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OHNEHOYHBIE MATEPHAJIBI PA3PABOTAUJI:

MoanucaHo 3NeKTPOHHON nognuckio $TEOY BO «HUY «M3IU»

Ceefenua o Bragensue L3N M3aKn

Bnageney Opnos K.A.
IIpenonasarenn Vaermvbmiarop R24178de8-0rlovKA-0ab64072 K.A. Opnos
(1OIKHOCTB) (moxnuce) (pacuudpoBka
TTO/ITUCH)
COI'TIACOBAHO:
MognucaHo anekTpoHHoi nognuckio ®r60Y BO «HUY «M3aU»
PyKOBOI[HTeHB o CeegeHua o snagensue L3N M3K IO B
00pa3oBaTeNIbHOI T aurnx OB -D-
HpOFpaMMBI WaeHTuduraTop R6ca75b8e-ShatskikhYV-f045f12 H_IaHKI/IX
(IOJDKHOCTD, YUeHas CTEHCHb, YICHOE (mozucs) (pacuudpoBka
3BaHHE) TIO/ITUCH)
MognucaHo anekTpoHHoi nognuckio ®r60Y BO «HUY «M3aU»
w CeepeHuna o snagensue U3MN M3K
3aBeHyIOH-IHH . Bnageney OpnoB K.A.
BBITYCKaOIIEH Kadeapsl Viermvbrratop R241780e8-OrlovKA-0ab64072 K.A. Opinos
(IOJDKHOCTD, YUeHas CTENeHb, YICHOe (mozrucs) (pacmudpoBka
3BaHHE) TIO/ITUCH)



OBILIASA YACTD

OneHouHblE MaTepHallbl 10 AUCLUUIUIMHE TMpPEAHA3HAYEHbl MJI OLEHKU: JOCTHKEHUS
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 OOBEKTaX dSHEPTETHKU
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. Koarynsuus; Koarynsuus u uzsectkoBanue; Ocsetiinrenbiblie GpuibTpsl (TectupoBanue)
2. Konuentpauuu; McnonszoBanue ol Ha TOC (TectupoBanue)
3. OcHoBbl HOHHOTO 00MeHa; O0opyIOBaHNE HOHHOTO 0OMeHa; TexXHOIOTHH HOHHOTO
obmena (TectupoBaHue)
4. Ilpumecu u nokasareiau 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
Beca KOHTpOIBHBIX MepOnpUsITHiL, Y0
HNunekc KM- | KM- | KM- | KM- | KM-
Paznen nucuuImimHb! KM- 1 5 3 4 5

Cpox KM: 4 6 10 13 15

Beenenne. Mcnonp3zoBanue Boasl Ha TOC. Turmsl
NPUPOIHBIX BOJ. TexHonornueckue nokasarein KauecTsa

BOJIEI
Beenenune. Ucnoab3zosanuue Boasl Ha TOC + +
TexHonornueckue mokasaTelid KauecTBa BOIbI + +
Turbl 1 XapakKTEPUCTUKHU HPUPOIHBIX BOL + +

Hp CABApUTCIIbHAsA OYUCTKAa BOJbI

[IpenBapurenbHas OYMCTKA BOBI + +




O0ecconmmBanue

O6paboTka BOJIbI METOJIOM HOHHOTO OOMEHa + +

M6M6paHHI>Ie METOAbI OYHUCTKHU BOJbI + +

VY nanenue u3 BOAbI PpAaCTBOPUMBIX Ta30B

VY nanenuie u3 BOAbI PpAaCTBOPUMBIX Ta30B +
Bec KM: | 20 20 20 20 20

$O0611as yacte/[11s MPOMEXKYTOUHOM arTecTanuud




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: Konnenrpanuu; Mcnons3oBanue Boasl Ha TOC (TectupoBanue)
u MPUHLIUIT paboThl | OCHOBHBIE TTOKA3ATEIH, [Ipumecu u mokazarenu kauecTBa npupoaHbIx BoJ (TectupoBanue)
o0opynoBaHus xapakrepusyromme kadectBo | Koarymsimus; Koarynsus u n3BectkoBanue; OCBETIIMTEIbHBIC (QUITBTPBI
BOJIONIO/ITOTOBKH U | BOJBI U UX U3MEHEHUE 110 (TectupoBanue)

BOJIOOYUCTKA HAa OOBEKTax
SHEPIreTHKHU

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

OcHoBbI HOHHOTO 00MeHa; O6opynoBaHre HOHHOTO 0OMeHa; TexHomoruu
noHnHoro oomena (TectupoBaHue)

MemOpaHHBIE METOJIbI OYMCTKH BOJIBI;, Y TAJICHUE U3 BOJIBI PACTBOPEHHBIX
ra3os; PI'P "PacueTr cxeMbl MOAroTOBKH 100aBouyHOM BoAsl i1t TOC",
3amuTta JlabopaTopHbix padot (TectupoBanue)




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 BeimmonHenus tecta - 20 munyT. Ilpn ouenke
UCMOJb3YyeTCsl cUcTeMa IITpadHbIX OAlIoB - 32 KXyl OIIMOKY HAuyuciseTcs OJUH LTpadHON
O6amr. 3a ommMOKYy NPUHUMAETCS WM BHIOOp HENPaBHJIBHOIO BapuaHTa OTBETAa, WJIM HE BBIOOD
IPaBUIBHOTO BapuaHTa OTBETA, WJIM BBOJ HENPAaBUWIbHON pacuyeTHOW BEIMYMHBI. 3a OTKa3 OT
OTIENFHOTO 3aJaHus B Tecrte Hauucisercs 4 mrpadueix Oamma. OneHka 3a KOHTPOJIBHOE
MEpOIPHUATHE BBICTABISIETCS KaK cpe/iHee apupMeTHYecKoe 1o JBYM IIPOBEACHHBIM TecTaM: Tect 1
"Konuentpauuun" , Tect 2 "Hcnons3oBanue Boabl Ha TOC"

Kpartkoe cogep:xxanue 3aganus:
IIpoBepka 3HaHUM, ONIPEACICHUI, YMEHUS TPOBEACHUS IIEPECUETA U3 OJJHOM KOHIIEHTPALUH B
JIPYTYIO, IPUTOTOBJICHHE PACTBOPA peareHTa 3aJaHHON KOHIICHTPAIUH, O0I1e OCHOBBI
BBIPAKECHMS KOHUeHTpauuil. [IpoBepka 3HaHUH, ONIPEACIICHN, YMEHUS [IPOBEACHUS pacueTa
npousBoauTenbHOCTH BITY myist 'POC nist pa3sHoro Buia TOIJIMBA, pacyeTa
npouzBoautensHocTH BITY mmst TOLL. PacueTr koHUeHTpamu cBOOOIHON YTIIIEKUCIOTH U
COJIECOACPIKAHUS

KoHTpoJibHbIE BONIpOChI/3aJaHUA:

3HaTh: OCHOBHBIE TIOKa3aTellu, 1.IlepecueT KOHIIEHTpAIMil TpUMECEH B BOJIE: B
XapaKTePU3YIOIIHE KA4eCTBO BOIBI 3aBUCHMOCTH OT IIPOIICHTHON KOHIICHTparwu. VicxoqHbie
U UX H3MEHEHHE II0 CTYNEHSIM JTaHHBIE: PACTBOPEHHOE BEIIECTBO, MJIOTHOCTH BOJJHOTO
00paboTku  TIpHU MOJATOTOBKE pacTBopa, Kr/m3, IporieHTHasi KOHIIeHTpaIwusi, %o.
00aBOYHO BOJIBI Paccuntarh 1 BBeCTH 3HaYeHUSI KOHIIEHTPALIUU TPUMECH

B JIPYTUX €IUHUIIAX: I/aM3, MOJIB/IM3, H.

2.06beMm Oaka-mepHuka V, M3. B 6ake-mepHuke
pacTBOPSIOT BellecTBO. Tpedyemast mpolieHTHAs
KoHLeHTpauus w, %. [lIoTHOCTh BOJTHOTO pacTBOpa,
Kr/M3.

Paccunrates u BBecTH 3HaUeHUS 00beMa BOJIbI (M3) U
TpebyeMoi Macchl peareHTa (Kr) JjIsl CO3AaHus B OaKe-
MEpHHKE pacTBOpa 33JaHHOTO 00beMa M KOHIICHTPAIIHH.
3.B emKkocTh HaiMTa Bojga o0bemMoM V, Mil. B eMkocTH
pacTBoOpstOT BellecTBo. TpedyeMas MonspHas
konmnentpanus C, mmoib/mi. [110THOCTE BOHOTO
pacTBopa, Kr/am3.

Paccunrath 1 BBecTH 3HaUeHUs TpeOyeMOi Macchl
peareHTa (Mr) 7S CO3/IaHUs B EMKOCTH pacTBOpa
3a/ITaHHON KOHIICHTPAIIUU U TTOJTYYSeHHBIH 00heM
pacTtBopa (Mi).

4.Yt0 Takoe HOPMaJILHOCTh pacTBopa?

5.Yrto Takoe MaccoBas q0Jis?

6.B kakux Bogax 0OBIYHO BBIIIE JKECTKOCTD:




TMOBEPXHOCTHBIX MJIM TTOA3EMHBIX?

7.I1o kKaKuM XapakTEPUCTHUKAM Pa3INyalOTCs MPUPOTHBIE
BOJEI?

8.Kakue BeliecTBa OTHOCSTCSL K OPraHUYECKUM
MIPUMECSIM MTPUPOTHBIX BOJ?

Onucanue MIKAJbI OICHUBAHUSA:

Ouenka: 5
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapakmepucmuku 8btnoanenus 3Hanus; OueHkKa "oTIMYHO" BBICTABIISETCA €CIIU
KOJINYECTBO HaOpaHHBIX OAJUIOB MPH BBHIIOJHEHUH TeCTa cocTaBisieT He MeHee 90% ot
MaKCHUMAaJIbHOTIO.

Ouyenka: 4
Huoichuii nopoe evinonnenus 3a0anus 6 npoyenmax. 15
OnucaHnue xapaxmepucmuxu evlnonenus 3Hanus: OLeHKa "X0opoiIo" BICTaBISETCS €CIn
KOJIMYECTBO HAOpAaHHBIX OAIIJIOB MPH BBINOJIHEHUHU TECTa COCTABIsET HE MeHee 75% ot
MaKCHMaJIbHOTO.

Oyenka: 3
Huoicnuti nopoe evinonnenus sadanus 6 npoyenmax.: 60
Onucanue xapaxmepucmuxu evlnoinenus 3Hanus: OueHKa "yJ0oBIeTBOPUTEIBHO" BBICTABIISAETCS
€CJIM KOJIMYECTBO HAaOpaHHBIX OAJJIOB IIPH BBIMOJIHEHUH TeCTa cocTapiisieT He MeHee 60% ot
MaKCUMaJIbHOTO.

KM-2. IIpuMecu 1 nmoKa3aTejy Ka4yecTBa MPUPOIHBIX BOJ

®opmbl peaausanuu: KomnerorepHoe 3a1anue

Tun koHTpobHOro Meponpusitusi: TectupoBanue

Bec koHTpOIbHOrO Meponpusitusi B BPC: 20

IIpouenypa npoBeneHHsi KOHTPOJIBbHOr0 MeponpuATHA: TecTHpoBaHME BBINOJIHAETCS Ha
KOMITbIOTEpE ¢ UCHojib30BaHueM mnporpamMmHoro odecneuenust "TBT Shell" u monyns "IIposepka
3HaHui 1o Kypcy "Bonomoaroroska'. Bpems Beimmonnenus tecta - 20 munHyT. Ilpu onenke
UCTOJIb3YyeTCsl cUcTeMa ITpadHbIX OalIoB - 32 KAyl OIIMOKY HAauyuciseTcs OJuH MTpadHON
Oamn. 3a ommMOKy NMPUHUMAETCS WU BBIOOP HENMPABUIBLHOTO BapUaHTa OTBETA, WJIM HE BBIOOP
IIPAaBWJIBHOTO BapHaHTa OTBETa, WJIM BBOJ HENPAaBWIBHOM pacyeTHON BEIMYMHBL. 3a OTKa3 OT
OTJIENILHOTO 33/IaHMsI B TECTE Hauuchsercs 4 mrpadHbix Oasa.

Kpartkoe cogep:xxanue 3aganus:
[TIpoBepka 3HaHUM, ONIPEACICHUIN, YMEHHUS pacueTa KOJIMYECTBA MPUMECEN U KaYECTBA

MMPUPOAHBIX BO

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh: OCHOBHBIE IIOKAa3aTelu, 1.Kakoii MeToa UCIONIb3YeTCs JUIsl ONIPEACIICHUS
XapaKTEePU3YIOIIUE Ka4eCTBO BOJIBI MIEJIOYHOCTH BOJIBI?
U UX HU3MEHEHUE IO CTYIEHIM 2.I1o pacxo/ly Kakoro pacTBopa OIpeAesieTCst
0o0paboTKM  TpU  TOJATOTOBKE LIeJIOYHOCTh aHAJIU3UPYEMOM BOJIBI IIPH €€
100aBOYHOM BOJIbI HeWTpanuzauuu’?
1) kucnora

2) 1enoyb

3) unANKaTOp

3.Kakoii pacxoJ KHUCIOTbl OTBEYAET CYMMApPHOMY

COJICPKAHUIO METOYHBIX COCTMHEHUHN?




1) oT Hayana TUTPOBAHUS IEIOYHOCTH U 10 U3MEHEHUS
OKpacKy METUJIOpaHKa (CMEIIaHHOTO UHANKATOPA)
3) oT Hayasa TUTPOBAHUS LIEIOYHOCTHU U JI0 U3MEHEHHS
OKpacku GeHondTarienHa
4) Ha TUTpOBaHUE TUAPOIIUTUYECKH IIETOYHBIX COJEH J10
M3MEHEHHUs OKPACKU MHJMKATOpa
4.KakuMu ypaBHEHUSIMU MOXKET ObITh BHIPAKEHO
TUTPOBAHUE IICJIIOYHBIX COCIMHEHUI HATPUS 110
CMEIIaHHOMY UHANKATOPY WJIM METUJIOPAHKY MOCIIe
TUTPOBaHUs N0 PeHonPranenny?

1) 2NaHCO3 + H2S04 — Na2S04 + 2H2CO3

2) H2CO3 — H20 + CO2
3) 2NaOH + H2S04 — Na2S04 + 2H20
4) 2Na2CO3 + H2SO4 — Na2S04 + 2NaHCO3
5.YkaxuTe UHIUKATOPbI, UCIOJIb3YEMbIE MTPU
OIpe/IeNICHUN 111€JI0YHOCTH BOJIBI.

1) MeTumnoBsIi opanxeBbiil. DeHoapTaICHH.
CwmenanHbId UHIUKATOP
2) KucnotHblit XpoM TEMHOCUHUN. MeTHUI0BbIN
OpaH>KEBbIN

Onucanne MKAJbI OIIEHUBAHUS

Ouyenka: 5

Huorcnuii nopoe evinonnenus 3aoanus 6 npoyenmax: 90
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISIETCS €CIIH
KOJIMYECTBO HAOpaHHBIX 0AJIOB ITPH BBIMIOJHEHUU TeCTa cocTaBisieT He MeHee 90% oT

MaKCHUMAJIBHOTO.

Oyenka: 4

Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 15
Onucanue xapaxmepucmuxu evinonneHus sanus: OueHkKa "Xopouo" BICTaBISIETCS €CIH
KOJIMYECTBO HAOpAaHHBIX OAJIJIOB MPH BBIIOJIHEHUHU TECTA COCTaBIsAeT HE MeHee 75% ot

MAaKCHUMAJIBbHOTO.

Oyenka: 3

Huodienuii nopoe sévinonnenus 3adanus 6 npoyermax: 60
Onucanue xapakxmepucmuxu evinoaneHus snanus: OueHka "y10BIeTBOPUTENIBHO" BHICTABIISAETCS
€CJIM KOJIMYECTBO HaOpaHHBIX OAJUIOB MPH BHITOJIHEHUH TECTa cocTaBiseT He MeHee 60% oT

MAaKCHUMAJIBHOTO.

KM-3. Koaryasinusi; Koaryisiuus u n3Bectkopanue; OcBeTuTe1bHbIe QUIBTPBI

®opmbl peanusanuu: KomnerorepHoe 3a1aHue

Tun koHTpoILHOrO Meponpusitus: TectupoBanue

Bec konTposbHoro meponpusitusi B BPC: 20

IIpouenypa mnpoBeneHHsi KOHTPOJBbHOr0 MeponpusaTHA: TecTHpoBaHHME BBINOJIHSIETCA Ha
KOMIIBIOTEpE C Hcrosb3oBaHueM nporpammuoro oodecreuenust "TBT Shell" u moxgyns "Ilposepka
3HaHMW 1o Kypcy "Bonomoaroroska'. Bpems BemmonHenus tecta - 20 munHyT. Ilpnm onenke
HCIIOJNIb3YETCSl cucTeMa IITpagHBIX OalIoB - 32 KaXAYI0 OLIMOKY HayMCIAETCs OJUH IITpadHON
6am1. 3a omuMOKYy NPUHUMAETCS WM BHIOOp HENPaBHIBLHOIO BapuaHTa OTBETAa, WM HE BBIOOD
MPAaBWJIBHOTO BapHaHTa OTBETa, WJIM BBOJ HENPaBWJIBHOM pacyeTHON BEIMYMHBI. 3a OTKa3 OT
OTJENBHOTO 3aJaHusd B Tecre Hauuchsercs 4 mTpapHbeix Oamna. OneHka 3a KOHTPOJBHOE
MEpPONPUITHE BBICTABISIETCS Kak cpefHee apu(MeTHYecKoe 1o TpeM MpoBeAeHHbIM TecTaM: Tect 4
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"Koarynsmus" , Tect 5 "Koarynsanus u u3BectkoBanue", Tect 6 "Ocserutenbubie Gpunbtpst”. [pu
BBICTABJICHUU OLEHKM 32 KOHTPOJIbHOE MEPOIPHUSATHS YUUThIBaeTCsl (AKT BBINOJHEHUS
naboparopubix pabor Nel u Ne2. JlaGopatopHash pa0oTa BBITIONHSETCS Ha KOMIIBIOTEPE C
HCIONIb30BaHueM nporpamMmmuoro ooecnevenus "TBT Labs". CTyneHT 10JbKeH MpeocTaBUTh OTYET
0 TpoBesieHUs Ja00opaTOpHOIl paboThI ¢ 00A3aTENbHBIM YKa3aHUEM LIEJH, 33/1a4, TEXHOJIOTHYECKON
CXEeMbl HCMOJb30BAaHHOIO O00OPYAOBaHHUS C TMOSICHEHHEM, OCHOBHOE coOJepkKaHHe paboThl,
BKJIIOUAIOLIEE pacyeThl, WHAMBHUIYAJbHOE 3a/JaHHE, €CIIM IPEAyCMOTPEHO IPENnojaBaTeeM.
3amuTa 1a60paTOpHON PabOTHI MPOBOJUTCS B YCTHOM (popMeE MO MOJATOTOBICHHOMY OTYETY.

Kpatkoe conep:xanue 3aganus:
1. PacyeT mpo1ieccoB Mpu OYUCTKE BOJbI OT KOJUIOUIHBIX NpuMecei 2. OU3NKO-XUMHUYECKUE
OCHOBBI KOATyJISIIUT

KoHTposibHbIe BONPOCHI/3aJaHUA:

3HaTh: OCHOBHbIE busuko- 1.Vkaxxure OCHOBHbIE Ha3HAUEHUsI ITpoLecca
XUMHUYECKHE IPOLIECCHI KoaryJsiuuu?

HOJArOTOBKM J00aBOYHOM BOJBI Ha 1) ynanenue KOJJIOUAHBIX IpUMeEcen

TOC, TexHonoruu W BUIbBI 2) CHUKEHHME KOHLEHTPALUK HOHHBIX [TPUMeECEn
o0OpyJOBaHus, IpPUMEHSAEMbIE B 3) obe33apaxkuBaHKEe BOJIbI

BOJIOIIOJIFOTOBKE B YHEPIETUKE 4) yBenuuyeHUe NpO3pavyHOCTH BObI

5) cHIKeHue KoHIeHTpauu Na+
6) cHwkeHue KoHmeHTpanuu Cl—
7) CHIKEHHE KOHIIEHTPAIH IPy00IMCTIEPCHBIX
npumecein
2.KoHueHTpauus Kakux NpUMeceil CHUXKAETCs B
OCBETJIUTEJIE TIPU KOATYJISIMU?

1) rpyOoauCIepCHBIX

2) OpraHMYeCcKHuX
3) couteit 001IeH KECTKOCTH
4) xpeMHecoIepKaIuX

5) ruapokapOOHATOB
6) cynbdaros
3.Kax uzmensiercs OOY (TOC) B npornecce koaryasuuu?
1) Bo3pacraet
2) ocTaeTcsi MOCTOSTHHOM

3) ymeHbIIaeTcs
4.C xako# 11eblo MPOU3BOJUTCS J103UPOBAHNE
(b1oKynIHTOB?

1) 11 MHTEHCUPUKALMU TIPOLECCa CHUKEHUS J13€Ta-
MOTEHIMaJIa KOJUTOMTHBIX YacTHUI]
2) nst uHTeHCU(UKAIIMHY TIPoIIecca Havana CIUMaHus
KOJUJIOWJTHBIX YaCTHI] CO CHUYKEHHBIM J13€Ta-
MOTEHIIUAJIOM

3) ns uHTEHCU(UKALIUMY TTpoLiecca pocTa
CKOaryJIMpOBaBIINX YaCTHI]

4) nnst 06pazoBaHMs [IUIaMa U3 TSKETBIX U KPYITHBIX
JaCTHI]
5.YT0 NpOMCXOIUT C TUAPOOKUCHIO amoMuHus pu pH
MmeHee 5,57

1) nuccoruupyet ¢ oobpazoBanuem Al2+ u OH-

2) anuonsl OH- 00pa3ytoT ¢ HOHaMU BOJIOpO/Ia
MOJIEKYJIbI BOJIBI




3) BezeT ceds KaK KUCIIOTa

4) pactBOpsieTcst

5) nucconuupyer ¢ 00pa3oBaHHE PACTBOPUMBIX
amoMuHaTtoB AlO2-

6) TUAPOIN3 NPAKTUYECKU HE UJET

6.YUT0 NpouCcXoaANUT B IPOLIECCE U3BECTKOBAHUS U
KOaryJisiiuu BOJbl B OCBETIUTENE?

1) ymsiruenue

2) yBeIMuYeHHE IETOYHOCTH

3) CHI)KEHHE CyXOro OCTaTKa

4) ynaneHue B3BEILIEHHBIX BELIECTB

5) ynaneHue coeIMHEHU KpEMHHUS

6) yBEIMUYMBAETCS LIBETHOCTH BOJIBI

7) ynajieHue coeAMHEHUH xKele3a

7.1 4ero UCIoJIb3yeTCs U3BECTKOBOE MOJIOKO Ha
XBO?

1) 171t U3BECTKOBAHUS ChIPOH BOJIbI B OCBETIIUTEIISX.
2) Ui HeWTpanu3auuu cOpocHbIX KUcbIX Bog XBO.
3) mis HeTpanu3aiuu oOMbIBOUYHBIX Boa PBII.

4) nns HeWTpamM3alMu cOPOCHBIX BOJ Na-KaTHOHUTHBIX
(GUIBTPOB.

8.Kak uzMensercs cosueconepxkaHue BOJbl IPH
M3BECTKOBaHUU?

1) ymeHb1aeTcs

2) HE U3MeHseTCs

3) yBenuuuBaercs

9.B kakoii 0ak HanpaBJISIFOTCSI OTMBIBOYHBIE BOJIBI I1OCIIE
B3PBIXJIAIONIEH TPOMBIBKH OCBETIUTEIbHBIX (PUIBTPOB?
1) koarynupoBaHHOMN BOJIbI

2) IIJJaMOBBIX BOJT

3) NIpOMBIBOYHOM BOJIBI

4) ocBETIIEHHOW BOJIBI

Onucanue MIKAJbI OLlEHUBAHUS :

Ouenka: 5
Huodienuii nopoe sévinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapaxmepucmuxu 6vinoaneHus snanua: OueHkKa "0TIIMYHO" BBICTABIISAETCS €CIIU
KOJIMYECTBO HAOpaHHBIX OAJIJIOB MPH BBINOJIHEHUH TecTa cocTapiseT He MeHee 90% ot
MaKCHMAaJIbHOTO.

Ouyenka: 4
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyenmax: 15
Onucanue xapakmepucmuku evtnonanenus 3uanus.; OueHka "Xoponio" BbICTABISETCS €CIU
KOJIMYECTBO HAOpPAHHBIX OAIJIOB MPH BBIMOJIHEHUHU TECTa COCTABISET HE MeHee 75% ot
MaKCHUMaJIbHOTO.

Oyenxa: 3
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 60
Onucanue xapaxmepucmuxu evinoaneHus snanusa: OueHKa "y10BIETBOPUTEIBHO" BHICTABIIAETCS
€CJIM KOJIMYECTBO HaOpaHHBIX OAJJTOB TIPH BBIMTOJIHEHUH TeCTa cocTaBiisieT He MeHee 60% ot
MaKCUMaJbHOTO.
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KM-4. OcHoBbl HOHHOT0 00MeHa; O00opya0BaHKe HOHHOTO 00MeHa; TexHoJIoruu
HOHHOI0 00MeHa

®opmbl peasausanun: KomnbroTepHoe 3a1anue

Tun koHTpoBLHOr0 Meponpusitusi: TecTupoBanue

Bec konTpoabHoro meponpusitusi B BPC: 20

IIponenypa mnpoBeneHHsl KOHTPOJIBbHOIO0 MepONPHMATHA: TecTHpOBaHME BBINOJIHAETCS Ha
KOMITbIOTEPE C MCIoJib30BaHueM nporpammuoro odecnederuss "TBT Shell" u moxynsa "IIposepka
3HaHui 1o Kypcy "Bonomoaroroska'. Bpems BeimmonHenus tecta - 20 munyt. Ilpn ouenke
UCIIONIB3YETCSl cucTeMa IITpagHBIX OaIOB - 32 KaXAYI OLIMOKY HAa4YHMCIsSETCS OJUH ITpadHON
O6amr. 3a ommMOKYy NMPUHUMAETCS WM BHIOOp HENPaBHJIBHOTO BapuaHTa OTBETAa, WJIM HE BBIOOD
MPaBWJIBHOTO BapHaHTa OTBETa, WJIM BBOJ HENPAaBHJIbHON pPAacYeTHONW BEIUYMHBI. 3a OTKa3 OT
OTIENBHOTO 3aJaHusg B TecTe Hauuchsercs 4 mTpadubix Oamna. OreHka 3a KOHTPOJIbHOE
MEpPONPUITHE BBICTABISIETCS KaK cpefHee apuMeTHdeckoe 1o TpeM MpoBeACHHBIM TecTaM: Tect 7
"OcHoBbl nonHoro obmena", Tect 8 "OOopynoBanue wonHoro oomena" Tect 9 "TexHomoruu
noHHOTO oOmeHa". [Ipu BbICTaBIEHUU OIICHKH 32 KOHTPOJILHOE MEPOIPHUITHE YYUTHIBaeTCS (PakT
BBINTOJIHEHUS JTabopaTopHbIX pabor Ne3, Ned, Ne5, Ne6. JlaGoparopHasi paboTa BBIOJTHSETCS Ha
KOMIIBIOTEpPE C HUCHoNb30BaHueM mporpaMmMmHoro obecrneuenuss "TBT Labs". Cryaent nomken
NPEJOCTaBUTh OTYET O TPOBEIEHHs J1a0OpaTOpHOl paboThI ¢ 00s3aTeNbHBIM YKa3aHHUEM IEllH,
3aJa4, TEXHOJIOTUYECKOM CXEeMbl HCIIOJIb30BAHHOTO O0OpYIOBaHHUS C TOSCHEHHEM, OCHOBHOE
coJepkaHue paboThl, BKIIOYAIOIIEE PAacyeThl, WHAWBHUIYAIbHOE 3aJaHHe, €CIH HPEAYCMOTPEHO
npenogaBareneM. 3amura JgaboparopHoil  pabOTBl MPOBOAUTCS B YCTHOM ¢opme 1Mo
[OJITOTOBJIEHHOMY OTYETY.

Kpartkoe cogepxanue 3ajaHusi:
[IpoBepka 3HaHMI, OCHOBHBIX OIPEIeNICHUM, TPOBEICHHE pacyeToB Mo TeMe "OCHOBBI HOHHOTO

oOmena"

KoHTpoJibHbIE BONIpOChI/3aJaHUA:

3HAaTh: OCHOBHBIE ¢busuko- 1.ITo 3ajaHHOMY KauecTBY OCBETJICHHOM BObI (00111ast
XUMHYECKHE MIPOIIECCHI KECTKOCTh, KapOOHATHAS KECTKOCTh, 00IIIast
HOJArOTOBKM J00aBOYHOIM BOAIBI Ha IETIOYHOCTb, COJCPKAHNUE YITIEKUCIIOTH) U 33JaHHOMY
TOC, TexHoOlnOrMM W BUIBI 3HAYEHUIO MIENIOYHOCTH B hunbTpare H-kaTnonutHoro
0o0OpyJOBaHus, TNpPUMEHSEMbIE B ¢unbTpa ¢ "ronoaHoi" perenepanueil onpeaenuTe
BOJIONOJIFOTOBKE B YHEPTETHKE OOLIYIO KECTKOCTb U COJIEpP’KaHUE YIIIEKUCIOTHI Ha

BbIxoJie H-KaTHOHUTHOTO GUIIBTpA.

2. JIns yaaneHus: Kakux npruMecei npegHazHavdaercs
MOHHBINA 00MeH?

1) mpumecu B HOHHOM opme

2) opraHu4ecKue BelecTBa

3) LAl

4) KOJIIOMAHBIE IPUMECH

3.Kakue matepuanbl Ha3bIBAIOTCA KATUOHUTAMU?

1) cnocoGHbBIE K HOHHOMY OOMEHY MOJI0KUTEIBHO-
3apsHKEHHBIX HOHOB

2) cnocoOHBIE K HOHHOMY OOMEHY OTpULIATENIbHO-
3apsKEHHBIX HOHOB

4.Kakue peareHTbl MOT'YT ObITh HUCIOJIB30BAHBI JUIS
perenepaunu OH-annonutHoro ¢unbtpa 1-it crynenu?
1) NaOH

2) Ca(OH)2

3) BoaHsIil pactBop CaO
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4) enkuit Kamu
5) H2CO3
5.3 KakuX OCHOBHBIX 3JIECMEHTOB COCTOUT HOHUTHBIC
(GuIbTpHI IEpBOX M BTOPOii cTynenu BITY?
1) kopmyc

2) BepXHee pacIpeneInuTeIbHOE YCTPOMCTBO
3) HIDKHEE paclpeesIuTeIbHOE YCTPOHCTBO
4) cpeaHee pacnpeaeuTeNIbHOE YCTPOMCTBO
5) TpyOOTIPOBOIBI OOBSZKH

6) 3anopHasi apmaTypa

7) BO3MYIITHUK

8) mpo6ooTOOpHBIE YCTPOHCTBA
9) pacxomomepbl

10) maHOMETpBI

11) punpTpyromas 3arpyska

6./l yero nmpegHa3HAYEHO BEPXHEE pacIpeieIUTeIbHOe
YCTPONCTBO HOHUTHBIX (MILTPOB?

1) moBoa 0OpabaTeIBaEMO BOJIBI

2) moJIBOJ pEreHepalioHHOr0 pacTBOpa
3) cbop oOpabaTeIBaeMOi BOJIBI

4) 0TBOJ B3PBIXJIIOIICH BOJIBI
5) moABOI B3PBIXJISIFOIIEH BOIBI
6) OTBOJ] pereHepaIlMOHHOTO PacTBOPa
7) HOJIBOA CKATOr'O BO3TyXa
7.Kaxoii matepuan 3arpyxeH B H-kaTHOHUTHBII QUIBTp
1-i1 crynenu B cxeme obecconuBaHus?

1) AB-17
2) A-847
3) AH-31

4) KY-2-8
8.J11s1 uero B cxeme obecconnBanus ycranonyieH OCJI?
1) ynanenne Na
2) ynanenune CO2
3) ynaBiuBaHUE TPOCKOUMBIINX KATUOHOB U aHUOHOB
4) rybokoe 00eCKpeMHUBAHKE
9.Kaxoii marepuan 3arpyxeH B OH-aHMOHUTHBIN QUIbTp
2-11 cTyleHu B cxeme 00eccoIuBaHus?

1) AB-17
2) A-847
3) AH-31
4) KVY-2-8

Onucanue MKaJbl OLICHUBAHUA:

Oyenka: 5

Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: 90
Onucanue xapakmepucmuku evinonnenus suanus: OleHKa "0TINYHO" BBICTaBIIACTCS €CIH
KOJIM4YECTBO HAOpaHHBIX OAJIJIOB MPH BBINOJIHEHUH TecTa cocTapisieT He MeHee 90% ot

MAaKCHUMAJIBHOTO.

Ouyenka: 4

Huoicnuii nopoz evinonnenus sadanus 6 npoyenmax: (5
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OnucaHnue xapakmepucmuxu eblnoinenus 3Hanus: OLeHKa "X0opouio" BICTaBISETCS €CIU
KOJIMYECTBO HAOpaHHBIX OAJIJIOB MPH BBIINOJIHEHUHU TECTa COCTaBIsAeT He MeHee 75% ot
MaKCHMaJIbHOTO.

Ouenxa: 3
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 60
Onucanue xapakmepucmuku ebtnonenus 3uanus. OueHka "yJ10BICTBOPUTEIHHO" BBICTABISAECTCS
€CJIM KOJTMYECTBO HaOpaHHBIX OaJIOB MPH BHIMOJIHEHUH TECTa COCTaBisAeT HE MeHee 60% oT
MaKCHUMAaJIbHOTO.

KM-5. Mem0OpaHHble MeTO/IbI 0YMCTKH BOAbI; Y/IajleHHe U3 BOJbI PACTBOPEHHBIX
ra3os; PI'P "Pacuer cxeMbl NOATOTOBKH A00aBouHOM Boabl A TIC", 3amurta
JlabopaTopHbIX padoT

®opmbl peanuzanun: Cvemannas Gopma

Tun koHTpOABLHOr0 Meponpusitusi: TecTupoBanue

Bec konTposbHoro meponpusitusi B BPC: 20

IIpoueaypa npoBegeHUus] KOHTPOJIBLHOIO MepPONPUATHA: B KOHTpOJIbHOE MEPONPUSATHE BXOAUT
3alIUTa pacyeTHOTO 3adaHus. PacueTHoe 3aqaHue BBITOJHSETCS B (popMe JOMAIIHEro 3aJaHwusd,
WHIMBUYaJIbHO TI0 BapuaHTaM. 3ajatorcs napamerpsl TOC : naBieHue W TemmepaTypa OCTpPOro
napa, HOMUHaJIbHAsI MOILITHOCTh YHEProOJIOKa, KOJIMIECTBO S3HEPTro00koB. Mecto coopyxkenus TOC
(pexa). TpeOyercst BbIOMHUTH: 1.Pacyer MPOM3BOAMUTENBHOCTH  BOJONOAIOTOBUTEIBHOM
ycTaHOBKH. 2.Pacuer TpeOyeMoro KoJIMYECTBA U ONPEICIIEHUE TUIIOPAa3MEPOB OOOpYIOBaHUS
IpeBapuUTEeNbHOW OYMCTKHM Bojabl. 3.Pacuer TpeOyemMoro KoyMdyecTBa U OIpe/eieHue
TUTIOPa3MepPOB HOHOOOMEHHOTO 00opyaoBaHus. 4.0OnpeneneHrue 00bEMOB U COCTaBa CTOYHBIX BOJIbI
BOJIONOATOTOBUTEIBHON YCTAaHOBKM. MMHHUMAaNbHBIH 00bEM pacueTHO-NOSCHUTEIBHON 3alMCKH —
15 ctp. Taxxe B KOHTPOJIbHOE MEPOIIPUSATHE BXOJAUT TECTUPOBAaHUE. TeCTUPOBAHUE BBINOJIHAETCS
Ha KOMIIBIOTEpE C HCIoJb3oBaHueM mporpammuoro obecrneuenuss "TBT Shell" u momymns
"IIpoBepka 3HaHuii o kypcy "BomonoaroroBka". Bpems BbimonHenust tecta - 20 munyt. [lpu
OLIEHKE HCIOJb3yeTCcsl cucTeMa INTpadHbIX OaIOB - 33 KaKAYI0 OIIMOKY Ha4yHMCIsSeTcs OAUH
mrpadHoi Oami. 3a ommOKy NPUHUMAETCS WIKM BHIOOP HENpPaBUIBHOIO BapuaHTa OTBETA, WM HE
BbIOOp MPABUIIBHOTO BapHaHTa OTBETA, WM BBOJ HEMPABUJIbHON pacueTHOM BEMYMHBL. 32 OTKa3 OT
OTIENBHOTO 3a/JlaHusi B TecTe Hauucisercs 4 mrpadusix Oamna. B oOleHKy 3a KOHTPOJIBHOE
MEpOTPHUATHE BXOAAT pe3yabTaThl TecTupoBanuil: Tect 10 "MemOpaHHbIE METOBI OUUCTKU BOIBI,
Tect 11 "Ypanenue u3 Boabl pacTBOPEHHBIX ra3oB". Takke B KOHTPOJIBHOE MEPOIPUSITHE BXOJIUT
3alUTa paHee BBINOJHEHHBIX JIabopaTopHBIX paboTr. Tembl nabopaTopHbIx pabor 1.
[IpenBaputenbHas 00pabOTKa B OCBETIUTENE ISl KOATYIISIIIMN U U3BECTKOBAHUS, 2. DKCIUTyaTallUs
OJTHOKaMEPHOT'0 OCBETJIUTENBbHOr0 (GuibTpa; 3. OuncTka Boabl B Na-KaTHOHMTHOM (uibTpe; 4.
OnTtumuszanus pabotsl H-katnonutHoro ¢uiubtpa; 5. OumcTka BoJbl B (UIBTPE CMEHIAHHOIO
neiictBust; 6. OnTumu3zanys padboThl IEMOYKHW HOHUTHBIX (PHIIBTPOB.

KpaTlcoe CoA€cpKaHME 3alaHUA:
HpOBepKa 3HaHHﬁ, OCHOBHBIX OHpCI[CJ'ICHPIfI, IMPOBCACHUEC PACUCTOB I10 TCMC "MeM6paHHBIC

METOJILI OYMCTKHU BOJEI"

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

YMeTh: NpUHUMATh KOHKPETHBIE 1.I1o 3amaHHOMY Ka4eCTBY OCBETJICHHOM BOJIBI (001IIast

TEXHOJIOTUYECKUE pPEIIeHUs TMpu KECTKOCTh, KapOOHATHAs KECTKOCTh, 001I1ast

MIPOCKTUPOBAHUHU M IKCILTyaTaIluu LIEJIOYHOCTb, CO/IEP)KAHUE YTIIEKUCIIOTHI) U 3aJaHHOMY

YCTaHOBOK MOATOTOBKH 3HAUEHUIO MIENOYHOCTH B (hpunbTpare H-kaTnoHuTHOTO

no6aBouHoM Boabl HA TOC ¢dbunpTpa ¢ "rooaHON" pereHeparueit onpeaennTe
OOIIYI0 KECTKOCTD U COJIEP’KaHUE YTIIEKUCIOTH Ha
BbIXos1e H-katronutHOTO (prustbTpa.
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2.PaccunraiiTe U BBEAUTE YACIbHBIN PacXo/l KUCIOThI HA
perenepaiyio H-kaTHOHUTHBIX (DUIBTPOB, I/T-IKB.
3.I1osiICHUTH C UCIIOJIb30BAHUEM ypaBHEHUS
3JIEKTPOHEUTPAIIBHOCTH, I0YeMy Iipu pacuere EP s
¢unsTpoB H I crynenu konnenTpamus nono Ca2+,
Mg2+ u Na+, oOMeHuBaronMxcs Ha MOH BOAOPOa,
MOJICYMTHIBAETCS. HA OCHOBE ONPEICIICHUS CpeiHEen
kuciaotHocTH 3a punbTporuki (KCP) u cpenneit
HIETOYHOCTH ocBeTiieHHOH Boabl (IIJOB)?

4.11o 3ajaHHBIM UCXOAHBIM JIaHHBIM PacCUUTaTh
MPOJOJKUTENBEHOCTD (PUIBTPOIMKIIA OCBETIUTEIHHOTO
¢ubTpa, U.

5.I1o 3a1aHHBIM UCXOIHBIM JAHHBIM PACCYUTATh 00bEM
BO/Ibl HA COOCTBEHHBIE HY)KHbI OCBETIUTEILHOTO
¢dbunsTpa, M3.

6.[IpuBeauTe peakuu, YTO IPOUCXOJUT C THIPOOKUCHIO
amomunus npu pH menee 5,57

7.01npenenuTh napaMeTpbl U3BECTKOBO-
KOaryJMpoBaHHOW BOJBI IIPU THJIPATHOM PEKUME
u3BectkoBanus ¢ qoaeit Mg(OH)2 B mmame 10%.

Onucanne MKAJbI OIIEHUBAHUS

Ouyenka: 5
Huoicnuii nopoe evinoanenus 3aoanus 6 npoyenmax. 90

Onucanue xapakmepucmuky 6bINOJIHEHUs 3HAHUA: PACIETHOE 33JaHNE CUUTACTCS BHITIOJTHEHHBIM

Ha OLIeHKY «OTINYHOY», €CJIU MOJIy4YeH BEPHbIN YUCICHHBIA OTBET I BCEX HCKOMBIX BEITUYHH,
NIPUBEJICHBI BCce HEOOX0MUMbIe (OPMYIIBI M yPaBHEHHS U YKa3aHO WX 0OOCHOBaHHE, IPUBEIACHBI
TEKCThI BCEX HANMCAHHBIX MIPU PELICHUH PACUeTHOIO 331aHUs POrpaMM; Ha 3alUTe PaCYETHOTO

3a/1aHusl O0yYaIOUIUIICS MOXKET IPAMOTHO OOBACHUTH (PU3NYECKUE PUHIIUIIBI U METOIUKY
peleHus MoJ00HBIX 3a/1a4 BOOOIE M KOHKPETHBINA X0/ PEeLIeHHUs pacyeTHOTO 3a/laHus B YACTHOCTH

Ouyenka: 4
Huodienuii nopoe sévinonnenus 3adanus 6 npoyenmax: 15

Onucanue xapaxmepucmuku 6bINOJHEHUs 3HAHUA: PACUECTHOE 3a/1aHIE CUUTAETCS BBIITOJIHEHHBIM

Ha OLICHKY «XOpOIIO0», €CIIU pH 00111eM a0COIOTHO BEPHOM XOJI€ BBIMOJIHEHUS paCU€THOIO
3aaHust OBUIH JIOMYIIICHBl HE3HAYUTEBHBIC HEI0UEThI: TIOJTYYEeHBI HEBEPHbIC 3HAYCHHUST MICKOMBIX

BEJIMYMH, JIeXKalllie, TEM HE MEHEee, B pa3yMHOM JHara3oHe, JM00 He yKa3aHO 000CHOBaHUE

UCMOJIb3yEMBbIX B pacuere (GopMyJ, MPUOIHKEHUN U TOMYIEHHH, JTNO0 AOMYIIEeHbI
HE3HAUMTENIbHBIE HEJIOUETHI P MPOTPAMMHUPOBAHNHN PEIICHUS PACUETHOTO 33/IaHUs; Ha 3alIUTe
PacyeTHOTO 3a/laHus 00YYaIOLINICS MOKET IPaMOTHO OOBSCHUTH METOAMKY pEIIeHUs MOA00HbBIX
3a7a4 ¥ KOHKPETHBIA XOJ] PEIICHHsI PACYETHOTO 3a/IaHMs B YACTHOCTH

Oyenxa: 3
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 60
Onucanue xapaxmepucmuxu 8bINOJIHeHUS 3HAHUS: PACUETHOE 3aJaHUE CYUTACTCS BBHITIOTHEHHBIM
Ha OIIEHKY «Y JIOBJIETBOPUTEITHHOY, €CIIH BCE UCKOMBIC TTapaMETPhI ONPEACIICHBI, TPHYEM
CYIIIECTBEHHAs YaCTh PACYETHOTO 3aJJaHUS BBIIMOJIHEHA BEPHO U JIJIsl HEKOTOPHIX HCKOMBIX BEITHYUH
MOJTyYEHBI BEpHBIC YMCIICHHBIC 3HAUCHUS; Ha 3aIUTE PACYCTHOTO 33JJaHUS O0YUAIOIITHIICS MOXKET
IPaMOTHO OOBSCHUTH XOJI PEIICHUS PACUETHOTO 3aJaHHs
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM 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. ka. 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
koHneHTparmsa C=22,5 r/mm3. [InotHOCTE BogHOTO pacTBopa paBHa 1103 xr/m3. PaccuuTars 3HaueHHS
o0bemMa BoJbl (M3) 1 TpeOyeMoil Macchl peareHTa (Kr) AJIsl CO3[aHus B 0ake-MEepHUKE pacTBoOpa
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/uHOUKaAmMOpPo8 u KOHMPOALHBIX 60NPOCOB NPOGEPKU PE3YTbHANO8
0CGOCHUA OUCUUNIUHDI

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

Bonpocsl, 3aganus
1.[TapameTpsl, BAUSIOUINE Ha KAYECTBO OYUCTKH BOJBI METOJIOM KOATyJISIUH.
2.I1apameTpsl, BIUAIOLIME HA KAUECTBO OYMCTKU BOJIbI METOJIOM M3BECTKOBAHUSI.
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-KaTHOHHPOBAHUS.
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.CniocoObI MOBBIIIEHUSI IKOHOMUYECKOH 3(PPEKTUBHOCTU IIPU IKCILTyaTAI[UU CXEM OYUCTKHU
BOJIbI METOZIOM HOHHOT'O OOMEHa.
10.Bb100p KoarysstHTa Mpu COBMECTHBIX MpPOIEccax KOarylisluy U U3BECTKOBAaHUS BOJBI.
11.YpaBHEHN XMMUUECKUX PEAKLINN, IPOTEKAIOIIUX TPU U3BECTKOBAHUH BOBI.
12.MI3meHenne nokas3aresel KauecTBa BOJbI PH KOATYJISIIIUH.
13.CtpoeHune ABOWHOTIO 3JEKTPUUECKOTO CJIOSI KOJIJIOUIHOW YaCTHILIBI.
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14.YpaBHEHNSI XUMHUECKUX PEAKLINN, IPOTEKAIOLINX IIPU OYUCTKE BOABI METOJOM
KOATyJISILIUH.

15.Metoauka BbIOOpa ONTUMAIBHBIX 3HaYeHUH pH 1 103bI KOATyJIsIHTA TIPU OYHCTKE BOJIBI
METOJIOM KOAaryJsiiu.

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

17.Paccuntath npousBoauTesibHOCTh BITY miia nognutku ocHoBHOro 1mukia TOL u
teruioceTd. KomuuecTBo 3Hepro610KoB 4 MIT., HapONpPOU3BOAUTEILHOCTD KOTJIA OJIHOTO 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 oquH sHeprooysok Bmazyr=80 1/4.

18.B 6ake-mepHuKe HAMKUTO BoAbl V = 20 M3, T11e pacTBOPSIIOT CEPHYIO KUCI0TY. Tpedyemas
nporeHTHas KoHueHTpamus w=1,5 %. [lnotHocts BogHoTro pactBopa coctasisieT 1130 kr/m3.
Paccuurtars 3HaueHus TpeOyeMoii Macchl peareHTa (Kr) AJs co3ganus B 0ake-MepHUKE
pacTBoOpa 3a/IaHHOU KOHIICHTPAIINH U TIOJy4YeHHBIH 00heM pacTBopa (M3).

MaTtepuaabl 1Jisl IPOBEPKH OCTATOYHBIX 3HAHUM

1.Yto Takoe maccoBast nojs?

OTBeTHI:
1) oTHOIIEHHE MacChl PACTBOPEHHOT'O BEIIECTBA K Macce PacTBOPA 2) OTHOLICHHE MACCHI
PacTBOPEHHOI'0 BELIECTBA K MAacCE paCTBOPUTEIIS 3) OTHOLIEHHE MAaCChl pAaCTBOPUTENIS 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/nm3 4) /100 T 5) % 6) mr/n 7) MModb 2kB/1 8) H 9) MMOIB/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
pPacTBOPEHHOTO BEIIECTBA B €JUHUIIE 00beMa pacTBOpa 3) KOJIMYECTBO 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) KOIUYECTBO MOJIEH pacTBOPEHHOTO BEIIECTBA HA
eIMHUILY 00beMa pacTBOPUTENS 8) KOJTUYECTBO MOJIEH PACTBOPEHHOTO BEIIECTBA HA €TUHUILY
MacChl PACTBOPHUTENS

Bepnsiit otBeT: 1
4.B npucyTCTBUM KaKOTO MHIUKATOpPa IPOBOAST TUTPOBAHUE MPOOBI, €CITU B BOJIE HMEETCS
rupaTHasi ujiu KapOoHaTHAsI LIEJIOYHOCTh?

OTBeThI:
1) ¢penondranenn 2) metunopanx 3) GeHOIOBbIN KpacHBI 4) cMeNIaHHbBIN

Bepuniii otBeT: 1
5.JlaiiTe onpenenieHue 5KECTKOCTH BOBI

OTBeThI:
1) conmepxanne KAaTHOHOB KAJIBITUS M MarHUs, BRIPAXKEHHOE B MHJUTHTPAMM-IKBUBAIICHTAX B
KyOMUYeCKOM JIeIuMeTpe 2) coiepKaHue KaTUOHOB, HAXOISIINXCS B BOJIC, BRIPAKECHHOE 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 CHIIbHBIMA OCHOBaHUSIMU
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Bepusiit 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 punbTpyronuii MaTepral UCTIOIb3yeTCs Ha OCBETIUTEIBHBIX (DUIBTPAaX YCTAHOBKHU
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) ynanenune CO2 3) ynaBivBaHHE IPOCKOYMBIIMX KATHOHOB U aHUOHOB 4)
r1y0oKoe 00eCKpeMHUBAHKE

Bepnsiii otBert: 3,4
10.0Omeparust B3pbIXJICHHS TIPOBOIUTCS, YTOOBI:

OTBeTHI:
1) nepeMeniaTh coif MOHUTA 2) yIAJIUTh U3 CIIOSI HOHUTA HAKOIMUBIIUECS 32 BpeMsl pabOThI
BBICOKO/IMCIIEPCHBIE 3arPsI3HEHM S, PAa3pYIIMBIIMECS 3€pHA HOHUTA U UX (DparMeHTHI,
MPEeIOTBPATUTh KaHAT000pa30oBaHHE B CJI0€, OCYIIECTBUTH TMAPOKIACCU(DUKALIHNIO 3arpy3KH 3)
MMOCMOTPETh, UMEIOTCS JIX B (PUIIBTPE 3arpsSI3HCHHUSI

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

OTBeTHI:
1) 1enouHOCTh 2) )KECTKOCTh 3) CBOOOIHAS YIIIEKUCIIOTa 4) KUCIOTHOCTD 5) CTaOMIBHOCTS 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

BepHslii 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.Kakumu coeIMHEHUSIMU B OCHOBHOM OOYCITaBJIMBAETCS MIEIOYHOCTH BOJIBI
XHUMBOJOOYUCTKHU?

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

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

Ouenxa: 5
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 AMCLUHUILIIMHBI, CBOOOIHO MPUMEHSIET CBOU 3HAHUS AJIs1 OOBSICHEHUS
Pa3IMYHBIX SIBJICHUN U PEIICHUS 3a/1a4.

Ouyenka: 4
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapakmepucmuru svinoanenus 3uanus. Ouenka «XOPOILIO» BeicTaBiIsS€TCS CTYAEHTY,
B OCHOBHOM IPABWJILHO OTBETUBILIEMY Ha BOIIPOCHI IK3aMEHAIMOHHOTO OUjieTa U Ha
JOTIOTHUTEJIbHBIE BOMPOCHI, HO AOMYCTUBILIEMY IIPU 3TOM HENPUHIIUIHAIBHbIE OIIUOKH.

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 50
Onucanue xapaxmepucmuxu gvtnoanerus 3nanus: Ouenka «Y JOBJIETBOPUTEJIBHO»
BBICTABIICTCS CTYJEHTY, KOTOPBIN B OTBETaX Ha BOIIPOCHI OMJIeTa JOMYCTHUII CYIIECTBEHHBIC U JIaXkKe
rpyObIe OIMOKH, HO 3aTEM HCIIPABUII UX CaM, JTHOO HAMETHUJI MPABUIIBHBIN MTYTh €r0 BBITOJTHCHHUS,
100 1O yKa3aHUIO MpernoaBaTelis Pelui IpYTyIo 3a/1a4y U3 TOTO K€ pa3zelia JUCIUILTHHBL.

1I1. IIpaguna évicmasnenus umo2o80i OyeHKu no Kypcy

Onenka ompenensercs B cooTBeTCTBUM C [lonokeHuem o OayIbHO-PEHTHMHIOBOM cHUCTeME AJIs
ctynentoB HUY «MDW» Ha ocHOBaHMM CEMECTPOBOM M 3K3aMEHAIIMOHHOM COCTABIISIOIINX.
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