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OBILIASA YACTD

OneHouHbple MaTepuaibl MO0 AWCLMIUIMHE IPEIHAa3HAYEHbl I OLIEHKH JTOCTHXKEHUS
0o0yyarolMMUCS  3aIUVIAHUPOBAHHBIX  PE3YyJIbTATOB  OOyYeHUs 10 JAMCLUUIUIMHE, JTana
(dbopMHpOBaHUs 3aIUTAHUPOBAHHBIX KOMIIETEHIIMN M YPOBHS OCBOCHUS TUCIUILINHBI.

OrneHouHble MaTepuallbl MO JUCHUIUIMHE BKIIOYAIOT OLEHOYHBIE CPEICTBA I MPOBEACHUS
MEPONPUIATHH TEKYILIET0 KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHOM aTTECTALUH.

dopmupyembie y 00y4aromerocsi KOMIETeHIINN:

1. [TK-3 CniocoGeH yuyacTBOBaTh B OPraHU3alMA XUMHUYECKOTO KOHTPOJISI Ka4eCTBa BOJIBI U
MOIJIEPIKAHUU TPEOYEMOT0 XUMUIECKOTO PEKUMA HA O0BEKTaX SHEPTETHKU
N]I-3 3HaeT ycTpOMCTBO M MPUHIIUI paOOTHI 000PYAOBaHUS BOAOIIOATOTOBKH M BOJIOOYHUCTKH
Ha 00BEKTaX YHEPTETHUKU

N BKJIFOYACT:
AJIS TEKYIEro KOHTPOJIA YCIIEBAEMOCTH

®Dopma peanuzarn: KoMnbroTepHOE 3a/1aH1e
1. Koarymsimmst; Koarymsinus u n3BectkoBanue; Ocsernutensabie GuibTpsl (TecTupoBanue)
2. Konuentpauuu; McnonszoBanue ol Ha TOC (TectupoBanue)
3. OcHoBbl HOHHOTO 00MeHa; O0opyIOBaHNE HOHHOTO 0OMeHa; TexXHOIOTHH HOHHOTO
obmena (TectupoBaHue)
4. Ilpumecu u nokasarenau kadecTBa npupoHbix Boa (TectupoBanue)

dopma peanmzanuu: CmemanHas Gopma
1. MemOpaHHbIE METOIbI OUUCTKH BOJbL; Y JaJIeHUE U3 BOJIbl paCTBOPEHHBIX ra3os; PI'P
"Pacuer cxembl MOATOTOBKH J100aBoYHOM BObI Jyist TOC", 3amura JlabopaTopHbIX padoT
(TectupoBanue)

BPC aucuunjavHbl

5 cemecTp

IlepeyeHb KOHTPOJIBHBIX MEPONPHUATHH TEKYUIEr0 KOHTPOJSA YCIEeBaeMOCTH 10

AUCHHUILINHE:

KM-1 Konnentpauuu; Mcnons3oBanue Boasl Ha TOC (TectupoBanue)

KM-2 IIpumecu u nokasareiau KadecTBa MpupoaAHbIX BoJ (TectupoBanue)

KM-3 Koarymsnus; Koarymsmus u u3BectkoBanue; Ocpetnurtenbablie GmibTpsl (TecTupoBanue)

KM-4  OcHoBbl HOHHOTO 00MeHa; O60pyROBaHNE HOHHOTO 00OMEHa; TeXHOJI0IMU HOHHOTO OOMeHa
(TectupoBanue)

KM-5 MemOpaHHbIe METO/IbI OUUCTKU BOJIBL; Y 1ajieHHe U3 BOJIbI pacTBOpPEeHHBIX ra3oB; PI'P "Pacuer
CXEMBI MOATOTOBKH 100aBouHOM BoAbI Iyist TOC", 3amura JlabopaTopHbIX paboT
(TectupoBanue)

Bujx npomexyTo4HOI aTTecTaliMy — JK3aMEH.

Beca KOHTpOIbHBIX MepONIpusATHil, %o
Pa3nen nucnuIninHbl Nnnekc KM- | KM- | KM- | KM- | KM-
KM: 1 2 3 4 5




| Cpox KM:

10

13

15

Bsenenne. Mcnionb3zoBanue Boasl Ha TOC. Tumsr
MIPUPOIHBIX BOJ. TEeXHOIOrMYECKUE TTOKa3aTelId KauecTBa
BOJIBI

BBenenue. Ucnons3osanue Boasl Ha TOC

TexHojorndeckye moKas3aTein KauecTBa BOJbI

Tunsl U XapaKTEpPUCTUKH MIPUPOAHBIX BOJ

Hpez[BapHTeanaﬂ O4YHUCTKA BOJbI

[IpenBapurenbHas OYMCTKA BOBI

O0ecconBaHue

O06paboTka BOJBI METOJIOM HOHHOTO OOMEHA

MGM6paHHI)I€ METOAbI OUYHUCTKH BOJbI

YZ[a.HeHI/Ie M3 BOABI paCTBOPUMBIX I'a30B

VY nanenue U3 Bo/ibl paCTBOPUMBIX I'a30B

Bec KM:

20

20

20

20

20




COJAEPKAHUE OLNEHOYHBIX CPEJACTB TEKYHEI'O KOHTPOJISA

1. Oyenounvie cpeocmea 011 OUeHKU 3ANIAHUPOBAHHBIX PE3YIbIMAM 06 00yUeHUA NO OUCUUNTIUHE, COOMHECEHHBIX C UHOUKAMOpamu
00CMUIICCHUS KOMNEmeHY UL

Nunexc Nunukarop 3anjaHUpOBAHHBIE KonTposbHas Touka
KOMIIETCHITHH pe3yiabTaThl OOyYEHHsS IO
JUCIUILINHE
I1K-3 NJI-3nk-3 3HaeT ycTpoicTBO | 3HATH: KM-1 Konnenrpanuu; McnonszoBanue Bojabl Ha TOC (TectupoBanue)

u TPUHIHIT paboThI
000pyI0BaHUS
BOJIOTIOITOTOBKHU u

BOJIOOYUCTKA HAa OOBEKTax
SHEPIreTHKHU

OCHOBHEBIE TTOKA3aTelIH,
XapaKTePU3YIOIIHE Ka4eCTBO
BOJIBI U UX U3MEHEHHME 110
CTyneHsiM 00pabOTKH MpH
IMOJTOTOBKE JI00aBOYHOM
BOJIBI

OCHOBHBIE (pH3HKO-
XUMHYECKHE MTPOIIECCHI
IMOJATOTOBKH JI00aBOYHOM
Boasl HA TOC, TEXHOJIOTUU U
BUJIbI 000PY/I0BaHHS,
MIPUMECHSIEMBIE B
BOJIOIIOATOTOBKE B
JHEPrETHKE

YMeTs:

MPUHUMATH KOHKPETHBIC
TEXHOJOTHYECKHUE PEIIeHUs
MIPH POCKTUPOBAHUH H
IKCILTyaTalliu YCTAaHOBOK
MOATOTOBKY 100aBOYHOMN
Boabsl Ha TOC

KM-2 IIpumecu u nokaszarenun kauecTBa mpupoaHbiX Boj (TectupoBanue)
KM-3 Koarynsauus; Koarynsiuus u n3BecrkoBanue; OCBETIUTENbHbIE
¢bunsTpsel (TecTupoBanue)

KM-4 OcHoBbI HOHHOTO 00MeHa; O00pyI0BaHUE HOHHOTO OOMCHA;
TexHonmoruu nouHoro ooMena (TecTupoBaHue)

KM-5 MeMOpanHbie METOIbI OYMCTKU BOJIBI; Y TaJICHUE U3 BOJIbI
pacTBopeHHBIX Ta30B; PI'P "Pacuer cxeMbl moAroTOBKH J00OABOYHOM BOJIbI
st TOC", 3ammra Jlaboparopusix padot (Tectuposanue)




1I. Cooepicanue ouenounvix cpeocme. lllkana u kpumepuu oyenusanus
KM-1. Konuenrpauuu; Ucnosb3oBanue Boabl Ha TIC

®opmbl peanuzannu: KomnerorepHoe 3a1anue

Tun KoHTpoBLHOr0 Meponpusitusi: TecTupoBanue

Bec konTpoabHoro meponpusitusi B BPC: 20

IIpouenypa mnpoBeleHHsl KOHTPOJIBbHOIO0 MepONPHMATHA: TecTHpOBaHME BBINIOJIHAETCS Ha
KOMITbIOTEPE C MCIoJib30BaHueM nporpammuoro obecnederuss "TBT Shell" u moxynsa "IIposepka
3HaHui 1o Kypcy "Bonomoaroroska'. Bpems BeimonHeHus tecta - 20 munHyT. Ilpu ouenke
UCMOJb3YyeTCsl CUcTeMa IITpadHbIX OAIOB - 33 KXyl OIIMOKY HAyMCIseTcs OJUH LTpadHON
O6amr. 3a ommMOKYy NPUHUMAETCS WM BHIOOp HENPaBHJIBHOIO BapuaHTa OTBETAa, WJIM HE BBIOOD
IPaBUIbHOIO BapuaHTa OTBETA, WJIM BBOJ HENPAaBUIbHON pacueTHON BENIWYMHBI. 3a OTKa3 OT
OTIENBFHOTO 3aJaHus B TecTte Hauuchsercs 4 mTpadHbix Oamna. OreHka 3a KOHTPOJIbHOE
MEpOIPHUATHE BBICTABISIETCS KaK cpe/iHee apupMeTHYecKoe 1o JBYM IIPOBEACHHBIM TecTaM: Tect 1
"Konuentpauun" , Tect 2 "Hcnonp3oBanue Boabl Ha TOC".

Kpartkoe cogep:xxanue 3aganus:
IIpoBepka 3HaHUI, OIPEACICHUN, YMEHUS IPOBEACHUS MIEPECUETa U3 OJJHOM KOHIIEHTPALUH B
JIPYTYIO, IPUTOTOBJICHHE PACTBOPA peareHTa 3aJaHHON KOHIICHTPAIUH, O0I1e OCHOBBI
BBIPAKECHMS KOHUeHTpauuil. [IpoBepka 3HaHUH, ONIPEACIICHN, YMEHUS [IPOBEACHUS pacueTa
npousBoauTenbHOCTH BITY myist 'POC nis pazHoro Buia TOIJIMBaA, pacueTa
npouzBoautensHocTH BITY mmst TOLL. PacueTr koHUeHTpamu cBOOOIHON YTIIIEKUCIOTH U
COJIECOACPIKAHUS

KoHTpoJibHbIE BONIpOChI/3aJaHUA:

3arIaHupOBaHHBIE pe3ynbTathl | Bonpocsl/3aganus s NpoBepKu

00y4eHUs IO TUCIUILIAHE

3HAaTh: OCHOBHBIE IIOKa3aTeH, 1.IlepecueT KOHIIEHTpaLUil MpUMECEH B BOJE: B
XapaKTEepU3YIOIINe KaueCTBO BOJBI M MX 3aBHCUMOCTH OT MPOIEHTHON KOHIIEHTPALUH.
U3MEHEHHE 0 CTYNEeHsIM 00pabOTKH MpH HcxoaHble JaHHBIE: pACTBOPEHHOE BEILLECTBO,
MOJArOTOBKE J0OABOUYHOM BOJIBI IUIOTHOCTh BOAHOI'O PacTBOpa, KI/M3, MpOLIEeHTHAs

KOHLEeHTpauus, %o.

PaccunTaTh 1 BBECTH 3HAYCHUS] KOHIIEHTPAIIUU
MPUMECH B JPYTUX €IUHUIAX: T/AM3, MOIB/IM3, H.
2.00bem Oaka-mepHuka V, M3. B Gake-MepHHKe
pacTBOPSIOT BemlecTBO. TpebyeMast mporeHTHAas
KOHUEeHTpauus w, %. [In1oTHOCTh BOJHOTO
pactBopa, Kr/m3.

Paccuurtarh u BBeCcTH 3HaUeHUs 00beMa BOJIbI (M3)
U TpeOyeMoil Macchl peareHra (Kr) JJis CO3aHHUs B
Oake-MepHHUKE pacTBOpA 3aJaHHOTO 00BeMa U
KOHIIEHTpAI1H.

3.B emKkocTh HaiuTa Boga oobeMoM V, Mi1. B
€MKOCTH PacTBOPSIOT BemlecTBO. Tpedyemas
MosisipHast koHIeHTparus C, MMmosb/Mi. [TOTHOCTH
BOJIHOTO PacTBOpA, Kr/am3.

PaccuuTath 1 BBecTH 3Ha4CHUS TPeOyeMOM MacChl
peareHTta (Mr) ajisi CO3JaHUs B EMKOCTH pacTBOpa
3aJIaHHON KOHIICHTPAIIMU U TIOJIYYCHHBIH 00heM




3annaHupOBaHHbIE pe3ynbTathl | Bonpocsl/3ananus A1 IpOBEPKU
00y4YeHUs 10 TUCITUTINHE

pactBopa (Mi).

4.YT0 Takoe HOPMAJILHOCTh pacTBopa?

5.Yt10 Takoe MaccoBas I0JIs1?

6.B kakux Bojjax 0OBIYHO BBIIIE KECTKOCTh:
MTOBEPXHOCTHBIX UJIU NOA3EMHBIX?

7.110 KaKuM XapaKTEPUCTUKAM Pa3In4yaroTCs
MIPUPOJIHBIE BOJIbI?

8.Kaxkue BelecTBa OTHOCSTCS K OPraHUYeCKUM
MIPUMECSIM MIPUPOJIHBIX BOA?

Onucanue MKAJbI OICHUBaAHUSA:

Oyenka: 5 («OTIUIHOY)
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 90
Onucanue xapaxmepucmuxu evlnoinenus 3Hanus: OLueHKa "0TINYHO" BBICTABISIETCS €CIIH
KOJIMYECTBO HAOpaHHBIX OAJIJIOB IPH BBIIOJIHEHUH TeCTa cocTaBisieT He MeHee 90% ot
MaKCUMaJIbHOTO.

Oyenxa: 4 («XOpoILI0»)
Huoicnuii nopoe evinonnenus 3a0anus 6 npoyenmax. 15
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: OeHKa "Xopoio" BEICTABISAETCS €CITU
KOJIMYECTBO HAOpaHHBIX OAIIJIOB MPH BBIMOJIHEHUHU TECTa COCTABIsET HE MeHee 75% ot
MaKCUMAaJIbHOTO.

Oyenxa: 3 («yAOBIETBOPUTEIHHOY)
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 60
Onucanue xapakmepucmuxu evinoinenus 3Hanus: OueHKa "yJ0oBIETBOPUTEIBHO" BBICTABIISAETCS
€CJIM KOJIMYECTBO HAaOpaHHBIX OAJIJIOB TIPU BBHIOJIHEHUH TeCTa cOcTaBisieT He MeHee 60% ot
MaKCUMaJIbHOTO.

Oyenka: 2 («HEYJTOBJIETBOPUTEITHEHOY)
Onucanue xapakmepucmuKu 6blNOJIHEHUA SHARUA. TecT cunTaercs BBIIIOJIHEHHBIM Ha OLICHKY
«HeynoBneTBOPUTEIHHOY €CITN CTYIEHTOM HE BBITIOIHEHBI YCIOBUS, IIPEATOIIATAIOIIIE OIICHKY
«Y TIOBIIETBOPUTETIHLHOY.

KM-2. IIpumecu 1 moka3aTe/u Ka4ecTBa NPUPOJIHBIX BOJ

®opmbl peaausanun. KomnsroTepHoe 3a1aH1e

Tun koHTpobHOrO Meponpusitusi: TectupoBanue

Bec koHTpObHOrO Meponpusitusi B BPC: 20

IIpouenypa mnpoBexeHHsi KOHTPOJIbHOr0 MeponpMATHA: TecTHpOBaHME BBINOJIHAETCS Ha
KOMITbIOTEpE ¢ MCMoib30BaHueM nporpammuoro obecneuenust "TBT Shell" u moxyns "[Iposepka
3HaHUM no Kypcy "Bomomoxaroroska'. Bpemsi BemonHenus tecrta - 20 muHyT. IIpm onenke
UCTOJIb3YyeTCsl cUcTeMa ITpadHBIX OAIOB - 3a KXyl OIIMOKY HauyUCIseTcs OJUH ITpadHON
Oamn. 3a ommMOKy NMPUHUMAETCS WM BBIOOP HENMPABUIBLHOTO BapHaHTa OTBETA, WJIM HE BBIOOP
IIPAaBWJIBHOTO BapHaHTa OTBETa, WJIM BBOJ HENPABWIBHOM pacyeTHOM BEIMYMHBI. 3a OTKa3 OT
OTJIENIBHOIO 3aJIaHUs B TecTe HauuciseTcs 4 mrpadHbIx O6amia.

Kpatkoe cogep:xxanue 3aganus:
[TpoBepka 3HaHUM, ONIPEACICHUN, YMEHHUS pacueTa KOJIMYECTBA MPUMECEN U KaUeCTBA

MMPUPOAHBIX BOI

KoHTpoJibHbIe BONIpochl/3aJaHuA:




3amaHupOBaHHBIE pe3yNbTaThl 00ydeHus | Bompocsl/3amanus ais npoBepKu
10 TUCLUILINHE

3HaTh: OCHOBHEIE ITOKAa3aTelIH, 1.Kaxkoit MeTo1 UCIIONB3YETCs JIs ONPEIeICHUS
XapaKTEepPU3YIOLIMe KAa4eCTBO BOJbI U HX IIEJIOYHOCTH BOJBI?
W3MEHEHHUE IO CTYNEHSIM OO0pabOTKH TIpHU 2.I1o pacxoay Kakoro pacTBOpa OIpeaessaeTcs
MOJITOTOBKE T00aBOYHOM BOJBI LIEJIOYHOCTh aHAJIU3UPYEMOM BOBI IIPU €€
HEeUTpanu3auu?
1) kucnora
2) menovb

3) uHUKaTOp
3.Kaxoii pacxoa KHCIOTBI OTBEYAET CYMMapHOMY
COJIEPKAHUIO IIETOYHBIX COCAMHEHUN?

1) ot Hayana TUTPOBAHUS LIEIOYHOCTH H JI0
M3MEHEHHUS OKPACKU METUIIOpAHXKa (CMEIIAHHOTO
WHIUKATOPA)

3) OT Havasa TUTPOBAHUS IIETIOYHOCTHU U JI0
U3MEHEHUs OKpacKH QeHondTanenHa

4) Ha TUTPOBAHUE THAPOJIUTHUECKH IIETOUHBIX
coJieil 10 U3MEHEHHS OKPACKU MHAUKATOpa
4.Kaknumu ypaBHEHUSIMU MOXKET OBITh BBIPAKEHO
TUTPOBAHUE IIETOYHBIX COSIMHEHHI HATPHSI 110
CMEIIaHHOMY MHAUKATOPY WM METUIOPAHKY
nocie TUTPOBaHus 1o GpeHoapTanenny?

1) 2NaHCO3 + H2S04 — Na2S04 + 2H2CO3
2) H2CO3 — H20 + CO2
3) 2NaOH + H2S04 — Na2S04 + 2H20
4) 2Na2CO3 + H2SO4 — Na2S04 + 2NaHCO3
5.VKaxxuTe MHAUKATOPBI, UCIIOIb3YEMBIE TIPH
OIIPEACIICHUN IEJI0YHOCTH BOJBI.

1) meTrI10BBIN OpaHkeBbIi. PeHonTaNeHH.
CMmenaHHbld HHIUKATOP
2) KucnotHblit XpoM TeMHOCUHUN. MeTUI0BBIN
OpAaH>KEBbIN

OnucaHue MKaJbI OlleHUBAHUS:

Oyenxa: 5 («OTIUYHOY)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: 90
Onucanue xapakxmepucmuxu 6vinoneHus snanua: OueHkKa "0TIINYHO" BBICTABISAETCS €CIIU
KOJIMYECTBO HAOpaHHBIX OAJIJIOB MPH BBIIOJIHEHUH TecTa cocTapisieT He MeHee 90% ot
MaKCHUMAaJIbHOTO.

Oyenka: 4 («xX0OpoII0»)
Huodicnuii nopoe svinonnenus 3a0anus 6 npoyenmax: 15
Onucanue xapakmepucmuku evtnoanenus 3uanus. OueHka "Xoponio" BbICTaBISETCS €CIU
KOJIMYECTBO HAOpAHHBIX OAIIJIOB MPH BBIMOJIHEHUHU TECTa COCTABISET HE MeHee 75% ot
MaKCHUMaJIbHOTO.

Oyenxa: 3 («yAOBIETBOPUTEIHHOY)
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 60
Onucanue xapaxmepucmuxu evinoaneHus snanusa: OueHka "y10BIEeTBOPUTEIBHO" BBICTABIISIETCA
€CJIM KOJIMYECTBO HAaOPaHHBIX OAJIJIOB TIPH BBITOJTHEHUH TeCTa cOCTaBisieT He MeHee 60% ot
MaKCUMaJbHOTO.




Oyenxa: 2 («HEYIOBIETBOPUTEIBHO»)
Onucanue xapakmepucmuku 6blnoaHeHus 3Hanus: TecT CUNTAETCS BBIIOJHEHHBIM HA OLEHKY
«HeynoBneTBOpUTENIBHO» €CIH CTYI€HTOM HE BBIIIOJHEHBI YCIOBHS, IPEATNIONATalOLUIIE OLEHKY
«Y IOBIETBOPUTEIILHOY.

KM-3. Koaryasiuusi; Koaryasinusi u udBectkoBanue; OcBeTyiuTe/bHbIe PUIbTPBI

®opmbl peajn3anuu: KoMIbroTEPHOE 3a1aHKE

Tun KOHTPOJBLHOr0 MeponpusaTusi: TectupoBaHue

Bec koHTpobHOr0 Meponpustusi B BPC: 20

IIpouenypa mnpoBefeHHsi KOHTPOJIBbHOIO MeponpusiTusi: TecTHpoBaHUE BBIIIOJIHSAETCA Ha
KOMITBIOTEpE ¢ MCHoib30BaHueM mnporpamMmmHoro odecneuenust "TBT Shell" u momyns "IIpoBepka
3HaHUW 1o Kypcy "Bomomoaroroka". Bpemsi BwimosHenusi tecta - 20 munHyTt. Ilpu ornenke
UCTIONB3YeTCsl CUCTeMa IITpadHBIX OANIOB - 3a KXy OIIMOKY HAYyUCIsAeTCs OJIUH ITpadHON
O6am1. 3a omuMOKYy NPUHUMAETCS WM BHIOOp HENPaBWJIBLHOIO BapuaHTa OTBETAa, WJIM HE BBIOOP
IPABWJIBHOTO BapHaHTa OTBETa, WJIM BBOJ| HENPAaBUJIBHOM pacyeTHON BEIMYMHBI. 3a OTKa3 OT
OTJENIBHOTO 3aJjaHusd B TecTe Hauucisercs 4 mTpapubeix Oamna. OneHka 3a KOHTPOJIBHOE
MEpOTIPUATHE BBICTABIISIETCS KaK CpeiHee apu(METHIECKOe 10 TPEM MpoBeieHHBIM TectaMm: Tect 4
"Koarymsmus" , Tect 5 "Koarymsiuust 1 uzBectkoBanue", Tect 6 "OcBerutenbubie GpuibTpel”. [Ipu
BBICTABJICHUM OLEHKM 3a KOHTPOJIbBHOE MEPOINPUATUS YUYUTHIBAETCS (PAKT BBIIOJHEHUS
nabopatopHbix pabor Nel u Ne2. JlaGoparopHast pa®oTa BBINOJHSAETCS Ha KOMIIBIOTEpPE C
ucnonbp30BanueM nporpammuoro odecriedenus "TBT Labs". CtyaeHT mommkeH npenocTaBuTh OTYET
0 IpoBesieHUs 1a00paTOpHOIl paboThl ¢ 00s3aTeIbHBIM yKa3aHUEM LIEJIH, 3a/1a4, TEXHOJIOIMYECKON
CXEMbl HCHOJb30BAaHHOIO OOOPYAOBAaHMUS C IOSICHEHHEM, OCHOBHOE COJAEpKaHHE paboThl,
BKJIIOYAIOIIIEE pacueThl, WHIUBUIYaJIbHOE 3aJaHUE, €CIU MPEJyCMOTPEHO IpErnojaBaTelIeM.
3amuTa 1abopaTopHON PabOTHI MPOBOIUTCS B YCTHOW (hOpME IO TOATOTOBICHHOMY OTYETY.

Kpartkoe cogepxanue 3ajaHusi:
1. Pacuet mpoiieccoB Mnpy 0YUCTKE BOABI OT KOJJIOMIHBIX MpuMeceid 2. U3nKo-XuMUIecKue
OCHOBBI KOATyJIALINI

KoHTpoJibHbIe BONIpOChI/3aJaHUA:

3arIaHUpOBaHHBIE  pe3yabTaThl  0OyueHHs 10 | Bompockl/3aianus 11 MpOBEPKH
JTUCIUIUINHE

3HaTh: OCHOBHBIE (UBUKO-XMMHUYECKHE MPOIECCHI 1.YkaxxuTe OCHOBHBIC HAa3HAYEHUS

MOATOTOBKM  1go0aBouHOil  Boapl Ha  TOC, mpoiiecca KoaryJsiiuu?

TEXHOJIOTUH ¥ BUIBI 000PYIOBaHMUS, IPUMEHSEMbIE 1) ynaneHue KOJMIOUAHBIX TpUMecen

B BOAOIIOJATOTOBKE B OHCPICTUKE 2) CHMXCHHEC KOHICHTPALIU MOHHBIX
npumecen

3) o6e33apakuBaHKE BOJIbI

4) yBenuueH"e Npo3pavyHOCTH BObBI
5) cHIKeHHe KOHIIeHTpaluu Na+
6) cHmxeHue KoHueHTpauu Cl—
7) CHI>KEHHE KOHIIEHTpaI1
rpy0oIUCTIEpCHBIX IpUMecen
2.KoHueHTpanus Kakux npuMecen
CHIDKAETCs B OCBETIIMTEINE TIPU
KOaryJisiiuu?

1) rpyboaucriepcHbIX

2) opraHM4ecKHux

3) couteii 001IIeH KECTKOCTH

4) KpeMHeCOIepIKaIINuX




3anjgaHUupOBAHHBIE
JOUCLIAIIIIMHE

pe3yabTaThl

oOy4eHus

1o

Bonpocsi/3aganus 11t mpoBepKu

5) ruapokapOOHATOB
6) cynbdaTtoB
3.Kak m3mensiercs OOY (TOC) B
IIpOLIECCE KOAryasauu?

1) Bo3pacraer
2) ocTaeTcsi HOCTOSTHHOM

3) ymeHbIaeTcs
4.C xako# LIeNIbI0 IPOU3BOIUTCS
no3upoBaHue GIOKYISHTOB?

1) nns uaTeHCH(UKALUU TIpoLiecca
CHU)KEHHUS 13eTa-TI0TeHIalIa
KOJUJIOMIHBIX YaCTHUIL
2) s ”HTEHCU(UKAITMY TTpoliecca
Hayaja CIUNAaHUSA KOJJIOUTIHBIX YaCTHUI]
CO CHHKEHHBIM J3€Ta-MOTEHIINAIOM
3) mist nHTEeHCUUKAITUY TIpoliecca
pocTa CKOaryJIupoBaBIIUX YaCTHUIL

4) nnst oOpazoBaHus ILIaMa U3
TSDKENBIX U KPYIHBIX YaCTHUII
5.YT0 npouCcXoauT C TUAPOOKHUCHIO
amomunus npu pH menee 5,57

1) muccoruupyet ¢ 0OpazoBaHuEM
Al2+ u OH-

2) annonsl OH- 00pa3yroT ¢ HoHaMu
BOJIOPOJIa MOJIEKYIIbI BOJIBI

3) BedeT ceds Kak KUCIoTa

4) pactBOpsieTcs

5) nucconMupyeT ¢ 0Opa3oBaHUE
pacTBOpUMBIX aqroMHHATOB AlO2-

6) TUAPOITN3 TPAKTUUECKU HE UET
6.YTo mporcxoauT B mporecce
M3BECTKOBAHMUS M KOATYIISLIUU BOJBI B
ocsetauTene?

1) ymsiruenue
2) yBeJIMYEHHE LIEIOYHOCTH

3) CHHXKEHHE CyXOro OCTaTKa
4) ynajieHre B3BEIICHHBIX BEIIECTB
5) ynaneHue coOeAMHEHUI KpeMHUs
6) yBeTMYMBAETCS LIBETHOCTH BOJIBI
7) yoaneHue coeMHEHU xeme3a
7.[151 4ero ucnosbp3yercst U3BECTKOBOE
MoJsioko Ha XBO?

1) A5 N3BECTKOBAHUS CHIPOM BOJIBI B
OCBETIIUTEISX.

2) Ui HeWTpanu3aluuu cOPOCHBIX
kucibix Bog XBO.

3) 1t HeUTpamu3au OOMBIBOYHBIX
Boj PBIL

4) nuis HeWTpanu3aluuu cCOPOCHBIX BOJ
Na-KaTHOHUTHBIX (PUIBTPOB.
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3annaHuUpoOBaHHbIE  pe3ynbTaThl  00ydeHusi 1o | Bompockl/3amanus nis NpoBepKu
JTUCHUTIIINHE

8.Kak n3mensiercs coneconepxanue
BOJIBI TIPY U3BECTKOBAHUU?

1) ymenbimaercs

2) He U3MeHseTCs

3) yBenM4MBaCTCS

9.B kakoii 6ak HaIPaBIIAIOTCS
OTMBIBOYHBIE BOJIbI ITOCTIE
B3PBIXJISIONIEH MPOMBIBKH
OCBETIIUTENbHBIX (PUITBTPOB?
1) xoarynupoBaHHOM BOJIbI

2) IIJIaMOBBIX BOJ

3) NIpOMBIBOYHOM BOJIbI

4) ocBeTIEHHOM BOJbI

OnucaHue MKAJbI OLleHUBAHUS:

Oyenka: 5 («OTITUIHOY)
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax: 90
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OueHKa "0TINYHO" BBICTABISIETCS €CIIH
KOJIMYECTBO HAOpaHHBIX OAJIJIOB IPH BBIIOJIHEHUH TeCcTa cocTaBisieT He MeHee 90% ot
MaKCUMaJIbHOTO.

Oyenxa: 4 («XOpoILI0»)
Huoicnuii nopoe evinonnenus 3a0anus 6 npoyenmax. 15
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: OeHKa "Xopoio" BEICTABISAETCS €CIU
KOJIMYECTBO HAOpaHHBIX OAIIJIOB MPH BBIMOJIHEHUHU TECTa COCTABIsET HE MeHee 75% ot
MaKCUMAaJIbHOTO.

Oyenka: 3 («yl0OBIETBOPUTEIIEHO)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: 60
Onucanue xapaxmepucmuxu 6vinoaneHus snanusa: OueHKa "y10BIETBOPUTEIBHO" BBICTABIIAETCS
€CJIM KOJIMYECTBO HAaOpaHHBIX OAJIJIOB TIPU BBHIOJIHEHUH TeCTa cOcTaBisieT He MeHee 60% ot
MaKCHMAaJIbHOTO.

Oyenka: 2 («HEYIOBIETBOPUTEITHEHOY)
Onucanue xapakmepucmuKu 6blNOJIHEHUA SHAHRUA. TecT cunTaercs BBIIIOJIHEHHBIM Ha OLICHKY
«HeynoBneTBOPUTEIHHOY €CITN CTYIEHTOM HE BBITIOIHEHBI YCIOBUS, IIPETOIIATAIOIIIE OIICHKY
«Y TOBIIETBOPUTETIHLHO.

KM-4. OcnoBbl HonHoro oomMena; Odopyaosanne HOHHOro oomMena; TexHoaoruu
HOHHOI'0 00MeHa

®opmbl peanusannu: KomnerorepHoe 3a1aHue

Tun koHTpoILHOrO Meponpusitus: TectupoBanue

Bec konTposbHoro meponpusitusi B BPC: 20

IIpouenypa mnpoBeneHusi KOHTPOJBbHOr0 MeponpusaTHA: TecTHpoBaHHME BBINOJIHSIETCA Ha
KOMIIBIOTEpE C Hcronb3oBaHueM nporpammuoro oodecreuenust "TBT Shell" u moxyns "Ilposepka
3HaHMW 1o Kypcy "Bonomoaroroska". Bpems BemonHenus tecta - 20 munHyT. Ilpnm onenke
UCIOJNIb3YETCSl cucTeMa IITpagHBIX OaIOB - 32 KaXAYI0 OLIMOKY HayMCIAETCS OJUH IITpadHON
6am1. 3a omuMOKYy NPUHUMAETCS WM BHIOOP HEMPaBHIBHOIO BapuaHTa OTBETa, WM HE BBIOOD
MPAaBWJIBHOTO BapHaHTa OTBETAa, WJIM BBOJ HENPABWJIBHON pPAcUETHOM BETUMYMHBI. 3a OTKa3 OT
OTJENBHOrO 3aJjaHus B TecTe Hauuchserca 4 mTpadHbix Oamna. OleHka 3a KOHTPOJbHOE
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MEpOTPHUATHE BHICTABISIETCA KaK CpeaHee apu(MeTHdeckoe 1mo TpeM NpoBeAeHHBIM TecTaM: Tect 7
"OcHoBbl monHoro obmena", Tect 8 "OOGopynoBanue monHoro odomena" Tectr 9 "Texnomoruu
uoHHoro oomena". IIpu BBICTaBIEHUM OLIEHKU 32 KOHTPOJIBHOE MEPOIPHUITHE YUUTHIBACTCS (HaKT
BBITIOJIHEHHS JTabopaTopHbIX padoT Ne3, Ned, NeS5, No6. JlaGopartopHass paboTa BBITOIHSIETCS Ha
KOMITBIOTEpPE C HCIOJIb30BaHHEeM MporpammHoro obecneuenuss "TBT Labs". Crtynent nomxen
MPEIOCTaBUTh OTYET O MPOBEICHHS JaOOpPaTOpHON paboOThl ¢ 00s3aTENbHBIM YKa3aHUEM IIEIH,
3aa4, TEXHOJIOTUYECKOH CXEeMbI HCIIOJIIb30BAaHHOTO O0OpYIOBaHHMS C MOSCHEHHEM, OCHOBHOE
collepskaHue padoThl, BKIIIOYAIOIIEE pacyeThl, WHAMUBUAYAIbHOE 3aJaHHe, €CIU MPEeITyCMOTPEHO
npernogaBareneM. 3amura JabopaTopHON  pabOTBl  MPOBOIUTCS B yCTHOW (dopMe 1o
MOJIFOTOBJICHHOMY OTYETY.

Kpatkoe conep:xanue 3aganus:
IIpoBepka 3HaHUI, OCHOBHBIX OMPEACIICHUH, TPOBEACHHUE pacueToB Mo TemMe "OCHOBBI HOHHOTO

oOmena"

KoHTpoJibHbIE BOIPOCHI/3a1aHUA:

3amnaHupoOBaHHbIE pe3yibTathl | Bonpockl/3aganus ajisi IpOBEPKU

00y4eHUs IO TUCIUILINHE

3HaTh: OCHOBHBIE ¢buzuko- 1.TTo 3agaHHOMY KaueCTBY OCBETJICHHOW BOJIbI (00IIast
XUMHUYECKHE TPOIECChl MOITOTOBKU KECTKOCTh, KapOOHATHAs KECTKOCTH, 00IIast
nob6aBouHoit  Bogel  Ha  TOC, HIENIOYHOCTb, COJIEPIKaHUE YIIIEKUCIIOTHI) U 3aIaHHOMY
TEXHOJIOTUU W BHUJIBI 00OPYIOBAHMSI, 3HAYCHUIO MIETIOYHOCTH B (pribTpaTe H-KaTHOHUTHOTO
NPUMEHSEMbIC B BOJOMOJTOTOBKE B ¢GwiIbTpa ¢ "TONOMHON" pereHepalueit onpeaeanTe
DHEPTETHKE 0OITYI0 JKECTKOCTh U COJICPIKAHUE YTIICKUCIIOTHI Ha

BbIX0Jie H-kaTnoHuTHOTrO QUIIbTpA.

2./1ns1 ynaneHus Kakux npuMeceil npeaHazHayaercs
MOHHBIN 00MeH?

1) npumecu B HOHHOU (opme

2) opraHuyYecKue BelecTBa

3) LAl
4) KonouHbIE TPUMECH

3.Kakue marepuasbl Ha3bIBaIOTCA KATHOHUTAMU?

1) ciocoGHbIE K HOHHOMY OOMEHY MOJI0KHUTEIbHO-
3apsKEHHBIX HOHOB
2) ciocoOHbIE K MOHHOMY OOMEHY OTpULIATENbHO-
3apsKEHHBIX HOHOB
4.Kakue peareHTbl MOTYT OBITh MCIIOJIb30BaHbI JJIs
perenepannu OH-anunonuTHoro ¢uisTpa 1-it crynenun?
1) NaOH

2) Ca(OH)2

3) BoausIil pactBop CaO
4) eqxuil Kanu

5) H2CO3

5.13 KakuX OCHOBHBIX 3JIEMEHTOB COCTOUT HOHUTHBIE
¢GbunbTpHEI epBoii U BTOpoii ctynenu BITY?

1) kopmyc

2) BepXxHee pacrpeaeTuTeIbHOe YCTPOHCTBO

3) HUKHEE paclpeAeIUTENBHOE YCTPOHCTBO
4) cpemHee pacpeeTuTeIbHOE YCTPOHCTBO

5) TpyOOTIpOBOABI OOBS3KU

6) 3amopHas apmMaTypa

7) BO3yIIIHUK
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3annaHupOBaHHbIE pe3ynbTathl | Bonpocsl/3ananus A1 IpoBEpKU
00y4YeHUs 10 TUCITUTINHE

8) mpobGooTOOpHBIC yCTPOHCTBA
9) pacxonomepsl

10) maHOMETPBI

11) punsTpyromas 3arpyska

6./11s1 yero npeaHa3HAUYEHO BEpXHEE
pacnpeenuTeNbHOe YCTPOUCTBO HOHUTHBIX (PHIIBTPOB?
1) moBo 0OpabaThIBa€MOI BOJIBI

2) MOABOJ] pEreHepaIioHHOT0 pacTBOpa
3) cbop obpabaTeIBaeMOii BOIBI

4) 0TBOJ B3PBIXJISIONICH BOJIBI
5) moABO B3PBIXJISIOLIEH BOABI
6) OTBOJ] pereHepalioHHOr0 pacTBOpa
7) HOJBOJ CKATOI'O BO3yXa
7.Kakoii MaTtepuan 3arpyxeH B H-kaTnoOHUTHBII
¢unbTp 1-i cTyneHu B cxeme odeccoarBaHus?

1) AB-17
2) A-847

3) AH-31

4) KY-2-8

8.Jlns uero B cxeme obecconuBanus yctanosineH OCJL?
1) ynanenue Na
2) ynanenune CO2

3) ynaBiMBaHUE MTPOCKOUYMBIINX KATHOHOB U aHUOHOB
4) rnybokoe 00eCKpeMHIBAHKE

9.Kakoii Mmatepuan 3arpyxeH B OH-aHMOHUTHBIN
bunbTp 2-if CTYyNeHu B cXxeMe 00eCCOTMBaHUS?

1) AB-17
2) A-847

3) AH-31
4) KY-2-8

OnucaHue MKaJbI OlleHUBAHUS:

Oyenxa: 5 («OTIUYHOY)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: 90
Onucanue xapakxmepucmuxu 6vinoneHus snanua: OueHkKa "0TIINYHO" BBICTABISAETCS €CIIU
KOJIMYECTBO HAOpaHHBIX OAJIJIOB MPH BBIIOJIHEHUH TecTa cocTapisieT He MeHee 90% ot
MaKCHUMAaJIbHOTO.

Oyenka: 4 («xX0OpoII0»)
Huodicnuii nopoe svinonnenus 3a0anus 6 npoyenmax: 15
Onucanue xapakmepucmuku evtnoanenus 3uanus. OueHka "Xoponio" BbICTaBISETCS €CIU
KOJIMYECTBO HAOpAHHBIX OAIIJIOB MPH BBIMOJIHEHUHU TECTa COCTABISET HE MeHee 75% ot
MaKCHUMaJIbHOTO.

Oyenxa: 3 («yAOBIETBOPUTEIHHOY)
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 60
Onucanue xapaxmepucmuxu evinoaneHus snanusa: OueHka "y10BIEeTBOPUTEIBHO" BBICTABIISIETCA
€CJIM KOJIMYECTBO HAaOPaHHBIX OAJIJIOB TIPH BBITOJTHEHUH TeCTa cOCTaBisieT He MeHee 60% ot
MaKCUMaJbHOTO.
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Oyenxa: 2 («HEYIOBIETBOPUTEIBHO»)
Onucanue xapakmepucmuku 6blnoaHeHus 3Hanus: TecT CUNTAETCS BBIIOJHEHHBIM HA OLEHKY
«HeynoBneTBOpUTENIBHO» €CIH CTYI€HTOM HE BBIIIOJHEHBI YCIOBHS, IPEATNIONATalOLUIIE OLEHKY
«Y IOBIETBOPUTEIILHOY.

KM-5. MemOpaHHble MeTObI OYMCTKH BOAbI; Y/IaJleHHE U3 BOJbI PACTBOPEHHbIX
ra3os; PI'P "Pacuer cxeMbl NOATOTOBKH A00aBouHOM Boabl A TIC", 3amurta
JlabopaTopHbIX padoT

®opmbl peanuzanun: Cvemannas Gopma

Tun KOHTPOJBLHOr0 MeponpusaTusi: TecTupoBaHue

Bec koHTpobHOr0 Meponpustusi B BPC: 20

IIpoueaypa npoBegeHUs KOHTPOJIBLHOIO MepPONPHUATHA: B KOHTPOJIbHOE MEPONPUSATHE BXOAUT
3alIUTa pacyeTHOTO 3adaHus. PacdeTHoe 3ajqaHue BBINOJHIETCS B (popMe JOMAIIHEro 3aJaHusd,
UHIMBUYaJIbHO IO BapuaHTaM. 3ajatotTcst napamerpsl TOC : naBieHue W TeMmiepaTrypa OCTporo
napa, HOMUHaJIbHAsi MOILITHOCTh YHEProOIIOKa, KOJIMIECTBO d3HEPTroOokoB. Mecto coopyxkenus TOC
(pexa). Tpebyercss BbIOMHUTH: 1.Pacyer MpPOM3BOAMUTENBHOCTH  BOJONOAIOTOBUTEIBHOM
ycTaHOBKM. 2.Pacuer TpeOyeMoro KoJIMYeCTBa W ONPEICIIEHHE TUIIOPAa3MEpPOB OOOpYHOBaHUS
OpeBapuTeNbHOW OYMCTKH Bojabl. 3.Pacuer TpeOyemMoro KoiuMdecTBa U OIpe/eieHUe
TUTIOPa3MepPOB HOHOOOMEHHOTO o0opynoBaHus. 4.0OnpeneneHrue 00bEMOB U COCTaBa CTOYHBIX BOJIbI
BOJIONIOATOTOBUTEIBHON yCTaHOBKH. MUHMMAaNbHBIM 00bEM pacuyeTHO-NOSCHUTENBHON 3alMCKH —
15 ctp. Taxxe B KOHTPOJIbHOE MEPOIPUSATHE BXOJIUT TECTUPOBAHUE. TE€CTUPOBAHUE BBIOJIHAETCS
Ha KOMIIBIOTEpE C HCIoJb3oBaHUeM mporpammHoro obOecrneuenuss "TBT Shell" u momymns
"IIpoBepka 3HaHuii o kypcy "Bomonoaroroska". Bpems BbmmonHeHus tecta - 20 munyt. [lpu
OLIEHKE HCIOJB3yeTCcsl cucTeMa IUTpadHbIX OauIoB - 33 KaXKAYK OIIMOKY HayHCIsSeTcs OAUH
mrpaduoit Oamn. 3a ommMOKy MPUHUMAETCS WM BHIOOP HEMPABMIIBHOTO BapHaHTa OTBETA, WIH HE
BbIOOp MPaBUIIBHOTO BapHaHTa OTBETA, WIIM BBOJ HENPABUIBHON pacueTHOM BEJIIMYMHBL. 32 OTKa3 OT
OTJIENbHOIO 3aJaHusl B TecTe Hauuciugercs 4 mrTpadHbix Oanna. B oleHKy 3a KOHTpoOJIbHOE
MEpOTpPHUATHE BXOAAT pe3yabTaThl TecTupoBanuil: Tect 10 "MemOpaHHbIE METOBI OUUCTKU BOJIBI,
Tect 11 "V panenue u3 BoAbl pacTBOPEHHBIX ra3oB". Takke B KOHTPOJIbHOE MEPONPUATUE BXOAUT
3alUTa paHee BBINOJHEHHBIX JlabopaTtopHbIx pabor. Tembel naGopaTopHbix pabor 1.
[IpenBapuTtenbHas 00paboOTKa B OCBETIUTENE ISl KOATYJISIIIMN U U3BECTKOBAHUS, 2. DKCIUTyaTallUs
OJTHOKAMEPHOT'0 OCBETJIUTENBHOr0 (GuibTpa; 3. OuncTka Boabl B Na-KaTHOHMTHOM (uibTpe; 4.
Ontumuszanus pabotsl H-katmonutHoro ¢uibtpa; 5. Ounctka BoAbl B (QUIBTPE CMEIIAHHOTO
neiictBust; 6. OnTumu3zanus padboThl IEMOYKH HOHUTHBIX (DHIIBTPOB.

KpaTlcoe CoA€CpKaHMuE 3alaHUA:
HpOBepKa 3HaHPII>i, OCHOBHBIX OHpCI[GJ'IGHHfI, IMPOBEACHUEC PACUCTOB I10 TECMC "MeM6paHHHe

METOAbI OYUCTKA BOILI"

KoHTpoJibHbIE BOIPOCHI/3a1aHUSA:

3anmaHUpOBaHHBIE  pe3yabTaThl | Bompockl/3amanus s NpoBepKU
00y4YeHHsI 110 TUCHUTUIMHE

YMeTh: NpUHUMATh KOHKPETHBIE 1.I1o 3amaHHOMY Ka4eCTBY OCBETJICHHOW BOJIBI (00IIIas
TEXHOJIOTHYECKUE pEelIeHUsl Mpu JKECTKOCTh, KapOOHATHAs JKECTKOCTh, 001I1asi IMEeTOYHOCTbD,
MIPOCKTUPOBAHUH u COJIEpKaHUE YTICKUCIOTHI) U 3aJaHHOMY 3HAYCHHIO
JKCIUTyaTaluu YCTaHOBOK 1ieno4HoCcT! B punbTpare H-kaTHOHUTHOTO (QUIIBTpa C
MOATOTOBKU T0OABOYHOMN BOJBI HA "rosoTHON" pereHeparueit onpeaeauTe O0IIyI0

TOC JKECTKOCTb U COJIEpKaHUE YTIEKUCIOThI Ha Bbixosie H-

KaTHOHUTHOTO (PruIbTpa.
2.PaccunTaiite 1 BBEIUTE YAEIBHBIN pacXoj KUCIOTHI Ha
perenepannio H-KaTHOHUTHBIX QUIIBTPOB, I/T-9KB.
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3amnaHuUpoOBaHHBIE  pe3yabTaThl | Bompockl/3amanus nis npoBepKu
00y4YeHUs 10 TUCITUTINHE

3.I1oICHUTH C UCTIOIB30BAHUEM YPABHEHHUS
AIEKTPOHEUTPAIILHOCTH, IT04eMy Ipu pacuere EP s
¢unsTpoB H I ctynenu konnentpamus nonos Ca2+, Mg2+
u Na+, 0OMEeHHBAIOLINXCS HA HOH BOJIOPO/Ia,
MOJICUUTHIBAETCS Ha OCHOBE OIPEIEIICHHS CpEeIHEN
kucnotHocTH 3a GunbTporuki (KCP) u cpenneit
HIeJIOYHOCTH ocBeTiaeHHOH Boabl (IIJOB)?

4.ITo 3aaHHBIM UCXOAHBIM JJAHHBIM PACCUNUTATH
MPOJOHKUTEIBLHOCTD (DUIBTPOIMKIIA OCBETIUTEIBHOTO
¢uibTpa, u.

5.I1o 3a1aHHBIM UCXO/IHBIM JJAHHBIM PACCUUTATh 00bEM
BOJIBI HA COOCTBEHHBIE HY)KHBI OCBETIUTEIILHOTO (PUIIBTPA,
M3.

6.IIpuBenuTe peakinu, YTO MPOUCXOIUT C TUIPOOKHUCHIO
amomunus npu pH menee 5,57

7.0npenenuTs napaMeTpbl H3BECTKOBO-KOATYJIMPOBAHHON
BOJIbI IIPU THIPATHOM PEKHUME U3BECTKOBAHUS C 10JIEH
Mg(OH)2 B nutame 10%.

Onucanne MKAJbI OIICHUBAHUS:

Oyenxa: 5 («OTIINYHOY)
Huoicnuii nopoe evinonanenus 3aoanus 6 npoyenmax. 90

Onucanue xapakmepucmukuy 6bINOJIHEHUsL 3HAHUA: PACYETHOE 33JaHUE CUMTACTCS BHITIOJTHEHHBIM

Ha OLEHKY «OTJIIMYHO», €CIIU MOJIy4€H BEepHbIN YUCIEHHBINA OTBET JUIsl BCEX MCKOMBIX BEIMYHH,
NIPUBEJICHBI BCce HEOOX0IUMbIE (OPMYIIBI U yPaBHEHUS U YKa3aHO X 0OOCHOBAHHE, TIPUBEICHBI
TEKCThI BCEX HANMCAHHBIX MIPU PELICHUH PACUeTHOIO 33JaHUs POrpaMM; Ha 3alUTe PAaCYETHOTO

3a/1aHusl O0yYaIOUIUIICS MOXKET IPAMOTHO OOBACHUThH (PU3NYECKUE PUHIIUIIBI U METOIUKY
peleHus MoJ00HBIX 3a/1a4 BOOOIE U KOHKPETHBINA X0/ PEeLIeHNUs PACUETHOTO 3aJaHHs B YaCTHOCTH

Oyenxa: 4 («X0poILI0»)
Huodienuii nopoe évinonnenus 3adanus 6 npoyenmax: 15

Onucanue xapakmepucmukuy 6bINOJIHEHUs 3HAHUA: PACUETHOE 3aJaHUE CUUTAETCS BHIIIOJHEHHBIM

Ha OLIEHKY «XOpOIIO0», €CIIU pH 00111eM a0COIOTHO BEPHOM XOJI€ BBIMOJIHEHUS paCU€THOIO
3aaHust ObUTH JIOMYIICHBI HE3HAYUTEIbHBIC HEI0UETHI: TTOyYeHbI HEBEPHbBIE 3HAYCHUS MCKOMBIX

BEJIMYMH, JIeXKall[e, TEM HE MEHEee, B pa3yMHOM JHara3zoHe, 1100 He yKa3aHO 000CHOBaHUE

HCIOJIb3YEMBIX B pacueTe (popmys1, MpUOIMKEHUN U AOMYIEHUH, TNO0 JOMYIIEHBI
HE3HAUUTENIbHbIE HEJOUETHI IPH MPOrPaMMHUPOBAHNY PEIICHUS pAaCUETHOIO 33JaHNUs; Ha 3alUTe
pacyeTHOTO 3a/IaHUs OOYJAIOLIHIICS MOYKET TPAaMOTHO OOBSCHUTH METOANKY PEIICHUS TIOA00HBIX
3aJ]a4 ¥ KOHKPETHBIM X0 peleH s pacyYeTHOTO 3a/IaHHsI B YACTHOCTH

Oyenka: 3 (KyIOBICTBOPUTEIHHOY)
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 60
Onucanue xapakmepucmukuy 6blNOJHEHUsl 3HAHUSL: PACUSTHOE 3a/IaHIE CUUTACTCS BHITOJTHEHHBIM
Ha OIICHKY «Y JIOBJICTBOPUTEIILHOY, €CJIA BCE HCKOMBIC TTApaMETPhI OMPEICIICHBI, IPUYEM
CYIIIECTBEHHAs YaCTh PACYETHOTO 3aJaHMsI BBIMOIHEHA BEPHO U JUUTSI HEKOTOPHIX UCKOMBIX BEITHYHH
MOJTyYCHBI BEPHbBIC YHUCIICHHBIC 3HAUCHUS; HA 3allIUTE PACUCTHOTO 3aaHUs 00YJAIOIIUIICS MOKET
IPaMOTHO OOBSICHHUTH XOJI PEIICHHUs PACUETHOTO 3aaHUs

Oyenka: 2 («HEyJOBIETBOPUTEIHHOY)
Onucanue xapakmepucmukuy 6bINOJIHEHUs 3HAHUA: PACUETHOE 3aJaHNE CUUTAETCS BHIIIOJHEHHBIM
Ha oleHKY «HeynoBneTBOpuTENbHOY, €CIIN CYLIECTBEHHAS YaCTh PAaCYETHOIO 3aJaHUs BBIIIOJIHEHA C
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rpyObIMHU omMOKaMu TMO0 Ha 3alKuTe 00YJAIONIUICS HE MOXKET OOBSICHUTD X0 PEIICHUS
pacdyeTHOro 3aaHus
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEKYTOUYHOM ATTECTAIIUA
5 cemecTp
@opMa NPOMEKYTOUYHOM aTTecTalumM: JK3aMeH

IIpumep Onsiera

YT1BEpx)aaro
OI'bOY «HamnumoHansHbIN Hccaea0BaTeNbCKUN yHUBEpcUTET «MOW»
Kadenpa Teoperruecknx ocHoB TermorexHuku uM. M.I1. Bykamosuda
Hampasnenune 13.03.01 — TemnosHepreTrka U TEINIOTEXHIKA
Jucuunnnnaa «Boaonoaroroskay
SK3AMEHAIIMOHHbIN BUJIET Ne 1 3aB. kap. TOT
« » auBaps 2021 r.

1. TexHonornveckue noka3areny KauecTBa BOJIBL.
2. TexHoJ0rus U3BECTKOBAHUS BOJEI.

O6beMm Oaka-meparka V=1,5 m3. B 6ake-mepauke pactBopstoT NaCl. TpeGyemast maccoBas
koHneHTparusa C=22,5 r/mm3. [InoTHOCTE BogHOTO pacTBopa paBHa 1103 xr/m3. Paccunrars 3HaYeHHS
oObemMa Bozbl (M3) 1 TpeOdyeMoil Macchl peareHTa (Kr) AJis CO3AaHus B Oake-MEpHUKE pacTBopa
3aJlaHHOT0 00BbeMa U KOHIIEHTPALIUU.

IIpoueaypa nposenenus

[TpoBomuTCs B ycTHOW (popMe 1Mo OmiieTaM B BUE IMOATOTOBKU U U3JIOKEHHUS Pa3BEPHYTOTO OTBETA
Ha Bonpockl Ouiera. Bpems Ha moaroToBKy - 45 MUHYT.

L. Ilepeuens Komnemenyuit/uHOUKAMOpPoO8 u KOHMPOAbHBIX 60NPOCOE NPOBEPKU PE3YIbHIAN 06
0CGOCHUA OUCUUNIUHDI

1. Komnerenuus/Muaukarop: M/1-3nk-3 3HaeT yCTPOUCTBO M NPUHIUI pabOTEI 000pyI0BaHUS
BOJIONOJIFOTOBKU U BOJIOOYUCTKHU Ha 0OBEKTAX IHEPTETUKU

Bonpocsl, 3aganus
1.I[TapameTpsl, BAUSIOLIME Ha KAYECTBO OYUCTKH BOJbI METOJIOM KOAryJIsSIUH.
2.ITapameTpsl, BIUAIOIME HA KAYECTBO OYUCTKH BOJBI METOJIOM U3BECTKOBAHUS.
3. TexHonorus yaajaeHus: U3 BOJIbl paCTBOPEHHBIX Ta30B B JileKapOOHU3aTOpeE.
4.TexHOJIOTUSI OYMCTKU BOJIBI B (PMIIBTPAX CMEIIAHHOTO JIEMCTBUU C BHIHOCHOM pereHeparuei.
5.TexHOoJIOrusl OYMCTKH BOJBI METOIOM Na-KaTHOHUPOBAHUS.
6.MexaHu3M 3azepKaHus MpuMecei GUIbTPYIOLUIUM CI0EM B HACBIITHOM OCBETJIUTEIIEHOM
¢unbTpe.
7. IlpyHIMnuanpHas cXxeMa yCTaHOBKHU IO OYMCTKE BOABI METOJAMU KOATyJISILIUU U
M3BECTKOBAHMUS.
8.ITpuHuMIINanbHAs cXeMa OCBETIMTES.
9.Crtoco0bI MOBBIIIEHUST S)KOHOMHYECKOH 2(PPEKTUBHOCTH TP IKCILTyaTaIlHNA CXEM OYHCTKU
BOJIbI METOZIOM HOHHOT'O OOMEHa.
10.Bb100p KoarysstHTa Mpu COBMECTHBIX MpPOIEccax KOarylisluy U U3BECTKOBAaHUS BOJBI.
11.YpaBHEHN XMMUUECKUX PEAKLINN, IPOTEKAIOIIUX TPU U3BECTKOBAHUH BOBI.
12.MI3meHenune nokas3aresel KauecTBa BOJIbI IPU KOATYJIALMH.
13.CtpoeHune ABOWHOTIO 3JEKTPUUECKOTO CJIOSI KOJIJIOUIHOW YaCTHILIBI.
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14.YpaBHEHNSI XUMHUECKUX PEAKLINN, IPOTEKAIOLINX IIPU OYUCTKE BOABI METOJOM
KOaryJsiuH.

15.Metoauka BIOOpa ONTUMANIBHBIX 3HaYCHHUI pH U 103bI KOArysiHTa IPH OYUCTKE BOJBI
METO/I0M KOaryJsLuy.

16.IIpuHuKnManbHas cXxema OYMCTKH BOJbI METOIOM rocienoBarensHoro H-Na-
KaTUOHUPOBAHMSL.

17.Paccuntath npousBoauTesibHOCTh BITY miia nognutku ocHoBHOro 1mukia TOL u
terutocety. KonuuecTBo 3HeproOi10KoB 4 1IT., HapONPOU3BOJUTEIBHOCTh KOTJIA OJHOIO OJI0Ka
paBHa 1490 1/4. TeroBast MOIIHOCTH OTOOPOB OJHOTO OJ10Ka cocTasisieT 350 ['kan/4.
[Tponyska xotna - 1%. Bce kotisl - 6apabannbie. OCHOBHOE TOILTUBO — a3, pe3epBHOE —
Mma3yT. Pacxon mazyra Ha oguH sHeprooysok Bmasyr=80 1/4.

18.B 6ake-mepHHKe HAMKUTO BOAbI V = 20 M3, T/1e pacTBOPSIIOT CEPHYIO KUCTOTY. Tpedyemas
nporeHTHas KoHueHTpamus w=1,5 %. [lnotHocts BogHoTro pactBopa coctasisieT 1130 kr/m3.
Paccuutath 3HaueHus TpeOyeMoil Macchl peareHTa (Kr) Ui co3/laHus B 0aKe-MepHHUKe
pacTBOpa 3aJaHHOM KOHLIEHTPALUK U [IOJIy4E€HHBIH 00beM pacTtBopa (M3).

MaTepI/IaJ'[bI AJIS MIPOBEPKU OCTATOYHBIX 3HAHHUI

1.Yto Takoe maccoBast nojs?

OTBeTHI:
1) oTHOIIEHHE MacChl PACTBOPEHHOT'O BEIIECTBA K Macce PacTBOPA 2) OTHOLICHHE MACCHI
PacTBOPEHHOTO BELIECTBA K Macce pacTBOPUTENIS 3) OTHOLIEHHE MACChl PACTBOPUTENIS K Macce
pacTtBopa 4) OTHOILIIEHUE MACChl PACTBOPUTEISI K Macce PaCTBOPEHHOT'O BEIIeCTBa

Bepnsiit otBeT: 1
2.B kakux eIMHUIAX U3MEPSETCs MOJISIpHAs KOHIEeHTpauus SkBuBasieHToB? (I[IpaBuiibHbIE
BapHaHTHI

OTtBeTsI:
) MMouTb/KT 2) Mr/am3 3) mr-3kB/mm3 4) /100 T 5) % 6) mr/n 7) MMoits 9KB/1 8) H 9) MMOJIB/JT
10) mmons/am3 11) kr/kr

Bepwnsriit otBeT: 3,7,8
3.Y1o Takoe MOJISIPHOCTH?

OTBeTHI:
1) KonMuecTBO MOJIel PACTBOPEHHOTO BEIIECTBA B €UHUIIE 00beMa pacTBopa 2) Macca
pacTBOPEHHOTO BEIIECTBA B €MHUIIE 00beMa pacTBOpa 3) KOJIMUECTBO MOJIEH pacTBOPEHHOTO
BEIIECTBA B €IMHUIIE MAacChl pacTBopa 4) Macca paCTBOPEHHOTO BEIIIECTBA B €IMHUIIE MACChI
pacTBopa 5) KOJIM4eCTBO MOJIEH pacTBOPUTEINS B €AMHUIIE MacChl pacTBoOpa 6) macca
pacTBOPUTENS B €AMHUIIE MACChI PACTBOPA 7) KOJTUYECTBO MOJIEH pacCTBOPEHHOTO BEIIECTBA HA
eIMHUILY 00beMa pacTBOPUTENS 8) KOJTUYECTBO MOJIEH PACTBOPEHHOTO BEIIECTBA HA €TUHUILY
MacChl PACTBOPHUTENS

Bepnsiit otBeT: 1
4.B npucyTCTBUH KaKOTO MHIUKATOpPa IPOBOAST TUTPOBAHUE MPOOKI, €CIIH B BOJIE HMEETCS
rupaTHasi ujiu KapOoHaTHAsI LIEJIOYHOCTh?

OTBeThI:
1) ¢penondranenn 2) metunopanx 3) GheHOIOBbIN KpacHbI 4) cMeNIaHHbBIN

Bepuniii otBeT: 1
5.JlaiiTe onpenenieHue 5KECTKOCTH BOBI

OTBeThI:
1) conmepxanne KAaTHOHOB KAJIBITUS M MarHUsl, BRIPQXKEHHOE B MHJUTHTPAMM-IKBUBAIICHTAX B
KyOMUYeCcKOM JIelIuMeTpe 2) coiepKaHne KaTHOHOB, HAXOSIINXCS B BOJIC, BRIPAXKEHHOE B
MUJUTHTPaMM-IKBUBAJICHTaX B KyOMUECKOM JeIuMeTpe 3) coepKaHre B BOJIE BEIIECTB,
BCTYMAOIINX B PEAKIIUIO C CUIIBHBIMU KUCIOTaMU 4) coJiep)KaHUE B BOJIE BEIIECTB,
BCTYIAMOIINX B PEAKIIHIO C CUIIBHBIMH OCHOBAaHUSIMHU

18



Bepusiii otBerT: 1
6.Kak usmensercs konnentpanus CO2 B Bo/i€ PH KOATYJISALINU?

OTBeTHI:
1) yBenmumuBaeTcs 2) HE3HAYMTEIIBHO YBEIIMUMUBACTCS 3) OCTACTCSI HEM3MEHHOM 4)
HE3HAUYUTEJIbHO YMEHbIIAETCS 5) YMEHbBIIACTCS

Bepnsiit otBeT: 1
7.Kakoii punbTpyromuii MaTeprai UCIOIb3YeTCS Ha OCBETIIUTEIBHBIX (PHIIBTPAX YCTAHOBKU
MPEBAPUTEIIBHON OUUCTKH BOJIbI?

OTBeThI:
1) npoGieHsIi aHTPAUT 2) KATHOHUT 3) aHHOHUT

Bepuriii otBerT: 1
8.Kakune Marepuanbsl Ha3bIBAKOTCS KATHOHUTAMU?

OTBeThI:
1) crtocoOHBIE K HOHHOMY OOMEHY IMOJI0KUTEILHO-3aPSKEHHBIX HOHOB 2) CITOCOOHBIE K
HOHHOMY OOMEHY OTPHIIATEeIbHO-3aPSKEHHBIX HOHOB

Bepnsiit otBeT: 1
9.[ns yero B cxeme obecconuBanus ycranosiieH OCJI?

OTtBeTsI:
1) ynanenue Na 2) ynanenne CO2 3) ynaBivBaHHE IPOCKOYMBIIMX KATHOHOB U aHMOHOB 4)
r1y0oKoe 00eCKpeMHUBAHKE

Bepnsiii otBert: 3,4
10.Oneparnus B3phIXJICHUS TPOBOJAUTCS, YTOOBI:

OTBeTHI:
1) nepeMeniaTh coif MOHUTA 2) yIAJIUTh U3 CIIOSI HOHUTA HAKOIMUBIIUECS 32 BpeMsl pabOThI
BBICOKOJICTICPCHBIC 3arpsI3HEHUS, pa3pyIIUBIINECS 3€pHA HOHUTA U UX ()ParMeHTHI,
MPEeIOTBPATUTh KaHAT000pa3oBaHHE B CJI0€, OCYIIECTBUTH TUAPOKIacCU(DUKAIINIO 3arpy3Ku 3)
MMOCMOTPETh, UMEIOTCS JIX B (PUIIBTPE 3arpsSI3HCHHUSI

BepHsliii otBeT: 2
11.Kakue mokazaTenn KOHTPOJIMPYIOTCS MPU padoTe nexkapOoHn3aTopa 00eccomrBaroen
YCTaHOBKH

OTBeTHI:
1) menoyHOCTh 2) HKECTKOCTh 3) CBOOOHAS YIIIeKHCIoTa 4) KUCIOTHOCTD 5) CTa0OMIBHOCTH 6)
pH 7) npo3pauynocTs §) yaenbHast 3JIEKTPOIPOBOJTHOCTD 9) XITOPHUIBI

Bepwusliii otBeT: 3
12.B kakuX eJUHMIIAX BBIPAXKAETCS CEJIEKTUBHOCTh MeMOpaH?

OTBeTsI:
1) adc % 2) % 3) mMxr/nm3

BepHsliii otBeT: 2
13.Vkaxure xapakKTepUCTUKU HOHHOTO OOMEHa

OTBeThI:
1) sKBUBaJIEHTHOCTH 2) 00PaTUMOCTH 3) CENEKTUBHOCTH 4) OJTHOHAIIPABICHHOCTb

Bepusiii otBert: 1,2,3
14.Kakoi#t peareHT UCIoJIb3yIOT B KA4€CTBE KOATYJISIHTA P N3BECTKOBAHUM BOJIBI B
ocsetauTene?

OTtBeTHI:
1) cepHOKHUCIOE KeNe30 2) CepHOKUCIBIN alTFOMUHUMA

Bepnsiit otBet: 1
15.KakumMu coeTuHEHUSIMH B OCHOBHOM 00YCIIaBIIMBAETCS IIEJI0YHOCTh BOIBI
XHUMBOJOOYUCTKHU?

OTBeTsI:
1) 6uxapOonats! 2) kapOoHaTsl 3) Tuapathl 4) okcanaTsl 5) hocdaTs

Bepusiii otBert: 1,2,3
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II. Onucanue wKanvl oueHUBAHUA

Oyenka: 5 («OTITUIHOY)
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax. 90
Onucanue xapakmepucmuku evtnonanenus 3nanus. Ouenka «OTIIMYHO» BoicTaBiIsS€TCS CTYICHTY,
KOTOPBIiA MOKA3aJl MPU OTBETE Ha BOIIPOCHI OMJIETa U HA JIOTIOJHUTEIBLHBIC BOIIPOCHL, YTO BIIAJICET
MaTepUaIoM W3YYeHHON AUCUHUIUIMHBI, CBOOOIHO MPUMEHSIET CBOM 3HAHUS JJIsi 00BSICHEHUS
Pa3IMYHBIX SIBJICHUN U PEIICHUS 3a/1a4.

Oyenka: 4 («xX0OpoII0»)
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapakmepucmuru svinoanenus 3uanus. Ouenka «XOPOILIO» BeicTaBiIsS€TCS CTYAEHTY,
B OCHOBHOM TIPaBUJILHO OTBETHBIIIEMY HA BOIPOCKHI SK3aMEHAIIMOHHOTO OUJIeTa U Ha
JOTIOTHUTEJIbHBIE BOMPOCHI, HO AOMYCTUBILIEMY IIPU 3TOM HENPUHIIUIHAIBHbIE OIIUOKH.

Oyenka: 3 («yIOBICTBOPUTEILHOY)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 50
Onucanue xapaxmepucmuxu gvtnoanerus 3nanus: Ouenka «Y JOBJIETBOPUTEJIBHO»
BBICTABIIACTCS CTYJEHTY, KOTOPBIM B OTBETAaX Ha BOIIPOCHI OMiIeTa JOMYCTUI CYIIIECTBEHHBIE U JTaXKe
rpyObIe OIMOKH, HO 3aTEM HCIIPABUII UX CaM, JTHOO HAMETHUJI MPABUIIBHBIN MTYTh €r0 BBITOJTHCHHUS,
100 MO YKa3aHUIO MpernoaBaTelis Peui IpYTYIo 3a/1a4y U3 TOTO K€ pa3jiena IUCIUTUIHHEL.

Oyenxa: 2 («HEYIOBIETBOPUTEIBHO»)
Onucanue xapakmepucmuku 6blnonneHus 3uanus: PaboTa He BHIIIOJIHEHA WM BBIIOJHEHA
IPEUMYIIECTBEHHO HETPaBHILHO

1I1. IIpasuna évicmaenenusn umo2060i OUeHKU no Kypcy

Ouenka ompenensieTcss B cOOTBETCTBUU ¢ [lonoxkeHneM o OaIbHO-PEUTHHTOBOM CHUCTEME IS
crynentoB HUY «MOW» Ha ocHOBaHMU CEMECTPOBOM M 3K3aMEHALIMOHHOM COCTABIISIFOLIUX.
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