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1. IlepeyeHb MJIAHMPYEMBbIX pPe3yJIbTATOB O0y4YeHHs] MO JMCUMILJIMHE, COOTHECEHHBIX C IJAHHPYeMbIMH Ppe3yJIbTaTaMH OCBOEHUS

o0pa3oBaTe/IbHOM NPOTrPaMMBbl.

s ocBoeHusi 0Opa3oBaTeNbHONW MpOrpaMMbl OakallaBpuaTa OOYYarOUIMICS TOJKEH OBIAJETh CIEAYIOUIMMH pe3ylbTaTaMd OOY4YeHHUs IO

JIUCHUILIINHE.

Ko n naumenoBanue

KO[[ 1 HAUMCHOBAHUC MHIUKATOPA

[Inanupyemblie pe3ynbTaThl 00yUeHUs

KOMIIETCHIIUU JOCTHXKEHHUS KOMIIETCHIIUU (mecKpunTOpHI)
OIIK-1 OIIK-1.3 3HaTh:
Croco0en u3yJarh, Hcrnonp30BaHne TEOPETUUECKHAX - TEOPETUYECKHE OCHOBBI aHATUTHYECKON Xxumuu (3H-1);
OCHOB aHaJIn3a BEUIECTB U YMerTh:

aHAIM3UPOBATh, HCIIOJIb30BATh
OHOJIOTHYECKHE OOBEKTHI U
IIPOIECCHI, OCHOBBIBASICH HA
3aKOHAX M 3aKOHOMEPHOCTAX
MaTEeMaTHYCCKUX, (PU3NICCKHUX,
XAMHUYECKNX U OMOIOTHYECKUX
HAYK U X B3aUMOCBSI3SIX

OIIK-7

CnocobeH mpoBOIUTH
SKCIIEPUMEHTANLHBIE
WCCIICIOBAHMS U UCIIBITAHMS 110
3aJaHHOI METOIHUKE, HAOIIOAEHUS
U U3MepeHusi, 00pabaTbIBaTh U
UHTEPIPETUPOBATH
IKCIIEPUMEHTAIILHBIC TaHHBIE,
MPUMEHSISI MaTeMaTHYECKHeE,
¢usnueckue, Gpusnko-
XAMHYECKHE, XUMHUYECKHE,
OMoJIOrnYecKue,
MUKPOOHOIIOTUYECKUE METOBI

MaTepuaioB Il IPUMEHEHUs
METOJIOB MJICHTU(UKAIINH,
oOHapyKeHHUsl, pa3fesieHus: U
oTpeIeJICHUsI XUMUYECKUX BEIIECTB.

OIIK-7.3

[IpoBenenune cTaHIapTHBIX ONEpanuid
JUTS OTIPEAEIIEHHST COCTaBa BENIECTB U
MAaTepHaIOB HA UX OCHOBE.

- ICTIOJIK30BaTh (yHIAMEHTAIbHBIEC IPECTABICHNS aHATUTHYECKOW XUMUHU
JUISL pellieHUs TIpakTHdeckux 3amad (V-1).

Baanern:

- METOZaMH XUMHYECKOr0 U (pH3HKO-xumMmudeckoro aHanusa (H-1).

3HaTh:

- CTaHJApTHbIE METOAMKH XUMHUYECKOTO M (PU3MKO-XUMHUYECKOTO aHaIn3a
(3H-1);

YMmerhb:

= BBIIIOJIHATH CTaHI[apTHble onepaumxl B 3aBUCUMOCTHU OT BHUJA aHAJINU3a
(Y-1);

Biaagern:

- HaBBIKaMU PaboTHI ¢ aHaIUTHIEeCKUM obopynoBanuem (H-1).




2. MecTO AUCUMIIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl.

JlucrumniamHa OTHOCHTCS K JUCHUIUIMHAM 00s3aTeIbHOM YacTh oOpa3oBaTeIbHOMN
nporpammsbl 6akanaspuara (b1.0.15) u uzydaercs na 1, 2 u 4 xypcax.

B wMeromuueckoM IUlaH€ MUCHMIUIMHA OINHUPAETCAs HAa JUCHMIUIMHBL «OOmas u
HeopraHuyeckass xumus», «Opranuueckass xumusi». [lomydeHHble B mporecce HU3yYEHUs
TUCIUTIIMHBI «AHaJUTHYCCKAs XUMUA M (PU3UKO-XMMUYECKHE METOJAbl aHaldu3a» 3HaHWS,
YMEHHSI ¥ HAaBBIKK MOTYT OBITh UCIIOJIb30BaHBI MIPH MPOXO0XKICHUHU MPEATUTUIOMHON MPAKTHKH, a
TaK>Ke MPHU BBITTOJIHCHUH BBITYCKHOW KBaTU(MUKAITMIOHHONW PaOOTHI.

3. O0beM TUCUUILINHBI.

Bun yueOHOI paOOThI Beero,

v p 3E/akaneM. qacoB

OO0urast TPy10€eMKOCTb TUCIUILIAHBI 4/144

(3a4eTHBIX €AMHULY aKaJIEMHUUECKUX YacOB)

KonrakTHasi padoTa ¢ npenojaBartejieM: 24
3aHATUA JEKIUOHHOTO THUIIA 8
3aHSITHSI CEMUHAPCKOTO THUIIA, B T.4. 16

CCMHHApBLbI, ITPAKTUYCCKUC 3aHATUSA -

naboparopapie paboTel (B TOM 4YHCIIE HA TMPAKTHUYECKYIO 16

MOJITOTOBKY)

KkypcoBoe npoektupoBanue (KP wm KIT) -

KCP -

JPYTUE BUJIbI KOHTAKTHON paboThI -
CamocrosiTesibHas padora 112
®opma TeKylero KOHTpoJIst 4 Kp
®opma MPOMEKYTOYHOH aTTeCTANHH 2 3ayera (8)




4. Copep:kaHue JUCHUNIUHBI.
4.1. Pa3zgenbl IMCHMILIMHLI U BUABI 3aHATHH.

[Ipenmer, tienmu, 001acTy MpUMEHeHUs, KiacCuuKaIms
BUJIOB I METOJIOB COBPEMEHHOM aHATUTHYECKON
xumun. Knaccudukarus mo Bujgam aHaim3a:
KaueCTBEHHBIN U KOJIIMYECTBEHHBIN; TI0 IPUPOJIC
06H3py>I(I/IBaeMI)IX HJIN OMIPEACIIACMBIX
KOMITOHEHTOB; TI0 TIPUPOJIC aHATU3UPYEMBIX
00BEKTOB; TI0O MAaCCEe AHATTUTUICCKON HABECKH U
UaTa30Hy ONpeAeNsieMbIX COIepPIKaHUM.
Metponorudeckue OCHOBbI aHATUTHYECKON XUMHUH.
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1. AHamuTHyeckass XuMHus. 4 - 8 56 | OIIK-1,
OIIK-7
2. Duznko-XxMHYECKHE METOAbI aHAIN3a. 4 8 56 | OIIK-1,
OIIK-7
4.2 @opMupoBaHHEe WHAUKATOPOB JIOCTH:KEHUS] KOMIIETEHIMHA pa3aejaMu
JAUCHUILIHHBI
No Kox nnaukaropos
. /IT JOCTUKEHUS HaunmenoBanue pasjena JUCITUTIIMHBI
KOMIIETEHIMHA
1. | OIIK-1.3 AHamuTnyeckass XuMus.
OIIK-7.3
2. | OIIK-1.3 DU3NKO-XUMHUYECKHE METOIBI aHAJIN3a.
OIIK-7.3
4.3. 3ausaTHd JEeKIMOHHOI0 THIIA.
No
asnena HanMmenoBauue TeMbl O0peMm, |MHHOBanMoOHHAS
P U KPaTKOe COJIeP KaHUE 3aHATHS aKaj. 4achl dbopma
JIUCLUTUINHBI
1 Beenenue. 1 T1J1




No
pasznena
IUCLUTUINHBI

HanmenoBanue TeMbl
Y KpaTKoe CoAep KaHue 3aHATHUS

O0newM,
aKaj. 4achl

MNuanoBanunonHas
dhopma

1

I'paBumerpuyeckuii  aHanu3.  CymHOCTs U
OCHOBHBbIE  dTanbl  Merona. Ocaxpaemas W
rpaBUMETPUYECKas dopmbI COCIMHEHU,
TpeOoBaHus, mpeabsBiasieMble K HUM. IlpuHiun
BBIYMCIICHHS PE3yJbTaTOB aHainu3a. lIpumenenue
IPaBUMETPHHU.

1

JIB

PaBHOBECcHE pacTBOPMMOCTH MaJIOpaCTBOPUMBIX
COCIMHECHUM. PactBopumMocTh OCAaJIKOB.
TepMoanHamuyeckasi, KOHLIEHTPALMOHHAsI, YCIIOBHAasI
KOHCTaHTBl ~ pactBopuMmoctd.  OOpa3oBaHue
CBOMCTBA OCa/IKOB.

JIB

Tutpumerpuueckuii ananus. CymHOCTh M KpaTKas
XapakTepuctuka wmetona. (OCHOBHBIE MOHSTHS.
Knaccupukanuss  TUTPUMETPUYECKHMX  METOJIOB
aHalM3a 10 TUIY XUMHYECKHX pPEaKuud M 10
TEXHUKE TUTPOBaHHS. TpeOOBaHUS K pEaKIUsM,
UCIOJIb3YEMBIM B TUTPUMETPUUYECKOM AHAJIMU3E.
Nupukaropsl.

JIB

OcHOBBI DM3HKO-XMMHYECKHX METOJIOB aHAIH3A.
OcnoBubie mnonsTus. Knaccudukamuss — Gusuko-
XUMHUYECKUX METOJ0B. MeTonbl omnpeaencHus
KOHLIGHTpalUUid aHalIuTOB. MeTponoruyeckue u
AHAJTUTUYECKUE XapPAKTEPUCTUKH.

JIB

CHeKTpOCKONUIeCKue METOJIbI aHaJmM3a.
CranuoHapHbBIe COCTOSHHS cuUCTeMbl. [loHsiTHe
criektpa. CrocoObl BHISIBICHUSI CIICKTPA COCTOSIHHUH.
Buner cnextpoB. Mcmonmp3oBaHue CHEKTPOB B
AQHAJTMTUYECKON XHMUH. Knaccuduxanus
CIEKTPAJbHBIX  METOJOB  aHamuM3a. ATOMHO-
HSMHMCCHUOHHAsl  CHEKTpocKomus.  AOCOpOILMOHHAS
CIIEKTPOCKOIIHS.

JIB

ONEKTPOXUMHUYECKHE METO/IbI aHAIN3A.

OcHoBHbIE TTOHSTHSL. [ToTrenunomeTpus.
Boasramnepomerpus. AmMmniepoMeTpHyeCcKoe
tuTpoBanue. Kyinonomerpusi.

JIB

XpomarorpaguyecKkue METOObI aHaJm3a.
OcHOBHEBIE TOHSITHA. Knaccudukanus
xpomaTorpaduueckux MeTofoB aHanuza. CrocoOsl
MTOJTYyYEHHUS XpOMaTOTPAMM. KunkoctHas
xpomatorpadus. [azoBass ©  raz0->KUIKOCTHAs
xpomarorpadusi.

JIB




4.4. 3aHATHS CEMHMHAPCKOIO THIIA.

4.4.1. JlaGopaTopHbIe 3aHATHS.

No OOneMm,
a3z[_ena HaumenosaHue TeMbl aKaj. 4achbl [Ipume-
p U KPaTKOE€ COAEPKAHUE 3aHATUS yaHue
JUCHUTUTUHBI
1 KomrmiekconomeTpus. 8
['pagyupoBka OOpETKH BECOBBIM METOJIOM.
KomniekcoHoMeTprudeckoe OnpeiesieHue MarHusl.
2 POTOMETPUYECKHUE METOb] aHATU3A. 8
DOTOMETPUYECKOE OIIPEICIICHUE JKEIE3a C
Cynb(hOoCATUIIUIOBON KUCIOTOM.
4.5. CamocTosiTejibHasA padoTa 00y4yarouuxcs.
Ne
aznena IIepeuens BOIIPOCOB U1t O6bem, ®dopma
P CaMOCTOATEJIBHOTO U3y4YEHUs aKaj. 4achl KOHTPOJIS
JUCUHUTIIUHBI
1 MeTtposiornueckue OCHOBBI aHATUTHYECKON XUMHUH. 2 3a4er
1 OO6pa3oBanue OCaJIKOB M UX CBOWCTBA. 3arpsi3HEHUE 3a4er
OCAaIKOB IpuMecsMH. [IpHHIMNHAIBHBIE OCHOBBI 15
IpaBUMETPUUECKOTO OTpeJeNieHns Oapus, xkenesa,
QTIOMUHUSI, MarHusl, KaJbI[Usi, HUKEJs, KPEMHHS,
CepBL.
1 PaBHOBecMe pacTBOPUMOCTH  MaJIOPACTBOPUMBIX 5 3a4er
COCIMHEHMI. BimsHuMe TeMmiiepaTypbl W IPUPOABI
pPacTBOPUTEIISI HA pACTBOPUMOCTb.
1 OOmume moaxoApl K BBIOOPY TUTPUMETPUUYECKOTO 5 Kp Nel
MeTo/la aHanus3a. Pacder pe3ynpTaToB MNPSMOTO,
00paTHOTO TUTPOBAHMSL.
1 Pacuer xpuBOW TUTpOBaHUS CUIBHOTO OCHOBAHMS 5 3a4er
CWIBHOM KHCIOTOM. Pacuer kpuBOMl THTpOBaHUSA
c1ab0ro OCHOBAHUS CUIILHON KHCIOTOM.
1 MeTtoa 0caUTeNbHOTO TUTPOBAHMUS. 5 3a4er
Aprenromerpudeckoe TuTpoBanue. CyniHoCTb
METO/1a, CIIOCOObI MHIUKAUN KOHEUHOM TOUKU
tutpoBanus (Mopa, @onsrapaa, PasHca).




Ne
paznena
JIUCLIUILIUHBI

IlepeueHs BOIIPOCOB I
CaMOCTOSITEJILHOI'O U3yUYCHMUSI

O0nemM,
aKaj. 4achl

dopma
KOHTPOJIS

1

OCHOBHBIE CIIOCOOBI ITOBBIIMIEHUS CEIEKTUBHOCTU
KOMIUICKCOHOMETPUYCCKUX OIpeIeIICHUH.
B03MOXHOCTh  TTOCIIEZOBATEILHOTO  TUTPOBAHUS
HECKOJBbKUX KaTHOHOB. Mertonast
KOMIUICKCOHOMETPHUYECKOTO TUTPOBAHHUS.

5

3a4€CT

XapakTepHucTUKa METO/IOB U pacyeThl pe3yIbTaTOB
OKHCITUTEIbHO-BOCCTAHOBUTEILHOT'O THTPOBAHUS
(mepMaHTaHATOMETPUSI, HOJOMETPHS,
XPOMAaTOMETpPHs, OpOMATOMETPHS ).

14

Kp Ne2

ATOMHO-3MUCCUOHHBIN CIIEKTPAJILHBINA aHAJIU3.
CnexrpanbHble IPUOOPHI AJIs AaTOMHO-
SMHCCUOHHOTO0 aHanu3a. Onrudeckue
XapaKTePUCTUKH CIIEKTPaIbHbBIX IPUOOPOB:
CIEKTpaJbHAas M10J10CA IPOIYCKAHUS; JUCTIEPCHS,
paspeniaonas ciocoOHOCTb, CBETOCHIIA.

3a4€T

ATOMHO-a0COPOLIMOHHBIN CLIEKTPABbHBIN aHATH3.
[TonsTre nnazMpl. ONTHYECKHE XapAKTEPUCTUKU
IJ1a3MBbl U UX CBSI3b C KOHILIEHTpaluel CBOOOIHBIX
aTOMOB.

3a4€T

JlromuHeceHTHBIE MeTOoAbl aHaiu3a. dakTopsl,
BJIMAIOIIME HA YYBCTBUTEIBHOCTh, TOYHOCTh U
M30MpaTeNbHOCTD OMNpeAelieHUs. Armmaparypa IS
JIIOMHHECIIEHTHOT'O aHalIu3a.

3a4€T

doromeTpuiecKre METOAbl aHalIn3a. Annaparypa u
TEXHUKA (POTOMETPHUECKUX U3MEPEHUI];
MOHOXPOMATOPBI, CBETOPHUIBTPHI, UX Ha3HAYCHHUE.
Mertoab! ycTpaHeHHs MeIaoux HOHOB. CriocoObl
MOBBILIEHUS YYBCTBUTEIBHOCTH (POTOMETPUUECKHUX
METOJIOB.

Kp Ne3

Wndpakpacunas cnexkrpockonus. Anmaparypa WMK-
CIEKTPOCKOIIUH. AHanuthueckue u
METPOJIOTHYECKHE XapaKTEPUCTUKU HK-
CIIEKTPOCKOIHUH.

3a4CT

DNEKTPOXUMHUYECKHUE METOMBI aHAJIU3a. DIEKTPOJIbI
MEpBOr0 ¥ BTOPOTO  POAA,  OKHUCIUTEIBHO-
BOCCTaHOBHTENBHBIE (PEIOKC) AIEKTposl. ['a30Bbie,
HOHOCEJIEKTUBHBIE AJIEKTPO/IB, WHUKATOPHBIC
AJEKTPOBI U ANEKTPOJIbI CPABHEHMUSL.

10

Kp Ned

Panunomerpuueckue meronbl ananu3a. [Ipubopsr
JUISL paIMOMETPUYECKUX METOJ0OB aHAJIU3a.
Mertposornueckue xapakrepucTuku. OCHOBHBIE
MCTOYHUKH OIIMOOK M CIIOCOOBI UX yueTa.

3a4€CT




Ne

asnena IIepeuenb BOIIPOCOB ISt O0beMm, ®opma
p CaMOCTOSITENIbHOTO U3yYeHUs aKaj. 4achl KOHTPOJIS
JUCIUTLIAHBI
2 Xpomarorpadudeckue MeTosl aHanuza. CrocoObl 10 Kp Neod

MOJy4eHHs XpoMmarorpamm. Xpomatorpaduyeckne
napameTpel.  CeNeKTHBHOCTb U pa3pelieHue.
Arnmapatypa u 00paboTKa XpamMaTorpaMm.

451 TeMbl KOHTPOJBbHBIX PadOT
Kp Nel — Xumunueckue MeToAbl aHAJIN3A.
Kp No2 — PacueTsl B rpaBUMETPUYECKOM U TUTPUMETPHUUECKOM aHaAJIU3E.
Kp Ne3 — CriekTpasibHbIC METO/IBI aHATH3A.

Kp Ned — Xpomarorpaduueckue u 3IeKTPOXUMUYECKHAE METO bl aHAITN3A.

5. [lepeyeHb y4eOHO-MeTOAMYECKOT0 OOecleyeHus JAJIsi CAaMOCTOATEIbHON PadoThI
o0y4aromuxcs Mo JUCIUIIHHE.

Metoanyeckue yKazaHus JJisi 00y4JaroIuXcsl 0 OPTaHU3AIH CaMOCTOSITEIBbHON paboThI
N0 JUCUUIUIMHE, BKIIOYas IE€PEeYeHb TEM CaMOCTOSTENbHOW palboThl, (OPMBI TEKYILIETO
KOHTPOJIA IO AUCHUILUIMHE H Tpe6OBaHI/I$[ K HUX BBIIIOJHCHUIO PAasMCIICHLI B BHGKTpOHHOﬁ
1H(pOpMaLMOHHO-00pa30BaTeIbHOM cpene CIIoI' TU(TY) Ha caifre:
http://media.technolog.edu.ru

6. @OH/I OLIEHOYHBIX CPEACTB /JIsl MPOBEAeHUsI MPOMEKYTOUHOI aTTecTAlNU

CTyneHTHI BBIOJHSAIOT YEThIPE KOHTPOJIbHBIE PAOOTHI.

[Tpumep KoHTposIbHOM paboThl Nel:

1 Onpenenenne MarHus B TPUCYTCTBHM Kanblus. [loyemy mepen ocakaeHHEM MarHHs
nocje OTJeJIEHUS KaJIbLUs HEOOXOMMO YAAIUTh COJM aMMoHus? BeiBeaute hopmyiy ams
BBIYMCIICHHS] MACCOBOM JTOJTM KapOOHATa MarHusi B MUHEpaJe Mo pe3yiibTaTaM aHaJIn3a.

2 Beorunciute momsipayto konieHntpanuto (NH4)2C204, oTBeuaronyto Hayaiay oOpa3oBaHHUs
ocanka CaC,04 m3 3-10™*M pacTBopa XJ0pHia KalbIHs.

3 IlpuroroBieHne M CTaHIApTU3ALMS PAacTBOpa I'MJpOKCUAa HaTpus. BeiBeaute dopmyry
s pacdera MossipHod kKoHueHTpaumu NaOH u tutpa NaOH mno cepHoif kucnote
(T(NaOH / H,SQ,)).

4 Kaxkoit ob6wsem Boabl cienyer mo6aButh k 200,0 ma 0,1000mH. (fm.=%) pacTBopa

muxpomara kamust (K,Cr,O,) mns mnomydeHHst pacTBopa C THTPOM IO  OKENe3y
(T(K,Cr,0, / Fe)), pasusim 0,005000 r/ma?
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[Tpumep KOHTPOJIBHOU pabOThI No2:

1 O6ocnyiite ycnosus ocaxnaenns SOs2” pactBopom BaCly. TTouemy 3To ocaxieHne BeayT B
npucyrctBuu HCl u u3 ropsiuero pacteopa? BeiBenute GpopMyity it BEIYMCICHUS MacChl
SO4% 1o pe3ynpTaTaM aHANH3A.

2 Bsrauciute pactBopumocts AGCI B 0,01M pactBope MgClo.

3 B dyem cocToUT CyIHOCTh THUTpUMETpUYeckoro aHanuza? UYto Takoe TOUKa
SKBHUBAJICHTHOCTH W KOHEYHAs TOYKa TUTpoBaHUsA? Kak paccuuTHIBAIOT pe3ysbTar
TUTPUMETPUUECKOrO aHaIHu3a?

4 Paccuuraiite maccy HaBecku coimu AgGNOs, HeoOxomumyro ansi mpurotoBieHus 800 mut
0,0500M pactBopa HUTpaTa cepedpa.

[TpumMep KOHTPOIBHOM pabOThI Ne3:
1. KonuuecTBeHHOE OIpe/ielieHHe 3JIEMEHTOB METO/I0M TBEPIOTO (MIOCTOSIHHOTO) Tpaduka Ha
cnekrporpade.

2. CymHocTh M Ha3zHaueHue Merojaa (cmocoba) Oa3UCHBIX JMHMHA B KOJMYECTBEHHOM
UH(PPAKPaCHOH CIIEKTPOCKOIINH.

3. quy PaBHO CBCTOIIPOITYCKAaHHUEC paCTBOpPA, OIITUYCCKAA IJIOTHOCTH KOTOPOI'O COCTABJISCT
2,0?

4. JlromuHecueHTHBIH peareHT HR sBisercs cinaboil KUCIOTOM ¢ KOHCTAHTOM KHCIIOTHOM
muccomuanuu K,=1-10", Kaxas momksa ObITh KOHIIEHTPAIUS PEareHTa B PacTBOPE, YTOOHI
npu pH=4 o6ecnieunts 100%-b1i1 U30BITOK ero peakunoHHON (opMbl R™? MakcumanbHas
o’KuaeMas KOHIIEHTpAIUs ONpeIeNnseMoro HoOHa MeTaja cocTapiser 1-10 Momns/m.

[Ipumep KOHTposIbHOM paboThl Ned:
1. Kak npoBoast rpadguueckoe orpeaesieHue BHICOThI NOIsporpaduyeckoil BOIHbI?

2. Kaxkoit konruecTBeHHOM XapaKkTepucTukou spisgercs uynciao Papazaes (96500 kynoHoB)?

(98]

. Kakue ananutuueckue CurHaibl HCIOJB3YIOT B ra30BOM XpoMaTorpaduu i KaueCTBEHHOU
UJCHTHU(QUKAIMN U KOJTMYECTBEHHOT0 ONPEIEICHUs BEECTB?

[IpoMexyTouHas aTrTecTalys MO JUCIUIUIMHE MPOBOAUTCS B (hopMe 3adera Mo pa3aeny
«AHanuTHYeCcKas XUMHUs» Ha 2 Kypce U 1o pazaeny «DU3nko-XuMHYEeCKUe METOIbl aHaTHu3a Ha
4 xypce.

K cpnaue 3auera nomyckaroTCsi CTYAEHTBI, BBIIOJHUBIINE BcE (POPMBI TEKYILEro
KOHTPOJIA.

3aueTr MpeaycMaTpUBAIOT BHIOOPOYHYIO IIPOBEPKY OCBOEHHUS MPETyCMOTPEHHBIX
AJIEMEHTOB KOMIIETEHIUH.

[Ipn cpaue 3adera, CTYJAEHT IMOJIydaeT TPU BOIPOCa M3 IMEPEUHs BONPOCOB, BpEMs
MOATOTOBKHU CTY/IEHTA K YCTHOMY OTBETY - 10 30 MHUH.

[Ipumep BapraHTa BOIPOCOB Ha 3a4eTe MO pa3fieny «AHATUTHICCKAST XUMUS.

Bapwnant Ne 1

1. CiocoObI OTAETHHBIX HABECOK M MUITETHPOBAHHMS.
2. ®wIbTpOBaHHUE 0CAIKOB. BUIBI (GUIBTPOB.
3. Juxpomarometpusi. Onpenenenue Fe(ll).
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IIpumep BapuaHTa BOIPOCOB Ha 3adeTe N0 pazaeny «PU3HKO-XMMHUYECKHE METObI
aHaIu3ay.

Bapuant Ne 1

1. Cerodunbtpsl. HazHadueHue u nmpaBuiia Ux BHIOOPA.
2. Knaccugukanys MeTo/10B JIIOMUHECIICHTHOTO aHAN3a.
3. 'a3oBBIil XpoMaTorpad 1 ero OCHOBHBIE Y3JIbI.

@DOHJ OLIEHOYHBIX CPEJCTB MO JUCHUILIMHE NpeacTasiieH B [Ipunoxxenun Ne 1

7. IlepevyeHb y4eOHBIX U3IaHUI, HEOOXOIMMBIX JIJIsl OCBOEHUS TUCUMILINHBI.

a) meyaTHbIC U3IaHUA .

1. Anamuriueckas Xxumus : y4eOHUK Uit By30B B 3 T. / mox pen. JI. H. Mockeuna. — Mocksa :
Wznarensckuii ieHTp «Axkanemus», 2008 - 2010. - ISBN 978-5-7695-3955-8.

2. OCHOBBI aHAIMTUYECKON XUMUM : y4eOHUK it By3oB B 2 T. T. 1. T. A. bonbmosa, I'. /I.
bpeikuna, A. B. Tapmam [u ap.] / mox pen. FO. A. 3omoroBa. - 5-¢ u3n. — Mocksa :
Axanemust, 2012. — 384 c. - ISBN 978-5-7695-9124-2,

3. Jlypee, 10. 0. CnpaBounuk mo anamurudeckodt xumuu / 1O. FO. Jlypere. — 7-¢ w3,
nepened. ¢ u3a. 1989 r. — Mocksa : Anbsiac, 2007. — 447 c. - ISBN 978-5-903034-26-0.

4. bynaro, M. N. Ananutndeckass xumusi. OU3NKO-XUMUYECKHE METObl aHAIN3a: yaeOHOe
nocobue / M. U. bynmaroB, T. 3. Mamernabues, C. B. XaputonoB ; MuHHCTEPCTBO
oOpazoBanus u Hayku Poccuiickoit ®enepaunu, Cankr-IlerepOyprckuii rocy1apcTBEHHbIN
TEXHOJIOTUYECKUN MHCTUTYT (TexHuueckuil yHuBepcuter), Kadenpa anamuruyeckoit
xumun. — Cankr-IlerepOypr : CIIOI' TU(TVY), 2010. — 207 c.

5. Amnamxanosa, JI. M. AnanmuThueckas XUMHS M (PU3MKO-XUMHYECKHE METOJbl aHaIM3a.
Paznen "Xumuueckue meroasl aHanu3za" : yuebnoe mocodue / JI. M. Anmamxkanosa, J[. B.
3apem00 ; MuHucTepcTBO 00Opa3zoBaHus M Hayku Poccuiickoir ®enepaunu, CaHKT-
[TerepOyprckuif  roCylapCTBEHHBIH  TEXHOJIOTHUYECKHN  HMHCTUTYT  (TEXHHUYECKHUI
yHuBepcuret), Kadenpa anamutnueckoir xumuu. — Cankr-IlerepOypr : CIIGI TU(TY),
2018. —92c.

6. I'paBumerpuueckuii anamu3. [lpumepbl pelueHus 3amad: ydeOHoe mocodbue / JI. M.
Anamxanosa, B. WM. 3apembo, JI. B. 3apembo, A. A. KomecHukoB ; MuHHCTEPCTBO
oOpa3zoBanus u Hayku Poccuiickoit ®enepanun, Cankr-IlerepOyprekuii rocynapcTBeHHbIH
TEXHOJOTMYECKMM WHCTUTYT (TexHuueckuil yHuBepcurer), Kadeapa anamuTuyeckoi
xumuu. — Cankr-IlerepOypr : CIIOI' TU(TY), 2013. — 85c.

0) 3JIEKTPOHHBbIE U31aAHUA

1. Anamxanosa, JI.M. Ananutudeckass XuMus U (PU3NKO-XUMHUUECKHE METOJIBI aHAIH3a.
Paznen "Xumudeckume meroapl aHanmuza': ydeObHoe mocobue / JI. M. Anamxkanosa, J[. B.
3apem00; MuHucTEepcTBO 00OpazoBaHusi ©W Hayku Poccuiickoit @Depepanmn, CaHKT-
[TeTepOyprckuii TocynapCcTBEHHBIH TEXHOJOTUYECKHI WHCTUTYT (TEXHUYECKHH YHUBEPCHTET),
Kadenpa ananmutmueckoit xummu. - Cankrt-IlerepOypr : CIIGITU(TY), 2018. — 92 c. //
CII6I'TU. Dnextponnast oubmmoreka. - URL: https://technolog.bibliotech.ru (nata o6parmienus
10.06.2020). - Pesxum mocTyma: Juist 3aperucTpHUp. MOIb30BaTEIIEH.

2. I'paBumerpudeckuii ananus. [Ipumepsl pemieHus 3amad: yuyeOHoe mocobue / JI. M.
Anamxkanosa, B. 1. 3apem0Oo, /. B. 3apem0o, A. A. KonecHukoB ; MuHHCcTEpCTBO 00pa3oBaHus
u Hayku Poccuiickoii ®eneparun, Cankt-IlerepOyprekuii rocyiapcTBeHHbINH TEXHOIOTUYECKHNA
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http://www.academia-moscow.ru/authors/?id=3572
http://www.academia-moscow.ru/authors/?id=3571
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MHCTUTYT (TeXHU4ecKui yHuBepcurer), Kadenpa ananutuueckoit xumun. - Cankr-IlerepOypr :
CIIoI'TU(TY), 2013. — 85 c¢. // CII6I'TU. DOnekrponnas Oubnmoreka. - URL:
https://technolog.bibliotech.ru  nara o6pamenus (10.06.2020). - Pexum gocryma: Jyis
3aperucTpup. MoIb30BaTeNei.

8. IlepeyeHb JJIEKTPOHHBLIX 00pPa30BATEJbHBIX PECYpPcOB, HEOOXOAMMBIX ISt
OCBOEHHUS TUCUMILINHBI.

yueOHbIi TiaH, PI1/] 1 yaeOHO-MeTOoIMYeCKue MaTepUaIb:
http://media.technolog.edu.ru

3IIEKTPOHHO-ONOIMOTEYHBIE CHCTEMBI:
C KOMITBIOTEPOB HHCTUTYTA OTKPBIT JTOCTYI K:
«DneKTpOHHBIN YnTaIbHbIN 3a11 — bubnmmoTex» https://technolog.bibliotech.ru
DnekTpoHHO-OuOIMoTeuHas cucrema «Jlanpy https://e.lanbook.com

9. MeToauuyecKkue YKazaHus Jas oﬁyqamumxcﬂ 10 OCBOCHHUIO TUCHHUIIIMHBI.

Bce Bumpl 3aHATHI MO JUCHUIUIMHE «AHAIUTHYECKas XUMHUS U (DU3MKO-XUMUYECKHE
METO/TbI aHATM3a» MTPOBOISTCS B COOTBETCTBHH ¢ TpeOoBanmsimu cieayronux CTIT:

CTII CII6I'THU 040-02. KC VYKJ/IB. Buasl yueOnbix 3ansatuil. Jlekuus. OOmiue
TpeOoBaHUS;

CTO CIIoI'TH 020-2011. KC YK/IB. Bunbl yueOnbix 3ansatuii. JlaboparopHbie 3aHATHA.
OO6mmue TpeboBaHMsI K OPraHU3aluy U MPOBEACHHUIO.

CTIT CIIGI'TU 048-2009. KC YK/IB. Bunbel yueOnbix 3ansTuil. CamocTosiTenbHas
uIaHupyemasi pabora cryaeHToB. O0mume TpeGoBaHMs K OpraHU3aluy U IPOBEICHUIO.

CTO CIIGI'TU(TY) 016-2015. KC YK/IB. Ilopsiaok npoBeneHus 3a4€TOB U HYK3aMEHOB.

[TnaaupoBaHue BpeMeHU, HEOOXOJUMOrO0 Ha W3YYCHHE JAHHOW IUCIUIUIMHBI, JTyYIlIe
BCEro OCYIIECTBIISITH HA BECh CEMECTp, MpelycMaTpuBas MPU STOM PETYISpPHOE MOBTOPEHUE
IIPOMIEHHOI'0 MaTepuaa.

OCHOBHBIMHU YCTIOBHSIMH TPAaBUIBHOM OpraHu3alliyd y4eOHOTro mporiecca JUisi CTYACHTOB
SIBIISICTCSI:

TJIAHOBOCTH B OpPTaHU3aluy y4eOHOU paboThI;

Cepbe3HOE OTHOIICHUE K U3YYCHUIO MaTepHala;

MTOCTOSIHHBIM CAMOKOHTPOITb.

Ha 3aHATHS CTYJICHT TOJKEH MPUXOUTh, UMEsl 3HAHUS 110 YK€ U3YICHHOMY MaTepHaly.

10. ITepeyens HMHPOPMALNMOHHBIX TEXHOJIOTHH, HCIOJIB3yEeMBbIX NPH OCYIIECTBJICHUH
00pa3oBaTeIbHOIO NPOLECCa 10 JMCHUIINHE.

10.1. MudopManoHHbIE TEXHOJIOTHH.

B yuebHOM mpouecce MO JaHHOM MAMCHUIIMHE NPEIyCMOTPEHO HCIOJIb30BAHUE
UH(POPMALIMOHHBIX TEXHOJIOTHH:

YTEHUE JIEKIUI C UCIIOJIb30BAaHUEM CalA-TIPEe3eHTAUM;

BHJIEOMaTEpHaIbI,

B3auMoOIeicTBHE ¢ oOydaronumucs mocpeacrsom DUOC.

10.2. ITlporpammHoe obecnieueHue.
JUid npoBeAeHMsI 3aHATUN HMEIOTCS IEPCOHAIBHBIE KOMIBIOTEPHI C MPOrPAMMHBIM
o0ecrnieyeHrneM:
- Windows,
- OpenOffice.
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10.3. ba3bl JaHHBIX 1 HH(OPMALNIMOHHBbIE CIPABOYHbIE CHCTEMBI.
CnpaBouno-niorckoBas cucrema «Kouncynprant-ILmocy

11. MarepuajbHO-TEXHHYECKOE oOlOecreyeHHe OCBOEHHSI TUCHUILUIMHBI B Xoje

peasuzanum 00pa3oBaTeIbHON MPOrPAMMBI.

Jns ureHus nexkuui B BUJE NPE3CHTAUUK, JEMOHCTPALUA BUIEO MAaTEPUAIIOB UCIIOJIb3YETCS
MyJIbTUMEANMHAS TEXHHUKA.

Jis mpoBeneHus 1ab0paTOPHBIX PadOT UCTIONB3YeTCA Cleyroliee 000py10BaHKE:
1. JTabopatopHast Me6enb (CTOIBI XUMHUUYECKHE, TKA(BI BHITSKHBIC, MOWKH )
3. Becsl anekrponnbie anamutuueckue AND WA-21
4. Becol ananutuueckue BJIP-200
7. BropeTKu [uIsi TATPOBAHUSA
8. uctunnsarop
9. buguctuistop
10. I'a3oBBIE rOpENKU
11. Xumuueckas mocyza: CTakaHbl TS PMOCTOWKHE XUMHUYCCKHE, CTCKIISTHHBIC BOPOHKH,
CTEKJISTHHBIC TTAJIOUKH, MEPHBIE KOJIOBI, MUNIETKH Mopa
15. ®orokonopumerpel KOK-2, KOK-2MII

12. Oco0eHHOCTH OCBOEGHHSI [JHCHUILIMHBI HHBAJIWAAMH H JHIAMH C
OrpaHUYEeHHBIMHM BO3MOKHOCTAMHU 310POBbSI.

JUis WHBaNMIOB U JIMIl C OrPAaHUYEHHBIMH BO3MOXKHOCTAMH Yy4YeOHBIE MpOLecC
OCYIIECTBIISIETCS B CcOOTBeTCTBHM C [lojokeHWMeM 00 opraHw3amuy y4eOHOro Iporecca Juist
o0ydeHHs WHBAJIUIOB W JUI[ C OTPAaHUYECHHBIMH BO3MOXXHOCTSAMHU 310poBbsi CIIGI TU(TY),
yTBEpKIeHHBIM pexTopoM 28.08.2014.
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ITpunoxenue No 1
K paboueii mporpamMme TUCIIUTITHHBI

DoH/1 OLIECHOYHBIX CPEACTB
AJIsl IPOBe/IeHUs POMEKYTOUYHOI aTTecTauuu

0 JUCHUILINHE «KAHAJIUTHYECKAS XUMHUS U (1)I/I3I/IKO-XI/IMI/I‘ICCKHC METO/JbI AaHAJIHU3A»

1. IlepeuyeHb KOMIeETeHUMII U ITANOB NX GOPMHUPOBAHMSI.

Unnexe Oran
ConeprxaHne
KOMIIETEHIINT hopmMupoBaHUS
OIIK-1 Cnoco0eH u3y4yaThb, aHAJTU3HUPOBATh, HCIOJIb30BATH [IpomexxyTouHBII
Ouosoruueckre 00beKThI H MPOoIecChl, 0OCHOBBLIBASICh HA
3aKOHAX M 3aKOHOMEPHOCTSIX MATEeMATHYECKUX,
(pu3uYecKHX, XMMHYECKHX U OMOJIOIrMYECKUX HAYK M MX
B3aHMOCBSI3SX
Cnoco06eH MpoBOINTD DKCIIEPHUMEHTAIbHBIE o
OIIK-7 p P MIPOMEKYTOUYHBIH

HCCJIeTOBAHUS
M MCHBITAHNUA 110 3aJJaHHOI MeTOoauKe, HA0II0IeHus 1
H3MepeHnsi, 00padaTbIBATh U MHTEPNPETUPOBATH
IKCIEPUMEHTAJIbHbIE IaHHbIE, IPUMEHSA
MaTeMaTuieckue, puzndeckne, PU3NKO-XMMHIECKHE,
XUMHUYecKHne, OM0JIOTHYECKUE, MUKPOOHOJIOTHYECKUE
METOJIbI
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2. lloka3aTe/iu U KPUTEPHHU OLEHMBAHNUS KOMIIETEHI[UI HA Pa3JIMYHBIX 3TaNax UX (JOPMUPOBAHUS, IIKAJIA OLlEHUBAHUSA

Kon u naumenoBanue INokazaTenu chopMUPOBAHHOCTH Kpurepuit YPOBHU COOPMHUPOBAHHOCTHU
WHIUKATOPA TOCTIKCHUS (meckpumITOpPHI) OIICHUBAHUS (ommcaHMe BRIPAKEHHOCTH JIECKPHUIITOPOB)
KOMIICTCHIIH «YJIOBJIETBOPUTEIIHHO «XOpOLIO» «OTIHYHO»
(TIOpOTOBBIiA) (cpenHmii) (BBICOKHIA)
OIIK-1.3 3HaeT TECOPETUYECKHUE OCHOBBI OtBeThI Ha Nmeer npexacrasinenue | Gopmyaupyer 3Haer OCHOBHBIE
Hcnonap30Banue aHamutudeckoi xumuu (3H-1); | Bompockt Ne 3, | 06 OCHOBHBIX 3aKOHAX, | OCHOBHBIE  3aKOHBI, | 34KOHBI, IIpaBUId H
TEOPETHYECKMX OCHOB ;"11]54173'119:;6 MpaBUIIax U | IpaBuia H | 3aKOHOMEPHOCTH
aHaJIn3a BEUIECTB U 38,-40 ,43-,48 ’K 3aKOHOMepHOCf$IX 3aKOHOMepHOCEI/I AHAIIUTUYCCKOU
MaTEPHUAIIOB IS 3aqu31/ o AHATUTUYECKON XMMHH. | aHATUTHYECKOU XUMUH, 3alUCHIBACT
MPUMEHEHHUS] METOJIOB pasneny 1. XUMHUU. bopMyITBI 0e3
uJaeHTU(DHUKAIINH, OIINOOK. Moxer
oOHapyKeHHUsI, OTBEeTH Ha MIPUMEHUTH 9TH
paszaeneHus u Bompockl Ne 1, 3HAHUSA JJId PELICHUS
oIpeleneHus 2,6,11,12, 15, AHAIIMTUYCCKUX
XUMHYECKHX BEILECTB. 16, 19, 21-28, 3a1a4.
39-41, 47, 48,
61, 62 k 3auery
10 pazjaeny 2.
‘YmMeet UCIOJB30BaTh OTBeTHI HA Nmeet npeacraBnenue o | PaccuuteiBaer CaMOCTOSITEILHO
(GyHIaMeHTaTbHbIE Bonpockl Ne 2, | pacyere pe3yibTaToOB pe3yJIbTaThl aHAITU3A, paccuuThIBaET
TIPEJICTABIICHIS AHATHTHICCKOI 12,23, 26, 28- | apanu3a BemrecTs. NPUMEHSIET 3HaHHE pe3yJbTaThl aHANIN3A,
XUMHH U1 PeLIeHHs i?t;;zy f[o q)yH,[[aMeHTaJ'IIiHHX %;opMyanyeT BBIBOJIBI.
npakTHIecKHX 33124 (V-1). paeny 1. mpecTaBieHui YHUTHIBACT (PAKTOPHI,
AHAJIMTHYCCKON XUMHUHU BJIHUAOIINEC HA
JJIA 00BSICHEHHS IMOJTY4YCHHBIC
OTtBeThI HA
Bompocs! No 3, pEe3yJIbTaTOB. Pe3yabTATHI.
4,7-10, 29, 30,
31 k 3auety 1o
pazzeiny 2.
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Baageer
XUMHUYECKOTO

METOJIaMU
" dusuko-

OTBeTHI Ha
BOIpochl Ne 1,

Nwmeer npexncrasiieHue o
CYIIECTBYIOIIUX

Bnaneer Mmetogamu
aHaju3a BEIECTB,

CriocobeH BbIOpaTh
METOJ ¥ IPOBECTH

XUMHYECKOTO aHAIN3a BELICCTB 22,25, 27,33, | XumMu4yecKuX U (PU3UKO- c11oco0eH BbIOpaTh aHalIN3 UCCIIeyeMOTo
(H-1). 35,42 XAMHAYECKHUX METOIaX METOJI aHaAJIM3a I BEIICCTBA, OIICHHUTH
3a4eTy 1o aHa/In3a. pelieHus TOYHOCTE U
paszzmeny 1. MOCTaBJICHHOW 3aJ]Jauu. | JOCTOBEPHOCTh
MOJTyYCHHBIX
OTBeTHI HA Pe3yJIbTaTOB.
Bompockl Ne 5,
17, 18, 20, 32,
42-46, 49-52,
56, 57, 60, 63,
67, 68 k 3auery
0 paszzeny 2.
OIIK-7.3 3uaer cTaHIapTHbIE METOAUKH | OTBETHI Ha Nmeer mnpencraBnenue | llepeuncnser YBepeHHo
IIpoBenenue XHUMHYECKOro  u  (usmko- | Bompockr Ne 16, | CTAHJAPTHBIX | OCHOBHBIC ~ MCTOJMKH | OPHEHTHPYETCS B
CTaHAPTHBIX xumuueckoro ananmsa (3H-2); 34,41,49-57 K | \feropnkax  xuMmdeckux | XMMHHUECKHX 1 Qu3uko- | CTAHIAPTHBIX
oreparuii U 3a4€Ty 1o W (QU3MKO-XMMHYecknx | XUMHUECKHX —MeTozax | MCTOAMKAX
OIIpPENICIIEHUsT COCTaBa paszeny 1. METOAaX aHaIu3a. anamza.  OGpscuser | XMMUUCCKHX 1 QH3HKO-
BCLICCTB M MaTCpHAJIOB OT1BeTH Ha Hpapiia - pacucta i ::rnnpzeaflgl;g;?aoeiax
HA BX OCHOBE. aHanm3a pe3ybTaToB.
Bompochkl Ne 58, METOIUKY ISt
59, 64, 66 pelIeHUs KOHKPETHOM
3a4eTy Mo 3aga4n. PacckaspiBaeT
paszaeny 2. npaBua pacyeTa
pe3yJIbTaTOB aHAJIM3A.
YMmeer BBIIOJHATH CTaHAapTHBIC | OTBETH HA [Tyraer BrimosnaseT ananus CaMOCTOSITETLHO
OTEPAINH B 3aBHCUMOCTH OT BOMPOCHI Ne ITOCJIE0BATEILHOCTE BEIIIECTB IO/ BBITTOTHSET
Brza aHamsa (Y-2); 13-15, 20, 37 x | neiicTBuii mpu KOHTPOJIEM POOOIIOITOTOBKY U
3a4CTy 1o MMPOBEICHUM aHAJIN3a MPENOAaBaTEIS. aHaJIu3 BEIIECTB.
pasaeny 1. BEIIECTB.

17




Bnaneer wnaBbikamMu pabotel ¢ | OTBeTHI Ha Nmeet cnabbie 3HaeT yCTPOUCTBO U 3HaeT yCTpOHUCTBO
aHAIMTHYECKUM  00opynoBanueM | Bompockl Ne 13, | mpexcrasienus 06 MOPSIOK paboThI Ha AHAJIUTUYECKUX
(H-2). 14, 33-38,53- | ycrpoiicTBe 1 mopsaKe PasTHYIHBIX prOOPOB U MOKET
55, 65 k 3agery paboTHI Ha AHAJIUTUYECKUX HUX VCIIOJIb30BaTh C
mo pasyieiy 2. AHAJTMTHYECKUX npubopax, Ha coOJroIeHreM
npudopax. MPaKTUKE TOIyCKaeT TEXHUKU
HEOOJIBIIINE OIINOKH. 0e30IMacHOCTH.

[Hkana ouenuBanus coorBerctByeT CTO CIIOI TU(TY):
[To aucHUIIIMHE MPOMEXKYTOUHASI aTTECTAIlUs MPOBOAWTCS B (opMe 3aueTa, IIKaja OICHUBAHUS — OWHApHAS («3a4TCHO», «HE 3a4TCHO).
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3. TunoBble KOHTPOJILHBbIE 3aJaHUS JIS IPOBEACHUS MPOMEKYTOUHON aTTecTAluu
3.1 Bompocsl K 3a4eTy

Pa3znen 1. «KAHanuTHYEeCKAsA XUMHS»

1.

2.

How

©o

10.

11.

12.

13.
14.

15.
16.

17.
18.
19.

20.

CyIIHOCTh TPaBHMETPUYECKOrO aHaiu3a. MeToJbl OTFOHKM M ocaxiaeHus. Kparkas
XapaKTEPUCTHKA OCHOBHBIX CTAJMii B METOJIC OCAXKICHUSI.

[lpyHIMIT ~ BBIYUCICHUS  PE3YJbTATOB  IPAaBHUMETPUYECKOro  aHaimza. [loHsitHe o
IpaBUMETPHUECKOM (haKTope.

Ocaxpaaemas 1 TpaBuMeTprueckas Gopmbl ocazika. TpeOoBaHMs, IPEABIBISEMBIC K HIM.

TepmonuHaMuueckass M KOHIICHTPALIMOHHAs KOHCTAHTa PACTBOPUMOCTH (IIPOU3BEICHUE
pacTBopuMocTH). PacTBOpHMOCTB Ocajka.

VYcnoBue 00pa3oBaHUS M PACTBOPEHHUS OCAAKA. YCIOBHE KOJIWYECTBEHHOI'O OCAXKICHHUS
OIPENeNSIEeMOr0 HOHA.

PaCTBOpI/IMOCTL oCaJlka B €TI0 HACBIIICHHOM PACTBOPE IMMPU OTCYTCTBHUU HA30BITKA ocaguTeiia u
HPH U30BITKE OCATUTEIIS.

. BriusiHMEe MOCTOPOHHMX 3IEKTPOJIUTOB (MOHHOW CHUJIBI pacTBOpa) Ha PacCTBOPUMOCTH OCAJIKa.

«Coumneoii 3pdexTy.
BnusiHue TemnepaTypsl U IPUPOJIbI OCAJAUTENS HA PACTBOPUMOCTD OCAJIKA.
Bnusuue pH U KOHKYypUPYIOHUIMX pEaKIHil KOMIUIEKCOOOpa30BaHUSI Ha PacTBOPUMOCTD

ocajJika (KaueCTBEHHBIH acIeKT).
YcnoBus nonydyeHus: KpUCTaUIMYecKux ocaikoB. CrocoOsl ykpynHeHus yacTtuil. CtapeHue
(co3peBaHue) KPUCTALTHYECKUX 0CaAKOB. OcaxkI€HHE U3 TOMOT€HHBIX PACTBOPOB.
VYcnoBus mnonydeHus amop@HbIX ocagkoB. OOpazoBaHUE M KOArylnslus KOJUIOMIHBIX
pactBopoB. [lentuzanus ocanka.
3arpsi3HEHUE OCaAKOB MpuUMecsIMH. Buabsl coocaxaeHus: aacopOlus, OKKIO3Ms,
nzomopdusm. [Tocneocaxxnerne. CriocoObl yMEHBIICHUST COOCAXKICHUSI.
OunbTpoBaHue 0caaKoB. Buabl GUIbTpOB.
[IpombiBanne ocankoB. TpeOoBaHMs, NPEABABISEMBIE K JKUIAKOCTH ISl TPOMBIBAHUS
KPUCTAJUNIMYECKUX U aMOP(HBIX OCAKOB.
BricymmBanue u mpoKaiuBaHUE OCAIKOB.
[TpuHIMNMaTBHBIE OCHOBBI METOAOB TPaBUMETPHUECKOro ompeneneHus. Cxema aHanusa,
ypaBHEHHUE PeaKIMii, CTPYKTypa OcajKa, 000CHOBAHHME YCIOBHI MOJYYCHHS OCAKIAEMON U
rpaBUMeTpHUecKoi (GopM ocajaka (YHUCICHHBIE 3HAYEHHsI peLeNnTypbl HE 3alOMMHATh),
MIPUHITUIIB 3aTPSA3HEHHST 0CAJIKa ¥ MEPHI 110 €T0 YCTPAHEHHUIO, BHIOOP MTPOMBIBHOM KHUIKOCTH,
BBIUUCIIEHUE PE3YyIbTaTOB aHAIN3A IIPU OIPEJICIIEHUH CIIeIyIOINX BEIIECTB:

a) Oapus B BUJE cyibdaTa Oapus;

0) cepbl B paCTBOPUMBIX CyJb(haTax;

B) KaJIBIHsI OKCAJIATHBIM METOJIOM;

r) Maraus (ocaTHbIM METOAOM;

1) KaJIbIUS U MarHus TIPU COBMECTHOM MTPHUCYTCTBUHY;

€) HUKEJs B CTally;

) aJIFOMMHMS (OCAIUTENb — TUAPOKCH]] aMMOHUS; 8-OKUXUHOJIMH);

3) kene3a B conu Mopa (ocaauTtenb — TUAPOKCH]] aMMOHHSA);

M) XJIOpa B paCTBOPUMBIX XJIOpUIaX.
CymHocTh TuTpuMeTpudeckoro ananmsa (TA).
TpebGoBaHusI K peakIusaM, UCTIONB3yeMbIM B TA.
OcHoBHble TOHATUS TA: THUTpOBaHME, CTaHIAAPTHBIM pPacTBOpP, THUTPAHT, TOYKa
HKBUBAJICHTHOCTH, KOHEUHAs! TOUYKAa TUTPOBAHUS, HHIUKATOP, SKBUBAJICHT, YACIO U (HaKTOp
HKBHBAJIEHTHOCTH.
Croco0Obl  MPUTOTOBJIEHUS  CTaHAAPTHBIX  pacTBOpoB.  PacueTsl, CBsA3aHHBIE C
MIPUTOTOBJICHUEM CTAHAPTHBIX PACTBOPOB.
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21.
22.
23.
24.

25.
26.

217.
28.

29.

30.

31.
32.

33.

34.

35.
36.

37.
38.

39.
40.

41.

42.
43.

44,
45.

46.
47.

48.

49.

50.

[lepBuyHbIE cTaHAAPTHI (YCTAaHOBOYHBIE BELIECTBA) M TPeOOBaHUS, IPEABIBISEMbIC K HUM.
Bropuunsie crangapTsl, GukcaHaibl (CTaHAAPT-TUTPHI).

CrniocoObl OT/IETBHBIX HABECOK U MUIIETUPOBAHUS.

CriocoObl BbIpaXKEeHUs1 KOHIIEHTPALMK CTaHIapTHBIX PaCTBOPOB.

Knaccudukanust THTpUMETPUYECKUX METOJIOB IO THUITY PEAKLIUU TUTPOBAHMS U MO TEXHUKE
TUTPOBAHUS.

CymHocTh mpsMOTro, 00OpaTHOTO TUTPOBAHUS U TUTPOBAHUS 3aMECTUTEIIS.

Pacuer pe3ynpTaToB mpsAMOro, OOpaTHOIO THUTPOBAHUS M TUTPOBAHUSA 3aMECTUTEIIS.
[IpyHIMI SKBUBAJIEHTHOCTHU (3aKOH 3KBUBAJIEHTOB).

CyIHOCTh METOA KMCIOTHO-OCHOBHOI'O TUTPOBAHUH.

Pacuer 1 noctpoeHne KpuBOM TUTPOBAHUS CUIIBHOM KUCIIOTHI (OCHOBaHUS) CTaHIAApTHBIM
pacTBOPOM CHUIIBHOTO OCHOBAHUS (KUCIIOTHI).

Pacuer u mocTpoeHne KpuBOM THTPOBaHUS €lIabOW KUCIOTHI (OCHOBAHHUS) CTaHIAPTHBIM
pacTBOPOM CHIIBHOTO OCHOBAHUS (KUCIIOTHI).

Ckayok TUTpOBaHUA U (PAKTOPHI, BIMAIONINE HA €ro BeIMYUHY. Pacdyer ckauka TUTPOBAHHUS
IIPY 3aJaHHOM TOITyCTUMOM ITOTPEIHOCTH TUTPOBAHUS.

KucnorHo-ocHoBHBIE MHAUKATOPBL. VIOHHAs TEOpHUS MHIMKATOPOB.

WHuTepBan mepexofa OKpPAacKH [BYXLBETHBIX HMHIMKATOPOB M IIOKAa3aTellb TUTPOBAHMS.
[IpuHUMn BEIOOpa KUCIIOTHO-OCHOBHOTO MHJIMKATOPA.

CyIHOCTP METOAAa OCAJWUTEIBHOTO TUTPOBAaHUSA Ha IPUMEPE apreHTOMETPUYECKOIrO
TUTPOBAHUS.

Omnpenenenue XJIOPUI-MOHOB METOJOM apreHTOMETPUYECKOr0 THUTPOBAHUS IO CIOCOOY
Mopa, @onbrapaa u dasuca.

CyImHOCTh METOIa KOMIIIEKCOHOMETPUYECKOTO TUTPOBAHHUS.

Kommekcon Il (BATVK) wommnekcon Il (34TA) u ux csoiictBa. ®OpMBI HOHHOTO
coctosinust //TA B 3aBucumocTu oT pH pactBopa.

[IpuroroBnenue u cranaapTusanus pacrsopa 3//TA, ycTaHOBOUHBIE BELLIECTBA.

Peakiun xommiekcooOpa3oBaHUS MOHOB MeTaioB paszHoro 3apsga ¢ I4TA CrpoeHue
KOMILUIEKCOHATOB METAJLIOB.

@DaxTOpBl, BAUAIOLUIME HA YCTOMYNBOCTh KOMIUIEKCOHATOB METAJLJIOB.

MeTannoXpoMHble MHAMKATOPbI M MPUHLIMI MX JIEHCTBUS Ha IMPUMEpPE 3PHOXPOMOBOTO
yepHoro T.

TexHnka KOMIUIEKCOHOMETPUYECKOTO THUTPOBAaHUS: TpSIMO€ OOpaTHOE, KOCBEHHOE
TUTPOBaHME, TUTPOBaHUE 3aMmecTUTeNs. [IpuMepbl U pacueTr pe3ynbTaTOB TaKUX CIIOCOOOB
TUTPOBaHUA (ONpEJE/IEHNE WOHOB IIMHKA, MarHus, aHUOHOB, OPraHUYECKUX COEIMHEHUH,
KECTKOCTH BOJIBI).

CyIHOCTh METO/1a OKUCIUTEIbHO-BOCCTAHOBUTEIHHOTO TUTPOBAHUSI.
OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE ~ PEAKIUM M OKHCIUTEIBHO-BOCCTAHOBHUTEIBHBIN
notenuuan (OBII). Ypasuenue Hepucera.

CranpapTHBIA, HOpMaJIbHbIN U yCIOBHBIN ((popmanbHbIil, peansHblil) OBII.

@axtopsl, Biusiomue Ha BennuuHy OBII (pH pactBopa, o6pa3oBaHue MaiopacTBOPUMBIX
COeAMHEHUI U ap.).

Pacuer 1 nocTpoeHne KpUBBIX OKUCIUTEIbHO-BOCCTAHOBUTEIBHOI'O TUTPOBAHUS.

CKa4yoK TUTPOBAHMS B METOJIE OKUCIUTEIbHO-BOCCTAHOBUTEIBHOTO TUTPOBAHUS U (DaKTOPHI,
BIIUSIIOLIME HA €T0 BEIUUUHY.

Wuaukatopel B METOJIE OKHCIUTEIbHO-BOCCTAHOBUTEJILHOTO TUTPOBaHMSA: OOpaTHMBIE,
HeoOpaTumMble, crieruduaecKue.

[lepmanronaromerpus.  Cranpapthbiii  pactBop  KMnOs, ero  mpuroroBieHue,
CTaHJapTHU3ALMs U XpaHEHUE.

OmnpeneneHne  BOCCTAHOBUTENEW  METOJOM  IPSAMOIO  [€pMaHIaHATOMETPUYECKOIO
tutpoBanus (Ha mpumepe Fe(ll)).
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51
52.
53.
54.
55.

56.

57.

Omnpenenenre OKUCIUTENCH METOJOM OOpPaTHOrO MEPMAHIAHATOMETPUYECKOTO TUTPOBAHUS
(1a mpumepe MnOy).

[lepmaHTranaToMeTpu4ecKoe orpeneneHue MOHOB METaJUIOB, 00pa3yromumx
MaJIOpacTBOPUMbIE OKCAJIAThl, METOIOM THUTPOBaHUs 3amectures (Ha mpumepe Ca(ll)).
Nonomerpus. CrannapTHblii pactBop uoxa (l2), IPUroTOBICHHE, CTAHIAPTH3AIIHS.
Monomerpuueckoe onpenenenne Boccranosuteeii (Ha npumepe As(l11)).

WNonomerpus. CTaumapTHeli pacTBop THOCYIb(haTa Hatpus (Na2S203), ero IpuroToBICHHe,
CTaHJapTH3AIMsI U XPaHCHUE.

MonoMeTpuueckoe omnpeseieHie OKHCIUTENei CIoco0OM TUTPOBAHMS 3aMeCTHTENs (Ha
npumepe As(V), Cu(ll); cunpubix kucimor; wonos meramios (Ba(ll), Pb(ll)), obpasyrommx
MaJIOpacCTBOPUMBIE XPOMATHI).

Juxpomaromerpust. Onpenencaue Fe(ll).

Pasznea 2. «PU3NKO-XHMHUYECKHE METOALI AHAJIN3A»

1.
2.

13.
14.

15.
16.
17.

18.

19.
20.
21.
22.

23.
24.
25.
26.
27.

DNEKTPOHHBIE CIIEKTPBI MOTIOLIEHUS MOJIEKYJI.

OcHOBHOM 3aKOH cBeTomoromenns. OnTudeckas INIOTHOCTh. [IpaBuino agiuTUBHOCTH
ONTHUYECKUX IUIOTHOCTEM.

[TpoYHOCTB OKpAILIEHHBIX COEAMHEHUN U €€ BIUSHUE Ha YYBCTBUTEIbLHOCTh U TOYHOCTh
(oTOMETPUUYECKHX OIIPEACIICHUH.

[TocTossHCTBO cocTaBa OKpalleHHbIX coeuHeHul. [IpuunHbI HapyleHus: cocTaBa u
ycioBUs (HOTOMETPUPOBaHUS, 00ECIIEUNBAIOINE OTHOCUTEIBHOE IIOCTOSHCTBO COCTABA
OKpAILICHHBIX COEUHECHUIA.

Crnextpodoromerprueckuil U (OTOKOJIOpUMETpHUECKHUIl aHanu3bl. Pa3nuuue.
IIpeumyiectsBo.

CriextpanbHas 001acTh, B KOTOPOH HEOOXOIMMO IPOBOJUTH (POTOMETPHUECKOE
onpeneneHue. Bo3aMOXHbIE BApUAHTBHI.

CeerodunbTpel. HazHauenue u npasuia ux BeiOopa.

Br16op pearenTa uist mpoBeaeHus GoToMeTpruecKoro ananu3a. Kputepun Beidopa.
Bausinue pH pactBopa Ha pe3ysbTaTbl (JOTOMETPUUYECKOTO OIIPEIEIICHUS.

Bo160p onTuManbHbIX YCIIOBUHM MPOBEACHUS POTOMETPUUECKOIO aHAIN3A.

Mexann3m Bo3HUKHOBeHUs K-criekTpoB.

Kakwue Turb! koje0aHuii MOTYT MIPUCYTCTBOBATh B MoJieKyJe? Kakue koneOaHMs aTOMOB B
MoJtekyie npossisitorea B UK- criexrpe.

VYerpoiictBo u npuHnun aeicteus MK- cnekrpomerpa.

Oxapaxtepuzyiite ucrounuku MK — uznyuenus. Kakue TpeboBaHus K HUM
PEbSABISIOTCS.

XapaKTepuCTUYECKHE YAaCTOThI, OT Yero 3aBUCHUT ux nojoxenue B UK — cnexrpe?

Uro Takoe “00JacTh OTIEYATKOB MaNbIEB”? J[J1s 4ero oHa UCTIOIB3YeTCs.
KauectBennslit ananms meronom MK — criekrpockonuu. Kak npoBoauTcs onpenencHue
Ka4eCTBEHHOT'O COCTaBa CMECH BEIIECTB, UACHTU(UKAIIUSI YUCTOTO BEIIECTBA?
KonnuectBennslii ananus meronoM K- ciekTpockonuu oJHOTO BELECTBA U CMecel
BEIECTB.

[ToHsiTHE TIOMUHECIICHIIMH.

Knaccudukanus MeTo10B JTIOMUHECHIEHTHOTO aHaIH3a.

Cdopmynupyiite npaBuino Ctokca — Jlommens.

CBs13b MEXy CIEKTPOM MOTJIOMIEHHS U JIIOMUHECIIEHIIMU MOJIeKyJbl. [IpaBuito
3epKalIbHOM cuMMeTpuH (paBuiio JleBmnza).

Buel TymeHus TIOMUHECIIEHLINN.

KBaHTOBBII BBIXO[ JIFOMUHECLIEHIUU. [IyTH €ro noBbIeHus.

Omnpenenenne KOHLIEHTPAlMK BEIIECTBA [0 €ro JIOMUHECHEHINH.

MexaHu3M BO3HUKHOBEHHS ATOMHBIX SMUCCUOHHBIX CIIEKTPOB.

[[InprHa crieKTpanbHOM JIMHUKM. BUABI yIIMPEHUs CIIEKTPAIBHON JIMHUH.
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28.
29.

30.

31.
32.
33.
34.

35.

36.

37.
38.
39.
40.

41.

42.
43.

44,
45.
46.
47.
48.
49.
50.

51.
52.
53.
54,

55.
56.

57.
58.
59.

60.

61.
62.
63.
64.
65.

AHaJIUTHYECKUN CUTHAJ 1711 KAYECTBEHHOT'O M KOJIMYECTBEHHOT'O CIIEKTPAJIBLHOIO aHAIN3a.
CrniekTpanbHble IOMEXH, BIUSAIOINE HA HHTEHCUBHOCTD CIIEKTpaJIbHOM JInHuU. [Tyt nx
ydera.

DU3NKO-XUMHUYECKUE TIOMEXH, BIUAIOIUE HA HTHTEHCUBHOCTD CIIEKTPAJILHOW TUHUM. [Tyt
UX YCTpaHEHHUS.

Crioco0b! onpeieNIeHHsI KOHIIEHTPALUU B SMUCCUOHHOM CIIEKTPAJIbHOM aHaJIM3e.
®otometpus iameHn. OCOOEHHOCTH M MMPEUMYIIECTBA ITOT'O METO/IA.

Atomuszatopsl. X poib B aTOMHO-2MHUCCHOHHOM aHAJIN3E.

[Tnamst Kak UICTOYHUK BO30YKJICHHUSI SMHUCCUOHHBIX CIIEKTPOB, KOTJA UCTIOIb3yETCs.
[IpenmMy1iecTBa 1 HEAOCTATKHU.

DJeKTpuvecKas ayra i UCKpa Kak HICTOUHUK BO30YKICHUSI SMUCCHOHHBIX CIIEKTPOB, KOT/Ia
ucnoiab3yrores. [IpenMyinecTsa U HEIOCTATKU.

WNHayKkTHBHO- CBsI3aHHAs IUIa3Ma KaK MCTOYHUK BO30YX/I€HHS SMUCCUOHHBIX CIIEKTPOB,
Korza ucnomassyercs. [IpenmymiecTsa 1 HeOCTaTKH.

OcHOBHBIE THUIIBI CIIEKTPAJIBHBIX NPUOOPOB, IPUHLIMII UX JIEHCTBUSA U Ha3HAUCHUE.
Metons! peructpannu cieKTpoB. CpaBHUTE UX JOCTOMHCTBA U HEOCTATKHU.

Buzbl paaroakTHBHOIO U3TYyYEHUS U BUIbI PaJMOaKTUBHOIO pacnaja.

3aKOH paslnoaKTUBHOTIO pacnana. Jlaire onpeneneHue NOCTOSHHON pacnaja, nepuoaa
noJIypacnaza.

Ha xakux MexaHn3Max B3aUMOJAEHUCTBUS U3JIyUYEHUS C BEILIECTBOM OCHOBAaHbI BaKHEHIINE
METO/BI PETUCTPALMU U3IIy4CHUS. Y CTPOMCTBO U IIPUHIIMUII IEUCTBUSA cueTurKa [ elrepa.
KonuuecTBeHHOE ONpeesIeHNE JIEMEHTOB 110 UX €CTECTBEHHON PaJiOaKTUBHOCTH.
Metozapl, OCHOBaHHBIE Ha HCKYCCTBEHHOU (HaBEJICHHOW) PaJIMOAKTUBHOCTH.
AKTHBalIMOHHBINA aHanu3. [IpenmymecTsa 1 HEJOCTaTKH METO/1A.

Paguomerpuueckoe TutpoBanue. CyniHOCTh, IPEUMYILIECTBO U HEAOCTATKU METO/IA.
Merton nzotonHoro paz6asieHus. OCOOEHHOCTH, MPEUMYIIECTBO U HEJOCTATKH METOJIA.
Crioco0b! KITaccupuKamy XpoMaTorpauaecukx METOJ0B aHAIIN3A.

Bugst xpomaTtorpamm. Crioco6 ux npecTaBieHHs.

Xpomarorpapuuekue napameTpol, XapakTepU3yIoIIHe TOBECHNUE BELIECTBA.
XKunkocTtHas pacrpenenuTelbHas XpoMarorpadus u ee OTINYne OT SKCTPAKIIMH.
CymHocTs HOHOOOMEHHOU XpomaTorpaduu. MoHUTHI U uX QPU3NKO-XUMUYECKUE
CBOMCTBA.

Ocanounast xpoMaTorpadus 1 €e BapuaHTBhI.

CymHocTh ¥ BUJIBI Ta30BOM Xxpomarorpaduu. MexaHu3Mel pa3ieiaeHusl.

["a30BbIi XpomaTorpag U ero OCHOBHBIE Y3IIBI.

JleTekTopsl, UCTIONb3yeMble B ra30Boi Xxpomatorpaduu. Katapomerp. YcrpoiicTBo 1
00JacTb MPUMEHEHHUS.

YcTpoiicTBO U 001aCTh MPUMEHEHUS MJIa3MEHHO-MOHU3aIlMOHHOT' O IETEKTOPA.
[TpumeHeHue ra3oBoii XxpoMarorpapuu A KaYeCTBEHHOI'O ¥ KOJIMYECTBEHHOTO aHaIN3a.
AHaJIUTHYECKHUE CUTHAIBL.

Knaccudukanus 31eKTpoXUMUYECKIX METO/I0B aHATIU3A.

[Tpsmas noTeHIMOMETpHs (AOHOMETPHUS).

[ToTenmmomeTrpuueckoe TuTpoBanue. CriocoObl HaXOXKICHUS KOHEYHOW TOUKH
TUTPOBAHUS.

[Tonsiporpaduueckuii ananus. Buna nonsporpaduueckoit kpuBoid. OCTaTOUHBIH,

T dy3MOHHBIHN, TpeaeabHbIN MU y3HOHHBINA TOKH.

OcHoBa KauecTBEHHOT0 noJjsiporpadudeckoro ananusa. [lonsporpadpudeckuit CexTp.
KonnvectBennslit nonsporpapudeckuii anaau3. Crioco0bl HAX0XKACHUS KOHIIEHTPALIUH.
Bunel coBpemenHoit nossiporpadun (nuddepennmanbas, pa3sHOCTHAS, MHBEPCUOHHAS).
AmMniepoMeTpuueckoe TUTpoBaHue. POPMBI KPUBBIX TUTPOBAHUS.

OCHOBBI KyJIOHOMETPHYECKOI0 aHaIN3a. AMNIaparypa Ui MpoBeIeHus
KYJIOHOMETPHUYECKOIO aHAJIN3a.
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66.
67.

68.

[Tpsimast kynoHomeTpust. OnpenieneHue BbIX0oa 10 TOKY.

CymHOCTh KyJTIOHOMETPUUYECKOTO TUTpoBaHUs. OCOOEHHOCTH U JOCTOMHCTBA 3TOTO
METO/1a.

MerTpoisiornueckre U aHaTUTHYECKHE XapaKTePUCTUKU (PUZUKO-XUMHUECKUX METOIOB.

4. 3anaHus 1J151 KOHTPOJIbHBIX PadoT.
4.1 KonrpoJbHas padora Nel.

Bapuanrt 1

Onpenenenre Maraus B MPUCYTCTBUU Kablus. [louemy mepes ocaxJaeHueM MarHus Mmocie
OTIENICHUS] KaJbIMs HEOOXOAWMO YyIallUTh CONM aMMOHMsA? BeiBemute Gopmyiny s
BBIUMCJICHHSI MACCOBOM JTOJIM KapOoHATa MarHUsl B MHHEpAJIe M0 pe3ysibTataM aHallu3a.
Borauciute monspayio konieHTtpanuio (NH4)2C204, oTBeuaromnyro Hadaiay o0Opa3oBaHUsS
ocaaxa CaC,04 u3 3-10*M pactBopa Xnopuaa KanbIys.

[TpuroToBneHne M CTaHIAPTU3AIMS PACTBOpA THAPOKCUIa HaTpus. BeiBemute dhopmynny s
pacuera wmomsipaod koHmeHtparmmu NaOH wu turpa NaOH 1o cepHoit  kuciore

(T(NaOH / H,SO,)).
Kaxkoii 06bem Bozsl cieayet noo6asuth kK 200,0 Mt 0,1000w. ( f,,, = %) pacTBopa Auxpomara

kamsa (K,Cr,0,) mis momydenns pactBopa ¢ TtutpoMm 1o sxenesy (7I'(K,Cr,0,/Fe)),
pasubM 0,005000 r/mn?

Bapuanr 2

Kak BnusioT Temmneparypa u npupojia pacTBOpUTENS Ha paCTBOPUMOCTD Ocaka?

MaccoBas noss cepol B yrie coctasisietT 0,6%. Paccuuraiite Mmaccy HaBECKHU YIJisl, KOTOPYIO
HaJ0 B3Th i nonydenus 0,15 r ocagka BaSO4?

Kak mpoBoauTcs omnpeneneHine aHnOHOB METOIOM KOCBEHHOTO KOMIUIEKCOHOMETPHUYECKOTO
TUTpoBaHUA? PaccMoTpuTe Ha IpuMepe onpeaeIeHns CyIb(paT-uoHOB.

Berancanre maccoByro nomro kapoonata kansuus ( CaCO,; ) u kap6onara maraus (MgCO;) B
u3BecTHsAKe, ecnu mnocie pactBopeHus 1,000 r mpoObl M COOTBETCTBYIOIIEH 00pabOTKH
o0BbeM pacTBopa goBenu Bojoi a0 100,0 mi. Ha turposanue 20,00 M1 3TOro pactsopa Juis
oTpeseNieHns cyMMapHoro cozepxkanns Ca’™ m Mg m3pacxomoBamm 19,25 mn 0,05140M
pactBopa 3/{TA, a Ha TutpoBanue 20,00 M1 pacTBOpa sl OTPEJEICHUS COJIEPKAHUS TOJIBKO
Ca®* wmspacxomoBanu 6,35 ma pacteopa IATA.

Bapuanr 3

OOBsicHuTe BIMSHUE KHUCIOTHOCTH pactBopa (pH) Ha pacTBOPUMOCTH  OCAIKOB,
00pa30BaHHBIX AHHOHAMH CIA0bIX U CUJIBHBIX KHCIIOT.

[Mpenapat ¢ maccoBoii gomnei Alo(SO4)3-18H20 80% comepUT TakKe WHEPTHBIC MPHUMECH.
Kakyro HaBecky mpemnapara HaJlo B3sTh A aHajdu3a, 4ToObl monyuuth He Oomnee 0,11 T
npokanenHoro ocazgka Al03?

JluxpomMaToMeTpudecKoe onpeeieHne xxene3a. Hanumure ypaBHEeHUS! peakluid U BHIBEIUTE
bopMyITy ISl pacueTa Macchl JKene3a Mo pe3yiibTaTaM TUTPOBAHHSL.

[Tpu ananuse mpoOBI MPOU3BOJCTBEHHBIX CTOYHBIX BoJ 00beMoMm 100,0 mi cynbdar-HoHBI
(SO,” ) ocanunu pactBopoMm xjopuna Gapus. Ocanok cyibhaTa Gapus OT(GUIBLTPOBAIH,

npombuin U pactBopuiau B 30,00 mum 0,02503M  pactBopa IJTA. Ocrarok 3I/]TA
orrutpoBanu 15,60 mun 0,02497M pactBopa xyopuaa marHus. OnpenenuTe MacCOBYHO

koHienTpanuio SO,” B cTOUHOH BoJIE.
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Bapmuanr 4

Bripasute rpaBumeTrpuueckue ¢gaktopsl npu onpeneneHun P20s, ecnu rpaBUMETpUYECKON
dopmoii cnyxuu cneayromme coeaunenus: Caz(POas)2; Mg2P207; (NH4)3PO4 -12MoOs.
Cwmemanu 100 man 0,05M pactBopa xiopuaa Oapus u 150 mi 0,04M pactBOopa cepHOit
KHUCJIOTHI. Boinan ocanok. Beruucnure maccy 6apusi B pacTBOpe HaJl OCAIKOM.

B ueM cymHoOCTh MeTO/1a MUIETUPOBAHUS U METOJa OTeIbHBIX HaBecok? [IpenmyiectBa u
HEJIOCTaTKH KaXI0T0 U3 HUX.

Kakoii o6vem 11,7% pactBopa ykcycHoi (CH,COOH ) xucnorsl Ttpebyerca s
npurorosienus 12 1 1% pacteopa?

Bapuanrt 5

KakoBa ponp paz0aBieHusi, NEpeMEIINBAHUS, PEryJIMPOBAaHUS TEMIIEPATyphbl, CKOPOCTH
N00aBIICHUS OCAIUTENS TIPH TTOTYYECHUH KPUCTAJUIMIECKUX H aMOP(PHBIX 0CAKOB?

Byner nu nHaGmronaThCsi MOMYTHEHHME pacTBOpa IIOCIE CMELIMBAaHHUA PaBHBIX OOBEMOB
pacTBOpPOB Cyib(dara KajbIHsl C MacCOBOM KOHIEeHTpanueil 0,2 T/1 U oKkcajgara aMMOHUS C
MaccoBo# KoHIeHTparueit 0,26 r/1?

Paccuuraiite ckauok tutpoBanus 10 mi 0,1M pactsopa NaOH 0,1M pactsopom HCI mpu
nonyctumoi norpemHocty + 0,1%. BeiOepute nHAMKAaTOp A JAHHOTO TUTPOBAHMSL.
Paccuuraiite maccy HaBecku conmu K,Cr,O, , HeoOX0oauMyro uisl IPUTOTOBIIEHHS 2 J1 pacTBOpa

auxpomara Kanus ¢ TutpoM 1o xenesy (I'(K,Cr,O, / Fe) ), paabiM 0,002792 r/mn?

Bapuanr 6

Beipa3ute u paccunTaiite rpaBUMeTpruecKue (GaKTOPhI IPH ONPEAETCHUN:

a) Ag B Bune AQ2CrOs;

6) Al B Buze Al2Os3;

B) K20 B Bujae Ko[PtCle];

r) FeO B Bune Fe 0s.

[Mpu ananusze 0,1726 r npenapara noxydeHo 0,5341 r (NH4)3PO4:12Mo0O3. KakoBa maccoBast
noas P20s B ipenapare?

Onpenencane xmopua-uonoB (Cl7) meromom @asirca. [losicHuTe TPUHIMIT JICHCTBUSA
aIcOPOIMOHHBIX HMHAMKATOpOB. BeiBeaute ¢opmyny mus pacdera Maccel Cl7 mo
pe3ysbTaTaM TUTPOBAHMUSL.

W3 masecku 1,200 r obpasua, conepxaniero xpomar kanms ( K,CrO, ), npurorosuiyn pacTsop

B MepHoi konbe BMectumocthio 100,0 mu. K 25,00 mur mosrydeHHOTo pacTBOpa A00aBUIN
u30bITOK pacTBopa HuTpara cBuHIA (Pb(NO;), ). INonydeHHslit ocagok xpomaTa CBHHIA

(PbCrO,) or¢punbrpoBany, NPOMBUIM, INEpeBel B pacTBOp W obOpadoramn 10,00 miu
0,1000M pactBopa 3/[TA. Ocratok 3/]TA ortutrpoBaiu 8,00 mu 0,05109M pactBopa
cynbara munka (ZnSO,). Paccuwmraiite MmaccoBywo momo xpomar-uoxos (CrO,””) B
obpasrie.

Bapuanr 7

Kakue pakTopsl BIUAIOT Ha paCTBOPUMOCTh OCaJIKa (KaueCTBEHHBIH acneKT)?

Kakyro HaBecky pyasl ¢ MaccoBoul moiieid xkene3a 60% HYKHO B3STh JJIs aHAIHM3a, YTOOBI
nony4yuts 1,16 T Fe203?

TutpoBanue noHos xenes3a (l11) crannapTHbIM pacTBOPOM BOCCTAaHOBUTENS 3aKOHUYWIN MPU
noreHuuane 0,59B. MHcnone3ys ypaBHeHune HepHcra, BbUHCINTE COOTHOLICHHE

[Fe™]
[ Fe* ]

KoHIeHTpanuii nonos xesesa (1) u xenesa (1) ( ) B KOHIIE TUTPOBAHHS.
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K 10,00 mnx pactBopa xnopuma Hukens (NiCl,) moGaBunu AUCTHIUIMPOBAHHYIO BOIY,

ammuayHbiii Oydepnsiit pactop u 20,00 M 0,01080M pactBopa 3JTA. Octarox I34TA
orrutpoBanu 5,47 mn 0,01292M pactBopa xsopuga Mmaraus (MQCI,). Paccuuraiite

MousipHyto koHueHTpanuo NiCl, .

Bapuanr 8

[Touemy ocakIeHue KanbliMisi B BHUJE OKcajaTa Kallblii BBITOJHEE BECTH M3 KHUCIIOTO
pacTBopa, NOCTETIEHHO HEUTpaIN3ysl KUCIOTY aMMHAKOM?

KaxoBa Gyzier notepst Macchl ocagka PbSO4 npu npomeisarum ero 250 vt 3-10°M pacrsopa
(NH4)2S04?

Cwmerramn 10 Mt 0,30M pacteopa HCI u 20 M 0,20M pactBopa NaOH .Kakyro okpacky
OyJeT UMeTh UHANKATOP METUIIOBBI OPAHKEBBIN B MTOyYEHHOM pacTBope?

Kakoii o6bem 10% pactopa combl (Na,CO,) miotHoctbio 1,105 r/cm® Hamo B3aTh s

npurorosiienus 1 11 pactsopa ¢ Turpom Na,CO,, papabiM 0,0050 r/mna?

Bapuanrt 9

[Tepeunciure TpeOOBaHHMs, IPEABABIAEMBIC K OCaXKk1aeMoi (hopMe ocajika.

KakoBa momkHa OBITH MOJIIpHAs KOHIICHTpALMs OKcajaTa aMMOHHS B IMPOMBIBHOM
JKUJKOCTH, YTOOBI B 250 MJI ee IpH MPOMBIBAaHUHU OCajKa OKcallaTa KajbI[Us PaCTBOPHUIIOCH
ue 6oiee 0,2% ocanxa?

Ha TturpoBanue 0,IM pactBopa ykcycHoit kuciaorsl (CH,COOH ) wu3pacxonoBanu

skBHUBaJieHTHOe KkoimuectBOo 0,IM  pactBopa NaOH B mpucyTcTBUM HWHAMKATOpa
denondranenna. Kakyro okpacky UMeI IpH 3TOM pacTBOp?
Kakoii 06beM pacTBopa ¢ MaccoBoit joneit ammuaka ( NH,) 12% u miotnoctsio 0,95 r/em®

TpeOyercs st npurotosienus 8,0 i1 2,0M pactBopa?

Bapuant 10

B yeMm cymHOCTbh OcaXkaeHUs U3 TOMOTeHHOro pactBopa? IIpuBennTte npuMepsl OCaXICHUS
13 TOMOTEHHOT'O PacTBOpA:

a) perynupoBanuem pH cpensr;

0) myTeM CUHTE3a OCaJUTelNs B pacTBOPE.

[Ipu anamuze 0,6528 r crmaBa momydeHo 0,1215 r AQCIl. Berumcnnte MaccoByro H0IO
cepebpa B CIIaBe.

Kakoe npakTrueckoe 3HaueHHE UMEET BEJTMUMHA CKauka TUTPOBaHUsA? Brrancianre BeInuuHy
CKayKa TUTpOBaHMS pacTBopa cyinbgara xenesa (lI) (FeSO,) cranmapTHeIM pacTBOpOM

cymbara nepus (IV) (Ce(SO,),) mis nomycrumoil morpemHoctd TutpoBanus + 0,1%.
E° . .»=077B; E° . .=144B.

PaccuuTtaiiTe MaccoByr0 J0dI0 LMHKa B pyJe, €CIM Ha TUTPOBaHHE pPAacTBOpa,
INPUTOTOBJIEHHOIO M3 HaBecku pyasl maccod 0,9003 r wm3pacxogosano 19,51 ma 0,1015M
pactBopa I/{TA.

4.2 KonTpoabHas padora Ne2.

Bapuanr 1

[Tepeuncnure TpeOOBaHMS, MPEIBABIIEMbIC K TPABUMETPUIECKOI hopMe ocaska.

[Ipu ananuze 0,2215 r rauHbl BraxHOCThIO 2,45% nonydeno 0,1096 T auokcuaa KpeMHUS.
Brrancnure MaccoByrO J101F0 KPEMHHUSI B CyXOM TIIMHE.

KakoB mnpuHIMIO JEHCTBUS METAJUIOXPOMHBIX HHJMKATOPOB B KOMIUIEKCOHOMETPUU?
PaccMmoTpuTe Ha mpuMepe HHIUKATOpa 3PUOXPOMOBOTO YepHOTO T.

25



K ananusupyemomy pactBopy cyiabdura Hatpus ( Na,SO,) mpubasumu 24,74 mn 0,1158M
pactBopa uona (1,). Ha turpoBanue ocrarka |, 3arpatuam 19,34 ma 0,1146M pacteopa

thocynbdara Hatpus ( Na,S,0, ). PaccunTaiite maccy Na,SO, B aHaIu3upyeMOM pacTBOpE.

Bapuanr 2

[ToueMy mpu OmpeneNeHUH KalbllMs B MPUCYTCTBUM MAarHUsi HEOOXOIMMO Mpuberarh K
nepeocaxkaeHnto CaC>04? TloueMy npr BTOPUYHOM OCKJIECHHUM OCAJOK IMOIydaeTcs: Oosiee
YUCTBIM, YEM IPU MIEPBOM OCAKICHUU?

Cmemamu 220 M 1,0-10°M xnopuna xamerms u 130 M 2,0-10°M pactBopa okcanara
aMMOHUs1. Berunciure Maccy Kanbliusi B pacTBOpE.

[IpuroroBieHre U CTaHAAPTU3AIMS pacTBopa XxjaopoBoaopoaHoi kuciotel (HCI). BeiBenute
dopmyny st pacuera MOJSIPHOM KoOHIeHTpauuu u Tutpa pactBopa HCIl mo pesynbpraTam
TUTPOBAHUS.

Paccuuraiite maccy xsopuja kanus, coxaepkamerocss B 250 M ero pactBopa, €cilid Ha
tutpoBanue 25,00 mi sToro pactBopa uzpacxoaoBanu 34,00 mi 0,1050M pactBOpa HUTpaTa
cepebpa (AgNO3z)?

BapuanT 3

Onpenenenue Hukens. OOOCHyiTe BBIOOP YCIOBUI OCa)X/JE€HUS U BbIBEAUTE (POpMyny A
BBIUMCJIEHHSI MACCOBOM JIOJIM HUKEJSI B CTAJIM 110 pe3ysbTaTaM aHaJlnu3a.

Bo ckonbko pa3 pacTBopuMOCTb XpomaTa Oapus B Boje Oonbiue, ueM B 0,010M pactBOpe
K>CrO4?

[TosicHuTe, Mo4YeMy KUCIOTHO-OCHOBHBIE MHIUKATOPbI M3MEHSIOT OKPAacKy HpPU M3MEHEHUH
pH pactBopa. OCHOBHBIE XapaKTEPUCTUKH KHCIOTHO-OCHOBHBIX HHAMKATOPOB (MHTEpPBAJ
nepexo/a OKpacKu; MOKa3aTeslb TATPOBAHUS).

Paccunraiite maccy xnopuna 6apus ( BaCl, ), conepxxamerocs B 250 M ero pacTBopa, eciu

nocie nobammenust k 25,00 mi sroro pactBopa 40,00 mn 0,1020M pactBopa HuUTpara
cepedpa ocratok AgNO, orrutposanu 15,00 ma 0,09800M pacTBOpa THOLHMAHATA AMMOHHUS

(NH,SCN).

Bapuanr 4

3arpsi3HEHHE 0CAKOB IYTEM MOCIEIYIOUIEro ocaxaeHus (mocneocaxaenus). Kak uzoexars
TaKOT0 3arps3HEHUs ocaaka’?

[Tpu ananuze 0,5628 r munepana nomaydeno 0,1097 r Mg2P207. Beruuciurte MaccoByro 1010
MgO B MuHepate.

[ToscHuTe, kak BAMAEeT OOpa3oBaHME MaJlOPaCTBOPUMOIO COEAMHEHUS OJHOTO U3
KOMIIOHEHTOB OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHON CUCTEMBl Ha BEIMYHMHY OKHCIUTEJIBHO-

BOCCTAHOBUTENHHOTO TOTeHIMana. PaccMotpute Ha mpumepe cuctembl Cu® /Cu™, ecim
[Cu® ] =0,02moms/m; [1~] =0,5mons/1. E° =0,15B.

PaccunraiiTe MONAPHYIO KOHLEHTpalMio IuHKa (ZN*") B pacTBOpe, €CIM HA THTPOBAHHE
20,15 mu aToro pactBopa uzpacxonosanu 9,35 mia 0,05000M pactBopa I/TA.

cu®/cu*

Bapuant 5

Yem coocaxaeHHE OTIMYAEeTCsl OT COBMECTHOIO M Iocieayromero ocaxaeHus? I[louemy
CaCOg3 sBasercs 6onee yo0HOM rpaBuMeTpudeckoid hopmoit ocaska, ueM CaO?

[Tpu anmamuze 0,5335 r cunmkata BiaaxHOCThIO 1,23% momydeno 0,0963 t MQ2P207.
Berauciure maccoByro nomo MgO B cyxoM cuitmkare.

Omnpenenenne xnopua-uonoB (Cl) merongom Mopa. Hanwmmmre ypaBHeHHsS peakuui u
BbIBeIUTE (hOPMYITy Uil pacuyeTa MOJISPHON KOHLIEHTPALMH XJIOPUA-HOHOB.
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Paccuuraiite MOJIIpHYIO KOHLIEHTpPALUIO, TUTP U TUTPp 3/[TA 1o OKCHIy KalbLHs, €CIU Ha
tutpoBanue 0,1035 r kapOonaTa kanpius uspacxomosanu 20,15 mu pactBopa 3/[TA.

Bapuaur 6

Bripasute rpaBuMerpuueckue (aKTOpbl MPHU OINpPEICICHUN KalbLUs, €CIH B KauecTBe
IPaBUMETPUYECKOM (DOPMBI UCTIOIH30BAHBI CIICIYIONINE COCTMHCHUS:

a) CaO;

6) CaCOs.

Brruncnure maccy MOHOB cepebpa, OCTaBIIErocs B pacTBOpe, €ciM K 53 M pacTBopa,
coaepxariero 85 mr AgQNO3, npubasuiu 47 mi 0,010M pacTBopa kapOoHATa HATPHS.

10 mn ananmusupyemoro 0,20M pactBopa HCI tutpyror cranmaptasiM 0,20M pactBopom
NaOH. Bpruuciure ckaduok TUTPOBAaHUA MpU HeAocTaTke W u30bITKe mienoud B 0,1% ot
HKBUBAJICHTHOT'O KOJTMYECTBA.

Paccuuraiite maccy naBecku comu  K,Cr,O,, HeoOXomumyro sl IIPUTOTOBIECHUS 2 I

0,1500m. (f,, = %) pacTBopa quxpomara Kaiausl.

Bapuanr 7

[Touemy ocamox MgNH4PO4 mpombIBaloT He YHCTOW BOJOW, a pa30aBICHHBIM BOJHBIM
pactBopoM ammuaka? ITouemy ocaxaenne Mg?" B Bune MgNH4PO4 BenyT B ipucyTCTBUM
NH4CI?

Brrancnute Maccy notepu ocajika cyib(dara CBUHIA IPU €r0 IPOMBIBAHHUHU:

a) 200 M BoabI

6) 200 M 0,001M pactBopa H2SO4

TpeOoBanus K peakIusiM, HCIOIb3YEeMbIM B TUTPUMETpPHUSCKOM aHanmm3e. Kimaccudukarus
TUTPUMETPHUYECKUX METOJIOB aHAJIN3a M0 TUITY UCIIOJIb3YEMON PEaKIuu.

Kakoii o0bem Bomsl HeoOxoaumo mgobaButh k 1,0 1 0,24M pactBopa HCI, uToOBI
npurotoButs 0,20M pactBop. UeMy paBeH TUTP UCXOJHOIO pacTBOpa?

Bapuanr 8

KakoBbl mpUuuHBI a1COPOLIMK HOHOB HA MOBEPXHOCTHU ocajika? Kakue noHbI aicopOupyrorces
0CaIKoM B TiepBYI0 ouepeib? CrocoObl ycTpaHEHUs! MELIAIONIETO BIUSHUS aCOPOIIH.

N3 25,00 M pactBopa cyibdara Mean moiydeH ocanok tronmanata mean CUSCN maccoit
0,2144 r. Beruncinre MacCOBYIO KOHLIEHTPALIMIO MEAH B PACTBOPE.

[TpurotoBnenne u craHmapTu3anus pactBopa mnepmanranara kamus (KMnOg). Hamummmre
yYpaBHEHMsI peakiMii U BeIBeAUTE HOpMYIy A pacueTa HopMaabHOM KoHLeHTparun KMnOy

1
(f,. = g) 10 pe3yJIbTaTaM TUTPOBAHUS.

Ha tutpoBanme pactBopa MarHusi, MpUroTOBIEHHOTO pacTBopeHneM HaBecku MgSO4 maccoit
0,1250 r, w3pacxomoBamu 21,10 M pactBopa IJTA. PaccuutaiiTe MOJSpHYIO
KOHIEHTpauuo pactsopa 3/[TA u ero TUTP.

Bapuant 9

Kaxwue ycnoBust He00X0IMMO CO371aBaTh MPH MOIy4EHHH aMOP(HBIX 0CaTIKOB?

PaccuuTaiiTe MaccoBylo HOIIO JKele3a B pyje, €ClId M3 HaBecku pyzasl maccoi 0,7020 r
nonryueno 0,4344 r Fe0s.

B kakux ciy4asX IPUMEHSIOT CHOCOO THTPOBAaHHMA 3aMECTHTENS (BBITECHUTEIBLHOE
TUTPOBAHHE) B KOMIUIEKCOHOMETPUU U KaK OH ocyecTsisiercs? [IpuBeaure mpumepsl.

K naBecke nuxpomara kanus ( K,Cr,0, ) maccoii 0,1100 r no6aBunn n30bITOK HOANAA KU

U XJOPOBOAOPOIHYIO KuciaoTy. Beinenusmmmiics uon (1,) orrurposanu 20,00 Ma pactBopa
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thocynbdara Hatpus ( Na,S,0, ). Beruucaure MosspHyo KoHLeHTpaluio pactBopa Na,S,0,
u tutp Na,S,0, mo uony (T(Na,S,0,/1,)).

Bapuant 10

1 O6ocayiite ycnosus ocaxaeHus SOs2 pactBopom BaCly. Tlouemy 3T0 ocaxkueHue BEAyT B

npucyrctBur HCl u u3 ropsidero pactBopa? BeiBeaute GopMyiy Ui BHIYHCICHUS MacChl

SO4% no pe3ynbpTaTaM aHAM3A.

Berauciute pacrsopumocts AgCI B 0,01M pactBope MgCl..

3 B deM cocTouT CyITHOCTh TUTPUMETPUYECKOro aHanmm3a? UTo Takoe TOUKa SKBUBAJICHTHOCTH
U KOHEuHass To4yka THUTpoBaHUsA? Kak pacCUMTHIBAIOT pE3ylnbTaT TUTPUMETPHUUECKOTO
aHasuza?

4 Paccumraiite Maccy HaBecku coiu AgNOs, HeoOxomaumyro mis npuroToBieHus 800 mi
0,0500M pactBopa HUTpaTa cepedpa.

N

4.3 KonTpoJabHas padora Ne3.

Bapuanr 1

1. Uctounuku BO30YXIEeHUS, IPUMEHSAEMbIE B ATOMHO-3MHCCHOHHOM CHEKTPAJIbHOM aHalu3e.
WX xapakTtepucTuka.

2. Haznauenwue u npaBuiia BbIOOpa CBETOPUIBTPOB B POTOMETPUUECKIX METOIAX aHATH3a.
3. B kakom nHTEpBaJIe JJIMH BOJIH IPOBOJIST aHAIH3 110 HHPPAKPACHBIM CIIEKTpam?

4. HaiiTh KOHIEHTparuio (HOTOMETPUYECKOro peareHTa R, HEOOXOIUMYIO Ui CBSI3bIBAHUS
onpenensieMoro noHa M B okpameHHbii komruiekc MR Ha 99,5%. O61mas KoHIIEHTpalusi HoHa
M paBHa c(M).

Bapuanr 2

1. TlonsiTHE O TOMOJIOTrMYECKON (aHATMTUYECKOI) ape CHEKTPAIbHBIX JIMHUN. XapaKTepUCTUKa
JTUX JINHUU.

2. BO3MOXHOCTHM HCIOJIb30BaHUS HH(PAKPACHOW CHEKTPOCKONUU il HUIACHTHU(PUKAUU
HEOPraHUYECKUX COEANHEHUN.

3. CYHIHOCTB ABJICHUS JIOMUHCCHCHIIMH, BUABI TIOMHUHCCIICHIIMH. KpaTKafl XapaKTCPUCTHKA.

4, quy paBHaA ONITUYCCKAA IIJIOTHOCTb paCTBOPaA, CBETOIOTIIOIICHHUE KOTOPOTO COCTABJIACT 50%?7?

Bapuanr 3
1. BeimoniHeHe Ka4eCTBEHHOTO aHATN3a 110 CIIEKTPaM CpaBHEHHSI AJIEMEHTOB Ha CIieKTporpade.

2. Kparkasg XxapakTepuCTUKa HMH(PAKpPACHBIX CIEKTPOB MorjouieHus. HMx orauume oT
AIIEKTPOHHBIX CIIEKTPOB MOTJIOIIEHUS.

3. Uem otnnuaetcs (OTOKOIOPUMETPHS OT CIIEKTPOGOTOMETpUN?

4. Tlpu ¢GOTOMETPUUECKOM OTPEICICHUN Kejie3a OBbLIM TOJNYYCHBI TMapajuiebHbIe 3HAYEHUS
maccel (B wmr): 0,30; 0,33;.0,27; 0,29; u 0,31. BbplUUCIUTH OTHOCHTENHHOE CTAHIAPTHOE
OTKJIOHCHHE Sy HAMICHHOW Macchl skene3a m(Fe).
g — Sm(Fe)
=—
" m(Fe)
IJIe  Sm(Fe) - CTAHJAPTHOE OTKJIOHEHUE;
m( Fe) - cpennee 3HaueHME MACCHI JKeNe3a.
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Bapmuanr 4

1. IMpunnunuanbHass cxemMa M3MEPEeHUs] aHATIUTHYECKOr0 CHTHajla B aTOMHO-a0COpOLMOHHOM
aHause.

2. [lpyHnunuanpHas cxeMa U3MEpPEHHsI ONTHYECKON IUIOTHOCTH pacTBOPA.
3. IIpsiMble JIFOMMHECLIEHTHBIE METO/bI aHaIu3a. CyIHOCTh METOI0B.

4. B 4eM nposBIIA€TCS IPEUMYILECTBO PTYTHOI'O KalaroLero JeKTpoa’?

Bapuanr 5
1. TeopeTnueckast OCHOBa aTOMHO-3MHUCCHOHHOI'O CIIEKTPAJILHOTO aHAIN3A.
2. IlpuMeHeHne OpraHMYecKuX pacTBOpuTeNeil B YOTOMETPUUECKOM aHAIIN3Ee, X Ha3HAYCHHE.

3. Hoquy B I/IH(I)paKpaCHLIX CIICKTpPAaxX HOTJIOUICHHUA PCAIM3YIOTCS TOJIBKO KoJieOaTeIbHbIE U
BpamaTCJIbHbIC IBUKCHUA I'PYIIIL aToMoOB?

4. KocBeHHBIE MCTOJAbI JTIOMHHCCIUCHTHOI'O OIIPCACICHUA BCIICCTB.

Bapuanr 6
1. UcTouHuky uHGpaKpacHOTro U3IydeHHUsI.

2. Ilpu kakoW KUCIOTHOCTH PacTBOpa IIEECO00pa3HO MPOBOJUTH (POTOMETPUUECKHE PEaKIUU
MOHOB METAJIOB C aHUOHAMH CHIIBHBIX KUCTIOT? OTBET apryMEeHTUPOBATD.

3. Paccumrath ompenensieMblii MHHUMYM (oromerpuueckoro onpexaenenus Fe(lll) ¢
Cynb(OCAUTUIIUIOBONH KHCIOTOM B aMMHUA4HOH cpene. ToJImMHA MOTJIOMIAIONIETO  CIIOS
S5cM. MuHUManbHBIH 00BEM TMPUTOTOBJICHHOTO OKPAIICHHOTO pacTBOpa  COCTABIISET
25M1, MUHUMAJTBHOE 3HAYEHUE ONTHYCCKOW TUIOTHOCTH, H3MepseMoe (DOTOKOIOPUMETPOM Anun.

= 0,01. Cpennee 3HaueHue MOJSPHOrO Kod(pQUIMEHTa NOIJIOLIEHUS &, OKPAIIEHHOIO
coenuHenns pasHo 4-10% 1/Mosb-cM.

4. Kak mpoBOAST MOTEHIIMOMETPUYECKOE OIPECIICHHE MaJIbIX COJEPKAHHM BEIIECTB MPSIMOM
MOTEHIIUOMETpUEH?

Bapuanr 7
1. YeM xapakTepu3ylOT KOJMYECTBEHHO HHTEHCUBHOCTh CIIEKTPAIbHBIX JIUHUMN?
2. IlpueMHMKY UH(PAKPACHOTO U3ITYUEHUS.

3. Ilpu doromeTpuueckoM OIpeAcICHUH >Kelie3a ObUIM TOJy4YeHbl TMapajijieibHbIe 3HAYCHUS
maccsl (B mr): 0,30; 0,33; 0,27; 0,29; u 0,31. HaifTu o 3TUM TaHHBIM TOBEPUTEIHHBIA HHTEPBAT
cpenHero 3HaueHUss Macchl Fe mpu  jpoBepurenbHoil BepositHoctu  0,95. Koadduuuent
HOPMHPOBAHHBIX OTKJIOHEHUH (KBaHTWUIb CThIOACHTA) ISl S-U MapayleNbHbIX ONpeAeseHu tp
=2,78.

4. 3HaueHre UHTEHCUBHOCTH JIIOMHHECIICHIIUU BEIIECTBA, PETUCTPUPYEMOE MPUOOPOM, C yIETOM
KBaHTOBOTO BbIXOAa, cocTaBmsieT 0,1% OT WHTEHCHMBHOCTH BO30Y)KIAIOMIETO CBETA.
HaiiTu xonuuecTBO 3TOTO BEIIECTBA, COIepKaIeecs B KioBeTe 00beMoM 10MIT U TONIIIMHON CIIOs
lcMm. MonspHBIi TIOKa3aTeNb TOTJIONIEHUs BO30ykaaromero ceera (&,) cocrtasuser 5-10*

g MOJIL'1 : CM'l.
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Bapuanr 8
1. OcHoBHBIE TPUOOPBI, TPUMEHSIEMBIE B AaTOMHO-IMUCCHOHHOM aHAJIN3€ U UX Ha3HAYCHUE.
2. lloHsiTHE O XapaKTEPUCTHUECKUX YaCTOTAaX B MHPPAKPACHBIX CIIEKTPaX MOTJIOIICHHS.

3. C kakoi IeNbI0 HU3MEPSIOT ONTHUYECKYI0 IUIOTHOCTh pPacTBOpa B KIOBETaX C pas3IMYHOMN
TOJIIIMHOMN MOTJIOMIAOIIETO CI0?

4. U3mepeHusi ONTUYECKOW IJIOTHOCTH PACTBOPA B KIOBETaX C TOJIILMHOW cios 2¢cM U ScMm
coctaBuiiv, cooTBeTcTBeHHO, 0.4 m 0,6. Kakoil BBIBOA W3 3THX JaHHBIX MOKHO CHelaTh
OTHOCHTEJILHO COOJIIOICHNSI OCHOBHOTO 3aKOHA CBETOIOTJIOIICHUS?

Bapuant 9

1. OnHoBpeMeHHOE CHEKTPOHOTOMETPUUYECKOE OIpeAeTeHue 2-X KOMIIOHEHTOB IIpU HUX
COBMECTHOM NpUCyTCTBUU. CIIEKTPBI IEPEKPBIBAIOTCS [TOJIHOCTHIO.

2. Ilouemy npu aHanu3e MO HHPPAKPACHBIM CIHEKTpaM OOBIYHO HE HCIIOJIB3YIOT BOJHBIE
pacTBopsI?

3. Tymenue nroMuHeceHIIMKA. BUasl TymeHus.

4. MuHMMalbHOE 3HAYCHHE WHTEHCHUBHOCTH JIIOMHHECHEHIINH, PErHCTpUpyeMOe MPUOOpOM, C
y4eTOM KBaHTOBOro Bbixojaa coctaBwio 0,01% OT MHTEHCUBHOCTH BO30YXKAAIOLIETO CBETA.
HaiiTu MUHMMalbHYIO KOHLEHTPALMIO JIIOMHUHECHMPYIOIIErO BELIECTBA MPU U3MEPEHUSIX B
KIOBETE C TOJILMHON ciosg 1cM. MossipHbIi IToKa3aTesb MOTJIOIIEHUs &, BO30YXJAIOIIEro cBera
pasen 1-10°m-mompt-cm™?

Bapuant 10
1. Onpenenenue dakropa (koddpduimeHTa) KOHTPACTHOCTU (HOTOMIACTUHKH.

2. TpeOoBaHus, HpeabsBiIsieMble K (POTOMETPUUYECKHM peareHTaM, HpH HX BbIOOpE JUIs
IIPOBEJCHUS aHATIN3A.

3. OnTuyeckasi IIIOTHOCTh OKPAIIEHHOTO PacTBOpa, M3MEPEHHAs B KIOBETAaX C TOJIIMHOW CIIOS
Icm m 2cM, cocraBuia, coorBercTtBeHHO, 0,4 m 0,8. Kakum wmetomom (WM MeTomamM)
11€JIECO00PA3HO ONPEILIISIThH KOHIIEHTPAIIMH PaCTBOPOB B 3TOM JUara3oHe?

4. B yem paznuyrie MeXIy PEKUMOM AIIEKTPOIUTHIECKON STUSHKH U TaIbBAHMUYECKOTO DJIEMEHTA
B paboTe ANEKTPOXUMUUYECKON STUEHKH?

4.4 KoutpoabHas pabora Ne4d.

Bapuanr 1
1. B yem cymHOCTh KyJJOHOMETPHUECKOTO TUTPOBAHUS IIPU TTOCTOSIHHOM TOKE?

2. Ilpu npssMOM KyJIOHOMETPHUYECKOM OIpENeIeHUH MeAM Ha MEJAHOM KYJOHOMETpe ObLIO
BbIJIesieHo 3,293 menu. OmnpenesinuTh Kakoe KOJMYECTBO AJIEKTPHUYECTBa OBLIO 3aTpayeHo Ha
BbIJIEJICHHE 3TOM Macchl MEIU U3 PACTBOPa MEAHOI0 Kynopoca?

3. TonkocnoiiHas xpomarorpadus. CyliHOCTh U Ha3HAUYEHHE.

Bapuanr 2

30



1. HazoBute METOABI MHAMKAIIUHU KOHEUHOM TOYKHU MNOTCHIUOMETPHUICCKOI'O TUTPOBAHUA U HUX
Ha3HA4YCHUC

2. B ueM CyIIHOCTb aMIIEpOMETPUYECKOT0 TUTPOBaHUs Oe3 nHankaropa. KpuBsie THTpOBaHUS.

3. CymHocTh XxpoMaTorpaguu 1 kiaccupukanus XxpomaTorpaguieckux METO10B.

Bapuanr 3

1. B uem cymHOCTh MOTEHLIMOMETPUYECKOTO TUTPOBAHUS MajbIX KOHIEHTpAIMi BELIECTB IO
Meroay ['pana?

2. B ueM CylHOCTb aMIIEPOMETPUYECKOIO TUTPOBAHUS C AJIEKTPOAKTUBHBIM HMHIUKATOPOM,
B3aMMOJCHCTBYIOIIUM C TUTPYEMBbIM KOMIIOHEHTOM? KpuBas TUTpOBaHUs.

3.  Kononounas  xpomatorpadus. CymHOCT, W Ha3Ha4YeHHE.  XapaKTEepPUCTHKA
XpoMaTorpauueckoil KOJIOHKHU C MOMOIIBI0 TEOPUU «TEOPETUUECKUX TapETIOK».

Bapmuanr 4

. B dYem CymHOCT, KYJIOHOMETPUYCCKOTO THTPOBAHHUS BEIICCTB TIPH ITOCTOSHHOM
(KOHTPOIUPYEMOM) TIOTEHLIHUAJIE.

2. Ilpm KyJIOHOMETPUYECKOM aMIIepOCTaTHYeCKOM THUTpoBaHWM pacTBopa KoCr.07
snekTpoxumudecku rerepupyemMsiM Fe(ll), Ha BoccranoBnenue nonos Cr.07% monamo6mmoch
25munyT tipu cuiie Toka 200MA. Onpenenuts MaccoBoe coaepxanne KoCrO7 B pactBope.

3. I'paduyeckoe (Ha Xpomarorpamme) BpeMs YAEPKUBAHHS KOMIIOHEHTOB COCTaBUIIO,
COOTBETCTBEHHO, 3, 5, u 8cMm. BricoTa Bcex MMKOB Ha XpomarorpamMme ojuHakoBas. Haiitu
OTHOCHUTEJILHOE COJIEPKaHUE KaXO0TO U3 KOMIIOHEHTOB CMECH.

Bapuanr 5
1. XapakTepuctuka nosporpaduueckoil BOJHbI (OJISIPOrpPaMMBI).

2. Ilpu kynoHoMeTpudeckoM THUTpoBaHuM pacTBopa KMNnOs  snexkTpoxuMuyecku
reHepupyeMbiMd noHamu Fe(ll) mpu MOCTOSIHHOM HAampsHKSHWHM MEpBOHAYANBHBIA TOK 150MA
JMHEWHO yMEHbIIAJICS BO BpeMeHHU U yepe3 120cek. jocturan Hyns. PaccuuTars KOHIIEHTPALUIO
pactBopa KMnOa, eciu 11711 THTpOBAaHHSI OBLIO B3ATO 3,5MJT aHATM3UPYEMOTO PAaCTBOPA.

3. Ilpu pazneneHun 2-Xx KOMIOHEHTOB NPUBEACHHOE BpEMS YAEpKMBaHHUS HAa XpOMaTorpamme
nepBoro KOMHoHeHTta coctaBuio ScM. Koadduumentsl pacnpenenenus aias nepBoro U BTOPOro
KOMIIOHEHTOB paBHbI, cooTBeTcTBeHHO 20 m 30. HaiiTm npuBeneHHOE BpeMs yAECpKUBaHUS
BTOPOT0 KOMIIOHEHTA.

Bapuanr 6

1. Kakue T1peboBaHUS TPEABSBIAIOT K XUMUYECKOW pEaKIUU, HCIONB3YIOUIEHCS B
KYJOHOMETPUYECKOM TUTPOBAHUM?

2. Onpenenenne aOCOIOTHOTO COEP KaHUS BEIIECTB METOJIOM Ta30BOi Xpomarorpaduu.

3. Ilpu pazneneHuun 2-X KOMIIOHEHTOB IPHUBEACHHOE BpEMs yJIEpKMBAaHUsA Ha XpoMaTorpamme
IEpBOTr0 KOMIOHEHTa cocTaBuiio ScM. KoadduuuenTs! pacnpeneneHus 1l IEPBOro U BTOPOTo
KOMIIOHEHTOB paBHbI, cooTBeTcTBEHHO 20 m 30. HaliTu npuBeneHHOE BpeMs yAEp:KUBaHUS
BTOPOr'0 KOMIIOHEHTA.
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Bapuanr 7
1. B 4yem cyImHOCTh NOTEHIMOMETPHUUECKOIO TUTPOBAHUS?
2. Kakue TUIbl XMMHYECKHX PEeaKLUil HCIOIb3YIOT B aMIIEPOMETPUYECKOM TUTPOBAHUM?

3. MonooOmenHass xpomatorpagusi. XapakTepuCTUKa XUMHUYECKUX M COpPOLIMOHHBIX CBOWCTB
MOHHUTOB, IPUMEHSEMBIX B HOHOOOMEHHOI XpomaTorpaduu.

Bapuanr 8

1. K kakomy TuIly 3JIEKTPOJOB OTHOCHUTCS IUIaTMHA, IOTPY)KEHHAas B PacTBOp, COJEPKaLIUil
Fe(ll) u Fe(l11)?

2. B kakux peakuusx CTEKJISIHHBIN 3JEKTPOJ SIBJISIETCS UHANKATOPHBIM?

3. Kak paccuuTbIBaloT YCIOBHYIO IUIONIA/Ib XpOMaTOrpauueckoro rmuka Ha XpoMaTorpaMMe B
razoBoi xpomarorpapun?

Bapuant 9
1. B ueM cocToHT pa3iinuue MeX/y aKTUBHBIMU U HHEPTHBIMH METAJUIMYECKUMH JIICKTPOIaMu?

2. Ilpu nmorenmmomerpudeckom TutpoBanuu pactBopa NaxCOz skBuBanentHsiii 00bemM 0,01M
pactBopa HCl cocraBun Swmi. Omnpenenuts MaccoBoe coxepxkanue Na;COz B TurpyeMom
pacTBope.

3. Toukocnoinas xpomarorpadus. CylHOCTh U Ha3HAYCHHE.

Bapuanr 10

1. Yro o3Hayaer TMOHATHE MOJsApU3alMM  3ekTpoaa? OxapakTepusyiite uaealbHO
MOJISIPU3YEMbIN U HE TIOJIIPU3YEMbIN AJIEKTPO/IbI.

2. OnpenenuTh 3a Kakoe Bpems mpH dekrponuse pactBopa FeCls Beienutes 0,11 xenesa, eciu
TOK paBeH 4A?

3. KosdduuumeHT cenekTUBHOCTH « JABYX pa3leisieMblX KOMIIOHEHTOB A M B paBeH 3
(o = Du4/Dp = 3). IlpuBeneHHOe BpeMsi yICPKHBAaHHS KOMIIOHGHTa A, pErHCTpUpyeMOe
rpaduvecKky Ha XpoMarorpamme, cocTaBisieT 9 cm. Haiitu nmpuBeneHHOE BpeMst yIep>KUBaHUs Ha
XpoMaTorpaMMme KOMIIOHEHTa B.
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5. MeTonnueckne MarepuaJbl 1JIsl ONpee/ieHUs] MPolelyp OLEHWBAHUS 3HAHMIA,
YMeHUI U HABBIKOB, XapaKTepPHU3YIIUX ITanbl GOPMUPOBAHNS KOMIIETEHIHI.

[IpomexyTouHas arTecTalyss @O JUCHUIUIMHE MPOBOAUTCS B COOTBETCTBHH C
tpeboBanusimu CTO CIIGI' TU(TY) 016-2015. KC YKIB. Ilopsinok opraHu3ai 1 IpoBeICHUS
3a4ETOB U HK3aMEHOB.
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