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1 Henu n 3a1a4u U3y4YeHUs1 TUCHUILJIMHBI (MOLYJIs1)
1.1 Ilesib 0CBOEHUS JUCHUTIIMHBI

Llens ocBoeHHUS AUCUUIUIMHBI «VIOHMKA TBEpAOrO Tela» COCTOUT B (DOPMUPOBAHHH Y
CTYJEHTOB 3HAHUH MO CTPYKTYpPE MOHHBIX MPOBOJHUKOB, UX (DU3MKO-XMMHUYECKUM CBOWCTBAM,
KWHETHKE HOHHOTO 0OMEHAa M MacCONEepEeHOCY B MOHHBIX MPOBOJHUKAX.

1.2 3agauu AMCHUIJINHDL:

- ¢(hopMHUPOBATh y CTYACHTOB 3HAHUS O CTPYKType M (PU3NKO-XUMHUECKUM CBOMCTBAM MOHHBIX
IIPOBOJIHUKOB,

- chopMupoBaTh 3HAHUS O MpoIleccax MEpeHoca 3apsaaa U Macchl B pacTBOPaxX 3JIEKTPOIIUTOB U
HOHIIOJIUMEpaX;

- 00ecrneyuTh yCBOGHHE TEOPETUUYECKUX OCHOB M 3aKOHOMEPHOCTEW 3JIEKTPOMACCONEpPEeHOCca B
MOHHBIX IIPOBOJHUKAX;

- pa3BUTh yYMEHHUS 1O  HCIHOJIb30BAaHUIO  TMOJYYCHHBIX 3HAHUM  JUIsI  ONHUCAHUA
JJIEKTPOMACCONEPEHOCa B PA3IUYHBIX YCTPOMCTBAX: XHMMHMYECKMX HMCTOYHHKAX TOKAa H
AIEKTPOJIU3Epax;

- copMHUpOBaTH y CTYACHTOB HAaBBIKM CaMOCTOSITENILHON aHATUTHYECKOH W HAy4YHO-
HCCJIEI0BATEIbCKOM pabOTHI.

1.3 MecTo aucuuminHbl (MOAYJisl) B CTPYKTYpe 00pa3oBaTeibHO NPOrpaMMbl

Hucuunnuaa «oHMKa TBEpAOro Tema» SBISETCS JUCHUIUIMHON 1O  BBIOOPY
BapuaTuBHOW yacTu broka 1 "Jlucumrumasl (Momymm)" ydeOHOTO TuTaHa, (GopMuUpyeMoun
y4acTHUKAaMU 00pa3oBaTENbHBIX OTHOIIEHUH. M3yuenne qucuunauael «loHHKa TBEpIOTO Tea
JOJKHO TPEAIIECTBOBaTh M3YUEHHUIO TaKUX JUCHUIUIMH, Kak «COBpEMEHHBbIE METObl
UCCJICIOBAHMS B DJIEKTPOXUMUU». [Ipy OCBOCHMM JaHHOW AMCIUIUIMHBI CTYACHTHI JIOKHBI
UMETh 3HAHUA MO (PU3MUECKONM XUMHHM U DJIEKTPOXMMHUHU, YMEHHE paboTaTh C XUMHYECKON
MOCY/IOl W peakTHBaMU. B pamkax MaHHOW IUCIUIUIMHBI y CTYACHTOB (DOPMHUPYIOT 3HAHHS,
YMEHMsSI U HaBBIKH, KOTOpble oOecnedar (OpMHUpOBaHHE KOMIETCHLMH, HEOOXOAMMBIX JUIs
YCIICIIHOM HayYHO-MCCIIe10BaTEIbCKONW PabOThl B BEIOPAHHOW 001aCTH XUMHH.

1.4 IlepedyeHb NMJIAHMPYEMBIX Pe3yJbTATOB O0y4YeHHsl IO AMCHMILIMHE (MOIYJIO),
COOTHECEHHBIX ¢ IJIAHUPYEMbIMHU Pe3y/1bTaTaMH OCBOCHHS 00pa30BaTe/IbHON NPOrpaMMblI

W3yuenne naHHOM y4eOHOM JUCHMIUIMHBI ¢dbopmupoBanue |y

00yJaronuXxcs CIeAYIOINX KOMITETCHITUN:

HaNpaBJICHO Ha

Kon n HanMeHoBaHMe HHIUKATOpa

Pe3ynbraThl 00y4eHus IO TUCIUIIIIHE

MK-1. Cnoco6eH miaHupoBaTh padoTy M

Bblﬁl/lpaTb alCKBaTHbI€ METO/bl peIICeHUA HAYYHO-

HCCIeA0BaATECJIbCKHUX 32124 B BblﬁpaHHOﬁ 00J1aCTH XHMHH WJIH CMEKHBIX HAayK

WIIK-1.1. BeiOupaer SKCHEpUMEHTAJbHBIC U
pacueTHO-TEOPETHUYECKHE METOJbl  PELIeHUs
MOCTaBJICHHOH 3a/1auM, UCIOJIb3Ysl JOCTHKECHUS
COBPEMEHHOM XUMHUECKON HAyKHU, U UCXOIS U3
UMEIOIUXCH, MaTepUANIbHBIX,
MH()OPMALMOHHBIX U BPEMEHHBIX PECYPCOB.

3HaeT OCHOBHBIC (PM3UKO-XHMUYECKHE CBOWCTBA MOHHBIX
MPOBOJHUKOB M 3aKOHOMEPHOCTH KHUHETHKH HOHHOTO
obMeHa.

YMeeT  IKCIEPUMEHTAIBHO  ONpeleiuTh  (DU3UKO-
XUMHUUYECKHE CBONCTBA HOHHBIX MPOBOIHUKOB M CKOPOCTh
HMOHHOr0 0OMeHa.

Bnaz(eeT OCHOBHBIMHU IIOHATUAMHU U TepMI/IHOHOFI/Ieﬁ B
00J1aCTH HOHUKHU TBCPAOTO TEJia.

UIIK-1.2. Hcnone3yer coBpeMeHHOE (PHU3UKO-
XAMHYECKOe 00OpYyNOBaHUE IS TONYUEHHUS
MHTEPIPETANH  TOCTOBEPHBIX  PE3yIHTATOB
WCCIIeIOBaHMsI B BRIOPaHHOM 00JIaCTH XUMUH.

3HaeT OCHOBHBIC 3aKOHOMEPHOCTU MNEPEHOCa 3apsiaa U
MACChl B MOHHBIX ITPOBOAHUKAX.

YMeeT HCIoNIp30BaTh COBPEMEHHOE (DH3UKO-XUMHUYECKOE
obopymoBaHWE UIS  HWCCIENOBAHMSA  TPAHCIIOPTHBIX
CBOWCTB MOHIIOJIUMEPOB.




KOIL 1 HAaUMCHOBAaHUEC MHAUKATOpA Pe3yJ’ILTaTLI O6y‘leHI/I$I 10 AUCLUILIINHE

Bnaneer TEOPETHYCCKUMU MIPEACTABICHUSIMU 0
MEXaHu3MaxX I[EPEeHOCAa HOHOB B  CHHTCTHYCCKHX
HMOHOOOMEHHUKAX.

IIK-3. Crioco0eH Ha OCHOBe KPUTHYECKOro aHajau3a pe3yiabTaToB HUP oneHuBaThH mepcneKTHBBLI UX
NMPAKTHYECKOr0 MPHMeHEeHNsI H NPOI0JIKeHNUsI padoT B 3JeKTPOXHMHH WM CMEKHBIX HAYKaX

WIIK-3.1.  Asvammsupyer u  006o0maer | 3HaeT 0cCOOCHHOCTH TEpEeHOCca 3apsa U MacChl B MOHHBIX
pe3ynbTathl MH(GOPMALMOHHOTO IOMCKA 110 | IPOBOJHHKAX.

TEMATHKE UCCIIEI0BAHHA B BEIOPaHHOM 00/acTH | YMeer NpOBOAUTH KPUTHYCCKUN aHAlIW3 pPe3yJbTaToB
XHMUH. OKCIIEPUMEHTAILHBIX ~ HMCCIICAOBAHUA  CTPYKTYpbl U
JICKTPOTPAHCIIOPTHBIX XapaKTEPUCTUK HOHIIOJIMMEPOB.
Bnaneer CIIOCOOHOCTBIO 00001aTs pe3yabTaThbl
nHpopManMOHHOrO ToOUCKa 1O JIU((PY3HOHHBIM U
3JIEKTPOIIPOBOJISIIIMM CBOHCTBAM HOHOOOMEHHHUKOB.

HIIK-3.2. OneHuBaeT MIePCTIEKTUBHI | 3HAET 00JACTH MPUMEHEHHS HOHHBIX TIPOBOJHUKOB.

MIPAKTUIECKOTO MpuMeHeHus pe3ynbrtatoB HUP | Vmeer HAHTEPIPETUPOBATH I10JIy4E€HHbIE
u HHUOKP wu mnpojomxeHuss pabOT B | JKCIEPUMEHTAIbHBIE pE3yibTaThl M (HOPMYIMPOBATH
SIEKTPOXMMUH WM CMEKHBIX HayKax. 3aKJIIOYEHHS! M BBIBOJBI C  HCIIOJIE30BaHHEM

JIATCPATYPHBIX TaHHBIX.

Brnaneer HaBeIKaMu 10 pe3yibTaTaM 3KCICPUMECHTAIBHBIX
I/ICCJ'ICIIOBaHI/Iﬁ OIICHUBATh MCPCHEKTUBBI ITPAKTUYICCKOTO
HCIOJIb30BAHUSA NMOHIIOJIMMCEPOB.

Pesynprartel 00ydeHHsS] TIO AMCHMILIAHE JAOCTUTAIOTCS B paMKax OCYIIECTBICHUS BCEX
BUJIOB KOHTaKTHOM U CaMOCTOSATENbHOW paboThl OOydYalomUXCS B COOTBETCTBHH C
YTBEPKJACHHBIM Y4EOHBIM TLIAHOM.

WuaukaTtopsl  TOCTHXKEHUS  KOMIIETEHIIMM  CUMTAlOTCS  COPMUPOBAHHBIMU  IPH
JOCTHKEHUH COOTBETCTBYIOIINX UM PE3yJIbTaTOB OOYUCHUS.

2. CTpyKTYypa U cofepKaHue JUCHUILITHHBI

2.1 PacnipeaesieHre TPYA0EMKOCTH AUCHHMILIMHBI IO BHAaM padoT
OO6mrast TpyA0€MKOCTh JAUCIUIUIMHBI COCTAaBIsET 4 3a4eTHBIX eauHuIlsl (144 dvaca), ux
pacrpeneneHue 1o BujiaM padboT MpeICcTaBlIeHo B Tabuie

Bun yae6Ho# paboTh Bcero CemecTpsl
4acoB (gacel)

KonTakTHas pabora, B TOM 4Yncie:

AyauTOopHBIe 3aHATHS (BCEro): 68 68
3aHATHS JCKIMOHHOIO TUIIA 32 32
J1a00paTOpHBIE 3aHATHS 36 36

MPAaKTUYCCKUC 3aHATUA - -

CCMMHAPCKUC 3aHATUS - -

WMunas koHTaKTHasi pabdora:

Konrpoiss camocrosirensHoli pabotsl (KCP)

[Ipomexyrounas arrecrauus (MKP) 0,2 0,2
CamocrosiTesibHasi padoTa, B TOM YHCJIE: 75,8 75,8
Odopmienne 1abopaTopHbIX padboT 25 25
CaMocCTOsITeNIbHOE N3yUeHHE TEOPETUYECKOTr0 MaTepuaa 25 25
IToAroToBKa K TEKYLIEMY KOHTPOJIIO 25,8 25,8
KonTpoas:
[ToaroroBka K 3K3aMeHy - -
O0mas TpyA0eMKOCTh vac. 144 144
B TOM YHCJIe KOHTAKTHasI 68.2 68.2
padora
3a4. e 4 4

2.2 ConepxxaHue QM CHUIITIHHBI



Pacrnipenenennie BU10B yueOHOM pabOThI U UX TPYIOEMKOCTH IO pa3jieiaM JUCIUIINHBI.

Paznensl (TeMbl) AUCHUIUIMHEL, H3ydaeMble B 1 cemectpe (ouHast hopma 0OydeHus)

KoanuectBo yacos
AynutopHas precayur
pabora oprai
Ne HauMeHOBaHKE pa3ienos (Tem) pabota
Bcero
JI 113 JIP CPC
) CtpykTypa 1 PU3UKO-XUMUIECKHIE CBOMCTBA HOHHBIX 30 | 4 ) 6 20
' npoBoAHMKOB. KiHeTHKa MHOHHOTO 0OMEHa
5 MHoroo6pasue sSBJIeHN TTepeHOCca B HOHHBIX 20 | 4 ) 6 10
MIPOBOJHUKAX
3. JIBrb>KeHUE HOHOB B JIEKTpUyeckoMm moJie. [lepenoc 29 g ) 6 5
3apsia B pacTBOPAax IEKTPOIUTOB U HOHIIOJIMMEPAX
Juddy3ust B HOHHBIX TPOBOTHUKAX.
4. |Dnextpomudy3us U npeneabHbI TOK B MEMOPaHHBIX | 35 8 - 12 15
CUCTEMAX
TeopeTnueckoe onrcaHue IEKTPOMACCONEPEHOCA B
5. |HOHHBIX IPOBOJHHKAX. [IpumeneHrne HOHIOJIMMEPOB B 298| 8 ) 6 15.8
Pa3JUYHBIX YCTPOUCTBAX: XUMUYECKUX UCTOUHUKAX
TOKa U JIEKTPOIU3EPaAX
HUTOI'O no pazderam oucyuniutivl 143,8| 32 - 36 75,8
Kontposs camocrosrensHoii pabotel (KCP)
ITpomexxyrounas arrecranus (MKP) 0,2
HOZ{I‘OTOBKa K TCKYHIEMY KOHTPOJIIO -
O0mas TpyA0EeMKOCTh 110 TUCIHUILIHHE 144
[Tpumeuanue: JI — nexmuu, [13 — mpaktudeckue 3aHsaTus / cemuHapbl, JIP — maGoparopHbie

3ansaTusi, CPC — camocTosiTensHas paboTa CTyJeHTa

2.3 Coaep:xanue pa3esioB (TeM) IHCHUATIIAHbBI

2.3.1 3aHATHA JEeKIIUOHHOI0 THIIA

HaumenoBanue pasnena

®dopma TeKyIero

Ne (tembi) Coneprkanue pazjena (Tembl) KOHTDOI
1. |Crpykrypa u ¢pusuko- CTpyKTypa HOHIIOJIUMEPOB M METOAbl €€ HCCIICJOBAHMUS. |[YCTHBIN OMPOC
XHMHYECKHE CBOMCTBA OU3NKO-XMMUYECKHUE  CBOMCTBA  HMOHHBIX  NpoBogHUKOB|JIP1, JIP2
HMOHHBIX MPOBOJHUKOB OCHOBHBIC 3aKOHOMEPHOCTH TPOTEKAHHWS HMOHHOTO OOMEHa.
Kunetuka nonHoro MexaHu3M HOHHOTO oOOMeHa. JluMuTHpyromas Ccraius.
obOMeHa OKCTIepUMEHTAILHBIE METOJbl M3y4eHUs KWHETUKW HOHHOTO

obmena. OCHOBHBIE TEOPHH KMHETUKH HOHHOTO OOMEHA.

2. |MHoroo0Opasue siBneHuii |OCHOBHBIE TTOHSTHSL. ITotox  BemiecTBa. YcoBue|yCTHBIN OMpoc
IepeHoca B MOHHBIX AIEKTPOHEHUTPATBHOCTH. Y paBHEHUE MaTepHalibHOTO OanmaHca.|JIP3
MIPOBOTHUKAX BremHue cuiasl B HMOHHBIX TMPOBOJHUKAX. DPHUKIIMOHHAS

MOJIeNTb B3aUMOJICHCTBUS MTOTOKOB. Pa3BuTHe CHIT TpEHUS B UX
KOJIMYeCTBEeHHasi oneHka. 3akonsl Owma u  Dapanes
[PUMEHHUTEIBHO K HOHHBIM IPOBOAHUKAM.

3. |/[BmwKeHHE HOHOB B AOCONIOTHAsT CKOPOCTh JIBIXKCHHS HMOHOB. YJEJbHAs ¥|YCTHBIH OMPOC
AIEKTPUYECKOM II0JIE. SKBHUBAJIICHTHAS 3JIEKTPONIPOBOJIHOCTD, YHCIIA IIepeHoca HOHOB. |JIP4
Ilepenoc 3apsina B
pacTBOpax 3JIEKTPOJIUTOB
Y MOHIIOJIMMEpax

4. |Auddysns B HOHHBIX 3akonbl ®uka. Camonuddysust nonos. Ypasuenue HepHcra-|ycTHbI ompoc,

MIPOBOTHUKAX.
Onexrpoauddy3us u
NIpeJeNbHBIA TOK B

chia nuddysun.
Onextpoaud G y3noHHBIH

OWHIITeHA. DnexTpudeckast
Jnddy3nonnbii MOTECHITAAIL.
[EPEeHOC B PACTBOPAX COJIH.

JIP5




MeM6paHHLIX CUCTCMax

TeopeTtuueckoe
OMnHCaHHe
aJIeKTpOMacconepeHoca B
HOHHBIX POBOJHUKAX.
IIpumenenue
HOHIIOJINMEPOB B
Pa3IMYHBIX YCTPOHCTBAX:
XAMHUYECKUX HCTOYHHKAX
TOKA M DJIEKTPOJIN3EPAX

YpaBuenne Hepncra-Ilnanka. TepmoauHamuka
HEPaBHOBECHBIX IMPOLIECCOB JJIsl ONMUCAHUS SIBJICHUI mepeHoca
B HOHHBIX NPOBOJHUKAX. TBepIONOIMMEpHbIE XUMHUYECKUE
HCTOYHMKA TOKa C  IPOTOHOOOMEHHOHW  MeMOpaHOiA.
MemOpaHHBIE 3JICKTPOJIU3EPBl JUIsl IOJNYyYCHHS XJopa W
LIEJIOUH, BOAOPOJA U KHCIOPOa.

JIP6, Tect Nel

2.3.2 3aHATHSA CEMHHAPCKOI0 THIA (MPaKTHYecKHe / CeMMHAPCKHeE 3aHATHS /
JabopaTopHblie padoThl)

No HaumenoBanwue pasnena Tematuka sanaTHil/paboT ®dopma Tekymiero
(Tembl) KOHTpOJIA
1. |Crpykrypa u pu3nuKo- W3ydenne pacnpenesenus mop mo paanycam B uonnonumepax |JIP1, JIP2
XHUMHYecKHe cBoiicTBa  |Ompenenenne (U3NKO-XIMIIECKHX XapaKTePUCTHK
HMOHHBIX TIPOBOTHUKOB  |HOHIIOJINMEPOB)
Kuneruka nonsoro
obmeHa
2. |Ctpykrypa u pu3NKO- OrnpeniesieHre CKOPOCTH W JIMMHTHPYIOMEH ctaauu woHHOTOo|JIP3
XIMHWYECKHE CBOWCTBA  |0OMeHa.
HMOHHBIX MPOBOJHUKOB
KuHeTnka HOHHOTO
oOMeHa
3. |MHoroo6pa3ue siBinenuii |Onpenenenue ko3 duureHro camoauddysun B JIP4
NIepeHoca B HOHHBIX HOHOOOMEHHBIX MEMOpaHax Ha OCHOBaHUU
HPOBOAHUKAX KOHIYKTOMETPUUYECKUX U3MEPEHUH.
4. |[IBWKEeHUE UOHOB B OrnpeneneHue yaeabHON dIEKTPOITPOBOAHOCTH JIPS
SIEKTPUYECKOM II0JIC. HOHOOOMEHHBIX MEMOpaH KOHTAKTHBIM METOJIOM B
Iepenoc 3apsna B 3aBUCUMOCTH OT HPUPOIBI IPOTUBOUOHOB.
pacTBOpax AIEKTPOIHUTOB
Y MOHITOJIMMEPAX
5. |Auddy3us B HFOHHBIX Onpenenenrie koddummenta nudy3un JIEKTPOIUTOB B JIP6
OpOBOJHHKAX. pacTBOpe C NOMOIIbIO CUCTEMbI HOHUT—PACTBOP
Onexrporuddysus n
TpeJIeTbHBIN TOK B
MEMOpPaHHBIX CUCTEMaX
6. |Auddy3us B HOHHBIX W3mepenne mpenenbHOro TOKa B dyeKTpoMeMOpanHoit|JIP7
MPOBOTHHUKAX. cucTeMe.
Onextpomuddy3us u
MpeAesIbHBIA TOK B
MEMOpaHHBIX CUCTEMax

3ammuTta nabopaTopHoii pabotsl (JIP), kontponsHas padora (KP).

2.3.3 IIlpumepHast TeMaTHKAa KypCOBBIX padoT
Kypcogas pabota He mpenycMOTpeHa YIEOHBIM TIJIAHOM.

2.4 IlepeyeHb yueOHO-METOAUYECKOT0 o0ecnevyeHH sl AJI CAMOCTOSATEILHON padoThI
00y4YarIIHUXCS 10 TUCHHUILINHE

ITepedenp yaeOHO-METOIMIECKOTO 00SCTICUSHUS TUCITUTIIIHBI IO

Bun CPC BBITIOJTHEHHUIO CAMOCTOSITSIILHOM paboThI

Odopmiienue 1abopaTOPHBIX
pabor

1. MemOpaHHasi 2JIEKTpOXUMUS: ydeOHoe mocobue il oOydaromuxcst 1o
OCHOBHBIM 00pa30BaTeNbHBIM NPOTPAMMAaM BBICIIETO OOpPa30BaHHSA YPOBHS
OakajaBpuaT M MarucrTparypa 1o HampasieHusiM noarotoBku 04.03.01 wu
04.04.01 / [H. A. Kononenko, O. A. Jlemuna, H. B. Jloza u np.]; M-Bo




oOpazoBanust u Hayku Poc. denepanun, Kybanckuii roc. yH-T. - [2-e u31.,
ucnp. u gom.]. - KpacHopap: [KyOaHckuil rocynapCTBEHHBIH YHHUBEPCHUTET],
2017.-290c.

2 | CamocrosarensHoe uzyuenue | 1. H.II. TI'mycun, H.A. KoHoHeHKO OneKTpoMaccomepeHoC B HOHHBIX
TEOPETHYECKOro Marepuaia | npoBoAHUKax: YueOHoe nocodue. KpacHonap.: Ky6.I'Y, 2014. 87 c.

2. HNamackun b.b., Tletpuii O.A., Iupiuna I'.A. DnexTpoxumusi: ydeOHOE
nocobue Il CTYAEHTOB, OOYyYalomIMXCA [0 HAMPABICHUIO IOATOTOBKH
«Xumusiy. Cnb.: Jlans. 2015. — 670c.

3 IlonroroBka k Tekymemy (1. Meroauueckue peKOMEHJAMM K  OpraHu3alid  ayJuTOPHOW U
KOHTPOJIIO BHEAYIUTOPHOH (CaMOCTOSATENILHOM) paboThl CTYAEHTOB: METOANYECKHUE
ykazanust / coct. T.II. Cropoxenko, T.b. ITounnok, A.B. Becnanos, H.B.
Jloza. — Kpacnonap: Ky6anckuii roc. yu-1, 2018. - 89 c.

Y4eOHO-MeTOAMYECKHE MaTepuajbl I CaMOCTOATEILHONW pabOThl O0YyYalOIUXCS W3
YKCJla MHBAJIKUJIOB U JIUL C OTPAHUYEHHBIMU BO3MOXKHOCTAMU 3710poBbs (OB3) npenocrasistorces
B (hopMax, aanTUPOBAHHBIX K OTPAHUYEHUSIM HX 3J0POBBS U BOCTIPUATHS HHPOPMALIIH:

JUis U1 ¢ HapYIICHUSIMU 3PCHUS

— B TIe4aTHOU (popMe yBEITUUCHHBIM MIPUPTOM,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA,

— B (hopme aynuodaiina,

— B re4aTHoi (opme Ha si3bike bpaiis.

Jlnig au1 ¢ HapyIIeHUSIMH CyXa:

— B I1e4aTHOM (opme,

— B popMe IEKTPOHHOTO IOKYMEHTA.

Jis vI ¢ HapyIICHUSIME OTIOPHO-JIBUTATEIILHOTO armapara:

— B IIeYaTHOU ¢opme,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA,

— B (hopme ayauodaiina.

JIaHHBIN TepeyeHb MOXET OBbIThb KOHKPETH3HPOBAH B 3aBUCHUMOCTH OT KOHTHHICHTA
oOydJaronuxcs.

3. OOpa3oBaTe/ibHbIE TEXHOJIOTMH, NPHUMEHsieMble INPH OCBOCHHH HCLHHUILIHHBI
(Moxys)

B Xxome wW3ydeHus [OHUCHMIUIMHBI TPESYCMOTPEHO HCIIOJIB30BAHUE TEXHOJIOTHI
npoOJIEeMHOTO OOYYEHHs, BBITIOJHEHUE CTYJECHTaMH JIA0OpATOPHBIX PabOT B MaJbIX TIpyMIax,
camocTosTeNbHas padoTa CTyIEHTOB.

KomMmneTeHTHOCTHBIM MOAXOJ B paMKax IMpenojaBaHUsl JUCLUUIUIMHBI pealu3yercs B
UCIIOJIb30BAHUN WHTEPAKTHBHBIX TEXHOJIOTUA U AaKTHBHBIX METOJOB (MpoOieMHasi JIeKIHs,
paboTa B MaJbIX TpyIINax) B COUETAHUU C BHEAYTUTOPHON pabOTOM.

NudopmaniionHbple  TEXHOJIOTUH, TMPUMEHSEMble TPU HU3YYCHUU  JUCLMILIUHBI:
UCTIONIb30BaHWE  HMH(DOPMALMOHHBIX  PECYpCcoOB,  JOCTYMHBIX B HMH(OpPMAIMOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTu HTepHeT.

AnanTuBHBIE 00pa30BaTEIbHBIC TEXHOJIOTUH, TPUMEHSIEMbIC TIPU U3YYCHUH TUCIIUTUTMHBI
— Qs JIAL C OrPAaHMYEHHBIMHU BO3MOXKHOCTSIMHM 3J0POBbSI MPEIyCMOTPEHA OpraHU3aLMs
KOHCYJIbTAIIUH C UCIOJb30BAHUEM DJIEKTPOHHOMU IOYTHI.

4. OueHouyHble CcpeAcTBAa IS TEKylero KOHTPOJS  YCIeBaeMOCTH W
MPOMEKYTOYHOM aTTeCTAlMHU

O1eHOUHBIE CpelCcTBa MpeaHAa3HAueHbl IS KOHTPOJIS M OLEHKH 00pa3oBaTEebHBIX
JOCTIKEHUH 00yJaronInxcs, OCBOMBILUX MPOrpaMMy yueOHo# nuciumiunbl «/loHHKa TBEpIOro
TEIa.

OHGHO‘IHBIC Cp€acTBa BKIIIOYACT KOHTPOJBHBIC MAaTEpUAJIbl MJIA IPOBEACHUA TEKYLIEIO
KOHTPOoJIsi B (hopMe BOIPOCOB JUIsl YCTHOTO OMpPOCa, TECTOBBIX PadOT, KOHTPOJLHBIX padoT,



KOHTPOJIBHBIX BOMPOCOB K Ja0OpaTOPHBIM paboTaM, M MPOMEKYTOUYHOI aTTecTaluu B Gpopme
BOIIPOCOB K 3a4€Ty U SK3aMEHY.

CTpyKTypa OlleHOYHBIX CPEICTB JJIsl TeKYlIeld U MPOMEeKYTOYHOI aTTecTalnu

KOIL 1 HAMMCHOBAHUC

HanMeHoBaHHE OIIEHOTHOTO CpeacTBa

Ne PesynbTaThl 00ydeHuUs
HAHIUKATOpa . IIpomexxyTouHas
n/m (B cootBercTBHH C 1. 1.4) Tekymuii KOHTPOJIb
(B cootBeTcTBHH C 1. 1.4) aTTecTanus
HIIK-1.1. Bribupaer | 3Haer ocHoBHBIe (u3uko- | JJaboparopnas pabota Bompoc Ha 3a4eTe
SKCIEPUMEHTANbHBIE U | XUMHUYECKHE CBOWCTBa 1,2
PacYeTHO-TCOPETHIECKUE | MOHHBIX IPOBOJHUKOB U
METOMBI pemeHns | 3aKOHOMEPHOCTH
TOCTaBIEHHONH  3a/1a4d, | KHHETHKH HMOHHOTO
UCIIONIb3Ysl  JIOCTHXKEHUst | oOMeHa
COBPEMEHHOU Ymeer skcniepumenTanbHo | JlabopaTopHas pabota Bomnpoc Ha 3auere
| XUMHYECKOH HayKd, U | ONpeaeIuTh ¢busnko- 3
UCXOAs M3 HWMEIOIINXCS, | XUMUYECKHE CBOIiCTBa
MaTepUaIIbHbBIX, WOHHBIX TPOBOJHUKOB U
UH(POPMALMOHHBIX U | CKOPOCTh HOHHOTO
BPEMEHHBIX PECYPCOB. oOMeHa.
Bnaneer ocHoBHEIME | JIabopatopHas paborta Bomnpoc Ha 3auere
TMOHATHSMHA u | Tect 2
TEPMHUHOJIOTHEH B 00acTh
WOHUKH TBEPJOTO Teja
3Haer ocHoBHBIE | JJabopaTopHas pabora Bompoc Ha 3a4eTe
3aKOHOMEPHOCTH 6-8
mepeHoca 3apsija U MacChl
HIIK-1.2. Hcmnonb3yet p P
B MOHHBIX [TPOBOTHHUKAX.
COBpPEMEHHOE  (PHU3UKO-
Ymeer ucnons3oBath | JlaboparopHas pabora -
XHMHUYECKOE
COBPEMEHHOE ¢dusuko-
o00opynoBaHue JUIs
XHMHUYECKOE
MOJYYCHUS u
o0opynoBaHue ISt
2 | mHTepIpeTauu
UCCIICIOBAHHUS
JIOCTOBEPHBIX .
TPaHCIOPTHBIX  CBOWCTB
pe3yIbTaToOB
HMOHIIOJINIMEPOB.
WCCIIeTOBAHUS B
N Brnageer teopernueckumu | JlabopaTopHas pabora Bomnpoc Ha 3auere
BBIOpaHHOM obnacTu
MPEICTaBICHUSIMHI o | Tecr 11,19, 20
XAMHH.
MeXaHI3Max mepeHoca
WOHOB B CHHTETHYECKHX
HOHOOOMEHHHKAX.
3Haer ocobenHoctu | JlaboparopHas pabora Bompoc Ha 3a4eTe
nepeHoca 3apsiaa u maccel | Tect 10
B MOHHBIX MTPOBOTHHUKAX.
Ymeer npoBoauTh | JlaboparopHas pabota _
KPUTHYCCKHIA aHanmu3
pe3ybTaToB
UIIK-3.1. AHanu3upyeT U | 9KCHEPUMEHTANbHBIX
0000IIaeT  pe3yyibTaThl | UCCICIOBAHUN CTPYKTYPHI
MHPOPMALTMOHHOTO U 3JEKTPOTPAHCIOPTHBIX
3 | momcka TO TEMAaTHUKE | XapaKTEPHCTUK
WCCIIeTOBAHUS B | MOHIIOJMMEPOB
BBIOpaHHOM obmactu | Biageer  cmocoGHOCTRIO | JIaGopaTopHas paGora _
XUMUH. 00001aTh pe3yNbTaTh
MHPOPMAIIMOHHOTO
TIOWCKA 1o
1 dy3noHHBIM u
AJIEKTPOIPOBOISAIIAM
CBOMCTBaM
HOHOOOMEHHUKOB.
HIIK-3.2. OuenuBaet | 3Haer obnactu Bomnpoc Ha 3auete
4 | mepcrnexTUBsI IPUMEHEHHUS HMOHHBIX 10
MPAaKTUICCKOTO IPOBOIHUKOB.




MPUMEHEHUS Pe3yIbTaToB
HUP wu HHOKP wn
NpOJOJDKEHUsT paboT B
3NEKTPOXUMUU I
CMEXHBIX HayKax.

VYMeeT UHTEepPnpeTHPOBATh
HOJTyYCHHBIC
IKCMIEPHUMEHTAJIbHbBIC
Ppe3ynbTaThI u
(hopmypoBaTh

JlaboparopHnas pabora

3aK/IIOYEHHUS U BBIBOIBI C
HCTIOJIE30BaHIEM
JUTEPATYPHBIX JAHHBIX.

Brmageer wHaBbikamu 1o | JlaGopaTopHas pabora Bomnpoc Ha 3auere
pe3yybTaTaM 10
SKCIIEPUMEHTAIBHBIX
HCCJIEIOBAHUN OII€HUBATh
MIePCIEKTHBEI
MPaKTUYECKOT 0
WCIOJIb30BAHUS
MOHIIOJIMMEPOB.

TunoBblie KOHTPOJIbHbIE 32JaHUS MM MHbIE MATEPHAJIbI, HOOXOANMBIE /IS OLlCHKH
3HAHUM, YMEHHM i, HABBIKOB U (MJIM) ONbITA AeATEJbHOCTH, XapPAKTEePU3YIOLINX ITANbI
(popmupoBaHusi KOMNIeTeHIMII B IpoLecce 0CBOEHHsI 00pPa30BaTEJIbLHOM IPOrpaMMBbI

Bonpocsl k ycTHoMy onpocy o TeMe 1 «CTpykTypa U GU3HKO-XHMHUYECKHE CBONCTBA
HOHHBIX IIPOBOJAHHUKOB. Kunetnka nonsoro 06MeHa»

—

Kakune MeToapl ucciaeoBaHus CTPYKTYPhl HOHTIOJIMMEPOB BB 3HaeTe?

Kakue ¢pu3nko-xuMuyeckue CBOMCTBAa HOHIIOJIMMEPOB 3aBUCAT OT CTPYKTYPHI?
KakxoBbI OCHOBHBIE 3aKOHOMEPHOCTH MPOTEKAHUS HOHHOTO OOMeHa?

KakoB MexaHH3M MOHHOTO 0OMeHa?

Kakue ctaguu TMMUTHPYIOT HOHHBIN OOMEH?

Kakue sxcniepruMeHTanbHbIE METOIBl N3YUCHUsI KHHETUKH HOHHOTO OOMEHa BbI 3HaeTe?
B ueMm usnyeckuii cMpIc mogyaMnupudeckux kpurepues buo u I'ensdepuxa?
KakoBbI 3aKOHOMEPHOCTH U30TOITHOTO 0OMeHa?

Kaxkas Mozaens onmuceiBaeT N30TOIMHBIN 00MeH?

10 Uewm otnuyaercs monenb AnaMmcoHna-I'poccmana ot moaenu boitna?

R I

Bomnpocel k ycTHOMY onpocy 1o TeMe 2 «KMHorooodpasue siBjieHUi nepeHoca B HOHHBIX

NMPOBOJHUKAX»
1. Kakue moToKu MOTyT BO3HHUKATh B MEMOPAHHBIX CUCTEMaX?
2. Kak Ha3pIBaloTCs NpoOLIECCHl IepeHoca IMoA ACHCTBUEM TpaJueHTa KOHILIEHTPALUU
BenlecTna’?
3. Kakue noToKH BBI3BIBAET I'PAJUEHT KOHIEHTPALUHU JABICHUS?
4. KakoB MEXaHM3M MEPEeHOCa PACTBOPUTENSE BO BHEITHEM AJIEKTPUUYECKOM MoJe?
5. B ueM 3akitouaeTcs yCiIOBHE IEKTPOHENTPAIbHOCTH?

Bomnpocsl k ycTHOMY onpocy 1o teMe 3 «/[BuskeHre HOHOB B 3JIEKTPHUYECKOM I10J1e.
Ilepenoc 3apsina B pacTBOpax 3J1eKTPOJUTOB H HOHIIOJTUMEPAaX»

Kaxk paccunrarh aOCOIIOTHYIO CKOPOCTh JBUYKEHUS HOHA?

Kak onpenensiercs yaenbHas 3J1€KTPOIPOBOJAHOCTh HOHHBIX IIPOBOJIHUKOB?

Ot xakux ¢(aKkTOpOB 3aBUCUT YJEJIbHAS AIEKTPONPOBOJIHOCTh HOHHBIX IPOBOIHUKOB?
Kak cBsizanbpl Mexay coOoil yaenbHast M SKBUBAJICHTHAs 3JIEKTPONPOBOJHOCTh MOHHBIX
MPOBOJHUKOB?

5. Kak onpenenuts uncia nepeHoca HOHOB?

bl e

Bonpocel k yctHoMy onipocy 1o TeMe 4 «/{ud@Py3ust B MOHHBIX NPOBOIHUKAX.
daexrponnddy3us U npeaeJbHbIA TOK B MEMOPAHHBIX CHCTEMAX»

1. B kakux ycioBusix BbinonHsaercs |1 3akoH @uka?




2. Kakue mapameTpsl CBA3BIBAET MEX Y c000# 2 3akoH Duka?

3. Yro oOmero U B YeM pa3iIuyhe MEXKIY 3JIEKTPONPOBOAHOCTBIO U AU(PPY3MOHHOMH

MIPOHUIIAEMOCTHIO?
4. B xaxkux eauHunax uzmepsercs kodpunuent aupdysun?
Yro Ttakoe qudPy3rnoHHBIN TOTEHITHAT?

e

Tect Nel no Teme 4 «/{udgdy3ns B HOHHBIX NPOBOAHUKAX. DJIeKTpoAnPPy3Hus u
npeaeJbHbI TOK B MEMOPAHHBIX CHCTEMAX»

1. IlpuunHO# BOZHUKHOBEHUS MPEACITHLHOIO COCTOSHUS B 3JIEKTPOMEMOpPAHHOM CHCTEME SIBIISICTCS:

PasHble YUCia nepeHoca UOHO8 8 pacmeope U Mmemopane
PA3HAsL KOHYEHMPAYus pacmeopa no ode cmopoHvl MemMoOpaHbvl
2. IlpuunHOW BO3pacTaHUsl TOKA BHIIIE MPEACIBHOTO B AJIECKTPOMEMOpPAHHOW CHCTEME
SIBJISICTCSL:
CeNeKmu8HOCmb MeMOPAHbL
conpomugnenue MmemopaHul
Kamanumudeckoe oeticmaue yHKYUOHANbHBIX 2PYNN
3. Kak wu3MeHseTcs TpeIeNbHbII TOK C YBEIMYEHHUEM KOHIIEHTPAllUM pPacTBOpa B
3JIEKTPOMEMOpaHHOU crucTeMe?
yeenuuusaemcs
VMeHbUaemcs.
He U3MEHemCsl
4. Tommmaa 1 Gy3MOHHOTO CIIO0S 3aBUCHUT OT:
0OMEHHOU eMKOCMU MeMOPAHbL
2UOPOOUHAMUYECKO20 PeAHCUMA 8 CUCmeMe
memnepamypel pacmeopa
5. Jlns pacueTa BETUUYHHBI IPEIEIBHOIO TOKA UCTIONb3YeTCs YpaBHEHUE:!
Quxa
Ilupca
Hepncma

KoHTpoJibHbIe BONPOCHI K J1a00PaTOPHBIM padoTam

Jlabopamopnas paboma Nel-2
1. Kakas cramus HOHHOTO 0OMEHA MOYKET SIBJISITHCS TIUMUTHPYIOIIEH ?
2. Kakue BHEIIHUE U BHYTPEHHHUE (PAKTOPHI BIUAIOT HA CKOPOCTH HOHHOT'O 0OOMeHa?

3. Kakne OKCIICPUMCHTAJIBHBIC METOAbI U3YUCHUA KUHETUKW HOHHOT'O oOMeHa BbI 3HaeTe?

4. Kakue criocoObl BBISIBIICHUS TUMUTUPYIOIIEH CTa I MIOHHOTO OOMEHa BbI 3HaeTe?
5. UeM HOHHBIM 0OMEH OTJINYAETCS] OT U30TOMHOro 0OMeHa?

Jlabopamopnas paboma Ne3-4
Kaxk onpenenuts yaenbHYIO 3JIEKTPOIPOBOJHOCTh MEMOpaHbI?
Kakue nuddy3noHHbIe XapaKTepUCTUKH MeMOpaH Bbl 3HaeTe?

bl

Kak n3mepstoT yucna nepeHoca HOHOB B pacTBOpe U B MeMOpaHe?

Jlabopamopnas paboma Ne5-6

1. Yto Takoe KOHIIEHTpAIMOHHAs TTOJISIpU3aIis B MeMOpaHHO# cucteme?

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

3 Uem OTaMYarOTCS MOJSIPU3AMOHHBIC KPUBBIC SJICKTPOJTHON U AJIEKTPOMEMOpaHHOM
CUCTEMBI?

4. Kakwue comnpspkeHHbIe 3G (eKThl KOHIIEHTPAIIMOHHOM MOJISPU3AINH TTPOSBISIOTCS B
3NIEKTpOMEMOpaHHOM cucteme?

Kaxkue cymecTBytoT MeTo bl onipeesnenus 1u¢Gy3noHHON MPOHUIIAeMOCTH MeMOpaH?



3ayeTHO-)K3aMEHALIMOHHBbIE MAaTepPHAJIBI ISl MPOMEXKYTOYHOH  aTTecTaluu
(3x3ameH/3a4eT)

1. Cnucok 6onpocog 011 n0020moeKu K 3auenty

CTpyKTypa HOHIIOJIUMEPOB U METO/IbI €€ UCCIIEIOBAHUSI.

PU3HKO-XNMHUUYECKHE CBOMCTBA HOHIIOJIUMEPOB.

OcHOBHBIE 32aKOHOMEPHOCTH MPOTEKAHUS HOHHOTO 0OMEHa.

Mexanu3m HoHHOTO 0OMeHa. JIuMUTHpYyIoIas CTaaAus: rejieBas U IUICHOYHAsI KHHETHKA.
DKCTIepUMEHTAIBHBIE METOJBI U3YUEHUSI KUHETHKH MOHHOTO oOMmeHa. Kpurepun buo u
['enbdeprxa u ux GU3MUECKUN CMBICIT.

OcHOBHBIE TEOPUU KHUHETUKH HOHHOTO oOMeHa. M3ortomHblii oOMeH, monenb boiina.
Monens Anamcona-I"poccMana.

7. Bayrpunuddysnonnas u cmemanHoaubGy3noHHasT KHHETHKA.

8. OcHoBHbie OHATHUS. [10TOK BemiecTBa. Y CJI0BUE AIEKTPOHENTPATBHOCTH.

9. VYpaBHeHUe MaTepuaTBHOTO OallaHca.

10. 3akonsl Oma u Papajess NPUMEHUTEIBHO K IPOBOIHUKAM BTOPOTO PoOJia.

11. BHelHue cuiibl B MPOBOJAHUKAX BTOPOIO POJIa.

12. Muoroobpasue sIBJICHUI TIepeHoca.

13. ®puximoHHas MOAEIb B3aUMOJEHCTBUS IIOTOKOB.

14. PazBuTHe CUJI TPEHUS U X KOJTMYECTBEHHAs OIICHKA.

15. JIBuKeHUE MOHOB B 3JIEKTPUUYECKOM TIOJIE.

16. Y nenbHast U SKBUBaJICHTHAs JIEKTPONPOBOIHOCTD, YKCIIA IEPEHOCA HOHOB.

17. Iuddysus B mpoBogHUKAX BTOPOTO poja. 3akoHbl Duka.

18. Camonuddy3ust noHos. Ypapaenue HepHcra-DitHimreiHa.

19. Dnextpuyeckas cuia auddysun. Audy3noHHbII MOTEHITHAL.

20. Dnexrpoandy3MOHHBIN IEPEHOC B PaCTBOPAX COJIH.

21. YpaBuenue HepHcra-Ilnanka.

22. TepmoauHaMuKa HEPABHOBECHBIX MPOLIECCOB [JIsi OMMCAHUS SBJICHUN MepeHoca B
MIPOBOJIHUKAX BTOPOTO PoOja.

SNk W =

o

Kpurtepun oneHnBanus pe3yibTaToB 00y4eHHs

Kpurepuu orieHuBaHus 1Mo 3a4eTy:

- OI€EHKA <«GaYTCHO»: CTYZLGHT BJIaACCT TGOpGTH‘-I@CKI/IMI/I 3HAHUSIMHU 110 I[aHHOMy
paszeny, 3HaeT KMHETHKY HMOHHOTO OOMEHAa, OCHOBHBIE 3aKOHOMEPHOCTH TEpeHoca 3apsiga u
MaCCbl B HMOHHBIX HpOBO,Z[HI/IKaX, I[OHyCKaeT HC3HAYUTCJIIBHBIC OH_II/I6KI/I, CTyI[CHT yMeeT
HpaBI/IJIBHO OG’bSICHSITB BKCHepI/IMeHTaHBHBIe JAaHHBIC C HpI/IMeHeHI/ICM TGOpCTI/I‘-ICCKI/IX
MPECTaBICHUM.

- OlleHKAa «He 3a4YTeHO»: Marepuajl HE YCBOCH WM YCBOCH YaCTUYHO, CTYACHT
3aTPYAHSIETCS B ONMMMCAHUN KHHETUYECKUX XapaKTEPUCTUK HOHHOTO 0OMEHa, HE MOXKET NMPUBECTH
MIPUMEPHI SBJICHUH MepeHOCca B MOHHBIX TPOBOHUKAX, 3aTPYAHIETCS B UCIIOJIH30BaHUN 0a30BOM
TEPMUHOJIOTHH.

OneHouHble CpeACcTBa JUIsl HMHBAJIWAOB M JMIl C OIPAaHUYEHHBIMH BO3MOYKHOCTSIMH
3I0pOBBSI BEIOUPAIOTCS C YUETOM MX MHAMBUAYAIbHBIX CUXO()U3MUECKUX OCOOCHHOCTEH.

— NpH HEOOXOAMMOCTH HHBAJIUIaM M JHMIAM C OTPAHUYCHHBIMU BO3MOXXHOCTSIMH
3I0POBbS IPENOCTABISAETCS JOMOJHUTEIBHOE BPEMS ISl TOATOTOBKH OTBETA HA 3a4YETE;

— IIpU TPOBEJICHUH NPOLEIYPHI OLICHUBAHUS PE3yIbTATOB OOYyUEHHs] HHBAJINIOB M JIUIL C
OTPAaHWYEHHBIMU BO3MOYKHOCTSIMHU 370POBBSl MPEyCMATPUBAETCS UCIIOIb30BAHNE TEXHUUYECKUX
CpeICTB, HEOOXOIMMBIX UM B CBSI3U C UX WHAMBUIYATbHBIMH OCOOCHHOCTSIMU;



— TIpY HEOOXOAUMOCTH ISl 00YUAIOIINXCSI ¢ OTPAHMYCHHBIMH BO3MOXKHOCTSIMHU 3JTOPOBBSI
U HWHBAJIWAOB Hponcaypa OLCHUBAHHUA PC3YJIbTATOB OGy‘-IGHI/IH II0 AUCHUIIJIIMHE MOXKET
POBOJUTHCS B HECKOJIBKO ITAIIOB.

Hpoue;[ypa OILICHUBAHHA PC3YJILTATOB OGY‘-ICHI/ISI HWHBAJIUAOB U JIUI[ C OrpaHUYCHHBIMU
BO3MOXXHOCTSIMH  3JIOPOBbsSI 10 JTUCHHIUIHHE (MOMYIIO) TPEIyCMAaTPUBACT TPEIOCTABICHHUE
uHpopMmanuu B (opMax, aganTUPOBAHHBIX K OrPAaHMUYEHHUSIM HX 370pOBbS U BOCIPHUSATHA
uHpOpMaIUu:

JList AL ¢ HapyLIEHUs MU 3pEHUS:

— B TIe4aTHOM (popMe yBETUUCHHBIM MIPUPTOM,

— B (popMe 2IEKTPOHHOTO TOKYMEHTA.

JUJist TT ¢ HApYIICHUSIMH CITyXa:

— B I1e4aTHOM (opme,

— B (popMe PIEKTPOHHOTO TIOKYMEHTA.

I[J'DI JIAIl ¢ HAPpYHICHUSAMU OIIOPHO-ABUTATCIIBHOIO allrapara:

— B IIeYaTHOU opme,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

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

5. IlepeyeHnb y4eOHOM JJUTEPATYPbI, HH(POPMAIMOHHBIX PECYPCOB M TEXHOJIOTH A
5.1. Y4eOHas murepaTypa

1. Kononenko H.A., lemuna O.A., JIoza H.B., ®aimna 1.B., llIkupckas C.A.
MeMOpaHHas JIeKTpOXUMUs: yueOHoe mocodue. 2-e u3., uctp. u non. Kpacxonap,
KyoI'Y, 2017. 290 c.

2. Jamackus Bb.b., Iletpuii O.A., Llupnuna I'.A. DnexTpoxumus: yueOHoe mocodue s
CTYACHTOB, 00yUaIOIIMXCs 10 HAIIPABICHUIO MOATOTOBKH «XuMusi». Cn6.: Jlans. 2015. -
670 c.

3. T'mycun H.IIL, Kononenko H.A. DnekTpomacconepeHOC B HMOHHBIX IPOBOAHMKAX:
VYuebHoe mnocobue. Kpacnomap, Ky6I'Y, 2014. 87 c. Mecto xpanenus Kadeapa
¢uzuueckoit xumuu KyoI'y.

4. Yopkenaopd U., HaiimantcBeapaiit X. COBpeMEHHBIN KaTalu3 U XUMHUECKast KHHETHKA.
Honronpyaustiii: Uatennexr, 2010.

5.2. Ilepuoanyeckasi JUTEPaTypa

1. Ycnexu XUMUM - pOCCUNUCKHUN HAYIHBIN KYPHAII, TyOJUKYIOIIMA 0030pHBIE CTAThU 10
aKTyaJbHBIM ITPOOJIEMaM XUMHH U CMEXHBIX HayK.

2. DNEeKTpOXUMHUS — OIUH U3 KPYNHEHMIIMX POCCHICKMX HAYYHBIX KYPHAJIOB,
OTPaKAIOIIUX OCHOBHBIC JOCTIXKEHHS B OOJACTH AIIEKTPOXMMUH, MYOIUKYIOIIUH pabOTHI,
MOCBAIIEHHBIE aKTyaJIbHBIM BOIIPOCAM 3JIEKTPOXUMUMU.

3. MemOpanbl ¥ MeMOpaHHBIE TEXHOJIOTMM - POCCUHCKHMN Hay4HBIH JKypHAl,
nyOIMKYIOIIUKA CTaThU O OCHOBHBIM TMpoOjieMaM MOJydYeHUs U HCCIeOBaHUS MeMOpaH U
pa3BUTHS BaKHEHIINX HANpaBIeHU MEMOpPAaHHBIX TEXHOJIOTHA.

4. XKypnan ¢uznueckol XUMUU — OJUH W3 KPYMHEHIIUX POCCHMCKUX HAaYYHBIX
KYPHAJIOB, OTPAKAIOUIMX OCHOBHBIC HANPABJICHUS PAa3BUTHUA XUMHH, MyOIHKYIOUHMHA paboThI,
MOCBSIIEHHBIE aKTyaJbHBIM OOIIKMM BOIIPOCAM XUMHUHU U MpoOsieMaM, BO3ZHUKAIONIMM Ha CTHIKE
Pa3IUYHBIX Pa3esioB XUMHUH, a TAK)KE HA TPAaHULAX XMMHUU U CMEXKHBIX C HEM HayK.

5.3. UHTepHeT-pecypchl, B TOM YHCJIe COBpeMeHHble NpodeccHoHAIbHbIE 0a3bl
JAHHBIX M1 HH(POPMALMOHHBIE CIIPABOYHbIE CHCTEMbI

DJIeKTPOHHO-0MOMoTeuHbIe cuctembl (IBC):

1. DBC «HOPAMT» https://urait.ru/

2. DBC «YHUBEPCUTETCKAS 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
IIpodeccuonaibubie 6a3bl JAHHBIX:
1. JKypnans! uznarensctsa Wiley https://onlinelibrary.wiley.com/
2. Hayunas snextponnas 6ubmmoteka (HOb) http://www.elibrary.ru/
3. IloJHOTEKCTOBBIE apXMBbI BEAYIIUX 3alaIHBIX HAYYHBIX XKypHAJIOB Ha Poccuiickoi
wiatdopme HayuHbIX xKypHamoB HOUMKOH http://archive.neicon.ru
4. HammonanbHast 2JIEKTpoHHAss OubamMoTeka (JOCTYnm K DJIEKTPOHHOW OMOIHMOTEeKe
nuccepranuii Poccuiickoit rocynapcrsennoii 6ubnuorexu (PI'b) https://rusneb.ru/

Pecypcbl cB0OOAHOTO 10CTYNA:

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

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

3. HMudopmarnmonnas cuctema "EquHoe okHO JOCTyIa K 00pa3oBaTeIbHBIM pecypcam”
http://window.edu.ru/;

4. Enunas kosutekius nudpoBbix o0pa3oBaTeNbHbIX pecypcoB http://school-
collection.edu.ru/ .

CoOcTBeHHBIE YJICKTPOHHBbIE 00pa3oBaTe/bHbIe U HH(POPMalHOHHBIE pecypChl
KyoI'Y:

1. Cpena MonynpHOTO AMHAMU4ECKOTo 00ydenus http://moodle.kubsu.ru

2. baza y4eOHBIX TUIaHOB, y4€OHO-METOIMYECKUX KOMIUIEKCOB, IyOJIMKAIIAN 1
KoH(pepeHmi http://mschool.kubsu.ru/

3. bubnuorexka nHPpOPMAIMOHHBIX pecypcoB Kadeapsl HH()OPMAITMOHHBIX
oOpa3oBaTenbHBIX TexHosorui http://mschool.kubsu.ru;

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

6. MeToauyeckne yka3aHusl 1Jsi O0y4alIIMXCS MO OCBOEHHUI0 JAHUCUHMILIMHBI
(MoayJin)

YcnenHoe M3y4eHUE TUCHMILIMHBI «VOHMKa TBEpIOTo Tena» TpeOyeT OT CTYICHTOB
PEryJIsIpHOTO MOCEUICHUs JIEKIIUH, BBIIIOJHEHUS TECTOBBIX MPOBEPOUHBIX PadOT, BHIIIOJHEHUS U
3aLUTHI JTA00OPATOPHBIX PadOT, 03HAKOMIICHHUS C OCHOBHOM U JOMOJHUTEIBHON PEeKOMEHIyeMO
JUTEPaTypOil.

ITpy NOATOTOBKE K JCKIIMOHHOMY 3aHSATHIO CTY/IEHTAM PEKOMEH/IYeTCs:

1) mpocMOTpeTh 3amucu MNpeAbIAyLIeH JEeKIUMM W BOCCTAHOBUTb B MaMSTH paHee
U3Y4YEHHBIN MaTepUall;

2) 6eryio MpOCMOTPETh MaTepuasl MPECTOSIIEH JIEKIUU, C LEeNbl0 JYYIIero yCBOCHHUs
HOBOTO MaTepUaa;

3) caMOCTOATENBHO NPOPadbOTaTh OTAENIbHBIE ()PArMEHThl TEMbI MPOLUIOHN JEKIUH, €CIIU
3TO HEOOXOMMO.

IIpy KOHCHEKTHMPOBAaHMU JICKIMOHHOIO MaTepuana CTyJEHTaM HYXHO CTPEMHTHCA
KpaTKo, CXEMAaTU4HO, MOCIEIOBATEeIbHO M JIOTMYHO (UKCHUPOBATH OCHOBHBIC MOJIOKEHHUS,
BBIBO/IbI, 0000LICHNUS U (POPMYJIUPOBKH, HE MBITASICh 3alMCaTh BECh IPENOJaBAaEMblil MaTepual
JIOCIIOBHO.

ITpu noAroTOBKE K 1a00paTOPHOMY 3aHIATUIO PEKOMEHIYETCS:

1) BHMMaTeNbHO H3YyYUTh MaTepHall MpPeICTOsAlIled paboOThl M COCTaBUTH IUIAH €€
BBINOJIHEHMS,;

2) yaenuTh MOBBIIICHHOE BHUMAHHE SKCIIEPUMEHTAIBbHBIM OCOOEHHOCTSIM IMPECTOSIICH
paboThl (MCTIOJIb3yeMBbIM PEaKTHUBAM M 000PYI0BAHHUIO, a TAKIKE TEXHUKE PAOOTHI C HUMHU);

BeimonHATe 1a00paTopHyl0 paboTy HEOOXOAMMO aKKypaTHO U IIOCIEIOBATENBHO,
OTpakasi BCE €€ OCHOBHBIC JTamlbl B JIAOOpPaTOpPHOM >KypHane. Jlias ycHemHoW 3aIiuThl
nabopaTopHOil pabOThl HEOOXOIMMO THIATEIBHO M3YYHUTh JICKIMOHHBIA M, €CIH 3TO




HE00XO0IMMO, JOTOTHUTEIBHBIN TEOPETHUECKUI MaTepral 1Mo TeMe padoThI, a TAK)KE MPABHILHO
3aM0JIHUTH J1A0OPAaTOPHBIA JKypHAJ, ClelaB BCe HEOOXOIMMBbIE pacyeTbl U c(hOpMYIHPOBAB
BBIBOJIBI 110 TIPOJICJIAHHON padoTe.

BrimonHenue nabopaTopHbIX padoT

JlabopaTopHbple pabOTHI BBITIOIHIIOTCS O0YUYAIOIMIMMHUCS B MaJbIX Tpynmnax (o0brdaHO 2-3
yenoBeka). B Hawanme Kypca MpOBOAMTCS MHCTPYKTAX IO TEXHUKE O€30MacHOCTH paboTHl B
XUMUYECKOW J1abopaTopud M COCTaBlsieTcss TrpaduK BBITOJHEHUS J1a0OpaTOpHBIX PaboT.
Brimonnenue nabopaTopHOi paboTHI BKIIOYAET B C€0sI CIIEIYIOIINE ITAlbI:

1) MOATOTOBUTEIBHBIN 3TaIl (CAMOCTOSTENIbHASI paboTa CTYJACHTOR);,

2) mosiyueHHE JOMYCKa K BBIMOJHEHHIO AKCIEPUMEHTANbHON YacTH J1abopaToOpHOU
paboThl (KOHTAKTHAs paboTa ¢ MpernoaaBaTesieM KaX 01U MaJlol TPYIIIbI);

3) BBINOJHEHUE SKCIEPUMEHTAIFHOW YacTH J1abopaTOpHOM paboThl MOJ KOHTPOJIEM
TIpero1aBaTeds;

4) aHa/M3 TOJIYYEHHBIX PE3yIbTaTOB, (OPMYIMPOBKA BHIBOJA M IMOATOTOBKA K 3aIUTE
nabopaTopHON pabOTHI (MOXKET BBIOTHATHCA KaK CaMOCTOsATEIbHAs padoTa CTyJIeHTa JoMa, I
10J] KOHTPOJIEM MpenojaBareisi B TEUEHHUE BPEMEHH, BBIICIEHHOIO Ha JabopaTopHbIe pabOTHI
WJIM B XOJI€ MHOW KOHTAaKTHOM pabOTHI ¢ TIPENo1aBaTesieM);

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

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

IMoaroroBuTEJALHBINI dTAN

Ilepen 3ansTemM oOydaloluMcs HEOOXOJMMO TMOJITOTOBUTCS K  BBINOJHEHUIO
naboparopHoit  paboTel. TeopeTwdeckass TOATOTOBKA HEOOXOAWMa i  MPOBEACHUS
9KCIIEPUMEHTA U JIOJKHA MPOBOAUTHCS OOYYAIOUIMMHUCS B MOPAJIKE CAMOCTOATEIbHOM pabOTHI.
Ee crnenyer HaumHaTh BHUMATEIbHBIM paz0OpOM pYKOBOACTBA K JabopaTopHOil paboTe.
Teopetnueckas TMOATOTOBKA 3aBEpIIAeTCA IPEABAPUTEIbHBIM COCTABIIEHHEM OT4YeTa B
71a00paTOPHOM KypHAJIE CO CIESAYIOIIUM TOPSIKOM 3aluCceit:

HasBanue paboThbI.

Lenb paGoOTHI.

O6opynoBanue.

Xon paboThl, KOTOPBIH B TOM YHWCIIE€ BKJIIOYAET PUCYHKH, CXEMBI, TaOJIUIbl, OCHOBHBIC
dbopMynbl Uil ONpENENeHUs BEIMYMH, a TakKe pacdyeTHble (QOpMyJbl Ui ONpeiesieHus
HOTPEIIHOCTEN U3MEPSAEMBIX BEITHUNH.

IMonyyeHnne J0NMyCKAa K BHINMOJHEHUIO IKCIIEPUMEHTAIBHOI YacTH J1a00paTOPHOM
padoTsbI

[Ipuctymas k maGopaTopHBIM paboTaMm, HEOOXOIUMO TONTYYUThH Yy JIabopaHTa TMPHUOOPHI,
TpeOyeMble Uil BBIMOJIHEHUS paboThl. Pa3zo0parhcsi B Ha3HAUCHUHM MaTEpUAIOB, XUMHUYECKOM
nocyzbl, NpUOOPOB M TPUHAJICKHOCTEH B COOTBETCTBUM C HX TEXHUYECKHUMH JaHHBIMH.
[TomyunTh HOMYCK K BBIMOIHEHUIO JIAOOPATOpHOU paboThl y mpernoaaBaTesis. Jlomyck CTYIeHTHI
MOJy4yaloT B pe3ylbTaTe YCTHOTO OMpoca IMpernojaBaTesieM O TMOPSAKE BBITOJIHEHUS
HKCTIIEPUMEHTA, NPETyCMOTPEHHOTO TaHHOU JIab0paTOpHON pabOTOMH.

BbinosiHeHHe IKCIIEPUMEHTAIBHON YaCTH J1A00paTOPHO PpadoThI O] KOHTPOJIEM
npenoaaBaTes

3aTemM 00yd4aromuecs: BBITTOTHIIOT IKCIIEPUMEHTAIBHBIN dTan J1abopaTOpHOU pabOTHI, B
X0JIe KOTOPOTO 3alMChIBAIOTCS BCE M3MEPEHHBIC BEIMYMHBI C 00S3aTEIbHBIM YKa3aHHUEM HUX
pa3MepHocTH B JabopaTopHblil xkypHasi. He qomyckaercsi Mcnosib30BaHue YePHOBUKOB JIfl
3aMMCH IKCIEPUMEHTAIBHBIX JAHHBIX, 3alHCh KAPAHJAALIOM M MHbIE CNOCO0BI, JalolHe
BO3MOKHOCTh KOPPEKTHPOBKH MOJY4YeHHBIX pe3yJbTaToB. B cilydae, eciiu B METOAMYECKUX
yKa3aHUsX K JabopaTopHOl paboTe mpeIoKeHbl TaOaMIbl WMiIM [MAOJOH A 3amuCcH
9KCIIEPUMEHTANBHBIX JAHHBIX, TO 3aMOJHSAIOTCA 3THU TaONMUbl WM malbiaoH. B mHOM ciyudae
3aIUCh 3KCTIEPUMEHTANIBHBIX TAHHBIX JEJaeTCsl CTYIEHTOM B POU3BOJIBHOM (popme.



ITo oxOHYaHMU BBINOJHEHMS YKCIEPUMEHTA CTYIEHTHI JOJIKHBI IPUBECTU CBOE pabouee
MECTO B MOPSAZOK M BBIMBITh UCIIONB3YEMYIO XUMUYECKYI0 mocyay. Ilocie atoro pabouee mecto
ClaeTcsl MPENnoAaBaTeN0 WM JIAOOPaHTYy U B JIa0OPATOPHBIA KypHald CTYIEHTa CTaBUTCS
OTMETKAa O BBINOJHEHUU KCIEPUMEHTANIBHOM yacTu 1abopaTOpHON paboThl ¢ 00s3aTeNbHBIM
yKa3aHHEM JaThl €€ BBIIIOJHEHHUS.

AHAaJIU3 NOJIyYeHHBIX Pe3y/1bTaTOB U (pOPMY/THPOBKA BHIBO/I0OB

MoxeT BBIIOJHATHCSA KaK CaMOCTOSITEIbHAs paboTa CTyJeHTa JJOMa, UJIU 0 KOHTPOJIEM
Iperno/iaBaTesis B TeUeHHE BPEMEHH, BBIICIEHHOTO Ha JIabopaTopHble pabOThl MU B X0J1€ MHOM
KOHTAKTHOM paboTel ¢ npenoaasaresneM. CTyAEHTHI JOJKHBI BBIIOJHUTH BCE HEOOXOAMMBIE
pacueTbl COIJIaCHO METOJMYECKUM YKa3aHWAM K BBIIOJHEHHIO JIaOOpaTopHBIX paboT. B
71a00paTOPHOM XKYypHaje HMPUBOAATCS BCE HEOOXOOUMBIE PACUETHI C YKA3aHUEM Pa3MEpPHOCTEH
NOJYYCHHBIX BEJIMYMH, a TaKKe BCEe TpapUKd U PUCYHKH B COOTBETCTBHM C TpeOOBaHUS
71a00paTOPHOTO MPAKTUKYMA.

B cnyuae, ecnmu B xozne nabopaTopHOi pabOThI UMEET MECTO MPOTEKAHWE XUMHUYECKUX
peakiuii, Bce OHU JOJDKHBI OBITH 3alMCaHbl B Ja0OPAaTOPHOM XKYpHAje€ B MOJIEKYJIPHOM,
MIOJTHOM MOHHOM M COKPAILICHHOM HOHHOM BHJIE.

Jlanee Ha OCHOBAaHUM IOJIyYE€HHBIX PE3YyJIbTATOB CTYIEHTHI JOJIKHBI chOpMyIupoBaTh U
3anucaTh BBIBOJ, KOTOPBIH JTOJMKEH OBITH COTJIACOBAH C 3asBICHHBIMU LETSIMH W/WIH 3a7adyaMu
nabopaTtopHoi paboThl. BwiBom moDKeH coiepkaThb  HEOOXOIUMYIO  KOJWYECTBEHHYIO
UH(OPMAIIHIO.

[Ipu moaroTroBke K 3amuTe Ja0OPAaTOPHOW pabOThl HEOOXOJUMO OTBETHTH Ha
NPEUIOKEHHBIE KOHTPOJBHBIE BOIPOCHl, KOTOPbIE HMMEIOTCS TOCIE KaXKIOW J1abopaTopHOM
pabotel. Ocoboe BHMMaHUE B XO0JI€ TEOPETHUYECKOM MOJATOTOBKH JOJDKHO OBITH OOpamieHo Ha
NOHMMaHHE (PU3MUECKOW CYIIHOCTH HM3Y4aeMBIX MpoOIeccoB. s CaMOKOHTPOJIS B KaXJOW
paboTe NpuUBEIEHBI KOHTPOJbHBIE BOIIPOCH], HA KOTOpPble OO0y4aroluiicss 00s3aH 1aTh YETKHUE,
NPaBUJIbHBIE OTBETHI.

3ammTa J1a00paTOpPHO padboThI

3amura 7a00paTOPHBIX PadOT MPOUCXOIUT B BUAE coOECeIOBaHMUs € MPErojaBaTesieM 1Mo
nabopaTopHOi paboTe ¢ 00s13aTepHON MPOBEPKOW IperoiaBaTesieM J1abopaTOpHOTO >KypHaia
cTyaeHTta. Jlns ycnemHoil 3ammThl J1a0opaTopHOM pabOThl CTYIEHT JOJDKEH HPEJOCTaBHTH
71a00paTOPHBIN KypHas, O(GOPMIIEHHBIH B COOTBETCTBUM C YCTAHOBJIEHHBIMU TPEOOBAHUSIMH,
BKJIIOYAsi HAJTMUYME OTMETKU O BBIMOJIHEHUH 3KCIIEPUMEHTAIbHON yacTu paboThl. B xone yctHOH
Oecenpl ¢ IpernojaBaTesieM CTYIAEHT JOJDKEH IPOJEMOHCTPHPOBATh 3HAHME LeNed M 3aj1ad
BBITIOJIHEHHOM Pa0OThI, 3aKOHOB, KOTOpPBHIE JIe)KaT B OCHOBE HAONIOAEMBIX B XOJie pabOTHI
SBJICHUH, NPOJEMOHCTPUPOBATh YMEHHE aHAJIU3UPOBATh MOJIYYECHHYIO MHGOpPMALMIO U JeNaTh
Ha ee OCHOBE BBIBOJBI. B 3TOM ciiyuae B 1aG0paTOpHOM JKypHalie Ha COOTBETCTBYIOIEH padoTe
CTaBUTCSl NTOMETKA «3a4TE€HO», POCIUCH MPENOAaBaTelis, MPUHABIIETO padoTy, U JaTa 3allUThl
pab6otel. [locie sToro nmabopatopHas paboTa cUUTaeTCs BBIMOJHEHHOW. [lomyckaercst 3amuTa
71a00paTOPHBIX padOT MHAMBHYaTbHO WM B COCTAaBE MAJbIX TPYII 00Y4aIOLIUXCs, COBMECTHO
BBITOJIHSABIIMX TAHHYIO Pa0oTYy.

CamocrosiTennpHass paboTa HapsALy C ayIUTOPHOM TPEACTABISIET OAHY M3 BaKHEUIINX
¢dopm yueGHOTrO mporecca. CamocTosTeNnbHAs paboTa — 3TO MJIaHUpyeMasi paboTa CTYAEHTOB,
BBINOJIHSAEMAs] MO 3aJaHUI0 M IPH METOAMYECKOM PYKOBOJCTBE MperojaBaTels, HO 0e3 ero
HerocpeacTBeHHoro yvactus. CamocrosiTenbHass pabora MpenHa3HAaueHa HE TOJIBKO IS
OBJIa/ICHUS NIPECTABICHHON TUCIMIUIMHOM, HO U 171 (POPMUPOBAHMS HABBIKOB pabOThI BOOOIIE,
B y4eOHOW, HaydyHOU, Mpo(ecCHOHAIBHON AESITENbHOCTH, CIIOCOOHOCTH NpPUHUMATh Ha cels
OTBETCTBEHHOCTb, CAMOCTOSITEJILHO PELIaTh BO3HUKAIONIUE MPOOJIEMBbl, HAXOAUTh MPaBUIIbHBIE
peIeHus U T.JI.

B ocBoeHHMM IUCHMIIIMHBI MHBAIWJAMU M JIMLAMH C OTPAaHUYEHHBIMH BO3MOXKHOCTAMU
3I0pOBBsI OOJIBIIOE 3HAYEHHWE HMMEET WHIMBHIyajbHas ydeOHas paboTa (KOHCYJIbTAIMH) —
JIOTNOJIHUTEBHOE pa3bsiCHEHNE Y4eOHOro MaTepuaia.



WuauBuayanbHble KOHCYJbTAllMM 1O TPEIMETY SBISAIOTCS BaXKHBIM  (PaKTOpPOM,
CIOCOOCTBYIONIUM MHIWBUIYaTU3alMd OOyUYEHUS M YCTAHOBJICHHUIO BOCITUTATEILHOTO KOHTAKTa
MEXIy TNpernojaBaTesieM U 00yJarollMMCS WHBAJIWIOM WM JIUIOM C OrPaHUYCHHBIMU
BO3MO>KHOCTSIMU 3/10POBBSI.

7. MaTepuajibHO-TEXHUYECKOe o0ecneyeHue 1Mo TuCHuIInHe (MO1yJI0)

HaunmMeHnoBaHue criennanbHbIX OCHAIIIEHHOCTh CIEHATbHBIX [epe4eHb TUIEH3UOHHOTO
MOMEIEHUHN MMOMEIIESHUHN MIPOrPaMMHOTO 00eCTICUSHUS

Y4eOHbie ayIUTOPUHN i | Mebenb: yuebnas mebens Microsoft Windows;
MIPOBEACHUS 3aHATHH JEKIHOHHOTO | TexHuueckue cpeacTBa ooyuenus: | Microsoft Office
THUIIA 9KpaH, IPOCKTOP, KOMIIbIOTED
Y4eOHbie ayIUTOPUHN i | Mebenb: yuebnas mebens Microsoft Windows;
MIPOBEICHUS TPYIIOBBIX n | Texandeckue cpeacTsa ooydenus: | Microsoft Office
WHIUBUIYAIbHBIX KOHCYJIBTAIMH, | 3KpaH, MIPOEKTOP, KOMIIBIOTEP
TEKYIIEro KOHTPOJIS u
IPOMEXXYTOUHOH aTTEeCTaLNH
VYuebubie ayJUTOPHU st | MeGenb: yueOHast MmeOelb Microsoft Windows;
npoBefeHust J1abopatopHeix padoT | Texnuueckue cpencrsa odyuenus: | Microsoft Office
(ayn. 345C) MEPEHOCHOE MYJIbTUMEIUHHOE

o00opyoBaHue (HOYTOYK,

MIPOEKTOD).

O6opynoBaHue:

CreLHaIn3upOBaHHAS

naboparopras Mebenb  (CTOJIBI,
CTyJ b, MKa(bl TSI PEaKTHBOB M
obopynoBaHus, BEITSKHBIE
mKabl), CpEACTBa  HOXKapHOU
0€301acHOCTH W OKa3aHWs IEPBOH
MEIULNHCKOH TIOMOIIIH,
XHMHUYECKast nocyja u
o0opyoBanue, CyMMIBHBIN 1IKad,
Bechl JlabopaTtopHble — | T, BECh
aHATUTHYECKHE — 2 T, TepMOCTaT
BO3AyIIHBIN — 1 1T, noHomep-pH-
MeTp — 3 T, MENIaJIKHA MarHUTHEBIE
— 3 mT., W3MEpUTEeIh NMMHTAHCA

E7-21 — 4 mr, WCTOYHHK TOKa
uMmnyascHeId  B5-50 — 3
KOHITYKTOMETP - 1 T,
MYJIBTHMETPBI YHHBEPCaJbHBIC

HACTOJIbHBIE — 5 IIT; MOTEHLUOCTAT
AUTOLAB PGSTAT302; TIIK-3
LIT., XUMHYECKUE PEAKTUBBL.

Jns  caMmocTosTenbHOW — pabOThl  OOYYalOUIMXCA  HPEIYCMOTPEHBI  ITOMEILICHHUS,
YKOMIUICKTOBAaHHbBIE CIIEIIHATN3UPOBAHHON MeOEIbI0, OCHAIIICHHBIC KOMITBIOTEPHOW TEXHUKOW C
BO3MOXKHOCTBIO MOJKIIOUYCHUS K ceTu «VHTepHEeT» U o0ecreueHueM I0CTymna B 3IEKTPOHHYIO
nH(})OPMaMOHHO-00pa30BaTENBHYIO CPEly YHUBEPCUTETA.

HaumenoBanue nomerieHuit ass OcCHaILEHHOCTD ITOMEIEHUH ISt [epedeHpb TUIEH3NOHHOTO
CaMOCTOSATENILHOM paboThI CaMOCTOSITEIILHOM padoThI HNPOrpaMMHOT0 00ecreYeHUs
oOyyaromuxcst oOyyaromuxcst

[Momemenne i camocrosATeNbHOM | Mebenb: yueOHas mebenb Microsoft Windows;

pabotsl oOyuatomuxcs (yuraneHblil | Komruiekt — cnenmanusupoBaHHod | Microsoft Office

3a1 Hayuno#i Oubimorexu) MeOeIi: KOMITBIOTEPHBIE CTOJIBI
O6opynoBanue: KOMIBIOTEPHAsI
TEXHUKa C IOJKIIOYCHHEM K
WHPOPMAITMOHHO-
KOMMYHHKAaIMOHHON CeTH




((I/IHTepHeT» nu JA0CTYylIOM B

JJNIEKTPOHHYI0  HH(OPMAIMOHHO-
00pa3oBaTenbHYIO cpeny
00pa3oBaTeNbHOM  OpraHu3alluy,
BeO-KaMepbl, KOMMYHHUKAI[HOHHOE
o0opynoBaHue, oOecreynBaroIee
JOCTYml K  CETH  HHTEPHET
(mpoBoIHOE COCIMHEHNE u
OecrpoBOIHOE  COCTUHEHHE O

texHogorun Wi-Fi)

ITomemieHue it caMOCTOSTEILHOM
paboter oOygaromuxcs (400c, 401c,
431c, 329¢)

Mebenn: yaebHas mebenb
Kommiexkt  cnenumann3upoBaHHOMN
MeOeNnu: KOMITBIOTEPHBIE CTOJIBI
O6opynoBanue: KOMITBIOTE€PHAs
TEXHHMKa C MOAKIIOYEHHEM K
HH(POPMAIMOHHO-
KOMMYHHUKaIIMOHHOH
«/HTEpHET» W JOCTYmOM B
JJIEKTPOHHYI0  MH(OpMaLnMOHHO-
00pa3oBaTeNbHYIO cpeny
00pa3oBaTeNbHOM  OpraHU3aluy,
BeO-KaMepbl, KOMMYHHKAI[HOHHOE
obopynoBanue, obecrneynBaromee
JOCTYm K  CEeTH  HHTEpHET
(mpoBoaHOE COEIUHEHUE u
OecrpoBOJHOE  COCOUHEHHE IO
texHonoruu Wi-Fi)

CEeTH

Microsoft Windows;
Microsoft Office




