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1. IIEJIM OCBOEHUA

Ieanr AMCHMILIMHBI — TTOJYYEHHE OOYYarOIIMMHCH KOMIUIEKCA 3HAHWM, HABBIKOB M YMEHHM B 00JacTH
TEOPETUUECKUX OCHOB M TPAKTUUECKUX IPHUEMOB M CPEICTB METOIOB KOHTPOJS W aHajIM3a IPOLECCOB
oOorareHus

33}12‘{3 AUCHUIIJIUHBI.

HAy4IUTh COBPEMEHHBIM METOJAaM KOHTPONS W aHalIW3a CHIPhSI W TPOAYKTOB IIpoIecca OOOTAlIeHHsS, HX
paI.II/IOHaHBHOMy BI)I60py Ha OCHOBC aHAJIMTHYCCKUX U MeTpOJIOFI/I‘IeCKHX XapaKTepHCTI/IK B 3aBUCHUMOCTH OT LICIIN
KOHTPOJISI, TEXHUYECKUX TPeOOBaHM, YKOHOMHYIECKOH 11eJIecO00pa3HOCTH,

2. MECTO B CTPYKTYPE OGPA3OBATEJIbHOM ITPOT PAMMBI

UYacts OIIOIT BO (6a3oBasi, BapnaTHBHAs) | BapHaTHUBHAS
2.1 TpeGoBanus K npeIBapUTeIbHOI MOATOTOBKE 00y4YaOIMXCS
2.1.1 | OGorareHne MOJIE3HBIX HCKOMAEMbIX

2.1.2 | Xumus

2.1.3 | Ousnyeckas XUMUs

2.1.4 | Oprannueckas XuMHs

2.2 Jucnuniunel (MoayJm), npaktuku 1 HUP, 111 kKoTopbix He00X01MMO 0CBOeHHE JaHHOM
JUCHMILTHHBI He00X0IHMO KAK MpeaiiecTBYIolIee

2.2.1 | OKycKkoBaHHE U METAJUTYPTHS

2.2.2 | T'paBuTaiMOHHBIC METOABI 0OOTAICHHUS

2.2.3 | MarHuTHBIC H JICKTPUIECKHE METOIBI 000TaIeHUs]

2.2.4 | dnoranoHHBIE METOIBI OOOTAIEHNS

2.2.5 | Ilpon3BoACTBeHHAs MTPAKTHKA MO TIOJyYCHUIO TPOPECCHOHATIPHBIX YMEHUH M HABBIKOB - 3

2.2.6 | IlpennumnomMHas MPaKTHKA IJIs1 BBITOJHEHMS BRITYCKHOHN KBATH(UKAIIIOHHON paOboOTHI

2.2.7 | 3amwura BBITYCKHOM KBAIN(HUKALMOHHON pabOThI, BKIIOYAst OATOTOBKY K MPOLEAYPE 3aLIUTHI U
IPOLEAYPY 3aIIHUTHI

3. AHIAUKATOPHI ®OPMUPOBAHW S KOMITETEHIIU,
COBMEMEHHBIE C PE3YJBTATAMH OBYYEHHUSA IO JUCIIUTIJIMHE

I1K-3.5 BJIAICHNC HABBIKAMHU OpTaHU3allu HAYyIHO-HCCIICAOBATCIIbCKUX pa60T

3HaTh: 3-1 ocHOBBI P060OTOOPA 1 MPOOOTIOATOTOBKH ITyJIBIT M PYA K aHAIN3Y
3-2 XUMHYECKHE U HHCTPYMEHTAIbHbBIC METO/IbI KOJTMIECTBEHHOTO aHAIIN3a PYl, KOHIIEHTPATOB
YEPHBIX W IIBETHBIX METAJUIOB, aHAIUTHIECKUE U METPOJIOTHIECKHIE XapaKTEPHCTHKH METOJIOB

KOHTPOJIA
VMeTs: V-1 OCYIICCTBJIATH CTATUCTUYICCKYIO 06pa60TKy PE3YJIBTATOB KOJIMYCCTBCHHOI'O aHAJIN3a
BJ'IaI[eTL H-1 pacdeToB B XUMHUYCCKUX U (bHBHKO'XI/IMI/I‘IeCKI/IX METOAaX aHain3a

HaBBIKOM:

VK-7.3 YMEHHUEC CTaBUTh U PEIIATh HECTAHAAPTHBIC 3a1a4X B YCJIOBUAX HECONPCACICHHOCTHU U aJIbTCPHATUBHBIX
peHIeHI/Iﬁ C UCTIOJIb30BAHUEM COOTBETCTBYIOIUX AHAJTUTUICCKUX, BBIYUCITIUTEIIbHBIX U OKCIICPUMECHTAJIbHBIX
METOA0B, 4@ TAKXKC HOBBIX HHHOBAIITHOHHBIX MCTO/I0B

3HaTh: 3-1 ¢pusnudeckre 1 XUMHYECKHE CBOMCTBA ITOJIE3HBIX HCKOIIAEMBbIX, HX CTPYKTYPHO-MEXaHHUECKUE
0COOCHHOCTH
3-2 331241 ¥ 3HAYCHHE TEXHOJIOTHYECKOT0 KOHTPOJIsi IPOU3BOJICTBA

YMeTh: V-1 npuMeHsITh MONTy4YeHHbIE 3HAHUS Ha MPAKTUKE JJI1 KOHTPOJISI MUHEPATBHOTO U 3JIEMEHTHOTO
cocTraBa pyJsl ¥ IPOAYKTOB €€ 00oralieHus

Buagers H-1 camocrosTenbHOit paboThI ¢ JIMTEpaTYpoii AJisl morcka nHpopManuu 00 OTIeIbHBIX
HaBBIKOM. | OTIpeNeNeHUsX, MOHATHAX U TePMUHAX, OOBSICHEHUS X IPUMEHEHHS B IPAKTUYECKUX CUTYaIHAX;
pELIeHUs TEOPETHIECKNX M MPAKTHYECKNX THIIOBBIX M CHCTEMHBIX 3a/1a4, CBA3aHHBIX C
npodeccHoHaIBHON NesTeIbHOCTBIO

4. CTPYKTYPA U COAEP)KAHUE

Kox Komu IIpu
HammMeHoBaHMe pa3enoB 1 TeM /BUI Cemect | dyecTB Jlurepat | mMeu
3aHAT KomnereHmmuu
st 3aHATHS/ p o ypa aHH
9acoB ®
1 Pa3nen 1 AynuropHasi padora 7 34
1.1 TexHo10rn4ecKuil KOHTPOJIb MPOU3BOJICTBA. 11
CJIM 1 3aJ1a4y TCXHOJIOTUYCCKOT'O KOHTPOJIS. :
1 ¢ P 7 1 VK-73,3-1 112
MCTOZ[BI OIIEPAaTUBHOI'O aHaJIM3a COCTOSTHUSA 2.1
rporecca. )




[nexuus/

1.2 IousiTus o npodax u NPodONOATOTOBKE
2.1 OcHOBHBIE IOHATHS — IIP00Oa, OIPOOOBaHUE,
KOHTpOJIb, ONPo0yeMasi Macca, aHATUTUYECKHE 1
TEXHOJIOTHYECKHUE MPoOBI, TOUeUHast npooda,
oO0bequHEeHHAs Ipo0a. XapaKTePUCTUKH 11
onpoOyeMbIx IpoaykToB. CIocoObl  TEXHUKA 2 [IK-35, 3-1,3-2 12
0TOOpa Mpod OT HEMOABMKHBIX MacC.
J2.1
2.2 TunoBsle Onepanuy MOATOTOBKHU MPO0.
Crioco6sI nepemernuBanusi. Cioco0s! 1
yCTpOiicTBa cokpauieHus. [{pobieHue,
00e3BoKHBaHHE IPOD.
[nexuus/
1.3 H3MepeHHe M KOHTPOJIb NAPAMeTPOB NPOLECCOB
o0orameHus
3.1 U3mepenue pacxopa: pyibl U CyXUX
TIPOAYKTOB; IYJIBIIBI, BOABI, BO3AyXa U PEAarc¢HTOB.
3.2 U3mepeHne MaccoBO JOIIH TBEPAOTO
(rmoTHoCTH MyJbIbl). KOHTpOIIb BA3KOCTH
ITYJIBIIBI.
3.3 KoHTpOIb HOHHOTO COCTaBA IIyJIBIIBI U
TEXHUYECKOM BOJIBI
3.4 U3amepeHue rpaHyJIOMETPUYECKOrO COCTaBa L1
N 7 VK-7.3,3-1, 3-2 Jq12
CBIITYy4€HU MacCChI.
Jq2.1
3.5 M3mepenue ypoBHSI pyIbl U MyJIbIIBL.
3.6 M3amepeHue BIIa)XHOCTU Py U KOHLIEHTPATOB.
KonTpons Temneparypsl.
3.6 KoHTpoJb mpoueccoB qpoOIIeHus, U3MeNbye-
HHSL, [POXOYCHUsI, KIIACCU(PUKALIHH,
00e3BOKHBaHUS, (IIOTALUY, TPABUTALIMOHHBIX,
MarHuTHBIX, JJICKTPUICCKUX, CIICAATIBHBIX
HPOLIECCOB.
[nexuus/
1.4 KoHTpos1b BelecTBEHHOr0 cOCTaBa pyAbl H
NPOIYKTOB 000TraIeHHs .
4.1 XuMuuecKrue METOIbl aHaJIN3a COCTaBa: IPaBU-
METPUYECKUH U TUTPUMETPUUECKUI aHAIIN3.
4.2 OcuoBrl PCA. PentrenoguryopecieHTHEII aHa-
3. [Ipubopst st POA coctaBa pyabl U IyJIbIIbI
4.3 ATOMHO-CIIEKTpaIbHbIE AHAJI3ATOPBI
9JIEMEHTHOT'O COCTaBa
4.4 M3mepeHne BEECTBEHHOTO COCTaBa Mo eCTe- L1
N 7 IK-3.5, 3-2 a12
CTBEHHOU PaIMOAKTUBHOCTH MaTEpHUaja.
2.1
4.5 MarauTHbI€ METO/Ibl KOHTPOJIS.
4.6 CrieKTpo(hOTOMETPHUUCSCKUI aHAIIH3.
4.7 OnpeneneHrie MUHEPAIbHOTO COCTaBa Py/bl U
IIPOIYKTOB 00OTAIEHHs: MHHEPAIOTHIECKUH
aHaJIn3; XUMUYICCKUI CI)aSOBBIﬁ aHal3;
PEHTTeHOMETPUYIECKHii (a30BbIil aHATH3;
TEPMUYECKUI aHATIH3.
[nexuns/
15 KoHTpo:1b mporieccoB apooaeHus J1.1
/naGopaTopnas paGota/ 3 IK-3.5, V-1, H-1 1.2
JI2.1
1.6 KoHTpOI1b MPOIIECCOB TPOXOUYCHHS Jq1.1
/na6opartopuas paéora/ 3 K-35, ¥-1,H-1 JI1.2
J12.1
1.7 Kontpons npomecca oborameHus Ha 1K-35.3-1,3 2 n1.1
KOHIIEHTPALlMOHHOM CTOJIE 3 VK73.31 Jq12
/naGopaTopnas padoTa/ - 2.1
1.8 KoHTpo:s nporeccoB oboraiieHus Ha H1.1
orcagouHoil mammnae OT-52 3 VK-7.3, V-1 12
/nabopaTopuas paGora/ JI2.1
1.9 KonTpons npomneccoB oborameHus Ha 1K-35.3-1,3 2 al1.1
cernapaTopax 3 VK-73.31 Jq12
/nabGopaTopHas paGoTa/ B 121
1.10 Kontpoiss nporeccos odoramieHus Ha J1.1
(hIOTAIMOHHON MallTnHe 2 VK-7.3, V-1 1.2
/naGoparopuas paGora/ J12.1
2 CamocTosiTeTbHAsI pa60Ta CTYACHTA 74
2.1 PaboTa ¢ neKInOHHBIM MaTepHaioM, ITOUCK 1 K-35.3-1.3 2 aq1.1
0030p JIUTEPaTypHI H DIEKTPOHHBIX 34 S;K7’ 3_ 3’_1— J12
VICTOYHHMKOB MH(OPMAIINH 10 TEMAM JIEKIIUH B 121
2.2 IToAroToBKa K BBITTOJHEHHUIO U BBIMIOJIHEHHE J1.1
32 VYK-7.3, H-1 a12

KOHTPOJIbHBIX PaboT (TeKyIasi aTTeCTallHs)

J12.1




2.3 BbrlinonHeHre JOMAIITHETO 3aaHus 1.1
(moxroToBka pedepara) 7 18 VK-7.3,H-1 1.2
J2.1

5. ®OHJ OONEHOYHBIX MATEPHAJIOB

Kommiaexr 3a11aHm71 AJIA IPOBEPKU yMeHPIfI M HABBIKOB

1 ®OTOMETPUUYECKHU AHAJIN3
3agaua Ne 1

Homep eapuanma evibupaemca no mabauyam coenacHo nocieouell u npeonocieoneli yugpam wugpa

cmyoenma.
[Tpu poTomMeTpuyeckoM ONpEIeIeHUH XKeJle3a B BOJE 10 PEaKLHH C CYIb(OCATUIMIOBOH KUCIOTOH A

CTaHJAPTHBIX PACTBOPOB OBUIH MOJYYCHHI CIIEIYIONINe JaHHBIE OTCYECTOB IT0 IIKaie TadbBaHoMerpa A (Tabm.l).

[octpouTs KanuOpoBouHblie rpaduku B cucremax koopauHat A — C u D — C. BeiBectu ypaBHeHue st
BTOPOTO rpadyKa U ONPEJeIUTh COAEPIKaHUE JKele3a 10 TpaduKkaM M pacyeTHBIM ITyTeM, €CIIH OTEYEeT IO IIKaje
raJpBaHOMETpa paBeH A; (Tabi.2).

Jnist peneHus 3a1a4n HEOOXO0MMO PacCYUTATh JIorapu(dMbl OTKIIOHeHHH 1g Al u ontiyeckue motHocTH D
=1g 100 — Ig Ai. TTocTpouTs KamuOPOBOUHBIC TPAQUKH 3aBUCUMOCTEH. J{J1s onipe/ieNieHnsl ypaBHEHHs 3aBHCUMOCTH
D=f( C) Buga D =k C, koatdduiieHt k=tg a, T1e o —yrol HaKJIOHa TPSIMOM K OCH abcruce.

Tabmmma 1
MNocnepHsa CopepkaHue xenesa, %
undpa 0 \ 0,1 0,2 03 0,4 0,5
wndpa OTcyeT No WwkKane 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
Tabmuna 2
MpeanocnegHas umdpa wudpa ctygeHTa
1 | 2 3 |4 |5 |6 | 7 |8 E B
OTCYET NOo WKane, A

71,5 |745 705 |710 |725 |700 [71,8 [720 |730 |735

2 MOTEHOUOMETPUYECKHUE METOAbI

AHAJIN3A

3agaua Ne 2

Bapuanm 3a0auu evlbupaemcs ¢ COOMeemcmauy ¢ CyMMou 08yxX NOCIeOHUX yu@p wugpa cmyoenma.

1.HaBecky pynsl maccoit 0,6578 r pacTBopmiiM M uepe3 MOIy4eHHBIH pacTBop B TeueHwe 20 MUHYT
npomyckanu Tok cuiiort 0,20 A, B pe3ynbTaTe 4ero Ha KaTojAe BBIIACTIIACh Meab. ONpenenuTs MacCOBYIO OO
(%, mMacc.) Meau B pyze, eciiv BBIXO 1o TOKY cocTaBisii 80 % .

2.13 aHaM3upyeMOro pacTBOpa, COAEPIKAIIET0 MOHBI MeTaia M*™ B pesysbTarte SIEKTpOJIM3A TP CHIIE
Toka 1 A 3a 50 muH ObuTO BBIIENCHO Ha KaToae 0,2800 r meramna. OnpenenuTh, KaKOH MeTalll BBIACITHICS Ha
KaToJe.
3.HaBecky pyns! Mmaccoit 2,1574 r pacTBOpWIN M TIOCIIE COOTBETCTBYIONIEH 00pabOTKH 0B 00BEM pacTBOpa
10 100 mi1. Onpepenuth MaccoByto om0 (%, Macc.) cepebpa B pyJie, €Ciii IPU MOTEHINOMETPHYECKOM




TUTPOBAHUU 25 MJI IPUTOTOBICHHOTO PACTBOPA PACTBOPOM XJIOPHUCTOI'O HATPHSI C KOHLICHTpAIMEH
¢(NaCl)=0,1250 MoJb/1 TOTYYIHITN CIEAYIONUE PE3yIbTATHI:

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

KpuByro moTeHIIMOMETPHYECKOTO TUTPOBAHUS IMOCTPOUTH B KoopanHatax E - V u AE/AV - V.

4. V3 naBecku Maccoii 2,0400 r tanmii nepeenu B TI u orrurposanu pacteopom KBrO; ¢ koHueHTpanueii
¢(1/6 KBrOs)= =0,1000 mons/m B XJIOPOBOJOPOAHON cpeme. B mpolecce THTPOBaHHUS B PacTBOpPE MPOTEKAeT
peakuus:

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

Berunciants MaccoByto 1oiro (%, Macc.) Tams 10 CIeIYIOMNM pe3yIbTaTaM MOTCHIIHOMETPUIECKOTO
TUTPOBAHHUS:

v(KjIros), 20 1100 | 180 | 198 | 200 | 202 | 22,0

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

KpuByto mOTEHIIMOMETPHYECKOTO THTPOBAHUS TOCTPOUTH B koopauHatax E - V u AE/AV - V.

5.13 naBecku pyabl Maccoit 0,6000 r Turan nepesenu B TiO?* 1 OTTHTPOBAIM PACTBOPOM XJIOPUCTOTO XPOMa
¢ xkounentpanueii ¢(CrCly ) = 0,1000 mMos/i:

TiO? + Cr¥* + 2H" = Ti3* + Cr¥* +H;0
Brruncianthk MaccoByto 1o (%, Macc.) THTaHa B pyAe 10 CICAYIOIUM pe3ybTaTaM IOTEHIIMOMETPHUUECKOTO
TUTPOBAHMS:

;/EVIC;CIZ 2,0 10,0 | 18,0 | 1938 20,0 20,2 | 22,0
E, mB 159 100 41 -18 -155 -292 | -351

KpuByro MoTeHIMOMETPHIECKOTO THTPOBAHHUS IOCTPOUTH B KoopanHatax E - V u AE/AV - V.

6.BBIYMCINTG DJIEKTPOJHBIM TOTEHIMANI MEJHOTO OJJIEKTPOJa, OIYIIEHHOTO B pacTBOP €ro COJH C
koHeHTpaueii Meau c(Cu?*) = =0,1 Mons/1.

7.BprurcnnTh KOHIIEHTpanrio HOHOB Meau B pactBope CuUSO4, IpH yCIOBUH, YTO 3JIEKTPOIHBIH MOTEHIIAAI
MeJIi B HEM PaBeH HYIIIO.

8.Ha kynonomerpuueckoe tutpoBanue nepus (IV) B 0,1 M pactBope Fe(lll) amexrporenepupyeMbiMu
nonamu Fe(ll) npu cune toka 30 MA morpe6osanocs 100 c. Onpenenure maccy tepus (IV) B anamusupyemMom
pacTBope.

9.PaccunraiiTe MoTEHIMAN TUIATHHOBOTO JIEKTPOJA, OMyleHHOTro B pactBop FeSO4, xoTopsii Ha 99,9 %
otTuTpoBaH pactBopoM KMnO4

10. [Inst ompeneneHus NpUMECH J>Keje3a B AIIOMHHHHM HCIIOJIB30BAIM METOJ KYJIOHOMETPHUYECKOTO
TUTpOBaHUs HOHOB Fe3* nyekTpoBOCCTaHaBIMBaeMbIMKM HOHaMK SN?* mpu mocTosHHON cuie Toka 4 MA. Touka
9KBUBAJICHTHOCTH (UKCHpOBAJIaCh MOTEHIMOMETPHYECKUM MeETO/IoM. Bpemsi anekrponusa coctaBmwio 100c.
Hagecka amromunus 1,0005 r. Beraucnuts MaccoByto noutto xenesa (%, Macc.) B alTIOMUHHUH.

11.PactBop muxpomara xamusi oosemoMm 20,00 M oTTuTpoBanu nonamu xkenesa (l1), rerepupyeMbiMu npu
cunie Toka 0,350 A B Tedenue 20 MuH; KOHell peakiuu GpukcupoBaics poromerpudeckd. OnpenenuTb MOJISIPHYIO
KOHIIeHTpaIHio dkBUBaieHTa pactBopa KoCroO7 (fow=1/6).
12.ITocTpouTh KPUBYIO MOTEHIIMOMETPUIECKOTO TUTPOBaHKs B KoopanHartax E-V. Paccunrtars KOHIIEHTpaLUIO
CacCl; B pactsope (r/1), eciu ipu TurpoBanuu 20,0 M1 ananusupyemoro pacteopa 0,0500 N pacteopom
Hg2(NOs3), momyuwmiu:

\Y
H92(NOs)z 10 | 15 | 17 | 175|179 | 18 | 181 | 185 | 19
MJI
E, MB 382 | 411 | 442 | 457 | 498 | 613 | 679 | 700 | 709
13", ITo npuBeAEHHBIM JaHHLIM TAONHUIBI 3 ONPeNeTHTh KOHIEHTPALHIO PACTBOPA B YKA3aHHBIX eIMHHUIAX.
Ta6numa 3
Ne | Onpenensem [Peakiust Hau. tok, | CtannapTHbIif pacTBOp Uccnenyemsrit pactBop

BIif HOH oOpa3oBaHus MKA




OKpAIIEeHHOTO S s TOK,
ICOeIUHEHUS . ; . :ﬁ XK
E{ ] = ]
: s . | E :
e = gl S 5
: s £ |2 :
X = = X =
13 | Mg* 100 0,100 r|20 60 Mg, % B|3 90
MgCl; B 250 MUHepale
C SpHOXpOM MII p-pa MpU HaBECKe
HCpHBIM 0,2r B 50 M
p-pa
14 90 pp K:Cr,07 | 1,0 83,4 Cr 1 75,2
coOcTBeHHast C TUTPOM IO
Crr OKpacka Fe 11 0.00150 (c/er)
r/MI
15 | Ni# c 100 0,250 r|10 53,2 Ni (mMr/mit) 5 73,4
JTMETHIITITH NiSOs 6H,0
OKCHMOM B lu p-pa
16 | Pb? ¢ qutuzoHom | 100 2,5wmr PbO,d | 5,0 74,8 Pb 5 92,6
100 mu p-pa (mr/m)
17 | Sb* c 100 2,56 mr Sb B | 0,5 82,3 Sbh,05 (%) B | 2,5 74,6
METHJIOBBIM 50 mi p-pa MUHepale
(u0IEeTOBBIM MpU HaBECKe
0,5r B 100
MII p-pa
18 | Cu® c aMmmuakom | 75 0,Ir cmnama, | 2,5 51,4 Cu (%) B |5
COJIepIKAIIETO CIUIaBe TpH
526 % Cu B HaBecke 0,2
100 M p-pa r B 250 M1 p-
pa
3amaua Ne 3

Howmep sapuanma coomeemcmeyem nocredneil yughpe wiugppa cmyoenma.

Ha ocHOBaHWM JaHHBIX, NPHBEICHHBIX B TaOl.4, ONPENENUTh COICpIKAHUE 33JaHHBIX DJIEMECHTOB B
HCCIIeTyeMbIX 00bEKTaX, HCIOJIB3Ys METO KaTHOPOBOYHOTO rpaduka B poToOMEeTpHYSCKOM aHaIH3eE.

Vkaszanus x pewenuro 3a0auu.

KanubpoBouHslii rpak HMOCTPOUTH B KOOPAMHATAX ONTHYECKAas IUIOTHOCTh - OOBEM CTaHIAPTHOTO

pacTBopa.
OmpenenuB o KaauOPOBOYHOMY IpadHKy 3HaueHHE 00beMa CTaHAAPTHOTO PacTBOPA, IEPEecUUTaTh Ha
xoHuentpamuio (1 mxr = =10° r). TIpu nocrpoeHnn kanuOGpoBouHOro rpadguka (Ha MUJIMMETPOBOH Gymare)

HEOOXOIMMO MPABUIILHO BHIOPAaTh MAacHITad ¢ TeM, YTOObI TOYHOCTh BBIYHCIICHHIA COOTBETCTBOBATa TOYHOCTU
HCXOJIHBIX TaHHBIX U TPEOYyeMOIl TOUHOCTH pPe3yJibTaTa U3MEPEHUH.

Tabnuma 4
OnTryeckas MIOTHOCTh A Konnentparun
O0beM pacTBOpPOB, MIT Cran- |Hccnemyembrii
JIapT- |pacTBop,
HBIM  |aJIMKBOTHAs 4acTh
pac 10 M
TBOD,
MKT/M
£
= bl §
=
[}
=
(9}
=
3
2 |CranmapTHbIE pacTBOPHI HUccne
e | 2 JTyeMBI
jas} (] o
s | = 71
= [
5 E Ax
m | O




1 M |2 mn

3 M

4 M

5w |6

7 M
MII

8 M

MJI

10ma

Fe (0,09 0,17

0,26

0,35

0,44

0,244

79,3

Fe (%, macc.) B kapOuze xpoMa
npu HaBecke 0,0400 r B 250 My

pacTBOpa

Cr (0,106

0,196

0,285

0,374]0,464

0,35

10,25

Cr203 (%, Macc.
B OOKCHTE TIpU

nasecke 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 Tpu HaBecKe
0,1400 r B 250 M
pactBopa

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 CTaJIM TIPU

HaBecke 0,1120 ¢
B 250 mu
pacTBopa

0,12

0,18

0,232

0,29 10,345

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 10,32

0,382

0,44

0,36

10,0

Ni B cramu npu
HaBecke 1,4250 r
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
teppo-

MonubJeHe Ipu
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
(heppomonnbeH
TPU HaBECKe
0.5087 r 8 100 Mt
pactBopa

[¢]

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 PYIE
IPU HaBECKE
0.3450 r B 500 M
pactBopa

0,08 10,170

T Wn

0,25

0,370

0,422

0,27

50

Sb (%, macc.) B
(heppoxpome
Opd  HaBECKe
5.5090 r (ms
(dhoromeTpupoBa
U UCIIONIb3YETCH
9KCTParupoOBaHUE
CYPBMBI U3 BCET
MIPUTOTOBJIICHHOTO
pactBopa)

jos)

3 ATOMHO-3MHNUCCHOHHBIN CIIEKTPAJIbHBIA AHAJIN3

3amaua Ne 4 (BapuanTtsl 1-10)




Bapuanm 3a0auu svioupaemcsa 6 coomeememeuu ¢ Cymmoul 08yxX nocieoHux yudp wugpa cmyoenma.

Ormnpenenurs MacCOBYIO AOJI0 MEAM B QIIOMHHHH, cepebpa B MEAHBIX OTJIMBKAax, CypbMBI B CBHHIE,
MapraHia B CTJIbHBIX JASTAILIX 110 3HAYCHHUSIM TIOYCPHEHN I aHATUTHIECKOM ITaphl JIeMeHTOB (Tabiuma 5). JlanHbIe
JUTS 3TAJOHHBIX 00Pa3IoB MPHUBEIEHBI B TA0IHUIE 6.

Tabmuma 5
[MTapameTpst 1 2 3 4 5 6 7 8 9 10

S (Cu) 041 | 0,44 | 056
S (Al) 035 | 041 | 0,42

S (Ag) 051 | 047 | 0,64
S (Cu) 0,65 | 065 | 0,67

S (Sb) 1,02 0,95
S (Pb) 1,64 1,69

S (Mn) 0,91 0,63
S (Fe) 0,73 0,76

Tabmmma 6 — XapaKTepHUCTHKH dTAJOHHBIX 00pa3IoB

3Ta/I0HbI 3TaNOHbI
MapameTpbl
MapameTpbl

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

* - KoHIleHTpaIus 3JIEMEHTa ® BhIPAXKEHA B MacCOBBIX 015X (%o, Macc.)
3anaua Ne 5 (Bapuantsr 11-18)
Bapuanm 3a0auu evibupaemcs 6 coomeemcmauu ¢ CymMmou 08yx nocieoHux yugp wudpa cmyoenma.
Onpenenutsd coliepkanue cepedpa B METHBIX OTJIMBKaX (Ta0J1.7) M Maprasiia B CTajJbHBIX JeTansax (Tabm.8)
10 U3MEPEHHBIM MOUYCPHEHUSAM aHATUTHYCCKUX JIMHUHN B CIICKTPaX Mpo0 U CTaHAapPTHBIX 00Pa3IOB.
Tabnmmua 7

Ne BapmanTa Ob6paszen C % Shg Scu ASngcy
CraHgapTHBIN 0,18 8:2; 8:2;1
023 | qu | oo
0% | o5 065
04| o5 | oe
0,55 0,67 0,65
0,69 0,69
11 TpoGa G 0?’552 8:22
12 Ce 8;22‘ 8:22
13 C 020




14 C -%,,%%3
Tabmnmma 8
Bapgzma O6pasen C % lgC Swin Se ASwn e ASyn
CTizﬁ;pT -0,20 -0,05
0,30 0,18
-0,42 -0.25
-0,50 -0,40
[Tpoba
15 G 8:23 8:28
16 G 822 %’gg
17 C. 812
18 C. 852

1.

Tembl pedepaToB

Hasnauenme wu xnaccupukanusi mnpoueccoB KOHTpodsl. OCHOBHBIE KOHTPOJIUPYEMBIE MapameTpbl

TEXHOJIOI'MYECKOro 1mmpouecca.

©CoOoNoGR~®WN

Opranuzanus onpodoBanus 1 KOHTPoJIsL. CrcTeMbl 0TO0pa U TTIOATOTOBKY MPOO pybl.

Opranusanus onpodoBanus 1 KOHTPosst CucteMsl 0TOOpa U MOJArOTOBKH NPOO ITYJIBIIBI.

OnTuManbHbIH podooToop. ITapamerpsl oTOOpa Poo.

OT160p npo6 n onpoOOBaHNE HEMOABMKHBIX MacC M JIBHXKYIIUXCS TIOTOKOB.

[IpoGootOuparenw, BUABI, TpeOOBaHUS.

Cxembl moroToBKH Npo6. [pobieHne, u3MeIbYeHNE U IPOXOUYeHHe Ipoo.

Cnoco0b1 00€3BOXHBaHKE, IEPEMEIINBAHIE, COKPAILICHNE ITPO0.

Mertop! M3MEpeHHs M KOHTPOJIS pacXoja >KUAKOCTel 1 mynbl. M3mMepenue pacxoia METOI0OM IEPEMEHHOTO

nepenazaa faBJICHUA.

10.

MeToabl n3MepeHus 1 KOHTPOJIS pacxo/a KHUIKOCTEH U MyIbIl. DIeKTPOMarHuTHBIE pacXogoMepsl. JlaTunku

pacxojia TBEpAOTO B MyJIbIIE.

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

W3mepeHue U KOHTPOJIb YPOBHS ChIIIYYHUX CPELL.

W3mepeHue u KOHTPOJb YPOBHS KUAKUX CPELL.

MeToabl KOHTPOJIS INIOTHOCTH MyJIBIBI. ABTOMAaTHYeCKHE TNIOTHOMEPEHI.

KoHTponb BSI3KOCTH ITyJIBIIBL

ABTOMaTHYECKHH KOHTPOJIb I'PaHyJIOMETPHIECKOTO COCTaBa MPOAYKTOB APOOJICHHS U U3METIbUCHHSI.
ABTOMaTHYECKHH KOHTPOJb BIAXHOCTH CBHIITYYHX MaT€pHAJIOB (KOHAYKTOMETPHYECKHE, PAJANON30TOIHbIC,

€MKOCTHBIC BHaFOMepBI).

17.

KonTtpons MyTHOCTH cimBa cryctuteneid u ¢uibrpata ¢unsTpoB. Hedemomerpuueckuid, eMKOCTHOH n

pa,I[I/IOI/ISOTOHHHﬁ METOABI.

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

KonTtpomns apobnunsHOro 060pynoBaHus.

KonTtpoas paboThl rpoXOTOB.

KoHTpoms nporieccoB H3MeNbYeHNs U KIIacCH(UKAITUH.

KoHTponb mpoiieccoB MOKPOTO U3MENbUSHUS U KITaCCU(DUKATIIH.

KonTpoms u peryiaupoBaHue rpaBUTAIMOHHBIX IPOILIECCOB O0OTAICHHS.

KonTtpoms mporeccoB 00e3BOKUBAHNS KOHIIEHTPATOB.

KoHTponb 1 perynupoBaHne MarHUTHOTO TIpoIiecca 000TaleHus..

KonTpons 1 perynipoBanue mnporiecca (hroTanuu.

Teopernueckue ocHoBel PCA, Busibl. PeHTreHOpaanoMeTpryecknii METO/1 aHajIu3a, CYIHOCTh, allliapaTHOe

obecrieyeHue.




27. OcHOBBI PEHTIeHO(IIyOPECIIEHTHOIO aHAJIN3a, JOCTONHCTBA, allapaTHOe 00ecIeyeHHUE.

28. CyIHOCTH SMHCCHOHHOTO CIIEKTPAJILHOTO aHAJIN3a, allllapaTHOe 00eCIIeUeHHUE.

29. CymHOCTh METOAa aTOMHO-a0COPOIMOHHOIO aHajau3a. [IpUHIKITHATBEHAS CXeMa aTOMHO-a0COPOIIMOHHOTO
cnexTpodoTomeTpa.

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

31. CyTb TUTPUMETPHUYECKOTO METOJIa aHAIM3a, JOCTOMHCTBA M HEJOCTATKH, TIPEIENTbl OOHAPYKEHUS.

32. CymHOCTh TOTCHIMOMETPUIECKOTO aHAIIN3a, TOCTOMHCTBA. 3akoH HepHera.

33. KoHTposb HOHHOTO COCTaBa IyJIbIIbI (IIOTEHINOMETPHYECKUI U KOHTYKTOMETPUYECKUI aHalIun3).

34. MarHuTHble METO/BI KOHTPOJIS COJIEPIKaHMs JKele3a B pyae.

35. MeTo/bl KOHTPOJIS COJEepIKaHUs JKeJe3a B MyJIbIIe.

36. CnekrpodoTomMeTpruuecKie MeTobl aHanu3a. [IpruOopsl Ui IPOBEICHNs aHaAIIN3a.

37. KoHmyKTOMeTpHUUYEeCKH aHaJIn3, IPUHIMI, JOCTOMHCTBA M HEJJOCTATKH.

38. HelTpoHHO-aKTUBAIIMOHHBIN aHATU3.

39. CyTp METONOB SAACPHON CHEKTPOCKOMHH, Kiaccuduramnusi mMeronoB. CriocoObl Be[eHNsT aKTUBHBIX sep B
aHaTM3UPYEMBIi 00paser.

40. Mertox smepHO-MarHWTHOTO pe3oHaHca. [IpyMeHeHHMe MeToma Ul BEIISCTBEHHOTO aHamu3a pyx U
MIPOAYKTOB OOOTAIIECHHS.

IlepeueHb BONIPOCOB ISl TEKYLIeH aTTecTAUMHU

Bonpocsl k pasnenam «TexHOJOrH4ecKH KOHTPOJIb npousBoacTBay, «IloHsTHA 0 mpodax u
NpodONOAroTOBKE)

Haznadenue u KraccupuKanus mporeccoB KOHTPOIIS.
OCHOBHBIE KOHTPOJIUPYEMEBIE MTapaMeTPhl TEXHOJIOTHYECKOTO MpoIiecca.
3amaud KaueCTBEHHOTO U KOJIWYECTBEHHOI'O aHAJIM3A.
OCHOBHBIE TapaMeTpPBl, XapaKTEPU3YIOIIHE Pe3yJIbTaThl 000TallleHNUS.

5. Tlonmsatus - mnpoba, mpoba ToueuHas, OObEAWHEHHAs, MHMHHMalbHas, JOCTaTOYHAas, TOBapHasd,
MUHEpaJIOruuecKas, XAMUYecKas, TeXHoJorudeckas. TpedoBanus k npooe.

6. 3HayeHue onpoOOBaHUS KaK CPEICTBA KOHTPOJIS TEXHOJIOTHUYECKOTO MpoLecca.

7. Buasl cxeM onpoOOBaHMs M KOHTPOJISI B 3aBUCUMOCTH OT HAa3HAUCHHSI.

8. Llenm Ka4eCTBEHHOTO W KOTMYECTBCHHOTO aHAIIN30B.

9. laHHBIC KaKuX MpoO HEOOXOTUMBI IJIsI OTIPEICICHUS TEXHOIOTHIECKHX ITOKa3aTee o0oraleHus.

10. Ilo maHHBIM KaKUX MPOO OMPENETIOT KOJMIECTBO PYABL, YXOIAIIEH ¢ XBOCTaMu?

11. JlanHBIC KaKuX IpoO0 MCIIONB3YIOT IS ONIPEICIICHIS KOMISCTBAa METaIa, YXOISIIETO C XBOCTaMH?

12. Tlo maHHBIM KaKHX IPOO MOYKHO IIPOAHATIM3APOBATH TIOTEPH LICHHOTO KOMITOHEHTA C XBOCTAMI?

13. OcobGeHHOCTH TIPOOBI Ha BIIAXHOCTH, OOBSCHUTE HEOOXOIMMOCTh TOYKH €€ 0TOOpa OT MCXOTHOMU
PYAbI, TOBAPHOTO KOHIEHTPATA.

14. O06ocHyiiTe HEOOXOIUMOCTh 0TOOPA TEXHOJOTHUECKOM MPOOKI Ipu padoTte Gpadpuku.

15. Ha3naueHune MHHEPAJOTHYECKOH MPOOBI, OTINUHE «KOIMIECTBEHHOI) MUHEPAIIOTHYECKOH MPOOHI OT
«Ka4yeCTBEHHOM.

16. OcobeHHOCTH XMMHYECKOH IMpOObI, TOYKH OTOOpa €€ OT HCXOJHOW PYAbI, TEXHOJOIMYECKOro U
TOBapHOT'O KOHIIEHTPATOB.

17. Lens oTtOopa mpod OT XBOCTOB HA XUMHUYECKUI, MUHEPAIOTUICCKUH H CHTOBOW aHAJIH3HI.

18. OmpeneneHne Maccyl 1 MUHUMAIBHOTO YHCIIA TOYCYHBIX TPOO.

19. MeronsI OIIpoOOBaHHS HETIOIBUKHBIX MACC MaTEpHAIIOB: 0TOOP MPOO M3 KEIE3HOJOPOKHBIX BATOHOB
U IPYTHX TPAHCIIOPTHBIX €MKOCTEH, U3 mTaleeH,

20. OmnpoOoBaHre NBIKYIIUXCS MAaTCPHAIIOB.

21. Tunsl u TpeOOBaHMS, IPEABIBISIEMbIE K IPOOOOTOOPHHUKAM.

22. CyTb METOJIOB IIPOJOJIbHBIX U MONEPEYHBIX CEUCHUI.

23. Metonsl onpoOoBaHus ¥ MPOOOOTOOPHUKH ISl ITYJIbII.

24. Omnepanuu, puMeEHsieMbIe Tpu 00paboTke Mpoo.

25. CriocoObI epeMeInBaHust U COKPAIIECHHsSI TPH 00pab0TKE XUMHUYECKUX PO0O.

26. Metoapl 00€3BOKUBAHUS  ITYJIBIIO0OPA3HBIX MPOAYKTOB IIPH UX 00pabOTKE.

el NS s

Bonpocs! k pazgeny «M3mepenne u KOHTPOJIb IapaMeTPOB NMPOLECCOB 000raleHnsD)

1. Meroasl KOHTPOJIS pacxoa KHUIAKOCTEH, MyJIbIL:

1.1 pacxomoMepsl IEPEMEHHOTO TIepena/ia JaBJIeHUs

1.2 pacxooMepsl IOCTOSIHHOTO Nepenaja AaBiIeHHs

1.3 37eKTpOMarHuTHBIE PacX0IOMEPHI

2. U3mepeHue ypoBHS cpelJ C TOMOILIbIO IOIJIABKOBBIX, THAPOCTATHYECKUX, EMKOCTHBIX,
PalMOM30TONHBIX YPOBHEMEPOB.




3. MeToxbl KOHTPOJISI IVIOTHOCTH ITYJIBIIBL:

3.1 ruapocTaTHYECKUit

3.2 mBE30METPUIECKUI

3.3 BecoBoOi

3.4 pammomMeTpuUecKuil.

4. CymHOCTh METOZIOB, HX CPAaBHEHUE, TOYHOCTH ONPECICHUS, HOTPEITHOCTh N3MEPEHHS.

5. KoHTponp rpaHyJIOMETPHYECKOTO COCTaBa TBEPAOH (a3pl MydbIbl. MeTOABl aHaiW3a: CHTOBOM,
CeIMMEHTAMOHHBINA, PUTypoBCKOTO.

6. CymHOCTh U 0COOCHHOCTH METOJIWKH IIPOBEJCHMS CEJMMEHTAIlMOHHOTrO aHanmu3a. {11 kakoi
KPYIHOCTH ITPUMEHUM JaHHBIN aHaJIH3.

7. Jlna xako#l KpyNMHOCTH MCHOJIB3YETCSl CHTOBOHM aHaJIM3; ONMUIIUTE METOAUKY IPOBEICHHS aHAIU3a.
[ocTpoeHust XapaKTepUCTUK KPYITHOCTH.

8. Jlng kakux MpOAYKTOB, HEOOXOJAMM KOHTpPOJb BiaXHOCTH? CyIIHOCTH NMPUMEHSEMBIX METOJ0B
KOHTPOJISI, UX TOCTOMHCTBA U HEAOCTATKH.

9. Tloxkaszaremn pabOTBI APOOMIBEHOTO OOOPYHOBaHHS, KakKUM OOpa3oM OCYIIECTBIISICTCS KOHTPOJH
paboTHI IPOOWITHHOTO 000PYIOBAHNS.

10. Kak ocymiecTBisieTcsi KOHTPOJb KPYITHOCTH APOOICHOH pyAbI?

11. OcHoBHEIE MTOKa3aTen padoTH TpoxoToB. OTeHKa Y3PPEKTHBHOCTH PaOOTHI.

12. OcHoBHEIE TTOKa3aTenn padoTH KiaccupukaTopoB. OueHka 3pPeKTHBHOCTH pabOTHI.

13. KoHTponupyemble HapaMeTpsl IpH paboTe rpaBUTALMOHHBIX YCTaHOBOK.

14. TlapameTpsl KOHTPOJIS MarHUTHOTO Mpolecca 00OTaIeHHSI.

15. Cxema KOHTpOJIS CyXOil MarHUTHOH cemaparu.

16. Cxema KOHTpOJISI MOKpOW MarHUTHOM cernapary.

17. IlapameTpbl KOHTPOJIS MPOLECCOB 00E3BOKUBAHUS KOHLIEHTPATOB.

Bonpocs! k pa3neiy «KoHTpoJb BelieCTBEHHOr0 COCTABA Py/AbI M MPOJYKTOB 000raleHus»

OcHoBrl PCA, ero Bugs!.
PentrenopaguoMeTpuaecKiii METO]] aHAIN3a, CYITHOCTb.
Cnoco0b1 BO30y>KAE€HHS PEHTTCHOBCKHUX XapaKTEPUCTUUECKHUX CIIEKTPOB 3JIEMECHTOB.
3akoH Mo3mu, npeaes oOHapyKeHus 31eMeHToB MetogoM PCA
OcHoBbl POA, 1ocTOMHCTBA.
Cnoco0bl pa3noXKeHus! PEHTTEHOBCKOTO U3JIyYSHHUs B CHEKTP.
AmnmnapartHoe obecrnieuerue PCA.
CyIIHOCTh SMHUCCHOHHOTO CIIEKTPalIbHOTO aHAIN3a
. KauecTBeHHBII 1 KOIWYECTBEHHBII aTOMHO-I)MHUCCHOHHBINA aHAJIH3.
10. TlomsTHs mMOTeHIMANa BO30Y>KACHHS, MOTECHIMATa NOHU3ALUK, CaMOTIOTJIONIEHHUS, TOMOJIOTHYECKUX
JIMHUH, aHAJTUTUYECKOHN Maphl
11. Meronsl peructpanuu crekTpoB B DCA.
12. Yto mpexacraBisieT co00# HCTOYHUK U3ITYICHUSI HHAYKTUBHO-CBs3aHHas masma (MCIT)?
13. DneMeHTBI W HIDKHAS TpaHHWLA OINPEAETSIEMBIX COJIEPXKAHUH B aTOMHO-dMHCCHOHHOM METO/E
aHaIn3a.
14. CyurHocts MeTO/1a aTOMHO-20COPOIMOHHOTO aHAIU3a.
15. 3akonst AAA. TlpuHIKIHATIEHASL CXeMa aTOMHO-a0COPOIIMOHHOTO CIIEKTPOdoTOMETpA.
16. MCTOYHHKHU PE30HAHCHO-TIOTJIONIAEMOT0 U3YUYCHUS B METO/IE ATOMHO-a0COPOIHOHHOTO aHaIH3a
17. Amnanmus3atopsl B aTOMHO-a0COpOIIMOHHOM aHAIIU3E.
18. CyuHocTh Macc-CIeKTPaAIBbHOIO aHAIIU3A.
19. TpuHUMNHManbHAs cXeMa Macc-CIIEKTPOMETPa.
20. Oo6nactu npumenenuss MCA u nocronnctsa MCA.
21. HazoBuTe OCHOBHBIE CIIOCOOBI pa3/iesIeHNs] HOHOB B IPOCTPAHCTBE.
22. Ha gem ocHOBaH kauecTBeHHBIH MCA, nipenensl o0HapyxeHus 3neMeHToB B MCA.
26. CyTb TUTPUMETPHYECKOTO METO/a aHAJIN3a, JOCTOMHCTBA M HEJIOCTATKH, MIPEAEIbl OOHAPY KEHHUS.
27. VIHAMKATOPHI B TUTPUMETPUUYECKUX METOAaX. TpeOoBaHMS K XUMHYECKHM PEAKIHsM, JIEXKAIIUM B
OCHOBE TUTPUMETPHUECKUX METOIOB aHAIH3A.
28. CriocoObl TUTPOBAHUSL.
29. CymHOCTb NOTEHIMOMETPUYECKOTO aHAN3a, I0CTOMHCTBA. 3akoH HepHcTa.
30. Pasnuuuie npsiMoi MOTEHIHOMETPUH U MOTEHIIMOMETPHYECKOTO THTPOBAHUSL.
31. Knaccudukaiust v GyHKIAH 3JEKTPOIOB B IOTCHIIMOMETPHH.
32. Buapl KpUBBIX B IOTEHIIMOMETPHYECKOM THTPOBAHHUH.
33. KomneHcalMoHHbIH W HEKOMIICHCAIIMOHHBIH METO/bI HOTCHIIHOMETPUYECKOTO TUTPOBAHHSI.
34. CnekrpodoToMeTpruIecKre METOIbl aHaIU3a.
35. TIpuOopsl 1S TPOBEICHUS aHAIIN3A.
36. KonmykroMeTpuuecKuid aHaJIn3, IPUHIMI, JOCTOMHCTBA M HEJJOCTATKH.
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37. CyTb METOOB SICPHOM CIIEKTPOCKOINH, KIacCU(UKAIUS METOJIOB.
38. CrocoObl BeicHHsT aKTHBHBIX SACP B aHAIM3UPYEMBIil 00pasell.

39. IIpuHIMI AAEPHO-MAarHUTHOTO PE30HAHCA.

40. TepMuyecKHii METO/] OTIPECICHUSI MUHEPAJIBHOI'O COCTABA PY/IbI

IlepeueHb padoT, BHINOJHSAEMBIX B IIpoliecce H3yYeHUs JMCIUIIMHBI (MoayJsi, npakTtukn, HUP)

1. JlaGopatopHbIe pabOTHI B cEMECTpe
2. KouTpomsHBIE pabOTHI
3. Jomammnee 3amanne (pedepar)

OIIeHO‘-IHbIe MarTepuaJjJbl (OIIeHO‘IH])Ie CpelICTBa), HCIOJb3YEMBIC JISl 9K3aMCHA

OK3aMeH He NpelyCMOTPeH

MeToauKa OLleHKH pe3yJibTaToB 00yUeHHs N0 JUCHUILIMHE (MOay 0, npakTuke, HUP)

e TpebOoBaHus K OIECHUBAHUIO B COOTBETCTBHUHU C YUEOHBIM IUIAHOM: 3a4eT B 7 CeMecTpe.

e CucTeMa OIICHHMBaHWS, HCIIOJb3yeMas IIperojaBaTelieM Ui TEeKylledl OLECHKH YCIIeBaeMOCTH B 7
ceMecTpe - OaJuIbHO-PEHTHHIOBAs:
- mocenieHue 3auaTHil — 1 6amn 3a 1 3ansaTHe (Bcero 17 NEKIMOHHBIX 3aHATHIA), UTOrO He Gosee 17 6amos;
- BBINIOJIHEHUE TPAKTHYECKUX paboT, Bcero 4 padotel B cemectpe no 10 Gamnos, uroro He Gonee 40
0asIoB;
- BBINIOJIHCHHE KOHTPOJIBHBIX paboT, Bcero 3 paboThl B cemecTpe no 12 Gamios, utoro He Goiee 36
6aiios;
- BBITMIOJIHEHHUE JIOMAIIIHETO 3alaHus — 10 / OansoB
HUTOI'O ne 6osiee 100 6amoB B cemecTpe.

e  YcloBHe NONyYCHHUS 3a4eTa 110 JUCUHUILIMHE — HATNYue He MeHee 60 6aioB ceMecTpoBOi paboTEL

6. YA EBHO-METOANYECKOE 1 THOOPMAIIMOHHOE OBECIIEYEHUE JUCHUITJIMHBI

6.1. Pexomenayemasi qureparypa

6.1.1 OcHoBHas JUTEpPaTYpa

O6o3HaueH ABTOpBI, 3arnaBue bubauoreka H3nareabcTBO
e COCTABHUTEJH , TOJI
J1.1 Xan, I'A. OnpoboBaHue U KOHTPOJIb HTb I'd HUTY MHUCuC M. : Henpa,
TEXHOJIOTUUECKHX MPOLIECCOB 1979 . -253 c.
o0OoranieHus.
6.1.2 JlonoiHUTEJIbHAS JUTEpaTypa
O003HaYeH ABTOpBI, 3ariaBue Bbubaunorexka H3naTeabcTBo
e COCTABHUTEJIH , TOJI
JI2.1 ABOXMH, OCHOBBI 00OTaIlEHUS YHuBepcurerckas Mocksa :
B.M. MOJIE3HBIX UCKOIMAEMBIX: onommorexka ONLINE lopHas xHura,
y4eOHHK IS BY30B : B 2-X T. URL: 2008.
T. 1. Ob6oramenwue moyie3HbIX  |https:/biblioclub.ru/index.php?g
HUCKOMAeMBbIX age=book&id=100028
6.1.3 Meroauyeckue MaTepuaJbl
O06o03HauEeHN ABTODBI, 3arnaBue Bubnmmorexa W3nmarenscTBO, TOI
e COCTaBHTE
i
J13.1
6.2. IlepeueHnb pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTu « MHTEpHET»
21 www.google.ru
22
23

6.3. IlepevyeHb NMPOrpaMMHOro odecrevyeHust

6.3.1 JlonoJiHuTeIbHASI TEXHHYECKAsl JOKYMeHTalMsi/MH(popMaus

1

6.4. llepeuenb HHGOPMAMOHHBIX CNIPABOYHBIX CHCTEM M NPO(ecCHOHAIBHBIX 023 JaHHBIX

ni

n2



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

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE JUCHUITJIMHBI

7.1 Ayn. 101. JlexuuonHast ayauropus. AyIuTOpus I NPAKTHUECKUX 3aHATHH.
1. KoMmuiekT MyJIbTUMEAUIHON anmnaparyphl:

— CHCTEMHBIH OJIOK 1 MOHHUTOD;

— MyJIBTUMEINA-TIPOCKTOP;

2. KommekT yuebnoit Mmebenu Ha 90 mocagodHbIX MeCT.

[IporpammuOe obecnieueHme

— WINHOME 10 RUS OLP NL Acdmc Legalization GetGen;

— Office Professional Plus 2016 RUS OLP NL Acdmc

7.2 Ayn. 115. Jlabopatopus «O0oraiieHue moJie3HbIX HeKomaeMbix» [lomerienue 2. Ayauropus st
MPOBEIEHUs 1a00PaTOPHBIX PA0OT.

[lepedenp 0cHOBHOTO 000pYyAOBaHUS, y4eOHO-HATIISTHBIX TTOCOOMIL:
. Cenaparop anextpoMarautHblii 9bM-32/20 ¢ mynbTOM ynpaBieHus — 2 1IT.;
. Cokparutens pudensubiit 934PM — 1 mr.;

. Cenaparop anexrpocraruueckuii 9JIKOP-1 — 1 mir.;

. AHamm3aTop rpa"ynomeTrpudeckoro cocraBa @CX-5 — 1 mir.

. TpyOuatsiit MarHUTHBINA aHanmu3aTop 25-CTO — 1 miT.

. YnbTpasBykoBas Moiika RK — 1 mir.

. Konnexuus pyn;

. Habop cur — 3 mrt.;

. CymmisHbIH mkad — 2 mrT.;

. Becw1 BJITD-500 — 1 mit.;

. Becw1 BT-300 — 1 mmit.;

. Mukpockorn pynHsii — 1 mr.;

. bunoxynspnas ayna — 1 wr.;

. Habop xumMuueckoii mocynasl — 2 mr.;

. Henrpudyra [IJIK-1 — 1 mw.;

. OKkcukarop — 4 mr.;

. Hab6op ko6 V=250; 0,5; 1 m.

. Komnnext yue6Ho# Mmebenn Ha 36 MocaqouHBIX MECT.
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8. METOAMYECKHUE YKA3ZAHUSA JJIA OBYYAIOHIUXCA IO U3YYEHUIO JUCIUIIJIMHBI

HpI/ICTyHaﬁ K H3yquH}O JUCHUIIINHBI, CTy}leHTy HGO6XOILI/IMO BHUMATCJIBbHO O3HAKOMUTLCA C TCMATUYCCKUM
IJIAHOM 3aHATUH, CIUCKOM PEKOMEHIOBAaHHON JIUTEPATYPBHI.

CremyeT ysACHUTB OCIIEOBATEIFHOCTD BRITIOTHEHUS HHANBUTYaTbHBIX yICOHBIX 3aIaHHH.

CamocrosrenbHas paboTa CTyJeHTa Mpearnonaraet paboTy ¢ HayYHOI ¥ yueOHOI TUTepaTypoil, yMeHHE CO3/1aBaTh
TEKCTHl ¥ MPE3CHTAINU. Y POBEHb U IIyOWHA YCBOSHUS AWCIUILTAHBI 3aBUCAT OT aKTUBHOW M CUCTEMAaTHYECKON
paboThl Ha JEKIHAX, H3YYCHUS PEKOMCHIOBAHHOW JIMTEPATYpPHI, BBITIOJHEHUS KOHTPOJBHBIX HMHUCHMEHHBIX
3aJaHuH.

HpI/I I/ISyHGHI/II/I JUCHUITIIINHBI CTy)IeHTI)I BBIITOJIHAKOT cnenyfoume 3alaHU.

- I3yYaloT PeKOMEHIOBAHHYIO HAyYHO-TIPAKTUIECKYIO U YUeOHYIO TUTEpaTypy;

- BBITIOJIHSIOT 33JIaHUsl, MPEAYCMOTPEHHBIE JJISI CAMOCTOSITEILHON paOOTHI.

OCHOBHI)IMI/I BUaMU ayﬂHTOpHOﬁ pa6OTBI CTyI[eHTOB SABJIAKOTCA JICKIUHU U npaKTqucxne 3aHATHA.
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