MUHUCTEPCTBO HAYKHU U BBICHIEI'O OBPA3OBAHU A
POCCHICKOW ®EJEPALINN
denepanabHOE TOCYJaPCTBEHHOE OIOIKETHOE 00pa30BaTEIbHOE YUPEKICHUE
BBICIIIETO 00pa30BaHuUs
«IATECTAHCKMII TOCYJAPCTBEHHbBI YHUBEPCUTET»
Xumudeckuit hakyIbTeT

PABOYAS ITPOI'PAMMA ITUCIUITJINHBI

BHeKTPOXIflMI/I‘IeCKHe TEXHOJIOI'NH 3alIIUTHI Oprmammei/i Cpeabl

Kadenpa neoprannyeckoit XUMUM 1 XUMUYECKON IKOJIOTHU

OO6pa3zoBartenbHas porpaMma OakajiaBpuara
18.03.02 Duepro- u pecypcocOeperaronye mporecchl B XUMUYECKOM TEXHOJIOTUH,
HepTEeXUMUU U OMOTEXHOJIOTHU

HamnpasnenHocTh (Tpo¢uiib) MporpaMMel
OxpaHa OKpY>KaroIei cpeibl U PalMoOHATFHOE UCTIOIB30BaHUE MPUPOJIHBIX

pecypcoB

dopma oOyueHus
Ounas

Craryc nucuumuinnbl: Bxoaut B yacth OIIOIL, hopmupyeMyto yuacTHUKaMuU
00pa3oBaTeNbHbIX OTHOLLIEHUH), JUCIIUIUIMHA 110 BEIOOPY

Maxaukaina 2022



Pa6Goyas mporpamma AUCHMIUTHHBI «DIEKTPOXMMHYECKHE TEXHOJOTMH 3alHUThI
OKpyXKaromel cpeap» coctaBieHa B 2022 I. B COOTBETCTBUHM C TpeOOBaHUSIMU
®I'OC BO mno HampaBmeHuto noaroroku 18.03.02 DHepro-
pecypcocGeperaiompe MpoLecchl B XUMHUYECKOH TEXHOJOTHH, HepTeXuMuH W
ouorexHonorun ot «07» aBrycra 2020 r. Ne923;

Paspa6oruuk: Kadeapa HEOpPraHUIECKOH XUMHUH U XMMHYECKOW 3KOJIOTUH,
Hcaes A.b. - K.X.H., JIOLUEHT

Pa6ouasi mporpamMma AUCIUILUIAHBI 000peHa:
Ha 3aceJJaHuH KadeApbl HEOPraHUIECKOH XUMHUM U XMMHUYECKOH 9KOJIOTHH

OT «JJ£» O 70 )Jr., npotokon Ne 4~

3aB. xadepoi % I/IcaeB A.b.

(moamuce)

Ha 3aceqaHui MeToau4YeCcKO KOMUCCUN XUMHUYECKOTr 0o (baKy.ﬂBTeTa

oT«//» p 3 2072 r., mpoTokon Ne_ =
[Ipencenarens //%Z &Céé( ~ T'acanramxuena Y.I'.
/ (moamuce)

PaGoyas mporpamMma JUCLUILIMHbI COIIaCOBaHa ¢ y4eOHO-METOAUYECKHUM

ynpasnennem « 57 » 08 202 r. %

(moamuce)




AHHOTanus padoyeil MporpaMMspl IUCUUIIIMHBI

JuctunnnHa «NeKTPOXUMUYECKUE TEXHOJIOTMH 3alIUThl OKPYKAIOIIEH Cpesbi»
BXOJIUT B 4YacTh, (OPMHUPYEMYIO YYaCTHUKAMH OOpa30BaTeNIbHBIX OTHOILIEHUH,
apigercs auciuiuimaa o Beibopy OIIOII mo nanpasnenuto 18.03.02 Duepro- u
pecypcocoOeperaroiiye Mporecchl B XUMHUYECKOM TEXHOJIOTUH, HEDTEXUMUU U
OMOTEXHOJIOTHH.

JucuunnuHa  peanu3yeTcs  Ha  XUMHU4YeckoM  (akynbrere — Kadempoi
HEOPTaHUYECKON XUMHUH U XUMUYECKON IKOJIOTHH.

ConepxcaHI/Ie AUCHUINIMHBI OXBATBIBACT KPYI' BOIIPOCOB, CBA3AHHBIX C M3YYCHHUCM
OCHOB  JJICKTPOXHMMHYCCKHX  IIPOOCCCOB, IBICKTPOXMMHUUYCCKUMU  MCETOAAMU
MMOJYy4YCHHA BCIICCTB, MCETOAAMH 3alIUTBI OT KOPPO3HHU, IBJIICKTPOXHUMHUYCCKHUMU
TCXHOJOIHAMU YTHUIIM3allMKW CTOYHBIX BOA U TBEPABIX OTXOOOB.

HucuumiiHa  HaneneHa Ha  (QOPMUPOBAHUE  CIEAYIOIIMX  KOMIETEHIIHUM
BBIMMYCKHMKA: podeccronanbabix - [1K-9, I1K-14.

Hpenoz[aBaHHe AUCHUILIMHBL IIPCAYCMATPHUBACT IIPOBCACHUC CIICAYIOINUX BHIOB
y‘-I€6HBIX 3aHSATHM: JICKIINH, J'Ia60paT0prI€ 3aHATHA, CAMOCTOATCIIbHAA pa60Ta.

Pabouast mporpamma IUCHMIUIMHBI MPEAYCMAaTPUBAET MPOBEICHUE CIEAYIOIIUX
BUJIOB KOHTPOJIS YCIIEBAEMOCTH B (popMe — KOHTpOJIbHAsT paboTa, KOJJIOKBUYM U
MIPOMEKYTOUHBIN KOHTPOJIb B opMe 3a4eTa.

OO0OBbeM TUCHMIUIMHLI 3 3a4E€THBIX eQUHHUI], B ToM yunciie 108 akameMuueckux 4acoB
M0 BUJIaM YYEOHBIX 3aHATUM

Y4eOHble 3aHATHS dopma
B TOM YHCJIE: IIPOMEKYTOUHON
% KonTaktHas pabora obyuaromuxcs ¢ npenogasateneMm | CPC, aTTecTauuu
S o M3 HUX B TOM (3auer,
3 Q g Jlexny | JlaGopar | IMpaktnu | KCP | koncymst | 4ucie | AudepeHImpoB
g 2 un OpHBIE eCKHUe anuun 9K3aM aHHBIN 3a4eT,
3aHITHS | 3aHATHUS eH 9K3aMeH)

8 | 108 | 54 18 36 54 3a4er




1. Ileau ocBOeHMS TUCHUIIJIMHBI

L[GJISIMI/I OCBOCHHA  TUCHHIIIIMHBI <<9JI€KTpOXI/IMI/IIICCKI/IC TCXHOJIOTHH
3alIUThI Opr}KaIOIHCfI cpeabD» ABJLIIOTCA M3YUYCHHC OCHOB J3JICKTPOXHMMHYCCKHUX
IMpoHecCCOB, BJICKTPOXUMUYICCKUX MCTOJOB ITOJIYUCHUA BCIICCTB, MCTOAOB 3alIHUThI
OT KOPpPO3HH, ISJICKTPOXUMHYCCKHX TEXHOJIOT UM YTHWIKM3allud CTOYHBIX BOI H
TBCPABIX OTXOJ0B

2.Mecro nucuuminnbl B cTpykrype OIIOII 6akasaBpuara

JucuuminHa «ONEKTPOXUMUYECKUE TEXHOJOTHM 3allUTHl OKPYKAOLIEH
CpelbD» BXOJUT B YacTh, (OPMHUPYEMYIO YUYACTHUKAMU OOpa30BaTEIbHBIX
OTHOUIEHUH, sBIAeTcs AucHuiuimHa 1o BbiOopy OIIOIT 6GakanmaBpuara 10
HampasieHuto 18.03.02 Duepro- u pecypcocOeperampmue Mpouecchl B
XUMHUYECKON TEXHOJIOTUH, HEPTEXUMUH U OMOTEXHOJIOTHH.

N3ydenne Teopuu U MPaKTUKU SJIEKTPOXMMHUYECKONM TEXHOJOTUH 3AIIUTHI
OKPYKaIoUIEH Cpellbl HAYMHACTCS MOCJE MPOXOXKJICHUS CTyJCHTaMHU MaTepualia
Kypca «OOmass W HeOpraHudeckas XuMus», «IKOJOTHYECKas XUMHUS»,
«AHanmuTnyeckas xumusy, «P@uzndeckas xumus», «lIpomMbelnuieHHAsT 3KONOTHS,
«TexHuka 3amMTBI OKpYKarowew cpenp», «BBeAeHne B 3IEKTPOXUMUYECKYIO
TEXHOJIOTHIO).

3. Komnerenuun ody4arouierocsi, Gopmupyemsblie B pe3yJibTaTe 0CBOCHHUS

AUCHHUIIMHBI (IepeYeHb IVIAHMPYEMbIX Pe3YJIbTATOB 00y4YeHHs).

Kon u HammeHoBaHue Kona 1 HammeHoBaHue Ilnanupyemble pe3yJibTaThbl IMpouenypa
KOMIIETEHI[MH U3 HHANKATOpAa o0yueHust 0CBOEHHS
onon JOCTHKEHHS

KOMIIeTeHIU

IT1K-9. Cnocoben
OLICHUBATH IIOBBIIIEHUE

I1K-9.1. otenuBaer
IOBBIIIEHUE

3HaeT: OCHOBBI BHEIPEHUS HOBBIX
TEXHOJIOTHH 1 000pyZI0BaHMS Ha

VYcerHbIl onpoc,
ITMCbMEHHBIH

3¢ hexTHBHOCTH 3¢ hexTHBHOCTH 3¢ PEKTHBHOCTD peai3amus ormpoc
BHEAPCHHS HOBBIX BHEAPCHUS HOBBIX HPHPOTOOXPAHHBIX MEPOIIPHUSTHI, KoHnTtponpHas
TEXHOJIOTHH 1 TEXHOJIOTHH 1 NPOBOJIMMBIX B OPTraHU3aLHN paboTta
000pyIOBaHUs, a TAKKE | 000PYIOBaHHS, YMeer: OLICHUBATh TIOBBILICHHE 3auer
peanuzanuu peanuszanuu 3¢ GEKTUBHOCTH BHEIPEHUS HOBBIX

HNPUPOIOOXPAHHBIX MPUPOJIOOXPAHHBIX TEXHOJIOTHI 1 000pya0BaHus,

MEpOIIPUSITHH, MEpOIIPUSITHH, peaiu3alyy NPUPOAOOXPAHHBIX

MPOBOJIMMBIX B MPOBOJIUMBIX B MEpOIIPUSITHH, IPOBOJNMBIX B

OpraHu3aIiu opraHu3alu opraHu3alu

Baageer: HaBbIKAMU OCYILECTBICHUS
MEPONPHATHI 1J1sl HOBBIILICHUSI

3¢ HEKTUBHOCTH BHEAPEHHS HOBBIX
TEXHOJIOTHii ¥ 060PY/I0BaAHUSL,
peanu3aliy MpUpoI00XpaHHBIX
MEpONPHATHIL, IPOBOJAUMBIX B
OpraHu3aLiu

I1K-9.2. ocBauBaet u
IKCIUTYyaTUPYET HOBOE

3HaeT: COBpeMEeHHOE 000pyI0BaHUE
0 TepepadoTKe OTXOJA0B U OUHCTKE

VYcTHBlii onpoc,
MMUCbMEHHBIN

o0opyoBaHue 1o CTOYHBIX BOJ ompoc

nepepabOTKe OTXOI0B U YmMmeeT: ocBanBaTh HOBOE KonrposbHas

OYHCTKE CTOYHBIX BOJI o0opyaoBaHue 1o TepepadoTKe pabora
OTXO0J0B U OYHUCTKE CTOYHBIX BO 3aqu

Buiajgeer: HaBbIKAMU 3KCILTyaTalluu
HOBOT'O 000PYIOBaHHS IO
nepepaboTKe OTXOI0B U OUHUCTKE
CTOYHBIX BOJ|




ITK-9.3. npunumMaet
y4dacTHe B HaJa)XUBaHHH,
TEeXHUYECKHX OCMOTpaX,
TEKyIIUX PEMOHTAX,
IPOBEPKE TEXHUYECKOTO
COCTOSIHUSI 000PYIOBAHUS
o TIepepadoTKe OTXOH0B
M OYUCTKE CTOYHBIX BOJA U
MPOTPAaMMHBIX CPEICTB X
9KCILTyaTaluu

3HaeT: HOPMATHUBBI TEXHUYECKUX
OCMOTPOB, OCHOBHBIE HEUCTIPABHOCTH
00opynoBaHus 1Mo mepepadboTke
OTXOJIOB U OYHCTKE CTOYHBIX BOA H
HPOTPaMMHBIX CPEICTB UX
IKCIUTyaTaLlHU

YMeer: npHHIMATh y4acTHE B
HaJla)KMBaHUH, TEXHUUECKUX
0CMOTpax, TEKYIIHX PEMOHTAX,
MPOBEPKE TEXHUYECKOT'O COCTOSHUS
000pynoBaHus 110 epepaboTke
OTXOJIOB M OYMCTKE CTOYHBIX BOJA U
MPOTPaMMHBIX CPEACTB X
IKCIUTyaTaIlHU

Biajeer: HaBBIKAMH YTCHUS
TEXHUYECKOH JOKyMEHTaLHs ISt
PEMOHTA, HATAXKUBAHUS M IPOBEPKH
00opynoBaHus 1Mo mepepadboTke
OTXOJIOB U OYHCTKE CTOYHBIX BOA
MPOTPaMMHBIX CPEICTB X
9KCILTyaTallu

VYcrHslif onpoc,
[IUCHbMEHHBIN
orpoc
KoHnTponbHas
pabota

3ager

ITIK-14. Criocoben
MPOBOJUTH OYHCTKY
3arpsi3HEHHBIX MTOYB,
MOBEPXHOCTHBIX U
TPYHTOBBIX BOJ C
HCIIOB30BAHUEM
Pa3IUYHBIX TEXHOJIOTHH,
B TOM YHCJIE U
OHMOTEXHOJIOTHI

[1K-14.1. cnocoben
HpeZ[J'IO)KI/ITI) KOHerTHI)Ie
TCXHUYCCKHUC peIlIeHI/ISI
JUISL OUUCTKU
3arpS3HEHHBIX MTOYB,
MIOBEPXHOCTHBIX U
TPYHTOBBIX BOJI

3HaeT: TeOpEeTUIECKHE OCHOBBI JJIS
IIOATOTOBKH TEXHHUYCCKUX pemeHHﬁ
JJIA OYMCTKHU 3arpA3HECHHBIX ITOYB,
TMOBEPXHOCTHBIX U TPYHTOBLIX BOJ
YMeeT: peIoKUTh KOHKPETHBIC
TEXHUYECKUE PELICHUS [Tl OUUCTKH
3arpsI3HEHHBIX TT0YB, TOBEPXHOCTHBIX
Y TPYHTOBBIX BOJT

Buiajgeer: HaBbIKAMU peaTH3aliK
TEXHUYECKUX PEIICHHUI JUTS OYHCTKH
3arpsA3HEHHBIX MTOYB, MTOBEPXHOCTHBIX
U TPYHTOBBIX BOJL

VYcerHbli onpoc,
MMACbMEHHBIN
ompoc
KontponbHas
pabota

3auer

[1K-14.3. cnocoben
paspabaTbIBaTh
TCXHOJIOTUYCCKHUC
peIHeHI/IH II0 OYUCTKE
3an${3HeHHI)IX I104B,
MTOBEPXHOCTHBIX U
TPYHTOBBIX BOJ HA OCHOBE
COBPEMEHHBIX HaYYHBIX
IOCTHIKEHUI

3HaeT: TeOPETUIECKIE OCHOBBI
pa3pabOTKH TEXHOJIOTUICCKUX
peIHeHI/If/'I IO OYUCTKE 3arpsA3HCHHBIX
TMOYB, MOBEPXHOCTHBIX U IT'PYHTOBBIX
BOJI HA OCHOBE COBPEMEHHBIX
HAYYHBIX JOCTIXCHUAN

Ymeer: pazpabaTeIBaTh
TEXHOJIOTHYECKUE PEIICHISI O
OYHUCTKE 3arps3HEHHBIX MTOYB,
MMOBEPXHOCTHBIX U TPYHTOBBIX BOJ Ha
OCHOBC COBPCMCHHBIX HaYUYHBIX
JIOCTUKEHUHN

Baaneer: HaBBIKaMH pazpaboOTKH
TEXHOJIOTHYCCKHUX peH_IeHI/Iﬁ 10
OYHMCTKE 3arpA3HCHHBIX ITOYB,
TOBEPXHOCTHBIX U TPYHTOBBIX BOJI HA
OCHOBE COBPEMCHHBIX HaYYHBIX
JIOCTHXKEHU I

VYerHbli onpoc,
MUCHhMEHHBIN
onpoc
KontponsHas
pabora

3auer

4. O0beM, CTPYKTYpPA U CoJiepsKaHue JUCHMUILIMHBI.
4.1. O0beM TUCHMIIIIMHBI COCTABIAET 3 3a4eTHRIX equHuIl, 108 akamemMuueckux

qacCoOB.

4.2. CTpyKTypa IUCIUILUINHBL.




Buab1 yuyeoHoii . DopMbI TEKYLIET0
Pa3zgennbl u TeMbl padoThl, BKIKOYAS 5 KOHTPOJIA
Ne AUCUHMILTUHBI CaMOCTOATEIbHYI0 < ycneBaeMocCTH (no
n padoTy CTYIEeHTOB U :‘ Heldenam cemecmpa)
/ a. TPYA0E€MKOCTH (B g ®opma
n E qacax) 2 NPOMEKYTOYHOM
8 @ T < e aTTecTalnuu (no
= §“ I S E cemecmpam)
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o1tynb 1. DIEeKTPOXUMHUYECKHE TEXHOJIOTHH OUYUCTKH CTOYHBIX BOJI
Monayis 1. O
1 | Dnekrpodaoramms 8 | 2 4 6 YcTHBIN onpoc
2 | DIeKTpoKoarysus 8 | 2 4 6 YcTHBIN onpoc
3 | DneKTpoxXuMuIecKoe .
OKI/ICJISHI/I@ 8 | 2 4 6 VYcTHbI onpoc
Hroro no monyimo 1: 16 12 18 Kosnoksnym

Monaynb 2. DIeKTpOXUMHUYECKHUE TEXHOIOIUU IIepepabOoTKU TBEPABIX OTXOJ0B U
ra3o00pa3HbIX BHIOPOCOB

4 | OuuncTKa ra3000pa3HbIX

8 | 2 4 6 YcTHbI# onpoc
BEIOPOCOB
5 | DneKkTpoxuMHuyecKast
OYMCTKA IPYHTA,
nepepaboTka
0TpabOTaHHBIX 8 | 2 4 6 YcTHbIN onpoc
aKKyMYJISITOPOB M OTXOJIOB
LEJUTIOJIO3HON
IPOMBIIIIEHHOCTH
6 | YTuimsanus niaMoB v
rajgbBaHUYECKUX 8 | 2 4 6 YcTHBIi onpoc
ITOKPBITUH 3JIEKTPOIM30M
Hroro no moxymro 2: 6 12 18 Komioksuym
Monysp 3. DKOJOTHYECKH OPUEHTHPOBAHHBIC DIIEKTPOXUMHUYECKHE TEXHOJIOTHH
7 | Ilomyuenue okucauTenen 8 | 2 4 6 YcTHBIN onpoc
8 | Homyuenne sonopona n 8 | 2 4 6 YcTHbIN onpoc
TOTUTUBHBIE 3JIEMEHTHI
9 | DnekTpoxuMuyecKas
3aIUTa TEXHUUECKUX 8 2 4 6 VYcTHbIi onpoc
00BEKTOB OT KOPPO3UH
Wroro no moayino 3: 6 12 18 Komnoksrnym
NTOI'O: 18 36 36 3a4yer

4.3. Conep:kaHue QMCHUILIMHBI, CTPYKTYPHPOBAHHOE 10 TeMaM (pa3esam).

4.3.1. Coodeprcanue 1eKyuOHHBIX 3AHAMUNI NO OUCHUNTIUHE.

Mooyne 1. JneKTpoXUMHUYECKNE TEXHOJIOTMH OUYNCTKH CTOYHBIX BOJI

Tema 1. Daexkrpoduiortaums. [IpuMeHeHune >aeKTponu3a sl OYUCTKU
CTOYHBIX BOJA. OCBEeTIICHHE M OOCCIBEUMBAHHUE IPUPOJHBIX BOJ AJICKTPOIH3OM.
OcCHOBHbIE TIOKa3aTeld KauyecTBAa OYUCTKM CTOYHBIX BOJ  3JIEKTPOIU3OM.
Onektpoduoranuss. OcHOBbI Teopuu dekrpodiotaniu. (OCHOBHBIE THIIBI




AIIEKTPOIU3EPOB B AMEKTPO(IOTAITMOHHBIX YCTaHOBKax. Cxembl
ANEKTPO(IOTAIITMOHHBIX YCTaHOBOK. Pacxon AIEKTPOIHEPTUH npu
ANEKTPO(IOTAIIMIOHHON OUHUCTKE CTOYHBIX BOJI.

Tema 2. Duaexrpokoaryjasauusi. OCHOBBI TEOPUU DIIEKTPOKOATYJISLIUH.
AHOJIHOE PacTBOpPEHHE Keye3a. AHOJIHOE PAacTBOPEHHE alOMUHMSA. Bwixoa mo
TOKY THAPOKCHUIOB QIIOMUHHS M JKejie3a YCTPOWCTBO BJIEKTPOKOATYISITOPOB.
bunosnsipabIi BJIEKTPOKOATYJISATOP. Harmophsiit BJIEKTPOKOATryJISATOP.
DIEKTPOKOAryIsTOp C PEUUPKYISALIHUEH. DJNeKTPOKOaryJsiuoHHas o0paboTka
OPUPOAHBIX BOA. OJIEKTPOKOAryJSILMOHHAs OYHMCTKA (DEHOJICOAEPIKAIIUX BOJI.
DNEeKTpOKOaryIsIMUOHHAsT ~ OYMCTKA  CTOYHBIX  BOA ~ OT  KpacHTeJe.
DNEKTPOKOAryISIIUOHHAST OYKMCTKA MPUPOJHBIX BOJ OT COEJUHEHHMN MBIIIbSKA.
Pacxon MeTaioB U 31EKTPOIHEPTHH MPHU IEKTPOKOATYIILHOHHON OYUCTKE.

Tema 3. DiiekTpoxuMHUUYeCKOe OKHCJIeHne. AHOIHOE OKHucieHne. OuncTka
OT LIMAHWUJIOB U [IUAHUJIHBIX KOMIUIEKCOB. [IprMeHeHne 3IIeKTpoJn3a Il OUUCTKU
CTOYHBIX BOJI OT (peHoJa. [[puMeHeHne AMeKTpoau3a Il OUUCTKH CTOYHBIX BOJ| OT
KpacuTene. DIEKTPOXUMHUYECKAsi OYHMCTKA AHWUJIMHCOAEPKAIIMX CTOYHBIX BOJ.
Henpsmoe >IEKTPOOKUCICHHE OPraHUYECKUX COEAUHEHUU. ONeKTpo-DeHTOH.
DOTOANEKTPOXUMHUYECKAS OYMCTKA CTOYHBIX BOJA. VHTEHCH(UKalMs MPOIECCOB
AIEKTPOXUMHUYECKOTO OKHUCJIEHUS DJJIEKTPOJIM30M TOJA JaBieHueMm. Pacxon
ANEKTPOIHEPTUM  OPH  DIIEKTPOXUMHUYECKOM  OKHCJIEHUHM  OPraHUYECKHX
COCIMHEHNH.

Moodynp 2. DjaeKTpoXMMHYECKHE TEXHOJOTHU MNepepadoTKu TBepPAbIX
OTXO0/J0B M ra3000pa3HbIX BLIOPOCOB

Tema 4. QOuucrka ra3zoo0pa3Hbix BbIOpocoB. Ilonstue 00
anekTpoauanu3e. OunMcTka Tra3000pa3HBIX BBIOPOCOB OT JAMOKCHAA YIJIEpoJa.
DJIEKTPOXUMHYECKAs pereHepanus Bos3ayxa. Oumctka ApIMOBBIX ra3oB oT CO,
IEKTPOXUMHUYECKUM BOCCTaHOBIeHUEM. [lonmyueHune kapOOHATOB METAIJIOB
AIEKTPOJIM30M MO/ JABJICHUEM YIJIEKHUCIIOrO ra3a. AHOJHOE OKUCJIEHUE AUOKCUIA
cepbl. Katonnoe BoccranoBnenne SO,. Dnekrpoxumudeckas yrunusamnus SO,. ¢
MOJYYEHHEM PA3IUYHBIX CEPOCOJCPKAUIUX COCAMHEHUN. DIEKTPOXUMHYECKAs
OUYHMCTKA OT Ta3000pa3HOTO XJIOPOBOOpoAa. OUMCTKa ra3000pa3HbIX BHIOPOCOB OT
MEXaHUYECKUX MPUMECEH U MBUIHA B SJIEKTPOPUIHTPAX.

Tema 5. DJjekTpoxmMH4YecKassh O4YNCTKA TPYHTa, mepepadoTKa
0TPA0OTAHHBIX AKKYMYJISTOPOB M 0TX0/J0B LEJJII0JI03HO! MPOMBIIIJIEHHOCTH.
DNEeKTPOKUHETUYECKHE METOJbl. DJIEKTPOOCMOC. DJIEKTPOXUMHUYECKAs OYHCTKA
IPYHTOB. ODJIEKTPOXMMHYECKOE OKHUCJICHUE JIMTHUHOB. OJEKTPOXUMHYECKas
Moaudukanuss JUTHUHOB. OCHOBBI TEOPUM XUMHUYECKHUX HCTOYHUKOB TOKA.
[lepepaboTka J0Ma CBUHIIOBBIX aKKYMYJISITOPOB 3JEKTPOJIU30M.

Tema 6. YTuausanusi ILUIAMOB M TaJbBAHMYECKMX MNOKPBHITHH
IJIEKTPOJIN30M. JICKTPOXUMHUYECKAs yTWIHM3alus OOpe3KoB Oenoil kecThu u
KOHCEPBHBIX OaHOK. DJIEKTpOXUMHUYECKoe paduHupoBaHUE MeTaiioB. [lomydenue
raibBaHUYECKUX TOKphITUH. [lepepaboTka mwIaMa OT BICKTPOIUTUIECKOTO
padUHUPOBAHUS HUKEIIS.

Mooyas 3. IKOJIOTHYECKH OPUEHTHPOBAHHBIE 3JJIEKTPOXMMHUYECKHUE
TEXHOJIOTHH



Tema. 7. Ilonyuyenue oxucauresaei. [lonydenue xmopa M ruapoKcuaa
HaTpUsl. DIIEKTPOXUMHUYECKUN CUHTE3 TUIIOXJIOPUTA HATPUS. DIEKTPOXUMUYECKUAN
CHUHTE3 XJIOPAaTOB M IEPXJIOPATOB. DIEKTPOXHUMHUYECKOE IIOJIYYEHUE IEPOKCUAA

BOOPO/IA.
Tema 8. IlosryyeHue BOIOpPOAA M TOIJIMBHBIE 3JIEMEHTbI. DJIEKTPOJIU3
BOJBL. JJEKTPOXMMHUYECKOE TOJyuyeHHe Bojaopoaa. Bomoponx — TOmimMBO

oynyuero. Bomopoanas Texnosnorusi. TOMIMBHbBIE SJIEMEHTHI.

Tema 9. DaexkTpoxuMuyeckasi 3alUTA TEXHUYECKUX OOBEKTOB OT
koppo3uu. Kopposus metamioB. CxXxembl 3alllUThl KPYIHBIX TEXHOJOTHUYECKOMN
00BEKTOB OT KOppo3un. AHomHAs 3ammuTa. KaTomHas 3ammra.

4.3.2. Cooepicanue n1adOpamopHO-npaKMUYECKUX 3AHAMUI  NO
oucyuniune.

Mooynb 1. INeKTpOXUMHUYECKHE TEXHOJOTHN OUYNCTKHA CTOYHBIX BO/I

Tema 1. dnexrpodaoranms. Texnuka 6e3onacHocTu. M3ydyeHue mnpoiecca
AIEKTPOXUMHUYECKOHN MEepepadOTKH COIOBO-IIIETIOYHOTO CTOKA.

Tema 2. Jaexkrpoxkoaryasiuusi. [loyueHue amoMUHUN coAep KalIuX
KOAaryJsiHTOB U BOJOPO/Ia SJEKTPOXUMUUYECKUM CIIOCOOOM.

Tema 3. Daexkrpoxumuyeckoe  okuciaenme. OOe3BpeKHBaHUE
OpTraHUYECKUX TMPUMECEH CTOYHBIX BOJ BJIEKTPOIU30M. OIEKTPOXUMHUYECKOE
U3BJICYCHUE MEJIU U3 TPABUIILHBIX PACTBOPOB

Mooynb 2. DjeKTpPOXUMHYECKHEe TEeXHOJOTHHM NepepadoTKH TBepPIbIX
0TX0/I0B M Ta3000pa3HbIX BLIOPOCOB

Tema 4. Ouuncrka ra3oo0pasHbix BbIOpPOCOB. lccrnenoBanue mpoiiecca
AIEKTPOXUMHUYECKON YTUIU3AIUU JUOKCHU A YTIIepOoa U3 MPUPOAHBIX ra30B.

Tema 5. DuexkTpoxuMuyeckasi OYHUCTKA TPYHTa, MepepadoTka
O0TPa0OTAHHBIX AKKYMYJSITOPOB H 0TX0/I0B LEJII0JIO3HON MPOMBIILIEHHOCTH.
HccnenoBanue rmpoiecca 3JIEKTPOXUMUYECKON YTHUIIU3AIMK OTXOAOB CyJibdaTa
HaTpus

Tema 6. YTuamszauusi NIJIAMOB M TaJbBAHUYECKHUX MNOKPBITHI
3JIEKTPOJIM30M.  YTWIM3alMs  OUlaMa  TajJbBAaHUYECKUX  MPOU3BOICTB.
DIEKTPOXUMHUUECKOE PACTBOPEHUE TAIIbBAHUYECKUX MOKPBITHIA.

Mooyns 3. IKOJIOTHYECKH OPUEHTHPOBAHHBIE JJIEKTPOXMMHUYECKHUE
TEXHOJIOTUH

Tema 7. Ilosrydyenne okucanTesei. DIEKTPOXUMHUUECKOE MOJIyUEHUE
XJI0pa Y 1IEJI0YU HATPHUs. DINEKTPOXUMUYECKUI CUHTE3 TUIIOXJIOPUTA HATPHUSI.
DJIEKTPOXUMHUYECKOE TTOTYYEHUE aHOJIUTA.

Tema 8. [IlosyyeHue BoaOpoaa W  TOIUIMBHBIE  3JIEMEHTHI.
DJIEKTPOXUMHUYECKUM CUHTE3 OKCUJIOB METAUIOB M BOJOPO/IA.

Tema 9. JiekTpoxuMHUUYecKasi 3aAlIUTA TEXHUYECKUX 00bEKTOB OT
KOpPPO3MHU. AHOJIHASI U KaTOJHAs 3alIUTa OT KOPPO3HH.

5. O0pa3oBaTe/ibHbIE TEXHOJIOTHHU
Pexomenmyembie 00pa3oBaTeIbHBIE TEXHOIOTHH:



v/ Ha JIEKIHAX 110 BCEM pasJieliaM MCIIOJIb3YETCS JEMOHCTPATHBHBIN
MaTepHuaJl B BUJIE NIPE3CHTALN;

v’ maboparopHbie pabOThI BBITIOIHSIOTCS CTYACHTAMU CAMOCTOSATEIBHO MO/
KOHTpOJIEM Jab0OpaHTa U MpenoiaBaTesl.

VY aenbHbI BeC 3aHATUN, IPOBOJUMBIX B MHTEPAKTUBHBIX (popMax (JIeKuus-
Oecena, JEKIUA-IUCKYCCHS, JEKIUA-KOHCYIbTALMSL, IPOOIEeMHAas JEKUUs, JICKLUs-
BU3YyalIH3alys, JEKIUs C 3aJIaHUPOBAaHHBIMU OIIMOKAMM), OTPEAEIIAETCS TIIaBHON
LEeNbI0 (MHUCCHEN) MPOrpaMMbl, OCOOECHHOCTHIO KOHTHHIE€HTA OOYy4YaroUIUXCs W
COJIEP)KaHUEM KOHKPETHBIX IUCLUHUIUIMH, U B LEJIOM B Y4e€OHOM Ipolecce II0
JAHHOM TUCUMILIMHE OHU JOJDKHBI COCTABJISITh HE MEHee 12 4acoB ayAMTOPHBIX
3aHATUA. 1Ipy YTeHMHM NAaHHOrO Kypca NPUMEHSIOTCS TAaKWE BHUIBI JICKIHW, KaK
BBOJHAs, JIeKUUA-uH(pOpMalus, 0030pHas, MpoOieMHas, JICKIHSI-BU3yaTu3allns.
3aHATHS JICKUMOHHOIO THIIA COCTABIAIOT 34% ayIUTOPHBIX 3aHATHM.

JUIst aTTecTauuu CTYACHTOB IO KAKJIOMY MOJYJIO JTOJIKHBI IPOBOJUTHCS
KOHTPOJIbHBIE pa00Thl. UITOrOBBIN KOHTPOJIb: 3a4ET.

6. YueOHO-MeTOAMUYECKOE 00eceueHre CAMOCTOATEIbHOI PadoThI CTYICHTOB.
6.1. Buasl v OpsiIOK BBITIOTHEHUS] CAMOCTOSATEILHON paboThI

1. I/I3y‘lCHI/IG peKOMeHﬂOBaHHOﬁ JIUTCPATYPHI.
2. Ilouck B HHTCPHCTC OOIMOJIHUTCIIBHOI'O MaTCpHalia
3. Iloaroromka Kk oT4eTam 1o JJaOOPaTOPHBIM paboTaMm.
4. PelieHue 3KCIEPUMEHTAIBHBIX U PACYETHBIX 3aa4.
5. TloaroToBka K KOJJIOKBUYMY.
6. IloaroroBka K 3a4ery.
No Bun camocrosTenbHOM Bupg xouTpons YyebHOo-MeTOoAMY.
paboThI obecrieyeHue
1. | IlogroroBka K oT4eTam 1o IIpoBepka BbinonHeHus pacueTos, | Cm. paznenst 7, §, 9
nabopaTopHBIM paboTam odopmiieHus paboTHI B JTAHHOTO JOKYMEHTA.
1a00paTOPHOM JXypHaJle U
MPOpabOTKH BOMTPOCOB K TEKYIIEH
TEME M0 PEKOMEHI0BaHHOMH
JuTeparype.
2. | Pemenue sxcnepuMeHTanbHbIX | [IpoBepka gomManIHux 3a1aHui. Cwm. pa3genst 7, 8, 9
Y pacyueTHBIX 3a]a4 JTAHHOTO JTOKYMEHTA.
3. | [HoxroroBka k komnokBuymMy | IlpomexxyrouHas arrecranus B Cwm. pazgenst 7, 8, 9
(hopme KOHTPOIBHOM paboTHI. JAHHOTO JTOKYMEHTA.
4. | IlonroToBka K 3auery. Onpoc o KOHTPOJIbHBIM CwM. pasznenst 7, 8, 9
BOTIPOCaM JTAHHOTO TOKYMEHTA.

[—

. Texymuit KOHTPOJIb: TOAITOTOBKA K OTYETaM I10 JIJA0OPAaTOPHBIM paboTaM.
. Texymuit KOHTPOJIb: PEIIeHNe IKCIIEPUMEHTAIILHBIX U PACUETHBIX 3a7ad.
. [IpomexxyTounast arrectanus B popMe KOHTPOJIBLHON pabOTHI.

Texywuii Kommpoab YCIEBAEMOCTH OCYIIECTBISIETCS HEMPEpPhIBHO, Ha
MPOTSHKEHUH Bcero Kypca. lIpexkiae BcCero, 3TO YCTHBIA OMpPOC IO X0y
7a00paTOPHBIX  3aHATHH, BBHIMOJIHICMBIA ISl  OMEPATUBHOM  aKTHUBU3ALWU
BHUMaHUSl CTYIACHTOB M OIEHKH WX YpPOBHS BOCTPHUATHS. Pe3ynbTaThl yCTHOTO
Olpoca YYHUTHIBAIOTCA TIPU BBHIOOPE WHAMBUAYAIBHBIX 3a7ad [JIsl PEIICHUSs.

W N




Kaxxmyro Henemo ocymecTBIsSeTCs MPOBEPKA BHITIOJIHEHHSI pacueToB, 0popMIIeHUS
paboThI B JTaOOpPaTOPHOM KypHAJIE.

IIpomedsicymounulii KOHMpPOiL TIPOBOTUTCSI B OPME KOHTPOJIBHOU pabOTHI, B
KOTOPOM COJIepIKaTCs TEOPETHUECKHUE BOMPOCHI U 3aaYH.

Hmoeoswiii konmpoas IPOBOINUTCS B BUC 3a4eTa.

7. @oHA OLEHOYHBIX CPeACTB /Js TPOBeJIeHHS TEeKYIero KOHTPOJIA
yCIeBaeMOCTH, MPOMEKYTOYHOH AaTTeCTAlMH 1O MTOraM OCBOEHUs
TUCIHUTIHHBI.
7.1. TunoBble KOHTPOJIBHBIE 3aTAHUS
KoHTposibHbIE BONPOCHI
[TpumeneHne AIeKTPOIN3a JUIsl OYUCTKHA CTOYHBIX BO/I.
OcBeTiieHrE U 00€CIIBEUMBAHUE TTPUPOIHBIX BOJ DJICKTPOIU30M.
OCHOBHBIE MMOKA3aTEIN KAYECTBA OUUCTKH CTOYHBIX BOJ DJIEKTPOJIU30M.
OCHOBBI TEOPHH IEKTPOGIOTAIINH.
OCHOBHBIE THIIBI JIEKTPOIU3EPOB B ANIEKTPODIOTAIMOHHBIX YCTAaHOBKAX.
CxeMblI 271eKTPO(IIOTAIMOHHBIX YCTAHOBOK.
Pacxon anexTposHeprun npu eKTpodIOTAITMOHHON OYUCTKE CTOYHBIX BOJI.
OCHOBBI TEOPHH IEKTPOKOATYIISIIUH.
AHOZHOE pacTBOpPEHHE jKelie3a U aTIOMUHUA. BBIXOH MO TOKY THIPOKCHIIOB
ATIOMUHUS U KeJe3a.
10. YcTpo#cTBO 3IIEKTPOKOATYISTOPOB.
11. DnexTpoKoarysilIMOHHAs] OUYUCTKA (DEHOJICOAEpKAIIUX BOJ.
12. DAEKTpOKOATYISAIIMOHHAS OYMCTKA CTOYHBIX BOJ OT KPACHUTEIIEH.
13. DAeKTpOKOATYISAIIMOHHAS OYMCTKA MTPUPOIHBIX BOI OT COCTUHEHUN MBIIIBSIKA.
14. Pacxoj METaIOB M DJIEKTPOIHEPTUU MIPHU AJIEKTPOKOATYISAIIMOHHON OUUCTKE.
15. AHOZTHOE OKHUCIICHHE.
16. DAEKTPOXMMUYECKOE OKUCIICHUE ITMAaHUIOB U IIMAHUTHBIX KOMILJIEKCOB.
17. TlpumeHeHue >eKTPOIn3a A OUUCTKU CTOYHBIX BOJ OT (heHoa.
18. IlpumeHeHue >eKTPOIU3a I OYUCTKU CTOYHBIX BOJ] OT KpacUTENeH.
19. DnexTpoxuMUYecKasi OYMCTKA aHUITMHCOIEPKAIIUX CTOUYHBIX BOJI.
20. HempsiMmoe 27IEKTPOOKUCIICHUE OPTaHNYECKUX COSAMHEHUH.
21. Dnextpo-DenHTtoH.
22. ®OTOANEKTPOXUMHYECKASI OUUCTKA CTOYHBIX BOJI.
23. UnTencudukanys nponeccoB MMEKTPOXUMUYECKOTO OKUCIECHUS 3JIEKTPOIU30M
MO/1 TaBJICHUEM.
24. Pacxo 3JEKTPOIHEPTUHU TP DIICKTPOXUMUICCKOM OKHCICHUU OPTaHWYCCKUX
COEJIMHEHUMH.
25. IlonsTue 00 saeKTpouaIuse.
26. OuucTka ra3000pa3HBIX BBIOPOCOB OT TUOKCH]IA YTIAEPOIa.
27. DneKTpoXuMHYecKasi pereHepaius Bo3ryxa.
28. Ounctka 16IMOBBIX Ta30B 0T CO; IICKTPOXUMUYSCKIM BOCCTAHOBIICHHEM.
29. [lonyyenne kapOOHATOB  METAUIOB  DJIEKTPOJM30M  TOJ  JIaBJICHHUEM
YTJIEKUCIIOTO Tra3a.
30. AHOIHOE OKHCTIEHUE JUOKCHUIA CEPHI.

OCoNoORWNE



31. Katoxgnoe Boccranosiaenue SO,.

32. Dnexkrpoxumuueckass  yrunuzanus  SO,. ¢ TOJMydeHHEM — Pa3UYHBIX
CepycoepKaIIiX COSTUHEHHM.

33. DIEKTPOXUMHUYECKasE OYUCTKA OT Ta3000pa3HOTr0 XJIOPOBOIOPO/IA.

34. Ounctka ra3000pa3HBIX BBIOPOCOB OT MEXaHWYECKUX IMPHUMEcCed W TBLIN B
AIIEKTPOPHIBTPaAX.

35. DNeKTPOKUHETHYECKUE METO Il OUUCTKHU IPYHTA.

36. DIEKTPOXUMHYECKOE OKUCIICHNE JTUTHUHOB.

37. DnexTpoxuMHuueckas MoAU(pUKAIHS TUTHUHOB.

38. IlepepaboTka JJoMa CBUHIIOBBIX aKKyMYJISITOPOB 3JEKTPOIHIOM.

39. DnekTpoXuMHUUYeCKas YTHUIM3AIUsl OOpE3KOB O€lloil KECTH U KOHCEPBHBIX
OaHOK.

40. DnexTpoxuMuuecKkoe pauHUPOBAHUE METAIIIOB.

41. TlomydeHue ralbBaHUIECKUX MTOKPBITHA.

42. IlepepaboTKa 11aMa OT AJIEKTPOJIIUTUUECKOTO paPUHUPOBAHUS HUKEIIS.

43. YTunuzanus 0TX0/10B XJIOpua Kalbliys 3IEKTPOXUMUYECKUM METOOM.

44. Ytunuzanus OTXOJ0B CyJb(daTa HaTPus AIEKTPOIU3OM.

45. Ucnonb30BaHUE AJIEKTPOKOATYISAIIMOHHOTO METO/Ia JJI OCAKICHUS TSKEIIBIX
METaJUIOB TaJIbBAHO IMPOU3BOICTBA.

46. Kimaccudukanus dIeKTPOXUMHISCKIX METOJ0B OYMCTKHA CTOYHBIX BO/I.

47. Meroabl MHTEHCU(DHUKALIUHU IIEKTPOXUMUYECKUX MPOLECCOB.

48. Pacxon sneKTpOIHEPTUN Ha 00E3BPEIKUBAHUE CTOYHBIX BO/I.

49, KoMITJIEKCHBIM METOJI OYMCTKH CTOYHBIX BoA OT IIAB (OmorexHomorus +
AIIEKTPOIIU3).

50. [IpeumymiectBa W HENOCTATKU JJIEKTPOXHUMHUYECKUX METOJOB  3aIUTHI
ounocdepsl.

7.3. MeTonuueckue MaTepHaIIbl, OTIPEISIISIONINE MPOTICAYPY OLICHUBAHUS 3HAHUH,
YMEHUH, HABBIKOB W (WJIM) OIBITA JESITCIBHOCTH, XapaKTCPU3YIOIMIUX ITarlbl
(bOopMHUPOBaHUS KOMITCTCHITHA.

OOmumii pe3ynbTaT BBHIBOAUTCS KaK WHTErpajibHas OIICHKA, CKJIQJbIBAIOIIAs W3
TeKyIIero KoHTpoJis - 50% u mpoMekyTouHOro KOHTpoJis - 50%.

Tekymui KOHTPOJIb IO JUCUUIUIMHE BKIIFOUAET:

- moceuieHue 3augaTui - 20 6aios,

- BBITIOJTHEHHE JTaOOPATOPHBIX 3aJIaHuil (JOIMYCK, BHITIOJIHEHUE, caada padbot) — 60
0aos,

- BBITIOJTHEHHUE IOMAITHUX (2yAUTOPHBIX) KOHTPOIBHBIX padoT - 20 6asnios.
IIpoMeKyTOUHBIN KOHTPOJIb 10 JUCLUILIMHE BKIKOYACT:

MUCbMEHHAsI KOHTPOJIbHAs padoTa - 100 6aios.
Kpumepuu oyenusanus no sauemy

OTBeT OLCHUBACTCA «3aYTEHO», €CJIN CTYJACHT:

MOJTHO PACKPBLI COACp)KaHWE MaTepualia B 00JACTH, MPEAYCMOTPEHHOW MPOrPaMMON;
H3JI0XKWJI MaTCpuall TpaMOTHBIM SA3bIKOM B OHpeI[CHCHHOﬁ JIOTUYECKOM IIOCJICA0OBATCIBbHOCTH,
TOYHO HCIIOJIB30BAJI TCPMHHOJOIWIO; IIOKAa3aJl YMCHHA WIJIIOCTPHUPOBATE TCOPETUYCCKUC



NOJIOKEHUS KOHKPETHBIMHM TpUMEpaMH U3 TPAKTHKH; MPOJAEMOHCTPUPOBAT YCBOCHUE
M3YYEHHBIX COMYTCTBYIOIIHUX BOMPOCOB, CHOPMUPOBAHHOCTh U YCTOWYMBOCTh 3HAHUMN; OTBEUal
CaMOCTOSITENIHO 0€3 HaBOASIIMX BOIPOCOB; BOSMOXKHBI OJIHA — JBE HETOYHOCTH IIPH OCBELICHUN
BTOPOCTETIEHHBIX BOIPOCOB.

OTBeT OLIEHUBACTCS «He 3aYTEeHO0» B CICTYIOLINX CIIydasx:

HE PacKpbITO OCHOBHOE COZEepKaHHE Y4eOHOTO METOINYECKOr0 MaTepuaa; oOHapyKeHO
HE3HAHWE W HEMOHMMAHUE CTYAEHTOM OOiblIeH Wiy Haubojee Ba)KHOW YaCTH JUCHUILIUHBL;
JIOTIYILIEHbI OIIMOKHU B ONpPEAEICHUHN MOHITUM, IPH UCTIOJIB30BaHUU TEPMUHOJIOTUH, KOTOPbIE HE
UCTIPABJICHBI TIOCJIE€ HECKOJIBKUX HABOASAIIMX BOIPOCOB MPEMOJABATENs; JOMYCKAeT OUIMOKU B
OCBEILIEHUU OCHOBOIIOIAralOUINX BOIPOCOB TUCIUILINHBI.

Kpumepuu evicmasnenus oyeHok npu npogedeHuu mexyueco KOHMPOJS YCNeeaemMocmu —
KOHMPOIbHOU pabomol:

OYeHKa «omauyHo». TIyOOKHE WCYEPIbIBAIOIINE 3HAHHUA MaTepHuaia, JOTMYeCKH
nocieoBaTeIbHbIC, IOJIHbIE, NpPaBWJIbHbIE U KOHKPETHBIE OTBETHI Ha BOIPOCH OWIIETa;
UCTIOJIB30BaHUE B HEOOXOIMMOW MEpe B OTBETaX TEPMUHOJIOTHU TUCIUIUIMHBL, IPEICTaBICHHON
B PEKOMEHIyEeMbIX YUeOHBIX TOCOOUSIX U TOMOJHUTENBHOM TUTepaType;

OoyeHka  «xopowto»: TBEpABIE W  JOCTATOYHO TIOJNHBIE 3HAHWSA  MaTepuana,
nocieA0BaTeIbHbIe, TPAaBUIbHbBIE, KOHKPETHBIC OTBETHI HA IOCTABICHHBIE BOIIPOCHI, MOTYT OBIThH
JIOTYIIICHBl HECYIIECTBEHHBIE HEIOYEThl B OTBETaX M HE3HAYUTENbHBIC HAPYIICHHUS JIOTUKU
U3II0KEHUsl MaTepuana;

OYeHKa «y0061emeopumenbHo»:; 3HAaHHE W TOHUMAaHHE OCHOBHBIX MaTepuaia, HaJIndue
HECYIIECTBEHHBIX OmMOOK (He Oosiee 50%) mpu HECOCOOHOCTH WX MOCIEIOBATEILHOTO U
JIOTHYECKOTO U3JI0KEHHUS, BBI3BIBACT 3aTPYAHEHHE UCIIOIB30BAHNE TEPMUHOJIOTUH TUCIUILINHEI;

OYEeHKAa  «HeyO08/1emeopumenbHo»: HEMOHUMAaHUE CYIIHOCTH BOMNPOCOB, TIpyObie
CYIIIECTBEHHBIE OIIMOKKA B OTBETE, OTCYTCTBHE CIHOCOOHOCTH K INHUCBMEHHOMY H3JI0KEHUIO
MaTepuana.

Kpumepuu oyenxu konmponvuvix pabom (KOII0K8UYM).

OYeHKa «OMAUYHO»: OTBET TIONHBIM, TPaBWIbHBIN, CaMOCTOSATENbHBINA, MaTepHal
U3JI0KEH B ONpPEJENIEHHOHW  JIOTMYECKOHW  MOCJENOBATENbHOCTH,  JIEMOHCTPHPYETCS
MHOT'OCTOPOHHOCTh IOJIXOZ0B, MHOTOACIIEKTHOCTh OOCYX/IEHUS MPOOJIEMbl, YMEHUE HAaXOAUTh
palMoHaNbHBIE TTyTH PEUICHHS 3a/1a4, YCTaHABIMBATH MPHYMHHO- CIIEACTBEHHBIC CBS3H MEXITY
CTPOEHHUEM, CBOMCTBAMH U MPUMEHEHUEM BEIIECTB, B JOTMYECKOM PACCYXIEHUH MPU PELICHUU
3aauu, TpaUuecKuX MOCTPOSHUSIX HET OMHMOOK, 33/7a4a pelieHa palruoHaIbHBIM CIIOCOOOM C
KOPPEKTHBIM HCHOJIb30BAHNEM HEOOXOJUMBIX (PU3NKO-XUMHUECKUX BEIUYHH, MOJTY4YE€H BEpHBIN
otBeT. Pabora BeimonHena Ha 76-100%

OYEeHKAa «XOpouioy: AaH TIOJNHBIN, MPaBUJIbHBII OTBET HAa OCHOBE M3YYEHHBIX MOHSITHIA,
KOHLEMNINH, 3aKOHOMEPHOCTEH, TeOpUil, HO JOMYCKalOTCs HECYIIECTBEHHBIE OIINOKH B pacuerax
IpHU pelleHny 3a1a4. PaboTa BbinonHeHa Ha 66-75%.

OYeHKA «YO00811emeopumenbHoy. TaH TIONHBIA OTBET, HO TPU 9TOM €CTh CYIIECTBEHHBIC
OLIMOKM yKa3bIBAIOLIME HAa HEYMEHHE HCIIOJIb30BaTh TEOPETHYECKHE 3HAHUS M YMEHUS NpHU
pEIICHNH TIOCTABJICHHBIX 3a/1a4. J[aHHbIe TIpoOeNbl B 3HAHUSAX HE MPENSATCTBYIOT JallbHEHIIEMY
oOydenuto. Pabora BeimonHena Ha 50-65%

OYEeHKA  «HeYyO0BNIemBOPpUMeNbHOY. OTBET OOHApYXKMBAeT HE3HAHWE OCHOBHOTO
(moporoBoro) cozxepkanus yueoHoro marepuana Pabora seimonnena menee 50%

Kpumepuu oyenxu ycmuoeo onpoca - Kpumepuu oyeHu8aHusL:

OLIEHKA «OTJIMYHO» - BBICTABIISIETCS CTYIEHTY, €CJIM CTYAEHT Jall MOAPOOHBIE OTBETHI Ha
BCE 3aJIaHHBIE BOIMPOCHL. [Ipu 3TOM CTYIECHT JOJDKEH MOKa3aTh 3HAHUS HE TOJBKO W3 OCHOBHOM
JTUTEpaTyphl, HO U 3HAHUS U3 JOMOJHUTEIBHOMN IUTEpaTyphl, ceTu Internet;

OIIEHKA «XOPOIIIOY» - BBICTABIISACTCS CTYJEHTY, €CIIM CTYIEHT Jajl IMOJIHbIe OTBETH Ha BCE
BONPOCHI, TOKa3aB 3HaHMSA M3 OCHOBHOW JuTeparypbl. IIpm 3TOM CTYOEHT JOMYCTHI
HE3HAaYUTEeNbHbIE OMNOKN B OJTHOM BOIIPOCE;



OLICHKA «yJOBJETBOPUTEIIBHO» - BBICTABISETCS CTYIAEHTY, €CIM CTYACHT Jaj
0000111eHHBIE OTBETHI Ha BCE BOIPOCHI, MOKAa3aB 3HAHUS W3 OCHOBHOM suteparypsl. [Ipu sTom
CTYACHT JIOMYCTHJI HE3HAYUTEIIbHBIC OMUOKN B HECKOJIIBKUX BOIPOCAX;

OLICHKAa «HEYJIOBJIETBOPUTEIHLHO» - BBICTABIAETCA CTYACHTY, €CIU CTYIEHT He aaj
0a30Bble OTBETHl HA BCE BOIPOCHl, HE MPOJEMOHCTPUPOBAI JIOIMUYECKOW CBS3H MEXKIY
TEOPETUUECKUM M MPAKTUYECKUM MaTepuaioM. He mokazan 3HaHUS U3 OCHOBHOM JIMTEPATYpBHI.
CryaeHT JOoImyCTHII 3HaYUTEIbHbIE OIIMOKH B BOIPOCAX.

8. IlepeyeHb OCHOBHOI M [JONOJHUTEJIbHOW Y4eOHOH JIMTepaTyphbl,
HEe00XO0AMMOii 17151 OCBOCHUS TUCUUIIJIMHBI.

@) OCHOBHAaA TUmMepamypa:

1. lamackun bopuc bopucoBuu. Dnexrpoxumust: [yueoHuk] / Jamackun, bopuc
bopucosuy, O.A. Ilerpuii, I'.A. Hupnuua. - 2-e uza., uchp. u mepepad. - M.:
Xumus: KomocC, 2006. - 670 c.

2. [IpakTukyM Mo 3JeKTpoXuMuu: [y4ded. mocodbue s xum. crerl. By3oB / b.b.
Hamackun u 1p.]; nox pea. b.b. Jlamackuna. - M.: Beicu. mk., 1991. - 287 c.

3. CyBopuH, A.B. DineKTpoTeXHOJIOTHYECKHE YCTAaHOBKH: yueOHoe nmocodue / A.B.
CyBopuH. - KpacHosipck: Cubupckuii ¢peaepanbubiii yuusepcutet, 2011. - 376 c. -
ISBN 978-5-7638-2226-7, To xKe [ DNEeKTpOHHBIN pecypcl]. -
URL: http://biblioclub.ru/index.php?page=book&id=229391

0) OononnumenvHas 1umepamypa:

1. Tamackun bopuc bopucoBud. OCHOBBI TE€OPETHUUECKOU 3IEKTPOXUMHUHU: YUeo.
nocobue ayist xuMm. cren. By3oB / Jlamackun, bopuc bopucosuu, Ilerpuii, Oner
ATNeKCaHIpOBUY. - 2-€ U31., iepepald u gor. - M.: Beicmr. mk., 1978. - 239c¢.

2. Kome1ioB, B.b. Teopernueckue OCHOBBI 3alIUTHI OKPYKAFOIICH CpPeIbl. YICOHUK
st By3oB / B.b. KonbrioB, O.B. Kongparsesa; pen. B.b. Konsiosa. - Mocksa:
[Tpomereit, 2018. - 734 c.: cxem., Tabn. - bubmmorp.: c. 661-663. - ISBN 978-5-
906879-79-0; To xKe [ DNEeKTpOHHBIN pecypcl]. - URL:
http://biblioclub.ru/index.php?page=book&id=483194

3. DIEKTPOXUMHUYECKUE  METOABl  HCCIEAOBAHMS  JIOKAJIBHOH  KOPPO3HH
MACCUBUPYIONIUXCS CIUIABOB M MHOTOCJIOWHBIX cucteM: MoHorpadus / P.A.
Kaitgpukos, b.JI. Kypasnes, C.C. BunorpagoBa u nap.; MuHUCTEPCTBO
obpazoBanus u Hayku Poccun, ®I'BOY BIIO «Ka3anckuii HalMOHaIbHBIN
HCCIIEIOBATENIbCKUM TEXHOJIOTHYECKUM yHUBEpcuTeT». - Kaszanb: M3marenbcTBo
KHUTY, 2013. - 144 c.: wi., Tabin. - bubnuorp. B kH. - ISBN 978-5-7882-1403-0;
To xe [DneKTpOHHBIN pecypcl]. - URL:
http://biblioclub.ru/index.php?page=book&id=258832

9. Ilepedyenb pecypcoB HHGPOPMANMOHHO-TEJIEKOMMYHUKANMOHHON CeTH
«HTEpHET», HEOOXOAUMBIX /IJISl 0CBOEHMSI JUCIUILIUHBI.

1). eLIBRARY.RU [DnektpoHHBIN pecypc]: siekTpoHHas OuOimotexka / Hayw.
2JIeKTpoH. 0-ka. — MockBa, 1999. —Pexxum nmoctyna: http://elibrary.ru/defaultx.asp.
— 3. pyc., aHru.

2). Onextponnsnii katamor HBb JII'Y [OnexktponHbIi pecypc]: 0a3za HdaHHBIX
COJAEPKUT CBEIEHHs O BCeX BHAax JuT, nocrynaioumx B ¢Goux Hb
JAU'Y/Jlarectanckuii roc. yH-T. — Maxaukana, 2010 — Pexum pgocryma:
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http://biblioclub.ru/index.php?page=book&id=258832
http://elibrary.ru/defaultx.asp

http://elib.dgu.ru,

3). Moodle [DnekTpoHHBIM pecypc]: cucTemMa BUpPTyallbHOro oOydeHueM: [0a3a
naHubix | / Jlar. roc. yH-T. — Maxaukana, r. — Jloctyn u3 cetu JAI'Y wmm, mocne
pEerucTpaluy U3 CeTH yH-Ta, U3 JII0OOH TOYKH, UMEIOIIEH JOCTYN B MHTEPHET. —
URL: http://moodle.dgu.ru/.

4). 9bC 1books.ru [DneKTpoHHBIN pecypc]: ANEKTPOHHO-OMOINOTEYHAsI CUCTEMa. —
Pexxum moctyna: https://ibooks.ru/.

5. OBC book.ru [DnekTpoHHBIN pecypc]: NEKTPOHHO-OMOINOTEYHAs CUCTEMA. —
Pesxxum noctyna: www.book.ru/.

6. OBC iprbook.ru [DmekTpoHHEII pecypc]: IMEKTPOHHO-OMOINOTEYHAS] CUCTEMA.
— Pesxxum noctymna: http://www.iprbookshop.ru/31168.html .

10. MeToanyeckue yKazaHusl AJs 00y4aHOIIMXCS M0 OCBOCHUIO M CIUIIUHBI.

Jleknmonnblii Kype. Jlekmnus sBisieTcss ocHOBHOM (opmoit oOydyeHus B
BBICIIIEM y4eOHOM 3aBeJieHMHu. B Xoze JIeKIIMOHHOrO Kypca IPOBOJIUTCS
CUCTEMATHUYECKOE M3JIOKEHUE COBPEMEHHBIX HAYYHBIX MAaTEpHUAJOB, C LEJbIO
dbopMHpoBaHUS Yy CTYJEHTOB 3HAHMM M YMEHUH B 00JIACTU HKOJOTHYECKOM
nacrmopTu3alMu M arrectranud. YTo  OCOOCHHO  BaXXHO  HMHXKEHEpaM,
CHEIUATN3UPYIOMKUMCS B 00JIaCTH 3alllUThl OKpyXkaroiei cpeasl. B Tetpanu ms
KOHCIIEKTUPOBAHUS JICKIIMI 3allUCU JTOJDKHBI ObITh M30UPATEIbHBIMU, MOJHOCTHIO
CIeAyeT 3aluChiBaTh TOJBKO ONpeacyieHus. B KOHCHEKTe peKOMEHIyeTCs
MPUMEHSITh COKpAIIEHHUs CJIOB, YTO YCKOpSET 3amuch. Bompochl, BO3HUKIIUE Y
CTYJICHTOB B XOJ€ JIEKIIMH, PEKOMEHIYyeTCsS 3aluChiBaTh Ha TMOJAX, WU TMOCTe
OKOHYAHUSA JICKIIMU OOpaTUTHCS 3a pa3bsICHEHUEM K mpernogaBarento. CTyIeHTY
HEOOXOJIMMO aKTUBHO PabOTaTh C KOHCIEKTOM JICKIIUM: MOCTE OKOHUYAHUS JICKIIUU
PEKOMEHAYETCsl MEepeunTaTh CBOU 3alMCH, BHECTU MOMPABKU W JIOMOJIHEHUS Ha
noisix. KOHCHEeKThl JIeKUM clieqyeT HCIO0JIb30BaTh IMpPU MOATOTOBKE K
MPAaKTUYECKUM  3aHATHUSIM, MOJYJIbHBIM KOHTPOJIbHBIM, TIIPU  BBHIIIOJIHEHUU
CaMOCTOSITETIbHBIX 3aJJaHUM.

Jlaboparopubie 3ausitusi. llepen Hauamom 1abOpaTOpPHBIX 3aHSATHH,
CTYIEHT JOJIKEH CAMOCTOSITENBHO M3YYUTh METOAMKY BBIIIOJIHEHUS U TOJIYYUTh
JOMYCK y TpemnojaBarenisi. B xojae 51a0opaTOpHBIX 3aHATHH CTYACHT TIOJ
PYKOBOJICTBOM IPEMO/IaBaTEIIs BHIOTHSIET JIA0OPATOPHBIC 3a/1aHHUS, TTO3BOJISIONINE
3aKpEeNUTh JIEKIIMOHHBIM MaTepuasl Mo HM3y4yaeMOW TeMe, HAy4YUThCS BBHITIOTHATH
CTaTUCTUYECKYI0 OO0paOOTKYy TMOJYYEHHBIX JJaHHBIX, HAy4YUThCS padoTaTh C
METOJUKaMH, PYKOBOSAIIMMH JOKYMEHTaMH, HHGOpPMALIUEH pa3IudHOTO YPOBHSI.
CTyneHT JOJDKEH BECTH aKTUBHYIO IIO3HABaTeNIbHYIO paboty. Ilemecoobpaszno
CTPOUTH €€ B (popMe HaOIIOJIeHUs], SKCIIEPUMEHTA U KOHCIEKTUpOBaHUs. BaxHo
HAy4YUTHCS BKJIIOYaTh BHOBb IMOJy4aeMyl) HHQPOpMAIMI0O B CHUCTEMY YXKe
UMeIIuXcs 3HaHmid. HeoOxomammo Takke aHaMM3UPOBaTh Marepuan s
BBIJICJICHUS OOIIETO B YaCTHOM M, HA00OPOT, YaCTHOTO B OOIIIEM.

CaMmocrosiTesibHAsE  padoTa  BBINOJHAETCS  CTYJAGHTOM B BHUJE
KOHCHEKTHUPOBAHUS MEPBOUCTOUYHHMKA, 3aKPEIUVIEHUSI MaTepuasa MpUu BHIIIOTHEHUU
MPaKTUYECKUX PpaboT 1o Teme. Pe3ymbrarel CcamMOCTOSATENBHON  pabOThI
KOHTPOJIMPYIOTCSl MPENOJIaBaTeeM U YUYUTHIBAIOTCA NPU aTTECTALMU CTYAEHTA
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(3auer, sk3ameH). IIpy 5TOM NPOBOOUTCS: TECTUPOBAHUE, SKCIPECC-ONPOC HA
CEMHHAPCKUX U TPAKTUYECKUX 3aHATUAX, 3aCIyLUIMBAaHUE JOKJIAI0B, IPOBEpKa

IIMCBbMCHHBIX pa60T UT.AO

Pa3znennl 1 TeMBI 1J151 CAMOCTOATEILHOIO H3YYCHUSA

Buabl n coepKaHue CaAaMOCTOATEILHOM paﬁOTbI

Bsenenue. [Ipeamer u 3agaun Kypcea.

Hcnons3oBanue SJICKTPOXUMHNYICCKUX TEXHOJIOTUM A
3alIMThI Opr)KaEOHIeﬁ CpCabl.

I/I3y‘IeHI/Ie mmponecca 3HeKTpOXI/IMI/I‘IeCKOﬁ nepepa60TKI/I
COOO0BO-IICJIOYHOT'O CTOKa

TeOpeTI/I‘{eCKI/Ie OCHOBBI 3JICKTPOXUMUYCCKHUX IMPOILECCCOB

HccnenoBanue mporecca 3J1eKTPOXUMUYIECKOH
YTHINA3AIAN OTXOOB CylIb(aTa HaTpHs

-KOHCIIEKTUPOBAaHUE IEPBOUCTOYHUKOB U JApPYrou
yueOHOI JTUTEPATYPHI;

-npopaboTka yueOHOro marepuana (Mo KOHCHEKTaM
JeKIMiA  y4eOHOH W HAy4HOH  JmTepaType),
MOATOTOBKA JOKJIAJOB HAa NPAKTUYECKHUE 3aHATHSA, K
Y4aCTHUIO B TEMAaTHYECKHUX AUCKYCCHUSX;

-TIONCK M 0030p HAay4YHBIX NyONWKamui
3JIEKTPOHHBIX HCTOYHHKOB nH(pOPMaLUH,
MOATOTOBKA;

- paboTa ¢ BOIPOCaMH VISl CAMOTIPOBEPKH;

DU3NKO-XUMHIECKNE XapaKTEPUCTHKN MAaTEPUAIOB U
pPacTBOPOB, UCIOIB3YEMBIX B INEKTPOXUMUUECKUX
TEXHOJIOTUSIX.

HccnenoBanue nporiecca 3JIeKTPOXUMUYECKON
YTHUIN3alUUH JUOKCHJIAa YTIIepoia U3 MPUPOJHBIX ra30B

Hcnons3oBanue SJICKTPOXUMHNYCCKUX METOJIO0B IJIA
YTUIU3allu OTXOOAIINX Ira30B.

OIEeKTPOXUMUYECKOE U3BJICUCHNUE MEH U3 TPABUIBHBIX
pacTBOpoB

-KOHCIIEKTHPOBAHHE IIEPBOUCTOYHUKOB M APYroi
yueOHOM JuTepaTyphl;

-npopaboTka y4eOHOro Marepuasa (IO KOHCIIEKTaM
JeKuuii  yueOHOW M Hay4yHOW  JMTeparype),
NOATOTOBKA JOKJIAJ0B HA MPAKTUYECKHE 3aHATHA, K
YUYaCTHUIO B TEMAaTHYECKUX JUCKYCCHSX;

-ouck ¥ 0030p Hay4yHbIX MyOnukamuid |
JJIEKTPOHHBIX HCTOYHHUKOB nHpopManny,
TIOJITOTOBKA;

- paboTa ¢ BOIPOCaMH [UIsl CAMOIIPOBEPKH

QHCKTPOXI/IMI/I‘I€CKI/IG MCTOAbI YTUIIN3allUU U OYHUCTKHU
CTOYHBIX BOJ I'aJIbBAHUYCCKUX II€XOB 0663Bpe)KI/IBaHI/Ie
OpPTraHUYCCKUX HpI/IM@C@ﬁ CTOYHBIX BOJ ITOJ JABJICHHUEM

Od4ncTKa CTOYHBIX U TEPMAIBHBIX BOJ OT ()EHOJIOB H
HeTenpoaykToB. [TonydyeHre aTFOMUHIIA COCPIKAIITIX
KOAryJistHTOB M BOJIOPO/1a AEKTPOXUMUYECKUM
crocoOoM

OuncTKa CTOYHBIX BOJ OT Kpacuteneil. OuncTka
CTOYHBIX BOJI OT KpaCUTEJIEH 0] 1aBJIEHUEM

-KOHCIICKTHPOBaHNE IIEPBOMCTOYHMKOB H APYTOH
y4eOHO¥ TUTepaTypsl;

-popaboTka yueOHOTro Marepuana (Mo KOHCHEKTaM
JeKuuii  yueOHOW W Hay4yHOW  JMTeparype),
NOATOTOBKA JOKJIAJ0B HA MPAKTUYECKHE 3aHATHA, K
YUYaCTHUIO B TEMAaTHYECKUX JIUCKYCCHSIX;

-OMCK M 0030p HAay4HBIX NyONuKamuii w
3JIEKTPOHHBIX HCTOYHUKOB uHbopmauu,
MOJTOTOBKA;

- paboTa c BOIIPOCAMH JUIsl CAMOITPOBEPKH

11. Ilepeyenr HHGPOPMALMOHHBIX

TEeXHOJIOTHii,

HCIOJIb3YeMBbIX  IpH

OCYLECTBJICHMH O00pa30BaTelbHOI0 Mpouecca M0 AUCHUIUIMHE, BKJIHYas
nepevYeHb NMPOrpaMMHOr0 odecnedyeHusi 1 MH(POPMALMOHHBIX CIPABOYHBIX
CHCTEM.

[Ipu ocymecTBaeHM 00pa30BaTENILHOTO Ipolecca MO JAUCLUILIMHE
«ONEKTPOXUMUYECKAE TEXHOJIOTUH 3ALIUTHI OKPYXKAIOIIENH CPEIbD» UCIOJIB3YIOTCS
cieayromye nHPOpMallMOHHbIE TEXHOJIOTUH:

» 3aHATUS KOMIIBIOTEPHOTO TECTUPOBAHMSL.
» JleMOHCTpaIMOHHBI MaTepuan MPUMEHEHUEM MPOEKTOpa M MHTEPAKTUBHON

JIOCKH.

» KommbproTepHbie mporpamMmbl ISl CTaTUCTHUYECKON 00pabOTKH pe3ylbTaToB
aHaausa.
» [Iporpammsr nakera Microsoft Office

12. Onucanue MaTepuaJIbLHO-TEXHUYECKON 0a3bl, HeOOXOAUMOM
oCylleCTBJIEHHS] 00Pa30BaTeJbLHOI0 MPoLecca Mo AUCHHUILIMHE.

B cootBerctBun ¢ tpeboBanusimu ®PI'OC3+ kadenpa mmeeT creruaibHO
000pyIOBaHHYIO YU4E€OHYIO ayIUTOPHUIO AJI MPOBEACHUS JEKIIMOHHBIX 3aHSATHH IO

AJIA



MOTOKaM CTYAE€HTOB, TOMEIIEHUS I JIaOopaTOPHBIX pabOT Ha TPYIIY CTYIECHTOB
u3 12-14 4yenoBek M BCIOMOraTelIbHOE MOMENIEHUE I XPAHEHUS XUMHUYECKHUX
PEaKTUBOB U MPO(UIAKTHUYECKOTO0 00CIYKMBaHUSI Y4EOHOTO U Yy4eOHO-HAYYHOTO
000py10BaHUS.

[Tomenienne Juisi JEKIMOHHBIX 3aHATUH YKOMILIEKTOBAHO KOMILIEKTOM
AJIEKTPOIUTAHUS, CHEIUATU3UPOBAHHOM MeOenbl0 M OoprcpeacTBamMu  (JocKa
ayIMTOpHAsl JUIsl HamucaHus MeloM U ¢iomacTepoM, cToika-kadeapa, CTOI
JIEKTOpa, CTYJI-KPECio, CTOJBl ayJuTOpHbIE AByXMecTHbIe (1 Ha KaxabIX IBYX
CTYACHTOB), CTyJl ayAUTOPHBIN (1 Ha KaXIOTO CTYIEHTA), a TAK)KE TEXHUYECKUMU
cpeacTBaMu oOyueHus (IKpaH HACTEHHBIN C 3JIEKTPOIIPUBOIOM M IUCTAHIIMOHHBIM
YIPABJICHUEM, MYJIbTUMEANA IPOEKTOP C HOYTOYKOM).

JlabopaTopHble 3aHSTHS TPOBOIATCS B CICIHAIBLHO O00O0PYIOBAHHBIX
7a00paTOpHUsAX C MPUMEHEHUEM HEOOXOUMBIX CPEICTB 00yUYeHus (JaO0paTOPHOTO
o0opyaoBaHusi, 00pa3lioB, HOPMATUBHBIX M TEXHUYECKUX JIOKYMEHTOB M T.IL.).
[Tomemnenust J1a0OPAaTOPHBIX MPAKTUKYMOB YKOMIUIEKTOBAHBI — CIICIIMAIBHON
yueOHO-1a00paToOpHOIl MeOeNbI0 (B TOM YHCIIE CTOJIAaMU C XMMHYECKH CTOMKUMU
MOKPBITUAMH ), y4eOHO-HAyYHBIM 71a60paTOPHBIM 000pyI0BaHUEM,
U3MEPUTETFHBIMU  MIPUOOpaMU M XMMHYECKOM TIOCYJ0M, B TOJHOM Mepe
00€eCIeYnBaOIIMMH BBITOJTHEHUE TpeOOBaHUN MPOTrpaMMBbl MO AHATUTHYECKOM
XUMUH.

Cucrema «Packary asst 3IeKTPOXUMUYECKOTO MOJTyUYEHUs aHOJIUTA
Becwl anamutnueckue Leki B1604, Pioneer.

Beco Texnoxumuueckue Leki B5002.

DIEKTPOAU3EPhl OJHOKAMEPHBIE, TBYXKAMEPHBIC U TPEXKaMEpHbIE
Brmpsmurenu

AMnepmMeTpsl

BonbsT™eTpsl

DIIEKTPOIbI

. Konmopumetpst poroanexkrpuueckne KOK-2, KOK-2MII, KOK-3.
10. AsToknas

11. Tuctunnstop A-10.

12. Habop nabopaTopHOl MOCYIbI.

13. Heo6xomumble peakTUBHI.
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