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1 Hesin v 3a1a4M U3Y4YeHU S JUCHUILTHHBI
1.1 Heab aucuunJanHbI

cDOpMI/IpOBaHI/Ie 3HaHUI 00 OCHOBHBIX BHUJaX XUMHNYCCKUX UCTOYHUKOB TOKaA U ITPOILECCax,
IMPOTCKAOMIUX B DJICKTPOXUMHUYCCKUX HAKOIMUTCIIX OHCPIUH, BKIIKOYas TOIIJIMBHBIC 3JICMCHTHI.

1.2 3agauy JUCHUILIMHEI

- OBHAKOMHUTH C OCHOBHBIMU BUAAMU XUMHUYCCKHNX UCTOYHUKOB TOKa U C OCHOBHBIMU KOHCTPYK-
IIMOHHBIMU YaCTSIMH STYCHKH TOITMBHOTO 3JIEMEHTA,

- OBJIaACTb 3HAHUCM ITIPOUCCCOB, MPOTCKAIOIIUX MIPU pa60Te TOIIVIMBHBIX 3JICMCHTOB, JJICKTPOXHU-
MHUYECKUX TeHEPATOPOB;

- HAYYUTb MMPOBCACHHUIO BJICKTPOXUMHUUCCKUX H3MepeHHfI B XUMHWYCCKUX NCTOYHUKAX TOKa C HUC-
MIOJIb30BAHUEM COBPEMEHHBIX TEXHUYECKUX CPEJICTB.

1.3 MecTO AUCUMIJIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

Juctumimaa « XUMHYECKUe UCTOYHUKH TOKa» OTHOCHTCS K 4acTd, (popMHUpyeMOi ydacTHUKaMU
obOpasoBarenbHbIX oTHOIIeHUN bioka 1 "Jlucuwmmmmnasl (Momysu)" pabouero y4eOHOTrO TiaHa
nporpaMMbl  OakanaBpuata npoduinb «Duznueckas XUMHUS» IO HAIMPABJICHUIO TOATOTOBKHU
04.03.01 Xumus. B pamkax JaHHOW NUCHMIUIMHBI Y CTYJACHTOB (POPMUPYIOT 3HAHMS, YMEHUS U
HABBIKH, KOTOPBIE OyAyT 3aKpETieHbl B XOJ€ MPOXO0KICHUS IPOU3BOJCTBEHHON MPAKTHKH, YTO
obecrneunT GopMUpPOBaHUE KOMIIETEHIIHH, HEOOXOAUMBIX JIIsl yCTIEUTHON HayYHO-HCCIIE0BATEb-
CKOH JIeITeTbHOCTH BBITYCKHUKOB.

1.4 TpeGoBaHus K pe3yJIbTATAM OCBOCHHS COEPKAHUS TN CHUIIUHBI

N3y4yeHne naHHOW ydeOHOW IMCHMIUIMHBI HANpaBieHO Ha (OPMHUPOBAHHE y OOyYarOIIMXCS
npo¢eCCHOHATLHON KOMITETEHIIMU: CIOCOOEH OCYIIECTBIATH MOUCK U MEPBUYHYIO 0OpabOTKY
HAay4YHOU W HAyYHO-TEXHHYECKOW mHpopMarmu 1o npematoxxerHHoi teme (I1K-5).

No WNunexc | Conepkanue komre- | B pesynbrare nzydeHus yueOHON AUCHUILINHBI 00Y-
g, | KOMme- | TeHIMH (umm e€ ya- YAIOIIUECs] JJOIDKHBI
TEHLIUU CTH) 3HaeT ymeer BJajeeT
1. [IK-5 CHOCOOEH OCYIIECTB- | 3JICKTPOHHBIC OCYIIECTBIIATh HaBbIKaMU I10-
JSATHh MOMCK U NEPBUY- | pecypchl U 0a3bl | MOMCK U MEPBHY- | HCKa HAyYHOU
HyI0 00pa0OTKy Hayd- | JaHHBIX Hayy- | Hyl0 00pabOTKy | U Hay4YHO-TEX-
HOM W HAy4YHO-TEXHH- | HOH WHPOpMa- | HAYUYHOU U | HHYECKOW HH-
Yyeckoi uHGOpMaluu | LU Hay4YHO-TeXHHYe- | popmanuu B
o MIPEUTOKEHHOM cko  umHpOpMa- | 00IaCTH  XHU-
TEMe UM B OOJIACTH | MUYECKHX HC-
XUMHUYECKUX HC- | TOUHUKOB
TOYHHKOB TOKa TOKa, BKJIIOYast
MeXIyHapo-
HbIE 0a3bl JaH-
HBIX

2. CTpyKTYypa U coJepkaHue JUCUMIIIHMHBI

2.1 PacnipeaesieHre TPyA0EMKOCTH M CUMIIMHBI IO BUAaM padoT



O6m1as Tpy1I0EMKOCTh TUCIUILIMHBI cocTaBisieT 3 3ad. e, (108 yacoB), ux pacnpenencHue
10 BHJIaM pa0oT MPEACTaBICHO B TAOIUIIE.

Bun yueGHOI paboTh Bceero | Cemectpsl
4acoB (dachn)
3
KonTakTHasi paboTa, B TOM 4HcCJIe€: 34,2 34,2
AyIuTOpHBIE 3aHATHS (BCEro): 30 30
3aHATHS JEKIIMOHHOTO TUIIa 10 10
JlaGopaTopHble 3aHATHUS 20 20

3aHATHS CEMUHAPCKOTO TUTIA (CEMUHAPBI, TIPAKTHYE-
CKHE 3aHSTHSA)

HNuast koHTaKTHAs padora:

KonTponas camoctositenpHOl padoTsl (KCP) 4 4
[Tpomexxyrounas arrectamus (MKP) 0,2 0,2
CamocrosiTesibHasi padoTa, B TOM 4HCJIe: 73,8 73,8
IToaroToBKa K TEKyLIEMY KOHTPOJIIO 33,8 33,8
[ToaroToBka K NPaKTUYECKUM 3aHATUIM 40 40
KonTpoJib: - -
OO0mas Tpy10eMKOCTb yac. 108 108

B TOM YHC/Ie KOHTaKTHAd | 4 42 342

padora

3a4. el 3 3

2.2 CTpyKTypa M CUMIIIMHBI

KomnuectBo yacos
Bueaynu-
No HawnmenoBanue pazzaenon Ayautopas TOpI-}Ilg}I
Bcero pabora pabota
J | 113 JIP. | CPC
| 2 3 4 5 6 7
Ot BonbToBa cT010a K TOIITUBHBIM JIEMEHTAM.
1. |OcHOBHBIE BUIBl XUMUYECKUX NCTOYHUKOB TOKA. 22 4 8 10
OO6111e MoHATUS 00 PIEKTPOXUMHUECKUX
reHepaTopax, ux Kiaccuukarus
2. |MoHHBIE MPOBOAHUKHU U UX IIIEKTPOXUMHUUYECKUE 16 2 4 10
XapaKTEPUCTUKH
3. |TepmoauHaMuKa M KHHETHKA SJIEKTPOXUMHUUYECKUX 16 2 4 10
IIPOLIECCOB B 3JIEKTPOXMUMHUYECKUX T€HEpaTOpax
TpeGoBanusi, MpeabABIsIEMbIE K OCHOBHBIM
4. KOHCTPYKIMOHHBIM YaCTSAM STUEUKH TOILUTUBHOTO 16 2 4 10
3JEMEHTA
Hmozo no pazodenam OucyuniuHul:
KonTtposb camocTositenbHOM padoTsl (KCP) 4
[Ipomexyrounas arrectanus (MKP) 0,2
[loaroroBka K TeKylemMy KOHTPOJIIO 33,8 33,8
OO61mas TpyJ0€MKOCTh MO TUCIUATIIINHE 108 | 10 20 73,8




2.3 Coaepxanme pa3iaesioB (TeM) IMCHUIIAHBI:

2.3.1 3aHaTHA JeKINOHHOr0 THIIA

HanmenoBanue pasznena dopMma TeKyIero
Ne pasi Coneprxanue paszena P Y
(Temsr) KOHTPOJIA
1 2 3 4
Ot BonbkToBa cronba VYcTHbIl onpoc
TOTUIMBHBIM 3JIEMEHTaM.
Benenue. McTopust OTKpPBITUS U Pa3BUTHS
OCHOBHBIE BUIBI
Hayku 00 anekTpuuectBe. OCHOBHBIE BHIbI
XUMHUYECKUX UCTOYHUKOB
I. XUMHYECKUX UCTOYHHKOB TOKa. O01me
Toka. Obmme moHsTUs 00
MOHSTHSI 00 IJEKTPOXUMHUYECKUX
ANEKTPOXUMHUUYECKUX
reHepaTopax, ux Kiaccupukamms
reHeparopax, ux
Kyaccuukanms
HonHble NPOBOJIHUKH U UX
HNoHHbIE NPOBOAHUKH U UX CamocrosiTenpHas
2. [2IEKTPOXUMUYECKUE
ANMEKTPOXUMHUYECKUE XaPaKTEPUCTUKH pabora
XapaKTePUCTUKU
TepmoauHamuka u
KMHETHKa
TepMoanHaMuKa U KUHETHUKA
ANEKTPOXUMHUYECKUX CamocTosiTenpHast
3. ANEKTPOXUMUYECKUX MPOLIECCOB B
MIPOIIECCOB B pabota
ANEKTPOXUMHUYECKUX TeHEPATOpax
ANEKTPOXUMHUUYECKUX
reHeparopax
TpeboBanus, YcTHBIl onpoc
MpeIbsBIsEMbIE K
TpeboBanusi, MpeabABIsIEMbIC K OCHOBHBIM
OCHOBHBIM .
4. KOHCTPYKLHMOHHBIM YaCTSAM SYEHKU
KOHCTPYKLHOHHBIM
. TOTUIMBHOTO DJIEMEHTA
q4acTAM sTuehKu
TOILUIMBHOT'O AJIEMEHTA
2.3.2 3aHaTHSA CEMHMHAPCKOI0 TUINA
3aHATHS CEMUHAPCKOTO TUTIA HE MPEAYCMOTPEHBI yUeOHBIM TTAHOM.
2.3.3 JlabopaTopHbIe 3aHATUSA
dopma TeKyIero
Ne HaunmenoBanue 1ab0paTopHBIX paboT P yu
KOHTPOJISI
1 2 3
1. |Xumuueckue UCTOYHUKH TOKA. VI3MepeHne 3NeKTPOAHBIX MOTEHIN- | 3amuTa J1abopaTop-
QJIOB TaJIbBAHUYECKUX IEMEHTOB HOM paboThI
2. |OnpeneneHue MPOTOHHON MPOBOJMMOCTH HOHOOOMEHHOMH MEM- 3amura aboparop-
OpaHbBI HA OCHOBAHHWH U3MEPEHUS CONPOTUBIICHUS MEMOpaHHO- HOM pabOTHI
AJIEKTPOJHOrO OJI0Ka
3 |Onpenenenve M3MEHEHUH TEPMOIMHAMHYECKUX IMTApAaMETPOB rajib- | 3ariuTa JiabopaTop-
BaHWYECKOTO JIEMEHTA HOU paboTHI




4. |M3MepeHue MIeKTPOXUMUYECKUX XapaKTePUCTUK MEMOpAHHO-IJIeK- | 3amumra JjadbopaTop-
TPOJHOTO OJ0Ka TOIIMBHOTO 3JIEMEHTa ¢ MPOTOHIPOBOIAIICH MEM- HOM paboThI
OpaHoif

5. |N3ydeHue OCHOBHBIX KOHCTPYKIIMOHHBIX YACTEH STYEHKHU TOIIUB- 3ammra mabopaTop-
HOT'O AJIEMEHTA M MPOLECCOB, MpoTeKaronmx B TO HOU paboTHI

2.3.4 IlpumepHasi TeMaTHKa KYPCOBBIX PadoT (IIPOEKTOB)

KypcoBsie paboThI (MpOEKTHI) YUEOHBIM IJIAHOM HE TIPETYCMOTPEHBI

2.4 IlepeyeHb yueOHO-METOAUYECKOT0 O0ecnevYeHHu sl AJ CAMOCTOATEILHON padoThI
00y4YaIIUXCS M0 TUCHHUILINHE (MOIYJIIO)

No Bux CPC [lepedyenp yueOHO-METOIUUECKOTO 00eCTIeYeHHsI TUCIIUTUIMHBI 10
BBIMOJHEHHUIO CAMOCTOSITEIbHOU pabOThI
1 2 3
1.| ITonrotoBka otuera no (1. MeToanveckne PEeKOMEHIAMU K OpraHU3alu ayJIUTOPHOM U
nabopaTopHOil paboTe |BHEayIUTOPHOH (CaMOCTOSTENbHOI) pabOThI CTYICHTOB: METOANYE-
ckue ykazanus / coct. T.I1. Cropoxkenko, T.b. [TounHok, A.B. bec-
nanios, H.B. Jlo3a. — Kpacuomap: Ky6anckuii roc. yu-T, 2018. 89 c.
2.|\I[ToarotoBka K yCTHOMY 1. Metonnueckrue peKOMEHANK K OPTaHU3AIMU ayAUTOPHOM
ornpocy ¥ BHEAYIUTOPHOH (CaMOCTOATENbHOI) pabOThI CTYACHTOB: METO-
nudeckue ykazanus / coct. T.I1. Cropoxkenko, T.b. [TounHOK,
A.B. becnanos, H.B. Jlo3a. — Kpacnonap: Kybanckuii roc. yH-T,
2018. 89 c.
2. Mewmbpannas snextpoxumus / H. A. Kononenko, O. A. [le-
muHa, H. B. Jlo3a, N.B. ®anuna, C.A. lllkupckas. KpacHonap:
Kyb6anckuii roc. yu-1, 2017. - 290 c.
3. CoBpeMeHHbIE XUMUYECKNE UCTOYHUKHU TOKA [ DIEKTPOH-
HBII pecypc]: yueb. mocobue / O. A. Kozaznepos, A. B. Beenen-
CKHH. - 2-¢ u3., crep. - Cankr-IletepOypr: Jlans, 2017. - 132 c.
- https://e.lanbook.com/book/90858.
3.|IloaroroBka k camocto-| 1. Meroanueckne peKOMEHJAIMH K OPTaHNU3alUN 8y IUTOPHOM
SATeIbHOU paboTe ¥ BHEAYJIUTOPHOM (CaMOCTOSATEIBHOI) pabOTHI CTY/ICHTOB: METO-
muaeckue ykazanwus / coct. T.I1. Cropoxenko, T.b. [lounHoK,
A.B. becnanos, H.B. Jlo3a. — Kpacnonap: Kybanckuii roc. yH-T,
2018. 89 c.
2. Mewmbpannas snextpoxumus / H. A. Kononenko, O. A. [le-
muHa, H. B. Jlo3a, U.B. ®anuna, C.A. llkupckas. KpacHonap:
Kyb6anckuii roc. yn-t, 2017. - 290 c.
3. CoBpeMEHHbIC XUMUYECKHE UICTOYHUKH TOKA [ DJIEKTPOHHBIN
pecypc]: yueb. mocodue / O. A. Kozanepos, A. B. BeeneHckwit. -
2-¢ wm3n., crep. - Cankrt-IlerepOypr: Jlaws, 2017. - 132 c. -
https://e.lanbook.com/book/90858.
4.| IloaroroBka K 3a4eTy 1. Meroanueckne peKOMEHIALMU K OpraHU3aluy ayAUTOPHON
¥ BHEAYJIUTOPHOH (CaMOCTOSATEIHLHOI) pabOTHI CTY/ICHTOB: METO-
muaeckue ykazanwus / coct. T.I1. Cropoxenko, T.b. [lounHoK,
A.B. becnanos, H.B. Jlo3a. — Kpacuomap: Ky6anckwuii roc. yH-T,
2018. 89 c.




2. Mewmbpannas snextpoxumus / H. A. Kononenko, O. A. [le-
muHa, H. B. Jlo3a, N.B. ®anuna, C.A. llkupckas. KpacHonap:
Kyb6anckuii roc. yn-1, 2017. - 290 c.

3. CoBpeMeHHbIE XUMUYECKHE UICTOYHUKH TOKA [ DJIEKTPOHHBIN
pecypc]: yueb. mocodue / O. A. Kozanepos, A. B. BeeneHckwit. -
2-¢ wm3a., crep. - Cankrt-IlerepOypr: Jlaws, 2017. - 132 c. -
https://e.lanbook.com/book/90858.

Y4eOHO-MeTOIM4YeCKHe MaTepHalibl JUIsl CaAMOCTOSITENIbHONW PabOThl OOYyYaroOUIUXCS W3
YHCIIa MHBAINIOB M JIUI] C OTPAaHNYEHHBIMHI BO3MOXKHOCTSIMU 370POBbSI IPEIOCTABIISIOTCS B POp-
MaX, aJalTUPOBAHHBIX K OTPAaHUYCHHUSAM UX 3JOPOBbS U BOCIIPUATHUS HH(OPMAIIHH:

JU7st I ¢ HapyIIeHUSIMH 3PSHUSL:

— B [1€4aTHOU (hopMe YBEIMYCHHBIM HIPUPTOM,

— B (hopMe IEKTPOHHOTO JOKYMEHTA,

JUist TAI ¢ HapyIICHUSIMH CITyXa:

— B IIeYaTHOU ¢opme,

— B (popMe 2IEKTPOHHOTO TOKYMEHTA.

JIst UL ¢ HapyIIeHUSIME OTIOPHO-/IBUTATENIFHOTO amlapara:

— B I1e4aTHOM (opme,

— B (hopMe IEKTPOHHOTO JOKYMEHTA,

JIaHHBIN TTepeueHb MOXKET ObITh KOHKPETHU3UPOBAH B 3aBUCHUMOCTH OT KOHTUHTEHTa 00y-
YAFOIIUXCSL.

3. O0pa3oBaTe/ibHbIE TEXHOJOTHH

st popMHUpOBaHUS KOMIETEHIMI B MPOLIECCe OCBOCHUS Kypca UCHOIB3YETCs] TEXHOJIO-
rvsi Mpo(ecCHOHaNbHO-Pa3BUBAIOIIEI0 00yUYeHHs], MPeayCMaTpUBAIOLasi HE TOJIBKO Iepenavy
TEOPETUUECKOI0 MaTeprasa, HO U CTUMYJIMPOBAHUE [TO3HABATENIbHBIX JEHCTBUI CTYIEHTOB.

Co3nanue B yueOHOI 1€ATEIbHOCTH MPOOIEMHBIX CUTyalluii U OpraHu3aIist ak THBHOH ca-
MOCTOATENBHON NEATENIbHOCTH O0YyYaroIuXcs M0 MX Pa3pelleHUI0 NPUBOAUT K TBOPYECKOMY
OBJIA/ICHUIO 3HAHUAMH, YMEHUSIMH, HAaBBIKAMHU, PA3BUTHIO MBICIUTEIBHBIX CIIOCOOHOCTEH. PaboTa
C DJICKTPOHHBIMH 0a3aMU JJaHHBIX, IOJrOTOBKA pedepaToB U 3amuTa B (opMe TO0KJIaa Ha CEMU-
Hape, BKJIIOYAKOIas OTBEThI HAa BOIPOCH! M/WIIU TUCKYCCUIO, UHIUBUYAJIbHBIX 3aJaHUH, JUCKYC-
CHH T10 00Cy’KJaeMbIM BOIIPOCAM.

MynpTUMeUHBIE TPE3EHTALUN M0 TEME 3aHATUA. [[oKIabl CTyA€HTOB ¢ MyJIbTUMEANM -
HOU mpe3eHTanueit no pepeparam. JIMCKyccHH MO TeMe 3aHATUS. Y CTHBIN OIpoc.

JUid JMI ¢ OTPaHWYEHHBIMU BO3MOXKHOCTSIMHU 370POBbsS IIPEIyCMOTPEHA OPraHU3aLUs
KOHCYJIbTAllU} C HCIOJIb30BAHUEM DIIEKTPOHHOMU IOYTBHI.

4. OueHOYHbIEe U METOANYECKHE MATEPHUAJIbI

4.1 OneHo4YHBIE CPeACTBA /ISl TEKYIIero KOHTPOJIsi YCIIeBAeMOCTH M NMPOMEKYTOYHOM
aTTrecTauuu

Tekywyuit KOHmMpoOAb 3HAHUI OCYIIECTBISACTCS HA JIEKLIMOHHBIX 3aHATUAX B BUAE YCTHOT'O
orpoca, 00CyKJIeHHS TUCKYCCUOHHBIX BOIIPOCOB, B TOM YHCJIE 110 AOKJIagaM, pedepaTam U UHIH-
BUIyaJIbHBIM 3aJaHUSIM CTYJEHTOB. I IMCEMEHHBIN KOHTPOJIb OCYILECTBISECTCA B BUJE IIPOBEPKHU
CaMOCTOSITENIbHBIX paboT cTyAeHTOB. OHON U3 HopM KOHTPOJS GOPMHUPOBAHUS HEOOXOIUMBIX
KOMIIETEHIINH SIBIISICTCS yCTHAs 3a1uTa Ja00paTOpPHBIX padoT.

OueHouHbIE CPEICTBA JJISI UHBAJIMIOB U JIUIl C OTPAHUYEHHBIMU BO3MOXKHOCTSIMU 3/10PO-
Bbs BBIOMPAIOTCS C YYETOM UX UHIUBUAYAJIbHBIX MCUXO(PHU3UIECKIX OCOOCHHOCTEH.
— IIp¥ HEOOXOMMOCTH WHBAJIMIAM H JIUIIAM C OTPAHUYCHHBIMHU BO3MOKHOCTSIMH 3JTOPOBBS IIPEIO0-
CTaBJISIETCS JOMOJHUTEIBLHOE BPEMS JIs TIOATOTOBKH OTBETA HA HK3AMEHE;
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— TIpU TIPOBEICHHUH MTPOIIETyPhI OIICHUBAHUS PE3yIbTaTOB O0YUYCHHSI MHBAIUIOB U JIUI] C OTPaHHU-
YCHHBIMU BO3MOKHOCTAMU 3J0POBLA IPEAYCMATPUBACTCA UCITOJIB30BAHUC TCXHUYCCKUX CPCACTB,
HEOOXOJIMMBIX MM B CBSI3U C X WHAMBHYaJTbHBIMH OCOOCHHOCTSIMHU;

— Ipu HCO6XO,Z[I/IMOCTI/I JJIA OGy‘-I&IOH.II/IXCSI C OrpaHUYCHHBIMHA BO3MOXHOCTAMU 310POBbA U HHBA-
JMIOB TIPOLIEAypa OIICHUBAHUS PE3yJIbTaTOB OOYUYEHHS 1O AUCUHUILUINHE MOXKET MPOBOIUTHCS B
HECKOJIBKO ITAroB.

[porneypa olleHUBaHHS PE3yIBTATOB 00yUCHHS HHBAJIHIOB U JIUI] C OTPaHUYEHHBIMH BO3-
MOYKHOCTSIMH 37I0POBbS 110 JUCHUIUIMHE (MOYIIIO) IPEAyCMaTPHUBAET Mpe0CcTaBIeHNE HHPOpMa-
uu B opMax, alanTHPOBAHHBIX K OTPAaHIUYCHHSIM UX 3I0POBBS M BOCTIPUATHS HHPOPMALINH:
Jl1st AL ¢ HapyLIeHUAIMU 3PEHUS:

— B ITIeYaTHOU (popMe yBEITUUCHHBIM MIPUPTOM,

— B (popMe 3IEKTPOHHOTO IOKYMEHTA.

J1ist U1 ¢ HapYIICHUSIMH CITyXa:

— B re4aTtHo# (opme,

— B popMe 3IIEKTPOHHOTO IOKYMEHTA.

I[J'DI JIMI ¢ HAPYIICHUSAMU OTIOPHO-ABUT'ATCIIBHOIO alrapara:
— B IIeUaTHOU opme,

— B (popMe 3IEKTPOHHOTO IOKYMEHTA.

JlaHHBII TIepedeHh MOXKET ObITh KOHKPETH3UPOBAH B 3aBUCUMOCTH OT KOHTHHIEHTa 00Y-
YAIOIIUXCS.

CTpyKTYypa OlleHOYHBIX CPEICTB AJIS TeKYLIeld U MPOMEeKYTOYHOM aTTeCTAIMU

Kon xon- HanmenoBanue
TPOJIHPY- OIICHOYHOT'O CPEACTBA
eMou IIpomexxyTouHas arre-
Ne | Kontponupyemsble pas3ienbl (TEMbI) TUCIIH-
« KOMIIe- cTanus
/T TITUHBI .
TEHIINN Texymuwii KOHTPOJIb
(unu ee
4acTu)

Bonpocwt ona noo-
20MOBKU K 3a4emy
Ne1-4,9, 12, 14

Ot BossToBa cT0/10a K TOIUTMBHBIM
snemenTaM. OCHOBHEBIE BUIbI
XUMHYECKAX UCTOYHUKOB TOKA.

1 [1IK-5
OO6wme noHATHs 00
AIEKTPOXUMHUUYECKHX TeHEpAaTOpax,

WX KJIaccU(UKAIIHS

YcTHBIN onpoc.
3amura 1abopa-
TOPHOU PabOThI

YacTsIM SYSHKU TOILUTUBHOTO
DJICMCHTAa

TOPHOHU pabOTHI

CamocrosTensb- | Bonpocwl 015 noo-
VloHHBIE IPOBOTHUKY M UX
Has pabora. 20MOBKU K 3a4emy
2 | DJIIEKTPOXUMUYECKUE I1K-5
3ammra nabopa- | MNe 7, 8
XapaKTePUCTHKH o
TOPHOHU pabOTHI
CamocTrosTensb- | Bonpocwl 015 noo-
TepMmoauHaMUKa U KHHETHKA
Has pabora. 20MOBKU K 3a4emy
3 | 2IEKTPOXUMHUYECKHUX MTPOLIECCOB B I1K-5
3amuTa nabopa- | MNe 3, 5, 6, 15
AIIEKTPOXHUMHYECKHIX TeHepaTOpax .
TOPHOU PabOThI
TpeboBanus, npeabsBIsieMbIe K YcrHslit onpoc. | Bonpocwl 015 noo-
4 | OCHOBHBIM KOHCTPYKIMOHHEIM IK-5 3amurta tabopa- | comosxu K sauenmy

Ne 10, 11, 13

Ioka3aresiu, KpUTEPHH M HIKAJIA OLEHKH CPOPMUPOBAHHBIX KOMIIETEHIIUIA

Kox n HamMeHO-
BaHHE KOMIIETEeH-
1107071

CooTBeTcTBHE YPOBHEH 0CBOCHHSI KOMIIETCHIINH IJIAHUPYEMBIM pe-
3yJbTaTaM 00y4YeHHUs] U KPUTEPUSM HX OLCHUBAHUA
NOPOrOBbIN 0a30BbIii NPOABMHYTHII
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OuneHka

VY 10BIIETBOPUTEHHO
/ 3a4TEeHO

Xopo1o / 3a4TeHO

OTinYHO / 3a4TEHO

I1K-5

3Haem >NEKTPOHHBIE
pecypcsl u 0a3bl 1aH-
HBIX HAyYHOU HH-
bopmanuu;

3Haem 3NEKTPOHHBIE
pecypcsl u 6a3bl JaH-
HBIX Hay4YHOU UH]OP-
Mallyu;

3Haem >NEKTPOHHBIE
pecypcsl u 0a3bl 1aH-
HBIX Hay4YHOU UH(OP-
MallMu;

Ymeem ocyuectB-
JISITh TIOUCK U TIep-
BUYHYIO 00pabOTKy
HAay4YHOH W Hay4yHO-
TEXHHYECKOH HH)Op-
Maluu B 00J1acTH XH-
MUYECKUX UCTOYHU-
KOB TOKa, HO C T0-
TPEUTHOCTSIMU;

Ymeem ocyiiecTBisTh
MOMCK U NMEPBUYHYIO
00paboTKy Hay4HOU U
Hay4YHO-TEXHUYECKOU
uH(popManuu B 0dJia-
CTH XUMUYECKHUX HUC-
TOYHHKOB TOKa;

Ymeem ocyuiecTBasATH
MOKCK U MIEPBUYHYIO
00paboTKy Hay4YHOU U
HAay4YHO-TEXHUYECKOMN
uHpopManuu B 0bJa-
CTH XUMHUYECKHX HUC-
TOYHHKOB TOKa,

Braoeem ocHoB-
HBIMH HaBBIKaMU TI0-
WCKa Hay4YHOH U
Hay4YHO-TEXHUYECKOUN
nH(popMmanuu B 001a-
CTH XUMHUYECKHX UC-
TOYHHUKOB TOKa, HO
TOJIBKO C yKa3aHU-
SIMH TIPETNOJaBaTels

Brnaoeem ocHOBHBIMU
HAaBBIKAMM IIOUCKA
Hay4YyHOH W Hay4yHO-
TEXHUYECKOU HHPOP-
MaIiy B 00JIaCTH XU-
MHYECKUX UCTOYHU-
KOB TOKa

Bnaoeem naBbikamu
IIOMCKA HAYYHOU U
HAay4YHO-TEXHUYECKOMN
uHpopManuu B 0bJa-
CTH XUMHUYECKHX HUC-
TOYHUKOB TOKA, BKJIIO-
qasi MeXKIyHapOIHbIe
0asbl JaHHBIX

TunoBbie KOHTPOJIbHbIE 32IaHUS MM HHbIE MATEPUAJIBI, HEO0XOAUMBbIE VIS OLEHKHU
3HAHMH, yMEeHN, HABBIKOB M (MJIH) ONBITA IeATEJbHOCTH, XaPAKTEPU3YIOUIUX Tanbl (op-
MHUPOBAHMS KOMIIETEHIUIl B IIpolecce 0CBOeHUs 00pa30BaTeIbHOI MPOrpaMMbl

Bomnpocel k ycTHOMY onpocy 1o Teme «OT BoJsibTOBa €T0/102 K TOIJIMBHBIM 3j1eMeHTaM. Oc-
HOBHBbI€ BU/IbI XHMHU4YE€CKHUX HCTOYHHKOB TOKA. QO01I1e MOHATHS 00 FJIEKTPOXMMHYECKHX Ie-
HepaTopax, UX KJiaccupuranus»

Ilepeuens komnemenyuii, NPOBEPAEMbIX OUECHOUHBIM CPEOCMEOM:

[1K-5 - crmocobeH ocymecTBISATh MOUCK M MEPBUUHYI0 00pa0OTKy HAYYHOW M HAYYHO-TEXHHUYE-
CKOH MH(pOpMAIH B 00JIACTH XUMUIECKUX UCTOUHUKOB TOKA

Knaccudukanus XuMu4ecKuX HCTOYHUKOB TOKA MO MPUHIUITY PaOOTHI.

[TpumMepsl 3IEKTPOXUMHUUECKUX CUCTEM M TOKOOOPA3yIOIIKe MPOLECChl KaXI0W TpyIMIbl
XMMHUYECKUX UCTOYHUKOB TOKA.

3. Knaccupukanus XWUT mo akTHBHOMY BEIIECTBY OTPHIATEIBHOTO (MOJOXKHUTEIHHOTO)
anekTpoa. Ilpumepsl 2IeKTPOXUMHUYECKUX CUCTEM M TOKOOOpa3yrolue MpOoLecChl Kax-
noi rpynnst XUT.
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4. OTnnyaroTcs U pa3psAHble PEaKIMK Ha OTPULIATENbHBIX (TTOJIOKHUTEIBHBIX) JIEKTPOIax
B KaXXJIOM TPyIIe UCTOYHUKOB TOKa?

5. Knaccudukanus >1eKTpOXUMHUYECKUX MCTOYHUKOB TOKA IO TUITYy MCIIOJIB3YyEMOTO 3JIEK-
TponuTta. [IpumMepsl AIEKTPOXUMUYECKUX CHCTEM M TOKOOOPa3yIOIIHe MPOLEeCChl KaXI0H
IPyIIbl MICTOYHUKOB TOKA.

6. DIJEKTPObl XUMHUECKUX UCTOYHUKOB TOKa. HazHaueHwe 100aBOK, BBOAUMBIX B SJIEKTPO/I.

7. XapaKTEepUCTUKA OKUCIUTENIEN U BOCCTAHOBUTEIICH, UCTIOIB3YEMbIX B HICTOUHHKAX TOKA,
X OCHOBHBIC ITOKAa3aTCIIn.

8. TpeOGoBaHUs, IPeabIBISIEMbIE K JIEKTPOIUTAM, UCTIOIb3yEMbIX B UCTOUHUKAX TOKa. Buabl
AJEKTPOJIUTOB.

Bonpocs! k yctHOMY onpocy no Teme «TpedoBanus, npexbsBasieMble K OCHOBHBIM KOH-
CTPYKIHMOHHBIM YACTAM SYel KM TOIUVIMBHOIO 3JIEMEHTa)

Ilepeuenv komnemenyuil, nPoGEPAEMBIX OUEHOUHBIM CPEOCEOM:
[IK-5 - cnoco0OeH ocylIecTBIATh MOUCK U NMEPBHUUHYIO 00pabOTKy Hay4YHOW M HAayYHO-TEXHHYE-
cKoi MH(OpMaUH B 00JIACTH XUMHYECKUX HCTOYHHUKOB TOKA

1. TpeboBaHus, MpeIbIBIIEMbIE K JIEKTPOIUTY B TBEPIOMOIUMEPHOM KHCIOPOJHO-BOJO-
POIHOM TOIUIMBHOM 3JIEMEHTE.

2. TpeboBanus, npeabsBisieMble K OUMOISIPHBIM IJIACTUHAM B TBEPIOMOIUMEPHOM KHUCIIO-
POJIHO-BOJOPOIHOM TOIUIMBHOM DJIEMEHTE.

3. TpeOGoBaHus, NMpeaAbABIIEMbIE K AIEKTPOAAM B TBEPIOMOIUMEPHOM KHCIOPOIHO-BOIO-
POJIHOM TOIUIMBHOM DJIEMEHTE.

4. TpeboBaHus, NpeaAbsBIsieMble K MeMOpaHe B TBEPAONOIMMEPHOM KHUCIOPOAHO-BOAOPO/I-
HOM TOIUINBHOM 3JIEMEHTE.

5. Tumsl ra30BbIX KaHAJIOB HA OMITOISPHBIX MIACTHHAX

6. TpeboBaHus, NMpPEABABISIEMbIE K KATAIUTUYECKOMY CJIOI0 B TBEPIOMOIUMEPHOM KHCIIO-
POJHO-BOJOPOJHOM TOIUIMBHOM 3JIEMEHTE.

7. Jlas yero ucnosib3yroT MeMOpaHbl, MOAM(DHUIIMPOBAHHBIE HAHOYACTUL[AMH TUIATUHBI B HU3-
KOTEMIIEPATypPHOM TBEPJONIOJIMMEPHOM TOIIMBHOM 3JIEMEHTE?

8. TpeboBanus, nmpeabsBIsieMble K TOIUIUBY B TBEPIOMOIMMEPHOM KHCIOPOIHO-BOIOPOI-
HOM TOIUTMBHOM 3JIEMEHTE.

9. Yto o3HayaoT mpoOIeMbl "BOAHOTO MEHEKMEHTA" B TBEPIOMOJIUMEPHOM KHUCIIOPOIHO-
BOJIOPOIHOM TOIIJIMBHOM 3JIEMEHTE?

CamocTosiTes1bHasi padoTa no Teme «MoHHbIE IPOBOAHUKH M MX 3JIeKTPOXHMHYECKHE Xa-
PAKTEPUCTHKI»
Ilepeuensv kKomnemenyuil, npogepAEMbIX OUEHOUHBIM CPEOCMEOM:
[1K-5 - crmocobeH ocymecTBISITh MOUCK M MEPBUYHYI0 00pa0OTKy HAYYHOW M HAYYHO-TEXHHUYE-
CKOM nH(popMaluu B 00JIACTH XMMUYECKHX HCTOUHMKOB TOKa

Bapunanr 1
1. TpeGoBanus, NpeabaBIsAEMbIE K JIEKTPOIUTY B TBEPIAONOIUMEPHOM KHCIOPOJHO-BOJOPOJHOM
TOIINIMBHOM 3JICMCHTC.

2. 3anmcarh cXeMy KOHIICHTPAIIMOHHOTO raJIbBAHHYECKOTO dJIEMEHTa (METaUT — IIMHK), 3aIlicaTh
YpaBHEHHUS KaTOJHOTO M aHOJHOTO IpoleccoB, paccuntaTh J/1C npu KOHUEHTpaLusAX KaTHOHOB
nuaka 0,1 mons/11 1 0,2 MOJIB/I COOTBETCTBEHHO.
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CamocTrosiTesibHasi padoTa o Teme « TepMoanHAMHUKA 3JIEKTPOXUMHYECKUX MIPOLECCOB B
3JIeKTPOXHMMHYECKHUX FeHePaToOpax»
Ilepeuens Komnemenyuii, NPOBEPAEMbIX OUECHOUHBIM CPEOCHBOM:
[IK-5 - cnoco0OeH oCcylIecTBIATh MOUCK U NMEPBUUHYI0 00pabOTKy Hay4YHOW M HAayYHO-TEXHHYE-
CKOM MH(pOpMAIH B 00JIACTH XUMUYECKUX UCTOUHUKOB TOKA

Bapuanrt 1
1. CocraBbTe cxeMy ralbBaHUYECKOI0 3JIEMEHTa U3 MarHus U CBUHIIA, TOTPY>KEHHBIX B PACTBOPBI
HX COJIEH C KOHLIEHTpaluel HOHOB:
[Mg?*] = 0,001 mons/n, [Pb*"] = 1 mons/n. Hanuuure ypaBHeHMs peakiuii, MPOTEKAIOIMX Ha
KaToze u aHoze. Paccuuraiite ctangaptayto DJ1C 3Toro siemeHTa.

2. Ha ocHOBaHMM CTaHIAPTHBIX 3JIEKTPOJHBIX MOTCHIIMAIOB ONPEICIUTE, KaKOH U3 CIIeIyFOIINX
raJIbBAHUYECKUX JIEMEHTOB UMeeT Hanbomnbinyro D/(C:

a) Zn|Zn*" || Ni%[Ni;

6) Cd|Cd®*|| Ni**|Ni

3. Bpluucnure 3Hau€HUE 3.7.C. TAIbBAHNYECKOTO JIEMEHTA:

(-) Mg / MgSO4 // CuSO4/ Cu (+)

Hamnummure nponeccsl Ha aHOZE U KaTOJIE, PEAKIINI0, TEHEPUPYIOLYIO TOK, U ONpeaennTe B kJx
SHEPIrUI0 XMMHUYECKON peakliy, MPEBPAILAIOLIYIOCs B JIEKTPUYECKYIO.

TemaTtuka j1a00paTOpHBIX padoT
IlepeyeHb KOMMeETEHIUIi, TPOBEPAEMbIX OLIEHOYHBIM CPEICTBOM:
[1K-5 - crmocobeH oCcymecTBISITh MOUCK M MEPBUYHYI0 00pa0OTKy HAYYHOW M HAyYHO-TEXHHUYE-
CKOH MH(pOpMAIH B 00JIACTH XUMUIECKUX UCTOUHUKOB TOKA

1. Xumuueckrue UCTOYHUKHU TOKa. MI3MepeHue 31eKTpoJHbIX OTEHIIMAJIOB T'aJlbBaHUYE-
CKHX 3JIEMEHTOB

2. Ompenenenue TPOTOHHON MPOBOIUMOCTA HOHOOOMEHHOW MeMOpPaHbI HA OCHOBAHUU W3-
MEpEHUS COMPOTUBIICHUSI MEMOPAHHO-3JIEKTPOIHOTO OJI0Ka

3. OmnpexneneHue U3MEHEHUN TEPMOJUHAMUYECKUX [TAPaMETPOB IaJIbBAHUYECKOTO 3Jle-
MEHTa

4. W3mepeHHe 3JIEKTPOXUMUYECKUX XapaKTEPHUCTUK MEMOPaHHO-3JIEKTPOJHOT0O OJI0Ka TOII-
JUBHOTO 3JIEMEHTA C MPOTOHIPOBOIAIIEH MEMOpaHO

5. H3ydyeHue OCHOBHBIX KOHCTPYKLMOHHBIX YaCTEH AYEHUKHU TOILIMBHOIO DJIEMEHTA U IIPO-
1IECCOB, MpoTeKammx B TO

Bonpochl 1J151 NOATOTOBKH K 3a4eTy

1. Knaccudukarus 31eKTpOXUMHYECKIX TeHEPATOPOB
2. OCHOBHBIE JIEKTPOXUMHUYECKHE TPOLIECCH] B TOIUIMBHBIX AJIEMEHTaX.
3. TepMonrHaMuKa 3J1€KTPOXUMHUECKUX TeHepaTopoB. PaBHoBecHBIE nponieccsl, pacueT DJC u
SHTPOIHUHU.
4. DIIeKTpUYECKHE XapaKTEPUCTUKU 3JIEKTPOXUMHUYECKUX T€HEPATOPOB.
5. DIEKTpOXUMHUYECKass KWHETUKA U 3JIEKTPOKATAIIN3.
6. MakpoKHHETHKa B IIOPUCTHIX AneKkTpoaax. Juddys3rnonHas nmoaspuszanus.
7. TorMBHBIE JIEMEHTHI ¢ HOH-TIOIMMEPHBIMY MeMOpaHaMu. DJIeKTpUUYecKasi IPOBOAUMOCTb U
muQdy3MoHHAS TPOHUIIAEMOCTh HOH-TIOIMMEPHBIX U THOPUIHBIX MEMOpaH.
8. BoibpraMmnepHble XapakTEpUCTUKH U YUCIIa IEPEHOCa HOHHBIX IPOBOIHUKOB. OCOOEHHOCTH
IIEPEHOCa HOHOB U BOJBI B JJIEKTPOXUMUYECKUX T€HEPATOPAX C TBEPABIM JIEKTPOIUTOM.
9. TenoBbIe MPOLIECCH B AIEKTPOXMMUYIECKUX T'€HEpaToOpax TOKa.
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10. KrcmopoiH0-BOIOPOIHBIE TOIJIMBHBIE AJIEMEHTHI.

11. TormMBHEIE 3IEMEHTEI ¢ OCHOBHEIM U KUCJIIOTHBIM SJICKTPOJIUTOM.

12. MeTasioKCHIHBIE JIEKTPOXUMUYECKHE T€HEPATOPHI.

13. buoxuMHu4ecKue TOIUIUBHBIE 3JIEMEHTEI U ApYyTue aJIbTCPHATUBHBIC 3JICKTPOXUMHNYICCKUC I'CHC-
paTopbl

14. CucteMbl IUTaHUS pcarcHuraMu U yAaJICHUC BOJbI B SJICKTPOXUMHUYCCKUX I'CHEPATOpPAX.

15. DnexkTponn3 BOAbI U AIEKTPOXUMUYECKAsT KOHBEPCHUS TOTIUBA.

4.2 MeToauuyecKkue MaTepHuabl, onpeaeJsole Mpoueaypbl OlleHUBAHUSA 3HAHUIM,
YMEHHUIi, HABBIKOB M (MJIM) ONBITA JeSITeJbHOCTH, XaPAKTEePU3YOIIUX dTanbl ¢GopMupoBa-
HHUS KOMIIETCHIHIA.

Kpurtepun onieHMBaHNs YCTHOIO OTBETA:

1. 3nanue GakTUUECKOro MaTeprala, yCBOCHHE OOIIUX MPEACTABICHHUM, TOHATHIA 10 U3y9aeMOn
TeMe, a TAaKXKe 10 U3y4aeMOl JUCIUTIINHE,
2. YMeHHe rpaMOTHO, YETKO U JIOTUYHO OTBETUTH HA BOMPOC;
3. JIOTMYHOCTh M TOCIEIOBATEIFHOCTh H3JIOKECHUS MaTepHalia, JOCTOBEPHOCTH IMPUMEPOB,
CIIOCOOHOCTH K 000O0IIEHNUTO.

Kaxxnpiii myHKT onieHuBaercs B 6amiax ot 0 1o 3, Takum o0pa3oM, MakCUMallbHAsl CyMMa
0aJT0B, KOTOPYIO MOYKET HAOpaTh CTYJICHT, COCTaBIIACT 9 OaiutoB. 3aTeM OAJIJTbl KOHBEPTUPYIOTCS
B OIICHKY IO MATHOAILTLHOM IITKaJe:

OueHka 2 3 4 5
Koa-Bo 6amnoB 4 u MeHee 5-6 7-8 9

MeTtoanyeckue peKOMeHAANH ONpeae/IsIioIue NPoue1ypbl OLeHUBAHUS CAMOCTOS-
TeJIbHOU padThl M0 TeMe «lOHHbIE IPOBOJHUKM U MX IJIEKTPOXUMHYECKHE XapaKTepu-
CTHKHN»:

KoMImoHeHTOM TEeKyIIero KOHTPOJIS SABJIIETCSI CAMOCTOSITENbHAs paboTta 1o Teme "VMoHHbIe
MIPOBOJIHUKU M UX AJIEKTPOXUMUYECKHE XapaKTepuUCTUKH'. [IMCbMEHHBIE OTBETHI HAa BOIPOCHI
pelyCMaTPUBAIOT MPOBEPKY 3HAHHI M HABBIKOB, OPMHUPYEMBIX TIPU H3yUECHUU TUCIUILTHHEL. Ha
CaMOCTOSITEJIbHON paboTe KaKIOMY CTYJICHTY JaeTcs 1 BapuaHT, KOTOPBIH BKJIIOYAET2 BOMPOCA.
3a Kbl MPaBUIBHBIA OTBET CTYIEHT MotydaeT 4 Oamna. MakcumMalibHOE KOJIMYeCTBO OaJIOB,
KOTOPOE CTYJIEHTHI MOTYT MOJYYHUTh 32 IPABUIbHBIE OTBETHI OJJHOTO BaApHAHTA CAMOCTOSATEIbHON
paboThl, coctaBiseT 8 OawioB. 3aTeM Oallibl KOHBEPTUPYIOTCS B OICHKY IO MATHOALIBLHOMN
HIKane:

OrneHka 2 3 4 5
CymmMa 6amioB MeHee 4 4-5 6-7 8

MeToanyeckne peKOMeHIALMH ONIpeAesIoIUe NPoLeyPbl OeHUBAHUS CAMOCTOS-
TeJbHOI padoThl Mo Teme «TepMoaANHAMHUKA 31eKTPOXUMHYECKHX MPOLECCOB B JJIEKTPO-
XMMHYECKHX FeHepaTopax»:

KoMnoHeHTOM TeKyIero KOHTpOJIs SABISETCS CaMOCTOsITeNbHAs paboTa B BUJIE€ TMChbMEH-
HBIX OTBETOB HAa BOIPOCHI, IPEIyCMATPUBAIOIINX MTPOBEPKY 3HAHUN M HaBBIKOB, (HOPMUPYEMBIX
IpY U3y4YEeHUHU JUCUUIUIMHBL. Ha camocTosTenbHOM paboTe KaXXJ0My CTYAEHTY AaeTcs | BapuaHT,
KOTOPBIH BKJItOYaeT 3 Bompoca. 3a KakK/bli MpaBUIIbHBIN OTBET CTYIEHT moiyyaer 3 6ayuta. Mak-
CHUMaJIbHOE KOJMYECTBO 0AJIOB, KOTOPOE CTYAEHTHI MOT'YT IOJIy4UTh 3a IPABUIIbHBIE OTBETHI O-
HOT'O BapHaHTa CaMOCTOSITENbHOM paboThl, cocTaBisieT 9 GanoB. 3aTeM Oasibl KOHBEPTHPYIOTCS
B OLICHKY I10 MATUOAJUIBHON MIKaJIe:
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OueHka 2 3 4 5
Cymma 6ajuioB MeHee 4 4-5 6-7 8-9

3amura Ja60paTopHOi padoThI

3ammTa 1a00paTOPHBIX pabOT MPOUCXOJIUT B BHJIE COOCCEIOBAHMS C MPETOIaBaTeIeM C
00s13aTeNIbHOM MPOBEPKOM IpernoaBaTeseM J1abopaTopHOTro KypHana cryneHTa. J{ns ycnemnoi
3aIUTHI JJA0OPATOPHOM PAaOOTHI CTYJIEHT JOHKEH MPEIOCTaBUTh Ja00paTOPHBIH KypHaI, 0hOopM-
JICHHBIH B COOTBETCTBHU C YCTAHOBJICHHBIMH TPEOOBAHUSIMH: OTMETKA O BBITIOJHEHUH SKCIIEpU-
MEHTAJIbHOM 4acTH paboThl; HEOOXOAUMBIE PACUEThl COTIACHO METOINYECKUM YKa3aHHSIM K BbI-
MIOJTHEHHUIO JTa0OpaTOPHBIX PadOT € YKa3aHUEM Pa3MEPHOCTEH MOJIyUYeHHBIX BEJHYNH; TPapUKH U
PUCYHKHU B COOTBETCTBUM C TpeOOBaHUSA J1a0OPATOPHOTO MPAKTUKYMA; BBIBOJI, KOTOPBIN TOJIKEH
OBITH COTJIACOBAH C 3asBJICHHBIMU LIETSIMH W/WIIM 3a1auaMu JabopaTopHoil pabotel. Ha ocHoBa-
HUU [OJIYYEHHBIX Pe3yIbTaTOB CTYACHTHI JOKHBI C(HOPMYIUPOBATH U 3aMCATh BBIBO, KOTOPBIN
JIOJKEH OBITh COTJIacOBaH C 3asiBICHHBIMU LEJSIMH W/WJIH 3a/1a4aMu J1abopaTopHoii paboThl. Bri-
BOJI JIOJKEH COJEpKaTh HEOOX0IUMYIO KOJIMYECTBEeHHYI0 HH(popMmanuio. B xone yctHoit Oeceb
C TpernojaBaTeieM CTYJCHT JOJDKEH MPOIEMOHCTPUPOBATh 3HAHHE 1eJIed U 3a/1a4 BBITIOJTHEHHOM
paboThL, 3aKOHOB, KOTOPHIE JIe)KAaT B OCHOBE HAOJI0/IaeMBIX B X0J1¢ pabOTHI ABJIEHUH, IPOJAEMOH-
CTPUPOBATh YMEHUE aHATU3UPOBATH TOTYYCHHYIO HH(OPMAIIMIO U JIeIaTh Ha €€ OCHOBE BBIBOIBL.
becena BkitouaeT onmpoc Mo KOHTPOJIBHBIM BOIIPOCaM K jJabopaTopHO# padorte. B aTom ciyuae B
71a00paTOPHOM JKypHaJIe Ha COOTBETCTBYIOIIECH paboTe CTaBUTCS MOMETKA «3aUTEHO», POCIHCH
MpernoaaBaTelis, MPUHSBIIECTO0 padoTy, U JaTa 3amuThl padoTel. [locie aToro madoparopHas pa-
00Ta cyMTaeTCs BHIMOIHEHHOMN. JomyckaeTcs 3ammra 1abopaTopHbIX paboT HHAWBUAYAIBHO UM
B COCTaBE MaJIbIX IPYII 00yYaIOLUXCsl, COBMECTHO BBIMOJIHABUINX JAHHYIO paldoTy.

MeTonnyeckue peKOMeHIANMH K cade 3a4eTa

CryneHThI 00513aHBI CIATh 3a4€T B COOTBETCTBUH C PACIIMCAHUEM U YYEOHBIM IUIaHOM. 3a-
qeT sABiseTcs: HOpMOIt KOHTPOJISI YCBOCHUS CTYICHTOM YUeOHOM MPOrpaMMBI IO AUCIUTUINHE HITH
€€ YaCTH, BBITIOJIHCHHUS IPAKTHYECKUX, KOHTPOJIBHBIX, pehepaTuBHBIX padoT.

PesynbraT ciaum 3ayera mo mpoCiIylaHHOMY KYPCY JOJDKHBI OIICHUBATHCS KaK UTOT Jes-
TETHHOCTH CTYICHTA B CEMECTPE, 8 IMEHHO - TI0 TIOCEIAeMOCTH JISKIIHA, pe3yabTaTaM paboThl Ha
NPaKTUICCKUX 3aHATHUSAX, BBITOIHEHHS CAMOCTOSTENILHOU paboThl. [Ipu aTOM noIyckaercst Ha 04-
HOW popme oOydenus nporyck He 6omee 20% 3aHsTHiA, ¢ 0053aTeIHPHON 0TPAOOTKOM MPOITyIICH-
HBIX ceMUHapoB. CTYACHTHI Y KOTOPBIX KOJUYECTBO IMPOIYCKOB NPEBHINIACT YCTAHOBICHHYIO
HOpPMY, HE BBHITIOJHUBIIKNE BCE BUBI pa0OT M HEYIOBICTBOPUTEIHLHO PabOTaBIINE B TEYCHHUE CE-
MecTpa, MPOXOAIT COOECEeIOBaHNE C MPETOIaBaTeIeM, KOTOPBIA OMpAIINBaET CTYICHTA Ha TPe/-
MET BBISIBIICHUS 3HAHUSI OCHOBHBIX MOJIOKEHUN JUCIIUILTUHBL.

Kpurepumn oneHku:

- OLIEHKA «3a4TEHO»: CTYJICHT BIIa/IceT TCOPETUICCKUMU 3HAHHSIMHU 10 JAHHOMY pa3zely,
3HAET OCHOBHBIC MOHITHS M ONPEACICHUS 110 MPEAMETY, MPABIIFHO OTBEYAET HA BOIPOCHI, JI0-
MyCKaeT He3HAUUTENbHBIE OMIMOKH; CTYyICHT YMEET MPAaBUIBLHO OOBICHATH MaTepUa, UILTIOCTPH-
pys ero mpuMepamH.

- OLIEHKA «He 3a4TeHO0»: MaTepuall He YCBOCH WM YCBOCH YACTUYHO, CTYJICHT 3aTPyAHSICTCS
NPUBECTH MPUMEPHI, TOBOJIBHO OrpaHHYCHHBII 00EM 3HAHUH TPOTPaMMHOTO MaTepHara.

5. IlepedyeHb OCHOBHOM M JONOJTHUTEJIbHOM Y4eOHOI JIUTepaTypbl, HeOOXOAUMOMH 115
OCBOCHMS IMCHUILIMHBI (MOIYJIs1)

5.1 OcHoBHasi TUTEpaTYpAa:
1. Memb6pannas anekrpoxumusi / H. A. Kononenko, O. A. Jlemuna, H. B. Jlo3a,

N.B. ®anuna, C.A. [llkupckas. Kpacuogap: Kyb6anckuii roc. ya-1, 2017. - 290 c.
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2. CoBpeMeHHbBIC XUMUYECKUE HCTOYHUKHN TOKa [ DJIEKTPOHHBIN pecypc] : yuel. mo-
cobue / O. A. Ko3zanepos, A. B. Benenckuii. - 2-e usn., crep. - Cankr-IlerepOypr : Jlans, 2017.
- 132 c. - https://e.lanbook.com/book/90858.

5.2 lonostHMTeILHAS JIATEPaTypa:

1. CoopHUK 3a/1a4 IO TEPMOJUHAMUKE (DU3UKO-XUMHUECKUX mporieccoB: B 2 T. T.1 Teo-
pus, T.2 pemenue 3agad. U.M. Konecaukos, U.A. Cemunoxun, B.A. M.: Hedts u raz. 2009.

2. CoBpeMeHHBIE AIEKTpOXHUMUIecKre neTogHrky Toka / E. A. HmkaukoBckuid. - MockBa :
Pagnorexnuka, 2015. - 294 c.

3. HamackuH b.B., [Tetpuit O.A., Hupnuna I'.A. Dnexkrpoxumusi: yueOHoe ocoOue st
CTYJICHTOB, 00YYaIOIIMXCs TI0 HAPABJICHUIO TTOATOTOBKU «XuMmus». Cr6.: Jlanb. 2015..
https://e.lanbook.com/book/58166#authors

5.3. Illepuoauyeckne U3IaAHNUS:
KypHan «IeKTpOXUMUsH
XKypnan «MemOpanbl 1 MEMOpPaHHBIE TEXHOJIOTHI

Jl1g 0cBOEHMSI AUCUMILIMHBI MHBAIMAAMH U JUIIAMH C OTPAHUYEHHBIMU BO3MOYKHOCTSMHU
30pOBbsSl MUMEIOTCSl M3AAHUS B JIEKTPOHHOM BHJE B 3JIEKTPOHHO-OMOIMOTEYHBIX CHCTEMax
«JIanp» u «tOpaitm».

6. MeToguueckue ykazaHus JJ1s1 00y4al0UIUXCS M0 OCBOEHUIO TUCHMUILIUHBI (MOIYJISA)

VYcnemHoe OCBOGHHE AMCHUMIUIMHBI TPENojiaraeT AaKTUBHOE, TBOPYECKOE Yy4yacTHe
CTYZCHTA ITyTeM IUIAHOMEPHOH, TOBCETHEBHON PaOOTHI.
O0mme pekoMeH AU
W3ydenune MUCHMIUIMHBI ClIEeAyeT HaYMHATh ¢ MPOpabOTKU pabodel mporpaMmsbl, 0coboe
BHUMaHUe, yIeJss LesIM U 3a/ladaM, CTPYKTYpE U COJIEp:KaHUI0 Kypca.
PadoTa ¢ KOHCIIEKTOM JIeKIH I
[IpocMOTpUTE KOHCHEKT cpasly MOCJE 3aHATHUNA, OTMEThTE MaTepuaal KOHCIEKTa JICKIIHH,
KOTOPBIA BBI3BIBACT 3aTpyJHEHMS M1 NOHMMaHuA. llomblTaliTech HaWTH OTBETHl Ha
3aTpyIHUTENbHBIE BOIIPOCHI, UCIOJIB3Ys PEKOMEHyeMYyIo tuTepaTypy. Eciu camocTostensHo He
ynanoch pazoOparbesi B Marepuaie, chopMyIupyiTe BOMpPOChl U OOpaTUTECh 3a MOMOIIBIO K
IpenoaaBaTesio Ha KOHCYIbTAlluU WK OMMKanIIen JeKIuu.
PerynspHo oTBOonuTE BpeMs AJis IOBTOPEHUS NIPOMAEHHOIO MaTepHuala, IpOoBEpsisl CBOU
3HaHUS, YMEHUS U HaBBIKU M0 KOHTPOJIbHBIM BOIIPOCAM.
BrinosiHeHue 1a00paTOpHBIX padoT
Ha 3anatuum nomyuure y npenonasarens rpaduk BbIOTHEHUS 1abopaTopHbIX padoT. Ilo-
Jy4uTe Bce HEOOXoAMMoe MeToanueckoe obecrneuenue. [lepen mocemniennem mabopatopuu u3y-
YUTE TEOPHUIO BOMPOCA, MPEINO0JIaraeMoro K UCCIEeJOBaHUIO, 03HAKOMBTECh C PYKOBOACTBOM IO
COOTBETCTBYIOIIEH paboTe U MOATOTOBHTE MPOTOKOJ MPOBEACHUS pabOTHI, B KOTOPBIN 3aHECHTE:!
—  Ha3BaHHE palOTHI;
—  3aroTOBKHM TaOJUII I 3alIOJHEHUS HKCIIEPUMEHTAIBHBIMU JaHHBIMU HaOJII0ICHU;
—  YpaBHEHHUS XMMHUYECKHX PEaKLUUi MpeBpalleHHid, KOTOpbIe OyayT OCYLIECTBICHBI IpU
BBITIOJTHEHUH SKCIIEPUMEHTA;
—  pacueTHbIe POPMYIIBI.
OdopmiieHrEe O0TYETOB JOJDKHO MPOBOAUTHCS TIOCIIe OKOHYAHMS pabOTHI B JIaOOpaTOPHH.
JIJ1 OArOTOBKY K 3aLIUTE OTUETA CIIELYET IPOaHAIN3UPOBATh SKCIIEPUMEHTAIILHBIE PE3YJIbTaThI,
COIOCTaBUTh UX C U3BECTHBIMHU TEOPETUYECKUMU MOJIOKEHUSIMHU, CIIPABOYHBIMU WJIH JIUTEPATYP-
HBIMU JaHHBIMH, 000OIIUTH PE3yIbTaThl UCCIIEJOBAHUI B BHJIE BHIBOJIOB IO paboTe, MOATOTOBUTD
OTBETHI Ha BOIPOCHI, IPUBOJIMMBIE B METOJAMYECKUX YKa3aHUSIX K BBITOJHEHUIO J1a00paTOPHBIX
pabor.
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B ocBOe€HHMM IHCHUIUIMHBI MHBAJIMAAMM U JIMAMHU C OTPAHUYCHHBIMU BO3MOYKHOCTSMH
3I0pOBbsI OOJIBIIIOE 3HAUECHHE UMEET HHIUBUAyallbHAs yaeOHas padoTa (KOHCYJIbTAaIMN) — JOTIOJI-
HUTEJIbHOE pa3bsiCHEHNE y4eOHOro Marepuara.

WuavBuyanbHble KOHCYJIBTAUU MO MPEAMETY SBISIOTCS BaXKHBIM (PAKTOpOM, CIIOCO0-
CTBYIOLIMM MHIMBUAYAIN3alUK 0O0yUEHHS M YCTAHOBJIEHUIO BOCIIMTATEIILHOTO KOHTAKTa MEXIY
Iperno/iaBaTesieM U 00yJaromUMCsl HHBAIKUOM MU JIUIIOM C OTPAHUYCHHBIMU BO3MOKHOCTSIMU
310POBbSL.

7. Ilepeyenb MH(OPMANUOHHBIX TEXHOJOTHI, HCMOJb3yeMbIX MPH OCYIIEeCTBJICHUHU
00pa3oBaTeILHOIO NMPoIecca Mo JUCUUILIHHE

7.1 llepeyenb UHGOPMAIUOHHO-TEJIEKOMMYHHMKAITMOHHBIX TEXHOJIOT Wil
IIpoBepka OMALIHUX 3aJaHUN U KOHCYJIbTUPOBAHUE IIOCPEACTBOM JIEKTPOHHOM IIOYTHI;

7.2 IlepeveHb JMLIEH3MOHHOTO U CBOOOIHO PACIIPOCTPAHSEMOr0 MPOTPAMMHOTI0 00ec-
nevyeHust

Microsoft Windows 8, 10.

[Taker Microsoft Office Professional Plus (mporpamma mist AeMOHCTpauu ¥ CO3AAHUS
npesentanuii «Microsoft Power Point»; anektponnsie Tabmuibl «Microsoft Excel».).

[TporpammHuoe obecnieueHue It CI1a00BUIAIINX.

7.3 IlepeyeHb coBpeMeHHBbIX MPO(eCCHOHAIBbHBIX 023 JaHHBIX U MH(OPMAIIMOHHBIX
CIPABOYHBIX CHCTEM

DneKTpoHHas OMOIMOTeYHas cucTeMa u3nareiasctsa "JIanp"

Hayunas snexkrponnas 6ubnuoreka (HOb)

OnekTpoHHas oubimoreyHas cuctema BOOK.ru

http://elibrary.ru/ Haydnas snexTpoHHas 6uOimuoTeka

Www.scopus.com - Scopus (SciVerse Scopus) MyJbTUIUCIUTIINHAPHAS OnOIHorpadmye-
cKkas u pedepaTuBHas 6a3a JaHHBIX, CO3[[aHHAs U3AaTeNbCcKOl Kopropauuei Elsevier.

6.  http://cyberleninka.ru/about — Hayunas 6ubaunoreka oTkpsiToro gocrymna «Kubeplle-
HUHKa»

7. http://www.sciencedirect.com — MOJTHOTEKCTOBAsI Hay4YHas 0a3a JAaHHBIX MEXITYHApPOJTHOTO
n3narenscra Elsevier.

8.  http://apps.webofknowledge.com/ - MmynpTHAMCTIMIUIMHAPHAS pedepaTUBHO-OnOIMOTpadu-
yeckas 0a3a naHabix MHCTHTYTa HayyHO# MHpopMmaru CILIA (Institute for Scientific
Information, ISI), mpeacrasnennas Ha miatrpopme Web of Knowledge komnmanuu Thompson
Reuters.

9.  http://mMmuno6pHayku.pd — MuHHCTEPCTBO 00pa3oBanus u Hayku Poccuiickoit deneparun

Nk W=

8. MaTtepuajibHO-TeXHHYeCKOe o0ecneyeHue 1Mo AUCHuIInHe (MO1YJI10)

Jlist mpoBeeHus JIEKIMOHHBIX 3aHATUN UCIIOJIb3YETCsS MYJIbTUMEUNHBIN IIPOEKTOP U HO-
yTOyK. JIlabopaTopHbIe 3aHATHSI MPOBOIATCS B XUMUUYECKOW JT1abopaTopuu, CHaOKEHHON Kak 00-
1e1ad0paTOpHBIM (XMMHUYECKas MOCY1a, PEAaKTUBBI), TAK M CIHEIHATU3UPOBAHHBEIM 000pyI0Ba-
HUEM, HEOOXOAMUMBIM JIJISl IPOBEICHUSI OTJEIHHOM TaO0paTOPHON PabOTHI.

MarepuaibHO-TEXHHYECKOE 00ecTieYeHne TUCIUIUIMHBI (MO-

No Bug pador
JIyJisl) 1 OCHAIIEHHOCTh

1. JIeKIIMOHHEBIE 3aHATUS VYyeOHast aynmuTopusi JUisi MPOBEACHUS 3aHSATHUH JICKIIMOHHOTO
tuna — aya. 332, 328 kopn. C (ynuua CraBponosbckas, 149).
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JlexuvoHHasE ayIUTOPUs, OCHAILICHHAS NIPE3CHTALIMOHHON TeX-
HUKOMU (TIPOEKTOP, IKpaH, KOMIBIOTEP/HOYTOYK) M COOTBETCTBY-
IOIIMM IporpaMMHbIM obecrieuerneM (I10)

JlaGopatopHbie  3aHs-
THUA

JlaGopaTopusi, yKOMIUIEKTOBaHHAS CTICIIHAIM3UPOBAHHOMN MeOe-
110, 1ab0paTopHOI MoCcym0i U 000pyI0BaHHEM aya. 345, KOpr.
C (ynmuma CtaBponoibckas, 149):

noteHmoctat AUTOLAB PGSTAT302 — 1 wit, reHeparop Bo-
Jopoa JIabopaTopHbIid — 1 1T, BAaHHA yJIbTpa3ByKoBas J1abopa-
TopHas— | T, sueiika A1 UCTIBITAHUS MEMOPaHHO-3JIEKTPOJI-
HBIX 0JI0KOB — 1 T, BeCchl JabopaTopHbIe — | TIT, BECHI aHAIH-
TUYECKHE — 2 T, TEPMOCTAT BO3AYIIHbIN — | 1T,
nonomMmep-pH-metp — 3 mrt, uzmepurens ummutanca E7-21 — 4
IIT, ICTOYHUK TOKA UMIYJIbCHBIN b5-50 — 2 mT, KOHAYKTOMETp
— 1 T, m3meputens umnenanca Tesla BM 507 — 1 mt, MmynsTH-
METpPHbl YHUBEpCAIbHBIE HACTOJBHBIC — 3 IIT, IIelKkep dabopa-
TopHbIN — 21mT; [1K-3 mmT.

CamocrosiTenbHas pa-
6ota

Kabuner nist caMoCTOATEIbHONM pabOThI, OCHALICHHBIH KOMITb-
IOTEPHON TEXHUKOM C BO3MOXKHOCTBIO TOJKIIOYEHHS K CETH
«MHTEpHeT», MPOrpaMMOi SKpaHHOTO YBEJIWYEHHUsI M oOecre-
YEHHBIN JJOCTYIIOM B AJICKTPOHHYIO HH(OPMAIIMOHHO-00pa3oBa-
TENbHYIO Cpelly YHUBepcuTeTa - ayd. 329, xopr. C (ynuna Cras-
ponosibekas, 149)
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