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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. I[TK-1 CniocoGeH K MPOEKTHO-KOHCTPYKTOPCKOM ACSITEIBPHOCTH B cpepe IHEPTeTUIECKOTO
MalIUHOCTPOCHUS
N1-2 leMOHCTpUpYET MOHUMAHUE BIMSHUS OTACIbHBIX (PAKTOPOB HA paboTy H
KOHCTPYKIIHIO 00bEKTa MPO(HECCUOHATILHOM e TEIILHOCTH

N BKJIFOYACT:
AJIS TEKYIEro KOHTPOJIA YCIIEBAEMOCTH

Dopma peanuzaruu: [Tucemennas pabota
1. BOY. O6pazoBanue otinoxenuii B Tpakte (KoHTpoiapHas pabora)
2. Nuarpamma [1yp6s. Koncrantsl Peakunii (Kontponbhas paboTta)
3. OcuoBsl pazpabotku BITY s TOC u ADC (KontponbHas pabora)
4. Ilepexon npumeceii u3 Boabl B nap. Beaenue BXP (KontponsHas padoTa)

BPC nucuumiInHbI

1 cemectp
Beca KOHTpOIbHBIX MeponpusATHil, %
WNnunexe KM-1 | KM-2 | KM-3 | KM-4
Paznen mucnumianHe!
KM:
Cpok KM: 4 8 12 16
OcHOBBI pabOThI ¥ IPOEKTUPOBAHHUS BOJIOTIOATOTOBUTEIBHBIX
YCTaHOBOK
OcHOBBI pabOTHI ¥ MPOEKTUPOBAHUS BOONOATOTOBUTEIbHBIX +
YCTaHOBOK

Hpoueccm XUMHYECKOU U BHeKTPOXHMquCKOﬁ KOppo3uunu

ITporecchl XMMMYECKOHN U 2JIEKTPOXUMHUECKON KOPPO3HH +

[Tpumecu B napoBoastHoM TpakTe TOC u ADC

[Tpumecu B napoBoastHoM TpakTe TOC u ADC +

OO6pa3oBaHue OTIIOKEHUH

OO6pa3oBaHue OTIIOKEHUH +

BXP TOC

BXP TOC +




BXP ASC

BXP ADC +

XUMHYECKHE MPOMBIBKH 000PYI0BaHMS U KOHCEPBALIUS

XUMHYECKUE MPOMBIBKH 000PYI0BaHMS U KOHCEPBALIUS +
Bec KM: 25 25 25 25

$O061as yacte/J1j1s 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
KOMIIETEHIIUH pe3ysbTaTel  00y4eHMsI IO
JUCHUTIIINHE

IK-1 N-2nk1 JemoHcTpupyet | 3HaTh: Ocnogsl pazpadotku BITY mns TOC u ADC (KontponsHast pabota)
MIOHUMaHUe BIIMSIHUSL | METOJIMKU XUMHYECKOTO U BOY. O6pazoBanue otnoxenuit B tpakre (KonrponsHas padorta)
OTHeNnbHBIX  (DakTOpoB Ha | TexHOJormueckoro pacuéra | [lepexoxn mpumeceit u3 Boasl B nmap. Benenne BXP (KonTponsnas pabota)
paboTy W  KOHCTPYKLHIO | BOJOMOATOTOBUTEIBHBIX Huarpamma [Typ06s. Koncrantsl Peakuuii (Kontponbnas padota)
o0beKTa YCTaHOBOK
npodeccuoHanbHOM pacy€T KOJIMYeCTBa
JeSTEIIbHOCTH XUMHUYECKUX PEareHTOB AJIs

BEJICHUS BOIHO-
XUMHUYECKOTO PEXUMA,
OnpeIeJIeHUEe KOHCTAHThI
XAMHYECKUX PEaKIUH,
MIPOU3BEICHUS
pacTBOPUMOCTEMN

YMeTs:

MPOBOJIUTH XUMHUYECKUE U
TEXHOJIOTHYECKHE PACUETHI
BITY u BXP

ONPENENATh KOJTUYECTBO
XUMHUYECKOTO peareHTa, Jjist
BEJCHHS BOJTHO-
xumuyeckoro pexuma TOC
u ADC




11. Cooeporcanue oyenounvix cpeocme. Illlkana u kpumepuu oyenueanus
KM-1. OcnoBbl pazpadorku BITY pust TOC u A9C

®opmbl peasuzanun. [TuceMennas padora

Tun KoHTpoIBHOr0 MeponpusaTus: KontponsHas padora

Bec konTpoabHoro meponpusitusi B BPC: 25

IIpouenypa npoBeleHUsi KOHTPOJBLHOrO MeponpusaTusi: CTyIeHTHl  OPUXOIAT B
aynutoputo.Ilonydaer Ouier ¢ KOHTPOJIbHBIMH Bompocamu.B Tedenun 45 MHUHYT CTYACHTHI
00s13aHBl  OTBEYAIOT Ha TMOJy4YeHHbIE BONpochLIlo (akTy oTBeTa Ha KOHTPOJBHBIC BOIPOCHI
CTYJEHTBI CAAI0T OMJIETHI MPENO/IaBaTENI0 Ha IPOBEPKY

Kpartkoe cogep:xanue 3aganus:
Bapwuanr 1.
1. OrtHoueHue KanblueBOW K MarHUEBOM KECTKOCTU B BOJIHOM PacTBOpPE paBHO 2,5.
Omnpenenure 3HaYCHUE KAIbIIMEBON, MAarHUEBO, KapOOHATHOW U HEKapOOHATHOM KECTKOCTH,
ecym koHneHTpanus nonoB HCO3- = 140 mr/n, pH pactBopa pasen 9,8 a 3HaueHue oOmien
JKECTKOCTH 2,1 Mr-skB/am3.
2. PaccumraiiTe Ka4ecTBO BOJBI MIOCIIE OCBETIIUTENS, €CIIM B HCXOTHOM BOJIC MPUCYTCTBYIOT
MOHBI B CIIEAYIOIUX KOHLIeHTpauusx (Bc€ B mr/m): Ca2+ = 167,0; Mg2+ = 30,6; Na+ = 67,6;
HCO3- = 400; SO42- = 282; Cl- = 47. Kakue peareHTsI (TUI U XUMHYECKHE (POPMYIIbI)
JIO3UPYIOTCSI B OCBETIUTENb U B KakoM KonuuecTse, ecinu [k = 0,7 mr-sks/am3. pH ucxognoi
BOJIbI IPUHATH PABHBIM 7.
3. Kakas xonnenrpamus nonoB CO32-0yaeT B BOJE MOCIE OCBETIUTENS, €CIH
koH1eHTpanus nonoB HCO3-B ucxomnoit Bose paBaa 200 mr/nm3. OTBET 000CHYHTE.
4. Kaxum oOpa3om omnpeensercss IpOU3BOUTEILHOCTh BOJOMOATOTOBUTEIHHON YCTAHOBKU
g TOC?

Bapuanr 2.

1. OrHoueHue KanblMEeBOW K MarHUEBOM KECTKOCTH B BOJJTHOM pacTBOpe paBHO 1,5.
Onpenenure 3HaU€HUE KaJIbLINEBON, MATHUEBOM, KApOOHATHOW U HEKapOOHATHOM JKECTKOCTH,
ecnu koHueHTpanus nonoB HCO3- = 100 mr/n, pH pactBopa pasen 10, a 3HaueHue ooO1ueit
KECTKOCTU 5 MI-3KB/IM3.

2. PaccuuraiiTe KauecTBO BOJbI IIOCJIE OCBETIMTEINS, €CIIU B UCXOJHOM BOJIE IPUCYTCTBYIOT
MOHBI B CIIEAYIOMINX KOHIIEHTpanusx (Bcé B mMr/mn): Ca2+ = 60; Mg2+ = 53; Na+=161; HCO3-
= 232; SO42- = 197; Cl- = 214. Kakue peareHTbI (THII 1 XUAMUYECKHE (GOPMYIIbI) TO3UPYIOTCS B
OCBETJIUTEINb U B KAKOM KosHnuecTBe, eciu Ik = 0,7 mr-sks/am3. pH ncxoaHoi BoAbl IPUHATH
paBHBIM 7.

3. Kakas xonnenrparnus nonoB CO32-0yaeT B BOJE IMOCIIC OCBETIUTEIS, SCITH
koHueHntpanus nonoB HCO3-B ucxoanoit Bojae paBHa 100 mr/mm3. OTBeT 000OCHYMTE.

4. KakuMm o06pazom onpeaensercs Ipor3BOIUTENbHOCTh BOJOIOATOTOBUTEIbHOW YCTaHOBKH
st TOC?buneTsl ¢ KOHTPOJIBHBIMU BOIIPOCAMHU

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

3HaTh: METOAMKUA XUMHYECKOTO M 1.ocHOBHBbIE cTynieHn ouucTku BITY

TE€XHOJIOTHYECKOTO pacuéra 2.mporiecc AexkapOoHU3auu

BOJIOTIOArOTOBUTEIBHBIX 3.mpunImn padotet GCJ

YCTaHOBOK 4.0CHOBHBIE TIOKa3aTeJIM KayecTBa TEIJIOHOCUTENS
5.MpeloYncTKa




Onucanue MKAJbI OIICHUBAHUSA:

Ouenxa: 5
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapakmepucmuku btnonenus 3nanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIU 3aJJaHUe
BBITIOJTHEHO B MOJIHOM 00'beME WJIH BBITIOHEHO MMPEUMYIIIECTBEHHO BEPHO

Ouenka: 4
Huodicnuii nopoe svinonnenus 3a0anus 6 npoyenmax: 60
Onucanue xapakmepucmuku ebtnoanenus 3uanus. OueHka "Xopomio" BbICTABISAETCS €CIIN
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABIICHHE JISI PEIICHUS 3a/1a9

Ouenxa: 3
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuku ebtnonenus 3uanus. OueHka "yJ10BICTBOPUTEIHHO" BBICTABISETCS
€CJIM 3aJaHue TIPEUMYIIECTBEHHO BBITIOJIHEHO

KM-2. BOY. O6pa3oBaHue 0T/I0keHHI B TPaKTe

®opmbl peasuzanun: [TuceMennas padora

Tun koHTpOIBLHOr0 MeponpusaTus: KontponsHas pabora

Bec kouTposabHoro meponpusitusi B BPC: 25

IIpouenypa npoBeaeHUusi KOHTPOJLHOro Meponpusitusa: CTyIeHTBI  TPUXOISIT B
aynutoputo.Ilonydaer Ouner ¢ KOHTPONbHBIMH Bompocamu.B Tedenun 45 MHUHYT CTYACHTHI
00s13aHbl OTBEUAIOT Ha TMoJydeHHble BoOMpockl.Ilo ¢akTy oTBeTa HAa KOHTPOJIBHBIE BOMPOCHI
CTYJEHTHI CIAI0T OMJIETHI MPENO/IaBaTENI0 Ha IPOBEPKY

Kpatkoe conep:xanue 3aganus:
BapuanT 1
1. Xumundeckast ¥ 2IEKTPOXUMUYECKAs] KOPPO3Us. BUIbI XMMUYECKON KOPPO3HUN.
2.AHOHAS MONSIPU3ALMOHHAS KPUBAs.
3.0npenenute, Oyaet 1u 00pa30BBIBATHCS OCATOK €CIIM B BOJIE COAEPIKATCS MPUMECH B
CIIeYIONMX KOHIeHTparmsx (Bcé B mr/in): Ca2+ = 80; Mg2+ = 10; PO43- = 100; SiO032- = 35.
pH BonHoro pactBopa pasex 10,1, a 3HaueHUS TPOU3BEACHUN PaCTBOPUMOCTEN PaBHbI: AJIs
MgSiO3 = 10-9; Mg3(P0O4)2 = 7*10-12; Cal0(PO4)6(0OH)2 = 10-37.
4.Ha puc. 1 npencraBieHa cxema MocieoBaTeIbHO COEAMHEHHBIX TEIII000MEHHUKOB.
Omnpenenure koHeHTpanuu coequnennii Ca3(P0O4)2; CaF2 B roukax b, B, I', ecnu usBectHo,
YTO B TETNIOOOMEHHHUKAX TMOIIEPKUBAIOTCS cheayromue temmneparypsl: 1 — 50 °C; 2 — 100 °C;
3 — 150 °C, a 3HaueHus NPOU3BEICHUIN PAaCTBOPUMOCTEM /IS TAHHBIX COSAMHEHUN
cleayoIue:
Ca3(PO4)2 1*10-29 2*10-29 3*10-30
CaF2 4,0*10-11 7,0*10-11 7,0*10-13
KonmenTpanus nonos B Touke A (mr/n): Ca2+ = 40; PO43- = 28; F- = 50.
[TpuHSTH 3HAUEHUST KOHIICHTPAINIl HCKOMBIX COeIMHEHUN B 0003HAUYEHHBIX TOUKAX, KaK
JIEHCTBUTEIIbHBIC TTPOU3BEACHUS PACTBOPUMOCTH BOJIHBIX PACTBOPOB.BHIIETHI C KOHTPOIBLHBIMU
BOIIPOCAMHU

Bapuanr 2

1. Xumunueckast ¥ SIEKTPOXUMHYECKAS] KOPPO3Us. BUIbI XMMUYECKON KOPPO3UH.

2.AHO/HAs NOJIIPU3ALMOHHAs KPUBAs.

3.0mpenenute, OyaeT 11U 00pa30BbIBATHCS OCAJOK €CIIU B BOJIE COJIEPIKATCS IPUMECH B
CJICAYIONIMX KOHIeHTparmsx (Bc€ B mr/in): Ca2+ = 65; Mg2+ = 20; PO43- = 80; Si032- = 20.
pH BoaHOrO pacteBopa paseH 9,5, a 3HaUeHUS IPOU3BEACHUN PACTBOPUMOCTEN PABHBIL: JIJIS
MgSiO3 = 10-9; Mg3(P0O4)2 = 7*10-12; Cal0(PO4)6(0OH)2 = 10-37.



4.Ha puc. 1 mpeacrapieHa cxeMa MocaeI0BaTeIbHO COSTUHEHHBIX TeITIO0OMEHHUKOB.
Onpenenure koHneHTpanun coeauHenuit Ca3(P0O4)2; CaF2 B Toukax b, B, I', eciiu uzBectHo,
YTO B TEIIOOOMEHHUKAX MOICPKUBAIOTCS ceaytoniue Temmeparypsl: 1 — 50 °C; 2 — 100 °C;
3 — 150 °C, a 3HayeHUs TPOU3BEIACHUN PACTBOPUMOCTEH TSI IAHHBIX COSTUHEHUIN
CJEeIYIOIINE:

Coenunenuns I1P

50 100 150

Ca3(P0O4)2 1*10-29 2*10-29 3*10-30

CaF2 4,0*10-11 7,0*10-11 7,0*10-13

Konnenrpanus nonos B Touke A (mr/n): Ca2+ = 35; PO43- = 50; F- = 16.

[TpuHATH 3HAUEHHS KOHIICHTPALUH HCKOMBIX COCTMHEHNUI B 0003HAYEHHBIX TOUKAX, KaK
JIEHCTBUTEIIbHBIE TPOU3BEACHUS PACTBOPUMOCTH BOJHBIX PACTBOPOB.

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

3HaTh: pacuér KOJINYECTBA 1.006pa3oBanue 0TJI0KEHUH B TapoBOAsSHOM Tpakte TOC
XUMHUYECKMX  peareHToB  JUis 2.cocTaB OTJIOKEHUH B MaponeperpeBaTessax U TypOMHax
BEJICHUS BOJIHO-XUMHUYECKOTO BBICOKOT'O JTaBJICHMUSI

peKuMa, onpezeseHHe KOHCTaHThI 3.00pa3oBanue otioxkeHuit B Typoune CKJI
XUMHYECKUX peaxkuui, 4.npumecu B napoBosiHOM TpakTe TOC

IIPOU3BEJICHUS] PACTBOPUMOCTEN 5.ycnoBust BeIIeNeHHs TBEPIOH (a3l

OnucaHue MKAJbI OLleHUBAHUS:

Oyenka: 5
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapakmepucmuku blnonenus 3nanus; OueHka "oTIMYHO" BBICTABIISIETCS €CJIU 3aJJaHue
BBITIOJIHEHO B MOJIHOM 00BEME HJIM BBIIIOJTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: 60
Onucanue xapaxmepucmuxu evinoaneHus snanus: OueHKa "XopoIo" BBICTABIIAETCS ECIIN
OO0JIBIIMHCTBO BOIIPOCOB PACKPHITO. BBIOPAHO BEPHOE HANpaBJICHUE JUIsl pEIIeHUs 3a/1a4

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: S0
Onucanue xapaxmepucmuxu 6vinoaneHus snanus: OueHKa "y10BIETBOPUTEIBHO" BBICTABIIAETCS
€CJIM 3aJJaHle MPEUMYIIECTBEHHO BHIIIOJIHEHO

KM-3. Ilepexon npumeceii n3 Boabl B nap. Benenne BXP

®opmbl peaausanun: [lucemennas padbora

Tun kouTpoabHoro Mmeponpusitusi: KontponsHas padora

Bec konTposbHOro meponpusitusi B BPC: 25

IIpouenypa mnpoBeneHMsi KOHTPOJBHOro Meponpusitusi: CTyAeHTBl  NpPUXOJAT B
aynutoputo.llonygaer Owier ¢ KOHTPOJIBHBIMH BompocamMu.B TedeHun 45 MUHYT CTYIACHTHI
00s13aHBl OTBEYAIOT Ha IMOJydyeHHble BompocklIlo ¢akTy oTBeTa Ha KOHTPOJIbHBIE BOIPOCHI
CTYJEHTBI CAAIOT OMJIETHI MPENO0/IaBaTeNI0 Ha IPOBEPKY

Kparkoe conepxxanue 3agaHus:
Bapmuanr 1.
1.  Boano-xumuueckue pexxumbl a1 TOC ¢ npIMOTOUYHBIMU KOTJIaMH. THIIbI, peareHTsl,
TOYKHU JO3UPOBAHUS.
2. Ompenenute KOHIEHTpanuio nmpumMeceit Fe2+ B KOHTYpe ¢ KOTJIOM MPSMOTOYHOTO THIA 32
KOHJIEHCATOPOM, €CJIU B Mape nepe] KOHJEHCaTOPOM OHA COCTABISAET 7 MKI/aM3, B




oxyaxaatomieit Boae 15 mr-sks/nm3. [Tpuuém npucocs B konaeHcaTope coctasisior 0,02%, a
MOTOK KoHAeHcaTa 115 M3/4. YV 10BIeTBOPSET JIM MOTyYeHHAss KOHIICHTPAIUSI HOPMUPYEMbIM
[I0KAa3aTeNsIM KaueCTBa TEIIOHOCUTEIS?

3. Ha moBepxHOCTH KOHCTPYKIIMOHHOTO MaTepHuasa IIomaapio 2,75 M2 006pa3oBaiics CIou
otioxenuit TomuuHoi 0,02 cM u moTHocThIO 1250 kr/™M3. M3BecTHO, YTO BpeMsi 00pa3oBaHHs
JTAHHOTO c1104 cocTaBiseT 35 cyTok. OneHuTe JaHHBIA KOHCTPYKIMOHHBIN Mateprai Ha
KOPPO3HUOHHYIO CTOMKOCTb.

4.  OnpenenuTh BUIAUMBIA, HOHHBIN U MOJEKYJISPHBINA KO3 PUIIMEHTHI pacpeeIeHUs IS
JKenesa U Meu 1pu 3HaueHuu pH = 6, eciiu 3aBUCUMOCTh BUIUMOTO KO3 duimenTa
pacnpenenenus ot pH npencrasinena Ha pucyHke (Ha nocke), a fFe = 0,7 npu pH = 7; BCu =
0,75 mpu pH =9,5.

Bapuanr 2.

1.  Bomno-xummueckue pexxuMmsbl 111 TOC ¢ 6apabaHHBIMU KOT/IaMH. THITBI, peareHThI,
TOUYKH JIO3UPOBAHUS.

2.  Omnpenenure KoHIEHTpaluio mpumeceir Cu3+ B KOHType ¢ KOTJIoM O0apabaHHOro THIIA 32
KOHJICHCATOPOM, €CIIU B Mape Mepes; KOHACHCATOPOM OHa COCTaBIseT 3,5 MKr/nmm3, B
oxnaxaaromieit Boae 17 mr-ske/am3. [Ipuuém npucockl B kKoHaeHcaTope coctasisitor 0,03%, a
NOTOK KOHJeHcaTa 125 M3/4. Y 1oBIeTBOPSIET JIM MOTy4YeHHAs! KOHIIEHTPAIMSI HOPMUPYEMbIM
MOKa3aTeNsIM KaueCcTBa TeIIOHOCUTES?

3. HanoBepxHOCTH KOHCTPYKIIHOHHOT'O MaTepHaia miomaasio 1,75 M2 obpa3oBascs cion
otioxeHui TommuHou 0,08 cM 1 ioTHOCTRIO 1550 Kr/M3. M3BECTHO, 4TO BpeMst 00pa3oBaHUs
JTAaHHOTO 105 cocTaBisieT 37 cyTok. OLieHNUTE JaHHBIM KOHCTPYKLIIMOHHBIA MaTepuai Ha
KOPPO3UOHHYIO CTOUKOCTb.

4.  OnpenenwuTh BUIUMBIA, MOHHBINA M MOJICKYJISIPHBIN KO3 PUITMCHTHI pacIipeIeIICHUS TSI
JKenesa U Meau npu 3HaueHuu pH = 6, ecniu 3aBUCHMOCTh BUIUMOTO KO3 duirenTa
pacrnipenenenus ot pH npencraBnena Ha pucyHke (Ha nocke), a fFe = 0,7 npu pH = 7; BCu =
0,75 mpu pH =9,5.

KoHTpoJibHbIe BONIpOCHI/3aJaHUA:

YMeTh: onpenensarb KOJIUYECTBO 1.MpOBOAUTH XUMHUUYECKHE U TEXHOJIIOITMUYECKUE PACUETHI
XUMHUYECKOTO peareHTa, s BIIY u BXP

BEJICHUS BOJIHO-XUMHYECKOT'O

pexuma TOC u ADC

Onucanue MKaJbI OlleHUBAHUS:

Oyenka: 5
Hudicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISETCS €CIIM 3aJaHue
BBITIOJTHEHO B MOJIHOM 00'beMe WIIH BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Ouenka: 4
Huodicnuii nopoe sevinonnenus 3aoanus 6 npoyermax: 60
Onucanue xapakmepucmuku evtnoanenus 3uanus. OueHka "Xoponio" BbICTABISETCS €CIU
OOJIBIIMHCTBO BOMPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABJICHHE [T PEIICHUS 3a/1a4

Oyenka: 3
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuku evinonnenus snanus: OneHka "ya0BIeTBOPUTEHLHO" BBICTABIISCTCS
€CITH 3aJIaHUE MMPEUMYIIIECTBEHHO BBITIOJTHEHO




KM-4. [Inarpamma Ilyp063. Koncranrsl Peakumid

®opmbl peanauzanuu: [luceMennas padora

Tun kouTpoabHoro Mmeponpusitusi: KonrpossHas padora

Bec koHTpOobHOr0 MeponpustTusi B BPC: 25

IIpouenypa mnpoBeaeHHMst  KOHTPOJBHOro  Meponpusitusi: CTyleHTBl  NpPUXOIAT B
aynuroputo.Ilonyqaer Ouier ¢ KOHTPOJBHBIMH BompocamMu.B TeueHumnm 45 MUHYT CTYIEHTHI
00s13aHBl OTBEYAIOT Ha IOJydeHHble BomnpochlIlo ¢akTy oTBeTa Ha KOHTpPOJIbHBIE BOIPOCHI
CTYACHTHI C/Ial0T OUJIETHI MPETIOAaBATEINIO HA TIPOBEPKY

Kpatkoe cogepixanue 3a1aHusi:
Bapuanr 1.
1. 3BanucaTh XUMHUYECKHE pEaKLUU THIPOIN3a COIU U JUCCOLUAIIUN KUCIOTHI, OT KOTOPO
3Ta coJIb 00pa3oBaIach, a TAKXKE ONPEISIUTh 3HaYeHHe pH BOITHOTO pacTBOpa NpH
no3upoBanuu Na2SiO3 B konudectBe 25 Mkr/n. Koncrantel nuccormanuu H2Si03 paBHBL: Mo
nepsoii crynenu 1,3*10-10; mo BTopoii crymenu 2*10-12.
2.  Omnpenenure koH1eHTpanuio PO43- B K0T/I0BOI Bojie (OTBET B MI/AM3) MpHU JO3UPOBKE
Na3PO4, ecnu 3nauenue pH koTy10BO# BOABI paBHO 9,5; a KoHCTaHTHI nuccormanuu H3PO4
paBHBI: 110 nepBoii crynenu 7,11*10-3; mo Bropoii ctynenu 6,2*10-8; o TpeTbeid CTyneHu
4,4*10-13.
3.  basucnas nuarpamma [1yp6s Asis CUCTEMBI «OKeJ€30-BOAA-KHCIOPOI.

Bapuant 2.

1. 3anucaTb XUMHUYECKHE pEaKLUU THIPOIN3a COIU U JUCCOLUAIIMN KUCIIOThI, OT KOTOPOM
3Ta CcoJib 00pa30BalIach, a TAKXKE ONPeNeNInTh 3HaueHue pH BogHOrO pacTBopa npu
nosupoBannu Na2CO3 B xonmuecte 35 mkr/in. Koncrantsr nuccormanuu H2CO3 paBHbI: 10
nepBoi ctynenu 4,5*10-7; mo Bropoii crynenu 4,7%10-11.

2. Paccumraiite pH xot1i0B0i#1 Boas! npu no3upoBke B He€ Na3PO4 (o PO43-) B
kosnyectBe 20 Mkr/n. Koncrantsl nucconmarmu H3PO4 pasnbl: o nepsoii ctynenu 7,11%10-
3; mo BTopoii crynenu 6,2*10-8; mo TpeTheii ctynenn 4,4*10-13.

3. basucnas auarpamma [1yp03 115 cCTEMBI «OKelle30-BOJa-KUCIOPOI».

KoHTpoJibHbIe BONIpOChI/3aJaHUA:

YMeTh: IpPOBOAUTH XUMHYECKHE U l.onpenenars KOIMYEeCTBO XUMUYECKOIO PeareHTa, JJist
TexHosiornyeckue pacuérel BIIY n BeJIeHUs BoJIHO-xuMuueckoro pexxuma TOC nu ADC
BXP

OnucaHue MKaJbI OlleHUBAHUS:

Oyenka: 5
Huorcnuii nopoe svinonnenus 3a0anus 6 npoyenmax: 10
Onucanue xapaxmepucmuxu vinoineHus snanus: OueHka "oTIMYHO" BBICTABIISETCS €ClU 3aJaHHe
BBITIOJTHEHO B TTOJTHOM 00bEME WITH BBITIOJTHEHO MMPEHMYIIIECTBEHHO BEPHO

Oyenka: 4
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 60
Onucanue xapaxmepucmuxu evinoineHus snanus: OneHkKa "XopoIo" BEICTABISIETCS CIH
OOJIBIIMHCTBO BOIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABICHHUE JUISI PEIICHUS 32,124

Oyenxa: 3
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 50
Onucanue xapaxmepucmuxu evinoineHus sHanus: OneHka "yI0BIEeTBOPUTENBHO" BHICTABIISETCS
€CIIM 33JJaHue MPEUMYIIECTBEHHO BHITIOJTHEHO
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB ITIPOMEXXYTOUYHOM ATTECTAIIUA
1 cemectp
@opMa NPOMEKYTOUYHOM aTTecTalumM: JK3aMeH

IIpumep Onsiera

HRY OK3AMEHAIMOHHBIM BHJIET Ne 7 Vineepcoao:
Kacdegpa Teoperuuecknx OcHob TertoTexHuxn my. MLIT 3as. xaghedpori
Bygazosn4a ToT
MHDH : Bo, D pexmst TIC n ADC
SEMIL 23 dexabps 2020 2

1. Jmarpamva [lloapona. 3ammTHBIE NIEHKH Ha
MOBEPXHOCTH KOHCTPYKIHOHHBIX MaTEPHATOB.

=]

. OuipTpel cMemaHHOrO JeffCTBHA C  BBIHOCHOH
pereHepanmeif.

3. Paccumtats pH KOT;I0BOH BOIBI IPH J03MPOBAaHHH B
Hed NasPO: B rommyectse 35 Mmur/1. Komeramtsi
mucconuanun H3PO: paBHBL Mo TepBoH cTymeHH
7,11*10%; mo BTopoit crynenn 6,2*10-%; mo TpeTpeit
crymern 4,4*10°15.

IIpoueaypa nposenenust

OK3aMeH MpOBOJUTCS IO OWJIeTaM YCTAHOBJIEHHOIO o0paslia, KOTOpble [UId KaXKIOH ceccuu
YTBEP)KIAIOTCS 3aBEAYIONIMM Kadeapol ¢ yKa3aHWEM AaThl YTBEPIKICHHUS M 3aBEPSIFOTCS JIEKTOPOM
noroka. B bunere npeaycMoTpeHsl TeopeTnyecKas M NpakTudeckas 4acTH.OLEHKa 3a DK3aMEH,
IIPOBOAMMBIN B YCTHOM (popMe, BBICTABIISETCS MPENOJAaBaTEIEM CHayala Ha JIMCTE, COAEPIKALUM
OTBET 00y4aroUIerocs, B COOTBETCTBUU C MEPUTEPUSIMHU, YCTAHOBIEHHBIMU OLIEHOUYHBIM CPEJICTBOM
[0 JIaHHOW JUCHUIUIMHE.3aTeM IOJOKUTENIbHAs OIIEHKAa BHOCUTCS B BEJOMOCTb M 3a4YETHYIO
KHIKKY. [Ipy HeyJZOBIETBOPUTEIBHOM OTBETE OOYy4aroIIerocss HEyIOBIETBOPUTENbHAs OLIEHKA
BBICTABJIIETCS. CHayaja Ha JHCTe, COJEpXalleM OTBEeT OO0ydarouerocs, ¢ IUCbMEHHBIM
000CHOBaHMEM BBICTaBJIEHHOW OLIEHKH, 3aTEM OLIEHKa BHOCHTCS B BEJOMOCTb. B 3a4eTHYI0 KHIKKY
HEYJI0OBJIETBOPUTEIIbHAS OLICHKA HE BHOCUTCSI.

L. Ilepeuens Kkomnemenyuii/uHOUKAmMopo8 u KOHMPOILHBIX 60NPOCOE NPOGEPKU PE3YTbM AN 08
0C60EeHUA OUCYUNIUHDL

1. Komnerenuusi/Mnankarop: UJ-2nk-1 JleMoHCTpUpyeT NOHUMaHKE BIAUSHUS OTACIbHBIX
(dakTopoB Ha pabOTy U KOHCTPYKIIHUIO 00BEKTa MTPOPECCHOHATILHOMN e TEIHHOCTH

Bomnpocel, 3axanus
1.

1. [Owarpamma LoapoHa. 3aWwmTHbIe NAEHKM Ha NOBEPXHOCTU KOHCTPYKLUMOHHbIX MaTepnanos.

2.@uabTpHl CMENIAHHOTO JIEUCTBUS C BRIHOCHOM pereHepanuen

3.Koncrpykuuonnsie marepuaisl TOC. MapkupoBka, kiaccudukanus

4.Ha noBepXHOCTH IUIOM@Abk0 1,5 M2 MMeeTCs CIoN OTJIOKEHUH, COCTOSIIUN U3 TPOTYKTOB
Koppo3uu ioTHOCTRIO 1100 kr/M3, TonmuHo#i 0,2 MM. PaccauTath CKOpOCTh KOPPO3UH, €CITU
JIAaHHBIHN ciioi oOpazoBarcs 3a 60 cyTok

5.BoaHo-XxuMHUECKHE PEKUMBI € TAPOra30BbIMU YCTAaHOBKAMU

6.2JIeKTPOICHOHU3ATIHS

7.Mexanuueckue (pUIbTPHI: AIEKTPO-MarHUTHBIE

8.BOIHO-XNMHUYECKHE PEKUMBI TETUIOBBIX CETEU
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Paccuntats pH xoTa0BOH BOIBI OPH T03HPOBAHHH B
Heé NasPOs B rommuectee 35 Mrr/a. KoHctaHTEI
macconuanny H3PO: paBHEI: mo mepBoH cTymeHH
7,11*103; mo eTopoii cryneru 6,2*10%; no Tperseit
crymern 4,4*10-13.

B BomHOM pacTBOpe cOepAaTCa HOHEBI B CASTYIOMIHX
koHIeHTpammax: Cal® = 150mr/mv’; CO:- =
220Mr/m?, SO43- = 140 Mr/mv®, a sHauenne pH = 9.
Onpenenuts, ©OyOeT 1M BHOAJaTh  OCAIOK
oOpasymooIiHxca COeJHHEHHH. ecIH s3HaueHHA [IP
crexyromue:Ca(OH) = 5,49*10-%; CaSOs = 9,12*10-
6, CaCO3 = 5*10-10,

10.

Ha nosepxsocte mmomanmsto 1,5 M2 mMmeercs croif
OTIOKEHHH, COCTOAIMMHE H3 NPOAYKIOE KOPPO3SHH
miotHocTeo 1100 kr/ad, Tommmmo# 0.2
PaccunTtaTs cKOpOCTE KOPPOSHH, €CIH JaHHBIH CIOH
obpasopanca 3a 60 cyTox.

11.

Onpezxennte koHUeHTpannio POs* E KoTI0E0H Boge
(otBer B Mr/me) npu mosmpobke NasPQ4, ecim
sHaueHHe pH KoT0BOH BoBI paBHO 9.5; 2 KOHCTAHTEI
mucconranun H3POs pasHBI: mo mepsol CcTyIEHH
7.11*10-3; mo BTopoit crynenn 6.2*10-%; mo Tpetneit
crynern 4,4%10-13,

12.

Paccuntats pH KOTI0BOH BOIBI IPH JO3HPOBAHHH B
Heé NasPOs B xommuectse 20 mrr/n. KomeraHTHI
mucconuanuu Hi;POs passel mo nepeoll cTyneHH
7.11*10-%; mo BTopo#i crynenn 6.2*10-%; mo Tpetreit
crymenu 4,4*10-13,

13.

MarepuaJsl 1JIs1 NIPOBEPKHU OCTATOYHBIX 3HAHUM

1.Kakue 13 MOHOB BXOJAT B OIpejielieHne 00LIeH )KeCTKOCTH BOJbI?
OtBeThI:
a). Kanpuuii 6). maruuit B). Hatpuii r). Kanuit 1). OtBets! a) u 6) npaBuiibHbIe €). Bce oTBeTHI
IpaBUJIbHbIE
Bepnpiii otBet: ). OTBETHI a) U 0) MpaBUIIbHBIE
2.Kakoil menoyHocTH HeT?
OtBerTsI:
a). O6mas 6). Pocarnas B). CunukaTtHast r). CepHOKUCTAS
Bepnsiii otBet: ). CepHoKucnas
3.Kakoii u3 GpuiabTpoB MEXaHUYECKOM OUNCTKU HE IPUMEHSETCS IS IIOATOTOBKHU BOJIBI B
pamkax skcmutyarauuu BITY?
OtBeThI:
a). Haceimuoit 6). HambIBHOI B). DneKTpoMarHUTHBIN T). MaciasHbIl
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BepHusliii otBeT: 1). MacsHblii
4 Kakasi nuarpamMma uuTIOCTPUPYET MPOIECC MPOTEKAHUE XUMUUECKON KOPPO3Un?
OTBeTHI:
a). lnarpamma lloapona 6). duarpamma I'epcu-1lITpubdeka B). J{uarpamma ITyp6s
Bepuriit otBet: a). [{uarpamma [lloapona
5.Kaxkoii Buz nmoTeHImana He GUKCUpyeTcst Ha aHOHOM MOJISAPU3AIMOHHON KPUBOI?
OTBeTHI:
a). [lorenuman nmpo6os 6). Osie-moTeHIUAN B). aHOIHBIN TMOTSHIIMA T'). KATOHBII
MOTEHIIAAT
BepHbIii OTBET: T). KATOAHBIN MOTEHIIAAT
6.B kakyr TOYKY MPH BEJICHUN BOJAHO-XUMUYECKOTO pexkuMbl TOC ¢ 6apabaHHBIMU KOTIaMU
MIPOU3BOJUTCS 103UPOBKa TpuHaATpuit hocdara?
OTBeThI:
a). Ha Bcac xonaeHcaTHOTO Hacoca 0). B geaspartop B). Ha Bcac mUTETAIBLHOTO Hacocar). B
OapabaH KoTIa
Bepnsiii otBeT: T). B 6apaban kotia
7.Kakast u3 hopM OKCHIIOB Keie3a SBISETCS YyCTOMYNBON?
OTtBeTsI:
a). FeO 6).Fe203 B). Fe304
Bepnpiii otBet: B). Fe304
8.HazoBuTe cTyneHu o4MCcTKH, BXoAd1IuMe B “Kkiaccuyeckuii” coctaB bOY?
OTtBeTsI:
a). Mexaanueckue ¢puiabTpa 6). DUIbTpHl CMEIIAHHOTO JIeUCTBUA B). H-KaTHOHUTHBIC
¢buneTpsl T). OH-annonuTHBIE GUILTPHI a). [IpaBunbHBIE 0TBETa a) U 0) €). [IpaBunbHBIC
OTBETHI a), 0) 1 B) k). [I[paBUIIbHBIC BCE OTBETHI
Bepnsiii otBeT: 1). [IpaBunbHbBIE OTBEeTa a) U 0)
9.Kakas 13 IOCTOSTHHBIX BEJICYHH XapaKTEPU3YET CKOPOCTh MPOTEKAHUSI XUMHUYIECKON
peakuuu?
OTBeTHI:

a). KOHCTaHTa paBHOBecHs 0).nmocrostHHast [Inanka B). moctosiHHas bonbimana r). [IpaBunbHbIe

OTBETHI 0) U B)
BepHblii OTBET: a). KOHCTaHTa PaBHOBECHS
10.Ha3oBuTe ycinoBue o0p3aoBaHUs OCaaKa.
OTBeThI:
a). [Ipo3Beienre pacTBOPUMOCTH B pacTBOpE OOJIbIIE TPEIETLHOTO MTPOU3BEICHUS
pactBopumocTH 0). [Ipo3BenieHre pacTBOPUMOCTH B PACTBOPE MEHBIIIE IPEIETbHOTO
IIPOU3BENICHUS PACTBOPUMOCTH
Bepusliit otBet: a). [Ipo3BeneHne pacTBOPUMOCTH B pacTBOpE 0OJIbIIIE MPEeTbHOIO
MIPOU3BEICHUS PACTBOPUMOCTH
11.Kakoit Bug KOppo3uH HE OTHOCHUTCS K 001Ien?
OTBeTHI:
a). paBHOMEpHast 0). HepaBHOMEpHasi B). W30MpaTebHas
BepHnplii oTBeT: B). n30uparenbHas
12.Kakoii Buj KOppO3UH HE OTHOCUTCSA K MECTHOM?
OTtBeTHI:
a). mATHaAMU 0). aHOJHAS B). SI3BEHHAS
BepHblii oTBeT: 0). aHOAHAS
13.HazoBure “kiaccuueckyro’ 3arpy3ky aekapOoHu3aTopa?
OTtBeTHI:
a). kosbIa Pamura 0). miactunel Pamura B). oTBETHI a) U 0) IpaBUIIbHBIE
BepHblii 0TBET: B). OTBETHI a) U 0) IpaBUIIbHBIE
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14.Kaxoii u3 BOIHO-XMMHUYECKUX PE&KUMOB He puMensiercst Ha TOC ¢ GapabaHHBIMH
KoTaamu?
OTBeThI:
a). TABP 6). KABP B). I'BP r). DxcniepuMeHTaIbHBIN
Bepnwiii otet: 0). KABP
15.YT0 HE OTHOCUTCS K OCHOBHBIM MCTOYHHKAM IMOCTYIUIEHUS ipumecend B TpakT TOC?
OTBeTHI:
a). 1o06aBoYHas Bojia 0). MOIIIMITHUKH B). IPUCOCHI B CAIbHUKAX HACOCOB T'). MEJIbHUIIBI
BepHblit 0TBET: T). MEIBHUIIBI

II. Onucanue wikanvl oueHuBanus

Ouyenxa: 5
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 10
Onucanue xapakmepucmuku 6blnoIHeHus 3uanus: PaboTa BeIIONIHEHA B paMKax "MPOABHHYTOTO'
ypoBHs. OTBETHI JaHBI BEPHO, YETKO CPOPMYITUPOBAHHBIE OCOOCHHOCTH MPAKTUYECKUX PEIICHHI

'

Ouyenka: 4
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 60
Onucanue xapaxmepucmuxu 6blnoineHus 3nanus: PadboTa BeIogHeHa B paMKkax ""0a3oBoro"
YPOBHS. BOJIBIIMHCTBO OTBETOB JJaHbI BEpHO. B uacTu MaTepuaiia ecth He3HAUUTEIbHBIC
HEJOCTaTKH

Oyenka: 3
Huoicnuti nopoe evinonnenus sadanus 6 npoyenmax.: 50
Onucanue xapaxmepucmuxu vinoineHus sHanus: Pabora BeIONIHEHA B paMKax "moporooro"”
ypoBHsi. OCHOBHAs 4aCcTh 3aJJaHUs BBITIOJIHEHA BEPHO. Ha BOTIPOCHI YTIIIYOJICHHOTO YPOBHS

1I1. IIpaguna évicmasnenun umo2060i OUEeHKU no Kypcy

Onenka ompenensieTcss B cOOTBETCTBUM ¢ [lonokeHnem o OaIbHO-PEHTHHIOBOM CHCTEME AJIS

crynentoB HUY «MOW» Ha ocHOBaHMU cEMECTPOBOM M 3K3aMEHAIIMOHHON COCTABIISIFOLIUX.
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