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1. IlepeyeHb NMJaHMpPYyeMbIX pe3yJIbTATOB O0y4YeHHsl MO JMCUMILJIMHE, COOTHECEHHBIX € IUIAHHPYeMbIMH pe3yJbTATAMH OCBOEHMS
o0pa3oBaTe/IbHOM NPOTrPaMMBbI.

s ocBoeHusi 0Opa3oBaTeIbHONW MpOrpaMMbl OakajiaBpuaTa OOYYarOUIMICS OJKEH OBIAJETh CIEAYIOUIMMH pe3yJbTaTaMd OOYy4eHHUs IO
JTUCLUIUTAHE!

IIK-1 Cnoco6en IIK-1.3 Ucnons3oBanue |3HATh: MOHATUE U BUBI IEPEHAIPSKEHUS SJIEKTPOIHBIX PEaKInii ¥ UX OCHOBHBIC ypaBHeHus (3H-
U3y4arhb, OCHOBHBIX 3aKOHOB 1) KUHETHKY U MEXaHU3M MPOTEKAHUS SICKTPOXUMHUECKUX PEAKLMNA IIPU SJIEKTPOOCAKICHUU U
aHaJIN3UPOBATh, KMHETUKH JUIsl IOHUMaHMsl | 3JI€KTpopacTBOpeHUH MeTaiuioB (3H-2) ocHOBHBIE METO/IbI UCCIEI0BAHUS KUHETUKU JIEKTPOIHBIX
KCIOJIb30BATh SIBIICHHI IIpoTeKaromux B | peakuuii (3H-3)

MEXaHHU3MBI ANEKTPOXUMHUYECKUX YMerb: OOBSACHATP M IHPOTHO3UPOBATH BIIMSHUE pPAa3IMYHBIX (PAKTOPOB Ha CKOPOCTh
EKTPOXUMHUUYECKUX U |[CHCTEMAX JeKTpoAHoro mnpouecca (¥Y-1) mporHo3upoBars NpUpOJy U BEIMYHUHY MOJIAPU3ALMU, UCXOIS U3
XUMHUYECKHUX PEAKLNN, 3HAYEHHI OCHOBHBIX KWHETUYECKUX apaMeTpoB (Y-2)

IIPOUCXOJSAIINX B Biajers: cOBpeMEHHBIMU METOIAMU M3MEPEHHUS TApaMeTPOB JIeKTpoxuMuueckux cucteM (H-1)
TEXHOJIOTHYECKHUX

mpoueccax u

OKPY’KaIOIllEM MUpE




2. MecTo IUCHHUILUINHBI B CTPYKTYpe 00pa3oBaTeIbHOM NPOrpaMMbl

Hucnumnmna «KuHeTMKa 3J1eKTPOAHBIX MpoueccoB» JlucruuruiiHa OTHOCUTCS K
BapuatuBHoi yactu (b1.B.J1B.02.01). M3yyaeTcs Ha 4eTBEpTOM Kypce.

B MeroauueckoM IuUlaHe OUCHUIUIMHA ONHMpPAeTCs Ha  DJIEMEHThl  KOMIIETEHIUH,
chOopMHpPOBaHHBIE TPU HM3YYCHUU IUCHMIUIMH «TeopeTnyeckre M SKCIEepPUMEHTAIbHBIE METOJIbI
UCCJICIOBAHMS B XUMUYECKOU TEXHOJIOTHNY, «TeopeTnueckast 3JeKTPOXUMHUS.

[TosyueHHbIE B Npoliecce M3YYEHMsI TUCLUIUIMHBI 3HAHUS, YMEHUS U HaBbIKM MOT'YT OBbITh
UCIIOJIb30BaHbl B HAYYHO-HCCIIEOBATENBLCKON padoTe CTyAEHTa W IPH BBINOJIHEHUU BBITYCKHON
KBAJTM(PHKAIIMOHHOMN pabOoTHI.

3. O0LeM AUCHUILINHEI

Bcero,

Buz yaebroit pabote! 3E/akanem. dacos

OO0mast Tpy10eMKOCTb 1M CHUILIHHBI 4/144
(3a4eTHBIX SAMHMIY aKaIEMUICCKIX YacOB)
KonrakTHasi padoTa ¢ npenojaBaresiem:

3aHATHUA JICKOIMOHHOI'O THUIIA

3aHATUA CEMHUHAPCKOI'0O TUIIA, B T.4Y.

CCMHHApLbI, IIPAKTUYCCKUC 3aHATUA (B TOM YHUCJIC IMPAKTHYCCKAA

MOATOTOBKA)™
nabopaTtopHple  paboThl (B TOM  4YHCJIE  MpaKTHYeCKas 4
MTOATOTOBKA)
KkypcoBoe npoektrupoBanue (KP umu KII)
KCP
JpyTUE BUIBI KOHTAKTHOH paboThHI
CamocrosiTesbHast padora 127
®opma Tekyuiero koutpoJus (Kp, pedepar, PI'P, acce) Kp2
®opma npomexytrouHoii arrecrannu (KP, KII , 3auer, sx3amen) Oxk3amen (9)




4. Conep:xkanue TUCHUNTHHBI

4.1. Pazgenpl IMCOMIVINHLI 1 BUABI 3aHATHH
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1 OCHOBHBIE ITOHATHUS CKOpOCTH M ME€XaHHU3Ma
SIIEKTPOXMUMHUYECKON pEaKIMU, MEPEHAIPSDKCHHS, 1 30 [K-1
TOJISIPU3AIIMIOHHON KPUBOM M c1IOCOOOB €€ CHATHUS
2 |llonsTe ¥ OCHOBHBIE ypaBHEHUs AU(DPy3HOHHOTO
MepeHANPSHKEHU. DIIEKTPOXUMHYECKOE 2 2 53 K-1
TMEPCHAIIPSKCHUC Ipu OOAHOBPEMCHHOM u
CTaIMIHOM MIEPEHOCE IIEKTPOHOB
3 OCHOBHEBIE METOAbI HCCICAOBAHHUA MEXaHHU3MaA
3JIEKTPOXUMHYECKHX MPOLECCOB U ONPEICICHHE HX 1 2 44 IK-1
KWHETUYECKUX NapaMETPOB
4.2. 3aHATHS JEKIHOHHOT0 THIA
Ne paznena O6newm,
HaumeHnoBanue Tembl NuHoBanronHas
JACITUTLTA aKaj.
U KPaTKOE COAEpKaHUE 3aHATUS dbopma
HBI 4achl
1 OCHOBHBIE  TOHATHS ~ CKOPOCTH u MeXaHu3Ma Jlexuus-6ecena
AIEKTPOXUMUUYECKON peaxiu, TepeHanpsHKeHUs, 1
TIOJISIPU3AIIMOHHOM KPUBOM M CIIOCOOOB €€ CHATHS
2 [lonsiTve © OCHOBHBIE YypaBHeHHs JU(D(HY3MOHHOTO Jlexuus-6ecena
MepeHanpsHKeHUs. DIEKTPOXUMUUECKOE TIEPEHANPSIKEHNE 2
TIPU OJTHOBPEMEHHOM M CTAIMITHOM TIEPEHOCE IJIEKTPOHOB
3 OcHoBHBIE METO/IbI UCCIIEI0BAHUS MeXaHu3Ma Jlexnus-6ecena
AJEKTPOXUMHUUYECKUX TIPOIECCOB W  OMNpPEACIICHHE UX 1
KHHETHYECKUX MMapaMeTPOB
4.3. 3aHATUSA CEMUHAPCKOI0 THIIA
4.3.1. CemuHapBI, NPAKTHYECKHE 3aHATHS
[IpakTrueckue 3aHATUS HE IPEAYCMOTPEHBI YICOHBIM TIJITAHOM
4.3.2. JlabopaTopHbIe 3aHATHUSA
Ne
B HaumeHnoBaHue TeMBI O0ObeM, MaHoBanuoHHas
p Y KpaTKoe COoAep KaHue 3aHATUS aKaj. 4yachl dbopma
JTUCHUTUTUHBI




BCETO B T.4. Ha
IIPAKTUYECK

2 Nzyuenue KUHETUKU 3ammra paboThl
JIEKTPOOCAXKIACHUS METAJLIOB U
onpeaeieHue MEXaHu3Ma 2
AJIEKTPOIHON peakuuu u
IUIOTHOCTU TOKa OOMEHa.

3 HccnenoBanue KUHETHKH 3ammra paboThl
BBIJICJICHHSI BOAOPO/Ia Ha MeTajliax
Pa3IMYHON PUPOJBI U B PACTBOpaAX
pa3HON KOHIICHTpPAIHH.

4.4, CamocTosiTejibHasA padoTa 00yYaroIuxcst

No O0newM,
asena [TepeueHsb BOIPOCOB TSI AKa dopma
P CaMOCTOSITEIILHOT'O U3yUYCHHSI " | KOHTPOJIS
JUCIUTIINHBI Yacel

1 OcCHOBHBIE MOHATHUS CKOPOCTH U MEXaHU3Ma Kp 1
EKTPOXUMHUYECKON peakluy, epeHanpsKEeHus, 30
TOJIIPU3AIMOHHON KPUBOW U CIIOCOOOB €€ CHATHUS

2 [TonsiTre u ocHOBHBIE YpaBHEeHUS U (HY3MOHHOTO Kp 1
MIePEeHANPSKCHHS. DIIEKTPOXUMUIECKOE TIEpeHAIPSHKCHUE 53
MIPH OJHOBPEMEHHOM U CTaIMHHOM MEPEHOCE DIIEKTPOHOB

3 OCHOBHBIE METO/IbI UCCIIEIOBAHUS MEXaHU3Ma Kp 2
BJIEKTPOXUMHYECKHUX MPOLECCOB U ONPEETIEHUE X 44
KMHETHYECKUX MapaMeTpoB

5. Tlepedyenb y4eOHO-METOAUYECKOr0 oO0ecmedYeHHsl AJIsl CAMOCTOATEJbHON PpPadoThl
00y4YaKIIMUXCS M0 TUCHUILINHE.

Meroauueckue yKa3aHust Uil 00YYarOIINXCs TI0 OPraHU3aIiKi CaMOCTOSTEILHON pabOThI MO
JTUCIUIIIMHE, BKIIIOYAs MEePEYCHb TEM CaMOCTOSTEIBHON pabOThl, (OPMBI TEKYIIETO KOHTPOJIS TIO
JMCITUIIMHE U TPeOOBAaHUS K WX BBIOJHEHHIO PA3MEIICHBI B 3JEKTPOHHON HH(POPMAIHOHHO-
obpasosatensHoii cpeae CITOI TU(TVY) na caiite: http://media.technolog.edu.ru

6. @OHX OLIEHOYHBIX CPEICTB VISl MIPOBEAeHUS NMPOMEKYTOUYHOM aTTeCTAlluM.

CBOeBpeMEHHOE BBINOJHEHHE O0YYAIOIIMMCS MEPONPHUITHI TEKYIIEro KOHTPOJIS MO3BOJISAET
MPEBBICUTD (IOCTUTHYTh) MOPOTOBBIN YPOBEHD («yIOBIETBOPUTEIHHO)») OCBOCHUS MPETyCMOTPEHHBIX
AJIEMEHTOB KOMIIETEHIMI. Pe3ynbTaTel NUCHUIUIMHBI CYMTAIOTCS JAOCTUTHYTBIMH, €CIIH JUIS BCEX
AJIEMEHTOB KOMIETEHIIMI MPEBBIIIEH (JOCTUTHYT) MOPOTOBBI YPOBEHb OCBOCHUSI KOMIIETEHILIUN Ha
JTAHHOM JTare.

[IpomexyTouHas arrecranus MO JUCHUIUIMHE — B BHJE d3k3ameHa. K cmaue sk3ameHa
JIOMYCKAIOTCS ~ CTYJCHTBHI, BBIIOJHMBIIME BCe (OPMBI  TEKYIIErOo KOHTPOJIA. — DK3aMeH
IIpelyCMaTPUBAIOT BHIOOPOYHYIO MPOBEPKY OCBOCHUSI MMPEAYCMOTPEHHBIX JIEMEHTOB KOMIIETEHLIUN
U BKJIIOYAET 2 BOIPOCa U3 Pa3IMYHBIX T€M MpPOiIeHHOro MaTepuana. Bpems moAroToBku cTyaeHTa
K YCTHOMY OTBETY - 10 30 MHH.

Pe3ynbTarhl 3K3aMeHa BKIIIOYAIOTCS B IIPUIIOKEHUE K TUILIIOMY.

@OoH/J OLIEHOYHBIX CPEJCTB MO TUCIHUILIMHE npeacTanieH B [Ipunoxennn Ne 1.



http://media.technolog.edu.ru/

IIpumepbl BONPOCOB, peiaraeMbIX Ha IK3aMeHe:

Bapuant Ne 1
1. [TonspuzanroHHbIE KPUBBIE.

N

KoHneHTpannonHas mosiasipu3aius.

7. IlepeyeHb y4eOHbIX U3aHU, HEOOXOAUMBIX JJI1 OCBOCHHS JUCUMILIUHBI

a) OCHOBHAs JIMTepaTrypa:

a) mevyaTHble U3AAHUS

1. Teopernueckasi AEKTPOXUMHUS : Y4EOHUK JJII BY30B [0 HANPABJICHHUIO IMOJITOTOBKU
«Xnmuueckas texHoaorus» / A. JI. Porunsn, K.M. Tuxonos, . A. lllommuna, A.1. TumMoHOB. - 2-¢€
U3, mepepad. u gom. — Mocksa: Ctynent, 2013. - 496 ¢. — ISBN 978-5-4363-0047-4

2. Canem, P.P. Teopernueckas anekrpoxumus: Hagana teopuu / P. P. Canem. - 2-e usn. -
Mocksa : By3osckas kaura, 2006. - 326 ¢. — ISBN 5-9502-0229-5

3. llIumkuna, C.B JlaGopaTopHBIi MPAKTUKYM MO TEOPETUUYECKOI AIIEKTPOXUMUU : yueOHOe
nocobue g By3oB / C. B. Illumkuna, JI. Y. KoBssuna - 2-e u3a., nepepad. u gon. - Kupos :
Batl'V, 2008. - 245 c. : un. — ISBN 5-230-07354-3

4. lamackuH, b. b. Dnexrpoxumus : yueOHuK 10 Harpas. 510500 «Xumus» u crer. 011000
«Xumusi» / b. b. lamackun, O. A. Iletpuii, I'. A. Hupnuna. - 2-e uza., ucnp. u nepepad. - Mocksa :
Xumus, 2008. - 670 c. : — ISBN 978-598109-064-6 («Xumusi»)

0) 3JIeKTPOHHbIE U3TaAHUA

1. Xenue, I'. Ilomsporpadus u BoJIbTaMIEpOMETpHs. TeopeTHYecKHe OCHOBBI U
ananutuyeckas npaxktuka / I'. Xenne; [lepeBoa ¢ Hemenkoro A. B. I'apmamia, A. Y. Kamenesa noj
penakmueit A. M. Kamenesa. - 4-e u3j., anekTpoH. - Mocksa: Jlaboparopust 3Hanwmii, 2021. - 287 c. -
(Metozst B xumun). — ISBN 978-5-00101-079-1 : // JIanb : 3neKTpOHHO-OMOTHOTEYHASI CUCTEMA. -
URL: https://e.lanbook.com (nata obpamenus: 29.06.2021). - Pexxum goctyna: 1o noamnucke.

8. Ilepeyenn pecypcoB HHPOPMALNOHHO-TEJIEKOMMYHUKAMOHHON ceTH «HTepHeT»,
HeO00XO0IMMBbIX /IJIsl 0CBOEHUS THCIUTIIHHBI.

1. bubmnoreka CankT-IleTepOyprckoro rocy1apcTBEHHOIO TEXHOJOTHYECKOTO MHCTHTYTa
(TeXHUYECKOTO YHHBEpCUTETa) yHUBepcuTeTa - hitp://bibl.Iti-gti.ru

2. Poccuiickast rocyapcTBeHHas Onbianoreka - WWw.rsl.ru

3. Poccuiickast HanimoHanbHas Oubmoreka - Www.nlr.ru

4. bubnmoreka AkajgeMuu Hayk - WWWw.rasl.ru

5. bubnuoreka mo ecrecTBeHHbIM Haykam PAH - www.benran.ru

6. Bcepoccuiickuii MHCTUTYT Hay4yHOM U TexHudeckol wuHpopmarun (BUHUTH) -
WWW.Viniti.ru

7. TocynapcTBeHHast myOaMyHas HayqHO-TEXHHYECKas: Onbanoreka - Www.gpntb.ru

8. Hayunas snektponnas 6ubmuoreka eLIBRARY.RU - elibrary.ru

9. PedepatuBHas 0Ga3za ngaHHBIX HayuHblx nyonukanmii Web of Science -
webofknowledge.com

10. DnexTpoHHO-OMOMMOTEYHAs cuctema «Jlanby http://e.lanbook.com

11. UarepHer-nioptan Mup raabBanuku http://galvanicworld.com

12. l'anpBanuyeckue mokpeiTus http://www.galvan.ru/?g=node/63

13. IIpaktryeckue mocobus mo ragpBanuke http://www.galvanicworld.com/practicals/

14. Xumunyeckue UCTOYHUKH ToKa http://www.powerinfo.ru

9. MeToanuyecKue YKazaHud AJsd oﬁyqammnxca 10 OCBOCHHUIO JUCHHUIIJIMHBI

Bee Buapl 3anHaTuil no aucuuiuinHe «KuHETHKa 37IEKTPOAHBIX MPOLIECCOBY» IPOBOAATCSA B
COOTBETCTBUH ¢ TpeboBanusmu ciexyrommx CTII:
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CTII CIIOI'TH 040-02. KC YK/IB. Bunst yuebnbix 3austuid. Jlekuus. O6mue TpeOoBaHus;

CTO CII6I'TH 020-2011. KC YK/IB. Bunbr y4eonsix 3ansatuid. JlabopatopHbie 3aHSATHS.
OO6mue TpeboBaHMs K OPraHu3aluy U MPOBEACHHUIO.

CTII CII6I'THU 048-2009. KC VYKJIB. Bunbl y4eOnbix 3aHsaTHi. CamMoCTOSATEIbHAS
iaHupyemasi pabora cryaeHToB. O0mue TpeGoBaHMs K OpraHU3aluy U IPOBEICHUIO.

[InanupoBanue BpeMeHH, HEOOXOAMMOT0 HAa M3Y4YE€HHUE JAHHOW JUCHUIUIMHBI, Jy4Ille BCEro
OCYILECTBIISITh HA BECh CEMECTP, NMPEyCMaTPUBasi IPU ATOM PETYISIPHOE TOBTOPEHUE MPOUICHHOTO
MaTepuaia.

OCHOBHBIMHU YCIIOBUSIMH TIPABHJIBHOW OpraHU3alMu y4yeOHOro mporecca Asi CTYAEHTOB
ABIISETCS:

- IUTAHOBOCTH B OpraHM3aluu y4eOHON paboThI;

- Cepbe3HOE OTHOILIEHUE K U3YYEHUIO MaTepuaa;

- IOCTOSIHHBIM CAMOKOHTPOJIb.

Ha 3aHsTuUS CTYAEHT MOIKEH MPUXOIUTh, UMEsl 3HAHUS TI0 YK€ U3YUEHHOMY MaTepuany

B Xoz€e NeKIMOHHBIX 3aHATHH CTYACHTY HEOOXOIMMO TOTOBUTH KOHCHEKT JIEKIIHiA: KPaTKo,
CXeMaTU4YHO, TOCIEI0BaTENbHO (UKCUPOBATH OCHOBHBIC IOJIOKEHHS, BBIBOIBI, (DOPMYITHPOBKH,
0000mIeHNs; TOMEYaTh BAXKHBIC MBICIH, BBIICIATH KIIOUEBBIE CIIOBA, TEPMHHBL. llpoBectn
MPOBEPKY TEPMHUHOB, MOHSTUNA C TOMOIIBIO SHIUKIONEINI, cloBaped, CIPaBOUYHUKOB C
BBINCBIBAHUEM TOJIKOBAHHI B TETPA/Ib.

AynuTopHas 4acTh Kypca JOJDKHA COINPOBOXAATbCS WHTCHCHBHOW CaMOCTOSTEIbHOU
paboToil OakalaBpOB C PEKOMEHJOBAHHBIMH IIPETIOABATEISIMU JIUTEPATYPHBIMH HCTOYHUKAMU H
nH(GOPMaLMOHHBIMU pecypcaMu ceTH MHTepHeT mo BceMm pasnenaMm IucuuIuinHbl. [lnanupoBanue
BPEMEHHU JUIsI M3YYCHHUs JUCHUIUIMHBI HEOOXOIMMO OCYILIECTBIISATH HAa BECh NEPHOJ OOYyYEHHS,
npeycMaTpuBas MpU 3TOM DPETyJsipHOE TIOBTOpEHHE NpoijieHHOro Matepuana. Marepuai,
3aKOHCTICKTHPOBAHHBIA Ha JIEKIHMSX, HEOOXOAMMO B paMKax BHEAYAMTOPHOW CaMOCTOSTEILHOU
paboThl pEryiasipHO JOMOJHATH CBEACHUSAMH W3 JUTEPATypHBIX HCTOYHUKOB, IMPHUBEICHHBIX B
pasnene 7 HacTosmed nporpaMMsl. [Ipu ’TOM Ha OCHOBE U3y4EHHS PEKOMEHAOBAHHOW JINTEPATyphI
1es1ecoo0pa3Ho  COCTaBUTh KOHCHEKT OCHOBHBIX TOJOXKEHUH, TEPMHUHOB M  OIpEIeNICHHH,
TpeOYIOMMX 3alMOMUHAHUS W HEOOXOAMUMBIX IS OCBOCHHS CIENYIOIIUX pPa3leioB Y4eOHOM
JUCHMIUIMHBL. [l pacmmpeHus W yriyOjaeHHus 3HaHMM MO y4eOHOM TUCHMIIIMHE HEOOXOIUMO
AKTHUBHO UCIIOJIb30BaTh HH()OPMAIIOHHBIE pecypchl ceTH MHTepHeT.

JInst paboThl HAa MPAKTUUECKUX 3aHATHAX HEOOXOIMMBI: MpopaboTka paboyel Mporpammel,
yIenuB oco0oe BHHMAaHHE MLEIsIM M 3aJadaM CTPYKTYpe H COJACPKaHUIO IHCHUIUIMHBL, W
KOHCIIEKTUPOBAaHHE HMCTOYHHMKOB, a TAK)Ke€ HM3y4YE€HUE KOHCIIEKTa JIEKLUH, MMOATOTOBKAa OTBETOB K
KOHTPOJILHBIM BOIIPOCAM U TIPOCMOTP PEKOMEHIYEMO JTUTEPATYPHI.

10. IlepeyeHb MH(POPMALMOHHBIX TEXHOJOIHH, MCIOJb3yeMbIX NPH OCYLIECTBJICHHHU
0o0pa3oBaTeILHOIO NMpoLecca Mo AUCHUILIHHE.

10.1. UudopmMaumoHHbIE TEXHOJIOTUH.

B yuebHoM mpolecce MO AAHHOW JUCIHMIUIMHE TMPEIyCMOTPEHO HCIOJIb30BaHUE
WH()OPMAITMOHHBIX TEXHOJIOTHHA:

- YTEHUE JIEKIUI C UCTIOJIb30BAHUEM CIANI-IPE3EHTALINH, BUJIEOMATEPUAIIOB;

- B3auMoJieicTBre ¢ obyuaromumucs nocpeactsom SNOC.

10.2. ITlporpammHoe obecnieyeHue.

ITpencraBneHne JEKIMOHHOTO MaTepuaa U IPOBEACHHUE TPAKTUUECKUX 3aHATUI:
OC — ne nuxe MS Windows XP SP3

MS PowerPoint 97 u Bbitie

10.3. ba3bl JaHHBIX U HHGOPMALMOHHbIE CTPABOYHBIE CHCTEMbI
1. Ob "bubmmorex" CIIGI TU(TY) (mocTym Kk caiTy OMOIMOTEKH ),
2. UndopmannonHo-cripaBoyHbie TouckoBbie cucteMbl u B/ B cetnt utepHet; DbC «Jlanby»



3. Hayunas snexkrponnas oubnuoreka eLIBRARY.RU - http://elibrary.ru

11. MarepuajbHO-TeXHHYeCKasi 0232, He0OX0AUMAs LISl OCYIIECTBJIEHHS 00Pa30BATEILHOIO
npoiecca no JMCUMUIINHE

Peanuzanus mporpamMMbl y4eOHON AMCUUIUIMHBI HE TPEANOiaraeT HAIWYHS CICIUaU3H-
POBAHHOTO y4yeOHOro KaOWHETa MPHU YCIOBUM COOTBETCTBUSL Y4E€OHBIX KAOMHETOB CaHUTAPHBIM
HOpMaM, a ero 000pYyJI0BaHUS — U3JI0KEHHBIM HIDKE TPEOOBAHMSIM:

1. Yuebnas aynuropus Ha 10 u 6onee mecT

2. IlepcoHanbHbINl KOMIIBIOTED.

3. Mynbrumenua-npoekrop (paspemcuue He xyxe 1024x758).

4. CTauMoHapHBII WU EPEHOCHOM MPOEKIIMOHHBIN 3KpaH.

5. Komruiekt npe3eHTanuii 1 BUaeopuiaIbsMoB MO AUCHUTIIHHE.

[IpakTuueckue 3aHATHS MNPOBOAATCA B y4eOHOM KaOHMHETe, OTBEYAIOUIeM CaHUTApHBIM
HOpMaM, a ero 000pyI0BaHUE — CICAYIONINM TPECOOBAHUSM:

1. YueGnas ayautopus Ha 10 u 60o1ee mect

2. [lepcoHanbHbIN KOMIBIOTED.

3. MynbTuMenua-npoektop (paspemnicaue e xyxe 1024x758).

4. CraiiuoHapHbIN WIM NEPEHOCHON MPOCKIIMOHHBIN SKpaH.

12. OcobOeHHOCTH OCBOEHMS JUCHUILUIMHBI MHBAJIUAAMM M JMIAMHU C OrPaHUYeHHBIMM
BO3MOKHOCTSAIMHM 3710POBbSI.

WHBanuapl ¥ JMLIA@ C¢ OTPaHUYEHHBIMM BO3MOXKHOCTSMHU 3/10pPOBbs, JOMYIICHHBIE IIO
MEJMIIMHCKUM TTOKa3aHUsAM K OOy4eHHWIo 1mo HamparieHusM moarotoBku 18.03.01 Xummueckas
TEXHOJIOTUS, M3Y4aloT AMCLUUIUIMHY B IMOJHOM oOOBbeMe. YueOHbIM IMpolecc OCYIIECTBISIETCS B
cootBeTcTBUU C "[lonokeHneM 00 opraHu3aluu y4eOHOro mpoiecca s oOyuyeHusi HHBAIUIOB U
JIMII C OTPAHUYEHHBIMU BO3MOXKHOCTSIMU 3710poBbsi @I'BOY BIIO CIIGI' TU(TY)", yrBepkaeHHbIM
pexropom 28.08.2014.
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ITpunoxxenne Ne 1
K paboyeil mporpaMme AMCLUILUINHBI

DoHJ O1LIEHOYHBIX cpeacre

JJIS1 TPOBeeHHsI POMEKYTOYHOM aTTeCTANMH MO TUCIHIIINHE

«KuHeTHKA SJICKTPOAHLIX MMPOLECCOB»

1. IlepeyeHb KOMIIeTeHIMI U ITANOB UX (POPMHPOBAHUS.

HNnaexc 9tan
KOMIIETEH Conepxanue ¢popmupoBanus
10707
nK-1 |Croocoben wu3yuaTh, aHAIU3UPOBATh, HCIOJIB30BATh MEXAHHU3MbI| TPOMEKYTOUHBIH

QJICKTPOXUMHUYCCKUX U XHUMHYCCKUX peaKHI/If/'I, MMporuCXoad1mux B
TCXHOJIOTHYCCKUX IPOLCCCAX U OKPYIKAIOIIEM MUPC
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2. [Toka3aTejn U KpUTEPHH OLEHUBAHUS KOMIIETEHIIUI HA PA3JIUYHBIX dTanax ux GopMUpoBaHMs, IKAJA OLEHUBAHUSA

Ko n YpoBHH cHPOPMHPOBAHHOCTH
HAaUMEHOBaHHe . (onucaHue BbIPAKEHHOCTH 1€CKPHUIITOPOB)
——, Iloka3atenu chopMuUpoBaHHOCTH Kputepuii
JOCTHIKEHHS (meckpunTopbI) OLICHUBAHUA «yuoBJleTBopuTe.Um,Ho» «xopomg» ((OTHHqH2>>
KOMIIeTeHITHH (moporosblii) (cpennmuii) (BbICOKMIT)
IK-1.1 3HAaTh: NOHATHE U BUIbI OTBeTHI Ha WNmeer npencrasnenus  |3HaeT MEXaHu3M |3HaeT MeEXaHW3M BO3HHKHOBCHMS
Wcnonp3oBanue MEPEHAIPSKEHUS 3JEKTPOAHBIX BOIIPOCHI 0 MEXaHu3Me BO3HUKHOBEHHS OAC [DAC 3neKTpOXUMHUYECKUX CUCTEM.
OCHOBHBIX 3aKOHOB |PEAKLHMM U UX OCHOBHBIE YPABHEHUS SK3aMEHY Bo3HHKHOBeHUA D J[C 3IEKTPOXUMHUYECKUX CUCTEM. Vmeer Haxoauth BeaunduHb DJC u3

KUHETHKH JIJIS
MOHUMAaHMS
SIBJICHUM
MPOTEKAIOIINX B
3JIEKTPOXUMHUECK
HX CUCTEMAaX

(3H-1) kuHETHKY 1 MEXaHHU3M
MPOTEKAHUS JCKTPOXUMHUCCKIX
peaKiuii IpHu MCKTPOOCAKICHUN U
3IIEKTpOpacTBopeHnn MeTamios (3H-2)
OCHOBHBIC METO/IbI HCCIICIOBAHUS
KUHETUKH dJIEKTPOAHBIX peakiuit (3H-

3)

VYMeTh: OOBSICHATD U IIPOTHO3HPOBATH
BIIUSIHHE PA3JIMYHBIX (HAKTOPOB Ha
CKOPOCTh 3JIEeKTpoaHOro nporecca (V-
1) IpOrHO3UpPOBaTh PHPOLY U
BEJIMYUHY MTOJIPU3ALIMH, HCXO/IS U3
3HAYE€HHH OCHOBHBIX KHMHETUYECKHUX
napametpos (Y-2)

BraseTs: COBpEeMEHHBIMH METOJAMH
HU3MEPEHHUS TapaMeTpoB
aneKkTpoxuMudeckux cucrem (H-1)

JNEKTPOXUMUYECKHX
CUCTEM.

Hwmeer npeacrasieHue
0 METOJaX N3y4YCHUA
J19C, meronax
OIPEJEIICHUSI CKOPOCTH
peaxui

YMeeT HaXOUTh BeITHIUHEI
O/1C u3 cripaBOYHBIX TaHHBIX
IO 3JIEKTPOTHBIM
NOTEHIMaIaM perarh 3a/1auu
Hmeer npencrasieHue o
Metonax uzydenus J19C,
METOoJIaX OIpeeNICHUS
CKOpPOCTH PEaKIIid, KHHETUKA
¥ MEXaHHW3Ma MPOTEKAHUS
ANEKTPOXUMHUICCKUAX PEAKIIHI
B Pa3IIMYHBIX YCIOBHUIX
Bnameer Mmetomamu
ITOCTAaHOBKH IKCTICPUMEHTA
3HaeT Teopuio
AKTHBUPOBAHHOTO KOMILIEKCa,
cooTHoleHue bpeHcrena-
[onsuan-Ceménora. YMeet
BBIBOJUThH YPaBHEHUM
YACTHBIX MMOJIIPU3ALHOHHBIX
KpUBBIX, ypaBHeHue Tadens
Bnageer Mmetomamu
yIpaBJICHUS MaTEMaTH YECKUM
anmapaToM o0paboTKH
aHau3a SKCIIEPUMEHTATHHBIX
JAHHBIX

CIPaBOYHBIX JAHHBIX I10
JNIEKTPOHBIM MOTEHIMANIaM penlaTh
3aja4yn. PaccunThiBaTh TOpeTHUECKHE
3HadyeHus DJ[C

‘YMeer CTaBUTh 3KCIIEPUMEHT 110
uszyuenuro /I9C, metonam
OTIpeIeNIeHUs] CKOPOCTH PeaKIuii,
KWHETHUKH U MEXaHU3Ma IPOTEKAHUS
NEKTPOXUMHUUECKHUX PEAKIHHA B
Pa3JINYHBIX YCIOBHUAX

Brnaneer v npuMeHsieT Ha IPaKTHKE
METO/1bI IOCTAHOBKHU 3KCIEPHMEHTA
3HaeT TeOpHIO aKTUBUPOBAHHOTO
KOMIIJIEKCa, COOTHOILICHHE
Bbpencrena-Ilonaan-Ceménona.
‘YMeeT BbIBOJUTb YPABHEHUM
YaCTHBIX MOJISIPU3ALUOHHBIX KPUBBIX,
ypasueHnue Tadens, Dpymruna,
HaXOJMTh KaXYyIIHeCs

ko3¢ humeHTH epeHoca,
CTEXMOMETPHUYECKOE YHCIIO
JMMUTHPYIOLIEH CTaaNN.

Brnaneer v npuMeHseT Ha IpaKTHKE
METO/Ibl YIPaBICHUS
MaTreMaTHYeCKUM arnaparoM
00paboTKu U aHanmM3a
IKCIEPUMEHTAIBHBIX TAHHBIX

[lIxana omenuBanust coorBercTByer CTO CIIGITU (TY): mpoMmexyTodHas aTTecTanus NpoBoauTcs B (opme 3k3ameHa. Kpurepuu
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OLICHUBAHUS Ha IK3aMEHE — «yAOBJIETBOPUTEIbHO», «XOPOUIO» U «OTJIHYHOY» IIPUBEICHBI B Ta0IHIIE 2.
OrneHka «He y/I0BJIeTBOPUTEIBLHO)» CTABUTCS, €CIIM OTBET CTY/CHTA HE TIepeIaeT COAepKaHUe MPOOJIEMbI, HE JEMOHCTPHPYET YMEHUE BBIICISTh
IJIaBHOE, CYILIECTBEHHOE, OTBET HOCUT KPATKUil, HErTyOOKUM, TOBEPXHOCTHBIIN XapakTep.
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3. TunoBbIe KOHTPOJIbHBIC 3aJaHUA JAJIA MPOBCIACHUA l'lpOMe)KYTO‘IHOi/i aTTeCTAalluH

3.1. TunoBbie BONPOCHI K IK3AMEHY

1. Ilonspusanuonnsle kpuBble. HanpspkeHne pasnoxeHus..

2. Craguu 3JeKTPOXUMHUYECKOro mporecca. MexaHu3M 31eKTpoiHON peakuuu. [IpuanHbl
U BUIBI onsipu3annu. Knaccudukanus noiasipu3aiioHHbIX SBICHHUN.

3. Teopus 3amenneHHoro paspsaa. OCHOBHBIE KHHETHYECKHE XapaKTEPUCTHKHU
AIIEKTPOXUMHUYECKOH cTaanu. Toku oOMeHa 1 KO3 UIIHEHT epeHoca.

4. Obmue noysipu3aliMoOHHbIC KpUBbIe. AHANIN3 ypaBHeHUH DoibMepa.

5. BinsHMe cTpoeHHs IBOMHOIO 3JIEKTPUYECKOIO CJI0Sl HA CKOPOCTh PEAKLUU pa3psiaa-
MOHM3AIMH (WM JIEKTPOXUMHUUYECKOM CTaIun).

6. IlepeHanpspkeHne mepexoaa MpH CTaIUHHOM MPOTEKAaHWHM Tpolecca paspsaa —
noHu3auuu. CTaguiiHbII IEPEHOC 3JIEKTPOHOB B CIIy4ae COM3MEPUMBIX CKOPOCTEU JBYX CTaIuM.
CranguifHBIE TIEPEHOC OHJICKTPOHOB C OJIHOM JMMHUTHUpYIOled craaueil. Ilepenanpsbkenue
nepexojia MpH HAJNOKEHUU NPEAIISCTBYIONICH WM MOCIeayromeld OBICTPON XHUMHUYECKOM
peakuuu.

7. Konuentpauuonnas mnonsipuzaius. llepenanpspkenue muddysuu. CranumoHapHas
mupdysusa. Ilepenanpsoxkenne audQy3un ¢ ydeToM MUTpalMd. BiusHMe KOHBEKIMH Ha
nepeHamnpsbkenne nuddysun. 3akoHomepHOCTH NU(DPY3MOHHON KUHETHKH Ha BpPALIAOIIEMCS
JMCKOBOM 3JIEKTPOE

8. CMmemmaHHasi KHHETHKA.

9. Ilepenampspkenue peaknuu. llepeHanpspkeHHe peakud TOpU  3aMEIJICHHOM
MPOTEKAaHUM TOMOT€HHOM peakiuu. CBONCTBAa MNPEIEIbHOTO TOKA I'OMOI€HHOM XUMHUYECKOU
peakuuu. IlepenanpspkeHne peakuMu MpH 3aMeNJICHHOM MPOTEKAaHWU T'€TEpPOreHHON pPEaKIIUH.
Kpurepun i1 onpenenenus npupoabl NpeAeIbHOro TOKa.

10. [NepenanpsikeHnEe KPUCTALTH3AMMA. DHEPTUS aKTHBAIIMN YJIEKTPOIHBIX IPOIIECCOB.

11. UccnenoBanue KMHETHMYECKMX 3aKOHOMEPHOCTEW Ipolecca KaTOAHOTO BBIJEICHHS
Bojopona. Craauu mpolecca KaTOJHOTO BBIJIEICHUS BOJOPOAA. OKCIEpPUMEHTaJIbHbIE
pe3yJIbTaThl UCCIEAOBAHNS NEPEHAINPSHKEHNs TIPU BBIIEICHUHM BOAOpOAA. BiusHue mioTtHocTH
ToKa. Bnugaue npuponbl Meraimna. BiusHue Temmneparypbl. BiusiHue coctraBa pacTBopa.
BnusiHue NoBEpXHOCTHO-aKTUBHBIX BELIECTB

12. Teopuu BOIOPOIHOTO TEepeHANpsDKEHUs. Teopus 3ameIeHHOTo paspsiaa. Teopwus
3aMeyIeHHOM — pexoMmOuHanuu. Teopust — 3neKTpoxuMuyeckod  jnecopOuuu.  Kpurepun
orpezeNieHus: IPUPOJIbl BOJOPOJIHOTO MepeHanpsbkeHus. Hamnure n30bITKa aacopOupoBaHHOTO
Bojopona.  Bemmumna — mpemiorapugmuueckoro  koadduuuenta  «by».  Bennunna
CTEXHOMETPUYECKOTO YUCIIA.

3.2. TunoBble 3a1aHUSA K KOHTPOJIbHOM padoTe
KonTponsnas padora Ne 1

1. Ilpu anexmponuze pacmeopa CuSOs cuny moxa 6 yenu, U3MEPEHHYIO 8 aMnepax,

UBMEHANU NO 3AKOHY t + 2, 20e t — apemsa anexmponusa, usmepenHoe 6 uacax. Yemy pasua
CKOPOCMb 0CAANCOeHUsL MeOU 8 Hayale U KOHYe INeKMPOU3d, eClu NeKMpoau3 Oauicsa 2 4aca u
8b1X00 no moxy meou pager 100 %? Onpederums Koauvecmso meou, oOpa308asuLelicsi 3a 3mo
8pems Ha Kamooe.

2. Buluuciums HnIOMHOCMb MOKA AHOOHO020 pacmeopenus Hukens npu 25°C, eciu
nepenanpsxcenue Ha anooe paeéno 0,1 B, a niomnocmv moxka obOMeHa HA HUKele 6 3MOM
pacmeope pasna 1-1 0% Aler®. Anoonoe pacmeopenue HUKelsl ONUCblBaemcs. meopueti
3ame0neHH020 pa3paoa, u Kodg@uyuenm nepeHoca anoono2o npoyecca, o, =0,5.

3. Paccuumams nepenanpsicenue npu 25°C nHa Huxenesom kamooe niowaovio 50 cn’ 6
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mom MomeHm épemenu, koeda uepe3 sadeuxy ¢ 1,0 monv/n pacmeopom NiCly npoxooum mox,
YucieHHoe 3HaueHue Komopoeo 6 175 paz bonvue niomuocmu moxka oomena. Ilpunsms, umo gce
Ccmaouu d1eKmpoOH020 npoyecca 0opamuMbl, 34 UCKIIOYeHUEeM PeaKyuu nepeHoca 3apaod.

4. [Tomenyuocmamuueckue uccied08anusi KAMOOHOU PeaKyu 2NeKmpoOCa’COeHUs MeOu
u3 600noeo pacmeopa CuSO4+H2SO4 ¢ oounaxosvimu xonyenmpayusmu (1,0 monwv/n) npu
memnepamype 25°C oanu maxue pe3yibmamol.:

E, B 0,3 0,28 0,26 0,25 0,24 0,23 0,22 0,21

jx 107, A/em® 8,3 17,8 37,2 52,5 75,9 100 1445 | 204,2

Cuumas, umo KuHemuka KamoOHO20 OCANCOeHUss MeOU ONuUcvleaemcs meopueti
3ameO0NIeHHO20 pa3paoa, onpeoeiums nocmosanusle ypasuenus Tagens, koagpuyuenm nepenoca

QU MoK 0bmeHa j,. Pasnosechviil nomenyuan meou 8 smom pacmeope E, = E(Cu?**ICu)= 0,334
B.

KonTponbhas padora Ne 2

1. Paszbasenennviti pacmeop, cOO0epiHcawuii UOHbL dHcele3d ¢ COOMHOULEHUEM [Fe2+] :
[Feg+] = [ : 2, noogepeancs 31eKmMpoausy mexicoy niamurosvimu 3nekmpooamu npu 25°C.
Kamoonas nonsapuzayus paena — 49 mB. Oyenumsv coommuoweHue [Fez+]0 : [FeS+]0 8
NPUKAMOOHOM Cll0e, Cuumas, Ymo Ha Kamode npomekaem oOna pearyus Feor + e- — Fé** ¢
yucmo ough@hy3uoHHbLIM KOHMPOIEM.

2. Ilpu anexmponuze pacmeopa, cooepicauie2o uHougpgpepenmmuvie UoHbl U KOMNIEKCHYIO
conv cepebpa. [lpedenvras oughghy3uonnas niomHocms moKa no pas3paICarWUMcs UOHAM Npu
25°C 6wina odocmuenyma 6 pacmeope 6e3 nepemewmeanus npu 510" Aler, a npu
nepemewmusanuy - npu 20-10" A/em®. Paccuumams Mmoawury Oou@@y3uounoco cios 0as
Kaxcooeo cnyuas, eciu kodgguyuenm ougd@ysuu paspaxcarowuxcs UOHO8 NpU MOl
memnepamype pagen 1,31 0° er/e, a KoHyenmpayus pazpsaxrcarowuxcsa uonos 0,02 monv/n.

3. Paccuumamo uucnenuvie xosghguyuenmol 6 ypaguenuu Hinvkouua 01s npeoeibHo2o
moka oughghyzuu.

4. Benuyuma npeoenvHol NIOMHOCMU MOKA 3AMEONeHHOU XUMUYECKOU peakyuu
91IeKMpOoOH020 npoyecca cocmaegisem - 1-1 0% Aler®; oucnepcus onpedenenus 5-1 0. Haiimu

HOPSIOOK peakyuu, eciu conpomueieHue peaxyuu cocmasinsiem 1,96 OM'CMZ, v=1l un =1,
T=283K.

4. Metoan4yeckre MaTepuaJjibl IJisl ONpeleeHUs] MPOUelyp OUEeHUBAHHUS 3HAHMI,
YMeHHIi, HaBBIKOB W (MJIH) ONBITA [AeATEJbHOCTH, XaPAKTePU3YKOIIMX 3TANbI
(popMupoBanus KoMmneTeHI M.

1. [Tonoxenue o Gpopmax, NEPUOAUYHOCTH U TOPSAKE MPOBEACHUS TEKYIIETO KOHTPOJIS
yCIIeBAaeMOCTH U TIpOMexKyTouHOU aTTectanuu obydatontuxces B CIIOI TU(TY) (Y1B. [Ipukazom
pektopa CIIGI' TU(TY) ot 12.12.2014 Ne 463).

2. CTO CII6I'TH 039-2013. bakanaspuar. O6mme tpebosanus./ CIIGI TU(TY).- Been. ¢
01.01.2013.- CI16.: CIIGI' TU(TY), 2013.- 25 c.

3. CTO CIIGI'TU(TY) 016-2015. Ilopsmox opraHu3anyy ¥ TPOBEACHHS 3a4€TOB U
sk3ameHoB./ CIIGI' TU(TY).- Beexn. ¢ 01.06.2015. - CII6.: CIIOGI' TU(TVY), 2015.- 45 c.
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