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1. Poan JAUCHHUITIITHHBI «AHAJIUTHYECKAS XUMUA U (1)1/13I/IKO-XI/IMI/I‘IQCKI/I6 METOJABbI AaHAJIN3A» B (l)OpMPIpOBaHI/II/I KOMIIeTeHIIii BBIITYCKHHUKA

Jmement . Kox Cocrapisionue pe3yibTaTOB 0CBOEHHUS (IeCKPUNITOPbI KOMIIETEeH M)
o0pa3oBaTejbHOM
T T Cemec | KOMIETEHIH HaumeHnoBanue H°
(aECIHMILIHHA P " KOMIETCHITHH Kon aumenonanme
9
npaxkTuka, 'HA)
OIIK(Y)- MeTtoaMu IPOBEACHUS XUMUYECKOTO U (PU3UKO-XUMHUICCKOTO aHAIN32
CrocoGHOCTh ¥ TOTOBHOCTh 1.B18
HCII0JIH30BaTh OCHOBHBIE OTIK(Y)- 3 3
3aKOHBI 1.y22 Bri6upate MeTO1 aHanmu3a AJis 3aJaHHON aHATUTUIECKOU 3a1auu
OIIK(Y)-1 | ecrecTBEeHHOHay4HBIX
JIACIMIUIMH B DU3UKO-XUMUYECKHE OCHOBBI KAYECTBEHHOI'O M KOJMYECTBEHHOTO XUMHUYECKUX
npodecCHOHATBHON OIIK(Y)- | u pu3UKO-XMMUYECKUX METOIOB aHAIN3a
JIeATEIIbHOCTH 1.324
TIK(Y)- HaBpikamu pa0OoThI Ha COBpeMueHHI)Ix AHAJTUTHYCCKUX MPHOOpaxX MpH aHATH3e
10.B1 CBIPbsI, MATCPHAJIOB U TOTOBOW MPOIYKIIMU, CIIOCOOAMHU OLICHKU PE3yJIhTaTOB
aHaymn3a
C1Ioco6HOCTE IIPOBOIHTE TK(Y)- BLIHOJ’IEIHTL KaueCTBEHHBIN U KOJIMYECTBEHHBIN aHAINU3 ChIPbS, MAaTEPUATIOB U
AHAIU3 CHIPbS, MATEPUANIOB U 10.Y1 FOTOBOM MPOAYKIUH XUMHUYECKUMH U (HU3UKO-XMMUYECKHMMH METOJaMH Ha
HK(Y)-lO TOTOBOU MPOIYKITUH, OCHOBE M3MEPCHUS BEJIMYMHBI AHAJIUTUYCCKOIO CUTHaJIa
AHANHTHYeCKAs! OCYIIECTBIIATH OIEHKY Mertoms I/I,E[GHTI/I(i)I/IKaULII/II/I U KOJMYECTBEHHOIO OINPEIENICHUS! CBIPbS,
XHMHS W pH3HKO- ; Pe3yJIbTaTOB aHAJIU3a TIK(Y)- MaTepHaIOB W TOTOBOHM MPOAYKIUH XUMHUYECKUMH W (HU3UKO-XUMHUCCKUMHU
XHMHYeCKHe MeTOIbI 10.31 METOTAMH.
aHaJm3a
Brnagerb oOmeITOM UCHOAB30BaHUS METOJIMK aHajiu3a JJisd IPOBEJIEHUS
XAMHYCCKUX W (PU3UKO-XMMUYECKHX HKCICPUMCHTOB TIPH aHAIATHICCKOM
CocoGHOCTb MIIAHUPOBATE U K (Y)- KOHTpOJIC, TMPOBOAUTH OOpabOTKY pe3ylnbTaThl aHalW3a M OICHHBAaTh UX
MIPOBOJIUTH XUMUUYECKHE 1.B2 TIOTPELIHOCTH
3KCTIEPUMEHTHI, TPOBOJIUTH
00paboTKy pe3ynbTaToB
JIIK(Y)-1 3KCHEepUMEHTa, OLIEHUBATh
[IOIPEIIHOCTH, IPUMEHSATH [TnanupoBaTh ¥ MPOBOIUTH XUMUYECKHE H (PU3UKO-XUMUIECKUE SKCTIEPUMEHTHI
METOAblI MATEMATHICCKOI'O JUTS 3aJTaHHO¥M aHATUTHICCKOHN 3a7auu, IMPOBOJUTH CTATUCTHUYCCKYIO 00pabOTKyY
MOACITMPOBAHMNS I aHAIIN3A pe3ynpTaTOB  aHamu3a, OQOPMISATH pPE3yNbTaThl aHAIW3a C  Y4eTOM
IIPU UCCJIEI0BAHUM XUMUKO- ATIK(Y)-
1.y2 METPOJIOTUYECKUAX XAPAKTEPUCTUK

TEXHOJIOT'MYECKUX MMPOLCCCOB




j1eMeHT

. Kon
00pa3oBaTeIbHOI
Cemec | KoMmeTeHIH HanmenoBanue
NMPOrpaMMbl
P H KOMIIETEHIHH
(IMcuMnInHa,

npaxktuka, F'HA)

CocraBasioniue pe3yJIbTaTOB 0CBOCHHS (IeCKPUNITOPHI KOMIIeTEHIIMiA)

HaumeHnoBaHnue
Kon
Otamnbl NpOBEACHUsS] KAYeCTBEHHOTO M KOJIMYECTBEHHOI'O XHMHUYECKOTO U
JTK(Y)- (PU3UKO-XMMHYECKOTO aHaJIM3a, METOBI 00pabOTKH PE3yIbTaTOB aHAU3a
1.32

2. IMoka3zarenu u METO/JAbI OIICHUBAHUA

Il1aHupyeMble pe3yIbTaThl 00YYEHHS 0 TUCHHILINHE

Kon xkonTpompyemoii

HaunmeHoBanue pa3aeaa

MeToabl OLIEHHBAHUS (OIIEHO'-IHI)IC

KO}I HaumeHoBanue KOMIIETCHIIUH (HJ'IH ee JHCHHUIIIHHBI Meponpuﬂnm)
qacTu

PII-1 IIpumeHsATh 3HaHUS 3aKOHOB, TEOpPUH, YpaBHEHMH, CBOICTB OIIK(Y)-1 Paznen 1. Paznen 2. Paznen 7. I1, TK1, ITA1
aHATM3UPYEeMBIX BEIIECTB NpPHU BEIOOpE METOa U CXEMBI
OTIpe/ICICHHUS XUMAYECKUMH M (DU3HKO-XUMHUYECKUMU
METOJ[AMU aHAJIH3A.

P-2 CaMoOCTOATENHbHO BBHIOMpPATh CXEMY aHajiu3a, ONTUMAaJbHBIN OIIK(Y)-1 Pasnen 1. Paznmen 2. Pasnen 7. I1, TK1, ITA1
METOJ] aHaJIu3a Pasnen 11.

PII-3 CamoCTOSITEIIbHO BBITIOJTHSTh Ka4yeCTBEHHBIN u M[K(Y)-10 Paznen 3. Pa3nen 4. Paznen 5. I1, TK1, TK2, ITA2, I11, ITA1
KOJIMYECTBEHHBIN aHANHW3 CBHIPhS, MATEPHAIOB K TOTOBOH Pasnen 6. Paznen 8. Paznmen 9.
MPOAYKIIUK HA OCHOBE M3MEPCHUS BEIUYHMHBI aHATMTUYCCKOTO Paznen 10.
CHUTHaJIa

P-4 CaMOCTOSITEIEHO ~ TPOBOAWUTH  CTATHCTHYECKYIHO 00pabOTKy ATIK(Y)-1 Paznen 3. Pa3nen 4. Paznen 5. I1, TK1, TK2, ITA2, II11, ITA1

pE3yJIbTAaTOB aHaJin3a, O(I)OPMJ'ISITI) pe3yjbTaTbhl aHajlu3a ¢
Y4YE€TOM MCTPOJIOTUYCCKUX XapPAKTCPUCTUK

Pasnen 6. Pasnen 8. Pasgen 9.

Pasmen 10.




3. IlIkaJja oueHUBaAHUA

[Topsimox opraHu3anuy OLEHUBAHUS PE3YJIbTaTOB OOYUEHHUS B YHUBEPCUTETE PETIIAMEHTHPYETCS OTAEIbHBIM JIOKAIbHBIM HOPMATHUBHBIM aKTOM —
«CucremMa OIIEHUBAHUS PE3y/IbTaTOB 00yueHHs B TOMCKOM mMoyMTeXHu4YeckoM yHuBepcuteTe (CrcTeMa OoIleHuBaHMsA)» (B JICHCTBYIOMICH PEIaKIlim).
Hcnonp3yercst 6anbHO-pEHTUHTOBAsI CHCTEMa OLIEHUBAHUS PEe3yIbTaToOB 00ydeHus. MiToroas oreHka (TpaaIulliOHHAs ¥ JTUTEPHAS) IO BUIAM Y4eOHOMH
nestenbHOCTH (M3ydenue muciuiinH, YUPC, HUPC, kypcoBoe mnpoekTHpoBaHWE, MPAKTHKH) OMPENEIseTCs CyMMOW OallyloB IO pe3yibTaTam
TEKYILETO KOHTPOJISA ¥ TIPOMEKYTOYHOHN aTTeCTalluy (MTOTOBasi pEUTHHIOBas OIIEHKA - MakcuMyM 100 6ayioB).

PacnpeﬂeﬂeHHe OCHOBHBIX H AOIIOJIHUTCIBHBIX 0amaoB 3a OLCHOYHBIC MCEPOIPHUATUA TCKYLICIO KOHTPOJIA U HpOMe)KYTO‘IHOﬁ arrecraluu
YCTAHABJIMBACTCA KAJICHAAPHBIM peﬁTHHF-HHaHOM AUCHUITIIMHBI.

PGKOMGHI[yeMaH mKajaa aj1id OTACIAbHBIX OCHOYHBIX MepOHpI/IHTI/Iﬁ BXOOHOI'O U TCKYIICT'O KOHTPOJIA

% BBINIOJIHEHUS CoorBeTcTBHE
3aaHUus Tpa}]l/llll/lOHHOi/i OLICHKE Ol‘lpe)le.r[eﬂue OHEHKH
90%+100% «OTnuaHO» OTnnyHOE NOHMMAHKE NIPEIMETa, BCECTOPOHHUE 3HAHMS, OTJIMYHBIE YMEHUS U BJa/ICHUE ONBITOM IIPAKTHUECKOHN EATEIbHOCTH,
HEO0XOIUMBIE Pe3yIbTaThl 00yUeHUsI c(hOPMUPOBAHEI, UX KAYECTBO OIIEHEHO KOJMYECTBOM 0AJIIOB, OJIM3KAM K MAKCHMAaIbHOMY
70% - 89% «Xopomo» JlocTaTouHO MOJTHOE IOHUMAaHHUE MIPEMETa, XOPOIIHe 3HAHHS, YMEHUS U OIBIT IPAKTHIECKON ACATETHHOCTH, HEOOXOJUMEBIC Pe3yIbTaThI
00yueHHs c(hOPMHUPOBAHBL, KAYECTBO HU OJHOTO U3 HUX HE OIICHCHO MHHAMAIIEHBIM KOJMIECTBOM OalioB
55% - 69% «Y OBIL» [TpuemneMoe MoOHUMaHUE MTPEAMETA, YAOBIETBOPUTEIbHbIE 3HAHHS, YMEHUS U ONBIT NPAKTHYECKOH AEATEIBHOCTH, HEOOXOIUMbIE PE3YIIbTaThI
00yueHus c(hOPMHUPOBAHBL, KAYECTBO HEKOTOPHIX M3 HUX OIICHEHO MIHAMAIBEHBIM KOJMIECTBOM 0AJLIOB
0% - 54% «HeymoBi.» PesynbraThl 00y4eHUs] He COOTBETCTBYIOT MHHUMAJIBHO JJOCTATOYHBIM TPEOOBAHHSIM
[IIxana 175 OLIEHOYHBIX MEPONPUATHI dK3aMEHA
% BBINOJIHEHUS JK3ameH, CooTBeTcTBHE
3aJlaHUl PK3aMeHa 0aJL1 TPAAUMLMOHHOI OLleHKe Onpenesenne oneHxku
90%+100% 18 +20 «OTIIIHO» OTnudHOE IOHUMAaHKE TIPEIMEeTa, BCECTOPOHHNE 3HAHNUS, OTJINYHBIE YMEHUS U BIaJJCHHUE OIBITOM MIPAKTUYECKOM NS TeTbHOCTH,
HE0OXO0IMMBIE Pe3yNbTaThl 00y4YeHUs CHOPMHUPOBAHBI, X KAYECTBO OIICHEHO KOJIMYECTBOM OAJIJIOB, OJIM3KUM K MaKCUMAaJIbHOMY
70% - 89% 14 +17 «Xoporioy» JlocTaTouHO MOJIHOE TIOHUMaHUE MPEAMETa, XOPOIINe 3HAHUS, YMEHHS U OTBIT MPAKTUIECKOH JeSTEILHOCTH, HEOOX0JUMbIC
pe3yabTaThl 00yueHus CHOPMHUPOBAHBI, KAYECTBO HU OHOI'O M3 HUX HE OI[EHEHO MUHUMAJIBHBIM KOJIMYECTBOM 0a/LIOB
55% - 69% 11+13 «Y TOBILY» [MpueMizeMoe MOHUMaHKE TPEAMETA, YIOBICTBOPUTEIEHBIC 3HAHKS, YMEHHUS U OIBIT IIPAKTUUCCKON ACATEIEHOCTH, HEOOXOIUMBIC
[pe3yIbTaThl 00y4YeHHS C(HOPMHUPOBAHBI, KAYECTBO HEKOTOPHIX M3 HUX OI[CHEHO MUHUMATBHBIM KOJIMYECTBOM 0aJlIOB
0% - 54% 0+10 «Heynosi.» PesynbraThl 00y4eHHUs] HE COOTBETCTBYIOT MHHUMAJIBHO JI0CTaTOYHBIM TPEOOBaHUSIM

4. TlepeyeHb TUNMOBBIX 3aIaHUI




OueHouHble MEPONPHATHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHUI

TectupoBanue

Bomnpocsr:
Tema «MeTobl 0OCAAUTEIBLHOIO TUTPOBAHUS)

. Beruncinre KOHIIEHTPpALIMIO HOHOB cepedpa B pacTBOPE IIOCIIE CIMBAHUS PAaBHBIX 006eMOB (.
1.B e e §) e Obe 0.1M
pacTBOpPOB HUTpaTa cepedpa v OpoMuIa KaIus
BriGepute oquH oTBET:

e 7.3*10" mon/n
1.5*10°® monn/n
1.7*10 mob/1
5.3*10"% monw/n

2. Beruucnute 3Hauenne pH nauvana ocaxaenus Fe(OH); u3 0,001 M pacrBopa FeCls, K<’ =6.3*10"%8
Bribepure OMH OTBET:

e 259

e 100

e 506

3. VkaxuTe UHTEpBal ckauka Ha KpuBoi TutpoBanus 10 mu 0.01M pactBopa noauaa kanus 0.01M
pacTBOpoM HuTpaToM cepedpa. [lorpemnocts onpeaenenus 0.1%.

BriGepute oqun oTBET:

5.3-9.0

5.3-10.8

1.0-10.8

5.3-1138

4. Beraucnute 3HaueHue pCl B Touke SKBUBAJICHTHOCTH TIPH TUTPOBAHUU PAaCTBOPA XJIOPHIA HATPHUS
HUTpATOM cepedpa
Orger:

W13 1(a.1)

Bapuanr .
1.CyiHOCTh TUTPUMETPUIECKIX METOJIOB aHAITN3a. 3aKOH SKBUBAJICHTOB.
2.Paccunraiite HaBeCKy TIepMaHTaHaTa Kajaus JUis npurotosicHus 500 eM0,05H pactBopa.
3.KakoBa moJisipHasi KOHIIEHTpaLus, TI/IT% a30THOM KHUCIIOTHI, eciii Ha TUTpoBanue 0,5300 r xuMuyecku
guctoit Na,COj3 pacxoayercs 12,0 cM™ KUCTOTHI?




4.JIo xakoro oOwema ciemnyer pa3daButh S00 oM 0,11 KyCr,07, urobsl momyuuth pactBop ¢ T
(K5Cr,07), pabivm 0,003922 r/cm®?

N3 2(u.1) Bapuant
1.00mas  xapakTepucTHMKa METOAAa KHUCIOTHO-OCHOBHOIO  THUTpoBaHMs. PaOoume pacTBOpHI,
CTaHJapTHBIE U ONPEIENISIEMbIE U BELIECTBA.
2.001as XxapakTepucTUKa METO/1a [IEpMaHraHaTOMETPHH.
3.Paccuuraiite u mnocrtpoiite kpuByro tuTtpoBanus 0,1 M pactBopa mypaBpuHOM kuciaorel 0,1 M
pacTBOpoM ruzpokcuaa Hatpusi. O60CHYyHTE BBIOOP HHAUKATOPA.
4. Bymer n¥ NEpMAHTaHAT Kaius OKHCIATH MOHBI Ce °'B kmcmoif cpeme? BBIUMCIUTD KOHCTAaHTY
PaBHOBECHS pEaKIUH.

VA3 3(u.1) Bapuanr.
1.CymHoCcTh OCaIUTENBHOIO TUTPOBAHHS. APreHTOMETPHUYECKOE ONpeeieHUe XJIOPHI-MOHOB IO METORY
Mopa.
2.Kakue TpeboBaHUs MPEIBSBIIAIOTCS K OCKAAEMON U BECOBOM (JopMaM B rpaBUMETPHUYECKOM aHAITH3e?
3.PaccunTaTh KOHIIGHTpAIMM MOHOB cepedpa M XJIOpUI-MOHOB B pacTtBope mocie cmemrerus 100 v 0.1M
pactBopa xsopuaa Hatpusic 99.9mn 0.1M pactBopa HUTpaTa cepedpa.
4 Beruncnute npousBenieHrne pactBopumoctu CaF2, eciu mMaccoBasi KOHIIEHTpALsl HACBIIEHHOTO PacTBOpa
conu coctasiser 17 mr/am3.

N3 (a.2)

Bapuant
1. KonuenTtpupoBanue B aHanu3e. AGCOIIOTHOE, OTHOCUTENIbHOE KOHLIEHTPUPOBAHHE.

2. OcHOBHBIE y31IbI Ta30BOT0 Xpomarorpada. [Ipuniun paboTsl kKaTapoMeTpa U MIaMeHHO-
MOHU3ALMOHHOTO JIETEKTOPA.

3. Ha xosioHKe AuHOM 3 M BpeMsl yJepKUBAaHUS OJHOTO U3 KOMIIOHEHTOB paBHO 54,4 ¢, nosymupuHa
XpoMaTorpauaeckoro miuka 3Toro kommnoHeHTa 4 MM. CKOpPOCTb IBIXKEHUS THarpaMMHOM JieHTHI 600
MM/4. PaccuuTarh 4nuCiI0 TEOPETHUECKUX TApPEIOK U BBICOTY, SKBUBAIIEHTHYIO TEOPETUUYECKOM TapesKe.
4. Yepes K010HKY, 3anoaHeHHyt0 100 M katnonuTa mapku KY-2, nporyiiena Bojia ¢ :KecTKocTero 12,4
MaKB/J1. KonnyecTBo npomnyiieHHoi Boab! 10 nosiBnenust Ca2+ B ¢puibTpare paBHo 12 1. OnpenennTtsb
OOMEHHYIO €eMKOCTbh KaTHOHHUTA.




5. CylmHOCTh METO/Ia aTOMHO-PMUCCUOHHOM CIIEKTpockonuu. KauecTBeHHBIN aHaIKU3.

6. Beraucianth MOJSIpHBIN K03 QHUIIMEHT NOTJIOMIEHNUS KOMITISKCa JKeJie3a ¢ 0-(eHAHTPOJIMHOM, €CITU
ONTUYECKAas IIIOTHOCTh pacTBopa, coaepskamiero 0,116 mr xene3a B 25 M1, IpU TOJIIIUHE CIO0SI KIOBETHI
1 cMm pasna 0,460.

7. HaBecky 1,0000 r MeTasia, coAepsKaiiero 0JI0BO, PAaCTBOPUIIN B KHCIIOTE M pa30aBHIIM paCTBOP BOJIOM
1o 100 mi. M3 momyuenHoro pactBopa otodpanu 5 nmpo6 mo 10,00 M, u3 HUX mocie o0paboTku
JUTHOJIOM TIOJTYYHJIH 10 25 MJT OKpaIlleHHBIX PaCTBOPOB, ONTHYECKUE IIFIOTHOCTH KOTOPBIX ObLH 0,320;
0,350; 0,300; 0,310; 0,330. IIpu mpuroroBiaeHuu cranaaptTaoro pacreopa 1,0000 r merainna,
conepkariero 4,56 % onoBa, pacTBOPHIIM U 00padOTayu B TeX ke ycIoBUsAX. ONTHYECKHE MITOTHOCTH
noty4eHHbIX pacTBOopoB pasHbl 0,200; 0,230; 0,230; 0,210; 0,240. Onpenenuts MaccoByto 10110 (%)
0JIOBa B METaJLIE.

8. CyIIHOCTbh METO/1a HOHOMETPUU. XapAKTEPUCTHUKA HOHCEIEKTUBHBIX 3JIEKTPOJOB C TBEPABIMU
MeMOpaHaMu. Bo3aMo)xHOCTH MeTo/1a B aHaIM3e.

9. U3 aHanu3upyemMoro pacTBopa, CojiepKalliero HOHbl TPEXBaJIEHTHOTO METAJUIA, B Pe3yJIbTaTe
aJIeKTpoiM3a mpu cuiie Toka 1,0 A 3a Bpems 35 MUHYT ObUTO BbIIENeHO Ha KaToae 0,3772 r MeTasia.
Ornpenenuthb, Kakoi MeTaJlT OBLIT B PACTBOPE, €CJIM BBIXOJ 10 TOKY paBeH 100 %.

1.

3amura 1a60paTopHOi paboThI

Bompocsr:

JlaboparopHas padota «Crangapruzauus pacrsopa HCI mo 6ype»
1. IIpuroroBneHue pacTBOPOB.

2. YTo Takoe yCTaHOBOYHBIE BEIIECTBA?

3. Ilpumepsl yCTaHOBOYHBIX BEIIECTB METOJ1a HEUTpATH3aLH.
4.IlpuroroBieHue pacTBOpoB Mo (pukcaHainy.Uro Takoe puxcanan?
5. Yro Takoe ctangapTuzanus’?

6. Kakoit nHAMKATOp UCTIONB3YyeTCS B paboTe U mouemy?

DK3amMeH

buner Ne 1 biiok cxema xpomarorpada.

2.KpuBble aMIepOMETPUYECKOT0 TUTPOBAHUA. Pacuer konuuecTBa BEIIECTBA.




3. 3aKOH aJJIMTUBHOCTH B METO/IC MOJICKYJIIPHON aOCOPOIIMOHHON CIIETPOCKOIIHH.

4. HaBecky cmiaBa Maccoi 0,3578 r pacTBOpPWIM U Yepe3 MOJyIeHHBIH pacTBop B TeueHue 10,0 MuHYT
nponyckanu Tok cuiao 0,10 A, B pe3ynapTaTe 4Yero Ha KaToJl€ IOJHOCTBbIO BBIAEIWIACH MEJb.
Omnpenenutb MaccoByto 110110 (%) Meu B CIUIaBe, €CIIM BBIXOJ 110 TOKY cocTaisit 100%.

5. MeToauuyecKue YKa3aHHu4 10 nmpoueaype oneHuBaHusl

OueHoYHBIE MEPONIPUSITHS IIponenypa npoBeaeHNsi OLIEHOYHOT0 MEPONPUITHS U HEOOX0IHUMbIe METOANYECKHEe YKA3aHUS
1. TectupoBanue (u.1) OnexTpoHHbINH Kypc(10 TecToB)
2. Nn3(u.1,6 cemectp-3 3aganusi; | DIEKTPOHBIN KOpC. Y CTHBIA MHANBUAYAIBHBII OMPOC B Ay TUTOPUU.
4.2 ,67cemectp -1 3amanue)
3. 3amura 1a60paTopHO [TuceMenHBI 0TUET O JabopaTopHOM paboTte. MHIMBHUya bHAs YCTHAS 3aIIUTa MOJTYUYEHHBIX
pabotbi(u.1.6cemectp-4 11/p; AKCTIIEPUMEHTAIIbHBIX JIAaHHBIX
4.2.7cemectp-411/p).
4. 3auer Y CTHBIN MHAMBUIYAIBHBIN ONPOC




