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1. lleanb ocBOeHNSI AUCUUILIHHBI
LlenssMu  OCBOEHUS JNUCIUILIUHBI SIBISIOTCS (OPMHUPOBAHUE Yy CTYJACHTAa TOHATHS 00
MCIIOJIb30BAaHUU METOJI0OB U CPEICTB OUUCTKU BOJBI IPOM3BOACTBEHHBIX U CTOYHBIX BOJ.
[losnyyeHHbIE 3HAHMS JOJKHBI IO3BOJMTH CTYAEHTaM pelIaTh MpPOOJEMBbI, CBA3aHHBIE C
OUYHUCTKON IPOU3BOJACTBEHHBIX M CTOYHBIX BOJ; YMETh NPHUMEHATh U KOMOMHUPOBATb Pa3IUYHBIC
METO/bI OYUCTKHU IIPOU3BOJACTBEHHBIX U CTOYHBIX BOJL.

2. Mecro mucuuniannsl B crpykrype OIIOII BO
HSY‘IGHI/IG JUCHUITIINHBI «O4HCTKa CTOYHBIX BOO» 6a31/1pyeTc;1 Ha CJICAYIOIUX JUCHUIIJIMHAX:
«MOHHTOPHUHT OKPYKAIOIICH cpepl», «CoBpeMEHHBIC TPOOJIEMBI B 00JIACTH 3aIIUTHI OKPYKAFOIICH
cpenp», «cTouHnKH 3arpsi3HEHHs cpebl oOuTaHus» U Ap. AucuuiumHa sBisiercss 0a30i n3ydeHus
JUCHUITIINH «Hpoueccm H alraparbl 3alllUThbI OK];)Y)KaIOH_Ieﬁ CpEabI», «Pacuer n IIPOCKTUPOBAHUE
CHUCTEM  O0ECleYeHUsI HKOJOTHMYECKOW  Oe30MacHOCTH» M Ui HAalHMCaHUS  BBITYCKHOM
KBATH(UKAIIMOHHON PabOTHI.

3. Ilnanupyemblie pe3yabTaThbl 00y4eHHs 110 TUCHUILTHHE
[Inanupyembie pe3ysiabTaThl OOYYEHHS MO JUCHUIUIMHE, COOTHECEHHBIE C IUIAHUPYEMbIMU
pesyabTatamu ocBoeHust OI1OII (koMIeTeHIMAMY U UHIUKATOPaAMU JOCTHUKEHUSI KOMITCTCHIIH )

dopmupyeMbIe [Imanupyemsle pe3yabTaThl 00yUeHHUs IO AUCIUITINHE, B

KOMIICTCHIIU (KO I, COOTBCTCTBUU C MHAMKATOPOM JOCTHMKCHUSA KOMIICTCHI NN HaumMmeHoBaHHE OLIEHOYHOTO
COZIEpKaHNE WNunukaTop qocTHKEeHUs PesynbpTaThl 00yueHus 1o cpencTBa

KOMIIETEHIIHH) KOMIICTCHIINH JUCHUIIINHE

[K-3 Crocoben [1K-3.3 Pemaet npoGiemsl 3HaTh OCHOBHBIE TECT
OpPUEHTUPOBATHCA B 9KOJIOTHYECKON MPUHIUIBI OYUCTKH

TIOJTHOM CIIEKTpe Oe3omacHoCcTH crounsix Boj (I1K-3.3)
HaY4YHBIX POOJIEM YMETh peliaTh NpoosIeMBbl
poeCCHOHATBHOM OYHUCTKH CTOYHBIX BOJI

oOnactu (TTIK-3.3)




4. CTpyKTYypa H coepkaHne TUCHUILTHHbBI
OO0mas TpyA0eMKOCTh TUCHUTUIHHBI COCTABISIET 2 3a4€THHIX €UHHUIIBI, 72 Jaca.

4.1. ®opma o0y4eHHsI: OUHAS
VYpoBeHb 6a30BOro 00pa3oBaHus: BhICIIEE.

Cpoxk o0yueHust 2r.

4.1.1. CTpyKTypa IMCHUNINHBI
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1 Mertoabl OYUCTKH 21414 5 TECTHpOBAHHE
CTOYHBIX ¥ MIPUPOIHBIX
BOJ
2 OYuCTKA CTOYHBIX U 21614 13 TECTHPOBAHHE

MPUPOIHBIX BOJ
XUMHUYECKUMHU METOJaMU

3 | AncopOrmonnsie metonsl | 2 | 4 | 6 9 TECTHpOBAHHE
OUYUCTKU MPUPOJHBIX U
CTOYHBIX BOJ

4 | buoxmmuyeckas ounctka | 2 | 2 | 2 11,15 TecTHpOBAHHE
CTOYHBIX BOJ
Bcero 3a cemectp 72 | 16 | 16 1,6 | 0,25 | 38,15 3ay.
Hroro 72 | 16 | 16 16 | 0,25 | 38,15

4.1.2. CogepkaHue TUCUMILIMHBI

4.1.2.1. IlepeyeHn JeKuMi
Cemectp 2
Pa3zoen 1. Memoowi ouucmxu cmoyHvlx u RpUPOOHbIX 600
Jlexnus 1.

Bupl cTOUHBIX BOJT M METO/IbI MX OYMCTKH (2 yaca).
Jlexnusa 2.

OuncTKa CTOYHBIX U MPUPOTHBIX BOJI MEXaHUYECKUMU MeToAaMH (2 yaca).
Pazoen 2. Oyucmra cmounvix u NPUPOOHBIX 800 XUMUHLECKUMU MEMOOAMU
Jlexnus 3.

OuncTKa CTOYHBIX BOJ HeUTpanu3anuei (2 Jaca).

Jleknus 4.

OuncTKa CTOYHBIX U MPUPOTHBIX BOJI OKHCIIEHHEM (2 Yaca).
Jlekumus S.

OuynCcTKa CTOYHBIX BOJ BOCCTAHOBJIEHHEM (2 yaca).



Pa3zoen 3. Adocopdoyuonnvie memoovl ouuUCmKU NPUPOOHBIX U CHOYHBIX 0O
Jleknus 6.

AncopOnrioHHBIE METO bl OurcTKH. KoHCTpyKInu agcopOepos (2 gaca).
Jlexnus 7.

OuuncTKa NPUPOIHBIX U CTOYHBIX BOJI METOI0M HOHHOTO 0OMeHa (2 yaca).
Paszoen 4. Buoxumuueckas oyucmka cmoyHulx 600
Jlexnus 8.

broxumudeckas O4MCTKa CTOYHBIX BOJ (2 yaca).

4.1.2.2. IlepeyeHb NPAKTUYECKUX 3AHATHI

Cemectp 2
Pa3zoen 1. Memoowi ouucmxu cmoyHvlx u RpUpOOHsIX 600
IIpakTnyeckoe 3ansitue 1

Pacuer 060poTHOI cucTeMbl BOOCHAOKeHUs (2 aca).
IpakTnyeckoe 3ansiTue 2

Onpenenenne pacueTHOW MacCOBOM KOHIIEHTPAIMU 3arpsi3HEHUI B CTOYHBIX Bojax (2 yaca).
Pazoen 2. Oyucmrka cmounvix u nPUpOOHbBIX 800 XUMUHLECKUMU MEMOOAMU
IIpakTHyeckoe 3ansTHE 3

Pacyer punpTpoB pa3nMUHBIX THUIIOB KOHCTPYKIIUU JAJIsSi OYUCTKU CTOYHBIX BOJ (2 yaca).
IIpakTnyeckoe 3ansTue 4

Hcnonb30BaHne OTCTOMHUKOB B CHCTEMaX BOJOMOATOTOBKHM U OYUCTKU CTOYHBIX BoA. Pacuer
TOPU3OHTAIILHOTO OTCTOMHHMKA (2 yaca).
Paszoen 3. Aocopbyuonnvie memoowvl ouucmku NPUPOOHLIX U CMOUHBIX 800
IIpakTu4yeckoe 3ansAaTHE S

AnCopOLIMOHHBINA METOJT OYMCTKU CTOYHBIX BOJ. PacueT amcopOepa ¢ HEMOABUKHBIM CIIOEM
3arpy3ku (2 Jaca).
IIpakTH4eckoe 3ansaTHE 6

HonuTtHOE 00eccommBaHme BObl. PacueT KaTHOHUTHOTO M aHHOHUTHOTO (PMIIBTPOB TIEPBOMA
cTyneHH (2 Jaca).
IIpakTuyeckoe 3ansitue 7

DoTalMOHHBIM METOJT OYUCTKU CTOYHBIX BOJI. PacueT HanopHoro ¢noraropa (2 vaca).
Paszoen 4. Buoxumuueckas ouucmka cmoyHuIx 600
IIpakTH4eckoe 3ansaTHe 8

buoxumuueckast ouncTka cTouHbIX Boj. Pacuer asporeHkoB (2 gaca).

4.1.2.3. [lepeueHnb 1a00paTOPHBIX PadOT
He mmanupyercs.

4.1.2.4. IlepeyeHb TeM U y4eOHO-MeTOANUYECKOE O0ecIedeHue CAMOCTOATEIbLHOM

padoTbI
[TepedyeHn TeM, BRBIHECEHHBIX HA CAMOCTOSATEILHOE U3YUCHHE:
. Bupl IpOMBIIIUIEHHBIX CTOYHBIX BOJI.
. MeToapl OYMCTKH CTOYHBIX BO/I.
. CucteMbl 000POTHOTO BOJIOCHAOKECHHS.
. CBolicTBa CTOYHBIX BOJI. PacueTr OTCTOMHUKOB.
. OuncTKa CTOYHBIX BOJ OTCTAUBAHHEM.
. OuncTKa CTOYHBIX BOJ B OTKPBITOM THIPOIMKIIOHE.
. OuncTKa CTOYHBIX BOJ B HAIIOPHOM THJIPOLIMKIIOHE.
. OuncTKa CTOYHBIX BOJ] OKHUCJIICHHEM XJIOPOM.
. OuncTKa CTOYHBIX BOJ| OKUCJIEHHUEM O30HOM.
10. OuncTKa CTOYHBIX BOJ OKUCIEHUEM NEPOKCHIOM BOJOPOA.
11. MeToab! TepMUYECKOTO 00E3BPEIKUBAHMS.
12. KoHUIeHTpHUpOBAHUE CTOYHBIX BOJI B BBIAPHBIX YCTAHOBKAX.
13. Ouncrka BEBIMOpa)KUBaHUEM U KPUCTAIUIM3ALUEH.
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14. TepMOOKHUCTUTENBLHBIE METOIbI 00E3BPEKUBAHMS CTOYHBIX BOJI.
15. TpeboBaHus K aacopOeHTaM.
16. AncopOIOHHBIE YCTAaHOBKH.
17. Ouncrka CTOYHBIX BOJX HOHHBIM OOMEHOM.
18. OuncTKa CTOYHBIX BOJ METOJIOM HAIIOPHOH (PrroTaIn.
19. OuncTka cTOYHBIX BOJ (DIIOTAIIUEN C MEXAaHHYECKUM JIUCTICPTUPOBAHUEM BO3/TyXa.
20. OuuncTka CTOYHBIX BOJ (hoTauel ¢ mogayueit Bo3ayxa 4epe3 MOpUcThie MaTePHAIIBI.
21. OuyucTKa CTOYHBIX BOJ KOATYJISAIUEH U (IOKYJIAIIHCH.
22. O4nCcTKa CTOYHEIX BOJI AaHOIHBIM OKHCICHHEM, KATOIHBIM BOCCTAHOBJICHHUEM.
23. O4YHuCTKa CTOYHBIX BOJ AJIEKTPOQIOTAIIUCH.
24. O4yuCcTKa CTOYHBIX BOJ AJIECKTPOKOATYIISIIUEH.
25. O4KCTKA CTOYHBIX BOJ 3JIEKTPOAUATUZOM.
26. AdpobOHasi OMOXUMHUYECKAsi OYMCTKA CTOUYHBIX BO/I.
27. ®akTOPHI BIUAIONIMNE HA CKOPOCTh OMOXHMHUYECKOTO OKHCIICHHUSI CTOYHBIX BOJI.
28. buoxuMu4ecKkuii MoKa3aTelb.
29. CocTaB aKTMBHOT'O HJIa U OMOILJICHKH.
30. Ionst pumerparmu. [Tosns opomeHus. buosorndeckue mpyb.
31. Buasl a3pOoTEHKOB.
32. OuucTKa B a3pOTEHKAX.
33. Ouuctka B 6nodunpTpax.
34. AHaspoOHasi OMOXMMHUYECKasi OYMCTKA CTOYHBIX BO/I.
35. MeranoBoe Oposxenue. Ctaauu mnporiecca OpoKeHHE.
36. Kitaccuukanms ocaakos.
Jlis  caMOCTOSITENIbHON pa0OThl HCHOJIB3YIOTCS METOAMYECKHE YKa3aHHs 10 OCBOCHUIO
JTUCLUIIIMHBI U U3JaHUS U3 CIIMCKA MPUBEJICHHONW HUYKE OCHOBHOW U JIOTIOJHUTEIHLHOM JTUTEPATYPHI.

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

He nianupyercs.

4.1.2.6. IlIpuMepHbIi NIepeYeHb TeM KypPcOBbIX padoT (IIPOEeKTOB)
He nnanupyercs.

5. O0pa3oBare/ibHbIE TEXHOJIOTHHU
B MpoHeCCe N3YYCHUA NUCHUIIIIMHBI NPUMCHACTCA KOHTAKTHAA TCXHOJIOIUs MPETIoAaBaHUA (33
HCKIIFOYCHUEM CAMOCTOATCIIBHO U3Yy4aCMbIX CTYACHTAMHA BOHpOCOB). HpI/I MMPOBCACHUH IMPAKTUYCCKUX
pa60T IMMPUMCEHACTCA I/IMHT&HHOHHBIﬁ NI CI/IMYJ'ISIHI/IOHHI)II\/'I Ioaxon. Iarn pelICHuA 3a1a4 CTyACHTaM
ACMOHCTPUPYIOTCA TMpU TTOMOMIIN MyJ'IbTI/IMe)lI/II\/'IHOI\/'I TeXHUKU. B ,Z[aJIBHefIH.IeM CTYACHTBI
CaMOCTOATCIIbHO PCIIAIOT aHAJIOTUYHBIC 3aJIaHUA.

6. OueHo4YHbIE CPeACTBA IJISl TEKYIEr0 KOHTPOJIA yCIeBAeMOCTH,

l'[pOMe)KyTO‘IHOﬁ aTreCTalum 110 uToraMm OCBOCHUA AUCIUIIJINHBI.
(DOH,Z[BI OLICHOYHLIX MaTCpHaJIOB (CpCI[CTB) MPUBCACHLI B IIPUJIOKCHHUU.

7. YueOHO-MeTOAUYeCKOe U HHPOPMAITMOHHOE o0ecniedyeHre JUCHUIJIMHBI.

7.1. OcHOBHAsl y4eOHO-MeTOANYECKAS JUTEPaTypa N0 AUCHHUILIINHE
1. O6paboTka 0cagKoB FOPOJCKUX CTOYHBIX BOJ : yueOHoe nocobue / JI. P. Xucameena, A. C.
Cemorun, P. H. AGutoB [u np.]. — Mocksa : At Ilu Ap Menuna, 2022. — 105 c. -
https://www.iprbookshop.ru/116449
2. TlpoexkTHpoBaHUE CHCTEM COOpa M OYHCTKM IOBEPXHOCTHBIX CTOYHBIX BOJ : ydeOHOE
nocobue / E. U. BsankoBa, C. B. Makcumona, 0. A. lBanrommH, A. M. ®yraesa. — TioMeHb :
TroMeHCKHiT MHIYCTpHaIbHbIH yHuBepcuteT, 2020. — 140 c. - https://www.iprbookshop.ru/115058



3. Kyty30B, A. I'. O4nicTka CTOUHBIX BOJ : ydeOHO-MeToanueckoe nmocodue / A. I'. Kyry3os, I'.
P. IlarpakoBa, M. A. Py3zanoBa. — Kazanp : WMzmarensctBo KHUTY, 2020. — 108 c. -
https://www.iprbookshop.ru/121020

4. Pa3paboTka ¥ IPOCKTHPOBAHUE COOPYKEHHI OUMCTKU CTOYHBIX BOJI : y4eOHO-METOIUIECKOEC
nocodue / E. B. Anekcees, E. C. 'oruua, H. A. Maxkuria, C. E. AnekceeB. — Mocksa : MUCHU-MI'CY,
OBC ACB, 2019. — 57 c. - https://www.iprbookshop.ru/95531

7.2. lonoHUTEIbHAS Y4eOHO-MeTOAUYECKAsl JJUTepPaTypa Mo JUCHMUILIJIMHE

1. Cokomos, JI. 1. OuncTKka 3MyIbCHOHHBIX CTOYHBIX BOJI B MAIITMHOCTPOCHHUH : MOHOTpadwus /
J. W. CokomoB. — MockBa, Bomorna : MWuadpa-Umxenepus, 2021. — 78 c. -
https://www.iprbookshop.ru/115222

2. DKCTIepUMEHTAIBHBIE METO/IBI B OUYMCTKE CTOYHBIX BOJ : MOoHOrpadus / Jlomec-Backec M.
Kapinoc, [. bpmkanosuu, 3. P. Pene [u np.] ; Ban pen. [u ap.] ; nepeBox H. B. KaxaeBa. — Towmck :
ToMmckuit rocynapcTBeHHBIN apXUTEKTYpHO-CTpouTeNnbHbIi yHuBepcutet, 9bC ACB, 2020. — 346 c.
- https://www.iprbookshop.ru/117077

3. Beromkun, A. I'. mkeHepHas 3amuTa TuApocepbl OT cOPOCOB CTOYHBIX BOJ : yueOHOE
nocobue / A. I'. Beromkun. — 2-¢ m3a. — Mocksa : Uudpa-Unxenepus, 2019. — 296 ¢. -
https://www.iprbookshop.ru/86589

4. I'ynkos, A. I'. Mexannueckas o4McTKa CTOUHBIX BOJ : yueOHoe nmocobue / A. I'. I'ynkoB. —
2-e wu3n. — MockBa, Bomorma : Wnadpa-Umxkenepus, 2019. — 188 c. -
https://www.iprbookshop.ru/86601

5. O0paboTKa U yTUIU3aIUs 0CAIKOB TOPOJCKUX CTOYHBIX BOJ : yueOHuk / J. I1. JlockuHa, A.

B. MockBuueBa, E. B. MockBuueBa, A. A. I'epamenko. — Mocksa, Bonorna : Madpa-Nrxenepus,
2019. — 220 c. - https://www.iprbookshop.ru/86610

7.3. Ilepeyenb HHGOPMALMOHHBIX TEXHOJIOTHIl, HCIIOJIb3yEeMbIX NPH
OCYLLECTBJIECHHH 00pa30BaTeIbHOI0 NMpoLecca 1o AUCHUIINHE, BRJIYast
nepeyeHb MPOrpaMMHOro odecrevdeHusi 1 UHPOPMALNMOHHBIX CIIPABOYHBIX

CUCTEM

B oOpasoBarenbHOM  mpolecce  HCIOJB3YIOTCS  MH()OPMAIMOHHBIE  TEXHOJIOTHH,
peaTM30BaHHBIE HAa  OCHOBE  HMH(OPMAIMOHHO-0Opa30BATENBHOTO  MOpTajla  WHCTHUTYTA
(www.mivlgu.ru/iop), 1 ”HGOKOMMYHUKAITMOHHON CETH UHCTUTYTA:

- IPEIOCTaBICHUE YIeOHO-METOINYECKIX MaTEPHAJIOB B JIEKTPOHHOM BH/IE;

- B3aMMOJICHCTBME YYAaCTHMKOB O0Opa30BaTENILHOTO IIpolecca 4epe3 JIOKAIbHYI0 CeTh
uHcTuTyTa U VIHTEepHET;

- IPEJOCTaBIIEHUE CBEICHUI O pe3ynbTaTaxX y4eOHOH NeSTeNbHOCTH B 3JEKTPOHHOM JIMYHOM
KaOuHeTe 00yJaroerocs.

WHopmanoHHbIe CIIPABOYHBIE CUCTEMBI:

NudopmannonHo-npaBoBoit noptai. Pexxum nocrymna:http://www.garant.ru

Hayunas snektponHnas 6ubianoreka. Pexxum nocryna: elibrary.ru

DnekTpoHHas OMOIMOTEKa M3IaTenbcTBa Springer. Peskum moctyna: https://link.springer.com/
- (mocTym 13 JOKaJIbHOM CETH MHCTUTYTA)

OnektponHas 6ubmmoreka « IBPUKA». Pexxum noctyna: https://evrika.mivlgu.ru/
DnexTpoHHas 6ubnnoTeuHas cuctema. Pesxxum gocryma: iprbookshop.ru
CrpaBouHo-mpaBoBas cucrema Koncynsrantlmoc. Pexxum mocrtyma:

http://www.consultant.ru
[IporpamMmmMHoOe obecrieueHue:
He npenycmotpeHno.



7.4. Ilepeyennb pecypcoB HHPOPMANMOHHO-TEJIEKOMMYHHMKAIIMOHHOM CeTH
«/HTEepHeT», He0OXOAUMBIX IJISl 0CBOCHH S JUCHMILIUHbBI
iprbookshop.ru
garant.ru
consultant.ru
mivigu.ru/iop

8. MaTepHaJILHO-TeXHI/I‘IeCKOG o0ecrneueHue AUCHUIIIMHBI

JleK1MOHHAsT Ay IUTOPHSI
npoektop NEC Projector MP40G: HoytOyk Acer 5720G-302G16Mi.

Jlaboparopus 001Iei 1 HEOPTAaHHYECKON XUMUHU

Boitsokable mkadol «JlamMmuHap»; KOMIUIEKC U1l aHadM3a TSDKEIbIX METaUIOB; XUMHUYECKUI
MYJIBTUMETP ¢ HaOOpPOM HMOHOCENEKTHBHBIX AJIEKTPOJOB; II€Yb CYIIMJIbHAS; BEChl aHAIUTHUUYECKUE
BJIT-1; Becwl mabGoparopueie BJIT>-150; Bechr mabGoparopusie BJIT3-150;  BUCKO3HMETp
CTCKJISTHHBIA;  PEOXOp.;  CHeIHMalbHAs XUMHYECKas TIOCy/la;  BOJSHAs W TecuyaHas OaHS;
JIEKTPOTUIMTKH;, IITATHBBI XUMUYECKHE C JICPKATEISAIMH; CEKYHIOMEPHI; MOHOMeTp MukoH—2; pH—
metp UITJI-311.

9. MeToan4yecKkue yKazaHusl M0 OCBOEHUIO JUCHUIINHbBI

JUIs yCIIEIIHOTO OCBOCHMSI TEOPETHYECKOr0 MaTepuana OO0ydaroluiics: 3HAKOMUTCS CO
CIIMCKOM PEKOMEHIYEMOH OCHOBHOW M JIONOJIHUTEIBHOW JINTEPATYPBI; YTOYHSAET y MPENoaaBares,
KAaKUM JIONOJHUTEJIbHBIM IOCOOUSM CIEIyeT OTAaTh IpPEANOYTEHUE; BEAET KOHCIEKT JEKUUH U
npopabaThIBaeT JIGKLIMOHHBIM MaTepuall, MoJIb3ysICh KaK KOHCIIEKTOM, TaK U y4eOHbIMU MOCOOUSIMH.

Ha mnpakthueckux 3aHATUAX IIPOWICHHBIM TEOPETUYECKUM MaTepuall IOIAKPEIUIAETCS
peleHreM 3aj7ad [0 OCHOBHBIM TeMaM JuCHUIIMHBL Kaxmoil noarpynme oOyuarommxcs
npenojaBaTesb BblAaeT 3a7ady. B KoHIe 3aHsATHS oOydaroliue JIeMOHCTPUPYIOT MOJyYeHHBIE
pe3ysbTaThl MIPENOoIaBaTeN0 U MPH HE0OXO0AUMOCTH JIENal0T paboTy Ha/l OIIMOKaMHU.

CaMmocrosiTenbHasi paboTa OKas3bplBa€T Ba)XXHOE BIUSHUE HAa (HOPMHUPOBAHHME JMYHOCTH
OyaylIero crnenuanucTa, OHa INIaHUPyeTcsl 00yJaromumces camoctosTenbHo. Kaxapiil o0ydatonuiics
CaMOCTOSITENILHO ONPEACISAeT PEeKUM CBOEH padOThl M Mepy TPyAa, 3aTpaylMBaeMOro Ha OBJIAJCHHUE
y4eOHBIM COZIep >KaHueM JUCUUIUIMHBL. OH BBINOJIHAET BHEAYJUTOPHYIO pPa0OTy U U3ydeHHE Pa3/IelioB,
BBIHOCHMBIX Ha CAMOCTOSITENIbHYIO paboTy, 110 IMYHOMY UHAUBUAYAIbHOMY IUIaHY, B 3aBUCHUMOCTH OT
€ro MOATOTOBKH, BPEMEHH U IPYrUX YCIOBHM.

@opMa 3aKIIIOYUTEIIBHOIO KOHTPOJISA IPU IPOMEXYTOYHOM arrectauuu — 3ader. [ns
MIPOBEJCHUS POMEKYTOYHON aTTECTAllMU 110 TUCIUIUINHE pa3padoTaHbl (YOH/I OLIEHOUYHBIX CPEJICTB U
0aJUIbHO-PEUTHHIOBas CCTEMa OLEHKH Y4eOHOMH JesITeIbHOCTH CTYAeHTOB. OlLeHKa M0 TUCIUIIIMHE
BBICTaBIIsIETCS B MH(GOPMAIIMOHHON CUCTEME M HOCUT MHTETPUPOBAHHBIM XapaKTep, YUMTHIBAIOLIUI
pe3ynbTaThl OLICHUBAHUS Y4aCTHUs CTYJEHTOB B ayIUTOPHBIX 3aHATHAX, KAU€CTBA U CBOEBPEMEHHOCTHU
BBIIIOJIHEHM 33JJaHUM B XOJ1€ U3YUEHUS AUCIUIUIMHBI U IPOMEKYTOUYHOHN aTTECTALNH.



IIporpamma cocraBieHa B coorBeTcTBUM ¢ TpeboBanusmMu OI'OC BO mno HampaBieHHIO

20.04.01 Texnocgpepnas ~ Oezonachocms W TPOQWIO  MMOATOTOBKH
JHCU3HEOesIMeNbHOCMU 8 MeXHOochepe
PaGouyto nporpammy coctaBui 0.m.H., npogheccop bynixkurn B.B.

bezonacnocmo

[TporpamMma paccMoTpeHa u ogo0peHa Ha 3aceqanuu kapeapsl 75

nportokoi Ne 17 ot 23.05.2023 ropa.
3aeayromuii kadenpoit 7h Illapanos P.B.
(ITonmuce)

PabGouass mporpamma paccMOTpeHa W OAOOpeHa Ha 3aceJaHuu Y4eOHO-METOAMYECKON

KOMUCCHH (PaKyabTeTa

npoTokoia Ne 6 ot 23.05.2023 ropa.
[Ipencenarens komuccun MCO Kanunuuenxo M.B.
(ITonmuce) (®.1.0.)




Ilpunoscenue
DoH/I OLIEHOYHBIX MAaTEPHAJIOB (CPeICTB) MO AUCHHUIINHE
OunCTKa CTOYHBIX BOJ

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

o JMCIUIIJIMHE

TecTbl

1. AncopOumst — 3TO

a) MPOoILIeCC TOTJIOMICHHS MapOB MJIM Ta30B U3 T'a30BBIX WJIM MMAPO-TA30BBIX CMECEH KUIKUMU
MOTJIOTUTENISIMU

0) mporiecc MOTJIONICHHS TAPOB HIIK Ta30B U3 Ta30BBIX WJIHM MApO-Ta30BBIX CMECEH TBEPABIMU
MOTJIOTUTENISIMU

B) CBS3bIBAHUE AarpeCCMBHBIX W BPEIHBIX KOMIIOHEHTOB pA3JIMYHBIMU JT0OABIISIEMBIMU
peareHTaMu

2 K OCHOBHBIM THTIaM MPOMBIIIICHHBIX aJICOPOSHTOB OTHOCSATCS

a) KapOOHAT KaJbIus, CyIb(HI CBUHLIA, XJIOPUI HATPUS

0) OKCHUI IMHKA, OKCUI MAarHUs, OKCHJ] KAJTbIIHSI

B) aKTUBHBIE YTJIU, CUJIMKAreld, alllOMOTeJU, [ICOTUTHI.

3 Cwmkarem UMEIoT O0IIYI0 XUMUYECKYI0 (hopMyTy

a)Si02- nH20

0) A1203- nH20, rae 0<n<0,6

B) Me2/nO- Al203- xSi02- yH20

4 AnromMorens UMEIOT OOIIYI0 XUMHYECKYIO GOpMYITy

a)Si02- nH20

0) A1203- nH20, rae 0<n<0,6

B) Me2/nO- Al203- xSi02- yH20

5 leonuTsl UMEIOT OOIIYI0 XUMHUYECKYIO (HOpMYITy

a)Si02- nH20

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

B) Me2/nO- Al203- xSi02- yH20

6. B kauecTBe aicOpOEHTOB HUCIOJIB3YIOT

a) MOPUCThIE MaTEPHUAIIBI

0) r1aIkue MOHOJIUTHI

B) KHUIKOCTH

7 Cto4Hast BoJja — 3TO BoJia

a MCTONIb3yeMas B CHCTEMaX 000POTHOTO BOJOCHA0XKEHUS

0) B KOTOpOW B pe3yJbTaTe 3arps3HEHUS W3MEHUJICS NEPBOHAYAIBHBIM XUMHYECKUH COCTAB
win pusndeckue cBoiicTBa

B) IPUMEHSIEMasi B TEXHOJIOTHYECKHX TPOIeccax

8 [Ipu 3arps3HEHUU CTOYHOU BOJBI €€ BSI3KOCTh

a) HE U3MEHSETCSA

0) yMeHbIIIaeTCs

B) YBEJIMUHBAETCS

9 Ipu 3arpsi3HEHUN CTOYHOM BOABI €€ MIOTHOCTh

a) HE U3MEHSETCSA

0) yMeHbIIIaeTCs

B) YBEJIMUHBAETCS

10. Ecniu mpu 04MCTKE CTOYHBIX BO/JI 3arPS3HSIONINE BEUIECTBA Pa3pyIIAIOTCS, 3TO

a) NeCTPYKTHUBHAS OYHCTKA

0) pexyrnepaTiuBHas OYHCTKA

B) HEHUTpaIHM3aIus

11. K XuMHU4YeCKHM METOJIaM OYMCTKU CTOUYHBIX BOJI OTHOCSTCS

a) OTCTauBaHUE, IPOLEKUBAHKE, yATICHHUE MO AEHCTBHEM LIEHTPOOEIKHBIX CUIT

0) xoaryssus, GIOKYIAIUS, JNEKTPOIHATIN3



B) OKHCJICHUE, BOCCTAaHOBIICHHE, HEUTpaTU3aLIIHsI

r) dutoTanus, aacopOIs, HIEKTPOKOATYIISIIH

12. Ecniu nipy OYMCTKE CTOYHBIX BOJI 3arpsA3HSIOLINE BELIECTBA U3BJIEKAIOTCS, 3TO

a) NECTPYKTUBHAs OUMCTKA

0) pekyrnepaTiuBHas OYMCTKA

B) HEHTpaIM3aIus

13. /111 OYMCTKH CTOYHOM BOJIBI OT TBEPABIX HEPACTBOPUMBIX YACTHI] UCIIOIB3YIOT:

a) OMOXUMHUYECKYIO OUUCTKY

0) XUMHUYECKYIO OUHCTKY

B) TEPMUYECKYIO OUHCTKY

I') MEXaHUUYECKYIO OUUCTKY

14. K xakoMy METO1y OYUCTKH OTHOCHUTCSI SJIEKTPOKOAryJISALINS:

a) MEXaHUYECKHUI

0) XUMHUYECKHIA

B) TEPMUYECKUI

') PU3UKO-XUMUYECKUIA

15. Meroa ynaneHust U3 CTOYHBIX BOJI PACTBOPUMBIX ITPUMECEN, OCHOBAaHHBINM Ha CBSA3BbIBAHUU

arpecCUBHBIX U BPEIHBIX KOMIIOHEHTOB Pa3IMYHbIMH JOOABISIEMBbIMUA PEareHTaMH - 3TO

a) MEXaHU4YecKas OYMUCTKa 0) OmoxuMuyeckas O4McTKa

B) TEpMUYECKasi OYUCTKA T') XMMHUYECKask OUMCTKA

16. K kakoMy METOTy OYUCTKH OTHOCHTCSI OYMCTKA CTOYHBIX BOJI BOCCTAHOBJICHUEM

a) MEXaHUYCCKHUI

0) XUMHYCCKUN

B) TEPMHUYCCKUI

I) U3UKO-XUMUUECKUM

17. VoHuTHI, crIOCOOHBIE MOTJIOUIATh M3 PACTBOPOB SJIEKTPOIHUTOB IMOJIOKUTEIbHBIC HOHBI,
Ha3bIBAIOTCS

a) KATHOHUTaMH

0) aHMOHUTAMHU

B) aM(oTepHBIMU

18. JIst OYMCTKHM CTOYHBIX BOJ OT COCTUHEHWH MIECTUBAJICHTHOTO XpPOMa BOCCTAHOBJICHUEM
UCTIOJIB3YIOT

a) MepMaHraHaT Kajus, OuXxpoMar Kajius

0) XJI0pH 1 HATpHsL, CyIb(aT HATPUs

B) cynbdat xenesa (II), ruapocynbput HaTpHst

I) cyab(ar KajablHsl, TUPOIIO3UT

19. lns mpoBeieHust Mpoiiecca OTCTauBaHUSI HCTIONB3YIOT

a) agcopoepsl, CKpyOOepbI

0) UUKIIOHBI, IEHTPUPYTU

B) (pJIOTAaTOPBI, KOATYISATOPHI

I') IECKOJIOBKH, OTCTOMHUKHU

20. MexaHU4eCcKyI0 OYMCTKY CTOYHBIX BOJ MOKHO ITPOBECTH B

a) DIIEKTPOJIH3EpE, aBTOKIIABE

0) ¢mIbTpe, THAPOLUKIIOHE

B) OuouiIbTpe, a3pOTEHKE

I') KPHUCTAJTU3aTOPEe, 030HATOpPE

21. ]I OYMCTKU CTOYHBIX BOJI XUMHYECKUM METOJOM MCIOJIB3YIOT CICAYIONIUE OKUCIUTEIN

a) XJIOp, TUOKCHJI XJIOpa, IEPMAaHraHaT Kanus, OUXpoMar Kaius, 030H

0) xjopua HaTpusl, CybGaT HATPHS, TUPOTIO3HUT, BOJOPOI

B) BOJIOPOJI, XKeJE3HbIA MOPOIIOK, THAPOCYIb(UT HATPUS

r) cynbdar HATpHs, Cyab(}AT KAIBIHS, TUPOITIO3HUT, BOJOPOT

22. JIns OYUCTKHU CTOYHBIX BOJ OT PTYTH U €€ COCIMHEHUI BOCCTAHOBIEHUEM UCIOIB3YIOT

a) IepMaHTraHaT Kajivs, OMXpoMaT KaJiusi, IEPOKCHI BOJIOPOIa

0) XJopu 1 HATpHsL, CyIb(aT HATPHUS, TUPOTIOZUT



B) cynb(du xkenesa, THAPOCYIb(UT HATPUS, )KETE3HBIH MOPOIIOK

23. K kakoMy METOJ1y OUYHMCTKH OTHOCHUTCS af[COPOITHS:

a) MEXaHUYECKHUI

0) XUMHUYECKHIA

B) TEPMUYECKUI

) PU3UKO-XUMUYECKUIA

24. Ecnu npouecc aacopOIMOHHON OYUCTKU CTOYHOW BOJIBI BEAYT NpU (PHIBTPOBAHHU BOJIBI
yepes cJoi afcopOeHTa UCTIOIB3YIOT AKTUBHBIN YTOJIb B BHJIE YaCTHUIL Pa3MEPOM

a) 0,1 MM 1 MeHbIIIE

0) 0,5 - Imm

B) 1,5-5 Mmm

r) 10-15 mm

25. Ecnu mpotiecc aacopOIMOHHON OYUCTKH CTOYHOHN BOJABI BEAYT B ICEBIOOKUKCHHOM CIIOE
UCIOJIb3YIOT aKTUBHBIN YTroJib B BHJI€ YaCTHUI Pa3MEPOM

a) 0,1 MM 1 MeHbIIIE

6) 0,5 - Imm
B) 1,5—5 mm
r) 10-15 mm

26. K HeopraHuuecKkuM IpUpOIHBIM HOHUTAM OTHOCSATCS

a) CUJIMKareu, IepMyTUTHI, OKCUbI U TUIPOKCUIBI ATFOMUHUS, XPOMA, ITUPKOHUS

0) TYMHHOBBIE KUCIIOTHI ITOYB U YTJICH

B) IICOJIUTHI, TTIMHUCTHIE MUHEPAIIBI, TOJIEBBIE IIIATHI

27. K HeopraHM4ecKuM CUHTETUYECKUM HOHUTAM OTHOCSITCS

a) CUJIMKArenu, MepMyTUThI, OKCUIBI U TUAPOKCUIBI ATIOMUHHUS, XpOMa, LIUPKOHUS

0) TYMHHOBBIE KHCIIOTHI ITOYB U YIJICH

B) IICOJIUTHI, TTIMHUCTHIE MUHEPAJIbI, TOJIEBBIE IIIATHI

28. KaTuOHUTHI pereHepupyroT

a) 2-8% pacTBOpaMu Ienoueit

0) 2-8% pacTBOpaMu KHCIIOT

B) 2-8% pacTBOpOM Hoaa

29. AHMOHUTHI PETEHEPUPYIOT

a) 2-8% pactBopamu 1ienodeit 6) 2-8% pacTBopaMu KUCIOT

B) 2-8% pacTBOpOM io1a

30. Koarynsnus - aTo

a) mpoliecc MEeMOPAaHHOTO pa3AeNeHUs PACTBOPEHHBIX WM AMCIEPrMPOBAHHBIX YaCTHII,
OCHOBAaHHBIN Ha pa3JIN4MsIX B UX MOJIEKYJISIPHON Macce WIH pa3Mepax U MPOTEKAOLINi IO JeCTBHEM
JTaBJICHUS

0) mpolecc U3BJICUCHHUS OJHOTO MM HECKOJIBKMX KOMIIOHEHTOB U3 PACTBOPOB C MOMOIILBIO
n30upaTeabHbIX pacTBOPUTENEH

B) mpouecc (UIBTPALUU BOJbI Yepe3 MOPHUCTYIO NMEPEropoJKy, B XOJe KOTOPOTO TBEpIbIe
YaCTULIBI 33J€PKUBAIOTCS, a BOJA MOJTHOCTHIO TPOXOJUT CKBO3b HEe

I) MpoLEcC YKPYMHEHWsS [UCIEPCHBIX 4YacTHIl B peE3yJbTaTe€ HMX B3aUMOJECHCTBUS U
00BeIMHEHUS B arperarsl.

31. B xauecTBe KOAryasHTOB UCIIOJIb3YIOT COJIU

a) HaTpHsl U KaJus,

0) Jkerne3a U aTFOMUHHS

B) MarHus U KaJbIIUs

I') 0JIOBA U CBUHIIA

32. B kadecTBe IOKYISIHTOB UCIIOIB3YIOT

a) TUJIPOOKCH/T ATFOMUHHUS

0) XJIOpuI HATPUS

B) MOJIMAKPUIIAMH]T

33. B xauecTBe KOAryiasiHTOB UCIOJIB3YIOT CJIECIYIONIUE COSAUHECHUS

a) NaCl, Cr2(S0O4)3



6) Na2S04, A12(S0O4)3

B) NaAlO2, Al2(SO4)3

r) NaCl, K2S04

34,  Jlns  0o0e3Bpe)KMBAHUS ~ OPraHMYECKUX  INPUMECEH,  KOTOpPbIE  OKHUCISIOTCS
MHUKpPOOPTraHU3MaMHU HUCIOJIB3YIOT:

a) MEXaHUYECKYIO0 OYUCTKY

0) GU3NKO-XMMHUYECKYIO OUUCTKY

B) TEPMUYECKYIO OUHCTKY

') OMOXUMHUYECKYIO OUUCTKY

35. OnokyasAIUsI —3TO

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

0) mporecc U3BJICUCHHUS OJHOTO MM HECKOJBKHX KOMIIOHEHTOB M3 PAacTBOPOB C MOMOIIBIO
n30upaTeabHbIX paCTBOPUTENICH

B) IMpOLECC YKPYINHEHUS JUCIEPCHBIX YaCTUL[ B pe3ylbTaT€ HUX B3aUMOJEHCTBUS U
00BeIMHEHUS B arperarsbl.

36. MloHHBI 00OMEH — 3TO

a) mpoiecc MEeMOPaHHOTO pa3feNieHUsT PACTBOPEHHBIX MM JUCHEPrHPOBAHHBIX YaCTHII,
OCHOBAHHBIN Ha Pa3Iu4MiIX B UX MOJIEKYJIIPHOM Macce WIH pa3MePaxX U MPOTEKAIIUHI IO ACCTBUEM
JTABJICHUS

0) mporecc M3BJICUCHHS OJHOTO WIIM HECKOJBKHX KOMIIOHEHTOB M3 PAacTBOPOB C MOMOIIBIO
n30upaTeIbHbIX PaCTBOPUTENEH

B) MpOLECC YKPYINHEHHUS JUCHEPCHBIX YaCTUL[ B pe3ylbTaTe HUX B3aUMOJEHCTBUS U
00BeIMHEHUS B arperarsl.

I) TpPOIECC B3aMMOJCHCTBUS pacTBOpa ¢ TBepAod Qa3oi, obmamaromeii CcBOHCTBAMU
00MEeHUBAaTh MOHBI, COEpIKAIIMECs B HEH, HA APyTryue UOHBI, IPUCYTCTBYIOIINE B PACTBOPE.

37. OpheKTHBHOCTH IEKTPOXUMHUIECKUX METOJIOB OIICHUBAETCS

a) IPOM3BOIUTENILHOCTBIO TPY/ia, KAYECTBOM paboThI

0) CONpOTUBIIEHUEM, PACXOJOM OKUCIUTENS, BBIXOJOM MTPOIYKTA PEaKuu

B) IUNIOTHOCTBIO TOKA, KOA()PHUIIMEHTOM MOJIE3HOT0 MCIIOJIb30BaHMsI HAPSHKEHU S, BBIXOJIOM IO
TOKY

38. B xauecTBe aHOIOB IIPH INEKTPOXUMHUUYECKOM OKHUCIEHUH UCIIOJIB3YIOT

a) rpauT, AMOKCHU]I CBUHIIA, PYTE€HUS, KOTOPbIE HAHOCAT HA TUHTAHOBYIO OCHOBY

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

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

39. Ilpouecc 3IIEKTPOKOATYJISLUOHHONW OUYUCTKHA CTOYHBIX BOJ OCHOBAaH Ha CIEOYIOIIUX
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 - 4e — O2 + 4H+ Me+ + ne- — Meo

40. ITpu mpoBeAEHUH SJIEKTPOKOATYJIAIIMOHHON OYHMCTKH CTOYHBIX BOJI B KAa4ECTBE aHOJOB
UCIIOJIB3YIOT

a) OPTA, menp

0) maTuHy, rpaduT

B) TUTaH, IUIATUHY

T) J)KeJe30, ATFOMUHUN

41. K kakoMy METO1y OYUCTKH OTHOCHUTCS 3JIEKTPOhI0TaAIUS:

a) MEXaHUYECKHIA

0) XUMHUYECKHUIA

B) TEPMUYECKUI

) GU3UKO-XUMUYECKUNA



42. Tlpomecc 31eKTpOGMIOTAMOHHON OYUCTKH CTOYHBIX BOJ| OCHOBaH Ha CIEIYIOIINUX
PEAKIMSIX

a) Al —3e — AI3+2H20 + 2e — H2 + 20H- Al3+ + 3 OH-— AI(OH)3

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

B) 2H20 - 4e — O2 + 4H+ Cr207

2- +14H++12e — 2Cr+7H20

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

43. TIpouecc xuaK0(pa3HOro OKUCIEHHs CTOYHBIX BOJ IPOBOJAT IIPH TEMIIEpaType

a) 800-1100 oC

6) 400-600 oC

B) 200-300 oC

r) 50-100 oC

44. KoHLIECHTpUPOBAaHNE CTOYHBIX BOJ IIPOBOJSAT B

a) TOPU30HTAIIbHBIX, BEPTUKAJIBHBIX, PAAHAIbHBIX OTCTOMHUKAX

0) MCTIapUTEIbHBIX, BBIMOPAKUBAIOUINX M KPUCTAJUIOTUAPATHBIX YCTAHOBKAX

B) LIMKJIOHHBIX, IIAXTHBIX, KAMEPHBIX IeYax

45. Ilpouecc napoda3zHOro OKUCICHHUS CTOYHBIX BOJ IPOBOJAT MPU TEMIIEpaType

a) 50-100 oC

6) 200-300 oC

B) 400-600 oC

r) 800-1100 oC

46. KoHeYHbIMH MPOTYKTaMU TEPMOOKHUCIUTEIILHOW OUUCTKH CTOYHBIX BOJI OT OPraHMYECKHX
COCIMHEHUH SBISIOTCS

a) METaH U CEpOBOIOPOJL

0) yrJIeKUCIIbIi ra3 1 BoAa

B) a30T M KHCIIOPOJ

') 030H U BOJSHOU map

Oo6uiee pacnpeneseHne 6aJI0B TEKYIIEr0 KOHTPOJISI N0 BUAAM y4eOHBIX padoT 1Jisi CTY/IeHTOB

Pelitunr-KOHTpOIH 1 TECTHPOBAHHE, 3 30
IPAKTUYECKHX 3a/1aHus,

PelTuHr-KOHTpOIH 2 TECTHpOBAHHE, 3 30
MPAKTUYECKHUX 3a/IaHUs,

PeliTunr-konTposs 3 TECTHPOBAHHKE, 2 20
MPAKTUYECKHX 3a/1aHus,

ITocemenune 3auaTuii Tlocemenue 3agaTui 10

CTYACHTOM CTYIEHTOM

JlonosHUTENbHBIE OalIbI JlonoHUTENbHbIE OalIbI 5

(OonychI) (OGonychI)

BrinonHenue cemecTpoBoro BrinonHenue cemecTpoBOro

IJIaHa CaMOCTOSTEIbHON IIJIJAHA CaMOCTOSATEIbHON 5

paboTHI paboThI

2. IIpome:kyTOUYHAS aTTECTANUA MO AUCHUIINHE
IlepeuyeHb BONPOCOB K IK3aMeHY / 3a4eTy / 3a4eTy ¢ OleHKOii.
Ilepeyenn npakTHYecKuX 3a4a4 / 3aJaHUH K IK3aMeHY / 3a4eTy / 3a4eTy ¢ OleHKOMH (nmpu
HAJIUYHH)

I1K-3

brok 1 (3HaTh)
1. Ancopbuust — 310



a) MPOILECC MOTJIOIECHUS MAPOB WM ra30B M3 T'a30BBIX WJIM MApO-Ta30BBIX CMECEU KUIKUMHU
MOTJIOTUTENSIMU

0) mporecc MOTJIONEHHs TTApOB WJIM Ta30B M3 ra30BhIX MM MApO-Ta30BBIX CMECEH TBEPIbIMU
MOTJIOTUTENISIMU

B) CBS3BIBAHUE AarpecCHUBHBIX M BPEIHBIX KOMIIOHEHTOB pa3JUYHbIMU J00aBIISIEMbIMU
peareHTaMu

2 K OCHOBHBIM TUTIaM MPOMBIIIICHHBIX aJICOPOSHTOB OTHOCSTCS

a) KapOOHAT KaJbIus, CyIb(QHJ CBUHLA, XJIOPUI HATPUS

0) OKCHUI IMHKA, OKCU/I MarHUsl, OKCUJ| KAJIbIIHS

B) aKTUBHBIE YTJIU, CUJIMKArelu, alllOMOTeJd, LICOTHUTHI.

3 Cunukarenu UMeroT O0IyI0 XUMUYECKYI0 (hOpMyITy

a)Si02- nH20

0) AI1203- nH20, rae 0<n<0,6

B) Me2/nO- Al203- xSi02- yH20

4 AnromMorens UMEIOT OOIIYI0 XUMHYECKYIO GOpMYyITy

a)Si02- nH20

0) A1203- nH20, rae 0<n<0,6

B) Me2/nO- Al203- xSi02- yH20

5 LleonnThl UIMEIOT OOIIYI0 XUMUYECKYIO0 (hopMyITy

a)Si02- nH20

0) A1203- nH20, rae 0<n<0,6

B) Me2/nO- Al203- xSi02- yH20

6. B kauecTBe a1cOpOEHTOB HUCIIOJIB3YIOT

a) MOPUCThIE MaTEPHUAIIBI

0) TJIaJKue MOHOJIHTHI

B) KHUIKOCTH

7 Cto4Has BoJja — 3TO BoJia

a UCIoJIb3yeMasi B ccTeMax 000pOTHOTO BOJIOCHA0KEHUS

0) B KOTOpOI B pe3yJbTaTe 3arps3HEHUsT U3MEHUJICS MEePBOHAYAIBHBIM XMMHUYECKUNA COCTaB
win pusndeckue cBoiicTBa

B) IpUMEHsIEMasl B TEXHOJIOTMYECKUX poIeccax

8 Ilpu 3arpsi3HEHNH CTOYHOM BOJIBI €€ BA3KOCTh

a) HE U3MEHsETCA

0) yMeHbIIIaeTCs

B) YBEJIMUUBAETCS

9 Ilpu 3arpsi3HEHUU CTOYHOU BOJIBI €€ MIIOTHOCTD

a) HE U3MEHsETCA

0) yMeHbIIIaeTCs

B) YBEJIMUHBAETCS

10. Ecnut mpu 04MCTKE CTOYHBIX BOJI 3arPsI3HSIIOLINE BEIIECTBA PA3PYILAIOTCS, 3TO

a) NeCTPYKTUBHAS OYMCTKA

0) pexyrnepaTuBHas OYHCTKA

B) HeMTpanuszamus

11. K XuMH4YeCKHM METOJIaM OYUCTKU CTOUYHBIX BOJI OTHOCSTCS

a) OTCTauBaHUE, IPOLEKUBAHKE, yIATICHHUE MO/ AeHCTBHEM LIEHTPOOEIKHBIX CUIT

0) Koarymsius, GIOKYIAIHS, SNEKTPOIUAINS

B) OKHCIIEHHE, BOCCTAHOBIIEHUE, HEUTpaAIU3aLIUs

r) bmoTtanus, aacopOIus, SIEKTPOKOAT YIS

12. Ecny mpy OYMCTKE CTOYHBIX BOJI 3arPSI3HSIONINE BEIIECTBA U3BIIEKAIOTCS, 3TO

a) IECTPYKTUBHAsI OUMCTKA

0) pexkyrnepaTuBHAs OYHCTKA

B) HEUTpanu3auus

13. JIns1 04MCTKU CTOYHOM BOJBI OT TBEP/BIX HEPACTBOPUMBIX YACTHUIL UCTIOIB3YIOT:

a) OMOXMMHYECKYIO OUHCTKY



0) XUMHUYECKYIO OUHUCTKY

B) TEPMHUYECKYIO OUHCTKY

I') MEXaHUUYECKYIO OUUCTKY

14. K xakoOMy METO1Yy OYUCTKH OTHOCHUTCSI SJIEKTPOKOAr AN :

a) MEXaHUYECKHUI

0) XUMHUYECKHIA

B) TEPMUYECKUI

T) PU3UKO-XUMUYECKUNA

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

arpecCUBHBIX M BPEJHBIX KOMIIOHEHTOB Pa3IMYHbIMU JOOABISIEMbIMU PEareHTaMu - 3TO

a) MEXaHMYEeCKast OYUCTKA 0) OMOXMMHUYECKash OYMCTKA

B) TEpMUYECKAsi OYUCTKA T') XMMHUYECKasi OUNCTKa

16. K kakoMy METOly OYMCTKH OTHOCHTCSI OYMCTKA CTOYHBIX BOJI BOCCTAHOBJICHUEM

a) MEXaHUYECKHI

0) XUMHYCCKUN

B) TEPMHUYCCKUI

I) U3UKO-XUMUUECKUM

17. VoHuUTHI, crIOCOOHBIE MOTJIOUIATh M3 PACTBOPOB SJIEKTPOIHUTOB IMOJIOKUTEIbHBIC HOHBI,
Ha3bIBAIOTCS

a) KaTHOHUTaMHU

0) aHMOHHUTAMU

B) aM(OTEpPHBIMH

brnok 2 (ymets)

1. JIns OYMCTKH CTOYHBIX BOJA OT COCITMHEHHUU MIECTUBAICHTHOI'O XpOMa BOCCTAaHOBJICHUEM
UCTIOJIB3YIOT

a) IepMaHraHaT KaJiusi, OMXpoMaT KaJust

0) XJI0pH 1 HATpHsL, CyIb(aT HATPUs

B) cynbdat xenesa (II), ruapocynbput HaTpHst

I) cyab(ar KajablHsl, TUPOIIO3UT

2. Jlnst mpoBeIeHHs ITPOIecca OTCTAMBAHUS UCTIONB3YIOT

a) ajgcopoepsl, CKpyOOepbI

0) LUUKJIOHBI, IEHTPUPYTU

B) (pJIOTAaTOPBI, KOATYISATOPHI

I') IECKOJIOBKH, OTCTOMHUKHU

3. MexaHM4YeCcKyI0 OYUCTKY CTOYHBIX BOJI MOXHO IPOBECTH B

a) DIIEKTPOJIH3Epe, aBTOKIIABE

0) pmIbTpe, THAPOLUKIIOHE

B) OuouiIbTpe, a3pOTEHKE

I') KPHUCTAJTU3aTOPEe, 030HATOpPE

4. JInst OYMCTKA CTOYHBIX BOJ XUMHYECKUM METOJIOM HCTIONB3YIOT CICAYIONINE OKHCIUTEIIH

a) XJIOp, TUOKCHJI XJIOpa, IEPMAaHraHaT Kanus, OuXpomar Kaius, 030H

0) xiopua HaTpusl, CybGaT HATPHS, TUPOTIO3HUT, BOJOPOI

B) BOJIOPOJI, XKeJE3HbIA MOPOIIOK, THAPOCYIb(UT HATPUS

r) cynbdar HATpHs, Cyab(aT KaIbIHs, TUPOITIO3HUT, BOJOPOT

5. JI7s1 OYMCTKU CTOYHBIX BOJ OT PTYTH U €€ COCTUHEHUI BOCCTAHOBJIEHUEM HUCIIONIB3YIOT

a) MepMaHraHaT Kajuusi, OMXpomar Kajusi, IepoOKCHI BOAOPOIa

0) XJ0pH 1 HaTpHsl, CyIb(aT HATPHUS, TUPOITIOZUT

B) cyib(u/ xxene3a, TiAPOCYIbGUT HATPUS, )KEJIE3HBIH MOPOIIOK

6. K xakoMy MeTO/ly OUMCTKH OTHOCUTCS afiCOPOIIHS:

a) MEXaHUYECKHUI

0) XUMHUYECKHIA

B) TEPMUYECCKUN

T) GU3NKO-XUMHYECKHHA



7. Ecnu mporecc aacopOIIMOHHON OYUCTKH CTOYHOW BOJABI BEAYT NMPHU (UIBTPOBAHUH BOIBI
yepes clIoN afcopOeHTa UCTIONb3YIOT AKTUBHBIN YTroJlb B BU/E YACTHI] pa3MEPOM

a) 0,1 MM 1 MeHbIIIE

0) 0,5 - Imm

B) 1,5-5 Mmm

r) 10-15 mm

8. Ecin mpouecc aacopOIIMOHHON OYMCTKH CTOYHOW BOJBI BEIYT B ICEBIO0KUKEHHOM CIIOE
UCIOJIB3YIOT AKTUBHBIH yToJib B BUJIE€ YaCTHIL Pa3MEPOM

a) 0,1 MM 1 MeHbIIIE

0) 0,5 - Imm
B) 1,5—5 mMm
r) 10-15 mm

9. K HeopraHn4ecKuM MPUPOJTHBIM HOHUTAM OTHOCSTCS

a) CUJIMKareiu, MepMyTUThI, OKCUIbI U TUAPOKCUIBI ATIOMUHHUS, XpOMa, IUPKOHUS

0) TYMHUHOBBIC KHCJIOTHI TIOYB M YTJICH

B) IICOJIUTHI, TTIMHUCTHIE MUHEPAIIbI, TOJIEBBIE IIIATHI

10. K HeopraHM4YeCKUM CUHTETHYECKUM MOHUTAM OTHOCSITCS

a) CUJIMKArenu, MepMyTUThI, OKCUIBI U TUAPOKCUIBI ATIOMUHHUS, XpOMa, LIUPKOHUS

0) TYMHUHOBBIC KHCJIOTHI TIOYB M YTJICH

B) IICOJIUTHI, TTIMHUCTHIE MUHEPAIIBI, TOJIEBBIE IIIATHI

11. KaTMOHUTBI pereHepupyroT

a )2-8% pacTBOpamH IIEI0Yei

0) 2-8% pacTBOpaMu KHCIIOT

B) 2-8% pacTBOpoM ioaa

12. AHUOHUTHI pEreHEPUPYIOT

a )2-8% pactBopamu 1ienodeit 6) 2-8% pacTBopaMu KUCIOT

B) 2-8% pacTBOpOM io1a

13. Koarynsauus - 31o

a) Tpolecc MEMOpPAaHHOTO pa3/eNieHus PACTBOPEHHBIX WM JUCIIEPTUPOBAHHBIX YaCTHII,
OCHOBaHHBIH Ha pa3NUYHsIX B MX MOJICKYJISIPHON Macce WK pa3Mepax v MpOTEeKaIoIHii o JeiicTBHeM
JTaBJICHUS

0) mpoliecc U3BIEYEHUS OJHOTO WM HECKOJIBKHX KOMIIOHEHTOB M3 PACTBOPOB C MOMOIIBIO
n30UpaTeIbHBIX PaCTBOPUTEIIEH

B) mporuecc GUIbTPAIIMU BOJBI Uepe3 MOPUCTYIO TMEPEropojKy, B XOAE€ KOTOPOTO TBEPAbIE
YaCTULIBI 33J€PKUBAIOTCS, a BOJA MOJIHOCTBIO IPOXOJUT CKBO3b HEE

I) MpolecC YKPYMHEHHWS AHUCIEPCHBIX YaCTHII B pe3ylbTaTeé HUX B3aUMOJCHCTBUS U
00OBEIMHCHUS B arperarsl.

14. B xayecTBe KOAryJasHTOB MCIIONb3YIOT COJIU

a) HaTpHsl U KaJus,

0) Jkerne3a U aTFOMUHHS

B) MarHus U KaJbIIUs

T') OJIOBA M CBHHIIA

bnok 3 (Bnanets)

1. B xauecTBe GIOKYISIHTOB UCIIOJIB3YIOT

a) THAPOOKCH/T ITFOMIHHS

0) XJIOpuUI HATPUS

B) MOJIMAKPHIIAMH/]T

2. B kayecTBe KOaryJsHTOB UCIOJIb3YIOT CIEAYIOIINE COCTUHEHUS
a) NaCl, Cr2(S0O4)3

6) Na2S04, Al12(S0O4)3

B) NaAlO2, Al2(SO4)3

r) NaCl, K2SO4



3. Jlnst 06e3BpeKUBaHUS OPTrAaHUUYECKUX MTPUMECEH, KOTOPBIE OKUCIISIOTCS MUKPOOPTaHH3MaMH
UCIOJIB3YIOT:

a) MEXaHUUYECKYIO OUUCTKY

0) PU3UKO-XUMHUYECKYIO OYUCTKY

B) TEPMUYECKYIO OUUCTKY

') OMOXMMHYECKYIO OUYHUCTKY

4. Onoxkynsus —3T0

a) TpOLECC arperalyy B3BEHICHHBIX YacTUI[ MpU J00aBIEHUHM B CTOYHYIO BOJIY
BBICOKOMOJICKYJISIPHBIX COCTMHEHUH

0) mpoliecc U3BJICUEHUS OJHOTO WJIM HECKOJIBKMX KOMIIOHEHTOB M3 PACTBOPOB C IMOMOILBIO
n30MpaTeabHbIX paCTBOPUTENIEH

B) TpOIECC YKPYINHEHHUS MIUCIEPCHBIX YaCTUI[ B pe3ylbTaTe HUX B3aUMOJCHCTBUS U
00BbEeTMHEHNS B arperaThl.

5. MoHHbI1 0O0MeH — 3T0

a) mpoluecc MEMOPAaHHOIO pa3AeleHUs PACTBOPEHHBIX WM AUCIEPIMPOBAHHBIX YaCTUILI,
OCHOBaHHBIH Ha pa3NUYMsIX B UX MOJICKYJISIPHON Macce WiIM pa3Mepax U MPOTEKAOLIUH MOJ1 IEHCTBUEM
JTaBJICHUS

0) mporiecc U3BICYEHUS OJHOTO WJIM HECKOJIBKHX KOMIIOHEHTOB M3 PACTBOPOB C MOMOIIBIO
n30upaTeabHbIX paCTBOPUTENEH

B) TpOIECC YKPYINHEHHUS IUCIEPCHBIX YaCTUI[ B pe3ylbTaTe HUX B3aUMOJCHCTBUS U
00BbEeTMHEHHS B arperaThl.

I') TMpoIecC B3aMMOJICHCTBUS pacTBOpa ¢ TBepAou (a3oii, obOiamaromeld CBOHCTBaMH
00OMEHUBAaTh MOHBI, COEpPIKAILIMECS B HEM, HA APyTrUe UOHBI, IPUCYTCTBYIOIINE B PACTBOPE.

6. D PeKTUBHOCTD INEKTPOXUMHUUYECKUX METOI0B OLICHUBAETCS

a) IPOM3BOIUTEIILHOCTHIO TPY/Ia, KAYECTBOM pabOTHhI

0) COMpOTUBIIEHUEM, PACXOJOM OKUCIUTENS, BBIXOJOM MPOIYKTA PEAKIIUU

B) IUIOTHOCTBIO TOKa, KOAPPUIIUEHTOM MOJI€3HOTO UCIOIb30BaHUS HANPSKEHUS, BBIXOJIOM T10
TOKY

7. B xayecTBE aHOJIOB P AIEKTPOXUMUYECKOM OKHCIEHUU UCIIOJIB3YIOT

a) rpauT, AMOKCHU]T CBUHIIA, PYTE€HUsI, KOTOPbIE HAHOCAT HA TUTAHOBYIO OCHOBY

0) MO0 IeH, CIIJIaBbI BOJIb(paMa ¢ KeIe30M UITH HUKETIEM

B) OKCH/JI QTFOMUHUS, XJIOPHUI HATPHUSI, ATFOMUHHIHA

8. Ilpouecc >IEKTPOKOATYISILIMOHHOM OUYMCTKHM CTOYHBIX BOJI OCHOBaH Ha CJEIYIOLIMX
peaKIusIx

a) Al — 3e — AlI3+2H20 + 2e — H2 + 20H- Al3+ + 3 OH-— AI(OH)3

6) 2H20 - 4¢ — O2 + 4H+ 2H20 + 2e — H2 + 20H

B) 2H20 - 4¢ — 02 + 4H+ Cr207

2- +14H++12e — 2Cr+7H20

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

9. Ilpu mpoBeAeHUU DIEKTPOKOATYISAIIMOHHON OYMCTKH CTOYHBIX BOJ B KadyeCTBE aHOOB
UCIIOJIB3YIOT

a) OPTA, mean

0) muiatuny, rpadur

B) TUTaH, IJIATUHY

I') ’eJe30, alTFOMUHUN

10. K xakoMy METO1y OYUCTKH OTHOCHUTCSI DJIEKTPODIOTAIHS:

a) MEXaHUYECKHI

0) XUMHUYECKHIA

B) TEpMUYECKUI

T) QU3UKO-XUMUYECKHIA

11. IlIpomecc sneKTpodIOTAIMOHHON OYMCTKH CTOYHBIX BOJI OCHOBaH Ha CIICIYIOIINX
PEaKIusIx

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 - 4e — O2 + 4H+ Me+ + ne- — Meo

12. Tlporecc xuaxopazHOro OKUCICHHUS CTOYHBIX BOJ MPOBOJIAT MPHU TeMIIepaType

a) 800-1100 oC

6) 400-600 oC

B) 200-300 oC

r) 50-100 oC

13. KoHneHTprpoBaHue CTOUHBIX BOJ] POBOJAT B

a) TOPU30HTANIbHBIX, BEPTUKAJIBHBIX, PaJHaIbHBIX OTCTOMHHUKAX

0) CTIapUTeNbHBIX, BRBIMOPAKUBAIOIIMX M KPUCTAIIIOTHAPATHBIX YCTAHOBKAX

B) IIMKJIOHHBIX, IIIAXTHBIX, KAMEPHBIX TeUax

14. TIpornecc nmapoa3HOro OKUCICHHS CTOYHBIX BOJI MTPOBOIST IPH TEMIIEPaType

a) 50-100 oC

6) 200-300 oC

B) 400-600 oC

r) 800-1100 oC

15. KoHeuHbIMH TPOAYKTAMU TEPMOOKUCIUTEIHLHON OUUCTKU CTOUYHBIX BOJ OT OPTraHUYECKUX
COCMHEHUU SIBIISIFOTCS

a) MeTaH U CepoBOJOPO]I

0) yrJIeKUCIIbIi ra3 1 BoAa

B) a30T U KHUCIIOPO]I

') 030H U BOJSTHOU map

MeToauuecKkue MaTepHuaJibl, XapaKTCPU3YIOIIHUE NNPOLUHECAYPLI OLICHUBAHUA

B x0/1¢ BBITIOJTHEHUS TPAKTHYECKUX paOOT B paMKaX WHAWBHIYAIbHBIX 3aJaHUN OLIEHUBACTCS
Ka4eCTBO U CAMOCTOSITEIILHOCTh PEIICHHSI TOCTABICHHBIX 3aJ1a4, YTO U POPMHUPYET TEKYITUH PSUTHHT
CTYZCHTOB. B X0Jie¢ KOHTpPOJIbHBIX HEAEIb IMyTEeM KOHTPOJLHOTO OIpOca Ha OCHOBE MPOIEHTA
NPaBUJIBHBIX OTBETOB OMPEACISCTCS KOHTPOIbHBIN PEHTHHT.

3auer BBICTABISCTCSA B Cllydae, €CJIM WUTOrOBas OIEHKA CTyJAEHTa COCTaBisieT He MeHee 50
0aJIoB.

MakcumanbHas cymMMa OanioB, HabupaeMmasi CTyIeHTOM 1o aucuuminHe pasHa 100.

Onenka | Onenka no mikanie ObocHoBaHue Ypoeens

B chopmuposannocmu
Oatax KomnemeHuyuil
bonee | «OTnnuHO» Copaeprxkanue Kypca OCBOEHO Buvicokuit yposens
80 MOJTHOCTBIO, 03 TTPOOEeIIoB,

HEOOXO0UMbIC TTPAKTHYECKUE
HaABBIKHN pa6OTBI C OCBOCHHBIM
MaTepuaioM c)OpMUPOBAHEI, BCE
MIPEAYCMOTPEHHBIE TPOTPAMMOM
oOydeHus yueOHbIe 3aaHus
BBITIOJTHEHBI, KAYECTBO UX
BBIIOJIHEHUS OLIEHEHO YHCIIOM
0aimIoB, OJIU3KHUM K

MaKCHUMaJIbHOMY
66-80 | «Xopomro» ConeprxaHue Kypca OCBOCHO Ilpoosunymoti
MOJIHOCTHIO, 0€3 MPOOEIIOoB, YpOoBeHb

HEKOTOPbIC MPAKTUICCKHE HABBIKA
pa6OTLI C OCBOCHHLIM MaT¢pruajioM
c(hOpMHPOBaHBI HEJOCTATOYHO, BCE




MIPEAYCMOTPEHHBIE TPOTPAMMOM
o0yuyeHHsI yueOHbIe 3aJaHHs
BBIIIOJIHEHBI, KAYECTBO BBIIIOJIHEHHS
HU OJIHOT'O U3 HUX HE OLICHEHO
MUHUMAaJIbHBIM YHUCIIOM 0aJlIoB,
HEKOTOPbIE BUJIbI 3aJaHUI
BBITNIOJTHEHBI C OITHOKaMHU

50-65 | «YnmomnerBoputensHO» | CojepikaHue Kypca OCBOCHO Ilopozoewtit yposens
YaCTUYHO, HO TIPOOEIIHI HE HOCAT
CYIIECTBEHHOT'O XapaKkTepa,
HEOOXO0/IMMBbIC TIPAKTUYCCKUE
HaBBIKU PabOThI C OCBOCHHBIM
MaTepHajioM B OCHOBHOM
c(hopMHUPOBaHbI, OOJILITUHCTBO
MPEIYCMOTPEHHBIX MPOTPaMMON
o0OyueHHst yueOHBIX 3aJaHul
BBINOJIHEHO, HEKOTOPBIE U3
BBINIOJTHEHHbBIX 33/IaHHI, BO3MOXKHO,
CoJIepKaT OIMMUOKH

Menee | «HeynoBnerBopurenbHo» | ConepxkaHue Kypca HE OCBOEHO, Komnemenuyuu ne
50 HEO0OXOMMBIC MPAKTHYECKUE chopmupoeanvt
HABBIKU pabOTHI HE
c(hopMupOBaHbI, BHEITIOJIHECHHBIE
yueOHBbIE 3a/JaHuUs COJIEPKaT
rpyObIe OnMOKN

3. 3aganus B TecTOBOM (popMe 1O TUCHUILINHE

[Ipumeps! 3ananuit:

CTouHbBIe BOJBI OT CAHUTAPHBIX y3JI0B MIPOM3BOACTBEHHBIX U HEMIPOU3BOCTBEHHBIX KOPITYCOB
W 37aHWH, a TaKXke OT JYIIEBBIX YCTAaHOBOK, HMMEIONIMXCS HA TEPPUTOPHU IPOMBIIIICHHBIX
NPEATIPUSATHA, Ha3bIBAIOTCSL:

- IPOU3BO/ICTBEHHBIE

- OBITOBBIE

- aTMOC(epHbIe

- KOMOMHHUPOBaHHbBIC

CrouHble BOJBI MNPEANPUATHN METATYPTUYECKOM, MAIIMHOCTPOUTENBHON, pPYyAO- U
yriae100bIBatoIIel TPOMBIIITIEHHOCTH; 3aBOIbI 10 IPOU3BOACTBY MUHEPAJIBHBIX Y10OpEHU, KUCIIOT,
CTPOUTEIIBHBIX U3ACIIUNA U MaTEPUAJIOB, OTHOCATCS K IPYyIIIIE:

- 3arpA3HEHHBIE IPEUMYIIECTBEHHO MUHEPAIBHBIMA TPUMECIMHU

- 3arPA3HEHHBIE IIPEUMYIIECTBEHHO OPraHUYECKUMHU IIPUMECIMU

- 3arpA3HEHHBIE MUHEPAIBHBIMU U OPTaHUYECKUMHU IPUMECIMHU

- HE 3arpsA3HEHHBIC

CoopyxeHusiMH JUIst OMOJTOTMYECKONH OYMCTKH CTOYHBIX BOJI SIBJISIFOTCS:
- OMOQUIIBTPBI

- aYPOTEHKH

- OKCUTEHKH

- 03epa

- IPYIbI

KoHnuenTpanus 3arps3HOMUX BEIIECTB B BIMYCKAEMbIX (OUMIICHHBIX) B BOJOEM CTOYHBIX
Bomax Co=30 Mr/m; KOHIIEHTPAIMH 3arPS3HSIONINX BEIIECTB B BOJOEME JIO BBITYCKA CTOYHBIX BOJ



Cg=0,1 MI/11, KOHIIEHTPAIIUH 3aT PAZHSAIONIMX BEIIECTB B BOJOEME ITOCIIE BBIITycKa cTOUHBIX Boj C=1,99
Mr/n. OnpenenuTh KpaTHOCTh pa30aBlIeHUs n

KoHIeHTpanus 3arps3HSIONINX BEIISCTB B BBITYCKAEMbIX (OYHUIIEHHBIX) B BOAOEM CTOYHBIX
Bogax Co=450 mMr/M.Ky0.; KOHIICHTPAIIUHU 3arps3HSIONINX BEUIECTB B BOJIOEME JO BBITYCKA CTOYHBIX
B0l CB=18 MI/M.Ky0., KOHIIEHTPAIMH 3arpsA3HSIONIMX BEIIECTB B BOJOEME IOCIIE BBITYCKA CTOYHBIX
Boa C=95 mr/m.ky0. OnpeaenuTs KpaTHOCTh pa30aBiICHHS n

[TonHbIi IepedeHb TECTOBBIX 33JJaHUN C YKa3aHUEM MPABHIILHBIX OTBETOB, pa3MeIlleH B OaHKe
BOITPOCOB Ha I/IH(i)OpMaLII/IOHHO-O6p&30BaTeJ'IBHOM rnopraie HHCTUTYTA 10 CCBIJIKE
https://www.mivlgu.ru/iop/question/edit.php?courseid=1186&category=35077%2C26426&qgbshowte
xt=0&recurse=0&recurse=1&showhidden=0

OL[CHKa paCC‘-II/ITLIBaCTCSI KakK HpOI_[eHT HpaBI/IJIbHO BBIIIOJIHCHHBIX TCCTOBBIX SaﬂaHI/Iﬁ N3 Ux
00111eT0 YKcia.



