MHMUHHUCTEPCTBO HAYKH U BBICIHIET'O OBPA3OBAHMUAA
POCCUIICKOH ®EJEPAIINN
denepajibHOE TOCYIapPCTBEHHOE OI0/IKETHOE 00pa30BaTe/ibHOE YUpPeKIeHHe
BbICLLIETr0 00pa3oBaHMs
«Tam0oBckuii rocynapcrBeHHblii yausepcurer umenu I'.PJlep:xxaBuna»

YTBEPXJIAIO
JupexkTop MHCTUTYTA/(haKyapTeTa

ITPOI'PAMMA BCTYIIMTEJIBHOI'O UCIIBITAHUS
HA BA3E ITPO®ECCHOHAJIBHOI'O OBPA30OBAHUSA
«OCHOBBI AaHAJTUTHYECKON XUMHUH»
JJIS IpYeMa HA 00y4YeHHe 1Mo MPorpaMMamM BbICHIEro 00pa3oBaHus —

nporpaMMmam 0akajiaBpmaTa, nIporpaMmmMam crenuajnurera:
04.03.01 Xumusa, 06.03.01 buojorus

TamOo0B

2021



[Iporpamma  BCTYNMUTENBHOIO  WCHBITAHUS  pa3paboTaHa Ha  0ase
dbenepaabHbIX TOCYJApPCTBEHHBIX O00pa30BaTENIbHBIX CTAHJIAPTOB  CPEIIHETO
CIEUAIBHOTO 00pa30BaHUs MO CHEHHATBHOCTSIM:

18.02.01 Ananutrdeckuii KOHTPOJIb Ka4€CTBA XUMUUYECKUX COCTMHEHUM

18.02.03 Xumuyeckass TEXHOJIOTHSI HECOPTAHMYECKUX BEIIECCTB

TEMA 1. XUMMWYECKOE PABHOBECHUE B TI'OMOI'EHHbLIX U
I'ETEPOI'EHHBIX CUCTEMAX.

3aKkoH nelcTBUsA Macc. XUMHUYeCKoe paBHOBecue. Jlucconuanus ciaadbix H
CWIBHBIX 3JEKTPOIUTOB. BoAOpoaHBIH M THUAPOKCWIBbHBIN mokazatens (pH u
pOH). Bydeprble pacTBOPH U MX MPUMEHEHHE B XUMUYECKOM aHaym3e. [ uaponuns
cojiel B KauyeCcTBEHHOM aHanu3e. l[IpomsBeneHune pacTBopuMOCTH. DakTophl,
BIIUSIIOIINE HAa PACTBOPUMOCTD OCAJIKOB. Y CJIOBUS OCAXIEHUS OCAKOB.

[IprmepHBIE BONIPOCHI:
1. CdopmynupyiiTe 3akoH JEHCTBUS MacC U ONpENeNuTe o00JacTh €ro
PUMEHEHUS.
2. UYto Ha3bIBAaETCsl CTENEHBIO 3JIEKTPOJIUTUYECKOM JTUCCOLMAIUHU, OT KaKux
(aKkTOpOB 3aBUCHUT €€ BeTUYMHA?
3. UTo Ha3pIBaeTCsl HOHHBIM MPOU3BEACHUEM BOABI M BOJOPOIHBIM MOKa3aTeaem?
4. Kakue pacTBopbl Ha3bIBalOT OydepHbiMu? KakoB MexaHU3M UX ACHUCTBUS?
5. OObsicHUTE TMOHATUSA KOHCTAaHThl W cTeneHu ruaponu3a. Kakue daxTopsl

BJIUAIOT HA CTCIICHD er[ponH:«;a?

TEMA 2. KOMIUIEKCHBIE COEIMHEHUA N OKHNCIIHUTEJIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIINM B XUMNYECKOM AHAJIM3E.

XapaKTepUCTUKA KOMIUIEKCHBIX COEIUHEHUM. Y CTOMYMBOCTh KOMIUJIEKCHBIX
coequHeHur. OKUCITUTENIbHO-BOCCTAHOBUTEBHBIC PEAKIMM B XUMHUYECKOM
aHaJn3e.

[IpumepHBIEe BOIPOCHI:



1. Kakue coenuHeHHsS Ha3bIBAlOTCS KOMILIEKCHRIMH? Kakme 31eMeHTHI
MOT'YT OBITh KOMILJIEKCOOOpa3oBaTeIsIMU, a KaKWe MOJEKYJIbl WA HOHBI -
murangamu? [IpuBeauTe npuMepsl.

2. Uto xapakTepu3yeT CTaHJapPTHBIH OKHCIUTEIbHO-BOCCTAaHOBUTEIbHBIN
MMOTEeHIIAN?

3. Kak MOXHO OIIEHUTh HAMPAaBICHUE OKUCIUTEIHHO-BOCCTAHOBUTEIHHOM
peakuuu?

4. Kakue (akTopbl BIUSIOT HA BEIWYUHY (OPMAIBHOTO OKHCIHUTEIHHO-

BOCCTAHOBHUTCJIIBHOI'O HOTGHI_II/IaJ'Ia?

TEMA 3. YACTHBIE PEAKIOMU U XOJ AHAJIM3A CMECHU
KATHNOHOB 1 AHUOHOB.

VY ca0BUS BBIIOJIHEHHS aHATUTHYECKUX peakiuil. Knaccudukanus KaTHOHOB
U aHUOHOB. KHCIOTHO-OCHOBHBIM MeroA. Peakuum oOHapyKeHHs KaTHOHOB
nepBoit aHanuTHdeckod rTpymmbl (Na+, K+, NH4+). Peakiuu oOHapyXeHHs
KaTHOHOB  BTOPOH  aHaauTHUeCcKoH  rpymmbsl  (Ag+Pb?* Hg2,").  Peakuum
OOHapy)KeHHsI KaTHOHOB TPEThCH aHaTUTHUYCCKOW rpynmbl (Ba?*, Ca®', Sr¥).
YerBepras (Zn®*, AP, Cr¥*, Sn?*, Sn*, As®*, As®*) m misatas (Ti*,zr*,Sb%, Sb**, Bi®*, Mn?*,
Mg %, Fe**, Fe?*) aHaJUTHUYECKHE TIPYIIbl KaTHOHOB. AHAJU3 CMECH KaTHOHOB
mrectorr  (Co®*, Ni**, Cd*, Cu®",Hg*) rpymm. AHaJIW3 CMECH KAaTHOHOB BCEX
aHAJTUTUYECKUX TPYTIII.

Peakiuu obHapyxkeHus aHHOHOB. Peakiuu oOHapy>KeHHs] aHHOHOB TIEPBOM
aHamuTHYecKor rpynmbl (B(OH)s, SiOs*, POs* ,AsO3® , AsO4* ,S04* ,S05%, S;03% F
). Peakiuu oGHapysKeHHs aHHOHOB BTOPOM aHamuTHaeckoit rpymmsl (Cl, Br I-, S%
). Peakin oOHapy»XeHHsT aHHOHOB TpeTheil aHamuTHyeckor rpymmbl (NOs-, NO;,
CH3:COO~, C103, Cl104, MnO(). AHamm3 cMecH aHHOHOB BCEX AHAIIMTHYCCKUX
TPYIIIL.

[IprmepHBIE BONPOCHI:

1. YkaxuTe mapaMeTpbl, KOTOpbIE XapaKTEPU3YIOT UYYyBCTBUTEIHLHOCTH

AHATUTUYECKON PEAKIIUU.



2. [lepeuncnure MeTOABI CUCTEMATHYECKOIO XOJa aHaiau3a KaTuoHOB? YTo
JIEKUT B UX OCHOBE?

3. HazoBute rpynnoBol peareHT misi KAaTUOHOB BTOPOM aHAJUTHYECKOU
IPYIIbI B KUCJIOTHO-OCHOBHOM METO/1e?

4, Kakne peakiuu Ha3piBalOT nupoxumuueckumu? Kak ¢ uX mTOMOIIBIO

OOHApPYXHUTh HAJTHUKE B IPOOE KATHOHOB HATPHS U Kasus?

TEMA 4. TPABUMETPUYECKUIT AHAJIN3.

Metoapl BBIICICHUS, OCAXKICHHUS W OTrOHKU. [IpsMble W KOCBEHHBIE
MeToabl. TpeboBanus K ocaxaaeMoit U BecoBoi (popmam. KonmudecTBo ocanurernsi.
[IpombiBanue ocajika. YyBCTBUTEILHOCTD aHAJIN3a U OIIMOKK B TPAaBUMETPUH.

[IpumepHbIE€ BONIPOCHI:

1. Kakue xuMuueckue peakiud MOTYT ObIThb HCIOJB30BaHbI B BECOBOM
aHanuse?

2. UYro Ha3zpBatOT ocaxnaemon ¢dopmoii? Ilepeuuciante OCHOBHBIE
TpeOOBaHMsI, MPEABABISIEMBIE K OCaK1aeMol (hopme.

3. Uro wHa3pBatoT BecoBoil ¢dopmon? Kakum TpeOOBaHHSAM I0JDKHA
YIOBJIETBOPATH BecoBasi (hopma?

4. KakoBbI yCIIOBUSI OCAXKICHUSI KPUCTAINIMYECKAX OCAIKOB?

TEMA 5. TATPUMETPUUYECKUI AHAJIN3 HA BA3E KHUCJIOTHO-
OCHOBHBIX B3AUMOJIEVMCTBUIA.

Tutpumerpuueckuii ananu3. TpeOoBaHMs, TMPEIABABICHHBIE K PEAKINH B
TUTpUMEeTprueckoM aHanuze. llpsamoe u oOpatHoe THUTpOoBaHue. CrnocoObl
BBIPAKEHHSI KOHLEHTPALMK PACTBOPOB B TUTPUMETPUH. PUKCAHAIIBI. DKBUBAJICHT.
MonspHas macca DdKBHBaJleHTa. ToO4Yka JKBUBAJIEHTHOCTU. HWHAuKaTOpel B
KHCJIOTHO-OCHOBHOM  TUTpoBaHuu. Teopunm wuHaukatopoB OcTBanpaa u
xpoMmodopras. HMutepBan mnepexoma okpacku wuHmukatopoB. pK wu  pT
WHIUKATOpOB. TUTpOBaHME pacTBOpA CUIIBHOM KHUCIOTBHI CUJIBHBIM OCHOBAHHUEM.

Pacuer u Bua KpuBOM TUTpOBaHUs. BilMsiHUE KOHLEHTPAUWUHU KHUCIOTHI M LIEIOYH.



Bei0op unamkatopa 1o BuAy KpuBod TutpoBanms. H® - m OH - ommOka
TUTPOBAHUS, UX CBS3b C NMPUPOAON MHAMKATOpa. TUTpoBaHHE PacTBOPOB cCialObIX
OJTHOOCHOBHBIX KHCJIOT CUJIBHBIMHA OCHOBaHMSMHU. Pacuer KpUBBIX TUTPOBAHMS.
[Tonbop MHAMKAaTOpa KHCIOTHO-OCHOBHOIO THUTPOBAaHUS U €ro CBSI3b C BUIOM
KpUBOW TUTpoBaHus. KUCIOTHas M 1Iem04Hast OMMOKH TUTPOBaHUA. TUTpOBaHUE
CMECH CHWJIBHBIX KHCJIOT. BeauyuMHBl KOHCTAHT KHMCIOTHOCTH M BO3MOXKHOCTH
IIPOBENECHMsT TUTpoBaHusA. Pacuer m BuI KpuBOW TuUTpoBaHusA. Ilomoxenue u
BEJIMYMHA CKayka TUTpPOBaHUA. PacueT KpPUBBIX TUTPOBAaHUS CMECH CIIa0ObIX
KHCJIOT. TUTpOBaHME MHOTOOCHOBHBIX KHCJIOT. KpuBele TUTpOBaHus. TurpoBanue
pacTBopoB coneld. KpuBble TuTpoBaHus. BinusHue paznuuHbXx (aKTOpOB Ha BHJ
KPHUBBIX KUCIOTHO-OCHOBHOTO TUTPOBAHUS.

IIpumepHBIE BOIIPOCHI:

1. Kakas peakius sBIs€TCS OCHOBHOM B METOAE HEUTpAIU3ALUU?

2. Uto Takoe paboumii (CTaHIApTHBIN, TUTPOBaHHBIN) pacTBop? Kakme
KOHIIEHTpAallud  pabo4YMxX pacTBOPOB  OOBIYHO  HCIIOJIB3YIOT B METOJE
HEWUTpanu3anuu’?

3. Kakoe mpaktudeckoe 3Hau€HHUE UMEIOT KpUBbIe TUTpoBaHUA? UTO Takoe
CKA4YOK TUTPOBAHWsA, KOTJIa OH HAYMHAETCA W 3akaHuuBaercs? OT 4yero 3aBUCUT
BEJINYMHA CKaYyKa TUTPOBaHUsA?

4. Kakue BelIeCTBa Ha3bIBAIOTCA KHUCIOTHO-OCHOBHBIMU HMHIMKATOpaMu?
Kakne  coennHeHMS  UCIONB3YKOTCA B KayeCTBE  KHUCIOTHO-OCHOBHBIX

WHJIMKAaTOPOB?

TEMA 6. OKUCJIMTEJIbBHO-BOCCTAHOBUTEJIbBHOE TUTPOBAHUE

OKUCIUTETLHO-BOCCTAHOBUTEIBHOE TUTPOBaHUE. METObI pEIOKCUMETPHUHU.
Oxkucnutens U BoccTaHoBUTENb. OOpaiienue ux ¢yHkuuil. Pacuer u moctpoeHue
KPUBBIX THUTPOBaHUS B peAOKCUMETpuu. MHIUKATOPBI PEeAOKCUMETPUUECKOTO
TUTPOBAHMUSL.

[IpumepHBIEe BOIIPOCHI:



1. Kak 3aBHCHT BeJMYMHA OKHUCIUTEIBHO-BOCCTAHOBUTEIBHOIO IOTCHIMANA OT
COOTHOULIEHMSI KOHLIEHTPALUKA OKUCIIEHHON U BOCCTaHOBJIEHHOU (hopm?

2. Kak 3aBHCHUT BEIMYMHA OKHUCIUTEIBHO-BOCCTAHOBUTEIBHOIO IMOTEHIHAIA OT
KOHLIEHTpalMy HOHOB BoJopoza?

3. Kakue uHIuKaTopbl MPUMEHSIOTCS B penokcomerpun? Kakoil xumudeckuit
IpOLIECC ABJISIETCS] IPUYUHON IMEPEMEHBI X OKPACKH?

4. Ot xakux (I)&KTOpOB 3aBUCUT CKOPOCTb peaKHI/Iﬁ OKHCJICHUS-BOCCTAHOBJICHUS ?

TEMA 7. KOMIUVIEKCOHOMETPUYECKOE U1 OCAIUWUTEJIBHOE
TUTPOBAHUE

OcanutenbHO€ TUTpOBaHWE. PacdeT M MOCTPOECHHE KPUBBIX TUTPOBAHMSL.
BiusitHue pacTBOPUMOCTH COEIMHEHUM, KOHIIEHTPAlMU OIpPEAEISEMbIX HOHOB,
TEeMIEepaTyphl Ha XapakTep KPUBBIX TUTpOBaHUS. IHAMKATOPHI OCAXKICHUS.

Komrmmekcomerpuueckoe TutpoBaHue.. [I[puHOMIBI MOCTPOEHHS KPUBBIX
tutpoBaHusi.  CrocoObl  ompejeleHus:  KOHEYHOM  TOYKH  TUTPOBAHUSL.
Hcnonb30BaHWE  MOJMACHTATHBIX  JIMTAHJIOB. [Ipssmoe m oOpaTHoOe
KOMITJIEKCOMETpruIecKkoe TuTpoBanue. O0pa3zoBaHue U yCTOWYMBOCTh KOMITJIEKCOB.
CeNeKTUBHOCTh KOMIUIEKCOMETPUYECKOTO aHann3a. KpuBble TUTpOBaHUS 2-X
MeTauioB. HIMKATOPBl KOMILIEKCOMETPUYECKOTO TUTPOBAHUS MOHOB MarHus W
KQJIbIUSI U UX CMECH.

[IprmepHBIE BONIPOCHI:

1. Ilepeunciure pabounme pacTBOpPbl W YCTAaHOBOYHBIE BEIECTBAa B
KOMIIJIEKCOHOMETPHH.

2. B dWem cymHOCTh MpsSMOro, OOpPaTHOTO U  BBITECHUTEIBHOTO
KOMILIEKCOHOMETPUYECKOTO TUTPOBAHUSA?

3. Uro Takoe MeTaI-uHAUKATOPbI?

4. B yeM COCTOUT CYIIHOCTh OCaAUTEIBbHOrO TUTpoBaHusA? Kakue MeTonbl

0CaUTCIIbHOI'O TUTPOBAHU BbI 3HaeTe?



TEMA 8. ®PU3NKO-XUMUNYECKHWE METO/IbI KOJIMYECTBEHHOI'O
AHAJIN3A

OOmue npuHIUIB  (QU3UKO-XUMHUYECKHX HU3MEpPeHHH. AHAIUTUYECKUN
curHai. IlogroroBka obOpasua k aHanuzy: or6op mpoOsl. IloaroroBka mpoObl K
aHanu3y. Meroabl pas3felieHHss W KOHLEHTPUPOBAHMS, YAAJICHHE MEIIAIOIINX
KOMIOHEHTOB. O0paboTka pe3yJbTaTOB HM3MEPEHUH METOJIOM MaTeMaTHUeCKOH
CTaTUCTHUKH.

Ontuyeckne Meronbl aHanm3a. OOm@as XapakTepucTtuka. ATOMHO-
HYMHUCCHOHHBIA U aTOMHO —a0COPOLIMOHHBIN CHIEKTPAJIbHBIN aHAIH3..

doToMeTpUIECKUE METO/IbI aHaJIN3a. Cnextpodoromerpus "
cnexktpockonus. OOmue npuHUUNbL. [IpuMeHeHune cnekTpoPoToMEeTpUnn Hu
(OTOKOIOPUMETPUH B aHAIIU3E.

O6mme npuniunel MK-cnektpockonuu. Ilpumenenune werogo UK-
CIIEKTPOCKOIINY B aHAJIN3E.

PeHTrenoBckas ciekTpoMeTpusi. THUIIBI pEHTT€HOBCKUX U3ITyYEHUN

WMcTOYHMKM HMOHM3AlMM aToMa B PEHTTEHOBCKOM  CHEKTPOCKOMHH.
Knaccuduxarus METOJ0B PEHTT€HOBCKOM CIIEKTPOMETPUU
PentrenoduyopecuieHTHbIN criekTpaibHbli ananus (PDA).

DJIEKTPOXMMHYECKAE METOAbl aHain3a. l[loTeHnmomerpuyeckuil aHann3
CymHocTh MeToaa, o0nacTb ero mnpuMmeHeHus. lloreHumomerpuueckoe
TUTpOBaHUE. IHAMKATOPHBIE SJIEKTPOBI.

Konnykromerpuueckuii  aHaim3. OCHOBHbIE TIOHSATHS W TEPMUHBI
KOHAyKkTOMeTpuH. [Ipsmast konaykToMeTpusa. KOHIyKTOMETpHYECKOE TUTPOBAHHUE.
Bonsramnepomerpuyueckue MetoAbl aHanu3a. OCHOBBI  BOJBTaMIIEPOMETPUU
(monstporpadun). Kiaccuueckas nosisiporpadus. Mertponoruueckue
XapaKTEPUCTUKHU NOJIIpOrpaduyecKrux METOI0B aHAIn3a

Xpomatorpapuyeckue Meroabl aHanu3a. CyniHoOCTh XpoMaTorpauueckoro
aHanm3a. ['azoBas xpomarorpadus. Buasl razoBoit xpomarorpadun. JleTekTopsl B

razoBoi xpomatorpaduu. KonudaecTBeHHas OlleHKa XpoMaTOoTrpaMm



XKunkocrnas xpomatorpadus. Kiaccupukanus MeTOmOB KHIKOCTHOU
XpoMaTtorpaduu. BricokoaddexTuBHas KUJKOCTHAS xpomatorpadus.
HNonooOmennass xpomatorpadus. IlnockoctHass xpomarorpadus (OymaxkHas u
TOHKOCJIOMHAs)

IIprmepHBIE BOIIPOCHI:

1. Yro takoe cpemussi mpoba? Kak mpousBoautcst oTOOp mpod ra3oB U
JKUIKOCTEN?
2. Uro Takoe «aHanUTHYEeCKUd curHam»? IlpuBegure mnpumepsl

AHAJIMTUYECKUX CHUTHAJIOB JJI1 PA3JIMYHBIX METOJ0B (PU3UKO-XUMHUYECKOIO
aHaJIN3a.

3. B yem 3akirouaeTcs CylIHOCTh MOTEHIMOMETPHUUECKOTO TUTPOBAHUS?
Korzaa uenosnap3yroT NOTEHIMOMETPHUYECKOE TUTPOBAHUE?

4, Ha d4em oOCHOBaHO oONpelIeieHUE MCCIEIyEMBbIX BELIECTB B
dboTomeTpruyecKoM MeTo/ie aHanu3a? B ueM ero mpenMyIiecTBa u HeIOCTaTKH?

5. B uem npeumymectso merona MK-cnexkrpockonuu?

6. B dem cymHOCTh METOA0B XpoMaTorpaduu?
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[Tpunoxenue
Kpurtepuu onieHUBaHUS BCTYUTEIBHOTO UCTIBITAHUS

BcerynurensHoe wucmbiTaHue Ha 0aze MpoQecCHOHATBHOTO OOpa30BaHUS
OpoBOAUTCA B (QopMe TEeCTUpOBaHMS (KOMIBIOTEPHOro). BcerynurenbHOE
ucnbiTanue onenuBaercs no 100-0anapHOM mIKane.

[TpoaomKUTENFHOCTD BCTYUTEIBHOTO UCTIBITaHUs — 60 MUHYT.

BerynurensHoe uenbiTaHue coaepkuT 40 BOnpocoB:

— 30 BOMpPOCOB C OJHUM MPaBWIbHBIM OTBETOM. [IpaBUIIbHBIIN OTBET — 2
Oana

— 10 BompoCoOB ¢ ABYMs MpaBUIbHBIMH OTBeTamu. [IpaBuibHBIN oTBET — 4
Oasna.

NurepBan ycnemnoctu: 39-100 6anios.



