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1. Poan JAUCIHHUITIIMHBI «AHAIUTHYECKAS XUMHUA U (l)I/I3I/IRO-XI/IMI/I‘{eCKI/Ie METO/JbI AaHAJIHU3A» B (l)OpMI/IPOBaHI/II/I KOMIIeTeHI Uil BBINTYCKHUKA

diteMenT . Kox CocTaBasomue pe3yJbTaTOB 0CBOCHHUS (JECKPUNITOPbI KOMIIETEeHIIMI)
00pa3oBaTeIbHON
Cemecr] P KOMITIETCHIINH HaumeHnoBanue KOMIIETCHIIUH
nporpaMmmbl (zmcummmm, K HaumeHoBaHue
npaxkruka, F'HA) o1
OIIK(Y)-
CnocobHOCTb 1 1 B(18) Meronamu MPOBEACHUS XMMHUYECKOT0 U (PU3UKO-XMMHYECKOr0 aHajIn3a
TFOTOBHOCTH MCITOJIb30BATh :
OIIK(Y)- . .
OCHOBHBIC 3aKOHBI | V(18) BbI6MpaTh METO/ aHATI3a NS 33JJaHHOH aHAIMTHYECKOH 3aaun
OIIK(Y)-1 | ecrecTBeHHOHAYYHBIX .
AUCLUIUINE B OTIK(Y) DU3UKO-XUMUYECKUE OCHOBBI KAYECTBEHHOIO M KOJIMYECTBEHHOI'O
npodeccHOHANbHOM 1318 XUMHUYECKUX U (PU3MKO-XUMUYECKUX METOJIOB aHaIn3a
JESITeIbHOCTH :
MK (Y) HaBbikamMu paboThl Ha COBPEMEHHBIX AHAJUTHYECKHX IMPHOOpax MpHu
10.B3 aHaJIM3e ChIPhsl, MATEPHUAJIOB U FTOTOBOH MPOAYKIIMH, CITIOCOOAMH OI[CHKH
CrocoO6HOCTH TIPOBOANTH ' pE3yIIBTATOB aHAJN3a
aHaJIU3 ChIPh, BbINOMHATE KA4eCTBEHHBIH M KOJMYECTBEHHBIM aHAJIU3  ChIPhS,
TIK(Y)-10 MaTepuasoB U TOTOBOU MIK(Y)- | MaTepyHalioB ¥ TOTOBOM TPOAYKIIMH XUMHYECKUMH W (PU3HKO-
MIPOYKIIVH, 10.¥3 XUMHYECKUMH  METOJaMH Ha OCHOBE H3MEPEHHS  BEIUYMHBI
A OCYIIECTBIIATh OI[EHKY AHAJTMTUYECKOTO CUTHAJA
HATHTHECCISAN pe3yNIbTAaTOB aHAN3a IK(Y) MeTonsl HMAGHTHOHKAIME U KOTMYECTBEHHOTO ONPECICHHUS ChIPBS,
XUMus ¥ PU3HKO- 5 10.33 MaTepHajoB © TOTOBOM MPOAYKIHMH XUMHYECKUMH M  (PHU3HMKO-
XUMHYIECKHE ’ XUMHAYECKAMU METOIAMU.
METOAbI aHAJIN3A CrocobHOCTh Biamers OmbITOM KCHONB30BAHUS METOJIMK aHAIU3a JUIsl MPOBENCHUS
IJIaHUPOBATh U TIK(Y) XHUMHUYECKHUX u (1)1/13I/IKO-XI/IMI/I‘ICCKI/IX 9KCIIEPUMEHTOB npu
HPOBOZIUTE XUMHHUCCKIE 16 B7 aHAJUTUYECKOM KOHTPOJIE, IPOBOAUTH 00pabOTKY pe3ysIbTaThl aHAIN3a
OKCTICPHMCHTEL, U OIICHUBATh UX MOTPEITHOCTH
MIPOBOJIUTEH 00PaOOTKY
PesynbTaToB [InaHupoBaTh W TPOBOAUTH XHUMHUYCCKHE U (DU3HKO-XUMHYCCKUC
OKCITEPHMEIITa, OKCIIEPUMEHTHI JUIS 3aJIaHHOM aHAIMTHYECKOW 3a7[ayH, MPOBOIUTH
JIIK(Y)-1 | oneHuBaTh MOrpENIHOCTH, IIK(Y)- P s A AT, IPOBOR
TPHMEHATD METOMBI 16.Y7 CTAaTHCTUYECKYI0 00pabOTKy pe3yiabTaToB aHammM3a, OQOPMIISATH
MaTeMaTHYECKOrO PE3yJIbTaThl aHAJIN3a C YUETOM METPOJOTHUYECKUX XapaKTePHUCTHK
MOJICTTUPOBAHHUS
OTalbl POBEIEHUsT KAYECTBEHHOTO M KOJMYECTBEHHOTO XUMHUYECKOT0
aHanu3a npu
WCCIIe/IOBAHUN XUMUKO- IK(Y)- | n (u3nko-XMMHUYECKOro aHalmM3a, METOIbl OOpaOOTKH pe3yabTaTOB
TEXHOJIOTUIECKHIX 16.37

IponcccoB

aHaJIn3a




2. Iloka3zaTeam u METOAbI OLICHUBAHUSA

HHaHpreMble pPe3yJabTaThbl oﬁyqul/m Mo THCHHIIJIHHE KO}I KOHTpOJ’ll/IpyeMOﬁ HaumeHnoBanue pa3aena MeTO)ll)l OIICHHBAHHUSA (OlleHO'-lHl,le
KO[[ HaumeHnoBanue KOMIIETCHIINH (l/lIll/l ee JUCHHUILINHBI Mepoﬂpl/lﬂTl/lﬂ)
JacTH
P-1 [IpuMeHATh 3HAHUS 3aKOHOB, TEOpHil, ypaBHEHHUH, CBOICTB OIIK(Y)-1 Paznen 1. Paznen 2. Paspmen 7. I1, TK1, TTA1
AQHAJIM3UPYEMBIX BEIICCTB IIPH BBIOOpPE METONAa M CXEMEI
OIPENICIICHUS] XUMHUYCCKUMU U (PU3HKO-XUMHYCECKUMHU METOTaMHU
aHaJmM3a.
PI-2 CaMOCTOSATEIbHO BBIOMpATh CXEMYy aHaJnu3a, ONTHMAJbHBIM OIIK(V)-1 Paznen 1. Paznen 2. Paznen 7. I1, TK1, ITA1
METO/]l aHAIHM3a Paznen 11.
PJI-3 CaMOCTOATENBHO BBIMOIHATh KAYSCTBEHHBIH M KOJIMYECTBEHHBIH IK(Y)-10 Pasnen 3. Pasgen 4. Pasmen 5. IT, TK1, TK2, ITA2, AI11, ITA1
aHaJM3 ChIPbs, MATEPUAIIOB U TOTOBOW MPOAYKIIMM HAa OCHOBE Pasnen 6. Pasnen 8. Pasnen 9.
U3MEPEHUsI BEJTUUHHBI AHATUTUICCKOTO CUTHATIA Pazzen 10.
P-4 CaMOCTOATENIFHO ~ TPOBOJUTh  CTATHCTHYECKYIO — OOpabOTKY JIK(Y)-1 Pasnen 3. Paspgen 4. Pasgen 5. I1, TK1, TK2, ITA2, 1111, ITA1
Pe3yNbTaTOB aHaNN3a, 0POPMIIATH PE3YJIbTATHI AHAJIH3A C YYETOM Paszen 6. Pasuen 8. Pazmen 9.
METPOJIOTHYECKUX XaPAKTEPUCTUK Paszen 10.

3. IIxkauga oueHUBAHUA
[Topsinok opraHM3alMU OICHUBAHUS PE3YJITATOB OOYYCHHS B YHHBEPCHTETE PErVIAMEHTHUPYETCS OTIEIBbHBIM JIOKAJbHBIM HOPMATUBHBIM aKTOM —
«Cucrema OIEHUBAHUS PE3y/IbTATOB 00ydeHHsT B TOMCKOM TOJUTEXHUYeCKOM yHHBepcuTere (CructeMa oleHUBaHuUsA)» (B JCHCTBYIOIIEH peIaKiluu ).
Hcnonb3yercst OanbHO-pEHTHHIOBAsI CUCTEMa OLICHUBAHHS PE3YJIbTaTOB 00ydeHus. MToroBas oleHka (TpaaulliOHHAs U JTUTEPHAsl) IO BUJaM Yu4eOHOMH
nesitensHOCTH (M3ydenue aucuurand, YUPC, HUPC, kypcoBoe npoeKTupoBaHKe, MPAKTUKH) OMIPEIesieTcs CyMMOM 0alioB MO pe3yibTaTaM TeKYIIIEeTo
KOHTPOJISI ¥ TPOMEKYTOYHOM aTTecTanuu (MTOroBasi peHTHHroBas olleHka - 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 mKajla JJIs1 OTACIbHBIX OIICHOYHBIX MCpOHpI/IHTI/Iﬁ BXOOHOTI'O U TCKYIICTO KOHTPOJIA

% BBINMOJTHEHUS
3a/aHus

CooTBeTcTBHE

TPAAUIIHOHHOIi OLleHKe

Omnpenenenue OLEeHKH

90%+100% «OtnuyHO» OTnu4HOE MOHUMAaHKE NPeIMEeTa, BCECTOPOHHUE 3HAHUA, OTVINYHbIE YMEHHUS U BJIQJICHUE ONBITOM NPaKTHUECKON AEATENIbHOCTH,
HEOOXOANMBIE Pe3yNIbTaThl 00ydeHHsl CPOPMUPOBAHBI, UX KAUECTBO OI[EHEHO KOJINYECTBOM 0aJUIOB, OJIM3KHM K MAKCUMAIEHOMY

70% - 89% «Xopouio» JloctaTouHO TOJTHOE TOHUMAaHUE MPeIMETa, XOPOIHE 3HAHUS, YMEHHS ¥ OTIBIT IPAaKTHIECKON JIESTeNbHOCTH, HEOOX OJJUMbIE PE3YIbTATHI
00y4eHus1 cOpMHUPOBAHBI, KAYECTBO HU OTHOTO M3 HUX HE OI[EHEHO MUHUMAJIbHBIM KOJIMYECTBOM 0ajlyIoB

55% - 69% «Y 1oBI.» [Ipuemnemoe MOHMMaHUE MTPEAMETA, YAOBIECTBOPUTENbHBIE 3HAHHS, YMEHUSI U ONBIT IPAaKTHYECKON JeITeIbHOCTH, HEOOXOAUMBIE PE3YIIbTAThI

O6y‘IeHI/IH C(l)OpMI/IpOBaHI)I, Ka4€CTBO HECKOTOPLIX M3 HUX OUCHECHO MUHHUMAJIbHBIM KOJIMYECTBOM GasioB

0% - 54%

«Heynosn.»

PeSyJ'IBTaTH O6y‘IeHI/IH HE COOTBETCTBYIOT MUHUMAJIbHO JOCTATOYHBIM TpeGOBaHI/IS{M

[IIxaJia [u1si OLIEHOYHBIX MEPOIPUATHI dK3aMEHA

% BBITIOJTHEHHUSI JK3aMeH, CooTrBercrBHE
3a/1aHuii DK3aMeHa 0aJ TPAJMIIMOHHOM OlleHKe Onpeneaenne ouemicn
90%+100% 18 +20 «OTnuaHO» OTnu4HOE TOHUMAaHKE TIpeIMeTa, BCECTOPOHHUE 3HAHUA, OTIINYHbIE YMEHUS U BIIaJCHUE ONBITOM MPAaKTHUECKON AEATENbHOCTH,
HEoOXOIMMBIE Pe3yNbTaThl 00yueHHUs! chOPMHUPOBAHBI, UX KAY4ECTBO OIIEHEHO KOJIIMUECTBOM 0aJlIoB, OIM3KUM K MAaKCUMAIIbLHOMY

70% - 89% 14+ 17 «Xoporio» JloctaTouHO NOJTHOE TOHUMAaHHUE MPEIMETa, XOPOIKE 3HAHUSI, YMEHHS U OTIBIT IPAKTUYECKON JESTEIbHOCTH, HEOOX OJTUMBIC
pe3yibTaThl 00yueHus: chOpMHUPOBAHbI, KAYECTBO HU OJTHOTO M3 HUX HE OLIEHEHO MUHUMAaJIbHBIM KOJHYECTBOM 0aJlIoB

55% - 69% 11+13 «Y 1oBi.» [MpuemneMoe MOHMMAaHUE MIPEAMETa, YAOBIECTBOPUTEIbHbIC 3HAHHS, YMEHHS U OIBIT IIPAKTUYECKOMN JIESTEIbHOCTH, HEOOXOIUMBbIE
[pe3yNbTaThl 00y4eHHs CPOPMHUPOBAHBI, KAYECTBO HEKOTOPBIX M3 HUX OLICHEHO MUHUMAJILHBIM KOJIMYECTBOM OaljIoB

0% - 54% 0-+10 «HeynoBin.» Pe3ysnbraThl 00y4eHuUs] HE COOTBETCTBYIOT MHHUMAJIBHO JOCTATOUHBIM TPEOOBAHUIM




4. TlepeyeHb THNOBBIX 3a/IaHUI

OHeHO‘lHBle MEPONPUATHS le/lMepr THIIOBBIX KOHTPOJBHBIX 3auaﬂm‘7[

1. TectupoBanue Bomnpocsr:

Tema «MeTo1pl 0CaIUTENBHOTO TUTPOBAHUSD)

1. BeluncanTe KOHIEHTPALIMIO HOHOB cepedpa B pacTBOpE MOCie CIUBaHUS paBHbIX 00beMoB 0.1M
pacTBOpOB HHUTpaTa cepedpa u OpoMuIa KajHst

BriGepute oiuH OTBET:

7.3*107 Monb/n

1.5*10°® moms/n

1.7*10° mons/n

5.3*10™"® mons/n

2. Berancnmte 3Havenne pH Hagana ocaxnerns Fe(OH)s m3 0,001 M pactsopa FeCls, Ks® = 6.3*107%8
Bri6epute o/iuH OTBET:

e 259
e 10.0
e 506

3. YkaxuTe MHTEepBaI cKauka Ha KpuBoil TuTpoBaHusa 10 ma 0.01M pactBopa noauaa kanus 0.01M
pactBopoM HUTpaTOM cepedpa. [lorpemnocts onpenenenus 0.1%.
Bri6epute o/iuH OTBET:

e 53-90

e 53-10.8
e 1.0-108
e 53-118

4. Berunciure 3HaueHre pCl B Touke S5KBUBaJIEHTHOCTH IIPH TUTPOBAHHUK PACTBOPA XJIOPHUIa HATPHUS
HUTPATOM cepedpa
OrtBerT:

2. NA3 1(u.l) Bapuanr .

1.CymHocTh TUTPUMETPHUYECKHX METO/IOB aHATN3A. 3aKOH SKBUBAIICHTOB.

2.Paccuuraiite HaBecKy NepMaHraHarta Kajius ans npurotosienus 500 cm0,05H pacTBopa.

3.KakoBa MoJisspHasi KOHIIEHTpALs, TUTP a30THOM KUCIOTHI, eciau Ha TutpoBanue 0,5300 r xumuuecku




gncroit Na;COj3 pacxomyercs 12,0 cm® kucnorsi?
4.Jlo xakoro obwema ciemyer pasbasuth 500 cm® 0,11 KoCrO7, uTo6bI momyuuts pactBop ¢ T
(K2Cr207), paBaemvM 0,003922 r/cm>?

V13 2(u.1)

Bapuant

1.006mas xapakTepucTHKa METO/1a KUCIIOTHO-OCHOBHOTO TUTPOBaHusl. Paboure pacTBOpHI, CTaHIApTHBIE
U onpezieNisieMble U BEIIEeCTBA.

2.001m1as XxapakTepuCTUKa METO/1a IEPMAaHIaHATOMETPHUH.

3.Paccuuraiite u noctpoiire kpupyto TutpoBanus 0,1 M pactBopa mypaBbuHoii kuciotsl 0,1 M pactBopom
ruapokcuaa Hatpus. OG0CHYITE BEIOOp MHIMKATOPA.

4. BymeT nmu TepMaHraHaT Kamus okucisath umoHel Ce 3'B kmcmoit cpeme? BelumciuTh KOHCTAaHTY
PaBHOBECHS PEAKIINH.

WJ13 3(u.1)

Bapuanr.

1.CymHOCTh OCaUTENHHOTO TUTPOBAHUS. APreHTOMETPUYECKOE OINpPEEIeHHE XJIOPUI-UOHOB 10 METOJTY
Mopa.

2.Kakue TpeOoBaHUs MPEIBSIBIISIOTCS K OCAKIaeMON M BECOBOM (hopMaM B TPaBUMETPUIECKOM aHaH3e?
3.PaccuntaTh KOHIIEHTpallMM MOHOB cepedpa W XJIOPUA-MOHOB B pacTBope mocie cmerienus 100 v 0.1M
pactBopa xiopuaa Harpusi ¢ 99.9mn 0.1M pactBopa HUTpara cepedpa.

4.Bprumncnute npousBeneHue pactBopumoctu CaF2, ecmu MaccoBasi KOHIIEHTPALIMS HACBHIIIEHHOTO pacTBOpa
coiu cocrasisier 17 mr/mm3.




VI3 (u.2)

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

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

3. Ha xonoHke AnuHOM 3 M BpeMsl yAepKUBaHUs OJHOTO U3 KOMIIOHEHTOB paBHO 54,4 ¢, noJylmupuHa
XpoMaTorpaguueckoro muka 3Toro koMmnoHeHTa 4 Mm. CKOpOCTh IBMKEHUS TUarpaMMHOM JieHTsl 600
MM/4. PaccuuTaTh 4nciI0 TEOPETUUECKUX TAPESIOK U BBICOTY, SKBUBAJIEHTHYIO TEOPETUUECKON TaperKe.
4. Yepes KoJIOHKY, 3anoaHeHHyto 100 mut katnonura Mapku KVY-2, npomnyiiena Boja ¢ sxectkocTtbio 12,4
M3KB/11. KonnuecTBo npomnyieHHo# Bobl A0 nosiienus Ca2+ B ¢puibTpate paBHo 12 1. Onpenenuts
0OMEHHYIO €eMKOCTh KaTHOHUTA.

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

6. Boruncnuth MOJISIpHBIN K03 (PUIIMEHT NOTIoIeH s KOMIUIEKca JKeJie3a ¢ 0-(heHaHTPOIUHOM, €CITU
ONTUYECKAas INIOTHOCTh pacTBopa, coaepskaniero 0,116 mr xene3za B 25 M1, IpU TOJILMHE CIOSI KIOBETHI
1 cm paBHa 0,460.

7. Hasecky 1,0000 T meTaia, CoaepsKamiero 0J0BO, PACTBOPUIIN B KHCIIOTE M pa30aBUIIA PACTBOP BOJOM
10 100 mu1. I3 momyderHoro pactBopa otodpanum 5 mpo6 mo 10,00 mut, U3 HUX mociie 00padoTKu
JUTUOJIOM TTOJTYYHJIN 110 25 MJI OKpaIlIEHHBIX PACTBOPOB, ONTHYECKUE INIOTHOCTH KOTOPpHIX 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. ONTU4YecKe MIOTHOCTH
MOJIY4eHHBIX pacTBopoB paBHbI 0,200; 0,230; 0,230; 0,210; 0,240. Onpenenuts MaccoByro 10110 (%)
0JIOBa B METaJLIe.

8. CYIJ_[HOCTB MCTOJa HOHOMCTPUU. XapaKTepI/ICTI/IKa HOHCCJIICKTHUBHLBIX 3JICKTPOAOB C TBEPAbIMU
MeM6paHaMI/I. Bo3moxHOCTH ME€TO1a B aHAJIM3E.

9. I3 aHanu3upyeMoro pacTBOpa, COACPKAaIIero HOHbI TPEXBAJIECHTHOTO METallja, B pe3ybTare
aJIeKTpoM3a npu cuie Toka 1,0 A 3a Bpems 35 MuHyT OblTO BhIAETEHO Ha KaToae 0,3772 r meTasa.
OnpenenuTts, Kakoi MeTai ObLI B pacTBOPE, €CIIM BbIXO 1O TOKY paBeH 100 %.

1.

3amura 1a00opaTopHOi paboThI

Bonpocsr:
JlaGopatopHas padorta «Crannapruzanus pactsopa HCI o 6ype»
1. IIpuroroBieHue pacTBOPOB.




2. UTo Takoe yCTaHOBOYHBIE BEIIECTBA?

3. [Ipumepbl yCTaHOBOYHBIX BEILIECTB METOa HEUTPATU3ALIUH.
4.TlpurotoBieHue pacTBOpoB 1o ¢ukcanary.Uro Takoe pukcanan?
5. Yto Takoe cTaHaapTU3aLus?

6. Kakoii nHAMKATOp MCIIONIB3YyeTCsl B paboTe U rmoyemy?

7. OK3aMeH

buner Ne 1 biok cxema xpomarorpada.

2.KpuBble aMnepoMeTpuyeCcKoro TUTpOBaHus. Pacuer koiruecTBa BElleCTBa.

3. 3aKOH aJIUTUBHOCTH B METOJE MOJIEKYJISIPHOI aOCOPOIIMOHHOM CIIETPOCKOIUH.

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

nponyckainu Tok cuiioi 0,10 A, B pe3ysbTaTe 4ero Ha KaTo 1€ MOJIHOCThIO BBIJEIUIACh Melb. OnpeaeanuThb
MaccoByto 010 (%) Menu B CIUIaBe, €CiIM BBIXOJ 10 TOKy cocTanisut 100%.

5. MeTtoauueckue yKazaHus 1o npouejaype oeHuBaHUs

OueHOYHBIE MEPONIPUATHS

IIpouenypa npoBeeHNs OLIEHOYHOT0 MePONPUSITHS U HEOOXOJUMbIE MeTOIMYECKHE YKAZAHUS

1. TectupoBanue (4.1) OnexTpoHHbIi Kypc(10 TecToB)
2. Nn3(u.1,6 cemectp-3 3amanusi; | DIEKTPOHBIN KOPC. Y CTHBIM HHIMBUAYAIBHBIN OMPOC B ayTUTOPHUH.
4.2 ,67cemectp -1 3amanue)
3. 3amuTa 1abopaTopHOU [TuceMenHBIH 0TUET MO JabopaTopHO pabote. MHIuBHUyanbHAas YCTHAS 3alIUTa MOJTy4E€HHBIX

paboTbI(u.1.6cemectp-4 1/p;
4.2.7cemectp-41/p).

OKCIICPUMCHTAJIbHBIX JaHHBIX

4, 3ayeT

Y CTHBIN UHAUBUAYAIBHBIN OPOC




