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
3a04yHas

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, ISJICKTPOXUMHUUCCKUMU
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, Ha60paTOpHI>Ie 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)

10 | 108 | 18 6 12 90 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

HPUPOIOOXPAHHBIX MPUPOJIOOXPAHHBIX TEXHOJIOTHI 1 000pyAOBaHUs,

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: ocBauBaTh HOBOE KonrposbHas

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

BiajieeT: HaBbIKaMH SKCIUTyaTaluH
HOBOT'0 000pPYyJOBaHMS 10
nepepaboTKe OTXOJOB U OUHCTKE
CTOYHBIX BOJ




ITK-9.3. npunumMaet
y4JacTHe B HaJa)KUBaHHH,
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
o00opynoBanus 1Mo nepepadboTke
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
MPOTPAaMMHBIX 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
HCIIONB30BAHUEM
Pa3IUYHBIX TEXHOJIOTHH,
B TOM YHCJIE U
OHMOTEXHOJIOTHI

[1K-14.1. cnocoben
HpeZ[J'IO)KI/ITI) KOHerTHI)Ie
TCXHUYCCKHUC peIlIeHI/ISI
JUISL OUUCTKU
3arps3HEHHBIX MOYB,
MIOBEPXHOCTHBIX U
TPYHTOBBIX BOJI

3HaeT: TeOpEeTUIECKHE OCHOBBI JJIS
IIOATOTOBKH TEXHHUYCCKUX pemeHHﬁ
JJIA OYMCTKHU 3arpA3HCHHBIX 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 HaYYHBIX
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 COJiepPsKaHue 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 CaMOCTOSITEJIbHYIO = yCIeBaeMoCTH (no
n padoTy CTYIEeHTOB U :‘ Heldenam cemecmpa)
/ a. TPYA0E€MKOCTH (B g ®opma
n E qacax) 2 NPOMEKYTOYHOM
o ) = .2 aTTecTauum (no
Q = 2 = Sl =
& o=l & 8 S cemecmpam)
g = El 5% B
< S | 2
=| £Ex| &2| 25| S
S| EE| o8| E3| 2
= % = © M = = <
2 g E 'g L é s ©
o 2
Sl =8 °
Monaynp 1. DIeKTpOXUMUYECKHE TEXHOIOTMH OYHCTKH CTOYHBIX BOJT
1 | Dnekrpodaoramms 10 | 1 1 10 YcTHBIN onpoc
2 | DIeKTpoKoarysus 10 | 1 1 10 YcTHBIN onpoc
3 | DneKTpoxXuMuIecKoe .
p 10 2 10 VYcTHbI onpoc
OKHCJIEHHE
Hroro no monyimo 1: 2 4 30 Kosnoksnym

Monaynb 2. DIeKTpOXUMHUYECKHUE TEXHOIOIUU IIepepabOoTKU TBEPABIX OTXOJ0B U
ra3o00pa3HbIX BHIOPOCOB

4 | OuuncTKa ra3000pa3HbIX

10 | 1 1 10 YcTHbI# onpoc
BEIOPOCOB
5 | DneKkTpoxuMHuyecKast
OYMCTKA IPYHTA,
nepepaboTka
0TpabOTaHHBIX 10 | 1 1 10 YcTHbIN onpoc
aKKyMYJISITOPOB M OTXOJIOB
LEJUTIOJIO3HON
IPOMBIIIIEHHOCTH
6 | YTuimsanus niaMoB v
raJbBaHUYECKUX 10 2 10 VYcTHBII onpoc
ITOKPBITUH 3JIEKTPOIM30M
Hroro no moxymro 2: 2 4 30 Komioksuym
Monysp 3. DKOJOTHYECKH OPUEHTHPOBAHHBIC DIIEKTPOXUMHUYECKHE TEXHOJIOTHH
7 | Ilomyuenue okucauTenen 10 2 10 YcTHBIN onpoc
8 | Homyuenne sonopona n 10 | 1 1 10 YCcTHBIH ompoc
TOTUTUBHBIE 3JIEMEHTHI
9 | DnekTpoxuMuyecKas
3aIUTa TEXHUUECKUX 10 | 1 1 10 VYcTHbIi onpoc
00BEKTOB OT KOPPO3UHU
Wroro no moayino 3: 2 4 30 Komnoksrnym
NTOI'O: 6 12 90 3a4yer

4.3. Conep:kaHue NMCHUILIMHBI, CTPYKTYPHPOBAaHHOE 10 TeMaM (pa3aeaam).

4.3.1. Coodeprcanue 1eKyuOHHBIX 3AHAMUNI NO OUCHUNTIUHE.

Mooyne 1. JnekTpoXUMHUYECKNE TEXHOJIOTMH OUYNCTKH CTOYHBIX BOJ

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 dekTpodoTanuu. (OCHOBHBIE THIIBI




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

Tema 2. Duaexrpokoaryjasauusi. OCHOBBI TEOPUU DIIEKTPOKOATYJISLIUH.
AHOJIHOE PacTBOpPEHHE »Keje3a. AHOJHOE PAacTBOPEHHE AlOMUHHS. Bbixom mo
TOKY THAPOKCUIOB QIIOMHUHHMS M JKejie3a YCTPOWCTBO 3JIEKTPOKOATYJISTOPOB.
bunosnsipabIi BJIEKTPOKOATYJISATOP. Harmophsiit BJIEKTPOKOATryJISATOP.
DIEKTPOKOAryIsTOp C PEUUPKYISALIHUEH. DJNeKTPOKOaryJsiuoHHas o0paboTka
OPUPOAHBIX BOJA. OJIEKTPOKOAryJSILMOHHAs OYHMCTKA (DEHOJICOAEPIKAIIUX BOJI.
DNEeKTpOKOAaryJsIMUOHHAs ~ OYMCTKA  CTOYHBIX  BOJ ~ OT  KpacuTeleH.
DNEKTPOKOAryISIIUOHHAST OYKMCTKA MPUPOJHBIX BOJ OT COEJUHEHHMN MBIIIbSKA.
Pacxon MeTaioB U 31EKTPOIHEPTHH MPHU IEKTPOKOATYIILHOHHON OYUCTKE.

Tema 3. JiiekTpoxuMUYeCKOe OKHCIeHHne. AHOIHOE OKHUceHne. OuncTka
OT LIMAHWUJIOB U IIUAHUJIHBIX KOMIUIEKCOB. [IprMeHeHne 3IIeKTpoin3a 11 OUUCTKU
CTOYHBIX BOJI OT (peHoJa. [[puMeHeHne AMeKTpoau3a Il OUUCTKH CTOYHBIX BOJ| OT
KpacuTesne. DJIEKTPOXUMHUYECKAs] OYMCTKA AHWUIIMHCOAEP KAIIMX CTOYHBIX BOJI.
Henpsmoe >IEKTPOOKUCICHHE OPraHUYECKUX COEAUHEHUU. ONeKTpo-DeHTOH.
DOTOANEKTPOXUMHUYECKAS OYUCTKA CTOYHBIX BOA. VHTeHCH(UKalMs MPOIECCOB
AIEKTPOXUMHUYECKOTO OKHUCJIEHUS DJJIEKTPOJIM30M TOJA JaBieHueMm. Pacxon
ANEKTPOIHEPTHUM  HPH  DJIEKTPOXUMHUYECKOM  OKUCIEHUUM  OPraHUYECKHUX
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 Boszayxa. Oumctka AbIMOBBIX ra3oB ot CO,
IEKTPOXUMUYECKUM BOCCTaHOBIeHUEM. [lomydenne kapOOHATOB METaIOB
AIEKTPOJIM30M MO/ JABJICHUEM YIJIEKHUCIIOrO ra3a. AHOJHOE OKUCJIEHUE AUOKCUIA
cepbl. Katonnoe BoccranoBinenne 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
O0TPA0OTAHHBIX AKKYMYJISTOPOB M 0TX0J0B LEJJII0JI03HOI 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
raibBaHU4YeCKuX TOKpbITUA. [lepepaboTka mimamMa OT AIEKTPOIUTHYECKOTO
padUHUPOBAHUS HUKEIIS.

Mooyas 3. IKOJIOTHYECKH OPUEHTHPOBAHHBIE 3JJIEKTPOXMMHUYECKHUE
TEXHOJIOTHH



Tema. 7. Ilonyuyenue oxucauresaei. [lonydenue xmopa M ruapoKcuaa
HaTpUsl. DIIEKTPOXUMHUYECKUI CHUHTE3 TMIIOXJIOPUTA HATPUsL. DIEKTPOXUMHYECKUM
CHUHTE3 XJIOPAaTOB M IEPXJIOPATOB. DIEKTPOXHUMHUYECKOE IIOJIYYEHUE IEPOKCUAA

BOOPO/IA.
Tema 8. IlosryyeHue BOIOpPOAA M TOIJIMBHBIE 3JIEMEHTbI. DJIEKTPOJIU3
BOJBL. DJEKTPOXMMUYECKOE TOJyueHHe Boaopoaa. Bopoponx — TOMIMBO

Oynyiero. Bomopoanas Texnonorusi. TOIMIUBHbBIE JIEMEHTHI.

Tema 9. DaexkTpoxuMuyeckasi 3alUTA TEXHUYECKUX OOBEKTOB OT
koppo3uu. Kopposus metamioB. CxXxembl 3alllUThl KPYIHBIX TEXHOJOTHUYECKOMN
00BEKTOB OT KOppo3uu. AHOHAs 3amuTa. KaTomnas 3ammuTa.

4.3.2. Cooeprcanue n1adOpamopHoO-npaKMUYECKUX 3AHAMUI  NO
oucyuniune.

Mooyne 1. JNeKTPOXUMUYECKHE TEXHOJIOTHN OUYUCTKHA CTOYHBIX BO/

Tema 1. dnexrpodaoranms. Texnuka 6e3onacHocTu. M3ydyeHue npoiecca
AIEKTPOXUMHUYECKOHN MEepepadOTKH COI0BO-IIETOYHOTO CTOKA.

Tema 2. Jaexkrpoxkoaryasiuusi. [lonyueHue amoMUHUN coAep KalIuX
KOaryJsiHTOB U BOJOPO/Ia AIEKTPOXUMUYECKUM CIIOCOOOM.

Tema 3. Daexkrpoxumuyeckoe  okuciaenme. OOe3BpeKHBaHUE
OpTraHUYECKUX TPUMECEH CTOYHBIX BOJ JJIEKTPOIU30M. OIEKTPOXUMHUYECKOE
U3BJICYEHUE MEJIU U3 TPABUJIbHBIX PACTBOPOB

Mooynb 2. DjeKTPOXUMHYECKHE TEeXHOJOTHH NepepadoTKH TBepPIAbIX
O0TX0/I0B M Ta3000pa3HbIX BLIOPOCOB

Tema 4. Ouuncrka ra3oo0pasHbix BbIOpPOCOB. lccrnemoBanue mpoiiecca
AIEKTPOXUMHUYECKON YTUIU3AIUMU JUOKCHU A YTIIepoa U3 MPUPOAHBIX ra30B.

Tema S. DJuaekrpoxuMu4yeckassi OYMCTKAa TpPyHTa, mepepadoTka
O0TPa0OTAHHBIX AKKYMYJISITOPOB M 0TXO0/I0B LEJIJII0JI03HOM MPOMBIIIJIEHHOCTH.
HccnenoBanue rmpoiecca 3JIEKTPOXUMUYECKON YTHUIIU3AIMK OTXOAOB CyJibdaTa
HaTpus

Tema 6. YTuamszauusi HIJIAMOB M TaJbBAHUYECKHUX MNOKPbITHI
3JIEKTPOJIM30M.  YTWIM3alMs  [UlaMa  TajJbBAaHUYECKUX  MPOU3BOICTB.
DIEKTPOXUMHUUYECKOE PACTBOPEHUE TAITbBAHUYECKUX MOKPBITHIA.

Mooyns 3. IKOJOTHYECKH OPUEHTHPOBAHHBIE 3JJICKTPOXMMHUYECKHUE
TEXHOJIOTUH

Tema 7. Ilosrydyenne okucanTesei. DIEKTPOXUMHUUECKOE MOJIyUEHUE
XJI0pa U 1IEJI0YU HATPUsl. DINEKTPOXUMUUYECKUN CUHTE3 TUIIOXJIOPUTA HATPHUSL.
DJIEKTPOXUMHUYECKOE TTOTyYEHUE aHOJIUTA.

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

Tema 9. JiekTpoxuMUUYeCKasi 32AATA TEXHUYECKUX 00bEKTOB OT
KOpPPO3MHU. AHOJIHASI U KaTOJHAs 3alIUTa OT KOPPO3HH.

5. O0pa3oBaTe/ibHbIE TEXHOJIOTHH

Pexomenmyembie 00pa3zoBaTeIbHbIE TEXHOIOTHH:

v/ Ha JEKIUAX 110 BCEM Pa3jeiaM UCIOJIb3yeTCs JEMOHCTPATUBHEIM
MaTepHua B BUJIE MMPE3CHTAIINIA;



v’ aboparopHbie pa0bOThI BBITIOIHSIOTCS CTYJAEHTAMU CAMOCTOSATENBHO MO/
KOHTpOJIEM Jab0OpaHTa U MpenoiaBaTesl.

VY aenbHBIM BeC 3aHATUN, IPOBOJUMBIX B MHTEPAKTUBHBIX (hopMax (JEKLUs-
Oecena, JEKIUA-IUCKYCCHS, JEKIUA-KOHCYIbTALMSL, IPOOIEeMHAas JEKUUs, JIEKLUs-
BU3YalIHU3alys, JEKIUs C 3aJIJaHUPOBAaHHBIMU OIIMOKAMHM), OIPEIEIIAETCs TIIaBHON
Henblo (MUCCUEH) MPOrpaMMbl, OCOOCHHOCTBIO KOHTHMHIE€HTa OO0ydYaromuxcs |
COJIEp’KaHUEM KOHKPETHBIX IUCLMIUIMH, U B ILIEJIOM B Y4eOHOM IIpoLecce II0
JAHHOW JUCUHWIUIMHE OHU JOJDKHBI COCTABJIATH HE MEHee 12 4acoB ayJuTOPHBIX
3aHATUA. Ipy YTeHMM NAHHOrO Kypca NPUMEHSIOTCS TAaKUE BUABI JIEKLIHM, KaK
BBOJHAs, JIeKUUA-uH(pOpMalus, 0030pHas, MpoOieMHas, JICKIHSI-BU3yaTu3allus.
3aHATHUS JIEKUMOHHOTO THIIA COCTABISIOT 34% ayIUTOPHBIX 3aHATUU.

JIns arrecTanuy CTYJIEHTOB IO KaXIOMY MOZYJIIO JOJKHBI IIPOBOJMUTHCSA
KOHTPOJIbHBIE pa0OoThl. ITOrOBBIN KOHTPOJIb: 3a4ET.

6. YueOHO-MeTOAMUYECKOE 00eceYeHre CAMOCTOATEIbHOI Pad0ThI CTYICHTOB.
6.1. Bupl v OpsiIOK BBITIOTHEHUS] CAMOCTOSATEILHON paboTh

1. V3y4yeHue peKOMEHI0BAHHON JUTEPATYPHI.
2. Ilouck B HHTCPHCTC OOIMOJIHUTCIIBHOI'O MaTCpHalia
3. IMoaroroBka k oTyeTam 1o J1aOOPaTOPHBIM paboTaM.
4. Pemenue OKCIICPUMCHTAJIbHBIX U PACUCTHBIX 3a441.
5. TloaroroBka K KOJJIOKBUYMY.
6. IloaroroBka K 3a4ery.
No Bun camocrosTenbHOM Bupa xouTpons YyebHOo-MeTOoAMY.
palboThI obecrieyeHue
1. | IloaroroBka K oT4YETaM I10 [TpoBepka BeImosiHeHUs pacueToB, | CM. pazzaenst 7, 8, 9
nabopaTOpHBIM paboTaM oopmienus paboTsl B JAHHOTO JJOKYMEHTA.
1a00paTOPHOM KypHaJe U
IPOPabOTKU BOIIPOCOB K TEKYIIEH
TE€ME MO PEKOMEHIOBAHHOMN
JuTeparype.
2. | Pemenue skcniepuMeHTaNbHBIX | [IpoBepka JoManIHuX 3a1aHui. Cwm. paznenst 7, 8, 9
Y pacyeTHBIX 3a]a4 JAHHOTO TOKYMEHTA.
3. | HoxroroBka k kommwmokBuymMy | I[lpomexxyrounas arrecranus B Cwm. paznenst 7, 8, 9
(opMe KOHTPOJIbHOW PabOTHI. JAHHOTO TOKYMEHTA.
4. | IlonroToBka K 3auery. Onpoc 1o KOHTPOJIbHBIM CwM. pasznenst 7, 8, 9
BOINIPOCAM JAHHOTO JIOKYMEHTA.

[—

. Texymuit KOHTPOJIb: TOAITOTOBKA K OTYETaM I10 JIA0OPAaTOPHBIM paboTaMm.
. Texymuit KOHTPOJIb: PEIIeHNe IKCIIEPUMEHTAIILHBIX U PACUETHBIX 3a7ad.
. [IpomexxyTounast arrectanus B popMe KOHTPOJIBLHON pabOTHI.

Texywuti Kowmponb YCIEBAEMOCTH OCYIIECTBISCTCS HENPEPHIBHO, Ha
NPOTSDKEHUH Bcero Kypca. IIpexknme Bcero, 3TO YCTHBIM OMpPOC MO XOMIy
7a00pAaTOPHBIX  3aHSATHM, BBIMOJHACMBIA [  ONCPATHBHOM  aKTHBU3AIUU
BHUMAHHS CTYJICHTOB M OICHKM HMX YPOBHS BOCIPHUATHSA. Pe3yiabTaThl yCTHOTO
Olpoca YYMTHIBAIOTCS MpU BHIOOPE WHIAMBUIAYAIBHBIX 3a/ady Il pelieHUsl.
Kaxxiyto Hesiento ocyecTBIseTCs MPOBEPKA BHITTOJIHEHHS pacyeToB, OPOpMIIEHUS
paboThI B JTaOOPATOPHOM KypHAJIE.

W N




IIpomesicymouHulii KOHMpOiL TIPOBOJUTCS. B (JOPME KOHTPOJIBHOU paboTHI, B
KOTOPOW COZIEPKATCSA TEOPETUUECKHUE BOIIPOCHI U 3aJa4H.
Hmozoswiii konmpoas TPOBOINUTCS B BUJE 3aUeTa.

7. MOHA OUEHOYHBIX CPeICTB /Js TPOBeIeHHS TEeKYIero KOHTPOJIA
yCIeBAeMOCTH, NPOMEKYTOYHOH AaTTeCTAMM IO MTOraM OCBOEHUS
AUCHUIIHHBI.
7.1. TunoBble KOHTPOJIBHBIE 3aTAHUS
KoHTposibHbIE BONPOCHI
[TpumeneHne AIeKTPOIN3a JUIsl OYUCTKHA CTOYHBIX BO/I.
OcBetnenue 1 00eCIBEUNBAHKE PUPOTHBIX BOJ] JICKTPOIH3OM.
OCHOBHBIC IMOKA3aTEIN KAYECTBA OUUCTKH CTOYHBIX BOJ SJIEKTPOJIA30M.
OCHOBBI TeOpHH IEKTPOQIOTAIINH.
OCHOBHBIE THIIBI JIEKTPOIU3EPOB B IIEKTPODIOTAIIMOHHBIX YCTAHOBKAX.
CxeMblI 271eKTPO(IOTAIMOHHBIX YCTAHOBOK.
Pacxon aiexTposHeprun npu eKTpOdIOTAIITMOHHON OYUCTKE CTOYHBIX BOJ.
OCHOBBI TEOPHH IEKTPOKOATYIISIITUH.
AHOZHOE pacTBOpPEHHE jKelie3a U aTIOMUHUA. BBIXOM MO TOKY THIPOKCHIIOB
ATIOMUHUS U KeJe3a.
10. YcTpoicTBO 2JIEKTPOKOAT YIS TOPOB.
11. DnexkTpokoaryasiiiMOHHAs OUYUCTKA (DEHOJICOAECPKAIIUX BO/I.
12. DAeKTpOKOATYJISAIIMOHHAS OYMCTKA CTOYHBIX BOJ OT KPACHUTEIIECH.
13. DAeKTpOKOATYISAIIMOHHAS OYMCTKA MTPUPOIHBIX BOI OT COCTUHEHUN MBIIIBSIKA.
14. Pacxoa METaIOB U DJICKTPOIHEPTUHU TIPH SJIEKTPOKOATYIISITHOHHOW OYHCTKE.
15. AHOHOE OKHUCIICHHUE.
16. DAEKTPOXUMHUYECKOE OKUCIICHUE ITMAaHUI0B U IIMAHUTHBIX KOMILIEKCOB.
17. TlpumeHeHue >EeKTPOIU3a I OUUCTKU CTOYHBIX BOJ OT (heHoa.
18. IlpumeHeHue >eKTPOIU3a I OYUCTKU CTOYHBIX BOJ] OT KpacUTENeH.
19. DnexTpoxuMUYecKasi OYMCTKA aHUIIMHCOIEP KAIIUX CTOYHBIX BOJI.
20. HempsiMoe 3JIEKTPOOKUCIICHUE OPTaHNYECKUX COSAMHEHUH.
21. Dnextpo-DenHrtoH.
22. ®OTOPIEKTPOXUMUYECKASI OUUCTKA CTOYHBIX BOJI.
23. nrencudukaiys mporeccoB MMEKTPOXUMUIECKOTO OKUCICHUS dIIEKTPOITU30M
MIOJT JTABJICHUEM.
24. Pacxo/ 3JEKTPOIHEPTUHU TIPH AJICKTPOXUMHUICCKOM OKHUCICHUU OPTaHWYECKHUX
COEJIMHEHUMH.
25. IlonsTue 00 AaeKTpouaIuse.
26. OuncTKa ra3000pa3HbIX BEIOPOCOB OT AMOKCHA yTiepoa.
27. DneKTpoXuMHUYecKasi pereHepanus Bo3ryxa.
28. Ounctka 16IMOBBIX Ta30B 0T CO; AIEKTPOXMMUYSCKIM BOCCTAHOBIICHHEM.
29. [lomyyenne kapOOHATOB  METAUIOB  DJIEKTPOJM30M  TOJ  JIaBJICHHUEM
YTIEKHUCIIOTO Ta3a.
30. AHOJTHOE OKHCIICHHE JTUOKCHIA CEPBI.
31. Katoxgnoe Boccranosiaenue SO.,.

CoNoOkWNE



32. Onextpoxumuueckas  yrwimzamus SO, ¢ TNOJy4eHHEM  pa3IMYHBIX
cepycoJeprKaliX COeTUHEHUM.

33. DNEeKTpOXUMHUYECKAsE OUUCTKA OT ra3000pa3HOro XJIOPOBOIOPOAA.

34. Ounctka ra3oo0pa3HbIX BBIOPOCOB OT MEXAHMYECKUX IPUMECEH U NbLIM B
AIIEKTPOPUIIbTPAX.

35. DNEKTPOKUHETUYECKHE METO/IbI OYMCTKHU IPYHTA.

36. DIEKTPOXUMHUYECKOE OKUCICHUE JIUTHUHOB.

37. DnexTpoxuMHuyeckas MoAU(pUKAIHS TUTHUHOB.

38. IlepepaboTka JoMa CBUHIIOBBIX aKKyMYJISITOPOB 3JEKTPOIH3OM.

39. DnekTpoXuMHUUYeCcKas YTHUIM3AIUs OOpE3KOB O€lloil KECTH U KOHCEPBHBIX
OaHOK.

40. DnexTpoxuMuuecKkoe paUHUPOBAHNE METAIIOB.

41. [lonyyeHue raibBAHUYECKUX MOKPBITHIA.

42. IlepepaboTKa 11aMa OT JIEKTPOJIUTUYECKOTO paPUHUPOBAHUS HUKEIIS.

43. YTunuzanuus 0TX0/10B XJIOpua Kalblys 3MEKTPOXUMUYECKUM METOOM.

44. YTtunuzanuus 0TX0/10B CyJb(aTa HATPUS JIEKTPOIUZOM.

45. Vcnonp30BaHue 3JEKTPOKOATYISIIUOHHOTO METO/A ISl OCAXACHUS TSKEIBIX
METAJIJIOB TAIbBAHO MIPOU3BOICTBA.

46. Knaccudukanus 3JIeKTPOXUMUIECKIX METO/IOB OYUCTKU CTOYHBIX BO/I.

47. Meroabl MHTEHCU(DUKALUHU IIEKTPOXUMUYECKUX MPOLECCOB.

48. Pacxof 37eKTpOIHEPTUH Ha 00€3BPEKUBAHNE CTOYHBIX BOJ.

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

50. IlpenMyimiectBa M HENOCTATKH  JJIEKTPOXMMHUYECKMX METOAOB  3aIUTHI
ounochepsl.

7.3. MeTonuueckue MaTepHaIIbl, OMPEISIIAIONINE MPOIICAYPY OLICHUBAHUS 3HAHUH,
YMEHUH, HABBIKOB W (WJIM) OIBITA JESITCIBHOCTH, XapaKTCPU3YIOIMIUX JTarlbl
(bOopMHUPOBaHUS KOMITCTCHITHA.
OOmmii pe3ynbTaT BBIBOAWTCS KaK WHTErpajibHAs OIICHKA, CKJIQJBIBAIONIAs W3
TeKyIIero KoHTpoJis - 50% u mpoMexyTouHoro KoHTpodis - 50%.
Tekymui KOHTPOJIb IO JUCHUIUIMHE BKITFOUAET:
- moceuieHue 3augaTui - 20 6aios,
- BBITIOJTHEHHE JTaOOPATOPHBIX 3aJIaHuil (JOIMYCK, BHITIOJIHEHUE, caada padbot) — 60
0aos,
- BBITIOJTHEHHUE IOMAITHUX (2yAUTOPHBIX) KOHTPOIBHBIX padoT - 20 6asnios.
[IpoMeKyTOUHBIN KOHTPOJIb 110 JUCHUILJIMHE BKIIFOYAECT:
MUCbMEHHAsI KOHTPOJIbHAs padoTa - 100 6aios.
Kpumepuu oyenueanus no sauemy

OTBeT OLCHUBACTCA «3aYTEHO», €CJIN CTYJACHT:

IMOJIHO PAaCKpbLI COACpKaHUEC MaTcpHajia B O6J'I3CTI/I, Hpe}IYCMOTpeHHOI\/'I HpOl’”p&MMOﬁ;
H3JI0XKWJI MaTCpuall rpaMOTHBIM A3LIKOM B OHpeHCHeHHOﬁ JIOTHYECKOU nocCJIC10BaTCIbHOCTH,

TOYHO HCIIOJIB30BAJI TCPMHHOJOIWIO; IIOKAa3aJl YMCHHA WIJIIOCTPHUPOBATE TCOPETHUYCCKUC
IMOJIOKCHHA KOHKPCTHBIMU  IMPUMCPAMHU U3 I[IPAKTUKU, MTPOACMOHCTPHUPOBAI YCBOCHHUC



U3YYEHHBIX COIMYTCTBYIOIIUX BOMPOCOB, C(POPMUPOBAHHOCTh M YCTOMYMBOCTH 3HAHMIA; OTBEYAI
CaMOCTOATENIFHO 0€3 HABOAAIINX BOIPOCOB; BO3MOXKHBI OJIHA — JIB€ HETOYHOCTH IPH OCBELICHUH
BTOPOCTETIEHHBIX BOIIPOCOB.

OTBeT OIICHUBACTCS «He 3aYTEHOY» B CICAYIOINX CIIydasx:

HE PAaCKPBITO OCHOBHOE CO/IEp)KaHHE YUeOHOI0 METOJUYECKOr0 MaTrepuaia; 0OHapyKeHO
HEe3HaHUE W HETIOHMMAHWE CTYJCHTOM Ooiblleil uiau Hanbojee BaXHOW YacTH IMCIUILIMHBL
JIOIYIICHBI OITMOKH B OTIPEIENIEHUH OHSATHH, PH MCIIOJIb30BAaHIUH TEPMHHOJIOTUH, KOTOPhIE HE
UCIIPABJICHBI TIOCJIC HECKOJBKUX HABOASAIIMX BOIPOCOB IIPENOJABATEIIS; OMYCKAeT OIIMOKU B
OCBEIICHNU OCHOBOIOJIATAIOIINX BOIPOCOB AUCIUIIUHBIL.

Kpumepuu evicmasnenus oyenok npu nposedeHuu meKyuwe2o KOHMpPOs YCnesaemocmu —
KOHMPONbHOU pabomul:

OYeHKa «OmauyHoy»: TIyOOKHWE WCYUEpPIBIBAIOIINE 3HAHHS MarTepualia, JIOTHYECKH
[OCJIEIOBATENIbHbIC, TIOJIHBIC, IPAaBUJIbHBIE W KOHKPETHBIE OTBETHI HA BOMPOCHI OWIeTa;
UCIIOJIb30BaHUE B HEOOXOIMMOI Mepe B OTBETAaX TEPMHUHOJIOTHH TUCHUILIMHEL, TPEICTaBICHHON
B PEKOMEH]IyeMbIX Y4eOHBIX MOCOOHSIX M JOMOTHUTEIBHOM TUTEpaType;

oyewka  «xopowioy: TBEPABIE W  JIOCTAaTOYHO TMOJHBIE 3HAaHWA Marepuaia,
MOCJIeI0BAaTENNbHbIC, TPABUIIbHBIE, KOHKPETHBIE OTBETHI HA ITOCTABJICHHBIE BOIPOCHI, MOTYT OBITh
JIONYIIEHBl HECYIIECTBEHHBIC HEAOYETHl B OTBETaX M HE3HAUUTEJbHbIC HApPYLICHUS JIOTHKH
U3JI0KECHUSI MaTepHaa,

oyeHKa «y00e1emeopumenbHoy. 3HaHUE U TIOHMMAaHWE OCHOBHBIX MaTepHaia, HaJudue
HECYIIECTBCHHBIX OmMUO0K (HEe Oosiee 50%) mpu HECTIOCOOHOCTH WX IOCIIEIOBATEIHLHOTO U
JOTUYECKOTO M3JI0KEHHS, BBI3BIBACT 3aTPyJHEHUE UCIIOIB30BAHNE TEPMUHOJIOTHH AUCIUILTHHBL;

OYEeHKA  «HEeYy0081emeoOpuUmenbHoy: HETOHUMAaHWE CYIIHOCTH BOIPOCOB, TpyObIe
CYIIECTBEHHbIE OIMMOKH B OTBETE, OTCYTCTBHE CIIOCOOHOCTHM K HHCHMEHHOMY H3JIOKEHHIO
Marepuaa.

Kpumepuu oyenxu konmponvrvix pabom (KoinoKeuym):

OYeHKA «OMAu4HO». OTBET TIOJNHBIA, TPABWIBGHBIA, CaMOCTOSITEIBHBIN, MaTephai
U3J0KEH B ONpEJeNIeHHOM  JIOTMYECKOW  IMOCIeNOBAaTEIbHOCTH,  JE€MOHCTPUPYETCS
MHOTOCTOPOHHOCTH ITOJIXOZ0B, MHOTOACIIEKTHOCTh OOCYXIEHUS MPOOJIEMBbI, YMEHHUE HAaXOAUTh
palMoHaJIbHBIE MYTH PELICHUs 3a]ad, yCTaHAaBJIMBaTh NPUYMHHO- CJICIICTBEHHBIE CBSI3U MEXTY
CTPOCHHEM, CBOWCTBAMH W TIPUMEHEHUEM BEIIECTB, B JJOTHUYECKOM PACCYKACHUU MPH PEIICHUN
3ajauu, rpagMuecKuX MOCTPOEHUSX HET OLIMOOK, 33j7aya pelleHa paluoHaIbHBIM CIIOCOOOM C
KOPPEKTHBIM HCIOJIh30BAHNEM HEOOXOUMBIX (HU3NKO-XUMHUECKUX BEIWYHH, TIOJTYYEeH BEPHBIN
otBeT. Pabora BeimoHeHa Ha 76-100%

OYEeHKA «XOpowioy. NAaH TIONHBIN, MPABIIBLHBIA OTBET HAa OCHOBE M3YYECHHBIX MOHSTHH,
KOHIIETILIMH, 3aKOHOMEPHOCTEN, TEOpUil, HO TOMYCKAIOTCS] HECYILIECTBEHHBIE OIIMOKH B pacueTax
IpH pelieHnu 3a1ad. Pabora BeinonHeHa Ha 66-75%.

OYeHKa «y00671emeopumenbHoy. TaH TOJHBIA OTBET, HO IPU ITOM €CTh CYIECTBEHHbIE
OMMOKK YKa3bIBAIONINE HAa HEYMEHHE HCIIOJIb30BaTh TEOPETHUYECKHE 3HAHUS M YMEHUS TIpU
pELICHUH MOCTaBJIEHHBIX 3a/1a4. J[aHHbIe poOenbl B 3HAHUSAX HE MPENSATCTBYIOT JalibHEHIeMy
oOyuennro. Pabora BemonaeHa Ha 50-65%

OYeHKA  «HeyO08NemeopumenbHoy. OTBET OOHApyKMBaeT HE3HaHHE OCHOBHOI'O
(moporoBoro) cogepxanus yueOHoro marepuaiia Pabora Beinoinena menee 50%

Kpumepuu oyenxu ycmnozo onpoca - kpumepuu oyeHu8aHus:

OIIEHKA «OTJIMYHO» - BBICTABISIETCS CTYIEHTY, €CJIH CTYICHT Jall IIOAPOOHBIE OTBETHI Ha
BCE 3aJIaHHBIE BOIMPOCHL. [Ipu 3TOM CTYIEHT JOJDKEH MOKa3aTh 3HAHUS HE TOJIBKO U3 OCHOBHOU
JUTEPaTyphl, HO ¥ 3HAHUS U3 JOTIOJHUTEILHON JINTEPATyphI, ceTH Internet;

OLIEHKA «XOPOILI0Y - BBICTABIIAETCS CTYJEHTY, €CIIM CTYJEHT Jajl MOJIHbIe OTBETHl Ha BCE
BOTIPOCHI, TI0OKa3aB 3HAHHWSA W3 OCHOBHOW JUTEparyphl. [IpM 3TOM CTYOEHT IOIYCTHII
HE3HAYUTENbHbIE OIIMOKU B OJJHOM BOIIPOCE;



OLICHKA «yJOBJETBOPUTEIIBHO» - BBICTABISETCS CTYIAEHTY, €CIM CTYACHT Jaj
0000111eHHBIE OTBETHl Ha BCE BOIPOCHI, MOKAa3aB 3HAHMS M3 OCHOBHOW JuTeparypshl. Ilpu sTom
CTYACHT JIOMYCTHJI HE3HAYUTEIIbHBIC OMUOKN B HECKOJIIBKUX BOIPOCAX;

OILICHKAa «HEYJIOBJIETBOPUTEIBLHO» - BBICTABIAETCA CTYACHTY, €CIU CTYIEHT He Jaaj
0a30Bble OTBETHI HA BCE BOIPOCHI, HE IPOJEMOHCTPUPOBAI JIOTUYECKOW CBS3H MEXIY
TEOPETUUECKUM M MPAKTUYECKUM MaTepuaioM. He mokazan 3HaHUS U3 OCHOBHOM JIMTEPATYpBHI.
CTyneHT A0IyCTUI 3HAYUTEIbHbIE OIINOKH B BOIIPOCAX.

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. Hupnuna. - 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. DneKTpoTEeXHOJIOrHYECKHE YCTAaHOBKU: yueOHoe mocooue / A.B.
CyBopuH. - KpacHosipck: Cubupckuii ¢peaepanbubiii yuusepcutet, 2011. - 376 c. -
ISBN 978-5-7638-2226-7, To xKe [ DnEeKTpOHHBIM pecypc]. -
URL: http://biblioclub.ru/index.php?page=book&id=229391

0) OononnumenvHas 1umepamypa:

1. Tamackun bopuc bopucoBud. OCHOBBI TE€OPETHUUECKOU 3IEKTPOXUMHUHU: YUeo.
nocobue mist xum. crnen. By3oB / Jlamackun, bopuc bopucosuu, Ilerpuii, Oner
ATneKCcaHIpOBUY. - 2-€ U31., iepepald u gor. - M.: Bercmr. mik., 1978. - 239c¢.

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

3. DIEKTPOXUMHUYECKUE  METOABl  HCCIEAOBAHMS  JIOKAJIBHOH  KOPPO3HH
MACCUBUPYIONIUXCS CIUIABOB M MHOTOCIIOWHBIX cucteM: MoHorpadusi / 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., Tabn. - 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 JUCIMILIUHBI.

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
CONEPKUT CBEIAEHUS O BceX BHAax JuT, nocrtynatoumx B ¢oux Hb
JAU'Y/Jlarectanckuii roc. yH-T. — Maxaukana, 2010 — Pexum pgocryma:
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http://elibrary.ru/defaultx.asp

http://elib.dgu.ru,

3). Moodle [DnekTpoHHBIN pecypc]: cucTemMa BUPTyalbHOro oOydeHueM: [0Oa3a
naHubix | / Jlar. roc. yH-T. — Maxaukaina, 1. — Joctyn u3 cetu AI'Y wim, mocie
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 octyma: http://www.iprbookshop.ru/31168.html .

10. MeToanyeckue yKazaHusl AJis 00y4AHOIIUXCSH M0 OCBOCHHUIO U CHMILIMHBI.

Jleknmonnblii Kype. Jlekmnus sBisieTcss ocHOBHOM (opmoit oOydyeHus B
BBICIIIEM y4eOHOM 3aBeJieHMHu. B Xole JeKIIMOHHOTO Kypca MPOBOJIUTCS
CUCTEMATHUYECKOE M3JIOKEHUE COBPEMEHHBIX HAYYHBIX MAaTEpHUAJOB, C LEJbIO
dbopMHUpOBaHUS Yy CTYJEHTOB 3HAHMM W YMEHUH B 00JIACTU HKOJOTHYECKOM
nacrmopTu3alMu M arrectranud. YTo  OCOOCHHO  BaXXHO  HMHXKEHEpaM,
CHEIUATM3UPYIOMKUMCS B 00JIaCTH 3alUThl OKpyKatouieh cpenbl. B TeTpamu s
KOHCIIEKTUPOBAHUS JICKIIMI 3allUCU JTOJDKHBI ObITh M30UPATEIbHBIMU, MOJHOCTHIO
ClIeAyeT 3aluChiBaTh TOJBKO ONpeAcieHus. B KOHCIEKTe peKOMEHAYeTCs
MPUMEHSITh COKpAIIEHHUs CJIOB, YTO YCKOpSET 3amuch. Bompochl, BO3HUKIIUE Y
CTYJICHTOB B XOJ€ JICKIIMH, PEKOMEHJYETCs 3allMChiBaTh Ha TMOJSAX, W TOCIE
OKOHYAHUSA JICKIIMU OOpaTUTHCS 3a pa3bsICHEHUEM K mpernogaBarento. CTyIeHTY
HEO0OXOJIMMO aKTUBHO pabOTaTh C KOHCIIEKTOM JICKLIUM: MOCIEe OKOHUYAHUS JICKIIUU
PEKOMEHAYEeTCsl MEePEeUnTaTh CBOU 3aMCH, BHECTU MOMPABKU W JIOMOJHEHUS Ha
noisix. KOHCHEeKThl JIeKUM clieqyeT HCIO0JIb30BaTh IMpPU MOATOTOBKE K
MPAaKTUYECKUM  3aHATHUSIM, MOJYJIbHBIM KOHTPOJIbHBIM, TIIPU  BBHIIIOJIHEHUU
CaMOCTOSITENIbHBIX 3aJJaHUM.

Jlaboparopubie 3ausitusi. llepen Hauamom 1abOpaTOpPHBIX 3aHSATHH,
CTYZIEHT JOJIKEH CAMOCTOATEIbHO M3YYUTh METOJWKY BBIIOJHEHUS U TMOJYYUTh
JOMYCK y TpemnojaBarenisi. B xojae 51a0opaTOpHBIX 3aHATHH CTYACHT TIOJ
PYKOBOJICTBOM IPEMO/IaBaTEIIS BHIIIOIHSIET JTA00OPATOPHBIC 3a/1aHHUS, TTO3BOJISIONINE
3aKpEeNUTh JIEKIIMOHHBIM MaTepuasl Mo HM3y4yaeMOW TeMe, HAy4YUThCS BBHITIOTHATH
CTaTUCTUYECKYI0 OO0paOOTKYy TMOJYYEHHBIX JAaHHBIX, HAy4YUTbCs padoTaTh C
METOJUKaMH, PYKOBOSAIIMMH JOKYMEHTaMH, HHGOpPMALIUEH pa3IudHOTO YPOBHSI.
CtyneHT IOJDKEH BECTH aKTMBHYIO IO3HaBaTelbHYH pabdorty. llemecoobpasHo
CTPOUTH €€ B (popMe HaOIIOJIeHUs], SKCIIEPUMEHTA U KOHCIEKTUpOBaHUs. BaxHo
HAy4YUThCA BKJIIOYaTh BHOBb IMOJy4yaeMyl HHQOpMAIMI0O B CHUCTEMY YXKe
UMeIIuXcs 3HaHmid. HeoOxomammo Takke aHaMM3UPOBaTh Marepuan s
BBIJICJICHUS OOIIETO B YaCTHOM M, HA000POT, YACTHOT'O B OOIIEM.

CaMmocrosiTesibHAsE  padoTa  BBINOJHAETCS  CTYJAGHTOM B BHUJE
KOHCHEKTHUPOBAHUS MEPBOUCTOUYHHKA, 3aKPEIUICHUSI MaTepuaja Mpy BHIOJIHEHUU
MPaKTUYECKUX PpaboT 1o Teme. Pe3ymbrarel CcamMOCTOSATENBHON  pabOThI
KOHTPOJIMPYIOTCSl MPENOJIaBaTeeM U YUYUTHIBAIOTCA NPU aTTECTALMU CTYAEHTA
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(3auer, sk3ameH). IIpy 5TOM NPOBOOUTCS: TECTUPOBAHHE, SKCIPECC-ONPOC HA
CEMHHAPCKUX U TPAKTUYECKUX 3aHATHUAX, 3aCIylIMBaHUE AOKJIAJO0B, MpPOBEpKa

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 nporecca 3J1eKTPOXUMUYECKOH
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 ¥ 0030p HAay4YHBIX MOyOnwWKamumii U
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 IIEPBOMCTOYHUKOB M APYrou
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 uH(popMaLuH,
TIOJITOTOBKA;

- paboTa ¢ BOIIPOCaMu [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 TEPMAaJbHBIX BOJ OT (P)CHOJIOB H
HeTenpoaykToB. [TonydyeHre aTFOMUHIIA COCPIKAIITIX
KOAryJistHTOB M BOJIOPO/1a AEKTPOXUMUYECKUM
crocoOoM

OuncTKa CTOYHBIX BOJ OT Kpacuteneil. OuncTka
CTOYHBIX BOJI OT KpaCUTEJIEH IO AABJICHUEM

-KOHCIICKTHPOBaHNE IIEPBOMCTOYHMKOB H APYTOH
y4eOHOH TUTepaTypsl;

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

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

- 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 ocymecTBaeHMH 00pa30BaTENLHOTO Mpolecca MO  AUCHUILIIUHE
«ONEKTPOXUMUYECKAE TEXHOJIOTUH 3ALIUTHI OKPYXKAIOLIEH CPEAbD» UCIOIb3YIOTCS
cieayromye nHPOpMallMOHHbIE TEXHOJIOTUH:

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

JIOCKH.

» KommproTepHbie mporpamMMbl 7Sl CTAaTUCTHYECKOH 0OpabOTKU pe3ynbTaToB
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 W BCHOMOraTelIbHOE MOMELIEHUE JUIsl XPaHEHUS XUMHYECKHX
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, croiika-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
o0opynioBaHusi, 00pa3lOB, HOPMATUBHBIX M TEXHUYECKUX JOKYMEHTOB U T.II.).
[Tomemnienust 1a0OPaTOPHBIX MPAKTUKYMOB YKOMIUIEKTOBAHBI — CIICIIMAIBHOMN
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 BBIMIOJHEHUE TPeOOBaHUN MPOTrpaMMbl MO AHATUTHYECKOU
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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