonTpoas:
[ToaroroBka K 3K3aMeHy - -
OO0masi Tpya10eMKOCTh gac. 144 144

B TOM YHCJI€ KOHTAKTHASA 68.2 68,2

padoTa

3a4. e/ 4 4




2.2 Copep:xanue TUCUMIIIIMHBI

Pacnpenenenue Bu0B yueOHOW pabOThI U MX TPYIOEMKOCTH IO pa3jieiaM JUCUUIUINHBL.

Paznenbl (TemMbl) TUCIMIUIMHBL, U3y4aeMbie B 1 ceMecTpe (ouHas hopma 00ydeHHsI)

KousmuectBo yacoB
Breayaut
AynutopHast YA
opHas
pabota
Ne HaumenoBanue pasjeioB (Tem) pabota
Bcero
J 113 JIP CPC
1.  [Tlorok BemecTBa. MHOr0o0Opasue sBICHUH TIepeHoca 34 8 - 6 20
2. JIBM>KEHUE HOHOB B DJICKTPUUYECKOM M0JIE 40 8 - 12 20
3.  |[duddy3us B MOHHBIX MPOBOJHUKAX 40 8 - 12 20
4. |Dnextponuddyszus 298 | 8 - 6 15,8
HUTOI'O no pazderam oucyuniutivl 143,8| 32 - 36 75,8
Konrpons camocrositensHoi padotsl (KCP)
[TpomexyTtounas arrecrams (MKP) 0,2
[ToaroroBka K TEKyIeMy KOHTPOJIIO -
O0mas Tpya0eMKOCTh 110 TUCIHIUINHE 144
[Tpumeuanue: JI — nexmuu, [13 — mpaktudeckue 3aHsaTus / cemuHapbl, JIP — maGoparopHbie
3ansaTusi, CPC — camocTosiTensHas paboTa CTyJeHTa
2.3 Coaep:xanue pa3aesioB (TeM) IMCIHUANIAHbBI
2.3.1 3aHATHA JEKUMOHHOT0 THIIA
HaumenoBanue pasnena dopma TeKyIIero
No pasit Coneprkanue pazjena (Tembl) p yi
(Tembl) KOHTpOJIA
1. |Ilorok BewiectBa. OcHOBHBIE MOHATHS. [ToTtox BEILIECTBA. VYcaoBue|ycTHBIN Onpoc
MHoroo0pasue SBICHUH |JIEKTPOHEHTPAILHOCTH. Y paBHEHNE MaTepuasibHOro Oananca.|JIP3
nepeHoca BHemniHMe cwWibl B MOHHBIX MPOBOAHUKAX. DpUKIMOHHAS
MOJIeNTb B3aMMOACHCTBHS IIOTOKOB. Pa3BHUTHE CHII TPEHUS U X
KOJMYECTBEHHass oleHka. 3akonsl Owma wu  Dapanes
IIPUMEHHUTEIHHO K HOHHBIM ITPOBOJIHUKAM.
2. |/IBWKeHHE NOHOB B AOCOIOTHAsT CKOpPOCTh JBM)KCHHMS HWOHOB. YIeJbHas H|yCTHBIH OMPOC
ANIEKTPHYECKOM TI0JIE 9KBHBAJICHTHASI MIEKTPOIPOBOTHOCT, YHCIIA NIepeHoca HOoHOB. |JIP4
3. |duddy3us B HOHHBIX 3akonsl ®uka. Camomuddysust noHos. YpaBHenne HepHcTa-|yCTHBIH ompoc,
MIPOBOTHUKAX OWHIITeHA. DnexTpudeckast chia nuddysun. |JIPS
Jnby3noHHBINA OTSHITAI.
4. |Dnextpomuddysus Onextpoauddy3uoHHBIH TepeHoc B pacTBopax  comd.|[JIP6, Tect Nel
VYpaBHeHUe Hepucra-Ilnanka. Tepmonunamuka

HEPABHOBCCHLIX IMPOLECCOB IJid OIMMCAHUA SIBJICHUI nepeHoca

B MOHHBIX IMTPOBOAHUKAX.

2.3.2 3aHdATHSA CEMMHAPCKOTO TUINA (IPAKTHYeCKUE / CEeMUHAPCKUE 3aHATHUS /
JabopaTopHbIe padoThbI)

HaumenoBanue pasnena

dopma TeKymiero

DJICKTPHUICCKOM I10JIE

MOHOOOMEHHBIX MEMOpPaH KOHTAaKTHBIM METOJIOM B
3aBHCHUMOCTH OT IIPHPOIBI IIPOTHBOUOHOB.

Ne TemaTuka 3aHATHI/PabOT
(Tembl) KOHTPOJIS
1. |IloTok BemiecTBa. Onpenenenne kodddunpreHToB camoanpdpysnu B JIP1
Mmuoroo6pasue ABIeHUH |HOHOOOMEHHBIX MEMOPaHAX HA OCHOBAHUM
Hepenoca KOHIYKTOMETPUUYECKUX U3MEPEHUH.
2. |/IBmwKeHUE HOHOB B OrnpeneneHne yaeIbHON dIEKTPOITPOBOAHOCTH JIP2




3. |duddy3us B HOHHBIX
MPOBOIHUKAX

Onpenenenrie kodhunrenta nudy3un dJIEKTPOIUTOB B
PacTBOpE C MOMOIIBIO CUCTEMbI HOHUT—PACTBOP

JIP3

4. |2nexkrpoauddysus

I/I3M€pCHI/IC npeacjibHOro TOKa B 3J'IeKTpOM€M6p aHHOM

JIP4

CUCTCME.

3ammra naboparopHoii pabotsl (JIP), konTpoasHas padota (KP).

2.3.3 IlpumepHasi TeMAaTHKA KypPCOBBIX padoT
Kypcosast pabota He mpeycMOTpeHa yueOHbBIM IIIIAHOM.

2.4 IlepeyeHb y4eOHO-METOAMYECKOT0 00eceYeHUs JJI1 CAMOCTOATEIbHOH pPadoThl

oﬁyqamumxcsl o JMCHMIIJINHE

[epedeHp yueOHO-METOANYECKOTO 00ECTIEYEHUsI AUCLUIUINHBI 110
Bug CPC BBITIOJTHEHHUIO CAMOCTOSITEIIbHOH PabOThI

Odopmienue naboparopHsix |1. MemOpaHHas 3yeKTpoXuMUs: ydeOHoe mocobue uiss oOydarommuxcs IO

pabor OCHOBHBIM 00pa30BaTelLHBIM MPOTpaMMaM BBICIIIETO OOPa30BaHHS YPOBHS
OakajaBpuaT W Marmcrparypa Io HampaBieHusM noarotoBku 04.03.01 wu
04.04.01 / [H. A. Kononenko, O. A. Jlemuna, H. B. Jloza u np.]; M-Bo
obOpazoBanust U Hayku Poc. @enepannun, KybaHnckuii roc. yH-T. - [2-€ H37.,
uctp. u gom.]. - Kpacaogap: [KyOaHCKHiA TOCYIapCTBEHHBIH YHUBEPCUTET],
2017.-290 c.

CamocrositensHoe n3ydenne | 1. H.II. T'mycun, H.A. KoHoHeHKO DIeKTpoMaccOmepeHoC B HOHHBIX
TEOPETHYECKOro Marepuaia | npoBoAHMKax: YueOHoe nocodue. KpacHonap.: Ky6.I'Y, 2014. 87 c.

2. HNamackun b.b., Tletpuii O.A., Hupmuna I'.A. DnexTpoxumus: ydeOHOE
nocodbue Uil CTYACHTOB, OOYYaroOUIMXCS [0 HAMPABICHHIO IOJrOTOBKH
«XUMHS». Cr6.: Jlanb. 2015. 2 TIT. (0.04).
https://e.lanbook.com/book/58166#authors

IMoaroroBka k Tekymiemy |1. Meroauueckue peKOMEHIAUMU K  OpraHU3alUM  ayJUTOPHOW U

KOHTPOJTIO BHEAYJIUTOPHON (CaMOCTOSTENLHOW) pabOThl CTYIACHTOB: METOJHMYCCKHE
ykazanust / coct. T.II. Cropoxenko, T.b. ITounnok, A.B. becnanos, H.B.
Jloza. — Kpacnonap: Kybanckuii roc. yu-1, 2018. - 89 c.

Y4eOHO-MeTOAMYECKHE MaTepuajbl I CaMOCTOATEILHONW pabOThl OOYYaIONIUXCS W3

YKCJla MHBAJIKUJIOB U JIUL C OTPAHUYEHHBIMU BO3MOXKHOCTSAMU 3710poBbs (OB3) npenocrasistorces
B (hopMax, aJalTUPOBAHHBIX K OTPAHUYCHUSAM UX 3/J0POBbs U BOCHPUATHUS UH(DOPMAIUK:

JUJist 1L ¢ HApYIICHUSIMU 3PEHUS

— B TIeYaTHOU (popMe yBEITMUYCHHBIM MIPHUPTOM,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA,

— B (hopme ayauodaiina,

— B re4atHoi (opme Ha s3bike bpaits.

JUJist T C HApYIICHUSIMH CITyXa:

— B [1e4aTHOM (opme,

— B (popMe PIEKTPOHHOTO TOKYMEHTA.

JUist vI ¢ HapyIISHUSIMEA OTIOPHO-JIBUTATEIILHOTO armnapara:
— B IIeYaTHOU opme,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA,

— B (hopme ayauodaiina.

JlaHHBIN TepedeHb MOXET OBITh KOHKPETU3MPOBAaH B 3aBUCHMOCTH OT KOHTHHTEHTA

oOyyJaronuxcs.

3. OﬁpaaoBaTe.Hbele TE€XHOJOTdH, NPUMECHACMbBIC NMPH OCBOCHMHU JTHCIHHUIIIMHBI

(Moxys)

B Xxome w3ydeHHs AWCHMIUIMHBI TMPETYCMOTPEHO HCIOJIB30BAHWE TEXHOJIOTHI

npoOJIeMHOTO OO0y4YEeHHMS, BBINOJIHEHUE CTYACHTaMU JaOOpaTOpPHBIX paboT B MalbIX TpyImax,
caMoCTOsATeNbHAst Pad0oTa CTYACHTOB.



KoMmeTeHTHOCTHBINM MOAXOI B paMKax IMpernojaBaHus UCUUIUIMHBI pealu3yercs B
UCITIOJIb30BAaHUM HMHTEPAKTUBHBIX TEXHOJOTMH W AKTUBHBIX METOJOB (IpoOJIeMHAs JIEKIHs,
paboTa B MaJIbIX TPYIINax) B COYCTAHUH C BHEAYIUTOPHOU pabOTOM.

WudpopmanMoHHbIE  TEXHOJOTHH, TNpPUMEHAEMBbIE IpH
UCIIOJIb30BaHWE  HMH(OPMALIMOHHBIX  PECypcoB,  TOCTYNHBIX B
TEJICKOMMYHUKAIIMOHHOU ceTtu MHTepHeT.

AnantuBHble 00pa30oBaTeNIbHbIE TEXHOJIOTUH, IPUMEHSAEMbIE TPU U3YUECHUN TUCIUILTNHBI
— Uil JMIl C OrpPaHUYEHHBIMH BO3MOYKHOCTSMHU 370POBbSl IPENYCMOTPEHA OpraHU3aLMs
KOHCYJIbTAIMil C NCIIOJIb30BAHUEM DJIEKTPOHHON TOYTHI.

N3y4CHUU AUCHUITIIUHBI:
“H(pOpPMaIUOHHO-

4. OueHouyHble cpeaCTBa
NMPOMEKYTOYHOM aTTeCTAIUN

AJASl  TeKyllero KOHTPOJIA  yCHeBaeMOCTH H

OrneHouHBIE CpesicTBa MpeaHa3HAueHbl Ui KOHTPOJIST M OLEHKM 00pa3oBaTEeNbHBIX
JOCTHKEHUH o0yJaroImuxcs, OCBOMBIIINX nporpammy yaeOHOMI TUCIUTUTHHBI
«OnexTpoaudy3uOHHBIEC TPOLIECCH B MEMOPAHHBIX CUCTEMAX).

O1eHOYHBIE CPEJCTBA BKIIFOUAET KOHTPOJIBHBIC MaTePHAIIBI IS MIPOBEICHHS TEKYIIero
KOHTPOJISE B ()OpME BOMPOCOB JUIsI YCTHOTO OMNPOCA, TECTOBBIX PadOT, KOHTPOJBHBIX padoT,
KOHTPOJIBHBIX BOTIPOCOB K J1aOOpaTOPHBIM paboTaM, M MPOMEKYTOUHOM aTTecTalMu B GopMme
BOIIPOCOB K 3a4€Ty U 9K3aMEHY.

CTpyKTypa OLlleHOYHBbIX CPEICTB JJIf TeKYLIeld U MPOMeKYTOYHOM aTTeCTAllUU

Konx n nanmenoBanue HanmenoBaHue 01IeHOYHOTO CPEJCTBA

Ne PesynbTaThl 00yueHus
HHAWKaTOpa . IIpomexyTouHas
n/m (B cootBeTcTBHM C 1. 1.4) Texymmii KOHTPOJTb
(B cootBeTcTBHH C 1. 1.4) aTTecTanus
HIIK-1.1. Brei6bupaer | 3naer ocobenHoctu | JlaboparopHas pabota Bormpoc Ha

JKCIIEPUMEHTAITLHBIE U | AJIEKTpoau(Py3HOHHBIX Jk3ameHe 1-4

pacyeTHO-TEOPETHYECKUE | MPOIECCOB B HOHHBIX
METO/IbI pelieHus | MPOBOIHHUKAX.
IOCTAaBICHHON  3aj1audu, | YMeeT 3KcrepuMeHTanbHO | JlaGopaTopHas paGoTa -
UCIHONB3Ys  JOCTIDKEHHA | ONpeIenTh
1 | coBpemeHHOMH anextpoauddy3rnoHHbIe
XMMHYECKOIl HayKu, U | XapakTEPUCTHKH HOHHBIX
UCXOJS U3 MMEIOLIUXCS, | MPOBOJAHMKOB.
MarepuabHbIX, Brnaneer ocHOBHBIMH | JlabopaTopHas paboTa Bomnpoc Ha
UH()OPMALIMOHHBIX U | IOHATUSAMHU u | Tect 3K3aMeHe 5, 6

BPEMEHHBIX PECYPCOB. TEPMUHOJIOTHEN B 00JIACTH

HMOHHBIX ITPOBOAHUKOB.

3Haer ocHoBHBIe | JJabopaTopHas pabora Bormpoc Ha
3aKOHOMEPHOCTH JK3ameHe 3, 4
mepeHoca 3apsija U Macchl

WIIK-1.2.  Hcmome3yer | B MOHHBIX POBOJHUKAX.

COBpeMeHHOe  (u3mKo- | YMeer ncrnonk3oBath | JlaboparopHas pabora -

XUMHYECKOE COBPEMEHHOE ¢uznKo-

obopynoBaHue U | XUMHYECKOE

MOy YCHUS u | obopynoBaHue VTSt

2 | mHTepIpeTauu UCCIICTIOBAHHUS

JIOCTOBEPHBIX 3MeKTPoa(Py3nOHHBIX

pe3yJIbTaToB CBOWCTB HMOHHBIX

UCCIICIOBAHHUS B | MPOBOJIHUKOB.

BbIOpaHHOM obnactu | Bnageer Teopetmueckumu | JlaGoparopHas paGora Bomnpoc Ha

XHAMHH. MpEeACTaBICHUSAMH 0 sKk3amene 7, 16
MeXaHUu3Max mepeHoca
WOHOB B CHHTETHYECKHX
HMOHOOOMEHHHUKAX.

WIIK-3.1. AHanu3upyet u | 3Haer ocobenHoctu | JlaboparopHas pabora Bormpoc Ha

3 | obobmiaer  pe3yabTaThl | IMEpeHoca 3apsma U maccel | Tect JKk3ameHe 7-9
HHPOPMAMOHHOTO B MOHHBIX [TPOBOTHHUKAX.




IOMCKa 10  TeMaTHKe | YMmeer npoBoauTh | JlaboparopHas pabota
UCCIIEI0BaHUS B | KpUTHYECKUI aHaIM3
BBIOpaHHON obylacTu | pe3yJbTaToB

XUMUH. 9KCIEPUMEHTAIILHBIX
UCCleI0BaHUI
IJIEKTPOTPAHCIIOPTHBIX
XapaKTEePUCTUK
HOHIIOJIUMEPOB.

Brnageer cmocobHocThiO | JlaGopaTopHas pabora
00001aTh pEe3yNbTAThI
MHPOPMAIMOHHOTO
TIOWCKA 1o
I Hy3MOHHBIM u
AJIEKTPOIPOBOISAIIAM
CBOMCTBaM
HOHOOOMEHHUKOB.

3HaeT obmnactu Bonpoc Ha
IPUMEHEHUS HOHHBIX sK3aMeHe 1
IPOBOJHHUKOB.

Ymeer unTepnperupoBath | JlaboparopHas padora
MOJTyYeHHBIC
IKCTIEPUMEHTAIIbHbIC
pe3ybTaThl "
hopmynrpoBaTh
3aKJIFOYEHUS] ¥ BBIBOJBI C
UCIIOJIb30BaHHEM
JIUTEPATYPHBIX JAHHBIX.

UIIK-3.2. OreHnBaer
MEPCIICKTHBBI
MPaKTHIECKOTO

NMPUMEHEHHUS Pe3yIbTaToOB
HUP wu HHUOKP =u

MPOAOJIKCHU L pa60T B
QJICKTPOXHUMHUHU Ui
CMCIKHBIX HayKax.

Bnageer wHaBeikamu 1o | JlaboparopHas padorta -
pe3yyibTataMm
IKCIICPUMCHTATBHBIX
HCCIIEIOBAHUNA OLIEHUBATH
MEPCICKTHBBI
MPaKTUIECKOTO
HCIIONB30BaHMs
HOHOOOMEHHUKOB.

TunoBble KOHTPOJIbHbIE 32JaHUS MU MHbIE MAaTepPUAJIbI, HEOOX0ANUMBIE /IJI OLlEHKH
3HAHMH, YMEHHUI1, HABHIKOB H (MJIH) ONBITA AeSITeJIbHOCTH, XapaKTePU3yIOIIHNX 3TANbI
¢dopmMupoBaHus KOMIIETEHIMH B Mpoliecce 0CBOeHHUsI 00Pa30BaTeJIbHOM MPOrpaMMBbl

Bomnpocsl k yctHomy onpocy 1o teme 1 «Ilorok Bemecrsa. MHOroodpasue siBjieHuil
IepeHoca»

1. Kakue moToku MOTYT BOZHUKATh B MEMOpPAHHBIX CUCTEMax?
Kak Ha3pIBaloTCsl mpouecchl IepeHoca IMOJ JAEHCTBHEM TIpaJMeHTa KOHLEHTpALUH
BelleCTBa?

3. Kakue noToku BbI3bIBAET IPAAUEHT KOHIEHTPAIIMK TaBICHUA?
4. KakoB MeXaHM3M IIEPEHOCA PACTBOPUTEIIS BO BHEIIHEM AIEKTPUUYECKOM I10J1e?
5. B dewm 3akitouaercst yCiIoBHUE AIEKTPOHEUTPATTBHOCTH?

Bomnpocsl kK ycTHOMY onpocy 1o teme 2 «/[BH:KeHNe HOHOB B 3JIEKTPUYECKOM 10J1e»

Kak paccunrars aOCOTIOTHYIO CKOPOCTh ABUKEHHS HOHA?

Kak onpenensiercs yaenpHas 3J€KTpPONPOBOAHOCTh HOHHBIX IPOBOAHUKOB?

Ot kakux (paKTOPOB 3aBUCHUT YAEIbHAS JIEKTPONPOBOJHOCTH HOHHBIX TPOBOJHUKOB?
Kak cBszaHbl Mexy coOON yzenbHAas M SKBUBAJICHTHAs 3JEKTPONPOBOAHOCTh MOHHBIX
IIPOBOJAHHUKOB?

5. Kak onpenenuts unciia nepeHoca HOHOB?

el e




Bomnpocel k yctHOMy onpocy 1o TeMe 3 «/{upPy3usi B HOHHBIX MPOBOIHUKAX)

B kakux ycnoBusx Beinosnssercs 1 3akon ®uka?

. Kakue mapamerpsl cBs3bIBacT Mexay coboi 2 3akoH Duka?

3. Yro oOmero U B YeM pa3iuyhe MEXKIy 3JIEKTPONPOBOAHOCTBIO MU AU(PPY3MOHHOM
MIPOHUIIAEMOCTHIO?

4. B xakux eauHunax uzmepsercs koappunuent aupdysun?

Yro Ttakoe qudPy3noHHBINA TOTEHITHAN?

N —

e

Tect Nel no Teme 4 «nexkTpoaudpdysus»

1. [TpuumHO¥ BO3HUKHOBEHHS MIPEICIBHOTO COCTOSIHHS B DJICKTPOMEMOPAHHON CUCTEME SIBIISICTCS
PpasHble Yucaia nepeHoca UOH08 8 pacmeope u memopane
PA3HAsL KOHYEHMPayus pacmeopa no obe CmopoHvl MemMopaHvl
2. IlpuunHOW BO3pacTaHUsl TOKA BHIIIE MPEACITBHOTO B AJCKTPOMEMOpPAHHOW CHCTEME
SIBJISIETCSI:
CeNeKmu8HOCmb MeMOPAHbL
conpomugnenue MmemopaHvl
Kamanumuieckoe oeticmsue yHKYUOHANbHbIX 2PYNN
3. Kak wu3mensiercss mpelnenbHbII TOK C YBEJIMYEHHEM KOHIIEHTpAIlMM pacTBopa B
3JIEKTPOMEMOpPAaHHOU crucTeMe?
yeenuuusaemcs
YMeHbUaemcs
He U3MEHAemcs
4. Tommmaa 1 Gy3UOHHOTO CIIOS 3aBUCHUT OT:
0OMEHHOU eMKOCMU MeMOPAHbL
2UOPOOUHAMUYECKO20 PeAHCUMA 8 CUCmeMe
memnepamypul pacmeopa
5. Jlns pacueTa BETUYHMHBI IPEJEIBHOTO TOKA UCIIONIb3YETCSl ypaBHEHUE:!
Quxa
Ilupca
Hepncma

KoHTposbHbIe BONPOCHI K J1a00pPaTOPHBIM padoTam

Jlabopamopnas paboma Nel-2

Kak onpenenuts ynenbHy0 3JeKTPONPOBOAHOCTh MEMOPaHbI?

Kakune mudy3mnonnbie XxapakTepUCTHKA MeMOpaH BbI 3HaeTe?

Kakwue cymiecTBytoT MeToib! onpeenenus au¢dy3noHHOM TPOHUIIAEMOCTH MeMOpaH?
Kax u3mepsroT unciia nepeHoca MOHOB B pacCTBOpE U B MeMOpaHe?

PO

Jlabopamopnas paboma Ne3-4

1. YTto Takoe KOHLIEHTPAI[OHHAS MOJIIpU3alis B MeMOpaHHOM cucteme?

2. 3anumute ypaBaeHue [lupca mis npenensHoro audy3MnoHHOTO TOKA.

3 UeM oTNIMYAIOTCS TMOISPU3ALUOHHBIE KPUBBIE 3JIEKTPOIHON U 3JIEKTPOMEMOpaHHOM
CHUCTEMBI?

4. Kakue comnpspkeHHbIE 3()(PEeKThI KOHIEHTPAIIMOHHOH MOJIIPU3aIUY TPOSIBISIOTCS B
3JIEKTPOMEMOpPAHHOMN crucTeMe?

3a4eTHO-3K3aMEeHAIIMOHHbIE MaTepuajibl [Jsl NPOMEXKYTOYHOH  aTTecTAlMU
(3x3ameH/3a4eT)
1. Cnucok 6onpocog 011 n0020moeKu K 3auemy

1. Knaccudukanus MeMOpaHHBIX CUCTEM.



OcHoBHbIe OHATHA. [10TOK BeliecTBa. Y CI0BUE 3IIEKTPOHEUTPATBLHOCTH.
YpaBHEeHHE MaTepHATLHOTO OaaHca.

3akonbl Oma u @apajesi IPUMEHUTEIBHO K MPOBOJIHMKAM BTOPOTO POJia.
Bnemnue cuiibl B MpoBOJHUKAX BTOPOTO poja.

MHuoroo0Opasue sSBIeHUH TIepeHoca.

OpUKIMOHHAs MOJIEIIb B3AUMOAECHCTBUS ITOTOKOB.

Pa3ButHe cui TpeHHs U X KOJMYECTBEHHAs OIICHKaA.

JIBU>KEeHUE HOHOB B AJIEKTPUUECKOM II0JIE.

10. Y nenbHast v SKBUBaJICHTHAs JIEKTPONPOBOIHOCTD, YHCIIA IEPEHOCA HOHOB.
11. Iuddy3us B npoBoJHUKAX BTOPOro poja. 3akoHbl Duka.

12. Camonuddysus noHos. Ypapaenue HepHcra-DitHimTeiHa.

13. DnexTpuyeckas cuia auddysuu. Judy3noHHbII MOTSHITHAL.

14. DnexrpoardHy3MOHHBIN IEPEHOC B PACTBOPAX COJIH.

15. YpaBuenue Hepucra-Ilnanka.

16. TepMmoguHaMuKa HEPABHOBECHBIX IMPOLECCOB JUIsl ONUCAHUA SIBJICHHM TMEepeHoca B
MIPOBOJIHUKAX BTOPOTO poja.

A e R

Kpurepun oueHuBaHusi pe3yJbTATOB 00yYeHHs

Kpurepun onieHuBaHMsI 110 3a4ETy:

- OLEHKA «3a4YTEeHO»: CTYIEHT BIAICCT TEOPETUYCCKUMM 3HAHUAMU II0 JAHHOMY
paszeiy, 3HaeT OCHOBHBIE 3aKOHOMEPHOCTH IIEPEHOCA 3apsifa U MACChl B MOHHBIX IIPOBOJHUKAX,
JIONyCKaeT  HE3HAYUTEJbHBIC  OIMMOKH;  CTYJEHT  yMEeT  MpaBHIbHO  OOBACHATH
JKCIIEPUMEHTAJIbHBIE JAHHBIE C IPUMEHEHUEM TEOPETUYECKUX MIPEACTABICHUMN.

- OLEHKA «He 3a4YTeHO»: MaTepual HE YCBOCH MM YCBOCH YAaCTUYHO, CTYIEHT
3aTPyAHSACTCA B ONMCAHWM SIBJICHUN IIEPEHOCAa B MOHHBIX IPOBOJAHMKAX, HE MOXET IPHUBECTU
IPUMEPBI, 3aTPYAHAETCS B UCIOJIB30BAHUU 0a30BOM TEPMUHOJIOTHH.

OreHOYHBIC CpEACTBA [UIS HMHBAJIUAOB W JIUI[ C OTPAHWYCHHBIMH BO3MOXXHOCTSMU
3JI0pOBbsI BHIOUPAIOTCS C YYETOM UX WHAMBHUIYAJIBHBIX ICUXO(PU3MUECKIX 0COOEHHOCTEH.

— NpW HEOOXOAMMOCTH WHBAJMAaM H JIMIaM C OTPAHUYCHHBIMA BO3MOXXHOCTSIMH
3JI0POBbsI IPEIOCTABIISIETCS TOTIOTHUTEIBHOE BpeMsI JUIsl IOATOTOBKH OTBETA HA HK3aMEHE;

— IIPH TIPOBEJICHUH TPOIIEYPHI OIICHUBAHUS PE3yJIbTATOB O0OYyUEHUS WHBAIUIIOB M JIHIL C
OTPaHUYECHHBIMU BO3MOXKHOCTSIMH 370POBBSI IIPEIyCMAaTPUBACTCS HMCIOIb30BAHNE TEXHUYECKUX
CpeICTB, HEOOXOTUMBIX UM B CBSI3U C X WHAWBHIYATBHBIMH OCOOCHHOCTSIMH,

— IIpY HEOOXOAUMOCTH JJIs1 00YUAIOIUXCS ¢ OTPAHUYCHHBIMH BO3MOXKHOCTSIMHU 3/I0POBbS
U WMHBAIWJOB TpOIEIypa OICHUBAHUS pPE3YyJIbTaTOB OOYYEHHUS MO JUCHUTUTMHE MOXKET
IPOBOJIUTHCS B HECKOJIBKO ITAIOB.

[Iporienypa orneHUBaHUsI pe3yJIbTATOB OOYUYCHHS WHBAIUIOB U JIUI C OTPaHUYCHHBIMHU
BO3MOXKHOCTSIMH  3JI0POBbsI 110 JUCHMIUIMHE (MOMYJIIO) TPEAyCMAaTPUBAET NPEAOCTABICHHUE
uHpopmanuu B (opMax, aZanTUPOBAHHBIX K OTPAHHYCHHUSIM WX 370POBbS W BOCTIPUSATHS
UHpOpMaLIUK:

JIJist T ¢ HApYIICHUSIMH 3PCHHS

— B TIeYaTHOU (popMe yBEITMUCHHBIM MIPHUPTOM,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

JUiist TUT C HApYIICHUSIMH CITyXa:

— B I1e4aTHOM (opme,

— B (popMe PIEKTPOHHOTO TIOKYMEHTA.

JUis vI1 ¢ HapyIICHUSIMEA OTIOPHO-JIBUTATEIILHOTO armnapara:

— B IIeYaTHOU ¢opme,

— B (popMe 2IEKTPOHHOTO TOKYMEHTA.

JIaHHBII TIepeYeHbh MOXET OBITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
00yJaromuxcs.



5. IlepeyeHb y4eOHOM JJUTEPATYPbI, HH(POPMAIMOHHBIX PECYPCOB M TEXHOJIOT U
5.1. Y4eOHas muTepaTypa

1. Kononenko H.A., lemuna O.A., JIoza H.B., ®anmuna N.B., llkupckas C.A.
MemOpaHHas 3JeKTPOXUMUS: yueOHoe mocobue. 2-e u3., uctp. u nom. Kpacnonap,
Ky6I'Y, 2017. 290 c.

2. Jamackus Bb.b., Iletpuii O.A., Llupnuna I'.A. DnexTpoxumus: yueOHOe ocodue s
CTYJICHTOB, 00YYaOIINXCS 110 HATIPABIEHUIO OATOTOBKU «Xumush». C6.: Jlans. 2015. 2
mrt. (0.04). https://e.lanbook.com/book/58166#authors

3. T'mycun H.IIL, Kononenko H.A. DnexkTpomacconepeHOC B HMOHHBIX IPOBOAHMKAX:
VYuebHoe mocobue. Kpacnomap, KyO6I'Y, 2014. 87 c. Mecto xpanenus kadenpa
¢uzuueckoit xumuu Kyol'y.

5.2. llepuoanyeckasi JuTEpaTYpa

1. Yenexu XMMUM - pOCCUHUCKHIN HAYYHBIH JKypHAII, TyOJUKYIOIINI 0030pHBIE CTAThU 10
aKTyaJbHBIM MPOOJIEMaM XUMHH U CMEXHBIX HayK.

2. DNEeKTpOXUMHUS — OJUH U3 KPYIMHEUIIMX POCCUICKUX HAYYHBIX KYpHAJOB,
OTPaKAIOIIUX OCHOBHBIC JOCTIKEHHS B OOJACTH AIIEKTPOXMMHUH, MyOJUKYIOMINN paloThI,
MOCBSILIEHHBIE aKTyaIbHBIM BOIIPOCAM 3JIEKTPOXUMUHU.

3. MemOpanbl ¥ MeMOpaHHBIE TEXHOJOTMM - POCCUHCKHUN Hay4HBIH >KypHal,
nyOJIMKYIOIIMIA CTaThU IO OCHOBHBIM IMpoOJeMaM MOJyuYeHUs W HCCeOBaHUS MeMOpaH u
pa3BUTHS BaKHEHIINX HarpaBIeHU MEMOpPAHHBIX TEXHOJOTHIA.

4. XKypnan ¢uznueckol XUMUU — OJUH W3 KPYIHEUIIUX POCCHMUCKUX HAYYHBIX
KYPHAJIOB, OTPAKAIOUIMX OCHOBHBIC HAMPABJICHUS PA3BUTHUA XUMHH, IMyOIMKYIOUHHA paboTHI,
MOCBSIIEHHBIE aKTyaJlbHBIM OOIIKMM BOIPOCAM XUMHUHU U MpoOsieMaM, BOZHUKAIONIMM Ha CTHIKE
Pa3IUYHBIX Pa3esioB XMMHUH, a TAK)KE HA TPAaHMIIAX XUMUU U CMEKHBIX C HEHM HayK.

5.3. UHTepHeT-pecypchbl, B TOM YHCJIe COBpeMeHHble NpodeccuoHAIbHbIE 0a3bl
JAHHBIX M HH(POPMALMOHHBIE CIPABOYHbIE CHCTEMbI

DIeKTPOHHO-0MOMoTeuHbIe cucTteMbl (DBC):

1. DBC «OPAMWT» https://urait.ru/

2. DBC « YHUBEPCUTETCKA I BUBJIMOTEKA OHJIAMH» www.biblioclub.ru
3. OBC «BOOK.ru» https://www.book.ru
4
5

. ObC «ZNANIUM.COM» www.znanium.com
. OBC «JIAHb» https://e.lanbook.com
IIpodeccuonanbHbie 0a3bl JaHHBIX:
1. Hayunas anexkrponnas oubnuoreka (HOB) http://www.elibrary.ru/
2. TlomHOTEKCTOBBIE APXMBBI BEAYIIMX 3aIaIHBIX HAYYHBIX )KypHajIoB Ha Poccuiickoit
iatdopme HayuHbIX KypHamoB HOMKOH http://archive.neicon.ru
3. HammoHnanpHass »neKkTpoHHass OuOnwoTeka (JAOCTynm K DJIEKTPOHHOH OMOIHMOTEKE
muccepraiuii Poccuiickoit rocynapcrBennoi oubmmoreku (PI'B) https://rusneb.ru/

Pecypcbl cB00OIHOTO 10OCTYyHIA:

1. TlomHbIe TEKCTHI KaHAACKUX AuccepTamuii http://www.nlc-bnc.ca/thesescanada/

2. KubepJlennnka (http://cyberleninka.ru/);

3. Hudopmarnmonnas cuctema "EquHoe okHO JocTymna K 00pazoBaTeIbHBIM pecypcam”
http://window.edu.ru/;

4. EnunHas kosutekius nudpoBbIXx o0pa3oBaTenbHBIX pecypcoB http://school-
collection.edu.ru/ .

CoOcTBeHHbBIE JJICKTPOHHBIE 00pa3oBaTe/ibHbIe H HH(POPMalHOHHBIE pecypChl
KyoI'Y:

1. Cpena MOAyIHHOTO JTUHAMHYECKOTO 00yueHus http://moodle.kubsu.ru




2. baza y4eOHBIX MJIaHOB, y4eOHO-METOIMYECKUX KOMIUIEKCOB, IMMyOIMKAIUN 1
koH(pepeHmwii http://mschool.kubsu.ru/

3. bubnuortexka nHPpOPMAIMOHHBIX peCcypcoB Kadeapbl HHOOPMAITMOHHBIX
o0pa3oBaTeNbHBIX TeXHOJIOTHH http://mschool.kubsu.ru;

4. DnextpoHHbIH apxuB nokyMeHTOB KyOI'Y http://docspace.kubsu.ru/

6. MeToauyeckne yka3aHus Jsi 0O0y4alIMXCS MO OCBOEHHI0 JAHCUHMILIMHBI
(MoayJin)

YcneurHoe u3ydeHne TUCIMILIMHBI « DIeKTPoIu(Py3MOHHBIE MPOIECChl B MEMOPaHHBIX
cuctemMax» TpeOyeT OT CTYIEHTOB PEryJIIPHOTO MOCEUICHMs JEKIUi, BBIMOJIHEHHUS TECTOBBIX
IPOBEPOUYHBIX PA0OT, BHIMOJHEHHS M 3aIIUTHI Ja0OPAaTOPHBIX paboT, 03HAKOMIICHHUS C OCHOBHOM
Y JOTIOJIHUTEIIbHON PEKOMEHIYEMOM JIUTEPATyPOU.

ITpy NOATOTOBKE K JEKIIMOHHOMY 3aHSATHIO CTY/IEHTaM PEKOMEH/IyeTCs:

1) mpocMOTpeTh 3amucH TPEbIIylied JEKIUH M BOCCTAHOBUTH B MaMATH paHEe
U3Y4YEHHBII MaTepHalL;

2) Gerno MpOCMOTPETh MarepHall MPeICTOSIEN JeKIUH, C LEJIbI0 JTYYIIEero YCBOCHUS
HOBOTO MaTepUaa;

3) camocCTOSITEeNIbHO MPOPa0dOTaTh OTJAEIbHBIE (PPArMEHTHI TEMbI MIPOLLUION JIEKIIUU, €CIIU
3TO HEOOXOMMO.

[Ipy KOHCHEKTUPOBAHWHU JIEKIIMOHHOTO MaTepuana CTyIEHTaM HYKHO CTPEMUTHCA
KpPaTKo, CXEMaTU4HO, MOCJEIOBATEIbHO M JIOTMYHO (UKCHUPOBATH OCHOBHBIC MOJIOKEHHUS,
BBIBOJIbI, 0000111eHUsI U POPMYIUPOBKH, HE MBITASACH 3allMCaTh BECh MPENOAaBaeMblil MaTepHra
JIOCJIOBHO.

[Ipu MOATrOTOBKE K JIAOOPATOPHOMY 3aHSATHIO PEKOMEHIYETCS:

1) BHMMaTeNbHO H3YyYUTh MaTEepHall MpPEICTOsAlIed paboOThl M COCTaBUTh IUIAH €€
BBITIOJTHEHUS;

2) yIenuTh MOBBIIICHHOE BHUMAHHUE SKCIIEPUMEHTAIbHBIM OCOOCHHOCTSIM IMPECTOSIICH
paboThl (MCTIOJIb3yeMBIM PEAKTHBAM M 000PYI0BAHHUIO, a TAKIKE TEXHUKE PAOOTHI C HUMHU);

Beimonsate nabopartopHyto paboTy HE0oO0XOAMMO aKKypaTHO U TIOCIEIOBATENbHO,
OoTpakasi BCE €€ OCHOBHbIE JTambl B J1a0OpaTOpHOM >KypHaje. [lns ycnemHoN 3auuThl
nabopaTopHOil pabOThl HEOOXOIUMO THIATEIBHO M3YYHUTh JICKIMOHHBIA M, €CIH 3TO
HE00X0IMMO, TOTIOTHUTEIbHBIA TEOPETUUECKUI MaTepHrall 1o TeMe padoThl, a TAK)KE MPaBUIbHO
3aMOJIHUTH JIa0OPAaTOPHBIA JKypHall, C/ENaB BCe HEOOXOIUMBbIE pacyeThl U c(HOpPMYIHPOBAB
BBIBO/IBI 110 TPO/ICTIaHHON padoTe.

BrinonHeHue nabopaTopHbIX padboT

JlabopaTopHbpie pabOTHI BBITIOJIHSIOTCS O0YYAOIMIMMUCS B MaJIbIX Tpynmnax (00braHO 2-3
yenoBeka). B Hawanme Kypca MpOBOAMTCS MHCTPYKTaX IO TEXHUKE 0€30MacHOCTH paboThl B
XUMUYECKOW J1abopaTopud M COCTaBisieTCs TrpaduK BBITOJHEHUS J1TA0OpaTOPHBIX pabdoT.
Brimosnnenue nabopaTopHOi paboThl BKIIOYAET B ¢e0sI CIIEAYIONINE ITAllbI:

1) moATOTOBUTEIBHBIN 3TaIl (CAMOCTOSITENIbHAS paboTa CTYJEHTOB);

2) mosiyueHHE JAOMyCKa K BBIMOJHEHHIO SKCIEPUMEHTANIbHOM YacTH J1abopaTOpHOU
paboThl (KOHTAKTHAsI paboTa ¢ MpernoaaBaTesieM KaX 01U MaJlol TPYIIb);

3) BBINOJHEHUE SKCIEPUMEHTAIFHOW YacTH J1abopaTOpHOM paboThl MOJ KOHTPOJIEM
npernojaBaTens;

4) aHanM3 MOJMYYEHHBIX PE3yJbTaTOB, (HOPMYyITUPOBKA BBHIBOJA U MOATOTOBKA K 3aIUTE
nabopaTopHOM pabOTHI (MOXKET BBIMOJTHATHCSA KaK CaMOCTOsATEIbHAs padoTa CTyJIeHTa JoMa, I
1OJ] KOHTPOJIEM TpenojaBareisi B TECUEHHE BPEMEHH, BBIICIEHHOIO Ha JabopaTopHbIe pabOTHI
WM B XOJIE MHOW KOHTaKTHOM pabOTHI ¢ TIPENo1aBaTesieM);

5) 3amuTa 1a6opaTOpHO pabOTHI (KOHTAKTHAst padoTa C MpernoaaBaTesieM).

[Tocrne BBIMONMHEHNS BCEX 3THUX 3TAIOB JIabopaTopHas paboTa CUUTAETCS BHIMOJTHEHHOM.

IHoaroroBUTEJLHBIN dTAN



[lepen 3ansTHeM oOydYarommMMcs HEOOXOAWMO TOATOTOBUTCS K  BBITIOJHEHHUIO
naboparopHoit paboTel. Teoperudeckass TMOATOTOBKA HeoOXoAWMa MJiss  MPOBEACHUS
SKCHEPUMEHTA U JIOJDKHA TPOBOJUTHCS OOYYAIONIMMHUCS B MOPSIKE CAMOCTOSITEILHOW PabOTHI.
Ee crnenmyer HaumHaTh BHUMATEIbHBIM pa30OpOM pYKOBOJACTBa K JabopaTOpHOil paboTe.
Teoperndeckass TOArOTOBKA 3aBEpIIACTCS IPEIBAPUTEIBHBIM COCTABICHHEM OT4YeTa B
71a00paTOPHOM KypHAJIE CO CIEAYIOIINUM MOPSIKOM 3alHuCceit:

HazBanue paboThI.

Lenb paGoOTHI.

Ob6opynoBanue.

Xon paboThl, KOTOPBIH B TOM YHWCIIE€ BKJIIOYAET PUCYHKH, CXEMBbI, TaOJIUIbl, OCHOBHBIC
GopMysBl IS ONpENEeNICHUs] BEIUYMH, a TaKKe pacyeTHbie (OPMYJIbl UL ONPEACICHUS
HOTPEIIHOCTEN U3MEPSEMBIX BETUUMH.

IMonyyeHne J0NMyCKAa K BHINOJHEHUIO IKCIIEPUMEHTAJIBbHOI YacTH J1a00paTOPHOM
padoThI

[Tpuctynas x mabopaTopHBIM paboTam, HEOOXOAMMO TOJYYUTh Yy JIabopaHTa MPHUOOPHI,
TpeOyeMble il BBINOJHEHHUS paboThl. Pazo0parhcsi B Ha3HAUCHHMHM MaTEpUAIOB, XUMHYECKOM
nocyzabl, TpuOOpOB U TMPUHAJIEKHOCTEH B COOTBETCTBUU C UX TEXHHUYECKHMMH JIaHHBIMH.
[TomyuuTh AOMYCK K BBIOJIHEHUIO JIAOOpaTOpHOU paboThl y mpenoaaBatesis. JIomyck CTyIeHTHI
MOJy4aloT B pe3yibTaTe YCTHOTO ONpoca IMpernojaBaTesieM O TMOPSAKE BBITOJIHEHUS
HKCIIEPUMEHTA, MPETyCMOTPEHHOTO TaHHOU JIaOOpaTOpHOU pabOTOM.

BbinosiHeHHe IKCIIEPUMEHTAIBHON YacTH J1a00pPaTOPHOM padoThI MO KOHTPOJIEM
npenojaaBartess

3aTemM 00yuaromuecs: BBHITTOTHIIOT dKCIIEPUMEHTATBHBIN ATal J1JabopaTOpHOW paldOTHI, B
X07Ie KOTOPOT'O 3alMChIBAIOTCA BCE M3MEPECHHBIC BEIMYHMHBI C 00s3aTENbHBIM YKa3aHUEM HUX
pa3MepHOCTH B JIaOOpaTopHBIN XypHasl. He momyckaercsi MCHoJib30BaHHe YEPHOBUKOB IS
3aMHMCH IKCNEPUMEHTAIBHBIX JAHHBIX, 3alHCh KApPaHAAlIOM M MHbIe COco0bl, Jalolue
BO3MOKHOCTh KOPPEKTHPOBKH MOJYYEeHHBIX Pe3yJabTaToB. B ciydae, eciu B METOANYECKHX
yKa3zaHUsIX K JabopaTopHoil pa®oTe mpeUIoKeHbl TaOMMIbl WM I[MA0JOH IS 3alHiCH
IKCHEPUMEHTATIBHBIX JaHHBIX, TO 3AMOJHIIOTCS 3TH TaOMUIBl Wwin mabiaoH. B mHOM ciyuae
3aIUCh 3KCTIEPUMEHTANIBHBIX JTaHHBIX JEJaeTCsl CTYyIEHTOM B IPOU3BOJIBHOM (opme.

[To oxOHYaHMHM BBITOJHEHHS YKCIICPUMEHTA CTYACHTHI JOJDKHBI MIPUBECTH CBOE padodee
MECTO B MOPSAZOK M BBIMBITh UCIIONB3YyEMYI0 XUMUYECKyIo nocyay. Ilocie atoro pabouee mecto
CaeTCsl TPETOAaBATeNI0 WU JIAOOPaHTY W B JIA0OPATOPHBIA KYpHal CTYAEHTa CTaBUTCS
OTMETKa O BBINOJHEHUU SKCIEPUMEHTATBHON 4YacTu 1abopaTOpHON paboThl ¢ 00s3aTeNbHBIM
yKa3aHUEM JaThl €€ BHITIOJTHCHUSI.

AHAaJIU3 NOJIyYeHHBIX Pe3yJ1bTaToB U (pOPMY.JIHPOBKA BHIBO/I0OB

MoxeT BBITIOJHSTHCS KaK CaMOCTOSITEeIbHAsE paboTa CTyIeHTa JOMa, FITU TI0 KOHTPOJIEM
IpernoiaBaTesis B TeUCHHE BPEMEHH, BBIICIEHHOTO Ha J1abopaTopHble pabOThl MU B X0J1€ MHOM
KOHTAKTHOW paboThl ¢ mpenogaBaresneM. CTYACHTHI JOJDKHBI BBITIOJHHTH BCE HEOOXOAWMBIC
pacdeTsl COTJIACHO METOJUYECKUM YyKa3aHUSM K BBINOJHEHHIO JabopaTopHbIX pador. B
7a00paTOPHOM XKYpHAJIe MPUBOAATCS BCE HEOOXOIMMBIE PAacyeThl C YKa3aHHUEM Pa3MEpHOCTEH
NOJYYCHHBIX BEIMYMH, a TaKKe BCE TpapUKd U PUCYHKH B COOTBETCTBHM C TpeOOBaHUS
71a00paTOPHOTO MPAKTUKyMa.

B cnydae, ecnu B xone nabopaTOpHON pabOTHI MMEET MECTO MPOTEKaHWE XUMUYECKUX
peaKImii, BCe OHU JOJDKHBI OBITH 3alMCaHbl B Ja0OPATOPHOM KYypHAje B MOJICKYJISIPHOM,
IMMOJITHOM MOHHOM M COKpalllCHHOM HMOHHOM BUIC.

Jlanee Ha OCHOBaHUH IOJIyYECHHBIX PE3YJIbTATOB CTYIEHTHI TOJDKHBI chOpMyITUpOBaTh U
3a11mcarb BBIBO/, KOTOprfI JOJI’KEH 6LITB COrjiaCoBaH C 3as4BJICHHBIMU L ECIISIMU I/I/I/IHI/I 3agadyaMu
nabopaTopHOoi paboThl. BbIBOA MOWKEH coaepkaThb HEOOXOIMMYIO  KOJIMYECTBEHHYIO
UH(OPMALIHIO.



[Ipu moaroTroBke K 3amuTe Ja0OPAaTOPHOW pabOThl HEOOXOJUMO OTBETHTH Ha
MPEJIOKEHHBIE KOHTPOJIBHBIE BOMPOCHI, KOTOPHIE HMMEIOTCS TOCHe KXol IabopaTopHOU
pabotel. Ocoboe BHMMaHUE B XOJI€ TEOPETHYECKON MOATOTOBKH JTOJDKHO OBITH OOpaleHo Ha
MOHMMaHWe (U3UYECKONW CYIIHOCTH Tpoliecca(oB) u3Nydarommxcs B xoae pabotel. s
CAMOKOHTPOJSI B KaXaoW paboTe TPUBEACHBI KOHTPOJIGHBIE BOMPOCHI, HA KOTOpHIC
oOydaroruiicst 00s13aH JaTh Y€TKHUE, IPABIILHBIC OTBETHI.

3amura 1a00paTOpHO padboThI

3amura 7a00paTOPHBIX PadOT MPOUCXOAUT B BUIE COOECEIOBAHNUS C MPEIOIaBaTeIeM 110
nabopaTopHON paboTe ¢ 00s13aTeIbHON MPOBEPKOM MperoaBaresieM JIabopaTOPHOTO KypHaIa
cryaeHra. Jlns ycmemHoil 3ammThl 1a00opaTopHOM pabOThl CTYNEHT AOJDKEH HpPEJOCTaBHTH
71a00paTOPHBIN KypHai, O(QOPMIIEHHBIH B COOTBETCTBUM C YCTAHOBJIEHHBIMH TPEOOBAHUSIMU,
BKJIIOYAsi HAJTMYME OTMETKU O BBIMOJIHEHUH 3KCIIEPUMEHTAIbHOM YyacTu paboTsl. B Xxone ycTHOM
Oecenpl ¢ IpernojaBaTelieM CTYAEHT JOJDKEH IPOJEMOHCTPHPOBATh 3HAHME LielNed U 3aj1ad
BBITIOJIHEHHOM Pa0OThI, 3aKOHOB, KOTOpPHIE JIe)KaT B OCHOBE HAONIOAEMBIX B XOJi€ pabOTHI
SBJICHUH, NPOJEMOHCTPUPOBATh YMEHHE aHAIU3UPOBATh MOJYUYEHHYI0 MH(GOPMALMIO U JeNaTh
Ha €€ OCHOBE BBIBOJBI. B 3TOM cityuae B 1aGOpaTOpHOM JXKypHaJile Ha COOTBETCTBYIOIIEH padoTe
CTaBUTCSl NTOMETKA «3a4TE€HO», POCIHCH MPENOAABATENs, MPUHSBILETO padOTy, U JaTa 3allUThI
pabotel. [locie sToro nmaboparopHas paboTa cuyuTaeTcs BBITOJHEHHOW. [lomyckaercst 3ammuTa
71a00paTOPHBIX pabOT MHAMBHYATBHO WM B COCTAaBE MAJbIX TPYII 00YYaIOLUIUXCs, COBMECTHO
BBINOJIHSABIINX JIaHHYIO PadoTy.

CamocrosiTennpHass paboTa HapsAIy C ayJIUTOPHOM TPEACTABISIET OAHY W3 BaKHEUIINX
¢dopm yueGHOTO Tmporiecca. CamocTosTeNnbHAs paboTa — 3TO MJIaHUpyeMas pabdoTa CTyIEHTOB,
BBINOJIHSAEMAs] MO 3aJaHUI0 U IIPU METOAMYECKOM PYKOBOJCTBE IIpernojaBatelis, HO 0e3 ero
HerocpeacTBeHHoro ywactusi. CamocrosiTenbHass pabora MpenHa3HAaueHAa HE TOJIBKO JUIS
OBJIa/ICHUS NPEJCTABICHHON TUCIMIUIMHOM, HO U U1 (POPMUPOBAHMS HABBIKOB pabOThI BOOOIIE,
B Y4eOHOW, Hay4yHOW, MpOo(ecCHOHANBHON IESITeNbHOCTH, CIIOCOOHOCTH MPUHUMATh Ha ceds
OTBETCTBEHHOCTb, CAMOCTOSITEJILHO PEIIaTh BO3HUKAIONIUE MPOOJIEMBbl, HAXOAUTh MPaBUIIbHBIE
peIeHus U T.JI.

B ocBoeHMn IUCHMITIMHBI MHBAIWAAMU W JIMLAMH C OTPAaHUYEHHBIMH BO3MOXKHOCTSMU
3I0pOBBsI OOJIBIIOE 3HAYEHHWE HMMEET WHIMBHIyalbHas ydeOHas pabora (KOHCYJIbTALUH) —
JIONOJIHUTEIBHOE pa3bsiCHEHNE Y4eOHOro MaTepHaia.

WuavBuyanbHble KOHCYJNBTAMM IO TPEIMETY SBIAIOTCS BAXKHBIM  (DaKTOPOM,
CHOCOOCTBYIOUIMM MHAMBUAYAIN3alUU OOY4YEHUS U YCTAHOBJICHUIO BOCIIUTATEIBHOTO KOHTAKTA
MEXIy IMpernojaBaTelieM U OOy4yarollMMCS HWHBAIUAOM MM JIMLIOM C OTPaHUYCHHBIMH
BO3MOXHOCTSIMH 3/10POBBSL.

7. MaTtepuaibHO-TEXHHYECKOe o0ecneyeHne no JUCHUuIInHe (MOAYJII0)

HaumenoBanue cnenmanbHbIX OCHAaIEHHOCTH CIIENUATbHBIX [epedeHb TUIEH3NOHHOTO
MIOMEILCHU I OMEIICHUH IpOrpaMMHOI0 o0ecneyeHust

VYuebubie ayIUTOpUU st | MeGenb: yueOHast MmeOelb Microsoft Windows;
NIPOBEJCHUS 3aHATHH JeKuoHHOro | TexHuueckue cpencrsa odyuenus: | Microsoft Office
TUIIA 9KpaH, NPOEKTOP, KOMIBIOTEP
VYuebubie ayIUTOpUU st | MeGenb: yueOHast MmeOelb Microsoft Windows;
MIPOBENCHUS TPYIIOBBIX n | Texandeckue cpencta ooydenus: | Microsoft Office
WHIUBUIYAIbHBIX KOHCYJIBTAIMH, | 3KpaH, MIPOEKTOP, KOMIIBIOTEP
TEKYIIEero KOHTPOJIS u
MIPOMEXYTOYHOM aTTeCTAllU
Y4eOHbie ayIUTOPUHN st | MeGenb: yaeOHas Mmebenn Microsoft Windows;
IpoBelieHusT 1abopaTtopHbIX pabot | Texamueckue cpenacTBa oOyuenus: | Microsoft Office
(aynm. 345C) MIEPEHOCHOE MYJIbTHMEIUHHOE

obopynoBaHue (HOYTOYK,

MPOCKTOP).

Ob6opynoBanue:

CHeLaIN3upOBaHHAas




nabopatopHas  MeOenb  (CTOJIBL,
CTYJbs, WKAa(bl IS PCaKTHBOB M
obopyoBaHus, BBITSDKHBIC
mKkabl), CpEACTBa  MNOXKapHOU
0€301acHOCTH M OKa3aHWs IEPBOH
MEIUITHCKON TIOMOIIIH,
XUMHAYECKas mocyna u
obopynoBanue, CymMIbHBINA mIKad,
BeChl JTabopaTopHble — 1 mT, BECH
aHATUTHYECKHE — 2 T, TepMOCTaT
BO3AyWIHBIN — 1 1T, noHomep-pH-
MeTp — 3 T, MEIaJKH! MarHUTHEBIE
— 3 mT., U3MEpPUTEIh MMMHUTAHCA
E7-21 — 4 mT, HCTOYHUK TOKA
umnynscHelid  B5-50 — 3 T,
KOHIYKTOMETP - 1 T,
MYJIBTHMETPHI YHHBEPCaJbHBIC
HACTOJIbHBIC — 5 IIT; MOTCHIIMOCTAT
AUTOLAB PGSTAT302; TIIK-3
IIT., XAMHYCCKHIE PEaKTHUBBL

Jns  caMmocTosTeNnbHOW — paOOThl  OOYYAIOUIMXCS  HPEAYCMOTPEHBI  MMOMELICHHUS,
YKOMIUIEKTOBAaHHbBIE CIIEIMATM3UPOBAHHON MeOeblo, OCHAIICHHbIE KOMITBIOTEPHON TEXHUKON C
BO3MOXKHOCTBIO MOJKIIIOUEHUSI K ceTu «MHTepHeT» M o0ecrieueHHeM JIOCTYyNa B AJIEKTPOHHYIO

nH(})OPMaAMOHHO-00Pa30BaTENBHYIO CPETy YHHBEPCUTETA.

HanMmeHnoBanue moMenieHu st
CaMOCTOSTEIILHOU pabOTHI
oOyyaromuxcs

OCHAIIIEHHOCTh TOMEIIEHUH TS
CaMOCTOSITENILHON PaboThI
o0yJaromumxcs

HepequL JIMIOCH3UOHHOI'O
porpaMMHOTO obecrneueHus

[TomenieHue s caMOCTOSTEILHON
paboTel o0ydaronuxcs (YUTAITBHBIN
3as1 HayuHoii OnOImoTeK)

Meobernb: yueOHas meOeib
Kommiexkt  cnenumann3upoBaHHOM
MeOeH: KOMITBIOTEPHBIE CTOJBI
ObopynoBanue: KOMITBIOTEepHAS
TEXHHKA C TOAKIIOYCHHEM K
MHPOPMAIIMOHHO-
KOMMYHHKAIIMOHHOM
«HTCpHET» W JOCTyIOM B
JJIEKTPOHHYI0  MH()OPMAIMOHHO-
00pa30BaTEeIBHYIO cpeny
00pa3oBaTeNPHONM  OpraHH3alluy,
Be0-KaMepbl, KOMMYHHUKAIIHOHHOE
obopynoBanue, 0OeCTIeUNBAOIIECE
JOCTYyIl K cetn HHTEpHET
(mpoBoIHOE COCIMHEHNE u
OecrpoBOTHOE  COCIWHEHHE  II0
texHogorun Wi-Fi)

CETH

Microsoft Windows;
Microsoft Office

ITomemieHue it caMOCTOSTEIIHLHOM
paboter oOyuarormmxcs (400c, 401c,
431c, 329¢)

Mebenb: yaeOHas Mmebenn
Kommiexkt  cnenumann3upoBaHHOMN
MeOeI: KOMITBIOTEPHBIE CTOJIBI
O6opynoBanue: KOMITBIOTE€PHAs
TEXHHMKa C MOAKIIOYEHHEM K
MH(OpPMaLMOHHO-
KOMMYHHUKaIIMOHHOH
«HTEepHET» W JOCTYHOM B
JMEKTPOHHYI0  MH(OPMAIMOHHO-
00pa3oBaTeNbHYIO cpeny
oOpa3oBaTenpHOH  OpraHHM3alyHy,
BeO-KaMephl, KOMMYHHUKAIIHOHHOE
obopynoBanne, 0OeCTIeUNBAOIIEE
JOCTYl K  CeTH  HMHTEpHET
(mpoBoaHOE COEUHEHUE u
OecrpoBOHOE  COCOUHEHHE IO
texHonoruu Wi-Fi)

CECTH

Microsoft Windows;
Microsoft Office
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