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1. Poan JAUCIHHUITIIMHBI «AHAIUTHYECKAS XUMHUSA H (1)I/I3I/IKO-XI/IMI/I‘{QCKI/IC METO/JbI AaHAJIHU3A» B (l)OpMI/IPOBaHI/II/I KOMIIeTeHI Uil BBINTYCKHUKA

JjIeMeHT

. Kon CocraBasiionae pe3yJbTaTOB 0CBOEHH (IeCKPUNITOPbI KOMIIeTeHIHI)
00pa3oBaTeIbHON
Cemecr] P KOMITIETCHIINH HaumeHnoBanue KOMIIETCHIIUH
nporpaMmmbl (zmcummnna, KO)I HaumeHoBaHue
npaxkruka, F'HA)
CrocoOHOCTh U TOTOBHOCTh OIIK(Y)- | Brmageer MeromaMu TPOBEACHUS XHMHUYECKOTO H  (DPH3HKO-XHMHUECKOTO
HCTIONB30BaTh OCHOBHBIE 1.B9 aHaJIM3a
3aKOHBI OIK(Y)-1
OIIK(Y)-1 | ecrecTBEHHOHAYYHBIX y(9 )L Ymeet BoIOMpaTh METOJ] aHATTU3a JUIs 3aJaHHOM aHATUTUYECKOH 3a/1auu
JCITUTUINH B
npogeccuoHaBbHOM OIK-1. 39 3HaeT (U3NMKO-XUMHUYECKHUE OCHOBBI KAaueCTBEHHOIO M KOJWYECTBEHHOTO
JeSTEILHOCTH ’ XMUMHYECKHX U (PH3HKO-XHUMHUYECKHX METO/IOB aHAIIu3a
TK(Y) Brianeer HaBbIkaMK pabOTHI Ha COBPEMEHHBIX aHAINTUYECKUX MPHOOpax MpH
10.B1 aHaJIM3€ CbIpbsA, MaTCpUaIOB U rOTOBOM IpOAYKIIUH, CHOCO6aMI/I OLICHKH
CrnocoOHOCTh TPOBOUTH ) Pe3yJIbTaTOB aHAJIM3a
aHaJIn3 ChIPbs, MaTCpHUAJIOB HK(V)— YMeeT BBINOJHATHL KAyeCTBEHHBIH W KOJMYECTBEHHBINM aHaIU3 ChIpbA,
IMIK(Y)-10 | u rotoBoii MpOAYKIINH, 10.V1 MaTEpHAJIOB M TOTOBOW MPOAYKIIUHM, XHUMUYCCKUMHU M (PU3HKO-XUMHUUCCKUMH
OCYIIECTBIISTH OLEHKY ) METOJJaMH Ha OCHOBE U3MEPEHUs BEJIMUMHBI aHAJTUTHYECKOI0 CUTHAJIA
AHauTHYeCKAs pe3yJIbTAaTOB aHAIM3a MK (Y) 3HAaeT METOMBl WACHTH(DHMKALMH K KOIMYECTBEHHONO ONPENENIEHHS ChIPbS,
XUMHUA U (])I/BI/IKO- MaTEepPHUaJIOB M TOTOBOW IMPOAYKUHH XUMUYECKHMMHU M (PU3UKO-XUMHYECKUMHU
5 10.31 METOJaMHU
XUMHUYECKHEC
MeTOoIbl AHAJIN3a Brageer ombITOM HMCHONB30BaHUS METOAMK aHajIM3a I IPOBEICHHS
CriocobHocTs mammposats |  JIIIK(Y) XUMHYECKHX M (HM3MKO-XMMHUYECKUX SKCIIEPHMEHTOB IIPH aHAJIUTHYECKOM
¥ [IPOBOJIUTH XUMUYECKHE 1.B1 KOHTPOJIE, TMPOBOIAUTH OOpaOOTKY pe3ylbTaThl aHAIW3a W OLEHHBATh HX
SKCIEPUMEHTHI, IPOBOAHUTH HOrpemHOCTH
00paboTKy pe3ynbTaToB
SKCIIEPUMEHTA, OLICHHBATD YMeerT IUIaHUPOBaTh M TIPOBOJUTH XUMHUYECKHE U (DU3MKO-XUMUYECKUE
AIIK(Y)-1 | morperHocTH, IPUMEHATh JUIK(Y) SKCIEPUMEHTHl  [UISI  3aJaHHOM  aHaJUTHYeCKOM  3aJadyd, MPOBOAUTH
METOABI MATCMATHECKOI'0 1V1 CTATHCTHYECKYI0 00pabOTKY pe3yibTaTOB aHann3a, OQOPMIIATH PE3YIbTaThI
MOZCIHPOBAHIA 1 aHAIH3a aHaJIn3a ¢ Y4eTOM METPOJOTHYECKUX XapaKTePHCTUK
TIPH UCCIIEIOBAaHUM XUMHKO-
TEXHOJIOTUYECKUX
3HaeT 3Tanbl NPOBEJCHHS KaYeCTBEHHOIO U KOJMYECTBEHHOTO XUMHYECKOr0 U
TIPOIIECCOB ATIK(Y)-

131 (hM3UKO-XMIMHYECKOT0 aHalIN3a, METOABI 00pabOTKH Pe3yIbTaTOB aHAIN3a




2. Iloka3zaTeam u METOAbI OLICHUBAHUSA

HnaHupyeMble pPe3yJabTaThbl Oﬁy'-leHl/lﬂ Mo THCHHIIJIHHE KO}I KOHTpOJ’ll/IpyeMOﬁ HaumeHnoBanue pa3aena MeTO)lbl OIICHHBAHHUSA (Ol.leHO‘-lHLle
Kon HaumenoBanue KOMIIeTeHINH (HJIH ee I CHMIITHHBI MepOonpusITHS)
JacTH
PI-1 [IpuMeHATh 3HAHUS 3aKOHOB, TEOpHil, ypaBHEHHH, CBOICTB OIIK(Y)-1 Paznen 1. Paznen 2. Paspmen 7. I1, TK1, TTA1
AQHAJIM3UPYEMBIX BEIICCTB IIPH BBIOOpPE METONAa M CXEMBI
OIPENICIICHUS] XUMHYCCKUMU U (PU3HKO-XUMHYECKUMHU METOAAMHU
aHajusa.
PA-2 CamocCTOATENNbHO BBIOMPATh CXEMY aHaJin3a, ONTHMANbHBIA OIIK(Y)-1 Paznen 1. Paznen 2. Paznen 7. I1, TK1, TTA1
METO/]l aHAIHM3a Pasnen 11.
PJI-3 CaMOCTOSATEILHO BBIMOIHATH KAU€CTBEHHBIN M KOJIUYECTBCHHBIN IK(Y)-10 Pasznen 3. Paznen 4. Pazaen 5. IT1, TK1, TK2, ITA2, 111, ITA1
aHaJIU3 CHIPbS, MAaTEepPHUajoOB U TOTOBOM MPOAYKLIMH HAa OCHOBE Paznen 6. Paszaen 8. Pasnen 9.
W3MepEeHHsI BEIMYMHBI aHATUTHYECKOT'0 CUTHAJIA Paszen 10.
PJ/I-4 CaMOCTOATENIFHO  MPOBOJUTh  CTATHCTHYECKYIO — OOpabOTKY JIK(Y)-1 Pasnen 3. Pa3nen 4. Pazgen 5. I1, TK1, TK2, ITA2, JII11, ITA1
Pe3yNbTaToB aHaNU3a, 0POPMIIATH PE3YJIbTATHI aHAJIH3A C YYETOM Pasnen 6. Pasmen 8. Paszaen 9.
METPOJIOrMYECKHUX XapaKTEPUCTUK Pazzen 10.

3. IIxkauga oueHUBAHUA
[Topsinok opraHM3aliu OICHUBAHUS PE3YJITATOB OOYUCHHS B YHHBEPCHTETE PErNIAMEHTHUPYETCS OTIEIBbHBIM JIOKAJbHBIM HOPMATUBHBIM aKTOM —
«Cucrema OIEHUBAHUS PE3y/IbTATOB 00ydeHUsT B TOMCKOM TOJUTEXHUYeCKOM yHHBepcuTere (CructeMa oleHUBaHuUsA)» (B JACHCTBYIOIIEH peIaKilum ).
Hcnonp3yercst OanbHO-pEHTHHIOBAsE CUCTEMa OLICHUBAHHS PE3YJIbTaTOB 00ydeHus. MToroBas oleHka (TpaauiliOHHAs U JTUTePHAsl) IO BUJaM Yu4eOHOMH
nestensHOCTH (M3ydenne aucuuraud, YUPC, HUPC, kypcoBoe npoeKTUpoBaHKe, MPAKTUKH) OMIPEIesieTcs CyMMOM OalioB MO pe3yibTaTaM TeKYIIEeTo
KOHTPOJISI ¥ TPOMEKYTOYHOM aTTecTanuy (MTOroBasi pedTHHroBas omleHka - MakcuMym 100 6amioB).

PaCHpeI[eJ'ICHI/IC OCHOBHBIX W OOIIOJIHUTCIIBHBIX OalioB 3a OLCHOYHBIC MCPOIPUATUA TCKYIICIO KOHTPOJIA U HpOMeXCYTOqHOﬁ aTTeCTallnuu
YCTAHABJIMBACTCA KAJICHAAPHBIM peﬁTHHF -IJIaHOM O CIHMITIINHBI.



PCKOMGHHyeMaH mIKaJjia JJIs1 OTACIbHBIX OIICHOYHBIX MepOHpI/IHTI/Iﬁ BXOOHOTI'O M TCKYIICTO KOHTPOJIA

% BBINOJTHEHHUS CooTBercTBHE
. Omnpenenenue OLEeHKH
3aJaHuA TPAAUIMOHHOU OLICHKE

90%+100% «OTIHO» OTIUYHOE TIOHUMaHHE TIPEIMETa, BCECTOPOHHUE 3HAHMS, OTIMYHBIC YMCHHUS U BJIAJICHUC OMBITOM IPAKTHYSCKON JACATCIEHOCTH,
HE00XOIUMBIC PE3YIITaThl 00yUeHUs ¢hOPMUPOBAHBI, HX KAYECTBO OIICHCHO KOJUYECTBOM 0aJUIOB, OJIM3KHM K MAKCUMAJIHLHOMY

70% - 89% «Xoporio» JloCTaToYHO MOJTHOE TIOHMMAaHUE MIPEMETa, XOPOIIIHE 3HAHKS, YMEHUS U OIBIT MPAKTHICCKOH NESTeTbHOCTH, HEOOXOJUMBIC PE3YIbTATHI
00y4YeHHs CPOPMHUPOBAHBI, KAYECTBO HHU OJTHOI'0 U3 HUX HE OIICHEHO MUHUMAJIBHBIM KOJIMYECTBOM 0aJIIOB

55% - 69% «Y OBJLY» [IpuemiieMoe MOHUMaHKE TPEAMETA, YIOBICTBOPUTEIILHBIC 3HAHKS, YMEHHUSI U OIBIT MPAKTHUCCKON JEITEIBHOCTH, HEOOX OJJMMBIC PE3yIbTAThI
00y4YeHHUsT CPOPMHUPOBAHBI, KAYECTBO HEKOTOPBIX M3 HUX OIICHCHO MHHUMAJIBHBIM KOJTUYECTBOM OAaJlIOB

0% - 54% «Heynosiu.» Pe3ysnpTaThl 00y4eHUs] HE COOTBETCTBYIOT MHHHUMAJIBHO JIOCTATOUYHBIM TPEOOBaHUSIM

[IIkaJyia u1si OLIECHOYHBIX MEPOIPUATHI dK3aMEHA
% BBITIOJTHEHHUSI JK3aMeH, CooTrBercrBHE
o o Onpe/eeHne OLeHKH
3aJJaHUHU JK3aMeHa 0as TPAAUMIMOHHOH OLICHKE
90%+100% 18 +20 «OTINYHO» OTnu4HOE TOHUMAaHKE TIpeIMeTa, BCECTOPOHHUE 3HAHUA, OTIINYHbIE YMEHUS U BIIaJCHUE ONBITOM MPAaKTHUECKON AEATENbHOCTH,
HEOOXO0IUMbIEC PE3YIbTaThl 00yUeHHS C(hOPMHUPOBAHBI, KX KAYECTBO OICHCHO KOJIMYECTBOM 0aJlIOB, OJU3KUM K MAKCHMAIBHOMY
70% - 89% 14+ 17 «Xoporio» JloctaTouHO NOJTHOE TOHUMAaHUE MPEIMETa, XOPOIIKe 3HAHUSI, YMEHHS 1 OTIBIT IPAKTUYECKON JESTEIbHOCTH, HEOOX O/TUMBIC
pe3yibTaThl 00yueHHs: chOpMHUPOBAHBI, KAYECTBO HU OJTHOTO M3 HUX HE OLIEHEHO MUHUMAaJIbHBIM KOJHMYECTBOM 0aJlIOB
55% - 69% 11+13 «Y IOBIL.» [MpuemneMoe MOHUMAaHHUE MIPEAMETa, YAOBIECTBOPUTEIbHBIC 3HAHHS, YMEHHS U OIBIT IIPAKTUYECKOMN JIESTEIbHOCTH, HEOOXOIMMBbIE
[pe3yNbTaThl 00y4eHHs CPOPMHUPOBAHBI, KAYECTBO HEKOTOPHIX U3 HUX OLICHEHO MUHUMAJILHBIM KOJIMYECTBOM OaljIoB
0% - 54% 0+10 «Heynosi.» Pe3ynbraThl 00y4eHUs] HE COOTBETCTBYIOT MHHUMAJIBHO JOCTATOYHBIM TPESOOBAHMSIM

4. TlepeyeHb THNOBBIX 3aaHUI
OlIeHO'-lele MEPONPUATHS le/lMepr THIIOBBIX KOHTPOJBbHBIX Sallaﬂl/lﬁ

1. TectupoBanue Bomnpocsr:
Tema «MeToIbl 0CaTUTETHFHOTO TUTPOBAHUS
1. BeruucnuTe KOHIICHTPAIIMIO HOHOB cepedpa B pacTBOPE MOCIe CIIMBaHUS paBHbIX 00beMoB 0. 1M
pacTBOPOB HUTpATa cepedpa U OpoMHIa KaJIUs
BriGepuTe olMH OTBET:
e 7.3*107 moup/n
e 1.5%10® monw/n
e 1.7*%10° monb/n
e 5.3*10'3 monn/n

2. Berunciute 3Hadenue pH navana ocaxnenus Fe(OH)s u3 0,001 M pactsopa FeCls, Ks? = 6.3%10%8
Bribepure oJIMH OTBET:




e 259
e 10.0
e 506

3. YkaxuTe uHTEpBal ckauka Ha KpuBoi TutpoBanus 10 mu 0.01M pactBopa noauaa kamus 0.01M
pacTBopoM HHTpaToM cepedpa. [Torpemnocts onpenenenus 0.1%.
Bri6epute oiuH OTBET:

e 53-9.0

e 53-10.38
e 10-10.38
e 53-118

4. Berunciure 3Hadenue pCl B TOUKe SKBUBAJICHTHOCTH MIPU TUTPOBAHHH PACTBOPA XJIOPHUJIA HATPHUS
HUTpaTOM cepebpa

Orser:
N3 1(u.1) Bapwuanr .
1.CymHoOCTh TUTPUMETPUUYECKUX METOIOB aHAIN3a. 3aKOH SKBHUBAJIEHTOB.
2.PaccunTaiite HaBeCKy NepMaHTaHaTa Kamus ms npurotosienus 500 cm30,05H pacTBopa.
3.KakoBa MoJisipHas KOHLUEHTpAIUs, TUTP a30THOW KHUCJIOTHI, eciid Ha TuTpoBaHue 0,5300 r xumuuecku
uncroit Na,COj3 pacxoayercst 12,0 cm® KHCIOThI?
4 Jlo xakoro ob6vema cienyeT paz6asute 500 cm® 0,1H KoCryO7, uto6sl momyduts pactBop ¢ T
(K2Cr207), paBabM 0,003922 r/cm>?
N3 2(u.1) Bapuant

1.0061as XxapakTepucTHKa METo/1a KUCJIOTHO-OCHOBHOTO TUTpOBaHMs. Paboune pacTBOpbI, CTaHIapTHbIE
Y OIIpEZIETIsiEMBIE U BEILECTBA.

2.00mast XxapakTepuCTUKa METOa IEPMaHTaHATOMETPHH.

3.Paccuuraiite u noctpoiire kpusyto TutpoBanus 0,1 M pactBopa mypaBpuHOii kucinotsl 0,1 M pactBopom
ruspokcuaa HaTpusi. OG0CHYyiTe BEIOOP HUHAMKATOPA.

4. BymeT nM mepMaHraHar Kamusi okuciath moHbl Ce 3B kmcnoit cpeme? BBIUMCIMTH KOHCTAaHTY
PaBHOBECHS PEAKIIUU.




V3 3(u.1)

Bapuanr.

1.CymHoCTh OCaJUTENHHOTO TUTPOBAHMS. APreHTOMETPUYECKOE OIPEICTICHUE XJIOPUI-MOHOB MO0 METOY
Mopa.

2.Kakwie TpeOoBaHsI IPETbSIBIISIFOTCS K OCKIAEMOM U BECOBOM (JopMaM B TPABUMETPUICCKOM aHATH3E?
3.Paccunrath KOHIIGHTpAIlMK MOHOB cepedpa M XJIOPHI-UOHOB B pactBope mocie cmemreHus 100 v 0.1M
pactBopa xiopuaa Hatpusi ¢ 99.9mn 0.1M pactBopa HuTpara cepedpa.

4 Beraucnute npomnsBeieHne pactBopumocti CaF2, ecim maccoBasi KOHIIGHTPAIWST HACHIIIIEHHOTO pacTBOpa
coiu cocrasiigeT 17 mr/mM3.




VI3 (u.2)

Bapuant
1. KonuentpupoBaHue B aHanu3e. AOCOIIOTHOE, OTHOCUTEIbHOE KOHIICHTPUPOBAHUE.

2. OcHOBHBIE y3I1blI Ta30BOr0 Xpomarorpada. [lpunnun paboTsl kKaTapoMeTpa U IJIaMEHHO-
MOHU3ALMOHHOTO JETEKTOPA.

3. Ha xonoHnke AnuHOM 3 M BpeMsl yIepKUBaHUS OJTHOTO U3 KOMIIOHEHTOB paBHO 54,4 ¢, moJgylmIupuHa
XpoMaTorpaguueckoro nmuka 3Toro koMmnoHeHTa 4 Mm. CKOpOCTh IBMKEHUS TUarpaMMHoOM JieHTsl 600
MM/4. PaccuuTaTh 4nciI0 TEOPETUUECKUX TAPEIOK U BBICOTY, SKBUBAJIEHTHYIO TEOPETUUECKON TaperKe.
4. Yepes KoJIOHKY, 3anoaHeHHyto 100 mu1 katnonura Mapku KVY-2, npomnyiiena Boja ¢ sxectkocTtbio 12,4
M3KB/11. KonnuecTBo npomnyieHHo# Bob! 10 nosiBienus Ca2+ B ¢puibTpate paBHo 12 1. Onpenenuts
0OMEHHYIO €eMKOCTh KaTHOHHUTA.

5. CylHOCTh METOJIa aTOMHO-3MHUCCUOHHOM CIIEKTPOCKONUH. KauecTBEeHHBIN aHau3.

6. BoruncnuTh MOJISIpHBIN K03 (PUIIMEHT NOTJIOMIeHNs KOMIUIEKca JKeJe3a ¢ 0-(heHaHTPOIUHOM, €CIIU
ONTUYECKAas INIOTHOCTh pacTBopa, coaepskaniero 0,116 mr xeneza B 25 M1, IPU TOJIIMHE CIOSI KIOBETHI
1 cm paBHa 0,460.

7. Hasecky 1,0000 T meTaia, CoaepsKamiero 0J0BO, PACTBOPUIIN B KHCIOTE M pa30aBUIIA PACTBOP BOJOM
10 100 mu1. I3 momyderHoro pactBopa otodpanu 5 mpo6 mo 10,00 mut, U3 HUX mociie 00paboTKu
JUTUOJIOM TTOJTYYHJIN 110 25 MJI OKpaIlIEeHHBIX PACTBOPOB, ONTHYECKUE IIOTHOCTH KOTOphIX ObutH 0,320;
0,350; 0,300; 0,310; 0,330. [Ipu npuroToBieHur cranaaptToro pactsopa 1,0000 r meraina,
conepskaniero 4,56 % onoBa, pacTBOpWIM U 00padoTalu B TeX ke ycaoBusiX. ONTUYecKe MIOTHOCTH
MOJIY4eHHBIX pacTBopoB paBHbI 0,200; 0,230; 0,230; 0,210; 0,240. Onpenenuts MaccoByro 1010 (%)
0JIOBa B METaJLIE.

8. CYIJ_[HOCTB MCTOJa HOHOMCTPUHU. XapaKTepI/ICTI/IKa HOHCCJIICKTHUBHLBIX 3JICKTPOAOB C TBEPAbIMHU
MeM6paHaMI/I. Bo3moxHOCTH ME€TO1a B aHAIU3E.

9. I3 aHanu3upyeMoro pacTBOpa, COAEPKAaIIero HOHbI TPEXBAJICHTHOTO METallja, B pe3yJbTare
aJIeKTpoIM3a npu cuie Toka 1,0 A 3a BpeMms 35 MuHyT OblTO BhIAETEHO Ha KaToae 0,3772 r meTasia.
Onpenenuts, Kakoi MeTai ObLI B pacTBOPE, €CIIM BbIXO 1O TOKY paBeH 100 %.

1.

3amura 1abopaTopHOi paboThI

Bonpocsr:
JlaGopatopHas padora «Crannapruzanus pactsopa HCI o 6ype»
1. ITpurotoBieHue pacTBOPOB.




2. UTo Takoe yCTaHOBOYHBIE BEIIECTBA?

3. [Ipumepbl yCTaHOBOYHBIX BEILIECTB METOa HEUTPATIU3ALIUH.
4.TlpurotoBieHue pacTBOpoB 1o ¢ukcanary.Uro Takoe pukcanan?
5. Yto Takoe cTaHaapTU3anus?

6. Kakoii nHAMKATOp MCIIOJIB3YyeTCsl B paboTe U rmoyemy?

OK3aMeH

buner Ne 1 biok cxema xpomartorpada.

2.KpuBble aMnepoMeTpuyeCcKoro TUTpOBaHus. Pacuer koinruecTBa BEIIEeCTBa.

3. 3aKOH aJyIUTUBHOCTH B METOJE MOJIEKYJISIPHOI aOCOPOIIMOHHOM CIIETPOCKOIHH.

4. Hagecky cmiaBa maccoi 0,3578 r pacTBOpHIH M Yepe3 MOJIydeHHbIN pacTBop B TeueHue 10,0 Munyt

nponyckainu Tok cuiioi 0,10 A, B pe3ysbTaTe 4ero Ha KaTo i€ MOJIHOCTBIO BBIEIUIACh Melb. OnpeaeanTh
MaccoByto 10110 (%) Menu B CIUIaBe, eCiIM BBIXOJ IO TOKy cocTanisut 100%.

5. MeTtoauueckue yKazaHus 1o npouejaype oeHuBaHUs

O1eHOYHBIE MEPONIPUATHS

IIpouenypa npoBeieHNs OLIEHOYHOT0 MEPONPUSITHS U HEOOXOJUMbIE MeTOIMYECKHE YKAZAHUS

1. TectupoBanue (4.1) OnekrpoHHbIi Kype(10 TecToB)

2. Nn3(u.1,6 cemectp-3 3amanus; | DIEKTPOHBIN KOPC. Y CTHBIM HHIMBUAYAIBHBIN OMPOC B ayTUTOPHUH.
4.2 ,67cemectp -1 3aganue)

3. 3amuTa 1a00paTOpHOI [TuceMenHBIH 0TUET MO JabopaTopHO pabote. HIUBHUAyanbHAs YCTHAS 3aIIUTa MOJTy4E€HHBIX
paboTbI(u.1.6cemectp-4 1/p; IKCIIEPUMEHTATIbHBIX TAHHBIX
4.2.7cemectp-41/p).

4. 3auer Y CTHBIN MHAMBUAYAIBHBIN ONIPOC







