MUHHCTEPCTBO HAVKU U BBICIIIEI'O OEPA3OBAHUS POCCUMCKOU ®EJIEPAIINA

OUITNAIT ®ETEPAJIBHOI'O T'OCYAAPCTBEHHOI'O ABTOHOMHOI'O OBPA3OBATEJIBHOT'O YUPEXXJAEHM S BBICILIET'O OBPA3OBAHU S
«HaumoHaJbHbBII HCCIe10BaTEILCKUI TexHoMornyecknii yaupepcurer «MUCuC»
B I. 'yOkune bearopoackoii ooiaactu (I'® HUTY «MUCuC»)

,D,OKyMEHT HO,D,HMCAH pa60qa$[ IporpaMma yTBEpKIACHA
SNEKTPOHHOW NOAMUCHIO pelieHreM Y4eHoro coBeTa

I'd HUTY «MUCuC»

Ceprudpwar: 02C89CCE0054ACSES9482DDACE28982698 ot «31» aBrycra 2021 r.
Enasenas Koxyios Mocen Mrecaponn npotoxor Ne 1

PaGouyas nporpaMma qUCUUIIMHBI

MeToabl KOHTPOJIA 1 aHAJIN3a IMPouHeccoB

odorameHus
3akperuleHHas kadenpa Kadenpa ropuoro gena
Hampasnenue moaroToBku 21.05.04 T'opHuoe nemo
Crienmanusanus OoborarieHune MoJIe3HBIX HCKOMaeMbIX
Kpanudukamus T'opHblii HHKeHep (CHeNUATNCT)
®opma 00yueHUs Ounas
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1. IEJIM OCBOEHUA

Ieanr AMCHMILIMHBI — TTOJYYEHHE OOYYarOIIMMHCH KOMIUIEKCA 3HAHWM, HABBIKOB M YMEHHM B 00JacTH
TEOPETUUECKUX OCHOB M IMPAKTHYECKUX IIPUEMOB U CPEACTB METOIOB KOHTPOIS M aHAjM3a IIPOIECCOB
oOorareHus

33}12‘{3 AUCHUIIJIUHBI.

HAy4YUTh COBPEMEHHBIM METOJAaM KOHTpOJS W aHajiW3a CBHIPhS W INPOAYKTOB IIporecca OOOTaIIeHUs, uX
paI.II/IOHaHBHOMy BI)I60py Ha OCHOBC aHAJIMTHYCCKUX U MeTpOJIOFI/I‘IeCKHX XapaKTepHCTI/IK B 3aBUCHUMOCTH OT LICIIN
KOHTPOJISI, TEXHUYECKUX TPeOOBaHMH, IJKOHOMUYIECKOH 11e71eco00pa3HOCTH,

2. MECTO B CTPYKTYPE OGPA3OBATEJILHOM ITPOT PAMMBI

UYacts OIIOIT BO (6a3oBasi, BapHaTuBHasi) | GazoBas

2.1 TpeGoBanus K npeIBapUTeIbHOI MOATOTOBKE 00y4YaOIMXCS

2.1.1 | OcHOBBI 0OOOTAIIEHUS TTOJIE3HBIX NCKOTIAEMBIX

2.1.2 | Xumus

2.1.3 | Dusnueckas Xxumus

2.1.4 | Oprannueckas XuMHs

2.2 Jucuunaunsl (Moay/u), npaktuku 1 HUP, 111 KoTOphIX He00X0AUMO OCBOEHHE TAHHOM
AMCUHMILIMHBI HeO0X0AMMO KaK NpeaiecTBYOLIee

2.2.1 | IlpoekTtupoBaHHe 0OOTATUTEIBHBIX (habpuK

2.2.2 | VccnenoBanue pya Ha 000TaTUMOCTh

2.2.3 | Ilpon3BoCTBeHHAS IPAKTHKA I10 NOJYYSHHIO MPO(eCCHOHATIBHBIX YMEHHI U HABBIKOB - 3

2.2.4 | Ilpon3BoACTBeHHAS PAKTHKA I10 MOJYYSHHIO MPOo(eCCHOHATIPHBIX YMEHHI U HABBIKOB - 4

2.2.5 | IlpennumnomMHas MpaKTHKA IJIs1 BRITOJHEHMS BRITYCKHOHN KBATH(UKAIIMOHHON paboOTHI

2.2.6 | 3amura BBIIYCKHON KBaTU(pHUKALNOHHOW paboThl, BKIOYAs IOITOTOBKY K MPOLENYPe 3alUTHl U
NpOLEYPY 3aLIHUTHI

3. AHAUKATOPHI ®OPMUPOBAHU S KOMITIETEHIIU,
COBMEMEHHBIE C PE3YJBTATAMMU OBYYEHHUSA IO JUCIIUTIJIMHE

ITK-8 criocoGeH BHIONpPATH U pacCUUTHIBATH OCHOBHBIE TEXHOJIOTHYECKHUE ITapaMeTpsl 3G eKkTHBHOTO U
9KOJIOTUYECKH OE3011acHOT0 MTPOM3BOACTBA PAOOT MO MepepadOTKe U 0OOTAICHUIO MHHEPAIBHOTO CHIPhS Ha
OCHOBE 3HAaHUH NPUHIUIIOB ITPOEKTUPOBAHMUS TEXHOJIOTHUYECKUX CXEM 000TaTUTEIFHOTO IPOM3BOACTBA U BEIOOpa
OCHOBHOT'O M BCTIOMOTATEIbHOT0 000TaTHTEILHOTO 000PYI0BAHHS

3HaTh: 3-1 ocHOBBI IP060OTOOPA M TPOOOTIOATOTOBKH ITYJIBIT M PYA K aHAIN3Y
3-2 XUMHYECKHE U HHCTPYMEHTAIIbHBIE METO bl KOJIMYECTBEHHOTO aHAJIM3a PY/l, KOHIIEHTPATOB
YEPHBIX U [IBETHBIX METAJJIOB, aHATUTUYECKUE U METPOJIIOTHYECKUE XapaKTEPUCTUKH METOJIOB
KOHTPOJIS

YMeTh: Y-1 ocynecTBISTh CTATUCTHYECKYIO 00pabOTKY pe3ysIbTaTOB KOJMUYECTBEHHOTO aHAIN3a

Brnanets H-1 pac4eToB B XMMHUYECKHX M (PH3UKO-XMMHUYECKHX METOAAX aHajHu3a

HaBBIKOM!

[IK-7 cnocoGen pa3pabaTeiBaTh OTAEIHHBIE YACTH MPOEKTOB CTPOUTEIHCTBA, PEKOHCTPYKIIUH U TIEPEBOOPYKEHHS
00BEKTOB TOPHBIX MPEIIPHUITHI, IIPOSKTHYIO U TEXHUYECKYIO JIOKYMEHTAIIUIO C Y4€TOM TPeOOBaHU I
MIPOMBINIJICHHOH 0€30M1aCHOCTH

3HaTh: 3-1 coBpeMeHHbIE METO/IbI KOHTPOJISI M aHAJIM3a TPOIIECCOB 00O0TaIIeHHsI TOJIE3HBIX HCKOITaeMbIX

YMersb: Y-1 060cHOBBIBaTH BEIOOP METO/1a KOHTPOJIS M aHAJIN3a, HCXOS U3 KOHKPETHBIX IieJIeH, YCIOBUH 1
00BEKTa aHATTH3a

Bnanmets H-1 x0HTpOJISI OCHOBHBIX MTApaMETPOB MPOIIECCOB 0OOTAIIICHUS

HABBIKOM:

[IK-4 TOTOB BHITOTHATH MOTOTOBUTEIBHBIC, BCIIOMOTATEFHBIC H CIICIIHANBHBIC BUABI pab0T MPU OTKPHITON H

10/I3¢MHOH pa3paboTKe IOJIE3HBIX MCKOMAEMBbIX, a TAKXKE IPH ITPOIIeCCcax MepepadoTKH MHHEPAILHOTO CHIPbSI.

3HaTh: 3-1 ¢pusnyeckne 1 XUMHYECKHE CBOKWCTBA IT0JIE3HBIX HCKONAEMBbIX, UX CTPYKTYPHO-MEXaHUYECKHE
0COOCHHOCTH
3-2 331241 ¥ 3HAUYCHHE TEXHOJIOTHYECKOT0 KOHTPOJISI TPOM3BOICTBA

YMerTh: V-1 npuMeHsTh NOTyYeHHBIE 3HAHUS Ha MIPAKTHKE ISl OTPeJIeNICHNs] MUHEPAJIbHOTO 1
9JIEMEHTHOT'0 COCTaBa PY/bl ¥ MPOAYKTOB €€ 00oTalleHHs

Bnaners H-1 camocTosiTensHO#M paboThI C IUTEpaTypol ISl TIOMCKa HH(POPMAaIMK 00 OTAEIBHBIX

HaBBIKOM: | OMNpEJENCHHSIX, TOHIATUIX U TEPMHUHAX, OOBSICHEHHUS UX TIPUMEHEHHS B IPAKTHYECKUX CHTYAIUIX;
pELICHUs TEOPETHIECKUX M MPAKTHYECKUX THIIOBBIX U CUCTEMHBIX 32/1a4, CBS3aHHBIX C
podeccCnoHaATLHOM NeATETHHOCTHIO
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1.1

TeXHOJOrHYeCKHil KOHTPOJIb MPOU3BO/ICTBA.
Ilenu v 331291 TEXHOIOTUYECKOTO KOHTPOIISL.
MeTobl ONepaTUBHOTO aHAIN3a COCTOSIHUS
nporecca.

[nexumsi/

IK-7,3-1

1.2

IousiTus o npodax H NPodONOATOTOBKE

2.1 OcHOBHBIE IOHATHS — IIP00Oa, OIpoOOBaHUE,
KOHTPOJIb, OIpo0OyeMast Macca, aHaTUTUICSCKUE U
TEXHOJIOTHYECKHUE MPoOBI, TOYeUHast npooa,
oObeuHeHHas Ipoda. XapaKTePUCTUKH
onpoOyembIX MPoayKToB. CHOCOOBI M TEXHUKA
ot6opa npod OT HEMOJBHKHBIX Macc.

2.2 TunoBsle onepanuy IOJr0TOBKH IIpo0.
Crioco6bI nepemernuBanust. Crioco0s! 1
yCTpOHCTBa cokpatenus. J{pobienue,
00e3BOKUBaHHUE MPOO.

[nexuus/

K-8, 3-1, 3-2

1.3

W3mepenune U KOHTPOJIb TAPAMETPOB MPOLIECCOB
o0orameHus

3.1 U3mepeHnue pacxosa: pyAbl U CyXHUX
HPOJLYKTOB; IyJIbIIbI, BOJbI, BO3yXa U PEarcHTOB.
3.2 U3smepeHne MaccoBOI I0JI TBEPAOTO
(TwI0THOCTH IMyJI61BI). KOHTpOIB BSI3KOCTH
ITyJIbIIBL.

3.3 KoHTpOJIb HOHHOTO COCTaBa IyJIbIIbI U
TEXHUYECKOH BOIBI

3.4 UzamepeHue rpaHyJIOMETPUYECKOro COCTaBa
ChIITyueil Macchl.

3.5 U3mepeHue ypOBHS pyAbI U ITyJIbIIBL.

3.6 M3mepeHne BIaKHOCTH Py U KOHIIEHTPATOB.
KoHTpoub TemIepartypsl.

3.6 KoHTponb mporeccoB ApoOIeH s, U3Mebye-
HHUS, TPOXOUCHHUS, KIIacCH(BUKAINH,
00e3BOXKUBaHMSA, (IIOTAIIMH, TPABUTAIINOHHBIX,
MAarHuTHBIX, 3JIEKTPHIECKUX, CITeIUATbHBIX
HPOLIECCOB.

[nexuus/
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I1K-4, 3-1, 3-2

1.4

KoHTpo.1b BellleCTBEHHOI'0 COCTAaBA PYAbI H
TMPOAYKTOB 000TralIeHHSI.

4.1 XuMu4ueCKHe METO/IBI aHAJIM3a COCTaBa: IPaBH-
METPUYECKHI W THTPHMETPUUECKHIH aHaIH3.

4.2 OcnoBbl PCA. PentrenoguyopectieHTHbIH aHa-
3. [Tpu6opst s POA coctaa py/isl U ITyIIbITI
4.3 ATOMHO-CIIEKTpaJIbHbIE aHAIIM3aTOPbI
9JIEMEHTHOI'0 COCTaBa

4.4 V3mepenne BEECTBEHHOIO COCTaBa Mo ecTe-
CTBEHHOI PaJIMOaKTUBHOCTH MaTepHaa.

4.5 MarHuTHbIE METOJIbI KOHTPOJIS.

4.6 CriextpooTOMeTpHIECKU aHATH3.

4.7 Onpenenenne MUHEPATIEHOTO COCTAaBA Pyl K
IIPOIYKTOB OOOTaIEHHs: MHHEPATOTHIECKUH
aHaNn3; XUMHYECKHil (ha30BbIil aHATH3;
PEHTTEHOMETpUYICSCKUH (a30BBIi aHATN3;
TEPMHUUYCCKUN aHATIH3.

[nexuus/
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IK-7, 3-1

1.5

Pacuer napameTpoB onpoOoBaHs
TEXHOJIOTMYECKOI CXeMBbI 00OTalCHHUs
/mpakTuka/

IK-8, V-1, H-1

1.6

Pacuer nokazaTeneit TEXHOTIOTUYECKOTO U
TOBAapHOTO DAJIAaHCOB
/mpakTuka/

IK-8, V-1, H-1

1.7

Konrponbnas padora Nel
/mpaxTHKa/

TIK-8, 31, 3 2
TK-7, 3-1
TK-4, 3-1




1.8 DIEKTPOXUMHUUECKHE METO/Ibl aHAITH3a 9 8 IIK-7, V-1, H-1
/mpakTuka/ I1K-4, V-1
1.9 Konrponbhas pabora Ne2 IK-8,3-1,3 2
/mpaxTHKa/ 9 2 IK-7, 3-1
TK-4, 3-1
1.10 OnTu4ecKre METO/Ibl aHAITU3a 9 6 MK-7, V-1, H-1
/mpakTHka/ IK-4, V-1
1.11 Konrponbhas padora Ne3 IK-8,3-1,3 2
/mpakTuka/ 9 2 IK-7,3-1
I1K-4, 3-1
2 CamocrosiTeJbHasi pad0Ta CTy1eHTa 9 180
2.1 Pabora ¢ TeKIHOHHBIM MaTepHaIoM,
TIOWCK U 0030p TUTEPaTypHl U 9 % TK-8,3-1,3_2 L1
IK-7,3-1 1.2
JIEKTPOHHBIX HCTOYHUKOB HH(pOopManuu TK-4, 3-1 2.1
10 TeMaM JIEKIHI
2.2 [ToaroToBKa K BBITOTHEHHUIO .
KOHTPOJIBHBIX paboT (TeKyIuei 9 54 [TK-4, H-1 112
aTTecTallun) 2.1
2.3 BrInonHeHne JOMAIIHEro 3a1aHus 1.1
(moxnroroska pedepara) 9 36 TK-4, H-1 112
J21
3 Konrpoas 9 36
5. ®OHJ OHNEHOYHBIX MATEPHAJIOB
KoHTpoabHBIe BONPOCHI LISl CAMOCTOATEIBHOM MOATOTOBKH K NPOME:KYTOYHOI aTTecTaluu
1. 3amaun TEXHOIOTHUECKOTO KOHTPOJIS TIPOU3BO/ICTBA.
2. Knaccugukamms mpo6, 0T KaKuX CBOWCTB 3aBUCHT Macca MHHAMAIIEHOU TPOOBI?
3. 3ammmuTe GOPMYIIBI VIS ONPEAEICHIS MUHUMAIbHON MacChI ITPOOBI.
4. 3mepenue pacxoja pyasl H CyXUX IPOTyKTOB.
5. KOHTpOIIb TIIOTHOCTH MYJIbIIBI, CIIOCOOBI KOHTPOJISI IUIOTHOCTH IYJIBIIBI HA 000TraTUTENbHBIX (paObpHKax.
6. CriocoObI IepeMeIuBanus mpoo.
7. IorpemiHocTts onpodoBanus. CrIOCOOBI CHIKCHHS.
8. Metonsl oTOopa npob. Heobxonnmoe 4rcino ToOYeYHbIX Mpoo.
9. BiusiHne n3MeHeHHe TpaHyJIOMETPUUECKOTO COCTaBa Ha 000raTUTENIbHBIE TPOIIECCHI
10. Crioco0b! onpeieNieHns TpaHyIOMETPHUECKOTO COCTaBa.
11. ABTOMaTH4YeCKHE CIIOCOOBI ONPE/IENICHHS TPAHYIOMETPUIECKOTO COCTaBa ITyIbIIHI.
11. U3mepeHue BIaXXHOCTH Py U KOHLIEHTPATOB.
13. CrarucTnyeckie XapakTepUCTHKH apaMeTpoB OIIPOOOBaHMS M KOHTPOJIA.
14. CuToBbIi METOJ OIIpENETIEHHS IPaHyJIOMETPHUUECKOTO COCTaBA.
15. YckopeHHbIe METO/Ibl ONIPEENICHNUS BIary.
16. KoHTpons KonuyecTBa MaTepHrajia B OyHKEpax U B IIJITAMOBBIX OTCTOMHHUKAX.
17. KoHTpons pacxo/ia BOJBI, MyJIBIBI  BO3AYXA.
18. Kontpoub mporiecca ipobienus u paboTsl TpoXoTa.
19. KonTpoub mporiecca OTCaaKH.
20. KoHTpoJb mpoliecca TSHKeT0CPEAHOTO 000TaIleHHS.
21. Konrposb (GoTalmoHHOro nporecca.
22. JlocToMHCTBA U HEAOCTATKH I'PAaBUMETPHIECKOT0 METO/Ia aHAIN3a, 00IaCTH IPUMEHEHUS
23. OCHOBHBIE 3Tallbl TPAaBUMETPHUYECKOTO OIPEIETICHHUS COCTaBa
24.OcaxpmaeMast 1 BecoBasi JOpPMEI, TpeOyeMble CBOHCTBA.
25. CyTb TUTPUMETPHUYECKOTO METO/a aHAJIN3a, JJOCTOMHCTBA U HEAOCTATKH, TIPe/IeIbl OOHApY>KEHUS
26. MHauKaTopsl B TATPUMETPUIECKUX METOIAX
27. Crnoco0bl TUTPOBaHUS
28. CyuiHocTh MOTEHIIMOMETPHYECKOTO aHaIn3a, TOCTOMHCTBA. 3akoH HepHcra.
29. Paznnuune npsMoi MOTEHIMOMETPHU M HOTSHIIHOMETPUYECKOTO TUTPOBAHHMS
30. Kiaccuduranusa u QyHKIHH JIEKTPOIOB B MOTCHIIHOMETPUHI
31. Knaccudukanus GOoTOMETPUISCKUX METO0B, CYIIIHOCTh METO/Ia aHaJIH3a
32. 3akonsl (hoTOMETPHU
33. CnekrpodoToMeTpHiIecKne METOIbl aHaln3a, MPUOOPHI Ul TPOBEAEHHUS CHEKTPO(POTOMETPUIECKOTO
aHanmu3a
34. CyniHocts SMHCCHOHHOTO CIIEKTPAILHOTO aHaJIN3a
35. KauecTBeHHBIH M KOJIMYECTBEHHBI aTOMHO-3MHUCCHOHHOTO aHAJIH3
36. Busyanbnbeie MeTogsl DCA




37. ®otorpaduueckue Meroas! aHammza JCA

38. ®@oroanekTpuueckue Metoasl ICA

39. Cymmnocts PCA, ero Buabt

40. CnocoOsI BO30YXICHUS PEHTT€HOBCKIX XapaKTEPUCTHUECKUX CIICKTPOB AIEMEHTOB
41. 3axkon Mo3nu, mpenen o0Hapy)eHus 3IeMeHToB MeToroM PCA
42. Cytp POA, nocronncTBa

43. CrnocoOsI pa3ioKeHHUsI PEHTTC€HOBCKOTO M3JIYUEHHS B CIEKTP.
44, KoHIyKTOMETPHYECKUI aHalH3.

45. BonbTaMnepoMeTpH4YecKuil aHaIH3.

46. Xumudeckuii (ha3oBbIi aHAIU3.

47. Mertonbl onpesieieH|ss MUHEPAIBHOTO COCTaBa Py/Ibl.

48. CymHoOCTh TEPMHYECKOTO aHAN3a.

KomnuiexkT 3apanuii 1J1s1 BBINOJTHEHUS pacuyeTHO-Tpaduyeckoii padoTsl

1 ®OTOMETPUUYECKHNI AHAJIN3
3agaya Ne 1

Homep eapuanma ewibupaemcsa no mabauyam co2nacHo nocieoHell u npeonocieonell yugpam wugpa

cmyoenma.
ITpu oromeTpuyeckoM ONIpeeNeHHuH kKeae3a B BOJE MO PEaKlUU C CyNb(hOCATUIMIOBOH KUCIOTOH AT

CTaH/JapTHBIX PACTBOPOB OBLIH MOJIYUYCHBI CIIEAYIONIUE JaHHbIE OTCUETOB I10 IIKaje raibBaHomerpa A (tabim.l).

[MTocTpouTts KanmubpoBouHble rpaduku B cucremax koopauHaT A — C u D — C. BriBecTn ypaBHEeHUE s
BTOPOT0 rpadyka U ONPEJeIUTh COACPIKAHUE Kele3a 10 TpaduKkaM M pacueTHBIM ITyTeM, €CII OTEYET MO IIKaje
rajpBaHOMETpa paBeH A; (Tabi.2).

Jns pernenus 3a1a4n HEOOXOUMO paccUHUTaTh JIorapu(Mbl OTKIOHeHHH 1g Al u ontiyeckue motHocTH D
=19 100 — Ig A;. TTocTpouTs KaarOpOBOUHBIE rpadUKK 3aBUCUMOCTEH. JJ1s onpe/iesieH s YpaBHEHHUS 3aBUCUMOCTH
D=f{ C) Buna D =Kk C, xosdduiuent k=tg a, rie o —yroy HakJIOHa OPSAMOI K ocH abcuucce.

Tabmmna 1
MocnegHaAn CopepkaHue skenesa, %
undpa 0 \ 0,1 0,2 03 0,4 0,5
wndpa OTcyeT no wkKane raabBaHomeTpa, 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
Tabnmmna 2
MpeanocneaHssa umdpa wudpa ctyaeHTa
1 | 2 3 [ 4 IE IG | 7 IE IE I
OTCYeT Mo WwKane, A;

71,5 [745 705 |710 [725 |700 |718 [720 [730 735

2 IOTEHOHUOMETPUUYECKHMUE METO/1bl

AHAJIN3A

3amauya Ne 2

Bapuanm 3a0auu 6vlbupaemcs ¢ COOMeemcmauy ¢ CyMMou 08yxX NOCIeOHUX yugp wugpa cmyoenma.

1.HaBecky pynsl maccoil 0,6578 r pacTBOpwiIM U uepe3 MONyYeHHBIH pacTBop B TeueHue 20 MUHYT
npomnyckanu Tok cujioir 0,20 A, B pe3ysibTaTe Yero Ha Karojae Bblaenauiach Menb. OnpeaenuTs MacCOBYIO 100
(%, Macc.) Meau B pyzie, €CJIM BBIXOJ 1o TOKY cocTaisia 80 % .




2.WI3 aHaIM3upyeMoro pacTBOpa, COEP AIIEr0 HOHBI MeTaiyia M*™® B pesysbrare 3yeKTposM3a NpyU CUile
Toka 1 A 3a 50 muH ObI0 BBIAENEeHO Ha Katoxe 0,2800 r metayima. OnpenenuTh, KaKOH MeTaul BBIACITHIICS Ha
KaToJe.
3.Hagecky pyasl Maccoit 2,1574 r pacTBOpmIIH U TTOCIIE COOTBETCTBYIONIEH 00pabOTKH JOBETH 00BEM pacTBopa
10 100 mi. Onpenennts MaccoByto gomo (%, Macc.) cepebpa B pyze, eCiii PU MOTEHINOMETPHIECKOM
TUTPOBAHHU 25 MII IPUTOTOBJIEHHOTO PACTBOPA PACTBOPOM XJIOPHUCTOTO HATPHS ¢ KOHLICHTpanuen
¢(NaCl1)=0,1250 momB/1 OXY4HIH CIEAYIONINE PEe3YIbTaTHI:

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

KpuByo MoTeHIMOMETPHYECKOTO TUTPOBAHUSI IOCTPOUTH B KoopauHatax E - V u AE/AV - V.

4. VI3 naBecku Maccoit 2,0400 r Taiuii nepesenu B T1*1 u orrurpoBamu pactsopom KBrO; ¢ konueHTpanueit
¢(1/6 KBrOs)= =0,1000 mos/m B XJIOPOBOIOPOIHOM cpeme. B mpoliecce THTPOBaHUS B PacTBOpPE MPOTEKAET
peakims:

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

Brruncants MaccoByto 10110 (%, Macc.) TS N0 CISIYIONINM pe3yIbTaraM IOTEHIMOMETPHIECKOTO
TUTPOBAHUS:

V(KBEII‘Os), 20 | 100 18,0 | 198 | 20,0 | 20,2 | 22,0

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

KpuByI0 MOTEHIMOMETPUYECKOTO TUTPOBAHHS IIOCTPOUTH B KoopauHatax E - V u AE/AV - V.

5.13 HaBecku pyabl Maccoit 0,6000 r Tutan nepesenu B TiO?* ¥ OTTUTPOBAIH PACTBOPOM XJIOPUCTOIO XpoMa
¢ xouuentpanueii ¢(CrCly ) = 0,1000 mous/i:

TiO% + Cr#* + 2H* = Ti¥* + Cr¥ +H20
Beruncnants MaccoByto noiro (%, Macc.) THTaHa B pyAe 10 CIECAYIOIUM Pe3yabTaTaM IOTEHIIMOMETPHIECKOTO
TUTPOBAHMS:

;/(l\erCb 2,0 10,0 | 18,0 | 19,8 20,0 20,2 | 22,0
E, mB 159 100 41 -18 -155 -292 | -351

KpuByI0 NOTEHIMOMETPHYECKOTO TUTPOBAHHS OCTPOUTH B KoopauHatax E - V u AE/AV - V.

6.BbraucnnTh  3JIEKTPOJHBIA TOTEHIMAT METHOTO JJIEKTPOJa, OMYIIEHHOTO B pacTBOpP €ro COJIH C
koHuenTpamueit Meau c(Cu?*) = =0,1 mons/m.

7.BbraucnnTh KOHIEHTpanuio HoHOB Meau B pactBope CuSO4, pH yCIIOBUH, YTO 3JIEKTPOIHBIN MOTEHIHAI
Me/IM B HEM PaBeH HYIIIO.

8.Ha xynonomerpuueckoe turpoBanue uepus (IV) B 0,1 M pacrBope Fe(lll) snekrporeHepupyembiMu
nonamu Fe(ll) mpu cune toka 30 MA morpeGosanocs 100 c¢. Onpenenure maccy uepust (IV) B aHaaM3upyeMom
pacTBope.

9.PaccunTaiiTe MOTEHIMAN IUIATHHOBOIO 3JIEKTPOAA, OMyIlIeHHOro B pactBop FeSQO4, xotopsiii Ha 99,9 %
oTTUTpoBaH pactBopoM KMnO4

10. Jlns ompezeneHus NPUMECH djKeje3a B QIIOMHHHHM HCIIOJIb30BalId METOJ KYJIOHOMETPHUUECKOTO
TUTpOBaHUs HOHOB Fe3* ayekTpoBOCCTaHaBIMBaeMbIMKM HOHaMK SN?* mpu mocTosHHON cuie Toka 4 MA. Touka
SKBUBAJICHTHOCTH (UKCHpOBalach IMOTEHIMOMETPHYECKHM METOIOM. Bpems snekTtpoimsa cocrasuio 100c.
Hagecka amromuawms 1,0005 r. Berauenuts MaccoByto moimo xenesa (%, Macc.) B aTlOMHUHHU.

11.PactBop muxpomara xamusi oobemoM 20,00 mi oTTuTpoBamu nonamu xkenesa (1), rerepupyemMbivu pu
cute Toka 0,350 A B Teuerne 20 MUH; KOHEIl peakiuu GUKCHpoBaics GpoTomeTpudecku. ONpenenuTh MOISIPHYIO
KOHIIeHTpaIwmio skBuBaieHTa pactBopa KoCroO7 (fors =1/6).
12.ITocTpouTh KPUBYIO TOTEHIMOMETPUIECKOTO TUTPOBaHKS B KoopanHaTtax E-V. Paccunrtars KOHIIEHTpanuio
CaCl; B pactBope (1/1), ecnu npu turpoBanuu 20,0 mit ananuzupyemoro pacteopa 0,0500 N pactBopom
Hg2(NOs3)2 momyuwmm:

Y,
Ha2 (NO3)2 10 | 15 | 17 | 175|179 | 18 | 181|185 | 19
MII
E. uB 382 | 411 | 442 | 457 | 498 | 613 | 679 | 700 | 709

13", ITo npuBeJEHHBIM JaHHEIM TaOJNUIBEI 3 ONpeeIUTh KOHIEHTPALHIO PACTBOPA B YKA3aHHBIX ¢IMHUIAX.

Tabnuma 3




No | Onpenensem [Peakiust Hau. tok, | CranmapTHbIif pacTBOp Uccnenyemsrit pactBop
Bl HOH 00pa3oBaHUsL MKA
OKpAIIeHHOTO oK
COeIMHEHHS 3 Z MK ’
= 5oL | & S
el = gl g =
: s | £ | B :
X = = X =
13 | Mg* 100 0,100 r|20 60 Mg, % B |3 90
MgCl; B 250 MUHepale
€ 9pHOXpOM MII p-pa IpY HaBeCKe
HCPHBIM 0,2r B 50 mn
p-pa
14 90 pp K:Cr,07 | 1,0 834 | Cr 1 75,2
coOcTBeHHast C TUTPOM IO
Cr0r OKpacka Fe 11 0.00150 (c/er)
r/MI
15 | Ni# c 100 0,250 r|10 53,2 Ni (Mr/m) 5 73,4
TTMMETHIITITH NiSOs 6H,0
OKCHMOM B li p-pa
16 | Pb? ¢ qutuzoHom | 100 2,5wmr PbO,d | 5,0 74,8 Pb 5 92,6
100 mi p-pa (mr/m)
17 | Sb* c 100 2,56 mr Sb B | 0,5 82,3 | Sh.0s (%) B | 2,5 74,6
METHJIOBBIM 50 mi p-pa MUHepae
(hHOIEeTOBBIM MpU HaBECKe
0,5r B 100
MII p-pa
18 | Cu® c aMmmuakom | 75 0,Ir cmnama, | 2,5 51,4 Cu (%) B |5
cozeprKaniero CIUIaBe TpH
526 % Cu B HaBecke 0,2
100 M p-pa r B 250 M1 p-
pa
3agaua Ne 3

Howmep sapuanma coomeemcmesyem nocnednetl yughpe wiugppa cmyoenma.

Ha ocHOBaHWM JaHHBIX, NPHBEICHHBIX B TaOl.4, ONPENENUTh COJICPIKAHUE 33JAaHHBIX DJIEMEHTOB B
HCCIIeTyeMbIX 00BEKTaX, HCIOJIBb3Ys METO KaTHOPOBOYHOTO rpaduka B poTOMETpHYSCKOM aHAIH3E.

Vkaszanus x pewenuro 3a0auu.

KaJ’II/I6pOBO‘IHBII71 Fpa(l)I/IK NOCTPOUTH B KOOpAWHATAX ONTHYCCKAd IIJIOTHOCTH - 00BeEM CTaHAapTHOT'O

pacTBopa.
OmpenenuB o KaauOpPOBOYHOMY IpadHKy 3HaueHHE 00beMa CTaHAAPTHOTO PacTBOpA, IEPEecUUTaTh Ha
xoHuentpamuio (1 mxr = =10° r). TIpu nocrpoennn kanuGpoBouHoro rpaduka (Ha MUIUIMMETPOBOI Gymare)

HE0OXOMMO TMPAaBWJIBHO BHIOpPATh MAacIiiTad ¢ TeM, YTOObI TOYHOCTh BBIYHMCIEHHI COOTBETCTBOBAJA TOYHOCTHU
HCXOJIHBIX TaHHBIX U TPEOYyeMOIl TOUHOCTH Pe3yJibTaTa U3MEPEHUH.

Tabnuia 4
OnTryeckas MIOTHOCTh A Konnentparun
& O0beM pacTBOpPOB, MIT Cran- |Hccnemyembrii
g JIapT- |pacTBop,
8 HBIM  |aJIMKBOTHAs 4YacTh
[}
- pac 10 M
3 TBOD,
5 MKT/M
=
5 bl §
=
(]
=%
=]
o

Bapunant




CraHgapTHBIE PaCTBOPHI

Hccne
JTyeMbl
"

Ax

1 M |2 v |3 M

4 M |5 wm |6

MII

7 Mt

8 M

MJI

10Mmna

Fe 10,09 |0,17 (0,26

0,35 0,44

0,244

79,3

Fe (%, macc.) B kapOune xpoMa
npu HaBecke 0,0400 r B 250 Myl

pacTBOpa

Cr (0,106

0,196

0,285

0,374

0,464

0,35

10,25

Cr203 (%, Macc.
B OOKCHTE TpU

nasecke 0,1556 r
B 100 cM®
pactBopa

Mn

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 npu HaBecke
0,1400 T B 250 Ma
pacTBopa

Mo

0,07

0,102

0,13

0,17

0,204

0,23

0,27

0,305

0,340

0,31

72

Mo (%, macc.)
B CTaJTH TIPU

HaBecke 0,1120 r
B 250 M
pacTBopa

W 0,12

0,18

0,232

0,29

0,345

04

0,45

0,51

0,39

68,0

W (%, macc. ) B
pyzie Npu HaBecke
1,5776 r B 100 Mn
pacTBopa

Ni (0,07

0,132

0,19

0,25

0,32

0,382

0,44

0,36

10,0

Ni B cramu npu
HaBecke 1,4250 r
B 250 mu
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
deppo-

MOJIUO/ICHE TIPU
HaBecke 3.1580
B 250 mn
pacTBopa

P 10,08 (0,18

0,26

0,34

0,42

0,50

0,61

0,23

10,0

PB
(heppomonudieH
IIpY HaBECKe
0.5087 r 8 100 Mx
pacTBOpa

a

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
TUTAHOBOH pyn¢
IIpY HaBecKe
0.3450 r B 500 M
pacTBopa




0 |S |0,08 (0,170 (0,25 |0,370 0,422
b

0,27

5,0

Sb (%, macc.) B
(heppoxpome
OpH  HaBECKe
5.5090 r (s
(dhoromeTpHpoBa
sl UCTIOJIb3YETC
9KCTParupoBaHH
CYPBMBI U3 BCET'

IIPUTOTOBJIICHHOT"

pacTBopa)

=

3 ATOMHO-9MUCCUOHHBIN CIEKTPAJILHBIA AHAJIU3

3apaua Ne 4 (Bapuants! 1-10)

Bapuanm 3a0auu evibupaemcs 6 coomeememauu ¢ CyMMou 08yX HOCIeOHUX yugp wugpa cmyodenma.

OnpefenuTh MacCOBYIO JOJNIO MEIU B aTIOMHHUH, cepeOpa B METHBIX OTJIMBKAX, CYpPbMbI B CBHHIIC,
Maprasiia B CTaJIbHBIX JICTAISIX [0 3HAYSHUSAM TOUEPHEHN I aHATNTHIECKOW Maphl 2J1eMeHTOB (Tabmumna 5). JlanHbie
JUTS 3TAJOHHBIX 00Pa3IoB MPHUBEIEHBI B TAOIHUIE 6.

Tabnuua 5
[lapametpsr | 1 2 3 4 5 6 7 8 9 10
S (Cu) 0,41 0,44 | 0,56
S (Al 0,35 0,41 | 0,42
S (Ag) 0,51 | 0,47 | 0,64
S (Cu) 0,65 | 0,65 | 0,67
S (Sh) 1,02 0,95
S (Pb) 1,64 1,69
S (Mn) 0,91 0,63
S (Fe) 0,73 0,76
Tabnmma 6 — XapaKTepHUCTHKH ITAJOHHBIX 00pa3IoB
3TaNI0OHbI TaNOHbI
MapameTpsl
MapameTpel
1 2 3 1 2 3
w(Cu)’ 0,25 0,80 1,20 w(Sb)" 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

* - KoHIeHTpaIus 2IeMeHTa  BhIpakeHa B MacCOBBIX oJisix (%, Macc.)

3anaya Ne 5 (BapuanTsr 11-18)

Bapuaum 3a0auu 6bi6upaemcs 6 COOmeemcmauu ¢ CYMMOoU 08yxX ROCICOHUX yup wugpa cmyoenma.
OmnpenenuTtsb coliepkanre cepedpa B METHBIX OTJIMBKaxX (Ta0I1.7) M MapraHiia B CTaJbHBIX JeTalsax (Tabm.8)

10 UISMEPECHHBIM MMOYECPHCHUAM AHATTUTHICCKUX JIMHUM B CIIEKTpax Hp06 " CTaHJAAPTHBIX 06pa3u013.

Tabmuma 7
Ne papuanra OGpasern C % Sag Scu ASagcu
. 0,41 0,64
CranmapTHBIHA 0,18 0.42 0.67
0,45 0,66
0,23 0,46 0,65
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0,55 0,67 0,65
0,69 0,69
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Tabmuna 8
Bapgzm Obpasen | C, % IgC Sun Sre ASvnre | ASynre
Cramapy 0,20 0,05
0,30 0,18
0,42 0,25
0,50 0,40
[Mpoba
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17 Cx :8:12
1 c. o038
Tembl pedepaToB
1. HaswaueHMe W KIACCHOMKAIMA TPONECCOB KOHTPONs. OCHOBHBIE KOHTPOIHPYEMBIE MapAMETpBI

TEXHOJIOTUYECKOTr0 IpoIiecca.
Opranuzanus onpo6oBaHus U KOHTpousd. CHcTeMbl 0TO0PA U MMOATOTOBKH MTPOO PYABI.
Opranuzanus ornpo6oBaHus U KOHTPoJist CHCTEMBI 0TOOpa U OATOTOBKH NMPOO MyJIBIIBL.

©CoNoGOR~®WDN

11.
12.
13.
14.
15.

OnrumansHeI IpobooTOOop. [Tapamerpsr oTOopa mpoo.
Ot6op mpo6 ¥ onpoOOBaHME HEMOIBIDKHBIX MAaCC M IBIIKYILUXCS IIOTOKOB.
[IpoGootOupareny, BUABI, TpeOOBaHUS.

CxeMBbI ToAroToBKH Npo0. JpobiieHue, n3MeIb4eHHe U IPOXOUeHHE TPoo.
Cnoco0bl 00e3BOXHMBaHKE, IEPEMEIINBAaHIE, COKpAILEHHE MTPO0.
Merto/p! M3MEpEeHHs M KOHTPOJISl pacXo/1a >KUIKOCTEH 1 ImysibIl. Mi3MepeHue pacxoja METOJIOM IEPEMEHHOTO
nepenaja 1aBJIeHUS.
10. Mertonpl M3MeEpEHHs U KOHTPOJISL PACX0/1a XKHUKOCTEH U MyJIbIl. DIEKTPOMAarHUTHbIE pacxoaoMepbl. JaTunku
pacxoia TBEpAOTO B ITyJbIIE.
W3mepenune U KOHTPOJIb YPOBHSI CHIITYYHX CPEI.
W3amepeHne u KOHTPOJIb YPOBHSI KUAKHX CPE.

MeTo/bl KOHTPOJIS TUNIOTHOCTH MYJIbITBL. ABTOMaTHYECKUE IIOTHOMEPBI.
KoHTponb BA3KOCTH MyJIBITBL.
ABTOMaTHYECKHH KOHTPOJIb I'PaHyJIOMETPHYECKOr0 COCTAaBa MPOAYKTOB JPOOJICHHS M U3MEIIbUCHHSI.




16. ABTOMaTHuECKMil KOHTPOJb BIAXXHOCTH CBHIITyYHX MaTEpPHAIOB (KOHAYKTOMETPHUYECKHE, PaJNOU30TOITHEIC,
€MKOCTHBIE BIIaTOMEPHI).

17. KoHTpomb MyTHOCTH ciuBa cryctuteneii m ¢uibrpara ¢mipTpoB. Hedemomerpudeckmii, eMKOCTHOH U
PaIHON30TOIHBII METOMEL.

18. KonTpons ApoOmiIsHOTO 000pyJOBaHUS.

19. KoHTpomib pabOTHI TPOXOTOB.

20. KoHTpoib mporeccoB M3MeIbUeHHS U KIacCHPUKAIIHH.

21. KoHTpoIb IpOLECCOB MOKPOT'O N3MENBUCHHUS U KIacCH(DUKAIHN.

22. KOHTpOIB ¥ peryinmpoBaHue I'PaBUTALMOHHBIX IIPOLECCOB 00OTaIIEHHS.

23. KoHTpoub npoleccoB 00e3B0KUBaHUS KOHIIGHTPATOB.

24. KOoHTpOIb ¥ perylImpoBaHue MarHUTHOTO MpoLecca 000TalleHH s

25. KoHTpounb ¥ perynupoBaHue nporuecca (GpaoTanum.

26. Teopernueckue ocHoBbl PCA, BuIbl. PeHTreHOpaIoMeTpUYECKHi METO]] aHaIN3a, CYIIIHOCTb, allapaTHOe
obecrieueHwue.

27. OcHOBBI PEHTTeHO(DIYOPECIEHTHOTO aHaIN3a, JOCTOMHCTBA, allllapaTHOEe oOecredeHe.

28. CymHOCTh SMHUCCHOHHOTO CIIEKTPAIbHOTO aHAIN3a, allllapaTHOE o0ecIieueHue.

29. CymHOCTh METOAa aTOMHO-a0COPOIIMOHHOTO aHaimm3a. [IpuHIHMHANBHAS cXeMa aTOMHO-a0COPOIMOHHOTO
cnexTpodoTomeTpa.

30. CymHOoCTs Macc-CIIeKTPAIFHOTO aHaNH3a. [ [puHIMIHaIEHAS CXeMa MacC-CIIeKTPOMETpA.

31. CyTb TUTPUMETPHYECKOTO METOJa aHAJIN3a, JOCTOMHCTBA M HEJOCTATKH, IIPEIeNIbl OOHAPYKEHUSI.

32. CymHOCTh NOTEHIOMETPUYECKOTO aHaln3a, JOCTONHCTBA. 3akoH HepHcra.

33. KoHTposb HOHHOTO COCTaBa MyJIbIIbI (IIOTEHIMOMETPHYECKUI U KOHTYKTOMETPUYECKHUI aHaNIun3).

34. MarHuTHble METO/IbI KOHTPOJIS COJIepIKaHMs JKelie3a B pyie.

35. MeTo/bl KOHTPOJIS COJEepIKaHUs JKeye3a B MyJIbIIe.

36. CnekrpodoroMerpuyeckue MeToabl ananusa. [IpuOopsl 11 NpoBeICH s aHaIH3a.

37. KoHaykTOMeTpUUeCKHUil aHAIN3, IPHHIIMII, JOCTOMHCTBA U HEIOCTATKH.

38. HelTpoHHO-aKTUBAIIMOHHEIH aHATN3.

39. CyTh METOIOB SACPHOH CHEKTPOCKONHH, Kiaccuukanus MeTooB. CrocoObl BeIeHNS] aKTHUBHBIX sep B
aHATM3HPYEMBbIil 00Opasell.

40. Mertox sAepHO-MarHUTHOTO pe3oHaHca. [IpuMeHeHHe MeToja Uil BELICCTBEHHOTO aHaiM3a pyAd U
MPOJYKTOB 00OTaIIEeHHSI.

Hepeqem, BOIIPOCOB JisA TeKyIlIeﬁ arrecranum

Bonpocsl k pasnenam «TexHOJOrH4ecKHH KOHTPOJIb npou3BoacTBay, «IloHsTHA 0 mpodax u
npodONOAroTOBKE)

Haznauenue u knaccuguKanus mporeccoB KOHTPOJIS.
OCHOBHBIE KOHTPOJIUPYEMBIE ITapaMeTPhl TEXHOJIOTHYECKOTO Mpoliecca.
3amaud KauyeCTBEHHOTO W KOJIWYECTBEHHOI'O aHAJIM3A.
OCHOBHBIE TapaMeTPHI, XapaKTEPU3YIOIINE Pe3yIbTaThl 000TaIIEeHUS.

5. Tloustus - mpoba, mpoba TodeuHas, OOBEAWHEHHAs, MUHUMAalbHas, JOCTAaTOYHAs, TOBapHas,
MHUHEpaJoTHuecKasi, XAMUYecKasi, TeXHoJorndeckas. TpeboBanus K npooe.

6. 3HaueHHe ONPOOOBAHUS KaK CPEICTBA KOHTPOJIS TEXHOJIOTHYECKOTO Mporecca.

7. Bumsl cxeM onpoOOBaHMS M KOHTPOJIS B 3aBUCHMOCTH OT HAa3HAUCHHSI.

8. Ilenu xauecTBEHHOTO ¥ KOJMYECTBEHHOTO aHAJIN30B.

9. Jlannble kakuxX MpoO HEOOXOJUMBI AJISI OTIPEIETICHUS TEXHOIOTHUECKHUX MOKa3aTeIed 00oraleHusI.

10. Tlo maHHBIM KaKUX IPOO ONPENEISIOT KOJIMIECTBO PY/Ibl, YXOISIIeH ¢ XBocTaMu?

11. JlanHBIE KaKuX IPOO MCIONB3YIOT VIS ONPEASICHIS KONUYeCTBa MeTalla, yXOISIIEro C XBOCTaMu?

12.  Tlo naHHBIM KaKKX TPOO MOKHO MPOaHAIM3UPOBATH MOTEPH [IEHHOTO KOMIIOHEHTa C XBOCTAMH?

13. OcobenHocTn MpoObl Ha BJIAKHOCTb, OOBSICHUTE HEOOXOAMMOCTh TOUYKU €€ 0TOOpa OT MCXOIHOM
PyZBI, TOBapHOTO KOHIICHTpATa.

14. OGocHyiiTe HEOOXO0AUMOCTh OTOOPA TEXHOJIOTHUECKOH MPoObI ipu padote hadpuKu.

15. Ha3naueHne MHUHEPATOTHYECKON MPOOBI, OTINYNE «KOIHIECTBEHHOI) MUHEPAIIOTHIECKOH MPOOHI OT
«Ka4eCTBEHHOI».

16. OcobeHHOCTH XMMHYECKOH IPOOBI, TOYKH OTOOpa €€ OT HMCXOJHOHM pPYyHbl, TEXHOJOTHYECKOTO
TOBAapHOTO KOHIIEHTPATOB.

17. Ilens oT60pa npod OT XBOCTOB HA XUMHYECKUI, MUHEPAIOTHYECKHH 1 CUTOBOM aHAJIM3bI.

18. OmnpeneneHne Macchl ¥ MUHIMAJIBHOTO YHCIIa TOYEYHBIX POO.

19. Merobl onpoOOBaHNMS HETIOIBIKHBIX MAacC MaTepHajioB: 0TOOP MPOO U3 XKEeIEe3HOOPOKHBIX BAarOHOB
1 IPYTHX TPAHCIOPTHBIX €eMKOCTEH, U3 mTabeneH,

20. OnpoOoBaHKe ABUKYIIUXCS MAaTCPHAIIOB.

21. Tunsl u TpeOOBaHMS, IPEABIBIIEMbIE K IPOOOOTOOPHHUKAM.
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22. CyTb METO/IOB NPOJOJIBHBIX U MONEPEYHBIX CCUCHUH.

23. Mertoapl onpoOOBaHUs B TPOOOOTOOPHUKH IS ITYJIBIL.

24, Omepanunu, IpuUMeHseMbIe IPH 00paboTke mpoo.

25. CriocoObI epeMeImrBaHus U COKpAIIESHHS IpH 00paboTKe XUMIIECKUX TPo0.
26. Metonbl 00€3BOKHBaHUS IYJIBIIO00PA3HBIX MPOAYKTOB IIPH UX 00paboTKe.

Bonpocs! k pasaeny «M3mepeHne 1 KOHTPOJIb IApaAMeTPOB IPOLECCOB 000raleHus»

1. Meroapl KOHTPOJIA pacxoa KHUIAKOCTEH, MyJIbII:

1.1 pacxooMepsl IEpeMEHHOTr 0 Nepenaja JaBICHUS

1.2 pacxooMepsl IOCTOSIHHOTO Nepenaaa AaBIeHUs

1.3 aneKTpOMarHuTHBIE PacxoIOMephI

2. U3mepeHue ypoBHS cpel C IOMOLIbIO IOIJIABKOBBIX, THAPOCTAaTHYECKUX, EMKOCTHBIX,
PanoN30TONHBIX YPOBHEMEPOB.

3. MeTonb! KOHTPOJISI IVIOTHOCTH ITyJIBIIBL:

3.1 rugpocraTHUecKuit

3.2 mBe30MeTpUIeCKHit

3.3 BecoBoOi

3.4 pammomMeTpuUecKuil.

4. CymHOCTh METOJIOB, UX CPAaBHEHHE, TOYHOCTD OIIPEICJICHHS], TOTPEIIHOCTD U3MEPEHUS.

5. KoHTponb TrpaHyJOMETPUYECKOIO COCTaBa TBEpAOH (as3bl mysbmbl. MeTOIbl aHaIW3a: CHTOBOM,
CEeJUMEHTALMOHHBIN, DUTypOBCKOTO.

6. CymHOCTh U O0COOCHHOCTH METOIUKH IIPOBEJICHHs CEIMMEHTAIlMOHHOrO aHanum3a. /s Kakoii
KPYIHOCTH NPUMEHUM JaHHbII aHAIN3.

7. Jlna xakod KpyNHOCTH MCIOJB3YETCSl CHTOBOM aHaJIM3; ONMUIINTE METOAUKY IPOBEICHHS aHAIHN3a.
IMocTpoeHus xapakTepHCTHK KPYITHOCTH.

8. Jlna kakmx NPORYKTOB, HEOOXOAWM KOHTpPOJb BIaXHOCTH? CyIIHOCTH IMPUMEHSEMBIX METOJOB
KOHTPOJISI, X IOCTOMHCTBA U HEAOCTATKH.

9. TIloxazarenu pabOTHl IPOOMIBHOTO OOOPYNOBaHHS, KaKMM OOpa3soM OCYLIECTBIISICTCS KOHTPOJb
PpaboTHI IPOOWITHHOTO 000PYIOBAHNS.

10. Kak ocyIiecTBIsIeTCs KOHTPOJIb KPYIHOCTH APOOJICHOMN PyabI?

11. OcHoBHbIC MOKa3aTean paboThl rPoxoToB. OreHka 3¢ (HEeKTUBHOCTH PaOOTHI.

12. OcHoBHbIC MOKa3aTean paboThl KiaccupukaTopos. OneHka 3QpPEeKTUBHOCTH PaOOTHI.

13. KoHTponupyemble HapaMeTpsl IpH paboTe rpaBUTAMOHHBIX YCTaHOBOK.

14. TlapameTpsl KOHTPOJIS MAarHUTHOTO Mpolecca 00OTaIeHHUSI.

15. Cxema KOHTPOJIS CyXOil MAarHUTHOH cemaparu.

16. Cxema KOHTpOJISI MOKPOH MarHUTHOW CeTapalny.

17. TlapameTpsl KOHTPOJISA IPOLIECCOB 0OE3BOKNBAHMS KOHIIGHTPATOB.

Bonpocs! k pa3neiqy «KoHTpPoJb BelieCTBEHHOr0 COCTABA PyAbI M MPOIYKTOB 000raleHus»

Ocuossl PCA, ero Bumpl.
PenrtrenopanuomeTpudeckuil METO, aHAIU3a, CYILIHOCTb.
CriocoObI BO30YK/I€HHS PEHTT€HOBCKUX XapaKTEPUCTUUECKUX CIIEKTPOB IEMEHTOB.
3akoH Mosnu, mpenen oOHapyKeHuUs dyieMeHToB MeToioM PCA
OcHoBbl POA, 10CTOMHCTBA.
CriocoOBbI pa3ioKeHHsI PEHTT€HOBCKOTO HU3JIyUeHHS B CHIEKTP.
Amnmapartroe obecnieuerne PCA.
CyIIHOCTh YMHUCCHOHHOTO CIIEKTPAIhHOTO aHAIN3A
. KauecTBeHHBII U KOJMYECTBEHHBIH aTOMHO-3MUCCHOHHBIA aHAJIN3.
10. TlomsTHsa moTeHIMAana BO30YKICHUS, MOTEHIIMATa HOHU3AUH, CAMOIIOTIOMICHHUS, TOMOIOTHIECKUX
JIMHUH, aHAJTUTHYECKOHN Maphl
11. Meronsl peructparyu crektpos B DCA.
12. Yro mpexacrariseT co00# HCTOYHUK U3MYUYCHUST HHIYKTHBHO-CBs3anHas miasma (MCIT)?
13. DneMeHTbl M HIDKHSAS TpaHHLA ONPEACSIEMBIX COJEPXKAHUH B aTOMHO-dMHCCHOHHOM METOJE
aHaIm3a.
14. CyurHocTs MeTOZa aTOMHO-a0COPOIIMOHHOTO aHAIN3A.
15. 3akonst AAA. IIpuHIMIIMaNBHAS CXeMa aTOMHO-20COPOIIMOHHOTO CIIEKTPOhOTOMETpA.
16. VICTOYHHKHU PE30HAHCHO-TIOTJIONIAEMOT0 U3IYICHUS B METO/IE aTOMHO-a0COPOIIHOHHOTO aHAIH3a
17. Ananu3atopsl B aTOMHO-a0COPOLIMOHHOM aHaJIN3e.
18. CyurHocTh Macc-CIEKTPAIBHOTO aHAU3a.
19. TlpuHNHMIHANTEHAS CXeMa MacC-CICKTPOMETPA.
20. Oo6nactu npumenenuss MCA u nocrouncra MCA.
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21. HazoBuTe OCHOBHBIE CIIOCOOBI pa3/IelIeHNs] HOHOB B IPOCTPAHCTBE.

22. Ha gem ocHoBaH kauecTBeHHBIH MCA, nipenesnl 00Hapyx)eHus 3meMenToB B MCA.

26. CyTb TUTPUMETPHYECKOTO METOJIa aHAIIN3a, JOCTOMHCTBA U HEIOCTATKH, IIPEAEIIBl OOHAPYKEHHS.

27. VHOMKaToOpsl B TUTPUMETPHUYECKHX MeTonax. TpeOoBaHHSA K XMMHUYSCKHM DPEaKL¥sM, JISKAlUM B
OCHOBE THTPHMETPUISCKHX METO/IOB aHAIIH3a.

28. CriocoOblI TUTPOBAHMS.

29. CymHOCTh IOTCHIIHOMETPUIECKOTO aHAIN3a, TOCTOMHCTBA. 3akoH HepHera.

30. Paznuune npsMoi NOTEHIMOMETPUH U MTOTEHIMOMETPHYECKOTO TUTPOBAHUSL.

31. Knaccuduxanus u pyHKIHHU JIEKTPOJOB B OTEHIMOMETPHH.

32. Buapl KpUBBIX B MOTEHIMOMETPHYECKOM THTPOBAHUH.

33. KomneHcaloHHbIH W HEKOMIICHCAIIMOHHBIA METO/IbI HOTCHIIHOMETPUYECKOTO TUTPOBAHHSI.

34. CnektpodoToMeTpruIecKre METOIbI aHAIH3a.

35. IMpubops! i MPOBEACHUS aHAIN3A.

36. Konpmykromerpuueckuil aHanu3, IPHHIMIL, JOCTOMHCTBA M HEJOCTATKH.

37. CyTb METOZOB SACPHOI CIIEKTPOCKOINH, KIacCH(UKAIISI METOIOB.

38. CrocoObI BeZleHHsT aKTHBHBIX SAEP B aHAIN3UPYEMBIil 0Opaserl.

39. IMpuHIMn AOepHO-MarHUTHOTO PE30HAHCA.

40. Tepmuueckuii METOH OIpeNeNICHIsI MHHEPaIbHOTO COCTaBa PyIbl

Ilepeyens padoT, BHINOJHIEMbIX B Poliecce M3YYeHUs TMCUMILIUHBI (MoayJisi, npakTuku, HUP)

1. TIpakTtuueckue pabOTHI B ceMecTpe
2. KoHTposnbHbIe paboThI
3. Jomaminee 3aganue (pedepar)

OueHoYHbIE MaTEPHAJIbI (OLIEHOYHBbIE CPeICTBA), HCIOJIb3yeMble JJsl IK3aMeHa

DK3aMeHaIMOHHBII OMIIeT BKIIFOYaeT B ceOs 2 BOMpoca U3 yCTaHOBJICHHOTO MEPEYHS M0 TeMaM, U3JI0KEHHBIM B 4
paznene nannou PIT/I.
Bunets! xpaHsaTcs Ha Kadeape ¥ YTBep KISHBI 3aBSIYIOIINM Kadempoit

MeToaHKA OlIEHKH Pe3yJbTATOB 00yUeHHUs 0 IUCUMILIHHE (Moay o, npakTuke, HUP)

e TpeOoBaHUS K OLICHUBAHMIO B COOTBETCTBUH C YIE€OHBIM IIAHOM: 9K3aMeH B 9 cemectpe.

e Cucrema OLECHUBaHHUS, UCIOJb3yeMas IIperojaBaresieM s TEKyIed OLEHKH ycreBaeMocTh B 9
ceMecTpe - OaJuIbHO-PEHTHHTOBAsL:
- moceleHue 3auatuii — 1 6amn 3a 1 3anstue (Bcero 18 IeKIMOHHBIX 3aHATHI), UTOrO He 0oJjiee 18 6aios;
- BEITIOJTHEHHE MIPAaKTHIECKUX paboT, Bcero 4 paboT B ceMecTpe 1o 5 6amioB, utoro He 6oiee 20 6amios;
- BBIITOJTHEHHUE KOHTPOIBHBIX pa0oT, Bcero 3 paboThI B ceMecTpe 1o 5 0aos, utoro He 6omnee 15 6amios;
- BBIITOJIHEHHE JIOMAIIHETo 3aAaHus — 10 / 0aJioB
HUTOI'O =e 6onee 60 6amtoB B ceMecTpe.

e  VYcioBue JOIMTycKa K 9K3aMeHy IO AUCIUIUINHE — Halnu4due He MeHee 33 6aJioB ceMecTpoBOil paboThI.

e  MeroauKa pacueTa OLEHKU Ha 3K3aMeHe.

e  Ortser Ha dKk3aMeHe orieHuBacTcs B 40 O0awioB. Kputepuu onpeneneHus OleHOK Ha 9K3aMEHE H3JI0KEHBI
B pazzgene 5 [lomoxeHus: o mpoMexkyTouHOH arrectanuu cryneHToB ®IAOY BO HUTY «MUCuCx» (I1
239.09-14)

6. YA EBHO-METOANYECKOE I THOOPMAIIMOHHOE OBECIIEYEHUE JTUCHUITIJIMHBI
MOAYJA, HPAKTUKH, HUP)

6.1. Pexomenayemasi qureparypa

6.1.1 OcHoBHAs JIMTEpaTypa

O003HaYeH ABTOpBI, 3ariaBue Bbubaunorexa H3naTeancTBo
ne COCTABHUTE/IH , TOX
J1.1 Xan, I'A. OnpoboBaHue ¥ KOHTPOJIb HTB I'd HUTY MHUCuC M. : Henpa,
TEXHOJIOTHYECKHX MTPOIIECCOB 1979 . -253 c.
oborameHusl.
6.1.2 lonoJIHUTEIbHAS JIUTEPATYpa
O0o3HaueH ABTOpBI, 3ariaBue bubauoreka H3nareabcTBO
ue COCTABUTEJIH , ro
J2.1 ABIIOXHH, OcHoBBI 0OOTaeHHS YHuBepcuTeTcKas Mocksa :
B.M. TI0JIE3HBIX UCKOIAEMBIX: oubmmoreka ONLINE I'opnas xHwura,
y4eOHHUK IS BY30B : B 2-X T. URL: 2008.
T. 1. O6oramienune moae3ubix  |https://biblioclub.ru/index.php?g
HCKOMaeMbIX age=book&id=100028



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

6.1.3 MeToanueckne MaTepHaJbl

O6o03HaueHN ABTODHI, 3armasue Bbubmmoreka W3 narenscTBO, TOI
e COCTaBUTET
u
J3.1
6.2. [lepeyenn pecypcoB MHGOPMAIMOHHO-TEJIEKOMMYHUKALMOHHOI ceTH « UHTepHeT»
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6.3. IlepevyeHb NPOrpaMMHOro odecrneveHust

6.3.1 JlonoJHuTeIbHAS TEXHHYECKAs] JOKYMEHTALMsI/MH(popManust

1 |

6.4. Hepeqem, I/lH(l)OpMaIIl/IOHHLIX CIIPAaBOYHBLIX CUCTEM U HpO(l)eCCl/IOHaJIbHI)IX 0a3 JAHHBIX

ni

n2

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE JUCHUITJIMHBI

7.1 Ayn. 101. JlexunonHas ayqutopus. AyIUTOpHS I MPaKTHUECKUX 3aHATHH.
1. KoMmieKkT MyIbTUMEIUHHON anmnaparypsl:

— CUCTEMHBIH OJIOK 1 MOHHUTOP;

— MYJIBTHMEIUa-NPOEKTOP;

2. KommiekT yuebHoit Mmebenu Ha 90 mocagodHbIX MECT.

IIporpammHoe obecrieueHue

—WINHOME 10 RUS OLP NL Acdmc Legalization GetGen;

— Office Professional Plus 2016 RUS OLP NL Acdmc

7.2 Ayn. 115. Jlabopatopus «O0oramieHne moJie3HbIX HeKonmaeMbix» [lomerenue 2. Ayauropus It
MpoBeIeHNUs Tab0paTOPHBIX padoT.

[lepeueHbp OCHOBHOTO 000PYIOBaHUSA, YI€OHO-HATIITHBIX TOCOOMIA:
. Cenapatop snekrpoMarHUTHEIH DBM-32/20 ¢ myapTOM yrpaBieHus — 2 MIT.;
. Cokparutens pudensubiit 934PM — 1 mr.;

. Cenapatop anekrpocratudeckuit DJIKOP-1 — 1 mit.;

. AHanuzaTop rpanyigoMmerpuueckoro cocrapa ®CX-5 — 1 mr.

. TpyOuatsiit MarHuTHBIH aHanm3atop 25-CTD — 1 mir.

. YabTpazBykoBast Moiika RK — 1 mT.

. Konnexnust pyn;

. Habop cur — 3 mrt.;

. CymmisHbIH mKad — 2 mrT.;

10. Becer BJATD-500 — 1 mr.;

11. Becwt BT-300 — 1 1ur.;

12. Muxkpockon pyasblif — 1 wr.;

13. bunokynsipHast nyna — 1 mr.;

14. Habop xuMu4eckoil mocyasl — 2 mr.;

15. Hentpudyra IJIK-1 — 1 wr.;

16. Dkcukarop — 4 mr.;

17. Habop xon6 V=250; 0,5; 1 m.

18. Komrmuiekt yueOHOI Mebenr Ha 36 MOCal0uHbIX MECT.
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8. METOAMYECKHUE YKA3ZAHUA JJIA OBYYAIOIIUXCA IO N3YYEHUIO JNCIUIIJIMHBI

HpI/ICTyHaH K U3YYCHUIO JUCHUIUIMHBI, CTYJACHTY HCO6XO)II/IMO BHUMATCJIIBHO O3HAKOMUTBHCA C TEMATHYCCKUM
IIJIAHOM 3aHATUH, CIMCKOM PEKOMEHI0BAaHHON JIUTEPATYPBI.

CnezlyeT YACHUTH TOCJIEA0BATCIIBHOCTD BBITIOJITHCHUA WHANBUYaJTbHBIX y‘Ie6HBIX 3a}13HHﬁ.

CamocTtosTenpHast paboTa CTyeHTa Ipernoaaraet paboTy ¢ Hay4yHOH 1 yueOHOH TUTepaTypoil, yMeHHE CO3/1aBaTh
TEKCThI U TPE3CHTAIUH. ypOBeHB )5 FJ'Iy6I/IHa YCBOCHUA NUCHUIIIIMHBI 3aBUCAT OT aKTUBHON M CHUCTEMAaTHYECKOM
paboThl Ha JEKIMAX, H3YYCHUS PEKOMCHIOBAHHOW JITEPATYPHI, BBIIOJIHEHUS KOHTPOJBHBIX ITHCHMEHHBIX
3a/laHui.

[pu n3yyeHNH AUCIUILTUHEI CTYICHTHI BBITIOTHSIOT CIICAYIONIHNE 3aaHUS:

- I3Y4Yal0T PEKOMEHIOBAaHHYIO HAYYHO-TIPAKTHYCCKYIO U YICOHYIO JINTEPATypPY;

- BEITIOJTHSIOT 331aHUS, IPEYCMOTPECHHBIC JIIsl CAMOCTOSATEIEHOW PaOOTHL.

OCHOBHBIMH BHJIAMH ayTUTOPHOM pabOTHI CTYJICHTOB SIBIISIOTCS JICKITMH U IPAKTHYSCKUE 3aHSATHUSL.
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