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1. Poan JAUCHHUITIITHHBI «AHAJIUTHYECKAS XUMHUA U qm3mc0-ngnqecKne METOJABbI AaHAJIN3A» B (l)OpMPIpOBaHI/II/I KOMIIeTeHIIii BBIITYCKHHUKA

JJ1eMeHT 00pa30BaTeIbLHOM Kon CocTasJsioniie pe3yJbTATOB 0CBOCHHS (IeCKPHNITOPHI KOMIIeTEHIIHI)
nporpammal (lIl/lCl.lHIIJIHHa, CeMec1'p KOMITETCHIINH HaunmeHoBanue KOMIICTCHITHH T GrO TG
npaktuka, F'HA) Kon
CrnocoOHOCTh M TOTOBHOCTh OIIK(Y)- | Bmageer ™MeTogamMu TIPOBEICHHUS XUMHUYECKOTO M (PUIUKO-XHUMHICCKOTO
HCTIOJIb30BaTh OCHOBHBIC 1.B9 aHaJIM3a
3aKOHBI OHK(Y)-].. o o
OIIK(Y)-1 | ecTecTBEHHOHAYYHBIX V9 YMeeT BRIOUpATh METO] aHAIM3A JIJIS 3aJaHHON aHAIMTUYCCKON 3a1auu
JUCIUIUIAH B
npoQeCCUOHATBHOM OITK-1. 39 3HaeT (UBMKO-XMMHYECKHE OCHOBHI Ka4eCTBEHHOTO M KOJMYECTBEHHOTO
JICSITebHOCTH ’ XUMHYECKIX U (PU3UKO-XUMHYCCKIX METOIOB aHAIN3a
TIK(Y)- Bnameer HaBpikaMu pabOTHI Ha COBPEMEHHBIX aHATHTHICCKHX npubopax mpu
10 B1 aHAIM3¢ ChIPhs, MATCPUAIIOB W TOTOBOW IMPOMYKIIMH, CIIOCOOAMH OICHKH
CriocoOHOCTh TIPOBOAUTH pe3yabTaTOB aHAIN3a
AHAII3 CHIPbA, MATEPHANOB 1 TIK(Y)- YMeeT BBITOJIHATH FaquTBeHHHﬁ W KOJMYCCTBEHHBIA aHAIHU3 CBIPbS,
[K(VY)-10 | rotoBo¥i MPOIYKIIHH, 10.V1 MaTepUaJIOB U TOTOBOW MPOMYKIMH, XHUMHYCCKHUMU U (DU3HKO-XMMHUYECCKAMHU
OCYILECTBIIATH OIICHKY METOJIAMH Ha OCHOBE M3MEPCHUS BEJIUUMHBI AHAJTMUTUYCCKOTO CUTHANIA
AHanuTHYecKast PE3yIbTATOB aHAM3a MK (Y)- 3HaeT MeTOAbl MIACHTH(QUKAIMM U KOJMYECTBEHHOTO OMNPENEIEHUs CHIPBS,
XUMHUSA U PU3NKO- 5 1031 MaTepHaJiOB W TOTOBOHM MPOAYKIWH XAMHYECKUMH H (DH3HKO-XUMHYCCKAMHU
XHMHYeCKHe ' METO/IaMH
MeTObI AaHAJIH32 BnameeT OMBITOM UCMOJNB30BaHHMsS METOJAMK aHamM3a [UIs [POBEACHUS
TK(Y)- XUMUAYECKUX U (PU3UKO-XMMUYECKUX OKCICPUMECHTOB IIPU AHATUTHYCCKOM
CriocoGHOCTE  MIIAHUPOBATH A 1Bl KOHTpOJIe, TMPOBOIUTH 0OpabOTKYy pe3yabTaThl aHallu3a M OIEHWBATh WX
Y TIPOBOJIUTh XMUMUYECKHE : [OrpeNHOCTH
9KCIEPUMEHTBI, IPOBOAUTH
00paGoTKy pesyLTaToB YMeeT IUIaHUPOBAaTh H MPOBOAUTH XUMUYECKHE H (HU3UKO-XUMHYCCKHE
ATK(Y)-1 iﬁigiﬁﬁiiiﬁ’;;ﬁ?;:: JTK(Y)- SKCIIEPUMEHTBI Ul 33JaHHOM  AHAIMTUYECKOH  3ajaud, HPOBOJIUTH
METO/IBI MATEMATHYECKOTO 1.V] CTaTUCTHYECKYI0 O0pabOTKy pe3ylbTaTOB aHaim3a, O(QOPMIATH PEe3yIbTATHI
MOJICIMPOBAHUS U aHAJIN3a aHalin3a ¢ y4€TOM METPOJOTrHYCCKUX XaPAKTCPHUCTUK
MPY UCCIICIOBAHUN XUMHKO-
TEXHOJIOTHYECKUX MPOIIECCOB JUTK(Y)- 3HaeT ATaIlbl IPOBEACHNS KAYECTBEHHOTO U KOJHMUYECTBEHHOTO XUMHUYECKOTO M

1.31

(1)I/I3I/IKO'XI/IMI/I‘ICCKOFO aHaJin3a, MCTO/IbI 06pa6OTKI/I PE3YJIbTATOB aHAJIN3a




2. IMoka3zaTenu u METO/JAbI OLICHUBAHUA

ILianupyemble pe3yJbTaThl 00Y4YeHHs 0 TUCHUILTHHE Kon xonTposmpyemoii HanmeHoBaHme pa3gesa MerToas! onieHHBaHusI (OLeHOYHbIE
KO}I HauMeHoBanune KOMIIEeTEHIIUH (HJIH ee JHCHHUILINHbBI Meponpmrrml)
JacTu
PI-1 IIpyMeHATh 3HAaHUS 3aKOHOB, TEOPHUM, ypPaBHEHHH, CBOMICTB OIIK(Y)-1 Paznen 1. Paznen 2. Paznen 7. I1, TK1, ITA1
aHATM3UPYEMbIX BEIIECTB NpPH BHEIOOpE METOJa U CXEMBI
OTIpE/ICIICHUS XUMAYECKUMH M (PU3UKO-XUMHUYCCKUMU
MEeTOJaMHU aHaJlnu3a.
PJI-2 CaMOCTOSITEIEHO BBIOMpATh CXEMYy aHAJIW3a, ONTHMAJbHBIN OIIK(Y)-1 Pasmen 1. Pasgen 2. Paznmen 7. I1, TK1, ITA1
METOJ aHaJIu3a Pasnen 11.
P/I-3 CaMOCTOSATENBHO BBINOJIHATH KayeCTBCHHBIN u IK(Y)-10 Pasnen 3. Pasnen 4. Pasnen 5. I, TK1, TK2, I[TA2, AI11, [TA1
KOJIMYECTBEHHBIN aHANHW3 CBHIPhS, MATEPHANIOB M TOTOBOH Pasnen 6. Paznen 8. Pazmen 9.
MPOAYKIINA HAa OCHOBE M3MEPCHUS BEIMYHUHBI aHAMTHICCKOTO Paszen 10.
CHTHAJIa
P-4 CaMOCTOSITeTbHO TIPOBOAWTH  CTAaTUCTHYECKYIO 00paboTKy AIK(Y)-1 Paznen 3. Paznen 4. Paznen 5. I1, TK1, TK2, ITA2, 111, I[TA1
pe3ynpTaTOB aHamm3a, OGOPMIATH pe3yibTaThl aHaIW3a C Pasnen 6. Pasnen 8. Paszgen 9.
YYEeTOM METPOJIOTHYECKUX XaPAKTEPUCTUK Passen 10.

3. HIkaja oueHUBaAHUSA
[Topsimok opraHu3anuy OLEHMBAHUS PE3YJIbTaTOB OOYyUEHHsS] B YHHUBEPCUTETE PETJIAMEHTUPYETCSl OTAEIbHBIM JIOKAIbHBIM HOPMATHBHBIM aKTOM —
«CucreMa OIICHUBAHUS Pe3y/IbTaTOB 00ydeHHs B TOMCKOM MONMTeXHUYeCKOM yHUBepcuTeTe (CucTeMa OlleHUBaHMsA)» (B JICHCTBYIOLICH PEIaKIlnm ).
Hcnonb3yercst OanbHO-pEHTUHTIOBAs CUCTEMa OLIEHUBAHUS Pe3yIbTaToB 00ydeHus. MiToroas oreHka (TpaJIullMOHHAs U JTUTEPHAsA) IO BUJAM y4eOHOMH
nesitenpHOCTH (M3ydenue muctuinH, YUPC, HUPC, kypcoBoe mpoekTHpoBaHWE, MPAKTHKH) OMPENEsSeTCs CyMMOW OaljloB IO pe3yibTaTam
TEKYILETro KOHTPOJIA U MPOMEXKYTOYHOM aTTeCTallu (MTOroBasi peUTHHrOBas olleHKa - MakcuMyM 100 6aioB).

PacnpeﬂeneHI/Ie OCHOBHBIX H OOIIOJIHUTCIBHBIX OaoB 3a OLCHOYHBIC MCPONPHUATUA TCKYLICTO KOHTPOJIA U HpOMe)KYTOqHOﬁ aTTeCTalun
YCTaHABJIMBACTCA KAJICHAAPHBIM peﬁTHHF-HHaHOM JUCHUITIIINHBI.




PGKOMGHI[yeMaSI mKajla Jjsd OTACIIbHBIX OICHOYHBIX MepOHpI/ISITI/Iﬁ BXOOHOI'O U TCKYIICT'O KOHTPOJIA

% BBINOJIHEHHSI CooTBercTBHE
" Onpeneneﬂne OLCHKH
3aIaHUus TPaIULIMOHHOI OLleHKe
90%+100% «OTIMIHO» OTnryHOE MOHNMAaHKE TPEIMETa, BCECTOPOHHUE 3HAHMS, OTIMIHBIC YMEHHS U BIaJCHUE ONBITOM IIPAKTUYECKOMN NESITEIbHOCTH,
HEOOXOAUMBIE PE3YNIbTAaThl 00yUeHHsl CQOPMHUPOBAHBI, X KAYECTBO OLIEHEHO KOJIMYECTBOM 0alioB, OJIM3KUM K MAaKCHMAJIbHOMY
70% - 89% «Xopomo» JlocTaTouHO MOJTHOE TIOHUMAaHHUE MIPEMETa, XOPOIIHe 3HAHHS, YMEHUS U OIBIT MIPAKTUIECKOH NesATeTbHOCTH, HEOOXOMMEIE Pe3yIbTaThI
00ydeHust chOpMUPOBAHBI, KAYECTBO HU OAHOTO M3 HUX HE OLEHEHO MUHUMAJILHBIM KOJMYECTBOM OaIIOB
55% - 69% «Y 1OBIL» [Tpuemnemoe noHUMaHUE MTPEAMETA, YAOBIETBOPUTEIIbHBIE 3HAHHS, YMEHUS U ONBIT NPAKTHYECKOH JeITeIbHOCTH, HEOOX0ANMBIE PE3YIIbTATHI
00ydeHust chOpMUPOBAHBI, KAYECTBO HEKOTOPBIX U3 HUX OLCHEHO MUHHMAJIBHBIM KOJIMYECTBOM 0alioB
0% - 54% «Heynosi.» PesynbraThl 00y4eHUs] HE COOTBETCTBYIOT MUHUMAJIBHO JIOCTaTOYHBIM TPEOOBAaHUSIM
[IIxana 1ys OLICHOYHBIX MEPONPUATHI dK3aMEHA
% BBINOJIHEHHUSI JK3aMeH, CooTBeTcTBHE
. o Onpenenenue oneHKH
3aJaHUH SK3aMEHa a1 TPAAHUUHNOHHOHU OLICHKE
90%+100% 18 +20 «OTIUIHO» OTin4HOE MOHMMaHKe NpeaMeTa, BCeCTOPOHHHE 3HaHUA, OTIIMYHbIE YMEHUS U BIIaJICHUE ONBITOM IPAaKTHUECKOH JesTeNbHOCTH,
HEOOXOAMMBIE PE3YNIbTAaThl 00yUeHHsl CQOPMHUPOBAHBI, X KAYECTBO OLIEHEHO KOJIMYECTBOM 0aJuioB, OJIM3KUM K MAaKCHMAJIbHOMY
70% - 89% 14+17 «Xopomo» JlocTaTo4HO TOJIHOE MOHMMAHHUE NPEeIMETa, XOPOILME 3HAHUS, YMEHHS H OITBIT IPAKTUUECKOM NesATEeNbHOCTH, HEOOXOJMMBbIE
pe3ynbTaThl 00y4eHHs COPMUPOBAHbI, KAYECTBO HU OJTHOTO M3 HUX HE OIIEHEHO MHHUMAaJIbHBIM KOJIMYECTBOM 0alIOB
55% - 69% 11+13 «Y 1OBIL.» [Mpuemnemoe MOHNMaHNE MIPEAMETA, YAOBICTBOPUTEIBHBIE 3HAHNS, YMEHHSI U OIBIT IPAKTHIECKON IESITENbHOCTH, HEOOX0INMBIE
[pE3yNBTaThl 00Y4EHHs CPOPMHUPOBAHBI, KAYECTBO HEKOTOPHIX M3 HUX OIICHEHO MUHUMAIILHBIM KOJMYECTBOM OaIIIIOB
0% - 54% 0+10 «HeymoBi.» PesynbTaTel 00y4eHus He COOTBETCTBYIOT MHHUMAITFHO JOCTATOYHBIM TPEOOBAHUSIM

4. TlepeyeHb THNOBBIX 3aJaHMI1

OueHoYHbIe MeEponpuATHS le/lMepr THINOBBIX KOHTPOJbHBIX 3aaHuil

1. TectupoBanue Bormpocsr:
Tema «MeTobl 0OCAAUTETBLHOTO TUTPOBAHUSD)
1. BeiuncnuTte KOHIEHTPAIIMIO HOHOB cepedpa B pacTBOPE MOCIE CAMBAHUS paBHBIX 00beMoB 0.1M
pacTBOPOB HUTpaTa cepedpa u OpoMuIa Kaus
Bri6epute o1H OTBET:
o 7.3*10" mons/n
e 1.5*10° mons/n
e 1.7*10° mons/n
e 5.3*107 mons/n

2. Beruncnute 3Hauenune pH nHavyana ocaxaenus Fe(OH)s u3z 0,001 M pactopa FeCls, Ks® = 6.3*10%
Bri6epute o1H OTBET:




e 259
e 10.0
e 506

3. YkaxuTe UHTEpBaJl ckauka Ha kpuBoi TutpoBanus 10 mu 0.01M pactBopa noauaa kanus 0.01M
pacTBopoM HUTpatoM cepedpa. [lorpemrHocts onpeaenenus 0.1%.
Br16epute oquH OTBET:

e 53-90

e 53-1038
e 1.0-10.38
e 53-1138

4. Beraucnute 3HaueHue pCl B TOUke SKBUBAJICHTHOCTH TIPH TUTPOBAHMK PACTBOPA XJIOPHIA HATPHUS
HUTpPATOM cepedpa

Otser:
NA3 1(u.1) Bapwuanr .
1.CymHocTh TUTPUMETPUUYECKUX METO/IOB aHAIN3a. 3aKOH SKBUBAJICHTOB.
2.Paccunraiite HaBecKy TepMaHTaHaTa Kajmus ais mpurotosierus 500 cM>0,05H pacTBopa.
3.KakoBa moJsipHasi KOHIIEHTpAIus, TI/IT% a30THOM KHUCIIOTHI, eciii Ha TUTpoBanue 0,5300 r xuMuyecku
gucroit Na,CO3 pacxomyercs 12,0 cM” KUCITIOTBI?
4.JIo xakoro o0bema creayeT pa3daButh 500 em® 0,11 KyCr07, uroGh MOJIYYUTh pactBop ¢ T
(K5Cr,07), pasrsim 0,003922 r/cm®?
A3 2(u.1) Bapuanr

1.00mas  xapakTepucTHMKa METOAa KHCIOTHO-OCHOBHOIO  THUTpoBaHHMs. PalOoume pacTBOpHI,
CTaHJAPTHBIC U OINpPEEIsIEMbIE U BELIECTBA.

2.00m1as XapakTepucTUKa METo/1a IepMaHraHaTOMETPHH.

3.Paccunraiite m mnocrtpoiite kpuByro TuTpoBanus 0,1 M pactBopa mypaspuHOM kuciotel 0,1 M
pacTBOpoM ruzpokcuaa HaTpusi. O60CHYyHTE BEIOOP HHAUKATOPA.

4. Byger nmu mepMaHTaHAT Kaius OKUCIATH WOHBI Ce 3*B kucmoit cpene? BBIYMCINTE KOHCTaHTY
PaBHOBECHSI PEAKIUU.




W13 3(u.1)

Bapmuanr.

1.CymHocTh 0CaMTENbHOTO TUTPOBAHUSA. APreHTOMETPUYECKOE OIPEICTICHUE XJIOPUI-MOHOB MO METOIY
Mopa.

2.Kakue TpeOoBaHusI IPEIBSBISIOTCS K OCAKIAEMON U BECOBOW (JopMaM B TPABUMETPUIECKOM aHAH3e?
3.Paccunrarh KOHIICHTpAIlMK MOHOB cepedpa M XJIOPHII-MOHOB B pactBope mocie cMerreHus 100 mu 0.1M
pactBopa xsopujaa Hatpusi ¢ 99.9mn 0.1M pactBopa HUTpara cepedpa.

4 Beruuciute npousBenieHre pactBopumoctu CaF2, ecu mMaccoBasi KOHIIEHTpAIMs HACBIIIEHHOTO PacTBOpa
conmu coctaisier 17 mr/am3.

V13 (1.2)

Bapuanr
1. KoHuenTpupoBaHue B aHaau3e. AGCOIIOTHOE, OTHOCUTEIbHOE KOHIICHTPUPOBAHUE.

2. OCHOBHBIE Y3IIbI Ta30BOTO Xpomarorpada. [Ipuniun paboTel KaTapoMeTpa 1 MIaMEeHHO-
MOHU3ALUOHHOTO JIETEKTOpa.

3. Ha xosioHKe 1iuHOM 3 M BpeMsl yJIepKUBAaHUS OJIHOTO U3 KOMIIOHEHTOB paBHO 54,4 ¢, nosymupuHa
XpomaTorpaduueckoro nuka 3Toro kommnonenta 4 Mm. CKOpOCTh IBHKEHUS AMArpaMMHOM JieHThl 600
MM/4. PaccuuTaTh 4nCII0 TEOPETHUECKUX TAPEIOK U BHICOTY, IKBUBAICHTHYIO TEOPETUIECKOM TapesKe.
4. Yepes konoHKY, 3anonaHeHHyro 100 mu katnonura mapku KV -2, nponyiena Boja ¢ )kecTkocTso 12,4
MaKB/J11. KosnuecTBo mponyuieHHoi Bob! A0 nosiBiieHus: Ca2+ B ¢punbTpate paBHo 12 1. Onpenenuts
OOMEHHYIO €eMKOCTh KATHUOHHUTA.

5. CyIIHOCTh METO0/1a aTOMHO-3MHUCCHOHHOM CIIEKTpOocKonuu. KauecTBeHHBIN aHAU3.

6. Beraucautb MOMSIpHBIN K03 (PUIIMEHT NOTJIOMIeHNUs KOMIUIEKCa jkeje3a ¢ 0-heHaHTPOIUHOM, €CIN
ONTHYECKas TIIOTHOCTh pacTBopa, conepxaiiero 0,116 Mr sxene3a B 25 Mi1, IPU TOJIIUHE CIOS KIOBETHI
1 cM pasna 0,460.

7. HaBecky 1,0000 r meTasmia, cofepsKaiiero 0JIoBO, paCTBOPUIIN B KUCIOTE M pa30aBHIIM PACTBOP BOJIOM
10 100 mu1. M3 mommydeHHoro pactBopa otodpanu 5 mpo6 no 10,00 mi1, u3 HuX nocie o6paboTKu
JUTHOJIOM MOJYYMJIM 110 25 MJT OKpallIeHHBIX paCTBOPOB, ONTHYECKHE MIOTHOCTU KOTOpBIX ObutH 0,320;
0,350; 0,300; 0,310; 0,330. IIpu npuroroBiaeHuu cranaaptTaoro pacrsopa 1,0000 r merainna,
conepxariero 4,56 % omoBa, paCTBOPUIN M 00paboTamy B TeX Ke yCIoBUAX. ONTHYECKUE TIIIOTHOCTH
nosy4eHHbIX pacTBopoB pasHbl 0,200; 0,230; 0,230; 0,210; 0,240. Onpenenuts MaccoByto 400 (%)
0JIOBa B METaJlIE.

8. CYH_IHOCTB MCTOJa HOHOMCTPHH. XapaKTepI/ICTI/IKa HMOHCCJICKTUBHBIX DJICKTPOAOB C TBEPAbLIMU




M€M6paHaMI/I. Bo3mokHOCTH METO/Jia B aHAJIM3C.

9. U3 aHanu3upyemMoro pacTBopa, Co/IepKalliero HOHbl TPEXBAJIEHTHOIO METalIa, B pe3y/bTaTe
aeKTpoJin3a npu cuie Toka 1,0 A 3a Bpems 35 MuHyT ObLI0 BBIZIETIeHO HA KaTone 0,3772 T metasia.
Onpenenuthb, Kakol MeTaJlT ObLT B PACTBOPE, €CIIH BBIXOJ 110 TOKY paBeH 100 %.

1.

3ammTa 1a00paTOpHON PabOTHI

Bomnpocksr:

JlaboparopHas pabora «Crangaprusanus pactsopa HCI mo 6ype»
1. IlpuroroBieHue pacTBOPOB.

2. YTo Takoe yCTaHOBOYHBIC BElIeCTBA?

3. [IpuMepsl yCTaHOBOYHBIX BELIECTB METO/AA HEHTPaTU3alIUU.

4 IlpuroroBiieHue pacTBOpPOB 1o pukcanary.Uro Takoe Gpuxcanan?
5. YUto Takoe cTaHapTU3anus?

6. Kakoii "HANKATOP KCIIONIB3yeTCs B paboTe U mouemy?

DK3aMeH

buner Ne 1 briok cxema xpomarorpada.

2.KpI/IBBIe AaMIICPOMETPHUICCKOTO TUTPOBAHUS. PacueT xonuuecTBa BEIlIECTBRA.

3. 3aKOH aJINTUBHOCTH B METOJIE MOJIEKYJISIPHOI aOCOPOIIMOHHON CIIETPOCKONHH.

4. Hapecky crutaBa maccoit 0,3578 r pacTBopwiIn U 4epe3 NojdydeHHbIH pacTBop B TeyeHue 10,0 MUHyT
nponyckaiu Tok cuimo 0,10 A, B pe3ynabTare 4Yero Ha KaToJle IOJIHOCTbIO BBIAEIUIACH ME[lb.

Omnpenenutb MaccoByro J101t0 (%) Meu B CIUIaBe, €CIIM BBIXOJ 10 TOKY cocTaBisit 100%.

5. Mertoanueckne yKazaHus 1o npoueaype olieHuBaHUS

OueHo4yHbIe MEPONPUATHSA

IIpouenypa nposexeHnsi OLEHOYHOT0 MEPONPUATHS U HEO0OX0IUMbIe METOANYECKHE YKAa3aHUS

1.

TectupoBanue (4.1)

OnektpoHHBIN Kypc(10 TecToB)




OueHoOYHBIE MEPONIPUSITHUS

IIponenypa npoBeaeHNsi OLIEHOYHOI'0 MEPONPUATHS U HE00X0AUMbIe MeTOANYECKH e YKA3ZaHUS

Nn3(u.1,6 cemecTp-3 3ananus;
4.2 ,67cemectp -1 3amanue)

DNEeKTPOHBIN KOpC. Y CTHBIA MHAMBUAYAJIbHBII OIIPOC B Ay TUTOPUH.

3amura 1ab0paTopHO
pabotei(u.1.6cemectp-4 11/p;
4.2.7cemectp-411/p).

ITuceMenHBIN 0TUET 1O 1abopaTopHOU padoTe. IHIMBHUyanbHAs YCTHAs 3aIMTA OJIYUYEHHBIX
JKCIEPUMEHTAIIBHBIX JaHHBIX

3aueT

Y CTHBIN MHAMBUIYATBHbBINA OITPOC




