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1 Henu n 321244 U3y4YeHUs1 TUCHUILJINHBI (MOLYJIs1)
1.1 Ilesb oCBOEGHUS JUCHUTLIMHBI

Lens ocBoeHust aucuuIUiuHbl «OHMKA TBEpJOro Tena» COCTOMT B (HOPMUPOBAHHU Y
CTYJIEHTOB 3HAHUH MO CTPYKTYpE MOHHBIX MPOBOJHUKOB, UX (DPU3UKO-XMMHUYECKUM CBOWCTBaM,
KWHETHKE HOHHOTO 0OMEHAa M MacCONepEeHOCY B MOHHBIX MPOBOJHUKAX.

1.2 3agauu AMCHUIIJINHBL:

- ¢(hopMHUPOBATh y CTYACHTOB 3HAHUS O CTPYKType U (PU3UKO-XUMHUYECKHUM CBOWCTBAM MOHHBIX
IIPOBOJIHUKOB,

- chopMupoBaTh 3HaHUS O MpoIleccax MepeHoca 3apsaaa U Macchl B pacTBOPaxX AJIEKTPOJIUTOB U
HOHIIOJINMEPAX;

- o0ecneunTh YCBOGHUE TEOPETHUYECKUX OCHOB M 3aKOHOMEPHOCTEH 3JIEKTPOMACCOIEpPEHOCA B
HMOHHBIX ITPOBOJHUKAX;

- pa3BUTh YMEHHMS 10 HCIOJIb30BAaHUIO  TMOJYYEHHBIX 3HAHUM Uil ONUCAHUSA
JJIEKTPOMACCONIEPEHOCa B PA3IUYHBIX YCTPOMCTBAX: XHMHUYECKHMX HMCTOYHHKAX TOKA H
AJEKTPOJIU3EpaXx;

- chopMupoBaThb y CTYJEHTOB HAaBBIKM CAaMOCTOSTEIBHOM aHAJIUTHUECKOW W HAay4HO-
HCCJIEI0BATEIbCKOM pabOTHI.

1.3 MecTo qucuunjanHbl (MOAYJIsl) B CTPYKTYpe 00pa3oBaTe/ibHOI MPOrpaMMbl

Hucuunnuaa «VoHWKA TBEpAOro Tema» SIBISETCS JUCIHHUIUIMHOM MO  BBIOOPY
BapuaTuBHOW dyacTu broka 1 "Jlucuumrumasl (Momymm)" ydeOHOTO TuTaHa, (hopmMupyemon
y4acTHUKaMH 00pa30BaTeNbHBIX OTHOMIEHUH. M3yuenue aucuumiauabl «MloHHWKa TBEpOro Temay
JOJKHO TpPEANIECTBOBaTh HW3YUYEHUIO TaKUX JUCHUIUIMH, Kak «COBpEMEHHBIE METObl
UCCJICIOBAHMS B JJIEKTpOXUMUU». [Ipy OCBOEHMM JaHHOW AMCIUIUIMHBI CTYACHTHI JIOKHBI
UMETh 3HAHUA MO (PU3MUECKON XUMHHM U AJIEKTPOXMMHUHU, YMEHHE paboTaTh C XUMHYECKON
MOCyZIOl W peakThBaMH. B pamkax MaHHOW TUCIUIUIMHBI y CTYACHTOB (DOPMHUPYIOT 3HAHHS,
YMEHHsSI U HaBBIKH, KOTOphle oOecredar (OopMUpOBAHHE KOMIETEHIMH, HEOOXOAMMBIX IS
YCIICHIHOM Hay4HO-UCCIIEI0BATEIbCKONW Pa0OThI B BEIOPAHHOW 001aCTH XUMHUH.

1.4 IlepedyeHb MJIAHMPYEMBIX Pe3yJbTATOB OOy4YeHHsI IO AMCHMILIMHE (MOIYJIO),
COOTHECEHHBIX € IVIAHUPYEMbIMHU pPe3y/IbTaTaMH OCBOCHHS 00pa30BaTe/IbHON NPOrpaMMblI

W3ydyenne paHHOW y4eOHOW AMCHUTLIMHBI dbopMupoBanue y

00yJaroNuXxcs CICIYIOMNUX KOMITETCHITHNA:

HaNpaBJICHO Ha

Kon n HanMeHoBaHMe HHIUKATOpa

PesynbTaThl 00y4eHuUs IO AUCIUIIIIHE

MK-1. Cnoco6eH miaHupoBaTh padoTy H

Bblﬁl/lpaTb alCKBaTHbI€ METO/bl PCEIICHUA HAY4YHO-

HCCIeA0BaATECJIbCKHUX 3a1a4 B BBIﬁpaHHOﬁ 00J1aCTH XHMHH HJIH CMEKHBIX HAayYK

WIIK-1.1. BeiOupaer SKCIEpUMEHTAJbHBIC |
pacueTHO-TEOPETUYECKHE METOAbl  PELIeHUs
MOCTAaBJICHHOH 3a/1a4M, UCIOJIb3Ys JOCTHKCHUS
COBPEMEHHOM XUMHUECKON HayKU, U UCXOIS U3
UMEIOIUXCH, MaTepHalbHbIX,
MH()OPMALMOHHBIX U BPEMEHHBIX PECYPCOB.

3HaeT OCHOBHBIE (PM3UKO-XHMUYECKHE CBOWCTBA MOHHBIX
MPOBOJHUKOB M 3aKOHOMEPHOCTH KHUHETHKH HOHHOTO
oOMeHa.

YMeeT  IKCIEPUMEHTAIBHO  ONpeleinTh  (DU3UKO-
XMMHUYECKHE CBONCTBA HOHHBIX MPOBOHUKOB U CKOPOCTh
HMOHHOr0 0OMeHa.

BnaneeT OCHOBHBIMHU IIOHATUAMU U TepMI/IHOHOFI/IGﬁ B
00J1aCTH HOHUKHU TBCPAOTO TeJia.

HUIIK-1.2. Hcnone3yeT coBpeMeHHOE (DHU3UKO-
XUMHYeCKoe 00OpYyIOBaHUE IS TONyYEHHUS
MHTEPIPETAlnN  JTOCTOBEPHBIX  PE3yJHTAaTOB
WCCIIeTIOBaHMSI B BRIOPaHHOM 00JIaCTH XUMUH.

3HaeT OCHOBHBIC 3aKOHOMEPHOCTU MEPEHOCA 3apsina U
MAcCChl B MOHHBIX ITPOBOOHUKAX.

YMeeT HCIoIp30BaTh COBPEMEHHOE (DH3UKO-XUMHUYECKOE
obopynoBaHne JUIS ~ HWCCIENOBAHWSA  TPAHCIOPTHBIX
CBOWMCTB MOHIIOJIUMEPOB.




KOIL 1 HAaUMCHOBAaHUEC MHAUKATOpA P€3yHbTaTI)I 06yquI/I$I 10 JUCHUIIIINHC

Bnaneer TEOPETHYCCKUMU MIPEACTABICHUSIMU o
MEXaHH3MaX I[IEPEeHOCAa HMOHOB B  CHHTCTHYCCKHX
HMOHOOOMEHHUKAX.

IIK-3. Crioco0eH Ha OCHOBe KPUTHYeCKOro aHajau3a pe3ynbTaTtoB HUP oneHuBaTh mepcneKTHBBI HX
NMPAKTHYECKOT0 MPHMEeHEHNsI H POJ0JIKeHHsI padoT B 3J1eKTPOXHMHUH WJIH CMEKHBIX HAYKax

WIIK-3.1.  Asvammsupyer u  06o0maer | 3HaeT 0cCOOCHHOCTH TIEpEeHOCca 3aps/ia U MacChl B HOHHBIX
pe3yabTaThl  MHGOPMAIMOHHOTO IIOMCKA 110 | IPOBOJHHKAX.

TEMATHKE MCCIEI0BAHMSA B BEIOPaHHOM 00/acTH | YMeer NpPOBOAWTH KPUTHYCCKUH aHAlIW3 pPe3yJbTaToB
XUMUH. OKCIIEPUMEHTAIHBIX ~ HMCCIICAOBAHUA  CTPYKTYpPBl U
JICKTPOTPAHCIIOPTHBIX XaPAKTEPUCTUK HOHIIOJIMMEPOB.
Bnaneer CII0COOHOCTBIO 00001maTs pe3yabTaThl
nHpOpMaNMOHHOTO TOWCKa 1O IU((PY3HOHHBIM U
3JIEKTPOIIPOBOJISIIINM CBOHCTBAM HOHOOOMEHHHUKOB.

HIIK-3.2. OneHuBaeT MEePCTIEKTUBHI | 3HAET 00JACTH MPUMEHEHHS HOHHBIX IPOBOIHUKOB.

MIPAKTUIECKOTO MpuMeHeHus pe3yibratoB HUP | Vmeer HHTEPIPETUPOBATH [10JIy4E€HHbIE
u HHUOKP wu mnpojomxeHuss pabOT B | SKCIIEPUMEHTAIbHBIE pe3yibTaThl M (HOPMYJIMPOBATH
SIEKTPOXMMUH MM CMEKHBIX HayKax. 3aKJIIOYEHHS] U BBIBOJBI C  HCIIOJIE30BaHHEM

JUTEPATyPHBIX JTAHHBIX.

Brnameer HaBBIKaMH 10 pe3yiIbTaTaM dKCIEPUMEHTAIBHBIX
HCCIICAOBAaHUN OIIEHUBATh IMEPCIEKTUBBI MPAKTHUECKOTO
HCIOJIb30BaHHUs HOHIIOJIHMEPOB.

PesynbpTaTel 0O0y4eHHs] TIO JAMCHUILIMHE JAOCTUTAIOTCS B paMKax OCYIIECTBICHUS BCEX
BUJIOB KOHTaKTHOM U CaMOCTOSATENbHOW paboThl OOydYaloOmUXCS B COOTBETCTBHH C
YTBEPKIACHHBIM YUEOHBIM TIIAHOM.

WuaukaTtopsl  TOCTHXKEHUS  KOMIIETEHIIMM  CUMTAOTCA  C(OPMUPOBAHHBIMU  IIPH
JOCTHKEHUH COOTBETCTBYIOIINX UM PE3yJIbTAaTOB OOYUCHUS.

2. CTpyKTYypa U cofepKaHue JUCUUILTHHBI

2.1 PacnipegesieHne TPyA0€MKOCTH AUCHHUILVIMHBI 10 BHAaM pador
OO6mast TpyA0€MKOCTh JAUCIUIUIMHBI COCTAaBISET 4 3a4eTHBIX eauHHIbl (144 daca), ux
pacrpeneneHue 1o BuiaM padboT MpeICTaBIeHo B Tabiuie

Bun yae6Hoi paboTh Bcero CemecTpsl
4acoB (gackl)
1
KonTakTHas paboTa, B TOM YHcIe:
AyauTopHBIe 3aHATHS (BCero): 68 68
3aHATHS JCKIMOHHOIO TUIIA 32 32
J1a00paTOpHBIE 3aHATHS 36 36

MPAKTUYCCKUC 3aHATUA - -

CCMHMHAPCKUC 3aHATUS - -

HMnas koHTakTHasi padoTa:

Konrposs camocrositensHoit pabotsl (KCP)

IIpomexyTounas arrectanus (MKP) 0,2 0,2
CamocTosiTesibHasi padoTa, B TOM YHCJIE: 75,8 75,8
Odopmienue 1abopaTopHbIX padboT 25 25
CaMocTosITeNbHOE N3yUeHHE TEOPETUUYECKOr0 MaTepuaa 25 25
IToAroToBKa K TEKYLEMY KOHTPOJIIO 25,8 25,8
KonTpoas:
[ToaroroBka K 3K3aMeHy - -
O0mas TpyAoeMKOCTh vac. 144 144
B TOM YHCJIe KOHTAKTHasI 68.2 68.2
padora
3a4. e 4 4

2.2 Conepxxanue Q¥ CHUTLTHHBI



Pacnipenenennie Bu0B yueOHOM pabOTHI M UX TPYAOEMKOCTH T10 Pa3zesiaM TUCIHUILTAHEIL.

Paznensl (TeMbl) AUCHUIUIMHEL, H3y4yaeMble B 1 cemectpe (ouHast popma oOydeHus)

KoanuectBo yacos
AynutopHas preay
pabora opra
Ne HauMeHOBaHKE pa3enos (Tem) pabota
Bcero
JI 113 JIP CPC
) CrpykTypa v PU3NKO-XUMUYECKHIE CBOMCTBA HOHHBIX 30 | 4 ) 6 20
' npoBoAHMKOB. KiHeTHKa MOHHOTO 0OMEHa
5 MHoroo6pasue sSBJIeHN TTepeHOca B HOHHBIX 20 | 4 ) 6 10
MPOBOJHHUKAX
3. JIBrb>KeHUE HOHOB B AJIeKTpuuYeckom moJie. [lepenoc 29 g ) 6 s
3apsiga B pacTBOPAx JIEKTPOJIUTOB U HOHIIOJIUMEPAX
Juddy3ust B MOHHBIX TPOBOIHUKAX.
4. |Dnextpomuddy3us U mpeneabHbI TOK B MEMOPaHHBIX | 35 8 - 12 15
CUCTEMAX
TeopeTnueckoe onrcaHue IEKTPOMACCONEPEHOCA B
5. |HOHHBIX IPOBOJHHUKAX. [IpruMmeHeHre HOHIOJIMMEPOB B 298| 8 ) 6 15.8
Pa3JUYHBIX YCTPOUCTBAX: XUMHUYECKUX HCTOUHUKAX
TOKa U JIEKTPOIU3EpaAX
UTOI'O no pazderam oucyuniutivl 143,8| 32 - 36 75,8
Kontposs camocrosrensHoii pabotel (KCP)
[TpomexyTtounas arrecraims (MKP) 0,2
HO)_II"OTOBKa K TCKYHIEMY KOHTPOJIIO -
O0mas TpyA0EeMKOCTh 110 TUCIHIIINHE 144
[Tpumeuanue: JI — nexmuu, [13 — mpaktudeckue 3aHsaTus / cemuHapbl, JIP — maGoparopHbie

3ansaTusi, CPC — camocTositensHas paboTa CTyJeHTa

2.3 Coaep:xanue pa3jaesioB (TeM) IMCIHUANIAHbBI

2.3.1 3aHATHA JEeKIIUOHHOI0 TUIIA

HaumenoBanue paznena

®dopma TeKyIero

Ne (tembi) Coneprkanue pazaena (Tembl) KOHTDOI
1. |Crpykrypa u Qu3HKO- CTpyKTypa HOHIIOJIUMEPOB M METOAbl €€ HCCIIEJOBAHUS. |yCTHBIN OMpPOC
XHUMHUYECKUE CBOMCTBA OU3NKO-XMMUYECKHE  CBOMCTBA  HMOHHBIX  MpoBoaHuKoOB|JIP1, JIP2
HMOHHBIX MPOBOJHUKOB OCHOBHBIC 3aKOHOMEPHOCTH TPOTEKAHHWS HOHHOTO OOMEHa.
Kunetuka nonsoro MexaHu3M HOHHOTO oOOMeHa. JluMuTHpyromas Ccraaus.
obOMeHa OKCTIepUMEHTAILHBIC METOJIbl M3yYeHUs KWHETUKH HOHHOTO

obmena. OCHOBHBIE TEOPHH KMHETUKH HOHHOTO OOMEHA.

2. |MHoroo0Opa3ue sBneHuii |OCHOBHBIE TTOHSTHSL. ITotox  BemecTBa. YcoBue|yCTHBIH OMpoc
IepeHoca B MIOHHBIX AIEKTPOHEHUTPATBHOCTH. Y paBHEHUE MaTepHalibHOTO OanaHca.|JIP3
MIPOBOTHUKAX BremHue cuiabl B MOHHBIX TMPOBOJHUKAX. DPHUKIIMOHHAS

MOJIeNTb B3aUMOJICHCTBUS MTOTOKOB. Pa3BuTHE CHIT TpEHUS B UX
KOJIMYeCTBEeHHasi oneHka. 3akonsl Owma u  Dapanes
[PUMEHHUTEIBHO K MOHHBIM IPOBOAHHUKAM.

3. |[BmwKeHHE HOHOB B AOCONIOTHAsT CKOPOCTh JIBHXKCHHS HMOHOB. YJEJbHAs ¥|YCTHBIH OMPOC
AIEKTPUYECKOM II0JIE. SKBHUBAJICHTHAS 3JIEKTPOIIPOBOJHOCTD, YHCIIA IEpeHoca HOHOB. |JIP4
Ilepenoc 3apsina B
pacTBOpax 3JEKTPOIUTOB
Y MOHIIOJIMMEpax

4. |Auddy3ns B HOHHBIX 3akonbl ®uka. Camonuddysust monos. Ypasuenue HepHcra-|ycTHbli onpoc,

MIPOBOTHHUKAX.
Onexrpoauddy3us u
MpeJesIbHBIA TOK B

cua nuddysun.
Onextpoauddy3noHHBIH

OWHIITeHA. DnexTpudeckast
Jnddy3nonnbiii MOTEHITAAT.
[EPEHOC B PACTBOPAX COJIH.

JIPS




MeM6paHHLIX CHUCTCMaxX

TeopeTtnueckoe
OMHCaHKe
JJIeKTpOMaccoepeHoca B
HOHHBIX IPOBOJHUKAX.
IIpumenenue
HOHIIOJINMEPOB B
Pa3IUYHBIX YCTPOHCTBAX:
XUMHUYIECKUX HCTOYHHKAX
TOKA M DJIEKTPOJIN3EPaAX

YpaBuenne Hepncra-Ilnanka. TepmoanHamuka
HEPaBHOBECHBIX IMPOLIECCOB JJISl ONMUCAHUS SIBJICHUI MepeHoca
B HOHHBIX NPOBOJHUKAX. TBepIoNoJMMEpHbIE XUMHUYECKUE
HCTOYHMKA TOKa C  IPOTOHOOOMEHHOHW  MeMOpaHOMA.
MemOpaHHBIC 3JICKTPOJIU3EPhl JUIsl TOJNYy4YCHHS XJopa H
LIEeJIOUH, BOAOPOJA U KHCIOPOa.

JIP6, Tect Nel

2.3.2 3aHATHSA CEMHHAPCKOI0 THNA (MPaKTHYeCKHe / ceMUHAPCKHE 3aHATHSA /
JabopaTopHblie padoThI)

No HaumenoBanwue paznena TematuKa sanaTHil/paboT ®dopma Tekymero
(Tembl) KOHTPOJIA
1. |CrpykTypa u pu3nuKo- W3yuenne pacnpenesienus mop mo paanycam B vonnonumepax |JIP1, JIP2
XUMHYecKHe cBoiicTBa  |OmpeneneHne (U3NKO-XUMHUIECKIX XapaKTePUCTHK
HMOHHBIX TIPOBOTHUKOB  |HOHIIOJINMEPOB)
Kuneruka nonHoro
obmeHa
2. |CtpykTrypa u puU3HUKO- OrnpeniesieHre CKOPOCTH W JIMMHTHPYIOMEH ctaauu woHHOTO|JIP3
XUMHWYECKHE CBOWCTBA  |0OMeHa.
WOHHBIX MPOBOJHUKOB
KuneTnka HOHHOTO
oOMeHa
3. |MHoroo6pa3ue siBinenuii |Onpenenenue ko3 duuneHro camoauddysuu B JIP4
NEPEHOCa B MOHHBIX HOHOOOMEHHBIX MEMOpaHax Ha OCHOBaHUU
HIPOBOAHUKAX KOHIYKTOMETPUUYECKUX U3MEPEHUH.
4. |[IBWKEeHUE UOHOB B OrnpeneneHre yaeIbHON dIEKTPOITPOBOAHOCTH JIPS
9JICKTPUIECKOM TIOJIE. HMOHOOOMEHHBIX MEMOpaH KOHTAKTHBIM METOJIOM B
Iepenoc 3apsna B 3aBUCUMOCTH OT IPUPOIBI IPOTUBOUOHOB.
pacTBOpax AMEKTPOIUTOB
Y MOHITOJIUMEPAX
5. |Auddy3us B HOHHBIX Onpenenenre koddunrenta nudy3un dJIEKTPOIUTOB B JIP6
IIPpOBOJHUKAX. pacTBOpe C NOMOIIBIO CUCTEMbI HOHUT—PACTBOP
Onexrporuddysust n
TpeJIeITbHBIN TOK B
MEMOpPaHHBIX CUCTEMaX
6. |Auddysus B MOHHBIX W3mepenne mpenenbHOro TOKa B - 3JeKTpomeMOpanHOH|JIP7
MPOBOTHHUKAX. cUcTeMe.
Onextpomuddy3us u
MpeAesIbHBIA TOK B
MEMOpPaHHBIX CUCTEMAaX

3ammuTa nabopatopHoii pabotsl (JIP), konTponsHas padora (KP).

2.3.3 IlpumepHasi TeMaTHKa KYpCcOBBIX padoT
Kypcoas pabota He mpeaycMOTpeHa YICOHBIM TIJIAHOM.

2.4 IlepeyeHb yueOHO-METOAUYECKOT0 O0ecnevYeHH sl AJI CAMOCTOATEILHON padoThI
00y4YaKIIUXCS 10 TUCHHILINHE

HepequL y‘ieGHO-MeTOZ{I/I‘IeCKOFO obecrnieyeHus JUCIUIIIINHBI 110

Bun CPC BBITIOJTHEHHIO CAMOCTOSITSIILHOU paboThI

1 | Odbopmnenue 1abopaToOpHBIX
pabor

1. MemOpaHHast DJIEKTpOXUMUS: ydeOHoe Tocobne uIsi oOydaromuxcst o
OCHOBHBIM 00pa30BaTeNbHBIM INPOTPAMMAaM BBICIIETO OOpPa30BaHHSA YPOBHS
OakajaBpuar M Marucrparypa Ho 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.,
uctp. u gom.]. - KpacHonap: [KybaHckuil rocyapCTBeHHbBIH YHUBEPCHUTET],
2017.-290 c.

2 | CamocrosarensHoe uzyuenue | 1. H.IL. TI'mycun, H.A. KoHoHeHKO OneKkTpoMaccomepeHOC B HOHHBIX
TEOPETUYCCKOTO MaTepuaia | mpoBoaHUKaX: YueOHoe mocobue. Kpacnomap.: Ky6.I'Y, 2014. 87 c.
2. HNamackun B.b., Tletpuii O.A., Hupnuna I'.A. DnexTpoxumus: ydeOHOE

mocodre Ui CTYACHTOB, OOYYalOMIMXCS II0 HANPAaBJICHUIO ITOATOTOBKH
«Xumusty. Cno6.: Jlans. 2015. — 670c.

3 IToaroroBka k Tekymemy (1.  Meroguueckue peKOMEHJAIMM K  OpraHu3allid  ayJIUTOPHOW U
KOHTPOJIO BHEAyIUTOPHON (CaMOCTOSATENILHOM) paboThl CTYAEHTOB: METOANYECKHE
ykazanust / coct. T.II. Cropoxenko, T.b. ITounnok, A.B. Becnanos, H.B.
Jloza. — Kpacnonap: Kybanckuii roc. yu-1, 2018. - 89 c.

Y4eOHO-MeTOANYECKHE MaTepuajbl I CaMOCTOATEILHONW pabOThl O0YYalOlUXCs W3
YKCJla MHBAJIKUIOB U JIUL C OTPAHUYEHHBIMU BO3MOXKHOCTSAMU 3710poBbs (OB3) npenocrasistorces
B (hopMax, aJanTHPOBAHHBIX K OTPAHUYEHUSIM HX 3JOPOBBS U BOCTIPUATHS HHPOPMALIIH:

Jnist a1 ¢ HapyIIEHUSIMU 3PCHUS:

— B TIeYaTHOM (popMe yBEITUUCHHBIM MIPUPTOM,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA,

— B (hopme ayauodaiina,

— B re4atHoi (opme Ha si3bike bpaits.

JIjig U1 ¢ HapyUIeHUSIMH CITyXa:

— B I1e4aTHoM (opme,

— B popMe IIEKTPOHHOTO TIOKYMEHTA.

JUist 1 ¢ HapyIIEHUSIMH OTIOPHO-IBUTATEJILHOTO amapara:

— B TIeYaTHOU (opme,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA,

— B (hopme ayauodaiina.

JIaHHBIN TIepeyeHb MOXET OBbIThb KOHKPETH3HPOBAH B 3aBUCHMOCTH OT KOHTHHICHTa
oOyyJaronuxcs.

3. Oopa3oBaTejibHbIe TEXHOJOIMH, NPHMeHsieMble NPH OCBOCHUHM JUCHMILIHHBI
(Moxys)

B xome wu3ydeHus [AUCHUIUIMHBI TNPEAYCMOTPEHO HCIOJIb30BAHHWE TEXHOJIOTMH
npoOJIeMHOTO OOy4YEeHHMS, BBINOJIHEHUE CTYACHTaMU JaOOpaTOpHBIX paboT B MalbIX Tpymmnax,
caMoCTOsTeNIbHas paboTa CTYICHTOB.

KoMneTeHTHOCTHBII MOAX0J B paMKax MpernoJaBaHus IUCIMIUIMHBI pean3yeTcs B
UCTOJIb30BAHUM HMHTEPAKTUBHBIX TEXHOJOIMH M AKTUBHBIX METOJOB (IIpOOJIEMHAs JEKIUs,
paboTa B MaJbIX IPpyNIax) B COUETAHUU C BHEAYIUTOPHOMN pabOTOM.

NHpopmMallMOHHbIE  TEXHOJOTMM, MPHUMEHSAEMble IpPU HU3YyYEHUM JAUCLUILINHBL
UCTOJb30BaHUE  HMH()OPMAIIMOHHBIX  PECYpCcoOB,  JOCTYNHBIX B HH(OPMALUOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTh IHTepHeT.

AnantuBHbIe 00pa30BaTEbHBIE TEXHOJIOTHH, IPUMEHSEMBbIC TIPU U3yUEHHH TUCIUIUTUHBI
— Ui JMIl C OrPaHUYEHHBIMM BO3MOXKHOCTSMHU 3JI0pOBbsl NPEAYCMOTPEHA OpraHU3aLus
KOHCYJIbTallu! C UCIIOJIb30BAHUEM JIEKTPOHHOM IOYTHI.

4. OueHouyHble CpeACTBAa IS TeKyHIero KOHTPOJS  YCHeBaeMOCTH M
MPOMEKYTOYHOM aTTeCTALMHU

OreHOUHBIE CpelCcTBa MpeaHa3HAueHBl IS KOHTPOJIS M OLEHKH 00pa3oBaTeNbHBIX
JOCTIDKEHUHM 0Oy4YalolIMXcsi, OCBOMBIIMX IporpamMmy yueOHOM mucuuruimHbl «KuHeTnka
MOHOOOMEHHBIX MPOIIECCOB M MACCONIEPEHOC B MOHHBIX TIPOBOAHUKAXY.

OHGHO‘IHBIC Cp€acTBa BKIIIOYACT KOHTPOJBHBIC MAaTEpHUaAJIbl I IPOBEACHUA TEKYLIEIro
KOHTPOJIA B (hopMe BOIPOCOB JUIsl YCTHOTO OIMpPOCa, TECTOBBIX PabOT, KOHTPOJBHBIX PabOT,



KOHTPOJIBHBIX BOTIPOCOB K J1aOOpaTOPHBIM paboTaM, ¥ MPOMEKYTOUHOMH aTTecTalMu B GopMme
BOTIPOCOB K 3a4€Ty M SK3aMEHY.

CTpyKTypa OLlleHOYHBIX CPEICTB JAJIS TeKYLIel U MPOMeKYTOYHOM aTTeCTAlluU

KO}_'[ 1 HAMMCHOBAHUC

HanMeHoBaHHME OIIECHOTHOTO CpeacTBa

Ne PesynbTaThl 00yueHus
HHAWKaTOpa N [IpomexxyTounas
/T (B cootBeTcTBHH C 1I. 1.4) Texymuii KOHTPOJIb
(B cootBeTcTBHH C 1. 1.4) aTTecTanus
HIIK-1.1. Bri6oupaet | 3Haer ocHoBHBIe (u3uko- | JJaboparopnas pabota Bormpoc Ha
SKCIEPUMEHTANbHBIE U | XUMUYECKUE CBOWCTBa Jk3amene 1, 2
pacYeTHO-TEOPETUIECCKUE | MOHHBIX IPOBOJHUKOB U
METOBI pemeHns | 3aKOHOMEPHOCTH
TIOCTaBIEHHONH  3a/1aud, | KHHETHKH HOHHOTO
UCTIONB3Ysl  JTOCTHIKCHHUS | OOMEHa
COBpPEMEHHOU Ymeer axcnepumMenTansHO | JlaboparopHas padora Bomnpoc Ha
| XMMHYECKOH HAyKH, U | ONpenesiuTh ¢dusnko- JK3aMeHe 3
UCXOJsI M3 HWMEIOIINXCS, | XMMUYECKHE CBOIiCcTBa
MaTepUAITbHBIX, WOHHBIX TPOBOJHUKOB U
UH(POPMALMOHHBIX U | CKOPOCTh HOHHOTO
BPEMEHHBIX PECYpPCOB. oOMeHa.
Brnaneer ocHOBHBIMU | JlabopaTopHas paboTa Bomnpoc Ha
TMOHATHSMH u | Tect 9K3aMeHe 2
TEPMHUHOJIOTHEHN B 00acTh
WOHUKH TBEPJOTO Tea
3Haer ocHoBHBIe | JJabopaTopHas pabora Bormpoc Ha
3aKOHOMEPHOCTH JK3aMeHe 6-8
mepeHoca 3apsija U MaccChl
HIIK-1.2. Hcmonb3yer p P
B MOHHBIX [TPOBOTHHUKAX.
COBpPEMEHHOE  (PU3UKO-
Ymeer ucronb3oBath | JlaboparopHas pabora -
XUMHYECKOE
COBPEMEHHOE ¢usmKo-
o0opynoBaHue JUIS
XUMHYECKOE
MOy YCHUS u
o0opynoBaHue VISt
2 | WmHTepIpeTauu
UCCIICIOBAHHUS
JIOCTOBEPHBIX .
TPaHCIOPTHBIX  CBOMCTB
pe3yIbTaToOB
HMOHIIOJIIMEPOB.
WCCIIeTIOBaHUS B
N Brnageer teopernueckumu | JlabopaTopHas pabora Bormpoc Ha
BBIOpaHHOM obnacTu
N MpEeACTaBICHUSAMU o | Tect sk3amene 11, 19,
' MEXaHU3Max repeHoca 20
WOHOB B CHHTETHYECKHX
MOHOOOMEHHHUKAX.
3Haer ocobenHoctu | JlaboparopHas pabora Bormpoc Ha
nepeHoca 3apsiiaa u maccel | Tect sk3amene 10
B MOHHBIX [TPOBOTHHUKAX.
Ymeer npoBoauTh | JlaboparopHas pabota _
KPUTHYCCKHIA aHanmu3
pe3yJIbTaToB
UIIK-3.1. AHanu3upyeT U | SKCHEPUMEHTANbHBIX
0000IIaeT  pe3ynbTaThl | UCCICIOBAHUN CTPYKTYPHI
MHPOPMALTMOHHOTO U 3JEKTPOTPAHCIOPTHBIX
3 | momcka TO TEMAaTHKE | XapaKTEPHCTHK
WCCIICTOBAHUS B | MOHIIOJMMEPOB
BBIOpaHHOM obmactu | Bnageer  cmocoGHOCThIO | JIaGopaTopHas paborta _
XUMUH. 00001aTh pe3ynbTaThl
MHPOPMAIIMOHHOTO
TIOWCKA 1o
1 dy3noHHBIM u
AIEKTPOIPOBOIAIIAM
CBOMCTBaM
HOHOOOMEHHUKOB.
HIIK-3.2. OuenuBaet | 3Haer obnactu Bompoc Ha
4 | mepcreKTUBbI [IPUMEHEHHUS HMOHHBIX sk3ameHe 10
MPAaKTHICCKOTO MIPOBOTHUKOB.




IMPUMEHEHUS Pe3yJIbTaToB
HUP wu HUHOKP wu
NpOJOJDKEHUsT paboT B
3IEKTPOXUMUU WnIm
CMEXHBIX HayKax.

VYMeeT UHTEepPIpeTHPOBATH
HOJTyYCHHBIC
IKCTIEPHUMEHTAJIbHBIC
Ppe3ynbTaThI u
(hopmyMpoBaThH

JlaboparopHnas pabora

3aK/IIOYEHHUS U BBIBOJBI C
HCTIOJIE30BaHIEM
JUTEPATYPHBIX JAHHBIX.

Bnaneer HaBelkamMu 1O
pe3ynbpTataMm
JKCIIEPUMEHTAITLHBIX
HCCIIEIOBAHUN OII€HUBATh
TIEPCTICKTHBBI
MPaKTUYECKOT0
HCITOJIb30BaHUS
MOHIIOJINMEPOB.

JlaGoparopnast pabota Bormpoc Ha

sk3amene 10

TunoBbie KOHTPOJIbHBbIE 32JaHUS MM MHbIE MATEPHAJIbI, HEOOXOANMBIE VIS OLlCHKH
3HAHUM, YMeHHM i, HABBIKOB U (MJIM) ONbITA JeATEJbHOCTH, XaPAKTEPHU3YIOIIUX ITANbI
(popmupoBaHus KOMIIETEHIMI B IIpoLecce 0CBOCHUsI 00pPa30BaTeJIbHOM IIPOrpaMMBbl

Bonpocsl k ycTHoMy onpocy o TeMe 1 «CTpykTypa u GU3MKO-XMMHUYECKHE CBOMCTBA

HOHHBD(HpOBOﬂHHKOB.KHHGTHK&HOHHOH)O6MCH&»

—

R I

Kakue meTonp! ccie0BaHus CTPYKTYPbl HOHITOJIMMEPOB BbI 3HaeTe?

Kakue ¢pu3nko-xuMuyeckue CBOWCTBAa HOHIIOJIMMEPOB 3aBUCAT OT CTPYKTYPHI?
KakoBbl OCHOBHBIE 3aKOHOMEPHOCTH MPOTEKaHUsI HOHHOTO 0OMeHa?

KakoB MexaHHU3M HOHHOT'O OOMEHa?

Kakue ctaguy TUMUTHPYIOT HOHHBIN 0OMeH?

Kakue sxcniepuMeHTanbHbIE METOIbl N3yUeHUsI KHHETUKH HOHHOTO 0OMEHa BbI 3HaeTe?
B ueMm ¢puznyecknii cMpICT mOTy3MIUpUIecKuX kputepues buo u ['ensdepuxa?
KakoBbI 3aKOHOMEPHOCTH U30TOMTHOTO 0OMeHa?

Kaxkast Mozenp onuceIBaeT N30TOIMHBIN 00MeH?

10 Uewm otnuyaercs mozenb Anamcona-I'poccmana ot moaenu boitna?

Bomnpocel k ycTHOMY onpocy 1o TeMe 2 «MHorooodpasue siBJieHUi NepeHoca B MOHHbIX

N —

nhw

bl

NMPOBOAHHUKAX)

Kakue moToku MOryT BO3HHUKATh B MEMOpPAHHBIX CHCTEMaXx?

Kak na3pBaloTCsi Tmpoliecchl MepeHoca TMoJ JEUCTBUEM TpaJueHTa KOHIIEHTpaIuU
BenlecTna’?

Kakue noToku BbI3bIBAET IPAIUEHT KOHLICHTPALIUU JABICHUs?

KakoB MexaHU3M NepeHoca pacTBOPUTENS BO BHELIIHEM JIEKTPUYECKOM Moje?

B uem 3akiiouaercs ycioBHe 3JE€KTPOHEHTPAIBHOCTH ?

Bomnipocsl k ycTHOMY onpocy 1o teMe 3 «/[BukeHre HOHOB B 3JIEKTPHYECKOM I10JIe.

Ilepenoc 3apsina B pacTBOpax JIEKTPOJUTOB H HOHIIOJHMEPAX)

Kaxk paccunrarh aOCOIIOTHYIO CKOPOCTh JIB)KEHUS MOHA?

Kax onpenensiercs yaenbHas 31€KTpOIPOBOAHOCTh HOHHBIX IIPOBOJIHUKOB?

Ot xakux (akTOpOB 3aBUCHUT yJI€IbHAsI 3JIEKTPOIPOBOIHOCTh HOHHBIX TIPOBOIHUKOB?
Kak cBsizanbel Mexay co0oil yaenbHas W 9KBUBAJCHTHAS AJIEKTPONPOBOJHOCTh MOHHBIX
MPOBOJHUKOB?

Kaxk onpenenuts yncia nepeHoca HOHOB?

Bonpocel k yctHOMY onipocy 1o TeMe 4 «/{upPy3usi B MOHHBIX IPOBOIHUKAX.
daexrpoanddy3us v npeaebHbIA TOK B MEMOPAHHBIX CHCTEMAX)

B kakux ycnoBusix BeinoiHsercs 1 3akoH @uka?




2. Kakue mapameTpsl CBA3BIBACT MEX Iy co00# 2 3akoH Duka?

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

4. B xakux eauHunax uzmepsercs kodpounuent auppysun?

Yro Takoe qudPy3noHHBINA TOTEHITHAN?

e

Tect Nel no Teme 4 «/lnudgdy3nss B HOHHBIX NPOBOAHUKAX. DJIeKTpoAuPPy3us n
npeaeJbHbIA TOK B MEMOPAHHBIX CHCTEMAX)

1. [TprunHO¥ BOSHUKHOBEHUSI MIPEACTHLHOTO COCTOSIHUS B DJIIEKTPOMEMOPAHHOM CUCTEME SIBIISICTCS:
PasHble YUCa nepeHoca UOHO8 8 pacmeope U Mmemopane
PA3HASL KOHYEHMPayus pacmeopa no obe cmopoHvl MemMOpaHvl
2. IlpuunHOW BO3pacTaHUsl TOKA BBHIIIE NPEACIBLHOTO B AJICKTPOMEMOpPAHHOW CHCTEME
SIBIISIETCSI:
CeNeKmu8HOCmb MeMOPAHbL
conpomugnenue MemopaHul
Kamanumudeckoe oeticmaue yHKYUOHANbHBIX 2PYNN
3. Kak wu3MeHsieTcs TpeIeNbHBII TOK C YBEIMYEHHEM KOHIIGHTPAIlMd pPacTBOpa B
3JIEKTPOMEMOpPAaHHOU crucTeMe?
yeenuuusaemcs
YMeHbUuaemcs
He U3MEHAemCcsl
4. Tommmaa 1udGy3UOHHOTO CIIOS 3aBUCHUT OT:
0OMEHHOU eMKOCMU MeMOPAHbL
2UOPOOUHAMUYECKO20 PeAHCUMA 8 CUCmeMe
memnepamypbul pacmeopa
5. Jlns pacueTa BETUUYHMHBI IPEJEIBHOTO TOKA UCIIONIb3YETCSl ypaBHEHUE:!
Quxa
Ilupca
Hepncma

KoHTposbHbIe BONPOCHI K J1a00pPaTOPHBIM padoTam

Jlabopamopnas paboma Nel-2

1. Kakas cramus HOHHOTO 0OMEHa MOYKET SIBJISTHCS IUMUTHPYIOIEH ?

2. Kakue BHeIIHUE U BHYTPEHHUE (PAKTOPHI BIUSAIOT HA CKOPOCTH HOHHOTO 0OOMeHa?

3. Kakue skcriepuMeHTalIbHbIE METO/IbI U3yUEHUS! KWHETUKHU HOHHOTO 0OMeHa BbI 3HaeTe?
4. Kakue criocoObl BBISIBIICHUS TUMUTUPYIOLIEH CTaIUH HIOHHOTO OOMEHa BBl 3HaeTe?

5. UeM HOHHBIM 0OMEH OTJINYAETCS OT U30TOMHOro 0OMeHa?

Jlabopamopnas paboma Ne3-4

Kak onpenenutpb yaenbHy0 3IeKTPOIPOBOIHOCTE MEMOpPaHBI?

Kakue nuddy3nonHbie XapaKTepuCTUKH MeMOpaH Bbl 3HaeTe?

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

bl e

Jlabopamopnas paboma Ne5-6

1. Yto Takoe KOHIIEHTpAIMOHHAS TOJISIpU3aIis B MeMOpaHHO# cucteme?

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

3 Uem oTaMYarOTCs MOJSIPU3AMOHHBIE KPUBBIC SJICKTPOTHON U JIEKTPOMEMOpaHHOM
CUCTEMBI?

4. Kakue comnpspkeHHbIe 3G (eKThl KOHIIEHTPAIMOHHOH MOJISPU3AIMH MTPOSBIISIOTCS B
3NIEKTpOMEMOpaHHOM cucteme?



3ayeTHO-IK3aMeHAIHOHHBbIE MAaTepHAJbl [JIs MPOMEXYTOYHOI  aTTecTalMu
(3x3ameH/3a4eT)

1. Cnucok 6onpocog 011 n0020mMoeKu K 3auemy

CTpyKTypa HOHIIOJIMMEPOB U METOIbI €€ UCCIEIOBAHUSI.

PU3HKO-XUMHUYECKHE CBOMCTBA MOHIIOJIUMEPOB.

OcHOBHBIE 32aKOHOMEPHOCTH MPOTEKAHUS HOHHOTO 0OMEHa.

Mexanu3m HOHHOTO 0OMeHa. JINMUTHPYIOIIasl CTaAus: TejieBas U IUICHOYHAsI KHHETHKaA.
DKCTepUMEHTAIBHBIE METObI U3yUYEHUsI KUHETHUKH MOHHOTO oOMmeHa. Kpurepuu buo u
I'enbdeprxa u ux GU3MIECKUN CMBICIL.

OcHOBHBIE TEOPUU KHUHETUKH HMOHHOTO oOMeHa. M3oromHblii oOMeH, monenb boiina.
Monens Anamcona-I"poccMana.

7. Buytpuauddys3ronnas u cmemanHoauppy3noHHas KHHETHKA.

8. OcHoBHbie OoHATHUS. [T0TOK BemiecTBa. Y CI0BUE AIEKTPOHEUTPATBHOCTH.

9. VYpaBHeHUe MaTepuaTbHOTO OallaHca.

10. 3akonsl Oma u Papajess NPUMEHUTEIBHO K IPOBOHUKAM BTOPOTO poOJia.

11. BHeuiHue cuiibl B MPOBOAHUKAX BTOPOrO POJA.

12. MuoTrooOpasue sIBJICHUH TIepeHoca.

13. ®puximoHHas MOAEIb B3aUMOJEHCTBUS IIOTOKOB.

14. PazBuTHe CUJI TPEHUS M X KOJTMYECTBEHHAs OIICHKA.

15. JIBuKeHUE MOHOB B 3JIEKTPUUYECKOM TIOJIE.

16. Y nenbHast ¥ SKBUBaJICHTHAS JIEKTPONPOBOIHOCTD, YHCIIA IEPEHOCA HOHOB.

17. Juddysus B mpoBogHUKAX BTOPOro poja. 3akoHbl DuKa.

18. Camomuddysus noHos. Ypapaenrne Hepracra-DitHmreiHa.

19. Dnextpudeckas cuia auddysuu. Judy3noHHbII MOTEHITHAL.

20. Dnexrpoandy3nOHHBIN IEPEHOC B PACTBOPAX COJIH.

21. YpaBuenue HepHcra-Ilnanka.

22. TepmoarHaMuKa HEPABHOBECHBIX MPOLIECCOB [JIsi ONMCAHUs SBJICHUN MepeHoca B
MPOBOJIHUKAX BTOPOTO poja.

SNh WD =

o

Kpurtepun oneHuBanus pe3y/ibTaToB 00y4eHUs!

Kpurepuu ornieHuBaHus 1Mo 3a4eTy:

- OI€EHKAa <«GaYTCHO»: CTYI[CHT BJI1agceT TCOpCTI/I‘-ICCKI/IMI/I 3HAHUAMU 110 I[aHHOMy
pasneny, 3HaeT KUHETHKY HMOHHOTO OOMEHa, OCHOBHBIE 3aKOHOMEPHOCTH TEpeHoca 3apsiia u
MaCCbl B HMOHHBIX HpOBO,Z[HI/IKaX, IIOHyCKaeT HC3HAYUTCIIBHBIC OIJ_II/I6KI/I, CTy,Z[eHT YMeeT
HpaBI/IJIBHO OG’bSICHSITB BKCHepI/IMeHTaHBHble JAaHHBIC C HpI/IMeHeHI/ICM TGOpCTI/I‘-ICCKI/IX
MPEJCTaBICHUM.

- OIleHKAa «He 3a4YTeHO»: Marepuajl HE YCBOCH WM YCBOEH YaCTUYHO, CTYIEHT
3aTPyAHSETCS B ONMCAHUM KHHETUYECKUX XapPAKTEPUCTUK HOHHOTO 0OMEHa, HE MOYKET NMPUBECTH
MIPUMEPHI SBJICHUH MepeHOCca B MOHHBIX IPOBOJHUKAX, 3aTPYAHACTCS B UCIIOJIB30BaHUN 0a30BOM
TEPMUHOJIOTHH.

OneHouHble CpeAcTBa JUIsl WHBAJIWAOB M JMI] C OIPAaHUYEHHBIMU BO3MOYKHOCTSIMH
310pOBbsl BEIOUPAIOTCS C yUETOM UX MHAMBUAYAIBHBIX ICUXO()U3NIECKUX OCOOCHHOCTEH.

— IpH HEOOXOAMMOCTH HHBAJNUAaM M JHMIAM C OTPAHUYCHHBIMH BO3MOXXHOCTSIMH
3I0POBBS IPEIOCTABIIAETCS NOMOJHUTEIBHOE BPEMs Ul TIOATOTOBKHM OTBETAa HA DK3aMEHE;

— IIPU TPOBEJICHUH TPOLEAYPHl OLICHUBAHUS PE3yJIbTAaTOB 00YyUEHUS] MHBAIM/IOB M JIMIL C
OTPaHUYEHHBIMH BO3MOXHOCTSAMHU 30POBbs MPELYCMaTPUBACTCA MCIIOIb30BAHUE TEXHUYECKUX
CpEeICTB, HEOOXOIUMBIX UM B CBSI3U C UX WHAUBUIYATbHBIMH OCOOCHHOCTSIMH;



— TIpU HEOOXOAUMOCTH ISl 00YUAIOIINXCSI ¢ OTPAHMYCHHBIMH BO3MO)KHOCTSIMHU 3/TOPOBbS
U HWHBAJIWAOB IHpoucaypa OLCHUBAHHUA PC3YyJIbTATOB 06yquH51 10 JUCHUIINIMHE MOXCET
MIPOBOJUTHCS B HECKOJIBKO ITAIIOB.

Hpoue;[ypa OIICHUBAHHA PC3YJIbTATOB 06yquI/151 HWHBAJIMAOB W JIUI[ C OrpaHUYCHHBIMUA
BO3MOXXHOCTSIMH 3JIOPOBbsSI 110 JTUCIHHIUIHHE (MOMYIIO) TIPEAyCMAaTPHBACT TPEAOCTABICHHE
uHpopmanuu B (opMax, aZanTUPOBAHHBIX K OrPAaHHYEHHUSIM HMX 370PDOBbS U BOCTIPHUATHA
uH(OpMaIuu:

JList AL ¢ HapyLIEHUAMU 3PEHMUS:

— B TIeYaTHOU (popMe yBEITUUCHHBIM MIPUPTOM,

— B (popmMe 2IEKTPOHHOTO TOKYMEHTA.

JIiist TUT C HApYIICHUSIMH CITyXa:

— B I1e4aTHOM (opme,

— B (popMe PIIEKTPOHHOTO TOKYMEHTA.

I[J'DI JiaIl ¢ HApYHMICHUSAMU OIIOPHO-ABUI'ATCIIBHOIO alrapara:

— B TIeYaTHOU (opme,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

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

5. IlepeyeHb y4eOHOM JJUTEPATYPbI, HHPOPMAIMOHHBIX PECYPCOB M TEXHOJIOT Ui
5.1. YyeOHast 1uTepaTypa

1. Kononenko H.A., lemuna O.A., JIoza H.B., ®anmuna W.B., llkupckas C.A.
MemMOpaHHas JIeKTpOXuMus: yaeOHoe mocodue. 2-e u3., uctp. u non. Kpacxonap,
KyoI'Y, 2017. 290 c.

2. Jlamackus B.b., Iletpuii O.A., Hupnuna I'.A. DnexTpoxumus: yaeOHOe nmocodue s
CTYZCHTOB, 00yUaIOIIMXCs 10 HAIIPABICHUIO MOATOTOBKH «XumMus». Cn6.: Jlans. 2015. -
670 c.

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

4. Yopkenaopd U., HaiimantcBenpaiit X. CoOBpeMEHHBIN KaTalu3 U XUMHUECKast KHHETHKA.
Honronpyanstii: Uatennexr, 2010.

5.2. Ilepuoanyeckasi JuTEpaTYpa

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

2. DNEeKTpOXUMHUS — OIUH U3 KPYIMHEHIIMX POCCUICKUX HAYYHBIX KYpHAJOB,
OTPaKAIOIIUX OCHOBHBIC JOCTIKEHHS B OOJACTH AIIEKTPOXMMHUH, MyOJUKYIOMIUN paloThI,
MOCBAILEHHBIE aKTyaJIbHBIM BOIIPOCAM JIEKTPOXUMUMU.

3. MemOpanbl ¥ MeMOpaHHBIE TEXHOJOTUM - POCCUHCKHUN Hay4HBIH JKypHall,
nyOJIMKYIOIIMIA CTaThU IO OCHOBHBIM MpoOJeMaM MOJyuYeHUs W HCCIeOBaHUS MeMOpaH u
pa3BUTHS BaKHEHIINX HaNpaBIeHUH MEMOpPAHHBIX TEXHOJIOTHIA.

4. XKypnan ¢uznueckol XUMUU — OJUH W3 KPYIHEUIIUX POCCHMUCKAX HAYYHBIX
KYPHAJIOB, OTPaKAIOUIMX OCHOBHBIC HANPABJICHUS PAa3BUTHUA XUMHH, ITyOIMKYIOUHMHA paboThI,
MOCBSIIEHHBIE aKTYaJbHBIM OOIIKMM BOIPOCAM XMMHUHU U MpoOsieMaM, BOZHUKAIONIMM Ha CTHIKE
Pa3IUYHBIX Pa3esioB XUMHUH, a TAK)KE HA TPAaHMIIAX XUMUU U CMEKHBIX C HEHM HayK.

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

DJIeKTPOHHO-0MOIMoTeuHbIe cucTeMbl (DBC):

1. DBC «OPAWT» 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
IIpodeccuonanbHbie 6a3b1 JAHHBIX:
1. JKypnans! uznarensctsa Wiley https://onlinelibrary.wiley.com/
2. Hayunas snextponnas 6ubmmotexka (HOB) http://www.elibrary.ru/
3. TloJHOTEKCTOBBIE apXUBBI BEAYIIUX 3alaJHbIX HAYYHBIX KypHaIoB Ha Poccuiickoi
iatdopme HayuHbIX KypHamoB HOUKOH http://archive.neicon.ru
4. HammonanbHast 2JIEKTpOHHAss OuOaMoTeKa (JOCTYHm K DJIEKTPOHHOW OMOIHMOTEeKe
nuccepranuii Poccuiickoit rocynapctsennoi 6ubnuorexu (PI'B) https://rusneb.ru/

Pecypcol cB00OOIHOTO 10CTYyHA:

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

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

3. Hudopmarnmonnas cuctema "EquHoe okHO JocTymna K 00pa3oBaTeabHbIM pecypcam”
http://window.edu.ru/;

4. Enunas kosuekius nudpoBbIx o0pa3oBaTenbHbIX pecypcos http://school-
collection.edu.ru/ .

CoOcTBeHHbIE JJICKTPOHHBIE 00pa3oBaTe/bHbIe H HH(POPMalHOHHBIE pecypChl
KyoI'Y:

1. Cpena MomynbHOTO JUHAMUYECKOTo oO0yuenus http://moodle.kubsu.ru

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

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

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

6. MeToauyeckne yka3zaHusl Jsi O0y4alIMXCS MO OCBOEHHI0 JAUCUHMILIMHBI
(MoayJin)

VYcenemHoe uzydeHune IucHMIUINHBL «oHuKa TBepmoro Ttema» TpeOyeT OT CTYJIEHTOB
PEryJIIpHOTO MOCELIEHUs JIEKIUH, BBIIIOJHEHNS TECTOBBIX IPOBEPOUYHBIX PaOOT, BHIIIOJHEHUS U
3aLUTHI JTA0OPATOPHBIX PadOT, O3HAKOMIICHHUS C OCHOBHOM M JOMOJIHUTEIBHON PEKOMEHTyeMOi
JUTEPaTypoil.

[1py DOATOTOBKE K JCKIIMOHHOMY 3aHSATHIO CTY/IEHTaM PEKOMEHIyeTcs:

1) mpocMOTpeTh 3amucu TNpeablAylied JeKIUM W BOCCTAaHOBUTh B MaMATH paHee
U3Y4YEHHBIN MaTepHalL;

2) 6eryio MpOCMOTPETh MaTepuasl MPEACTOSIIEH JIEKIUHU, C LEeNbI0 JYYIIero YCBOCHHUs
HOBOTO MaTepUaa;

3) caMOCTOATENBHO NPOPadbOTaTh OTJENIbHBIE (PArMEHThl TEMbI MPOLUIOHN JEKIUH, €CIIU
3TO HEOOXOJUMO.

IIpy KOHCHEKTHMPOBAaHMHU JIEKIMOHHOI'O MaTepuaya CTYJEHTaM HY>XHO CTPEMMThCS
KpaTKo, CXEMaTU4HO, MOCJEIOBATEeIbHO M JIOTMYHO (UKCHUPOBATH OCHOBHBIC MOJIOKEHHUS,
BBIBO/IbI, 0000LICHNUS U (OPMYJIUPOBKH, HE MBITASICh 3allMCaTh BECh IPENOJaBaEMbIii MaTepual
JIOCIIOBHO.

ITpu noAroTOBKE K 1a00paTOPHOMY 3aHATHIO PEKOMEHIYETCS:

1) BHMMaTeNbHO H3YyYUTh MaTEepHall MpPEICTOsAlIed pabOThl M COCTaBUTh IUIAH €€
BBINOJIHEHMS;

2) ynenuTh MOBBIINICHHOE BHUMAHHUE SKCIIEPUMEHTAIBHBIM OCOOCHHOCTSIM IMPENICTOSIICH
paboThl (MCIIOJIb3yeMBIM PEAKTHBAM M 000PYI0BAHHUIO, a TAKIKE TEXHUKE PAOOTHI C HUMHU);

Beimonsate nabopartopHyto paboTy HEO0O0XOAMMO aKKypaTHO W TIOCIIEIOBATENbHO,
OTpakasi BCE €€ OCHOBHBIC JTalbl B JIAOOPaTOPHOM >KypHaie. [l yCHEemHOW 3aIuThl
nabopaTopHOil pabOThl HEOOXOIUMO THIATEIBHO M3YYHUTh JIEKIMOHHBIA M, €CIH 3TO




HE00XO0IMMO, JOTIOTHUTEIBHBIN TEOPETHUECKUI MaTepral 1Mo TeMe padoThl, a TAK)XKE MPABHIBLHO
3aM0JIHUTH J1a0OPAaTOPHBIA JKypHall, C/elaB BCe HEOOXOIUMBbIE pacyeThl U C(HOpPMYIHPOBAB
BBIBOJIBI 110 TIPOJICJIAHHON padoTe.

BrinonHenue nabopaTopHbIx padboT

JlaGopaTopHbie pabOTHI BBITIOJIHIIOTCS O0YYAOIMIMMUCS B MaJIbIX Tpynmnax (00braHO 2-3
yenoBeka). B Hawanme Kypca MpOBOAMTCS MHCTPYKTaX IO TEXHUKE O€30MacHOCTH paboTHl B
XUMUYECKOW J1abopaTopud M COCTaBlsieTCcs TrpaduK BBIMOJHEHUS J1a0OpaTOPHBIX padoT.
Brimosnaenue nabopaTopHOi paboThl BKIIOYAET B ¢e0sI CIIEAYIOINE ITAllbI:

1) moATrOTOBUTEIBHBIN 3Tl (CAMOCTOSITENIbHAS paboTa CTYJEHTOB);

2) mosiyueHHE JAOMyCKa K BBIMOJHEHHIO SKCIEPUMEHTANbHON YacTH J1abopaToOpHOU
paboThl (KOHTAKTHAs paboTa ¢ MpernoaaBaTesieM Kax 01U MaJlOl TPYIIb);

3) BBINOJHEHUE SKCIEPUMEHTAIFHOW YacTH J1abopaTOpHOM paldoThl MOJ KOHTPOJIEM
TIpero1aBaTels;

4) aHaM3 TMOJyYEHHBIX PE3yIbTaTOB, (JOPMYITUPOBKA BHIBOJA M MOATOTOBKA K 3alIUTE
nabopaTopHOM pabOTHI (MOXKET BBIOJTHATHCA KaK CaMOCTOsATEIbHAs padoTa CTyJIeHTa JoMa, WA
10J] KOHTPOJIEM MpenojaBareisi B TE€UeHHE BPEMEHH, BBIICIEHHOIO Ha JabopaTOpHbIe pabOTHI
WJIM B XOJI€ MHOM KOHTaKTHOM pabOTHI ¢ MIPEINo1aBaTesieM);

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

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

IMoaroroBUTEJLHBIN dTAN

[lepen 3ansTemM oOydaloluMcs HEOOXOIWMO TMOJATOTOBUTCS K  BBINOJHEHHUIO
naboparopHoit paboTel. TeopeTudeckass TMOATOTOBKA HEOOXOoAWMMa MJis  MPOBEACHUS
9KCIIEPUMEHTA U JIOJKHA MPOBOAUTHCS OO0YUAIOUIMMHUCS B MOPSJIKE CAMOCTOATEIBHOM pabOTHI.
Ee crnenyer HauumHaTh BHUMATEIbHBIM pa30OpOM pYKOBOACTBa K JabopaTopHOil paboTe.
Teopetnueckas TMOATOTOBKA 3aBEpIIAeTCA MPEABAPUTEIbHBIM COCTABIIEHHEM OT4YeTa B
71a00paTOPHOM KypHAJIE CO CIEAYIOIINUM MOPSIKOM 3aluCcei:

HazBanue paboThl.

Lenb paGoOTHI.

O6opynoBanue.

Xon paboThl, KOTOPBIH B TOM YHWCIIE€ BKJIIOYAET PUCYHKH, CXEMbI, TaOJIUIbl, OCHOBHBIC
dbopMynbl ISl ONpeNeNieHUs BEIUMYMH, a TakKe pacdyeTHble (GOpMyJbl IJid ONpeesieHus
HOTPEIIHOCTEN U3MEPSEMBIX BETUUMH.

IMonyyeHue J0NMyCKA K BHINMOJHEHUIO IKCIIEPUMEHTAJIBbHOI YacTH J1a00paTOPHOM
padoThI

[Tpuctynas k mabopaTopHBIM paboTam, HEOOXOAMMO TOJYYUTh Yy JIabopaHTa MPHUOOPHI,
TpeOyeMble il BBINOJHEHHUS paboThl. Pa3zo0parhcs B Ha3HAUCHHHM MaTEPUATIOB, XUMHUYECKOM
nocyzabl, TpuOOPOB U TMPUHAJIEKHOCTEH B COOTBETCTBUU C UX TEXHHUYECKHMMH JIaHHBIMH.
[TomyuuTh AOMYCK K BBIOJHEHUIO JIAOOPAaTOpHOU paboThl y mpenoaaBatesis. JIomyck CTyIeHTHI
MOJy4yaloT B pe3yibTaTe YCTHOTO OIpoca IMpernojaBaTesieM O TMOPSAKE BBITOJIHEHUS
HKCIIEPUMEHTA, NPETyCMOTPEHHOTO TaHHOU JIaO0paTOpHON PabOTOMH.

BbinoJsiHeHHe IKCIIEPUMEHTAJIBHON YacTH J1a00pPaTOPHOM padoThI MO KOHTPOJIEM
npernoaaBaTes

3aTem 00yuaromuecs: BBITOTHIIOT KCIIEPUMEHTAIBHBIN ATal J1JabopaTOpHOW paldOTHI, B
X07Ie KOTOPOT'O 3alMChIBAIOTCS BCE M3MEPEHHBIC BEIMYMHBI C 00S3aTEIbHBIM yKa3aHHEM HUX
pasMmepHocTH B jJabopatopHsblil xkypHan. He nomyckaercss Mcnosib30BaHue 4YePHOBUKOB Uil
3aMMCH IKCNEePUMEHTAIBHBIX JAHHBIX, 3alUCh KapaHAAlIOM M MHbIe coco0bl, Jalolue
BO3MOKHOCTh KOPPEKTHPOBKH MOJYy4YeHHBIX pe3yJbTaToB. B cilyuae, eciii B METOAMYECKUX
yKa3zaHUsAX K JabopaTopHoil pa®oTe mpeUIoKeHbl TaOMMIbl WM IMA0JOH I 3alHiCH
9KCIIEPUMEHTANBHBIX JTaHHBIX, TO 3aMOJHAIOTCA 3T TaONMUbl Wik mabiaoH. B mHOM ciyudae
3aIMUCh 3KCTIEPUMEHTAIBHBIX JaHHBIX JEJaeTCsl CTYIEHTOM B IIPOU3BOJIBHOM (opme.



[To okoH4YaHMU BBHITIOJHEHMS SKCIIEPUMEHTA CTYAEHTHI JOJIKHBI IIPUBECTU CBOE pabouee
MECTO B MOPSAZOK M BBIMBITh HCIIONB3YyEMYI0 XUMUYECKyIo nocyay. Ilocie atoro pabouee mecto
claeTcs IMpernojaBaTeNio WIM JabOpaHTy M B J1a0OpaTOPHBIM >KypHajd CTYyIEHTa CTaBUTCS
OTMETKAa O BBINIOJHEHUU KCIEPUMEHTANIBHON yacTu JabopaTOpHOM paboThl ¢ 00s3aTeNbHBIM
yKa3aHHUEM JaThl €€ BBIITOJHEHUSI.

AHAaJIU3 NOJIyYeHHBIX Pe3y/1bTaTOB U (p)OPMY.THPOBKA BHIBO/I0B

MoskeT BBIIOJTHATHCS KaK CaMOCTOATeNbHas paboTa CTyAeHTa IoMa, UIH 0] KOHTPOJIEM
Iperno/iaBaTesis B TeUEHHE BPEMEHH, BBIICIEHHOTO Ha JIabopaTopHble pabOThl MU B X0J1€ MHOM
KOHTakTHOM paboThl ¢ mpenonaBareneM. CTyAE€HTHI TOJIKHBI BBIMOJIHUTH BCE HEOOXOIMMbIE
pacueTbl COIJIaCHO METOJMYECKUM YKa3aHHsIM K BBIIOJHEHHIO JIaOOpaTOpHBIX paboT. B
71a00paTOPHOM >KypHaje MPHUBOIATCS BCE HEOOXOTUMBIE PAacyeThl C yKa3aHHWEM pa3MepHOCTEU
NOJYYCHHBIX BEIUYMH, a TaKKe BCE TpapUKd U PUCYHKH B COOTBETCTBHM C TpeOOBaHUS
71a00paTOPHOTO MPAKTUKYMa.

B cnyuae, ecnmu B xone nabopaTopHOi pabOThI UMEET MECTO MPOTEKAHWE XUMHYECKHX
peakuuii, Bce OHMU JAOJDKHBI OBITH 3amucaHbl B JJTAOOPATOPHOM JKypHaje B MOJEKYJSIPHOM,
MIOJTHOM HOHHOM M COKPAIlIEeHHOM MOHHOM BHJIE.

Jlanee Ha OCHOBaHMHM TOJIYYEHHBIX PE3yJIbTaTOB CTYACHTHI TOJKHBI CHOPMYIUPOBATH U
3anucaTh BBIBOJ, KOTOPBIH JTOJKEH OBITH COTJIACOBAH C 3asBICHHBIMU LIETSIMH W/WIH 3a7adyaMu
nabopaTtopHoi paboThl. BeIBOA MOMWKEH coaepkaTh HEOOXOIMMYIO  KOJIMYECTBEHHYIO
UH(OPMAILIHIO.

[Ipu moaroTroBke K 3amuTe Ja0OPAaTOPHOW pabOThl HEOOXOAUMO OTBETHTH Ha
NPEUIOKEHHBIE KOHTPOJBbHBIE BOIPOCHl, KOTOPbIE HMMEIOTCS TOCIE KaKIOH J1abopaTopHOM
pabotel. Ocoboe BHMMaHHE B XOJI€ TEOPETHYECKON MOATOTOBKH JOJDKHO OBITH OOpalieHo Ha
NOHMMaHHE (PHU3MUECKON CYIIHOCTH HM3Y4YaeMbIX IpOLECcCOB. JlJsi CaMOKOHTPOJI B KaxJIOH
paboTe mpuBeneHBl KOHTPOJIbHBIE BOIMPOCHI, HA KOTOphle oOydarolmuiics 00si3aH JaTh YETKHE,
NPaBUJIbHBIC OTBETHI.

3amura 1a00paTOpHO padboThI

3amura 1a00paTOPHBIX PadOT MPOUCXOAUT B BUAE COOECEIOBAHMUS C MPEOIaBaTeNIeM 110
nabopaTopHOM paboTe ¢ 00s13aTebHON MPOBEPKOM MperoaBaresieM JIadopaTOPHOTO KypHaIa
cryaeHra. Jlns ycmnemHoil 3ammThl J1a00opaTopHOM pabOThl CTYNEHT AOJDKEH HpPEJOCTaBHTH
71abopaToOpHbIl KypHai, OQOPMIIEHHBI B COOTBETCTBHHM C YCTAaHOBJIEHHBIMH TpeOOBaHHIMH,
BKJIIOYAsi HAJTMYME OTMETKU O BBIMOJIHEHUH 3KCIIEPHUMEHTAIbHONW YacT paboThl. B Xxone ycTHOM
Oecenpl C MpenojaBaTelieM CTYACHT JOJDKEH MPOJEMOHCTPUPOBATH 3HAHME Iiesiel U 3adad
BBITIOJIHEHHOM Pa0OThI, 3aKOHOB, KOTOpPHIE JIe)KaT B OCHOBE HAONIONAEMBIX B XOJ€ pabOTHI
ABJICHUH, MIPOJEMOHCTPUPOBATh YMEHHE aHAIU3UPOBATH MOIYUYEHHYI0O MHGOPMAIUIO U JeNaTh
Ha €€ OCHOBE BBHIBOJBI. B 3TOM cityuae B 1aGOpaTOpHOM KypHaJle Ha COOTBETCTBYIOIIEH padoTe
CTaBUTCS MMOMETKA «3a4YT€HO», POCIHCH NPENoAaBaTess, NPUHSBIIEr0 padoTy, U JaTa 3allUThl
paboter. [locie sToro nmabopatopHas paboTa cuuTaeTcs BBITOJHEHHOW. [lomyckaercs 3amuTa
1ab0paToOpHbIX PadOT MHAMBUAYAJIBHO WM B COCTABE MAIbIX TPyMN 00YyYarolMUXCsi, COBMECTHO
BBINOJIHSABIINX JIaHHYIO Pa0oTy.

CamocrosiTenbHass paboTa HapsAIy C ayIUTOPHOM TPEACTABISIET OAHY W3 BaKHEUIINX
¢dopm yueGHOTO Tporiecca. CamocTosTeNbHAs paboTa — 3TO MJIaHUpyeMasi paboTa CTyIEHTOB,
BBITMIOJIHSIEMAs 10 33JaHUI0 U TPU METOJUYECKOM PYKOBOJCTBE MperojaaBarenisi, HO 0e3 ero
HerocpeacTBeHHoro ywactusi. CamocrosiTenbHass pabora MpenHa3HaueHAa HE TOJIBKO  JUIS
OBJIAJICHUS IPEJICTABICHHON AUCHUIIIMHON, HO U JUIsl (JOPMUPOBAHUS HABBIKOB PabOTHI BOOOIIIE,
B y4eOHOW, Hay4yHOW, Mpo(ecCHOHANBHON IESITeNbHOCTH, CIIOCOOHOCTH NMPUHUMATh Ha ceds
OTBETCTBEHHOCTb, CAMOCTOSITEIbHO PElIaTh BO3HMKAIOUIME MPOOJIEeMbl, HAXOIUTh MpPaBUIbHBIC
peIIeHus U T.JI.

B ocBoeHnM NUCHUIUIMHBI MHBAJIUMAAMH U JIUIAMHU C OTPAHUYEHHBIMU BO3MO>KHOCTSIMHU
3I0pOBbsI OOJIBIIOE 3HAYEHHWE HMMEET WHIMBHIyalbHas ydeOHas paboTa (KOHCYJIbTALUH) —
JIOTIOTHUTEILHOE Pa3bsiCHEHHE yueOHOro MaTepuarna.



WnauBuayanbHble KOHCYJIbTAlMM 10 TPEIMETY SABISAIOTCS BaXKHBIM  (PAKTOpPOM,
CIOCOOCTBYIONUM HHIUBHUIYaTU3alUNA O0yUEHUSI U YCTAHOBJICHHUIO BOCITUTATEILHOTO KOHTAKTa
MEXIy NpernojaBaTesieM W O00y4arolmMMCs HWHBAJIWIOM WM JIMIOM C OrPaHUYCHHBIMU
BO3MO>KHOCTSIMU 3/10POBBSI.

7. MaTepuajibHO-TeXHUYeCKOe o0ecrneyeHue 1Mo AuCuuInanHe (MoayJi0)

HanMeHoBaHue crielUATbHBIX OCHAIIIEHHOCTh CIIEIUAIBHBIX [epeyeHb NUIEH3UOHHOTO
MOMEIEHUHN MMOMEIIECHUHN MPOrPaMMHOTO 00eCTICUSHUS

Y4eOHbie ayIUTOPUN st | MeGenb: yaeOHas Mebennb Microsoft Windows;
MIPOBENICHUS 3aHATUH JIEKIIMOHHOTO | TexHuueckue cpenactBa ooyuenus: | Microsoft Office
THUIIA 9KpaH, IPOEKTOP, KOMIIbIOTED
Y4eOHbie ayIUTOPUHN st | MeGenb: yaeOHas Mmebenn Microsoft Windows;
MIPOBEICHUS TPYIIOBBIX n | Texandeckue cpenctsa ooydenus: | Microsoft Office
WHIUBUIYAIbHBIX KOHCYJBTAIMH, | 3KpaH, MPOEKTOP, KOMIIBIOTEP
TEKYIIEro KOHTPOJIS u
IPOMEXKYTOYHOH aTTECTALNH
VYuebOubie ayIUTOpUU st | MeGenb: yueOHast MmeOelb Microsoft Windows;
npoBeaeHust J1abopatopHbix paboT | TexHmueckue cpencrsa obyuenus: | Microsoft Office
(aym. 345C) MEPEHOCHOE MYJIbTUMEIURHOE

o0opynoBaHue (HOYTOYK,

MIPOEKTOD).

O6opynoBanue:

CreLHaIn3upOBaHHAS

naboparopras  Mebenb  (CTOJIBI,
CTyJbs, MKa(bl IS PEaKTHBOB M
obopynoBaHus, BBITSDKHBIC
mKkabl), CpEACTBa  MNOXKapHOU
0€301acHOCTH W OKa3aHWs IEPBOH
MEJMINHCKOM TIOMOIIIH,
XUMHUYECKast nocyja u
o0opysoBaHue, CyIIMIBHBIN 1K,
Bechl JlaboparopHble — | 1T, BeCh
aHATUTHYECKHe — 2 IIT, TepMOCTaT
BO3AYyIHBIH — 1 T, noHomep-pH-
MeTp — 3 IIT, MENIaJKA MarHUTHEBIE
— 3 mT., u3MEpUTEeNh NMMHTAHCA
E7-21 — 4 mT, HMCTOYHUK TOKa
uMmnynbcHed  b5-50 — 3 o,
KOHJYKTOMETD - 1 T,
MYJIbTUMETPBI yHHBepCaJlbHbIE
HACTOJIbHBIE — 5 HIT; IIOTEHIIMOCTAT
AUTOLAB PGSTAT302; IIK-3
IIT., XHMHYECKUE PEAKTUBBI.

Jns  caMmocTosTeNnbHOW — pabOThl  OOYyYalOUIMXCS  HPEAYCMOTPEHBI  MMOMELICHHUS,
YKOMITICKTOBaHHBIC CITEIIHATN3UPOBAHHON MEOEIhI0, OCHAIIICHHBIE KOMITBIOTEPHOW TEXHUKOW C
BO3MOXXHOCTBIO TMOJKITIOUCHUS K ceTu «VHTepHeT» M o0ecreueHrueM JOCTyIa B DJIEKTPOHHYIO
nH(})OPMaATMOHHO-00Pa30BaTENBHYIO CPETy YHHBEPCUTETA.

HaumMeHnoBanue noMemeHni s OcCHaILEHHOCTD ITOMEILEHUH ISt [epedeHpb TUIEH3NOHHOTO
CaMOCTOSATENILHOM paboTHI CaMOCTOSITEIILHOM paboTHI HPOrPaMMHOT0 00ecreYeHuUs
oOyyaromuxcst oOyyaromuxcst

IMomenienue ans caMocTosATeNbHON | Mebenb: yueOHas MeOeib Microsoft Windows;

pabotsl oOy4atomuxcs (uutaneHblil | Kommuiekt — cnenmanusupoBaHHoi | Microsoft Office

3a HaydHoli OubinoTexu) MeOeI: KOMITBIOTEPHBIE CTOJIBI
O6opynoBanue: KOMITBIOTEPHAs
TEXHHKa C TOJKIIOYCHHEM K
MHPOPMAITMOHHO-
KOMMYHHKaIMOHHON CeTH




((I/IHTepHeT» u JAO0CTYyIIOM B

JJNIEKTPOHHYIO  HH(OPMAIUOHHO-
00pa3oBaTenbHYO cpeny
00pa3oBaTeNbHOM  OpraHu3alluy,
BeO-KaMephbl, KOMMYHHKAI[MOHHOE
o0opynoBanue, oOecIeUHBarOIICe
JOCTyll K  CETH  HHTEPHET
(mpoBoiHOE COEIMHEHNE u
OecrpoBOHOE  COCJUHEHHE MO

texHogorun Wi-Fi)

ITomemnieHue oIt caMOCTOSTEIHLHOM
pabotsl obyuarommxcs (400c, 401c,
431c, 329¢)

Mebenb: yaeOHas Mmebenn
Kommiexkt  cnenumain3upoBaHHOM
MeOeNn: KOMITBIOTEPHBIE CTOJIBI
O6opynoBanue: KOMITBIOTE€PHAs
TEXHHUKa C MOAKIIOYEHHEM K
“H(pOpPMaIMOHHO-
KOMMYHHUKaIIMOHHOH
«WHTEpHET» W JOCTYHOM B
JJIEKTPOHHYI0  MH(OpMannOHHO-
00pa3oBaTeNBHYIO cpeny
00pa3oBaTeNbHOM  OpraHU3aluy,
BeO-KaMepbl, KOMMYHHKAI[HOHHOE
obopynoBanue, oOecrieunBaroIee
JOCTYym K  CEeTH  HHTEpHET
(mpoBogHOE COETUHEHUE u
OecnpoBOHOE  COCIUHEHHE IO
texHonoruu Wi-Fi)

CECTH

Microsoft Windows;
Microsoft Office




