MUHUCTEPCTBO HAYKU 1 BBICILIEI'O OBPA3OBAHUS POCCUMCKOU ®EJIEPALINA

OUITNAITI PEJEPAJIBHOTI'O TOCYJJAPCTBEHHOI'O ABTOHOMHOI'O OBPA3OBATEJIBHOI'O YUPEX/JEHM S BBICILIEI'O OBPA3SOBAHU S
«HanuoHaJbHBIN HCCIEI0BATENIbLCKUH TexHoorndecknil yuusepeutetr «MUCuC»
B I. 'yOkune bearopoackoii ooiactu (' HUTY «MUCuCy»)

\.

JOKYMEHT MNMoarncAH
SNEKTPOHHOW NOANNCHIO

CepTtudmkat: 0289CODFO001EACCA4AE4DEO8BIF24E03556
Bnapeneu: Koxyxos Anekcen AnekcaHaposuy
OewnctuteneH: ¢ 21.08.2020 go 21.08.2021

paboyas mporpamMma yTBEpKIeHA
pemeHueM Y4eHoro coBera
HUTY «MHUCuC»

ot «31» aBrycra 2020 1.
npotokon Ne 1-20

Pabouast nporpaMmMa JUCHUILIHHBI

MeToabl KOHTPOJIA M AaHAJU3A MPOLECCOB
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cDOpMI)I KOHTPOJIA

sk3ameH B 10 cemectpe
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PaGouas mporpaMma JTUCIMITIHHBL
MeTo/1bl KOHTPOJISI U aHAJIU3A IPOLIECCOB 00OTaIeHUS

paspaborana B coorBerctBuu ¢ OC BO:
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HaumeHosanue Kageopsl
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3aB. kadeapoii [']] A.A. KoxxyxoB
H.0. Damunua
«23» anpens 2020 r.
.
PykxoBogurens OITOITI BO
3aB. kadbenpoii ['J[, 1.T.H., TOTIEHT A.A. KoxyxoB

— noonucs U.0. Pamunusa



1. IIEJIM OCBOEHUA

Iesib AUCUMIVIMHBI — TIONydeHHE OOYJarOIMMMUCS KOMIUIEKCA 3HAHWM, HABHIKOB M YMCHHH B OOJIACTH
TEOPETUUECKUX OCHOB M TPAKTUYECKHMX IIPUEMOB M CPEACTB METOAOB KOHTPOJIS W AHAIM3A IPOLIECCOB
oOoraresus

3agaya IUCHUTLIHHDI;

HAYYUTh COBPEMEHHBIM METOJAM KOHTpPOJSl M aHaliuM3a Chipbs M MPOJIYKTOB Ipoliecca OOOTramieHus, Hx
palroHAILHOMY BBIOOPY Ha OCHOBE aHAIUTUYECKUX M METPOJIOTHUECKHX XapaKTEPUCTHUK B 3aBHCUMOCTH OT LIEJH
KOHTPOJIs, TEXHUYECKUX TPEOOBaHHUH, JKOHOMHYECCKOH 11€JI€CO00Pa3HOCTH,;

2. MECTO B CTPYKTYPE O5PA30OBATEJILHOM ITPOT'PAMMBI

Yacts OIIOIT BO (6a30Bas1, BapnaTuBHasi) I Oa3oBas

2.1 TpeOoBaHNs K NpeIBapUTEIbHOI NOATOTOBKE 00y4alOIINXCS
2.1.1 | OcHOBBI 00OTAILIEHNS [TOJIE3HBIX HCKOIAEMBIX

2.1.2 | Xumus

2.1.3 | ®usuyeckast XUMHS

2.1.4 | Opranunyeckas XUMHUs

2.2 Jucnuniaunsl (Monyim), npaktuku 1 HUP, 11 koTophIX He00X01UMO OCBOCHHE JAHHOMH
JUCIHUIJIMHBI He00X0MMO KaK MpealiecTBYolee

2.2.1 | IlpoexTrpoBaHHe 000raTUTENbHBIX (habpHK

2.2.2 | UccnemoBanue py1 Ha 000raTUMOCTh

2.2.3 | Ilpou3BojcTBEeHHAs MMPAKTUKA 0 TOJYYSHUIO MPO(GEeCCHOHATIbHBIX YMEHHUH Y HABBIKOB - 3

2.2.4 | Tlpou3BojCcTBEHHAs MPAKTHKA 10 TOJYYSHHIO MPOeCCHOHATIbHBIX YMEHUH U HABBIKOB - 4

2.2.5 | IlpenauruioMHast MpakTHKa AJs BBINOJHEHUs BBITYCKHOW KBaJIM(UKAIIMOHHOW paboThI

2.2.6 | 3amuTa BRIIYCKHOI KBaJH(UKAIIMOHHON paboThI, BKIIOYAs MOJIOTOBKY K MPOIEAYPE 3alUThl U
HpOLEYPY 3aLIUTHI

3. AHAUKATOPHI ®OPMHUPOBAHUS KOMIIETEHIIUMA,
COBMEIEHHBIE C PE3YJIbTATAMU OBYYEHUS 1O JUCIWUILIJIMHE

[1K-3.2 TOTOBHOCTE BBINIOJHSATE SKCIIEPUMEHTAIBHBIE U Ta00pAaTOPHbIE HCCIEI0BAHNS, HHTEPIPETHPOBATh
MOJIyYCHHBIC PE3YNIbTaThl, COCTABIISTH U 3AIIMINATh OTYETHI

3HaTh: 3-1 ocHOBBI ITPOOOOTOOPA U MPOOOIIOATOTOBKH IIYJIBII H PY/I K aHATIH3Y
3-2 XUMHUYECKUC U UHCTPYMEHTAJIBHBIC METOABI KOJTMYECTBECHHOI'O aHAJIU3a pya, KOHIICHTPATOB
YCPHBIX U UBCTHBIX METAJIJIOB, aHAJIUTUYCCKUEC U METPOJIOTMYECKUC XAPAKTCPHUCTUKU METOI0B

KOHTPOJIS
YMeTh: V-1 oCylecTBIATh CTATUCTHYECKYI0 00pabOTKy pe3yIbTaTOB KOJMYECTBEHHOTO aHAIU3a
Brnanets H-1 pacyeroB B XUMHUYECKUX U (PU3UKO-XMMHUYECKUX METOAAX aHaI13a

HaBBIKOM:

I1CK-6.4 criocoOHOCTh pa3padaThIBaTh M PEAIM30BBIBATH TPOEKTHI IPOU3BOJICTBA NPH NepepaboTKe MUHEPAILHOTO
U TEXHOT'€HHOTO CBIPbsI HA OCHOBE COBPEMEHHON METOI0JIOTHH MTPOSKTUPOBAHNUS, PACCUUTHIBATh
MIPOM3BOIUTEIBHOCTD U OTPENEIISATH TapaMeTphl 000pyI0BaHHUS 000TaTUTENBHBIX (adpHK, HOPMHUPOBATH
TeHEpAIbHBIH IUTaH 1 KOMIOHOBOYHBIC PEIICHHs 000TaTUTENBHBIX (padpHK

3HaTh: 3-1 coBpeMeHHBIC METO Bl KOHTPOJISA ¥ aHAIN3a TIPOIIECCOB 00OTAIICHUS MTOJIC3HBIX HCKOTAeMbIX

VYMers: V-1 060CHOBBIBaTh BEIOOP METO/Ia KOHTPOJISA ¥ aHAIH3a, MCXO/IS U3 KOHKPETHBIX [IEJIeH, YCIIOBUH U
00BbEKTa aHAIM3a

Brnaners H-1 KOHTpPOJIS OCHOBHBIX MapaMeTPOB MPOIIECCOB 0OOTAICHNUS

HAaBBIKOM.

VYK-8.2 ymeHue aHaIM3upoBaTh 0OBEKTHI, IPOLIECCHl M CUCTEMBI B PAMKaX MIMPOKAX MEKAUCIUTUTHHAPHBIX
obnacreit

3HaTh: 3-1 ¢pusnueckre U XMMHYECKUE CBOWCTBA MOJIE3HBIX UCKOMAEMbIX, HX CTPYKTYPHO-MEXaHUYECKHUE
0COOCHHOCTH
3-2 3apa4M ¥ 3HAUEHHE TEXHOJOTHYECKOr0 KOHTPOJISl MPOM3BOACTBA

YMeTb: V-1 npUMeHATh NOy4eHHbIE 3HAHNUS Ha IIPAKTHKE VIS ONPEAEIECHNS MUHEPAIbHOTO U SIEMEHTHOT'O
COCTaBa Py/ibl M IPOJYKTOB €€ 00oralieHus

Brnanets H-1 camocrosiTennbHOM paboThI ¢ IUTEpaTypol Juls ITorcKa HH(OPMAaIMK 00 OTIEIbHBIX

HaBBIKOM: | OIPEAEJICHUsX, MOHATUSIX U TEPMHUHAX, OOBSICHEHUS MX IPUMEHEHHS B IPAKTHUECKUX CUTYaLUIX;

pelIeHHs TEOPETUUECKUX U MPAKTHUECKUX TUIOBBIX U CUCTEMHBIX 3a]1a4, CBSA3aHHBIX C
po(eCCHOHATBPHOM I TEILHOCTHIO




4. CTPYKTYPA 1 COJAEP)KAHUE

IIpu
Kox Komany P
Jutepar | meu
3aHAT HanmenoBanue pasznenos u tem /Buj 3ausatus/ | Cemectp | ecTBoO Komnerennun a anm
us 4acoB yp
€
1 Pa3nen 1 AynutopHas pagora 9 72
1.1 TexHoJI0rn4ecKuii KOHTPOJIb NPOU3BOJACTBA.
Llenu 1 331241 TEXHOJIOTHYECKOTO KOHTPOJISL.
MeTob! OMepaTHBHOTO aHAIN3a COCTOSHHS 9 2 [ICK-6.4, 3-1
mporecca.
[nexumsi/
1.2 ITonsiTust 0 Npo6ax u NpodONOATOTOBKE

2.1 OcHoBHBIE MOHSATHS — ITPoOa, ONpoOOBaHuUE,
KOHTPOIIb, OIpOOYyeMast Macca, aHaTUTHYECKHE 1
TEXHOJIOTHYECKUE NPOObI, TOUeyHas npooda,
o0benHeHHas poda. XapakTepUCTHKA
ornpoOyeMbIx NpoaykToB. CriocoObl U TEXHUKA 9 8 I1K-3.2, 3-1,3-2
otOopa pod OT HENOABMXKHBIX MacC.

2.2 TunoBsle onepanuu noaroToBku npod. Criocoobt
nepemeinBanust. Crioco0bl U yCTpoicTBa
cokpareHus. Jlpobienue, 00e3B0xMUBaHUE ITPOO.
[nexumus/

1.3 M3mepeHne 1 KOHTPOJIb NAPaMETPOB MPOLECCOB
o0orameHus

3.1 M3mepeHue pacxona: pylbl U CyXuX MPOAYKTOB;
IyJIBIIBI, BOJBI, BO3JyXa H PEarc¢HTOB.

3.2 I3mMepeHHe MaccoBOi 101 TBEPIOTO
(mnoTHOCTH IMynbIIbl). KOHTPONIb BA3KOCTH MyIIBIIBL.
3.3 KoHTpOoJIb HOHHOT'O COCTaBa IyJbIIbI U
TEXHUYECKOH BObI

3.4 V3mMepeHHe rpaHyIOMETPUUECKOTO COCTaBa
ChIITy4ei Macchl.

3.5 3mMepeHue ypOBHS PYAbI U IYJIbIIbL.

3.6 I3smepenHue BIaXXHOCTH PyJ U KOHIIEHTPATOB.
KonTpouss Temneparypsl.

3.6 KoHTponb mpoueccoB ApoOiIeHHs, U3Melbye-
HUS, TPOXOYCHUS, KIIacCU(PUKAIIN, 00€3BOKHBAHUS,
(roTaMy, rPaBUTALIMOHHBIX, MATHUTHBIX,
JNIEKTPUUYECKHX, CHEIMAIbHBIX MIPOIECCOB.
[nexuus/

9 12 VK-8.2,3-1, 3-2

1.4 KoHTpo/1b BeLIeCTBEHHOI0 COCTaBa PyAbl H
NPOAYKTOB 000raleHus .

4.1 XuMuuecKkre MeTO bl aHaJIN3a COCTaBa: IPaBU-
METPUYECKUH ¥ THTPUMETPHUYECKUI aHATIH3.

4.2 OcuoBbl PCA. PentrenodyopeciieHTHbIH aHa-
3. [TpuGops! mast POA cocraBa pyabl U ITyJIbITbI
4.3 ATOMHO-CIIEKTpaJIbHbIE aHAJIU3aTOPbI
2JIEMEHTHOTO COCTaBa

4.4 N3mepeHne BEIECTBEHHOI'O COCTaBa 10 ecTe-
CTBEHHOW PaJInOAKTUBHOCTU MaTepuaa.

4.5 MarHuTHbIE METO/IbI KOHTPOJIS.

4.6 CrieKTpo(hOTOMETPUUCSCKUI aHATIH3.

4.7 Onpenenenne MUHEPAIbHOTO COCTaBa PYJbl K
IPOAYKTOB 00OTalIeHUs: MUHEPAIOr HUeCKUH
aHAIIN3; XUMHYECKUH (a30BBIH aHATH3;
PEHTreHOMETpHUUECKHiT (pa30BhIil aHaN3;
TEPMUYECKUI aHAIN3.

[nexuus/

ICK-6.4, 3-1

1.5 Pacuer napameTpoB onpoOOBaHHs TEXHOJIOTHYECKOH
CXeMBbI 00oraneHus 9 8 TIK-3.2, V-1, H-1
/mpakTuka/

1.6 Pacuer nokasaresneit TeXHOJIOTMUECKOTO U
TOBapHOTo GaaHCOB 9 8 TIK-3.2, V-1, H-1
/mpakTuka/

1.7 Konrponbnas pabora Nel 11K-3.2,3-1,3 2
/npakTuka/ 9 2 IICK-6.4, 3-1
YK-8.2, 3-1

1.8 DIEeKTPOXMMHYECKUE METOIbI aHATIM3A IICK-6.4, ¥-1, H-1
/mpakTHKa/ YK-8.2,V-1

1.9 KonTposbHas padora Ne2 11K-3.2,3-1,3 2
/mpakTHka/ 9 2 [ICK-6.4, 3-1
VK-8.2,3-1




1.10 OnTHYECKHE METO/IbI aHAIH3a 9 6 IICK-6.4, ¥-1, H-1
/mpakTuKa/ YK-8.2,V-1

1.11 Konrpossras pabora Ne3 11IK-3.2,3-1,3 2
/mpakTuka/ 9 2 [ICK-6.4, 3-1

YK-8.2,3-1
2 CamocrosiTebHast pad0Ta CTy1eHTa 9 180

2.1 PaboTa ¢ JeKIIMOHHBIM MaTEepHAIIOM, K323 3 2 .
MIOWCK W 0030p TUTEPATyphI U 9 % TICK-6. 4 N T
AJIEKTPOHHBIX UCTOYHUKOB HH(OPMAIIHU VK-8.2. 3-1 2.1
10 TeMaM JICKLUi1 '

2.2 IToAroToBKa K BBIITOJIHEHUIO L
KOHTPOJIBHBIX Pa0OT (TeKyIIei 9 54 VK82, H1 112
aTTecTalHH) 2.1

2.3 BrInonHeHNe [oManIHero 3aanus 1.1
(moxroroBka pedepara) 9 36 YK-8.2, H-1 112

J2.1

3 Konrtpoas 9 36

5. ®OHJ OLIEHOYHbBIX MATEPHUAJIOB
KoHTposbHBIE BONPOCHI 1151 CAMOCTOSITEILHOI MOATOTOBKH K MPOMEKYTOYHOI aTTecTAlMH
1. 3agaum TEXHOIOTHIECKOTO KOHTPOJIS IPON3BOICTBA.
2. Knaccuguxkarust mpo0, 0T KaKuX CBOMCTB 3aBUCHT Macca MHHUMAJIBHOM POObI?
3. 3anumute GOpMYIIbI I OMPEIeIICHIS] MUHIMAIbHON MacChl IPOOBI.
4. Mzamepenue pacxoia pyabl U CyXHX IPOAYKTOB.
5. KoHTpOb TIIOTHOCTH MYJIBITEL, CIIOCOOBI KOHTPOJISI INIOTHOCTH ITYJIBIIBI HA 000TaTHTENBHBIX (adpHrKax.
6. Croco0b! nepeMermBanus mpoo.
7. HorperrHocTh onpoboBanus. CrIocoObI CHUKEHUS.
8. Merozsr oTO0pa mpod. Heobxommmoe 9UCciio TOYSUHBIX IPO0.
9. BimsiHue u3MeHeHne TpaHyJIOMETPHIECKOrO COCTaBa Ha 000raTUTEIbHBIE IIPOIECCH
10. Crioco05! onpenieNieHnst TpaHyIOMETPUIECKOTO COCTaBa.
11. ABTOMaTH4ecKre CIIocOObI ONpeAeTICHNS TPAHyIOMETPHIECKOTO COCTABA ITyJIBIIHI.
11. U3Mepenue BIaXXHOCTU pyA U KOHLEHTPATOB.
13. Cratuctuyeckue XapakTepHUCTUKN TapaMeTPOB OTIPOOOBAHMS X KOHTPOJIA.
14. CuTOBBIN METOJT OTIpEACTIEHHUS TPAHYJIOMETPHUIECKOTO COCTaBa.
15. YckopeHHbIe METOBI OIIpEeICHHS BIary.
16. KoHTposb KosmuecTBa MaTepraia B OyHKepax U B IIJIAMOBBIX OTCTOMHHKAX.
17. KonTposs pacxona BOJbI, MyJIBIBI U BO3AyXa.
18. KonTposs mporuecca qpo0iaeHus u paboThI IpoXoTa.
19. KonTtpoib npouecca OTCaaKH.
20. KoHTpob IIporecca TsKEeI0CPEHOT0 000TraleHusl.
21. KoHTpomb (h10TaIimoHHOTO TIpoliecca.
22. JlocTonHCTBa ¥ HEJOCTAaTKU IPABUMETPHYECKOT0 METO/Ia aHAITH3a, 00JIaCTH NPHUMEHEHHUS
23. OCHOBHEIE ATAIbI TPAaBUMETPHUECKOTO OTIPEICIICHHUS COCTaBa

24 .Ocaxmaemast 1 BecoBasi OpMEI, TpeOyeMbIe CBOHCTBA.

25. CyTb TUTPUMETPHYECKOTO METOa aHaIN3a, JOCTOMHCTBA M HEOCTATKH, IPeAeibl 00HAPYKEHHS

26. Vanukatopsl B THATPUMETPHUYECKUX METOIaX

27. CriocoObl TUTPOBaHUS

28. CyuHoCTh NOTEHIIMOMETPHUECKOTO aHalli3a, 1I0CTOMHCTBa. 3akoH HepHeTa.

29. Paznuuue npsAMOii TOTCHIIMOMETPHHU U MOTCHIIMOMETPUUIECKOTO TUTPOBAHHUS

30. Knaccudukanus u QyHKIIUH 3IEKTPOJIOB B TOTCHIIMOMETPHU

31. Kaccudukanus GoTOMETPHYSCKIX METOJIOB, CYIIHOCTh METO/Ia aHAJIH3a

32. 3axoHsl poTomeTpun

33. CnektpodoToMeTpHYEeCKHEe METOABl aHaW3a, NPHOOPBI U TPOBEICHUS CHEKTPO(DOTOMETPHYECKOTO
aHaM3a

34. CyurHocTh SMHCCHOHHOTO CIIEKTPAIBHOTO aHATN3a

35. KauecTBeHHBIH U KOJIMYECTBEHHBIH aTOMHO-MHCCHOHHOTO aHAJIH3

36. Busyanbnsie metoast DCA

37. ®otorpaduueckue MmeToAbl ananmnza DCA

38. dotoanexrpuyeckue Metoas DCA

39. Cymnocts PCA, ero Buis

40. CnocoOsl BO30Yk/ICHHUS PEHTITCHOBCKUX XapaKTEPHUCTHICCKHUX CIIEKTPOB AIEMEHTOB




41. 3axoH Mo3nu, npenen oOHapykeHHs dneMeHToB MetonoMm PCA
42. Cytb POA, nocrouncrsa

43. CniocoObl pa3jioKeHHs pEeHTI€HOBCKOTO U3IIyYSHHUS B CIICKT.
44. KoHIyKTOMETpUUECKHI aHAIIU3.

45. BonbraMnepoMeTpHyYeCcKuil aHaIK3.

46. Xumuyeckuil (hazoBbli aHAIN3.

47. Metonsl onpeaeieH!st MUHEPAIEHOTO COCTaBa Py Ibl.

48. CymHOCTh TEPMHYECKOTO aHAIN3a.

KomnuiekT 3aganuii 1J151 BBINOJTHEHUS pacuyeTHO-rpadguyeckoii padoTsl

1 ®OTOMETPUUYECKUUN AHAJIN3
3amaua Ne 1

Homep sapuanma evibupaemcs no mabauyam co2iacHo NocieoHeli u npeonocieonel yugpam wudpa
cmyoenma.

[Mpu ¢oTomMeTpruvecKoM OIpEAETICHUH Xejie3a B BOJE 10 Peaklud C CyIb(POCATHIMIOBOH KHCIOTOW st
CTaHAapTHBIX PACTBOPOB OBUIH MOJY4YEHBI CIIEYIOIIUE JaHHbIE OTCUYETOB I10 [IKajle rajbBaHomMeTpa A (Tabum.1).

[ocTponTs KanmubOpoBouHbIe rpaduku B cuctemMax koopauHat A — C u D — C. BriBectn ypaBHeHHe st
BTOPOTO rpadika U ONPEAEIUTh CoJep)KaHHe jKenesza Mo rpadukaM M pacuyeTHBIM IMyTeM, €CIM OTEdeT IO IIKaje
rajJbBaHOMETpa paBeH A; (Tadi.2).

JUi1st penieHus 3a1a4i HeOOXOAUMO PacCUUTaTh JOTapU(pMBl OTKIOHEHUH 1g Ai W onTHdeckue moTHocTH Dj
=1g 100 — 1g A;. [Toctpouth KanuOpoBOUHbIE TpaduKku 3aBrcUMOCTei. [1Jis onpeieieH s ypaBHEHUs! 3aBUCUMOCTH
D=f( C) Buga D =k C, koadunuent k=tg o, e a —yroy1 HaKJIIOHa IPSMON K OCH abCIHCC.

Tab6muma 1
MocneaHan CopeprkaHue xenesa, %
umdpa 0 \ 0,1 0,2 0,3 0,4 0,5
wudpa OTcYeT Mo WKane rasbsaHomeTpa, A
1 100 87,5 77,5 68,5 59,0 52,5
2 100 88,2 77,9 68,4 58,9 52,4
3 100 87,4 77,1 68,2 59,1 52,7
4 100 87,6 76,5 68,6 58,7 52,6
5 100 87,5 74,9 67,9 59,2 52,5
6 100 88,6 76,8 67,8 58,8 51,9
7 100 87,1 75,9 68,1 59,3 52,8
8 100 86,9 76,8 67,7 58,7 51,7
9 100 86,5 77,1 68,2 58,5 52,6
0 100 87,6 77,4 68,5 59,1 51,9
Tabmuma 2
MpegnocnenHsa undpa wudpa cTyLeHTa
1 |2 |3 | 4 |5 |6 |7 | 8 |9 I
oTCYeT Mo WwKane, A;

71,5 | 745 | 70,5 | 71,0 | 72,5 700 |718 |720 [730 [735

2 MIOTEHHUOMETPUYECKHUE METOAbI

AHAJIN3A

3agaua Ne 2

Bapuanm 3a0auu evibupaemcs 6 coomeememauu ¢ CyMmoul 08yxX NOCAeOHUX yudp wudpa cmyoenma.

1.HaBecky pyast maccoil 0,6578 r pacTBOpWIM M uepe3 MOMYydYCHHBIM pacTBOp B TedeHue 20 MHHYT
nporryckainu Tok cuioid 0,20 A, B pe3ynbTaTe 4ero Ha KaToJie BbLAeImIach Meap. Onpenenuts MaccoByro 110ito (%o,
Macc.) MeH B py/Jie, €CIIH BBIXOJ 10 TOKY cocTanisit 80 % .

2.VI3 aHATH3HPYEMOTO PacTBOPA, COACPIKAIIEro HOHBI MeTaa M™ B pesysbTare 91eKTpoi3a pH CHIIE TOKa
1 A 3a 50 muH Op110 BRIZEeHO Ha Katone 0,2800 r meraimia. OnpenennuTs, Kakod MeTasll BBIICITHIICS Ha KaTOIE.
3.HaBecky pyabl Maccoit 2,1574 r pacTBOPHIIM  MIOCJIE COOTBETCTBYIOLIEH 00pabOTKH 10BENM 00beM pacTBopa 10
100 M. Onpenenuts MaccoByto oo (%, Macc.) cepebpa B pyze, €Ciii IPH MOTEHIIHOMETPHYECKOM THTPOBAHUH
25 MU IPUTOTOBJICHHOTO PACTBOPA PACTBOPOM XJIOPUCTOro HaTpus ¢ Kourenrpanueit ¢(NaCl)=0,1250 moss/i




TOJTYIHIIN CIEAYIOIUE PE3YJIbTATHI:

\Y 16,0 (18,0 (19,0 (19,5 (19,9 (20,0 (20,1 (20,5 |21
(NaCl), mn
E,mMB (689 [670 [652 (634 [594 |[518 |441 |401 | 383

KpuByro MoTeHIMOMETPUIECKOTO TUTPOBAHUS OCTPOUTH B KoopauHarax E - V u AE/AV - V.

4. "3 naBecku Maccoit 2,0400 r taymuumii nepeBenu B T u ortutpoBanu pactBopoM KBrO; ¢ xoHmeHTpanmeit
c(1/6 KBrO3)= =0,1000 monn/n B XJIOPOBOJOPOIHOHN cpere. B mpoiiecce TUTpPOBaHUS B PAaCcTBOPE MPOTEKAET
peakius:

BrOs +3TI" + 6H" = Br + 3TI*" + 3H, O.

Beruncnnts MaccoByto oo (%, Mace.) TaUIHS MO CICIYIONIMM PE3YyIbTaTaM MOTEHIMOMETPHIECKOTO
TUTPOBAHMSI:

V(Klviro3)’ 20 1 100 18,0 | 19,8 | 20,0 | 20,2 | 22,0

E, MB 1251 | 1280 | 1309 | 1339 | 1407 | 1430 | 1451

KpuByto moTeHIMOMETPHYECKOTO TUTPOBAHUS TOCTPOUTH B KoopanHartax E - V u AE/AV - V.

5.13 HaBecku pyasl maccoit 0,6000 r TuTaH nepesenu B TiO* u OTTUTPOBAJIX PACTBOPOM XJIOPUCTOIO XpoMa ¢
konuenrpaiueit ¢(CrCl, ) = 0,1000 monb/m:

TiO™ + Cr* + 2H" = Ti*" + Cr** +H,0
Beruncnuts MaccoByto oo (%, Macc.) TUTaHa B PyAE 110 CIEAYIOIUM Pe3yIbTaTaM IOTEHIIHOMETPHUIECKOTO
TUTPOBAHMS:

;/(;:HrCIZ 20 | 100 | 180 | 198 | 200 | 202 | 22,0
E, MB 159 | 100 | 41 | -18 | -155 | -292 | -351

KpuByto MoTeHIMOMETPUIECKOTO TUTPOBAHHUS OCTPOUTH B KoopauHarax E - V u AE/AV - V.

6.BBMMCINTG ANEKTPOJHBIA MOTEHIMAd MEIHOTO DJJEKTPOAa, OIYIIEHHOTO B PacTBOp €ro CojdH C
KOHLEHTpaluen Mmeau c(Cu2+) ==0,1 MoIB/m.

7.BeraucnnTh KOHIIEHTpanuio HOHOB Menu B pactBope CuSO,, mpu ycnoBHHM, YTO JIEKTPOJHBIN MMOTEHINAI
MeJM B HEM paBeH HYJIIO.

8.Ha kymonomerpuueckoe TutpoBanue nepus (IV) B 0,1 M pactsope Fe(lll) anexrporeHepupyeMbpIMiu HOHAMHA
Fe(Il) mpu cuite Toka 30 MA morpeboBaocs 100 c. Onpenenure Maccy tepust (IV) B aHaTM3UpyeMOM pacTBOpE.

9.PaccunraiiTe MOTEHIHMAN ILIATHHOBOTO 3JIEKTPOAA, OIyHIeHHOro B pactBop FeSO, xoroperi Ha 99,9 %
orrutpoBaH pactBopoM KMnO,

10. Inst onpenesieHnst IPUMECH JKelie3a B alFOMUHHU HUCTIONb30BAIN METO]] KYJIOHOMETPUYECKOTO THTPOBAHUS
nonoB Fe** anexTpoBoccranammBaempiMu nonamu SN?* npu moctosHHOM crite Toka 4 MA. Touka S5KBHBAJIEHTHOCTH
(huKCHpOBaANaCh MOTCHIIMOMETPHUCCKUM METOA0M. Bpems snekrponms3a coctaBmwio 100c. HaBecka amomunms
1,0005 r. Berarcnutk MaccoByro J0Ir0 xkene3a (%, Mace.) B aTFOMAHUH.

11.PactBop nuxpomara xamus oobemoMm 20,00 mu orrurpoBanu moHamu xenesa (1), renepupyembeiMu npu
cune Toka 0,350 A B Teuenune 20 MUH; KOHEIl peakiuu GuKcupoBaics ¢poromerpudecku. OnpenesuTb MOJIIPHYIO
KOHIIEHTpaIHio 3kBuBajieHTa pacTBopa KoCroOy (fo, =1/6).
12.TTocTponTh KPUBYIO MOTEHIIMOMETPUIECKOTO THTPOBAHUS B KoopanHarax E-V. PaccunTars KOHIIEHTpanuio
CaCl; B pactBope (1/1), ecnu nipu TutpoBanun 20,0 Mt anamusupyemoro pactsopa 0,0500 N pacrsopom Hg,(NO3),
MOy YHIIH:

\%
H92(N0s)z, 10 | 15 | 17 | 175|179 | 18 |181 | 185 | 19
MJI
E, MB 382 | 411 | 442 | 457 498 |613 | 679 | 700 | 709
13". [lo mpuBeICHHBIM JAHHBIM TaONHUIIBI 3 ONPEIETUTH KOHIEHTPAIMIO PACTBOPA B YKA3aHHBIX €IMHHIIAX.
Tabmuma 3
Ne | Onpenensiem [Peakius Hau. Ttok, | CrangapTHBIi pacTBOp Hccnenyemslii pacTBop

bl HOH loOpa3oBaHms MKA




OKpaIICHHOTO = < TOK,
coeTMHEHMS Q © MKA
=x =w = =
= ) = )
= : | = £
5 = 5}
= g - =1 g
S S g g S
& = = = =
13 | Mg* 100 0,100 r|20 60 Mg, % B3 90
MgCl, B 250 MHHEpaJe
C OpHOXpOM MII p-pa IpH HaBeCKe
HCpHBIM 0,2r B 50 M
p-pa
14 90 pp KyCr,0;| 1,0 83,4 Cr 1 75,2
coOcTBeHHas C THTPOM IO /M
Cr0; oKpacka Fe 11 0.00150 (t/a)
T/MIT
15 | Ni* c 100 0,250 r|10 53,2 Ni (mr/mo1) 5 73,4
JIUMETHIITIIIO NiSO, 6H,0
KCHMOM B 11 p-pa
16 | Pb* ¢ nqutuzoHom | 100 2,5 mr PbO, d | 5,0 74,8 Pb 5 92,6
100 mi p-pa (mr/im)
17 | sb** ¢ metmiioBeiM | 100 2,56 mr Sb 8 | 0,5 82,3 Sh,0; (%) B | 2,5 74,6
(hroneToBBIM 50 mi p-pa MUHepaje
IpU HaBeCKe
0,5r B 100
MII p-pa
18 | cu* C aMMHaKOM 75 0,Ir cmnaea, | 2,5 51,4 Cu (%) B|5
coJieprKamiero CIIaBe IMpH
526 % Cu B HaBecke 0,2
100 M1 p-pa r B 250 M1 p-
pa
3amgauya Ne 3

Howmep sapuanma coomeemcmeyem nocieoneii yugpe wuppa cmyoenma.

Ha ocHOBaHMM JaHHBIX, NPHUBEICHHBIX B Tabia.4, ONpeNeNuTh COJCpKAHHE 33JaHHBIX OJIIEMEHTOB B
UCCIIeyeMbIX 00BEKTaX, UCIIOIb3Ys METO/ KAIMOPOBOYHOTrO rpaduka B (HOTOMETPHUECKOM aHaJIH3e.

Vkazanus x pewenuio 3a0auu.

KannbpoBouHsblii rpaduk NOCTPOUTH B KOOPAHMHATAX ONTHYECKas IFIOTHOCTh - 00bEM CTaHAapPTHOTO pacTBOPA.

OmpenenuB 1o KanuOpoBOuHOMY TIpaduKy 3HaueHHe 0o0beMa CTaHAApTHOIO PacTBOpa, NEPeCUUTaTh Ha
xonnentpammio (1 mxr = =10° r). [Ipu mocTpoeHn: KamuGpoBOUHOro rpaduka (Ha MUIIHMETPOBOH Gymare)
HEOOXOANMO TPaBHIBHO BBIOpaTh MacmiTad ¢ TeM, YTOOBI TOYHOCTH BBIYMCICHHH COOTBETCTBOBaJa TOYHOCTH
MCXOJIHBIX JTAaHHBIX U TPeOyeMOH TOUHOCTH pe3yJIbTaTa N3MEPEHUI.

Tabnuma 4
OnTryeckas MI0THOCTh A Konnenrparumn
O0beM pacTBOPOB, MIT Cran- |Hccnemyemsrit
JapT- |pactBop,
HBI  |aMMKBOTHAs 4acTh
pac 10 M
TBOD,
MKI/M
£
& bl
=
o]
=
(o]
’=
3
2 |CrannapTHble pacTBOPLI HUccne
o | 8 JIyEMEI
(&) o
3| & it
=~ [
53 E Ax
m | O
1MJ‘I|2MJ1|3MJ1|4MJ1|5MJ1|6 |7MJ1 |8MJ1 |9 |10MJ’I




M

M

Fe (0,09 |0,17

0,26

0,35

0,44

0,244

79,3

Fe (%, macc.) B kapOune xpoma
mpu HaBecke 0,0400 r B 250 mu
pacTtBOpa

Cr 0,106 |0,196

0,285

0,374

0,464

0,35

10,25

Cr,03 (%, macc.)
B OoKcHTe TIpH
HaBecke 0,1556 ¢
B 100 cm®
pactBopa

0,055

0,09

0,12

0,15

0,18

0,21

0,24

0,27

0,3

0,25

25,62

Mn (%, macc.) B
pyZe mpH HaBeCKe
0,1400 T B 250 mn
pacTtBOpa

Mo 0,07

0,102

0,13

0,17

0,204

0,23

0,27

0,305

0,340

0,31

7,2

Mo (%, macc.)
B CTaJTH MPU
HaBecke 0,1120 T
B 250 ma
pacTBopa

0,12 10,18

0,232

0,29

0,345

0,4

0,45

0,51

0,39

68,0

W (%, macc. ) B
pyJe Ipu HaBeCKe
1,5776 v B 100 M
pactBopa

Ni (0,07 (0,132

0,19

0,25

0,32

0,382

0,44

0,36

10,0

Ni B cTamu npu
HaBecke 1,4250 T
B 250 M
pactBopa

Cu |0,06 (0,105

0,15

0,19

0,242

0,290

0,33

0,38

0,427

0,470

0,17

36

Cu (%, macc.) B
(eppo-
MOJHOICHE TIPH
HaBecke 3.1580
B 250 Mn
pacTtBopa

P |0,08 (0,18

0,26

0,34

0,42

0,50

0,61

0,23

10,0

PB
(dheppomonubaeHe
MIPY HaBeCKe
0.5087 r 8 100 mx
pacTtBOpa

Fe (0,06 |0,135

0,20

0,26

0,322

0,45

0,46

0,52

0,592

0,60

0,55

10,0

Fe (%, macc.) B
TUTAHOBOU pyne
IpY  HaBecKe
0.3450 r 8 500 M
pacTBOpa

0,08 10,170

T wm

0,25

0,370

0,422

0,27

5,0

Sb (%, macc.) B
dheppoxpome

OpH  HAaBECKe
5.5090 r (amns
(doromeTpupoBaH
HsI UCTIONB3YeTCsI
9KCTParupoBaHKe
CYPBMBI U3 BCETO
MPUTOTOBJICHHOTO
pacTBopa)

3 ATOMHO-SMUCCHUOHHBIN CIIEKTPAJIBHBIN AHAJIU3

3anauya Ne 4 (Bapuants! 1-10)




Bapuanum 3a0auu evibupaemcs 6 coomsememeuu ¢ CymMmoti 08yx nocieOHux yudp wudpa cmyoenma.

Omnpenenuth MacCcoOBYIO JIOJI0 MEIAM B aNIOMUHUH, cepedpa B MEAHBIX OTJHMBKAaxX, CypbMbl B CBHUHIIE,
MapraHila B CTALHBIX JETAAX M0 3HAYCHHUSIM TOYEPHEHNH aHATMTUIECKOHN mapbl 2ieMeHToB (Tabmuna 5). JlaHHble
JUTSL ATAJIOHHBIX 00Pa3I0B NPUBEACHBI B Ta0HIIE 6.

Tabmuua 5
[TapameTtpbi 1 2 3 4 5 6 7 8 10
S (Cu) 0,410,35| 0,44 | 0,56
S (Al 0,41 | 0,42
S (Ag) 051 | 0,47 | 0,64
S (Cu) 065 | 0,65 | 0,67
S (Sh) 1,02 1,640,95 1,69
S (Pb)
S (Mn) 0,910,73| 0,63
S (Fe) 0,76
Tabsmna 6 — XapakTepHCTHKH ATAJTOHHBIX 00pa3IoB
3Ta/IoHbI 3TaNOoHbI
MapameTpel
MapameTpel
1 2 3 1 2 3
w(Cu)’ 0,25 0,80 1,20 w(Sh)’ 0,12 0,38 0,80
S(Cu) 0,25 0,54 0,61 S(Sb)  S(Pb) 0,79 1,20 1,65
S(Al) 0,42 0,44 0,41 1,58 1,55 1,59
w(Ag)’ 0,23 0,34 0,55 w(Mn)’ 0,05 0,21 0,30
S(Ag) S(Cu)| 0,45 0,54 0,68 S(Mn) S(Fe) 0,53 0,90 1,03
0,65 0,64 0,67 0,72 0,74 0,78

* - KoHueHTpaIus 31eMeHTa ® BeIpaykeHa B MacCOBBIX 10JsiX (%, Macc.)
3anaya Ne 5 (BapuanTsi 11-18)
Bapuanm 3adauu evibupaemcs 8 coomeemcmeauu ¢ CyMMou 08yx NOCIeOHUX Yyugp wugpa cmyoenma.
Omnpenenuts conepkaHue cepedpa B MEIHBIX OTIMBKax (Tabi.7) M MapraHia B CTaJbHBIX JeTansix (Tadum.§)
10 M3MEPEHHBIM MOYESPHEHUSIM aHATUTHYECKUX JIMHUN B CIIEKTPax Npod U CTaHIAPTHBIX 00pa3IoB.

Tabmuma 7
Ne BapuanTa OGpasen C % Saq Scu ASpgcu

. 0,41 0,64

CranpapTHbIi 0,18 0.42 0.67

0,45 0,66

023 0,46 0,65

0,51 0,64

0,34 0,52 0,65

0,55 0,65

0.4 0,55 0,63

0,55 0,67 0,65

0,69 0,69

0,5 0,65

11 IIpoba C, 0,52 0.66

0,49 0,66

12 C 0,46 0,64
-0,18
13 G -0,20




14 C, %%13
Tabumma 8
Bapg;_).HTa Obpasen C % lgC Swn Sre ASwin e AS_Mn,Fe
CTiiIHI; . -0,20 -0,05
-0,30 -0,18
-0,42 -0,25
-0,50 -0,40
[Ipoba
z : e |
z o | o
. 2 o
z 2 &

1.

Tembl pedepaToB

Hasnauenmne wu KJ'IaCCI/I(l)I/IKaHI/IH IMpoOUECCOB  KOHTPOJIA. OCHOBHBIE KOHTPOJIMPYEMBIC  TMapaMETPhI

TEXHOJOI'MYCCKOro rnpounecca.

COoNOOR~WN

Opranusanus onpoboBanus 1 KOHTposst. CHcTeMbl 0TOOpa M MOATOTOBKHU MPOO Py IBL.

Opranusanus onpoboBanus 1 KOHTPosst CucteMsl 0TOOpa M MOJTOTOBKH MPOO ITyJIBITEL.

OnTtuManbHEIA TpobooToop. [Tapamerpsr oTdopa mpood.

OTt60p ipod © ompoOOBaHNE HEMOABMKHBIX MACC M IBIKYIIIMXCS TIOTOKOB.

IIpo6ooTOupaTenu, Bupl, TPeOOBAHUS.

CxeMmbl MOAroTOBKH 1po6. JIpobiieHue, u3MenbYeHNUE B TPOXOUYCHHE TIPOO.

Crioco0Ob1 00€3BOXKHMBaHNUE, TEPEMEINBAHIE, COKpAIICHHE TPOO.

MerTopl U3MEPEHUSI U KOHTPOJIS Pacxojia XKHUIKOCTEHW M MyJjbll. M3MepeHue pacxoja METOJIOM IEPEMEHHOI0

rnepenajaa naBJICHU.

10.

MeTOZ[I:I U3MEPCHUA U KOHTPOJIA pacxoa )KI/I)IKOCTCﬁ " ITYJIbII. 3J'IeKTpOMaFHI/ITHI>Ie pPacxoaoMeEphI. I[aT‘{I/IKI/I

pacxoja TBEpAOro B ITyJIbIIC.

11.
12.
13.
14.
15.
16.

W3MmepeHne u KOHTPOIb YPOBHS CHIITyYUX CPE.

H3MmepeHne 1 KOHTPOJIb YPOBHS JKUAKHUX CPEN.

MeTo 161 KOHTPOJIS TUIOTHOCTH ITyJIBIIBI. ABTOMAaTHYECKHUE MIIIOTHOMEPBI.

KoHTpoIb BSI3KOCTH MyJIBIIBL.

ABTOMaTHYECKHH KOHTPOJIb TPaHyIOMETPHIECKOrO COCTaBa MPOLYKTOB APOOJICHHS I U3METIBUCHHS.
ABTOMAaTHYECKUI KOHTPOJIb BIAXKHOCTH CHITyYHUX MaTepHANIOB (KOHIYKTOMETPHYECKHE, PaJnOU30TOIHEIE,

€MKOCTHBIE BIarOMeEpHI).

17.

KoHTposs MyTHOCTH ciuBa cryctuteied W ¢uibrpata GuibTpoB. Hedenomerpudeckuii, eMKOCTHOH U

paI[I/IOI/I?,OTOHHLIﬁ MCTObI.

18.
19.
20.
21.
22.
23.
24,
25.
26.

Kontpois 1poOuisHOT0 000py10BaHusL.

KoHTpois paboThl TPOXOTOB.

KoHTpois mporieccoB n3Mens4eHus 1 KilacCu(hUKAIIH.

KoHTpois mporeccoB MOKPOTO U3MENFYCHUS U KIIACCH(PUKALINY.

KonTpons 1 peryiaupoBaHne TrpaBUTAIIIOHHBIX POIIECCOB 00OTAIICHUS.

KonTpoms mporeccoB 00e3B0KUBaHMS KOHIICHTPATOB.

KonTpoms u peryiampoBaHne MarHUTHOTO Tporiecca 00oTameHus.

KonTtpons u peryiampoBanue mporecca (IoTanny.

Teopernueckue ocHOBel PCA, Bunbl. PeHTreHopagnoMeTpudecknii MEeTO]] aHalli3a, CYIIHOCTb, alllapaTHOe

obecreyeHue.




27. OcHOBBI peHTreHO(IyOPECIIEHTHOTO aHaIn3a, JJOCTOMHCTBA, allllapaTHoe o0ecreYeHHe.

28. CynHOCTb 3MHCCHOHHOTO CIIEKTPAJIBHOIO aHANIN3a, allllapaTHOe obecreyeHue.

29. CymHOCTh METOJa aTOMHO-abCcOpOLMOHHOro aHanu3a. [IpuHHMIHMANbHAs cXeMa aTOMHO-a0COPOIMOHHOTO
cnekTpodoTomMeTpa.

30. CymHocTh Macc-CleKTPaJILHOTO aHau3a. [IpuHIMIHaIbHas cXeMa Macc-ClIeKTPOMeETpa.

31. CyTh TUTPUMETPHUYECKOTO METOJa aHaJIM3a, JOCTOMHCTBA U HEOCTATKHU, ITPEesbl 00HAPYKEHUSL.

32. CymHOCTb MOTEHIIMOMETPUIECKOTO aHaIN3a, JOCTOMHCTBA. 3akoH HepHcra.

33. KoHTpOib HOHHOTO COCTaBa ITyJIBIIBI (TIOTEHIIMOMETPUYECKUN 1 KOHYKTOMETPHIECKUIT aHaJIH3).

34. MarHuTHbIE METOBI KOHTPOJISI COJIEPKAHUSI )Keje3a B pyJIe.

35. MeToabl KOHTPOJIS COAEPIKAHHMS JKeJie3a B IyJIbIIe.

36. Cnekrpodoromerpruueckue MeTOABI aHau3a. [IpuOopbI A7t IPOBEICHUS aHATH3A.

37. KoHmyKTOMETpHYeCcKHil aHaIn3, IPUHIHMII, JOCTOMHCTBA M HEJOCTATKH.

38. HelTpoHHO-aKTHBALMOHHBIH aHAIN3.

39. CyTh METOIOB sIIEPHOI CIEKTPOCKONHH, Kiaccudukaius MeTogoB. CrocoObl BeJeHHS aKTHBHBIX siep B
aHaJIM3UPYeMBIii oOpasell.

40. Mero siiepHO-MarHUTHOrO pe3oHaHca. [IpuMmeHeHne Merona Al BEIECTBEHHOTO aHaiu3a pyln
MPOJYKTOB 00OTaIICHHS.

Hepeqeﬂb BOIIPOCOB i Telcyuleﬁ aTTeCTalluu

Bompocsl k pasnenam «TexHonoruveckmii KOHTPOJIb NPOU3BOACTBAY, «IloHATHA 0 mpodax
Npo0ONOAroTOBKE)

Haznauenue n kiaccugukanys mpoueccoB KOHTPOJIS.
OCHOBHBIE KOHTPOJIMPYEMbIE ITapaMeTphl TEXHOJIOTMIECKOT0 MpoIiecca.
3amaul KaueCTBEHHOTO M KOJMYECTBEHHOTO aHAJIN3a.
OCHOBHBIE TAPaMETPHI, XapaKTEPUIYIOIINE PE3YNIbTaThl 000TaIIECHHSI.
[MonsTvss - mpoba, mpoba TouedHas, OOBEAWHEHHAs, MHHHMAalbHAas, JJOCTaTOYHAs, TOBapHasd,
MHUHEpaJIOTHIeCKast, XAMUYECKasi, TEXHOJIorndeckas. TpeboBanus k mpooe.

6. 3HaueHne onmpoOOBaHUS KAK CPEACTBA KOHTPOJIS TEXHOIOTHYECKOTO IPOIIecca.

7. Bwunsl cxem orrpoOOBaHUs U KOHTPOJIS B 3aBUCHMOCTH OT Ha3HAUEHHMS.

8. Llenu xauecTBEHHOI'O M KOJIWYECTBEHHOI'O aHAIIM30B.

9. JlauHble kakux Mpo0d HEOOXOIUMBI ISl OTIPEIENICHNs] TEXHOJIOTHYECKUX MoKa3arelieil 000raeHus.

10. ITo maHHBIM KaKuX MPOO OMPEACISIFOT KOJINYESCTBO PYIbI, YXOASIICH C XBOCTaMH?

11. JTanHBIE KaKuX IPOO UCTIONB3YIOT IS OMPEACICHUS KOJTUUECTBA METalIa, YXOISIIETr0 ¢ XBOCTaMu?

12.  Tlo naHHBIM KaKuX pod MOKHO MPOaHAITM3UPOBATH MOTEPH [IEHHOTO KOMITOHEHTA C XBOCTAMH?

13. OcoGeHHOCTH IPOOBI HA BIAXKHOCTH, 0OBSICHUTE HEOOXOMMOCTh TOUKH €€ 0TOOpa OT UCXOTHOM PYIbI,
TOBapHOTO KOHIEHTpATA.

14. OGocHyiiTe HEOOXOMMOCTH 0TOOPA TEXHOJIOTUUECKOHN MPOOKI pH pabdoTe hadbpukw.

15. Ha3nHaueHne MHHEPaIOTHYECKOH MpPOOBI, OTIAMYHE «KOJMYECTBEHHOW)» MHHEPAIOTHYECKOH IPOOBI OT
«Ka4eCTBCHHON.

16. OcOOCHHOCTH XUMHYECKOW MpOOBI, TOYKH OTOOpa €€ OT HCXOAHOW pyIbl, TEXHOJIOTHYECKOTO U
TOBapPHOTO KOHIICHTPATOB.

17. Iens oTO6opa mpod OT XBOCTOB Ha XUMHUIECKUI, MUHEPAIIOTHIECKUAN I CHTOBOM aHAITU3BL.

18. Omnpexernenue Macchl ¥ MUHUMAJIBHOTO YMCIIA TOYSYHBIX MPOO.

19. Mertons! orpoOOBaHKs HEMOIBIXKHBIX MacC MaTepHAaIOB: 0TOOP MPOO M3 KEJIE3HOJOPOKHBIX BATOHOB U
JPYTHX TPAHCIIOPTHBIX EMKOCTEH, U3 ITabene,

20. OmpoOoBaHMe ABHKYIIUXCS MATCPUATIOB.

21. Tuns! u TpeOOBaHMS, IPEIBIBIIEMBbIE K TPOOOOTOOPHUKAM.

22. CyTb METO/IOB IIPOJIOJBHBIX U MOIEPEYHBIX CEUCHHH.

23. Metoas! onpoOoBaHus U TPOOOOTOOPHUKY IS TTYJIBII.

24. Omnepanuu, TpUMeHsieMbIe IpH 00padoTke 1mpoo.

25. CnocoObl nepeMeIInBaHus 1 COKPAIICHHsI IPU 00pabOTKe XUMHUYECKHUX MPO0.

26. MeTozbl 00€3BOXKUBAHKS MYJIBIIOOOPA3HBIX MPOIYKTOB IPH UX 00paboTKe.

agrwhPE

Bomnpocsl k pazgeny «M3mepenne H KOHTPOJIb IapaMeTPOB MPOLECCOB 000ralieHUsD

1. Meroxbl KOHTPOJIS pacxo/ia KUAKOCTEH, IMyJIbIL:

1.1 pacxomoMepsl IEpeMEHHOTO TIEpenaja 1aBIeHUs

1.2 pacxooMepsl MOCTOSIHHOTO Mepenaa JaBiIeHUs

1.3 37eKTpOMarHuTHHIE PacXoJ0OMephI

2. U3mepeHume ypoBHS Cpell C T[OMOIIBIKD  IOIUIABKOBBIX, THIPOCTATHYCCKHX, EMKOCTHBIX,
PaIOM30TONHBIX YPOBHEMEPOB.




3. Meroabl KOHTPOJIS INIOTHOCTH ITyJIBIIBL:

3.1 ruapocTraTudecKuit

3.2 mbe30MeTpUYECKHi

3.3 BecoBoit

3.4 pagnomerpuyecKuil.

4. CyuiHocts METO/IOB, UX CPaBHEHHE, TOYHOCTH OTPEJIENICHNS, [TOTPEITHOCTh N3MEPEHUSL.

5. KoHTponb TpaHyJIOMETPHYECKOro cocTaBa TBepAOM (a3pl Iynbnbl. MeTOAbl aHalIM3a: CUTOBOM,
CeTMMEHTALMOHHBINA, PUrypoBCKOTO.

6. CymHocThb M  OCOOCHHOCTH METOOMKH MPOBEJCHUS CEAMMEHTAlMOHHOTO aHamus3a. Jlims Kakoif
KPYITHOCTH MPUMEHHUM JaHHbIA aHAJIH3.

7. ns xakoil KpymHOCTH HCIONB3yeTCs CUTOBOW aHaM3; OINMIIUTE METOIMKY NPOBEICHHUS aHAIU3a.
[ocTpoeHus XapaKTepUCTHK KPYITHOCTH.

8. Insg Xakux NPOAYKTOB, HEOOXOOUM KOHTPONb BIaXHOCTH? CyIIHOCTH NPUMEHSIEMBIX METOJO0B
KOHTPOJISI, UX JOCTOMHCTBA ¥ HEJOCTATKU.

9. Tlokaszarenu paboOTHI APOOUIEHOTO 00OPYIOBAaHUSI, KAKUM 00pa3oM OCYLIECTBIISIETCS KOHTPOJIb PabOThI
JIPOOUIIBHOTO 000PYIOBAHHS.

10. Kak ocymiecTBIseTCs KOHTPOJIb KPYITHOCTH IPOOJICHOM Py IbI?

11. OcHoBHBIC MOKa3aTeH pabOTHI rPoxoToB. OreHka 3(h(HEKTUBHOCTH PabOTHI.

12. OcHoBHbIe TOKa3aTeny padboThl Kinaccudukaropos. OueHka 3G peKTHBHOCTH padOTHI.

13. KoHTponupyemble mapamMeTpsl IpH padoTe IPaBUTAIMOHHBIX YCTaHOBOK.

14. TlapameTpbl KOHTPOJIS MAaTHATHOTO IIpolecca 000TalleHus..

15. Cxema KOHTPOIISI CyXOW MarHUTHOM Cenaparyy.

16. Cxema KOHTPOJISI MOKPOI MarHUTHOM CeTapariiy.

17. TlapameTpsl KOHTPOJIS IPOLIECCOB 00€3BOXKUBAHMS KOHIICHTPATOB.

Bonpocsl k pazgeny «KoHTpoJIb BellleCTBEHHOTO COCTABA PYABI U MPOAYKTOB 000Trall{cHU»

OcnoBsl PCA, ero Bujsl.
PentrenopaauomMeTpuyecKuil METO aHAIU3a, CYLIHOCTb.
Crnioco0b! BO30y>KAE€HHUS PEHTTEHOBCKHX XapaKTEPUCTUYECKHUX CIIEKTPOB 3JIEMEHTOB.
3akoH Moziu, ipenen oOHapyXeHus 31eMeHToB MeTogoM PCA
OcHoBbl POA, nocTonHCTBA.
Crioco0bl pa3sioKeHUs] PEHTT€HOBCKOTO M3Ty4EHHS B CIICKTP.
AmnmnaparHoe obecrieuenne PCA.
CyIIHOCTh SMHCCHOHHOTO CIIEKTPAIBHOTO aHATN3a
. KadecTBeHHBII M KOINYECTBEHHBII aTOMHO-O)MHCCUOHHBIN aHAJIN3.
10. IlomaTus moTeHUIHMAla BO3OYXKACHHMS, MOTCHIMANa WOHHM3AlMH, CAMOIIOIJIOMICHUS, TOMOJOTHYECKHX
JIMHUH, aHaJIUTUYECKOH Iapbl
11. Merons! peructpanuu crekTpos B JCA.
12. Yro npexacrapiser co00i HCTOYHHMK U3YUYCHUS HHIYKTHBHO-CBs3anHas masma (MCIT)?
13. DneMeHTHI M HIDKHSIS TPaHUIIA ONPEACIIEMbIX COIEPKaHUI B aTOMHO-DMHUCCHOHHOM METO/IE aHAIIn3a.
14. CymHocTh MeTo/1a aTOMHO-a0COPOIIMOHHOTO aHAJIN3a.
15. 3akonst AAA. [IpuHIMITHATBEHAS CXeMa aTOMHO-a0COPOIIMOHHOTO CIEKTpodoTOMETpa.
16. McTOYHMKM Pe30HaHCHO-TIOTIIOMIAEMOT0 U3ITyYESHHUS B METO/IE AaTOMHO-a0COPOIIMOHHOTO aHAIHN3a
17. Ananuszatopsl B aTOMHO-a0COpPOIIMIOHHOM aHaNHN3e.
18. CymHOCTh Macc-CIeKTPaIbHOTO aHaIN3a.
19. IlpuHIMIHMANBHAs CXeMa Macc-CIIeKTPOMETPa.
20. O6nactu npumenenus MCA u nocronnctBa MCA.
21. Ha3oBuTe OCHOBHBIC CIOCOOBI pa3feieHHs] HOHOB B IIPOCTPAHCTBE.
22. Ha yem ocHoBaH kauectBeHHbI MCA, nipezesnsl o0HapykeHus d1eMeHToB B MCA.
26. CyTbh TUTPUMETPHUYECKOTO METO/Ia aHaJIM3a, JOCTOMHCTBA U HEIOCTATKHU, ITPeesibl O0HAPYKEHHUSL.
27. VIHaMKaTopbl B THUTPUMETPUYECKUX MeTojax. TpeOoBaHHs K XMMHUYECKMM pEaKlusM, JIeKaIIUM B
OCHOBE TUTPUMETPUYECKHX METO/IOB aHAJIM3a.
28. CnocoObl THTPOBaHUSI.
29. CymHoCTb MOTEHIMOMETPUIECKOTO aHaIN3a, JOCTOMHCTBA. 3akoH HepHcra.
30. Paznuuue npsMOi MOTEHIMOMETPHN M OTCHIIMOMETPUYECKOTO TUTPOBAHMSI.
31. Knaccudukanus v GyHKIHMHN 3JIEKTPOIOB B IIOTEHIIMOMETPHH.
32. Buusl KpUBBIX B TIOTEHIIMOMETPUIECKOM TUTPOBAHHH.
33. KoMmneHcannoHHbBIH W HEKOMIIEHCAIMOHHBIA METObI TOTCHIIMOMETPHIECKOTO TUTPOBAHHSL.
34. CrektpohoTOMETpHUIECKIE METOIBI AHAIH3A.
35. TIpubopsl AJ1s MPOBEACHUS aHAIM3A.
36. KoHmyKTOMeTpHYeCKHi aHann3, IPUHIMII, JOCTOMHCTBA U HEJOCTATKH.
37. CyTbh METOJIOB SIICPHOM CIIEKTPOCKOINHUH, KIacCHu(UKAIMs METOOB.

CENoTR~WNE




38. CnocoObl BeieHHs aKTHBHBIX SIIEp B aHAIM3UPYEMbIi 00pasel.
39. IIpuHIMI SaepHO-MAarHUTHOTO PE30HAHCA.
40. Tepmuueckuii METO[| ONpeIeNICHNs MUHEPAJILHOTO COCTABa PY/Ibl

Ilepeyens padoT, BINOJHSAEMBIX B IIpolecce H3YYeHHs NUCHUILIMHBI (Moayas, npakTuku, HUP)

1. TIlpakTtuueckue pabOThI B CEMECTpe
2. KonrpoisbHble paboThI
3. Homaninee 3ananue (pedepar)

OueHouHble MaTepuaJbl (OLIEHOUYHBIE CPEACTBA), HCNOJIb3yeMble JIsl IK3aMeHa

DK3aMeHAIMOHHBI OUIIET BKJIIOYAaeT B ce0si 2 BOMPOCAa U3 YCTAHOBJICHHOTO MEPEeUHs M0 TeMaM, U3JI0KEHHBIM B 4
paznene nannou PIT/I.
bunets! xpaHsTcs Ha Kadeape U yTBep KACHBI 3aBEAYIOINM Kadeapon

MeToauka OLleHKH pe3yJibTaTOB 00yUYeHus M0 JMCHUIIuHe (MoayJiio, npakTuke, HUP)

e TpebOoBaHMSA K OLICHUBAHHIO B COOTBETCTBUH C Y4eOHBIM IUIAHOM: 9K3aMeH B 9 cemecTpe.

e Cucrema OLIEHMBaHWUsI, UCTIONb3yeMasl ITpenoaaBaTeeM s TeKyIel OLleHKH ycrieBaeMocTH B 9 cemecTpe
- OaTbHO-peNTHHTOBAS:
- mocelneHue 3auaTuii — 1 6ant 3a 1 3anstre (Bcero 18 IeKIMOHHBIX 3aHATHIA), HTOrO He 6ojiee 18 6asioB;
- BBIMOJTHEHUE MPAKTHYECKUX padoT, Bcero 4 pabot B cemecTpe 1o 5 6aiioB, utoro He 6osee 20 6aos;
- BBIMOJHEHUE KOHTPOIBHBIX paboT, Bcero 3 paboThl B ceMecTpe 1o 5 6aiuios, utoro He 6onee 15 6amios;
- BBIIIOJTHEHHUE TOMAIITHETO 3a1aHus — 10 7 0aJIoB
HNTOI'O e 6omnee 60 6ayIoB B cemecTpe.

e VYcioBue A0MycKa K 9K3aMeHy 110 JUCHUILIMHE — HAIn4ue He MeHee 33 0aiioB ceMecTpoBOil paboThI.

e Meroauka pacyera OI[CHKH Ha SK3aMeHe.

e Ortser Ha dk3ameHe oleHnBaercs B 40 OamtoB. Kputepuu onpeneeHus OIIeHOK Ha IK3aMEHE M3JI0KEHBI B
paznene 5 IlomoxkeHuss o mpomexyTouHoi arrectaruu cryaeHtoB ®I'AOY BO HUTY «MUCuCy» (I1
239.09-14)

6. YA EBHO-METOANYECKOE 1 HHOOPMAIIMOHHOE OBECIIEYEHUE JTUCHUITJIMHBI
MOAYJsA, MPAKTUKH, HUP)

6.1. Pekomenayemasi qureparypa

6.1.1 OcHoBHas TUTEpaTYpa

O6o3HaueH ABTOpBI, 3araBue bu6auorexa H3parenncTBo,
He COCTABUTEJH roj
J1.1 Xamn, I".A. OmnpoOoBaHne 1 KOHTPOIb HTBb I'd HUTY MUCuC M. : Henpa,
TEXHOJOTMYECKUX MPOIIECCOB 1979 . - 253 c.
oOorareHus.
6.1.2 lonoJiIHUTEIbHAS JIUTEPATypa
O6o3HaueH ABTOpBI, 3arnaBue Bubéauorexa H3parenbcTBO,
He COCTABUTEJH roj
JI2.1 ABIIOXUH, OcCHOBBI 000OTraIEeHUs ‘YHuBepcuTeTcKas MockBa :
B.M. MOJIE3HBIX UCKOMAEMBIX: 6ubmmorexa ONLINE T'opnas xHura,
Y4eOHUK JuIs BY30B : B 2-X T. T. URL: 2008.
1. OGorareHue moJjIe3HbIX https://biblioclub.ru/index.php?p
HCKOIAEMBIX age=book&id=100028
6.1.3 MeToauyeckue MaTepHaJIbl
O003HaueHN ABTODBI, 3arnaBue Bubnuoreka W3narenscTBO, TOA
® COCTaBHUTEI
u
J3.1
6.2. IlepeyeHnb pecypcoB HHGOPMALMOHHO-TeIeKOMMYHUKAUMOHHOM ceTH «AHTepHET)
91 www.google.ru
22
23

6.3. IlepevyeHb NporpaMMHOro odecneveHust

6.3.1 JlonoJHuTeIbHASI TEXHHYECKAS] JOKYMEHTALMS/MHpopManus

I 1 |

6.4. Ilepeuenb MHPOPMALMOHHBIX CIPABOYHBIX CHCTEM U NPo(decCHOHANBHBIX 023 IaHHBIX

ni |



https://biblioclub.ru/index.php?page=book&id=100028
https://biblioclub.ru/index.php?page=book&id=100028
http://www.google.ru/

U2 |

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHE JUCIUITJINHBI

7.1 Ayn. 101. JlekuuonHast aynutopus. AyauTopust sl IPaKTUYECKUX 3aHITUH.
1. KOMIUIEKT MyIbTUMEIMHHON anmnaparypsbl:

— CUCTEMHBIH OJI0K 1 MOHHUTOP;

— MyJIBTHMEIHA-TIPOEKTOD;

2. Kommnekt yue6HO# Mebenu Ha 90 mocagouHbIX MECT.

[Iporpammuoe obecnieueHme

— WINHOME 10 RUS OLP NL Acdmc Legalization GetGen;

— Office Professional Plus 2016 RUS OLP NL Acdmc

7.2 Ayn. 115. Jlabopatopust «OOoraiieHue Nojie3HbIX ncKkonaeMbix» [lomelenue 2. Ayantopust 1uis
MIPOBECHUS Ta00PATOPHBIX PA0OT.

[lepeyeHb OCHOBHOTO 000pYIOBaHMS, YICOHO-HATIISIHBIX TOCOOUH:
1. Cenaparop snexTpoMarHuTHbIi 9BM-32/20 ¢ mynpToM yrpaBieHus — 2 IIT.;
2. Cokparutens pudensusiid 934PM — 1 mir.;

3. Cenapatop snexrpocrarudeckuii DJIKOP-1 — 1 wr.;

4. AnannzaTop rpanyiomerpudeckoro cocraBa @CX-5— 1 mr.

5. TpyOuatsrit MarauTHBIN ananuzarop 25-CTO — | .

6. YibpTpaszBykoBast Moiika RK — 1 mit.

7. Konnekuus pyn;

8. Habop cut — 3 mr.;

9. CymmmipHbIi wkad — 2 mr.;

10. Becwr BJITD-500 — 1 qr.;

11. Bece1 BT-300 — 1 1ur.;

12. Mukpockon pyassrii — 1 mr.;

13. bunokynspHas nyna — 1 mr.;

14. Habop XxuMu4ecKo# mocy sl — 2 mrT.;

15. Henrpudyra JIK-1 — 1 mmr.;

16. Okcukarop — 4 mr.;

17. Habop ko6 V=250; 0,5; 1 .

18. Komrutekt yueOHoi Mebenn Ha 36 mOCaTOYHBIX MECT.

8. METOJUYECKHUE YKA3ZAHUSA JUISI OBYYAIOHINXCSA IO N3YYEHUIO JIMCIUIIJIMHBI

[Mpuctynass Kk WM3y4YEHUIO AMCLMIUIMHBI, CTYJEHTY HEOOXOAMMO BHHUMATEIIBHO O3HAKOMHUTHCS C TEMaTHYECKUM
TUTAHOM 3aHSITHH, CIIHCKOM PEKOMEHJIOBAHHOM JINTEPaTyphI.

Crenyet ysSACHHUTH 1TOCIIEIOBATEIBHOCTD BBITOIHEHHS MHIUBHYIbHBIX YIEOHBIX 3aJaHuUi.

CamocrosiTenpHast paboTa CTyIeHTa IpeAroiaraeT padoTy ¢ HAyYHOH U y4eOHOH nuTepaTypol, yMEeHHe CO3/1aBaTh
TEKCTBHl U NPE3CHTAMU. YPOBEHb M INIyOMHA YCBOCHUS NUCIHUIUIMHBI 3aBUCAT OT aKTHBHOM M CHCTEMaTHYECKOM
PabOTHI Ha JISKIHSIX, H3YUCHUS PEKOMEHIOBAaHHON JINTEPATYPbl, BHITOJIHCHHUS KOHTPOJIBHBIX MICEMEHHBIX 3aIaHUH.
HpI/I N3YYCHUU JUCHUIIIUHBI CTYACHTHI BBIMIOJHAIOT CJICAYIOUINE 3aJaHUA:

- M3y4YaroT PEKOMEH/IOBaHHYIO HAyYHO-NIPAKTHYECKYIO U YUeOHYIO JIUTEpaTypy;

- BBIMOJHSIIOT 3aJIaHMs, TPEAYCMOTPEHHBIE ISl CAMOCTOSITENILHON paboThlI.

OCHOBHBIMHU BHJIaMH ayJTUTOPHOM pabOThl CTYJICHTOB SIBJISIIOTCS JIEKIIMY M PAKTHYECKUE 3aHATHSI.
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