





Ilepeuenv Komnemenyuil u UHOUKAMOPOE OOCMUNCEHUA KOMREMEHYUIL C YKA3aHUeM IMaAnoe hopmupoeanus 6 npoyecce 0C80eHUA
OUCUUNTTUHDL
Komnerenmusi:
OIIK-5 Crioco6eH OCyIIeCTBISATh IKCIIEPUMEHTATbHBIC UCCIICOBAHUS U UCTIBITAHUS TI0 33JaHHOW METOIUKE, IPOBOJAUTH HAOIIOICHUS 1

HU3MEPCHHA C YIHETOM Tpe60BaHHI>i TCXHUKU 6630HaCHOCTI/I, O6pa6aTBIBaTB W UHTCPIPECTUPOBATH SKCIICPUMCHTAJIBHBIC JAHHBIC.
I/IHI[I/IKaTopr JOCTHXKCHHA KOMIICTCHIIMH
5.1. 3mHaer TECOPECTUUCCKHUEC OCHOBBI U MMPUHIUIIBI XUMHYCCKUX U (bPISI/IKO'XI/IMI/ILIeCKI/IX METOJA0B aHaJIn3a, METOAbI I/II[CHTI/I(bI/IKaHI/II/I
MaTEMaTHUYECKUX OIMHMCAHUI TEXHOJIOTHUYECKUX IIPOLCCCOB HA OCHOBE DKCICPUMCHTAJIBHBIX JAHHBIX
5.2. Ywmeer BBI6I/IpaTB MCTOJUKY aHaJIn3a JJIA IMOCTaBJICHHOM 3a1a4i 1 BBIIIOJIHUTE OKCIICPUMEHTAIIBHO, IPUMEHATH METOAbI
BBIYMCIIMTEILHON MaTeMaTHKA M MaTEMaTHYSCKOM CTaTHCTUKHU JIA O6pa6OTKI/I PE3yIbTaTOB 3KCIICPUMEHTA,

5.3. Brnazmeer HaBBIKAMH MaTEMaTHYCCKOW CTATHCTHKH, MPOBEICHUS XUMHUYECKOTO aHATTN3a U METPOJIOTUICCKOM 00pabOTKH Pe3yabTaTOB
AKTUBHBIX U ITACCUBHBIX KCIIEPUMEHTOB

Huouxamoput
oocmuiicenus
KomnemeHuuu

Omanwl hopmuposanus 6 npoyecce 0c60eHUA OUCYUNTUHDBL

Jlexuyuu

Ipakmuueckue
3anamus, 1adopa-
MOPHbLI NPAKMUKYM

Jlabopamopnoie
3anAmu

Kypcosoit npoexm
(paboma)

Haumenoeanue
OUEHOUHO020 CpeOCcmea

OIIK-5.1

Tema 1, Tema
2, Tema 3, Te-
Mma 4, Tema 5,
Tema 6

He npenycmotpenst

Tema 1, Tema 2, Tema
3, Tema 5, Tema 6

He npenycMoTpensr

JlaGopaTopHas padora.
Tect. KoytokBuyMm.
KonTponbHas pabora.
3auer.

OIIK-5.2

Tema 1, Tema
2, Tema 3, Te-
Mma 4, Tema 5,
Tema 6

He npenycMmotpensl

Tema 1, Tema 2, Tema
3, Tema 5, Tema 6

He mpenycMoTpenst

JlaGopartopHas paboTa.
Tect. KommokBuyMm.
KonTponbHas pabora.
3ayer.

OIIK-5.3

Tema 1, Tema
2, Tema 3, Te-
ma 4, Tema 5,
Tema 6

He mpenycMmoTrpensl

Tema 1, Tema 2, Tema
3, Tema 5, Tema 6

He npenycMmoTpensl

JlaGopaTtopHas padora.
Tect. Komnoksuym.
KonTponbnas pabora.
3auer.




Ilepeuens oyenounvix cpeocme no oucuunaune (Mooyj)

3 — cemecmp — ounasa gpopma (3a4er)

Ouyenounvle cpeocmea Kon-60 Min, éannoe Max, oannos
Jlabopamopnasa paboma. 3 3*10=30 3*15=45
Tecm. 1 10 20
Konumponvnas paboma. 1 10 20
Coaua Konnokeuymoes 1 10 15
Hmozo 60 100

3 — cemecmp — ouHo-3a0uHnan hopma (3a4er)

Ouenounvle cpedcmea Kon-60 Min, éannoe Max, oannos
Jlabopamopnasa paboma. 3 3*10=30 3*15=45
Tecm. 1 10 20
Konmponsnas paboma. 1 10 20
Coaua Ko110KEUYMOE 1 10 15
Hmozo 60 100

3 — cemecmp — 3a0unan gpopma (3auem)

Ouyenounvle cpeocmea Kon-¢60 Min, 6annoe Max, 6arno6
Jlabopamopnasa paboma. 1 20 30
Tecm 1 15 25
Coaua Konnokeuymos 1 10 20
Konumponvnas paboma 1 15 25
Hmozo 60 100
4 — cemecmp — ounasn gpopma:

Ouenounvle cpeocmea Kon-60 Min, 6anoe Max, oannoe
Jlabopamopuaa paboma. 3 5*3=15 10*3=30
Tecm. 1 5 8
Konmponvnas paboma. 1 6 8
Coaua Konnokeuymoe 2 2*5=10 2*7=14
IK3amen 24 40
Hmozo 60 100

4 — cemecmp — ouno-3a0unasn gopma.
Ouenounvle cpeocmea Kon-60 Min, 6anoe Max, oannoe
Jlabopamopuas paboma 3 5*3=15 3*10=30
Tecm 1 11 16
Coaua Konnokeuymoe 2 2*5=10 2*7=14
IK3AMEH 24 40
Hmozo 60 100

4 — cemecmp — 3a0unan hopma
Ouyenounvle cpedocmea Kon-60 Min, oannoe Max, oa106
Jlabopamopnasn paboma 3 5*3=15 3*10=30
Tecm 1 11 16
Coaua Konnokeuymoe 1 5 7
Konumponvnas paboma 1 5 7
IK3AMEH 24 40
Hmozo 60 100
Ouyenounvle cpeocmea Kon-60 Min, oannoe Max, oa106




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)

OHCHK& «OTJIMYHO» BBICTABJIACTCA CTYACHTY, €CJIM TCOPETHUUICCKOC COACP-
JKaHUC KypcCa OCBOCHO IMOJIHOCTBIO, 0e3 HpO6€ﬂOB; nucyepnbiBarouie, rnocie-
JOBATCJIIBbHO, YCTKO W JIOTHYCCKU CTpOﬁHO nu3jara€t Marcpual; CBO6OI[HO
CHIpaBJIACTCA C 3aaadaMu, BOIIPOCAaMH W JPYruMHU BHJAMH TPUMCHCHUA
3HaHPII>i; HCIIOJIB3YCT B OTBETC JOIOIHUTCIbHBIN MaTcpual BCC MPEAyCMOT-
PEHHEBIC nporpaMMoﬁ 3aJaHus BBIIIOJHCHBI, KAYCCTBO MX BBIITOJIHCHHA OIIC-
HCHO YHCJIOM 6aJ'IJ'IOB, OJIM3KUM K MaKCUMAJIbHOMY; aHAJIM3UPYET IOJYyYCH-
HBIC PE3YJbTAThI; MPOABIIACT CaMOCTOATCIBHOCTL IIPU BBIIIOJHCHUHU 3aJid-
HHUN

74 - 86

Xoporio (3a-
YTEHO)

OneHka «XOpOIIO» BBICTABIISIETCS CTYyNEHTY, €CIIM TEOPETUUECKOE COAep-
KaHWE Kypca OCBOEHO TOJHOCTBIO, HEOOXOAWMBIE TPAKTHYECKHE KOMIIe-
TEHIIMM B OCHOBHOM C(OPMHUPOBAHEI, BCE MPEAYCMOTPEHHBIE POTPaMMOi
00y4eHus1 yueOHbIE 3a1aHUsl BBIIIOIHEHBI, KAYECTBO UX BBIIIOJHEHUS 10CTa-
TOYHO BBICOKOE. CTYAEHT TBEpAO 3HAET MaTepHai, TPAMOTHO M IO CyIe-
CTBY M3JaraeT ero, He JAOMYCKas CYIIECTBEHHBIX HETOYHOCTEH B OTBETE Ha
BOIIPOC.

60 -73

VY noBnerBo-
putensHO (3a-
YTEHO)

OrneHka «yIOBIETBOPUTEIHHO» BBICTABISETCS CTYACHTY, €CIHM TeOpeTHde-
CKOE cofiep)KaHre Kypca OCBOEHO YaCTUYHO, HO MPOOETbl HE HOCAT CYyIIIe-
CTBEHHOTO XapakTepa, OOJBIIMHCTBO IMPEIyCMOTPEHHBIX MPOTPaMMOil 3a-
JTAHWI BBITTOJIHEHO, HO B HUX UMEIOTCSI OIIMOKH, TP OTBETE HA ITOCTABIICH-
HBI BOIIPOC CTYJEHT JOIMYCKaeT HETOYHOCTH, HEIOCTATOYHO IMPaBUIIbHEIC
(dhopMyNHpOBKH, HAOMIOAAIOTCS HApyIIEHHUS JOTMYECKOH IMocie0BaTelNb-
HOCTH B U3JI0KEHHH ITPOrpaMMHOI0 MaTepraa.

OneHka «3a4TeHO» BBICTABIIAETCA CTY-
JIEHTY, €CIIi OTBETHI HA BOIPOCHI IO Te-
MaM JHMCLMIUIMHBI  IIOCJIEJOBATEIIbHBI,
JIOTHYECKH M3JIOKEHBI, JOIYCKAKOTCS He-
3HAYUTEIbHBIE HEIOYETHl B OTBETE CTY-
JIEHTa, TaKHe KaK OTCYTCTBHE CAMOCTOS-
TEJNBHOTO BBIBOJIA, pEUEBBIC OLIMOKH U TIP

Huxe 60

HeynosnerBo-
PUTEITHHO
(1e 3auTeHO)

OrneHka «HEYIOBJIECTBOPUTEIBHO» BBICTABISETCS CTYICHTY, €CIM OH He
3HAeT 3HAYMTEIHHOW YacTH MPOTrPaMMHOI0 MaTepHaa, JOIyCKaeT CyIie-
CTBEHHBIE OIINOKH, HEYBEPEHHO, C OOJNBIIMMH 3aTPYAHEHUSIMHU BBITIOIHSET
NpakTHYecKue paboThl, HEOOXOAWMBIE NMPAKTHYECKUE KOMIIETCHIMH He
c(hopMHPOBaHbI, OOJBIIMHCTBO MPEAYCMOTPEHHBIX IPOrpaMMoOn 00y4eHus
yueOHBIX 331aHUIl HE BBITIOJIHEHO, KAYeCTBO UX BBITIOJHEHHSI OIEHEHO YHC-
JIOM 6aJIIOB, OJIM3KUM K MUHUMAJIEHOMY

OLIGHKa «HC 3a4TCHO» BBICTABJIACTCA
CTYACHTY, €CJIM CTYACHT HC 3HACT OCHOB-
HBIX TTOHSATHH TEMBI JUCHUIIIIMHBI, HE OT-
BCYACT HA NOIIOJHHUTCIIbHBIC U HABOJAAIINEC
BOIIPOCHI IIpCrioaaBaTeIIA.




KpaTkasi xapaKkTepHCTHKA OLIEHOYHBIX CPe/ICTB

o gucouiuinae b1.0.20 Axanutnyeckast XuMUst

Neri/|Hanmenona- Kpatkas xapakrepucrrka [Ipencrasie-
I  |HUE OIICHOY- HUE OLICHOY-
OLICHOYHOT'O CPEJICTBA
HOTO Cpe/l- HOTO Cpe/l-
CTBa cTBa B (hoHe
1 2 3 4
1 |Kontponb- |CpeacTBo NPOBEPKU YMEHHUM NPUMEHSTH o- |KoMmruiekT
Has paboTa |Ty4deHHBIE 3HAHUS IO 3apaHee ONpPEACIICHHON |3aIaHuid ISt
METOJIMKE JIJIs PEIICHUs 3a]]a4 UITU 33JJaHUH 110 |BBITIOJIHEHUS
MOAYJIIO WU JUCLMIUIMHE B LIETIOM. KOHTPOJIBHBIX
paboT
2 |Jlabopatop- |ITO0 B yueOHOM pabOTHI, IETIBI0 KOTOPOH Tembl 1a60-
Has paboTa |ABJIAETCS U3yUYeHUE (MCCIENOBAHNE, U3MEPE- |pAaTOPHBIX
HUE) XapaKTePUCTHUK Ja00paTOpHOTO 00BEKTA. |paboT, KOH-
[enp 1abopaTOpHBIX 3aHATHI: OCBOEHUE U3Y- |TPOJIbHBIE
4aeMoM y4eOHOU JUCIUTUTHHBL, IPUOOPETEHUE |BOIIPOCHI IO
HABBIKOB MTPAKTUYECKOTO MPUMEHEHUs 3HaHUH |Teme 1abopa-
y4eOHOM NUCIMIUIMHBI (JIUCUUILINH) C UC- TOPHOM pa-
MOJIb30BAaHUEM TEXHUUYECKUX CPEACTB U (Uu) |OOTHI, BOMPO-
o0opynoBaHus ChI K KOJIJIO-
KBUYMY
3 |KomnokBuym |CpencTBo KOHTPOJIS yCBOEHUs yueOHOoro Ma- |Bompock! mo
TepHUasia TEMBbI, pa3/iesia Wi pa3/leJoB IUCLH- |pa3zienam
IJIMHBI, OPraHU30BaHHOE KaK y4eOHOE 3aHSATUE | UCITUTIIIMHBI
B BUJI€ cOOeCeIoBaHMs PenoaaBaTess ¢ 00y-
YaOINUMHUCS.
4 |UtoroBeiii  |CHcTeMa CTaHIAPTU3HPOBAHHBIX 3a/IaHUH, Kommiekrt
TECT MO3BOJIAIONIAS aBTOMATU3UPOBATh MPOLIEAYPY |3aaHHM 1JIs
U3MEpPEHUS YPOBHS 3HAHUW U YMEHHI 00y4da- |BBITIOJIHCHUS
IOLLErOCs. UTOTOBOTO

TCCTa




MuHHCTEPCTBO HAYKH U BBICIIEro oOpa3oBaHus Poccuiickoit denepanun
HmwxHekaMCKHil XUMHUKO-TEXHOJIOTHYECKUI HHCTUTYT ((uinain)
(deaepanbHOro TOCyIapCTBEHHOTO OI0PKETHOTO 00pa30BaTEIHHOTO YUPEKICHUS
BhICIIIET0 00pa3oBaHus
«KazaHcKkuii HallMOHAIBHBIN UCCIIEI0OBATEIILCKUN TEXHOJIOTHYECKUI YHUBEPCUTET »

Dakynbmem- mexHoI02UYeCKUll
Kageopa — Obweit xumuu u buomexnono2uu

Y4eOHBIM TUTAHOM 10 HampaplieHUI0 moAroToBku 18.03.01 «Xwmudeckasl TEXHOJIOTHD)
UIst o0ydaroluxcsi MpeIycCMOTPEHO IMpoBeleHue JTabOpaTOPHBIX 3aHATUN MO0 JUCIUILIMHE
«AHanUTHYECKAsT XUMUS».

JlaboparopHble 3aHATHS MO JUCIHUILUIMHE IMPOBOJSATCS B CIEHUATBHO O0OpYIOBAaHHBIX
nabopaTopusx ¢ MNPUMEHEHHEM HEOOXOAMMBIX CpEICTB OOy4YeHHs: J1abopaTOpHOTrO
o0opynoBanusi, 00pa3LoB AJid HCCIENOBaHUM, MeTroAuueckux mnocobuil. Llems mpoBeneHus
71a00paTOpHBIX PAOOT - MPAKTUYECKOE OCBOEHUE TEOPETUYECKUX IOJIOKEHUH JIEKIIMOHHOTO
MaTepuana, a TakKe BbIpa0OTKa CTYAEHTaMU OMNpEICNeHHBIX YMEHUW U  HABBIKOB
CaMOCTOSITENIbHOTO 3KCIIEPUMEHTUPOBAHUSI.

Jladoparopnasi padora Nel. YcTaHOBKAa TUTPA COJISIHON KHCJIOTHI METOOM NMHIETH-
poBaHust

1. Kakas peakuus siBJIsi€TCSI OCHOBHOW B METO/1€ HENTpanu3auuu?

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

3. Haiite onpeaeneHue MOHATHI: MOJISIpHAS KOHIIEHTPAIIHs, MOJIIpHAsi KOHLEHTPALIUS dK-
BUBAJICHTA, TUTP, TUTP IO ONPEIEIIIEMOMY BELIECTBY.

4. Kakoe mpakThuyecKkoe 3Ha4eHHE UMEIOT KpUBbIe TUTpOBaHUs? UTO Takoe CKauOK TUTPO-
BaHUs, KOTJa OH HauMHaeTcs U 3akaHuyuBaeTcsi? OT yero 3aBUCUT BEJIMYMHA CKauykKa TUTPOBa-
HuA?

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

1. Ilepeuncaute crnocoObl ONpeesieHNs TOYKH SKBUBAIEHTHOCTU. OTBEThTE, B Kakoil 00-
gactu pH 5eXHUT TOUKa SKBUBAJEHTHOCTHU NPH THUTPOBAHUHM DPACTBOpA: &) CUIBHOM KHMCIOTHI
CHWJIbHBIM OCHOBaHHEM; 0) cinabol KHUCIOTHI CHJIBHBIM OCHOBaHHEM; B) CJIaOr0 OCHOBaHUS
CUJIbHOM KUCIOTOM?

2. Kakue BeliecTBa Ha3bIBalOTCSl KUCIOTHO-OCHOBHBIMU MHJMKaTtopaMu? Kakue coenvHe-
HUS UCIIOJIB3YIOTCS B KAUECTBE KUCIOTHO-OCHOBHBIX MHMKATOPOB?

3. Uro Ha3bpIBaeTCsl MHTEPBAJIOM IEepexoda OKpacku MHAuKaropa? UTo Takoe moka3aTelnb
TUTpoBaHUs uHAUKaTopa? ChopMmynupyiite npaBuiIo BbIOOpa MHIMKATOPA.

JlabopaTopnass padora Ne3. OmpenesieHHe MaccoBOH KOHLIEHTpanMu KapOoHaTa
HATpHs B pacTBope

1. Kakue BemecTBa U Kak MOXHO OINpPEIEIUTh METOJJOM HEUTpaIU3allK C MOMOIIBIO MH-
JTUKAaTOPOB METHJIOBBINA OpaHkeBbIl U GeHondrasenn?

Jladoparopnasi padora Ned. CtangapTusanusi pacTBopa nepMaHraHaTa Kajaus
1. OxucnuTenbHO-BOCCTAHOBUTEIbHbBIE PEaKLIUU (peloKe mporecchl). [Ipumepsl okucau-
TEJIbHO-BOCCTAHOBUTEINIBHBIX PEAKIUH, HCIIOJIb3YEMBIX B AHAIUTHYECKOW XUMHUH.
2. BausiHue pa3nuuHBIX (AKTOPOB Ha BEIMYMHY PEJOKC MOTEHIMala, Ha CKOPOCTh H
HaIlpaBJIEHUE OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX peakinii. Y paBHeHne HepHcera.
3. PaBHOBecue B penokc npoueccax. KoHcTaHTa paBHOBECUS peOKC Peakuil — KoJnde-
CTBEHHAs XapaKTEepPUCTHKA HAMIPABJICHUSI U MOJHOTHI TpoTeKaHus npoiecca. CBs3b MEeXAy KOH-
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cranToil paBHoBecus U DJ1C peaokc peakiui.

4. CymHOCTh pefoKCc MeToO0B U ux kiaccudukaius. [loHarue 06 OKCUANMETPUH U pe-
JTYKTOMETPUH.

5. KpuBble TUTpOBaHUSI B OKHCIUTEIBHO-BOCCTAHOBUTENbHBIX MeTonax. Kpurepuu Bo3-
MO>XHOCTHU UCTIOJIb30BAHUS PEIOKC METO/IOB.

6. Mertonapl ycranoBieHus T.D. B penokc meronax. Pemokc mumaukaropsl. Crenuduye-
CKHE WHJIUKATOPBL. be3MHAMKATOPHOE TUTPOBAHUE MPU HATUYUM OKPACKU OJTHOTO M3 KOMIIO-
HEHTOB PEIOKC PEAKINH.

7. llepmanranaromerpusi. CrangapTusanysi pacTBopa MepMaHIraHara Kajius. YpaBHEHUS
peaxuuii. [IpeumymiecTBa u HegocTaTku MeTona. [IpumeHenune Mmeroaa.

JlaGoparopuas padora NeS. OnpenesieHue o011ei :KeCTKOCTH BObI

1. Crioco6s! pukcupoBanus T.D B KOMINIEKCOHOMETPHUUECKOM TUTPOBAHHUU.
2. Onpenenenne Ca’* u Mg?" npu uX COBMECTHOM MPUCYTCTBUM.

3. XKecrtkocTb Bosibl. Bupl 1 criocoObl onpeieeHusl.

JlaGopaTopnas pa6ora Ne6. [loTeHHHOMETpHYECKOE ONpeaeTeHHe KOHCTAHTHI TUCCO-
HHANHHA YKCYCHOH KHCJIOTHI

1.Ha 4yem OCHOBaHBI MIOTEHIIMOMETPUYECKIE METOIbI aHAJIH3A.

2. Kakast 3aBUCMMOCTb BbIpaxkaeTcsi ypaBHeHueM HepHcra.

3.IlpenmymiecTBa NOTEHIIMOMETPUIECKOTO TUTPOBAHHUS.

Marepwuaisl 1a00paTOpHBIX padOT MPHUBEICHB B METOIUYECKOM YKa3aHUH, pa3padboTaH-
HOM Ha Kadenpe OMOTEXHOJIOTHH .
1. KoxxeBunkoBa U.B., AxmeroBa T.U. «Ananutndeckas xumus. KoJIM4ecTBEHHBIN aHAIIA3):
Hwmxnaekamck - HXTU, 2017. 42 c.
2. 'muausarymnun H.I'., AxmeroBa T.U. «Ananutndeckas xumus. OU3HNKO-XUMHUYECKUE METOIbI
ananu3za. [lorenumometpusi»: Hmknexamck - HXTH, 2010. 28 c.

Kpurepun onenkn 1adopaTopHbix pador

CTyeHThbl 0YHOT0 U 0YHO-3204HOI'0 OT/IeJIeHUsI B 3 ceMecTpe BBITIONHSAIOT 3 nmabopa-
TopHbIe paboThl. [Ipy moAroTOoBKE K 1abopaTopHOU paboTe MO AUCIUIUIMHE « AHATUTHYECKAS
XUMUS» B 3 CEMECTPE CTYJICHT JOJKEH BBIMOJIHUTH CIEAYIONINE BHJIBI paboT:

MuHMMaNbHBIN MakcuMaibHbIH
Buabi pator
oas oasa

CamocrosTenbHas NpopaboTKa TEOPETHUECKOTO 5 3
MaTtepuaa K JlabopaTopHoil pabote
O3HaKOMJIEHHE C YCTaHOBKOM, pUOOpOM, METO- 5 3
JTUKOH BBIMTOJIHEHUS 1a00paTOpHOM paboThI
BeimonHeHe He00X0AMMOTO HKCIIEPUMEHTA 2 3
O6paboTka pe3ynbTaTOB MUCCIIECIOBAHUS, TTOCTPO- 5 3
eHue rpapuKoB
AHanu3 pe3yinbTaToOB UCCICOBAHMS U BBIBOJI 1O 5 3
pabore

HUTOI'O: 10 15




Takum oOpa3omM, Kaxas JabopaTopHas paboTa orieHuBaeTcs MUHUMYM B 10 6atoB, Mak-
cumyM B 15 6amnos. [locie BeimonHeHus: Bcex pabOT pacCUMTHIBACTCS MTOTOBBIM Oayut mo JaH-
HOMY OIICHOYHOMY CPEJICTBY, KaK CyMMa OaJyIoB 110 BCEM JIA0OPaTOPHBIM paboTam.

CTyneHThI 3204HOT0 OT/IeJIeHUsI B 3 ceMecTpe BBIIOJIHAIOT 1 1abopaTopHyto paboTy.
[Tpu moaroTOBKE K 1a00paTopHOi paboTe MO AUCIUILUTNHE «AHATUTHYECKAast XUMUS» B 3
CEMECTpE CTYACHT JTOJIKEH BBIIIOJIHUTH CIIEAYIOIINE BUABI pa0OT:

MunuMajabHBIH MakcuMaJbLHBII
Buasb1 patot
oasa 0aya

CamocTosTenpHas mpopadoTKa TEOPETUIECKOTO 4 5
MaTepuaa K JJabopaTopHoil paboTte
O3HakoMJIEHUE C YCTaHOBKOM, TPUOOPOM, METO- 4 6
JTIUKOU BBITTOJTHEHHMS JTAOOPATOPHOM pabOTHI
BrlimotHeHHE HEOOXO0IUMOTO IKCIIEPUMEHTA 4 6
OO6paboTka pe3ynbTaToOB HCCIEA0BaHUS, TOCTPO- 4 5
eHue rpaguKoB
AHanmu3 pe3yIbTaToOB UCCIICIOBAHMSI M BEIBOJI IO 4 5
pabore

HUTOI'O: 20 30

Takum oOpazom, kaxkaas 1aboparopHas pabota oreHuBaeTcss MUHUMYM B 20 6aioB, Mak-
cumyM B 30 G6asutoB. [Tociie BBITOTHEHHS BceX PabOT pacCUMTHIBACTCS] UTOTOBBIH Ol IO JIaH-
HOMY OLIEHOYHOMY CPEJICTBY, KaK CyMMa 0aJljIOB 110 BCEM JIaOOpaTOPHBIM paboTaM.

CTyaeHTBI 04HOT0, O4HO-3204HOI0 U 3204HOTI'0 OT/ICJICHUH B 4 CEMECTpe BBITOJHSIOT 3
nabopatopHble paboThl. [Ipu noaroToBke k gabopaTopHoil paboTe Mo AUCHUILUINHE
«AHaTUTHYECKAsi XUMUS» B 4 ceMeCTpe CTYACHT JOJKEH BBIIIOJHUTH CIEAYIOLIUE BUABI pPaOOT:

MunuMajabHBIH MakcuMaJabLHBII
Buas1 patdor
oasa 0aJa

CamocrosiTenbHas MpopadoTKa TEOPETUUECKOTO 1 2
MaTepuaia K 1abopatopHoi paboTte
O3HakoMJIEHUE C YCTaHOBKOM, TPUOOPOM, METO- 1 2
JTUKOM BBITIOJIHEHUS 1a00paTOPHOU paboThI
BrimonHeHne He06X0AUMOTO IKCIIEPUMEHTA 1 2
O0paboTka pe3ynbTaToOB HUCCIEA0BaHMUS, TTOCTPO- 1 9
eHue rpauKoB
AHanmm3 pe3yabTaTOB UCCIICTOBAHMS U BBIBOJI 11O 1 9
pabote

HUTOIO: 5 10

Takum o0pazom, kaxaas JabopaTopHas paboTa OIEHMBAETCS MUHUMYM B 5 0aioB, Mak-
cumyM B 10 GamnoB. Ilocne BbIMONHEHUST BCeX PabOT pacCUUTHIBACTCS] UTOTOBBIM Oai Mo JaH-
HOMY OILIEHOYHOMY CPEJICTBY, KaK CyMMa OaJlJIOB IO BCEM JIa0OpaTOPHBIM paboTaMm.



MuHHCTEPCTBO HAYKH U BBICIIEro oOpazoBanus Poccuiickoit dexepannu
HmwxHekaMCKHil XUMHUKO-TEXHOJIOTHYECKUI HHCTUTYT ((uinain)
(deaepanbHOro TOCyIapCTBEHHOTO OI0KETHOTO 00Pa30BaTEIBLHOTO YUPEKICHUS
BhICIIIET0 00pa3oBaHus
«KazaHckuii HaIlMOHAIBHBIN UCCIIEI0BATEIbCKUN TEXHOJIOTMYECKUIT YHUBEPCUTET
Dakynbmem- mexHoI02UYECKUl
Kageopa — obweti xumuu u 6uomexuonocuu
Hamnpasnenue 18.03.01 «Xumuueckasi TEXHOJIOTHI»
[Tpoduns/mporpamma:
«XHUMHYECKasi TEXHOJIOTUSI OPTaHUYECKUX BEILIECTBY
«TexHomnorus nepepaboOTKH TOTUMEPOB»
«XUMHYECKasi TEXHOJIOTUSI IIPUPOIHBIX SFHEPTOHOCUTENCH U YIIIEPOJIHBIX MAaTEPUATIOBY
Cemectp 4
Cnncok BONPOCOB K IK3aMeHY
no nucoumianie 51.0.20 AgajauTnyeckas XuMHUs

1 Bompoc

1. Ilpeamer u 3a1auu aHaNUTHYECKOM XMMUU. KauecTBEHHBIN U KOIMYECTBEHHBIN aHa-
3. Kimaccudukanus MeTo10B aHAIMTHYECKOW XUMHH. PoTh aHaMMTHYECKON XMMUU B PELICHUN
Pa3IUYHBIX HAPOJHOXO3SUCTBEHHBIX 3a/1a4.

2. 3akoH JeiicTByromux mMacc. KoHcTaHTa XMMHYECKOrO paBHOBECHUS U ee (pu3nveckuit
cMmbIciL. [IppuMeHeHne 3akoHa AEMCTBYIOIIMX MACC B AHAIUTHYECKOW XUMUU.

3. CnaOble 371eKTponuThl U UX Kiaccudukanusa. CTerneHb U KOHCTAHTA AMCCOLUAINU
c1a0BIX AIIEKTPOINTOB. 3aKoH pa3zbasienust OctBanbaa. ABronpoTonaun3 Boabl. pH u pOH.

4. CuipHbIE JIEKTPOJIUTHL, UX KJIacCU(PUKAIMsI. AKTUBHOCTb, KO3()(OUIUEHT aKTUBHO-
CTH U HOHHasl cujia pacTBopa. Pacuer pH pacTBOpoB KHCIIOT U OCHOBAHUH.

5. Bydepnsie pactBopsl, ux kinaccudukanus. OcHOBHbIE CBOMCTBa OyepHBIX pacTBO-
poB. Bydepnas emxocts. Pacuer pH Gydepusix pacrBopos. [Ipumenenne OydepHbIX pacTBOpPOB
B XMMHYECKOM aHaJIN3E.

6. PaBHOBecue B pacTBOpax THIPOIUIYIOIIUXCS coyield. TUIBI THapor3a. MeTosI mo-
JIaBJICHUs U yCWiIeHHs ruaponunsa. CTeneHb U KOHCTaHTa ruaposnsa. Pacuer pH pactBopos co-
nen.

7. CymHOCTh U KJIacCU(PHUKALMI TUTPUMETPUUECKUX METOOB aHanu3a. TpeGoBaHUs K
peakuusM, UCIOJIb3YEMBbIM B TUTPUMETpUU. MeTO/Ibl TUTPOBAHUS: MPAMOE, 0OpaTHOE U MO 3a-
MereHuro. [Ipumepsl.

8. BprunciieHus Macchl ONPEIENIEMOro BEIIECTBA B TUTPUMETPUIECKOM aHaiu3e (I0
MOJISIPHOM KOHIIEHTpallMU 3KBUBAJIEHTa U TUTPY CTaHAApTHOro pactBopa). IlpuHiun skBuBa-
JICHTHOCTH B TUTpUMETpHH. MoJsipHas Macca SKBHUBAJICHTA BEILIECTBA B OOMEHHBIX U PEJIOKC pe-
AKLUAX.

9. KoHmeHTpanuu pacTBOPOB M CIOCOOBI MX BBIPAKEHUS: MPOIEHTHAs (MaccoBas JI0-
Js1), MaccoBasi (TUTpP), MOJISIpHAs, MOJISIpHAs KOHILIEHTpALUs SKBUBaJNeHTa (HOopMayibHasi). B3au-
MOCBSI3b MEX/y CII0cO0aMU BbIpaKEHHsI KOHIIEHTPALUNA B THTPUMETPHH.

10. CymHocTh mpoliecca KMCIOTHO-OCHOBHOTO THUTpoBaHus. ['paduueckoe mnpencrasie-
HUE Tpolecca TUTPOBaHUs (KpUBbIE TUTpOBaHUs). Touka SKBUBAJIEHTHOCTU W KOHEYHAsl TOYKa
TuTpoBaHus. Ckadok TUTpoBaHuUs BOIM3U T.3., mpaBuio BeIOOpa MHIUKATOPA.

11. KpuBble TUTpOBaHUS PACTBOPOB CHIIBHBIX OJHONMPOTOHHBIX KHCIOT, TUIIA XJIOPOBO-
JIOPOJIHOM, pacTBOpaMH CHIIBHBIX OCHOBaHH, 1 HA000poT. CKayOK TUTPOBAHUS U €0 XapakTe-
puctuka. Beibop mHAMKaTOpa MO CKayky TUTpoBaHusA. Kputepuil BO3MOXHOCTH THUTPOBaHUS
CHJIBHBIX KHCIJIOT CHJIbHBIM OCHOBAHUEM, U HA000POT.

12. KpuBble TUTPOBAaHHUSI PACTBOPOB CIIA0OBIX OJHOMPOTOHHBIX KHCIIOT, THUIA YKCYCHOM,
pacTBOpaMH CHIIbHBIX OCHOBaHMH. CKauOK TUTPOBAHUS U €r0 XapakTepucTuka. BeiOop nuamka-
TOpa MO CKauky TUTpoBaHUs. Kpurepuii BOZMOXXHOCTH TUTPOBAaHUS CJIA0BIX KUCIOT CUIIBHBIM
OCHOBaHHUEM.
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13. KpuBble TUTpOBaHUS PAaCTBOPOB CIA0BIX OCHOBAHWH, THUMA TUIAPOKCHIA aMMOHHMS,
pacTBOpamMH CHIIbHBIX KHCIOT. CKayOK TUTPOBAHUS U €r0 XapaKTepucThka. Beioop muamkaropa
M0 CKauKy TUTpoBaHusi. Kpurepuit BO3MOKHOCTH TUTPOBAHUS CIa0BIX OCHOBAHUI CUIIbHOM KHC-
JIOTOH.

14. VMHaukartopbl KHCIOTHO-OCHOBHOrO THUTpoBaHus — pH wuHnukaropsl. HoHHO-
XpoMoQopHasi TEOpHsl KUCIOTHO-OCHOBHBIX MHIMKATOpPOB. MIHTepBan mnepexoaa OKpacKu UHAM-
Karopa U nokasatesb TuTpoBanus (pT) kak cepeanna 3toro unTepsana. MaaukaropHas omuoka
TUTPOBAHUS.

15. OxucIuTEensHO-BOCCTAHOBUTEIIbHBIC PEAKIIMK (PEIOKC Mpoiiecchl). TUIIBI peloKC pe-
akuuil. [Ipumepbl OKMCIAUTENBHO-BOCCTAHOBUTEIBHBIX PEAKLMM, UCIOIb3YEMbIX B aHAJIUTHYE-
CKOM XMMUHU.

16. Buusnue pa3nuyHbIX (PAaKTOPOB HA BEIMYHHY PEJOKC MOTEHIIMAIa, HA CKOPOCTh U
HaIIPABJICHUE OKUCIIUTEIbHO-BOCCTAHOBUTENBHBIX peakuuid. Y paBHeHne Hepucra-Ilerepca.

17. CymHocTb peiokec MeTo10B U ux kinaccupukanus. [TonsTue 00 OKCUAUMETPHUH U pe-
TYKTOMETpHH. BIOOp 00BEKTOB OnpeieNieHHsI Ha OCHOBE PEAIbHBIX PEAOKC MOTEHIIMAJIOB.

18. KpuBble TUTpOBaHUS B OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX METOJAX U BBIBOJABI W3
HuX. Kputeprun Bo3MOXKHOCTH UCIIOJIB30BAHUS PETOKC METOJIOB.

19. Merons! ycranoBienus: T.OD. B pegokc Meronax. Pemokc unaukaropsl. Crnennduue-
CKH€ MHIUKATOpbl. be3nHAMKAaTOpHOE TUTPOBAHKE MTPU HAIUYMHU OKPACKHU OJHOIO U3 KOMIIOHEH-
TOB PEIOKC pEaKIINH.

20. Tlepmanranatomerpusi. CTangapTH3anMs pacTBOpa IepMaHranara xamus. [Ipemmy-
HIeCTBa U HeAOCTaTKU MeToa. [Ipumenenue merona.

21. Nonomerpusa. CranmapTuszanusi pactBopa THOCyJbdara HaTpus. llpemmyiecTBa u
HenocTtatku Merona. [IpuMenenue meroza.

22. KomrmuiekcHbIe COeTMHEHNS B aHAJTMTHYECKOW XUMHUH. THITBI KOMITJIEKCHBIX COEIH-
HEHUIl. AMUHONIOTMKAapOOHOBBIE KUCIOTHI KaK TUTPAHTHI.

23. KommiekcoHOMeTpHUecKoe THTpOBaHUE. MeXaHH3M KOMIUIEKCOOOpa30oBaHus C yda-
ctueM komiuiekcoHa Il (tpunon b) KpuBble KOMIIEKCOHOMETPUUECKOTO TUTPOBAHUS, UH/UKA-
TOPbI U MEXaHU3M UX JEHCTBHUS.

24. XapakTepHuCTHKa MOTEHIIMOMETPUYECKHX METO/I0B aHaIN3a

25. Knaccudukarus 3JeKTpOAO0B IO POy B HA3HAYCHUIO

26. VnaMkaTtopHbIe 3JE€KTPObL. DIEKTPOIbl CPABHEHUS.

27. YCTpoicTBO U (DHKIIUH CTEKJIISTHHOTO JIEKTPOa

28. YcTpoiicTBO XJIOpCEPEOPSTHOTO ANEKTPOaa

29. KpuBble TOTEHIIMOMETPHYECKOTO TUTPOBAHUS

2 Bonpoc

1. Omnpenenuts m(Fe) B xene3Hoil mpoBoiioke, eciu nocie pactBopenus 0,1400 r ee B
cepHOil KHCIIOTe Ha TUTpoBaHKe ymo 24,85 cm® pacTBopa mepmanraHata kamus ¢ T = 0,003161
r/em®.

2. KakoBa MosipHass KOHIIGHTpAIUsl SKBUBAJCHTA PAcTBOpPA THAPOKCHIA KaJHs, €CITU
na tutpoBanme 20,00 cm® atoro pacrBopa motpe6oamock 20,00 cm® pactBopa HCI ¢
T(HCI/NaOH) = 0,003874 r/cm°.

3. Ha tutpoBanue xmopuna kamus pacxoayercs 24,20 cm® pactsopa AgNOs ¢ T =
0,124300 r/cm®. Cxompko rpammoB KCI comepxutcst B 06pasiie M KaKoBa MOJISPHAS KOHIIEHTPa-
1S SKBUBAJICHTA 3TOTO pacTBopa’?

4. U3 1,4505 r NaCl mapku X.4. IpUTOTOBJICH PacTBOp B MEPHOM KOJIOE €MKOCTHIO
500,00 cm®. Ha TutpoBanue 25,00 cm® storo pactBopa pacxoxyercs 24,80 cm® pactsopa AgNOs.
Brerancnure MOJSPHYIO KOHIIEHTPAITUIO SKBUBaJIeHTa U TUTP pacTtBopa AgNO:s.

5. ns Hedtpanuzamuu pactBopa, cogepxaniero 0,5000 r TexHu4eckoil coabl moTpedo-
Baoch 10,04 cM® pactBopa comstHON KucaoTel ¢ T = 0,003646 r/cm®. CKONBKO MPOLEHTOB
Na>COs conepxxutcst B oOpasie?
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6. Ompenenurs ®(H2C204-2H20) B 006pa3sue, eciu ero HaBecka 3,3900 r pacTBopeHa B
BOJIe M 00BEM pacTBopa mosezeH 10 500,00 cm®. Ha tutpoanne 25,00 cM® pacTBopa pacxomy-
erca 23,52 cm® pactBopa KMNnO4 ¢ MonspHOii KoHIeHTpanueii sxBuBanenta 0,1124 momis/ame,

7. B mepHoii konbe emkocTsio 200,00 cM® mpuroToBIeH pacTBop U3 HaBecku 1,2640 T
Na2C204. OnpenenuTs KonudecTBo B cM° pactBopa KMNQ4, N3pacx010BaHHOTO Ha TUTPOBAHHE
20,00 cm® pactBopa NayC204, ecim MonspHasi KOHIIEHTpaIms SkBuBageHTa KMnO4 cocTapiser
0,0417 monb/mm®.

8. Ha turpopanme 20,00 cm® pactBopa rumpokcupa Hatpus ¢ T(NaOH/ HzSOs) =
0,004904 r/cm® pacxomyercs 20,00 cM® pacTBopa CONSHON KHCIOTHL BBIUMCINTE MOISAPHYIO
KOHIIEHTpaluo skBuBasieHTa pactopa HCL

9. K 100 cm?® pactopa HCOOH ¢ mMonspHoii konnenTpamueii 0,2 Mos/am® npubasuu
100 cMm® pacTBOpa TMAPOKCUA Kallisl ¢ MOJISIPHOM KoHIeHTpauueit 0,2 MOJIb/M°. BBIumcinTh
pH nosrygennoro pacrsopa.

10. B mepHoii kon6e Ha 500,00 cm® pacTBOpeHo HemsBecTHoe KommuectBo NaOH. Ha
tutpoanue 25,00 cm® sToro pactBopa uzpacxomosano 22,50 cM® pacTBOpa CONSHON KHUCIOTHI C
T =0,003646 r/cM®. BBIUHCIINATE Maccy THJIPOKCH/Ia HATPHUs, COJIEPKaIerocsi B MEpHOM Komoe.

11. HamummTe XUMUYECKUE PEaKIIMH, BEIYUCIUTE TUTP ¥ MOJISIPHYIO KOHIICHTPAIIHIO dK-
BUBAJIEHTa PAcTBOPA CEPHON KMCIOTHI, eclii Ha TuTpoBanue 19,20 cm® pactBopa H2SO4 m3pac-
xomoBano 20,00 cm® pactBopa NazBsO7-10H20 ¢ MonspHO# KOHIEHTpamueil SKBHBAIEHTA
0,1000 mosb/mm°.

12. CkonpKo rpaMMOB KapOOHATa HATpHUs HAJO B3ATh s mpurortosneHus 200,00 cm®
pacTBOpa ¢ MOJSIpHOHN KoHIeHTpanuei skuBanenTa 0,1000 mons/am®? Onpenenure pH sToro
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® pactBopa HCl ¢ MonspHONl KOHIEHTpamueil skBuBaneHTa 1,9655 Momb/am°.
Brruucnute maccoByro gonto KOH B o6pasire.

15. K 25,00 cm® pacTBOpa yKCYCHO# KHCIOTBI C MONSAPHO#H KOHIIEHTpaImeil JKBHBaNeHTa
0,2000 mons/mm® pubasierno 24,00 cm® pactBopa KOH ¢ MomspHOiT KOHIEHTparmeil SKBHBa-
nenta 0,2 mons/mm°. Onpenenute pH HOMTY4eHHOTO pacTBOpA.

16. K 25,00 cm® pacTBOpa YKCYCHO# KHCIOTHI C MOJSIPHON KOHIIGHTpAINel SKBUBATCHTA
0,2000 momw/nm® mpubasneno 24,00 cm® pacteopa KOH ¢ MomsipHO# KOHIIEHTpalueil JKBHBA-
nenta 0,2000 moms/mv®. Onpenenute pH ONTyYeHHOTO 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°. Beramciants
pH nony4yennoro pactsopa.

18. Omnpenenuts ®(H2C204-2H20) B 06pasiie, eciu ero HaBecka 3,3900 r pacTBopeHa B
BoZie U 00BeM pacTBopa moBeneH a0 500,00 cm®. Ha tutposanue 25,00 cm® pacTBopa pacxomy-
ercst 23,52 em® pactBopa KMNnO4 ¢ MomsipHO# KoHIeHTpanueii sxpuBanenTa 0,1124 Moms/mve.
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MHWHOBPHAYKU POCCUA

HmwxHekaMCKHil XUMHUKO-TEXHOJIOTHYECKUH HHCTUTYT (unnan) ¢peaepaabHOTo

rOCYIapCTBEHHOTO OI0/PKETHOTO 00Pa30BATEIBLHOTO YUPEKICHUS

BBICIIECTO O6p&30BaHH5[

«Ka3zaHCKui HallMOHAJIBHBIN UCCIIEIOBATEIILCKUI TEXHOJIOTHYECKUN YHUBEPCUTET

Daxynomem- MmexHON02UYECKUL
Kageopa - Obwen xumuu u buomexuonocuu
Hanpasnenue 18.03.01 «XumMuyeckas TeXHOIOTHI»
[Tpoduib/mporpamma:
«XUMUYECKasi TEXHOJIOTHS OPraHMYECKHUX BEIIECTBY
«Texnonorust nepepabOTKU MOJTUMEPOBY

«XHUMHYECKas TEXHOJOTH IIPpUPOAHBIX 3Hepr0Hocheneﬁ " YTJIICPOAHBIX MaTECPHUATIOB)

Cemectp_ 4

CDopMa o6yquH>1 — O4YHasi, O4YHO-3a04Hasd, 3a04YHasi.

Kpumepuu oyenku sxzamena no oucyuniumne
B1.0.20 «Ananumuueckas xumusy

OneHka Onucanue
JleMOHCTpUpYET NOJHOE TOHMMaHHUE MOCTAaBIEHHOI0 Bompoca. J[aeT nmoJHbId
pa3BEepHYTHIN OTBET HA OCHOBHOM Bompoc. JJaeT mornuecku 000CHOBAHHBIN U
MPaBWILHBIM OTBET HA IOMOJHUTEIBHBIN BoTIpoc. OeHKa «OTIAMYHO) BbI-
Otnaiio CTaBJsIETCA CTYACHTY, €CIIM OH UCUEPIIbIBAIOIIE, TOCIEOBATEIBHO, YETKO U

(36-40 6aa0B)

JIOTUYECKN CTPOWHO M3JIaraeT MaTepHall, YMEET TECHO yYBSI3bIBATh TEOPHIO C
MPaKTUKOHN, UCIIOIB3YET B OTBETE MaTepHuaj PEKOMEHIyeMOU TUTepaTyphl,
IPaBUJIbHO 00OOCHOBBIBAET IPUHSITOE PEIICHHE, BIaAEET PAa3HOCTOPOHHUMHU
HaBBIKAMH M IIPUEMaMH BBIIIOJHEHHUS MPAKTHUECKHUX 3a1ad. CaMOCTOATENRHO,
JOTHYECKH CTPOHHO U MOCJIEA0BATEIBHO U3JIaraeT yueOHbIi MaTepual, Je-
MOHCTPHUPYSI YMEHHE aHAIN3UPOBATh pa3IMUHble HayYHbIE B3TJIAbl, apTyMeH-
THPOBAaHO OTCTAaMBaTh COOCTBEHHYIO Mo3unuio. Obnanaer KyJbTypoH peun.

Xopoto
(30-35 6aaoB)

JlaeT 10CTaTOYHO MOJNHBIA OTBET, C HAPYLICHUEM I1OCIIE0BATEIbHOCTH U3I0KEHHS.
OTBeyaeT Ha JIOTMOIHUTENBHBIN BOIPOC, HO 000CHOBATH HE MOXKET.

OneHka «XOpOLIO» BBICTABIIAECTCS CTYACHTY, €CIM OH IO CYLIECTBY M3JaraeT ma-
TepuaJ, MPaBUIbHO MPUMEHSET TEOPETUUECKUE MTOJIOKECHUS NPH PELICHUH HPaKTH-
YECKUX BOIIPOCOB, CAMOCTOSITEIBHO U IIOCIEI0BATENIbHO U3JIaracT y4eOHbIM MaTe-
puai, npeAnpUuHUMACT IMOIBITKU aHAJIMU3UPOBATL PA3JIMYHBIC HAYUHBIC B3IJIAAbI U
000CHOBATh COOCTBEHHYIO MO3HLHIO, IIPH 3TOM JIOITyCKAET HE3HAYUTEIbHBIE OILINO-
KH; YMECT CBA3BIBATH TCOPETUUYCCKUEC IMOJIOKCHUA C HpaKTquCKOﬁ JCATCIIBHOCTBIO,
OTJINYAETCS] PA3BUTOM PEUBIO.

Y nosnerBopu-
TEJILHO
(24-29 6anoB)

JaeTr HemonHbII OTBET Ha OCHOBHOM Bompoc. He maeT oTBeTa Ha 1OMOIHU-
TENbHBINA BOMPOC.

OuneHka «yJAOBJIETBOPHUTEJBbHO» BBICTABIACTCA CTYIEHTY, €CIM OH HMEeT
3HaHUS TOJILKO OCHOBHOI'O MaTepualla, HO He YCBOWJI €ro JeTrajiel, J10nycKaeT
HETOYHOCTH, HEJOCTATOYHO NpPaBUIbHBIE (HOPMYJIUPOBKH, HAPYLICHUS JOTHU-
YeCKOM I0CJIeI0BATENbHOCTH B M3JI0’KEHUHU IPOTPAMMHOI0 MaTepuasa, IHIpel-
MPUHAMAET TIOMBITKH aHAIM3UPOBATh Pa3IMYHbIE HAaydHBIE B3TJISABI, 00OCHOBATH
COOCTBEHHYIO TO3UIHIO [0 TPEOOBAHUIO MPETNOAABATENs, C TPYAOM YMEET YCTaHO-
BUTB CBSI3b TEOPETHUYECKUX MOJOKEHUH C MPAKTHKOM.

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

Her oTBeTa.

OneHka «HeyIOBJETBOPUTEJIbLHO» BBICTABISIETCS CTYICHTY, KOTOPBIA HE
3HaeT 3HAYMTEIbHOW YacTH IPOTrpaMMHOTO0 MaTepuana, JOMyCKaeT Cylle-
CTBCHHBIC OHJI/I6KI/I, HeyBepeHHo, C 6OJ'IBIHI/IMI/I San}IJIHeHI/IS{MI/I OTBCYACT Ha
Bompockl. Kak mpaBuio, olleHKa «HEYJOBJIETBOPUTEIbHO» CTABUTCA CTYJIEH-
TaM, KOTOpbIE HE MOTYT HPOJOJDKUTH OOydeHue 0e3 JMOMOTHUTCIbHBIX 3aHS-
TUH O COOTBETCTBYIONIEH NUCHUILIIMHE.
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MuHuCTEepCTBO HAyKH U BhICIIero oopa3zoBanus Poccuiickoit deneparun

HmxHexkaMCKull XHMHKO-TEXHOJIOTHYECKUIA HHCTUTYT ((huua)
(benepanbHOro rocy1apcTBEHHOTO OI0/PKETHOTO 00pa30BaTEIBHOIO YUPEKICHUS
BBICILIETO 00pa30BaHuUs
«Ka3zaHCKui HAllMOHAJIBHBIN UCCIIEIOBATEIILCKUI TEXHOJIOTMYECKUN YHUBEPCUTET
Daxynomem- mexHoOA02ULECKULL
Kagheopa — obweii xumuu u buomexnonozuu

Hanpasnenue 18.03.01 «XumMuyeckas TEXHOIOTHI»
[Tpodunb/mporpamma:

«XHUMHYECKasi TEXHOJIOTUSI OPTaHUYECKUX BEILIECTBY

«TexHomnorus nepepaboOTKH TOTUMEPOB»
«XUMHYECKasi TEXHOJIOTUSI IIPUPOIHBIX SHEPTOHOCUTENCH U YIIIEPOJIHBIX MAaTEPUATIOBY

KoMILIeKT TeCcTOBBIX 3aJaHUI
no gucnuminae b1.0.20 «Ananutuuyeckast XUMUASD)
Bapuant 1
1. KakoB mopsiIoK BBIMOJIHEHHUS KAU€CTBEHHOT'O M KOJIMYECTBEHHOT'O aHATU30B?
A) 0YepenHOCTh aHATM30B HE UMEET 3HAYCHUS,
b) KonuyecTBeHHBIN aHAU3 MPEIIIECTBYET KAYECTBEHHOMY;
B) kadecTBeHHBIN aHAIN3 MPEIUIECTBYET KOJIMUYECTBEHHOMY;
I') KkadecTBEHHBIH U KOJWYECTBEHHBIN aHAIM3bI BBIMTOJIHSIIOTCS OJJHOBPEMEHHO.
2. B TUTpUMETpUUECKOM aHAJIU3€ UCTIOIB3YIOT PEAKIIMH, KOTOPBIE MPOTEKAIOT
A) MemneHHO;
B) B CTpOrom cOOTBETCTBHHU CO CTEXHOMETPHUSCKUMHU KOIPPUITUCHTAMH,
B) oOparumo;
[') 1npu cTaHAaPTHBIX YCIOBUIX
3. B MeToje HelTpanu3aiyy B KaueCTBE TUTPAHTOB UCIIONIB3YIOT

A)  KMnOy;

b) tpunon b, MgSO4-7H0;
B) HCI,

I KOH.

4. O0GHapyXeHHe HOHOB aMMOHMSI B BOJJHOM PacTBOPE MPOU3BOAUTCS

A) pa30aBIEHHOHN CEpHOM KHCIIOTOI;

b)  KOHIEHTPUPOBAaHHOW CEPHOMN KUCIOTO;

B) peaxktuBom Heccnepa;

I') mnepoxcuaoM Bopopoaa.

5. Jnst mpurorosienus 700 r pacTBopa ¢ MaccoBoOi aoseit noauaa kanus 5 % HeoO6xouMo pac-

TBOPUTL _ I'pPaMMOB COJIH.
A) 84;
b) 50;
B) 35;
N 90.

6. B kakux KoOpAMHATaX CTPOSIT KPUBYIO KHCIOTHO-OCHOBHOI'O TUTPOBAHUA?

A) pH - o6bem TuTpanra;

b) Konuenrpauus onpenenseMoro BeliecTBa — KOHIIEHTPALUs TUTPAHTA;

B) Konuenrpanus TutpaHta — 00beM TUTPAHTA;

I') KonmeHnTpauus HOHOB THIPOKCUAA — 00bEM TUTPAHTA.

7. OmpenenuTh MOIAPHYIO KOHIIEHTparmio skBuBatenTa KOH (Mons/mM®), eciim Ha THTpOBaHME
15,00 cm® ero m3pacxomoBamu 18,70 cm® pacteopa HCI ¢ T(HCI) = 0,002894 r/cm®.

A) 0,9900

b) 0,0099

14



B) 10,0990

I 0,0010

8. Kakoli HHAMKATOp CIeAyeT UCII0JIb30BaTh [P TUTPOBAHUH, €CIIM pacueTHOE 3HaueHue pH B
MOMEHT TOKHM 3KBUBAJICHTHOCTH PaBeH 77

A) denondranens;

b) MeTunoBBIN KpacHBIH;

B) MeTwiioBBIN OpaHXEBBI;

I') nmudenmiamuH.

9. CKOJBKO MOJIEKYJI BOCCTAHOBHUTEIISI yUYACTBYIOT B PEAKLIMH, IPOTEKAIOLIEN

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

A) 5
B) 2
B) 6
r 3

10. Kakoii 06beM (cM°) pacTBopa nepmanTaHara Kanus, ¢ Tutpom T = 0,001320 r/cm®, motpeby-
ercs Ha okucienue 20 cM® pacTBOpa MABENEBOM KHCIOTHI C MOJISPHOIH KOHIIEHTpalyeil SKBUBA-
nenTa 0,1 MOJIB/IM® B KHCIIOM cpene?

A) 47,85
B) 10,53;
B) 1507;
) 2520

11. B KOHEUHOIi TOYKE MEPKYPOMETPUYECKOTO THTPOBAHUS XJIOPHUIA HATPUS TIPOUCXOJIHT:

A) Oo6pasoBanue TnonnanatHoro komiiekca Fe (I11) u mosiBieHne KpacHOW OKpPaCKH;

b) Pa3pymenue tnonmanataoro komiuiekca Fe (111) u ucuesHoBeHune KpacHOH OKpacKH;

B) Brinagenue okpaiieHHOro ocaaka xpomara prytu (1);

I') 3meHeHue 1BeTa pacTBopa, 00yCIOBIEHHOIO OKPAaCKOW TUTpaHTA.

12. [IpucyTcTBUE KaKuX cojieil 00ycIOBIMBAET )KECTKOCTb BOIbI?

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

b) KCI, NaCl,

B) NaxS04,K2SOq4;

) NaxCO3,K2CO:s.

13. OnpeenuTe MONSAPHYIO KOHIIEHTPAIMIO SKBUBAIEHTA PACTBOPA XIOPHIA IIUHKA (MOIE/mMS),
eciu Ha TUTpoBaHue 25 cM® ero m3pacxonosano 12,5 cm® pacTsopa Tpunona b ¢ MonspHO#i KOH-
nenTpanueii sxksuBanenTa 0,02 mois/am° 0,02 Mo/ aM:

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

Bapmuanr 2
1. B 0OCHOBE TUTPUMETPUUECKOTO aHAJIN3A JIE)KUT ONPEICIICHUE
A)  TOYKH SKBUBAJIEHTHOCTH;
b) Beca ocanka;
B) okpacku unaukaTtopa;
I') pH pactBopa.
2. 1711 TOYHOTO U3MEPEHUsT 00BEMOB PACTBOPOB MpeaHA3HAUECHBI
A) MEpHBbIE CTaKaHbI;
b)  mepHbie KOIOBI;
B) mepHble nMIMHADEI;
') nunerkw.
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3. Jlns aHanm3a qaHa coiib O€JIoro I[BETa, XOPOIo pacTBopuMasi B Boje. Collb OKpaliriBaer
TJ1aMsl Ta30BOM TOPEJIKU B KENThIN 1BET. [Ipu neiicTBUM Ha COJIb KOHIEHTPUPOBAHHON CEPHOM
KHCJIOTHI BBIJEIIAETCS 3€JIEHOBATHIM ra3 ¢ yaylarlumM 3anaxom. Pactsop conu ¢
UHKYpaHUJIAIlETaTOM 00pa3yeT JKeIThle KPUCTAIUIbI TETPadApUiecKoi (hOpMBI, a C paCTBOPOM
cepebpa HuTpaTa — OeJIbIi TBOPOKUCTHIN 0CAJI0K, PACTBOPHUMBIN B HACHIIIICHHOM PAacTBOPE
amMMoHus kapOonara. OnpezenuTe cocTaB COJH.

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

4. Omnpenenute MOJSPHYIO KOHIICHTPAILIMIO SKBUBAIICHTA U TUTP PAacTBOpa THIPOKCUAA Oapus,
€C/IM Ha TUTPOBaHHUE 25 CM° 3TOro pacTBOpa yuuio 15 cm® pacTBopa consHO# KUCIOTHI ¢ MOJISpP-
HOU KOHIEeHTpaluel sxBruBasienTa 0,2 MOJTB/IMS.
A)  0,2000 mons/mv® 1 0,02035 r/cm?;

B) 0,1200 mons/mm® 1 0,01026 r/cm?;
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 OCAIIOK;

b) HaxoxIeHue S5KBUBaJICHTHOHN TOUKHU;

B) omnpenenenue o6bema TUTpaHTA;

[') ompenenenue cocraBa BECOBOIl (JOPMBI.

6. MosipHas Macca SKBUBAJICHTA CEPHON KUCIOTHI B PEAKIIUU
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,
r) 0,03.

8. Kakoil uHIuKaTop ciexyer UCIoab30BaTh IPU TUTPOBAHUH, €CIIU pacyeTHOE 3HaueHue pH B
MOMEHT TOKHM 3KBUBAJIEHTHOCTH paBeH 97

A) denondraneusn;

b)  MeTmiIOBBIN KpacHBI;

B) merunoBblif OpaHKeBBIN;

) nudenunamus.

9. Ckounbko 31mekTpoHOB pruHUMaeT KMnOg4 mpy TUTpOBaHUM B KHUCIIOM cpene?

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

10. Kakag pCaoKC-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, BeimunHa pH KoTOporo paBHa 2, MOXKET OBITh
UCIIOJIB30BaH CIEAYIOINUNA TUTPUMETPUYECKUN METOJI aHAIN3A:

A) Aprentometpust (MeTon Mopa);

b) AprenTomerpus (MHIUKATOp - 03UH);

B) Aprenrouerpus (MHIUKATOP - (PiryopeciienH)

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

12. VkaxuTe npaBUIbHOE XUMHUYECKOE Ha3BaHUE TPHIIOHA b:

A) aMHHOYKCYCHas KHCIIOTa;

b) HUTpUIOTpUYKCYCHAs KHCIIOTA;

B) »TunenauaMuMHTETpayKCyCHasl KUCIIOTA,

[') nByHaTpueBas COJIb THICHINAMHUHTETPAYKCYCHOM KUCIIOTHI.

13. KakoBa 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 KpUCTATU3ALIMOHHON BOJBI;
b)  ycToliuuMBOCTH Ha CBETY U Ha BO3AYXE;
B) HeOounbias MonsipHast Macca SKBUBAJICHTA;
') mnoaxopsuire XUMHUYECKUE CBOMCTRA.
3. PearentoM Ha noHsl Fe®* spnsercs BemecTtso, GopMyna KOTOporo

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

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

A) 04 moibs/am° 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/mv® 1 0,00212 r/cm®.

5. BeiOepuTte ocaxkaaeMyro GopMy [Tt rpaBUMETpUIecKoro onpeaencaus xenesa (111)

A)  Fez(S04)s3;

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

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

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

7. Ckonbko rpamm KOH copepXuTcsi B pacTBOpe, €CJIM Ha €ro TUTPOBAHUE U3PACXOI0BAHO
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 mHAMKaToOp cienyeT UCI0JIb30BaTh MPU TUTPOBAHUH, €CIIM pacyeTHoe 3HayeHue pH B
MOMEHT TOKH SKBHUBAJICHTHOCTU PaBeH 47

A) denondraneunn;

b)  merunoBwlii KpacHBIN;

B) MeTuoBBIN OpaHKEBBIN;

I nudennnamun.

9. Bpruucnure MOJISIPHYIO KOHIIEHTPAIIMIO SKBUBaneHTa pactBopa KMnO4, eciiu Ha TUTpOBaHUE
20 cM® 9TOrO pacTBOPa M3PACXOJOBAHO 25 CM° PAacTBOPA MABEIEBOI 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.
YpaBrenue HepHcTa U1 3TOM CUCTEMBI UMEET BUL:

2+
A) EM 0; / Mn?* =E° +O’059| [I\{In ] 8
nO; /Mn MnOgz /Mn2* 5 [MnO4 ] [H +] ’
0,059, [MnO;]
0 ]
b) EMnO;/Mn2+ - EMnOZ/Mn2+ * 5 | [anj] ;

N +18
. +0,059Ig [MnO,I-[H'T*

B) EMnOAI/MnZ+ - EMnOE/Mn2+ 5 [Mn2+] 1
0,059, [MnO,]
I) EMnO‘I/MnZJr N EMnOI/Mﬂ2+ i 2 ! [Mn2+] .

11. [l mocTr>keHus: ONTUMAJIBHON BeIMUMHBI pH ITpu apreHToMeTprudeckoM ONpeeIeHuH HO-
JUJ0B B IPUCYTCTBUH 203MHA UCTIOIb3YIOT:

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) ocaxiacHue;
b) muctmmisnms;
B) cybOnumanus;
I') Bo3ronka.
3. IIpusnakom npotekanus kauectBeHHOU peakiuu okucineHus: Cr(Ill) — Cr(VI) B menounoii
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 Moss/ame. OnpeenuTe Maccy THAPOK-
CHUJia HaTpHsl B pacTBOpE.

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

5. Ilepen 3anoHeHHEM OIOPETKH PACTBOPOM TUTpPAHTA IS aHAJIN3a €€ OTOIACKUBAIOT

A) MHHUMYM J1Ba pa3a JUCTUIIIMPOBAHHOMN BOJIOH;

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 KapOOHAaTa HATpHUs HYXKHO B3ATh, YTOOBI Ha €ro
tutpoBanne g0 COz m3pacxonosats 20,00 cm® pactopa HCl ¢ MomspHO# KOHIEHTpammeit
skBuBanenta 0,1000 mMoib/am>?

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

7. UeMy paBHa MoJIApHAas KOHIeHTpanus skBuBanenTa KOH (Mons/mv?), ecotir Ha THTpOBaHMeE
18,00 cm® sToro pacTBopa m3pacxonosano 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 MOKHO MCITIOJIB30BATh JJIS1 YCTAHOBJICHUS TOYKH SKBUBAJICHTHOCTU ITPpU
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. CkonbKO MOJIEKYJ OKMCIIUTEIS YYAaCTBYIOT B pEAKLIMU, IPOTEKAOLIEHN
110 YPaBHEHUIO?
H2C204 +KMnO4 + H2SO4 = MnSO4 + CO2 + K2SO4 + H20

11. B xoHEeUHO TOUKE MEPKYPUMETPHUUECKOTO TUTPOBAHUS XJIOpUAa HaTpus ¢ AudeHmIKapoa-

B koHe4HO# TOuke MEPKYpUMETPUUYECKOTO TUTPOBAHUS XJIOpHIa HATpus ¢ nudenunkapdaso-

A) 5

b) 2

B) ©6

rn 3

30HOM:

A) PactBOop obecrBeUrBaeTCS;

b) Brimagaer 6enbliit METKOKPUCTATUIMUECKHUI 0CAIOK;
B) Oxkpacka pacTBopa U3MEHSETCS U3 KENTOH B CHHIOK;
I') Oxpacka pacTBOpa U3MEHSIETCS U3 CUHEH B JKENTYIO.
HOM:

A) PactBop obeciBeunBaeTcs;

b) Brimagaer 6enbliit METKOKPUCTATUIMUECKHUI 0CAIOK;
B) Oxpacka pacTBopa U3MEHSIETCS U3 KENTOU B CHHIOK;
I') Oxpacka pacTBOpa U3MEHSIETCS U3 CUHEH B JKENTYIO.

12. CooTBeTCTBHE MEXY (hOpMyJIaMH KOMIUIEKCOHOB M UX HAa3BAHUSMU

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), kommnekcoH |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 TpunoHa b ¢ MomsApHOI KoHIEeHTparmeit sxBuBanenTa 0,05 MoIb/aM>?

A)
b)

3,5;
6,0;

20




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 OLIEHUBAETCSI B COOTBETCTBUU C YPOBHEM CJIOKHOCTH.

HabOpanHoe xoimyecTBO 0aioB MPUBOJUTCS K MAaKCUMAITBHOMY B ITPOLIEHTHOM BBIpaxke-
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 00Pa30BaTEILHOTO YUPEKICHUS
BhICIIIET0 00pa3oBaHus
«Ka3zaHckuii HalMOHAIBHBIN UCCIEN0BATEIbCKUNA TEXHOJIOTHUECKUI YHUBEPCUTET)
Dakynbmem- mexHoI02UYECKUl
Kageopa — ooweti xumuu u buomexnonocuu

Hamnpasnenue 18.03.01 «Xumuueckasi TEXHOJIOTHI»
[Tpoduns/mporpamma:

«XUMHUYECKasi TEXHOJIOTUS OPTaHUYECKHUX BEIIECTBY

«TexHomnorus nepepaboOTKH TOTUMEPOB»
«XUMUYECKasi TEXHOJIOTUS TPUPOTHBIX YHEPTOHOCUTEIEH U YTIIEPOAHBIX MaTEPHATIOBY

KoMIuIeKT KOHTPOJIBHBIX paboT
o mucaumuinge 51.0.20 «AHanuTudeckas XUMUAD)

KontpoabHnas padora Nel
«Cnoco0bI BhIpa:keHUs] KOHIeHTpauuii U pacuersl an+ 1 pH B roMoreHHbIX cucremax»
Bapuant Nel
1 Yemy paBHBI MOJSIPHBIE MAacChl IKBHUBAJICHTOB KHCIOT M OCHOBAaHHI B YpaBHEHHAX
peaKIuu:
Al(OH)3 + 2HCI = AI(OH)CI, + H20
Mg(OH)2 + HNO3 = Mg(OH)NO3 + H20
2 KakoBa MosipHasi KOHIIEHTpAIUsl M MOJISIpHAsi KOHIIGHTpAlWsl SKBHUBAJCHTA PacTBOpa
enxoro Hatpa, eciu B 500,00 cm® pactBopeno 20,0000 r? Onpexnenute pH sToro pacTeopa.
3 Onpenenutb MOJISIpHYIO KOHIIeHTparuto 3kBuBaieHTa KOH, ecniu Ha TutpoBanue 15,00
cm® ero m3pacxonosamu 18,70 cm® pactBopa HCI ¢ T(HCI) = 0,002894 r/cv®.
4 K 20,00 cm® pacTBOpa YKCYCHOM KMCIOTHI C MOJIADHOH KOHIIEHTpamuell SKBHBAIEHTA
0,2000 moms/mm® mpu6asneno 10,00 cm® pactopa NaOH ¢ monsipHO#l KOHIEHTparmeit
sxuBanenTa 0,2000 moms/av°. Ha ckonmbko euauI m3mennics pH pacteopa?
Bapuant Ne2
1 Bemuaucnuts Mossipabie Macchl dkBuBasIeHTOB H2SO4 1 NH4OH B peakumsx:
H2S04 + NH4OH = NH4HSO4 + H20
H2SO4 + 2NH4OH = (NH4)2SO04 + 2H,0
2 B 2,00 nv® pactsopa comepsxurcs 58,5000 r NaCl. OmpemenuTs MOISpHYIO
KOHIICHTPAIIMIO, MOJISIPHYIO KOHIICHTPAIMIO SKBHUBAJEHTA M THUTP OSTOTO pacTBOpA.
Omnpenenure pH sToro pacraopa.
3 B mepHoii konbe Ha 500,00 cm® pacTBopeHo HemsBecTHOe KommuecTBo NaOH. Ha tuTpo-
Banue 25,00 cm® sToro pactBopa pacxomyercs 22,50 cm® pactBopa HCI ¢ T = 0,003646
r/em®. Beranciure maccy NaOH B 500,00 cm®.
4 K 25,00 cm® pacTBopa amMmmaka ¢ MOIApHON KOHIeHTparue#l sksuBaienta 0,1000
mons/mv® ipu6asnero 10,00 cm® pactBopa HCI ¢ MomsipHOl KOHIIEHTpaIueli SKBHBAIeHTa
0,1000 moms/mm®. Ha ckonbko exunun n3menuincs pH pactsopa?
Bapuant Ne3
1 Onpenenutb MOJISIPHBIE MacChl SKBUBAJICHTOB KUCIIOT U OCHOBAHUH B peaKIUsX:
Al(OH)3z + 3HNO3 = AI(NO3)3 + 3H20
H2SO4 + 2NH4OH = (NH4)2S04 + 2H20
2 UYemy paBHa MojsipHas KOHUeHTpanus u TUTp pactBopa NaCl, eciu B 1,00 a3
conepxurcs 5,8500 r aroit conmn? Onpenenute pH 3toro pacteopa.
3 Ha turpoBanme 2,5680 T TeXHHYECKOW COJBI M3pacxojoBaHo 23,86 eM® HCl ¢ T =
0,007846 1/cM>. BHIMHCIUTE MAacCOBYIO JIONIO KapOOHATA HATPHS B MCXOIHON HAaBECKe.
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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 eunun 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 = MgS0O4 + 2H,0
B 250,00 cm® pactBopa comepxkurcs 1,4000 r KOH. Omnpenenute MOISpHYIO
KOHIEHTPALUIO, MOJISIPHYIO KOHIEHTPALMIO HSKBHUBAJIEHTA M TUTP ATOrO PacTBOpA.
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 MOJSPHOM KOHIEHTpalllel SKBUBAJIEHTA
0,2000 mons/am° mpubasneno 20,00 cm® pactBopa KOH ¢ MonspHO# KOHIEHTpaImei
sxsuBanenTa 0,2000 momns/am°. Ha ckonbko euaun n3mennics pH pactsopa?

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, ecimm 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 KOHIIEHTpAIHUei
skBuBanenta 0,1000 mons/am® mpubasneno 10,00 cm® pactopa NaOH ¢ momspHoit
KOHIIeHTpanuen skBuBaieHTa 0,2000 Mouts/mm°. Ha CKOJNBKO IMHHI H3MEHUIICS pH
pactBopa?

Bapuant Ne6
Onpenenuts MOJISIPHBIE MAaCChl SKBUBAJIEHTOB KUCIIOT U OCHOBAHUM B PEAKIUAX:
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 ¢ MONSAPHON KOHLEHTpAIUEH SKBHBACHTA
0,2000 momns/am® mpubasneHo 20,00 cM® pacTBopa MypaBBHHOH KHCIOTH ¢ MOJIAPHOM
KOHIIeHTpauuen skBuBaieHTa 0,1000 Moutb/mMe. Ha CKOMBKO €IMHHI] M3MEHHUIICS 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 conu 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 sksuBaineHta 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 + H20
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 tutpoBanmue pactBopa, noiaydeHHoro pactBopenuem 3,1580 r KOH, pacxoamyercs
24,45 cm® pacteopa HCI ¢ mMomnspHO# koHIeHTpamuel kBuBanenTa 1,9655 moms/mme.
Brraucnute maccoByro nomo 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 SJKBUBaJICH-
ta 0,2000 mMons/nm°. Ha cxonpko eauamm m3menmcsa pH pacteopa?

Bapuant Ne9
OnpenenuTs MOJISIPHBIE MAaCCHI SKBHBAJICHTOB BEILIECTB, YYACTBYIOIINX B PEAKIHIX:
Ca(OH)2 + HCl = CaOHCI + H20
K3PO4 + 2HCI = KH,PO4 + 2KCI
Yemy paBHa MoJIIpHasi KOHIICHTpALMs, MOJISIpHAsi 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 kmcnotel ¢ T(HCI/KOH) = 0,004904 r/cm®. Brlumciute MOISPHYIO
KOHIICHTpAIIMIO SKBUBaJIeHTa pacTBopa NaOH.
K 20,00 cM® pacTBOpa YKCYCHOH KMCIOTHI C MOIAPHOW KOHIEHTpalueil SKBHBAEHTA
0,2000 moms/nm® mpubasneno 25,00 cm® pactBopa KOH ¢ MomspHO# KOHIEHTpaIuei
skBuBanenTa 0,1000 moms/mv®. Ha ckonbko emunun u3menuncs pH pactsopa?

Bapuant NelO
OnpenenuTb MOJISIPHbIE MacChl SKBUBAJICHTOB BEILECTB, YUACTBYIOIIMX B PEaKIHIX:
K3PO4 + 2HCI = KH,PO4 + 2KCI
Ca(OH)2 + 2HNO3 = Ca(NO3)2 + 2H20
CKOJIBKO TPaMMOB CyJIb(haTa HATpUs HAJO B3ATH s puroTosaerus 500,00 cm® 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®. Berancuts @ (KOH) B o6pasiie.
K 20,00 cM® pacTBOpa yKCYCHOW KHCIOTHI C MOJSPHOW KOHIIGHTpAlllel SKBHBAJIEHTA
0,2000 mons/mm® mpubasieHo 25,00 cm® pactBopa KOH ¢ MonspHO# KOHIEHTpaIueit
skBuBanenta 0,2000 mois/am>. Ha ckombko exuHAI n3mernics pH pacteopa?

Bapuant Nell
OnpenenuTs MOJISIPHBIE MAaCCHI SKBHBAJICHTOB KUCIIOT U OCHOBAaHUH B PEAKIIHSIX:
Al(OH)3z + 2HNO3 = AI(OH)(NO3)2 + 2H.0
H3PO4 + NaOH = NaH>PO4 + H.0
KakoBa MomsipHasi KOHIIEHTpallUs, MOJISIpHAs KOHIICHTpAIUs JKBUBAJCHTa M THUTP
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
Onpenenuth MOJSIPHBIC MACChI SKBHBAJICHTOB KUCIIOT U OCHOBAHU 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 moms/am>?
K 20,00 cm® pactBopa 6ensoiinoii kucnotsl (CsHsCOOH) ¢ MOIApHO# KOHIEHTpaluei
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 MACChI SKBHBAJICHTOB KUCIIOT M OCHOBAHHUN B PEAKITUSIX:
KOH + H2SO4 = K2SO04 + 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?®. Berancants @ (KOH) B o6pastie.
K 20,00 cM® pacTBOpa yKCYCHOW KHCIOTBHI C MOJSPHOW KOHIIGHTpAlllel SKBHBAJTEHTA
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
Onpenenuts MOJISIPHBIE MAacChl SKBUBAJIEHTOB KUCIIOT U OCHOBAHUM B PEAKIIUAX:
H3PO4 + 2KOH = KoHPO4 + 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 B3ATh, YTOOBI Ha €ro TUTPO-
Banme 10 CO2 mpacxomoBath 20,00 cM® pactBopa H2SO4 ¢ MONSpHON KOHIIEHTpAIeH
skBuBanenTa 0,1000 Moib/am>?
K 20,00 cm® pacTBOpa MypaBbHHOI KHCIOTHI ¢ MOJSAPHOH KOHIIEHTpAIMEil SKBUBAICHTA
0,1000 moms/nm® mpubasneno 15,00 cm® pactopa NaOH ¢ MomspHO#t KOHIIEHTpaIueit
skuBanenTa 0,2000 Mons/mv®. Ha ckombko emuaun m3Mernncs pH pactopa?

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 pacresopa.
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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 MypaBBHMHOH KHCIOTHI C MONSPHONW KOHIIEHTpaLueit
skBuBanenta 0,1000 mons/mv° mpubasieno 10,00 cm® pactBopa NaOH ¢ MomspHOI
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 m3pacxomoats 20,00 cm® pacteopa HCI ¢ tutpom 0, 004582
r/em®?
K 20,00 cm® pacTBOpa MypaBBEMHOH KHCIOTHI C MONSPHOH KOHIIEHTpAIUeH
sxeuBanenta 0,3000 mons/mm® mpubasneno 10,00 cm® pactopa NaOH ¢ monspHoit
KOHIleHTpauue sxBuBajienta 0,2000 Mouib/M°. Ha CKOJBKO €IMHHIl M3MEHUIICS pH
pactBopa?

BapuanT Nel7
OnpenenuTb MOJISIPHbIE MAaCChl SKBUBAJIEHTOB KUCIIOT U OCHOBAHUN B pEaKIUAX:
2KOH + H2S0O4 = K2S04 + 2H20
Al(OH)3 + 2HCI = AI(OH)CI; + 2H,0
CKONBKO TPaMMOB YKCYCHOH KHCIOTBI coaepxkutcs B 1000,00 cm® pactopa c
MONSIPHOH  KoHIeHTparmeii skxeuBanenta 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 o6pasre.
K 20,00 cm® pacTBOpa MypaBbHHO# KHCIOTHI ¢ MOJSAPHOI KOHIIEHTpAIMeil SKBUBATCHTA
0,3000 mons/nm® mpubasieHo 25,00 cm® pactBopa KOH ¢ MonspHO# KOHIEHTpalueit
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 comm? 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
KOHIIEHTpalMIO 3KBUBaJIeHTa pacTBopa NaOH.
K 20,00 cM® pacTBOpa yKCYCHOW KHCIOTHI C MOJSPHOH KOHIGHTpAIMeH SKBUBAJIEHTA
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
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
KOHLIEHTPALUIO U TUTP Takoro pactsopa. Onpenenure 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 KoHIeHTpanuel 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 OrnpenenuTs MOJSPHBIE MACChl SKBUBAJICHTOB KUCJIOT U OCHOBaHHH B peakLUsX:
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 TexHudeckoii comabl uspacxonosano 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 KOHIEHTpaIueit
skuBanenTa 0,3000 moms/nm° mpubasneno 30,00 cm® pactBopa NaOH ¢ monspHoii
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 YPABHEHUS CIEAYIOIUX PEAOKC-pEakluii U pacCUUTaTh MO-
JSIpHBIE MacChl SKBUBAJIEHTOB OKUCIIUTEINS U BOCCTAHOBUTEIIS:
1. Crz(SOs4)3 + Bro + NaOH — NaxCrO4 + NaBr + ...
2. KoCr07 + FeSO4 + ... — Cr¥* + Fe3* + ...
3. Zn+ HNO3 — Zn(NOz3)2 + NHsNO3 + ...
2. Onpenenuts ®(H2C204-2H20) B 00Opasiie, ecnu ero HaBecka 3,3900 r pacTBo-peHa B BOJie U
o6weM pacTsopa goseaes 10 500,00 cv®. Ha Tutposanue 25,00 cm® pacTBopa pacxomyeTcs
23,52 cm® pactBopa KMNO4 ¢ MonspHO# KoHIeHTpanuel sxkpupanenta 0,1124 moms/mme,
Bapuanm Ne 2
1. CocTaBUTh MOHHO-3JIEKTPOHHBIE YPaBHEHUS CIEAYIOUIMX PEeAOKC-PeaKLui U pacCYUTaTh 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 ¢ MmonsipHOi KoHIIeHTpanueii skBuBanenta 0,1500
MOITE/IM®, M3pacxo10BaHHOTO Ha TUTpoBaHue 25,00 cm® pactsopa NazCo0a.
Bapuanm Ne 3
1. CocTaBUTh HOHHO-3JIEKTPOHHBIE YPABHEHUS CIEIYIOIINX PEAOKC-pEakuii U pacCUUTaTh MO-
JSIpHBIE MacChl SKBUBAJICHTOB OKUCIUTENS U BOCCTAHOBUTEIIS:
1. KMnOs + H3S + H2SOs — MnSO4 + KSOs + ...
2. HNO3+C —->NO+CO2 + ...
3. MnOz + Oz + KOH — KoMnOg4 + ...
2. Yemy paBHa MaccoBas 707151 HoHOB Fe**, comepskamuxcs B HaBecke 0,5000 r py/ibl, ecilu 110-
CJle PacTBOPEHHS €€ B CEPHOH KICIIOTe Ha THTPOBaHHE M3pacxonoBamn 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
27



2. KoMnOs + K2S + H2O0 — S + MnO2]
3. NaxS203 + Jo — NaxS406 + NaJ
2. Kaxoii 06bem pactBopa KMNnO4 ¢ MonspHO# KOHIeHTpanuei 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 MOHHO-3JIEKTPOHHBIE YPABHEHUS CIEAYIOINX PEAOKC-pEaKUii U pacCUUTaTh MO-
JISIPHBIE MAacChl SKBUBAJICHTOB OKUCIIUTENSI U BOCCTAHOBUTEJIS:
1. KMnOjs + FeSOs + H2S0s — Mn®" + Fe®* + ...
2. KVO3+KJ+...—>VOSOs+J+...
3. KaCro07 + FeCl, + HCl — Cr** + Fe®*
2. Ckombko cM° pacTBopa nepManranara xamus (T=0,001616 r/cm®) m3pacxomyercst 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 CICIYIOIINX 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.
CkonbKo 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-3JIEKTPOHHBIEC YPAaBHEHUS CIEAYIONIUX PEAOKC PEaKui U pacCUUTaTh MO-
JISIPHBIE MACChl 3KBUBAJIEHTOB OKUCIIUTENS U BOCCTAHOBUTEJIS:
1. KoCroO7 + KI+ ... - Cr¥* + J;
2. Au+ HNOs3 +HCl — AuClz + NO1
3. KMnOs + NazS — Mn?* + SO4*
2. B mepHoii konbe emrocthio 200,00 cM® IPUrOTOBIEH PacTBOp MIaBeIeBO 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 CIIEAYIONINX PEAOKC peakuii 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 PEeAOKC—PEaKuil 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, eciau ero HaBecka 3,3900 r 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-3JIEKTPOHHBIE YPABHEHUS CIEAYIOINX PEIOKC—PEaKIUi U pacCUUTaTh MO-
JISIPHBIE MAacChl SKBUBAJICHTOB OKUCIIUTENSI 1 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 Kaaus ¢ MOJIAPHON KOHIIEHTpAIlUeil SKBUBAIEHTa
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€ KOJMYECTBO OKcajaTa aMMOHUS OyeT pacTBOPEHO B APYroM 00bEME BOABI?
Bapuanm Ne 11
1. CocTaBUTh HOHHO-3JIEKTPOHHBIE YPAaBHEHUS CIECIYIOIINX PEAOKC—PEaKuii U pacCUUTaTh MO-
JISIPHBIE MAacChl SKBUBAJICHTOB OKUCIIUTENSI 1 BOCCTAHOBUTEJIS:
1. KMnOs+ HBr — MnBr2 + Bra + ...
2. CuS + HNO3 — CuSO4+ NO + ...
3. MnOz + 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 YPABHEHUS CICIYIOIINX PEAOKC—PEaKIUi U pacCUUTATh MO-
JSIPHBIE MAacChl SKBUBAJICHTOB OKUCIIUTEINS U BOCCTAHOBUTEIIS:
1. HNOs+ Sb — HSbO3| + NO1
2. KMnO4 + HCl — MnO2| + Cl;
3. Ce(S04)2 + VOSO4 — Ce2(S04)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
H2C204-2H20?
Bapuanm Ne 13
1. CocTaBUTh HOHHO-3JIEKTPOHHBIC YPAaBHEHUS CICIYIOIIUX PEJOKC—PEaKIIUi U pacCUUTATh MO-
JSIPHBIE MAacChl SKBUBAJICHTOB OKUCIIATEINS U BOCCTAHOBUTEIIS:
1. As;S3| + HNOs; — HAsOs| + SO4* + NO21
2. KoCrO7+KJ — Cr*t+ 1,
3. HNOs3 + Sn — H2SnO3| + NO21
2. Kaxoii 06beMm pactBopa KMNnO4 ¢ MonspHOI# KOHIIeHTpanuei skBuBanenta 0,0977 mMons/mm>
notpebyercs Ha TuTpoBanue 25,00 cm® pacTBopa, B 250,00 cM® koToporo comepxutes 1,6260 r
Na2C204?

Bapuanm Ne 14

1. CocTaBUTh HOHHO-3JIEKTPOHHBIE YPABHEHUS CIEIYIOLIIUX PEIOKC—PEaKIUid U pacCUUTaTh MO-
JISIPHBIE MAaCChl YKBUBAJICHTOB OKUCIIMTEIS U BOCCTAHOBUTETIS .

1. NHsVO; + KJ — VO?* + ],

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-
oyercs 7,52 cm® pacTBopa THOCYIB(bATa HATpHs. BeruncinTe MONAPHYIO KOHIIEHTPAIHIO Pac-

tBOpa NaxS203-5H20.
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Bapuanm Ne 15
1. CocTaBUTh HOHHO-3JICKTPOHHBIC YPABHEHHS CIICTYIONTUX 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 + FeClz + H,0
2. HaBecka obOpasiia xene3Horo kynopoca maccoii 7,1500 r pactBopena B Boge. O0bEM pacTBopa
JIOBEJICH JI0 METKH B MEPHOU KoJiOe BMeCcTUMOCTHI0 250,00 cm®. Ha tutpoBanue 25,00 cM® 9TOrO
pacTBopa U3pacxonoBaHo 24,48 cM® pacTBOpa IepMaHTraHaTa Kalus ¢ MOJISAPHOH KOHIIEHTpaIueit
sxeuBanenTa 0,0986 moinb/am°. PaccunTaiite MaccoByto oo FeSO4-7H20 B 06pasie B npo-
IICHTAX.
Bapuanm Ne 16
1. CocTaBUTh HOHHO-3JIEKTPOHHBIEC YPABHEHUS CIECIYIOLUIUX PEIOKC—PEaKUii U pacCUUTaTh MO-
JISIPHBIE MAacChl YKBUBAJICHTOB OKUCIIMTEIS U BOCCTAHOBUTEJIS:
1. NaCl + MnO; + H2SO4= MnSQ4 + Clz + NazSO4 + H20
2. CuS + HNO3 = Cu(NO3)2 + S + NO+ H,0
3. AsSs + HNO3 = H3AsO4 +H2S04 + NO
2. HaBecka xjopua xene3a 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 KOHIIEHTpaInueil skpuBanenta 0,0923 mons/mm3. Paccunraiite
maccoByio oo FeClz B 00pasiie B mporeHTax.
Bapuanm Ne 17
1. CocTaBUTh HOHHO-3JIEKTPOHHBIC YPABHEHUS CICIYIOIINX PEAOKC—PEaKIIUi U pacCUUTaTh MO-
JISIPHBIE MAaCChl YKBUBAJICHTOB OKUCIIUTEIIS U BOCCTAHOBUTEIIS:
1. Mn(NO3)2 + PbO2 + HNOz = HMnO4 + Pb(NO3)2 + H20
2. FeSO4 + H2SO4 + HNO3 = Fez(S04)3 + NO+ H20
3. Na2Cr207 + NapSO3 + H2SO04 = Cr(SO4)3 + NaSO4 + H20
2. Hagecka xene3noi mpoBosoku Maccoit 1,0130 r pacTBopeHa B CONSTHOM KUCTOTE 0€3 T0CTyIa
Bo3ayxa. [lonmydeHHbIH pacTBOp KOJTHMUECTBEHHO MEPEBEICH B MEPHYIO KOJIOY BMECTUMOCTHIO
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-3JIEKTPOHHBIE YPAaBHEHUS CIECAYIOMINX PEIOKC—PEaKIIUi U pacCUUTATh MO-
JISIPHBIE MAaCChl YKBUBAJICHTOB OKUCIIUTEIS U BOCCTAHOBUTEJIS:
1. Cu + HNO3 = Cu(NOs)2 + NO + H.0
2. NaCl + MnOz + H2S04= MnSQO4 + Clz + NaxS04 + H20
3. AsS5 + HNO3 = H3AsO4 +H2S04 + NO
2. O6BéM pacTBOpa, B KOTOpoM cozepxkutcs 15,9900 1 xxene3Horo Kyrmopoca, 10BEACH 10 METKH
B MepHOif K016e BMecTMOocThIo 500,00 cm®. Ha tutpoanme 25,00 cm® aToro pacTBopa u3pac-
xozoBaHo 27,80 cM® mepMaHTaHaTa, ¢ MaccoBoit KoHneHTparmeit KMnO40,003218 r/cm®. Pac-
cuntaiite MmaccoByto goito FESO4:7H20 B 0Opasiie B mporeHTax.

KoHnTpoJbHas padora VIl CTYICHTOB 3204HOI0 OT/eJIeHHMs IIPEICTABICHA B METOANYE-
CKMX YKa3aHMAX:
- I'muanarymnun, H.I'. Aranutnueckas xumust 1 @XMAU.1: Meroandeckue yka3aHus U 3a7a-
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 ABYM MOCIEIHUM LU PaM 3a4€THOM
KHHKKH.
Kpurepun oneHKH KOHTPOJIBHBIX padoT

[Tpu oueHke 11e71eC000Pa3HO PYKOBOACTBOBATHCS CICAYIOIMIMMU KPUTEPUSIMHU OLIEHKHU 3HAa-
HUH 110 AHQJIUTUYECKON XMMHUH, YUUThIBas JONMYLICHHbIE CTYICHTaMU OLIMOKH U HEJJOYETHI.

TI'pyobimu SBISAIOTCS OMIMOKH, CBUICTEIILCTBYIOIHNE, YTO CTYACHT: HE YCBOHMJ OCHOBHBIC
(bu3nyecKkre TEOPUH U 3aKOHBI WIIM HE yMEET NIPUMEHATh UX IIPU PELICHUH 33/1a4 pa3IuYHbIX
THUIIOB; HE 3HAaeT GOPMYIL, TPAPHUKOB, CXEM HJIM HE YMEET MPUMEHATh UX K PEIICHUIM 3a/1a4; HE
3HAeT eMHULl (PU3NYECKUX BEJIMUUH UM HE YMEET I10JIb30BaThCs UMH; K IpyObIM OIINOKaM OT-
HOCSTCS TaK)K€ HEMIPABUIILHO COPMYIIMPOBAHHBIE BOIIPOCHI 3a7[a4 U HEBEPHbIE O0BSICHEHUS
X0/Jla e pelIeHus], He3HaHUe [IPUEMOB PEILEHMsI 3a/1a4, a TAKXKe OINOKH, CBUAETEIbCTBYIOIIUE O
HEMpaBWILHOM TOHUMAaHHUH yCIOBHUS 337a4yl UM UCTOJIKOBaHuUs pernenus. Kaxxaas rpybas
omuOKa OLIEHUBACTCS MuHyc 2 bauna.

Hezpyovimu owiudKkamu SBISIIOTCS HETOYHOCTD YepTexka, rpaduka, CXeMbl; IPOITYCK UITH
HETOYHOE HAallMCaHWEe HAMMEHOBAaHUS €JUHULl (PU3NUECKUX BEJIMUYMH; BBIOOP HEPALMOHAIBHOTO
xoja pemenus. Kaxnas nerpy0ast ommOka oneHuBaetcs munyc 1 6ann.

K nedouemam oTHOCSTCA: HEPALMOHAIBHBIE 3aIIUCH ITPU BBIUUCIICHUSX, HEPALIMOHAIIbHBIE
IpUEMBbl BEIYUCICHHH, IPe0Opa30BaHMi U PEIICHUH 3a/1a4; OTIEIbHbIC OTPEIIHOCTH B GOpMY-
JMPOBKE OTBETA; OTJE/IbHbIC OLIMOKH BBEIYMCIUTEIBHOIO XapaKTepa; HeOpeXKHOE BHIMOJTHEHUE
3anMcei, uepTexxei, cxeM, rpapukoB. Kaxaplil HeroueT oueHuBaercs munyc 0,5 banna.

CTyJ1eHTbI OYHOTO OT/IETEHUS CAMOCTOSITENILHO BBIIOJIHAIOT 2 KOHTPOJIBHBIX PAOOTHI.
Kaxxnast paboTa oLieHuBaeTCs CIEAYIOIUMU KPUTEPUIMU:

Ouenka «5» craBuTcs 3a paboTy, €cliu UHTepBall OamioB peltuHra crygesta 19 <R <20
U CTYJICHT BBITIOJTHUI paboTy MOJHOCTHIO Oe3 OMIMOO0K U HETOYETOB WIIM TP BBHITIOJTHEHUHU pado-
ThI OJTHOCTBIO 0€3 OIMOOK M HEJ0UETOB, HO IIPU HAJIMUYMU He Oosiee OJHON He aKKypaTHOM 3a-
HCH.

Ouenka «4» craBuTCs 3a paboOTy, BBIIOJHEHHYIO IOJHOCTHIO, HO IPU HAJIMYKUU B HEW He
Oosee ogHON HErpyOO OMMOKU U OJTHOTO HEJ0UeTa UK He 0oJiee ABYX-TpeX HEJJOUETOB, €CIIH
UHTepBaJ 6ayUI0B peifTunra ctyaenrta 1S <R <19.

Ouyenka «3» CTaBUTCS B TOM CIIydae, €CJId CTY/ICHT NMPAaBUWJILHO BHITIOJHUI HE MeHee 2/3
BCeil pabOThI MM TOMTYCTUII: He OoJiee TpeX IpyObIX OMIMOOK, IPU 3TOM MUHTEpBal 0ajlioB pei-
tuHra cryneita 10 <R <1S5.

Ouenka «2» cTaBUTCS, KOTJ]a YMCIIO OIIMOOK ¥ HEJ0YETOB NPEBOCXOAUT HOPMY, ITPH KO-
TOPOI MOXET OBITh BBHICTABJIEHA OLIEHKA «3», MJIU €CJIM IPABUIIbHO BBIIIOJIHEHO MeHee 2/3 Bcel
paboThl 1 6ayu1 peTHHra cryneHTa cocrapiusier R<10.

CTy/neHTbl 0YHO-3a0YHOT0 OTIEJIEHUS CAMOCTOSITENILHO BBIOJIHAIOT 1 KOHTPOJIbHYIO pa-
00Ty, OHa OLIEHUBAETCS CIEAYIOIUMHU KPUTEPUSIMHU:

Ouyenka «5» craBuTCs 3a paboOTY, €CJIM UHTEpPBaJ OaJIOB peiTurra crynenra 19 <R <20
U CTYJICHT BBIMIOJIHUI paboTy MOJIHOCTHIO O€3 OIIMOOK U HEI0UETOB WM P BBIIIOJIHEHUHU pabo-
THI TIOJTHOCTBIO 0€3 OIMMOOK U HEJIOUYETOB, HO TIPU HAJTUYHH HE 00Jiee OJHOM HE aKKypaTHOM 3a-
IHCH.

Ouyenka «4» craButcs 3a paboTy, BBIIOJIHEHHYIO IOJHOCTHIO, HO NPU HAJIMYUH B HEW HE
6osiee ofHOM HEerpyOoii OIMOKHU U OJTHOTO HEeloueTa Ui He OoJiee IByX-TpeX HET0YETOB, €CITU
MHTEepBal O0ayuIoB peitunra cryaenrta 15 <R <19.

Ouenka «3» CTaBUTCS B TOM CIIy4yae, €CJIM CTYACHT MPaBUIIbHO BBIMOJIHII HE MeHee 2/3
BCE pabOTHI WIIH IOMYCTHII: HE 0oJiee TpeX rpyObIX OMMOOK, MPU ITOM MUHTEPBAJ OAJIJIOB PEi-
tunra ctygenrta 10 <R <15.

Ouyenka «2» cTaBUTCA, KOTJ]a YUCJIO OMIMOOK U HEJOYETOB MIPEBOCXOIUT HOPMY, MPHU KO-
TOPOW MOXET OBITh BHICTABIICHA OLIEHKA «3%, HJIU €CIIH MPABUILHO BBIIIOJHEHO MeHee 2/3 Bcelt
paboTsI 1 OauT peiTuHra cryaeHTa cocrapiser R<10.
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CTyJIeHThI 3209YHOTO OT/AEICHUS CAMOCTOSTENIFHO BBIMOJIHAIOT 2 KOHTPOJIbHBIE paboThI,
OHa OILIEHUBACTCS CIICAYIOUIMMH KPUTCPHSIMU:

Ouenka «5» craBuTCs 3a paboTy, €clii HHTepBall O0amioB peituHra cryaenta 24 <R <25
Y CTYJICHT BBITIOJHUI pabOoTy MOJIHOCTHIO O€3 OMIMOOK U HEIOUETOB WIIM TIPH BBHITIOJTHEHUH Pado-
TBI IOJTHOCTHIO 0€3 OMMOOK M HEJ0YETOB, HO MIPU HAJTMYMU HE Oojiee OJHON He aKKypaTHOMU 3a-
IHCH.

Ouenka «4» craBuTcs 3a paboOTy, BBIINOJIHEHHYIO TOJTHOCTHIO, HO MIPH HAIMYUU B HEH HE
Oosiee 0JHOM HEerpyOoii OIMOKYU U OJTHOTO HeloueTa WK He 0oJiee IBYX-TPEX HEJ0YETOB, €CITU
uHTEepBal 6ayu10B peiitunra cryaenta 20 < R <24,

Ouenka «3» CTaBUTCS B TOM CIIy4dae, €CJIM CTYACHT MPABUIBHO BBITIOJHWI HE MeHee 2/3
BCel pabOTHI WK AOMYCTUI: HEe OoJiee OJHOM IpyOoii OMMOKH U IBYX HETOYETOB, MM HE Ooee
OJIHOM TPYOO U OHOM HErpyOOi OITMOKH, WK HEe OoJiee NBYX-TpeX HErpyObIX OMNOOK, UK
OJIHY HerpyOyIo omMOKY M TpH HEI0UeTa, IPU ATOM MHTEpBaJ OAIIOB pedTuHra crynenta 15 <
R < 20.

Ouenka «2» cTaBUTCS, KOTJa YMCIIO OIIMOOK M HEOYETOB MPEBOCXOAUT HOPMY, ITPH KO-
TOPOU MOXET OBITh BHICTABIICHA OIICHKA «3%, MJIM €CITU MPABUIILHO BBIMIOJIHEHO MeHee 2/3 Bcel
paboThl u 6ayl pelTHHra CTyIeHTa cocTaBisieT R<15.
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MuHHCTEPCTBO HAYKH U BBICIIEro oOpazoBanus Poccuiickoit dexepannu
HmwxHekaMCKHil XUMHUKO-TEXHOJIOTHYECKUI HHCTUTYT ((uinain)
(beaepanbHOro rOCyIapCTBEHHOTO 0I0/PKETHOTO 00pa30BaTEIBLHOTO YUPEKICHUS
BhICIIIET0 00pa3oBaHus
«Ka3zaHckuii HalMOHAIBHBIN UCCIEN0BATEIbCKUNA TEXHOJIOTHUECKUI YHUBEPCUTET)
Dakynbmem- mexHoI02UYECKUl
Kageopa — ooweti xumuu u buomexnonocuu

Hamnpasnenue 18.03.01 «Xumuueckasi TEXHOJIOTHSI»
[Tpoduns/mporpamma:

«XUMHUYECKasi TEXHOJIOTUS OPTaHUYECKHUX BEIIECTBY

«TexHomnorus nepepaboOTKH TOTUMEPOB»
«XUMUYECKasi TEXHOJIOTUS TPUPOTHBIX YHEPTOHOCUTEIEH U YTIIEPOAHBIX MaTEPHATIOBY

Bonpocul ona konnokeuymos
no oucuyuniaune b1.0.20 «Ananumuueckas xumus»

KonnoxkBuym Nel

MeToa KHCJI0THO-OCHOBHOI'Q TUTPOBAHUA

1. Beruucnenue pH pacTBopoB KUCIIOT, OCHOBaHUH, Oy(hepHBIX PacCTBOPOB U COJIEH.

2. CriocoOb! BEIpaXKEHHS KOHIICHTPALINH.

3. BydepHbie pacTBOpHI 1 UX CBOICTBA.

4. I'mpponus coseit, TUIIBI TUAPOIU3A.

S. OCHOBHBIE MOHATHSA TUTPUMETPUH. TOUKAa 3KBUBAJCHTHOCTH M KOHEYHAas TOYKAa TUTPO-
BaHMs. CKauOK TUTPOBAHHUS.

6. TpeboBaHMs K peaksIM, IPUMEHSIEMbIM B THTPUMETPHH.

7. MeTo1bl TUTPOBAHMUSL.

8. THIBI TUTPUMETPUYECKUX PEAKIH.

9. KpuBBIe KHCIIOTHO-OCHOBHOTO TUTPOBAHUSI.

10. WHanKaTopel KUCIOTHO-OCHOBHOTO TUTPOBAaHHUS, TOAOOP UHIUKATOPA.

11. CrannmapTuzaims pacTBopa COJSTHON KUCIOTHI (PeaKkIuu, HHANKATOP, PACUETHI).

12. Onpenenenne NaOH u Na2CO3 npu ux coBMECTHOM IMPUCYTCTBUM (pPEeaKLUU, UHAUKATO-

PBIL, pacueTsl).

KoanokBuym Ne2
OKHCINTEIBbHO-BOCCTAHOBUTEJIbHOEC THTPOBAHHE

1. OxucIuTEensHO-BOCCTAHOBHUTEIbHBIC PEAKIIMU (PEIOKC Mpolecchl). THIBI peloKC peakIui.
[TprMepBl OKUCIIUTEIBHO-BOCCTAHOBUTENBHBIX PEAKIINM, UCIOIb3YEMBIX B aHAIUTUYECKOW XH-
MUH.

2. BnusHue pa3nuuHbIX (AKTOPOB Ha BETMYMHY PEJOKC MOTEHIMala, Ha CKOPOCTh U Halpas-
JIEHUE OKHUCIIMTEIbHO-BOCCTAHOBUTENBHBIX peakiui. YpaBHeHne HepHcra. CBA3p MexXay KOH-
ctanToi paBHoBecus U J/IC penokc peakuui.

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

4. KpuBble TUTPOBAHUS B OKUCIUTEIHLHO-BOCCTAHOBUTENIBHBIX MeToAaxX. Kpurepunu Bo3MoxHO-
CTH HCIIOJIb30BaHMsI PEAOKC METOJIOB.

5. Merons! ycranoBnenus T.9. B peJJOKC METO1ax.

6. Ilepmanranatomerpusi. CTangapTH3alMsl pacTBOpa IMEepMaHraHarta Kajuus. YpaBHEHUS peak-
nui. [Ipeumyiectsa u HeroctaTtku Meroaa. [Ipumenenue metona.
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7. Wonomerpusa. CtannapTusanus pactBopa Tuocyibdara HaTtpus. YpaBHeHus peakuuit. [Ipe-
MMYILECTBA U HEJOCTaTKU MeTona. IIpuMenenne meroza.

KosoxkBuym Ne3

Komniiekconomerpuueckoe TUTpOBaHue. MeTa/i10-MHANKATOPbI

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

2. MexaHnu3M KOMILJIEKCO00Opa30BaHus ¢ 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 ciocoOsl ornpeieneHus.

KpnTeplm OLCHKH O0TBE€TA CTYACHTA HA BOIIPOCHI KOJIJIOKBHYMA

CTyzneHTBI OYHOTO ¥ OYHO-3a049HOTO OTAEIEHUH CAI0T 3 KOJUIOKBUYMA, 3a09HOT0 — 2
KOJIJIOKBHYMA, KaXKJIbIi N3 KOTOPBIX OIIEHUBACTCS MO MATHOALTEHON CHCTEME CIIETYIOIIMH

KPUTEPUIMHU:

Kpumepuu oyenku

bannwt

YpoBeHb yCBOEHUS MaTe-
puana, npeaycMOTPEHHO-
ro POrpaMMon

09<R<1

0,7<R<0,9

0,6<R<0,7

R<0,6

YpoBeHb 3HAKOMCTBA C
OCHOBHOW JIUTEPATypOii,
IIPEAYCMOTPEHHOM IPO-
rpaMMOU

0,9<R<1

0,7<R<0,9

0,6 <R<0,7

R<0,6

YpoBeHb 3HAKOMCTBA C
JIOTIOJTHUTEIBHOM JIuTEepa-
Typou

09<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
cBA3EH

0,9<R<1

0,7<R<0,9

0,6 <R<0,7

R<0,6

OTBeThI Ha BOMPOCHI:
MOJIHOTA, apTyMEHTHUPO-
BAaHHOCTb, YOEKIEHHOCTD,
YMEHHUE UCIIOIB30BaTh
OTBETHI Ha BOIPOCHI TSI
6oJ1ee TOJTHOTO PaCKphI-
THS COZIEPIKaHUs BOITPOca

09<R<1

0,7<R<0,9

0,6 <R<0,7

R<0,6

O01as oneHKa

omJjiH4HO

xXopouio

yooenemeo-
pumenvno

Hey0o0e1emeo-
pumebHo

OO0mmii nHTEpBAJ pei-
THHI'a CTYACHTA

45<R<5

35<R<45

3<R<35

R<3
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