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3aMmecTuTenb JupekTopa no YP
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PABOYAS ITPOTPAMMA JUCHUITJIMHBI
Ouucmxka cmo4Hvix 600
HanpagJieHue noaroToBKu 20.04.01 Texnocgepnas 6ezonacnocms
HpO(l)I/IJIb NOATOTOBKHU bezonacnocms srcuznedesmenvrocmu 6
mexHocgepe
Bcero Popma
Tpynoem- Jlek- Hpakru- | JTabopa- Koncyab- | KoHT- | (KOHTaK- fpomeny=
KOCTb, yecKue TOPHbIE CPC, TOYHOI'0
Cemectp UM, Tauusl, poJib, THast
yac./3a4. 3aHATHS, | padoThI, qac. KOHTPOJIA
yac. yac. yac. padora),
el. gac. gac. (3K3., 3a4.,
yac.
3a4. € 0I1.)
2 72/2 16 16 1,6 0,25 33,85 |38,15 3au.
Hroro 72/2 16 16 1,6 0,25 33,85 | 38,15

Mypom, 2025 r.



1. lleanb ocBOeHNSI AUCUUILIHHBI
LenstMu OCBOGHMSI UCHUIUIMHBI SIBISIIOTCS (QOPMHUpOBAHUE Yy CTyJIEHTa TMOHATHS 00
WCIIOJIb30BAHUU METOJIOB U CPEJICTB OUYUCTKHU BOJIBI MPOU3BOACTBEHHBIX U CTOYHBIX BOJI.
[TonydyeHHble 3HAHUS JOJDKHBI TMO3BOJHUTH CTYAEHTAM pelaTh MpPOOJEMbl, CBA3aHHBIE C
OUYMCTKON MPOU3BOJICTBEHHBIX M CTOYHBIX BOJ; YMETh MPHUMEHITh U KOMOWMHUPOBATH Pa3IMYHBIC
METO/Ibl OUUCTKH IMPOU3BOJICTBEHHBIX M CTOUYHBIX BOJI.

2. Mecro mucuuniannsl B crpykrype OIIOII BO
I/I3yquI/Ie JAUCHUITIIMHBI «O4ncTKa CTOYHBIX BOI» 6a31/1pyeTc;I Ha CJIICAYIOIUX JUCHHUIIIIMHAX!
«MOHUTOPHUHT OKpYXarolei cpenbn», «CoBpeMEeHHbIe MPO0IeMbl B 00JIACTH 3aIUTHI OKpPYKaIOIIen
CpEObI», «cTouHnKN 3aIrpA3HCHUS CPCAbI obuTaHusg» U Ap. I[I/ICI_II/IHJ'II/IHa sBJIgeTcsa 0a3oi HN3YUCHUA
qucuunuH «[Iponeccel M anmaparsl 3alUThl OKPYKAIOLIEH cpenpl», «Pacder M NpOEKTUpOBaHUE
CHCTEM obecreyeHus 9KOJIOTHYECKOU 0e30MacHOCTH» n JJIA HaItuCaHusA BBIHYCKHOﬁ
KBaJTM(PHUKAIIMOHHOI paboTHI.

3. Ilnanupyembie pe3yJibTaThl 00y4YeHHs M0 JUCHHUILJIMHE
[Inanupyembie pe3ysiabTaThl OOYYEHHS MO JUCHUIUIMHE, COOTHECEHHBIE C IUIAHUPYEMbIMU
pesynbratamu ocBoeHust OIIOII (koMneTeHIUAMEI U HHIUKATOPaMU JOCTHKEHUST KOMIIETSHIIHIA )

dopmupyeMbIe [TnannpyemMsble pe3yabpTaThl 0OyHIEeHUs 10 AUCIUIUINHE, B
KOMIIETEHIMH (KO, COOTBETCTBHH C MHIUKATOPOM JOCTIKCHHUS] KOMITCTCHITHH HanMeHOBaHUE OLIEHOYHOTIO
coJiepKaHue WNHaukaTop JOCTHKEHUS Pe3ynbraTel 00ydeHus 110 CpeacTaa
KOMITETEHIIMH) KOMITCTCHIINT JVCIUIUINHE

TIK-3 Criocoben
OpPHEHTHPOBATHLCS B
MOJIHOM CIIEKTPE
HAY4YHBIX POOIIEM
npodeccroHanbHO#
obOnactu

[IK-3.3 Pemaet npoOieMsI
3KOJIOTHYECKOI
0€e301IacHOCTH

3HATh OCHOBHBIC TIPHUHITHITHI
ouncTkH cTouHBIX BoJ (TTK-
3.3)
YMETh peIIaTh MpoOIeMBI
ouncTkH cTouHbIX Bo (TTK-
3.3)

TECT




4. CTpyKTYypa H coepkaHne TUCHUILTHHbBI

OO6m1ast TpyI0€MKOCTh TUCIHMIUIMHBI COCTABIISIET 2 3aU€THBIX €IMHUIIBI, 72 Jaca.

4.1. ®opma o0y4eHHsI: OUHAS

YpoBeHb 0a30BOr0 00pa3oBaHMsI: BBICIIEE.
Cpoxk 00yueHust 2r.

4.1.1. CTpyKTypa IMCHUNINHBI

KonraktHas pabora
00ydJaromuxcs ¢ meaaroruaeckum <
paboTHHUKOM o ®opma
g TEKYILETro
g‘ KOHTPOJIA
B s yCIIEBaEMOCTH
Ne 3 A (10 HemenAM
Pazgen (Tema) mUCIMIUTHHBI 2 5
m\n S w| 7| = o ceMecTpa),
Q =l &5 A ® (popma
= o g o)
= (=3 S = & | mpomexyrouHoii
S| a| 8 = 4 = arrecTanun(mo
=| © &l a | F| E =
Sloe| & g £ S < ceMecTpam)
= = =) A ) o, Q
2| 25| E| =z| | B &
sl 8| & 2| E| | E
= =) = g N4 = §
=l = & 5
El & B
| o & =~
< O o)
ol 518
=B
1 | MeToapl OYMCTKHU CTOYHBIX | 2 | 4 | 4 5 TeCTHpOBAHE
Y IPUPOJHBIX BOJT
2 OuncTKa CTOYHBIX U 216 |4 13 TeCTHpOBAHHE
MIPUPOJTHBIX BOJI
XUMHUYECKUMH METOJIaMHU
3 AnCOpOLIMOHHBIE METOTBI 2 1416 9 TecTHpOBAHHe
OYHUCTKHU TIPUPOTHBIX U
CTOYHBIX BOJI
4 buoxumuueckas ouncTka 2122 11,15 TeCTHpOBAHE
CTOYHBIX BOJI
Bcero 3a cemectp 72 |1 16 | 16 1,6 | 0,25 | 38,15 3au.
Hroro 72 |1 16 | 16 1,6 | 0,25 | 38,15
4.1.2. CogepkaHue TUCUMILIMHBI
4.1.2.1. IlepeyeHnb JieKUMi
Cemectp 2

Pazoen 1. Memooul ouucmxu cmouHwvlx u nPUPOOHbIX 800

Jlexnus 1.

Bupl cTOUHBIX BOJT M METO/IBI UX OYMCTKH (2 Haca).

Jlexnus 2.

OunCTKa CTOYHBIX M IPUPOIHBIX BOJ MEXaHHUECKUMH MeToaMu (2 Jaca).
Pa3zoen 2. Ouucmra cmounwvix u nPUPoOOHbIX 800 XUMUYECKUMU MEMOOaAMU

Jlexuus 3.

OuncTKa CTOUYHBIX BOJ HeWTpanu3auuen (2 yaca).




Jleknus 4.

OuuncTKa CTOYHBIX U IPUPOAHBIX BOJI OKHCIICHUEM (2 yaca).
Jleknus S.

OuncTKa CTOYHBIX BOJI BOCCTAaHOBJIEHHUEM (2 yaca).
Pazoen 3. Adocopbyuonnvie memoowvl ouucmru NPUPOOHLIX U CMOYHBIX 800
Jlexknus 6.

AncopOrionHbIe MeTOIbI 0OUMCTKH. KoHCTpyKItnu ajacopOepoB (2 daca).
Jlekuus 7.

OuuncTka NPUPOAHBIX U CTOYHBIX BOJI METOJIOM HOHHOTO oOMeHa (2 vaca).
Pa3zoen 4. Buoxumuueckas ouucmka cmoyHbixX 600
Jlexnus 8.

buoxuMuueckast O4nucTKa CTOUHBIX BOJ (2 yaca).

4.1.2.2. IlepeyeHb NPAKTUYECKUX 3AHATHI

Cemectp 2
Pazoen 1. Memoouwl ouucmxu cmouHwvlx u nPUpoOHbIX 600
IIpakTuyeckoe 3ansaTue 1

Pacuer 060poTHOI cucTeMbl BojocHAOKEeHUS (2 yaca).
IIpakTHyeckoe 3aHsTHE 2

Omnpenenenue pacueTHOW MacCCOBON KOHIIEHTPAIIUU 3arPS3HEHUN B CTOYHBIX Bojax (2 yaca).
Pazoen 2. Oyucmrka cmounvix u NPUPOOHBIX 800 XUMUYECKUMU MEMOOAMU
IIpakTnyeckoe 3ansitue 3

Pacyer punbTpoOB pa3IMUHBIX THIIOB KOHCTPYKITUH JIJISI OYUCTKU CTOYHBIX BOJ (2 Yaca).
IpakTnyeckoe 3ansiTue 4

Hcnonp30BaHne OTCTOMHUKOB B CHCTEMaxX BOJIOTIOATOTOBKH M OYUCTKH CTOYHBIX BOA. Pacuer
TOPU30HTAILHOTO OTCTOWHUKA (2 yaca).
Pa3zoen 3. Adcopbyuonnvie memoowvl ouucmku NPUPOOHLIX U CIMOYHBIX 800
IIpakTH4yeckoe 3aHsiTHe S

AncopOLMOHHBIA METOJT OYMCTKHU CTOYHBIX BOJ. PacueT afcopbepa ¢ HEMOABUKHBIM CII0EM
3arpy3k# (2 yaca).
IIpakTHyeckoe 3aHsATHE 6

HNonutHoe obGecconrBanue Bobl. PacueT KaTHOHUTHOTO U aHHOHUTHOTO (PUITBFTPOB NIEPBOM
cTyreHu (2 gaca).
IIpakTH4yeckoe 3ansiTue 7

@DIOTaMOHHBIN METOJT OUMCTKHU CTOYHBIX BOJI. Pacuer HamopHoro ¢ioraropa (2 gaca).
Pa3zoen 4. Buoxumuueckas ouucmka CmouHbixX 600
IIpakTHyeckoe 3ansitue 8

buoxumuueckas ouncTka CTOUYHBIX BoJ. Pacuer aspoTeHkoB (2 yaca).

4.1.2.3. [lepeueHb 1a00paTOPHBIX PadOT
He mnanupyercs.

4.1.2.4. IlepeyeHb TeM U y4eOHO-MeTOAMUYECKOE O0ecIIedYeHHe CAMOCTOATEIbLHOM

padoTbI
[lepeuens Tem, BBIHECEHHBIX HA CAMOCTOSATEILHOE U3YUCHHE:
. Bupl TpOMBITIIIEHHBIX CTOYHBIX BOJI.
. MeTobl OYNCTKH CTOYHBIX BOJI.
. CuctemMbl 000POTHOTO BOJIOCHAOKECHHS.
. CBoiicTBa CTOYHBIX BOJ. PacueT OTCTOHHHKOB.
. OunCcTKa CTOYHBIX BOJ OTCTAMBAHUEM.
. OuncTKa CTOYHBIX BOJ B OTKPBITOM THIPOLIMKIIOHE.
. OuncTKa CTOYHBIX BOJ B HATIOPHOM THIPOIIMKIIOHE.
. OuncTKa CTOYHBIX BOJ OKHCIEHHEM XJIOPOM.
. O4nCcTKa CTOYHBIX BOJ OKMCICHHEM 030HOM.
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10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
. O4ncTKa CTOYHBIX BOJ KOAryisuuei u Giaokyisauei.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.

21

OuncTKa CTOYHBIX BOJ| OKUCIEHUEM NTEPOKCUIOM BOJOPOA.

MeToab! TepMUYECKOTO 00E3BPEIKUBAHMSL.

KoHueHTprpOoBaHUE CTOYHBIX BOJ B BBIIIAPHBIX YCTAHOBKAX.

OuuncTKa BBIMOPaXMBAaHUEM U KPUCTAUIN3ALUEH.

TepMooKkucIuTeNbHbIE METOIbI 00€3BPEKUBAHUS CTOUHBIX BO/.

TpeboBanus k agcopOeHTaM.

AncopOLMOHHBIE YCTAHOBKH.

OuncTKa CTOYHBIX BOJ HOHHBIM OOMEHOM.

OuncTKa CTOYHBIX BOJ, METOJIOM HAllOpHOH (oTanum.

OuncTKa CTOUHBIX BOJ (proTarueil ¢ MEXaHUYeCKUM JUCIIEPTUPOBAHUEM BO3IyXa.
OuncTKka cTOUHBIX BOA (prroTarueil ¢ mogadyei Bo3ayxa yepes3 MOpUcTble MaTepHalbl.

OuncTKa CTOUYHBIX BOJI aHOJHBIM OKHCIEHUEM, KATOAHBIM BOCCTAHOBJICHUEM.
OurcTKa CTOYHBIX BOJ AJIEKTpOdIoTaIIUCH.
OuncTKa CTOUHBIX BOJ AIEKTPOKOATyIISALIHEH.
O4uCcTKa CTOYHBIX BOJ AJIECKTPOAUAIIAZOM.
AspobHas OMoXUMHUYecKasi OYMCTKA CTOYHBIX BOJI.
@DaKkTOpHI BIUSIONINE HA CKOPOCTh OMOXMMHYECKOTO OKUCIICHUS CTOYHBIX BO/I.
buoxuMmuueckuii moka3arensb.
CocraB aKTUBHOTO WJjia U OUOTIJICHKH.
[Tons dunbTpanuu. [ons opomenus. buojgorudeckue mpysl.
Buas! a3poTEHKOB.
OuncTka B a3pOTEHKaX.
Ouncrtka B OMOPIIBTpaAX.
AHa’poOHast OMoXuMuYecKkasi OYMCTKa CTOYHBIX BOJI.
MertanoBoe O6poxxenue. Ctajauu mporecca OpoKeHue.
Knaccudukanus ocaakos.
st camocTosATeNnbHON pPabOThl MCHOJB3YIOTCS METOAMYECKHE YyKa3aHUs 110 OCBOCHHIO

JUCHUIIIIMHBI U U3aHHA U3 CIIMCKa HpHBeHeHHOﬁ HIKE OCHOBHOM UM JIOTIOJIHUTEIIHLHOM JIMTCPATYPHI.

4.1.2.5. IlepeyeHb TeM KOHTPOJbHBIX padoT, pedeparos, TP, PI'P, PIIP

He nnanupyercs.

4.1.2.6. IIpumepHbIi IepeYeHb TeM KypPCOBbIX padoT (IIPOEKTOB)

He nnanupyercs.



4.2 ®opma 00y4eHHsI: 3209HAS
YpoBeHb 6a30BOT0 00pa30BaHMS: BICIIIEE.

Cpok o0yueHus 2r 6M.
Bcero ®opma
Tpynoem- | oo | Hpaxm- | Jlabopa- Koncy.ib- (koHTaK- IPOMEKYTOUHOT0
KOCTb, qyecKue TOPHBIE KonTt- CPC,
Cemectp MM, TaNMs, THas KOHTpOJs (3K3.,
yac./ 3a4. 3aHATUS, | padoThl, poJb,4ac. Jac.
gac. qac. padora), 3ad4., 3a4. C 01I.)
(91 8 yac. qgac.
qac.
2 72/2 4 6 2 0,5 12,5 55,75 3au.(3,75)
Hroro 72/2 4 6 2 0,5 12,5 55,75 3,75
4.2.1. CTpyKTypa AUCHUIIMHBI
KonrakTHas pabora
00yJaromuxcs ¢ <
MeJJarOTHYECKUM PaOOTHUKOM S
'S | dopma Tekymero
g" KOHTPOJIS
& S YCIIEBAEMOCTH
T
Ne Pa3nen (Tema) TucuUIUIMHbL 3 = (110 HexesM
m\o Acl AUCHUIT z | =] S | cemectpa), popma
@) = £ = & | mpomexyTouHOi
E = L8 = 5 arrecTaun(mo
s al & E( A <] CEMECTpaMm)
= o Al < = =
E| 2| 5| 2| ¥| 5| ¢ <
= = e E ¥a] o @]
g 2| E| z| | B| B
o 8| & 2| E| »| =
Sl g g 8| =| 2| S
= g g S| ™
5| | = .
ol & §
il S
1 | Meroapl OYUCTKHU CTOUHBIX | 2 | 2 | 2 9 TECTUPOBAHUE
Y IPUPOJHBIX BOJ
2 OuucTKa CTOYHBIX U 2122 13 TECTUPOBAHUE
MPUPOJIHBIX BOJ
XUMHUYECKUMH METOJIaMU
3 AncopOLMOHHBIE METOIBI 2 15 | TectupoBaHue
OUYMCTKHU IPUPOAHBIX U
CTOYHBIX BOJI
4 buoxumuueckas ouncTka 2 2 18,75 | TectupoBaHue
CTOYHBIX BOJI
Bcero 3a cemectp 721 4 | 6 + 2 10,5155,75 3a4.(3,75)
Uroro 721 4 | 6 2 10,5]55,75 3,75
4.2.2. CogepkaHue TUCUMILIMHBI
4.2.2.1. IlepeyeHnb JeKUMi
Cemectp 2
Pazoen 1. Memoovl ouucmru cmouHwvlx U NPUPOOHBIX 800
Jlekums 1.

Bupl cTOUHBIX BOJT ¥ METO/IBI UX OUUCTKH (2 Yaca).




Pazoen 2. Oyucmrxa cmounvix u nPUPOOHBIX 800 XUMUHLECKUMU MEMOOAMU
Jleknus 2.
OuncTKa CTOYHBIX BOJ HeWTpanu3anuei (2 Jaca).

4.2.2.2. IllepeyeHb NPAKTHYECKHUX 3AHATHH

Cemectp 2
Pa3zoen 1. Memoowi ouucmxu cmoyHvlx u RpUpOOHbIX 800
IpakTnyeckoe 3ansiTue 1.

Pacuer 060poTHOI cucTeMbl BOOCHAOKeHUs (2 aca).
Pazoen 2. Oyucmrxa cmounvix u nPUPOOHBIX 800 XUMUHECKUMU MEMOOAMU
IIpakTuyeckoe 3ansaTHE 2.

Pacder GpuibTpoB pa3aHMyHBIX TUTIOB KOHCTPYKIIUH JIJIsl OYMCTKU CTOYHBIX BOJ (2 4aca).
Pa3zoen 4. Buoxumuueckas ouucmka cmoyHbixX 600
IIpakTnyeckoe 3ansiTue 3.

buoxumuueckas ounctka ctouHbix Boj. Pacuer asporeHkoB (2 yaca).

4.2.2.3. Ilepeuennb J1adopaTOpHbIX padboT
He mianupyercs.

4.2.2.4. IlepeyeHb TeM U y4eOHO-METOAMYECKOE O0eceYeHre CAMOCTOATEIbHOM

padoThI
IlepeueHb TEM, BBIHECEHHBIX Ha CAMOCTOSITEIIBHOE U3yUEHUE:
. BuJipl IpOMBIIIITIEHHBIX CTOYHBIX BOJ.
. MeTopl OUNCTKH CTOYHBIX BOJ.
. CucreMbl 000POTHOTO BOJJOCHAOKCHHUS.
. CBoiicTBa CTOUHBIX BOJ. PacyeT OTCTOMHUKOB.
. O4ncTKa CTOUHBIX BOJ OTCTAUBAHUEM.
. O4ncTKa CTOYHBIX BOJ B OTKPBITOM I'MAPOLIMKIIOHE.
. O4ncTKa CTOYHBIX BOJ B HAIIOPHOM TUAPOIMKIIOHE.
. O4ncTKa CTOYHBIX BOJ OKHUCIEHUEM XJIOPOM.
. O4ncTKa CTOUYHBIX BOJ OKUCIEHHEM 030HOM.
. O4ncTKa CTOYHBIX BOJ OKHUCIEHHEM IIEPOKCHIOM BOJOPO/IA.
. MeTopl TepMHUECKOTO 00€3BpEKUBAHUS.
. KoHnenTprupoBanue CTOUHBIX BOJI B BbIMAPHBIX YCTAHOBKAX.
. OuncTKa BBIMOPaXMBAaHUEM M KPUCTAJLIN3ALINAEH.
. TepMoOKHCIUTENbHBIE METOABI 00€3BPEKMBAHUSA CTOYHBIX BOI.
. TpeboBanus k afgcopOeHTaM.
. AncopOLIMOHHBIE YCTAaHOBKHU.
. O4ncTKa CTOUHBIX BOJ HOHHBIM OOMEHOM.
. O4ncTKa CTOYHBIX BOJ METO/IOM HAaOpHOHU (hoTaluu.
. OudncTka cTOUHBIX BOA (hioTaruel ¢ MEXaHHYeCKUM AUCIIEPTUPOBAHUEM BO3]yXa.
. OuncTKa CTOUHBIX BOA (prioTanmen ¢ mogavel Bo3ayxa uepe3 HOpUCTble MaTepUabl.
. O4ncTKa CTOYHBIX BOJ KOAryJsiuuei u (iuokynsmuei.
. O4ncTKa CTOUYHBIX BOJ aHOJHBIM OKHCIIEHUEM, KATOAHBIM BOCCTAHOBJICHHEM.
. O4ncTKa CTOUHBIX BOJ JIEKTPO(IOTAIIHEH.
. O4ncTKa CTOUYHBIX BOJ 3JIEKTPOKOATYIISIIMEH.
. O4ncTKa CTOYHBIX BOJ AIEKTPOANAIU3OM.
. AdpoOHast OMOXMMHUYECKasi OYNCTKA CTOYHBIX BOJI.
. @aKTOpPBI BIUSIONINE HA CKOPOCTh OMOXUMHUYECKOTO OKUCIIEHUS! CTOUHBIX BOJI.
. buoxumunueckmii mokasarens.
. CocTaB aKTUBHOT'O WJIa U OMOIUICHKH.
. [ons ¢punsTpanuu. [lons opomenus. buonoruueckue npymasl.
. Bunpl a3poTeHKOB.
. OuncTKa B a3pOTEHKAX.
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33. OuncTka B OMopUIBTpaAX.

34. AraspoOHasi OMOXMMHYECKasi OUMCTKA CTOYHBIX BOJI.

35. MetanoBoe Oposxkenne. Ctaauu mporecca OpokeHHeE.

36. Knaccuduxamus ocaakos.

Jlisi  caMOCTOSITENTbHOM pabOThl MCIIONB3YIOTCS METOJIUYECKHE YKa3aHUs ITI0 OCBOCHHUIO
JTUCITUTUIMHBI U U3JIAaHUS U3 CIHCKA MPUBEICHHON HI)KE OCHOBHOU M JIOTIOJTHUTEILHOU JIUTEPATYPHI.

4.2.2.5. IlepeyeHb TeM KOHTPOJIbHBIX padoT, pedeparos, TP, PI'P, PIIP
1. MeToabl OUMCTKU CTOYHBIX BOJI.

. CucreMbl 060POTHOTO BOJJOCHA0KEHHUS.

. CBoiicTBa CTOYHBIX BOJI. PacyeT OTCTOMHUKOB.

. O4ncTKa CTOYHBIX BOJ OTCTAUBAHUEM.

. OuncTKa CTOYHBIX BOJ B OTKPBITOM TUJIPOLIMKIIOHE.

. O4ncTKa CTOYHBIX BOJ B HAIIOPHOM TUAPOIMKIIOHE.

. OuncTka CTOYHBIX BOJ HEUTpaIu3aluei.

. O4ncTKa CTOUHBIX BOJ OKHUCICHHEM XJIOPOM.

9. OuncTKa CTOUHBIX BOJ OKHUCIEHHEM O30HOM.

10. OuucTKa CTOYHBIX BOJ OKHCIEHUEM MEPOKCUIOM BOJIOPOAA.

11. OuncTKa CTOYHBIX BOJI BOCCTAHOBJICHUEM.

12. MeTtonbl TepMUYECKOTO 00€3BPEKUBAHUS.

13. KoHlleHTprupOBaHUE CTOYHBIX BOJI B BBHITTAPHBIX YCTAHOBKAX.

14. OuncTKa BBIMOP@KUBAHUEM U KPUCTAILIA3ALIACH.

15. TepMmooKUCIUTENBHBIE METO/IbI 00E3BPEKUBAHMS CTOUHBIX BOJ.

16. TpeGoBaHus K ajgcopOCHTaM.

17. AncopOuuoHHbIE YCTaHOBKH.

18. OuyncTKa CTOYHBIX BOJ HOHHBEIM OOMEHOM.

19. OuncTka CTOYHBIX BOJI METOAOM HAIOPHOU (PIIOTAIUH.

20. OuncTKa CTOYHBIX BOJ (hioTanuell ¢ MEXaHM4YeCKUM JUCTIEPrUPOBAHUEM BO3/1yXa.

21. OurcTka CTOYHBIX BOJ (hioTanuel ¢ mogadeii Bo3ayxa 4yepe3 MOPHUCThIC MaTePHAIIBI.

22. OuncTKa CTOYHBIX BOJ KOArysiiuen u Gaoxkynsueii.

23. OuucTKa CTOYHBIX BOJ aHOJHBIM OKUCJICHHEM, KATOTHBIM BOCCTAHOBJICHUEM.

24. OuKCTKa CTOYHBIX BOJI DJIEKTPOGIIOTALUEH.

25. OuncTKa CTOYHBIX BOJI AJIEKTPOKOAryJIsIUEH.

26. OuuCcTKa CTOYHBIX BOJ JIEKTPOAUAIIAZOM.

27. AspoOHas OMOXHUMHUYECKasi OUMCTKA CTOYHBIX BOJI.

28. ®aKkTOphI BIUSIONIUE HA CKOPOCTh OMOXMMHUYECKOTO OKHCIEHUSI CTOYHBIX BOJI.

29. buoxuMuueckuii moka3areb.

30. CocTaB akTUBHOTO WJIa U OMOTIJICHKH.

31. Ions ¢unbTpammu. [lons opomenns. buonoruueckue npysl.

32. Buzabl a3pOTEHKOB.

33. OuuncTka B a3pOTEHKAaX.

34. Ouncrka B OMOQHUIBTpax.

35. AnaspoOHasi OMOXMMHUYECKasi OUNCTKA CTOYHBIX BOI.

03N L KW

4.2.2.6. IlpumepHbIi epedyeHb TeM KyPCOBbIX padoT (IPOEKTOB)
He mianupyercs.

5. O0pa3oBaTe/ibHbIE TEXHOJIOTHH
B mponecce M3yd4CHHA AUCHUINIIMHBI MPHUMCEHACTCA KOHTAKTHAd TCXHOJIOTHA NPCIOJaBaHUA
(32[ HCKIIIOYCHUEM CaMOCTOATCIBHO H3Yy4YdCMbBIX CTYyJACHTAMU BOHpOCOB). HpI/I MMPOBCACHNU
MPAKTUYCCKUX pa60T IIPUMCHSACTCA I/IMI/ITaI_[I/IOHHI)II\/’I NI CI/IMYJISIHHOHHBIﬁ IIoaxXod. TIarn peIcHuA
3ala4 CTyACHTaM JACMOHCTPUPYIOTCA TpPHU IMOMOIIN My.IIBTPIMeI[PIfIHofI TeXHUKHU. B I[aﬂbHefIHleM
CTYACHTEI CAMOCTOATCIIbHO PCHIAIOT aHAJIOTUYHBIC 3a/IaHK .



6. OneHo4HbIe cpeacTBa AJIsl TEKYLIero KOHTPOJIA YCIeBaeMOCTH,

l'[pOMe)KyTO‘IHOﬁ arrecCTaluu 1o urToraMm OCBOCHUA JUCHUIIJINHDBI.
@DOH/IBI OIICHOYHBIX MATEPHATIOB (CPEACTB) MPUBEACHBI B IPUIIOKECHHH.

7. YueOHO-MeTOAMYECKOE U MH(OPMAIITHOHHOE 00ecieyeHne JUCIIUILIUHBI.

7.1. OcHOBHas1 y4eOHO-MeTOAUYECKAS JUTEePATypa M0 JUCHUIIIHHE

1. O6paboTka 0CaJKOB TOPOJCKUX CTOUHBIX BOJ : yueOHoe nmocodbue / JI. P. Xucameena, A. C.
Cemorun, P. H. A6utoB [u ap.]. — Mocksa : Aii [lu Ap Menua, 2022. — 105 c. -
https://www.iprbookshop.ru/116449

2. IlpoekTupoBaHue cHCTeM cOOpa M OYHWCTKH TOBEPXHOCTHBIX CTOYHBIX BOJ : y4ueOHOE
nocobue / E. U. Bsankora, C. B. Makcumona, 1O. A. Msantommu, A. M. ®yraesa. — TioMeHb :
TromeHckuii HHAYCTpUATIbHBIN YHIBepcHuTeT, 2020. — 140 c. - https://www.iprbookshop.ru/115058

3. Kyry30B, A. I'. Ouncrtka cTO4YHBIX BOJ : yueOHO-MeToau4eckoe mocooue / A. I'. Kyry3os,
I'. P. IlarpakoBa, M. A. Py3zanoBa. — Kazanp : UznarensctBo KHUTY, 2020. — 108 c¢. -
https://www.iprbookshop.ru/121020

4. Pa3zpaboTka W TPOSKTUPOBAHHE COOPYKCHHH OYHCTKH CTOYHBIX BOJ : Yy4eOHO-
Meroanueckoe nocodue / E. B. Anekcees, E. C. I'oruna, H. A. Makumia, C. E. AnekceeB. — MockBa
: MUCU-MI'CY, 5bC ACB, 2019. — 57 c. - https://www.iprbookshop.ru/95531

7.2. JlonoJIHUTEIbHAS Y4eOHO-MeTOANYeCKasi JJUTEPATyPa MO AUCHUILINHE

1. Cokonos, JI. . O4nicTKa 3MYIbCHOHHBIX CTOYHBIX BOJ B MAlIMHOCTPOEHUH : MOHOTpa(Us
/ JI. W. CokonoB. — MockBa, Bomorma : Wnadpa-Unxenepus, 2021. — 78 c. -
https://www.iprbookshop.ru/115222

2. DKCTiepuMEHTAIbHBIE METO/Ibl B OUMCTKE CTOYHBIX BOJ : MoHOrpadus / Jlonmec-Backec M.
Kapnoc, JI. bpmkxanosuu, O. P. Pene [u ap.] ; Ban pea. [u ap.] ; nepeBona H. B. KaxaeBa. — Tomck :
Tomckuii rocyJapCTBEHHBII apXUTEKTYPHO-CTpoUTENbHbIA yHUBEpcuTeT, ObC ACB, 2020. — 346 c.
- https://www.iprbookshop.ru/117077

3. Beromikun, A. I'. mxeHnepHas 3amuTa rufpocdepbl OT cOPOCOB CTOYHBIX BOJ : yueOHOE
nocooue / A. I'. Beromkun. — 2-e u3n. — Mocksa : Uadpa-Unxenepus, 2019. — 296 c. -
https://www.iprbookshop.ru/86589

4. T'ynkos, A. I'. Mexanudeckasi O4MCTKa CTOUHBIX BOJ : yueOHoe mocodue / A. I'. I'ynkoB. —
2-e wm3a. — MockBa, Bomorma : Wnudpa-Unxenepus, 2019. — 188 c. -
https://www.iprbookshop.ru/86601

5. O0paboTKa M yTHIU3AIMs OCaJIKOB FOPOJICKUX CTOYHBIX BoJX : yueOHUK / O. I1. JlockuHa,
A. B. MocksuueBa, E. B. MockBuueBa, A. A. I'epamenko. — Mocksa, Bonormga : Hudpa-
Wnxenepus, 2019. — 220 c. - https://www.iprbookshop.ru/86610

7.3. Ilepeyenb HHGPOPMAIMOHHBIX TEXHOJIOT Ui, HCIIOJIb3yEeMbIX NPH
OCYLLIECTBJIECHHH 00pa30BaTeJIbHOI0 NMPoLecca Mo JTUCHUIIMHE, BKIIYast
nepeyeHb MPOrpaMMHOro odecredeHnsi 1 UHPOPMAIMOHHBIX CIIPABOYHBIX

CUCTEM

B  oOpasoBarenbHOM  mpolecce  HMCIOJB3YIOTCS  MH()OPMAIMOHHBIE  TEXHOJIOTHH,
peann3oBaHHBIE  HAa  OCHOBE  HMH(OPMArMOHHO-00pa30BaTENIFHOTO  TIOpTaja  MHCTUTYTA
(www.mivlgu.ru/iop), 1 ”HOOKOMMYHUKAIIMOHHOW CETH HMHCTUTYTA:

- IPEIOCTaBJICHUE YICOHO-METOINIECKIX MaTEPHAJIOB B JIEKTPOHHOM BH/IE;

- B3aMMOJICHCTBHE YYAaCTHMKOB 0Opa30BaTENILHOTO IIpollecca 4epe3 JIOKAIbHYIO CeTh
uHcTUTYTa U VIHTEpHET;

- IPEJOCTaBIIEHUE CBEICHUH O pe3ynbTaTax yueOHON JeATEIIbHOCTH B AJIEKTPOHHOM JIMUHOM
KaOuHeTe 00yJaromerocs.

WHudopmanoHHbIe CIIPABOYHBIE CUCTEMBI:

Nudopmanmonno-npaBoBoii noptai. Pexxum gocryna:http://www.garant.ru

Hayunas snexktponHnas 6ubianoreka. Pexxum nocryna: elibrary.ru



DnekTpoHHas OMOIMOoTeKa u3aaTeNnbcTBa Springer. Pexkum goctyna: https://link.springer.com/
- (AOCTYI U3 TOKAJILHOM CeTH UHCTHUTYTA)

OnektponHas 6uonuoreka « IBPUKA». Pexxum noctyma: https://evrika.mivlgu.ru/

DnekTpoHHas 6ubiaroTeunas cuctema. Pexxum mocrymna: iprbookshop.ru

CnpaBo4yHO-TIpaBOBas cucrema Koncynprantlmtoc. Pexxum JlocTyna:
http://www.consultant.ru

[IporpamMmMHoe obecrieueHue:

He npenycmotpeHo.

7.4. Ilepeyennb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOM CeTH

«AHTEpHET», HEOOXOAUMBIX JIJIA OCBOCHUS TUCIIUILIMHBI
iprbookshop.ru
garant.ru
consultant.ru
mivlgu.ru/iop

8. MarepuajibHO-TeXHUYECKOE 00eceYeHue U CIUILTHHbI

JleKMOHHAsT Ay AUTOPUSI
npoektop NEC Projector MP40G: HoytOyk Acer 5720G-302G16Mi.

Jlaboparopus o011 1 HEOPTraHHYECKON XUMUHN

BoiTsokabie mikadol «JlamMmuHap»; KOMIUIEKC A7 aHANU3a TSHKENbIX METAJUIOB; XUMUYECKUUN
MYJIBTUMETP ¢ HaOOpOM HMOHOCENEKTHBHBIX AJIEKTPOJOB; TI€Yb CYIIMJIbHAS; BEChl aHAIUTHUYECKUE
BJIT-1; Becw maboparopusie BJIT>-150; Becer maGoparopusie BJIT3-150;  BUCKO3HMETp
CTEKJIIHHBIA;  PEOXOpI;  CIelHalbHAas XUMHUYECKas IOCyJa; BOJsAHAas W I[ecuaHas OaHs;
ANEKTPOIUIUTKH; IITATUBBI XUMUYECKHE C JIePKATEIIMHU; CEKyHIOMEpPbI; HOHOMEeTp MukoH—2; pH—
metp UITJI-311.

9. MeToan4yecKkue yKa3zaHusl M0 OCBOEHUIO JUCHUIJINHbBI

JUis yCIIEIIHOTO OCBOCHMSI TEOPETHYECKOro Marepuana oO0ydaroluiics: 3HAKOMUTCS CO
CIIMCKOM PEKOMEHIYEMON OCHOBHOW M JOIOIHUTEIBHOW JINTEPATYphl; YTOYHAET y NPENOJaBaTeNs,
KakUM JONOJHUTENbHBIM MOCOOUSM ClleAyeT OTJaTh MPEeNNOYTeHHE; BEeleT KOHCHEKT JIeKUUH U
npopalaThIBaeT JEKIMOHHBIN MaTepHrall, OJb3YsCh KaK KOHCIIEKTOM, TaK U y4eOHBIMU TOCOOUSIMH.

Ha mnpaktnueckux 3aHATUAX IPOWIECHHBIM TEOPETUYECKHM MaTepuan MOAKPEIUIIEeTCs
peleHreM 3aj7ad [0 OCHOBHBIM TeMaM JucHUIIUHBL Kaxmoil noarpynme oOyuarommxcs
npenojaBaTeNb BblAaeT 3a7ady. B KoHIe 3aHsATHS oOydaroliue JIEeMOHCTPUPYIOT MOJyYeHHBIE
pe3ysbTaThl MPENOoIaBaTeNto U MPH HEOOXOAMMOCTH Jeat0T padoTy HajJ OINOKaMH.

CaMmocrosiTenbHasi paboTa OKas3blBa€T Ba)XXHOE BIUSHUE HAa (HOPMHUPOBAHHME JMYHOCTH
OyaylIero crnenuanucTa, OHa INIaHUPYyeTCsl 00yJaroImumMmces camoctosTenbHo. Kaxapiil oOydatonuiics
CaMOCTOSITENIbHO OTpEAEIsieT PEeKUM CBOEH paboThl U Mepy Tpy[a, 3aTpauyuBaeMoOro Ha OBJIaZICHHE
y4eOHBIM CO/Iep)KaHUEM JUCUUIUIMHBL. OH BBINOJHSET BHEAYAUTOPHYIO paboOTy U HU3yueHHe
pa3zenoB, BBIHOCUMBIX Ha CAaMOCTOATEIbHYIO paboTy, MO JIMYHOMY HWHIMBUIYalIbHOMY IIJIaHy, B
3aBUCHUMOCTH OT €r0 MOJArOTOBKH, BPEMEHH U IPYTUX YCIOBUMN.

dopMa 3aKIIOUUTENIBHOIO KOHTPOJS MNpPU NPOMEXKYTOYHOM arrectauuum — 3adeTr. [{ns
IPOBEICHUS IPOMEKYTOUHOM aTTecTaly Mo JAUCHUILIUHE pa3paboTaHbl (HOH/ OLEHOYHBIX CPEACTB
U OaTbHO-PEUTHHIOBAs CHCTEMa OIEHKH YYeOHOW JAesATeNhbHOCTH CTyneHToB. OreHka 10
JUCLUIUIMHE BBICTABISETCS B MH()OPMALMOHHOW CHCTEME W HOCHT MHTEIPUPOBAHHBIN XapakTep,
YYHUTBIBAOIINI PE3yNIbTaThl OLICHUBAHUS YYACTHUs CTYICHTOB B ayAMTOPHBIX 3aHATHSX, KauecTBa U
CBOEBPEMEHHOCTU BBINIOJIHCHUS 3aJaHUM B XOA€ M3Y4CHHMS JUCLUIUIMHBI M IIPOMEKYTOYHOH
aTTeCTalUN.



[Iporpamma coctaBieHa B cooTBeTcTBHM ¢ TpeboBanmsimu PI'OC BO mo HampaBieHHIo

20.04.01  Texnocgpepnas  be3onachocmv W TPOPUIIO  TOATOTOBKU
JAHCU3HEOesAMENbHOCMU 8 MeXHOChepe
Pabouyro mporpammy coctaBuil 0.m.H., npogeccop bynxun B.B.

bezonacnocmo

[IporpamMma paccMoTpeHa u ogoOpeHa Ha 3acefqanuu kadeapsl 75

npoTokoia Ne 16 ot 14.05.2025 ropa.
3asenytomuii kageapoit 7h Illapanos P.B.
(ITonmuce)

PabGouass mporpamma paccMOTpeHa U OAOOpeHa Ha 3acelaHud Y4eOHO-MEeTOAMYECKOMN

KOMHCCUU (aKyIbTeTa

npotokoi Ne 6 ot 15.05.2025 rona.
[Ipencenarens komuccuun MCO Kanunuuenxo M.B.
(ITogmuce) (®.1.0.)




Ilpunoscenue
DoH/1 OLIECHOYHBIX MATEPHAJIOB (CPEeACTB) MO AUCHHUILINHE
Ou4uCcTKa CTOYHEBIX BOJ

1. OHeHO‘IHbIe MaTepuaJbl AJ NPOBCACHUS TEKYIICI0 KOHTPOJISA yCII€EBAEMOCTH

o JMCIUIIJIMHE

TecTsl

1. Ancopbuust — 310

a) Mpoliecc MOIJIOMICHUS MapOB WJIM ra30B U3 T'a30BBIX WM MapO-Ta30BBIX CMECEH KUIAKUMU
MOTJIOTUTEIISIMU

0) mpoliecc NOTJIONICHHS TAPOB WM ra30B U3 Ia30BBIX WJIM MapO-Ta30BbIX CMECEil TBEPAbIMU
MOTJIOTUTEIISIMU

B) CBS3bIBAHUE arpeCcCUBHBIX U BPEIHBIX KOMIIOHEHTOB PAa3JIMYHBIMU J00aBIISIEMBIMU
peareHTamMu

2 K OCHOBHBIM THIIaM MPOMBIIIIEHHBIX aICOPOEHTOB OTHOCSATCS

a) KapOOHAT KanbLus, CyIb(U CBUHIA, XJIOPUI HATPHUS

0) OKCUJ LIMHKA, OKCUJ MarHusl, OKCUJ] KaJIbIIHs

B) aKTUBHBIC YTJIU, CUIIUKATEIIH, AIFOMOTEIIH, IICOJTUTHI.

3 Cunukarenyu UMeroT o0IIYI0 XUMHUYECKYI0 (hOpMYITy

a)Si02- nH20

0) AI203- nH20, rae 0<n<0,6

B) Me2/nO- AI203- xSiO2- yH20

4 AmoMorens UMEIOT O0IIYI0 XUMHUECKYIO (GopMyITy

a)Si02- nH20

0) AI203- nH20, rae 0<n<0,6

B) Me2/nO- Al203- xSiO2- yH20

5 LleonuThl UMEIOT OOIIYI0 XUMHYECKYIO (hOpMYITy

a)Si02- nH20

0) AI203- nH20, rae 0<n<0,6

B) Me2/nO- AI203- xSiO2- yH20

6. B xauecTBe aicOpOEHTOB UCIONB3YIOT

a) IOPUCTHIE MAaTEpUATIBI

0) raJIkue MOHOJIUTBI

B) KHUIKOCTH

7 CTouHas BoJia — 3TO BOJAA

a UCToJIb3yeMasi B CUCTEMax 000POTHOTO BOJOCHAOKEHHUS

0) B KOTOpOi B pe3ynbTaTe 3arps3HEHHS] U3MEHWJICS TEPBOHAYANBHBIN XUMHUECKUNA COCTaB
WM (pusnueckue cBoiicTBa

B) IpUMEHsEMasl B TEXHOJIOTHYECKHUX pOoIeccax

8 [Ipu 3arpsi3HEHUHN CTOYHOM BOJIBI €€ BSI3KOCTh

a) HEe U3MEHsETCS

0) yMeHbIIaeTcs

B) YBEITUYHBACTCS

9 Tlpu 3arpsi3HEHUH CTOYHOM BOJIBI €€ TNIOTHOCTh

a) HEe U3MEHSETCS

0) ymMeHbIIaeTcs

B) YBEITUYHBACTCS

10. Ecnv mpu 0YMCTKE CTOYHBIX BOJI 3arPA3HSIONIME BEIIECTBA Pa3pyIIAOTCS, 3TO

a) IECTPYKTUBHAsI OUMCTKA

0) pexkyrnepaTuBHAs OYHCTKA

B) HEWTpanu3amus

11. K XuMHA4Y€CKUM METOJIaM OYMCTKH CTOYHBIX BOJ OTHOCSTCS

a) OTCTauBaHUE, IPOIEKUBAHKE, YIaJCHHUE MO JEHCTBUEM IEHTPOOSKHBIX CHTT

0) xoarynsamus, QIOKYISAINS, SJICKTPOIAATNS



B) OKHCIJIEHUE, BOCCTAHOBJICHHUE, HEUTpAIU3aLHsI

r) bmoTtanus, aacopOIus, SMEKTPOKOAT YIS

12. Ecniu ipy O4UCTKE CTOYHBIX BOJL 3arpA3HAIONIME BEIECTBA U3BJICKAIOTCS, 3TO

a) IeCTPYKTUBHASI OUYUCTKA

0) pekyrnepaTuBHAas OYHCTKA

B) HEHUTpanu3anus

13. /111 OYMCTKM CTOYHOM BOJIbI OT TBEPABIX HEPACTBOPUMBIX YACTHI UCIONb3YIOT:

a) OMOXMMHYECKYIO OUHCTKY

0) XUMHUUYECKYIO OYUCTKY

B) TEPMUYECKYIO OUUCTKY

I') MEXaHUYECKYIO OUUCTKY

14. K xakxoMy METOZly OYUCTKH OTHOCHTCS DJICKTPOKOATYJISIIHS:

a) MEXaHUYECKHUI

0) XUMHUYCCKHIMA

B) TEPMHUYECKUN

T) GU3NKO-XUMHYECKHHA

15. Metop ynaneHus U3 CTOUYHBIX BOJI pAaCTBOPUMBIX IPUMECEH, OCHOBAHHBIN Ha CBA3BIBAHUU

arpecCUBHBIX M BPEIHBIX KOMIIOHEHTOB PAa3JIMYHBIMU JOOABISIEMBIMI pEareHTaMu - 3TO

a) MEXaHH4YecKas OUMCTKA 0) OMOXMMHUYECKast OYHCTKA

B) TEPMUYECKAsi OUYUCTKA I') XMMHUYECKasi OUNCTKA

16. K kakoMy METOAY OYMCTKH OTHOCHUTCS] OYMCTKA CTOUHBIX BOJ BOCCTAHOBJIEHUEM

a) MEXaHUYECKHUI

0) XUMHUYECKHIA

B) TEPMUYECKUI

') PU3UKO-XUMHUYECKUIA

17. NoHutsl, criocoOHBIE MOIJIOUIATh U3 PACTBOPOB 3JIEKTPOIUTOB IOJIOKUTEIbHBIE HOHBI,
Ha3bIBAIOTCS

a) KAaTHOHUTaMU

0) aHHOHUTAMH

B) am(oTepHBIMU

18. JIns OYMCTKHM CTOYHBIX BOJ OT COCIUHEHHUH IIECTUBAJIEHTHOTO XpOMa BOCCTAHOBJIEHHUEM
UCTIOJB3YIOT

a) mepMaHraHatr Kajaus, OMxpomar Kajus

0) xJIopuJ HaTpus, Cylb(aT HaTpUs

B) cynbgar xenesa (II), runpocynbpur HaTpus

T) cynb(datr Kaaplus, MTUPOIO3UT

19. Jlng npoBeeHus npoiecca 0TCTauBaHUs UCHOIb3YIOT

a) azicopOepsl, CKpyoOepbI

0) LIMKJIOHBI, LEHTPUDYTH

B) (J10TAaTOPBL, KOATYJISATOPbI

I') IECKOJIOBKH, OTCTOMHUKHI

20. MexaHN4eCKyI0 OYHCTKY CTOYHBIX BOJ MOKHO ITPOBECTH B

a) AJIEKTPOJIU3epe, aBTOKIIABE

0) ¢punbTpe, TUAPOLUKIIOHE

B) OnoduibTpe, a9poTeHKE

I') KpUCTAIITN3aTOpE, 030HATOPE

21. JIns OYUCTKHU CTOYHBIX BOJ XMMUYECKMM METOJOM HCIIONB3YIOT CIEIYIOINE OKUCIUTENN

a) XJIOp, TUOKCH]T XJIOpa, IIEPMAaHTaHAaT KaJlns, ONXpoMaT KaJus, 030H

0) XJ0pu 1 HATpHsl, CyIb(aT HATPUS, TUPOIIO3UT, BOJOPO]

B) BOJIOPOJI, KEJE3HBIA OPOIIOK, THAPOCYIbGOUT HATPHS

r) cyabdar HaTpus, cyab(haT KaabIHs, MTUPOJIIO3HUT, BOJOPO

22. J11s1 OYUCTKH CTOYHBIX BOJ OT PTYTH U €€ COCIMHEHHNI BOCCTAHOBIEHUEM HCIIOIb3YIOT

a) mepMaHraHatr Kajus, Ouxpomar Kajus, HepOKCH]I BOJOPOIa

0) xJIopuJ HaTpus, CyIb(aT HaTPUs, MUPOTIO3UT



B) cynb(u xKene3a, THAPOCYIbPUT HATPHUsI, )KEJIE3HBIN TTOPOIIOK

23. K kakoMy METOly OYUCTKH OTHOCHTCS a/ICOPOLIHS:

a) MEXaHUYECKHI

0) XUMHUYCCKHIMA

B) TEPMHUYECKUN

T) GU3NKO-XUMHYECKHHA

24. Ecnu niporiecc aacopOIMOHHON OYMCTKA CTOYHOW BOJABI BEAYT MPH (PUIBTPOBAHUH BO/IBI
qyepes Coi aJcopOeHTa UCTIONB3YIOT AKTHBHBIN yroJib B BUJIE YACTHI] pa3MEPOM

a) 0,1 MM 1 MEHbIIIE

0) 0,5 - Imm

B) 1,5-5 Mmm

r) 10-15 mm

25. Ecnu miporiecc ancopOIMOHHON OYMCTKHA CTOYHOM BOJIBI BEAYT B IICEBIOOKIKEHHOM CJI0€
WCIIOJIB3YIOT aKTUBHBIM YTOJIb B BUJI€ YACTHUI] Pa3MEPOM

a) 0,1 MM 1 MEHbIIIE

0) 0,5 - Imm
B) 1,5—5 MM
r) 10-15 mm

26. K HeopraHn4eckuM IpUPOAHBIM HOHUTAM OTHOCSITCS

a) CWJIMKareiu, IepMyTUThI, OKCUIbI U TUAPOKCUIbI ATFOMUHUS, XpOMa, LIUPKOHUS

0) TYMUHOBBIE KUCIJIOTHI I10YB U YIJIeH

B) LICOJIUTHI, IIIMHUCTHIE MUHEPAJIbI, I10JIEBBIE ILIATHI

27. K HeopraHn4eckMM CUHTETUUYECKUM MOHUTAM OTHOCSATCS

a) CWJIMKareu, IepMyTUThI, OKCUIbI U TUAPOKCUIbI ATFOMUHUS, XpOMa, IUPKOHUS

0) TYMHHOBBIE KUCIJIOTHI I10YB U YIJIeH

B) LICOJIUTHI, IIIMHUCTBIE MUHEPAJIbI, I10JIEBBIE ILIIATHI

28. KaTHOHUTBI pereHepupyroT

a) 2-8% pacTBopaMu 1ienouei

0) 2-8% pacTBOpaMu KHCIIOT

B) 2-8% pacTBOpOM io1a

29. AHMOHUTEI PETEHEPUPYIOT

a) 2-8% pactBopamu mienoueit 0) 2-8% pacTBopaMu KHCIIOT

B) 2-8% pacTBOpOM Hoaa

30. Koarymsius - 310

a) mporecc MeMOpaHHOTO pa3JeNieHHs] PAacTBOPEHHBIX MM JUCHEPrMPOBAHHBIX YACTHIL,
OCHOBAHHBIM Ha payiMuMAX B HMX MOJIEKYJSIPHOM Macce WM pa3Mepax M IPOTEKAKUUH 0.
JENCTBUEM JIaBICHUS

0) mporiecc U3BJIECUYEHUS] OJHOTO WJIM HECKOJIbKMX KOMIIOHEHTOB M3 PAacCTBOPOB C IMOMOILBIO
U30MpaTeIbHBIX PACTBOPUTENEH

B) mpouecc GuIbTpalMy BOJbI Yepe3 MOPUCTYIO MEPEropojKy, B XOAE€ KOTOPOro TBEPAbIE
YaCTULBI 33/1€P>KUBAIOTCS, a BOAA ITOJIHOCTBIO IPOXOIUT CKBO3b HEE

I) MpolLecc YKPYMHEHHWs JAHUCIEPCHBIX 4YacTHIl B pe3ylbTaTe HUX B3aUMOJCHCTBUS U
00BbEeIMHEHNS B arperarsbl.

31. B xauecTBe KOAryJastHTOB UCIIOJIb3YIOT COJIU

a) HATpHsI U KaJus,

0) Kerne3a U aTFOMUHUS

B) MarHusi U KajibLus

T') 0JI0Ba M CBUHIIA

32. B kauecTBe (IIOKYJISIHTOB UCHOIB3YIOT

a) TUAPOOKCH]T aTFOMHHHUS

0) XJI0pH HATPHS

B) TIOJIMAKPHIIaMUJ]

33. B xadyecTBe KOAryJasHTOB UCIIOJIB3YIOT CIEAYIOLINE COEAUHEHUS

a) NaCl, Cr2(S04)3



6) Na2S04, Al12(SO4)3

B) NaAlO2, Al2(S04)3

r) NaCl, K2SO4

34,  Jlna  00e3BpEeKMBAaHHUA  OPraHUYECKHMX  INPUMECEH,  KOTOPbIE  OKHUCISAIOTCS
MUKPOOPTaHU3MaMHU UCIOJIB3YIOT:

a) MEXaHUUYECKYI0 OUUCTKY

0) PU3UKO-XUMHUYECKYIO OUUCTKY

B) TEPMUYECKYIO OUUCTKY

') OMOXMMHUYECKYIO OUYHUCTKY

35. Onokyasuus —3To

a) TpOLECC arperanyy B3BEHICHHBIX YacTUIl 0OpU J00aBIEHUH B CTOYHYIO BOIY
BBICOKOMOJICKYJISIPHBIX COCTMHEHUH

0) mpoliecc MU3BJICUEHUS OJHOTO WJIM HECKOJIBKHX KOMIIOHEHTOB M3 PACTBOPOB C MOMOIIBIO
U30MpaTeIbHBIX PACTBOPUTENCH

B) TpOIECC YKPYINHEHHUs IUCIEPCHBIX YaCTUI[ B pe3ylbTaTe HUX B3aUMOJCHCTBUS U
00BbEeTMHEHNS B arperaThl.

36. VlouHsIit 00MeH — 3T0

a) mporecc MEMOpPaHHOTO pa3JeNieHHs PAaCTBOPEHHBIX MM JAUCHEPTHPOBAHHBIX YACTHIL,
OCHOBaHHBIM Ha pPa3MUUYUSAX B HMX MOJEKYISPHOM Macce WIM pa3Mepax W MIPOTEKAIOIUil IMoj
JICWCTBUEM JIaBJIICHUSA

0) mporiecc U3BICUEHUS OJHOTO WJIM HECKOJIBKHX KOMIIOHEHTOB M3 PACTBOPOB C MOMOIIBIO
N30MpaTEeIbHBIX PACTBOPUTENECH

B) TpOIECC YKPYINHEHHUs IUCIEPCHBIX YaCTUI[ B pe3ylbTaTe HUX B3aUMOJCHCTBUS U
00BbEeTMHEHNS B arperaThl.

I) TpoOIEecC B3aUMOJICHCTBUS pacTBOpa C TBepAod ¢a3oil, obnanaroimieil cBoHCTBaMU
00OMEHMBATh MOHBI, COJICPIKAIINECs B HEW, HA APYTrUe HOHBI, IPHCYTCTBYIOIINE B PACTBOPE.

37. 3bhHeKTUBHOCTD NIEKTPOXUMUYECKIX METOIOB OLIEHUBACTCS

a) IPOM3BOIUTEIILHOCTBIO TPy/Ia, KAYECTBOM pabOTHI

0) COMpOTUBIIEHUEM, PACXOJOM OKUCIUTENS, BBIXOJOM MPOIYKTa PEaKIuu

B) INIOTHOCTBIO TOKA, KOA(PPHUIIMEHTOM TOJIE3HOTO HCIIOJIb30BAHMS HAIPSHKEHHS, BBIXOIOM IO
TOKY

38. B kauecTBe aHOJIOB TIPH DJIEKTPOXUMHUIECKOM OKUCIICHUH HCTIOIB3YIOT

a) rpauT, AMOKCHUJ CBUHIIA, PYTE€HUs, KOTOPbIE HAHOCST HAa TUTAHOBYIO OCHOBY

0) MOTMO/IeH, CIIJIaBbI BOJIb(PpaMa ¢ KeIe30M UITH HUKETIEM

B) OKCH/JI QTFOMUHUS, XJIOPHU HATPHUSI, ATFOMUHHIHA

39. Ilpomecc 3IEKTPOKOATYISIIIMOHHON OYMCTKH CTOYHBIX BOJ OCHOBAaH Ha CIIEAYIOIINX
peaKIusIx

a) Al —3e — Al3+ 2H20 + 2e — H2 + 20H- Al3+ + 3 OH-— Al(OH)3

6) 2H20 - 4e — 02 + 4H+ 2H20 + 2e — H2 + 20H

B) 2H20 - 4¢ — 02 + 4H+ Cr207

2- +14H++12e — 2Cr+7H20

r) 2H20 - 4e¢ — O2 + 4H+ Me+ + ne- — Meo

40. TIpu mpoBeAECHUU SJIEKTPOKOATYISLIIMOHHON OYMCTKH CTOYHBIX BOJ B KayeCTBE aHOOB
UCTIOJB3YIOT

a) OPTA, menp

0) uiatuny, rpadur

B) TUTaH, IJIATUHY

I) ’eJe30, alTFOMUHUN

41. K xaxoMy METOTy OYUCTKH OTHOCHTCS AJIEKTPOGIIOTALIUSA:

a) MEXaHUYECKHI

0) XUMHUYECKHIA

B) TEpPMUYECKUI

T) GPU3UKO-XUMHYECKHH



42. Tlpomecc 5meKTpOdIOTAIIMOHHOW OYMCTKH CTOYHBIX BOJI OCHOBaH Ha CIICIYIOIINX
peaKIusx

a) Al - 3e — Al3+ 2H20 + 2e — H2 + 20H- Al3+ + 3 OH-— AI(OH)3

0) 2H20 - 4¢ — 02 + 4H+ 2H20 + 2¢e — H2 + 20H

B) 2H20 - 4e — 02 + 4H+ Cr207

2- +14H++12¢ — 2Cr+7H20

r) 2H20 - 4¢ — O2 + 4H+ Me+ + ne- — Meo

43. TIpouecc ®uaKo(ha3HOT0 OKUCICHHS CTOYHBIX BOJ IIPOBOJIAT IPH TEMIepaType

a) 800-1100 oC

0) 400-600 oC

B) 200-300 oC

r) 50-100 oC

44. KoHUEHTpUPOBaHUE CTOYHBIX BOJ MPOBOJST B

a) TOPU30HTAIBHBIX, BEPTUKAJIBHBIX, PAIUAIbHBIX OTCTOMHUKAX

0) UCTTapUTEIbHBIX, BRIMOPAKHUBAIOIIUX U KPUCTAIIOTHIPATHBIX YCTAHOBKAaX

B) IIUKJIOHHBIX, IIIAXTHBIX, KAMEPHBIX TIeYax

45. IIpomecc mapoha3HOTro OKUCICHHS CTOYHBIX BOJ] IIPOBOIST IIPH TEMIIEPATYpe

a) 50-100 oC

0) 200-300 oC

B) 400-600 oC

r) 800-1100 oC

46. KoHeuHbIMU MPOAYKTAMH TEPMOOKHUCIUTEIBHON OYUCTKU CTOUYHBIX BOJ OT OPTaHUYECKUX
COEIMHEHM ABISIOTCS

a) METaH U CEPOBOIOPO/T

0) yrJeKucInblil ra3 u Boja

B) @30T U KHUCIIOPOJL

T') 030H U BOJSTHOM Tap

OO0uee pacnpenesieHue 0a/JI0B TEKYLIEro KOHTPOJISA M0 BUAAM Y4eOHBIX padoT Il CTY/A€HTOB

PeifTuHr-KOHTPOID | TECTUPOBAHUE, 3 MPAKTUYECKUX 30
3aJlaHusl,

POl THHT-KOHTPOITS 2 TECTUPOBAHUE, 3 MPAKTUUECKHUX 30
3aJjaHus,

PO THHI-KOHTPOIb 3 TECTUPOBAHUE, 2 PAKTUYECKUX 20
3aJlaHusl,

[Tocewenue 3ansaTuii ITocemenue 3ansaTui 10

CTYJICHTOM CTYJICHTOM

JlonomHUTENBHBIE OaIITBI JlonomHuTeIbHBIE 0aUTHI 5

(6onychI) (6oHyCHBI)

BrinonHenue cemecTpoBoro BrinonHeHHE ceMecTpoBOro

TJIaHa CaMOCTOSITENILHOM IJIaHa CaMOCTOSATEIbHOMN 5

paboThI paboThl

2. IIpome:kyTOUYHAS aTTECTANUA MO AUCHUIINHE
ITepeyenb BONpPoCOB K 3k3aMeHYy / 3a4eTy / 3a4eTy ¢ OLleHKOH.
Ilepeuenn npakTHYecKUX 3a1a4 / 3aJaHMii K IK3aMeHY / 3a4eTy / 3a4eTy ¢ OlleHKOMH (mpu
HAJTHYMH)

I1K-3

bnok 1 (3HaTh)
1. AncopOuust — 3TO



a) Mpoliecc MOTJIOMICHUS TapOB WJIM Tra30B U3 T'a30BbIX WJIHM MAapO-Ta30BbIX CMECEH KUIAKUMU
MOTJIOTUTENISIMU

0) mpoliecc MOTJIOMICHHS TAPOB WM Tra30B U3 ra30BBIX WJIM MapO-Ta30BbIX CMECEil TBEPABIMU
MOTJIOTUTENISIMA

B) CBS3bIBAHUE arpecCUBHBIX M BPEIHBIX KOMIIOHEHTOB pAa3JIMYHBIMU J100aBIISIEMbIMU
peareHTaMu

2 K 0CHOBHBIM THIIaM MPOMBIIIEHHBIX aICOPOEHTOB OTHOCSATCS

a) kKapOOHAT KanbLus, CyIb(U CBUHIA, XJIOPUI HATPUS

0) OKCUJ LIMHKA, OKCUJ MarHusl, OKCUJ] KaJbIIHs

B) aKTUBHBIC YTJIU, CUJIUKATeIIN, AIFOMOT €I, [ICOTUTHI.

3 Cunukarenu UMeroT o0IIYI0 XUMHYECKYIO (hOpMyITy

a)Si02- nH20

0) AI203- nH20, rae 0<n<0,6

B) Me2/nO- AI203- xSiO2- yH20

4 AmoMorens UMEIOT O0IIYI0 XUMHUYECKYI0 GOopMyITy

a)Si02- nH20

0) AI203- nH20, rae 0<n<0,6

B) Me2/nO- AI203- xSiO2- yH20

5 LleonuThl UMEIOT OOIIYI0 XUMHUYECKYIO (hOPMYITY

a)Si02- nH20

0) AI203- nH20, rae 0<n<0,6

B) Me2/nO- AI203- xSiO2- yH20

6. B xauecTBe a/icOpOEHTOB HUCIIONIB3YIOT

a) MOPUCTHIC MaTEPUATIBI

0) r1aIkue MOHOJIUTHI

B) KHUIKOCTH

7 Ctro4Has BoJa — 3TO BojJia

a MCIIOJIb3yeMasi B CHCTEMaX 000POTHOTO BOJJOCHA0KCHHUS

0) B KOTOpOi B pe3yabTaTe 3arps3HEHHs] U3MEHUIICS TMepBOHAYAIbHBI XUMUYECKHI COCTaB
Wi GU3NIECKUEe CBOWCTBA

B) IpUMEHsEMasl B TEXHOJIOTHYECKHUX TpoIeccax

8 [Ipu 3arpsi3HEHUHN CTOYHOM BOJIBI €€ B3KOCTh

a) HEe U3MEHsETCS

0) ymMeHbIIaeTcs

B) YBEITUYHBACTCS

9 Tlpu 3arpsi3HEHUU CTOYHOM BOJIBI €€ TUIOTHOCTh

a) HEe U3MEHAETCS

0) yMeHbIIaeTcs

B) YBEITUYHBACTCS

10. Ecnut mpu 04MCTKE CTOYHBIX BOJI 3arPSI3HSIIONINE BEIIECTBA PA3PYIIAIOTCS, TO

a) NECTPYKTUBHAsI OUMCTKA

0) pexymnepaTuBHas OYHCTKA

B) HeWTpanu3amus

11. K XuMHA4Y€CKUM METOJIaM OYHUCTKH CTOYHBIX BOJ OTHOCSITCS

a) OTCTauBaHUE, IPOIE)KUBAHKE, YIATCHHUE MO JEHCTBHEM LIEHTPOOESIKHBIX CHIT

0) xoarynsmus, QIOKYISAINS, dJICKTPOIAATNS

B) OKHCIIEHHE, BOCCTAHOBIIEHUE, HEUTpaIU3aIIHs

r) QuroTarus, aacopOIus, HIEKTPOKOATYIISIIH

12. Ecniu ipy 04MCTKE CTOYHBIX BOJI 3arPS3HSIONINE BEIIECTBA U3BIEKAIOTCS, ITO

a) NeCTPYKTHUBHAS OYHCTKA

0) pexyrnepaTuBHas OYHCTKA

B) HeMTpanu3amus

13. JInst OYMCTKU CTOYHOM BOJBI OT TBEP/BIX HEPACTBOPUMBIX YACTHUIL UCTIONB3YIOT:

a) OMOXMMHUYECKYIO OUHUCTKY



0) XUMHUUYECKYIO OYUCTKY

B) TEPMUYECKYIO OUUCTKY

I') MEXaHUUYECKYI0 OUUCTKY

14. K kaxoMy METOly OYUCTKH OTHOCHTCS AJICKTPOKOATYJISIIHSL:

a) MEXaHUYECKHUI

0) XUMHUYCCKHIA

B) TEPMUYECKUN

T) GU3NKO-XUMHYECKHHA

15. Meroa ynaneHus: U3 CTOYHBIX BOJI paCTBOPUMBIX IIPHUMeECel, OCHOBAaHHBIN Ha CBSI3bIBAHUU

arpecCUBHBIX M BPEIHBIX KOMIIOHEHTOB PA3JIMYHBIMU JOOABISEMBIMU pEareHTaMu - 3TO

a) MEeXaHH4YecKas O4MCTKa 0) OMoXuMuUecKast O4ucTKa

B) TEPMUYECKASI OUUCTKA I') XMMHUUYECKasi OUNCTKA

16. K xakoMy METO1y OYUCTKH OTHOCHUTCSI OYMCTKA CTOYHBIX BOJI BOCCTAHOBJICHHEM

a) MEXaHUYECKUI

0) XUMHUYECKHIA

B) TEPMUYECKUI

') PU3UKO-XUMUYECKUMA

17. NoHutsl, criocoOHBIE MOTJIOLIATh U3 PAaCTBOPOB 3JIEKTPOJIUTOB IOJIOKUTEIbHBIE HOHBI,
Ha3bIBAIOTCS

a) KAaTHOHUTaMU

0) aHHOHUTAMH

B) am(oTepHBIMU

bnok 2 (ymersn)

1. JIyi1 OYMCTKH CTOYHBIX BOJ OT COECJUHEHUH HIECTUBAJIEHTHOI'O XpOMa BOCCTaHOBJIEHHUEM
UCTIONB3YIOT

a) IepMaHraHatr Kajaus, OMxpomar Kajus

0) XJopu I HATPHsL, CyIb(aT HATPUS

B) cynbdart xenesa (II), ruapocynbput HaTpus

T) Cyab(ar KaJabIHs, THPOIIO3UT

2. Jlns mpoBeeHMs MTpoLiecca OTCTaMBAHUS UCTIONB3YIOT

a) azicopOepsl, CKpyoOEephI

0) LIMKJIOHBI, LEHTPUDYTH

B) (J10TaTOPBI, KOATYJISTOPbI

I') IECKOJIOBKH, OTCTOMHUKHI

3. MexaHH4YeCcKyI0 OYMCTKY CTOYHBIX BOJI MOXKHO IIPOBECTH B

a) AJIEKTPOJIU3epe, aBTOKIIABE

0) ¢punbTpe, TUAPOLUKIIOHE

B) OnoduibTpe, a9poTeHKE

I') KpUCTAJLIIN3aTOpPE, 030HATOPE

4. JInst O4YMCTKU CTOYHBIX BOJ XUMHUUYECKUM METOJIOM HCHOIb3YIOT CIEAYIOIINE OKHCIUTEIH

a) XJI0p, TUOKCH]I XJIOpa, IIEPMAaHTaHAaT Kalus, OUXpoMaT Kaus, 030H

0) XJ0pH 1 HATpHsl, CyIb(aT HATPUS, TUPOIIO3UT, BOJOPO]

B) BOJIOPOJI, KEJE3HBIA TOPOIIOK, TUAPOCYIb(UT HATPHS

r) cyabdar HaTpus, cyab(haT KaabIHs, MTUPOJIIO3UT, BOJOPO]

5. JIyist OYMCTKYU CTOYHBIX BOJ OT PTYTH U €€ COCAMHEHUI BOCCTAHOBIIEHUEM HUCTIOIB3YIOT

a) mepMaHraHatr Kajus, OMxpomar Kajus, HepOKCH]I BOJOPOIa

0) xJIopuJ HaTpus, CyIb(aT HATPUs, MUPOITIO3UT

B) cynb(du xenesa, THAPOCYIb(UT HATPHSL, KeJIe3HBIH MOPOIIOK

6. K xakomMy METOIy OYUCTKH OTHOCUTCS aJICOPOIIHS:

a) MEXaHUYECKH

0) XUMHUYECKHUIA

B) TEPMUYECKUI

I) GU3UKO-XUMUYECKHH



7. Ecnu mporecc aacopOIMOHHON OYMCTKH CTOYHON BOJBI BEAYT MpU (UIBLTPOBAHUHM BOJIBI
gyepes Cioi aJcopOeHTa HCTIONb3YIOT AKTHBHBIN yroJib B BUJIE YACTHUI] pa3MEPOM

a) 0,1 MM 1 MEHbIIIE

0) 0,5 - Imm

B) 1,5-5 Mmm

r) 10-15 mm

8. Ecnu mpouecc ancopOIUMOHHON OYHCTKH CTOYHOM BOJbI BEAYT B MCEBIOOKUKEHHOM CIIO€
WCIIOJIB3YIOT aKTUBHBIM YTOJIb B BUJI€ YACTHUI] Pa3MEPOM

a) 0,1 MM 1 MEHbIIIE

0) 0,5 - Imm
B) 1,5—5 MM
r) 10-15 mm

9. K Heoprannueckum MpUPOJAHBIM HOHUTAM OTHOCSTCS

a) CWJIMKareiu, IepMyTUThI, OKCUAbI U THAPOKCUIbI ATFOMUHUS, XpOMa, IUPKOHUS

0) TyMHHOBBIC KHCJIOTHI TIOYB U yTiei

B) LICOJIUTHI, IIIMHUCTHIE MUHEPAJIbI, I10JIEBBIE ILIIATHI

10. K HeopraHu4ecKuM CUHTETUYECKUM MOHUTAM OTHOCSITCS

a) CUJIMKareiu, IepMyTUThI, OKCUIbI U THIPOKCU/IbI ATIOMUHUS, XPOMA, [IUPKOHUS

0) TYMUHOBBIE KUCJIOTHI MIOYB H yTJiei

B) LICOJIUTHI, IIIMHUCTHIE MUHEPAJIbI, I10JIEBBIE ILIIATHI

11. KaTuOHUTHI pereHepupyroT

a )2-8% pacTtBopaMu 1ienouei

0) 2-8% pacTBOpaMu KHCIIOT

B) 2-8% pacTBOpOM io1a

12. AHUOHUTBI pEreHEPUPYIOT

a )2-8% pactBopamu mienoueit 0) 2-8% pacTBopaMu KHCIIOT

B) 2-8% pacTBOpoM ioaa

13. Koarynsauus - 3To

a) mpoiecc MEeMOPaHHOTO pa3feNeHUs PACTBOPEHHBIX WU AUCIEPIHPOBAHHBIX YACTHII,
OCHOBAHHBIM Ha payIMuMAX B HMX MOJIEKYJSIPHOM Macce WM pa3Mepax M INPOTEKAIOMMHU I0J
JieficTBUEM JTaBJIEHUS

0) mporiecc MU3BJIEUEHUsI OJHOTO MJIM HECKOJIbKMX KOMIIOHEHTOB M3 PAacTBOPOB C IMOMOIIBIO
U30MpaTeIbHBIX PACTBOPUTENEH

B) mpouecc GuIbTpalMy BOJbI Yepe3 MOPUCTYIO MEPEropojKy, B XOAE€ KOTOPOro TBEPAbIE
YaCTULBI 3a/1€P>KUBAIOTCS, a BOAA MOJIHOCTHIO IIPOXOAUT CKBO3b HEE

r) MpolLecc YKPYMHEHUs [AMUCIEPCHBIX YacCTHIl B pe3yslbTaTe HUX B3aUMOJCHCTBUS U
00BbEeIMHEHNS B arperarsbl.

14. B xauecTBe KOaryJasHTOB UCIIOJIb3YIOT COJIN

a) HATpHsI U KaJus,

0) >kerne3a U aTFOMUHUS

B) MarHus U KaJbIus

I') 0JIOBA ¥ CBHHIIA

broxk 3 (Bmanets)

1. B xauecTBe (IIOKYISTHTOB UCTIONB3YIOT

a) TUAPOOKCH]T aTFOMHHHUS

0) XJI0pH HATPHS

B) TIOJIMAKPHIIaMUJ]

2. B xadyecTBe KOAryJstHTOB HCIIOJIb3YIOT CIEIYIOIIUE COeIUHEHHS
a) NaCl, Cr2(S04)3

6) Na2S04, Al12(S0O4)3

B) NaAlO2, A12(S04)3

r) NaCl, K2S04



3. Jlna  oOe3BpeXMBaHUS  OPraHUYECKHUX  TMPUMECEH,  KOTOpPbIE  OKHCISIOTCS
MHUKPOOPTaHU3MaMH UCIOJIb3YIOT:

a) MEXaHMYECKYI0 OYUCTKY

0) PU3NKO-XMMHUYECKYIO OUUCTKY

B) TEPMUYECKYIO OUHCTKY

') OMOXUMHUYECKYIO OUUCTKY

4. ®noKyISIIUA —3TO

a) TpOLECC arperamy B3BEUICHHBIX YacTUI[ MpH JJ00aBICHUM B CTOYHYIO BOAY
BBICOKOMOJIEKYJISIPHBIX COETMHEHUI

0) mporecc U3BJICUCHHUS OJHOTO WM HECKOJBKHX KOMIIOHEHTOB M3 PAacTBOPOB C MOMOIIBIO
n30upaTeabHbIX paCTBOPUTENIEH

B) IMpPOLECC YKPYINHEHUS JUCIEPCHBIX YaCTUL[ B pe3ylbTaTe HUX B3aUMOJECHCTBUSL U
00BbeIMHEHUS B arperarsbl.

5. NounbIit 00MeH — 3TO

a) mpoiecc MEeMOPAaHHOTO pa3feNieHUs. PACTBOPEHHBIX MM JUCHEPrHPOBAHHBIX YaCTHII,
OCHOBAHHBIM Ha pa3IMuMAX B HMX MOJIEKYJSIPHOM Macce WM pa3Mepax M IPOTEKAIOMMKU I0J
JEeHCTBUEM JIaBICHUS

0) mporecc M3BJICUCHHUS OJHOTO MJIM HECKOJBKHX KOMIIOHEHTOB M3 PAacTBOPOB C MOMOIIBIO
n30upaTeIbHbIX PaCTBOPUTENEH

B) IMpPOLECC YKPYINHEHHUS JUCHEPCHBIX YaCTUL[ B pe3ylbTaTe HUX B3aUMOJECHCTBUS U
00BeIMHEHUS B arperarsbl.

I') TpOIECC B3aMMOJCHCTBUS pacTBOpa ¢ TBepAod Qa3oi, obmamaromeii CcBoHCTBaMU
00MeHUBAaTh MOHBI, COAEpIKAIIMECs B HEH, HA APyTryue UOHBI, IPUCYTCTBYIOIINE B PACTBOPE.

6. D (eKTUBHOCTD IEKTPOXUMHUECKUX METOJOB OLIEHHUBACTCS

a) MPOU3BOIUTEIBHOCTHIO TPY/a, KAYECTBOM PabOThI

0) COPOTHBIICHHEM, PACXO0I0M OKUCIIUTEIIS, BBIXOAOM MPOIYKTa PEaKIIUN

B) IUIOTHOCTBIO TOKa, KOAPPUIIMEHTOM MOJIE3HOTO UCTIOIb30BaHUS HAPSHKEHUS, BBIXOJIOM T10
TOKY

7. B kauecTBe aHOJIOB MPH DIEKTPOXUMUUECKOM OKUCICHUU UCTIOIB3YIOT

a) rpaut, AMOKCU]I CBUHIIA, PYTE€HUs, KOTOPbIE HAHOCAT HA TUTAHOBYIO OCHOBY

0) MonuO/1eH, CIUIaBbI BoJb(hpama ¢ KeJle30M WIIH HUKeIleM

B) OKCH/JI aIFOMUHUS, XJIOPHU]T HATPUs, AITFOMUHUN

8. Ilpouecc >IEKTPOKOATYISIIUOHHONM OYHMCTKM CTOYHBIX BOJ OCHOBaH Ha CIEAYIOLIUX
peakuusax

a) Al —3e — Al3+ 2H20 + 2e — H2 + 20H- Al3+ + 3 OH-— Al(OH)3

0) 2H20 - 4¢ — O2 + 4H+ 2H20 + 2e — H2 + 20H

B) 2H20 - 4e — O2 + 4H+ Cr207

2- +14H++12e — 2Cr+7H20

r) 2H20 - 4¢ — O2 + 4H+ Me+ + ne- — Meo

9. Ilpu mpoBeaeHUU 3JEKTPOKOATYJISIIMOHHON OUMCTKH CTOYHBIX BOJ B KaueCTBE AaHOOB
UCIIOJIB3YIOT

a) OPTA, menn

0) aTuHy, rpaduT

B) TUTAaH, IUIATUHY

T) JKeJe30, ATFOMUHUN

10. K xakoMy METO/1y OYUCTKH OTHOCHUTCS 3JEKTPOhI0TaAU:

a) MEXaHUYeCKH

0) XUMHUYECKHUIA

B) TEPMUYECKUI

I) QU3UKO-XUMUYECKHA

11. Ipomecc »1meKTpoGIOTAMOHHON OUYMCTKM CTOYHBIX BOJ OCHOBAaH Ha CIEAYIOIIUX
peaxkusx

a) Al —3e — Al3+ 2H20 + 2e — H2 + 20H- Al3+ + 3 OH-— Al(OH)3

0) 2H20 - 4¢ — O2 + 4H+ 2H20 + 2e — H2 + 20H



B) 2H20 - 4e — O2 + 4H+ Cr207

2- +14H++12e — 2Cr+7H20

r) 2H20 - 4¢ — O2 + 4H+ Me+ + ne- — Meo

12. TIporecc xuakodazHOro OKUCICHHUS CTOYHBIX BO MPOBOJIAT MPU TEMIIEpaType

a) 800-1100 oC

0) 400-600 oC

B) 200-300 oC

r) 50-100 oC

13. KoHuileHTpupOBaHUE CTOUYHBIX BOJI MPOBOJIAT B

a) TOPU3OHTAIIBHBIX, BEPTUKAIBHBIX, PAIHATbHBIX OTCTOMHHKAX

0) ucnapuTeIbHBIX, BRIMOPAXKHUBAIOIINX U KPUCTAUIOTUIPATHBIX YCTAHOBKAX

B) IIUKJIOHHBIX, IIAXTHBIX, KAMEPHBIX TIeUax

14. Tlponecc nmapoa3HOro OKUCICHHS CTOUHBIX BOJI MTPOBOSAT IPH TEMIIEpaType

a) 50-100 oC

6) 200-300 oC

B) 400-600 oC

r) 800-1100 oC

15. KoHeYHBIMU IPOAYKTAMU TEPMOOKUCIUTEILHOU OYMCTKH CTOYHBIX BOJI OT OPraHHUYECKUX
COETMHEHUH SIBIISIIOTCS

a) METaH U CEPOBOIOPO/T

0) yrJeKucIblil ra3 u Boja

B) @30T U KHUCIIOPOJ

') 030H U BOJSHOU map

MeTtoauyeckue MaTepuasbl, XapaKTepu3yiolye Npoueaypbl OleHUBAHUS

B X071 BBITIOJTHEHUS IPAKTUYECKUX paOOT B paMKaX WHAMBHUYAIbHBIX 3aJaHUN OLICHUBACTCS
Ka4eCTBO M CaMOCTOSITEJIbHOCTh PEIICHUS IOCTAaBICHHBIX 3a/1ad, 4YTO M (OPMHPYET TEKYIIHA
PEUTHHT CTYJICHTOB. B XOJ€ KOHTPOJIBHBIX HENENb IyTeM KOHTPOJBHOI'O ONpoca Ha OCHOBE
HpOLIeHTa HpaBI/IJH)HI)IX OTBCTOB OHpGIIGJI?IGTC?I KOHTpOJII)HBH\/JI peﬁTHHF.

3aueT BBICTABISETCS B ClIydae, €CIIM UTOTOBas OLIEHKA CTYyJIEHTa COCTaBiseT He MeHee 50
0ajioB.

MakcumanbHas cymMa 0ajuioB, Habupaemasi CTy/IeHTOM 1o aucuuiinHe pasHa 100.

Orenka | OneHka 1o mkane O6ocHoBaHMNE Yposens

B chopmuposannocmu
Oamnax KomMnemeHnyuil
bonee | «OtmmaHO» Conepxanne Kypca OCBOCHO Boicokuii yposens
80 MOJIHOCTBIO, 0€3 MPoOesoB,

HEO0OXO0IMMBIC TTPAKTUICCKIE HABBIKA
paboThI C OCBOEHHBIM MaTEPHUATIOM
c(hOopMUPOBaHBI, BCE
MPeyCMOTPEHHBIE MPOTPaMMON
oOyueHus: yueOHbIe 3aJaHHs
BBIIIOJIHEHBI, KAUECTBO UX
BBITTOJTHEHHS OI[EHEHO YHCIIOM
0ayI0B, OJIM3KUM K MAaKCUMAITBHOMY

66-80 «Xopomro» ConepxaHne Kypca OCBOEHO Ilpoosunymuti
MOJIHOCTBIO, 0€3 MPoOesoB, ypoeeHs
HCKOTOPBIC MPAKTUYCCKNEC HABBIKH
paboThI C OCBOEHHBIM MaTEPHUATIOM
c(hopMHUPOBAHBI HEJJOCTATOYHO, BCE
MIPEelyCMOTPEHHBIE MPOTPaMMON




o0y4yeHus yuyeOHbIe 3aJaHUS
BBIITOJIHEHBI, KAUECTBO BBIIIOJIHEHHS
HU OZHOTO U3 HUX HE OLIEHEHO
MUHUMAaJIbHBIM YHCIIOM OaJIJIOB,
HEKOTOPbIEC BUABI 3aJaHUI
BBITIOJTHEHBI C OLTMOKaMU

50-65 «Y 10OBIETBOPUTEIILHO) CopepxaHue Kypca OCBOCHO Ilopozoewiit yposens
YaCTUYHO, HO IIPOOEIIBI HE HOCAT
CYLIECTBEHHOI'O XapaKTepa,
HE00XO0/AMMbIE IPAKTUYECKNE HABBIKU
paboTHI ¢ OCBOCHHBIM MaTEPUAJIOM B
OCHOBHOM C()OPMUPOBAHBI,
OOJIBIITMHCTBO MPETyCMOTPEHHBIX
porpaMMoi 00ydeHHs y4eOHBIX
3aJIlaHUH BBIIIOJIHEHO, HEKOTOPBIE U3
BBINOJIHEHHBIX 33JJaHUH, BO3MOXKHO,
coJiepKaT OUTMOKH

Menee | «HeynosnerBopurenbHo» | CoaepkaHue Kypca HE OCBOEHO, Komnemenuyuu ne
50 HE00XO0AMMbIe IPAKTUYECKHUE HABBIKU | chopmuposansvl
paboThI He CHOPMHUPOBAHEI,
BBINOJIHEHHbIE YUeOHbIE 3a/1aHUS
COJIEpIKaT TpyObIe OMMOKH

3. 3agaHus B TeCTOBOI (popMe MO TUCHHUIINHE

[Ipumeps! 3ananuii:

CTOuHbBIC BOJbI OT CAHUTAPHBIX y3JIOB MPOM3BOACTBEHHBIX M HEIIPOU3BOICTBEHHBIX KOPITYCOB
nu 3[IaHHﬁ, a TakKKC OT AYIICBBIX YCTAHOBOK, HMCIOMIUXCA Ha TCPPUTOPHU IPOMBIINIICHHBIX
HPEIIPHUSITHIA, HA3bIBAOTCS:

- IPOU3BOJACTBCHHBIC

- OBITOBBIE

- aTMOC(epHbIe

- KOMOMHHUPOBaHHbIE

CrouHble BOJBI MNPEANPUATHN METATYPTUYECKOM, MAIIMHOCTPOUTENBHOU, pPYyAO- U
yriae100bIBatoIIel TPOMBIIITIEHHOCTH; 3aBOIbI 10 IPOU3BOCTBY MUHEPAJIBHBIX Y100pEHU, KUCIIOT,
CTPOUTEIIBHBIX U3ACIIUNA U MAaTEPUAJIOB, OTHOCATCS K IPYIIIIE:

- 3arpA3HEHHBIE IPEUMYIIECTBEHHO MUHEPAIBHBIMU TPUMECIMHU

- 3arpA3HEHHBIE IPEUMYIIECTBEHHO OPraHUYECKUMHU PUMECIMU

- 3arpA3HEHHBIE MUHEPAIBHBIMU U OPTaHUYECKUMHU PUMECIMHU

- HE 3arpsA3HEHHBIC

CoopyxeHusiMH JUIsl OMOJIOrMYECKON OYMCTKHM CTOYHBIX BOJI SIBJISIFOTCS:
- OMOQUIBTPHI

- @9POTEHKHU

- OKCUTECHKH

- 03epa

- IPYIBI

KoHneHTpanus 3arps3HSIONINX BEHIECTB B BBITYCKAEMBIX (OYMIICHHBIX) B BOJOEM CTOYHBIX
Bosax Co=30 MrI/i1; KOHLIEHTpAIMH 3arps3HAIOIIMX BEIIECTB B BOJOEME /10 BBITYCKA CTOYHBIX BOJ
Ce=0,1 Mr/m, KOHIIEHTpAIMH 3arps3HSIONINX BEIIECTB B BOJOEME ITOCIE BBHITYCKAa CTOYHBIX BOJ
C=1,99 mr/n. Onpenienuth KpaTHOCTh pa30aBIeHUs n



KoHiieHTpanus 3arps3HsOIMX BEIICCTB B BBIMTYCKACMbIX (OYHIIECHHBIX) B BOAOEM CTOYHBIX
Bosax Co=450 Mr/m.ky0.; KOHIICHTPAIIUH 3arPSA3HSIONINX BEIICCTB B BOJOEME JIO BBIMTYCKA CTOYHBIX
BoJ CB=18 Mr/M.Ky0., KOHIIEHTPAILIUH 3arPSI3HSIONIMX BEIIECCTB B BOJOEME IMOCIIE BBIMYCKA CTOUHBIX
Boa C=95 mr/m.ky0. OnpeaenuTs KpaTHOCTh pa30aBiICHHS n

[TosHbBIN TIEpeUeHb TECTOBBIX 33JJaHUI C YKa3aHUEM MPABHIILHBIX OTBETOB, pa3MeIlleH B OaHKe
BONPOCOB  Ha  HMH(MOPMAIIMOHHO-00pAa30BaTeIbHOM  TOpTaje  MHCTUTYTAa IO  CCBUIKE
https://www.mivlgu.ru/iop/question/edit.php?courseid=1186&category=35077%2C26426&qbshowte
xt=0&recurse=0&recurse=1&showhidden=0

O1leHKa pacCUMTHIBACTCS KaK MPOIICHT MPABUJIBHO BBIMOJIHEHHBIX TECTOBBIX 33JaHUN U3 MX
oO1ero yucia.



