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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-1 CnocoGeH yuyacTBOBaTh B MPOU3BOICTBEHHO-TEXHOJOTHYECKOM JISATEILHOCTH B chepe
TEIJIOOHEPTEeTUKU U TETJIOTEXHUKHU
N]I-3 leMOHCTpUpYET MOHUMAHKE MPUHIIMIIOB U PEKUMOB pabOThl 00bEKTOB
po(heCcCHOHANTLHOM e TEIbHOCTH U 3aKOHOMEPHOCTEH MPOLIECCOB, MMPOUCXOISANINX B HUX

N BKJIFOYACT:
AJIS TEKYIEro KOHTPOJIA YCIIEBAEMOCTH

®Dopma peanuzarn: KoMnbroTepHOE 3a/1aH1e
1. Koarynsuus; Koarynsuus u uzsectkoBanue; Ocsetiurenbable GuibTpsl (TectupoBanue)
2. Konuentpauuu; McnonszoBanue ol Ha TOC (TectupoBanue)
3. OcHoBbl HOHHOTO 00MeHa; O0opyIOBaHNE HOHHOTO 0OMeHa; TexXHOIOTHH HOHHOTO
obmena (TectupoBaHue)
4. Ilpumecu u nmokasareiau KauecTBa npupoIHbiX Boj (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
IK-1 N-3nk1  HdemoncTpupyer | 3HATh: Konnenrpanuu; Mcnons3oBanue Boasl Ha TOC (TectupoBanue)

MOHMMAaHUE TPUHIUIOB U
peXUMOB pabOTHl OOBEKTOB
npodeccuoHanbHOM
JeSATeTbHOCTH u
3aKOHOMEPHOCTEMH
IIPOLIECCOB, POUCXOISALINX
B HUX

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

[Ipumecu u mokazarenu kauecTBa npupoaHbIx BoJ (TectupoBanue)
Koarymsimus; Koarynsinus n n3BectkoBanue; OCBETIIMTEIbHBIC (QUITBTPBI
(TectupoBanmue)

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.YTo MpOUCXOIUT B MpOIECCe N3BECTKOBAHUS 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) ocBETIEHHOW BOJIBI

10. 15151 uero npegHa3HAuYEH OCBETIIUTENIBHBIA QUIBTP?
1) obecconmBaHNe BOIBI

2) ynaneHue KpeMHEKHUCIOThI

3) ynaneHue MeXaHH4eCKUX NpuMecei

OnucaHue MKaJbI OlleHUBAHUS

Oyenka: 5
Huorcnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: 90
Onucanue xapakmepucmuku evinonnenus suanus: OleHKa "0TINYHO" BBICTaBIIACTCS €CIH
KOJIMYECTBO HAOpaHHBIX OAJIJIOB MPH BBIIOJIHEHNH TecTa cocTapisieT He MeHee 90% ot
MaKCHMaJIbHOTO.

Ouenka: 4
Huodicnuii nopoe eévinonnenus 3a0anus 6 npoyenmax: 15
Onucanue xapakmepucmuku evtnoanenus 3uanus. OueHka "Xoponio" BbICTABISETCS €CIU
KOJIMYECTBO HAOpPAHHBIX OAIIJIOB MPH BBIMOJHEHUH TECTa COCTABISAET HE MeHee 75% ot
MaKCHUMaJIbHOTO.

Oyenxka: 3
Huorcnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 60
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Onucanue xapakxmepucmuxu evinoaneHus snanus: OueHKa "y10BIETBOPUTENIBHO" BHICTABIIAETCS
€CJIM KOJIMYECTBO HAOpaHHBIX 0aJIJIOB MPH BBIIOJIHEHUH TecTa cocTapisieT He MeHee 60% ot
MaKCUMaJbHOTO.

KM-4. OcHoBbl HoHHOT0 00MeHa; O0opynoBaHne HOHHOTO 0O0MeHa; TexHosorun
HOHHOTI0 00MeHa

®opmbl pean3anuu: KoMIbIOTEPHOE 3a1aHKE

Tun KOHTPOJBLHOr0 MeponpusaTusi: TecTupoBaHue

Bec koHTpobHOrO0 MeponpustTusi B BPC: 20

IIpouenypa mnpoBeleHHs] KOHTPOJIbHOr0 MeponpusATHA: TecTHpoBaHHME BBINOJIHACTCS Ha
KOMITBIOTEpE ¢ MCHoib30BaHueM mnporpamMmmHoro odecneuenust "TBT Shell" u momyns "IIpoBepka
3HaHUW 1o Kypcy "Bomomoaroroka". Bpemsi BeimosHenusi tecta - 20 munHyTt. Ilpu ornenke
UCTIOJB3YeTCsl CUCTeMa IITpadHBIX OANIOB - 32 KaXIyI0 OMMOKY HAuyUCIsAeTCs OJIUH ITpadHON
Oamn. 3a omuMOKy MPUHUMAETCS WU BBIOOp HEMPABUIBLHOTO BapuUaHTa OTBETA, WJIM HE BBIOOP
IIPABWJIBHOTO BapHaHTa OTBETa, WJIM BBOJ| HENPAaBUJIBHOM pacyeTHON BEIMYMHBI. 3a OTKa3 OT
OTIIEIbHOTO 3aJlaHusi B TecTe Haumcisgercs 4 mrpadubix Oamia. OneHka 3a KOHTPOJIbHOE
MEpOTIPUATHE BBICTABISIETCSA KaK CpeaHee apu(hMeTHIecKoe 1mo TpeM NpoBeAeHHBIM TecTaM: Tect 7
"OcHoBbl nonnoro obmena", Tect 8 "OOopynoBanue monHoro oomena" Tect 9 "TexHonoruu
noHHoro oomena". IIpu BBICTaBIEHUH OLIEHKU 32 KOHTPOJIBHOE MEPOIPHUITHE YUYUTHIBACTCS (aKT
BBIMIOJTHEHUS J1abopaTopHbIX paboT Ne3, Ned, Ne5, Ne6. JIaGopaTopHasi paboTa BBINOJHSETCS Ha
KOMIIBIOTEpPE C HCHoJb30BaHueM ImporpamMmHoro ooecrneuenuss "TBT Labs". Crynent nomxen
MPEIOCTaBUTh OTYET O MPOBEICHHS TabOpaTOpHON paboOThl ¢ 00s3aTEeNbHBIM YKa3aHUEM IIElH,
3a/1a4, TEXHOJIOIMUYECKON CXEMbl HCIOJIb30BAaHHOTO O00OpYHOBaHUS C IOSICHEHHUEM, OCHOBHOE
coJlepskaHue paboThl, BKIIOYAIOIIEE pPACUeThl, UHAUBUAYAIbHOE 3aJaHHE, €CIIU MPEeITyCMOTPEHO
npernojaBarenieM. 3amura JabopaTopHOH  pabOTBI  MPOBOIUTCS B yCTHOW (dopMe 10
MOJTOTOBJICHHOMY OTYETY.

Kparkoe cogep:xanue 3ajanus:
ITpoBepka 3HaHUI, OCHOBHBIX OIPENEICHHM, TPOBEAEHUE pacuyeToB 1o TeMe "OCHOBBI HOHHOTO

obOmena"

KoHTpoJibHbIE BONPOCHI/3a/1aHUA:

3HaTh: OCHOBHBIE ¢duznKo- 1.I1o 3agaHHOMY KauecTBY OCBETJIIEHHOM BOJIbI (0011as
XUMHYECKHE IPOIIECCHI KECTKOCTb, KapOOHATHAs! )KECTKOCTh, 001I1ast
MOJrOTOBKU J00aBOYHOM BOJBI Ha LIEJIOYHOCTb, COJIEPI)KAHNUE YTIIEKUCIIOTHI) U 33JaHHOMY
TOC, TexHOIOTMM U  BHUJBI 3HA4YEHHUIO MIEJTOYHOCTH B puibTpare H-KaTHOHUTHOTO
000pyI0OBaHUs, TPUMEHIEMBbIE B ¢dbunpTpa ¢ "rooaHON" pereHepalueit onpeaenuTe
BOJIOIIOJITOTOBKE B YHEPIETUKE OOI11YIO JKECTKOCTh M COJIEpXKaHNE YTIIIEKUCIOTHl Ha

BbIX0sie H-kaTronutHoro (prsibtpa.

2. Jlns ynaneHus Kakux IpUMeceil mpeHa3HayaeTcs
WOHHBIN 00OMeH?

1) mpumecu B MOHHOH opme

2) opraHMYecKHe BeulecTBa

3) AT

4) KOJJIOMHBIE IPUMECH

3.Kakue marepuainbl Ha3bIBalOTCS KATHOHUTaAMU?
1) ciocoOHBIE K HOHHOMY OOMEHY MOJIOKUTEIIBHO-
3apsKEHHBIX HOHOB

2) crocoOHBIe K HOHHOMY OOMEHY OTpHIaTeIhHO-
3apsKEHHBIX HOHOB

4.Kakue peareHTbl MOTYT OBITh UCIIOJIb30BAHBI JIS
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peredepanuu H-katnonutHoro ¢punbtpa?

1) H2SO4

2) Na2S04

3) HCI
4) HNO3

5) H2CO3

5.Kakue peareHTbl MOT'YT OBITh HCIIOIb30BaHbBI AJISI
perenepanu OH-annonutHoro ¢punbTpa 1-if crynenn?
1) NaOH

2) Ca(OH)2

3) BoausIil pactBop CaO
4) enKui Kamu

5) H2CO3
6.113 KaKUX OCHOBHBIX 3JIEMEHTOB COCTOUT UOHUTHBIE
(bunbTpHI IEpBOI U BTOPOH cTynenn BITY?

1) kopmyc

2) BepxHee pacIpeneanuTebHOe YCTPOHCTBO

3) HUKHEE paclpeIeTUTEIHHOE YCTPOHCTBO
4) cpemHee pacnpeaeuTeIbHOE YCTPOHNCTBO

5) TpyOonpoBoABI OOBS3KH

6) 3amnopHasi apmaTypa

7) BO3IYIIHUK

8) mpobooTOOpHBIC YyCTPOICTBA
9) pacxomomepbl

10) maHOMeTpBI

11) ¢unbTpyromas 3arpy3ka

7.1 yero npegHa3HAYEeHO BEPXHEE PaCIPENEIUTEIBbHOE
YCTPOMCTBO HOHUTHBIX (PUIBTPOB?

1) monBoa 0O6pabaThrIBaeMOii BOJIbI

2) no/IBOJ pereHepalioHHOr0 pacTBoOpa
3) cbop obpabaTbIBaeMOii BOJIbI

4) OTBOJ B3PBIXJIAIOIICH BOJIbI
5) mOaBOM B3PBIXIISIONIEH BOJIBI
6) OTBOJ/I pEreHEePaIIMOHHOTO PacTBOpa
7) MOABOJ CKATOTO BO3yXa
8.Kakoii MmaTepuan 3arpyxeH B H-kaTHOHUTHBIN QUIbTp
1-i ctynenu B cxeme obeccouBaHus?

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

4) KY-2-8
9./1ns wero B cxeme obecconmBanus ycranoByieH OCJI?
1) ynanenne Na
2) ynanenune CO2
3) ynaBnuBaHHE MPOCKOYUBIINX KATHOHOB M aHUOHOB
4) riybokoe 00ecKkpeMHUBaHHE

10.Kakoii matepuan 3arpyxeH B OH-aHMOHUTHBIN
GbuabTp 2-i CTyNEeHu B cxeMe 00ecCoIuBaHus?

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

Onucanue MKAJbI OICHUBAHUSA:

Ouenxa: 5
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapakmepucmuku 8btnoanenus 3nanus; OueHkKa "oTIMYHO" BBICTABIISIETCA €CIIU
KOJINYECTBO HaOpaHHBIX OAJUIOB MPH BBHIIIOJHEHUH TeCTa cocTaBisieT He MeHee 90% ot
MaKCHUMAaJIbHOTO.

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3a0anus 6 npoyenmax: 15
OnucaHnue xapaxmepucmuxu evlnonenus 3Hanus: OLeHKa "X0opouio" BICTaBISETCS €CIu
KOJIMYECTBO HAOpaHHBIX OAJIJIOB MPH BBIOJIHEHUHU TECTa COCTaBIseT He MeHee 75% ot
MaKCHMaJIbHOTO.

Oyenka: 3
Huoicnuti nopoe evinonnenus sadanus 6 npoyenmax.: 60
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OueHKa "yJoBIeTBOPUTEIBHO" BbICTABIISAETCS
€CJIM KOJIMYECTBO HAaOpaHHBIX OAJIJIOB IIPU BBHIOJIHEHUH TeCTa COCTaBisieT He MeHee 60% ot
MaKCUMaJIbHOTO.

KM-5. MemOpaHHble MeTObI 0YMCTKH BOAbI; Y/IaJleHHE U3 BOJbI PACTBOPEHHBIX
razon; PI'P "Pacuer cxembl OoAroToBKH A00aBo4YHOM BoabI Aas TIC", 3ammra
JlaGopaTopHbIX padoT

®opmbl peanusanun: CmenianHas popma

Tun koHTpoBLHOr0 Meponpusitusi: TecTupoBanue

Bec konTposbHOro meponpustusi B BPC: 20

IIpounenypa npoBefaeHusi KOHTPOJIBLHOIO MEPONPHUATHS: B KOHTPOJIBHOE MEPONPUATUE BXOAUT
3allUTa pacyeTHOro 3adaHus. PacueTHoe 3ajaHMe BBINOJHSETCA B (OpME JIOMAIHEro 3a/JaHus,
WHIVBUAYAJIBHO 10 BapuaHTaM. 3ajarorcs mapamerpsl TOC : naBiieHHME M TemrepaTypa OCTPOro
napa, HOMUHaJIbHAsi MOIITHOCTh PHEProOJIOKa, KOJIMIECTBO dHEPTro0I0KkoB. Mecto coopyskenus: TOC
(pexa). Tpebyercs BbIMOMHUTH: 1.Pacyer MPOM3BOAMUTENBHOCTH  BOJONOATOTOBHUTEIBHOM
ycTaHOBKM. 2.Pacuer TpeOyeMoro KoyM4yecTBa U ONpEENIEHHE TUIIOPa3MEpPOB OOOpYIOBaHUS
npeBapuTeNIbHOW  OYMCTKM Bojbl. 3.Pacuer TpeOyemMoro KoiMdyecTBa U OIpe/eieHue
TUTIOpa3MepPOB HOHOOOMEHHOTO o0opynoBaHus. 4.0OnpeneneHue 00bEMOB U COCTaBa CTOYHBIX BOJIBI
BOJIONIOATOTOBUTEIBHON YCTAaHOBKM. MHMHHUMAaNbHBIH 00bEM pacueTHO-MOSCHUTENBHON 3alMCKH —
15 ctp. Taxxke B KOHTPOJIBHOE MEPOIPUATHE BXOAMUT TECTUPOBAHUE. TE€CTUPOBAHUE BBINOJIHACTCA
Ha KOMIIBIOTEpPE C HCIOJIb30BaHHEeM MporpamMmmHoro ooOecrneuenus "TBT Shell' u moxyns
"IIpoBepka 3HaHuii o kypcy "Bomononaroroska". Bpems BbimonHenust tecta - 20 munyt. [lpu
OLIEHKE HCIOJB3yeTCsl cucTeMa INTpadHBIX OauIoB - 33 KaXAYI OIIMOKY Ha4yHMCIsSeTcs OAUH
mrpadHoi Oami. 3a ommOKy NPUHUMAETCS WM BHIOOP HEMPaBUIBLHOTO BapuaHTa OTBETA, WM HE
BHIOOp MPABUIILHOTO BapHaHTa OTBETA, WM BBOJ HEMPABUIBHON pacueTHON BEMYMHBL. 32 OTKa3 OT
OTJENBHOrO 3aJaHusl B TecTe Hauucisercs 4 mrpadHbix Oauia. B omeHKy 3a KOHTpOJIbHOE
MEPOTIPUATHE BXOIAT pe3yibTaThl TecTupoBanuid: Tect 10 "MeMOpaHHBIE METOABI OUYUCTKH BOJIBI,
Tect 11 "V nanenue u3 Boabl pacTBOPEHHBIX ra3oB". Takke B KOHTPOJIBHOE MEPOIPUSITHE BXOIUT
3al[UTa paHee BBIMOJIHEHHBIX JlabopaTtopHbix pabor. Tembl maboparopHbix pabor 1.
[TpenBaputensHas 00pabOTKa B OCBETIIMTENE JUIsl KOATryJISIUN U U3BECTKOBAHMUS; 2. DKCILUTyaTalus
OJIHOKaMEpHOI'0 OCBeTNIMTENbHOTO (uibTpa; 3. Ouuctka BoAbl B Na-KaTHOHUTHOM (UIbTpe; 4.
Ontumuzanust pabotel H-katmonutHOro ¢uistpa; 5. OuncTka BOABI B (HIBTPE CMEIIAHHOTIO
nercTBus; 6. OnTuMu3aius padoThl IIETMOYKH HOHUTHBIX (DUITBTPOB.

KpaTkoe coaep:kanue 3a1aHus:
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[TpoBepka 3HaHUI1, OCHOBHBIX ONpPE/EICHUH, IPOBEACHNE pAacueToB Mo TeMe "MeMOpaHHbIe
METOIBI OYMCTKU BOJEI"

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

YMeTb: NPUHAMATH KOHKPETHBIE 1.I1o 3agaHHOMY KauecTBY OCBETJIIEHHOM BOJIbI (0011as
TEXHOJIOTMYECKHE PpELICHHUs IIpHU KECTKOCTb, KapOOHATHAs )KECTKOCTh, 0011ast
IPOEKTUPOBAHUM U SKCILTyaTalluu LIEJIOYHOCTb, COJIEPKAHNUE YTIIEKUCIIOTHI) U 3aJaHHOMY
YCTaHOBOK IIOATOTOBKH 3HA4YEeHHUIO LIEJIOYHOCTH B (puibTpare H-kaTHOHUTHOTO
no6aBo4yHo# Boasl Ha TOC ¢ubTpa ¢ "ronoaHoN" perenepanueit onpeaeanTe

OOIIYIO KECTKOCTb U COJIEP’KaHue YIIIEKUCIOTHl Ha
BbIxos1e H-kaTnoHUTHOTO QHIIBTpA.

2.PaccuuraiiTe U BBEAUTE yACIbHBIN Pacxo/l KUCIOThI HA
pereneparuio H-kaTHOHUTHBIX (DUIBTPOB, I/T-IKB.
3.I1osiICHUTH C UCIIOJIb30BAHUEM ypaBHEHUS
3JIEKTPOHEUTPAIIBHOCTH, II04YeMy Ipu pacuere EP s
¢bunsTpoB H I cTtynenu xoHmnentpamus nonos Ca2+,
Mg2+ u Na+, oOMeHHuBaronMxcs Ha MOH BOAOPO/a,
MOJICYMTHIBAETCS. HA OCHOBE ONPEIEIICHUS CpeIHen
kucinoTHOCTH 3a GrutbTpouukit (KCP) u cpenueit
IEIOYHOCTH ocBeTiieHHOM Boab! (IIJOB)?

4.11o 3aaHHBIM UCXOAHBIM JIaHHBIM PaCCUUTATh
MPOAOIDKUTETLHOCTD (PUIBTPOLIMKIIA OCBETIUTEIHHOTO
¢dbunbTpa, 4.

5.11o 3a1aHHBIM UCXO/IHBIM JJAHHBIM PaccuuTaTh 00bEM
BOJIbI HA COOCTBEHHBIE HY)KHBI OCBETIUTEILHOTO
¢unbTpa, M3.

6.[IpuBeanTe peakiuu, 4TO MPOUCXOTUT C THAPOOKUCHIO
amomunus npu pH menee 5,57

7.01npenenuTs napaMeTpbl U3BECTKOBO-
KOaryJMpoBaHHOW BOJABI IIPU THJIPATHOM PEKUME
n3BectkoBanus ¢ qoieit Mg(OH)2 B mmame 10%.

Onucanue MKAJbI OLEHUBAHUS :

Ouyenxa: 5
Hudienuii nopoe sévinonnenus 3adoanus 6 npoyermax: 90

Onucanue xapaxmepucmuku 6bINOJHEHUs 3HAHUA: PACUECTHOE 33/1aHIE CUUTAETCS BBIITOJIHEHHBIM

Ha OLEHKY «OTJINYHO», €CIIU MOIY4eH BEpHbIA YHCIEHHBIH OTBET /JIS BCEX UCKOMBIX BEJIMYUH,
NPUBEJICHBI Bce HEOOX0IMMbIe (POPMYJIBI U YPaBHEHHUS U YKa3aHO UX 00OCHOBaHME, IIPUBEICHBI
TEKCTHI BCEX HANMMCAHHBIX MPU PEIICHUH PACUETHOTO 33aHUs IIPOTPaMM; Ha 3alIUTE PACYETHOTO

3aJjaHus 00y4aroIUNCs MOXKET TPAMOTHO OOBACHUTH (PU3MUECKUE IPUHLIUIIBI U METOJTUKY
pemeHust MoI00HBIX 3a/1a4 BOOOIIE M KOHKPETHBIA X0 PEIICHHS PACUETHOTO 3aJaHHsI B YaCTHOCTH

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 15

Onucanue xapakmepucmuky 6bINOJIHEHUs 3HAHUA: PACUETHOE 33JaHNE CUUTAETCS BHIIIOJTHEHHBIM

Ha OIEHKY «XOpOIIOoy, eCITH TpH 00I11IeM abCOIIOTHO BEPHOM XOJI€ BHITIOTHEHUS PACUETHOTO
3a/1aHus OBUIH JIOMYIICHBI HE3HAYUTEIbHBIE HEIOUEThI: MTOTYYCHBI HEBEPHBIE 3HAUCHUS HCKOMBIX

BEJIMYHH, JIKAIUE, TEM HE MEHEe, B Pa3yMHOM JHaIa3oHe, MO0 He yKa3aHO 000CHOBaHHE

UCIOJIb3YEMBIX B pacueTe GopMyd, MPUOTUKESHHUA U JOMYIIEHUH, THO0 JOMYIIEHBI
HE3HAYUTEIIbHBIC HEJ0UYETHI IIPH MTPOTPaMMHUPOBAHHUH PEIICHUS pACUCTHOTO 3aJaHUs; Ha 3aIIUTe
pacueTHOro 3a/1aHus 00YyJarOIIUKCI MOKET TPAMOTHO OOBSICHUTh METOIMKY PEIIeHHS MOJOOHBIX
3aJ1a4 ¥ KOHKPETHBIN XOJ PEIIeHUs PACUETHOTO 3a/IaHUs B YACTHOCTH
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Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 60
Onucanue xapakmepucmuky 6bINOJIHEHUs 3HAHUA: PACUETHOE 33JaHUE CUYUTAETCS BHITIOJHEHHBIM
Ha OIICHKY « Y JIOBJIETBOPUTEIILHOY, €CIIA BCE HCKOMBIE ITAPAMETPhI ONPEICIICHBI, IIPUYEM
CYIIIECTBEHHAS YaCTh PACYETHOTO 33JJaHUS BHIMIOJTHEHA BEPHO U JIJISi HEKOTOPBIX HCKOMBIX BEJTMYUH
MIOJTyYCHBI BEPHBIC YMCIICHHBIC 3HAUYCHUS; HA 3aIlIUTE PACUETHOTO 331aHUsI 00YJArOIIUICS MOKET
IrPaMOTHO OOBSCHUTH XOJI PEIICHUS] PACUCTHOTO 3aaHUs
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COJIEP’KAHUE OLIEHOYHBIX CPEJICTB ITIPOMEXYTOUYHOM 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: N/1-3nk-1 JleMOHCTpUpYyeT MOHUMAaHUE IPUHIIMIIOB U PEKUMOB
paboThl 00BEKTOB MPO(HECCUOHATHHOM AESITEIIbHOCTH U 3aKOHOMEPHOCTEH MPOIECCOB,
IIPOUCXOAIINX B HUX

Bonpocsl, 3aganus
1 .ITapameTpsl, BAUAIOUINE HA KAYECTBO OYUCTKH BOJBI METOJIOM KOAryJIs1H.
2.ITapameTpsl, BAUSIONIME HA KAUECTBO OYMCTKH BOJbI METOJIOM U3BECTKOBAHUSI.
3. TexHomOrus yaneHus U3 BOJbl PACTBOPEHHBIX Ta30B B JIeKapOOHU3ATOpE.
4.TexHONOTUSI OYUCTKHU BOJIbI B PUIITPaX CMEIIAHHOTO JIEUCTBUHU C BBIHOCHON pereHepauen.
5.TexHoJyI0rust O4UCTKU BOJBI METOIOM Na-KaTHOHUPOBAHUS.
6.MexaHu3M 3a7epiKaHus MPUMeced PUIBbTPYIONUM CI0€M B HACHIITHOM OCBETIUTEIHBHOM
bmibTpe.
7.1lprHIANIHATIBHAS CXE€MA YCTAHOBKH IO OYMCTKE BOJIbI METOJAMHU KOAryJIALMH U
U3BECTKOBAHMSL.
8.IlpuHIMNUaNbHas cXeMa OCBETIUTEIIS.
9.Cr1oco0bI MOBBIIEHUS] 5)KOHOMUYECKON 2(PPEKTUBHOCTU MPH IKCILTyaTallud CXEM OYUCTKU
BOJbI METOJIOM HOHHOI'O OOMeHA.
10.Bb160p KOarysisiHTa Mpu COBMECTHBIX MPOLIECCAX KOATYIALNN U U3BECTKOBAHMS BOJIBI.
11.YpaBHEHN XUMHAYECKUX PEAKLNUN, TPOTEKAOIINX IIPU U3BECTKOBAHUH BOJIBI.
12.1I3MeHenune noka3aTenel KadecTBa BOAbI IPU KOAryJIsLUH.
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13.Ctpoenue ABOMHOTO 3JIEKTPUUYECKOTO CI0SI KOJTOMIHON YaCTHIIBI.

14.YpaBHEHUS] XUMUYECKUX PEAKIIHUM, MPOTEKAIOIIMX MPHU OYUCTKE BOJbI METOJOM
KOAaryJisiluu.

15.Meroanka BEIOOpa ONTHMAIBHBIX 3HaUeHUN pH M 103bI KOAryJsiHTa MPU OYHUCTKE BOJIBI
METO/IOM KOAryJISIIHH.

16.IlpuHnnnuanbHas cxeMa O4MCTKH BOJBI METOJIOM rocienoBarensHoro H-Na-
KaTHOHUPOBAHUS.

17.Paccuutath npousBoautenbHocTh BITY miig noanutku ocHoBHOro nukia TOL u
terutoceTd. KomudecTBo 3HEPTroOI0OKOB 4 MIT., TApOIPOU3BOJUTEILHOCTh KOTJIA OJTHOTO OJI0Ka
paBHa 1490 1/4. TenoBas MOIIHOCTb OTOOPOB OJTHOTO OJIoKa cocTasisieT 350 ['kan/4.
[TponyBka xotna - 1%. Bce kotisl - 6apabannbie. OCHOBHOE TOILTUBO — a3, pE3ePBHOEC —
MasyT. Pacxon Mazyrta Ha oauH 3Heproo1ok Bmazyr=80 /4.

18.B 6ake-mepHuKe HanuTo Bojbl V = 20 M3, rzie pacTBOPSIIOT CEPHYIO KUCIOTY. Tpedyemas
nporeHTHas KoHIeHTpanus w=1,5 %. [ImoTHOCTh BostHOTO pacTBOpa coctasisier 1130 kr/m3.
Paccunrars 3HaueHUs1 TpeOyeMoil Macchl peareHra (Kr) Uit co37anus B 0ake-MepHUKe
pacTBoOpa 3a/1aHHOM KOHIIEHTPAIMK U TOy4eHHBIH 00beM pacTBopa (M3).

Matepuanbl 1Jis1 IPOBEPKH OCTATOYHBIX 3HAHUM

1.Yro Takoe maccoBast 101s?

OTtBeTsI:
1) oTHOIIEHNE MacChl PACTBOPEHHOTO BEIIECTBA K MACCE PACTBOPA 2) OTHOIICHNUE MACCHI
pPacTBOPEHHOIO BEUIECTBA K Macce PaCTBOPUTENS 3) OTHOIICHHE MACChl PACTBOPHUTENS K Macce
pactBopa 4) OTHOLIEHHWE MAaCcChl PACTBOPUTENISI K Macce paCTBOPEHHOTO BEIIECTBA

Bepnsiit otBeT: 1
2.B KakuX eIuHHUIAaX U3MEPSIEeTCs MOJIsIpHAst KOHLEHTpaIws SkBuBajieHToB? (IIpaBuibHbIe
BapHaHTHI

OTBeTHI:
) MMmoutb/KT 2) mr/am3 3) mr-3kB/am3 4) /100 T 5) % 6) mr/n 7) Mmmons 3kB/1 8) H 9) MMOIB/1
10) mmons/am3 11) kr/kr

Bepusiii otBet: 3,7,8
3.Yro Takoe MOJIIPHOCTH?

OTBeTsI:
1) xonuuecTBO MoJIEl PACTBOPEHHOI'O BEIIECTBA B €AMHUIIE 00beMa pacTBOpa 2) Macca
pPacTBOPEHHOI'0 BEIIECTBA B €AMHHULIE 00beMa pacTBOpa 3) KOJIUYECTBO MOJIEH pacTBOPEHHOIO
BEIIECTBA B €JMHMIIE MAacChl pacTBOpa 4) Macca paCTBOPEHHOTO BEIIECTBA B €TUHHIIC MaCCHI
pacTBopa 5) KOJIMUYECTBO MOJIeH PacTBOPUTENS B €IUHMIIE MacChl pacTBopa 6) Macca
pacTBOpHUTEIIS B €IMHUIIE MACCHI paCTBOPA 7) KOJIMYECTBO MOJIEH paCTBOPEHHOTO BENIECTBA HA
€IMHUIy 00beMa pacTBOPUTENS §) KOJIMUYECTBO MOJIEH paCTBOPEHHOT'O BELIECTBA HA €AMHUILY
Macchl pacTBOPUTEIIS

Bepuniii otBeT: 1
4.B nprCyTCTBUU KaKOTO WHAMKATOPA MPOBOST TUTPOBAHUE TIPOOBI, €CIIH B BOJIC UMEETCS
rUApaTHas Wiu KapOoHATHAS EIOYHOCTH?

OTtBeTHI:
1) penondranenn 2) metunopanx 3) GeHOIOBBIN KpacHbIi 4) cMeIIaHHbIH

Bepnpsiit otBet: 1
5.JlaiiTe onpeneseHue KECTKOCTH BOBI

OTBeTHI:
1) coneprkanue KAaTHOHOB KaJbIUsl M MarHUsl, BRIPAXKEHHOE B MUJUTUTPAMM-IKBUBAICHTAX B
KyOW4ecKOM JIEIIIMETpe 2) CoJiepKaHne KaTHOHOB, HAXO/IAIINXCS B BOJIE, BRIPAKEHHOE B
MIIIUTPAMM-3KBUBAJICHTAaX B KyOMUECKOM JeUMeTpe 3) cojiep’KaHKue B BOJIE BEILIECTB,
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BCTYMAOIINX B PEAKIIUIO C CHIIBHBIMU KUCIOTaMU 4) COJep)KaHUE B BOJIE BEIIECTB,
BCTYMAIOIINX B PEAKIIUIO C CUIBbHBIMU OCHOBAaHUSIMU

Bepuriii otBerT: 1
6.Kak usmensercs konueHtpanus CO2 B Bojie PH KOATYJIALINHU?

OTBeTHI:
1) yBenmumuBaeTcs 2) HE3HAYMTEIIBHO YBEIIMUMUBACTCS 3) OCTACTCS] HEM3MEHHOM 4)
HE3HAYUTEIILHO YMEHBIIIACTCS 5) YMEHBIIACTCS

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

OTBeTHI:
1) npoGeHsbIii aHTPAUT 2) KATHOHUT 3) aHHOHUT

Bepuriii otBerT: 1
8.Kakue Marepualbl Ha3bIBaIOTCS KATHOHUTAMMU?

OTBeTHI:
1) cnocoOHbIe K MFOHHOMY OOMEHY MOJIOKHUTENbHO-3apsXKEHHBIX HOHOB 2) CIIOCOOHBIE K
MOHHOMY OOMEHY OTPHIIATEIHbHO-3aPSIKEHHBIX HOHOB

Bepnsiit otBeT: 1
9.[ns yero B cxeme obecconuBanus ycranopiien @CJI?

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

Bepnsiii otBert: 3,4
10.0Omneparust B3pbIXJICHHS TPOBOIUTCS, YTOOBI:

OTBeTHI:
1) nepeMeniaTh ol MOHUTA 2) yIAJIUTh U3 CIIOSI HOHUTA HAKOIMMBILIUECS 32 BpeMsl paboThI
BBICOKOJICTICPCHBIC 3arpsI3HECHUS, pa3pyIIUBIINECS 3€pHA HOHUTA U UX ()ParMEHTHI,

npeaoTBPaTUTH KaHaJI006pa3OBaHI/Ie B CJIOC, OCYIIECTBUTDH rnnpomaccmbnxaumo 3arpys3Ku 3)

MIOCMOTPETh, UMEIOTCS JIK B (DUIIBTPE 3arpsI3HEHUS

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

OTBeTHI:

1) menoyHOCTh 2) KECTKOCTh 3) CBOOOHAS YIIIeKHCIoTa 4) KUCIOTHOCTD 5) CTaOMIBHOCTH 6)

pH 7) npo3pauynocTs §) yaenpHast 3JIEKTPONPOBOIHOCTE 9) XIOPHUIBI
Bepwusliii otBeT: 3
12.B kakuX eJUHMIIAX BBIPAXKAETCS CEJIEKTUBHOCTh MeMOpaH?
OTBeTsI:
1) adc % 2) % 3) mMxr/nm3
BepHslii otBeT: 2
13.VkaxuTe XxapakKTepUCTUKU HOHHOTO OOMeHa
OTBeThI:
1) PKBUBaJIEHTHOCTH 2) 0OPaTUMOCTH 3) CENEKTUBHOCTH 4) OJTHOHAIIPABIEHHOCTb
Bepusiii otBert: 1,2,3
14.Kakoi#t peareHT UCIoJIb3yIOT B KA4€CTBE KOATYJISIHTA P N3BECTKOBAHUM BOJIBI B
ocsetauTene?
OTBeTHI:
1) cepHOKHCIOE KeNe30 2) CepHOKUCIBIN alTtOMUHUMA
Bepnpsiit otser: 1
15.Kakumu coeTMHEHUSIMU B OCHOBHOM 00YyCJIaBIMBACTCS IETOYHOCTh BOJIBI
XHUMBOJOOYUCTKHU?
OTBeTsI:
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1) 6uxapOonats! 2) kapboHaTsl 3) TUAPaTH 4) okcanaTsl 5) dhocdaTsl
Bepnwiit otBer: 1,2,3

II. Onucanue wkKanvl oueHUBAHUA

Ouenxa: 5
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 90
Onucanue xapakmepucmuku evtnonanenus 3nanus. Ouenka «OTJIIMYHO» BoicTaBiIsS€TCS CTYICHTY,
KOTOPBIiA MMOKAa3aJl MPU OTBETE Ha BOIIPOCHI OMJIeTa U Ha JIOTIOJHUTEIBLHBIC BOIIPOCHL, YTO BIIAJICET
MaTepUaIoM W3YYeHHON NUCUHUIUIMHBI, CBOOOTHO MPUMEHSET CBOU 3HAHUS ISl OOBSICHEHHS
Pa3IMYHBIX SIBJICHUN U PEIICHUS 3a]1a4.

Ouenka: 4
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapakmepucmuru svinoanenus 3uanus. Ouenka «XOPOILIO» BeicTaBiIsSeTCS CTYAEHTY,
B OCHOBHOM IIPABUJILHO OTBETUBIIIEMY Ha BOIIPOCHI IK3aMEHAIIMOHHOTO OuUJieTa U Ha
JIOTIOTHUTEJIbHBIE BOMPOCHI, HO AOMYCTUBILIEMY MPU 3TOM HEMPUHIUIHAIBHBIE OIIMOKH.

Oyenka: 3
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 50
Onucanue xapaxmepucmuxu gvitnoanerus 3nanus: Ouenka «Y JOBJIETBOPUTEJIBHO»
BBICTABIIACTCS CTYJEHTY, KOTOPBIN B OTBETaX Ha BOIIPOCHI OMJIeTa JOMYCTHUII CYIIECTBEHHBIC U JIaXke
rpyObIe OIMOKH, HO 3aTEM HCIIPABUII UX CaM, JTHOO HAMETHUJI MPABUIIBHBIN MTYTh €r0 BBITOJTHCHHUS,
100 MO yKa3aHUIO MpernoaBaTelis Pelui IpYTyIo 3a/1a4y U3 TOTO K€ pas3zelia AUCIUILTHHBL.

1I1. Ilpaguna évicmasnenus umo2o8o0i OyeHKu no Kypcy

Onenka ompenensercs B cooTBeTCTBUM C [lonokeHuem o OaylbHO-PEHTHMHIOBOM cHUCTeME AJs
ctynentoB HUY «MDW» Ha ocHOBaHMHM CEMECTPOBOM M 3K3aMEHAIIMOHHOM COCTABIISIOIINX.
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