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1 Hesun u 3agaumn U3y4eHUsi JUCUMILIIMHBI (MOXYJISA)
1.1 llean ocBOeHUsI TUCHUILIHHDI

Llens  ocBoeHWst MUCHHMIUIMHBI  «DU3UKOXMMHUS — TPAHCIIOPTHBIX
KOHJICHCUPOBAHHBIX CpEelax» COCTOMT B (OPMHUPOBAHHUM Y CTYIEHTOB
anekTpoaud G y3MOHHBIX MTPOIIEcCax B MEMOPAHHBIX CHCTEMaX.

IPOIIECCOB B
3HAaHUU 00

1.2 3agauu AMCHUIIJINMHBI

B 3amaun yueOHOU muctuminHbl «DU3UKOXUMUS TPAHCIOPTHBIX TPOIECCOB B
KOHJICHCUPOBAHHBIX Cpefax» BXOJIUT:

- copmHpoBaTh y CTYIEHTOB 3HAaHUS O (PU3MKO-XMMHYECKHX MpOIEccax MaccolepeHoca B
KOHJICHCHPOBAHHBIX CPEIax;
- 00ecreynTh YCBOCHHE TEOPETHUYECKHX OCHOB M 3aKOHOMEPHOCTEH 3JIeKTpoMaccolepeHoca B
MOHHBIX TPOBOJIHUKAX;
- pa3BUTh yMEHHS IO UCIHOJB30BAHUIO  MOJYYEHHBIX
AIIEKTPOMACCONIEPEHOCA B PA3TUYHBIX MEMOPAHHBIX YCTPOMCTBAX;
- cpopMUpOBaTH y CTYACHTOB HAaBbIKM CaMOCTOSITEIbHOM aHATMTUYECKOW U HAy4dHO-
UCCIIEI0BATEIbCKON PabOTHI;
- pa3BUTH y CTYJICHTOB HABBIKH PA0OTHI C YUeOHOUW M HAYYHOU JINTEpaTypOi.

3HAHUH I OIHUCAHUS

1.3 MecTo qucuunnHbl (MOAYJsl) B CTPYKTYpe 00pa3oBaTe/ibHOI MPOrpaMMbl

JucuummuHa « DU3NKOXUMHESI TPAHCTIOPTHBIX MPOIECCOB B KOHACHCHUPOBAHHBIX CPEIax»
SBJISICTCSl TUCIMILUIMHON TIO BBIOOpPY BapuaTtuBHOW wacTu bioka 1 "Jlucuummmuber (Momxynn)"
y4eOHOro IulaHa, (OPMHPYEMOM YyYacTHHUKAMH OO0pa3oBaTeNbHBIX OTHOWICHUH. M3yueHue
JUCHUIUIAHBL  «DU3MKOXUMHST TPAHCHOPTHBIX MPOIECCOB B KOHJIEHCHPOBAHHBIX Cpelax»
JOJKHO ~TPEANISCTBOBATh W3YYCHUIO TAaKUX JUCHUIUIMH, Kak «COBpEMEHHBIE METOIbI
UCCJIEIOBAHUSI B AJIEKTPOXUMUM». [Ipu OCBOEHMM MaHHOW AMCUUIUIMHBI CTYJIEHTBI JTOJIKHBI
UMETh 3HAHUA MO (PU3MUECKONH XUMHUHM U DJIEKTPOXUMHUHU, YMEHHE paboTaTh C XUMHUYECKOU
NocyJold M peakThBaMH. B pamkax AaHHOW TUCIHUIUIMHBI y CTYACHTOB (OPMHUPYIOT 3HAHMS,
YMEHHsI U HaBBIKH, KOTOpbIe oOecredar (OopMUpOBaHHE KOMIETCHIMNA, HEOOXOAMMBIX IS
YCHENTHOW HaAYYHO-UCCIIEIOBATEIHLCKON pabOThI B BRIOPAaHHOM 001aCTH XUMHH.

1.4 IlepevyeHb MIaHMpPyeMbIX Pe3y/bTATOB O0OyYEeHHUS MO JUCHMILIMHE (MOIYJIO0),
COOTHECEHHBIX C IJIAHUPYEMbIMH Pe3yJIbTATAMHU 0CBOEHHs 00pa30BaTeIbHOM MPOrpaMMbl

N3yuenne naHHON y4yeOHOW JAMCIMIUIMHBI
00y4JarOIIUXCsl CIEAYIONUX KOMITETSHITUH:

HampaBjieHo Ha (GOpMHUpPOBaHUE ¥

KO}_'[ 1 HAaUMCHOBAaHWEC MHAUKATOpA

P€3yHBTaTI)I 06y‘~ICHI/I$I 10 JUCIUIIIINHC

MK-1. CnocobeH miaHupoBaTh padoTy H

Bblﬁl/lpaTb alCKBaTHbI€ METO/bl PCEIICHUA HAYYHO-

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

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

3HaeT OCOOCHHOCTH (DU3HKO-XUMHUYECKHUX IPOIECCOB
MacconepeHoca B KOHASHCUPOBAHHBIX CPe/iax.

YMeeT SKCHepUMEHTAIBHO ONPEACTHTh XapaKTePUCTHKU
MaccolepeHoca B KOHACHCHPOBAHHBIX Cpelax

Brnaneer OCHOBHBIMH MOHSATHSIMH W TepMPIHOHOFPIefI B
00J1aCTH HOHHBIX ITPOBOIHUKOB.

HIIK-1.2. Ucnonb3yeT coBpeMeHHOE (QHU3UKO-
XHUMHYECKOe 000pyIOBaHHE IS MOJYYCHUS W
UHTEPIPETAIMU  JTIOCTOBEPHBIX  PE3yJIBTATOB
UCCIICIOBaHMS B BBIOpaHHOW 00JIACTH XHMUHU.

3HaeT OCHOBHBIC 3aKOHOMEPHOCTH IepeHoca 3apsijia u
Macchl B HFOHHBIX [IPOBOJIHMKAX.

YMeeT HCIoNIp30BaTh COBPEMEHHOE (DH3UKO-XUMHUYECKOE
00opynoBaHUE JUIS HCCICIOBAHUS (PU3HKO-XUMHUYCCKUX

MPOIIECCOB  MAcCOMEepeHoca B KOHJICHCHPOBAHHBIX
cpenax.
Brageer  TEOpPETHMYECKUMH  MOPEJACTABICHUSIMU O




KO}_'L 1 HAaUMCHOBAaHUEC MHAUKATOpA

P€3yHbTaTI)I 06yquI/I$I 10 JUCHUIIIINHC

MCXaHHU3Max TIEpEHOCa HNOHOB B CHUHTCTHYCCKHUX

MOHOOOMEHHUKAX.

IIK-3. CniocoGeH Ha 0CHOBe KPUTHYECKOro aHajim3a pe3yibratoB HUP oneHnBaTh NepcneKTUBBHI UX

MPAKTHYECKOr0 MPUMEHCHUSA U MMPOIO0JI)KCHU A

paﬁoT B 3JICKTPOXHMMMHH WJIH CMEKHBIX HAYKaX

UIIK-3.1.  Avammsupyer u  o06oOmaer
pe3ynbTaThl  MHGOPMALMOHHOTO MOWCKA IO
TeMaTHKe UCCIICAOBAHMS B BBIOPaHHOW 00IacTH
XHMHH.

3HaeT 0COOCHHOCTH NEpEeHOCAa 3apdaaa U MaCcCbl B NOHHBIX
IMPOBOAHUKAX.

Vmeer MPpOBOAUTH KpI/ITI/I‘-ICCKI/Iﬁ aHaJiu3 pe3yJibTaTOB

9KCTIEPUMEHTAIBHBIX HCCIE0BaHNI
IICKTPOTPAHCIIOPTHBIX XaPAKTEPUCTUK HOHIIOJIMMEPOB.
Braneer  cmocoOHOCTBIO — 0000mIaTh  pe3yJsIbTATHI

nHpOpMaNMOHHOTO TOWCKa 1O JIU((PY3HOHHBIM U
JICKTPONPOBOASIIMM CBOHCTBAM HOHOOOMEHHHKOB.

3Haer obnacTu NMPUMCHCHU S MOHHBIX MMPOBOJHUKOB.

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

QJICKTPOXUMHUU UIIM CMEXHBIX HayKax.

Ymeer HUHTEPIPETUPOBATH MOJTy4eHHBIC
9KCIIEPUMEHTANIbHbIE PE3YyNbTaThl H  (OpMyIHpOBATH
3aKIIOYCHHS W BBIBOABI  C  HCIIOJIb30BAHHEM

JUTEPATyPHBIX JTAHHBIX.

Bnaneer maBpikaMu 110 pe3yiabTaTaM 3KCICPUMECHTAIBHBIX
HUCCIIEIOBAaHUM OIICHUBATH TMEPCIICKTUBBI TPAKTHYCCKOT'O
HCIOJIb30BAHUA MOHIIOJIMMEPOB.

PeByHBTaTBI 06yquI/151 Mo AUCHUINIMHC OJOCTUTAKOTCA B pPaMKaX OCYIICCTBIICHHA BCCX
CaMOCTOSTEIIbHOW  PabOThI

BHJOB KOHTAKTHOH W
YTBEPKIACHHBIM YYEOHBIM TIIAHOM.
NHnukaTopbl  AOCTHXKEHUS

KOMIIETEHIINH

oOyyJarormuxcsi B

CUMTAOTCS  CPOPMHUPOBAHHBIMU

AOCTUIKCHUU COOTBCTCTBYIOIIHUX UM PE3YJIbTATOB 06yquH51.

2. CTpyKTYypa U cofepKaHue JUCHUILTHHBI

2.1 PacnipegesieHne TPyA0€MKOCTH JUCHUILINHBI 10 BHAaM pador

OO6mrast TpyA0€MKOCTh JAUCIUIUIMHBI COCTAaBIsET 4 3a4eTHBIX eauHHIbl (144 daca), ux

pacrpeneneHue 1o BiuiaM padboT MpeICTaBIeHo B Tabuie

COOTBETCTBHH

Bun yae6Hoii paboTh Bcero CemecTpsl
4acoB (dacken)
1

KonTakTHas pa6oTa, B TOM YHce:
AyauTopHble 3aHsITHS (BCEro): 68 68
3aHATHUS JISKIIMOHHOTO THIIA 32 32
n1a00opaTopHbIE 3aHATHUS 36 36
MIPAaKTHYECKHE 3aHATHS - -
CEMHUHAPCKHE 3aHATH - -
WMnas koHTakTHasi padoTa:
Konrposs camocrositensHoit pabotsl (KCP)
IIpomexyTounas arrectanus (MKP) 0,2 0,2
CamocTosiTesibHasi padoTa, B TOM YHCJIE: 75,8 75,8
OdopmieHne 1abopaTopHbIX padboT 25 25
CaMOoCTOsITeIbHOE U3YUEHHE 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

padora

3a4. e 4 4




2.2 Copep:xanue TUCUMIIIIMHBI

Pacnpenenenue Bu0B yueOHOU pabOTHI U MX TPYIOEMKOCTH IO pa3jieiaM JUCIUIUINHBL.

Pazaensl (TemMbl) TUCIMIUIMHBL, U3y4aeMbie B 1 ceMecTpe (ouHas hopma 0OydeHHsI)

KommgectBo yacos
Breayaut
AynuTtopHas YA
opHas
pabota
Ne HaunmMenoBanue pasnenos (Tem) pabota
Bcero
J 113 JIP CPC
1 MH0r006pa3He SIBJICHUM nepeHoca B 34 8 6 20
' KOHJICHCUPOBAHHBIX CpeJiax
5 ﬂBI/I)KeHI/Ie HOHOB B 3JICKTPUYCCKOM I10JIC. 40 8 12 20
' OcobeHnoctu NEPEHOCAa MOHOB B MOHIIOJMMEpaxX
3. |Auddy3us B KOHISHCUPOBAHHBIX Cpeaax 40 | 8 - 12 20
4 Onexrpoauddysust ¥ npeaeTbHbIA TOK B MEMOPaHHBIX 203! g 6 15.8
 |cuctemax ' '
HUTOI'O no pazoenam oucyuniumvl 143,8| 32 - 36 75,8
KonTpons camocTosTenpHol padoTsl (KCP)
[Tpomexytounas arrectanus (MKP) 0,2
[ToaroToBKa K TEKYIIEMY KOHTPOITIO -
OO6m1ast TPyI0EeMKOCTh 10 TUCITUTUINHE 144
[Mpumeuanue: JI — nexmum, [13 — mpakruueckue 3anstust / cemuHapsl, JIP — maGopaTopHbie
sarsTus, CPC — camocrositennpHas paboTa CTyIeHTa
2.3 Conepxxanue pa3aesioB (TeM) IMCUMILITHHbBI
2.3.1 3ausaTH JeKIMOHHOI0 THIIA
HaunmenoBanue paznena Dopma TEKyIIEro
Ne pasa Coneprkanue pasjena (TeMbl) P yi
(Temsr) KOHTPOJIA

1. |Muoroo6pasue siBneHuii |OCHOBHBIE TTOHATHS. ITorok BEIIIECTBA. VYcnoBue|yCTHBIN OIIpoc
rnepeHoca B AIEKTPOHEHUTPATBHOCTH. Y paBHEHUE MaTepHalibHOTO OanaHca.|JIP3
KOH/ICHCHPOBAaHHBIX BremHpe cmibl B HMOHHBIX MPOBOAHHUKAX. DpHKIMOHHAS
cpenax MOJICNIb B3aMMOACHUCTBHSI TIOTOKOB. Pa3BUTHE CHII TPEHUS U UX

KOJIMUeCTBEeHHasi oneHka. 3akonsl Owma u  Dapanes
MPUMEHHUTEIBHO K HOHHBIM ITPOBOJIHUKAM.

2. |[JBwxeHHE HOHOB B AOCONIOTHAsT CKOPOCTh JIBIXKCHHS HMOHOB. YJEJbHas ¥|YCTHBIH OMPOC
JIIEKTPUYECKOM IIOJIE. 9KBUBAJICHTHAsSI AJICKTPOIPOBOTHOCTb, YHCIIA MIEpeHOCca HOHOB. |JIP4
OcobeHHOCTH TIepeHoca
HMOHOB B MOHITOJIUMEpaX

3.  |Auddysus B 3akonbl ®uka. Camonuddysust monos. YpasHenue HepHcra-|ycTHbli ompoc,
KOHJICHCHPOBaHHBIX OWHIITeHA. DJIeKTpruIecKas cua nudoysum. |JIPS
cpemax Jnbhy3noHHBIN OTSHITAI.

4. |Onexktpomnddysus u Onextpoauddy3uoHHBIH TlepeHoc B pactBopax  cond.|[JIP6, Tect Nel
TpeJeNbHBIA TOK B YpaBuenne Hepncra-Ilnanka. TepmoanHamuka

MEMOpPaHHBIX CHCTEMax

HEPABHOBCCHBIX ITPOLIECCOB JJIA OIMMCAHUA SIBJICHHUI nepeHoca

B MOHHBIX ITPOBOJHUKAX.

2.3.2 3aHATHSA CEMHHAPCKOI0 THNA (MPaKTHYeCKHe / CeMUHAPCKHE 3aHATHSA /
JabopaTopHbie padoThI)

HaumenoBanue paznena

TemaTuka 3aHATHI/PabOT

dopma TeKymiero

(Tembl) KOHTPOJIS
1. |MHuoroobpasue sBneHuii |Onpenenenne ko3 punueHToB camoandysun B JIP1
nepeHoca B HOHOOOMEHHBIX MEMOpaHax Ha OCHOBAHUU

KOHOACHCHUPOBAHHBIX




cpenax KOHTyKTOMETPHUIECKUX N3MEPEHHI.

2. |/IBmwKeHUE HOHOB B OrnpeneneHre yaeIbHON dIEKTPOITPOBOAHOCTH JIP2
SIEKTPUYECKOM II0JIC. HMOHOOOMEHHBIX MEMOpaH KOHTAKTHBIM METOJIOM B
Oco6eHHOCTH IEPEHOCA  (3aBHCHMOCTH OT IPHPOIBI TIPOTHBOHOHOB.
HMOHOB B HOHITOJIUMEpax

3. |duddysus B Omnpenencuue ko3 duimenra audhy3uu JMEKTPOIUTOB B JIP3
KOHIECHCUPOBAHHBIX PpacTBOpPC C NOMOLIBIO CUCTEMbBI HOHUT—PACTBOP
cpemax

4. |9nextpomuddys3us u W3mepenne mpenenpHOTO TOKa B dJeKTpoMeMOpanHoi|JIP4
TpeIeTbHBIN TOK B cucTeme.
MEMOpPaHHBIX CUCTEMAaX

3amuTa abopaTopHoii pabotsl (JIP), konTponsHas padora (KP).

2.3.3 IIlpumepHasi TeMaTHKa KYpCcOBBIX padoT
Kypcoas pabota He mpeaycMOTpeHa YIECOHBIM TIJIAHOM.

2.4 IlepeyeHb yueOHO-METOAUYECKOT0 O0ecneYeHu sl AJA CAMOCTOATEILHON padoThI
00y4YaKOIIUXCS 10 TUCHHILINHE

[lepeuenp yueOHO-METOIMYECKOTO OOECTIEYCHHUS TUCIUTIINHEI 110

Ne Bun CPC BBITIOJTHEHUIO CAMOCTOSITEIILHOM paboThI
1 | Odopmienue naboparopusix |1. MemOpaHHas 3JeKTpOXUMUS: ydeOHOe mocobue Juis oOydarommuxcs Io
pador OCHOBHBIM 00pa30BaTeNbHBIM IPOrpaMMaM BBICIIETO O0pa30BaHHs YPOBHS

OakajaBpuaT M MarucrTpatrypa 1o HampasieHusiM noarotoBku 04.03.01 wu
04.04.01 / [H. A. Kononenko, O. A. Jlemuna, H. B. Jloza u ap.]; M-Bo
oOpazoBanust U Hayku Poc. ®enepanun, Kybanckuii roc. yH-T. - [2-€ u31.,
ucnp. u gom.]. - KpacHonap: [KyOaHckuil rocyapCTBeHHbBIH YHUBEPCHUTET],
2017.-290 c.

2 | CamocrostensHoe n3yuenne | 1. H.II. T'mycun, H.A. KoHOHeHKO DneKTpomaccorepeHoC B HOHHBIX

TEOPETUICCKOTO MaTepuana | mpoBogHUKaX: YueOHoe mocoome. KpacHomap.: Ky6.I'V, 2014. 87 c.

2. Jamackun B.B., Tlerpuit O.A., Hupmuna I'.A. Dnekrpoxumus: y4eOHOE
nocodue Il CTYACHTOB, OOyYaroUIMXCS [0 HANPABJICHHUIO IOJrOTOBKH
«Xumus». Cno.: Jlans. 2015. — 670 c.

3 IMoxrotoBka k Texkymiemy |1. Meroauueckue peKOMEHIALMM K  OpraHM3allUM  ayAUTOPHOM U

KOHTPOJIIO

BHCAYJUTOPHOW (CaAMOCTOSATEIBHON) pabOThl CTYACHTOB: METOIUYCCKUC
ykazanust / coct. T.II. Cropoxenko, T.b. ITounnox, A.B. becnanos, H.B.
Jlo3za. — KpacHonap: Ky6anckuii roc. yu-T, 2018. - 89 c.

Y4eOHO-MeTOIMYeCKHe MaTepHalibl JUIsl CAMOCTOSITEIbHONW PabOThl OOYyYaroUIUXCS U3
YHCIIa MHBAJIHU/OB U JIMI C OTPAaHUYEHHBIMH BO3MOKHOCTSIMU 310poBbs (OB3) mpenocrasisrorcs
B (hopMax, aJanTHPOBAHHBIX K OTPAHUYCHUSAM UX 3/J0POBbS U BOCIIPUATHUS HH(DOPMAITIH:

JI7st UL ¢ HapyIeHUSIMH 3PSHUS:

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

— B (hopMe IIEKTPOHHOTO JOKYMEHTA,

— B (opme ayamodaiina,

— B TIe4aTHOU opMe Ha si3bike bpaiins.

JUist TAI ¢ HapyIICHUSIMH CITyXa:

— B IIeYaTHOU opme,

— B (popMe 2IEKTPOHHOTO TOKYMEHTA.
Jljig au1 ¢ HapyeHUsIMH OIIOPHO-JBUTATEILHOTO amnmnapara:

— B I1e4aTHOM (opme,

— B (hopMe IIEKTPOHHOTO JOKYMEHTA,

— B (popme ayaunodaiina.

JlaHHBII TIepedeHb MOXET OBITh KOHKPETH3MPOBAH B 3aBUCHUMOCTH OT KOHTHHIEHTA
00yJaromuxcs.



3. O0pa3oBaTe/jibHbIe TEXHOJOIMH, NPHMeEHsieMble NPH OCBOCHHUHM JUCHMILIHHBI
(Moxys)

B xome wu3ydeHus [AUCHUIUIMHBI TNPEAYCMOTPEHO HCIOJIb30BAHHWE TEXHOJIOTMH
npoOJIeMHOTO O0y4YEeHHMS, BBINOJHEHUE CTYACHTaMU JaOOpaTOpPHBIX paboT B MalbIX Tpymmnax,
caMOoCTOsITeNIbHas paboTa CTYICHTOB.

KoMneTeHTHOCTHBII MOAX0J B paMKax MpernoJaBaHus IUCIMIUIMHBI pean3yeTcs B
UCIOJIb30BAaHUM HMHTEPAKTUBHBIX TEXHOJOIMH M AKTUBHBIX METOJOB (IIpOOJEMHAas JIEKIUs,
paboTa B MaJbIX IpyNINax) B COUETAHUU C BHEAYTUTOPHOM paboOTOM.

NHpopmMallMOHHbIE  TEXHOJOIMM, IPUMEHAEMblEe MNP  H3yYEHUH
UCNOJIb30BaHUE  HMH(OPMAIIMOHHBIX  PECypcoB,  TOCTYNHBIX B
TEJIEKOMMYHUKAIIMOHHOU ceTh IHTepHeT.

AnantuBHble 00pa30BaTEbHBIE TEXHOJIOTHH, IPUMEHSEMbIC TIPU U3yUEHUH TUCIUTUTUHBI
— U1 JMIl C OrPaHUYEHHBIMM BO3MOXKHOCTSMHU 3JI0pOBbsl TPEAYCMOTPEHA OpraHU3alus
KOHCYJIbTallU! C UCIIOJIb30BAHUEM JIEKTPOHHOM IOYTHI.

TMCITUTIIIHBL:
nH(pOPMAIIMOHHO-

4. OueHo4HBIC CpeACTBA
MPOMEKYTOYHOM aTTeCTALMHU

AJIsA TEeKYyIero KOHTPOJIsA ycneBaeMoCTH H

OueHo4HBIE cpeacTBAa MNpPEAHA3HAYEHBI IS KOHTPOJIS W OLEHKH O00pa3oBaTeIbHBIX
JOCTIKEHUH 00ydaromuxcs, OCBOMBIIMX IMPOrpaMMy Y4eOHOW AUCHUIITUHBI « DU3HKOXUMHUS
TPAHCTIOPTHBIX MPOIECCOB B KOHICHCUPOBAHHBIX CPEax».

O1eHOUHBIE CPECTBA BKIIOYACT KOHTPOJIbHBIE MaTepHalbl JUIS MPOBEACHUS TeKYIero
KOHTPOJIA B (hopMe BOIMPOCOB JUIsl YCTHOTO OIMpPOCa, TECTOBBIX PabOT, KOHTPOJLHBIX PaboT,
KOHTPOJIBHBIX BOMPOCOB K JTAOOPAaTOPHBIM paboTaM, ¥ MPOME:KYTOUHOIH aTTecTauuu B Gopme
BOITPOCOB K 3a4€Ty U K3aMEHY.

CTpyKTypa OLEHOYHBIX CPEACTB /s TeKylleil i MPOMeKyTOYHOM aTTecTalluu

Kox n HanmeHOBaHuE HaumeHoBaHME OLICHOYHOTO CPENICTBA
Ne PesynbraTel 00yueHns
WHIUKATOpa . IpomexyTounas
n/m (B cootBeTcTBUU C 1. 1.4) Texyuuii KOHTPOIb
(B cootBeTcTBUU C II. 1.4) arTecTanus
UIIK-1.1. BriOupaet | 3Haer ocobennoctu | JlabopaTtopHas paboTa Bormpoc Ha
IKCICPUMCHTANBHBIE W | (PU3UKO-XUMHYCCKHUX JK3ameHe 1-4
pacyeTHO-TEOPETHUECKHE | TPOLECCOB MaccoIlepeHoca
METOBI peuieHus | B KOH/ICHCHPOBAHHBIX
MOCTaBJIECHHON 3a7lauM, | cpeaax
UCIOIB3Ysl  JOCTHXKEHHS | YMeeT sKkcnepuMeHTanbHO | JlaboparopHas pabora -
COBpPEMEHHOM OIpEeIeNUTh
1 XUMHYECKOM HAayKH, W | XapaKTCPUCTHUKH
UCXOJd W3 HUMEIOIIUXCS, | MaccorepeHoca B
MaTepUAITbHBIX, KOH/ICHCHUPOBaHHBIX
UH(POPMAMOHHBIX U | cpenax
BPEMEHHBIX PECYPCOB. Brnaneer ocHOBHBIMU | JlabopaTopHas paboTa Bomnpoc Ha
MMOHSITUSIMH u | Tect JK3aMeHe 5, 6
TEPMUHOJIOTHEN B 00JIACTH
WOHHBIX MPOBOJHUKOB
3Haer ocHOBHBIC | JlabopaTopHas pabora Bormpoc Ha
WIK-1.2.  Wcnomssyer PATOpHAA b P
3aKOHOMEPHOCTH sK3ameHe 3, 4
COBpPEMEHHOE  (DU3HKO-
mepeHoca 3apsijia U MacChl
XUMHYECKOE
B MOHHBIX [TPOBOTHHUKAX.
obopynoBaHue TS
YwMmeer ncrnonk3oBath | JlaboparopHas pabora -
MOy YCHUS u
COBPEMEHHOE (uzmxo-
2 | mHTEpIpeTanun
XUMHYECKOE
JIOCTOBEPHBIX
obopynoBanue TUTSE
pe3yIbTaToOB
WCCIIeIOBaHUs  (QU3UKO-
WCCIIeTOBAHUS B
. XUMHYECKHX  IPOIIECCOB
BBIOpaHHON obnactn
MaccoIlepeHoca B
XUMHH.
KOHJICHCHPOBAaHHBIX




cpenax
Brnageer teopernueckumu | JlabopaTopHas pabora Bormpoc Ha
MpeACTaBICHUSAMU 0 ak3amene 7, 16
MeXaHUu3Max mepeHoca
WOHOB B CHHTETHYECKHX
MOHOOOMEHHHUKAX.
3Haer ocobenHoctu | JlaboparopHas pabota Bormpoc Ha
nepeHoca 3apsiia u maccel | Tect JKk3ameHe 7-9
B KOH/ICHCHPOBAaHHBIX
cpenax.
Ymeer npoBoauTh | JlaboparopHas pabota _
KPUTHYCCKHIA aHamu3
pe3ybTaToB
UIIK-3.1. AHanu3upyeT U | 9KCHEPUMEHTANBHBIX
0000maeT  pe3ynbTaThl | UCCIEAOBAaHUNA  (DU3HMKO-
UHPOPMALMOHHOTO XUMHYECKHX  IPOIIECCOB
MOWCKAa TI0 TEeMaTHKe | IepeHoca B
WCCIIeTIOBAHUS B | KOH/ICHCHPOBAHHBIX
BBEIOpaHHOM obnmacTm | cpenax.
XUMUH. Brnageer cmocobHocThio | JlaGopaTopHas pabora _
00001maTh pE3yNbTATHI
UHPOPMAMOHHOTO
TIOMCKa o
1 dy3HoHHBIM u
IJIEKTPOIIPOBOASIINM
CBOMCTBaM
MOHIIOJIMMEPOB.
3HaeT obmnactu Bonpoc Ha
PUMEHECHUS MOHHBIX JK3aMeHe 1
TIPOBOTHHKOB.
YMeer unTepnpeTHpoBaTh | JlabopaTopHas pabora _
MOy YCHHBIC
SKCIIEPUMEHTAIBHBIC
UIIK-3.2. OrnennBaeT p
pe3yIbTaTHI u
MePCIEKTHBEI
(hopmyMpoBaTH
MPaKTUICCKOTO
3aKJIFOYCHUST U BBIBOJBI C
NPUMCHCHHS PESYIBTATOB | o
HUP wu HHUOKP wu
JIUTEPATYPHBIX JAHHBIX.
NpOJOJDKeHUsT paboT B
Bnageer wHaBbikamu 1o | JlaboparopHas padorta -
JNEKTPOXUMUU WIH
pe3yibTataM
CMEXKHBIX HayKax.
IKCICPUMCHTAITBHBIX
HCCIIEIOBAHUM OII€HUBATh
MIEPCIEKTHBEI
MPaKTUIECKOTO
WCTIOJTb30BaHUS
HMOHOOOMEHHHUKOB.

TunoBble KOHTPOJIbHbIE 32JaHUS MU MHbIE MATePUAJIbI, HEOOX0AMMBIE /IJIS OLlEHKH
3HAHMH, YMEHHUI1, HABBIKOB H (MJIH) ONBITA AeSITeJIbHOCTH, XapaKTePU3yIOIINX 3TANbI
¢dopmMupoBaHus KOMIIETEHIMH B Mpoliecce 0CBOEHHUsI 00Pa30BaTeJIbHOM MPOrpaMMBbl

Bonpocs! k yctTHOMY onpocy o Teme 1 «MHoroodpasue siBjieHHi nepeHoca B
KOH/ICHCHPOBAHHBIX CpeJax»

Kakne moToku MOTyT BO3HHUKATh B MEMOpaHHBIX ccTeMax?

Kak Ha3pIBaloTCsl Impouecchl IepeHoca IMOJ JAECHCTBHEM TIpaJMeHTa KOHLEHTpAaLH
BellecTa?

3. Kakue noToku BbI3bIBAET IPAAUEHT KOHIEHTPAIIMH TaBICHUA?

4. KakoB MeXxaHM3M IIEPEHOCA PACTBOPUTEIIS BO BHEIIHEM IEKTPUUYECKOM I10J1e?

N —



5. B dewm 3akitouaercs yCIOBHUE AIEKTPOHEUTPATIBHOCTH?

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

Kaxk paccuntarh aOCONIOTHYIO CKOPOCTh JIB)KEHUS HOHA?

Kax onpenensiercs yaenbHas 3J1€KTPOIPOBOAHOCTh HOHHBIX IIPOBOJIHUKOB?

Ot xakux (akTOpOB 3aBUCUT yJI€IbHAsI 3JIEKTPOIPOBOIHOCTh HOHHBIX IPOBOIHUKOB?
Kak cBsizanbel Mexay co0oil yaenbHas U SKBUBAJCHTHAS AJIEKTPOIMPOBOJHOCTh MOHHBIX
MPOBOJHUKOB?

5. Kak onpenenuts uncia nepeHoca HOHOB?

bl

Bomnipocel k ycTHOMY onpocy 1o teMe 3 «/[BukeHre HOHOB B 3JIEKTPHYECKOM I10J1e.
Oc00eHHOCTH MepeH0Cca HOHOB B HOHIIOJIMMepPax»

B kakux ycnoBusix BbinoiHsercs 1 3akoH @uka?

Kakne mapamerpsl cBsi3bIBaeT MexIy coooit 2 3akoH Duka?

3. Uro oOmero m B YeM paszIuyue MEXAY >SJICKTPOMPOBOIHOCThI0O M AU( Y3HOHHON
IIPOHUIIAEMOCTBIO?

4. B kakux enuHunax usMmepsercs kodpdunuent quddy3uun?

5. Yro Takoe nudPy3uMOHHBII MOTEHIIHA?

N —

Tect Nel o Teme 4 «aekTpoaudPys3us u npeaeabHbI TOK B MEMOPAHHBIX CHCTEMAaX»

1. [TprunHO¥ BOSHUKHOBEHUSI MIPEACTHLHOTO COCTOSIHUS B DJIIEKTPOMEMOPAHHOM CUCTEME SIBIISICTCS:
PasHbvle YUCa NepeHoca UOHO8 8 pacmeope U Mmemopane
PA3HAsL KOHYEHMPayus pacmeopa no obe CMmopoHvl MeMOpaHyl
2. IlpuunHOW BO3pacTaHUsl TOKA BHIIIE MPEACITBHOTO B AJCKTPOMEMOpPAHHOW CHCTEME
SIBIISIETCSI:
CeNeKMuU8HOCMb MeMOPAHbL
conpomusnenue MmemopaHul
Kamanumudeckoe oeticmsue yHKYUOHANbHBIX 2PYNN
3. Kak wu3MeHsieTcs TpeIeNbHBII TOK C YyBEJIMYEHHEM KOHIIGHTPAIlMd pPacTBOpa B
3JIEKTPOMEMOpPAaHHOU crucTeMe?
yeenuuusaemcs
YMeHbuaemcs
He U3MEHAemcsl
4. Tommmaa 1 Gy3UOHHOTO CIIOS 3aBUCHUT OT:
0OMEHHOU eMKOCMU MeMOPAHbL
2UOPOOUHAMUYECKO20 PeAHCUMA 8 CUCmeMe
memnepamypbul pacmeopa
5. Jlns pacueTa BETUUYHMHBI IPEJEIBHOTO TOKA UCIIONIb3YETCSl ypaBHEHUE:!
Quxa
Ilupca
Hepncma

KoHTposbHbIe BOPOCHI K J1a00PaTOPHBIM padoTam

Jlabopamopnas paboma Nel-2

Kak onpenenuth yaenbHy0 3IeKTPOIPOBOIHOCTE MEMOpPaHBI?

Kakne nuddy3nonHbie XapakTepuCTUKH MeMOpaH Bbl 3HaeTe?

Kaxkue cymecTByroT MeTo bl onpeaeneHus aud y3noHHON TPOHUIIAEMOCTH MeMOpaH?
Kak n3mepstoT yucia nepeHoca HOHOB B pacTBOpe U B MeMOpaHe?

bl e

Jlabopamopnas paboma Ne3-4



1. Yto Takoe KOHIIEHTpAIMOHHAs TOJISIpU3aIis B MeMOpaHHO# cucteme?

2. 3anumute ypaBHeHue [lupca mis npeaensHoro nud@y3noHHOTO TOKA.

3 Uem OTaMYarOTCS MOJSIPU3AMOHHBIE KPUBBIC SJIEKTPOTHON U AJIEKTPOMEMOpaHHOM
CUCTEMBI?

4. Kakwue comnpspkeHHbIe 3G (eKThl KOHIIEHTPAIMOHHOM MOJISPU3AINH TPOSBIISIOTCS B
3NIEKTPOMEMOpaHHOM cucteme?

3a4yeTHO-3K3aMeHANIMOHHbIE MAaTepHAJIbl I TPOMEKYTOYHON  aTTecTaluu
(Ax3amMeH/3a4eT)

1. Cnucoxk 6onpocoe 014 n0020moeKu K 3auemy

Knaccudukammst MeMOpaHHBIX CHCTEM.
OcHoBHble noHATHS. [T0TOK BemecTBa. Y ci0BHE 3IIEKTPOHEUTPAIIBHOCTH.
YpaBHeHHEe MaTepHaIbHOTO OanaHca.
3akonbl Oma u Dapajess IPUMEHUTENBHO K TPOBOJIHUKAM BTOPOTO POJa.
BHemrnue cuiiel B MpOBOAHUKAX BTOPOTO PoOJa.
MHoroo6pasue sBIeHHI epeHoca.
@pUKIIMOHHAs MOJIE]Ib B3AaMMOAECHCTBUS TOTOKOB.
Pa3zBuTHE cul TpEeHUS M UX KOJIMYECTBEHHAS OICHKA.
JIBuKeHHEe HOHOB B JIEKTPUYECKOM II0JI€.
. YenbHas U 9KBUBAJICHTHAS SJIEKTPOIPOBOAHOCTh, YUCIIA TIEPEHOCA HOHOB.
. Muddysus B mpoBogHUKAX BTOPOTO poja. 3akoHbl Duka.
. Camonunddysus nonon. Ypasuenue Heprcra-DitHmreliHa.
. Dnektpuueckas cuwia nuddysun. Auddy3noHHbIN TOTSHIHAT.
. DnexrpoaudHy3noHHBIN IEpEHOC B pacCTBOpPaXxX COJIH.
. YpaBuenue Hepucra-Ilnanka.
. TepmonnHaMuKa HEPaBHOBECHBIX MPOIECCOB [JIsl OIMMCAHUS SBJICHUU TIEpeHoca B
MPOBOJAHHUKAX BTOPOTO poja.

XA B W=
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Kpurtepun oneHuBanus pe3y/ibTaToB 00y4eHUs!

Kputepuu onieHnBanus 1o 3a4ery:

- OIEHKA «3a4YTEeHO»: CTYJICHT BIAJCET TEOPETUUYECKUMH 3HAHUSAMU [0 JAaHHOMY
paszeny, 3HaeT OCHOBHbIE 3aKOHOMEPHOCTH NIEPEHOCa 3apsifia U MacChl B MOHHBIX IIPOBOJHUKAX,
JOMyCKAaeT  HE3HAUYWTENbHBIE  OIMMOKW;  CTYIEHT  yMeeT  NpPaBWIBHO  OOBSICHSTH
SKCIIEPUMEHTANIbHBIE JaHHBIE C TPUMEHEHUEM TEOPETUUECKUX MPEICTaBICHH.

- OLeHKAa «He 3a4TeHO»: MaTepual HE YCBOEH WM YCBOEH YaCTUYHO, CTYACHT
3aTpyJHSETCS B OMMCAHUU SBJICHUI MepeHOoca B MOHHBIX MPOBOJHMKAX, HE MOXKET IPUBECTU
IPUMEPBI, 3aTPYIHSAETCS B UCIIOIb30BAaHUH 0a30BOM TEPMUHOJIOTHH.

OueHouHble CpeAcTBa Uil MHBAJIWAOB U JIMI] C OTPAHUYEHHBIMH BO3MOKHOCTSIMH
3JI0POBbSI BEIOUPAIOTCS C YUETOM MX MHANBUAYAIBHBIX MCUXO()U3MUECKUX OCOOCHHOCTEH.

— Tpu HEOOXOJUMOCTH HWHBAIHMIAM M JIMIAM C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMHU
3JI0POBBS IPEIOCTABIISAETCS IOMOJHUTEIBHOE BPEMsI JUIsl MIOATOTOBKH OTBETAa HA SK3aMEHE;

— IIPU MPOBEICHUU MPOLIETYPhl OLICHUBAHUSI PE3YJIbTATOB 00yUEeHHS MHBAIMJIOB U JIMIL C
OTPAaHUYEHHBIMU BO3MOKHOCTSIMU 370POBbsl MPEyCMATPUBAETCS UCIIOIb30BAHUE TEXHUUECKUX
CPEIICTB, HEOOXOAUMBIX UM B CBSA3H C UX UHJIMBUIYaTbHBIMH OCOOEHHOCTSMU;

— TIpH HEOOXOAUMOCTH JJIsi OOYJAIOIIUXCS C OTPAHMYEHHBIMH BO3MOKHOCTSIMH 370POBbBSI
U UHBaJUIOB IIpOLIEAypa OLIEHWBAHUA pE3ylbTaTOB OOYy4YEHHUS MO JUCIHUILUIMHE MOKET
MIPOBOJIUTHCS B HECKOJIBKO ATAIOB.

[Ipouenypa oueHuBaHusi pe3yabTaTOB OOYUYEHHS] WHBAIUAOB U JIMIl C OTPaHUYEHHBIMU
BO3MOKHOCTSIMUA 3J0POBbSl [0 JUCHUIUIMHE (MOJIYJII0) MpeIycMaTpUBAET MPEAOCTaBICHUE



uapopmarmu B ¢opMax, aJaNTHPOBAHHBIX K OTPAHWYEHUSIM HX 30POBbS M BOCIPHATHS
UHpOpMaLUK:

JI7st UL ¢ HapyIIeHUSIMH 3PSHUS:

— B [1€4aTHOM (hopMe YBEIMYECHHBIM HIPUPTOM,

— B (hopMe PIIEKTPOHHOTO IOKYMEHTA.

JUist a1 ¢ HapyIIEHUSIMH CITyXa:

— B IIeYaTHOU (opme,

— B (popMe 2IEKTPOHHOTO TOKYMEHTA.

JIst UL ¢ HapyIIeHUSIME OTIOPHO-/IBUTATEIIFHOTO amliapara:

— B I1e4aTHOM (opme,

— B (hopMe PIEKTPOHHOTO IOKYMEHTA.

JlaHHBIN TIepeyeHb MOXET OBbIThb KOHKPETH3HPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
oOyyJaronuxcs.

5. IlepeveHb y4eOHOIM JIUTepaTypbl, HHPOPMANMOHHBIX PeCYypPCOB H T€XHOJIOTHil
5.1. YueOHas mureparypa

1. Kononenko H.A., lemuna O.A., Jloza H.B., ®anuna 1U.B., lkupckas C.A.
MemOpaHHas 3JEKTPOXUMUS: yueOHOe mocobue. 2-e u3., ucmp. u nom. Kpacnonap,
Ky6I'Y, 2017. 290 c.

2. Jamackun B.b., [Terpuit O.A., Hupnuna I'.A. Dnexktpoxumus: yaebHOE TocoOre st
CTYJICHTOB, 00YYaIONIMXCS TI0 HAPABJICHUIO TOATOTOBKH «XuMus». Cro.: Jlanp. 2015. —
670 c.

3. I'mycun H.II., Kononenko H.A. DmekTpomacconepeHOC B HOHHBIX MPOBOJHHKAX:
VYuebHoe mocobue. Kpacmomap, KyoI'Y, 2014. 87 c. Mecro xpaHenus kademapa
busnaeckoit xumun Kyol'V.

5.2. llepuoauyeckas gureparypa

1. Ycnexu XUMHU - POCCUMCKHIA HAY4YHBIH KypHaJ, MyOIUKYIOIUI 0030pHbIE CTaThU MO
aKTyaJbHBIM IpOOJIEMaM XUMHH U CMEXKHBIX HayK.

2. DJEeKTpOXMMHS — OJIMH U3 KPYNHEHIIMX POCCHUICKMX HAy4YHBIX JKYpHAJOB,
OTPAKAIOIIUX OCHOBHBIC JOCTHXKEHHMsS B OOJACTH 3JIEKTPOXMMHUH, MyOJUKYIOIINH paloThl,
MOCBSIIEHHBIE aKTyaJIbHBIM BOIPOCAM 3JIEKTPOXUMHUH.

3. MeMOpansl W MeMOpaHHBIC TEXHOJOTUH - POCCHUHCKHI HAYYHBIM IKypHAal,
nyOJIMKYIOIIMKA CTaTbd IO OCHOBHBIM IpOOJIeMaM IOJy4EHHUS M HCCIeNOBaHHUA MeMOpaH H
Pa3BUTHS BOKHEUINIUX HANIPABICHUI MEMOPAHHBIX TEXHOJIOTHH.

4. XKypnan ¢usnyeckod XUMHH — OJUH M3 KPYHNHEHWIIMX POCCHMCKUX HayYHbIX
KYPHAJIOB, OTPa)KAIOUIMX OCHOBHBIC HANpaBJICHUS PA3BUTHUA XUMHHM, ITyOIMKYIOLMHA paboThI,
NOCBALIEHHBIE aKTyaJIbHBIM OOIIMM BOIpPOCaM XUMHH H MpoOJieMaM, BOZHHUKAIOIIUM Ha CTBIKE
Pa3IUYHBIX Pa3eiIOB XMMHUH, a TAK)KE HA TPAHUIIAX XMUMUU U CMEKHBIX C HEHW HayK.

5.3. UnHTepHeT-pecypchbl, B TOM 4YHCJe COBPeMeHHble MNpodeccHOHATbHbIE (a3bl
JAHHBIX U HHGOPMALMOHHBbIE CIIPABOYHbIE CHCTEMbI
JIeKTPOHHO-0u0IMoTeuHbIe cucTeMbl (IBC):
1. DBC «IOPAUT» https://urait.ru/
2. DBC « YHUBEPCUTETCKA I BUBJIMOTEKA OHJIAMH» www.biblioclub.ru
3. OBC «BOOK.ru» https://www.book.ru
4. ObC «ZNANIUM.COM» www.znanium.com
5. OBC «JIAHb» https://e.lanbook.com
IIpodeccuonanbHbie 6a3b1 JAHHBIX:
1. Hayunas snexrponnas 6ubnaunorexa (HOb) http:// www.elibrary.ru/
2. TIomHOTEKCTOBBIE ApXUBBI BEAYILIUX 3alla{HbIX HAYYHBIX XKYpHaJI0B Ha Poccuiickon
miaTdopme HayuHbX xKypHaaoB HOMKOH http://archive.neicon.ru




3. HammoHnanmpHass »mekTpoHHas OuOnwoTeka (JAOCTYynm K DJIEKTPOHHON OMOIHMOTEKE
nmuccepranuii Poccuiickoit rocynapctsennoi 6ubnuorexu (PI'B) https://rusneb.ru/

Pecypcol cB00OOIHOTO 1OCTYyHA:

1. TlomHble TEKCTHI KaHAJICKUX auccepTauuii http://www.nlc-bne.ca/thesescanada/

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

3. HMudopmarnmonnas cuctema "EquHoe okHO qocTymna K 00pazoBaTeabHbIM pecypcam”
http://window.edu.ru/;

4. Enunas kosuekius nudpoBbix o0pa3oBaTenbHBIX pecypcoB http://school-
collection.edu.ru/ .

CoOcTBeHHbBIE JJICKTPOHHBIE 00pa3oBaTe/bHbIe H HH(POPMAaLHOHHBIE pecypChl
KyoI'Y:

1. Cpena MomynbHOTO JUHAMUYECKOTo 0O0yuenus http://moodle.kubsu.ru

2. baza y4eOHBIX MIIaHOB, y4eOHO-METOIMYECKUX KOMIUIEKCOB, IMyOIMKAIUN 1
KoH(pepeHmi http://mschool.kubsu.ru/

3. bubnuortexka nHPOPMAIIMOHHBIX peCcypcoB Kadeapbl HHOOPMAITMOHHBIX
oOpa3oBaTenbHBIX TexHosorui http://mschool.kubsu.ru;

4. DnextpoHHbIi apxuB n1okyMeHTOB KyOI'Y http://docspace.kubsu.ru/

6. MeToauyeckne Yyka3aHusl Jsi O0y4alIMXCS MO OCBOEHUIO JAUCUHMILIMHBI
(MoayJin)

VYcnenHoe HW3y4YeHHE AMCUUIUIMHBL «DHU3UKOXUMHS TPAHCIOPTHBIX MPOIECCOB B
KOHJCHCUPOBAHHBIX Cpefax» TpeOyeT OT CTYJIEHTOB pETYJISIpHOTO TOCEHICHUs JIEKIHH,
BBITIOJIHEHHUSI TECTOBBIX IPOBEPOUYHBIX PAa0OT, BBHIMOJIHEHUS W 3alIUTHl JaOOpaTOpHBIX padoT,
O03HAKOMJICHHSI C OCHOBHOM U JIOMOJTHUTEIBLHON PEKOMEHIYEMOM JIUTEPATyPOU.

I1py NOATOTOBKE K JCKIIMOHHOMY 3aHSATHIO CTY/IEHTaM PEKOMEHIyeTcs:

1) mpocMOTpeTh 3almucu TpPEbIIylield JEKIUH W BOCCTAHOBUTH B MaMATH paHEe
U3Y4YEHHBII MaTepHalL;

2) Gerno MpOCMOTPETh MarepHall MPeICTOoSIEN JEKIUH, C LEIbI0 JTYYIIEero YCBOCHUS
HOBOTO MaTepUaa;

3) camocCTOSTEeNbHO MPOPadOTaTh OTJAEIbHbIE (PPArMEHTHl TEMbI MIPOLLION JIEKIIUU, €CIIU
3TO HEOOXOMMO.

[Ipy KOHCHEKTUPOBAHMHU JIEKIIMOHHOTO MaTepuana CTyIEHTaM HYKHO CTPEMUTHCA
KpaTKo, CXEMaTU4HO, MOCTEIOBATEIbHO M JIOTMYHO (UKCHUPOBATH OCHOBHBIC MOJIOKEHHUS,
BBIBOJIbI, 0000111eHUST U POPMYIUPOBKH, HE MBITASACH 3allMCaTh BECh MPENOAaBaeMblil MaTepHual
JIOCJIOBHO.

[Ipu MOATrOTOBKE K JIaOOPATOPHOMY 3aHSATHIO PEKOMEHIYETCS:

1) BHMMaTeNbHO H3YyYUTh MaTEepHall IMpPEICTOsAlIed pabOThl M COCTaBUTh IUIAH €€
BBITIOJTHEHUS;

2) ynenuTh MOBBIIICHHOE BHUMAHHUE SKCIIEPUMEHTAIBHBIM OCOOEHHOCTSIM IMPENCTOSIICH
paboThl (MCIIOJIb3yeMBIM PEAKTHBAM M 000PYI0BAHHUIO, a TAKIKE TEXHUKE PAOOTHI C HUMH);

BrimonsaTe 5abopaTtopHyto paboTy HEO0O0XOAMMO aKKypaTHO U TIOCIEIOBATENbHO,
OoTpakasi BCE €€ OCHOBHBbIE JTambl B J1a0OpaTOpHOM >KypHaje. [lns ycnemHoN 3amuThl
nabopaTopHOil paboOThl HEOOXOIUMO THIATEIBHO M3YYHUTh JICKIIMOHHBIA M, €CIH 3TO
HE00X0IUMO, TOTIOTHUTEIbHBIA TEOPETUUECKHI MaTepral 1o TeMe padoThl, a TAK)Ke MPaBUIBHO
3aM0JIHUTH JIA0OPAaTOPHBIA JKypHall, C/ENaB BCe HEOOXOIUMBbIE pacyeThl U C(HOPMYIHPOBAB
BBIBO/IBI 110 MPO/IeTIaHHON padoTe.

BrinonHeHue nabopaTopHbIx padboT

JlabopaTopHbie pabOTHI BBITOIHIIOTCS O0YYAIOIIMMHUCS B MabIX Tpynmax (00braHO 2-3
yenoBeka). B Hawanme Kypca MpOBOAMTCS HHCTPYKTaX IO TEXHUKE 0€30MacHOCTH paboTHl B
XUMUYECKOW J1abopaTopud M COCTaBisieTcs TrpaduK BBITOJHEHUS J1IA0OpaTOPHBIX padoT.
Brimosnaenue nabopaTopHOi paboThl BKIIOYAET B Ce0sI CIIEAYIONINE TAllbI:




1) moATOTOBUTEIBHBIN 3Tl (CAMOCTOSITENIbHAS paboTa CTYJEHTOB);

2) TmonmydeHWE JOMyCKa K BBIMOIHEHUIO JKCIEPUMEHTAIBHON YacTH J1abopaTOpPHOM
paboThl (KOHTAKTHAs paboTa ¢ MpernoaaBaTesieM Kax 01U MaJlol TPyIIb);

3) BBINOJHEHHE SKCIEPUMEHTAIBHOW dYacTh J1ab0opaToOpHON pabOTHI MO KOHTPOJIEM
TIpero1aBaTelIs;

4) aHa/M3 TMOJIYYEHHBIX PE3yIbTaTOB, (JOPMYIUPOBKA BHIBOJA M MOATOTOBKA K 3alIUTE
nabopaTopHOM pabOTHI (MOXKET BBIOTHATHCA KaK CaMOCTOsATEIbHAs padoTa CTyJIeHTa JoMa, I
MOJI KOHTPOJIEM TpernoaBaTelisi B TSUCHHE BPEMEHH, BBIJICICHHOTO Ha JTabOpaTopHbIE PabOTHI
WM B XOJI€ MHOW KOHTaKTHOM pabOTHI ¢ MIPENo1aBaTesieM);

5) 3amuTa 1a6opaTOpHO pabOTHI (KOHTAKTHAs padoTa C MperoiaBaTesieM).

[Tocne BBITIOTHEHUST BCEX 3TUX ATAIOB JIAOOpAaTOpHAsi paboTa CUNTACTCS BHITOJIHEHHOH.

IHoaroroBUTEJLHBIN dTAN

[lepen 3ansTHeM oOydarOmMMcs HEOOXOAWMO TOATOTOBUTCS K  BBITIOJHEHHUIO
naboparopHoit paboTel. TeopeTudeckass TMOATOTOBKA HeEOOXoAWMa MJiS  MPOBEACHUS
9KCHEPUMEHTA U JIOJDKHA TPOBOJUTHCS OOYYAIONIMMHUCS B MOPSIKE CAMOCTOSTEILHOW PaOOTHI.
Ee crnenyer HaumHaTh BHUMATEIbHBIM pa30OpOM pYKOBOACTBa K JabopaTopHOil paboTe.
Teoperudeckass TOArOTOBKA 3aBEpIIACTCS IPEIBAPUTEIBHBIM COCTABICHHEM OTYeTa B
71a00paTOPHOM KypHAJIE CO CIEAYIOIINUM MOPSIKOM 3aIuCceit:

HazBanue paboThI.

Lenb paGoTHI.

O6opynoBanue.

Xon paboThl, KOTOPBIH B TOM YHWCIIE€ BKJIIOYAET PUCYHKH, CXEMBbI, TaOJIUIbl, OCHOBHBIC
GopMysBl [UIS ONpENeNIeHUs] BEIUYMH, a TaKKe pacyeTHbie (OPMYJIbl UIsl ONPEACICHUS
HOTPEIIHOCTEN U3MEPSEMBIX BETUUMH.

IMonyyeHue J0NMyCKAa K BHINOJHEHUIO IKCIIEPUMEHTAJIBbHOI YacTH J1a00paTOPHOM
padoThI

[Tpuctynas xk mabopaTopHBIM paboTam, HEOOXOAMMO TOYYUTh Yy JIabopaHTa MPHUOOPHI,
TpeOyeMble il BBINOJHEHHUS paboThl. Pa3zo0parhcsi B Ha3HAUCHUHM MaTEPUAIOB, XUMHUYECKOM
nocyabl, TpuOOPOB U TMPUHAJIEKHOCTEH B COOTBETCTBUU C UX TEXHHUYECKHMMH JIaHHBIMH.
[TomyuuTh AOMYCK K BBIOJHEHUIO JIAOOpaTOpHOU paboThl y mpenoaaBatesis. Jlomyck CTyIeHTHI
MOJy4yaloT B pe3yibTaTe YCTHOTO OIpoca IMpernojaBaTesieM O TMOPSAKE BBITOJIHEHUS
HKCIIEPUMEHTA, NPETyCMOTPEHHOTO TaHHOU JIaO0paTOpHON PabOTOM.

BbinosiHeHHe IKCIIEPUMEHTAJIBHON YacTH J1a00pPaTOPHOM padoThI MO KOHTPOJIEM
npenojaaBartess

3aTemM 00yuaromuecs: BBHITOTHIIOT KCIIEPUMEHTAIBHBIN dTal J1JabopaTOpHOW paldOTHI, B
X07Ie KOTOPOTO 3alMChIBAIOTCS BCE M3MEPEHHBIC BEIMYMHBI C 00S3aTEIbHBIM yKa3aHHUEM HUX
pa3sMepHOCTH B JabopaTopHblil kypHain. He pomyckaercsi HCIOIb30BaHHE YEePHOBUKOB /ISl
3aMMCH IKCNEPUMEHTAIBHBIX JAHHBIX, 3alUCh KAapPaHAAIIOM M MHbIe COCO0bI, Jalolue
BO3MO’KHOCTh KOPPEKTHPOBKH MOJIY4YeHHBIX pe3yJbTaTOB. B ciyuae, eciu B METOANYECKUX
yKa3zaHUsX K JabopaTopHOil pa®oTe mpeUIoKeHbl TaOMMIbl WM IMA0JOH s 3amiCH
9KCIIEPUMEHTAIBHBIX JaHHBIX, TO 3AMOJHSAIOTCS 3TH TaOuuIpl WM mabiaoH. B mHOM cimydae
3aIUCh 3KCIIEPUMEHTAIBHBIX JAaHHBIX JEJAeTCsl CTYyIEHTOM B IIPOU3BOJIBHOM (opme.

[To okOHYaHMU BBIMOJIHEHUS SKCIICPUMEHTA CTYACHTHI JOJDKHBI IPUBECTH CBOE padodee
MECTO B MOPSAZOK M BBIMBITh UCIIONB3YyEMYI0 XUMUYECKyIo nocyay. Ilocie atoro pabouee mecto
CAeTCsl TPEToiaBaTelNi0 WM J1a0OpaHTy M B JIAOOPAaTOPHBIM JKypHall CTYJEHTa CTaBHTCS
OTMETKA O BBINIOJHEHUU SKCIEPUMEHTANIBHON 4YacTu JabopaTOpHON paboThl ¢ 00s3aTeNbHBIM
yKa3aHHEM JaThl €€ BHITTOJTHEHHUS.

AHAaJIU3 NOJIyYeHHBIX Pe3y/1bTaTOB U (pOPMY.THPOBKA BHIBO/I0B



MoskeT BBIIOJTHATHCS KaK CaMOCTOsSTeIbHasl paboTa CTyAeHTa oMa, UIH MO0 KOHTPOJIEM
IpernoaaBaTeliss B TCUCHHE BPEMEHH, BBIICJICHHOTO Ha J1abopaTopHble paboThl WIIM B X0/1¢ UHON
KOHTaKTHOW paboThl ¢ mpenonaBareneM. CTyAE€HTHI TOJIKHBI BBIMOJIHUTH BCE HEOOXOIUMbIE
pacdeThl COTJIACHO METOJUYECKUM YyKa3aHUSM K BBINIOJHEHHIO JabopaTopHbIX pabor. B
71a00paTOPHOM JKypHaje MPUBOIATCS BCE HEOOXOTUMBIE PAacUeThl C YKa3aHHWEM pa3MepHOCTEH
MOJyYEeHHBIX BEJIMYWH, a TaKke BCe IpauKd W PUCYHKH B COOTBETCTBUU C TpeOOBaHUS
71a00paTOPHOTO MPAKTUKYMa.

B cnygae, ecnu B xone nabopaTOpHON pabOTHI MMEET MECTO MPOTEKaHWE XUMUYECKUX
peakuuii, Bce OHM JAOJDKHBI OBITH 3amucaHbl B JTAOOPATOPHOM JKypHaje B MOJEKYJSIPHOM,
MOJTHOM HOHHOM U COKPAIIICHHOM MOHHOM BUJIC.

Jlanee Ha OCHOBaHMHM TOJIYYEHHBIX PE3yJIbTaTOB CTYACHTHI TOJKHBI CHOPMYIUPOBATH U
3ammMcarh BBIBOJI, KOTOPBIN JOJDKEH OBITh COTJIACOBAH C 3asBJICHHBIMH LETSIMU H/WIW 3aa9aMu
nabopaTopHoi paboThl. BbIBOA MOWKEH coAepkaThb HEOOXOIMMYIO  KOJIMYECTBEHHYIO
UH(OPMAIIHIO.

[Ipu moaroTroBke K 3amuTe Ja0OPAaTOPHOW pabOThl HEOOXOJUMO OTBETHTH Ha
MPEJIOKEHHBIE KOHTPOJIBHBIE BOMPOCHI, KOTOPBIE HMMEIOTCS TOCHe KaKIoi IabopaTopHOU
pabotel. Ocoboe BHMMaHUE B XOJI€ TEOPETHYECKON MOATOTOBKH JOJDKHO OBITH OOpalieHo Ha
NOHUMaHHE (PU3UUECKOM CYIIHOCTH HM3Y4YaeMbIX IpOLECcCOB. JIJsi CaMOKOHTpOJI B KaxJIOH
paboTe mpuBeneHBl KOHTPOJIbHBIE BOIMPOCHI, HA KOTOphle oOydaroluiics o0si3aH JaTh YETKUE,
MPABUIILHBIE OTBETHI.

3amura 1a00paTOpHO padboThI

3amura 1a00paTOPHBIX PadOT MPOUCXOAUT B BUE COOECEIOBAHMUS C MPEOIaBaTEIeM 110
nabopaTopHOH paboTe ¢ 00s13aTeIbHON MPOBEPKOM MperoaBaresieM JIabopaTOPHOTO KypHaIa
cryaeHra. Jns ycmnemHoil 3ammThl J1a0opaTopHOM pabOThl CTYNEHT JOJDKEH NpPEJOCTaBHTH
71a00paTOPHBIN KypHai, O(GOPMIIEHHBIH B COOTBETCTBUH C YCTAHOBJIEHHBIMH TPEOOBAHUSIMU,
BKJIIOYAsi HAJTMYME OTMETKU O BBIMOJIHEHUH 3KCIIEPUMEHTAIbHONM YyacT paboTsl. B xone ycTHOM
Oecenpl ¢ IpernojaBaTesieM CTYAEHT JOJDKEH IPOJEMOHCTPUPOBATh 3HAHME LieNed M 3anad
BBITIOJIHEHHOM Pa0OThI, 3aKOHOB, KOTOpPHIE JIe)KaT B OCHOBE HAONIOAEMBIX B XOJ€ pabOTHI
SBJICHUH, NPOJEMOHCTPUPOBATh YMEHHE aHAIU3UPOBATh MOJYUYEHHYI0 MHGOPMALMIO U JeNaTh
Ha ee OCHOBE BBIBOJBI. B 3TOM cityuae B 1aOOpaTOpHOM KypHaJile Ha COOTBETCTBYIOIIEH padoTe
CTABUTCS NTOMETKA «3a4TE€HO», POCIHCH MPENOAABaTENs, MPUHSBILETO paboTy, U JaTa 3allUThI
paboter. [locie sToro nmabopatopHas paboTa cuuTaeTcs BBIOJHEHHOW. [lomyckaercs 3amuTa
71a00paTOPHBIX paObOT MHAMBHYATIBHO WM B COCTAaBE MAJbIX TPYII 00YYaIOLUIUXCs, COBMECTHO
BBINOJIHSABIINX JIaHHYIO Pa0oTy.

CamocrosiTennpHass paboTa HapsAIy C ayIUTOPHOM TPEACTABISICT OAHY W3 BaKHEUIINX
¢dopm yueGHOTO mporiecca. CamocTosTeNnbHAs paboTa — 3TO MJIaHUpyeMas paboTa CTyIEHTOB,
BBINOJIHSAEMAs] MO 3aJaHUI0 M IIPU METOAMYECKOM PYKOBOJCTBE IpernojaBatelis, HO 0e3 ero
HerocpeacTBeHHoro ywactusi. CamocrosiTenbHass paboTa MpenHa3HaueHAa HE TOJIBKO  JUIS
OBJIa/ICHUS NIPECTABICHHOM TUCIMIUIMHOM, HO U 171 (POPMUPOBAHMS HABBIKOB pabOThI BOOOIIE,
B y4eOHOMW, Hay4yHOW, MpOo(ecCHOHANBHON IESITeNbHOCTH, CIIOCOOHOCTH NMPUHUMATh Ha ceds
OTBETCTBEHHOCTb, CAMOCTOSITEJILHO PEIIaTh BO3HUKAIONIUE MPOOJIEMbl, HAXOAUTh MPaBUIIbHBIE
peIIeHus U T.JI.

B ocBoeHMn IuCHMIIMHBI MHBAIWAAMU W JIMLIAMH C OTPAaHUYEHHBIMH BO3MOXKHOCTSMU
3I0pOBBsI OOJIBIIOE 3HAYEHHWE HMMEET WHIMBHIyalibHas ydeOHas pabora (KOHCYJIbTALUH) —
JIONOJIHUTEIBHOE pa3bsiICHEHNE Y4eOHOro MaTepHaia.

WuavBuyanbHble KOHCYJNBTAlMM 10 MPEIMETY SBIAIOTCS BAXKHBIM  (DaKTOPOM,
CHOCOOCTBYIOUIMM MHAMBUAYAIN3alUU OOY4YEHUS U YCTAHOBJIEHUIO BOCIIUTATEIBHOTO KOHTAKTA
MEXIy IMpernojaBaTelieM U OOy4arollMMCS HWHBAJIUAOM MM JIMLIOM C OTPaHUYCHHBIMH
BO3MOXHOCTSIMH 3/I0POBBSL.

7. MaTtepuabHO-TEXHHYECKOe o0ecneyenne no JUCHuIInHe (MOAYJI10)

HaumenoBanue CIICHAJIBHBIX | OCHaIIICHHOCTL CIICaJIbHbBIX | HepequL JIMIOCH3MOHHOI'O




HOMGIIICHI/Iﬁ HOMGHICHI/Iﬁ MporpaMMHOro obecneueHus

VYuebuble ayIUTOpUU st | MeGenb: yueOHast MmeOelb Microsoft Windows;
NIPOBEJCHUS 3aHATHH JeKuoHHOro | TexHuueckue cpencrsa odyuenus: | Microsoft Office
THIA 9KpaH, NPOEKTOP, KOMIBIOTEP
VYuebubie ayIUTOpUU st | MeGenb: yueOHast MmeOelb Microsoft Windows;
MIPOBECHUS TPYIIIOBBIX n | Texunueckue cpeactBa odyuenust: | Microsoft Office
WHIVBHUIYAIBHBIX KOHCYJBTAlMH, | 3KpaH, IPOEKTOP, KOMIIBIOTED
TEKYIIETO KOHTPOJIS n
MIPOMEXKYTOYHOM aTTeCTAIU
Y4eOHbie ayIUTOPUHN st | MeGenb: yaeOHas Mmebenn Microsoft Windows;
IpoBelieHusT 1abopaTtopHbIX pabor | Texrmueckue cpenacTBa oOyuenus: | Microsoft Office
(aym. 345C) MIEPEHOCHOE MYJIbTHMEIUHHOE

obopynoBaHne (HOYTOYK,

MIPOEKTOD).

ObopynoBanue:

CHeLaIn3upoBaHHas

nabopatopHas  MeOenb  (CTOJIBL,
CTyJbs, MWKAa(bl I PEaKTHBOB M
o0opyoBaHus, BBITSDKHBIC
mKkabl), CpEACTBA  HOXKapHOU
0e30MaCHOCTH W OKa3aHUs MepBOi
MEJIULMHCKOM TIOMOIIIH,
XUMHAYeCKas mocyna u
00opyoBaHNE, CYMIMIBHBIA mIKag,
Bechl JTabopaTopHble — 1 mT, BECH
aHATUTHYECKHe — 2 IIT, TepMOCTaT
BO3AYyIIHBIA — | T, noHomep-pH-
MeTp — 3 IIT, MENIaJKK MarHUTHbIE
— 3 mwr., W3MEpHUTEeIb MMMHTAHCA

E7-21 — 4 mT, HWCTOYHUK TOKA
umnynscHelit  B5-50 — 3 i,
KOHAYKTOMETP - 1 T,
MYJIBTHMETPEI YHUBEpCaIbHBIE

HACTOJNBHBIE — 5 IIT; TIOTEHIIHOCTAT
AUTOLAB PGSTAT302; IIK-3
IIT., XUMHYIECKUE PEAKTHUBBI.

Jns  caMmocTosTeNnbHOW — paOOThl  OOYyYalOUIMXCS — HPEAYCMOTPEHBI  MMOMELICHHUS,
YKOMITICKTOBaHHBIC CIIEIIHATN3UPOBAHHON MEOEIhI0, OCHAIIICHHBIE KOMITBIOTEPHOW TEXHUKOW C
BO3MOXXHOCTBIO TMOJKITIOUCHUS K ceTu «VHTepHeT» U o0ecredeHrneM OCTyINa B DJICKTPOHHYIO
nH(})OPMaMOHHO-00Pa30BaTENBHYIO CPETy YHHBEPCUTETA.

HaumeHnoBaHue moMemIeHUH Jis OcCHaIICHHOCTh TOMEIICHUI JUIst [lepeucHb THUIICH3UOHHOTO
CaMOCTOSITEILHOH pabOThI CaMOCTOATENBHON pabOTHI MPOrPaMMHOTO OOeCTICUSHUS
o0yJaromuxcs o0yJarommxcs

[Tomenienne s camocTosiTenbHOM | Mebens: yaeOHas Mebens Microsoft Windows;

paboTel oOywaromixcs (anTansHbIl | Kommiekt — cnenmammsupoBanHO# | Microsoft Office

3an HaygHolt 6nbmmoTekn) MeOeNr: KOMIIBIOTEPHBIE CTOJIBI
ObopynoBanue: KOMITBIOTEepHAS
TEXHHKa C MHOAKIIOYEHHEM K
MH(OPMaLMOHHO-
KOMMYHUKAIIHOHHOH ceTH

«/HTCpHET» W JOCTyIOM B
JJNIEKTPOHHYI0  MH()OPMAIMOHHO-
00pa30BaTEeIBHYIO cpeny
00pa30BaTeNPHON  OpraHH3alluy,
BeO-KaMepbl, KOMMYHHKAI[HOHHOE
obopynoBanne, obecrneunBaromee
JOCTyI K cetu HHTEPHET
(mpoBoiHOE COCIMHEHNE u
OecrpoBOHOE  COCJUHEHHE MO
texHonoruu Wi-Fi)

IMomenieHue aisi caMOCTOsTENIbHON | Mebenb: yueOHas MeOeb Microsoft Windows;




pabotsl o0y4atomuxcs (400c, 401c,
431c, 329¢)

Kommnekr  crnenuanu3upoBaHHOM
MeOeI: KOMITBIOTEPHBIE CTOJIBI

O6opynoBanue: KOMITBIOTEPHAs
TEXHHMKa C MOAKIIOYEHHEM K
MH(OpPMaLMOHHO-

KOMMYHUKaIIMOHHOHN
«/HTEpHET» W [OCTyIOM B
IEKTPOHHYI0  MH(OpManMOHHO-
00pa3oBaTeNBHYIO cpeny
00pa3oBaTeNbHOM  OpraHU3aluy,
BeO-KaMepbl, KOMMYHHKAI[HOHHOE
obopynoBanne, obecreynBaromiee
JOCTYyn K  CETH  HHTEpHET
(mpoBoaHOE COEUHEHUE u
OecrpoBOJHOE  COEJUHEHHE IO
texHonoruu Wi-Fi)

CECTH

Microsoft Office




