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1. IIEJIM OCBOEHUA

Ileab AMCHHMILIMHBI — TIOJyYeHHe OOyJarolMMUCS KOMIUIEKCA 3HAHWM, HABBIKOB M YMEHHH B 00JacTH
TEOPETHUECKUX OCHOB M IPAKTUYECKUX IIPUEMOB M CPEICTB METOIOB KOHTPOIS M aHajaM3a IIPOLECCOB
o0OorareHus

33}13‘12 AUCIHUIIJIUHDBI.

Hay4YUTb COBPEMCHHBIM MCTOJaM KOHTPOJIA U aHajJm3a CbIpbd W HOPOAYKTOB IpoIlecca O60FaIlIeHI/IH, ux
paluOHaJIbHOMY BI:I60py Ha OCHOBC aHAJIUTUYCCKUX U METPOJIOTMYCCKUX XAPAKTCPUCTUK B 3aBUCUMOCTU OT LECIN
KOHTPOJIsI, TEXHUYECKUX TPeOOBaHNH, SKOHOMHUYECKOI 11eJ1eco00pa3HOCTH,

2. MECTO B CTPYKTYPE OFPA30OBATEJIbHOU ITIPOTPAMMBbI

| BapuarusHas

Yacte OIIOII BO (6a30Basi, BApuaTHBHAs)

2.1 TpeGoBanus K MpeIBapUTEIbHON MOATOTOBKE 00Y4aIOINXCS

2.1.1 | OcHOBBI 000OTralEHHUs MOJE3HBIX HCKOIAEMBIX

212 | Xumus

2.1.3 | ®usnueckast XUMHS

2.1.4 | Opranuyeckasi XUMHUs

2.2 Jucuunannel (Moayan), npaktuku 1 HUP, 1i1s KoTopbIx HE00X01MMO OCBOEHHE TaAHHOM
AMCIMIINHBI HE00X0AMMO KaK NpealiecTBYIONIee

2.2.1 | IlpoexTupoBaHue 00OraTuTeIbHBIX (hadbpHuk

2.2.2 | UccaenoBanue py1 Ha 000raTHMOCTh

2.2.3 | Ilpon3BoaCcTBEHHAs IPAKTHKA 10 TOJIYYSHUIO NPOGECCHOHATBHBIX YMEHUH U HABBIKOB - 3

2.2.4 | Ilpon3BoJCTBEHHAs MPAKTHKA 10 NOIYUYCHUIO MPOeCCHOHAIBHBIX YMEHHH 1 HaBBIKOB - 4

2.2.5 | llpenaumiioMHasi NpaKTHKA JJIsl BBIOJIHEHHS BBINYCKHOH KBaJIM()UKAIIMOHHON paboThl

2.2.6 | 3amuTa BBIIYCKHOI KBaH(UKALMOHHOM padOThI, BKIOYAs MOJrOTOBKY K IPOLEAYPE 3alUThl 1
HpOLEAYPY 3aIIUTHI

3. AHIAUKATOPHI ®OPMUPOBAHHU S KOMITIETEHIIU,
COBMEHIEHHBIE C PE3YJBTATAMMU OBYYEHUSA 11O JIUCIUIIJIMHE

[TK-4 roToB BBIIOJIHATH OATOTOBUTENBHbBIE, BCTIOMOTATEIbHBIE U CIICIHATbHBIE BUBI Pa0OT MPU OTKPHITON H
NOA3EMHOM pa3paboTKe MOJIE3HBIX HCKOMAeMBbIX, 8 TAKXKe MPH Npoleccax nepepaboTKH MUHEPATIBHOTO ChIPhSL.

3HaTh: 3-1 0CHOBBHI ITPOOOOTOOPA U MPOOOIIOATOTOBKH MYJIBII U PY/I K aHAIHU3Y
3-2 XUMHUYCCKUE U UHCTPYMCHTAJIIbHBIC MCTO/IbI KOJIMYCCTBCHHOT'O aHaJIn3a pyJ, KOHICHTPATOB
YCPHBIX U IBCTHBIX METAIJIOB, aHAJTUTUYCCKUC U METPOJIOTHUICCKUE XapAKTCPUCTUKN METOJI0B
KOHTPOJIS

YmeTs: V-1 0CyIIeCTBISITH CTATHCTHYECKYIO 00pabOTKY pe3yIbTaTOB KOJIUYECTBCHHOTO aHATH3a

Branets H-1 pacueToB B XUMHYECKHX U QUIUKO-XUMHUECKHX METO/AX aHaIH3a

HaBBIKOM:

[IK-7 criocoben pa3zpabaTsiBaTh OTACNBHBIC YaCTH MPOEKTOB CTPOUTENIBCTBA, PEKOHCTPYKIMN M IEPEBOOPY KEHHS
00BEKTOB TOPHBIX NMPEANPHUATHH, TPOCKTHYIO U TEXHMUYECKYIO JOKYMEHTAIHIO C Y9€TOM TpeOOBaHUH
MPOMBIIICHHON 0€3011acCHOCTH

3HaTh: 3-1 COBPEMCEHHBIC MCTO/IbI KOHTPOJIA U aHAJIn3a IMPOHECCOB 06OFaH_ICHI/IH IIOJIC3HBIX UCKOIMACMbIX

VMertsb: V-1 060CcHOBBIBAThL BBI60p MCTOJZla KOHTPOJISL U aHaIn3a, UCXOA U3 KOHKPETHBIX uenef/i, YCJ'IOBI/Iﬁ n
00BEKTa aHATIU3a

BJ'IaI[CTB H-1 KOHTPOJISI OCHOBHBIX IMMAPAMETPOB MPOLCCCOB O60l"aH.IGHI/I$I

HaBBIKOM.

ITK-8 cnocoGeH BIOMpaTh U pacCUUTHIBATH OCHOBHBIE TEXHOJIOTHYECKUE apaMmeTpbl 3G heKTHBHOTO U
AKOJIOTHYECKU OE30MaCHOTO MPOU3BOACTBA PabOT Mo mepepaboTKe 1 000TaleHUI0 MUHEPATTLHOTO CHIPhS HA OCHOBE
3HaHHUU MPUHIUIIOB MPOCKTUPOBAHHS TEXHOJIOTMYECKUX CXEM 000raTUTEILHOTO MPOM3BOICTBA U BEIOOpA
OCHOBHOTO M BCIIOMOTATEIILHOTO 000TaTUTEIHFHOTO 000PYIOBAHUS

3HaTh:

3-1 ¢pusnueckre U XUMUIECKHE CBOWCTBA TIOJIE3HBIX MCKOTIAEMBIX, HX CTPYKTYPHO-MEXaHHUECKUE
0COOEHHOCTH
3-2 3a4a491 U 3HAYCHUEC TEXHOJIOTHYCCKOI'O KOHTpOJ'[H l'IpOI/I3BO)ICTBa

VYMmern:

V-1 TIPUMEHATH NTOJTYYCHHBIC 3HAHUA HAa IPAKTUKE I OIPEACIICHUA MUHEPAJIIBHOTO U DJICMECHTHOT'O
COCTaBa pyJdbl U HIPOAYKTOB €€ O6OFaIII€HI/IH

Bianets
HaBBIKOM.

H-1 camocTosiTensHO# paboTh ¢ IMTEpaTypoi IS TOMcKa MHPOPMAIMU 00 OTAEIBHBIX
OTIpEJICTICHUSIX, IOHATHUAX U TEPMHUHAX, OOBSICHEHNS UX IPUMEHEHHS B TPAKTHUECKUX CUTYalUsIX;
pELICHUs TEOPETHYECKNX U MPAKTHYECKUX THIIOBBIX M CHCTEMHBIX 33/1a4, CBSI3aHHBIX C
IpodeCcCHOHAIBEHOMN NeSITeIbHOCTRIO




4. CTPYKTYPA U COAEPKAHUE

Kon
3AHATUSA

HaumenoBanue pazzienoB u TeM
/BUAL 3aHATH/

Cemectp

KomnuectBo
4acoB

Kommnerenmun

JIurepatypa

IIpumeuanue

1

Pazgen 1 AynutopHasi padora

9

90

11

TexHo10rn4ecKuii KOHTPOJIb
npousBoicTsa. llenu u 3anaun
TEXHOJIOTUYECKOTO KOHTPOIIsA. MeTobl
OIIEPaTUBHOI'O aHAIM3a COCTOSTHUS
mporecca.

[nexuus/

TK-7, 3-1

1.2

IHousaTHus o npodax n
NPoGONOAroTOBKE

2.1 OcHOBHBIE MOHSATHUS — ITPo0a,
onpoOoBaHKEe, KOHTPOIIb, OIPOOyeMast
Macca, aHaTUTHYCCKHE U
TEXHOJIOTHYECKHUE IPOOBI, TOUCHHAs
npo6a, o0beIUHeHHas Ipoba.
XapakTepUCTUKH ONPOOyeMbIX
mpoaykToB. CriocoObl M TEXHUKA
0TOOpa MPod OT HEMOABIKHBIX Macc.
2.2 TuroBkle ONepalyu MoAroTOBKU
1po6. CriocoOs! epeMeIBaHusL.
Crioco0Obl U YCTPOMCTBA COKpAILCHHUSL.
JpoGnenue, 06e3B0KUBaHKE TIPOO.
[nexuus/

12

I1K-4, 3-1, 3-2

1.3

H3Mepenne n KOHTPOJIb TApaMETPOB
TpoIeccoB 000r aLIeHNs!

3.1 M3mepeHue pacxona: pybl U CyXux
HPOJLYKTOB; IyJIbIIbI, BOJBI, BO3yXa U
peareHTOB.

3.2 N3MepeHune MaccoBOi 10U
TBEPAOro (IJIOTHOCTH I1yJIBIIBI).
KoHTpOIIb BSI3KOCTH IyJIBIIBL.

3.3 KoHTpOJIb HOHHOTO COCTaBa
IIyJIbIIBI ¥ TEXHHYECKOiT BOIbI

3.4 VI3amepenue rpaHyIOMETPUYECKOro
COCTaBa CHIMy4Yel MacChl.

3.5 3mMepeHue ypoBHS pyabl U
ITyJIBIIBL.

3.6 M3mMepeHue BIaKHOCTH Py U
KOHIIeHTpaToB. KoHTpoIb
TEMIICpPaTypBL.

3.6 KoHTpoub IpoLeccoB ApoOIIeHu s,
H3Menbue-HUs, TPOXOYCHHS,
knaccudukanum, 00e3B0KMBaAHHUS,
(hrroTanyy, rpaBUTAIMOHHEIX,
MarHUTHBIX, 3JIEKTPHIECKUX,
CICLHAIBHBIX IPOLECCOB.

[nexuus/

12

K-8, 3-1, 3-2

14

KoHTpo./1b BellleCTBEHHOI'0 COCTaBa
pyAbI H

NPOAYKTOB 000TralIeHHsI.

4.1 XuMuuecKkue METOIbl aHaIu3a
COCTaBa: rPaBU-METPUUECCKUN U
TUTPUMETPHIECKUH aHAJIH3.

4.2 Ocuossl PCA.
PentrenohyopeceHTHBIH aHa-JTu3.
IMpubops a1 POA cocraBa pynst n
ITYJIBIIBI

4.3 ATOMHO-CIIEKTpaIbHbIE
aHaIU3aTOPBI JIEMEHTHOTO COCTaBa
4.4 Nzamepenue BeeCTBEHHOTO
COCTaBa I10 €CTe-CTBEHHO
PanaMoaKTUBHOCTH MaTepHaa.

4.5 MarauTHble METO/IbI KOHTPOJIA.
4.6 CriekTpo(hOTOMETPUUYECKHUIT aHATN3.
4.7 Onpenenenne MUHEPAILHOTO
COCTaBa py/Ibl ¥ IPOTYKTOB
o0orameHus: MHHEPaTOrHIeCKUH
aHaIIM3; XMUMUYECKUH (a30BbIif aHAIH3;
PEHTTEHOMETPHICECKUH (ha30BBIi
aHaIN3; TePMUUCCKUI aHATU3.
[nexuus/

TK-7, 3-1

15

PacueT mapamMeTpoB onpoOOBaHUs
TEXHOJIOTHYECKOH CXEMBI 000TalIeHUs
/mpakTuka/

12

I1K-4, V-1, H-1

1.6

Pacuer nokazareneit
TEXHOJIOTUYECKOTO M TOBAPHOTO

12

I1K-4, V-1, H-1




baJslaHCoB
/mpaxTHKa/
1.7 Konrponbnas pabora Nel I1K-4,3-1,3 2
/mpakTHKa/ 9 2 IK-7, 3-1
I1K-8, 3-1
1.8 DJIEeKTPOXHUMHIECKHE METO/IbI aHATN3A 9 12 IIK-7, V-1, H-1
/mpaxTHKa/ IK-8, V-1
1.9 Konrponbhas paborta Ne2 1IK-4,3-1,3 2
/mpaxkTHKa/ 9 2 IK-7, 3-1
I1K-8, 3-1
1.10 OnTHYecKre METOIbI aHAJIN3a 9 12 IIK-7, V-1, H-1
/mpakTHKa/ 11K-8, V-1
1.11 Konrponbnas padora Ne3 1IK-4,3-1,3 2
/mpakTHKa/ 9 2 IK-7, 3-1
I1K-8, 3-1
2 CamocrosiTeJbHasi paboTa
9 126
CTY/eHTA
2.1 PaGoTa ¢ neKIUOHHBIM
MaTepHasioM, TIOUCK 1 0030p TK-4,3-1,3 2 1.1
JIATEPATYPBI U DJIEKTPOHHBIX 9 24 IK-7, 3-1 1.2
HCTOYHHKOB HH(OPMAIIHH 1O TIK-8, 3-1 121
TeMaM JIEKIAI
2.2 [ToaroToBka K BBITTOJIHEHUIO
o J1.1
KOHTPOJBHBIX Pa0OT (TeKymeit 9 24 [1K-8, H-1 112
aTTeCTal|un) 121
2.3 BrinonseHne noMairHero
J1.1
3a/laHiid 9 24 TK-8, H-1 T12
(moaroroBka pedepara) 21
3 Konrtpoas 9 18

5. ®OHJ OHEHOYHBIX MATEPHAJIOB
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23.

24

25.
26.
27.
28.
29.
30.

KoHTpo/bHBIE BONPOCHI JIsI CAMOCTOATEILHOI MOATOTOBKH K MPOMEKYTOYHOI aTTecTaluu

. 3a1a4¥ TEXHOJIOTHYECKOTO KOHTPOJIS IPOU3BOJICTBA.

. Knaccugukanus npo6, oT Kakux CBOWCTB 3aBUCHT Macca MHHHUMaJIBHON MPOOHI?

. 3armmmmTe GOPMYIIBI JUTS ONpe/eIeHHs MUHUMAIbHOH Macchl IPOOBL.

. I3MepeHue pacxoza pyIsl H CyXHX NPOIYKTOB.

. KoHTpOoJIb IIIOTHOCTH MyJIBITBI, CIOCOOBI KOHTPOJIS INIOTHOCTH IYJIbITBI HA 000TaTHUTENbHBIX (hadprKax.
. Crroco0sbI epeMemnBaHus Mpoo.

. [TorpemrocTs onpoboBanusi. CriocoObl CHUKEHUSI.

. Merons! ot60pa nipo6. HeoOxonumoe 41ciio TOYEUHBIX MPoo.

. BiusiHue m3MeHeHne rpaHyIOMETPUYECKOTO COCTaBa Ha 000raTHTEIbHBIC MPOIECCHI

. CriocoO#!I ompeiesieHns TPaHyJIOMETPUIECKOTO COCTaBa.

. ABTOMaTHYECKHUE CITOCOOKI ONPEICICHUS TPaHyIOMETPUIECKOTO COCTaBa ITYJIBITBL.
. IsMepeHne BIa)xHOCTH PY/I M KOHIIGHTPATOB.

. CraTrcTUdeckre XapakTePUCTHKH MapaMeTPOB OIpOoOOBaHUS i KOHTPOJIS.

. CHTOBBII METOJ] OTIpEICTICHUS TPAHYIOMETPHICCKOTO COCTABA.

. YcKopeHHBIE METOABI ONPEACTICHUS BIIarH.

. Kontpons xonugecTBa marepuana B OyHKepax U B IUTAMOBBIX OTCTOMHHUKAX.

. KoHTpomas pacxosa BobI, MyJIbIBI U BO3AyXA.

. Kontpons nporecca apodiaeHus 1 paboThl rpoxoTa.

. Kontponas npomecca orcaaku.

. KonTposnb mporiecca TsKeIocpeiHOro o0oraiieHusl.

. Konrponb ioranuonHoro nporecca.

. JIOCTOMHCTBA M HEJIOCTATKY TPABUMETPUICCKOTO METOJIa aHAIH3a, O0JIACTH IPUMEHECHUS
OCHOBHBIE 3TaIbl TPABUMETPUICCKOTO ONPEACICHHS COCTaBa

.Ocaxnaemas u BecoBasi GopMel, TpeOyeMble CBOHCTBA.

CyTb TUTPUMETPHYCCKOTO METOJa aHAJIN3a, IOCTOMHCTBA M HEIOCTATKH, IIPEeITbl 00HAPY KEHHS
WNHAUKAaTOpBI B TATPUMETPUICCKHX METOIaX

Crnoco0bI TUTPOBAHMS

CyIIHOCTh TOTEHIIMOMETPUIECKOTO aHAIN3a, JOCTOMHCTBA. 3akoH HepHcTa.
Paznmuune HpﬂMOﬁ TMOTCHIIUOMETPUHN U IMOTCHIIUOMETPUICCKOTO TUTPOBAHUA
Krnaccudukarus u GyHKIMN 3JIEKTPOJIOB B MOTEHIIHOMETPHH




31. Knaccudukamnus GoTOMETpUIECKUX METOOB, CYIIIHOCTh METO/IA aHAIN3a

32. 3axonsl poromMeTpun

33. CnexrpodoToMeTpryecKHe METOIbl aHaln3a, MPHUOOpPHI U TPOBEACHHS CHEKTPO(POTOMETPUIECKOTO
aHajIM3a

34. CyuHocTh SMHUCCHOHHOTO CHEKTPAIBHOTO aHAU3a

35. KavecTBeHHBIH U KOJINYECTBEHHBIH aTOMHO-IMHUCCHOHHOTO aHAIU3

36. Busyanpabie MeToasr DCA

37. ®otorpadmueckue MmeTons! ananmza JCA

38. ®otornexTpuaeckne metonsr DCA

39. Cymmocts PCA, ero Buzsl

40. CrocoObI BO30YKICHHUS PEHTIC€HOBCKIX XapaKTEPUCTHUECKUX CIIEKTPOB IIEMEHTOB

41. 3axkoH Mo3smm, penen oOHapyKeHHS IeMeHTOB MeTo oM PCA

42. Cytb POA, nocronncraa

43. CniocoObl pa3IoKeHNs] PEHTT€HOBCKOTO M3JIyYEHUsI B CIIEKTD.

44. KoHIyKTOMETpHUYECKHH aHaIu3.

45. BonbTaMIepoMeTpHYEeCKUil aHaIH3.

46. Xumndeckuii (ha3oBbIN aHANHN3.

47. Metonsl onpeieneHlss MUHEPAIBHOTO COCTaBa Py /Ibl.

48. CyurHoCTh TEPMUIECKOTO aHAIN3A.

KomnuiekT 3agaHuii 111 BbINOJHEHUsI pacyeTHO-Tpadguyeckoii paéoTsl

1 ®OTOMETPUUYECKHU AHAJIN3
3amauya Ne 1

Howmep sapuanma evibupaemcsi no mabauyam co2iacHo nociedHell U npeonociednell yu@pam wudpa
cmyoenma.

[Tpu GoToMeTprU4EeCKOM OIpEAEICHUH Keje3a B BOJE 10 Peakuud ¢ CyJIb()oCaauIIOBOW KUCIOTOW ISt
CTaH/IapTHBIX PACTBOPOB OBLIH MOJIYyUYESHbI CIIEAYIONIE JaHHbIE OTCUETOB 110 IIKaje ranbBaHomerpa A (tadu.l).

[MocTpouts KamubOpoBouHble rpaduku B cuctemax koopauHaT A — C u D — C. BeiBectu ypaBHeHHe 1ist
BTOPOTo rpadyika U ONPENEIUTh COACp)KaHHe jKene3a Mo TpaduKaM U PacueTHBIM IyTEM, €CIIM OTEedeT IO MIKale
rajpBaHOMETpa paBeH Ap (Tabi.2).

Jnst perieHns 3agaun HEOOXOIMMO PaccUUTaTh Jorapu(mMbl OTKIOHEHUH g Al n ontudeckue miotHoctH D
=1g 100 — 1g Ai. [TocTpouTs KanuOpOBOUHbBIE rpaduKK 3aBUCUMOCTEH. J[iis onpeenieHnst ypaBHEHUS 3aBUCUMOCTH
D=f( C) Buna D =k C, xoadduinent k=tg a, rie o —yroyi HaKkJIOHa IPSMOH K ocu abcuuce.

Tabauna 1
[Mocnennsist Conepxxanue sxenesza, %
ndpa 0 | 0,1 | 02 | 03 | 04 | 05
mmdpa OrtcyeT no nkajie rajibBaHoMeTpa, A
1 100 87,5 775 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 87,6 774 68,5 59,1 51,9
Tabmuma 2
[pennocneansst nudpa mudpa cTyJaeHTa
1 | 2 |3 | 4 |5 | 6 | 7 IE |9 I
OTCYET MO mKaje, Aq
715 | 745 | 70,5 | 71,0 | 72,5 |700 [718 [720 [730 [735

2 MOTEHOUOMETPUYECKHUE METO/bI
AHAJIN3A




3agaua Ne 2

Bapuanm 3a0auu evibupaemcs 6 coomeemcmauu ¢ Cymmou 08yx nocieonHux yugp wugpa cmyoenma.

1.HaBecky pyasl Maccoi 0,6578 T pacTBOpWIM W dYepe3 TOMYYSHHBIH pacTBOp B TedeHWe 20 MUHYT
npomyckanu Tok cuioit 0,20 A, B pe3yibTaTe U4ero Ha KaToje Bblienuiaachk Meab. OnpenenuTs MaccoByto 1ot (%,
Macc.) MeJH B pyJe, €CIIU BBIXOJ IO TOKy cocTaBisul 80 % .

2.3 aHATM3UPYEMOTO PacTBOPa, COJEPIKALIETO MOHBI MeTaiia M*® B pesysibTaTe S/IeKTpOIM3a TIPU CHJIE TOKA
1 A 3a 50 muH 66110 BBIIENEHO Ha Katoze 0,2800 r metamna. OnpeenuTs, Kakoi MeTalll BBIICTHIICS Ha KaToJe.
3.HaBecky pyasl Maccoli 2,1574 r pacTBOpPHIIM M IIOCJIE COOTBETCTBYOLIEH 00pabOTKH JOBENN 00BeM pacTBopa 0
100 M. Onpenenuts MaccoByto noito (%, Macc.) cepedpa B pyZe, i P HOTEHIIMOMETPUIECKOM THTPOBAHUU
25 MJI IPUTOTOBIEHHOTO PAacCTBOPA PacTBOPOM XJIOPUCTOTO HATpHs ¢ KoHneHTparmen c(NaCl)=0,1250 momns/n
MOy YN CIEAYIONINE Pe3yIbTaThl:

\% 16,0 (18,0 (19,0 (19,5 (19,9 (20,0 (20,1 (20,5 (21
(NaCl), ma
E,mMB 689 |670 |652 1634 |594 |518 |441 401 | 383

KpuByto moTeHIIMOMETPHYECKOTO THTPOBAHUS ITOCTPOUTH B kKoopauHatax E - V u AE/AV - V.

4. U3 nasecku mMaccoit 2,0400 r tamnuii nepeenu B TI™! u orrurposamu pacreopom KBrOs ¢ koHueHTpauueii
c(1/6 KBrOs)= =0,1000 moap/1 B XJIOPOBOIOPOIHON cpeme. B mpoliecce THUTPOBaHHS B PacTBOPE IPOTEKACT
peaKmys:

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

Beruncnuts MaccoByto oo (%, Macc.) TaUIHS MO CIETYIONINM pe3yIbTaTaM ITOTCHIMOMETPHIECKOTO
TUTPOBAHUS:

V(KI\ESHrOg), 20 | 100 18,0 | 198 | 20,0 | 20,2 | 22,0

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

KpuByI0 NOTEHIMOMETPUYECKOTO TUTPOBAHHUS IIOCTPOUTH B KoopauHaTax E - V u AE/AV - V.

5.13 naBecku pyanl Maccoit 0,6000 r tutan nepesenu B TiO?* W OTTUTPOBAJIM PACTBOPOM XJIOPHCTOTO XpOMa €
koutuenrpanueit ¢(CrClz ) = 0,1000 mons/i:

TiO? + Cr?* + 2H" = Ti¥* + Cr¥ +H;0
Beruncnuts MaccoByto oo (%, Macc.) TUTaHa B pyA€ 1O CIECAYIOMNM pe3yJibTaTaM HOTCHIIHOMETPUIECKOTO
TUTPOBAHUS:

;/(I\SJ:CIZ 2,0 10,0 | 18,0 19,8 20,0 20,2 | 22,0
E, MB 159 100 41 -18 -155 -292 | -351

KpuByto MoTEHIIMOMETPHYECKOTO TUTPOBAHMS TOCTPOUTH B KoopauHatax E - V u AE/AV - V.

6.BBIYHMCIINTD JIEKTPOJHBIM MOTEHIMAJ] MEJHOI'0 DJJEKTPOJad, OIYIIEHHOIO0 B pAacTBOp €ro Coju ¢
xoHnenrpanueii meau c(Cu?*) = =0,1 Mons/1.

7.BerauciInTh KOHIEHTpanuio HOHOB Menu B pactBope CuSQOs, mpu ycloBUM, YTO 3JIEKTPOIHBIA MOTEHIHAAI
MeJli B HEM paBeH HYJIIO.

8.Ha kynonomerpuueckoe turpoBanue nepus (IV) 8 0,1 M pacrsope Fe(lll) snekrporenepupyempiMu HOHaAMU
Fe(ll) npu cuine Toka 30 MA morpedoBaniocs 100 c. Onpenenute maccy uepus (IV) B aHaIM3upyeMOM pacTBope.

9.PaccunTaiiTe mMoTEHIMAN IUIATHHOBOTO 3JIEKTPOJA, OINyIleHHoro B pactBop FeSOs, xotoperii Ha 99,9 %
ortuTpoBaH pactBopoM KMnO,

10. {nst onpenesieHns: IPUMECH JKelle3a B aJIFOMUHHN UCIIONIBb30BAIN METO]] KYJIOHOMETPHUYECKOTO TUTPOBAHHUS
noHoB Fe3* snekTpoBOCCTaHABIMBAEMBIMU HOHAMH SNZ* pK NOCTOAHHOI cuyle Toka 4 MA. Todka SKBUBAIEHTHOCTH
(ukcupoBanach TMOTEHIIMOMETPUUECKHM MeETOIOM. Bpems snextponmsza coctaBuio 100c. HaBecka amomunuS
1,0005 r. Berauciuts MaccoByto fodto xenesa (%, Macc.) B A IFOMUHHAH.

11.PactBop muxpomata kammus oopemom 20,00 mur orrurpoBamm moHamu xenesa (ll), renepupyembivu npu
cuie Toka 0,350 A B teueHne 20 MuH; KOHEI[ peakuu (puKcupoBaics GoTtoMeTpudecku. OnpenenuTs MOIIPHYIO
KOHIeHTpaluio skBrBajienTa pactBopa KoCroO7 (fom =1/6).
12.TTocTponTh KPUBYIO MOTEHIIMOMETPUYECKOTO TUTPOBAHUS B KoopauHaTax E-V. PaccunTars KoHIIEHTpanuio
CaCl, B pactBope (1/1), ecnu pu TutpoBanuu 20,0 M aHanu3upyemoro pacteopa 0,0500 N pacteopom Hgz(NO3z)2
MOy YHIIHN:

V
Hg2(NO3)2 10 15 17 175 | 17,9 18 18,1 | 18,5 19

MJI




| E, MB 1382 [411 [442 [457 | 498 |613 [679 |700 |709 |

13". To MIPUBEACHHBIM JTaHHBIM TaOHITEI 3 OTpPeNeNuTh KOHIIEHTPAIUIO PACTBOpa B YKA3aHHBIX SIWHUIIAX.

Tab6muma 3
Ne | Ompenpensiem  |Peaknus Hau. Tok, | CranmapTHBIi pacTBOp Uccnenyemsrit pactBop
BIH HOH loOpa3zoBaHUs MKA
OKpaIeHHOTO -
CoeIMHeHNs Z 2 VKA
g S o l. | & S
= = < = T
5] s O
i E i g E
g e e g e
13 | Mg* 100 0,100 r|20 60 Mg, % B3 90
MgCl; B 250 MUHepalie
C SpHoXpoM MII p-pa IpU HaBECKe
HCPHBIM 0,2r B 50
p-pa
14 90 pp KCr:07 | 1,0 83,4 Cr 1 75,2
coOCTBeHHas C THUTPOM TIO
Cr07 OKpacka Fe 11 0.00150 (t/um)
/M1
15 | Ni** c 100 0,250 r|10 53,2 Ni (Mr/m) 5 73,4
IAMETHIITIIHO NiSO; 6H,0
KCHMOM B lu p-pa
16 | Pb** ¢ qutu3oHoM | 100 2,5 mr PbO, d | 5,0 74,8 Pb 5 92,6
100 mu p-pa (mr/m)
17 | Sb%* ¢ metunoBeiM | 100 2,56 mr Sb 8| 0,5 82,3 Sh,03 (%) B | 2,5 74,6
(uoeToBBIM 50 ma p-pa MUHepale
NPy HaBECKe
0,5r B 100
MII p-pa
18 | Cu® C aMMHaKOM 75 0,Ir cmnasa, | 2,5 51,4 Cu (%) B[S
COZIePIKALIETO CIJIaBe TIpH
526 % Cu B HaBecke 0,2
100 mut p-pa r B 250 M p-
pa
3agaua Ne 3

Homep sapuanma coomeemcmayem nocieonetl yugpe wugpa cmyoenma.

Ha ocHOBaHMHM JaHHBIX, NPHUBEACHHBIX B Ta01.4, ONpENeNUTh COJCpKaHHWE 3aJaHHBIX ODIIEMEHTOB B
UCCIIeyeMbIX 00BEKTaX, UCIOJIb3Ys METOI KATHOPOBOUHOTO TpaduKa B (POTOMETPUIECKOM aHANHN3E.

Vkazanus x pewenuio 3adauu.

KannbpoBouHslii rpaduk MoCTpOUTh B KOOPAMHATAX ONTHYECKAs INIOTHOCTh - 00bEM CTaHIaPTHOTO PAacTBOPA.

OmpenenyB 1o KaauOpoBOYHOMY TrpaduKy 3HaueHHE OObEMa CTaHIAPTHOI'O pacTBOpa, IIEPECUUTaTh Ha
xonuentpauio (1 mxr = =100 r). [lpu mocTpoeHnn KanMGpPOBOYHOTO rpaduka (Ha MHIUIMMETPOBOI Oymare)
HE0OXO0AMMO TNpPaBWIBHO BBIOpaTh MaciiTad ¢ TeM, 4TOOBl TOYHOCTH BBIYMCICHHWH COOTBETCTBOBAJAa TOYHOCTH
MCXOJIHBIX JAaHHBIX ¥ TPeOyeMOi TOUHOCTH pe3yJIbTaTa U3MEPEHUH.




Tabmnuua 4

Bapuant

OmnpenessieMblii dIeMEHT

OnTuyeckast IJI0THOCTb A

KonuenTpanun

O0BeM pacTBOPOB, MIT

CraHaapTHbIE PacTBOPHI

Hccne
JTyeMBIi
Ax

Crangapt-
HBIH pac
TBOD,
MKI/MJT

Uccnenyemsrit
pactBop,
AIMKBOTHAS YacTh
10 M

MJI

2 MII

3 M

4 M

5 mn

MJI

MJI

MJI

MJI

10

MJI

0,09

0,178

0,268

0,356

0,445

0,244

79,3

Fe (%, macc.) B

KapOuje Xxpoma npu
Hasecke 0,0400 r B 25(
MJI pacTBopa

Cr

0,10

0,196

0,285

0,374

0,464

0,354

10,25

Cr,03 (%, macc.) B
OokcuTe MpU HaBECKe
0,1556 r B 100 c™m®
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
mipu HaBecke 0,1400 r g
250 mu1 pacTtBOopa

Mo

0,07

0,102

0,136

0,17

0,20

0,23

0,27

0,30

0,34

0,310

72

Mo (%, macc.) B
CTaJIM TIPH HaBECKe
0,1120 r B 250 mu
pactBopa

0,12

0,18

0,232

0,290

0,345

0,4

0,45

0,51

0,390

68,0

W (%, macc. ) B pyze
npu HaBecke 1,5776 T |
100 M pacTBOpa




6 [Ni |0,07

0,132

0,19

0,257

0,32

0,38

0,44

0,365

10,0

Ni B ctamu pu
HaBecke 1,4250 r B 25()
MJI pacTBopa

7 |Cu |0,06

0,105

0,15

0,195

0,242

0,29

0,33

0,38)0,42

0,47(0,175

36

Cu (%, macc.) B
(beppo-monmbdaeHe npy
HaBecke 3.1580 r B 25()
MII pacTBOpa

8 [P 0,08

0,18

0,26

0,34

0,42

0,50

0,61

0,23

10,0

P B deppomonubnene
mpu HaBecke 0.5087 r 5
100 M1 pacTBOpa

9 |Fe |0,06

0,135

0,205

0,26

0,32

0,45

0,46

0,52 |4q0,55

DY ¢ (71 =
=)

Fe (%, macc.) B
TUTAHOBOW pyJe TpH
| HaBecke 0.3450 r B 5(
(™1 pacTBOpa

PN

(=}

0 |[Sb |0,08

0,170

0,250

0,370

0,42

0,275

4Sb (%, macc.) B

| beppoxpome  mpu
(maBecke 5.5090 r (it
(boroMeTpUpOBaHUS
HCTIOJIb3YETCsI
9KCTParupoBaHue
CYPBMBI H3 BCETO
[PUTOTOBJICHHOTO
pactBopa)

3 ATOMHO-9MUCCHUOHHBIN CNEKTPAJBLHBIN AHAJINU3

3agauya Ne 4 (Bapuantsl 1-10)

Bapuanm 3a0auu evibupaemcs ¢ coomeememauu ¢ cymmoul 08yx nocieonux yugp wugpa cmyodenma.

OrmpeeniTh MaccoBYHO 0N MEIU B aMIOMHHHH, cepebpa B MEOHBIX OTJIMBKax, CYpbMbl B CBHHIIC,
Maprasiia B CTJIbHBIX JeTANSX [0 3HAYCHHUAM MMOYCPHEHUH aHAIUTHYSCKOH Mapbl 2MeMeHTOB (Tadiuua 5). JlaHHble

JUTS 3TaJIOHHBIX 00pa3IoB IPUBEICHBI B TA0OHIIE 6.

Tab6muua 5

ITapameTpsl

1

S (Cu)
S (Al)

0,41 0,35

0,44
0,41

0,56
0,42

S (Ag)
S (Cu)

0,51
0,65

0,47
0,65

0,64
0,67

S (Sh)
S (Ph)

1,02 1,64

0,95 1,69

S (Mn)
S (Fe)

0,910,73| 0,63
0,76

Tabmuma 6 — XapakTepUCTUKH STATOHHBIX 00pa3ioB

[TapameTpsl

3TaJIOHBI

[Tapamerpsl

OTaJIOHBI




1 2 3 1 2 3
o(Cu)” 0,25 0,80 1,20 o(Sh)” 0,12 0,38 0,80
S(Cu) 0,25 0,54 061 |S(Sb)  S(Pb)[ 0,79 1,20 1,65
S(Al) 0,42 0,44 0,41 1,58 1,55 1,59

o(Ag)” 0,23 0,34 0,55 o(Mn) 0,05 0,21 0,30
S(Ag) 0,45 0,54 0,68 S(Mn) S(Fe) 0,53 0,90 1,03
S(Cu) 0,65 0,64 0,67 0,72 0,74 0,78

* - KoHueHTpanus J1eMeHTa ( BbIpaXkeHa B MaccoBBIX Joisx (%, Macc.)

3agaya Ne 5 (Bapuantsr 11-18)

Bapuanm 3a0auu evibupaemcs 8 coomeemcmesuu ¢ Cymmou 08yx nocieOHux yudp wu@pa cmyoenma.

OmnpenenuTth colepkaHue cepedpa B METHBIX OTVIMBKax (Tabi.7) W MapraHIiia B CTAIBHBIX JeTansax (Tadum.8)
M0 U3MEPEHHBIM OYEPHEHHSIM aHATUTHYECKUX JIMHUH B CIIEKTPaxX Mpo0 U CTaHJAPTHBIX 00Pa3IOB.

Tab6muua 7
Ne Bapuanra Oo6paszern C % Sag Scu ASpg.cu
3} 0.41 0.64
CrannapTHBIN 0,18 0.42 0.67
0.45 0,66
0,23 0.46 0.65
0,51 0.64
0,34 0,52 0.65
0,55 0.65
0.4 0.55 0.63
055 0.67 0.65
0.69 0.69
05 0.65
11 [IpobGa Cy 0,52 0,66
0.49 0.66
12 G 0.46 0.64
018
13 . 020
0.01
14 G -0,03
Tab6muma 8
Ne 3
BaprarTa O6paszerg C % IgC Swin Sre ASwmin,Fe AS ke
Crannapt 0,20 0,05
HBbBIN
-0.30 -0.18
042 -0.25
-0.50 -0.40
[Ipoba
0.68 0.80
15 G 0.67 0.80
055 0.79
16 G 0,53 080
20,15
17 C, 016




-0,29

18 C 0,28

Tembl pedepaToB

1. HasnmaueHme wu KiIacCHQUKALUsA TPOIECCOB KOHTPOJsi. (OCHOBHBIE KOHTPOJIHMPYEMBIE ITapaMeTpBhI
TEXHOJIOTMYECKOTO IpoIecca.

Opranuzanus onpoboBaHus U KOHTpoIst. CHCTEMBI 0TOOpa U IIOATOTOBKH IIPOO pyIbl.

Opranuzanus onpoboBaHus U KOHTPos CucTeMbl 0TOOpa M MOJATOTOBKH P00 MYJIBIIEL.

OntuManbHeI podooTdop. [Tapamerpsr oTOOpa Mpod.

OT160p npo6 1 OIPOOOBaHKE HEMOABMKHBIX MacC M JIBUKYIUXCS TIOTOKOB.

[IpobooTbuparenu, Buabl, TpeOOBaHMUS.

CxeMsbl TOATOTOBKH po06. J[pobieHne, n3Mens4eHne u TPOX0UYeHHe Mpoo.

Crioco0b1 00€3B0OKHBaHHUE, TIEpEMEIINBaHIE, COKpAIIeHIE Poo.

MeToasl M3MEpEHHST U KOHTPOJIA Pacxoja KUIKOCTEH H MyJbll. M3MepeHne pacxoia METOJOM IEPEMEHHOTO
Hepenasa JaBIeHHs.

10. Metonsl u3MEpEeHHs U KOHTPOJIS Pacxoja KUAKOCTEH W IyJbI. DJIEKTPOMAarHUTHBIE PacXoxoMepsl. JlaTanku
pacxoza TBEpIOTro B IIyJIbIIE.

11. H3mepeHue U KOHTPOJIb YPOBHSA CBHITYYUX CpPE.

12. H3mMepeHHe U KOHTPOJIb YPOBHS KHUIKHX CPE/.

13. MeTonbl KOHTPOJISI IUIOTHOCTH IyJIBIBI. ABTOMAaTHYECKHE TTIOTHOMEPBI.

14. KoHTpPOJb BA3KOCTH IYJIBIIHL.

15. ABTOMaTH4YEeCKHH KOHTPOJb IPaHyJIOMETPUIECKOT0 COCTaBa MPOIYKTOB IPOOICHUS U U3MEIbUEHUS.

16. ABTOMaTHYeCKHil KOHTPOJb BIAKHOCTH CHIMyYMX MaTEPHANOB (KOHAYKTOMETPUYECKHE, PaJUOU30TOITHBIC,
€MKOCTHBIE BJIarOMEPHI).

17. KoHTposs MyTHOCTH ciuBa crycrutened m ¢uiabTpara ¢uiabTpoB. Hedemomerpudecknii, eMKOCTHOW W
PaIroON30TONHBIH METOIBI.

18. KoHTpoib qpoOHUIEHOTO 000pyTOBAHHS.

19. KoHTpoib pabOTHI TPOXOTOB.

20. KoHTpo:p nporeccoB N3MENbUSHNS U KIacCH(pHUKaIHH.

21. KOHTpOJb NpOLECCOB MOKPOTO M3MENIbYEHHS M KIaCCU(PUKAIIH.

22. KOHTpOJb U PEryIMpoBaHUE I'PAaBUTAIIMOHHBIX IIPOLECCOB 00OTaIICHHS.

23. KoHTpo:b npoueccoB 00e3BOKUBaHHSI KOHIICHTPATOB.

24. KOHTpOJb U PEryIMpoBaHUE MAarHUTHOT'O MTpoIiecca 00OTalIeHHs.

25. KoHTpoIb U perynupoBaHue nporecca GpaoTann.

26. Teopernueckue ocHoBbl PCA, Buabl. PeHTreHOpaguoMeTprudecKnii METo/ aHalu3a, CYIIHOCTb, allapaTHOe
obecrieucHwHe.

27. OcHOBBI peHTIeHO(ITyOPECIIEHTHOTO aHAIN3a, JOCTOMHCTBA, allllapaTHOe oOecTIeueH e,

28. CymHOCTh YMHCCHOHHOTO CIIEKTPAJILHOTO aHAJIN3a, allllapaTHOE 0OecTIeueHHe.

29. CymHOCTP METOIa aTOMHO-aOCOPOIMOHHOTO aHanmu3a. [IpWHIMIUANbEHAs cXeMa aTOMHO-aO0CcOpOIMOHHOTO
criekTpodoTomeTpa.

30. CymHocTh Macc-CIEKTPAIbHOTO aHau3a. [IpuHIMITHaIbHAS CXeMa Macc-CIIeKTpOMETpa.

31. CyTh TUTPUMETPUYECKOTO METOA aHAJIN3a, JOCTOMHCTBA M HEJIOCTATKH, NIPEIeNibl O0OHAPYKEHHUSI.

32. CymHOCTh NOTCHIIMOMETPUIESCKOTO aHAIN3a, JOCTOMHCTBA. 3akoH HepHcra.

33. KOHTpOIJb HOHHOTO COCTABA MYJIBIILI (TIOTEHIIMOMETPHUYECKHH 1 KOHIYKTOMETPHYECKUIT aHAIIH3).

34. MarHutHble METObI KOHTPOJIS COJIepIKaHUs JKee3a B pye.

35. MeToabl KOHTPOJIS ColiepKaHus Keye3a B MyJIbIIe.

36. CnexrpodoToMeTpriecKre MeTo bl aHanu3a. [IpuOops! Ui TPOBEICHHS aHAIN3A.

37. KoHmyKTOMETpHUYEeCKHH aHaIN3, IPUHIIMI, JOCTOMHCTBA M HEIOCTaTKH.

38. HelTpoHHO-aKTUBAIIMOHHEII aHAIN3.

39. CyTh MeTONOB SJIEPHOI CIIEKTPOCKONHH, Kiaccupukanus mMeronoB. CrocoObl BEeAEHHs] aKTHBHBIX sJiep B
aHAIM3MpPyEeMBIi 0Opaser.

40. Mertoj; siI€pHO-MAarHUTHOTO pe3oHaHca. [IpuMeHeHMe Merona JUls BELIECTBEHHOrO aHajiu3a pyn |
MPOAYKTOB OOOTAIICHHUS.

CoNoT~WLN

l'lepeqem) BOIIPOCOB JisA Telcymeﬁ aTrecranum

Bonpocel k pa3dgenam «TexHonorumveckuii KOHTPOJIL NPOU3BOACTBAaY», «IlomaTHs o mpodax mu
NpoOdoNoAroTOBKeE)

1. Ha3nauenue u xiaccupuKamms MpoIeccoB KOHTPOJIS.
2. OCHOBHBIC KOHTPOJIMPYEMBIE MTAPAMETPhI TEXHOJIOTHIECKOTO MPOIEcca.




3. 3amauM KayeCTBEHHOTO U KOJMYECCTBCHHOTO aHAJIN3A.

4.  OCHOBHBIC APAMETPBI, XaPAKTCPHU3YIOIINE PE3yJILTATE 000TaIICHUSI.

5. Tomsatus - mpoba, mpoba TouedHas, OOBCIUHCHHAS, MHHUMAIIbHAs, JOCTATOYHAS, TOBapHas,
MUHEpaJIOTHYCCKasl, XUMHUYCCKasl, TeXHOJIormueckas. TpeboBaHus K mpooe.

6. 3HaueHue onpoOOBaHUS KaK CPEICTBA KOHTPOJIS TEXHOJIOTHYECKOTO IpoLiecca.

7. Buasl cxeM onpoOOBaHUS ¥ KOHTPOJIS B 3aBHCUMOCTH OT HA3HAYCHUSL.

8. Llenn xa4eCTBEHHOTO W KOIMIECTBEHHOTO aHAIN30B.

9. JlaHHBIC KaKUX MPOO HEOOXOAMMEI JJIsl OTIPEACIICHUS TEXHOJOTHISCKUX MMOKa3aTene ooorameHus.

10. Tlo maHHBIM KakuX MPOO OMPEAEIAIOT KOJTHUECTBO PY/Ibl, YXOMSIIEH C XBOCTAMH?

11. JlaHHBIE KaKMX TPOO HCITOJIB3YIOT JUISA OTPEACIICHUS KOJIMYECTBA METAIUIA, YXOIAIIETO C XBOCTAMH?

12. Tlo maHHBIM KaKuX TIPOO MOYKHO IPOAHATTM3UPOBATH TIOTEPH IICHHOTO KOMIIOHEHTA C XBOCTAMH?

13. OcobGeHHOCTH TPOOKI HA BIIAXKHOCTH, OOBICHUTE HEOOXOAMMOCTh TOUKH €€ 0TOOpa OT UCXOTHOM pyIbI,
TOBapHOTO KOHIIEHTpATa.

14. O6ocHyiiTe HCOOXOUMOCTh 0TOOPa TEXHOIOTHUCCKOM POOKI Ipu paboTe PadpUKH.

15. Ha3HaueHWe MHHEPAIOTHYCCKOW MPOOBI, OTIIMYHME «KOJIMYCCTBEHHOH» MHHEPAIOTHUECKOW MPOOBI OT
«KaYeCTBCHHO».

16. OcoOEHHOCTH XMUMHYECKOHW NpOOBI, TOYKH OTOOpa €€ OT HCXOAHOW pyJbl, TEXHOJOTHYECKOTO H
TOBapHOTO KOHIICHTPATOB.

17. Tems or6opa mpod OT XBOCTOB HAa XUMUIECKUH, MUHEPAIOTHIECKUH U CHTOBOW aHATU3bI.

18. Omnpenenenne Macchl ¥ MUHUMAIBFHOTO YHCIIA TOYSYHBIX TPOO.

19. Meronsl ompoOOBaHUS HEMOIBUKHBIX MacCc MaTepPHaIOB: 0TOOP MPOO M3 JKEIE3HOIOPOKHBIX BaTOHOB U
JIPYTUX TPAHCIIOPTHBIX €MKOCTEH, U3 IITadenei,

20. OmnpoboBaHue NBIKYIIAXCS MaTepHAIIOB.

21. Tunsl u TpeOOBaHMS, IPEABABIIEMbIE K IPOOOOTOOPHUKAM.

22. CyTb METO/IOB NPOJIOJIBHBIX U MONEPEUHBIX CEUCHHH.

23. Metoabl orpoOoBaHus ¥ TPOOOOTOOPHUKH IS ITYJIBIL.

24. Omnepauun, npuMeHsieMble TpHu 00paboTKe 1mpoo.

25. CrocoObl epeMeIInBaHus U COKPAICHHS TpH 00pab0TKEe XUMHUUECKUX TPOO.

26. Metomabl 00€3BOKHBAHUS MYJIBIIOOOPA3HBIX MPOIYKTOB MPH UX 00paboTKe.

Bonpocs k pazneay «M3mepeHne 1 KOHTPOJIb IapaMeTPOB MPOLECCOB 000raleHus»

1. Metoxs! KOHTPOIS PacXoaa XUIKOCTEH, My JIbII:

1.1 pacxooMepsl IEPEMEHHOTO TIepenaja qaBICHUs

1.2 pacxo1oMepsI TOCTOSHHOTO TIEpeTaaa AaBICHUs

1.3 37eKTpOMarHuTHbIE PAaCXOJOMEPHI

2. U3mepeHue ypoBHS CpeA C IIOMOIIBIO  IOIUIABKOBBIX, THIPOCTATHYECKHX, EMKOCTHBIX,
PaIroOM30TOIHBIX YPOBHEMEPOB.

. MeTozabl KOHTPOJIS IIFIOTHOCTH ITYJIBIIBI:

3.1 rugpocTraTHUECKUit

3.2 mpe3oMeTpUIecKHuid

3.3 BecoBoit

3.4 pamuoMeTpuYecKuii.

4. CyuiHocTs METO/IOB, X CPABHEHHE, TOYHOCTH ONPEEIICHNUS, TOTPEITHOCTh H3MEPEHHUS.

5. KoHTponb TIpaHyJIOMETPHYECKOTO coOcTaBa TBEpAOH (a3pl ITyNbIbl. METOABl aHanW3a: CHUTOBOM,
CeIMMEHTAI[HOHHBIN, PUT'YPOBCKOTO.

6. CymHoCTh M  OCOOCHHOCTH METOJMKH NPOBEACHHs CEIMMEHTALMOHHOro aHaimuza. s kakoi
KPYIHOCTH NPUMEHUM JaHHbIH aHaJIM3.

7. na xakod KPYIHOCTH HCIOJB3YETCS CUTOBOIM aHaNW3; ONMIINTE METOAUKY MPOBEACHUS aHaJIM3a.
[MTocTpoeHHs: XapaKTEPUCTHK KPYITHOCTH.

8. Jlnsg Kakux MpOAYKTOB, HEOOXOJAWM KOHTPOJb BIaXHOCTH? CyIIHOCTh NPHUMEHSIEMBIX METOJIOB
KOHTPOJISI, X JIOCTOMHCTBA U HEJIOCTaTKH.

9. Tlokasarenu paboThI IpOOMILHOTO 000PY/I0BaHMS, KAKUM 00pa3oM OCYLIECTBISIETCSI KOHTPOJb paboThI
JpOOHIBHOTO 000PYIOBAHMS.

10. Kak ocymiecTBisieTcsl KOHTPOJIb KPYITHOCTH IpOoOIeHON pyabI?

11. OcHoBHbIE TIOKa3aTenu paboTsl TpoxoToB. Ouenka 3pPeKTHBHOCTH PadOTHI.

12. OcHoBHbIe nIOKa3aTenyu paboTsl KnaccupukaropoB. OneHka 3pPpeKTHBHOCTH PabOTHI.

13. KoHTponupyemble napamMeTpsl IpH padoTe TPaBUTALMOHHBIX YCTAaHOBOK.

14. TlapameTpsl KOHTPOJII MATHUTHOTO MIpoIiecca 000TranieHusI.

15. Cxema KOHTPOJIS CyXOH MarHUTHON CeTapanuy.

16. Cxema KOHTpOJISi MOKPOW MarHUTHOM cenapaliyy.

17. TlapameTpsl KOHTPOJIS IPOLIECCOB 00€3BOKUBAHIS KOHIICHTPATOB.




Bomnpocs k pazaeny «KoHTpoJIb BelleCTBEHHOI0 COCTABA PYABI H NMPOAYKTOB 000TraleHUS»

Ocnosrl PCA, ero Buapl.
PeHTreHopa oMeTpu4ecKuii MeTo | aHai3a, CYIIHOCTb.
Crnioco0bI BO30y>KAE€HHS PEHTTEHOBCKHUX XapaKTEPUCTUUECKHX CIIEKTPOB 3JIEMEHTOB.
3akoH Mosnu, npezaen oOHapyXeHHs 37eMeHToB MeToioM PCA
Ocnosbl POA, nocTronHcTBa.
Crioco0bI pa3noXKeHUs] PEHTTCHOBCKOTO W3Ty4eHHS B CIIEKTP.
Ammapatraoe obecneueHne PCA.
CyIIHOCTh SMHCCHOHHOTO CIIEKTPAIFHOTO aHAIHN32a
. KadecTBeHHBIN M KOIINYECTBEHHBIM AaTOMHO-O)MHCCUOHHBIN aHAIH3.
10. TlonsaTHA moOTeHIMana BO30YKACHUS, MOTEHIMAIa HWOHU3AIMH, CaMOIOTJIOIICHHS, TOMOJOTHIECKUX
JIMHUW, aHAJTUTUYECKOH Maphbl
11. Merons! peructpauuu ciektpos B ICA.
12. Yro npencrasiser coOOH NCTOYHUK M3Ty4YeHHs UHIYKTHBHO-cBs3aHHas mia3ma (VICIT)?
13. DneMeHTHI M HIDKHSS TPaHUIIA ONPECIEMbIX CO/IEPKaHUH B aTOMHO-DMHUCCHOHHOM METO/IE aHaN3a.
14. CymHoCTh MeToa aTOMHO-a0COPOLIMOHHOTO aHAIN3a.
15. 3akonst AAA. [IpuHIUIUaTBHAS CXeMa aTOMHO-a0COPOIIMOHHOTO CIIEKTpodoTOMETpa.
16. HMcTouHUKN pe30HAHCHO-TIOTIIONIAEMOTO H3IIyYeHHS B METO/Ie aTOMHO-a0COPOIIMOHHOT0 aHai3a
17. Amanm3aTtopbl B aTOMHO-a0COpOIIMOHHOM aHAIIH3E.
18. CymHOCTh Macc-CHEKTPAIBHOTO aHAIN3A.
19. TlpuHnmnuazbpHAs cXxeMa Macc-CIIEKTPOMETpa.
20. Oo6nactn npumenenuss MCA u mocronnctBa MCA.
21. Ha3oBHTE OCHOBHBIC CIIOCOOBI Pa3/IC/ICHHUS] HOHOB B IPOCTPAHCTBE.
22. Ha ygem ocHoBaH kauecTBeHHBIH MCA, nipezensl 00HapyxkeHus eMeHToB B MCA.
26. CyTb TUTPUMETPUYECKOTO METOJa aHAJIN3a, JOCTOMHCTBA M HEJJOCTATKH, IPE/IeNIbl OOHAPYKEHHUSI.
27. VHAMKaTOpbl B THTPUMETPUYECKUX MeToAax. TpeOoBaHHMS K XMMHYECKUM DPEaKLMsIM, JISKAIIUM B
OCHOBE TUTPHUMETPHUYECKHX METOJIOB aHaJIN3a.
28. CnocoObl TUTPOBaHUSL.
29. CymHOoCTh NOTEHIMOMETPUIECKOTO aHalIN3a, JOCTONHCTBA. 3akoH HepHeTa.
30. Paznuume npsMoil MOTEHIIMOMETPHH U TIOTEHIIMOMETPHYECKOTO TUTPOBAHMS.
31. Knaccudpukamus u QyHKIHA STIEKTPOIOB B MMOTCHIIHOMETPHH.
32. BuIsl KpUBBIX B IIOTEHIIMOMETPHUECKOM THTPOBAHUH.
33. KoMmneHCannoHHbBIH W HEKOMIIEHCAIIMOHHBIH METOABI TOTCHIIHOMETPUIECKOTO TUTPOBAHMS.
34. CrektpooToMeTpHIecKIe METOABI aHAIH3A.
35. TIpubopsl 1uIsi IPOBEICHHS aHANIN3A.
36. KonmyKkTOMeTpuuecKHii aHaIN3, TPUHIIMII, JJOCTOMHCTBA M HEJIOCTATKH.
37. CyTb METOJIOB SIICPHOI CIIEKTPOCKOINH, KIaCCH(DUKAIHS METOIOB.
38. CrocoObl BeieHHS aKTUBHBIX SIJICp B aHAIM3UPYEMBIN 0Opasell.
39. TIpuHUMI SIIEPHO-MAarHUTHOTO PE30HAHCA.
40. TepMudeckuil METO]] OTIpEJIeNICHNSI MUHEPAJILHOTO COCTaBa PYb

N ~WNE

IlepeueHb padoT, BbINOJHSIEMbIX B IIpoLiecce H3YUYeHUs JMCUUILIMHBI (MoayJs, npakTtuku, HUP)

1. TIlpaktuyeckue paboTHI B ceMecTpe
2. KoHTpombHBIE pabOTHI
3. Jlomamiaee 3amanue (pedepar)

OueHouyHbIe MaTepuaJbl (OLeHOYHBbIE CPEICTBA), HCNOJIb3yeMble VIS IK3aMeHa

DK3aMEHAIIMOHHBIN OMIIET BKIIFOYAaeT B ce0s 2 BOIPOCca W3 YCTAHOBJICHHOTO TMEPEYHs MO TeMaM, U3JIOKCHHBIM B 4
paznene ganHou PII/I.
Bunets xpaHsaTcs Ha Kadeape U YTBEpKISHBI 3aBSAYIOMNM Kadeapon

MeToauKa OLIEHKH Pe3yJIbTATOB 00yUeHHs 10 JUCHHUILINHE (MoayJiio, npakTuke, HUP)

e TpeOoBaHMS K OLICHUBAHUIO B COOTBETCTBUH C yUEOHBIM IUIAHOM: 9K3aMeH B 9 cemecTpe.

e Cucrema oleHMBaHMS, UCIIONb3yeMasl IIPENoAaBaTesIeM sl TEKyIeld OEHKH ycrieBaeMocTH B 9 cemecTpe
- OaJUIbHO-PEUTHHT OBasL:
- noceenue 3austuii — 0,5 Ganna 3a 1 3aHsaTue (Bcero 36 JIGKIMOHHBIX 3aHATHIA), UTOro He Gonee 18
0aJIoB;
- BHIMTOJIHEHHUE NIPAaKTHYECKUX padoT, Bcero 24 paboThl B cemectpe 1o 1 Gamury, uroro He 6oinee 24 Gayuios;
- BBINTOJIHEHHE KOHTPOJIBHBIX paboT, Bcero 3 paboThl B ceMecTpe 1o 5 6ajutos, uroro He 6oinee 15 6ayuios;
- BHINTOJIHEHHE JIOMAIIIHETO 331aHus — 10 3 0ayuIoB
UTOI'O =e 6onee 60 6amioB B cemectpe.

e VcioBHe JIONYCKA K 9K3aMEHY 10 JUCLHMIUIMHE — HAJIMYUe He MeHee 33 0alioB ceMecTpOBOM paboThL.




e Meroauka pacueTa OLEHKH Ha K3aMEHE.
e  Ortser Ha dk3ameHe oueHuBaercs B 40 6ayutoB. Kpurepun ornpeneneHus OLEHOK HA IK3aMEHE M3JI0XKEHBI B
paznene 5 Ilomoxenust o mpomexyTouHol arrectauuu cryaeHroB ®I'AOY BO HUTY «MUCuC» (I1
239.09-14)

6. YYAEBHO-METOJUYECKOE U UH®OPMALIMOHHOE OBECHEYEHUE JUCLUIINHBI
(MOJYJISI, IPAKTUKHU, HUP)

6.1. Pexomenayemasi jureparypa

6.1.1 OcHoBHas JuTEpaTypa

Oo0o3HaueH ABTOpBI, 3aryiaBue bubdanoreka H3paTenbcTBoO,
ue COCTABHUTEJH roj
J11 Mocksa : lopHast
IPexxum ,E[OCTyH.aI .no HO,HHI/I'CKG. — xemmra, 2021 Ton
OCHOBBI 00OTAIICHHUS TIOJIE3HBIX URL: https;//blb“?CIUb'rU/mdex' 1.
ABpnoxuH, B. M. | uckomaembIX : y4eOHUK : B 2 hp7page=book&id=686800 - OboraTuTtensHbIe
TOMax. 5-e u3ll., crep ISBN 978-5-98672-533-8 (rom npotecchl. — 424
’ 1). — ISBN 978-5-98672-531-4
. C. : ui., Ta0II.,
B 1ep.). — TeKCT : 3eKTPOHHBIH,
cxem
6.1.2 JlonoJiHUTEJIbHAS JIUTEPATypa
O6o3HaueH ABTOpBI, 3ariaBue bubanorexa H3nareabcTBO,
ue COCTABHUTEJH roj
JI2.1 M. C. Kneiin, T. OnpoOoBaHUE U KOHTPOJIb udposoii oOpa3oBaTenbHBIH Kemeposo :
E. Baxonuna mporieccoB oboramieHus : yueobHoe |pecypc IPR SMART : [caiit]. — Ky3z6acckuit
nocobue — 3-e u3z. URL: rOCYapCTBEHHBI
https://www.iprbookshop.ru/128| i texunueckuit
420.html YHHUBEPCUTET
umenu T.O.
Top6auesa, 2022.
—147c. —
ISBN 978-5-
00137-301-8
6.1.3 MeToanueckue MaTepuabl
O003HaueHU ABTODBHI, 3arnaBue bubmmoreka W3narenscTBO, TOI
e COCTaBUTEI
u
JI3.1
6.2. IlepeueHb pecypcoB MHGPOPMAIMOHHO-TEIEKOMMYHUKAIIMOHHOM ceTn «IHTepHET»
91 www.google.ru
22
23
6.3. IlepeyeHb NpOrpaMMHOro odecneyeHust
6.3.1 lonoJiHUTEIbHASI TEXHHYECKAS JOKYMeHTauus/uHpopmanus
IT1
6.4. IlepeyeHb MHGOPMALMOHHBIX CIIPABOYHBIX CUCTEM U NPOdecCHOHANbHBIX 023 JAHHBIX
ni
n2

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHHME JUCHUITJIMHBI

7.1

Ayn. 101. JleknmonHas ayauTopusi. AyIUTOPHS I MPAKTHUECKUX 3aHATHH.
1. KommiekT My TsTHMEIUITHOM anmapaTypal:
— CHCTEMHBIH OJIOK 1 MOHUTOP;

— MyJIbTUMEINA-TIPOEKTOP;

2. Kommnekt yuebnoit mebenn Ha 90 mocagouHbIX MECT.
[Mporpammuoe obecnieueHue
— WINHOME 10 RUS OLP NL Acdmc Legalization GetGen;
— Office Professional Plus 2016 RUS OLP NL Acdmc

7.2

Ayn. 115. JJabopaTtopus «O0oramieHne moJIe3HbIX HCKomaeMbIx» [lomemenne 2. AyIuTopus s
MIPOBEICHUS Ta0OPATOPHBIX PadoT.
[lepeyeHbp OCHOBHOTO 000pYIOBaHUs, YIeOHO-HATIISTHBIX TOCOOUI:



https://biblioclub.ru/index.php?page=book&id=686800
https://biblioclub.ru/index.php?page=book&id=686800
http://www.google.ru/

. Cenaparop anekTpoMarHuTHbIi 96M-32/20 ¢ mysibTOM ynpasieHus — 2 IT.;
. Coxparutens pudenbusiii 934PM — 1 mir,;

. Cenaparop anexrpocraruueckuit DJIKOP-1 — 1 mr.;

. AHanu3zaTop rpanyjaomerpudeckoro cocraBa ®CX-5 — 1 mr.
. TpyOuarslii MarauTHBINA ananm3atop 25-CTD — 1 mr.

. YnpTpa3sBykoBas Moiika RK — 1 mT.

. Komexkuus pyn;

. Habop cut — 3 mt.;

. CymmnbHbIf mKkad — 2 mrT.;

10. Becsr BJTD-500 — 1 mur.;

11. Becer BT-300 — 1 miT.;

12. Mukpockon pyIaHbIi — 1 mrT.;

13. bunokynspHas myna — | mr.;

14. Habop xuMuueckoit mocyas! — 2 mT.;

15. Uentpudyra LIJIK-1 — 1 mr.;

16. Dkcuxarop — 4 mr.;

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

18. Komruiekt yueOHOU MeOenu Ha 36 mOCaIOUHBIX MECT.
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8. METOANYECKUE YKA3ZAHUA JJIA OBYYAIOHIUXCA IO N3YYEHUIO JUCIUIIJIMHBI

[Mpuctynas K W3y4YEHUIO AMCLMIUIMHBI, CTYJEHTY HEOOXOIMMO BHHUMATEIHHO O3HAKOMHTHCS C TEMaTHYECKUM
IUIAHOM 3aHSATUH, CIIUCKOM PEKOMEHI0OBAaHHOU JIUTEPATYPBL.

Crnenyer yACHUTD MOCIEI0BATENbHOCTD BHIIIOJHEHNS HHIUBUAYAIbHBIX YUECOHBIX 3a1aHUH.

CamocrosTenbHas paboTa CTyAeHTa IpenosaraeT paboTy ¢ Hay4HOH M y4eOHOH IuTepaTypoil, yMeHue co3/1aBaTh
TEKCTHl M MPE3CHTallMH. YPOBEHb M ITyOWHAa YCBOSHHS AWCHMIUIMHBI 3aBHCAT OT aKTHBHOM M CHCTEMAaTHYECKOM
paboTHI HA JIEKIHAX, U3YUIECHHUS PEKOMEH/IOBAHHOM JINTEPATyPHl, BEITOIHEHHUS KOHTPOJIBHBIX MUCEMEHHBIX 3aaHHUMH.
IIpy n3ydeHnn AMCUUILTUHBI CTY A€HTHI BHIIOTHSIOT CIEAYIONINE 3aJaHuUs:

- N3y4aroT PeKOMEH/IOBAaHHYIO HayYHO-TIPAKTHIECKYIO U YIeOHYIO JINTEPATypy;

- BBITTOJIHSIOT 3aJIaHMs, IPEAyCMOTPEHHBIC AJIS1 CAMOCTOSITEIILHOM PabOTHI.

OCHOBHBIMH BHIAMH ayJUTOPHOM pabOThI CTYACHTOB ABISIFOTCS JICKIMHU U IPAKTUYECKHIE 3aHITHSL.
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