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1 HOACHUTEJIbBHAS 3AIIMCKA

1.1 e AMCUMILIMHBI: TIOJITOTOBKA K TPO(PECCHOHAIBHON JEATEIHBHOCTH.
3amaun Kypca — HU3yYE€HHE TEOPHH, TEXHOJOTMH M amnmapaTypHOro O(QOpMIICHHS
OCHOBHBIX ITPOIIECCOB MPOOMPHOTO aHAIM3a 30J10Ta, cepedpa U IIATHHOBBIX METAIIOB.

1.2 MecTo aucuumiinHbl B cTpykrype OOIT

Huctmmumna  «IIpoOupHBI  aHanmM3 pya» OTHOCUTCS K JUCHMIUIMHAM  YacTH,
dbopmupyeMoil yuacTHUKaMHu oOpa3oBareabHbIX oTHOIIeHHH O10ka b1 (b1.B.13).

Jnst ocBoeHust nucHMILIMHBL «[IpoOupHBIN aHamM3 pya» OO0ydaromuecs: HCIOJB3YIOT
3HaHUS, yMEHUA, CHOPMUPOBAHHBIE B X0J1€ U3YUCHUS «AHAIUTUUECKON XUMUMY.

1.3 IncunniinHa HanpaBJjieHa HA ¢opMupoBanue ciaenyomux komnerenmuii: IIK-1, IIK-5:
IIK-1. Bmageer cucremMoil (QyHIAMEHTAJIBHBIX XWMHUYECKUX TOHSATHA U  3aKOHOB,
HHIMKATOPAMH JOCTHKEHHUS KOTOPOH SBJIAETCS:

e [IK-1.1. IloHumMaeT OCHOBHbIE MPUHLMIBI, 3aKOHBI, METOHOJOTHIO H3y4aeMbIX
XUMHUYECKUX JUCLUIUIMH, TEOPETUUYECKUE OCHOBBI (PU3MUECKUX U (PU3MKO-XMMUYECKHX
METO/I0B MCCIIEI0BAHUS.

e I[IK-1.2. Hcnmomp3yer ¢yHIaMEHTAIbHBIE  XHMHUYECKHE TIOHATHS B  CBOEH
npodeCcCHOHATIBLHOM 1eATEbHOCTH.

e [IK-1.3. HMuTepnperupyeT MOJYYEHHbIE pE3yJbTAaTbl, WCHOJb3Yys Oa30BblE IOHATHS
XUMHUYECKHUX AUCLUILIMH.

IIK-5. CnocoOeH oCylIeCTBIATh KOHTPOJIb KAueCTBa ChIPbs, KOMIIOHEHTOB M BBIIYCKaeMOH
IOPOAYKIUN XHMHYECKOTO Ha3HAUYEHHsS MOJ PYKOBOJCTBOM CIEIHATIMCTOB 0o0jee BBICOKOH
KBAJTM(PUKALUY, HHANKATOPAMM JIOCTHXEHUS KOTOPOM ABIsSETCA:

e [IK-5.1. BriOupaer MeToabl U CPEACTBA KOHTPOJSL KAauyecTBa, ChbIPbsS, KOMIIOHEHTOB U
BBIIYCKAEMON NPOAYKIMH XHUMHUYECKOTO HAa3HAUEHUS HA COOTBETCTBUE TpeOyeMoil
HOPMAaTUBHOM TOKYMEHTALUH.

e [IK-5.2. BblnonHser craHIapTHbIE OIEpalMd Ha TUIOBOM OOOPYAOBAaHUM UL
XapaKTePUCTUKU ChIPbs, IPOMEKYTOYHOM W KOHEYHOW MPOIYKIUU XHUMHUYECKOTO
IIPOU3BO/ICTBA.

e [IK-5.3. CocraBnseT NpPOTOKOJIBI MCIBITAHWH, OTYETHl O BBHIMOJHEHHOH paboTe o
3a1aHHOM popMme.

e [JIK-5.4. OcymecTBisieT KOHTPOJb TOYHOCTH aHAJIMTUYECKOTO OO0OpYyJIOBaHHUS Ha
COOTBETCTBUE TPeOyeMOil HOpMATUBHOM JOKYMEHTAIUH.

1.4 IlepeyeHb MIaHNPYEMBbIX pe3yJIbTATOB 00yueHHs. B pe3ynbTaTe U3ydeHHs! TUCHUILIUHBI
CTYJEHT JI0JKEH

- 3HaTh:
e (QusnyecKkue BeINYNHBL;
® CpeICTBa U3MEPEHUi, €AMHCTBO U3MEPEHUH;
® OCHOBHBIE MOHATHS U TEPMHUHBI METPOJIOTUH.
® CTaHJApTHBIE METO/IbI OJYyUYSHUS, UACHTHU(PHUKAIIUN U UCCIIEIOBAaHUS CBOMCTB
BEIIECTB U MaTEPUAJIOB, MpaBuiia 00pabOTKU U 0pOpMIIEHHUS PE3yIbTAaTOB PabOTHI,
HOpMBI Th;
® OCHOBHBIE METOJIbl UCCIICIOBAHUS, U MaTeMaTHYECKOW 00pabOTKU JaHHBIX
XUMHYECKOTO KCTIEPIMEHTA;
- YMETB!
e BbIOMPATh METO/IbI JUATHOCTUKYU BEILIECTB U MaT€pPHaJIOB, IPOBOJUTH CTAaHIApTHBIE
U3MEpPEHUS;
® HCIOJB30BAThH PA3IMYHBIC TIOJXOIbI, TPUMEHSIEMbIE T 00pabOTKH HKCIIEPUMEHTATBHBIX
JTAHHBIX;



® [IPUMEHATH Ha MPAKTUKE CIIOCOOBI CTATUCTUYECKON 00pabOTKH pe3yNbTaTOB aHAIN3a,

e 00pabaTbIBaTh PE3yJIbTATHI AaHAIN30B C TOMOIIBIO CTATUCTHYECKUX METOIOB.
- BIIQJIETh:

e HaBBIKAMU IUIAHMPOBAHMSI, AaHAJIM3A.

® METOAAaMHU PErHCTPALUU H KOMIBIOTEP HOIl 00pabOTKH pe3yIbTaTOB XUMHUECKOTO

9KCHEPUMEHTA.

®  QIrOPUTMaMHU METPOJIOIMYECKHX HCCIIEeIOBaHUMN;

® METOAAaMHU METPOJOrHYecKol 00pabOTKU pPe3ynbTaTOB aHAIU3a
1.5 O0mas TpyaoeMkocTh AucuuIuInHbl «[IpoOupHbIi aHaIU3 pya» cOCTaBIsET 3 3a4ETHBIE
equauibl (108 vacoB), u3 HUX JIEKIIMOHHBIX — 32 4Yaca, 34 4yaca OTBOJIUTCS Ha JIAOOpAaTOPHBIC
saasTrsl. [lonme3HON MOMIEPKKOH Kypca CIyXKHUT MpOBEIEHUE KOHTPOIBHBIX pabdoT. Kypce
3aBeplIaeTCs 3a4ETOM.
1.6 O0beM AMCHUIITUHBI M BU/IbI YU4eOHOMH 1esITeIbHOCTH

O0beM IMCUMIIMHBI M BUbI Y4eOHOH padoThl

Buja yueOHoii padboThI Bcero yacosn Cemectpnl 8
OO01mas Tpy10eMKOCTh 108 108
AyJIUTOpPHBIE 3aHITHS 66 66
Jlexumn 32 32
JlaGopaTopHbie pabOThI 34 34
CamocTosTenpHas padora 42 42

By utoroBoro KOHTpoOIIst - 3a4eT

2 YYEBHO-TEMATHYECKOE IINIAHUPOBAHUE
YyeOHo-TeMaTHYECKHIl IJIaAH

Bcero AyauTopHbIE Camocrosn-
Ne HaumenoBanue TeM (pa3jiesioB) 4acoB 3aHATHUSA TeJbHas
padota
Jlekuuu | JlabopaTtopubie
3aHATHA

1 BBenenne 4 2 - 2
Bgenenue 4 2 - 2

2 OcHoBbI ONIpoOOBaHUSA 6 2 - 4
OCHOBBI OITPOOOBAHUS 6 2 - 4

3 I[IpakTHKa Mpob6ooTOMPaHus 12 4 4 4
[Ipo6ooTOupanue 3 2 - 1
[IpakTrka npoGooTOHpanms 3 2 - 1
CpaBHeHHE pa3IMYHBIX CIIOCOOOB B3ATHUS 6 - 4 2
HABECKH PY[Ibl U UX BIUSHHUSA HA PE3YJIbTAThI
npoOMpHOTO  aHalW3a  Ha  [pHMeEpe
CTaHAAapTHOro o0pasua

4 podupHblii anaau3 16 4 8
[IpoOupHsIii aHamM3 ) 4 - 1
[IpoBepka KayecTBa pEaKTHUBOB 6 - 4 2
MPUMEHSIEMBIX B TPOOUPHOM aHaIN3e.
K3. IlpoBenenme mnpoOWpHOW IUTABKH Ha 5 - 4 1
30JI0TO U cepedpo.

5 Hlep6epHan njaBka 6 2 - 4
[lepGepras mmaBka 6 2 - 4

6 KynenupoBanue n paspapuBanne 14 2 8 4
Kynenuposanue u pazpapuBaHue 2 2 - -




Kynenupopanue. IIpoBepka  KauecTBa 6 - 4 2
Kanenen

PasBapuBaHue  KOPOJIBKOB. IIpoBepka 6 - 4 2
30JI0TBIX KOPTOYEK Ha «3acagy» cepedpa.

7 OcCHOBBI TUT€JIbHOM IVIABKHU 28 6 12 10
OCHOBBI THT'€ITLHOM ITJTaBKH 3 2 - 1
Onepaiigsi  MIMXTOBaHHWS  aHAIWTHYECCKON 6 - 4 2
npoObI (C UCMONB30BAHUEM METATHYSCKOTO
cepebpa).

TurensHas mnaBka pyx 1 xiracca 2 1 - 1
[InxToBanue. [TogOop MUXTHI 17151 Py 6 - 4 2
MepBOro Kiacca.

TurensHas nnaBka pya 2 kiacca 2 1 - 1
TurensHas nnaBka pya 3 kiacca 2 1 - 1
wuxTa misa pyx 11, I kmacca. Onpenenenue 6 - 4 2
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHOM
CIOCOOHOCTH PYJIBL.

TurenvHas miaBka pya 4 xmacca 1 1 - -

8 O6opynoBanue NnpooMpHLIX JadopaTopuid 8 4 - 4
O6opynoBanre TpoOUPHBIX JTa00paTOPHil. 8 4 - 4

9 TexHuka 6e30MacHOCTH M OXpaHa TPyJa B 6 2 2 2
NPOOMPHBIX JJaGopaTOpHAX
TexHrka 0e30mMacHOCTH W OXpaHa Tpyna B 3 2 - 1
MPOOUPHBIX TabopaTopusX
TexHrnka 0e30macHOCTM B IPOOMPHBIX 3 - 2 1
mabopaTopusx

10 OnpoGoBanue pacTBOpPoB (BbINapUBaHHE 4 2 - 2
B CBHHIOBOIi YaleyKe)

OnpoGoBanue pacTBOPOB (BBIIAPUBAHHUE B 4 2 - 2
CBUHIIOBOH YaIleyKe)

11 Jluratypuble  CIUIaBbl, ONpoOOBaHHe 4 2 - 2
CIIABOB
JlurarypHslie CIUIaBbI, OPOOOBAHKE CIIABOB 4 2 - 2

Hroro 108 32 34 42

HNuTepakTHBHOE 00yUeHUeE MO JUCHUIIHHE
Ne Tema 3ansaTHA Bun @®opMa HHTEPAKTUBHOTO Komnuectso
3aHATH 3aHATUSA 4acoB
s
1 | Ilpo6ooTOoupanue JIK [Ipocmotp u obcyxaeHNE 2
BUaeOPHIEMA
«Kak moObIBaeTcs 30J10TOY.
VYuebHblil punpm
2 | [IpoOupHbIH aHaN3 JIK [Ipocmotp u obcyxaeHNE 2
BUaeOPHIEMA
«Merannyprus. Uctopus
0eJoro IBeTay.
JIoKyMeHTalbHbIN GUIbM,




2013

3 | OCHOBBI TUTEIIBLHOH TUIABKU JIK [Ipocmotp u obcyxacHNE 2
BUACOPMIEMA
«3070TOY,
2010 (Poccus)

4 | KynenupoBaHue JIK [Ipocmotp u obcyxacHNE 2
yuebHoTro BHIeo(puIbMa
«KynenupoBanue»

5 | TurenpHas m1aBKa pya JIK IIpocmoTp u 06cyxIeHNEe 2
y4ueOHOro BHIeo(hUiIbMa
«TurenbHas 1aBka»

6 | lepOepHas miaBka. JIK Jlexmus ¢ ommbOKkaMu 2

7 | KynenupoBanue u JIK Jlexuus ¢ ommbkamu 2
pa3BapuBaHUE

8 | OnpoGoBanue pacTBOPOB JIK Jlexmus ¢ ommOKkaMu 2
(BBITapWiBaHUE B CBHHIIOBOM
YaIIeyKe)

9 | JluratypHbie CILJIaBHlI, JIK Jlexuus ¢ ommbkamu 2
onpoOOBaHUE CIIABOB

10 | O6opynoBaHue MPOOUPHBIX JIK Jlexuusi-nucKyccust 2
JabopaTopuid

11 | Texnuka O6e30macHOCTH U JIK Kpyrasrii cron 2
OXpaHa TpyJa B MPOOUPHBIX
nabopaTopHsix

UTOro 22

3 COAEP/KAHUE TEM (PA3JIEJIOB)

Beenenue. [Ipobupusbiit ananus. Llenu u 3axaun mpoOUPHOTO aHAIH3A.

OO01mas XxapakTepuCTHKA 3JIEMEHTOB TPYIIBI OJaropoAHBIX METAIOB. 30JI0TO U cepedpo,
IJaTUHA W METaUlbl IUJIaTUHOBOW rpynnbl. DHU3WYECKMEe W XUMHUYECKHE CBOWCTBA. Pyl
OnaropoHbIX MeTa/uIoB. Knaccudukanus pys o MUHEpaIOrHueCKOMY COCTaBY.

IIpoGooTrOupanue. Cpennsisi mpoba u ee moiydeHue. B3ssarue cpemneil npoObl Ha
yMmenblieHue. Ilpuniunel npoGootOupanus.  IlpaBuno (tabmuna) Puuapaca. Popmyna
bpynrona. Bec nepBoii mpoObI U CTENEHb €€ COKpAIeHMUSL.

[Ipaktuka mnpoboorOupanus. Tpu omepauuu TPoOOOTOMpaHHS: H3MEITbUYCHHE,
NepeMeIINBaHNe U COKpAICHHE.

N3menbuenne. CUTOBBINA aHAU3.

[TepememuBanue: cOpacbiBaHHe HAa KOHYC, TIepEKaThIBAHNE, TOBTOPHOE MEPECHINAHNUE U3
OJIHOTO COCY/Ia B JIPYrOi, NPOCEUBAHHUE.

Cokpamenne. CrocoObl pyYHOTO COKpAIlEHUS: KBapTOBAaHHME, OTOMpaHUE OTACIbHBIX
dpakiuii, oTOMpaHue C MOMOIIBI0 KBAPTOBAJIBHOM JIOMAThI, MPOKIaJKa KaHaB, OTOMpaHUE C
MOMOIIbI0 pUGICHBIX JAETUTeNed W OTOMpaHWEe BhIYEpPIBIBAHMEM. METOAHMKA IPOBEICHUS,
JIOCTOMHCTBA M HEJOCTAaTKH JaHHBIX CHoco0oB. MammHHoe mpobooTOupanue. Bus
poOOOTONPATENBHBIX MAIIMH U UX XapaKTePUCTHKA.

JloBonka mpoOsI. [ToaroToBka mpoOBI K COCTOSIHUIO, yI00OHOMY JIJIsl aHAJIH3A.

IIpoOupubiii anammu3. JfocromHcTBa Metona. OOmas cxema aHanuza. CrenuaibHbIE
MpPUEMBI B IPOOUPHOM aHAIH3E.

XUMHUYECKHE PEeaKINK TpHU Mpodax cyxuM myTeMm. HakanvBanue Ui KaabIIHHHPOBAHHE.
O06xuranre OKUCIUTEITFHOE U BOCCTaHOBUTENbHOE. [1aBneHue.




[IpobupHbie peakTuBbl. BoccraHoBuTenu (ApeBECHBIM yToib, MIICHWYHAS W PrKaHAs
MyKa, YEpHBI IJIaBEHb, BUHHBIA KaMEHb, LIMAHUCTBIA Kalui U Ap.). Okuciurenu (CeaurTpa,
riner). dmrockl WM pacTBopstonue peakTuBbl. Kucnele ¢umrockl (kBapi, Oypa). OCHOBHBIC
dmrocel (coma, Tiet). Ocaaurenu (Kele30, MUAHUCTHIA Kanmui, menoun). KoJmekTopsl -
coOuparolme WM KOHUEHTPUPYIOIIWE MpUMecH (MPOOUPHBIA WM 3E€pHEHHBIH CBUHEI,
MeTajuinyeckoe cepedpo). PeakTuBbl, mpemoxpaHsionme mnpoOy OT AOCTyna BO3AyXa U
IpPUMEHsSIEMbIE B BHUJIE TaK Ha3bIBAEMBIX MOKPBILIEK (XJIOPUCTHIA HATPH, cMeCh CyXoil Oyphl ¢
COJI0N).

[IpoGupnas nocyna. Xapakrepuctuka npooupHoii nocysl. [locyna u3 rimnel — mepoepa
u Turau. [locyna u3 KOCTSIHOM 30J1bl, MarHe3uTa, LIEMEHTA — Karleyu.

O6opynoBanue NpoOUpHBIX J1abopartopuil. Ileun mius TturenpHoM maBku. [leum s
KynenupoBaHusl. PyuHble MHCTPYMEHTBI JUIsl TI€YH.

OcCHOBBI THreJIbHOM IJIABKH. XUMHUYECKUE PEAKIUHU, MPOTEKAIOLIUE MPU TUTEIbHON
riaBke. [IpoayKThl TUTEIHHOM TUIABKU: CBUHIIOBBIM BepkOel u nuiak. Kiaccudukanus nuiako
1o creneHu kucaotHoctu. [neitsa. HITelH.

Mertoauka mnpoOMpPHOrO aHalW3a. BenMunMHAa HABECKM M CTENEHb HM3MEIbUYCHUS
aHanuzupyemoro wmarepuana. [logrotoBka u mmxroBanue mnpodO. Ilogbop mmxTel. Pacuer
IpEBApUTENLHOTO cocTaBa WMXThl. Tabmuuuelii pacuer mmxt 1o b.H. JleGexnesy.
[IpenBaputenbubie mpoObl. OnpeneneHne OKUCIUTENbHON U BOCCTAHOBUTEIBHONW CIIOCOOHOCTH
pyzbl. KOHTpOb peakTBOB.

TurensHas mpoda mis pyn I kmacca. OnpeneneHue KOJIHMUECTBA BOCCTAHOBUTEINS I10
npenBapuTenbHoil npobe. [Ipumeps! MUXT Ui MJIaBKU KBapLEBbIX pyZ. BblnojHeHHE MIaBKU.
OcHoBHbI€ pysl. [lInxTa 1151 TTUHUCTBIX PYI.

TurenpHas npoda st pya Il kmacca. IlnaBka ¢ cenurpoil U H30BITKOM TIJIETA.
KonuuectBo cenutprl. CocraB muxThl. BeinonHenue miaBku ¢ cenutpoi. [1naBka ¢ xkenezom.
Cocras muxTsl. [11aBka ¢ mpeBapuTeIbHBIM 00KUTOM.

TurensHas npo6a ans pyx 11 knacca.

CriennanbHble METO/IbI IPOOUMPHON TIABKM Ha 30JI0TO M cepedpo (Ha Kele30HaTPUEBbIN
IJIaK, HA MEJIHBIH CIIJIaB, HA HUKEJEBbIH IITEIH, [eI0UHast TIaBKa).

lepOepnas naaBka. Xumusm nporuecca. [Ipakruka [llepGepoBanusi.

Kynennposanue u pazBapuBanue. OcHOBBI KynenupoBanus. [lotepu 3o010ta u cepedpa
npu KynenupoBaHuu. KoHTponb kauyecTBa Kameneil. Pasnenenue 30510To-cepeOpsHBIX
KOpPOJIBKOB. YCIIOBHS TNPOBEIECHHUS Ipoliecca, TpeboBaHUs K kuciore. 3acaga. KBaproBaHue
koposibka (tabmuma Poze). [lpokanuBanue kopTouek. B3BemmBaHHe 30J0THIX KOPTOYEK.
[IpaBuna B3BEMIMBAHUS.

OnpoGoBanue pacTBOPOB (BbITapUBAHUE B CBUHIIOBOM YallleUKe).

JIurarypHsie cijiaBbl, OIPOOOBAHUE CIIABOB.

4 METOANYECKHUE PEKOMEHJAIIUU (YKA3ZAHUA) 1JISA CTYAEHTOB
11O U3YYEHUIO JTUCHUITJIMHBI

Pabouas mnporpamma mnpu3BaHa IIOMOYb CTYJEHTaM €CTECTBEHHO-Te€OrpapuuecKoro
¢dakynbpTeTa B OpraHM3alll CaMOCTOSATEIbHOW paboThl MO OcBoeHHI0 Kypca «IIpoOGupHblit
aHanmu3 py1». I[IpoOupHBIH aHanM3 SBJISETCS OTPACIbI0 AHATUTUYECKOH XMMHUU U OCHOBHBIM
METOZIOM ONpEAENCHHs] COJEepXKaHMs 30/10Ta U cepeOpa B TBEpAbIX MaTepuanax (pynax,
POCCHITISIX, KOHIIEHTpATaX, XBOcTax 00pabOTKH, MITeHHAX, KOMIAKTHOM METallje U T.1.).

ITo oxoHUaHUHN 06yqu1/Is[ CTYACHT JOJKCH 3HATH XMMHWYCCKHUEC PCAKINU, IIPOUCXOOAIINEC
py MPOOHPHOM KOHIIEHTPUPOBAHUH, METOIUKU MPOBEACHHUS IJIABOK, METOJIMKU ONpeAeICHUs
KayecTBa peakTHBOB, IPUMEHSEMbIX B IPOOMPHOM aHaIN3€, MPUHIUIIBI HIMXTOBAHUS MPoO.

Pabouas mporpamma coctaBiieHa B CTPOIOM COOTBETCTBHHU ¢ yueOHbIM miaHoMm u OOIL.



VY4eOHO-MEeTOMYECKHEe MaTepualbl O TOATOTOBKE IMPAKTHYECKUX 3aHATHH, CO-
ACpIiKalreC ITUIaHbl MPOBCACHUA 3aHATHM C YKa3aHUEM IMOCJICAOBATCIBHOCTHU pPACCMATPHUBACMBIX
TeM, KpaTKHe TEOPETHYECKHE M Y4eOHO-METOAMYECKHE MaTepuasibl 1Mo TeMe. BrimonHeHne
OpaKTUKyMa JacT BO3MOXKHOCTh CTYJIEHTaM TJIyOXKe YCBOUTH TEOPETHUYECKUH MaTepua,
NPUMEHUTH MOJTy4YECHHbIC 3HAaHHUS Ha MTPAKTHUKE.

YcneurHoe 0CBOCHNE AUCHUIUIMHBI ITPeIaraeT akTHBHOE, TBOPUECKOE yJacTHUe CTYICHTa
IyTeM IUIAHOMEPHOM, MOBCEIHEBHOM padoOTHl. l3yueHHWe AMCHMIUIMHBI CIEIyeT HA4YMHATH C
npopaboTku paboueil mporpaMMel, 0c000€ BHUMAaHHE, YACIs LEIsIM U 3a/adyaM, CTPYKType H
COZIEPKaHMIO Kypca.

[Ipexne 4YeM NPUCTYNHUTh K BBINOJHEHUIO 3aaHUN JUISI CAaMOKOHTPOJS, CTYACHTaM
HEOOXOAMMO M3YYUTh PEKOMEHYEMYIO IO KaXI0W Teme auTepaTypy. OOumii ciiucok y4eOHOH,
y4eOHO-METOIUUECKON U HAYYHOH JTUTEepaTyphl MPEICTABICH B OTIEIBHOM pa3zelie MOCOOHs.

Y4eOHO-MeTOAMYECKOE O0ecTedyeHHe CAMOCTOSATEILHOM PadoThl CTYJAEHTOB 0 IUCIHUIIINHE

Ne KoanuyecTBO 4acoB, B

HaumenoBanue . COOTBETCTBHH C
@D opMbI/BHABI CAMOCTOSAITEIbHOM

azzesa (TeMbl
pas ( ) padoThI

yueOHo-
TeMaTH4eCKUM

IJIAHOM

1 Beenenue N3yueHne 0CHOBHOM JIMTEpATypPhI 2
N3yuenue JOTIOJIHUTEIbHON
JIUTEPATYPBI
Koncnektuposanue W3Y4YECHHBIX
HCTOYHHUKOB

2 OcHoBBI N3yyeHre 0CHOBHOM JINTEPATYPhI 4
onpo6oBaHKs N3yuenue JOTIOIHUTEIIFHOM
JTUTEPATyPHI

Odopmienne mabopatopHOil pabOTHI
[ToaroroBka oT4era 1o J1a0OpaTOPHOMA
pabote

3 IIpakTrka N3ydeHne 0CHOBHOM JINTEpATypPhI 4
npo6OTONpaHus N3yuenue JIOTIOTHUTEIIFHOM
JIUTEPATyPBI

Odopmienne mabopaTopHOil padOTHI
ITonroToBka oTueTa 1o 1abopaTopHOH
pabote

4 [Tpo6upHnslit ananu3 | M3ydyeHue OCHOBHOM JIUTEpaTyphl 4
N3yuenue JIOTTOJTHUTETbHON
JIUTEPATYPBI

Odopmienne mabopaTopHOi padOTHI
[TonroroBka oTueTa 1o 1abOpaTopHOU
pabote

5 | llepOepHas mnaBka | M3yueHue OCHOBHOMU JIUTEPATYPhI 4
N3yuenue JIOTTOJTHUTEITbHON
TUTEPATYPHI

Odopmienne mabopaTopHO pabOTHI
[ToaroroBka oT4era 1o J1abopaTOPHOMA
pabote

6 | KynemupoBanme wu | M3ydyeHue OCHOBHOM JIUTEPATYPHI 4
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pasBapuBaHueE N3yuenue JIOTIOJIHUTETIbHON

JTUTEPaTyphl
KoncnektupoBanue W3YYCHHBIX
HMCTOYHUKOB
Odopmuenne 1abopatopHOi pabOTHI
7 OcHOBBI THUTEIBHOU | MI3yueHne OCHOBHOM JIUTEPATYPHI 10
IUIABKHU N3yuenue JOTIOJIHUTEIILHOM
JTUTEPATyPhI

Odopmnenue nabopatopHoii paboThHI

8 | OGopynoBaHue N3yueHue OCHOBHOHM IUTEPATyphl H 4
POOUPHBIX JIOTIOJTHUTETILHOM JIUTepaTyphl
naGopaTopHii. HO,Z[FOTOBKaU pedeparoB u

MPE3CHTAIH

9 TexHuka H3ydyeHnne OCHOBHOM IUTEPATYphl U 2
0€3011aCHOCTH Y | AOIOJIHUTENBHOM JINTEPATYPHI
OoXpaHa Tpyna B
POOUPHBIX
nabopaTopusx.

10 | OnpoGoBanue W3ydenue 0CHOBHOM JIUTEPATYPHI 2
PacTBOPOB Nzyuenue JOTIOTHUTETILHON
(BbIIapYBaHKE B | TATCPATypBhI )

CBHEIOBOH Odopmierue 1abopaTopHOM padOTHI
Yalreyuke).

11 | Jlurarypusle N3yueHne OCHOBHOM JIUTEPATYPHI H 2
CILIaBBI, JIOTIOTHUTEIHLHON JTUTEPATYPhI
OnpoOOoBaHUE HOHFOTOBK{ pedeparos u
CIITABOB. MIpe3eHTaIHiH

UTOrO 42

S HPAKTUKYM 1O JUCHUITVIMHE

IIpumepHbIi MU1aH 1a00paTOPHBIX padoT
1. Texnuka 0e30macHOCTU B IPOOUPHBIX J1abopaTopusix (2 u)
[TpoBepka kadecTBa peakTUBOB, IPUMEHAEMBIX B IPOOUPHOM aHanu3e (4 u)
3. CpaBHEHHE Pa3JIMYHBIX CIIOCOOOB B3ATHS HABECKH PYABI M UX BIHMSHUS Ha PE3yIbTAThI
npoOUPHOTo aHaIM3a Ha MpUMepe CTaHAapTHOro odpasua (4 u)
4. Omnepanus MHUXTOBAHUS aHATUTUYECKOM MPOOBI (C UCIOIB30BAHUEM METAJUIMYECKOTO
cepebpa) (4 1)
[MuxTtoBanue. [Togbop mMXTHI 111 py 1 HepBoro kiacca (4 1)
6. IHuxrtoBanwue. llluxra mus pyx 11, Il knacca. Onpenenenne oKMCIUTEIbHO-

BOCCTaHOBUTEJIHOM CLIOCOOHOCTH py[ibI (4 1)

Kynenuposanue. [IpoBepka kauecTBa kamnenei (4 1)
Pa3BapuBanue kopoibkoB. [IpoBepka 30710ThIX KOPTOUEK Ha «3acaay» cepedpa (4 4)
9. K3. [IpoBeaeHune npoOUpHOIA MIIaBKH Ha 30J10TO U cepeldpo (4 1)

N

o

o N




3ansaTue 1. Texnuka 6e30nacHOCTH B NIPOOMPHBIX JIA00PATOPHSIX
Lenb: n3y4nTh NpaBuila TEXHUKH O€3011aCHOCTH B IPOOUPHBIX 1a00paTOPHUsX.

Texnuxka o0e3onachocmu 1a0OpaHma npoOUPHO20 AHANU3A HA IMane pa3eapueéaHus
KOponvKoe.

1. O6mue TpeboBaHust 6€30MaACHOCTH.

K TokcnyeckuM BeliecTBaM, NPUMEHSEMbIM B HPOOMPHO-aHAIUTHUYECKUX J1IaOOpaTOpHUsX,
OTHOCSITCSI CBHHELl M €r0 COEIMHEHHs B BMJE IApOB M IbUIM, pyJAHas IblIb, MUHEPAJIbHBIC
KUCIOTHI. MCTOUHMKOM TMOBBIIIEHHOW ONACHOCTU IPH pPa3BapKe TaK K€ SBISETCS BBICOKas
TeMIeparypa nedeii npoxamusanus (600 - 800 °C), Gompimoii snexTpudeckuii Tox (10 100 A) u
Hanpsbxkenne 380 B.

1.1. K pabore B mpoOupHOii 1abopaTopuu MOTYT OBITH JOMYIICHHI JIMIAa He Mooxe 18 mer,
IPOILIEAIINE METUIIMHCKOE OCBUAETEILCTBOBaHUE (00s3aHbI IPOXOAUTh MEJI. OCMOTP He pexe 1
pasa B ToJ), NpOIIEAIINE CHENHaTbHOe OOydeHHe, HWHCTPYKTaX Ha pabodyeM MecTe,
O3HAKOMJIEHHE C IpaBUJIaMU IOXAPHOH O€30IIaCHOCTH M YCBOMBILME O€30IIaCHbBIE IPUEMBI
paboThI.

1.2. Texuuueckoe oOCIyKMBaHUE TeYei pa3BapuBaHMUs KOPOJIBKOB M MPOKAJIMBAHUS 30J0THIX
KOPTOYEK JOJDKHO IPOBOAUTBCA C coOmioneHueM TpeOoBanuil «lIpaBuin TexHu4ecKon
sKcIutyaraiuu ycranoBok» (I1T3), «IIpaBui ycTpoiCTBa 31IEKTPOYCTaHOBOKY.

1.3. 3anpemiaercss B pa3BapOYHON MPOU3BOJIUTH Kakue-1u00 paboThl, CBA3aHHBIE C KaCaHHEM
TOKOBBIBOZSIIMX 3JIEMEHTOB I€UYH [P NOJAHHOM Ha U3JeJIne HapsHKEHUH.

1.4. 3anperiaercs HOCTOPOHHUM JIMLIAM JIOCTYII K [TAHEIN YIIPABIEHUS M1€YEH.

1.5. 3anpermiaeTcst 4OCTYI TOCTOPOHHUM JIMLIaM BOBPEMS Pa3BapKH.

1.6. 3HaTh MecTa pacnoioKEHUs Ha pabouYHuX MECTax CPEeACTB MOXKAPOTYILIEHUS, UX Ha3HAUYECHUE
U [IpaBUJIa MOJIb30BAHUS UMHU.

1.7. 3anpermiaercs B pa3BapOUHBIX OMEIIEHUAX KYPUTh U IPUHUMATD MULTY.

1.8. HeoO6xoaumo 3HaTh MPU3HAKK OTPABJICHUS MTapaMU MUHEPAJIbHBIX KUCIIOT, BO3/IEHCTBHE Ha
KOXY a30THOM KUCJIOTHI U MEPBI IIEPBOM ITOMOLIH.

1.9. B pa3BapouHoii Bcerza JOKEH ObITh IPUTOTOBICH HEUTPAIU3YIOIIUI pacTBOpP (COABI MU
IIEJIOYH ).

2. TpeboBaHus1 6€30MACHOCTH Iepe]] HayaaoM padoThI.

2.1. Ilepen paboToil BKIIOUNUTH MPUTOYHYIO U BHITSXKHYIO BEHTUIUISALIUH.

2.2.Bce paboTel MmO HIMXTOBKE Npo0 M pa3Bapke KOPOJIBKOB, a TaK >K€ 3aMauyuBaHUE
OTpabOTaHHBIX TUIJIEHl B a30THOM KHUCIIOTE€ MPOU3BOAUTH B BBITSHKHBIX IIKaax, CKOPOCTh
BO3/1yXa B KOTOPBIX COCTaBIIsIeT HE MeHee | M/cek.

2.3. O4uCTUTH NI€YX OT HOCTOPOHHUX MPEAMETOB, IPOBEPUTH NUCIIPABHOCTD 3a3€MJICHUSI.

2.4. IlpoBepHUTh HAIMYKME U YUCTOTY MOCYABI (CTAaKaHOB, KOJO, TUIJIEH), MAPKUPOBKY TUTJIEH U
WX IIEJIOCTHOCTD (TUTJIH C TPEIIMHAMH K pa00Te HETIPUTOIHBI).

2.5. Tlpu pereHepany MaTOYHBIX PACTBOPOB cepedpa € MCIOJIb30BAHUEM BOJOCTPYHHBIX
HAcOCOB IIPOBEPUTH MOJauy U YHCTOTY (BU3yallbHO) BOJONPOBOHON BoJbL. [Ipu ciabom Hamope
U TpSI3HOM BOJE pEreHepaluuio CleAyeT OTMEHUTh WIM HpPOBOAUTH ©0€3 MpUMEHEHUs
BOJIOCTPYWHOI'O Hacoca.

3. TpeGoBanus 6€30MacCHOCTH BO BpeMsl pabOTHI.

3.1. Cneautp, 4TOOBI B pa3BapOYHYIO HE BXOAWIH IPYTUe COTPYIHUKH.

3.2. PaGoTtaTh 4eTKO, BHUMATEIBHO, O€3 CIIEIIKH.

3.3. Ilpu pa3BeeHnN a30THOW KUCIIOTHI JIUTh KUCJIOTY B BOJY.

3.4. Ilpu HarpeBe KUCIOTHI CIEIUTh, YTOOBI HA HAarpeBaTeIbHON KOJIOe He OBLIO MPOOKH.

3.5. Bo Bpems paboTbl He OpaTh TUIJIM PyKaMd BO M30€KaHHE TEPMUUYECKHX M XMMHYECKUX
0’KOT'OB.

3.6. Ilpu pereHepauuu MaTOYHBIX pPACTBOPOB cepedpa (IIpH NPOMBIBKE (QHIBTPOB C
OCaXJIEHHBIM XJIOpUJOM cepebpa Ha BopoHke broxHepa ¢ konboit byH3eHa) cnequrts 3a ypoBHEM
MOCTYTMAIOIEro B K0JIOy pacTBopa. PacTBop He AOKEH MOMAacTh B OTBOJ KOJIOBI.
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3.7. He craBuTh THUIIM C KOPTOYKAaMH 30JI0Ta, MPOMBITBIE OT cepebpa, cpa3dy Ha Tedb
npokanuBanus. CHayana mpoCyIINTh UX Ha TIEYU pa3BapyUBaHUS.

3.8. T'opsiune TUINIKM C MeYd MPOKAIMBAHUS HE CTAaBUTh Cpa3y Ha JCPEBSHHBIC MOJJIONKKH.
OxJ1aguTh UX CHavaja B 3KCUKATOPE WIN HEMOCPEACTBEHHO Ha BO3yXe€.

3.9. Pa3nuB a30THOM KHUCIOTHI U3 OYTHUICH M KAaHUCTP OOJIBIION €MKOCTH MPOU3BOIUTH TOJIBKO
C TMOMOIIIBIO CH(OHOB U NMEPEKAYNBAIOIINX YCTPOUCTB HA OTKPHITOM BO3JyXe€.

3.10. Bo wuszbexxanue BOCIJIAMEHEHHUs MPENOTBpAIIaTh KOHTAKThl Aa30THOW KHUCIOTHI C
OpraHMYECKUMH BeliecTBaMu (OymMara, 1epeBsSHHBIE OIHIIKH).

3.11. Ha OyThuISIX JOJKHBI OBITH YETKUE HAIIMHUCH.

3.12. Henb3st HaOupath I100BIE PACTBOPHI B IIUIIETKH PTOM.

4. TpeboBaHus 6€30MaCHOCTH B aBApPUNHBIX CUTYaIIHUSIX.

4.1. B cinyyae aBapuiiHOW CHTyalMM HEOOXOJMMO OTKJIFOUUTh MCTOUYHUKU TOKA, NOKHUHYTh
OIIACHYI0 30HY, COOOIIUTEH 00 OMACHOCTH HETIOCPEACTBEHHOMY PYKOBOIUTEITIO.

4.2. B cnyuyae aBapUilHOIO OTKJIIOYEHUS BBITSDKHOW BEHTWISILIMHU, CHSTH C MeYeld BCE THUTIIH,
OTKJIFOUUTH €YU, MOKUHYTh OMACHYIO 30HY, COOOLIUTH 00 aBapru PyKOBOJIUTEIIO U JACKYPHOMY
AIIEKTPUKY.

4.3.1lpu BO3HUKHOBEHHUU OYAroB MOXxapa HEOOXOAUMO HEMEJIEHHO BBIKIIOUUTH BEHTUJISIHIO,
o0ecTounTh 000pYyIOBaHUE, COOOLIMTH O CIIYYMBIIEMCS aIMHHUCTPAIMH, NPUCTYIHTh K
TYIIEHUIO TI0Y)Kapa MECTHBIMH CPEICTBAMU JI0 MPUXO0/1a MOKAPHBIX.

4.4. B cinyyae nonajgaHusi a30THOM KHUCJIOTBI HAa KOXKY, HEUTPalIU30BaTh €€ Cl1adblM PacTBOPOM
HIENIOYU WU COJIbI, IPOMBITH MHOTOKPATHO CUJIbHBIM HAllOPOM XOJIOJAHOM BOIBL.

4.5.butyro mocyny, BO u30exkaHHE MOPE30B M, KaK CIEICTBUE, 3apaKeHUs, HE OpaTh TOJBIMHU
PYKaMHU.

5. TpeboBanus 6€30MaCHOCTH MO OKOHYAHUHU PaOOTHI.

5.1 IIpu kpyraocyTo4Ho#l paboTe He MOKHIaTh pabodyee MECTO A0 MPUX0Ja CMEHIIIHKA.

5.2. Cnath CMEHIIUKY pabodyee MECTO YUCTBIM, COOOITUTH 000 BCEX HEUCIPABHOCTSIX U COOSX B
pabore.

5.3. Cenatp BIaXHYIO YOOPKY ITOMEIIICHUSI.

5.4. Cuare cnienofexty. Kareropuuecku 3arnpemiaeTcst mocemarh B CHeoesKe MecTa prueMa
TTUIIIH.

5.5. Ilpunare ayur. [Tounctuth nocne paboThl 3yObl.

Texnuka 6ezonacnocmu npu IKCRIyamayuu niaeuibHbIX neyeil.

1. O6mue TpeboBaHusi 6€30MaCHOCTH.

[Ipu mnmaBke pyn B TUTENBHBIX I€YaX Tapbl OKCHJIOB CBHUHIA M JAPYTHX DSJIEMEHTOB,
OKa3bIBAIOIIMX BPEAHOE BO3JCHCTBHE HA OPraHu3M YeIoBeKa. VICTOUHMKOM TOBBIIIEHHON
OMAaCHOCTHU TIPH TIJIABKE TaK >K€ SBJSIETCSl BhICOKas Temriepatypa nedeit (1o 1200° C ), Gonbioit
anektpuaeckuii Tok (10 100 A), Hanpspkenue (380 B).

1.1. K pabGore Ha THUTeiabHBIX MEYax MOTYT OBITh JOMyLIEHBI JHIla HE Mosoxe 18 mer,
IPOILEANINE METUIIMHCKOE OCBUAETENIbCTBOBaHUE (00s3aHbI IPOXOIUTH MEJl. OCMOTP HE pexe 1
paza B Trox), MNpOIIEAIINE CHEIHalbHOE O00y4YeHHe, HWHCTPYKTaX Ha pabodyeMm Mecre,
O3HAKOMJIEHHE C TpaBUJIAMH MOXapHOW OE30MacHOCTH M YCBOUBIIUE O€30MacHBIE MPHUEMbI
paboThI.

1.2. Texnuueckoe oOCTyX HBaHHE TIUIaBHIBHBIX mocToB TUT-12, HOMKHO MPOBOAMTHCA C
coOmonenueM tpeboBanuii «IIpaBun TexHnyeckon skcrtyatanuu ycraHoBok » (I1T3), «Ilpasun
ycTpoiicTBa 31ekTpoycTaHoBoK » (ITYD), «IlpaBun TexHukH 0€30MacHOCTH IMPH IKCILTyaTalluu
anektpoyctanoBok» (I1TH).

1.3. 3anpemaeTcs MPOU3BOAUTH KaKue-IN00 padOoThI, CBI3aHHBIX C KACAHUEM TOKOBBIBOISIIINX
AIIEMEHTOB I€YH MPH MTOJJAHHOM Ha U3/eJINe HalPsKEHUH.

1.4. 3anpeniaercst MIOCTOPOHHUM JIMLIaM JOCTYH K MaHEJIN YIPaBIICHUS ITeYeil.

1.5. 3anpeniaercst TOCTYIT TOCTOPOHHUM JIMIaM MpU pabodeit meun Ha pabouei TUIoIaIKe.

1.6. PaGoThl TPOW3BOAWTL B OTHEYMOPHOW CIIEIOJIEXKIe, WHAUBHIYATbHBIMUA CpEICTBAMU
3aLUTHI SBJISIFOTCSI OYKH C TEMHBIMU CTEKJIAMHU.
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1.7. 3HaTh MecTa PacnoIoKeHUsI Ha padOUNX MECTaX CPEJICTB MOXKAPOTYIICHUS, UX Ha3HAYCHUE
U TIPaBUJIA TOJI30BAHUA MMHU. 3HATh MECTa PACIONIOKEHUS MOXKApHOM CUTHAJIHM3alluu, CBSI3U U
CIocoObI BBI30Ba MOXKAPHOW KOMaH/IbI.

1.8. 3ampemiaercs B MJIaBWJIBHOM Li€X€ KypUTh M NpUHMMATh nuily. Kypute paspermraercs
TOJILKO B CIIELIUATBHO OTBEJACHHBIX MECTAX.

1.9. 3HaTh OTpaBIAIOLIME CBOICTBA NApPOB CBUHIIOBBIX COEIMHEHUI M NPU3HAKU OTPABIICHUS
CBUHIIOM.

1.10. IIpu oxorax OT pacKaJeHHBIX MPEAMETOB HEOOXOAMMO OO0O0XKEHHOE MECTO CMa3aTh
CIOUPTOM-PEKTU(PUKATOM, a MPU 0KOre TOpsiueil )KUIKOCThIO, MPOMBITh 000%0KeHHOEe MecTo 1%
pacTBOPOM TepMaHTraHaTa KaJHs.

1.11. [InaBuipuMK JODKEH HMETh BTOPYIO TpYIIy JAOMycka C TMpaBoM paboThl Ha
HHEPreTHYECKUX YCTaHOBKaX, MOBTOpPHAs MPOBEpKAa 3HAHMW HA TPYIILY JIOIYCKa IMPOBOIUTCS
€XKEeroJIHO.

2.1. Ilepen HauyasoM pabOTHl HA THUTENBHBIX U MYy(QeNbHBIX IeyaX HEOOXOAMMO BKIIOYHUTH
OPUTOYHYI0 M BBITSOKHYIO BEHTWIALMUH, OYHCTUTH II€YM OT MOCTOPOHHHMX IIPEIMETOB,
3aCTBIBLIETO IIIJIaKa, IPOBEPUTDH UCIIPABHOCTD 3a3EMIICHHS.

2.2. IIpoBepuTh LIETOCTHOCTH CIELOACKIBl U CPEICTB MHANBUTYaTbHON 3aIIUTHI.

2.3. [IpoBepuTh HATMYUE U UCIPABHOCTh HHCTPYMEHTA (ITMHIIETA, MOJIOTKA, IIETKH, TUTEIBHBIX
KJIelIel, 3arpy304HbIX IIUMIOB), IMPOBEPUTH COCTOSHUE HACTWIOB, OCMOTPETb U, TpHU
HEOOXOIMMOCTH, OCBOOOIUTH TIPOXO/IBI.

2.5. IlnaBunmpmmmk 00s3aH BU3YaJIbHO KOHTPOJIMPOBATh COCTOSHHUE pabouumx Kamep u
HarpeBaTeNbHBIX Neueil. Hemomyctrma pabota Ha eun co CHATBIMU pabOuUMH KOXKYXaMH.

2.6. Ilpu pabore Ha mocTy s 0O6pabOTKU BepKOJIeeB HEOOXOIUMO TOJIB30BATHCS 3aLIUTHOM
MacKOW M pyKaBUIIAMU IIPH OTIIEJICHUH IUTaKka OT BepkOes. [1lmak youpars rnpu momommu CoBka,
BEHUKA, IIETKH. MOJIOTOK JOJDKEH ObITh HAJEKHO HACAKEH Ha PYyYKy U MPOYHO PACKIMHEH,
pyUKa He JI0JIKHA UIMETh TPEIHH.

3. TpeboBaHus 6€301aCHOCTH BO BpeMs paOOTHI.

3.1. He ocraBmiste 6e3 mprucMoTpa paboTaroliue euu, He TpeTh uX 0e3 HaJoOHOCTH.

3.2. 3arpy3Ky M BBITPY3KYy THUIJIEH MOXKHO TPOU3BOJUTH TOJBKO TMOCIE OTKIIOYCHHS
DIIEKTPOTIUTAHHS TIEYUH.

3.3. PacruiaB u3 TUIJel pa3iaMBaTh OCTOPOKHO, HE JIoMycKas pa3Opbi3ruBaHus. Bo n3bexanue
BBIOpOCA TOPIOYETO paciijiaBa TMPH Pa3JIUBE, METAJUIMUECKHE H3JI0KHUIIBI JOKHBI OBITH 0€3
BJIar, OYMILEHBI, HATEPTHI CyXUM MEJIOM MJIH rpaUTOBBIM MOPOIIKOM U HarpeTh sl HCHIapeHUs
BJIary. 3arpeniaercs CIMBaTh PaciljlaB B MOKPYIO U3JIOKHHITY.

3.4. Ilpu pa3nuBe pacmiiaBa B U3JI0KHUIBI HEOOXOMMO I0JIb30BAThCS 3AIUTHON MacKOH.

3.5. [Ipu paboTe Ha ANEKTPOMEXAaHMYECKUX Babllax I mpokaTtku (oisru B-5 HEeoOxomumo
M0JIb30BATHCSI MUHLIETOM IPH paboTe ¢ MEJNKMMHU 3aroTOBKaMH BO M30€XaHUE TPaBMUPOBAHHUS
MaJBIEB PYK.

4. TpeGoBaHus1 6€30TACHOCTH B aBAPUIHBIX CUTYyalUsX.

4.1. Ilpu BO3HUKHOBEHHH OYaroB Mokapa, HEOOXOAMMO HEMEIJICHHO BBIKITIOUYNTH BEHTHIISIIHIO,
o0ecTounTh 000pYy/IOBaHUE, COOOLIUTH O CIyYHMBLIEMCS aJIMHUHHUCTPALMM, HIPUCTYIHUTh K
TYIIEHUIO TI0’Kapa MECTHBIMU CPEICTBAMH JI0 TPHXO/]IA MOKAPHBIX.

4.2. B ciaydae MposiBICHUS aBapUHHON CUTyallMM, OMACHOCTH IJIi CBOETO 3J0POBbS WU
3I0POBbSI JIPYTUX JIFOJICH CIEAyeT OTKIIOYUTh HCTOYHHK TOKA, TOKWHYTH OIACHYIO 30HY M
COOOIIUTH 00 OMACHOCTH HEMOCPEACTBEHHOMY PYKOBOJIUTEITIO.

4.3. O HecuacTHOM ciydae HEOOXOJUMO COOOIIUTh PYKOBOACTBY WM HaXOJSAIIEMYCS
o0JIN30CTH IpyromMy pabodeMy, MIPUHATH MePHI M0 OKa3aHUIO EPBOI MOMOIIIM TOCTPAAaBLIEMY .

4.4. Tlpm aBapuiiHOM OTKJIKOYEHHHM DJJIEKTPOIHEPTMU OTKIKOYUTh OT CETH THUPUCTOPHBIE
UCTOYHMKH nuTaHus neueit TUT - 12 .

5. TpeboBanus 6€30MaCHOCTH 110 OKOHYAHUHU padoT

5.1. TTo oxoH4yaHum paboThl JNAOOpaHT 00s3aH BBHIKIIOYUTH TEYH M, MPU HEOOXOIMMOCTH,
BBHITSDKHYIO BEHTHIISIIUIO.
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5.2. HaBecTn uncroty Ha paboueM MecTe.

5.3. CoobuTh 000 BCEX HEUCIPABHOCTSIX M 3aMbIKAHUSX, BBISBJICHHBIX BO BpeMs paOOThI.

5.4. ITpunATH Iy1II.

Texnuka 6ezonacnocmu n1ad6opanma nPOOUPHO20 AHANU3A HA YYUACMKE KYREAAUUU U
wepoeposanus npoo.

1. O6mue TpeboBaHust 6€30MACHOCTH.

[Ipu oOpaboTke (KymeaupoBaHHM) MOJIY4YaeMOI'o CIIaBa CBUHIIA W JIParolleHHBIX METaJlIOB
(BepkOnest) B My(enbHBIX Teyax 0Opa3yroTcs Mapbl OKCHJIOB CBUHIA U JAPYTHX 3JIEMEHTOB,
OKa3bIBAIOIIMX BpPEJHOE BO3ZCHCTBHE Ha OpraHu3M 4ejaoBeka. VICTOUHMKOM TOBBIIICHHON
OIIACHOCTHU IpHU KYNEIUPOBAHUM TaK K€ SBISAETCS BbICOKas Temmeparypa neueit (1o 1000° C ),
OoubImI0i AekTprdeckuit Tok (10 100 A), nanpspkenue (380 B).

1.1. K pabore Ha My(denpHBIX Tedax MOTYT OBITh JOMYIICHHI JIMIla HE MOJIOke 18 e,
MPOIIEIINEe MEAULMHCKOE OCBUIETEILCTBOBaHME (0053aHbI IPOXOAUTH ME/. OCMOTP HE pexe 1
pasa B TOJ), NpOIIEAIINE CHENUanbHOe OOyueHHe, HHCTPYKTaX Ha pabodeM Mecre,
O3HAKOMJICHHE C MpaBUJIAMH I0XKapHOW OE30MacCHOCTH M YCBOUBIIUE O€30MacHbIE MPHEMbI
paboThI.

1.2. Texnuueckoe OOCIyKMBaHHWE YCTaHOBOK KymnenupoBanusi u obGxura TUT-2 u TUT-4
JIOJDKHO TPOBOAMUTHCA € coOmroneHueM TpeOoBaHui «IlpaBmil TeXHMUECKOH HKCIUTyaTaluu
ycranoBok » (IITD), «IIpaBun ycrpoiictBa anekrpoycranoBok » (I1YD), «llpaBun TexHuku
0€30macHOCTHU MIPH IKCIUTyaTaluu 3eKTpoyctanoBok» (ITTH).

1.3. 3ampemaercsi IPOM3BOAUTH KaKue-IMOO pabOThI, CBI3aHHBIX C KACAHHEM TOKOBBIBOJSIINX
AJIEMEHTOB €YU IIPU [TOJAHHOM Ha U3/€JI1e HaPSHKEHUH.

1.4. 3anpemaercst IOCTOPOHHUM JIUIAM JIOCTYT K MMaHEeIH yIpaBiIeHUs eUeH.

1.5. 3anperaercst JOCTyI TOCTOPOHHUM JIMIAM IPU paboYe rmeyn Ha pabodei IIonaaKe.

1. 6. 3HaTh MecTa pacmoJOXKEHHs Ha paboyMX MecTaX CpEeACTB IOXKAPOTYIICHUS, HUX
Ha3HAYeHWE U I[IpaBWia I[IOJIb30BAHUS HMHU. 3HATh MECTa pAaclOJIOKEHUS I0KapHOU
CUTHAJIM3AINH, CBSA3U U CIIOCOOBI BHI30BA MOKAPHOU KOMAHIbI.

1.7. 3anpemaercs B IJIaBWJIBHOM Li€X€ KypUTh M NpUHMMATh nuity. Kypute pasperiaercs
TOJILKO B CIIELUATBHO OTBEJACHHBIX MECTAaX.

1.8. 3HaTh OTpaBIAIOLIME CBOICTBA NMApOB CBMHIIOBBIX COEIMHEHUI M NMPU3HAKU OTPABIICHUS
CBUHIIOM.

1.9. Ilpu oxorax OT pacKaJeHHbIX MNPEAMETOB HEOOXOAMMO O00XIKEHHOE MECTO CMa3aTh
CIHMPTOM-PEKTH(PUKATOM, a MPHU 0KOTe ropsiueH >KUAKOCTBIO, IPOMBITH 000X KeHHOEe MecTo 1%
pacTBOpPOM NEpMaHTraHaTa Kajus.

2.1. Ilepen HavaaoM pabOThl Ha My(eIbHBIX Me4ax HEOOXOAUMO BKIIOYHUTH MPUTOUYHYIO U
BBITSDKHYIO BEHTUJISIIUM, OYHUCTUTH ME€YH OT IOCTOPOHHUX INPEAMETOB, IPOBEPUTH MUCIPABHOCTH
3a3€MJICHUS.

2.2. TIpoBepuTh LIETOCTHOCTD CIELOAEHKAbl U CPEICTB MHIMBUYaIbHOMN 3aIIUTHI.

2.3. IlpoBepuTh HaaMYMe W HUCHPABHOCTb HHCTPYMEHTa (MMHLETA, LIETKH, TUTEIbHBIX
3arpy304HbIX LIUIMIIOB), MPOBEPUTh COCTOSIHUE HACTHIJIOB, OCMOTPETh M, NMPH HEOOXOAUMOCTH,
0CBOOOIUTH MPOXO/IBI.

3. TpeGoBaHus 6€30MaCHOCTU BO BpeMs paOOTHI.

3.1. He ocraBnaTs 6e3 nmpucMoTpa paboTarolye neuu, He rpeTh ux 6e3 HagoOHOCTH.

4. TpeboBaHUs 6€30MaCHOCTU B aBapUNHBIX CUTYalHsIX.

4.1. IIpy BO3HMKHOBEHHH OYaroB Mokapa, HeOOXOANMO HEMEIJICHHO BBIKITIOUUTH BEHTHIISLHIO,
o0ecTounTh 000pPYJIOBaHHE, COOOLIUTH O CIIy4YMBIIEMCS aJMHUHUCTPALMU, TNPUCTYIUTh K
TYILIEHUIO TI0%Kapa MECTHBIMH CPEICTBAMU J10 PUXO/A MOKAPHBIX.

4.2. B ciyyae mnposiBI€HUS aBAPUMHOW CHUTyallMM, OMACHOCTU JUIsi CBOETO 3JI0POBbS WIIU
310pOBbSl IPYTHX JIOACH CIEAyeT OTKJIIOYUTh HCTOYHHMK TOKA, NOKMHYTH ONACHYIO 30HY U
COOOMIUTH 00 OMAaCHOCTH HETIOCPEICTBEHHOMY PYKOBOJIUTEIIIO.

4.3. O HecyacTHOM ciy4yae HEOOXOIUMO COOOIIUTH PYKOBOACTBY WM HaXoJsIIeMycs
o0JIM30CTH IpYyroMy pabodemy, MPUHATh MEPBI [0 OKa3aHHUIO MEPBOM MOMOIIY MTOCTPaaBIIEMy.
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4.4. Tlpu aBapuilHOM OTKJIIOYEHHUH DJIEKTPOSHEPIMU OTKIIOYUTH OT CETU MHUTAHUE TeyeH
kynenupoBanus u ooxura TUT - 2 u TUT-4.

5. TpeboBanus 6€30MaCHOCTH TTO OKOHYAHUH padoT

5.1. Tlo okxoHuyanmu paboOTHl TaOOPaHT 00SA3aH BHIKIIOYUATH MEYH U, TPU HEOOXOIMMOCTH,
BBITSKHYIO BEHTHIALIUIO.

5.2. HaBecTH uncTOTY Ha pabo4yeM MecTe.

5.3. Coo0muTh 000 BCEX HEUCIPABHOCTSIX M 3aMbIKAHUAX, BBISIBJICHHBIX BO BpeMs paOOTHI.

5.4. llpusare gyui.

Mepul nepeoit nomowyu npu ROPAsCeHUU IJ1eKMPOMOKOM.

CriaceHue KU3HU 4eJI0BEKA, IOPAKEHHOT'O AIEKTPUUYECKUM TOKOM, BO MHOI'OM 3aBUCHUT OT
OBICTPOTHI U MPABUIIBHOCTH JCHCTBUN OKa3bIBAIOLIUX €My IMOMOIIb JHIl. J(oBpaueOHyIO MOMOIIb
HY)KHO HayaTh OKa3blBaTb HEMEUIEHHO, II0 BO3MOXXHOCTM Ha MECTE€ IPOUCIIECTBUS,
OJIHOBPEMEHHO BBI3BAB MEAULIUHCKYIO TOMOIIIb.

[Ipexxne Bcero, Hy*HO Kak MOYKHO CKOpee OCBOOOAMTH IOCTPAJaBLIEr0 OT JEHCTBUA
3JIEKTPUYECKOr0 TOKA. ECIIM HENb3sl OTKIIIOUUTD JIEKTPOYCTAHOBKY OT CETH, TO CIEIYET Cpa3y ke
IOPUCTYIHUTh K OCBOOOXKICHHUIO MOCTPAJABIIEIO OT TOKOBEAYIIMX YaCTeW, UCHOIb3YS MPH 3TOM
U30JIMpYIOIEe TpeaMeTsl. Ecau OoH HaxoAuTcs Ha BBICOTE, TO HEOOXOAMMO MPEAOTBPATUTH
BO3MOKHOCTb €r0 TPaBMHUPOBAHUS IIPU Na/ICHUU.

OcBoOosxas denoBeka oT Hampsbkenust 10 1000 B, crnegyeT BOConb30BaThCs KaHATOM,
MAJIKOM, TOCKOM M APYTMM CYXMM MPEIMETOM, HE NMPOBOAAIIMM TOK. [locTpamaBmiero MoxHO
OTTSAHYThH 32 CyXyl0 olexy. IIpu oTTackuBaHuU €ro 3a HOTH HE CIeAyeT KacaTbCs OOyBH HIIU
OJIeX/IbI 0€3 M30JSIIUU CBOMX PYK, TaK Kak 00yBb M OJI€XKJIa MOTYT OBITh CBHIPHIMU M TIPOBOIMTH
AMeKTpUYecKuii TOK. UTOOBI M30JIMPOBATh PYKH, HY>KHO BOCIOJB30BaThCS AUAIEKTPUUECKUMU
nepyaTkaMu, a IMpU UX OTCYTCTBUM OOMOTaTh pyKy Jt00OH cyxoil marepueil. Ilpm sToMm
PEKOMEHYETCsl IEUCTBOBATh OJHOU PYKOU.

Ot TtokoBemymmx dacred HanpsbkeHueMm cBbiie 1000 B moctpagaBmiero criemyer
OCBOOOXKJATh C TMOMOIIBI0 INTAHTH WIM M3OJUPYIONIMX KIEHIed, pacCYMTaHHBIX Ha
COOTBETCTBYIOLIEE HampspkeHue. [Ipu 3TOM HaaeBalOT IUAJIEKTPUUECKUE IE€pPUaTKU U OOTHI.
BaxHo MOMHUTE 00 OMACHOCTH IIATOBOT0 HAIPSIKEHUS, KOT/Ia TPOBOJI JIKUT Ha 3eMJI€.

Ecnu Henb3st OBICTPO OTKIIOYUTH MUTAHWE JMHUU 3JIEKTPONEpenayd, TO HYXHO 3aMKHYTh
IPOBOJIa HAaKOPOTKO, HAOpOCUB Ha HUX TMOKMUH MPOBOA JOCTAaTO4HOro cedeHus. OIUH KOHELl
MOCTIEIHETO  IMPEJBAPUTEIbHO  3a3eMIIIIOT  (IPUCOEIMHSIOT K  METaUNIMYEeCKOM  Orope,
3a3eMJIIoIeMy CITycKy U 1ip.). Eciu moctpajaBiiunii kacaeTcst OTHOIO MPOBOAA, TO JTOCTATOYHO
3a3€MJIUTh TOJIBKO 3TOT MpoBOjA. JloBpaueOHas MOMOIIb MOCIE OCBOOOXAEHUS MOCTPAJaBIIEro
3aBHUCHUT OT €ro cOCTOsIHUA. Eciu OH B CO3HaHMU, TO HY>KHO 00€CTIEUnTh €My Ha HEKOTOPOE BpeMsI
MOJIHBIN TIOKOM, HE pa3peliasi eMy JBUTaThCs A0 MPUOBITUS Bpaya.

Ecnn mocrpagaBmMii ABIIKAT OYEHb PENKO U CyNOPOKHO, HO IMPOLIYIBIBAETCS IyJIBC, HANO
cpasy ke JieJIaTh UCKYCCTBEHHOE JIbIXaHHe M0 croco0y "u30 pra B poT'" uium "u30 pra B HOC".

[Ipu OTCYyTCTBUM NBIXaHHSI U MYJIbCA, PACIIMPEHHBIX 3padykax W HApACTAIOIIEW CHUHIOIIHOCTH
KOXM M CJIM3UCTBIX 000JI04EK HY>KHO JIeJaTh NCKYCCTBEHHOE JIbIXaHUE U HENPSIMOU (Hapy>KHBIN)
Maccax cepaua. Oka3plBaTh MOMOIIb HY)KHO /0 NpUObITHA Bpada. V3BeCTHBI cilydau, KOraa
HCKYCCTBEHHOE JbIXaHME€ M MacCaXX ceplla, MPOBOJMMBIE HENPEpbIBHO B TeueHue 3..4 d,
BO3BpALLAIH ITOCTPAIABIINX K )KU3HU.

®opma oryera. OT4eT JOJDKEH CcOJEpXKaThb Ha3BaHUE, LEIb paboThl, IepeuyeHb
HOPMAaTHUBHBIX JOKYMEHTOB, a TaKKe TMpaBuja TEXHUKA OE30MacHOCTH B MPOOUPHOMN
1abopaTopuH.

3ansrtue 2. [IpoBepka kauecTBa peakKTHBOB IIPUMEHsIEMbIX B IPOOMPHOM aHAJIM3e
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Llenb: MO3HAKOMHTHCS € ONEpannsIMH KOHTPOJIS Ka4eCTBAa PEaKTHBOB MIPHMEHIEMBIX B
pOoOHUPHOM aHaANHU3E.

Onepanus onpeeeHnsi coAep:KaHus 30J10TAa U cepedpa B X0J10CTOH Mpode NpoOUPHOro
aHaJmu3a (mpoBepKa rjera)
1. Ha3nauenme u 00;1aCTh NPUMEHEHUSs
TunoBoi cocTaB MMXThl CUCTEMATUYECKU MPOBEPSTHh HA HaluuuecepeOpa U 30JI0Ta B
Koyutekrope (tnere). s 3Toro mpoOMpHOMY aHanW3y Ha cepedpo W 3010TO (C aTOMHO-
a0COpOLIMOHHBIM OKOHYaHMEM JJIsl 30JI0Ta)lI0/IBEPraTh  HABECKY THUIOBOM HIMXTBI — Tak
Ha3bIBAEMYIO «XO0JIOCTYIO TpoOy». Kasknast Opuraga — 3a cMeHy JI0JDKHA POAHAIM3UPOBATh HE
MEHEE/IBYX XOJOCThIX Ipo0. B ciydae conep:kaHus B riiere cepedpa M 30J10Ta, HAWICHHYIO
BeJINYMHY YYMTHIBATH NIPH pacyeTax B NPOOMPHOM aHAaJuU3e.
He MeHee aBYX XO0JIOCTBIX MPO0 AHAJM3HUPOBATH € KaxA0W maprueid mpod Ha
cepedpo (CTAaBUTH B NOCAJ X0J0CThIe MPO0bI, KAK TOJBKO MEHSIeTCH HINXTA).
2. BeinmosiHeHHe aHAIH3A
2.1 HaBecHTb THMOBYIO IIUXTY, B KOJIUYECTBE, OOBIYHO UCIIOIb3YEMOM IIpU
npoOupHbIX I1aBKax. [lomecTuTh B OyMaXkHBIN KyJleK, 100aBUTh
noKphImKy. CIIaBUTh M CKYIIEIMPOBATH 110 OOBIYHON cXeMe
(mucenvnylo nnaexy éecmu Ha HOBbIX MU2JIAX).

2.2  3onoTtocepeOpsiHbIE KOPOJIBKH, €CIIM TAKOBBIE 00Pa30BAINCH, OUUCTHTH OT YaCTUYEK
KaIleJly, pacIUIIONIMTh B KOPTOUKY U B3BECUTh Ha aHAJIMTMUYECKUX Becax 1 Kiacca ¢
TouHOCTRIO 10 0,001 Mmr.

2.3 PesynbraThl 3anMcaTh B KYpHAI « YUeT COIEp/KaHUS METAIIJIOB B XOJIOCTOM IpoGe».

2.4 3onotocepeOpsiHbIE KOPOJIBKH XOJIOCTON MPOOBI, MOCTYNHBIINE C ATAra KyHelsuu
pa3BapuTh COIJIACHO pEerjaaMeHTy IPOOUPHOro aHaIu3a.

2.5  OcraBmyrocs 30JI0TYI0 KOPTOUYKY MPOKAJIUTh Ha IUIaT(hopMe HarpeBaTeIbHOM.

2.6 CocTaBUTh COMPOBOAUTENBHBIN JTUCT 151 AA onpeeneHust 3070Ta. 3aHECTH JaHHbIC
COIPOBOJUTENILHOTIO JIUCTA B )KypHall AA aHanu3a.

2.7 B Turimm c KOpTouKamMmu, Iocje pa3BapuBaHUs, JOOABUTH MO 3 MJ LAPCKOW BOJKHU
(cMech a30THOM M CONSTHOW KHUCIOT B cooTHoweHuu 1:3). Harpers Turnm Ha
atopMe HarpeBaTesIbHOM (COTIaCHO MHCTPYKIUH 110 SKCIUTyaTaluy mI1aTGopmbl)
JI0 TIOJIHOTO PaCTBOPEHUS BCEX BUJIMMBIX KPYITHMHOK 30J10Ta.

2.8 B rpagyupoBaHHYIO IPOOUPKY TOMECTUTH BOPOHKY, IEPETUTh Yepe3 Hee pacTBOP U3
TUTJIS, TIPOMBITh TUT€Jb U BOPOHKY IHCTHJUIMPOBAHHOM Boaou. Eil ke nosectn
o0beM 10 (urcupoBaHHOro 3HadeHus. OObEM pacTBOpa 3aHECTH B XKypHan AA
aHaJIM3a.

2.9  IloaroroBuTh aTOMHBIA crekTpomeTp «AHamucT-200» K paboTe MO HM3MEPEeHHIO
KOHIEHTPALUU 30JI0Ta, COTJIACHO TEXHOJIOTMYECKOMY PErIaMeHTy.

2.10 M3mepuTh KOHIEHTpalMIO 30jJ0Ta Ha mnpubope «AHamuct-200», corigacHo
WHCTPYKIUU I10 TPOBEACHUIO U3MEPEHUH Ha CIIEKTpoMeTpe. Pe3ynbraTsl n3MepeHni
3aHECTH B CONPOBOAUTENILHBIN JIUCT U XKypHalI AA aHanu3a.

2.11 Hamectn mopsAoK Ha padOYMX MecTax, MpH HEOOXOAMMOCTH CAETaTh BIAKHYIO
yOopKy.

3. O0padoTKka pe3yJbTATOB
Paccuumamov Konuuecmeo 3010ma ¢ Xon0cmoit npode no popmyne:

Cp-V
Yzonora = m:
rae:
Os0m0ta — BEC 30JI0TA B XOJIOCTOM TIpobOe, MT
Ca — u3MepeHHasi BeIMYMHA KOHLIEHTPALUU 30510Ta 1o 1.2.10, Mr/a
V — 06beM pacTBopa, 1o m.2.8, M
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Paccuumamob xonuuecmeo cepeﬁpa 8 X0/10cmoil l’lp06€ no d)opmyﬂe:
Ocepedpa = Gsmomo/cepe6p. kopm. — Uzonoma

T71€ Jeepeopa — BEC CEPEOpPaA B X0JIOCTOM mpode, MT
Gsonomo/cepep. kopm — BEC 30JI0TOCEPEOPSTHON KOPTOUKH 110 11.2.2
Osomora — BEC 30JI0TA B XOJIOCTOH 1pobe, Mr

Boiaate pe3ynbTaThl 0 COACPKAHUIO 30JI0Ta U cepedpa B X0JI0CTOM mpode.
®opma oryera. OTUET JOJDKEH COJAEpXkaTh Ha3BaHUE, 1I€JIb pabOThI, MOPSIIOK
BBITNIOJTHEHUSI KCIIEPUMEHTA, PACUEThl U BBIBOJIBI 110 pe3yibTaTaM padoThl.

3ansTre 3. CpaBHeHUE PA3JIUYHBIX CIIOCOO0B B3SITUS HABECKH PY/Abl U MX BJIMSIHUS HA
pe3yJibTaThl NPOOMPHOI0 AHAJIM3A HA IPUMepe CTAHJIAPTHOrO0 o0pa3ua

Omnepanus nepeMeIinBaHus SBJISIETCS HECIOKHON IO CIIOIHEHUIO, HO OY€Hb BayKHOMU 110
CBOEMY BJIMSIHUIO Ha pe3yJbTaThl, T.K. IepeMeliBaHue odecreunBaer (Jinbo He oOecreunBaeT)
IPEJCTaBUTEIIBHOCTh HABECKM 110 OTHOIICHUIO Kak K JjabopaTopHOil mpobe, Tak U K
UCCIIETyeMOMY MacCUBY PY/IbL.

IIpo6a, ucrepras no uvactun pasmepoMm 0,074 MM, oGmajgaer cBoWcTBaMHM TeKydei
KHUJIKOCTH M TEPEMEIINBACTCS XyXKe, YeM KpPYIHO HCTepThie o0pasubl pyabl. Kpome storo,
30JI0TO KaK KOBKMHM M IUIACTUYHBIM MeTayll, MJIOXO IOJJAETCS HCTUPAHUIO U OKa3bIBAETCS
CaMbIM KPYITHBIM MaTepHajoM B pode, IMes IIPH STOM OOJIBIION yIeNbHBINA BEC, OHO «TOHET» B
HEPBYIO OYepe/lb U KOHUEHTPUPYETCSl B HUYKHEM CIIOE.

Ecnmu mepen B3siTHeM HaBecKH MpoOa He MepeMeIrBaeTCs JODKHBIM 00pa3oM, TO 3TO
IPUBEJET K 3aHIKEHHUIO Pe3yJIbTaTOB MPOOMPHOTO aHaIu3a U, €CIM pedb UJET O Fe0JIOTHYECKUX
npobax, HEMPaBUILHON OIIEHKE 3aI1acoB.

Lesablo HacTosIEH PadOTHI SBISIETCS OCBOCHUE PA3JIMYHBIX CIIOCOOOB MEpEMEIINBaHUS
npoObl Tepes B3ATHEM HABECKH W HWCCIEIOBAaHHME WX BIUSHHUS Ha PE3yJbTaThl MPOOMPHOTO
aHaJM3a Ha IpUMepe CTaHJapTHOro o0pasua.

Xox paboThl:
1. TloaroroBbTe 12 MONMITUICHOBBIX MAKETOB, pacCUMTANTE KOJIMYECTBO
CTaHJAPTHOM IIMXTHI, HEOOXOIMMOE JJi11 HaBecKu B S0 T.
2. Bo3bmHTe HaBeCKHM CTaHAAPTHOM IIMXTHI U TIEPEHECUTE B IAKETHI,
7103aTOPOM MIPUKBAPTYHTE pacTBOp cepedpa U3 pacuera S Mr Ha OJHY HaBECKY.
3. Odopmure paboumnii JIUCT:

HOMEp

HABECKH | CIOCOO MepeMelInBaHus BEC coJiepKaHue

B 110CaJIe Y B3ATHSI HABECKHU BepKOJIes 30J10Ta, I/T UCIIOJTHHUTEITh
1 HE MEepPEeMEIINBaTh

HC NICPEMCIIMBATH

2
3 nepeMeniars 1 pas
4 nepememars 1 pa3

nepemMeniars 3 pasa,
5 HaBeCKy OpaTh XaOTHYHO

nepemMeniars 3 pasa,
6 HaBeCKy OpaTh XaOTHYHO

nepemeniars 3 pasa,
HaBecKy OpaTh METOJJOM
7 IMOJIHOI'O BEIYCPIIBIBAHU A
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nepeMeniarsh 3 pasa,
HaBECKy OpaTh METOJIOM
MOJIHOTO BHIYEPIIBIBAHUS

nepemMeniars 3 pasza
HaBeCKy OpaTb
JUHEHHBIM cIoco00M

10

nepeMeniaTh 3 paza
HaBecKy OpaTh
JUHEHHBIM CIOCOO0M

11

nepemMeniars 3 pasza
HaBeCKy OpaTtb
CIoco60M MOJTHOTO
BBIUCPIIBIBAHUS, TIOCTIE
NepBOM HABECKU MPOOy
nepemMeniaTh 3aHOBO U
B35Th BTOPYIO TEM K€
cnocoboM

12

nepeMeniaTh 3 paza
HaBeCKy Opatb
CII0COOOM IIOJIHOTO
BI)ILICpHBIBaHI/ISI, I10CJIC
NIepBOil HaBEeCKU MPoOy
nepeMeniaTh 3aHOBO U
B3SITh BTOPYIO
JIMHEHHBIM CIIOCOOOM

4. Bosbmure Tapy co cTaHIapTHbIM oOpasuom. He mepememmuBasi, Habepure
nBe napauienabubie HaBecku 1o S50 T ¢ TouHocThio ( +0,01 1).

5. Ilepecoimbre oOpaser Ha JUCT KpadToBoil Oymaru, nmepemermaiite 1 pas,
BO3bMHUTE 2 HaBeckH 110 50 r, HauepnbIBas NpoOy B MPOU3BOJIBLHOM MOPSIIIKE.

6. Ilepememaiite mpoOy 3 pasza, paspoBHsiiTe cioem 1-1,5 cm, HaHecute
1mnareyaeM CeTKy, HaOupalTe M3 KakJI0ro BTOPOro KBaJpara, BbIYEPIIbIBAS JI0 JHA.
Bropyto HaBecKy BO3bBMHUTE U3 OCTABIIUXCS KBaJpPaTOB.

7. Ilepememaiite mpoOy 3 pasa, paspoBHsiite cioem 1-1,5 cMm, HaHecuTe
60opo3asl o 1 cMm, HabepuTe HABECKY BbIUEpPIbIBasi, OOPO3/bl MOJHOCTHIO, OCTATKU
CMETHUTE B HaBECKY KHCTOUKON. BTOpyto HaBecKy BO3bMHTE U3 JPYroi cepuu 00po3 .

8. Ilepememaiite mpoOy 3 pa3sa, pa3poBHsiTe cioem 1-1,5 cMm, HaHecute
mmnareyaeM CeTKy, HaOupalTe M3 KakJI0ro BTOPOro KBajJpara, BbIUEPIIbIBAS /10 JHA.
[Tepemeraiite mpoOy 3 pa3a, BO3bMHUTE BTOPYIO HABECKY TEM ke CIOCOOOM.

9. Tlepememaiite mpoOy 3 pasa, pa3poBHsiTe cioem 1-1,5 cMm, HaHecute
HIMaTesIeM CeTKy, HaOupaiiTe U3 KaXJ0ro BTOPOTrO KBajparta, BbIYEPIbIBas 70 JIHA.
[lepememaiite mpoOy 3 pa3za, BO3BMHUTE BTOPYK) HABECKY JHMHEHHBIM CIOCOOOM.
BwmecTte ¢ pabounm ucTOM nepeainTe nocaj B IIIaBKy.

®opma otuera. OTYET [OJDKEH COJEpXKaTh Ha3BaHWE, II€JIb PaOOTHI, MOPSIAOK

BBITIOJIHEHUS HKCIIEPUMEHTa, pacueTbl. CpaBHHUTE MOJYyUYEHHbIE PE3YJIbTaThl C ATTECTOBAHHBIM
3HAQYEHWEM [JIsi JAHHOTO CTaHAApTHOrO oOpa3la ¥ HOpMaTuBOM TOYHOCTU. [lomm3ysichk
TabNuIeH, paccuuTaiiTe HOPMATHB TIOBTOPSIEMOCTH, CAeNaiTe BeiBOJ.  Crernaiite BBIBOIBI O
BIIMSTHUM crioco0a NepeMenIMBaHms Ha KaueCTBO PE3yJIbTaTOB MPOOUPHOTO aHAIH3a.
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3ansaTne 4. Onepauus MXTOBAHUS AHAJIUTHYECKOI MPOOBI (C MCNOJIb30BAHUEM

MeTANINYEeCKOro cepedpa).

IIe.m:Io HaCTOﬂHIeﬁ paﬁoTLI MOJIYUCHHUC MMPAKTUICCKUX HABBIKOB IIUXTOBAHUS aHAIMTUYCCKON

poOHI.

1. Ha3HaueHwue u 00,1aCTh MPUMEHEHHS

IIIuxTta - cMech MaTCpHraJIOB JIA MOJYUCHUSA KOHCYHBIX IMPOAYKTOB C 3aJTaHHBIM XUMHUYCCKUM
coctaBoM. B cocraB mmxThl BXOAAT pyna, diaroc, Kokc uiau yroa u np. Illuxra 3arpyxkaercs,
00BIYHO, B BUJIE OJTHOPO/IHOI CMECH.

2.1
2.2
2.3

2.4

2 [ToaroroBka K BHINMOJHEHHIO IIUXTOBAHHS
CKOMIIOHOBATH ITOCA/I.
3aperucTpupoBath 1mocaj B pabovem JImcTe.
[TomyunTs y WHXEHEpa-METPOJIOTa IS KaKIOro Imocaaa oOpaser Jiisi KOHTPOJIS
KauecTBa pe3yIbTaTOB aHAIH3A.
HOIIFOTOBI/ITI) IIOJIUDTHUIICHOBBIC IMAKCTHI IJISI CMCIINMBAHHWA KOMIIOHCHTOB IIINXTHI U
poOkl. [IpenBapuTeIbHO MPOBEPUTH MAKETHI HA IICJIOCTHOCTD.

3 BoinosiHeHHe IIUXTOBAHUS

3.1 Ha TexHHWYeCKHUX Becax B3iTh HABECKH KOMIIOHEHTOB IIUXTHI (cocmas xomopoi

3.2

3.3

3.4

3.5

3.6

3.7
3.8

COCNACOBAH C UHIICEHePOM-NpoOupepom) U MPOOBI  (6ec Hasecku npobwbl A0NdNCEH
ObIMb CO2NACOBAH C UHICEHEPOM-NPoOupepom) ¢ TouHOCTHIO 10 0,1 r. BrIchIaTh ux
B TIOJIMATHJICHOBBIN MTAKET M TIIATEIIHHO MEPEMEIIATh.

[TpuroroButh K3 KpaToBON OymMaru Kyjek M MOMECTUTh B HEro MOJIMITHIICHOBBIH
MaKeT ¢ epeMEIIaHHBIMH ITUXTON U MTPOOOH.

Ecin B mpobe ompeaenstoT 30J0TO, TO NPUKBAPTOBATH3AILIMXTOBAHHYIO IPOOY
cepeOpstHON  cTpykkoi. Ecnmm B mpobe ompenensiorT 30JI0TO U cepedbpo, TO
cepeOpsIHYIO CTPY’KKY He IPUKBAPTOBBIBATh.

[TomecTuTh MOBEPX MNOJUATHIEHOBOI'O IAaKETa IMOKPBILIKY, COCTaB M KOJIUYECTBO
KOTOPOI OrOBOPEHO C HHXKEHEPOM-TIpoOHpepoM. 3anedaraTh KyJek.

[ToctaBuTh Kyjiek ¢ mpoOoil B OTBEJEHHOE Ul HEE MECTO B CTOMKE, /Ul IepeHoca
po0, COriiacHO HoMepy Mo pabouemy JIUCTY.

[ToBTOopuTh MyHKTH 3.1 — 3.5 118 KaxAoil mMpodbI Mocaga U KOHTPOJIbLHOIO
obpasua (gecHasecku KOHmMpOAbLHO2O —obpasya e63ameb  coenacHo  «Kapme
BHYMPEHHE20 ONepPamuéHo20 KOHMPOJIA Kauyecmea pe3yibmamos UsMepeHuily,
YMEEpIHCOeHHOU UHMICeHepoM-Mmempono2om LITTAJI).

[lepenaTts mocazg ¢ pabo4yuM JTUCTOM Ha YYaCTOK TUTENIbHOM MJIaBKH.

Hagsectu nopsaok Ha pabouem MecTe, MPOTEePEeTh HHCTPYMEHT U 000pY0BaHUE, ITPH
HEOOXOJJUMOCTH C/AENaTh BIAXHYI0 YOOPKY.

(I)opMa oruera. OTYeT AOJDKCH COACPIKATH HA3BAHUC, IICJIb pa6OTLI, MOPAAOK BBIITOJIHCHHUA
SKCIICPUMCHTA, paCYCThI.

3ansaTue S. llluxTroBanue. Ilondop muXTHI VI PyA NEPBOro KJjacca.
Ienb padoThl: OCBOEHNUE ONIEpaLVii IPUTOTOBIEHUS IIUXTHI U IIUXTOBAHUS.

[[luxToBaHWE BKIIOUAET B €O HECKOIBKO CAMOCTOSITEIBHBIX OIEpaIuid, Kaxkmas W3

KOTOPBIX BJIUACT HA KOHEYHBIN PE3yJbTAaT:

1. TTonGop MINXTHI.
2. TIpUroToBIEHHUE MINXTHI.
3. ObocHoBaHME pa3Mepa HaBECKH.
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4. CoOCTBEHHO IMIMXTOBAHUE TPOO.

IInxTa 15 pya nepBoro KJjiacca

K pyaam nepBoro kiacca oTHOCSATCS Haubosee MPOCThie ¢ OOIBIION BOCCTAHOBUTEIHHON
WIA OKUCJIUTEIBHOM CIIOCOOHOCTSIMM M HE COJEpIKamlue OOJBIIOro KOJUYECTBA MEIIAIOLINX
KOMIOHEHTOB. OOBIYHO pybI MEPBOTO Kiacca MOAPA3ACNAIOT Ha TPU IPYIIBL: a) KBaplUEBbIE U
CHJIMKATHBIC, HE COJepIKAIlie UM COJEpKaIlie Majloe KOJIUYECTBO Cylb(uI0B; 0) OCHOBHBIC;
B) TJINHHCTHIC.

TpaauumonHo, TIaBKa pyx MEPBOro Kjiacca BeIeTcss Ha OMCHIMKATHBIM Huiak (JIubo
NpUOMKEHHBIN K HEMY), yAOBJIETBOPSIOUINII BCEM OCHOBHBIM TPeOOBaHUSM: CTEKJIOBUHBIM,
MPO3payHbIi, BA3KHUN B HAYaJle IJIABKU, JOCTATOYHO XUAKUI MIPU MEPETPEBE, XPYIKUMA, XOPOLIO
OTJIEJISIFOIIMICS OT BepKOes.

B kauecTBe OpHMEHTHPOBOYHOI'O COOTHOLIECHHUS VISl K6ApYegou pyobl NPUHUMAIOT, YTO
KOJIMYECTBO COJIbI TOJKHO cocTaBisATh He MeHee 100% ot maccsl HaBecku . [Ipu 3TOoM, cornacHo
3. ber6u, okomno 3/5 kpeMHe3éMa OIIIaKyeTCsl COAOM U ocTanbHbIe 2/5 — rnérom. [er, kpome
pacxoayeMoro Ha OIIJIaKOBaHUE, JOOABIAIOT AOMOJHUTEIBHO B KOJIMUYECTBE, HEOOXOIUMOM IS
oOpa3oBaHus BepkOIes, maccoit okomo 30 T.

[Ipu mjaBke YKMCTO KBapLEBOH pyIbl PEKOMEHIyEeMbIH COCTaB IIUXTHI CIEAYIOLIUI: Ha
HaBecky 50 r: rier 100 1, coma 50 T, 6ypa 10-14 r, myka 2,5 1.

Ecnu B coctaB KBapleBbIX Py BXOISAT ATIOMOCHIIUKATBHI, OKHUCH XKeje3a, KalbIHT, TO
JIO3MPOBKA OCHOBHBIX (DTFOCOB MOXKET OBITh HECKOJIBKO yMEHbIIeHa. Eciu e pyaa coBceM He
COJICPKUT CYJIb(HIOB, TO IIIABKY KBAPILIEBBIX PYA MOXHO BECTH C OTPAHUYEHHBIM KOJIUYECTBOM
riéra, HeOOXOIMMBIM TOJBKO JUIS TONy4eHUs] BepkOies. B mpucyrcTBum cynbpumoB u30bITOK
rérta HeoOXOoAuM, BO M30exkaHne oOpa3oBaHMsl IITEHA U, KaK CJEICTBUE, YBEIUUYCHUS MOTEPh
30JI0Ta U cepedpa.

Ilpu nnaexe 0CHOBHBIX pyOUTaKOBaHHE MPOU3BOAUTCA KpemMHe3éMoM U Oypoii. ['met
N00aBIIIeTCS] B KOJIMYECTBE, HEOOXOAUMOM it 00pazoBaHust BepkoOies 30 T wim ¢ HeOOIbIINM
u30bITKOM (00bIYHO B KonmyecTBe 100% OT Macchl pyzbl), KOJIUYECTBO BBOAUMOHN B IIUXTY
Oypbl JOJKHO YBEJIWYMBATHCS C YBEJIMYEHHEM KOJIMYECTBA OCHOBAHMW B pyne, JUIsl pa3HbIX
TUIIOB OCHOBHBIX Py 0HO Bapeupyercs oT 30 0 60 r (Tab. 3).

Ta6auna — 3 IuxThl 17151 MJIaBKH OCHOBHBIX PY/T

KoMmnoHeHThI Kanenn W3BecTHSK, T Oxpucras pyaa, T
MarHe3uToBbIE
/KyNeJIupoOBaHus, T
Hagecka pyasl,
MaTepHua Kaneian 30 30 100
Copna 30 30 100
bypa 60 25 120
Inér 30 60 120
Crekio - - 25
Myka 5 2,3 5

OKuCh aNIOMUHUS SABISETCS KOMIIOHEHTOM, BBI3BIBAIOLIMM HauOOJbIINE TPYAHOCTU B
mporecce  mpoOupHOM  MmiuaBku. OGOEKTUBHO  CHIKAIOT  TEMIEparypy  IUIaBICHUS
[JIMHO3EMHUCTBIX IIUIAKOB H3BECTh, CONM IUIABUKOBON KUCIOTH: KpuosuT (NasAlFe) wnmm
ruiaBukoBbIi mmat (CaFa ).
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W3Bects noGaBisitor B KosuyecTBe mnpumepHo 40% OT coaepaHUsl TIMHHCTHIX
MHUHEpaJIOB, KPOME 3TOTO HEOOXOIUM 3HAYMTENbHBIM M30bITOK Tiéra (1o 50% wu Oosee oT
Macchl HAaBECKH) IIPU COJIepKaHuU TimHOo3eMa He 6oree 15 % (Tab. 4).

B Gonee ciioxHBIX cydyasx BBOJAT IJIABUKOBBIN IINAT, KOTOPBIA PACTBOPSIET TIIUHO3EM B
KojuyecTBe 0koJi0 20 % OT cBOEH Macchl.

KoMmnoHeHThl MIMXTHI B3BEIIMBAIOTCS HA TEXHUYECKHX Becax ¢ TouyHOCThiO 0,1 kr m
THIATENIFHO NEepeMelInBaloTcs. B mpous3BoacTBEHHOM 1abopaTopuu MIMXTa MEepeMElINBaeTCs B
7a00pPaTOPHOM CMECHUTEJIE C HCIOJB30BAHHWEM pA3JIMYHBIX HCTUPAIOLIMX 3JIEMEHTOB: ILIAPOB,
cTepxHeil u ap. B 3aBucuMocTH OT KonnyecTBa 00pabaThiBaeMbIX B CMEHY Ipob U oObema
cMmecuredns, muxTa roroButcs Ha 50, 100 wim 200 mpo0.

Ta6auna — 4 IuxThl U151 JIaBKU [IMHUCTBIX PYA

KommoHeHTEI IMuxTa Nel, r InxTa Ne2, r [Ipumevanue
Pyna (rnuHa) 50 15 Nel- 6ypooxpucras
N3BecTh 15 5 rIdHA
Copma 60 20 No2- ypCThIN KaoJIMH
['nér 75 45 B Nel kBapir M.06.
Bypa npokanéunas 25 12 3aMEHEH Ha 25 T
KBapi 15 12 CTeK1a
BoccranoBurens Bunnblii Myxka B Ne2 6?/pa

KaMEHb - 6 -2,3 [IpOKaJICHHAS
M.0. 3ameneHa 10 T
IIABJICHOM

KadecTtBo pasmona u mepeMelmmBaHUs IIUXThl KOHTPOJUPYETCS BU3YaAIbHO — IIMXTa
JOJKHA OBITH OJHOPOJHONM M OJHOTOHHOHM (IO IBETy), TOHKOCTh pa3Moja IMpPOBEpSeTCs
TaKTWJIBHO: MEXAY NaJbIEB PACTUPACTCS INENOTKA IIUXTHL. XOPOIIO Pa3MoJoTas IIMXTa HE
UMeeT KPYIHBIX BKIIOYEHUN U Ha OMIyNb MOXKET OBITh UyTh KpYIHEH, 4yeM mnpoba (KpymHOCTh
kotopoii 0,074 Mm).

Cepebpo MOkeT 100aBIAThCS HEMOCpeACTBEHHO B mMxTy B Buze coimn AGNOsz mm AgCl,
a T.oK. J0OaBJISATHCS B HABECKy IIMMXTHl B BHJE METAUIMYECKOTo cepedpa WM pacTBopa
a30THOKHCIIOTO cepeOpa. Ecam OCHOBHOM aHanW3 BeNeTcs TOJNBKO Ha 30JI0TO, TO
MPUKBAPTOBLIBATh cepedpo yAoOHeH B mmxTy B Buiae cond. OgHaKo B OSTOM Cllydae,
HE0OXOAMMO MPOBEPATH PABHOMEPHOCTH paclpeiesieHus cepedpa B MUXTE, JIJIS YeTO CIUIABIISIOT
5-10 HaBecok MIMXTBHI C cepedpoM, KYMEIHpPyIT W B3BEUIMBAIOTKOPOJIbKU. Pa3bpoc macchl
KOPOJILKOB HE JIOJDKEH OBITh O0see 5 =1 mr.

B mporecce turenbHoO# miuaBku oObdHO MpUMeHsIOT HaBecku 10-100 r, a unoraa u 200
r. [IpaBuibHBIN BBIOOp BEIMYMHBI HABECKH W CTENEHb HM3MEIYCHHS MaTepuaja SBISIOTCS
OTpeAeNAIoMUMU  (aKTOpaMU TOJTYUYEHHUS HAJEKHBIX PE3yJlbTaTOB W 3aBUCAT OT pPa3MepOB
YACTHI] 30JI0Ta, MONMAJA0NIMX B HABECKy M MX yHcia. Tak, B crathe KnudrToHa ykaspiBaercs,
4TO peallbHOE colepikaHue 3o070Ta B 95% ciydaeB OyaeT HaxoauThes B mpeaenax £ 50% or
MOJIYYEHHOTO B PE3yJIbTaTe XUMHUYECKOTO MM MHCTPYMEHTAIBHOTO aHajan3a o0paslia, eciiu B
HaBecke coaepxkurcs He MeHee 20 wactuy 3onorta. IIpu kpynHoctn 3o0sotuH 0,074 MM
nonaganne 20 30J10THH 00eceuynBaeTcs TOJIbLKO HUcmonb3oBanreM HaBeckd 100 r u Oolree.

[Ipu mnaBke YKUCTO KBaplLEBOM PyIbl PEKOMEHIyEMbBIH COCTaB IMUXTHI CIEAYIOUIUI: Ha
HaBecky 50 r: tiier 100 T, coma 50 T, 6ypa 10-14 r, myka 2,5 1.

Ecnu B cocTaB KBapleBBIX PYJ BXOISAT AITIOMOCHUIIMKATBHI, OKUCH Kelle3a, KalbIUT, TO
JIO3UPOBKAa OCHOBHBIX (DIFOCOB MOXKET OBITh HECKOJIBKO YMEHblIeHa. Eciu ke pyaa coBceM He
COJICPKUT CYNb(HIOB, TO IIIABKY KBAPIIEBBIX PYA MOXKHO BECTH C OTPAHUYEHHBIM KOJTUYECTBOM
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réta, He0OXOMUMBIM TOJBKO ISl TIOJydeHHsl BepkOies. B mpucyTcTBuu cynb(humIoB U30BITOK
rnéra HeoOXoAuM, BO U30ekaHne 00pa30BaHUs LITEHHA M, KaK CIEACTBUE, YBEINYCHUS TOTEPh
30J10Ta U cepedpa.

Ilpu nnaexke 0CHOBHBIX pyONITAKOBAaHHE MPOU3BOIUTCS KpeMmHe3éMoM U Oypoi. I'mer
no0aBisieTcsl B KOJIMYECTBE, HE0OX0AUMOM Jjisi oOpa3oBanus BepkOies 30 T win ¢ HeOONbIIUM
n30bITKOM (00byHO B KommuecTBe 100% OT Macchl py/bl), KOJMYECTBO BBOAMMOH B HIMXTY
Oypbl JOJDKHO YBEJIMYUBATHCS C YBEIMYEHHEM KOJIMYECTBA OCHOBAHUU B pyle, JUIsl pa3HbIX
TUIIOB OCHOBHBIX pyJ oHO Bapbupyercs oT 30 1o 60 r (Tad. 3).

Tabéauua — 3 [LuxTHI 17151 MIaBKH OCHOBHBIX Py T

KomnoneHTsl Kanenu N3BecTHSIK, T Oxpucras pyaa, r
MarHe3uTOBbIC
/KyNeITUPOBaHUS, T
Hagecka pyIsl,
MaTepuai Kaneiu 30 30 100
Cona 30 30 100
bypa 60 25 120
['nér 30 60 120
Crexkio - - 25
Myka 5 2,3 5

Oxuch aTOMHUHUS SBISETCS KOMIOHEHTOM, BBI3BIBAIOIIMM HAuOONbIINE TPYJHOCTU B
mporecce  MPOOMPHOM — TUTaBKU.  DQPQPEKTUBHO  CHWKAKOT  TEMIEpaTypy  IUIaBIICHUS
[JIMHO3EMHUCTHIX IUIAKOB H3BECTh, CONM IJIaBUKOBOH KUCIOTHI: KpuoauT (NasAlFe) wam
aBuKoBsIii 1mat (Cak? ).

W3Bects noOaBnstor B KosyuecTBe mpumepHo 40% OT copepaHUsl TIIMHUCTBIX
MUHEPAJIOB, KPOME 3TOT0 HEOOXOIUM 3HAYMTENbHBIM W30bITOK riérta (Mo 50% u Gonee oT
Macchl HaBECKH) IIPU COJIep’)KaHuU TIIuHOo3eMa He Oosee 15 % (Tal. 4).

B Gornee cnoxHBIX clydasx BBOAAT MJIABUKOBBIN MITIAT, KOTOPBII pacTBOPSET TTUHO3EM B
KonuuecTBe 0koio 20 % oT cBoeil Macchl.

KoMIOHEHTHI MIMXTHl B3BEIIMBAIOTCA HAa TEXHUYECKUX Becax ¢ TouHOCThiO 0,1 kr u
THIATEIBHO NEPEMENINBAIOTC. B Mpon3BoACTBEHHON Ta0OpaTOPHH IIMXTa MEPEMENINBACTCS B
71a060paTOPHOM CMECHUTEJIE C HCIOJIB30BAHHEM pA3IUYHBIX HCTUPAIONIMX JJIEMEHTOB: IIApOB,
CTep)KHEH | Jp. B 3aBHCHMOCTH OT KoiMdecTBa 0OpabaThIBaeMbIX B CMEHY NMpo0 W o0bhema
cMmecuTens, muxTa roroButcs Ha 50, 100 wm 200 mpo0.

Ta6auna — 4 IuxTel 171 MIaBKH TITMHUCTHIX PYI

KomMmmoHeHTBI IMwuxTa Nel, T IMIuxTa Ne2, r [Tpumeuanue
Pyna (rnuHa) 50 15 Nel- 6ypooxpucras
N3BecTh 15 5 TJIMHA
Cona 60 20 No2- quCThIi KaOJUH
I'nér 75 45 B Nel xBapit m.0.
Bypa npokanénnas 25 12 3aMeHEH Ha 25 T
KBapn 15 12 CTeKJIa
Boccranosurens BunHnbIi Myxka B Ne2 Gypa

KaMeHb - 6 -23 MPOKaJIEHHAA
M.0. 3ameHeHa 10 T
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IJIABJIEHOU

KauecTBO pa3Mosia W mepeMeluBaHUs IIUXTHl KOHTPOJUPYETCS BU3YAIbHO — IIHUXTA
JOJKHA OBITh OJHOPOAHONM M OJHOTOHHOHM (IO LBETY), TOHKOCTh pa3Moja MpOoBepseTcs
TaKTUJIBHO: MEX]y MalbIIEB PAcTUpACTCS WICTIOTKA MIUXTHI. XOPOIIO Pa3MOJIOTas IIMXTa HE
UMeEeT KPYIHBIX BKIIOYEHUN U Ha OIIYNb MOXKET OBITh UyTh KpYIHEH, yeM mnpoba (KpymHOCTh
kotopoii 0,074 Mm).

Cepebpo MOKET 100aBIATHCS HEMOCPEACTBEHHO B muXxTy B Buze coau AGNOs nmm AgCI,
a Takke 00aBIATHCS B HABECKYy IMUXTHl B BUAC METAIMYECKOTO cepedpa WM pacTBopa
a30THOKHCIIOro cepeOpa. Eciam OCHOBHOM aHanu3 BelneTcss TOJBKO Ha 30JI0TO, TO
NPUKBApTOBBIBATh cepedpo yaoOHed B muxTy B BHae coiau. OgHAKO B 3TOM ciydae,
HE00X0IMMO MPOBEPSATH PABHOMEPHOCTh pacipeieieH s cepedpa B IMUXTE, ISl YETO CILIABISIOT
5-10 HaBecOK MIUXTHI C cepedpoM, KYNEIUPYIOT M B3BEIIMBAIOTKOPOJIBKH. Paz0poc Maccer
KOPOJIBKOB HE JIOJDKEH OBITh O0s1ee 5 =1 mr.

B npomnecce turenpHO# M1aBku 00bI9HO TpuMeHstoT HaBecku 10-100 r, a mrorma u 200
r. IlpaBunbHbI BbIOOp BEIMYMHBI HABECKHM W CTEMEHb M3MENbYCHHUS MaTepuaia SBISIOTCS
OTpeACIAIOMUMU  (PAaKTOpAMU TOJIYYCHUS HAJCKHBIX PE3yJIbTaTOB M 3aBUCAT OT Pa3MEpPOB
YacTHUIl 30J10Ta, MOMAJAIINX B HABECKy M UX uucia. Tak, B ctatbe Kimdrona ykasbiBaercs,
YTO peaJibHOE cojepkaHue 3050Ta B 95% ciydaeB OyneT HaxoauThes B mpeaenax £ 50% or
MOJyYEHHOTO B PE3yJIbTaTe XMMHUYECKOTO MM MHCTPYMEHTAIBHOTO aHaliu3a o0paslia, eclii B
HaBecke cozaepxkurcs He MeHee 20 wactun 3oiota. I[Ipu kpynHoctu 3o0sotuH 0,074 MM
nonananue 20 3010TUH o0ecreunBaeTcs TOIbKO UCHoIb30BaHueM HaBecku 100 r u Gonee.

JUis  MarepuialioB ¢ PaBHOMEPHBIM paCHpEISICHHEM 30J10Ta MPU  U3MEIbYCHUN
ucxoausix mpo0d a0 0,044 MM B muTepaType PEKOMEHIYIOTCS CIEAYIONIUE pa3Mephbl HABECOK:

Coneprkanue 0-1,0 1,0-5,0 5,0-10,0 10,0-25,0 cBoIe 25,0
30JI0Ta, I/T

Beanunna HE MEHee 50 o5 10 5
HaBECKHU, T 100

Tem He MeHee, CYIIECTBYIOIINE METOIUKHA OMpEeAeNIEHUs MACCOBOM JOIH 30JI0Ta MPOOUPHBIM
METOJIOM PEKOMEHIYIOT UCIIOIB30BaTh HaBecku 25-50 1 mist mpol kpynHOCcThIO He Oonee 0,074
MM. OJlHaKo, cleAyeT OTMETUTh, YTO B JAaHHOM Cllydae peuyb HAET TOJIbKO 00 O00BEeKTax ¢
MEJIKUM M PaBHOMEPHO paclpeieeHHbIM 30710TOM. OOBEKThl C KPYNHBIM U HEPaBHOMEPHBIM
30JI0TOM BO BCEX CIIydasX PEKOMEHIYETCs aHAIM3UPOBAThH C MPEABAPUTEIHHBIM 00OTaIlIEHUEM.
DTO MOXET OBITh pa3/ielieHue Ha CUTE, JIMOO OJUH U3 METOJIOB I'PaBUTAIIMOHHOTO OOOTaICHUSI.
[Tpu 3TOM KOHIIEHTpAT (MJIM TUTFOCOBYIO (PPAKIIMIO) TIIABAT MOJTHOCTHIO, 00Iee coliep:KaHue B
npo0e pacCUUTHIBAIOT HA BCIO Maccy maTtepuaia o ¢popmyre (1):

C1+1000+(Mpposu—My ) C2

’
Mupo6u

rae C1 — copepkanne AU B KOHIICHTpATE, MT;
C> — conepkanue AU B «XBOCTE», I/T;
Mypo6s— Macca Mpoosl, T;
Mk — Macca KOHIIEHTpaTa, T.

IToaroroBka K BLINOJHEHHIO IIUXTOBAHUS
1. PaccunTaTh KOIMYECTBO KOMIOHEHTOB CTAHIAPTHOW IIMXTHI JjIsi mpurotosienus 100
HaBecok. CocTaB CTaHIApPTHOW IMIMXTHI cleAyromuid: rinet - 50 r, coga - 70 1, 6ypa - 30 T,
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cTeksio -5 r, myka 1,5 unu 2,5 (B 3aBUCHMOCTH OT THIA MCIOJIb3YEMOHW TUIABWIJIBHOW TIEYH),
azoTHokwucnoe cepedpo - 0,008 r. Ecnu B mpobe ompenensercs 30J10TO U cepedpo, To cepedpo
HE NMPUKBAPTOBBIBACTCS.

2. B3BecHTh KOMIIOHEHTHI HIMXTHI HA TEXHUYECKHUX BeCaxX ¢ TOYHOCTHIO 0,1 KT, 3arpy3uTh B
Jab0PaTOPHBIA CMECUTEIb, 3aTPY3UTh HIAPHI 1T CMECHTEIS.

3. 3aTsHyTh KPEMeKHbIC 00JTHI, 3aKPhITh 3AIUTHBIN KOXKYX.

4. [TpoBepuTh COCTOSIHUE IIEKTPUUECKUX JICTAJCH, BBIKIIIOYATENICH, TP UX UCIIPABHOCTH
BKJIIOYUTH CMECUTEII.

5. [TepemeruBaTh MKUXTY 0 MOJYYCHHUS OJHOPOIHOW MAcChl, HE COJCPIKAIICH KPYITHBIX
BKIItOueHu# (6onee 0,5 Mm).

6. BhIrpy3uTh IUXTY B €MKOCTh JUIS TOTOBOM CTaHIAPTHOM MIMXThHI. [IpH BBIMOJHECHUN

Olepalyy BBITPY3KH 00s3aTeNbHO MPUMEHEHHE peclupaTropa, 3amuTHOro (apryka,
HapYKaBHUKOB U MIPOTUBOIMBLIEBBIX OYKOB.

7. 3apeructpupoBaTh NpoObl M CTaHAAPTHHIN oOpasen B paboueMm mucre. Kaxnas mpoba
JI0JDKHA OBITh MpoaHanu3upoBaHa ¢ HaBeckou 10, 25 u 50 .

8. [loAroToBUTH MOJIMATUICHOBBIE MAKETHl JUIsl CMELIMBAaHUS KOMIIOHEHTOB IIMXThI U
poOsl. [IpenBaputenbHO MPOBEPUTH MAKETHI HA LIETTOCTHOCTb.

9. OneHUuTh KPYMHOCTH MPOOBI, I YEr0 pacTepeTh MalblaMH IIECMOTKY MaTepualia, OH
JIOJI’KEH OBITh OJTHOPOIHBIM Ha OIIYIb, 0€3 BUAUMBIX KPYNUHOK. Eclin MaTtepuan KpymHbIid, TO
po0y HE0OXO0IMMO JTOTIOIHUTEIBHO UCTEPETD.

10.  Ecnm martepuan mpuemieMoN KpYIHOCTH, TIIATelIbHO, 3-4 pa3a, mepememniatb mpooy,
NOJHUMAs ee co JHA. [Ipy HaTMYMu KOMOYKOB, pacTepeTh MPo0y CKAIKOH, T0OUBAsICh TIOJTHOTO
OTCYTCTBHSI KOMOYKOB, IepeMeniats eie 3-4 pasa.

11.  Pa3poBHATH MaTepuall TOHKMM POBHBIM CJIOEM, IINATEIEM HAaHECTH CETKY CO CTOPOHOM
kBazapara 1,5-3,0 cm. 13 kax ol BTOpOi AYEHKH B3SITh MOPLMIO PY/IbI, CTAPASICh BHIYEPIIBIBATH
MIOJIHOCTBIO, 10 THA, T.K. YaCTHUIIbI 30J10Ta UMEIOT CBOWCTBO OCEAaTh HA JTHE CIIOS.

12.  Ha TexHuyecKkux Becax B3sITh HABECKH MPOOBI ¢ TouHOCTHIO 110 0,01 T.

13. AKKYpaTHO TEpPEHECTH HABECKUM B MAKET, MOJIOXKUTh €ro Ha JIaJOHb, APYroM pPyKOM
nepexkaTh, TaK YTOOBI B MAKETE€ OCTajlOCh HEKOTOPOE KOJIMYECTBO BO3AyXa M KadyaTeIbHBIMU
JBUKEHUSIMH 00OMX PYK TUIATEJIBHO MepeMelarh Nnpoly ¢ IIMXTOM, u30erast MpoChIIaHUs

MmarepHaa.
14.  TlonuaTUIIEHOBBIH MAaKET 3aBEPHYTh, BIOKUTH B KyJIeK U3 KpadToBOIl Oymaru.

15.  IlomecTuTh MOBEpPX MOJUATUICHOBOTO MaKeTa MOKPHIIKY B KonudecTBe 15-20 r (oaHa
CTOJIOBAS JIOXKKA).

16. Kynek 3akpbITh.

17.  Ecnu nnaBka BBIIOJHSETCS Ha Me4Yd ¢ (POHTAIBHOM 3arpy3koi, mpoba ¢ MIMXTOM B
HOJMATUIIEHOBOM IaKeTe cpa3y MOMELIAETCsl B TUTellb, CBEPXY J00aBIISETCS MOKPBIIIKA.

18.  TloBropuTh AEWCTBUS TYHKTOB 7-17 s Kaxaod NpoOBl IIUXTYeMOW TMapTHH H
KOHTPOJIbLHOT0 00pa3ua.

19.  Ilepenmats mocaj ¢ pabOYNM JIMCTOM Ha YYACTOK TUTCIILHOM IIABKH.

20.  Hagectu mopsiiok Ha pabodeM MecTe, IPOTepeTb MHCTPYMEHT U 000pyHOBaHME, NPH
HEO0OXOJJUMOCTH C/AENaTh BIAXHYI0 YOOPKY.

21.  B3BecuTh NONy4YE€HHBIE KOPOJIBKH.

®opma oruyera. OTYET JOIDKEH COJepXKaTh Ha3BaHHWE, 1LeJb pabOThl, HOPSI0K
BBIIIOJIHEHMS JKCIEPUMEHTA, pacueTbl. CrenaTe BBIBOJABI O PAaBHOMEPHOCTH pacIpenesIeHUs
cepedpa B IIMXTE U O MPEJCTABUTEIbHOCTH HABECOK.

3ansrue 6. HlnxroBanue. lluxra gas pya I, 111 kaacca. Onpenesenne
OKHMCJIMTEIbHO-BOCCTAHOBUTEILHOM CIIOCOOHOCTH PY/IbI.
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Heas paGorsbI: MOJyYeHHE TNPAKTUYECKUX HABBIKOB IIPOBEACHUS  IMPOBEPKHU
OKHCIUTEIbHO-BOCCTAHOBUTENBHON TUIaBKU pyAbl. OOOCHOBaHHE KOPPEKTUPOBKU IIMXTHI TI0
pe3yJbTaTaM MPOBEPKU OKUCIUTEIbHO-BOCCTAHOBUTEIBHOM CIOCOOHOCTH.

Pynpl, mposiBIsifOLINE OKHCIUTEIBHYIO MM BOCCTAaHOBHTEIBHYIO CIIOCOOHOCTH TIO
OTHOILEHHUIO K CBUHIY (TJIETy), a TaKKe CIOXKHBIE PyAbl, cojeprkamiue OO0JbIIoe KOJIMYECTBO
IpuMecel, MEIAUIMX IPOOMPHON IIaBKe, 3a4acTylO0 IPH IUIABKE CO CTAHJIAPTHOM LIMXTON
JAIOT HEYJIOBJIETBOPUTEIbHBIE pE3yJbTaThl M TPeOyrOT  IpeIBapUTENIbHBIX OIEpalui,
NPUBOAALINX pyAy K | Kinaccy, 1n6o mpuMEHEeHHs CIIEHUAIbHBIX BUIOB IIABKU.

Haubonee pacnpocTpaHeHHBIMU —cCriOcO0aMU IpeJBapUTEIbHOW 00paboTKH  pyn
SBIISIIOTCSL  Pa3iIMYHbIC BAPUAHTHI 00KUTA U KUCIIOTHOE BBIIIEIaYHBAHUE.

I'nybokuii 0boicue SBISIETCS OJHUM U3 YHUBEPCAJIbHBIX METOJOB NPHUBEAEHUS PyAbl K |
kiaccy. [Ipumensiercst mpu 1iaBke pyibl ¥ KOHLIIEHTPATOB, MPH COJCPKAHUU CYITb(UI0B B pyie
6onee 10 %. Henocrarkamu 3TOro MeToja sIBISETCS YBEIMUYCHHE BPEMEHHM aHAIM3a, a TaKkKe
3HAYUTEJIbHBIE TMOTEpH MO cepedpy. HesameHumble mnpeuMyIliecTBa — 3TOTO IMPHUBEICHUE
IPaKTUYECKH JTH000H «3arps3HeHHo» pyabl K pyae | kiacca.

Cy1iecTByeT HECKOJIBKO BapHaHTOB O0XKHIra, OJHAKO OOJbINAs YacTh WX MPUTOTHA JJIsS
pa3oBbIX MPOO U 3aTPYJHUTENBHA B YCIOBUSAX MOTOYHOI'O aHAIN3A.

B npousBoacTBeHHOl 1abopaTopun npuMeHsieTcst 00KUr 0e3 neperpedanust Mmarepuana,
C IOCTENEHHBIM YBEJIMYEHUEM TEMIIEpaTypbl BO H30€KaHHE CIIEKaHUs MarepHuaja MpoOBI.
Temnepatypy nossimator ¢ 450 °C no 700 °C nocrenenHo B TedueHue 3-4 yacos. Heobxoaumo
YUUTBIBATh, YTO B pacyeTe COAEpKaHUs 30J10Ta y4acTBYeT Macca HaBECKHU J10 O0KuUra.

Kak anprepHartuBa npeaBapuTeibHbIM ONEpalUsaM, MPUMEHSIOTCS CIELUaIbHbIE BUIbI
IUIaBOK, MCIIOJIB3YIOIIUX HIMXTHI, CIIOCOOHBIE PA3JIOKUTh CIIO0XKHbIE pybl (pHc.1)

Boccmanosumenvno-ocadumenvnana nnagka 6 npucymcmeuu u3dblmka dicenesa,
BBOJIUMOTO B BMJIE I'BO3/IeH, KOCTbUIEH MM CTpYKKU. HeynoOCTBO MCIONB30BaHMS JKeIe3HOM
CTPY>KKH 3aKJIFOUAETCsl B TOM, YTO €€ U30BITOK 3aCTPEBAET KaK B IIJIaKe, TaK U B BepKOiiee, pe3Kko
yXyaulas KayecTBO IOCJIETHEro, MO3TOMY YJOOHEH HCIOoJIb30BaTh I'BO3/b, MO0 HOJBEpraTh
npoOy TNpenBapUTEIbHOMY HCCIEJOBAHUIO Ha COJEpKaHHWE CYIb(PHIOB, 4TOOBI KaK MOXHO
TOYHEE pacCUUTaTh KOJUYECTBO CTPYKKH, HEOOXOIUMOM JuIsd IUIaBKU, BO H30eKaHHE ee
n30BbITKA.

I'net 106aBAAIOT B KOJMUYECTBE, HEOOXOAMMOM IS MOIYUYEHUS! CTaHIApPTHOTO BepKOIIes.
KonuuectBo conpl yBenuumBaloT B 2-3 pas3a, T.K. OHa SIBJISIETCS B 3TOM BapHUaHTE IUIaBKU
NPAaKTUYECKH €MHCTBEHHBIM OCHOBHBIM (pirocoM. XKese3o npu miaBke pasiaraer CyiabQubl U
CBS3BIBAET CepY B CyJIb(UI >Kene3a, paCTBOPUMBIN B U30bITKE co/bl. OOpa3yIoLuiicss IpU 3TOM
JIBOMHOM Cynb(u] kene3a U Kaiaus (HaTpus), XOpOIIO pacTBOPSETCS B OCHOBHOM IIJIaKe, HO He
pacTBopsieT OnaropoaHble MeTayuibl. [[sl mpemoTBpallleHusi OKHCIIEHHUs Kele3a J0 OKHCH, B
IIMXTY BBOJAAT BoccTaHOBUTENb. IlpomomxurensHocts miuaBku 40-50 muH. [l ynoGctsa
BBUIMBAHUS I'BO3/Ib TOJDKEH OBITH Ha 2-3 CM JUIMHHEE TUTJIS (TI0 BBICOTE).

I'maBHBIM HEOCTATKOM JITaHHOTO METOJA SIBJISETCSI HEBO3MOYKHOCTD €T0 IIPUMEHEHUS IS
«3arps3HEHHBIX» PYJ, COJAEpPXKAIIUX B 3HAUYUTEIbHBIX KOJMYECTBAX MEIb, MBIIIBSK, CYpbMY,
TEJUTYp, HUKEJb.

OKucnumenvHo-ocadumenvnas naaeKa, TPEICTaBIsIET CcOO00H KOMOMHMPOBAHHBIN
BapUaHT IUIaBKM C jkene3oM. [IpumeHnsiercs ans aHanuza 3arpsS3HEHHBIX PyA: CHayana pyay
IUIaBAT ¢ (DIIIOCAMU M CEJUTPOM 10 MpeKpalleHusl KUMeHus, 3aTeM BBOJSAT OPUKETHI U3 IJIeTa U
JKEJIE3HBIX ONWJIOK U IUIABST elle 3-5 MUHYT.

Bepkbneii>45r,
TeMHbIN, HEKOBKUIA,
XPYMKU
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MwuHepanbl
Ccypbmbl - NccneposaHue
OKUCNNUTENbHO- BOCCTAHOBUTENbHOW
BOCCTaHOBUTE/bH cnocobHocTn pyapl
bIli 0BXKUT
! '
O6xur

<+ Pypa Il knacca

Cynbdugbl MnasKa c Yrnepog+ cepa —
LBETHbIX CcenuTpon n - rny6oKuiA 06Kur ¢
MeTannos — M36bITKOM nocsieaytowen
OKUCUTENbHbIN rneta nnaBKowm
o6xKur cennTpoi

— | W

MnaBka c cennTpoi u

Mnaska c UlenouHas XenesHbiMmn onnakamm

xenesom naaBKa ana As, Sb - pyAa

Puc. 1 CneunanbHble Bubl maBku ais pyn |l knacca

Ilnhagka ¢ cenumpoii u u3dblmMKOM 21emaacT HEIUIOXHe Pe3yIbTaThl, HO MPUMEHUMA B
PAIOBOM aHAIM3€ B T€X CIydYasiX, KOrJa U3BECTHO, XOTs OBl MPUMEPHOE COJIEp KaHue CYIb(HI0B
B pyze (Hampumep, IpH aHallu3€e Pa3IuYHOrO0 PoJia TEXHOJOTHYECKUX MPOoayKToB). [Ipu pacuere
HEOOXO0JUMOT0 KOJIMYECTBA CEIUTPHI OKUCIUTEIBHYIO CIIOCOOHOCTh €€ NMPHHUMAIOT PaBHOU 4,
0oJiee TOYHO YCTaHABIMBAIOT MPEABAPUTEIHLHON TIABKOM.

HpI/I COCTAaBJICHUN BBICOKOTJIETHCTOM IIUXTHI JAO0IIYCKAC€TCA BaAPbUPOBAHHUE KOJIUYCCTBA
peareHToB B 3aBUCUMOCTHU OT COCTaBa OOBEKTOB aHAIM3a, HO BO BCEX CIIydasx OOIIUM SIBISETCS
3HAYMTENIbHBIN N30BITOK TJIeTa M0 OTHOIICHHIO K Macce HaBecku (B 1,5-20 pa3).

CenuTpa mpH TIaBKe BBI3BIBAET WHTEHCUBHOE BBIJCICHUE Ta30B, M, KaK CIEACTBHE,
yBEIMUEHUE 00beMa paciuiaBa, 4To MPUBOJUT K IMEPeIMBaM - MEXaHWYECKUM ToTepsiM. Kpome
3TOro, OONBIION HM3OBITOK CEIUTPHI CHOCOOCH YAaCTUYHO OKUCIATH OJIaropoJIHbIE METallibl,
0COOEHHO cepedpo, a TakKe BOCCTAHOBHUTENIb, HEOOXOIUMBIM Jisi 0Opa3oBaHUsI BepKOes.
[ToaTomy, mpu OOIBIIOM CONIEPKaHUU CyNb(PHUIOB B pynie, OepyT Kak MOKHO MEHBIITUE HABECKU
(15-25 1), ecnu pyaa ¢ HeOOJBIIUM COJCPIKAHHEM 30J0Ta, TO aHAJIM3 BEAYT C aTOMHO-
a0bcopOLMOHHBIM OKOHYAHUEM. BOIbIyI0 4acTh Oyphl 3aMEHSIOT COAON M BEAYT IUIABKY Cpasy
IpU BBICOKOM TeMmIeparype, B OJTHX YCIOBUSX KWIIEHHUE I[IpOTeKaeT Ooyiee CIOKOMHO.
Heobxonumo, Takke, mpuMeHEeHNe TUTIJIeH O0JIbIIero oorema.
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«3arpsi3HEHHas» pyJa MOXET B HEKOTOPBIX KOJMYECTBaX COAEP)KAaTh MBILIbSIK, MEb,
TEJUIyp, CypbMYy, HUKEIb, B 3TOM CiIy4dae KOJIMYECTBO IJeTa yBeauuuBaroT Ha 15-20% mo
OTHOILEHHIO K KOJIMYECTBY, KOTOPOE HEOOXOIMMO AJIsl OKUCIICHUS CYIb(PUIOB.

HenocraTkaMu IpUMEHEHHsI BBICOKOIJIETMCTOM IIMXTHI SIBJSAIOTCA: BBICOKHMH PACXOJ
TUTJIEH M3-32 OBICTPOro pa3belaHMs UX LIUXTOW, YBEIMUYEHHE MOTepb cepedpa, YyBeIUYeHHE
3aTpaT Ha aHaJIM3.

Hlenounaa nnagkaMoXxeT IPUMEHSITHCAVIA Pyl C COJIEpKAaHUEM CYJIb(UIOB LIMHKA UIIH
menun He Oonee 10%.B 3ToM BapmaHTe BMECTO COABI KaK OCHOBHOTO (ItOCa TMPUMEHSETCS
THJIPOKCU Kalus (peke HaTpHsl) B KOJIWYECTBE, IBOMHOM M BBIIIE MO0 OTHOLICHHUIO K HABECKE
PYZbl, U3 KHCIBIX (DIFOCOB OCTABIAIOT TOJBKO Oypy  rieT. Bpems mnaBku 20-40 MuUHYT, mpu
temnepatype 1050 °C.

IMuxra s pyast |1 knacca.

CrnenuansHbIMU ITpuéMaMH, NpuMeHstommumucsa npu miaske pyn |l kmacca ssusrorcs:
wWenounas niaeka (onucana eviuie), a T.IK. KUCIOMHOE 6blujenradusanue, OTHOCALEeC K
MOKPO-CYXUM MM KOMOMHUPOBAaHHBIM METOJaMH OIPOOOBAHHUS.

Cy1iecTByeT HECKOJIBKO CIIOCOO0B KUCIOMHO20 GblUYeNaUUBaHUs CTIOKHBIX PYI:

1. 10-20 r pynsl HarpeBaroT CO CMEChIO a30THOM U cepHOil kuciot 1:1, Harpesatot 10-15 MunyT
Ha TIecYaHoil OaHe, pa30aBIsAIOT BOIOH, PHIBTPYIOT, IPOMBIBAIOT, CYIIAT, MEPETHUPAIOT B CTYIIKE
BMeCTe ¢ (pUIBTPOM, MEPEMEIINBAIOT ¢ (PIrOCaMM M IUIABAT Kak pyly MepBoro, MO0 BTOPOro
KJ1acca, B 3aBUCUMOCTH OT COJIep>KaHus CyIb(UIO0B.

2. HaBecky pyabl oGxurator B mydene npu 700 °C. OboxkeHHy0 pyay pactBopsor B 10%
CEpHOW KHCJIOTE MPU OCTOPOXKHOM HarpeBaHWM Ha BojsHoW Oane. OcaxmaroT cepedpo NacCl,
KUIIATAT, GUIBTPYIOT, CyLIAT, ¥ 3aTeM IUIaBAT Kak pyay | kiacca.

Henocratkom 000oMX BapHaHTOB KHCIOTHOW OOpaOOTKHU SIBISIETCS 3HAYMTEIHHOE YBEIHMUCHHE
BpPEMEHU aHaIM3a.

CrnenmnanbHble IpUEeMbl IVIABKH PY/I CJI0’KHOTO COCTaBa.

K cinoxHpIM pynam OTHOCATCS pyAbl M HPOAYKTHl MX IepepabOTKH, COAeprKaliue
3HAYUTEIBHOE KOJIMYECTBO NMPUMECEH, 3aTPYIHSIOMNX TUIABKY M TPEOYIOUINX JOTOTHUATEIbHON
o0paboTku. K HUM OTHOCATCS pynbl, OoraTrble IIMHKOM, TEJUIypPOM, MEJbIO, JKEIE€30M, XPOMOM,
HUKEJIEM, KOOalIbTOM, BHUCMYTOM, MBIIIBSKOM, CYpPbMOM U Ap..

Cynbhuansle pyasl ¢ coepKaHUEM IUHKA PEKOMEHY€eTCsl IPEIBAPUTEIBHO 00XKUTaTh,

a 3aTeM yJalsITh OKHCh LIMHKA U3 orapka BaiienauynBaHuemM 10% -HOW cepHON KHMCIOTOHN mpu
HarpeBaHuu. OOXHUI pPEKOMEHJIyeTCs NpOBOIUTH MpH Temmneparype He Bbime 700°C,
MPOJOKUTEIBLHOCTh 00pabOTKU KUCIO0TOM 2-3 Haca.
[TonoGHBIN MeTOJ HCIONB3yeTCs M B clyyae pyA, OOraThlx MeAbl0, HHUKEIEM, BUCMYTOM,
KHUCIIO0THas o0paboTka BeneTcst a3oTHo kuciotoi (1:3). Cepebpo, KoTopoe 4acTU4yHO, JIUOO B
ciydyae oOpaOOTKM a30THOW KHCIOTOM, TOJHOCTBIO pacTBOpSETCS, 1ocjie  OKOHYaHUs
BoimienaunBanus ocaxaaroT NaCl, ocagok cobuparor, BeICYmIHBaOT. JlagbHEHUIIHMIA aHATU3
BEYT IIepOSPHOM U TUTEIHHOMN TUIaBKOM.

Eme onHMM BapuaHTOM IUIaBKH Py C BBICOKHM COJAEpKaHHEM MEIH SIBISIETCS METOJ
ITepkuHca. OCHOBHBIM IIPUHIMIIOM METOJA SIBJISIETCS MPUMEHEHUE BBICOKOTJIETUCTON HIMXTHI U
JIOCTaTOYHO OOJBIIOr0 KOJIWYecTBa cenuTpbl. [Ipu pacuere MIMXTHI, HA OJHY BECOBYIO 4acThb
okucioB wmenu mnpuxoautcs oT 137 mo 300 BecoBbix uactedt riera. [ns ocmabneHus
KOppO3Upytomero AeicTBus riera Ha 15-20 gacteit rieta 6epyTt 1 B.4. KBapia, cCoay B pazmepe
HaBeckH, Oypa He ucnonb3yercs. CenuTpy OepyT B pa3Mepe HaBECKH, IUIaBKY MPOBOJIST
OBICTpPO, MPU BBICOKOM TemriepaType, BpeMs 1iaBku 20-30 MuH.

Bosbmioit u30BITOK TIyleTa ¢ J00aBlIEHHMEM CEeJIUTPHl NPUMEHSETCS M TpH IJIaBKe
TEJUTYPUCTHIX pyJ. Bennunny HaBecKu peryiupyroT TakuM o0Opa3oM, YTOOBI B HEM coJepKanoch
He Oonee 0,1-0,2% Ttemnypa. IlnaBky BeayT mpu Kak MOXKHO OoJjiee HM3KOW TemIeparype.
BaxxupIM ycroBHEM MOTyUeHUS! HAJIEKHBIX PE3YJbTAaTOB HA3bIBAIOT TOHKOE W3MENbYCHHE PYAbl
70 0,071MM 1 KaK MO>KHO OoJiee TIIATeIbHOE NepeMeIIBaHie MTPU B3SITUN HABECKH.
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Jlia yaaneHust Tetypa 10 IUIaBKH BO3MOKHO NPUMEHEHUE MPEeBapUTEIbHOT0 00XKHUTa
npu temneparype 600-700 °C.

s omnpeneneHusi 3oi0Ta U cepebpa B CylbQUIHBIX pyAax, COAEpKaLUUX CYpPbMY,
UCTIONB3YIOT TPH METO/Ia: IUIABKY C CEJTMTPON M M30BITKOM IJIETa, IUIABKY C MPEABAPUTEIHHBIM
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIM ~ O0KMIOM, IUIaBKY C TpEABAPUTENbHBIM YyJaJIEHUEM
CYpbMbI 00pabOTKOM HaBeCKH cepHUCTHIM HaTpreM (NazS).

Jlis ycTaHOBIEHUS Kjacca pyJbl IO OTHOUICHHIO K CBHUHIYY (TJIETY)  MOXHO
BOCIIOJIb30BaThCs JAHHBIMU NPOBEJACHHBIX paHee OIpeaeIIeHUI CoJepKaHus Cepbl, yriepoja,
MBIIIBSKA, TUOO0 IPOBECTH OIpeieIeHHE OKUCIUTEIbHO-BOCCTAHOBUTEILHON CITIOCOOHOCTH PYAbI
IPOOUPHBIM METO/IOM.

[Ton OKHCTUTENBHO-BOCCTAHOBUTENBHOM CLIOCOOHOCTHIOMOHUMAIOT KOJIMYECTBO CBUHIIA,

BOCCTaHaBlIMBaeMoe (okucisgeMoe) 1 T ucciaeayeMoro Marepuana. st HEeKOTOpBIX
Cynb(UIAHBIX MHHEpPAJIOB BOCCTAHOBHUTENBHAS CIOCOOHOCTH OINpeJesieHa U OIKMcaHa B
JauTeparype:

DOnemenTtapHas cepa — 19,4

CBuHIIOBHIH Oi1eck — 3,41

Apcenonuput — 8 ,18

Mennsiii komuenad — 7,85

uakoBast oomanka — 7,87

[Mupur — 11,05

CypbMmsiablit 61eck — 6,75

. berbu pexomeHAyeT CICAYIONIIYIO IMUXTY JJIsl MCCIIEIOBAHUS BOCCTAaHOBHUTEIBHON
crocobHocT: Ha 3-10 r HaBecku, ABYKpaTHOE KOJIMYECTBO cofbl, 60 T riera, 5 T crekiia uiu
kBapua. OcHOBHOE TpeboBaHUE — OOJBIION M30BITOK TJIeTa MO OTHOIICHUIO K HAaBECKE, TOYHAs
HAaBECKa M YCTAHOBJICHHas BOCCTAHOBUTENbHAs CIOCOOHOCTH BOCCTaHOBUTENS. B mobom
JIPYroM ciiy4ae, HEOOXOIMMO IOCTaBHTh MPOOYy HA YCTAHOBJICHHE €ro (BOCCTAHOBUTEIIS)
BOCCTAHOBUTENBHONH CHOCOOHOCTH. [lmsi yero IuiaBUTCA IMIMXTa C TOYHOW HABECKOH
BOCCTAHOBUTEJIS.

Ecnu BoccTraHoBHTENbHAs CIIOCOOHOCTh pynabl HaxoauTcs B mpexaenax 0-0,7, Ho mpu
ATOM BEPKOJIEH U MITAK yIOBIETBOPUTEIBHOTO KA4e€CTBA, TO CYMTAIOT, YTO BOCCTAHOBUTEIbHAS
CIIOCOOHOCTH PYJIbI OOYyCNOBJIEHA HATHM4YMeM HEOOJNBIIOTO0 KOJWYECTBA MPOCTHIX CYNb(HIOB
(mupuT, CBUHIOBBIA Oyeck), 0e3 «3arpsA3HAIMX» KOMIIOHEHTOB. B »TOoM ciyuae Mmaccy
BEpKOJIes KOPPEKTUPYIOT, YMEHbIIIAsi KOJTUYECTBO BOCCTAHOBUTEJNS B IIUXTE, U MIIABSIT KaK pyay
| xmacca. Hampumep, npu npeaapurtenbHoi miaBke 10 r pyasl moidydeH BepkOiei, Becom 3 T,
T.€. BOCCTAHOBUTENbHAsI CTOCOOHOCTH pyabl paBHa 0,3. CremoBarenbHO, HaBecka pyasl B 50 T
BOCCTaHOBUT 15 cBuHIA. J{1s1 momyueHust BepkOiies, BecoMm 28T, He00X0JUMO BOCCTaHOBUTD €I1Ie
13 r cBUHIA, MCXOJS U3 BOCCTAHOBUTEIHHOM CHOCOOHOCTHM MyKH, ucnosb3yemon B L{ITAJI,
paBHo# 19, Heobxoaumo 106aBuTh B muxty 13/19= 0,7 r Myku B pacueTe Ha OJIHY TIPOOy.

Ecnu momyden  Oonbiioil BepkOiei, Mo BHU3yaldbHBIM MIpHU3HAKaM HE OTBEYAIOIINN
TpeOOBAHUSIM KayecTBa: XPYIKHUI, HEKOBKUN, TEMHBIM, TO PyIy OTHOCST KO BTOPOMY KJlacCy |
MPUMEHSIOT CHEeaIbHbIE METO/bI IIJIaBKH.

N3menenns B cocTaBe MIUXTHI MOTYT OBITh OOYCIIOBJIEHBI, KPOME COCTaBa Py/bl, TAKXKE U
KOHCTPYKIMOHHBIMU OCOOEHHOCTAMU 000pyAOBaHUs AJsi MPOOUPHON TuIaBKU. Tak, B KOMITJIEKT
000py/I0BaHuUs JJIs1 TUTCIILHOM TUTaBKK (PUPMBI - u3rotoButes «Furnacelndustriesy BxoauT cTou
JUISl IIUXTOBAHMS, KOTOPBIN MpeArnojaraeT 3arpy3Ky HIUXThl C HABECKOW HEMOCPEACTBEHHO B
IAMOTHBIC THUTJIH, 0e3 OyMaKHbIX TakeToB. Tak Kak OyMaKHbI TakeT oO0JiaJaeT CBOCH
BOCCTAaHOBUTEJIBHON CIIOCOOHOCTHIO, YUYTCHHONH B COCTaBE IIUXTHI, IPH MEPEXOJe Ha ITOT BUJ
nevyeil HeoOX0IUMO YBEIMYMBATH KOJTMYECTBO BOCCTAHOBUTENSI B UCITOJIB3yEMBIX IIMXTaX.

Xox padoTsl
l. IIpoBepka OKHCJIANTETbHO-BOCCTAHOBUTEIbHON CIIOCOOHOCTH PYAbI.
1. [IpuroToBUTH MMXTY JUIS MPOBEPKU OKUCIUTEIHHO-BOCCTAHOBUTEIHHONH CIOCOOHOCTH
PYZIbl HETIOCPEACTBEHHO B MOJMATHICHOBBIE MMakeThl. CocTaB MMXTHI: Ha HaBecky 10 r, riera -
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60, coma-20T, 6ypa - 10 T, cTexyio - 5 T, cepObpo METAUNIMUECKOE WM a30THOKUCIIOE, HCXOS
u3 pacuera 5 mr cepebpa Ha 1 mpoOy, BoccTaHOBHUTENH — | T.

2. TmarenbHO nepemeniats Npody Ha KieeHke 3-5 pas, pa3poBHATH cioeM He Ooiiee 1 cM,
pa3nenuTh Ha KBaJpaThl CO CTOPOHOH 1,5-3 c¢cM, HaOpaTh HaBeCcKy HEOOJNBIIUMHU TMOPIHSIMH,
HaOupass  ToYeyHble MPOOBI U3 KaXJOr0 BTOPOro KBajapaTa, OO0S3aTEIbHO BBIYEPIIBIBAS
Martepua, paBHOMEpHO, JI0 JIHA.

3. B3sarte Ha Becax HaBecKy mpoOsI 10 r ¢ Tounocthio £0,01 1.

4. AKKypaTHO NEpPEHECTH HABECKU B IMAKET C IIMXTOH, MOJOXKUTh €r0 Ha JIaJIOHb, JIPYroi
pYKOW TMepexarb, Tak uTOObI B IMaKeTe OCTAJOCh HEKOTOPOE KOJIUYECTBO BO3JyXa U
KauyaTeNIbHBIMH JIBIDKCHUSMU OOOWX PYK TIIATENILHO TepeMeliarh Mmpoldy ¢ IIMXTOH, m3deras
MPOCHINAHUS MaTepuana.

S. [TonMATHUICHOBBIN MAKET 3aBEPHYTh, BIOKHUTH B KyJIeK U3 KpadTOoBOI Oymarm.

6. [TomecTuTh MOBEpPX MOJUATUICHOBOIO IMaKeTa MOKPBINIKY B kKonuyectBe 15-20 r (ogHa
CTOJIOBAsI JIOXKKA).

7. Kynek 3akphITh.

8. Ecnu nnaBka BBIMONHSETCS HA MEYd ¢ (DPOHTAIBHOW 3arpy3Koil, mpoda ¢ MIUXTOH B
HOJIMATUIIEHOBOM MaKeTe cpa3y MOMELIAETCS B TUIellb, CBEPXY J00aBIISETCS MOKPBIIIKA.

9. [loBTOPUTH AEWCTBUSI MYHKTOB 2-8 i KaXJI0M NpoObl IIMXTYeMOH ©apTuu u

KOHTPOJILHOTO 00pa3ua.
10. B mocaj mocTaBUTH JIBE XOJIOCThIC MPOOBI (IIIMXTa C BOCCTAHOBUTEIIEM).

11.  Ilepematb mocaj c pabOYUM JINCTOM Ha yYaCTOK TUTEIbHOM TUIaBKU
12. HaBectu mopsiiok Ha pabodemM MecTe, MpOTepeTh HHCTPYMEHT W 00OpyIOBaHUE, TPU
HEOOXOJIMMOCTH CAENaTh BIAXHYIO YOOPKY.
13. B3BecuTh 0TOUTHIC, OYMINICHHBIC OT IITAKA BEPKOJICH.
14.  PaccuuTarh OKUCIUTEIHbHO-BOCCTAHOBUTEIHHYIO CIIOCOOHOCTD PY/IbI 10 Gopmyre (1):
m;—m;
OB=—",
ms

rzie My — Macca BepkOJIiest, MOJIYYSHHOTO MPH TUTaBKE MPOOHI;
M2 — Macca BepKOJIes, IMOIyIeHHOTO TIPH TIABKE XOJIOCTOM
poOkI (IIKUXTa + BOCCTAHOBUTEIH);

M3- Macca HaBECKHU MPOOHI.

®opma otdera. OTUET JOJKEH COAEpXKaTh Ha3BaHUE, LENb padOThI, MOPSIOK BBHIIOJHEHUS
JKCIepUMeHTa, pacdeThl. Crenarb BBIBOJABl O HAJIUYUU OKHUCIUTEIbHO-BOCCTAHOBUTEIBLHOM
cnocobHocTi. O00CHOBATh HEOOXOAUMOCTh KOPPEKTUPOBKH IIUXTHI.

3auatue 7. KyneaunpoBanue. [IpoBepka kauecTBa KaneJeii.

1. KyneampoBaHnue.

KynenupoBanue - 3TO OKHCIWTENbHOE IUIABJIIEHUE CIUIaBa CBHMHIIA C OJaropoaHbIMHU
MeTaJulaMHi, B pe3yJbTaTe KOTOPOro MOJy4aroT KOpOJIEK, coJepKalliuii 30510T0 M cepedpo,
U3BJICYEHHbIE U3 aHAJIM3UPYEMOT'0 BEIIECTBA ITPU TUTEIIbHOM IJIaBKeE.

KynenupoBanue BeneTcst B 3JEKTpUUECKOM meun (Mydene) Ha KameiasiX — MOPUCTBIX
cocy/ax, M3rOTOBJIEHHBIX W3 MarHe3uta ( MarHe3uTO-IIEMEHTHOH CMeCH, LEeMEeHTa, KOCTHOM
MYKH, IpeBECHOM 30i1b1) mpH Temmeparype 900-1000 °C.

OU3NKO-XUMHUYECKasi CyIIHOCTh KyNEeJIUPOBAHUS OCHOBaHA Ha Pa3jIMYHON OKHUCIISIEMOCTH
30/10Ta, cepeOpa M CBUHIA M H30MpPATENIbHOM CMayMBaHWU OKCHUIAMU METAJJIOB MaTepuaia
Karemu.

Ha mnpokaneHHyio Kameib CHENUaTbHBIMU LIMIILAMH 3arpy’katoT BepkOieil. CBuHen
IUTABUTCSI, OKUCISIETCS [0 TIJieTa, OOpa3yroIMics KHUAKUM TIJeT CTEeKaeT C pacIIaBICHHOTO
CBHUHIIA, CMayMBaeT Kalleslb W, BCIEACTBUE KANMMJUIAPHBIX CHJI, BOUTHIBAETCS MOPHCTOM Maccoit
kanenu (10 98,5%), gacth raeta ucnapsiercs (okoiuo 1,5%).
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I[To mMepe oxoHuaHusi KynenupoBaHusi ¢Gopma KOpoibka Bce Oosee NpHOIMKAETCS K
cpepuueckoil. [lo MCUE3HOBEHMH C TMOBEPXHOCTH KOPOJbKAa MOCIEIHHX ONECTALINX MKHUPHBIX
Karejb TJIeTa Ha HEM OCTaeTcs TOHKas IJIEHKAa OKCUIAa CBUHIA, KOTOpasl SBJSETCS MPUYUHON
UHTEpPEPEHIINM CBETa, OTPAKEHHOTO OT BHEIIHEH W BHYTPEHHEH IOBEpXHOCTEH IUICHKH.
BcenenctBue u3MeHEHUS TOJIIMHBI IJICHKH TIJIeTa MPOUCXOAUT CMEHa HHTEepPhEpEeHLINOHHBIX
1BETOB. JTa "Wrpa LBETOB", Ha3bIBaeMasi LIBETEHUEM, ITPOJIOJDKAETCA HECKOIBbKO cekyHI. [locne
HEro HAaCTyMaeT PEeKaJeCICHIIMs KOpOJIbKa, CBS3aHHAasi C MTHOBEHHBIM BBIIEJICHHEM CKpPBITOU
TEIUIOTHl IUIaBJIEHUsA. PekanecueHLus KOpoibKa, MPUBOAALIAS K MIHOBEHHOMY H3IyUYEHHUIO
APKOTO CBeTa, Ha3bIBaeTcsl OnnkoBaBueM. [locne GiMKOBaHUSA KOPOJIEK 3aTBEPAEBAET, U Ha 3TOM
KyHeITUpoBaHUE 3aKaHYMBarOT. Ha Kamenmu ocTaeTcst KOpOJeK, COAEp)Kalluii OiaropoiHblie
MeETaJIbL.

KynenupoBanue wuaer B aBTOIEHHOM pEXHUME, YTO 3aTpPyJHSET YIPABICHUE HM.
DK30TepMUYECKHE PEAKIMU OKHUCIICHHS CBUHIIA M MPHUMECEW MOBBIIIAIOT TeMIepaTypy CIliaBa
OTHOCHTENBHO TeMIIepaTyphl B kKamepe Teun Ha 50-200°C, B 3aBHCHMOCTH OT YCIOBHIA TIIaBKH. B
HAvYaJbHBIi MOMEHT KyIeJIMpPOBaHHs ABEPIbI Mydesst (JInbo crienuanbHble OTBEPCTUS B TEYH)
NPUKPBIBAIOT, TOKAa HE OOHAXHUTCA TOBEPXHOCTh CBUHIIA M HE o0Opasyercs 'ria3ok" wu3
pacmaBieHHoro riera. [locie 3Toro KymnenupoBaHUE BeOyT MPU OTKPBITHIX JBeplax mydens
(Tub0 oTBEepCTHSX) AT OOSCIICUCHUsT MPHUTOKA CBEXKEro Bo3ayxa. Ilo Mepe OKHCICHHS CBHHIIA
KOJIMUECTBO BBIICTISIONIETOCS 3a CUYET peakIMH Teria COKpAIlaeTcs, a TeMmIrepaTypa IJIaBICHUS
CIUIaBa 30J10Ta M cepedpa CO CBHUHILIOM MOBbIaeTcsa. [I03TOMy MO OKOHYAHUU KyHEIUPOBAHUS
Temmeparypa B Myderne nomxHa ObiTh B npeaenax 900-1000°C. Hawunydias BOCpor3BOAUMOCTh
pe3ynbTaToB obecreunBaeTcs HPU KyNeIUpOBaHWHM B MHTepBaie TemmepaTyp Ha 5-40°C Humke
TEeMIIEPaTyphl MIIABJICHUS KOpPOoJibKa 01aropoanbix MetaiioB (T, uuctoro cepedpa 960°C).

2.11oTepu 0J1arOpOAHBIX METAJVIOB IIPH KYIIeJIMPOBAHNH.

PesynbTaThl KynenupoBaHUS 3aBHCIT OT MHOXKECTBAa (PaKTOPOB: TEMIIEpaTyphl H COCTaBa
atMocepsl (colep:kaHue KHCIOpoa, MapoB IJIeTa, BOCCTAHOBUTENIBHBIX Ia30B U T.lI.) B KaMepe
neyn, TCEMIICPATyphbl Karejih, CKOPOCTW HW HAIPaBJICHHA AOBHWXCHUSA TIa30B OTHOCUTCIILHO
MOBEPXHOCTU PACIUIaBICHHOTO CBHUHIIA, COACpXaHU HpuMeced U OJaropoJHBIX METAIOB B
BepkOIiee, Macchl BepKOIies, TEXHOJIOITMH U3rOTOBJIEHU Karesnel (¢popma, MaTepua, MopucTocTh

U T.7.), IefiCTBUI oneparopa, KOTOPBIH BU3yaabHO KOHTPOJIUPYET OKOHYaHHE Ipoliecca.
—2060 —4500

Kyy=13-103e 7 (1) wu Kag = 52-107%¢" T (2) Tlotepu 30mota 1
cepebpa IIpH KyNeJIUpOBAHMH B OCHOBHOM CBS3aHbl C PAacTBOpPEHMEM HX B riere. Ha mepsoii
CTaJM¥ KyNEJIMpPOBaHHS — COKPALIEHMH BEPKOJIES, MOTEPH ONpEIENSIOTCS pPaclpeeeHueM
OaropofHBIX METaJIOB MKy BepkOIeeM M IUIEHKOH TIJeTa Ha €ero MOBEPXHOCTH.
Koo uIMenTHI pactpeaeneHus 3010Ta U cepedpa MeXIy IJIETOM M CBHHIIOM, COOTBETCTBEHHO
paBHsI [3]:

Ha craguun oOpa3oBaHusi KOpoJibka MOTEpPU OJIATOPOIAHBIX METAIOB OOYCIOBJIEHBI HX
PacTBOPUMOCTEIO B TJIeTe, KOTOpas B MHTepBasie TemmepaTyp 960-1100°C cocrapnser as 30m0Ta
0,28-0,36%, mis cepedbpa — 4,8-5,6% [7]. Ilpu HU3KOM CKOPOCTH BIMTHIBAHUS TJIETa B Karelb HA
HocJeIHeH CTaJuu KyNeIupoBaHWs WIM TPU CPaBHUMOM BeIMYMHE IOp Kalleld C pa3MepoM
KOpOJIbKA, BEIMYMHA MAacChl TJIETa, HAXOMSIIETOCS B KOHTAKTE€ C KOPOJBKOM, BO3PACTaeT, 4TO
COOTBETCTBEHHO YBEIMYMBAET TOTEPH ONIAropoHbIX METATIOB.

[lepen 3arpy3koil BepkOjes Ha Kaleid, €ro TIIATeIbHO OYHINAIOT OT OCTaTKOB IIIaKa,
KOTOpbIE TpU pPAcCIUIaBICHUM 3aKyNOPUBAIOT MOPHI Kaleidu, CHUXXasg TEeM CaMbIM CKOPOCTb
BITUTHIBAHUS TJIETA.

[Torepu cepebpa mpu KynenupoBaHMM MOTYT jgocturate 5-100%, 3omora — 5-10%. C
YBEIMYCHUEM TEMIIEPaTyphl B KaMepe MeYH WM TeMIepaTyphl paciijlaBIIeHHOTO CBHHIIA (33 CUET
YBEJIMYEHUSI CKOPOCTH OKHCIEHHs) Bo3pacTaeT Kod(h(UIMEHT pachpeaesieHus: OJaropoIHbIX
METAJUIOB MEX/Ty TJIETOM W CBHHIIOM, YTO IPUBOJIT K YBEIIMHUEHHEO TOTEPb.
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Ha pesynbTaThl KynenupoBaHus MO cepeOpy, MOKET OKa3bIBaTh BJIMSHHE 3acajla CBUHIA B
Koposibke. C yMEHBIIICHHEM TeMIlepaTypbl (B KaMepe Medy WM TEeMIEpaTyphbl PaciuiaBICHHOTO
CBUHIIA) YBEJIMYMBAETCS BEPOATHOCTH 3acaabl. [lodyuyeHue pe3ynbTaToB, B KOTOPBIX 3acajaa
CBUHIIA MpPEBBIIACT MOTEPH cepedpa, CBA3aHO C HEKOHTPOJIMPYEMBIM  IPOIECCOM
MPEKICBPEMEHHOTO 3aMOPaXUBAaHMsI KOPOJIbKa M3-32 OKOHYAHHS Mpolecca KyNeJIUPOBaHUS MIPH
TEMIEpaTypax HIKE JOMYCTUMBIX. Takol pexuM pabOThl 3HAYUTENBHO  yXYAIIACT
BOCIPOM3BOANMOCTh PE3yIbTaTOB.

Cuutaercs, 4TO TpH MPABWIBHO NPOBEICHHOM KYICIUPOBAHUH IOTEPU 1O cepedpy
KOMIIEHCUPYIOTCSl 3acafoil cBUHIIA B Kopoibke [1]. TeM He MeHee, HaJEKHOCTh U TOYHOCTH
pEe3yIbTAaTOB KYMEJIUPOBAHUS W aHAIU3a, B LIEJIOM, BO3PACTaET, €CIIM YYUTHIBATh MOTEPHU IMPHU
KyHEeJIUPOBaHUH.

3.Y4er noreps 30J10Ta U cepedpa NP KyneJMpPOBAHUN

B nwureparype ommcansl jaBa crmocoba ydeTa IMOTEph OJIATOPOAHBIX METAIOB IpU
KyHEeJIUPOBaHUH.

[TepBbIii cioco0 3akiTovaeTcs B IJIABKE MaTepuaia Kareild Mocjie KyNeJlIupoBaHHs MPOObI.
Jis 3TOro Kamenb HM3MENbYAlOT M IJIABAT C KOMIIOHEHTAMH HIMXThI, C MOCIEAYIOIIUM €ro
KYIIEJIMPOBaHUEM, PA3BAPUBAHUEM M B3BEIIMBAaHUEM KOPOJIbKA U KOpTOukH. HalineHHOoe 3HaueHue
Macc 30J10Ta U cepedpa MpubaBIsAIOT K JaHHBIM aHAJIKU3a MPOOHI.

Bo BTOopom cmocobGe mOoTepH OINPEACNAIOTCS MO KOHTPOJBHOMY Y€Ky, KOTOPBIH
KyHeJIUpyeTcs OJHOBPEMEHHO C BepkOjeeM aHanu3upyemoil mnpoObl. Jljis HpUrOTOBICHUS
KOHTPOJILHOTO YeKa YMCTOE 30JI0TO M Cepedpo OTBEIIMBAIOT B KOJIMYECTBAX, COOTBETCTBYIOIINX
pe3ylbTaTaM MpeABapUTENbHOIO aHallu3a MPoObl, U BBOASAT B IMPOOHPHBIMA CBUHEIl Maccou
paBHOI Macce BepkOses, MOIXy4eHHOro Ipu IiaBke npoObl. [lo m3MeHeHuro macc 30510Ta U
cepedpa B KOHTPOJIBHOM YEKE OMpPENEeNsIOT MOTEPH U MO 3TUM JAHHBIM MPOBOJIAT KOPPEKLHUIO
pe3yJbTaTOB aHaIN3a MPOOHI.

O6a 3Tux cnocoba peaKo MPUMEHSIOTCS B MAaCCOBOM MPOU3BOICTBE aHaNu30B. IlepennaBka
Kameyied MNPOWU3BOAUTCS MNpU NPOOMPHOM aHAIM3€ HA METAUIBI IUIATHHOBOM TPYIMIBI, YEKH
UCIIONIBE3YIOTCS B 0053aTEIHHOM MOPSAJIKE TOJIBKO MPU MPOBEACHUH aHAN3a JUTaTypHBIX CILJIaBOB,
B QHAJIN3€ re0JIOTUYECKUX MTPOO OHU MPAKTUUYECKU HE MPUMEHSIOTCS.

Cy1iecTByeT pacueTHbIN criocod ydera nmotepb. GopMyIibl Al ONPEAeIeHUs OTEPh 30JI0Ta
U cepebpa Mpu KyNeaIupoBaHUU MOJIy4eHBbl M3 TEOPETHYECKUX IIOJIOKEHUH IIpolecca
KynenupoBanus, kodpdumuent pacnpenenenus (K) OmaropoaHblx METalIOB MEXIY TJIETOM U
CBMHIOM, 3HA4YCHUA MPCAIKCIIOHCHUOMWAJIBHOIO MHOXUTCIIA W SHEPruu AaKTHBALUK IIPOLCCCOB
ONpeIETIEHBI 110 KYNEITUPOBAHUIO KOHTPOJIBHBIX YEKOB.

—2060 mp
= 21073 .71 - L —(
Amy, =137-1072-e T -my, lTll.OSmAu +1-92mAg( ) TexHOMOrHSL KYNEIHPOBAHHS U

y4eT NOoTeph MO CHoco0y Npou3BOJATCS cieayromuM oOpa3soMm. CHayala JenaroT aHalIu3
KOPPEKTUPOBOYHOM HABECKHU.

Kynenuposanue Bepk6Iies Ipi 9TOM BeyT Tpu Temmeparype 940-960°C. TTo pesymbpraTam
aHajM3a KOPPEKTUPOBOYHOM HABECKM M TPOrpPaMME COCTOSIHMS CHCTEMBI 30J0TO-cepedpo
OTIPENIeNIAIOT  TEMIIEPaTypy IUIABJICHUS KOPOJIbKa OJaropoJHBIX METaUIOB KOPPEKTUPOBOYHOMN
HaBECKHM, KyTeJIHMpoBaHue BepkOyes OCHOBHOI HaBeCKH BeyT mpu Temmeparype Ha 40°C muxe
TEMIIEpaTypbl IUIABJIEHHUsS KOPOJIbKA KOPPEKTHPOBOYHOM HaBeCKH. Temmeparypa H3MepsieTcs
TepMornapoil B kamepe neud. Ilocie okOHYaHUs KyNeIMPOBAHUS Kareld BBITPYXAlOT U3 IEYH.
[Torepu 3010Ta (AMau) U cepedpa (AMag) MU KyHEIUPOBAHUN ONPEIENSIOT B 3aBUCUMOCTH OT
temriepatypbl (T), Maccel BepkOses (Mg), Macchl 3070Ta (May) U cepedpa (Mag) B KOPOJIBbKE

aHaM3upyeMoi poOsI 1o opMyiaM (pa3MEpPHOCTD - MI):
—4500 mp

Ampg = 0.137-¢ T Mg bn7 55, + 1.92my,

(4)
Copneprxanue B mpobe I/T onpeaesisitoT no GopMyiam:

30



Mag= Mk-Mau  (B)

My, + Am
Ag = A8 T T 81000 (6)
Ml'[p06bl
mp, +4m
Cry = —2"—"21000 (7)
Ml'lp06bl

rae:  Mupose — Macca Ipoobl, T
Mk - Macca KOpoJibKa, M

@opmynel  (3-7) MOKHO NMPUMEHSTH TOJIKO JJISi BEpKOJIEEB C COACp)KAHUEM MpHUMecel
Huxe 0,5%, T.K. 3HaUMMOe BIMSIHHUE IPUMECEH Ha pacrpeaeneHue 01aropoaHbIX METANIOB MEXTY
TJIETOM W CBUHIIOM OHM HE YYHTHIBAIOT. Mcmoibp3yeMble Kameiaw 00s3aTeNbHO JOJKHBI MMETh
MOCTOSTHHBIE XapaKTePUCTHKU. UeM BbIIIE TOYHOCTh MOAJEPKAaHUS 33JaHHOW TEeMIEepaTypbl U
HIDKE TPAJIMEHT B KaMepe TIeUH, TeM BBIIIe TOYHOCTh Y4eTa IMOTePh MPH KYIEINPOBAHHUH.

Copepxanue cepeOpa B X0JIOCTON pooe (TIIeTe) TakKe ONPEAEISETCS C YUETOM MOTEPb.

Jns momydenust pesynbratoB 1o |l kareropum TOYHOCTH pacyeTbl W TEXHOJOTHIO IS
MacCOBOT'O TPOU3BOJICTBA AHAIU30B MOXKHO YHPOCTHTH. [Ipu m3MeHeHUU Macchl BepKOJieeB B
npeaenax 25-35 r. B pacdeTrax MOXKHO HMCMOJb30BaTh oAHYy BenuuuHy — 30 r. [lo conepskanuro
cepebpa (30510Ta) B KOPOJbKE TpEABAPUTEIBHOW TPOOBI  OMpENessioT TeMIepaTypy
KyHeJIUpOBaHUs BepKOJies aHaIM3UPyeMOU HpoObl MO ClEAYIOIIEl CXeMe: IPHU COJACpKAaHUU B
Koponbke cepedpa 100-70% (Macc) Kynenuposanue nposoasaT npu 940°C, 70-40% - 985°C, 40-
0% - 1025°C. B pacyerax COOTBETCTBEHHO HCHOJB3YIOT OJHY M3 TPEX YKa3aHHBIX TEMIEPaTyp.
TouHOCTh MOANEPKAHUS TEMIEpPATyphl KyNelTHpOBaHHs NOMKHA ObiTh He Hike * 15°C. Ilpm
YBEJIMYEHUU TOUYHOCTH TOJACpPXKAHHUS TEMIEpaTypbl BOCHPOU3BOAMMOCTH  PE3YJIHTATOB
YBEITUYHUBACTCS.

4.KoHTpO/Ib KaYecTBa Kanesen

[Toka3zarenem KayecTBa Karesien sSBISIOTCS MUHUMAJIbHBIE TIOTEPU OJIarOPOJIHBIX METAIIOB,
JUIS 4Yero He0OXO0IMMO OCYILECTBIISATh BXOJHOW KOHTPOJIb KauecTBa.

B naboparopusix KOHTpOJIb KauecTBa Kamnesiel OCyIeCTBISETCS B IBE CTAIUU:

-BU3YaJIbHBIN;

- KOJIMYECTBEHHBIN (KynenupoBaHue HaBecku cepedpa 100 mr);

[TpuromHbIMH IS KYNEIUPOBAHHUSI TPH MPOOHPHOM OMPEIEIIEHUH 30JI0Ta CUUTAIOTCA
Kareu ¢ oTepsiMu 1o cepedpy <2%, pu mpoOdupHOM ompeneneHuun cepedpa - < 1%.

4.1 MeToapl KOHTPOJISI KayecTBa Kameyen

OCHOBHBIC XapaKTEPUCTHUKH Karejel, KOTOpble MOJHKHBI KOHTPOJIMPOBATHCS, MTPUBEICHBI B
nabopatopHoil pabore Nel. JluHeiiHble pa3Mepsl MOTYT BapbUpOBaTbcs Yy  pa3HBIX
POU3BOJUTENIEH, B 3aBUCUMOCTH  OT BUJAOB aHaIu3a, JUIsi KOTOPOTO OHU MCIONb3YHOTCS,
KOHCTPYKIIMU T€YH, MaTepHala, U3 KOTOPOTo Kareln U3rOTOBJICHbI. Pa3Mephl pernaMeHTupyoTes
TexHMUeCKUMH YCIOBUSMH Ha JaHHOE W3/eIHe, B KOTOPBIX VYKAa3bIBAIOTCS W JIOIYCKH
(MakcUMalbHbIE OTKJIOHEHHS) OT YCTAaHOBJIGHHBIX pa3MepoB.  MakcUMaiabHO JOMyCTUMAs
€MKOCTh [0 CBHHIy  OIpeAessieTcs, B OCHOBHOM,  MAaTepHUajoM, M3 KOTOPOIro Kamelib
u3rorosneHa. J[is kameneil M3 KOCTHOW MyKHM OHa cocTaBiseT 3/4 OT Macchl Kamenu, i
MarHe3uToBeIXx — 2/3. llBeT Kamemu KOHTPOJMPYIOT BHU3yaJdbHO, CPaBHHUBAs C OSTAJIOHHBIM
o0pasiom.

4.11 Pazmepsl u3ienuii IpoOBEPSIIOT METATUTMYECKON JIMHEHKOM C IIEHOW JieNIeHus | MM rin
JPYTUMH CPEJICTBAMH, 00ECTIEUMBAIOIIUMH 3a/IaHHYIO0 TOYHOCTh U3MepeHus. Pasmepsl npsaMBIX,
U3JeNUil ([UIMHY, TIHPUHY) H3MEPSIOT M0 IBYM MapajuIebHBIM TPaHSM MOCEPEINHE KaKIOH
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rpand. TonmuHy U3AeNUi U3MEPSIOT MO YEThIpeM TpaHsAM. 3a pe3ysbTaT NPUHUMAIOT CpeIHee
3HaYCHHUE.

4.1.2 I'myObuHy OTOMTOCTH Kpasi ONPEACIISIIOT ITAHTCHIIMPKYJIEM C IIEHON AeieHus 1 mMm.
Jis w3genuii 0co00 CIIOKHOM KOH(QUTYypaluu B MeECTaX, I/Ie 3aTPyJAHCHO MPHUMEHEHUE
U3MEPUTENIbHOTO MHCTPYMEHTa, JOIMYCKaeTCsl ONpeleNsTh IIOKa3aTeld BHEIIHEro BHJA
OpraHOJIENTUYECKHM METOIOM.

4.1.3. Ilpu npoBepke HAa MPOYHOCTH MPH yAape, JBE Kareiau 0e3 YCHUIHs MOCTYKHBAIOT
apyr o6 npyra 2-3 pasa, Kamenbp mpu 3TOM He JOJDKHA pacKpaliMBaThCs M TpeckaTthes. [Ipu
IIPOBEPKE Ha MPOYHOCTh K M3JIOMY Karellb OepeTcst IByMsl pyKaMH 3a MPOTHUBOIOJIOKHbIE Kpasl.
[IpuknaspiBaeMoe yCHIIME MOXET OBITh HANpaBJICHO, KaK B  OJHOM HANpaBJICHUHU, TaK U B
pasHbIe (CKpyYHBaHHE).

4.1.4. MakcuMaiabHyl0 Maccy NOIVIONIAEMOIO CBHUHLA ONPEIENSAIOT ONBITHBIM IIYTEM,
BBITIOJIHSSL ONEpalfio KyNelupoBaHUs  BepKOJeeB pa3iMyHONl MacCchl OT IUIAaBKU XOJOCTBIX
npo6. MakcuManabHYI0 Maccy CBHHIIA, ITOTJIOMIAEMYIO Kareibio 0e3 MpOoTeKaHus Ha MOJ TeYH,
(bUKCHUPYIOT U PACCUYUTHIBAIOT OTHOIIEHHE MACChl CBUHIIA K MACCe Karlelu.

4.1.6. Ilpu mpoBepke Kkamenel Ha morepu cepebpa OepyT HaBecky maccoil 100 mr
xumuaecku yucroro cepedbpa (I'OCT 6836-54) wmapku Cp 999.9 ¢ tounoctsio (+ 0,3 mr) u
HaBecKy cBUHLIOBOM ¢onbru Mapku CO (I'OCT 3778-65) maccoii 5 r ¢ Tounoctso (+ 0,02r.).
BrInonHsI0T onepanuio KyneJaupoBaHHUsl, MOJIYYSHHbIE KOPOJIbKH B3BEUIMBAIOT C TOYHOCTHIO (£
0,1) mr.

Pacuer norepn cepedpa:

100 — 2220 — x o (8)

rue:

My- Macca cepedpa 10 KyNesini;

My — Macca cepedpa nocie Kyneasumy;

X- morepst cepedpa B %o.

Xoxa padoTbI:

1. I[IpenBapuTenbHble onepaluu

1.1.PaccoptupoBaTh napTUIO Kameined @O Jare Mpou3BOACTBA. Eciau mpucyTcTByeT
HECKOJIbKO KOpOOOK Karienei, NMpOU3BEACHHbIX B OAMH JI€Hb, TO KaKJIOM M3 HHUX CJIEIyeT
IPUCBOUTH MOPSIKOBBIA HOMEp U HAMKCATh €ro PsAZOM C JaTOl yKa3aHHOW Ha KOpOOKe.

[Tpumep naanucu : 20.06.09 Nel, 20.06.09 Ne2 u T.1.

1.2.0106path u3 kaxa0i KopoOku 1o 8 kaneneit(3% KOHTPOIIb).

[Tocne oTbopa mpoMapKUpoBaTh caMH Kareld, yKa3blBas JaTy MPOU3BOACTBA, MOPSAKOBBIN
HOMEp KOPOOKH, HOMEp KaIleJu.

[Tpumep Haanucu: 20.06.09 Ne 1/1

1.3.3aHecTn BXOAslME JaHHBIE B OKYpHaJI NPOBEpKH KauecTBa Kamejel (mary
U3TOTOBJICHUS, TOPSAKOBBIA HOMEpP KOpPOOKH, HOMEp Kaleiu nu ®HUN.O. omneparopa,
W3TOTOBUBILETO MAPTHIO).

2.IIpoBepka COOTBETCTBUS U BU3YaJIbHbBIN KOHTPOJIb

2.1.11pu BCKpBITUU KOPOOKH IMPOBEPUTH HATTMUME IOKYMEHTOB C YKa3aHUEM JaThl
IIPOM3BOJICTBA U (PaMUIIMU OIlepaTopa, M3rOTOBUBIIETO MAPTUIO, CPABHUTD C HAJMKCHIO Ha
KOpoOKe.

2.2.Ecnu 10KyMeHThI He 0OHapy>KeHbI UM HallIeHO HECOOTBETCTBUE 3aMKcell Ha KOpoOKke 1
B COIPOBOJIUTENIBHBIX JOKYMEHTaX, TO KOpoOka, OpakyeTcs, 0 ueM JelaeTcsl 3aluch B JKypHaie
IPOBEPKM KauecTBa Kamejell M Ha KOpOOKe, COCTaBISIETCS aKT M OTIPaBISIETCd BMECTE C
0TOpaKOBaHHON KOPOOKOH.

2.3. BuzyajibHO OLIEHUTH Ka4€CTBO MO CJIEAYIOIIUM IMPU3HAKAM:

- BET Karesu (CBETIIBIN, )KEITO-KOPHUYHEBBIN )

- OZIHOPOJHOCTh MaTepuaa Karenu (MeJIKO UCTePThI MaTepua)

- [JIAJAKOCTh TIOBEPXHOCTH (6€3 U3JI0MOB M LIIEpOXOBATOCTEH)

H
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- OTCYTCTBHUE TPEIINH

- IPOYHOCTbH Ha U3JIOM

2.4. Eciii BU3yabHBIA KOHTPOJIb BBISIBUIT SIBHBIM Opak, TO IEWCTBHS COTIACHO I1.2.2.

3.BrlnosiHEHUE Onepaluy KyIeaupoBaHUs

3.1 3anonHuTh paboYuil JIKCT.

3.2 B3aTb HaBecky Maccoit 100 Mr XuMHUYECKH YUCTOTO cepedpa ¢ Tounocthio (£ 0,1 mr).

3.3 B3ath HaBecKy CBHHIIOBOM (hoibrm Mmaccoil 5 r ¢ tounocthio ( = 0,02r.). 3anectn
3HAYCHUS HABECOK cepedpa W CBHHIIA B )KypHAJ IPOBEPKH KayeCTBa.

3.4 TlomecTuTh MpoOBepsieMble Kamelld B KYyNEISUOHHYIO Meyb. 3amnucaTh BpeMsl Hadaja
kynensiuu. [Ipu Temneparype neun 900-950 °C momecTuTh CBUHIIOBBII CBEPTOK C cepedpoM Ha
karesnb. Ha0nogate MOMEHT paciiiaBieHHs CBUHIIA U OOHAXEHHS €T0 MOBEPXHOCTH.

3.5 Kynensiuus ueT 10 MOJTHOTO BIUTHIBAHHS CBHHIIA B Kamelnb (OJMKOBaHUS cepeOpsSHOTO
KopoJsbka). HabmonaTh cokparienue Kopoiibka, 3aceub Bpems OiinkoBanus. [lepeiBUHYTh Kameau
Onne K JBeple s IOCTENEHHOro OcCThiBaHMA. [lo OKOHYaHMIO KyNelsiMM U3BJEYb
CHEIMAIbHBIMHM IIUIIAMH Kalelu W3 IMe4YHd, JaTh UM OCTbITh. [IMHIIETOM CHSTH KOPOJBKH C
Karesnei, OYUCTUTh UX OT OCTaTKOB MAarHe3WTa, pacCMOTPETh, 3alHCaTh B OTYET OCOOEHHOCTH
BHEIITHETO BHUJA KOPOJBKOB (HAJIMYHE IIEPOXOBATOCTEH, pocTa W Ap.) M Kamened (Haiuyue
OKpAILIEHHOT0 1IUIaKa, MEJKHUX KOpPOJIbKOB, 3acTpSBLIMX B Kaleju), IOMECTUTb B UHCThIE
nojanucaHusie haphopoBbie TUTIH.

3.6 IlomydeHHbIE KOPOJIBKU B3BECUTh € TOYHOCTHIO (£0,1 Mr), pe3ysbTaThl B3BELIMBAaHUS
3aHECTH B )KypHal.

4.Pacuet motepb cepedpa.

Paccuurats norepu cepedpa no dpopmye (8).

Ecin X<I1, To Kaneau MOryT MCIOJB30BaThCS B aHAINU3E JJI OINpPENEICHUs COJIEep/KaHus
30J10Ta U cepebpa ( HaHeCTH Ha KOPOOKY Haamuch «aast AU u Ag).

Ecin X <2, To Kamenu MOTYT MCIOJb30BaTbCsl B aHAIW3€ JJI OINPEAETICHUS] TOJIBKO
COJIepKaHusl 30J10Ta (HAHECTH Ha KOPOOKY HAJIUCh «TOJIBKO TSt AUY).

Ecin X>2, To xamenu U3 JaHHOW KOPOOKM IepenpoBepsitoT Ha morepu cepedpa. Ilpu
MOJTBEPXK/ICHUU pe3yibTara, EeHCTBUS COINIacHO m.2.2.

®opma oryera:

OTtuer noJKeH co/epKaTh Ha3BaHUE, 1eNb paboThl, HOPSAIOK BHIMOIHEHUS SKCIIEPUMEHTA,
HaOJIIOIEHUsT 3aX0J0M KYINEJIMPOBAaHUS, OCHOBHBIE J3Talbl, pacueTbl. PacKpbITh CYIIHOCTh
Ipolrecca KyneJIupoBaHNs U OCHOBHBIE ITapameTpsl. [lepeuncinnuTs OCHOBHBIE XapaKTEPUCTUKU
U MeTOJbl KOHTpoJis KadecTBa Kamened. Crenare BbIBOABI 00  HCHOJIb30BaHUU
IIpOaHAIU3UPOBAHHON MAPTHUH Karleel B MpoOMPHOM aHaIn3e.

3ansaTue 8. PazBapuBanue kopoJibkoB. [IpoBepka 3010ThIX KOPTOUYEK HA «3acangy»
cepe0Opa.

Onepanys pa3BapuBaHUs KOPOJIBKOB 3aKJIIOYAeTCs B pa3felieHuu 30J10Ta U cepedpa,
IIyTEM PAcCTBOPEHMSI IOCIETHETO B @30THOM KUCIIOTE.

PactBopeHnue cepedpa B paz0aBiIeHHOI a30THOM KHCIIOTE MPOUCXOIUT 10 PEAKIINHU:

3Ag + 4HNO3 = 3AgNO3z + NO + 2H.0

B kpenkoit a30THOM KMCI0TE MPOUCXOAUT PEAKIIUS:

Ag + 2HNO3z = AgNO3 + NO2 + H20

Paznenenne 3o0mota M cepebpa a30THOM KHCIOTOW OCHOBAaHO Ha €€ CIOCOOHOCTH
KOJINYECTBEHHO PACTBOPSTH CEpPeOpO MPH OMPEAETICHHOM COOTHOLIEHUH 3THX METaJJIOB.
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CooTHol1ieHre 30710TO:cepedpo, MPU KOTOPOM MPOUCXOAUT KOJIUYECTBEHHOE pa3/ielieHne
3aBUCHT OT BHUJA aHAIM3HPYEMOTro marepuaia. Tak, IUIs 30J0TOCEpEOPSHBIX CILIaBOB JaHHOE
COOTHOIIIEHUE, PEKOMEHAYEMOE pa3HbIMU UCTOYHUKAMHU, BapbupyeTcs ot 1: 2,2 no 1: 3.

OnTuMalbHBIM AJI pa3BapUBaHMs OOTraThIX CIIABOB SBJISIETCS COOTHOLIEHHE 30J10Ta K
cepebpy 1:3, npu OousbliieM coaep KaHUU 30JI0Ta PE3KO BO3PACTAaeT BEPOSITHOCTH HEIMOJIHOTO
paszieneHus CIulaBa M 00pa3oBaHHUs «3acajbpD» cepedpa, a TakKe YBEIUYMBACTCS BpeMs
pa3BapuBaHUsl.

IIpu HemoctaTke cepebpa B KOpOJbKE €ro BBOJAT KBapToBaHWEM. llepBoHavaIbHO
TEPMHH «KBAapTOBAHHE» OTHOCHIICA (10 CBOEMY CMBICITY) K MOJIYYEHHIO CIUIaBa B COOTHOLICHUU
Ag : Au = 3 : 1. B HacTosmee BpeMs 3TOT TEPMHH O3HAYaeT NPHUBEIECHUE KOPOJbKA WU
HABECKU CILJIaBa CIUIABJIICHHEM C cepeOdpOM K COOTHOIICHMIO, YJOBIIETBOPSIOIIEMY YCIOBUSIM
KOJIMYECTBEHHOTO pa3JeJIeHNs KUCIOTOM.

[Ipu ananuse reo’oruyeckux Mpod, copepkKaHHs 30J0Ta MOTYT ObITh OYEHb MAaJIbIMH,
(coBpeMEHHBIE METOJIMKH Ha MPOOMPHOE OIpeneeHue 3070Ta M cepedpa HMMEIOT Mpeaent
onpezeneHus npu rpaBumerpudeckom okoHuanuu 0,20 r/T, 30510Tasi KOPTOUYKA MPU 3TOM UMEET
maccy 0,010 mr [3]). B sTom ciydae, cepeOpo MPHUKBAPTOBHIBACTCS B COOTHOIICHUU TOPA3/I0
OospiieM, yeM 1:3, cormacHoO JaHHBIM, MPUBEACHHBIM B Ta0OuIe Po3se (Tad.1).

Cuuraercs, YTO paCHbUICHHUS KOPTOYKM HE MPOUCXOAMUT JaKe€ MPH COOTHOIICHHUH
metauioB nopsika 1:1000. 3. ber6u pekomMeHayeT NPUMEHSATh HArpeTyr0 a30THYIO KHUCIOTY B
COOTHOIIEHUU 1:7 Kak MEepBBIA PacTBOp JJIA pa3BapUBaAHUS KOPOJIBKOB C COAEpKaHUEM cepedpa
or 3 go 1000 u Oonee wyacteii Ha ogHy uyacTh 3o0noTa. [loaTomy, Maccy cepedpa,
IIPUKBApPTOBBIBAEMOr0 K MpoOe, MpU ONPENCIIEHUU 30JI0Ta, PACCUUTHIBAIOT, MUCXOAS, B TOM
yucine, 1 u3 yaooctsa padotel. Kopoiek momkeH ObITh TaKMM, YTOOBI €ro ObLII0 YA0OHO CHUMATh
C Kamenu, oTOMBaTh M MPOU3BOJAUTH JPYrue HEOOXOAMMbIE MAHUITYJSIIMU O€3 pucka IMOTepH,
IIPU 5TOM, HE JIONycKasl mepepacxoja cepedpa WM ero Colu.

Tak, npu aHanu3e psAOBBIX T'€OJIOMUECKUX MpoO IMPHUKBApTOBKa cepedpa B ILIUXTY
MPOU3BOIUTCS U3 pacuera 4-6 Mr MeTalljia Ha OJIHYy mpoOy.

Kpome obecrieueHust noaHOTHI pa3BapuBaHUs, cepeOpo, B 3TOM Ciydyae, UTPaeT U poiib
JOTIOJTHUTETIFHOTO KOJUIEKTOpa B TUTENbHOHM IUIaBKe, T.K. cepedpo oOpa3yeTr ¢ 30J0TOM
pacTBOPHI MPAKTUUECKH B JIFOOBIX COOTHOIICHUSX.

Tabmuna 1
Tabauua Poze
Macca 30710Ta, MT OTtHoweHune cepedpa K 30J10Ty
Memnsire 0,1 20-30:1
Oxkouno 0,2 10:1
Oxkouno 1,0 6:1
Okono 10 4:1
Bonee 50 23:1

KOpOJILKI/I OT aHajlin3a T COJIOTHYCCKHX Hp06 nepea pasBapuBaHHUCM OTOMBAIOT Ha
HAKOBAJIBHE JI YAAJICHHA OCTATKOB Kall€lik C IMOBEPXHOCTU KOPOJIbKA. CriocoOHOCTh HacCTHIl
Karejm NpujIrMiaTb K KOPOJIbKY 3aBUCUT OT MaTCpHalia, U3 KOTOPOTO KallCJib U3TOTOBJICHA. TaK,
Kalead 13 KOCTSIHOM MYKH AalOT IMPAKTHUYCCKU YUCTYIO MMOBEPXHOCTH KOPOJIbKA, B OTIUYUEC OT
MArae3uTOBBIX WM HEMCHTHLIX, YaCTHUIBI KOTOPBIX CHUJIBHO IMPUIHUIIAIOT K IOBCPXHOCTH. B
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TaKOM Clly4ae KOpoJjeK TpeOyeT o00si3aTelIbHONM OYHMCTKU. bBosbline KOpoJbKH OT aHalu3a
JUTaTypHBbIX CIUIABOB IPOKAThIBAlOT Ha Baiblax no toamuHsl 0,02-0,04 MM, npoTuparoT
CIIUPTOM M CKpYYHMBAaIOT B cnupaib (1ub0 B Bume OykBel S). Ilepen pasBapuBaHueM Takue
KOPOJIbKU 0053aTeIbHO MPOKATUBAIOT B My(enpHO# neun npu temneparype 650°C B Teuenue 2-
3 MUHYT.

Kpome ouncTKH, KOpOJIBKM pacIUIOIIMBAIOT (MPOKATHIBAIOT) C LIEJBIO  YBEIUYECHHUS
IUIONIA/IM TOBEPXHOCTH JJIsl 60siee OBICTPOro U MOJHOTO PacTBOPEHHsS cepedpa.

B xozxe mpormecca pasBapuBaHHMsS Ha pa3orperyro 0aHiO (HarpeBaTeNbHYIO MIaT(Gopmy)
ycTaHaBnuBaoT ¢apdopossie rnazypoBannbie TUIM (No2, Ne3) ¢ KopojbKaMu, MPOrpeBaOT B
teueHue 10 MuHYyT. B THUrIIM HanmuBaroT pa30aBiICHHYIO a30THYIO KHUCIOTY, KOHIICHTpALUs H
TeMIepaTypa KOTOPOM 3aBUCUT OT BU/Ia aHAJIM3a U COOTHOILIEHUS 30JI0Ta K cepeOpy B KOPOJIbKE.

[Ipu aHanmu3e MUTaTypHBIX CIJIABOB HPUMEHSETCS KUCIOTa OOBEMHON KOHLEHTpAIMU
(1:1), narperas mo temmeparypbl 70-80°C. Ecnu peakiyus HE TPOUCXOIUT WM IMPOTEKAET
CJIMIIKOM MENJICHHO, KHCJIOTY HarpeBaroT CHIIbHEe, 00 CIMBAIOT PacTBOpP M 3aMBaIOT Oosee
kpenkoir kuciotor (1:2). Ilpm HeoOXOAMMOCTH B KOHIIE pa3BapuBaHHSA IMPUMEHSIOT
KOHLIEHTPUPOBAHHYIO KHUCIOTYy. Pa3BapuBanue 3akaHuuBaercs depe3 20-30 muH mnocie
OKOHYAHUSl BBIJICTICHUS Ta30BBIX Iy3bIPbKOB Ha Kopoibke. OOmiee Bpems pa3BapHBaHUS
cocrapisieT 60-70 muH. [lociie okoHUaHUs omepanuu KUCIOTY CIMBAIOT, TPU pa3a MPOMBIBAIOT
KOPTOYKH TOopsueil JMCTHINPOBAHHON BOJOH M MPOKAIHBAIOT NpH Temmepatype 500-600°C B
teueHuu 20-30 MuH.

[Ipu pa3BapuBaHUMHM KOPOJIHKOB OT TEOJIOTUYECKUX MPOO, KOHIEHTpAIUs IEpPBOTO
pacTBOopa a30THOM KHCIOTBI JOJDKHA 1:6-7 Uil mpenoTBpalleHHsl paclaja KOopoJjbKa Ha
HECKOJIbKO (pparMeHTOB, TeMIepaTypa KUCIOThHI AokHaA ObITh He Oonee 70-80°C. Ilpu ananusze
OoraTbIX cepeOpsIHbIX Py MPUMEHSIOT ele OoJiee pa30aBIeHHYIO KUCIIOTY, MPOIEcC BEAYT MpU
KOMHaTHOW Temmeparype. [lpu ynanenuu Oonbiieid wactu cepebpa, Korma KOpTOYKa
3HAYUTEIHHO YMEHBIIWIACH B pa3Mepax M MOMEHsIa CepeOPUCTHIN IBET HA YEPHBIH, KUCIOTY
CIIMBAIOT U TNPWIMBAIOT OoJsiee KpenKkuil pacTBop KUcioThl (1:1). OOmiee Bpems pa3BapuBaHus
cocraBisieT 60-70 MUHYT, 3aTe€M KOPTOYKY TPHIKIBI IPOMBIBAIOT TOPSUYEH NTUCTHIUITMPOBAHHON
BOJIOH, CyIIaT, MPOKAJIUBAIOT.

KoHTpomns onepanuu mpoBOAST OJHOBPEMEHHO C KOHTPOJIEM KYIIEIUPOBAHUS MO YEKaM,
COJIep KALIM 30JI0TO U cepedpo B pa3IMUHBIX KOJIMYECTBAX U OTHOILICHUSIX.

B noroyHOM aHanm3e reoJOrHYecKuX Mpo0 YEKH HE CTaBST, MPH 3TOM KOHTPOIUPYIOT
TeMIIepaTypy pa3BapUBaHUs U KOHIEHTPALHUIO KUCIOTHI.

30/10ThIE  KOPTOUYKH TIOCIIE TMPOCYIIMBAHHUS M TPOKAIWBAHUS OIICHWBAIOT BH3YaJIBHO.
[TpaBuiIbHO pa3BapeHHbIE KOPTOUKHU JOJDKHBI OBITH SIPKO-KEITHIMH, 0€3 MpPUMECH JTMMOHHBIX
WM OeNlechIX OTTEHKOB. Hamnume HexapaKTepHBIX IS YUCTOTO 30JI0Ta OTTEHKOB MOXKET OBITh
CJIEZICTBHEM KakK He TOJHOTO pa3JelieHus 30J0Ta M cepedpa, Tak U NPUCYTCTBUS NMpUMecei
METaJUIOB IUIATHHOBOM Tpynmbl. Hamnume miIaTHHBI B KOPTOYKE MOXHO OOHApYXHTh TIO
CTaJIbHOMY CE€pOMY OTTEHKY, B MPHUCYTCTBUM HMPHUAHS Ha MOBEPXHOCTH 30JI0Ta MOSBISIOTCS
YepHble TMSITHA, OCTallluecs W Tmocie mnpokanuBaHus. llpucyrctBue cepeOpa  MOXKHO
0OHapy’KUTh MO MOSBJICHUIO JTUMOHHOTO OTTEHKA 30JI0Ta, @ TAaKXkKe MO0 HAIMYUIO OelleChIX M0JI0C
¥ BKJTFOUEHUH MTPH MCCIIEIOBAHUN KOPTOYKH 101 MUKPOCKOTIOM.

[TorpemHuocTy omnepainyuu pa3BapUBaHHs, B OCHOBHOM, ONpEAESAIOTCS 00pa3oBaHHEM
«3acaap» cepebpa B 30JI0TOM KOPTOYKE, YTO BHOCHUT TMOJIOKHUTEIbHYI0 CHUCTEMATHYECKYIO
HOTPEIIHOCTh B Pe3yJIbTaThl aHAlIM3a MO 30JI0TY U OTpULIaTeNbHYI0 — 1o cepebpy. Ilorepu
30J10Ta 3a CUET Pa3pyLICHMs WU PacHbUICHUS 30JI0TOM KOPTOYKHU OIPENESIOTCS BU3YalIbHO, B
ATOM ciy4ae pe3yabTaThl OpaKyrOTCs.

A30THasi KMCJIOTa HE JOJDKHA COJAEpKaTb HMOHOB XJIOPA, KOHTPOJIb IMPOBOAMUTCS IO
pacTBOPUMOCTH 30JI0Ta B KHUCIIOTE, JIMOO KAaueCTBEHHOM peakluell Ha MOHBI XJOpa.
JIMCTUIUIMPOBAaHHYIO BOJYy TakKK€ IPOBEPSAIOT HA HMOHBI XJIOpa KAadyeCTBEHHOM peakuuen ¢
HUTPATOM cepedpa.
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OObIYHO, B KOMHATE, TJ€ MPOBOIST ONEPAIMI0 pa3BapuBaHUs (€€ WHOT/Aa Ha3bIBAIOT
«OECXJIOPHO#») MOJIHOCTHIO UCKITIOUYAIOT MPUCYTCTBUE, KAK COOCTBEHHO COJISTHOM KHCIIOTBI, TaK
1 BCEX €€ COJICH U COCIMHEHUH.

«3acagy» cepeOpa KpoMe BH3yaJbHOrO KOHTPOJS, MOXKHO ONpPEICIUTh aTOMHO-
a0COpOIIMOHHBIM METOJIOM IIOCIIE PACTBOPEHHSI KOPTOYKHA B CBEKEIPUTOTOBICHHOW MAapCKOU
BOJIKC.

Ecmu HEoOXomMMO COXpaHUTh KOPTOYKY, JTHMOO, OHAa HMMEET 3HAYUTEILHYK MaccCy
(HampuMep, KOPTOYKU OT TEXHOJOTHUECKUX KOHIICHTPATOB WJIU JIMT'ATyPHBIX CIUIABOB), TO MOCIIE
UCCIIC/IOBAaHMS TI0J] MHUKPOCKOIIOM, K HEHW INPUKBAapTOBBIBAIOT cepedpo u3 pacuera 1:3,
3aBOPAYMBAIOT B CBUHIIOBYIO (OJIBIY Maccoil 4-5 r u kynenupyroT mpu temmeparype 940- 960
°C. 3areM orepanuio pa3BapuBaHHs MOBTOPSIOT.

Ecniu npu  mOTOYHOM aHaiM3e KOJWUYECTBO Mpol ¢ 3acaioil cepedpa JTOCTATOUHO
BBICOKO, HEOOXOIMMO YBEJIHYUTh KOJUYECTBO MPUKBAPTOBBIBAEMOTO cepedpa, 4ToObI H30ekKaTh
JIMIITHUX OINEPAIMil U COKPATHTh BPeMsl aHAIU3a.

[{enb paboTHI:

OcBouTh oOmnepanuio pa3BapuBaHus KOpPOJbKOB. [IproOpecTn HaBBIKM BU3yalbHOI'O
oTIpenieNieHus «3acaap» cepedpa. OCBOUTH ONepannio NPOBEPKH KOPTOUEK Ha «3acaay» cepedpa.

Xon paboThI:

1. TloaroroButh ¢apdoposie Turam Ne 2. Turmm AOWKHBI OBITH YHCTBIMH,
IPOBEPEHHBIMU Ha OTCYTCTBHE TPELIUH U CKOJIOB, MOJMUCAHHBIMU (OOBIYHO HOMEP
CTaBAT Ha JHE TUIJS) U PACCTaBICHHBIMU B THe3Ja JOLIEYKU JUIs IepeHoca
KOPOJIBKOB COIVIACHO MOPSIKOBBIM HOMEPAM.

Koposnbku nocne KynenupoBaHusi NEPEIoKUTh MUHLIETOM B TUIJIN.

3. Pacruromurh KOpOJIBKM Ha YCTAHOBKE JUISl PACIUIIOIIMBAHUS, IPEICTABISAIONICH
co0Oil MecT W CTyHKy W3 HEp)KaBelIled CTaau ¢ 3a4UIIEHHBIMU TIJIQJAKUMU
IIOBEPXHOCTSIMH.

4. 1lpurotoBUTH pacTBOPHI A30THOM KUCIIOTHI C OObEMHBIMU KOHILIEHTpauusamu 1:7, 1:6

u 1:1, 2:1,19 9yero paccyuTaTh HEOOXOIUMBIE 0OBEMBI TUCTUIUTMPOBAHHON BOJIBI U

KUCHOThl Juisi mpurotoBieHuss 500 mu kaxpaoro pactBopa. OTMepuTh OOBEMBI

HOJIXOAALINM JJIS 3TOrO LMJIMHIPOM, OKPYIJISs pacCUMTAaHHBbIE 3HaueHHs A0 Ludp,

KOTOpBIE PEAIbHO MOT'YT OBITh OTMEPEHBI.

HarpeTh pacTBOPBI KMCJIOT M AUCTHILIMPOBAHHYIO BOAy 110 Temreparypsi 70-80°C.

Turnu ¢ KopojibKaM{ BBICTABUTh Ha HarpeBaTelbHYIO IUIaT(GOpMy MpOrpeTh B

TedeHue 10 MUHYT.

7. B Turmm c KoposibKaMH OT aHajiu3a OJHOM M TOH ke MpoObl, aKKypaTHO 3aJHTh
pacTBOp KUCJHOTHI 1:7, B npyroii - 1:4, pacTBop NpuIMBaTh IO CTEKJIIHHOM MaJlOyuKe,
MIpEABAPUTEIILHO TIEPEIUBAs PACTBOP U3 KOJIOBI B TEPMOCTOMKUIM XUMUYECKHIN CTaKaH
¢ HocukoM, o0vemom 100-150 e, (Ucnonp3yemast mocyaa MAOJKHA OBITh
00s13aTenpHO Mo/nrcanal).

8. Ilocne mpekpallieHHs BUAUMON peakIiM (BbIAEICHUE MTy3bIPHKOB), HO HE MEHEe, YeM
yepe3 30 MuUHYT mocie Hayana pa3BapUBaHHs, pacTBOpP KHUCJIOTHl CIUTh IO
CTEKJIIHHOW MaJlouKe, 3aJUTh Oojiee KOHLEHTPUPOBaHHbIM pacTBop (1:1), B apyryto
napasuiens (2:1), Beiiepkarh Kopoiabku erie 20-30 MUHYT.

9. B konue omepauuu, JUis NpeJOTBpalieHUs OOpa30BaHUS «3acajibl», MPWINTh 2-3
KaIlUId KOHLIEHTPUPOBAHHOM a30THOU KUCIJIOTHI, BBIAEPKATh 5-10 MUHYT.

10. Cnute pacTBOp aKKypaTHO, IO CTEKJISTHHOM MaJlouKe, KOPTOUKY TPHIKIBI MIPOMBITH
ropsiyeil JAUCTUIUIMPOBAHHON BOJOHM, CYIIUTh HA HarpeBaTesbHOM Iatrgopme A0
BO3JYIIHO-CYXOTO COCTOSIHMSI,  3aT€M THUIJIM C KOPTOYKaMH IIEPEHECTH Ha Ie€Yb
CHEIMaIbHOM KOHCTPYKLUHHU JJs TPOKAJIMBAHUA KOPOJIBKOB, MPOKAJIUBATh IpHU
temneparype 650°C, no mepexoja OKpackd KOPTOYEK C YEPHOM A0 30JO0THUCTO-
JKENTOU, OXJIAJUTh JO KOMHATHOW TEMITepaTyphl.
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11. TIpoBecTr aHAJOTHYHBIA OMBIT C TEMH K€ MPOOAMHU, MCTOJB3Ysl PACTBOPHI KHUCIOT
KOMHATHOW TeMIleparTypsl, a T.K. HarpeTsle 10 50-60 °C. IIpouecc BecTu pu TeX ke
TeMIepaTypax.

12. B3BecuTh KOPTOUKM Ha MHUKPOAHAIUTHUECKUX Becax ¢ To4HOCThIO 70 0,001 wr,
paccMOTpeTh KOPTOUKH TMOJ MHUKpockornoMm. Ilpu Hamuuum Oernecblx MOJI0C
(pa3BoJI0B), KOPTOUKH pa3BapUTh Ha 3acamy cepedpa. Koprouku maccoit 6onee 1 mr
TaK)Ke OTIIPaBUTh HA OMpeesIeHUE «3acaipl» cepedpa.

13. Homepa mpoO, B KOPTOUKAaX KOTOPBIX OIpPEIENSAIOT 3acaly cepedpa, 3aHECTH B
pabouuii IMCT JUIs ONpeNeTIeHHs «3acaibl», IOMECTUTh B (hapdopoBsie TUrIn No2 Ha
HarpeBaTeNbHYI0 IUIATGOPMY M 3aJUTh 3 MI CBEKEINPUTOTOBICHHON «IIapCKOU
BOJIKWY», TIPEACTABIISIONIEH COO0K CMECh KOHIIGHTPUPOBAHHOM a30THOM M COJISTHOM
KHCJIOT, 00bEMHBIM COOTHOIICHHUEM 1:3.

14. Pa3BapuBaHue BeCTH JO IOJHOTO PACTBOPEHHUS KOPTOUKH IIPU HArpeBaHuu, (He
JIOBOJIUTH J10 KUTICHHUS]).

15. Tlocne oxOHYaHHUS PACTBOPEHUS PACTBOP OCTYIHUTh JO KOMHATHOM TemIiepaTyphl,
KOJINYECTBEHHO NEPEHECTH B TPAJyHPOBAHHYIO IOJUIPONUICHOBYIO HPOOUPKY WU
noBecTH J10 06beMa 10 cM® pacTBOPOM CONSHOI KUCIOTH 1:5.

16. Otgate pacTBOphl Ha u3MepeHue cojepsxanus Ag,( mr/mm®) Ha atomHo-
a0bCOpOITMOHHOM CIIEKTPOMETPE.

17. Pacuer comepxkanust AgQ,(MKT) TIPOU3BOIAT 11O hopMyJie:

C(AQ),Mxr=C(mr/am°)*10 1)

18. [Tony4eHHoe coaepxanue cepedpa HEOOXOAUMO BBIUECTh M3 MACChl KOPTOYKH.

PesynbTar comepskanus 30;10Ta B mpo0e BHIIAETCS C YUETOM 3acaibl cepedpa.

®opma otvera: OTYET MNODKEH COJAEPKATh Ha3BaHUE, Lelb paboOThl, MOPSIOK

BBITMIOJTHEHUS SKCIIEPUMEHTa, HAOIMIOJEHHUS 32 XOJOM pa3BapUBaHUSA, ONMMCAHUE HCCIETOBAHUS
KOPTOYEK IOJI MUKPOCKOIIOM, JTalbl ONpEeesieHns 3acalbl cepedpa, pacuetsl. HeoOxonumo
MIPOAHAIM3UPOBATh MOJYYEHHBIE Pe3yJIbTaThl, CAENaTh BBHIBOJABI O Ka4eCTBE pa3BapUBaHUS MpPU
BapbUPOBAHUU PA3IMIHBIX (DAKTOPOB.

3anarue 9. K3. IIpoBenenne npoOupHOI NJIABKH HA 30J10TO U cepedpo (4 1)
[TpoBecTn npoOUpPHBII aHAIN3 Ha 30J10TO U cepedpo COrIacHO HOPMATHBHBIM JIOKYMEHTAM.
®opma otyera: OTYET MNODKEH COJAEPXKATH Ha3BaHUE, Ielb pabOThl, MOPSJIOK
BBIMTOJIHEHUS] HKCIEPUMEHTa, HAOMIOACHHS 3a XOAOM IUIaBKH, pacdersl. Heobxoaumo
MMpoaHAIU3UPOBATL IMOJYUCHHBIC PE3YyJbTAaThbl, CACIATH BBIBOABI O KadYC€CTBC HpOBGI[@HHOﬁ
TUTaBKH.

6 IMJAKTUYECKHUE MATEPHUAJIBI IJIS1 KOHTPOJISA (CAMOKOHTPOJIA)
YCBOEHHOI'O MATEPHAJIA

6.1 OneHoYHBIE CPEACTBA, MOKA3ATEIH M KPUTEPHH OLICHUBAHUSA KOMIIETCHIH I

Huaexc Onenounoe IToka3aTenn Kpurtepun ouennBanus
KoMmIere CpeacTBo OLCHMBAHUSA c(popMHPOBAHHOCTH KOMIIETEHIM I
HIUU
[1K-1, Tect Husknii KonuuecTBo mpaBUIbHBIX OTBETOB Ha
K -5 (HeynoBneTBOpUTENL | BOMpOCH Tecta MeHee 60 %
HO)
IToporossrii KonnyecTBO NpaBUIbHBIX OTBETOB Ha
(YIOBIETBOPUTENBH | BOIPOCHI TecTa OT 61-75 %
0)
bazoBnbiit KosnuecTBO npaBUIIbHBIX OTBETOB Ha
(xoporo) BOINpPOCHI TecTa oT 76-84 %
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Bricoxkuit
(0TIMYHO)

KonunyecTBo nMpaBuiibHBIX OTBETOB Ha
Bonpockl Tecta ot 85-100 %

Otuer no
1abopaTopHOi
pabore

Huzkuii —
HEYJOBJIETBOPUTEI
BHO

CTaBUTCS, €CITH JIOMYIICHBI
CyIIECTBCHHBIC OIIMOKH (B X0
IKCIIEPUMEHTA, B OOBSICHCHUH, B
ohopmIICHUU PaOOTHI, IO TEXHUKE
Oe3ormacHoCTH, B paboTe ¢ BElIeCTBAMU U
npubopamMu), KOTOPIC HE UCTIPABIISIOTCS
JlaXe 10 YKa3aHUIO MPETo/1aBaTells.

IToporosslii —
YZIOBJIETBOPUTEIBH
0

CTaBUTCS, €CJI JIOMYIICHBI OJTHA-/IBE
CyIIECTBCHHBIC OIIMOKH (B X0/
IKCIIEPUMEHTA, B OOBSICHCHUH, B
odopmIIeHUU PaOOTHI, IO TEXHUKE
Oe3omacHOCTH, B paboTe ¢ BElIeCTBAMU U
npuOopaMu ), KOTOPBIC UCIIPABJISIOTCS C
MTOMOIIIBIO TIPEIO/1aBaTEIsl.

ba3oBblii — x0opomo

a) pa0oTa BBINOJIHEHA IPABUIILHO, 03
CYIIECTBEHHBIX OIIMOOK, C/ICIaHbl BHIBOJIBI,
0) AOIyCTUMBI: HEMOJIHOTA MPOBEACHUS

W ohOpMIICHUS SKCIICPUMEHTA, OJTHA-T[BE
HECYIIIECTBCHHBIC ONMTMOKN B MPOBEICHUT
WM 0(pOPMIICHUH SKCIICPUMEHTA, B
npasmiiax paboThI C BEIIECTBAMHU H
nprbopaMu

Bricokmuii —
OTJINYHO

a) paboTa BBINOJIHEHA MTOJTHO, TPABUIBLHO,
0€3 CyIIeCTBEHHBIX OIITNOOK, ClIeTaHbI
BBIBOJIBI;

0) PKCIIEPUMEHT OCYIIECTBIIEH IO TUIaHY C
YYETOM TEXHHUKH 0€30MaCHOCTH H TIPABHIT
paboTEhI ¢ BeleCTBaMU U IPUOOpaMu;

B) UMEIOTCS OpTaHU3aI[IOHHBIE HABBIKH
(momnepkuBaeTcs yrcToTa pabodero Mecra
Y TOPSAZIOK Ha CTOJIe, SKOHOMHO
WCIIOJIB3YIOTCS] PEAKTUBBI).

KoHnTtponbHas
pabota

Huzkuii —
HEYJIOBJIETBOPUTEI
BHO

JIOITYCTHIT YUCIIO OITHOOK ¥ HEI0YETOB
MPEBOCXOIAIIEE HOPMY, IPU KOTOPOU
MOJKET OBITh BBICTABJICHA OIICHKA «3»

IToporossrii —
YAOBJIIETBOPUTEIIBH
0

€CII CTYJEHT MPABUIHHO BBIMOIHIII HE
MEHee MOJIOBUHBI Pa0OThI WM JIOMYCTHIL:
He OoJiee ABYX rPpyObIX OMIMOOK; HIIA HE
Oosee oHOM rpy0oit 1 0/THOM HerpyOoit
OMMOKY 1 OJJTHOTO HEJI0UeTa; WK He OoJiee
JIBYX-TpeX HETPYyObIX OIMMOOK; UJIH OTHOM
HEerpy0Ooit oIMOKU U TpeX HEJ0YETOB; UITH
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IPU OTCYTCTBUH OIIMOOK, HO TIPU HAJTHYUH
YETBIPEX-TIATH HEI0YETOB.

ba3zoBbIit — | CTYIEHT BBINOJHUI paboTy MOIHOCTHIO,
XOpOLLO HO JIOITyCTHWJI B Hel: He OoJiee 01HOM
Herpy0oii oMOKY ¥ OHOTO HeA0YeTa WU
He OoJiee JBYX HEJJOUETOB

Bricokuit — | paboTa BbImonHeHa 0e3 OMMOO0K, YKa3aHbl
OTIMYHO BCE pacueTHbIC (POPMYIIbI, €AMHUIIBI
U3MepeHus, 0e3 OMMOOK BBITOIHEHBI

MAaTCMaTUYCCKHUEC PACUCTHI

6.2 HpOMe?KyTO'lHaﬂ aTTecTanus CTYACHTOB M0 TUCIHUIIIMHE

IIpomexxyTouHast arrecTanys sABJSIETCS NPOBEPKOM BCEX 3HAHUM, HABBIKOB M YMEHUU
CTYACHTOB, NPUOOPETEHHBIX B IPOLECCEe U3YyUeHHUs IUCHMIIMHBL DPOpMON NpOMEKyTOUYHOH
aTTeCTalUU 10 JUCUUIUINHE ABJISIETCS 3a4ET.

JUia oOLiCHMBaHMS pE3yJIbTaTOB OCBOEHHUS JHUCLUIUIMHBI IIPUMEHSETCS CIEAYIOIINe
KPUTEpPUU OLICHUBAHUS.

Kpurepun oneHuBaHus YCTHOTO OTBETA HA 3a4eTe
OueHka «3a4TeH0» BBICTABIIACTCS CTYACHTY, €CIIU:

1. Bonpockl pacKpbIThl, H3710KEHbI JJOTMYHO, 0€3 CYIECTBEHHBIX OIIMOOK;

2. [ToxazaHo yMeHUE WIITIOCTPUPOBATH TEOPETUUECKHE MTOJI0KEHHSI KOHKPETHBIMU
IpUMepamy;

3. [TponemMoHCTpUpPOBaHO YCBOEHUE PaHEE N3YUYEHHBIX BOIIPOCOB,

c(OpMUPOBAHHOCTh KOMITIETEHIIUH, YCTOMUYMUBOCTD UCIIOJIb3YEMbIX YMEHH U HABBIKOB.
4. JlonmycKarTCsl HE3HAYUTEIHHBIE OIITHOKH.
OueHka «He 3a4TEHO0» BBICTABIISIETCS, €CIIU:

1. He packpbITo OCHOBHOE coziepkaHHe y4eOHOTO MaTepraa;

2. OO0Hapy:xeHO He3HaHHE WM HeTIOHMMaHue OOJbIIeH Uil Hanbolee BaXKHON
yacTHU y4eOHOro MaTepuarna;

3. Jlomny1ieHs! oOKY B ONPEeICHUN TOHITHI, KOTOPBIE HE HUCTIPaBJICHBI MOCTEe
HECKOJIbKUX HaBOJISIINX BOIPOCOB;

4. He cdopmupoBanbl KOMIIETEHIIUN, YMEHHS 1 HaBBIKU.

6.3 TunoBbie KOHTPOJIbHBIC 3aITaHUA UWJIN UHbIC MaTepHuaJbl, HEOﬁXOI{I/IMbIe AJIsA
OL€EHKHU pEe3yJbTaTOB 0CBOCHUA NUCHUIITUHBI

IMPUMEPHI TECTOBBIX 3AJAHUM
Tect Ha Temy: «<METPOJIOI'U51»
HNucrpykuus: Boibepume ooun eapuanm omeema.
1.YTo Takoe usmepenue?

A. ompesieneHre HCKOMOTO TapaMeTpa ¢ IOMOIIbI0 OPTaHOB UyBCTB, HOMOTpPaMM HJIN JTFOOBIM
JIPyTUM ITyTeM
b. coBoKymHOCTbH oneparinii, BBIMOJHAEMBIX C TOMOIIIbIO TEXHUYECKOIO CPEJICTBA, XPAHSILIErO
€MHUILY BEJIMYMHBI, IO3BOJISIOLIETO CONTOCTABUTH U3MEPSIEMYIO BEJIMUNHY C €€ €IMHULIEN U
MOJIyYUTh 3HaYCHHE BETUUNHbI
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B. npuMeHeHne TeEXHUYECKUX CPEICTB B MPOLIecce MPOBEACHUS Ja00PaTOPHBIX UCCIIETOBAHUM
I'. mpouecc cpaBHEHUS ABYX BEJIIMYMH, IIPOLIECC, SIBICHUN U T. 1.
J1. Bce mepeuncieHHoe BEpHO

2. EnuHCTBO M3MEpEHMIl:

A. cocTosiHME U3MEPEHUH, P KOTOPOM UX PE3YJIbTAaThl BHIPAKEHBI B Y3aKOHEHHBIX €IMHUIAX, a
HOTPEIIHOCTH U3BECTHBI C 3a/1aHHOM BEPOSITHOCTBIO U HE BBIXOJAT 32 YCTAHOBJIEHHBIE IIPE/IEIIBI
b. npumeneHnre oIMHAKOBBIX €AUHUILl u3MepeHus B pamkax JIITY unu pernona

B. npuMeHeHre OJJTHOTUIHBIX CPEACTB U3MEpeHus (J1a00opaTOpPHBIX IPUOOPOB) IS OTIPEIEICHUS
OJIHOMMEHHBIX (PU3UOJOTUUECKUX MTOKa3aTesen

['. moiy4eHnue OAMHAKOBBIX PE3yIbTATOB MPH aHAIN3€E MPOOBI HAa OJJMHAKOBBIX CPEICTBAX
U3MEpEHUS

J1. BCe IepednciIeHHOe BEPHO

3. [lorpemrHocThiO pe3ynbTaTta U3MEpPEeHH Ha3bIBACTCSI:

A. OTKJIOHEHHE PE3YJIbTaTOB MOCIIEI0BATEIbHBIX U3MEPEHUM OAHOMN U TOH K€ IPOoObI

b. pa3sHocTh MoOKa3zaHu#l ABYX pa3HbIX MPHUOOPOB MOTyUYEHHBIE HA OJJHON TOM ke mpode

B. oTkiioHEHUE Pe3yNbTaTOB U3MEPEHUN OT UCTUHHOTO (ACHCTBUTEIHLHOTO) 3HAYCHUS

I'. pasHOCTH MOKa3aHUM JABYX OJHOTUITHBIX IPUOOPOB MOTYYSHHBIE Ha OJHOM TOH ke mpode
J1. OTKJIOHEHHE Pe3yIbTAaTOB U3MEPEHUN OTHON U TOM K€ MPOOBI C IMOMOIIBIO Pa3TUYHBIX
METO/IMK

4. IlpaBUIBHOCTD PE3YJIbTATOB U3MEPEHUI:

A. pe3ynbpTaT CpaBHEHUS U3MEPSEeMON BETMUNHBI ¢ OJIM3KOM K HEll BETMUMHOM,
BOCIIPOU3BOAUMON MEpO

b. xapakrepucTuka KauecTBa U3MEPEHH, OTpaXkarolas 6JIM30CTh K HYJII0 CUCTEMATHYECKUX
MOTPEIIHOCTEN pe3yibTara

B. ompenensercst 61M30CTh CpeTHETO 3HAYSHUS PE3YIIbTaTOB MOBTOPHBIX U3MEPEHUHN K
HUCTUHHOMY (JI€HCTBUTENLHOMY) 3HAUEHHUIO U3MEPSIEMOI BETMYMHBI

I'."B"+"B"

J1. BCe mepeunciIeHHoe BEpHO

5. K mepam oTHOCSTCS:

+A. 3TaioHb! (PU3NUECKUX BEIUYUH
b. crannapTHbIe 00pa3Ilbl BEUIECTB U MaTEPUATIOB
B. Bce nepeunciieHHOE BEPHO

6. CtanapTHbIN 00pazel- 3To:

A. crienianbHO OPOPMIIEHHBIN 00pa3el] BEIIeCTBa UIIN MaTepralia ¢ METPOJIOTUUECKH
aTTECTOBAaHHBIMU 3HAUEHUSMHU HEKOTOPBIX CBOMCTB

b. KOHTpOJIBHBIN MaTepHuall MOJTYYEHHBIN U3 OpraHa IPOBOISAIIErO BHEIIHUM KOHTPOJIb KauecTBa
U3MEPEHUMN

B. nmpo6a Ouomarepuaiia ¢ TOYHO ONpeeIeHHbIMU MTapaMeTpamMu

I'. Bce mepednciieHHOE BEPHO

7. KocBeHHBIE U3MEPEHUS - TO TAKUE U3MEPEHUS, IPU KOTOPBIX:
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A. IpUMEHSIETCS METOT HanboJiee OBICTPOTO OMPEICICHHS H3MEPAEMOI BETMIUHBI

b. uckomoe 3HaYCHNE BEIIMYMHBI OMPEACIISIOT Ha OCHOBAHUU PE3YJIbTATOB MPSAMBIX H3MEPCHUI
JIPYrUX PU3MYECKUX BEINYMH, CBA3AHHBIX C HCKOMOM M3BECTHOH (DyHKIIMOHAILHON
3aBHCHUMOCTBIO

B. rckomoe 3HaueHue GU3NUSCKOI BETMYMHBI OMPEACIISIIOT IIyTEM CPAaBHEHUS C MEPOil 3TOM
BCJIMYMHBI

I'. ickoMO€ 3HaYEHHE BETUUMHBI OMPEICIIAIOT 110 PE3yJIbTaTaM U3MEPEHH HECKOJIbKUX
(UBHYECKUX BETMINH

J1. BCE IEPEUUCICHHOE BEPHO

8. IIpsMble U3MEpEHNs 3TO TAKUE U3MEPEHUS, IPU KOTOPBIX:

A. ICKOMOE 3HaYCHHE BEJINYMHBI OIIPENECIAIOT HA OCHOBAHUH PE3YJITATOB IPSMBIX U3MEPEHUM
Opyrux (PU3MYECKUX BEJIMYMH, CBSI3aHHBIX C HCKOMOM M3BECTHOH (DYHKIIMOHAIBLHON
3aBHCHUMOCTBIO

b. npumensiercs Mmetox HanboJiee TOUHOTO OTPEACICHUS U3MEPSIEMON BEITUYHHBI

B. uckoMoe 3HaueHne pU3NUECKON BETMUMHBI ONPEACISIOT HEITOCPEICTBEHHO ITyTEM CPaBHEHUS
C MEpOH ATOMN BEJIUYUHBI

I'. rpaxynpoBouHas KpuBas npubopa uMeeT BUJ| NPsIMOi

’Z[. "B"_I_"F"

9. Cratudueckue HU3MCPCHUA — OTO UBMCPCHHUA:

A. IPOBOJIUMBIE B YCIIOBUSIX CTallMOHApa

b. mpoBoauMBbIe TPU MOCTOSIHCTBE U3MEPSEMOI BETMUHHBI

B. nuckomoe 3HaueHne GU3NUECKOM BEIIMUYMHBI ONPEACIIIIOT HEMOCPEICTBEHHO MTyTEM CPaBHEHUS
C MEpOH ATOM BEJIUUYHUHBI

l—" "A"+"B"

Jl. Bce BepHO

10. JluHaMu4YecKre U3MEPEHHS — 9TO U3MEPEHUS:

A. IpOBOAMMBIE B YCIOBHUSAX MEPEIBUKHBIX JJAOOpaTOpUit

b. 3HaueHMe u3MepsAeMON BEIMUYMHBI ONIPEIEIAETCS HEITOCPEICTBEHHO 110 Macce THPh
MIOCJIEIOBATEIbHO YCTAHABINBAEMBIX Ha BECHI

B. n3mensttonieiics Bo BpeMeHU (pU3HUECKOI BEIMYMHBI, KOTOPBIE IPEICTABISIETCS
COBOKYITHOCTBIO €€ 3HAUECHUHN C YKa3aHUEM MOMEHTOB BPEMEHHU, KOTOPBIM COOTBETCTBYIOT 3TH
3HA4YCHUS

I'. cBsi3aHHBIE C ONpe/ielIeHneM CIIT JEMCTBYIOIIMX HA MPOOY WM BHYTPH MPOObI

11.AGcomntoTHast TOTPEIHOCTh U3MEPEHHUS — 3TO:

A. aGCcoNIOTHOE 3HaUCHHE PA3HOCTU MEXY ABYMS IMOCIE0BAaTEIbHBIMU Pe3yIbTaTaMU
U3MEpEHUS

b. cocTaBnsromnas norpenrHocTH U3MEPEeHN, 00yCIIOBIEHHAs! HECOBEPILIEHCTBOM MPUHATOTO
METO/1a U3MEPEHUN

B. sBastromasics ciecTBUEM BIUSHUS OTKJIIOHEHHUS! B CTOPOHY KaKoro — 100 U3 mapaMeTpoB,
XapaKTEPU3YIOIIUX YCIOBUS N3MEPEHUSI

I'. pa3HOCTH MEXly U3MEPEHHBIM U JEHCTBUTEIBHBIM 3HAUEHUEM U3MEPSIEMOMN BEITMUNHBI

J1. BCce mepeuncieHHoe BEpHO

12. OTHOCHUTENbHAS MOTPEIIHOCTh U3MEPEHHUS:
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A. IOTPENIHOCTb, SBIAIONIAACS CIICACTBUEM BIUSHUSA OTKIOHEHHS B CTOPOHY KaKoro — Jubo u3
mapaMeTpPOB, XapaKTEPU3YIOIIHUX YCIOBUSI U3MEPEHUA

b. cocraBisromas norpenHOCTH U3MEPEHUN HE 3aBUCALIAs OT 3HAYCHUS U3MEPAEMOH BEJIINYUHBI
B. aGcomoTHast HOrpeIIHOCTD JeJICHHAas Ha JeHCTBUTENBHOE 3HAUCHUE

I'. cocTaBistonias NOrpelIHOCTH U3MEPEHNH, 00yCIIOBIIEHHAsI HECOBEPLIEHCTBOM IIPHHSITOTO
METO/a U3MEPEHUN

J1. mOrpenHocTh pe3yibTaTa KOCBEHHBIX U3MEPEHUH, 00YCIIOBIEHHAs BO3/IeiiCTBHEM BCexX
YaCTHBIX HOI‘peH_IHOCTef/'I BCJIMYHNH-apryMCHTOB

13. CucremaTnyeckasi HOrpeIIHOCTD:

A. HE 3aBUCHUT OT 3HAYECHUSI U3MEPAEMOI BEINYMHBI

b. 3aBUCHT OT 3HaUeHUs U3MEPAEMOI BEIMUUHBI

B. cocraBistonias NOrpeIHOCTH MOBTOPSIOLIASCS B CEPUU U3MEPEHUN

I'. pa3HOCTh MEX/y U3MEPEHHBIM U JICHCTBUTEIbHBIM 3HAYEHUEM U3MEPSIEMOI BETMUNHBI
M. cipaBennusel "A", "B" u "B"

14. CnyyaiiHas IOTPEIIHOCTD:

A. cocTaBIsIONIAs MOTPEUTHOCTH CIIYYaiHBIM 00pa30M U3MEHSIIOIIASCS TTPH TTOBTOPHBIX
HU3MEPECHHSIX

b. morpenrHocTs, MpeBOCXos111ast BCE MPEIbIIYIINE TOTPEIIHOCTH U3MEPEHUM

B. pazHocTh Mk /1y H3MEPEHHBIM U JEHCTBUTEIBHBIM 3HAUEHUEM U3MEPSIeMON BETHUHHBI
I'. aGconroTHAst MOTPENIHOCTD, JCJICHHAs Ha ICUCTBUTEIILHOE 3HAUCHUE

M. cnpaBennuBel "A", "b" u "B"

15.'ocygapcTBEHHBIN METPOJIOTHYECKUN HA30P OCYIECTBIISACTCS:

A. Ha YaCTHBIX MPEIIPUATHIX, OPraHU3AIMIX H YUPEIHKICHUIX

b. Ha npeanpuATusax, opraHu3alusaX U yUpexxJIeHusX (perepaabHOro nog4nuHeHus

B. Ha rocy1apCcTBEHHBIX MPEINPHUATHIX, OPTAHU3ALUIX U YUPEKACHUSIX MYHULIUTIATHHOTO
IIOOYNHCHU S

I'. Ha roCyIapCTBEHHBIX MPENNPHUATHIIX, OPTAHU3ALUIX U YUPEKACHUIX UMEIOIINX YHUCIEHHOCTh
paboTaronIMX CBHIIIE CTA YETIOBEK

J1. Ha penpHUATHSIX, B OPTaHU3AIMIX U YUPEKICHUSIX BHE 3aBUCHUMOCTH OT BHJIa
COOCTBEHHOCTH U BC}IOMCTBGHHOﬁ MPUHATJICIKHOCTH

16. IToBepka cpeaCTB U3MEPEHUA:

A. ompezieneHNe XapaKTEepUCTUK CPEICTB U3MEPEHUI 11000 opraHu3anueil uMerolen 6osee
TOYHBIE U3MEPUTENBHBIE YCTPONCTBA YEM IIOBEPSEMOE

b. xannbpoBka aHAIMTHYECKUX TPUOOPOB MO TOUHBIM KOHTPOJIbHBIM MaTepuaIam

B. cOBOKYNHOCTB omnepanuii, BEIIOIHAEMBIX OpraHaMU TOCYAAPCTBEHHOM CITyKOBI € 11E€IbI0
OnpeaAcICHUA U MMOATBCPKACHUA COOTBETCTBUA CPEACTBA I/ISMepeHI/Iﬁ YCTaHOBJICHHBIM
TEXHUYECKUM TPeOOBAHUSIM

I. COBOKYITHOCTb onepaunﬁ, BBIITOJIHACMBIX, OpraHru3alyusaMu C OCJIbI0 ONIPCACICHUA U
MIOATBEPKJIEHUS COOTBETCTBHS CPEACTBA U3MEPEHUN COBPEMEHHOMY YPOBHIO

[1. BCe mepeuncieHHoe BEPHO

BAPUAHTbBI KOHTPOJIBHBIX PABOT
Bapmuanr 1
1. KaxoBa uenb npobupHoro aHanusa?
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Uro sBriseTcs menbio npodooToupanus? YTo MOHUMAOT 101 P00 ?

KakoBa TexHuyeckast JOKyMeHTaIus npoo?

Yro takoe komiektop? [lepeuncnure oCHOBHbIE KOJUIEKTOPBI, IPUMEHSIEMBIE B
IPOOMPHOM aHAIU3E.

5. B udewm 3axirodaercsi CyuiHocTh MeTo1a cOpachiBaHUs Ha KOHYC?

H~own

Bapuanr 2

B yem 3akioyaercst oTiMyMe MPOOMPHOTO aHAIM3a OT OOBIYHOTO XMMHUYECKOTO aHaIi3a?
KakoBa B 0011emM BHIe TOCIIEIOBATEIBHOCTD OTepaIHii IPOOUPHOTO aHammu3a?
Ha3zoBuTte 0CHOBHBIE CIUTABHI 0J1arOPOIHBIX METAIIIOB?

[lepeuncnute OCHOBHBIE CITOCOOBI COKpAIIICHUSI.

B uewm 3akiouaeTcst CymHOCTh MeToAa 0Toopa ppakimii?

arONE

Bapuant 3

Kak kimaccuumupyroT pyasl B 3aBUCHMOCTH OT MUHEPAJIOTUYECKOTO cocTaBa’?
KaxoBa 11e16 KaabIUHUPYIOIIETO 00XKura?

B 4eM 3akiro4aeTcs CynHOCTh METO/1a BBIYCPIIBIBAHUS ?

[lepeuncnure TpebGoOBaHMS, TPEABABISEMBIE K TPOOE.

KakoBa riiaBHas 3a71a4a onepanuii [poOaeHus U U3MEIbUCHUS ?

agrwbdE

Bapuanrt 4

Ha3zoBuTe 0CHOBHBIE BU/IbI MECTOPOKACHUH 30J10TA.

B uem 3akirouaercs CylmHOCTb crioco0a nepeKkaTbIBaHus ?
KakoBel cieninanbHble IpUeMbl B IPOOUPHOM aHanu3e?
C KaKoif 1IeTbI0 TIPOBOIUTCS OKUCIATEIHHBINA 00KHT?
[TpuBeauTe peakuu OCaKJICHUS 30J10TA.

agrwbdE

®OPMA OTYETA I1IO IABOPATOPHOM PABOTE
3ansaTue 1. Texnnka 6e30nacHOCTH B NIPOOMPHBIX JIA00PATOPHAX
®opma oryera. OT4eT JOJDKEH CcOJAEpX,aTb Ha3BaHUE, LEIb padoThl, IEepeueHb
HOPMATUBHBIX JIOKYMEHTOB, a TaKKe IpaBWIa TEXHUKH OE30MacCHOCTH B MPOOMPHOM
nabopaTopuu.
3ansaTue 2. [IpoBepka Ka4ecTBa peaKTHBOB, IPHUMEHsIEMbIX B IPOOMPHOM aHAJIH3E
®opma otyera. OTHEeT [ODKEH COJAEpXKAaTh Ha3BaHUE, IieJib pabOThl, MOPSIOK
BBINOJIHEHUS! SKCIIEPUMEHTA, PacueThl M BBIBOJIBI IO Pe3yJIbTaTaM paboThl.
3ansaTue 3. CpaBHeHHe PA3JIMYHBIX CIIOCOO0B B3SITHSI HABECKHU PY/AbI U UX BJIUSIHUSA HA
pe3yJbTaThl NPOOHPHOI0 AaHAJIM3A HA IPUMeEPe CTAHAAPTHOrO 00pa3ua
®opma otuera. OTYeT JAOKEH COAEpX aThb Ha3BaHMWE, LEdb pabOThl, TMOPSIOK
BBITMIOJTHEHUS 3KCIIEpUMEHTa, pacueTbl. CpaBHUTE MOJIyUYE€HHBIE PE3yNbTaThl C ATTECTOBAHHBIM
3HaYeHWEM JUIsl JaHHOIO CTaHJapTHOro oOpaslla M HopMaTuBoM ToyHOCTH. Ilomb3ysch
Ta0NuIEeH, pacCYUTaTE HOPMATUB MIOBTOPSIEMOCTH, cliefiaiiTe BbIBOA.  CrenaidTe BBIBOABI O
BJIIMSIHAU CTIOCO0a MepeMeInBaHus Ha Ka4eCTBO Pe3yJIbTaTOB MPOOHPHOTO aHATIN3A.

3ansaTue 4. Onepanys MUXTOBAHUS AHATUTHYECKOH NMPOOBI (C HCIOJIB30BAHMEM
MeTAJJIMYEeCKOro cepedpa)

d)opMa oryera. OTyeT AOJDKCH COACPXKATh HAa3BaHUC, IICJIb pa60TBI, OopAI0K
BBITIOJTHCHHA SKCIICPUMEHTA, PACUCTEI.

3ansaTue S. llInxroBanue. [logdop mmXTHI 1)1 Py NEPBOro Kjacca.
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®opma oruera. OTYeT AOJDKEH COJEpXKATh Ha3BaHME, LElb pPAaOOThI, MOPSIOK
BBITNIOJIHEHUS AKCIIEPUMEHTa, pacueThl. CHenaTh BBIBOABI O PaBHOMEPHOCTH PACHpPEIEICHUS
cepeOpa B IMXTE U O IIPEJCTABUTEIILHOCTH HABECOK.

3aunsrue 6. lluxroBanue. luxra s pya I, 111 kaacca. Onpenesienue
OKHCJINTEIbHO-BOCCTAHOBUTEIBLHOI CIIOCOOHOCTH PYIbI.
®opma ordera. OTUET JOKCH COJCpPXKaTh Ha3BaHHUE, IENIb Pa0OOTHI, MOPSJIOK BBITOJHEHUS
3KCHepI/IMeHTa, pacquH. CI[CJIaTb BBIBOJIbI O HAJIN4YUHU OKI/ICJII/ITGJIBHO-BOCCTaHOBHTGHBHOﬁ
crocooHocTr. OO0CHOBATH HEOOXOIUMOCTh KOPPEKTUPOBKH IITUXTHI.

3ansatue 7. KynenupoBanue. [IpoBepka kauecTBa KameJiei.
®opma oruera: OTUET AODKEH COAEpXKATh HaA3BaHUE, LENb padOThI, OPSAOK BBIOIHEHUS
9KCIIEPUMEHTA, HAOIOJICHUSI 3aX0JI0OM KYIEJIUPOBAaHUS, OCHOBHBIEC ATallbl, pacyeTbl. PacKpbITh
CYLIHOCTh IIpoLEecca KyIEJIUpPOBaHMS W OCHOBHbIE IapaMmeTpbl.  Ilepeuncnutb OCHOBHBIE
XapaKTePUCTUKU M METOJIbl KOHTPOJS KadecTBa Kameneil. Craenath BbIBOJBI 00 MCHOIB30BAaHUU
NPOaHAIM3UPOBAHHON MMAapPTUH Karesei B MpoOUPHOM aHaIM3e.

3ansaTue 8. PazBapuBanne kopoJibkoB. IIpoBepka 30/10THIX KOPTOUYEK HA «3acamgy»
cepeopa.

®opma otyera: OTYEeT MJODKEH COAEPKATh Ha3BaHUE, IIelib pPabOThl, TMOPSIOK
BBITIOJIHEHHS HKCIIEPUMEHTA, HAOJIOIEHUS 32 XOJIOM pa3BapUBaHUs, ONMUCAHUE UCCIEIOBaHUS
KOPTOYEK O] MHKPOCKOIIOM, JTambl OINpeAeNeHus 3acaabl cepedpa, pacuersl. Heobxomumo
MIPOAHAIIM3UPOBATH MOJIYYCHHBIC PE3YJIbTAThI, CAENaTh BHIBOJBI O KAaUeCTBE pa3BapuUBaHUs MPHU
BapbUPOBAHUU PA3IUYHBIX (PAKTOPOB.

3anstue 9. K3. IIpoBeaenne npoOMpHOH NJIABKH HA 30JI0TO U cepedpo
®opma otvera: OTYET MNODKEH COJAEPKATh Ha3BaHUE, Lelb paboOThl, MOPSIOK
BBIMIOJTHEHUS] OKCIIEPUMEHTa, HAOMIOJeHUs 3a XOJIOM IIIaBKH, pacyeThl. Heobxoaumo
MpoaHAJIU3UPOBATL IMOJYUCHHBIC PE3YyJbTAaThbl, CACIATH BBIBOABI O Kad€CTBC HpOBG]ICHHOI\/’I
TUIABKH.

BOITPOCHI K 3AYETY
1.ITpo6upnslit ananu3. Lenu u 3agaun npoOUpHOTO aHAIH3A.
2. O6mas xapakTepUCTHKA 3JIEMEHTOB TPYMIbI OJaropoJHbIX METaIoB. 30J0TO U cepedpo,
TUTATUHA U METAJUIBI TUIATHHOBOM TpymIibl. GU3HUECKUe U XUMUYECKHAE CBOHCTBA.
3. Pynst 6maropoiabix MetaiioB. Kiaccugukarus pyJi 1o MUHEpaJOorHuyeCKOMY COCTaBy.
4. Tlpo6ooroupanue. CpenHsisi mpoba W ee TmodayudeHue.  Biastue cpemnedt mpoObl Ha
yMmenblieHue. Ilpuniunel npoGootOupanus.  IlpaBuno (tabmuna) Puuapaca. Popmyna
bpynrona. Bec nepBoii mpoObl U CTENEHb €€ COKpAIeHHUSL.
5. Ilpaktuka mpoboorOupanus. Tpu onepanuu  npoGOOTOMpaHUS:  U3MENbYECHHUE,
nepeMenInBaHue U COKpalleHue.
6. U3menbuenne. CUTOBBIN aHATHU3.
7.IlepememnBanue: cOpachlBaHME Ha KOHYC, IEpeKaTblBaHWE, TMOBTOPHOE IEPECHINaHUE U3
OJIHOTO COCy/ia B APYTOH, IPOCEUBAHHUE.
8. Coxkpamienune. CrnocoObl PyYHOTO COKpaIleHUs: KBapTOBAaHHE, OTOWpPAHHWE OTACIBHBIX
¢dpakuuii, oTOMpaHUe C MOMOIIBIO KBAPTOBAJIBLHOW JIOMATHI, MPOKJIAJKa KaHaB, OTOMpaHUE C
MOMOIIBI0 PUGIICHBIX JAETHUTe]IeH W OTOWpaHWe BbIUEPIIBIBAHWEM. MeETOAWKa IPOBEICHHS,
JIOCTOMHCTBA U HEIOCTATKH JTAaHHBIX CLIOCOOOB.
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9. MamunHoe npobooToupanue. Buasl mpoOooTOMpaTeIbHBIX MAIIMH M UX XapaKTEPUCTHKA.

10. JoBoxka mpo6sl. [ToaroroBka nmpoOsl K COCTOSHUIO, YA00HOMY sl aHAIIN3A.

11. ITpoOupHsIil ananus. loctonncTBa metona. O61mas cxema ananuza. CrieruanbHbIe PUEMBI B
IpoOMpPHOM aHanu3e. XUMHYECKHE peakUMM IIpu npodax cyxuMm nyreM. HakanuBanue niam
KanpuHUpoBanue. O0XKUraHue OKUCIUTENbHOE U BoccTaHOBUTEIbHOE. [1naBnenue.

12. IIpobupHseie peakTuBbl. BoccTaHoBuTenM (IpeBECHBIN yroib, MIIEHUYHAs U piKaHas MyKa,
YEpHBIA TUTABEHb, BUHHBIA KaMEHb, ITMAHUCTBHIA Kaaud u ap.). Oxkucaurenu (cenuTpa, TIeT).
@mrocel WK pacTBoOpsiomue peakTuBbl. Kucipie dmrocsl (kBapi, Oypa). OcHOBHBIE (IIFOCHI
(coma, raet). Ocamurenu (kene30, MUAHUCTBIM Kaui, 1menoun). KoekTopsl - coOuparoniue
WIA KOHLEHTPUPYIOIIME TpuMecH (MPOOUPHBIA WM 3€pPHEHHBIH CBHUHEI, METaJUIMYeCcKOe
cepebpo). PeakTuBsl, npepoxpansionue npody OT I0CTyIa BO3/lyXa U IPUMEHsIeMbIE B BUJIE TaK
Ha3bIBAEMBIX MOKPHILIEK (XJIOPUCTBIA HATPUN, CMECH CYXOH OypbI C COAON).

13. IIpoGupHas nocyaa. XapakrepucTuka npooupHoi nmocyasl. [locyna u3 riouHbl — mepoepa u
turau. [locyaa u3 KOCTAHOM 30J1bl, MArHE3UTA, IEMEHTA — KaIleJIn.

14. ObGopynoBanue mnpoOWpHBIX Jaboparopuit. I[leun mnsa TurenpHOM 1aBku. I[leum s
KynenupoBaHusl. PyyHble MHCTPYMEHTBI JUIsl TI€YH.

15. Metoauka mnpoOupHOro aHanu3a. BenuynHa HaBECKM U CTENEHb M3MENbYCHUS
aHanusupyemoro marepuaina. I[loaroroBka u mmuxtoBanue mnpod. IlomGop mmxtel. Pacuer
peIBapUTENIbHOTO cocTaBa IMHUXThl. Tabmuuuelii pacuer mmuxt 1o b.H. JleGexneny.
[TpenBaputenbhble pooObl. OnpeneneHne OKUCIUTEIbHON U BOCCTAHOBUTEIBHON CIIOCOOHOCTHU
pyzbl. KOHTpOJIb peakTUBOB.

16. OcHOBBI TUTEIBHON IIABKU. XUMHUYECKNUE PEAKIIUU, IPOTEKAIOUINE [IPU TUTEIbHOMN IJIaBKE.
[TponykTsl THrenbHOW IIABKH: CBHHIIOBBIM BepkOiei u mmak. Knaccudukanusi muiakoB Mo
creneHu kucnotHoctu. [Ineii3a. [Tein.

17. TurenpHas mpoba ans pyn | kmacca. OmnpeneneHue KOIUYeCTBA BOCCTAHOBHUTEINS I10
npenBapuTenbHoil mpobe. [Ipumepsl MUXT Uid NIaBKU KBapLEBbIX pyZ. BblnojiHeHHE MaBKU.
OcHoBHbI€ pysl. lInxTa 11l TITUHUCTBIX PYI.

18. Turenbnas npoOa ans pyxa Il kimacca. [lnaBka ¢ cenutpoil 1 u30bITKOM riiera. KonnuectBo
cenutpbl. CocrtaB muxThl. BeinmonHenue miaBku ¢ cenutpoil. IlnaBka ¢ xenezom. CocraB
muxThl. [11aBka ¢ npeaBapUTeIbHBIM O0XKUTOM.

19.TurensHast npoda juist pya Il kinacca. CrniennanbHble METOIbI TPOOUPHOI TIABKH Ha 30JI0TO
U cepebpo (Ha >Kene30HaATPUEBBIN IUIAK, HA MEIHBIN CIJIaB, HA HUKEJEBBIN IITEHH, MIEIOYHAs
TUTaBKA).

20.  KymenmpoBanme. OcHOBBI KymenupoBanusi. llotepm 3omota um cepebpa mpum
KynenupoBaHuH. KOHTpouIb KauecTBa Kamneyen.

21.Paznenenne. Paznenenue 3010TO-cepeOPSHBIX KOPOJIBKOB. Y CIOBUS MPOBEECHHUS IpoIiecca,
TpeboBaHusl K kuciore. 3acaga. KBaproBanue koponbka (Tabmuma Pose). IIpokanuBanue
KopTouek. B3pemmBanue 30510TbIX KopTouek. [IpaBuiia B3BemnBanus.

22. Onpo6oBaHHe pacTBOPOB (BbIMApUBAHKUE B CBUHIIOBOMN YaIlIEUKe).

23. JluraTtypHbl€ CIJIaBbl, ONPOOOBAHKE CILIABOB.

24. lllepOepHas muiaBka. XUMH3M Mporecca. [IpakTuka mepoepoBaHus.

25. TexHnuka 6€30MaCHOCTH MPH SKCIUTyaTallUY IUIaBUIIBHBIX MEYeH.

26.TexHuka 6e3omacHOCTH JabopaHTa MPOOUPHOT0 aHAIK3a Ha 3Talle pa3BapuBaHUS KOPOJIBbKOB.
2’7.Mepsl IepBOM TOMOIIH ITPU OPAKEHUU IIEKTPOTOKOM.

28. IlepBasg MEOUIIMHCKAs TIOMOILb ITPH XUMUYECKUX 0KOTaX.

29. Pereneparus cepeOpa U3 pacTBOPOB pa3BapKH.

30. MepsI nepBoii NOMOIIY NPU TEPMUYECKUX 0KOTaAX.

31. IlpaBuna moxxapHoi 0€30MaCHOCTH B TaOOPATOPHUH.

32. OtpaBnenue cBuHLoM. [Ipu3naku. [lpodunakTuka.

7 HIEPEYEHb UH®OPMAIMOHHBIX TEXHOJIOT'MI, UCHOJIb3YEMBIX B
IMPOLHECE OBYUEHUSA
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HNupopManuoHHBbIEe TEXHOJIOITHH — 00yUeHHE B 3JICKTPOHHOM 00pa3zoBaTeiIbHOM cpejie ¢
LEJIBI0  PacIIMpEeHUs JO0CTyna K o0pa3oBaTeldbHBIM pecypcaM, YBEIWYEHUS KOHTaKTHOIO
B3aMMOJCHCTBYS C IPENOAABATENIEM, IOCTPOCHUSI MHIMBULYAIbHBIX TPACKTOPUN IOArOTOBKH,
00BEKTUBHOI'O KOHTPOJII 1 MOHUTOPUHIa 3HAHUH CTYZECHTOB.

B o0pasoBarenbHOM mporecce IO JUCLHUIUIMHE  MCIOJB3YIOTCA — CIEIyroIue
WH(OPMALIMOHHBIE TEXHOJIOTHH, SIBJISFOIIAECS KOMIIOHEHTAMH DJIEKTPOHHOW MH(OPMAIIMOHHO-
obpazoBarenbHoi cpeabl BITIY:

e Odumnmansheiii caiit BI'TTY;

e Cucrema amektponHoro ooyuenuss ®I'bOY BO «bI'TIY »;

e (Cucrema TecTUpPOBAHMSI Ha OCHOBE equHOro mnopraia «VHTepHeT-TeCTUpOBaHUS B
chepe oOpazoBaHHs WWW.1-€Xam.ruy;

e Cucrema «Auturuiaruat.BY3y;

® DJEKTPOHHBIE OMOTNOTEUHBIEC CHCTEMBI;

¢ MynpTUMEIUIHOE COTPOBOXKICHUE JIEKIIUNA U IPAKTUYECKUX 3aHSATHH.

8 OCOBEHHOCTHU U3YYEHUA JUCHUIIJIMHBI UHBAJIMJAMMU U JIMIMAMMU C
OI'PAHUYEHHBIMHA BO3MOKHOCTSAMMU 310POBbsA

[Ipu oOyueHWM JHII C OTrPAaHUYCHHBIMH BO3MOXKHOCTSIMH 370POBBS PHUMEHSFOTCS
aJlanTUBHBIE 00pa30BaTEIbHbIE TEXHOJOTHMH B COOTBETCTBUU C YCIOBHUSIMH, M3JIOKEHHBIMU B
pasznene «OcoOEHHOCTH peau3aliu 00pa30BaTEIbHOW MPOrpaMMbl Jisi MHBAJIUAOB U JIUIL C
OTPAaHUYEHHBIMH BO3MOKHOCTSIMH ~ 3JIOPOBBS» OCHOBHOH 00pa3oBaTENbHON MPOTPaMMBbI
(MCTIONTb30BaHME CHEIUANBHBIX YYEOHBIX TTOCOOMA U JUIAKTUIECKUX MAaTEPUAIIOB, CIICIIUATEHBIX
TEXHUYECKUX CpPEJACTB OOyuYeHHUs KOJUIGKTUBHOTO W HWHAMBUAYAIBHOTO  IMOJIb30BAHUSA,
MpPEAOCTAaBICHUE  YCIYr  acCUCTeHTa  (IIOMOIIHMKA),  OKa3bIBAIOIIETO  OOYYarOIIUMCS
HEOOXOJUMYI0 TEXHMUYECKYI0 MOMOIIb M T. M.) C Y4€TOM HHIUBUAYaIbHBIX OCOOCHHOCTEH
oOyyJaroumxcsi.

Jns oOydaromuxcsi ¢ OrpaHMYEHHBIMH BO3MOXKHOCTSIMH 3J0POBbsSl MPEAYCMOTPEHBI
cremyrone (GopMbI OpPraHU3aIUH MTEAArOTHYECKOTO MPOoIiecca M KOHTPOJIS 3HAHHIMA:

- UTst cTabOBUISTIIMX:

obecrieunBaeTcst HHANBUIYATbHOE paBHOMEpHOE ocBelieHne He MmeHee 300 Jokc;

JUISL  BBITIONTHEHUS KOHTPONBHBIX 3aJaHU TpU HEOOXOJUMOCTH MPEIOCTABISAETCS
YBEJIMYHBAIOIIIEE YCTPONCTBO;

3a/laHus A7l BBIMIOJIHEHUS, a TaKKEe MHCTPYKIHUU O TOPSAKE BBITOJHEHUS KOHTPOJIBHBIX
3a7jaHuil 0POPMIISIFOTCS yBeIMUeHHBIM IpudToM (pasmep 16-20);

- JUTSI TIIYXHUX U CIa00CBIIIANINX

o0ecrieunBaeTcsl HATMYKE 3BYKOYCHIIMBAIONICH anmapaTypbl KOJJIEKTHBHOTO TTOJIb30BaHUS,
npu  HeoOXOAUMOCTH OOyYarouIuMcsl TPEAOCTaBIsIeTCs 3BYKOYCHIIMBAIOIIAs — ammapaTrypa
WHNBUTYTBHOTO TIOJIb30BaHUS;

- JUI JIUIL C TSDKENBIMU HApYUICHUSIMH PEYd, TIYXHUX, ca0OCIbIIIAUX BCe KOHTPOJIbHBIE
3aJJaHusI 10 YKEJIAHUIO MOTYT MTPOBOJIUTHCS B TUCBMEHHOM (hopme.

OcHoBHO# (popMOii opraHu3aIiy MeJaroruueckoro mpouecca sSBIsIeTCs HHTETPUPOBAHHOE
o0yueHHe WHBAJIUIOB, T.e. BCE OOydYarIuecs ydarcs B CMEIIaHHBIX TPYIaxX, HMEIOT
BO3MOYHOCTH ITOCTOSTHHO OOIIAThCSI CO CBEPCTHUKAMM, JIETUe alalTHPYIOTCS B COLUYME.
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9 CIIMCOK JIMTEPATYPbI U UHOOPMALIMOHHbIX PECYPCOB

9.1 Jlureparypa
OcHoBHasi IuTEpaTypa
1. Kapmos, I0.A. Meroasl mpobGootbopa u mpobomoaroroBku/ HO.A. Kapmnos, A.IL
CaBoctun. — M. : bunowm Jlaboparopus 3uanuii, 2010. — 243 c. (10 3x3)

2. [Tanosa, JI.II. IIpoGupnslii ananu3 pya: kype aekuwmii/ JI. I1. [TanoBa. — biaroBemieHck:
BI'T1Y, 2010. — 167 c. (18 3k3)
3. [ToxxunmaeBa, C.II. OcHOBBI MNpPOW3BOACTBA. MarepuanoBeleHUE U IPOU3BOJICTBO

MeTaJIoB: y4e0. mocooue ans crya. By3oB / C.II. [MoxunaseBa. — M. :. Axagemus, 2010. — 190
c. (10 7Kx3)

JlonoIHUTeIbHAS JTUTepaTypa

1. TexHoOTHS METAUIOB W CIUIABOB : y4eOHOE IMOCOOMe Ui BY30B / OTBETCTBCHHBIC
penaktopbl A. I1. Kymnup, B. b. JIuBmmi. — Mocksa : U3natensctBo FOpaiit, 2022. — 310 c.
— (Beicmiee oOpaszoBanue). — ISBN 978-5-534-11934-3. — TekcT : 3IeKTPOHHBIA //
O6pasoBarenbHas wiatdopma KOpaiit [caiiT]. — URL: https://urait.ru/bcode/495536.

2. Meicuk, P. K. JluteitHbie criiaBbl Ha OCHOBE TSDKEJBIX I[BETHBIX METAJUIOB : yueOHOE
nocobue s By3oB / P. K. Meicuk, A. B. Cymuuun, C. B. bpycuuubH. — Mocksa :
UznatensctBo FOpaiit, 2022 ; ExarepunOypr : U3n-Bo Ypan. yn-ta. — 140 c. — (Bricuiee
oOpazoBanmue). — ISBN 978-5-534-08444-3 (U3parensctBo FOpaiit). — ISBN 978-5-7996-
1819-3 (MU3a-Bo Ypai. yu-Ta). — Tekcr : anexkTponHsbIii / Obpa3oBatenbHas miardgopma FOpaiir
[caiiT]. — URL.: https://urait.ru/bcode/492597.

9.2 ba3bl JaHHBIX 1 HHGOPMALMOHHO-CIIPABOYHbIE CUCTEMbI

1. CaiiT comepKUT TEXHUYECKYIO 1 HOPMAaTHBHYIO HH()OPMAIIHIO 10 METaJUTypTUU
www.markmet.ru

2. bubnnoreka Texuuueckoii aureparyps https://techlibrary.ru/

3. Xumudeckuit moprain Www.chemport.ru

4. [TopTan HayuHoOI 351eKTpoHHON OubnmoTeku http://elibrary.ru/defaultx.asp

9.3 DJ1eKTPOHHO-0MOIHOTEYHbIE PeCypPChI
1. Polpred.com O630p CMU/CnpaBounuk https://polpred.com/news
2. OBC «lOpaiiT» https://urait.ru

10 MATEPHAJIBHO-TEXHUYECKAS BA3A
JUia mpoBeleHHs 3aHATHM JIEKIMOHHOTO THWIIA, TPYNIOBBIX W WHAMBHUAYAIbHBIX
KOHCYJIbTAIMi, TEKYILEro KOHTPOJIS U IPOMEXYTOUHOM aTTECTALlUN MCIIONb3YOTCS ay INTOPUH,
OCHaIEHHBIE Y4eOHOI MeOebto, ay IMTOPHOM JOCKON, KOMITbIOTEpOM(pamMH) C YCTAHOBJICHHBIM
JMIIEH3UOHHBIM CHEIHMAIU3UPOBAHHBIM POrPaMMHBIM OO€CIeueHHEM, KOMMYTaTOpOM JUIs
BBIXOJJa B  JJICKTPOHHO-OMOJMOTEYHYH0 CHUCTEMY M  DJIGKTPOHHYIO  HWH(OpPMAIMOHHO-
oOpazoBatenbHyto cpeay bBITIY, MynbTUMETUHHBIMH TPOEKTOPAMHU, SKCIIO3UIIMOHHBIMU
JKpaHaMH, Y4eOHO-HarIsIIHBIMU MTOCOOMSAMU (TaOauIbl, MyJIbTUMEIUIHbIE Npe3eHTanun). s
poBeIeHUs TaOOPaTOPHBIX 3aHATHH TaKXKe UCIOIb3yeTCs:
Aya. 217 «A». JIabopaTopusi aHATUTHYECKOH XUMHMHU
Cron naboparopuslii 1-mecrt. (8 mT.)
Cron nuceMeHHBIH 1-mecT. (2 mT.)
Cron npenogaBatens (1 mrT.)
Cryn (11 mr.)
e KoMIpOTEp € YCTaHOBJIEHHBIM JIMIIEH3MOHHBIM CHEUAIN3UPOBAHHBIM IPOTrPAMMHBIM
obecneduenueM (1 mir.)
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[TpunTep «Samsung» (1 mT.)
8 - moproBsIii KoMMyTaTop D-LiInK myst BeIXOa B 9JIeKTPOHHO-OMOIMOTEUHYIO CUCTEMY U

ANEKTPOHHYIO HH(DOPMAIIMOHHO-00pa3oBaTenbHyo cpeay BITIY (1 mrT.)

Mynstumenuiineiii npoektop SHARP -10 X (1 mT.)

DKCNO3ULUOHHBIN 3kpaH (HaBecHOM) (1 1mT.)

Ananuzatrop AHUOH-7051 (1 mrt.)

Becrr ananutnueckue VIBRA HT-84RCE (2 mir.)

XKunkoctHas xpomarorpadudeckas cucTeMa ¢ KOHAYKTOMETPUYECKIM
nerektrupoBanueM «Jlxerxpom» (1 mr.)

[Tpubop mis nomyyeHus 0codo YUCTOH TeoOHN30BaHHOM BoAbl «Bomoneit» (1 miT.)
Kommiieke anmapatHo-iporpaMMHBIid Ha 6a3ze xpomatorpada «JIpucramn 2000M» (1
IIT.)

Konnykromerp « Aunon 4120» (1 mT.)

Hacoc BakyymusbIii-kommpeccop (munu) Portlab N86 KTE (1 mrt.)

YcrpoiicTBo st GuiIbTpaluu u Aerasamuu pactBopo AHO-1566 «Phenomenex» (1
IIT.)

LenTpudyra nadoparopuas OITH-4 (¢ poropom) (1 mit.)

Becwl BJIP-200 (ananutudeckue) (2 mir.)

Becsr BJIP-200T" (¢ rupsimu) (1 1T.)

Becoet EK-400H (9i1 aua u)(0,01r.) (1 mt.)

Becol Topcuonnbie BT-100 (texanueckue) (1 mT.)

BoiTsokHOM 30HT (1 1IT.)

HNonomep N130 2M.1 (1 miT.)

Kommuiekc Bonpramnepomerpuyeckuiit CTA (1 mit.)

Muxkpockorn MBC-10 (1 mrT.)

[Mkad cymuibHbIHI

Myddenbnas neus (ITM-8) (1 mwirt.)

AxBaauctuiuiarop (13-4-2M) (1 wr.)

Kommiexc npodonoarorosku «Tepmoc-axcnpece» TO 1 (1 mit.)

®oromerp KOK3KM (1 mit.)

[Tpo6ooTbopHast cucrema [13-1420 (1 mi.)

®dToporact npo6oot6. cuctema [13-1320 (1 miT.)

Llentpudyra (1 mr.)

DxcukaTtop (2 mrT.)

[Mratus IIJI — 01 «JIAB» (7 mT.)

MarnutHas memainka [1-2-6100 (1 mT.)

Kommiekt apeometp yueonsiii (1 mT.)

[lITatuBsl 17151 IPOOUPOK, HarpeBaTEIbHBIE MPUOOPHI, TabopaTopHas mocyaa
XUMHUYECKUE PEAKTHBHI TI0 TEMATHKE JTA00OPAaTOPHBIX padoT

Y4eOHo-HarIsIIHbIe TOCOOUS - caiiibl, TAOIUIIbI, MyJIbTUMEIUNHBIE TPE3CHTALIUHU T10
mucrurinie «[IpoOupHbIit aHATU3 PyI»

CamocrosTenbHass paboTa CTYACHTOB OPTaHU3YeTCs B aAyJUTOPHUAX OCHAIICHHBIX

KOMITBIOTEPHOM TEXHMKOH C BBIXOJIOM B 3JIEKTPOHHYIO HH(OPMAIMOHHO-00Pa30BaTENbHYIO
Cpely By3a, B CIIEIIHATU3UPOBAHHBIX Ja00paTOpUsAX MO AUCLUUILUIMHE, a TAKXKE B 3ajlaX JOCTyMa B
J0KanbHyo cetb bITIY.

JIniieH3uoOHHOE MMporpaMMHOC obecrneucHue: OICpallnOHHBIC CUCTCMbI ceMeiicTBa

Windows, Linux; oducusie nporpammel Microsoft office, Libreoffice, OpenOffice; Adobe
Photoshop, Matlab, DrWeb antivirus u T.1.

Pa3paborunk: [1anosa JI.IL.., kanAMAaT XUMUYECKUX HAYK, JOLEHT Kapeapbl XUMUH,
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Annpymenko B.1O., npenonaBarens kadeapbl XUMUH, 3aMECTUTEITh TEHEPATLHOTO JUPEKTOPa
no aHanutuke 3A0 «IlerponaBioBCcK».
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11 JUCT UBMEHEHUI Y TONNOJJHEHUM

Yr1Bepkaenue usmenennii u gonosnenui B PILJI noas peanmuzanmu B 2020/2021 yu. r.
PII[] oGcyxkaena u onobpeHa s peanu3anuu B 2020/2021 y4. r. Ha 3aceqanuu kadenpsl
xumun (ipotokon Ne 9 ot «11» urons 2020 r.). B PIIJl BHeceHbl creayroniyue W3MEHEHHS U
JIOTIOJTHEHHMS:
B pabouyto nporpaMmy BHECEHBI CIIEIYIOIINE U3MEHEHHUS U JOMOTHEHUS:

Ne uzmenenus: 1
Ne cTpaHuLIbl ¢ U3BMEHEHUEM: TUTYJIBHBIN JIUCT

Ucknrounts: MUHUCTEPCTBO HAVYKU 1 Bxmrounts: MUHUCTEPCTBO
BBICILIETO OBPA3BOBAHUS [TPOCBEILEHU S POCCUICKOI
POCCHUMCKOI ®EJIEPALIUN ®EJIEPALINU

YrBepxkaenue usmenennii B PILJ nois peanusanum B 2021/2022 yu. r.

PII/] mepecmoTpeHa, obcyxaeHa u ogoopena s peanusanuu B 2021/2022 yae6HOM roay
Ha 3acenanuu kadeapsl xumuu (mporokon Ne 7 ot 14 ampenst 2021 1.).

B pabouyro nmporpamMmy BHECEHBI CIICYIOIINE U3MEHEHUS U JOTIOJTHCHUS:

Ne uzmenenus: 2
Ne crpanuip! ¢ usmenenuem: 47

HckmrounTh: Bxirounts:

B nynkr 9.3:
OBbC «tOpaiit» https://urait.ru/

YrBep:kaenue u3menenuii u nonosHenn B PII/L nos peanusanuu B 2022/2023 yu. r.

PII/] mepecmoTpeHa, obcyxaeHa u ogoopena s peanusanuu B 2022/2023 yae6HOM roay
Ha 3aceanuu Kadenpsl xumun (mpotokoi Ne 8 ot 26 mas 2022 r.).

B pabouyro nporpamMmy BHECEHBI CIICYIOIINE U3MEHEHUS U JOTIOJTHCHUS:

Ne m3menenwust: 3
Ne crpanunsl ¢ u3menenuem: 47

U3 nmyHkTa 9.3 UCKIIIOYUTD: B nyHKT 9.3 BKIIOUHTH:

1. Polpred.com O630p CMU/CripaBo4HUK 1. HayuHas snexkTpoHHast 6M0aroTexa
(http://polpred.com/news.) eLIBRARY.RU

2. OBC «JIaup» (http://e.lanbook.com) (https://elibrary.ru/defaultx.asp?)

PIT/I nepecMoTpena, oOcyskaeHa u ofgodpeHa Juist peanuzauu B 2022/2023 yyeOGHOM roay
Ha 3aceiannu Kadenpsl xumuu (mpotokos Ne 1 ot 14 centsops 2022 r.).
B paGouyto mporpaMmy BHECEHBI CIIEAYIOLINE U3MEHEHUS U IOTIOJHEHUS:

Ne usmenenus: 4
Ne crpanuns! ¢ usmenenuem: 47

B Pa3znen 9 BHeceHbl M3MEHEHUSI B CIUCOK JUTEPATyphl, B 0a3bl JAaHHBIX U WH(OPMAIMOHHO-
CIPaBOYHBIE CHUCTEMBI, B  JJIEKTPOHHO-OMOJIMOTEYHBIE pecypchl. YKa3aHbl  CCBUIKH,
o0ecnevynBaroIue JOCTYI 00yUYaOIUMCS K IEKTPOHHBIM YYEOHBIM M3JIaHUSM H DJIEKTPOHHBIM
obpazoBarenbHbIM pecypcaM ¢ caiita DI'BOY BO «BI'TIY ».
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Yr1Bepxkaenue usMmenennii u gonoanedui B PII/I nias peanuzanuu B 2023/2024 yu. r.
PIII mepecmotpena, obcyxkaeHa u onobpena s peanusanuu B 2023/2024 yuebHOM
rojay Ha 3aceqanuu kadeapbl Xumu# (mpoTokos Ne 9 ot 28 urons 2023 1.).

YTBep:xkaenne usmenenuii u nonojHenuit B PILJI nnsa peanuzanuu B 2024/202S yu. r.
PIIJI nmepecmoTpeHa, oocyxkaeHa u ono0peHa s peanusanuu B 2024/2025 yueOHOM TO-
Iy Ha 3acefannu kadeapsl xumun (mpotokoi Ne 8 ot 30 mast 2024 r.).
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