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PaBouas nporpamma cocrapnena Ha ocose OI'OC BO no Hanpasnenso nogroToBks
22.03.02 METAJUIVPI'MS (ypopens Gaxanaspmara) (npukas MunoGprayku Poccuu ot
04.12.2015 r. Ne 1427)

Paboyas nporpamma paccmotpena u onoGpena Ha saceaannn kadeapst Merannypriu u
XHMHYCCKHX TeXHOMOTHH

18.02.2020, npotokon Ne Ne6 / /
3as. xadeapoii =7 A.C.Xapuerko

Pa6ouas nporpamma oj106pena MeTommgeckoi kosmucenei UMMuM
20.02.2020 r. nporokon Ne Ne§ . b
IMpesce M:’ < Zac.C A.C. Cagunos

PaGouas nporpamma cocTasnena: —
nouent Kadeapsl MuXT, kaHx, TexH. Hayk ":Z;/ E.C. MaxoTkuna
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Penensent: o /
nouesT Kadeapn XumMun, Kani. TeXH. HayK e JLT. Konana




JIner akryaauszanuu padoueil mporpaMmbl

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u o100peHa s peanuzanuu B 2021 - 2022
yueOHOM rofy Ha 3aceanuu Kadeapsl MeTammyprud U XUMHYECKUX TEXHOJIOTHIA

IIporokomor 20 1. Ne

3aB. kadeapoii A.C. iapquKo

Pabouast mporpamMmma repecMoTpena, 00CcykaeHa u 0100peHa s peanuzamnuu B 2022 - 2023
yueOHOM rofy Ha 3aceanuu Kadeapsl MeTammyprud 1 XUMHYECKUX TEXHOJIOTHIA

IIporokomor 20 1. Ne

3aB. kadempoii A.C. iapquKo

Pabouas nmporpamma nepecMoTpeHa, o0cyxaeHa u ogodpena st peanmsanuu B 2023 - 2024
y4eOHOM rojly Ha 3aceqaHuu Kadeapbl MeTauryprud U XUMHUECKUX TEXHOJIOTHIA

[Ipotokom ot 20 . Ne

3aB. kadeapoii A.C. iapquKO

Pabouas nmporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peanmsanuu B 2024 - 2025
y4eOHOM rojly Ha 3aceqaHuu Kadeapbl MeTaurypruu ¥ XHMUYECKUX TEXHOJIOTHI

[Ipotokom ot 20 . Ne

3aB. kadeapoii A.C. iapquKO

Pabouas mporpamma nepecmMoTpeHa, o0cyxaeHa u ogoopena st peanusanuu B 2025 - 2026
y4eOHOM TOJTy Ha 3acefaHuu Kapeapsl MeTauTyprui i XAMHUYECKHX TEeXHOJIOTHN

[Iporokom ot 20 1. Ne

3aB. kadenpoii A.C. XapueHko




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

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

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

Jucuunimaa Metoapl KOHTPOJIA M aHalld3a BELIECTB BXOJIWUT B BapUaTUBHYKO 4YACTh
yueOHOro T1aHa 00pa3oBaTeIbHON MPOTrPaAMMBI.

Jnst  w3ydeHus  IUCHMIUIMHBI ~ HEOOXOoauMbl  3HaHWS  (YMEHHWs,  BJIAJICHUSA),
c(hopMUPOBaHHBIC B pE3yJIbTaTe U3yUCHHUS JUCITUTUIHH/ TPAKTHK:

duzuka

Xumus

Marematuka

3HaHus (YMEHHUs, BIAJEHUS), MOTYYCHHbIE IPU U3yYEHUH AAHHON AUCLHUILIIMHBI OyayT
HEOOXOIUMBI JIJISl U3YYCHHSI UCIIUILTIH/TIPAKTHK:

Mertoibl HCClIeIOBAaHUI MAaTEPUATIOB U MPOLIECCOB

OCHOBBI MUHEPAJIOTUH

[ToaroroBka K caye v craya rocyAapCTBEHHOI 0 3K3aMEHa

3 Komnerenuun odyuarouierocs, popMupyemMbie B pe3yJibTaTe 0CBOEHUS

AUCHHUILUIMHBI (MOYJI5) ¥ IJIAHUPYEMBbIe Pe3yIbTAThI 00y4eHH s

B pesynbrare OoCBOGHHS AMCUMIUIMHBL (MOAyns) «MeToJpl KOHTPOJS M aHalIn3a
BELIECTB» 00yJaroIHiics JOHKEeH 001a1aTh CAeIYIOIMMHI KOMIETCHIIUSIMU:

CtpyKTypHBII [Tnanupyemsble pe3yabTaThl 00yUeHUS
JJIEMEHT
KOMIIETEHIIMH
OIIK-8 CIOCOOHOCTBIO CIIEI0BATh METPOJIOTHYECKUM HOPMaM U MpaBUJIaM, BBITOIHATh

TpeOOBaHUS HAIMOHAIBHBIX U MEXIYHAPOIHBIX CTAHAAPTOB B 00JIACTH MPOPECCUOHANBHON
JESATEIIBHOCTH

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

(] mpaBWJIa OCHOBHBIX MCCJIEIOBAHNI, HA3bIBAaTh UX IJIaBHBIE
XapaKTEpUCTHKHY;

(] onpezaeseHns MpOLECCOB, 3aJI0KEHHBIX B OCHOBY MCCIIEI0BAHMIA;

YMers ] OCHOBHBIE OIpeIeTICHHS U MTOHITHSI METPOJIOTHUYECKUX HOPM U MPaBUIT
(] OCHOBHBIE METOABI UCCIEAOBAHNMN, UCTIOIB3YEMBIX B METAJUIYPIHUH;

(] mpaBumJIa OCHOBHBIX UCCIIEIOBaHM, Ha3bIBAaTh UX IJIaBHBIE
XapaKTEpUCTHKHY;

(] onpeneneHus MpoLeccoB, 3aJI0)KEHHBIX B OCHOBY HCCIIEIOBaHUN;




Bnanets

[] mpakTUYEeCKMMHU HaBbIKAMH MCIIOJIb30BaHMsI JIEMEHTOB CTaHAAPTOB Ha
JOPYTUX AUCLUUIUIMHAX, HA 3aHATUSX B ayJJUTOPUH U HA IPOU3BOJCTBEHHON
IIPAKTHKE;

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

(] MmeTogaMu U3MEPEHHI U UCCIEN0BAHUI;

(] HaBBIKAMU M METOJUKaMH 0000LIEHNs PE3Y/IbTaTOB PELICHHUS,
9KCIIEPUMEHTAJILHON JESATENBHOCTH;

[] cnoco0amu OLIEHWBaHUS 3HAUMMOCTH U IPAKTUYECKOH MPUTOHOCTH
IIOJIyYE€HHBIX PE3yJIbTaTOB;

[] OCHOBHBIMH METOJIaMH HCCIIEIOBAaHUS B 00JaCTU METaLTypIuuy,
[IPaKTUYECKUMH YMEHHUSIMHU U HaBbIKAMU UX HUCIOJIb30BaHUS;

[] OCHOBHBIMHM METOJJaMH PELICHUS 33aJja4 B 00JIACTH METOIOB aHAJIN3a B
METaJLITypIruy;

[} mpodeccroHaIBHBIM SI3BIKOM MPEAMETHON 00JIaCTH 3HAHUS;

[J crmocoGamu COBEPILIEHCTBOBaHUS NMPOPECCUOHANBHBIX 3HAHUM U yMEHUN
IIyTeM MCII0JIb30BaHMsI BO3MOKHOCTEH HH(OPMALIMOHHOM Cpeibl.

ITK-2 cmocoOHOCTBIO BbI6I/IpaTB MCTOJbI UCCIICAOBAHMA, IIJIAHUPOBATL U IIPOBOAUTD
H606XO,I[I/IMI>IG 9KCIICPUMCHTBI, MHTCPIIPECTUPOBATH PC3YJIbTAThI U ACJIATh BHIBOAbL

3HaTh

-OCHOBHBIC MCTO/JIbI KOHTPOJIA U aHAJIM3a BCUICCTB, IPUMCHACMBIC B
METaJULypIHH;

-OCHOBHBIC OIIPCACIICHUS U IIOHATHA, XapaKTCPHUIYIOIIUEC MCTOAbI
HCCIIEI0BAHUIM;

- OCHOBHBIE 3aKOHBI, JISKAII[E€ B OCHOBE METOJIOB HCCIICAOBaHUM;

VYmMmern

- 00cyk1aTh CcrtocoObI BEIOOpa METO/1a aHATN3a;

- IJITAHUPOBATH U MMPOBOJUTH HEOOXOAUMBIE UCCIIEIOBAHUS;

- HHTCPIPECTUPOBATH U aHAJIU3UPOBATH PC3YJIbTAThI HCCHCHOB&HHﬁ;
-JieJaTh BBIBOJIBI IO Pe3yJbTaTaM UCCIIeI0BaHUM;

Bnanets

- IPaKTUYECKUMU HABBIKAMH ITPUMEHEHHSI METOJIOB UCCIIEOBAHNS;
- IPAaKTUYECKUMU HaBbIKAMHU O0TOOpPA MPOOBI BELIECTBA JIIsl AHATIU3A;
-CI10c006aMu OLIEHMBAHMS 3HAUUMOCTHU M MTPAKTUYECKON MPUTOAHOCTH
MIOJIyYE€HHBIX PE3yJIbTaTOB;

- OCHOBHBIMH METOJIaMH peIleHHs 3a/1a4 B 00JIaCTH METOI0B KOHTPOJIS U
aHaJIN3a BEILECTB;

[1K-4 roTOBHOCTBIO

HCIIOJIB30BATh OCHOBHBLIC ITOHATHSA, 3aKOHBI 1 MOACIIU TEPMOJUHAMUKH,

XUMHYECKOMN KHHCTUKHU, IICPCHOCA TCIIJIa U MACChI

3HaTh

-OCHOBHBIE 3aKOHBI TEPMOJANHAMHUKHA U XUMUYECKOW KUHETHKU;
-ONpEEJICHUS] OCHOBHBIX NTOHATUIN TEPMOJIUHAMUKU U XUMHAYECKON
KHHETHKH,

-OMpPEEIICHUS ITPOLECCOB, MPOTEKAIOIINX B XUMUUYECKONH TEPMOJUHAMUKE U
XUMHUYECKON KUHETHUKE;

VYmMmern

- OOBSICHATH TUITUYHBIC MOJICIIH MTPOIIECCOB TEPMOTUHAMUKN U XUMUYICCKOM
KHUHETUKH;

- BBIJICIIATH OCHOBHBIC 3aKOHOMEPHOCTH B TIPOIIECCAX TEPMOIUHAMUKA U
XUMHYECKOM KMHETHKHU;

- TMPHUMEHSTH 3HAHUS TEPMOJUHAMUKHA U XUMHUYECKOW KHHETHKH B
npodeccnoHabHOMN IeSATENbHOCTH;




Bnanets -IPaKTUYECKUMU HAaBbIKAMHU PACUETOB B pa3jieiie TEPMOAUHAMUKH U
XUMHYSCKOM KMHETHKU;

- OCHOBHBIMH METOJ/IaMH PEIICHUs 3a/1a4 B 00JIaCTH METOI0B KOHTPOJISI U
aHaJIn3a BEILECTB;

- HaBBIKAaMHU U METOJIMKaMU 000OIICHUS PE3YJIbTaTOB PEIICHHUS,
3KCIIEPUMEHTAIIBHOMN JAEATEIbHOCTH.

[1K-13 roTOBHOCTBIO OIIEHUBATH PUCKHU M ONPEACIATH MEPHI 10 00ecreueHHIo 0€30MacHOCTH
TEXHOJIOTUYECKUX IIPOLECCOB

3HaTh - OCHOBHBIC ME€TOAbI HCCJ'ICI[OB&HPIIZ, MO3BOIIIOIINX OLICHUBATH
TCXHOJIOTUYCCKHUEC PUCKHU,
- OKOJIOTNYCCKUEC HpO6JI€MBI IIPOMBIIIJICHHBIX PETHOHOB.

YmeTh - BBIOMpATh A3 PEKTUBHBIE METO/IbI NCCIICIOBAHMIA;
- OLICHMBATh KAaYeCTBO MOCTYHAOLIETO CHIPhs, TOTOBOM MPOIYKIINH;
-BBIICTISITH OCHOBHBIC HAIIPABIICHHSI HCCIICIOBAaHUI;

BJIaIleTI) - XUMHWYCCKUMU U (1)I/I3I/IKO-XI/IMI/I‘-I€CKI/IMI/I METOAaMU aHaJIn3a,
o0ecrevnBarIIUMU COBpEMEHHbIe TpeOOBaHUS K O€30MacCHOCTH
TE€XHOJOTMYECKUX IPOLIECCOB;

- METO/IaMHU UACHTU(PHUKAIIUN METAJUTYPTrHYeCKIX 00BEKTOB;

- HaBBIKAMHU U METOJ[aMH 0000IICHUS PE3yIbTaTOB HCCIICIOBAHUH.




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 akaz. yacax)

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

Kon
KOMIIETEHIN

Pasnen/ Tema
JUCIUIUINHEBI

Kypc

nab. | mpakT.
3aH. | 3aH.

Jlek.

CamocrosrensHas
paboTa CTyjeHTa

1. 1 Pazpmen: Meronbl OOHApYKEHUS |
KOJIMYECTBEHHOTO OlIpeIeTICHUS
JIIEMEHTOB

1.11. Tema: Texuuyeckuit
KoHTpoub. HazHauenne
TEXHUYECKOTO KOHTPOJISL.
Opranu3zanust Ciryx0bt
AQHAITUTUYECKOTO KOHTPOJIS
COBPEMEHHOTO ITPOHU3BOJICTBA.

5 Koncnekr OIIK-8

TIK-2, I1K-4,
2 10 Koncmnekr TIK-13,
OITK-8

1.2 1.2. Tema: XuMHUYECKHE U
OXMA. Knaccudukanus MeToa0B.

1.3 1.3 Tema: Beibop merona
aHanu3a. O0mas oIleHKa METON0B
aHann3a. BUIbl TEXHHYECKHX
aHanu3oB. [Topor
YYBCTBUTEIBHOCTH, TPABUIIBHOCTB,
BOCIIPOU3BOAUMOCTb. CiydaiiHble 1
CHCTEMATHYECKHe TOTPEIIHOCTH.
OCHOBHBIE TPUEMBI U METOBI
OPSIMOTO KOJIMYECTBEHHOTO
OTIpeICIICHHSI.

10 OIIK-8

Wroro no pazaeny 2 25

2. 2. Pazgen: XWUMHYECKHE METOMIBI
aHaan3a

2.1 2.1. Tema: I'paBUMeTpHYCCKHI
aHanu3 [Iposepka
Pemenne pOBep N
Ocaxxnpaemast 1 TpaBUMETpUYECcKast JIOMaIHei
JIOMAIIHUX 33734
(hopMBI aHATTHM3UPYEMOTO 4 10 paboThI 1Mo OIIK-8
[Moaroroska k
KoMIloHeHTa. [ paBumMeTpuyeckue PELICHHUIO 3a1a4
KOJJIOKBUYMY
pacudetsl. TeopeTHuecKkne OCHOBBI KommoxBuym

BBIJICTICHHSA OCAaJAKOB U3 PACTBOPOB.




Hamucanue [IpoBepka
2.2 2.2. Tema: Turpumerpudeckue bosep
N TEOpeTHIecKoro | ohopmieHus U
MeTo bl aHanu3a. CTaHmapTHINA
BBEJICHUS K BBITIOJTHEHHUS
pactBop. TurpoBanue. OCHOBHBIE N .
nabopaTopHO nabopatopHon
MPUEMBI THTPUMETPUUCSCKUX
o pabote paboThI
omnpeneneHuid. KHCIOTHO-OCHOBHOE 10 OIIK-8
Pemenwne [Iposepka
TUTPOBAHUE. o
JIOMAIITHUX 3a/1a4 JIOMaIrHe#t
OKHCIIUTETBHO-BOCCTAHOBUTEIIFHOEC
IMoaroroBka paboTHI 1O
TUTpOBaHue. Pacyer 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: DneKTPOXUMHIECCKHE . N
METO/Ibl aHAITH3A, nadopatopoii AabopatopHoii
) 2/21 10 pabote padoTHI OIIK-8
Konnykromerpus.
Perrenue [TpoBepka
TToTeHITHOMETPHSL. o
JIOMAIITHUX 337124 JoMantHei
IMoaroroska K paboThI 1o
4 KOJUIOKBUYMY | pelIeHHIO 3a/1a4
Hanwucanue [IpoBepka
3.2 3.2. Tema: TeopeTnyeckoro | odopmiaeHus u
CHeKTpOCKOIIMIEeCKHE METOIBI BBEJICHUS K BBITIOTHEHHUS
aHanuza. PoToMeTpudecKuit nabopaTopHOi 1a00paTOpHOI
2/21 10 OIIK-8
aHann3. OCHOBHBIE 3aKOHBI pabote paboTh
cBeromororieHus. 3akoH byrepa - Pemenue Iposepka
Jlambepra — bepa. JIOMAIIHAX 3a/1a4 JOMaIIHei
Pegepar paboThI 1o
Wroro no pazneny 4/41 20
4. 4. Paznen: Kunernueckrie MeTOIBI
aHam3a.
4.1 4.1 Tema: OCHOBHBIE IPHEMBI
Kouncnexr CobecenoBanue
KHHETHYECKUX METOJJOB aHAIIN3a. Msvuenue 10 TeMe
Meron Tanrencos. Meton 4 10 M OIIK-8
JUTEPATYPHI 3ammra
(uxcupoBaHHOTO BpeMeHU. MeTox
. Pedepar pedeparton
(UKCHPOBAHHOM KOHLEHTPALUU
Hroro mo pazaeny 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
| 4 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 4/41 90,7 9K3aMeH
OIIK-8,ITK-
Hroro no nuciuianHe 4/41 90,7 JK3aMeH ’

2,I1IK-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:
Jexnus-su3yanu3anus. [lpakTuueckoe 3aHsATHE B (opMe Npe3eHTaluuud — 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
(dopmMupoBaHUE CHCTEMBI TPO(PECCHOHATBHBIX MPAKTUIECKUX YMEHUH MPHU paz0d0pe KOHKPETHBIX
CUTyallMii, OCHOBAaHHBIX Ha TIPAKTHYECKUX NpUMEpax, OOECICUMBAOIINX BO3MOXKHOCTh
Ka4eCTBEHHO BBITIOIHSTH MPO(ECCHOHANBHYIO AEITEIBHOCTb.

5. Pa3BuBaromue mnpoOJEMHO-OPHEHTUPOBAHHBIC TEXHOJOIHH, HAIPaBICHHBIC Ha
dopmupoBaHHE W pa3BUTHE TPOOJIEMHOTO0 MBINUICHUS, MBICIUTEIFHOW aKTUBHOCTH,
CHOCOOHOCTH BUJIETh M (hOpMyIUpOBaTh MpOOJIeMbl, BBIOMpPATh CIIOCOOBI M CPEACTBA IS MX
peteHws.

6. MHTepaKkTUBHBIC TEXHOJOTHH: KOJUICKTHBHOE OOCYXJICHHE KaKOro-IHOO CIIOPHOTO
BOIpOCa, MpoOJIeMBbl, BBIABICHHE MHEHMH B rpymnme. M3noxkeHue 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 CTYAEHTHI yd4arcss KPUTHYECKH MBICIUTh, PEIIaTh
npo0JeMbl Ha OCHOBE aHajHM3a 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 CIEAYIOUIMM 00pa3oM:

1. Pacnpenenenne tem pedeparoB € y4eTOM IOKEITAHUM CTYAEHTOB, TEMATHKH HX
HaYYHbBIX HHTEPECOB U T.II.

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

3. OOcyxIeHrne MOIrOTOBICHHOTO OTYeTa B PEXHME IHCKYCCHH C JJIEMEHTaMHU
KOJIJISKTHBHOTO PELICHUS TBOPYECKHX 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:

1. Ananutuyeckas XUMHUS U (DU3HKO-XMMHYECKHE METOJbl aHAIM3a: IIMaprajika. —
Mocka : PHUOP. — 176 c¢. - Tekcr : oamekrponnbii. -  URL:

https://new.znanium.com/catalog/product/614848
httns://new 7naninim cam/read?id=282N20

0) lonotHuTeILHASI JTUTEpPaTypa:

1. Ananurnyeckas xumus : yaeouuk / H.M. Mosuan, P.I". Pomanosa, T.C. 'opOyHoBa [u
ap.]. — M. : UHOPA-M, 2018. — 394 c¢. — (Bricmee obOpa3zoBanue: bakamaBpuar). —
www.dx.doi.org/10.12737/12562.

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

2. Brnacosa, E.I'. AHaiiuTrdeckass XUMHS: XUMHUYECKHUE METO/IbI aHalinu3a [ DJIeKTPOHHBII
pecypce] : yuebnuk / E.I'. Bmacosa, A.®. XKXykos, 1.®. Komocosa, K.A. Komaposa ; mox pen.
[lerpyxuna O.M., Ky3nenoBoit JL.b.. — Onekrpon. gan. — MockBa : W3parenbcTBo
"Jlaboparopus 3nanuii", 2017. — 467 c. — Pexxum pocrymna: https://e.lanbook.com/book/97407 .
— 3arJ. ¢ 3KpaHa.

https://e.lanbook.com/reader/book/97407/#1

3. AHanutndeckas xumus: YueOuuk / Mosuan H.U., Pomanosa P.I'., T'opoynosa T.C. -
M.:HUL] UHD®PA-M, 2016. - 394 c.: 60x90 1/16. - (Beicuice obGpasoBanue: bakamaBpuar)
(ITeperutér) ISBN 978-5-16-009311-6

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

4. AnanmuTtrdeckas XuMus. Xpomarorpaduueckie MeTo bl aHaau3a: Y4eOHoe nocooue /
A.W. XKebentsieB. - M.: HULL Uudpa-M; Mu.: Hos. 3uanue, 2013. - 206 c.: ui.; 60x90 1/16. -
(Bricmiee o6pazoBanue). (neperuter) ISBN 978-5-16-006615-8

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

5. CniektpanibHble METOIbI aHamu3a: YdyeoHoe mocodue / ITamkosa E.B., Bomocora E.B.,
Munyns A.H. - M.:CtI'AY - "Arpyc", 2017. - 56 c.: ISBN

http://znanium.com/bookread?2.php?book=976630

6. Kpeutoa, C. A. KucnoTHO-OCHOBHOE TUTPOBaHHE B BOJHBIX pacTBOpax : yueOHOe
nocobue / C. A. Kpbutona, 3. U. Koctuna, U. B. TTonypko ; MI'TY. - [2-e u3a., OATOT. 110 med.
u3a. 2015 r.]. - Maruauroropek @ MI'TY, 2017. - 1 snekrpon. ont. auck (CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2849.pdf&show=dcatalogues/1/1133
271/2849.pdf&view=true  (mara oOpamenus: 04.10.2019). - Makpoobbekr. - TekcT
3JIEKTPOHHBIMN.

7. Maxotkuna, E. C. Kiaccuueckue meronapl ananuza . ydeOHoe mocobuwe / E. C.
Maxotkuna, M. B. llly6una ; MI'TY. - Marautoropck : MI'TY, 2016. - 1 a5ieKTpoH. ONT. AUCK
(CD-ROM). - URL.:
https://magtu.informsystema.ru/uploader/fileUpload?name=2680.pdf&show=dcatalogues/1/1131
503/2680.pdf&view=true (mata ooOpamenus: 04.10.2019).- MakpooOsekT. - TekcT

B) MeToanyeckne yKazaHus:

1. KoHayKTOMETpHYEeCKOe U BHICOKOYACTOTHOE TUTPOBAHUE: METOIUYECKHE YKa3aHUS K
BBITIOJTHCHHIO JTA0OPATOPHOM pabOTHI MO TUCIUIUTHHE «METOIBI KOHTPOJIS ¥ aHAJIH3a BEIISCTBY
1utst cTyAeHToB criennanbHocTh 150101.65 «MeTtammyprust 4epHbIX METAIIOBY


https://new.znanium.com/catalog/product/614848
https://new.znanium.com/read?id=283039
http://www.dx.doi.org/10.12737/12562
http://znanium.com/bookread2.php?book=977577
https://e.lanbook.com/book/97407
https://e.lanbook.com/reader/book/97407/#1
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 (hopm oOyuenusi. Marautoropck: M3a-so Marautoropck. roc. Texs. yH-ta uMm. I .. Hocoa,
2013. 7c.

2. OU3UKO-XUMUYECKHE METOJbI aHAIM3a: METOIWYCCKUE YKa3aHWs W 3aJaHus s
CaMOCTOSITeNIbHOM paboThl Mo gucHuIuinHe «MeToapl KOHTPOJSI U aHalld3a BELIECTBY s
cryaentoB cnenuanbHoctu 150101 «MeTamunyprusi 4epHBIX METaJUIOB» BceX (opM OOydeHHS.
MarnuToropck: M3a-Bo Marautoropck. roc. TexH. yH-ta uM. [ 1. Hocoga, 2013. ...c

3. KoMIuiekCoHOMETpUYIEeCKHi METO/I aHAIM3a: METOIMYECKUE YKa3aHUs K TAOOpaTOpHOH
paboTe u 3a1aHu 17151 CAaMOCTOSITEIbHON PabOTHI 1O TUCIUIUINHE

«Ananutuueckas xumusi 1 OXMA», «MeTonbl KOHTPOJS W aHaiM3a BEUIECTBA» |
Marnautoropck: 'OY BITO «MI'TY», 2010. 30 c.

4. TIoTeHIIMOMETPUYECKUN METOJ] aHaIHM3a: METOAMYECKHE yKa3aHUs K JIa0OpaTOPHBIM
pabotaMm mo aucuuIiLinHe «AHamuTudeckas xumus U @XMAy»; Marautoropck: 'OY BIIO
«MI'TY», 2010.- 17 c.

r) [Iporpammuoe o6ecneuenue u UnTepuer-pecypceni:

IIporpammHoe o0ecnieueHue

Haumenosanwue I10 Ne norosopa Cpox neiicTaus

JIMIICH3UU

MS Windows 7 J1-1227-18 ot 08.10.2018 11.10.2021

Professional(s1 kitaccoB)

MS Windows 7 Professional \n 76717 or 27.06.2017 27.07.2018

(715 K7I1ACCOB)

MS Office 2007 Professional [Ne 135 ot 17.09.2007 0eccpodHo

7Zip cB00O01HO pacrpocTtpansemoe [10 OECCPOUHO

FAR Manager cB00OAHO pacnpocTpansemoe [10 6eccpoyHO

IIpodeccnonanbubie 0a3bl JaHHBIX H MH(POPMAIMOHHBIEC CIPABOYHbIC CHCTEMbI

HasBanue xypca Cchuika

HanuonansHas
nH(OPMAIIMOHHO-aHATUTHYECKAs
cucrteMa — PoccHHCKHN HMHIEKC
HayuyHoro nutuposanus (PMHLI)
ITouckoBas cucrema AxaaeMus
Google (Google Scholar)
Vndopmanponnas  cucrema - jp, . http://window.edu.ru/
EnvHoe  OKHO  jgocTtyma K
Poccuiickas  T'ocynapcrBeHHas
ouonmoreka. Karamorn
DNEeKTPOHHBIE pecypcbl
oubmuorexkn MITY wum. I'.U.
®denepanbHbIl 00pa30BaTEIBHBIN
opTal — DKOHOMHUKA.

URL: https://elibrary.ru/project risc.asp

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

https://www.rsl.ru/ru/4readers/catalogques/

http://magtu.ru:8085/marcweb?2/Default.asp

http://ecsocman.hse.ru/

9 MaTepHaJbHO-TEXHHYECKOE o0ecTedeHne TUCIUTLIHHBI (MOILYJIs1)

MartepuaabHO-TEXHHYECKOE 00eCrieYeHre TUCIIUTUTHHBI BKITFOYAET:
YyeOHbIC ayTUTOPUH T TPOBEICHHS 3aHATHH JIEKITMOHHOTO THIIA.


https://elibrary.ru/project_risc.asp
https://scholar.google.ru/
http://window.edu.ru/
https://www.rsl.ru/ru/4readers/catalogues/
http://magtu.ru:8085/marcweb2/Default.asp
http://ecsocman.hse.ru/

OcHamieHue: MyJIbTUMEIUHHBIE CPEACTBA XpaHEHUs, Mepedayd U IPeICTaBICHUS
uHpopmanuu.

VY4eOHblE ayAWTOPUHM JUIS TPOBEACHUS NPAKTUYECKUX 3aHATHHA, TPYNIOBBIX U
WH/IMBUIYAIbHBIX KOHCYJIBTAIlMH, TEKYIIero KOHTPOJIS W MPOMEKYTOYHOH aTTECTAIlHH.
OcHamienue: MyJIbTUMETUIHBIE CPEJICTBA XPAHEHUSI, TIEpEIavyy 1 IPEACTaBICHUS HH(OPMAIIHH.

Komruieke TeCTOBBIX 3afaHWd Ui TMPOBEACHUS MPOMEXKYTOUYHBIX M PYOCIKHBIX
KOHTPOJIEH.

[TomenieHus a1si caMOCTOSITEILHON paboThl 00y4datronuxcs. OcHalleHUE: TEPCOHATBHBIE
kommeioTepbl ¢ makerom MS Office, Beixogom B MHTEpHET M ¢ JOCTYIIOM B DIIEKTPOHHYIO
UH(POPMAIMOHHO-00pa30BaTEIBHYIO CPEly YHUBEPCUTETA.

[Tomemenuss [yis  XpaHeHUST W NPOPMIAKTUYECKOTO OOCIYKMBAaHHUS  y4eOHOTro
obopynoBanusi. OcHamieHue: mKapbl Ui XpaHCHHS Y4eOHO-METOIUYECKON IOKYMEHTAIIHH,
y4eOHOT0 000pyJOBAHUS U YI€OHO-HATJISTHBIX TTOCOOHIA.

YdeOHbIe ayTUTOPUH JUTSI TIPOBEICHHSI JTA00OPaTOPHBIX padoT. OCHAIICHHE: - XHMHUECKUE
pEeaKTHBBI

- XUMHUYECKas IoCy/1a

- BECHI JJabopaTopHbIe paBHOILIIeUne 2-0ro Kiacca Mojenu BJIP-300

- Bechl 1abopatopubie BK. Momgudukanuu BK-300

- HU3KOTeMIlepaTypHas JlaboparopHas snek-rpornedbs SNOL10/10

- 3JIEKTPOIICYb CONPOTUBIICHHs KamepHas jJaboparopuas CHOJI 10/10

- pH-meTps1 Dxcnept —pH

- TepmocTat Buckozumerpuaeckuii LOIP LT-910

- cnektpodorometp 13 -5300BU

- THTPATOP BBICOKOYACTOTHBIN J1aboparop-ubii [13 -6J11

- maboparopHbIii peiekromeTp RL2 (4322)

- BEChI JIabopaTopHbIe paBHOILIeUHe 2-0T0 Kiacca Moaenu BJIP-300

- 3JICKTPOIIeYb CONMPOTUBIICHHSI KamepHas jJaboparopuas CHOJI 10/10

-xpomarorpad: Xpomarek- Kpucramn 5000 ucm.2



[Tpunoxenue 1
6 YueOHO-MeTOoaAHUYeCKOe o0ecneyeHne caMOCTOATEIbHOI padoThl 00y4aloIUuXCs

ITo mucnuruinHae «MeToIbl KOHTPOJISA M aHAJIN3a BEIIECTB)» MPEIyCMOTPEHA ayJUTOPHAs U
BHEayJAUTOPHAs CaMOCTOsITeNIbHAs paboTa 00yJaromuxcs.

AyIuTOpHas caMOCTOATENIbHAs paboTa CTYJEHTOB MPEAIOJIaraeT peleHne KOHTPOJIbHBIX
3aja4 Ha 1a00paTOPHBIX 3aHATHAX (MHIUBHyaTbHBIC UCCIECIOBAHUS TIPU BBHIIOJHEHUN
71a00paTOpHOil paboTHI).

IIpumepHBIe BONPOCHI K KOJJIOKBUYMaM
Tumpumempuueckuii ananus. Kucnomno-ocnoénoe mumpoganue
Tutpumerpuueckuii ananus. CylHOCTh METOAA.
2. KonueHTpalus pacTBOPOB: MOJISIpHAs!, MOJIIpHAsl KOHIIEHTPALUs SKBUBAJICHTA
(HOpPMaJIBHOCTB), TUTP, TUTP O ONPENEIIEMOMY BEILIECTBY.
3. TutpanT, THTpOBaHWE, TOYKA SKBHBaJEHTHOCTH. CTaHAAPTHBIE W CTaHAAPTU30BAaHHBIC
pacTBOpbl. PUKCaHAIL
4. Metoasl THTpUMETpUYECKOTro aHanu3a. Kinaccudukanus MeTomos:
v/ 10 THITY IPOTEKAeMBbIX PEaKIHii (KHCIOTHO-OCHOBHOE,
OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHOE, KOMINIEKCOHOMETPUUECKOE, OCAJAUTEIBHOE).
v’ 10 coco0y THTPOBAHUSL: TPSIMOE, 0OPAaTHOE, TUTPOBAHUE 3aMECTHTEIIS
5. Kpusble TUTpOBaHMS B KUCIIOTHO-OCHOBHOM METOZ€. B Kakux KoopauHaTax CTpOSIT, TOUKa
9KBUBAJIEHTHOCTH, CKa4OK TUTpoBaHus. Pacuer pH.
6. MuaukaTtopbl KUCIOTHO-OCHOBHOTO TUTPOBaHMA. BrIOOp HHAMKATOPOB. MHAMKATOPHBIE
norpemHocTi. O0s3aTeNbHO M COBMAIeHHE TOUYKU TUTPOBAHUS U KOHEYHON TOUKH
TUTPOBaHUA?
TuTpoBaHNE MHOTOOCHOBHBIX KMCJIOT U MHOTOKHCIIOTHBIX OCHOBaHHM
Cranmaptusanus pactBopa HCI mo terpabopary narpus (Na,B,07 * 10 H,0)
Omnpenenenue conepkaHus LIEIOYX B PaCTBOPE.
O Omnpeznenenue coiepKaHus 1IET0UYH U KapOOHATa HATPUS IPU COBMECTHOM

=

’—‘CO.OO.\‘

HNPUCYTCTBUU B paCTBOPE.
11. Onpenenenue conepxxanus kKapOoHaTa U THIpOKapOOHaTa HATPUS HpU
COBMCCTHOM IPUCYTCTBHUU B paCTBOPC.

Tumpumempuuecxuﬁ ananu3. OKucaumebHO-60CCMAHOBUMENbHOE mumpoeanue

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

2. TpebGoBaHusi K OKHCIUTEIbHO-BOCCTAHOBUTENBHBIM pEAaKIMSIM, HCIOJIb3YEMbIM B
TUTPUMETPUUYECKOM aHaliu3e. METOJbl OKHCIUTEIbHO-BOCCTAHOBUTEIBHOTO THUTPOBAHUS B
XUMHUYECKOM aHayiu3e. TUTPaHTHI.

3. Kpuas TtutpoBanus. CKauoK TUTPOBAHHUS, €r0 3aBUCUMOCTh OT Pa3IMUHBIX (DAKTOPOB.
TuTpoBaHue cmeceil OKUCIUTENEH (BOCCTAHOBUTENICH ).

4. OKUCIIUTETHHO-BOCCTAHOBUTENIbHBIC HHIUKATOPHI. TpeOoBaHUS K MHAUKATOPAM.

5. besunaukatopHoe turpoBanue. CylHOCTh METOAAa NepMaHraHaroMeTpuu. Kakue Bemiecta
MOJKHO ONPEIENINTh METOOM INepMaHraHatoMeTpuu? Kak ompeznensercss KOHEL TUTPOBAHUS B
MepMaHTaHATOMETPUU?

6. Omnpenenenue BOCCTaHOBUTEJEH B IIEpMaHraHaTOMETPUH — METOJIE
OKHUCJIUTEIHbHO-BOCCTAHOBUTEIBHOIO TUTPOBAHHUS. Y CTAaHOBJIEHHWE KOHIEHTpPALMU pacTBopa



KMnO; mno wucxoguomy BemectBy - pactBopy (NH)sC;0s. Onpenenenue Touku
SKBUBAJIEHTHOCTH.

7. Kakue BemiectBa (OKUCIUTENN UM BOCCTAHOBUTEIN) U C KAKUMH 3HAYCHHUSIMU CTAHIAPTHOTO
3EKTPOAHOTO MOTEHIMANIa MOYXKHO ONPEAeNATh NpIMbIM TUTpoBaHueM KMnQO,4? ((p0 Mnoa/ mn2"
= 1,51 B). Onpexnenenne xene3a (2) B conu Mopa .

QDu3suxo-xumuueckue memoowvt ananuia. PomomempuyecKuil aHa U3
1. OcHoBHOM 3aK0H cBeTonoriomenus byrepa — JlamGepra — bepa.
2. Yro Takoe (IpomycKaHUe) ONTUYECKas TUIOTHOCTh?
3. Yro xapakTepu3yeT MOJSPHBIA KO3 PHUITUEHT TOTI0MmEeHUs?
4. Kakue BeriecTBa MOKHO ONPEACTUTh POTOMETPUIECKIM METOIOM?
5. KakoBa TouHoCTh onpe/iesienns GOTOMETPHUECKUM METOI0M?
6. DIEKTPOHHBIE CIEKTpPHI MOMIOeHus. BriOop omrumanbHOW (pabodeil) MJIMHBI BOJIHBI IS
M3MEPEHUS CBETOIOTJIOUICHHS pacTBOPA.
7. CriocoObl onpesieNieHusl KOHLIEHTPALUY BEIIEeCTBA B MPAKTUKE (POTOMETPUUECKUX U3MEPECHHIA:

METOJ TPalyHpOBaHHOTO TpaduKa, MeTo 100aBOK. JIOCTOMHCTBA 1 HEIOCTATKU KAXKJOTO U3 HUX.
IIpumepHblie TeMbl pedepaToB N0 AUCHHUILINHE

1. CnexkTpockonuueckue METOJbl AaHAJIUTHYECKOI0 KOHTposid (METOJAbl MOJIEKYJISIPHON

CHEKTPOCKOIIMU, METOJbl aTOMHOM U $JEpPHON CIEKTPOCKOINWHU, AHAIMTUYECKUH KOHTPOJIb

METaJUIypruyecKoro ChIpbsi)

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

3JIEKTPOJIM3€E, BOJBTAMIIEPOMETPUUECKUE METOAbl aHAIN3a, MOTEHLUUOMETPUYECKUN aHaju3,

AHAJTUTUYECKUI KOHTPOJIb ChIPbs IIPU IMPOU3BOJCTBE IUHKA, CBUHIIA U HUKES)

3. Xpomarorpapuyeckuii aHainu3 (OCHOBHbIE BUJbI XpoMaTorpaguu, OCHOBbI Xpomarorpaduu,

U3MEpEHHe KOHILIEHTpallMM Tpd TOMOIIM  XpomaTorpaduueckoro Meroja, o0nactu

HCIIOJIb30BaHUs PA3IMYHBIX BUAOB XpomaTorpadun)

4. Xpomatorpaduueckne MeTo/Ipl aHaNIn3a. I'a3oBas xpomarorpadus (OCHOBHbIE y3J1bl IPUOOPOB,

KaueCTBEHHBIM W KOJWYECTBEHHBIN aHaMM3). AHAIM3 3arps3HEHUI BO3ayXa METOJOM Tra30BOMH

xpomarorpadpuu. Unentudukanus npumeceidl. TOKCHUHBIE BELIECTBA, anpe/ensieMble METOJOM

ra3oBoil xpomarorpaduu

5. AHanM3 3arps3HeHuil BO3JlyXa METOJIOM TOHKOCIOMHOM Xpomarorpaduu (KodpUIMEHT

pacripesie/ieHus] KOMIOHEHTOB M METO/bl €ro ONpezeseHUs B TOHKOCIOWHON Xpomartorpaduu;

O0COOEHHOCTH aHaJIM3a 3arps3HEHHUH BO3/1yXa METOJJOM TOHKOCIIOMHON XpoMarorpadun)

6. BonprammnepomeTpuyeckue METOAbl B AHAJUTHYECKOW XWUMHUHU (ammaparypa M TEXHHKa

BBITNIOJTHEHUSI aHAIN3a, 00JIaCTH MPUMEHEHUS)

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

8. MouekynsipHO-aOCOPOLIMOHHBIM  aHAIN3  (IPOMCXOXAEHUE MOJIEKYJSIPHBIX — CHEKTPOB

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

9. Ilorenmomerpuueckuit ananus. OOImIas XapakTepUCTHUKA METO/AA, BOZMOXKHOCTH U 00JacTu

IIPUMEHEHHNS TOTEHIIUOMETPUIECKOTO TUTPOBAHUS.

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

YYBCTBUTEIBHOCTb U TOYHOCTH (DOTOMETPUUECKOTO METOA.

11. DOMUCCHOHHBIN CHEKTpPaIbHBIM aHAIM3: aTOMHAs CHEKTPOCKONUS, BO3SHUKHOBEHHE CIEKTPA,

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

CHEeKTpaNbHbIX npuOopoB VICTOUHMKM CBeTa: IulaMmsi, OJJIEKTpUYECKas Jyra, HCKpa.

TemnepaTypHbI€ yCIIOBUS B HUX.

12.ATOMHBIE CIIEKTpalbHbIE METOJbl aHAJIM3a: IUIaMeHHas (HoToMeTpus (MPUHIMI JEHCTBUS,

BO3MOXXHOCTH, IPEUMYIIIECTBA U HEJOCTATKH IIIAaMEHHON (POTOMETPHH)



13.BeicokoyactotHoe TtutpoBanue (BUT): oOmme monokeHus TEOPUH BBICOKOYACTOTHOTO
TUTPOBaHUsA, PU3NUECKUE OCHOBBI U TOrpemHocty merona BUT.

14. BricokodpdeKkTHBHAS KHUIKOCTHAs XpoMaTorpadusi: OCHOBHBIE MPHHLUIBI METO/a,
anmaparypa, XoJl paboThl IIPU XpOMaTOrpapuuecKOM aHAIIN3e

15. KonebarenbHasi CrIEKTPOCKONHS: OCHOBBI TeopuHM MH(pakpacHoil cnekrpockornuu (UK —
CIEKTPOCKOIIUH), IPOUCXOXKJIEHUE U 00JacTH MH(PAKPACHBIX CHEKTPOB, alraparypa U METOAbI
U3y4eHHs HH(PaKpacHbIX CHEKTPOB, IOJrOTOBKA 00pa3iia /Ui aHaIu3a

IIpumep UTOroBoOIi KOHTPOJIBLHOM PAdOTHI MO JUCHHUILIUHE
1. Paccuuraiite, kakyto HaBecky Oypsl Na;B4O7 - 10H,0 HyxHO B3sITh, 4TOOBI Ha €€ TUTPOBAHUE
U3pacxo0BaTh 22 MJI pacTBOpa COISIHOM KUcIoThl ¢ TuTpoM 1o CaO 0,00400 r/m.
2. Ilpu aHanmu3e nroparroMuHa B3sutd HaBecky Maccoi 1,0 1. ITocie cooTBeTcTBYIOIIEH 00paboTKN
OBLIT IOTYYEH 0CallOK, BecoBas popma koroporo MnzO,4 nmerna maccy

0,005r. Beruncnure MaccoByro OO MapraHiia B aHAJIM3UPYeMOM o0pasLe.

3. PaccuwnTaiiTe IOTEHIMAT B TOUKE YKBHBAICHTHOCTH 1 CKauoK 1% mpu Tutposanmu ([H'] =0,1
MoJIb/T) 10 Mo
0,1 H pacteopa Mn** 0,1H pacropom Cr,O7 % .

4. Hasecky cramu 0,2000 T pactBoprmn, o6beM jgoBenn 10 50,0 cM’. B 1Be MepHBIe KOIOBI
BMECTHMOCTBIO 25,0 cM® moMecTwian ammkBoTel mo 10,0 cM® sToro pacTBoOpa, B OAHY M3 HHUX
n00aBUIIM CTaHAAPTHBIN pacTBOp, coaepkamuid 0,20 Mr TuTaHa, 3aTeM B 00€ KOJIObI 100aBUIN
H>0, n H3PO,4 u paz6asunu 10 Metku. Onpenenuts MacCOBYIO JI0JII0 TUTaHa B CTAJIM, €CIH NPU
U3MEPEHUH OINTHYECKOM MIOTHOCTH PAaCTBOPOB IMOJIyYEHBI cienyromre pe3ynprarsl: A= 0,11;
Axier=0,16.

IIpumep nomamHeit padoTsl Mo Teme:
Xumuuyeckue MeTo/Abl anajau3za. ['paBumMerpuyeckuii anaaus
3aoaua 1.
Kakyro HaBecKy aHanm3MpyeMoro BeniecTsa B ... ¢ MaccoBol 10s1eil KOMIIOHEHTa A ..., paBHOU
W(A)..., He0OX0AUMO B3ATh AJS TPAaBUMETPUUYECKOTO aHaJIM3a 4YTOObI Macca BEeCOBOH (hOpMbI
ocajka X ... Obla paBHa m(Xx)...?
3aoaua 2.
[Tpu anmanmuze BemiecTBa B... B3stmu HaBecky Maccoit m(B) = ... . [locie cooTBeTcTBYyMOMIEH
00paboTku OBLT MOJY4YEeH OcaloK, BecoBas (opma kotoporo X ... mmena maccy m(X) =.. .
BrraucnuTe MaccoByro 1010 BellecTBa Y ... B aHAIM3UPYEMOM 00pasIie.

IIpumep nomamHeii padoTsl N0 Teme:
Turpumerpudeckunii anajan3. KucjioTrHo-0CHOBHOE TUTpPOBaHHE
1. BeruncauTe MOJISIpPHBIE MacChl JKBUBAJIEHTOB KUCIIOTHI, OCHOBAHHUS U COJIU B
CIENYIOLIEH peaKLu:
Ca(OH), + HCI = CaOHCI + H,0
2. 13 0,500 r xap6onara Hatpus npurotoBuin 100 mi pactBopa. Onpe-aeauTe MOJISPHYIO
KOHIEHTPALUIO, MOJIIPHYIO KOHIIEHTPALIMIO SKBUBAJIEHTA U TUTP KapOOHATa HATpuUs IO
XJIOPOBOAOPOLY.
3. Ha tutpoBanue pactBopa, comepsxaniero 3,1580 r TeXHU4eCKOro ru-IpoKcuaa KajabIus,
M3pacxoioBaHo 27,45 mMi1 pacTBOpa COJISTHON KMCJIOTBI C TUTPOM 10 TIO THAPOKCUIY KaJbIIHs
0,07862 r/mi1. Beruucinnte MacCoBYIO JO-JTIO THIPOKCH 1A KaJbIUs B 00pasiie.



4. Paccuwmraiite, kakoit 006EM 0,4H pacTBOpa cepHOil KUCIOTHI HAZO0 TOOABUTH K HABECKE
0,3428 r docdara HaTpus, 4TOOBI HA OOPATHOE TUTPOBAHUE U30OBITKA KHCIOTHI IOTPEOOBAIOCH
24,2 mn 0,23H pacTBOpa ruipokcuaa Kaius.

5. Paccuntaiite pH pacTBopa, noiy4eHHoro npu tuTpoanuu, kornaa k 20 mu 0,1H pactBopa
yKCycHOM KucnoTel npuwinto 18 ma 0,1H pactBopa ruapokcua HaTpusl.

MuHHCTEpCTBO HAyKH U BbICIIero oOpazoBanus Poccuiickoit denepanun
denepanbHOE rocyIapcTBEHHOE O10/KETHOE 00pa30BaTEIbHOE YUPEKICHUE
BbICILIEr0 00pa3oBaHUs
«MarsuToropckui rocy1apCTBEHHbIA TeXHUUYECKU yHuBepcuteT um. I'.11. HocoBa»
YTBEPXIAIO:

3aB. xadenpoii

IIpumep 3K3aMeHAMOHHOIO OHJIETA
Hanpasnenue noarorosku 22.03.02 «Metamnyprus»

[Tpodune «MeTanmyprusi YepHbIX METAJIIOB

Kadpeapa M u XT

JucuuniamHa MeToabl KOHTPOJIS U aHAJIM3a BEIIECTB
Yacos o I'OC BO - uac.

DK3aMeHaTop: K.T.H., go1eHT kadg. M u XT Maxorkuna E.C.

1. Texunueckuii ananu3. MeToapl TEXHUYECKOTO aHaIn3a. AHAIUTHYECKUI CUTHAIL.

2.®oromerpudeckuil aHanu3. MeTOoNbl OmpeAeNieHuss KOHIICHTPAllMM BEIIeCTBa B
OKpaIllEeHHBIX pacTBOpax. MeTo rpagynpoBOYHOTO rpaduka.

3. Beruncnute MaccoByro om0 MHAU(DQPEpEeHTHBIX mpuMeceil B 00pasile TEXHUYECKOM
a30THOW KuCIOTHI, ecin Hasecka ee 1,0000 r orrurpoBana 25,00 wmu pacTBopa
ruapokcuaa kanus ¢ tutpom  0,01120 r/mu.

Maxorkuua E.C.




IIpunoxenne 2

7 OIIeHO‘IHBIe cpeacrea AJisi MIPpOBECACHUSA l'[pOMQ)KyTO‘lHOﬁ arrecranuu

IIpomedicymounas ammecmayus umeem yeivblo ONpeoeiums cmenetb 00CMUNCEHUs 3aNIAHUPOBAHHBIX PE3YIbMamos 00yueHus no OUCYUNTUHE
(MOOYnI0) 3a cemecmp u RPOBOOUMCSL 8 (hOpMe IK3AMEHA.

Jannwiii pazoen cocmoum ux 08yxX NYHKmMOo8:
a) Ilnanupyemvie pezyiomamol 00yueHUs U OYeHOUHble CPedcmea OJisk NPOBEOEHUsL NPOMENCYMOYHOU AMmecmayull.

0) Ilopsi0ok nposedenss NPOMeNCYMOUHOU ammecmayuu, NoKa3ameau U Kpumepuu oyeHUSaHus.

a) HﬂaHpreMble pPe3yJbTaThbl Oﬁy‘lel-[l/lﬂ H OICHOYHBIC CPEACTBA JIA IIPOBCACHUA HpOMe)KyTO‘IHOﬁ aTrecramum:

CTpyKTypHBII
AJIEMEHT [Tnanupyemsble pe3ynbTaThl 00y4eHUsI OneHouyHbIE CPEACTBA
KOMIIETEHIINH
OIIK - 8- cnoco0HOCTHIO CJIeA0BATH METPOJIOTHYECKHM HOPMAaM U NPAaBHJIaM, BHINOJIHATH TPeOOBAHNS HALIMOHAIBbHBIX U MEKIYHAPOAHbBIX

CTAHAAPTOB B 00J1aCTH NPO(PEeCCHOHAIBHON NeATEeJbHOCTH

3HaTh — OCHOBHBIC OIIPEACTICHUSA U ITOHATHUA 1. MCTpOJ'IOl“I/I}I KaK HayKa, pa3acyibl MCTPOJIOTHUH.
MCTPOJIOTHYCCKUX HOPM U IIPpaBUII;

— OCHOBHBIC MCTOAbI HCCHCHOBaHHﬁ,
HCIIOJIB3YCMbIX B MCTAJUTYPTHH, TroCcyaapCTBCHHAA CUCTEMaA oOecrieueHus CINHCTBA HBMCpCHHﬁ.

2. ObecrieueHrne €IMHCTBA W3MEPEHHM, YCIOBUSA OOECIEUEHUsT  E€IMHCTBA W3MEPCHHM,

— IpaBujia OCHOBHBIX HCCHCHOB&HHﬁ,

HA3BIBATD X TVIABHBIE XaPAKTEPHCTUKH; 3.Merposorudyeckoe  oOecredeHWe,  [EJIM  METPOJOTHYECKOro  obecredeHus,




CtpyKTypHBII
JJIEMEHT
KOMIIETEHIH

[Tnanupyemsble pe3ynbTaThl 00y4eHHUs

O1eHOYHEIE Cpe€acTBa

— OIpEIEeIeHUs IIPOLECCOB, 3AJI0KECHHBIX B
OCHOBY UCCJICIOBAHUI;

MCTPOJIOTHYECKOC obecneyeHue KU3HEHHOIO OUKJIa MeTaJIJIprI/IquKOﬁ IMPOAYKIIHNH.

4, MGTPOJ'IOFI/I‘IGCKOG O6€CH€‘I€HI/IG, e MCETPOJOTrHYCCKOro 06ecnequI/I;1, OCHOBBI
MCTPOJIOTHYCCKOI'O obecreyeHus.

5. l'ocypapcTBeHHBINM METPOIOTMYECKUI HAI30D.

6. Merponoruyeckie CiaykObl W OpraHU3alMH, TOCYJApCTBEHHAS METPOJIOTHYECKast
ciyxoa.

7. MeTtposiornueckas 3KCIepTu3a JOKyMEHTAUU.

8. IloBepka CcpeacCTB U3MEPEHUH.

9.AxkpeauTanyst MeTpOJIOTHYECKUX CITYK0 Ha MPaBO MOBEPKH CPEJICTB U3MEPEHUH.
10. MeTtoab! NOBEPKU CPEJICTB U3MEPEHUIA.

11. KanuOpoBka cpencts usmepenuil. Poccuiickas cuctema KaluOpOBKH.

Cucrema BocrpousBeaeHus eauaul OB u mepemada ux pasmepa. OTaJOHBI, BHJIbI
JTAJIOHOB.

12. ®usnueckas BenuurHa U ee usmepenue. Pazmep u pasmepnocts OB.
13.11Ikanel H3MEpEHUH.

14. lorpeunoctu nu3mepenuit. [lorpemnoctu CU. Knaccupukanuss morpenHocTen.




CtpyKTypHBII

JJIEMEHT [Tnanupyemsble pe3yabTaThl 00yUeHHUsI OueHouHbIE CpeCcTBa
KOMIIETEHIH
15. Metponoruueckas arrectanus CH 1 ucnbITaTeIbHOr0 000pyI0BaHHMS.
Mertposnoruueckue xapakrepucTuki. HopmupoBaHue METpOIOrHYeCKIX XapaKTEPUCTUK.
16.Kpurepuu kauectBa u3MepeHuH.
17. I3mepenue u ero ocHoBHbIE onepanuu. Kiaccupukanus nsmepeHui.
Ubl, IPUHLUIIBI, METO/Ibl U3MEPEHUH.
18. MeToIUKHY BBINOJHEHUS U3MEPEHUN.
19.Cucremsbl equHUI] PU3NIECKUX BETUUMH.
20. HopmaTuBHBIE JOKYMEHTHI B 00J1aCTH METPOJIOTHH.
YMeTh — BBIIENATH  OCHOBHBIE  HAalpaBICHUS Tlepesent, TecToBbix sananmit
HCCITeIOBAHMIL; 1. OnuH QyHT paBeH:
— o00cyxmarb cnocoObl 3¢ (HEKTUBHOTO
A) 232,432 .
pelieHus B 00JaCTH METPOJIOTUH;
— pacno3HaBaTh 3()p(PEKTUBHOE PELIEHHUE OT
p bd p B) 585,122 r.
HEed(PPEKTUBHOTO;
— TPUMEHATh METPOJIOTUYECKUE HOPMBI U B) 453,592 1.

npaBuia B npodecCuoHaATBHOM
NeSITeIbHOCTH;  HUCIONb30BaTh  HUX  Ha
MEXIUCIATUTHHAPHOM YPOBHE;

— nmpuoOperatb  3HaHUA B oOJacTu

CTaHJAPTOB, IPUMEHAEMBIX B METAJUIypIUH;

2. OCHOBHOMW €IMHULIEW N3MEPEHUS TEMIIEPATYPHI SIBIISIETCS:

A) KenbBun




CtpyKTypHBII
JJIEMEHT

KOMIICTCHI N

[Tnanupyemsble pe3ynbTaThl 00y4eHHUs

O1eHOYHEIE Cpe€acTBa

— KOPPEKTHO BBIPAXaTh u
apryMEHTHUPOBAHO 000CHOBBIBATh
MOJIO’KEHUS TPEIMETHOM 00JIaCTH 3HAHMSL.

b) Lenscuit
B) ®apenreiit
3. OnuH a10MM paBeH:
A) 3,281 cwm.
b) 2,539 cm.
B) 6,452 cm.

4. Kakas 3 NepevyrcCIICHHbIX eIMHUI] HE SBISICTCS €AMHUIIECH (U3HUUECKON BEITMUYHNHBI
cucteMmbl CU:

A) metp
b) xunorpamm
B) munyta

IlepeyeHb TeCTOBBIX 3aJaHUI
Bapnanr 1

1. IIpenmer, 3agaun U GYHKIIMH METPOJIOTHH.

2. MexmnoBepouHble MHTEpBaJIbl. [IoBEpOUHBIE CXEMBI.

3. AKKpeauTamysi METPOJOTHUYECKHX CIYXO FOPUAMYECKHX JIMII Ha IPaBO IMOBEPKU
CPENCTB U3MEPEHUN.

Bapuanr 2




CtpyKTypHBII

3JIEMEHT [Tnanupyemsble pe3yabTaThl 00yUeHHUsI OneHouHble CpecTBa
KOMIIETEHIH
1. EnuHCTBO M3MEpeHHi, ABa yCIOBUS 00ECIICUCHHS €AMHCTBA U3MEPEHHA.
2. MeTo bl TOBEPKH.
3. KamubpoBka cpencTB U3MepeHHH.
Bapuant 3
1. Merponoruyeckoe obecredeHrne, OCHOBBI U 1IeJTM METPOJIIOTUYECKOI0 00eCTIeYEeHNU .
2. Mertponoruueckue ciayObl 1 OpraHu3aIiH.
3. TloBepka cpeactB nu3Mepenuii. Buasl moBepok.
Bmagets

Oxapaxmepuzosams cmanoapmuule 00pasyvl 01 CHEKMPAIbHO20 AHANU3A
JHcene30HUKeNe8020 Cnasa. Yxazamo , 0ns ue2o onu npumenaiomces. Yem omauuaromes om
aunanusupyemuvlx npob. B kaxom eude svinycxkaromcs.

IIK — 2 — cnnoco0HOCTHI0 BHIOMPATH MeTObI HCCJIE0BAHNS; IVIAHMPOBATH M MPOBOIAUTH HEOOXOANMBIE IKCIIEPMMEHThI, HHTePIPeTHPOBATH




CtpyKTypHBII
JJIEMEHT [Tnanupyemsble pe3yabTaThl 00yUeHHUsI OueHouHbIE CpeCcTBa
KOMIIETEHIH

Pe3yJabTaThl H A€J1ATh BBIBO/bI

3HaTh -OCHOBHBIC MCTOJbI KOHTPOJIA U aHaJIN3ad HepequL TCOPCTUUCCKHUX BOIIPOCOB K 3K3aMCHY:
BCIICCTB, IPUMCHACMBIC B MCTAJUTYPI'UH, 1. TexHUYECKUH aHAIU3. MeToapl TEXHUYECKOTO aHalIu3a. AHanuTHYECKHI CHUTHAII.

2. Knaccudukanus GU3NKO-XUMUIECKIX METOJIOB aHATN3a. DICKTPOXUMHUYECKUE METOIBI

_ | anamu3a
XapaKTEPU3YIOIIHE MCTO/IbI HCCIICIOBAHMIL, | 5

-~OCHOBHBLIC OIIPCACIICHUA U IIOHATHUA,

Knaccudukanus Gpu3MKo-XMMUYECKIX METOJIOB aHAIN3a. DIEKTPOXUMHUYECKHE

- OCHOBHBIE 3aKOHbI, JISHKAIIHE B OCHOBE MeTo/ bl aHanu3a. CrHeKTpajbHble METO bl aHAIN3a

METOJIOB HCCIIEI0BAHMUIA; 4. Knaccudukamus DXMA. Xpomartorpapudeckue METObI aHATIU3a

5. Kimaccudukanus ®XMA. Pagrnomerpruyeckne METOIbI aHATN3a

6. Kimaccugpukanus ®XMA. Macc-crieKTpoMeTpuidecKre METOIbI aHaINU3a

7. OOmias onieHKa MeTo0B aHau3a. [lopor uyBcTBUTENBHOCTH. BOCIIPON3BOIMMOCTS.
IIpaBHUIBHOCTE.

8. OOwas oneHKa MeTo10B aHanu3a. TouyHocTh. Busl norpemnocre

9. OcHoBHbIE NpUEMBI, ncnoNib3yeMble B DXMA. MeToibl IpsSMOro KOJIMYECTBEHHOTO
onpezaeneHusi. Meroa rpagynpoBo4yHoro rpaduka. OrpaHuyeHs] IPUMEHEHUS

10. MeTtoab! npsAMOro KOJIMYECTBEHHOTO onpesesenns. MeTos 106aBoK U METO
MOJISIPHOTI'O CBOMCTBA

11. Metozs! TuTpoBanusi. KpuBble TUTpOBaHUS: HHTETpaibHast, AuddepeHnnanbHas
12. Meroab! TUTpOBaHMS: KpUBasi TATPOBAHMUS, CTENIEHb OTTUTPOBAHHOCTH, TOUKA
HKBUBAJICHTHOCTH, CKaYOK TUTPOBAHUs, KDYTU3HA KPUBOW TUTPOBAHUSA

13. Buabpl TeEXHHYECKUX aHAITHN30B

14. XuMuueckre METOIbl aHaIn3a. AHATUTHYECKUE peakiuu (00I1e, YaCTHHIE)

15. Turtpumerpuueckuii ananus. CTaHAapTHBINA pacTBOp. ToUYka SKBUBAIECHTHOCTH

16. Turpumerpudeckuii ananu3. TpeboBaHUS K peakusiM TUTPUMETPUUYECKUX METO/I0B.




CtpyKTypHBII
JJIEMEHT

KOMIICTCHI N

[Tnanupyemsble pe3ynbTaThl 00y4eHHUs

O1eHOYHEIE Cpe€acTBa

CranpapTHbIE pacTBOPHI: IEPBUYHbBIC, BTOPUYHBIE.

17. OcHOBHBIE CIOCOOBI TUTPUMETPUIECKUX OIPEACIICHHH (ITpsMoe, o0paTHoe,
TUTPOBAHUE 3aMECTUTEIS)

18. Turpumerpuyeckuil anann3. 3aKOH IKBUBAJICHTOB. DKBUBAJIEHTHI. MoJisipHas Macca
HKBHMBAJICHTA

19. OcHOBHBIE METO/IbI TUTPUMETPUUYECKOTO aHATIN3A
(OKHCIUTENIbPHO-BOCCTAHOBUTEIbHBIN, KUCIOTHO-OCHOBHBIN U JIp.)

20. KucnoTHO-0CHOBHOE TUTPOBAaHME. THUIIBI KPUBBIX HEUTpAIU3aLUU

21. KucnotHo-0cHOBHOE TUTpOBaHHE. DaKTOPBI, BIUAIONINE HA BEJIMUYUHY CKauKa
TUTPOBaHMs (KOHIICHTpAIHs, TeMIeparypa, BenuunHa K;)

22. KucnoTHO-0CHOBHBIE HHAMKATOPBI. Bb1OOp nHauKaTOpa. HTEpBan nepexona okpacku
unaukaTtopa. [lokasarens TUTpOBaHUS

23. KuciotHo-ocHOBHBIE MHANKATOPHI. TpeboBanus k uaankaTopam. [IpaBumna Beidopa
MHIMKATOpa

24. Tutpumetrpuueckuii ananus. OMmMOKN TUTPOBAHUS

25. OxucnurenHo-poccranoBurenbHoe TutpoBanue (OBT). Ypasuenue Heprera. Kpussie
TUTPOBAHUSA

26. OKMCIHUTENBHO — BOCCTAHOBUTENIbHOE TUTpoBanue. Meroast OBT

27. I'paBumerpudeckuil ananu3. Cxema aHanu3a. [ pynnsl rpaBUMETPUYECKUX METOI0B
(BBLIENIEHUS, OTTOHKH, OCAXKICHMS)

28. I'paBuMeTpruecKuii aHanu3. Berauciienue pe3yabTaToB 1Mo TaHHBIM
TPaBUMETPUIECKOTO aHaIHM3a (METOJI OCAXKICHHUsI): TPEOOBaHUS K TPAaBUMETPHUICCKOM
dbopme, rpaBUMETpUYECKUI (aKTOp, Macca rpaBUMETPUUECKON (hOPMBI)

29. ®XMA. ITorenunometpus. CtanaapTHbIN oTeHnuan. Y pasHenue Hepucra

30. IloreHimoMeTpus: npsiMasi HOTHUUOMETPUS, IOTEHIIMOMETPUUECKOE TUTPOBAHHE




CtpyKTypHBII
JJIEMEHT
KOMIIETEHIH

[Tnanupyemsble pe3ynbTaThl 00y4eHHUs

O1eHOYHEIE Cpe€acTBa

31. DneKTpoAbl MOTEHIMOMETPUHU. DIEKTPOIbl CPABHEHUS

32. DneKTpoAsl MOTEHIMOMETPUU. HAMKATOPHBIE AIEKTPOIbI

33. Amniepomerpuyeckoe TuTpoBanue. OCHOBBI METOA: MOTEHIIMAI PA3JI0KEHUS,

TG Gy3MOHHBIH TOK, MOJIsIporpadudeckast BoJHa

34. AmMniepomeTpuueckoe TutpoBanue. CylIHOCTh METO/a U PUMEHSIEMBIC SJIEKTPO/IBI.
KpuBble aMriepoMeTpruecKoro TUTPOBaHUS

35. ®otomerpuueckuii aHanu3. OCHOBHbIE 3aKOHOMEPHOCTH CBETOIOTJIOICHUSI. 3aKOH
byrepa — JlambepTta — bepa

36. ®oromerpuueckuii aHanu3. [IpuyrHbl OTKIOHEHUS! OT OCHOBHOT'O 3aKOHA
CBETONOTJIOIIECHUS

37. ®oToMeTpuuecknuii aHanu3. MeToibl ONpeeIeHNs] KOHLEHTPAlluU BEIIECTBA B
OKpallleHHBIX pacTBOpax. MeTo1 rpaaiyupoBOYHOrO rpaduka

38. ®oTomerpuueckuii ananus. Meron auddepeHunanbHol (GOTOMETPUH, METOT
MOJISIPHOT'O CBOMCTBA

39. ®oTtomerpuueckuii aHanu3. Meron 106aBOK, METO/I CPaBHEHHS CTAaHJAPTHOTO U
HCCIJIEyEMOTO PacTBOPOB

40. Konngykromerpus. TeopeTuueckne OCHOBBI METO/IA: ANEKTPUYECKAsS IIPOBOJIUMOCTD
pacTBOPOB, yA€IbHAs 3JIEKTPUUECKAst IPOBOJUMOCTb PABTBOPOB, SKBUBAJICHTHAs
AJIEKTpUYECKasi MPOBOJIUMOCTb PaCTBOPOB, OIBHKHOCTh HOHOB

41. Konnykromerpus. 3akoH Kosbpaymia. DJIEKTPOJIHT B MOJIE TOKA BHICOKOW YaCTOTHI
42. KonnykromMeTpus: npsmMasi KOHITYKTOMETPHS, KOHTYKTOMETPUYECKOE TUTPOBAHHUE.
JlocTonHCTBa U HEAOCTATKU METOJIOB

43, Kunetndueckue METOJbI aHAJIN3a. OcHOBHBIE HpI/IéMBI KHMHCTHYCCKHUX METOJ0B aHaJIn3a

44. MeTop! MOATOTOBKU MPoOBI K aHanu3y. Cpeansist nmpoda. OT0op cpenHeit mpoObl
45. Ot60p npoOsI razoB. Cocyasl A 0TO0pa mpod




CtpyKTypHBII

AJIEMEHT [Tnanupyemsble pe3ynbTaThl 00y4eHHUs OneHoyHbIe CpeaCcCTBa
KOMIIETEHIINH
46. Ot60p poosl xuaKocTer. [IpobooTOOpHUKH
47.0160p npo6 TBEPBIX MaTepuaioB. OOpaboTKa, pa3jiesika U COKpalieHue mpoobl
YMmeTb - 00CyX1aTh criocoObI BEIOOpa METO1a 1. TIpu norentmomerpuueckom tutpoBanuu 10 M 0,15H AlI(NO3); pactBopom dhropuma

aHaju3a;

- INTAHUPOBATH U IPOBOIUTH HEOOXOAUMbIE
HCCIICIOBAHMS;

- HHTEPIPETUPOBATh U AHATU3UPOBATH
pe3yabTaThl HCCIEAOBaHUM;

-JIeJIaTh BBIBOJBI 110 pe3yJibTaTaM
HCCIICIOBAHNIA;

HATpHS TOJIYYCHBI CIICIYIOMINUE JaHHBIE:

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
[Toctpouts nHTErpaNbHYIO U AU PepeHInanbHy0 KpuBble U HAUTH Tnap/l

2. Ilocne pactBopenust 0,2500 r cranu pactBop pasdaBuwiu 1o 100 mu. B Tpu konOsbl
BMECTUMOCTBIO 50 MJI HOMECTHIIH 110 25 MJI 3TOT0 pacTBOpa U 100aBUIIH:

- B IIEpBYIO KOJIOY: cTaHAApTHBIN pacTBOp, coaepxanwmii 0,5 mr Ti, pactBopsl H,0,
u H3PO,,

- BO BTOpY1O: pacTtBopbl H,0, u H3PO0y;
- B TpeThio: pactBop: H3; PO, (HyneBoii pacTBOD).

PactBoppl pazbaBmim 10 MeTKH W (OTOMETPHPOBAIM JIBa TEPBHIX pPacTBOpa
OTHOCHTENBHO TpeThero. [lomyunmm 3navenus A: Ay, ., =0,650; A, = 0,25.

Paccunrate ® TUTaHA B CTAJIH.




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.Ilpennoxurte Haubosee YyBCTBUTENIbHBIE peaKUuy Uil OTOMETPUUYECKOTO OIPEIeICHUS
omnpenenenus Al, Zn, Co, Mn, Ni, Fe. Beibop 060CHOBaTb, MOJb3YsCh CIIPABOYHUKOM.

3. Tlpu mnomsporpadupoBanuu craHmapTHeIX pactBopoB Pb (Il) mnomyunim
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 pactBopuin, 1 pactBop pazdasuiu 50,0
mi1. BeicoTa monsiporpaduueckoit BOJHBI CBHHIIA B TIOJTydeHHOM pacTBope h,= 0,7 MMm.
Beruucnuts o (%) cBuHLA B 0OpasLe.

IIK — 4 — roTOBHOCTBIO HCII0JIL30BATH OCHOBHBIE NMOHATHUSA, 3AKOHbI 1 MO1€/IM TEPMOIUHAMUKH, XHMMHY€eCKOii KHHETHKH, MEPEHOCA TEIJIa U MACCHI

3HaTh

-OCHOBHBIC 3aKOHbBI TCPMOJUHAMUKHU U
XUMHYECKOMN KHWHCTHUKH,

Teopernueckue BOIPOCHI:

1. Yro siBsieTcss mpeIMeTOM U3y4eHHs TEpMOIMHAMUKN? YTO MO3BOJISIET MTPEICKA3BIBATD




CtpyKTypHBII
JJIEMEHT
KOMIIETEHIH

[Tnanupyemsble pe3ynbTaThl 00y4eHHUs

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 IMPUMCPLBI JI KaXKJA0Iro BUAa CUCTCM. Kax B3anmMocBs3aHbI MCKAY
coOoli Takue IMOHATHA, KaK « TCPMOANHAMHUYCCKAs CUCTEMA», KTCPMOANHAMUNYCCKHEC
mapaMeTpb» U KTCPMOAUHAMUHNYCCKHUEC CcBOMCTBa»?

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

4. KakoBbl IIpU3HAKKU TCPMOINHAMUYCCKOI'O IIpOoLeccca B cucreme? Kakas KJIaCCI/I(i)I/IKaI_II/IH
nponeccoB CyYmEeCTBYCT B 3aBUCUMOCTU OT MMAapaMETPOB, KOTOPLIC B XOAC IMTPOLECCOB
OCTAarOTCA IMOCTOAHHBIMU HUJIM CTAHOBATCA HepeMeHHHMI/I?

5. Uto nokasbiBaet TemioBoi 3¢ dext peakunn? Kak onpenenstor 3HaK TEMI0BOTO
3¢ deKTa Ha OCHOBE TEPMOJIUHAMUYECKON U TEPMOXUMHUECKONW CUCTEM 3HAKOB?

6. Kakum 00pa3oM BbIpaxaroT CKOPOCTb XUMHUYECKON peaKInu?
7. KakoBa 3aBUCHMOCTBH CKOPOCTH peakiuu oT TemiepaTypsi? [Ipasmno Baat —['odda.

8. Kak MOKHO 9KCTIEpUMEHTAILHO ONPEIEIUTh SHEPTHIO aKTUBAIHU peakiun’? Kak
WCIIONIB3YETCs ypaBHEHHE AppeHunyca it 00pab0TKU IKCTIEPUMEHTABHBIX TAHHBIX U
BBIYMCIICHHSI BETMIHHBI E,?

9. Kak cocTaBisitoT MaTeMaTH4YeCKOE BbIpaKEHNE KOHCTAHThl XUMUYECKOIO paBHOBECHS?
Kakue oco0eHHOCTH TeTepOreHHbIX CUCTEM HAJI0 YUYUTHIBATH IIPU COCTABIEHUN KOHCTAHTHI




CtpyKTypHBII
JJIEMEHT [Tnanupyemsble pe3yabTaThl 00yUeHHUsI OueHouHbIE CpeCcTBa
KOMIIETEHIH

XUMHYECKOI'O paBHOBGCI/IH?

10. B uém paznuuue nporeccoB, NpoTeKaromx B 1updy3noHHON 001acT U
BKHHETHYECKOM obnactu? Kak n3MeHeHue TeMrepBaTypbl MOXKET BIUSATH HAa B3AUMHBIC
MEPEXO0/Ibl MEXKAY ITUMH 00JIaCTIMU?

YMmeTs - OOBACHATH TUITHMYHBIC MOJIEIH MPOIECCOB | 3adaua 1

TEPMOJUHAMHUKN U XUMHUYECKOH KMHETHKH; .
Hus peakunit NHaNO3 ) = NoOgy + 2H20(y 11 2CO(py + Oy = 2COy(ry BBIUMCIUTE

- BBIJICJIATh OCHOBHbIE 3aKOHOMEPHOCTH B 3HadyeHuss AH u AS. TIpuHuMasi 3TU BeIMYMHBI HE3aBUCUMBIMH OT TeMIIepaTyphbl, JaiTe
npoLeccax TEPMOAMHAMHUKH U XMMUYECKOW | KaueCTBEHHYIO OLIEHKY HalpaBJICHUs PEaKIH IPU HU3KUX UBBICOKHUX TEMIIEpaTypax.
KHHETUKY; [TpubnuxEénHo oueHure temneparypy, Hmke kotopoit NH4NO;( crabunen, a Bbie

pasiaraeTcsi CaMOIPOM3BONIBHO. JlaiiTe Takyro ke oleHKy cTabuabHOCTH 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
KOHIICHTPAIIUX Pearupyronmx Be-1mecTB: CO(HZ) =0,04 Mo/, CO(Jz) = 0,05 moub/m.
BerancnnTe Ha4allbHYIO CKOPOCTh  PEAKIIMH U €€ CKOPOCTh , KOTIa KOHIICH-TPAIIHS
Bogopoa Oyzaer papaa 0,02 Moitw/m.

Bnaners -MPAaKTUYECKUMHU HaBBIKAMH PACUETOB B [IpuMepHbIe TeMbI peepaToB:
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 3aaau B | 4. OCHOBHbIE IPHEMbI KHHETHYECKUX METO/I0B aHAIN3a




CtpyKTypHBII
JJIEMEHT

KOMIICTCHII U

[Tnanupyemsble pe3ynbTaThl 00y4eHHUs

O1eHOYHEIE Cpe€acTBa

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

aHa/in3a B AHAJIUTHUYCCKOM KOHTPOJIC

KHHCETHYCCKUX I/I3MepeHI/II712 CYIIHOCTDH MCTOJa, TCOPECTUYCCKHEC OCHOBBI, 00J1aCTh
MMPUMCHCHUA.
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IIK-13 — roToBHOCTH OLIEHUBATH PUCKH U OTNPEAEISITH MePHI N0 00ecTieYeHUI0 6e30MaCHOCTH 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 JJIsl TOTJIOIICHUSI Ta30B
9. IIJIK st OCHOBHBIX BEIIECTB PETHOHA

10. MeTopl OYMCTKH IMPOMBIIIJICHHBIX BBIGpOCOB

YMmets - BBIOMpATh 3P PEKTUBHbBIE METO/IbI Ilpumepnvie npakmuyeckue 3a0anus 014 IK3amena:
HCCIIeTIOBaHUIM;
- OIIEHMBATh KAY€CTBO MOCTYMAOMIETO 1. K HaBecke kapOonara Hatpus maccoi 0,1332 r mpumunu 50,00 mu 0,09496M pactBopa
CBIPbsl, TOTOBOW MPOAYKIIMH; COJISTHOM KUCIIOTBI, M30BITOK KUCIOTHI OTTUTpOBanu 24,8 M 0,1M pacTBopa ruipoKkcuaa
~BBIJICIIATE OCHOBHBIC HAIIPABJICHUA HATpPUS IO METUIIOBOMY OpaHKeBOMY. Boiuuciume maccosyio 0o (%) unoughghepenmuuvix
HCCIIeIOBaHUIM;

npumeceti 8 oopasuye.

2. HaBecky crutaBa Maccoii 0,1938 r pacTBOpuin B COJISTHOM KMCIIOTE U MarHUK OCaIUIN
ruzpodocdarom HaTpus B cpesie aMMoHuiHOTr0 Oydepa. Ocanok pactBopuiu B 50 ma 0,1H




CtpyKTypHBII
JJIEMEHT

KOMIICTCHI N

[Tnanupyemsble pe3ynbTaThl 00y4eHHUs

O1eHOYHEIE Cpe€acTBa

pacTtBopa CoSIHOM KUCTOThI. I30BITOK KHCIOTHI OTTUTPOBAIH C METHIIOBBIM OPaHKEBBIM,
u3pacxoaoBas 18,00 mi pactBopa ruzmpokcuaa Hatpus ¢ Tutpom 0,0040 r/mn. Onpedenume
Maccosyio 007110 MazHus 8 cniase.

3. HaBecky u3BectHsika 0,1602 r pacTBOpuiu B COJIIHOW KUCJIOTE, IOCJE YEro KajabLUl
OCaauiIM B BUJE OKcajaTa KallbLlMs; MPOMBITHI OCaJOK PacTBOPWIA B Pa30aBIEHHOM
cepHoll kucnote u orTuTpoBanu 20,75 M pacTBOpa IepMaHraHata Kajius, TUTP KOTOPOTO
no kapbonary kambius paBer 0,006020 r/miu. PaccumraTh MaccoBylo a0 kapOoHaTa
KaJpLUs B U3BeCTHsKE. (Oyenums Kauecmso u3eecmusaKa ¢ moyKu 3peHus NPeoioHCeHHO20
MEexXHON02UYECKO20 Npoyecca,).

Bnanets

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

- ME€TOIaMU I/II[GHTI/I(i)I/IKaIII/II/I
METAITyPrUYeCKUX 00BHEKTOB;
- HaBbIKaM1 U ME€TOAaMU O606HICHI/I$I
pe3yIbTaTOB UCCIIEIOBAHUM.

IIpuMmepHbIe TeMbl pedepaToB 10 JUCHUILINHE
1. CrnekTpoCKOMMYEeCKHe METOJbl AHAIUTHUYECKOTO KOHTPOJS (METOABI MOJEKYISIpHOU
CHEKTPOCKOIINHU, METO/Ibl aTOMHOM U SJIEPHOI CIIEKTPOCKOINHU, aHATUTUYECKUN KOHTPOJIb
METAJIITyPrUueCKOro ChIPhs)
2. DAEKTPOXUMHUYECKHE METOAbl AHAJUTHYECKOIO KOHTPOJIS (METO/bl, OCHOBAaHHbIE Ha
AIIEKTPOJIN3€E, BOJBTAMIIEPOMETPUUECKUE METOJbl aHajdu3a, IOTEHIUOMETPUUECKHM
aHaAJIN3, AaHAJTUTUYECKUN KOHTPOJIb ChIPbs IIPU MTPOM3BO/ICTBE LIUHKA, CBUHIIA U HUKEJIS)
3. Xpomarorpadpudeckuii aHanu3 (OCHOBHBIE BHUABI XpoMaTorpaguu, OCHOBBI
Xxpomarorpaduu, U3MepeHne KOHIEHTPAH [TPU OMOIIM XpoMaTorpaduuecKoro MeToja,
00J1aCTH UCTIOJIB30BaHUS PA3TUYHBIX BHIOB XpoMatorpadun)
4. Xpomarorpaduyeckre MeToabl aHanuza. ['azoBas xpomatorpadusi (OCHOBHBIE Y3JIbI
npuOOpPOB, KAaUEeCTBEHHBIM M KOJWYECTBEHHBIN aHaiu3). AHalIM3 3arpsA3HEHUN BO3AyXa
METOJIOM ra3oBoil xpomartorpaduu. Unentudukanus npumeceid. TokcuyHble BelIeCTBa,
anpezensieMble METOJJOM I'a30BOi Xxpomarorpaduu
5. AHanu3 3arpsi3HeHUH BO3yXa METO/I0M TOHKOCIONHOM xpomaTorpaduu (kodphuueHt




CtpyKTypHBII
JJIEMEHT

KOMIICTCHI N

[Tnanupyemsble pe3ynbTaThl 00y4eHHUs

O1eHOYHEIE Cpe€acTBa

pacnpezeneHus

KOMIIOHCHTOB

n MCETOAbI €ro OIpCACICHUA B TOHKOCJIOHMHOM

xpomaTorpaduu; 0ocoOEHHOCTH aHalHM3a 3arpsA3HEHHI BO3/yXa METOJIOM TOHKOCIOWHOM

xpoMarorpadum).




0) ITopsinok npoBeeHust NPOMEKYTOYHOM aTTeCTALMH, NOKA3ATEJM H KPUTEPHH
OlLlCHMBAHMSA:

[TpomexyTouHas aTTecTalys 10 JUCUUIUIMHE «MeTo1bl KOHTPOJIS U aHaJI13a BEIIECTB)»
BKJIIOYAET TEOPETHUECKUE BOIIPOCHI, 103BOJIAIOLINE OLIEHUTh YPOBEHb YCBOSHHS 00Y4atoMMUCS
3HAHUM, U IPAKTHYECKUE 3a/laHUsl, BBISBIIAIONINE CTENEHb CPOPMUPOBAHHOCTH YMEHUN U
BJIJICHUH, IPOBOJUTCS B POPME IK3aMEHa.

DK3aMeH 0 JAaHHOW JUCLUILINHE IPOBOAUTCS B YCTHOM (hopMe 1o 3K3aMEeHallMOHHBIM
Ouiieram, KakJIblil U3 KOTOPBIX BKJIIOUAET 2 TEOPETUUECKUX BOMPOCA U OJIHO NMPAKTUYECKOE
3aJaHHue.

IToxa3aTenu U KPpUTepPUH OLlECHNBAHUS JK3aMeHa:
— Ha OLIEHKY «OTJMYHO» (5 0aioB) —00y4aroluics 1eMOHCTPUPYET BBICOKUI YPOBEHb
c(OPMHPOBAHHOCTU KOMITETEHIIUH, BBICOKMI YPOBEHb 3HAaHUI HE TOJILKO HAa YPOBHE
BOCIIPOU3BECHUS U 00BACHEHHS UH(OPMAIMK, HO M UHTEIUIEKTYalIbHbIE HABBIKU PELICHUS
npo0ieMm u 3a1ay:

e JlaeTCsl KOMIUIEKCHAs OLIEHKA MPEJI0KEHHOM CUTYyallly;

® JICMOHCTPUPYIOTCSl TJyOOKHE 3HAHUSA TEOPETHMUYECKOr0 Marepuaja M YMEHHE HX
MPUMEHSITD;

® [OCJICOA0BATCIILHOC, IPABUIIBHOC BBIIIOJIHCHUEC BCEX IMPAKTUYCCKUX 3aﬂaHHﬁ;
¢ YMCHHC 000CHOBAHHO M3JIaraTh CBOU MBICJIH, J€JI1aTh H€O6XOIII/IMI)I€ BBIBOJbI.

— Ha OLIEHKY «Xopoio» (4 6amia) — 00yJarouuiicss JeMOHCTPUPYET CPEAHUN YPOBEHb
c(OPMHPOBAHHOCTH KOMITETEHIIMI:

® JTacTCa KOMIIJICKCHAA OICHKa npennomeHHoﬁ CUTYyalluH,

® JCMOHCTPHUPYIOTCA NOCTATOYHBIC 3HAHUA TCOPCTUYCCKOIO MAaTCpUaia 1 YMCHHUC UX
MPUMCHATH, HO JOIMYCKAOTCA HC3HAYUTCIIbHBIC OIJ_II/I6KI/I, HCTOYHOCTH

®  BBIIIOJIHCHUC BCCX MPAKTHYCCKUX SajlaHI/If/'I; BO3MOXHBI CIAWHHUYHBIC OHII/I6KI/I,
HCIIPABIIICMBIC CAMHM CTYACHTOM ITOCJIC 3aMCHYAaHUA ITPEIIOaaBaTeCIIA;,

® 3aTpYAHCHUA IIPU AHAIIUTUUYCCKUX OIICpaluiax, IMCPEHOCC 3HaHUH H YMeHI/Iﬁ Ha
HOBBIC, HCCTAHAAPTHBIC CUTYyallnH.

— Ha OLIEHKY «yA0BJeTBOPUTEIbHO» (3 Oaia) — 00yJyarouuiicss 1eMOHCTPUPYET MOPOTOBBIT
ypoBeHb CHOPMUPOBAHHOCTH KOMITETEHITUH:
® 3aTPYyIHEHUS C KOMIUIEKCHOM OLIEHKOH NMPEJIOKEHHON CUTYyalllH;

® HCMOJIHOC TCOPCTHUICCKOC 06OCHOBaHI/IC, TpeGyIOLuee HaBOIANIUX BOIIPOCOB
npenoaaBaTeiIi,

e  BBINOJIHEHUE 3aJJaHU MTPH MOACKA3Ke MPEroaBaTes;
e 3arpyaHEHHs B (OPMYIUPOBKE BHIBOIOB.

— Ha OIICHKY «HeY/0BJIeTBOPUTEJIbHO» (2 6alia u HIKe) -00yJaroIIHiicss HE MOYKET MTOKa3aTh
3HAHWS Ha YPOBHE BOCIIPOU3BEEHUS U 00BICHEHHS HHPOPMAITTT

® HCIIpaBHJIbHAA OLICHKA HpCIIHO)KGHHOfI CUTyalluu,
® OTCYTCTBHUEC TCOPETHUYCCKOI'O 000CHOBAHHUS BBHIIOJIHCHUS






