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1. IIEJIX U 3AJTIAYU OCBOEHMU A JUCHUITJIMHBI

1.1. Heabio ocBOeHHMS AUCHUILIHHBI SIBJSIOTCH: (QopMHpOBaHME 3HAHMI 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€3BPEKUBAHUS TEXHOJOTHISCKUX PACTBOPOB U IPOMBIBHBIX BOJT;
- O03HAKOMJICHHE C METOJaMU pereHepalui OTPA0OTAHHBIX TEXHOJOTHYECKHX PacTBOPOB
raJIbBAHHYECKOTO MPOU3BOJICTBA;
- 03HAaKOMJICHHE C METOJ]JaMH pereHepaIiyl MPOMCTOKOB;
- O3HAaKOMJICHHE C TEXHOJOTMYECKMMH MaTepuajaMH MW almaparaMd 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
Vyebnas nucuumimHa (moayib) OTJ.1_«Okoyorus 3aeKTPOXUMUYECKUX MPOU3BOJCTBY

BKJTIOYEHA B MEPEUCHb 005S3aTENbHBIX AUCUUIUIMH 0a30BOi 4acTH 00pa3oBaTeIbHON MPOTPaMMEBI IO
HanpasieHuto noaroroBku 18.04.01 Xwumuueckas TEXHOJIOIHs, IPOrpaMMbl MarucTpaTypsl
«TexHonoruu riayookoi nepepaboTKU MPUPOAHBIX IHEPTrOHOCUTENIEH». JIUCIUIIIINHA peaiu3yeTcs B

cootBercTBUU ¢ TpeboBanusmMu GI'OC, OI1 BO u VII, no nanHomy HampaBieHUIO MOATOTOBKH.
JucuunnuHa O6a3upyercs Ha TUCHUIUIMHAX MporpamMmbl OakajaBpuara, a TakXKe Ha
JUCUUIITIMHE «TexHONOruu TriayOOKOW mepepabOTKH MPHPOJHBIX JHEPrOHOCHTENeH», «IKOJIOTHS
He(TEXMMHUUYECKUX TPOU3BOJICTBY, U3ydaeMbIe B 3 ceMecTpe.
[TonydeHnHble 3HaHUST HEOOXOIUMBI I U3YYEHUS MPEIMETOB MO MPOPUITIO MOATOTOBKH,
«IIpepmumiomMHas npakTuka», «TexHoiormyeckas mnpakTukay, «HaydHo-mccienoBaTenbcKas
paboTay, MOArOTOBKA K MPOIIEAYPE 3AITUTHI U 3aIIUTA BHIMTYCKHON KBaTU(UKAITMOHHOW paOOTHI.

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

3.1. TIpomecc M3yveHUs TUCIUILTAHBI (MOJIyJIsI) HAmpaBieH Ha (DOPMHPOBAHKE IIICMEHTOB
CIIEAYIOMMX NMpodecCHoHaNBHBIX KomneTeHIni B cootBeTcTBUM ¢ OIl BO mo cnenmanbHOCTH
18.04.01 Xwumuueckass TEXHOJOTUS MPOrpaMMbl MarucTparypbl «TeXHOJOrHMH TIyOOKOU
nepepabOoTKU NPUPOAHBIX YSHEPTOHOCUTEIEH»:

[K-2 I'0TOB K BHEIPEHHUIO HAYYHO-HCCIIEOBATEIBCKUX U OMBITHO-KOHCTPYKTOPCKUX paboT, HOBOM
TEXHHUKH U N1€PEI0BOI TEXHOJIOTUH 1o nepepabomke Heghmu u 2asa




dopMupoBaHUE YKa3aHHBIX KOMITIETCHIIMA pa3MeIIeHo B Tadymiie 1.

Tabmuma 1 — @opMupoBaHUE KOMIIETCHITMIN TUCIIUTUINH

HaumenoBanue CemecTpbl (POPMUPOBAHHUSI TUCITUTUIIHEI
JUCIUTUTAH, POPMHUPYIOLIIX
KOMIIETEHIIMIO COBMECTHO 1 | 2 | 3 | 4

1IK-2

Hayunble 0CHOBBI IIPOLIECCOB MacCEIEPEHOCa
U pa3fenieHus B HepTeXuMHUU

TexHomornu riay0okoi nepepadoTKu
NPUPOAHBIX SHEPTOHOCUTENEH

TepMmonrHaMuKa 1 KHHETHUKA
He(PTEXMMUYECKUX IPOLIECCOB

SKCHepI/IMeHTaHBHHe MCTObI aHAINU3a

SKOJ'IOFI/DI SHGKTPOXI/IMI/I‘IGCKI/IX HpOI/ISBOI[CTB
DT

O3HaKOMUTEIbHAs IIpaKTHUKa

Hayuno-uccnenoBarenbckas pabora

[ToaroroBka K mporeaype 3auuThl U
3aIMTa BBITYCKHOM KBATH(PUKAITUOHHOM
paboThl




3.2. Hepeqenb MJIAHHPYEMBIX Pe3yabTaTOB oﬁyqennﬂ Mo ITMCHUIIJIMHE, COOTHECCHHBIX C INIAHUPYEMbIMHU PE3YyJbTaTAMHU 0CBOCHUSA

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 10 AUCHUILINHE

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, HOBOM TEXHUKU U
nepeIoBOil TEXHOJIOTUH 10 NepepaboTke HedTu U raza

[IK-2 ToroB K BHEOPEHHIO
HAYYHO-HCCIIEIOBATEIECKAX
U ONBITHO-KOHCTPYKTOPCKHUX
paboT, HOBOH TEXHHKH U
MEPeZOBO  TEXHOJIOTHH 1O
nepepabomre Heghmu u 2asa

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

UIIK-2.2.
Hcnonszyer
pa3paboTKu  HOBOM
TEXHUKH "
TEXHOJIOTUH no
nepepabomie Hegmu
u easa

Crocoben

3HaThb:
HayJHEIC
JTAHHOMY
HaIpaBJICHUIO,
HaIpaBJICHUS,
KOHICIIIUHY, NCTOYHUKHU
3HaHU, COBpeMeHHLIe
METOAbI
TEOPETUYECKOTO H
IKCIIEPUMEHTAILHOTO
HCCIIEIOBAHMS
MIPOIIECCOB
pereHepanuuy,
YTHIU3AIAH "
00e3BpeKUBAHUS
CTOKOB; CYIITHOCTB,
JIOCTOMHCTBA u
HEIOCTATKU METOO0B
perexnepanmu
PacTBOpOB,
PICHOJ'II)?)YCMLIX B
9KOJIOTH
3JEKTPOXUMHUYECKUX
MIPOU3BOJICTB.

OCHOBHEIC
IIKOJIBI  IIO

YMeTh:  HCIOIB30BAThH
METOABI HUCCIICIOBAHUS H
pa3paboTku JUTS
pereHepanyu  pacTBOPOB
U co3iaHue O0E30TXOIHBIX

u MaJIOOTXOAHBIX
TEXHOJIOTHYECKHUX
IPOLECCOB;
MPOTHO3UPOBATH
TEHJICHLIUH pasBUTHS
IPOLECCOB; BUJIETh
BO3MOXHOCTH
NPHII0KCHUS
CIICLIHANbHBIX 3HAHUH
JUCLMIUIMHBL B psne
TIPYTHX o0nacreii;
OIIepUPOBATH

TMOJTYYCHHBIMU 3HAHUSAMU
Ha ypOBHE, HEOOX0IUMOM
JUTS pereHust
MMPaKTUYECCKUX 3aJav IMpu
BBIIIOJIHCHUHN
npo¢eCCHOHATBHBIX

GyHKIUH.

Baagerb: MeTomaMu
ONpeIeIICHUs
ONTHMAILHBIX B
palMOHATIbHBIX
TEXHOJIOTHYECKHX
MPOIIECCOB; METOJAMU
OJIHOMEPHOH U
MHOTOMEPHOHI
ONTHMU3AIAN JIJIS
onpeeNeHus
ONTUMAJILHBIX YCJIOBHIMA
[IPOBEJICHUS

pereHepanyy pacTBOPOB.

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

Ha BOIIPOCHI




4. CTPYKTYPA U COAEPKAHUE JUCHUITIJIMHBI

4.1. PacnipeaesieHue TPYA0EMKOCTH JUCHUILIMHBI 110 BUJaM padoT 1Mo ceMecTpam

OO6mmast TpyI0EMKOCTh JUCIUIIIMHBI COCTaBIsACT 2 3ad. €. 72 4acoB, pacIpeiesieHUe 4acoB IO BHJIaM
paboT U ceMecTpaM IPEICTaBJICHO B TaOwHIle 3.

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

TpyaoémkocTs B yac
Buj yueoHoii pa6oTnl Bcero B 1.4. mo
wac. cemMecTpam
3 cem
@opMaT U3yYeHHUs! AU CHUTLIHHBI OYHas
OO01mast Tpy10éMKOCTb TUCLUIIIIMHBI 110 YIeOHOMY IUIaHY 72 72
1. KonrakTHas padora: 38 38
e AyauTopHasi paboTa, B TOM YHCJIE: 34 34
3aHATHUS JeKIMOHHOTrOo THMa (JI) 17 17
3aHsATUA cemuHapckoro tuma (I13-cemunapel, mpaxr.
3aHATHUS U JIP) ] ]
nabopaTtopHbie padoTs (JIP) 17 17
o BueayauTopHasi, B TOM YHCJIE 4 4
KypcoBass paborta (mpoekt) (KP/KII) (xoncynbranus,
3aIlNTa)
TEKYLUI KOHTPOJIb, KOHCYJIbTALIMU MO JUCLHUILUINHE
KOHTAaKTHasi paboTa Ha MPOMEKYTOYHOM KOHTpOJIE
(KPA) ) )
2. CamocroniTtesannasi padora (CPC) 34 34
pedepar/acce (MOATr0TOBKA)
pacuérHo-rpaduueckas padota (PI'P) (moaroroska) - -
KOHTpOJIbHAas paboTa - -
kypcoBas pabota/mpoexT (KP/KII) (moaroroska) - -
CaMOCTOSITENIbHOE U3yuYeHHE pa3/esioB, CaMONOATOTOBKA
(mpopaboTka W MOBTOpPEHHE JIEKIIMOHHOIO MaTepuana u
MaTepuana y4eOHHKOB U Y4eOHBIX MOCOOWH, MOATOTOBKA 34 34
K  Ja0OpaTOpHBIM W  TPAKTUYSCKHM  3aHITHSM,
KOJIJIOKBHYM H T.JI.),
B T.4. IOATOTOBKA K 3a4€Ty
[ToaroroBka k 3a4eTy (KOHTPOJIb) - -




4.2. Coaepxxanue TUCHMILIMHBI, CTPYKTYPHPOBaHHOE 110 TeMaM

Tabnuna 4 — Coxep:kanue JUCHHUILTAHBL, CTPYKTYPUPOBAHHOE 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 cTya o0pa3oBaTeb
HHAMKATOPbI uuun 6 " qacax)
paoor 3aHs eHTO HBIX
OCTHIKEHH bI .
. B TEXHOJIOrMi
KOMIIEeTeHI 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 2,0
1 DJICKTPOIIUTOB Ha OKPYKAIOIIYIO CPEIy
Tema 2. Ounenka skonorudyeckoil omacHoctu | 0,5 - 1,0 2,0
JJIEKTPOXUMHUYECKUX ITPOU3BOJICTB
CamocrosiTesibHasi padora mo ocBoenuio 1 4,0
pasiena:
Hroro no 1 pasmeny 15 - 2,0 4.0
IK- 2 Pa3gen 2 OCHOBBI PallMOHATBHOTO BOAOIIOTPEOICHUS [ToaroroBka k nexuusM [6.1.5], [6.1.6], | IIpe3enrtanus KoHncnekr nexmnuit
Egi’;; Tema 1. TpeGoBammst k kadectBy Boael u | 0,5 - 1,0 [6.1.7], [6.1.8]
i Ka4eCTBY MMPOMBIBKH
Tema 2.Xapakrepuctika cuctem mpombeiBky, | 0,5 - 1,0 5,0
KayecTBO TMPOMBIBKH, pPacXoJ BOIBI Ha
MIPOMBIBKH
Tema 3. YaenbHble HOpMBEI pacxoma Boxel Ha | 0,5 - 2,0
MIPOMBIBKY ITOCIIE OTACIBHBIX OEpPaIlHii
CaMocTosiTeIbHasl padoTa MO0 OCBOEHHIO 2 8,0
pasiena:
Hroro no 2 pasueny 15 - 1,0 8,0
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 2,0 [Toxaroroska k nexuusm [6.1.9], Koncnexr nekiuii
WIIK-2.2 TEXHOJOTHYECKAX TPOLIECCOB [6.1.10], [6.1.11], [6.1.12] Hpesenranus
Tema 2. CocrtaB 1 006EM cTOYHBIX Box OT uexa | 0,5 - - 2,0
(yuactka)




Buael yueoHoii padorsl (4ac)

TLaaumpyeneie Kontakrnas padora | Cam HaumenoBanu
(KOHTpOJMpYeE p e
Mble€) ocro HCIIOIE3YEME HaumeHnoBaHme
pe3yabTaThl ATea X aKTl/IBIZ,I)lX " pa3padoTaHHOTO
OCBoCHIIL: oA HaumeHnoBanue pasienos, TeM Jlabop flpa | Po22 Bug CPC HMHTEPaKTHBH JJICKTPOHHOTO
YK; OIIK; [IK pasit i aTopH kri | pado A I:’IX Kypca
" Jex eck Ta (Tpy10eMKOCTh B
bl cT o0pa3oBareJib
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 pa3uery 1,0 - 0,5 4.0
TIK- 2 Pa3nen 4. ba3oBble U MPUHITUIIHAIBHBIE CXEMbBI OYMCTKH MPOMBIBHBIX U cTOUHBIX | [TonroroBka k jexiusim [6.1.5], [6.1.6], MeseHTamms Koncnekr nekmuin
WIK-2.1 BOII [6.1.7], [6.1.8] P H
HIIK-2.2 Tema 1. PeareHTHBIN METOL 2,0 - 15 1,0
Tema 2. DIEKTPOKOATYIAIIUOHHBIH METO 0,5 - 0,5 1,0
Tema 3. 'anpBaHOKOATYJISIIIMOHHBIA METOJ 1,0 - 0,5 1,0
Tema 4. MoHOOOMEHHAs! OYUCTKA 1,0 - 1,0 1,0
Tema 5. Meto a5ieKTpodIIoTaIiuu 0,5 - 0,5 1,0
Tema 6. MeTo 2ieKTpoaHann3a 0,5 - 15 1,0
Tema 7. Merox oOparHoro ocmoca u | 0,5 - 0,5 2,0
yIbTpadUIbTPALUT
Tema 8. Meto aiieKTposin3a 1,0 - 15 2,0
Tema 9. CopOUMOHHBIN METOA 1,0 - 1,0 2,0
Tema 10. MeTo )KHIKOCTHOM SKCTPAKIUH 0,5 - 0,5 2,0
Tema 11. Meton mo3upoBanHoro BeimapuBanus | 0,5 - 0,5 2,0
CamocrositesibHasi padora no ocsoennio 4 16,0
pa3nena:
Hroro no 4 pasueny 9,0 - 9,5 16,0
TIK- 2 Pa3nen 5. Perenepanus oTpabOTaHHBIX 3JIEKTPOIUTOB [Toxaroroska k nexuusm [6.1.1], [6.1.2], [Ipe3enTanus KoHcnekT nexnui
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 - 2,0 1,0
U 3JICKTPOJIUTOB
CamocrosiTeJibHasi padoTa Mo OCBOEHHMIO 5 1,0
pa3nena:
HTroro no 5 pazgeny 2,5 - 2,0 3,0
IK- 2 Paznmern 6. IMoaroroBka k nexmwmsm [6.1.5], [6.1.6], | TIpesenTarust Koncrnekr nexmuit




Buael yueoHoii padorsl (4ac)

Tlranupyembie HaunmeHoBanun
(KOHTpoOHpYe KonTtakTHas pa6ora Cam !
Mble€) ocro HaumeHnoBaHme
are HUCMOJIb3YyEMbI
pe3yabTaThl pa3paboTaHHOrO
. 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
" Jex 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 MJIAMOB 0,5 - 1,0 [6.1.7], [6.1.8]
UIIK-2.2
CamocrosiTesibHasi padora 1mo OCBOEHHMIO 6
pa3nena:
Hroro no 6 pasnery 0,5 - 1,0
TIK- 2 Pasnen 7
UIIK-2.1 Tema 1.Bropmunoe wucnonp3oBanue crounsix | 0,5 - 2,0 2,0
WIIK-2.2 BOJI IPOM3BOJICTBA AKKYMYJILITOPHBIX OaTapeit
CamocrosiTesibHasi padora mo OCBOEHMIO 6
pa3neia:
Hroro mo 7 pa3uery 0,5 2,0 2,0
Hanucanue u 3amura pedepara -
HToro mo aMcuMmiInHe 17,0 17,0 | 34,0




5. TEKYIIAW KOHTPOJIb YCIEBAEMOCTHU U TIPOMEXYTOYHASI ATTECTAIIMS ITO
NTOI'AM OCBOEHMUS JTUCIHUIIJIMHbI
Jis ocymiecTBIeHHUsT TEKYIIETO KOHTPOJIA 3HAHMHM OOydaromuxcst chopMyIHpOBAHBI TEOPETHUYECKHUE
BOIIPOCHI 10 TEMaM MPAKTHYECKUX PadoT.

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

Vka3aHHBI KOMILICKT OIICHOYHBIX CPCIACTB ABJISCTCA HEOTHEMJIEMOM YacTbIO (1)0H,I[a OLICHOYHBIX
CpCACTB U XPAHUTCA Ha Ka(bez[pe «Texnomorus SJICKTPOXUMUYCCKUX IMPOU3BOACTB U XUMHU OPraHUYCCKUX
BCIICCTB».

Onucanne mnokazarenei M KPUTEPUEB KOHTPOJIS YCIEBAEMOCTH, ONMUCAHHWE IIKal OICHUBAHUS MpPH
TEKYIIeM KOHTPOJIC U OIICHKA BBITOJIHCHHUS J1a00paTOPHBIX PabOT MPUBEACHO B TAOIHIIE 5.

Tabnuna 5 — Onucanue nmokaszaTesiei U KpUTepUEeB KOHTPOJIS YCIIEBAEMOCTH, OMTMCAHUE IIIKAJI OLIEHUBAHUS TIPU
TCKYLIEM KOHTPOJIC U OICHKA BBIITOJHCHHA IIPAKTHYCCKUX pa60T

HIkana Bomnpocs! qis
3aver
OlleHUBAHUS NPaKTHYEeCKUX padoT
40<R<=50 OTtnuyHO 3a4er
30<R<=40 Xopouio
20<R<=30 VY 10BI€TBOPUTENBHO
0<R<=20 HeynosnersopurensHo He 3auer

[Ipy mpOMEXKYTOUHOM KOHTPOJIE YCIEBAEMOCTb CTYAEHTOB OLIEHHMBAeTCS IO 4eThlpexOaibHOMN
CHCTEME «OTIMYHOY, «XOPOILIO», YAOBIETBOPUTEIBHOY, «HEYIAOBIETBOPUTEIBHO.



Tabnuna 6 — Kputepuu orieHuBaHus pe3yapTara 00y4eHHs M0 JUCHUIUIMHE U IIKajla OLCHUBAHUS

Kpurtepnn oneHnBanus pe3y1bTaToOB 00y4eHH

Kox i HAHMEHOBaHHe OreHka OrneHka OreHka OreHka
Kol M HaHMeHOBaHHe WHMKATOPA «HEY/I0BJIETBOPUTEJIbHOY «YAOBJIETBOPUTEIBHOY / «xopomoy / «OTJIMYHOY /
T — NOCTHKEHHS / «He 3a4TEeHO» «3aYTEHO» «3a4TEHO» «3aYTEHO
KOMITCHIHH 0—5?% 5 60-704% 5 75-259% § 90—190% §
OT max peHTUHTOBOU OT max peHTHHTOBON OT max peHTUHTOBON OT max perTUHTOBON
OLICHKH KOHTPOJISI OLICHKH KOHTPOJISI OLICHKH KOHTPOJIsS OLICHKH KOHTPOJIsS
I[IK-2 ToroB k Baeapenuto | UTIK-2.1.  Cmnocoben | He 3HAET ocHOBHBIC | IIMOXO 3HaeT OCHOBHBIC | 3HACT OCHOBHBIC Hay4yHble | UeTko 3HaeT OCHOBHEIC
HAYYHO-KMCCIICJIOBATEIILCKAX W | BHEAPATh PE3YNbTAThl | HAYYHBIC IIKOJIBI IO JAHHOMY | Hay4YHbBIE LIKOJIBI 10 | IIKOJBI o JAHHOMY | Hay4YHBIC LIKOJIBI o
OTIBITHO-KOHCTPYKTOPCKHX HAYYHO- HATPABJICHUIO, HATIPABICHHS, | JaHHOMY HATIPABJICHUIO, | HATIPABJICHUIO, JTAHHOMY HATIPABJICHUIO,
pa60T, HOBOﬁ TCXHUKHU U | UCCIICOAOBATCIILCKUEC " | KOHICIIMH, NCTOYHUKHU HaHpaBHeHI/IH, KOHICIIINUH, HaHpaBHeHI/IH, KOHICIIHMH, HaHpaBJ’IeHI/Iﬂ, KOHICIIIHNH,
Hepe}lOBOﬁ TCXHOJIOTUU no | OIIBITHO- 3HaHU, COBpeMeHHI)Ie NCTOYHHUKU 3HaHUs, NCTOYHHUKU 3HaHUA, HUCTOYHHUKHU 3HaHMUA,
nepepabomke Hegpmu u 2asa KOHCTPYKTOPCKHE METOJBI  TEOPETHYECKOTO M | COBPEMEHHbBIC METOJ[bl | COBPEMCHHEBIC METOJBI | COBPEMECHHBIC METO/IBI
paboTsI IKCIEPUMEHTAILHOTO TEOPETHYECKOTO U | TEOPETUYECKOTO U | TEOPETUYECKOTO u
WIIK-2.2. Vcnonk3yer | UCClIeA0BaHUS MPOLIECCOB | IKCIIEPUMEHTATIBHOTO IKCIIEPUMEHTAIBHOTO IKCIEPUMEHTAIILHOTO
pa3paboTku HOBOW | pereHepaluy, YTHIM3alUd U | UCCIICJOBAHUS  MPOIECCOB | MCCIACIOBAHKMS  MPOLIECCOB | UCCICAOBAHUS  MPOLECCOB
TEXHUKH U TEXHOJOTHHU | 00E3BPEIKUBAHUSI CTOKOB; | pereHepaiy, YTHIM3AlHH | PereHepalu, YTHIN3AUA U | PereHepaluy, T3l
no nepepabomke | CyIHOCTb, TOCTOMHCTBA U | U O0OE3BPEIKUBAHUSI CTOKOB; | OOC3BPEKUBAHUS  CTOKOB; | M 00E3BPEIKMBAHUS CTOKOB;
Heghmu u 2aza HEOCTATKH METOJIOB | CYIIHOCTh, JAOCTOMHCTBA W | CYHIHOCTb, JOCTOMHCTBA U | CYIIHOCTb, JOCTOMHCTBA U
pereHepanuu pacTBOpPOB, | HEMOCTATKU METONOB | HENOCTATKU METOAOB | HEAOCTATKHU METO/I0B
UCTIONIB3YEMBIX B 3KOJOTU | PErEHEpalldd  PacTBOPOB, | pereHepaIiu pacTBOPOB, | PErCHEPALMd  PACTBOPOB,
BHCKTpOXI/IMI/I‘-IeCKI/IX I/ICHOJ’H)?;yeMI)IX B DJKOJIOTH I/ICHOJ’H)?;yeMI)IX B DOKOJIOTH I/ICHOHL3yeMLIX B DOKOJIOTHU
HpOPI?:BOI[CTB. 3HeKTpOXI/IMI/I‘-IeCKI/IX 3HeKTpOXI/IMI/I‘-IeCKI/IX 3J'IeKTpOXI/IMI/I‘IeCKI/IX
He ymeer wucmonn30BatTh | MPOHM3BOICTB. MIPOU3BOJICTB. TPOHM3BO/ICTB.
Meronsl  ucciuenoBaHnus u | [lmoxo ymeer | Ymeer UCIONb30BaTh | UeTKO yMeeT HCIOJIbh30BaTh
pa3paboTKy Ui pereHepanuu | UCIOIb30BaTh METOIbLl | METOABl MCCIEIOBAHMS M | METOABI MCCIENOBAHHUI U
pacTBOpoB u CO3[JaHHE | UCCIIEIOBAHUS u | pa3paboTKu Ui | pa3paboTKu it
06€30TXOIHBIX U | pa3paboTKu JUISL | pereHepaldyd pacTBOPOB M | pereHepali PacTBOPOB H
MaJIOOTXOIHBIX pereHepalu pacTBOPOB U | CO3MaHME O€30TXOAHBIX U | CO3AaHHe OE30TXOMHBIX U
TEXHOJIOTHYECKHUX co3aHue O€30TXONHBIX M | MAJIOOTXOMHBIX MAaJIOOTXOIHBIX
HpOHeCCOB; HpOFHOSI/IpOBaTB MaJIOOTXOAHBIX TEXHOJIOTUYCCKUX TCXHOJIOTHUYCCKUX
TCHACHIINU paSBI/ITI/Iﬂ TEXHOJIOTHYCCKUX HpOHeCCOB; HpOHeCCOB;
MPOIIECCOB; BHICTH | IPOIIECCOB; MIPOTHO3UPOBATh TECHACHIIMK | IPOTHO3UPOBATH
BO3MOXHOCTHU HpI/IJ'IO)KeHI/Iﬂ HpOFHOSHpOBaTB paBBI/ITI/IS{ HpOHeCCOB; TCHACHIINN paSBI/ITI/IH
CIIeIIHaJIbHbBIX 3HaHI/II\/’I TEHACHIINU pa3BI/ITI/IH BUCTH BO3MOXHOCTH l'[pOHeCCOB; BUJICTH
JUCHUIUINHBI B p;me )IpyTI/IX npoueccma; BUIOCTH l'IpI/IJ'lO)KeHI/IH CIICIIUAJIBbHBIX BO3MOXHOCTHU l'IpI/IJ'IO)KeHI/IH
obuacreit; OIEePHUPOBATh | BOBMOXKHOCTH TPWIOKEHUS | 3HAHUH JUCHUILTHHEI B PSIE | CIICIUATBHBIX 3HAaHUI
MONYYCHHBIMU 3HAHUSMH Ha | CIICIHATBHBIX 3HaHUH | Opyrux oOnacTei; | AMCUIUILTUHBI B PSAE OPYTUX
YpOBHE, HEOOXOJMMOM JUIS | AMCIIUTUTUHEI B psAne | omepHpoBaTh MOIYYCHHBIMH | O0OJacTel; OIIepPUPOBATH
peleHus MPaKTUYECKUX | JPYTUX obnacrel; | 3HaHUSMH Ha YPOBHE, | MONyYCHHBIMH  3HAHUSIMH
3aJjad  TpPU  BBINOJIHCHHUU | ONCPUPOBATH HEOOXOIUMOM JUIsl PELICHUSL | HA YPOBHE, HEOOXOIUMOM
npo¢heCCHOHATBHBIX MOJNYYCHHBIMUA  3HAHUSMH | IPAKTUYCCKUX 3adad MpU | Ui peleHus
(HDyHKIHH. Ha YypOBHE, HEOOXOAMMOM | BBITOJHCHUU MPAaKTHYECKUX 3a1ad  IPH
He Bnameer Meromamu ISt pemeHust | TPOQeCCHOHATBHBIX BBINIOJTHEHU U
OMPEICIICHUS ONTUMAIBHBIX M | IPAKTHUECKUX 3amad Opd | QYHKIHIL. poheCCHOHATBHBIX




paIroHaIbHBIX
TEXHOJIOTUIECKHX MPOIECCOB;
METOJlaMU OJTHOMEPHOU U
MHOTOMEPHOH ONITUMH3AIHN
JUTS OTIPEIICIICHIUS
ONTUMAJIIBHBIX YCJIOBHIA
MIPOBEJICHUS pereHepanun
PacTBOpPOB.

BBITTOJTHEHUH
npodeccrnoHaTbLHBIX
GyHKIUH.

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

Bnageer meromamu
OTIPEICTICHUS ONITUMATBHBIX
U palMoOHaIbHbIX
TEXHOJIOTHYECKHX
MPOLIECCOB; METOJAAMH
OJTHOMEpPHOIl 1 MHOTOMEpHOM
ONTUMU3ALNU AT
OIpeieNeHUs] ONTUMANbHBIX
YCIIOBU NPOBENEHUS
pereHeparyy pacTBOPOB.

(byHKIIHH.

YeTko BiIageeT METOJAMHU
ONpEENICHUS] ONITUMAJIbHBIX
U palMOHAJIbHBIX
TEXHOJOTTUCCKUX
MPOLIECCOB; METOAAMHU
OJIHOMEPHOU U
MHOTOMEPHOI ONTUMU3AIIH
JUTSL OTIpEeIeNIeHUS
ONTUMAJIBHBIX YCIOBUIA
MIPOBEJICHUS pereHepaluu
PacTBOpOB.




Tabmuma 7 — Kputepuu olieHUBaHUS

Ounenka Kpurtepuu onenuBanus

OLIEHKY «OTJIMYHO» 3aclyKUBAaeT CTYJEHT, OCBOMBILUUN 3HAHMI,
YMEHUS, KOMIIETEHIIMM W TEOpeTHYEeCKHid Marepuan 0e3 mpoOenos;
BBINOJIHUBUIMKA BCE 3a/laHus, NPEIyCMOTPEHHbIE YYEOHBIM IIJJAHOM Ha

Bricokuii ypoBeHb
«5»

(oTmmumo) BBICOKOM Ka4eCTBEHHOM YPOBHE; MPaKTUYECKUE HABBIKH

po(ecCHOHATLHOTO MPUMEHEHHS OCBOSHHBIX 3HAHHI C(HOPMHUPOBAHHBI.
CpenHuii ypoBeHb OLICHKY «XOPOILIO» 3aCIyUBAET CTYJEHT, IPAKTUYECKH MTOJTHOCTHIO
@y OCBOMBILIHMIA  3HAaHUS, YMEHMS, KOMIETEHUHMHM M TEOPETUUYECKHUI
MaTepuai, y4deOHbIE 3aJlaHusi HE OLEHEHbl MAaKCHUMAaJIbHbIM YHCIIOM

(xopomuo) 0aioB, B OCHOBHOM C(hOPMHUPOBAI IPAKTUUECKHE HABBIKU.

[ToporoBelii ypoBeHb OLICHKY «Y/AOBJIETBOPHUTEIbHO» 3aCIyKUBAECT CTYACHT, YACTUYHO C
«3» npoOenaMyd  OCBOMBIIMK  3HAaHUA, YMEHHUSA, KOMIETEHIMH U

(ymoBieTBOpUTENBHO) | TEOPETHYECKHH MaTepual, MHOTME Y4eOHble 3aJaHus 10O He
BBIIIOJIHMII, JHOO OHH OLEHEHB YHCIOM OaJUIOB OIM3KHM K
MUHUMATBHOMY, HEKOTOPBIC TPAKTUYCCKHE HABBIKU HE CPOPMHUPOBAHBI.

MuHuMaITbHBIH OLICHKY «HEY/JAOBJIETBOPHUTEIbHO» 3aCIYy)KHBACT CTYICHT, HE

YPOBEHb «2) OCBOMBIIMW 3HAHUS, YMCHHS, KOMIICTCHIMM M TEOPETUUCCKHIA

(HeyIOBJIETBOPUTENb | MaTepual, yueOHbIC 3aaHus HE BBIMOIHMI, PAKTUYCCKUE HABBIKU HE
HO) c(OpPMHPOBAHBI.

6.YYEBHO-METOJNYECKOE OBECIIEYEHHUE JUCHUIIJIMHbBI

6.1. YueOHas auTepaTypa, ne4aTHble H3JaHUsI OUOIHOTEYHOT0 (POH/A, JIEKTPOHHbIE U3/1aHMA.

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,[[y.]'IL). I/I3I[aHI/IH, HaxoAdmuecss B 3JICKTPOHHOM HOCTYIIC
(BHGKTpOHHLIﬁ pecypc), YAOBJICTBOPAKOT 3TOMY Tpe60BaHI/IIO ABTOMAaTUYCCKHU. 3J'IeKTp0HHBII71 AOCTYII ITPUBCACH
B BUJEC CCBIIIOK ITOCJIC OOBIYHOT'0 ONUCAHUS HU3aaHus.

NC i/ | ABTOP(BI) 3armaBue N3narens- Hasnauenwue, Bun | Kon-Bo
CTBO, T'0J{ U3JaHuA, TPUP 9K3. B
U3IaHUS ouno-
JHOTEKE
6.1.1 | damackun b.b., DNEKTPOXUMHUS VY4eOHoe nmocobue
N CIIo.,:
[Terpuii O.A., (Yuebuuk amnst
Hupauna I'. A Hapatenscrso BY30B 1
p o «JIagny, 2015. C}l"IeL[I/I.aJ'ILHa}I
—-672¢
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», | M DJMEKTPOXUMHH




2008 UM.
A .E.®pymkuHa,
PAH
6.1.3 | [I.M.Kpyruskos, dusnueckas u M.: B.ILL, Yuebnoe 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 mocobue, peK-HO
Tpynosa N.I'., IIPOU3BOJICTB. VYyeHelii  coBer
Npamikun E.I". TennoBoii 6ananc HI'TY
MIPOU3BOJICTBEHHBIX
OMEIEHUN
6.1.5 | A.B.Torait Dkomorus M.:IOpaiir, YueOHoe 1
2012 rmocobue, peK-Ho:
M-Bo
oOpa3oBaHHS U
HayK1
6.1.6. | bakaes B.B, [IpousBoacTBEHHAS HITY, VYuebHoe 13
CmupnHoBa B.M., 0€30MaCHOCTb. H.Hosropoz, nocobue3
Tpynosa N.T"., TennoBoii 6ananc 2015
NBamkun E.I'. IIPOU3BOACTBEHHBIX
HOMENEHUI

6.2 CnipaBo4HO-OnO1uorpadguyeckas Jureparypa

No ABTOpP(BI) 3arnaBue H3paTenscTBO, IO Haznauenwme, Bun | Koi-Bo
n/n W3IAHAS U3J1aHus, 9K3. B
6ubnuot
eKe
6.2.1 | J.H. ScHunxwuii CoBpeMeHHbIe M.: GuHoM, 2011 VYuyebHoe 5
: po0JIeMbl HAYKH nocobues
6.2.2 | B.I. bopman dusuka, M.: HUSY MUDU, 2012 VYuyebHoe 2
TEXHOJIOTHS U nocobue2
IpUMEHEHHE
HaHOCHUCTEM U
HaHOMaTepHaJloB
6.2.3 | Porgyrun B.U. OU3NKO-XUMUS M.: u3n.lom VYyeOHoe 10
IIOBEPXHOCTHU «MHTennex», 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
JTUCIUILTHHE «DKOJOTHS JIEKTPOXUMUYECKUX MTPOU3BOJICTB» HaxosaTcs Ha kadeape « TOITuXOBy.
6.3.1. MeTtoauueckue peKOMEHJAIMK IO OpraHu3alui ayIMTOPHONU pabOThI MO AUCHHUIUIMHE «DKOJIOTHS
AIEKTPOXUMUUYECKUX MPOU3BOJCTBY.
6.3.2. Meroanueckre peKOMEHIAIMU 10 OPTaHU3AINK U TUIAHUPOBAHUIO CAMOCTOSTEIHHOU pabOoTHI IO
JTUCHUIIINHE «DKOJOTHUS AIEKTPOXUMUUECKUX TPOU3BOJICTBY.

7 AHO®OPMAIIMOHHOE OBECIIEYEHUE JUCHHUIIJINHBI

YueOHBI Tporecc MO AWCIHUIUIMHE O0ecredeH HEOOXOIUMBIM KOMIUICKTOM JIMIICH3UOHHOTO H
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-TEJEKOMMYHHKALIMOHHON 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 DJEKTPOHHO-OMONMOTEYHass cucreMa Znanium.com [DneKkTpoHHBIM pecypc]. - Pexum gocryna:
http://znanium.com/. — 3ari. ¢ skpaHa.

e OrtkphITOE 00pa3oBaHue [ DNEKTPOHHBIN pecypc]. - Pexxum goctyma: https://openedu.ru/. - 3arn ¢ skpana.

e Polpred.com. O630p CMMU. IMonHoTeKCTOBAs, MHOTOOTpacieBas 0a3a nanubix (bJ]) [DnekTponHbIi pecypc].
- Pexxum noctyna: http://polpred.com/. — 3arm. ¢ sxpana.

e baspl gaHHbIX Bceepoccuiickoro mHcTUTyTa HaydyHOM M TexHuYeckor wHpopmanmu (BUHUTU PAH) mo

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

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

7.2. IlepevyeHb MPOrpaMMHOT0 odecrniedeHHs1 1 HHPOPMAIMOHHBIX CIPABOYHBIX CHCTEM
Tabmuna 8 — IlepeyeHb 37€KTPOHHBIX OUOIMOTEUHBIX CUCTEM

Ne HaumenoBanue 95C Ccblika, 10 KOTOPO
ocymectsiasiercs aocryn k 9bC

1 KoHCYyIbTaHT CTY/ICHTA http://www.studentlibrary.ru/

2 Jlanpb 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 ObOecriedyeH A0CTyn (ydaJeHHBIH aocTym). JJaHHBIN nepeyeHb MOJIEKUT OOHOBIICHHUIO B
cootBercTBUM ¢ TpeboBanusMu PI'OC BO.

Tabmuma 9 — TlepeueHb coBpeMEHHBIX MPOGECCHOHANTBHBIX 0a3 JaHHBIX U MH()OPMAITHOHHBIX CIIPABOYHBIX
CUCTEM

HaumenoBanue npogeccuoHaIbLHON 0a3bl Hoctyn k pecypcey (yaajleHHbIH A0CTYII €

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 AJ15S1 UTHBAJIMAOB U JIUL C OB3

B Tabnune 10 ykazaH mepedeHb 00pa3oBaTENbHBIX PECYPCOB, UMEIOMIMX (OPMBI, aAalTUPOBAHHBIE K
OTPaHUYEHUSIM UX 3J0POBbs, & TAKXKE CBEACHMS O HAJIMYUU CHEIHAIbHBIX TEXHUYECKUX CPEACTB OOYy4YEHHS


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

KOJIJICKTUBHOTO W WHAMBUIYAJIBHOTO TOJb30BaHUsA. Ilpu 3amonHeHuH TaOIUIBI MOXKET OBITh HCIIOJNb30BaHA
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 Juisi HHBaIUA0B 1 juil ¢ OB3

CBe)]eHI/lﬂ 0 HAJIMYHHA CNICHHAIBHBIX TEXHUYCCKHUX
CpeacTe oﬁyqemm KOJJIEKTHBHOI'O H
HHAMBUIYAJBHOI'O MMOJIB30BAHUA

Ne Ilepeyens 00pa3oBaTeIbHBIX PeCypPCOB,
NPHUCHOCOOJICHHBIX VISl HCIIOJIb30BAHMSA
uHBaJduaaMu u guunamu ¢ OB3

1 OBC «KoHCYNbTaHT CTYIECHTa 03BY4YKa KHHT U yBEeJIMUeHHE mpUPTa

OBC «JIanb»

CIICLHAJIbHOE MOOHIIBHOE TIPUJTIOKEHNUE - CHHTE3aTOP

moMenIeHni kadempot

¥ TIOMEIIEHUH

2 peur, KOTOPBI BOCIIPOM3BOAWUT TEKCTHl KHHT M MEHIO
HaBUTAIIH
3 3BC «tOpaiiT» Bepcus AT cIab0BUIAINX
9. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHUE, HEOBXOJAUMOE J1JIsA
OCYHECTBJIEHUA OBPA3OBATEJIBHOI'O ITPOLECCA 110 JUCHUIIJIMHE
Ne HaumenoBanue ayauropuii u OCHaIIEHHOCTb ayAUTOPUI IlepedeHp MMLIEH3MOHHOTO

IporpaMMHOIO obecrieyeHus

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 wr)
MPOBEICHUSI sausTuii | 3. PabGouee mecto crysenTa - 12 ger. 2. Adobe Acrobat Reader X
naboparoproro u mpaktudeckoro | 4 IlepconanpHbie kommbioTepsl, Intel(R) | (Freeware);

THIIA, IPYIIOBBIX u | Core(TM) i3-3220 CPU @ 3.30 GHz | 3. Ms Office St 2013 (Ms Open
MHIMBHAYalbHbIX  KOHCYynbTauui, | 4,00 I'b O3V /HDD 500, B cocraBe | License N2 62381369) (13 wr);
TEKYILETO KOHTPOJISL M | JIOKaJbHOM BBIYMCIUTENBHOW ceTH, € | 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, BeimosiHeHus | 3.00 GHz 4,00 I'b O3V /HDD 1000, B | 6. Dr.Web (O6me  uHCTHT.
KYPCOBBIX pabort); 603155, | cocraBe JIOKaJIbHOW BBIYUCIHUTEILHOU | 110 anucka) (15 wr);
Hwmxeropozackast 00J1aCTh, I. | CeTH, C MOJKIIOYeHHEM K nHTepHeTy. (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 (6ecruiaTHas
HekomMMepueckast Bepcust Deductor);
10. VirtualBox (Free);

11. Cell-Design (Demo);

12. Manas OC 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 mur.);

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

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



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

NO HaumenoBanue ayauropuit u OCHAaIIEeHHOCTh ayAUTOPHIA Ilepeuenpb TUIIEH3MOHHOTO
© | nomeuieHuii Kadeapsl Y TOMEIIEHUI MIPOrPaMMHOT0 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 GMN9-DSLH-
Y WHAUBUIYAIBHBIX KOHCYNbTalM, | 5. MympTuMeauiineid npoektop Epson | G4U1-LW6H ot 11.05.23);
TEKYLIETO KOHTPOJIA u | ER; PacnpocTpaHsemoe 1o cBoGOIHO
MIPOMEKYTOUHOU arrecranun) | 6. Ilepconansueiii kommbioTep, Intel(R) | jmunenzum:
(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 wrT.)
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 samsTuii | 3. PabGouee Mecto cryseHTa - 24 yer. 2. Adobe Acrobat Reader X
naboparoproro u mpaktudeckoro | 1. IlepconansHbrii 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 kommbioTep, Intel(R) | 4. [1O mna morermumocrara PS-Pack
¥ XUMHUHU 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 Cilydae
MPOIYCKOB 3aHATUN 10 YBAKHUTEIBHBIM MIPUYMHAM HIIM BBIHYXJICHHOTO MEPEBOJIa 3aHATUI B JUCTAHIIMOHHYIO
bopmy.

Ha JICKOUAX, MPAKTUYCCKUX 3aHATUAX PCATU3YIOTCA HWHTCPAKTHUBHBIC TEXHOJIOTHH, NPUBETCTBYHOTCA
BOTIPOCHI U OOCYKIIEHHSI, UCTIOJIBb3YETCS JTMYHOCTHO-OPUEHTUPOBAHHBIH MOIXOJI, TEXHOJIOTHS Pa0OTHI B MAJTBIX
IpyIIax, 4YTo TO3BOJSET CTYJACHTaM MpPOSBUTH Ce0s, MOJYYUTh HABBIKM CAMOCTOSTEIHLHOTO HW3YYEHHS
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.

[TpomexyTouHas arTecTanus IPOBOJUTCS B JOPME 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 3MEKTPOXUMHUYECKUX Mpou3BOoJACTB. Jlabopatopusiii npakTukym // Hcaes B.B., Kospipun 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.HoBropon : [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'TY], 2017. — 112c¢.

3. Kosuna O.JI., Ucaes B.B., NBamkun E.I'.,, T'yabko 0. JI., Muxanenko M. I'., u np. «MonenupoBanue u
ONTUMU3AILNS STEKTPOXUMHUUECKUX MPOu3BOJACTB. YacTh 1. MUKpO- U MakpOKHHETHKAY», yaeOHOoe mocobue. H.
Hosropog, 2016 r.

10.5. MeToanueckne yKka3anus 1Mo caMOCTOSITEIbHOI padoTe 00yJaroumuxcs

CamocTrosaTenbHas 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/laHUI U APYrUX GOPM TEKYIIEro KOHTPOJI.

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

B nponecce camocTosTenbHONM pabOThl MPU M3YYEHUU AUCLUILUIMHBI CTYAEHTHI MOTYT paboTaTh Ha
KOMIIBIOTEPE B CIELUAIN3UPOBAHHBIX AyJUTOPUAX U1 CAMOCTOSTENIbHOM paboThl (yka3aHo B paszene 9). B
ayAUTOpUSAX MMEETCs JOCTYN uepe3 HH(POPMALMOHHO-TEIEKOMMYHUKAIMOHHYIO ceTh «/HTepHeT» K



ANEKTPOHHON MHPOPMAIMOHHO-00pa3oBarenbHoi cpene yauepcutera (QMOC) u 5eKTpoHHON OHOIHMOTEYHON

CcHh
KO

creme (OBC), rae B >MEKTPOHHOM BHJE pAcIoNIaraloTcsi y4eOHbIE W Yy4eOHO-METOJMUYECKUE MaTepHallbl,
TOpBIE MOT'YT OBITH HCIIOJIb30BaHBI JJISi CAMOCTOSITEILHON paOOThI IPU U3YYECHUH JAUCIUTLTIHBI.
Pa3sBepHyThIe MeTOOMYECKHE YKa3aHUS IO BCEM BUAAM pabOTHl CTyJEHTa HAXOIATCA Ha Kadeape

«TOIIuXOB.

3H

11. OHEHOYHBIE CPEACTBA AJIs1 KOHTPOJISI OCBOEHUSA JUCIHUIIIINHBI
Jns Tekymero KOHTPOJIsS 3HAHWM CTYJAEHTOB IO AWCIUIUIMHE IMPOBOAUTCS KOMILIEKCHAsl OLEeHKa
aHUM, BKITFOYArOmas

® TEOPETUYECKUU OIIPOC;
¢ OTBCTHI HAa IPAKTUYCCKUX 3aHATHAX,
® 3ayer.

11.1. TunoBsble BOoNPOCHI I NPAKTHYECKUX 3aHATHI

IIpumepnvie 6onpocwt 0151 NPAKMUYECKUX 3AHAMULL

O 001N DN B~ WK =

10

1.

12.

13
14
15
16
17
18

19.
20.

21

22.
23.
24.
25.
26.
27.
28.

. Knaccugukanus npumeceil 1 ux noBeeHue 0] BO3I€HCTBUEM 3JIEKTPUUECKOTO MOJIS.

. OCHOBHBIE TIPOIIECCHI, MPOTEKAIOIINE B 00BEME MIEKTPOIUTA TIPU pa3IeJICHIH BEIIECTB.

. Usmenenune pH u Eh o6pabaTeiBacMbIX pacTBOPOB.

. PacueT n3mMeHeHMsI KOHIIEHTPAIHH YJIEKTPOJIMTOB B nadparMeHHOM U Oe31uadparMeHHOM SIIEKTPOJIH3epe.

. BnusHue nuadparmsl Ha KOHIIEHTPALMOHHBIE U3MEHEHUS B KATOJJHOM M @HOJJHOM MPOCTPAHCTBAX.

. Pacuer nusmenenus Eh npu pacTBopeHuu xene3HbIX aHOIOB.

. O0u1ue cBoiicTBA M XapaKTEPUCTHKH TUapparm.

. 3aBUCUMOCTh (PMIIBTPAILIMIOHHOTO MOTOKA OT CBOMCTB JuadparMbl U BHEHIHUX (haKTOPOB.

. KoH1IeHTpanmoHHble TpaiueHThl B MOPUCTON AnadparmMe MpH pasinyHbIX CKOPOCTAX TUPPy3UH, MUTPALUU U

¢bunbTpanuy.
. OU3UKO-XUMUYECKHE 3aKOHOMEPHOCTH KOATYJISIIIMK KOJUIOMIHBIX IPUMECel BOJBI.

CtpoeHrE JBOWHOTO 3JEKTPUYECKOTO CJIOS KOJUIOMTHOW YACTHUIBI WM TPHYUHBI BO3HUKHOBCHHS
WHIYIMPOBAHHOTO AMIONBHOTO MOMEHTa. BnusHue CBOICTB pacTBopa Ha (HOPMUPOBAHHE BOIHOTO
AIIEKTPUYECKOTO CJIOSI KOJUTOMTHOW YaCTHIIBI.

[IpyurHBI BO3HUKHOBEHHUS SJEKTPOKMHETUYECKOTO TIOTEHIMANa KOJJIOMTHBIX YacTUIl M CHOCOOBI
W3MEHEHHS JIEKTPOKUHETHYECKOTO MOTEHITHANIA.

. OCHOBBI TEOPUH YCTOWYUBOCTH KOJUIOMIHBIX CUCTEM.

. CymHocTs mporiecca IeKTPOKOAT YIS U H.

. Teopuu KUHETHKHU KOATYJISIUH.

. [ToBenenune TBepa0ii (pa3bl B 00BEME pacTBOpa MPH IEKTPOOOpabOTKE.

. OCHOBHBIE TPYIIIIHI MEKTPOXUMHUIECKIX METOJIOB 00padOTKH.

.OCHOBHBIE BUIBI SJICKTPOIUTHUECKUX dPPEKTOB, BOSHUKAIOIINX B JIEKTPOXUMHUIECKUX PEAKTOPaAX.
CymHoCTh nmpoliecca MeKTPOKOAT YIS IUH.

OCHOBHBIE TTYTH OCYIIECTBICHUS dJIEKTPOKOATYJISIIHH.

. [Monspuzanmonnas koaryssius. Kputndeckas HAmpsHyKEHHOCTh AIIEKTPUIECKOTO TOJTSL.
DNEeKTPOXUMHYECKAs KOATYIISIHSI.

DNEKTPOIUTUYECKAS KOATYIISIIHS.

IManpoauHamMudeckast KoaryJisius.

KoHnenTpannonHas KoaryJssiusi.

Y CTpoiCTBO 3JIEKTPOPEAKTOPA C Ta30BBIM CIIOEM.

CTpy»KEeUHBII 3JEKTPOKOATYIISITOP.

BapuaHTbl CTpyKEUHBIX AJIEKTPOKOATYJISITOPOB C MPeABAPUTENBbHBIM H3MeHeHrneM pH cpenpl.



29. Cnoco6sI1 anextpokoppektupoBanust pH u Eh.

30. OcHOBHBIE 3aKOHOMEPHOCTH MPOLIECCOB IEKTPOKPUCTATIIN3ALINH.

31. OcoOEHHOCTH INEKTPOKPUCTALIU3AINH METAJIJIOB Ha TIOPUCTHIX AJIEKTPOIaX.

32. OcHOBHBIC TPUHIUIBLI pacdera pacrpeaencHus ¢GapageeBCKOro Mpolecca Mo TOJIIMHE IMOPUCTOTO
anexkTpoaa. OCHOBHbBIE MPUHLHUIIBI pacueTa KOHIIEHTPAIIMOHHBIX U3MEHEHUI B IIOPUCTOM DJIEKTPO/IE.

33. OCHOBHBIE METO/IbI pa3/I€JICHUSI BELLIECTB.

34. DnektpodaoTarnus.

35. CymHocTh METO/1a JIEKTPOIUATHN3A.

36. Paznuunblie cxeMbl pacipeieseH s IOTOKOB KUIAKOCTH B JIEKTPOAUATIN3ATOPaX.

37. Ilpumenenue snetpodopesa it OTACICHUS MPMECEH KOJUTOUIHON CTEICHH JTUCTICPCHOCTH.

38. OcHOBHbIE 3aKOHOMEPHOCTH METOA IEKTPOPUIBTPOBAHUS.

39. IIporecchl, MPOUCXOIAIINE IPU AIEKTPOPIOTOKOATyIISIIH.

40. CymHOCTh METOJIa* 3JIEKTPOOCAKICHHE .

41. OcHOBHBIE IPUHILIUIIBI PACYETA PEAKTOPOB ISl BBIICICHUS IPUMECEH U3 BOJHBIX CHCTEM.

Obpa3zyvl mecmos 011 npogedeHUst pyOeNCHO20 KOHMPOJISL
1. B kakoM BHJIe MOTYT IIPUCYTCTBOBATH MPUMECH B BOJHBIX CHCTEMaX?
a) MoHHOM
0) MonekynsapHoM
B) ['maparupoBanHOM
r) Kommonanom
1) Kpucrannuyeckom
e) AMopdHOM
2. K yemy npuBOIUT BO3ACHCTBHE MPOIYKTOB JIEKTPOJAHBIX PEAKIUil HA KOJIOUIHbBIE CUCTEMBI?
a) K anexrpudeckoit Murpanuu
0) K monspuzanuu u opueHTaIluy KOJJIOUTHBIX YaCTHI]
B) K oknciuTeIbHO-BOCCTAHOBUTEIBHBIM PEAKIIHSAM C YIaCTHEM MOHHBIX H MOJIEKYJISIPHBIX TIpUMeced BOJIBI
r) K okucanTensH0-BOCCTAHOBUTEIBHBIM PEAKIIHSIM C YYaCTHEM JUCTIEPCHOM (hazbl
1) K pazoBo-aucnepcHbIM MpeBpalieHUsIM
3. MuayiupoBaHHBIN TUTONBHBI MOMEHT KOJUIOMIHON YaCTHUIbl BOZHUKAET MIPH:
a) HamosxeHn# BHENTHETO 2JIEKTPUIECKOTO TTOJIS
0) BBeaeHnu noTeHnuan-onpenensonux HOHOB
r) BBeennu koarynsara
1) HanpssxenHocTH 2nekTpuyeckoro nois 6onee Epur.
4. nayumpoBaHHBIN TATIONHHBIM MOMEHT KOJIJIOUTHOM YaCTUIIBI PABEH:
a) ju'Ep, T1e . j; — monspuszyeMocts udacTunsl; E, — HaNpspKeHHOCTH 1. 1MOJs;
0) p- E; , rae p — moBepxHOCTHAs IUIOTHOCTH 3aps/a;
B) p'j , TA€ j; — MOJSPU3YEMOCTh YaCTHUIIBI, p — TOBEPXHOCTHAS TUIOTHOCTH 3apsija;
r) pr E, , TOe r — paauyc KOJJIOUIHON YaCTHILBL.
5. Kakoii cumBoa mpornynieH B GpopMyJie [ pacyeTa KpUTUUECKOH HANPSKEHHOCTH JIEKTPHYECKOTO MO Ejep,

4w,

€p
a) Os,
0)r;
B) Ep;
r)C.
6. VI3MecHeHne KOHIIEHTPAMA MOHOB B KAaTOJHOM WJIM aHOJHOM IPOCTPAHCTBAX JJICKTPOJU3epa B pe3ysIbTaTe
MUTpaIu Yepe3 auadparmy paBHO:
I
a)
F 'Vu, k

t .
fo n; - dt , rae nj —4ucno nepeHoca i — ro HoHa;



1
6) ; fgﬂT drHT , Tie Jr — pacxon Toka;
1
B) F BT fUﬂT n;d /It , rae BT — BBIXOJ 110 TOKY;

7. YpaBHeHHE % = —Ugradc + DV*c — w 9710:

a) YpaBHeHHE NepeHoca Teria;

0) 1-ii 3akon Duka;

B) 2-ii 3akoH DukKa;

r) YpaBHEHHE KOHBEKTUBHOTO MIEPEHOCA;

1) YpaBHEHHE MaTepHAILHOTO OallaHca;

e) YpaBHEHHE NIEpeH0ca UMITYIIbCA;

K) YpaBHEHHE CKOPOCTH XUMHUYECKOH PEaKIIHH.

ac o
8. B ypaBHeHHUHM «~— = —Ugradc + DV?c — w claraemble B IpPaBoil 4acTH 03HAYalOT (PacCTaBHUTH IO
at

MOPAIKY):
-U3MEHEHUE KOHLIEHTPALUHU 32 CYET MPOTEKAHUsI XUMHUUECKON peaKIty;
- KOHBEKTUBHAs COCTaBJISIOILAs;
- i dy3MOHHAS COCTABIISIONIAS.
9. OcHOBHBIE XapaKTEPUCTUKU Auadparm:
1. mopucTocTh;
. DIIEKTPUYECKOE COIPOTUBIICHUE;
. pazuyc nop;
. YIeNbHBIN Bec quadparmsl;
. JUIMHA 10p;
. YHCJIO TIOP HA €IUHMILY TIOBEPXHOCTH;
. TUJIPaBIMYECKOE CONPOTUBIICHUE;
. YIenbpHBIN 00beM MaTepHaia quadparmsl;
. KO3 HUIIUEHT U3BUIIUCTOCTH TOP;
10. CxopocTh GUIBTPALIMIOHHOTO TIOTOKA MO PaIMyCy KalMUIpa BEIPaXKaeTcsl OTHUM U3 YpaBHEHUI:

O 0 3O\ L B W

2z
LV, =2V,(1—%)
To
2. V,=2Wy(1-2);
Ty
3. V,= 2V_¢,(1+TL);
0

— — 1
4 V=200 )

11. JIns ymeHblIeHUs MOMaJaHMs IMIEJI0YM B aHOJHOE MPOCTPAHCTBO XJIOPHOTO SJIEKTPOJIM3epa HEOOXO0IUMO,
YTOOBI:
1. i y3nOHHBIN U MUTPAITMOHHBINA TTOTOKH COBIIAJIAIIH;
2. mubdy3nOHHBIA M MUTPALIMOHHBIA TOTOKK OBUIM HAIlPaBJIEHbI IPOTHBOIOIOKHO;
3. GWIBTPALMOHHBIA M MUTPAIIMOHHBIN MOTOKK OBUIN HaNpaBJIeHbl IPOTUBOIOI0XKHO;
4. pUIBTPAIMOHHBIN U MUTPAIIMOHHBIN MTOTOKHA COBITA IAITH.
12. [Tapabonunueckuii 3axoH Ilyazeiins onpexnensier
1. mageHue HanpsDKEHUs B uadparme rnpu ee padore B GUIbTPYIOIIEM PEKUME;
2. pacnpeziesieHHe KOHLEHTPAIMH KOMIIOHEHTOB 3JIEKTPOJIUTA MO TOJIIMHE TUa(parmsl;
3. pacupeneneHne KOHLUEHTpPAUU KOMIIOHEHTOB 3JIEKTPOJIMTA [0 CEYEHUIO KauIsApa;
4. mojne CKOpoCTel )KUIKOCTH B KalMJUIApE NMPH (QUIBTPYIOLIEM PeXUME padoThI;
5. IoJIe CKOPOCTEH KUAKOCTU B KAIMJUIAPE IIPU MUTPALIUOHHOM JIBU’KEHUHU HOHOB.
13. KaTtnoHUTHI UMEIOT HOHOOOMEHHBIE TPYIIIIBI

1. Rn(SO3H)m,



2. Ry(NH3"OH)

14. AHMOHUTBI UMEIOT HOHOOOMEHHBIE TPYIIIBI
1. Ry(NH3"OH),
2. Rn(SO3H)m

Ipumepnsie 3a0auu 0151 NPAKMUYECKUX 3AHAMUL.
1. CoctaBuTh 3JEKTPOJHBINA OanaHC Ui CHUCTEMBI C JIBYMS JJIEKTPOXMMUYECKH AKTUBHBIMH KaTHOHAMHU H
ANEKTPOXUMUYECKU HEAKTUBHBIM aHHOHOM.
2. IlpousBectu pacueT W3MEHEHHS KHUCIOTHOCTM U LIEJIOYHOCTH B KAaTOAHOM M AaHOJAHOM IIPOCTPAHCTBAX
nuapparMeHHOTO AJIEKTPOJIM3epa ¢ SJIEKTPOJIIMTOM Ha OCHOBE pacTBOpa cyib(hara Menu. TOK Ha AJIEKTpOInu3ep
— 5 A, Bpems snektponmsa — 1 gac, uucio nepenoca MoHOB mean — 0,36, 00beMbl KaTOJHOTO W aHOJHOTO
npoctpaHcTB — 0,2 nuTpa.
3. Paccunrars 3Hauenne Eh ams cucremsr Fe**/Fe* IIpY COOTHOIIEHNHU UX KoHUeHTpauui 2:1 u pH, paBHom 3.
4. Paccuntatrhb pacnpe/iesieHne ToKa B IOPUCTOM YIJIerpagUTOBOM 3JIEKTPOJIE IPU OCAKIECHUU MEIU U3 KUCIIOTO
pactBopa cynbdara Memu Konmentparueir 0,1 mons/n. Karognas mimorHocTh TOka 10 MA/cM%, HauanbHas
nopuctocTh katoma — 0,9, TIIOTHOCTH TOKa OOMEHa - 1~10'3A/CM2, yucino rnepeHoca wonoB menu — 0,1
IIpoBoauMocTs Mateprana guapparmsi 0,2 Om™em™. Viensras mosepxnocts snextpona 100 em?/em’. Tlpouece
— CTallMOHAPHBIN.
5. Ha ocHoBaHuu ycnoBuii 3a1a4u 4 paccUUTaTh KOJIMYECTBO OCAXIEHHOTO METAJUIA B Pa3HbIX 30HAX 3JIEKTPOJa
Y U3MEHEHHUE ero MOPHUCTOCTH Yepe3 2 yaca Mocje Havaia mpolecca.

11.2. TunoBble BONPOCHI 1JI MPOMEKYTOYHOM aTTecTalluu 3a4eTe B 3 ceMecTpe
. Kmaccugukamnus npumeceii.
. [loBenenue nmpumeceit BOAbI 1O BO3ACHCTBUEM 3IEKTPUUECKOTO MOJIA.
. OcHOBHBIE TIPOLIECCHI, IPOTEKAIOIINE B 00bEME AIIEKTPOJIUTA MPHU Pa3/I€ICHUH BEILLECTB.
. BozneiicTBue 0qHOPOIHBIX M HEOAHOPOJHBIX JIEKTPUUECKUX MOJIEH Ha AUCTIEPCHBIE CUCTEMBI.
. [IpyunHBl BO3HUKHOBEHHUS HHAYLUPOBAHHOTO AUIIOJIBHOIO MOMEHTA KOJIJIOUTHOW YaCTUIIBI.
. [lonsipuzanmonHas koarysauus. Kputuueckas HalpsKEHHOCTh 3JIEKTPUUYECKOTO MO,
. Biustnue npoaykToB snektponu3a Ha u3mMmeHenne pH u Eh o6pabatsiBaeMbIx pacTBOPOB.
. PacdeT n3aMeHeHns KOHIEHTPALUH 3JIEKTPOIUTOB B MEXDIIEKTPOJHOM IIPOCTPAHCTBE.
9. Bnusinue nuadparmpl Ha KOHLIEHTPALIMOHHBIE U3MEHEHHUS B KATOJAHOM M aHOJHOM IIPOCTPAaHCTBaX.
10. 3aBHCHMOCTB YHCEIl IEPEHOCA OT KOHIIEHTPALMH JIEKTPOJIHTA.
11. Pacuer n3menenus Eh npu pacTBopeHMnH Kene3HbIX aHO/I0B.
12. O6mue cBOMCTBA U XapaKTEPUCTUKHU Auadparm.
13. 3aBUCHMOCTH (PUIIBTPALIMOHHOTO ITOTOKA OT CBOMCTB JUaparMbl U BHEIIHUX (PAKTOPOB.
14. Pacuet nuddy3noHHOTO MOTOKA uepe3 auadparmy.
15. KuneTtrka KOMOMHUPOBAHHOTO TIEPEHOCA BEIIECTBA Yepe3 Auadparmy.
16. KoHlleHTpallnOHHBIE TPAIUEHTHI B OPUCTON AradparmMe Ipu pa3IUYHBIX CKOPOCTIX MU dy3un, MUTpAITUU
U QUIbTpAIHH.
17. ®usuKo-xMMHUYeCKHe 3aKOHOMEPHOCTH KOATYJISIIMH KOJIJIOUAHBIX IPUMeCed BOIBI.
18. BriusiHre cBOMCTB pacTBOpa Ha GOPMUPOBAHUE JBONHOTO IJIEKTPHUECKOTO CIIOST KOJUTOUTHOW YACTHUIIbI.
19. IlprunHBI BO3HUKHOBEHUS JJIEKTPOKMHETUUECKOTO OTEHIAJIa KOJUIOMIHBIX YaCTHUII.
20. OCHOBBI TEOPUHU YCTOMYMUBOCTH KOJJTIOUIHBIX CHCTEM.
21. CnocoObl yMEHbIIEHUS 2JEKTPOKMHETHYECKOT0 MOTEHIHAIA.
22. CymHOCTb Ipouecca 31eKTPOKOaryJIsiiuy.
23. Teopun KUHETUKU KOATYJISALIUH.
24. Arperanus 4acTHUIl IPUMECEH 3a CUET MPOYKTOB JICKTPOJIN3A.
25. IloBenenue TBep0ii (ha3wl B 00BEME paCTBOPA IIPH AIEKTPOOOPAOOTKE.
26. OCHOBHBIE TPYMIIBI AJIEKTPOXUMHUYECKUX METOJI0B 00pabOTKH.
27. Metoapl IpeBpaICHHUS.
28. MeToapl pa3ielieHuHN.
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29. KoMOMHUpPOBAaHHBIE METO/IBI.

30. OCHOBHBIE BHJIBI SJICKTPOIUTHUECKUX 3(PPEKTOB, BOZHUKAIOMINX B DIIEKTPOXUMUYIECKUX PEaKTOpax.

31. TexHOMOTHUYECKHE U KOHCTPYKTUBHBIE PA3HOBUIHOCTH AJIEKTPOPEAKTOPOB.

32. CymHocTh Mporecca 3JeKTPOKOATYIISLIHUH.

33. OcHOBHBIE ITYTH OCYIIECTBICHUS ANEKTPOKOAT yIIALIUH.

34. Ilonspu3anioHHas KoaryJsLus.

35. DneKTpoXxuMuUecKas KoaryJssius.

36. DnexkTposuTUYECKas KOaryJsus.

37. 'maponrHamMuyeckas Koarymsiusi.

38. KoHuleHTpaoHHas KoaryJsius.

39. YCTpoiCTBO 3JIEKTPOPEAKTOPA C ra30BbIM clioeM. CTPYKEUHbIN 3JIEKTPOKOAryssiTop.

40. BapuaHTbI CTPYKEUHBIX JIEKTPOKOATYJIATOPOB C MPEABAPUTEILHBIM U3MeHenreM pH cpeapi.

41. Cnoco0sI nexTpokoppektupoBanust pH u Eh.

42. OCHOBHbIE 3aKOHOMEPHOCTH MPOIECCOB AIEKTPOKPUCTAIIU3ALINH.

43. OcoOGeHHOCTH NIEKTPOKPUCTAITU3ALIUN METAIIIOB HAa IOPUCTHIX SJEKTPOIaX.

44. OcHOBHBIE TIPUHIMIIBI pacdera pacrpeaencHus ¢GapaaeeBCKOro mpolecca IO TOJNIUHE TOPUCTOTO
3NEKTPOAA.

45. OCHOBHBIE PUHIUIIBI pacyeTa KOHIIEHTPAIIHOHHBIX U3MEHEHUI B IIOPUCTOM DJIEKTPO/IE.

46. Yyer BiustHUS (papaieeBCKOTO COMPOTUBIEHUS, TPOBOJIUMOCTH DJIEKTPOJIMTA U TBEPAOU (ha3bl HA Tpoliece
INEKTPOKPUCTAIUIM3AINH HAa TOPUCTOM IJIEKTPOJIE.

47.Yder wurpanud, KoHBeKIMH © JU(y3ur  KOMIIOHEHTOB  JJICKTPOJHMTA TMPH  ONPEACICHUU
KOHIIEHTPAIIMOHHBIX TPATUEHTOB B MOPUCTOM SJIEKTPOJE.

48. OCHOBHBIE METO/bI Pa3/1€JICHUS BEIIECTB.

49. DnexTtpodroraus.

50. CymHoCTh METO/Ia JIEKTPOIUATHN3A.

51. Pacuert BbIXOZa MO TOKY AJIs 31€KTPOAUATU3ATOPOB.

52. JlomycTUMbIE KOHIIEHTpPAIMA COJIEM JKECTKOCTH B  DJIGKTPOJUTE, TMPEISTCTBYIONINE IIPOLECCY
3JIEKTPOIUAIIN3A.

53. Pa3znuuHble cXeMbl paclpeieseH s IOTOKOB KUIAKOCTH B AJIEKTPOANAIN3aTOpaX.

54. Tlpumenenue snetpodopesa A OTACTICHHS MPMECcei KOJUIOUIHON CTEeHH JUCTIEPCHOCTH.

55. Tlpomecchl, MPOUCXOAAIIUE MPU AIIEKTPOPIOTOKOATYIISILIUH.

56. O6paboTKa BOJHBIX CUCTEM KOMITJIEKCOM JJIEKTPUUECKUX BO3/ICHCTBUM.

57. Pacripenenenne KOHIICHTPAIMHM KOJJIOMJHBIX YaCTHIl B MEXKIJIEKTPOJIHOM OOBEME IMPH HUCIOJIb30BAHUH
METO/1a “3JIEKTPOOCaAXKICHUE .



YTBEPXAIO:

Hupexrop uncturyra UOXTuM

Mairyiaesuu JK.B.

“©o7 202 r.

JIucr akryasm3anuu padoyeil mporpaMMbl TUCHHILIHHBI
DT/1.1 «IK0JOrus DJICKTPOXUMHUIECKHX NIPOU3BOJICTBY

HHACKC 110 y‘{e6HOMy IJjlaHy, HAUMCHOBAHUE

IJ1s IOATOTOBKU MAarucTpoB
Hanpasnenne: 18.04.01 XumMudeckasi TeXHOJIOTUS

HamnpaBnennoctb: TexHOTOTHY TITYOOKOH IepepaboTKH MPUPOAHBIX YHEPTOHOCUTEICH

dopma 00yueHUsI ouHast

I'ox Hawana mogroroku: 2022

Kypc 2

Cemectp 3

a) B pabouyro nporpamMmmy He BHOcATCS u3mMeHeHus. [Iporpamma aktyanusupoBana s 20 1. Havana
MOJITOTOBKH.

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

Pa3pa6otuuk (u): _'yapko FO.JI., n.T.H., mpodeccop

(®UO, yueHast cTereHb, yYECHOE 3BaHKE)

« » 202 r.
Pabouast mporpamMma nepecMoTpeHa u ofo0peHa Ha 3acenanuu kagenpsr TOIIuXOB

npotokon N2 oT«  » 202 1.

3aBenytrouuii kadeapoit Usamkua E.I".

JIuer akTyanu3zauum NPUHSAT HA XpPaHeHuUe:

3aBenyronuii Beimyckatomei kapeapor TOIImXOB HMBamkun EI. .« » 202 r.

Metoanueckuii otnenn YMYVY: «_ »
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