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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 . 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 1 XUAMHYECKUX TEXHOJIOTHIA

IIporokomor 20 1. Ne

3aB. kadeapoii A.C. iapquKO

Pabouas nmporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peanmsanuu B 2024 - 2025
y4eOHOM rojy Ha 3aceqaHuu Kadeapsl MeTaryprud 1 XAMHYECKUX TEXHOJIOTHIA

IIporokom or 20 1. Ne

3aB. kadeapoii A.C. iapquKO




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

Hensimu ocBoeHUst TUCHUIUIMHBL (MOAYs) «MeTo/bl KOHTpOJIE U aHajJn3a BEILECTB
AB-JIAIOTCSI: OCBAaMBaHUE OCHOBHBIX IPUEMOB MHCTPYMEHTAIBHBIX 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 [IIJTaKa, TPUMEHSIEMbIX B YUePHOI METaIITypIrUH.

2 MecTo THCHHUIIMHBI (MOYJIAA) B CTPYKTYpPe 00pa30BaTe/IbHOI MporpaMMsl

JucuummHa MeTonbl KOHTPOJISI M aHajau3a BEIECTB BXOAWT B BapUAaTUBHYIO 4acTb
y4eOHOro I1aHa 00pa30BaTeIbHON IPOrPaMMBbI.

Jns  u3ydeHUs  QUCLUIUIMHBL  HEOOXOOUMbl  3HaHUS  (YMEHMs,  BIJIAJICHUsA),
c(OpMHUPOBAHHBIC B PE3YIIBTATE U3YUCHHSI JUCITUTUTUH/ IPAKTUK:

Maremaruka

®dusuka

Xumus

3nanus (YMEHHs, BIAJICHUS), TOTyYCHHbIE NPH M3YyYCHUU TAHHOM NUCIMIUIMHBI OyIyT
HEO0XO0AUMBI JUIsl U3yUeHUS UCHUILINH/TIPAKTHK:

MeTo bl KOHTPOJIA JOMEHHOTO Mpoliecca

[InanupoBaHue dKCIIEpUMEHTA

Hayuno-uccnenoBarenbckas padoTa

[TonroToBka K 3aluTe 1 3aIKTa BBITYCKHON KBAJIM(UKAIMOHHON paboThI

[ToaroroBka Kk ciade u cjaua rocyapCTBEHHOT0 SK3aMeHa

3 Komnerenuun odyuarouierocs, popMupyemMbie B pe3yibTaTe 0CBOEHUS

AUCHHUILIMHBI (MOYJI5) ¥ IJIAHUPYEMBbIe Pe3yIbTAThI 00y4eHH s

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

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

TpeOOBaHUS HAIIMOHAIBHBIX U MEXIYHAPOJHBIX CTAHAAPTOB B 00JIACTH MPOPECCHOHANTBHON
JESATEIIBHOCTH

3HaTh ¢ OCHOBHBIC OIIPCACICHUA U ITOHATUA METPOJIOTUUCCKUX HOPM U ITPABUJT
¢* OCHOBHBIC MCTOAbI HCCHCHOB&HHﬁ, HCIOJIb3YEMbIX B MCTAJUTYPTHH,

¢ IIpaBHJia OCHOBHBIX HCCHG)IOBaHPlﬁ, Ha3bIBAaTh UX I''TaBHBIC
XapPaKTCPUCTUKHU;

® OIIpCACIICHHUS IMTPOLECCOB, 3aJI0KCHHBIX B OCHOBY HCCH@}IOB&HHﬁ;




VYmeTb

(] BBIIENATH OCHOBHBIC HAIPABJICHUS UCCIICIOBAHUIA;

[J 06cyxmath criocoObl 3 PEKTUBHOTO PEUICHHS B 00JIACTH METPOJIOTHH;
[] pacriozHaBaTh 3¢(HEKTUBHOE pemieHrne oT Hed(PHEKTUBHOTO;

(] MPUMEHSTh METPOJIOTUIECKIE HOPMBI M TPaBmiIa B MPodeccHOHATBHON
JeSITeIbHOCTH; UCTIOIB30BaTh HX Ha MEXKIUCIUIUTMHAPHOM YPOBHE;

[ mpuoOpeTaTh 3HaHUS B 00JIACTH CTAHAAPTOB, IPUMEHSICMBIX B
METaJUTYpTrHH;

] KOPPEKTHO BBIPAXKATh U apTyMEHTUPOBAHO OOOCHOBBIBATH MOJIOKCHHS
MPEIMETHOM 00J1aCTH 3HAHMUSI.

Bnanets

[J MpaKTU4ECKUMHU HAaBBIKAMH MCIOJIb30BaHUS JIEMEHTOB CTaHIapPTOB HA
JPYTrUX JACLMIUIMHAX, HA 3aHATUAX B AyJJUTOPUHU U HA MPOU3BOJCTBEHHOMN
MPaKTHUKE;

[J cmocobamu IEMOHCTpAIlMK YMEHUS aHATU3UPOBATh CUTYallMIO B 00J1acTH
HCCJIEIOBAHUI U U3MEPEHHUI;

(] MmeTogaMu U3MEPEHHI U UCCIEA0BAHUI;

(] HaBBIKAMHU U METOAMKAMHU 000OIICHHS PE3yIbTaTOB PELICHHUS, IKCIIEPH
-MEHTAJIbHOU JIeSITEIbHOCTH;

[J crmocobamul OIeHUBAHUS 3HAYMMOCTH U MPAKTUYECKON MTPUTOTHOCTH
MOJYYEHHBIX PE3YyJIbTATOB;

[] OCHOBHBIMHU METOJaMH UCCIIEI0OBAaHUS B 00JaCTU METAILTYpPIHH,
MPAKTUYECKUMU YMEHHSMHU U HABBIKAMU UX UCITOJIb30BaHUS;

[] OCHOBHBIMHU METOJaMH PEIICHHUS 3a/1a4 B 00JIACTH METOJOB aHAIN3a B
METAJUTYPTHH;

[J mpodeccroHABHBIM SI3BIKOM MPEAMETHOM 00JIacTH 3HAHUS;

[J crmoco6amu COBEPILIEHCTBOBaHUS MPOPECCUOHANBHBIX 3HAHUN U YMEHUN
MyTeM MCIMOJIb30BaHUS BO3MOXKHOCTEH MH(POPMAIIMOHHOM CpeibI.

[TK-2 criocoOHOCTHIO BBIOUPATH METO/IbI UCCIIEI0BAHUS, INIAHUPOBAThH U MPOBOIUTH
HE00XO0/IMMBbIE KCIIEPUMEHTBI, HHTEPIIPETUPOBATh PE3yJIbTaThl U JeIaTh BHIBOIbI

3HaTh

-OCHOBHBIC METO/JIbI KOHTPOJIA U aHAJIM3a BCUICCTB, IPUMCHACMBIC B
METAJUTYPIUH;

-OCHOBHBIC OIMPEACIICHUS U IIOHATHA, XapaKTCPHU3YIOIIUE MCTOAbI
HCCIICIOBAHUIM;

- OCHOBHBIE 3aKOHBI, JISKAII[E€ B OCHOBE METOJ/IOB HCCIICAOBaHUI;

VYmMmern

- 00Ccyk11aTh crmocoObI BEIOOpA METO/1a aHATTN3A,

- IJITAHUPOBATH U MPOBOJIUTH HEOOXOAUMBIE UCCIIEIOBAHUS;

- I/IHTepHpeTI/IpOBaTB nu aHaJ'II/I3I/Ip0BaTB pe?)y.]'IBTaTI)I HCCHCHOB&HHﬁ;
-JieJaTh BBIBOJIBI IO Pe3yJbTaTaM UCCIIeI0BAHUM;

Bnanets

- MPAKTUYECKUMU HABBIKAMH TPUMEHEHHSI METO/IOB UCCIICTOBAHHS;
- MPaKTUYECKUMHU HaBBIKAMHU 0TOOpa MPOOBI BEIIECTBA ISl AaHAIN3A;
-croco0aMu OLIEHWBAHUS 3HAYUMOCTH U MPAKTUYECKON MPUTOTHOCTH
MOJTYYEHHBIX PE3YJIHTATOB;

- OCHOBHBIMHU METOJIaMH PEIICHUS 3a/1a4 B 00JIACTU METOJOB KOHTPOJIS U
aHaJIM3a BEIECTB;

IIK-4 TOTOBHOCTRIO HCIIOJIH30BaTh OCHOBHEIC IMOHATHSA, 3aKOHBI U MOACIIU TEPMOJUHAMUKH,
XUMHYECKOM KHHCTHUKHU, IICPCHOCA TCIIJIa U MACChI




3HaTh -OCHOBHBLIC 3aKOHbBI TCPMOJUHAMUKHA U XHUMHYISCKOHN KHUHCTHUKH,
-onpeaACICHUSA OCHOBHBIX MMOHSTHMN TCPMOANHAMUKHU U XUMHYECKOM
KHHCTHKH,

-onpeacCiICHUs NpoUeCCOB, IMPOTCKAOIIUX B XHUMHUYECKOM TCPMOANHAMHKE U
XHUMHYSCKOHN KHUHCETHKCE,

YMerh - OOBSICHATD TUITHUYHBIE MOJICTH TIPOIIECCOB TEPMOJIUHAMHUKN U XUMHUYECKOMN
KHUHETHUKU;

- BBIJICTISITh OCHOBHBIE 3aKOHOMEPHOCTH B MPOIECCaX TEPMOAMHAMUKH U
XUMHYCCKOM KMHETHKU;

- TPUMEHSTh 3HAHHS TEPMOJUHAMUKU M XUMUUECKOU KUHETUKH B
npodeccnoHabHOMN e TEIBHOCTH;

BJ'Ia,I[eTB -IIPAKTHYCCKNMH HABbIKaMHU paCLIéTOB B pa3aciic TCpMOJUHAMUKH U
XHUMHYE-CKOU KHMHCTHKH,

- OCHOBHBIMH MECTOAaMH PCIICHUA 3a1a4 B obnacTu MCTOJOB KOHTPOJIA U
aHa-JIn3a BCIICCTB,

- HaBbIKaMH1 M1 MCTOAHMKaMH O606H.[CHI/I$I PE3YyJIbTATOB PCUICHUS,
3KCH6pPIM€HT3.JII:HOfI JACATCIIBHOCTH.

[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.

YMerb - BEIOMpATh AP PEKTUBHBIE METO/IbI NCCIICIOBAHMIA;
- OLIEHUBATh KaYECTBO IMOCTYIAIOLIErO ChIPbsi, TOTOBOW MPOAYKIIUH;
-BBIJIEIISATh OCHOBHBIE HANPABIICHUS HCCIICOBAHUI;

BJ'IaI[eTB - XUMHWYECCKUMHU U (1)I/IBI/IKO-XI/IMI/I‘-I€CKI/IMI/I METOJaMU aHaJIn3a,
o0ecrnevnBarIIMMHA COBPEMEHHBIE TpeOOBaHuUs K 0€30MacHOCTH
TE€XHOJOTHYECKHUX IPOIECCOB;

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

- HaBBIKaMHU U METOJaMH 0000IIIEHUs Pe3yIbTaTOB UCCIICIOBAHUM.




4. CTpyKTypa, 00bEM H coaep:KkaHue TUCHUIIMHBI (MOAYJIs)
OO0mas TpyI0eMKOCTh JUCIUIUIMHBI COCTAaBisieT 3 3a4eTHBIX enuuuil 108 akaa. gacoB, B TOM

YUCJIC:

— KOHTaKTHas padorta — 37,15 akan. 4acos:
— ayauTopHas — 34 akaj. 4acos;
— BHeaynutopHas — 3,15 akaz. gyacos

— caMocrosTenbHas pabora — 35,15 akan. 4acos;
— MOJTOTOBKA K dK3aMeHy — 35,7 akaj. yaca

dopma aTTecTaluu - SK3aMEH

AynutopHas § s
o | xoHTaKTHAs pabora & 3 dopma TeKyILEero
S B
= o u KOHTPOJISt
Pasnen/ Tema 3 (B akan. vacax) E B A . p Kon
S 3 © |caMOCTOATENbHOI | ycrieBaeMOCTH U
JUCIUATUTAHBI 5 [ . | koMnerentn
O 2 £ paboThI TIPOMEKYTOYHOM
nmab. |mpakT.| s & ATTeCTallHH
Jlex. san. | zam | & B
. O
1. 1 Pa3zmen: MeTonpl OOHApYKEHHS |
KOJINYECTBEHHOTO orpeesIeHHs
3JIEMEHTOB
11 11. Tema: Texuuueckwuii
KOHTPOJIb. Haznauenwne K-2. TIK-4
TEXHUYECKOTr0 KOHTPOJISL. 2 2 KoHCIeKT ITposepka HK’-13 '
Opranuzanus CITyKOBI KOHCIIEKTa .
OIlK-8
aHAITUTUYECKOTO KOHTPOJIS
COBPEMEHHOTO TIPOU3BOJICTBA
IK-2, TIK-4
12 1.2. Tema: XuMHUYECKHE U ITpoBepka ; '
2 2 Koucnekr TIK-13,
OXMA. Knaccudukanus MeToa0B. KOHCIIEKTOB
OI1K-8
6
13 13 Tema: Bwibop wmerona
aHanmu3a. OOmas OIeHKa METOJIOB
aHanmu3a.  BUAbl  TEXHHYECKHX
AQHAJIN30B. ITopor MK-2. TIK-4
YYBCTBUTENIBHOCTH, NPaBUILHOCTD, Koncnexr, CobecenmoBanue, ; '
2 2 TIK-13
BOCHPON3BOAUMOCTb. CitydaiiHbIe U edepar KOJUIOKBUYM .
y ¥ OIK-8
CHUCTEMATUYECKUE  TIOTPEUIHOCTH.
OCHOBHBIC TpPUEMBI W  METOIbI
MPSIMOTO KOJINYECTBEHHOTO
OTIpEICIICHHSL.
Wroro no pazaeny 6 6
2. 2. Pazgen: XUMHUYECKHE METOIbI
aHaJn3a
[IpoBepka
Hanucanue o (’popMner:ma u
2.1 2.1. Tema: I'paBUMETpHYCCKHUI TEOPETUYECKOTO P
BBIMOJTHCHHS
aHanmm3 BBE/ICHUS K 1a60PATODHO
Ocaxnmaemass ¥ TpaBUMETpPUIECKAs nabopaTopHOit 2 60TEI [1K-2, TIK-4,
OpPMBI ananusupyemoro| 6 | 2 | 42U 6 abote p TIK-13,
y [Iposepka
KOMITOHEHTA. aBUMETPHUYECKHE eIIeHHE . -
r P z[oll)vlamﬂen OIIK-8
pacuetsl. TeopeTnyeckue OCHOBBI JIOMAIIIHUX 3a/1a4 AGOTLL 11O
BBIJICJICHHUS OCAJIKOB U3 PACTBOPOB. IonroroBka P
PELIeHHUIO 3a1a4
KOJJIOKBUYMY
KommokBuym




Hanucanue [IpoBepka
2.2 2.2. Tema: Turpumerpuyeckue boBep
N TeopeTHyeckoro | ohopmieHus U
Meronsl aHanmu3a. CTaHAapTHBIA
BBEJICHHS K BBITIOJTHEHHUS
pactBop. Tutpo-Banme. OCHOBHEIE . .
naboparopHoil | JabopaTOpHO
MIPUEMBI TUTPUMETPUUECKUX IK-2, TIK-4,
. pabote paboThI
omnpeneneHuid. KuciaoTHo-ocHOBHOE 4 | 4121 6 TIK-13,
Pemenne [Iposepka
THTPOBAHUE. . OIIK-8
JIOMAaIIHUX 32124 JIOMaImHe#t
OKHCIIUTETBHO-BOCCTAHOBUTEIIFHOEC
IMoxroroBka paboTHI 1O
TUTpOBaHWE.  Pacuer  KpUBBIX
KOJUIOKBHYMY | pemienuro 3amay
TUTPOBAHUS
Pedepar Kommoxsuym
HUroro no pazaeny 6 | 8/4U 12
3. 3. Pasmem: ¢usmko-xuMHUeCKue
METO/IbI aHAIN3a
Hanwucanue [IpoBepka
TeopeTuueckoro | odopmiaeHus u
BBEJICHHS K BBITIOJTHEHHUS
3.1 3.1 Tema: DeKTPOXUMHIECKHUE 8 N 6 N
METOTEL AHA3A naboparopHoii | Jadbopatopuoit | ITK-2, TIK-4,
KOHAYKTOMETpHS ’ 3 5 5 pabote padoTHI TIK-13,
K P Pemenne ITposepka OIIK-8
TToTeHITHOMETPHSL. o
JIOMAIIIHUX 3a/1a4 JIOMaIHeH
IloaroroBka K paboThI 1o
KOJUIOKBUYMY | PEIUECHHIO 3a1a4
Hanucanue [IpoBepka
TeopeTHyeckoro | ohopmieHus u
3.2 3.2, Tema: BBEJICHUS K BBINOJIHEHUS
CIIeKTPOCKOITHYECKHE METO/IBI naboparopHoii | JabopaTopHO TK-2. TIK-4
aHausa. DoTOMETPUUECKUH pabore paboThI . '
2 4121 5 TK-13,
aHan3. OcCHOBHBIE 3aKOHBI Pemenue IpoBepka OIIK-8
cBeronornomenus. 3akoH byrepa - JIOMAITHUX 3a7a4 JiomarHei
JlamGepTa — Bepa. Ilogroroska k paboTsI o
KOJUIOKBUYMY | pelIeHHIO 3a1a4
Pedepar KosmtoxkBuym
HWroro no pazaeny 5 921 10
4. 4. Pazgen: KuneTrnueckne METOIbI
aHaM3a
4.1 4.1 Tema: OCHOBHBIE IPHEMBI
Koncmekr CobecenoBanue
KUHETUYECKHMX METOJOB aHaJiu3a. I1K-2, I1K-4,
Nzyuenue 0 TEME
Meron TaHT€HCOB. Meron 5 [ Sanuira TIK-13,
(uxcupoBaHHOTO BpeMeHU. Meron patyp H OIIK-8
N Pegepar pedepatoB
(UKCHPOBAHHOW KOHIEHTPAIUU
Wroro no pazneny 5
5. 5. Pazmen: wMerombl MOJArOTOBKU
IpoObI K aHAIU3Y
o [IpoBepka
51 5.1 Tema: Otbop cpenHen orl)v[amzeﬁ MK-2, TIK-4,
MPOOBL. Mertoapt IIOATOTOBKH 2,15 | Pemenwe 3amau t TIK-13,
paboThI 10
IpoOBI K aHATIH3Y. OIIK-8
peUICHHIO 33124
HWroro no pazneny 2,15
Hroro 3a cemectp 17 117/61 35,15 dK3aMeH
ITK-2,ITK-
Hroro no aucuumninnne 17 [17/611 35,15 9K3aMeH 4,1IK-13,0IIK

-8




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

5 O6pazoBaTenbHbIC U HHPOPMAITMOHHBIE TEXHOJIOTUH

IIpoexkTupoBanue oOyueHuUs: CTPOUTCS HA OCHOBE CIIEAYIOIIMX PUHIUIIOB:

- OOyueHue Ha OCHOBE MHTErPAllUU C HAYKOI U POU3BOICTBOM.

- IIpodeccuonanbHO-TBOpUYECKast HAPABIEHHOCTh O0yUCHHS.

- OpHEeHTHPOBAHHOCTH O0YUEHUS Ha JINYHOCTb.

- OpHCHTHPOBAaHHOCTh OOy4YEHHUS HAa pPAa3BUTHE OMNBITa CamMo0Opa30BATEIBHOMN
JESTEIbHOCTH OYAYIIEero CreUaINnCTa.

JUist MOCTHXKEHUS IUIAHHUPYEMBIX Ppe3yJIbTaToB OOy4YeHHs, B IucHMIUIMHE «MeToabl
KOHTPOJISI M aHAJIM3a BELIECTBY UCIIOIb3YIOTCS pa3InuHble 00pa30oBaTeIbHbIe TEXHOIOTHH:

1. TpaguumonHele o00pa3oBaTeNbHbIE TEXHOJOTUU: WHGOPMALMOHHAS  JICKIIHS,
1abopaToOpHbIE 3aHITHS.

2. NHupopMalilnoHHO-KOMMYHHKAIIUOHHBIE o0Opa3oBaTebHbIE TEXHOJIOTUH:
nekuus-Buzyanuzanus. I[lpaktuyeckoe 3aHsTHE B (GopMe Mpe3eHTAlMd — NPEICTaBICHUE
Pe3yJIbTaTOB C UCIIOJIb30BAaHUEM CIELMATIM3UPOBAHHBIX IPOIPAMMHBIX CpPEJ.

3. MudopmanroHHO-pa3BUBAIOIINE TEXHOJIOTUHU, HaINpaBlieHHble Ha (OPMHUPOBAHUE
CUCTEMbl 3HAHWMN, 3allOMHHAHUE U CBOOOAHOE omnepupoBaHue UMU. [Ipu camocTosTenTpHOM
U3YYCHUU JIUTEPATypbl MPUMEHEHHE COBPEMEHHBIX WH(GOPMALMOHHBIX TEXHOJOTUN TS
CaMOCTOSITENIFHOTO TIONOJTHEHNUS 3HAHUH, BKITFOYasl HCIIOJIb30BaHUE TEXHUYECKHUX U 3JIEKTPOHHBIX
cpencTB UH(poOpMaLHH.

4. JlesTeNbHOCTHBIE MPAKTHKO-OPHEHTUPOBAHHBIC TEXHOJOTHH, HAINpPaBJICHHBIE Ha
dbopMupoBaHUe CUCTEMBI TPOHECCHOHATBHBIX MPAKTUYECKUX YMEHHM MPHU pa30ope KOHKPETHBIX
CUTyalluid, OCHOBAaHHBIX Ha TIPAKTHYECKUX NpPUMEpax, OOECICUNBAOIINX BO3MOXKHOCTh
KaueCTBEHHO BBIMIOJIIHATH MPOPECCHOHATBHYIO 1€ITEIbHOCTb.

5. Pa3BuBaromme mnpoOIEMHO-OPHEHTHPOBAHHBIE TEXHOJOTHH, HaIlpaBJICHHbIE Ha
dopmMHupoBaHHE W  pa3BUTHUE NPOOJIEMHOTO0 MBIIUIEHUS, MBICIUTENIBHOW aKTUBHOCTH,
CIOCOOHOCTH BHJIETh U (POPMYJIIMPOBATH MPOOJIEMBI, BEIOMPATH CMOCOOBI M CPENCTBA ST UX
pelieHus.

6. MHTepakTUBHBIE TEXHOJIOTHUHU: KOJUIEKTUBHOE OOCYKIEHHE KaKoro-iubo CIIOPHOTrO
BOIpoca, MpoOsieMbl, BbISIBIEHHE MHEHHH B rpymme. M3noxenue npodiemM M UX COBMECTHOE
pelleHueE.

7. JIMYHOCTHO-OPUEHTUPOBAHHBIE TEXHOJIOTUM OO0Yy4YeHHs, O0OecreuMBaloIIUe B XOJe
y4eOHOro Impolecca y4eT pas3iMyHbIX CHOCOOHOCTEH o0yuyaeMbIX, CO37aHHe HEOOXOIMMBIX
YCIIOBHH JUTSI pa3BUTHUS UX MHIUBHIYaJIbHBIX CIIOCOOHOCTEH, pa3BUTHE aKTUBHOCTH JIMYHOCTH B
yuyeObHOM Tmpouecce. JINYHOCTHO-OpUEHTHPOBAHHBIE TEXHOJOTMH OOYYeHMsI peau3yloTcs B
pe3yibTaTe WHIUBHIYaTbHOTO OOIIEHUS IIperojaBaTeNiss M CTYJICHTa, NPH BBIIOJHEHUU W
3anuTe 1ab0paTOpHBIX paboT.

B xome nmamoroBoro oOydeHHsI CTYASHTHI yd4arcss KPUTHUYECKH MBICIUTh, PEIIaTh
CJIO’KHBIE MPOOJIEMBbl Ha OCHOBE aHajM3a OOCTOSTEIbCTB M COOTBETCTBYIOLIEH HH(pOpMAIHH,
B3BEIIMBATh aJTbTCPHATUBHBIC MHEHUS, NMPUHUMATh MPOTyMaHHBIE PEIICHUS, YJ4acTBOBATh B
JTUCKYCCHsIX, oOmarbes. s 3Toro Ha 3aHATUSX OpPraHU3yIOTCs IpymmnoBas paboTa, paboTa ¢
JOKYMEHTaMH U Pa3InYHBIMHA UICTOYHUKAaMHU HHPOPMALINH.

Peanun3zanus Takoro nojxo/1a OCyIECTBIISIETCS CIEAYIOUIMM 00pa3oM:

1. Pacnpenenenue tem pedeparoB C y4eTOM IOKEITAaHUHM CTYAEHTOB, TEMATHKH HX
HaYYHbIX UHTEPECOB U T.II.

2. TlogroroBka cTyjaeHTaMd (OPMBI OTUYETHOCTH CaMOCTOSTEIBHOU paboThl (pedepar-
MPE3EHTAINS, OTYET TI0 BBIITOJIHEHHOM JJa0opaTOpHOii paboTe).

3. OOcyxneHue TOATOTOBJIEHHOTO OTYETa IO JIa0OpaTOpHOM paboTe B peKUME
JMCKYCCHH C 3JIEMEHTAMH KOJUIEKTUBHOTO PEILICHHS TBOPUECKUX 3a/1a4.

Jlns OLleHKH 3HAHUW PEKOMEHAYETCS HMCIOJIb30BAaTh PEUTHHTOBYIO CHUCTEMY, KOTOpAas
o0ecreynBaeT TUarHOCTUKY JOCTHKEHHUS 00y4aeMbIM 3a/laHHOTO YPOBHSI KOMIIETEHTHOCTH Ha



CTyeHTa — Ha0paTh MaKCHMAJIbHOE YHCIIO OAJIOB.

6 YueOHO-MeTOAUYECKOE 00eciedeHUe CAMOCTOSITeJIbHOI PadoThl 00y4yaroIMXCcst
IIpencrasneno B npuiioxeHu 1.

7 OueHoYHbIE CPeICTBA JIS POBeIeHUs POMEKYTOYHOM aTTecTaluu
[IpencraBieHbl B IPUIOKEHUH 2.

8 YueOHo-MeTOAMYecKOEe H HH(POPMALIMOHHOE O0ecneyeHue TUCIUIIHHBI (MOTYJIs1)

a) OcHoBHas TUTEpaTypa:

1. dusuko-xumudeckue Metoabl ananusza / Bamosa (Komsutoa) B.J., Abecamze JI.T. -
Mockaa :/lamkoB u K, 2018. - 224 c.: ISBN 978-5-394-01751-3 - Tekcr : anektpoHHbIi. - URL:
https://new.znanium.com/document?id=272164

https://new.znanium.com/read?id=272164

2. Ananuthdeckas XuMUS M (U3MKO-XMMHYECKHE METOAbl aHallM3a: IInaprajika. —
Mocka : PHUOP. — 176 c. - Teker : omekrponnsii. -  URL:
https://new.znanium.com/catalog/product/614848

https://new.znanium.com/read?id=283039

0) JlonosiHuTebHAS JIUTEPATYpA:

1. Ananutnyeckas xumust : yaeOnuk / H.M. Mosuyan, P.I'. Pomanosa, T.C. ['opOyHoBa [1
ap.]. — M. : UHOPA-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'. AnaymTrueckas XUMHUS: XUMHYECKAE METOBI aHATN3a [ DIEKTPOHHBIN
pe-cypc] : yueOnuk / E.I'. BnacoBa, A.®. XKykos, .. Konocora, K.A. Komaposa ; moj pen.
[Ter-pyxuna O.M., Kysnenosoit JI.b.. — Onektpon. naH. — MockBa @ W3narenbcTBo
"Jlabopatopus 3Hanuit", 2017. — 467 c. — Pexum mocryna: https://e.lanbook.com/book/97407 .
— 3arJ. ¢ ’K-pana.

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

3. Ananutndeckas xumus: YueOuuk / Mosuan H.U., Pomanosa P.I'., T'opoynosa T.C. -
M.:HUL[ UTHOPA-M, 2016. - 394 c.: 60x90 1/16. - (Bsicuiece obOpa3zoBanue: bakamaBpuar)
(ITeperutér) ISBN 978-5-16-009311-6

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

4. AnamuTtrdeckas XuMus. Xpomarorpaduueckie MeTo/Ibl aHaau3a: Y4eoHoe nocooue /
A.U. Kebentsie. - M.: HUL] Uudpa-M; MH.: Hos. 3nanue, 2013. - 206 c.: wi.; 60x90 1/16. -
(Boic-mee oopazoBanwue). (meperiet) ISBN 978-5-16-006615-8

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

5. CniektpanbHble METOIbI aHamu3a: YdyeoHoe mocodue / [Tamkosa E.B., Bomocora E.B.,
HMuny-nsa A.H. - M.:CtI'AY - "Arpyc", 2017. - 56 c.: ISBN

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

6. Kpeutoa, C. A. KucnoTHO-OCHOBHOE THUTPOBAaHHE B BOJHBIX PacTBOpax : yuyeOHOe
nocobue / C. A. KposutoBa, 3. 1. Koctuna, U. B. TTonypko ; MI'TY. - [2-e u3a., HOArOT. 110 med.
u3a. 2015 r.]. - Marauroropck : MI'TY, 2017. - 1 snekrpon. ont. muck (CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2849.pdf&show=dcatalogues/1/1133
271/2849.pdf&view=true  (mata oOpamenus: 04.10.2019). - MakpooObekT. - Tekcr
3JIEKTPOHHBIMN.

7. Maxotkuna, E. C. Kiaccuueckue meronabl ananuza . ydeOHoe mocoduwe / E. C.
Maxotkuna, M. B. lllyouna ; MI'TVY. - Marautoropck : MI'TY, 2016. - 1 351eKTpOH. ONT. TUCK
(CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2680.pdf&show=dcatalogues/1/1131



https://new.znanium.com/document?id=272164
https://new.znanium.com/read?id=272164
https://new.znanium.com/catalog/product/614848
https://new.znanium.com/read?id=283039
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=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/1/1131

(mata ooparenus: 04.10.2019). - MakpooOBbeKT. - TEKCT : 3JIEKTPOHHBIH.

B) MeTonuyeckue ykazaHusi:

1. KoHAYKTOMETPHUYECKOE U BBICOKOYACTOTHOE TUTPOBAHUE: METOJIUYCCKHE YKA3aHHS K
BBITMIOJHEHHIO Ta00paTOpHOI paboThl MO nuciuIuinHe «MeTopl KOHTPOJIS U aHAIM3a BELIECTBY
i cryaenToB crneuuanbHoctd 150101.65 «Metammyprus 4epHBIX METauioB» BcexX (Gopm
00ydenusi. Marauroropck: M3n-Bo Marauroropck. roc. Texs. yu-ta um. I'.11. Hocosa, 2013. 7c.

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

3. KoMIuiekCoHOMETpUYEeCKIi METO/I aHAIM3a: METOIMYECKUE YKa3aHUs K TAO0OpaTOpHOH
paboTe u 3a1aHuA 17151 CAMOCTOSTEIbHON PabOTHI MO TUCIUTUINHE

«Ananmutnueckas xumusi 1 OXMA», «MeTonbl KOHTPOJS W aHaiIM3a BEIIECTBA» |
Marnuroropck: 'OY BITIO «MI'TVY», 2010. 30 c.

4. TToTCHIMOMETPUYCCKUN METOJ] aHaIKM3a: METOAMYCCKHE yKa3aHUs K JIa0OpaTOPHBIM
pabotaM mo aucuuILiiHe «AHanuTHdeckas xumus U OXMAy»; Marautoropck: 'OY BIIO
«MI'TY», 2010.- 17 c.

r) [Iporpammuoe obecneuenue u UaTepuer-pecypcebi:

IIporpamMmmHoe oGecrieueHue

HaumenoBanue .
0 Ne norosopa Cpoxk neiicTBHS TUIEH3UH

MS Windows 7
Professional(msa  |1-1227-18 ot 08.10.2018 11.10.2021
KJ14CCOB)
7Zip CBOOOTHO paCIpOCTPaHIEMOE OECCPOUHO
MS Windows 7
Professional (s [[-757-17 o1 27.06.2017 27.07.2018
KJ1aCCOB)
MS Off_lce 2007 Ne 135 ot 17.09.2007 O6eccpouHo
Professional
FAR Manager CBOOOIHO pacIpOCTPaHIEMOE OECCPOYHO

IIpodeccnonasibubie 0a3bl JAHHBIX 1 HHPOPMALMOHHbIE CIIPABOYHBbIE CHCTEMbI

HazBanue kypca Ccpuika
URL:
HanmonanbHas nHpOpMaIIMOHHO-aHATUTHYECKas CUCTEMA — Ly . .
S https://elibrary.ru/project_risc.as
Poccuiickuit nunaexc Hayanoro rutupoBanus (PYTHL) D

[Touckoras cucrema Axanemus Google (Google Scholar)  [URL: https://scholar.google.ru/

Nudopmanmonnas cucrtema - EnmHOEe OKHO JocTyma K
HH(GOPMAIMOHHBIM Pecypcam

OnektpoHHass 0Oa3a mepuojuyeckux u3ganuii East View
Information Services, OO0 «MIBUCy

URL: http://window.edu.ru/

https://dlib.eastview.com/

https://www.rsl.ru/ru/4readers/c
ataloques/
DnexkTpoHHble pecypcesl  Oubmmorekn MITY wmm. T.H.|http://magtu.ru:8085/marcweb?2/
Hocosa Default.asp

Poccutiickas ['ocynapctBennas oubnuoreka. Karanoru



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

®denepanbHbI 00pa30BaTENBHBIM TOPTAT — DKOHOMHMKA.
Couunonorusi. MeHeKMEHT

http://ecsocman.hse.ru/

Yuuepcurerckas napopmanuonnas cuctema POCCUSA

https://uisrussia.msu.ru

MexayHaponHass HaykoMeTpudeckas pedepaTHBHas H
HIOJIHOTEKCTOBAs 0a3a JaHHBIX HayuyHbIX u3nanuii «Web of
science»

http://webofscience.com

MexnayHnaponnass pedepaTUBHasT W IOJHOTEKCTOBAS
crpaBoyHas 6a3a JaHHBIX HAYYHbIX M3/1aHUH «SCOPUSH

http://scopus.com

Me)I(,I[YHapOI[Ha}I pe(bepaTI/IBHaH n ITIOJIHOTCKCTOBAsA
crpaBovHas 0a3a JaHHBIX HAay4YHBIX HM3JIaHHN «Springer
Nature»

https://www.nature.com/siteindex

Apxus Hay4YHBIX KypHAJIOB «HanmonanpHbIi
AIIEKTPOHHO-MH(POPMATMOHHBIH  KoHmopumym»  (HII
HOHKOH)

https://archive.neicon.ru/xmlui /

9 MaTepuajibHO-TeXHHYeCKOe o0ecneyeHue TUCIUIIUHBI (MO1YJIs1)

MaTepI/IaJ'IBHO'TeXHI/I‘IeCKOG obOecrieyeHue JUCHUITIIIMHBI BKIIFOYACT:



https://uisrussia.msu.ru/
http://webofscience.com/
http://scopus.com/
https://www.nature.com/siteindex
https://archive.neicon.ru/xmlui

ayauropun: MynbTUMEUIHbBIE CPEACTBA XPaHEHHsI, TIEpelauy U IPEeICTaBICHUS HH(OPMAIIHH.

VY4eOHbIE AayAUTOPUU JJIsl  TIPOBEICHUS TPAKTHYECKUX 3aHITHH, TPYNIOBBIX U
WH/IMBUYAJIbHBIX KOHCYJIbTAIUN, TEKYILETO KOHTPOJIA ¥ IPOMEXKYTOUHOH arTectanuu. OcHaleHue
ayJUTOPUN:MYJIbTHMEINIHBIC CPEICTBA XPaHEHHS, IEPEIaud U MPEICTABICHUS HHPOPMAIINH.

Kommiiekc TeCcTOBBIX 3aJaHMii sl TPOBEACHUS MPOMEKYTOUHBIX U PYOESKHBIX
KoHTponei.[lomeniennss  JuiE  caMOCTOATENBHON  paboThl  oOyuwarommxcs:IlepcoHabHbIe
KomieloTepbl ¢ maketom MS Office, Beixomom B MHTEpHET M C JOCTYIIOM B DIICKTPOHHYIO
UH(POPMAIIMOHHO-00pa30BaTebHYI0  cpeny  yHuBepcutera.lloMernenuss uisi  XpaHEHUS U
npopHIAKTHIECKOTO 00CTyKUBaHHUs yueOHOro o0opynoBanus. OcHaieHue: mKadsl 1 XpaHSHUs
y4eOHO-METOIMYECKONW JOKYMEHTAIIUU, YIYEOHOro 000pYy/IOBaHMs U y4eOHO-HATJISIHBIX MOCOOHUH.
VY4eOHble ayJUTOPUN [T IPOBEICHHS JIA0OPATOPHBIX PadOT:

- XUMUYECKUE PEaKTHBbI

- XUMHUYECKas 1ocy/1a

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

- Bechl 1aboparopubie BK. Monudukammu BK-300

- HU3KOTeMITlepaTypHast jabopaTtopHas snektporeds SNOL10/10

- 3JICKTPOIIeYb COMPOTUBIICHUs KamepHas 1abopa-Topuas CHOJI 10/10

- pH-metpe1 Dkcnept —pH

- TepMmocTar Buckosumerpudeckuii LOIP LT-910

- cnektpodoTometp I13 -5300BU

- TUTPATOp BBICOKOYACTOTHBIN 1abopaTop-Hbii 1D -6J11

- maboparopuslii pediekromerp RL2 (4322)

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

- 3JIEKTPOIICYb COMTPOTUBIICHUS KaMepHas 1abopa-Topuas CHOJI 10/10

-xpomarorpad: Xpomarek- Kpucramr 5000 uc.2



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

Mo nucuuruinHe «MeToIbl KOHTPOJIS M aHaIKM3a BEIIECTB» MPEAYCMOTPEHA ayIUTOPHAS U
BHEAYIUTOPHAsI CAMOCTOSITEIbHAS paboTa 00yUJarOIIUXCS.

AyauTopHasi CaMOCTOSATEIbHAsI Pab0Ta CTYACHTOB MPEIIOIaraeT PelieHHEe KOHTPOIbHBIX
3a1a4 Ha Ha60paTOpHBIX 3aHATUAX (I/IHI[I/IBI/II[yaJILHBIe HCCIICAOBaHUs TIPH BBIIIOJIHCHUU
n1abopaTopHOit paboThI).

IIpuMepHbIe BONPOCHI K KOJUIOKBHYMaM
Tumpumempuueckuii ananu3. Kucnomno-ocnoenoe mumposanue

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. DUKCaHal.

4. Metoasl THTpUMETpUYECKOTro aHanu3a. Kiaccudukanus MeTonos:
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 MeTOZie. B kakux KoopauHaTax CTpOSIT, TOUKa
9KBUBAJIEHTHOCTH, CKaYOK TUTpoBaHus. Pacuet pH.

6. MuaukaTtopbl KUCIOTHO-OCHOBHOTO TUTPOBaHMA. BrIOOp HHAMKATOPOB. MHAMKATOPHBIE

norpemHocTi. O0s3aTeNbHO M COBMAIeHHE TOUYKU TUTPOBAHUS U KOHEYHON TOUKH

TUTPOBaHUA?

TuTpoBaHNE MHOIOOCHOBHBIX KMCIIOT U MHOTOKHCIIOTHBIX OCHOBaHHM

Cranmaprusanus pactBopa HCI mo terpabopaty 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 IIPUCYTCTBHUU 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. Onpenenenne HanpaBieHUs! peaklMii  OKHCIEHHUSI-BOCCTAHOBIICHUSI.

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

3. Kpuas tutpoBanus. CKauoK TUTPOBAHHUS, €r0 3aBUCUMOCTh OT PAa3IMUYHBIX (DAKTOPOB.
TuTpoBaHue cmeceil OKUCIUTENEH (BOCCTAHOBUTENICH ).

4. OKUCIIUTETHHO-BOCCTAHOBUTENIbHBIC HHIUKATOPHI. TpeOoBaHMs K HHAUKATOPAM.

5. besunaukatopHoe tTutpoBaHue. CylHOCTh METOAA NIepMaHranaromeTpuu. Kakue Beniectra
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 Toukn
9KBHUBAJIEHTHOCTH.

7. Kakue BemiecTBa (OKUCIMTENN UM BOCCTAHOBUTENIM) U C KAKUMH 3HAUEHUSIMU CTaHIAPTHOTO
3IIEKTPOHOTO MOTEHIHANA MOXKHO ONPeesTh npsMbiM THrpoBanineM KMnOs?  (¢° mnoa” mn’
= 1,51 B). Onpenenenue xenesa (2) B conu Mopa .

QDu3suxo-xumuueckue memoowvt ananuia. Pomomempuueckuit AaHaIu3
1. OcHoBHOM 3aK0H cBeTonoriomenus byrepa — JlamGepra — bepa.
2. Yro Takoe (IpomycKaHUe) ONTUYECKas TUIOTHOCTh?
3. Yro xapakTepu3yeT MOJSPHBIA KO3(PPHUITUESHT TOTIOMECHHS ?
4. Kakue BeriecTBa MOKHO ONPEACTUTh POTOMETPUIECKIM METOIOM?
5. KakoBa TouHoCTh onpeesieHns GOTOMETPHUYECKUM METOI0M?
6. DIEKTPOHHBIE CIEKTpPHI MOMIOeHus. BriOop omrumanbHOW (pabodeil) MJIMHBI BOJIHBI IS
M3MEPEHUS CBETOIOTJIOUICHHS pacTBOPA.
7. CriocoObl onpesieNieHusl KOHLIEHTPALUY BEIIEeCTBA B MPAKTUKE (POTOMETPUUECKUX U3MEPECHHIA:

METO/]] IpalyipOBaHHOTO rpaduka, MeTo 100aBOK. JJoCTOMHCTBA K HEIOCTATKHU Ka)KJ0TO U3 HUX.
IIpumepHblie TeMbl pedepaToB N0 AUCHHUILINHE

1. CnexkTpocKkonuuecKue METOJbl aHAIUTHUYECKOTO KOHTPOJs (METOJbl MOJIEKYJISIPHON

CHEKTPOCKOIIUU, METOJbl aTOMHOM U $AJEpPHOM CIEKTPOCKONHH, AHAIUTHUYECKUN KOHTPOJIb

METaJUIypruyecKoro ChIpbsi)

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

3JIEKTPOJIM3€E, BOJbTAMIIEPOMETPUUECKUE METOAbl aHAIN3a, MOTEHLUMOMETPUYECKHH aHaju3,

AHAJTUTUYECKUI KOHTPOJIb ChIPbs IIPU IMPOU3BOJCTBE IUHKA, CBUHIIA U HUKES)

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

U3MEpeHHe KOHILIEHTpallMM TMpHd TOMOIIM  XpoMaTorpaduueckoro Meroja, o00yacTu

MCIIOJIb30BaHUs PA3IMYHBIX BUAOB XpomaTorpadun)

4. XpomaTorpaduueckne MeToIpl aHau3a. ['azoBas xpomarorpadus (OCHOBHBIE y3J1bl IPUOOPOB,

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

xpomarorpadpuu. Unentudukanus npumeceil. TOKCHUHBIE BEIIECTBA, arpeieseMble METOIOM

ra3oBoil xpomarorpaduu

5. AHanM3 3arps3HeHHH BO3JlyXa METOJOM TOHKOCIOWHOM Xpomarorpaduu (KodpHUIHEHT

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

O0COOEHHOCTH aHaIM3a 3arpsi3HEHUH BO3/1yXa METO/I0M TOHKOCIIONHOM XpomaTorpadun)

6. BonpramnepomeTpuyecKkue MeETOAbl B aHAJIUTHUYECKOM XUMHUHM (ammapaTtypa M TEXHHKa

BBITNIOJTHEHUSI aHAIN3a, 00JIaCTH MPUMEHEHUS)

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

8. MouekynsipHO-aOCOPOLIMOHHBIM  aHAMNM3  (MPOMCXOXAEHUE MOJIEKYISIPHBIX — CIEKTPOB

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

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

IIPUMEHEHHNS TOTEHIIUOMETPUIECKOTO TUTPOBAHUS.

10.®oToMeTprYeCKUd  aHaIW3: 3adaud W MeToAbl  (POTOMETPHUYECKOTO  aHaJIM3a,

YYBCTBUTEIHHOCTh U TOYHOCTH (DOTOMETPUUECKOTO METOA.

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

JJIEKTPOHHBIE Mepexopl B aroMax. [IoHATHE O CHEeKTpanbHbIX JIMHUAX. OCHOBHBIE Y3JIBI

CHEKTpaNbHBIX MnpuOOpoB VCTOWHMKM CBeTa: TUIaMsi, OJJIEKTpUYECcKass Jyra, HCKpa.

TemnepaTypHbI€ yCIIOBUS B HUX.

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

BO3MOXXHOCTH, IPEUMYIIIECTBA U HEJOCTATKH IIIAaMEHHON (POTOMETPHH)



13.BoicokoyactotHoe TutpoBanue (BUT): oOmme mosoxeHuss TEOpPHUH BBICOKOYACTOTHOTO
TUTPOBaHUsA, PU3NUECKUE OCHOBBI U TOrpemHocty merona BUT.

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

15. KonebatenpHasi CHEKTPOCKOINUS: OCHOBBI Teopuu HH(]pakpacHoii crnekrpockonmu (MK —
CIEKTPOCKOIIUH), IPOUCXOXKJIEHUE U 00JacTH MH(PAKPACHBIX CHEKTPOB, alraparypa U METOAbI
U3y4eHHs HH(PaKpacHbIX CHEKTPOB, IOJrOTOBKA 00pa3iia /Ui aHaIu3a

IIpumep UTOroBOIi KOHTPOJIBLHOM PA0OTHI MO JUCHMUILIINHE
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. [lpu aHanmu3e nropaaroMuHa B3sutd HaBecky mMaccoi 1,0 1. ITocne cooTBeTcTBYIOMICH 00pabOTKH
OBLJT IMOTYYEH 0CallOK, BecoBas popma koroporo MnzO,4 mmerna maccy

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

3. PaccuwnTaiiTe IOTEHIMAT B TOUKE YKBHBAICHTHOCTH 1 cKauoK 1% mpu Tutposanuu ([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;
Ax+er=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 amanmmuze BemiecTBa B... B3simu HaBecky Mmaccoit m(B) = ... . [locie cooTBeTcTBYyMOMmIEH
00paboTku OBLT MOJY4YEeH OcaloK, BecoBas (opma koroporo 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 MOJISIpHBIE MAacChl SKBUBAJIEHTOB KHCJIOTHI, OCHOBAHUS U COJIU B
CIENYIOLIEH peaKLu:
Ca(OH), + HCI = CaOHCI + H,0
2. 13 0,500 r xap6onara Hatpus npurotoBuwin 100 mi pactBopa. Onpe-aeauTe MOJISIPHYIO
KOHIEHTPALUIO, MOJIIPHYIO KOHIIEHTPALIMIO SKBUBAJIEHTA U TUTP KapOOHATa HATpuUs IO
XJIOPOBOAOPOLY.
3. Ha tutpoBanue pactBopa, comepsxaniero 3,1580 r TeXHU4eCKOro ru-IpoKcuaa KajabIus,
n3pacxoioBaHo 27,45 mMil pacTBOpa COJISTHOM KMCJIOTBI C TUTPOM IO 1O TUAPOKCUY KaTbLIHS
0,07862 r/mi1. Beruucinnte MacCoBYIO JO-JTIO THIPOKCH 1A KaJbIUs B 00pasiie.



4. Paccuwmraiite, kakoit 006éM 0,4H pacTBOpa cepHOI KUCITOTHI HAJO T0OABUTH K HABECKE
0,3428 r docdara HaTpus, 4TOOBI HA OOPATHOE TUTPOBAHUE U30OBITKA KHCIOTHI IOTPEOOBAIOCH
24,2 mn 0,23H pacTBOpa ruipoKcuaa Kaus.

5. Paccunraiite pH pactBopa, ony4eHHOro npu TuTpoanuu, korzaa k 20 miu 0,1H pactBopa
yKCycHOM KucnoTel npuwinto 18 ma 0,1H pactBopa ruapokcua HaTpusl.

MuHHCTEpCTBO HAyKH U BbICIIero oOpazoBanus Poccuiickoit denepanun
denepanbHOE rocyIapCTBEHHOE 010 HKETHOE 00pa30BaTEeNbHOE YUPEKICHUE
BbICILIEr0 00pa3oBaHUs
«MarsuToropckui rocy1apCTBEHHbIA TeXHUUYeCKUil yHuBepcutet um. I'.1. HocoBa»
YTBEPXIAIO:

3aB. xadenpoii

IIpumep 3K3aMeHAMOHHOIO OHJIETA
Hampasnenue nonrorosku 22.03.02 «Metanyprusi»

[Tpodune «MeTanmyprusi YepHbIX METAJIIOB

Kadpeapa M u XT

Hucuunimaa MeToabl KOHTPOJIS M aHAJIU3a 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 MHAUGDQEepeHTHBIX mpuMecelt B 00pasiie TeXHHUECKOH
a30THOW KHCIOTHI, ecin Hasecka ee 1,0000 r orrutpoBana 25,00 i pacTBOpa
ruapokcuaa kanus ¢ tutpom  0,01120 r/mu.

Maxorkuua E.C.




IIpunoxenne 2

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

HpOMGJnyWlO‘IHaﬂ ammecmayust umeem yejlbro onpedeﬂumb cmenenb 00CMUINCEH U 3anlaHupoOBaArHbIX pe3ylbmamoe 06yquu;z no ()ucuunﬂuHe

(MOOYII0) 3a cemecmp u NPOBOOUMCSL 8 (hopMe IK3AMEHA.

Hannvni pazoen cocmoum ux 08yxX NYHKMOS:

a) [Inanupyemoie pesynbmamol 00y4eHUs U OYeHOYHble CPe0cm8a OJisl NPOBEOeHUs. NPOMENCYIMOYHOU ammecmayuu.

0) Ilopsi0ok nposedenuss npomexcymouHo ammecmayuu, NoKasameau U Kpumepuu oyeHUuSaHus.

a) Ilnanupyemble pe3yabTaThl 00y4eHHS M OLICHOYHbIE CPEACTBA IS IPOBEACHHUS MPOMEKYTOYHON aTTECTALINM:

CrpyKTypHBII
JJIEMEHT

KOMIICTCHIIUHN

[Tnanupyemsble pe3yabTaThl 00yUeHHS

OneHouHble CpeacTBa

OIIK - 8 -

CNIOCOOHOCTBIO CJIeaoBaTb METPOJOTHYECCKUM HOPpMaM U NpaBuJjaM, BBIIMMOJIHATD Tpeﬁonaﬂuﬂ HAIIUOHAJBHBLIX U MECKIAYHAPOAHBIX

CTAHJAAPTOB B 00J1acTH NPO(ecCHOHAILHON NeATeJbHOCTH

3HaTh

— OCHOBHBIE OIIPEJICIICHHS U TTOHATHS
METPOJIOTUYECKUX HOPM U IIPABUIL,

— OCHOBHBIEC METOJIBI MCCIICIOBAHUH,
WCIIOJIb3YEMbIX B METAJUTYpIrHUH;

— IpaBuUJa OCHOBHBIX UCCJIENOBAHUM,
Ha3bIBaTh MX IJIaBHBIE XapaKTEPUCTUKH;

— ONpEIETIEHUs NPOLIECCOB, 3AI0KEHHBIX B

1. MCTpOHOFI/I}I KaK HayKa, pas3acyibl MCTPOJIOTUH.

2. ObecrieueHue eIMHCTBA M3MEPEHMM, yCIOBUS OOECIEeUeHHMs  €JUHCTBA HU3MEpEHUil,
rocyJapCTBEHHAs CUCTEMa 00eCIeYeHUs €IMHCTBA U3MEPEHUH.

3.Merposorudyeckoe  oOecredeHWe,  [EJIM  METPOJOTHYECKOro  obecredeHus,




CtpyKTypHBII
JJIEMEHT

KOMIICTCHI N

[Tnanupyemsble pe3ynbTaThl 00y4eHHUs

O1eHOYHEIE Cpe€acTBa

OCHOBY UCCJICIOBAHUM;

MCTPOJIOTHYECKOC obecneyeHue KU3HEHHOTO THUKJIa MCTaHHprquCKOﬁ IMPpOAYKIHH.

4, MGTPOJ'IOFI/I‘IGCKOG O66CH6‘16HI/I€, e MCETPOJIOrH4CCKOro 06eCHe‘I€HI/I${, OCHOBBI
MCTPOJIOTHYCCKOI'O obecreyeHus.

5. l'ocypapcTBeHHBINM METPOIOTMYECKUI HAI30D.

6. Merponoruyeckue CiayXObl W OpTaHU3alH, TOCYJApCTBEHHAs METPOJIOTHYECKAs
ciyxoa.

7. MeTtposiornueckas 3KCIepTu3a JOKyMEHTAUU.

8. IloBepka cpencTB u3MepeHuil.

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

11. KanuOpoBka cpeacts usmepenuil. Poccuiickas cuctema kanuOpoBKH.

Cucrema BocrpousBeaeHus eaunul OB u mepemaga ux pasmepa. OTaTOHBI, 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 CU u ucnbITatebHOro 000py10BaHuUs.
Mertposnoruueckue xapakrepucTuki. HopmupoBaHue METpOIOrHYeCKIX XapaKTEPUCTUK.
16.Kpurepuu kauectBa u3MepeHuH.
17. I3mepenue u ero ocHoBHbIE onepanuu. Kiaccupukanus nsmepeHui.
Ubl, IPUHLUIIBI, METO/Ibl H3MEPEHUH.
18. MeToIUKHY BBINOJHEHUS U3MEPEHUN.
19.Cucremsbl equHuL PU3NIECKUX BETHYUH.
20. HopmaTuBHBIE JOKYMEHTHI B 00J1aCTH METPOJIOTHH.
YMeTh — BBJIETATH  OCHOBHBIC  HalpaBJICHUS Ilepeuens TeCTOBBIX 3aJaHUM

MCCJIEJOBAHN; 1. OnuH QyHT paBeH:

— ob0cyxnarb crnocoOsl  3)PEeKTUBHOTO

pelieHus B 00JaCTH METPOJIOTUH; A)232,432T.

— pacrno3HaBaTh Y3PPEKTUBHOE PELICHUE OT

. b) 585,122 1.

HEed(PPEKTUBHOTO;

~ TIPHMEHSTb METPOJNOTHYECKHE HOPMBI H B) 453,592 .

npaBuia B npodecCuoHaATBHOM

ACATCIILHOCTH,  HCHOJB30BATE  MX  HA|) (OcHoBHOMN eIMHUIIEH H3MEPEHNUS TEMIIEPATYPHI SBIISAETCS:

MEXIUCIATUTHHAPHOM YPOBHE;

— mnpuoOperats  3HaHUS B 00nacTH A) Kenbun

CTaHJAPTOB, IPUMEHAEMBIX B METAJUIypIUH;




CtpyKTypHBII
JJIEMEHT

KOMIICTCHI N

[Tnanupyemsble pe3ynbTaThl 00y4eHHUs

O1eHOYHEIE Cpe€acTBa

— KOPPEKTHO BBIPAXaTh u
apryMEHTHUPOBAHO 000CHOBBIBATh
MOJIO’KEHUS TPEIMETHOM 0071aCTH 3HAHMSL.

b) Lenscuit
B) ®apenreiit
3. OnuH q10MM paBeH:
A) 3,281 cwm.
b) 2,539 cm.
B) 6,452 cm.

4. Kakas u3 nepevrCIICHHBIX €IMHUI] HE SBIISICTCS €AMHUIICH (U3HMUECKOM BEITMUYNHBI
cucteMmbl CU:

A) metp
b) xunorpamm
B) munyta

IlepeyeHb TeCTOBBIX 3aJaHUI
Bapnanr 1

1. IIpenmer, 3agaun U GYHKIIMH METPOJIOTHH.

2. MexmnoBepoyHble MHTEPBaJIbI. [[0BEpOUHBIE CXEMBI.

3. AKKpeauTamys METPOJOTHUECKUX CIYXKO MOPUAMYECKHX JIMII Ha IPaBO IOBEPKU
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. Merponoruuyeckoe obecreyeHrne, OCHOBBI U 1IEJIM METPOJIOIMYECKOI0 00ECTIEYEeHHU.
2. Mertponoruueckue ciayObl 1 OpraHu3aIiH.
3. TloBepka cpeactB nu3Mepenuii. Buasl moBepok.
Bmagets

Oxapaxmepuzosams cmanoapmuule 00pasyvl 01 CHEKMPAIbHO20 AHANU3A
JHcene30HUKeNe8020 Cnasa. Yxazams , 01s 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 MCTO/JIbI KOHTPOJIA U aHaJIN3a HepequL TCOPCTUUCCKHUX BOIIPOCOB K 3K3aMCHY:
BCIICCTB, IPUMCHACMBIC B MCTAJUTYPI'UH, 1. Texuuueckuii aHaIU3. MeToabl TEXHUYSCKOTO aHaIu3a. AHaIMTHYECKHUI CUTHAJI.

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/Ibl AaHATN3a

METOJIOB HCCIIEI0BAHMUIA; 4. Knaccudukamus DXMA. Xpomartorpapudeckue METObI aHATIU3a

5. Kimaccudukanus ®XMA. Pagrnomerpruyeckne METOIbI aHATN3a

6. Kimaccugpukanus ®XMA. Macc-crieKTpoMeTpuidecKre METOIbI aHaINU3a

7. O0mias onieHKa MeTo10B aHaiu3a. [lopor uyBcTBUTENIBHOCTH. BOCIIPONM3BOIMMOCTS.
IIpaBUIBHOCTE.

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! NpAMOro KOJIMYECTBEHHOTO onpezeneHus. Meros 100aBOK U METOJ
MOJISIPHOTI'O CBOMCTBA

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

13. Buabpl TeEXHHYECKUX aHAITHN30B

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

15. Turtpumerpuueckuii ananus. CTaHAapTHBINA pacTBOp. ToUYka SKBUBAIECHTHOCTH

16. Turpumerpuyeckuii ananu3. TpeboBaHUS K peakIUsIM TUTPUMETPUUECKUX METOJIOB.




CtpyKTypHBII
JJIEMEHT

KOMIICTCHI N

[Tnanupyemsble pe3ynbTaThl 00y4eHHUs

O1eHOYHEIE Cpe€acTBa

CranpapTHbIE pacTBOPHL: IEPBUYHbBIC, BTOPUYHBIE.

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

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

19. OcHOBHBIE METO/1bI 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, BennunHa K;)

22. KucnoTHO-0CHOBHBIE HHAMKATOPBI. BbiOOp MHauKaTOpa. iHTEpBan nepexona okpacku
unaukaTtopa. [lokasarens TUTpOBaHUS

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

24. Tutpumerpuueckuii ananu3. OMMOKN TUTPOBAHUS

25. OxucnurenHo-BoccTanoBuTenbHOe THTpoBaHue (OBT). YpaBuenune Hepucra. Kpusbie
TUTPOBAHUSA

26. OKMCIHUTENBHO — BOCCTAHOBUTENIbHOE TUTpoBanue. Meroast OBT

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

28. I'paBumeTpryecKkuil aHan3. BeranciieHne pe3ynbTaToB O JaHHBIM
TPaBUMETPUIECKOTO aHaIHM3a (METOJI OCAXKICHHUsI): TPEOOBaHUS K TPAaBUMETPHUICCKOM
dbopme, rpaBUMETpUYECKUI (aKTOp, Macca rpaBUMETPUUECKON (hOPMBI)

29. ®XMA. ITorenunometpus. CtanaapTHeIM noteHnuan. Y pasHenue Hepaera

30. IloreHimoMeTpus: npsiMasi HOTHUUOMETPUS, IOTEHIIMOMETPUUECKOE TUTPOBAHHE
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[Tnanupyemsble pe3ynbTaThl 00y4eHHUs

O1eHOYHEIE Cpe€acTBa

31. DneKTpoAbl MOTEHIMOMETPUHU. DIEKTPOIbl CPABHEHUS

32. DneKTpoAsl MOTEHIMOMETPUU. HAMKATOPHBIE AIEKTPOIbI

33. Amnepomerpuueckoe TuTpoBaHue. OCHOBBI METOJIA: TOTEHIMAN PA3JIOKEHHUS,

TG y3MOHHBIHN TOK, MOJIIporpadudeckas 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. ®oromeTrpuueckuii aHanu3. [IpuyrHbl OTKIOHEHUS! OT OCHOBHOT'O 3aKOHA
CBETONOTJIOIIECHUS

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

38. doTomerpuueckuii ananus. Meroa aquddepeHunaibHoNn (GOTOMETPUN, METO
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 3JIEKTPUUECKAs IPOBOJUMOCTb PABTBOPOB, SKBUBAJICHTHAs
AJIEKTpUYECKasi MPOBOJIUMOCTb PaCTBOPOB, OIBHKHOCTh HOHOB

41. Konnykromerpus. 3akoH Kosbpaymia. DJIEKTPOJIHT B MOJIE TOKA BHICOKOW YaCTOTHI
42. KonnykroMeTpus: npsiMas KOHTYKTOMETPHS, KOHAYKTOMETPUIECKOE TUTPOBAHUE.
JlocTonMHCTBa 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 xuaKocTel. [Ipo6ooTOOPHUKH
47.0160p mpo6 TBEPBIX MaTepuaioB. OOpaboTKa, pa3iesika i COKpalieHue OOk
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 HCCIENOBaHUM;

-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).

PactBopsl pazbaBuim 10 MeTKH W (OTOMETPHPOBAIM JIBa TEPBHIX pacTBOpa
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 HpO6LI
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 Ilpennoxxurte Haubosiee YyBCTBUTENBHBIE PEaKIUH 11 POTOMETPUUIECKOTO ONpeaAeTIeHUs
omnpenenenus Al, Zn, Co, Mn, Ni, Fe. Beibop 060CHOBaTb, MOJb3YsCh CIIPABOYHUKOM.

3. Tlpu mnomsporpadupoBanuu craHmapTHeIX pactBopoB Pb (Il) mnomyunim

pe3yJbTaThI:
Cpp2+ - 1078, 2/mn ... 025 ... 050 ... 075 ... 1,00 ... 125
h, Mmm .. 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 MOJ1€¢/IU TCPMOAUHAMMUKH, XMMHY€eCKOii KHHETHUKH, MIEPEHOCA TEIJIa U MACChI

3HaTh

-OCHOBHBIC 3aKOHbBI TCPMOJUHAMUKHU U
XUMHYECKOMN KHWHCTHUKH,

Teopernueckue BOIPOCHI:

1. Yro siBsieTcss mpeIMeTOM U3y4eHHs TEpMOIMHAMUKN? YTO MO3BOJISIET MTPEICKA3BIBATD
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O1eHOYHEIE Cpe€acTBa

-OnpeaCICHUA OCHOBHBIX MTOHATHH
TEPMOANHAMHKHU U XHMHYECKOH KHUHCETHUKH,

-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 cBOMCTBa»?

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

4. KakoBbl IIpU3HAKKU TCPMOINHAMUYCCKOI'O IIpOoLeccca B cucreme? Kakas KJIaCCI/I(i)I/IKaI_II/IH
nponeccoB CyYHmEeCTBYCT B 3aBUCUMOCTU OT MMapaMETPOB, KOTOPLIC B XOJAC ITPOLIECCOB
OCTAKOTCA IMOCTOAHHBIMHU 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 006pa3oM BeIpakatroT CKOPOCTh XMMHUECKON peakiun?
7. KakoBa 3aBUCHMOCTB CKOpPOCTH peakiuu oT Temneparypsi? [Ipasmio Bant —['odda.

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

9. Kak cocTaBisioT MaTeMaTH4eCKOE BbIpaK€HIE KOHCTAHThl XUMHUECKOI0 paBHOBECHS?
Kakue oco0eHHOCTH TeTepOreHHbIX CUCTEM HAJI0 YUYUTHIBATH IIPU COCTABIEHUN KOHCTAHTHI
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XUMHYECKOI'O paBHOBGCI/IH?

10. B uém paznuuue nporeccoB, NpoTeKaroumx B AU dy3noHHON 001acT U
BKHHETHYEeCKOM obnactu? Kak n3MeHeHre TeMIepBaTypbl MOKET BIUSATH HA 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
nporeccax TSPMOIMHAMHUKH U XMMUYECKOW | KAaYeCTBEHHYIO OLIEHKY HalpaBJICHUS PEaKIMU MPH HU3KUX UBBICOKMX TeMIepaTypax.
KHHETUKY; [TpubnuxEénHo oueHure temneparypy, Hmke kotopoit NH4NO;( crabunen, a Bbie

pasiaraeTcsi CaMOIPOM3BONIBHO. JlaiiTe Takyro ke oneHKy cTabuiabHOCTH 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.
Breruncnure HauaabHYIO CKOPOCTh  PEAKIIUU U €€ CKOPOCTh , KOT/1a KOHIICH-TPaIUs
Bozoposaa Oyzaer paBaa 0,02 MOJIB/I1.

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 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. VYkaxure CHocoObl ONpPEIEICHHUs HEU3BECTHOM KOHLEHTPAalUUMU 10 JIaHHBIM

aHa/in3a B AHAJIUTHUYCCKOM KOHTPOJIC

KHHCETHYCCKUX I/I3MepeHI/II712 CYIIHOCTDH MCTOJa, TCOPCTUYCCKHUEC OCHOBBI, 00J1aCcTh
MMPUMCHCHUA.
x c. tga
C, tga,
a) 7 o tea
tgo
! Cp
X
Xip=mmm -
1
Xyp===- 1
- 1
X, :
1
S T, S—
e t € 6 G Gy
X 1/t
8)
1/,
'Yr;nu-r » l/f:
o 1/t,
S S —
Lt t, € € ¢ Cy

IIK-13 — roToBHOCTH OLIEHUBATH PUCKH U OTNPEAEISITH MePHI N0 00ecTieYeHUI0 6e30MaCHOCTH TEXHOJIOTHYECKUX MPOIEeCCOB
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SIIEMEHT [TnaHupyeMble pe3ynbTaThl 00YICHHS OrneHoYHBIE CPECTBA
KOMIIETEHITHN
3HaTh - OCHOBHBIE METO/IBI UCCIIEIOBAHHIA, 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 pocdopa

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 PEKTUBHbBIE METO/IbI Ilpumepnvie npakmuyeckue 3a0anus 014 IK3amena:
HCCIIeTIOBaHUIM;
- OIIEHMBATh KAY€CTBO MOCTYNAOLIETO 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
~BBIJICJIATH OCHOBHBIC HAIIPaBJICHUSA HATpPUS TI0 METUIIOBOMY OpaHKEeBOMY. 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
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O1eHOYHEIE Cpe€acTBa

pacTtBopa CoSIHOM KUCTOThI. I30BITOK KHCIOTHI OTTUTPOBAIH C METHIIOBBIM OPaHKEBBIM,
u3pacxoaoBaB 18,00 mut pactBopa runpokcuaa Hatpus ¢ TuTpoM 0,0040 r/min. 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 NepMaHraHaTa Kajius, TUTP KOTOPOTO
no kapbonary kambius paBer 0,006020 r/miu. PaccumraTh MaccoBylo a0 kapOoHaTa
KaJpLUs B U3BECTHsIKE. (Oyenums Kauecmeo u3eecmusaKa ¢ moyKu 3peHus NpeoioHCeHHO20
MEXHOL02UYECKO20 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/IIIGHTI/I(l)I/IKaHI/II/I
METAITyPrUYeCKUX 00BHEKTOB;
- HaBbIKaM1 U ME€TOAaMU O606HICHI/I$I
pe3yIbTaTOB UCCIEI0OBAHUH.

IIpuMmepHbIe TeMbl pedepaToB 10 JUCHUILINHE
1. CrnekTpoCKOMMYEeCKHe METOJbl AHAIUTHUYECKOTO KOHTPOJS (METOABI MOJEKYISIpHOU
CIIEKTPOCKOITNH, METOJIbI aTOMHOU U IIEPHOMN CIIEKTPOCKOINH, AHAJIUTHYECKUI KOHTPOJIb
METAJIITyPrUueCKOro ChIPhs)
2. DAEKTPOXUMHUYECKHE METOAbl AHAJUTHYECKOIO KOHTPOJIS (METO/bl, OCHOBAaHHbIE Ha
DJIEKTPOJIN3€E, BOJBTAMIIEPOMETPUYECKHUE METOABI aHAIW3d, IOTEHIHOMETPUYECKUI
aHaJIN3, aHAJTUTUYECKUN KOHTPOJIb ChIPBSl IPU MTPOU3BOJICTBE [IMHKA, CBUHIIA U HUKEJS)
3. Xpomarorpadpudeckuii aHanu3 (OCHOBHBIE BHIBI XpoMaTorpaduu, OCHOBBI
Xxpomarorpaduu, U3MepeHne KOHIEHTPAH [TPU OMOIIM XpoMaTorpaduuecKoro MeToja,
00J1aCTH UCTIOJIB30BaHUS PA3TUYHBIX BHIOB XpoMatorpadun)
4. Xpomarorpaduyeckre meroabl aHanuza. ['azoBas xpomaTorpadusi (OCHOBHBIE Y3IIbI
npuOOpPOB, KAaUEeCTBEHHBIM M KOJIMYECTBEHHbIH aHaian3). AHalIM3 3arpsA3HEHUN BO3AyXa
METOJIOM ra3oBoil xpomartorpaduu. Unentudukanus npumeceid. TokcuyHble BelIeCTBa,
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; 0ocoOEHHOCTH aHalHM3a 3arpsA3HEHHI BO3/yXa METOJIOM TOHKOCIOWHOM

XpoMarorpadun)




0) Ilopsinok npoBeeHUsI NPOMEKYTOYHOM ATTECTALMH, IOKA3ATEJM U KPUTEPHH
OlLlCHMBAHMSA:

IIpomesxyTouHast arrecTanus 10 JUcHUILIMHE «MeTobl KOHTPOJIS U aHAJIN3a BEIIECTBY
BKJTIOYAET TEOPETHUECKUE BOMPOCHI, TO3BOJISAIOINE OLIEHUTHh YPOBEHb YCBOCHHSI 00YUaIOIIUMUCS
3HAHUH, U TPAKTUYECKUE 3a/1aHUS, BEISBIIONINE CTENEHb CHOPMUPOBAHHOCTA YMEHUH U
BJIaJICHUH, IPOBOJUTCS B POPME IK3aMEHa.

DK3aMeH 10 JAaHHOW JUCLUILIMHE TPOBOAUTCS B YCTHOM (hopMe 1o 3K3aMEeHallMOHHBIM
OueraM, KaXIblii U3 KOTOPBIX BKJIIOYAET 2 TEOPETUUYECKHX BOIIPOCA U OJTHO IPAKTUYECKOE
3aJlaHue.

IToka3aTenu U KpUTEPUH OLIECHMBAHUA IK3aMEHa:
— Ha OLEHKY «OTJMYHO» (5 0aioB) —00yyaroLuics 1eMOHCTPUPYET BBICOKUI YPOBEHb
c(OpMHUPOBAHHOCTH KOMIIETEHIIUH, BBICOKUN YPOBEHb 3HAHUM HE TOJIBKO HA YPOBHE
BOCIIPOU3BECHHS U O0BACHEHHS HH(POPMAIINY, HO ¥ HHTEIUICKTYaJIbHbIC HABBIKU PEIICHUS
npo0ieMm u 3aaay:

® J1aeTCs KOMIUIEKCHAs OLEHKA MPEJI0KEHHON CUTYAllNH;

® JIGMOHCTPUPYIOTCSl TJyOOKHE 3HAHUSA TEOPETHMUECKOr0 Marepuaja M YMEHHE HX
MIPUMCHSITD;

® JI0CICAOBATCIIBLHOC, ITPABUJIBHOC BBIIIOJIHCHHUEC BCCX IMPAKTHYCCKUX 3a,I[aHI/II71;
® YMCHHC 000CHOBAHHO M3JIaraTh CBOU MBICJIM, A€JIaTb H€06XOI[I/IMBI€ BBIBOJBI.

— Ha OLIEHKY «Xopo1o» (4 6amia) — 00yJarouuiicss JeMOHCTPUPYET CPEAHUN YPOBEHB
c(OpPMHPOBAHHOCTH KOMITETEHIIMI:
® JaeTcsl KOMIUICKCHAS OIIEHKA MPENIOKEHHON CUTYaIlNH;
® JIEMOHCTPHPYIOTCS JOCTATOYHBIE 3HAHHS TEOPETHUECKOTO MaTepualia U YMEHUE UX
IPUMEHSThH; HO JIOIYCKAIOTCS HE3HAUNTENIbHbIE OUTMOKH, HETOUHOCTH
e BHIIOJIHEHHE BCEX MPAKTHYECKUX 33JaHWN; BO3MOXKHBI €IUHHYHBIC OIIMOKH,
UCTIpaBIISIEMbIe CAMHUM CTYICHTOM TOCJIE€ 3aMEYaHUs TIPENoaBaTers;

® 3aTpYAHCHUA IMPU AHAJTIUTUYCCKUX OIICpaluiax, MCPEHOCC 3HaHUN H YMCHI/II\/’I Ha
HOBBIC, HCCTAHAAPTHLIC CUTYyalluH.

— Ha OLIEHKY «Y/JA0BJIETBOPUTEJIBHO» (3 Oaia) — 00yJarouuiicss JeMOHCTPUPYET MOPOTOBBIN
ypOBEHb C(HOPMHUPOBAHHOCTH KOMITETEHIIUHA:
® 3aTPyIHEHUs C KOMIUIEKCHOM OLIEHKOH MPEJIOKEHHON CUTYyalllH;

® HCIOJIHOC TCOPCTHUICCKOC 06OCHOBaHI/IC, TpeGyIOLuee HaBOANIUX BOIIPOCOB
npenoaaBaTeiii,

e  BBINOJHEHNE 3a/IaHUM ITPU NOJICKA3Ke MPEToJaBaTes;
e 3aTpynHEHUus B (GOPMYJIHPOBKE BHIBOJOB.

— Ha OLIEHKY «HEeyA0BJIETBOPUTEIbHO» (2 Oaylia U HIDKE) -00yJaromuiicss He MOXKEeT MoKa3aTh
3HAHHS Ha YPOBHE BOCIPOU3BEIECHUS U 00BsICHEHUsI HH(OpMaLuu

® HCIIpaBUJIbHAA OLICHKA HpCHHO)KeHHOﬁ CUTyalluH,
® OTCYTCTBHUEC TCOPETHUYCCKOI'O 000CHOBAHHUS BBHIIOJIHCHUS



