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Pabouas nporpamma muctuminabl b1.B.07 «QnexTpoxumuueckas KHHETUKa» pa3paboTaHa B
cooTBeTcTBUM ¢ DenepanbHbIM rocy1apcTBEHHBIM 00pa30BaTEIbHBIM CTAHAAPTOM BBICLIETO
oOpazoBanusi mo HampasieHuo noarotoBku 04.03.01 Xumus (ypoBeHb OakaiaBpuar),
YTBEPKICHHBIM ITpuka3zoM MuHoOpHayku PD Ne 210 ot 12.03.2015

Pabouyro mporpammy cocTaBmII:
H.B.Ilenpaemos, npodeccop kadeapsl Gu3nIecKon XUMHUH
J-p XMM. HayK, JIOII.

Pabouas mporpamMmma TUCHUTITNHBI «DJIEKTPOXUMUYECKAsi KWHETUKA» YTBEPK/IeHA Ha 3ace/a-
HUU Kadeapbl Gru3ndeckor Xumun mpoTokoi Ne 22 ot 26 urons 2017 .
3aBenytronmii kapeapoit pusnueckoi xumun B.W.3a0omomnkunii

YTBepk/ieHa Ha 3aceJaHuU YIeOHO-METOAMUECKON KOMUCCHH (DAKyThbTETa XMMHH U BEICOKHX
TexHoJoruil mporokon Ne 5 ot 27 utons 2017 r.
[Tpencenarens YMK dakynbrera T.I1.CTopoxkeHKO

PenensenTnl:

3aBemyromuii kadenpoit opranuueckou, ¢uzmdeckoil u koyutounHon xummuu OI'BOY BO
«KybaHckuii rocyaapCTBeHHbIHN arpapHblil yHuBepcureT», 1.X.H. C.I1. JloneHko.

Jouent xadenpsl oOuield, HEOPraHUYECKOM XUMHM M HH()OPMAIIMOHHO-BBIUMCINUTEIBHBIX
texHojoruii B xumun ®I'bOY BO «KybaHCckuii rocynapCTBEHHBI YHMBEPCUTET», KaHJ.
xuM. Hayk @.A. Konokosos.



1 He.]'ll/l 1 3aJa491 U3YUYCHUSA TUCHUITINHBI

1.1. Heap AUCHMILUIMHBI. TIOTYYCHUE CTYIEHTAMH TEOPETUYCCKUX 3HAHUN B 00JIACTH
3JIEKTPOXUMHUYECKOW KUHETUKH, HAaBBIKOB MPAKTUYECKOTO MPUMEHEHUSI METOJIOB AJIEKTPOXH-
MHUYECKOU KUHETHUKH.

1.2. 3apauu JIMCHMIVIMHBI: (OPMHUPOBAHUE Y CTYJCHTOB 3HAHUN TEOPETHUYECKUX OC-
HOB JJICKTPOXMMHMYECKON KHHETHKHU, HABBIKOB IIPAKTUYECKOIO IPHUMEHEHUS METOJOB JJIECK-
TPOXUMHYECKOU KUHETUKH.

1.3. Mecto nucunmimabl B ctpykrype OOII BO

JucuumnuHa «JIeKTPOXUMHUYECKas KHHETHKa» OTHOCHTCS K BapUaTHUBHOW dYacTu
brnoka 1. Jlucturummael (Moaynu) yaeOHoro miana Hanpasienus 04.03.01 Xumust.

N3yueHunto TUCUUILTMHBI «DJIEKTPOXUMHUYECKass KUHETHUKA» JTOJKHO IPEIIeCTBOBATh
n3ydenne auciumuind: b1.6.05 «Martemaruka», b1.6.06 «udopmaruka», b51.5.07 «Duzu-
ka», b1.5.08 «BBenenue B Tepmoannamuky», b1.5.09 «Kpucramnorpadus», b1.5.12 «Heop-
ranpyeckas xumusa», b1.6.13 «Ananutnueckas xumusay, b1.b.15 «DPusudeckas xumus». 3Ha-
HUS, IPUOOPETEHHBIE MPU OCBOCHHUU JWCUUIUIMHBI, MOTYT OBITh MCIOJB30BaHBI MpPU H3y4e-
HUU JUCHUIUIMH. TPOXOXKJIECHUU TPOU3BOACTBEHHOM, MPEIAUIUIOMHON MPAKTUKU, HAYYHO-

HCCIICI0OBATEIIbCKOM pa6OTbI W BBIIIOJIHCHHUHN BBIHYCKHOﬁ KBaHHCI)HKaHHOHHOﬁ pa6OTBI.

1.4 IlepevyeHb MIIAHMPYEMBIX Pe3yJbTATOB 00y4YeHUS MO AMCHMILINHE (MOLYJIIO),
COOTHECEHHBIX € IJIAHMPYEMBbIMHU pe3yJibTaTaMH OCBOeHHUsI 00pa30BaTe/IbHON Nporpam-

MBI

[Ipouecc u3ydeHus TUCHUIUIMHBI HAMPABJICH HA (OPMHUpPOBAHUE CICAYIOMUX KOMIIE-
teunuii; OITK-1, OIIK-3, OIIK-5, ITK-5.

No Wunexc | Comepikanue koM- | B pesynbrare usydeHus yuyeOHOM JUCHUIUIMHBI 00Y-
. | KOMIe- | TeTeHIHH (nmm e€ YarOUIUeCs JOJKHBI
" | TeHIMM YacTH) 3HATh YMeTh BJIaJIeTh
1 OIIK-1 | cnocoOHOCTBIO UC- | TEOPETUYECKHE | HCIOIh30BATh CHOCOOHO-
MOJIb30BATh MOJTYy- | OCHOBBI  (PyH- | MOJyYEHHBIE 3HA- | CTHIO HCIIOJb-
YeHHbIE 3HAHUS JAMEHTANbHBIX | HUSL ~ TEOpEeTHde- | 30BaTh 3HAHUS
TEOPETHYECKUX OC- | pa3lieIoB  XHU- | CKUX OCHOB (PyH- | TEOpETHYE-
HOB yHIaMEH- MU JTAMEHTaITbHBIX CKAX  OCHOB
TaJbHBIX Pa3/IeTIOB pasznenoB XUMUH | QyHIAMEH-
XUMHH TIPH perie- npu pEIIeHNH | TANBHBIX pa3-
HUHU TTPOQEeCcCcHo- npodecCuoHalIb- | JICIOB  XUMHUU
HaTBHBIX 3a/1a4 HBIX 33724 IpH  pEIICHUU
npodeccuo-
HAIBHBIX  3a-
nad
2 OIIK-3 | cnocOOHOCTBIO UC- | OCHOBHBIE 3aKO- | HCIIOIH30BATh CHOCOOHO-
MOJTh30BaTh OCHOB- | HbI E€CTECTBEH- | OCHOBHBIE 3aKO- | CThIO HCITOJb-
HBIC 3aKOHBI €CTe- | HOHAYYHBIX Hbl €CTECTBEHHO- | 30BaTh OCHOB-
CTBEHHOHAYYHBIX TUCTIUTLTAH HAayYHBIX JIMCIH- | HBIE  3aKOHBI
JTUCIUILIAH B TIPO- IUIMH B Tpodec- | eCTeCTBEHHO-
(heccuoHaIbHOM CHUOHAJILHOW JIes- | HAyYHBIX JIAC-
JeSTeIbHOCTH TETHHOCTH [UTUTHH B
npodeccuo-




No Wnnexe | Coxepikanue koM- | B pesynbrare u3ydenus yuyeOHOM JUCIUIUIMHBI 00Y-
[y, | KOMTE- | TETCHIMH (nnm e€ YaroIuecs J0HKHbBI
TEHIUN YaCTH) 3HATh yMeTh BJIaJIETh
HAJILHOU Jef-
TEJIBHOCTH
3 OIIK-5 | cnocoGHOCTBIO K MPUHIMIIBI TIPO- | TPOBOJIUTH TMOUCK | CIIOCOOHO-
MOUCKY U TIEPBUY- | BEJCHMS IOUCKA | M MEPBUYHYIO 00- | CTBIO K IOHC-
HOM 00paboTKe U TICPBUYHOU | pabOTKYy HAy4yHOH | Ky W TIEpBUY-
HAY4YHOH M HAy4HO- | 00pabOTKH u HAy4HO- | HO 00paboT-
TEXHUYECKON HH- HAay4YHOH U | TEXHUYECKON WH- | K& HAay4HOU M
bopmanuu Hay4HO- bopmanuu Hay4yHO-
TEXHUYECKON TEXHUYECKOU
uHbOpMaIU uHpopmManuu
4 [IK-5 CIOCOOHOCTBIO TIO- | MPUHIIUIBI  T10- | TIOJy4YaTh U 00pa- | crrocoOHO-
JTy4yaTh U 00paba- nyyeHuss U 00- | OaThIBaTh pe3ylib- | CTBIO  MOIY-
TBIBAaTh PE3YNbTATHl | pAaOOTKH pe- | TaTbl  HAy4HBIX | 4aTh U 0Opa-
HAYYHBIX IKCIIEpU- | 3YJIBTAaTOB HKCHEPUMEHTOB C | OaThIBaTh pe-
MEHTOB C [TOMO- Hay4YHBIX OKC- | IOMOIIbIO CO- | 3YJIBTATHI
IIbIO COBPEMEHHBIX | MEPUMEHTOB C | BPEMEHHBIX KOM- | HAYYHBIX JKC-
KOMITBIOTEPHBIX MOMOIIBI0  CO- | IBIOTEPHBIX TEX- | HIEPUMEHTOB C
TEXHOJIOTHI BPEMEHHBIX HOJIOTMI IIOMOIIBIO CO-
KOMITBIOTEPHBIX BPEMEHHBIX
TEXHOJIOTHI KOMIIBIOTEP-

HBIX TEXHOJIO-
TUn

2. CTpyKTYpa H coiep:KaHNe JUCIUIITHHBI
2.1 PacnipeaesieHre TPYA0EMKOCTH JUCHHUILIMHBI IO BHAaM padoT

O6mast TpyI0EMKOCTh TUCHHUILIMHBI cocTaBisieT 2 3ad.ef. (72 yaca), ux
pacripesiejieHie 1o BUJaM padoOT MPEeJCTAaBICHO B TAaOIUIE (0151 CMyOeHmos

0DO).
Bun yae6HO# paboTh Bceero CemecTpsl

9acoB 3

KonrakTHas pa6oTa, B TOM Yucje

AyIMTOpHBIE 3aHATHS (BCEro) 36 36

3aHATHS TEKIIHOHHOIO THIIA 12 12

JlaGoparopHble 3aHATHS 24 24

3aHATHS CEMUHAPCKOTO TUMA (CEMHHAPHI, IPAKTHYe-

CKHE 3aHSTHS)

HNnasn konTakTHasA padora:

KonTpons camocrositensHoi pabotsl (KCP) 4 4

[Mpomesxyrounast arrectanus (MKT) 0,2 0,2

CamocrosiTeibHAst padoTa, B TOM YHCJIE 31,8 31,8

Kypcosas pabora




[TpopaboTka y4eOHOTO0 (TeOpeTHIECKOro) MaTepuana 26 26

BrimonHenne nHAMBUyaIbHBIX 3aJaHUi (IOATOTOBKA
COOO0IIIEHUH, IPEe3EHTALIU)

Pedepar

[ToaroToBka K TEKyIieMy KOHTPOJIIO 5,8 5,8

KonTpoJns:

HOI[]"OTOBK& K DK3aMCHY

O01mas Tpy10eMKOCTh 4ac. 72 72

B TOM 4YHcJle KOHTaKT- 402 40,2
Has padorta

3a4. e 2 2

2.2 CTpyKTypa AUCHUIJIMHBI:

Pacripenenenrie BUIOB y4eOHOM paOOThI M UX TPYTOSMKOCTH IO pa3/ieiiaM AUCIHILIN-
HBIL

Paznensl guciumingel, n3ydaemsie B 8 ceMmectpe (st ctynentoB ODO)

KomnunuectBo yacoB

AynuropHas Bueayaurop-

as3- HawnmenoBaHue pa3ienoB
P P Bcero pabora Has pabora

sea 71 113 JIP CPC

Beenenue. [Ipenmer u MeToab1
BJIEKTPOXUMHYECKON KUHETHU-
ku. OCHOBHBIC ITOHATHUS. 3aKO0-
HOMEpHOCTU TG HY3NOHHON
KUHETUKHU, CTAUU pa3psiaa —
WOHM3ALHUH, IPOTEKAHUS OKO-
JIO JIEKTPOJA 3aMENJIEHHON
XMMHYECKON PEaKIUU.

44 8 16 20

Hcnonp30Banne 3aKOHOMEP-
HOCTEH IIEKTPOXUMHUYIECKON
KWHETUKH B ITPUKJIAHOM JJIEK-
TPOXUMUHU

23,8 4 8 11,8

Hmozo no oucyunaune: 12 24 31,8




2.3 Coaepxxanue pa3aeoB AMCHUIIHHBI:
2.3.1 3ausaTHA JEeKINOHHOI0 THIIA

KOHOMEPHOCTEMN
AIEKTPOXUMHUYECKOM
KUHETUKU B MPHU-
KJIQJIHOM 3JIEKTPO-
XUMUU

po3uu MetamioB. CTallMOHAPHBIN MTOTEH-
AN JICKTPoaa. AHOJTHOE PaCTBOPCHHE
METaJJIOB U CIIaBoB. CKOPOCTh KOPPO3HUHU.
MeTo/11 3amuThI OT Koppo3uu. [TaccuBa-
1I1s1 TOBEPXHOCTU METAJIIOB U CILIABOB.
MexaHHU3MBI POCTa OKCHJTHBIX TUICHOK.
DneKTpoXxuMHuUecKas sHepreTuka. [lep-
BHYHBIC U BTOPUIHBIE DJICKTPOXUMHUICCKHE
HWCTOYHHMKHU TOKA, TOILIUBHBIC 3JIEMEHTHI.
BrusiHue KHHETUKHY 3JIEKTPOTHBIX TTPOIIEC-
COB Ha XapaKTePUCTHKN UCTOYHUKA TOKA.

HaumenoBanue ®dopma TEKyIEero
No Coneprxanue pasjena
pazneina KOHTPOJIS
1 2 3 4
1. |Beenenue. Ilpeamer |Beenenue. Ilpeamer u merons! anexkrpo-  |KP, JIP
U METOJBI MIEKTPO- (XMMHYECKON KHHETUKU. OCHOBHBIE ITOHS-
XUMUYECKON KMHE- |TUs: 3JIEKTPOIHBIN OTEHIMAIL, IIOJIIpU3a-
TUKU. OCHOBHBIE LU JIEKTPO/Ia, IEpEHANPSKEHUE, CTa-
MOHATHS. 3aKOHO-  |[JUMHOCTB JIEKTPOJHOTO nporecca. JInmu-
MepHoctu nuddy- |Tupyromas cragus. MeToa u3MepeHus me-
3MOHHOM KMHETHKH, [PCHANPSIKCHMS dJIEKTPOA.
cTaguu paspsga —  |3aKOHOMEPHOCTH TU(PY3HOHHON KUHETHU-
MOHHU3aLUY, IpoTe- |KU. Tpu ocHOBHBIE ypaBHEeHUs AU Py3u-
KaHUs OKOJIO JJIEK- |OHHOM KuHEeTUKH. [lonspusanmonHas Kpu-
TpOZa 3aMeJICHHOH |Bast IpH cTariMoHapHoi auddysuu. Pac-
XUMHUYECKOM peak- |[pe/ieJIeHNe KOHLIEHTPALUKY HOHOB B IIPU-
LUN. JIEKTPOJHOM CJIOE€ pacTBOpA IPU CTALMO-
HapHOU T dy3un. DPPeKTHBHAS TOIIIHU-
Ha 1ud¢y3nonHoro cios. [IpenenbHplii
muddy3nonnslii Tok. Umnenanc BapOypra.
3aKOHOMEPHOCTH JJIEKTPOXUMHUYECKUX
IIPOLIECCOB, IIPU KOTOPBIX HApyLIaeTCs
NEKTpOoAHOE paBHOBecue. OCHOBBI TEOpUN
3aMEJICHHOIO pa3psja. Y paBHEHUE 4acT-
HOY U MOJIHOM MOJIAPU3aLMOHHON KPUBOM.
Tox oomena. Koaddurment nepenoca.
OHeprus akTuBanuu. YpaBHeHue Tadens.
Nmnenanc Dpuutepa — Pananca.
BnusiHue 3aMeyIeHHOro IPOTEKaHMsl XU-
MUYECKON peakuy Ha NepeHarnpsKeHne
anekTpoaa. Peakunonssii ciou. [Ipenens-
HbIW KuHeTH4eckuid Tok. Mmnenanc ['epu-
niepa.
2. |Wcmonb3oBanue 3a- |OCHOBHI 3JICKTPOXUMHUYECKOH Teopuu kop- |KP, JIP

[Tpumeuanue: KP — kontponbHas padota, JIP — maGoparopnas padota

2.3.2 3aHdATHSA CEMHUHAPCKOI0 TUIIA
He npenycMoTpeHs! y4eOHBIM TIIaHOM




2.3.3 JlaGopaTopHbIe 3aHATHUSA

Ne HanmenoBanue 1abopaTopHbIX paboT Popma Tekymero
KOHTPOJIS
1 3 4
1. |OmnpeneneHue CTETIEHH SKPAaHUPOBAHUS ITOBEPXHOCTH dekTpona  |JIP
IIPY U3MEPEHUH €T0 NTEPEHANPSKEHUS ¢ MOMOILIBIO KaWJLISIPA.
2. |M3ydeHue 3aBUCHMOCTH TIpeaesbHOro 1udPy3MOHHOTO TOKA OT JIP
KOHIIEHTPALUU JIEKTPOJIUTA.
3. |HccnenoBanue BIMSHUS IPUPOIBI METAJUIA HA TUIOTHOCTH TOKa 00- |JIP
MeHa U KO3 PUITMEHT epeHOca PEaKIIUU AIEKTPOIUTUUECKOTO
BBIJICJICHUS] BOAOPOJA.
4. |3ydyeHHne KMHETUKH 3JIEKTPOJHBIX MTPOLIECCOB METOAOM 3JeKTpo- |JIP
HOTO MMIIC/IaHCAa.
5. |HMccrnemoBaHue 31EKTPOXUMHUYECKON MTaCCUBAIIUU METAIJIOB U JIP
CIIJIaBOB.
6. |HMccnenoBaHue JIEKTPOXUMUYECKUX XapaKTEPUCTUK UCTOYHHKA JIP
TOKA.

[Ipumeuanue: JIP — maboparopnas padoTa.

2.3.4 IlpumepHasi TeMaTHKA KyPCOBBIX Pa0doT (IIPOEKTOB)
He npexycMoTpens! yueOHBIM TIJIaHOM

2.4 llepeyeHb y4eOHO-MeTOAUYECKOT0 O0ecredeHHs /IVIs CAaMOCTOATEIbLHOH pado-
ThI 00y4AIOMIMXCH N0 JUCHUIIHHE (MOAYJII0)

[TepedyeHn yueOHO-METOIUIECKOTO 00ECTICUCHUS TUCIIUTIITAHBI

(TeopeTnyeckoro) ma-
Tepuana

Ne Bun CPC T10 BBIMOJIHEHUIO CAMOCTOSITEILHON paboThI
1 2 3
1 |IIpopabotka yueOHoro |1. JlamackuH, b. b. DnexTpoxumus [ DneKTpOHHBIHA pecypc] :

yuebHoe nocobue / b. b. lamackun, O. A. Ilerpuii, I'. A. Hup-
JUHA. - 3-€ u3., ucnp. - Cankt-IletepOypr : Jlans, 2015. - 672
c. - https://e.lanbook.com/book/58166#authors

2. MopaueBckuii, A. I'. DIeKTpOXUMHUSI pacIiyIaBIEHHBIX COJIEH
[DnexkTpoHHEIH pecypc] : yueb. mocodue / A. I'. MopadeBckui,
E.T'. ®upcosa. - 1-e uza. - Cankr-IlerepOypr : Jlans, 2017. -
176 c. - https://e.lanbook.com/book/93700

3. CnenymkuH B.B. JIokambHBIN 2JIEKTPOXUMHYECKUH aHAIH3
[DnexkTpoHHEIH pecypc] : yuebHOe mocodue / B.B. Crnemnymi-
kuH, }0.B. PyOonmnenkas. — DiekTpoH. 1aH. — Mockaa :
®uzmarnurt, 2010. — 312 ¢. — Pexum gocryna:
https://e.lanbook.com/book/2324

4. Onapa b.K. UnxenepHas 3ammra MeTaIONPOIYKIIUHU, KOH-
CTPYKLIMHI U COOPYXKEHUN. DIEKTPOXUMHUYECKAs 3alNATa U pa-
LMOHAJILHOE KOHCTpyHpoBaHue. Kypc nekunii [ D1eKTpOHHBIH
pecype] : yue6noe nocobue / b.K. Omapa. — DnexTpoH. aaH.
— Mocksa : MUCHC, 2008. — 126 ¢. — Pexxum nocryna:
https://e.lanbook.com/book/1864

5. MeTtoanueckue peKOMEHIallii K OpraHu3aliy ayIuTOPHOI



https://e.lanbook.com/book/58166#authors
https://e.lanbook.com/book/93700
https://e.lanbook.com/book/2324
https://e.lanbook.com/book/1864

1 BHEAYUTOPHOU (CaMOCTOSITENbHOI) pabOThI CTYZAEHTOB: M€-
toaudeckue ykazanus / coct. T.I1. Cropoxenko, T.b. [loun-
HOK, A.B. becnanos, H.B. Jlo3a. — KpacHonap: Kybanckuit
roc. yH-T, 2018. 89 c.

2 |l[ToaroroBka K BbINON- |MeToAMYECKHE PEKOMEHIANN K OpraHU3aluy ayJUTOPHOU H
HEHMIO JJa0OPAaTOPHBIX |BHEAYAUTOPHOMN (CaMOCTOSATENIbHOM) pabOThl CTYAEHTOB: METO-

pabort nnaeckne ykazanus / coct. T.I1. Cropoxenko, T.b. [TounHok,
A.B. becrranos, H.B. Jlo3a. — Kpacuonap: Kybanckuii roc. yH-
T, 2018. 89 c.

Y4eOHO-METOMYECKUE MaTEPUaIbl JUISI CAMOCTOSITETLHOW paObOThl 00YJArOIINXCS U3
YKclia HHBAJIKU/IOB U JIULl C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMU 3710poBbs (OB3) mpenocrasis-
10TCS B (hopMax, aganTUPOBAHHBIX K OTPAaHUYEHUSIM HMX 3I0POBbSI M BOCHPUATHS UHPOpMa-
UU:

JUig au1 ¢ HapyIIEHUSIMU 3pEHUSL:

— B MieyaTHOM popme yBeTHMUeHHBIM HIpUPTOM,

— B (popMe 3JIEKTPOHHOT'O IOKYMEHTA.

J17ig U1 ¢ HapYIICHUSMHU CITyXa:

— B mieyaTHOU hopme,

— B popMe PIEKTPOHHOTO TIOKYMEHTA.

JUig au1 ¢ HapyLIeHUsIMHU OIIOPHO-JBUTaTEIbHOTO anmnapara:

— B IIeYaTHOM opme,

— B (popMe 3JIEKTPOHHOTO IOKYMEHTA.

JlaHHBIN TepedeHb MOKET ObITh KOHKPETH3MPOBAH B 3aBUCMMOCTH OT KOHTHMHIEHTA
o0ydJaronuxcs.

3. O0pa3oBaTe/ibHbIE TEXHOJIOTHH

Jisa opmupoBanusi mpohecCuOHANBHBIX KOMIIETEHIIMM B MPOLECCe OCBOEHUS Kypca
UCIIOJIb3YETCSI TEXHOJIOTHs MPO(ecCHOHATbHO-PAa3BUBAIOLIET0 00YUYEeHHUs, IPEeIyCMaTpUBaIO-
11asi HE TOJIBKO Iepefjady TEOPETUYECKOr0 MaTepuaa, HO U CTUMYJIMPOBAaHUE IT03HABATEIb-
HBIX JA€MCTBUM CcTy/neHTOB. HacTh JIEKIIMOHHBIX 3aHATUN NPOBOAUTCS B (opMe IMPOOIEMHBIX
aekiuid. B pamkax 1a0opaTOpHBIX 3aHATHH HNPUMEHSIOTCS METOABI MPOEKTHOTO OOyueHUs,
MCCJIE0BATEIBCKAE METOABI, METOJI KOHKPETHBIX CUTyallMid. B mpouecce camocTosTenbHON
JESATEIIbHOCTH CTYAEHTHI YIIyOJSIOT U PACIIUPSIOT TEOPETUUECKHE 3HAHUS, PEIIaloT pacuéT-
HbIE 3a/1a4M, TaKXKe 3aJlaHusl, He TpeOyIoIHe pacu€ToB, HO JUIsl BBIMOJIHEHHUS KOTOPBIX HEOO-
XOJIUMO TTyOOKO€ 3HaHUE COOTBETCTBYIOILETO TEOPETHUECKOTO pa3iea.

Komnu-
Bun 3ansatus Hcnonb3yemMble HHTEpaKTUBHBIE 00pa3oBa- ye-
Cemectp
(JI, I1P, JIP) TEJIbHbIE TEXHOJIOTUU CTBO
4acoB
8 JIP becenpl 4
Pas0op curyanuii 6
PaboTa B MaJIbIX Tpynmax 4
Hmozo: 14

4. OueHo4HbIe CPeICTBA JJsl TEKYIIero KOHTPOJIA YCNEeBAeMOCTH W HMPOMeEXKY-
TOYHOWM aTTEeCTAMHU
4.1 ®oHJ OLIEeHOYHBIX CPEICTB VIS MPOBeeHHs TeKYIel aTTecTalul

BAPUAHT KOHTPOJIbHOI PABOTBI

[0 JUCLUIUINHE * DIEKTPOXUMUYECKasi KUHETHKA



Hanpasnenue noarorosku — 04.03.01 Xumus
[Tpoduns noaroroBku — Gu3nvecKas XUMUs

Bapuanrt 1

1. [TosicHuTe, YeM OTIIMYAETCS PICKTPOXUMHUUYECKUN METO/I MPOBEACHUS PEAKIIUNA OT XUMUYE-
CKOrO.

2. OcobeHHOCTH U3MEPEHHS TOTEHIMAJIOB MOJIIPU30BaHHBIX 1EKTPo0B. KpaeBoii s dekr.
3. Meton anektpoHoro ummnenanca. OnpeneneHrue KHHETUUECKUX TapaMeTPOB AIIEKTPOXU-
MUYECKON CUCTEMBI.

4. Kak BIUSIIOT 3JIEKTPOXUMHUYECKHE XapaKTEPUCTUKH 3JIEKTPOJOB HCTOYHUKOB TOKA Ha MX
XapaKTepUCTUKN?

N wNE

10.

11.

12.
13.

14.

15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.

26.

217.

4.2 DoHJ 01IEHOYHBIX CpPpEACTB 1JIsl IPOBEACHUA l'lpOMe)KyTO‘{HOi/i arTreCcTanmuu

Bormpocs! k 3a4é€ty
OnexkTpoxumMuyeckue cucteMbl. OCOOEHHOCTH HIIEKTPOXUMHUYECKUX PEAKIIUH.
3axon Papanes.
CKOpOCTb JIEKTPOXUMUYECKUX peakiuil. Bexox mo Toky.
OO6parumbie 1 HEOOPATUMBIE IEKTPOXUMUUYECKHE CUCTEMBI.
DneKkTpoHas MoJIApU3aLys U IepeHaIpsKeHHeE.
Knaccuukanus monsipu3aiioHHbIX SBICHHM.
Bunsl nepenanpspkeHus.
OcoOeHHOCTH M3MEPEHUs] OTEHIMAJIOB MOJIIPU30BAHHBIX 3JIEKTPO10B. [IpHuuHBl BO3-
HUKHOBEHHUSI OMUYECKOH OINOKU U3MEpPEHUs OTEHIIHAIA.
MeTob! ycTpaHeHHsI OMUYECKON OMIMOKH U3MEPEHUS TOTSHIINAIA.
OcoOeHHOCTH M3MEpEeHHsl MOTEHLUAIOB MOJSPU30BAaHHBIX 3JeKTpoaoB. KpaeBoil -
¢exr.
[ToreHnocTaTiyeckUii U rajJlbBaHOCTATHUECKUI METO/bl MOJSPU3ALUOHHBIX H3Mepe-
HHUI.
Juddy3nonHoe nepeHanpsHKeHUE U MPUUUHBI €r0 BOZHUKHOBEHHUS.
Pacrnipenienenrie KOHLEHTPALMY UOHOB B MPUAJIEKTPOAHOM CJIO€ pacTBOpa IMpPH CTAIUO-
HapHOU T Py3un.
[TpryrHBI BOZHUKHOBEHHS M pacueT MpeaesIbHOW TUIOTHOCTH TOKA MPU 3aMeJICHHOM
MaccCoOIIEpEHOCE.
Bnmstare coctaBa pacTBopa M THAPOTMHAMUYECKOTO PEXKUMa Ha MPEIeIbHBINA TOK.
Pacuet nu¢¢dysnonHoro nepeHanpsikeHus A 1upy3uu.
KounBektuBHast nuddy3us u MeTo]] Bpalaroerocs 1MCKOBOT0 3JEKTPOIa.
OcHogsl nosnsiporpaduu. IloTeHnnan u TOK MOTyBOJIHBI.
OCHOBBI TEOPHH AIIEKTPOXHUMHUIECKOTO ITEPEHATIPSIKEHHS.
Koaddunmentsr nepenoca. Tok oOMeHa.
YacTtHble ciyyau pacyera 3JIeKTPOXUMHUYECKOTO epeHanpsbkeHus. Y paBHenue Tadens.
[lepenanpsikeHne XUMHUYECKOH peaKIH.
da30Bo€ NEpEeHANPSIKEHHE.
MexaHU3MBbI HJIEKTPOKPUCTAIIU3AIHH.
Kunernka anogHoro pactBopeHusi MerauioB. O01ue 3aKOHOMEPHOCTH aHOJHOTO TOBe-
JICHUS] METaJJIOB.
Meton snekTpoaHoro nmmneaanca. OnpeneneHue KHHETUYECKUX MapaMeTPoOB JIEKTPO-
XUMUYECKON CUCTEMBI.
AHOJHasi TaCCUBHOCTh METAJLIOB.



28. BnusHME aHHOHHOTO COCTaBa PacTBOpa HAa aHOJIHOE IMOBEJCHIE METAJIOB.

29. uarpammsl [TypOe m1s MeTamioB B BOJHBIX PaCTBOPAX.

30. HecranuonapHble MOJISPU3AIMOHHBIC 3aBUCIMOCTH TPY U3MEHEHUH TOTEHIHAIA.

31. VMnynbCHBIN MOTEHIIMOCTATUYECKUH METO/I.

32. OmnpeneneHue TUMUTUPYIOIICH CTaUU C MCIOJIB30BAHUEM BPAIIAIOIIETOCs TUCKOBOTO
AJIEKTPO/IA.

33. IlepBu4HbIC U BTOPUYHBIC MIEKTPOXUMUYECKUE HCTOYHUKH TOKA.

34. TonnauBHBIE PJIEMEHTEI.

35. BrnusHUE KHHETHKH 3JIEKTPOIHBIX MPOIECCOB HA XapaKTEPUCTUKH HCTOYHHKA TOKA.

OreHOUHBIEC CPECTBA JUISI HHBAJIHMIOB | JIUI] C OTPAaHMYEHHBIMH BO3MOXKHOCTSIMU 3/10-
POBBSI BEIOUPAIOTCS C YUETOM MX MHIUBUAYAIBHBIX MICUXOPU3NICCKUX OCOOCHHOCTEH.

— TIpHU HEOOXOMMOCTH MHBAJIHJIAM U JIMIIaM C OTPAaHUYCHHBIMH BO3MOXXHOCTSIMH 370~
POBBS IPEIOCTABIISCTCS TOTIOJIHUTEIILHOE BPEMS JIJIsl TIOJATOTOBKM OTBETA Ha 3K3aMCHE;

— TIpY TIPOBEJICHUH MPOIETYpPhI OLICHUBAHUS PE3yJIbTATOB 00yYSHHS NHBAINU/OB U JIHIL
C OrPaHWYCHHBIMUA BO3MOXKHOCTSIMHU 3JIOPOBBS IPEAYCMATPHBACTCS HCIIOJIb30BAaHHE TEXHUYEC-
CKUX CPEICTB, HEOOXOAUMBIX M B CBSI3U C UX MHAMBHyaTbHBIMH OCOOCHHOCTSIMU,

— TpU HEOOXOAMMOCTHU JUISI OO0YYAIOLIMXCS ¢ OTPAHMYCHHBIMH BO3MOXKHOCTSIMHU 3]10-
POBBSI M MHBAJIMJIOB IPOILEypa OLEHUBAHUS PE3yIbTaTOB O0YUYECHHUS 1O JUCIHUILTUHE MOXKET
MPOBOJIUTHCS B HECKOJIBKO ATAIIOB.

[Tponietypa onieHMBaHHS pe3yJIbTATOB 00YyUEHHUS] MHBAJIUIOB U JIUI C OTPAHUYCHHBIMU
BO3MOXKHOCTSIMH 3JIOPOBbSI TI0 JUCHUIUIUHE (MOIYJIO) MPEAyCMAaTPUBACT IMPEIOCTABICHHE
uHpopManuu B popMax, aJanTHPOBAHHBIX K OTPAaHUYEHUSAM UX 37J0POBbS M BOCIIPHUITHS MH-
dbopmaruu:

JUist T ¢ HApyIIEHUSIMA 3PEHHS:

— B [1€4aTHOW (hopMe yBEIUYEHHBIM HIPUPTOM,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

J17ig U1 ¢ HApYIICHUSMHU CITyXa:

— B TIe4aTHOM opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JUiist T ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO ammapara:

— B I1e4aTHOM (opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

S. IlepeyeHb OCHOBHOM M JONOJHHUTEJIbHON y4eOHOH JIUTEPaTypPhl, HEOOXOAUMOIT
JJISE OCBOCHM S JUCHMILIMHBI (MOXYJIS)

5.1 OcHoBHas UTEparypa:

1. Jamackun, b. B. Dnexktpoxumus [DnekTpoHHBIN pecypc] : yuebnoe mocooue / b. b.
Hamackun, O. A. Iletpuii, I'. A. Hupnuna. - 3-e uzn., ucnp. - Cankr-IlerepOypr : Jlans, 2015.
- 672 c. - https://e.lanbook.com/book/58166#authors

2. MopaueBckuii, A. I'. DIeKTpoXuMus paciiaBlIeHHBIX COJeH [ DIeKTPOHHBIN pe-
cypce] : yue6. mocobue / A. I'. Mopauesckuii, E. I'. ®upcona. - 1-e u3z. - Cankr-IlerepOypr :
Jlans, 2017. - 176 c. - https://e.lanbook.com/book/93700

5.2 JlononHUTENBHAS IUTEPATYPA:

1. Cnenymikun B.B. JIokanbHBIN 2IEKTPOXUMHUYECKHN aHAIN3 [ DIEKTPOHHBIN pecypc]
: yuebHoe nocodue / B.B. Cnenymkus, FO.B. Pybnunenxkas. — DnekTpoH. 1aH. — MockBsa :
dwusmaraur, 2010. — 312 ¢. — Pexxum pocryma: https://e.lanbook.com/book/2324

2. Onapa b.K. MmxenepHas 3auTa METAIONPOAYKIINH, KOHCTPYKLIUN U COOPYKe-
HUM. DNEKTPOXUMHUYECKas 3allUTa U palluOHAIIbHOE KOHCTpyHpoBaHue. Kypc nekmuii [ Dnek-
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TpOoHHBIH pecypce] : yaebHoe nocodue / b.K. Onapa. — DnektpoH. nan. — Mocksa :
MUCHUC, 2008. — 126 ¢. — Pexxum gocryma: https://e.lanbook.com/book/1864

5.3. Ileprognueckue u3aaHus
1. XKypnan «IneKTpOXUMHUSI.
2. XKypnan «Ycnexu XUMAR».

6. Ilepeuennr pecypcoB HHGPOPMANMOHHO-TEIEKOMMYHUKAUMOHHOU ceTn «HH-
TepHeT», HeOOXOAMMBIX /IJIs1 0CBOEHUS THUCHUIIMHBI (MOTYJ151)

1. eLIBRARY - Hayunas siekrponnas 6udnuorexa (Mocksa) http://www.elibrary.ru/

2. DJNEeKTPOHHAs KOJUIEKLIMS HAYYHOU U TEXHUYECKOW MOJTHOTEKCTOBOM 1 Oubimorpa-
¢buaeckoit uupopmanuu ScienseDirect — http://www.sciencedirect.com

7. Meroauyeckue YKa3aHus Ui OO0y4aKOLIUXCA IO OCBOEHHIO JUCHMILIMHBI
(Mmonmy.Jist)

VYcnemnHoe OCBOEHHE IUCHUIUIMHBI IMPENIoJaraeT akTUBHOE, TBOPYECKOE YdacTue
CTyJEHTA IyTeM IJIAHOMEPHOM, TOBCEIHEBHOM pabOTHI.

OO01e pekoMeH1aluu
W3yueHne IUCHUIUIMHBI CIEAYeT HAaYMHATH C MPOpadOTKHM pabodeld MporpaMMBI,
oco0oe BHUMaHUe, yJelss LelsM U 3ajjauaM, CTPYKTYpe U COJEpKAHUIO Kypca.

CamocrosTenbHas padoTa MPOBOJUTCS C IEIbI0 YIIIYOJICHHS 3HAHUH MO JUCIUTUINHE
U TIPETyCMaTPHUBACT:

- YTeHHE CTYICHTAMU PEKOMEHJOBAHHOW JHMTEPATyphl U YCBOECHUE TEOPETUUYECKOTO
MaTepuaia TUCITUTUIAHEI,

- IOATOTOBKY K J1a00paTOPHBIM 3aHATHSIM;

- paboty ¢ UHTepHET-UCTOUYHUKAMU;

- MOATOTOBKA K 3a4eTy.

[TmanupoBaHre BpEMEHH Ha CAMOCTOSITENBHYIO paboTy, HEOOXOIMMOTO Ha M3y4YEeHHE
HACTOAIIEH AUCUUIUIMHBI, CTYJCHTaM Jy4llle BCETO OCYIIECTBISITh Ha BECh CEMECTp, MPeay-
CMaTpUBasi TIPH ITOM PETYJSIPHOE MOBTOPEHHUE MPOUJICHHOrO0 MaTepuana. Marepuani, Momy-
YEHHBIN Ha JIEKIUAX, HEOOXOJMMO PEryJIsIpHO JOTMONHSATH CBEICHUAMU U3 JTUTEPATypPHBIX HC-
TOYHUKOB, IPUBEICHHBIX B padoueii mporpaMme TUCIUTUTHHEIL.

Pabora ¢ koHCTIEKTOM JeKIUI

[IpocMOTpUTE KOHCHEKT Cpa3y TMOCJe 3aHSATUWA, OTMEThTE MaTephanl KOHCIEKTa
JIEKIMM, KOTOPBIM BBI3BIBACT 3aTpyIHEHUs A moHuMaHus. [lonbITaiiTech HaWTH OTBETHI Ha
3aTPYJHUTEIBHBIE BOITPOCHI, UCIOJIBb3Ys PEKOMEHAYEMYIO JuTeparypy. Eciu camocTosiTenbHO
HE yJa10Cchk pa3odpaThcs B MaTepuaie, chopMyIupyiTe BOMPOCH U 00paTUTECh 32 TOMOIIIBIO
K TIPETOIaBaTeIl0 Ha KOHCYJIBTAIIMU WM OJMbKanien JIeKIuu. PerynspHo oTBOIUTE BpeMst
JUI TIOBTOPEHUS MPOMJIECHHOIO Marepualia, MpOBEpPssi CBOM 3HAHUsA, YMEHUS U HABBIKU II0
KOHTPOJIbHBIM BOIPOCAM.

Brimonaenune mabopatopHbix paboT

Ha 3anatum nmonmyuute y mpernoaaBarens TpaduK BHIIOTHEHHS Ta0OpaTOPHBIX paboT.
[Tonyuure Bce HeoOXxonumMoe MeToanyeckoe odecnieuenue. Ilepen noceniennem sadoparopun
U3Y4YUTE€ TEOPHIO BOINpOCa, MPEANOoJaraéMoro K HCCIEI0BaHUIO, O3HAKOMBTECH C
PYKOBOJICTBOM TIO0 COOTBETCTBYIOIIEH pabOTe U MOATOTOBHTE MPOTOKOJ MPOBEACHUS PAOOTHI,
B KOTOPBIW 3aHECUTE:
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— Ha3BaHUE paboTHI,

— 3aroTOBKY TaOJIHIL IJIs 3aII0THEHUS SKCIIEPUMEHTATLHBIMU JTAHHBIMH HAOJIOICHU;

— ypaBHEHHUS XMMHYECKHX PEaKIMid MPEBPANICHUH, KOTOPbIE OYIYyT OCYIIECTBICHBI
IIPpH BBIIIOJITHCHHHU SKCIICPUMCHTA,

— pacueTHbIe POPMYIIBI.

OdopmiileHHEe OTYETOB JOJDKHO TPOBOAMTHCS TIOCIHE OKOHYaHHWsS paboOThl B
naboparopun. [l  TOATOTOBKM K 3allUTe OTYETa CIEAYeT MPOAHAIM3UPOBATH
AKCIICPUMEHTAJIbHBIC PE3YJIbTaThl, COMOCTABUTh HMX C M3BECTHBIMU TEOPETHYCCKHUMHU
MMOJIOKCHUAMUA, CIPABOYHBIMHU WKW JIMTCPATYPHBIMU OJAaHHLIMU, 0606H_[I/ITB PE3YIbTAaThL
UCCIICIOBAaHHI B BUJIC BEIBOJIOB 110 pabOTe, IOJrOTOBUTH OTBETHI Ha BOIPOCHI, TPUBOJAUMBIC B
METOJIMYECKUX YKA3aHUSAX K BHIMOJHCHUIO TAOOPATOPHBIX PaboT.

MeToanueckre peKOMEHIAIIMA IPENOaBATEIISIM 10 METOJIUKE NPOBEICHUS OCHOBHBIX
BUJIOB YU€OHBIX 3aHATUHI

Jlekuun

Meroavka 4TeHus JeKIUn

Jlexuuu SBISIOTCS OJTHUM M3 OCHOBHBIX METOJOB OOYYEHHS MO AUCIHUIUIUHE, KOTOPHIE
JIOJIKHBI peIlaTh CIEAYIOIINE 3a/1a4Uu:

— HW3JI0KUTh BAaXHEHIIUMH MaTepuall IpOrpaMMbl Kypca, OCBEILAIOMIMI OCHOBHBIE

MOMEHTHI;

— DpPa3BUTh Yy CTYACHTOB TMOTPEOHOCTh K CaMOCTOSITCIIBHON paboTe Haj y4eOHOH u

Hay4YHOM JIUTEPATYPOU.

I'maBHOM 3a/1aueld KaXKI0W JIEKLMH SIBISETCS PACKPBITHE CYIIHOCTH TEMBI U aHAJIU3 €€
[JIaBHBIX MOJIOKEHUN. PeKkoMeH1yeTcsl Ha IEpBOM JIEKIIUU JI0BECTHU 10 BHUMAHHUS CTYACHTOB
CTPYKTYpPY Kypca M €ro pa3jieibl, a B JaJbHEUIIIEM YKa3bIBaTh HAYaJIO KaXXJ10r0 pasziena, CyTh
U ero 3aJay, a, 3aKOHYMB U3JI0’KE€HUE, MOJBOJUTH UTOT IO 3TOMY pa3zeily, YTOObl CBSI3aTh
€ro CO CIEIYIOLIUM.

Coneprkanue JTeKIui

Cogmepxanue JeKIUil ompexaensercs paboueit mporpammoil kypca. Heobxomumo,
yTOOBl Ka)kJas JIEKIMs OXBaTblBaja M HCYEpIIbIBaJla OINpEAENEHHYI0 TeMy Kypca u
MpeJICTaBIsia COOOM TOTUYECKU BIOJHE 3aKOHYEHHYIO paboty. Jlydline cokpaTUTh TeMy, HO
HE JIOIyCKaTh IIEpEpBIBA €€ B TAKOM MECTE, KOIZa OCHOBHAs WJEs €IIe IMOJHOCTBIO HE
packpeITa.

JlaGopaTopHblie 3aHITHS
MeTtoka poBeIeHus JTa0OpaTOPHBIX 3aHATUI
[enssmMu ipoBeieHUS JTAOOPATOPHBIX PAOOT SBIISIOTCS:
— YCTAHOBJIEHHE CBSI3€M TEOpUM C TPAKTHKOM B (GOpME HKCIEPUMEHTAITBHOTO
MOATBEPKICHUS MOJ0KEHUN TEOPUH;
— 00y4eHHe CTy/IEHTOB YMEHHUIO aHATM3UPOBATh MOTYYCHHBIE PE3YIIbTATHI;
— KOHTPOJIb CAMOCTOSTETTLHOM paboThI CTYJIEHTOB IO OCBOSHHIO KypCa;
— o0y4eHne HaBbIKaM MPO(HeCcCHOHATEHOU IS TENbHOCTH
[{enn maGopaTOpHOTO MPAKTUKYMa JIOCTUTAIOTCS HAWITYUIIMM 00pa3oM B TOM CiIydae,
€CIIM  BBINIOJIHEHUIO JKCIIEPUMEHTa MPEIUIECTBYET OMNpeAeseHHas MOATOTOBUTENIbHAS
BHeayauTopHas pabota. [loaTomy mpenomaBaTenp 00si3aH JTOBECTH JI0 BCEX CTYACHTOB
rpaduk BBHIMOTHEHHs JIA0OpATOPHBIX pPAbOT C TeMm, YTOObBl OHM MOTJU 3aHUMATHCS
LeJICHANPABIECHHON JOMAIIHEN MOArOTOBKOM.
[lepen HayanoM ouepeAHOrO 3aHATUS MPENOJABATENb JIOJDKEH YIOCTOBEPUTHCS B
TOTOBHOCTH CTYIEHTOB K BBINOJHEHHUIO J1a00OpaTOpHOM paboThl MyTeM KOPOTKOTO
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co0eceoBaHUs U MPOBEPKH HATHYHUS Y CTYACHTOB 3arOTOBJICHHBIX MPOTOKOJIOB MPOBEICHUS
paboTHI.

8. Ilepeyennb

HH(POPMAIHOHHBIX

TeXHOHOFHﬁ, HCII0Jb3YEMbBIX npu

OCYILECTBJIEHHUN 00pa30oBaTeJILHOr0 Mmpouecca M0 JUCHUILUIMHe (Moay.aw) (mpu
HEe00XO0IUMOCTH)

8.1 llepeyenb HHPOPMALHOHHBIX TEXHOJIOTHI

8.2 Ilepeyennb HEOOXOAMMOI0 IPOrPAMMHOI0 o0ecreYeHust

B mponecce mpernoaaBaHusA AWCHUILIMHBI HCIIOJIB3YCTCA CICAYIOLIEC IIPOrpaMMHOC
obecrneueHue:
1. MS Office (Word, Excel, PowerPoint).

2. TlporpamMmMHOe obecrieueHue IS CIA0OBHISATITHX.

8.3 [lepeyeHb HEOOXOAMMBIX HH()OPMAIMOHHBIX CIIPABOYHBIX CHCTEM
1. eLIBRARY - Hayunas snextponHas oubnmmuoreka (Mocksa) — http://elibrary.ru/
2. ScienseDirect — http://www.sciencedirect.com

9. MarepuajibHO-TeXHUYecKasi 0a3a, HeoOXoaMMasi I OCylIeCTBJIeHUsI 00pa3o-
BaTeJbHOI0 MpoLecca 1o AUCHuIInHe (MOAYJII0)

Ne Bi paGor MarepuanbHO-TEXHUUECKOE 00€CTICYCHNE U CIIUILIMHBI
(MOAyJIs1) U OCHAIIEHHOCTh
1. JlexuuonHele 3ausATUs | Ayautopus — aya. 332, kopir. C (ynuma CTaBpomnoyibeKas,
149). KomruiekT y4eOHOM Mebesn, MemoBasi J0CKa, mepe-
HOCHOE MYJIbTUMENNUHHOE 000pYyJOBaHHE.
2. JlaGoparopHble 3aHs- | YueOHas ayaUTOpuUs AJIs IPOBEICHUS 3aHATHI abopaTop-
THS Horo tuma ay. 330, kopm. C (ymuma CtaBponoibekas,
149), ykoMIUIEKTOBaHHas CIICHUATH3UPOBAHHON MEOEIBIO
Y KOMITJIEKTaMH J1JaOOpaTOPHBIX paboT, BKIIOYAIOUIUMU:
- notennuocrar-rainsbBanoctat I1-301,
- nmriegancmerp Z-1000P,
- IOTEHIIMOCTAT-TaJlbBaHOCTAT-UMITefancMeTp Autolab
100N,
- aproMaruyeckuii Tutparop Titroline 6000,
- pH-meTp Okcmepr-001,
- BOJIbTMETp YHUBepcanbHblii B7-78-1,
- KogaykToMeTp Dkcenept-002 -2 1.,
- Tepmocrat xuakoctHbii TXK-TC-01/26,
- TYCUKH AJIEKTPOXHUMUYECKHE,
- SYEUKH KOHAYKTOMETpUYecKue - 2 mT.,
- IEPCOHATIbHBIE KOMITBIOTEPHI -5 TIT.
3. ['pynmnoBeie  (uHaUBHU- | Ayautopus — aya. 332, kopi. C (ynuua CTaBponoibckas,
nyajabHbIe) KOHCYJbTa- | 149).
ITUU
4, Texymmii  KOHTpOJb, | Aymuropus — aya. 332, kopr. C (ymuia CTaBpomnoyibeKas,
npoMexxyTouyHast arte- | 149).
CTaIus
5. CamocrositenbHas pa- | KaOWHETHl 1711 caMOCTOSATEIbHOM pabOoThI, OCHAICHHBIC
6ota KOMIIBIOTEPHOU TEXHUKOW C BO3MOYKHOCTBIO IOJKIIFOUEHHUS
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K cetu «HTEpHET», IPOrpaMMON 3KPaHHOTO YBEIWYECHHUS
U obecrieueHHbIe JOCTYIIOM B AJIEKTPOHHYIO MHOpMaIu-
OHHO-00Pa30BaTENbHYIO Cpely yHUBepcurera — ayn. 329
kopi. C, ayn. 140 (ynmuna CtaBponosibekasi, 149)
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