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1. IlepeyeHb NMJIaAHMPYeMbIX pe3yJIbTATOB O0y4YeHHsl MO JMCUMILJIMHE, COOTHECEHHBIX € IUIAHHPYEMBbIMH pe3yJbTATAMH OCBOEHMS

o0pa3oBaTe/IbHOM NPOTrPaMMBbl.

Jns ocBoeHusi 0Opa3oBaTelbHONW MpOrpaMMbl OakallaBpuaTa OOYYalOUIMICS TOJKEH OBIAJETh CIEAYIOUIMMH pe3ylbTaTaMd OOY4YeHHUs IO

JIUCHUILIINHE.

Ko 1 HaumenoBanue

KOI[ 1 HAUMCHOBAHUC MHUKATOpA

[Inanupyemblie pe3ynbTaThl 00yUeHUs

KOMIIETCHIINH JOCTHKEHUS KOMIIETEHIIUU (eckpunTopsl)
OIIK-1 OIIK-1.0.09.1 3HaTh:
CriocobeH n3yvars, Hcnonb30Banne OCHOBHBIX METOJOB | - TEOPETHYECKHE OCHOBBI aHaIuTHYecKoi xumuu (3H-1);
AHAIMTUYECKOM XUMHUHM LIS Ymernb:

aHaJIM3UPOBATh, UCTIOJI30BAThH
MEXaHNU3Mbl XUMHYSCKHX
pEeaKUHnii, MPOUCXOIAIINX B
TEXHOJOTUYECKHUX IpoIeccax u
OKpPY’KarollleM MHpE,
OCHOBBIBASICh Ha 3HAHMSX O
CTPOEHUH BELIECTBA, IPUPOLIE
XUMHYECKOM CBSI3H M CBOMCTBAaX
Pa3IMYHBIX KJIAaCCOB XUMHUUYECKUX
9JIEMEHTOB, COCTMHCHHI, BEIIICCTB
Y MaTepHUaJIOB

HJEeHTU(DHUKAIIUN U OTIPEICTICHUS
XMMHYECKOI'0 COCTaBa BEIIECTB.

OIIK-1.0.09.2

[IpoBeneHue cTaHAAPTHBIX ONepanui
JUTSL OTIPEIEIIEHNS COCTaBa BEIIECTB U
MaTepuaioB Ha UX OCHOBE.

- HCIIOJIb30BaTh (PyHAaMEHTaIbHbIE IPEICTABICHNS aHAIUTUYECKON XUMUU
JUIsL peIlieHUs TIpakTHdeckux 3amad (V-1).

Baanern:

- METOZIaMH XUMHYECKOr0o H (pH3HKO-xumMmmudeckoro aHanmusa (H-1).

3HaThb:

- CTaHJApTHbIE METOAMKH XUMUYECKOTO M (PU3UKO-XUMHUYECKOTO aHaIu3a
(3H-1);

YMmerhb:

- BBIIIOJIHATH CTaHAApPTHBIE ONEPALIMU B 3aBUCUMOCTH OT Bua aHanu3a (Y-
1);

Biaagern:

- HaBbIKaMU paboTHI ¢ aHauTHIeCKUM obopynoBanrem (H-1).




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

JlucuMIuIMHA OTHOCUTCS K JMCHUIUIMHAM O0s3aTeNbHOM dYacTh 00pa3oBaTelbHOU
nporpammel Oakanaspuara (b1.0.09) u u3yuaercs va 1, 2 u 4 xypcax.

B MeroagmueckoM IulaHE JAMCHMIUIMHA OMMpaeTcs Ha JucHuIuMHBL «OOmas u
HEOopraHmueckas xumus», «Opranudeckas xumus». [lodydeHHBIE B TMpolecce H3y4eHUs
JTUCIUTUTMHBL «AHAJIIMTHYECKAs XUMHUS W (PU3UKO-XMMUYCCKHE METOJbl aHallu3a» 3HaHUs,
YMEHHSI ¥ HAaBBIKK MOTYT OBITh UCIIOJIb30BAHBI MTPH MPOXO0XKICHUHU MPEATUTUIOMHON MPAKTHKH, a
TaKXe MPH BBITIOJTHEHUH BBITYCKHOW KBaJTHM(PUKAIIMOHHON pabOTHI.

3. O0beM TUCUUILINHBI.

Bun yuebnoit paboThl Beero,
i P 3E/akagem. qacoB
OO0masi Tpy10eMKOCTh M CUHUILINHBI 6/216
(3aUeTHBIX eAMHULY aKaJIEMHUYECKUX YaCOB)

KonrakTHasi padoTa ¢ npenojaBartejieM: 26
3aHATUA JICKIIUOHHOTO THIIA 8
3aHATHUS CEMUHAPCKOTO TUIIA, B T.4. 18

CEMHUHApBI, TPAKTUUYECKHUE 3aHATHS 2
naboparopapie paboTel (B TOM 4YHCIIE HA TMPAKTHUYECKYIO 16

MOJITOTOBKY)

KkypcoBoe npoektupoBanue (KP wmum KIT) -
KCP -
JPYTHE BHUJIBI KOHTAKTHON paOOTHI -

CamocrosiTenbHas padora 182

®opma TeKylero KOHTpoJIst 4 Kp

DopMa NPOMEKYTOYHOH AaTTECTALMH 2 3a4eTa




4. Conep:xaHue JMCHUIIHHBI.
4.1. Pa3nennpl AUCHUIIMHBI U BU/IbI 3aHATHH.

I[Tpemmer, nenmu, 06acT MpUMEHEHHs, KilacCU(pUKars
BUJIOB M METOJIOB COBPEMEHHO!N aHAJIMTUYECKOU
xumun. Kiaccuduxanus no BuaaM aHanusa:
Ka4eCTBEHHBIN M KOJIWYECTBEHHBII; 110 TPUPOJIE
0OHapY>KUBAEMBIX WJIH ONPENEIIeMbIX
KOMIIOHEHTOB; 110 IPUPOJE aHAITU3UPYEMBIX
00BEKTOB; IO Macce aHATTUTHYECKOW HABECKH U
JUana3oHy ONPEAEIAEMbIX CONEPKaHUN.
MeTtponoruueckue OCHOBbI AaHAJTUTHYECKON XUMUHU.
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1. AHanutuyeckass XUMHSI. 4 2 8 126 | OIIK-1
2. DuU3NKO-XUMHUYECKHUE METOIbI aHAIH3A. 4 8 56 OIIK-1
4.2 @opMupoBaHHEe HHIAMKATOPOB [IOCTHKEHHsI KOMIIETEHIIHI pa3aeaamMu
JUCIHHMILINHBI
Ne Konx nnaukaropos
. /;[ OCTHIKEHUSI HaumenoBanue pasjiena JUCIUTITMHBI
KOMIIETEHIINHT
1. | OIIK-1.0.09.1 AHamuTHUYecKass XUMHUS.
OIIK-1.0.09.2
2. | OIIK-1.0.09.1 DU3NKO-XUMHUUECKHE METObI aHaIN3a.
OIIK-1.0.09.2
4.3, 3aHATHA JEKIMOHHOI0 THIIA.
No
A3 HauMeHnoBanue TeMbl O0bemMm, |MHHOBanmoOHHAS
pasil U KPaTKOE COJICpKAHUE 3aAHIATHUS aKaj. Jachl dbopma
TUCIUAIIINHBI
1 Bsenenue. 1 I1J1




No
pasznena
IUCLUTUINHBI

HaunmenoBanue TeMbl
1 KpaTKoe CoAep KaHue 3aHATHUS

O0BeM,
aKaJl. 4achl

MunoBanuonHas
dhopma

1

I'paBumerpuyeckuii  aHamu3.  CymHOCTE U
OCHOBHBbIE  dTanbl  Merona. Ocaxpaemas W
rpaBUMETPUYECKas dopmbI COCIMHEHU,
TpeOoBaHus, mpeabsBiasieMble K HUM. IlpuHiun
BBIYMCIICHHS pPE3yJbTaTOB aHanu3a. lIpumenenue
IPaBUMETPHHU.

1

JIB

PaBHOBecue pacTBOPUMOCTH MallopacTBOPUMBIX
COEJIMHEHUM. PacTBopuMocCTb 0CaJIKOB.
TepmommHamMuyecKkasi, KOHIIEHTPALMOHHAS, YCIOBHAs
KOHCTaHTBI ~ pactBopuMmoctH.  OOpasoBaHue
CBOICTBA OCA/IKOB.

JIB

Tutpumerpuueckuii ananus. CymHOCTh M KpaTKas
XapakTepuctuka wmetona. (OCHOBHBIE MOHSTHS.
Knaccupukanuss  TUTPUMETPUYECKHMX  METOJIOB
aHalM3a MO0 THUIY XUMHYECKHX pPEaKuud | 10
TEXHUKE TUTPOBaHHS. TpeOOBaHUS K pEaKIUsM,
UCIOJIb3YEMBIM B TUTPUMETPUUYECKOM AHAJIMU3E.
Nupukaropsl.

JIB

OcHOBBI (PU3MKO-XMMHYECKMX METOIOB aHAIM34a.
OcnoBubie monsTUs. Knaccudukammss — Gusuko-
XUMHUYECKUX METOJ0B. MeTonbl ompeneneHus
KOHILIGHTpalluid aHalIuTOB. MeTponoruyeckue u
AHAJTUTUYECKUE XapaKTEPUCTUKH.

JIB

CHeKTpOCKONUIeCKue METOJIbI aHaJmM3a.
CranmoHapHble COCTOSHHSI cHCTeMbl. [loHsTHE
criektpa. CrocoObl BHISIBICHUSI CIICKTPA COCTOSIHHUH.
Buner cnextpoB. Mcmonmp3oBaHue CHEKTPOB B
AQHAJTMTUYECKON XUMUH. Knaccuduxanus
CMEKTPAJbHBIX  METOJOB  aHamuW3a. ATOMHO-
OMHMCCHOHHAsl  CHEKTpocKomus.  AOCOpOIMOHHAS
CIIEKTPOCKOIIHS.

JIB

ONEKTPOXUMHUYECKHE METO/Ibl aHAIN3A.

OcHoBHbIE MTOHATUS. [Torenumomerpus.
BonpsTammnepomerpus. AMInepoMeTpru4ecKoe
tutpoBanue. Kynonomerpus.

JIB

Xpomarorpapuieckue METO/Ibl  aHaju3a.
OcHOBHEBIE TOHSITHA. Knaccudukanus
xpomarorpaduyeckux MeTogoB aHanuza. CrocoObl
MOJTyYeHUs XpOMaTOrPaMM. KunkocrHas
xpomatorpadus. [azoBass ©  ra30-)KUIKOCTHAs
xpomarorpadusi.

JIB




4.4. 3aHATHS CEMHMHAPCKOIO THIIA.

4.4.1. IlpakTHYecKue 3aHATHS.

No OO0neMm,
a3z[_ena HaumenosaHue TeMbl aKaj. 4achbl [Ipume-
p U KpaTKOe CO/IepKaHNe 3aHATUS YaHue
JTUCIUTUTAHBI
1 2
Pacuersl B rpaBHMeTprueckoM aHaimse. Pacuer
pe3yNbTaTOB TPAaBUMETPUUECKOTO aHAIM3a, PacyeT
HAYaJbHOW HABECKH, 00bEMa OCAJMTENS, TOTEPH
ocaJKa.
4.4.2. JlaGopaTopHble 3aHATHS.
No O0neM,
asj:[_ena HaumeHnoBaHue TeMbI aKaJi. 4yachl [Tpume-
p Y KpaTKOE COJICPKAHUE 3aHATHS JaHWE
JUCIUTLTAHBI
1 KommekcoHoMeTpusi. 8
['pagyupoBka OOPETKH BECOBBIM METOJIOM.
KommiekcoHomeTpruyeckoe onpeiesieHne MarHus.
2 doToMeTpUIecKUe METOIbl aHATH3A. 8
DOoTOMETPUYECKOE OTPEIEIICHUE Kele3a C
CyNb(OCATUITUITIOBOMN KUCIOTOMH.
4.5. CamocTrosiTeJibHAsA padoTa 00y4arOLIUXCS.
No
asena [Tepeuenn BOIpOCOB 1J1st O06newm, ®dopma
P CaMOCTOSITENTLHOTO H3yYeHUS aKaj. 4achl KOHTPOJIS
JUCITUTLIAHBI
1 MeTtposornueckiue OCHOBBI aHATUTHYECKON XUMHH. 6 3a4eT




Ne
pasznena
JUCLIUILIUHBI

IlepedyeHs BOIIPOCOB 11
CaMOCTOSITEJIbHOTO U3y4EHUS

O0BeM,
aKaJl. 4achl

dopma
KOHTPOJIS

1

OO0pa3oBaHue 0CaIKOB M UX CBOICTBA. 3arpsi3sHEHHE
0caZKkoB mpuMmecsimMu. [IpMHLMIUATBHBIE OCHOBBI
IpPaBUMETPUUYECKOrO ONpeAclIcHUs Oapus, Kenesa,
QIFOMUHUSA, MarHus, KaJIbLUsA, HUKEIA, KPEMHUS,
CEpBlL.

25

3a4€CT

PaBHOBecue pacTBOPUMOCTH  MallOpPaCTBOPHUMBIX
COCIMHEHMM. BimsHue TemiiepaTypbl U IPUPOABLI
pacTBOPUTEIIA HA PACTBOPUMOCTb.

10

3a4€T

OOume mnoaxoAbpl K BBIOOPY TUTPUMETPUUYECKOTO
MeTo/la aHaiu3a. Pacuer pe3yapTaToB MPSMOTO,
00paTHOTO THTPOBAHMS.

10

Kp Nel

Pacuer kpuBOIl THUTPOBaHHUS CUIBHOI'O OCHOBAHUSA
CUJIbHOM KucHoTOW. Pacuer KpuBOW THUTpOBaHUS
cJ1a00r0 OCHOBAHUS CUIILHOU KUCTIOTOM.

10

3a4€CT

Meroa 0caguTenbHOTO TUTPOBAHMSL.
Apre"roMmerpuyeckoe TuTpoBanue. CylHOCTh
METO/a, CIIOCOOBI MHIMKAIIUN KOHEYHOU TOUKU
tutpoBanus (Mopa, @onbrapaa, PasHca).

20

3a4€T

OcCHOBHBIE CIIOCOOBI ITOBBIIICHHUS CEICKTHUBHOCTH
KOMITIJIICKCOHOMETPHUYCCKUX onpeneneHHﬁ.
Bo3MoxHOCTB IMOCJICAOBATCIIBHOTO  TUTPOBAHUMA
HECKOJBKHX KaTHOHOB. MeTOI[I)I
KOMIINICKCOHOMETPHUUYCCKOI'O TUTPOBAHUS.

15

3a4€T

XapakTepucTHUKa METOJIOB M PacyeThl Pe3yIbTaTOB
OKHCIIUTEIbHO-BOCCTAHOBUTEIBLHOI'O TUTPOBAHUS
(mepMaHTaHaTOMETpUS, HOIOMETPHS,
XpOMaToMeTpus, OpoMaTOMETpHS).

30

Kp Ne2

ATOMHO-3MHMCCUOHHBIN CIIEKTPAJIbHBIN AHAIIN3.
CnexTpanbHble TPUOOPHI AJIsi aTOMHO-
SMHUCCHOHHOTO a”anm3a. OnTudeckue
XapaKTEPUCTHKH CIIEKTPaTbHBIX TPUOOPOB:
CHEKTpajbHas M0JI0Ca MPOIYCKAHUS; JUCTIEPCHS,
paspelaronas CHocOOHOCTb, CBETOCHUIIA.

3a4CT

ATOMHO-a0COPOLIMOHHBIN CLIEKTPAIbHBIN aHAIH3.
[Tonarue mnazmel. ONTHYECKHE XapAKTEPUCTUKU
IIJ1a3MBI 1 UX CBA3b C KOHHeHTpaHI/IeI\/’I CBO60)IHI)IX
aTOMOB.

3a4€CT

JlromuHecieHTHBIE MeTOonbl aHain3a. dakTopsl,
BIIMSIOIIME HA YYBCTBUTEIBHOCTb, TOYHOCTH U
M30MpaTeILHOCTh ONpeACNICHHs. Armmaparypa s
JIIOMHHECIICHTHOT'O aHa/In3a.

3a4CcT




Ne
pasznena
JUCLIUILIUHBI

IlepedyeHs BOIIPOCOB 11
CaMOCTOSITEJIbHOTO U3y4EHUS

O0BeM,
aKaJl. 4achl

dopma
KOHTPOJIS

2

doTomMeTpuUeCcKrEe METOAbI aHaIN3a. Anaparypa u
TeXHHKa (OTOMETPUUYECKUX U3MEPEHUN;
MOHOXPOMATOPbI, CBETO(YUIIBTPHI, X HA3HAYCHHUE.
MeTtob1 ycTpaHeHus Memaiux HOHOB. Crioco0sl
MOBBIIICHUS YYBCTBUTEIIEHOCTH (DOTOMETPUICCKIX
METO/OB.

6

Kp Ne3

Wundpakpacnas cnektpockomnus. Ammaparypa K-
CIICKTPOCKOIIUH. AHanuTtuueckue u
METPOJIOTMYECKHE XapaKTEPUCTUKU HK-
CIICKTPOCKOIINH.

3a4€T

9HeKTp0XI/IMI/I‘ICCKI/Ie MECTOAbI aHaJIMU3a. 9J'I€KTpO,Z[bI
IIEPBOIo n BTOpOro ponaa, OKHUCIIMTCIIbHO-
BOCCTaHOBUTCIIBHBIC (pe,I[OKC) QJICKTPOAbI. FEBOBBIC,
MOHOCCJICKTHBHBIC 9JICKTPOJbI, HHAWKATOPHBIC
OJICKTPOJbI U 3JICKTPOAbI CPAaBHCHU.

10

Kp Ned4

Paguomerpuueckue meronbl ananu3za. [pubopsr
IVl palMOMETPUYECKUX METOIOB aHAJIN3A.
MeTtponoruueckre xapakrepucTuk. OCHOBHbBIE
MCTOYHUKH OIIMOOK M CIIOCOOBI UX yueTa.

3a4€T

Xpomartorpaguueckue Metoisl aHanuza. CriocoOsl
MOJIyYEHHUsI XpoMaTorpaMM. XpomaTrorpapuueckue
napameTpbl.  CeleKTHBHOCTb U pa3pelleHHe.
Amnmnaparypa u o0paboTka XpamaTorpaMMm.

10

Kp Ned

45.1 TeMbl KOHTPOJbHBIX PadoT

Kp Nel — Xumnueckne MeTo bl aHAIN3A.

Kp Ne2 — PacueTsl B rpaBUMETPUYECKOM U TUTPUMETPUUECKOM aHAIHU3E.

Kp Ne3 — CnektpanbHble METO/IbI aHAIIN3A.

Kp Ned — XpomaTorpaduueckue u 31eKTPOXUMUYECKHE METO bl aHAIN3a.

5. IlepeyeHb y4eOHO-METOIMYECKOr0 o0ecnedeHHUsI ISl CAMOCTOATEIbHOH PadoThl
00y4aroIMXCH M0 JUCHHUILIIMHE.

MeTtoaudeckue ykazaHus i1 OOYJarOIIUXCs [0 OPraHU3allui CaMOCTOSATENBHON paboThI
MO0 JUCUUIUIMHE, BKIIOYas TEPEYCHb TEM CaMOCTOSITEIIBHOW pPaboThl, (HOPMBI TEKYIIETO
KOHTPOJISA IO JTUCHUIUIMHE W TpeOOBaHMSI K WX BBITIOJHCHHUIO Pa3MEIIEHBI B JJIEKTPOHHOMN

UH(POPMALIMOHHO-00pa30BaTEIbHOM cpene CII6I'TU(TY)

http://media.technolog.edu.ru

Ha

caure:
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http://media.technolog.edu.ru/

6. @oH/1 OLIEHOYHBIX CPEACTB /1JIsl IPOBeeHUs POMEKYTOUYHON aTTecCTALUM

CTyneHTHI BBIIOJIHAIOT YEThIPEe KOHTPOJIbHbIE PAOOTHI.
ITpumep KOHTpOIBHOM paboTh Nel:

Omnpenenenve MarHus B NPUCYTCTBHM Kanblus. [loduemy mepen OCaKACHHWEM MarHus
MOCJIe OT/IEJICHUS KAJIBIIUSI HEOOXOIMMO YAAIUTh colii aMMoHus? BeiBenute hopmyny st
BBIYMCIICHUS] MAaCCOBOM JTOJIM KapOOHATa MarHusi B MUHEpaJe Mo pe3ysbTaTaM aHaJIN3a.
Berauciure momsipayro kouueHrpanuto (NH;).C,04, oTBeuaromyro Hauaay oOpa3oBaHHs
ocanka CaC,0, 13 3-10™*M pacrBopa XJ10puia KalbIs.

[IpuroroBneHre U CTaHIAPTU3AIMs PACTBOpa THIPOKCUAA HaTpusi. BeiBeaure dopmyry
s pacyera mossipHod KoHmeHtpauuu NaOH u tutpa NaOH mo cepHoil kucnote
(T(NaCH / H,SQ,)).

Kakoii o6vem Bogbl ciepyer no6asuth k 200,0 mua 0,1000m. (fmzé) pacTBOpa

auxpomata kamus (K,Cr,0,) nns noaydeHuss pacTBOpa C TUTPOM IO XKele3y
(T(K,Cr,O, / Fe)), paBasim 0,005000 r/mu?

[Ipumep KOHTposIbHOM paboThI Ne2:

N

OO6ocHyiiTe yCIOBUS OCaXACHUS SO~ pactBopom BaCl,. I[Touemy 310 ocaxieHHe BEAYT B
npucyrctBur HCl u u3 ropstuero pactopa? BeiBenute Ghopmyiny /Ui BBIYMCACHHUS MaCCh
SO42' 0 pe3yJibTaTaM aHaIu3a.

Berunciure pactBopumocts AgCI B 0,01M pacteope MgCls,.

B uemM cocTouT CymHOCTH TUTpPUMETpPHYECKOro aHanu3a? UYTo Takoe TodYKa
SKBHBAJICHTHOCTH W KOHEYHAas ToYka THTpoBaHWs? Kak pacCUMTHIBAIOT pe3yibTar
TUTPUMETPUIECKOTO aHaIH3a?

Paccuwmraiite maccy maBecku comu AQNOs, HeoOXxoaumyro it mpurotoBiieHus 800 Mt
0,0500M pactBOpa HUTpaTa cepedpa.

ITpumep KOHTpoJIbHON paboTh! Ne3:

KonnuecTBeHHOE ompeiesieHne 3JeMEHTOB METOJIOM TBEPOTO (MMOCTOSTHHOTO) Tpaduka Ha
criekTporpade.

CymHocTs M Ha3zHaueHHe Meroja (crmocoba) Oa3MCHBIX JMHUH B KOJIWYECTBEHHOU
MH(ppaKpacHO! CIEKTPOCKOMHH.

quy PaBHO CBCTOIIPOITYCKAaHHUEC paCTBOpPA, OINITUYCCKAA IIJIOTHOCTH KOTOPOIO COCTABJIACT
2,0?

. JlromuHectieHTHBIN peareHT HR sBnsieTcs ciiaboil KUCIOTOH C KOHCTAHTOW KHCIOTHOU

-4

muccouuanuu k,=1-10"". Kakas nomkHa ObITh KOHLIEHTPALUS peareHTa B pacTBOpe, YTOObI

npu pH=4 obecnieunts 100%-b1it U3OBITOK ero peakoHHON Gopmbl R™? MakcumanbHas
-7

O’KHJaeMasi KOHIIEHTpalMsl OIpeessieMoro HoHa MeTaia coctanisier 1-10" Moinb/m.

[Tpumep KOHTpoIbHOM paboThl Ned:

(O8]

Kak MpoOBOIAT rpa(bnquKoe OIMPCACIICHNUEC BbICOTHI HOJI}IpOFpa(pI/I‘{CCKOI‘;I BOJIHBI?

Kaxkoit konrdecTBeHHOM XapaKTepUCTUKOM siBisieTcs uucio Papanest (96500 kynoHOB)?

. Kakue ananutuueckue CUTHaIBI HCIIOJIB3YIOT B Ta30BOM XpoMaTorpaduu Ui KaueCTBEHHOU

UIEeHTU(DHUKAIIMN U KOJTMYECTBEHHOTO OTPEICIICHHS BEIIECTB?

11




[IpomexyTouHas aTTecTanys Mo AWCLUIUIMHE NMPOBOAUTCS B (opMe 3adera Mo pasaeiy
«AHanuTU4ecKas XUMHUA» Ha 2 Kypce U 10 pasjieny «PU3NKO-XUMHUYECKHEe METO/Ibl aHAJIN3a» Ha
4 xypce.

K cpmade 3ayera A0MyCKalOTCA CTYIEHTHI, BBIIOJIHMBIIME Bce (OPMBI TEKYyIIEro
KOHTPOJISL.

3ayer MpeaycMaTpUBAIOT BBIOOPOYHYHO IPOBEPKY OCBOEHHUS IPESYyCMOTPEHHBIX
AJIEMEHTOB KOMIIETCHIUH.

IIpu cnade 3adera, CTYAEHT IOJIy4aeT TPU BOIPOCAa W3 IEPEUHs BOIIPOCOB, BpeMs
MOJATOTOBKU CTYJ€HTa K YCTHOMY OTBETY - 70 30 MuH.

ITpumep BapraHTa BOIIPOCOB Ha 3ayeTe M0 pa3feiny «AHAIUTHYECKAs XUMUA».

Bapuant Ne 1

1. CriocoObI OTAETBHBIX HABECOK M MTUIETHPOBAHHS.
2. OwIbTpOBaHHUE 0CAIKOB. BUIbI (GUIBTPOB.
3. luxpomaromerpust. Onpenencuue Fe(ll).

[Ipumep BapuaHTa BOIPOCOB Ha 3adyeTre O pazaeny «PU3HKO-XUMUYECKHE METObI
aHaIu3ay.

Bapuant Ne 1

1. Cerodunbtpsl. HazHadueHue u mpaBuiia ux BeIOODA.
2. Kimaccudukayst MeToJ0B JJIOMHHECIIEHTHOTO aHAJIN3A.
3. I'a30BBIit XpoMaTOrpad 1 €ro OCHOBHBIE Y3JIbI.

®OHJ OLIEHOYHBIX CpCACTB IO AUCHUIIJIMHE ITPEACTABIICH B HpI/IHO)KeHI/II/I Ne 1l

7. IlepevyeHb yueOHBIX U3IaHUI, HEOOXOAMMBIX JIJIsl OCBOEHUN TUCUMILINHBI.

a) neyaTHbIe U3TAHMS:

1. Amnanuruueckas Xumus : yueOHUK s By30B B 3 T. / mop pen. JI. H. Mocksuna. — Mocksa :
W3 narenbekmii ieHTp «Axanemusi», 2008 - 2010. - ISBN 978-5-7695-3955-8.

2. OCHOBBI aHAJTUTUYECKOH XUMUM : y4eOHUK uist By3oB B 2 T. T. 1. T. A. Bompmosa, I'. /I.
bpeikuna, A. B. T'apmamr [u ap.] / mox pen. FO. A. 3onoroBa. - 5-¢ u3g. — Mocksa :
Axanemus, 2012. — 384 c. - ISBN 978-5-7695-9124-2.

3. Jlypwe, 0. 1O. CnpaBounuk no anamutuyeckod xumuu / FO. FO. Jlypwe. — 7-e wusm.,
nieperied. ¢ u3a. 1989 r. — Mocksa : Anbsiae, 2007. — 447 ¢. - ISBN 978-5-903034-26-0.

4. bynaroB, M. U. Ananutnueckas xumusa. OU3NKO-XUMUYECKHE METOJBI aHAN3a: ydyeOHOe
nocobue / M. U. bynmaroB, T. D3. Mamernabues, C. B. XaputronoB ; MuHHCTEPCTBO
oOpa3zoBanus u Hayku Poccuiickoit ®enepanun, Cankr-IlerepOyprekuii rocynapcTBeHHBIN
TEXHOJIOTHYECKUH WHCTUTYT (TeXHUYeCKWi yHHMBepcuteT), Kadenapa anamutuueckoin
xumun. — Cankr-IlerepOypr : CIIBI' TU(TY), 2010. — 207 c.

5. AnamxanoBa, JI. M. Anaiutnueckas XuMus U (PU3UKO-XUMHUYECKUE METO/bl aHAIH3a.
Paznen "Xumudeckune metonsl aHanmmuza" : ydyebHoe mocobue / JI. M. Anamxkanosa, [[. B.
3apem00 ; MuHucrtepcTBo oOpa3oBanus W Hayku Poccuiickoit ®enepamnuu, CaHKT-
[leTepOyprckuii  TOCYJAapCTBEHHBI  TEXHOJIOTMYECKUH  WHCTHTYT  (TEXHUYECKHUU
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http://www.academia-moscow.ru/authors/?id=3572
http://www.academia-moscow.ru/authors/?id=3571
http://www.academia-moscow.ru/authors/?id=2375
http://irb.technolog.edu.ru/CGI/irbis64r_12/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=EK&P21DBN=EK&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%9B%D1%83%D1%80%D1%8C%D0%B5,%20%D0%AE%D0%BB%D0%B8%D0%B9%20%D0%AE%D0%BB%D1%8C%D0%B5%D0%B2%D0%B8%D1%87

yauBepcuret), Kadenpa anamutnueckorr xumuu. — Cankr-IlerepOypr : CIIGI TU(TY),
2018. —92c.

6. [I'paBumerpuueckuii aHanu3. Ilpumepsl pemieHus 3agad: yueOHoe mocodbue / JI. M.
Anamkanosa, B. M. 3apembo, JI. B. 3apem6o, A. A. KomecHukoB ; MHHHCTEPCTBO
oOpa3zoBanus u Hayku Poccuiickoit ®enepanyn, Cankr-IlerepOyprekuii rocynapcTBeHHBIN
TEXHOJIOTMYECKUM HHCTUTYT (TexHuueckuil yHuBepcurer), Kadeapa ananmutuyeckoi
xumuu. — Cankr-IlerepOypr : CIIOI' TU(TY), 2013. — 85c.

0) 3JIeKTPOHHBbIE U31aAHUSA

1. AnamxanoBa, JLM. Ananutudeckast XuMusi U GU3NKO-XMMHYECKHE METOJIbI aHATN3a.
Paznen "Xumudeckue meroapl aHanmuza': ydeObHoe mocobue / JI. M. Anamkanosa, J[. B.
3apem00; MuHucTepcTBO 0OpazoBaHusi W Hayku Poccuiickoit ®Depepanmn, CaHKT-
[TeTepOyprckuil rocy1apCTBEHHBIH TEXHOJOTMYECKUM MHCTUTYT (TEXHUYECKUH YHUBEPCHUTET),
Kadenpa ananutuueckoit xumuu. - Cankt-IlerepOypr : CIIGITU(TY), 2018. — 92 c. //
CIIoI'TU. Dnextponnas oudnnoreka. - URL: https://technolog.bibliotech.ru (nara oGparuenwst
10.06.2020). - Pesxum 10CTyMa: A7 3aperUCTPUp. TOIb30BaTeseH.

2. I'paumerpudeckuii anaims. [Ipumepsl pemeHus 3amad: ydeOHoe mocobue / JI. M.
Anamxanosa, B. H. 3apem6o, /J[. B. 3apem6o, A. A. KonecuukoB ; MuHucTepcTBO 00pa3oBaHus
u Hayku Poccuiickoit ®enepaunu, Cankr-IletepOyprekuil rocyaapCcTBEHHBIM TEXHOIOTMUECKUN
MHCTUTYT (TeXHHUYeCKUi yHuBepcurer), Kadenpa ananutuueckoit xumuu. - Cankr-IletepOypr :
CIIoITU(TY), 2013. — 85 c¢. // CIIGI'TU. DOnekrponnas Oubmmoreka. - URL:
https://technolog.bibliotech.ru  mata o6pamenus (10.06.2020). - Pexum goctyma: s
3aperucTpup. NoJb30BaTENEH.

8. Hepeqeﬂb JICEKTPOHHBIX 06pa30BaTeJ’lLI—[I)IX pecypcoB, H606X0)]]/IMI)IX AJIsA
OCBOCHHUSA JTUCIHUIIJINHBI.

yueOHbIif iad, PITJ] 1 yueOHO-MeToInUecKre MaTepHalIbl:
http://media.technolog.edu.ru

3IEKTPOHHO-OMOJIMOTEYHBIE CUCTEMBI:
C KOMITBIOTEPOB HHCTUTYTA OTKPBIT JAOCTYII K:
«DNEKTPOHHBIN YHTATBHBIN 3a1 — bubmuoTex» https://technolog.bibliotech.ru
DnexTpoHHO-0nOIHoTeuHas cucteMa «Jlanby https://e.lanbook.com

9. MeToanyecKue YKazaHusd 1J1s1 oﬁyqamumxca 110 OCBOCHHIO TUCHUIIJIMHbBI.

Bce Buapl 3aHATHI MO JUCHUIUIMHE «AHAJIUTHYECKas XUMHUS U (PU3MKO-XUMHUYECKHE
METO/IbI aHAJIN3a» MPOBOATCS B COOTBETCTBUH ¢ TpeboBaHusMH cienyromux CTII:

CTII CII6I'TU 040-02. KC VYK/B. Buasl yueOnbix 3ansTuil. Jlekuus. OOuiue
TpeGoBaHuS;

CTO CIIoI'TH 020-2011. KC YK/IB. Bunbl yueOnbix 3ansaTtuil. JJaboparopHblie 3aHATHS.
OO6ure TpeGoBaHUs K OPraHU3aIMH U TIPOBEICHHIO.

CTII CIIGI'THU 048-2009. KC YK/IB. Bunpel yueOHbix 3ansTui. CamocTosiTenbHas
ulaHupyemasi pabora ctyaeHToB. O0mue TpeboBaHMs K OpraHU3aluy U IPOBEICHUIO.

CTO CIIGI'TU(TY) 016-2015. KC YK/IB. Ilopsiaok npoBeneHns 3a4€TOB U SK3aMEHOB.

[TnanupoBaHue BpeMEHHU, HEOOXOOMMOIO Ha W3y4eHHE NAaHHOW AUCHUIUIMHBI, JIy4lle
BCET0 OCYILECTBIISATh Ha BECh CEMECTp, MPENycMaTpHUBas MPH 3TOM DPETYISPHOE MOBTOPEHUE
IIPOMIEHHOI'0 MaTepuaa.

OCHOBHBIMH YCIIOBUSIMHM MPaBWIBHOW OpraHM3aluy y4eOHOro Ipouecca i CTYACHTOB
ABJIAETCS:

MJIAHOBOCTh B OpraHU3alluy y4eOHOH paboThI;

CEpbE3HOE OTHOILIEHNE K U3YUYEHUIO MaTepHaa;
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IIOCTOSIHHBIA CAMOKOHTPOJIb.
Ha 3aHATHA CTYIEHT NOJDKEH IPUXOIUTh, UMES 3HAHUSA 110 YK€ U3YYCHHOMY MaTepHainy.

10. ITepeyens MHPOPMALMOHHBIX TEXHOJOTHIi, HCMOIb3yeMbIX PU OCYLECTBJIEHUH
o0pa3oBaTeIbHOIO NpoLecca 10 JMCHUIINHE.

10.1. UndopManiuoHHbIe TEXHOJIOTHH.

B ydeOHOM mporecce 1O JaHHOW IUCHUILIMHE TIPEIYCMOTPEHO HCIOJIb30BaHUE
UH(OPMAIIMOHHBIX TEXHOIOTHI:

YTEHUE JICKIIUN C UCIIOJIb30BAaHUEM CIIaiA-TIpe3eHTAIUT;

BHJIEOMAaTEPHUAIIHI,

B3anMo/eiicTBre ¢ oOydaromumucs nocpeacrsom SMOC.

10.2. IIporpamMHoe obecniedeHue.
Jlnst mpoBeAeHUST 3aHATUNA HMMEIOTCS TEPCOHAIbHBIE KOMIIBIOTEPHI C MPOrPAMMHBIM
obecrieueHueM:
- Windows,
- OpenOffice.

10.3. ba3pl JaHHBIX 1 HH(POPMALMOHHBIE CIIPABOYHbIE CHCTEMBI.
CrnpaBouHo-nouckoBas cucrema «Koncynbrant-ITnrocy

11. MarepuajibHO-TeXHUYECKOe oleclieyeHHe OCBOCHHSI NAUCHMILUIMHBI B Xoje
peajmu3anuu 00pa3oBaTeJIbHON MPOrpaMMBbl.
[nst uTeHus neKuuil B BUJE NPE3eHTauui, JEMOHCTPALUA BUIEO MATEPUAIIOB HUCIIOIb3YETCS

MYJIbTUMEAMNITHAS TEXHUKA.

st mpoBeieHust 1ab0paTOPHBIX pabOT MCTIONB3YETCs CIEAYIOIIee 000pPyI0BaHHE:

Jnis mpoBeieHust 1a00paTOPHBIX PabOT UCTIONB3YeTCA cleytoliee 000py10BaHuE:
. JlabopaTtopHas Me0enb (CTOIBI XUMUUYECKHE, TKA(BI BHITSYKHBIC, MOWKH)
. Texanueckue Becsl BJIKT-2
. Beco1 anexrponnbie anamutrnaeckue AND WA-21
. Becor ananutuueckue BJIP-200
. MydenbsHble ieun
. CymmnpHble mkagdbl
. bropeTtku 1151 TUTpOBaHMS
. Juctumarop
. bupucrrisaTop
10. I'a30BBIE rOpenKu
11. Xumuueckas mocyza: CTakaHbl TEPMOCTOMKUE XUMUYECKHE, CTEKIITHHBIE BOPOHKH,
CTEKJISTHHBIC TIAJIOYKH, MEPHBIE KOJIOBI, UTIeTKH Mopa
12. AnyH/10BbIE TUTIIN
13. Dxcukaropsl
14. T'azoBbIit xpomatorpad «Xpomartek - Kpucramm 5000»
15. ®otokonopumerpsl KOK-2, KOK-2MII
16. @nyopumerpsl «KBaHT-6»
17. pH-metpst pH-340, pH-673, pH-673M
18. Ctunockornbl «CHEeKTp»
19. llepecuntriBaromue ycrpoiictsa [1CO-2
20. KynonomeTpsl
21. MaruuTHble MEIIAIKA

O 0 1N DN W BE
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12. Oco0eHHOCTH OCBOCHHSI [JHCHUILIMHLBI HHBAJIWIAAMH ¥ JHIAMH C
OrpPaHUYeHHbIMHM BO3MOKHOCTSIMH 3/10POBbS.

Jns MHBaNMAOB W JIMIl C OrPAaHUYEHHBIMU BO3MOXHOCTSIMU Yy4€OHBIE IMPOIIECC
ocyuiecTBisieTcs:s B coorBercTBuM ¢ [lonoxkeHnem 00 opraHuzanuu y4eOHOro Ipolecca s
0o0y4YeHHsT MHBAJIUIOB U JIMI C OTPAaHMYCHHBIMH BO3MOXKHOCTAMHU 3710poBbsi CIIGI TU(TY),
YTBEPKIECHHBIM pekTopom 28.08.2014.
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IIpunoxenune Ne 1
K paboueii mporpaMme JUCITUTLTAHBI

DoH/1 OLIECHOYHBIX CPEACTB
JIJIS1 IPOBe/IeH sl IPOMEKYTOYHOM aTTecTaluu

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

1. IlepeuyeHb KOMIIETEHU M U ITANOB UX (POPMHUPOBAHMSI.

Hnpexc OTan
ConeprxaHne
KOMIIETEHIINH (dhopMupoBaHUs
OIIK-1 CnocoOeH u3yuyaTh, aHaJTU3UPOBATh, UCTIOIH30BATh IIPOMEKYTOUYHBIN

MEXaHU3Mbl XUMHUECKUX PEAKIINA, TPOUCXOISIINUX B
TEXHOJIOTMYECKHX IPOLECCAX U OKPYKAIOIEM MUPE,
OCHOBBIBASICh Ha 3HAHMX O CTPOCHUU BEIIECTBA, IPUPOJIE
XUMHUYECKOHN CBSI3M U CBOMCTBAX PA3IMYHBIX KJIACCOB
XUMHUYECKHUX AJIEMEHTOB, COSJIMHEHUH, BEIIECTB U
MaTepuasoB
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2. [loka3aTe/iu U KPUTEPHHU OLlEHMBAHNUS KOMIIETEHI[UI HA PA3JIMYHBIX 3TANaxX UX (JOPMUPOBAHUS, IIKAJIA OLlEHUBAHUSA

Kon u naumenoBanue [Noka3zaTenu chopMUPOBAHHOCTH Kpurepuit YPOBHU COOPMHUPOBAHHOCTHU
WHIUKATOPA TOCTIKCHUS (meckpunTOpHI) OIICHUBAHUS (ommcaHMe BRIPAKEHHOCTH JIECKPHUIITOPOB)
KOMIICTCHIIMH «YJIOBJIETBOPUTEITHLHO «XOpOLIO» «OTIHYHO»
(TIOpOTOBBIiA) (cpenumii) (BBICOKHIA)
OIIK-1.0.09.1 3HaeT TEOPETUUECKUE OCHOBBI OrtseThl Ha Nmeer npexacrasinenue | Popmynupyer 3Haer OCHOBHBIE
Hcrnonab30Banue anamutrdeckoi xumuu (3H-1); | Bompocst Ne 3, | 06 OCHOBHBIX 3aKOHAX, | OCHOBHBIE  3aKOHBI, | 34KOHBI, IIPaBUId H
OCHOBHBIX METOJIOB 4-11,17-19, MpaBUIIax U | IpaBuUia 1 | 3aKOHOMEPHOCTH
AHAIUTUYECKON XUMUU 21,24, 31, 36, 3aKOHOMCPHOCTAX 3aKOHOMCPHOCTHU AHAIIUTHYECKON
JUISL KACHTH(DHUKAIIHA 1 Sj{;:g}’,ii"ls ¥ | aHanuTHYECKOI XMMHH. | aHATUTHYECKOI XUMUH, 3alUCHIBACT
OIpe/IeNICHUs pasneny 1. XUMHU. bopMyITBI 0e3
XMMHUYECKOI'0 COCTaBa OLIMOOK. Mosxer
BEIIECTB. OTBeTH Ha MIPUMEHUTH 9TH
Borpockl Ne 1, 3HAHUA JJI PEUICHUS
2,6,11,12, 15, AQHAITUTHYECKUX
16, 19, 21-28, 3a/1a4.
39-41, 47, 48,
61, 62 k 3auery
10 pazaeny 2.
‘YmMeet UCIOJB30BaTh OTBeTHI HA Nmeet npeacraBnenue o | PaccuuteiBaeT CaMOCTOSITEILHO
(GyHIaMeHTaTbHbIE Bonpockl Ne 2, | pacyere pe3yibTaToOB pe3yJIbTaThl aHAIIN3A, paccuuThIBaCT
TIPEJICTABIICHIS AHATHTHICCKOI 12,23, 26, 28- | apanm3a Bemects. NPUMEHSET 3HAHHE pe3yJbTaThl aHANIN3A,
XUMHH U1 PeLIeHHs i?r,leizy EO (bYHZ[aMeHTaJ'IIlHBIX $opMyanyeT BBIBOJIBI.
npakTHHuecKuX 3anad (V-1). paseny 1. npecTaBieHui YUTHIBACT (PAKTOPHI,
AHAJIUTUYCCKOU XUMUU BJIHUAOIINEC HA
JJIA OG’LHCHCHI/UI IMOJTY4YCHHBIC
OTtBeThI HA
Bompocs! No 3, pE3yJIbTaTOB. pE3yJIBTATHI.
4,7-10, 29, 30,
31 k 3auety 1o
pasneny 2.
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Baageer
XUMHUYECKOTO

METOJIaMU
u ¢buzuko-

OTBeTHI Ha
BOIpochl Ne 1,

Nwmeer npexncrasiieHue o
CYIIECTBYIOIIUX

Bnaaeer metogamu
aHajiu3a BCUICCTB,

CriocobeH BBIOpaTh
METOJ ¥ IPOBECTH

XUMHYECKOTO aHAIN3a BELICCTB 22,25, 27,33, | xumuuecKux U (PU3UKO- c11oco0eH BbIOpaTh aHalIN3 UCCIIeyeMOTo
(H-1). 35,42 « XHMHYECKHUX METOAaX METO/, aHAJIN3a JIJIs BEIICCTBA, OIICHHUTH
3a4eTy 1o aHa/In3a. penieHus TOYHOCTE U
pazzmeny 1. MOCTaBJICHHOM 3aJ]Jauu. | JOCTOBEPHOCTh
MOJTyYCHHBIX
OTBeTH HA pe3yJIbTaTOB.
Bompockl Ne 5,
17, 18, 20, 32,
42-46, 49-52,
56, 57, 60, 63,
67, 68 k 3auery
0 pazaeny 2.
OIIK-1.0.09.2 3uaer cTaHgapTHbIE MeTONUKH | OTBETHI Ha Nmeer mpencrasinenue | llepeunciuser VBepenHo
[IpoBenenue XHUMHYECKOro  u  (usmko- | Bompockr Ne 16, | CTAHJAPTHBIX | OCHOBHBIC  MCTOJMKH | ODHEHTHPYETCS B
CTaHIapTHBIX xumudeckoro ananusa (3H-2); 34,41, 49-57 K | yerommkax  xuMmdeckux | XMMHUECKHX M (U3HMKO- | CTAHIAPTHBIX
oneparuid st 3auety 1o ¥ UBHKO-XUMHYecKnx | XAMHYECKHX — Merojax | MCTOAMKAX
OIIpEZIeIIEHUs COCTaBa paszeny 1. METO/Iax aHaju3a. anammza.  OBbsicrser | XMMHIECKHX H QU3HKO-
BCILCCTE H MAaTCPHATIOB OTtBeTnI Ha Hpapiia - pacteta Z:rnnp;e:lgﬁgg;eiax
Ha X OCHOBE. aHasu3a pe3yybTaToB.
Bompochkl Ne 58, METOIUKY ISt
59, 64, 66 pelIeHUs KOHKPETHOM
3a4eTy Mo 3amaun. PacckaseiBaer
paszaeny 2. npaBua pacyeTa
pe3yJIbTaTOB aHAJIM3A.
Ymeer BBITIONHATH CTaHAAPTHBIE | OTBETHI Ha [Tyraer Bemmonsser ananus CamocToATenbHO
OTepaIiH B 3aBHCUMOCTH OT BOIpOCHI Ne ITOCJIE0BATEILHOCTD BEIIECTB IO BBITTOJTHSET
Brza aHamsa (Y-2); 13-15, 20, 37 x | neiicTBHii mpn KOHTpOJIEM POOOIOITOTOBKY U
3a4CTy 1o MMPOBEICHUM aHAJIN3a MPENOJaBaTEIS. aHaJIu3 BEIIECTB.
pazzmeny 1.

BEILECTB.

18




Bnaneer wnHaBbikamMu paboTel ¢ | OTBeTH Ha Nmeet cnabbie 3HaET YCTPOUCTBO U 3HaeT yCTpOHUCTBO
aHAIMTHYECKUM  00opynoBanueM | Bompockl Ne 13, | mpencrasienus 06 MOpsSIOK paboThI Ha AHAJIUTUYECKUX
(H-2). 14, 33-38,53- | ycrpoiicTBe U mopsaKe PasITHIHBIX IpHOOPOB ¥ MOKET
55, 65 k 3adery paboTHI Ha AHATUTHYECKHUX HX VCIIOJIb30BaTh C
mo paszieny 2. AHAJIMTHYECKUX npubopax, Ha coOJroIeHreM
npudopax. MpaKTUKE JIOMyCKaeT TEXHUKU
HEOOJIBIINE OIIHOKH. 0e30IMacHOCTH.

[Hkana ouenuBanus coorBerctByer CTO CIIOI TU(TYVY):
[To nuCUUTUIMHE MPOMEXKYTOYHAS ATTECTAIMs MPOBOAUTCA B (opme 3adera, IIKana ONECHUBAaHUS — OWMHAapHas («3a4TEHO», «HE 3a4TCHOY).
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3. TunoBbIe KOHTPOJIBLHBIE 32JaHNS 151 POBEEHHs MPOMEKYTOYHON aTTeCTAUU
3.1 Bompocsl K 3a4eTy

Bonpoch! 1Jis1 OlleHKW 3HAHWI, YMEHMH U HABBIKOB, C(DOPMHUPOBAHHBIX y CTYJAEHTA

mo komnerenumuu OIIK-1:

Pasznea 1. «cAHaIUTHYECKAT XHMHUA»

1.

Hw

o

10.

11.

12.

13.
14.

15.
16.

17
18

CylurHocTh TpaBUMETPUYECKOTO aHaiau3a. MeToasl OTrOHKM M ocaxiaeHus. Kparkas
XapaKTEPUCTUKA OCHOBHBIX CTAJUI B METOJ/I€ OCAXICHHUS.

. IlpuHUMI ~ BBIYMCIIEHHsS  pe3y/lbTaTOB  TIpaBUMETpUYECKOro  aHanusa. Ilonsatue o

rpaBUMETPUYECKOM (paKTope.

Ocaxxgaemasi 1 rpaBUMETpUIecKas Gopmbl ocaaka. TpeOoBaHUs, TPEIBSIBIIEMbIC K HAM.

TepmonnHaMuyeckass ¥ KOHLCHTPALMOHHAs KOHCTaHTA PAaCTBOPUMOCTH (IIPOHM3BEICHUE
pactBopuMocTH). PacTBOprMOCTh OCazKa.

VYcnoBue 00pa3oBaHHMS W PACTBOPEHUS OCaaKa. YCIOBHE KOJIWYECTBEHHOTO OCAXKICHUS
OIIPEAEISIEMOTO HOHA.

PacTBOprMOCTB OCajika B €ro HACHIIIEHHOM PacTBOPE NPU OTCYTCTBUU M30BITKA OCAIMUTEINS U
pH N30BITKE OCATUTEIIS.

. BausiHue mocTOpOHHMX 3JEKTPOIUTOB (MOHHOW CHIIBI pacTBOpPA) Ha PACTBOPUMOCTH OCAJIKa.

«Conesoit 3 dexT.
Bnusinue Temnepatypsl U IPUPOJIbI OCAIUTENS HA PACTBOPUMOCTH OCAKA.
Binusaue pH u KOHKypupyrOIMX peakiuil KOMILIEKCOOOpa3oBaHHS Ha PACTBOPUMOCTh

ocajika (Ka4eCTBEHHBIHN acIeKT).
VYcnoBus nosydyeHus: KpucTauinueckux ocaikoB. CriocoObl ykpynHeHus yacTtull. CrapeHue
(co3peBaHne) KPUCTAIUINYECKUX 0caIKoB. Ocax/1eHue U3 TOMOTE€HHBIX PACTBOPOB.
VYcnoBusi monydeHuss amopdHbIX ocankoB. OOpa3oBaHHE M KOATYJSIUA KOJUTOMIHBIX
pactBopoB. [lentusanus ocanka.
3arpsi3HeHUE OCaJKOB MpuUMecsiMU. Buael coocaxxaeHus: ancopOLMs, OKKIIO3uf,
nzomopdusm. ITocneocaxxnenne. CriocoObl yMEHBIIEHUS COOCAXKIECHUS.
OunbTpoBaHUE 0CAAKOB. Buibl GUIbTpOB.
IIpombiBanne ocankoB. TpeOoBaHMs, NpeABABISEMble K JKUAKOCTH JUISI TPOMBIBAHUS
KPUCTAIIINYECKUX U aMOP(PHBIX OCATKOB.
BricymmBanue v NpOKaJIMBAHUE OCAIKOB.
[IpuHIMIMaTBHBIE OCHOBBI METOJOB TI'paBUMETpHYECKOro ompezeneHus. Cxema aHanusa,
ypaBHEHME PeaklUi, CTPyKTypa Oocajka, 0OOCHOBAHUE YCIIOBHH MOIy4eHUS OCaKIaeMOi U
rpaBUMETpHYEeCKOr (opM ocaaka (YUCICHHBIC 3HAYEHUS PEIEeNTyphl HE 3allOMHHATh),
MPUHIUIIBI 3aTPSA3HEHHST 0CAJIKa U MEPHI 110 €T0 YCTPAHEHUIO, BBIOOP MIPOMBIBHOM HKHUIKOCTH,
BBIUHCJICHHE PE3YJIbTATOB aHAJIN3a IPU OMPEEIIEHUH CIIETYIOIUX BEIIECTB:

a) Gapus B Buje cynbdaTa 6apus;

0) cepbl B paCTBOPUMBIX Cylb(aTax;

B) KaJbIIHsI OKCATATHBIM METOOM;

r) MarHus pochaTHBIM METOJIOM;

1) KaJbIUs U MarHUs MPU COBMECTHOM MPUCYTCTBUU;

€) HUKEIA B CTaJlu;

) aTOMUHHUS (OCATUTENb — THAPOKCU]T aMMOHUSL; 8-OKUXUHOJIUH);

3) Jkenesa B coiu Mopa (ocaauTeNlb — THAPOKCH]T aMMOHUS );

M) XJOpa B paCTBOPUMBIX XJIOpUIAX.

. CymHOCTh TUTpUMeTpHUecKoro aHanu3a (TA).
. TpeGoBaHus K peakuusm, ucroiab3yeMbiM B TA.
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19.

20.
21.
22.
23.
24.

25.
26.

27.
28.

29.

30.

31.
32.

33.

34.

35.
36.

37.
38.

39.
40.

41.

42.
43.

44,
45.

46.
47.

48.

OcHoBHble mOHATHS TA: TUTpOBaHME, CTaHIAPTHBIM pPAacTBOpP, THUTPAHT, TOUKa
HKBHUBAJIEHTHOCTH, KOHEUHAsl TOUKAa TUTPOBAHUSA, MHIUKATOP, SKBUBAJIEHT, YUCIO U (pakTop
9KBHUBAJIEHTHOCTH.

CriocoObl  MPUrOTOBJIEHMS  CTaHJAPTHBIX  pacTBOpoB.  PacueTsl,  cBs3aHHbIE  C
IIPUTOTOBJIEHUEM CTAHIAPTHBIX PACTBOPOB.

IlepBruuHble cTaHAAPTHI (YCTAaHOBOYHBIE BELIECTBA) M TPeOOBaHUS, IPEABABISEMbIE K HUM.
Bropuunbie cTangapTel, GUKCaHAIBI (CTAHAAPT-TUTPHI).

CriocoObl OT/IENbHBIX HABECOK M MUIIETUPOBAHUS.

CrniocoOpl BbIpayKEHUSI KOHIIEHTPALMU CTaHJapTHBIX PACTBOPOB.

Knaccugukanus THTpUMETPUYECKUX METOJOB 10 TUITY PEAKLUU TUTPOBAHMS U IO TEXHUKE
TUTPOBAHUS.

Cy1mHocTh NpsAMOro, 0OpaTHOr0 TUTPOBAHUS U TUTPOBAHUS 3aMECTUTEIIS.

Pacuer pe3ynbraroB npsAMOro, OOpPaTHOrO TUTPOBAaHUS M TUTPOBAHUS 3aMECTUTEIS.
[TpuHIUT S5KBUBAJIEHTHOCTH (3aKOH SKBUBAJIEHTOB).

CyIHOCTh METO/1a KUCIOTHO-OCHOBHOT'O TUTPOBAHUS.

Pacuer u nmocrpoeHue KpHBOH TUTPOBAHMS CHUIIBHOM KHUCIOTHI (OCHOBAaHUS) CTaHIApTHBIM
PacTBOPOM CHUIIBHOI'O OCHOBAHHUS (KHUCIIOTBI).

Pacuer u mocTpoeHue KpuBOM THUTpOBaHUS c€i1a0OW KUCIOTHI (OCHOBAHUS) CTaHIAPTHBIM
PacTBOPOM CUIIBHOI'O OCHOBAHHUS (KHUCIIOTBI).

Ckayok TUTpOBaHUA U (DaKTOPBHI, BIUAIOLIME HA €ro BeJIMYMHY. PacueT ckauka TUTpOBaHUSA
IIPY 33JJaHHOM JOITYCTUMOM MOTPEIIHOCTH TUTPOBAHMUS.

KucnoTrHo-ocHOBHBIE MHAUKATOPBI. MIOHHAs TEOpHUS MHINKATOPOB.

WuTepBan mnepexofa OKpackd JBYXLBETHBIX MHJIMKATOPOB M II0KAa3aTeslb TUTPOBAHMS.
[Tpuniun BEIOOPA KUCIOTHO-OCHOBHOT'O MHAMKATOPA.

CymHOCTh MeTOAa OCAAMTEIBHOTO TUTPOBAHUS HA TPUMEpPE apreHTOMETPUYECKOTO
TUTPOBAHUS.

Omnpenenenre XJIOPUI-MOHOB METOJOM apreHTOMETPHUYECKOr0 TUTPOBAaHUS MO CIOCO0Y
Mopa, @onbrapaa u dasuca.

CyIHOCTh METO/1a KOMILJIEKCOHOMETPUYECKOTO TUTPOBAHMUS.

Kowmmiekcon |l (BATVK) xommuekcon Il (34TA) m ux cBoiictBa. POpMbI HOHHOTO
cocrostnus 3/{TA B 3aBucumoctu ot pH pactBopa.

IIpuroroBnenue u cranaaptusanus pacrsopa 3//TA, ycTaHOBOUHBIE BELLIECTBA.

Peaknun xomruiekcooOpa3oBaHus MOHOB MeTayuioB pasHoro 3apsina ¢ 3/JTA Crpoenue
KOMIUIEKCOHATOB METAJLIOB.

@akTOpsI, BAUSIOIINE HA YCTOWYUBOCTh KOMIIEKCOHATOB METAJUIOB.

MeTannoxXpoMHble MHAUKATOPbI M MPUHLIMI MX JEHCTBUS HA IMPUMEPE IPHOXPOMOBOTO
yepHoro T.

TexHuka KOMIUIEKCOHOMETPUYECKOTO TUTPOBAaHMS: MpsIMoe OOpaTHOE, KOCBEHHOE
TUTPOBAaHUE, TUTPOBAaHUE 3amecTHuTenNs. [Ipumepsl U pacueT pe3ynbTaToB TaKMX CHOCOOOB
TUTPOBaHMA (ONpe/ielieHne MOHOB IIMHKA, MAarHus, aHMOHOB, OPraHUYECKUX COEAMHEHH,
KECTKOCTHU BOJIBI).

CyIHOCTh METO/1a OKUCIUTEIBbHO-BOCCTAHOBUTEIBHOTO TUTPOBAHUS.
OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE ~ PEAKUUU M OKHCIUTEIbHO-BOCCTAHOBUTENbHBII
notexuuan (OBII). YpaBuenue Hepucra.

CrangapTHBIN, HOpMabHBIN U YCIOBHBIN (opManbHbIN, peanbHbiit) OBII.

®akropsl, Biustonire Ha BenuunHy OBII (pH pactBopa, oOpa3oBaHHe MagopacTBOPUMBIX
COCTMHECHHH U JIp.).

Pacuer 1 noctpoeHne KpUBBIX OKUCIUTEIBHO-BOCCTAHOBUTEIBHOI'O TUTPOBAHUSI.

CKayoK TUTPOBAHMSI B METOJIE OKUCIIUTEIEHO-BOCCTAHOBUTEIBHOTIO TUTPOBAHMSI U (DAaKTOPBI,
BIIUSIIOLIUE HA €r0 BEIUUNHY.

Wuaukatopel B METOJE OKHCIUTEIbHO-BOCCTAHOBUTEJIBHOTO TUTPOBaHMS: OOpaTHMBIE,
HeoOpaTUMbIe, crienuduyeckue.
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49.
50.
51.
52.
53.
54.
55.

56.

57.

[lepmanronaromerpus.  Cranmaptheiii  pactBop  KMnOs, ero  mpuroromieHue,
CTaHJapTH3AIHs U XPAaHCHUE.

OmnpeneneHre  BOCCTAHOBHUTENCH  METOAOM  MPSIMOTO  ME€PMaHTaHATOMETPUYECKOTO
tutpoBanus (Ha mpumepe Fe(ll)).

Omnpenenenrue OKUCIUTENCH METOJOM OOpPAaTHOTO MEPMAaHTAHATOMETPUUYECKOTO TUTPOBAHUS
(ra npumepe MnQOy).

[lepmaHTranaToMeTpru4ecKoe orpeneneHne MOHOB METaJIIOB, 00pa3yromumx
MaJIOpacTBOPUMbIE OKCAJIaThl, METOIOM THUTpOBaHUs 3amectutess (Ha mpumepe Ca(ll)).
WNonomerpus. CrannapTHblii pactBop uoxa (l2), IPUroTOBIEHHE, CTAHIAPTH3AIIHS.
Wonomerpuueckoe onpenenenne Boccranosuteneit (Ha npumepe As(I11)).

WNonomerpus. CtaumapTHeli pacTBop THOCYIb(haTa Hatpus (Na,S;03), ero IpUroToBICHHE,
CTaHJapTHU3AIMsI U XPaHCHUE.

MonoMeTpuueckoe omnpejeieHie OKHCIUTENeH CrocobOM THUTPOBAHMS 3aMecTHTeNs (Ha
npumepe As(V), Cu(ll); cunpubix kuciot; nonos meramwios (Ba(ll), Pb(ll)), obpa3syrommx
MaJIOpacTBOPUMBIE XPOMATHI).

Juxpomatomerpusi. Onpenenenue Fe(ll).

Paznen 2. «DU3NKO-XUMHYECKHE METO/bI aHAJIU3A»

1.
2.

13.
14.

15.
16.
17.

18.
19.
20.
21.
22.

23.

DIEKTPOHHBIE CIIEKTPBI MOTJIOEHUS MOJIEKYJI.

OcHOBHOM 3aKOH cBeronoromenus. OnTudeckasl MIOTHOCTh. [IpaBUIO aaAUTUBHOCTU
ONTUYECKUX IUIOTHOCTEM.

[TpoyHOCTB OKpAILIEHHBIX COEAUHEHUN U €€ BIUSHUE Ha YYBCTBUTEIbLHOCTh U TOYHOCTh
(oTOMETPUYECKHX OIPEACIICHUH.

[TocTosIHCTBO cocTaBa OKpalIeHHbIX coenHeHul. [IpuunHbl HapylIeHus: cocTaBa u
ycioBUs (HOTOMETPUPOBAHUS, 00ECTIEUMBAIOIINE OTHOCUTEIBHOE MIOCTOSHCTBO COCTaBa
OKpAILIEHHBIX COCTMHEHUM.

Crniextpodoromerprueckuil 1 (OTOKOIOpUMETpHUECKUI aHanu3bl. Pa3nuune.
IIpeumyiectso.

CrniextpanbHast 0071acTh, B KOTOPOH HEOOXOIMMO MPOBOIUTH (DOTOMETPUUECKOE
onpeneneHue. Bo3MoXHbIe BApUAHTBHI.

CeerodunbTtpel. HazHauenue u npaBuia ux BeiOOpa.

Br160p pearenra miisg nposeneHust GporoMeTpuyeckoro ananusa. Kpurepuu Beidopa.
Baustaue pH pactBopa Ha pe3ynbTaThl (POTOMETPUUYECKOTO OINPEIEIICHUS.

Bo160p onTuManbHbIX YCIOBUHM NPOBEACHUS (POTOMETPUUECKOTO aHAIIN3A.

Mexanu3m Bo3HUKHOBEHUS MK-ciekTpoB.

Kakwue Trrb! koje0aHuii MOTYT MIPUCYTCTBOBATh B MoJieKyJie? Kakue koneOaHUs aTOMOB B
MoJiekyie npossisitorea B UK- criexrpe.

VYerpoiictBo u npuHnun aeicteus MK- cnekrpomerpa.

Oxapaxtepuzyiite ncrounuku MK — usnyuenus. Kakue TpeboBaHus K HUM
MPEbABISIOTCS.

XapaKkTepuCcTUUYECKHE YAaCTOThI, OT Y€ro 3aBUCHUT ux nojoxenue B UK — cnexrpe?

Yro Takoe “00acTh OTHEUATKOB MaIbIEeB”? J[Js 4ero oHa UCTIOIB3YeTCs.
KauectBennslit ananus meronoM MK — criekrpockonuu. Kak npoBoauTcs onpeneneHue
Ka4eCTBEHHOT'O COCTaBa CMECH BEIIECTB, UACHTU(UKAIUS YACTOTO BEIIECTBA?
KonnuectBennslii ananus meronoM K- ciekTpockonuu oqHOro BEIECTBA U CMECEH
BEUICCTB.

[ToHsiTHE TIOMUHECIIEHIIUH.

Knaccugukanus MeTo10B JIOMUHECLIEHTHOTO aHAIM3a.

Cdopmynupyiite npasuio Ctokca — Jlommens.

CBs13b MEXy CIIEKTPOM IOIJIOIIEHHUS U JIIOMUHECLIEHIINN MOJIeKyJIbl. [IpaBuio
3epKalbHON cuMMeTpuH (pasuiio JleBmnHa).

Buael TymeHus TIOMUHECIIECHLIAN.
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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.

51.
52.
53.
54.

55.
56.

57.
58.
59.
60.

61.
62.

KBaHTOBBII BBIXO[ JIFOMUHECLIEHIUU. []yTH €ro noBbIIEHNS.

OnpeneneHre KOHIEHTPALUU BELIECTBA IO €r0 JIOMUHECLEHIUH.

MexaHu3M BO3HUKHOBEHHS ATOMHBIX 3MUCCUOHHBIX CIIEKTPOB.

[[lupuna criekTpaabHON JUHUU. BUIbl ympeHusi COEKTpaIbHOM JIMHUY.
AHaJIUTUYECKUN CUTHAJ 111 KAYECTBEHHOT'O M KOJIMYECTBEHHOI'O CIIEKTPAJIBLHOIO aHAIN3a.
CrniekTpasnbHble IOMEXH, BIUAIOINE HA HHTEHCUBHOCTD CIIEKTPaJIbHOM JIuHUU. [yt nx
ydera.

DU3NKO-XUMHUYECKUE TIOMEXH, BIUAIOIME HA HHTEHCUBHOCTD CIIEKTPaJIbHOM JInHuu. [Tyt
UX YCTpaHEHHUS.

Crioco0b! onpeieNIeH!sI KOHIIEHTPALUU B SMUCCUOHHOM CIIEKTPAJIbHOM aHAaJIM3e.
®otometpust iameHn. OCOOEHHOCTH M MMPEUMYIIECTBA ITOT'O METO/IA.

Atomuszatopsl. MIX posib B aTOMHO-2MUCCHOHHOM aHAJIN3E.

[Tamst Kak UICTOYHUK BO30YKICHHSI SMUCCUOHHBIX CIIEKTPOB, KOTJa NCIIOIb3yETCsl.
[TpenmMy1iecTBa 1 HEAOCTATKHU.

DJeKTpuvecKas ayra ¥ UCKpa Kak HCTOUYHUK BO30YKICHUSI SMUCCHOHHBIX CIIEKTPOB, KOT/1a
ucnoiab3yrorcs. [IpenMyiecrsa U HEOCTATKHU.

NHayKTUBHO- CBSI3aHHAs IU1a3Ma KaK MCTOYHUK BO30YX/I€HUSI SMUCCUOHHBIX CIIEKTPOB,
Korza ucnomassyercs. [IpenmymiecTsa 1 HeOCTaTKH.

OcHOBHBIE THUIIBI CLIEKTPAJIBHBIX MPUOOPOB, MPUHILIMII UX JIEHCTBUS U Ha3HAUCHUE.
Metons! peructpannu cieKTpoB. CpaBHUTE UX JOCTOMHCTBA U HENOCTATKH.

Buzbl paagroakTHBHOIO U3TYyYEHUS U BUIbI PaJMOAaKTUBHOIO pacraja.

3aKOH paslnOaKTUBHOIO pacnana. Jlaire onpeneneHue NOCTOSHHON pacnajia, nepuoaa
noJypacnaja.

Ha xakux mMexaHn3Max B3aUMOJAEHUCTBHS U3JIyUYEHUS C BEIIECTBOM OCHOBAaHBI BaKHEHNIINE
METO/BI PETUCTPALIMU U3IIyYEeHHS. Y CTPOMCTBO U IIPUHIIUII IEUCTBUS cueTunKa [ 'elrepa.
KonnuecTBeHHOE ONpeeNIEHNE JIEMEHTOB 110 MX €CTECTBEHHON paJiOaKTUBHOCTH.
MeTto/1b1, OCHOBaHHBIE Ha UCKYCCTBEHHOM (HaBEIEHHOW) palnOaKTUBHOCTH.
AKTHBaIIMOHHBINA aHanu3. [IpenmyiecTBa 1 HEJOCTaTKU METO/1A.

Paguomerpuueckoe TutpoBanue. CylmHOCTb, IPEUMYIIECTBO U HEAOCTATKA METO/IA.
Merton uzotonHoro paz6asieHus. OCOOEHHOCTH, MPEUMYIIECTBO U HEJOCTATKH METOJ1A.
CrniocoOslI kitaccugukanuy Xxpomarorpaduuecukx METO/10B aHalIn3a.

Bugst xpomaTorpamm. Crioco6 ux mnpescTaBieHHs.

Xpomarorpapuuexue napameTpbl, XapakTepU3yIoIIe MOBEICHNUE BEIIECTBA.
XKunkocTHas pacrpenenuTelbHas XpoMarorpadus u ee OTINYue OT SKCTPAKIMH.
CymHocTs HOHOOOMeHHOU XpomaTorpaduu. MoHUTHI U UX PU3UKO-XUMUYECKUE
CBOMCTBA.

Ocanounast xpoMaTorpadus 1 ee BapUaHTBhI.

CymHocTh ¥ BUJIBI Ta30BOM Xpomarorpaduu. Mexanu3Mel pa3ieieHusl.

["a30BbIit XpomaTorpad u ero OCHOBHBIE Y3IIBI.

JleTekTopsl, UCTIONb3yeMble B ra30Boi xpomatorpaduu. Katapomerp. YcrpoiicTBo u
00JacTb MPUMEHEHHUSI.

VYcTpoiicTBO 1 001aCTh MPUMEHEHUS MJIa3MEHHO-MOHU3AIIMOHHOTO JIETEKTOPA.
[TpumeneHue ra3oBoi Xxpomarorpaduu A KaYeCTBEHHOI'O U KOJIMYECTBEHHOTO aHAIH3a.
AHaJIUTHYECKHUE CUTHAIBL.

Knaccudukanus 31eKTpoXUMHYECKIX METO/I0B aHAU3a.

[Tpsimast moTeHIIMOMETpHSI (MOHOMETPHS).

[ToTenmmomeTpudeckoe TuTpoBanue. CriocoObl HaXOXKIACHUS KOHEYHOW TOYKH
TUTPOBAHUS.

[Tomstporpaduaeckuii ananu3. Bun nmomsiporpadudeckoit kpuBoit. OCTaTOYHBIH,

T Gy3MOHHBIN, TpeaeabHbIN MU y3HOHHBIA TOKH.

OcHoBa KauecTBEeHHOTO mojsiporpaduyeckoro ananusa. [lomsporpadgudeckuii criekTp.
KonnuectBennslit nonsporpapudeckuii ananu3. CriocoObl HAX0XKASHUS KOHLEHTPALHH.
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63.
64.
65.

66.
67.

68.

Bunst coBpemennoii nonsiporpaduu (nuddepennuansras, pa3HOCTHAs, THBEPCHOHHAs).
Ammnepomerprudeckoe TUTpoBaHHE. POPMBI KPUBBIX TUTPOBAHUSL.

OCHOBBI KyJIOHOMETPHYECKOT0 aHaIM3a. Anmaparypa Jjs IpOBEICHHS
KYJIOHOMETPHUYECKOTO aHAIIN3A.

[Tpsamas kynonomerpusi. OnpeseneHre BbIX0/1a 0 TOKY.

CyIIHOCTh KyJIOHOMETPHYECKOTO TUTPOBaHMsL. OCOOCHHOCTH M JOCTOMHCTBA 3TOTO
METOJ1a.

Mertposoruueckue u aHATUTHIECKUE XaPAKTEPUCTHKH (PU3UKO-XUMHUUECKIX METOOB.

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

BapuanTt 1

OnpeneneHre Maraus B MPUCYTCTBUU Kablus. [louemy mepen ocakJIeHUEeM MarHus mociie
OTICNICHHUS KaJbIMs HEOOXOAWMO YyIalUTh CONM aMMOHHs? BeiBemute Gopmyiny s
BBIYMCJICHHSI MACCOBOM JTOJIM KapOoHaTa MarHusl B MHHEpAJIe M0 pe3ysibTaraM aHalln3a.
Borurciute moissipuyto kourentpamuioo (NH;),C,0,4, oTBeuaroriyro Havaixy oOpa3oBaHHsI
ocanxa CaC,0, u3 3-10™*M pacrBopa Xi10puia KabIus.

[IpurotoBneHne M CTaHIAPTU3AIMS PACTBOpA FMAPOKCUIa HaTpus. BeiBemute dhopmynny s
pacuera wmomspaod koHmeHTtparmmu NaOH wu turpa NaOH 1o ceproii  kuciore
(T(NaOH / H,SO,)).

Kaxoit o6seM Bogs! cinenyer nodasuts k 200,0 ma 0,1000w. (f,, = %) pacTBOpa AuXpomara

kst (K,Cr,O,) mns momydeHuss pactBopa ¢ tutpom no xenesy (7(K,Cr,0,/Fe)),
paBubiM 0,005000 r/mn?

Bapuanr 2

Kak BnusioT Temmneparypa u npupojia paCTBOPUTENSI HA paCTBOPUMOCTh 0ocaka?

MaccoBas goms cepol B yrie coctasisieT 0,6%. Paccunraiite maccy HaBECKHU YIJisl, KOTOPYIO
HaJ0 B3Th I nmonydenus 0,15 r ocagka BaSO,?

Kak mpoBojuTCsl ompe/ielieHne aHHOHOB METOJIOM KOCBEHHOT'O KOMILIEKCOHOMETPHUECKOTO
TuTpoBaHusa? PaccMoTpuTe Ha mpuMepe ornpenenaeHus cyinb(ar-uoHOB.

Beruucnure MaccoByto nomo kap6oHnara kansuus ( CaCO,) n xapoonata maraus (MgCQO,) B

u3BeCTHsAKe, ecnu mnocie pactBopeHus 1,000 r mpoOGsl U cooTBeTCTBYIOLIEH 00paboTKU
o0BeM pacTtBopa goBenu Bojoi g0 100,0 ma. Ha tutposanue 20,00 M 3TOrO pacrBopa ajis

oTIpesieNieHns cyMMapHoro cozepxkanns Ca”” m Mg m3pacxomoBamm 19,25 mu 0,05140M
pactBopa 3/{TA, a na TutpoBanue 20,00 M pacTBOpa AJisl ONPEACICHUS COAEPKAHUS TOJIBKO
Ca®" wmspacxomoBanu 6,35 ma pacteopa I4TA.

Bapuanr 3

OOBsicHUTe BIMUSHUE KHUCIOTHOCTH pactBopa (pH) Ha pacTBOPUMOCTH  OCAIKOB,
00pa30BaHHBIX AaHUOHAMH CJIA0BIX U CHIIBHBIX KHCIIOT.

[Mpenapat ¢ maccoBoii goneir Alx(SOy4)3-18H,0 80% comepKUT TakKe WHEPTHBIC MPHUMECH.
Kakyro HaBecky mpemapara Hajo B3sThb JUIs aHaju3a, 4yToObl momyuuth He Oonee 0,11 T
npokanennoro ocazgka Al,03?

JluxpoMaTroMeTprudecKoe oNpeaeseHue xKee3a. Hanumure ypaBHEHUS peaklvii U BBIBEIUTE
(bopMyy sl pacueTa Macchl JKenesa Mo pe3yabTaTaM TUTPOBAHUS.

[Tpu ananuse mpoOBl MPOU3BOACTBEHHBIX CTOYHBIX BOA o0bemMoM 100,0 mi cynbgaT-moHBI

(SO,*) ocaaunu pactBopoMm xjopuna Gapus. Ocanok cyibhara Gapus OTGUILTPOBAIH,
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npombiii ¥ pactBopwin B 30,00 mu 0,02503M  pactBopa IJTA. Ocrtaroxk 3I/TA
ortutpoBanu 15,60 mu 0,02497M pactBopa xjopuaa marHug. OnpeaesiuTe MacCOBYIO

koHientpauuio SO,> B cTOUHOM BoJIE.

Bapmuanr 4

Bripaszute rpaBumMerpuueckue ¢aktopsl npu omnpenenenun P,Os, eciiu rpaBUMETpUYECKOi
dopmoii cnyxuu cneayromme coeaunenus: Caz(POs)z; Mg2P207; (NH4)3sPOy4 -12MoOs.
Cwmemamu 100 man 0,05M pactBopa xiopuaa Oapus u 150 mi 0,04M pactBOpa cepHOit
KHUCIJIOTHI. Boinan ocanok. Beraucnure maccy 6apusi B pacTBOpe HaJl OCAIKOM.

B ueM cymHoCTh MeTO/1a MUIETUPOBAHUS M METOJIa OTAEIbHBIX HaBecok? [IpenmMyiiecTBa u
HEJIOCTATKU KaXKJ0T0 U3 HUX.

Kakoit o6vem 11,7% pactBopa ykcycHoit (CH,COOH ) xucnorsl Ttpebyerca s
npurorosieHus 12 1 1% pacteopa?

Bapmuanrt 5

KakoBa ponp paz0aBieHusi, NepeMEIINBaHUS, PEryJIMpPOBaHUS TEMIIEPATyphl, CKOPOCTH
NO0aBIJICHUS OCAIUTENIS TIPHU MOTYYECHUH KPUCTAJUIMYSCKUX U aMOP(PHBIX 0CAKOB?

Byner nm HaOmomaTbcs MOMYTHEHHE pPAacTBOpa MOCIE CMENIMBAHUS PAaBHBIX OOBEMOB
pacTBOpPOB Cyib(dara KajablMsi C MAaCCOBON KOHIEeHTpanuei 0,2 r/1 U okcajata aMMOHHUS C
MaccoBoi KoHIeHTparueit 0,26 1/1?

Paccuuraiite ckauok tutpoBanus 10 mi 0,1M pactsopa NaOH 0,1M pactsopom HCI mpu
nonyctumoi norpemHocty + 0,1%. BeiOepute nHAMKATOp A JAHHOTO TUTPOBAHMSL.
Paccuuraiite maccy HaBecku comu K,Cr,0, , He00X01UMy0 AJIsl IPUTOTOBJIEHHS 2 J1 pacTBOpa

Jauxpomara kanust ¢ TutpoM no xenesy (1I'(K,Cr,O, / Fe)), paabiM 0,002792 r/mn?

Bapuanr 6

Beipa3ute u paccunTaiite rpaBUMeTpHUecKUe (GAKTOPHI IPH ONpPEAETCHUN:

a) Ag B Bune AQoCrOy;

6) Al B Buge Al,Og3;

B) KO B Buae K;[PtClg];

r) FeO B Bune Fe,0s.

[Mpu anamuse 0,1726 r npenapara noxyueno 0,5341 r (NH;)3PO4-12MoO3. KakoBa maccoBast
noas P,Os B ipenapare?

Onpenencane xmopua-uoHoB (Cl7) meromom Dasrca. IlosicHMTE TPUHIMIT AEHCTBUS
asicOpOIMOHHBIX HMHAMKATOpOB. BeiBeaute ¢opmyny mns pacyera maccel Cl™ mo
pe3yJbTaTaM TUTPOBAHMUS.

W13 nasecku 1,200 r o6pasua, conepxaniero xpomar kanus ( K,CrO, ), npuroroBuu pactsop
B MepHO#l konbe BMecTuMocThio 100,0 mi. K 25,00 M moiydeHHOro pacTBopa J00aBUIH
m30bITOK pacTBopa HuTpara cBuHIA ( PD(NO; ), ). IMomydeHnslit ocagok xpomaTa CBHHIA

(PbCrO,) ordwmipTpoBami, NMPOMBUIM, IEpeBeaH B pacTBop W obOpabortamm 10,00 mi
0,1000M pactBopa 3/[TA. Octatox 3/JTA orrutpoBaimm 8,00 mu 0,05109M pactBopa
cynbarta munka (ZnSO,). Paccumraiite MaccoByro nomo xpomat-uoxos (CrO,”) B
obpasrie.

Bapuant 7

Kaxkue hakTopbl BIUSIOT HA PACTBOPUMOCTD OCa/IKa (Ka4eCTBEHHBIN acnekT)?

Kakyro HaBecKy pyabl ¢ MaccoBoil monei skene3a 60% HYXHO B3sIThb JJs aHAJIM3a, YTOOBI
noyduTh 1,16 T Fe,03?
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[HEN

TutpoBanue noHoB sxene3a (l11) cranmapTHbIM pacTBOpOM BOCCTAaHOBUTENS 3aKOHUYWIN IIPU
noreumane 0,59B. MHcnonb3ys ypaBHenwe HepHcTa, BBIUKMCIWTE COOTHOIICHUE

[Fe’]
[Fe*]
K 10,00 mn pacrBopa xmopuga Hukens (NiCl,) moGaBwinm IUCTHIUIMPOBAaHHYIO BOAY,

KoHIeHTparuii nonos sxkesesa (1) u sxenesa (11) ( ) B KOHIIE TUTPOBAHUS.

ammuauHblii 6ydepubiit pacteop u 20,00 M 0,01080M pactBopa 3/[TA. Ocrarox I/TA
orrutpoBamu 5,47 mn 0,01292M  pactBopa xnopuna Marhus (MQCl,). Paccumraiite

MossipHyto koHueHTpauo NiCl, .

Bapuanr 8

[Touemy ocakIeHue KanbliMsi B BHUJE OKcajaTa Kallblii BBITOJHEE BECTH M3 KHUCIOTO
pacTBoOpa, OCTENEHHO HEUTpaIu3ys KUCIOTY aMMHaKOM?

KakoBa Oyzet motepst Macchbl ocagka PbSO, npu npombiBanuu ero 250 mi 3- 10°M pacTBopa
(NH4)2SO4?

Cwmemamu 10 vt 0,30M pactBopa HCI u 20 ma 0,20M pactBopa NaOH .Kakyio okpacky
OyJeT UMeTh UHANKATOP METUIIOBBI OPAH)KEBBIH B TIOJyYCHHOM pacTBOpe?

Kakoii o6sem 10% pactBopa comsl (Na,CO,) mimortHoCcTRIO 1,105 r/em® Hamo B3ATH LA

npurotosiienus 1 1 pactsopa ¢ Turpom Na,CO,, pasubiM 0,0050 r/mna?

Bapuanrt 9

[Tepeunciure TpeOOBaHMs, IPEABABIAEMBIC K OCaKIaeMoi (hopMe ocajika.

KakoBa mommkHa OBITH MOJSIPHAS KOHIIGHTpAIMsl OKcajlaTa aMMOHHUS B IPOMBIBHOM
KUAKOCTH, YTOOBI B 250 MII ee mpu MPOMBIBAaHUM OCaJKa OKcallaTa KaJbI[Hs pacTBOPUIIOCH
He 6onee 0,2% ocanaka?

Ha TturpoBanune 0,IM pactBopa ykcycHoit kuciaorsl (CH,COOH ) wu3pacxonoBamu
sKkBUBaNeHTHoe KomuyectBo 0,IM  pactBopa NaOH B mpucyrcTBUM MHAMKAaTOpa
dbenondranenna. Kakyio okpacky uMes mpu 3TOM pacTBop?

Kaxkoii o6bem pactBopa ¢ MaccoBoil poneit ammuaka ( NH,) 12% u ninorsoctsro 0,95 r/em®

Tpebyetcs 1t npurorosnenus 8,0 i1 2,0M pactBopa?

Bapuant 10

B yem cymrHocTh OcakJeHHs U3 TOMOreHHOro pactBopa? IlpuBeaute mpumepsl OcaxaeHUs
U3 TOMOTEHHOTO PacTBOpA:

a) perynupoBanuem pH cpensr;

0) myTeM CHHTe3a OCaJuTelNs B pacTBOPE.

IMpu anammze 0,6528 r crutaa momydeno 0,1215 r AgCl. Beramciure maccoByro a0Ito
cepebpa B cIIIaBe.

Kakoe npakTuueckoe 3HaueHHE UMEET BeJTMUMHA CKauka TUTPOBaHUsA? Brrancinre Benuuny
CKayKa THTpOBaHHs pacTBopa cynbgara xene3a (II) (FeSO,) cranmapTHBIM pacTBOpOM

cynedara nepus (IV) (Ce(SO,),) mis momyctumoii morpemHoctd tutpoBanus + 0,1%.
0 — . 0 —
E ., .»=077B; E° . . =144B.

Paccuuraiite MaccoByr J0JII0 IIMHKAa B pyJe, €CIM Ha TUTPOBaHUE pacTBOPA,
MPUTOTOBJIEHHOIO0 U3 HaBecku pyasl maccor 0,9003 r mspacxomorano 19,51 mu 0,1015M
pactBopa I/{TA.

4.2 KonTpoabHasi padota Ne2.

Bapuanr 1
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[Tepeuncnure TpeGoBaHMsI, IPEABABIsEMbIC K TPaBUMETPUIECKON (hopMe Oocaka.

[Ipu ananuze 0,2215 r rmuHbl BiaxxHOCTBIO 2,45% nonydeno 0,1096 r nuokcuaa KpemMHUS.
Brruncirte MaccoByrO J0JIFO KPEMHUS B CyXOH TJIMHE.

KakoB mnpuHLMI JEHCTBUS METANIOXPOMHBIX HHAMKATOPOB B KOMIUIEKCOHOMETPUU?
PaccmotpuTe Ha mpuMepe UHIMKATOpa IPUOXPOMOBOTO YepHoro T.

K anamusupyemomy pactBopy cynbpura Hatpus ( Na,SO,) npubasunu 24,74 mn 0,1158M

pactBopa noza (l,). Ha tutpoBanue ocrarka |, 3atpatunu 19,34 ma 0,1146M pactBopa

trocynbdata Hatpus ( Na,S,0;). Paccuntaiite maccy Na,SO, B aHanuzupyeMoM pacTBope.

Bapuanr 2

[Touemy mpu ompeneneHUH Kalblidg B MPUCYTCTBUM MarHusi HE0OXOJUMO Mpuberath K
nepeocaxaenuto CaCo04? TloueMy npu BTOPUYHOM OCKIEHUU OCAOK IMOy4aeTcs: Ooliee
YHCTBIM, YEM MPU IEPBOM OCAKICHHUH?

Cmemamn 220 M1 1,0:10°M xmopuma kamsumst u 130 M 2,0-10°M pacrBopa okcaiara
aMMOHHUs. BerancnuTe Maccy Kaiblius B pacTBOpE.

[IpuroroBieHue U CTaHIAPTU3AIMS pacTBopa xjaopoBogopoaHoi kuciotel (HCI). BeiBenute
bopMyny st pacuera MOJSPHON KOHIeHTpanuu u Tutpa pactBopa HCI mo pesynapratam
TUTPOBAHUS.

Paccuuraiite maccy xmopuaa kanus, conepskamierocs B 250 mi ero pactBopa, eciu Ha
tutpoBanue 25,00 M sToro pactBopa uzpacxogoBaiu 34,00 mu 0,1050M pactBOpa HUTpaTa
cepedpa (AgNO3)?

Bapuanr 3

Omnpenenenne Hukens. OO0CHyHTe BBIOOP YCIIOBUN OCaXJI€HUS U BbIBEAUTE QOpMYITy AJs
BBIUMCJICHHS] MAaCCOBOM IO HUKEJNSI B CTAJIM 110 pe3yIbTaTaM aHaJIN3a.

Bo ckonpko pa3z pacTBopuMOCTh Xpomata Oapusi B Boae Oombine, yeM B 0,010M pactBOpe
K>Cr0Oy4?

[TosicauTe, MOYEeMy KHCIIOTHO-OCHOBHBIC WHIMKATOPHI U3MEHSIOT OKPACKY NMPU M3MECHCHHU
pH pactBOopa. OCHOBHBIE XapaKTEPUCTUKU KHCIOTHO-OCHOBHBIX HHAWKATOPOB (MHTEpBal
nepexojia OKPacKu; MoKa3aTeslb TUTPOBAHUA).

Paccunraiite Maccy xnopuna 6apus ( BaCl, ), coneprkamierocst B 250 M1 ero pacTBopa, eciiu
nocne goOasienust k 25,00 mum sroro pactBopa 40,00 mn 0,1020M pactBOpa HuUTparta
cepebpa ocratok AGNO, orrurposanu 15,00 mix 0,09800M pacTBOpa THOLMAHATa AMMOHUS

(NH,SCN).

Bapuanr 4

3arpsi3HEHUE OCAJKOB MyTEeM MOCIEIYIOMIETO ocaxaeHus (rmociaeocaxaeHus). Kak nzoexarn
TaKOTo 3arpsi3HEHHS ocaaKa?

[Tpu anamu3ze 0,5628 r munepana moaydero 0,1097 r Mg,P20;. Berauciure MacCoBYIO JI0JTO
MgO B muHepae.

[Tosicaute, Kak BiMseT oOOpa3oBaHUE MaJIOPACTBOPUMOTO COCJAMHECHHS OJHOTO U3
KOMIIOHEHTOB OKHUCJIUTEIHHO-BOCCTAHOBUTEIHHON CHUCTEMBl HA BEIHYMHY OKHCIUTEIBHO-

BOCCTAHOBUTEIBHOTO MOTEHIMaNA. PaccMOTpUTe Ha MPUMEPE CHUCTEMBI cu®/ Cu’, ecimn
[Cu®*] =0,02moms/m; [17] =0,5moms/1. E° =0,15B.

PaccunraiiTe MOJSPHYIO KOHIIGHTpAIMIO IMHKA (ZN>") B pacTBOpe, eci Ha TUTPOBAHHE
20,15 mn aToro pactBopa uzpacxogoanu 9,35 ma 0,05000M pactopa 3/TA.

cu? /cut

Bapuanr 5
UeM coocaxaeHue OTIMYAETCs OT COBMECTHOrO M Mocieayrouero ocaxiaeHua? Ilouemy
CaCOs siBnsiercst 6onee ya00HOM rpaBUMeETpUYecKoit popmoit ocanka, uem CaO?
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[Mpu anmamuze 0,5335 r cunmkara BiaaxHocThio 1,23% momydeno 00,0963 v Mg,P,07.
Beranciaure MaccoByro oo MgO B cyxom cumukare.

Omnpenenenne xnopua-uonoB (Cl7) merogom Mopa. Hanummre ypaBHeHHsS peakuuili u
BhIBeIUTE (hOPMYITy ISl pacdyeTa MOJISIPHON KOHLIEHTPAIIMH XJIOPUI-UOHOB.

PaccunTaiiTe MOJIApHYIO KOHIIEHTpPALUIO, TUTP U TUTP I/{TA 1O OKCHAY KajbliMs, €CIU Ha
tutpoBanue 0,1035 r kapOonaTa kanpuus uspacxoaosanu 20,15 mi pactBopa 3/[TA.

BapuanT 6

Beipaszute rpaBuMerpuyeckue (hakTopbl MpH ONPENCICHUM KalblUs, €CIM B KauecTBe
IPaBUMETPHUECKON (DOPMBI MCTIONIH30BAHBI CIIEAYIONINE COSTUHECHUS:

a) CaoO;

6) CaCOs.

Beruucnute Maccy MOHOB cepeOpa, OCTaBIIErocs B pacTBOpe, ecid K 53 Ml pacTBopa,
conepxamiero 85 mr AgQNOs, mpubasunm 47 mut 0,010M pactBopa kapOoHaTa HaTPHSL.

10 ma ananusupyemoro 0,20M pacteopa HCI tutpytor cranmaptasiM 0,20M pactBopom
NaOH. BeruucinuTe CKaduoK THUTPOBAaHUS NMpPHU HEAOCTaTKe W m30bITke menoun B 0,1% ot
9KBHUBAJIEHTHOT'O KOJINYECTBA.

PaccuuTaiite maccy HaBecku conu K,Cr,O,, HeoOXoaumyro Uil NIPUTOTOBIEHUS 2 1

0,1500m. (f,, = %) pacTBOpa IUXpoMara Kajusl.

Bapuanr 7

[Touemy ocamoxk MgNH;PO, mpomMbIBaroT He YHCTOW BOJOW, a pa30aBICHHBIM BOJIHBIM
pactBopoM ammuaka? Ilouemy ocaxaenue Mg?* B Brze MgNH,PO, BEIyT B NPUCYTCTBUU
NH,CI?

Beruucnure Maccy morepu ocajka cyibdarta CBUHLA IIPU €r0 IPOMBIBAHUH:

a) 200 M BoabI

6) 200 ma 0,001M pactBopa H2SO4

TpebGoBanus K peaklMsiM, UCIOIb3YEMbIM B TUTpPUMETpUUEcKoM aHanu3e. Knaccudukanus
TUTPUMETPUUECKUX METOJIOB aHAIN3a 110 TUITY UCHOIb3YEMOU PEAKIINH.

Kakoii o0bemM Bomasl HeoOxomammo mobaButh kK 1,0 1 0,24M pactBopa HCI, uToOBI
npurotoButs 0,20M pactBop. UeMy paBeH TUTp UCXOAHOTIO pacTBopa?

Bapuanr 8

KaxoBbl mpuuuHBI a71cOpOLIMK HOHOB Ha MOBEpXHOCTH ocaaka? Kakue MOHBI acopOUpyroTCst
0CajIKoM B TiepBYI0 ouepeib? CrnocoObl ycTpaHEeHUs! MEIAIONIET0 BIUSHUS aJCOPOIUH.

N3 25,00 M pactBopa cyibdara Mean moiydeH ocanok tromnmanata mean CUSCN maccoit
0,2144 r. Beruncinure MacCOBYIO KOHIIEHTPALIMIO MEAU B PACTBOPE.

[TpurotoBnenne u craHmapTu3anus pactBopa nepmanranara kamms (KMnQO,). Hamummmre
yYpaBHEHMS peakiMii U BeIBeaUTE (HOpMyITy /Ui pacyeTa HopMaiabHON KoHLIeHTpauun KMnOy4

1
(f,.,= g) 10 pe3yJbTaTaM TUTPOBAHUS.

Ha tutpoBanme pacTBOpa MarHus, IPUTOTOBIEHHOTO pacTBopeHneM HaBecku MgSO, maccoit
0,1250 r, w3pacxomoBamu 21,10 ™ pactBopa IJTA. Paccuutaiite MOJISPHYIO
KOHIIEHTpaluio pactsopa I/[TA v ero TUTp.

Bapuanr 9
Kakwue ycimoBust HEOOX0IMMO CO3/1aBaTh MPH MOTYYCHUH aMOP(HBIX 0CaAKOB?

Paccunraiite MaccoByro IOJIO JKejle3a B pyne, €M U3 HaBecku pyasl maccoil 0,7020 r
nosrydeHo 0,4344 r Fe,0s.
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3 B kakux ciydasgx I@pPUMEHAIOT CIoco0 TUTPOBAaHMS 3aMECTUTENsS (BBITECHUTEIBHOE
TUTPOBAaHKE) B KOMIUIEKCOHOMETPHH M KakK OH ocymecTsisercs? [Ipusenure npumepsl.
4 K nasecke auxpomara kanus ( K,Cr,0, ) maccoii 0,1100 r 106aBuiu U30bITOK HOAUA KaTHs

U XJIOPOBOAOPOJAHYIO KUCIOTY. Boiaenusmmiics uox (1,) orrurposanu 20,00 M pactsopa
trocynbdata Hatpust ( Na,S,0, ). Beruucnure monsapHyto koHeHTpauo pactsopa Na,S,0,
u tutp Na,S,0, no nony (T(Na,S,0,/1,)).

Bapuant 10

1 OGocnyiite ycmosus ocaxaenust SO;~ pactBopom BaCl,. ITodeMy 5T0 OCakICHHE BEIyT B

npucytrctBur HCl u u3 ropsidero pactBopa? BeiBeaute GopMyiy Ui BBIYHCICHUS MacChl

SO,4% 1o pe3ysbTaTam aHaIH3a.

Berauciure pacrBopumocts AgCI B 0,01M pactBope MgCl,.

3 B 4eM cocTOUT CyNTHOCTh TUTPUMETPUYECKOro aHaimm3a? UTo Takoe TOUKa SKBUBAJICHTHOCTH
U KOHEYHass To4yka THUTpoBaHUsA? Kak pacCuuThIBAIOT pPE3yIbTaT TUTPUMETPHUUECKOTO
aHanmuza’?

4 Paccuutaiite maccy HaBecku coinu AgNOs;, neoOxomumyro [isi mpurotoBieHus 800 mi
0,0500M pactBopa HUTpaTa cepedpa.

N

4.3 KonTpoJbHas padora Ne3.

Bapuanr 1

1. Uctounuku BO30YXIEeHMS, MPUMEHSEMbIE B ATOMHO-OMHCCHOHHOM CHEKTPAJIbHOM aHallu3e.
Mx xapakrepucTHKa.

2. Ha3naueHue u npaBuiia BbIOOpa cBETO(GUIBTPOB B (POTOMETPHUUECKUX METOAAX aHAIM3A.
3. B xakom nHTEpBase JJIMH BOJH MPOBOIAT aHAIH3 110 HH(PAKPACHBIM CTIeKTpam?

4. HailTu KOHIIEHTpaluio (QOTOMETPUYECKOro peareHta R, HEoOXOMuMyI0 I CBSI3BIBAHUS
omnpenensieMoro noHa M B okpameHHbl komruiekc MR Ha 99,5%. O61mas KoHIIEHTpalusi HoHa
M paBHa c¢(M).

Bapuanr 2

1. TlonsiTHE O rOMOJOrMYECKON (aHATUTUYECKOI) ape CHEKTPAIbHBIX JMHUN. XapaKTepHUCTUKa
JTUX JINHUU.

2. BO3MOXHOCTH HCIOJIb30BaHUS HH(pPAKpaCHOW CHEKTPOCKONMUU il HUIACHTH(PUKAUU
HEOPraHUYECKUX COEANHEHUN.

3. CYHIHOCTI) ABJICHUS JIOMUHCCUOCHI N, BUABI TIOMHUHCCIICHIINH. KpaTKaSI XapaKTECpUCTUKA.

4. Yemy paBHa ONTHYECKAs IJIOTHOCTh pacTBOpa, CBETOMOIIIOIIEHHE KOTOporo coctasisger 50%?

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

2. Kparkasg XxapakTepuCTHKa HWH(PAKpPACHBIX CIEKTPOB morjomenus. MXx orimume ot
9JIEKTPOHHBIX CIIEKTPOB MOIJIOLICHHUS.

3. Uem otnuuaetcs (HOTOKOIOPUMETPHS OT CIIEKTPOdOoTOMETpUN?

4. Tlpu GOTOMETPUYESCKOM OIPEICICHUH JKeje3a ObUIM TOJydeHBI NMapalie/IbHbIC 3HAYCHUS
maccel (B wmr): 0,30; 0,33;.0,27; 0,29; u 0,31. BbIYMCIUTH OTHOCHTEIHHOE CTAaHIAPTHOE
OTKJIOHEHHE Sy HalIeHHON Macchl xkene3a m(Fe).
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Sm(Fe)
S =—o N
m(Fe)
II€  Sm(re) - CTAHIAPTHOE OTKIOHEHHUE;
m( Fe) - cpenHee 3HaueHHE MacCHI JKee3a.

Bapmuanr 4

1. HpI/IHHI/IHI/IaJ'II)HaH CXEMa HM3MCPCHHA AHAJTIUTHUYCCKOI'O CHUIrHalla B aTOMHO'a6COp6I_II/IOHHOM
aHaJIn3c.

2. IlpuHnunuanbHas cxema U3MEepeHHs ONITUYECKOH MIIOTHOCTH PacTBOPA.
3. IIpsiMble JIFOMMHECLIEHTHBIE METO/IbI aHaIKu3a. CyIIHOCTh METO/I0B.

4. B yem MMPOSABJISACTCA MPEUMYIIECCTBO PTYTHOI'O KaIllarOIICro 3J'ICKTpOI[a?

Bapuanr 5
1. TeopeTnyeckast OCHOBAa aTOMHO-3MHUCCHOHHOTO CIIEKTPAJILHOTO aHAIIN3A.
2. [lpuMeHeHnEe OPraHUYECKUX PacTBOpUTEICH B (DOTOMETPUUECKOM aHAIIN3Ee, X Ha3HAUCHHE.

3. Iloyuemy B mH(]paAKpaCHBIX CIEKTpax MOTJIOIIEHHS PEATU3yIOTCS TOJBKO KoJjeOaTelbHbIE U
BpalaTeIbHbIe JBUKEHUS TPYII aTOMOB?

4. KocBeHHBIE METO/IbI JIIOMUHECIIEHTHOTO OIPE/ICNICHUS BEIIECTB.

Bapuanr 6
1. UcTtounnku nH(MPaKpacHOTO H3ITydECHUS.

2. Ilpu xakoil KHCIOTHOCTH PacTBOpa IeJIeCO00pa3HO MPOBOAUTH (POTOMETPUUECKUE PEAKIIUU
MOHOB METAIIJIOB C aHUOHAMU CHJIBHBIX KHCIOT? OTBET apryMEeHTHPOBATb.

3. Paccumrath ompenensiemblii MHHUMYM (oTtomerpudeckoro omnpexaenenus Fe(lll) ¢
CyIb(QOCATUIIMIOBOH KHUCIOTOH B amMMHMa4yHOM cpene. TonmuHa MOTJIOIIAIOMIETO  CIOS
ScM.  MwuHuManbHbIi  00bEM  MNPUTOTOBJICHHOTO  OKPAIIEHHOTO pPacTBOpa  COCTAaBJISIET
25MI1, MUHUMAJIHOE 3HaU€HHE ONTHYECKOH MIOTHOCTH, U3MepsieMoe (POTOKOIOPUMETPOM Ay,
= 0,01. Cpennee 3HaueHHMEe MOJISAPHOro Kod(QHIMEHTa NOIIOMIEHUS &, OKPAIIEHHOIO

COEIMHEHUS PaBHO 4- 10° n/monb-cMm.

4. Kak npoBOAST MOTEHIHMOMETPUUYECKOE OIPEICIICHUE MAaJbIX COAEpP>KaHUW BEIIEeCTB MPSIMOU
MOTEHIIMOMETPUEN?

Bapuanr 7
1. Yem xapakTepu3yrOT KOJIMYECTBEHHO HHTEHCUBHOCTD CIIEKTPAJIbHBIX JIMHUN?
2. [IpuemMHanky HHGOPAKPACHOTO UBITYICHHS.

3. IIpu QoTomMeTpuveckoM OMpeAeieHUU jKele3a ObUIM TONYYCHBI MapajuieibHbIe 3HAYCHHS
Mmacchl (B mr): 0,30; 0,33; 0,27; 0,29; u 0,31. HaiiTi 10 3TUM TaHHBIM TOBEPUTEIBHBIN HHTEPBAI
cpeaHero 3HadeHHMss Macchl Fe mpu  nmoBepurenbHOit BepositHoctH 0,95. Koadduiment

HOPMUPOBAHHBIX OTKJIOHEHUH (KBaHTHIb CTBIOAEHTA) Ul 5-H MapajulesIbHbIX ONpeAeiIeHui ty
=2,78.
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4. 3HayeHne UHTEHCUBHOCTH JIIOMHUHECLIEHIIMY BEIIECTBA, PETUCTPUPYEMOe TPHOOPOM, C YIETOM
KBAaHTOBOTO BbIXoAa, cocTtaBaseT 0,1% OT MHTEHCHMBHOCTH BO30Y)KIAIOIIErO CBETA.
Haiiti Koi1M4ecTBO 3TOro BEIeCTBa, COJEpIKaIIeecs B KioBeTe 00beMoM 10MIT U TOJIIMHOM CI10sT

o 4
lecm. MonsApHbI NOKa3aTenb IMOMNIOIIEHHs BO30yxkJaromero csera (&,) cocraiser 5-10
1. -1

JI'MOJb ‘CM .
Bapuanr 8
1. OcHOBHBIE IPUOOPHI, TPUMEHSIEMbIE B AaTOMHO-MUCCUOHHOM aHAIIM3€ U UX Ha3HAYCHHE.

2. Ilousarue o XapaKTCPUCTHYCCKUX YaCTOTax B I/IH(l)paKpaCHBIX CIICKTpaXx IOTJIOIICHUS.

3. C kakoi IeNbI0 M3MEPSIOT ONTUYECKYI0 IUIOTHOCTh PAacTBOpa B KIOBETAX C PAa3IMYHON
TOJIIIAHOM MOTJIOLIAOIIETO CI0I?

4. U3mepeHusi OoNTUYECKOW IJIOTHOCTH PACTBOpPA B KIOBETaX C TOJILMHOW cilos 2¢cM U ScMm
coctaBuiiv, cooTBeTcTBeHHO, 0.4 m 0,6. Kakoli BBIBOA W3 3THX JaHHBIX MOXHO CJeJIaTh
OTHOCHUTEIILHO COOJIO/ICHUSI OCHOBHOT'O 3aKOHA CBETOIOTJIOIICHHMS ?

Bapuant 9

1. OnpHoBpeMeHHOE CHEeKTPOOTOMETPUUECKOE OIpeaeTeHrne 2-X KOMIIOHEHTOB NIpU HX
COBMECTHOM NpUCyTCTBUU. CIIEKTPBI IEPEKPBIBAIOTCS [TOJIHOCTHIO.

2. Tloyuemy npu aHanmu3e MO HHOPPAKPACHBIM CIEKTpaM OOBIYHO HE HCIOJIB3YIOT BOJHBIE
pacTBopsI?

3. TymeHue mrOMUHECIIEHIMU. BUsibl TymeHus.

4. MuHHMMaIbHOE 3HAYEHHE MHTEHCUBHOCTU JIOMUHECIEHIIMH, PETUCTPUPYEMOE NMPUOOPOM, C
y4eTOM KBaHTOBOIro Bbixojaa coctaBwio 0,01% OT MHTEHCHUBHOCTH BO30YXKAAIOLIETO CBETA.
HaiiTu MuUHMManbHYI0 KOHIIEHTpAIMIO JIIOMHUHECLHPYIOIIEro BEHIeCTBa IMPU H3MEPEHUSIX B
KIOBETE C TOJIIMHON ciios 1cM. MossipHbIil IToKa3aTesnb MOTJIOLICHUS &, BO30YKIAIOIIEro CBeTa
paBeH 1- 10°m-momp ™ oM™

Bapuant 10
1. Onpenenenue dpaxropa (ko3 PuimenTa) KOHTPACTHOCTH (POTOITACTUHKH.

2. TpeOoBaHusi, mHpeabsBiseMble K (POTOMETPUUYECKHM peareHTaMm, MpH HX BbIOOpe IS
IIPOBEJCHUS aHAIN3A.

3. OnTuyeckasi IIIOTHOCTh OKPAIIEHHOTO PAacTBOpa, M3MEPEHHAs B KIOBETAX C TOJIIMHOW CIIOS
IcM uw 2cMm, cocraBuia, coorBerctBeHHo, 0,4 u 0,8. Kakum wmerogom (WiM MeTOIaMHU)
11eJIECO00Pa3HO ONPEALISITH KOHIIEHTPAIIMH PaCTBOPOB B ATOM JIMaria3oHe?

4. B yem paznudrie MeKIy PEKUMOM AJIEKTPOIUTHIECKON STUCHKH U TATbBAHMYECKOTO DJIEMEHTA
B paboTe AIMEKTPOXUMUUYECKON STUEHKH?

4.4 KontpoJibHas padora Ned,

Bapmuanr 1

1. B yeM cymHOCTb KYJIOHOMETPUYECKOTO TUTPOBAHHUS IIPHU ITOCTOSHHOM TOKE?
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2. Ilpu npssMOM KyJOHOMETPUYECKOM OINpPEACICHUH MEIH Ha METHOM KYJIOHOMETpe ObLIO
BbIJIesIeHO 3,293r menu. OmnpenesnTh Kakoe KOJUMYECTBO UIEKTPHUYECTBAa OBLIO 3aTpayeHo Ha
BBIJIEJICHUE 3TOM Macchl MEU U3 PACTBOPAa MEAHOIO Kynopoca?

3. Tonkocnoiinas xpomarorpadust. CyIHOCTh U Ha3HAYCHHE.

Bapuanr 2

1. HazoBute MCTOJAbI MHAMKAIIUHN KOHEUYHOM TOYKH MOTCHIHUOMETPHUYCCKOI'0O TUTPOBAHUSA U HX
Ha3HAa4YCHUC

2. B ueM CyIIHOCTb aMIIEpOMETPUYECKOT0 TUTPOBaHUs 0e3 nHankaropa. KpuBbie THTpOBaHUS.

3. CymHocTh XpoMaTorpaguu u kiaccupukanus XxpomaTorpapuueckux METO10B.

Bapuanr 3

1. B 4emM CyIIHOCTh MOTEHIIMOMETPUYECKOTO TUTPOBAHUSI MaJbIX KOHIIEHTPAIMH BEIECTB IO
merony I'pana?

2. B uem CYITHOCTb aMIICPOMETPHUYCCKOI0 TUTPOBAHUA C IBJICKTPOAKTHBHBIM HWHAWKATOPOM,
BSaHMOHCﬁCTBYMMHM C TUTPYCMbBIM KOMITOHEHTOM? KpI/IBaH TUTPOBAHUA.

3.  Kononounas  xpomatorpadus. CymHOCT, M Ha3HaYeHHE.  XapaKTEPHCTUKA
XpoMaTorpauueckoil KOJIOHKHU C MOMOIIBI0 TEOPUU «TEOPETUUECKUX TaPETIOK».

Bapuanr 4

1. B Yem cCymHOCTP KYyJIOHOMETPHUYECKOTO THUTPOBAHHS BEIIECTB IPH IOCTOSHHOM
(KOHTpPOJIUPYEMOM) MTOTEHIHAIE.

2. Tlpm KyJIOHOMETPHYECKOM amIepocTraTHueckoM THTpoBaHuu pactBopa KyCryOs7
aneKkTpoxuMuiecku renepupyembiM Fe(ll), Ha BoccTaHOBICHHE HOHOB Cr,0/* monanoGmIOCH
25munyT mipu cuiie Toka 200MA. Onpenenuts MaccoBoe coaepxanne K,Cr,O7 B pacTBope.

3. TI'paduyeckoe (Ha Xpomarorpamme) BpeMs YyAEPKHUBAHHS KOMIIOHEHTOB COCTaBUIIO,
COOTBETCTBEHHO, 3, 5,  8cMm. BpicoTa Bcex MMKOB Ha XpomarorpamMme ojuHakoBas. Haitu
OTHOCHUTEJIBHOE COAEPKAaHNUE KAXKIOT0 U3 KOMIIOHEHTOB CMECH.

Bapuanr 5
1. XapakTepucTtuka nossporpaduueckoil BOJHbI (TIOJASIPOrpaMMBl).

2. Ilpu kynoHomeTpuuyeckoM THUTpoBaHuM pactBopa KMNnOs  snekTpoxuMuyecku
renepupyeMbiMud noHamu Fe(ll) mpu MOCTOSIHHOM HAampsHKEHWHM MEpBOHAYANBHBIA TOK 150MA
JMHENHO yMEHbIIAICS BO BpeMeHHU U uepe3 120cek. nocturan Hymnsl. PaccuntaTs KOHIIEHTpaLUiO
pactBopa KMnQ,, ecitm 1t THTpOBaHUS OBLITO B3SITO 3,5MIT aHAITM3UPYEMOT'O PaCcTBOpA.

3. Ilpu pazneneHun 2-X KOMIIOHEHTOB NPUBEACHHOE BpEMS YAEpKMBaHHUS HAa XpOMaTorpamme
IEPBOTr0 KOMIIOHEHTa cOCTaBUiIO ScM. KoadduuuenTs! pacnpeneneHus A NEPBOro U BTOPOTro
KOMIIOHEHTOB paBHbl, cooTBeTcTBeHHO 20 m 30. HaiiTu npuBeneHHOE BpeMs yAepKUBaHHS
BTOPOI'0 KOMIIOHEHTA.

Bapuanr 6
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1. Kakue TpeOoBaHMS TMPEOBIBIAIOT K XUMHUYECKOW pEakIMH, HWCHOJb3YIOLIeHcS B
KYJIOHOMETPHUYECKOM TUTPOBAaHUU?

2. Onpenenenue abCOMOTHOTO COJEPKAHNUS BEIIECTB METOIOM T'a30BOM Xpomarorpaduu.

3. Ilpu paznenenuu 2-Xx KOMIOHEHTOB NPHUBEACHHOE BpeMs YACpKUBAHUS HA XpOMaTorpamme
MEePBOro KOMIOHEHTa cocTaBmwio ScM. Koaddummentsr pacnpenenenus ajisi IepBoro U BTOPOTO
KOMIIOHEHTOB paBHbI, cooTBeTcTBeHHO 20 u 30. HailTu npuBeneHHOE Bpemsi yIepKUBaHUSA
BTOPOr0 KOMIIOHEHTA.

Bapmuanr 7/
1. B ueM CyIHOCTb NOTEHIIMOMETPUUECKOT0 TUTPOBAHUSA?
2. Kakue TUIbl XUMHUYECKUX PEAKIUIl UCIIONB3YIOT B aMIIEPOMETPUYECKOM TUTPOBAHUU?

3. HonooOMenHasi xpomarorpadusi. XapakTepuCTUKa XUMHYECKHX M COPOIMOHHBIX CBOICTB
WOHHTOB, IIPUMEHSIEMBIX B MOHOOOMEHHOI XpoMaTorpaduu.

Bapuant 8

1. K KaKOMY THUITY S3JICKTPOAOB OTHOCHUTCA IUJIaTHUHA, IOIPY’KCHHAsA B pacTBOP, conepmamnﬁ
Fe(l) u Fe(l11)?

2. B xakux peaKnusax CTEKJITHHBIN QJICKTPOJ ABJIACTCA I/IHI[I/IKaTOpHBIM?

3. Kak paccunThIBalOT YCJIOBHYIO IUIOLIA/lb XpOMATOrpaguueckoro nmuka Ha XpoMaTorpaMMe B
ra3oBoii xpomarorpaduu?

Bapuanr 9
1. B uem cocTout pasiiniue MEKAYy aKTUBHBIMU U UHCPTHBIMU MECTATINIMUCCKUMU BJIGKTPOZ[aMI/I?

2. Ilpu nmorenmomMeTpuieckom TUTpoBanuu pactBopa Na;COsz skBuBajeHTHBI 00beM 0,01M
pactBopa HCl cocraBun 5Smiu. Omnpenenuts maccoBoe coaepxkanne Na,COs; B TuTpyeMom
pacTBope.

3. Tonkocnoiinas xpomarorpagus. CyliHOCTbh U Ha3HaYEHHE.

Bapuant 10

1. Yro o3Hauaer MOHATHE MNOJSApU3alMM  AMekTpoaa?  OxapakTepusyiTe HIcalbHO
MOJISIPU3YEMBIN U HE TIOJIIPU3YEMBIN JIEKTPOIBI.

2. OnpenenuThb 3a Kakoe Bpems npu nekrponuse pactBopa FeCls Beienures 0,11 xenesa, ecinu
TOK paBeH 4A?

3. KoadduuueHT CcenekTUBHOCTH « [JBYX paslelisieMblX KOMIOHEHTOB A u B paseH 3
(o = D4/Dp = 3). IlpuBeneHHOEe BpeMs YACPKHBAHUS KOMIIOHEHTa A, pPErHCTpHpyeMOe
rpaduyecky Ha Xpomarorpamme, coctaBisieT 9 cMm. Haiftu npuBezieHHOE BpeMsl yAepKUBaHUs Ha
XpOoMaTorpaMme KOMIIOHEHTa B.
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5. Metoanuyeckue MarepHajbl JJIsl ONpe/eJeHHsl NMPOLelYypP OLEeHHWBAaHWs 3HAHMIA,
YMEHH ¥ HABBIKOB, XapaKTePHU3YIOIIMX 3Tanbl (OpMUPOBAHUA KOMIIETEHIMI.

IIpomexxyTouHass arrecTauus IO JUCLUIUIMHE IPOBOAUTCS B COOTBETCTBHHU C
tpedoBanusimu CTO CIIGI' TU(TY) 016-2015. KC YK/IB. Ilopsinok opraHu3anuy 1 NpoBeIeHUs
3a4€TOB U IK3aMEHOB.
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