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1. IEJIX1 U 3AJTAYM OCBOEHU A AU CHUITJIMHBI

1.1. Heabo ocBOeHHMS AUCHUILUIHHBI SIBJSIOTCH: (QopMHpOBaHHE 3HAHUII O 3aKOHOMEPHOCTSIX
MIPOIIECCOB pereHepaIny, yTUIN3aluid U 00e3BPEKUBAHUS TEXHOJIOTHISCKUX PACTBOPOB U CTOYHBIX
BOJI.

1.2. 3aga4yu ocBOeHMsI TUCHUILIHHBI (MOTYJIfA):
-Oosiee riry0oKoe U MOAPOOHOE 03HAKOMIICHHE MaruCTPOB C OCHOBHBIMU METOJaMH PETeHEPAIIHH,
YTHJIM3ALKUN U 00€3BPEKUBAHHUS TEXHOJOTHYSCKIX PACTBOPOB M IIPOMBIBHBIX BOJI;
- O03HAKOMJICHHE C METOJaMU pereHepalui OTPA0OTAHHBIX TEXHOJOTHYECKHX PacTBOPOB
raJIbBAHHYECKOTO MPOU3BOJICTBA;
- 03HAaKOMJICHHE C METOJ]JaMH pereHepaIiyl MPOMCTOKOB;
-  O3HAaKOMJICHHE C TEXHOJOTMYECKMMH MaTepuajaMd MW ammaparaMd Ui OTpabOTKH
KOHHGHTpHpOBaHHBIX paCTBOPOB n HpOMI)IBHBIX BOI,
- 03HAKOMJICHHE C OCHOBAaMH METOI0B 00paOOTKH TBEP/BIX OTXO/I0B.

2. MECTO JUCHUILIMHBI B CTPYKTYPE OBPA3OBATEJIbHOM
MMPOI'PAMMBI
YyeOnas nucrurummaa (Moayiab) b1.B.OJ1.6 «9KoI0rus 3JeKTPOXUMHYCCKHIX ITPOU3BOJICTBY

BKJIIOUCHA B MEPEYCHD 00sA3aTEeIBHBIX TUCIUILUIMH 0a30BOM YacTH 00pa30BaTEIIBHON MPOrPAMMEI T10
HanpasieHuto noaroroBku 18.04.01 Xwumuueckas TEXHOJIOIHs, IPOrpaMMbl MarucTpaTypsl
«INEKTPOXUMHUECKHE TPOIECCHl U MPOU3BOJCTBAMY. JUCIHUIUIMHA peaTnu3yeTcsi B COOTBETCTBUU C
tpeboBanusimu GI'OC, OI1 BO u VII, no naHHOMY HanpaBiIeHHUIO MOATOTOBKH.

JucuunnuHa Oa3upyeTrcss Ha IUCHUIUIMHAX NOporpaMMbl OakanaBpuara, a Takke Ha
JUCHHUIIIMHE «DIEKTPOXUMUYECKUE TEXHOIOTN», «HayuHble OCHOBBI MPOLECCOB MaccoIlepeHoca
U pa3JeieHUs», U3y4aeMble B 3 ceMecTpe.

[TonydeHnHble 3HaHUST HEOOXOIUMBI I U3YYEHUS MPEIMETOB MO MPOPUITIO MOATOTOBKH,
«[Ipenauniomuas mnpakTukay, «TexHomormyeckas mpakTuka», «HaydHo-mcciemoBaTenbcKas
paboTtay, TOAr0TOBKA K MPOIIEAYPE 3AITUTHI U 3aIUTA BHIMTYCKHON KBATH(PUKAITMOHHONW PabOTHI.

3. KOMIIETEHIIMHU OBYYAIOUIETOCSl, ®°OPMUPYEMBIE B PE3YJIbTATE
OCBOEHMUSA JNCIIAITJIMHBI

3.1. IIponecc n3ydeHHUs TUCIUTUTMHBI (MOIYIISI) HampaBiieH Ha (JOPMUPOBAHUE DIIEMEHTOB
CJIEAYIONIMX NMpo(deccCHOoHaNbHBIX KomneTeHIMid B cootBeTcTBUU ¢ OIl BO mo cnenuanbHOCTH
18.04.01 XumMunueckast TEXHOJIOTHS MPOrPaMMBbl MATUCTPATYpPhl «IJIEKTPOXUMHUYECKUE MTPOLECCHI
Y TIPOU3BOJICTBA:

[K-2 I'0TOB K BHEIPEHHUIO HAYYHO-HCCIIEOBATEIBCKUX U OMBITHO-KOHCTPYKTOPCKUX paboT, HOBOM
TEXHUKHU U N1€PEJOBOI TEXHOJIOTUU no nepepabomxe nepmu u 2aza



dopMupoBaHUE YKa3aHHBIX KOMITIETCHIIMA pa3MeIIeHo B Tadymiie 1.

Tabmuma 1 — ®opMupoBaHUE KOMIIETCHIIMIN TUCIIUTUINH

HaumenoBanue CemecTpbl (OPMUPOBAHHUSI TUCITUTUIAHBI
JUCIUTUTAH, POPMHUPYIOLIIX
KOMIIETEHIIMIO COBMECTHO 1 | 2 | 3 | 4

1IK-2

Hayunbsle 0CHOBBI XMMUYECKOW METaUIA3a[UU

O6opynoBaHrEe 1 OCHOBHI POSKTHPOBAHUS
ANEKTPOXUMHUYECKUX TPOU3BOJICTB

DKoJorus AJICKTPOXUMHUYECCKUX ITPONU3BOJCTB

IIpubopbr 1 METOBI UCCIIEAOBAHUS
AIIEKTPOJTHBIX MPOIIECCOB

SKCHepI/IMCHTaJ'ILHLIC MCTOJbI aHaJInu3a

TexHoMOTHSA TITyOOKON TIEpepPadOTKH
npupoAHbIX 3Heproocutened OT/I.1

Hayuno-uccnenoBarenbckas pabora

Hay‘-IHO-I/ICCHe}lOBaTeJ'II)CKa}I pa60Ta

[ToaroroBka K mporeaype 3auuThl 1
3aIMTa BBITYCKHOM KBATH(PUKAITUOHHOMN
paboThI




3.2. [lepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00yYeHUsI N0 TUCIHUIIHHE, COOTHECEHHBIX € MJIAHUPYEMBIMHU Pe3yJIbTATAMU OCBOECHHS

on

Tabnuna 2 — [lepedeHb mIaHUPYEMbIX PEe3yJIbTATOB 00yUYEHHUS 110 AUCIUIUIMHE, COOTHECEHHBIX C TUIAHUPYEMBIMH PE3yJIbTaTaMi OCBOCHUS

KOII U HAMMCHOBAaHHUE
KOMIICTCHIIMH

Koa n
HAaUMEHOBaHHe
HHAMKATOpAa
JOCTHKEHUS
KOMIETEeHIHH

IInanupyembie pe3ybTaThl 00y4eHHs M0 JHCIUIIIHMHE

OueHo4YHBIE CPECTBA

Texkyuiero IIpomexyTou
KOHTpPOJIsA HOI1
aTTecTaluu

Tun npodeccrnoHaIbHOM NesATeTPHOCTH — HAyYHO-HCCIIEOBATENECKAN

TpynoBas ¢pynknus: C/06.7 (IIC 19.002) C/06.7 BHenpeHnne HaydHO-UCCIIEAOBATEIBCKUX U OMBITHO-KOHCTPYKTOPCKUX paboT, HOBOI TEXHUKU U
nepeIoBOil TEXHOJIOTHH IO NepepaboTke HedTu U raza

[IK-2 ToroB K BHEIPEHHUIO
HAyYHO-HCCIIEIOBATEIECKAX
U ONBITHO-KOHCTPYKTOPCKHUX
paboT, HOBOH TEXHHKH U
MEPeOBO  TEXHOJIIOTHH 1O
nepepabomre Heghmu u 2asa

HUIIK-2.1.
BHEIPSTh
pe3ynbTaThl HAy4HO-
HCCIIeI0BATEBCKHE 1
OITBITHO-
KOHCTPYKTOPCKHE
paboThI

UIIK-2.2.
Hcnonszyer
pa3paboTKu  HOBOIA
TEXHUKH "
TEXHOJIOTUH no
nepepabomie Hegpmu
u easa

Crocoben

3HaTh:
Hay4HbIE
JTAHHOMY
HAIpPAaBJICHUIO,
HAIpaBJICHUs,
KOHICIIIUHY, NCTOYHUKHU
3HaHU, COBpeMeHHLIe
METObI
TEOPETHICCKOTO U
9KCICPUMEHTAILHOTO
HCCIEI0OBAHUS
MPOLIECCOB
pereHepanuy,
YTUIN3AIHAN u
00e3BpEKUBAHUS
CTOKOB; CYIIHOCTb,
JIOCTOMHCTBA u
HEIOCTATKU METOO0B
pereHepauu
PacTBOPOB,
I/ICHOHI)?:yeMI)Ix B
9KOJIOTH
INEKTPOXUMHUUECKHUX
MPOU3BOJICTB.

OCHOBHBIC
IOKOJBI 11O

Ymerp:  ucnons3oBaTh
METOIBI HUCCIICNOBAHMSA H
pa3paboTku JUTS
pereHepanyu  pacTBOPOB
U co3iaHue O0E30TXOIHBIX

u MaJIOOTXOAHBIX
TEXHOJIOTHYECKHUX
IPOLECCOB;
MPOTHO3UPOBATH
TEHJCHLIUH pa3BUTHS
IPOLECCOB; BUJIETh
BO3MOXHOCTH
NPHIIOKCHUS
CIICIHATTbHBIX 3HAHUH
JUCLMIUIMHBL B psne
TIPYTHX o0nacreii;
OIIepUPOBATH

TMOJTYYCHHBIMU 3HAHUSAMU
Ha ypOBHE, HEOOX0IUMOM
JUIs pelieHus
MPAKTUYECKHUX 3a1a4 MPHU
BBIIIOJIHCHUHN
po¢eCCHOHATHHBIX

GyHKIUH.

Baagerb: MeTomaMu
ONpeNeNeHUs
ONTHUMAIIBHBIX U
palMOHAIBHBIX
TEXHOJIOTUIECKUX
IIPOLIECCOB; METOAAMHU
OZIHOMEPHOU U
MHOTOMEPHOH
ONTUMU3AINHU AT
OIpEJEIICHUS
ONTUMAJIBHBIX YCIOBUH
MIPOBEACHUS

pereHepanyuy pacTBOPOB.

Bomnpocsr  mns | Bompocsr  ans
YCTHOTO YCTHOTO
cobecemoBanusa: | cobecemoBaHU
OMJIETHI, OTBETHI | 51: OUIIETHI

Ha BOIIPOCHI




4. CTPYKTYPA U COAEP) KAHUE JUCHUIIJIMHBI

4.1. PacnipeaesieHue TPYA0EMKOCTH JUCHUILIMHBI 110 BUJaM padoT 1Mo ceMecTpam

OO6mast Tpy10€MKOCTh JUCIUILIMHBI COCTaBIsAeT S 3a4. ea. 180 vacoB, pacnpeeneHle 4acoB MO BHIaM
paboT U ceMecTpaM IPEICTaBJICHO B TaOwHIle 3.

Tabnuna 3 — Pacnpenenenue TpyIoEMKOCTH TUCIUILIMHEI 110 BUAaM paboT 1o cemecTpam

TpyaoéMKoCcTh B 4ac
Buj yueGHoii padoThI Bcero B 1.4. mo
wac. cemMecTpam
3 cem
@opMaT U3yYeHHUs! AU CHUTLIHHBI OYHast
OO01mast Tpy10éMKOCTb TUCLUIIIIMHBI 110 YIeOHOMY IUIaHY 180 180
1. KonrakTHas padora: 75 75
e AyauTopHasi paboTa, B TOM YHCJIE: ol o1
3aHATHUS JeKIMOHHOTrOo THMa (JI) 17 17
3aHiATHsL ceMuHapckoro tuna (I13-cemuHapbl, mpaxT. 17 17
3aHATHUS U JIP)
nabopaTtopHbie padoTs (JIP) 34 34
e BueayautopHasi, B TOM Yucje 7 7
KypcoBass paborta (mpoekt) (KP/KII) (xoncynbranus,
3aIlNTa)
TEKYLUI KOHTPOJIb, KOHCYJIbTALIMU MO JUCLHUILUINHE 6 6
KOHTAaKTHasi paboTa Ha MPOMEKYTOYHOM KOHTpOJIE
(KPA) i i
2. CamocroniTtesannasi padora (CPC) 78 78
pedepar/acce (MOATr0TOBKA) 8 8
pacuérHo-rpaduueckas padota (PI'P) (moaroroska) - -
KOHTpOJIbHAas paboTa - -
kypcoBas pabota/mpoexT (KP/KII) (moaroroska) - -
CaMOCTOSITENIbHOE U3yuYeHHE pa3/esioB, CaMONOATOTOBKA
(mpopaboTka W TMOBTOpPEHHUE JICKIIMOHHOTO MaTepHalia u
MatepHaia y4eOHUKOB U Y4eOHBIX MOCOOMH, MOArOTOBKA 70 70
K  Ja0OpaTOpHBIM W  TPAKTUYSCKHM  3aHITHSM,
KOJIJIOKBHYM H T.JI.),
B T.4. IOATOTOBKA K 3a4€Ty
[ToaroroBka K 3x3ameHy (KOHTPOJIb) 27 27




4.2. Coaepxxanue TUCHMILIMHBI, CTPYKTYPHPOBaHHOE 110 TeMaM

Tabmuua 4 — ConepxaHue AUCHUIUIUHBL, CTPYKTYPHUPOBAHHOE 110 TeMaM

Buabl yueonoii padors! (4ac)

Tlranupyembie HanmenoBanu
(KOHTpOJIHpYe KonTtakTHas pa6ora Cam !
Mble) ocTo HaumeHoBanue
ATeN HCI0JIb3yeMbI
pe3yabTaThl pa3padoTaHHOTO
. Mipa | bHAas X AKTUBHBIX U
OCBOCHMST: KKOA HaunmeHnoBaHue pa3iaeaoB, TeM JlaGop P Bug CPC HHTEPaKTHBH J1eKTPOHHOTO
VK; OTIK; MK P ’ aropn | KTH | Pado pas Kypea
u Jek deck | T2 (TpyaoemMKoCTh B
bl e cTyn o0pa3oBaTeb
HHAMKATOPbI uuun 6 u qacax)
paoort 3aHs eHTO HBIX
JIOCTHKEHHS bI .
. B TEXHOJJIOTrMi
KOMIIeTEeHI M A
(uac)
3 cemecTp
TIK- 2 Paspgen 1 Dxonoruyeckass OMacHOCTh TEXHOJOTMYECKUX PACTBOPOB OCHOBHBIX | [loaroroBka k jnexkuusam [6.1.1], [6.1.2], [Ipe3enTanus Koncnekr nexuui
HIIK-2.1 3JEKTPOXUMUYECKUX NTPOU3BOJICTB [6.1.3], [6.1.4]
HIIK-2.2 Tema 1.. Bo3zaeticTBue koMmoHeHTOB pacTBopoB | 1,0 - 1,0 1,0
1 DJICKTPOIIUTOB Ha OKPYKAIOIIYIO CPEIy
Tema 2. Ounenka skonorudyeckoil omacHoctu | 0,5 - 1,0 1,0
JEKTPOXUMHUYECKUX MTPOU3BOJICTB
CamocTosiTeTbHasl paGoTa mo ocBoeHuio 1 3,0
paziena:
Hroro mo 1 pa3mery 15 - 2,0 3,0
IK- 2 Pa3gen 2 OCHOBBI PallMOHATBHOTO BOAOIIOTPEOICHUS [ToaroroBka k nexuusM [6.1.5], [6.1.6], | IIpe3enrtanus KoHncnekr nexmnuit
Egi’;é Tema 1. TpeGoBammst k kadectBy Boael u | 0,5 - 2,5 [6.1.7], [6.1.8]
i Ka4eCTBY MMPOMBIBKH
Tema 2.Xapakrepuctika cuctem mpombeiBky, | 0,5 - 1,0 2,5
KayecTBO TIPOMBIBKH, pacXoJ BOIBI Ha
MIPOMBIBKH
Tema 3. YapenpHBIE HOpMBEI pacxoma Boxel Ha | 0,5 - 3,0
MIPOMBIBKY TTOCIIE OTAEIBHBIX OTepPaIliii
CamocrosiTesibHasi padoTa Mo OCBOEHHIO 2 10,0
pasiena:
Hroro no 2 pasueny 15 - 1,0 10,0
TIK- 2 Paznen 3. CoctaB 1 00b€M CTOYHBIX BOJ] TATbBAHUYECKOTO ITPOU3BOJICTBA
WIIK-2.1 Tema 1. CocraB u 00BéM crouneix Box ot | 0,5 - 0,5 1,0 [Toxaroroska k nexuusm [6.1.9], Koncnexr nekiuii
WIIK-2.2 TEXHOJIOTHYECKHX TPOLIECCOB [6.1.10], [6.1.11], [6.1.12] Hpesenranus
Tema 2. CoctaB 1 006EM cTOYHBIX BOoJ OT nexa | 0,5 - - 1,0

(yuactka)




Buael yueoHoii padorsl (4ac)

Tlnanupyembie KontakTHast pa6ota Cam HanmeHoBanu
(KOHTpOJMpYeE p e
Mble€) ocro R HaumeHnoBaHme
pe3yabTaThl sfren X aKTl/IBIZLIX | paspaGoTannoro
OCBoCHIIL: oA HaumeHnoBanue pasienos, TeM Jlabop flpa | Po22 Bug CPC HMHTEPaKTHBH JJICKTPOHHOTO
YK; OIIK; [IK pasit i aTopH kri | pado A P Kypca
" Jlex “ecK Ta bIX (TpyaoeMKoOCThL B
bl cT o0pa3oBareJib py
HHAUKATOPBI 1e el pador ue ya HBIX qacax)
AOCTHAKCHM bl ol B TEXHOJIOT Uil
KOMIeTeHIHii THS B
(uac)
CamocTosiTe1bHAst padoTa MO OCBOEGHHIO 3
pa3nena:
Hroro no 3 pa3nery 1,0 - 0,5 2,0
TIK- 2 Pasnen 4. ba3oBble v NpUHIUITHANBHBIE CXEMbl OYUCTKU MIPOMBIBHBIX M CTOYHBIX | [loaroroBka k nexuusm [6.1.5], [6.1.6], MpeseHTamms KoHncnekr nexkmui
HIIK-2.1 BOJI [6.1.7], [6.1.8] p 1
HIIK-2.2 Tema 1. PeareHTHBIN METOL 2,0 - 15 1,0
Tema 2. DIEKTPOKOATYIAIIUOHHBIH METO 0,5 - 0,5 0,5
Tema 3. 'anpBaHOKOATYJISIIIMOHHBIA METOJ 1,0 - 0,5 1,0
Tema 4. loHOOOMEHHAs OYMCTKA 1,0 6,0 1,0 7,0
Tema 5. Meton anekTpodiioTaruu 0,5 - 0,5 0,5
Tema 6. Meto aiieKTpoauann3a 0,5 6,0 1,5 6,5
Tema 7. Metox oOpatHoro ocmoca u | 0,5 - 0,5 0,5
yIbTpadUIbTPALUT
Tema 8. Meto aiieKTposin3a 1,0 12,0 15 13,0
Tema 9. CopOUMOHHBIN METOA 1,0 - 1,0 1,0
Tema 10. MeTo )KHIKOCTHOM SKCTPAKIUH 0,5 - 0,5 0,5
Tema 11. Meton mo3upoBanHoro BeimapuBanus | 0,5 - 0,5 0,5
CamocTosiTe1bHAsE paGoTa Mo  OCBOEeHHIO 4 32,0
pa3nena:
Hroro no 4 pasxeny 9,0 24,0 9,5 32,0
TIK- 2 Pa3gen 5. Perenepanust oTpabOTaHHBIX 3IIEKTPOIUTOB [Toxaroroska k nexkuusm [6.1.1], [6.1.2], IIpesenTanus Koncnekr nexuui
UIIK-2.1 Tema 1. Knaccuduranus meromoB obpaborku | 0,5 - 1,0 [6.1.3],[6.1.4]
WTIK-2.2 0TpabOTaHHBIX PACTBOPOB U JJICKTPOJIUTOB
Tema2.Perenepanusi 0TpabOTaHHBIX PacTBOPOB | 2,5 10,0 2,0 14,0
U 3JICKTPOJIUTOB
CamocrosiTesibHasi padoTa Mo OCBOEHHMIO 5 15,0
pa3nena:
HTroro no 5 pazgeny 2,5 10,0 2,0 15,0
IK- 2 Paznen 6. IMoaroroska k nexuusm [6.1.5], [6.1.6], | TIpesenTarust KoHucnekr nexmmit




Buael yueoHoii padorsl (4ac)

Tlranupyembie HaunmeHoBanun
(KOHTpoOHpYe KonTtakTHas pa6ora Cam !
Mble€) ocro HaumeHnoBaHme
sITe HCIOJIb3yeMBbI
pe3yabTaThl pa3padoTaHHOTO
. Mpa | bHas X AKTUBHBIX H
OCBoCHIIL: oA HaumeHnoBanue pasienos, TeM Jlabop P Bug CPC HMHTEPaKTHBH JJICKTPOHHOTO
YK; OIIK; 11K Pasieos, kru | pabo i p Kypea
aTopH Ta BIX
" Jek eck (Tpy10eMKOCTh B
— bl - cTyn o0pa3oBareJib
HHAUKATOPBI I 6 € qacax)
paboT | . ua | enTo HBIX
TOCTUKEHUSI BI N
. B TEeXHOJIOT Hii
KOMIIeTeHI Ui Rt
(uac)
HIIK-2.1 Tema 1. YTunmzanus ralbBAHHYECKUX IIAMOB 0,5 - [6.1.7], [6.1.8]
UIIK-2.2
CamocTosiTeIbHAsE pPadoTa MO OCBOEHHIO 6
pa3nea:
Hroro no 6 pa3nery 0,5 -
TIK- 2 Pasnen 7
UIIK-2.1 Tema 1.Bropmunoe wucnonp3oBanue crounsix | 0,5 - 2,0
WIIK-2.2 BOJI IPOM3BOJICTBA AKKYMYJILITOPHBIX OaTapeit
CamocrosiTesibHasi padora mo OCBOEHMIO 6
pa3neia:
Hroro mo 7 pa3uery 0,5 2,0
Hanmucanue u 3amura pedepara 8,0
HToro nmo fucuuILInHE 17,0 34,0 17,0 | 78,0




5. TEKYIIA KOHTPOJIb YCIIEBAEMOCTH U TIPOMEXYTOYHASI ATTECTAIIMS ITO
HUTOT'AM OCBOEHUA JTUCHUITJIMHBI
Jis ocymiecTBIeHHUsT TEKYIIETO KOHTPOJIA 3HAHMHM OOydaromuxcst chopMyIHpOBAHBI TEOPETHUYECKHUE
BOIIPOCHI 10 TEMaM MPAKTHYECKUX PadoT.

Takxe copMupoBaH MEpEUYCHb BOMPOCOB, BHIHOCHUMBIX Ha TMPOMEKYTOUHYIO aTTECTAIMIO B (opme
JK3aMeHa B 3 cemecTpe.

Vka3aHHBI KOMILICKT OLOCHOYHBIX CPCIACTB SABJISCTCSA HEOTHEMJIEMOM YacTbIO (bOH,I[a OLCHOYHBIX
CpCACTB U XPAHUTCA Ha Ka(bez[pe «Texnomorus SJICKTPOXUMHNYCCKUX IMPOU3BOACTB U XUMHUH OPraHUYCCKHX
BCIICCTB».

Onucanne mnokazareneid M KPUTEPUEB KOHTPOJIS YCIEBAEMOCTH, OMHMCAHHE IIKaJl OLEHUBAHUS IPU
TEKYIIeM KOHTPOJIC U OIICHKA BBITOJIHCHHUS J1a00paTOPHBIX PabOT MPUBEACHO B TAOIHIIE 5.

Tabnuna 5 — Onucanue mokaszaTesiei U KpUTEpUEB KOHTPOJIS YCIIEBAEMOCTH, ONMCAHUE IITIKAJ OLICHUBAHUS TIPU
TCKYLIEM KOHTPOJIC U OICHKA BBIITOJHCHHA IIPAKTHYCCKUX pa60T

HIkana Bomnpocs! pis
JK3aMeH
OLlEeHUBAHMS J1a00paTOpPHBIX padboT
40<R<=50 OT1iinyHO OTnu4HO
30<R<=40 Xoporio Xopomio
20<R<=30 Y 10BIIETBOPUTEIILHO Y 10BIIETBOPUTEIIBHO
0<R<=20 HeynosnersopurensHo HeynosierBopurenbHO

[Ipy mpOMEXKYTOUYHOM KOHTpOJIE YCHEBAEMOCTb CTYAEHTOB OLIEHHMBAETCS IO 4eThlpexOamibHOMN
CHUCTEME «OTJIMYHOY, «XOPOILO», «YAOBIETBOPUTEIBHO», «HEYIAOBIETBOPUTEIBHOY.



Tabnuna 6 — Kputepuu orieHMBaHus pe3yapTara 00y4eHHs [0 JUCHUIUIMHE U [IKaJIa OLCHUBAHUS

Kpurtepnn onennBanus pe3yibTaToB 00y4eHH

Kox i HAHMEHOBaHHe OreHka OrneHka OreHka OreHka
Ko 1 HAHMEHOBAHHME WHMKATOpPa «Hey/I0BJIETBOPUTEJIbHO» «YHAOBJIETBOPHUTEIBHO / «xopouoy / «OTJIMYHOY /
KOMIIETeHIHH OCTHKEHHS / «HE 3aUTEHO «3aYTEHO» «3aYTEHO» «3aYTCHO
KOMIIETeHIHH 0_5?% 3 60-704% 5 75-229% 5 90—190% 5
0T mMax peUTHHTOBOH OT Max peUTHHTOBON OT Max peUTHHTOBOH OT Max peUTHHTOBOH
OLICHKH KOHTPOJISI OLICHKH KOHTPOJISI OILIEHKH KOHTPOJIS OILIEHKH KOHTPOJIS
IIK-2 ToroB « Bueapenuto | UTIK-2.1.  Cmocoben | He 3HaeT ocHOBHble | IImoxo 3HaeT OCHOBHBIE | 3HAaeT OCHOBHbIe HayuHble | UeTko 3HAeT OCHOBHEIC
HAy4YHO-HMCCIEOBATENbCKUX U | BHEAPSATh PE3yJbTaThl | HAYYHBIE HIKOJIBI IO JAHHOMY | Hay4yHbIE HIKOJIBI IO | MIKOJBI o JTAHHOMY | Hay4HBIE LITKOJIBI o
OTBITHO-KOHCTPYKTOPCKHX Hay4IHO- HaNpaBlIECHUIO, HANPABICHUS, | JaHHOMY  HANpaBJICHUIO, | HANPaBJICHUIO, JAHHOMY HaIpaBJIECHUIO,
paboT, HOBOH TEXHMKHM W | UCCIEJOBATEIbCKUE | | KOHLECIINH, UCTOYHUKU | HANpaBJICHUs, KOHLEMIMM, | HAPAaBJICHMSA, KOHUEMIMUHU, | HAalpaBIEHUs, KOHIENIUY,
MEepesioBOM  TEXHOJOTHH 70 | ONBITHO- 3HaHUS, COBPEMEHHBIE | HICTOUHUKHU 3HAHUS; | UCTOYHHUKH 3HAHUS; | UCTOYHHKH 3HAHMS;
nepepabomke nHegpmu u 2aza KOHCTPYKTOPCKHUE METOABl TEOPETHUYECKOTO M | COBPEMEHHBIE METOJBI | COBPEMEHHBIE METOJBl | COBPEMEHHBIE METObI
paboTsI 9KCIIEPUMEHTAIBLHOTO TEOPETHIECKOTO U | TEOPETHIECKOTO U | TEOPETUYECKOTO u
WIIK-2.2. Vcnomne3yeT | MCcClIea0BaHUS MIPOILIECCOB | IKCIIEPUMEHTAIBHOTO 9KCTIEPUMEHTAIBHOTO 9KCIIEPUMEHTAILHOTO
pa3paboTku HOBOW | pereHepanny, YTHIM3alUW W | UCCICMOBAHUS IIPOIECCOB | HCCIEIOBAaHMA  IIPOLECCOB | MCCIEAOBAHUS  IPOLECCOB
TEXHUKH W TEXHOJIOTMH | 00E3BPEKUBAHUS CTOKOB; | peTeHEpalliy, YTHIM3AlMH | pETCHEPAINy, YTHIN3AMHA U | PereHepaluy, YTHIN3aluH
no nepepabomke | CyIIHOCTb, IOCTOMHCTBA W | U O0OE3BPEKMBAHUS CTOKOB; | OOC3BPE)KMBAHUS  CTOKOB; | M O0E3BPEKHBAHUS CTOKOB;
Heghbmu u easa HEJIOCTATKH METOJIOB | CYLIHOCTh, JAOCTOMHCTBA W | CYyIIHOCTb, JOCTOMHCTBA H | CYIIHOCTb, JOCTOMHCTBA H
pereHepanuu pacTBOpPOB, | HEIOCTATKU METOZIOB | HEJJOCTATKH METOJIOB | HEIOCTaTKU METOJIOB
UCTIONB3YEMBIX B 3KOJIOTH | pereHepalii  pacTBOPOB, | pereHepalMd  pacTBOPOB, | PETCHEpalMd  PacTBOPOB,
NEKTPOXUMHUYECKUX UCTIONB3YEMBIX B JKOJOTH | HUCIOJB3YEMBIX B JKOJIOTH | UCHOJB3YEMBIX B 3KOJIOTH
MIPOU3BOJICTB. NMEKTPOXUMHUYECKUX INEKTPOXUMHUYECKHUX 3IEKTPOXUMHUYECKUX
He ymeer wucmons3oBaTh | IPOU3BOICTB. MIPOU3BOJICTB. MPOHU3BOJICTB.
MeTonsl  HcchenoBaHus u | [Imoxo ymeer | Ymeer UCTIONB30BaTh | YeTKo ymeeT HCIOIb30BaTh
pa3paboTKy Ui pereHepanuy | UCIOIb30BaTh METOJBl | METOABl HCCIEIOBAaHHMS M | METOJBl HCCIEIOBAaHUSI |
pacTBOpOB W CO3JaHHE | MCCIICAOBAHUS n | pa3paboTKH Uil | pa3paboTKu ULt
6€30TXOAHBIX U | pa3paboOTKH JUISL | pereHepaliy pacTBOPOB M | pEre€HEpaIllil PacTBOPOB H
MaJIOOTXO/THBIX pereHepani pacTBOPOB W | CO3/laHME OE30TXOAHBIX M | co3jaHHe OE30TXOMHBIX H
TEXHOJIOTHYECKHUX co3aHue OE30TXOJHBIX M | MaJOOTXOJHBIX MaJIOOTXOJHBIX
MPOIIECCOB; MPOTHO3HPOBATH | MAJIOOTXOHBIX TEXHOJIOTHYECKUX TEXHOJIOTHYECKUX
TEH/ICHINH pa3BUTHA | TEXHOJOTMYECKHUX IIPOIIECCOB; MPOIIECCOB;
MIPOIIECCOB; BHUJETh | IPOIIECCOB; MIPOTHO3UPOBATh TEHJAEHIIMH | IPOTHO3UPOBATH
BO3MOXKHOCTH  NPHWJIOXKEHHS | IPOTHO3UPOBATh pa3BUTHA HPOIIECCOB; | TeHACHIUU pa3BUTHA
CHeTHaNTbHBIX 3HaHUH | TeHICHIMU pa3BUTHS | BUAETH BO3MOKHOCTH | IIPOIIECCOB; BHJICTH
JTUCHUIUIMHBI B pSAe OPYTUX | IPOILECCOB; BHUJIETh | IPWJIOKEHHUS CHEUUANbHBIX | BOBMOXKHOCTH TNPHIIOKEHUS
obuacreii; ONIEpUPOBATH | BO3MOKHOCTH TPHWIOXKEHUs | 3HAHWH JTUCHUIUIMHEL B pAAE | CHEIHAIbHBIX 3HaHUN
MOJYYCHHBIMH 3HAaHMSMH Ha | CHIEHHAIbHBIX 3HAHUH | ApYyrux obJslacTel; | AMCUMIUIMHEL B psAE APYTUX
YpOBHE, HEOOXOIUMOM ISl | AUCHIUTUIMHEI B psje | OnepupoBaTh IOJIyYEHHBIMH | 00JacTei; OIEepUpPOBATH
peleHus MPaKTUYECKUX | APYTUX obmacteii; |3HaHWSIMM  Ha  ypPOBHE, | [IOJYYEHHBIMH  3HAaHUSIMH
3a7a4  TpU  BBHINOJHEHUH | OIEPUPOBATh HEOOXOMMOM JIJIsl pelIeHUsT | Ha YPOBHE, HEOOXOJMMOM
npodeccHoHaIBHBIX MOJYYCHHBIMH  3HAHMSMH | IPAKTHYECKUX 3a7ad TpH | Ul pemeHuns
(HhyHKIHH. Ha ypOBHE, HEOOXOAWMOM | BBIITOJHEHHUU NPaKTHYeCKHUX 3adad Mpu
He Bnaneer meropamu JUIS pemeHust | IpodecCHOHANBHBIX BBIIIOJIHEHUH
OTIpe/IeNeHUs] ONTHMAIBHBIX M | IPAKTHUECKUX 3ajad Opu | QYHKITHIL. npodecCrOHaTbHBIX




paIroHaIbHBIX
TEXHOJIOTUIECKHX MPOIECCOB;
METOJaM1 OJTHOMEPHOH U
MHOTOMEPHOH ONITUMH3AIHN
JUTS OTIPEIICIICHIUS
ONTUMAJIIBHBIX YCJIOBHIA
MIPOBEJICHUS pereHepanuu
PacTBOpPOB.

BBITTOJTHEHUH
npodeccrnoHaIbLHBIX
GyHKITUH.

IImoxo BiIageeT MeTogaMu
OTIpeNieIeHUs] ONTHMATBHBIX
U paIOHATBHBIX
TEXHOJIOTHYECKHUX
MPOLIECCOB; METOAAMHU
OTHOMEpHOII 1
MHOTOMEPHOH ONTUMU3AIUN
JUTSL OTIPEIeIICHUS
ONTHUMAJIFHBIX YCIIOBHI
MIPOBE/ICHUS pereHeparIiy
pPacTBOpOB.

Bnageer meromamu
OTIpEJICIICHUST OTITUMATbHBIX
1 paloOHAIBHBIX
TEXHOJIOTHYECKUX
MIPOIIECCOB; METOIAMU
OJIHOMEPHON U MHOTOMEPHOI
ONTUMU3ALUH JJI
ONpe/IeNICHUs] ONTUMAaTIBHBIX
YCIIOBUH TPOBEACHUS
pereHepaiuu pacTBOPOB.

(byHKIIHH.

YeTko BIIaicET METOJaMU
OTIpeJICNICHUS] ONITUMAJTBHBIX
¥ ParoOHAIBHBIX
TEXHOJIOTHYECKUX
MPOLIECCOB; METOAAMHU
OJTHOMEPHOII 1
MHOTOMEPHOI ONTUMU3AIIH
JUTSL OTIpEeIeNIeHUS
ONTUMAJIBHBIX YCIOBUIA
MIPOBEJICHUS pereHepaluu
pacTBOpOB.




Tabmuma 7 — Kputepuu olieHUBaHUS

Ounenka Kpurtepuu onenuBanus

OLCHKY «OTJIMYHO» 3aCIy)XUBAeT CTYACHT, OCBOHMBIIMN 3HAHWSI,
yYMEHUS, KOMIIETEHIIMM W TEOpPETHYEeCKHid Marepuan 0e3 mpoOenos;
BBIIIOJIHUBIIMI BCE 3aJaHUs, NMPEIYCMOTPEHHBIC Y4eOHBIM IJIAHOM Ha

Bricokuii ypoBeHb
«5»

(oTmmumo) BBICOKOM KaueCTBEHHOM YPOBHE; MPAKTUYECKHUE HAaBBIKU

po(heCcCHOHATLHOTO MPUMEHEHHSI OCBOCHHBIX 3HAHMI C(HOPMHUPOBAHBI.
CpenHuii ypoBeHb OLICHKY «XOPOILIO» 3aCIyXUBAET CTYJEHT, IPAKTUYECKH MTOJTHOCTBIO
@y OCBOMBILIHMKA 3HaHUS, YMEHHS, KOMIETEHUMHM M TEOPETUUYECKHUI
MaTepuain, y4eOHbIE 3aJaHUsl HE OICHEHbl MAaKCHUMAaJbHBIM YHCIOM

(xopomuo) 0asI0B, B OCHOBHOM C()OPMUPOBAI MPAKTUUECKUE HABBIKH.

[ToporoBelii ypoBeHb OLICHKY «Y/AOBJIETBOPHUTEIbHO» 3aCIyKUBAECT CTYACHT, YACTUYHO C
«3» npoOeraMyd  OCBOUBIIMK  3HAHUSA, YMEHUSA, KOMIETCHIMU U

(ynoBIEeTBOpUTENLHO) | TEOPETHYECKMI  MaTepHall, MHOIUE yueOHbIe 3amaHus 10O He
BBIIIOJIHUII, JIMOO OHHU OILIEHEHBI YHCIOM OaluloB OJM3KHM K
MUHHUMAJIbBHOMY, HEKOTOPBIC MPAKTUYECKUE HABBIKU HE CHOPMUPOBAHBI.

MuHuMaITbHBIH OLICHKY «HEY/JAOBJIETBOPHUTEIbHO» 3aCIy)KHUBACT CTYICHT, HE

YPOBEHb «2) OCBOMBIIMW 3HAHUS, YMEHHS, KOMIICTCHIIMM ¥ TEOPETUUCCKHIA

(HeyIOBJIETBOPUTENb | MaTepual, yueOHbIC 3aaHKs HE BBIMOIHWI, HPAKTUYCCKHE HABBIKA HE
HO) c(OpPMHUPOBAHBI.

6.YYEBHO-METOJUYECKOE OBECIIEYEHHUE JUCHUITIJINHbBI

6.1. YueOHas 1uTepaTypa, ne4aTHbie H31aHUsI OMOJIHOTEYHOr0 (POHA, JIEKTPOHHbIE H3/IAHHUS.

bubnuoreuHbIi (I)OHI[ YKOMIUJICKTOBAH NEYATHBIMH U3OAHHUAMU U3 pacd€Ta HE MCHEC 0,25 OK3CEMINIAIPa
Kaxjgoro wus HSI[aHHﬁ, YKa3aHHbIX HHWKC Ha KaXIOTO 06yqafomeroc;1 U3 4Yucja Jnh, OAHOBPEMCHHO
O0CBanBAOMIUX COOTBCTCTBYIOIIYIO JUCHUIIINHY (MO,[[yJ'IL). I/ISJIaHI/IH, HaxoAd1muecss B 3JICKTPOHHOM JOCTYIIC
(BHCKTpOHHBIﬁ pecypc), YAOBJICTBOPAKOT 3TOMY Tpe60BaHI/IIO ABTOMAaTUYCCKHU. SHCKTpOHHBIﬁ JOCTYII MIPpUBCACH
B BUJEC CCBIIIOK ITOCJIC OOBIYHOT'0 ONUCAHUS HU3aaHus.

NO i/ | ABTOP(BI) 3armaBue N3narens- Ha3nauenwue, Bun | Kon-Bo
CTBO, 0]l U3JaHUA, TPUD 9K3. B
W3IaHUS omo-
JHOTEKE
6.1.1 | damackun b.b., DNEKTPOXUMHUS VY4eOHoe nmocobue
N CIIo.,:
[Terpuii O.A., (Yuebnuk nmns
Hupauna I'. A Uapatenscrso BY30B 1
p o «Jlagny, 2015. C}II'IGLII/I.aJ'ILHa}I
—672c
JUTEPATypa).
6.1.2 | Jlykomckuit FO.S. | ®usuko-xumudeckue | Jonrompya- Y4eOHuk, pek-Ho | 28
OCHOBBI HBIN: U3-1 AOM | UH-T (PU3.XUMUU
ANEKTPOXUMUHN «VIHTEIIeKT», | ¥ DJEKTPOXUMHUH




2008 uM.
A .E.®pymkuHa,
PAH
6.1.3 | [I.M.Kpyruskos, dusnueckas u M.: B.ILL, YuebHoe nocobue | 14
T.H. XackoBa KOJUIOMIHAS XUMMUS. 2007
6.1.4 | bakaeB B.B., DKOJIOTHUSI XUMUKO- H.Hosropox, | YueGHoe 13
CwmupaoBa B.M., TEXHOJIOTHYECKHUX 2011 nmocobue, peK-HO
Tpynosa N.I'., IIPOU3BOJICTB. VYueHbll ~ COBET
Npamikun E.I". TennoBoii 6ananc HI'TY
MIPOU3BOJICTBEHHBIX
OMEIEHUN
6.1.5 | A.B.Torait Dkomorus M.:FOpaiir, YuebHoe 1
2012 nmocoOue, peK-Ho:
M-Bo
oOpa3zoBaHus U
HayKU
6.1.6. | bakaes B.B, [IpousBoacTBEHHAS HITY, VYuebHoe 13
CmupnHoBa B.M., 0€30MaCHOCTb. H.Hosropog, nocobue3
Tpynosa N.T"., TennoBoii 6ananc 2015
NBamkun E.I'. IIPOU3BOACTBEHHBIX
HOMENEHUI

6.2 CnipaBo4HO-OnO1uorpadguyeckas Jureparypa

No ABTOD(BI) 3arnaBue N3 parenscTBO, rox Ha3nauenue, Bun | Kon-Bo
n/n W3IaHAS W3JIaHNSA, 9K3. B
6ubnuot
eKe
6.2.1 | J.H. ScHunxmii CoBpemeHHbIE M.: 6unoMm, 2011 VYuebHoe 5
: po0JIeMbl HAYKH rocobues
6.2.2 | B.JI. bopman dusnka, M.: HUSY MUDU, 2012 YueOHoe 2
TEXHOJIOTHUS U rnocooue?2
IpUMEHEHHE
HAaHOCHUCTEM U
HaHOMaTepHaJlOB
6.2.3 | Poroyrun B.U. OU3NKO-XUMUS M.: u3n./lom VYyeOHoe 10
IIOBEPXHOCTHU «MHTtemnexTy, 2008 nocobue

6.3. MeTonnueckne yKa3zaHusl, peKOMEHIAIUM U IpPyrHe MaTepua/bl K 3aHATHAM

MeTOJII/I'-IeCKI/Ie y1<a3aH1/1${ nu peKOMeHHaHI/II/I 10 HpOBe}IeHI/IIO KOHerTHBIX BHUI0B yqe6HHx SaHHTI/Iﬁ 110
JTUCIHUILTHHE «DKOJIOTHS JIEKTPOXUMUYIECKUX MTPOU3BOJICTB» HaxosaTcs Ha kadeape « TOIIuXOB.
6.3.1. MeTtoauueckue peKOMEHJAIMK IO OpraHu3aluu ayIMTOPHONU pabOThI MO AUCHUIUIMHE «DKOJIOTHS
AIEKTPOXUMUUYECKUX MPOU3BOJCTBY.
6.3.2. Meroanueckre peKOMEHIAIMU 10 OPTaHU3AINK U TUIAHUPOBAHUIO CAMOCTOSTEIHHOU pabOoTHI IO
JTUCHUIITNHE «DKOJOTHUS AIEKTPOXUMUUECKHUX TPOU3BOJICTBY.

7 AHO®OPMAIIMOHHOE OBECIIEYEHUE JUCHHUIIJINHBI

VYueOHBI Tpomecc MO AWCIUIUIMHE OOECTEYeH HEOOXOAUMBIM KOMIUIEKTOM JIMIIEH3HOHHOTO U
CBOOOJHO PACIPOCTPAHIEMOr0 MPOTPAMMHOTO OOECHEYeHUs, B TOM YHCIE OTEYECTBEHHOTO MPOU3BOJCTBA




(cocraB mo gucruIuIMHE onpeseneH B HacTosmen PITJ] n moayiexxut oOHOBIEHHUIO PU HEOOXOAMMOCTH).

7.1. IlepeyeHb pecypcoB HH(POPMAIMOHHO-TEJEKOMMYHHKAUMOHHON cetn «MHTepHeT»,
HEOOXOIUMBIX /IVIsl OCBOCHUS TUCHHUILIAHBI (MOYJIf)

Hayuynas 3JIEKTPOHHAH OudmoTexa E-LIBRARY.ru. - Pexum aocrymna:
http://elibrary.ru/defaultx.aspDnexkrponnas  OmOimoreyHass cuctemMa [IOBOJDKCKOTO  TOCYAapCTBEHHOTO

YHUBEpCHUTETA cepBuca [ DIeKTpoHHBIN pecypc]. — Pexxum nocryma: http://elib.tolgas.ru./ - 3ari. ¢ skpana.

e DJCKTPOHHO-OMONMOTEYHass cucreMa Znanium.com [DnekTpoHHBIM pecype]. - Pexum gocryna:
http://znanium.com/. — 3ari. ¢ skpaHa.

e OrtkphITOe 0Opa3oBaHue [ DNEKTPOHHBIN pecypc]. - Pexxum gocryma: https://openedu.ru/. - 3arn ¢ skpana.

e Polpred.com. O630p CMMU. ITonHoTeKCTOBAs, MHOTOOTpacieBas 0aza qanubix (BJ]) [DnekTpoHHbIi pecypc].
- Pexxum noctyna: http://polpred.com/. — 3arm. ¢ sxpana.

e baspl naHHbIX Bcepoccuiickoro mHCTUTYTa HaydyHOM M TexHuYeckor wHpopmanmu (BUHUTU PAH) mo

€CTECTBEHHbIM, TOYHBIM M TEXHUYECKUM HayKaMm [DJeKTpoHHbId pecypc]. - Pexum gocrtyna:
http://www.viniti.ru. — 3ari. ¢ 3kpaHa.
e VYHuBepcuterckas uHpopmannonHas cucremMa Poccus [DnekTpoHHbI pecypc]. - Pexum mgocryna:

http://uisrussia.msu.ru/. — 3ari. c sKpaHa.

7.2. IlepevyeHb MPOrpaMMHOT0 oGecrnieueHns1 H HHGOPMAIMOHHBIX CIPABOYHBIX CHCTEM
Tabnuna 8 — IlepeyeHb 37€KTPOHHBIX OUOIMOTEUHBIX CUCTEM

Ne HaunmenoBanue 95C Ccblika, 10 KOTOPO
ocymectniasercs aocryn Kk IbC

1 KoHCyIbTaHT CTy/IeHTA http://www.studentlibrary.ru/

2 Jlanb https://e.lanbook.com/

3 IOpaiiT https://biblio-online.ru/

B rtabmune 9 ykasan mepedeHb MpogecCHOHANBHBIX 0a3 JaHHBIX W MH(OPMAIMOHHBIX CIIPaBOYHBIX
CHCTEM, K KOTOpBIM obOecriedeH AOCTYyN (yIaleHHbIH AocTyn). JlaHHBINH MepeueHb MOAJSKUT OOHOBIEHUIO B
cootBercTBUM ¢ TpeboBanusMu PI'OC BO.

Tabmuia 9 — IlepeueHb coBpeMEHHBIX MPOGECCHOHATBHBIX 0a3 JaHHBIX U HH()OPMAITHOHHBIX CIIPABOYHBIX
CUCTEM

HaunmenoBanue npogeccuoHaIbLHON 0a3bl Hoctyn k pecypcy (yAajleHHbIH A0CTYI €

JAHHBIX, HHPOPMALIHOHHO-CIIPABOYHOM
CHCTEMBI

YKa3aHHeM CChLIKH/I0CTYI U3 JIOKAJIbHOM
ceTH YHHBEPCHUTETA)

baza naHHBIX cTaHIAPTOB U PErIAMEHTOB
POCCTAHIAPT

https://www.gost.ru/portal/gost
[lhome/standarts

HepequL HpO(I)CCCI/IOHaJ'IBHBIX 0a3 JAaHHBIX U

https://cyberpedia.su/21x47¢0.html

MH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM

8. OBPA3OBATEJIBHBIE PECYPCBI AJI5s1 UHBAJIMOB U JIMIL] C OB3

B Tabnune 10 ykazaH mepedeHb 00pa3oBaTENbHBIX PECYPCOB, UMEIOMIMX (OPMBI, aAalTUPOBAHHBIE K
OTPaHUYEHUSIM UX 3/J0POBbs, & TaKXKE€ CBEACHUS O HAIMYUHU CHELHMATIbHBIX TEXHUYECKUX CPEICTB OOY4YECHHS


http://elibrary.ru/defaultx.aspЭлектронная
http://www.ecorussia.info/ru
http://znanium.com/
https://openedu.ru/
http://www.polpred.com/
http://www.viniti.ru/
http://uisrussia.msu.ru/
http://www.studentlibrary.ru/
https://e.lanbook.com/
https://biblio-online.ru/
https://www.gost.ru/portal/gost%20%20%20%20/home/standarts
https://www.gost.ru/portal/gost%20%20%20%20/home/standarts
https://cyberpedia.su/21x47c0.html

KOJJICKTUBHOTO W WHAMBUIYAIBHOTO MOJb30BaHuA. [lpu 3amonneHun TaOiaMubl MOXET OBITh MCIOJIb30BaHA
uHpopManus, pa3MelleHHas B nojpasnaene «JlocTymHas cpena» crienualn3upoBaHHOroO paszzaena caiita HI'TY
«CBeznenus 00 00pa3zoBaTellbHON opranu3amm» https://www.nntu.ru/sveden/accenv/

Tabmuma 10 — OOpa3oBarenbHbIE pecypchl Juist HHBaMUA0B 1 jmil ¢ OB3

CBelIeHI/Iﬂ 0 HAJIMYUHA CIICHHAJIBHBIX TCXHUYICCKHUX
CpeacTe oﬁyqemm KOJJIEKTHBHOI'O H
HHAMBUIYAJBHOI'O MMOJIB30BAHUA

Ne Ilepeyens o0pa3oBaTebHBIX PECYpPCOB,
NPHUCHOCOOJICHHBIX VISl HCIIOJIb30BAHMSA
uHBaJduaaMu u guunamu ¢ OB3

1 OBC «KoHCYNbTaHT CTYIECHTa 03BYYKa KHHT U yBeJIMUeHHe mpHudra

OBC «JIaub»

CIICLHAILHOEC MOOHIBHOE TIPUJIIOKECHNUE - CHHTE3aTOp

moMenIeHni kadempot

¥ TIOMEIIEHUH

2 peuH, KOTOPHIH BOCTIPOM3BOAMT TEKCTHI KHUT M MEHIO
HaBUTaIH
3 3BC «tOpaitT» BepcHs A cIaboBUIAIINX
9. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHUE, HEOBXOJAUMOE J1JIsA
OCYHECTBJIEHUA OBPA3OBATEJIBHOI'O ITPOLUHECCA IO JUCHUIIJIMHE
Ne HaumenoBanue ayauropuii u OCHaIIEHHOCTb ayAUTOPUI [lepedeHpb MMLIEH3MOHHOTO

IporpaMMHOTO obecneyeHus

HpOMe)KyTO‘IHOﬁ aTTecTauuu, A

MTOIKITFOUYeHUEM K nHTepHeTy. (10 mrT.)

1 1160 1. Jlocka MarHUTHO-MapKepHasi; 1. Windows SL 8.1 (moamucka Dr.
KommnbrotepHsiii KJ1acc (m1s | 2. Pabouee MecTo npernoiaBares; Spark Prem. 700087777); (13 )
MPOBEICHUSI sausTuii | 3. PabGouee mecto crysenTa - 12 ger. 2. Adobe Acrobat Reader X
naboparoproro u mpaktudeckoro | 4 IlepcoHanpHbie kKoMmmbroTepsl, Intel(R) | (Freeware);

THIIA, IPYIIOBBIX u | Core(TM) i3-3220 CPU @ 3.30 GHz | 3. Ms Office St 2013 (Ms Open
MHIMBHYalbHbIX  KOHCynmbTauuii, | 4,00 I'b O3V /HDD 500, B cocraBe | License N2 62381369) (13 wmr);
TEKYILETO KOHTPOJISL M | JIOKaJbHOM BBIYMCIUTENBHOW ceTH, C | 4, Ms Access 2007(Dr. Spark Prem.

700087777) (13 w);

CaMOCTOSTEIBHON paboter | 5. [epconanbHbIe KOMIIBIOTEPBL, | 5 AutoCAD 2019  (CereBas
CTYICHTOB, kypcosoro | Intel(R) Pentium(R) CPU G2030 @ | cepg.lic5 (HI'TY)) (13 wr);
MIPOEKTUPOBAHMS, BeimosiHenus | 3.00 GHz 4,00 I'b O3V /HDD 1000, B | 6. Dr.Web (O6me  uHCTHT.
KYPCOBBIX pabort); 603155, | cocTaBe JOKAJIbHOH BBIYUCIUTEIHHOM nomucka) (15 mr);
Hwmxeropozackast 00J1aCTh, I. | CeTH, C MOJKIIOYeHHeM K uHTepHetry. (3 | 7. ZView (Freeware);

Huxnuit Hosropoa, yin. Munuha,
nom 24, kopr. 1

IIT.)

6. [NepconasnbHble KOMITBIOTEPBI,
Intel(R) Core(TM)2 CPU 6320 @ 1.86
GHz 1,00 Tb O3Y /HDD 1599, B
COCTaBE JIOKaJbHON BBIYMCIUTEILHON
CeTH, C MOJKII0UYEHHUEM K HHTEpHETY. (2
IIT.);

7. MHoOrohyHKIMOHATBHBIN
Xerox  work  center PE
8. Ilpunrep HP LaserJet 1020

ammapar
220

8. AnyLogic (Free PLE);

9. Deductor Academic (6ecrumatHas
HekomMMepueckast Bepcust Deductor);
10. VirtualBox (Free);

11. Cell-Design (Demo);

12. Manas 9C 2.0 (Free);

13. ADTester (Free);

14. DBSolveOptimum (Free);

15. MSOffice 2007 Standard
Russian Academic OPEN No Level
(Microsoft Open License Academic
Ne 45990647 (6eccpounas)) (1
IIT.);

16. WinXP (Dream Spark Premium
700087777) (2 wrt.);

17. ABBYY Fine Reader 9.0
Corporate Edition (AF90-3S1P03-
102 6eccpounas) (1 wrT.);

18. Zoom (Free) (1 wr.).



https://www.nntu.ru/sveden/accenv/
https://www.nntu.ru/sveden/accenv/

Ne HaumenoBanue ayauropuit u OCHAaIIEeHHOCTh ayAUTOPHIA Ilepeuenpb TUIIEH3MOHHOTO
© | nomeuieHuii Kadeapsl Y TOMEIIEHUI MIPOTrPaMMHOT0 00eCeUeHHUs

2 1345 1. JTocka MenoBas; 1. Windows SL 8.1 (moamucka Dr.
MynpTrMenuiiHas ayauTopus (A | 2. DKpaH HACTCHHBIH; Spark Prem, norosop N2 0509/KMP
MPOBEJCHUSI 3aHATHH JIeKIHOHHOTO | 3. Pabodee MecTo mpenoaaBares; ot 15.10.18);
U CEMHHApPCKOTO THIA, rpynmnoBeix | 4. Pabouee MecTo cTynmeHTa - 28 yed. 2. Dr.Web (c/u H365-W77K-
Y WHAUBUIYAIBHBIX KOHCYNbTalMi, | 5. MynpruMenuiinsiii npoektop Epson | BSHP-N346 ot 31.05.2021);
TEKYLIETO KOHTPOJIA u | ER; PacripocTpaHsemoe 1o cBo6oaHO
MIPOMEKYTOUHOU arrecranun) | 6. Ilepconansueiii kommbiotep, Intel(R) | munensum:
(xadempa «Texnomorust | Core(TM) 13-3220 CPU @ 3.30 GHz | 3 Adobe Acrobat Reader X
anekTpoxuMuueckux mpoussojacts | 4,00 I'b O3Y /HDD 500. (Freeware);
U XUMHH OPTaHUYECKUX BEIIECTBY), 4. P7 oduc
603155, Hmxkeropoackas obmacts, 5. Zoom (Free) (1 wr.)
r. Hwxsauii  Hosropoxm, yim.
MunwnHa, oM 24, xoprr. 1

3 1118 JTaGopaTopHbIit 3aI1 1. Mocka MemoBast; 1. WinXP (Dream Spark Premium
VyeOHas nmabopaTopus (mns | 2. Pabouee MecTo mperoaBaTeds; 700087777);
MPOBEICHUSI sausaTuii | 3. PabGouee Mecto cryseHTa - 24 yer. 2. Adobe Acrobat Reader X
naboparoproro u mpaktudeckoro | 1. IlepconanpHbrii kommobtotep, Intel(R) | (Freeware);
THIIA, IPYIMOBBIX u | Pentium(R) 4 CPU 3.00 GHz 512 MB | 3. MSOffice 2007 Standard Russian
HHIMBUIYaNbHBIX ~ KOHCymbTarmi, | O3Y /HDD 19.5 /HDD 74.5; Academic OPEN No Level
TEKYIIETO KOHTPOJIS u | 2. Ilepconansubiii kommeiotep, Intel(R) | (Microsoft Open License Academic
MPOMEKYTOUHOU arrecrauny) | Pentium(R) 4 CPU 3.00 GHz 512 Mb | N2 45990647 (Gescpounas)); (1
(xadempa «Texnomorus | O3Y /HDD 74.5; 1IT.)
3JIEKTPOXMMHYECKHX MNpou3BoACTB | 3. IlepconanbHelii komnbiloTep, Intel(R) | 4. [1O gna morenumocrara PS-Pack
¥ XUMUHU oprannyeckux sewects»), | Celeron(TM) CPU 1000 MHz 192 Mb | 5. 11O g umnenencmerpa Zpack
603155, Hmxkeropoackas obmacts, | O3Y /HDD 29.2 /HDD 26.5.
r. Hwxsauii  Hosropox, yim.
Mununa, oM 24, kopr. 1

10. METOAUMYECKHUE PEKOMEHJAIIUA OBYUYAKOIIIUMCSI ITO OCBOEHHIO
JUCIHAIIINHBI
10.1. OOmue MeToAMYECKHE PEKOMEHIAUMHU Ui O0YyYAKOIIUXCH IO OCBOEHUIO IMCUHMILJIMHBI,
o0pa3oBaTejibHbIE TEXHOJIOTHHU

JlMcuuIuIMHA peaar3yeTcsl MOCPEICTBOM MPOBEICHHS KOHTAKTHOW pabOThI ¢ 00ydJaronMMHKCs (BKITIOYast
MPOBEJICHUE TEKYIIET0 KOHTPOJIS YCIIEBAEMOCTH ), CAMOCTOSTEILHOW pabOThl 00YYArOIIUXCS U MTPOMEKYTOUHOM
aTTeCTAIlHH.

KonrtakTHas paboTa: ayTuTOpHAs, BHEAYAUTOPHASL.

HpI/I npenogaBaH JUCHHUIIIIMHBL «IKOJIOTHA QJICKTPOXUMHUYCCKUX IMPOU3BOACTB», HCIIOJIbB3YIOTCA
COBPCMCHHEIC O6pa30BaTeHBHBIe TEXHOJIOTHH, ITO3BOJIAIOIIHNE IMOBBICUTE aKTUBHOCTb CTYACHTOB IIPHU OCBOCHUU
Marepuaia Kypca W TPEeJOoCTaBUTh WM BO3MOXKHOCTh 3(P(EKTUBHO peayiM30BaTh Yachl CaMOCTOSTEIBHOU
paboTHI.

JlJiss CTY/ZIGHTOB CO3/aH KPaTKHil OMOPHBINA AJICKTPOHHBIA BapUaHT JICKIIMOHHOTO Marepuana Kypca.
DNEeKTPOHHBIA KOHCTEKT HaxoauTcs Ha kadenpe «TOIMuXOB» u MOXKeT ObITh MOJYYSH CTYIECHTOM B CiIydae
MPOIYCKOB 3aHATUN 10 YBAKHUTEIBHBIM MIPUYMHAM HIIM BBIHYXJICHHOTO MEPEBOJIa 3aHATUI B JUCTAHIIMOHHYIO
bopmy.

Ha nexmusix, MpakTHYeCKUX 3aHATHUAX PEATU3YIOTCS WHTCPAKTHUBHBIC TEXHOJIOTHHU, TPUBETCTBYIOTCS
BOTIPOCHI U O0CYKIIEHHSI, UCTIOJIBb3YETCS JTMYHOCTHO-OPHUEHTUPOBAHHBIH MOIXOJI, TEXHOJOTHS Pa0OTHI B MAJTBIX
TpyIIax, 4YTo TO3BOJSET CTYJACHTaM MpPOSBUTH Ce0s, TOJYYUTHh HAaBBIKM CAMOCTOSTEIBHOTO HW3YYCHHS
MaTepHalia, BEIPOBHATh YPOBCHb 3HaHUI B TPYIIIIE.



Bce Bompochl, BO3HHKIIME IPH CAMOCTOSTENbHOW paboTe Hajg JOMAIlHUM 3aJaHHeM, MOJIPOOHO
pa3buparoTcs Ha 1a00paTOPHBIX 3aHATUAX, IPAKTUYECKUX 3aHATUAX U JEKIUAX. [IpoBoasATCS MHAMBUIYaTbHbIE
U TPYNIOBbIE KOHCYJIbTALlMM C HCIOJIB30BAHMEM, KaK BCTpEY CTYAEHTaMM, TaK M COBPEMEHHBIX
MH(POPMALMOHHBIX TEXHOJIOTUI: YaT, 3JIeKTpOHHAas noura, Skype, Zoom.

WNuunmupyercss akTHBHOCTh CTYACHTOB, ITOOMIPSIETCS 3aJaHuE JIIOOBIX BOMPOCOB II0 MaTepuaiy,
NPaKTUKYeTCS WHAWBUAYalIbHBI OTBET HA BONPOCHl CTYAEHTA, DPEKOMEHAYIOTCS METOJbl YCIEIIHOTO
CaMOCTOSITENIFHOTO YCBOCHHMS MaTepralia B 3aBUCHMOCTH OT YPOBHS €ro 0a30BOil MOJTOTOBKH.

Jlns OIeHKM 3HAHWH, YMEHHH, HaBBIKOB M YPOBHS C(OPMUPOBAHHOCTH KOMIIETCHLUIH IpPUMEHSETCS
0aJIIbHO-PEUTHHIOBAst CUCTEMa KOHTPOJISI X OLIEHKU YCIIEBAEMOCTHU CTY/ICHTOB B MPOIECCE TEKYIIET0 KOHTPOJIS.

[TpomerxyTouHas arTecTanus IPOBOJUTCS B pOpME IK3aMEHA C YUETOM TEKYIIEeH yCIIeBaeMOCTH.

10.2. MeToauyeckue yKa3aHus il 3aHATHI JEKIIMOHHOTO THIIA

JIeKUMOHHBI  KypCc MOpearnoiaraer CHUCTEMaTU3HMPOBAHHOE M3JI0)KEHHE OCHOBHBIX  BOIIPOCOB
TEMaTHYECKOro IJIaHa. B X0/1¢ IEKIIMOHHBIX 3aHATHH PACKPBIBAIOTCS 0a30BbIC BOIIPOCH B paMKaX Ka)KIOH TEMBI
mucuuminHel (Tabnuna 4). O603Hauar0TCs KIOYEBBIE acTIEKThl TEM, a TAKXKE JIENIal0TCs aKLIEHThl Ha HanboJsee
CJIO’KHBIE M BaYKHBIE IMOJIOKEHUS U3Yy4aeMOIro MaTepuaina. Martepuaiibl JEKIUN SBISIOTCS OOPHON OCHOBOM ISt
MMOJTOTOBKH OOYYAIONIUXCS K TPAKTHYECKAM 3aHATHSAM / JJa0OpAaTOPHBIM pabOTaM W BBHITIOJTHCHHS 3aJlaHUiN
CaMOCTOATENIbHON paboOThl, a TAKKE K MEPONPHUATHUIM TEKYIIErOo KOHTPOJS YCIEBAEMOCTH U MPOMEKYTOYHOU
aTTeCTAllMH 110 JUCIUILINHE.

10.3. MeToanuyeckne yKa3aHus 10 0CBOEHUIO THCIUIIIMHBI HA J1a00paTOPHBIX padoTax.

1. Dkosnorus 3MEKTPOXUMHUYECKHX Mpou3BOoJACTB. Jlabopatopusiii npakTukym // Mcaes B.B., Ko3eipun B.A.,
Muxanenko M.I'.// H.Hosropon : [M3a-Bo HI'TY], 2018. — 62c.

10.4. MeToauuecKkue YKazaHus 10 OCBOCHUIO JTUCHHUIIMHBI HA IIPAKTUYC€CKUX 3aHATUAX.

1. OcHOBHBIE MONOKEHUS U MOHATUA TeopeTndeckol anekTpoxumui // Vicaes B.B., Ko3sipun B.A., Muxanenko
M.T".// H.Horopon : [M3n-Bo HI'TY], 2018. — 112c.

2. JJabopaTopHBIH MPAKTUKYM TI0 TeOpeTH4ecKoi anekrpoxumun // Muxanenko M.I., I'yapko F0.JI., McaeB
B.B., Kosuna O.J1., Poroxun B.B.// H.Hosropon : [M3n-Bo HI'TVY], 2017. — 112c¢.

3. Kosuna O.JI., Ucaes B.B., UBamkun E.I'., I'yabko 0. JI., Muxanenko M. I'., u np. «MonenupoBanue u
ONTUMU3AILNS STEKTPOXUMHUECKUX MPOu3BOJACTB. YacTh 1. MUKpO- U MakKpOKHHETHKAY», yaeOHOoe mocobue. H.
Hosropog, 2016 r.

10.5. MeToanueckne yKka3anus 1Mo caMOCTOSITEIbHOI padoTe 00yJaroumuxcs

CamocTrosTenbHas pabora oOecredynBaeT MOATOTOBKY OOydarollerocs K ayIUTOPHBIM 3aHATHUAM U
MEPOIPHUATHUAM TEKYIIETO KOHTPOJISI U IIPOMEKYTOUHON aTTECTAlMU 10 U3y4aeMOW IUCLMIUIMHE. Pe3ynbrarsl
3TOM TOATOTOBKU MPOSIBJISIOTCS B AKTUBHOCTH OOYydarollerocs Ha 3aHATHSIX M B KAuyeCTBE BBIIOJHEHHBIX
MPAKTUYECKHX 3a/1laHUI U APYrUX (GOPM TEKYIIETo KOHTPOJIS.

[Tpy BBINOJIHEHWHU 3aJaHUN JUIS CaMOCTOSITEIbHOM PabOThl peKOMEHIyeTcs MpopaboTka MaTepuaioB
JEKIUM 10 KaXIO0W MPOWICHHON TeME, a TaKKe M3Yy4eHHUE PEKOMEHJYEMOH JINTepaTyphl, MPEACTaBICHHON B
Paznene 6.

B nponecce camocTosTenbHON pabOThl NpPU M3YYEHUU AUCLUILUIMHBI CTYAEHTBI MOTYT paboTaTh Ha
KOMIIBIOTEPE B CIELUAIN3UPOBAHHBIX AyJUTOPUAX U1 CAMOCTOSTENIbHOM paboThl (yka3aHo B paszene 9). B
ayAUTOpUAX MMEETCsl JOCTyN uepe3 HH(POPMAlMOHHO-TEIEKOMMYHUKAIMOHHYIO ceTh «VIHTepHET» K



ANEKTPOHHON MHPOPMAIMOHHO-00pa3oBarenbHoi cpene yauepcuteTa (QMOC) u anekTpoHHONH OMOIHOTeYHON
cucreme (OBC), rae B 3JEKTPOHHOM BHUE PACHOJAraloTCsl yuyeOHble UM Yy4eOHO-METOAWYECKHE MaTepHalbl,
KOTOPBIE MOTYT OBITh MCIIOJIB30BAHbI JIJIs1 CAMOCTOATEIBHOM pabOThI MPH N3Y4YEHUH TUCIMUITIIMHEI.

Pa3sBepHyThIe MeTOOMYECKHE YKa3aHUS IO BCEM BUAAM pabOTHl CTyJEHTa HAXOIATCA Ha Kadeape
«TOIMuXOB».

11. OEHOYHBIE CPEACTBA JJIsA KOHTPOJISI OCBOEHUSA AUCHUIIJIMHBI
Jig Tekymero KOHTPOJS 3HAaHWM CTYACHTOB IO JUCUUIUIMHE INPOBOJUTCS KOMILIEKCHAsl OLICHKA
3HAHUI, BKJIFOYAIOIAs

TEOPETHUUYECKUM OIpOC;

OTBCTHI HA KOJIJIOKBUYMaAX;

HAIKCaHUE OTYETOB M0 Ja0OPATOPHBIM paboTaMm;
HaIlMcaHUe | 3amuTa pedepara;

JK3aMeEH.

11.1. TunoBbIe BONPOCHI AJIsi MPAKTUYECKHX 3aHATHI
Ipumepol 6onpocos 0 KoHmpo.is 1abopamopHou pabomwl Nol :

1. B uem cymnocTh rupoauTudeckoro Boaenenus JATA?

2. B yem cymHOCTh MeTOAAa BBIKMCIEHHUS cojed u3 pactBopoB? IlpuBeaure mnpumepsl ero
UCIOJIb30BaHUS.

3. B ueM cymHOCTh METO/Ja BBIMOPAXXUBAHMS MPH OUUCTKE XUMHUYECKUX coeauHeHui? IlpuBenute
MIPUMEPHI €T0 UCIOIB30BaHUS.

4. DReKTPOAHbBIE TIPOIIECCHI, TPOTEKAIOIIHE TTPH 00€3MEXHUBAHUM OTPAOOTAHHOTO PACTBOPA PIEKTPOIUTA
XUMHUYECKOTO METHEHUS.

5. BriGop MaTepuanoB Jjisi U3TOTOBJICHHS DJIEKTPOIOB JIEKTPOIM3Epa 00E3MEKUBAHUSI.

6. Kak Oyner MeHSThCS cTeneHb 00e3MeKMBaHUS B TIPOLIECCE DIEKTPOIN3a?

7. Kak Oymer MEHSThCS BBIXOJA MO TOKY JJIS KAaTOJHOTO MpOIEcCa BBIACICHUS MEIU B IPOIECcce
o0e3MexuBaHus ?

8. Kakue meTo/1b1 00€3BpeKMBaHUSI HYKHO HCTIOJIb30BaTh ISl 00€3MEXEHHOTO pacTBopa 10 cOpoca ero
B KaHAJIM3aLHUI0?

IIpumepnvie 6onpocwl 0151 NPAKMUYECKUX 3AHAMULL

. Knaccugukanus npumeceil 1 ux noeeHHe MoJ| BO3AEHCTBUEM AJIEKTPUUYECKOTO TOJI.

. OcHOBHBIE TPOIIECCHI, MPOTEKAIOIINE B 00bEME AJIEKTPOJIUTA MPU Pa3/IeICHUH BELIECTB.

. U3menenue pH u Eh o6pabaTsiBaeMBbIX pacTBOpPOB.

. Pacuer uaMeHeHUsT KOHIIEHTPAIIUHU AJICKTPOIUTOB B THadparMeHHOM U Oe3nadparMeHHOM JIEKTPOIU3epe.

. Bnusaue nuagparmsl Ha KOHIIEHTPALMOHHBIE U3MEHEHHS B KATOJJHOM M aHOJJHOM IPOCTPAHCTBAX.

. Pacuer nusmenenus Eh npu pacTBopeHuu xene3HbIX aHOIOB.

. Obu1re cBoiicTBa M XapaKTEPUCTHKH TUaPparM.

. 3aBUCUMOCTh (UIIBTPAIIMOHHOTO MOTOKA OT CBOMCTB JuadparMbl ¥ BHEHIHUX (PAKTOPOB.

. KoH1IeHTpanmonHple rpaiueHThl B MOPUCTON AnadparmMe MpH pasInyHbIX CKOPOCTAX TUPGy3UH, MUTPALUU U

bunbTpanuu.

10. ®u3nKO-XUMUYECKHE 3aKOHOMEPHOCTH KOAryJISILIUN KOJUIOMIHBIX IPUMECEN BOJIBI.

11. CrpoeHue HOBOMHOTO SIEKTPUYECKOTO CJOSI KOJUIOMJAHOM YacTUIbl WU NPUYUHBI BO3HHUKHOBEHUS
WHAYLIMPOBAHHOTO JHIIOJILHOTO MOMEHTAa. BnusHHe CcBOICTB pacTBopa Ha (HOpPMUPOBAHHE IBOWHOTO
ANEKTPUYECKOTO CII0SI KOJUTOUIHON YaCTHUIIBI.

12. TlpuuuHB BO3HHMKHOBEHMS 3JEKTPOKHMHETUYECKOTO TOTEHIMANA KOJUIOMTHBIX YAaCTHLl U CHOCOOBI
M3MEHEHHUS AEKTPOKHHETUYECKOTr0 MOTeHIIMaNA.
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13
14
15
16
17
18

19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.

33.
34.
35.
36.
37.
38.
39.
40.
41.

. OCHOBBI TEOPHH YCTOMYMBOCTH KOJUTOMTHBIX CHCTEM.
. CymHocTs mpotiecca 31eKTPOKOAryIIsIUH.
. Teopun KMHETHKH KOATYJISIIHH.
. [ToBenenue TBep10ii a3sl B 00beMe pacTBOpa MPH IEKTPOoOpadoTKe.
. OCHOBHBIE TPYIIIBI JIEKTPOXUMHUIECKAX METOIOB 00PabOTKH.
.OCHOBHBIE BUBI JICKTPOTUTHUECKUX IPPEKTOB, BOSHUKAIOIIUX B DJIEKTPOXUMHUYECKUX PEAKTOPAX.
CyIIHOCTS Mmpoliecca AMEKTPOKOAT YIS IIUH.

OcHOBHEIE IIYTU OCYHICCTBJICHUA SJICKTPOKOAr'yJISAIIUU.

[MonsipuzanmonHas koarymsinus. Kpurndeckast HanpsHKEeHHOCTh AJIEKTPHYECKOTO TIOJISL.
QHCKTpOXHMI/I‘ICCKaSI KoaryJjsnus.

DNEeKTPOTUTHYECKAs KOATYIISIIHSI.

I'mpponnHamuyeckas Koarymisiuusl.

KoHIneHTpanmoHHas KoaryJisiusi.

Y CTpOUCTBO 3JIEKTPOPEAKTOPA C Ta30BBIM CIOEM.

CTpy’>KEUHBIH IEKTPOKOATYIISATOP.

BapuaHTBI CTpyKEe4HBIX IEKTPOKOATYJIATOPOB C NIPEABAPUTENBHBIM H3MeHeHneM pH cpenbl.
Cnioco0Os1 anektpokoppekTrupoBanus pH u Eh.

OCHOBHBIE 32aKOHOMEPHOCTH IPOLIECCOB AIEKTPOKPUCTAILTH3AIIHH.

OCOoOEHHOCTH PIEKTPOKPUCTALIH3AINY METAIIOB HAa TIOPHCTHIX SJIEKTPOJIAX.

OCHOBHBIC TIPUHIIMIIBI pacueTa pacrpenesieHus: (apajeeBCKOro IMpolecca MO TOJIIUHE MOPHUCTOrO

anekTposia. OCHOBHBIE IPUHIUIIBI pacyeTa KOHIIEHTPALlMOHHBIX U3MEHEHUH B IIOPUCTOM 3JIEKTPO/IE.
OCHOBHBIE METOJIbI Pa3CICHHS BEIICCTB.

DnekTpodaoranus.

CyIHOCTh METO/1a SJICKTPOIUAIH3A.

Pazniuanbie cxembl pacupeeNeHus MOTOKOB KUIAKOCTH B AJIEKTPOAHAIH3ATOPAX.

[Tpumenenue >netpodopesa Ui OTAeNeHUs TPMeceil KOJUIOMIHON CTEeTEeH! TUCTIEPCHOCTH.
OCHOBHBIE 3aKOHOMEPHOCTH METO/1a SJEKTPOPHIBTPOBAHHS.

ITporecchl, NporCXOaAIINE TPHU SIEKTPOPIOTOKOATYIISIIIHH.

CymiHoCTh METOIa “IEKTPOOCAKACHHUE .

OCHOBHBIE IPUHIIUTIBI pacyeTa PeakTOPOB IS BBICICHHS TPUMECEH U3 BOIHBIX CHCTEM.

Obpasyvl mecmog 015 npogedeHtst pyoedcH020 KOHMPOIs

1.

B kakom BuJie MOTYT IPUCYTCTBOBATH MPUMECH B BOJTHBIX CUCTEMaX?
a) Nonnom

0) MonekynsapHoMm

B) ['maparupoBaHHOM

r) Kommonaaom

n) Kpucrannuueckom

e) AMophHOM

K 4YCMy NpHUBOIUT BO3ACHCTBHUE MMPOAYKTOB 3JICKTPOAHBIX peaxunﬁ Ha KOJJIOMIHBIC CHCTEMEI?

a) K anexrpudeckoil Murpauu

6) K nomnstpuzanuu v opueHTaIMK KOJJIOUIHBIX YacTHUI]

B) K oknciHuTeIbHO-BOCCTAaHOBUTEIBHBIM PEAKIIHSAM C YIaCTHEM MOHHBIX H MOJIEKYJISIPHBIX TIpUMecel BOJIBI
r) K okHCIUTETbHO-BOCCTAHOBUTEIBHBIM PEAKIUAM C y4acTHEM JTUCTIEPCHOM (a3bl

1) K gazoBo-aucnepcHbIM MpeBpalieHUsIM

. I/IH,Z[yI_II/IpOBaHHHﬁ JUIIOJBHBIA MOMEHT KOJUIOMIHOM YaCTUIEI BOZHUKAET npu:

a) HamoskeHuu BHENTHETO JIEKTPUIECKOTO TOJIS

0) BBeneHnu noTeHIIMAT-ONPECIISIOMNUX HOHOB

r) BBenenuu koarymnsHra

1) HanpstxenHocTu anexktpuyeckoro nois 6onee Eypur.

. UaayurpoBaHHbIN JUTTOIBHBIA MOMEHT KOJUIOUTHOW YaCTUIIbI PABEH:



a) jnEp, T1€ . jy — momsapusyemocTs wactunsl; E, — HaNpsSsKeHHOCTD BI1. TIOJIS;
0) p- E, , rae p — moBepXHOCTHAs IJIOTHOCTD 3apsia;
B) p°j , T/I€ jy — MOJIIPU3YEMOCTh YaCTHIIBI, P — TOBEPXHOCTHAS IIOTHOCTH 3apsi/ia;
r) pr B, , TA€ T — paauyc KOJIOUJIHON YaCTUIBL.
5. Kakoii cuMBoII pontymieH B GopMyJie Ul pacyeTa KpUTHYECKOH HAIPSHKEHHOCTU DIIEKTPHUYECKOT0 MO Egp,

_4me

£
a) os;
0)r1;
B) Er;
r)C.
6. VI3MeHeHHe KOHIICHTPAllMd MOHOB B KaTOJAHOM HJIM @HOJHOM IPOCTPAHCTBAX AJIEKTPOJIHM3Epa B Pe3ysibTaTe
MUTpaIy Yepe3 auadparmy paBHO:
I
a)
F-Vor

1
6) - fﬂ'ﬂT d /It , roe It — pacxon Toka;

t .
-[0 n; - dt , rae nj —4ucio nepeHoca i — ro HOHa;

1 A
B) e BT fﬂ "n;d/It , rae BT — BHIXOZ 110 TOKY;

7. YpaBHEeHUE % = —Ugradc + DV*c — w 970!

a) YpaBHEHUE NTepeHoca TeIa;

0) 1-# 3akoH Duka;

B) 2-11 3akoH Duka;

r) YpaBHEHHE KOHBEKTUBHOI'O IEPEHOCA;

1) YpaBHEHHE MaTepUabHOTO OaaHca;

€) YpaBHEHHE EpeHoca UMITYJIbCA;

K) YpaBHEHHE CKOPOCTU XMMHUUYECKOH peakinu.

ac o
8. B ypaBHeHHHM «~— = —Ugradc + DV?c — w claraemble B IpaBoil 4acTH 03HAYAIOT (PacCTaBHUTh IO
at

HOPSIZIKY):
-M3MEHEHHUE KOHIICHTPAIIMH 3a CUET MPOTEKAHUS XUMUYIECKOH peaKIm;
- KOHBEKTUBHAs! COCTaBJISIOIIAs;
- i dy3noHHAas] COCTABIISIIOIIAS.
9. OCHOBHBIE XapaKTEPUCTUKHU Auadparm:
1. nopucToCTh;
. DIIEKTPUYECKOE COMPOTUBIICHUE;
. paanyc mop;
. YIeNIbHBIN BeC Tuadparmel;
. JUTUHA TI0p;
. YHCJIO TIOP HA €IUHMILY TOBEPXHOCTH;
. THIPABIMYECKOE COMTPOTHBIICHUE,
. YAenbHBIN 00beM MaTepHaia quadparmel;
. K03 HUIIUEHT U3BUIIUCTOCTHU TOP;
10. CxopocTh GUIBTPAIIMIOHHOTO TIOTOKA MO PaIMyCy KalWUIspa BEIPaXKaeTCsl OTHUM U3 YpaBHEHUI:

O 0 3O\ L B W

2z
L Ve=2V,(1- )
To
2. V,=2Wy(1->);
Ty
3. V,=2V,(1+ TL );
0



— — I
4 V=200~ )
11. JIns yMmMeHbLICHUs MOMaJaHMs IMIEJI0YH B aHOJHOE MPOCTPAHCTBO XJOPHOTO SJIEKTPOJIM3Epa HEOOXOIUMO,
YTOOBI:
1. muddy3noHHBIN 1 MUTPAIMOHHBIA TOTOKU COBITA IANIH;
2. i1 Py3nOHHBIN U MUTPALTMOHHBIN TOTOKH OBLIIM HAIPABJIEHbI IPOTHUBOIIOIOKHO;
3. GWIBTPAMOHHBIA M MUTPAIIMOHHBIN MIOTOKK OBUIN HANPaBJIEHbI IPOTUBOIIOIO0KHO;
4. GpUNbTPALlMOHHBIM U MUTPALMOHHBINA TOTOKH COBIAJAIIH.
12. TTapabonmdaeckuii 3axoH [lya3zeiins onpenensier
1. nazenne HanpsKeHUs B AUadparme rnpu ee padote B GUIbTPYIOLIEM PEXUME;
2. pacupeziefieHHe KOHLEHTPAIMH KOMIIOHEHTOB 3JICKTPOJIUTA 0 TOJIIHWHE TUa(parmsl;
3. pacnpezeneHue KOHLEHTPALMM KOMIIOHEHTOB JIEKTPOJIMTA IO CEUSHHIO KalUuIApa;
4. mojne CKOpOCTel KUKOCTH B KaMJUIAPE NMPH (QUIBTPYIOLIEM PeXUME padOThI,
5. mose cKopocTel KUAKOCTH B KalUJUIApe IPU MUTPALIMOHHOM JIBUKEHUHU HOHOB.
13. KaTnOHUTHI UMEIOT HOHOOOMEHHBIE TPYIIITBI
1. Ry(SOsH)m;
2. Ry(NH3"OH),,
14. AHHOHUTBI UMEIOT HOHOOOMEHHBIE TPYIIIIHI
1. Ry(NH3"OH)p,
2. Rn(SO3H)m

Tlpumepnvie 3a0auu 05 npaKMuyecKux 3aHAMuUIL.
1. CoctaBuTh 3JE€KTPOJHBINA OanaHC JUIsl CUCTEMBI C JBYMs 3JIEKTPOXMMUYECKM AKTUBHBIMHU KaTHOHAMHU U
ANEKTPOXUMUYECKU HEAKTUBHBIM aHHOHOM.
2. IlpousBecTH pacyeT M3MEHEHMsS KHMCIOTHOCTH M ILIEJIOYHOCTH B KATOJHOM M aHOJHOM IPOCTPAHCTBAX
nuapparMeHHOTO AJIEKTPOJIM3Epa ¢ 3JIEKTPOJIMTOM Ha OCHOBE pacTBopa cyib(para Meau. TOK Ha AJIEKTposIn3ep
— 5 A, Bpems snekTposuza — 1 gac, uyucio nepeHoca MoHOB Meau — 0,36, 00beMbl KaTOJHOTO U aHOAHOTO
npoctpancts — 0,2 auTpa.
3. Paccunrats 3Hauenne Eh s cucremsr Fe?*/Fe® npu cootHomennn nx konuentpaumii 2:1 u pH, paBHom 3.
4. Paccuntatrh pacnpe/iesieHne ToKa B IOPUCTOM YIJIErpa@UTOBOM 3JIEKTPOJIE IPU OCAKIEHUU MENIU U3 KUCIIOTO
pactBopa cynbdara menu konueHtpauuei 0,1 monw/n. Karomnas mimotHocts TOka 10 MA/cM?, HauanbHas
nopuctocth karona — 0,9, TIOTHOCTH TOKa OOMeEHa - 1-10'3A/CM2, gucio mepeHoca monoB meam — 0,1
ITpoBomumocTh MaTepuana quadparmsl 0,2 Om'em™. Y aenpnas MIOBEPXHOCTH AiekTpona 100 em?/em’. IIponecc
— CTallMOHAPHBIM.
5. Ha ocHOBaHuM ycnoBui 3a1a4u 4 paccUUTaTh KOJUYECTBO OCAXICHHOTO METAJUIA B Pa3HBIX 30HAX JIEKTPOJA
Y U3MEHEHUE ero MOPUCTOCTH Yepe3 2 yaca Mocje Havaia Mmpolecca.

11.2. TumoBbIe BOMPOCHI 1JIsl IPOMEKYTOUYHOM aTTecTallMu IK3aMeHa B 1 cemecTpe
. Knaccugukanus npumeceii.
. [ToBeaenue nprumecei BOJIbI O BO3JIEUCTBUEM JIEKTPUUECKOTO TOJIS.
. OCHOBHBIE TPOLIECCHI, MPOTEKAIOIINE B 00BEME AIIEKTPOJIUTA MPH pa3zielIeHUN BEIIECTB.
. BozneiicTBre 0JHOPOIHBIX M HEOAHOPOIHBIX 3JIEKTPUUECKUX MOJIeH Ha AUCTIEPCHBIE CUCTEMBI.
. IIpyunHBl BO3HUKHOBEHHS NHAYLUPOBAHHOTO IUIIOJIBHOIO MOMEHTA KOJIJIOUTHOW YaCTHILIBI.
. [Monspuzanmonnast koarymsmus. Kputnyeckas HanpsyKeHHOCTh AJIEKTPUUECKOTO MOJIS.
. Bnusaue npoayktoB snekTponnza Ha n3MeHenne pH u Eh o6pabaTeiBaeMbIx pacTBOpPOB.
. Pacyer n3MeHeHus KOHUEHTPALUHU 3JIEKTPOIUTOB B MEXKDIIEKTPOTHOM IIPOCTPAHCTBE.
9. Bnusnue nuadparmMpl Ha KOHIIGHTPALMOHHBIE U3MEHEHHS B KATOJJHOM M aHOJJHOM IPOCTPAHCTBAX.
10. 3aBUCUMOCTb YHCEII IEPEHOCA OT KOHUEHTPALMH JICKTPOJIUTA.
11. Pacuer uzmenenus Eh npu pacTBopeHnH jkeI€3HBIX aHOIOB.
12. O6mue cBOMCTBA M XapaKTEPUCTUKH auadparm.
13. 3aBuCUMOCTD (PMIBTPALIMOHHOTO MTOTOKA OT CBOWCTB uadparmMbl U BHEIIHUX (PaKTOPOB.

0NN kWb~



14. Pacuet nuddy3noHHOTO TOTOKA Yepe3 nuadparmy.

15. Kunernka KoMOMHMPOBAHHOTO MIEPEHOCA BEIIECTBA Yepe3 Auadparmy.

16. KoH1ieHTpanoHHbBIE TPAIMEHTHI B TOPUCTOH quadparMe mpH pa3audHbIX CKOPOCTIX ¢ y3un, MUTpaAITIn
U QUIBTpAIUH.

17. ®u3uKo-xuMU4YeCcKre 3aKOHOMEPHOCTHU KOAry SN KOJUTOUTHBIX IPUMECEH BOJIBI.

18. BnusiHrie CBOMCTB pacTBOpa HAa GOPMUPOBAHUE TBOWHOTO SJEKTPHUUECKOTO CIIOS KOJIJIOUTHOW YaCTHIIBI.

19. IlpuynHBI BOBHUKHOBEHUS JIEKTPOKUHETHYECKOTO MOTEHI[MaIa KOJUIOMIHBIX YaCTHII.

20. OCHOBBI TEOPUH YCTOHYNBOCTH KOJUIOUIHBIX CUCTEM.

21. CriocoObl yMEHbIIEHUS 3JIEKTPOKMHETUYECKOTO MOTEHIHAIA.

22. CyuHoCTh Ipolecca 31eKTPOKOaryJsiiiu.

23. Teopun KHHETUKH KOATYJISLIHH.

24. Arperanuys 4acTHUIl TpUMECEH 3a CYET MPOAYKTOB JIEKTPOIU3a.

25. IloBenenue TBepAoi (ha3bl B 00bEME pacTBOpA MPH AIEKTPOOOpadOTKE.

26. OCHOBHBIE I'PYIIIbI JTEKTPOXUMHUYECKUX METOI0B 00pabOTKH.

27. MeToibl TIpeBpaILICHUS.

28. Metoapl pa3ieneHuH.

29. KoMOMHHUPOBAaHHBIE METO/IBI.

30. OcHOBHBIE BH/JIbI 3JIEKTPOJIUTHUECKUX IPPEKTOB, BOSHUKAIOMIUX B JIEKTPOXUMUYECKUX PEAKTOpax.

31. TexHonmorn4eckre U KOHCTPYKTUBHBIE PA3HOBUIHOCTH 3JIEKTPOPEAKTOPOB.

32. CymHocTh npouecca 3JIeKTPOKOATyJISALHH.

33. OCHOBHBIE ITyTH OCYILLECTBIECHUS AEKTPOKOATyJIALIUH.

34. IlonspuzanuoHHas KOarysuus.

35. DnekTpoXxuMHUYeCcKas KoaryJsius.

36. DnekTponuTHYECKas KOaryJsius.

37. I'mapoarHaMuyeckasi KoaryJsius.

38. KoHueHTpanyoHHas KoaryJsius.

39. YCcTpoHCTBO AIEKTPOpPEaKTOpa ¢ ra3oBbIM ciioeM. CTPYKEUHBIN AJIEKTPOKOATYIISTOP.

40. BapuaHTbI CTpYXEUHBIX JIEKTPOKOATYJIATOPOB C MPEABAPUTENBHBIM U3MeHeHneM pH cpenbl.

41. Crioco6s! anexkrpokoppextupoBanus pH u Eh.

42. OCHOBHBIE 3aKOHOMEPHOCTHU IIPOLIECCOB MEKTPOKPUCTAIUIM3ALINH.

43. OcoOGeHHOCTH IEKTPOKPUCTAIN3ALIUN METAJIIIOB HAa IOPUCTBIX JIEKTPOIax.

44. OcHoOBHblE MPHUHLHUIBI pacyeTa pacHpenencHus (apageeBCKOro mnpoiecca MO0 TONIMHE MTOPUCTOrO
3JEKTpoAa.

45. OCHOBHBIE IPUHIUIIBI pacueTa KOHIIEHTPAILMOHHBIX U3MEHEHUH B IIOPUCTOM 3JIEKTPOJE.

46. Yuet BiustHUS (papaieeBCKOTO COMPOTUBIEHUS, TPOBOIUMOCTH DJIEKTPOJIMNTA U TBEPAOU (ha3bl HA TIpoliece
INEKTPOKPUCTAIUIM3ALMY HAa IOPUCTOM IIEKTPOJIE.

47.Yyer MuWrpalud, KOHBEKIMM U Ju(Py3ud KOMIIOHEHTOB JJEKTPOJIUTa TMpPU  ONpeAeSICHUU
KOHIIEHTPALMOHHBIX IPAJUEHTOB B IOPUCTOM JJIEKTPOAE.

48. OCHOBHBIE METO/IbI Pa3/IeJICHHS BEILIECTB.

49. DnexTpodroTanus.

50. CymHoCTh METOAA JICKTPOANATN3A.

51. Pacuer BpIX0/1a IO TOKY JUIsl 3JIEKTPOANAIN3ATOPOB.

52. JlomycThMble KOHIIEHTpPAllMU COJIEM IKECTKOCTHM B  DJJIEKTPOJIUTE, MPEMATCTBYIOIIME IPOIECCY
INEKTPOANATIN3A.

53. Pa3nnuHbIe CXeMBI pacpeeieHusl IOTOKOB )KUJIKOCTH B 3JIEKTPOANAIIN3ATOPAX.

54. Ilpumenenue suietTpodopesa Uit OTJEIEHUS IpMeceil KOJUIOMIHOM CTeTeH! TUCIIEPCHOCTH.

55. Tlpotecchl, NPOUCXOASIINE MTPH ATEKTPODIOTOKOATYIISIIIH.

56. O6paboTKa BOJHBIX CUCTEM KOMIIJIEKCOM 3JICKTPUYECKUX BO3JICHCTBUM.

57. PacnpeneneHue KOHLEHTpAMM KOJUIOMAHBIX YacTUIl B MEXD3JIEKTPOAHOM OOBEME IMPHU HCIOIb30BAaHUU
METOJ1a “3JIEKTPOOCaKIECHUE .



YTBEPXAIO:

Hupexrop unctutyra MOXTuM

Mairyaesuu JK.B.

“©o7 202 r.

JIucr akryasm3anuu padoyeil mporpaMMbl TUCHHILIHHBI
Bb1.B.O/1.6 «9Kx0J0rus YJIeKTPOXUMHUYECKUX NPOU3BOICTB

HHACKC 110 yqe6H0My IJ1aHy, HaUMCHOBAHUE

IJ1s IOATOTOBKU MAarucTpoB
Hanpasnenne: 18.04.01 XumMudeckasi TeXHOJIOTUS

HaHpaBHeHHOCTBI 3JIGKTDOXI/IMI/I‘-ICCKI/I6 IPOHCCChI U ITPOU3BOJACTBA

dopma 00yueHUsI ouHast

l'on Hawama noaroroBku: 2021

Kypc 1

Cemectp 1

a) B pabouyro nporpamMmmy He BHOcATCS u3MeHeHus. [IporpamMmma aktyanusupoBana s 20 1. Havana
MOJITOTOBKH.

0) B paGouyro mporpammy BHOCSITCS CIEAYIONTUE U3MEHEHUs (yKa3aTh Ha KaKou roj Havasa
TTOJITOTOBKH):

Pa3pa6otuuk (u): _'yapko FO.JI., 1.1.H., npodeccop

(®UO, yueHast cTereHb, yYECHOE 3BaHKE)

« » 202 r.
Pabouast mporpamMma nepecMoTpeHa u ofo0peHa Ha 3acenanuu kagenpsl TOIInXOB

npotokon N2 oT«  » 202 1.

3aBenytrouuii kadeapoit Usamkua E.I".

JIner akTyanu3auum NPUHSAT HA XpaHeHHUe:

3aBeyronuii Beimyckatomei kapeapon TOIImXOB HBamkua EI. .« » 202 r.

Metoanueckuii otnenn YMYVY: «_ »
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