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Hepeuenb Komnemenuuﬁ u uudukamopos 00CHMUIICCHUA Komnemeuum? C YyKa3anuem smanoe dmpmupoeauuﬂ 6 npoyecce 0C60eHuA

Kommerenmus:

OUCHUUNTUHBL

OIIK-2 Crioco6eH MpUMEHSITh OCHOBHBIE 3aKOHBI M METOIbI MCCIICIOBAaHUI €CTECTBEHHBIX HAYK JUIS PEIICHUS 3a/1a4 MPodecCHOHAITBHON

JCATCIIBHOCTH.

I/IH[[HKEITOpBI JOCTHXKCHUA KOMIICTCHIIUH

2.1.

2.2.

HOJ'Iy‘lCHHOﬁ M3 pa3sHbIX HCTOYHHUKOB; IPUMCHATDH CHCTEMHBIHN IoAXOd AJIA pCIICHMA ITOCTaBJICHHBIX 3a1a4

2.3.

nmoaxoda ajid peIuCHUs IMOCTABJICHHBIX 3aaa4

3HaeT METOJIMKH MOUCKa, cOopa 1 00paboTKN MH(POPMALINK; aKTyaJIbHBIE POCCUIICKUE U 3apyOeKHbIe UCTOYHUKU HH(POpMaIH B cepe
poeCCUOHATTLHOMN IEATEIEHOCTH; METO/I CHCTEMHOTO aHATN3a,;
YMeeT npuMeHsITh METOAMKY MOUCKa, coopa 1 00paboTku HHGOPMAIMK; OCYIIECTBIATh KPUTUYECKUI aHAIU3 U CUHTE3 HHPOPMAIIHH,

Brnaneer HaBbikamu noucka, coopa 1 00pabOTKH, KPUTHIECKOTO aHAIN3a U CHHTE3a HH(OPMAINK; UCIIOIb30BaHUS CHCTEMHOTO

Tema 4, Tema
5, Tema 6

Hnouxamoput Omanwl hopmuposanusn é npoyecce 0c60eHUA OUCUUNTIUHDL
JoCmuNICceHus _ Haumenosanue
Komnemenyuu Jexkyuu Ilpakmuueckue Jlabopamopnuie Kypcoeoit npoexm OUEHOUH020
3anamu 3aHAmMuUA (paboma) cpeocmea
OIlK-2.1 Tema 1, Tema | He npegycMoTpeHsl Tema 1, Tema 2, Tema | He npegycmorpensl JlaGopaTopHas padora.
2, Tema 3, 3, Tema 5, Tema 6 Tect. PI'P. KomnokBuym.
Tema 4, Tema KonTponbHas pabora.
5, Tema 6 OK3aMeH.
OIIK-2.2 Tema 1, Tema | He npenycmoTpenst Tema 1, Tema 2, Tema | He npenycMoTpeHsl JlaGopartopHas paboTa.
2, Tema 3, 3, Tema 5, Tema 6 Tect. PI'P. KomnokBuym.
Tema 4, Tema KonTponbHas pabora.
5, Tema 6 OK3aMeH.
OIIK-2.3 Tema 1, Tema | He npegycMoTpensl Tema 1, Tema 2, Tema | He npexycmoTpeHst JlaGopaTtopHas padora.
2, Tema 3, 3, Tema 5, Tema 6 Tect. PI'P. KonnokBuym.

KonTponbnas pabora.
DK3aMeH.




Ilepeuenv oyenounvix cpeocme no oucuunaune (Mooyjr)

Ouyenounvle cpedcmea Kon-60 Min, 6annoe Max, 6arno6
Jlabopamopuasa paboma. 4 4*3=12 4*5=20
Tecm. 1 3 5
Konmponvnasa paboma. 2 2*3=6 2*5=10
Pacuemno-epaguueckan paboma. 1 3 5
Coaua Konnokeuymoes 2 2*6=12 2*10=20
3auem 24 40
Hmozo 60 100




IlIkana oueHueanusn

Mudposoe
BbIpaKeHHne

Beipakenue B
o0asax:

CioBecHoe
BbIpaKeHH e

Kputepun oneHKH HHIMKATOPOB JOCTHKEHHUS TPU (popMe KOHTPOJISA:

3K3aMeH / 3a4eT ¢ OLeHKOM

3a4dyerT

5

87 -100

OTtanaHO
(3auTeHo)

OneHKa «OTIMYHO» BBICTABISIETCS CTYIEHTY, €CJIH TEOPETHYECKOe
coJiep)KaHue Kypca OCBOEHO IOJHOCTHIO, 0€3 MpoOenoB; MCUEepIbIBAOIIE,
MOCJIeIOBAaTENIbHO, YETKO M JIOTMHYECKH CTPOWHO H3JaracT MaTepHual;
CBOOOJHO CIIpaBIsieTCsl C 3ajadyaMH, BOMPOCAMH M APYTHMMH BHIAMH
IIPUMEHEHUS 3HAHUI; WCIOJB3YyeT B OTBETE IOIOJHUTENIBHBIA MaTepHhai
BCE TPEIyCMOTPEHHBIC MPOrPaMMOM 3allaHHs BBHIMOJHEHBI, Ka4eCTBO HX
BBIMIOJIHEHHS OIICHEHO YHCJIOM OaioB, OMM3KUM K MaKCUMaJbHOMY;
aHAJM3UPYET MOJIYUYECHHBIC DPE3YJIbTaThl, HPOSBISIET CAMOCTOATEIBLHOCTD
IIPY BBINIOJTHEHUH 3aJaHUN

74 - 86

Xopo1o
(3auTeHo)

OneHka «XOpOIIO» BBICTABISAETCS CTYJIEHTY, €CIH TEOpETHUECKOe
coJiep)kaHUEe Kypca OCBOCHO TIOJHOCTHIO, HEOOXOAMMBIC MPaKTUYECKUE
KOMIIETEHIIMM B OCHOBHOM C(OPMHPOBAHBI, BCE MPELyCMOTPEHHBIE
mporpaMMoii oOydeHHst ydeOHbIE 3aJaHUsl BBIOJHEHBI, KauecTBO HX
BBITMIOJIHEHUST JIOCTaTOYHO BbICOKOe. CTYyZEHT TBEpAO 3HAET MaTrepual,
IrPaMOTHO M IO CYLIECTBY H3JlaraeT €ro, He MAOIYCKas CYILIECTBEHHBIX
HETOYHOCTEH B OTBETE HA BOIPOC.

60 - 73

Y nosiersopu
TEJBHO
(3auTeHO)

OneHka  «yIOBJIETBOPUTENBHO»  BBICTABISETCS  CTYAEHTY,  €ClU
TEOPETUYECKOe COJepKaHHe Kypca OCBOCHO YAaCTHYHO, HO NPOOENbl He
HOCAT CYILECTBEHHOI'O XapakTepa, OOJBLIIMHCTBO HPEAyCMOTPEHHBIX
MIPOTpaMMOM 3a7jaHNi BBIIOJIHEHO, HO B HUX UMEIOTCS OLIMOKH, IPH OTBETE
Ha TIOCTaBJIECHHBIM BOMPOC CTYIEHT JIOMYCKaeT HETOYHOCTH, HEIOCTaTOUYHO
NpaBWiIbHbIE (OPMYJIUPOBKH, HAOIIONAIOTCS HApYIIEHUS] JIOTMYECKON
M10CJIe/I0BATEIFHOCTH B U3JI0KEHUH IPOrPaMMHOI0 MaTepuala.

Ouenka «3a4TEHO» BBICTABIISIETCA
CTYJIEHTY, €CIIM OTBEThl Ha BOIPOCHI IO
TeMaM JAUCLUIUIMHBI TOCIEA0BATEIbHBI,
JOTUYECKH  M3JI0KEHbI,  JOIYCKAaIOTCS
HE3HAUUTEIbHbIE HEJO4YeTHl B OTBETE
CTy[JEeHTa, TakHe KaKk OTCYTCTBHE
CaMOCTOSTETIBHOTO ~ BBIBOZIA,  PEUCBBIC
OLIMOKH U TIp

Huoxe 60

Heynosnersop
HUTEJIBHO
(HE 3a4TEeHO)

OrneHKa «HEYIOBJIETBOPUTEIIBHO» BBICTABIACTCA CTYIEHTY, €CIM OH He
3HA€T 3HAYUTEIBHOM YaCTH NPOrpaMMHOIO MaTepuana, JOIyCKAeT
CYIIECTBCHHbIE OIIMOKH, HEYBEPEHHO, C OOJBIIUMH 3aTPYJHEHUSMU
BBIIIOJIHSICT ~ TpaKkTHYeCKHe paboThl, HEOOXOAMMBIE  INPAKTHUYECKHE
KOMIIETEHIINK He CQOPMUPOBAHBI, OOJBIIMHCTBO MPEAYCMOTPEHHBIX
porpaMMoil 00y4eHHus! y4eOHBIX 3aJaHU HE BBINOJHEHO, Ka4eCTBO HX
BBINOJIHEHHS OLIEHEHO YMCIIOM OaJJIOB, ONM3KHM K MUHUMAJILHOMY

OreHka «HE 3a4TEHO» BBICTABIISIETCS
CTYIEHTY, €CIM CTYICHT HE 3HaeT
OCHOBHBIX ITOHATHHM TEMBI IUCIUIUINHEL
HE OTBEeYaeT Ha JOIOJHHTEILHBIE U
HABOJISIIME BOIIPOCHI ITPETIOaBaTeIsl.




Kpatkas xapakTepucTHKa OLIEHOYHBIX CPEACTB
o quctiuinie b1.0.22 Aganutnyeckas XuMUs U PU3HKO-XUMHUUYECKUE

MCTOJbI aHAJIM3a

Nori/

Haumenosaunue
OIIEHOYHOTO
cpeacTna

Kpatkas xapakrepuctuka
OLICHOYHOT'O CPEJICTBA

[IpencraBinenue
OLICHOYHOTI'O
cpeacTna B
dbonzae

KonTposbHas
pabota

CpencTBo NMPOBEPKU YMEHUN MPUMEHSITh
MOJYyYECHHbIC 3HAHUS 1O  3apaHee
ONPEAECICHHON METOJUKE JJIsl PELICHUS
3a7a4 WA 33JaHuid IO MOJIYJII0 WU
JIUCITUIIJIMHE B IICJIOM.

Kommiekt
3aJIaHuiI
BBITTIOJTHCHUS
KOHTPOJIBHBIX
paboT

JJIsL

PacuetHo-
rpaduueckas
pabota

CpencTBo NpoOBEPKHA YMEHUIN TPUMEHSATH
IIOJIy4CHHBIE  3HAaHMA 10  3apaHee
ONPENECIICHHON METONMKE I pacuera
KPHUBOW TUTPOBAHUS.

Kommnekt
3aJaHui
BBITTOJTHCHUS
pacyeTHo-
rpaguueckoit
paboThI

TUTST

JlabopaTopHas
pabora

Oto BuUA y4yeOHOW pabOThI, IEJIBIO
KOTOpOH SABJISCTCS U3y4eHUE
(uccienoBanue, HM3MEpPEHHUE)
XapaKTEPUCTUK 71a60paTOPHOTO
0o0BeKTa.

Ienb 71a060paTOPHBIX 3aHATUM:
OCBOEHUE M3y4yaeMou y4ueOHOM
JTUCITUTIIMHBI, TIPHOOPETCHUE HABBIKOB
MPAKTUYECKOTO TIPUMCEHEHUS 3HAHWU
y4eOHOW NUCHUIUIMHBI (IUCHMUIUIMH) C
WCITOJIb30BAaHUEM TEXHUYECKUX CPEICTB
U (1) o0opyaoBaHuUs

Tembl
J1ab0paTOPHBIX
pabor,
KOHTPOJIbHBIE
BOIIPOCHI 11O
TeMe
nabopaTopHOI
paboTHI,
BOIIPOCHI K
KOJUIOKBUYMY

Komnoksuym

Cpencrtso KOHTpPOJIS YCBOEHHS
yueOHOro MaTepuana TeMbl, pasjeia
WIH paszeiioB JTUCITUTUTAHBI,
OpPraHW30BaHHOE KaK yueOHOE 3aHSATHE B
BHJIE COOECeOBaHUS IPEINoIaBaTes ¢
00yJaroIMMUCH.

Bomnpocer
pasnenam
JVICHUATUIHBI

I10

U TOroBelit TECT

Cucrema CTaHJIAaPTU3UPOBAHHBIX
3aJaHuH, MO3BOJIAIONIAs
aBTOMAaTHU3UPOBATH Ipouenypy
U3MEpPEHUsI YPOBHSA 3HAHUM U YMEHUU

00y4Jaromerocs.

Kommiekt
3aJlaHuH
BBITIOJTHEHUS
UTOTOBOI'O
TecTa

U1




MuHKCTEPCTBO HAYKU U BhICIIEro oOpazoBanus Poccuiickoit denepannu
HwxHexkaMCKUil XUMHKO-TEXHOJIOTHYECKUM HHCTUTYT ((puuan)
dbenepaabHOTO rocy/1IapCTBEHHOTO OFIKETHOTO 00Pa30BaTEIbHOTO YUPEIKICHUS
BBICIIIET0 0Opa3oBaHuUs
«KazaHckuit HallMOHAJIBHBIN MCCIEI0BATEIbCKUN TEXHOIOTMYSCKUM
YHUBEPCUTET

Daxynvmem TEXHOIOTHUECKUM
Kageopa duorexnonoruu

Hanpasnenue: 19.03.02 «IIpoyKThl NUTAHUS U3 PACTUTEIBLHOTO CHIPHS
[Tpodumns: «TexHomnorus xneda, KOHAUTEPCKUX U MAKAPOHHBIX U3/1ETUII»
®opma oOyuenus:  Ounas

Keanudukanms: OakanaBp

Cemectp 3

Ilepedyennb 1a00paTOPHBIX padoT

no nucuniuinge b1.0.22 «Ananuru4deckast XuMusi 1 GpU3NKO-
XHMHYECKHE METOIbI AHATHU32

YyeOHbpIM TUTaHOM TI0 HampasiaeHuto noarotoBku 19.03.02 «IIpoayKThl HUTaHUS W3
PACTHTEIBHOTO CBIPhS» JJIsi OOYYAIOIIUXCS MPEIYCMOTPEHO TMPOBEICHHUE TabopaTOpHBIX
3aHATHN 110 JUCIUILIMHE «AHATUTHYCCKAS XUMHUS M (PU3UKO-XUMHUYECKUEC METO/IbI aHATIN3aY.

JlaboparopHble 3aHITHS IO TUCIHHUIUIMHE TPOBOIATCS B CIICIHAIBLHO 00OpPYIOBAHHBIX
nabopaTopusx ¢ TNPUMEHEHHEM HEOOXOJMMBIX CpPEeICTB  OOydeHUs: J1abopaTOpHOTO
o0opymoBaHus, 00pa3loB IS HCCICAOBAaHWN, METOAMYECKHX IMocoOuit. llenms mposemeHus
7a00paTOPHBIX PAdOT - MPAKTHYECKOE OCBOCHHE TEOPETHYECCKUX IOJOKECHUH JICKIIMOHHOIO
MaTepuaiga, a TakKe BBIpa0OTKa CTYACHTAMH ONPEICIICHHBIX yMEGHHA W  HaBBIKOB
CaMOCTOSITENILHOTO SKCTIEPUMEHTUPOBAHUSI.

JlabopaTopunasi padora Nel. YcraHoBka THTpPa COJSHOH KHCJIOTBI METOIOM
NUNEeTUPOBAHUS

1. Kakas peakuus sIBJIsI€TCS OCHOBHOM B METOJI€ HEUTpaIu3auuu?

2. Uro Takoe pabGouuii (CTaHOApTHBIM, TUTPOBaHHBIN) pacTBOp? Kaxkne
KOHIIEHTpalui pabounx pacTBOPOB OOBIYHO MCHOJB3YIOT B METO/I€ HEUTpanu3auu?

3. [aiite  ompeneneHue  MOHATUH:  MOJSpHas  KOHLEHTpauus,  MOJISpHAas
KOHLEHTpAaLUs DKBUBAJIEHTA, TUTP, TUTP IO ONPEEISIEMOMY BEILIECTBY.

4. Kakoe nmpaktuyeckoe 3Hau€HUE UMEIOT KpHBbIE TUTpOBaHUA? UTO Takoe ckayok

TUTPOBaHHUSA, KOIZAa OH HAayMHAeTCid M 3aKkaHuuBaercs? OT 4ero 3aBUCHT BEJIMYMHA CKadKa
TUTPOBAHUA?

JlabopaTopuasi paGora Ne2. Omnpenejenne maccoBoii koHuentpauuu NaOH u
Na2CO3 npu uX COBMECTHOM NMPHUCYTCTBUH

1. Ilepeuncnure cnocoObl ONMpeaeNeHus] TOYKH IKBUBAIEHTHOCTH. OTBEThTE, B KaKOii
obnactu pH nexuT ToYKa SKBUBAJIEHTHOCTH MPU TUTPOBAHUU PACTBOpA: a) CHUIILHOW KHCIIOTHI
CHJIBHBIM OCHOBaHHMEM; 0) ci1aboi KHMCIOTHl CHJIBHBIM OCHOBAaHHEM; B) CJIa0Or0 OCHOBaHMS
CUJIBHOM KHCIOTOM?

2. Kakue BemecTBa Ha3bIBAIOTCS KUCIOTHO-OCHOBHBIMHM HHAMKaTopamu? Kakue
COETMHEHUS UCMOIb3YIOTCS B KAU€CTBE KUCIOTHO-OCHOBHBIX HHJIUKATOPOB?

3. Yto Ha3bpIBacTCAd MHTEPBAJIOM IepexoJa OKpacku nHaukaropa? YTto Takoe nmokasaTelb
TUTpOoBaHus uHANKaTopa? ChopMynupyiTe npaBuio BHIOOpa HHIUKATOPA.

4. Kakue BemiecTBa M KaK MOXHO OIPENENUTh METOJ0M HEUTpaIu3aliu C MOMOIIbIO
MHAMKATOPOB METUJIOBBIN OpaH)XeBbIN U (eHoTaenH?

JlabopaTopnasi pabora Ne3. OnpenesieHue 00111€eii :KeCTKOCTH BOAbI



1. AMI/IHOHOJ'II/IKap6OHOBI>Ie KHCJIOTBI KaK THUTPAHTBlI KOMIINICKCOHOMCTPHUYCCKOT'O

TUTPOBAHUS.
2. MexaHu3M KOMITJIEKCO0Opa3oBaHus ¢ yuyactueM komruiekcona IlI.
3. Ycnosus KOMIIJIEKCOHOMETPUYECKOT O TUTPOBAHUS. Kpussie

KOMIUIEKCOHOMETPUUYECKOTO TUTPOBAHHUS.

4. Crioco6s! puxcupoBanus T.D. B KOMIIJIEKCOHOMETPUYECKOM TUTPOBAHUH.

5. Onpenenenne Ca?* u Mg?* mpu nX COBMECTHOM HPUCYTCTBHH.

6. XKectkocTb Bosibl. Buibl 11 criocoObl onpeeeHus.

JlaGoparopnass pab6ora Ned. IloreHumomerpuyeckoe ornpeaeieHue KOHCTAHTBI
AUCCOLUALMHU YKCYCHOM KHCJIOTHI

1. TeopeTnyeckre OCHOBBI MOTEHIIMOMETPUYECKOTO MeTo1a aHanu3a. Kinaccuduxanusi.
VYpaBuenue Hepucra. [IpuMenenue merosa.

2. Turibl 31€KTPOJIOB, HCIIOJIb3YEMbIX B TOTEHIIMOMETPHUECKUX METOAAaX aHaIH3a.
DNEeKTPOIbI IEPBOTO U BTOPOTO POJa.

3. HMKaTOpHBIE 3JIEKTPO/IBI B PA3TUYHBIX AHATUTUYECKUX PEAKIHSIX U SIEKTPOIbI
CpPaBHEHHSI.

4. VloHoceneKkTuBHbIE AMeKTPoibl. CTEKIISIHHBIN IeKTpo1. YpaBHeHue HepHcra nis
CTEKJISTHHOTO AJIEKTPO/Ia.

5. Ilpsimass MOTEeHIMOMETpUS W MOTEHIMOMETpUYECKoe TUTpoBaHue. [ paduueckoe
MpeJICTaBICHUE PEe3yNbTaToB aHanu3a. OnpeaeneHrue TOYKM 3KBUBAJICHTHOCTH MO pe3ylbTaTaM
MOTEHLIMOMETPUYECKOTO TUTPOBAHUS.

Matepuansl  n1a0opaTOpHbIX pabOT MPHUBEACHBI B  METOAMYECKOM  YKa3aHHH,
paszpaboTaHHOM Ha Kadeape OMOTEXHOJIOTHH:

KoxesnukoBa W.B., AxmeroBa T.M. «AHamutnueckas xumus. KomandecTBEeHHBIN
a"anus3»: Hmwxkuexkamck - HXTH, 2017. 42 c.

Kputepun oneHku 1ad0paTopHbIX padoT
[Tpy moaAroToBke K J1abOpaTOpHOM padOTe MO JUCHHUILUIMHE «AHAIMTHYCCKAs XUMHS U
(U3HKO-XMMHUYECKHAE METOJIbI aHAIHM3a» B 3 CEMECTPE CTYJCHT JOKCH BBIMIOJHHUTE CIICAYIONTUE
BUJIBI paboT:

MuHAMATBHBIN MaxkcuMasbHBIN
Buabi pator
oas oasa

CamocTosTenbpHass MpopaboTKa TEOPETHUIECKOTO 06 1
MaTtepuaa K JlabopaTopHoil pabote '
O3HakOMJIEHHE C  YCTaHOBKOH, MPUOOpOM, 06 1
METOJIMKOH BBINOJHEHUS 1a00paTOpHOM paboThI '
BrimoHeHHE HEOOXOAMMOTO IKCIIEPUMEHTA 0,6 1
O6paboTka pe3yIbTaTOB HCCJIeI0BaHMUS, 06 1
HOCTPOEHHE TpapUKOB '
AHanu3 pe3ylnbTaToOB MCCIEIOBAaHUS U BBIBOJ IO 06 1
pabore '

UTOTIO: 3 5)

Takum oOpa3om, Kaxknmas JraboparopHas paboTa OIeHMBaeTCsi MHUHUMYM B 3 Oana,
MakcUMyM B 5 OamnoB. Ilocie BbImonHeHUs Bcex pabOT pacCUMTHIBAETCS MTOTOBBIA Oat 1o
JTAHHOMY OLIEHOYHOMY CPEJICTBY, KaK CyMMa 0aJljIoB 10 BCEM JIJAOOPATOPHBIM paboTaM.



MuHKCTEPCTBO HAYKU U BhICIIEro oOpazoBanus Poccuiickoit denepannu
HuwxHexkaMCKUil XUMHKO-TEXHOJIOTHYECKUM HHCTUTYT ((puran)
dbenepaabHOTO roCy1IapCTBEHHOTO O0/KETHOTO0 00pa30BaTeIbHOTO
YUPEKACHUS
BBICIIIET0 00Opa3oBaHUs
«KazaHckuii HallMOHAJILHBINA MCCIIeA0BaTCIbCKUI TEXHOJOTHYECKHUI
YHUBEPCUTET

Dakynvmem_mexnoi02u4ecKuu
Kageopa_buomexnonozuu

Hanpasnenue: 19.03.02 «ITpoyKThl NUTAHUS U3 PACTUTEIBLHOTO CHIPHS
[Tpodumns: «TexHonorus xneda, KOHAUTEPCKUX U MAKAPOHHBIX U3/IETUII»
®opma oOyuenus:  Ounas

Keanudukanms: OakanaBp

Cemectp 3

KoMILIeKT 3a1aHM /151 BbINOJHEHNSI KOHTPOJIbHBIX

M pacyeTHO-rpadudYecKux padoort

no aucuuiuinie b1.0.22 «AHanuTH4YecKass XUMHSA U (PU3HKO-XUMHUYECKHe

METOAbI AaHAJIN3A»

KonTpoabsHnas padora Nel
«Cnoco0bl1 BbIpa:keHUs] KOHIEHTPaluii u pacueThbl an+H pH B roMOreHHbIX cHCcTEMAX»
Bapuant Nel

1 Yemy paBHBI MOJISIpHBIE MAacChl SKBHBAJIEHTOB KHCJIOT U OCHOBaHMI B ypaBHEHHSX
peaKuuii:
Al(OH)3 + 2HCI = AI(OH)CI, + H20
Mg(OH)2 + HNO3 = Mg(OH)NO3 + H20
2 KakoBa MoOJsipHas KOHIIEHTpalUsl U MOJISIpHAs KOHLIEHTpAllMs 3KBUBAJIEHTA pacTBOpa
enxoro Hatpa, ecu B 500,00 cM® pactBopeno 20,0000 r? Onpenenute pH 3Toro pactsopa.

3 Onpenenuth MOJISIpHYIO KOHIEHTpanuio skBuBasienTa KOH, ecnu Ha TuTpoBaHue
15,00 cm® ero uspacxonosamu 18,70 cm® pacteopa HCI ¢ T(HCI) = 0,002894 r/cm®.
4 K 20,00 cm® pacTBOpa YKCYCHOH KHCIOTHI C MOJNSPHOH KOHIIEHTpAIMel SKBHBAJEHTA
0,2000 momb/mm® mpu6asnaeno 10,00 cm® pactopa NaOH ¢ MonspHo#t KoHueHTpamueii
sxuBanenTa 0,2000 moms/av°. Ha ckonmbko euauI n3mennics pH pacteopa?

Bapuant Ne2

1 Beruucnuth Mossipable Macchl 3kBUBasieHTOB H2SO4 1 NH4OH B peakumsx:

H2SO4 + NH4OH = NH4HSO4 + H20

H2SO4 + 2NH4OH = (NH.4)2S04 + 2H0

2 B 2,00 mm® pactBopa comepxkmtca 58,5000 T NaCl. Ompenenuts MOmSpHYIO
KOHIIGHTPALMIO, MOJISIPHYIO KOHIEHTpAlMI0 SKBHUBAJEHTa W THUTP 3TOTO pacTBOpa.
Omnpenenure pH sToro pacreopa.

3 B wmepHoil kon6e Ha 500,00 cm® pactBopeHo HemsBecTHoe kosmdectBo NaOH. Ha
tutpoBanue 25,00 cM® 3TOTO pacTBOpa pacxomyercs 22,50 cm pacteopa HCl ¢ T = 0,003646
r/cm®. Berauciure maccy NaOH B 500,00 cv®.

4 K 25,00 cm® pacTBopa amMMHaka ¢ MOJISIpHOM KoHIeHTpanuend skBuBaieHta (0,1000
mons/am® pubasaeno 10,00 cm® pactsopa HCI ¢ MonspHO# KoHIEHTparueil SKBUBaIeHTa
0,1000 mons/mm®. Ha ckomnbko exuaut m3Menmncs pH pactopa?



Bapuant Ne3

OnpenenuTb MOJISIPHBIE MAaCChl SKBUBAJIEHTOB KUCIIOT U OCHOBAHUM B PEAKIUAX:
AI(OH)3z + 3HNO3 = AI(NO3)3 + 3H20
H2S04 + 2NH40OH = (NH4)2S04 + 2H20
Yemy paBHa MouisipHas koHueHTpaust u Tutp pactBopa NaCl, ecnu B 1,00 am®
coaepxutcs 5,8500 r atoii conu? Onpenenure pH atoro pactsopa.
Ha tutposanue 2,5680 T Texuuueckoii compl mspacxomosano 23,86 cm® HCl ¢ T =
0,007846 r/cM>. BEIYHCINTH MAaCCOBYIO JIOJIIO KapOOHATa HATPHS B HCXOJHOH HABECKE.
K 20,00 cm® pactBopa 6ensoiinoii kuciaorsl (CsHsCOOH) ¢ MomsapHOii KOHIIEHTparueit
skBuBanenta 0,2000 mons/mM° mpubasieno 20,00 cm® pactBopa NaOH ¢ MomsipHO#
KoHneHTpanueii sxpuBanenta 0,1000 mons/nm>. Ha ckombko eaumun msmenuics pH
pactBopa?

Bapuant Ned

OnpenenuTh MOJSIPHBIE MACChI SKBHBAJICHTOB KUCIIOT M OCHOBAHHI B PEAKITUIX:
Al(OH)3 + 2HNO3 = AI(OH)(NO3)2 + 2H20
Mg(OH), + H2SO4 = MgSO4 + 2H,0

B 250,00 cm® pactBopa comepxmrcs 1,4000 v KOH. Omnpenenute MOISpHYIO
KOHIICHTPAIIMI0, MOJISIPHYIO KOHIIEHTPAIIMI0 SKBUBAJEHTA W THUTP STOTO pPacTBOpa.
Omnpenenure pH sToro pactsopa.
Ha tutpoBanue pactBopa, noiaydeHHoro pactsopenueM 3,1580 r KOH, pacxoxyercs
24,45 cm® pactBopa HCl ¢ MonspHOll KOHIEHTpalmeil >kBuBaneHTa 1,9655 MOIb/I.
Boerancnute maccoByro gonro KOH B oOpasiie.
K 25,00 cM® pacTBOpa YKCYCHOM KHCIOTHI C MOJSPHOH KOHIEHTpalueil SKBHBAJEHTA
0,2000 mons/am® mpubdasneno 20,00 cm® pactBopa KOH ¢ MonsipHO# KOHIEHTparmeii
sxBuBasienTa 0,2000 Moutb/M°. Ha CKOJIBKO €IMHHUII H3MEHHICS pH pactBopa?

Bapuant Ne5

Ornpenenutb MOJSIPHBIE MAacChl IKBUBAJICHTOB KUCJIOT U OCHOBaHUM B PEAKIIUSX:
H3PO4 + 2KOH = K2HPO4 + 2H20

H3PO4 + 3KOH = K3PO4 + 3H20

Yemy paBHa MOJspHas KoHieHTpamus u TUTp pactBopa HCI, ecim B 1,00 am
conepxutcs 5,8500 r aroit kucnotsl? Onpenenure pH 3Toro pacrtsopa.

Kakyro HaBecky x.4. 0€3BOAHOrO KapOOHaTa HATpUs HYKHO B3SITh, YTOOBI Ha €ro
tutpoBanne 1o CO2 wm3pacxomosate 20,00 cm® pacrBopa HCl ¢ momspHoii
KOHLIeHTpauuen sxkBuBaienTa 0,1000 MOJTB/IM>?

K 20,00 cm® pacTBopa MypaBBHHOM KHCIOTHI C MOJSPHONW KOHIIGHTpaImeit
skBuBanenta 0,1000 mons/nm® mpubasneno 10,00 cm® pactopa NaOH ¢ monspHoit
KOHIIeHTpanuen skBuBaigeHTa 0,2000 Mouts/mm°. Ha CKOJNBKO eIMHHI] M3MEHUIICS pH
pactBopa?
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Bapuant Ne6

Onpenenuts MOJISIPHBIE MAacCChl SKBUBAJIEHTOB KUCIIOT U OCHOBAHUN B PEAKIUAX:
Al(OH)s + HCI = AI(OH)2CI + H2.0
H3PO4 + KOH = KH2PO4 + H20
CKONBKO TPaMMOB KapOOHATa HATpHs HA{O B3ATh I mpurotoienms 200,00 cm®
pacTBopa ¢ MOJSpPHOI KoHUeHTpamuei# >kBupanenta 0,1000 moms/mm3? Omnpenenure
pH storo pactBopa.
Kakyro naBecky Na2CO3 HY»HO B351Thb, UTOOBI Ha €r0 TUTpoBaHUE TpeboBanock 20 cM
H2S04 ¢ MonsipHO# KOHIIEHTpanuei skBuBanenTa 0,1 Moms/mMe.
K 20,00 cm® pacTBOpa THAPOKCHIA HATPHSA C MONSAPHOH KOHIEHTpAIMel KBUBANEHTA
0,2000 mons/mm® mpubasiero 20,00 cm® pacTBopa MypaBEMHOI KHUCIOTH C MOMSPHOIM
KOHIIeHTpauuen skBuBaigeHTa 0,1000 Mouts/mmM°. Ha CKOJNBKO eIMHUI] W3MEHHUIICS pH
pacTtBopa’?

3



Bapuant Ne/

OnpenenuTh MOJIIPHBIE MACCHI DKBUBAJIEHTOB KUCJIOT M OCHOBAHUI B PEAKIIUAX:
AI(OH)3z + 3HNO3 = AI(NO3)3 + 3H20
Mg(OH)2 + H2S04 = MgSO4 + 2H.0

CKOJIBKO IPaMMOB CEPHO KUCIOTHI cofepxutcs B 500,00 cm® pacTBopa ¢ MONSpHOI
KOHIleHTpauuer  skBuBasieHTa  0,1000 MOJIB/IM3? Onpenenure  MOJISIPHYIO
KOHLEHTPALMIO U TUTP Takoro pactBopa. Onpeanenute pH aToro pactesopa.
Berancints o(NH4Cl), ecmn maBecka 1,1225 r 3toit conu pactBopena B 200 cm® u Ha
tutpoBanne 20,00 cm® momyueHHOrO pacTBOpa M3pacxomoBano 22,45 cM® pacTBopa
NaOH ¢ momspHOi#i KoHneHTpanueii sxpuBanenTa 0,0908 Moms/mve,
K 25,00 cm® pacTBopa aMMHaka ¢ MOJSPHOW KOHIEHTparmeil skBuBaneHta 0,2000
mons/mm®  mpubasneno 20,00 cm® pactBopa HCl ¢ Mmonsproit koHeHTparumeit
skBuBanenta 0,2000 mons/am°. Ha ckonbko exuau n3mennics pH pacteopa?

Bapuant Ne8

OnpenenuTb MOJISIPHbIE MAaCChl SKBUBAJIEHTOB KUCIIOT U OCHOBAHUN B PEAKIUAX:
Ca(OH)2 + 2HCI = CaCl> + 2H20

H3PO4 + KOH = KH2PO4 + H20
B 1,00 mm® pacteopa comepxurcs 50,0000 T K2COs. OnpenenuTs MOJIAPHYIO
KOHIIEHTPAILIMIO, MOJISPHYIO KOHIIGHTPAIMIO DSKBUBAJEHTa W THUTP OSTOTO pacTBoOpa.
Omnpenenure pH sToro pacteopa.
Ha tutpoBanme pactBopa, mosydernHoro pactBopenuem 3,1580 r KOH, pacxonyercs
24,45 cm® pacteopa HCI ¢ mMomnspHO# KoHIeHTpanue# >kBuBanenTa 1,9655 Moms/mve.
Brraucnute maccoByro nomo KOH B o6pasiie.
K 25,00 cm® pactBopa amMmmaka ¢ MOJSpHOH KOHIIEHTpauuel sksuanenta 0,1000
monb/nM°  mpubasneHo 15,00 cm® pactBopa HCl ¢ MomspHoi KOHIEHTpamuei
sxuBanenTa 0,2000 momns/av>. Ha ckonbko emuaun n3mennics pH pacteopa?

Bapuant Ne9

OnpenenuTb MOJISIPHbIE MacChl SKBUBAJICHTOB BEILECTB, YUAaCTBYIOIIMX B PEaKIUIX:
Ca(OH)2 + HCI = CaOHCI + H20
K3PO4 + 2HCI = KH2PO4 + 2KClI
Uemy paBHa MoOJsIpHasi KOHLEHTpALKs, MOJIIpHasl KOHLIEHTPALMsl SKBUBAJIEHTA U TUTP
pactBopa CaCl,, ecnu B 1,00 am® conepixutcs 4,9300 r sToit comu? Onpenenute pH
3TOrO pacTBOpA.
Ha tuTpoBanme 20,00 cm® pactBopa ruapokcmaa HaTpusi pacxomyercs 25,00 cm®
pactBopa cossiroit kucnotsl ¢ T(HCI/KOH) = 0,004904 r/cM®. Berauciute MOJApHYIO
KOHIIEHTpaLuIo 3kBUBasieHTa pactBopa NaOH.
K 20,00 cM® pacTBOpa yKCYCHOH KHCIOTHI C MOJSPHOH KOHIEHTpAlUeH SKBHUBAJIEHTA
0,2000 mons/nm® mpubasieHo 25,00 cm® pactBopa KOH ¢ MonspHO# KOHIeHTpalueit
sxeuBanenTa 0,1000 moms/av>. Ha ckonmbko euauI m3mennics pH pacteopa?

BapuanT NelO

3

OnpenenuTb MOJISIPHbIE MAacChl SKBUBAJIEHTOB BEILIECTB, yYaCTBYIOIIUX B PEAKIIMAX:
K3PO4 + 2HCI = KH2PO4 + 2KCl
Ca(OH)2 + 2HNO3 = Ca(NO3)2 + 2H20
CKONbKO TPaMMOB Cyib(haTa HaTpus HalO B3ATh Ais mpurotoBieHus 500,00 cm®
pacTBopa ¢ MOJISIPHOW KOHILIEHTpalueld SKBUBAJICHTA 0,1000 mons/mm3? Kakosa
MOJIIpHasi KOHLIEHTpalys U TUTp 3Toro pactsopa? Onpenenute pH sToro pacresopa.
Ha tutpoBanue pactBopa, coxepxamiero 2,7560 r rexanueckoro KOH, n3pacxonosano
24,75 cm® H2S04 ¢ T(H2S04/NaOH) = 0,068530 r/cm®. Beraucints @ (KOH) B o6pastie.
K 20,00 cM® pacTBOpa YKCYCHOH KMCIOTHI C MOISPHON KOHIEHTpAlUell SKBHBAIECHTA
0,2000 moms/am® mpubasneno 25,00 cm® pactBopa KOH ¢ MomspHO# KOHIeHTparmeit
sxBuBasenta 0,2000 Mons/nv°. Ha ckombko emunu u3Mernncs pH pactopa?

Bapuant Nell

OHpeI[eJ'H/ITI) MOJIAPHBIE MACChl 9KBUBAJICHTOB KUCJIOT U OCHOBaHHWI B pCaKuAaXx:



Al(OH)3 + 2HNO3 = AI(OH)(NO3)2 + 2H>0

H3PO4 + NaOH = NaH>PO4 + H20

KakoBa MomsipHasi KOHIEHTpalus, MOJISpHas KOHIIGHTpalus 3KBUBAJCHTa U TUTP

pactBopa masenesoit kucnothl (H2C204-2H20), ecniu B 1000,00 cM® comepixurcs

10,0000 r »Toit kucnotel? Onpenenure pH 3Toro pacreopa.

Onpenenure MosIIpHYI0 KOHILEHTpauuio 3kBuBaieHTa KOH, ecnu Ha tutpoBanue 18,00

cM® ero m3pacxoopano 20,50 cm® pacteopa HCI ¢ Turpom 0,003646 r/cm®.

K 25,00 cm® pacTBOpa aMMHaka C MOJAPHOM KoHIeHTpauueii sksuBanenta 0,1000

monb/nM°  mpubaBineno 10,00 cm® pactBopa HCl ¢ MonspHOil KOHIEHTpamwmeit

sxuBanenta 0,2500 mons/av>. Ha ckonbko emuaui n3mennics pH pactsopa?
Bapuant Nel2

Onpenenutb MOJISIPHbIE MAaCChl SKBUBAJIEHTOB KUCIIOT U OCHOBAHUN B PEAKIUAIX:
H3PO4 + 3KOH = K3PO4 + 3H20
Ca(OH)2 + HCI = CaOHCI + H20
CKOJIbKO TPaMMOB THAPOKCHIA HATPUS HAJO B3ATh Ui mpurotosienus 1000,00 cm®
pacTBOpa C MOJAPHOH KoHIeHTpauueil skBuBaneHta 0,1000 mons/am>? Kakosa
MOJISIpHAsI KOHIIEHTpALMS U TUTP 3TOro pactBopa? Onpexnenure pH sToro pacreopa.
Kakyio HaBecky x.4. 0€3BOAHOrO KapOOHaTa HATpUs HYKHO B3SITh, YTOOBI Ha €ro
tutpoBanne 1o COz wm3pacxomosate 25,00 cm® pacrBopa HCl ¢ wmomspHroii
KOHIleHTpanuen sxBuBaigeHta 0,1000 MOJIB/IM3?
K 20,00 cm® pactBopa 6ensoiinoii kucnotsl (CeHsCOOH) ¢ MonspHO# KOHIeHTparueii
skBuBanenTa 0,2000 moms/mm® mpubasneno 15,00 cm® pactBopa NaOH ¢ momspHOL
KOHIleHTpanueil >kBuBatentT 0,2667 mons/am>. Ha ckonpko enunmn m3menmics pH
pactBopa?

Bapuant Nel3

OmnpenenuTs MOJISIPHBIE MacChl SKBHBAJICHTOB KUCIOT U OCHOBAHUH B PEAKIIMSIX:
KOH + H2SO04 = K2SO04 + 2H20

Al(OH)s + HCI = AI(OH)2CI + H.0
CKOJBKO IpaMMOB XJIOpHJIa Kajlbllds HaAo B3sATh Jis mpurotosieHus  1000,00 cm®
pacTBOpa C MONApHON KOHIeHTparmeii skBuBanenTa 0,1000 mons/mv3? Kaxosa
MOJISIpHAsi KOHIIEHTpAIHs U TUTP 3Toro pactBopa? Onpenenute pH aToro pactopa.
Ha tutpoBanue pactBopa, coaepsxkamiero 3,1580 r rexunueckoro KOH, n3pacxonoBano
24,75 em® HCI ¢ Thcimaon = 0,078620 r/cm®. Berancints @ (KOH) B o6pasie.
K 20,00 cM® pacTBOpa yKCYCHOH KHCIOTBI C MOJSPHOH KOHIEHTpAIMeil SKBHUBAICHTA
0,2000 mons/nm® mpubasieHo 25,00 cm® pactBopa KOH ¢ MonspHO# KOHIeHTpalueit
sxuBanenTa 0,1600 moms/av°. Ha ckonmbko euauI n3mennics pH pacteopa?

Bapuant Nel4

OnpenenuTb MOJISIPHbIE MAaCChl SKBUBAJICHTOB KUCIIOT U OCHOBAHUN B PEaKIUAX:

H3PO4 + 2KOH = K:HPO4 + 2H20

H3PO4 + NaOH = NaH2PO4 + H20

Uemy paBHa MONApHAas KOHIEHTpaumus u THTp pactBopa KCl, ecmu B 1,00 mm®
coaepxutcs 3,1500 r atoit conu? Onpenenure pH 3Toro pacrsopa.

Kakyro HaBecky x.4. 0e3BOAHOro KapOoOHaTa HATpUS HYKHO B3sTh, YTOOBI Ha €ro
tutpoBanne g0 CO m3pacxomoBate 20,00 cm® pactBopa HpSOs ¢ MomspHOi
KOHLIeHTpanuen sxkBuBaienTa 0,1000 MOJTB/IM>?

K 20,00 cm® pacTBOpa MypaBbMHOM KMCIOTHI ¢ MOJISIPHOI KOHIIEHTpAIMel SKBHBAECHTA
0,1000 mons/mm® mpubasnero 15,00 cm® pactopa NaOH ¢ MonspHO# KOHIEHTpaImei
skpuBasienta 0,2000 Mons/am>. Ha ckosbko eunun usmenuncs pH pactsopa?

Bapuanrt Nel$S

OHpCI[CJ'II/ITB MOJIAPHBIC MAaCChbl 95KBUBAJICHTOB KUCJIOT, OCHOBAHUU U COJIEU B peakugX:
Ca(OH)2 + 2HNO3 = Ca(NO3)2 + 2H20



K2CO3 + HCI = KHCO3+ KCI
CKOJILKO TPaMMOB CyJb(aTa HATpUs HAA0 B3ATH Ains npurotosmenus  1000,00 cm®
pacTBOpa C MOJAPHOH KoHIEHTpanueil »skBuBameHta 0,0500 mons/am>? Kakosa
MOJISIpHAsI KOHIIEHTpALMs U TUTP 3Toro pactBopa? Onpenenure pH storo pactsopa.
Onpenenure MOJISIpHYIO KOoHIIeHTpanuto skBuBajieHTa NaOH, ecnu Ha TutpoBanue 15,00
cM® ero m3pacxoosano 18,50 cm® pacteopa HCI ¢ Tutpom 0,004652 r/cm’.
K 30,00 cM® pacTBopa MypaBBHHOH KHCIOTHI C MOJSIDHOH KOHIIGHTpaIMeit
skpuBasenta 0,1000 momnb/nm® mpubasneno 10,00 cm® pactBopa NaOH ¢ monspuoii
KoHIleHTpauuei sxBuBasienTa 0,2000 Moutb/nM°. Ha CKOJIBKO €IMHHMI] W3MEHHICS pH
pacTtBopa’?

Bapuant Nel6

Onpenenutb MOJISIPHbIE MAaCChl SKBUBAJIEHTOB KUCIIOT U OCHOBAHUN B PEAKIUAIX:

H3PO4 + KOH = KH2PO4 + H20

H3PO4 + 3KOH = K3PO4 + 3H20

Uemy paBHa MOJsipHasi KOHLIEHTpAlMs U TUTP PacTBOpa YKCYCHOW KHUCJIOTHI, €CIIU B
1,00 nv® comepxutes 5,8500 r atoit KucaoTel? Onpenenute pH 3Toro pactaopa.
Kakyto HaBecky x.4. 0€3BOAHOrO KapOOHaTa HATpUsS HYKHO B3SITh, YTOOBI Ha €ro
tutpoBanne 10 COz m3pacxonosats 20,00 cm® pactBopa HCI ¢ turpom 0, 004582
r/em®?

K 20,00 cm® pacTBOpa MypaBBMHOH KHCIOTHI C MOJSPHON KOHIEHTpaIueii
sxBuBanenta 0,3000 mons/mm® mpubasneno 10,00 cm® pactopa NaOH ¢ MonspHoit
KOHIleHTpauue sxBuBasientTa 0,2000 Mouib/Me. Ha CKOJBKO €IMHMII M3MEHHUIICS pH
pactBopa?

Bapuant Nel7

Onpenenutb MOJISIPHbIE MAaCChl SKBUBAJIEHTOB KUCJIOT U OCHOBAHUN B PEAKIUAX:
2KOH + H2S0O4 = K2S04 + 2H20

Al(OH)s + 2HCI = AI(OH)CI; + 2H,0
CKONBKO TPaMMOB YKCYCHOH KHCIOTBI coaepxkutcs B 1000,00 cm® pactopa c
MONSIPHOH  KoHIeHTparmeii oxBuBanmenTa 0,1000 mons/nm>?  KakoBa MomsipHas
KOHIIEHTpaLus U TUTP 3TOro pactsopa? Onpenenure pH storo pactsopa.
Ha tutpoBanue pactBopa, coaepxkamiero 2,5460 r rexuuueckoro KOH, n3pacxonoBano
24,75 em® HSO04 ¢ T = 0,078620 r/cm®. Berunciuts @ (KOH) B o6pasiie.
K 20,00 cm® pacTBOpa MypaBbHHOI KHCIOTHI C MOJISIPHON KOHIIEHTpAIeil SKBUBAICHTA
0,3000 mons/nm® mpubasieHo 25,00 cm® pactBopa KOH ¢ MonspHO# KOHIEHTpalueit
sxuBanenTa 0,1600 moms/av°. Ha ckonmbko euauI n3mennics pH pacteopa?

Bapuanrt Nel8

OnpenenuTb MOJISIPHbIE MacChl SKBUBAJICHTOB BEILIECTB, YUYaCTBYIOIIMUX B PEAKIHAX:
Mg(OH)2 + HCI = MgOHCI + H20

K3PO4 + HCI = K2HPO4 + KCl

Uemy paBHa MoOJIsIpHasi KOHLEHTpALKs, MOJISIpHasl KOHLIEHTpALMs SKBUBAJIEHTa U TUTP
pactBopa MgCly, ecnu B 1,00 1m® conepsurcs 4,9300 r stoit comu? Onpenenure pH
9TOTO PacTBOpA.

Ha TtutpoBanme 20,00 cm® pactBopa ruapokcuma HaTpus pacxompyercs 25,00 cu®
pactBopa consHoi kucnotsl ¢ T(HCI/KOH) = 0,004904 r/cm®. Berduciante MONSPHYIO
KOHIIEHTpaLuIo 3kBUBasIeHTa pacTBopa NaOH.

K 20,00 cM® pacTBOpa yKCYCHOH KHCIOTHI C MOJSPHOH KOHIIGHTpAIMeH SKBHUBAJIEHTA
0,2000 mons/mm® mpubasieno 20,00 cm® pactBopa KOH ¢ MonspHO# KOHIEHTpalueit
skBuBanenTa 0,1000 moms/av>. Ha ckombko exuHAI m3mernics pH pacteopa?

Bapuant Nel9

OHpeI[eJ]I/ITL MOJIAPHBIC MAaCChbl 5KBUBAJICHTOB KUCJIOT U OCHOBaHUI B pCaKIugaXx:
Al(OH)3z + 3HNO3 = AI(NO3)3 + 3H20



Mg(OH)2 + H2SO4 = MgSO4 + 2H,0

2 CKONBKO TPAMMOB a30THOH KHCIOTHI coepxkurcs B 500,00 cM® pacTBopa ¢ MOJIAPHOI
KOHIIeHTpanueil  skBuBanenta  0,1000  mons/mm3?  Ompenenute  MOISAPHYIO
KOHIEHTPALUIO U TUTP Takoro pactBopa. Onpeaenute pH aToro pactsopa.

3 Beunciurs o(CH3COONa), ecnm HaBecka 31oii comu 3,5005 T pactBopena B 500 cv® u
Ha tuTpoBanue 20,00 cM® TIONyYEHHOTo pacTBOpa M3pacxomoBaHo 15,38 cm® pactBopa
HCI ¢ MonspHOii KoHIeHTpanuei skBuBanenta 0,1031 moms/mm3,

4 K 15,00 cM® pacTBOpa aMMHaKa ¢ MOJISPHOH KOHIGHTpauuel skeuBaizenta 0,2000
mons/mm®  mpubasneno 20,00 cm® pactBopa HCl ¢ Mmonsproit koHIeHTparueii
skBuBanenta 0,2000 mois/am°. Ha ckonbko exuau n3mennics pH pacteopa?

BapuanT Ne2(

1 OnpenenuTs MOJSIPHBIE MACChl SKBUBAJICHTOB KUCJIOT M OCHOBAHHI B PEAKITUSX:
Al(OH)3 + 2HNO3 = AI(OH)(NO3)2 + 2H>0
H2SO04 + 2NH40OH = (NH4)2S04 + 2H20

2 UYemy paBHa MossipHas KoHIeHTpaius u Tutp pactBopa KCl, eciu B 300 cm®
conepxutcs 7,4800 r aroit conu? Onpenenure pH sToro pactsopa.

3 Ha TtutpoBanue 0,19845 r TexHu4eckoi coapl m3pacxonoBaHo 13,45 cM® HCl ¢ T =
0,008546 r/cm>. BeraucIuTh MacCcOBYIO 0TI0 KapOOHATA HATPHS B MCXOJHOM HAaBECKe.

4 K 20,00 cm® pacTBopa Gensoitnoii kucinotsl (CsHsCOOH) ¢ MonspHOit KoHIEHTpanueit
sxuBanenTa 0,3000 mons/mm® mpubasneno 30,00 cm® pactopa NaOH ¢ MonspHoit
KOHIleHTpanue skBuBasienTa 0,2000 Mouts/nM°. Ha CKOJIBKO €IMHHMI] M3MEHMUIICS pH
pactBopa?

KonTpoubnas pabora Ne2
OKHCIUTE/IbHO-BOCCTAHOBUTEIbHOE TUTPOBAHUE
BapuanT Ne 1

1. CocTaBuUTh HMOHHO-IJIEKTPOHHBIE YpPAaBHEHUS CIEOYIOIIHUX PpEIOKC-peakuuid U
paccurTaTh MOJISIPHBIE MacChl 3KBUBAJICHTOB OKUCIUTENS U BOCCTAHOBUTEIIS:

1. Cr2(SO4)3 + Bra + NaOH — NaxCrOs + NaBr + ...
2. KaCroO7 + FeSOs + ... — Cr¥* + Fe¥" + ...
3. Zn + HNO3 — Zn(NO3)2 + NHsNOs3 + ...
2. Onpenenuts ®(H2C204-2H20) B 00pasiie, ecau ero HaBecka 3,3900 T pacTBO-peHa B
BoJe M 00BeM pacTBopa nosedeH a0 500,00 cm®. Ha turpoBamme 25,00 cm® pacTBOpa
pacxomyercst 23,52 cm® pactBopa KMnO4 ¢ MonspHOi KoHLeHTpauuen sksupanenta 0,1124

MOJIB/IMC.

Bapuanm Ne 2
1. CocTtaBuTh HMOHHO-3JEKTPOHHBIE YpPAaBHEHHUS CIEAYIOIIUX pPeIOKC-peakiuuil u
paccuuTaTh MOJISIPHBIC MAacChl SKBUBAJICHTOB OKUCIIUTENS M BOCCTAHOBHTEIIS:

1. Cu+HySO4... - CuSOs + SO21T + ...
2. Cry(SO4)3 + Bro + NaOH — NaxCrOs + NaBr + ...
3. KMnO4+ HCl — Cl2 + MnCl2 + ...

2. B MepHoit kos16e emkocThio 250,00 cM® npuroTopsen pactBop u3 Hapecku 1,2640 T
Na>C204. Onpenenute 00beM pacTBopa KMNOs ¢ MOJSpHON KOHIIGHTpAIMeH SKBHBAJICHTA
0,1500 momn/mm®, u3pacxonosanHoro Ha TuTpoBanue 25,00 cm® pactopa Na2C20s.

Bapuanm Ne 3
1. CocTaBuTh HOHHO-3JEKTPOHHBIE YpaBHEHHUS CIEAYIOIIMX pPEAOKC-peakuuid u
paccUYMTaTh MOJIIPHBIE MAacChl SKBUBAJICHTOB OKHUCIUTENSI © BOCCTAHOBHUTEIIS:



1. KMnO4 + H2S + HSO4 — MnSO4 + KoSO4 + ...
2. HNO3+C —->NO+CO2 + ...
3. MnOz + Oz + KOH — KoMnOg4 + ...
2. Yemy paBHa MaccoBas 10j1s MoHOB Fe?*, conepsxamuxcs B Haecke 0,5000 T pysbL,
€CIIM TI0CJIe PACTBOPEHHMS €e B CEPHOH KHCIOTe Ha THTPOBAHME HM3pacxomoBamd 24,85 cm®
pacTBopa nepManranara kamus ¢ T = 0,006322 r/cv®.

Bapuanm Ne 4
1. CocTaBuTh HWOHHO-3JIEKTPOHHBIC YpaBHEHUS CIEAYIOIIMX PEAOKC-peakKuuid u
paccuuTaTh MOJISIPHBIE MACcChl SKBUBAJICHTOB OKUCIIUTENSI U BOCCTAHOBUTEJIS:

1. FeSOg4 + Br, — Fez(S0s)3 + HBr
2. KoMnOs + K2S + H2O — S + MnO2]
3. NaxS203 + J» — NaxS406 + NaJ
2. Kakoii o6bem pactBopa KMnO4 ¢ MonsipHO#l KoHLIEeHTparuel sxBuBaneHTa 0,0977
MoIb/IM® ToTpebyercs Ha THTpoBanue 25,00 cM® pacTBopa, B 250,00 cM® KoTOpOro comep uTCs
1,6260 r NaxC204?
Bapuanm Ne 5
1. CocTtaBuTh HMOHHO-3JEKTPOHHBIE YpPAaBHEHUS CIEAYIOIIUX PpEIOKC-peakuuil u
paccuuTaTh MOJISIPHBIE MAcChl SKBUBAJICHTOB OKUCIIUTENSI U BOCCTAHOBUTEJIS:

1. KMnOj4 + FeSOs + H2S0s — Mn*" + Fe®* + ...
2. KVO3+KJ+...—>VOSO4+J2+...
3. KaCro07 + FeCl, + HCl — Cr** + Fe®*
2. Cxonbko cM pacTBopa nepmanranara kamus (T=0,001616 r/cm®) n3pacxonyercs Ha
tutpoanue 25,00 cm® pacTBopa maBenesoit kucnotsl, B 250,00 cM® KOTOPOro cOmepKUTCS
0,7564 r H2C204-2H20?

Bapuanm Ne 6
1. CocTaBUTb HOHHO-IEKTPOHHBIE YPABHEHUS CJIEIYIOIIUX pPEJOKC-PeakUuid U
paccunTaTh MOJISIPHBIE MacChl 3KBUBAJIEHTOB OKUCIMTENS U BOCCTAHOBUTEIS:
1. H20;+ SnS| + KOH — SnO3z% + SO4% + H20
2. Sn+HNOs ... —» H2Sn03| + NO21
3. KaCr,07 +FeS0s ... — Cr¥" + Fe3* + ...
2. B wmepnoit konbe emkocteio 200,00 cm® mpuroTtoBien pactBop u3 1,6540 r
H2C204-2H20. Cxonsko cM® pactBopa mepmanranata kamus (T(KMnOa/Fe)= =0,005616 r/cm®)
notpebyercs Ha TuTpoBanue 20,00 cM® MomyueHHOrO PacTBOpa IABEIEBOM KHCIOTHI?
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Bapuanm Ne 7
1. CocTaBuTb HMOHHO-DJIEKTPOHHBIE YPAaBHEHHs CIEAYIOLUIMX PENOKC PEAKLIUN U
paccurTaTh MOJISIPHBIE MacChl KBUBAJICHTOB OKHUCIMTENS U BOCCTAHOBUTEIIS:
1. KoCroO7 + KI+ ... —» Cr¥* +J;
2. Au+ HNOs3 +HCl — AuClz + NO1
3. KMnOs + NazS — Mn?* + SO4*
2. B mepHoii konbe emkocTsio 200,00 cM® IPUTOTOBIIEH PACTBOP IIABENEBON KHCITOTHL.
Ha turposanme 20,00 cm® sToro pacTBopa pacxomyercs 1825 cm® pactBopa KMnOs
(T=0,001616 r/cm®). Ckombko rpammoB H2C204-2H20 conepskanock B pacTBope?
Bapuanm Ne 8
1. CocTaBUTh HMOHHO-DJIEKTPOHHBIE YPAaBHEHMS CIEIYIOIIUX PENOKC peakiuud u

paCC‘{I/ITaTB MOJ‘ISIpHBIe MACChI DKBHUBAJICHTOB OKHUCIIUTCIIA U BOCCTAHOBUTCIIA.
1. C+HNO3=CO,+ NO, + H,O

2. NaCl + KMnOQOg4 + H2S04 = Cl, +MnSO4 + NazS0Oq4
3. As»S5 + HNO3 = H3AsO4 +H2S04 + NO

2. KakoBa MoMApHas KOHIIEHTpalHs dSKBHBaleHTa pactBopa FeSOa, ecmm 1825 cm®
pactBopa KMnOs ¢ wmonspHoii koHmeHTpamueii sksuanenta 0,1000 moms/mm® pearupyer
Haneno ¢ 15,00 cm® pacTBopa FESO4?



Bapuanm Ne 9
1. CocraBUTh HWOHHO-DJIEKTPOHHBIC YpPAaBHEHUS CIEAYIONUX PEIOKC—pPeaKkiuii u
paccuuTaTh MOJISIPHBIE MAcChl SKBUBAJICHTOB OKUCIIUTENSI U BOCCTAHOBUTEJIS:
1. Ce(S04)2 + VOSOs — Ce** + VO3
2. KoCrO7+KJ+ ... > Cr" +J;
3. KBrOs3; + KBr — Br»
2. Onpenenuts ®(H2C204-2H20) B 06pasiie, ecau ero HaBecka 3,3900 r pacTBo-peHa B
BoJe M 00beM pacTBopa noBeaeH a0 500,00 cm®. Ha turpoBamme 25,00 cm® pacTBOpa
pacxonyercs 23,52 cm® pactBopa KMnOs ¢ momsipHOl KoHIeHTpauuei sxsuBanenta 0,1124

MOJIB/IM°.

Bapuanm Ne 10
1. CocraBUTh HMOHHO-3JICKTPOHHBIC YPAaBHCHUsS CICAYIOIIUX PEIOKC—PEaKuid ¢
paccyuTaTh MOJIIPHBIC MACChl SKBUBAIICHTOB OKUCIUTEISI K BOCCTAHOBHUTEIIS:
1. Cu+ H2S04 = CuSO4 + SO, + H,0
2. As;Ss + HNO3 = H3AsOs +H,S04 + NO
3. H2S + KMnOg4 + HoSO4 = S + MnSO4 + K2SO4 + H20
2. CKOJBKO CM° pacTBOpa IIepMaHTaHaTa Kamus C MOJNSPHOH KOHIIGHTpaIMei
skBuBanedTa 1,0540 momb/nm° m3pacxomyerca Ha tuTpoBanme 0,1600 T (NH4)2C204-2H20,
pactBopeHHoro B 25,00 cM® Bompl? M3MeHHTCS M HEOOXOMMMBIH Ha THTPOBAHHE OOBEM
pacTBopa IepMaHraHaTa, €ClIM TO JK€ KOJUYECTBO OKcajaTa aMMOHHUS OyIeT pacTBOPEHO B
JIpyromM o0bEMe BOIbI?

Bapuanm Ne 11
1. CocraBUTh HMOHHO-3JEKTPOHHBIE YypaBHEHHUS CJICAYIONIMX pPEJOKC—peakuuid Hu
paccuuTaTh MOJISIPHBIE MacChl KBUBAJICHTOB OKUCIIMTENSI 1 BOCCTAHOBUTEIIS:
1. KMnO4+ HBr — MnBr2 + Brz + ...
2. CuS+ HNO3z — CuSO4+NO + ...
3. MnOz + HCI — Mn?* + Cl»t
2 B mepHoi#i konbe emkocThio 200,00 cM® IPHrOTOBIIEH PAcTBOP MIABETEBOI KHCIIOTHL
Ha tutpoBamme 20,00 cm® sToro pactBopa pacxomyercs 1825 cm® pactBopa KMnOs
(T=0,001616 r/cm®). Cxombko rpammoB H2C204-2H20 comepxanock B pacTBope?
Bapuanm Ne 12
1. CocTaBUTh HWOHHO-DIIEKTPOHHBIE YpPAaBHEHUS CIEAYIONUX pPEIOKC—pPeakiuii u
paccunTaTh MOJISIPHBIE MacChl KBUBAJICHTOB OKUCITHTENSI 1 BOCCTAHOBUTEIIS:
1. HNOs+ Sb — HSbO3| + NO?
2. KMnOj4 + HCl — MnO2| + Cl;

3. Ce(SOs)z + VOSOs — Cez(SO4)s + VO,

2. Cxonbko cM° pacTBopa nepmanranara kamus (T=0,001616 r/cm®) uspacxomyercst Ha
tutposanue 25,00 cM® pacTBOpa IaBeseBoit KucaoThl, B 250,00 cM® KOTOPOro ComepKUTCs
0,7564 r H2C204-2H,0?

Bapuanm Ne 13
1. CocTtaBUTh HMOHHO-’JIEKTPOHHBIE YpPaBHEHUS CIEIYIOIIUX PpEeAOKC—peakuuil u
paccunTaTh MOJSIPHBIE MacChl SKBUBAJICHTOB OKHUCIIUTENS U BOCCTAHOBUTEIIS:
1. As;S3| + HNO3 — HAsO3] + SO4% + NO2?1
2. KoCr07+KJ — Cr* +J;
3. HNOs + Sn — H2SnO3| + NO21
2. Kakoii o6bem pactBopa KMnO4 ¢ MomnsipHO# KoHIEHTparuen sxBuBanieHTa 0,0977
Mons/aMe moTpebyetcs Ha TuTposanue 25,00 cm® pactBopa, B 250,00 cM® KOTOpOTro comepsKuTCs
1,6260 r NaxC204?

Bapuanm Ne 13
1. CocTaBUTb HWOHHO-DJIEKTPOHHBIE YPABHEHUS CIEAYIOIUX PEIOKC—PEaKIMi U
paccuuTaTh MOJISIPHBIE MACChl SKBUBAJICHTOB OKUCIIUTENSI U BOCCTAHOBUTEJIS:
1. NHsVO3 + KJ — VO#* + ],
2. KMnOs + KNO; — Mn?* + NO3"



3. HNOs3+ Sn — H2SnO3] + NO21
2. U3 naBecku 0,0746 r x.4. Ouxpomara Kanus MPUTOTOBIEH PAacCTBOP M 0OBEM €ro
JIOBEJICH JI0 METKH B MEpHOM Kojoe emkocThio 500,00 cm®. Ha TUTPOBAHUE 25,00 cm® 3toro
pactBopa Tpebyercs 7,52 cm® pactBOopa THOCYIb(aTa HATpUs. BBIYMCIUTE MOJSAPHYIO
KoHIIeHTpanuto pactBopa NaS;03-5H20.

Bapuanm Ne 14
1. CocTtaBUTb HWOHHO-3JIEKTPOHHBIC YpPABHEHUS CIEAYIOUUX pPEIOKC—pPeakuuii u
paccuuTaTh MOJISIPHBIE MACcChl SKBUBAJICHTOB OKUCIIUTENSI U BOCCTAHOBUTEIIS:
1. Zn + HNO3 = Zn(NOs3)2 + NHs NO3 + H20
2. K2Cr207 + HaS + HaSO4 = Crp(S04)3 + S + K2SO4 + H20
3. KCIOz + FeClz + HCI = KCI + FeCls + H20
2. Hamecka obOpasma xene3noro kynopoca maccoit 7,1500 r pactBopeHa B Bojge. O0bEM
pacTBOpa JOBEJICH 10 METKU B MEPHOH Koi10e BMecTHMOocThio 250,00 cM®. Ha Turposanue 25,00
cM® 9TOro pacTBOpa M3pacxonoBaHo 24,48 cm® pacTBopa mepMaHraHata Kaius ¢ MOJAPHOI
KOHIIeHTpanuen skBuBanieHTa 00,0986 mous/nmM°. PaccumTaiite MaccoByto noio FeSO4-7H20 B
o0Opasiie B IpOLEHTaX.

Bapuanm Ne 15
1. CocTaBUTh HMOHHO-JICKTPOHHBIE YPaBHEHHUS CICAYIOIIUX PEIOKC—pEakuul u
paccuuTaTh MOJISIPHBIE MAcChl SKBUBAJICHTOB OKUCIIUTENSI U BOCCTAHOBUTEJIS:
1. NaCl + MnOz + H2SO4= MnSO4 + Cl2 + Na2S04 + H,0
2. CuS + HNO3 = Cu(NO3)2 + S + NO+ H20
3. As2Ss + HNO3 = H3AsO4 +H2S04 + NO
2. HaBecka xmopuaa sxene3a Maccoit 4,8900 r pacTBopeHa B BOjJi€, U pacTBOP JAOBEICH
70 METKM B MepHoii konbe BMecTuMocThio 250,00 cm3. 3atem k 25,00 cm® aTOrO pacTBopa B
KHCJION cpesie T00aBIeH MOIU Kavs. BeiaenuBIuiics pu peakuuu ioa ortutpoBan 32,10 cm®
pacTBOpa THOCYIb(haTa HATPHSA C MOJSAPHOH KOHIEHTpamueil skpuBanenta 0,0923 Moms/mve.
Paccuuraiite MmaccoByto gomto FeCls B o0pasiie B porieHTax.
Bapuanm Ne 16
1. CocraBUTh HMOHHO-3JIEKTPOHHBIE YypaBHEHHUS CJICAYIONIMX pPEJOKC—peakuuid Hu
paccyuTaTh MOJIIPHBIE MAaCChl SKBUBAJIEHTOB OKUCIUTENSI © BOCCTAHOBHUTEIIS:
1. Mn(NO3)2 + PbO2 + HNO3z = HMnO4 + Pb(NO3)2 + H20
2. FeSO4 + H2SO4 + HNO3 = Fez(S04)3 + NO+ H20
3. Na2Cr207 + NaSO3 + H2SO04 = Cr(SO4)3 + NaSO4 + H20
2. HaBecka »xene3noi npoBosioku maccoit 1,0130 r pacTBopeHa B COSTHOM KHCIIOTE 0€3
noctyna Bosnyxa. llomydeHHBI pacTBOp KONWYECTBEHHO TEpeBeleH B MEpPHYH KOJOy
BMecTHMOCTBIO 250,00 cM® U 00BEM ero moBeiéH 10 MeTKH. Paccumraiite MacCOBYIO JOJIIO
JKeneza B oOpa3slie TPOBOJOKHM B MPOINEHTaX, eciu Ha TuTpoBaHme 25,00 cm® momyueHHOTO
pacTBopa n3pacxonosano 17,81 cm® pacTBopa ImepMaHraHaTa Kaams ¢ MOJISIPHOH KOHIIGHTpAIHeh
skBuBanenta 0,1000 mMosb/am>?

Bapuanm Ne 17
1. CocTaBUTh HWOHHO-DJIEKTPOHHBIE YpPAaBHEHUS CIEAYIOUUX pPEIOKC—pPeakiuii u
paccunTaTh MOJISIPHBIE MacChl KBUBAJICHTOB OKUCITHTENSI M1 BOCCTAHOBUTEIIS:
1. Cu + HNO3 = Cu(NOs)2 + NO + H20
2. NaCl + MnO2 + H2SO4= MnSO4 + Cl2 + Na2SO4 + H,0
3. As2Ss + HNO3 = H3AsO4 +H2S0O4 + NO
2. O6BéM pacTBOpa, B KOTOpoM coaepxutcs 15,9900 r xkene3Horo Kymnopoca, J0BeJICH
0 METKM B MepHOW Kkonbe BmectumMocThio 500,00 cm®. Ha tutpoBanue 25,00 cm® sroro
pacTBopa m3pacxonoBaHo 27,80 cM® mepMaHraHata, ¢ MaccoBoi KomueHTpammeii KMnOg
0,003218 r/cm®. PaccuuTaiite MaccoByto nomo FeSO4-7H,0 B 06pasiie B mpolieHTax.



PacuerHo-rpagmueckasi padora Ne 1
Pacyer u mocTpoenne KpUBBIX TUTPOBaHUA. BbiOOp nHANMKaTOpa
Bapuanr 1.

Tutpytor 20,00 cm® pactBopa HCI ¢ MmonspHoit kormerTpamueii 0,2000 MOIb/IM° pacTBOPOM
NaOH Taxoii ke koHIeHTpanuu. PaccumTaiiTe M MOCTpOWTE KPUBYIO THTPOBAHUS C YUETOM
paszbaBieHus pactBopa. Onpeaenure BeaudnHy ckauka ApH BOmm3u TO 11 ypoBHs OIIMOOK M
==+0,1 % un==1,0%. [Tonbepure nnauxarop as puxcupoBanus KTT.

Bapuanr 2.

Tutpyror 20,00 cm® pactBopa NaOH ¢ momspHoii kouenTpammeii 0,2000 moms/mm®
pactBopom HCI ¢ momsproii xonnentparmeii 0,2000 monb/nm°. Paccumraiite M mocTpoiiTe
KpUBYIO TUTPOBAaHUS C ydyeToM pazbamieHus pactBopa. Ompenenure BenuuuHy ckadka ApH
BOmm3u TO mnst ypoBus ommbok m = + 0,1 % u n = £ 1,0 %. Ilogbepure nuHAMKATOp LIS
¢dbuxcupoBanust KTT.

Bapwuanr 3.

Tutpytor 20,00 cm® pacTBopa CH3COOH ¢ MomspHO#t KOHIIeHTpammeii s5kBuBanenta 0,2000
mons/nm° pactBopom NaOH ¢ momspHOi KoHIeHTpamuei skBuBanenta 0,2000 moms/ame.
PaccuuraiiTe 1 MOCTpOiTe KPUBYIO TUTPOBAHUS C y4eTOM paszbaBieHus pacTBopa. Ompenenure
BenmunHy ckauka ApH Bomm3u TO nns yposas ommbok ==+ 0,1 %o un =+ 1,0 %. [Tonbepure
uHaukarop ais puxkcupoBanus KTT.

Bapuanr 4.

Tutpyror 20,00 cm® pactBopa HCOOH c¢ monsproi konmnenTparmeii 0,2000 Moms/am>
pactBopom NaOH ¢ momspHO# KoHuenTpammeii 0,2000 mons/nm®. Paccumraiite m mocTpoiiTe
KPUBYIO TUTPOBAaHUS C ydyeToM pazbaBieHus pactBopa. Ompenenure BenuuyuHy ckadka ApH
BOMm3u TO mis ypoBHs ommbok m = £+ 0,1 % u n = £ 1,0 %. [lonbGepute mMHIUKATOP IS
¢dbuxcupoBanust KTT.

Bapmuanr 5.

Tutpyror 20,00 cm® pactBopa HCOOH c¢ monsproi# konmentpammeii 0,2000 Moms/am>
pactBopoM KOH ¢ monsapHoii kornentpamueir 0,2000 mons/mm°. Paccumraiite u mocTpoiite
KPUBYIO TUTPOBAaHHS C ydeToM pazbamieHusi pacTBopa. Ompenenute BeaMuuHy ckauka ApH
BOmM3u TO nmns ypoBHs ommbok m = + 0,1 % u n = £ 1,0 %. [logOepure uHaukarop asus
¢uxcupoBanus KTT.

Bapuanr 6.

Tutpyror 20,00 cm® pactBopa NHsOH ¢ MonspHoit konmenTpamueir 0,2000 momb/mm®
pactBopom HCI ¢ monspHoii konmentparmeii 0,2000 mons/nm. PaccumraiiTe M mocTpoiite
KPUBYIO TUTPOBaHHs C ydyeToM pazbaBiieHHs pacTBopa. Ompezaenure BelWuMHy ckauka ApH
BOmM3u TO mns ypoBHs ommbok m = + 0,1 % u n = £ 1,0 %. [logOepure uHnukarop aus
¢uxcupoBanus KTT.

Bapmuanr 7.

Tutpyror 25,00 cm® pactBopa NHsOH ¢ MonspHoit konuenTpauueir 0,1000 momb/mm®
pactBopom HCI ¢ monspHoii konmentparmeii 0,1000 mons/am®. Paccumraiite M mocTpoiite
KPUBYIO TUTPOBaHHs C ydyeToM pazbaBiieHHs pacTBopa. Ompezaenure BelWuMHy ckauka ApH
BOm3u TO mns ypoBHs ommbok m = + 0,1 % u n = £ 1,0 %. [logOepure uHaukarop aus
¢uxcupoBanus KTT.

Bapuanr 8.

Tutpytor 20,00 cM® pacTBopa aMHHOGEH30HHOM KHCIOTHI ¢ MOJSPHOH KOHIIEHTpaIMei
0,2000 moms/nm° pactBopoM KOH ¢ MonspHoit kornenTpanueii 0,2000 mMoms/ame. PaccunTaiiTe
U TIOCTPOITe KpUBYIO TUTPOBAaHUS C y4eToM pazbaBiieHus pactBopa. Ompenenute BEeIUUUHY
ckauka ApH BOomm3u TD mnst ypoBHs omm6ok =+ 0,1 % un =+ 1,0 %. [TonGepure mHIMIKATOD
st pukcupoBanus KTT.

Bapuanr 9.



Tutpytor 20,00 cM® pacTBOpa GeH30HHOIH KHCIOTHI ¢ MOJAPHOH KoHIeHTpamuei 0,1000
mons/am° pactBopom NaOH ¢ monspHoii koruentpauueit 0,1000 momb/nme. Paccunraiite u
MOCTPOWTE KPUBYIO TUTPOBAaHHSA C Y4eToM pa3z0aBieHHs pacTBopa. OmnpenenuTe BETUYHHY
ckauka ApH BOmm3u TD nnst yposus ommbok n =+ 0,1 % u n = +1,0 %. Ilogbepure unaukarop
11st hpukcupoBanust KTT.

Bapuanr 10.

Tutpyror 20,00 cm® pactBopa n-macisHoit kuciotsl (CH3CH2CH2COOH) ¢ momstipHOi
konuenTparueii  0,2000 mons/mm®  pactBopom NaOH ¢ MonspHOi#f  KOHIEHTparmeit
0,2000 mons/mv®. PaccumraiiTe M TOCTpOiiTE KPUBYIO THTPOBAHMS C YYETOM pa3baBlICHHUS
pactBopa. Onpenenure Benuuuny ckauka ApH BOmm3u TO mist ypoBHs ommbok =+ 0,1 % u
==+ 1,0 %. ITogGepure nuaukatop s puxcupoBanus KTT.

Bapuanr 11

Tutpyror 20,00 cm® pactBopa KMnOs ¢ Momsiproii konuentparmeii 0,1000 mons/mm® B
cpene H2SOs ([H'] = 1wmoms/nm®) pactBopom FeSOs ¢ MoNspHON KOHIEHTpaImeit
0,1000 mons/mm®. PaccumTaiiTe M MOCTpONTE KPHBYIO THTPOBAHHA C y4eTOM pasOaBiieHus
pactBopa. Omnpenenure Bennuuny AE BOmu3u TO s ypoBHs ommbok =+ 0,1 % un = +
1,0 %. Uro siBIIsieTCSI MHAMKATOPOM JAHHOM peakiyun’?

Bapuant 12.

Tutpyror 20,00 cM® pactBopa FeSO4 ¢ Monsaproii konnentpamueii 0,2000 Mons/am® B cpeje
H2S04 ([H*] = 1 monb/am®) pacTBopoM KMnOy ¢ MomsipHO# koHIeHTpamuei 0,2000 Mob/ame.
Paccuuraiite u noctpoiire kpuByro TuTpoBaHus. Omnpenenute BenuuuHy AE BOmm3um TO s
ypoBHs omu6ok N ==+ 0,1 % un ==+ 1,0 %. YUro sBisieTcs MHAUKATOPOM JTAaHHOW peaKuu?

Bapuanr 13.

Tutpytor 20,00 cM® pacTBopa IIaBeneBoil KHCIOTHI C MOJSPHOH KOHIEHTpAIME

skeuBanedra 0,2000 moms/nm® B cpene H2SOs ([H] = 1 momb/nm®) pactBopom KMnOs ¢
MOIISPHOH KoHIeHTpamumeii sxBuBanenta 0,2000 momb/nve. Paccunraiite n MOCTPOTE KPUBYIO
tutpoBanus. Onpenenure BenuuuHy AE BOim3u TO nns yposus ommbok =+ 0,1 % u n ==+
1,0 %. Yro siBisieTcs MHANKATOPOM JAHHOW peaKkiuu?

Bapmuanr 14.

Tutpyror 20,00 cM® pacTBOpa OKcamaTa HaTpHsl ¢ MONSpHON KoHienTpauueii 0,1000
mons/nm° B cpene H2SO04 ([H'] = 1 mons/mm®) pactBopom KMNO4 ¢ MonsipHO# KOHIIEHTparmeit
0,1000 monb/mm®. PaccumTaiiTe M mocTpoiiTe KpuBYyIO THUTpoBaHHs. Omnpenenute Bemuunny AE
BOmm3n TO s ypoBHs ommbok NM=+0,1% u n = £ 1,0 %. Uro sBiseTcss WHAMKATOPOM
peakuuu?

Bapuanr 15.

Tutpytor 20,00 cm® pacTBopa ifoma ¢ MonspHoil komueHTparumeir 0,1000 moms/mm®

PAcTBOPOM THOCY/Ib(ATa HATPHSA ¢ MONSAPHOH KoHmeHTparmeii 0,1000 moms/am®. PaccunTaiite n
noctpoiite KpuByro TuTpoBaHus. Onpenenure BennunHy AE BOmu3u TO ni1s ypoBHs ommOoK
=+0,1 % u n==1,0%. Yro sBiIseTCS MHIUKATOPOM JIaHHOH peakiuu B cpene HCI?

Bapuanr 16.

Tutpyror 20,00 cm® pacTBopa GuXpoMaTa Kaidus C MONSpHOH KoHIeHTparued 0,2000
mons/mvM® B cpene HCI pactBopom Kl ¢ momspHoit koHmenTpammed 0,2000 Moms/mm°.
Paccuuraiite u mocrpoiite kpuByto TuTpoBanusa. Omnpenenure BenuuuHy AE BOmm3u TO s
ypoBHs omn60k 1 ==+ 0,1 % un ==+ 1,0 %. Uro sBigercss MUHAUKATOPOM JTaHHOM peakiuu?

Bapuant 17.

Tutpyror 20,00 cm® pactBopa AgNOs ¢ Mmonsproi kouentpamueii 0,2000 Momb/mm®
pactBopom NaCl ¢ momsproii konmenTpamueii 0,2000 mons/nm®. Paccumraiite M mocTpoiite
kpuByto TutpoBanus (ITPagci= 1,78-1071%). Onpenennte Benmuuuny ApAgQ amst ypOBHS OMIHGOK 1|
=+0,1 % un== 1,0 %. [lonbepute UHIUKATOP U OOBSICHUTE MEXAHU3M €TI0 JIEHCTBUSI.

Bapmuanr 18.

Tutpytor 20,00 cm® pactBopa NaCl ¢ wmomspHoii korumenTpammeii 0,2000 Momb/IM°

pactBopom AgNO3 ¢ monspHoii koHIenTpamueii 0,2000 mons/nm®. Paccuuraiite n mocTpoiite



kpuByto TutpoBanus (ITPagci= 1,78-102°). Onpenemure Bemmunny ApCl B6mm3u TD. ITonbepuTe
HHAUKATOp U OG’[)SICHI/ITC MEXaHH3M €ro HeﬁCTBHﬂ.

Bapuant 19.

Tutpytor 20,00 cm® pactBop AgNOs; ¢ momspHoii konuentpanueir 0,2000 Moms/am®
pactBopom KNCS ¢ momsipHO#i koHmenTpamuen 0,2000 mons/nm®. Paccumraiite n moctpoiite
kpuByto TtutpoBanus (IIPagncs = 1,1:1072). Ompenenure Bemuuuny ApAg B6mmsu TD.
[TonGepure HHAUKATOP U OOBICHUTE MEXAHU3M €r0 JACUCTBHUS.

Bapuanr 20.

Tutpyror 20,00 cm® pactBopa MgCl, ¢ MmonsapHoit kornenTpanueii 0,0200 mons/mMe mpu pH
= 9,2 pactBopoM Kommekcona Il ¢ MonspHoii kornenTpanueii 0,0200 mons/nve. KoncranTa
ycroitunBoctu kommiuekca M@Y? cocrasiser 1,32-10°. Paccuuraiite u mocTpoiite KpuBYIO
tutpoBanus. Omnpenenute BenuuuHy ApMg B 6muzu TO st ypoBaeit ommbok n =+ 0,1 % u
n == 1,0 %. [ToxGepure HHANKATOP ¥ OOBSICHUTE MEXAHU3M €T0 JCHCTBUS.

Bapuanr 21.

Tutpyror 20,00 cm® pacteopa CaClz ¢ monsaproit konnenTpanueii 0,0200 mons/am® npu pH
= 12 pactBopoMm kommiekcona |1l ¢ momspHoii konuenTpammeii 0,0200 mons/mv®. KoncranTa
ycToitunBocTn Kommiuekca CaY? cocrapmser 1,75-10'°. Paccuwmraiite m moctpoiite KpuBYIO
tutpoBanusa. Onpenenure BenuuuHy ApCa BOmu3u TD mist ypoBHe#t ommubok n = £ 0,1 % u
n == 1,0 %. [Tonbepure nHIUKATOP U OOBICHUTE MEXAHU3M €T0 JICUCTBUSI.

Bapuant 22.

Tutpyror 20,00 cm® pacteopa ZnCl, ¢ momsproii kornenTpanueii 0,0200 moms/am° npu pH
= 9,2 pactBopoM KoMmiuiekcona |l ¢ mMomspHoii koHnenrtpanueii 0,0200 mons/nm°. KoncranTa
ycToitumBocTH Kommiuekca ZnY? cocrapmser 1,82-10°. Paccumraiite m moctpoiite KpuBYIO
tutpoBanusa. Onpenenure BenuuuHy ApZn Bomu3u TD mist ypoBHe#t omubok n = £ 0,1 % u
n == 1,0 %. [Togbepute unauKaTOP U OOBICHUTE MEXAHU3M €T0 JICUCTBHUA.

Bapuant 23.

Tutpyror 20,00 cm® pactBopa FeClz ¢ monsaproit kornenTparmeii 0,0200 momns/mmS pu pH =
3 pactBopoM kommuiekcona Il ¢ momspHoii koHuenrtpaumein 0,0200 mons/mv®. Koncranra
ycToitumBocTH Kommnekca FeY? cocrasnser 1,58-10%*. Paccumraiite u mocTpoiiTe KpHBYIO
tuTpoBanus. Onpenenure Benuuuny ApFe Bomm3u T3 nis ypoHeit omubok =+ 0,1 %oun ==+
1,0 %. [NonbGepuTe MHAMKATOP B OOBSICHUTE MEXAHU3M €TI0 JCHCTBHSL.

Bapuant 24.

Tutpyror 20,00 cm® pactBopa NiClz ¢ Mmonsaproit kKornerTparmeii 0,0200 momns/mm mpu pH =
9,2 pactBopoM komruiekcoHa |l ¢ momnspHo#t xonuentpauumeii 0,0200 mous/mm°. KorcTanta
yeroitumBoctn kommnekca NiY? cocrasnser 4,17-10'8. Paccumraiite u mocTpoiite KpuByio
tutpoBanus. Onpenenure BennunHy ApNi BOnu3u TD st ypoBHeit omubok =+ 0,1 % umn ==+
1,0 %. [TonbGepure MHAMKATOP B OOBSICHUTE MEXAHU3M €TI0 JCHCTBHSL.

Bapuanr 25.

Tutpyror 20,00 cm® pacteopa BaCl, ¢ momsproii kormenTpanueii 0,0200 moms/am° mpu pH
= 9 pactBopoM kommiekcona Il ¢ monsproit konuenTpanuei 0,0200 monw/mm3. Korcranta
ycToitumBocTH Komruiekca BaY? cocrapmser 6,02-107. PaccumrtaiiTe M THOCTpOHTE KPUBYIO
tuTpoBanus. Omnpenenurte BenuuuHy ApBa BOmu3u TO st yposueit ommbok n = £ 0,1 % u
n == 1,0 %. [lonGepure nHANKATOP U OOBSICHUTE MEXAHU3M €r0 JEHCTBUS.



Kpurepun onieHKH KOHTPOJIbHBIX U pacyeTHO-Tpadpuyeckux pador

[Ipu omenke pacuyeTHO-TpadUUecKUX pPabOT  1enecoodOpa3HO  PYKOBOACTBOBATHCA
CIICAYIONIMMHU KPUTEPHSIMU OIICHKH 3HAHUHM MO AHAINTHYECKON XUMHUH U (PU3NKO-XUMHUIECKUM
METO/IaM aHaJN3a, YYUThIBas JOMYIICHHbIC CTYJACHTAMH OIIMOKU M HET0YETHI.

TI'pyovimu sBISIOTCS OIIMOKH, CBUIETEIHCTBYIOUINE, YTO CTYJICHT: HE YCBOMJ OCHOBHBIC
¢u3nvecKkue TEOPHH M 3aKOHBI WIM HE YMEET NMPUMEHATh WX IPU PEIICHUH 3a7ad Pa3IndHbIX
THUIIOB; HE 3HaeT (hopMyIl, TpaUKOB, CXEM MM HE YMEET NIPUMEHATh UX K PEIICHHUSAM 3ajad; He
3HAET eIMHUI] (PU3MUYECKUX BEIWYMH WM HE YMEET IOJIb30BAaThCS MMHU; K IpyObIM OIIMOKam
OTHOCSTCA TaKKe HENPaBWIBHO C(OPMYIMPOBAaHHBIE BOIPOCH 3aJauydl WM HEBEPHBIC
OOBSICHEHUSI XOJla €€ pEIICHUs, HE3HAaHWEe IPHEMOB peIICHHs 3aJad, a TaKkKe OIINOKH,
CBUJICTEJICTBYIONME O HEMPaBWJILHOM IIOHUMAaHUU YCJIOBUS 3a/Ja4d WJIM HCTOJIKOBAHHSA
pemenus. Kaxxnas rpy6as ommOka orieHuBaercst munyc 1 oan.

Hezpyovimu owiubkamu SBISIOTCS HETOYHOCTH YepTeka, rpaduka, CXeMbl; MPOMYCK WIN
HETOYHOE HAIllMCaHWEe HAaUMEHOBAHUS €IMHUI] (U3MYECKUX BEIMYHMH; BEIOOP HEPAMOHAIBHOTO
xoja pemenus. Kaxnas nerpy0as ommOka ouenuBaercs munyc 0,75 banna.

K nedouemam OTHOCSTCS: HEpalMOHAIBHBIC 3alIMCH NPH BBIYMCICHHUAX, HEPAlMOHAIBHbIC
NpUEMbl BBIYMCIICHUH, TpeoOpa3oBaHUil M pEIIeHUI 3a7ad; OTAENbHBIC MOTPEIIHOCTH B (hopmy-
JMPOBKE OTBETA; OTJCIbHBIC OIIMOKM BBIYMCIUTENBFHOTO XapakTepa; HEOPEeKHOE BBINOIHEHHE
3anmcei, yeprexeit, cxeMm, rpaduko. Kaxpiii HemoveT ouenuBaercst murnyc 0,5 oanna.

CTyneHTbl CaMOCTOSITENIFHO BBIMONHAIOT W 3alMImaroT 1 pacderHo-rpaduyeckyro u 2
KOHTPOJIbHBIX paboThl. Kaxas paboTa olleHuBaeTCsl CIeyIOIUMHI KPUTEPUSIMHU:

Ouyenka «5» craButcs 3a paboTy, eciii UHTEpBa OayoB peiiTunra crynenra 4,5 <R <5
U CTYJEHT BBIIOJHWI pabOTy MOJHOCTbIO 0€3 OIMOOK M HEIO0YeTOB WM HPU BBIIOIHEHUHU
pabOoThI MOJTHOCTHIO 0€3 OIMOOK U HEIOUETOB, HO IIPU HAJTMUYUU HE 00JIee OJJHOW HE aKKypaTHOU
3aIlUCH.

Ouyenka «4» craBuTCs 3a pabOTy, BBIIOJHEHHYIO MOJHOCTBIO, HO IIPU HAJIMYUU B HEHl He
6osee ogHON HerpyOoi OMMOKM U OAHOIO HeAoueTa WM He Oosiee IByX-TpeX HEelI0YeTOB, €CIIH
uHTepBaja O0ayioB pertunra ctynenra 3,75 <R <4,5.

Ouenka «3» CTaBUTCS B TOM Cllydae, €CIM CTYJIEHT MPaBUJIBHO BBINOJHWI HE MeHee 2/3
BCel pabOTHI WM TOMYCTHII: HE O0Jiee 0OTHON rpy0oil OmMOKHN U JIBYX HEJIOUYETOB, WIIH HE OoJiee
OJIHOM rpyOoii U oHOM HerpyOoil ommoOKu, WK He Oosee ABYX-TpeX HErpyObIX OMIMOOK, WM
OJIHy HerpyOyro OolIMOKYy U TpH HEJ0YeTa, IPU ITOM MHTEpBal OaJllIoB pelTuHra cryjaeHra 3 <
R <3,75.

Ouenka «2» CTaBUTCS, KOTJIa YHCIO OMHMOOK W HEJOYETOB INPEBOCXOAUT HOPMY, IpPHU
KOTOPOH MOXXET OBbITh BBICTaBJIEHA OLEHKA «3», WIM €ClIM MPABWIBHO BBINOJIHEHO MeHee 2/3
BCel paboTHI M OaJT pelTHHTA CTyIeHTa cocTaBisier R<3.



MuHHCTEPCTBO HAyKHU U BhIcIIero odpazoanus Poccuiickoit denepannu
HuwxHexkaMCKUil XUMHKO-TEXHOJIOTHYECKUM HHCTUTYT ((puran)
dbenepaabHOTO roCy1IapCTBEHHOTO O0/KETHOTO0 00pa30BaTeIbHOTO
YUPEKACHUS
BBICIIIET0 00Opa3oBaHUs
«KazaHckuit HallMOHAJIBHBIN MCCIEI0BATEIbCKUN TEXHOIOTMYSCKUM
YHUBEPCUTET

Dakynbmem_mexnoi02u4ecKuul
Kageopa_buomexnonozuu

Hanpasnenue: 19.03.02 «ITpoyKThl NUTAHUS U3 PACTUTEIBLHOTO CHIPHS
[Tpodumns: «TexHonorus xneda, KOHAUTEPCKUX U MAKAPOHHBIX U3/IETUII»
®opma oOyuenus:  Ounas

Keanudukanms: OakanaBp

Cemectp 3

KoMiuieKkT BOpocoB il KOJIJIOKBHYMOB
no aucuuiuinie b1.0.22 «AHanuTn4yeckasi XumMus U PU3NKO-XUMHUYECKHe
METOAbl AHAJIN32»

Konnoxksuym Nel

OCHOBBI THTPUMETPHYECKOI0 AHAJIN3A
1. OCHOBHBIE TIOHATHUSI TUTPUMETPUH. Touka SKBUBAJEHTHOCTH U KOHEYHAas TOYKa
TuTpoBaHusA. CKauyOK TUTPOBAHUA.
TpeOoBanwMsI K peakIHsIM, TPUMCHSICMBIM B THTPUMETPHUH.
MeTo 161 TUTPOBAHUSI.
KpuBble KMCIIOTHO-OCHOBHOT'O TUTPOBAHUS.
HNuankaTopsl KUCIOTHO-OCHOBHOTO TUTPOBAHUS, TOJ00P UHIUKATOPA.
Cranpaptuzanus pacTBopa COJIIHOM KUCIOTHI (PEaKIu, HHANKATOP, PACUEThI).
BnusHue paznuyHbiX (DaKTOPOB Ha BEIWYMHY PENOKC MOTEHIMana, Ha CKOPOCTh U
HaIpaBJIEHUE OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX peakinil. Y paBHeHue HepHcra. CBsizb Mexay
KOHCTaHTOM paBHOBecus U D/]C penokc peakuui.

Noakown

8. CymHocTh peokc MeToJoB W uXx kiaccupukanus. IloHsTHEe 00 OKCHUAMMETPUU |
PEyKTOMETPUH.

9. KpuBble THTpOBaHMS B OKHCIMTEIbHO-BOCCTAHOBHTENBHBIX MeTonax. Kpurepun
BO3MOYKHOCTH HCIOJIb30BAHUS PEIOKC METO/I0B.

10.  Metons! ycranoBieHnust T.0. B pe1okc MeToax.

11.  AMuHOMOMMKapOOHOBBIE  KHUCIOTHI ~KaK THUTPAHTbl  KOMIJIEKCOHOMETPHUYEC-KOTIO
TUTPOBAHUS.

12. MexaH13M KOMIUIEKCOOOpa3oBaHus ¢ yyacTueM KomiuiekcoHa lll.

13. VYcrnoBus ~ KOMIUIEKCOHOMETPHYECKOTO  TUTpOBaHHMA.  KpuBbIE  KOMIUIEKCOHO-
METPUHUECKOTO TUTPOBAHUSI.

14. CrnocoOsb1 puxcupoBanus T.O B KOMIIJIEKCOHOMETPUUECKOM TUTPOBAHHH.

15. KectkocTh Boabl. BUbl 1 CIOCOOBI €€ ompeieneHus.

Koninoxksuym Ne2
IHoTeHuMOMeTPHUYECKHI METO/ AaHAIU3A

1. CyIIHOCTB ¥ TEOPETUYECKUE OCHOBBI METO/IA.

2. Cucrema »HJIEKTPOJIOB: HWHIMKATOPHBIE W AJIEKTPOJAbI CpaBHEHHUS (XapaKTepUCTHUKa
Han0oJiee YacTo MPUMEHSEMBIX JIEKTPOJIOB).

3. [IpaBusna BbIOOpa MHIMKATOPHOIO OAJIEKTPOJAA JUIS MPSAMOM MOTEHUHOMETPUU U

MOTEHIIUOMETPUUECKOTO TUTPOBAHHUS.
4. [ToreHOMETpUYECKOE TUTPOBAHUE: KPUBBIE TUTPOBaHUS, criocoObl HaxoxaeHust KTT.



5. Armnmaparypa MeETOAa: THUIBI MOTEHUMOMETPOB (MPUHIUIHAIBHBIE CXEMBbI), SYEHKH,

TEXHUKA PaOOTHI.

6. Meronuka pabotsl «Omnpenenenne koHcTaHThl auccormanuu CH3COOH» (peaknun,
KpUBasi TATPOBAHUS, pacyeT pe3yIbTaTOB aHAIN3a).

KpnTepnn OLCHKHU OTBE€TA CTYACHTA HA BOIIPOCHI KOJUVIOKBUYMaA

B TPETBEM CEMECTPE CTYACHTHI COAKOT 2 KOJIJIOKBUYMA, Ka)K,I[BIfI n3
OLCHUBACTCH CIICAYIOIIUMHA KPUTCPUAMMU:

KOTOPBIX

Kpumepuu OUCHKU

bannwt

YpoBeHb YCBOCHHUS
MaTepuana,
IPEAYCMOTPEHHOTO
IIPOrpamMMoin

18<R<?2

14<R<18

12<R<14

R<12

VYpoBEeHb 3HAKOMCTBA C
OCHOBHOW JINTEpaTypoH,
MPEyCMOTPEHHOM
IIPOrpamMMoit

1,8<R<2

14<R<18

1,2<R<14

R<12

YpoBeHb 3HAKOMCTBa C
JIOTIOJTHUTEIbHOM
JIUTEPATypOu

1,8<R<2

14<R<18

1,2<R<14

R<12

YpoBeHb PacCKpBITHS
IIPUYUHHO-CJIEICTBEHHBIX
CBs3EH

1,8<R<2

14<R<18

12<R<14

R<1.2

OtBeTpl  Ha
MIOJIHOTA,
apryMeHTHPOBAHHOCTD,
yOeXAEHHOCTh, YMEHHUE
UCIIOJIb30BaTh OTBETHI HA
BONIPOCHI Uit Oonee
HOJTHOTO pacKphITUs
coJIep’KaHus Bonpoca

BOITIPOCHKI:

1,8<R<2

14<R<18

1,2<R<14

R<12

O01as oneHKa

OmJjiU4HO

xopouio

yooeiemeo-
pumesnvHo

Hey006.1emeo-
pumensHo

O0mumit HHTEPBAJ
peiTHHIA CTYICHTA

9<R<10

7<R<9

6<R<7

R<6
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KommuiekT 3a1aHuii 11l BBINOJIHEHUS HTOTOBOI0 TeCTa
no nucuniuinie b1.0.22 «Anaauru4deckast XuMusi 1 GU3HKO-XUMHUYECKHE

METOAbI aHAJIN3a»

BapuanTt 1
1. KakoB nopsiIoK BBINOJIHEHHSI KAUECTBEHHOTO U KOJIMYECTBEHHOTO aHAIU30B?
A) oudepeIHOCTh aHAJIM30B HE UMEET 3HAUCHMS;
b) koynyecTBEeHHBIN aHAIU3 IPEILIECTBYET KAYECTBEHHOMY;
B) kauecTBeHHBIN aHAIU3 IPEALIECTBYET KOJIUNYECTBEHHOMY
I') xadecTBEHHBII U KOJMYECTBEHHBIN aHAINU3bI BBIIOIHSIIOTCS OJTHOBPEMEHHO.
2. B TUTpUMETPUYECKOM aHAJIN3€ UCIIONIB3YIOT PEAKIIMHI, KOTOPBIE IPOTEKAOT
A) MeaneHHo;
b) B CTporom coOTBETCTBUU CO CTEXMOMETPHUUECKUMH KO3 UIIEHTaAMU;
B) oOparumo;
[') mpu cTaHIApTHBIX YCIOBUAX
3. B MeToae HelTpanu3alyy B KaueCTBE TUTPAHTOB UCIIOJIb3YIOT

A) KMnOg;

b) Ttpunon b, MgSO47H20;
B) HCI;

I KOH.

4. O6HapyXeHHEe HOHOB aMMOHUS B BOJJHOM PacTBOPE MPOU3BOAUTCS

A) pa30aBlIeHHOW CEpHOU KUCIOTOM;

b)  KOHIEHTpUPOBAHHOW CEPHON KHUCIOTOH;

B) peaktuBom Heccrnepa;

I') mnepoxcuaom Bomopoja.

5. Hns npurotosnenust 700 T pacTBopa ¢ MaccoBO#l aojei moauma kaimms 5 % HeoOX0oaumo

pacTBOPUTL _ I'PaMMOB COJIH.
A) 84;
b) 50;
B) 35
r 9o0.

6. B Kakux KOOpAMHATaX CTPOSIT KPUBYIO KUCIOTHO-OCHOBHOI'O TUTPOBAHUS?
A) pH - o0bem TuTpaHTa;

b) Konuenrtpanus onpenensieMoro BeuiecTBa — KOHIEHTpALUsl TUTPAHTA;
B) Kouuenrpauus Tutpanra — o0beM TUTPAHTA;

I') KonueHnrpamus HOHOB TUAPOKCHIA — 00BEM THUTpaAHTA.



7. OmnpenenuTh MOISAPHYIO KOHIEHTparmio skBuBanenTa KOH (Mons/am®), ecm Ha THTpoBaHME
15,00 cm? ero uspacxonosamu 18,70 cm® pacteopa HCI ¢ T(HCI) = 0,002894 r/cm?.

A) 0,9900
B) 0,0099
B) 0,0990
) 0,0010

8. Kakoii uHIMKaTOp cilenyeT MUCIOJIb30BaTh MPH TUTPOBAHUH, €CIIU pacyeTHOe 3HaueHue pH B
MOMEHT TOKH 3KBUBAJICHTHOCTH paBeH 77

A) denondraneun;

b) MeTunoBsIil KpacHbIif;

B) MeTwiioBBIN OpaHXEBBI;

I') nmudenmiamuH.

9. CKOJBKO MOJIEKYJI BOCCTAHOBHUTEISL yYAaCTBYIOT B PEAKLIUU, IIPOTEKAIOLIEH

110 YPaBHEHUIO?
H2C204 +KMnNO4 + H2S04 = MnSO4 + CO2 + K2SO4 + H20

A) 5
B) 2
B) 6
r 3

10. Kaxoii 06beM (cM®) pacTBopa nepmanranara xamus, ¢ Tutpom T = 0,001320 r/cm®,
notpebyercs Ha okucieHne 20 cM° pacTBOpa MABETEBOI KHCIOTH ¢ MOJISAPHOH KOHIIEHTpAIHEit
sxBuBajieHTa 0,1 MOJIB/IM® B KHCIIO# cpene?

A) 47,85
B) 10,53;
B) 1507;
) 25.20.

11. B KOHEUHOIi TOYKE MEPKYPOMETPUYECKOTO THTPOBAHUS XJIOPHUIA HATPUS TIPOUCXOJIHT:

A) Oo6pasoBanue TuonuanatHoro komriekca Fe (I111) u mosiBeHne KpacHOM OKpacKH;

b) Pa3pymienue tnonmanataoro komiiekca Fe (111) u ucuesHoBeHune KpacHO OKpacKH;

B) Brinagenue okpaiieHHOro ocaaka xpomara prytu (1);

I') V3MeHeHue 1BeTa paTcBopa, 00yCIOBIEHHOTO OKPAaCKOW TUTpaHTA.

12. [IpucyrcTBUE KakuX cojieil 00ycIOBIMBAET )KECTKOCTb BOIbI?

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

b) KCI, NaCl,

B) NaxS04,K2S0q4;

) NaxCO3,K2CO:s.

13. OnpenenuTe MOIAPHYIO KOHIIEHTPAILWIO YKBUBAJIEHTA PACTBOPA XJIOPU/A IIUHKA (MOJIB/IM°),
ecnu Ha TUTpoBaHme 25 cM® ero mspacxomoBano 12,5 cm® pacTBopa TpunoHa b ¢ MomspHoit
KOHIIeHTpanuen skBuBaieHTa 0,02 mouts/mm° 0,02 Mouts/mv®:

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

14. K 351eKTpOXMMUYECKMM METO/IaM aHAJIN3a OTHOCSTCS

A)  KyJIIOHOMETpUS;

b) ammepomerpuueckoe TUTPOBAHMUE;

B) VY®-cnekrpockonus;

I') Xpomarorpadus.

15. B ocHOBE MOTEHIIMOMETPUYECKOTO METO/1A aHATU3A JICIKHUT:

A) Vpasuenue HepHucra-Iletepca;

b) 3akon ®apanes;

B) Teopus Jlenrmropa;

I') 3akon byrepa-JlamGepra-bepa.

16. KoHeuHO# TOYKe TUTPOBAHUS Ha BTOPOH MPOU3BOIHON KPUBOW MOTEHIIMOMETPHYECKOTO
TUTPOBAHUS C1a00M KMCIOTHI paCTBOPOM IL[EI0YH COOTBETCTBYET TOUKA:



A) meperu6a;

b) wmakcumywma;

B) paspsiBa;

I') muHHEMYMA.

17. B ycnoBusix kynoHomerpuueckoro onpeaenenus 1,00 Kit anexktpuuectBa BbI3bIBacT
OKHCJICHHE JI0 ACTUAPOACKOPOMHOBOM KHUCIOTHI aCKOPOMHOBOM KucnoThl (M = 176,1 1/M0b)
Maccoit (Mmr):

A) 17.6;
b) 3,64;
B) 1,82
ry 0,912

18. IlepeuncauTe MHAUKATOPHBIE 3JIEKTPObI, UCIIOIb3YEMbIE B BOJBTAMIEPOMETPUUECKUX
METO/Iax aHaiau3a (B TOM YHUCIIE U B MOJSIporpadun): a) pTyTHBIA Kanaromuii; 6) pTyTHBINA
IUIGHOYHBIN; B) KaJIOMEJbHBII; ') Bpal[afOIIUIACs rpaduTOBBIH.

A) a 0,B,T;
b) a,0,r;
B) a,0,B;
I 6,s,r.

19. Kakue 351eKTpo/Iibl BXOAAT B COCTAB MOJSIporpaduuecKon suehiku?

A) 7Ba HENOJISIPU3YEMBIX JIEKTPOJIA;

b)  1Ba MOCHTHYHBIX NOJSAPU3YEMBIX HJIEKTPOAA;

B) Tpu osnextpoma — HENoOJSApU3YEMbIl  MHAMKATOPHBINA, D3JEKTPOJ CpaBHEHUA U
BCIIOMOTaTEJIbHBINA IEKTPOLI;

I') nBa snexkTposa — mNOJSPU3YEMBbIH pPAOOUMN 3JIEKTPOJ M HEMOJIAPU3YEMBINH 3JIEKTPOJ
CPaBHEHHS.

20. B kakux KOOpAMHATAX CTPOSTCA KPHUBBIE aMIIEPOMETPHIECKOTO TUTPOBAHUS?

A) 1=f(C);

B) l=f(E);

B)  Ii=f(Voump);

I E=f V).

Bapmuanr 2
1. B 0CHOBE TUTPUMETPUUECKOTO aHAIU3A JISKHUT ONPEICITICHUE
A)  TOYKH SKBUBAJICHTHOCTU;
b) Beca ocanxa;
B) okpacku unHankaTopa;
I') pH pactBopa.
2. 1711 TOUHOTO U3MEPEHUs 00HEMOB PACTBOPOB MpeTHAZHAYCHBI
A) MepHbIe CTaKaHbI;
b)  mepHbIe KONOBI;
B) mepHble UMIUHAPSI;
I') nunerkwu.
3. Jlns ananu3a gaHa coyib OEJIOTO IIBETa, XOpOIIo pacTBopumasi B Boje. Coib OKpaiimBaeT
IJ1aMsl Ta30BOM TOPEJIKK B KENThIA 1BeT. [Ipu 1eMCTBUM HA COJb KOHIIEHTPUPOBAHHOW CEPHOM
KUCJIOTBHI BBIIENIACTCS 3€JIEHOBAaThIM Tra3 C yaymawIMM 3anaxom. PactBop comu ¢
[UHKYPAaHUJIAIIETATOM 00pa3yeT KeNThle KPUCTAIUTBI TETPadApUdeckoil GOpMBI, a C pacTBOPOM
cepebpa HHUTpaTta — OEJBI TBOPOKHUCTBIM OCAIOK, PACTBOPHMBIM B HACHIIIICHHOM pPacTBOpE
aMmMoHHUs kapOoHarta. OmpeenuTe cocTaB COJH.
A) KBr;
Bb) NaxSOs;
B) Ba(NOs);
I') NaCl.



4. Ompenenute MOJIIPHYIO KOHIIEHTPAIMIO SKBUBAJICHTA U TUTP pacTBopa ruApoKcua oapus,
eciIi Ha TUTpOBaHHe 25 cM® 3TOro pacTBopa yuuio 15 cm® pacTBopa ComsHOM KUCIOTHI ¢
MOJISIPHOM KOHIIEHTpalnuen 3xkBuBaieHTa 0,2 MOJIB/IMS.

A)  0,2000 mons/nm u 0,02035 r/em;

B)  0,1200 mons/mm® 1 0,01026 r/cm?;

B) 0,3001 mons/nv u 0,03021 r/em;

I')  0,02654 mons/am° n 0,0235 r/em®,

5. B ocHOBE rpaBUMETPHYECKOIO METOIA JICKUT

A) mepeBoj OCakJ1aeMOro BEIEeCTBAa B 0CAIOK;

b) HaxoxaeHue SKBUBAJICHTHON TOYKH;

B) ompenenenue oObeMa TUTPAHTA;

[') ompenenenue cocraBa BECOBOIl (POPMBI.

6. MousipHast Macca SKBUBAJIEHTA CEPHOM KUCIOTHI B pEaKIUU
H>SO4 + 2NaOH = NaxSO4 + 2H,0 BripaxkaeTcs B BUe:

A) M(%HzSO4);
B) M(%H2804);
B) M(2H2S04):
I M(%sto4).

7. Jlnsa meiirpammamun 40 cM° pacTBOpa yKCYCHOH KHCIOTBI ¢ MOJSPHOH KoHIeHTpamuei 0,5

MOJIB/IM® TpeOyeTcs pacTBOp, COACpPKAIMUNA _ MOJIb THJIPOKCH 1A HATPUSL.
A) 0,01;
b) 0,02;
B) 0,04;
I 0,03

8. Kakoll uHuKaTop cieayeTr UCIoJIb30BaTh IPU TUTPOBAHUH, €CJIM pacdeTHOe 3HaueHue pH B
MOMEHT TOKH 3KBHBAJIEHTHOCTH paBeH 97

A) ¢enondranens,

b)  MeTunoBblil KpacHBIN;

B) MeTuioBbIif OpaHXKEBBI;

') nudenunamuH.

9. Ckonbko 31exkTpoHoB npuHuMaeT KMnO4 npu TuTpoBaHUM B KUCIIOH cpeae?

A) 3

b) 2;
B) 1,
I 5.

10. Kakag peaoKC-11apa o6naz[aeT HaI/I6OJ'Iee CWJILHBIMUA BOCCTAHOBUTEIbHLIMUA CBOMCTBAMMU?

A) Fe*/Fe?*E°=+0,77 B;

B) Cl/2CI'E°=+ 1,36 B;

B) Cr.0#/2Cr** EQ = + 1,33 B;

)  MnO/Mn*?E®=+123B.

11. [ins onpenienieHus XJ0pUI-MOHOB B pacTBope, BelnnunHa pH KoToporo paBHa 2, MOKeT OBITh
HUCIIOJIB30BAaH CJle,[[yIOI_L[I/Iﬁ TI/ITpI/IMeTpI/I‘{eCKI/Iﬁ METO/ aHAJIN3a.

A) Aprentomerpus (Meto Mopa);

b)  AprenTomerpus (MHIMKATOP - 03UH);

B) Aprenrouerpus (MHIUKATOp - (PrryopeciienH)

[') MepkypumeTpus (MHIUKATOP — HUTPOIPYCCUI HATPUS).

12. VkaxnTe npaBUIbHOE XUMHUYECKOE Ha3BaHNE TPHIOHA b:

A) aMHHOYKCYCHas KHCIIOTa,

b) HUTpUIOTpUYKCYCHAs KHCIIOTA;

B) oTuienanaMuHTETpayKCyCHAast KMCIIOTA;

[') nByHaTpueBas COJIb STUJICHIUAMUHTETPAYKCYCHOM KUCIIOTHI.



13. KaxoBa obmias sxecTkocTh npupoasoii Bosl (2K), ecu Ha THTpoBanue 50 cm® ee
u3pacxonoBano 5,00 cm® pacTsopa TpusoHa b ¢ MomspHO# KOHIIEHTpanuei skpuBanenTa 0,02
MOJTB/IM?

A) 3,0;
b) 2,0;
B) 4,0;
I 5,0.

14. Kakumu npenmyniecTBaMu 0071a1at0T GU3NKO-XUMHUECKUE METO/IbI aHATTN3a
A) o0coObpIMHU ITpeUMyIIIeCTBaMU HE 00JIa1ar0T;

B) Moryr OBITh IIMPOKO MCTIIOIB30BAHBI Il aBTOMATH3AIMH aHAJTU30B;

B) Moryr ObITh HCIIOB30BAHbI ISl AHAIN3A OYEHb MAJIBIX 00HEMOB;

[') oTnanyarTCcs BEICOKON YyBCTBUTEIBHOCTBIO U AKCIPECCHOCTHIO.

15. B ocHOBE KOJIMUYECTBEHHOTO MOJIIPOrpaUuecKOro aHaIN3a JIEKHT:

A) VYpasuenue Hepucra-Ilerepca;

b) 3akon ®apanes;

B) VYpaBuenue MnbkoBuya;

I') 3akon byrepa-JlamGepra-bepa.

16. KoHeuHoii TouKke TUTPOBAaHUS HA BTOPOU MPOU3BOJHON KPUBOI MOTEHIIMOMETPUUECKOTO
YKaxuTe BepHOE YTBEPXKICHHE, OTHOCSIIEECS K XJIOPHUACEPEOPSTHOMY SIEKTPOIY:

A) moTeHUual 3aBUCUT OT aKTUBHOCTH XJIOPU/-MOHOB;

b) wucnonp3yercs B KauecTBE MHAMKATOPHOTO AJIEKTPOAA IPU KUCIOTHO-OCHOBHOM
HOTEHIIMOMETPUYECKOM TUTPOBAHHUHY;

B) B TpexaneKTpOAHBIX BOJIBTAMIIEPOMETPHUCCKUX SUCUKAX SIBIISIETCS] BCIIOMOTaTEIbHBIM
3JIEKTPOIOM;

[') oTHOCHTCS K aKTHBHBIM METAJUTMYECKUM JIEKTPOJaM MEPBOTO PoJia.

17. Kak paccunThIBaeTCs KOJIMYECTBO BELIECTBA B METO/1aX KYJIOHOMETPUYECKOIO TUTPOBAHUS?

A) 10 3IEKTPOXUMUYECKOMY OTEHLIMATY OIPEAEIIEMOro BEILIECTBA;

b) 1o o0wvemy TUTpaHTa, U3PACXOIOBAaHHOTO Ha TUTPOBAHUE;

B) 1o MossipHOI KOHIIEHTpAllMK 3KBUBAJICHTa TUTPAHTA;

[') 1o KOIMYECTBY 3JEKTPUUECTBA, 3aTPAYCHHOTO Ha HJIEKTPOr€HEPAIIUIO TUTPAHTA.

18. UneHTH(uKauio 1 KOJINIECTBEHHOE OIpe/IesIeHIE BEIIECTB B BOJIBTAMIIEPOMETPHH

HPOBOJISIT, COOTBETCTBEHHO, 110 BEIMYUHAM:

A) moTeHnMana MOJYyBOJHBI U AU Y3UOHHOTO TOKA;

b) muddy3noHHOro Toka ¥ NoTEHIMANA TOJTYBOIHbI;

B) ocrarouHOro TOKa M MAKCHMaJIbHOTO TOKA;

I') mnoreHnmana UHAUKATOPHOTrO AMekTpoaa U JJIC ranbBaHNYECKOTO JIEMEHTA.

19. Kak yctpansiercsi BIUSHAE MUTPAIMOHHOTO TIEpEeHOCa MOHOB Ha BEITMYMHY TOKAa B METOAAX

BOJITAMIIEPOMETPUU?

A) 3acyer UCHOJIB30BAHHUSA ABYX MOJISPU30BAHHBIX AIEKTPOIOB;

b) nmnepememuBaHueM pacTBOpa;

B) nuaBHBIM M3MEHEHUEM MOTEHIMAaNa; 82

I') BBeneHueM MHIU(D(HEPEHTHOTO IEKTPOJIUTA.

20. Kaxoii ¢axTop He BiIMsAeT Ha BenMW4YMHY AU(PYy3MOHHOTO TOKa B TOISIpOrpadhuvIecKux

U3MepeHUsX?

A)  KOHIIEHTpaius pacTBOpa;

B)  ¢dopma u pazmep pabodero 3mekTposa;

B) mnanpsbkeHue Ha AIEKTpoO/aX;

) xoadpdumnuent quddysuu.

Bapuant 3
1. [lepMaHraHaTOMETPHSI OTHOCUTCS K METOJAM
A) HeWTpanuzauuy;
b)  okucrneHus-BOCCTaHOBIICHUS,
B) ocaxnenus;
[') KOMIUIEKCOHOMETPUHU.



2. VYkaxure TpeOOBaHMS, TNPEABABIAEMble B THUTPUMETPUUYECKOM aHAIU3€ K TEPBUYHBIM
CTaHJapTHBIM BEIllECTBaM

A) OTCYTCTBHE KPUCTAJUIU3AIMOHHON BOJIBI;

b) ycroilunBOCTBH Ha CBETY U Ha BO3JYXE;

B) neOousblias MoJsipHast Macca SKBUBAJICHTA;

I') noaxonsmyue XUMHUYECKUE CBOMCTBA.

3. PearentoMm Ha nonsl Fe3* gpnsercs Bemectso, GopMyna KOToporo

A)  NH4C1;
B) NH4CNS;
B) KOH;

) NaCl.

4. OmnpenennTte MOJSPHYIO KOHIIGHTPAIMIO SKBUBAJICHTA M THTP pacTBopa, B 500 cM® KoTOporo
conepxkurcs 10,6 r kapOoHaTa HaTpUS.

A) 04 moib/am® 1 0,02120 r/em®;

B) 0,2 moms/nv® 1 0,01060 r/cm®;

B) 0,1 moib/am® 1 0,005300 r/cm®;

I) 0,04 moxs/mv® 1 0,00212 r/cm®.

5. Beibepute ocaxmaemyro Gopmy st rpaBEMETpUUeckoro onpeaenenus xenesa (1)

A)  Fex(S04)s;

b) Fe(OH)3;
B) Fe2(CO0s)z;
I FeCls.

6. MospHas Macca SKBUBAJICHTA CEPHON KHUCIOTHI B PEaKIIUU
H>SO4 + NaOH = NaHSO4 + H>O BeipaxaeTcst B BujeE:

A)- M(% H2S0.);
B) M(%H2804);
B) - M(2H,S0u);
- M(%H2804).

7. Cxonpko rpamm KOH conepxutcst B pacTBOpe, €CIM Ha €ro THUTPOBAHHE H3PACXOJO0BAHO
24,45 cm® pactBopa HCI ¢ monsipHOit koHIeHTpaimeii skBuBanenTa 1,9655 Mons/am>?

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

8. Kakoli uHIuKaTop cieayeT UCIoJIb30BaTh IPU TUTPOBAHUH, €CJIM pacdeTHOe 3HaueHue pH B
MOMEHT TOKHM 3KBUBAJIEHTHOCTH paBeH 47

A)  denondranens;

b)  MeTunoBblil KpacHBIN;

B) MeTuiioBBIi OpaHKEBBI;

) nudennnamus.

9. BpluncauTe MOJISIPHYIO KOHIIEHTPALMIO SKBUBaJIeHTa pacTBopa KMnO4, ecnu Ha TUTpOBaHUE
20 cm® 3TOro pacTBOpa M3pacXolOBaHO 25 CM° pacTBOpa MIABENEBOI KHCIOTHI ¢ MOJSPHOI
KOHIeHTpanuen 3xBuBaienta 0,05 MOJTB/IM°.

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

10. TIpu THTpoBaHMH B KUCIOH cpene MnO4” BoccTaraBmmBaercs 10 Mn?*:
MnOs~ + 8H* + 5¢ — Mn** + 4H,0.
VYpaBuenue HepHcTa 1151 3TOM CUCTEMBI UMEET BUI:



0
A) EMno;/Mn“ =E

= E°

b) EMno; / Mn?*

2+
, 0059, [Mn?*]

MnOZ /Mn2* 5 g [Mno4_] . [H +]8 ;

, 0,059, [MnO;]

MnOZ /Mn2+ 5 [Mn2+] ;

0,059, [MnO;]-[H*T°

0 )

B) EMnO4‘/Mn2+ - EMnOZ/Mn2+ * 5 I [I\L;InZJF] /
g , 0,059, [MnO, ]

) EMnO; / Mn?*

11. JInst gocTrkeHust

MnOZ /Mn 2+ 2 [Mn2+] )

OINTHUMAaJIbHOM BEAUYNHBI pH IIpu AapreHTOMETPUICCKOM OIPCACICHUN

MOJHJIOB B PUCYTCTBUU Y03MHA UCIIOJIB3YIOT:
A)  YKCYCHYIO KUCIJOTY;

b) ammmak;

B) runpokcun Hatpus;
I') a30THYIO KHUCIOTY.
12. Kakyto OydepHyro cMech HCIIOIB3YIOT IIPH KOMIUIEKCOHOMETPHUUECKOM OIPE/IETICHUN

KaJIBIYS U Marausg?
A) anerarnyo;

b) xnopuaHo-amMMHauHY1O;

B) OukapOonatHy10;
I') docharnyro.

13. KaxoBa obmas sxecTkocTh npupoaHoit Boasl (WK), eciu na tutposanue 100 cv® ee
n3pacxooBano 8,50 cM® pacTBopa TpmioHa b ¢ MOISIpHOI KOHIeHTpalmeii skBuBaneHTa 0,03

MOJTB/M>?
A) 37,
b) 2,6;
B) 4,3
r 5,0.

14. HaiiiuTe COOTBETCTBHE MEXAY Pa3pO3HEHHBIMH YacTSIMH YTBEPKICHUS

HazBanue metona

Onpenenexnue

1) koHAYKTOMETpUS

A) Meron ananmu3a, OCHOBaHHBI Ha H3MEPEHUU KOJIUYECTBA
JJIEKTPUYECTBA, M3PACXOJOBAHHOIO HA JJIEKTPOJIU3 OIPEACICHHOIO
KOJIMYECTBA BELIECTBA

2) KyJOHOMETPHSI

b) Meron anHanu3a, OCHOBaHHBI Ha MCIIOJIB30BAaHUM  SIBJICHUS
KOHIICHTPALlMOHHOM NOJIIpU3alK, BOZHUKAIOLIEH Ha dJIEKTPOJIE C MAJION
MIOBEPXHOCTBIO IPU  MPOINYCKAaHUM  JJIEKTPUYECKOTO TOKa 4epe3
aHAJIM3HPYEMbIH PacTBOP IEKTPOJIUTA

3) moTeHIMOMETpPHS

B) Meton ananm3a, OCHOBAaHHBI Ha W3MEPEHUU DIIEKTPUUYECKON
MPOBOJIMMOCTH PaCTBOPOB

4) nonsporpadus

I') Meton aHanu3a, OCHOBaHHBIN Ha M3MEPEHHM MOTEHIMAa AJIEKTPOa,
MIOTPY>KEHHOT'0 B PaCTBOP MCCIIEyEMOro BEIeCTBA

15. ZII/IHaMI/I'-IeCKI/IM 0€e33TAJIOHHBIM SJICKTPOXUMHUYCCKHUM MCTOAOM aHaIn3a SABJIACTC:

A) TNOTEHUUOMETPUS;
b) xonmykTomerpus;
B) BonbpTammnepomerpus;

[') xynmoHomeTpus.

16. YkaxnTte BepHOE YTBEPKIAEHUE, OTHOCAIIEECS K CTEKISTHHOMY 3JIEKTPOJLY:

A) DoTeHUuan 3aBUCUT OT AKTUBHOCTHU XJIOPUJ-HOHOB;

b) wucnonp3yercs B kauecTBE MHAUKATOPHOIO AJIEKTPO/1a IPU KUCIOTHO-OCHOBHOM
MOTEHIIUOMETPUUECKOM TUTPOBAHUU;




B) oTHocHTCA K aKTUBHBIM METAJUTMUECKUM JIEKTPOIaM BTOPOTO POAa;

I') oTHOCHUTCA K aKTUBHBIM METAJUIMYECKHUM JIEKTPOAAM IIEPBOTO POJA.

17. Kakoe u3 yTBEp)IECHUN HE TPUMEHUMO K METOIY KYJIOHOMETPUYECKOTO TUTPOBAHMS?
A) TUTpOBaHHE NPOBOIUTCA 0€3 MHIAMKAIMN TOYKH SKBUBAJICHTHOCTH;

b) wmerox nmpumeHsieTcs 1 aHaNU3a MYTHBIX U OKPAILIEHHBIX PacTBOPOB;

B) 1pu KynoHOMETpUUYECKOM TUTPOBAHUMU HE UCIIONIB3YETCS CTAHIAPTHBIN pacTBOP;

[') wmerox xapakTepusyeTcsl BBICOKOM TOUHOCTBIO.

18. Kakast pyHKIIOHAIbHAS 3aBUCUMOCTB JIEKHT B OCHOBE METOA BOJIbTAMIIEPOMETPUN?

A) 1=1(C);

B) 1=f(E)
B) E=f(C);
) 1=f(@).

19. Kakoil ¢akTop He BIMAET Ha BENIUYMHY AUPPY3MOHHOTO TOKA B MHOJSAPOrpaduuecKux
U3MEpEHUsIX?
A)  KOHIIEHTpalMs pacTBOPa;
b) ¢dopma u pazmep pabodero smekTposa;
B) HanpsbxeHue Ha 3I€KTpoAax;
) xoadpdunuent qudpdysuu.
20. Kak yctpaHsieTcsi BIUSHUE MUTPAIMOHHOTO TIEpEHOCa HOHOB HAa BEJIMYMHY TOKA B METOJax
BOJITAMIIEPOMETPUU?
A) 3acyer UCHOJIBb30BaHUs ABYX MOJSPU30BAHHBIX MIEKTPOJIOB;
b) nepememnBaHueM pacTBopa;
B) mnnaBHBIM H3MEHEHUEM MOTEHIUATIA;
I') BBeaenuem uHAMGHEPEHTHOTO DIEKTPOJIUTA.
Bapuanr 4
1. PactBop HCI MOHO MPUTOTOBHTH
A) 10 TOUYHOI HaBECKE;
b) 1o npubnu3uTeNnbHON HAaBECKE;
B) w3 dukcanana;
I') pa3baBreHHEM KOHLIEHTPUPOBAHHOI'O pacTBOPA
2. K XUMHUYeCKUM METO/1aM pa3/IelIeHus, BBIICIICHHUS ONIPEIENIIEMOTO BEIIECTBA OTHOCATCS
A) ocaxacHueE;
b) muctmmsnms;
B) cybOnumarus;
I') Bo3ronka.
3. IIpuznakom npoTekanus kauecTBeHHOM peakiuu okucienus Cr(IlI) — Cr(VI) B menouHoi
cpeze sBIseTCS N3MEHEHHE OKPACKH
A) 3eneHas — xenras;
b) ¢dwuoneroBas— 3enenas;
B) cunss — opanxenas;
I') xentast — KpacHas.
4. Ha HeHiTpanusaiuio HeKOTOPOro 06hemMa IMAPOKCHAA HATpHs yimio 20 cM® pacTBOpa a30THOI
KHCJIOTHI C MOJIAPHOM KOHIIEHTpamueii sksuBanenta 0,01 Moss/ave. OnpesenuTe Maccy
THJIPOKCUA HATPUS B pacTBOpE.

A) 0,0800r
B)  0,0080 r
B) 0,0040
I) 0,0020r

5. Ilepen 3anonHeHneM OOPETKH pacTBOPOM TUTPAHTA I aHAIIN3a €€ OIOJIACKUBAIOT
A) MUHUMYM JBa pa3a JUCTHWIIMPOBAHHOU BOJOM;

b) wmuHHMYM 1Ba pa3za pabouuM pacTBOPOM;

B) MuHEUMYM 1o /Ba pa3a JUCTUILTUPOBAHHOM BOJOH M pabOYUM pacTBOPOM;

I') omnomackuBare He 005A3aTENBHO.



6. Kakyto HaBecky (T) X.4. 6€3BOIHOTO KapOOHATa HATPHUsSI HYXKHO B3Th, YTOOBI Ha
ero turposanue 10 CO, mspacxomosats 20,00 cm® pactsopa HCI ¢ monsapHoii
KoHLeHTpanueil sksuBanenta 0,1000 mons/am3?

A) 0,1000
B) 0,1060
B) 0,0053
r) 1,0600

7. UeMy paBHa MOJIsIpHas KOHIEHTpamus >kBuBaneHta KOH (Momb/amM®), eciti Ha THTpOBaHME
18,00 cm® atoro pactopa uzpacxonosano 20,50 cm® pactsopa HCI ¢ Tutpom 0,003646 r/cm3?
A) 0,1000

B) 0,1500
B) 0,2000
r) 0,1139

8. Kakoli MHAUKATOpP MOKHO HCIIOJIb30BATh JJIS YCTAHOBJICHUS TOYKU SKBUBAJICHTHOCTH IPU
KHCJIOTHO-OCHOBHOM TUTPOBaHUU?

A) METHJIOBBIN KpacHBIH;

B) xpaxwma;

B) mudenunnamus;

') denondranenn.

9. BrlunciauTe Maccy HaBECKH MEepMaHraHara Kajius (T), HE0OOX0IuMYyto st ipurorosieHus 500

cM® pacTBOpa ¢ MOJAPHON KOHIIEHTpauuel skBuBanenta 0,1 Mons/aM° 11 TUTPOBAHMS B

KHCIIOHN cpene?

A)  15,8405;
B) 0,1585;
B) 3,1610;
) 1,5805.

10. CkoJIBKO MOJIEKYJ OKUCIIUTENS YYaCTBYIOT B pEaKLUU, TPOTEKAIOIEH

10 ypaBHEHUIO?
H2C204 +KMnO4 + H2S04 = MnSQO4 + CO2 + K2SO4 + H20

A) 5

b) 2

B) 6

N 3

11. B KOHEYHON TOYKE MEPKYPUMETPUYECKOrO THUTPOBAaHUSA XJIOpHJIAa HATpUs ¢
T(peHnIKapOa3oHOM:

A) PactBOp obeciBeunBaeTCs;

b) Bremmagaet Genblif MENKOKPUCTATITMYECKUH 0CAIOK;

B) Oxkpacka pacTBopa U3MEHSIETCS U3 KEJITOH B CUHIOH);

I') Oxpacka pacTBOpa U3MEHSETCS U3 CUHEH B JKENTYIO.

B  koHeuHOW  TOYKE  MEPKYpUMETPUYECKOTO  THUTPOBAHHMS  XJOpUAA  HATpUs  C
TpeHnIKapOa3oHoOM:

A) PactBop obeciBeunBaeTcs;

b) Beimanaer Oemnbiii METKOKPHUCTANIMYECKUHN 0CATIOK;

B) Oxkpacka pacTBopa U3MEHsIETCS U3 KEJITOH B CHHIOID;

I') Okpacka pacTBopa U3MEHSETCS U3 CUHEH B JKEITYIO.

12. CooTBeTcTBHE MEXKTY (POPMYyTaMU KOMITJIEKCOHOB U UX Ha3BaHUSIMU

DopMyIIbl KOMIUIEKCOHOB HasBaHusi KOMIIJIEKCOHOB
1) NaOOCH 2C\ e CH,COOH | a) Hutpunorpuykcycnas xucnora (HTY),
N -CH,-CH,-N KOMILJIEKCOH |
HoocH .~ " CH,COONa




~CH,COCH
- B) DTwieHIMaMMHTETPAyKCyCHast —KHCJIOTa
2)| N—CH,COOH (BATA), xommekcon Il
"\CH,COOH
HOOCH,C AN / CH 2COO H B) JunatpueBas coJb
3) N-CH,-CH,—-N N STHJIEHIMAMUHTETPAYKCYCHON KHUCIIOTBI
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13. KaxoBa obmas sxecTkocTh npupoasoii Boasl (%K), ecnu ma TuTpoBanue 50 cm® ee
M3pacxo0Bano 5,40 cM® pacTBopa TpriloHa b ¢ MONSIpHOI KOHIIEHTpamyeil skBuBaneHTa 0,05
MOJTB/IM?

A) 35
b) 6,0;
B) 4,0;
I 54

14. B ocHOBE KYJIOHOMETPHYECKOT'O METO/1a aHATTN3a JIC)KHUT:
A) VYpasuenue Hepucra-Iletepca;

b) 3akon dapanes;

B) Teopus Jlenrmiopa;

I') 3akou byrepa-Jlam6epra-bepa.

15. [IpsiMO mponopLUUOHATbHO 3aBUCUT OT KOHLIEHTPALMK BEIIECTBA B pacTBOpe (B 06iacTu

MaJbIX U CPEITHUX KOHLIEHTPALMN):

A) compoTuBIEHHE PACTBOPA;

b) oSkBuBajeHTHAs 31EKTPOIPOBOJIHOCTD;

B) ynenbHas 31€KTPONPOBOJHOCTD;

[') MonspHas 31EKTPOIPOBOJAHOCTD.

16. CynbduacepeOpsHbI JIEKTPO, colepKaluii MeMOpaHy, COCTOSIIYIO U3 CIPECCOBAHHOIO

MOPOILIKa JAHHOTO BEILECTBA, SBJISIETCS IPUMEPOM HOHOCETIEKTUBHOTO 3JIEKTPOJIA!

A)  CKecTKo# MaTpuIei;

b) ¢ kpucrammnyeckoit MeMOpaHoii;

B) ¢ NOABMXHBIM EPEHOCUUKOM;

I') razoBoro.

17. Kak nocruraercsa 100 %-Hblil BBIXOZ IO TOKY B METO/IaX KyJOHOMETPUUECKOTO TUTPOBAHUS?

A) BBeaeHHEM (POHOBOTO IJIEKTPOIUTA;

b) nmonnep:kaHueM MOCTOSHHOM CHJIBI TOKa Ha ypOBHE HpPENeNbHOro MU(QYy3MOHHOTO TOKa
OTIpEEIIEMOTr0 BEIlECTBA;

B) BBenenuem 1000-kpaTHOro u30BITKa BCHOMOTATENBHOIO BEIIECTBA IO OTHOILEHHUIO K
OTIpeIeNIIEMOMY BELIECTBY;

[') mnonaep:kaHueM NMOCTOSTHHOTO 3HaU€HUs MOTEHIMaa pabodero 3JIeKTpoaa.

18. TlepemerieHue onpeaensieMoro BemecTsa K MHANKaTOPHOMY 3JIEKTPOLY B Ipoliecce

BOJIbTAMIIEPOMETPUUECKOTO ONPEAEIEHUS TOJKHO IPOUCXOIUTH ITyTEM:

A) KOHBEKIIWH;

b) wmwurpamnuuy;

B) wmwurpanuu u KOHBEKINH;

I mudpdysun.

19. B kakux KOOpAMHATAX CTPOSITCS KPUBBIE AMIIEPOMETPUUECKOIO TUTPOBAHUSA?
A) L =1(0);

B) 1p="f(E);

B)  1i=f (Vo)

I E=f V).

20. Kakue »1exkTpoab! BXOJAT B COCTaB NoJsiporpaduueckoit sueiku?

A) /Ba HEMOJSIPU3YEMBIX JIEKTPOJIA;




b) 1Ba MOCHTUYHBIX NOJSAPU3YEMBIX AIEKTPOAA;
B) Tpu onextpoma — HENOJNAPU3YEMbI  MHAMKATOPHBINA, 3JEKTPOJ CpaBHEHUA U
BCIIOMOTaTeJIbHBINA IEKTPOL;
[') 1Ba smekTpojga — MONMSAPU3YEMBIH pabouMil 3JIEKTPOJ M HEMOJISIPU3YEMBIH 3JIEKTPOJ
CPaBHEHH.
Kpurepum oneHKH TeCcTOB

Kasxpiii mpaBUIIBHBIN OTBET HA BOIIPOC B TecTe— 1 Oaiw.

Kaxxnprit HenpaBuiIbHBIN 0TBET — () Gaios.

Pemenue 3amaun: OneHMBAETCS XOJ pEHICHUS M MPaBUILHOCTH YUCICHHOTO OTBETA.
3ajaya OIIECHUBAETCS B COOTBETCTBUM C YPOBHEM CJIOKHOCTH.

HaGpanHoe Kkoau4yecTBO OauIOB MPHUBOJUTCS K MAKCHMAJIbHOMY B IPOIEHTHOM
BBIPKEHUH, T.€. CTyAeHT Habpan 15 6amra u3 20 Bo3MokHBIX. ITO cocTaBiusieT 75 %. IlepeBox
MIPOIICHTOB TE€CTA B YETHIPEXOAIBHYIO CHCTEMY CIIEAYIOIIAs:

[TponeHTHI <61 6172 73 —-86 87 — 100
Bamner <3 3,05-3,6 3,65-4,3 435-5
Oruenka Tect He cnan 3 4 5




MHUHOBPHAYKHN POCCHUN
HwxHekaMCcKkHii XUMHKO-TEXHOJIOTHYECKU HHCTUTYT (prnan) heaepaabHOTo
roCy/1apCTBEHHOT0 OI0/KETHOTO
00pa30BaTENLHOTO YUPEKACHHSI BHICIIIETO 00pa30BaHUs
«KazaHcKkuii HaIlMOHAIBHBIN UCCIIEI0BATEIbCKUN TEXHOJIOTMYECKUIT YHUBEPCUTET
@aKyJIbTET TEXHOJIOTHYECKHUI
Kadenpa 6uorexnonoruu

Hanpasnenue: 19.03.02 «ITpoayKThl MUTAHUS U3 PACTUTEIBHOTO CHIPhS
[Tpodus: «Texnonorus xieba, KOHAUTEPCKUX U MaKapPOHHBIX U3IACIUII»
®opma oOyuenus:  Ounas

Keanudukanms: OakanaBp

Cemectp 3

Chnucok BOIIPOCOB K 3a4Y€Ty

no qucuumiuie b1.0.22 «Anaautudeckass XuMus ¥ (PU3UKO-

XUMHUYECCKHE METOAbI aHAJINU3a»

1 BOITPOC

1. IlpenMer W 3amayu aHAIMUTHYECKOM XUMHUU. KayeCTBEHHBIH U KOJIMUYECTBEHHBIN
aHanus. Knaccudukanus METOJOB aHAIUTHUECKONM XWUMHUHU. Poib aHaqUTHUECKONH XUMUU B
PELICHUH pa3IMuHbIX HAPOJAHOXO3SIMCTBEHHBIX 3a/1a4.

2. 3akoH JedcTBymUX Macc. KoHCcTaHTa XMMHUECKOTO paBHOBECHS U €€ HU3MUECKU
cMmbIciL. [IpuMeHeHne 3akoHa AEMCTBYIOIIMX MACC B AHAIUTHYECKOW XUMUU.

3. Cnalble 3eKTponuThl U ux kiaccudukanua. CTeneHb ¥ KOHCTaHTa JUCCOLUAIIUU
cJ1a0BIX AJIEKTPOJINTOB. 3aKoH pa3zbasienust Octanpaa. ABronpoTtonaus Boasl. pH u pOH.

4. CunbpHble DOJEKTPOIMTHI, UX Kilaccudukanus. AKTUBHOCTb, KOI()PHUIMEHT
aKTUBHOCTH U MOHHAsl cuia pactBopa. Pacuet pH pacTBopoB KHCIOT U OCHOBaHUI.

5. bBydepusie pactBopbl, ux kiaccudukanus. OcCHOBHbIE CBOHCTBAa OydepHbIX
pactBopoB. bydepnas emxocts. Pacuer pH Oydepubix pactBopoB. Ilpumenenue OydepHBIX
pacTBOPOB B XUMHUYECKOM aHAJIN3E.

6. PaBHOBecwe B pacTBOpax THIPOIMIYIOIIUXCS cojiedl. Turbl ruaponmsza. MeToabl
NOJIAaBJICHUS W ycuiieHus ruaponusa. CTeneHb M KOHCTaHTa ruaponusa. Pacyer pH pactBopos
COJIEH.

7. CymHOCTh U KiIaccU(pUKAIM TUTPUMETPUUECKUX METOJ0B aHanu3a. TpeOoBaHMs K
peakuusM, UCHOJb3YEMBbIM B TUTPUMETpUU. MeToabl TUTpOBaHUs: MpsiMOe, oOpaTHOE U IO
3amenenuto. [Ipumepsr.

8. Bprunciienus Macchl ONpPEAENsieMOro BEIIECTBA B TUTPUMETPUIECKOM aHAIM3e (110
MOJISIPHOM KOHILIEHTpAllMM SKBHUBAJEHTa M TUTPY CTaHAApPTHOro pactBopa). llpuHimn
HKBUBAJIEHTHOCTU B TUTpUMETpHH. MojsipHas macca 3KBHBaJ€HTa BELIECTBAa B OOMEHHBIX U
PENOKC PEAKIUAX.

9. KoHmeHTpanuu pacTBOPOB W CHOCOOBI WX BBIPAKEHHS: IPOLEHTHAs (MaccoBast
JoJs), MaccoBast (TUTP), MOJISIpHAs, MOJISIpHAas KOHLEHTpAIMs SKBHUBAJEHTa (HOpMalbHas).
B3aumocBs3bs Mex 1y crioco6amMu BeIpaK€HUS KOHIEHTPALUi B THATPUMETPHUH.

10. CymHocTh  mpolecca  KHUCIOTHO-OCHOBHOTO — TUTpoBaHusA.  ['paduueckoe
MpeJICTaBICHUE Ipollecca TUTPOBAHMSI (KpUBbIE TUTpOBaHHUA). Touka SKBUBAJIEHTHOCTH U
KOHeYHasi Touka TUTpoBaHus. Ckadok TUTpoBaHus BOIM3M T.3., mpaBUiIo BHIOOpa HHAMKATOPA.

11. KpuBble THUTpOBaHHMSI PACTBOPOB CHUJIBHBIX OJHONPOTOHHBIX KHUCIOT, THIIA
XJIOPOBOJIOPOHOM, pacCTBOPaMHU CHJIBHBIX OCHOBAaHUHM, 1 Ha000poT. CKauOK TUTPOBAHUS U €TO
XapaKTepucThka. BpiOop wuHAMKAaTOpa MO CKauky TUTpoBaHus. Kpurepuii BO3MOXKHOCTU
TUTPOBAHUS CHJIBHBIX KHCJIOT CUJIbHBIM OCHOBaHUEM, U HA00OPOT.

12. KpuBble TUTPOBAHHUS PACTBOPOB CIIA0OBIX OJHOMPOTOHHBIX KHUCIIOT, TUIA YKCYCHOI,
pacTBOpaMH CHJIBHBIX OCHOBaHMHA. CKauoK THUTPOBaHMS M €ro XapakTepuctuka. Bribop
MH/IMKAaTOpa MO CKa4yKy TUTpoBaHMA. KpuTepuili BO3ZMOXXHOCTH THTPOBAaHUS CIIA0BIX KHCIOT
CUJIbHBIM OCHOBaHHUEM.



13. KpuBble TUTpOBaHHUsI PAaCTBOPOB CIA0BIX OCHOBAHHM, THIA THAPOKCHIIA aMMOHWSI,
pacTBOpamMu CHITBHBIX KHCIOT. CKayoK TUTPOBAHUS M €r0 XapaKTepucTuka. BeiOop nHauKaropa
Mo CKauyky TUTpoBaHUs. Kpurepuii BO3MOKHOCTH TUTPOBAHHS CIAOBIX OCHOBAaHWM CHIIBHOW
KHUCJIOTOM.

14. Mnaukatopbl KHCIOTHO-OCHOBHOTO TUTpoBaHusi — pH wunHaukaropsl. HMoHHO-
xpoMo(opHasi Teopusi KUCIOTHO-OCHOBHBIX HWHAMKAaTOpOB. MHTepBan mepexoja OKpacKH
WHAMKATOpa M MokaszaTtens TuTpoBaHus (pT) kak cepeanHa 3Toro MHTEepBana. MHaukaTtopHas
omroOKa TUTPOBAHUSI.

15. OkucIuTeNbHO-BOCCTAHOBUTENIBHBIE peaKUuu (pelroKc MIpouecchl). TUIBI peloKc
peakuuid. [Ipumepbl  OKHCIHMTENBHO-BOCCTAHOBUTEIBHBIX  PEAKLHM, HCHOJIB3YEMBIX B
AHAIUTUYECKOW XUMHH.

16. Buusnue pa3nuyHbIX (PAaKTOPOB HA BEIMUYMHY PEJOKC MOTEHIMAia, HA CKOPOCTh U
HaIIPABJICHUE OKUCIIUTEIbHO-BOCCTAHOBUTENBHBIX peakuuid. Y paBHeHue Hepucra-Ilerepca.

17. CyumHocTh penokc MeToJoB M ux kiaccudukauus. [lonstue o6 oxcuaumerpuu u
penykromeTpun. BeiOop 00BEKTOB OIpeiesieHUs] Ha OCHOBE PEaIbHBIX PEIOKC MOTSHIINAIIOB.

18. KpuBble TUTpOBaHUS B OKHCIHTEIbHO-BOCCTAHOBUTEIIBHBIX METOJaX U BBIBOJABI W3
HuX. Kputeprun Bo3M0OKHOCTH UCII0JIB30BAHUS PETOKC METO/IOB.

19. Meronbl ycranoBienus T.D. B pemokc Merojnax. Pegokc UHAMKATOPHI.
Crnenuduueckre HHANKATOPBL. be3nHAUKaTOPHOE TUTPOBAHUE TIPH HATMIUHA OKPACKU OJHOTO U3
KOMIIOHEHTOB PEJIOKC peaKkiuu.

20. Tlepmanranatomerpusi.  CraHmapTu3amysi  pacTBOpa  I[I€pMaHTaHaTa  KaJlus.
[TpeumymiectBa u HepocTaTKU Metofa. [Ipumenenne metosa.

21. Nonmomerpusa. CranmapTuszanusi pacTBopa THOCyib(ara HaTpus. lIpemmyiecTBa u
HejocTaTKu MeToaa. [Ipumenenue Meroa.

22. KoMIUIEKCHBIE COCIUHEHUS B aHAIUTHYCCKOW XUMHUHU. THIBI KOMILICKCHBIX
coeMHEHU. AMUHOTIONUKApOOHOBBIE KUCIOThHI KAK THTPAHTHI.

23. KoMmIiekCOHOMETpHUeCKOoe THUTpPOBaHME. MeXaHW3M KOMIUIEKCOOOPa30BaHHS C
yuactueM KomiuiekcoHa |lI (tpunon b) KpuBble KOMIUIEKCOHOMETPUYECKOTO THUTPOBAHUS,
WHJIUKATOPBl U MEXAHU3M UX JEHCTBUA.

24. TeopeTndeckre OCHOBBI IIOTEHIIMOMETPHUYECKOTO MeTo1a aHanu3a. Knaccuduxanms.

VYpasuenue HepHuera. [Ipumenenue merona.

25. Tunsl 3J€KTPOI0B, UCTIOIb3YEMBbIX B TOTEHIIMOMETPUYECKHUX METOIaX aHAJIN3a.
DNEKTPObI NEPBOTO U BTOPOTO POJAA.

26. InAMKaTOpHBIE 3JIEKTPOABI B Pa3IMYHBIX AHATUTHUECKUX PEAKLUAX U DJICKTPO/IbI
CPaBHEHHS.

27. VloHocenekTUBHBIE 37eKTPO bl CTEKIISTHHBIN AIeKTpoa1. YpaBHeHne HepHera st
CTEKJISTHHOTO AJIEKTPO/Ia.

28. [IpsiMast MOTEHIIMOMETPHS M TOTEHIIHOMETPUIECKOe TUTpoBanue. I padudeckoe
IpeJICTaBICHUE Pe3yabTaTOB aHaiau3a. OnpeeneHnue TOYKM IKBUBAJICHTHOCTH 110 Pe3yiibTaTaM
MOTEHLIMOMETPUYECKOTO TUTPOBAHUS.

29. [IpyunHa BOZHUKHOBEHUS IBOMHOIO 3JIEKTPUYECKOT0 CJI0s Ha rpaHulle pa3zaena das.
VYpasuenune HepHcra-Iletepca. @akTopsl, BAMAIONIME HAa BEIMUNHY TOTEHIIMAIA PABHOBECHS.

2 BOITPOC

1. Ompenenuts ®(Fe) B ene3HOH MPoBOJIOKe, ecau nocie pactBopenus 0,1400 r ee B
CepHOIi KUCIIOTe Ha TUTpOBaHKe yiuio 24,85 cm® pactBopa nepmanranara kamus ¢ T = 0,003161
r/em®.

2. KakoBa MoussipHas KOHIIEHTpPALUsl SKBUBAJEHTA pacTBOpa TMAPOKCHJA KaJHs, €CIU
Ha TtutpoBanme 20,00 cm® sTOoro pacteopa morpe6osamock 20,00 cm® pacteopa HCI ¢
T(HCI/NaOH) = 0,003874 r/cm®.

3. Ha tutpoBanme xmopuaa kamus pacxomyercs 24,20 cm® pactsopa AgNOsz ¢ T =
0,124300 rt/cM®. Cxombko rtpammoB KCl comepxutcs B oOpasie M KakoBa MOIApHAS
KOHIIEHTpalUsl SKBUBAJIEHTa 3TOr0 pacTBopa’?



4. U3 1,4505 r NaCl mapku X.4. IPHUTOTOBJICH PacTBOP B MEPHOM KOJI0E €MKOCTHIO
500,00 cm®. Ha tutposanue 25,00 cm® aToro pactsopa pacxoxyetcs 24,80 cm® pactBopa AgNO:s.
BbrancnuTe MONSIpHYIO KOHIIEHTpAIMIO SKBUBajieHTa U TUTP pactBopa AgNOs.

5. Jnsa HeWrpanuzauuu pactBopa, cojepxkamero 0,5000 r TEXHUYECKOW COJIbI
notpeboBanocs 10,04 cm® pactBopa comsHON kucnotel ¢ T = 0,003646 r/cm®. CKoIbKO
npoueHToB NaxCOs3 conepxkutcst B o0pasiie?

6. Omnpenenuts ®(H2C204-2H20) B 06pa3siie, eciu ero HaBecka 3,3900 r pacTBOopeHa B
BoJe M 00beM pacTBopa noBeaeH a0 500,00 cm®. Ha turpoBamme 25,00 cm® pacTtBOpa
pacxomyercs 23,52 cm® pactBopa KMNnOs ¢ MonspHOil KoHIeHTpanuel skpuBanenTa 0,1124
MOJIB/IM°.

7. B mepHoii konbe emkocThio 200,00 cM® mpuroTOBIEH pacTBOp U3 HaBecku 1,2640 T
NazC,04. Onpenenuts KomuuecTo B cM° pactBopa KMNOa, H3pacxo10BaHHOTO HA THTPOBAHHE
20,00 cm® pactBopa Na,C,04, ecn MonsipHas KOHIEHTparus kBuBagenTa KMnO4 cocTapiser
0,0417 mons/mm®.

8. Ha turposanme 20,00 cm® pactBopa ruapokcuaa Hatpus ¢ T(NaOH/ HpSO.) =
0,004904 r/cm® pacxomyercst 20,00 cM® pacTBopa CONSHON KHCIOTBL. BBIYMCIHTE MOISPHYIO
KOHILIEHTpAaLMIO SKkBHUBaseHTa pactBopa HCI.

9. K 100 cm® pactopa HCOOH ¢ MonspHoii koHnenTparnueii 0,2 Mos/amM° npubaBuim
100 cM® pacTBOpa THAPOKCHIA Kaums ¢ MOJAPHOH KoHIeHTpamuen 0,2 Momb/mM°. BerdaucanTts
pH noxydyenHoro pactBopa.

10. B mepHoit konbe Ha 500,00 cm® pacTBOpeHO HemsBecTHoe KonmmuectBo NaOH. Ha
tutpoBanue 25,00 cM® 3TOro pactBopa n3pacxonoBaHo 22,50 cM® pacTBOpa CONAHOM KHCIOTHI C
T = 0,003646 r/cM®. BeranciuTs Maccy THAPOKCH 1A HATPHUS, COJEPIKAIIIETOcs B MEPHOH KOJIOE.

11. HamummTe XMMHYECKHUE PEAKIIMU, BBIYUCIUTE TUTP U MOJSPHYIO KOHIIEHTPAIIHIO
SKBUBAJIEHTAa PACTBOPA CEpPHON KMCIOTHI, ecnu Ha TuTpoBanme 19,20 cm® pactBopa H2SOs
u3pacxonosano 20,00 cm® pactBopa NazB4O7-10H20 ¢ MonsipHOii KOHIIEHTpaIMel SKBUBATEHTA
0,1000 mous/mm®.

12. CxonbKo rpaMMOB KapOOHATA HATPHUsS HANO B3ATh s mpurotosienus 200,00 cm?
pacTBOpa ¢ MONAPHOH KoHIeHTpamueil sxBuBanenta 0,1000 moms/mM3? Onpenemute pH 3TOTO
pacTBopa.

13. Yemy paBHa MonspHas KOHIEHTpauus u Tutp pactBopa HCI, ecrm B 1,00 mm®
conepxutcs 5,8500 r aroit kucnoter? Onpenenute pH »Toro pacreopa.

14. Ha tutpoBaHue pacTBopa, noiaydeHHoro pacrsopenueM 3,1580 r KOH, pacxonyetcs
24,45 cm® pactBopa HCl ¢ MomspHOW KoOHIEHTpamueill »kBuBaneHTa 1,9655 Moms/mve.
Beruucnute maccoByto oo KOH B o6pasie.

15. K 25,00 cm® pacTBOpa yKCYCHOI KHCIIOTBI C MOJIIPHOH KOHIIEHTpAINeil SKBUBAICHTA
0,2000 momb/mv® mpubasneno 24,00 cm® pactBopa KOH ¢ MomspHOii KOHIEHTpanueit
sxuBanenTa 0,2 Mois/mv>. Onpenenute pH TonydeHHOTo pacTBOpa.

16. K 25,00 cm® pacTBopa yKCYCHO# KMCIIOTHI C MONSPHOH KOHIIEHTpaIyeil SKBUBATEHTa
0,2000 mons/mv® mpubasieno 24,00 cm® pactBopa KOH ¢ MonspHO#l KoHIeHTparmeit
skBuBanenTa 0,2000 mons/mv>. Onpenenute pH HOTY4eHHOTO pacTBOpA.

17. K 50 cm?® pactBopa HCOOH ¢ MonspHoii kornenTpanueii 0,2 Moms/mm® npubasumm
100 cm® pacTBopa THMAPOKCHUJIA KaJusl C MOJIIPHOM KoHIeHTpauueit 0,2 MOJTB/TM°. BBIYHCITHTS
pH nonydennoro pacrsopa.

18.  Ompenenuty ®(H2C204-2H20) B 006pa3sue, eciu ero HaBecka 3,3900 r pacTBopeHa B
Boje U oOBeM pactBopa naoseneH ao 500,00 cv®. Ha tutpoBanue 25,00 om® pactBopa
pacxomyercs 23,52 cm® pactBopa KMnO4 ¢ MonspHO# KoHIeHTpanmeii sxsuBanenta 0,1124
MOJTB/ M.



KPUTEPUU
OLEHKH 3HAHMIi CTYIEHTOB Ha 3a4eTe

Ha 3aueree cTyleHT, OTBETHMB Ha JBa BONPOCA, MOXKET MOJIYYUTh MaKCHUMajJbHOE KOJUYECTBO
6amoB — 40.

OneHka «OTJMYHO» 32 OTBET Ha | BOIPOC BBICTABISETCS, €CIIM MHTEpBaj OallJIOB peUTHUHTa
cryaenra 17,5 < R< 20 u cryneHt:

- MOKa3zal TiayOOKHMe M BCECTOPOHHHE 3HAHHUS MO BONPOCY B COOTBETCTBUU C Y4eOHOI
IIPOrpaMMOii, OCHOBHOM M IOMOJIHUTENbHOU auTepaTypoi (7,5 < R < 8);

- CaMOCTOSITENIbHO, JIOTMYECKH CTPOMHO M IMOCIEIOBAaTEIbHO H3JaraeT y4eOHBI MmaTepuan,
JEMOHCTPUPYsI YMEHHME aHAIN3UPOBATh Pa3IMYHbIE HAyYHbIE B3IJISL/IbI, apTyMEHTUPOBAHO OTCTaUBAaTh
cobcTBeHHYIO mo3uImio (3,5 <R <4);

- TBOPUYECKHU CBA3BIBAET TEOPETHUUECKUE MOJIOKEHHUS ¢ IpakTUKOH (3,5 < R <4);

- obmamaer kyapTypol peun (3 <R <4);

OneHka «XOpomlIO» 3a OTBET HAa BOMPOC BBICTABIACTCS, €CIM WHTEPBAI OaUIOB peHTHHTa
crynenta 14,5 <R <17 u cryzneHr:

- MOKa3bIBAE€T TBEPJbIE M JIOCTATOYHO IOJHBIE 3HAHUS I10 BONPOCY OWJIeTa B COOTBETCTBHH C
y4eOHOU MPOrpaMMoii, yBEpEeHHO OPUEHTHPYETCS B OCHOBHOI nuteparype (6,5 <R <7);

- CaMOCTOSITEIbHO U IOCJIEI0BAaTENIbHO U3JIaraeT yuyeOHbI MaTepua, NpeANpUHIMAET MOIBITKU
aHAJIM3UPOBATh PA3IUYHbIE HAy4YHbIE B3IJISIABI U OOOCHOBATh COOCTBEHHYIO MO3HIIMIO, HPU ITOM
J0MyCKaeT He3HaunTenbHble ommoku (3 < R < 3.5);

- YMEET CBSI3bIBATh TEOPETUUECKHE MOJOKEHHS C TPAKTUUECKON A TETbHOCTHIO
(2,5<R<3)5);

- OTJIMYAETCS pa3BUTOM peubto (2,5 <R < 3);

OneHka «yJAOBJIETBOPUTENbHO» 32 OTBET HA BOIPOC BBICTABISAETCS, €CJIM HHTEpBal OalljoB
peiitunra cryaenta 12 < R < 14 u cTyneHT:

- TOKa3bIBaeT TBEpJblC 3HAHMS IO BOIPOCY OWJIeTa B COOTBETCTBUM C Y4eOHOM IporpaMMmoi,
OPHEHTUPYETCS JINLIb B HEKOTOPBIX JINTEPATYPHBIX UCTOUHUKAX (4 < R <5);

- yueOHBIN MaTepuai U3j1araeT penpoAyKTUBHO, 10IMycKast HeKoTopble omMOku (2 < R <2.5);

- TpeANpPUHUMAET TMOMBITKM aHAJIW3UPOBAaTh pa3IMYHbIE Hay4yHbIE B3IJIs/bI, OOOCHOBATH
COOCTBEHHYIO MO3UIINIO 110 TpeboBaHuIo npenojasatens (2 < R <2.5);

- C TPYJIOM YMEET YCTaHOBUTH CBSA3b TEOPETUUYECKHUX MOJ0KEHUH ¢ MpakTukoi (2 <R < 2);

- pedb He Bcerja JIOrMuHa U nocienonatenpHa (2 < R < 2).

OreHka «Hey/10BJ1eTBOPUTEJIbLHO» 32 OTBET HA BOIPOC BHICTABISAETCA, €CIM PEUTHHT cTyneHTa R
< 12 6anmioB U CTYICHT:

- IGMOHCTPHUPYET He3HAHHWE OCHOBHBIX MMOI0XkeHHi Bompoca (R < 4);

- HE OPUCHTHUPYETCS B OCHOBHBIX JIUTEPATYpHBIX UCTOUHHKAX (R < 2);

- IGMOHCTPHUPYET He3HAHHE OCHOBHBIX XUMHUYECKHX U (PU3HUYECKHX 3aKOHOB (R < 2);

- HE B COCTOSIHUHU J1aTh CaMOCTOSITENIbHBIM OTBET Ha BOIMPOCHI, 000CHOBATh COOCTBEHHYIO MO3UIINIO
(R<2);

- HE YMEET YCTaHaBJIMBATh CBSA3b TCOPETHUYESCKUX MOJIOKEHHI ¢ mpakTukoi (R < 1);

- peub cnabo pa3BuTa U MasioBbIpazuTeibHa (R < 1);

OneHka 3HaHUM CTYJAEHTOB BBICTABIISIETCS IO PE3yJbTaTaM OLIEHOK 32 OTBETHI Ha BOIIPOCHI.

ITo pe3yabTaTaM 0TBeTOB Ha 2 BONPOCA BHICTABJISICTCH!

- «OTJIMYHOY», €CITM MHTEepBaJI peiiTuHra coctaBiseT 35 < R < 40;

- «XOPOILLO0Y, €CIM UHTepBal pedTuHra coctasiseT 29 < R < 34;

- «yI0BJIETBOPUTEJIbHO», €CITH MHTEPBaAI peiTHHTra cocTtaBiseT 24 < R < 28;

- «HeY/10BJIETBOPHUTEJIBLHOY, €CIIU MHTEpBaJ peiitunra R < 24 Ganna.



