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1 HOACHUTEJIbBHAS 3AIIMCKA

1.1 e AMCUMILIMHBI: TIOJITOTOBKA K TPO(PECCHOHAIBHON JEATEIHBHOCTH.
3amaun Kypca — WH3yYCHHE TCOPHH, TEXHOJOTHMH U amlmnapaTypHOro OQOpMIICHHS
OCHOBHBIX ITPOIIECCOB MPOOMPHOTO aHAIN3a 30J10Ta, cepedpa U MIIATHHOBBIX METAJLIOB.

1.2 MecTo aucuumiinHbl B cTpykrype OOIT

Huctmmumna  «IIpoOupHBI  aHanmM3 pya» OTHOCUTCS K JUCHMIUIMHAM  YacTH,
dbopmupyeMoil yuacTHUKaMH oOpa3oBaTeabHbIX oTHOmeHui 610ka b1 (B1.B.13).

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

1.3 IncuuniinHa HanpaBJjieHa HA (popMupoBaHue ciaeaywmux komnerenuuii: ITK-1, IIK-5:
IIK-1. Buageer cucremMod (QyHIaMEHTAIbHBIX XUMHUYECKMX IOHSATHM U  3aKOHOB,
HHIMKATOPAMH JOCTHKEHUS KOTOPOH SABJISAETCS:

e [JIK-1.1. IloHMMaeT OCHOBHBIE IPHHLMIIBI, 3aKOHBI, METOHOJOTHI0 H3y4aeMbIX
XUMHUYECKUX JUCLUIUIMH, TEOPETUYECKHE OCHOBBI (PM3MUECKUX 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, KOMIOHEHTOB U BBIIyCKaeMOMH
IOPOAYKIUN XHMHYECKOTO Ha3HAUYEHHsS MOJ PYKOBOJCTBOM CIEIHATIMCTOB 0o0jee BBICOKOH
KBAJTM(PUKALUY, HHANKATOPAMM JIOCTHXEHUS KOTOPOM ABIsSETCA:

e [IK-5.1. BbiOupaer MeToabl U CPEACTBa KOHTPOJIA KAauyeCTBa, ChIPbS, KOMIIOHEHTOB W
BBIIYCKAa€MON NPOAYKIMH XUMHUYECKOIO Ha3HAUEHUS Ha COOTBETCTBUE TpedyeMoil
HOPMAaTHUBHOM TOKYMEHTAI1H.

e [IK-5.2. BrnonHser cTaHIapTHbIE ONepalMd Ha TUIOBOM OOOPYAOBAaHUM JUIS
XapaKTePUCTUKU CBIPbs, IPOMEXKYTOUHOM W KOHEYHOM MPOAYKIUH XUMHYECKOIO
IIPOU3BO/ICTBA.

e [IK-5.3. CocraBiseT HpPOTOKOJBI HCIBITAHUH, OTYETHl O BBHINOJIHEHHOH paboTe o
3a1aHHOM popMme.

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

1.4 IlepeyeHb MIaHNPYEMBbIX pe3yJIbTATOB 00yueHHusi. B pe3ynbpTaTe U3ydeHUs! TUCHUIUINHBI
CTYJEHT JI0JKEH

- 3HaTh:
e (usnyeckue BeINYNHBL;
® CpeICTBa U3MEPEHUH, €AMHCTBO U3MEPEHUH;
® OCHOBHBIE MIOHATHS U TEPMHHBI METPOJIOTHH.
® CTaHJApTHBIE METOJIbI TONYyUYSHHS, UACHTHU(PHUKAIIMN U UCCIIEIOBAHUS CBOMCTB
BEIIECTB U MaTEPUAJIOB, MpaBuiia 00paboTKU U 0hopMIIEHUS pe3yIbTaTOB PadOTHI,
HOpMBI Th;
® OCHOBHBIE METOJIbl UCCIICIOBAHUS, U MaTeMaTHYECKOW 00pabOTKU JaHHBIX
XUMHYECKOTO KCTIEPIMEHTA;
- YMETB!
e BbIOMPATh METO/IbI JUATHOCTUKYU BEILIECTB U MaT€pPHaJIOB, IPOBOJUTH CTAaHIApTHBIE
U3MEpPEHUS;
® UCMOJIb30BAThH PA3JIMYHBIE MIOJXO0/bl, IPUMEHSIEMbIE U1 00pa0OTKH IKCIIEPUMEHTAIBHBIX
JTAHHBIX;



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

e 00pabaTbIBaTh PE3yJIbTAThl AaHAIIN30B C IOMOIIBIO CTATUCTUYECKUX METOIOB.
- BIIQJIETh:

e HaBBIKAMH IUIAHUPOBAHMSI, aHAIM3A.

® METOAAaMHU PErHCTPALUU U KOMIIBIOTEP HOl 00pabOTKH pe3yabTaTOB XUMHUYECKOTO

9KCHEPUMEHTA.

®  QIrOPUTMaMHU METPOJIOIMYECKHX HCCIIEeIOBaHUMN;

® METOAAaMHU METPOJOrHYecKol 00pabOTKU pPe3ynbTaTOB aHAIU3a
1.5 O0mas TpyaoeMkocTb AucHUIUINHBI «[IpoOupHBIi aHAIM3 Py COCTAaBIIAET 3 3a4ETHHIE
equHuIbl (108 vacoB), M3 HUX JISKIIMOHHBIX — 32 4Yaca, 34 4yaca OTBOJIUTCS Ha JIAOOpAaTOPHBIC
saasTrsl. [lonme3HON MOMIEPKKOH Kypca CIyXKHUT MpOBEIEHUE KOHTPOIBHBIX pabdoT. Kypce
3aBeplIaeTCs 3a4ETOM.
1.6 O0beM AMCUUNIUHBI M BU/IbI Y4e0HOI JeATeTbHOCTH

O0beM IMCUMILIMHBI M BUIbI Y4eOHOH padoThl

Buja yueOHoii padboThl Bcero yacos Cemectpsl 8
OO01mas Tpy10eMKOCTh 108 108
AyJIUTOpPHBIE 3aHITHS 66 66
Jlexumn 32 32
JlaGopaTopHbie pabOThI 34 34
CamocTosTenpHas padora 42 42

By utoroBoro KOHTpoIIst - 3a4eT

2 YYEBHO-TEMATHYECKOE IIVIAHUPOBAHMUE
YyeOHo-TeMaTHYECKHIl IJIaAH

Bcero AyauTopHbIE Camocros-
Ne HaumenoBanue TeM (pa3jiesioB) 4acoB 3aHSATHUSA TeJIbHas
pab6ora
Jlekuuu | JlaboparopHbie
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 PYJIbl U UX BIMSHHUA HA PE3YIbTATHI
NpoOMpPHOTO  aHalM3a  Ha  [pHUMeEpe
CTaHAApTHOro o0pasua

4 IpooupHbIii aHaau3 16 4 8
[Ipo6upHsIii anan3 5 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 paspapuBanme 14 2 8 4
Kynenuposanue u pazBapuBaHue 2 2 - -




Kynenupopanue. IIpoBepka  KauecTBa 6 - 4 2
Karesnen

Pa3BapuBaHue  KOPOJIBKOB. IIpoBepka 6 - 4 2
30JI0TBIX KOPTOYEK Ha «3acagy» cepedpa.

7 OcCHOBBI TUT€JIbHOM IVIABKHU 28 6 12 10
OCHOBBI THT'€ITLHOM TJTaBKH 3 2 - 1
Onepaiidsi  MIMXTOBAaHHMS  aHAJIMTHYECCKOMN 6 - 4 2
mpoObI (C UCIIONB30BAHUEM METATITMUECKOTO
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 mnaBka pya 3 kiacca 2 1 - 1
MnxTa i pyx 11, I knacca. Onpenenenue 6 - 4 2
OKHCJIMTEIbHO-BOCCTAHOBUTEIEHON
CIOCOOHOCTH PYJIBL.

TurenvHas miaBka pya 4 xmacca 1 1 - -

8 O6opynoBanue NnpooMpHLIX JadopaTopuid 8 4 - 4
O6opynoBaHre TpoOUPHBIX Ta00paTOPHIA. 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 0e30macHOCTH B IPOOMPHBIX 3 - 2 1
mabopaTopusx

10 OmnpobGoBanue pacTBOpOB (BhINapUBaHHe 4 2 - 2
B CBHHIOBOIi YalleyKe)

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

HNHTepakTUBHOE 00yUYeHHE 110 AUCHUILIMHE
No Tema 3angaTus Bun dopma UHTEPAKTUBHOTO KommugectBo
3aHATH 3aHATUSA 4acoB
A
1 | Ilpo6ooTOoupanue JIK [Ipocmotp u obcyxaeHNE 2
BUaeOPHIEMA
«Kak moObIBaeTcs 30J10TOY.
YueOHbIH QuiibM
2 | [IpoOupHbIH aHaN3 JIK [Ipocmotp u obcyxaeHNE 2
BUaeOPHIEMA
«Merannyprus. Uctopus
0€eJI0ro IBETaY.
JlokyMeHTabHBIA PHITBM,




2013

3 | OCHOBBI TUTEIBLHOM TUIABKH 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 CONEP/KAHUME TEM (PA3JEJIOB)

Beenenue. [Ipobupnsrit ananus. Llenu u 3agaun mpoOUpHOTO aHAIH3A.

OO1m1ast XapakTepUCTHKA 3JIEMEHTOB IPYIIBI OJAropoIHBIX METAIIOB. 30JI0TO U cepedpo,
IUIaTUHA W METaUIbl IUIATUHOBOW TIpymmbl. PU3MYECKHEe M XUMHUYECKHE CBOMCTBA. Pynsl
6saroposaHbIx MetanioB. Kinaccudukaius pys1 10 MUHEPAJIOTHUYECKOMY COCTAaBY.

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

IIpaktuka mnpoGooTOupanus. Tpu onepauuu NpoOOOTOMpPaHUS: U3MENbUYCHHUE,
nepeMenInBaHue U COKpalleHue.

N3menbuenne. CUTOBBIN aHATU3.

[lepememuBanue: cOpacbiBaHUE Ha KOHYC, ITepeKaThIBaHNE, IOBTOPHOE NEPECHINaHNEe U3
OJIHOTO COCy/ia B APYTOH, IPOCEUBAHHUE.

Coxkpamenne. CrocoObl PyYHOTO COKpAIlEHUS: KBapTOBAaHHME, OTOMpaHHUE OTACIbHBIX
¢bpakuuii, oTOMpaHUe C MOMOIIBIO KBAPTOBAIBHOM JIOMAThl, MPOKJIAJKa KaHaB, OTOMpaHUE C
IOMOIIBI0 pUGIIEHBIX JAeTuTeNed M OTOHMpaHWEe BbIUEpIIbIBAHMEM. MeETOAMKa IPOBENCHHUS,
JIOCTOMHCTBA M HEJOCTAaTKH JaHHBIX CHoco0oB. MammHHoe mpobooTOupanue. Bus
1po000TOMpATENBHBIX MAIIMH M UX XapaKTEePUCTHKA.

JloBozaxka npo6sl. [loaroroBka npooObl K COCTOSTHUIO, YJOOHOMY JIsS aHAJIM3A.

IIpoOupubiii anamm3. [loctounctBa merona. OOmiast cxema aHanuza. CrenuanbHble
MpPUEMBI B IPOOUPHOM aHAIH3E.

XUMHUYECKUE peakuuu MpH npobdax cyxuM myteMm. HakanuBanue mim KalbLIUHUPOBAHHE.
OO6>xuranme OKUCIUTENbHOE U BOCCTaHOBUTENbHOE. [I1aBnenue.




[IpobupHbie peakTuBbl. BoccraHoBuTenu (ApeBECHBIM yToib, MIICHWYHAS W PrKaHAs
MyKa, YEpHBIM IUIaB€Hb, BUHHBIM KaMeHb, IMAHUCTBIN Kanmuit u 1p.). Oxucoutenu (cenurpa,
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 MpoOUpHBIX J1abopartopuil. Ileun mius TturenpHOM maBku. [leuw s
KynenupoBaHusl. PyuHble MHCTPYMEHTBI JUIsl TI€YH.

OcCHOBBI THreJIbHOM IJIABKH. XUMHUYECKUE PEAKIUHU, MPOTEKAIOLIUE MPU TUTEIbHON
ruiaBke. [IpoayKThl TUTEHHOM TUIAaBKH: CBUHIIOBBIN BepkOel u nuiak. Kiaccudukanus nurako
1o crenenu kuciotHoctu. nensa. rein.

Metoauka mnpoOupHOro asanu3a. BenuunHa HaBeCcKM U CTENEHb HW3MENbYEHUS
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 11t TTUHUCTBIX PYI.

TurenpHas npoda st pya Il kmacca. IlnaBka ¢ cenurpoil U H30BITKOM TIJIETA.
KonuuectBo cenutprl. CocraB muxThl. BeinonHenue miaBku ¢ cenutpoi. [1naBka ¢ xkenezom.
Cocras muxTsl. [1n1aBka ¢ mpeBapuTeNIbHBIM 00KUTOM.

Turensnas npo6a 1 pya Il knacca.

CriennanbHble METO/bI MPOOUPHON TUIAaBKU Ha 30JI0TO M cepedpo (Ha Kele30HaTPUEBbIN
IIJIaK, HA MEJIHBIH CIIJIaB, HA HUKENEBbIH IITEIH, [IeTI0UHast TUIaBKa).

lepOepnas naaBka. Xumusm nporuecca. [Ipakruka [llepGepoBanusi.

Kynennposanue u pazBapuBanue. OcHoBBI Kynenuposanus. [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 B3BEIMIMBaHUS.

OnpoGoBanue pacTBOPOB (BbITapUBAHUE B CBUHIIOBOM YallleUKe).

JIurarypHsie cijiaBbl, OIPOOOBAHUE CIIABOB.

4 METOANYECKHUE PEKOMEHIALIUAU (YKA3ZAHUA) IJIAA CTYAEHTOB
ITO U3YYEHUIO JTUCHUITJIMHBI

Pabouas mnporpamma mnpu3BaHa TIOMOYb CTYJEHTaM €CTECTBEHHO-T€OTrpapuuecKoro
¢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
Ka4yecTBa PEaKTUBOB, IPUMEHSIEMbIX B IPOOUPHOM aHAJIN3€, IPUHIIUIIBI IIMXTOBAHUS MPOO.

Pabouvas mporpamma coctaBiieHa B CTPOIOM COOTBETCTBHHU ¢ yueOHBIM mianoMm u OOIL.



VY4eOHO-MEeTOMUECKHEe MaTepualibl O TOATOTOBKE IMPAKTHYECKUX 3aHATHH, CO-
ACpKalMC IUIaHbl MPOBCACHUA 3aHATHM C YKa3aHUEM IMOCJICAOBATCIBHOCTHU pPaCCMATPHUBACMBIX
TeM, KpaTKHe TEOPETHYECKHE M Y4eOHO-METOAMYECKHE MaTepuasibl 1Mo TeMe. BrimonHeHne
OpaKTUKyMa JacT BO3MOXKHOCTh CTYJIEHTaM TJIyOXKe YCBOUTH TEOPETHUYECKUH MaTepua,
NPUMEHUTD MOTY4YECHHBIC 3HAHUS Ha MTPAKTHUKE.

YcneurHoe 0CBOCHNE AUCHUIUIMHBI ITPeIaraeT akTHBHOE, TBOPUECKOE yJacTHUe CTYICHTa
IyTeM IUIAHOMEPHOM, MOBCEIHEBHOM padoOTHl. l3yueHHWe AMCHMIUIMHBI CIEIyeT HA4YMHATH C
npopaboTku paboueil mporpaMMel, 0c000€ BHUMaHHE, YACIS LEIsIM U 3ajadaM, 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 OT/IEIBHOM pa3zesie MoCoOus.

Y4eOHo-MeTOoAHYECKOE 00ecIeYeHHe CAMOCTOSTEIbHON PadoThI CTY/ICeHTOB 110 JUCHHUILJIMHE

Ne KouaunuecTBO yacos, B

HaumenoBanue . COOTBETCTBHUH C
@D opMbI/BHABI CAMOCTOSAITEIbHOM

azzesa (TeMbl
pasi ( ) padoThI

yueOHo-
TeMaTH4eCKUM

IJIAHOM

1 Beenenue N3yueHne 0CHOBHOM JIMTEpATypPhI 2
N3yuenue JOTIOJIHUTEIbHON
JIUTEPATYPBI
KoHncnexktupoBanue W3Y4YECHHBIX
HCTOYHUKOB

2 OcHOBBI N3yueHne 0CHOBHOII IUTEpaTyphl 4
0npoGoBaHus N3yuenue JIOTIOTHUTEIIFHOM
TUTEPATYPHI

Odopmienne mabopatopHOil pabOTHI
[ToaroroBka oT4era 1o J1abopaTOPHOA
pabote

3 IIpakTrka N3ydeHne 0CHOBHOM JINTEpATypPhI 4
npo6OTONpaHus N3yuenue JIOTIOTHUTEIIFHOM
JIUTEPATyPBI

Odopmienne mabopaTopHOil padOTHI
ITonroToBka oTueTa 1o 1abopaTopHOH
pabote

4 | [IpobupHblit ananu3 | V3ydyeHue OCHOBHOM JIUTEpaTyphl 4
N3yuenue JIOTTOJTHUTETbHON
JUTEPaTyphl

Odopmienne mabopaTopHO pabOTHI
[TonroroBka oTueTa 1o 1abOpaTopHOU
pabote

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

Odopmienne mabopaTopHO pabOTHI
[ToaroroBka oT4era 1o J1abopaTOPHOMA
pabote

6 | KynmenupoBanue wu | M3yueHne oCHOBHOM JTUTEPATYPHI 4
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pasBapuBaHueE N3yuenue JIOTIOJIHUTETIbHON

JTUTEPaTyPHI
KoncnektupoBanue W3YYCHHBIX
HMCTOYHUKOB
Odopmuenne 1abopatopHOi pabOTHI
7 OcHOBBI THUTEIBHOU | MI3yueHne OCHOBHOM JIUTEPATYPHI 10
IUIABKHU N3yuenue JOTIOJTHUTEIILHOM
JTUTEPaTyphI

Odopmnenue nabopatopHoii paboThHI

8 | ObopynoBanue N3yueHne OCHOBHOH IUTEPATYpbl U 4
HPOOHPHBIX JIOTIOJTHUTEIbHOM JIUTEPATY PbI
nabopaTopHii. HO,Z[FOTOBKaV pedeparoB u
TIPEe3SHTAIHIA
9 TexHuka H3ydeHne OCHOBHOW IUTEPATyphl U 2
0e30MmacHOCTU 1 | JAOTNOJHUTEIIBHOW JINTEPATYPhI

OXpaHa  Tpyna

or}

POOUPHBIX
nabopaTopusx.

10 | OnpoGoBanue W3ydenue 0CHOBHOM JIUTEPATYPHI 2
PacTBOPOB N3zyuyenne JIONIOJTHUTEITLHOM
(BBIApUBAHUE p | TUTCPaTyphl 5

. Odopmiienne n1abopaTopHoOil paboThI
CBUHIIOBOM
Yalieyke).

11 | Jluratrypubie N3yueHne OCHOBHOM JIUTEPATYPHI H 2
CILIaBHI, JIOTIOJTHUTEIBHOMN JIUTepaTyphbl
ompo6oBaHHe HO)IFOTOBKaV pedeparoB U

MIpe3eHTaIHiH
CILJIABOB.
UTOrO 42

S HPAKTUKYM 1O JUCHUITVIMHE

IIpumepHbIi MU1aH J1a00paTOPHBIX padoT
1. Texnuka 0e30macHOCTU B IPOOUPHBIX TabopaTopusix (2 u)
[TpoBepka kadecTBa peakTUBOB, IPUMEHSIEMBIX B IPOOUPHOM aHanu3e (4 1)
3. CpaBHEHHE Pa3JIMYHBIX CIIOCOOOB B3ATHSI HABECKH PYABI M UX BIHMSHHS Ha PE3yIbTaThI
npoOUPHOTo aHaIM3a Ha MPUMepe CTaHAapTHOro obpasua (4 u)
4. Omnepanus MHUXTOBAHUS aHATUTUYECKOM MPOOBI (C UCIOIB30BAaHUEM METAJUTMYECKOTO
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)
PazBapuBanue koposbkoB. [IpoBepka 30J0TEIX KOPTOUEK HA «3acamy» cepedpa (4 1)
9. K3. [IpoBeaenune npoOUpHOIA MIIaBKH Ha 30JI0TO U cepeldpo (4 1)

N

o

o N




3ansaTue 1. Texnuka 6e30nacHOCTH B NIPOOMPHBIX JIA00PATOPHUSX
Lenb: n3y4nTh NpaBuiia TEXHUKHU O€3011aCHOCTH B IPOOUPHBIX J1a00paTOPUsX.

Texnuxka o0e3onachocmu 1a0OpaHma npoOUPHO20 AHANU3A HA IMane pa3eapueéaHus
KOponvKoe.

1. O6mue TpeboBaHust 6€30MaACHOCTH.

K TokcnyeckuM BeliecTBaM, NPUMEHSEMbIM B HPOOMPHO-aHAIUTHUYECKUX J1IaOOpaTOpHUsX,
OTHOCSATCSI CBMHEII M €ro COSAMHEHHsS B BHUJE MApOB M IbUIM, PyAHAas IMbUIb, MUHEpPAIbHBIC
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
paza B TOX), MpOIICANINE CIEIHaJbHOe OOydeHHe, HWHCTPYKTaX Ha pabdodyeM MecTe,
O3HAKOMJIEHHE C IpaBUJaMU IOXKAPHOH O€30IaCHOCTH M YCBOMBILME O€30IaCHbIE IPUEMbI
paboThIL.

1.2. Texuuueckoe oOCIyKMBaHUE TeYei pa3BapuBaHMUs KOPOJIBKOB M MPOKAJIMBAHUS 30J0THIX
KOPTOYEK JOJDKHO IPOBOAUTHCA C coOmroneHueM 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. 3anpeniaercst MOCTOPOHHHUM JIMIIaM JIOCTYH K TTAaHEJIU YIIPABJICHUS TIeUCH.

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. 3ampernaercs B pa3BapOYHBIX TIOMEIIEHUSIX KYPUTh M TPUHUMATH TTHIITY.

1.8. Heo6xonuMo 3HaTh MPU3HAKKM OTPABJICHHS apaMyi MUHEPAJIbHBIX KUCIIOT, BO3ACHCTBHE HA
KOXY a30THOM KHCJIOTHI M MEPHI IEPBOM TTOMOLIH.

1.9. B pa3zBapouHOii Bcera J0DKEH ObITh MPUTOTOBIIEH HEUTPATU3YIOIIMN pacTBOp (COABI MU
IIEJIOYH ).

2. TpeboBaHus 6€30MaCHOCTH MEpe]] Ha4ajaoM paboThI.

2.1. Ilepex paboTOM BKIFOUUTH MPUTOUYHYIO M BBITSDKHYIO BEHTHIUISIIHN.

2.2.Bce paboThl NO MIMXTOBKE NpoO0 M pa3Bapke KOPOJIbKOB, a TaK >K€ 3aMaylBaHHE
OTpaOOTaHHBIX THIJIEH B a30THOH KHCJIOTE IMPOW3BOAWTH B BBITSDKHBIX MHIKadax, CKOPOCTh
BO3/1yXa B KOTOPBIX COCTABIIsIET HE MeHee | M/cek.

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

2.4. IlpoBepUTh HAIMYME U YUCTOTY MOCYAbI (CTAaKaHOB, KOJO, TUTJIEH), MApKUPOBKY THIJIEH U
UX LEIOCTHOCTh (TUTJIHU C TPEIIMHAMU K paboTe HEMPUTOHBI).

2.5. Ilpu pereHepaluy MaTOYHBIX PAacTBOPOB cepedpa C HCIOIb30BAHUEM BOJOCTPYHHBIX
HACOCOB TIPOBEPUTH IMOJa9y U YUCTOTY (BHU3yaJIbHO) BOJOMPOBOIHOM BOJGL. [Ipu cirabom Hamope
U TpSI3HOM BOJE pEreHepalnuio CleAyeT OTMEHUTh WIM NPOBOAUTH 0€3 MpUMEHEHHUs
BOJIOCTPYWHOI'O HAcoca.

3. TpeGoBanus 6€301MacCHOCTH 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 HArpeBaTEIbHON KoJIOe He ObUIO MPOOKH.

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

3.6. Ilpm pereHepanuu MaTOYHBIX pPAcTBOPOB cepedpa (mpu TPOMBIBKE (GUIBTPOB C
OCaXJICHHBIM XJIOpUJOM cepebpa Ha BopoHke broxHepa ¢ konboii byHsena) cieauts 3a ypoBHEM
HOCTYIAOILEro B KOOy pacTBopa. PacTBop He AOJIKEH NONAcTh B OTBOJL KOJIOBI.
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3.7. He craBuTh THUIIM C KOPTOYKaMU 30JI0Ta, MPOMBITEIE OT cepedpa, cpa3dy Ha TIeYb
npokanuBanusi. CHayaja NpoCyIMTh UX Ha €YU pa3BapuBaHUs.

3.8. I'opsiune TUINIM C MEYd NMPOKAIMBAaHUS HE CTAaBUTh Cpa3dy Ha JEPEBSHHBIC MOIJIOXKKH.
OxJ1aguTh UX CHavaja B 3KCUKATOPE WIN HEMOCPEACTBEHHO Ha BO3yXe€.

3.9. Pa3nuB a30THOM KUCIOTHI U3 OYTHUICH M KAaHUCTP OONBIIONH €MKOCTH MPOU3BOJUTH TOJIBKO
C TMIOMOIIBIO CU(OHOB U MEPEKAYNBAIOIINX YCTPOMCTB HA OTKPBITOM BO3JIyXE€.

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

3.11. Ha OyThuISIX JOJKHBI OBITH YETKUE HAIHUCH.

3.12. Henb3st HaOupath I100BIE PACTBOPHI B IIUIIETKH PTOM.

4. TpeboBanus 6€301IaCHOCTH B aBAPUMHBIX CUTYyaITUsX.

4.1. B cinyyae aBapuiiHOW CHTyalMM HEOOXOJMMO OTKJIFOUUTh MCTOUYHUKU TOKA, NOKHUHYTh
OIIACHYI0 30HY, COOOIINUTH 00 OMACHOCTH HETOCPEIACTBEHHOMY PYKOBOJIUTEIIO.

4.2. B cnyuyae aBapHilHOTO OTKJIIOYEHHS BBITSDKHOW BEHTWJISIUMHU, CHSTH C IE€4Yed BCE THIJIH,
OTKJIFOUUTH M€Y, MOKUHYTh OMACHYIO 30HY, COOOLIUTH 00 aBaphH PyKOBOIUTEIIO U JACKYPHOMY
AIIEKTPUKY.

4.3.1Ipu BO3HUKHOBEHHUU OYAroB MOXxapa HEOOXOAWMO HEMEJIEHHO BBIKIIOYUTH BEHTHIISIUIO,
o0ecTounTh 000pYyIOBaHWE, COOOMIUTH O CIYYMBHIEMCS aIMUHHCTPAIMH, 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 HAIllOPOM XOJIOAHOM BOIBL.

4.5.butyio nocyay, Bo U30ekaHUE MOPE30B U, KaK CIIECACTBUE, 3apaXe€HUs, He OpaTh T'OJBIMU
PYKaMHU.

5. TpeboBanus 6€30MaCHOCTH MO OKOHYAHUHU PaOOTHI.

5.1 IIpu kpyraocyTo4yHoil paboTe He MOKHUIaTh paboyee MeCTo J0 MPUX01a CMEHIIHKA.

5.2. CnaTh cMEHNIIMKY pabodee MEeCTO YUCTHIM, COOOIIUTh 000 BCEX HEMCITPABHOCTSX U COOSIX B
pa0ore.

5.3. Cnenarpb BIaxHyH YOOPKY TOMEIICHHUS.

5.4. Cuars cnenonexay. Kareropuuecku 3ampemaercs ocemarh B CIENO0ACKIE MecTa IpUeMa
TTUTITH.

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

Texnuka 6ezonacnocmu npu IKCRIyamayuu niaeuibHbIX neyeil.

1. O6mue TpeboBaHus 6€30MaCHOCTH.

[Ipu mnmaBke pyn B TUTENBHBIX I€YaX Tapbl OKCHJIOB CBHUHIA M JAPYTHX DSJIEMEHTOB,
OKa3bIBAIOIIMX BPEAHOE BO3JECWCTBHE HA OPraHu3M 4eloBeKa. VICTOYHMKOM MOBBIIIEHHOU
OTIaCHOCTHU TIPH TIJIaBKE TaK K€ SBJSIETCS BhICOKasi TemriepaTypa nede (10 1200° C ), 6ombiion
anektpuaeckuii Tok (10 100 A), Hanpspkenue (380 B).

1.1. K pabGotre Ha THTelIbHBIX ME€YaxXx MOTYT OBITh JOMYLIEHBI JHUIla HE Moyoxe 18 e,
IPOILEANINE METUIIMHCKOE OCBUIETENILCTBOBaHUE (00sI3aHbI MIPOXOUTH MEJI. OCMOTP He pexe 1
paza B TroJ), MpoLIEAIINE CHelHaabHoe O0OydeHue, HHCTPYKTaX Ha padoueM MecTe,
O3HAKOMJIEHHE C TpaBUJaMU TOXKAPHOH OE30MacHOCTH M YCBOMBILKE O€30IAacCHbIE MPUEMBI
paboTHI.

1.2. Texnuueckoe oOCTyX HBaHHE IUIaBHIBHBIX TocToB TUT-12, HOMKHO MPOBOAMTHCA C
coOmronenneM tpedoBanuii «IIpaBun TexHuyecko 3kcTyaranuu ycraHoBok » (I1T3), «IIpasun
ycTpoiicTBa 31ekTpoycTaHoBoK » (ITYD), «IlpaBun TexHukH 0€30MacHOCTH IMPH IKCILTyaTalluu
anektpoyctanoBok» (I1TH).

1.3. 3anpemaeTcs MPOU3BOAUTH KaKue-In00 pabOoThI, CBI3aHHBIX C KACAHUEM TOKOBBIBOISIIINX
AIIEMEHTOB I€YH MPH MTOJJAHHOM Ha U3/eJI1e HaPsHKEHUH.

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

1.5. 3anpemiaercst TOCTyIT TOCTOPOHHUM JIMIAM TpU pabodeit meun Ha pabouei MIomaIKe.

1.6. PaGoThl TPOW3BOAWTL B OTHEYMOPHOW CIIEIOJIEXKIC, WHAMBHIYATbHBIMUA CPEICTBAMU
3aLUTHI SBJISIFOTCSI OYKHU C TEMHBIMU CTEKJIAMHU.
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1.7. 3HaTh MecTa PacnoIoKeHUsI Ha padOUNX MECTaX CPEJICTB MOXKAPOTYIICHUS, UX Ha3HAYCHUE
U TIpaBWIA TOJI30BAHUS MMHU. 3HATh MECTa PACIIOJIOKEHHS TOXKAPHON CUTHAM3AINH, CBS3HU H
CHocOO0BI BbI30BA M0KAPHOM KOMAH/IbI.

1.8. 3ampemiaercs B MJIaBWIBHOM Li€X€ KypUThb M NpUHMMAaTh nuity. KypuTe pasperiaercs
TOJILKO B CIIELIUAJIbHO OTBE/IEHHBIX MECTaX.

1.9. 3HaTh OTpaBIAIOLIME CBOICTBA MApOB CBUHLIOBBIX COEIMHEHUM U MPU3HAKU OTPABIICHUS
CBUHILIOM.

1.10. IIpu oxorax OT pacKaJeHHBIX MPEAMETOB HEOOXOAMMO OO0O0XKEHHOE MECTO CMa3aTh
CHUPTOM-PEKTH(PUKATOM, a MPU 0KOre ropsiuei >KUAKOCTbIO, IPOMBITh 000 KeHHOEe MecTo 1%
pacTBOPOM TepMaHTraHaTa KaJHs.

1.11. IlnaBWIBIIMK [JODKEH MMETh BTOPYIO TIpYIIy [JOIMycka ¢ IpaBoM pa0oThl Ha
HHEPreTHUYECKUX YCTaHOBKaX, MMOBTOpPHAs IMPOBEpKAa 3HAHWW Ha TPYIIY JOMYCKa MPOBOJIUTCA
€XKEro/IHO.

2.1. Ilepen HavasoM pabOTHl HA THTENBHBIX U MYy(QeNbHBIX IedaX HEOOXOAMMO BKIIOYHUTH
IOPUTOYHYI0 M BBITSDKHYIO BEHTWIALMHM, OYUCTUTh II€4M OT IIOCTOPOHHUX IPEIMETOB,
3aCTBIBLIETO IIIaKa, IPOBEPUTH UCIIPABHOCTD 3a3E€MIICHHSL.

2.2. IIpoBepuTh LIEIOCTHOCTh CIELOAEHK/IbI U CPEICTB UHIMBUYaTIbHOM 3aIIUTHI.

2.3. [IpoBepuTh HATMYUE U UCIPABHOCTh HHCTPYMEHTA (ITMHIIETA, MOJIOTKA, IIETKH, TUTEIBHBIX
KJILeH, 3arpy30uHbIX LIMILOB), I[POBEPUTh COCTOSIHUE HACTUJIIOB, OCMOTpeTb U, IpHU
HEOOXOIMMOCTH, OCBOOOIUTH TIPOXO/IBI.

2.5. IlnaBuibIUMK 00s3aH BHU3YaJIbHO KOHTPOJHUPOBATH COCTOSIHME PAa0OYMX Kamep u
HarpeBaTeNbHBIX Neueil. Hemomyctrma pabota Ha eun co CHATBIMU pabOuUMH KOXKYXaMH.

2.6. Ilpu pabore Ha mocTy a1 006pabOTKU BepKOIIeeB HEOOXOIMMO TMOJIB30BATHCS 3ALIUTHOM
MacKOW M pyKaBUIIAMU IIPH OTJICJICHUH IUTaKka OT BepkOues. [1lnak youpars nmpu moMoIy CoBKa,
BEHMKA, LIETKU. MOJOTOK JIOJDKEH ObITh HAJeKHO HACaKeH Ha PYUYKY M IPOYHO PACKIIMHEH,
pyYKa He JIOJKHA IMETh TPEIUH.

3. TpeGoBanus 6€30MacCHOCTH BO BpeMsl pabOTHI.

3.1. He ocraBnsaTh 6€3 mpucMoTpa paboTaroiye rneuu, He TpeTh uX 0€3 HaJOOHOCTH.

3.2. 3arpy3Ky U BBIIPY3KY THUIJIEH MOXKHO MPOM3BOIUTH TOJBKO TIOCHE OTKIFOUEHUS
DIIEKTPOTIUTAHHS TIEYUH.

3.3. PacruiaB u3 TUIJel pa3iaMBaTh OCTOPOXKHO, HE JIOMycKasi pa3OpbI3ruBanus. Bo usbexanue
BBHIOpOCA TOPIOYErO paciiaBa TMPH PA3IUBE, METAUIMYECKHE H3JI0KHUIIBI JIOJDKHBI OBITH 0€3
BJIar, OYMILEHBI, HATEPTHI CyXUM MEJIOM MJIH rpaUTOBBIM MOPOIIKOM U HarpeTh sl HCHIapeHUs
BJIary. 3ampeniaeTcs CIIMBaTh PaciijiaB B MOKPYIO U3JI0KHUILY.

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

3.5. [Ipu paboTe Ha ANEKTPOMEXaHMYECKUX BaJbIIaX JUIsl pokaTtku (onsru B-5 HEeoOxomumo
M0JIb30BATHCSI MUHLIETOM IPH paboTe ¢ MEJNKMMHU 3aroTOBKaMH BO M30€XaHUE TPaBMUPOBAHHUS
MaITBIEB PYK.

4. TpeboBaHus1 6€30MTACHOCTH B aBAPUIHBIX CUTYyalUsX.

4.1. Ilpr BO3HUKHOBEHHH 0YAroB Mokapa, HeOOXOAMMO HEMEJIEHHO BBIKIIIOYHTH BEHTUIISIINIO,
o0ecTounTh 000pYy/IOBaHUE, COOOLIUTH O CIYYMBLIEMCS aJIMHUHHUCTPALMM, NPUCTYIHUTh K
TYIIEHUIO TI0YKapa MECTHBIMU CPEICTBAMH JI0 TIPHXO0/1A TTOKAPHBIX.

4.2. B ciy4ae MposiBICHUS aBapUHHOW CUTyallMM, OMACHOCTH IUIi CBOETO 3J0POBbS WU
3I0POBbSI JIPYTUX JIFOJICH CIIEAyeT OTKIIOYUTh HMCTOYHHK TOKA, TOKWHYTH OIACHYIO 30HY M
COOOIIUTH 00 OMACHOCTH HEMOCPEACTBEHHOMY PYKOBOJIUTEITIO.

4.3. O HecyaCTHOM ciy4yae HEOOXOAMMO COOOIIMTH PYKOBOJCTBY WM HAaXOIALIEMYCS
o0JIN30CTH IpyromMy pabodeMy, MIPUHATH MEPHI M0 OKa3aHUIO EPBOI MOMOIIIY OCTPaIaBIIEMY.

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

5. TpeboBanus 6€30MaCHOCTH TTO OKOHYAHUH padoT

5.1. Tlo oxoH4yaHum paboThl JNAOOpaHT 00s3aH BBHIKIIOYUTH TEYH M, HPU HEOOXOIMMOCTH,
BBITSOKHYIO BEHTWIIALIUIO.
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5.2. HaBecTn uncroty Ha paboueM MecTe.

5.3. CoobuuTh 000 BCEX HEUCIPABHOCTSIX M 3aMBIKAHUSX, BBISBJICHHBIX BO BpeMs paOOTHI.

5.4. IlpuHATH Ty1IL.

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

1. O6mue TpeboBaHust 6€30MaACHOCTH.

[Ipu oOpaboTke (KymeaupoBaHHM) MOJIY4YaeMOI'o CIIaBa CBUHIIA W JIParolleHHBIX METaJlIOB
(BepkOnes1) B My(enbHbIX Teyax OOpa3yroTCs Mapbl OKCHIOB CBHUHIA U APYTHX DJIEMEHTOB,
OKa3bIBAIOIIMX BPEJHOE BO3JCHCTBUE HA OpraHu3M 4ejoBeka. VICTOYHMKOM TOBBIIIEHHON
OIIACHOCTHU IpHU KYNEIUPOBAHUM TaK K€ SBISAETCS BbICOKas Temmeparypa neueit (1o 1000° C ),
OoubImIoi AnekTprdeckuit Tok (10 100 A), nanpspkenne (380 B).

1.1. K pabore Ha My(denpHBIX Tedax MOTYT OBITh JOMYIICHHI JIMIla HE MOJIOke 18 e,
MPOIIEIINEe MEAULMHCKOE OCBHIETEIbCTBOBaHME (005S3aHbI IPOXOAUTH ME. OCMOTP HE pexe 1
paza B TOX), MPOMICAIINE CIEIHaIbHOE OOy4YeHHe, HWHCTPYKTRX Ha pabdodyeM MecTe,
O3HAKOMJICHHE C MpaBUJIAMH I0XapHOW OE30MacCHOCTU M YCBOUBIIUE O€30MacHBIE MPHEMbI
paboThIL.

1.2. Texnuueckoe OOCITyKMBaHHWE yCTaHOBOK KymenupoBanHus u oOxura TUT-2 u TUT-4
JIOJDKHO TPOBOAMUTHCA € coOmroneHueM TpeOoBaHui «IlpaBmil TeXHMUECKOH HKCIUTyaTaluu
ycranoBok » (IITD), «IIpaBun ycrpoiictBa snekrpoyctanoBok » (I1YD), «llpaBun TexHuku
0€30MacHOCTHU MIPH IKCIUTyaTaIuu 3eKTpoycTanoBok» (I1TH).

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

1.4. 3anpemaercs MOCTOPOHHUM JIUIAM JIOCTYT K MMaHEIH yIpaBiIeHUs eUeH.

1.5. 3anperaercst JOCTyI ITOCTOPOHHUM JIMIAM MPU pabodeii eun Ha pabodeH TIIoNIaIKe.

1. 6. 3HaTh MecTa pacmoJOXKEHHs Ha paboyMX MecTaX CpEeACTB IOXKAPOTYIICHUS, HUX
Ha3HAYeHWE W T[paBWJia I[I0JIb30BaHUS HMH. 3HATh MECTa pAacloJIOKEHUS I0KapHOU
CUTHAJIU3AIMH, CBSI3U U CIIOCOOBI BHI30BA MOXKAPHON KOMaH/IbI.

1.7. 3anpemiaercs B MJIaBWJIBHOM Li€X€ KypUTh M NpHHUMAaTh nuiry. KypuTek paspermiaercs
TOJIBKO B CIIELUAIIBHO OTBEACHHBIX MECTAX.

1.8. 3HaTh OTpaBIAIOLIME CBOMCTBA MapOB CBUHLIOBBIX COEIMHEHUI M NMPU3HAKU OTPABIICHUS
CBUHIIOM.

1.9. Ilpu oxorax OT pacKaJ€HHBIX MPEIMETOB HEOOXOJUMO OOO0MOKEHHOE 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 HEOOXOIUMO BKIIOYUTH MPUTOUYHYIO U
BBITSDKHYIO BEHTWJISIIUM, OYUCTUTH I€YU OT NOCTOPOHHUX MPEAMETOB, MPOBEPUTH MCIPABHOCTH
3a3€MJICHUS.

2.2. IIpoBepuTh LETOCTHOCTh CIEUOAEK Il U CPEJCTB UHIUBUIY ATbHOW 3aIUTHI.

2.3. IlpoBepuTh HaIMUUME M MCHPABHOCTh HWHCTPYMEHTA (IIMHLETA, IIETKH, THUIEJIBHBIX
3arpy304YHbIX MIMIIIOB), MPOBEPUTH COCTOSHHWE HACTHJIOB, OCMOTPETh M, MPH HEOOXOIMMOCTH,
0CBOOOIUTH MPOXO/IBI.

3. TpeboBaHus 6€30MaCHOCTH BO BpeMs paOOTHI.

3.1. He ocraBnaTts 6e3 mpucMoTpa paboTaroliye neun, He rpeTh ux 6e3 HagoOHOCTH.

4. TpeboBaHUs O€30MMaCHOCTU B aBapUNHHBIX CUTYyalHsIX.

4.1. IIpu BO3HMKHOBEHHH OYaroB Mokapa, HeOOXOAMMO HEMEIJIEHHO BBIKIIOYUTH BEHTUIILIMIO,
o0ecTounTh 000pPYJIOBaHHE, COOOLIUTH O CIIy4YMBIIEMCS aJMHUHUCTPALMU, TNPUCTYIUTh K
TYIIEHUIO TI0%Kapa MECTHBIMM CPEICTBAMU JI0 IPUX0/1a TIOKAPHBIX.

4.2. B ciyyae mnposiBI€HUS aBAPUMHOW CHUTyallMM, OMACHOCTU JUIsi CBOETO 3JI0POBbS WIIU
3I0pOBbSl IPYI'HX JIOACH CIEAyeT OTKJIIOYUTh HCTOYHMK TOKA, NMOKHHYTH OINAcCHYI0 30HY U
COOOMIUTH 00 OMACHOCTH HETIOCPEICTBEHHOMY PYKOBOIUTEIIIO.

4.3. O HecyacTHOM ciIy4ae HEOOXOIUMO COOOIIUTH PYKOBOACTBY WM HaXOJsIIEMyCs
no0JIM30CTH IPYroMy pabodemy, MIPUHATh MEPHI IO OKa3aHHUIO MEPBOM MOMOLIH TOCTPAAABIIEMY.

13



4.4. Tlpu aBapuilHOM OTKJIIOYEHHUH DJIEKTPOSHEPIMU OTKIIOYUTH OT CETU MHUTAHUE TeyeH
kynenupoBanus u ooxkura TUT - 2 u TUT-4.

5. TpeboBanus 6€30MaCHOCTH 110 OKOHYAaHUH padoT

5.1. Tlo oxoHuanmu paboTHl TaOOpaHT OO0S3aH BHIKIIOYHUTH MEYH W, MPH HEOOXOIUMOCTH,
BBITSKHYIO BEHTHIALIUIO.

5.2. HaBecTH uncTOTY Ha pabo4yeM MecTe.

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

5.4. llpusare gymi.

Mepuol nepeoit nomowyu npu ROPasceHuu 31eKmpoOmoKoOM.

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 MOCTPaJaBLIEro OT JeHCTBUA
3JIEKTPUUECKOr0 TOKA. ECIIM HENb3sl OTKIIIOUUTD AJIEKTPOYCTAHOBKY OT CETH, TO CIEYET Cpa3y ke
IPUCTYNUTh K OCBOOOKICHUIO NOCTPAJABUIET0 OT TOKOBEAYIIMX YacTed, UCHOJB3Ys MPU ITOM
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 dyacted HamnpsbkeHueMm cBbimie 1000 B mocTtpagaBmiero criemyer
OCBOOOXKAATh C TMOMOIIBI0 INTAHTH WJIM H3OJUPYIOMIMX KIEHIed, pacCYMTaHHBIX Ha
COOTBETCTBYIOLIee HampspkeHue. [Ipu 3TOM HaaeBaloT IUAJIEKTPUUECKUE IEepUaTKh U OOTHI.
BaxxHo MOMHUTB 00 OMAaCHOCTH IIarOBOT0 HANpPsHKEHUs, KOTa MPOBOJI JISKUT 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 moctpanaBmMil ABIINAT OYEHb PENKO M CYIOPOKHO, HO IPOILYIBIBAECTCS IyJIBC, HAIO
cpasy ke JeJIaTh NCKYCCTBEHHOE JIBIXaHHe 10 Croco0y "u30 pra B poT'" uiu "u30 pra B HOC".

[Ipu OoTCYyTCTBUM OBIXaHUSI U MYJIbCA, PACIIMPEHHBIX 3padykax W HAPACTAIOIIEW CHUHIOIIHOCTH
KOXH M CJIM3UCTBIX 000JI04YeK HYKHO JIeJIaTh MCKYCCTBEHHOE JIbIXaHUE U HEMpAMOU (Hapy>KHBIN)
Maccax cepaua. Oka3plBaTh MOMOIIb HY)KHO /10 NpUOBITHA Bpada. VI3BeCTHBI cilydau, KOTAa
HCKYCCTBEHHOE JbIXaHHE€ M MacCaX ceplla, MPOBOJUMBIE HENpEphIBHO B TeueHue 3..4 d,
BO3BPALLAIH MOCTPAIABIINX K )KU3HU.

®opma oryera. OT4eT JOJDKEH cOJepXaTb Ha3BaHUE, Ledb padoThl, IepeueHb
HOPMAaTHUBHBIX JOKYMEHTOB, a TaKKe TMpaBuja TEXHUKA OE30MacHOCTH B MPOOUPHOMN
1abopaTopuH.

3ansrtue 2. [IpoBepka kauecTBa peakKTHBOB IIPUMEHsIEMbIX B IPOOMPHOM aHAJIM3e
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I1esb: MO3HAKOMUTBCS € ONEPALUSIMU KOHTPOJIS KaueCTBa PEAKTUBOB IIPUMEHSIEMBIX B
IPOOMPHOM aHAIU3E.

Onepanus onpeeeHnsi coAep:KaHus 30J10TAa U cepedpa B X0J10CTOH Mpode NpoOUPHOro
aHaJmu3a (mpoBepKa rjera)
1. Ha3nauenme u 00;1aCTh NPUMEHEHUSs
TunoBo# cocTaB MIMXThl CUCTEMAaTUYECKH MPOBEPATh Ha HamuuuecepeOpa U 30J0Ta B
Koyutekrope (tnere). s 3Toro mpoOMpHOMY aHanW3ly Ha cepedpo W 3010TO (C aTOMHO-
a0CcopOLIMOHHBIM OKOHYAaHHEM [UIsl 30JI0TA)IIOJIBEPraTb HABECKY THUIIOBOM IIUXTBHI — TakK
Ha3bIBAEMYIO «XO0JIOCTYIO TpoOy». Kasknast Opuraga — 3a cMeHy JI0JDKHA POAHAIM3UPOBATh HE
MEHEE/IBYX XOJIOCThIX Mpo0. B ciiyyae coaep:kanus B riere cepedpa M 30J10Ta, HAWJEHHYIO
BeJIMYMHY YYUTBHIBATH NIPH pacyeTax B IPOOMPHOM aHAJIU3e.
He MeHee aBYX XO0JIOCTBIX MPO0 AHAJM3HUPOBATH € KaxA0W maprueid mpod Ha
cepedpo (CTABUTH B NOCAJ X0JIOCTbIe MPOObI, KAK TOJIbKO MEHsIeTCs HINXTA).
2. BplnoJiHeHMEe aHATH3A
2.1 HaBecHTb THIOBYIO MIUXTY, B KOJTUYECTBE, OOBIYHO UCIIOIB3YEMOM IpH
npoOUpHBIX T1aBKax. [lomecTuTs B OyMaxHbBIN KyJekK, 100aBUTh
noKphImKy. CIIaBUTh M CKYIIEIMPOBATH 110 OOBIYHON cXeMe
(muzenvuyrlo naaexy eecmu Ha HOGbIX MUAX).

2.2  3onoTtocepeOpsiHbIE KOPOJIBKH, €CIIM TAKOBBIE 00Pa30BAINCH, OUUCTHTH OT YaCTUYEK
KareJy, pacIulioIUTh B KOPTOUKY M B3BECHTh Ha aHAIIMTUYECKUX Becax |1 kiacca ¢
TouHOCTRIO 10 0,001 Mmr.

2.3 PesynbTaThl 3ammcath B )KypHAI «YUeT COAepkKaHUS METAJUIOB B XOJIOCTOM mpodey.

2.4 3onotocepeOpsiHbIE KOPOJIBKH XOJIOCTON MPOOBI, MOCTYNHBIINE C ATAra KyHelsuu
pa3BapuTh COTNIACHO PETrJaMEeHTy IPOOHPHOTO aHATU3a.

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

2.6 CocTaBUTbH CONIPOBOJIUTENBHBIN JUCT UId AA omnpeneneHus 3070Ta. 3aHECTH JJaHHbIE
COIPOBOJUTENIBHOTO JIUCTA B )KypHall AA aHanu3a.

2.7 B Turmm c KOpTOYKaMu, IOCJe pa3BapuBaHUs, JOOABUTh MO 3 MJ LIAPCKOM BOIKH
(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 MOMECTUTH BOPOHKY, IIEPETUTH 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 «AHamMcT-200» K paboTe MO M3MEPEHUI0
KOHIEHTPALUU 30JI0Ta, COTJIACHO TEXHOJIOTUYECKOMY PETJIAMEHTY.

2.10 M3mepuTh KOHIEHTpalMIO 30jJ0Ta Ha mnpubope «AHamuct-200», corigacHo
WHCTPYKIUU I10 TPOBEACHUIO U3MEPEHUH Ha CIIEKTpoMeTpe. Pe3ynbrarel n3mMepeHnit
3aHECTU B CONPOBOJUTEINIBHBIN JIUCT U XKypHaAII AA aHain3a.

2.11 HaBectn mOpsAAOK Ha pabOYMX MecTaX, MPU HEOOXOIMMOCTH CHCNaTh BIAKHYIO
yOOpKYy.

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

Cpy-V
Yzonora = m:
re:
Os0m0ta — BEC 30JI0TA B XOJIOCTOM MTpode, MT
Ca — u3MepeHHast BeTuYrHa KOHIIEHTPAIMK 30J10Ta 110 11.2.10, Mr/n
V — 006beM pacTBopa, 1o 1m.2.8, Mt

15



Paccuumamob xonuuecmeo cepeﬁpa 8 X010cmoil np06e 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. OTYET JOHKEH COJEPKaTh Ha3BaHHUE, IIeNb PAOOTHI, MOPSAIOK
BBITNIOJTHEHHSI SKCIIEPUMEHTA, PACUEThl U BBIBOJIBI 10 pe3ysbTaTaM padoThI.

3ansTre 3. CpaBHeHUE PA3JIUYHBIX CIIOCOO0B B3SITUS HABECKH PY/Abl U MX BJIMSIHUS HA
pe3yJbTaThl IPOOHPHOI0 AHAJIM3Aa HA IPUMepe CTAHAAPTHOro o0pa3ua

Omnepanus nepeMeInBaHus ABIsETCS HECI0KHON MO UCIOIHEHUIO, HO OUY€Hb BaKHOM 110
CBOEMY BJIHMSIHHMIO Ha Pe3yJIbTaThl, T.K. IIEpeMenInBanue odecreunBaeT (o He oOecrieunBaeT)
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 pobde, UMest IPH 3TOM OOJIBIIION yACIbHBIN BEC, OHO «TOHET» B
HEPBYIO OYepelb U KOHLIEHTPUPYETCS B HUYKHEM CIIOE.

Ecnmu mepen B3siTHeM HaBecKH MpoOa He MepeMeIrBaeTCs JODKHBIM 00pa3oM, TO 3TO
IPUBEJET K 3aHI)KEHHUIO Pe3yJIbTaTOB IPOOMPHOIO aHAIM3a U, €CIIU Pedb HJIET O Fe0JIOrHYeCKUX
npobax, HEMPaBUIBLHON OIIEHKE 3aI1acoB.

Lesabto HacTosIeH PadoOTHI SBISIETCS OCBOCHUE PA3IUYHBIX CIIOCOOOB MEepEeMEIINBaHUS
npoObI Tepen B3ITHEM HABECKH W WCCIENIOBAaHHWE WX BIUSHHUS Ha PE3yJbTaThl MPOOHPHOTO
aHaJiM3a Ha IpUMepe CTaHJapTHOro o0pasia.

Xox paboThl:
1. TloaroroBbTe 12 MONMITUICHOBBIX MAKETOB, pPacCUMTANTE KOJIMYECTBO
CTaHJAPTHOMW IIUXTHI, HEOOXOIMMOE i1 HaBecKu B 50 T.
2. Bo3bmHTe HaBeCKHM CTaHAAPTHOM IIMXTHI U TIEPEHECUTE B IAKETHI,
7103aTOPOM MIPUKBAPTYHTE pacTBOp cepedpa U3 pacuera S Mr Ha OJHY HaBECKY.
3. Odopmure paboumnii JUCT:

HOMEp

HABECKH | CHOCOO0 MepeMelInBaHus BEC coJiepKaHue

B 10CaJIe Y B3ATHSI HABECKHU BepKOJIEesS 30J10Ta, I/T UCIIOJTHUTEIb
1 HE MePEeMEIINBaTh

HC NICPEMCIIMBATH

2
3 nepeMeniars 1 pa3
4 nepememars 1 pa3

nepemMeniars 3 pasa,
5 HaBeCKy OpaTh XaOTHUYHO

nepemMeniars 3 pasa,
6 HaBeCKy OpaTh XaOTHYHO

nepemeniars 3 pasa,
HaBeCcKy OpaTh METOJJOM
7 HOJTHOTO BBIYEPIIBIBAHUS
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nepeMeniarsh 3 pasa,
HaBeCcKy OpaTh METOJOM
HIOJIHOT'O 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
NepBON 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. BosbmuTe Tapy cO CTaHIapTHBIM oOpasuoMm. He mepememmuBas, Habepure
IBe napayuienabHble HaBecku 1mo S50 T ¢ TouHocThio ( £0,01 1).

5. Ilepechimbre 0Opasel Ha JUCT KpaToBoil 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
mmnareygeM CeTKy, HaOupalTe M3 KakJI0ro BTOPOro KBaJlpaTa, BhIUEPIIbIBAS /10 JIHA.
Bropyro HaBecKy BO3bMUTE U3 OCTABLINXCS 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. BTOpy1o HaBecKy BO3bMHTE U3 ApYroi cepun 60po3.

8. Ilepememaiite mpoOy 3 pa3sa, pa3zpoBHsiTe cioem 1-1,5 cMm, HaHecurte
mirnareyaeM CeTKy, HaOupalTe M3 KakJI0ro BTOPOro KBajJpara, BbIYEpPIIbIBAS /10 JHA.
[lepemeraiite mpoOy 3 pasa, BO3bMHUTE BTOPYIO HABECKY TEM ke CIIOCOOOM.

9. Tlepememraiite mpoOy 3 pasa, pa3zpoBHsiTe cioeMm 1-1,5 cM, HaHecuTte
IIMaTesieM CeTKy, HaOupaiiTe W3 KakJ0oro BTOPOTrO KBajpara, BbHIYEPIbIBAas 70 JIHA.
[lepememaiite mpoOy 3 pasza, BO3BMHUTE BTOPYI) HABECKY JHMHEHHBIM CIOCOOOM.
BwmecTte ¢ pabounm ucTOM nepeainTe nocaj B IIIaBKy.

®opma otuera. OTYeT [ODKEH CcoJepKaTh Ha3BaHHWE, Ieb pPaOOTHI, TMOPSIAOK

BBITIOJIHEHUS HKCIIEPUMEHTa, pacueTbl. CpaBHHUTE MOJYyUYEHHbIE PE3YJIbTaThl C ATTECTOBAHHBIM
3HAQYEHWEM [JIsi JAHHOTO CTaHAApTHOrO oOpa3la ¥ HOpMaTuBOM TOYHOCTU. [lomm3ysichk
TabNuIeH, paccuuTaiiTe HOPMATHB TIOBTOPSIEMOCTH, clenaiTe BeiBoJ.  (Cremaiite BBIBOABI O
BIIMSTHUM cTIoco0a MepeMenIMBaHus Ha KaueCTBO PE3yJIbTaTOB MPOOUPHOTO aHAIH3a.
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3ansaTne 4. Onepauus MMUXTOBAHUS AHAJIUTHYECKOI MPOOBI (C MCIOJIH30BAHNEM

MeTAJINYECKOro cepedpa).

He.]'l]:lo HaCTOHHIeﬁ paﬁoTLI MOJIYUCHHUC MPAKTUYCCKUX HABBIKOB NIMXTOBAHUSA aHAJUTHYECKOM

poOHI.

1. Ha3HaueHmue u 00,1aCTh NPUMEHEHHS

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/IHOIN CMECH.

2.1
2.2
2.3

2.4

2 [ToaroroBka K BHINMOJHEHHIO IIUXTOBAHHS
CKOMIIOHOBATH ITOCA/I.
3aperucTpupoBaTh 1mocaj B pabodyem JImcTe.
[TomyuuTs y WHXEHEpa-METpOJIoTa Il KaXKJIOro Iocaaa oOpaser Mg KOHTPOJIS
KauyecTBa pe3yIbTaTOB aHAIIM3A.
HOIIFOTOBI/ITI) ITOJIUDTHUIJICHOBBIC IMAKCTHI AJISI CMCIIMBAHHWA KOMIIOHCHTOB HINXTHI 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

CONACOBAH C UHIICEHePOM-Npooupepom) U MPOOBI  (6ec Hasecku npobbl A0NdNCEH
ObIMb C02NACOBAH 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 C epeMEIIaHHBIMU IUXTOU U MPOOOH.

Ecnmu B mpobe ompeaensioT 30510TO, TO NPUKBAPTOBATH3AIIUXTOBAHHYIO MpPOOY
cepeOpsiHoi  cTpykkoil. Ecimm B mpobe ompenenstoT 30J0TO0 M cepedpo, TO
cepeOpsIHYIO CTPY’KKY He NIPUKBAPTOBBIBATh.

[TomMecTuTh TOBEPX MOJUAITUICHOBOTO MaKeTa IMOKPBIIIKY, COCTaB M KOJIUYECTBO
KOTOPOI OrOBOPEHO C HHXKEHEPOM-TIpoOHpepoM. 3anedyaraTh 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.

Hagectu nopsnok Ha pabouem mecte, IpOTEPETh MHCTPYMEHT U 000py10BaHUE, IPU
HEOOXOJJMMOCTH C/AENaTh BIAXHYIO YOOPKY.

d)opMa oruera. OTYeT AOJDKCH COACPIKATH HA3BAHUC, IICJIb paGOTLI, MOPAAOK BBIITOJIHCHHA
SKCIICPUMCHTA, paCYCThI.

3ansaTue S. llluxroBanue. Ilondop muXTHI VI pyA NEPBOro KJiaacca.
Ienb padoThl: OCBOEHNUE ONIEpaLVii IPUTOTOBIEHUS IIUXTHI U IIUXTOBAHUS.

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

KOTOPBIX BJIUACT HA KOHEYHBIN PE3yJbTAaT:

1. TTonGop MIMXTHI.
2. IIpuroToBieHNe MUXTHI.
3. ObocHoBaHME pa3Mepa HaBECKHU.
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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 Pyl MEPBOTO Kiacca MOAPA3JEISIIOT Ha TP TPYIIBL: a) KBapleBble U
CHJIMKATHBIC, HE COJepIKAIlie UM COJEpKaIlie Majloe KOJIUYECTBO Cylb(uI0B; 0) OCHOBHBIC;
B) TJINHHCTHIC.

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

B kauecTtBe OpHMEHTHPOBOYHOI'O COOTHOLIECHHUS UISl K8ApPYegou pyobl NPUHUMAIOT, UTO
KOJIMUECTBO COJBI JOJKHO cocTaBisaTh He MeHee 100% ot maccel HaBecku . [Ipu 3TOM, cornacHo
3. ber6u, okomno 3/5 kpeMHe3EMa 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 H30bITOK
rérta HeoOXOoAuM, BO M30exkaHne oOpa3oBaHMsl IITEHA U, KaK CJEICTBUE, YBEIUUYCHUS MOTEPh
30J10Ta U cepedpa.

Ilpu nnaske ocHo6HbIX pyOUUTaKOBaHHME MPOM3BOIUTCS KpeMHE3EMOM u Oypoil. I'ier
no0aBysieTcsl B KOJIMYECTBE, HEOOX0AUMOM /i1t 0Opa3oBaHus BepkOiest 30 T uian ¢ HeOOIbIINM
u30bITKOM (00bIyHO B KonmuecTBe 100% OT Macchl py/bl), KOJMYECTBO BBOAMMOH B HIMXTY
Oyphl JOJKHO YBEJIWYUBATHCS C YBEIMYEHHMEM KOJIMYECTBA OCHOBAHMU B pyle, JUIsl pa3HBIX
TUIIOB OCHOBHBIX Py 0HO Bapeupyercs oT 30 0 60 r (Tab. 3).

Ta6auna — 3 IuXTel 1151 IaBKU OCHOBHBIX PY/T

KoMmnoHeHThI Kanenn W3BecTHSK, T Oxpucras pyaa, T
MarHe3uToBbIE
/KyNeJTUpOBaHUs, T
Hasecka pyasl,
MaTepHua Kaneian 30 30 100
Cona 30 30 100
Bypa 60 25 120
[nér 30 60 120
Crekio - - 25
Myka 5 2,3 5

Oxuch aNOMHUHUS SIBISETCS KOMIIOHEHTOM, BBI3BIBAIOIIMM HAWOONIbIINE TPYJHOCTU B
mporecce  mpoOupHOM  MmiuaBku. OGOEKTUBHO  CHIKAIOT  TEMIEparypy  IUIaBICHUS
TJIMHO3EMHUCTBIX IIUIAKOB H3BECTh, COJNM IJIaBUKOBOH KUCIOTHI: KpuoauT (NasAlFe) wnmm
taBukoBsIi 1mat (Cak? ).
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N3Bects noGaBisitoTr B KonuyectBe mpumepHo 40% OT coiepaHUsl TIIMHHUCTBIX
MHUHEpAJIOB, KPOME 3TOTO HEOOXOJUM 3HAYMTENbHBINH M30bITOK Tiéra (1o 50% wu Gosee oT
Macchl HAaBECKU) IIPU COJIep’KaHuU TIuHOo3eMa He O6osee 15 % (Tal. 4).

B Goee CIOXKHBIX clTydasx BBOJAST IJIABUKOBBIN IITIAT, KOTOPHIN pacTBOPSIET TIIMHO3EM B
KojuyecTBe 0koJi0 20 % OT cBOEH Macchl.

KOMITOHEHTHI MUXTHl B3BEIMIMBAIOTCS HAa TEXHUYECKUX Becax ¢ TOYHOCThIO 0,1 kr u
THIATENFHO MEpEeMEeUINBaoTCsa. B mpou3BoACTBEHHOM 1a00opaTopuu MIMXTa MEepeMElINBaeTCs B
7a00paTOPHOM CMECHTEJE C HCIIOJIB30BAaHHEM pA3IUYHBIX HCTUPAIOIIUNX 3JIEMEHTOB: IIApOB,
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 IJIaBKU [IMHUCTBIX PYA

KoMnoneHTsI [IuxTta Nel, r IluxTta Ne2, r [Ipumeuanue
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

KauecTBo pa3zMosia u mepeMelMBaHUs IIUXThl KOHTPOJHUPYETCS BU3YaIbHO — IIHUXTA
JIOJDKHA OBITh OJHOPOAHOM M OAHOTOHHOM (IO IIBETY), TOHKOCTb pa3MoJia IpOBepseTcs
TaKTUJIBbHO: MEXJy MNalblIeB PAacTUpaeTcs IIENOTKa IIUXTHl. XOpOIIO pa3MoJIoTas IIMXTa He
UMeeT KPYINHBIX BKIIOYEHUH M Ha OIIyNb MOXET ObITh 4yTh KpyHHEH, 4yeM mpoda (KpymHOCTh
kotopoii 0,074 Mm).

Cepebpo MOokeT 100aBIsAThCS HEMOCPeACTBEHHO B MXTy B Buje conmu AGNO3z mmu AgCl,
a T.K. J00aBIATHCS B HABECKy IIMXThl B BHJI€ METaNIMYECKOro cepedpa WM pacTBopa
a30THOKHUcIoro cepedpa. Ecnmum ocHOBHOM aHaiu3 BeneTcs TOJBKO Ha  30JI0TO, TO
NPUKBApTOBBIBaTh cepedpo yaoOHed B muxTy B BuAe coiau. OJHaKO B 3TOM ciydae,
HE00X0JUMO MPOBEPSATH PABHOMEPHOCTh pacipeieleHus cepedpa B IIUXTE, I Yero CIIABISIOT
5-10 HaBecOK MIUXTHI C cepeOpoM, KyHEeTUpyHT M B3BEUIMBAIOTKOPOJIbKH. Pa3bpoc Macchbl
KOPOJILKOB HE JIOJDKEH OBITh O0see 5 =1 mr.

B npomecce turenabHO# M1aBku 00bvHO NpuMeHstoT HaBecku 10-100 r, a unorna u 200
r. IlpaBunbHbI BbIOOp BEIWYMHBI HABECKHM W CTENEHb M3MENIbYEHHS MaTepuaia SBISIOTCS
onpeneNomuMi  (hakTopaMu TOJYYEHUs HAJISKHBIX Pe3yJbTaTOB U 3aBHCAT OT pa3MepoB
YyacTHUIl 30J10Ta, MOMAJa0INX B HaBECKy M MX yucia. Tak, B crathe Knmudrona ykaseiBaercs,
4TO peajbHOE cojiepkaHue 30510Ta B 95% ciydaeB Oyner HaxonuThes B mpenenax + 50% or
MOJIyYEHHOTO B PE3yJIbTaTe€ XMMHUYECKOIO MM MHCTPYMEHTAJIBHOTO aHalu3a o0pasla, eciid 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.

IIpu mynaBKe YMCTO KBApLEBOW pynbl PEKOMEHJIyEMbI COCTaB MIMXTHI CIEIYIOIIUI: Ha
HaBecky 50 r: tiier 100 T, coma 50 T, 6ypa 10-14 r, myka 2,5 1.

Ecnu B cocTaB KBapLEBBIX PyJa BXOJSAT aJIOMOCHIIMKATBI, OKHCH JKejle3a, KaJlbLUT, TO
JI03UPOBKAa OCHOBHBIX (DIFOCOB MOXKET OBITh HECKOJBKO yMEHbIIeHa. Eciu *ke pyaa coBceM He
COJCPKHT CYNb(UIOB, TO MIABKY KBAPLEBBIX PYJ MOXKHO BECTU C OTPAHUYCHHBIM KOJHMYECTBOM
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1éta, He0OXOMUMBIM TOJBKO ISl TOJydeHUsl BepkOies. B mpucyTcTBum cynbhumoB U30bITOK
réra HeoOXOoauM, BO M30ekaHne oOpa3oBaHMsl IITEHHA U, KaK CJICICTBUE, YBEIUYCHUS MOTEPh
30J10Ta U cepedpa.

Ilpu nnaexke 0CHOBHBIX pyOIITAKOBAaHUE IMPOM3BOIUTCA KpeMHEe3EMoM u Oypoii. ['mer
J00ABIISIETCS B KOJIMUECTBE, HEOOXOAMMOM Jij1si oOpazoBanus BepkOses 30 r wim ¢ HeOOJbIIUM
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 Py oHO Bapeupyercs ot 30 1o 60 T (Tab. 3).

Tabéauua — 3 [LuxTHI 17151 MIaBKH OCHOBHBIX Py T

KomnoneHTsl Kanenu N3BecTHSIK, T Oxpucras pyaa, r
MarHe3uTOBbIC
/KyNIeTMPOBAHUS, 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

OKuCh aNtOMHUHUS SBISETCS KOMIIOHEHTOM, BBI3BIBAIOLIMM HauOOJbIINE TPYAHOCTU B
mpoiiecce  MpoOupHOM  minaBku. OGOEKTUBHO  CHIKAIOT  TeMIEparypy  IUJIaBICHUS
TITMHO3EMUCTHIX [IJIAKOB W3BECTh, COJIM TUIaBUKOBOW KucioTel: KpuonuT (NasAlFe) wim
riaBuKoBbIi tmmat (CaF: ).

W3Bects noOaBnstor B KosnyecTBe mnpumepHo 40% OT copepaHUsl TIIMHHUCTHIX
MHUHEpaJIOB, KPOME 3TOr0 HEOOXOJUM 3HAYMTENbHbIN M30bITOK Tiéra (1o 50% u Oosee or
Macchl HaBECKH) IIPU COJIep’)KaHuU TIIuHOo3eMa He Oosee 15 % (Tal. 4).

B Goree cioXHBIX Cilydasix BBOSAT IJIABUKOBBIH IINIAT, KOTOPBI pacTBOPSET IIIMHO3EM B
KonuuecTBe 0koio 20 % oT cBoeil Macchl.

KoOMMOHEeHThI IMXTHl B3BELIMBAIOTCS HAa TEXHUYECKHUX Becax ¢ TouyHocThio 0,1 kr m
THIATEIBHO TIEPEMEIINBAIOTC. B Mpon3BOACTBEHHON Ta0OpaTOPHH IIMXTA MEPEMEIINBACTCS B
7a00paTOPHOM CMECHTEJE C MCIIOJIB30BAaHMEM DA3IUYHBIX HMCTHUPAIOLIMX 3JEMEHTOB: 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 1IuxTel 1151 MIaBKHU TIIMHUCTBIX Py

KomMmoHeHTsI [IluxTta Nel, r [IluxTa Ne2, r [Tpumeuanue
Pyna (rnuHa) 50 15 Nel- 6ypooxpucras
N3BecTh 15 5 TJIMHA
Cona 60 20 No2- yucThiil KaonuH
I'nér 75 45 B Nel xBapit m.0.
Bbypa npokanénnas 25 12 3aMeHEH Ha 25 T
KBapn 15 12 CTeKJIa
BoccranoBurens Bunnslii Myka B Ne2 6.ypa

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

KagecTtBo pazmona M mepeMemMBaHMs MIMXThl KOHTPOJIMPYETCS BH3YaIbHO — IIMXTa
JOJKHA OBITh OJHOPOAHONM M OJHOTOHHOHM (IO LBETY), TOHKOCTh pa3Moja MpOoBepseTcs
TaKTUJIBHO: MEX]y MNalbLIEB PAaCTUPAETCs IIETIOTKA IIMXTHl. XOPOIIO pa3MoJIOTasl IIMXTa HE
UMeEeT KPYIHBIX BKIIOYEHUN U Ha OIIYNb MOXKET OBITh UyTh KpYIHEH, yeM mnpoba (KpymHOCTh
kotopoii 0,074 Mm).

Cepebpo MOKET 100aBIAThCS HEMOCPEACTBEHHO B MXTy B Bujae coiarn AGNOs umu AgCl,
a TaKke 00aBIATbCA B HABECKY MIMXTHI B BHJEC METANIMYECKOTO 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 pacipeieieHus cepedpa B IMIUXTE, ISl YETO CIUIABIISIOT
5-10 HaBeCcOK MIMXTHI C cepeOpoM, KYMEIUPYIOT U B3BEHIMBAIOTKOPOJbKH. PazOpoc macchl
KOPOJIBKOB HE JOJIKEH OBITh OoJee 5 £1 mr.

B npomnecce turenpHO# 11aBku 00b9HO TpuMeHstoT HaBecku 10-100 r, a mrorma u 200
r. IlpaBunbHbIi BbIOOp BENWYMHBI HABECKHM U CTEMEHb M3MENbYCHHUS MaTepuaina SBISIOTCS
OTIpEeNeNAIOMIUME  (PAaKTOpaMH TIOyYEHUS] HAJSKHBIX PE3yJIbTAaTOB M 3aBUCAT OT pPa3MEpoB
YacTHUIl 30J10Ta, MOMAJAIINX B HABECKY M UX uucia. Tak, B ctarbe Kimdrona ykaswiBaercs,
YTO pealibHOE Cojep)kaHue 30j0Ta B 95% ciyuaeB Oyner HaxoauThes B mpeaenax + 50% ot
MOJyYEHHOTO B PE3yJIbTaTe XMMHUYECKOTO MM MHCTPYMEHTAIBHOTO aHaliu3a o0paslia, eclii B
HaBecke coaepxurcs He MeHee 20 wactun 3omota. Ilpu xpynHoctu 3omotun 0,074 mMm
nonananue 20 3010TUH obecrieunBaeTcs TOJIbKO ucnoib3oBanueM HaBecku 100 r u Gosnee.

JUia  mMarepuaioB € pPaBHOMEPHBIM paCHpElEeICHUEM 30J0Ta IMpU U3MEIbYECHUU
ucxoausix mpo0d a0 0,044 MM B TuTEpaType PEKOMEHIYIOTCS CIEAYIOLINE pa3Mephbl HABECOK:

Conepxxanue 0-1,0 1,0-5,0 5,0-10,0 10,0-25,0 cBbie 25,0
30J10Ta, T/T

Benuunna HE MECHEE 50 o5 10 5
HaBECKHU, T 100

Tem He MeHee, CYIIECTBYIOIINE METOIUKHA OMpEeAeNIEHUs MACCOBOM JOIH 30JI0Ta MPOOUPHBIM
METOJIOM PEKOMEHIYIOT UCIOIb30BaTh HaBecku 25-50 1 mist mpol kpynHOCcThIO He Oonee 0,074
MM. OJIHaKo, cleayeT OTMETUTh, YTO B JAHHOM CIIy4ae peub HAEeT TOJIbKO 00 00BEeKTax ¢
MEJIKUM M PaBHOMEPHO paclpeieeHHbIM 30710TOM. OOBEKThl C KPYNHBIM U HEPaBHOMEPHBIM
30JI0TOM BO BCEX CIIydasX PEKOMEHYeTCs aHAJIM3UPOBATh C MPEABAPUTEIHHBIM O0OTAIICHUEM.
DTO MOXeET OBITh pa3/ieliecHue Ha CUTE, JTHOO OJUH W3 METOIO0B TPABUTAIMOHHOTO OOOTAIIECHHS.
[Tpu 3TOM KOHIIEHTpAT (MM TUTFOCOBYIO (PPAKIIMIO) TUIABAT MOJTHOCTBIO, 00Iee Co/iep:KaHue B
npo0e pacCUUTHIBAIOT Ha BCIO Maccy MaTepuana mo dhopmyie (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 BHINOJHEHHIO IINXTOBAHMSA
1. PaccunTaTh KOJMYECTBO KOMIOHEHTOB CTAHIAPTHOW IIMXTHI Jjisi mpurotoBienus 100
HaBecok. CocTaB CTaHMAPTHOW MIMXTHI clenyromuid: rinet - 50 1, coma - 70 T, 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. Ecou B mpobe ompenensercs 30JI0TO U cepedpo, To cepedpo
HE MPUKBAPTOBBIBACTCA.

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. BBIrpy3uTh IMUXTY B €MKOCTh Ul TOTOBOM CTAaHIAPTHOM MIMXThI. [IpH BBIMOJHEHUH

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

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

8. [loAroTOBUTH MOJIMATUIICHOBBIE MAKETHl JUIsI CMELIMBAHUS KOMIIOHEHTOB IIMXThI U
poOsl. [IpenBaputenbHO MPOBEPUTH MAKETHI HA IIETOCTHOCTbD.

9. OneHUuTh KPYMHOCTH MPOOBI, I YEr0 pacTepeTh MalblaMH IIECMOTKY MaTepualia, OH
JOJI’KEH OBITh OJTHOPOIHBIM Ha OIIYIb, 0€3 BUAUMBIX KpyNUHOK. Eciiu MaTepuan KpynHbId, TO
po0y HE0OXO0IMMO JTOTIOIHUTEIBHO UCTEPETD.

10.  Ecnm martepuan mpuemieMol KpYIMHOCTH, THIaTeIbHO, 3-4 pasa, mepememiatbh 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
kBazparta 1,5-3,0 cM. M3 kax10i1 BTOpOil STUEUKH B3ATh MOPLHIO PYAbI, CTAPasCh BHIYEPIBIBATD
MOJIHOCTBIO, 10 THA, T.K. YACTHUIIbI 30J10Ta UMEIOT CBOMCTBO OCEJaTh HA JTHE CIIOS.

12. Ha TexHu4eckux Becax B3siThb HAaBECKH MPOObI ¢ TouHOCTHIO A0 0,01 .

13. AKKYpaTHO TEpPEHECTH HABECKHM B MAKET, MOJIOKUTh €r0 Ha JIaJIOHb, IPYrod PYyKOH
nepexarb, Tak 4TOOBl B MAKETE OCTAJIOCh HEKOTOPOE KOJIMYECTBO BO3yXa M KayaTeIbHBIMU
JBUKEHUSIMH 000MX PYK TIIATEIbHO INepeMeniarb Mpoly ¢ IIMXTOH, m30eras MpOCHIMaHUS

MaTepuaia.
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
HOJIMATUIIEHOBOM MaKeTe cpa3y MOMELIAETCsl B TUTellb, CBEPXY J00aBIISETCS MOKPHIIIKA.

18. [ToBTOpUTH nelCTBUS NyHKTOB 7-17 ang Kaxaod mpoObl MIMXTYeMOH MNapTuu M
KOHTPOJILHOT0 00pa3ua.

19.  Ilepenmats mocaj ¢ pabOYNM JIMCTOM HA YYaCTOK TUTCIILHOM IIABKH.

20.  Haectu mopsiok Ha paboueM MecTe, IpOTepeTb MHCTPYMEHT U 000pyHOBaHME, NPH
HEOOXOAMMOCTH CJIeIaTh BIAKHYIO YOOPKY.

21.  B3BecuTh NONy4YE€HHBIE KOPOJIBKH.

®opma oruyera. OTUET JOJDKEH COJEpKaTh Ha3BaHME, LEldb pPadOThI, MOPSIOK
BBINIOJIHEHMS JKCIIEPUMEHTA, pacueThl. CrenaTe BBIBOJIBI O PAaBHOMEPHOCTH pacHpeneseHUs
cepedpa B IIMXTE U O MPEJCTABUTEIbHOCTH HABECOK.

3ansrue 6. HlnxroBanue. lluxra gas pya I, 111 kaacca. Onpenesenne
OKHMCJIUTEIbHO-BOCCTAHOBUTEILHON CIIOCOOHOCTH PY/blI.
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Hens pabGorsl: IIOJIyYEHUE IIPAKTUYECKUX HABBIKOB IIPOBEACHHUA  IPOBEPKU
OKHCITUTEIbHO-BOCCTAHOBUTENBHON TUIaBKU pyAbl. OOOCHOBaHHWE KOPPEKTUPOBKH HIMXTHI TI0
pe3yJbTaTaM MPOBEPKU OKUCIUTEIbHO-BOCCTAHOBUTEIBHOM CIOCOOHOCTH.

Pynbl, TposBIISIONINE OKHCIUTEIbHYIO MM BOCCTAaHOBUTEIBHYIO CHOCOOHOCTH IO
OTHOILEHHUIO K CBUHIY (IVIETYy), a TaKXKe CIOXKHBIE PyAbl, colaepKamue OO0JIbIIoe KOJUYECTBO
IpuMecel, MEIAUIMX IPOOMPHON IIaBKe, 3a4acTylO0 IPH IUIABKE CO CTAHJIAPTHOM LIMXTON
JJAIOT HEYJIOBJIETBOPHUTEIbHBIC pE3yJIbTaThl M TPeOyIOT  IPEJBapUTENIbHBIX OHEepaluii,
NPUBOAALINX pyAy K | Kinaccy, 1n6o mpuMEHEeHHs CIIEHUAIbHBIX BUIOB IIABKU.

Haubonee pacnpocTpaHeHHBIMU —crHoco0amu IIpeJBapUTENILHOW 00paboTKH  pyn
SBIISIIOTCSL  Pa3iIMYHbIC BAPUAHTHI 00KUTA U KUCIIOTHOE BBIIIEIaYHBAHUE.

I'nybokuii 0boscue SBISETCS 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
3HAYUTEIbHBIE MOTEPH MO cepedpy. HezameHMMBIE NpenMyInecTBa — 3TOTO IPHUBEICHUE
IPaKTUYECKH 000 «3arps3HeHHo» pyabl K pyae | kiacca.

CymiecTByeT HECKOJIIBKO BAapHAHTOB OOKWTA, OJHAKO OOJBIIAS YaCTh WX MPHUTOIHA IS
pa3oBbIX MPOO U 3aTPYJHUTENBHA B YCIOBUSAX MOTOYHOI'O aHAIN3A.

B npounsBoacTBeHHOM JabopaTopun MpUMEHsETCs 00KuT 0e3 rneperpedanus MaTepuana,
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 HaBECKH /10 0OKura.

Kak anprepHaTtuBa npeaBapuUTeIbHbIM ONEpalUsiM, IPUMEHSIOTCS ClELHalbHbIE BUIbI
IUIaBOK, MCIIOJIB3YIOIIUX HIMXTHI, CIIOCOOHBIE PA3JIOKUTh CIIO0XKHbIE pybl (pHc.1)

Boccmanosumenwvno-ocadumenvnas nnaéka 6 npucymcmeuu u3dblmka icenesd,
BBOJIUMOTO B BMJIE I'BO3/I€H, KOCTbUIEH MM CTpY>KKU. HeynoOcTBO MCIONIb30BaHUS Kelle3HOU
CTPYKKH 3aKJIFOUAeTCsl B TOM, UTO €€ U30BITOK 3aCTPEBAET KaK B IIJIaKe, TaK U B BepKOiiee, pe3ko
yXyauas KadecTBO MOCJIEIHEro, Mo3TOMYy YJOOHeH HCIosb30BaTh I'BO3Jb, JHOO MOJBEprarh
npo0y MperBapUTEIbHOMY HCCIIEJOBAaHMIO Ha COJEp)KaHHUE CyIb(HI0B, YTOOBI KaK MOXHO
TOYHEE pacCUUTaTh KOJUYECTBO CTPYKKH, HEOOXOTUMOW JuIsd IUIaBKU, BO H30ekaHHE ee
n30BbITKA.

I'net 106aBAAIOT B KOJMUYECTBE, HEOOXOAMMOM IS MOIYUYEHUS! CTaHIApPTHOTO BepKOIIes.
KonuuectBo coapl yBenuumBaioT B 2-3 pas3a, T.K. OHa SIBISIETCS B STOM 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
JBOWHOM Cynb(uJ kene3a U Kanus (HaTpusi), XOpOILO PacTBOPSETCS B OCHOBHOM IIIJIAKe, HO HE
pacTBopsieT OnaropoaHble MeTayuibl. [[sl mpemoTBpallleHusi OKHCIIEHHUs Kele3a J0 OKHCH, B
IIMXTY BBOJAAT BoccTaHOBUTENb. IlpomomxurensHocts miuaBku 40-50 muu. s ynoGcrsa
BBUIMBAHUS I'BO3/b IOJKEH ObITh Ha 2-3 cM JUIMHHEE TUTJIS (110 BBICOTE).

I'maBHBIM HEIOCTATKOM JIaHHOTO METO/A SBJISETCSI HEBO3MOYKHOCTD €0 IIPUMEHEHUS JUIs
«3arpsA3HEHHBIX» pYJ, COJAEpPXKAIIUX B 3HAUYUTEIbHBIX KOJMYECTBAX MEIb, MBIIIBSK, CYpbMY,
TEJUTYp, HUKEb.

OKucnumenvho-ocadumenvnas niaaeKa, TPEICTaBIsIET CcoO00H KOMOMHMPOBAHHBIN
BapHaHT IUIaBKU C kene3oM. lIpuMeHsercs ansd aHanm3a 3arpsA3HEHHBIX pyJA: CHaudana 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,
XPYMKNN
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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 C
o6xKur cennTpoit

— | W

MnaBka c cenuTpom n

Mnaska UenouHas XenesHbiMmn onnaKkamm

»enesom naaBKa ans As, Sb - pyAa

Puc. 1 CneunanbHble Bubl maBku ais pyn |l knacca

Ilnhagka ¢ cenumpoii u u3oblmMKOM 21emaaeT HEIUIOXHE Pe3yIbTaThl, HO MPUMEHUMA B
PSAIOBOM aHAIM3E B TEX CIydasX, KOT/Ia U3BECTHO, XOTS OBl IPUMEPHOE COACPKAHKE CYIIb(HIO0B
B pyze (Hampumep, IpH aHallu3€e Pa3IuYHOrO PoJia TEXHOIOTHYECKUX MpoaykToB). [Ipu pacuere
HEO0OXOJUMOT0 KOJIMYECTBA CEIUTPBI OKUCIUTEIBHYIO CIIOCOOHOCTh €€ NMPUHUMAIOT paBHOU 4,
0oJiee TOYHO YCTaHABIMBAIOT MPEABAPUTEIHLHON TUIABKOM.

[Ipu cocTaBieHHH BBICOKOTJICTUCTOM MIMXTHI JIOMYCKACTCS BapbUPOBAHHUE KOJUYECCTBA
peareHToB B 3aBUCUMOCTHU OT COCTaBa OOBEKTOB aHAIM3a, HO BO BCEX CIIydasx OOIIUM SIBIISETCS
3HAYUTEIbHBIN U30BITOK IJIeTa MO0 OTHOIICHUIO K Macce HaBecku (B 1,5-20 pag).

CenuTpa mpH TUIaBKe BBI3BIBAET WHTEHCUBHOE BBIJEICHUE Ta30B, M, KaK CIEACTBHE,
yBEIMUEHUE 00beMa pacIuiaBa, 4To MPUBOJUT K MEPETUBaM - MEXaHWYECKUM ToTepsM. Kpome
9TOro, OOJNBIION HM30BITOK CEMUTPHI CHOCOOCH YAaCTUYHO OKUCIATH OJIarOpPOJHBIE METallTbl,
0COOEHHO cepedpo, a TakKe BOCCTAHOBHUTENIb, HEOOXOIUMBIM Jisi 0Opa3oBaHUsI BepKOes.
[ToaTomy, mpu OGOJIBIIOM COJEPKAHUU CYIb(UIOB B pye, OepyT Kak MOKHO MEHBIIINE HABECKU
(15-25 1), ecnu pyaa ¢ HeOOJBIIUM COJCPKAHMEM 30JI0Ta, TO aHAIU3 BEIYT C ATOMHO-
a0bcopOLMOHHBIM OKOHYAHUEM. BOIbIyI0 4acTh Oyphl 3aMEHSIOT COAON M BEAYT IUIABKY Cpasy
IPH  BBICOKOH TeMIleparype, B OJTHX YCJIOBUSAX KHIICHHE IpOoTeKaeT Ooyiee CIIOKOHHO.
Heobxomumo, Takke, mpuMeHEHNE TUTIIeH OOJIbIIero oobema.
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«3arpsi3HEHHass» pyJa MOXKET B HEKOTOPBIX KOJIMYECTBAX COAEPKATb MBILIbIK, ME/b,
TEJUIyp, CypbMYy, HUKEIb, B 3TOM CiIy4dae KOJIMYECTBO IJieTa yBeauuuBaroT Ha 15-20% mno
OTHOILEHHIO K KOJIMYECTBY, KOTOPOE HEOOXOIUMO JIJIsl OKUCIIEHUS CylIb(UIOB.

HenocratkamMu IpUMEHEHMsI BBICOKOTJIETHCTON IIMXTHI SBIISIOTCS: BBICOKUH pacxoj
TUTJIEH M3-32 OBICTPOro pa3belaHMs UX LIUXTOW, YBEIMUYEHHE MOTepb cepedpa, YyBeIUYeHHE
3aTpaT Ha aHaJIM3.

Hlenounaa nnaekaMoxeT NPUMEHITHCAVIA Pyl C COJEpKAHUEM CYJIb(UI0B LIMHKA UIIH
menu He Oonee 10%.B »TOM BapmaHTe BMECTO COABI KaK OCHOBHOTO (hIOCa HMpPUMEHSETCS
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 MuHyT, MpH
temnepatype 1050 °C.

IMuxra s pyast |1 knacca.

CrnenuansHbIMU ITpUEMaMHK, IpUMeHstommMucs npu miaske pyn |l kmacca spusrorcs:
wenouHas niaeka (onucawa eviwie), a T.OK. KUCIOMHOe 6eblujenayueanue, OTHOCSILEECS K
MOKPO-CYXUM UM KOMOMHUPOBAHHBIM METOJJaMH ONPOOOBAHUS.

Cy1iecTByeT HECKOIIBKO CIIOCO00B KUCIOMHO20 8blfeauU8aHUs CIOKHBIX PYy/:

1. 10-20 r pynsl HarpeBaroT CO CMEChIO a30THOM U cepHOil kuciot 1:1, Harpesatot 10-15 MunyT
Ha TIecYaHoil O6ane, pa30aBIAIOT BOIOH, PUIBTPYIOT, TPOMBIBAIOT, CYIIAT, IEPETHPAIOT B CTYIIKE
BMeCTe ¢ (UIBTPOM, MEPEMEIINBAIOT ¢ (IIIOCAaMH U IUIABAT KaK pyay HepBOro, JM00 BTOPOTo
KJ1acca, B 3aBUCUMOCTH OT COJIep>KaHus CyIb(UIO0B.

2. HaBecky pyabl oGxurator B mydene npu 700 °C. OboxkeHHy0 pyay pactBopsor B 10%
CEpHOM KHCJIOTE IPU OCTOPOXKHOM HarpeBaHuM Ha BojasHO# Oane. Ocaxmgaior cepeopo NaCl,
KUIIATAT, GUIBTPYIOT, CyLIAT, ¥ 3aTeM IUIaBAT Kak pyay | kiacca.

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

CrnenmnanbHble NpUeMbl IVIABKHU PY/I CJI0KHOI0 COCTaBa.

K crnoxxHpIM pynam OTHOCATCS PyIbl M HPOAYKTHl MX INepepaboTKH, coJepiKaliue
3HAUUTENbHOE KOJIMYECTBO MPUMECEH, 3aTPYAHSIOMINX IIAaBKY U TPeOYIOIUX TOMOIHUTEIbHON
o0pabotku. K HUM oTHOCATCS pyAbl, OoraTble IIMHKOM, TEJUTYPOM, MEIbIO, JKEIe30M, XPOMOM,
HUKEJIEM, KOOaIbTOM, BUCMYTOM, MBILIBSKOM, CYpbMOH U JIp..

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

a 3aTeM yJalsITh OKHMCh LIMHKa U3 orapka BbluienaunBanuemM 10% -HoOW cepHOW KMCIOTOM MHpu
HarpeBaHuu. OOXHUI pPEKOMEHJIyeTCs NpOBOIUTH MpH Temmneparype He Bbime 700°C,
MPOJOKUTEILHOCTh 00pabOTKU KHUCIO0TOM 2-3 Haca.
[TonoGHBIN MeTOJ HCIONB3yeTCs M B clyyae pyA, OOraThlx MeAbl0, HHUKEIEM, BUCMYTOM,
KHUCIIOTHas 00paboTka BeneTcs a3oTHoi kucioToi (1:3). Cepebpo, KOTOpOe YaCTUUHO, OO B
ciydyae 0OpaOOTKM a30THOW KHCIOTOW, IOJHOCTBIO pacTBOpPSETCS, 1ocje OKOHYaHHUs
BoimienaunBanus ocaxaaroT NaCl, ocamok cobuparor, BeICYHIHBArOT. JlagpbHEWIIHMI aHATU3
BEYT MIepOSPHON UITU TUTEIHHOMN TUIaBKOM.

Eme onHMM BapHaHTOM IUIaBKH pPYyJA C BBICOKUM COJIEP)KAaHHEM MEAM SBISIETCS METOJ
ITepkuHca. OCHOBHBIM MPUHIIMIIOM METO/A SIBJISIETCSI IPUMEHEHUE BBICOKOIJIETUCTON IIUXTHI U
JIOCTaTOYHO OOJBIIOTO KOJIWYecTBa cenuTpbl. [Ipu pacuere MIMXTHI, HA OJHY BECOBYIO YacTb
okucioB wmenu mnpuxoautcs ot 137 mo 300 BecoBblx uacted riera. [ns ocnmabrneHus
KOppO3Upyromero AeicTBus riera Ha 15-20 gacTeit rnera 6epyT 1 B.4. KBapiia, Coy B pazMepe
HaBeckH, Oypa He ucnonb3yercs. CenuTpy OepyT B pa3Mepe HaBECKH, IUIaBKY MPOBOJIST
OBICTpPO, MPU BBICOKOM TemriepaType, BpeMs 1iaBku 20-30 MuH.

Bosbmioit M30BITOK TIWleTa ¢ J00aBIEHHMEM CEIUTPbl TPUMEHSETCS M IpH IJIaBKe
TEJUTYPUCTHIX pyJ. BennunHy HaBecKu peryiupyroT TakuM o0pa3oM, YTOOBI B HEM CoJepKanoch
He Oonee 0,1-0,2% Ttemnypa. IlnaBky BeayT mpu Kak MOXKHO OoJjiee HM3KOW TemIeparype.
BaxxHbIM yc0BHEM MOJYyUYEHHs HAJSKHBIX PE3yJIbTaTOB Ha3bIBAIOT TOHKOE M3MEIbYEHUE PYAbI
10 0,071MM 1 KaK MO>KHO 0OoJiee TIIATEIbHOE epEeMEIIMBAaHIE MTPU B3SITUN HABECKH.
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Jlia yaaneHust Tetypa 10 IUIaBKH BO3MOKHO NPUMEHEHUE MPEeBapUTEIbHOT0 00XKHUTa
npu temneparype 600-700 °C.

s omnpeneneHus 3oj0Ta U cepedpa B CyIb(UIHBIX pylHax, COJEpXKallMX CYpbMY,
UCTIONB3YIOT TPH METO/a: IUIABKY C CETUTPON M M30BITKOM TJIEeTa, 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 NPOBEJCHHBIX paHee OIpeeIeHUI CoJepKaHus Cepbl, yriepoja,
MBIIIBSKA, TUOO0 IPOBECTH OIpeieIeHHE OKUCIUTEIbHO-BOCCTAHOBUTEILHON CITIOCOOHOCTH PYAbI
IPOOUPHBIM METOJIOM.

[Ton OKHCTUTENBHO-BOCCTAHOBUTENBHOM CLIOCOOHOCTHIOMOHUMAIOT KOJIMYECTBO CBUHIIA,

BOCCTaHaBliMBaemoe (okucisieMoe) | r wucciexyeMoro marepuarna. Jnst HEeKOTOpBIX
CYJIb(QUIHBIX MHHEPAJIOB BOCCTAHOBUTENbHAsI CIIOCOOHOCTh ONpeeiicHa M ONKcaHa B
JaUTEpaType:

DOnemenrtapHas cepa — 19,4

CBuHIIOBHI Oeck — 3,41

Apcenonuput — 8 ,18

Mennsiii komuenad — 7,85

[unkoBas 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 coibl, 60 T riera, 5 T cTeKlia WU
kBapua. OcHOBHOE TpeboBaHUE — OOJBIION M30BITOK TJIETa MO OTHOUIEHUIO K HAaBECKE, TOYHAs
HAaBECKa M YCTAHOBJICHHas BOCCTAHOBUTENbHAs CIOCOOHOCTH BOCCTaHOBUTENS. B mobom
JIPYyroM ciiy4ae, HEOOXOJUMO TOCTaBUTh NPOOy Ha YCTAHOBJIEHHUE €ro (BOCCTAHOBHTEIIA)
BOCCTAHOBUTENBHONH CHOCOOHOCTH. J[Ms1 dYero TuUIaBUTCS IMUXTa C TOYHOM HaBECKOU
BOCCTAaHOBHUTEJIS.

Ecnu BoccraHoBHTENBHAS CIIOCOOHOCTH pynabl HaxoauTcs B mpeaenax 0-0,7, Ho mpu
ATOM BEPKOJIEH U MUIAK yIOBIETBOPHUTEIBHOTO Ka4eCTBa, TO CYMTAIOT, YTO BOCCTAHOBUTEIbHAS
CIIOCOOHOCTh PYJIbI OOYyCIOBJIEHA HAJMYWeM HEOOINBIIOr0 KOJWYECTBA MPOCTHIX CYIb(HUI0B
(mupuT, CBUHIOBBIA Oyeck), 0e3 «3arpsA3HAIMX» KOMIIOHEHTOB. B »TOoM ciyuae Mmaccy
BepKOJIes KOPPEKTUPYIOT, YMEHbIIIAsl KOTUYECTBO BOCCTAHOBUTENS B IIUXTE, U TUIABIT KaK pyay
| xmacca. Harmpumep, npu mpeaBaputenbHO 1iaBke 10 r pyasl ojydeH BepkOie, Becom 3 T,
T.€. BOCCTAHOBUTENbHAsI CTOCOOHOCTH pyabl paBHa 0,3. CremoBarenbHO, HaBecka pyasl B 50 T
BOCCTaHOBUT 15 cBuHIA. J{ns nomyueHus Bepkoies, BecoMm 28T, He0OX0JMMO BOCCTAHOBUTD €I1Ie
13 r cBUHIA, UCXOJS U3 BOCCTAHOBUTEIBHON CIIOCOOHOCTH MyKH, ucrnonb3dyemoil B LIITAJI,
paBHoO# 19, HeoO6xoaumo n00aBuTh B Xty 13/19= 0,7 r MyKu B pacdyeTe Ha OJHY MPooOy.

Ecnu momyden  Gonbmioil BepkOiei, Mo BHU3yalbHBIM NpHU3HAKaM HE OTBEYAIOIIUN
TpeOOBaHUSIM KayecTBa: XPYIKHUI, HEKOBKUW, TEMHBIH, TO Pyay OTHOCST KO BTOPOMY KJlacCy |
MPUMEHSIOT CeUalIbHbIE METO/bI IIJIaBKH.

N3menenns B cocTaBe MIUXTHI MOTYT OBITh OOYCIIOBIIEHBI, KPOME COCTaBa Py/bl, TAKXKE U
KOHCTPYKIMOHHBIMU OCOOGHHOCTSIMH 000pYAOBaHUs JJIsi MPOOUPHOU TUIaBKH. Tak, B KOMITJIEKT
000py/I0BaHUs JJIs1 TUTCIILHOM TUTaBKK (PUPMBI - u3rotoButes «Furnacelndustriesy Bxoaut ctou
JUISl IIUXTOBAHMS, KOTOPBIN MpeArnojaraeT 3arpy3Ky HIUXThl C HABECKOW HEMOCPEACTBEHHO B
IAMOTHBIC THTJIH, 0e3 OyMaKHbIX TakeToB. Tak Kak OyMaKHBI TakeT oOJazaeT cBOe
BOCCTAaHOBUTEIBHON CIIOCOOHOCTHIO, YYTEHHONW B COCTaBE IIMXTHI, P MEPEXO/e Ha ATOT BH]
nevyeil HeoOX0IUMO YBEIMYMBATH KOJTMYECTBO BOCCTAHOBUTENSI B UCITOJIB3yEMBIX IIMXTaX.

Xon padoTsl
l. IIpoBepka OKHUCIUTEIbHO-BOCCTAHOBUTEIBLHOM CIIOCOOHOCTH PY/bI.
1. [IpuroToBUTH MHXTY YIS MPOBEPKU OKUCIUTEIHHO-BOCCTAHOBUTEIHHON CIOCOOHOCTH
PYJbl HEMOCPEICTBEHHO B MOJUATHIIEHOBBIE MakeThl. CocTaB MIMXTHI: 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, BoccTaHOBHUTEH — | T.

2. TmarenbHO nepemeniats Npody Ha KieeHke 3-5 pas, pa3poBHATH cioeM He Ooiiee 1 cM,
pa3nenuTh Ha KBaJpaThl CO CTOPOHOH 1,5-3 cM, HaOpaTh HaBecKy HEOOJNBIIUMHU TOPIHSIMH,
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 TIEPEHECTH HABECKH B IMAKET C IIMXTOW, MOJOKUTh €ro Ha JIAJOHb, JAPYTOu
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
CTOJIOBAS JIOXKKA).

7. Kynex 3akpbITh.

8. Ecnu nnaBka BBIONMHSETCS HA TEeYd ¢ (DPOHTAIBHOW 3arpy3Koil, mpoda ¢ MUXTOH B
HOJIMATUIIEHOBOM MaKeTe cpa3y MOMELIAETCS B TUIellb, CBEPXY J00aBIISETCS MOKPBIIIKA.

9. [loBTOpUTH MAEHCTBHUS IYHKTOB 2-8 1S KaXIOW NPOOBI IIUXTYeMOH MapTud |

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

r7Ie M1 — Macca BepKOIIes,, MOy4eHHOTO MPH TUIaBKE MPOOHI;
M2 — Macca BEpKOJIes, MOTYyUYEHHOTO MPH TUIABKE XOJIOCTOM
poObI (IKUXTa + BOCCTAHOBUTEIH);

M3- Macca HaBECKHU MPOOHI.

®opma otdera. OTUET JOJKEH COAEpX aThb Ha3BaHUE, 1€JIb paOOThI, MOPAIOK BHITOTHEHHS
JKCIepUMeHTa, pacdeThl. Crenarb BBIBOJABl O HAJIUYUU OKHUCIUTEIbHO-BOCCTAHOBUTEIBLHOM
cnocobHocTi. O00CHOBATh HEOOXOAUMOCTh KOPPEKTUPOBKH IIUXTHI.

3auatue 7. KyneaunpoBanue. [IpoBepka kauecTBa KaneJeii.

1. KyneampoBaHnue.

KynenupoBanme - 3TO OKHCIHTENBHOE IUIABJIEHHE CIIaBa CBUHIA C OJIATOPOIHBIMH
MeTaJulaMH, B pe3yJbTaTe KOTOPOro MOJYy4aroT KOpOJIEK, CoJepKalluil 30710T0 M cepedpo,
H3BJICYCHHBIC U3 AHAJIU3UPYEMOI'0 BEIICCTBA ITPU TUTEIHLHOHN IIJIaBKE.

KynenupoBanue BeneTcst B 3J€KTpUUecKo mneunm (Myderne) Ha Kamensix — MOPUCTBIX
coCyaax, M3TOTOBJICHHBIX M3 MAar”He3uTa ( M&FH@SHTO-HCMGHTHOﬁ CME€CH, NIEMCHTA, KOCTHOH
MYKH, IpeBECHOM 30i1b1) IpH TeMieparype 900-1000 °C.

OU3NKO-XUMUYECKasi CYIIHOCTh KyNEeIMPOBaHMsI OCHOBaHA HA PA3JIMYHON OKHCISIEMOCTH
30/10Ta, cepeOpa M CBUHIA M H30MpPATENIbHOM CMayMBaHWU OKCHUIAMU METAJJIOB MaTepuaia
KaIleJm.

Ha mnpokaneHHyio Kameib CHENUaTbHBIMU LIMIILAMH 3arpy’katoT BepkOieil. CBuHen
TUTABUTCS, OKHUCIISIETCS JO TJeTa, OOpa3yIONIMHCS >KUAKUN TJIET CTEKaeT C pPacIUIaBICHHOTO
CBHUHIIA, CMayMBaeT Kallelb W, BCIEACTBUE KANMMJUIAPHBIX CHJI, BOUTHIBAETCS MOPHCTOM Maccoit
karenu (10 98,5%), yactsb riera ucnapsercs (okoio 1,5%).
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I[To mMepe oxoHuaHusi KynenupoBaHusi ¢Gopma KOpoibka Bce Oosee NpHOIMKAETCS K
chepruueckoit. [lo WCUE3HOBEHWH C TMOBEPXHOCTH KOPOJIbKA TOCIEAHHX OJICCTAIINX >KUPHBIX
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 MPOUCXOJUT CMEHAa HHTep(PEepeHIHOHHBIX
1BETOB. JTa "Wrpa LBETOB", Ha3bIBaeMasi LIBETEHUEM, ITPOJIOJDKAETCA HECKOIBbKO cekyHI. [locne
HEro HAaCTyMaeT PEeKaJeCICHIIMs KOpOJIbKa, CBS3aHHAasi C MTHOBEHHBIM BBIIEJICHHEM CKpPBITOU
TEIUIOTHl IUIaBJIEHUs. PekanecueHLus KOpoibKa, NPUBOJALIAS K MICHOBEHHOMY M3JIyYEHHUIO
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 pEXHMME, UTO 3aTPYJIHSET YIPABICHUE UM.
DK30TepMUYECKUE PEAKI[MU OKUCIICHHS CBUHIA U IMPUMECEW MOBBIIIAIOT TeMIepaTypy CIUIaBa
OTHOCHTENLHO TeMIIepaTypsl B kKamepe neun Ha 50-200°C, B 3aBHCHMOCTH OT yCIOBHil IIaBKu. B
HAYaJbHBI MOMEHT KyNeTUpOBaHUs JBeplbl Mydens (OO crenuaabHble OTBEPCTHS B IEYH)
NPUKPBIBAIOT, TOKa HE OOHAKHUTCS IOBEPXHOCTh CBUHIIA M He oOpasyercs 'rma3ok" 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 TEeIUla COKpaIlaeTcs, a TeMIepaTypa IUIaBICHUS
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 KyNeIUpOBaHMH B MHTepBaie TemmepaTyp Ha 5-40°C Humke
TEeMIIEPaTyphl MIIABJICHUS KOpPOoJibKa 01aropoanbix MetaiioB (T, uuctoro cepedpa 960°C).

2.11oTepu 0J1arOpOAHBIX METAJVIOB IIPH KYIIeJIMPOBAHNH.

Pe3ynbrarhl KynenupoBaHUsl 3aBUCSIT OT MHOXECTBa (PAKTOPOB: TeMIlepaTyphl U COCTaBa
atMocepsl (colep:kaHrue KHCIOpOoaa, MapoB IJieTa, BOCCTAHOBUTENBHBIX Ta30B U T.lI.) B KaMepe
neyn, TEMICPATypPbl Karejiah, CKOPOCTU HW HAIPaBJICHHUA AOBHWXCHUSA Ta30B OTHOCUTCIIBHO
MOBEPXHOCTH PACIUIaBICHHOTO CBHHIIA, COACPXAHHWM MpuUMeceil W OJaropoJHbIX METaJIOB B
BepkOIiee, Macchl BepKOIies, TEXHOJIOIMH U3rOTOBJIEHU Karenel (popma, MaTepual, mopucToCTb

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 craguu oOpa3zoBaHHs KOpOJbKa TMOTEPH OJIATOPOAHBIX METAIOB OOYCIOBJIEHBI HX
PacTBOPUMOCTEIO B TIIeTe, KOTOpas B MHTepBaje TemmepaTyp 960-1100°C cocrapnser ais 3010Ta
0,28-0,36%, mis cepedbpa — 4,8-5,6% [7]. Ilpn HU3KOM CKOPOCTH BIMTHIBAHUS TJIeTa B Karelb HA
HocjaeIHeH CTaJuu KyNeIupoBaHHWs WIM TPU CPaBHUMOM BEIMYMHE TOp Kalleld C pa3MepoM
KOpOJIbKA, BEIMYMHA MAacChl TJIETa, HAXOMASAIIETOCS B KOHTAaKTE€ C KOPOJILKOM, BO3pPAcTaeT, YToO
COOTBETCTBEHHO YBEIMYMBAET TOTEPH ONIAropoIHbIX 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 KyneaupoBaHMM MOTyT pocturatb 5-100%, 3omota — 5-10%. C
YBEIMYCHUEM TEMIIEPaTyphl B KaMepe MeYH WM TeMIepaTyphl paciijlaBIIeHHOTO CBHHIIA (33 CUET
YBEJIMYEHHUSI CKOPOCTH OKHCIEHHs) Bo3pacTaeT Ko3((UIMEHT paclpeaesieHus: OJaropoIHbIX
METAJJIOB MEX/Ty TJIETOM U CBHHIIOM, YTO IIPUBOIT K YBETHYCHHEO TIOTEPb.
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Ha pesynbTaThl KynenupoBaHus MO cepeOpy, MOKET OKa3bIBaTh BJIMSHHE 3acajla CBUHIA B
KopoJibke. C yMEHbILIEHUEM TeMIlepaTyphl (B Kamepe Me4yu WM TeMIepaTypbl pacIuIaBICHHOTO
CBUHIIA) YBEJIMYMBAETCS BEPOATHOCTH 3acaabl. [lodyuyeHue pe3ynbTaToB, B KOTOPBIX 3acaia
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 PE3yIbTAaTOB.

Cuutaercs, 4TO TpH MPABWIBHO NPOBEICHHOM KYICIUPOBAHUH IOTEPU 1O cepedpy
KOMIIEHCUPYIOTCSl 3acafoil cBUHIIA B Kopoibke [1]. TeM He MeHee, HaJEKHOCTh U TOYHOCTH
pe3yIbTAaTOB KYyMNEIUPOBAHUSA W aHAIM3a, B 1I€JIOM, BO3PACTAET, €CJIM YUYHUTHIBATH MOTEPHU IPHU
KyHEeJIUPOBaHUH.

3.Y4er noreps 30J10Ta U cepedpa NP KyneJMpPOBAHUN

B awmreparype ommcaHsl aBa crmocoba ydeTa IMOTEph OJIATOPOJHBIX METAJIOB TPH
KyHEeJIUPOBAHHH.

[TepBrIii cioco0 3akiTovaeTcs B IJIABKE MaTepuaia KareilH Mocje KyNelIupOBaHHs MPOObI.
Jis »TOro Kamenb HM3MENbYalOT M IJIaBAT C KOMIIOHEHTAMHM UIMXTHI, C TOCJIEAYIOIIUM €ro
KYIIEJIMPOBaHUEM, PA3BAPUBAHUEM M B3BEIIMBAaHUEM KOPOJIbKA U KOpTOukH. HalineHHOoe 3HaueHue
Macc 30J10Ta U cepedpa MpubaBIsAIOT K JaHHBIM aHAJIKU3a MPOOHI.

Bo BTtOopomM cmocobGe moTepH OMNPEACNAIOTCS MO0 KOHTPOJIBHOMY Y€Ky, KOTOpPBIH
KyHeJIupyeTcs OJHOBPEMEHHO C BepkOjeeM aHanu3upyemoil mnpoObl. Jljis HpUroTOBICHHS
KOHTPOJILHOTO YeKa YMCTOE 30JI0TO M Cepedpo OTBEIIMBAIOT B KOJIMYECTBAX, COOTBETCTBYIOIINX
pe3ylbTaTaM MpeABapUTENbHOIO aHallu3a MPoObl, U BBOASAT B IMPOOHPHBIMA CBUHEI] Maccoii
paBHOI Macce BepkOJjesi, MOIYYEHHOro IpH IuiaBke mnpoObl. Ilo m3MeHeHuo macc 30i10Ta U
cepedpa B KOHTPOJIBHOM YEKE OMpPENEeNsIOT MOTEPH U MO 3TUM JAHHBIM MPOBOJIAT KOPPEKLHUIO
pe3yJbTaTOB aHaIN3a MPOOHI.

O6a 3Tux cnocoba peaKo MPUMEHSIOTCS B MAaCCOBOM MPOU3BOICTBE aHAMHM30B. [leperuiaBka
Karesjael NpOM3BOAMUTCS MPU MPOOMPHOM aHAIMW3€ Ha METAUIbl IUIATUHOBOM TPYMIIbI, YEKH
HCIIONIB3YIOTCS B 0053aTENHHOM MOPSAJIKE TOJIBKO MPHU MPOBEACHUH aHA3a JUTaTypHBIX CIIJIaBOB,
B QHAJIN3€ re0JIOTUYECKUX MTPOO OHU MPAKTUUYECKU HE MPUMEHSIOTCS.

Cy1iecTByeT pacueTHbIN criocod yuera notepb. GopMyIibl A ONpeeIeHus oTeph 30J10Ta
U cepebpa Mpu KyNeaIupoBaHUU MOJIy4eHBbl M3 TEOPETHYECKUX IIOJIOKEHUH IIpolecca
KynenupoBanus, kodpdumuent pacnpenenenus (K) OmaropoaHblx METalIOB MEXIY TJIETOM U
CBMHIOM, 3HAYCHUA MNPCAIKCIIOHCHUOHUAJIBHOI'O MHOXHUTCIIA WM JSHEPIUU AKTHUBALlUKW IIPOLECCOB
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 CHocody NpOou3BOAATCS cheayromuM obpa3soMm. CHayana JAenaloT aHalu3
KOPPEKTHUPOBOYHOM HABECKHU.

Kynenuposanue BepkoIies IpH 9TOM BeyT TpH Temmeparype 940-960°C. TTo pesymbpraTam
aHaJM3a KOPPEKTUPOBOYHOM HABECKM M TPOTrPaMME COCTOSIHMS CHCTEMBI 30JI0TO-cepedpo
OTIPENeNIAIOT TEMIIEPaTypy TUIABICHUS KOPOJBbKAa OJaropogHBIX METaIOB KOPPEKTHPOBOYHOM
HAaBECKHM, KyIeJTHpOBaHHe BepKOies OCHOBHOIH HAaBECKH BeyT mpu Temmeparype Ha 40°C mHuke
TEMIIEpaTypbl IUIABJIEHHUsS KOPOJIbKA KOPPEKTHPOBOYHOM HaBeCKH. Temmeparypa H3MepsieTcs
TepMornapoil B kamepe neud. Ilocie okoHYaHUs KyNeIMpOBAHUS Kaleld BBITPYXKAIOT U3 MEYu.
[Totepu 3070Ta (AMAy) U cepedpa (AMag) TIPU KyMETUPOBAHUU ONPEACISIOT B 3aBUCHMOCTH 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)
Copneprkanue B mpode I/T onpenesstoT no GopMyam:
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Mag= Mk-Mau  (B)

Mp, + 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

®opmyiabl  (3-7) MOKHO NPUMEHATH TOJIBKO JJIsi BEPKOJIEEB € COJIEp)KaHUEM IpUMECEH
Huxe 0,5%, T.K. 3HaUMMOe BIHMSHHUE IPUMECEH Ha pacrpeaencHue 0J1aropoaHbIX METAIIOB MEXTY
TJIETOM W CBUHIIOM OHM HE YYHTHIBAIOT. Mcmoibp3yeMble Kameiaw 00s3aTeNbHO JOJKHBI MMETh
MOCTOSIHHBIE XapaKTePUCTHKU. YeM BbIlIE TOYHOCTh MOAJEPKAHUS 3a/laHHOM TeMIlepaTtypbl 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 JUIS
MacCOBOT'O TPOU3BOJICTBA AHAIU30B MOXKHO YHPOCTHTH. [Ipu m3MeHeHUU Macchl BepKOJieeB B
npeaenax 25-35 r. B pacdeTrax MOXKHO HMCMOJb30BaTh oAHYy BenuuuHy — 30 1. [lo comepskanuro
cepebpa (30510Ta) B KOPOJbKE TPEABAPUTEIBHOW MPOOBI  ONPEAENSIOT  TeMIepaTypy
KyIeITUpOBaHUs BEepKOJIes aHATIM3UPYEeMOW MpOOBI O CIEAYIOMEH cXeMme: MpPU COJACpKAHWU B
Koponbke cepedpa 100-70% (Macc) Kynenuposanue nposoasaT npu 940°C, 70-40% - 985°C, 40-
0% - 1025°C. B pacyerax COOTBETCTBEHHO MCIOJB3YIOT OJHY M3 TPEX YKa3aHHBIX TEMIEPaTyp.
TouHOCTs MOANEPKAHUA TeMIepaTyphl KyNelHupoBaHHs NOMKHA ObITh He Hibke *+ 15°C. Ipm
YBEJIMYEHUU TOYHOCTH TOAJEpX aHUA TEMIepaTypbl BOCIPOU3BOAMMOCTb  Pe3yJbTaTOB
YBEITUYINBACTCS.

4.KoHTpO/Ib KaYecTBa Kanesen

[Toka3zaTenem KauecTBa Karejen sBISIOTCS MUHUMAIbHBIE TIOTEPU OJIarOpOIHBIX METAIJIOB,
JUIS 4Yero He0OXO0IMMO OCYILECTBIISATh BXOJHOW KOHTPOJIb KauecTBa.

B naboparopusix KOHTpOJIb KauecTBa Kamnesiel OCyIeCTBISETCS B IBE CTAIUU:

-BU3YaJIbHBIN;

- KOJIMYECTBEHHBIN (KynenupoBaHue HaBecku cepedpa 100 mr);

[TpurogHbpIMH A1 KYNEJIUPOBAaHUS NpU MPOOMPHOM ONpEIENCHUHM 30J10Ta CUYUTAIOTCS
Kareu ¢ oTepsiMu 1o cepedpy <2%, pu mpoOdupHOM ompeneneHuun cepedpa - < 1%.

4.1 MeTopI KOHTPOJIST KayecTBa Kamenei

OCHOBHBIC XapaKTEPUCTHKH KareJei, KOTOpbIe TOJKHBI KOHTPOJIUPOBATHCS, MTPUBEICHBI B
nabopatopHoii pabore Nel. JluHeiiHble pa3Mepsl MOTYT BapbUpOBaTbCcs Yy  pa3HBIX
MPOU3BOJUTENIEH, B 3aBUCMMOCTH  OT BUJAOB aHaiu3a, JUIsi KOTOPOTO OHU HCIONb3YHOTCS,
KOHCTPYKIIMHU €Y, MaTepuaia, U3 KOTOPOro Karelu U3roTOBJIEHbI. PasMepsl periiaMeHTupyoTcs
TexHUYeCKUMH YCJIOBUSMH Ha JAaHHOE W3JIeNHe, B KOTOPBIX YKa3bIBAIOTCS W JIOMYCKH
(MakcUMaJIbHbIe OTKJIOHEHMs) OT YCTaHOBJIEHHBIX pPa3MepoB.  MaKCUMaJIbHO JOMyCTHMAast
€MKOCTh [0 CBHHIy  OIpeAessieTcs, B OCHOBHOM,  MAaTepHUajoM, M3 KOTOPOIro Kamelib
u3rorosneHa. s kamenmeil M3 KOCTHOW MyKHM OHa cocTaBisieT 3/4 OT Macchl Karenu, JUIs
MarHe3uToBeix — 2/3. llBer kamemum KOHTPOJMPYIOT BHU3yaldbHO, CPaBHHUBAs C DSTAJTOHHBIM
o0pasiom.

4.11 Pazmepsl u3ienuii IpoOBEPSIIOT METATUTMYECKON JIMHEHKOM C IIEHOW JieNIeHus | MM rin
JPYTUMH CPEICTBAMH, 0OSCTICUMBAIOIIUMHE 3aJJaHHYIO0 TOYHOCTb U3MepeHus. PasMepsl npsmbIX,
u3Jlenuid (JUIMHY, MHUPUHY) U3MEPSIOT MO ABYM MapaJICIbHBIM TpaHsAM IOCeperHe Kaxaou

31



rpand. TonmuHy U3AeNUi U3MEPSIOT MO YEThIpeM TpaHsAM. 3a pe3ysbTaT NPUHUMAIOT CpeIHee
3HAaYCHHUE.

4.1.2 I'myObuHy OTOMTOCTH Kpasi ONPEACISIIOT MTAaHTCHIIMPKYJIEM ¢ IIEHOW JeneHus 1 M.
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 Ha IPOYHOCTH MPHU yAape, JABE Kameau 0e3 yCUIIHUS 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.
[TpuknaspiBaeMoOe yCHUIIME MOXET OBITh HAmpaBJICHO, KaK B  OJHOM HAIpaBICHUHU, 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. MakcuManabHYIO0 MacCy CBHHIIA, ITOTJIONIAEMYIO Karelbio 0e3 MPOTeKaHHs Ha IMOJI MeYH,
(GUKCHUPYIOT U PACCUUTHIBAIOT OTHOIIEHHE MACChl CBUHIIA K MACCE Karelu.

4.1.6. Ilpu mpoBepke Karenei Ha MmoTepu cepedbpa OepyT HaBecky wmaccoil 100 mr
xumudecku 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- noteps cepedbpa B %o.

Xoa padoThI:

1. IlpenBapuTenbHbIC ONEpauu

l1.1.PaccoptupoBarh napTUIO Kamejed IO Jare NpPOM3BOACTBA. EciaM HpHUCYTCTBYeET
HECKOJIbKO KOpOOOK Karejei, NMpOM3BEACHHBIX B OJWH JI€Hb, TO KaXIOM 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.

1.2.0106pate u3 kax0i KopoOku 1o 8 kamnenei(3% KOHTPOIb).

[Tocne oTOopa MpoMapKUpOBaTh CaMH Karlelu, yKa3blBas AaTy MPOU3BOJACTBA, MOPSIAKOBBIN
HOMEp KOPOOKH, HOMEp KaIleJu.

[Tpumep Haanucu: 20.06.09 Ne 1/1

1.3.3aHecTn BXOAslME JaHHBIE B OKYpHaJI NPOBEpKH KauecTBa Kamejel (mary
U3TOTOBJICHUS, TIOPSAKOBBIA HOMEp KOpPOOKH, HOMEp Kameiu n @®.1M.0. oneparopa,
W3TOTOBUBIIETO MApPTHIO).

2.IIpoBepka COOTBETCTBHS M BU3YyaIbHBIM KOHTPOJIb

2.1.I1pu BCKpBITUU KOPOOKH IMPOBEPUTH HATTMUME TOKYMEHTOB C YKa3aHUEM JaThl
MIPOM3BOJICTBA U (PaMUIIUU OllepaTopa, M3rOTOBUBIIETO MapTHIO, CPABHUTD C HAAMUCHIO 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
IIPOBEPKM KauecTBa Kamejeil M Ha KOpOoOKe, COCTaBiseTCSl akT W OTIPABISETCS BMECTE C
0TOpaKOBaHHOIN KOPOOKOH.

2.3. BuzyajibHO OLIEHUTH Ka4€CTBO MO CJIEAYIOIIUM IMPU3HAKAM:

- BET Karesu (CBETIIBIN, )KEITO-KOPHUYHEBBIN )

- OJTHOPOJHOCTh MaTepuaja Kareiau (MEJIKO HCTEPThI MaTepualt)

- TJIAJAKOCTh TIOBEPXHOCTH (0€3 M3JI0MOB U IIEPOXOBATOCTEH )

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 B3saTh HaBecky Maccoi 100 Mr XUMHUYECKH YUCTOTO cepedpa ¢ TouHOCThIO (+ 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 KyMNENSLUUOHHYIO Medb. 3amucaTh BpeMs Hayala
kynensiuu. [pu Temneparype neun 900-950 °C momecTuTh CBUHIIOBBII CBEPTOK C cepedpoM Ha
karesnb. Ha0nogate MOMEHT paciiiaBieHHs CBUHIIA U OOHAXEHHS €T0 MOBEPXHOCTH.

3.5 Kynensiuus et 10 MOJTHOTO BIUTHIBAHHS CBHHIIA B Kanelb (OJUKOBaHHS cepeOpsiHOro
KopoJsbKka). Habmrogarsh cokparienue Kopoiibka, 3aceub Bpemsi 6imukoBanus. [lepenBUHyTh Kamenu
Onne K JBeple s IOCTENEHHOro OcThiBaHMA. [lo OKOHYaHMIO KyNensiMM U3BJEYb
CHEIHUAbHBIMH IIUIIAMH Kaleld W3 IMe4YHd, JaTh UM OCThITh. [IMHIIETOM CHSTH KOPOJBKH C
Karesei, OYMCTUTh UX OT OCTaTKOB MAarHe3uTa, pacCMOTPETh, 3alUcaThb B OTYET OCOOEHHOCTH
BHEIITHETO BHUJA KOPOJBKOB (HAJIMYHE IIEPOXOBATOCTEH, pocTa W Ap.) M Kamened (Haiuyue
OKpAILIEHHOT0 1IUIaKa, MEJKHUX KOpPOJIbKOB, 3acTpSBLIMX B Kaleju), IOMECTUTb B UHCThIE
noanucaHusie haphopoBbie TUTIH.

3.6 IlomyuyeHHbIE KOPOJIBKM B3BECUTh € TOYHOCTBIO (+0,1 Mr), pe3ynapTaTsl B3BELIMBAHUS
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).

Ecim X <2, To Kamenu MOTYT MCIOJNb30BAaThCsl B aHaW3€ JJI OINPEAETICHHUS] TOJIBKO
COJIepKaHus 30J10Ta (HAHECTH Ha KOPOOKY HAJIUCH «TOJBKO I AU).

Ecin X>2, To xamenu W3 JaHHOW KOPOOKHM IepenpoBepstoT Ha morepu cepedpa. Ilpu
MOJATBEPK/ICHUU pe3yibTara, IEHCTBUS COTJIACHO m.2.2.

®opma oryera:

OTtuer noJKeH co/epKaTh Ha3BaHUE, 1eNb paboThl, HOPSAIOK BHIMOIHEHUS SKCIIEPUMEHTA,
HaOJIIOIEHUsT 3aX0J0M KYINEJIMPOBAaHUS, OCHOBHBIE J3Talbl, pacueTbl. PacKpbITh CYIIHOCTh
Ipolrecca KynelIupoBaHHs U OCHOBHBIE nTapameTpsl. [lepedncnuTs OCHOBHBIE XapAaKTEPUCTUKH
U MeTOJbl KOHTpoJid KadecTBa Kamened. Cremate BbIBOJBI 00  HCHOJIB30BAHUHU
IIpOaHAIU3UPOBAHHON MAPTHUH Karleel B MpoOMPHOM aHaIn3e.

3anstue 8. PazpapuBanue KopoJbkoB. IIpoBepka 3010ThIX KOPTOYEK HA «3aCaTY»
cepeopa.

Onepanys pa3BapuBaHHs KOPOJIBKOB 3aKJIOYAaeTCsl B pa3JelieHuu 30J0Ta U cepedpa,
IIyTEM PacTBOPEHMSI OCIETHETO B @30THOM KUCIIOTE.

PactBopeHnue cepedpa B paz0aBiIeHHOI a30THOM KHCIIOTE MPOUCXOIUT 10 PEAKIINHU:

3Ag + 4HNO3 = 3AgNO3z + NO + 2H20

B kpenkoit a30THOM KMCI0TE MPOUCXOAUT PEAKIIUS:

Ag + 2HNO3z = AgNO3 + NO2 + H20

Paznenenne 3o0mota M cepebpa a30THOM KHUCIOTOW OCHOBAaHO Ha €€ CIOCOOHOCTH
KOJINYECTBEHHO PACTBOPSTH CEpPeOpO MPH OMPEAETICHHOM COOTHOLIEHUH 3THX METaJJIOB.
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CooTHol1ieHre 30710TO:cepedpo, MPU KOTOPOM MPOUCXOAUT KOJIUYECTBEHHOE pa3/ielieHne
3aBHCUT OT BHJa aHAIM3UPYEMOro Marepuana. Tak, A 30JI0TOCEpeOpSHBIX CIUIABOB 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 METOJUKHM Ha MPOOUPHOE OINpeAeseHHE 30JI0Ta U cepedpa UMEIOT Ipelen
ompezeneHus npu rpaBumeTpudeckom okoHuanuu 0,20 r/T, 30510Tasi KOPTOUYKA MPU 3TOM UMEET
maccy 0,010 mr [3]). B atom ciyuae, cepeOpo MPUKBAPTOBBIBAECTCS B COOTHOIICHHH TOPa3io
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 aHamuze psAOBBIX T'€OJIOTMUECKHUX MpoO MPHUKBApTOBKa cepedpa B ILIUXTY
MPOU3BOIUTCS U3 pacuera 4-6 Mr MeTaljia Ha OJIHy mpoOy.

Kpome obecrieueHust moaHOTHI pa3BapuBaHus, cepeOpo, B 3TOM Cilydyae, UTPaeT U poiib
JOTIOTHUTENIFHOTO KOJIJIEKTOpa B TUTENbHOM IUTaBKe, T.K. cepedpo obpa3yeTr ¢ 3010TOM
pacTBOPHI MPAKTUUECKH B JIFOOBIX COOTHOIICHUSX.

Tabmuna 1
Tabauua Poze
Macca 30710Ta, MT OTtHoweHune cepedpa K 30J10Ty
Memnsire 0,1 20-30:1
Oxojio 0,2 10:1
Oxojo 1,0 6:1
Oxkomno 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 U3 KOCTSHOM MYKH AalOT IMPAKTUYCCKU YUCTYIO IMOBEPXHOCTH KOPOJIbKA, B OTIUYUEC OT
MAra€3uTOBBIX WM HEMCHTHLIX, YaCTHUIBI KOTOPBIX CHUJIBHO IMMPUIUIAIOT K HOBCPXHOCTH. B
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TaKOM Clly4ae KOpoJjeK TpeOyeT o00si3aTelIbHONM OYHMCTKU. bBosbline KOpoJbKH OT aHalu3a
JUTaTypHBIX CIUIABOB IPOKAThIBalOT Ha Bayiblax 1o toumuHbl 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, KOPOJBKH PacIUTIOLNIMBAIOT (TMPOKATHIBAIOT) C IENBI0  YBEIWYCHUS
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), narperass mo temmeparypbl 70-80°C. Ecnu peakiys HE TPOUCXOJUT WM IMPOTEKAET
CJIMILIKOM MEIJIEHHO, KUCIOTY HarpeBaroT CHIIbHEE, JINOO CIMBAIOT PACTBOP M 3aJIUBAIOT OoJiee
kpenkoit kucnmoroi (1:2). Ilpm HeoOXoauMOCTH B KOHIE pa3BapUBaHUS TMPUMEHSIOT
KOHLEHTPUPOBAHHYIO KHUCIOTY. 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 NpenoTBpallleHUsl paclaja KopoJjbKa Ha
HECKOJIbKO (pparMeHTOB, TeMIepaTypa KUCIOThHI AokHaA ObITh He Oonee 70-80°C. Ilpu ananusze
OoraTbIx cepeOpsIHBIX Py MPUMEHSIOT ele 0oJiee pa30aBICHHYIO KUCIOTY, IPOLECC BEAYT MpU
KOMHaTHOW Temmeparype. [lpu ynanenuu Oonbiieid wactu cepebpa, Korma KOpTOYKa
3HAYUTEIHHO YMEHBIIWIACH B pa3Mepax H MOMEHsIa CepeOPUCTHIN IBET HA YEPHBIH, KUCIOTY
CJIIMBAIOT U TPHJIUBAIOT OoJiee Kpenkuil pactBop kuciaoTsl (1:1). Obiee BpeMsi pa3BapuBaHus
cocraBisieT 60-70 MUHYT, 3aTe€M KOPTOYKY TPHIKIIBI IPOMBIBAIOT TOPSUYEH NTUCTHIUTMPOBAHHON
BOJIOM, CylIaT, MPOKaTUBAIOT.

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
TEMIEPATypy pa3BapuUBaHUS U KOHIIEHTPAIIUIO KUCTIOTHI.

30/10ThIE  KOPTOUYKH TIOCIIE TMPOCYIIMBAHHUS M TPOKAIWBAHUS OIICHWBAIOT BH3YaJIBHO.
[TpaBuIIbHO pa3BapeHHbIE KOPTOYKH JOJKHBI OBITH SIPKO-KENTHIMHU, 0€3 MpHUMeCH JUMOHHBIX
WM OeNlechIX OTTEHKOB. Hamnume HexapaKTepHBIX IS YUCTOTO 30JI0Ta OTTEHKOB MOXKET OBITh
CJIEZICTBUEM KakK He TOJIHOTO pa3JiefieHHs 30J0Ta U cepedpa, Tak W NPUCYTCTBHS NpUMeceit
METaJUIOB TUIATWHOBOM Tpynmbl. Hamn4me TIaTHHBI B KOPTOYKE MOXHO OOHAPYXHTH TIO
CTaJIbHOMY CE€pPOMY OTTEHKY, B IMPHUCYTCTBUU HMPHUAUS HAa MOBEPXHOCTH 30JI0Ta MOSBIAIOTCA
YepHBbIE TIISITHA, OCTAIOIIMEeCs W Tocie NpokanuBaHus. [IpucyrcTBue cepebpa  MOXKHO
O0OHapY’KUTh MO MOSBJICHUIO JIMMOHHOTO OTTEHKA 30JI0Ta, a TAKXKE M0 HAJMYMIO OEIeChIX MoJIoC
¥ BKJTFOUEHUH MTPH MCCIIEIOBAHUN KOPTOYKH 1101 MUKPOCKOTIOM.

[TorpemHocTy omepanuu pa3BapUBaHHs, B OCHOBHOM, ONpEAEISIOTCS 00pa3oBaHHEM
«3acaap» cepebpa B 30J0TOH KOPTOYKE, UYTO BHOCHUT TMOJIOKHUTEIBHYI0 CHUCTEMATUYECKYIO
HOTPEIIHOCTh B Pe3yJIbTaThl aHalIM3a MO 30JI0TY M OTpULATeNbHYI0 — 1o cepebpy. Ilorepu
30JI0Ta 33 CYET pa3pyUICHUs WM PACIBbUICHUS 30JI0TOW KOPTOUKH OTPENENSIOTCS BU3YalbHO, B
3TOM ciy4ae pe3yibTaThl OpaKyroTCs.

A30OTHasE KHCJIOTa HE JOJDKHA COJAEP)KaTh HMOHOB XJIOpPA, KOHTPOJbh IMPOBOIUTCS IO
pacTBOPUMOCTH 30JI0Ta B KHUCIIOTE, JIMOO KAaueCTBEHHOM peakluell Ha MOHBI XJOpa.
JMCTHIITMPOBAaHHYIO BOAY TakKKe€ MPOBEPSIOT HAa HMOHBI XJIOpAa KAa4ECTBEHHOM peakiuenl C
HUTPATOM cepedpa.

35



OObIYHO, B KOMHATE, TJ€ MPOBOIST OIEPAIMI0 pa3BapuBaHUs (€€ WHOT/Aa Ha3bIBAIOT
«OECXIIOPHOI») MOJIHOCTHIO UCKITIOUYAIOT MPUCYTCTBHUE, KAK COOCTBEHHO COJISTHOM KHCIIOTBI, TaK
1 BCEX €€ COJICH U COCIMHEHUH.

«3acagy» cepeOpa KpoMmMe 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 HEW INPHUKBAapTOBBIBAIOT cepedpo u3 pacuera 1:3,
3aBOPAYMBAIOT B CBUHIIOBYIO (DOJIBIY Maccoit 4-5 r u KymenupyroT mpu temmeparype 940- 960
°C. 3areM orepanuio pa3BapuBaHHs MOBTOPSIOT.

Ecnu npu  mOTOYHOM aHaimM3e KOJUYECTBO MPOoO C 3acamoil cepebpa IT0CTATOYHO
BBICOKO, HEOOXOIMMO YBEJIHYUTH KOJUYECTBO MPHUKBAPTOBBIBAEMOTO cepedpa, uToObl n30exkarh
JIMIITHUX OINEPAIlMil U COKPATHTh BPeMs aHAIN3a.

L{enb paboTHI:

OcBouTh oOmnepanuio pa3BapuBaHus KOpPOJbKOB. [IproOpecTn HaBBIKM BU3yalbHOI'O
oTIpenieNieHus «3acaap» cepedpa. OCBOUTH ONEpaLUIo MPOBEPKU KOPTOUYEK 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) W PAcCTaBICHHBIMH B THe3Ja JOLIEYKH JUIsl IepeHoca
KOPOJIBKOB COIVIACHO MOPSIKOBBIM HOMEPAM.

Koposnbku nocne KkynenaupoBaHus NEPEIOKUTh MMHLIETOM B TUIJIH.

3. Pacruromurh KOpOJIBKM Ha YCTAHOBKE JUISl PACIUIIOIIMBAHUS, IPEICTABISAIONICH
co0Oil mecT W CTyHnKy W3 HEp)KaBelIled CTaaud ¢ 3a4UIIEHHBIMU TJaJAKUMU
MIOBEPXHOCTSIMH.

4. TIpuroToBUTH PacTBOPHI A30THOM KHCIOTHI C OObEMHBIMU KOHIIEHTparwsmu 1:7, 1:6

u 1:1, 2:1,11 vero paccuuTaTh HEOOXOIUMBbIE 00BEMBI AUCTIIIIIMPOBAHHONW BOJIBI U

KUCHOThl Juisi mpurotoBieHuss 500 mu kaxpaoro pactBopa. OTMepuTh OOBEMBI

HOIXOAALIMM JJIS 3TOr0 LMJIMHAPOM, OKPYIJISis pacCUMTaHHbIE 3HAYEHHs 10 LU,

KOTOPBIE PEATILHO 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 aHaiu3a OJHOM M TOH ke MpoObl, aKKypaTHO 3aJIUTh
pacTBOp KUCIHOTHI 1:7, B Apyroii - 1:4, pacTBOp NpUIMBaTh IO CTEKJIIHHOMN MaJlOyuKe,
MIPEABAPUTEIILHO TIEPEIMBAs PACTBOP U3 KOJIOBI B TEPMOCTONKUI XUMUYECKHIN CTaKaH
¢ HocukoMm, o6bemom 100-150 nm®. (Mcmonbsyemas Tocyia OJKHA OBITH
00s13aTenpHO Mo/ nrcanal).

8. Tlocne mpekpaiieHust BUAUMON peakiuy (BbIACICHUE My3bIPhKOB), HO HE MEHEE, YeM
yepe3 30 MUHYT @ocie Hadajla pa3BApUBAHUSA, PACTBOP KHCIOTHI CIHUTh IO
CTEKJIIHHOW TaJlouKe, 3aJUTh OoJiee KOHLEHTPUPOBaHHbIN pacTBop (1:1), B apyryto
napasuiens (2:1), Beiiepkarh Kopoiabku emie 20-30 MUHYT.

9. B konue omepauuu, A MpeaoTBpamieHHss oOpa3oBaHUs «3acaibly», NMPUINATH 2-3
KaIlUId KOHLIEHTPUPOBAHHOM a30THOU KUCIJIOTHI, BBIAEPKATh 5-10 MUHYT.

10. Cnute pacTBOp aKKypaTHO, IO CTEKJISTHHOM Malouke, KOPTOUKY TPHIKIbI MIPOMBITH
ropsiyeil JAUCTUIUIMPOBAHHON BOJOHM, CYIIUTh HA HarpeBaTesbHOM Iatrgopme A0
BO3JYIIHO-CYXOTO COCTOSIHMSI,  3aT€M THUIJIM C KOPTOYKaMH IIEPEHECTH Ha Ie€Yb
CHEIUAIBHOM KOHCTPYKLIHH IJIsi TPOKAJIMBAHHUA KOPOJIBKOB, IIPOKAIUBATh IIPU
temneparype 650°C, no mepexoja OKpacKd KOPTOUYEK C YEPHOW /0 30JO0THUCTO-
KEJTOM, OXJIAUTh 10 KOMHATHON TEMIIEPATYPHI.
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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 mpu TeX ke
TeMIepaTypax.

12. B3BecuTh KOPTOUKM Ha MHUKPOAHAIUTHUYECKMX Becax ¢ TouHocThio a0 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 KOpTOYKax KOTOPBIX OIpPENENSAIOT 3acaay cepebpa, 3aHECTH B
pabouuii IMCT JUIs ONpeNeTIeHHs «3acaibl», IOMECTUTh B (hapdopoBsie TUrIn No2 Ha
HarpeBaTeNbHYI0 IUIATGOPMY M 3aJUTh 3 MI CBEKEINPUTOTOBICHHON «IIapCKOU
BOJIKWY», TIPEACTABIISIONICH COO0H CMeCh KOHIIGHTPUPOBAHHOW a30THOW M COJITHOU
KHCJIOT, 00bEMHBIM COOTHOIICHHUEM 1:3.

14. Pa3BapuBaHue BeCTH JO IOJHOTO PACTBOPEHHUS KOPTOUKH IIPU HArpeBaHuu, (He
JIOBOJTUTH JIO KUTICHUS).

15. Tlocne oxOHYaHHWs PACTBOPEHUS PACTBOP OCTYIHUTHh JO KOMHATHOM TemIepaTyphl,
KOJIMYECTBEHHO MEPEHECTH B TPAJAYUPOBAHHYIO TOJIHMIIPOMMICHOBYIO MPOOUPKY U
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 [NODKEH COJAEPKATH HAa3BaHUE, IEJb pabOThl, MOPSI0K

BBITMIOJTHEHUS SKCIIEPUMEHTa, HAOIMIOJEHHUS 32 XOJOM pa3BapUBaHUSA, ONMMCAHUE HCCIETOBAHUS
KOPTOYEK MOJI MUKPOCKOIIOM, JTarbl ONpeNeNeHust 3acaabl cepebpa, pacuersl. HeoOxomammo
MPOAHANTU3UPOBAThH MOJIyYEHHBIE Pe3yJbTaThl, CAETIaTh BBIBOJBI O KAa4eCTBE pa3BapUBaHUs MPU
BapbUPOBAHUU PA3INIHBIX (DAKTOPOB.

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

6 IMJAKTUYECKHUE MATEPUAJIBI VIS KOHTPOJISA (CAMOKOHTPOJIA)
YCBOEHHOI'O MATEPHAJIA

6.1 OueHo4HbIe CPeACTBA, MOKA3aTEIH U KPUTEPUH OLIEHUBAHUSI KOMIEeTeHIMii

HNuaexc Onenounoe IToka3aTenn Kpurtepun ouennBanus
KoMmIere CpeacTBo OLlCHMBAHUSA c(popMHPOBAHHOCTH KOMIIETCHIMHI
HIUU
[1K-1, Tect Husknii KonuuecTBo nmpaBUIbHBIX OTBETOB Ha
K -5 (HeynoBneTBOpUTENL | BOMpOCH Tecta MeHee 60 %
HO)
IToporossrii KonnyecTBO NpaBUIbHBIX OTBETOB Ha
(YIOBIETBOPUTENBH | BOIPOCHI TecTa OT 61-75 %
0)
bazoBbiii KonnuecTBO npaBUIILHBIX OTBETOB Ha
(xopor10) BONPOCHI TecTa oT 76-84 %
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Bricokuit
(0TIMYHO)

KonuyecTBo nMpaBuiIbHBIX OTBETOB Ha
Bonpockl Tecta ot 85-100 %

Otuer no
1abopaTopHOi
pabore

Huzkuii —
HEYJOBJIETBOPUTEI
BHO

CTaBUTCS, €CITU JIOMYIICHBI
CyIIECTBCHHBIC OIIMOKH (B X0
IKCIIEPUMEHTA, B OOBSICHCHUH, B
ohopmIICHUU PaOOTHI, IO TEXHUKE
Oe3omacHOCTH, B paboTe C BEIIECTBAMHU U
npubopamMu), KOTOPIC HE UCTIPABIISIOTCS
JlaXe 10 YKa3aHUIO MPETo/1aBaTells.

IToporosslii —
YZIOBJIETBOPUTEIBH
0

CTaBUTCS, €CIIH JIOMYIICHBI OJIHA-/IBE
CyIIECTBCHHBIC OIIMOKH (B X0/
IKCIIEPUMEHTA, B OOBSICHCHUH, B
ohopmIICHUU 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

WM 0(OPMIICHHSI DKCTIEPUMEHTA, O/IHA-/[BE
HECYIIECTBEHHBIE OIMOKU B ITPOBECHUH
Wi 0hOPMIICHHH SKCTICPHMEHTA, B
npaBuiiax paboThI C BEIIECTBAMHU U
npudopamu

Bricokmuit —
OTJINYHO

a) paboTa BBITOJIHEHA MTOJTHO, TPABUIIBHO,
0€3 CyIIeCTBEHHBIX OIITNOOK, ClIeTaHbI
BBIBOJIBI;

0) PKCIIEPUMEHT OCYIIECTBIIEH IO TUIaHY C
YUETOM TEXHUKU 0€30MaCHOCTH U MTPABHUII
paboTEhI ¢ BeleCTBaMU U IPUOOpaMu;

B) UMEIOTCS OpTaHU3aI[IOHHBIE HABBIKH
(mojyIepKUBaeTCs YUCTOTa pabovero Mecra
U TIOPSIJIOK Ha CTOJIE, SKOHOMHO
UCTIOJIb3YIOTCS] PEAKTUBBI).

KoHTtponbHas
pabora

Huzkuii —
HEYJOBJIETBOPUTEI
BHO

JIOTTY CTHJI YUCJIO OIMMOOK U HEJIOUETOB
MPEBOCXOAIIEE HOPMY, IPU KOTOPOH
MOYET OBITH BBICTABJIEHA OIIEHKA «3»

IToporosslii —
YAOBJIIETBOPUTEIIBH
0

€CII CTYJEHT MPABUIHHO BBIMOIHIII HE
MeHEe€ MOJIOBUHBI pa0OThI MU IOy CTHI:
He OoJiee ABYX rPpyObIX OMIMOOK; HIIA HE
Oosee oHOM rpy0oit 1 0/THOM HerpyOoit
OMMOKY 1 OJJTHOTO HEJI0UeTa; WK He OoJiee
JIBYX-TpeX HETPyObIX OMIMOOK; UIIH OTHOM
Herpy0oii OIMOKYN U TpeX HETOYETOB; UIH
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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 WILTIOCTPUPOBATH TEOPETUUECKHE MTOJI0KEHHSI KOHKPETHBIMU
IpUMepamu;

3. [TponemMoHCTpHpPOBaHO YCBOEHHE paHee N3YUYEHHBIX BOIIPOCOB,

c(hOpMHUPOBAHHOCTh KOMITIETEHIIUH, YCTOMUYHUBOCTD UCIIOJIb3yEMbIX YMEHHU 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.

TunoBblie KOHTPOJBbHbIC 3aJaHUA WU UHBIEC MaTepHuaJlibl, HQOﬁXOIlI/IMbIe AJIA
OLI€EHKH pe3yJbTaTOB O0CBOCHUA NJUCHUIIJTUHBI

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

A. ompesieneHne HCKOMOTO TapaMeTpa ¢ IIOMOIIbI0 OPTaHOB YyBCTB, HOMOTpPaMM HJIU JTFOOBIM
JIPyTUM ITyTeM
b. coBOKYIHOCTB oneparuii, BHIIOIHAEMBIX ¢ IOMOIBIO TEXHUUECKOTO CPEJCTBA, XPAHSIIETO
€AMHMILY BEJIMUMHBI, IO3BOJISAIOLIETO CONTOCTABUTH U3MEPSIEMYIO BEJIMUNHY C €€ €INHULIEH U
NOJIyYUTh 3HAaYEHUE BEJTUUYHHBI
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B. npuMeHeHne TeXHUYEeCKUX CPe/ICTB B MpoLiecce MPOBEACHUS Ja00PaTOPHBIX UCCIIETOBAHUIMA
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/IaHHOI BEPOSITHOCTBIO U HE BBIXOJAT 32 YCTAHOBJIEHHBIE IIPEIEIIBI
b. npumeneHnre oIMHAKOBBIX €AUHUILl u3MepeHus B pamkax JIITY unu pernona

B. npuMeHeHre OJJTHOTUIHBIX CPEACTB U3MEpeHus (J1a00opaTOpPHBIX IPUOOPOB) IS OTIPEIEICHUS
OJIHOMMEHHBIX (PU3UOJOTUUECKUX MTOKa3aTese

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

/J1. BCe mepedncieHHoe BEPHO

3. HOI"peI_HHOCTBI-O pe3yiibTaTta I/ISMCpCHI/Iﬁ Ha3bIBACTCA:

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

b. pa3sHocTh MoKa3zaHuil AByX pa3HbIX MPHOOPOB MOTyYEHHBIE HA OJJHOM TOM ke mpode

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

I'. pasHOCTH MOKa3aHUM JABYX OJHOTUITHBIX IPUOOPOB MOTYYSHHBIE Ha OJHOM TOH ke mpode
J1. OTKJIOHEHUE Pe3yIbTaTOB U3MEPEHUI OJHON U TOH K€ IPOOBI C TIOMOIIBIO Pa3TUIHBIX
METO/IMK

4. IlpaBUIBHOCTD PE3YJIbTATOB U3MEPEHUI:

A. pe3ynbpTaT CpaBHEHUS U3MEPSeMOI BETMUMHBI ¢ OJIM3KOM K HEll BETMUMHOM,
BOCIIPOU3BOAUMON MEpO

b. xapaktepucTuka KauecTBa U3MEPEHHI, OTpaXkarolas 6JIM30CTh K HYJII0 CUCTEMATHYECKUX
MOTPEIIHOCTEN pe3ybTara

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. 3TasioHb! (PU3NUECKUX BEIUYUH
b. ctanmapTHbie 00pa3Ibl BEUIECTB M MATEPHATIOB
B. Bce nmepeuuncieHHoe BEpHO

6. CtangapTHBIN 0Opaszel- 3To:

A. crieninanbHO OPOPMIIEHHBIN 00pa3el] BEIIeCTBA WIN MaTepraia ¢ 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 OCHOBAHUH 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 3Ha4YeHHE BETMYUHBI ONPEIEISIOT HA OCHOBAHUH PE3YJIbTATOB MPSMBIX U3MEPEHH
IpyruX (U3HYECKUX BEIIMYHMH, CBI3aHHBIX C MCKOMOW M3BECTHON (DYyHKITMOHATHHON
3aBHCHUMOCTBIO

b. mpumensercs meto HauboJee TOUHOTO OMPEICTICHUS U3MEPSIEMON BETUYUHBI

B. uckomoe 3HaueHue Gu3n4eckoil BETMYUHBI OMPEILIISIOT HETTIOCPEICTBEHHO MTyTEM CPaBHEHHS
C MEpOH ATOMN BEJIUYUHBI

I'. rpagyupoBoYHas KpuBasi IpudOpa UMeeT BU MPSMO

’Z[. "B"_I_"l—‘"

9. Cratudueckue HU3MCPCHUA — OTO UBMCPCHHUA:

A. IpOBOJIMMBIE B YCJIOBUAX CTAallMOHApa

b. mpoBoauMBbIe TPU MOCTOSIHCTBE U3MEPSEMOI BETMUHHBI

B. nckomoe 3HaueHue GU3NUECKON BETUUUHBI ONPENEISAIOT HEMOCPEICTBEHHO IyTEM CPAaBHEHUS
C MEpOH ATOM BEJINYNHBI

1'" "A"_l_"B"

. 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/IeNIeHnEM CIIT JEHCTBYIOIIMX HA MPOOY WM BHYTPH MPOObI

11.AGcomnoTHast MOTPEIIHOCTh U3MEPEHUS — 3TO:

A. abCcoNIOTHOE 3HAUCHHE PA3HOCTH MEXY ABYMS MOCIIEOBATEIbHBIMU PE3yIbTaTaMH
U3MEpEHUS

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

B. sBastromasics ciecTBUEM BIUSHUS OTKJIIOHEHHUS! B CTOPOHY Kakoro — 100 U3 mapaMeTpos,
XapaKTEPU3YIOIUIUX YCIOBUS U3MEPEHUS

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

J1. BCce mepeuncieHHoe BEpHO

12. OTHOCHUTENBHAS NOTPELIHOCTD U3MEPEHUS:
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A. IOTPENIHOCTb, SBIAIONIAACS CIICACTBUEM BIUSHUSA OTKIOHEHHS B CTOPOHY KaKoro — Jubo u3
[1apaMeTPOB, XapaKTEPU3YIOLIUX YCIOBUS U3MEPEHUS

b. cocraBisromas norpeHOCTH U3MEPEHUN HE 3aBUCALIAs OT 3HAYCHUS U3MEPIEMOH BEIINYUHBI
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 NOrpeIHOCTY MOBTOPSIOLIASICS B CEPUU U3MEPEHUN

I'. pa3HOCTb MEX/y U3MEPEHHBIM U JICHCTBUTEIBHBIM 3HAUEHUEM U3MEPSIeMOI BETMUNHBI
M. cipaBennuBel "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.T'ocynapcTBEHHBI METPOJOTHUECKHIT HAA30P OCYILIECTBISETCA:

A. Ha YaCTHBIX MPEANPUATHUAX, OPTAHU3AIUAX U YUPESIKICHUIX

b. Ha npeanpuATHAX, OpraHU3alusaX U yUpexxJIeHUsX (perepaabHOro nog4uHeHus

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. ompesienieHNe XapaKTepUCTUK CPEJICTB U3MEPEHUI 10001 opranu3anueil uMeroneit 6omiee
TOYHBIE U3MEPUTENBHBIE YCTPONCTBA YEM IIOBEPSEMOE

b. xannbpoBka aHAIUTHYECKUX MPHUOOPOB MO TOUHBIM KOHTPOJIBHBIM MaTepuaIam

B. coBoKymnHOCTb omnepanuii, BHIIOIHAEMBIX OpraHaMy TOCYAapCTBEHHOM CITyKOBI C 1IETIbI0
OonpeacIICHUA 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

BAPUAHTBI KOHTPOJIBHBIX PABOT
Bapmuanr 1
1. Kakosa nenpb npoOupHOTo aHaim3a’?
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Uro sBriseTcs menbio npodooToupanus? YTo MOHUMAOT 101 P00 ?

KaxoBa TexHuueckast JOKyMeHTaIust mpoo?

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

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

o

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 knmaccuuupyroT 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

Bapuanr 4

Ha3zoBuTe 0CHOBHBIE BU/IbI MECTOPOKACHUH 30J10TA.

B uem 3akirouaercs CylmHOCTb crioco0a nepeKkaTbIBaHus ?
KakoBel cieninanbHble IpUeMbl B IPOOUPHOM aHanu3e?
C Kako# 1eIbI0 TPOBOAUTCS OKUCIUTEIbHBIN 00KUT?
[TpuBennTe peakuuy OCakI€HUS 30JI0Ta.

agrwbdE

®OPMA OTYETA IO 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 IPOOHPHOI0 aHAJIM3Aa HA IPUMeEpe CTAHAAPTHOro o0pa3ua
®opma otuera. OTYeT MOJDKEH COJEpKaTh Ha3BaHWE, IIeb pPaOOTHI, MOPSIOK
BBITMIOJTHEHUS SKCIIEpUMEHTa, pacueTbl. CpaBHHUTE IMOJIyYEHHbIE PE3ybTaThl C ATTECTOBAHHBIM
3HaYeHWeM JUIsl JaHHOTO CTaHJapTHOro oOpaslla M HOpMaTuBoM ToyHOCTH. Ilomb3ysch
TaOIHIEH, pacCYuTAalTEe HOPMATUB TIOBTOPSIEMOCTH, C/IEJIAaliTe BHIBOJI. Craenaiite BBIBOABI O
BJIIMSIHAU CTIOCO0a MepeMeInBaHus Ha Ka4eCTBO Pe3yJIbTaTOB MPOOHPHOTO aHAIHN3a.

3ansaTue 4. Onepanys MUXTOBAHUS AHATUTHYECKOH NMPOOBI (C HCIOJIB30BAHHEM
MeTAJJIMYEeCKOro cepedpa)

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

3ansaTue S. llInxToBanue. [logdop mmXTHI 11 Py NMEPBOro Kjaacca.
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®opma oruera. OTYeT AOJDKEH COJEpXKATh Ha3BaHME, LElb pPAaOOThI, MOPSIOK
BBINIOJIHEHUS AKCIIEPUMEHTa, pacueThl. CaenaTh BBIBOJABI O PAaBHOMEPHOCTU PACIpPEIEICHUS
cepeOpa B IMXTE U O IIPEJCTABUTEIILHOCTH HABECOK.

3aunsrue 6. lluxroBanue. luxra s pya I, 111 kaacca. Onpenesienue
OKHCJINTEIbHO-BOCCTAHOBUTEIBLHOI CIIOCOOHOCTH PYIbI.
®opma orvera. OTUET JOJKCH COJCpP)KATh Ha3BaHHUE, IEJIb PA0OTHI, MOPSIOK BBITOJIHECHUS
3KCHepI/IMeHTa, pacquH. CI[CJIaTb BBIBOJIbI O HAJIN4YUHU OKI/ICJII/ITGJIBHO-BOCCTaHOBHTGHBHOﬁ
crocooHocTr. OO0CHOBATH HEOOXOIUMOCTh KOPPEKTUPOBKH IITUXTHI.

3ansaTue 7. KynenupoBanue. [IpoBepka kadecTBa kamneJei.
®opma oruera: OTUET AODKEH COAEpXKATh HaA3BaHUE, LENb padOThI, OPSAOK BBIOIHEHUS
9KCIIEPUMEHTA, HAOIOJICHUSI 3aX0JI0OM KYIEJIUPOBAaHUS, OCHOBHBIEC ATallbl, pacyeTbl. PacKpbITh
CYLIHOCTb IIpolLecca KyNEeJIUpPOBaHMS W OCHOBHbIE MapameTpbl.  Ilepeuncnutb OCHOBHBIE
XapaKTePUCTUKU M METOJIbl KOHTPOJS KauecTBa Kameneil. Crnenarb BBIBOJBI 00 MCIOJIB30BAHUU
[IPOAHAIM3UPOBAHHON MTAPTUH Karleel B MpoOMPHOM aHaIIU3e.

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

®opma otyera: OTYEeT [JODKEH COAEPKATh Ha3BaHUE, IeNb PabOThL, TMOPSIO0K
BBITIOJIHEHHS HKCIIEPUMEHTA, HAOJIOIEHUS 32 XOJIOM pa3BapUBaHUs, ONMUCAHUE UCCIEIOBaHUS
KOPTOYEK O] MHKPOCKOIIOM, JTambl OINpeAeNeHus 3acaabl cepedpa, pacuersl. Heobxomumo
MIPOAHAIIM3UPOBATH MOJIYYCHHBIC PE3YyJIbTaThl, CACNaTh BHIBOJABI O KAa4€CTBE pa3BapuBaHUs MpPU
BapbUPOBAHUU PA3IUYHBIX (PAKTOPOB.

3ansaTue 9. K3. IIpoBenenne npoOupHOil NJIABKH HA 30JI0TO U cepedpo
®opma otyera: OTYET MNODKEH COJAEPXKATh Ha3BaHUE, Ielb paboOThl, MOPSIOK
BBITIOJIHEHUS] OKCIEpUMEHTa, HAOMIOACHUS 3a XOAOM IUIaBKM, pacueTsl. Heobxomumo
MpoaHAJIU3UPOBATL IMOJYUCHHBIC PE3YyJbTAaThbl, CACIATH BBIBOABI O Kad€CTBC HpOBG]ICHHOI\/’I
TUIABKH.

BOITPOCHI K 3AYETY
1.ITpo6upnslit ananu3. Lenu u 3agaun npoOUpHOTO aHAIH3A.
2. OOmias xapakTepUCTHKA SJIEMEHTOB TPYIIBI OJaropogHBIX METAIIOB. 30JI0TO M cepedpo,
MJIaTHHA ¥ METAJTBI TUIATUHOBOH Tpynmbl. OU3ndecKkue 1 XUMHIECKUE CBOMCTBRA.
3. Pynpr 6naropoansix MetamioB. Kimaccudukarys pyn mo MUHEPaJIOTHYECKOMY COCTaBY.
4. Tlpo6ooroupanue. Cpennsisi mpoba W ee TModyueHue.  Biastue cpemnedt mpoObl Ha
ymenblienne. [lpuamuner npobootbupanus.  IlpaBumo (tabmmma) Puuapaca. Popmyna
bpynrona. Bec nepBoii mpoObI U CTENEHb €€ COKpaIeHHS].
5. Tlpaktuka mnpobooTOupanus. Tpu omepanuu  mpoOOOTOMpaHUS:  U3MEIbUCHUE,
MepeMeIIMBaHNe U COKpAIICHHE.
6. U3menbuenne. CUTOBBIN aHATHU3.
7.IlepememuBanne: cOpacblBaHME HAa KOHYC, IEpPEKAaThIBAHHWE, MOBTOPHOE TEPECHINIaHUE U3
OJIHOTO COCy/ia B APYTOH, IPOCEUBAHHUE.
8. Coxkpamienune. CrnocoObl PyYHOTO COKpaIleHUs: KBapTOBAaHHE, OTOWpPAHHWE OTACIBHBIX
dpakiuii, oTOMpaHue C MOMOIIBI0 KBAPTOBAIBHOW JIOMATHI, MPOKJIaJKa KaHaB, OTOMpaHUE C
NOMOUIbI0 pUGICHBIX JAeTuTeNed U OTOMpaHue BbIYEpIBIBAHMEM. MeETOoAMKa IPOBEICHUS,
JIOCTOMHCTBA M HEJJOCTATKU JAHHBIX CITIOCOOOB.
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9. MamunHoe npobooToupanue. Buasl mpoOooTOMpaTeIbHBIX MAIIMH M UX XapaKTEPUCTHKA.

10. JloBonka rpoOsl. [ToaroToBka MpoOkI K COCTOSHUIO, yIOOHOMY ISl aHATH3A.

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. OOGopynoBanue npoOupHbix nadboparopuil. Ileun ans turenpHoi 1umaBku. Ileunm s
KyneaupoBaHusl. PyuHble MHCTPYMEHTHI 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 Ui MIaBKKA KBApLEBbIX pyZ. BblnojHeHHe MIaBKU.
OcHosHnble pyasl. [1IuxTa A1 IIIMHUCTBIX PY .

18. Turenbnas npoOa ans pyn Il kmacca. [lnaBka ¢ cenutpoil 1 u30bITKOM riiera. KonuuectBo
cenutpel. CocraB muxrthl. BeimonHenne mnaBku ¢ cenutpoi. IlmaBka c kenesom. Cocras
muxThl. [11aBka ¢ npeaBapuTeabHBIM O0KUTOM.

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 KymenupoBaHusi. llotepm 3o0mota u  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. B3pemuBanue 30510TbIX KopTouek. [IpaBuiia B3BemnBanus.

22. OnpoboBaHue pacTBOPOB (BbIMAPUBAHKE B CBUHIIOBON YaIlIEUKe).

23. JluratypHble CIIaBbl, ONPOOOBAHKE CILIABOB.

24. lllepbOepHas muiaBka. XuMH3M Mporecca. [IpakTuka mepoepoBaHus.

25. Texnuka 6€30MaCHOCTH MPH SKCIUTyaTallUy TUIAaBUIIBHBIX MEYeH.

26.TexHuka 6€30MaCHOCTH J1abopaHTa MPOOUPHOrO aHAJIM3a Ha JTare pa3BapuBaHHUs KOPOJIBKOB.
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.
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6.3 OHEHOYHBIE CPEJACTBA JJIS1 IIPOBEPKHA YPOBHAA
CO®OPMUPOBAHHOCTH KOMIETEHIIUN, ITK-1, TTK-5.

TecTbl coaepKaT ClIeAyOLIME TUIIBI 3aJaHUN

e 3aj:l[3a£;cuﬂ Pe3yabTaT oueHuBanus (6a/u1bl,
Tun 3aganus sanannst MOJIyYeHHbIE 32 BbINOJIHEHHE 3a1aHust /
(Gamn) XapaKTepPUCTHKA NMPABUJILHOCTH 0TBETA)
3aJIaHusl 3aKPBITOTO 1,2, 3 1 Oamn 1 6 - momHOE TpaBUIIBLHOE cOOTBeTCTBHE; 0
THUIIA C BBIOOPOM 0 - ocTanbHbBIC CITydan
OJIHOTO TPaBUILHOTO
(1u34)
3aJIaHusl 3aKPBITOTO 4.5,6,7 |2 0awia 2 0 — TOJHOE TMPaBHIBHOE COOTBETCTBUE
THUIIa C BHIOOPOM (mocnenoBaTeNIbHOCTh ~ BapUAHTOB  OTBETA
HECKOJIbKHUX MOKET OBITH JIFO0OH); 1 0 — ecnm gomyIieHa
IIPABHJIHBIX OTBETOB onHa omMOKa / OTBET NPAaBHJIbHBIA, HO HE
(3u3 6) noJiHbIH; 0 6 — OCTaJIBHBIC CITydan
3aJIaHus 3aKPBITOTO 8,9 2 dajuta 2 0 — MOJIHOE MPaBUIIBHOE COOTBETCTBHE; 1 O
THUIIA HA YCTAHOBJICHUE — ecnM JONyIIeHa OJHa OIuOKa / OTBET
cooTBeTCTBUSA (4 Ha 4) NpaBWIbHBIA, HO He mnoiuHbIH; 0 0 -—
OCTaJbHBIC CITyJYan
3a/IaHKE 3aKPBITOTO 10, 11 2 Oamia 2 6 — moJHOE MPAaBWJIBHOE COOTBETCTBUE; 1 O
TUTIA HA YCTAaHOBIICHUE — eclu JOmyIleHa OJHa omunbka / OTBET
MOCJICA0BATEILHOCTH OpaBUIbHBIM, HO He monHbli; 0 6 —
OCTaJIbHBIC CITyJYan
3aJIaHus OTKPBITOTO 12,13 3 bayma 3 6 — moyHOE MpaBWIIBHOE cooTBeTCcTBHE; () O
THUTIA C KPATKUM — OCTaJIbHBIE CITyYau.
OTBETOM
3a/IaHHsI OTKPBITOTO 14,15 S06amioB |5 0 — MONHOE MPaBWIBHOE COOTBETCTBHUE;
THUIIA C Pa3BEPHYTHIM €CIIM JIOMYIIeHA OJJHAa OUIMOKa/HEeTOYHOCTH /
OTBETOM OTBET MPABUIIBHBIN, HO HE MOJHBIN - 3 Oanna;
€CJIM JIOMyIIeHO 0o0Jiee OHOM ONMTUOKU / OTBET
HENpaBWIbHbIM / oTBeT oTcyTcTByer — 0
0aoB

dopmupyemast

KOMIIETCHU M A

NuaukaTopsl ¢chopMHPOBAHHOCTH KOMIIETEHIMH

IIK-1. Baageer cucremoit

q)YHHaMeHTaJ'II)HBIX XHUMHUYCCKUX

MOHATHUH U 3aKOHOB

NJI-1 nk-1- 3naeT OCHOBHBIC €CTECTBEHHOHAYYHBIC 3a-
KOHBI ¥ 3aKOHOMEPHOCTH MPOTEKAHUSI XUMHUYECKHUX
IIPOLIECCOB

NJI-2 nk-1- YMeeT UHTEpIPETUPOBATD [1OJyUEHHBIE
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pe3yJIbTaThI, UCTIONb3Ys 0a30BbIe OHATHSI XUMHUECKUX
JUCLUIUIMH.

HNA-3 nk-1- Umeer npakTH4YecKHil ONBIT TPUMEHE-
HUSl CUCTEMbI (DyH/IaMEHTaIbHBIX XMMUYECKUX ITOHATUH
M €CTECTBEHHOHAYUYHBIX 3aKOHOB B NMPO()ECCHOHATBEHON
JeSITeIbHOCTH

Tect mo qucuumuiuHe «[IpodupHbIi aHaIU3 pya»
Yacrs 1. 3aganus ¢ BHIOOPOM 0JHOT0 NPABUJIBHOI0 OTBETA
1. OcHOBHOI1 EJIbI0O POOMPHOI0 AHAJIN3A 0JIATOPOIHBIX METAJLIIOB SIBJISIETCS :
a) OnpeneneHue BCeX METAIOB B py/Ji€.
0) KonnenrpupoBanue 0;1aropogHbix MeTauioB (Au, Ag) B METAJUTMYECKUH KOPOJIEK C
MOCJIEAYIOLIUM €r0 KOJIMYECTBEHHBIM aHAJIU30M.
B) OmpeiesieHne XMMUYECKOT0 COCTaBa PyJHbIX MUHEPAJIOB.
r) [IpuroroBneHne MOHETHBIX CILIABOB.
OtBer: 0
2. Kakoii npouecc B NpoOMpPHOM aHAJIU3e NPeAHA3HAYEH /sl yI1aJeHUsl CBUHIA U3
KOPOJIbKA 0JIarOPOIHBIX METAJLJIOB IIyTeM OKHCJIeHHUs M BINTHIBAHUSA OKCH/IA B IOPHCTYIO
KOCTSIHYIO 30,1y ?
a) [llepOepHas raBka.
0) Pa3BapuBanue.
B) Kynenuposanue.
r) TurenpHas miaBkKa.
OtBer: B
3. Ilpu onpoGoBaHMH 30/10TOCOAEPKAIIUX PACTBOPOB MeETOJAOM BbINAPDUBAHUA B
CBHHIIOBOI Yalleyke, KAKOil peakTHB UCHOJIb3YyeTCsl 1/l HeMeHTALMH 30J10Ta HA CBUHeN?
a) Kenesnsriit kynopoc (FeSOa).
0) Cepnas xucnora (H2S04).)
B) LluHKOBAs MBLIb.
r) Consnas kucnora (HCI).
OtsBer: B
Yacrts 2. 3ananus tuna «Bepno/HesepHo»
4. Bepno uam yrBep:xkaenue? «[IpuHuun TtouedHoro omnpoOoBaHus (OTOOP «CHIOPIIEB)
OPUMEHUM JUIsl TOJIY4YEHHUs NpPEICTaBUTENBbHOM NpoOBl PyJbl, XapaKTepU3yIOIleH CpeaHui
COCTaB BCEU MAPTUM.
OtBer: HeBepHo
5. Bepno Jim yTBep:kaeHue? «B mporecce KynenupoBaHus cepeOpsiHbI KOPOJIEK HE TEPSIET B
Macce, Tak Kak cepeOpo He OKUCIISAETCS.
Oteer: HeBepHo
Yactsb 3. 3aganus ¢ BLIOOPOM HECKOJBbKHX NPABHJIbHBIX OTBETOB (2 3a/1aHNSA)
6. Kakue u3 nepe4ncieHHBIX MPOIECCOB OTHOCATCS K OCHOBHBIM CTaTUsIM KJIACCHYECKOT0
NpOOMPHOro aHaJM3a Ha 3010T0 M cepedpo? (BbiOeputre 3 npaBHIBHBIX OTBeETa)
a) [Ipo6ooTOupanue u MPUTrOTOBICHUE TAOOPATOPHOMN TTPOOHI.
6) CriekTpabHBIN aHAIN3.
B) lllepOepHas naBka (OKHCIUTENBHOE MJIABJICHUE CO CBUHIIOM).
r) Kynenuposanue.
n) TutpoBanue
e¢) PazapuBanue (mapTupoBanue) cepeOpsSHOro KOPOJIbKa.
OTtBeT: a, B, T}
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7. Kakue pakTopsbl IBJAAIOTCS KPUTHYECKH BAXKHBIMU /17151 00ecnieYeHUus1 TEXHUKH
Oe3onacHocTH B NpoOoupHON JadopaTopun? (Beidepure 3 NpaBH/IbHBIX 0TBETA)
a) Mcrnonb3oBanue cpeicTB MHANBUAYAIbHOMN 3alIUTHI (0UKH, (PapTyK, MEPUATKH).
0) Hannuume ucnpaBHOM MPUTOYHO-BBITSKHOW BEHTUIISIIIAHA, OCOOCHHO Y TUTABHIIBHBIX TIEYCH.
B) LIBeT cTeH B mabopaTopu.
r) Ctporoe cobitoIeHre MpaBUil 0OpAIEHUS C KOHIIEHTPUPOBAHHBIMU KHUCIIOTAMU H
pacruiaBaMu.
1) Hannuue koBpa Ha moy.
OtBeT: 2, 0, I.
Yactp 4. 3aganus HA COOTBETCTBHE
8. YcTaHoBuTE COOTBETCTBHE MEXKIY MPOLECCOM U €r0 OCHOBHOM XMMUYECKOI 1eJIbIO:

IIpouecc XuMnueckas nejb
1. [llepGepHas miaBka A. Ynanenue CBUHIIA U3 KOPOJIbKA OKHCICHUEM.

b. KonuentpupoBanue Au 1 Ag B CBUHIIOBBI KOPOJIEK 3a CUET
2. KynenupoBanue
BoccraHosienus PbO 1o Pb.

3. Pa3zBapuBanue
P B. Paznenenne Au n Ag nmyrem pacTBOpeHUsI Ag B KUCIIOTE.

(maptupoBaHue)
4. BemmapuBanue B Pb- I'. llemenTanus Au U3 pacTBOpa Ha CBHHEII C ITOCIIEIYOIIUM
Yarmke AHAITU30M.

OtBet: 1-B, 2-A, 3-B, 4-T
9. YcTaHOBHTE COOTBETCTBHE MeK1y 000pYy/10BaHHEM U €ro OCHOBHBIM Ha3HAYeHHEM B
npodupHoii 1adopaTopun:

Oo6opynoBanue OcHOBHOE Ha3HAYEHHE
1. MydenbHas nedb A. KynenupoBaHue, HarpeBaHue Kyresei.

2. MexaHnueckas meKoBast .
© COKA THEKO b. U3menpuenue rpyooit mpoosl 10 KpynHOCTH 5-10 MM.

JIpoOuITKa

3. Becwl ananutudeckue B. Tounoe B3BemmBanue kopoiabkoB (10 0.01 mr).

4. KucnoToCcTOMKUN BBITSKHOM I'. Pabora ¢ kxucmoTamu nipu pa3BapuBaHUHU, O€30MaCHOE
mkadg WCIIapEHHUEe PAaCTBOPOB.

Orteert: 1-A, 2-b, 3-B, 4-T

Yacrtb S. 3agaHusi Ha yCTaHOBJICHHE NOCIEI0BATEIbLHOCTH
10. YcraHoBuTEe NPAaBUJIBHYIO MOCJIEI0BATEILHOCTD CTAAUI OATOTOBKH
NpeacTABUTEIbHOM JIAa00paTOPHON NPOOBI U3 KPYNHOMH NapTHH PYABI:
a) CokparieHue 1 KBapTOBaHUE.
6) OTOop NepBUYHOIL (BaIOBOIA) MPOOHI.
B) Cymika 1 u3mMenpuyeHue 10 KpynHoctd MuHyc 0.074 mMm.
r) [IpuroroBnenue ncxoanoi (Mmacrep-nmpoosr) maccoit 10-20 kr.
OrBer: 0 > 1r—a— B
11. YcranoBuTe NPAaBHIBHYIO NOC/I€10BATEIbHOCTD ONEPALMil B METO/Ie AHAIH3A
PaACTBOPOB BbINIAPUBAHHEM B CBHHIIOBOM YaleyKe:
a) /lobaBneHue CONSIHON KUCIOTHI ISl yAAJIEHUsI OCTaTKOB CBUHIIA.
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0) BeimapuBaHue alMKBOTHI pacTBOpPaA B (hapPopoBOii Halike ¢ 100aBICHIUEM CBUHIIOBOTO caxapa
(ameraTa CBHHIIQ) M JKEJIE3HOTO KYOPOCa.

B) B3BemuBanue 3010Ta.

r) [InaBneHue conepKkUMOTro Jamku ¢ Gurrocamu (CoI0i, Oypoil) I MOTy9eHUsT CBUHIIOBOTO
KOpPOJIbKa.

1) KynenupoBanue noiay4eHHOro KOpOjbKa.

OrBeT: 0 > r—>a1—>a—B

Yacrb 6. 3a1aHUA ¢ KOPOTKUM OTBETOM

12. Ha3zoBuTE OCHOBHOIi JI10C, HCIOJIBL3yeMblii B IepOepHOl JIaBKe /Il OIIVIAKOBAHMA
NycTOoii MopoJabl U 00pa30BaHNS JErKOIIABKOI0 CHJIMKATHOIO paciliaBa.
OTBeT: TMOKCU/ KPEeMHUSA
13. Kak Ha3pIBaeTcst JJUraTyPHBIi CIJIAB 30J10TA U cepedpa, MPUTOTOBJEHHbIH B CTPOIo
onpeaejleHHOH nponopuuu (00b14HO 1:3) 171 MoC/IeyIOIero aHAJIU3a MeTOA0M
pa3BapuBaHusi?
OtBer: KBapr-ciiias

Yacrte 7. 3aganus ¢ pa3BepHYTbIM 0TBETOM
14. O6bsicHuTe, ONIMPasAch HA (PyHIaAMEHTAIbHbIe XHMHYECKHE 3aKOHBbI (3AKOH
AefCTBYIOIIUX MACC, 3AaKOH COXPaHEHHUs] Macchl), I0YeMY B Mpolecce KyneJupoBaHUs
cepedpo U 30JI0TO OCTAIOTCS B BH/Ie METAJIMYECKOr0 KOPOJIbKa, a CBUHeEIl yIaJIs1eTCsl.
Onummurte XUuMH4YeCKHe PeaKkuu, JeKalllie B 0CHOBe Mpoluecca.
OtBet: B ocHOBe KynenupoBaHus JEKUT pa3inuue B CpoACTBE K Kuciopoay. [Ipu Temnepatype
~900-1000°C B moToke Bo3ayxa cBuHEI] okuciseTcs: 2Pb + Oz — 2PbO. O6pa3yromuiics okcu/
ceunna (PbO) xunkwii m 00JagaeT BBICOKON MOBEPXHOCTHOW aKTUBHOCTHIO. OH BIMTHIBACTCS
MOPUCTON KYTETbI0 U3 KOCTSIHOM 30116l (0cHOBHOM KOoMITOHEHT Cas(POa)2) 3a cueT KanuuIsipHBIX
cuJI. 30JI0TO U cepedpo UMEIOT ropas3io 00JIbIlIee CPOJICTBO K KUCIOPOIY, YEM CBUHEII, B JAaHHBIX
YCIIOBUSIX HE OKHUCISIOTCS (COTNIacHO Py aKTUBHOCTH METAUIOB U TEPMOAMHAMHUYECKUM
pacueraMm). 3aKOH COXpaHEHHMs MACChI IPOSIBIISIETCS B TOM, YTO Macca 0JaropoAHbIX METAIJIOB
IO U TOoCle KyNenupoBaHHs (32 BBIYETOM  HE3HAUMTEIBHBIX TMOTEPb)  OCTaeTCs
MOCTOSIHHOW. 3aKOH  JeficTBYIOIIMX Macc OOBSCHSET CMEIlEHWE pPAaBHOBECHUS peaKluu
okucnenust Pb B cropony obpazosanust PbO 3a cuer HenmpepsiBHOTO ynaneHus npoaykra (PbO)
U3 30HBI peaKuy (BIUTHIBAHUE B KYTIETh).

15. OnumuTe NPUHIMII METO/Aa ONPOOOBAHUSA CIJIABOB HA NMPUMepe JIUTaTypPpHOro 30J10TO-
cepeOpsiHOro cmiaBa. KakoBbl OCHOBHBIE CTAIMU AHAJM3a U KAKHUM XHMHUY€CKHM 3aKOHAM
NOAYMHSIETCS Mpolecc pa3aejieHUus MeTALIOB NPH «Pa3BapuBaHUMN» (MAPTUPOBAHUM)?

OrtBer: Ilpu onpobGoBanuu cruiaBa, Harpumep, kBapr-civiaBa (Au+Ag), ero TOYHO B3BEUIMBAIOT
u pactBopstoT B azotHoi kucinore (HNOs). Cepebpo mepexomut B pactBop B Buae AgNOs, a
30JI0TO OCTAaeTCs B BHJIE€ HEPACTBOPUMOIO Ocajka (IOpoHIKa). DTO OCHOBAaHO HA PA3JIMYUU
XUMHUYECKHX CBOMCTB METAJJIOB (30JI0TO — «IapCKUi MeTamm», He pactBopsercss B HNOs).
[Ipomecc MOAUMHSETCS 3aKOHY COXPAHEHHsI MAaCChl: CyMMa MacC pPa3JeIeHHBIX 30J10Ta H
cepebpa (1mociie BOCCTaHOBJIEHUSI Ag U3 pacTBOpa) JIOJKHA PaBHITHCS Macce MCXOIHOTO CILIaBa.
[Tocre paszmeneHust 30JI0TOM MOPOIIOK IPOMBIBAIOT, NMPOKAIMBAIOT M B3BEIIMBaOT. Maccy
cepebpa onpenensioT M0 pa3HOCTH WK TPaBUMETpUYECKH, ocaxkaas xjaopun cepedpa (AgCl) u3
pactBopa. IIponecc «pa3BapuBaHus» — 3TO NPUMEP aHATUTHUUYECKOTO Pa3JIeNIEHHs,, OCHOBAHHOTO
Ha CEJIEKTUBHOCTH XMMHUYECKOH peakuuu (pacTBOPEHHsS OJHOTO KOMIIOHEHTA), 4TO SIBISETCS
NPUKJIQJTHBIM CIIEJICTBHEM (yHIAMEHTAIBHBIX 3aKOHOB XUMUH.

®opmupyemast Nuaukaropbl ch)OpMHUPOBAHHOCTH KOMIIETEH UM
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KOMIIETCHI M A

ITK-5. CriocoOeH oCcyecTBISATh HA-1 nk-5- 3HaeT MeTOAbI U CPeICTBA KOHTPOJIA
KOHTPOJIb KaYeCTBa CHIPbS, KayeCcTBa, CbIpbd, KOMIIOHCHTOB H BblﬂyCKaeMOﬁ
NPOAYKIMH XHMMHYECKOr0 Ha3HAYEHHsS HA COOTBeT-
CTBHE TPeOyeMOii HOPMATHBHOM JOKYMEHTAIMU

HN/I-2 nk-5- YMeeT cOCTABJSATH MPOTOKOJIbI HCIIBITA-

HHUH, 0TYETHI O BBHINOJHEHHO! padoTe MO 3aJaHHOM
0oJiee BHICOKOU KBaTM(DUKAITUN dopme

KOMIIOHCHTOB U BBIHyCKaCMOﬁ
MMPOAYKIHNH XUMHUYCCKOTO HA3HAUYCHUA
o pyKOBOACTBOM CIICHHUATIUCTOB

N-3 nk-5- OcymecTBjsieT KOHTPOJb TOYHOCTH
AHAJTUTHYECKOT0 O0OPYI0BAaHMS HA COOTBETCTBHUE
Tpe0yeMoii HOPMATHBHOI JOKYMEHTAIUHN

Tect mo qucuumiuHe «[IpoOupHbIi aHaIU3 pya»
3aganus ¢ OJHUM BAapHAHTOM OTBeETA.
1. OcHoBHasi neJib MPOOUPHOT0 aHAJIN3A GJIATOPOAHBIX METAJJIOB B PyAaxX — 3TO:
a) OmnpesieneHne BCero 3J€MEHTHOIO COCTaBa PYIbl.
0) KonnuecTBeHHOE ompe/iesieHre coep:Kanus 30J10Ta 1 cepedpa ¢ mpeiBapuTeIbHBIM
KOHIICHTPUPOBAHUEM UX B METAJUIMYECKOM CBHHIIE.
B) Onpezenenrne MUHEPAIOTHYECKOT0 COCTABA PY/IbL.
r) OLieHKa TOJIBKO TEXHOJIOTHYECKUX CBOUCTB PY/Ibl
Omeem: 0)
2.Kakoii KOMIIOHEHT IIUXTHI MPH ePOePHOii TJIaBKe SIBJISIETCSI OCHOBHBIM KOJLIEKTOPOM
0J1aropoJHBIX MeTAJNIOB?
a) Crexo (¢uroc).
6) Cona.
B) Okucnurens (cemuTpa).
r) CsuHner (B Buje riéra PbO unu meranna).
Omeem: 2)
3ananue Tuna «Bepno/HeBepHo».
3.¥Y1Bepxnenue: «[Ipu onpodoBaHuM KMIKUX PACTBOPOB METO0M BbLINAPUBAHNS B CBUH-
HOBO# 4Yalieyke, CBHHEI CJHYKUT He TOJHKO MAaTepHaJOM YalleYKH, HO H KOJJIEKTOPOM
0J1aropoHBIX METAJIOB NPH MOCJIeYIoNIeil CNJIaBKe BHICYIIIEHHOT0 0CTATKA».
a) BepHno.
6) HesepHo.
Omeem: a) Bepno.
4. YrBep:xkaenue: «OCHOBHAsA 3a/1aua KyleJIHPOBAaHUSA — 3TO OTIeleHHe cepedpa OT 30.10-
Tay.
a) BepHo.
0) Hesepno.
Omeem: 6) Hesepno.
3aganne ¢ HECKOJIbKUMH BAPHAHTAMH OTBETOB.
5. Kakue u3 nepeyHciieHHBIX ()AKTOPOB SIBJISIOTCH KPUTHYECKH BA:KHBIMHU /sl o0ecneye-
HHS penpe3eHTATUBHOCTH I'e0JIOrMYeCKOoi npoobI?
a) L{BeT moposl.
6) Macca ToueyHoii poOHI.
B) Pacnonoxxenue Touek otdéopa o Bcemy pyIHOMY Tely.
r) Bpems cytok ot0opa.
1) [IpaBuIbHOCTH IOJTOTOBKM MaTepuana (apobiaeHue, COKpalieHue, KBapTOBAHUE).
Omeem: 0, 8, 0.
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6. Kakune onepanuu BKJIOYaeT B ce0sl MOJTHBII UK NPOOUPHOT0 aHAJM3A PYAbl HA 30J10TO
KJIACCMYeCKUM MeToa0oM?
a) [IpoGomoaroroBka (cyImika, B3BEITUBAHUE).
0) lllepOepHas maBka ¢ MOJYyYEHUEM CBHHIIOBOTO KOPOJIbKA.
B) DJIEKTPOIKCTPAKIIHS 30J10TA.
r) KynenaupoBanue 1715 nony4yeHust 3epHa 0J1aropoJHOro MeTasuia.
n) Pa3zBapuBanue 3epHa B a30THON KUCJIOTE AJIsl OTJCJICHUS cepedpa.
¢) B3BemmBanue u pacuer comeprkaHusl.
Omeem: a, 0, 2, 0, e.
3aiaHue HA COOTBETCTBHE.

7. YcraHOBHUTE COOTBETCTBHE MEXKIY 000pyd0BaHMeM NPOOHUPHOI J1a00OpaTOPUU U €ro oc-
HOBHBIM HAa3HAYEHHEM.
1.MydenbHas neds.
2. Kymenb.
3. IpoOuika mekoBas.
4. Becwl aHATUTUYECKHE.
5. [IpoGopaznenouHblii CTAaHOK (CBEPIUIIBHBIN ).
A) I'pyboe npobieHne reoIoruaecKoi mpoosl.
b) IlpoBeneHre OKUCIUTENHHOTO IIABJICHHS] CBUHIIOBOTO KOPOJIbKA.
B) Tounoe B3BelIMBaHNE HABECKH U MOJTYYEHHOTO 3€pHA.
') OT60p cTpy)euHoi mpoObl U3 KPYIHBIX CIUTKOB METAIA.
J1) [IpoBenieHue BrICOKOTEMIIEPATYPHBIX IIABOK (11€pOep, OKUCIUTENbHAs).
OtBert: 1-/1, 2-b, 3-A, 4-B, 5-T.
8. YcTaHOBHTE COOTBETCTBHE MEJKAY ITANOM AHAJIU3A U €r0 OCHOBHOM XMMHYECKOH Cyl-
HOCTBIO.

1. lllepGepuas niaska.

2. KynenuposaHnue.

3. Pa3BapuBanme (mapTupoBaHue).
A) OxucrneHue U BIUThIBAHUE TOPUCTHIM MAaTEPUAJIOM OKCHIOB CBUHIIA U MEJIH, OUYHCTKA
0JIarOpOTHBIX METAJIIOB.
b) Boccranosnenune PbO 1o meTamnnueckoro CBHHIIA, KOTOPBIH pacTBOpsieT (coOupaer) Au u
Ag 13 pyAHOI Macchl.
B) PactBOpenue cepebpa B a30THOM KUCIOTE AJI OTJIEICHUS OT HEPACTBOPUMOTO 30J10Ta.
OtBet: 1-b, 2-A, 3-B.

3agaHue Ha yCTAaHOBJICHHE NOC/Ie10BATEILHOCTH.
9. YcTaHOBHTE NMPABWIBHYI MOCJA€I0BATEIbHOCTH MOATOTOBKH JA0OPaTOPHOH Npo0bI M3
cpeaHel reoJIorn4eckoi npoodsl (MpoodbI ChHIPbS) Mepel AHAJTU3OM:
a) Kpynnoe npo0Gienue.
0) CokpalieHre 1 KBapTOBaHUE.
B) Mctupanue no xpynnoctu -0.074 mm.
r) Cyuika u ycpeIHeHue.
1) CMerMBaHue U COKpaIleHue JUIsl MOJTyYeHHs aHATMTHUECKOM HaBECKH.
Omeem: a) — 2) — 6) — 6) — 0)
10. YcranoBuTe NPaBUJIbHYIO MOC/I€I0BATEIBLHOCTH 3TANOB AHAJIM3a 30J10TOCOAep KALIei
PYAbI MOCJIe MOJIyYeHHS] AHAJTUTHYECKOH HABECKH:
a) B3BemmBanue moayyeHHOT0 YUCTOTO 3epHA 30J10Ta.
0) lllepbepHas miaBka, IpoOiieHKE IJIaKa, U3BJIEYEHNE CBUHIIOBOTO KOPOJIbKA.
B) [IpoGomnoaroroBka (cMemmBanue ¢ QIrocamu).
r) KynenupoBanue kopoJibka.
1) PazBapuBanue (mapTupoBaHue) 3epHa s yAaleHus cepedpa.
Omeem: 6) — 0) — 2) — 0) — a)
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3az[aH1/151 C OTKPBITBIM OTBCTOM

11. Kak Ha3bIBaeTCsl CIJIAB 30J10TA WK cepedpa co CBHHIIOM, MOJy4eHHBIH MmocJe mepoep-

HOW MJIABKHU, KOTOPBIii MoABepraeTcs JAajbHeilleMy KyneJHpoBaHUIO?

Omeem: Ceunyoewlil KopoJiekx.

12. llepeyunciintTe He MeHee ABYX OCHOBHBIX MPABUJ TEXHHMKH 0€30MACHOCTH NMPHU padoTe ¢

KOHUECHTPUPOBAaHHBIMHM KHucJa0TaMu (Hanpumep, HNQOs npu pa3papuBanuu) B NpoOMpHOit

JabopaTopum.

Omeem: [. Pabomamv noo evimsichoim wkagom. 2. Ucnonvzosams CU3 (kuciomocmotikue

nepuamxku, ouku, papmyx). 3. JJobasnams xuciomy 6 800y, a He Haobopom (npu pazdoasieHuu).
3agaHue ¢ pa3BepHYTHIM OTBETOM.

13. OnumuTe poJib U JeiiCTBHE OCHOBHBIX KOMIIOHEHTOB IIMXThHI MPHU IIepOepPHOl MIaBKe

HA CHJIMKATHYI0 pyay: ¢uiiocsl (coaa, Oypa), OKMCJINTEIb (CeJIMTPA), BOCCTAHOBUTEIb (MY-

Ka), KoJu1eKTop (r71€T). Kak ux moadop cBfi3aH ¢ KOHTPOJIeM Ka4ecTBa aHAIHU3a?

Omeem:

@nrocwl (cooa, bypa). Ciyxat nisi 00pa3oBaHMs JIETKOIJIABKOTO CUJIMKATHOTO IIJIaKa, KOTO-
PBIN PacTBOPSIET MYCTYIO MOPOAY U OOecreunBaeT OTJeICHUE MeTAIIMUYecKor (asbl OT ILIaka.
HenpaBuibHbIH MOI00p MPHUBEET K BI3KOMY IUTAKY M MOTEPSIM METaJlIa.

Oxucaumens (cerumpa): OxucaseT cyabhuIbl, MpeaoTBpaias odpa3zoBaHue MITEHHA, KOTO-
pBIii yHOCHI OBl OnaropoHbie MeTayuTbl. ET0 KOJIMYECTBO OHKHO OBITH CTPOTO PACCUUTAHO,
MHA4Y€ BO3MOXKEH HE0XKOT WIIA MIEPEIKOT IIUXTHI.

Boccmanosumens (myka): BoccranaBnmuBaer PbO u3 rnéra mo meramummyeckoro csunna. He-
JIOCTATOK BEAET K MaJlOMy BBIXOJAY CBUHIIA, H30BITOK — K 00pa30BaHHI0 KOPOJIHKOB C BHICOKUM
COJIEp’)KaHUEM MENH.

Konnexmop (eném, PbO): VcTouHUK CBHHIIA, KOTOPBIH, BOCCTAHABINUBASICh, COOMpaeT (CoJu-
nupyeT) OnaropoaHble MeTaybl. Ero Macca HOpMuUpyeTcsl B 3aBUCUMOCTH OT OXHJIaeMOTr0 CO-
nepxaHus Au/Ag 1 Macchl HaBECKHU.

Koumponb kauecmea 3akitodaeTcss B TOYHOM pacyeTe IIMXThl HA OCHOBE IPEIBAPUTENIbHBIX
JAHHBIX O COCTaBe PYJbl, YTO OOecreurnBaeT MOJHOE U3BNeUeHne Au U Ag B CBUHIIOBBIH KOPO-
JIeK 1 MUHUMH3AIUIO 1OTeph. 1107 pyKOBOJCTBOM OIBITHOTO MpoOupepa JTabOpaHT OCBAaHUBAET
9TH pacydeThl JIsl TOYHOTO BOCTIPOU3BECHUS METOIUKH.

14. OObsACHHTE, KaK CHCIHATIKCT, OCYIIECTRIISIONINI KOHTPOJIb KadecTBa (kommereHims [1K-5),
JIOJKEeH JIeHCTBOBATh Ha dTare OmpoOOBaHMUs TOTOBBIX JIMTATYPHBIX CIJIABOB (HampuMep, cIijaBa
Hope). Kakue meToasl otOopa npobsl npuMeHsitores U noueMy? Kakue ¢axTopsl MoryT mpuse-
CTH K HEPEMpe3eHTaTUBHOCTH MPOOHI U, KaK CIEACTBHE, K OIIMOKE B KOHTPOJE KayecTBa Ipo-
JTYKITUU?
Omegem:

Heticmeus cneyuanucma: Ilog pyKOBOACTBOM CTapIiero mpoowpepa, CHEIUAIUCT JOHKECH
BBIOpaTh METOA OTOOpa MPOOBI B 3aBUCUMOCTH OT ()OPMBI CITUTKA. J[J1s1 KPYIHBIX CIUTKOB — ATO
cBepiieHue (MpoOopa3aeIOYHBIN CTAHOK) IO ONPEACIICHHON CXeMe (IraroHaiu, ceTKa) s yde-
Ta BO3MOXHOU JTUKBAIMK. J[J1s1 paciiiaBIeHHOTO MeTasia — OTOOp KOBIIOM B HECKOJIBKUX TOY-
kax pasznuBku. [Ipo6a nomkHa O6ITH 0TOOpaHa, 0oopMIIEHa M MAPKHPOBAHA MO CTPOTOMY perJia-
MEHTY.

Memoowi: CBepnenue (cTpykeuHas mpoda), pe3ka (s HeOOIBIIMX CIUTKOB), OTOOpP pac-
T1aBa.

Ipuuunvr Hepenpesenmamuenocmu: 1) HerpaBuiibHasi cxema cBepIieHHs! (HarpuMmep, TOb-
KO TO KpasiM, IJIe BO3MOXKHO OO€IHEHHE WM O0OOoralieHne KOMIIOHEHTaMH). 2) 3arps3HeHue
CTPYKKH OT mpenplayiiero ciutka. 3) Heyuer nukBanuu Tsokensix (Au, Pt) wim nerkux (Ag)
KOMITOHEHTOB TIpH 3acThiBaHUU. 4) OmHOKY MPU COKPAPEHUH U MOATOTOBKE Ta00OPATOPHOU MPO-
OBI U3 UCXOTHOU CTPYIKKH.
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Cea3p ¢ [IK-5: Ctporoe ciemoBanne MeToauke mpobooTdopa, 3adMKCUPOBAaHHONW B CTaH-
AapTC MpCANpUATUS UM TCXHOJIOTHYCCKOM PCIJIaMCHTC, ABJISACTCA OCHOBOH AJIg IOJIYYCHUSA O0-
CTOBEPHBIX JAHHBIX O COACP)KaHWUU OJArOPOJHBIX METAILUIOB B KOHEYHOM MPOAYKTE, UYTO U CO-
CTaBJISIET CYyTh KOHTPOJS ero kadecTBa. CrienuanucTt paboTaeT 1Mo MHCTPYKIMU, HO JOJKEH T0-
HUMATh IPUIHHBI BO3MOXKHBIX OIIMOOK.

7 IEPEYEHb TH®OPMAIIMOHHBIX TEXHOJIOT A, NCOJb3YEMBIX B
IMPOLECE OBYUYEHUSA

HNudopmanuoHHble TEXHOJIOTHU — OOYUCHHE B 3JIEKTPOHHON 00pa30BaTeILHOM Cpejie ¢
[ENBI0 PaCHIMPEHUsT JIOCTyNa K O0pa3oBaTelbHBIM pecypcaM, YBEIUYCHUS KOHTAKTHOTO
B3aUMOJICHCTBHS C TIPEINOIaBaTelieM, MOCTPOSCHUSI WHIAMBHYaTbHBIX TPACKTOPHH IMOJITOTOBKH,
00BEKTHBHOTO KOHTPOJISI U MOHUTOPUHTA 3HAHHUI CTYJCHTOB.

B oOpasoBarenpHOM mporecce MO  JUCIHMIUIMHE  HCIOJB3YOTCS — CIEAYIOIINE
WH(OPMAIIMOHHBIC TEXHOJIOTHH, SIBJISIOIIAECS KOMIIOHCHTAMH DJICKTPOHHOW MH()OPMAIIMOHHO-
obpazoBarenbHol cpenbl BITIY:

e Odummanpheiii caiit BI'TIY;

e Cucrema 3nekTpoHHoro ooyuenuss ®I'bOY BO «bI'TIV»;

e (Cucrema TecTUpPOBAHMSI HAa OCHOBE equHOro mnopraia «VHTepHeT-TeCTUpOBaHUS B
chepe oOpa3oBaHHS WWW.1-€Xam.ruy;

e Cucrema «AHTUILTarHaT.BY3»;

e DJEKTPOHHBbIE OMOTUOTEYHBIEC CHCTEMBI;

e MynpTUMEAUIHOE COMTPOBOXK/ICHUE JIEKIIMI U TPAKTHUYECKUX 3aHSATHI.

8 OCOBEHHOCTHU U3YYEHUA JUCHUIIJINHBI THBAJINJIAMMU U JIMIMAMHU C
OI'PAHUYEHHBIMU BO3MOKHOCTAMMU 31O0POBbS

[Ipm oOydYeHWM JHII C OTrPAaHUYCHHBIMH BO3MOXKHOCTSIMH 3JIOPOBBS TPHUMEHSFOTCS
aJlanTUBHBIE 00pa30BaTEeIbHBIE TEXHOJIOTHH B COOTBETCTBHM C YCIOBHUSIMHU, H3JOXKEHHBIMU B
paznene «OcoOEHHOCTH peau3aliid 00pa30BaTEIbHOW MPOTpPaMMbl JIJiIsi MHBAJIUAOB U JIUIL C
OTPAaHMYEHHBIMU BO3MOKHOCTSIMH ~ 3JIOPOBBS» OCHOBHOH 00pa3oBaTENbHON MPOTPaMMBbI
(MCIIOJTB30BaHKE CIICIIUATBHBIX YICOHBIX MOCOOMH M TUJAKTUICCKIX MAaTEPHUAJIOB, CIICIIUATBHBIX
TEXHUYECKUX CpPEJACTB OOyuYeHHUs KOJUIGKTUBHOTO W WHAMBUAYAIBHOTO MOJIb30BAHUSA,
MPEIOCTaBIIEHUE  YCIYr  acCUCTEHTa  (ITOMOIIHHMKA), OKa3bIBAIOMIETO  OOyYaronIuMcs
HEOOXOJUMYI0 TEXHMUYECKYI0 TMOMOIIb M T. M.) C Y4€TOM HHIUBUAYaIbHBIX OCOOCHHOCTEH
o0yyJaronuxcs.

Jns  oOydJarmuxcsi ¢ OrpaHHMYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBbSI MIPEIYyCMOTPEHBI
crenyromme (GOpMbI OPTaHU3AIMH MTEAArOTMYECKOro MPoIecca U KOHTPOJIS 3HAHUN:

- UTst cTabOBUISTIIHX

obecrieunBaeTCsl HHANBUIYATbHOE paBHOMEpHOE ocBenieHne He MmeHee 300 Jokc;

JUISE  BBITIONHEHUS KOHTPOJBHBIX 3aJaHU TIpU HEOOXOJUMOCTH TPEIOCTaBISAETCS
YBEJIMUHBAIOIIIEE YCTPONCTBO;

3a/laHus JJIsl BBIMIOJIHEHUS, a TaKKe WHCTPYKUIUU O TOPSAKE BBIMOJHEHUS KOHTPOJIBHBIX
3a1aHui 0POPMIISIOTCSI yBETHMUCHHBIM pudToM (pazmep 16-20);

- JUTSI TITyXHUX ¥ CIa00CTBIIIANINX

oOecrieunBaeTCs HATMYHUE 3BYKOYCHIIMBAOIICH anmapaTrypbl KOJJICKTUBHOTO TIOJIb30BaHUS,
npu  HEoOXOTUMOCTH OOYyYaroUIUMCs TPEAOCTaBISIeTCS 3BYKOYCHIIMBAIOIIAs — ammapaTrypa
WHIMBUTYTBHOTO TIOJIb30BaHUS;

- JUISL JIUIL C TSDKEJNBIMU HApPYIICHUSIMH PEYHU, TIYXHUX, CIa0O0CTBIIIANUX BCE KOHTPOJIbHBIC
3aJJaHus TI0 KEJIAHUIO0 MOTYT NMPOBOJIUTHCS B MUCHbMEHHOH opMe.
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OcHoBHO# (popMOIT OpraHU3aIuy MeJarorudeckKoro mporecca SBsIeTCsl HHTETPUPOBAHHOE
oOydeHHe WHBAIHUIOB, T.€. BCE OOyYaromIMecs ydarcs B CMEIIAHHBIX TPYIIax, HUMEIOT
BO3MO>XHOCTh MIOCTOSIHHO OOIIAThCS CO CBEPCTHUKAMU, JIETYe aAaTUPYIOTCS B COLIUYME.
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9 CIIMCOK JIMTEPATYPbI H UTHOOPMALIMOHHbLIX 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

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

JlonoIHUTeIbHAS JTUTepaTypa

1. TexHOJIOTHS METAJUIOB M CIUIABOB : y4e0HOE IMOocoOue JUisi BYy30B / OTBETCTBEHHBIC
peaaxkropsl A. I1. Kymnup, B. b. JIuBmmn. — Mocksa : U3parensctBo FOpaiit, 2022. — 310 c.
— (Beicmiee oOpaszoBanme). — ISBN 978-5-534-11934-3. — TekcTt : SMeKTpOHHBIA //
Oo6pasoBarenbHas wiathopma KOpaiir [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 :
W3narensctBo HOpaiit, 2022 ; ExarepunOypr : U3g-Bo Ypan. yu-ta. — 140 ¢. — (Bwicuee
oOpazoBanue). — ISBN 978-5-534-08444-3 (U3parensctBo HOpaiit). — 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 U HHGOPMALMOHHO-CIIPABOYHbIE CUCTEMbI

1. CaiiT comepKUT TEXHHYECKYIO 1 HOPMAaTHBHYIO HH(OPMAIIHIO TI0 METaJUTypTUU
www.markmet.ru

2. bubnuoreka Texauueckoii mutepatypsl https://techlibrary.ru/

3. Xumudeckuit mopraia 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  mpoBeleHHsl 3aHATUM JIEKIMOHHOTO THUIIA, TPYNNOBBIX W HWHAMBUAYAJIbHbBIX
KOHCYJIbTAIMi, TEKYIEro KOHTPOJIS U IPOMEXYTOUHOM aTTECTALlUN MCIIONb3YIOTCS ay INTOPUH,
OCHalIEHHBIE Y4eOHOI MeOelblo, ayTMTOPHOU JOCKOM, KOMIIBIOTEPOM(PaMK) C YCTAHOBJICHHBIM
JIMIIEH3UOHHBIM CHEIMAIU3UPOBAHHBIM POrPAaMMHBIM OO€CrieueHHEeM, KOMMYTaTOpOM JUIS
BBIXOJ]a B  JJICKTPOHHO-OMOJMOTEYHYI0 CHCTEMY H  DJICKTPOHHYIO  HWH(OPMAIMOHHO-
oOpazoBatenbHyto cpeay bITIY, MynbTUMETUHHBIMH TPOEKTOPAMH, SKCIIO3UIIMOHHBIMU
SKpaHaMH, Y4eOHO-HArJISIIHBIMU MOCOOMSAMU (TaOIuIbl, MyJIbTUMEIUNHbIE Mpe3eHTauun). s
IPOBEICHUS TAOOPATOPHBIX 3aHATUH TAKXKe UCIOIB3YETCs:
Aya. 217 «A». JIabopaTopusi aHATUTHYECKOH XUMHMHU
Cron naboparopuslii 1-mecrt. (8 mT.)
Cron nuceMeHHBbIH 1-mecT. (2 mT.)
Cron npenogaBatens (1 mrT.)
Cryn (11 mr.)
e KoMmmploTep € YCTaHOBJIEHHBIM JIMIEH3HMOHHBIM CHEUAIN3UPOBAHHBIM MPOTrPaMMHBIM
obecrieuenueM (1 mT.)
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[TpunTep «Samsung» (1 mT.)
8 - moproBsIiii KoMMyTaTop D-LInK mis BeIX04a 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 nmomyyeHus 0cod0 YUCTOH TeOHN30BaHHOM BObI «Bomomnei» (1 mit.)
Kommiieke anmapatHo-iporpaMMHBIid Ha 6a3ze xpomatorpada «JIpucramn 2000M» (1
IIT.)

Konnykromerp « Annon 4120» (1 mT.)

Hacoc BakyymHbIii-kommpeccop (Mutu) Portlab N86 KTE (1 mit.)

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

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

Becst BJIP-200 (ananutuaeckue) (2 1mirt.)

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 130 2M.1 (1 mit.)

Kommuiekc Bonpramnepomerpuyeckuiit CTA (1 mit.)

Mukpockorn MBC-10 (1 mrT.)

[Mkad cymuibHbIHI

Myddenbnas neus (IIM-8) (1 mt.)

AxBaauctusuiarop (A3-4-2M) (1 wT.)

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

®oromerp KOK3KM (1 mit.)

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

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

Llentpudyra (1 mr.)

DxcukaTtop (2 mrT.)

[Mratus IJI — 01 «JIAB» (7 mT.)

MarnutHas memanka [1-3-6100 (1 mr.)

Kowmmiekt apeometp yueonsiii (1 mT.)

[[ITatuBe! 17151 TIPOOMPOK, HarpeBaTeIbHbBIE MPUOOPHI, TabopaTopHas Mocyaa
XUMHUYECKUE PEAKTHBHI TI0 TEMATHKE JTA00PAaTOPHBIX padoT

YueOHO-HarIsITHBIC TTOCOOUS - CIIaiIbl, TAOIUIIBI, MyJIbTUMEIUHHBIE TIPE3CHTAIIUH TI0
mucturinae «[IpoOupHbIit aHATN3 Py I»

CamocrosTenbHass paboTa CTYACHTOB OPTraHU3yeTCs B aAyJUTOPHIX OCHAIICHHBIX

KOMITBIOTEPHOM TEXHMKOH C BBIXOJIOM B 3JIEKTPOHHYIO HH(OPMAIMOHHO-00Pa30BaTENbHYIO
Cpely By3a, B CIIEIIHATU3MPOBAHHBIX Ja00OpaTOPHAX MO AUCHUILUIMHE, a TAKXKE B 3ajlaX JOCTyIa B
J0KanbHyo cetb bITIY.

JIniieH3uoOHHOE MMporpaMMHOC obecrneucHue: OICpalOHHBIC CUCTCMBI ceMeiicTBa

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

Pazpaborunk: [Tanosa JI.II.., kanaMAaT XUMUYECKUX HAYK, JOLECHT Kadeapbl XMMHUH,
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Annpymenko B.1O., npenonaBarens kadeapbl XUMUH, 3aMECTUTEITh TEHEPATLHOTO JUPEKTOPa
no aHanutuke 3A0 «IlerponaBioBck».
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11 JUCT UBMEHEHUI Y TONNOJJHEHUM

YTBep:xkaenue usmeneHuii u nonojHenuit B PILJI s peanuzanuu B 2024/202S yu. r.
PIIJI mepecmoTrpena, ooCcyxkaeHa u ogo0peHa s peanusanuu B 2024/2025 yueOHOM TO-
Iy Ha 3acefannu kadeapsl xumun (mpotokoi Ne 8 ot 30 mast 2024 r.).

YTBep:xkaenne usmeneHuii u nonojHenuit B PILJI s peanuzanuu B 2025/2026 yu. r.
PIIJI mepecmoTtpena, oocyxkaeHa u onoopenHa s peanusanuu B 2025/2026 yueOHOM TO-
Iy Ha 3acefannu kageapsl xumun (mpoTokoi Ne 6 ot 26 mapta 2025 r.).

YTBep:xkaenne usmeneHuii u nonojHenuii B PILJI nnsa peanuzanuu B 2026/2027 yu. r.

PIIJI mepecmoTpena, obcyxaeHa u ogodpeHa mis peanusanuu B 2026/2027 yyebHOM TO-
Iy Ha 3acefanuu kKadeapsl xumuu (mpotokos Ne 8 ot 13 mast 2026 1.).
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