[loKyMeHT NoANMUcaH NpoCToit 3NeKTPOHHOM NOANUCHI0
NHbopmaums o Bnagenbue:
®WNO: Nexapesckuii bopuc Bnagummposuy

Lonxsocte: Mpopextop no yue6roii n JERMIOMEHUE A — ®OH/I OHIEHOYHBIX CPEJICTB
[ata nognucanus: 01.09.2023 14:01:27

Yunkanshbii npoevmpadesenonansnomy moayaio «BBINNIOJIHEHUE PABOT 11O OTHOM WIN
3b89716a107603002c1 PR KUM ITPO®ECCUSAM PABOYUX, JODKHOCTSAM
CIHAYXAUIUX»

Pe3ynbTatoM ocBOCHHS MPO(ECCHOHATBHOTO MOAYJIS SABIAETCA TOTOBHOCTD
oOyuarouierocss K BBIMOJHEHHIO BUIA TNPO(PECCHOHATBHON JEATENIbBHOCTH H
COCTaBJIAIOIIMX €ro MnpoeCcCHOHANBHBIX KOMIMETeHUMH, a Takke oO0umme
kommneTreHinn, hopmupyomuecs B npouecce ocsoeruss OIOIT B uenom.

®opmoii atTectauuu nMo NPodeCcCHOHATBLHOMY MOIYJIIO SBISETCS 3a4eT C
ouenkoit. Hrorom auddepeHIMPOBAaHHOrO 3avera SBJIAETCS OAHO3HAYHOE
peuieHue: «poeCCHOHAIBHOM AEATEIbHOCTh JIabOopaHTa XMMHUUYECKOr0 aHalln3a

OCBOEHA/ HE OCBOEHA.

1. 1.@opMBbI NPOMEKYTOUHOMH aTTECTALMH MO NMPOPecCHOHATIBLHOMY MOAYJII0

Tabnuua 1
JIeMEHTLI MOAY.IH, @opMbI KOHTPOUIS ¥ OLICHHBAHUSE
npodeccHonAILHbIN MORY.IH Texymuii KOHTPOUID TpomekyTounast
arrecranus (1o yaefHomy
ILIaHY)
MJIK.06.01 «Boinonnenue pabotel | JxcneprHoe Habmonenne u | Juddepenunpopan-
nabopaHTa XUMHYECKOTO aHAIM3a» OLIEHKA HA MPAKTHYECKMX | HbIH 3a4€T
3aAHATHUAX.

TemaTnyeckuii KOHTPOJIb B
¢dbopme ycTHOrO ompoca

[111.06.01 DxcneprHoe Habmonenne u | dnddepeHunpopan-
OLIEHKA TPHU BBINOJHEHUH paboT| HbIA 3a4€T
[IM.06.9K KBanuukauuoHHsIii
3K3aMeH

28




1.2.Pe3yibTaThl OCBOCHHSI MOAY.JIsI, MOAJI€XKALIHE NTPOBEpPKe

Tabnuna 2
PesyabTarsl OCHOBHBIE MOKA3ATE/IH Kpurepuu ouenku Tun ®opma
OCBOGHHSI | OLEHKH pe3yjbTara pesyabTara 3a4aHHS | aTTeCTaAlH
(oObexTsI H
OLIEHHBAHHA (s
COOTBET-
CTBHH C
Yuebubim
NJIAHOM)
1 2 3 4 9
MK 1.1 A3
BHaHHE K1accH(HKa
OLEHHBATL COOTBETCTBHE METOZ0B AHATMTHYECKO
METOIHKH 32a4aM AHATH3A O [XHMHH o
ITHANIA30HY H3MEPAEMBIX [M3MEPAECMBIX
BHA4CHHIT H TOYHOCTH. METPOJIOT HYECKHX
AHAUTHYECKUX XAPAKTEPHCTHK
MCTOO0B
MK 1.2 B eibupaTs OnTHMANBHBIC Buanue npHHUMNOB BbIOOpaKOHTpOIBLHAS J3
METO/Ibl AHAJIH3A. MCTO/A AHAJIM3A B 3ABHCHMOCTH[paboTa
0T COACPYKaHHsA OMPEACIACMOT eT no
JIM4ECTBA, NPHPOBINPOH3BOACTBEH
E:uusupyemoro 00BEKTA M OTHOMH MPAKTHKE
rpeboBaHHi K
METPOJIOr HYECKHM
[XapaKTCPHCTHKAM
[K 1.3 [ToaroraBnHBaTH PEATEHTHI, 3HAHHE TEXHHKH H |[KoHTpoibHas I3
MATCPHAJIEI H PACTBOPBI, TEXHOJIOTHH noAroToBKH  [paboTa
HCOOXOAMMBIE U1 AHAH3A, pearcHTOB, MarepuanoB M |OTyer mo
PAcCTBOPOB IUIA aHATH3A. H3BOJACTBCH
0# MPaKTHKE
K 1.4 Pab0TaTh ¢ XHMHYECKHMH Buanne otpacinessix HOpM moPlabopatopHas a3
[BCIECTBAMH H 000PY/10BAHHEM [Oe30MACHOMH pabore cppabora
C COOMONEHHEM OTPACIEBBIX  XHMHYECKHMH BCLICCTBAMH
OPM H IKOJIOTHYECKOH 00OpY 10BAHHEM.
Fr:-;onacnocm.
MK 2.1 OCTy)KHBATD H BHAHHS 0 npasunax/labopaTopras a3
KCILTyaTHPOBAaThb DE30MacHOM IKCILTyaTauuHpaboTa
nabopatopuoe obopyaoBanne, (1abopaTopHoro 060pyaoBaHHA KOHTPOIBHAA
CrbITaTEIbHOE 000PYI0BAHHE HCTILITATEILHOIO pabora
CpPE/CTBa H3MCPCHHA XHMHKO-QOOPYAOBAHHA ~ H  CPCACTB
HAJTMTHYECKHX Taboparopuii. [H3MEPEHHA, “j
€HHE ONPEHETHTh BHI
noco® PEMOHTA no
ArHOCTHPOBAHHbIM
CHCTIPABHOCTAM
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MK22 POBOAMTh KAYECCTBEHHBIH M HAHME OCHOBHBIX XMMH4ecknx| JlaGoparopua J3
OJTHMECTBCHHbIH aHATH? (pu3uxo-xumuyecknx| s pabora
COPraHHYeCKHX H €TO0B [KoHTpomnbHas

OPraHHYECKHX BEIIECTB HalM3a HEOPraHMYECKHX Hjpabora
XNHMHYCCKHMH H (DH3HKO- OPraHH"CCKHX BCIICCTB
XUMHYECKHMH METOJAMH.

K23 [1pOBOMTH METPOIOrHYECKYIO [SHAHHE MeToaoBTaGoparopHas A3
0OPaBOTKY Pe3y/IbTATOB CTATHCTHYCCKOH  00paboTkmpagoTa
hHamI30B. PE3yILTATOB AHATH3A M OUCHKHIK oyrio thHas

OCHOBHBIX Me'rponormecmpaﬁm
XAPAKTEPHCTHK.

OK 01 BoiGupars cnocoOs pemennst | O6ocHoBanue BbiOOpa © |[KOHTpOBHAS a3
3a1a4 npo()eCCHOHANBHOKH | MPHMCHEHMS MeTOZOB H |pabora
CATCIBHOCTH, crnoco6oB PCLUCHHA
PHMEHHMTEIBHO K Pa3IHYHBIM | Mpo()eCCHOHANBHBIX  3aaad

HTEKCTaM npH NIPOBEACHHH
XHMHYECKHX H  (PU3HKO-
XHMHYECKHX MCTOO0B
AHA/IH3A., CBOCBPEMCHHOCTH
COAvM, OTHECTOB no
1ab0paTOPHBIM paboram,
OTYETOB NO MPAKTHKE.
OK 02 OcymecTBIATh MOHCK, aHAMH3 | PesynsTaTHBHOCTH moHMcka M TaGoparopras 13
HHTEPNPETALMIO | HCMOIb30BAHUA pabora
t:l-ldlopmamm. HeoOxomumoit | HeoOxoaumoit uHpopmaunn [KOHTPOIBHAS
1M1 BBIMOJHGHMA  3amaq | s KayecTBeHHOro [pabora
NpPO(PECCHOHATBHOH BBITIOTHEHAA
NCATENBHOCTH. NpPO()ECCHOHANBHBIX  3a1aY,
npo()eCCHOHANBHOTO
Pa3BHTHSL.

OK 03 [11aHHPOBaTH 1 | CrmocobHocte mnanupoBats [laGopaTtopHas a3
pCaM30BbIBATE COOCTBEHHOE | M OPraHM30BLIBATH 3a7a4H |[pabora
npo(hecCHOHAIBHOE H | Npo()eCCHOHAIBHOTO u [KoHTpOnbHas
ITHYHOCTHOE PA3BHTHE. JTHYHOCTHOTO passBuTHA, [pabora

3aHUMAThCH
camo00pa3oBaHHEM

OK 04 Paborate B kotektuBe u | CmocobGHocts  3exrusro laGopaTopras 13
IMAHJE, 3pdexTuBHo | pabotate B KOwIekTHBE M pabota
JAMMOIEHCTBOBATH ¢ | KomaHae KoHTpOobHAs
VIICTAMH,  PYKOBOZCTBOM, pabora
THEHTAMH.

OK 05 OcymectBmate  yctHyio  u | Cnocobnocts menonb3osats [laGopatophas a3
MUCBMEHHYI0 KOMMYHHKALIHIO | OCHOBHBIC npasuia [pabora
[HA TOCYHAPCTBEHHOM s3bike C | 3(pexTHBHON peueBoit H |[KOHTpOIBHAsA
VIETOM 0COOEHHOCTEH | MHCbMECHHOM pabota

COLMANBHOIO M KYJIBTYPHOTO

JIG)HTCKCTa.

KOMMYHHKALHH H 3THKETA
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[NposiBAATH rpaKIAHCKO-
MATPHOTHYECKYH)  MO3HLIHIO,
ICMOHCTPHpPOBATh
OCO3HAHHOEC MOBCICHHEC HA
OCHOBE TPaaHIHOHHBIX
00IIeYEeI0BEHCCKUX
LCHHOCTEH.

CnocobrocTts Gpats Ha cebs
OTBETCTBEHHOCTh 3a paboty
YJICHOB KOMAHIbI
(MOMYHHEHHBIX), pe3yabTaT
BBITNIOJTHEHHA 3aJAHHIH.

UTaGopaTtopHas
pabora
IKoHTpOIBHAA
pabora

ConeHCTBOBATh  COXPAHEHHIO
OKPYKAOLICH Cpeasl,
peCypcocOepekeHuIo,
D(p(EeKTHBHO ACHCTBOBATH B
MPE3BBIMAHHBIX CHTYALIMAX,

PesynbTaTHBHOCTB
NMPHHHMAEMBIX PCIICHHH B
CTAHAAPTHBIX H
HECTAHIAPTHBIX CHTYALHAX:
3 peKTHBHOCTE  ACHCTBHH
MPH BBIMOJIHCHHH 3aAaHHH

UTaGopaTopHasn
pabora
KonTponsHas
pabota

OK 09 HcnonszoBars [TpuMeHeHHE UTaGopaTopHas
HHDOPMALHOHHEIE MAaTeMAaTH4YECKHX METOZOB H [pabora
TCXHOTOTHH B | IIK npH obpaborke [KonTponbnas
npo()e CCHOHATBHOM Pe3yIbTATOB AHAIN3A, pabora
NCATETBHOCTH

OK 10 [1omb30BaThCH Cnocobrocts Haxoauts u UJlaGopatopHas
poeCCHOHANTBHOI paboraTts ¢ [pabora
TOKyMEHTALMEH Ha | mpodeccHOHANBHOI KoHTponbHas
rOCYIAPCTBCHHOM M | JOKyMECHTAIHEH Ha [paGorta
MHOCTPAHHOM SI3BIKAX. rOCYAapCTBEHHOM H

HHOCTPAHHOM S3bIKAX
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2. KoMIIeKT KOHTPOJIbHO-0LEHOYHBIX CPEeCTB

2.1. OueHka 0CBOEHHsI TEOPETHYECKOr0 Kypca npodheccHoHAIbHOr 0
MOayJIsA

Tunosbie 3axanus 115 oueHkH ocsoenust I1K 1.1 - K 1.4

Kontponbhas pabora:

1. Onpenenenue Maruus B MpUCYTCTBUM KasbLus. [loueMy mepen OCasKIEHHEM MArHusi mocie
OTAENEHMs KalbUus HEOOXOAMMO ynamuTh coiu ammonusi? BoiBenure dopmyny s
BbIYMCJICHHS MAaCCOBOM J10JIM KapOOHaTa MarHusi B MUHEpAJie 10 Pe3yJIbTaTaM aHaJn3a.

2. Boruucnure monsphyo konuentpaumio (NHy):C20,, orBevaromyio Hauany o6Gpa3oBaHMs
ocanka Ca(’204 u3 3:10* M pacTBopa X0pHaa KaabLus.

3. IlpuroToBsieHne M CTaHAAPTH3ALMS PACTBOPA MMAPOKCHAA HAaTpus. Buisemure hopmyny mis
pacuera MOJApHOM koHuenTpauun NaOH wu tautpa NaOH no cepHoii kuciore
(7'(NaOH / H,50,)).

4. Kaxoit 06vem Bozbl cienyer no6aButh k 200,0mi 0,1000H. ( £, =—) pacTBOpa AMXpOMaTa

| =

kamust (K,Cr,0,) pna nosjyuenuss pactBopa ¢ tutpom no skenesy (7(K,Cr,0,/Fe)),
paBHbIM 0,005000r/mn?

Bpemsn Ha BbinosHenue: 45 Munyt

Kputepuu ouenku:

. BBINOJIHEHO Oosee 90% paboThl — OLIEHKA KOTIUYHOY

. BBIMOJHEHO OT 70 10 89% paboThl — OLIEHKA «XOPOLIO»

» BBINOJIHEHO OT 51 10 69% paboThb! — OLIEHKA KYAOBIETBOPUTEIILHOY
o BBINOJIHEHO MeHee 50% paboThl — OLIEHKA «HEYIOBJIETBOPHTENILHOY.

Tunoselie 3axauus s ouenku ocsoenns IK 2.1 — 1K 2.3
KonrtponbHas pabora:

1. Kakue npreMHUKH (I€TEKTOPbI) HCTONB3YIOT [IPH PErUCTPALIMU M3JTyUeHHs?

2. Matepuaibl, HCTOJIB3yeMble B HH(PPAKPACHBIX CIIEKTPOMETPaX (ONTHKA, KIOBETHI).

3. BO3MOXHOCTM HCTONB30BAHUS JIFOMHHECUEHLMH [/l KA4eCTBEHHON uaeHTHhUKALHMH
BELIECTB.

4. Ilpn KOCBEHHOM OmpeJie/IeHHH BEeLIeCTBa MO TYLIEHHIO JIFOMUHECUEHIIMH BCIOMOraTeNbHOTO
COEIMHEHUs €0 MHTEHCHMBHOCTh YMEHBIINIACh B 2 U 4 pa3a Mo CPaBHEHHIO C NMEePBOHAYAILHOM
NMpu KOHUEHTpauusx omnpeneasemoro semectsa 0,1Mkr/mMa u 0,2MKr/mii, COOTBETCTBEHHO.
HaiiTi HeM3BeCTHyI0 KOHLEHTDPALMIO 3TOr0 BELIECTBA B MCCIENYEMOM PpacTBOpE, eCIH
MHTEHCUBHOCTb JIFOMUHECLIEHLIMH TP TeX )K€ YCIOBHSAX YMEHbILIWIACH B 2,5 pa3a?

5. B kakoM ciy4ae uCronb3yoT HeaKTHBHbIE (HHEPTHDIE) METAJLTHYECKHE EKTPOIBI?

6. Iloyemy mpu KyJIOHOMETPHYECKOM THTPOBAHMM KATONHAs! M AHOAHAs 4YacCTH
3JEKTPOIMTHYCCKON SMEHKN NOJIKHBI ObITh pasfesneHbl MOJyNPOHULAEMOi NMEePEeropoaKkoi uim
3MEKTPOJUTHYSCKUM MOCTHKOM?

7. DmoenTHaa (mposBuTenbHas) xpomatorpapus. CymHocTh M HasHauenue. IloHsTHE O
CTYNEHYaTOM (CEJIEKTHBHOM) 3JIFOMPOBAHUH.
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Bpems na Boinoanenune: 60 MuHyT
Kputepuu onenku:
*  BbINOJHEHO 6oaee 90% paboThl — OLEHKA KOTAUYHON

. BBINOJIHEHO OT 70 1o 89% paboTbl — OLIEHKA «XOPOLIO»
. BBIIMOJIHEHO OT 51 110 69% paboThl — OLIEHKA «YAOBIETBOPUTETLHON
. BBbINOJHEHO MeHee 50% paboThl — OLIEHKA «HEYAOBIETBOPUTEILHO.

2.2. KonTpoJib npuodpeTeHust MPaKTHYECKOro onbiTa. Ouenka no
NMPOU3BOACTBEHHOH NMPAKTHKE

Llenpt0 OLIEHKH MO MPOM3BOACTBEHHOM MPAKTUKE SBJISAETCS OLEHKA!

1) mpodeccHoHaNBHBIX ¥ OOLIMX KOMIIETEHLIMIA;

2) NpaKTHYECKOTO OMBITA H YMEHHIA.

Oneska mo NMPOM3BOACTBEHHOM NPAKTHKE BBICTABIAETCS HA OCHOBAHMU
NOJArOTOBKH M 3allMTBl OTYETAa MO MPAKTHKE, aTTECTALIMOHHOrO JIMCTa 10
MPAKTHKE, XapaKTEPHUCTUKH NPO(ECCHOHANBHOM AeATeIbHOCTH CTYJAEHTa Ha
NPaKkTHKe, JHEBHHUKA MPAKTUKM C YyKa3aHUeM BHJIOB paboT, BHINOJHEHHBIX
o0yuarommumMcss BO BpeMs TPAKTUKH, MX OObEMa, KAyecTBa BBHINOJIHEHHUS B
COOTBETCTBUU C TEXHOJOrMEH M TpeOOBAaHMSAMHU OpraHM3alMu, B KOTOPOi
MPOXOauia MpaKTHKa.

3aganus  AnA OLEHKH  NPUOOPETEHHOr0  MPAKTHUYECKOrO  ONbITa
paspabatbiBalOTCss B BMJE TEpPEeYHs BHJOB M 00BeMOB pabor, a TaKKe

TpeOOBaHMII K UX BBIMOJHEHHUIO.

[IpenrmeToM OLIGHKM 1O NPOM3BOJACTBEHHOM MPAaKTHKE 00583aTeIbHO

ABJIAKOTCA TUIAKTHYECKHUE €AUHHLIBI «UMETh npamnqecxui’l OIBIT» H KYMETHY.

Ilpon3sBoacTBeHHas NpaKTHKa

Tabmuua
Buzsi pabor Kozml mpoBepsiembix
pe3y/bTaToB
K OK

H3yuenne mHCTpY KMt O TexHHKe 6e30NacHOCTH M GE30MACHOM IKCIUTYATALMH

000pYI0BAHHA B AHAJUTHYECKOH M 3aBOJCKOM 1aG0paTopHii. 1.1-14 [ 1-7,9,10

H3yuenne HopmaTuBHBIX JokymenToB. Mayuenne TOCT, OCT, CTIL 11-14 | 1-7.9.10

O3HAKOMJICHHE C OCHOBHBIMH BHIAMH AHATH3A, HCMOAb3YIOLIHMHCA B
AHAJIHTHYCCKOH nabopaTopua. 1.1-14 | 1-7.9.10

OsHakomnenHe ¢ peanu3auueii mpouecca npo6ooT6opa B 3aBOACKOI 1

AHATTMTHYECKOH 1100paTopHiax. L1-14 | 11410

O3HakoMIEHHE C PeaTH3aLHeil mpouecca NpodONOArOTOBKH B 3ABOACKOH H

iy
AHATHTHYECKOH 1aboparopuix. L1=14 | 15510

O3HakomIeHHE ¢ PabOTOlH AHATHTHYECKOI TaBOPATOPHH XMMHYECKHX METOI0B

AHAIHM3A. 1.1-14 | 1-7.9.10

O3nakomaeHue ¢ 0()OPMICHHEM PE3yJIbTATOB IPABHMETPHYECKOTO H

1.1-14 | 1-7.9.10
THTPHMCTPHUYCCKOTO aHATIH3A. :

O3HAaKOMJICHHE C TPOBEICHHEM IPABHMETPHYCCKOTO AHAIH3A. 1.1-14 | 1-7.9.10
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O3HAKOMJICHHE C NPOBEICHHEM THTPHMETPHUYCCKOTO AHAIH3A. 1-7.9.10
O3HAKOMIICHHE C ITPOBEACHHEM CIEKTPAIBHBIX METOIOB AHAJIM3A. 1.1-14 | 1-7,9.10
O3HAKOMJICHHE C ITPOBEICHHEM XPOMATOrpa(UUECKOro aHAIH3A. 1.1-14 | 1-7,9,10
H3yueHne 0CHOBHBIX HEHCIIPABHOCTEH MpH paboTe ¢ INEKTPHUECKHM

1.1-14 | 1-7.9.10
000pyI0BAHHEM.
H3yucnue ycrpoiictea obopyaosanus ais mpoo. 1.1-14 | 1-7.9.10
O3HAKOMJICHHE C ITPABHJIAMH BHYTPEHHEr0 pacnopsaka. [TpoxoxacHue 11-14 | 17910
HHCTPYKTAXKa MO TCXHHKH 0S30MACHOCTH HA NMPEANPHATHH. ' ' i
H3yyenue npuHIHMNOB H 0COOEHHOCTEH pabOTH MEPCOHANA AHATMTHYECKOMN
nabopaTopHH HA MPOH3BOACTBCHHOM 00beKTe. M3yueHHE A0/DKHOCTHBIX 21-23 | 1-79,10
HHCTPYKIHH JTab0DAHTa XHMHYECKOr0 AHAJIM3A.
H3yuenne 1 KOHCIEKTHPOBAHHE OOLIMX CBEACHHI MO MPOBEICHHIO
KOJTHYECTBEHHOIO M KAYCCTBCHHOTO AHAJIH3A OPrAHHYCCKHX H HEOpranmyeckux (2.1 -2.3 | 1-7.9.10
BCIICCTB.
H3yuenue NMpHHUMIHATBHON CXEMBI NPOBEACHHA AHAIH3A. 2.1-23 117,910
H3yyenne ycTpoicTsa 1 paboTsl ra3oBoro xpomarorpada. 2.1-23 | 1-7.9,10
M3yuenne ycTpo#CTBa M paboThI XKHIKOCTHOrO Xpomarorpada. 2.1-23 1] 1-79,10
Hsyuenme ycrpoiictea u paborst UK-criekrpomerpa. 2.1-23 | 1-79.10
M3yucuue ycrpoiicrsa u paborst (hoToxonopumerpa. 21-23 | 1-79.10
H3yuenue ycrpoiicta u pabotst cnekrpodoromerpa. 21-23 | 1-7,9,10
H3syuenne yCTpoiicTsa u paboThl JKHIKOCTHOrO Xpomarorpada. 2.1-23 | 1-7.9.10
H3yueHue OCHOBHbIE MOTOMKCHHS MTyCKA M OCTAHOBKH AHAJIHTHYECKOTO
i 2.1-2311-7.9.10

PYJAOBAHHSA B HOPMAJIHBIX YCIOBHAX.
O3HakoMJICHHE C TPOBEICHHEM PEBH3HH, NOArOTOBKH 000PY I0BAHHS K 21-23 | 1-7.9.10
PCMOHTY. : : e
O3HAKOMJICHHE C TPOBEICHHEM PEMOHTA, BHIBOJOM HA PEMOHT, COCTABICHHEM
g 21-2311-7.9.10

gedekTHO#H BE1OMOCTH.
O3HAKOMJICHHE C TTOPAIKOM O(POPMIICHHS OTYETOB MO MPOBE/ICHHIO AHATH3OB B 21-23 | 1-79.10
34BOJICKOH M AHAIHTHYECKOH nabopaToprsx. ' ' i
O3HAKOMIICHHE C METPOJIOrHYECKOH 00paboTKa pe3yIbTaTOB XHMHYECKOTO

21-23|1-7,9.10
AHAJIA3A B MPOM3BOACTBEHHOM M AHAIMTHYECKOH 1abopaTopmsx.
O3HAKOMIJICHHE C ITPOrPAMMHBIM 00ECICUCHHEM, HCTIOMb3YFOIHMCH 1A
00paboTKH pe3yILTaTOB AHAJH30B B 3aBOACKOH H AHATHTHYCCKOH 2.1-23 | 1-7.9.10

1abopaTopHx.
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[lo nanHOMY MO0 y4eOHBIM IUTAHOM MPEAYCMATPUBAECTCS MPOU3BOACTBEHHASA
npaxkTuka B o6beme 180 yacos, kotopas nposoaurcs Ha 6aze OO0 «KUHE®D».

®opma aTTECTALHOHHOI0 JIMCTA

(XapakTepucTHka npo(eCCHOHANBHONW JEATENIBHOCTH CTYJEHTa BO BpEMSA
MPOU3BOICTBEHHOM MPAKTHUKH )

1. ®HO cryzenra, Ne rpynmsl, CeMHaIbHOCTh

2. Mecto npoBeneHUs NMPAKTHKH (OpraHu3alys), HaMMEHOBAHUE, IOPUANYECKHIA
azpec
3. Bpems npoBeieHust MPaKTUKH
4. Buabl 1 06beM paboT, BHITIOIIHEHHBIE CTYIEHTOM BO BPEMs MPAKTHKH:

5. Kauectso BeimonHeHuss paGoT B COOTBETCTBHM C  TEXHOJOTHEH

Hara [Toanucu pykoBoauTesIs MPAKTHKH,

OTBETCTBEHHOI'O JIMIIa OPraHU3aLuu

2.3. KoMIIeKT KOHTPO/IbHO-0LEHOYHbIX MATEPHAIOB A1 AP depeHIHHPOBAHHOIO
jauera

(Dopma KOMILIEKTA 3K3AMEHALIHOHHBIX MATEPHAJIOB

I. ITacnopt

I1. 3ananue

III. IMaker npenoxasarens
IIT a. Ycnosus

III 6. Kpurepuu ouenku

I. ITACITOPT

Hasnauyenme:
KOM npennasnadeH niisi KOHTPOJIsl M OLEHKH Pe3yIbTaTOB OCBOEHMS
npodeccuonansroro moayst [IM.06 «Beinonnenne paboT no OHOMN HIIH HECKONLKUM
npodeccusM pabounx, TOIKHOCTM CITyKAIIUX)»
no cneuranbHOCTH CITO «TexHomorus aHaIMTHYECKOro KOHTPOJISt XHMHYECKHX
COEIMHEHUI»
Koa cneumanbHocT 18.02.12
I[TpodeccuonanbHbie KOMNETEHILHN:
[IK 1.1. OuenuBaTh COOTBETCTBME METOAMKM 3a4a4yaM aHaaM3a 110 JMana3oHy
M3MEpPSEMbIX 3HAYEHHH U TOYHOCTH.
K 1.2. Beibupars onTuMaibHble METObI aHAJIH3A.
IIK 1.3. [ToaroTasnupath peareHTbl, MaTEpUaIbl M PACTBOPHI, HEOOXOAUMBIE LISt AHAJTH3A.
[IK 1.4. PaGorate ¢ XMMHUYeCKMMHM BelwlecTBaMH M 0GOPYIOBaHHEM ¢ COOMOIEHHEM

35



OTPACJEBbIX HOPM U 3KOJIOrH4eCKOi 6e30MacHOCTH.

IIK 2.1. OBcyxuBaTh 1 3KCIIIyaTHPOBATh 1aOOPAaTOPHOE 060PYAOBAHNE, HCIILITATENLHOE
00opynOBaHHE M CPENCTBA H3MEPEHNSA XHMHKO-aHAJMTHYECKUX 1abOpPaTOpHii.

IIK 22, TlpoBoauTh KauecTBEHHbIii M KOJMYECTBEHHbIl AHANIM3 HEOPraHWYECKHX W

OpraHH4Y€CKHX BEILIECTB XUMHYECKHMH H ¢H3HKO-XHMH‘ICCKHMH METOMaMH.
IIK 2.3. TIpoBOAMTE METPOJIOrH4ECKYI0 00paboTKy pe3ynbTaToB aHaIN30B.

Obmue komnemenyuu:

OK 01. Beibupate crocobbl pewenuss 3anmad npodecCHOHANBHON AEATEIbHOCTH,
NPHUMEHHUTENBHO K PasjiHYHbIM KOHTEKCTAM

OK 02. OcyuiecTnsTh NOMCK, aHANU3 M MHTEPHpPETALHMI0O MHDOPMALIMH, HEOOXOANMOI
JUIst BBITIOJTHEH U 3a/1a4 NPO(ECCUOHABHOM AESTENbHOCTH.

OK 03. TInauupoBath M peanu3oBbIBaTh COOCTBEHHOE MPOPECCHOHANBHOE M IMYHOCTHOE
pasBuTHe.

OK 04. PabGorate B koJuIeKTHBE M KOMaune, >(G(HEKTHBHO B3aHMOLEHCTBOBATH ¢
KOJUIEraMu, PyKOBOJZICTBOM, KJIMEHTAMH.

OK 05. OcyuiecTBasnTh yCTHYIO M MUCbMEHHYI) KOMMYHMKALMIO HA rOCYapCTBEHHOM
SA3bIKE C Y4ETOM OCOOEHHOCTEH COLMANIBHOTO U KYJIbTYPHOTO KOHTEKCTA.

OK 06. TlposBasTh rpakIaHCKO-NATPHOTHYECKYIO MO3ULUMIO, JEMOHCTPUPOBATH
OCO3HAHHOE IMOBEICHHE HA OCHOBE TPAANLIMOHHBIX 00LIEYEI0OBEYECKHX LIEHHOCTEHH.

OK 07. CopeiicTBOBaTh COXPaHEHHIO OKpYXKalOLIEell Cpembl, PecypcocOepekeHHio,

3¢ }exTHBHO NeCTBOBATEL B YPE3BBIYANHBIX CUTYALIHSAX.

OK 09. Hcnonp3oBaTh HHPOPMALMOHHBIE TEXHOJOTMH B  NPODECCHOHATBHOI
NeATeNbHOCTH

OK 10. IMonp3osaTbcs npodhecCHOHANBHON AOKYMEHTaUMel Ha ToCyJapCTBEHHOM M
MHOCTPAHHOM A3bIKaX.

1. 3AJIAHVE HA TUOOEPEHIIMPOBAHHBIN 3AUET: 2 sapuanTa

OuenuBaemsie komnerenum: [TK 1.1 - 1.4, TIK 2.1-2.3, OK 1-7.9.10
Texkcr 3ananus

BapuanmNel
1. CyumnHocrs u BUIBI ra3oBoii Xxpomatorpaguu. MexaHusmbl paszieneHus.

2. [lepmanronatomerpus. Cranpapthbiii pactBop KMn(Qs €ro npuroToBieHme,
CTaHIAPTH3ALUISL U XPAHEHHE.

3. Ta3oBblii XxpomaTorpad u ero OCHOBHBIE Y3JIbl.
4. Merposioruyeckue M aHATUTHYECKHE XapPAKTEPUCTHKH (DH3NKO-XMMHUUYECKHX
METO/IOB.

Bapuanmhe2
1. CywmHOCTb rpaBUMETPHYECKOro aHanu3a. MeTOAbl OTFOHKM M OCaKAEHHS.
Kparkas xapakTepucTHKa OCHOBHBIX CTa/IMii B METO/IE OCAXICHHS.
2. Wonmomerpus. CranmaprHslii pactBop THocynbgara Hatpus (NaxS:0;), ero
MPHUIOTOBJIEHHE, CTAHJAPTH3ALIMS U XPAHEHHE.
3. bnok-cxema MK-cnexrpomerpa. HasHaueHue ero OCHOBHBIX Y3JIOB.
4. Cnocobsl onpenenenus KOHUEHTPALMK B PU3MKO-XHMHUUYECKUX METOMAX aHaJIN3a
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Huctpykums
1. BHUMaTeNIbHO NpounTaiiTe 3anaHne (00sa3amenvublit s1eMenm).
2. JlaiiTe pa3BepHYTbIii OTBET Ha KaXblil BONPOC Gusiera.

MakcumanbHoe BpeMsi BbINOJHEHNS 3a1aHusA — 45MUH.

[II. TIAKET SK3AMEHATOPA

[ITa. YCJIOBUA

MPOBOIMTCS, ITyTEM BHIMIOJIHEHHS 3aJaHHsl, COCTOALIEro U3 1 sTana.
Pesynbrarsl KaXka0ro 3Tana BhITIOJIHEHUS 3a1aHUs [1PEIbABIIAIOTCS
NPenoaaBaTeno ¢ 000CHOBAaHUEM CBOUX JAEHCTBHIA.

KoamuecTBo Bapnanros — 26

Bpemsi BbInoJiHeHHs1 3a5aHus — 45 MUHYT

1116. KPUTEPUU OLIEHKH

BrinosHenue zanaHus:
Tabnuua 6.

HaumeHoBaHME KOMMNETEHLUH BbinoaHun He BbinosHun

1K 1.1

IIK 1.2.

IK 1.3,

IIK 1.4.

MK 2.1

1K 2.2

K 2.3 JlaHbl OTBETBI HE JlaHbl OTBETHI MEHee

OK 01 meHee 4em Ha 50% ot | yem Ha 50% ot

OK 02 NOCTABJIEHHBIX MOCTaBJIEHHBIX

OK 03 BOITPOCOB BOIIPOCOB

OK 04

OK 05

OK 06

OK 07

OK 09

OK 10

Bonpocel aas camonposepku I1K 1.1-1.4, OK 1-7,9,10

I. CymHocTh rpaBMMETPHYECKOrO aHanu3a. MeTonsl OTroOHKM M ocaxaenus. Kparkas
XapaKTePUCTUKA OCHOBHBIX CTafiMii B METOME OCAXKIEHMUS.

2. Ycnosue o0pa3soBaHMsi M PacTBOPEHMs OCajaka. YCNOBHME KOJHYECTBEHHOTO OCAXKIAEHHS
OMpEeNeasieMoro HOHa.

3. PacTBOPHMOCTb OCajika B €ro HaCBILIEHHOM PAaCTBOPE MPH OTCYTCTBMHM M30bITKA OCAAUTENS U
npu u30ObITKe OcanuTess.
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n

I
14.
15.
16.

17,
18.

19.

20.

21.
22,

23.

24.
25,

26.

27.
28.

34

35.
36.

. BimsiHue noCTOPOHHHMX 3/M€KTPOSUTOB (MOHHOI CHIIbI PACTBOpPA) Ha PACTBOPUMOCTb OCAKa.

«ConeBoii a3 pexr».

. Bausinue Temnepatypel M NpHPObI OCAAMTENS HA PACTBOPHMOCTD OCAIKa.

Binsnue pH wu koHkypupyroomux peakuuii KomriekcooOpa3oBaHMs Ha pPacTBOPUMOCTb
ocajika (KaueCTBEHHbIH acrekT).

YenoBus nostyqeHus KpucTaanuieckux ocaakoB. CrnocoObl ykpynHenust yactuu,. CrapeHue
(cospesanne) kpucTaJUIMYECKHX 0cankoB. OcaxaeHHe U3 rOMOT€HHBIX PACTBOPOB.

Yenosusi nionydennss amopdubix ocankoB. OOpasoBaHHe M KOAryJsilusi KOJUTOMIHBIX
pactBopos. IlenTuszaums ocanka.

. ®unbTpoBasue ocankoB. Buast GuabTpos.
10.
11.
12.

Cywmnocts TUTpUMeTprueckoro ananusa (TA).

TpebGoanns k peakiusm, ucroJjib3yembim B TA.

CnocoObl  npHMroToBN€HHs  CTaHOAPTHBIX  PacTBOPOB.  PacyeTbl, CBA3aHHbIE C
MPHUrOTOBJIEHUEM CTAHAAPTHBIX PACTBOPOB.

IlepBuunbie cTaHnapThl (YCTAHOBOYHbIE BEILIECTBA) M TPEOOBAHMS, MPEABABIAEMbIE K HHM.
BTopuunbie ctannapThl, pukcaHaibl (CTaHAAPT-THTPHI).

CnocoObl OTAENBHBIX HABECOK M MUMETHPOBAHMS.

CnocoOb! BbIpaxeHns KOHIEHTPALMY CTAHAAPTHBIX PACTBOPOB.

Knaccupukauus THTpUMETPHYECKMX METOMOB 110 TUIY PEAKUMH TUTPOBAHUS M IO TEXHHKE
TUTPOBAHVA.

CywHocTs npsiMoro, 06paTHOrO THTPOBAHUS M TUTPOBAHMS 3aMECTHTEIS.

Pacyer 1 nocrpoenue KpuBO¥H THTPOBAHMS CHIIbHOH KHCJIOTHI (OCHOBaHMS) CTAHIAPTHBIM
pPacTBOPOM CHJIbHOIO OCHOBAHMSI (KUCIIOTHI).

Pacuer u mocrpoenne kpuBoii THTPOBaHMs Cnaboil KHUCIOTHI (OCHOBAaHHMSA) CTAHIAPTHBIM
pPacTBOPOM CHJIBHOIO OCHOBaHHMSI (KMCJIOTHI).

Cxa4ok THTPOBaHHsA M (AKTOPbI, BIMSIOLIME HA €O BETMYMHY. Pacuer ckauka THTPOBAHMS
MPH 3a0aHHOM JOMYCTHMOI MOrPeLIHOCTH THTPOBAHMUSI.

Kucnorno-ocHosHble nuankaropsl. MoHHas TEOPUS MHAMKATOPOB.

HMurepBan nepexosa OKpackd JBYXLBETHbIX HMHAMKATOPOB M MOKAa3aTelb THTPOBAHHS.
[IpuHumn 8b160pa KMCIOTHO-OCHOBHOTO MHAMKATOPA.

CywHoCTs MeToaa OCaaMTENbHOrO THTPOBAHWS HA TNPUMEPE AaPreHTOMETPUYECKOTO
TUTPOBAHVA.

Cy1iHOCTE METOIa KOMIJIEKCOHOMETPHUYECKOrO TUTPOBAHMS.

Komnuexcon Il (O4TVK) xommnexcon Il (34TA) u ux cpoiictea. POPMBI HOHHOIO
cocrosinus 3/{TA B 3aBucumoctn ot pH pacrsopa.

IIpuroros.ienne u crannaprusauus pacteopa J//TA, ycTaHOBOYHBIE BELLECTBA.

DakTOpkI, BAUAIOLINE HA YCTOHYHBOCTL KOMIIEKCOHATOB METAJLIIOB.

MeTannoxpoMHble MHIMKATOPbI M MPHHLMI MX JECTBHS Ha TpUMEpe 3PHOXPOMOBOIO
yepHoro T.

. CymHocTs MeTO1a OKHCIIHTENbHO-BOCCTAHOBUTEILHOTO THTPOBAHHS.
. @axropel, Bansommre Ha BenuunHy OBII (pH pactsopa, 06pa3oBaHne ManopacTBOPHUMBIX

COEIMHEHHH U ap.).

. Pacuer 1 nocrpoenue KpHBbIX OKHCIHTENLHO-BOCCTAHOBHTE/LHOTO THTPOBAHMS.
. CKa40K THTPOBAHHSA B METO/IE OKHCIIUTEIILHO-BOCCTAHOBUTELHOTO THTPOBAHHS 1 (HAKTOPbI,

BJIMAKOLIHE HA €ro BEJINYUHY.

: MHﬂHKaTOpr B METOAE OKHCIHTEIbHO-BOCCTAHOBHUTENBLHOIO THUTPOBAHMA: 06paTPIMbIC,

HeoOpaTuMmbie, cneLupuyecKue.

[lepmanronatomerpus.  Cravpaprubiii  pactsop KMnQOs  ero NPUIOTOBJIEHHE,
CTaHAapPTHU3aLUs U XPAHEHHE.

I:'/‘Ionome'rpna, CrannaptHbiit pacTsop noaa (/2), MPUrOTOBJIEHHE, CTAHAAPTUZALIMSL.
Honomerpusi. Crannaprubiii pactsop THocyabdara natpus (Na2S>03), ero npurotosnenmue,
CTaHAapTU3aLMsA U XPaHEHHE.
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ar.

38.

39.
40.
41.
42.
43.

45,
46.
47.
48.
49.
50.
. 5
52.
a3
54.

Cnektpodoromerpuueckuii n HOTOKOJOpHMETPHYECKHI aHaM3bl. Pasnuyne,
[Tpenmyiectso.

CrnextpanbHas 065acTh, B KOTOPOit HEOOXOAMMO NMPOBOANTE POTOMETPHYECKOE
onpenenerre. Bo3moxHbIe BAPHAHTSI.

Bribop pearenrta s nposenenns Gporomerpudeckoro ananusa. Kpurepuu soibopa.
Bnusinue pH pactsopa Ha pe3ynbTaThl HOTOMETPHUYECKOTO OMNPEAEICHHUS.

Bribop orrruMabHBIX YCIOBHIA TpoBeaeHHs (POTOMETPHUYECKOTO aHAIN3A,

Kaxoii BHI MMEIOT CTIEKTPBbI JIIOMHUHECLIEHLIMHA MOJIEKYJI.

KakoBa knaccudukanust METONIOB IIOMHUHECLIEHLIMH CTIEKTPOCKOIHH

Yro Takoe wMpuHa cniekTpanbHON uHMK. Kakue BUAb yIIMPEHUs CrIEKTPAIbHOM JTHHUH
Bbl 3Haere.

@otomerpus niamern. OcOOGEHHOCTH U MPEUMYILIECTBA ITONO METO/1A

Yro Takoe atomuzatop. Ero posib B aTOMHO-3MHMCCHOHHOM aHaU3€e

Merone perucrpaumu cnektpoB. CpaBHUTE UX JOCTOMHCTBA H HEAOCTATKH
Papnomerpuieckoe TurpoBanue. CyiHOCTb, MPEUMYIIECTBO M HEAOCTATKH METO/A.
Meron usoronHoro pasbasnexusi. OcoGeHHOCTH, MPEMMYIECTBO U HEAOCTATKH METO/IA.
Crnocobbl knaccudukannu xpoMatorpaguueckux METONOB aHAIU3A

CyumHoCTh ¥ BUIbI ra30BOii Xxpomatorpadguu. Mexanusmbl paszienenus.

XKuzakocThas pacnpenenuTenbHas XxpoMaTorpadus 1 ee OTIHYUE OT IKCTPAKLIMHY.

Buzel coBpemennoii nonsiporpadun (muddepenunanshas, pasHOCTHASA, HHBEPCHOHHAS).
Knaccupmkauus 31€KTpOXMMHYECKHX METOI0B aHAIN3a.

Bonpocs ans camonposepkn I1K2.1-2.3, OK 1-7,9,10

[IpOYHOCTD OKpAIIEHHBIX COSMHEHHI U €€ BIIMSIHME HA YyBCTBUTELHOCTh U TOYHOCTD
(hoToMeTpHUECKHX OMNpeAeneH i
[IpuHUMN BBIYMCIEHUS Pe3yNbTaTOB rPaBUMETPUYECKOro aHanu3a. ITonsTue o
rpaBUMeETpUYEcKoM akTope.
[IpombiBanue ocankos. TpeGoBaHus, NMpeabABIsSEMbIE K XHUAKOCTH /IS MPOMbIBAHHS
KPUCTAJUIMYECKUX U aMOPQHBIX OCAIKOB.
BricymmBanue n npokajiuBaHHe OCAIKOB.
[IpyHUMITHAIbHBIE OCHOBbI METOJIOB MPABUMETPUYECKOrO onpeaeneHus. Cxema aHanmsa,
ypaBHEHHUE peakuui, CTPyKTypa ocaaka, 0O0CHOBaHHE YCIOBUI MOJIy4YEH s OCAKIAEMOI 1
rpaBUMETPHYECKOi HOpM Ocaznka (YUCIEHHbIE 3HAYEHHs PELENTYPBI HE 3aTIOMHMHATD),
MPUHLIKITbI 3arPA3HEHHUS 0CA/IKa U MEPBI 110 ero YCTPaHEHHI0, BLIOOP MPOMBIBHOI
’KMAKOCTH, BbIYUCJIEHUE PE3YJIbTATOB aHAJIM3A MPU ONIPENEIeHHH CEYIOIIUX BEIIECTB:

a) Oapus B Buzne cyabdara Gapus;

0) cepbl B pacTBOPHMBIX CyJibaTax;

B) KaJbLIUs OKCAJATHBIM METOMIOM;

r) MarHus QochaTHbIM METOAOM,;

A) KaJbLMA U MarHus MPU COBMECTHOM MPUCYTCTBUH,

€) HHKeJsl B CTAJH,

K) anmoMUHUA (OCaaUTeNb — TMAPOKCHI AMMOHMST, 8-OKUXHHOJIMH);

3) xene3a B conu Mopa (ocaauTenb — FTMAPOKCHA aMMOHUS),

M) XJIOpA B paCTBOPHMBIX XJIOPHIAX.
Pacuer pesynbTaros npsamoro, 06paTHOrO THTPOBAHUS M TUTPOBAHMUS 3aMECTUTEJIA.
[IpuHLKMIT 5KBUBAIEHTHOCTH (3aKOH SKBHBAJIEHTOB).
CyumHocTb METOAa KMCIOTHO-OCHOBHOTO TUTPOBAHHSA
TexHuka KOMMJIEKCOHOMETPUYECKOTO THTPOBAHUS: NPAMOE 06PaTHOE, KOCBEHHOE |
TUTPOBaHuWe, TUTPOBaHHE 3amecTuTess. IIpuMepel u pacyer pe3ynbTaToB Takux crnocobos |
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10.

11.

12.

13
14.

17.
18.
19,

20.

21.

5.
23
24.
25.
26.

27.

28.

29.
30.

31

33.
34.
35.
36.

37.
38.

TUTPOBaHUsA (ONpeneeHre HOHOB LIMHKA, MarH1s, aHUOHOB, OPraHMYECKUX COeINHEHMH,
JKECTKOCTH BOJIbI).

Onpenenenne xja0pua-MOHOB METOIOM apPreHTOMETPUHECKOTO THTPOBAHMS TI0 CrIOCO0Y
Mopa, @onbrapna u ®asinca.

Onpenenenne BOCCTAHOBUTEJIEH METOZOM MPSIMOTO EPMAaHTAHATOMETPHYECKOTO
TuTpoBanus (Ha npumepe Fe(ll)).

Onpenenenne okucnuTenei METOI0M 06paTHOrO NEPMaHTAHATOMETPUYECKOTO
TUTpOBanus (Ha npumepe MnQ>).

[lepmaHranaTomMeTpuueckoe onpeaeneHne HOHOB METAJLIOB, 00pa3yroLuX
MaJIOpaCTBOPUMBbIE OKCAJIaThl, METOIOM TUTPOBaHUs 3amecturens (Ha npumepe Ca(ll)).
Honomerpuueckoe onpeneneHne BOCCTaHOBUTENEH (Ha npumepe As(111)).
Honomerpuueckoe onpenenenne oxkucauTeneii crocobom TUTPOBAHUSA 3amecTuTeNs (Ha
npumepe As(V), Cu(ll), cunbHbix kucnot, noHoB metamwios (Ba(ll), Pb(Il)), o6pasyrouux
MajopacTBOPUMBbIE XPOMAThI).

Huxpomatomerpus. Onpenenenne Fe(ll).

[TocTosiHCTBO COCTaBa OKpalIeHHbIX coequHeHui. [IpuunHbI HApYLIEHHs COCTABA U
ycnosus GpoToMeTpupoBaHus, 0OecneunBaroIMe OTHOCHTEILHOE MOCTOSHCTBO COCTaBa
OKpaLIEeHHbIX COeAMHEHHUH.

CeeToduabTpbl H MX Ha3HAYEHHE U MPAaBHUIIA X BbIOODA.

Yerpoiicto u npunuun aeiicreust K- cnexkrpomerpa

Oxapaxrepusyiite ncroynnku UK — msnyuenus. Kakue tpebosanus x HUM
NPeabsB.ISIOTCS.

Ha uem ocHoBaH kauecTBeHHblit aHanu3 metoom UK — cniekrpockonun? Kak npoBoauTcs
onpeneneH1e Ka4eCTBEHHOro COCTaBa CMECH BEIECTB, WAEHTH(HUKALHMSA YHCTOrO
BELLECTBA.

Ha uem ocHoBaH konmyecTBeHHBII aHanu3 MetoaoM UK- crniekTpockonuu oHoro
BELECTBA U CMECEH BELLECTB.

Bunbl TymeHus TIOMUHECLIEHLIMH.

Yro Takoe KBaHTOBBIIT BLIXOA IFOMUHECLeHIMH. [TyTH ero noBbileHus.

Kak onpenensror KOHUEHTPaLHIO BELIECTBA MO €ro JIOMHUHECHEHIIMH?

KakoB MeXaHH3M BO3HMKHOBEHHS aTOMHBIX SMUCCHOHHBIX CIIEKTPOB

Yro sABS€TCA AHATUTHYECKAM CHUTHAJIOM JIJIsl KAYECTBEHHOIO M KOJIMYECTBEHHOTO
CMEKTPaJIbHOIO aHaJIu3a

CrniekTpanbHble NOMEXH BAMSIOLINE HA MHTEHCHBHOCTb CMIEKTPaNbHOM UK. ITyTH ux
yuera

DH3HKO-XUMHUYECKHE NIOMEXH, BIMAIOIINE HA HHTEHCUBHOCTD CIIEKTPanbHOi muanu. [lyTu
MX YCTPAaHEHHS.

CrniocoGr1 onpenenenys KOHUEHTPALMKE B SMUCCHOHHOM CMEKTPaJIbHOM aHAJIH3e

[Inams kak HCTOYHMK BO3OYXKIEHHMA SMHCCHOHHBIX CIIEKTPOB, KOTZA UCTOJIB3YETCH.
IIpeumyinecTsa 1 HEAOCTATKH.

DNeKTpHYECKas Ayra ¥ MCKpa KaK MCTOYHHMK BO30Y KAEHHMs! SMUCCHOHHBIX CIEKTPOB, KOI/a
ucnonb3yrores. [IpeumyinecTsa 1 HEIOCTATKH.

MHAYKTHBHO- CBA3aHHAsA MIa3Ma KaK MCTOYHHMK BO30YIKIEHHS IMUCCHOHHBIX CMIEKTPOB,
Korja ucnonb3dyercs. [Ipeumyiecrsa u HenoCTaTKM.

OcHOBHEIE THTIBI CTIEKTPAJIbHBIX PUOOPOB, MPUHLMI X IEHCTBUS U HA3HAUCHHE
YerpoiicTBo v mpuHLMN AeiicTBus cyeTynka [elirepa.

KosnnuecTsenHoe onpeneneHne 371eMEHTOB 110 MX €CTECTBEHHOM paMOaKTHBHOCTH
MeTonbl. OCHOBaHHBIE HA MCKYCCTBEHHO# (HaBEAEHHOI) PaAMOAKTUBHOCTH.
AKTHBaUMOHHBII aHanu3. IIperMyLeCcTBa MU HEIOCTATKH METO/IA.

Buzel xpomarorpamm. Crioco6 ux npexacraBiaeHus

Xpomatorpaduueckne napaMeTpsl, XapakTepU3yoLMe NOBEIEHHE BELIECTBA
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43.

44,
45.

46.
47.

48.
49.
50.
2L
32.

23.

Lh
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Cymnocts noHooOMeHHO# xpomarorpaduu. MOHHTEL ¥ UX PU3HMKO-XHUMHYECKHE
CBOJCTBA.
Ocanousas xpomarorpagus 1 €e BAPHAHTBI,

I"a30BbIit XxpoMaTorpad u ero OCHOBHbIE Y3Ibl.

HerexTopsl, ucnosb3yemble B ra3oBoii xpomatorpaduu. Katapomerp. Yerpoiictso u
o6nacTb npuMeHeHus.

YCTpoiicTBO M 06/1aCTh NPUMEHEHHS M1a3MEHHO-HOHU3ALIMOHHOTO IETEKTOPA.
[IpumeHeHune ra3oBoit xpomatorpaduu Uisi KAYECTBEHHOTO H KOJIMYECTBEHHOTO aHAJIH3a.
AHanuTHYeCKHE CUTHAIBI.

[Ipsimas noTeHumMomeTpus (HOHOMETpPUS).

[NoreHuromerpuyeckoe TuTpoBaHue. CriocoObl HAXOXKIAEHHS KOHEYHOH TOUKH
TUTPOBAHMA.

[onsporpaduueckuii ananus. Bun nonsiporpadpuyeckoii kpupoit. OcTaTouHBbIi,
nuddy3nonnblit, npenenbHbiil MUpPY3NOHHBII TOKK.

Yro sABASIETCS OCHOBO# Ka4eCTBEHHOIO MOIAPOrpahUHeckoro aHanmu3a.
[Monsiporpadudeckuii criektp.

Konnuecrsennbiit nonsporpaduueckuii anann3. Crocobbl HAX0KAEHNS KOHIEHTPALIHIL
AmnepomeTrpuyeckoe THTpoBaHKe. POPMbI KPHBBIX THTPOBAHHS.

Ha yem ocHOBaH KynOHOMeTpHYECKHii aHaIN3. ANnaparypa s NPOBeNeHUs!
KYJIOHOMETPUYECKOr0 aHaIu3a.

[psimast kynoHomerpus. Onpenenesne BbIXOAA MO TOKY.

CymHocTh KynoHOMETpHYECKOro TUTpoBaHus. OCOGEHHOCTH M JOCTOMHCTBA 3TOTO
METO/1a.

Merposioriyeckue 1 aHaNUTHYECKHE XapaKTEPUCTUKN (PU3MKO-XUMUYECKHUX METOLIOB.

3apanus s kouTposbHbIX pabor IMTK1.1-1TK1.4
Kontponbhas pabora Nel.

Bapuanr 1.

Kakue punbTpbl IpUMEHAIOT B rpaBUMETPHH JUIS OTAENEHHS 0CAXKAEMOil (POPMBI OCAKA OT
MaTouHoro pacrsopa? Ilouemy mns ¢unbTpoBanus ocaaka AgCl npennouTuTenbHee
MCTIONIb30BATh He OymMaskHbie PUIBTPEL, a CTEKISIHHBIE PUALTPYIOIIHE THIIN?

Boruncnure maccy norepu ocanxa MgNH PO 4 npu npoMbiBaHiH ero 250 MIT BOJIbL.
Paccuuralite ckayox THTpOBaHMs M BbIGepUTE MHAMKATOP NMpH TUTpoBaHuu 0,1M pacTBopa
ykeychoit  kucnotst (CH,COOH') 0,IM pactBopom ruagpokcuna uatpus (NaOH ).
Honycrumas norpewrsocts + 0,1%.

Paccuuraitre  maccy  HaBeckM  mpemapaTta  STWJIEHAMAMHHTETDAALETATA  HATPHUS
(Na,C\\H, O;,N,-2H,0), neobxomumyio nns npurotoBienuss 500ma 0,020M pacTBopa
IATA.

Bapuanr 2.

Kax Bnusier Ha pacTBOPUMOCTb OCajka MPHCYTCTBHE MOCTOPOHHMX 31EKTPOJMTOB (MOHHAS
cuna pactsopa)? Yro Takoe conesoii 3ddext? Paccunraiite pacTBOPUMOCTb TMAPOKCHAA
marnus B 0,05M pacTsope xnopuaa Kauust # CPaBHUTE C PACTBOPUMOCTBIO B YHCTOH BOJE.
Berauciure maccosyio nomo MgSOs 7H>0 B Texuuueckom npenapate cynbdarta MarHus,
€ciu U3 HaseckH ero Maccoi 0,4285 r nonyyeno 0,1920 r Mg-P0+.

Kaxk nposonutcst onpenenenne xnopun-uoHoB meronom Possrapna? Hanumure ypasHenns
peakuuii U BbIBeIUTE POPMYITy LISl pacueTa MacCOBOI KOHLEHTPALMH XJIOPH/I-HOHOB.

41



(%]

HAns  onpenenenns oxcupa kanbuus (CaQ) nasecky wu3BecTHsaka wmaccoii 0,2010r

1 s
pacTBopuad B Kucnote u obpaboramu 25,00mn 0,1045H. (£, 25) pacTBopa LiaBeseBoi

1
kuciotsl (H,C,0,). Ocratok koTopoii orrurposamn 4,10mn 0,1250u. ( f,, =§) pacTBopa
nepmanrasara kanus ( KMnQ, ). Paccuunraiite maccoByio nomo Ca() B uszBecTHsKe.

BapuanT 3.
B kakom ciydae ocaxxaeHne cumTaercs npakrudecky nosnHbim? [okaxure pacuerom, Gyner
JM NoJHBIM ocaxknenue BaSOs u3 pactBopa obumum o6bemom 0,5 51, npuU KUCMOJB30BAHMH
CTEXHOMETPHUECKOro Kosmuectsa ocaaurens (H>S0y).
Kakyro maccy Fe;04 cnenyer B3sth st nonydenus 0,2 r Fe>03?
Hanwwure ypasuenue peakumn OJ/[TA ¢ wonamm marnus. B kakoii cpene cienyer
MPOBOJAMTE THUTPOBaHHE U nouemy? BriBenure dopmyny s pacuera Macchl MarHus, eciiu
Ha TUTpOBaHKe 3aTpayeHo 15,20mn 0,1050M pacrsopa I/[TA.
BBIYHMCIMTE MOJISIPHYIO KOHUEHTPALMIO M THTP MO XJOPY pacTBopa HuTpata cepebpa
(7(AgNO,/Cl)), ecnn k HaBecke xnopuaa Hatpusi maccoit 0,1173r npubasumn 30,00m

pacTBOpa HuTpata cepebpa W ero ocratok orrutpoBamu 3,20 Mj pacTBOpa THOLMAHATA
ammonus ( NH ,SCN ). U3ssectHo, yto 1,000mn pactsopa NH SSCN skBuanenter 0,973mn

pacrBopa AgNO, .

Bapuant 4.
Onpenenerne Xn0pua-HoHa B PacTBOPUMBIX Xxjnopuaax. OBGOCHYITE YCIOBHS OCaXIEHHUs
HOHamMK cepebpa, yCIOBHs NMPOMBIBAHMS M NPOKAIMBAHMS Ocanka. Buisemute dhopmyny s
BbIYUCJIEHHS] MACCOBOH NOJIH XJIOPH/I-HOHA B HABECKE.
Ocanok cynbdpuna xanmus (CdS), nomyueHHbIi Npu rPaBUMETPUYECKOM ONpPEAENEHHH
xanmus, npombutn 100 ma Boasl. Paccuuraiite Maccy kaaMus, nepewIeero B pacTBop npH
MPOMbIBAHIM OCA/IKA.
Kak onpenemnts TOYHyH0O KOHLEHTpauuio pactBopa rugpokcuma Hatpus (NaOH ),
MCMO/Ib3ysl B Ka4yeCTBE YCTAHOBOYHOrO BELIECTBA JWIWAPAT LUABEJNEBOM KUCJOTHI
(H,C,0,-2H,0)? Hannmute ypaBHeHue peakuuu W BbBeauTe (GOpPMyNy s pacuera
MOJIIpHO# KOoHUeHTpaunn NaOH .
Paccuuraiire maccy uaseckn comn K,Cr,0,, HeoOXOmMMyK Ui NPUrOTOBNEHHS 21

0,1500M pacTBopa auxpomara Kajius.

Bapuanr 5.
Beimager snu ocajok okcanata KaibUps B CHJIBHOKHMCIION cpeme npu A00aBieHHMH K
ananusupyemomy pacteopy (Ca’") usbbirka ocamurens (C-047). O6ochyiiTe oTBer.
[Tonusurces: nan nosbicuTes pacTBopumocts AgBr npu A06aBEHUH B PACTBOP Ha/l OCALKOM:
a) 0,IM pacreopa KBr,
6) 0,IM pacrBopa KNO;
Ykaxure, kakum TpeGOBaHMAM MIOJDKHbI YHOBIETBOPATH CTaHAAPTHBIE (YCTAHOBOYHBIE)
BewiecTsa. IlpuBeauTe npumepsbl CTaHAAPTHBIX (YCTAHOBOYHEIX) BEILIECTB, HCMOb3yEMbIX B
METO/I€ KUCJIOTHO-OCHOBHOTO THTPOBAHHA.
B MepHoii konbe BmecTUMOCTBIO 250,0MJ1 IPUrOTOBMAM PAcTBOP M3 HABECKH XHMHYECKHM
uucroro xyopuna Hatpus ( NaCl) maccoit 0,3076r. Berancinte MONSPHYIO KOHLIEHTPALIMIO
M TUTP MOJIY4EHHOTO PacTBOpA.
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3aganus Ans KOHTpoabHbIX pador MTK2.1-1TK2.3

KonrponbHas pabora Nel.

BapuarT 1
I. UcTounukmu BO30OYXAEHHs, MPUMEHsSEMbIE B aTOMHO-3MHCCHOHHOM CIEKTPAJIbHOM aHajIM3e.
Hx xapakrepucTHka.
2. Haznauenue u npasuia Beibopa cBeTodunbTpoB B HOTOMETPUUECKUX METO/IAX aHAJIH3A.
3. B KakOM MHTEpBaJe JUIMH BOJIH MPOBOIAT aHAIM3 MO HH(paKpacHbIM criekTpam?
4. Haiitu xonueHTpauuio (oromerpuyeckoro peareHta R, HEOOXOAMMYIO [UISi CBSI3bIBAHMS
onpenesnsemMoro nona M B okpaienHsiii kommnekc MR Ha 99,5%. O6uwasi KOHUEHTpaLKs HOHA
M pasna ¢(M).
5. B 4eM CymHOCTb KyJJOHOMETPHYECKOTO THTPOBAHMUS MPH MOCTOSHHOM TOKe?
6. Ilpu NpsiMOM KyJIOHOMETPHYECKOM OMNpENeNICHHH MEIM HA MEJHOM KYJIOHOMETpEe Oblio
BbiZiesieHO 3,293r mean. OnpenenuTh Kakoe KOJMYECTBO 3JIEKTPUYECTBA ObUIO 3aTpa4yeHO Ha
BbIJEJICHHUE 3TOM MacChl MEJI M3 PaCTBOPA MEIHOIO Kyrnopoca?
7. Tonkocnoiinas xpomarorpadus. CyuiHOCTb ¥ Ha3HAYEHHE,

BapuarT 2
1. TlpuHuMnnanbHas cxeMa M3MEPEHHSI MHTEHCHMBHOCTH CHEKTPaJbHbIX JHHHI C MOMOLIBIO
mukpodoromerpa.
2. CneKkTpoOMETPUYECKHE METOIbl ONpPENE]eHHs KOHLEHTPALMM OPraHWYeCKMX BELIECTB B
uHppakpacHoit 06nacTy.
3. KBaHTOBBII ¥ SHEPreTHYECKHMIT BLIXOM JTIOMHHECLIEHLIMH, X B3aHMMOCBS3b.
4. OtHocuTENbHAs WHTEHCHBHOCTb JIIOMHHECLEHLIMM HCCNEAYeMOro pAcTBOPA B ENMHHMLAX
LIKaNbl perucTpupyomero npudopa passa 50 emunuuam. Ilpu nobasneHnn B 3TOT pacTBop
0,1MKr/mui OnpenensieMoro BeecTBa CyMMapHasi KOHUEHTPALMs OKa3ana B TeX ke YCIOBHSX
OTHOCHTEJIbHY!O HHTEHCHBHOCTD B 75 enuuuu. Haliti KOHUEHTpaLHIO HCCielyeMoro pacTsopa.
5. Iloyemy Henb3s MPOBOAMTHL KyJOHOMETPHYECKOE THTPOBAHHE B sueiike C HEpa3eNeHHOI
KaTO/IHOM ¥ AHOJIHOI YacTAMu?
6. Kakue HHANKATOPHbIE 51€KTPO/IBI IPHMEHSIOT B aMIIEPOMETPUYECKOM THTPOBAHHH?
7. OmnpeneneHne OTHOCUTENLHOTO COMEPXKAHMs BELIECTB B AHANM3MPYEMOH CMECH METOIOM
rasoBoH Xpomarorpadum.

BapuarT 3
1. BeinosiHeHHe Ka4eCTBEHHOrO aHaJIU3a 110 CTIEKTPaM CPaBHEHUSs JJIEMEHTOB Ha crieKTporpade.
2. Kparkas xapaxkrepucTika WH(pPAKpacCHBIX CMEKTPOB morjomenus. Wx oTimume oOT
3NIEKTPOHHBIX CMIEKTPOB MOTJIOLEHH.
3. Yem oranuaercs GoTOKONIOPUMETPHS OT CNEKTPOHOTOMETPHH?
4. Tlpn ¢otomerputeckom omnpeneneHun skesnesa OGbUIH MOMyYeHbl MAapajlIebHbE 3HAYEHHUS
maccol (B wmr): 0,30; 0,33;.0,27; 0,29; u 0,31. BbIYUCIHTD OTHOCHTEIHLHOE CTaHOapTHOe
OTKJIOHEHUE S, HaAWIEHHOM Macchl xkene3a m(le).

s Sm{F'e}
‘sr = 3
m(Fe)
rae Sm(Fe) = CTAHAAPTHOE OTKJIIOHEHHE;
m( Fe) - cpeniHee 3HaAYE€HHE MACCHI JKele3a.

5. B ueM cymHOCTb NOTEHLMOMETPUYECKOTO TUTPOBAHMS MallbiX KOHLEHTPALMii BELIECTB M0
meroay ['pana?

6. B uyem CyuIHOCTb aMnepOMETPHYECKOr0 THUTPOBAHMS C 3NEKTPOAKTHBHBIM HHIMKATOPOM,
B3aMMOICHCTBYIOLUM C THTPYEeMbIM KOMIoHeHTOM? KpuBas THTpOBaHMUS.
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7. Kononounaa  xpomarorpadms. CymHocTh ¥ HasHaueHWe.  XapakTepUCTHKa
XpomaTorpadrueckoii KOJOHKH C MOMOLIBIO TEOPHUH «TEOPETHYECKUX TAPEsIOKy.

BapuarT 4
1. IlpuHuMnuanbHas cxema M3MEpeHUs aHAJIMTHYEeCKOro CHrHajlla B aTOMHO-abCcopOLUHOHHOM
aHanuse.
2. IlpyHunnuanbHas cxema U3MEpEeHHsl ONTHYECKOH TJIOTHOCTH PacTBOpa.
3. IlpsiMbie MOMUHECLIEHTHbIE MeTObI aHau3a. CyLIHOCTh METO/IOB.
4. B 4em nposizIseTCcs NpeMMyILIEeCTBO PTYTHOTO KaNaroliero 3jiekrpona’?
5. B 4em CymHOCTP KyJIOHOMETPHYECKOTO THTPOBaHHS BELIECTB TMPH MOCTOSHHOM
(KOHTPOIMPYEMOM) MOTEHLIHATIE.
6. Ilpu KyJIOHOMETPHUYECKOM aMIepoCcTaTH4eCKOM TuTpoBaHuu pactopa K-Cro0;
3JIEKTPOXUMHYECKH reHepupyembim Fe(l]), Ha BoccraHoBienue woHos Cro07 NoHano6uIoCH
25munyT npu cune Toka 200MA. Onpenenuts MaccoBoe conepkanue K>Cr>07 B pacTBope.
7. T'papuyeckoe (Ha Xpomarorpamme) BpeMsl YAEPKMBAHHUA KOMIOHEHTOB COCTABWJIO,
COOTBETCTBEHHO, 3, 5, M 8cm. BbicoTa Bcex MHMKOB Ha Xpomarorpamme onuHakosas. Haiitu
OTHOCHTEJIbHOS COAEPKAHUE KAXKIAOI0 U3 KOMIIOHEHTOB CMECH.

BapuarT 5
1. Crniocobbl  aToMM3aLMKM 3/IEMEHTOB B aTOMHO-a0COPLMOHHOM aHANM3€ M MX KparTkas
XapakTepuCcTHKa.
2. Omnpenenerue KOHLEHTPALMH BEWECTB MeToAOM p06aBok. CymHOCTL MeToma M ero
Ha3HaYeHHue. AHAIUTHYECKNH U rpadyecKuil BAPUAHTHI.
3. 3akon BaBunosa.
4. Pacteop, coxepxkaliuii CBETOMOrJIOWIAIOLIME KOMIUIEKCHbIe coemuHenus Cu wu Ni
(DOTOMETPHPYIOT NpH ABYX IIMHAX BOJH A1 M A2. ONTHYECKME MJIOTHOCTH PAacTBOPA MPH THX
AJMHAX BOJIH B KKOBETE C TOJLIMHOW clios 1cM paBHbI, cooTBeTcTBEHHO: Ay =0,45 n 43.=0,25.
Mounspubie K03 PULHeHTBI NOTJIOIEHUs KOMILIEKCOB PaBHBI:
ecupy =2-10* n/mombeMm;  ecupy =110 n/mombeMm;  ewigy =5'10° n/moab-cm;
eénigzy =1-10° n/monb-cm. PaccuuTaTh MO STHM  JAHHBIM koHuentpauuu Cu u Ni B
(poTomMeTpupyemMoM pacTBope.
5. [loTeHuman noayBOIHBI B NOASPOrpadMy 1 €ro NPakTHYECKOE HCIONb30BAHMUE.
6. Ilpu noreHumomeTpuyeckoM THTpoBaHuu pactBopa Na>CO; skBuBaneHTHbiii 06bem 0,01M
pacrBopa HC/ cocrasun Smn. Onpenenute maccoBoe conepxkanue Na:CO; B TUTpyeMoM
pactBope.
7. KosbduumeHT cenexkTMBHOCTH & IBYX pasfenseMblX KoMroHeHToB A4 u B pasen 3
(e = Du/Dp = 3). llpuseneHHoe Bpems yNEPKHUBAHUS KOMIOHEHTAa A, perucTpHpyemoe
rpaduueckn Ha Xxpomarorpamme, coctasisier 9cm. Haiitu npusenenHoe Bpemst yaepKuBaHus Ha
XpOMaTorpaMme KOMMoHeHTa B,

3anaumn ans ouenkn komnerenumii MNK1.1-1TK-1.4

I. BbluucanTs MacCy HaBECKM CHJIMKATa C MaCCOBOM 0siel KpeMHus 18%, KOTOPYIO HYKHO
B35ATh 115t 1osy4enus 0,0724 r npokaneHHoro ocaaka SiO.

2. Ilpu kaKko¥ KOHLEHTPALMM LIEJIOYN HAYHETCs OCAXKIEHHE ruIpokcHaa Maraus u3 1,2-102M
pactsopa xnopuza Marius? Jlns Mg(OH), ITP°=6,0-10"°.

3. Bbruucauts pactBopuMocTh okcainata kaibius (CaC204), €cii pacTBOp Ha OCAAKOM HMeEET
pH =3 u u30ObITouHyl0 KOHUEHTpauuo okcanar - HoHoB 0,01 monw/n. s CaC204
[TP° = 2,3-10”. CTyneH4aTble KOHCTAHTBI AUCCOLMALIMMU LABENEBOI KHCIOTDI (H2C204):
Ki=5,6'102% yu K;= 5,4:107.
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10.

11

12.

13.

14.

15.

17.

18

19.

Maccosasn nossa cepel B yrie cocrasnsaet 0,5%. Kakyro HaBecky yriis HeOGXOAMMO B3ATH 1A
ananm3a, 4robwl nony4ute 0,19 r ocanka cynbdara 6apusn?5,0 ma 0,05M pacrsopa cepHoi
KHCI0TbI pa3baBuiu 10 1,0 11 u 3arpatii 300 M1 OJIYYEHHOO PacTBOPA HA MPOMbIBAHHE
0,40 r ocanka cynbara Gapust. BeIMHCINTL MACCOBYIO OO PACTBOPEHHOTO OCA/KA, CYMTAS
HaChIleHNe pacTBopa nonueM. [ina BaSOs TTP°=1,1-101°,

Berunciuts pactBopumocts cynbdara Gapusi: a) B Bone; 6) B 0,1M pacrsope HCI (yuects
BausHue pH). Jlna BaSO4 ITP° = 1,1-107'°. Koncranra muccoumarmu H2SO4 Kz = 1,2:102,
Kaxoit o6rém pacrsopa ¢ maccosoii nosneit NHs 12% u miorHoctbio 0,95 r/em® tpebyercs
ana npurorosneHns 8,01 2,0M pacteopa? Kakoe 3Ha4eHHe UMEET TUTP MPHUrOTOBJIEHHOIO
pacTBOpa amMmmHaka no xjopoBoaopoaHoi kuciaore (TnuymHCl)?

K 20,00mn anamusupyemoro pactsopa NaCO3 npunuau 30,00mn 0,2040M craumapTHOro
pactBopa H2SO4 n ynamunu CO; kunsiennem. Ha TuTpoBaHMe OCTaTka KHCIOTBI MOLIJIO
15,12mn cranpaprhoro pactsopa NaOH. VYcranosneno, uro 1,000mn pacrtsopa NaOH
sxpuBaneHted 1,010mn pactsopa H2SOs. Berunciuts Mossipayro konuentpauuio Na;CO;3 B
aHanu3upyeMoM pacteope. Hanuiuunre ypaBHeHUs: peakiuid.

Paccuurarh u nocrpouts kpuByio Tutposanus 10ma 0,1M pactsopa NHsOH (a1 NHsOH
K=1,76.107) 0,1M pactBopoM HCI. Pacuer BbimosnuTh st Touek, koraa mobasnexo O
99.9; 100; 100,1% TuTpaHTa OT S5KBHBAJIEHTHOrO KOJNMYecTBa. Buibpats unankatop. Kakyio
OKpacKy MMEET MHIMKATOP B HA4aJIbHOM M KOHEYHO# Touke TuTpoBanus (KTT)?

Kaxoii 06bém Boabl HyxHO no6aButhb k 1 11 pactsopa ¢ maccosoii noneit HNO; 30%, yto6bi
nosy4uThb 3% pactsop?

Hasecky cmecn munepanbHbix coneii maccoit 0,9500 r BHechIM B pacTBOp WENOYH M
otorHanu NHs, nponyctus ero 8 50,00m1 0,2060M pacrsopa HCIl. Ha TurpoBanue ocraTka

KuCI0Thl nowio 6,25mn 0,2010M pacrsopa NaOH. BeruucanTs MaccoByro 00 a30Ta B
cMecH.

- Hoctpoute kpusyto Thtposanus 10 ma 0,1M pacrsopa HNOs; 0,1M pacrsopom NaOH.

Pacuer BbimonHuTL AN TOuek, korma mobaeneno 0; 99,9; 100; 100,1% TUTPaHTa OT
SKBMBAJIEHTHOro Kosu4ecrsa. Buibpats unmmkarop. Kakyio okpacky mmeer mmamkatop B
Ha4aJIbHOW M KOHEYHOH TOYKe TUTPOBaHUA?

Kaxkoit 00rém pactsopa ¢ maccosoii noneit H2SO4 4,9% u notHoctbio p=1,0 r/em’ HyxHO
nobasuts k 101 0,11, pactBopa H2SO4, 4to6b1 nosyunts 0,1M pacrsop?

Kaxoit o6sém 0,10M pacreopa HCl TpeGyercs B3aThb a1d HelTpanM3almm ammuaka,
Boiziesiemoro u3 0,5000r BemiecTBa ¢ maccosoii noaei asora 4%, ytoObl Ha THUTPOBaHuUe
n30brTka HCI nomno 5,0mn 0,11M pacrsopa NaOH?

[loctpoute kpusyio Tutposanus 0,IM HNOs pacrsopa 0,1M pactsopom NaOH. Pacuer
BBITIOJIHUTL Ui TO4eK, koraa nobasneso 0; 50; 99,9; 100; 100,1% Turpanta oT
SKBHBAJICHTHOTO KOJIM4ecTBa. Bribpate uHaukaTop.

K 0,2132 r pyawt ¢ maccosoii nosneit MnO; 8,68% nobGasumu cepryro kucaory u 19,65 mn
0,1215n. pacrBopa H2C204. Kakoit obbem pactBopa KMnOs noiimer Ha THTpOBaHHe
n30biTka HaC204, eciu no namHeiM pyroro ananusa Ha 25,00 mu pacrsopa H2C204 uzer
21,44 mn pactBopa KMnO4? Hanuiuure ypaBHEHHUs! PEaKLHid.

. PaccuuTath moteHuMan mns creneHu OTTUTPOBAaHHOCTH T = 90%; 100% mns THTPOBaHUS

pactBopa inaseneBoii kucnotel (H2C204) cranmapTHBIM pacTBOPOM mnepMaHraHara Kaius
(KMnOy).

VYpasuenue Hepncra. DopMabHbIi MOTEHLIHAJ. Bnusnue obpa3oBanus
TPYAHOPACTBOPHMbBIX ~ COEIMHEHMH HAa 3Ha4YeHHe noTeHumana (ocagok obpasyer
BOCCTaHOB.1€HHas hopma napbi).

. K pacrBopy, conepxatnemy 0,2268 r KCI03 no6asunu 48,35 mn 0,1980M pacreopa FeSOq ,

Ha THTpPOBaHKe u3bbITka koToporo nouwto 11,27 ma 0,10881. pactBopa KMnO4. Buncauts
maccosyro nomo KCIOs B cmecu. Hanucars ypasHenus: peakumii.

Paccuutari noteHuman B Touke SKBUBANEHTHOCTH TpU TMTpoBanuu FeSO4 nepmaHraHatom
kanust KMnOs, E° =+1,51B. E° =+0,77B.

MnO,” H* IMn® Fe*' |Fe*
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20. UHankaTtopel B METOAE OKMCJIMTEIBbHO-BOCCTAHOBUTENILHOIO TUTPOBAHMA: 0OGpaTHMBIE,
HeoOparumbie, crienuduyeckue. [IpuBecTn npumepsl.

3anaumn nns ouenxkn komnerenumi MNK2.1-MK-2.3

OTHocuTENbHAs ~ MHTEHCHBHOCTb  JIIOMHWHECLIHLMM  CTaHOAPTHOTO  pacTBOpa  MpH

koHueHTpauun 0,02mkr/ma pasHa 100 enuMHMLAM MO LIKAJE PErMCTPUPYIOLIErO nMpubopa.

Kakyr0 KOHUEHTpaUMIO HMEET MCCIENYeMblii pPacTBOp, €ClM MNpU TeX Xe YCIOBHSX

M3MEPEHHUs €ro OTHOCHTENIbHASI MHTEHCHBHOCTD JIIOMUHECLIEHIMH cocTaBuia 80 equuun?

2. H3mepenusi ONTHYECKOH MUIOTHOCTH PacTBOPa B KIOBETAaX C TOJIIMHON Clost 2CM U 5cM
cocraBuin, cootBeTcTBeHHO, 0,2 u 0,5. Kakoif BBIBOJ M3 3THUX JaHHBIX MOXHO CHOENaTh
OTHOCHUTENI5HO COOMI0eHHSI OCHOBHOIO 3aKOHA CBETONOIOMEHUs?

3. PactBop /'e(ll) nOTEHUMOMETPHYECKUM MeETOAOM OTTMTpoBaH pactBopom Ce(IV) no
noresunana 0,83B. Cxonbko npouentoB Fe(ll) oOCTanOoCh HEOTTUTPOBAHO, €C/IH
CTaHAapTHLIA notenuuan cucremst Fe(lll)/Fe(ll) paen 0,77B.

4. PacrBop nowos Fe(ll) oTrutpoBaH noteHUMOMeTpUYeckH pactBopom KMn(Oy no notenumana
0,77B. Kakosa crenenb ortutpoBaHHOCTH (Wiu % OTTHTpOBaHHOCTH) MOHOB Fe(ll), ecnu
CTaHJAPTHLIA 3JIEKTPOAHBIH notenuman cucremsl Fe(lll)/Fe(ll) npn 3TuX e YCIOBHAX
paseHn 0,77B?

5. I'papuueckoe Bpems ynepxaHus KOMIOHEHTOB, PErHCTPHPYEMOE Ha Xpomarorpamme
COCTaBMJIO, COOTBETCTBEHHO 2; 5 1 9cM. BHICOTHI MUKOB MEPBBIX ABYX KOMIIOHEHTOB ObLIM |
ONMHAKOBLIMHK, a mociaeaHero — B 3 pasa Oosbwie nepebix. Haiitu oTHOCHTENbHOE |
COAepPKaHHE KOMIMOHEHTOB B aHAJIM3UPYEMOM CMECH.

6. Paccuutath maccosoe coxmepxanue Pb u Bi B CMeCH MO CBETOMOIJOLIEHHWIO BOMHBIX
PacTBOPOB KOMILIEKCOHATOB 3THX MeTa/uioB npu 240 u 365HM. 3HauyeHUs ONTHHECKOMH |
MJIOTHOCTH PAacTBOpa cMecH KomrulekcoHatoB (Pb-3/[TA w Ni-3J[TA), u3mepenHbie B |
KIOBETE€ C TOJIUMHON CjI0s 3CM, COCTaBMJM, COOTBETCTBEHHO, A240=0,87 u Azes=1,24. |
O6wmii o6vem doromerpupyemoro pacrsopa S0mi, 3HaueHHS MOJSAPHBIX KOIDOULHMEHTOB |
MOrJIOUIeHHs (B JI/MOJIb° CM) PaBHBI: ‘

7., 8. &pp- 9. &eBLagTA

3TA

10. A=240um | 11. 8900 12. 2800

13. 4=365um | 14. 900 15. 9900

16. JllomuHecuenTHbIi peareHT HR sBisiercs cnaboii KMCIOTOH C KOHCTAHTON KHCJIOTHO
nuccoumannn k=110, Kakast 10mkHa GbITh KOHUEHTPALMS PeareHTa B pacTBope, 4ToOb!I
npu pH=4 obecneunts 100%-blii n36bITOK €ro peakuuonHOM popmel R? MakcumanbHas
O’KHaaemasi KOHLEHTPaLKs ONpeeNsieMoro HoHa Meraaa cocrasusier 1107 monw/i. ;

17. 3nauenus npenenbHOro auddY3MOHHOro TOKAa MCCIENYEMOTO pacTBOpa M PacTBOpa |
CPaBHEHMA MPH OJIMHAKOBBIX YCIOBHUAX MONAPOrpadHpOBaHUS COCTABUIIN, COOTBETCTBEHHO |
1,0 u 1,2mMKA. Konuentpauusi pactBopa cpaBHeHus 1,2mr/mn. Uemy paBHa KOHLIEHTpaLys |
MCCJIelyeMOr0 pacTBOpa, eciii 00beMbI paCTBOPOB OJAMHAKOBbIE?

18. Ilpu KOJMYECTBEHHOM OMNpEAENEHNH B Tra30BOi XpoMaTorpaduu ObUIM HMCMOJB30BAHBI |
BHEUIHHWE CTaHAAPTBI, COAepalime 3Mr/n u 7Mr/n OnpenensieMoro BELIECTBA, IUIOLIAb |
MUKOB KOTOPBIX Ha XPOMATOrpaMMme COCTaBHJIA, COOTBETCTBEHHO, 9 u 22cm’. Onpenenutsb :
KOHLIEHTPALMIO 3TOr0 BEIUECTBA B aHANM3MpPyeMo# mnpobe, eciu npu TOM ke obbeme
BBEJIEHHS 1IPOOBI B MCnapuTenb XpoMartorpada miowmaas nuka cocrasuia 18cm?.

19. CriocobHeiii k puyopecuenumm xenaTHbiil kommiexke metania (M2 )o6pasyercs no peakuun:

M? +2HR+2H,0 D MR, +2H,0".

20. Ilpu kakOM MMHHManbHOM 3Ha4yeHuH pH pacTBOpa 5Ta peakuus MpPOTEKAeT KOJHYECTBEHHO
(Ha 99,9%), ecnu paBHOBecHas KOHUeHTpauusi pearenta HR cocrasiser 110 mons/n?
(Konkypupyroiue peakiuun oTCyTCTBYIOT).
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BOl'lpOCbl AJI YCTHOT0 KOHTPO. IS

Tema 1. TpeGoBanus TexHnKH G€30NMACHOCTH H OCHOBHbIE NMPABH.JIA
paboTe! B 1abopaTopuu

1. Kakue tpeboBanus MpensaBasIOT K IOMELIEHNIO XHMHYECKOii nabopaTopuu?

2. KakuMH CaHMTApHO-TEXHHYECKMMH CHCTEMAMM [OJDKHA ObIThb OCHAIEHA XMMHYECKast
naboparopus?

3. Kakue mnpaBuna JOMKeH H3Y4WTh CTYIEHT, NpHUCTynas K paboTe B XHMHYECKOii

naboparopun?

[lepeuncnure npaBuia noBeseHHs B XMMUYECKOIi 1abopaTopun?

Kakue npasuna paboThbl ¢ CHILHONAXHYIMMH BEIECTBAMM Bbl MOXKETE HA3BAThH?

[lepBasi nOMOIIb NOCTPAABLIEMY NPH MOPAKEHHHU 3JTEKTPHYECKMM TOKOM.

Yro Hazo cnenath Npu TEPMHYECKOM 0XOre HeGOBbILIOH MIOMAAM KOKHBIX MOKPOBOB?

Kak yHHUYTOKHTB OCTAaTKH PacTBOpPA KHUCIOThI?

Kakoii user n mapkuposky umeer GaioH C a30TOM (aMMHMAaKOM, KHMCIOPOIOM, BO3IYXOM

aUETHJIEHOM, CEPOBOAOPOAOM)?

10. Kak 4acTo npoBOAsT OCBHAETENLCTBOBAHME ra30BbIX OaNIOHOB?

200 =IOy TN

5

Tema2. JIaGopaTopnas nocyaa
I[Ipusenvre npumeps! 1abopaTopHO# NOCYAbI OOIMEro Ha3HAYEHHUSL.

L
2. TlpuBenvTe npumMepsl MEpHO#t 1abOPATOPHOI MOCYIbI.
3. YTo Takoe K1acc TOYHOCTH MEPHON XUMHYECKOM Mocy bi?
4. Yo Takoe rpaaynpoBka MepHOI nocyms?
5. YTO 3HAauMT TEPMHH «XUMHYECKH YMCTas MOcyna»?
6. Kakue Moromme cpeacTsa uisi XMMHYECKOH NOCY b Bbl 3HaeTe?
7. B kakom cnyuae nose3yrorces hapopoBoii XuMHuecKoii mocymoii?
8. Ilpusenwre npumepsi GpapdhopoBoii noCyabl.
9. Kakue npucnocobnenus st cymku 1abopaTopHoii mocy bl Bbl 3HaeTe?
Tema 3. Becbl ¥ TeXHHKA B3BeIIHBAHHUSA
I, Kakue npucnocobnenus nis cymkn 1abopaTopHoOil mocy sl Bbl 3HaeTe?
2. HasoBuTe npeumylIecTBa MEXaHUYECKHUX KOPOMBICIOBBIX (PbIYaXKHbIX) BECOB.
3. KakoBa a0conoTHast NOrpeurHOCTb B3BEIIMBAHMS HA aHAJTMTHYECKUX BecoB BJIP-200?
4. Yro Takoe «BecoBasi KOMHATa»?
5. Kak knaccupuuupyror Beckl B 3aBUCHMOCTH OT MacChl B3BELIMBAEMOT0 npeamera’
6. Ilepeunciure obume npasuna paboThl HA AHANUTHYECKUX BECAX Pa3HbIX THIIOB.
Tema 4. Ilpo6oorGop u npoGonoaroroBka
1. ITonsitue npo6a.
2. Knaccudukanus npo6. Pasnnunbie BUabl knaccuurarmii.
3. I'enepanvHas npoba. Tpebosanus
4. Cpennsis npoba. TpeGosanus
5. KeaagparoBaHue npoOsl
6. OT6op npoGkI CIMyYMX MAaTEPHAIOB.
7. Cocranenne paboyero miana npoboorbopa
8. ®@pakuHOHHbII NPo6oOTOOP

9. ABTOMaTH3MpOBaHHbIE YCTPOICTBA NPpoGooTGopa
10. batomerp 11 ero ycrpoicTso

11. Pac4er maccel reHepanbHO# npoobi

12. Jlpo6nennit npobs..
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13
14.
15,
16.
7.
18.
19.
20.
21.
22,
23.
24,
23,
26.
27.
28.
29.

ol

o0 3o

11.

12.

I'poxouenue.

Hcnonb3osanue 3011a 1u1st 0T60pa npoosl
YcrpoiicTteo TpyOku s otbopa npob raszos
Tpebosanrs k otbopy npob razos

OT16op Gonbmux npob rasos

Bnusinue rinyOunbr Ha otO0p npoOsbi
Knaccudurauus soa ¢ Touku 3perus npobootdopa
Bunasr orbopa npob Boasi

[TutbeBas Bona u oTGOp MpPoOsI ee mpobsI
CnocoObl koHCepBaLK npob BojbI

Cnoco6sl oT60pa npob sibaa, cHera, NoKAeBOi BObI
Kosu Buna u npunumn ero pabotsr
[Ipoboorbopuuk bukepa u npunimn ero paboTei
KoHcTpykumu npocreiiinx Bo3ayxo3abopHUKOB
[onstue cvemanktoii npobel BO3ayxa
AcnupaunoHHblit npo6ooTdop

BakyymHbiit npobootbop

Tema 5. IlpuroroBjieHne pacTBOpoB
Knaccudukaims pactBopos.
CranjaprHblie pacTBOPBI: MPUrOTOBJIEHHBIE (MIEPBUYHBIE CTAHIAPTHBIE PACTBOPbI) U
YCTaHOBJIEHHBIE (BTOPHYHbBIE CTAHIAPTHbIE pacTBOPbI). [IepBHUYHbIE CTAHAAPTHBIE
(ycTaHOEO4YHBIE) BelecTsa.
Tpebosanus, npenwsBisieMble K YCTAHOBOYHBIM BELIECTBAM.
DukcaHaIbL.
CranpaprHble pacTBOPbI KHCJIOT M OCHOBAHMIA, MPUTOTOBJIEHHE M CTAHJAPTU3ALINA,
MEepPBUYHbIE CTAHAAPTHI.
Pacuer n npurotoBnenne OydepHbix pacTBOPOB.
[Tpurorosnenne pabounx pacTBOPOB B METOZE OCAAUTENLHOTO THTPOBAHMHS.
Pabouue pacTBOPEI B KOMILIEKCHMETPHYECKOM THTPOBAHHH.
Crocobet npUroToBieHNs, yCTAHOBIIEHNs! KOHLIETPAaLMK pabouuX pacTBOPOB B
KOMIJIeKCOHOMeTpU4YeCckoM TuTpoBanuu. Kommnekcons! II u 111 ux cBoiicTsa.
Otnununrenshbie ocobenHocTi kommekcona 11, kak TuTpanTa (cTexuomeTpus
B3aMMOJISICTBUSA).
[Ipurorosienue, XxpaHeHHE HHAMKATOPOB, IPUMEHSIEMBIX B KOMILIEKCOHOMETPHH Ha
MpHUMEpe METAJIOXPOMHOIO HHIMKATOpPa - 3PHOXPOMOBOI0 4epHOTo - T.
[lepmanranatomerpus. CTaHnapTHbIH PaCTBOP, €10 MPUTOTOBIEHUE, CTAHAAPTH3ALIMS,
XpaHEeHHe,
Honomerpusi. CranapTHble pacTBOPLI, MPUrOTOBJIEHNE, CTAHAAPTU3ALIMS, XPAHEHHE.
YcnoBue npoBeneHns peakiuuu HOAa ¢ THOCYIbHAaTOM HaTPHS.

Tema 6. I'paBumeTpuuecKuil AHAIN3.
Cywroctb rpaBumerpuyeckoro ananusa (I'A). Kparkas XxapakrepucTnka OCHOBHbBIX CTazuil
I'A.
Ocaxnaemas u rpasumerpuyeckas Gpopmbi ocaaka. TpeGoBaHus, MPEbIBISEMbIE K HHM.
[punHumn sbrancnenus pesynsratos I'A. IToHsTHE 0 rpaBuMeTpuyeckoM paktope (pakrope
nepecuera)
O6pasoBarne ocankos u ux cBoicTBa. OTHOCHTE/ILHOE MEPECILIEHHE PACTBOPA H €ro
BJIMSTHUE HA CTPYKTYPY M AUCIIEPCHOCTb OCA/IKOB.
Ycnosue nonyuenns kpuctaanuyeckux ocaakos. Criocobs! ykpynHenus yactui, CrapeHne
KpUCTA/TN4YECKHX 0cankoB. OcaxeHne 13 rOMOreHHBIX PACTBOPOB.
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6. VYcnosus nonyyenus amopdHeix ocaakos. O6pazoBaHue ¥ KOAryJsus KOJUIOMAHBIX
pactsopos. IlenTu3auus ocanka.

7. 3arpssHeHie 0CankoB NpUMecIMU. Buabl COOCaKIEHNS: TIOBEPXHOCTHAS ancopOLus,
okkmo3us, usomopdusm. ITocneocaxknenne. CriocoObl yMEHBIIEHUST COOCAKIEHHS.
Bribop ocaaurens. [IpenmyiecTsa OpraHMYeCKUX OCaAUTENEH.

[IpombiBanue, GunpTpoBaHKe, BBICYIIMBAHKUE M MPOKAIUBAHNE OCAIKOB.
- Baxxneiimne npunoxenust I'A. [IpuHIMNuanbHbie OCHOBBI METONIOB MPABUMETPUYECKOTO
onpeaeaeHus CAeayIOUUX BeLeCTB,
10.1. Oapus B BuAe cynbdara Gapus
10.2. Cepel B PaCTBOPUMBIX CyJjb(arax
10.3. KaJIbLIUS — OKCAJIATHBIM METOJIOM
10.4. Maruus — GocaTHbIM METOAOM
10.5. KaJbLKMsi U MAarHUs IPU COBMECTHOM IPUCYTCTBUU
10.6. HUKEJISt B CTaH (OCaaUTEb-AUMETHIITTTHOKCHM)
10.7. AIOMHMHUSA (OCAAUTENb- THAPOKCHI AMMOHHUS, 8-OKCHXHHOJIMH)
10.8. Kenesa B conu Mopa (ocagurenb — TMAPOKCHI AMMOHHS)

Tema 7. THTpUMeTPHYECKHIT AHAIH3.

Cymnocts TuTpuMerpuyeckoro ananusa (TA). TpeGosanus, npenbaBaseMble K
peakuusm, ucrnoybdyeMbiM B TA. OcHoBHblie nousitus: CTaHaapTHLI PacTBOP, TUTPAHT,
THTPOBAHME, TOYKA SKBHBAJIEHTHOCTH (CTEXMOMETPUYHOCTH), KOHEYHAs TOYKA
TUTPOBAHUSI, HHAMKATOP, SKBUBAJIEHT, YHUCIIO U (AKTOP IKBUBATIEHTHOCTH, THTP, THTP
CTaHAAPTHOI'O PacTBOpA 0 OMNPEEIAEMOMY BELIECTBY, MacCOBasi, MOJIAPHAs U
HOpMaJibHasi KOHLIEHTPALIH.

Knaccudukanus THTpUMETPHYECKUX METOOB 110 THUITY PEAKLIMM TUTPOBAHMS U MO

TEXHHKE TUTPOBaHUsA. BeryHcienue pe3yapTaTos npsiMoro, 00paTHOro THTPOBAHMS,
TUTPOBAHUSA 3aMECTHUTEJISL.

MeTon KHCIOTHO-OCHOBHOTO TUTPOBAHMSI.

Pacyer u nocTpoenne KpMBBIX THTPOBAHMS CHIIbHBIX KUCJIOT (OCHOBaHMIA) CTaHIAPTHbIM
pacTBOPOM CHMJIbHBIX OCHOBAHM#1 (KMCIIOT), CabbiX KUCIOT (OCHOBAaHMIi) CTAHAAPTHBIM
PacTBOPOM CHJIbHBIX OCHOBaHHH (kuc0T). CpaBHUTEbHAS OLIEHKA THX KPUBBIX
TUTPOBaHUs. Cka4oK THTPOBaHHs, (PaKTOPbI, BAUSIOLINE HA BEIMUMHY CKA4YKa
TUTPOBAHUA.

KucnoTHO-0CHOBHBIE MHAMKATOPbI. BhIYHC/IeHHE HHTEPBAIA NEPEX0/Ia OKPACKH
ABYXLIBETHbIX HHAMKATOPOB, MOKa3aTelb TUTPOBaHUsA. XapakTtepuctuka denondranenHa
¥ METHIIOBOTO opaHxkeBoro. ITpunumne! BeiOOpa uHAMKATOpA.

[Tpumepsl onpenenenus KUCIOT, OCHOBAHHIA, COJEH CabbIX KMCIOT UIM OCHOBAHMIX,
aHAJIN3 L1eJI04H C MPUMECHIO COIbl METOJIOM [IBYX MHAMKATOPOB M pacueT pe3yJbTaToB
aHanu3a.

AprenTomerpuueckoe TuTpoBanue. CyLIHOCTb METOAA, CIIOCOObI MHAMKALIMU KOHEUHO
TOYKH TUTpOBaHus (Meto Mopa, @onbrapaa, PasHca).

MeTton KOMMIEKCHMETPHYECKOTO THTPOBAHHS.

Komnnekconomerpuueckoe turposanue. Komruiekconsi I1 u 111 ux cpoiicTsa.
OrnnunrenbHble ocobenHocTn koMmekcona Il kak TutpanTa (crexuomerpus
B3aMMOJEHCTBHS, YCTONYHBOCTb 0OPa3yOLIMXCsl KOMILJIEKCOB | T.J1.)

- MeTanioXxpomuble HHAMKATOPBI U MPUHLMI UX AEHCTBUS HA IPUMEPE MHMKATOPA
3puoxpomoBoro yepHoro T. TpeGoBanus, npeabsBAsSEMbIE K METALIOXPOMHBIM
MHIMKaTOpaM.

. Texnuka KOMIMIIEKCOHOMETPHYECKOTO TUTPOBAHUS: MPSIMOE, 0OPATHOE, KOCBEHHOE
THTPOBaHHUE, TUTPOBaHUE 3amecTuTed. [Ipumeps! u pacyer pe3ynbTaToB TakuX
TUTPOBAHUM.




12.
13.

14.

3.

16.
17.

[locnezoBarenbHOE KOMIUIEKCOHOMETPHYECKOE TUTPOBAHHE.

O6mas xapakTepucTHKa U KIacCU(PHUKALMS METONIOB OKHCIHTEILHO-
BOCCTAHOBHUTENBLHOTO TUTPOBAHMSI.

OxucanTenbHO-BOCCTAHOBUTENbHBIE peakiun. OKUCIUTENIbHO-BOCCTAHOBUTENbHBII
MOTEHUHAJI: CTAHAAPTHBIN U opmanbHblii (peanbHbiii). YpaBHenne Heprera.

DakTopbl, BAUAIOLINE HA BEJIMYHHY OKUCIINTENbHO-BOCCTAHOBUTENBHOTO MOTEHLINANA'
KOHLIEHTPaLMs COCTaBAIOIMX PENOKCUTIAphl, HOHHAs CHla pacTBopa, pH pactsopa,
MpPOLECCh KOMIIEKCO0Opa3oBaHus 1 00pa30BaHUs MAJIOPACTBOPUMBIX COEMHEHUIA.
Pacuer. nocTpoenue u aHaIN3 KPUBBIX OKUCINTEBHO-BOCCTAHOBUTENLHOTO TUTPOBAHMSL.
Hupnkatopsr: obpaTumeie, HeoOpaTuMmeie, crieupryecKue.

Tema 8. Texunueckuu anaius

1. Buasl TexHUYeCKOro aHanusa

5. OcHOBHbIE PU3UKO-XHMHYECKHE METO/IbI, HCIIONb3yEMbIE B TEXHHYECKOM aHAIH3e

6. Pacyernbie MeTOIbI ONpeieNeH st COAepKaHusi KOMIIOHEHTOB MPU TEXHUYECKOM aHAIH3e
7. X¥MHYECKHE METObI, HCIOJIb3YEMbIE ISl AHA/TH3A MMUTLEBOI BOIbI

8. XuMHYECKHE METOIbI, UCTIOJIb3YeMbIe /1Jisi aHAIH3a MPUPOAHBIX BOJL

9. ®u3MKO-XMMHYECKHE METO/IbI, UCTIOJIb3yeMbIE ISl AHAJIU3a MTUTHEBOM BOJIbI

10.
12.
13.
13,
16.
i 8
18.
20.
21
22
23
24,
27.
28.
29.
30.
31
32.
33.
34.
33.
36.
37.
38.
39.
40.
41.
42,
43.
44.
45.
46.

DU3MKO-XMMHYECKUE METO/Ibl, HCIIOJIb3yeMbie /il aHAIM3a MPUPOAHBIX BOJ
Tpebosanus, npenbsBiseMble K MUTHLEBOM BOMIE

ITokasaTenn ka4ecTBa MUTHEBOI BObI

Merozuka onpenenenus jxene3a B MMTLEBON BOJIE

CTo4HbBIE BOZIBI M HX OCHOBHBIE MOKA3aTENH

Hedrenponykrbl. KayecTBeHHbie nokaszarenu

Hedrenponykrel. KonuuecTBeHHbII COCTAB pa3inyHbIX HEGTENPOAYKTOB
OcHoBHBbIE NOKa3aTen HedTenpoayKTOB

. Onpenenenne copepkanus Biaru B HeQTENPONYKTOB

Onpenenenue conepkanus napos OEH3MHA B BO3yXe

. Merozibl onpeneneHus TeMnepaTypbl KUNEHHs OPraHUY4eCKUX COeIMHEH U

Pedpakromerpus B aHanM3e OPraHM4ECKUX BELIECTB

OcCHOBHBIE rPYIIITbI METOOB, HCIIONB3YIOLIMECS JUIS AHAW3a HEOPraHUYECKUX BELIECTB
Komruiekcumerpryeckoe onpezeneHne KaTHOHOB METAJIJIOB

Meroruku aHanu3a CepHOit KMCAOTHI

Meropuku ananuza GochopHOii KUCIOTHI

MeToznku ananu3a CHIMKAaTOB PA3JIMYHOTO MPOUCKOXKIEHHS

Mertoruku ananusa pochopHeix ynobpenuii

Mertozvku ananu3a a3oTHBIX yao0peHHmii

Knaccipukanys npoMBIIIEHHBIX Fa30B € TOYKH 3PEHHUs aHATUTHYECKOI XUMHUHU
Brifop meTona aHanu3a ra3oBbix cmeceit

Xpomartorpaduyeckoe onpeaesneHue ra3os

Onpenenenue razos merogom UK-cnekrpockonuu

KoHeTpykumun Bo3myxo3ab0pHbIX YCTPOMCTB ISt HHAMKATOPHBIX TPYOOK
Bennuunnel [1IK nns TokcHYHBIX BelecTB B Bo3ayxe paboueil v xuioit 300
Knaccupukaums nous ¢ TOUKH 3peHus XMMHUYECKOIO aHAM3a

OCHOBHBIE LIEH M 33[1a4H, PellIaeMble PH aHATH3€ NTOYB

Bbibop MeToanKK aHaN3a 3JIEMEHTHOTO COCTABA MOYBbI

OcHOBHbIE MOKa3aTeNu XMMUYECKOTO COCTABA MOYBbI

Metoruku onpenenenus xenesa B nouse

Merozuku onpeneneHns IMOKCHAA TUTAHA B MOYBE

Mertoruky onpenenennsi OpraHM4ECKOro COCTaBa Mo4Bbl
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12,
13.
14.

15

16.
i
18.
19.
20.

21

23,
24.
25.
26.

27,
28.
29.
30.

31

35

37.
38.

Bonpoce! 115 noaroToBku K AnddepeHuHpoBaHHOMY 3a4€Ty

Meronn oTroHKM M ocaxaeHus. [IpuMeHeHne METONa OCaXKIEHHUS B aHATUTHYECKON
xumuul paBumerpudeckuii paxrop. [IpumeHeHne ypaBHeHUs: MaTepuaibHOro Ganaxca
JUISL pacyeTa pe3yabTaTOB FPABUMETPUYECKOro aHa/In3a.

CrniocoObl nepesozia 0cajika U3 0CaKIaeMoi B rpaBuMeTpudeckyro popmy. Ilpuemsi u
yCIIOBUSI.

CBs3b MeXly KOHLEHTPALMOHHON U TEPMOAMHAMMYECKOM KOHCTAHTAMH
PacTBOPHUMOCTH.

KonnuecTBeHHble KpHTEPHH MOJTHOTO OCAXKIEHHs OTPENESEMOrO HOHA.

BrusHne n3beiTka HOHa-ocaauTeNsi Ha PACTBOPUMOCTD OCAMIKA.

YueT BAMSAHHS CUIIbHBIX YIEKTPOJINTOB Ha PaCTBOPUMOCTH ocanka. «Conesoii sdpdexT».
Ouenka BIMAHHSA CMEHbI PACTBOPUTEJISE HA PACTBOPMMOCTh OCAIKA.

Yuer BIMsAHMS KUCIIOTHOCTH CPeIbl HA PaCTBOPUMOCTb OCA/IKA.

Merons! yKpYNHEHHUs: YaCTHIL ITPH MOJTYYEeHHH KPUCTAIMYeCKuX ocaakos. [Tpumepnt.

. TepmojinHamMuyeckue 0CHOBbI 06Pa30BaHMs U KOATYJISILIMHM KOJUIOWAHBIX PACTBOPOB.
. [Ipuemol, ucnonbsyemeie st n36aBIeHUs OCAAKOB OT 3arpPsi3HEHUI B

rPaBUMETPUYECKOM aHAJIH3e.

Mapxku OymaxxHbIX GUIBTPOB, HCTIOB3yeMBbIE B IPABUMETPUYECKOM aHAJIU3E.
Bri0op cocTaBa npOMBIBHOI JKMAKOCTH MPU MPOMBIBAHHH OCAIKOB.

Bribop cnocoba nosmy4yenus rpaBumMeTpuyeckoil Gopmbl ocaka.

: Hpumepm HCMOJIb30BAHUA METO/1Aa OCAKACHUSA B XUMHUYECKOM TEXHOJIOTHH H CMEXHBIX

OTPACAX MPOMBILLIEHHOCTH.

Knaccudukalus THTPUMETPUYECKUX METOJIOB aHATH3A.

Onpenenenne sKkBUBaNeHTa, Yncna U pakTopa IKBUBANEHTHOCTH. ITpuMepsr.
CrannaptHble pactopbl. Knaccuukauus u cnoco6bl npUroToBIeHHs.
CranaapTHble BemecTsa. MapkupoBka U K1accu(UKaLUs N0 YUCTOTE.

Bribop ucnosib3oBanus MeTO1a OTAENbHBIX HABECOK M METOAA MUMETHPOBAHHS.
HocrorHcTBa ¥ HenoctaTku. [IpuMepsl HCIONB30BaHUS.

. Pacuersi, nposoanmbie npu cranpapTisawum pactsopos. [Ipumepsi.
22.

BoiGop crnocoba THTpOBaHMs PH NPOBEEHUH aHANHM3A KOHKPETHOTO 00BbeKTa.
[Ipumepei.

O6patroe TurpoBanue. [Ipumepsi.

3amecTuTenbHoe TUTpoBanue. [Ipumepsi.

[IpumeHeHue MeTO1a KMCIOTHO-OCHOBHOTO THTPOBAHHS.

Bribop uHaMKaTOpa NpH THTPOBAHMH CHJIBHOM KHCJIOTHI CHIIbHBIM OCHOBAHHEM.
IIpumep.

Bri6op unankaropa npu TuTpoBanuM €1abo KHCIOTbI CHIIbHBIM OCHOBaHHeM. [Tpumep.
BriGop uHankaropa npu THTPOBaHKHM C1abOr0 OCHOBaHMS CHIIbHOM KHCI0TOI. TTpuMep.
KHCI0THO-0CHOBHbIE MHANMKATOPBI  MX OCHOBHBIE XapakTepucTuku. [Tpumepsi.

BLIBOZ BbIp@XKEHUs /LISt MHTEPBAJIa EPeXo/ia OKPACKH JBYXLIBETHBIX HHANKATOPOB.
[Tokasarenb TUTPOBaHMS.

. Meroa ocaaurenbHOro THTpOBaHusA. JIOCTOMHCTBA M HEIOCTATKH.
32,
33.
34.

ApreHTOMETpHYECKOe OnpeiesieHHe rajJoreHua-uoHoB. [Ipumepsi.
MeToa KOMNJIEKCHMETPHUYECKOro TUTPOBaHus. JIOCTOMHCTBA M HEOCTATKH.
TutparTsl, HCNOsIb3yeMBble B KOMIUIEKCHMETPUYECKOM THTPOBAHHH.

. Onpenenenne TOUHOH KOHUEHTPALMU pacTBOpa koMruiekcona I11. ITpumep pacuera
36.

Onpenenexne conepxanns MarHusi B pacTBOPE METOZIOM TIPSIMOTO
KOMILICKCOHOMETPUYECKOro TUTpoBaHus. Pacuer pesynbrara ananusa.
Crpoerue 1 yCTOHYHBOCTD KOMILJIEKCOHATOB METAJIIIOB.

UHauKaTopel, HCMOJb3yeMble B KOMITJIEKCOHOMETPHH.
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39.

40.

41

43,

44.
45.

46.
47.
48.
49.

50.

51

55.
56.

7
58.
59.
60.
61.
62.

63.

64.
65.
66.
67.

68.
69.
70.

71

74.

75

IIpumepsl HCMOIB30BaHMsE 0OPATHOIO W 3aMECTHTENBLHOIO KOMILIEKCOHOMETPHUYECKOIO
THTPOBaHHS

MeTton OKMCIUTETbHO-BOCCTAHOBUTENBLHOTO TUTPOBaHMs. MCroIb30BaHHE METONIA B
aHAJIMTUYECKON XUMHUMN.

- Onpeznenenue HanpasaeHust MPOTEKAHMS OKUCIUTEIbHO-BOCCTAHOBUTEBHBIX PEaKIIHMiA.
42.

Onpenenenne BeIMYMHBI CTAHAAPTHOTO OKMCITHTETBHO-BOCCTAHOBUTEIBHOIO
NOTEeHLIHAJA Naphbl.

Pacuer BennunHbl POPMATBHOTO OKHCIIUTEILHO-BOCCTAHOBUTELHOTO MOTEHIIMANA C
y4erom Biusiiun pH n komriekcooGpazoBaHus.

Krnaccudukaums MeTonoB OKMCINTEIBHO-BOCCTAHOBUTEILHOIO THTPOBAHMSI

Pacuer BemuMHbI CKauKa THTPOBAHHS B METOJIE OKCHIIMTENbHO-BOCCTAHOBUTEILHOIO
TUTPOBAHHUS

Knaccupukaius HHANKATOPOB, UCMONB3YEMbIX B METOZIE OKMCITHTEBHO-
BOCCTAHOBHUTEJIbHOIO TUTPOBAHHS.

Oxcunnmerpus. [Tpumepsi.

Penyuvimerpus. I[Ipumepsi

Hcnonn3osanye 06paTHOro THTPOBaHHMS B METO/E OKUCIUTENBHO-BOCCTAHOBUTEIBHOTO
TuTpoBaHus. [Ipumepnl

Hcnonn3oBanue 3aMeCTUTENIBHOTO TUTPOBAHUS B METOIE OKMCITUTEIILHO-
BOCCTaHOBHUTEJIbHOrO TUTpoBaHusi. [Ipumepsl

. bBpomaromerpusa. [Tpumepsl ucnosb3oBaHus
52.
53.
54.

bpomaromerpus. [IpuHuMn AeiicTBUst MHAMKATOPA B METOJIE.

Llepumetpus. PactBop TuTpanTa. [Ipumepsl HCNONBL30BaHUS METONA
Cranaaprusaums pactBopa THOCY/Ib(aTa HATPUS METOAOM AMXpOMATOMETpHH. Pacuer
pe3yabraTa aHanM3a. '

Honumerpus. ITpumepsl MCNONb30BaHUS

OcHOBIHbIE NOHATHS CIEKTPOCKOINN: CIIEKTP, ONTHYECKAs MIOTHOCTb, KO3(hhULIHEHT
MPOIMYCKAHMUS.

3akoH .Tambepra-byrepa-bepa 1 ero ucnonb30BaHne B KOJTHYECTBEHHOM aHAJIN3E.
DakTOpbl, BIUSIOLINE HA YyBCTBHTEILHOCTb (DOTOMETPUUECKUX OTIPEIEIeHHil.
Tpeboranus k GOTOMETPHYECKUM peareHTam.

Cnekrpodoromerpusi. OCHOBEI MeTOAA U 06/1ACTh MPUMEHEHHSL.

DoTtomerpuyeckue peakuun. KoHTpacTHOCTB POTOMETPHUYECKOH peakLuy.
Knaccudukauus ceeropunstpos. MHTepdepeHunonHbie u abcopbumoHHbIe
CBETOQHIIBTPBI.

Onpenenenne HOHOB jxene3a HOTOKOIOPUMETPHYECKHM METOIOM C HCTIOIB30BAHHEM
CynbhocanuronoBoii KUCIOThL. Pacyer pe3ynbTaToB aHanusa.

[To6ounbie peakLuyu 1 UX y4eT B POTOKOJOPUMETPUH.

DoTomeTpuyeckoe TutpoBanue. Ipumepsl

OcHosbi UK-cnexrpockonuu. CriekTp 3/1€KTPOMArHUTHOTO U3JTy4eHHs.
Kiaccrpukauns BHyTpuMOIEKyIsApHBIX KonebaHmii, ycloBUe NposBIeHHs KOneOaHus B
HK-cnekrpe.

Knaccudukauns UK-cnekrpomerpos.

Ocnosnbie y3ner UK-cniekrpomerpos. Unteppepomerp MaiikenbcoHa.

Crenetubie konebanus n konebanus QyHkuHOHATBHBIX rpynn. [TousTHe
«XapaKTepuCTHYECKUX YaCTOTY.

. Onpenenenue CTpyKTYpbl OPraHHYECKOro COeAMHeHHs No AaHHbM UK-criekTpockomniu.
72.
13.

IIposesienne kauecTBeHHOro aHanu3a meronom UK-cnekrpockonum.

Hcnonnzosanne merona MK-cnekrpockonuu B KoauyecTBeHHOM aHanu3se. JIocTOMHCTBA
M HeocTaTku. Meron O6a3uCHBIX THHMIA

ABnexne nromuHecueHUMH. MeXaHW3M BO3HUKHOBEHHS JTIOMUHECLIEHTHOTO U3JTy4YeHHSL.

. DOTOMOMHHECUEHLIUS: OCHOBBI U NPaKkTH4€CKOE€ MPUMEHECHHE.
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76. JlsoMmuHeCcLEHTHOE Onpe/iesieHHe OpraHu4eCKHX COeTMHEHMIA.

77. JlioMuHeCLI€HTHOE TUTPOBAHHKE.

78. Cnioco6Obl HaboAEHHS! IFOMHHECLIEHIIUH.

79. CraTuyeckoe U JMHAMMYECKOe TyLIeHHe IIOMHHeCHeHUHH. KOHLEeHTpauroHHOe
TYLIEHHE JIIOMHHECLEHLIMH.

80. KonuuecTBeHHOE OnpeneneHe MajibiX CONepPIKaHUil BELIECTB JOMUHECLIEHTHBIM
METOZIOM.

81. Bribop cBeTodunbTpa s GoTOMOMUHECHIEHLMH.

82. ATOMHAsl CIEKTPOCKONHUS. ATOMHBIE CIIEKTPbI.

83. Bua arOMHOrO CrEKTpa M €ro OCHOBHbIE XapPaKTEPUCTHKH.

84. KBaHTOBO-MEXaHMYECKOE OMMCAHUE COCTOSIHHS OTAENILHOTO 3JIEKTPOHA B aTOME.
ATOMHbIE TEPMBI.

85. KonnyecTBeHHbIH aHain3 METOIOM aTOMHO# IMHCCHOHHON CIIEKTPOCKOTIHH.

86. ATomH0-abcopOunonHas criekrpockonus. O61acTb MPUMEHEHHUS.

87. AromHo-abcopbunonHas criekrpockonus. [IpuHuMnuanbHas cxema.

88. KauecTBeHHbII aHAIM3 METOJIOM aTOMHO# SMUCCHOHHOM CMIEKTPOCKOMMH.

89. DmuccionHas poromerpusi mnamenu. IIpuMeps! ONpeessemMbIX BELIECTB.

90. Criocobbl aTOMU3aLIMH, HCTIOJIb3yEMBIE B ATOMHO-3MHUCCHOHHOM CMIEKTPATbHOM aHAIH3E.

91. TemneparypHble XapaKTEPUCTHKH ATOMH3aTOPOB.

92. Beibop aToMu3aTOpa npy NpoBEAEHNN aTOMHO-IMUCCHOHHOTO CMIEKTPAJbHOTO AHAJN3A.

93. CpaBHuTeNbHAA XaPAKTEPUCTHKA HCTOYHHKOB aTOMH3ALIMH.

94. Tlpunuun nefcTBUsA CIEKTPaNIbHOrO npubopa.

95. Knaccupukanms ciekTpoB: 3MHCCHOHHBIE U abcopOLMOHHbIE. MexaHn3m
BO3HUKHOBEHMS U CIIOCOOBI PerucTpaLmm.

96. Papuomerpuueckuii ananu3. OCHOBBI MCIIOJIb30BAHUS PATHOAKTUBHOIO M3JIy4eHHs B
AHAJTUTUYECKON XUMHH.

97. 3anuck peakuuit panuoakTHBHOrO pacnaaa. OCHOBHOI 3aKOH PaIMOAKTHBHOTO PACTIA/A.
BekoBoe paBHOBecHe.

98. Buibl pazIMOaKTUBHOIO M3JIyMEHHS M HX B3aMMOJEHCTBHE C BEILIECTBOM.

99. IloHATIE PaAHOAKTHBHOCTH, BH/bI paanoakTUBHOIO pacrnana. M30Tonbl 371€MEHTOB.

100. [IpumereHue akTUBaLIMOHHOTO aHAJIM3a B AHAINTHYECKOH Xumuu. [Ipumepsr.

101. [IpumeHeHne panMOMETPUYECKOr0 THTPOBAHUSA B aHATMTHYECKOH XHMHH.
[Tpumepsi.

102. [Ipumenenne MeTona N30TONHOIO pa3baBiaeHHs B aHATMTHYECKOH XHMHH.
[Tpumepsi.

103. Mexanun3m xpomatorpaduueckoro pasaenenus semects. Cymrocts pabor M.C.
IlBera.

104. OcHOBHbIE NOHATHS XPOMATOrpadhUuECKOro aHaIM3a: XPOMATOrPAMMa, 3THOEHT,
3/1H0AT.

105. Xpomarorpaduyekue napamerpsbi.

106. [TonswkHast (hasa B XxpomaTorpaMueckoM pasjiesieHuH: BU/Ibl, HA3HAUYEHHUE.

107. HenonsrxkHas dasa B XxpomatorpapuueckoM pasaeneHuu: BUbl, HA3HA4YEHHe.

108. Knaccupukauus xpomarorpahuueckux METOOB IO arperaTHOMY COCTOSHHIO
NOJIBHYCHON M HEMOABIDKHOM (as.

109. Knaccudpuxauus xpomarorpadhuueckux METOI0B N0 MEXAHU3MY pas/ieseHHs..

110. [IpuHLMNHanbHAS cXeMa ra30BOro xpomarorpada.

111. Hcnosnb3oBanue MeToza ra3oBoit XxpomMarorpaduu as KauecTBEHHOI
MAEHTH()UKALMK BELIECTB.

112, ["a3oBasi xpomaTorpadusi: OCHOBHBIE XPOMATOIPANYECKHME NAPAMETPEI,
OMMCHIBAKOLINE MTPOLIECC Pa3AeNIeHUs .

113; Hcnonb3osanne Merona ra3oBoii xpomarorpaguu npu KOJIHYECTBEHHOM

onpenesieHuy BelecTs. MeToa rpalyupoBOYHOIO rpaduka U METOZ HOPMHUPOBKH.
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114. HM3mepsiemble napamMeTpbl B SEKTPOXMMHYECKMX METOAX aHaJIM3a.

113, [Torenuromerpus. Ypasnenne HepHcra. CBsi3b BeIHYMHBI aHATUTHYECKOTO
CHIHAJIA C COJIEPKAHUEM KOMITOHEHTA.

116. KpuBble MOTEHLIMOMETPUYECKOTO THTPOBAHUS: HHTErPaibHas,
nuddepenunanbHbie.

117. OcHOBBI Ki1acCHYeCKOit nossiporpapum.

118. JJIEKTPO/IbI, UCTIOJB3yeMbIE B NOJIApOrpadum.

119. KonuuecrBennslii nonsporpaduueckuii ananus. Vpasuenue Unbkosuua.

120. HuBepcuonHblii nonsporpaduueckuii aHamus.

121. Amnepomerpus. Mcnonb3oBaHue B aHATUTHYECKOM XUMHH.

122. OcHoBel kKyJlOHOMETpHYECKOro aHanu3a. 3akon Papanes.

123. [Ipenenst npuMeHeHUs NPsAMOi KyJIOHOMETPHH.

124. KynoHoMeTpr4yeckoro THTpOBaHHE NPH AMIEPOCTATHYECKOM U

rajlbBaHOCTaTHYECKOM PEKHUMax
OCHOBHbIC METPOJIOrMYECKHEe XapaKTEPUCTHUKU B AHATMTUYECKON XUMMH: TIpeeN
OOHapyKeHMsl, HUKHAS IPAHKLIA ONPENIENSIeMbIX COAEPXKaHMUIL, IOBEPUTENbHBIN HHTEpPBA
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