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Ilepeuens komnemenyuil u UHOUKAMOPOE OOCMUICEHUA KOMREMEHYUIL C YKA3aHuem Imanoe hopmupoeanus 6 npoyecce 0C60eHU
OUCUUNTTUHDL
Komnerenmusi:
OIIK-5 Crioco6eH OCyIIeCTBISATh IKCIIEPUMEHTATbHBIC UCCIICOBAHUS U UCTIBITAHUS TI0 33JaHHOW METOIUKE, IPOBOJAUTH HAOIIOICHUS 1

HU3MEPCHHA C YIHETOM Tpe60BaHPII>i TEXHHUKHU 6C3OHaCHOCTI/I, O6pa6aTBIBaTB N UHTCPIPECTUPOBATh SKCIICPUMCHTAJIBHBIC JaHHBIC.
I/IHI[I/IKaTopr JOCTHXKCHHA KOMIICTCHIIMH
5.1. 3mHaer TECOPECTUUCCKHUEC OCHOBBI U MMPUHIUIIBI XUMHYCCKUX U (1)I/ISI/IKO'XI/IMI/ILIGCKI/IX MCETOJA0B aHalIn3a, METOAbI I/I,I[eHTI/I(bI/IKaI_II/II/I
MaTEMaTHUYECKUX OIMMCAHUM TEXHOJIOTHUECKUX IIPOLCCCOB HA OCHOBE DKCICPUMCHTAJIBHBIX JAHHBIX
5.2. Ywmeer BBI6I/IpaTB MCTOJUKY aHaJIn3a IJIA IMOCTaBJICHHOM 3aJa4M U BBIIIOJHHUTD 3KCIICPUMCHTAJIBHO, IIPUMEHATh METO/AbI
BBIYMCIIMTEILHON MaTeMaTHKA M MaTEMaTHYSCKOM CTaTHCTUKHU JIA O6pa6OTKI/I PE3yIbTaTOB 3KCIICPUMEHTA,

5.3. Bnazmeer HaBBIKAMH MaTeMaTHYCCKOW CTATUCTHKH, POBEICHUS XHMHUECKOTO aHATIN3a U METPOJIOTHUECKON 00pabOTKH pe3yIbTaToOB
AKTUBHBIX U ITACCUBHBIX KCIIEPUMEHTOB

Huouxamoput
oocmuiicenus
KomnemeHuuu

Omanwl hopmuposanus 6 npoyecce 0c60eHUA OUCYUNTUHDBL

Jlexuyuu

Ilpakmuueckue
3anamus, 1aoopa-
MOPHbLI NPAKMUKYM

Jlabopamopnoie
3anAmu

Kypcosoit npoexm
(paboma)

Haumenosanue
OUEHOUYHO20 cpedcmea

OIIK-5.1

Tema 1, Tema
2, Tema 3, Te-
ma 4, Tema 5

He npenycmotpenst

Tema 1, Tema 2, Tema
3, Tema 5

He npenycMoTpensr

JlaGopaTopHas padora.
Tect. PI'P. KosmokBuym.
KonTtposnbHas pabora.
3auer.

OIIK-5.2

Tema 1, Tema
2, Tema 3, Te-
ma 4, Tema 5

He npenycMmotpensl

Tema 1, Tema 2, Tema
3, Tema 5

He mpenycMoTpenst

JlaGoparopHas paboTa.
Tect. PI'P. KosnmokBuym.
KonTtponbHas pabora.
3ayer.

OIIK-5.

Tema 1, Tema
2, Tema 3, Te-
ma 4, Tema 5

He mpenycMmoTrpensl

Tema 1, Tema 2, Tema
3, Tema 5

He npenycMmoTpensl

JlabopaTtopHas pabora.
Tect. PI'P. KomnoksBuym.
KonTponbhas pabora.
3auer.




Ilepeuens oyenounvix cpeocme no oucuunaune (Mooyj)

Ounasn popma

Ouyenounvle cpeocmea Kon-¢60 Min, oannoe Max, 6an06
(6a3zoewtii ypo- (nosviuennwlit ypo-
6€HD) 6€Hb)
Jlabopamopnas paboma. 5 5*1,8=9 5*3=15
Tecm. 1 6 10
Konumponvnas paboma. 2 2*3=6 2*5=10
Pacuemno-ecpaghuueckasn paboma. 1 6 10
Coaua Konnokeuymos 3 3*3=9 3*5=15
3auem 24 40
Hmozo 60 100
Ouno-3aounasn gpopma
Ouyenounvle cpeocmea Kon-60 Min, 6annoe Max, éannoe
(6a3zoewtii ypo- (nosviuwennwlit ypo-
6€Hb) 6€Hb)
Jlabopamopuasn paboma. 3 3*3=9 3*5=15
Tecm. 1 6 10
Konmponvnas paboma. 1 6 10
Pacuemmno-epaguueckan paooma. 1 6 10
Coaua KoN10KEUYMOB 3 3*3=9 3*5=15
3auem 24 40
Hmozo 60 100
3aounasn opma
Ouenounvle cpeocmea Kon-60 Min, éannoe Max, oannoe
(6azoewiit ypo- (nosviuennwlii ypo-
6€Hb) 6€Hb)
Jlabopamopuaa paboma. 3 3*3=9 3*5=15
Tecm. 1 6 10
Coaua KonnoKkeuymos 3 3*3=9 3*5=15
Konumponvnas paboma 1 12 20
3auem 24 40
Hmozo 60 100




IlIkana ouenueanus

Indposoe
BbIpaKeHue

Bripaxenue B
0aJsax:

CioBecHoe
BbIPa:KeHH e

Kputepun ouleHKH HHIUKATOPOB JOCTHKEHHS MPU (hopMe KOHTPOJIA:

3K3aMeH / 3a4eT ¢ OLeHKOM

3a4dyeT

5

87 -100

OtnuuHo (3a-
YTEHO)

OHGHKa «OTJIMYHO» BBICTABJIACTCA CTYACHTY, €CJIM TCOPETUUICCKOEC COACP-
JKaHHUC KypcCa OCBOCHO IMOJIHOCTBIO, 6e3 HpO6eJIOB; HCYCPIIbIBAIOLIC, ITOCIIC-
JOBATCJIIBHO, YCTKO M JIOTHYCCKU CTpOf’IHO Hu3jara€t Marepual; CBO60,Z[HO
CIPaBJIACTCA C 3agadyaMu, BOIIPOCAaMH U JPYrMMH BHJaAMH TPUMCHCHUSA
3HaHHI>i; HCIIOJIB3YET B OTBETC JOTOIHUTCIbHBIN Marepuall BCC NMpEeaAyCMOT-
PEHHEBIC nporpaMMoﬁ 3aJJaHus BBIITIOJIHCHBI, KAYCCTBO MX BBINIOJIHCHUA OIC-
HCHO 4YHCJIOM 6aJ'IJ'IOB, OJIM3KUM K MaKCUMAJIbHOMY; aHAJIM3UPYET IOJYyYCH-
HBIC PE3YJIbTAThl; MPOABIACT CAMOCTOATCIBHOCTL IPU BBIIIOJHCHUMN 3alad-
HHUN

74 - 86

Xoporo (3a-
YTEHO)

OneHka «XOpOIIO» BBICTABIISETCS CTYyNEHTY, €CIIU TEOPETUUECKOE COAEp-
KaHWE Kypca OCBOCHO IOJIHOCTBIO, HEOOXOAWMBIE TPAKTHYECKHE KOMIIe-
TEHIIMA B OCHOBHOM C(OPMHPOBAHBI, BCE MPEAYCMOTPEHHBIE MTPOTPaMMOi
00y4eHus yueOHbIE 3a1aHUsI BBIIOIHEHBI, KAYECTBO MX BBIIOJIHEHUS 10CTa-
TOYHO BbICOKOE. CTYIOEHT TBEpAO 3HAET MaTepHal, TPaMOTHO M IO CyIe-
CTBY HM3J1araeT ero, He JAOMyCcKas CyIIECTBEHHBIX HETOYHOCTEHN B OTBETE Ha
BOIIPOC.

60 -73

VY noBnetBo-
putensHoO (3a-
YTEHO)

OueHKa «yAOBIETBOPUTEIBHO» BBICTABISIETCS] CTYJICHTY, €CIIA TEOPETHYE-
CKOE cojep)KaHHe Kypca OCBOEHO YacTWYHO, HO MPOOENsl HEe HOCAT CyIIle-
CTBEHHOTO XapakTepa, OOJBIIMHCTBO IMPEILyCMOTPEHHBIX MPOTPaMMoOil 3a-
JTAHWI BBHITTOJTHEHO, HO B HUX UMEIOTCSI OIIMOKH, TP OTBETE HA ITOCTABIICH-
HBII BOIPOC CTYAEHT AOIYCKAET HETOYHOCTH, HEJOCTATOUYHO MPABUJIbHBIC
(OopMyHUpOBKH, HAOMIOAAIOTCS HapyIISHHUS JIOTMYECKOH IMOocIe0BaTelNb-
HOCTH B U3JI0KEHHH MTPOrpaMMHOI0 MaTepHaa.

OrneHka «3a4TeHO» BBICTABIAETCS CTY-
JIEHTY, €CIM OTBETHI HA BOIPOCHI IO Te-
MaM JHUCLMIUIMHBI  IIOCIEAO0BATEIIbHBI,
JIOTHYECKH H3JIOKEHBI, JOIYCKAIOTCS He-
3HAUUTEIbHBIE HEIOYETHl B OTBETE CTYy-
JIEHTa, TaKh€ KaK OTCYTCTBHE CAMOCTOS-
TEJILHOTO BBIBOJIA, PEUEBBIC OLIMOKH U TIP

Huxe 60

Heynosnerso-
PUTEITHHO
(1e 3auTeHo)

OneHka «HEYIOBJICTBOPUTEILHO» BBICTABISETCS CTYICHTY, €CIM OH HE
3HAeT 3HAYMUTEIHHOW YacTH MPOTrPaMMHOI0 MaTepHala, JOIyCKaeT CyIle-
CTBEHHBIE OIIMOKH, HEYBEPEHHO, C OOJBIIMMH 3aTPYAHEHUSIMH BBITOIHSET
NpaKkTHYeCKUue paboThl, HEOOXOAWMBIE INPAKTUYECKUE KOMIIETCHIIMH He
copMHUpOBaHbI, OOJIBIIMHCTBO MPEAYCMOTPEHHBIX MTPOrPaMMOi 00ydYeHHs
y4eOHBIX 3aJ]aHUH HE BBITIOIHEHO, KAYeCTBO MX BBITIOJHEHUS OIEHEHO YHC-
JI0M 6aJIIOB, OJIM3KMM K MUHUMAJIEHOMY

OLIGHKB, «HC 3a4TCHO)» BBICTABJIACTCA
CTYACHTY, €CJIM CTYACHT HC 3HACT OCHOB-
HBIX TIOHSATHH TEMBI JUCHUIIIIMHBI, HE OT-
BC€YACT HA NOIIOJHHUTCIIbHBIC U HABOAAIINEC
BOIIPOCHI ITperioaaBaTeIIAd.




KpaTkasi xapaKkTepHCTHKA OLIEHOYHBIX CPe/ICTB

o gucouiuinae b1.0.20 Axanutnyeckast XuMUst

Neri/|Hanmenona- Kpatkas xapakrepucrrka [Ipencrasine-
I  |HHE OLEHOY- HUE OLICHOY-
OLICHOYHOT'O CPEJICTBA
HOTO Cpel- HOT'O Cpen-
CTBa cTBa B (hoHe
1 2 3 4
1 |Kontponb- |CpeacTBo NPOBEPKU YMEHHUM NPUMEHSTH o- | KoMmruiekT
Hasi paboTa |ITy4deHHBIC 3HAHUS IO 3apaHee ONPEACIICHHON |3aaHuid s
METOIUKE JJI PEMICHU 334 WIH 33JJaHUM T10 |BBITOJIHEHUS
MOAYJIIO WU TUCLHILIMHE B LIETIOM. KOHTPOJIbHBIX
paboT
2 |PacuetHo- |CpencTBO MPOBEPKH YMEHUI MPUMEHATh o-  |Kommekt
rpaduyeckas |[TydeHHbIC 3HaHUS 110 3apaHee ONpeACICHHON |3agaHuil uis
pabora METOAMKE ISl pacyeTa KpUBOM TUTPOBAHUS.  |BBIIOJHEHUS
pacyeTHo-
rpadguieckoit
paboThI
3 |Jlabopatop- |10 BUI yueOHOM pabOTHI, IIEJIbI0 KOTOPOit Tembl 1a60-
Has paboTa |ABIsieTCS U3yyeHUeE (MCCIeI0BaHUE, U3MEpPEe-  |pPaTOPHBIX
HHUE) XapaKTEPUCTHUK Ja00paTOpHOTO 00BEKTA. |paboT, KOH-
Lenp 1abopaTOpHBIX 3aHATHI: OCBOEHUE U3Y- |TPOJIbHBIE
4aeMoi y4eOHOU JUCIUIUIMHBL, TPUOOPETEHUE |BOMIPOCHI MO
HABBIKOB MTPAKTUYECKOT0 MPUMEHEHUs 3HaHUI |Teme abopa-
y4eOHON AMCIMIUIUHBI (IUCLHMIUINH) C UC- TOPHOM pa-
MOJIb30BAHUEM TEXHUYECKUX CPEJICTB U (W) |OOTHI, BOIPO-
o6opynoBaHUs CBI K KOJIJIO-
KBUYMY
4 |KomnoxBuym |CpeacTBo KOHTPOJIS yCBOEHUS yueOHOro Ma-  |Bompocs! o
TepHaJia TEMBI, pa3/iesa Wi pa3IesoB IUCIH- |pa3lenam
IUTMHBI, OPraHU30BaHHOE KaK y4eOHOE 3aHATHE | IUCLUTIINHbI
B BUJIE cOOeCceIoBaHMs TIpenoaaBaTess ¢ 00y-
YaIOUUMUCS.
5 |HroroBeii |CucTema CTaHIapTU3UPOBAHHBIX 3a/1aHUM, Kommiekr
TECT MO3BOJISIONIAs ABTOMATU3UPOBATH MPOLIEYPY |3aAaHUM IS
U3MEpPEHUs YPOBHS 3HAHUW U YMEHUI 00y4ya- |BBINIOJIHEHUS
OLLEroCs. UTOTOBOTO

TECTAa




MuHHCTEPCTBO HAYKH U BBICIIEro oOpazoBanus Poccuiickoit dexepannu
HmwxHekaMCKHil XUMHUKO-TEXHOJIOTHYECKUI HHCTUTYT ((uinain)
(denepanbHOro roCcy1apCTBEHHOTO OI0PKETHOTO 00Pa30BaTEIBLHOTO YUPEKACHUS
BBICIIIETO 00pa3oBaHUs
«KazaHckuii HaIlMOHAIBHBIN UCCIIEI0BATEIbCKUN TEXHOJIOTMYECKUIT YHUBEPCUTET

Dakynbmem- mexHoI02UYECKUL
Kageopa - Puomexnonoeuu

Y4eOHBIM IIaHOM IO HarpaBieHuO moAroToBkH 18.03.01 «Xumudeckasi TEXHOJIOTHUS
JUTSL 00YYaroIIUXCs PETyCMOTPEHO MPOBEACHUE J1a00paTOPHBIX 3aHATUHN MO AUCIUILTAHE
«AHanUTHYECKAsT XUMUS».

JlaboparopHble 3aHATHS MO JUCHUILUIMHE MPOBOJATCS B CIEHUAIBHO O0OpYIOBaHHBIX
nabopaTopusx ¢ MNPUMEHEHHEM HEOOXOAMMBIX CpEICTB OOy4YeHHs: J1abopaTOpHOTrO
o0opyznoBanus, 00pa3LoB g HCCIENOBaHUM, MeToauveckux mocobuit. llens mnposenenus
7a00paTOpHBIX pabOT - MPAKTUYECKOE OCBOEHHE TEOPETUYECKUX MOJOXKCHUN JIEKIIHOHHOTO
MaTepuana, a TakKe BbIpa0OTKa CTYAEHTaMU OMNpEICNeHHBIX YMEHUW U  HABBIKOB
CaMOCTOSITENIbHOTO 3KCIIEPUMEHTUPOBAHUSI.

Jladoparopnasi padora Nel. YcTaHOBKA TUTPA COJIAHONW KHCJIOTHI METOJAOM NMUINETH-
poBaHust

1. Kakas peakuus siBJIsSi€TCSI OCHOBHOW B METOJI€ HEMTpanu3anuu?

2. Uto Takoe paboumii (cTaHIApTHBIM, TUTPOBaHHBIN) pacTBop? Kakue KOHIEHTpaluu
pabouux pacTBOPOB OOBIYHO UCTIONIB3YIOT B METO/IE HEUTpaIU3aIuu?

3. Haiite onpeneneHue MOHATUI: MOJISIpHAs KOHIIEHTPAI[Hs, MOJIApHAsT KOHLIEHTPALIUS JK-
BUBAJICHTA, TUTP, TUTP IO ONPEIEIIIEMOMY BEILLIECTBY.

4. Kakoe mpakTuyeckoe 3Ha4eHHE UMEIOT KPUBBIe TUTPOBaHMs? UTO Takoe CKauOK TUTPO-
BaHUs, KOTJa OH HauMHaeTcs W 3akaHuyuBaeTcsi? OT yero 3aBUCUT BEJIMYMHA CKauykKa TUTPOBa-
HuA?

Jladoparopuasi pabdora Ne2. Ompenesienue maccoBoil koHumeHtpauuu NaOH nun
Na2COs npu HX COBMECTHOM NPHUCYTCTBHH

1. Ilepeuncaute crnocoObl ONpe/esieHnss TOYKU SKBUBAIEHTHOCTH. OTBEThTE, B KaKoil 00-
gactu pH JeXHUT TOUKa SKBUBAJIEHTHOCTH NPU THUTPOBAHHUU PACTBOpA: a) CHIIBHOM KHCIIOTHI
CHWIbHBIM OCHOBaHHEM; 0) cinabol KHUCIOTHI CHJIBHBIM OCHOBaHHEM; B) C1abOro OCHOBaHUS
CUJIbHOM KUCIOTOM?

2. Kakue BeliecTBa Ha3bIBalOTCSl KUCIOTHO-OCHOBHBIMU MHJUKaTtopaMmu? Kakue coennne-
HUS UCMOJIB3YIOTCS B KAYECTBE KMCIOTHO-OCHOBHBIX UHAUKATOPOB?

3. Uto Ha3bIBaeTCsI MHTEPBAJIOM IE€peXoAa OKpacku MHAuKartopa? UTo Takoe moka3aTelnb
TUTpoBaHUs uHAUKaTopa? ChopMmynupyiite npaBuio BbIOOpa MHIUKATOPA.

4. Kakue BemiecTBa U Kak MOKHO ONPEIEIUTh METOJOM HEHUTpPaIU3alliu C MOMOUIbIO0 UH-
JTMKAaTOPOB METUJIOBBINM OpaHKeBbIl U GeHondranens?

Jladoparopnasi padora Ne3. CtangapTu3anusi pacTBopa nepMaHraHaTa Kajaus

1. OxucnuTenbHO-BOCCTAHOBUTEbHbBIE PEAKIUU (peloKe mpouecchl). [Ipumepsr okucnu-
TEJbHO-BOCCTAHOBUTENIbHBIX PEAKIUH, UCII0JIb3YEMbIX B aHAIUTUYECKON XUMUH.

2. BausiHue pa3nuyYHBIX (AKTOPOB Ha BEIMYMHY PEJOKC MOTEHIMalla, Ha CKOPOCTh H
HaIpaBJICHUE OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakinii. Y paBHeHre HepHera.

3. PaBHOBecue B penokc npoueccax. KoHcTaHTa paBHOBeCUs PEOKC peakuil — KOJInde-
CTBEHHAs XapaKTEepUCTHKA HAMPaBJICHUs U MOJHOTHI MpoTeKaHus npouecca. CBsi3b MeXAy KOH-
cranToil paBHoBecus U DJIC peaokc peakui.

4. CyuiHocTh pellokc METOJ0B M ux kiaccudukaius. [lonsarue o0 okCUAMMETPUHN U pe-
JYKTOMETPHH.

5. KpuBble TUTpOBaHUS B OKHCIUTEIBHO-BOCCTAHOBUTENBHBIX MeToAax. Kputepun Bo3-
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MO>XHOCTH UCTIOIb30BAHUS PETOKC METO/IOB.
6. Meroapl ycranoBneHnus T.D. B pemokc meronax. Pemokc mumukaropsl. Crnenudude-
CKHE WHJIUKATOPBL. be3MHAMKATOPHOE TUTPOBAHME MPHU HAJTUYMH OKPACKHU OJIHOTO M3 KOMIIO-
HEHTOB PEIOKC PEAKINH.
7. llepmanranaromerpusi. CrangapTusanysi pacTBopa epMaHraHara Kauus. Y paBHEHUS
peaxuuii. [IpeumyiiecTBa u HegocTaTku MeTona. [IpumeneHune meroaa.
Jlaboparopnasi padora Ned. Onpenenenne MacCOBO KOHIEHTPAIIMN MATHUSA
1. AMuHONONMMKapOOHOBBIE KUCIOTHI KaK TUTPAHThI KOMIUIEKCOHOMETPUYECKOTO TUTPOBA-
HUSL.
2. MexaHu3M KoMILIeKcooOpa3oBanus ¢ ydacTrueM komruiekcona lll.
3. YcioBusi KOMIUIEKCOHOMETPUUECKOTO TUTpOBaHUsA. KpuBbIE KOMILJIEKCOHOMETpUUYE-
CKOT'O TUTPOBAHUSI.

JlaGoparopuas padora NeS. OnpenesieHue o011ei :KeCTKOCTH BOIbI

1. Cnioco6s! pukcupoBanus T.D B KOMITIEKCOHOMETPHUUECKOM TUTPOBAHHUU.
2. Onpenenenne Ca’* u Mg?" npu X COBMECTHOM MPUCYTCTBUM.

3. XKectkocTb Bozbl. Busbl 1 ciocoObl onpeeneHus.

Marepwuaisl 1a00paTOpHBIX padbOT MPHUBEICHB B METOIUIECKOM YKa3aHUH, pa3padboTaH-
HOM Ha Kadeape OMOTEXHOJIOTHH .

Koxxesnukosa U.B., AxmeroBa T.U. «Ananutnuyeckas xuMus. KojimuecTBEeHHBIN aHATIA3):
Hwmxnaekamck - HXTU, 2017. 42 c.

Kpurepun ouenku 1abopaTopHbIX padboT

CTyeHThbl 04HOT0 OT/IeJIEeHUs] BBITIONHSIOT 5 mabopatopHbix pabot. [Ipu moaroroske x
1ab0opaTopHOH paboTe MO JUCIUILINHE «AHATUTHYSCKAS XUMUS» B 3 CEMECTPE CTYICHT JOKEH
BBINOJIHUTH CJICIIYIOIIUE BHIIBI PAOOT:

MuHuMATBHBII MaxkcuMasbHBIN
Buabi pator
oas oasa

CamocTtosTenpHas mpopadoTKa TEOPETUIECKOTO 03 05
MaTepuaia K 1abopatopHoi pabote ' ’
O3HaKOMJIEHHE C YCTaHOBKOM, MPUOOPOM, METO- 03 05
JTUKOH BBINIOJIHEHUS 1a00paTOPHOU paboThI ' ’
BrimonHeHe HEOOXOAMMOTO IKCIIEPUMEHTA 0,4 0,67
O6paboTka pe3ynbTaTOB UCCIIEIOBAHUS, TTOCTPO- 04 0.67
eHue rpapuKoB ' ’
AHanu3 pe3ynbTaToB UCCIEOBAHUS U BBIBOJ TTO 04 0.67
pabore ' ’

UTOTIO: 1,8 3

Takum oOpa3zom, kaxmas jgabopaTopHas paboTa oleHHBaeTcss MUHUMYM B 1,8 6amios,
MakcuMyM B 3 6aia. [locne BbImogHEHHs BceX padOT pacCUMTHIBAETCS UTOTOBBIN Oalll Mo JaH-
HOMY OLIEHOYHOMY CPEJICTBY, KaK CyMMa OaJljIOB 110 BCEM JIaOOpaTOPHBIM paboTaM.



CTyeHThbI 04HO0-320YHOT0 M 3204HOTI0 OT/IeJIEeHUsI BRITIONHSIOT 3 1abOpaTOpHBIX pabdo-
ThI. [Ipn MOATOTOBKE K JIAOOPAaTOPHON pabOTe 1O TUCIHUITINHE «AHAIATHYCCKAs XUMUS» B 3
CEMECTpe CTYICHT JIOJIKCH BBITIOJIHUTE CIICAYIONNE BUABI pa0dOT:

MuHuUMATBHBII MakcuMajibHbIH
Buabl pator
0aJyn 0asn

CamocTosTenpHas mpopadoTKa TEOPETUIECKOTO 06 1
MaTepuaa K JJabopaTopHoi paboTte '
O3HakoMJIEHUE C YCTaHOBKOM, TPUOOPOM, METO- 06 1
JTIUKOU BBITTOJTHEHHS JTAOOPATOPHOM pabOTHI '
BrimotHeHrE HEOOXO0IMMOTO IKCIIEPUMEHTA 0,6 1
OO6paboTka pe3ynbTaToOB HCCIEA0BaHUsA, TOCTPO- 06 1
eHue rpapuKoB '
AHanu3 pe3yabTaToOB UCCIEIOBAHUS U BBIBOJI 11O 06 1
pabore '

UTOrO: 3 5

TakuMm oOpazom, kKaxkaas 1aboparopHasi paboTa OlleHuBaeTCss MUHUMYM B 3 Oaiia, Mak-
cumyM B 5 6aioB. [Tocsie BBIMOTHEHUS BCEX paOOT pacCCYMTHIBACTCS UTOTOBBIN 0aJUT 1O JJAHHO-
MY OLIGHOYHOMY CPEJICTBY, KaK CyMMa OaJIJIOB IO BCEM JIAOOPATOPHBIM paboTaMm.



MuHHCTEPCTBO HAYKH U BBICIIEro oOpazoBanus Poccuiickoit dexepannu
HmwxHekaMCKHil XUMHUKO-TEXHOJIOTHYECKUI HHCTUTYT ((uinain)
(deaepanbHOro TOCyIapCTBEHHOTO OI0PKETHOTO 00pa30BaTEIHHOTO YUPEKICHUS
BhICIIIET0 00pa3oBaHus
«KazaHckuii HaIlMOHAIBHBIN UCCIIEI0BATEIbCKUN TEXHOJIOTMYECKUIT YHUBEPCUTET
Dakynbmem- mexHoI02UYECKUl
Kageopa - Xumuu
Hamnpasnenue 18.03.01 «Xumuueckasi TEXHOJIOTHI»
[Tpoduns/mporpamma:
«XHUMHYECKasi TEXHOJIOTUSI OPTaHUYECKUX BEILIECTBY
«XHUMHYECKask TEXHOJIOTHS BBICOKOMOJICKYJIISPHBIX COSAMHEHUI»
«XuMuYecKas TEXHOJIOTHS EpepadOTKU MOJIUMEPOB U JIACTOMEPOBY
«XUMHYECKask TEXHOJIOTHSI IPUPOAHBIX SHEPTOHOCUTENICH U YIIIEPOIHBIX MAaTEPUATIOB)
Cemectp 3
Cnucoxk BonpocoB K 1u(ppepeHunpoOBaHHOMY 3a4eTy
no aucuuniaude 51.0.20 Ananurnyeckasi Xumus

1 Bompoc

1. Ilpenmer u 3aauu aHAIUTHYECKOW XUMHUU. KauecTBEeHHBIN M KOJIMYECTBEHHBIN aHa-
3. Kimaccudukanus MeTo10B aHAIMTHYECKOH XuMUH. Pollb aHATMTHYECKOW XUMHHU B PEIICHUN
pa3IM4YHBIX HAPOAHOXO3SMCTBEHHBIX 3a/1a4.

2. 3axoH neiicTByromux mMacc. KOHCTaHTa XMMHYECKOTO paBHOBECHS U ee (pru3muecKuii
cmblci. [Ipumenenne 3akoHa JEMCTBYIOIMX MACC B AaHAIUTUYECKON XUMUH.

3. CnaOble »1eKTpoNUTH U UX Kiaccuukanus. CTerneHb W KOHCTAHTa JHCCOIHAIIUH
cJ1a0bIX EKTPOIUTOB. 3aKoH pazbaBienus OctBaibaa. Apronporonns Bojasl. pH u pOH.

4. CuspHBIC DIIEKTPOJIUTHI, UX KiacCH(PHUKAIUA. AKTUBHOCT, KOO((GUIMEHT aKTUBHO-
CTH U HOHHas cuiia pacTBopa. Pacuer pH pacTBOpOB KHCIIOT 1 OCHOBAHUM.

5. Bydepusie pacTBopsl, nx kiaccudukaiys. OCHOBHBIE CBOWCTBA Oy(epHBIX pacTBO-
poB. bydepnas emxocts. Pacuer pH Oydepubix pactBopos. IIpumenenne 6ydepHbIX pacTBOpoB
B XMMHYECKOM aHaJIN3e.

6. PaBHOBecue B pacTBOpax ruapoiusyroummxcs coiaeil. Tunsl ruaponausa. Merosl mo-
JaBJieHUs W ycusieHus ruaponns3a. CTeneHb U KOHCTaHTa ruapoausa. Pacuer pH pactBopoB co-
JIeH.

7. CymHocTh M KiIacCU(UKAIU TUTPUMETPUUYECKUX METOJ0B aHainu3a. TpeOoBaHHS K
pEaKIMsSIM, UCTOIb3yEMbIM B TUTPUMETPUHN. MeTOoAbl TUTPOBaHUS: NpsAMoe, 00paTHOE U IO 3a-
Memenuto. [Ipumepsl.

8. Bbluncienus Macchl ONpeensieMoro BeleCTBa B TUTPUMETPUUYECKOM aHaiuze (I10
MOJIIPHOW KOHIIEHTpPAllMM SKBUBAJIEHTa M TUTPY CTaHAAPTHOro pacTBopa). [IpuHIun skxBuBa-
JIEHTHOCTHU B TUTpUMeETpHH. MoJsipHas Macca SKBUBAJIEHTA BEILECTBA B OOMEHHBIX U PEJIOKC pe-
aKLUAX.

9. KoHueHTpauuu pacTBOPOB M CHOCOOBI MX BBIPAKEHUS: MPOLEHTHas (MaccoBas J10-
J51), MaccoBasi (TUTP), MOJISIpHAasi, MOJISIpHAs. KOHIIEHTpAalMsl SKBHUBaJeHTa (HOpMaibHas). B3au-
MOCBS3b MEXJly CII0COOaMU BBIPAYKEHHSI KOHIIEHTPALUN B TUTPUMETPUH.

10. CymHocTs TIpoliecca KUCIOTHO-OCHOBHOTO TUTpOBaHUS. [ 'paduueckoe npenacrasiie-
HUE Tpolecca TUTPOBaHUs (KpUBBbIE TUTPOBaHUs). TOUKa HKBUBAJIEHTHOCTH M KOHEYHAs TOUYKA
tutpoBanusa. Ckadok TuTpoBaHus BOMM3M T.0., mpaBuiio BEIOOpa HHAMKATOPA.

11. KpuBble TUTPOBAaHUS PACTBOPOB CHIIBHBIX OJHONPOTOHHBIX KHCJIOT, THUIA XJIOPOBO-
JIOPOJIHOM, pacTBOpaMH CHJIBHBIX OCHOBaHUM, U Ha000poT. CKauOK TUTPOBAHUS U €TO XapaKTe-
puctuka. Bpibop MHOMKaTopa mo ckadyky TUTpoBaHHs. Kpurepuil BO3ZMOKHOCTH THUTPOBAHHUS
CHJIBHBIX KHCIJIOT CUJIbHBIM OCHOBaHUEM, U HA00OPOT.

12. KpuBble TUTPOBAaHUSI PACTBOPOB CIAOBIX OJHOMPOTOHHBIX KUCIIOT, THUIA YKCYCHOH,
pacTBOpamMH CHIIbHBIX OCHOBaHUM. CKauoOK TUTPOBAHUS U €r0 XapakTepuctuka. Beibop nuauka-
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TOpa MO CKauKy TUTpoBaHMs. Kpurepuil BO3MOXXHOCTH TUTPOBAHHS CJIAOBIX KUCIOT CHIIBHBIM
OCHOBAaHHEM.

13. KpuBble THTPOBaHUS PACTBOPOB CIAOBIX OCHOBAHWH, THUIA THUAPOKCHIA aMMOHHMS,
pacTBOpamMH CHIIbHBIX KHCIOT. CKayOK TUTPOBAHUS U €r0 XapaKTepucTHka. Beioop mHankaTopa
M0 CKauKy TUTpoBaHusi. Kpurepuit BO3MOKHOCTH TUTPOBAHUS CIa0BIX OCHOBAHUIM CUJIBHOM KHC-
JIOTOM.

14. MHaukartopbl KHCIOTHO-OCHOBHOrO THUTpoBaHus — pH wuHnukaropsl. HoHHO-
XpoMoQopHasi TEOpHsl KUCIOTHO-OCHOBHBIX MHIMKATOpPOB. MIHTepBan mnepexoaa OKpacKu UHAM-
KaTopa U nokasatesb TuTpoBanus (pT) kak cepeanHa 3toro uHTepsana. MaaukaropHas omuoka
TUTPOBAHUS.

15. OxucIuTEenpHO-BOCCTAHOBUTEIIbHBIC PEAKIIMH (PEIOKC Mpoliecchl). TUIBI peloKC pe-
akuuil. [Ipumepbl OKMCIAUTENIBHO-BOCCTAHOBUTEIBHBIX PEAKLMM, UCIOIb3YEMBIX B aHAJIUTHYE-
CKOM XMMUHU.

16. Buusnue pa3nuyHbIX (PAaKTOPOB Ha BEIMYMHY PEIOKC MOTEHIIMAla, HA CKOPOCTh U
HaIIPABJICHUE OKUCIIUTEIBHO-BOCCTAHOBUTENBHBIX peakuuid. Y paBHeHue Hepucra-Ilerepca.

17. CyuHocTb peiokec MeTo10B U ux kinaccupukanus. [lonsartue 00 OKCUIUMETPUU U pe-
TyKTOMETpHH. BIOOp 00BEKTOB OnpeieNieHHsI Ha OCHOBE PEAIbHBIX PEIOKC OTEHIIHAJIOB.

18. KpuBble TUTpOBaHUS B OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX METOJAX U BBIBOJABI W3
Hux. Kputeprun Bo3M0OXKHOCTH UCIIOJIB30BAHUS PEOKC METOJIOB.

19. Merons! ycranoBienus T.0. B pegokc meronax. Pemokc unnukaropsl. Cneunduue-
CKH€ MHJIUKATOpbl. be3nHAMKaTOpHOE TUTPOBAHKE MTPU HAIUYMHU OKPACKHU OJHOIO U3 KOMIIOHEH-
TOB PEIOKC pEaKINu.

20. Tlepmanranatomerpusi. CTangapTu3anus pacTBOpa IepMaHranara xamus. [Ipenmy-
HIeCTBa U HeAOCTaTKu MeToa. [Ipumenenue merona.

21. Nonmomerpusa. CranmapTuzanusi pactBopa THOCyJbdara HaTpus. llpemmyiecTBa u
HenocTtatku Merona. [IpuMenenue merona.

22. KomIuiekcHbIe COeTMHEHNS B aHAMTHUECKOW XUMHH. THIIBI KOMIUIEKCHBIX COEIIH-
HEHUIl. AMUHOTIOTUKAapOOHOBBIE KUCIOTHI KaK TUTPAHTHI.

23. KommiekcoHOMeTpHYecKoe TUTpoBaHME. MeXxaHu3M KOMIUIEKCOOOpa30BaHUs C yda-
ctuem komiuiekcona |l (tpunon b) Kpubie KOMIIIEKCOHOMETPUYECKOTO TUTPOBAHUS, UHIUKA-
TOPbI U MEXaHU3M UX JEHCTBHUS.

2 Bompoc

1. Ompenenuts ®(Fe) B xene3Ho# MpoBoJIoKe, ecau nocie pactBopenus 0,1400 T ee B
CepHOIi KUCIIOTe Ha TUTpOBaHue yiuio 24,85 cm® pactBopa nepmanranara kamus ¢ T = 0,003161
r/em®.

2. KakoBa MoussipHas KOHLIEHTpAlUsl SKBUBAJEHTA PacTBOpa TMAPOKCHIA KajHsl, €CIH
Ha TtuTpoBanme 20,00 cm® sToro pacteopa morpebomamock 20,00 cm® pacrBopa HCI ¢
T(HCI/NaOH) = 0,003874 r/cm®.

3. Ha tutpoBanme xmopuaa kamus pacxomyerca 24,20 cm® pactsopa AgNOs ¢ T =
0,124300 r/cm®. Cxombko rpammos KCI conepxkutcs B 06pasiie U KakoBa MOJIAPHAs KOHIIEHTDA-
1IMs SKBUBAJIEHTA 3TOT'O pacTBopa?

4. W3 1,4505 r NaCl mapku X.4. IpUTOTOBIIEH PacTBOpP B MEPHOW KOJOE €MKOCTBHIO
500,00 cm®. Ha Turposanue 25,00 cm® aToro pactBopa pacxoxyercs 24,80 cm® pactBopa AgNOs.
Brruncnure MONSpHYIO KOHIIEHTPALMIO SKBUBAJIEHTa U TUTpP pacTBopa AgNOs.

5.  Jlns mHeuTpanuzarmu pactBopa, coaepxainiero 0,5000 r TexHu4YecKoi coapl moTpedo-
Baoch 10,04 cm® pactBopa comsmoii kucmotsl ¢ T = 0,003646 r/cm®. Ckonbko TPOIEHTOB
Na2COs3 comepsxutcst B oOpasie?

6. Ompenenurs ®(H2C204-2H20) B 006pa3sue, eciu ero HaBecka 3,3900 r pacTBopeHa B
BoZie U 00BeM pacTBopa goBeneH a0 500,00 cm®. Ha tutpoBanue 25,00 cM® pacTBopa pacxomy-
ercst 23,52 em® pactBopa KMNnO4 ¢ MomsipHO# KoHIeHTpanueii sxpuBanenTa 0,1124 Moms/mve,
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7. B mepHoii konbe emkocTbio 200,00 cM® pUTroTOBIEH pacTBOp M3 HaBecku 1,2640 r
Na2C204. OnpenenuTs KoaudecTBo B cM° pactBopa KMNQO4, N3pacxo10BaHHOTO Ha TUTPOBAHHE
20,00 cm® pactBopa NapC,04, ecin MonspHas KOHLEHTpalus dkBuBanenTa KMnO4 cocTapmser
0,0417 mons/mm>.

8. Ha tutpopanue 20,00 cm® pactBopa ruapokcuma Hatpus ¢ T(NaOH/ H.SOs) =
0,004904 r/cm® pacxomyercst 20,00 cM® pacTBopa CONSHON KHCIOTHL. BBIUMCIHTE MOIAPHYIO
KOHIICHTpaLuIo KkBUBasieHTa pactBopa HCI.

9. K 100 cm® pactBopa HCOOH ¢ MomsipHO#t KoHIeHTparmeii 0,2 MOIb/IM° IpuGaB I
100 cM® pacTBOpa rHApOKCHIA Kamms ¢ MOJAPHOH KoHueHTparmeii 0,2 Momis/nqm°. Beramciants
pH noxy4yenHoro pactBopa.

10. B mepHoit kon6e Ha 500,00 cm® pacTBOpeHo HemsBecTHoe konmmuectBo NaOH. Ha
tutpoBanue 25,00 cM® 3TOro pactBopa m3pacxonosaHo 22,50 cM® pacTBOpa CONAHOM KHCIOTHI C
T = 0,003646 r/cM®. BerauciuTs Maccy THAPOKCH 1A HATPHUS, COAEPIKAIIIErocs B MEPHOH KOJIOE.

11. HamummTe XuMUYeCKHE pPEeaKIMU, BHIYUCIUTE TUTP U MOJISIPHYIO KOHIIEHTPAIUIO JK-
BUBAJIGHTA PACcTBOPA CEPHOI KMCIIOTHI, eciu Ha TuTpoBanue 19,20 cm® pactBopa H2SO4 mspac-
xomoBaro 20,00 cm® pactBopa NazB4O7-10H20 ¢ MoONsApHOH KOHIEHTpaImeil SKBHBAJICHTA
0,1000 mosb/mm°.

12. CkonpKo rpaMMOB KapOOHATa HATpHUs HAJO B3ATh s mpurortosieHus 200,00 cm®
pacTBOpa ¢ MOJSIpHOHN KoHIeHTpanuei skuBanenTa 0,1000 mons/am®? Onpenenure pH 3Toro
pacTBopa.

13. Yemy paBHa MonspHas KoHIeHTpamus u Tutp pactBopa HCI, ecimu B 1,00 am® co-
nepxures 5,8500 r atoit kucnotel? Onpenenure pH 3toro pactsopa.

14. Ha tutpoBanue pactBopa, noiaydeHHoro pacrsopenuem 3,1580 r KOH, pacxonyercs
24,45 cm® pacrBopa HCl ¢ MonspHONl KOHIEHTpamueil skBuBaneHTa 1,9655 Momb/am°.
Brruucnure maccoryro gonto KOH B o6pasire.

15. K 25,00 cm® pacTBOpa yKCYCHO# KHCIOTBI C MONAPHO#H KOHIIEHTpaIMeil IKBHBaNeHTa
0,2000 mons/mm® pubasieno 24,00 cm® pactBopa KOH ¢ MomsapHOil KOHIEHTparmeil SKBHBa-
nenra 0,2 Mons/mv®. Onpenenute pH moTyd4eHHOro pacTBoOpa.

16. K 25,00 cm® pacTBOpa YKCYCHO# KHCIOTHI C MOJSIPHON KOHIIEHTpAINel SKBUBATCHTA
0,2000 mons/mm® npubasiaeno 24,00 cm® pacrBopa KOH ¢ MomspHO#l KOHIIEHTpaImeil SKBHBa-
nenta 0,2000 moms/mv®. Onpenenure pH TONTyYeHHOTO PacTBOpA.

17. K 50 cm® pactBopa HCOOH ¢ monsipHoii konnenTpanueit 0,2 Moib/am® npubasunu
100 cM® pacTBOpa THAPOKCHIA Kaums ¢ MOJAPHOH KoHIeHTpamuen 0,2 Mons/mM°. Beramcints
pH nony4yennoro pactsopa.

18. Omnpenenuts ®(H2C204-2H20) B 06pasiie, eciu ero HaBecka 3,3900 r pacTBopeHa B
BoJIe M 00BeM pacTBopa mosezeH 10 500,00 cm®. Ha tutposanue 25,00 cm® pacTBopa pacxomy-
etcs 23,52 em® pactBopa KMNO4 ¢ MomnspHOit KoHIeHTpanueit sxBuBanenTta 0,1124 moms/mqm>.
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MHWHOBPHAYKHU POCCUN
HmwxHekaMCKHil XUMHUKO-TEXHOJIOTHYECKUH HHCTUTYT (unnan) ¢peaepaabHOTo
rOCYIapCTBEHHOTO OI0/PKETHOTO 00Pa30BATEIBLHOTO YUPEKICHUS
BhICIIIET0 00pa3oBaHus
«Ka3zaHCKui HallMOHAJIBHBIN UCCIIEIOBATEIILCKUI TEXHOJIOTHYECKUN YHUBEPCUTET
Daxynomem- mexHoON02UYECKULL
Kadgeopa - Xumuu
Hanpasnenue 18.03.01 «XumMuyeckas TeXHOIOTHI»
[Tpoduib/mporpamma:
«XUMUYECKasi TEXHOJIOTHS OPraHMYECKHUX BEIIECTB)
«XHUMHYECKasT TEXHOJIOTHSI BBICOKOMOJICKYJISIPHBIX COSAMHCHUI
«XUMUYeCcKasi TEXHOJIOTUS IPUPOJIHBIX SHEPTOHOCUTENEH U YTIIEPOIHBIX MATEPUAIOB)
Cemectp_3

®opma 00yueHHs — OuHas, OYHO-3a04Hasl, 3a04YHasl.
Kpumepuu ouenxu ougpghepenyuposannozo 3auema no oucyuniune

b51.0.20 «cAnanumuueckas xumusn,

OneHka Onucanue
JleMOHCTpUpYET NOJHOE MTOHMMaHUe MOCTAaBICHHOT0 Bompoca. /J[aeT moaHbIi
pa3BEepHYTHIN OTBET HA OCHOBHOM Bompoc. JJaeT mornuecku 000CHOBAHHBIN U
MPaBWILHBIM OTBET Ha OMOJHUTEIBHBIN BOMIpoc. OmeHKa «OTIAMYHO) BbI-
Otnaiio CTaBJSIETCA CTYACHTY, €CJIM OH UCUEPIIbIBAIOIIE, TOCIE0BATEIbHO, YETKO U

(36-40 6aa0B)

JIOTUYECKU CTPOMHO M3JaraeT MaTepuaj, yMEET TECHO yBSI3bIBATh TEOPUIO C
MPaKTUKOHN, UCIIOIB3YET B OTBETE MaTepHuaj PEKOMEHIyeMOU TUTepaTyphl,
MPaBUIBHO OOOCHOBBIBAET MPUHSATOE PEIICHUE, BIaJeeT Pa3HOCTOPOHHUMU
HAaBBIKAMU U IPHUEMAMU BBINOJHEHUS NPAKTUUECKUX 3aaa4d. CaMOCTOATEIbHO,
JOTHYECKH CTPOHHO U MOCJIeA0BaTEIbHO U3jaraeT yueOHbIH MaTepual, Je-
MOHCTPHUPYS YMEHHE aHAIN3UPOBATh Pa3IM4YHble HAyYHbIE B3TJISAbI, ApTYMEH-
THPOBAHO OTCTAaWBaTh COOCTBEHHYIO mMO3uIK0. O0naaeT KyIbTypOU pedn.

Xoporto
(30-35 6aaoB)

JlaeT 10CTaTOYHO MONHBIA OTBET, C HAPYLICHUEM I1OCIEA0BATEIbHOCTH U3I0XKEHHS.
OTBeuaeT Ha JOMOJHUTENLHBINA BONPOC, HO 00OCHOBATh HE MOJKET.

OneHka «XOpOLIO» BBICTABIIAECTCS CTYACHTY, €CIM OH IO CYLIECTBY M3Jaraer Mma-
TepuaJ, MPaBUIbHO MPUMEHSET TEOPETUUECKUE MOJIOKEHUS NP PELICHUHN MPAKTH-
YEeCKUX BOINPOCOB, CAMOCTOSATENILHO M IOCJIE0BATEIbHO M3JIaraeT y4eOHbIH Mmare-
puai, npeAnpUuHUMACT IMOIBITKU aHAJIMU3UPOBATL PA3JIMYHBIC HAYUHBIC B3IJIAAbI U
000CHOBATh COOCTBEHHYIO MO3HLHIO, IIPH 3TOM JIOITyCKaeT HE3HAYUTEIbHbIE OINO-
KH; YMECT CBA3BIBATb TCOPETHUUYCCKHUEC IMOJIOKCHUA C HpaKTquCKOﬁ JACATCIIBHOCTBIO,
OTJINYAETCS] PA3BUTOM PEUBIO.

Y nosnerBopu-
TEJIEHO
(24-29 6anoB)

JlaeT HEemONMHBIN OTBET HAa OCHOBHOU Bompoc. He maeT oTBeTa Ha IOMOTHH-
TEJILHBIH BOTIPOC.

OuneHka «yJI0BJIETBOPUTEJIBHO)» BBICTABISIETCS CTYJICHTY, €CIH OH HMEET
3HAHMS TOJIBKO OCHOBHOTO MaTepuaia, HO He YCBOWJI €ro JeTaiel, JoImycKaeT
HETOYHOCTH, HEJOCTATOYHO IMpPaBUIIbHBIE (HOPMYIUPOBKHU, HAPYIICHUS JIOTH-
YeCKOW MOCIeq0BaTeIbHOCTH B M3JI0KEHUU NMPOTPAaMMHOI0 MaTepuala, mpes-
MPUHAMAET TOMNBITKH aHAJIM3UPOBATh Pa3IHYHbIC HAaydHbIC B3TJISIbI, 00OCHOBATH
CcOOCTBEHHYIO TIO3UIIHIO 10 TPeOOBAHUIO MPETNOAaBaTess, C TPYIOM YMeeT YCTaHO-
BUTH CBSI3b TEOPETUUECKUX MOJOKEHUN C TPAKTUKOM.

He ynoBnerso-
pUTENBHO
(MeHee 24 6aJ-
JIOB)

Her oTBeTa.

OneHka «HeyIOBJETBOPUTEJILHO» BBICTABISIETCS CTYICHTY, KOTOPBIA HE
3HaeT 3HAYMTEIbHOW YacTH IPOTrpaMMHOTO0 MaTepuana, JOMyCKaeT Cylle-
CTBCHHBIC OIHI/I6KI/I, HGYBepeHHO, C GOHBIHI/IMI/I SanYJIHeHI/ISIMI/I OTBCYACT HaA
Bompockl. Kak mpaBuio, olleHKa «HEYJIOBIETBOPUTEIbHO» CTABUTCA CTYJEH-
TaM, KOTOpbIE HE MOTYT MPOJOJKUTH OOydeHHe 0e3 JOMOIHUTEIbHBIX 3aHs-
TUH O COOTBETCTBYIONIEH NUCHUILIIMHE.

13



MuHHCTEpCTBO HAYKHU U BhICIIETr0 oOpa3zoBanus Poccuiickoit denepanun

HwmxHekaMCKuit XUMHKO-TEXHOJIOTUYECKUN HHCTUTYT ((uinan)
(benepanbHOro rocy1apcTBEHHOTO OI0/PKETHOTO 00pa30BaTEIBHOIO YUPEKICHUS
BBICILIETO 00pa30BaHuUs
«Ka3zaHCKui HAllMOHAJIBHBIN UCCIIEIOBATEIILCKUI TEXHOJIOTMYECKUN YHUBEPCUTET
Daxynomem- mexHoOA02ULECKUL
Kadgeopa - Xumuu
Hanpasnenue 18.03.01 «XumMuyeckas TEXHOIOTHI»
[Tpodunb/mporpamma:
«XHUMHYECKasi TEXHOJIOTUSI OPTaHUYECKUX BEILIECTBY
«XUMHUYECKas TEXHOJIOTHSI BBICOKOMOJIEKYIISIPHBIX COETMHEHUIN
«XUMHYECKasi TEXHOJIOTUSI IIPUPOIHBIX SFHEPTOHOCUTENECH U YTIIIEPOJAHBIX MAaTEPHUAIOB)

Cemectp_3
KoMmiieKT TecToBBIX 33IlaHl/Iﬁ
o muciiumae b1.0.20 « AHanmTHYecKas XUMHUSDY

Bapuanr 1
1. KakoB nopsiIoK BBIMOJIHEHUSI KAUECTBEHHOTO U KOJIMYECTBEHHOTO aHAIN30B?
A) ouepenHOCTb aHATM30B HE UMEET 3HAUCHHUS,
b) koinyecTBeHHbIN aHAIU3 MPEILIECTBYET KaYECTBEHHOMY;
B) kadecTBeHHBII aHATU3 MIPEIIIECTBYET KOINYECTBEHHOMY;
[') xadyecTBEHHBII U KOJMYECTBEHHBIN aHAINU3bI BBIIOIHSIIOTCS OJTHOBPEMEHHO.
2. B TuTpMETpHUUECKOM aHAIIU3€ UCIIONB3YIOT PEAKIIUH, KOTOPhIE MPOTEKAOT
A) MeaseHHo;
B) B cTporom cooTBeTCTBUU CO CTEXHMOMETPHUUECKUMHU KOd(h(DULIMEHTaAMH;
B) oOparumo;
[') 1npu cTaHAapTHBIX YCIOBUAX
3. B MeToje HelTpanu3au B KaueCTBE TUTPAHTOB UCIIOJIb3YIOT

A) KMnOg;

b) Ttpunon b, MgSO47H20;
B) HCI;

I KOH.

4. O6HapyXeHHEe HOHOB aMMOHHUS B BOJHOM pacTBOPE MPOU3BOIUTCS

A) pa30aBlIeHHOW CEPHOU KUCIOTOM;

b)  KOHIEHTpUPOBAHHOW CEPHON KUCIOTOH;

B) peaxktuBom Heccnepa;

[') mnepokcuaoM Bogopoaa.

5. dnst mpurotoiienust 700 T pacTBOpa ¢ MacCOBOM 1oyl noauaa kamust 5 % Heo0X0IUMO pac-

TBOPHTb __ I'PaMMOB COJIH.
A) 84;
b) 50;
B) 35;
r 90.

6. B Kakux KOOpJIHMHATaX CTPOAT KPUBYIO KUCIOTHO-OCHOBHOT'O TUTPOBAHHUS?

A) pH - ob0bem TuTpaHTa;

b) Konuenrtpanus onpenensieMoro BeuiecTsa — KOHIEHTpAlusl TUTPAHTA;

B) Kounenrpauus Tutpanta — 00beM TUTPAHTA;

I') KonueHnrtpamus HOHOB TUAPOKCHIA — 00BEM TUTpPAHTA.

7. OnpenenuTh MOJAPHYIO KOHIIEHTpaluio skBuBaienta KOH (Mons/am®), ecriu Ha TUTpOBaHUE
15,00 cm® ero m3pacxomosamu 18,70 cm® pactBopa HCI ¢ T(HCI) = 0,002894 r/cm?.

A) 0,9900
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b) 0,0099

B) 0,0990

I 0,0010

8. Kakoit uHIMKaTop cielyeT UCIoJIb30BaTh MIPU TUTPOBAHUH, €CIIU pacdeTHOe 3HayeHue pH B
MOMEHT TOKH 3KBUBAJICHTHOCTH paBeH 77

A) denondraneun;

b) MeTwioBBIM KpacHBIi;

B) MeTunoBbIi OpaHKEBBI;

) nmudenunamuH.

9. CKOJBKO MOJIEKYJ BOCCTAHOBHUTEISI yYACTBYIOT B PEaKLIUU, IPOTEKAIOLIeH
110 YpaBHEHUIO?

H>C204 +KMNO4 + H2SO4 = MNSO4 + CO2 + K2SO4 + H20

A) 5
B) 2
B) 6
rn 3

10. Kakoii 06Bem (cm®) pacTBopa nepmanTanara kanus, ¢ Tutpom T = 0,001320 r/cm?, motpeby-
eTcs Ha okucnenne 20 cm® pacTBOpa ABENEBO KHCIOTHI C MOJISIPHOM KOHIIEHTpAIUEl IKBHBA-
nenta 0,1 mons/mm? B kucnoii cpene?

A) 47,85;
b) 10,53;
B) 15,07;
I 25,20.

11. B KoHEUHO# TOUKE MEPKYPOMETPUUYECKOTO TUTPOBAHHUS XJIOPHIa HATPUS TPOUCKOTUT:

A) Oo0pa3oBanue TnonuanatHoro komruiekca Fe (I11) u mosiBeHne KpacHO OKpacKH;

B) Paspymienue tuormanaTaoro komiiekca Fe (111) 1 ncuesHoBeHre KpacHO# OKPACKH;

B) Bsmanenue okpaiieHHOro ocanka xpomara prytu (1);

[') V3MeHeHue 1BeTa pacTBopa, 00yCIOBIEHHOTO OKPACKOW TUTPAHTA.

12. IlpucyrcTBrEe KakuX cojiell 00yCI0BINBAET )KECTKOCTh BOJIbI?

A) Ca(HCOg)2, Mg(HCO3)2;

b) KCI, NacCl,

B) NaxS04,K2S0q;

) NaxCO3,K2CO:s.

13. OnpesenuTe MOIAPHYIO KOHIIEHTPAIIMIO SKBUBAIEHTA PACTBOPA XJIOPU/A IIMHKA (MOJIB/IMS),
eciTM Ha TUTPOBaHHUeE 25 cM° ero u3pacxomoBaHo 12,5 cm® pacTBopa TpuiioHa b ¢ MoJspHOI KOH-
ueHTpanuen sxpuBanenTa 0,02 MOJTB/IM® 0,02 MOJTB/TM®:

A)  0,0200;
B) 0,1000;
B) 0,0010;
) 0,0100.

Bapmunanr 2
1. B 0OCHOBE TUTPUMETPUUECKOTO aHAIN3A JIEKUT ONIPENIEIICHNE
A) TOYKH PKBHBAJIEHTHOCTH;
b) Beca ocanka;
B) oxpacku uHIMKaTOpa;
I') pH pactBopa.
2. JInst TOYHOTO U3MEPEHUsI 00bEMOB PaCTBOPOB MPETHA3HAUYEHBI
A) MepHbIe CTaKaHbI;
B)  mepuble KONOBI;
B) mepHble HIUIMHAPHL
I') nunerkwu.
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3. Jlns aHanm3a qaHa coiib O€JIoro I[BETa, XOPOIo pacTBopuMasi B Boje. Collb OKpaliriBaer
TJ1aMsl Ta30BOM TOPEIIKU B KENThIN 1BET. [Ipu neiicTBUM Ha COJIb KOHIIEHTPUPOBAHHOM CEPHOI
KHCJIOTHI BBIJEIIAETCS 3€JI€HOBATHIH ra3 ¢ yaylaoluM 3anaxoM. PactBop conu ¢
UHKYpaHUJIAIlETaTOM 00pa3yeT JKeIThle KPUCTAIUIbI TETPadApUiecKoi (hOpMBI, a C paCTBOPOM
cepebpa HuTpaTa — OeJIbIi TBOPOKUCTHIN 0CAJI0K, PACTBOPHUMBIN B HACHIIIICHHOM PAacTBOPE
amMMoHuUs kapOoHara. OnpeenuTe cocTaB COJH.

A) KBr:
b) NaxSOs;
B) Ba(NOs)y;
') NaCl.

4. Omnpexnenute MOJSPHYIO KOHIICHTPALMIO SKBUBAIIEHTA U TUTP PAacTBOpA THIPOKCHAA Oapus,
€C/IM Ha TUTPOBaHHUE 25 CM° 3TOro pacTBOpa yuuio 15 cm® pacTBopa consHO# KUCIOTHI ¢ MOJISpP-
HOI KOHIIeHTparmeil sxkBuBanenTa 0,2 MoJb/aM>.

A)  0,2000 mons/mv® 1 0,02035 r/cm?;

b) 0,1200 moub/mm° 1 0,01026 r/em®;

B) 0,3001 mons/mm® 1 0,03021 r/cm?;

)  0,02654 mons/am® u 0,0235 r/em®,

5. B ocHOBe rpaBUMETPUYECKOTO METO/A JICKUT

A) 1mepeBOJ OCAKIAEMOTO BEIIECTBA B OCAIOK;

b) HaxoxIeHue S5KBUBaJICHTHOHN TOUKHU;

B) omnpenenenue o6bema TUTpaHTA;

[') ompenenenue cocraBa BECOBOIl (JOPMBI.

6. MomnsipHas Macca S5KBUBAJICHTa CEPHOM KHCIIOTHI B PEAKLIUU
H>SO4 + 2NaOH = NaxSO4 + 2H,0 BripaxkaeTcs B BUE:

A) M(%HZSOO;
b) M(%H2504);
B) M(2H2S04):
I M(%sto4).

7. Jlns vedTpanmsanuu 40 cM® pacTBOpa yKCYCHOM KHCIOTHI C MOJSIPHOH KOHIIEHTpanueii 0,5

MoIB/ M TpeOyeTcst pacTBOp, COACPXKAIMIA  MOJIb THPOKCHIA HATPHSL.
A) 0,01;
b) 0,02;
B) 0,04;
I 0,03

8. Kakoil uHIuKaTop cienyeT UCIob30BaTh IPU TUTPOBAHUH, €CIIN pacueTHoe 3HaueHue pH B
MOMEHT TOKHM 3KBUBAJIEHTHOCTH paBeH 97

A) denondraneusn;

b)  MeTunoBblil KpacHBIN;

B) MeTuioBbIi OpaHXKEBBI;

') nudenunamuH.

9. Ckounbko 31mekTpoHOB puHUMaeT KMnOg4 nmpy TUTpOBaHUM B KHUCIIOM cpene?

A) 3
b) 2;
B) 1,
I 5.

10. Kakag pEaoOKC-11apa 06J1a;[aeT HaH60nee CUJILHBIMUA BOCCTAHOBUTEIbHBIMU CBOMCTBAMHU?
A) Fe*/Fe?* E°=+0,77 B;
B) Cl/2CIE°=+ 1,36 B;
B) Cr.07%/2Cr** EO = + 1,33 B;
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) MnOz/Mn*?E°=+1,23 B.

11. Jlns onpeneneHus XJI0pUI-MOHOB B pacTBOpe, BeimurnHa pH KoTOporo paBHa 2, MOXET OBITh
UCIIOJIB30BaH CIEAYIOINUNA TUTPUMETPUYECKUN METOJI aHAIN3A:

A) Aprentometpust (MeTon Mopa);

b) AprenTomerpus (MHIUKATOp - 03UH);

B) Aprenrouerpus (MHIUKATOP - (PrryopeciienH)

I') Mepkypumerpus (MHIUKATOp — HUTPOIIPYCCU] HATPHS).

12. VkaxuTe npaBUIbHOE XUMHYECKOE Ha3BaHUE TPUIIOHA b:

A) aMHHOYKCYCHas KHCIIOTa;

b) HUTpUIOTpUYKCYCHAs KHCIIOTA;

B) »TunenauaMuMHTETpayKCyCHasl KUCIIOTA,

[') nByHaTpueBas COJIb STUJICHIUAMUHTETPAYKCYCHOM KUCIIOTHI.

13. Kakosa obmas sxecTkocTh npupoasoii Boasl (2K), ecu ma TuTpoBanue 50 cM® ee n3pacxo-
noBaHo 5,00 cm® pactBopa TpunoHa b ¢ MomsApHO# KoHIEeHTparueit sxkBuBanenTa 0,02 MOIb/aM>?
A) 3,0;

B) 20:
B) 4,0
I 5,0.

Bapuant 3
1. [TepmanranaToMeTpusi OTHOCUTCS K METOJIaM
A) HeWTpaau3anuu;
b) oxucreHus-BOCCTaHOBIICHNUS,
B) ocaxnenus;
[') KOMIUIEKCOHOMETPUHU.
2. Ykaxute TpeOOBaHUs, IPEAbIBISIEMbIE B TATPUMETPUYECKOM aHAIHN3€e K IEPBUYHBIM CTaH-
JAPTHBIM BEILIECTBAM
A) OTCyTCTBHE KpUCTALNTU3aLIMOHHON BOJBI;
b)  ycToiiumBOCTH Ha CBETY U Ha BO3AYXE;
B) neOounbias MonsipHast Macca SKBUBAJICHTA;
[') moaxoxsmuie XUMHYECKUE CBOMCTBRA.
3. PearentoM Ha noHsl Fe®* spnsercs BemecTtso, GopMyna KOTOporo

A)  NH4C1;
B) NHCNS;
B) KOH;
I) NaCl.

4. Onpenenute MOIAPHYIO KOHIIEHTPAIMIO SKBUBATEHTA M TUTP pacTBopa, B 500 cM® KOTOpOro
cogepxurcs 10,6 r kapOoHaTa HaTpHUS.

A) 04 mouts/mm° 1 0,02120 r/em®;

b) 0,2 moib/am® 1 0,01060 r/em®;

B) 0,1 mouts/mm 1 0,005300 t/em®;

I') 0,04 mons/mm® 1 0,00212 r/cm®.

5. BeiOepute ocaxkaaeMyro GopMy [Tt TpaBUMETpUIecKoro onpeaencaus xemnesa (111)

A)  Fez(S04)s3;

b) Fe(OH)3;
B) Fez(CO0s)2;
I FeCls.

6. MosspHasi Macca SKBUBAJICHTA CEPHOW KUCIIOTHI B PEaKIINU
H2SO4 + NaOH = NaHSO4 + H20 BeIpakaetcs B Buje:

A)- M(%H2804);
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INE M(%HzSO4);
B) - M(2H2S04):
I)- M(%H2804).

7. Ckonbko rpamm KOH copepXuTcsi B pacTBOpe, €CJIM Ha €ro TUTPOBAHUE U3PACX0I0BAHO
24,45 cm® pactBopa HCI ¢ MonspHOii KOHIIeHTpanyei SkBuBanenTa 1,9655 Moms/qm>?

A)  2,6960;
B) 0,2696;
B) 0,0269;
) 1,9655.

8. Kakoil uHIuKaTop cieayer uCIoib30BaTh IPU TUTPOBAHUH, €CIIU pacyeTHOE 3HaueHue pH B
MOMEHT TOKH SKBHUBAJICHTHOCTU PaBeH 47

A) denondraneunn;

b) MeTunoBsIil KpacHbIif;

B) MeTuoBBIi OpaHKEBBIi;

I nudennnamun.

9. Bpruucnure MOJISIPHYIO KOHILIEHTPAIIHMIO SKBUBaNeHTa pactBopa KMnO4, eciiu Ha TUTpOBaHME
20 cM® 9TOrO pacTBOPa M3PACXOJOBAHO 25 CM° PacTBOPA MABEIIEBOI KHCIOTH ¢ MOISAPHOH KOH-
neHrtpamuei skBuBaienTa 0,05 MOJIB/IMS.

A)  0,0625;
B) 0,0600;
B) 0,0400;
) 0,0400.

10. ITpu TuTpoBanum B Kkucioi cpeae MnO4 BoccTaHaBIMBaETCS 110 Mn?%*:
MnO4~ + 8H* + 5¢ — Mn?* + 4H,0.
Ypasuenue HepHcra ajist 3TOM CUCTEMbI UMEET BU:

0,059 [Mn*']
E - 2+ = EO + : I -
A) MnO, / Mn MnOz /MnZ* 5 g[MnO;][H +]8 ,

0,059, [MnO;]
0 )
b) EMnO;/Mn2+ - EMnoz/an* " 5 ! [Mn2f] ;
0,059, [MnO;]-[H*]?
0
B) EMnO;/Mnh - Ervmoi/Mn2+ " 5 Ig [I\jInZJr] /
0,059, [MnO;]
O b
F) EMnO;/Mn2+ - EMnOZ/Mn2+ * 2 I [an-f] .

11. I nocTr>keHus: ONTUMAJIBHON BeIMYMHbI pH ITpy apreHToMeTprudecKoM ONpEAEIICHUH HO-
JUJ0B B IPUCYTCTBUH 203MHA UCTIOJIb3YIOT:

A)  YKCYCHYIO KHCIOTY;

b) ammnak;

B) runpokcun Hatpus;

[') a30THYIO KHCIOTY.

12. Kakyro 0ydepHyIo cMeCh HCTIONB3YIOT NMPU KOMITJIEKCOHOMETPHUIECKOM OIPECIICHUH Kalb-
U U MarHusa?

A) amerarHyo;

b) xyopuaHO-IMMIAIHYTO;
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B) OukapOoHatHyIO;
I docharnyro.
13. KakoBa o6mas sxecTkocth npupoaHoit Boasl (WK), eciu na tutposanue 100 cm® ee uspacxo-

noBaHo 8,50 cm® pactBopa TpuioHa b ¢ MossApHO#t KoHIEeHTparmeit sxBuBanenTa 0,03 Momb/aM>?
A) 317,

B) 26;
B) 43;
I 5,0.

Bapuanr 4
1. PactBop HCI MOHO MPUTOTOBHUTH
A) 10 TOYHOM HaBECKE;
b) 1o npubnu3uTeNnbHON HAaBECKE;
B) u3 dukcanana;
[') paszbaBneHHEM KOHLIEHTPUPOBAHHOIO PacTBOpa
2. K XUMHUYeCKUM METO/1aM pa3/IelIeHus, BBIIEICHHUS ONPEIENIIEMOT0 BEIIeCTBA OTHOCATCS
A) ocaxacHue;
b) muctmmisnms;
B) cybOnumanus;
I') Bo3ronka.
3. Ilpusnakom npotekanus kauectBeHHOM peakiuu okucienus Cr(Ill) — Cr(VI) B menounoit
cpezie sSBIseTCS N3MEHEHHE OKPACKU
A) 3eneHas — xenras;
b) ¢dwuoneroBas— 3enenas;
B) cunss — opanxkenas;
I') xenrast — KpacHas.
4. Ha HefiTpann3aiuio HeKOTOPOro oobeMa ruApoKCcHa HaTpus yimio 20 cM® pacTBOpa a30THOI
KMCJIOTHI C MOJIAPHOM KOHIIEHTpanueii sksuBanenta 0,01 Mosw/ave. OnpeenuTe Maccy THAPOK-
CHUJia HAaTpHsl B pacTBOpE.

A)  0,0800r
B) 0,0080r
B) 10,0040 T
) 0,0020r

5. Ilepen 3amoHeHHEM OIOPETKH PACTBOPOM TUTpPAHTA IS aHAJIN3a €€ OTOJIACKUBAIOT

A) MUHUMYM J1Ba pa3a AMCTUIMPOBAHHOMN BOJOMH;

b) muHMMYM /1Ba pa3za pabouuM pacTBOPOM;

B) MuHUMYM 10 J1Ba paza AMCTUILTMPOBAHHOM BOAOH U pabouMM pacTBOPOM;

[') omomackuBathk HEe 00s3aTENBHO.

6. Kakyio HaBecky (T) X.4. 0e3BOAHOro KapOOHaTa HATpHUs HYXKHO B3ATh, YTOOBI Ha €ro
tutpoBanne g0 COz m3pacxonosats 20,00 cm® pactopa HCl ¢ MomsipHO# KOHIEHTparmeit
skBuBanenta 0,1000 mMoib/am>?

A) 0,100
B) 0,1060
B) 0,0053
) 1,0600

7. UeMy paBHa MoJIApHas KOHIeHTpanus >kBuBanenta KOH (mons/mm®), ecotir Ha THTpOBaHMe
18,00 cm® sToro pacTBopa uspacxonosano 20,50 cm® pacteopa HCI ¢ tutpom 0,003646 r/cm>?
A) 0,1000

B) 0,1500
B) 0,200
I 0,1139

8. Kakoit HHIAWKATOP MOXKHO MCITIOJIB30BAaTh JJIs1 YCTAHOBJICHUS TOYKH SKBUBAJICHTHOCTHU IIPU
KHUCJIOTHO-OCHOBHOM TI/ITpOBaHI/II/I?
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METUJIOBBIM KPaCHBIN;
Kpaxmai;

T EHUITAMUH;
dbenondranens.

9. Bprunciure Maccy HaBECKH NepMaHTaHaTa Kaius (T), HE0OOX0AUMYIOo Jtst mpuroToBieHus S00
cM°® pacTBOpa ¢ MOJIAPHOI KOHIEHTparueii sxBuBanenTa 0,1 Monb/aM> 1718 THTPOBAHUS B KUC-

Jo# cpene?
A) 15,8405;
b) 0,1585;
B) 3,1610;
I 1,5805.

10. Cxo0JIbKO MOJIEKYJT OKUCIIUTEIIS YYaCTBYIOT B PEaKUU, POTEKAIOIIEH
110 YPaBHEHUIO?
H2C204 +KMnNO4 + H2S04 = MnSO4 + CO2 + K2SO4 + H20

11. B xoHEUHO TOUKE MEPKYPUMETPHUUECKOTO TUTPOBAHUS XJIOPUAA HATpUs ¢ AuQeHuIKapOa-

B koHe4HO# TOuke MEPKYpUMETPUUECKOTO TUTPOBAHUS XJIOpHJIa HAaTpus ¢ nudenunkapbaso-

A) 5

b) 2

B) ©6

rn 3

30HOM:

A) PactBOop obecrBeUrBaeTCS;

b) Beimagaer Genblii MEIKOKPHUCTANTMISCKUHN 0CaIOK;
B) Oxkpacka pacTBopa U3MEHSETCS U3 KENTOH B CHHIOK;
I') Oxpacka pacTBOpa U3MEHSIETCS U3 CUHEH B JKENTYIO.
HOM:

A) PactBop obecrBeUrBaeTCS;

b) Brimagaer 6enbiit METKOKPUCTATUIMUECKHUI 0CAIOK;
B) Oxkpacka pacTBopa U3MEHSETCS U3 KEITOH B CHHIOK;
I') Oxpacka pacTBOpa U3MEHSIETCS U3 CUHEH B JKENTYIO.

12. CooTBeTCTBHE MEXTY (hOpMYIaMH KOMIUIEKCOHOB M UX HAa3BAHUSMHU

DopmyJibl KOMIUIEKCOHOB

HazBauus KoMIJIEKCOHOB

1) NaOOCH zC\ ~CH,COOH | A) Hurpunorpuykcycnas kucnora (HTY),
N —CH,—CH,—N KOMILIEKCOH |
HoocH,c~ " CH,COONa
_CH,COOH
B b) OtunennnaMuHTeTpayKCyCcHas KUCIIO-
2| N \CHZCOOH ta (OTA), kommnekcos |l
CH,COOH
H OOCHZC\ ~CH,COOH B) JlunarpueBas cojb STHIECHANAMUHTET-
3) N-CH-CH,-N N paykcycHol kuciotsl (Tpunon B), kom-
HoocHC CH,COOH | mexcon 111

13. Kaxosa o6mas ecTkocTh pupoaHoit Boast (K), ecnu Ha THTpoBanue 50 cm® ee m3pacxo-
noBaHo 5,40 cm® pactBopa TpuoHa b ¢ MomsApHOIt KoHIEeHTparmeit sxkBuBanenTa 0,05 MoIb/IM>?

A)
b)

3,5;
6,0;
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B) 4,0;
I 54
KpuTepnn OIICHKHU TECTOB

Kasxpiii mpaBUIIBHBIN OTBET HA BOIIPOC B TecTe— 1 Oaiw.

Kaxxnprit HenmpaBuiIbHBIN 0TBET — () Gaios.

Pemrenue 3agaun: OLIEHUBAETCS XOJ PEIICHUS U MPaBUILHOCTh YMCIEHHOTO OTBETa. 3a-
Jlaya OLIEHUBAETCS] B COOTBETCTBUU C YPOBHEM CIIOKHOCTH.

HabOpanHoe xoimyecTBO 0aioB MPUBOJUTCS K MAaKCUMAIBHOMY B ITPOLIGHTHOM BBIpaKe-
HUU, T.€. CTyIeHT Habpan 24 Gamna u3 28 BO3MOXKHBIX. ITO cocTaBisier 86%. [lepeBoa mpoueH-
TOB TECTa B YETHIPEXOAIbHYIO CUCTEMY CJIEIYIOIIAs:

[IporeHTHI <61 61-72 73 - 86 87— 100
Basuisl <3 3,06-3,6 3,66-4,3 435-5
Orenka Tect HE can 3 4 5
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MuHHCTEPCTBO HAYKH U BBICIIEro oOpazoBanus Poccuiickoit dexepannu
HmwxHekaMCKHil XUMHUKO-TEXHOJIOTHYECKUI HHCTUTYT ((uinain)
(deaepanbHOro TOCyIapCTBEHHOTO OI0PKETHOTO 00pa30BaTEIHHOTO YUPEKICHUS
BhICIIIET0 00pa3oBaHus
«Ka3zaHckuii HalMOHAIBHBIN HCCIIE0BATEIbCKUN TEXHOJIOTMYECKUI YHUBEPCUTET
Dakynbmem- mexHoI02UYECKUl
Kageopa - Puomexnonocuu
Hamnpasnenue 18.03.01 «Xumuueckasi TEXHOJIOTHI»
[Tpoduns/mporpamma:
«XUMHUYECKasi TEXHOJIOTUS OPTaHUYECKHUX BEIIECTBY
«XHUMHYECKask TEXHOJIOTHS BBICOKOMOJICKYJIISPHBIX COSAMHEHUI»
«XUMUYECKasi TEXHOJIOTUS TPUPOJTHBIX YHEPTOHOCUTEICH M YTIIEPOIHBIX MAaTEPHATIOBY
Cemectp_3

KoMIieKT KOHTPOJIbHBIX padoT
no qucauminie 51.0.20 «AHanuTudeckas XUMUsD)

KonTtpoabnas padora Nel
«Cnoco0bl BhIpa:keHUsl KOHIeHTPauuii U pacuersbl an+ U pH B roMoreHHbIX cucreMax»
Bapuant Nel
1 Yemy paBHBI MOISIpHBIE MacChl HKBHBAJIEHTOB KHCJIOT U OCHOBaHHH B YpaBHEHHSIX
pEaKLHiA:
Al(OH)3 + 2HCI = AI(OH)CI2 + H20
Mg(OH)2 + HNO3z = Mg(OH)NOs3 + H20
2 KakoBa MojsipHas KOHIIGHTpAIMsl W MOJISIpHAsT KOHLIEHTpAlMs 3KBUBAJCHTA pPacTBOpa
enxoro Hatpa, ecu B 500,00 cm pactBopeno 20,0000 r? Onpenenute pH sToro pacTsopa.
3 OnpenenuTs MOJIIPHYIO KOHLeHTpauuto 3kBuBasienTa KOH, ecin Ha TutpoBanue 15,00
cM® ero m3pacxomobann 18,70 cm® pacteopa HCI ¢ T(HCI) = 0,002894 r/cm®.
4 K 20,00 cm® pacTBOpa YKCYCHOH KMCIOTBI C MOJISPHOH KOHIIEHTpAallHel JKBHBAJEHTA
0,2000 momns/nm® mpubasneno 10,00 cm® pactBopa NaOH ¢ MomspHON KOHIEHTpamuei
skBuBanenTa 0,2000 monb/mv®. Ha ckonbko emunun u3menuncs pH pactsopa?
Bapuant Ne2
1 Beruucnuth Mossipable Macchl 3kBUBasieHTOB H2SO4 1 NH4OH B peakumsx:
H2SO4 + NH4OH = NH4HSO4 + H20
H2SO4 + 2NH4OH = (NH4)2SO04 + 2H20
2 B 2,00 mv® pacrBopa comepxmTca 58,5000 T NaCl. Ompenenuts MONSpHYIO
KOHIIGHTPALMIO, MOJISIPHYIO KOHIIEHTPAlMI0 SKBHUBAJEHTa W THUTP 3TOr0 pacTBOpa.
Omnpenenure pH sToro pactsopa.
3 B mepHoii kon6e Ha 500,00 cm® pacTBOpeHo HemsBecTHOE KomuyecTBo NaOH. Ha tuTpo-
Banme 25,00 cM® atoro pactBopa pacxomyercs 22,50 cm® pactBopa HCl ¢ T = 0,003646
r/cm®. Berauciure maccy NaOH B 500,00 cv®.
4 K 25,00 cm® pactBOpa amMmmaka ¢ MOJAPHON KoHIeHTparmeil skpuBanenta 0,1000
mons/am® mpubasieno 10,00 cm® pacteopa HCI ¢ MonspHoOl KoHIEHTpalel SKBUBATIEHTA
0,1000 mons/mm®. Ha ckomnbko enuant m3menmncs pH pactopa?
Bapuant Ne3
1 Onpenenuts MOJISIPHBIE MacChl SKBHBAJICHTOB KUCIIOT U OCHOBAaHUH B PEAKIIHSIX:
Al(OH)3z + 3HNO3 = AI(NO3)3 + 3H20
H2SO4 + 2NH4OH = (NH4)2SO04 + 2H,0
2 Yemy paBHa MoisipHas KoHUeHTpauus u TUTp pactBopa NaCl, ecau B 1,00 mm®
conepxutcs 35,8500 r atoit conu? Onpenenure pH 3Toro pactsopa.
3 Ha turpoBanme 2,5680 T TeXHHMYECKOW CONBI M3pacxojoBaHO 23,86 M HCl ¢ T =
0,007846 r/cM>. BeIYuCIHTS MAacCOBYIO IOTI0 KapOOHATA HATPHS B MCXOIHOM HABECKE.
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K 20,00 cm® pactBopa 6ensoiinoit kuciaorsl (CeHsCOOH) ¢ MomspHOi KOHIIEHTpalyeit
skBuBanenta 0,2000 moms/mv° mpubasieno 20,00 cm® pactBopa NaOH ¢ MomspHO#
KoHneHTpanueii sxpuBanenta 0,1000 mons/am®. Ha ckombko exunun usmenwics pH
pactBopa?

Bapuant Ned
OnpenenuTb MOJISIPHbIE MAaCChl SKBUBAJIEHTOB KUCIIOT U OCHOBAHUN B PEAKIUAX:
Al(OH)3 + 2HNO3 = AI(OH)(NO3)2 + 2H20
Mg(OH)2 + H2SO4 = MgSO4 + 2H,0
B 250,00 cm® pacrBopa comepxkurcs 1,4000 r KOH. Omnpenenute MOISpHYIO
KOHIEHTPALUIO, MOJISIPHYIO KOHIEHTPALMI0O SKBUBAJIEHTAa M TUTP 3TOTO pPacTBOpA.
Omnpenenure pH atoro pactsopa.
Ha tutpoBanue pactBopa, noiaydernHoro pactBopenuem 3,1580 r KOH, pacxonyercs
24,45 cm® pactBopa HCI ¢ MonspHO# koHIEHTpauuei skBuBanenta 1,9655 Momb/m.
Brerauciure maccoByro noinro KOH B obOpasiie.
K 25,00 cM® pacTBopa yKCYCHOM KHCIOTBI C MOJSPHON KOHIIEHTpAIllel SKBHUBAJIEHTA
0,2000 momns/nm® npubasneno 20,00 cm® pactBopa KOH ¢ MomspHO# KOHIGHTpaImei
sxsuBanenTa 0,2000 mons/am°. Ha ckonbko emuaun n3mennics pH pacteopa?

Bapuant Ne5
OnpenenuTb MOJISIPHbIE MAaCChl SKBUBAJIEHTOB KUCIIOT U OCHOBAHUN B PEaKIUAX:
H3PO4 + 2KOH = K2HPO4 + 2H20
H3PO4 + 3KOH = K3PO4 + 3H20
UeMy paBHa MOJApHAs KOHIEHTpamus u TUTp pactBopa HCI, ecnmm B 1,00 mv®
coxepxutcs 5,8500 r aroit kucnotel? Onpenenute pH sToro pacreopa.
Kakyio HaBecky x.4. 0e3BOAHOrO KapOOHaTa HATpUs HYKHO B3sITh, YTOOBI Ha €ro
tutpoBanne 10 COz wm3pacxomoBath 20,00 cm® pactBopa HCl ¢ MonsapHoit
KOHIleHTpanuen sxBuBaigeHta 0,1000 MOJIB/IM3?
K 20,00 cm® pactBOpa MypaBHMHOH KHCIOTBI C MONSPHOH KOHIIEHTpAIUei
skuBanenTa 0,1000 moms/nm° mpubasneno 10,00 cvm® pactBopa NaOH ¢ monspHoii
KoHIleHTpanueii skBuBanenTa 0,2000 mons/mv®. Ha ckonmbko emuaumi mimenuiacs pH
pactBopa?

Bapuant Ne6
Onpenenuts MOJISIPHBIE MAacChl SKBUBAJIEHTOB KUCIIOT U OCHOBAHUM B PEAKIIUAX:
Al(OH)3 + HCI = AI(OH).CI + H,O
H3PO4 + KOH = KH2PO4 + H20
CKONBKO TpaMMOB KapOOHATa HATpHs HAjO B3ATh I mpurotopienus 200,00 cwm®
pacTBopa ¢ MONAPHOH KoHIeHTpamuei# >kBuBanenta 0,1000 momns/mm3? Onpenenure
pH atoro pactBopa.
Kakyio naBecky NapCOs3 HY’KHO B35iTh, 4TOOBI Ha €10 THTpOBaHUE TpeGosanock 20 cm®
H2S04 ¢ MonsipHO# KOHIIEHTpauei sxBuBanenTa 0,1 Moms/mMe,
K 20,00 cm® pacTBOpa THAPOKCHIA HATPHS C MONSPHON KOHIEHTpAIUeH SKBHBAEHTA
0,2000 mons/am® mpubasneno 20,00 cM® pacTBOpa MypaBbHHOH KHCIOTHI ¢ MOJIAPHOM
KOHLIeHTpauuen skBuBaieHTa 0,1000 Mous/mm°. Ha CKOJNBKO eIMHUI] W3MEHHUIICS pH
pactBopa?

Bapuant Ne7/
OnpenenuTb MOJISIPHBIE MAaCChl SKBUBAJIEHTOB KUCIIOT U OCHOBAHUN B PEAKIUAX:
Al(OH)3z + 3HNO3 = AI(NO3)3 + 3H20
Mg(OH)2 + H2SO4 = MgSQO4 + 2H20
CKOIBKO IPaMMOB CEpHOI KHCIOTHI comepxkutcss B 500,00 cm® pacTBopa ¢ MOIAPHOI
KOHIIeHTparmeli  skxBuBanmenTa  0,1000  mone/mv3?  OmpenenuTe  MOISAPHYIO
KOHIEHTPALUIO U TUTP Takoro pactsopa. Onpexnenute pH aToro pacrsopa.
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Brranciuts o(NH4Cl), ecnu naBecka 1,1225 r a1oit conmu pactopena B 200 cm® u Ha
tutposanne 20,00 cm® momydeHHOTO pacTBOpa M3pacxomoBano 22,45 cM® pacTBopa
NaOH ¢ momsipHOii KoHneHTpanueii sxpuBanenTa 0,0908 Moms/mve,
K 25,00 cm® pactBopa aMMHaka ¢ MOJSIPHOW KOHIEHTpanueil sksuBaimeHta 0,2000
mons/am° mpubasneno 20,00 cm® pacteopa HCI ¢ MonspHOi KOHIIEHTpaIMeil SKBHBAICH-
ta 0,2000 Moutb/M°. Ha CKOJIBKO €IMHUII H3MEHHIICS pH pactBopa?

Bapuant Ne8
OnpenenuTb MOJISIPHBIE MAaCChl SKBUBAJIEHTOB KUCIIOT U OCHOBAHUN B PEAKIUAX:
Ca(OH)2 + 2HCI = CaCl2 + 2H20
H3PO4 + KOH = KH2PO4 + H2O
B 1,00 am® pactBopa comepxutcs 50,0000 r K2COs. Onpenenurs MONSAPHYIO KOHIIEH-
TpalMIo, MOJSIPHYIO KOHIIEHTPALIMIO SKBUBAJICHTA U TUTP 3TOTrO pacTtBopa. Omnpenenute
pH aroro pactBopa.
Ha tutpoBanme pactBopa, noiaydeHHoro pactBopenuem 3,1580 r KOH, pacxomyercs
24,45 cm® pacteopa HCI ¢ mMomnspHO# koHIeHTpamuel kBuBanenTa 1,9655 moms/mme.
Berauciure maccoByro oo KOH B o6pasiie.
K 25,00 cm® pactBopa aMmmaka C MOJSpHON KOHIIEHTpauuel sksusamenta 0,1000
Mons/mv® ipubasieno 15,00 cm® pactBopa HCI ¢ MonspHOit KoHIEHTpalyeil YJKBUBaJICH-
ta 0,2000 mMons/nm°. Ha cxonpko eauamm m3menmcsa pH pacteopa?

Bapuant Ne9
OnpenenuTb MOJISIpPHbIE MAaCChl SKBUBAJIEHTOB BEILECTB, YYaCTBYIOLIUX B pEAKLUAX:
Ca(OH)2 + HCl = CaOHCI + H20
K3PO4 + 2HCI = KH,PO4 + 2KCI
Yemy paBHa MoJIIpHasi KOHIICHTpALMs, MOJISIpHAsl KOHLIEHTPALUS SKBUBAJICHTA U TUTP
pactBopa CaCly, ecm B 1,00 1v° conmepsxutes 4,9300 r sToit comu? Onpenenure pH
3TOTO pacTBoOpa.
Ha tutposanue 20,00 cm® pacTBOpa THAPOKCHIA HATpus pacxomyercs 25,00 cm® pacTso-
pa comsHoii kucnotel ¢ T(HCI/KOH) = 0,004904 r/cm®. Brlumciute MOISPHYIO
KOHIICHTpAIMIO 9KBUBaJIeHTa pacTBopa NaOH.
K 20,00 cM® pacTBOpa YKCYCHOH KHCJIOTHI C MOINSPHOH KOHIGHTpAIMeil SKBHBAIEHTA
0,2000 moms/nm® mpubasneno 25,00 cm® pactBopa KOH ¢ MomspHO# KOHIEHTpaIuei
skBuBanenTa 0,1000 moms/mv®. Ha ckonbko emunun usmenuncs pH pactsopa?

Bapuant NelO
Onpenenuts MOJISIPHBIE MACChl YKBUBAJIEHTOB BEILIECTB, YYACTBYIOIIUX B PEAKIIUAX:
K3PO4 + 2HCI = KH,PO4 + 2KCI
Ca(OH)2 + 2HNO3 = Ca(NO3)2 + 2H20
CKOJIBKO TPaMMOB CyJIb(haTa HATpHs HAJO B3ATH [is puroTosaerus 500,00 cv® pac-
TBOpA C MOJIIPHOM KOHUEHTPALMEN YKBUBAJICHTA 0,1000 moms/mm3? Kakosa Mo-
JsipHAst KOHIIEHTpAIUs U TUTP 9TOro pactBopa? Omnpenenure pH »Toro pacteopa.
Ha tutpoBanue pactBopa, cogepxaiuero 2,7560 r texunueckoro KOH, uspacxonosano
24,75 em® HaSO04 ¢ T(H2S04/NaOH) = 0,068530 r/cm®. Beranciuts @ (KOH) B o6pasiie.
K 20,00 cM® pacTBopa yKCYCHOW KHCIIOTHI C MOJSPHON KOHIIGHTpAIllel SKBHBAJIEHTA
0,2000 mons/nm® mpubasieHo 25,00 cm® pactBopa KOH ¢ MonspHO# KOHIEHTpalueit
skBuBanenTa 0,2000 mois/av°. Ha ckombko exuHAI n3mernics pH pacteopa?

Bapuant Nell
OnpenenuTb MOJISIPHBIE MAaCChl SKBUBAJIEHTOB KUCIIOT U OCHOBAHUN B PEAKIUAX:
Al(OH)3z + 2HNO3 = AI(OH)(NO3)2 + 2H.0
H3PO4 + NaOH = NaH>PO4 + H.0
KakoBa MomsipHasi KOHIIEHTpAallUs, MOJISIpHAs KOHIICHTpAIUs JKBUBAJCHTA U THTP
pactBopa maBeneBoii kucinotsl (H2C204:2H20), ecmm B 1000,00 cm® comepxutcs
10,0000 r sTo#i kucnotsl? Onpenenute pH aToro pacreopa.
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Onpenenure MoJisipHYyI0 KoHILeHTpauuto 3kBuBaieHTa KOH, ecnu Ha TutpoBanue 18,00
cM® ero m3pacxooBano 20,50 cm® pacteopa HCI ¢ Turpom 0,003646 r/cm’.
K 25,00 cM® pacTBopa amMMHaka ¢ MOJIpHON KOHIeHTparueil skBupanenta 0,1000
Monb/nM°  mpubaBieno 10,00 cm® pactBopa HCl ¢ MomsipHO# KOHIEHTparmeit
sxuBanenta 0,2500 momns/av>. Ha ckonbko emuaun n3mennics pH pactsopa?

Bapuant Nel2
OnpenenuTs MOJSIPHBIE MACChl SKBHBAJICHTOB KUCIIOT M OCHOBAHUU B PEAKITUSIX:
H3PO4 + 3KOH = K3PO4 + 3H20
Ca(OH)2 + HCI = CaOHCI + H20
CKOJBbKO TpaMMOB THJIPOKCHIA HATpUsl HAJO0 B3Th Al npurotoBiaenus 1000,00 cm®
pacTBopa C MOJAPHOH KOHIEHTpauuei »skBuBaneHta 0,1000 moms/nm>? Kakosa
MOJISIpHAsi KOHIIEHTpaIus U TUTp 3Toro pactBopa? Onpenenute pH aToro pactopa.
Kakyto HaBecky X.4. 0€3BOAHOTO KapOOHaTa HATpUsS HYKHO B3sITh, YTOOBI Ha €ro
tutpoBanne 1o COz wu3pacxomoBath 25,00 cm® pactBopa HCl ¢ MomspHoit
KOHIIEHTparueii sksuBanenta 0,1000 Mons/am>?
K 20,00 cm® pactBopa Gen3oiinoii kuciaorsl (CeHsCOOH) ¢ MONSpHO# KOHIGHTpaIuei
sxsuBasenta 0,2000 moms/mm® mpudasneno 15,00 cm® pactopa NaOH ¢ MonspHO#t KOH-
neHTpanueii sxBuBaneHt 0,2667 mons/mm®. Ha ckombko enunnn m3menuncs pH pactso-
pa?

BapuanT Nel3
OnpenenuTh MOJISIPHBIC MACChl SKBHBAJICHTOB KUCIIOT M OCHOBAHHUI B PEAKITUSX:
KOH + H2SO4 = K2SO4 + 2H20
Al(OH)3z + HCI = AI(OH)2CI + H.O
CKOJBKO IpaMMOB XJIOpHJIa Kajlbllds Hamo B3sATh Juis npurorosienus  1000,00 cm®
pacTBOpa C MOIApHOH KoHIeHTpanmeil skBuBaneHta 0,1000 moms/nm>? Kakosa
MOJIIpHAsi KOHIIEHTpaIus U TUTp 3Toro pactBopa? Onpenenute pH sToro pactopa.
Ha tutpoBanue pactBopa, conepxkamiero 3,1580 r rexanueckoro KOH, n3zpacxonoBano
24,75 cm® HCI ¢ Thcimaon = 0,078620 r/em®. Beraucints @ (KOH) B o6pasie.
K 20,00 cM® pacTBopa yKCYCHOM KHCIOTBI C MOJSPHON KOHIIGHTpAIllel SKBHBAJIEHTA
0,2000 mons/am° mpubasneno 25,00 cm® pactBopa KOH ¢ MonspHO# KOHIEHTpaImei
sxuBanenTa 0,1600 moms/av°. Ha ckonmbko euauI n3mennics pH pacteopa?

Bapuant Nel4
Onpenenuts MOJISIPHBIE MAaCChl SKBUBAJIEHTOB KUCIIOT U OCHOBAHUM B PEAKIIUAX:
H3PO4 + 2KOH = K2HPO4 + 2H20
H3PO4 + NaOH = NaH2PO4 + H20
Yemy paBHa MoJIsipHast KoHIeHTpanus u Tutp pactsopa KCI, ecim B 1,00 av3 comepxut-
cs 3,1500 r aroit comn? Onpenenure pH 3Toro pacteopa.
Kakyro HaBecky X.4. 0€3BOAHOTO KapOoHaTa HAaTpUsl HY)KHO B34Th, YTOOBI Ha €ro TUTPO-
Banme 10 CO2 mpacxomoBath 20,00 cM® pactBopa H2SO4 ¢ MONSpHON KOHIIEHTpaIHeH
skBuBanenta 0,1000 Moib/am>?
K 20,00 cm® pacTBOpa MypaBbHHOI KHCIOTHI ¢ MOJSAPHOH KOHIIEHTpAINEil SKBUBATEHTA
0,1000 mons/nm® mpubasneno 15,00 cm® pactopa NaOH ¢ MomspHO#t KOHIIEHTpalueit
skBuBanenTa 0,2000 moms/am°. Ha ckombko exuHAI n3mernics pH pacteopa?

Bapuant Nel5S
Onpenenutb MOJISIPHBIE MAaCChl SKBUBAJIEHTOB KUCIIOT, OCHOBAHUM U COJIEH B peaklusX:
Ca(OH)2 + 2HNO3 = Ca(NO3)2 + 2H20
K2COs3 + HCI = KHCO3+ KCI
CKONBKO TPaMMOB Cynb(haTa HATpUs HAAO B3ATH I mpurotosienus  1000,00 cm®
pacTBopa C MOJAPHOH KOHIEHTpanumei »skBuBameHta 0,0500 moms/nm>? Kakosa
MOJISIpHasi KOHLIEHTpalus U TUTp 3Toro pacrsopa? Onpexnenute pH 3toro pacrsopa.
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Omnpenenure MOSIpHYIO KoHLeHTpauuto 3kBuBaieHTa NaOH, ecinu Ha TuTpoBanue 15,00
cM® ero m3pacxoopano 18,50 cm® pacteopa HCI ¢ Turpom 0,004652 r/cm®.
K 30,00 cm® pactBopa MypaBBMHOH KHCIOTHI C MONSPHONW KOHIIEHTpalueit
skBuBanenta 0,1000 mons/mm° mpubasieno 10,00 cm® pactBopa NaOH ¢ momstpHOI
KoHIeHTpanueil sxBuBanenta 0,2000 mons/mv®. Ha ckonbko emuaui uzmenuiacs pH
pactBopa?

Bapuant Nel6
OnpenenuTb MOJISIPHBIE MAaCChl SKBUBAJIEHTOB KUCIIOT U OCHOBAHUN B PEAKIUAX:
H3PO4 + KOH = KH2PO4 + H20
H3PO4 + 3KOH = K3PO4 + 3H20
Uemy paBHa MOJIsIpHAsi KOHLEHTpALUs M TUTP pacTBopa YKCYCHOWM KHCIIOTBI, €CIU B
1,00 nv® comepxutest 5,8500 r atoit KucaoTel? Onpenenute pH 3TOro pactaopa.
Kakyto HaBecky X.4. 0€3BOAHOTO KapOOHaTa HATpUsS HYKHO B3sITh, YTOOBI Ha €ro
tutpoBanne 10 CO2 m3pacxomoatk 20,00 cm® pacteopa HCI ¢ tutpom 0, 004582
r/em®?
K 20,00 cM® pacTBopa MypaBBUHOH KHCIOTHI C MOJSPHOH KOHIIEHTpaIHeil
sxeuBanenta 0,3000 mons/mm® mpubasneno 10,00 cm® pactopa NaOH ¢ monspHoit
KOHIleHTpauue sxBuBajienta 0,2000 Mouib/M°. Ha CKOJBKO €IMHMII M3MEHHUIICS pH
pactBopa?

BapuanT Nel7
OnpenenuTb MOJISIPHbIE MAaCChl SKBUBAJIEHTOB KUCIIOT U OCHOBAHUN B pEaKIUAX:
2KOH + H2S0O4 = K2S04 + 2H20
Al(OH)3z + 2HCI = AI(OH)CI; + 2H20
CKONBKO TPaMMOB YKCYCHOH KHCIOTBI coaepxkutcs B 1000,00 cm® pactopa c
MONSIPHOH  KoHIeHTparmeii skxBuBanenta 0,1000 mons/nm>?  KakoBa MomspHas
KOHIIEHTpalus U TUTP 3TOro pactBopa? Onpenenure pH sToro pactsopa.
Ha tutpoBanue pactBopa, conepxkamiero 2,5460 r rexunueckoro KOH, n3pacxonoBano
24,75 cm® H2S04 ¢ T = 0,078620 r/em®. Berauciuts @ (KOH) B o6paste.
K 20,00 cm® pacTBOpa MypaBbHHOI KHCIOTHI C MOJSAPHOI KOHIIEHTpAIMeil SKBUBATCHTA
0,3000 mons/am® mpubasneno 25,00 cm® pactBopa KOH ¢ MonspHO# KOHIEHTparmei
sxuBanenTa 0,1600 moms/av°. Ha ckonmbko euauI n3mennics pH pacteopa?

Bapuant Nel8
Onpenenutb MOJISIPHbIE MAaCChl SKBUBAJIEHTOB BEILIECTB, YYaCTBYIOIIUX B PEAKLIUAX:
Mg(OH). + HCI = MgOHCI + H,0O
K3PO4 + HCI = K;HPOs + KCI
YeMy paBHa MoJIIpHasi KOHIICHTpAIUs, MOJISIpHAs KOHIIEHTpPAIMs SKBUBAJIEHTa U TUTP
pactBopa MgCly, ecim B 1,00 am® conmepxutest 4,9300 r 31oit comn? Onpenenute pH
3TOrO pacTBOpa.
Ha tutposanue 20,00 cm® pacTBopa runpokcuaa Hatpus pacxonyercs 25,00 cm® pacTso-
pa consHoit xmcmotel ¢ T(HCI/KOH) = 0,004904 r/cm®. Belumciurte MONSAPHYIO
KOHIIEHTpal1IO 3KBUBaJIeHTa pacTBopa NaOH.
K 20,00 cM® pacTBOpa yKCYCHOW KHCIOTHI C MOJSPHOH KOHIEHTpAIMeH SKBUBAJIEHTA
0,2000 mons/nm® mpubasieno 20,00 cm® pactBopa KOH ¢ MonspHO# KOHIEHTpalueit
skBuBanenta 0,1000 momns/av>. Ha ckombko exuHAI n3mennics pH pacteopa?

Bapuant Nel9
OnpenenuTb MOJISIPHBIE MAaCChl SKBUBAJIEHTOB KUCJIOT U OCHOBAHUN B PEaKIUsX:
Al(OH)3z + 3HNO3 = AI(NO3)3 + 3H20
Mg(OH)2 + H2SO4 = MgSQO4 + 2H20
CKOJIBKO I'PaMMOB a30THOM KMCJIOTHI cofepskutca B 500,00 cM® pacTBopa ¢ MOISpHOI
KOHIIeHTparmeli  skxBuBamenTa  0,1000  mone/mv3?  OmpenenuTe  MOIAPHYIO
KOHIIGHTPALMIO U TUTP Takoro pactBopa. Onpeaenute pH sToro pacrsopa.
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3 Boruucouts o(CH3COONa), eciu HaBecka toit comu 3,5005 r pactBopena B 500 cm® u
Ha TuTpoBanue 20,00 cM® TIONyYEHHOTO pacTBOpa M3pacxoaoBaHo 15,38 cm® pacTBopa
HCI ¢ MonspHOii KoHIeHTpanuei skBuBanenta 0,1031 moms/mm3,

4 K 15,00 cM® pacTBOpa aMMHakKa ¢ MOJISPHOH KOHIIEHTpamuel skBuBanenta 0,2000
mons/am° mpubasneno 20,00 cm® pacteopa HCI ¢ MonspHOi KOHIIEHTpaIMeil SKBHBAICH-
ta 0,2000 Moutb/M°. Ha CKOJIBKO €IMHUII H3MEHHIICS pH pactBopa?

Bapuant Ne20

1 OrmpenenuTs MOJSPHBIE MACChl SKBUBAJICHTOB KUCJIOT U OCHOBaHHH B peaklusiX:
Al(OH)3 + 2HNO3 = AI(OH)(NO3)2 + 2H20
H2S04 + 2NH40OH = (NH4)2S04 + 2H20

2 UYemy paBHa MosipHasi KoHIeHTpaims u TuTp pactBopa KCl, eciu B 300 cm®
coaepxutcs 7,4800 r stoii conu? Onpenenure pH atoro pactsopa.

3 Ha tutposanue 0,19845 r Texuudeckoii comabl uzpacxonosano 13,45 cm® HCl ¢ T =
0,008546 r/cM>. BEIYHCINTH MACCOBYIO JIOJIIO KapOOHATa HATPHS B HCXOJHOH HABECKE.

4 K 20,00 cm® pacTBopa 6ensoitnoii kucinotsl (CsHsCOOH) ¢ MonspHOil KOHIEHTpalueit
skBuBanenta 0,3000 mons/mM° mpubasieno 30,00 cm® pactBopa NaOH ¢ momspHOI
KoHIeHTpanueii sxpuBanenta 0,2000 mons/am>. Ha ckombko eaunun m3menmics pH
pactBopa?

KonTtpoJsbHas padora Ne2
OKuUCINTEIbHO-BOCCTAHOBUTE/ILHOE THTPOBAaHUE
Bapuanrt Ne 1
1. CocTaBUTh HOHHO-3JIEKTPOHHBIE YPAaBHEHUS CIEAYIOIUX PEAOKC-pEakluii U pacCUUTaTh MO-
JISIPHBIE MAacChl 9KBUBAJICHTOB OKUCIIUTENS U BOCCTAHOBUTEJIS:
1. Crz(SOs4)3 + Bro + NaOH — NaxCrO4 + NaBr + ...
2. KyCryO7 + FeSOs + ... — Cr¥* + Fe¥* + ...
3. Zn+ HNO3 — Zn(NOz3)2 + NHsNO3 + ...
2. Onpenenuts ®(H2C204-2H20) B 06pasiie, eciu ero Hasecka 3,3900 r pacTBo-peHa B BOJIE U
o6weM pacTsopa goseaen 10 500,00 cv®. Ha Tutposanue 25,00 cm® pacTBopa pacxomyeTcs
23,52 em® pactBopa KMnO4 ¢ MonspHoit KoHIeHTpanueii sxBuBanenTa 0,1124 moms/ave.
Bapuanm Ne 2
1. CocTaBUTh MOHHO-3JIEKTPOHHBIE YPaBHEHUS CIEAYIOUIMX PEAOKC-PeaKLuii U pacCUUTaTh MO-
JISIPHBIE MAaCChl 3KBUBAJIEHTOB OKUCIIUTENS U BOCCTAHOBUTEJIS:
1. Cu+H2S0O4... » CuSO4 + SO21 + ...
2. Crz(S04)s + Bro + NaOH — NaxCrOs + NaBr + ...
3. KMnO4+ HCl — Cl2 + MnCl2 + ...
2. B mepHoii konbe emkocTthio 250,00 cM® mpuroToBen pactBop u3 Hapecku 1,2640 r NazCo04.
Omnpenenuts 06beM pactBopa KMnO4 ¢ MmonsipHOit KoHIIeHTpanueii skBuBanenTa 0,1500
MOITE/IM®, M3pacxo10BaHHOTO Ha TUTpoBaHue 25,00 cm® pactsopa NazCo0a.
Bapuanm Ne 3
1. CocTaBUTh HOHHO-3JIEKTPOHHBIE YPABHEHUS CIEAYIOIINX PEAOKC-PEaKuii U pacCUUTaTh MO-
JSIpHBIE MacChl SKBUBAJICHTOB OKUCIUTENS U BOCCTAHOBUTEIIS:
1. KMnOs + H3S + H2SOs — MnSO4 + KoSOs + ...
2. HNO3+C —->NO+CO2 + ...
3. MnO; + O2 + KOH — KoMnQOg + ...
2. Yemy paBHa MaccoBas 707151 HoHOB Fe**, comepskamuxcs B HaBecke 0,5000 r py/ibl, ecilu 110-
CJle PacTBOPEHHS €€ B CEPHOH KICIIOTe Ha THTPOBaHKE M3pacxogoBamn 24,85 cm® pacTopa
nepmanranata kanus ¢ T = 0,006322 r/em®,
Bapuanm Ne 4
1. CocTaBUTh MOHHO-3JIEKTPOHHBIE YPaBHEHUS CIEAYIOUINX PEAOKC-PEaKLui U pacCUUTaTh MO-
JISIPHBIE MAacChl SKBUBAJICHTOB OKUCIIUTENS U BOCCTAHOBUTEJIS:

1. FeSOs+ Bra — Fex(SO4)s + HBr
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2. KoMnOs + K2S + H20 — S + MnO2]
3. NaxS203 + J» — NaxS406 + NaJ
2. Kaxoii 06bem pactBopa KMNnO4 ¢ MonspHO# KOHIIeHTpanuei sksuBanenta 0,0977 moms/mqm3
norpebyercs Ha TuTpoBanue 25,00 cm® pactopa, B 250,00 cm® koToporo coxepxutes 1,6260 1
Na2C204?
Bapuanm Ne 5
1. CocTaBUTh HOHHO-JIEKTPOHHBIE YPABHEHUS CIAEAYIOLUIUX PENOKC-PEAKIUI U pacCUnTaTh MO-
JISIPHBIE MAacChl SKBUBAJICHTOB OKUCIIUTENSI U BOCCTAHOBUTEJIS:
1. KMnOjs + FeSOs + H2SOs — Mn*" + Fe®* + ...
2. KVO3+KJ+...—>VOSOs+J+...
3. KaCro07 + FeCl, + HCl — Cr** + Fe®*
2. Ckombko cM° pacTBopa nepManranara xamus (T=0,001616 r/cm®) n3pacxomyercs Ha TUTPO-
Bauwue 25,00 cm® pacTBoOpa 11aBesieBor KUCIoThI, B 250,00 cm® Kotoporo coaepxkurcs 0,7564 r
H2C204-2H207?
Bapuanm Ne 6
1. CocTaBUTh HOHHO-3JIEKTPOHHBIEC YPAaBHEHUS CIECAYIONINX PEAOKC-PEaKuii U pacCUUTaTh MO-
JISIPHBIE MACChl SKBUBAJIEHTOB OKUCIIUTENSI U BOCCTAHOBUTEJIS:
1. H20;+ SnS| + KOH — SnO3z% + SO4% + H20
2. Sn+HNOs ... —» H2Sn03| + NO21
3. KiCrO7+FeSOs ... —» Crrt + Fe3* + ...
2. B mMepHoii konbe emkocThsio 200,00 cm® mpurotosnen pacteop u3 1,6540 T H2C204-2H:0.
CkombKo cM° pacTBopa nepManranara kamus (T(KMnOa/Fe)==0,005616 r/cm®) morpebyercs
Ha TuTposanue 20,00 cM> OTy4eHHOTO PAcTBOPA MIABENEBON KHCIOTHI?
Bapuanm Ne 7
1. CocTaBUTh HOHHO-3JIEKTPOHHBIC YPAaBHEHUS CIEAYIONIUX PEAOKC PEaKIUi U pacCUUTaTh MO-
JISIPHBIE MACChl 3KBUBAJIEHTOB OKUCIIUTENS U BOCCTAHOBUTEIIS:
1. KoCroO7 + KI+ ... - Cr¥" + J;
2. Au+ HNO3 +HCI — AuCl3z + NO1
3. KMnOs + NazS — Mn?* + SO4*
2. B mepnoii konbe emrocthio 200,00 cM® HPUrOTOBIEH PacTBOp MIaBeIeBOi KUCIOTHL. Ha THT-
posanue 20,00 cm sToro pacTsopa pacxoayercs 18,25 cm® pactBopa KMnO4 (T=0,001616
r/em®). Crombko rpammoB H2C204-2H20 cozepkanock B pacTBope?
Bapuanm Ne 8
1. CocTaBUTh HOHHO-3JIEKTPOHHBIE YPAaBHEHUS CIEAYIONIUX PEAOKC peakuil U pacCuuTaTh MO-
JSIpHBIE MacChl SKBUBAJICHTOB OKUCIIUTEINS U BOCCTAHOBUTEIIS:
1. C+HNO3=CO2+ NO2 + H0
2. NaCl + KMnOgs + H2SO4 = Cl2 +MnSO4 + Na2SO4
3. As2Ss + HNO3 = H3AsO4 +H2S04 + NO
2. KakoBa MosipHas KOHIIEHTpAIUs SKBUBajieHTa pactBopa FeSOa, ecu 18,25 cm® pactBopa
KMnO4 ¢ MonsipHOii KoHIeHTpamnueii skBuBanenTa 0,1000 Moms/qM° pearupyer Haleno ¢
15,00 cm? pactBopa FeSO4?
Bapuanm Ne 9
1. CocTaBUTh MOHHO-3JIEKTPOHHBIE YPaBHEHUS CIEAYIOUINX PEAOKC—PEaKuii U pacCUuTaTh MO-
JISIPHBIE MAacChl 3KBUBAJIEHTOB OKUCIIUTENS U BOCCTAHOBUTEJIS:
1. Ce(S04)2 + VOSOs — Ce®* + VO3
2. K:CroO7+KJ+... 5 Cr"+ 1,
3. KBrOs + KBr — Br»
2. Onpenenutb ®(H2C204-2H20) B 06pasiie, ecau ero HaBecka 3,3900 T pacTBO-peHa B BOJIE U
o6weM pacTsopa goseaen 10 500,00 cv®. Ha Tutposanue 25,00 cm® pacTBopa pacxomyeTcs
23,52 cm® pactBopa KMNO4 ¢ MONApHO# KoHIeHTpanuel sxksuBanenta 0,1124 moms/mm3,
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Bapuanm Ne 10
1. CocTaBUTh HOHHO-AJIEKTPOHHBIE YPABHEHHUSI CIEAYIOUINX PEIOKC—PEAKIINIl U pacCuuTaTh MO-
JISIPHBIE MACChl YKBUBAJICHTOB OKUCIIUTEIS U BOCCTAHOBUTEJIS:
1. Cu+ H2S04 = CuSO4 + SO, + H2,0
2. AsyS3 + HNO3z = H3AsO4 +H2S04 + NO
3. H2S + KMnO4 + HoSO4 = S + MnSO4 + K2SO4 + H20
2. Ckonbko cM® pacTBOpa MepMaHraHaTa Kajus ¢ MOIAPHOH KOHIIEHTpAIUel SKBHBAIeHTa
1,0540 mons/mm® m3pacxonyercs Ha Turpoanue 0,1600 T (NH4)2C204:2H20, pacTBOpEeHHOTO B
25,00 cm® Boap1? MIisMeHHTCS 1 HEOOXOAMMBIHA Ha THTPOBAHUE 00BEM PacTBOpPa HepMaHIaHa-
Ta, €CJIU TO K€ KOJIMYECTBO OKcajaTa aMMOHUS OyAeT pacTBOPEHO B APYroM 00bEME BOABI?
Bapuanm Ne 11
1. CocTaBUTh HOHHO-3JIEKTPOHHBIC YPAaBHEHUS CIECAYIONINX PEAOKC—PEaKuii U pacCUUTaTh MO-
JISIPHBIE MACChl YKBUBAJICHTOB OKUCIIUTEIS U BOCCTAHOBUTEJIS:
1. KMnOs+ HBr — MnBr2 + Bra + ...
2. CuS + HNO3 — CuSO4+ NO + ...
3. MnO + HCI — Mn?* + Cl»1
2 B MepHOii ko116 emkocThio 200,00 cM® IPUTOTOBIIEH PacTBOP IABEIEBOi KHCIoThl. Ha THT-
posanue 20,00 cm® sToro pacTBopa pacxomyercs 18,25 cm® pactopa KMnO4 (T=0,001616
r/em®). Cxonbko rpammoB HoC204-2H20 conepikanock B pacTBope?
Bapuanm Ne 12
1. CocTaBuTh HOHHO-3JIEKTPOHHBIC YPAaBHEHUS CIEAYIOMINX PEAOKC—PEaKIuii U pacCUUTATh MO-
JISIPHBIE MACChl SKBUBAJIEHTOB OKUCIIUTENSI U BOCCTAHOBUTEJIS:
1. HNOs+ Sb — HSbO3| + NO1
2. KMnO4 + HCl — MnO2| + Cl;
3. Ce(S04)2 + VOSO4 — Ce2(SO4)3 + VO,
2. Cxonbko cM° pacTBopa nepManranara kamus (T=0,001616 r/cm®) m3pacxomyercst Ha THTPO-
Banwue 25,00 cm® pacTBopa 1maBesieBoi KUcioTel, B 250,00 cm® Kotoporo coaepxkurcs 0,7564 r
H>C204-2H20?
Bapuanm Ne 13
1. CocTaBUTh HOHHO-3JIEKTPOHHBIE YPAaBHEHUS CICAYIOIIUX PEJOKC—PEaKIIUi U pacCUUTATh MO-
JISIPHBIE MAaCChl 3KBUBAJIEHTOB OKUCIIUTENS U BOCCTAHOBUTEJIS:
1. As;S3| + HNOs; — HAsOs| + SO4* + NO21
2. KoCrO7+KJ — Cr*t+ 1,
3. HNOs3 + Sn — H2SnO3| + NO21
2. Kaxoii 06beMm pactBopa KMNnO4 ¢ MonsIpHO# KOHIIeHTpanuei sxBuBanenta 0,0977 Moms/mm>
notpebyercs Ha TuTpoBanue 25,00 cm® pacTBopa, B 250,00 cM® koToporo comepxutes 1,6260 r
Na2C204?

Bapuanm Ne 14

1. CocTaBUTh MOHHO-3JIEKTPOHHBIE YPABHEHUS CIECIYIOLIIUX PEIOKC—PEaKIUid U pacCUUTaTh MO-
JISIPHBIE MAaCChl SKBUBAJIEHTOB OKUCIIUTENS U BOCCTAHOBUTEJIS:

1. NHsVO;3 + KJ — VO* + J,

2. KMnOs + KNO; — Mn?* + NO3”

3. HNOs3 + Sn — H>SnO3| + NO21
2. N3 maBecku 0,0746 r x.4. OuxpomaTa Kajus IPUTOTOBJICH pacTBOP M OOBEM €T0 JOBEJICH JI0
METKH B MEpHOiT kKo16e emMKkocThio 500,00 cm®. Ha tutpoBarme 25,00 cM® aToro pactBopa Tpe-
6yercs 7,52 cm® pacTBopa THOCYIB(aTa HATpHs. BBIMICINTE MOTAPHYIO KOHIIEHTPAIHIO Pac-

tBOpa NaxS203-5H20.
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Bapuanm Ne 15
1. CocTaBUTh HOHHO-3JICKTPOHHBIEC YPABHEHHS CIICIYIONTUX PEIOKC—PEAKIIUA U PACCUUTATh MO-
JISIPHBIE MAacChl SKBUBAJICHTOB OKUCIIUTENSI 1 BOCCTAHOBUTEJIS:
1. Zn + HNO3 = Zn(NOs3)2 + NHs NO3 + H20
2. K2Cr207 + HaS + HaSO4 = Crp(S04)3 + S + K2SO4 + H20
3. KCIO3 + FeCl; + HCI = KCI + FeCls + H20
2. HaBecka obOpasiia xene3Horo kynopoca maccoii 7,1500 r pactBopena B Boge. O0bEM pacTBopa
JIOBEJICH JI0 METKH B MEPHOU KoJiOe BMeCcTUMOCTHIO 250,00 cm®. Ha tutpoBanue 25,00 cM® 9TOrO
pacTBopa U3pacxonoBaHo 24,48 cM® pacTBOpa IepMaHTraHaTa Kalus ¢ MOJISAPHOH KOHIIEHTpaIueit
sxeuBanenTa 0,0986 moib/am°. PaccunTaiite MaccoByto oo FeSO4-7H20 B 06pasiie B po-
IICHTAX.
Bapuanm Ne 16
1. CocTaBUTh HOHHO-3JICKTPOHHBIC YPABHEHUS CIICIYIOIMIUX PEIOKC—PEAKIIUN U paCCUUTATh MO-
JISIPHBIE MAacChl YKBUBAJICHTOB OKUCIIMTEIS U BOCCTAHOBUTEJIS:
1. NaCl + MnO; + H2SO4= MnSQg4 + Clz + NazSO4 + H20
2. CuS + HNO3 = Cu(NO3)2 + S + NO+ H;0O
3. AsSs + HNO3 = H3AsO4 +H2S04 + NO
2. HaBecka xjopua xxene3a maccoit 4,8900 r pacTBopeHa B BOJIe, U paCTBOP JOBEJICH 10 METKH
B MepHOIi konbe BMecTrMOcThIo 250,00 cM3. 3atem k 25,00 cM® 3TOro pacTBOpa B KHCIIOH cpejie
J00aBJICH HOU Kalus. BeiienuBImuiics npy peakuuu ioa ortutposad 32,10 oM pactBopa
THOCY/b(aTa HATPHS ¢ MOJIAPHOMN KOHIIEHTpanuei skpuBanenta 0,0923 mons/mm3. Paccunraiite
maccoByio oo FeClz B 00pasiie B mporeHTax.
Bapuanm Ne 17
1. CocTaBuTh HOHHO-3JIEKTPOHHBIC YPAaBHEHUS CIEAYIOMINX PEAOKC—PEaKIuii U pacCUUTATh MO-
JISIPHBIE MAacChl SKBUBAJICHTOB OKUCIIUTENS i BOCCTAHOBHTEIIS:
1. Mn(NO3)2 + PbO2 + HNOz = HMnO4 + Pb(NO3)2 + H20
2. FeSO4 + H2SO4 + HNO3 = Fez(S04)3 + NO+ H20
3. Na2Cr207 + NaSO3 + H2S04 = Cr(SO4)3 + NaSO4 + H20
2. Hagecka xene3noit mpoBosoku mMaccoit 1,0130 r pacTBopeHa B CONSTHOM KUCTOTE 0€3 T10CTyIa
Bo3ayxa. [lonmydeHHbIN pacTBOP KOJIHMUECTBEHHO MEPEBEICH B MEPHYIO KOJIOY BMECTUMOCTBIO
250,00 cM® 1 00BEM ero JTOBEIAEH 10 MEeTKH. PaccunTaiite MacCOBYIO JIOJTIO XKelie3a B o0pasiie
TIPOBOJIOKHM B MPOIIEHTAX, €CJIM Ha THTpoBaHue 25,00 cM° MOTy4eHHOT0 pacTBOPa H3PacXo/0Ba-
HO 17,81 cM® pacTBOpa mepMaHTaHATa KajIus ¢ MOJISAPHOH KOHIIEHTpAIMeil SKBUBAICHTA
0,1000 moss/mqm3?
Bapuanm Ne 18
1. CocTaBUTh HOHHO-3JIEKTPOHHBIEC YPAaBHEHUS CIECAYIOMINX PEIOKC—PEaKIIUi U pacCUUTATh MO-
JISIPHBIE MAacChl SKBUBAJICHTOB OKUCIIUTENSI © BOCCTAHOBHUTEJIS:
1. Cu + HNO3 = Cu(NOs)2 + NO + H.0
2. NaCl + MnOz + H2S04= MnSQO4 + Clz + NazS04 + H20
3. As2Ss + HNO3 = H3AsO4 +H2S0O4 + NO
2. O6BEM pacTBOpa, B KOTOpoM cozepxkutcs 15,9900 1 xene3Horo Kyrnopoca, 10BeACH 10 METKH
B MepHo# ko16e BMecTuMocThIo 500,00 cm®. Ha Tutposanue 25,00 cM® 5Toro pactsopa uspac-
xozoBaHo 27,80 cM® mepMaHTaHaTa, ¢ MaccoBoii KoHnenTparmeit KMnO40,003218 r/cm®. Pac-
cuntaiite MmaccoByto goito FESO4:7H20 B 0Opasiie B mporeHTax.

KoHnTpoJbHas padoTa Il CTYACHTOB 32049HOI0 OT/IeJIEeHHS IIPEACTABICHA B METOINYE-
CKMX YKa3aHMAX:
- l'uausrynnun, H.I'. Ananutuueckas xumust 1 ®DXMA.Y.1: meToauueckue yKa3aHus U 3aja-
HUS U camocTosaTenbHoi padotel / H.I'. 'unusarymmn, T.U. Axmerosa, 1.B. KoBanesckas.-
Hmxaexamck: HXTH, 2011.- 73 c.
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BapuaHT KOHTpOIBHOI pabOTHI COOTBETCTBYET JBYM MOCIEIHUM LU(ppaM 3a4eTHOM
KHHKKH.
Kpurepun oneHKH KOHTPOJIBHBIX padoT

[Tpu onieHke pacyeTHO-TpaduIecKuX padoT 1eaecoodpa3HO PyKOBOJICTBOBATHCS CIEAYIO-
IIMMU KPUTEPUSIMHU OLEHKH 3HAHUHN M0 AHAIUTUYECKON XUMHHM, YIUTBIBAsI JOMYILICHHbIE CTY-
JICHTaMH OMIMOKU ¥ HEJTOYETHI.

TI'py6vimu SBIAIOTCSA OLUMOKH, CBUIETENILCTBYIOLINE, YTO CTYICHT: HE YCBOUJ OCHOBHBIE
(du3nUecKre TEOpUH M 3aKOHBI WIIM HE YMEET MPUMEHATh UX IPU PEIICHUH 33124 pa3InyHbIX
THUIIOB; HE 3HAaeT GOpPMYII, TpapUKOB, CXEM WM HE YMEET IPUMEHATh UX K PEIICHUAM 3a/]1a4; He
3HAET eIUHHII (PU3NYECKUX BEIMYMH WM HE YMEET MOJIb30BATHCS UMU; K TPYOBIM OIIMOKaM OT-
HOCATCS TaKyKe HEIIPABUIILHO COPMYJIMPOBAHHBIE BOIIPOCHI 337ja4 UJIM HEBEPHbIE O0BSICHEHUS
X0/Ia e pelIeHus], He3HaHUe TPUEMOB PEIICHHS 3a/1a4, a TAKXKe OINOKH, CBUACTEIbCTBYIOIIUE O
HENpaBWIBHOM TOHUMaHUM yCJIOBHUS 3a7a4yl UM UCTOJIKOBaHMA pewmieHus. Kaxnas rpy0as
omuOKa oleHuBaeTcs Munyc 1 6aun.

Hezpyovimu owiubdkamu SBISIIOTCS HETOYHOCTD YepTeka, rpaduka, CXeMbl; IIPOITYCK UIIH
HETOYHOE HAIIMCAHWE HAMMEHOBAHUS €MHHLl (PU3NIECKUX BEITMYMH; BHIOOD HEPAITMOHAIBHOTO
xofa pemenust. Kaxnas nerpy0as ommOka ouenuBaercs munyc 0,75 banna.

K neoouemam oTHOCSTCS: HEPAIMOHAIBHBIC 3aITUCH ITPH BHIYUCIICHHSIX, HEPALIMOHATIHHBIC
IpHUEMbl BEIYUCICHUH, IpeoOpa30BaHUi 1 pelIeHnH 3a/1a4; OT/IeIbHbIE OIPEIIHOCTU B GOpMYy-
JMPOBKE OTBETA; OTJEIIbHBIC OIIMOKH BEIYMCIUTEIHLHOTO XapaKTepa; HeOPEKHOE BHITIOTHEHUE
3amucei, ueprexei, cxem, rpadpukoB. Kaxplit Henouer ouenuBaercs munyc 0,5 6anna.

CTyIeHTBI OYHOTO OT/ICIECHHUS CAMOCTOSTENIFHO BBIIOJIHSIOT 2 KOHTPOJIBHBIX PAOOTHI.
Kaxnas paboTa orieHuBaeTCs CaeyIOIUMI KPUTEPUSIMU:

Ouyenka «5» craBuTcs 3a paboTy, €Clid UHTEepBaJ OayoB peitunra crynenra 4,S<R <5
U CTYJIEHT BBINOJIHUI paboTy MOJIHOCTBIO O€3 OIIMOOK U HEJIOUETOB WJIU MPH BBIIOJIHEHUHU pado-
ThI IIOJTHOCTHIO 0€3 OMIMOOK ¥ HEI0UYETOB, HO IIPY HAIMYUH HE 0oJiee OHON HE aKKypaTHOM 3a-
HHCH.

Ouyenka «4» craButcd 3a paboTy, BBIIOJIHEHHYIO IOJHOCTBIO, HO IIPY HAJIMYUU B HEH He
6osee ofHOM HEerpyOoii OIIMOKY U OJTHOTO HeloueTa WK He 0oJiee IBYX-TpeX HE04ETOB, €CIIU
WHTepBaj O0amioB pertunra ctynenta 3,75 <R <4,5.

Ouenka «3» CTaBUTCS B TOM CIIy4yae, €CJId CTYACHT MPaBUIIbHO BBIMOJIHII HE MeHee 2/3
BCel pabOTHI WIIM IOMYCTWI: HE OoJiee OTHOM Tpy0OOoii OIMOKHU U IBYX HEJAOUYETOB, HJIK HE OoJiee
OJIHOM TpyOO# M 0/1HO HerpyOoit omMOKH, UK He Ooiee ABYX-TpeX HErpyObIX OIIMOOK, WK
OJIHY HErpyOyIo OIIMOKY ¥ TPU HEJI0UEeTa, IPU 3TOM MHTEpBai 0ayioB pedTHHTa cTyJeHTa 3 <
R <3,75.

Ouenka «2» CTaBUTCS, KOTJa YKCIIO OITHUOOK M HEOYETOB MPEBOCXOAUT HOPMY, ITPH KO-
TOPOW MOXET OBITh BHICTABIICHA OLIEHKA «3», HJIU €CJIH MPABUIILHO BBIITOJHEHO MeHee 2/3 Bcelt
paboThI 1 Oy pelTHHTA CTYACHTa cocTaBisieT R<3.

CTyJ1eHTbI 0YHO-3a04YHOTO OT/IETIEHUS CAMOCTOSTENILHO BBIMOJIHAIOT 1 KOHTPOJIBHYIO pa-
00Ty, OHa OI[EHUBACTCS CIEAYIOIIUMHI KPUTEPUSIMHU:

Ouenka «5» craBuTcs 3a paboTy, eciiu HHTepBai OamoB peltunra crynenTa 9<R<10wu
CTYJICHT BBITIOJIHIII Pa0OTY MOJHOCTHIO 0€3 OMMOOK U HEJIOUETOB UJTU TIPH BBHIMOTHEHUU PAOOTHI
MOJHOCTHIO 0€3 OIMOOK M HEA0YETOB, HO TP HAIMYUU He OoJiee 0JTHON He aKKYpaTHOM 3aIucH.

Ouenka «4» craBuTcs 3a pabOTYy, BHIITOJIHEHHYIO TTOJTHOCTHIO, HO TTPH HAIWMYHH B HEH HE
6osiee ofHOM HEerpyOoii OIMOKU U OJTHOTO HeJloueTa WiK He 0oJiee IBYX-TpeX HEI0YETOB, €CITU
WHTEpBaII 0aJUTOB peiiTuHTa cTynenra /7,5 <R <9.

Ouenka «3» CTaBUTCS B TOM CIIy4yae, €CJIM CTYACHT MPaBUIIbHO BBIMOJIHII HE MeHee 2/3
BCel pabOTHI WIIM TOMYCTHII: HE OoJiee 0THOM TpyOOoii OIMOKHU U IBYX HEJAOUYETOB, HJIK HE OoJiee
OJIHOM TpyOO# M 0/1HOI HerpyOoit oIMOKH, UK He OoJiee ABYX-TpeX HErpyObIX OMIMOOK, WK
OJIHY HErpyOyIo OIIKMOKY ¥ TPU HEJl0ueTa, IPU 3TOM UHTEpBal 0alyIoB pedTHHTa CTyJeHTa 6 <
R<75.
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Ouenka «2» cTaBUTCS, KOTJa YMCIIO OIIMOOK M HEZOYETOB MPEBOCXOAUT HOPMY, ITPH KO-
TOPOW MOKET OBITh BBICTaBJICHA OLIEHKA «3», WJIM €CJIH MPABUIIBHO BBITIOJIHEHO MeHee 2/3 Bcel
paboThl 1 O6a/T peTHHTa CTyIeHTa cocTaBisieT R<6.

CTy/eHThI 320YHOT0 OT/AETACHHS CAMOCTOATEIHHO BBIOIHSIOT 1 KOHTPOJIBHYIO paboTy,
OHa OLIEHUBACTCS CICAYIOUIMMU KPUTEPHSIMU:

Ouyenka «5» cTaBuTCs 3a paboOTY, €CJIM UHTEepBaJ OaJIoB peiTuHra ctynenra 18 <R <20
U CTYJICHT BBITIOJIHUI paboTy MOJHOCTHIO Oe3 OMIMOOK U HEIOYETOB WIIM TP BBITIOJIHEHUHU pado-
ThI OJIHOCTHIO 6€3 OIMOOK U HEI0UYETOB, HO IIPU HAJIMYUH HE OoJiee OHON HE aKKypaTHOM 3a-
IHCH.

Ouyenka «4» craButcs 3a paboTy, BBIIOJIHEHHYIO OJHOCTHIO, HO NPU HAJIMYUH B HEW HE
6osiee oHOM HEerpy0oii OIMOKY U OJTHOTO HeloueTa WiK He 0oJiee IBYX-TpeX HET0YETOB, €CIU
WHTepBaj O0ayioB peritunra ctyaenra 15 <R <18.

Ouenka «3» CTaBUTCS B TOM CIIy4dae, €CJIM CTYACHT MPAaBUIIbHO BBIMOJIHII HE MeHee 2/3
BCel pabOTHI WIIHM IONMYCTHII: HE OoJiee OTHOM IpyOOii OIIMOKY 1 ABYX HEJ0YETOB, WIIM HE Ooee
OJTHOM TpYyOOH M 0HOM HerpyOo#i oImMOKH, UK He 6oiee ABYX-TPeX HErpyObIX OIMIMOOK, WK
OJIHY HEerpyOyro OIUOKY ¥ TPU HEJl0UEeTa, PU 3TOM UHTEpBaj 0aioB pedTuHra ctyaenta 12 <
R < 15.

Ouyenka «2» cTaBUTCA, KOTJ]a YHUCIIO OMIMOOK U HEJOYETOB MIPEBOCXOIUT HOPMY, IIPU KO-
TOPOW MOXET OBITh BHICTABIICHA OIIEHKA «3%, MIIU €CIIH MPABUIBLHO BBIIIOJHEHO MeHee 2/3 Bcel
paboThl U O6a1 peiiTuHra cryienTa cocrapnser R<12.
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MuHHCTEPCTBO HAYKH U BBICIIEro oOpazoBanus Poccuiickoit dexepannu
HwxHekaMCKHil XUMUKO-TEXHOJIOTHYECKUI HHCTUTYT ((uinain)
(deaepanbHOro TOCyIapCTBEHHOTO OI0PKETHOTO 00pa30BaTEIHHOTO YUPEKICHUS
BhICIIIET0 00pa3oBaHus
«KazaHckuii HaIlMOHAIBHBIN UCCIIEI0BATEIbCKUN TEXHOJIOTMYECKUIT YHUBEPCUTET
Dakynbmem- mexHoI02UYECKUl
Kageopa - Xumuu
Hamnpasnenue 18.03.01 «Xumuueckasi TEXHOJIOTHSI»
[Tpoduns/mporpamma:
«XHUMHYECKasi TEXHOJIOTUSI OPTaHUYECKUX BEILIECTBY
«XHUMHYECKask TEXHOJIOTHS BBICOKOMOJICKYJIISPHBIX COSAMHEHUI»
«XUMHYECKasi TEXHOJIOTUSI IIPUPOIHBIX SFHEPTOHOCUTENCH U YIIIEPOJIHBIX MAaTEPUATIOBY
Cemectp_3
3aoanus 01a pacuemno-zpagpuyueckoi padomaol
no oucuyunaune b1.b.20 «Ananumuueckas xumus
PacueT u mocTpoeHue KpUBBIX THTPOBaHUsA. BbIOOp nHanKaTOpa

Bapmuanr 1.

Tutpyrot 20,00 cM® pactBopa HCI ¢ Monsproii kornenTparmeii 0,2000 Mos/aM° pacTBOpoM
NaOH Taxkoii sxe KoHIIeHTpauu. PaccunTaiiTe 1 mocTpoiiTe KPUBYIO TUTPOBAHUS C YIETOM pa3-
6aBnenust pactBopa. Omnpenenure Beauunny ckauka ApH BOsm3u TO 11 ypoBHs omnOok 1 = +
0,1 % un==1,0%. [logbepure naaukatop 1 pukcupoBanus KTT.

Bapuanr 2.

Tutpyrot 20,00 cm® pactBopa NaOH ¢ MonspHoii kornenTpamueii 0,2000 Moms/am® pacTso-
pom HCI ¢ momsipHoii koruenTpanueii 0,2000 momb/nme. Paccunraiite u ocTpoiiTe KpUBYIO
TUTPOBAHUS C YUETOM pa3daBiieHus pactBopa. Onpenenure Benuunny ckauka ApH Bomauzu TO
1uist ypoBHs omin6ok N ==+ 0,1 % un == 1,0 %. [Togbepute unaukarop i GUKCUPOBAHUS
KTT.

Bapwuanr 3.

Tutpyrot 20,00 cm® pacteopa CH3COOH ¢ MonspHoit KoHIeHTpamueii sxpuBanenta 0,2000
mons/am® pactBopom NaOH ¢ MonspHo#i koHueHTparueii sksuBanenta 0,2000 Moms/amS. Pac-
CUMTalTe U MOCTPONTE KPUBYIO TUTPOBAHUS C YUeTOM pa30OaBieHus: pactBopa. Onpenenure Be-
anuuHy ckauka ApH B6mu3u T3 mns yposus omunbok ==+ 0,1 % un ==+ 1,0 %. [logbepure
uHaukaTop 118 pukcuposanus KTT.

Bapmuanr 4.

Tutpyror 20,00 cM® pactBopa HCOOH ¢ mMonsapHoii kornenTparueii 0,2000 Moas/am® pac-
tBopoM NaOH ¢ MonspHoii kornenTparueii 0,2000 Mons/ame. PaccuuTaiiTe 1 IOCTpOHTE KpH-
BYIO TUTPOBAHUS C y4eTOM paz0aBieHus pacTBopa. Onpenenure BelnunuHy ckauka ApH BOim3u
T3 nns yposns ommbok =+ 0,1 %o un==+1,0 %. IlogOepure nuuauKaTOp 111 GUKCUPOBAHUS
KTT.

Bapmuanr S.

Tutpyior 20,00 cm® pactBopa HCOOH ¢ mMonsapHoii kornenTparueii 0,2000 Mos/am® pac-
tBopoM KOH ¢ monsipHoii konnenTparmeii 0,2000 Mons/ame. PaccuuTaiite 1 IOCTPOHTE KPHBYIO
TUTPOBAHUS C YUETOM pa3daBiieHus pactBopa. Onpenenure Benuunny ckauka ApH Bomuzu TO
Juis ypoBHs omOok 1 ==+ 0,1 % un =+ 1,0 %. [lonGepure nnaMKaTOP A7 PUKCHUPOBAHUS
KTT.

Bapuanr 6.

Tutpyrot 20,00 cm® pactBopa NH4OH ¢ Monsaproii kornenTparmeii 0,2000 Moms/am® pac-
tBopoM HCI ¢ MonspHoii kornenTparueii 0,2000 Mons/ave. PaccuuTaiiTe u IOCTPOHTE KPHBYIO
TUTPOBAHUS C YUETOM pa3baBiieHus pactBopa. Onpenenure Beanunny ckauka ApH Bomuzu TO
Juis ypoBHA omOok 1 ==+ 0,1 % un =+ 1,0 %. [lonGepure nnAMKaATOP A1 PUKCUPOBAHUS
KTT.
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Bapmuanr 7.

Tutpytor 25,00 cm® pactopa NH4OH ¢ monspHoit koruenTparmeii 0,1000 moms/mv? pac-
tBopom HCI ¢ MonstpHoit konnenTpamueii 0,1000 Mons/mm®. PaccuuTaiite 1 MOCTpOTE KPUBYIO
TUTPOBAHUS C yU4E€TOM pa3daBieHus pactBopa. Onpeaenure Bennuuny ckauka ApH Bommsu TO
it ypoBHs omnbok 1 ==+ 0,1 % un =+ 1,0 %. [loxGepure nnaMKaTOP A1 PUKCHPOBAHUS
KTT.

Bapuanr 8.

Tutpytor 20,00 cM® pacTBOpa aMHHOOEH30MHOI KHCIOTHI ¢ MOJIAPHOH KOHIIGHTpAIHEH
0,2000 mons/mm® pactBopom KOH ¢ momsproii kornenTpanueii 0,2000 mons/am>. Paccunraiite
U TIOCTPONTE KPUBYIO TUTPOBAHUSA C YUETOM pa3daBiieHus: pactBopa. Onpenenure BeIUUIuHy
ckauka ApH BOmu3u TO mst ypoBHst ommbok 1 =+ 0,1 % un =+ 1,0 %. [lonbepure unaukarop
st hpukcupoBanust KTT.

Bapuanr 9.

Tutpytor 20,00 cM® pacTBOpa GH30MHOI KHCIOTHI ¢ MOIAPHOH KoHIeHTparmeii 0,1000
mous/am° pactBopom NaOH ¢ monsiproii kornenTpanueii 0,1000 moms/am>. Paccunraiite u mo-
CTpOITE KPUBYIO TUTPOBAHUS C YUeTOM pa3baBiieHus: pactBopa. Onpenennure BeIHUMHY CKauKa
ApH B6mm3u TD mis ypoBus ommbok 1 = + 0,1 % un = £1,0 %. Ilogbepure nHIUKATODP IS
¢dbuxcupoBanust KTT.

Bapuant 10.

Tutpyrot 20,00 cM® pactBopa #-macnsHoi kucnoTs (CHsCH2CH,COOH) ¢ MonspHoii KoH-
nentparmeii 0,2000 mons/mM3 pactBopom NaOH ¢ MonspHoii kormenTpanueii 0,2000 Moms/ame.
PaccuuraiiTe 1 MOCTpOTE KPUBYIO TUTPOBAHUS C YUeTOM pa3baBieHus pactBopa. Onpenenure
BenmunHy ckauka ApH BOmm3u TO st ypoHs ommbok =+ 0,1 % un =+ 1,0 %. [lonGepute
uHaukarop ais puxkcupoBanus KTT.

Bapuanr 11

Tutpyrot 20,00 cm® pactBopa KMNnO4 ¢ monsipHOii kornenTpanueii 0,1000 moms/mm° B cpe-
e H2SO04 ([H'] = 1 mons/am®) pactBopom FeSO4 ¢ MonspHoii kormerTpamwmeii 0,1000 Moms/mve.
PaccuuraiiTe 1 MOCTpOITE KPUBYIO TUTPOBAHUS C YUETOM pa3baBieHus pactsopa. Onpenenure
Bennunny AE BOin3u TO qyist ypoBHs omn6ok ==+ 0,1 % un ==+ 1,0 %. Uto sBnsercs uuau-
KaTOPOM JIaHHOM peaKiuu?

Bapuant 12.

Tutpyrot 20,00 cm® pactBopa FeSO4 ¢ MonsipHoii konuenTpamueii 0,2000 Mons/am® B cpene
H2S04 ([H*] = 1 mons/mm?®) pactBopom KMnO4 ¢ monspHoit kornenTparmeii 0,2000 moms/mm>,
PaccuuTaiite u moctpoiite KpuByto TUTpoBaHus. Onpenenure Benuuuny AE Boausu TO s
ypoBast omu60ok 1 =+ 0,1 % un == 1,0 %. Uto sBiseTCS MHAUKATOPOM JTAaHHON peaKium?

Bapuant 13.

Tutpyror 20,00 cM® pacTBOpa maBeneBoit KHCIOTH! C MONSAPHOI KOHIIEHTpaIueil SKBUBAIEH-
ta 0,2000 momb/mm® B cpene H2SO4 ([H'] = 1 mons/am®) pactBopom KMNO4 ¢ MomspHOit KoH-
neHTpanuei skpuBanenta 0,2000 Mons/mv®. PaccuuTaiiTe M MOCTPOHTE KPUBYIO THTPOBAHHS.
Onpenenure BennunHy AE BOmu3u TO misa ypoBas ommbok =+ 0,1 % u n ==+ 1,0 %. Yto sB-
JSIeTCS MHINKATOPOM JaHHOW peakiuu?

Bapmuanr 14.

Tutpyrot 20,00 cM® pacTBOpa okcanaTa HATpHs ¢ MONSAPHOH KoHneHTpamueii 0,1000
MOJTB/TM® B cpene HSOs ([H] =1 MOJIL/;[M?’) pactBopoM KMNO4 ¢ MonsipHON KOHIIEHTpaIuei
0,1000 momns/mm®. PaccunTaiiTe 1 MOCTpOITE KPUBYIO THTpoBaHus. Onpeaenute Bennauny AE
BOm3u TO st ypoBHs ommbok 1 = + 0,1 % un ==+ 1,0 %. Uto sBnIsSeTCS MHAUKATOPOM peak-
10050204

Bapuanr 15.

Tutpyror 20,00 cM® pacTBoOpa Hoaa ¢ MonspHOit KoHnenTpamueii 0,1000 Mons/qm° pacTso-
poM THoCyb(aTa HATPHSA C MOIAPHOH KoHIeHTpanuei 0,1000 mons/nv°. Paccunraiite u 110-
CTpOiTE KpUBYIO TUTpOoBaHus. Onpenenute Benununny AE BOmm3u TO 11t ypoBHS ommboK 1 = £
0,1 % u n=+=1,0%. Uro sBiseTcss UHAMKATOPOM JaHHO peakiuu B cpeae HCI?
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Bapuanr 16.

Tutpyror 20,00 cm® pacTBOpa GUXpoMaTa Kajus ¢ MOJIAPHO#H KoHneHTparmeii 0,2000
mons/ame B cpesie HCI pactBopom Kl ¢ momsproit kornenTparmeit 0,2000 moms/mm3. Paccun-
TalTe U MOCTPONTE KpUBYIO TUTpoBaHusA. Onpenenure Benuuuny AE Bomu3u TO 11t ypoBHS
omnbok 1 ==+ 0,1 % un =+ 1,0 %. Uro sBiIseTCS MHAUKATOPOM JTAHHOH peaKiuu?

Bapuanr 17.

Tutpyror 20,00 cM® pactBopa AgGNO3 ¢ MomsapHO#i koHmenTpamueii 0,2000 Moss/am® pac-
tBopoM NaCl ¢ monsapHoit koruenTparmeii 0,2000 mMons/mm°. PaccunTaiiTe M IOCTPONTE KPUBYIO
tutposanus (ITPagci= 1,78-101%). Onpenenure Benmuuny ApAg a1 ypoBHS OMIHOOK 1 = £
0,1 % un==1,0%. [Tonbepure HHIAUKATOP ¥ OOBSICHUTE MEXAHU3M €TO0 JICHCTBHUS.

Bapuanr 18.

Tutpyror 20,00 cm® pactBopa NaCl ¢ monspuoii kornenTpamumeii 0,2000 Mons/am® pacTso-
pom AgNO3 ¢ MomsipHOit KorneHTparmeit 0,2000 Mois/nm®. PaccunTaiiTe 1 MOCTpOiiTe KPUBYIO
tutpoBanus (ITPagci= 1,78-1071%). Onpenenure Benmunny ApCl B6m3u TD. [Tondepurte uuau-
KaTop U OOBSICHUTE MEXaHHU3M €ro JICHCTBUSL.

Bapuant 19.

Tutpyrot 20,00 cm® pactBop AgNO3 ¢ MomsapHOI KorueHTpanueii 0,2000 Mois/am® pacTBo-
pom KNCS ¢ mossiproii kornentpanueii 0,2000 mons/mm. Paccuuraiite 1 mocTpoiiTe KpuByIo
tutposanus (ITPagnes = 1,1-10712). Onpenenute Benmmunny ApAg B6mmsu TD. IToxbepure HHIM-
KaTop 1 OOBSICHUTE MEXAHU3M €r0 JICHCTBHSL.

Bapuanr 20.

Tutpyror 20,00 cm® pactopa MCl2 ¢ monsproi#i kornenTpanueii 0,0200 mons/am® npu pH
= 9,2 pactBopoM komiuiekcona Il ¢ MmonspHoit koruenTpammeii 0,0200 mons/mm. Koncranra
yeroitunBocTu kKommiuekca MgY? cocrapmser 1,32-10°. PaccunTaiite u mocTpoiiTe KpHBYIO TUT-
poBanus. Onpenenure Benuunny ApMg B 63 TO st yposaeit omnbok n==+0,1 %o un ==
1,0 %. [TonGepure MHANKATOP M OOBSICHUTE MEXaHU3M €TI0 JCHCTBHSI.

Bapuanr 21.

Tutpyror 20,00 cm® pacteopa CaClz ¢ MomsapHOit koHnenTpanueii 0,0200 mons/am® npu pH
= 12 pacTBOpoM KomutekcoHa |11 ¢ Monsipro#i koHneHTpanueii 0,0200 mons/am°. KoHcTanTa
yeToitanBocTy kKommnekca CaY? cocrasnser 1,75-10'°. Paccunraiite u mocTpoiiTe KpuBYIO THT-
poBanus. Onpenenute Beanuuny ApCa Boau3u TO i yposHe#t ommbok =+ 0,1 %oun ==+
1,0 %. [NonbGepuTe MHAMKATOP B OOBSICHUTE MEXAHU3M €0 JCHCTBHSL.

Bapmuanr 22.

Tutpyror 20,00 cm® pactBopa ZnClz ¢ MomsaprOit KoHneHTpanueii 0,0200 mons/am° mpu pH
= 9,2 pactBopoM komriekcona Il ¢ MonsapHoit konnenTpamueit 0,0200 mosw/nm3. KoncranTa
ycToitamBocTH Kommnekca ZnY? cocrasnser 1,82-10°. Paccunraiite u mocTpoiiTe KpuByIo THT-
poBanus. Onpenenute BeauuuHy ApZn Boau3u TO qia yposHeit ommbok =+ 0,1 %oun ==+
1,0 %. [TonbGepure MHAMKATOP B OOBSICHUTE MEXAHU3M €TI0 JCHCTBHSL.

Bapuant 23.

Tutpyror 20,00 cm® pactBopa FeClz ¢ Monsproit kornenTparmeii 0,0200 moms/am® mpu pH =
3 pacTBopoM komriiekcona |11 ¢ MmonspHoit kormenTpanueit 0,0200 mons/mm°. KoncTtanta
ycToitunBocTH Kommekca FeY? cocrasnser 1,58-10%, Paccunraiite u mocTpoiite KpuByIo THT-
poBanus. Onpenenute Bennuuny ApFe Bomusu TD s yposaeit ommbok n=+ 0,1 %oun ==+
1,0 %. [ToxbepuTe MHAMKATOP B OOBSICHUTE MEXAHU3M €TI0 JCHCTBHSL.

Bapuant 24.

Tutpytor 20,00 cm pactBopa NiClz ¢ MomsprOit KorneHTpammeit 0,0200 Mons/am® mpu pH =
9,2 pactBOpoM Komriekcona Il ¢ MonsapHoit konnentpanueii 0,0200 moms/am3. Koncranta
yeroitanBoctn kommiuekca NiY? cocrasnser 4,17-10%8, Paccunraiite u mocTpoiite KpuByIo THT-
poBanusi. Onpenenure BeaunurHy ApNi BOim3u TD s yposae#t ommbok 1=+ 0,1 %oun ==+
1,0 %. [ToxbOepuTe MHAMKATOP B OOBSICHUTE MEXAHU3M €TI0 JCHCTBHSL.

Bapuanr 25.
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Tutpyror 20,00 cM® pactBopa BaCl, ¢ monsproii konnenTparueii 0,0200 mois/am® npu pH
=9 pacTBOpoM Komruiekcona |11 ¢ MosprO#t KoHneHTparmeii 0,0200 mons/am°. KoncTanTa
ycToitunBocTH Kommnekca BaY? cocrasnser 6,02-107. PaccuuTaiiTe 1 MoCTpoiTe KPUBYIO THT-
poBanus. Onpenenure Benuunny ApBa Bomusu TO nis yposueit ommbok ==+ 0,1 %oun ==
1,0 %. [NonGepure MHAUKATOP U OOBSICHUTE MEXAHU3M €T0 JCHCTBHSL.

Kpumepuu oyenusanua PI'P:

PacuetrHo-rpaduueckas paboTa OLIEHUBAIOTCS CIAEAYIOUIMM 00pa3oM — JIJIsl OYHOU U OY-
HO-3204HOU (hopM 00ydeHHUs1 MaKCUMaIbHbIN Oamt — 10 6aiioBs, 3a mpaBuiibHOE 0OPOpPMIICHHUE U
3a MpaBWJIbHOE PElIeHHE, aKKYPAaTHOE BBINIOJIHEHHE TpaduKoB. MUHUMAaIbHBIN 6ain — 6 OaioB
(MMErOTCSI HeTOYEThI B O(OPMIICHHH U PEIICHUH ).

Ouyenka «5» craBuTCs 3a paboTy, €ClIM UHTEpBaJl OayoB peituHra crynentTa 9 <R <10
U CTYJICHT BBITIOJIHUI paboTy MOJHOCTHIO Oe3 OMIMOOK U HETIOYETOB WIIM TP BBHITIOJIHEHUHU pado-
ThI OJIHOCTHIO 6€3 OIMOOK U HEeI0UYETOB, HO IIPU HAJIMYUH HE OoJiee OHON HE aKKypaTHOM 3a-
IHCH.

Ouyenka «4» craButcs 3a paboTy, BBIIIOJIHEHHYIO IOJHOCTHIO, HO NIPU HAJIUYUU B HEH He
6ostee oHOM HEerpyOoii OIIMOKY U OJTHOTO HeloueTa WK He 0oJiee IBYX-TpeX HET0YETOB, €CITU
WHTEpBal 06a/uoB peiitunra cryaenra /7,9 <R<9.

Ouenka «3» CTaBUTCS B TOM CJIydae, €CJIH CTYICHT MPABHILHO BBITIOJIHUIT HE MeHee 2/3
BCel pabOThI WK AOMYCTUI: HE OoJiee OJTHOM rpyOoit OIIMOKHY U IBYX HEJOYETOB, WK HE Ooee
OJTHOM TPYOOH M OIHOM HErpyOO# OmMOKH, I He O0iee ABYX-TpeX HErpyObIX OIMIMOOK, WIH
OJIHY HErpyOyIo OIKOKY ¥ TPU HEJI0UEeTa, IPU 3TOM HHTEPBaI 0AJIOB peHTHHTa CTyAeHTa 6 <
R<75.

Ouyenka «2» cTaBUTCSA, KOTJa YMCIIO OMIMOOK U HEJOYETOB MIPEBOCXOIUT HOPMY, IIPU KO-
TOPOU MOXET OBITh BHICTABIICHA OIIEHKA «3%, HJIU €CJIH MPABUIBHO BBIIIOJHEHO MeHee 2/3 Bcel
paboThl U O6am peiiTuHra cryienTa cocrapiser R<6.
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MuHHCTEPCTBO HAYKH U BBICIIEro oOpazoBanus Poccuiickoit dexepannu
HwmwxHekaMCKuii XUMHUKO-TEXHOJIOTHYECKUI HHCTUTYT ((usnain)
(deaepanbHOro TOCyIapCTBEHHOTO OI0PKETHOTO 00pa30BaTEIHHOTO YUPEKICHUS
BhICIIIET0 00pa3oBaHus
«Ka3zaHckuii HalMOHAIBHBIN UCCIEN0BATEIbCKUNA TEXHOJIOTHUECKUI YHUBEPCUTET)
Dakynbmem- mexHoI02UYECKUl
Kageopa - Xumuu
Hamnpasnenue 18.03.01 «Xumuueckasi TEXHOJIOTHI»
[Tpoduns/mporpamma:
«XUMHUYECKasi TEXHOJIOTUS OPTaHUYECKHUX BEIIECTBY
«XHUMHYECKask TEXHOJIOTHS BBICOKOMOJICKYJIISPHBIX COSAMHEHUI»
«XUMUYECKasi TEXHOJIOTUS TPUPOTHBIX YHEPTOHOCUTEIEH U YTIIEPOAHBIX MaTEPHATIOBY
Cemectp_3

Bonpocwul ona konnokeuymos
no oucyunaune b1.b.20 «Ananumuueckas xumusy

KoanokBuym Nel
MeTo/x KMCI0THO-OCHOBHOI'O TUTPOBAHUS

Beruncnenue pH pacTBOpoB KHCIIOT, OCHOBaHUH, Oy(QEpHBIX PaCTBOPOB U COJICH.
CniocoObI BeIpaKCHHST KOHIICHTPAIUH.

Bydepnbie pacTBOpbI U X CBOWCTBA.

['uaponus conel, TUIBI THAPOIIN3A.

OCHOBHBIE MOHATUSI TUTPUMETPUU. TOUYKA IKBUBAICHTHOCTH M KOHEYHAs TOYKA THUTPO-
BaHus. CKauOK TUTPOBAHUS.

arONE

6. TpeboBaHMs K peakIysiM, IPUMEHSIEMBIM B THTPUMETPHH.

7. MeToapl TUTPOBaHUS.

8. THuIbI TUTPUMETPUYECKUX PEAKLUH.

9. KpuBble KMCIIOTHO-OCHOBHOT'O TUTPOBAHHS.

10. WNHaukaTopbl KUCIOTHO-OCHOBHOTO TUTPOBAHHUS, IOJI00P UHIUKATOPA.

11. CranpapTuzanus pacTBOpa COJSTHON KUCIIOTHI (PeaKlUu, UHIUKATOP, PACUEThI).

12. Omnpenenenne NaOH u Na2COs 1ipy UX COBMECTHOM NMPUCYTCTBUU (peaKLUy, UHAUKATO-

pBI, pacueThl).

KoanokBuym Ne2
OKHCINTEJIBbHO-BOCCTAHOBUTEJIbHOEC THTPOBAHHE

1. OxucauTensHO-BOCCTAHOBHUTEIbHBIE PEaKINK (pPEeIoKC Mpoliecchl). THIIBI peoKC peakiluii.
[TprMeprl OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX PEAKIINM, UCIOIb3YEMBIX B aHAIUTUYECKOW XH-
MUH.

2. BnusHue pa3nuyHbIX (aKTOPOB Ha BETMYMHY PEJOKC MOTEHIMala, Ha CKOPOCTh M HaIpaB-
JICHHE OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHBIX peakiuil. YpaBHenue HepHcra. CBs3b MeXay KOH-
ctanToi paBHoBecus U 3/IC penokc peakuui.

3. CymHOCTh peoKCc METOAOB U X Kiaccupukanus. [ToHsTHE 00 OKCHIUMETPUH U PEAYKTO-
METPUH.

4. KpuBble TUTPOBAHUS B OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX MeToAaxX. Kpurepun Bo3MoxHO-
CTH HMCIIOJIb30BaHMsI PEAOKC METOJIOB.

5. Meronp! ycranoBnenus T.D. B peJJOKC METO1ax.

6. Ilepmanranatomerpusi. CTangapTH3alMs pacTBOpa IMepMaHraHara Kajuusi. YpaBHEHUS peak-
uuii. [IpeumyiectBa u Henocratku Metona. [Ilpumenenne merona.
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7. Wonomerpusa. Ctanmaptusanus pactBopa Tuocyib(dara HaTpus. YpaBHeHus peaxiuil. [pe-
MMYILECTBA U HEJOCTaTKU MeTona. IIpuMenenne meroza.

KosoxkBuym Ne3

Komniiekconomerpuueckoe TUTpOBaHue. MeTa/i10-MHANKATOPbI

1. AMUHOIONUKAPOOHOBBIE KHCIOTHI KaK TUTPAHTHI KOMIUIEKCOHOMETPUYEC-KOTO TUTPOBA-
HUSL.

2. MexaHu3M KOMILIEKCO00Opa30BaHus ¢ yuactueM Komruiekcona 1.

3. VcinoBusi ~ KOMILJIEKCOHOMETPUYECKOIO  TUTpoBaHUsA.  KpuBble ~ KOMIUIEKCOHO-
METPUUYECKOTO TUTPOBAHHUS.

4. Crioco6s! pukcupoBanus T.O B KOMIIJIEKCOHOMETPUYECKOM TUTPOBAHUM.

S. Onpenenenne Ca?* u Mg?* 1mpu X COBMECTHOM TIPHCYTCTBUM.

6. XKectkocTh BoAbl. Bkl 1 c1oco0b! olpeesieHusl.

KpnTeplm OLCHKH O0TBE€TA CTYACHTA HA BOIIPOCHI KOJIJIOKBHYMA

B Tperbem cemecTpe CTyIEeHTHI CAA0T 3 KOJUIOKBUYMA, KaXKIblii U3 KOTOPBIX OLIEHUBAET-

Cs CIEAYIOIIHUMH KPUTEPUAMMU:

Kpumepuu oyenxu

bannw

YpoBeHb yCBOEHUS MaTe-
puana, npeaycMOTPEHHO-
ro POrpaMMon

09<R<1

0,7<R<0,9

0,6<R<0,7

R<0,6

VYpOBEHBb 3HAKOMCTBA C
OCHOBHOM JINTEPaTypoOii,
IIPElyCMOTPEHHOM TPO-
rpaMMOH

0,9<R<1

0,7<R<0,9

0,6 <R<0,7

R<0,6

YPOBEHb 3HAKOMCTBA C
JIOTTOJTHUTEILHOW JTUTEpa-
Typou

0,9<R<1

0,7<R<0,9

0,6 <R<0,7

R<0,6

YpoBeHb pacKpbITHS
HpI/I‘II/IHHO-CJ'IGI[CTBeHHI)IX
cBA3EN

0,9<R<1

0,7<R<0,9

0,6 <R<0,7

R<0,6

OTBeThI Ha BONPOCHI:
MOJIHOTA, apTyMEHTHUPO-
BaHHOCTb, YOEKIEHHOCT,
YMEHHUE UCIIOIb30BaTh
OTBETHI HA BOIPOCHI TSI
6oJ1ee OJTHOTO PacKphI-
THS COIEPIKaHUs BOITPOCca

09<R<1

0,7<R<0,9

0,6 <R<0,7

R<0,6

O01as oneHKa

OMmJjiU4HO

xXopouio

yooeiemeo-
pumesnvno

Hey0061emeo-
pumensno

OO0mmii nHTEpBAJ pei-
THHI'a CTYACHTA

45<R<5

35<R<45

3<R<35

R<3
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