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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. [TK-1 CnocoGeH Kk MPOEKTHO-KOHCTPYKTOPCKOM JEATEIHHOCTH B JHEPIrETHIECKOM
MalIUHOCTPOEHU U
NJI-2 JleMoHCTpUpPYET MOHUMAHUE BIUSHUS OT/IEIbHBIX (PAKTOPOB HA paboTy U
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 PE3YIbMAM 06 00YUEeHUA RO OUCUUNIUHE, COOMHECEHHBIX C UHOUKAMOopamu
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 BIIMSIHUS | pacU€T KOJIMYECTBa BOY. O6pazoBanue otnoxenuit B tpakre (KonrponsHas padorta)
OTIeNbHBIX  (DaKTOpOB Ha | XUMHUYECKUX peareHTOB st | [lepexoxn mpumeceit u3 Boasl B nap. Benenne BXP (KonTponsHas padora)
paboTy W  KOHCTPYKLHIO | BEIE€HHUS BOJHO- Huarpamma [Typ06s. Koncrantsl Peakuuii (Kontponbnas padota)
o0beKTa XUMHUYECKOI'0 PEKUMa,
npodeccuoHanbHOM OnpeIeJIeHUE KOHCTAHThI
JeSTEIIbHOCTH XUMHUYECKUX PEaKIIUM,

IIPOU3BEICHUS
pacTBOPUMOCTEMN

METOAUKHA XUMUYECKOTO U
TEXHOJIOTHYECKOTO pacuéra
BOJIONOATOTOBUTEIIBHBIX
YCTaHOBOK

YMers:

ONPEIENATh KOJIUYECTBO
XUMHUYECKOIO peareHTa, Juist
BEJICHHUSI BOJIHO-
xumuueckoro pexxuma TOC
u ADC

IIPOBOJUTH XUMUYECKUE U
TEXHOJIOTHYECKUE PACUYETHI
BIIY u BXP




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 IMOJy4YeHHbIE BOmpochklIlo (akTy oTBeTa Ha KOHTPOJBHBIC BOMPOCHI
CTYJEHTBI CAAI0T OMJIETHI MPEMNO/IaBaTEeI0 Ha MIPOBEPKY

Kpartkoe cogep:xanue 3aganus:
Bapwuanr 1.
1. OrtHoueHue KanblueBOW K MarHUEBOM KECTKOCTU B BOJIHOM PacTBOpPE paBHO 2,5.
Onpenenure 3HaYCHUE KAJIbIIMEBON, MATHUEBOM, KapOOHATHOM U HEKapOOHATHOM YKECTKOCTH,
ecym koHneHTpanus nonoB HCO3- = 140 mr/n, pH pactBopa pasen 9,8 a 3HaueHue oO1iei
JKECTKOCTH 2,1 Mr-skB/am3.
2. PaccumraiiTe Ka4ecTBO BOJBI MIOCJIEC OCBETIIMTENIS, €CIIM B HCXOIHOHN BOJIE MIPUCYTCTBYIOT
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 ucxoanoit Bose paBaa 200 mr/nqm3. OTBeT 000CHYMTE.
4. Kaxum oOpa3om omnpeensercss IpOU3BOUTEILHOCTh BOJOMOATOTOBUTEIHHON YCTAHOBKU
st TOC?

Bapuanr 2.

1. OrHoueHue KanblMEeBOW K MarHUEBOM KECTKOCTH B BOJJTHOM pacTBOpe paBHO 1,5.
Onpenenure 3HaU€HUE KAJIbIINEBON, MATHUEBOM, KApOOHATHON U HEKapOOHATHOM KECTKOCTH,
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 binoanenus 3nanus.; OueHka "oTIMYHO" BBICTABIISETCS €CJIU 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

Oyenka: 2
Onucanue xapaxmepucmuxu evinoanenusi snanus: ONeHKa "HeyI0OBICTBOPUTEIIEHO" BEICTABIISCTCS
€CIM 3a/IaHUE BBITIOJTHEHO HEBEPHO MJIM MPEUMYIIECTBEHHO HE BBIITOIHEHO

KM-2. BOY. O0pa3oBanue 0T/I0O’KeHHH B TPAKTe

®opmbl peasuzanuu: [lucemennas padora

Tun koHTpoabHOro Meponpusitusi: KonrpossHas padora

Bec konTposbHOro meponpustusi B BPC: 25

IIpouenypa mnpoBeneHHMsi KOHTPOJBHOro Meponpusitusi: CTyleHTbl  NpPUXOJAT B
aynutoputo.Ilonydyaer Ouner ¢ KOHTPOJbHBIMH Bompocamu.B Tedenun 45 MHUHYT CTYAECHTHI
00s13aHBl OTBEYAIOT Ha IMOJydyeHHble BomnpocklIlo ¢akTy oTBeTa Ha KOHTpPOJIbHBIE BOIPOCHI
CTYZAEHTBI CIAI0T OUJIETHI IPETIOAABATEII0 HA IPOBEPKY

Kpartkoe cogep:xkanue 3a1aHuA:
Bapunanr 1
1. Xumuueckas 1 3JIeKTpOXUMUYecKast Koppo3ust. Buapl Xumudeckoit Koppos3uu.
2.AHO/HAs MOJISIPU3ALMOHHAS KPUBAsL.
3.Onpenenure, OyneT 11 00pa30BBIBATHCS OCAJOK €CIIM B BOJIE COAEPIKATCS PUMECH B
CIIEAYIONIMX KOHIeHTpalusx (Bcé B mr/i): Ca2+ = 80; Mg2+ = 10; PO43- = 100; SiO32- = 35.
pH BoxHoro pactopa pasen 10,1, a 3HaueHUs TPOU3BEICHUI PACTBOPUMOCTEH PaBHBI: JUIS
MgSiO3 = 10-9; Mg3(P0O4)2 = 7*10-12; Cal0(PO4)6(0OH)2 = 10-37.
4.Ha puc. 1 npencraBiieHa cxema MocCae10BaTeIbHO COSIMHEHHBIX TEMNIO0OMEHHHUKOB.
Onpenenure konneHtpanuu coeauHenuit Ca3(P0O4)2; CaF2 B Toukax b, B, I', eciiu uzBectHo,
4TO B TEIUNIOOOMEHHUKAX MOJEPKUBAIOTCA cieaytonme Temneparypsl: 1 — 50 °C; 2 — 100 °C;
3 — 150 °C, a 3Ha4eHHUsI IPOU3BEICHUI PAaCTBOPUMOCTEH JIUIsl TAaHHBIX COCAMHEHUI
cleayolue:
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
Konnentparnus nonos B Touke A (mr/n): Ca2+ = 40; PO43- = 28; F- = 50.
[TpuHATH 3HAUSHHS KOHIICHTPALUH HCKOMBIX COSTMHEHNH B 0003HAYEHHBIX TOUKAX, KaK
JIeCTBUTENbHBIE IPOU3BEICHHUS pACTBOPUMOCTH BOJHBIX PaCTBOPOB.BHIIETHI C KOHTPOIBEHBIMU
BOIPOCaMH

Bapuanr 2

1. XuMuyeckas ¥ 2JEKTPOXUMHUUECKAs KOPpO3Us. BUIbl XUMHUUECKON KOPPO3HH.
2.AHO1Has NMONAPU3ALNOHHAS KPUBasl.

3.Onpenenure, OyneT 11 00pa30BBIBATHCS OCAIOK €CIIM B BOJIE COAEPIKATCS PUMECH B



CJICAYIONIMX KOHIeHTparusx (Bc€ B mr/in): Ca2+ = 65; Mg2+ = 20; PO43- = 80; Si032- = 20.
pH BozmHOTrO pacTBOpa paBeH 9,5, a 3HaYEHUS TPOU3BEACHUN PACTBOPUMOCTEMN paBHBI: JJIs
MgSiO3 = 10-9; Mg3(P0O4)2 = 7*10-12; Cal0(PO4)6(OH)2 = 10-37.

4.Ha puc. 1 npeacraBieHa cxema ocjae10BaTeIbHO COSTUHEHHBIX TEIJI00OMEHHUKOB.
Ornpenenure konneHtpauuu coeaunenuit Ca3(PO4)2; CaF2 B Toukax b, B, I', eciiu uzBectHo,
YTO B TETUNIOOOMEHHHUKAX TOIIEPKUBAIOTCS clieayroriue temmneparypsl: 1 — 50 °C; 2 — 100 °C;
3 — 150 °C, a 3Ha4eHUs1 NPOU3BEACHUI PAaCTBOPUMOCTEH JIIsl JAaHHBIX COSAMHEHUI
cleayoIue:

Coenunenus [1P

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

Konuenrpanus noHoB B Touke A (mr/m): Ca2+ = 35; PO43- = 50; F- = 16.

[TpuHsATH 3HAUEHUSI KOHIICHTPAIIl HCKOMBIX COeIMHEHUI B 0003HAUEHHBIX TOYKAX, KaK
JIEMCTBUTEIIbHBIC TPOU3BEACHUSI PACTBOPUMOCTH BOJIHBIX PACTBOPOB.

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

3HaTh: pacuér KOJINYECTBA 1.00pa3oBaHue OTI0KEHUH B mapoBosiHOM TpakTe TOC
XUMHYECKHX  pEeareHToB  JUIs 2.cocTaB OTIIOKEHUH B IMaponeperpeBaTeisax U TypOnHax
BEICHUS BOJIHO-XHMHUYECKOTO BBICOKOTO JTaBJICHUS

pexXuMa, Onpe/eleHle KOHCTAHTHI 3.00pa3oBanue oTiokeHuit B Typoune CKJI
XUMHUYECKHUX peaxkuui, 4.npumecu B napoBosiHOM TpakTe TOC

IPOU3BEJICHUS] PACTBOPHMOCTEH 5.ycnoBus BelZieTIeHUS TBEPIOH (a3bl

Onucanne MKAJbI OIIEHUBAHUS

Ouyenka: 5
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 70
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISETCS €CIIH 3aJaHue
BBITIOJTHEHO B MOJIHOM 00'beMe WIIH BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4
Huodienuii nopoe evinonnenus 3adanus 6 npoyermax: 60
Onucanue xapaxmepucmuxu evlnonenus 3Hanus: OLeHKa "X0opoIIo" BEICTaBISETCS €CITN
OOJIBIIMHCTBO BOIIPOCOB PACKPBITO. BBIOPAHO BEPHOE HAIIPaBIEHHE IS PELICHUs 3a71a4

Oyenka: 3
Huodienuii nopoe sévinonnenus 3adanus 6 npoyermax: 50
Onucanue xapakmepucmuxu ebinoanenus snanus: OueHka "yIoBIeTBOPUTEIBHO" BBICTABISETCS
€CITU 3a/1aHue NMPEUMYILECTBEHHO BHITIOJIHEHO

Oyenka: 2
Onucanue xapaxmepucmuxu evinoanenus snanus: OTNeHKa "HeyI0OBICTBOPUTEIILHO" BEICTABIISICTCS
€CJIN 3aJIaHUE BBIITOJIHEHO HEBEPHO UJTU MPEUMYIIECTBEHHO HE BBHIMOJIHEHO

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

®opmbl peanusanun: [lucemennas padbora

Tun kouTpoabHOro Meponpusitusi: KonrponsHas padora

Bec konTposbHOro meponpusitusi B BPC: 25

IIpouenypa mnpoBeneHMsi KOHTPOJBHOro Meponpusitusi: CTyAeHTBl  NpPUXOJAT B
aynutoputo.llonygaer Owier ¢ KOHTPOJIBHBIMH BompocamMu.B TedeHun 45 MUHYT CTYICHTHI
00s13aHBl OTBEYAIOT Ha IMOJydyeHHble BompocklIlo ¢akTy OoTBeTa Ha KOHTPOJIBHBIE BOIPOCHI
CTYJEHTBI CAAI0T OMJIETHI MPENO0/IaBaTEN0 Ha IPOBEPKY




Kpatkoe cogep:xanue 3aganus:
Bapuanr 1.
1. Boano-xumuueckue pexumsbl 1 TOC ¢ IpsIMOTOYHBIMH KOTJIaMH. THIIBI, peareHThl,
TOYKHU JO3UPOBAHUS.
2.  Omnpenenure KOHIEHTpAIUIO TpuMecel Fe2+ B KOHType ¢ KOTJIOM MPSMOTOYHOTO TUTIA 32
KOHJICHCATOPOM, €CJIH B Iape rnepes; KOHIEHCATOPOM OHA COCTaBIIsIeT 7 MKI/aM3, B
oxJnaxaromieit Boge 15 mr-3xs/mm3. [Tpuuém npucocs! B koHaeHcaTope coctapisitot 0,02%, a
MOTOK KoHAeHcaTa 115 m3/4. YV 1oBIeTBOpSET JIM MOTydeHHAass KOHIICHTPALUS HOPMUPYEMbBIM
[I0Ka3aTeNsIM KaueCcTBa TEIIOHOCUTEIS?
3. Ha moBepxHOCTH KOHCTPYKIIMOHHOT'O MaTepHuasa IIomaapio 2,75 M2 006pazoBaiics CIou
otioxenuit TonuHoi 0,02 cM u moTHocThIO 1250 kr/™M3. M3BecTHO, YTO BpeMsi 00pa3oBaHHs
JTAaHHOTO CJI0sI cocTaBisieT 35 cyTok. OLeHUTe JaHHbIM KOHCTPYKIIMOHHBIA MaTepuall Ha
KOPPO3HMOHHYIO CTOMKOCTb.
4.  Onpenenuth BUIAUMBIA, HOHHBIN U MOJEKYJISPHBINA KO3 PUIIMEHTHI pacpeeeHUs IS
JKenesa U Meu 1pu 3HaueHuu pH = 6, eciiu 3aBUCUMOCTh BUIUMOTO KO3 duimenTa
pacnpeznenenust ot pH npeacraBnena Ha pucyHke (Ha aocke), a BFe = 0,7 npu pH = 7; fCu =
0,75 mpu pH =9,5.

Bapuanr 2.

1.  Boano-xumuueckue pexxumsl 411 TOC ¢ 6apabaHHbIMU KOTIaMU. THIIBL, peareHThl,
TOUYKH JI03UPOBAHUS.

2. Ompenenute KOHUEHTpauuto npumeceid Cu3+ B KOHType ¢ KOTiIoM O0apabaHHOTO TUIa 3a
KOHJIGHCATOPOM, €CIIU B Iape Mepes KOHACHCATOPOM OHa COCTaBIseT 3,5 MKr/mm3, B
oxnaxaaromieit Boae 17 mr-ske/am3. [Ipuuém npucockl B kKoHaeHcaTope cocTasisitot 0,03%, a
MOTOK KOHJIeHcaTa 125 M3/4. Y 1oBIeTBOPSET I MOJTy4YeHHAs] KOHIICHTPAIUSI HOPMHUPYEMBIM
HoKa3aTessiM KauyecTBa TeIJIOHOCUTEA?

3. HanoBepxHOCTH KOHCTPYKIIHOHHOT'O MaTepuaia miomaasio 1,75 M2 odpazoBaiics cioi
otioxeHuit TonumHoM 0,08 cM u miaoTHOCThIO 1550 Kr/M3. M3BECTHO, YTO BpeMsi 00pa3oBaHMs
JAHHOTO 105 cocTaBiseT 37 cyTok. OLieHNUTe JaHHBIN KOHCTPYKIIMOHHBIM MaTepuai Ha
KOPPO3UOHHYIO CTOMKOCTb.

4.  OnpenenuTh BUIUMBINA, MOHHBIN U MOJEKYJISIPHBINA KO3 PUIIMEHTHI pacpeeIeHNs ISt
xKene3a M Meau npu 3HaueHuu pH = 6, eciu 3aBUCUMOCTB BUIMMOTO K03 dunmenta
pactipenenenus ot pH npencrasnena Ha pucyske (Ha npocke), a BFe = 0,7 mpu pH = 7; fCu =
0,75 mpu pH =9,5.

KoHTpoJibHbIe BONIpOChI/3aJaHUA:

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

BEJICHUS BOJIHO-XUMHYECKOT'O

pexuma TOC u ADC

Onucanue MKAJbI OIICHUBAHUA:

Ouyenka: 5
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapakmepucmuku evtnoanenus 3nanus. OueHka "oTIMYHO" BBICTABIISIETCS €CIIN 3aJJaHNE
BBITIOJTHEHO B MOJIHOM 00'beME WIIH BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Ouenka: 4
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 60
Onucanue xapakmepucmuku evtnonanenus 3uanus.; OueHka "Xoponio" BbICTABISETCS €CIU
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABJICHHE [Tl PEIICHUS 3a/1a4

Oyenka: 3




Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 50
Onucanue xapakmepucmuku evtnoanenus 3nanus. OueHka "yJI0BIETBOPUTENBHO" BBICTABISETCS
€CJIM 3aJjaHuE PEUMYIIECTBEHHO BBITIOJIHEHO

Ouenka: 2
Onucanue xapaxmepucmuxu evinoinenus: snanus: ONeHKa "HeyI0OBICTBOPUTEIILHO" BEICTABIISICTCS
€CJIM 33JIaHUE BBITOJIHEHO HEBEPHO MJIU MPEUMYIIECTBEHHO HE BBITIOJTHEHO

KM-4. lnarpamma Ilyp63. KoncranTsl Peakumid

®opmbl peanausanuu: [luceMennas padora

Tun kouTpoabHoro meponpusitusi: KonrpospHas padora

Bec koHTpObHOrO MeponpusTusi B BPC: 25

IIpouenypa mnpoBeaeHHMst KOHTPOJBHOro Meponpusitusi:  CTyleHTBl  NpPUXOJAT B
aynuroputo.Ilonyqaer Ouier ¢ KOHTPOJBHBIMH BompocamMu.B TeueHumnm 45 MUHYT CTYIEHTHI
00s13aHBl OTBEYAIOT Ha IMOJydyeHHble BompocklIlo ¢akTy oTBeTa Ha KOHTPOJIbHBIE BOIPOCHI
CTYZAEHTBI CIAI0T OUJIETHI IIPETIOAABATEII0 HA IPOBEPKY

Kpartkoe conep:xkanue 3a1anusi:
Bapuanr 1.
1. 3anmcaTh XMMHUYECKHE PEAKIIUU THAPOIM3A COJIM U JUCCOIMAIIUN KUCIOTHI, OT KOTOPOM
3Ta CoJIb 00pa3oBaIach, a TAKXKE ONPEICIIUTh 3HaUeHUEe pH BOHOTO pacTBOpa MpH
no3upoBanun Na2SiO3 B konudectBe 25 Mkr/n. Koncrantel nuccornmanuu H2Si0O3 paBHBI: 1o
nepsoii crynenu 1,3*10-10; mo BTopoii crymenu 2*10-12.
2. Omnpenenure koHneHTpanuo PO43- B KOTI0BO# BoJie (OTBET B MI/IM3) IIPH IO3UPOBKE
Na3PO4, ecnu 3nauenue pH xoTy10BO# BOABI paBHO 9,5; a KoHCTaHTHI nuccormanuu H3PO4
paBHBI: 110 nepBoii crynenu 7,11*10-3; mo Bropoii crynenu 6,2*10-8; o TpeTbel CTyneHu
4,4*10-13.
3.  basucnas nuarpamma [1yp6s Asist CUCTEMBI «OKEJI€30-BOAA-KHCIOPOI.

Bapuanr 2.

1. 3anucaTh XUMHUYECKHE peaKLUU THIPOIN3a COIN U JUCCOLUAIUN KUCIOThI, OT KOTOPOM
3Ta cojib 00pa3oBajach, a TAKXKE ONpPEeNUTh 3HaueHre pH BoHOTO pacTBOpa npu
nosupoBanuu Na2CO3 B konuuectse 35 Mkr/i. Koncrantel nuccounannun H2CO3 paBHbI: 110
nepBoii crynenu 4,5*%10-7; no Bropoii crynenu 4,7*10-11.

2. Paccuuraiite pH xoT1i0B0i#1 Boab! npu no3upoBke B He€ Na3PO4 (o PO43-) B
kosmyectBe 20 Mkr/in. Koncrantsl nucconumanmu H3PO4 pasubl: o nepsoii ctynenu 7,11%10-
3; mo BTopoii crynenu 6,2*10-8; o TpeTheii ctynenn 4,4*10-13.

3. basuchas auarpamma [1yp03 115 ccTEMBI «OKelle30-BOJa-KUCIOPOI».

KoHTpoJibHbIe BONIPOCHI/3aJaHUA:

YMeTh: NpOBOIUTH XUMUYECKUE U l.onpenensaTh KOJIMYECTBO XMMUYECKOTO peareHTa, 1Jis
TexXHoJornueckue pacuétol BITY u BeJIeHUsI BOJTHO-XuMudeckoro pexxuma TOC u ADC
BXP

Onucanue MKaJbl OLICHUBAHUA:

Oyenka: 5
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 10
Onucanue xapaxmepucmuxu vinoineHus snanus: OueHka "oTIMYHO" BBICTABIISETCS €CIU 3aJaHHe
BBITIOJTHEHO B MTOJTHOM 00bEME WITH BBITIOJTHEHO MPEHMYIIIECTBEHHO BEPHO

Oyenka: 4
Huorcnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 60
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OnucaHnue xapakmepucmuxu evlnonenus 3Hanus: OLeHKa "Xopouio" BEICTaBISETCS €CIu
OOJIBITMHCTBO BOIPOCOB PACKPHITO. BEIOPAHO BEPHOE HANIPABIICHHE JIJISl PEIICHUS 3a/1a9

Oyenka: 3
Huoicnuii nopoe evinoanenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1eHka "yI0BIeTBOPUTEIHLHO" BBICTABIISACTCS
€CITH 3aJIaHUE MMPEHMYILECTBEHHO BBITIOJHEHO

Oyenka: 2
Onucanue xapakmepucmuku 8binoanenus 3uanus. OueHka "Hey10BIETBOPUTEILHO" BBICTABIIACTCS
€CJIM 3aJ]JaHUE BBITIOJHEHO HEBEPHO WJIM MPEUMYILIECTBEHHO HE BBITTOJIHEHO
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
1 cemectp
dopMa NPOMEeKYTOUYHOM 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
YTBEPXKIAIOTCS 3aBEAYIONIMM Kadeapol ¢ yKa3aHHWeM JaThl YTBEPXKACHUS U 3aBEPSIOTCS JIEKTOPOM
noroka. B bunere npeaycMoTpeHsl TeopeTnyecKas M NpakTudeckas 4acTH.OLEHKa 3a DK3aMEH,
IPOBOAMMBIN B YCTHOM (popMe, BBICTABIISETCS MPENOJAaBaTEIEM CHayala Ha JIMCTE, COAEPIKALUM
OTBET 00y4aroUIerocs, B COOTBETCTBUM C MEPUTEPUSMHU, YCTAHOBJICHHBIMHU OLIEHOYHBIM CPEJICTBOM
[0 JIaHHOW JUCHUIUIMHE.3aTeM IOJOKUTENIbHAs OIIEHKAa BHOCUTCS B BEJOMOCTb M 3a4YETHYIO
KHIKKY. [Ipy HeyJOBIETBOPUTENBHOM OTBETE OOYYaloOIIEerocs HEyJIOBJIETBOPUTEIbHAS OLIEHKA
BBICTABJIIETCS. CHayaja Ha JIHMCTE, COJEpXalleM OTBET OO0y4yaroulerocsi, ¢ NHCbMEHHbBIM
000CHOBaHMEM BBICTaBJIEHHOW OLIEHKH, 3aTEM OLIEHKa BHOCHTCS B BEJOMOCTb. B 3a4eTHYI0 KHIKKY
HEYJI0BJICTBOPUTEIIbHAS OLICHKA HE BHOCUTCSI.

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

1. Komnerenuusi/Muankarop: UJ-2nx-1 JleMoHCTpUpyeT NOHUMaHKUE BIAMSHUS OTACIbHBIX
(dhakTOpOB Ha padOTy U KOHCTPYKIIHIO 00BEKTa MPOPECCHOHATIBLHON e TENHHOCTH

Bomnpocel, 3axanus
1.

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

2.@uabTpHl CMEMIAHHOTO JIEUCTBUS C BRIHOCHOM pereHeparuen

3.Koncrpykuuonnsie marepuaisl TOC. MapkupoBka, kiaccudukanus

4.Ha noBepXHOCTH TUIOM@AbI0 1,5 M2 uMeeTCs Cl10M OTI0KEHNUN, COCTOAIINN U3 MPOAYKTOB
Koppo3uu IoTHOCTIO 1100 kr/mM3, TommuHo#i 0,2 MM. PaccunTath CKOPOCTH KOPPO3UH, €CITH
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.Kakoii menoysocty Het?
OtBerTsI:
a). O6mas 6). Pocarnas B). CunukaTtHast r). CepHOKUCTAS
Bepnsiii otBet: ). CepHoKucnas
3.Kakoit u3 puiabTpoB MEXaHWYECKOH OUMCTKU HE MIPUMEHSETCS Il HOJATOTOBKU BOJIBI B
pamkax skcmutyarauuu BITY?
OtBeThI:
a). Haceimuoit 6). HambIBHOI B). DneKTpOMarHuTHLIHN ). MacistHbIi
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BepHusliii otBeT: 1). MacsHblii
4 Kakasi nuarpamMma WUTIOCTPUPYET MPOIECC MPOTEKAaHUE XUMHYECKOU KOPPO3HH?
OTBeTHI:
a). lnarpamma lloapona 6). duarpamma I'epcu-1lITpubdeka B). J{uarpamma ITyp6s
Bepuriit otBet: a). [{uarpamma [lloapona
5.Kaxkoii Buz nmoTeHmana He GUKCUPYETCs HA aHOHOM MOJISAPU3AIMOHHON KPUBOI?
OTBeTHI:
a). [lorenuman npo6os 6). Osige-moTeHIUAN B). aHOIHBIN OTSHIIMA T'). KATOIHBII
MOTEHIIAAT
BepHbIii OTBET: T). KATOAHBIN MOTEHIIAAT
6.B kakyro TOUKY MpH BEICHUU 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
Bepnriii 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 04MCTKH, BXOAd1IMe B “Kiaccuyeckuii” coctaB bOY?
OTtBeTsI:
a). Mexaanueckue ¢puiabTpa 6). DUIbTphl CMEIIAHHOTO IeHCTBUS 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 XapaKTePU3YEeT CKOPOCTh MPOTEKAHUS XUMHUIECKOM
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). [Ipo3BeneHre pacCTBOPUMOCTH B pacTBOPE OOJIBIIIE MPEETLHOTO TPOU3BEACHUS
pactBopumocTH 0). [Ipo3BenieHre pacTBOPUMOCTH B PACTBOPE MEHBIIIE IPEIETbHOTO
IIPOU3BENICHUS PACTBOPUMOCTH
Bepusliit otBet: a). [Ipo3BeneHne pacTBOPUMOCTH B pacTBOpE 0OJIbIIIE MPEeTbHOIO
MIPOU3BEICHUS PACTBOPUMOCTH
11.Kakoit Bug KOppo3un HE OTHOCHUTCS K 001Iein?
OTBeTHI:
a). paBHOMEpHast 0). HepaBHOMEpHasi B). W30MpaTebHas
BepHnplii oTBeT: B). n30uparenbHas
12.Kakoii Buj KOppO3UH HE OTHOCUTCS K MECTHOM?
OTtBeTHI:
a). mATHaAMU 0). aHOJHAS B). SI3BEHHAS
BepHblii oTBeT: 0). aHOAHAS
13.Ha3oBuTe “KJIacCHYECKyI0”’ 3arpy3Ky JekapooHuzaropa?
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 OTHOCUTCSI K OCHOBHBIM MCTOYHUKAM IMOCTYIUIEHUA npumecei 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 xapakxmepucmuxu 8vlnoiHeHus 3Hanus: PaboTta BeIOJIHEHA B paMKaX "TIPOJIBHHYTOrO"
ypoBHs. OTBETHI JaHBI BEPHO, YETKO CPOPMYITUPOBAHHBIE OCOOCHHOCTH MPAKTUYECKUX PEIICHUN

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 "moporoBoro"”
ypoBHsi. OCHOBHAs 4aCcTh 3aJJaHUs BBITIOJIHEHA BEPHO. Ha BOTIPOCHI YTIIIYOJICHHOTO YPOBHS

Oyenka: 2
Onucanue xapaxmepucmuxu vinoiheHus 3nanus: Pabora He BBITOJIHEHA WIX BBITIOJTHEHA
MPEUMYIIECTBEHHO HEMPaBUIHLHO

1I1. Ilpasuna évicmasienusn umozo80i OyeHKu no Kypcy

OLICHKa OIPECACIICTCA B COOTBCTCTBHU C ITonoxenuem o 6aHHLHO'peﬁTHHFOBOﬁ CHUCTEMC 1A

cryneatoB HUY «MOW» Ha ocHOBaHWHU CEMECTPOBOM M 9K3aMEHAIIMOHHON COCTABJISIFOIITUX.
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