IIpumep Tecta. PyGe:xxubiii kKoHTpOab V.
Toxkcukogornyeckass XuMHMsI.
30 6amn0B.

XTA «metamnyeckux sinoB». Oxcua yrieponaa (11). MunepanbHble KHCJIOTBI, IEJI0YH,
HUTPATHl U HUTPUTHI.

1.B «1poOHOM» MeTo1e 0OHapyKEHHsI METANIMYECKUX SII0B MUHEpAIU3aT B IEPBYIO OYepeb
UCCJIEAYIOT Ha IPUCYTCTBUE UOHOB. BriOeprTe IpaBUIIbHBIE BAPUAHTBHI.

[uHk.

Keneso.

CBuHell.

bapunii.

2. YKaXXuTe peareHTbl, puodaBisieMble K MUHEPAIU3aTy, C LeJIbI0 IPOBEICHUS ICHUTPALIUH.

CHJIbHBIC OKUCITUTEIIH.

CuinpHbIe BOCCTAHOBUTEIH.

CuIbHBIE KHCIIOTHI.

CuibHBIE OCHOBAHHUSI.

3. B munepanuzare noH Ag" MOXKeT ObITh OOHAPYKEH HEMOCPENCTBEHHO PEAKLIUEN OCAKICHUS
xpomara cepeOpa. YKaKHTe IBET 00pa3yIOMIerocs 0CaiKa.

benplii KpucTaIIMYECKHi 0CaIoK, PACTBOPHMBIN B aMMHAKe.

["osry00ii reneoOpasHblii 0CaIOK.

UepHslii 0caiok.

OpaHkeBO-KpacHbIE pOMONYECKHE KPUCTAIUTHI.

4. J1na noka3aTesbCcTBa MPUCYTCTBUS HOHOB PTYTH B MUHEpAINU3aTe K XJI0pO(hOpMEHHOMY
pacTBOpYy JUTH30HATA PTYTH MPUOABISIOT pacTBOp Hoja B iloauae kanus u cynbdat meau. Ha
npucyrcTBue Hg?* ykaspiBaeT KMPIMYHO-KPACHBIH 0CA0K. YKAKHUTE COCTAB OCANIKA.

Culz

Cu0

CuzHgls

Cul

KoHgls

5. [Tocne o6pabotkn muHepanusara 10% pactBopoMm HuUTparta cepedpa u nepcyiib(ar aMMOHMS
Y HarpeBaHHs Ha KUIAIIEH BOAsHONM OaHe, MuHepanu3aT oOpadoTtanu ruapodochaTom HATpus,
npuOaBUIM pacTBOp AMPEeHUIKapOa3uaa u HabI0JaId KpacHO-(PHOJIETOBOE OKpAIlIBAHHUE.
VYkaxwure, Ha IPUCYTCTBHE KAKOTO MOHA, MOJKET YKa3bIBaTh XapaKTepHasi OKpacka KOMILIEKCa C
nudenmikap6azonoM. M3BecTHO, 9TO Mpu 00pabOTKE MUHEpaAIU3aTa STHIIOBBIM YPUPOM U
pacTBOPOM IEPOKCHUIAa BOJIOPOJIa 3(PUPHBII CII0M OKpalIuBaeTcs B CHHE-TOIy00il 1IBET.

Xpowm.

unk.

Mapraner.

Mens.

6. [Ipu rccnenmoBanny BOJHOH a3kl B X0/I€ aHATTN3a MUHEpaJi3aTa mo Metoxy KppuioBoi
UCIOJIb30BaH 5% pacTBop cyibdaTa IMHKA C TeTpapolaHOMepKypaToM aMmMmoHus. [Tomyuen
0CaJI0OK PO30BO-TTMIIOBOTO 11BeTa. Peakuus Bnonne crenudpuyHa. Ha Hanuuue, kakoro noHa B
MHUHepaJln3aTe, yKa3blBaeT JaHHBINA (akT?
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Maprasner.

CauHer,.

PtyThb.

Tannwnii.

Menb.

7. J1J1s1 KOJIMYECTBEHHOTO OIPEIEIICHUS MBIIIbsKa PEKOMEH/I0BAHO UCITOJIH30BAaHUE
(OTOKOJIOPUMETPUUECKOTO METOIA. Y KAXKUTE PEKOMEHIOBAHHBIC IIBETHBIC PEAKIINH.

Peakiuust apcuHa ¢ alieTatoM CBUHIA.

BsaumopeiicTBue apcuHa ¢ TUATHIIUTHOKapbamMaToM cepedpa.

Peakiusi MBIIIBSKOBOW KUCJIOTBI C XJIOPHUJIOM OJIOBA.

Peakmus apcuna ¢ xjopuaom pryTH (1o 3aHrepy-bieky).

8. Ykaxute npuemsl 11 0OHAPYKCHHSI MBIIIbsIKA B anmapaTte Mapiia.

DUKCUPYIOT apCUH OPOMPTYTHON OYMa)KKOM.

ITomxuraroT BeLACISIOIIMICS B annapaTe ra3. [liiams okpalmmBaeTcsi B CAHUMN LIBET.
O6pa3zoBaHne OypoBaTo-ceporo HajeTa MbIIIbSIKA Ha X0I0AHOH (hapopoBoii
MOBEPXHOCTH.

OO6pa3yronuiics apcuH MOTJIONIAI0T PACTBOPOM HUTpaTa cepedpa.

9. K muHepanu3aTy npuOaBUiIN aCKOPOMHOBYIO KHCIIOTY, CETHETOBYIO coub 1 pactBop K.
Hab6mronanu naTeHCHMBHOE XXenToe okpamrBanue. [lo ctenkam octopoxHo Hacnauaiu 2%
pactBop 8-okcuxunonuna B 2M HCI. Ha npucyTcTBrE Kakoro MOHa B MHHEPAJIN3aTe, YKa3bIBaCT
OpaHKeBO-KPaCHBIN 1[BET?

Bucmyr.

Kanmuii.

CypbMa.

Tannuii.

10. Ipu ananu3e MuHEpaau3aTa ObUTAa IPOBEEHA PEAKIINS C MAJIAXUTOBBIM 3€JICHBIM, CIIOM
TOJIYOJIa TIPU ATOM OKPACHUJICSI B CHHE-TOJyOOH I[BET, TPU 3TOM BOJIHAs (Da3a COXpaHUIa
oKpacky. JlJist moATBEp K ICHUS PEOJIOKEHHST OblLIa MPOBEJECHA €IIe OJHA PEAKITUS C
00pa3oBaHNEM KPACHOTO KOMILIEKCA B XJIOPO(HOPMEHHOM CJI0€, CTPYKTypa KOTOPOTO
npuBeneHa. Ha ocHOBaHMM pe3ysIbTaTOB ATHX JIBYX PEAKIMM TMPEANOIOKUTE HATUYUE B

o
[ !
N-NH
s
||—5—£‘_/
M=
Ty
[
MUHEpaIn3aTe NoOHA MEeTaIa. Sy
PryTs.
Kagmuii.
MEIIBSK.
Tanmun.

11. YkaxuTe METOIbl, pPeKOMEH/IOBAHHBIC JJISI KOJIMYECTBEHHOTO ONIPEICTICHUS TaJIJIHSI.

ATOMHO0-20COPOIIMOHHAs CIEKTPOMETPHSL.

doTomMeTprudecKuil, OCHOBAHHBII Ha MMOJIyYEHUH accoluaTa ¢ OpUUIMaHTOBBIM
3CJICHBIM.

KOMIIIIEKCOHOMETPUYECKNH € UCITOJIB30BAHNEM §-OKCUXUHOJIMHA.

I paBUMeTpHUYECKUIA.
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12. Jinst moATBep KICHUS HAIMYUS MOHA ITUHKA B PEIKCTPAKTE PEKOMEHIYIOT PEAKITUIO C C
rexkcanrmanodepparom(ll) kamus. Ykaxxute BHEIIHUNA MPU3HAK PEAKIIUU, CBUIETEIHCTBYIONTUHN O
HAJTMYUHY MOHA IIMHKA .

BypsIii ocagoxk.

Cepplii 0CaJIOK.

YepHbll 0CaI0K.

benbrii reneoOpasHbIi OCaJ0K MIIM Oenast MyTh.

13. B psigy KaTHOHOB JUATHIAUTHOKAPOAMATOB METAJIJIOB MEb CTOUT MEpe CBUHIIOM.
Bribepure npaBuIIbHOE CYXIEHHUE.

C.H. .
Mo S S o
CusO, 4 —C7 7Py NeN
M "
CHg ~ S “CoH;

»
\

Karnon menu BBITECHSIET CBUHEI] M3 KOMIUIEKCA.

Karnon menu ocraercst B BOJIHOI da3ze.

Peaknus He ocymecTBuMa

Karnon menu nepexouT B XJI0poQOPMEHHBIH CIIOH.

14. Ha npeaMeTHOM CTEKJIC UCIIAPUIIH Y2 9acTh aHAIM3UpyemMoid BogHou ¢a3el. [Ipudasmm 30%
pactBop CH3COOH (2 xarum). Buecin kpucraumuku CSCl u Kl. HabGnromanu oOpasoBanue
XapaKTePHBIX JKEITO-3€JICHBIX HIOJIbYaThIX KPHCTAUIOB. Ha mpucyrcTBHe B MHHEpalu3are
KaKoro KaTHOHA, YKa3bIBa€T MUKPOKPUCTAIIIOCKOIIMYECKAs PEaKITHs?

bapwuii.
Cepebpo.
MEIIBSK.
CauHer.

15. Vxkaxure MCTOJbI, PCKOMCHAYCMBIC JJII KOJIMYCCTBCHHOTO ONPCACICHUA CBUHIA B
MHHCPAJIN3ATEC.

ATOMHO-a0COPOIIMOHHAS CTIEKTPOMETPHSI.
DOTOKOJIOPUMETPUYECKHUI METOLL.
MogoMeTpudecKoe onpeieNeHH e,
KoMIexkcoHoMeTpuyeckoe TUTPOBaHHUE.

16. YkaxnTe CHMITOMBI XpPOHUYECKOTO OTPABIICHHUS BUCMYTOM.

Uepnas kaliMa Ha JIeCHaX

Ceppblil IBET KOXKHBIX TOKPOBOB.
OIIMBKOBBIN I[BET MOYH.

JKenTeIit IBET CIAN3HUCTHIX.

3elieHblN IBET MaPEHXMMATO3HBIX OPraHoOB.

17. [Ipn oTpaBieHMM KakUM METasIOM, B IMATOJOTOAHATOMUYECKOW KapTHHE HaOJI0/aloT
HKENTOE OKpAIIMBaHUE CIU3UCTHIX 000JI0YeK?

‘ IIpu oTpaBieHNN XpOMOM.
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ITpu orpaBnenuu cepedpom

IIpu oTpaBiIeHUH CBUHIIOM.

ITpu oTpaBieHUH PTYTHIO

18. Ilpu oTpaBICHUSIX «METAJUIMYECKUMH SAaMU» B KAUECTBE aHTHIOTOB PEKOMEHYIOT.

Teranuu-xkanenui

YHUTHOI

IHenununamun

Cyknumep (TuMepKanTossHTapHast KCHIJIOTa).
Mepkantun

19. BriGepuTe npaBuIIbHOE YTBEPKACHHUE.

Kauc (Ca(EJITA)) < Kmuc (Ph(E/ITA))
Kauc (Ca(E[ITA)) > Kmuc (Ph(EJITA))
K yer (Ca(E[ITA)) > Kycr (Pb(E/ITA))
3Ha‘leHI/I$I KOHCTAHT OJId KOMIIJICKCOB 3aBUCAT OT UX KOHHCHTpaLII/Iﬁ

20. Vxaxwure s3¢ddekr, GopMmupyommii aHATUTHYECKHH CUTHAT B aTOMHO-DMHUCCHOHHHOM
METO/JIC aHaJn3a.

SJIGKTpOHHHe epexoabl COIIPOBOKAAOTCA U3JTyYCHUEM KBAHTOB CBCTA IIPU
B036Y)K,I[CHI/II/I N MOHU3allUH aTOMOB.

DJEKTPOHHBIE MEPEXOIbl COMPOBOXKAAIOTCA abcopOIMer W3Iy4eHUsS AaTOMHBIMHU
napamu.

3anojHeHne aTOMHBIX OpOWTaNel MPEeJIBHEIIHEr0 YPOBHS 3JIEKTPOHAMU BHELIHETO
YPOBHSI, COITPOBOXIAIOIIEECS] PEHTTEHOBCKUM M3JIyYEHHEM.

DJIEKTPOHHBIE NMEPEXO0/IbI B ONTUYECKONW 00JaCTH AIEKTPOMArHUTHOTO M3TYUEeHHUS.

21. VictouHnKOM cBeTa . ucnoib3yeMbiM B AAC siBisieTcst

I'paduroBas neyp.

[Tna3zmennas ropesika (aproHoBas Iiazma).
[Tna3smennas ropenka (a30THas 11a3Ma).
Jlamma ¢ moneIM KaTofoM.

22. YKaxuTe METOABI sl TPOBENCHHS aHAJM3a JIIEMEHTHOTO CTaTyca TPU OTPABICHHSIX
MeTaJUIaMH.

CriekToCcKONus S€pHOT0 MArHUTHOTO PE30HAHCA.

TonkocnoiiHas Xxpomatorpagus.

ATOMHO-a0COpPOIIMOHHAS CTIEKTPOMETPHS.

ATOMHO-?MUCCHOHHHBII aHAJIN3.

23. YKaXuTe TUI BO3JCUCTBUS SJIEKTPOMArHUTHOT'O M3JIy4€HHs] Ha aToM, JISKAIIUH B OCHOBE
meron UCIT-O3C.

Honusanus aroma.
a-pacnag,
AGCopOIHs U3TyUYEeHHUSI.
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‘ OMuccus U3Iy4eHHUsl.
24. BriOepute npaBuwiIbHOE 3aBeplieHue GopMyIHpoBKH 3akoHa Jlambepra-bepa. Konuuecmeso
NO2NIOUJeHHOU C6eMOBOU FIHEPSUU ...

IIPOMOPIIMOHAIEHO KOJUYECTBY aTOMOB aHAJIUTA HA ITyTH PAcpOCTPAHEHUS
U3ITyYCHUS.

00paTHO IPOMOPIIUOHATHLHO KOJIMYECTBY aTOMOB aHAJIMTA Ha IIyTH PAaCIPOCTPAHCHHS
U3ITy4CHUS.

BCEIJIa MEHBIIIC KOJMYECTBA aTOMOB aHAJIUTA HA ITYTH PAaCIPOCTPAHECHUS U3TYICHHS.
HE 3aBHCHUT OT KOJIMYECTBA ATOMOB aHAJIMTA HA MYTH PACIIPOCTPAHCHHUS U3ITYUCHUSI.
25. YKa)kuTe KOMIIOHEHTHI I1a3MBEI..

OJIEKTPOHBI.

KarnoHsl.

HeiiTpajibHble aTOMBI.

MosneKkyJbl.

[To3utpoHsI.

26. YKaxuTe BO3ICHCTBHS, KOTOPBIM Io1BepratoTcst oopasisl metamios B UCII.

JleconpBanus.

Hcnapenne.

ATtomuzanus

HNonmzanms

27. YKaxXuTe TEeMIIepaTypy aproHOBOH IJIa3MBl.

10 000 K

5000 K

2500 K

3300K

28. YKaXuTe MPHU3HAK BO3MOXXHOTO OTpaBJieHUS cosiMu Meau. ColepKUMoe KellyJKa MMeeT
XapaKTepHBIN IBET.

INomy6oi nnm 3eneHsblil.

Kenrsiit.

Po30BbII.

Bun kodeiinoii rynm.

Cune-0Oypblil.

29. Ilpm anHanu3e pauManu3ara OH Obul npubaBieH K pacTBOpy aAudeHuIaMuHa B
KOHIIEHTPUPOBAaHHOMN cepHOM kuciore. Habmonanu cuHee okpamuBaHue. Y KaXKUTe BO3MOXKHYIO
NPUYMHY TaKoOTo 3 deKra.

Hurpartsl.

Hutputsl.

XIIOpUIbIL.

Cynb¢aTsl.

30. B cmekrpodoromerpuueckom Meroxae onpexaenenus HDCO mnpu mpubaBieHHHM K KpPOBH,
cojiepxarnieil KapOOKCUTEMOTJIOONH, TUTHOHATa aMMOHHUS HAOJTIOIAI0T.

JlBa makcumyMma noromienus npu 540 u 557 um, uro coorBerctByet HLHCO.

JlBa Mmakcumyma nornomenus npu 540 u 557 uwm, uro coorBerctByer HDO:.
OnauH MaKCHMyM IOTJIONIEHUs 557HM, 4TO COOTBETCTBYET BoccTaHOBIeHHOMY Hb.

KADEAPA XUMWUW N1d | PHUMY um. H.W. Muporosa



\ OnuH MaKCUMyM MorjomieHus 557uM, uto coorsercteyer HbCO.
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