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1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

Hensimu ocBoeHUst TUCHUIUIMHBL (MOAYs) «MeTo/bl KOHTpOJIE U aHajJn3a BEILECTB
SBJISIIOTCS: OCBAaMBAHHE OCHOBHBIX MPUEMOB HMHCTPYMEHTAJIbHBIX METOJOB aHajiu3a B
MPWIOKEHUH K aHAJIM3Y METalljla U OKCUIHBIX MaTepUaIOB B METAJUTYPTUU, YMEHHE BBIIOIHSTh
aHaJ U3 maTepualia Mo MU3BECTHOM CTAaHJAPTHOW METOJUKE, BJIaJICHHE HABbIKAMU MPOBEICHUS
MPOCTEHIINX METOI0B (PM3UKO-XMMHUECKOT0 aHallu3a MaTepraia u 00pabOTKHU €ro pe3yabTaToB;
MOJTyYeHUE TPEJICTABICHUNH 00 OCHOBHBIX (PH3UKO-XMMUYECKUX METOJaX KOHTPOIS COCTaBa
CBIPBSI, METaJLJIA U [IJTaKa, IPUMEHSIEMbIX B UEPHOI METAILITypIrUH.

2 MecTo THCHUIIMHBI (MOYJIAA) B CTPYKTYpPe 00pa30BaTe/JIbHOI MporpaMMal

Jucuurmuimaa MeToapl KOHTPOJIS M aHallM3a BEIIECTB BXOAWT B BapUATHBHYIO 4acTb
y4eOHOTrO0 I1aHa 00pa3oBaTeIbHOM POrPaMMBI.

Jns  wW3ydeHWs  JUCHUIUIMHBI ~ HEOOXOOWUMBI  3HaHUS  (YMEHHs,  BIIAQJCHUSA),
c(OpMUPOBaHHBIC B PE3yJIbTATE H3YUCHHS TUCIUIUTNH/ TIPAKTHK:

JucrumirHa «MeTopl KOHTPOJISE U aHAIKM3a BEIIECTB» BXOIUT B BapHATHUBHYIO YacTb
6s10ka 1 0OpazoBaTeIbHOM IPOTrPAMMBI.

Jins  w3ydeHWs ~ TUCHUIUIMHBI ~ HEoOXOoauMbl  3HaHUs  (YMEHUS,  BIAJCHHSA),
c(OpMHUPOBAHHBIC B PE3YIIHTATE U3YUCHHS:

- MaTeMaTHKH;

- pu3uKy;

- XUMHHU.

3 Komnerenuun odyuarouierocs, popMupyemMbie B pe3y/ibTaTe 0CBOEHUS

AUCHHUILUIMHBI (MOYJI5) ¥ IJIAHUPYEMBbIe Pe3yIbTAThI 00y4YeHH s

B pesynbrare OCBOGHHS AMCHMIUIMHBL (MOAyns) «MeToJsl KOHTPOJS M aHalIn3a
BEIIECTB» 00yUaroIUiics JOKEeH 001a1aTh CAeIYIOIMMHA KOMIETCHIIUSIMU:

CtpyKTypHBII [Inanupyemsble pe3yabTaThl 00yUEHHS
JJIEMEHT
KOMIIETCHIINHU

ITK-2 cnocoOHOCTBIO BbI6I/IpaTB MCTOABI UCCIICAOBAHU, IINIAHUPOBATHL U ITPOBOANUTDH
H€06XOI[I/IMBI€ OKCIICPUMCHTBI, MHTCPIPCTUPOBATE PE3YJIbTAThI U ACJIATh BHIBO/IbI

3HaThb -OCHOBHBIE METO/IbI KOHTPOJIS M aHAJIM3a BEILLIECTB, IPUMEHSIEMBIE B
METAJUTYPTHH;

-OCHOBHBIE ONPEACIICHUS U MMOHATHUS, XapaKTEPU3YIOLLUE METOIbI
HCCIEIOBAHNM];

- OCHOBHBIE 3aKOHBI, JIS)KAIlle B OCHOBE METOJI0B MCCIICJOBaHMUM;

YMeThb - 00cyX/1aTh CIOCOOBI BEIOOpA METOIa AaHATTU3A;

- IJTAHUPOBATH U MIPOBOUTH HEOOXOIMMBIC HCCIICIOBAHUS;

- UHTEPIPETUPOBATH U AaHATTU3UPOBATH PE3yAbTAThl UCCIICTOBAHMIA,
-JIeIaTh BBIBOJIBI TI0 Pe3yJIbTaTaM HCCIICIOBAHUN;

BJ'Ia}IeTB - IPAKTUYCCKUMHU HABbIKaMU IIPUMCHCHHA METOI0B UCCIICIOBAHMA,

- IPAaKTUYICCKMMU HABbIKaMU 0T6opa Hp06LI BCIICCTBA AJIA aHaJIk3a,
-crocodamu OLICHMWBAaHWA 3HAYUMOCTHU U HpaKTH‘IeCKOﬁ MMPUTOJHOCTH
MOJIYUYCHHBIX PE3YJIbTATOB,

- OCHOBHBIMHU METOJJaMH PCHICHUSA 3a/1a4 B obOnacTH MCTOOOB KOHTPOJIA U
aHaJIn3a BCIICCTB,




IIK-4 TOTOBHOCTBIO HCITOJIB30BAaTh OCHOBHEIC IMMOHATHS, 3aKOHBI 1 MOJCTIN TEPMOJUHAMUKH,
XHUMHYECKOM KHHCTHUKHU, IICPCHOCA TCIIJIa U MACChI

3HaTh -OCHOBHBIC 3aKOHbI TCPMOJUHAMUKHA U XHUMHYSCKOHN KHUHCETHUKH,
-0npeaCICHUS OCHOBHBIX MMOHSITHMN TCPMOANHAMHKU U XUMHYECKOHN
KHHCTHKH,

-0opeaCICHUsS NpOUCCCOB, MPOTCKAOIIUX B XUMHUYECKOM TCPMOANHAMHKE U
XHUMHYSCKOHN KHUHCETHKCE,

YMmetb - OOBSICHATH TUITUYHBIE MOJICIIN MTPOIIECCOB TEPMOUHAMUKN U XUMUYECKOM
KHUHETUKH;

- BBIJICJISITh OCHOBHBIE 3aKOHOMEPHOCTHU B MpOIlEcCcCax TEPMOJAUHAMUKH U
XUMHUYECKON KUHETUKU;

- MPUMEHSTH 3HAHUS TEPMOJIUHAMUKH U XUMHUYECKON KUHETHKU B
npodeccroHabHO 1eATENbHOCTH;

Bnagets -MPaKTHYECKUMHU HaBBIKAMH PacuETOB B pa3jieiiec TEPMOJIUHAMUKY U
XHMquCKOﬁ KHMHCTHUKU,

- OCHOBHBIMH METOJIaMH PEIICHUS 3a/1a4 B 00JIACTH METOJI0B KOHTPOJISA U
aHaJIN3a BEICCTB;

- HaBBIKAMU U METOJIMKaMU 0000IIEHHSI PE3yIbTaTOB PEIICHHUS,
3KCHGpHM€HTaﬂBHOﬁ JCATCIIBHOCTH.

[TK-13 roTOBHOCTBIO OLIEHUBATh PUCKU U OIIPENEIATH MEPHI 10 00ECIIEUEHUIO OE30ITaCHOCTH
TEXHOJIOTUYECKUX ITPOLIECCOB

3HaTh - OCHOBHBIE METO/IbI MCCIIEIOBAHNM, ITO3BOJISAIOIINX OLICHUBATh
TEXHOJIOTUYECKHUE PUCKH;
- 9KOJIOTMYECKHE MTPOOIIEMbI IPOMBIIUIEHHBIX PETUOHOB.

YMers - BBIOMpATh 3P (EKTUBHBIE METO/IbI UCCIIE0BAHUM;
- OLIEHUBATh Ka4E€CTBO IMOCTYIAOIIETO ChIPbS, TOTOBOM IMPOAYKIINH;
-BBIJIENIATH OCHOBHBIE HANPABJIEHMSI UCCIIEI0BAaHUM;

BJ'IaI[eTB - XUMHWYECCKUMHU U (1)H31/IKO-XI/IMI/I‘-I€CKI/IMI/I METOOdaMU aHaJIn3a,
o0ecrevnBaIIUMU COBpEMEHHbIe TpeOOBaHUS K O€30MacHOCTH
TE€XHOJOTMYECKUX MPOIIECCOB;

- METO/IaMHU UACHTU(PHUKAIIUN METAJUTYPTHI€CKIX 00BEKTOB;

- HaBBIKaMHU U METOJaMH 0000IIIEHUs Pe3yIbTaTOB UCCIICIOBAHUM.

OIIK-8 CIIOCOOHOCTBIO CJIEI0BaTh METPOJIOTUYECKMM HOPMaM U ITpaBUJIaM, BBITIOJIHSTh
TpeOOBaHUS HALIMOHAIBHBIX U MEXAYHAPOHBIX CTAHJIAPTOB B 00JaCTH MPO(ecCHOHANBHOM
JeSITeTbHOCTH

3HaTh [J OCHOBHBIE OIIPEEIICHNS U TIOHATHSI METPOJIOTHYECKUX HOPM U ITPaBUII
[J OCHOBHBIE METO/IbI UCCIIEIOBAHUMN, UCIIOIB3YEMBIX B METAJLIIYPIUH;

(] mpaBHJIa OCHOBHBIX MCCJIEIOBAHNI, HA3bIBATh UX IJIaBHbIE
XapaKTEepUCTHKHY;

(] onpezaeseHns MpoOLECCOB, 3aJI0KEHHBIX B OCHOBY MCCIIEI0BAHMIA;




VYmeTb

(] OCHOBHBIE OIPEEICHUS U TIOHATHSI METPOJIOTUUYECKUX HOPM U ITPABUI
[] OCHOBHBIE METO/bI UCCIEAOBAHNN, UCIIOIB3YEMBIX B METAJUIYPTHUH;

(] mpaBHJIa OCHOBHBIX UCCIIEZIOBAaHUI, HA3bIBATh UX IJIaBHbIE
XapaKTEPUCTHUKHY;

[] onpeneneHus NpoLeccoB, 3al10)KEHHBIX B OCHOBY HCCIIE€I0BaHMIA;

Bnanets

[] mpakTUYEeCKMMHU HaBbIKAMU MCII0JIb30BaHMsI JIEMEHTOB CTaHAAPTOB Ha
JOPYTUX AUCLUIUIMHAX, HA 3aHATHUSIX B ayJUTOPUHU U HAa IPOU3BOJCTBEHHON
IIPAKTHKE;

[] cnocoGamu IEMOHCTpAIMH YMEHUS aHATU3UPOBATh CUTYAIHUIO B 001aCTH
HCCIEA0BAaHUN U U3MEPEHUI;

(] MmeTogaMu U3MEPEHHI U UCCIEAOBAHUI;

(] HaBBIKAMHU M METOJUKaMH 0000LIEHNS PE3Y/IbTaTOB PELICHHUS,
AKCIIEPUMEHTAJILHON JEATENbHOCTH;

[] cnocoGamu OLIEHHBaHUS 3HAUUMOCTH U IPAKTUYECKOM MPUTOTHOCTH
MIOJIyYE€HHBIX PE3yJIbTaTOB;

[] OCHOBHBIMH METOJIaMH HCCIICIOBAaHUS B 00JaCTH METaLITypIuuy,
MPaKTUYECKUMH YMEHUSIMHU U HaBbIKAMU UX UCIOJIb30BaHUS;

[] OCHOBHBIMHM METOJIaMH PELICHUS 33]a4 B 00JIaCTH METO/IOB aHAIN3a B
METaJLITypIruy;

[} mpodeccroHaIBHBIM SI3BIKOM MPEAMETHON 00JIaCTH 3HAHUS;

[J cmoco6amu COBEpPILIEHCTBOBaHMS MPOPECCUOHANBHBIX 3HAHUNM U yMEHUMN
IIyTeM MCII0JIb30BaHMsI BO3MOXKHOCTEH HH(POPMALIMOHHOM Cpeibl.




4. CTpyKTypa, 00bEM H coaep:KkaHue TUCHUIIMHBI (MOAYJIs)
OO0mas TpyI0eMKOCTh JUCIUIUIMHBI COCTAaBisieT 3 3a4eTHBIX enuuuil 108 akaa. gacoB, B TOM
qyuce:
— KOHTaKTHas pabora — 8,6 akaj. yacos:
— aynuTopHas — 6 akaJi. 4acos;
— BHeayIuTOpHas — 2,6 akaJi. 4acoB
— caMmocrosTenbHas padora — 90,7 aka. 4yacos;
— IMOATOTOBKA K 3K3aMeHy — 8,7 akajl. yaca
dopma aTTecTaluu - SK3aMEH

AynutopHas
KOHTaKTHas pabora
(B akaj. yacax)

dopma TeKyILEero
Bun KOHTPOJISI
CaMOCTOSITENILHOM | yCcIIeBa€MOCTH U
paboThI TIPOMEKYTOUHOM
aTTecTalluu

Pasnen/ Tema
JIHACLUATIINHEL

Kon
KOMIIETEHLINN

Kypc

nab. | mpakr.
3aH. | 3aH.

Jlexk.

CamocrosTenbHas
paboTa CTyaeHTa

1. 1 Pazpmen: mMeroabl OOHApYKEHUS |
KOJIMYECTBEHHOTO OlIpeIeTICHUS
JIIEMEHTOB

11 1. Tema: Texuudeckwuii
KOHTPOJIb. Haznauenwne
TEXHUYIECKOTO KOHTPOJIAL.
OpranHu3zanus CITY)KOBI
AHATUTHIECKOTO KOHTPOJISI
COBPEMEHHOTO ITPOHU3BOJICTBA.

5 Koncnekr OIIK-8

TIK-2, TTK-4,
2 10 Koncmnexr TIK-13,
OIIK-8

12 12. Tema: Xumuueckue u
OXMA. Knaccudukaiys METOIOB.

1.3 13 Tema: Bwibop wmerona
aHann3a. OOmas OIeHKa METOHOB
aHanus3a. Bunet  texnuueckux
aHaJIMU30B. [Topor
YYBCTBHUTEJILHOCTH, MPaBHIbHOCTD,
BOCIIPOM3BOIUMOCTb. CiiyqaiiHbIe U
CHUCTEMAaTUYECKHUE  IOTPELIHOCTH.
OCHOBHBIE TpPUEMBI U  METOJBI
MPSIMOTO KOJMYECTBEHHOTO
OTIpeIeIICHHUS.

10 OIIK-8

Wroro no pazaeny 2 25

2. 2. Pasmem: XWMHYECKHE METOMIBI
aHaIM3a

2.1 2.1. Tema: I'paBUMETpHUYECKHUI
aHaJIN3 IIpoBepka
Pemenne poBep o
Ocaxpaemasi U TpaBUMETpUYECKas JIOMaIIHEH
JIOMAIIHUX 33734
hopmbl aHanmusupyemoro| 4 10 paboTsI 1o OIIK-8
[Moaroroska k
KOMIIOHEeHTa. [ paBUMeTpHYecKue pelICHHIO 3a1a4
KOJIJIOKBUYMY
pacuersl. TeopeTnueckue OCHOBBI Komnoxksuym

BBIZIETICHHS OCAJIKOB U3 PAaCTBOPOB.




Hamucanue [IpoBepka
2.2 2.2. Tema: Turpumerpuyeckue bosep
M TEOpeTHIecKoro | ohopmieHus U
Meronpl aHanu3a. CTaHIAapTHBII
BBEJICHUS K BBITIOJTHEHHUS
pactBop. TutpoBanme. OcHOBHbIE N .
nabopaTopHO nabopatopHon
TPUEMBI TUTPUMETPHICCKUX
. pabote paboThI
omnpeneneHnid. KHCI0THO-0CHOBHOE 10 OIIK-8
Pemenwne [Iposepka
TUTPOBAHUE. o
JIOMAIITHUX 3a/1a4 JIOMaIrHe#t
OKHCIIUTETBHO-BOCCTAHOBUTEIIFHOEC
IMoaroroBka paboTHI 1O
TUTpOBaHMe.  Pacuer  KpUBBIX
KOJUIOKBUYMY | pelieHwmio 3ama4q
TUTPOBAHUS
Pedepar KonokBuym
HUroro no pazaeny 20
3. 3. Pazgem (HU3MKO-XMUMHYECKHE
METO/IbI aHAIN3a
Hanwucanue [IpoBepka
TeopeTnyeckoro | odopmiaeHus u
BBEJICHUS K BBITIOTHEHHUS
3.1 3.1 Tema: DneKTPOXUMHUIECCKHE . N
METOJIBI aHanmu3a 1aGopatopHoi AabopatopHoit
’ 2/21 10 pabote padoTHI OIIK-8
Konnykromerpus.
Perrenue [TpoBepka
TToTeHITHOMETPHSL. o
JIOMAIITHUX 337124 JoMantHei
IMoaroroska K paboThI 1o
KOJUIOKBHYMY | PELICHHUIO 3a1a4
Hanwucanue [IpoBepka
3.2 3.2 Tema: TeopeTnyeckoro | odopmiaeHus u
CHeKTpOCKOIINIECKHe METOJIBI BBEJICHUS K BBITIOTHEHHUS
aHanu3a. doTomMeTpHUeCcKuii 2 10 nabopaTopHOi 1a00paTOpHOI OITK-8
aHaIn3. OcHOBHBIE 3aKOHBI pabote paboTh
cBerormoronieHus. 3akoH byrepa - Pemenue ITposepka
Jlambepra — bepa. JIOMAIIHAX 3a/1a4 JOMaIIHei
Pegepar paboThI 1o
HWroro no pazgeny 4/21 20
4. 4. Pazmenm: Kunermdyeckue MeTOIBI
aHam3a.
4.1 4.1 Tema: OcHOBHbIE NPHEMBI
Kouncnexr CobecenoBanue
KAHETHYECKUX METO/IOB aHaIn3a. Msvuenue 10 TeMe
Meton TaHTE€HCOB. Merton 10 M OIIK-8
JUTEPATYPHI 3ammra
(uxcupoBaHHOTO BpeMeHH. Merton
. Pedepar pedeparton
(UKCHPOBAHHOM KOHLEHTPALUU
Hroro mo pazneny 10
5. 5. Pasgen: MeToApl MOATOTOBKH
IpoObl K aHAIU3Y
[IpoBepka
5.1 MeToapl MOATOTOBKU MPOOBI K
A A P 10 | Pemenue 3amau MPaBUIBHOCTH OIIK-8
aHann3y
pelieHus
. ITposepka
52 .1 Tema: Otbop cpenneit posepia
MpOOBI MeToapl MMOATOTOBKH 5,7 | Pemenue 3amgau AOMAIIHCH OIIK-8, IIK-2,
POBB: ' paboTsI 110 IK-4, TIK-13
pOOBI K aHAIIU3Y.
pELICHHIO 33124
Uroro no pazneny 15,7
Wroro 3a cemectp 4/21 90,7 9K3aMeH
OIIK-8,ITK-
Hroro no nuciuianHe 421 90,7 JK3aMeH ’

2,ITK-4,11K-13




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

[TpoekTHpoBaHKUe 0OYUEHUS CTPOUTCS HA OCHOBE CIIETYFOIINX IPUHIIAIIOB:

- OOyueHne Ha OCHOBE MHTETPALIUU C HAYKOW U MPOU3BOCTBOM.

- [IpodeccnonanbHO-TBOpUYECKas HAPABICHHOCTh OO yUCHHS.

- OpueHTHPOBaHHOCTH 00yUEHHS HA TUYHOCTD.

- OpueHTHpPOBaHHOCThL OOydYEHHUS] Ha pa3BUTHE OIbITa CaMOOOpa30BATEIBHOM
NeSITEILHOCTH OYIyILIETro CICIHAIIHICTA.

Jlnist TOCTHXKEHUS TUTAaHUPYEMBIX pe3ylIbTaTOB OOydYeHUs, B IUCIHHILINHE «BBencHue B
HaNpaBJICHUE) UCIIOIB3YIOTCA pPa3IMUHbIe 00Pa30BaATEIbHBIC TEXHOIOTHU:

1. TpaguuuoHHble O00pa3oBaTENbHBIC TEXHOJOTUU: WH(GOPMAIMOHHAS  JICKIIHS,
NPAaKTUYECKHE 3aHITHS.

2. HHpOopManmOHHO-KOMMYHUKAITMOHHBIC o0pa3oBaTeNbHbIC TEXHOJIOTHH:
JAexkuus-su3yanusanus. [lpakTuueckoe 3aHsATHE B (opMe Npe3eHTaluuu — MPEICTaBICHHE
pe3yJIbTAaTOB C UCTIOJIB30BAHUEM CIICIIUATM3UPOBAHHBIX IPOTPAMMHBIX CPE/I.

3. NudopmannoHHO-pa3BUBAIONINE TEXHOJIOTUH, HAIpaBlICHHbIE Ha (OpMHUpOBaHHE
CHCTEMBbl 3HAHWH, 3allOMHHAHHE W CBOOOIHOE omepupoBaHue UMH. [Ipu caMoCTOSITEIHLHOM
U3y4EHUH JIUTEpaTypbl NPUMEHEHHE COBPEMEHHBIX WH(MOPMAIMOHHBIX TEXHOJIOTHUH ISt
CaMOCTOSITEIILHOTO MIONIOJTHCHUS 3HAHUH, BKITFOYAasl HCIIOJIb30BAaHUE TEXHUYCCKHUX U 3JICKTPOHHBIX
cpencTB uHpopMaImH.

4. ]JlesATeNbHOCTHBIC MPAKTHKO-OPUCHTUPOBAHHBIC TEXHOJOTHH, HAIPABICHHBIC Ha
¢dbopmupoBaHUEe CHCTEMBI TPOPECCHOHATBHBIX MPAKTUIECKUX YMEHUH MPHU pazd0pe KOHKPETHBIX
CUTyallMii, OCHOBAaHHBIX Ha TIPAKTHYECKUX NpUMEpax, OOECICUMBAOIINX BO3MOXKHOCTh
Ka4eCTBEHHO BBITIOIHSTH MPO(ECCHOHANBHYIO AEITEIBHOCTb.

5. Pa3BuBaromue mnpoOJEMHO-OPHEHTUPOBAHHBIC TEXHOJOIHH, HAIPaBICHHBIC Ha
dopmupoBaHHEe W  pa3BUTHE TNPOOJIEMHOTO MBINUICHUS, MBICIUTEIFHOW AKTUBHOCTH,
CHOCOOHOCTH BUJIETh M (hOpMyIUpOBaTh MpOOJIeMbl, BBIOMpPATh CIIOCOOBI M CPEACTBA IS MX
peteHws.

6. MHTepaKkTUBHBIC TEXHOJOTHH: KOJUICKTHBHOE OOCYXJICHHE KaKOro-IHOO CIIOPHOTO
BOIpOCa, NMpoOJIeMBbl, BBIABICHHE MHEHMH B rpymnme. M3nmoxeHue mpobieM W MX COBMECTHOE
perieHue.

7. JIMYHOCTHO-OPHEHTUPOBAHHbIE TEXHOJIOIMH OOydeHHs, OOecledyMBaloOIUe B XOJe
y4eOHOro TIpollecca Y4eT paszIMYHBbIX CIOCOOHOCTEH OO0ydaeMbIX, CO3/IaHHE HEO0OXOIMMBIX
YCIOBUH JUISl pa3BUTHUS UX MHIUBHYaJIbHBIX CIIOCOOHOCTEH, pa3BUTHE aKTUBHOCTH JIMYHOCTH B
yueOHOM Tmporiecce. JIMYHOCTHO-OPUEHTHPOBAHHBIE TEXHOJOTHH OOYYSHHsS peau3yloTcsi B
pe3yibTaTe HHAUBUYAIBHOTO OOIIEHNUS MTPETo1aBaTeNs U CTYIeHTA.

B xome nmamoroBoro oOydeHHsI CTYAEHTBI y4arcs KPUTHYECKH MBICIUTH, PEIIaTh
npoOJeMbl Ha OCHOBE aHajM3a 0OCTOATENbCTB M COOTBETCTBYIOLIEH MH(pOpMalNH, B3BEIINBATh
QIbTEpPHATHUBHBIE MHEHHS, MPUHUMATH MPOJIYMAaHHBIE PEHICHHS, YJ9aCTBOBATH B JHCKYCCHSIX,
oOmarkcs. [t 3Toro Ha 3aHATHIX OPraHU3YIOTCA TpyMIoBas padora, paboTa ¢ JOKYMEHTaMHu U
Pa3IMYHBIMH HCTOYHUKAMH HHPOPMAIINH.

Peanu3zanus Takoro nojxo/1a OCyIECTBIISETCS CIEAYIOLUIMM 00pa3oM:

1. Pacnpenenenne tem pedeparoB € y4eTOM IOKEITAHUM CTYAEHTOB, TEMATHKH HX
HaYYHbIX UHTEPECOB U T.II.

2. TlogroroBka CTyjaeHTaMd (OPMBI OTUYETHOCTH CaMOCTOSTEIBHOU paboThl (pedepar-
Ipe3eHTAlHs, BBICTYIUIEHUE HA CEMUHAPE).

3. OOcyxIeHrne MOIrOTOBICHHOTO OTYeTa B PEXHME IUCKYCCHH C JJIEMEHTaMHU
KOJIJISKTUBHOTO PELICHUs TBOPUYECKHX 3a/1a4.

6 YueOHO-MeTOAUYECKOE 00eciedeHHe CAMOCTOSITeJIbHOI PadoThl 00y4YarOIIMXCst
[TpencraBneno B mpuioxeHun 1.



7 OneHOYHBIE CPeACTBA AJIsl IPOBeICHHS POMEKYTOYHOM aTTeCTALMI
IIpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAHYecKOe M MHPOPMAIMOHHOE 00ecnedyeHue JUCITUITIMHBI (MOTYJIs1)

a) OcHoBHas1 IMTEpPaTypa:

l. AHaJII/ITI/I‘-IeCKaSI XUMHUA U (1)I/I3I/IKO-XI/IMI/I‘-I€CKI/I€ METOAbI aHaJIn3a.: IHHapFaJIKa. —_—
Mocka : PHUOP. — 176 c¢. - Tekcr : oamekrponnbii. -  URL:
https://new.znanium.com/catalog/product/614848

0) lonotHuTe/ILHASI TUTEPaTypa:

1. Ananutuyeckas xumus . yaeouuk / H.M. Mosuan, P.I". Pomanosa, T.C. 'opOyHoBa [1
ap.]. — M. : UHO®PA-M, 2018. — 394 c¢. — (Bwicmiee oOpa3oBanue: bakamaBpuar). —
www.dx.doi.org/10.12737/12562.

http://znanium.com/bookread2.php?book=977577

2. Bnacosa, E.I'. AnaymTrueckass XUMHUS: XUMHYECKAE METObI aHATN3a [ DICKTPOHHBIN
pecypc] : yueonuk / E.I'. Bnacosa, A.®. Xykos, N.®. Komocosa, K.A. Komaposa ; moj per.
[Terpyxuna O.M., Kysnenosoit JI.b.. — Onextpon. nan. — MockBa : W3parenscTBo
"Jlabopatopus 3Hanuit", 2017. — 467 c. — Pexum gocrymna: https://e.lanbook.com/book/97407 .
— 3arJ. ¢ ’KpaHa.

3. Ananmutnyeckas xumus: YueOouuk / Mosuan H.U., Pomanosa P.I'., 'opoynosa T.C. -
M.:HUIl UH®PA-M, 2016. - 394 c.: 60x90 1/16. - (Beicuiee obOpa3oBanue: bakamaBpuar)
(ITeperiér) ISBN 978-5-16-009311-6

http://znanium.com/bookread2.php?book=431581

4. Anamutrdeckas XuMus. Xpomarorpaduueckie MeTo bl aHaau3a: Y4yeoHoe mocooue /
A.W. XKebentsies. - M.: HUL Uudpa-M; Mu.: Hos. 3nanue, 2013. - 206 c.: un.; 60x90 1/16. -
(Bricmiee o6pazoBanue). (nepemet) ISBN 978-5-16-006615-8

http://znanium.com/bookread2.php?book=399829

5. CniekTpasibHble METO/IbI aHa m3a: Yueonoe nmocodue / IMamkosa E.B., Bonocosa E.B.,
Munyns A.H. - M.:CtI'AY - "Arpyc", 2017. - 56 c.: ISBN

http://znanium.com/bookread2.php?book=976630

6. KpeutoBa, C. A. KucnoTHO-OCHOBHOE THUTPOBaHUE B BOJHBIX PacTBOpax . ydeOHOE
nocodue / C. A. Kpbuiosa, 3. U. Koctuna, U. B. [Tonypko ; MI'TY. - [2-e u31., MOATOT. MO meY.
u3a. 2015 r.]. - Marauroropck : MI'TY, 2017. - 1 snektpon. ont. muck (CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2849.pdf&show=dcatalogues/1/1133
271/2849.pdf&view=true  (mara ooOpamenus: 04.10.2019). - MakpooObekr. - TekcT
JJIEKTPOHHBIN.

7. Maxotkuna, E. C. Kiaccuueckue meronapl aHanm3a . ydeOHoe mocobuwe / E. C.
Maxotkuna, M. B. lllyouna ; MI'TY. - Maraurtoropck : MI'TY, 2016. - 1 31eKTpoH. ONT. JUCK
(CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2680.pdf&show=dcatalogues/1/1131
503/2680.pdf&view=true - MakpooOBEKT. - TEKCT : 3JI€KTPOHHBIA.

B) MeTonuyeckue ykazaHus:

1. KoHIyKTOMETpHUYECKOE U BBICOKOYACTOTHOE TUTPOBAHME: METOAWYECKHE yKa3aHHs K
BBITTOJIHEHHIO J1a00paTOPHOH pabOTHI 1O JUCIUIUIMHE «MeTOIbI KOHTPOJIS M aHaJIi3a BEIIECTBY
Ui ctyaeHToB creruanbHocTi 150101.65 «Metanmyprust 4epHbIX METaIOB


https://new.znanium.com/catalog/product/614848
http://www.dx.doi.org/10.12737/12562
http://znanium.com/bookread2.php?book=977577
https://e.lanbook.com/book/97407
http://znanium.com/bookread2.php?book=431581
http://znanium.com/bookread2.php?book=399829
http://znanium.com/bookread2.php?book=976630
https://magtu.informsystema.ru/uploader/fileUpload?name=2849.pdf&show=dcatalogues/1/1133271/2849.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=2849.pdf&show=dcatalogues/1/1133271/2849.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=2680.pdf&show=dcatalogues/1/1131503/2680.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=2680.pdf&show=dcatalogues/1/1131503/2680.pdf&view=true

Bcex (opm oOyueHusi. Marautoropck: M3a-Bo MarHuToropck. roc. TexH. yH-ta um. [.U.
Hocoga, 2013. 7c.

2. OU3NKO-XUMUYECKUE METOJbI aHaIn3a: METOIUYECKHE YKA3aHUS W 3aTaHUS JUIS
CaMOCTOSITENIbHOM pa0oThl MO MUCHUIUIMHE «MEeTOoAbl KOHTPOJISI M aHaliu3a BELIECTBY IS
cryaenToB cnenuanbHocTH 150101 «Metammyprust 4epHBIX METAJUIOBY BceX (opM 00ydeHusl.
MarnuToropck: M3a-Bo Marautoropck. roc. TexH. yu-ta uM. [ 1. Hocoga, 2013. ...c

3. KoMIUIEKCOHOMETPUYECKHIA METOJ aHallu3a: METOJWYSCKUE YKa3aHus K
nabopatopHoii paboTe U 3a1aHus ISl CAMOCTOSITENIbHOM paOOThI 10 TUCIUILTNHE

«Ananmutuueckas xumusa u GXMA», «MeToabl KOHTPOJISI U aHAIU3a BEIIECTBA» ;
MarnauToropck: 'OY BITO «MI'TVY», 2010. 30 c.

4. [ToTeHIUOMETPUICCKUI METO/ aHAIM3a: METOIMYECKUE YKa3aHUs K TaOOPaTOPHBIM
paboram 1o gucruiuimHe «AHanuTudeckas xumus u ®XMAy; Marautoropck: 'OY BIIO
«MI'TY», 2010.- 17 c.

r) [Iporpammuoe obecneuenue u UnTepHer-pecypcebi:
IIporpammHoe o0ecnieuenune

Haumenoanue [10 Ne norosopa Cpox aeicTBUs JIULICH3UU
MS Windows 7
Professional (mist 1-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)
MS Office 2007 Ne 135 o 17.09.2007 Seccpoumo
Professional
FAR Manager cB0OOAHO pacnpocTpansemoe [10 O6eccpouHo
7Zip cB0001HO pacnpocTtpansemoe [10 OECCPOYHO

Hpocbeccnonanbm,le 0a3mbl JAHHBbIX U I/[H(l)OpMaIII/IOHHI)Ie ClIPaBOYHBIC CUCTEMbBI

HanmonanbHas ~ uH(GOPMAIMOHHO-aHATUTHYECKAS
cucrema — Poccuiickmii wmHzmexc Hayunoro|URL: https://elibrary.ru/project risc.asp
nutupoBanus (PYHILI)

ITouckoBas cucrema Axamemus Google (Google

Scholar) URL: https://scholar.google.ru/

WNudopmanmonnas cucrema - EnnHoe okHO 10cTyma

URL: http://window.edu.ru/
K MHPOPMAIIMOHHBIM pecypcam

deneparibHOE  TOCYIapCTBEHHOE  OFOJDKETHOE
yupexaeHue «DenepanbHbII uncruryt|URL: http://www1.fips.ru/
MPOMBIIIICHHOW COOCTBEHHOCTHY

9 MaTepuaJIbHO-TeXHHYECKOe 00ecredeHue TUCIUIIHHBI (MOTYJIs1)

MaTepI/IaJ'IBHO-TeXHI/I'-IeCKOe oOecrieueHue JUCIHHUIIIIMHBI BKJIIFOYACT:



https://elibrary.ru/project_risc.asp
https://scholar.google.ru/
http://window.edu.ru/
http://www1.fips.ru/

MarepuanbHO-TEXHHUECKOE 00ecIieueHUe JUCUUTUINHBI BKITIOYAET:

Y4eOHple  ayauTOpUM Ui TOPOBEACHHUS  3aHATUH  JIEKUMOHHOTO  THIIA.
OcHamieHne:MyaIbTUMEUIHHbBIE CPEACTBA XPAHEHHS, TIEPEeIavuy U IPEACTaBICHUS HH(OPMAIIHH.

Y4eOHble ayAuTOpUM [UISI TPOBEACHMS] MPAKTUYECKUX 3aHATUH, TPYNIOBBIX U
UH/IMBUYAIbHBIX KOHCYJIbTAlMH, TEKYIIEro KOHTPOJS W MPOMEXKYTOYHOH aTTECTallHu.
OcHaleHue: MyJIbTUMEIMHHBIE CPEICTBA XpaHEHUs, [Iepeladll U MpeICTaBIeHHs HH(OpMAaLIUU.

Kommiekc TEeCTOBBIX 3aaHUi JUIs TPOBEIACHUS MPOMEXKYTOUHBIX U PYOEKHBIX
KOHTPOJICH.

[Tomernienus st caMOCTOSTENBHOM paboThl 00ydaronxcs. OcHalleHue: MepCoOHaIbHBIE
kommbioTepbl ¢ makerom MS Office, Beixogom B MHTEpHET M ¢ JOCTYIIOM B 3JICKTPOHHYIO
UH(POPMALIMOHHO-00pa30BaTENbHYIO CPEly YHUBEPCUTETA.

[lomemenuss nans XpaHeHHs M NPOPUIAKTUYECKOrOo OOCTYXUBAaHUS Y4eOHOTO
obopynoBanus. OcHarieHne: IKapbl IS XpaHCHHUS y4eOHO-METOAMYECKOW JTOKyMEHTAIUH,
yueOHOro 000pyI0BaHUs U y4eOHO-HATIISIIHBIX TTOCOOUH.

VYyebHbIe ayTUTOPUH TS TPOBEACHUS Ta00paTOPHBIX paboT. OCHaIlIEHHE: - XUMUYECKHE
PCaKTUBBI

- XUMHUYECKasi ocy/1a

- BeChl JabopaTopHbIe paBHOILIEUHE 2-0r0 Kiacca moaenu BJIP-300

- Bechl 1aboparopubie BK. Monungukammu BK-300

- HU3KOTeMIIepaTypHas jaboparopHast 3iek-rporedb SNOL10/10

- 3JICKTPOIIeYb CONPOTUBIICHHS KamepHas jJaboparopuas CHOJI 10/10

- pH-metpe1 Dkenept —pH

- TepMmocTar Buckosumerpudeckuii LOIP LT-910

- cnektpodotometp I13 -5300BU

- TUTPATOP BBICOKOUYACTOTHBIN 1abopaTop-Hbii 12 -6J11

- maboparopHbIii pehiekromeTp RL2 (4322)

- BECHI JJabopaTopHbIe paBHOIIIeUne 2-0ro Kiacca Moenu BJIP-300

- QJIEKTPOIIeYb COMPOTHUBICHHS KamepHas taboparopuas CHOJI 10/10

-xpomarorpad: Xpomarek- Kpucramr 5000 uc.2



[Tpunoxxenue 1

6 YueOHO-MeTOoaHUYeCKOe o0ecneyeHne caMoCTOATEIbHOI padoThl 00y4aloIUuXCs

ITo qucnuruinHe «MeTo1bl KOHTPOJIS M aHAJIN3a BEILECTB» IPEAYCMOTPEHA ayAUTOpHAs U
BHEayJAUTOPHAs CaMOCTOsITeNIbHAs paboTa 00yJaromuxcs.

AynuTOpHas caMOCTOATENIbHAs paboTa CTYJEHTOB MPEAIOJIaraeT pelieHue KOHTPOJIbHBIX
3aa4 Ha 7a00paTOPHBIX 3aHATHIX (MHAUBHUIyAIbHbIC UCCICAOBAHMS IPH BHITIOJTHEHUH
n1abopaTopHOit paboThI).

IIpumepHBbIe BONPOCHI K KOJJIOKBUYMaM
Tumpumempuueckuit ananus. Kucnomuno-ocnognoe mumpoganue

1. Turpumerpuueckuii ananus. CyniHOCTb METO/A.

2. KonueHTpalus pacTBOPOB: MOJISIpHAs, MOJIIpHAsl KOHIIEHTPALUs SKBUBAJICHTA
(HOPMaJILHOCTB), TUTP, TUTP T10 ONPEAETIAEMOMY BEIIECTBY.

3. TutpanT, TUTpOBaHWE, TOYKA SKBHUBaJEHTHOCTU. CTaHAAPTHBIE W CTaHAAPTU30BaHHbIE
pactBopbl. DUKCaHAIL.

4. Metoasl TUTpUMETpUYecKoro aHanu3a. Kinaccudukanuus mMmeTonos:

v/ 110 THITY IPOTEKAEMBIX PEAKIHii (KUCIIOTHO-OCHOBHOE,
OKHCIUTEIbHO-BOCCTAHOBUTENBHOE, KOMIIIEKCOHOMETPUUECKOE, OCATUTEIBHOE).
v’ 110 C1I0co0y THUTPOBAHUSL: TIPSIMOE, 0OPAaTHOE, TUTPOBAHUE 3aMECTHTEIIS

5. KpuBsle TUTpOBaHUS B KUCIOTHO-OCHOBHOM MeTO/ie. B kakux KoopAHHATax CTPOAT, TOUKA
DKBUBAJIEHTHOCTH, CKa4OK TUTpoBaHus. Pacuer pH.

6. MuaukaTtopsl KUCIOTHO-OCHOBHOTO TUTPOBaHMA. BriOOp HHAMKATOPOB. MHAMKATOpHBIE
norpemHocTi. O0s13aTeNbHO JIM COBMNA/IEHNE TOYKU TUTPOBAHUS U KOHEYHOW TOUKH
TUTPOBaHUA?

7. TutpoBaHHE MHOTOOCHOBHBIX KHCJIOT 1 MHOTOKHUCIOTHBIX OCHOBAaHUI

8. Cranpaptuzauus pactsopa HCI mo terpabopary Hatpus (NaB,0O7 * 10 Ho0)

9. OmnpeneneHue coaepx aHus IETOYH B pacTBOpE.

10. Onpenenenue cojepkaHus IeI0YN U KapOoOHaTa HaTpUs IPU COBMECTHOM

INPUCYTCTBUH B pacTBOPE.
11. Onpenenenue conepxxanus kKapOoHaTa U THIpOKapOOHaTa HATPUS HPU
COBMECTHOM IPUCYTCTBUH B paCTBOpE.

Tumpumempuuecxuﬁ ananu3. OKucaumeabHoO-60CCMAHOBUMENbHOE mumpoeanue

1. OKuCIUTENHHO-BOCCTAHOBUTENbHOE TUTpOBaHHE. OCOOCHHOCTH  peaKIHMid OKUCIICHUS
-BOCCTAHOBJIEHUS. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIM MOTEHLIMAN., €r0 3aBUCHUMOCTb OT
MPUPOJBI OKUCIHUTENISI W BOCCTAHOBHUTENS, TEMIIEPATYPhl, KUCJIOTHOCTH CpEIbl. YpaBHEHUE
Hepucra. Onpenenenue HanpaBieHUs peakliMii  OKUCIEHUSI-BOCCTAHOBIICHUSI.

2. Tpe6OBaHI/I$I K OKHUCJIUTCIIBPHO-BOCCTAHOBUTCIIbHBIM pCaKkuuamMm, HCIIOJIB3YEMbIM B
TUTPUMETPUUECKOM aHaliu3e. METOJbl OKHCIUTEIbHO-BOCCTAHOBUTEIBHOTO THUTPOBAHUS B
XUMHWYCECKOM aHAJIN3€C. TI/ITpaHTLI.

3. KpuBas TtutpoBanus. CKauyoK TUTPOBAHHUS, €r0 3aBUCHUMOCTh OT PA3IMYHBIX (PaKTOPOB.
TuTpoBaHue cmeceil OKUCIUTENEH (BOCCTAHOBUTENICH ).
4. OKUCIUTENBHO-BOCCTAHOBHUTEIbHbBIE HHAUKATOPHL. TpeOoBaHMs K HHAUKATOPAM.

5. besunaukatopHoe tTurpoBanue. CylHOCTh METOAAa NEepMaHraHaroMeTpuu. Kakue BemiecTa
MOKHO OHNpCACINTb MCTOAOM HepMaHFaHaTOMGTpI/II/I? Kaxk ONpeaACIICTCA KOHCL TUTPOBAHHUA B
MepMaHTaHATOMETPUU?



6. Omnpenenenue BOCCTaHOBUTEJEH B IEpMaHraHaTOMETPUH — METOJIE
OKHUCJIUTEIHbHO-BOCCTAHOBUTEIBHOIO TUTPOBAHHUSA. Y CTAaHOBJIEHHWE KOHIEHTpPALMU pacTBopa
KMnO, mno wucxomHomy BemectBy - pactBopy (NH)4sC,04. OmnpeneneHue TOYKH
SKBUBAJIEHTHOCTH.

7. Kakue BemiecTBa (OKUCIUTENN UM BOCCTAHOBUTEIN) U C KAKUMH 3HAYCHHUSIMU CTAH/IAPTHOTO
3JIEKTPOIHOTO [OTECHIUANIA MOXKHO ONPEAEISTh mpsiMbiM TrTpoBarieM KMnO4? (9% wvnoa mn’'
= 1,51 B). Onpenenenue xene3a (2) B conu Mopa .

QDu3suxo-xumuueckue memoowvt ananusa. Pomomempuueckuit AaHaIu3
1. OcHoBHOM 3aK0H cBeTonoriomenus byrepa — JlamGepra — bepa.
2. Yro Takoe (IpomycKaHUe) ONTUYECKAs TUIOTHOCTh?
3. Yro xapakTepu3yeT MOJSPHBIA KO3(PPHUITUEHT TOTI0MmEeHUs?
4. Kakue BemiecTBa MOKHO OIPEACTUTh OTOMETPUISCKIM METOIO0M?
5. KakoBa TouHOCTh onpe/iesieHns (GOTOMETPHUECKUM METOI0M?
6. DIIEKTPOHHBIC CIEKTPHI TOMIOICHHs. BbiOop omruMansHOU (pabodeid) MJIMHBI BOJHBI IS
W3MEPEHUS CBETOIOTJIOUICHHS pacTBOPA.
7. CriocoObl onpesieNieHns: KOHIIEHTPAIMK BEIIeCTBa B MPAKTHKE (HOTOMETPUUECKIX U3MEPEHUN:

METO/]I IpalyipOBaHHOTO rpaduka, MeTo 100aBOK. JJoCTOMHCTBA U HEIOCTATKHU Ka)KJ0T0 U3 HUX.
IIpumepHbIie TeMbl pedepaToB N0 AUCHHUILINHE

1. CnexkTpockonuueckue METOJbl AaHAJIUTHUYECKOI0 KOHTposid (METOJAbl MOJIEKYJISIPHON

CHEKTPOCKOIIMU, METOJbl aTOMHOM MU SJI€pHOW CIEKTPOCKONHMH, AHAJUTHUYECKUH KOHTPOJIb

METaJUIypruyecKoro ChIpbsi)

2. DIeKTpOXMMHUYECKHE METOJbl AHAIUTUYECKOTO KOHTPOJS (METO/bl, OCHOBaHHbIE Ha

3JIEKTPOJIM3€E, BOJIBTAMIIEPOMETPUUECKHE METOAbl aHAJIW3a, MOTEHIHMOMETPUYECKUN aHalu3,

AQHAJTUTUYECKUI KOHTPOJIb ChIPbs IPU MPOU3BOJICTBE LIMHKA, CBUHIIA U HUKEIIS)

3. Xpomarorpaduueckuii aHanu3 (OCHOBHBIE BUIBI XpoMmarorpaduu, OCHOBBI Xpomarorpaduu,

U3MEpeHHe KOHILIEHTpallMM TMpH TOMOIIM  XpoMaTorpauueckoro Meroja, 00yacTu

MCIIOJIb30BaHUs PA3IMYHBIX BUAOB Xpomatorpadun)

4. Xpomarorpaduueckue MeTo/Ipl aHaNIn3a. ['a3o0Bas xpomarorpadus (OCHOBHbIE y3J1bl IPUOOPOB,

KaueCTBEHHBI W KOJWYECTBEHHBIN aHaMM3). AHAIM3 3arpsS3HEHUI BO3ayXa METOJOM Tra30BOM

xpomarorpadpuu. Unentudukanus npumeceid. TOKCHUHBIE BELIECTBA, alpe/esieMble METOJOM

ra3oBoil xpomarorpaduu

5. AHanM3 3arps3HeHMi BO3/lyXa METOJIOM TOHKOCIIOMHOM Xpomarorpaduu (Kod3pUIMEHT

pacripesie/ieHUs] KOMIIOHEHTOB M METO/bl €ro ONpezeieHUs B TOHKOCIOWHON Xpomartorpaduu;

0COOEHHOCTH aHaJIM3a 3arps3HEHHUH BO3/1yXa METOJOM TOHKOCIIOMHON XpoMaTorpadun)

6. BonbprammnepomeTpuyeckue METOAbl B AaHATUTHUYECKOW XWMMHUHU (ammaparypa M TEXHHKa

BBITMIOJTHEHUSI aHAN3a, 00JIaCTH MPUMEHEHUS)

7. AGcopOIIMOHHAs CTIEKTPOCKOIHS (CYIIIHOCTh METO/a, 00JIACTh U TPAHUITHI TPUMEHEHMUS )

8. MouekynsipHO-aOCOPOLIMOHHBIM  aHalu3  (MPOMCXOXKIEHHUE MOJIEKYJISPHBIX  CHEKTPOB

MOTJIOUIEHMS; KOJIMYECTBEHHBIE METO/IbI, CBSI3aHHBIE C TIOTVIONICHUEM CBETA)

9. INorenmomerpuyeckuid ananus. OOImas XapakTepUCTHUKA METO/AA, BOZMOXKHOCTH U 00JacTu

IIPUMEHEHHNS TOTEHIIUOMETPUIECKOTO TUTPOBAHUS.

10.®oToMeTprYeCKUd  aHAIW3: 3aJayd M METOAbl  (POTOMETPHUYECKOTO  aHaJIN3a,

YYBCTBUTEIBHOCTb U TOYHOCTH (DOTOMETPUUECKOTO METOA.

11. DOMUCCHOHHBIN CHEKTPaIbHBIM aHAIM3: aTOMHAs CHEKTPOCKONUS, BOSHUKHOBEHHE CIEKTPA,

JJIEKTPOHHBIE Mepexoibl B aroMax. [loHATHE O CHEeKTpalbHBIX JHUHUAX. OCHOBHBIE Y3JbI

CHEeKTpaNbHBIX npuOOopoB VICTOUHMKM CBeTa: IuIaMsi, OJJIGKTpUYECKass Jyra, HUCKpa.

TemnepaTypHbI€ yCIIOBUS B HUX.



12.ATOMHBIC CIIEKTpaJbHbIE METOABl aHAIM3a: TUTaMeHHas (GoromMeTpust (MPUHIUI JCHCTBUS,
BO3MOXXHOCTH, TPEUMYIIECTBA M HEAOCTATKH IIAMEHHON (POTOMETPHH)

13.BeicokouyactoTHOoe TuTpoBaHue (BYUT): oOmmue mnonoxeHuss TEOPUHM BBICOKOYACTOTHOIO
TUTPOBaHUSA, PU3NUECKUE OCHOBBI U TOrpemHocty merona BUT.

14. BricokodpdeKkTHBHAS KHUIKOCTHAs XpoMaTorpadusi: OCHOBHBIE MPHHLUIBI METO/a,
anmnaparypa, XoJ paboTsl IpHU XpoMaTorpaduuecKoM aHaan3e

15. KonebarenpHass CIEKTPOCKOIHUS: OCHOBBI TeOpwH HH(ppakpacHo# crnekTpockomuu (MK —
CHEKTPOCKOIHUH), TPOUCXOKACHNE U 00J1acTH UH(PAKPACHBIX CIIEKTPOB, anmaparypa U MeTOJbI
U3y4eHUs HH(paKpacHBIX CIIEKTPOB, MOATOTOBKA 0Opa3iia AJis aHaIn3a

IIpumep UTOroBOH KOHTPOJIbHOH PadOTHI MO IMCHUILIIHHE
1. Paccuuraiite, kakyro HaBecKy Oypsl Na,B4O7 - 10H,0 HyxHO B3sITh, 4TOOBI Ha €€ TUTPOBAHUE
U3pacxo0BaTh 22 MJI pacTBOpa COISTHOM KUCIOoThI ¢ TUuTpoM 1o CaO 0,00400 r/mur.
2. Ilpu ananu3e nropanoMuHa B3suid HaBecky maccoi 1,0 r. [locie cooTBeTcTBYyOMIEH 00paboTKH
OBLJT MOTYYEH 0caloK, BecoBast popma kotoporo Mn3zO,4 nmena maccy

0,005r. BeruncnuTe MaccoByIO IOJII0  Maprasiia B aHaIH3upyeMoM o0paslie.

3. PaccunraiiTe IIOTEHIHAN B TOUKE SKBUBAJICHTHOCTH M CKayoK 1% npu turposanmu ([H'] =0,1
MoJIb/T) 10 Mo
0,1 H pactBopa Mn?* 0,1H pactBopom Cry07 z,

4. Hagecky cranu 0,2000 r pactBopuiu, odbem gosenu 10 50,0 o, B JIB€ MEPHBIC KOJIOBI
BMECTHMOCTBIO 25,0 cM® moMectmian ammkBotel mo 10,0 cM® storo pacTBOpa, B OAHY W3 HHUX
n00aBUIIM CTaHJAPTHBIN pacTBop, coaepxamuid 0,20 Mr TutaHa, 3aTeM B 00€ KOJObI 100aBHIN
H20; u H3PO4 1 pazbasunu 10 meTku. OnpenenuTh MacCOBYIO OO TUTAHA B CTAJH, €CIIU MPU
U3MEPEHUH OINTHYECKOW IIIOTHOCTH PACTBOPOB IMOJIyYEHBI cienayromie pe3ynbrartel: A= 0,11,
Axier=0,16.

IIpumep nomamHeit padoTsl Mo Teme:
XuMnueckue MeToabl aHau3a. ['paBuMeTpuyeckuii anaaus
3aoaua 1.
Kakyro HaBecky aHanu3upyemMoro BeniectBa B ... ¢ MaccoBo#l 1os1eil KOMIIOHEHTa A ..., paBHOU
W(A)..., He00X0AUMO B3ATh A T'PABUMETPUUYECKOTO aHAJIM3a 4YTOObI Macca BEeCOBOH (hOpMbI
ocajka X ... Obuta paBHa m(x)...?
3aoaua 2.
[Ipu amammze BemectBa B... B3simm HaBecky maccod m(B) = ... . Ilocie cooTrBeTcTBytOmIEH
00paboTKK OBUT TIOJIYY€H OCaJ0K, BecoBas ¢dopma kKortoporo X ... mMmena maccy m(X) =... .
Brruncnure MaccoByIO J10JTIO BEIIECTBA Y ... B aHAIIM3UPYEMOM o0pasIie.

IIpumep nomamueit padoTsl Mo Teme:
Turpumerpuyecknii ananu3. KucjiorHo-ocHOBHOe THTPOBaHHUe
1. BeruncauTe MOJISIpPHBIE MacChl SKBUBAJIEHTOB KUCIIOTHI, OCHOBAHHUS U COJIU B
CIENYIOLIEH peaKLu:
Ca(OH), + HCI = CaOHCI + H,0
2. U3 0,500 r xapOonara HaTpus npurotoBuiu 100 mi pactBopa. Onpe-aenuTe MOISPHYIO
KOHIIEHTPALUIO, MOJIIPHYIO KOHLIEHTPALIMIO SKBUBAJICHTA U TUTP KapOOHATa HATPHUS 11O
XJIOPOBOAOPOLY.



3. Ha tutpoBanue pactBopa, comepsxamiero 3,1580 r TeXHU4eCKOro ru-apoKcuaa KajabIus,
U3pacxo0/10BaHoO 27,45 MJl pacTBOpa COJITHOM KUCJIOTHI C TUTPOM IO 10 THJIPOKCUY KaJIbLIHS
0,07862 1/mi1. Beraucnute MacCoBYIO JIO-JTFO THIPOKCH 1A KaJIbIHs B 00pasIie.

4. Paccumraiire, kakoii 006EM 0,4H pacTBOpa cepHOii KHCIOTHI HaJIO T00ABUTH K HABECKE
0,3428 r pocdara HaTpus, 4TOOBI HA OOPATHOE TUTPOBAHUE U30OBITKA KHCIOTHI IOTPEOOBAIOCH
24,2 mn 0,23H pactBopa ruipokcua Kajiusl.

5. Paccuuraiite pH pactBopa, nosiydeHHOro rpu TuTpoBanuu, koraa k 20 mu 0,1H pactBopa
yKkcycHOM kucioThl mpuianto 18 mi 0,1H pactBopa ruipokcuaa HaTpus.

MuHHCTEpCTBO HAyKH U BbIcIIero oOpazoBanus Poccuiickoit denepanun

denepanbHOE rocy1apCcTBEHHOE OI0/PKETHOE 00pa30BaTeIbHOE YUPEXKICHUE
BBICIIET0 00pa30BaHUs
«MarHuTOropckmii rocy 1apCTBEHHbIN TeXHUYeCKU yHuBepcureT uM. .. Hocosa»
YTBEPXIAIO:

3aB. kadeapoii

IIpumep 3K3aMeHAIIHOHHOTO OUIeTa
Hanpasnenue noarorosku 22.03.02 «Metamtyprus»

[Tpopmie «MeTamryprust Y4epHbIX METAJIIIOB)»

Kadpeapa M u XT

Jucnunmuaa MeTroasl KOHTPOJIS U aHAJIM3a BELIECTB
Yacos o ['OC BO - uac.

DK3aMeHaTop: K.T.H., goneHt kad. M u XT Maxorkuna E.C.

1. Texuuueckuil ananus. MeToibl TEXHUYECKOTO aHaIM3a. AHATUTUYECKUI CUTHAI.

2.®oromerpuueckuii aHamu3. MeToapl OmnpenereHHss KOHLEHTpAalMM BellecTBa B
OKpAIIeHHBIX pacTBOpax. MeTo rpaayupoBOYHOIO Ipaduka.

3. Borluncnure MaccoByro 10110 MHAU((EpEeHTHBIX puMecel B 00pa3lie TeXHUYECKON
a30THOM KuCIOThI, ecnu HaBecka ee 1,0000 r orrutpoBana 25,00 wn pacTBopa
ruapokcuaa kanus ¢ Tutpom  0,01120 r/mu.

Maxorkuua E.C.




7 OHeHO‘IHBIe cpeacrea AJisi MIPpOBECACHUSA HpOMe)l(yTO‘lHOﬁ arrecranuu

HpOMGJnyWlO‘IHa}Z ammecmayust umeem yejlbro onpedeﬂumb cmenenb 00CMUINCEH U 3Anl1aHUpoOBaAHHbIX pe3yibmamos 06yquu}z no OucuunﬂuHe

(MOOYI0) 3a cemecmp u NPOBOOUMCS 8 hopme IK3AMeHd.

Hannvui pazoen cocmoum ux 08yxX nyHKMOS:

a) [Inanupyemoie pesynrbmamuol 00y4eHUs U OYEHOYHblEe CPeOCMEad O NPOBEOEHUs NPOMEICYMOYHOL ammecmayuiu.

0) Ilopsi00k nposedenuss npomexcymounon ammecmayuu, NoKa3amenu u Kpumepuu oyeHusanusl.

a) HﬂaHpreMbIe pe3yJbTaThbl Oﬁy‘-lel-[l/lﬂ H OIICHOYHBIC CpeaACTBA AJIsl IPOBECACHUSA HpOMe)KyTO'lHOﬁ aTrrecranmmm:

CrpyKTypHBII
JJIEMEHT [Tnanupyemsble pe3yabTaThl 00yUeHHS OneHouHble CpeacTBa
KOMIIETEHIIUH
OIIK - 8- cnoco0HOCTHIO ClIeA0BATH METPOJOTHYECKHM HOPMAaM U NMPaBHJIaM, BHITIOJTHATH TPeOOBAHUS HAIIMOHAJIbHBIX U MEKITYHAPOAHbBIX

CTaHJAaPTOB B 00J1aCTH MPodeccHOHATbHOM eI TeTbHOCTH

3HaTh

OCHOBHBIE OIIPENEIICHUS U ITIOHATHUS
METPOJIOTUYECKUX HOPM U IPABUII,
OCHOBHBIE METOJIBI HCCIEeTOBAaHNH,
UCIIOJIB3YEMBIX B METAJUTYPIUH;

ImpaBujia OCHOBHBIX I/ICCJ'Ie}IOBaHI/II\/'I,
Ha3bIBATh UX I'NIABHBIC XapPAKTCPUCTUKHU,
OIIPEIETICHUS IIPOLIECCOB, 3AJI0KEHHBIX B
OCHOBY HCCIIEJJOBaHUMN;

1. Metpousiorus kak Hayka, pa3/ieiibl METPOJIOTHH.

2. OOecnedyeHre eIUMHCTBA M3MEPEHUM, YCIOBHUS OOecriedeHHs  eAMHCTBA M3MEpPEHUH,

rocy/apcTBEHHas cucteMa 00eclieYeH s eMHCTBA U3MEPEHUH.

obecrieueHue, METPOJIOTUYECKOTO obecrieueHus,

3.MeTtposornieckoe nenu
METPOJIOTHUECKOE 00ECTICUeHHE )KU3HEHHOTO ITUKIIa METAJUTYPTUYECKON TTPOTYKIIUH.

4, MCTpOJ’IOI‘I/I‘ICCKOC O6CCHCLICHI/IC, nejm METPOJIOTMYCCKOTO O6CCHC‘-ICHI/I$I, OCHOBBI




CtpyKTypHBII
JJIEMEHT
KOMIIETEHIH

[Tnanupyemsble pe3ynbTaThl 00y4eHHUs

O1eHOYHEIE Cpe€acTBa

METPOJIOTMYECKOT0 00eCIeUeHUsI.
5. T'ocynapcTBeHHBIM METPOJIOTMYECKUM HAA30D.

6. Merponoruyeckie CiayXObl W OpraHU3alUH, TOCYJApCTBEHHAS METPOJIOTHYECKast
ciyxoa.

7. MeTtposiornueckas 3KCIepTu3a JOKyMEHTAUU.

8. [loBepka cpelcTB UBMEPEHU.

9.AxkpeauTanyst METpOJIOTHYECKUX CIYK0 Ha MPaBO MOBEPKH CPEJICTB U3MEPEHUH.
10. Meronb! NOBEPKU CPEICTB U3MEPEHU.

11. KanuOpoBka cpencts usmepenuil. Poccuiickas cuctema KauOpoOBKH.

Cucrema BocmpousBenenus enunun, ®B u mepegaua ux pasmepa. OTaJIOHBI, BHJIBI
STAJIOHOB.

12. ®usnueckas BeIM4MHA U €€ u3mepenue. Pazmep u pazmeprocts OB.

13.11Ikanel H3MEpEHUH.

14. lorpeunoctu nu3mepenuit. [lorpemrnoctu CU. Kinaccupukanuss morpenHocTen.
15. Metponorudeckas arrectaius CH u ucnbITatenbHOr0 000pyA0BaHHUS.

Mertponornueckue xapakrepucTuk. HopmMupoBaHue METPOIOTHYECKUX XapaKTEPUCTHK.




CtpyKTypHBII

JJIEMEHT [Tnanupyemsble pe3yabTaThl 00yUeHHUsI OueHouHbIE CpeCcTBa
KOMIIETEHIH
16.Kputepun kauecTBa U3MEPECHUI.
17. U3mepeHue u ero ocHoBHbIE onepanuu. Kiaccudukanus n3mMepeHui.
UJIb1, IPUHLUIIBI, METOJIBI U3MEPEHUH.
18. MeToauKH BBIITOJIHEHUSI U3MEPEHUI.
19.Cuctembl equHull GU3NISCKUX BETUYHH.
20. HopmaTuBHbBIE TOKYMEHTHI B 00JIaCTH METPOJIOTHH.
Ymetp — BBUICTATH  OCHOBHBIE  HAIpPaBJICHUS IlepedyeHb TeCTOBBIX 3aJaHUM
WCCJICIOBAHMUIA; 1. Onun QyHT paBeH:
— o0cyxnarb crnocoObl  APPEKTUBHOTO
peleHus B 001aCTH METPOJIOTUH; A)232,432T.
— pacno3HaBath 3G (PEKTUBHOE pelIeHUE OT
) b) 585,122 r.
Hed(p(EeKTUBHOTO;
~ TPAMEHATh METPONOTHYECKAE HOPMEI U B) 453,592 T.
npaBuia B npodeccuoHaIbHON
ACATCIPHOCTH,  MCTIONB30BATE  UX  HA | ) (cHOBHOW eMHHIIEN H3MEPEHUS TEMIIEPATYPHI ABIIAETCS:
MEXIUCHUIUIMHAPHOM YPOBHE;
— nmnpuodOperaTb 3HaHHA B 00JIACTH A) KenbpBun
CTaH/IapTOB, IPUMEHSIEMbIX B METAILTypIHH;
— KOPPEKTHO BBIpAXKaTh 4 b) Lenbcuit
apryMeHTHPOBAHO 000CHOBBIBATh

TIOJIOKEHUS TIPEAMETHOM 00J1aCTH 3HAHUS.

B) ®apenreiit




CtpyKTypHBII
JJIEMEHT

KOMIICTCHI N

[Tnanupyemsble pe3ynbTaThl 00y4eHHUs

O1eHOYHEIE Cpe€acTBa

3. OauH A10MM paBeH:
A) 3,281 cm.
b) 2,539 cm.
B) 6,452 cwm.

4. Kakas u3 NepevyrCIICHHBIX CIMHMI] HE SBIISCTCS eAMHUIEH (PU3UICCKON BEITMYUHBI
cucteMmbl CU:

A) metp
b) xunorpamMm
B) munyra

IIepeyenb TeCTOBBIX 3aJaHUM
Bapuanr 1

1. Tlpeamer, 3a1auu U GYHKIUN METPOJIOTHH.

2. MexmoBepouHble HHTEPBaJIbI. [[0BEpOUHBIE CXEMBI.

3. AKKpeOuTanusi METPOJIOTHYECKUX CIYXKO HOPUIMYECKUX JUI] Ha IMpPaBO IOBEPKH
CpEICTB U3MEPEHHIA.

Bapwanr 2

1. EnuHCTBO M3MepeHHi, ABa ycIoBUs 00eCTIieYeHUs eAMHCTBA U3MEPEHUH.
2. MerobI MOBEPKHU.
3. KanubpoBka cpeacTB U3MEepeHUH.




CtpyKTypHBII

JJIEMEHT [Tnanupyemsble pe3yabTaThl 00yUeHHUsI OueHouHbIe cpencTBa
KOMIIETCHIINH
Bapuant 3
1. Merponoruueckoe odecriedeHne, OCHOBBI U IEJTH METPOIOTHYECKOTO 00ECTICYCHHSI.
2. Mertponoruueckue ciaykObl 1 OpraHu3aIuH.
3. TloBepka cpenctB n3Mepenuii. Buasl moBepok.
Bnaners

Oxapaxkmepuzosams cmanoapmmusie 00pazysl 01 CHeKMPAIbHO20 AHANUZA
JHceNle30HUKeNe8020 CNasa. Ykasamo , 014 4e2o onu npumensaomces. Yem omauuaromes om
ananuzupyemuvlx npob. B kaxom euoe 8vinycraomcs.

IIK — 2 — cnoco0HOCTHI0 BblﬁﬂpaTb METOAbI HCCJICAOBAHMUSA ; IIJTAHUPOBATH U IIPOBOAUTD H606XOIII/IMBIC IKCIMMEPUMEHTDBI, HHTEPIPETUPOBATH
pe3yJabTaThbl K A€J1AaTh BBIBO/IbI

3HaTh

-~OCHOBHBIC MCTOJAbI KOHTPOJIA U aHAJIN3a

IlepeueHp TEOPETUUECKUX BOIIPOCOB K IK3AMEHY:
1. Texunueckuii ananus. MeTopl TEXHUYECKOTO aHaIN3a. AHAIMTUYECKUI CUTHAJL.




CtpyKTypHBII

AJIEMEHT [Tnanupyemsble pe3ynbTaThl 00y4eHHUs OneHoyHbIe CpeaCcCTBa
KOMIIETEHIINH
BEIIECTB, IPUMEHSIEMbIE B METAJUTYPIUH; 2. Knaccudukanus Gu3NKo-XxMMHUYECKUX METOJIOB aHaIN3a. DIEKTPOXUMUYECKUE METOIbI
aHanusa
-OCHOBHBIE OIPEICTICHHS U MOHATHS,
3.  Knaccudukanus Qu3nKo-XuMUYECKUX METOJIOB aHANN3a. DJICKTPOXUMHUUECKUE

XapaKTCpus3 e METOJIbl MCCIICIOBAHMT;
P pusyom A a > | MEeTOABI aHAIU3A. CHGKTpaJH)HI)IC METO/JbI aHAJIN3a

- OCHOBHBIC 3aKOHbI, JIGHKAIIHE B OCHOBE 4. Knaccupukanus ®XMA. Xpomarorpadguueckue METOIbI aHATTN3a

METOJIOB HCCIIEI0BAHMIL; 5. Knaccudukanus ®XMA. Paqnomerpudeckiie METOIbI aHATTN3a

6. Kimaccugpukamuss ®XMA. Macc-CrieKTpoOMeTpUIECKHE METOIbI aHAIH3a

7. OOwias oneHka MeTo0B aHanu3a. [lopor uyBcTBUTENBHOCTH. BOCIIPON3BOIMMOCTS.
[IpaBUIBHOCTS.

8. O01mas oLeHKa METO10B aHanu3a. TouHocTh. Buabl morpemHocreit

9. OcHoBHbIe npHéMBI, ncnoib3yeMele B DXMA. MeTonbl NpsSMOro KOJIMYECTBEHHOTO
onpezaeneHusi. Meroa rpagynpoBo4yHoro rpaguka. OrpaHuyeHus] IPUMEHEHUS

10. MeTtoab! NpAMOro KOJIMYECTBEHHOTO onpezeneHus. Meroa 100aBOK U METO
MOJISIPHOT'O CBOMCTBA

11. Meroas! TuTpoBanus. KpuBble TUTpOBaHMs: UHTErpajbHas, nuddepeHianbpaas
12. Meroab! TUTpOBaHMS: KpUBasi TATPOBAHHUS, CTENIEHb OTTUTPOBAHHOCTH, TOUKA
HKBHUBAJIEHTHOCTHU, CKAYOK TUTPOBAHUs, KPYTU3HA KPUBOU TUTPOBAHUS

13. Buapl TEXHUYECKUX aHAIU30B

14. Xumuueckue MeTo bl aHaIn3a. AHAIMTHYECKHE peakuy (001I1e, YaCTHBIC)

15. Tutpumerpuueckuii ananns. CTaHAapTHBIN pacTBOp. ToUYka SKBUBAIEHTHOCTH

16. Turpumerpudeckuii ananu3. TpeboBaHUS K peakusM TUTPUMETPUUECKUX METO/I0B.
CranmapTHbIE pacTBOPHL: IEPBUYHBIE, BTOPUYHBIE.

17. OcHOBHBIE CTIOCOOBI TUTPUMETPUIECKUX OTpEACIICHHH (TTpsiMoe, oOpaTHOE,
TUTPOBAHUE 3aMECTUTEIS)

18. TI/ITpI/IMCTpI/I‘-ICCKI/Iﬁ aHanu3. 3aKOH SKBUBAJIICHTOB. DKBUBAJICHTEI. MOH}IpHa}I Macca




CtpyKTypHBII
JJIEMEHT

KOMIICTCHI N

[Tnanupyemsble pe3ynbTaThl 00y4eHHUs

O1eHOYHEIE Cpe€acTBa

HKBHUBAJICHTA

19. OcHOBHBIE METO/IBI TATPUMETPUYECKOTO AHATIN3A
(OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIN, KHUCIIOTHO-OCHOBHBIN U JIp.)

20. KucinotHo-oCHOBHOE TUTpOBaHUE. THUIBI KPUBBIX HEUTpaIu3aluu

21. KucnotHo-ocHOBHOE TUTpoBaHHE. PaKTOpHhI, BAUSIOLINE Ha BEIMUNHY CKauKa
TUTPOBaHMs (KOHICHTpAIMs, TeMIeparypa, BenuunHa K,)

22. KrucinoTHO-OCHOBHBIE HHIIMKATOPEI. BeiOop mHIMKaTopa. HTEpBan nepexoa OKpacku
unaukartopa. [lokasarens TUTpoBaHUA

23. KucnoTHO-0CHOBHBIE HHAUKATOPBI. TpeboBanus k uHauKaTopaM. [IpaBuiia BeiOopa
MHIMKATOpa

24. Tutpumerpudeckuil ananus. OMUOKU TUTPOBAHUS

25. OxkucnurenHo-BoccraHoBuTenbHOe TUTpoBaHue (OBT). Ypasuenue Hepucra. Kpusbie
TUTPOBAHUS

26. OKUCIUTETHHO — BOCCTAHOBUTENbHOE TUTpOBaHuE. Meroast OBT

27. I'paBumetpudeckuil ananu3. Cxema aHanu3sa. [ pynmnsl rpaBUMETPUUECKUX METOJIOB
(BBLAETIEHUS, OTTOHKH, OCAXKIACHNU)

28. I'paBuMeTprYECKUI aHaIu3. Berunciaenue pe3yabTaToB 110 JAHHBIM
IPaBUMETPUUECKOT0 aHaIM3a (METOJI OCAXKJIEHH): TPeOOBaHUS K TPaBUMETPUUYECKON
dopme, rpaBUMETpUUYECKH (PaKkTOp, Macca rpaBUMETPUIECKON (POPMBI)

29. ®XMA. ITorenumomerpusi. CTaHIapTHBIN NOTeHIMAN. Y paBHeHne HepHeTa

30. ITorenmomeTpus: npsAMasi IOTHIHOMETPUS, HTOTEHIIMOMETPUYECKOE TUTPOBAHKE
31. DnexTpoasl NOTEHIITMOMETPUHN. DIIEKTPObI CPABHEHHUS

32. DnekTpoabl noTeHIMoMeTpun. MHANKAaTOPHBIE JIEKTPOIbI

33. Amnepomerpuueckoe TUTpoBaHue. OCHOBBI METO/1a: MOTEHIIMA Pa3IoKEeHHS,

TG Gy3MOHHBIHN TOK, Moisiporpaduueckast BoJHa




CtpyKTypHBII
JJIEMEHT [Tnanupyemsble pe3yabTaThl 00yUeHHUsI OueHouHbIE CpeCcTBa

KOMIICTCHI N

34.Amnepomerpuueckoe TUTpoBaHue. CyIHOCTb METO/AA U IPUMEHSEMBIE IIEKTPOIbI.
KpuBble aMriepoMeTpruuecKoro THTPOBaHUS

35. ®oromerpuyeckuii aHanu3. OCHOBHBIE 3aKOHOMEPHOCTH CBETOIOIIIOIIEHUS. 3aKOH
byrepa — Jlambepta — bepa

36. ®oTomerpuueckuii aHanu3. [IpuurHbBI OTKJIOHEHUSI OT OCHOBHOI'O 3aKOHA
CBETOIOIJIOIIEHUS

37. ®oToMeTpuueckuil aHanu3. MeToibl onpeieleHNsl KOHLEHTPAllUY BEIECTBA B
OKpaIIeHHBIX pacTBOpax. MeToa rpaayMpoBOYHOIO rpaduka

38. ®oromerpuueckuii ananus. Meron auddepenuunansaoi GoTomMeTprn, METOA
MOJISIPHOTO CBOMCTBA

39. ®oromerpuyeckuii aHanu3. Meron 106aBOK, METOJT CPAaBHEHMSI CTaHIapTHOTO U
UCCIIEIyEMOT0 paCTBOPOB

40. Konaykromerpusi. TeopeTnueckrne OCHOBBI METO/1A: ANEKTPUUYECKasi IPOBOIUMOCTD
pPacTBOPOB, yA€IbHAs 3JEKTPUUECKas IPOBOJUMOCTb PABTBOPOB, SKBUBAJIEHTHAs
AIIEKTpUYEcKasi MPOBOJIUMOCTb PACTBOPOB, MOIBUKHOCTh HOHOB

41. Konaykromerpus. 3akoH Konbpayia. DIEKTpOJINT B [10JI€ TOKA BBICOKOW 4acTOTBI
42. KoHyKTOMETpHSL: psiMasi KOHAYKTOMETPUS, KOHAYKTOMETPUYECKOe TUTPOBAHHE.
JlocToMHCTBA U HEAOCTATKU METOJIOB

43. Kunetndeckue MeTo/bl aHanu3a. OCHOBHbIE IPUEMBI KHUHETUUECKUX METO/I0B aHAJIN3a
44. MeTop! MOATOTOBKU MPOOBI K aHanu3y. Cpeansis nmpoda. OTOop cpenHeit mpooObl
45. Ot60p mpo6sI TazoB. Cocynbl aisg 0TOOpa IPOO

46. OT60p npoOsI xxuaKocTel. [IpobooTOOpHUKH

47.0160p mpo6 TBEPBIX MaTepuanioB. OOpaboTKa, pa3ienka U COKpalieHne mpoobl

YMETE - 06cyxxnath criocodsl BhIGopa MeToNA 1. Ipu norenmomerpuueckom turpoBanuu 10 ma 0,15H AI(NOj3); pactBopom ¢ropuaa




CtpyKTypHBII
JJIEMEHT

KOMIICTCHI N

[Tnanupyemsble pe3ynbTaThl 00y4eHHUs

O1eHOYHEIE Cpe€acTBa

aHaJIn3a;

- INIAaHUPOBATHL U ITPOBOJUTH HeO6XOI[I/IMI>Ie
HCCIICAOBAaHUA,

- UHTEPIIPETUPOBATh U AHAJIU3UPOBATH
pe3yJIbTaThl UCCIIEIOBaHUM;

-1€JIaTh BBIBOJBI I10 pe3yJII>TaTaM
HCCIICIOBAHNIA;

HATPHUs MOJIYYEHBI CIEAYIOINE JAHHBIC:

V,mn 1,0 2,0 3,0 3,5 40 45 50 55 60 7,0 8,0
E, MB 510 520 540 590 900 1010 1060 1110 1130 1140 1150
[TocTpouTth HTETPATBHYIO U TU(GEpEeHITNATBEHYIO KPUBBIE U HAUTH TNap/Al

2. Tlocne pactBopenus 0,2500 r cramm pactBop pazdaBwian g0 100 mu. B Tpu koaObl
BMECTUMOCTBIO 50 MJT TOMECTHIIH 110 25 MJI 3TOT0 pacTBOpa U 100ABUIIU:

- B IIEpBYIO KOJI0Y: CTaHAAapTHBINA pacTBOp, coaepxammuii 0,5 mr Ti, pactBopsl H,0,
n H3P04,

- BO BTOPYIO: pactBopbl H,0, u H3PO0,;
- B TpeThio: pactBop: H3 PO, (HyneBoii pacTBOD).

PactBopbl pazbaBumm 10 METKM W (DOTOMETPHPOBAIM JBa TEPBBIX PacTBOpa
OTHOCUTENBHO TpeThero. [lomyunnu 3navenus A: Ay, ., =0,650; A, = 0,25.

PaccuuTaTh (0 TUTaHA B CTa/IH.




CtpyKTypHBII

O1eHOYHEIE Cpe€acTBa

AJIEMEHT [Tnanupyemsble pe3ynbTaThl 00y4eHHUs
KOMIIETEHIINH
Bnagerts - IPaKTUYECKUMH HaBBIKAMU TPUMEHECHUS

METOA0B UCCICIOBAHUAI,

- IPaKTUYCCKHUMHU HaBbIKaMH 0T60pa HpO6BI
BCIICCTBA AJIA aHAJIM34a,

-croco0amMu OLICHHUBAaHHUA 3HAYMMOCTH U
HpaKTHHCCKOﬁ IMPUTOJHOCTHU MOJIYYCHHBIX
PE3YyJIbTATOB,

- OCHOBHBIMHU METOJIaMH PEIICHUS 33]1a4 B
00JacTv METOI0B KOHTPOJISA U aHAJIu3a
BCIIECTB;

1. Onucath yCTpOHCTBO U pabOTy JAHHOTO MPOOOOTOOPHUKA.

2.Ilpeanoxure HanOoIee YyBCTBUTENbHBIE PEAKIIUH sl HOTOMETPHUECKOTO ONpeIeTICHHS
onpexaenenust Al, Zn, Co, Mn, Ni, Fe. Bei6op 060cHOBaTh, MOIB3yACh CIPABOYHUKOM.

3. Ilpu mnonsporpadupoBanuu craHaapTHeIX pactBopoB Pb (II) mnomyuwmin
pE3yJIbTATHI:

Cppz+ -10™6,2/un ... 025 ... 050 .. 075 .. 100 .. 1,25
h, Mm .. 20 .. 40 .. 60 .. 80 .. 100

Hagecky amomuHueBoro cruiaBa m=4,848 r pacTBopuiu, 1 pactBop pazdasuiu 50,0
mi1. BeicoTa monsiporpaduueckoii BOJHBI CBHHIIA B TIOTydeHHOM pacTBope h,= 0,7 MM.
Boeranciuts o (%) cBuHIIa B 00pasIie.

IIK — 4 — roTOBHOCTBIO HCII0JIH30BATH OCHOBHBIE NMOHATHUSA, 3AKOHbI 1 MOJ1€¢/IU TCPMOAUHAMMUKH, XMMHY€eCKOii KHHETHUKH, MIEPEHOCA TEIJIa U MACChI

3HaTh

-OCHOBHBIC 3aKOHbBI TCPMOJUHAMUKHU U
XUMHYECKOMN KHWHCTHUKH,

Teopernueckue BOIPOCHI:

1. Yro siBsieTcs MpeIMETOM U3ydeHHUs TEpMOANHAMUKNA? YUTO MO3BOJISET NPEACKa3bIBATh
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O1eHOYHEIE Cpe€acTBa

-OnpeaCICHUA OCHOBHBIX MTOHATHH
TEPMOANHAMHKHU U XHMHYECKOH KHUHCTHKU,

-OIIpCACICHHUA IIPOLCCCOB, ITPOTCKAOIIUX B
XUMHYCCKOM TCPMOAUHAMUKE U
XUMHYCCKOM KHMHCTHKC,

XUMHYCCKas TCPMOJMHAMUKA B OTHOIICHUHU XUMHUYCCKUX peaKuHﬁ?

2. OXapaKTepHSYﬁTe pa3jinuue MEKYy U30JIUPOBAHHBIMU, 3aKPBITBIMU U OTKPBITBIMHA
CHUCTCMaMU. HpI/IBeI[I/ITe IMPUMCPLI JIA KaKA0Iro Buga CUCTCM. Kax B3anmMocBsS3aHbI MCKOAY
coOoli Takue IMOHATHA, KaK « TCPMOANHAMHUYCCKAs CUCTEMA», KTCPMOANHAMUNYCCKHEC
mapaMeTpb» U KTCPMOAUHAMUHNYCCKHUEC CcBOMCTBa»?

3. Yem xapaktepu3yercs TEpMOAMHAMUYECKOE COCTOSIHUE CUCTEMBI U
TepMoauHaMHueckuii mpouecc? Jlaiite onpenenenre GyHKINUNA COCTOSHUS CUCTEMBIL.

4. KakoBbI IpU3HAKKU TCPMOINHAMUYICCKOI'O IIpOoLcCcca B cucreme? Kakas KJIaCCI/I(i)I/IKaI_II/IH
nponeccoB CyYmEeCTBYCT B 3aBUCUMOCTU OT MMAapaMETPOB, KOTOPLIC B XOAC IMTPOLECCOB
OCTAKOTCA IMOCTOAHHBIMHU HUJIM CTAHOBATCA HepeMeHHHMI/I?

5. Uto nokasbiBaeT TermioBoi 3¢ dext peakuun? Kak onpenenstor 3Hak TEMIOBOr0
3¢ deKTa Ha OCHOBE TEPMOJIUHAMUYECKON U TEPMOXUMHUECKONW CUCTEM 3HAKOB?

6. Kakum 00pa3oM BbIpaxaroT CKOPOCTb XUMHUYECKON peaKInu?
7. KakoBa 3aBUCHMOCTB CKOpPOCTH peakiuu oT Temneparypsi? [Ipasmio Bant —['odda.

8. Kak MOKHO 9KCTIEpUMEHTAIILHO OMPEIETUTh SHEPTHIO aKTHUBau peaknun? Kak
WCIIONIB3YETCs ypaBHEHHE AppeHunyca it 00pab0TKU IKCTIEPUMEHTABHBIX TAHHBIX U
BBIYMCIICHHSI BETMIHHBI E,?

9. Kak cocTaBisioT MaTeMaTH4eCKOE BbIpaK€HIE KOHCTAHThl XUMHUECKOI0 paBHOBECHS?
Kakue ocoOeHHOCTH TeTepOreHHbIX CUCTEM HaJI0 YUYUTHIBATh NPU COCTaBICHUH KOHCTAHThI
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XUMHYECKOI'O paBHOBGCI/IH?

10. B uém paznuuue nporeccoB, NpoTeKaromx B 1updy3noHHON 001acT U
BKHHETHYEeCKOM obnactu? Kak n3MeHeHre TeMIepBaTypbl MOKET BIUSATH HA B3aUMHBIC
MEPEXO0/Ibl MEXKAY ITUMH 00JIaCTIMU?

YMmeTs - OOBACHATH TUITMYHBIC MOJIEIH MPOIecCOB | 3adaua 1

TEPMOJUHAMHUKN U XUMHUYECKOH KMHETHKH; .
Hus peakunit NH4NO3 ) = NoOgy + 2H20(y 11 2CO(py + Oy = 2COy(ry BBIUHCIUTE

- BBIJICJIATh OCHOBHbIE 3aKOHOMEPHOCTH B 3HadyeHuss AH u AS. TIpuHuMas 3Tu BeJIMYMHBI HE3aBUCUMBIMU OT TEMIIEpaTyphbl, AaiTe
nporeccax TPMOAMHAMHUKH U XMMUYECKOW | KAaYeCTBEHHYIO OLICHKY HalpaBJICHUS PEaKIMU PH HU3KUX UBBICOKMX TeMIepaTypax.
KHHETUKY; [TpnbnuxE€nHO oueHuTe Temneparypy, Huke koTopoit NH4NO;( crabunen, a Bblie

pasiaraeTcsi CaMOIPOM3BONIBHO. JlaiiTe Takyro ke oleHKy cTaOuabHOCTH COxp).
- TPUMEHATH 3HaHW TEPMOAMHAMUKH U

XAMHYECKON KUHETHUKU B 3aoaua 2

poeCCHOHAIBHON JESTENHHOCTH; Peakust uaet mo ypaBHEHUIO: H, +J, =2HJ

KoHcTaHTa ckopocTH 3TOM peakiuu npu HeKoTopoil TeMmeparype papHa 0,16. McxonHbie
KOHIICHTPAIIUU Pearupyronux Be-1mecTB: CO(HZ) =0,04 Mo/, CO(Jz) = 0,05 moub/m.
Brruncnure HauaabHYIO CKOPOCTh  PEAKIIUU U €€ CKOPOCTH , KOT/1a KOHIICH-TPaIUs
Bozoposaa Oyzaer paBaa 0,02 MOJIB/I1.

Bnaners -MPAaKTUYECKUMU HABBIKAMU PACUETOB B [IprMepHEIe TeMbl pedepaToB:
pazziene TepMOJUHAMUKU U XUMHUECKOU 1. TeopeTnueckre OCHOBBI KHHETHYECKOTO METO/Ia aHATHN3A.
KUHETHUKU; 2. Karanutudeckue METOAbl aHAJIN3A.

3. OcHOBHBIE METOABI 00PAOOTKN KHHETUYECKHUX JAHHBIX.
- OCHOBHBIMHU METO/IaMH pelieHus 3a1au B | 4. OCHOBHBIE IPHEMbI KHHETHYECKUX METO/I0B aHAIN3a
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00J1aCTH METOI0B KOHTPOJISI ¥ aHAJIA3a
BEIIIECTB;

- HaBbIKaMH1 1 MCTOJUKaMH 0606H_IeHI/I$I
PE3yJIbTATOB PCUICHUS, SKCHepHMeHTaHBHOﬁ
JACATCIIbHOCTH.

5. IlpuMeHeHUME KHHETUYECKHX METOI0B
METaJUTyprUyecKOro Npo13BOICTBA
6. VYxkaxure CHocoObl ONpPEIEICHUs] HEU3BECTHOM KOHUEHTpPAaluu 110 JIaHHBIM

aHaJln3a B AHAJIWUTHYCCKOM KOHTPOJIC

KHHCETHYCCKUX I/I3MepeHI/II712 CYIIHOCTDH MCTOJa, TCOPCTUYCCKHUEC OCHOBBI, 00J1aCcTh
MMPUMCHCHUA.
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IIK-13 — roToBHOCTH OLIEHHBATH PUCKH U ONPEIEISITH MePHI M0 00ecredeHuI0 0e30MaCHOCTH TEXHOJIOTHYECKUX MPOIEeCCOB




CtpyKTypHBII

SIIEMEHT [TnaHupyeMble pe3ynbTaThl 00YICHHS OrneHoYHBIE CPECTBA
KOMIIETEHITHN
3HaTh - OCHOBHBIE METO/IBI UCCIEI0BAHHI, 1. Onpenenenue o0IIETo CoAepKaHUs YIriiepo/ia B CIIaBax.
MO3BOJISIOIINX OLIEHUBATH TEXHOJIOTMYECKHUE
pHUCKH; 2. OCHOBHBIE METO/Ibl OIIPEACIICHUS CEPhI
- 9KOJIOTHYECKHE MPOOIIeMbI
IIPOMBIIIJIEHHBIX PETHOHOB. 3. Onpenenenne xpoma

4. oripejiesieHre BaHAIHS

5. Onpenenenue dpocdopa

6. AHanu3 U3BECTHSIKA

7. IIpOMBIIIITIEHHBIE Ta3bl

8. PeakTuBBI 1 MaTepuabl JIJIs IOTJIOMICHUSI Ta30B
9. IIJIK st OCHOBHBIX BEIIECTB PETHOHA

10. MeTopl OYMCTKH IMPOMBIIIJICHHBIX BBIGpOCOB

YMmets - BBIOMpATh 3P PEKTUBHBIE METO/IbI Ilpumepnvie npakmuyeckue 3a0anus 014 IK3amena:
HCCIIeTIOBaHUIM;
- OIIEHMBATh KAY€CTBO MOCTYMAOMIETO 1. K HaBecke kapOonara Hatpust maccoit 0,1332 r mpummnu 50,00 mu 0,09496M pactBopa
CBIPbsl, TOTOBOW MPOAYKIIMH; COJISTHOM KUCIIOTBI, M30BITOK KUCIOTHI OTTUTpOBanu 24,8 M 0,1M pacTBopa ruipoKkcuaa
~BBIJICJIATH OCHOBHBIC HAIIPaBJICHUSA HATpPUS TI0 METUIIOBOMY OpaHKEeBOMY. Boiuuciume maccosyio 0o (%) unoughghepenmuuvix
HCCIIeIOBaHUIM;

npumeceti 8 oopasuye.

2. HaBecky crutaBa maccoii 0,1938 r pacTBopuiiu B COISIHON KMCIIOTE U MarHui Ocaiuiu
ruzpodocdarom HaTpus B cpesie aMMoHuiHOTr0 Oydepa. Ocanok pactBopuiu B 50 ma 0,1H
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O1eHOYHEIE Cpe€acTBa

pacTtBopa CoSIHOM KUCTOThI. I30BITOK KHCIOTHI OTTUTPOBAIH C METHIIOBBIM OPaHKEBBIM,
u3pacxoaoBaB 18,00 mi pactBopa rugpokcuaa Hatpus ¢ Tutpom 0,0040 r/mi. Onpedenume
Maccosyio 007110 MazHus 8 cniase.

3. HaBecky u3BectHsika 0,1602 r pacTBOpUiM B COJIIHOW KUCJIOTE, MOCIE YEro KajabLUi
OCaauiIM B BUJE OKcajaTa KallbLlMs; MPOMBITHI OCaJOK PacTBOPWIA B Pa30aBIEHHOM
cepHoll kucnote u orTuTpoBanu 20,75 M pacTBOpa epMaHraHata Kajius, TUTP KOTOPOTO
no kapbonary kambius paBer 0,006020 r/miu. PaccumraTh MaccoBylo a0 kapOoHaTa
KaJpLUs B U3BECTHsIKE. (Oyenums Kauecmeo u3eecmusaKa ¢ moyKu 3peHus NpeoioHCeHHO20
MEexXHON02UYECKO20 Npoyecca,).

Bnanets

- XUMHWYECCKUMHU U (1)I/ISI/IKO-XI/IMI/ILIGCKI/IMI/I
METOJIaMU aHaln3a, 00eCeYHBAIOIINMHU
COBpPEMEHHBIE TpeOOBaHUs K 0€30MMaCHOCTH
TEXHOJOTHYECKHX MPOIECCOB;

- ME€TOIaMU I/IIIGHTI/I(l)I/IKaHI/II/I
METAITyPrUYeCKUX 00BHEKTOB;
- HaBbIKaM1 U ME€TOAaMU O606HICHI/I$I
pe3yIbTaTOB UCCIIEIOBAHUM.

IIpuMmepHbIe TeMbl pedepaToB 10 JUCHUILINHE
1. CnekTpoCKOMUYECKHe METOJbl AHAIUTHYECKOTO KOHTPOJIS (METOIbl MOJEKYJISPHOM
CIIEKTPOCKOITNH, METOJIbI aTOMHOU U IIEPHOMN CIIEKTPOCKOINH, AHAJIUTHYECKUI KOHTPOJIb
METAJIITyPrUueCKOro ChIPhs)
2. DAEKTPOXUMHUYECKHE METOAbl AHAJUTHYECKOIO KOHTPOJIS (METO/bl, OCHOBAaHHbIE Ha
AJIEKTPOJIN3E, BOJBTAMIIEPOMETPUYECKUE METOABl AHANN3a, HOTCHIMOMETPUYECKUN
aHaJIN3, aHAJTUTUYECKUN KOHTPOJIb ChIPBSl IPU MTPOU3BOJICTBE [IMHKA, CBUHIIA U HUKEJS)
3. Xpomarorpadpudeckuii aHanu3 (OCHOBHBIE BHUABI XpoMaTorpaguu, OCHOBBI
Xxpomatorpaduu, U3MepeHne KOHLIEHTPALMH [TPU IOMOIIU XpOMaTOrpauuecKkoro MeToa,
00J1aCTH UCTIOJIB30BaHUS PA3TUYHBIX BHIOB XpoMatorpadun)
4. Xpomarorpaduyeckre meroabl aHanuza. ['azoBas xpomaTorpadusi (OCHOBHBIE Y3IIbI
npuOOpPOB, KAaUEeCTBEHHBIM M KOJWYECTBEHHBIN aHaiu3). AHalIM3 3arpsA3HEHUN BO3AyXa
METOJIOM Tra3oBoil xpomartorpadguu. Mnentudukanus npumeceid. TOKCHUHbBIE BEIIECTBa,
anpezensieMble METOJJOM I'a30BOi Xxpomarorpaduu
5. AHanu3 3arpsi3HeHUH BO3AyXa METOJIOM TOHKOCJIONHHON XxpomaTorpaduu (kodppuireHt
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pacnpezeneHus

KOMIIOHCHTOB

n MCETOAbI €ro OIpCACICHUA B TOHKOCJIOHMHOM

xpomaTorpaduu; ocoOEHHOCTH aHajIu3a 3arpsA3HEHUIl BO3AyXa METOJAOM TOHKOCIOMHOMN

XpoMarorpadun)




0) Ilopsok mpoBeneHUs] MPOMEKYTOYHON aTTeCTAllMU, MOKa3aTeJId U KPUTEPUH
OLICHUBAHMNS:

IIpoMexyTouHas aTTecTanys Mo AMCUUIINHE «MeTo bl KOHTPOJIS U aHaJIN3a BELIECTBY
BKJIIOYAET TEOPETUYECKHE  BOIPOCHI, IO3BOJIAIONIME  OLEHUTh YPOBEHb  YCBOEHUS
00y4aroImnMUCs 3HaHUH, U IPAKTHUECKUE 3a/1aHHsI, BBIABISIONINE CTEIIEHb CHOPMUPOBAHHOCTH
YMEHUH U BaJleHUH, IpOBOAUTCA B (OpME IK3aMEHa.

DK3aMeH 10 JaHHOW JAUCHUIUTUHE TPOBOJUTCSA B YCTHON (pOpMe MO SK3aMEHAIIMOHHBIM
ouneraM, KaxxIbli M3 KOTOPBIX BKJIIOYAET 2 TEOPETUYECKUX BOIIPOCAa U OJHO MPAKTUYECKOE
3aJlaHue.

IToxa3aTeu u KpUTEPUH OLICHUBAHUS IK3aMEHA:

— Ha OLIEHKY «OTJHYHO» (5 6aJI0B) —00y4aroIUIiCs IEMOHCTPUPYET BBICOKUI YPOBEHb
C()OPMHUPOBAHHOCTU KOMIIETCHIIMH, BBICOKMHM ypOBEHb 3HAHUH HE TOJBKO Ha YpPOBHE
BOCITIPOU3BENICHHUSI U OOBSCHEHHS WH(POpPMAIMK, HO U WHTEIUICKTyaJbHbIC HABBIKUA PELICHHS
npoOJieM u 3aa4:

e JJaeTCsl KOMILJIEKCHAs OLIEHKA MPEAJI0KEHHON CUTYyallluu;

e JIEMOHCTPHUPYIOTCS IIyOOKHE 3HAHUS TEOPETUYECKOTO0 MarepHuajia U yMEHHE UX
IIPUMEHSITD;

® [I0CJE0BaTENIbHOE, IPABUIBHOE BHIIIOJHEHNE BCEX MPAKTUUECKUX 3aJaHM;

e yMeHHe 000CHOBAaHHO U3J1araTb CBOM MBICIH, AeJIaTh HEOOXOAUMBbIE BBIBOIbI.

— Ha OIICHKY «X0pomo» (4 6amia) — o0yJaronuiics 1eMOHCTPUPYET CPEIHUN YPOBEHB
c(OPMHPOBAHHOCTH KOMITETCHIINI:
® J[acTCsl KOMILIEKCHAs OIICHKA MPEI0KCHHOW CUTYAIIHH,
® JICMOHCTPHPYIOTCS IOCTATOYHBIC 3HAHUS TEOPETUYECKOTO MaTepualia U YMCHHE
WX MPUMEHSTh; HO JIOMYCKAKOTCS HE3HAYUTEIIbHBIC OTHOKH, HETOYHOCTH
¢ BBIIIOJHCHHUE BCCX MNPAKTHYCCKHUX 3aI[aHHfI; BO3MOXHbBI CIUHUYHBIC OHII/I6KI/I,
WCIIPABIIIEMbIC CAMUM CTYJICHTOM ITOCIIC 3aMEYaHWs IPEI01aBaTelIs;

® 3aTpYAHCHUSA MPU AHAIUTUYCCKHUX OIICpalluAX, MECPEHOCC 3HAaHUHU U YMGHI/Iﬁ Ha
HOBBIC, HCCTAHAAPTHBIC CUTYyallUH.

— Ha OLIEHKY «YyJIOBJETBOPHUTEJBLHO» (3 Oamra) — oOyyaromuiicss JeMOHCTPUPYET
MIOPOTOBBIN YpOBEHb CHOPMUPOBAHHOCTH KOMITETEHITHI:
® 3aTpyIHEHHs ¢ KOMIUIEKCHON OLIEHKOM MPeJI0KEHHON CUTYyalluy;
® HEMOJHOEe TeopeTHYeckoe OO0OCHOBaHME, TpeOyrollee HaBOJSIIUX BOIPOCOB
IIpero/iaBaTes;
e  BBINOJIHEHHE 33JJaHHI TIPU TIOJICKa3Ke MPEnoIaBaTes;
e 3aTpynHeHHs B HOPMYTUPOBKE BHIBOJIOB.

— Ha OIICHKY «HEY/JI0BJIETBOPUTEIbHOY (2 Oaia) -00yJaronuiics He MOXKET MOKa3aTh
3HAHUS Ha YPOBHE BOCIPOU3BEACHUS U O0BSICHEHHS MH(DOpMAIHH
® HCIIpaBUJIbHAA OLCHKA Hpe}IHO)KeHHOfI CUTyaluu,
® OTCYTCTBHE TEOPCTHUYECKOTO OOOCHOBAHUS BBIMTOJTHCHUS 33 ITaHUH.

— Ha OLICHKY «HeyA0BJIeTBOpUTeabHO» (1 6amt) — oOydaromuiicss He MOXKET MoKa3aTh
3HaHHWA HAa YPOBHE BOCIPOM3BENEHUS U OObSICHEHUS HH(OpMalLMK, HE MOMKET IOKa3aTh
MHTEJJIEKTyaJIbHbIE HABBIKU PEIIEHUS MPOCTHIX 3a]1ay.



