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B knure nompoGHO H3NOKEHBI METONHKa H TeX-
HHKa OBICTPOrO MOJYMHKPOXHMHYECKOTO KayeCTBEH-
HOr0 M NPUOIHIKEHHOrO KOJHYECTBEHHOLO OIpeje-
JIEHHS PAZA 3JEMEHTOB (B TOM YHCJE MHOTHX IIBETHBIX
H PeJKHX METaJUIOB) B MHHepaJlaX H PYJaxX, a TaKike
NPHBEJICHBl YKa3aHHA N[O OGOPYLOBAHHIO TOXOIHBIX
71a60paToOpuil M KOHCTPYHPOBAHHIO HEKOTOPHIX MPHOO-
POB Jisi paGoThl B NOJIEBBIX YCIOBHAX.
Knura npennasnauena nis pa60THHKOB FOPHO-PYLHOMN
NPOMBILINIEHHOCTH, XHMHYECKHX H MUHEPaJOrHYeCKHX
Na6opatopuit H 15 MOHCKOBHIX NMapTH.

K YHTATEJIFO

H3zdameavcmso npocum npucarams Bawu 3ane-

4QHUSL U Om3bles.. 06 3moi KHuze no adpecy:

Mockea, Hosas naowads, 0. 10, nodseso i1,
Tocxumuszdam

Mpenuciosre & :

OBLLIASl UACTb

KaueCTBEHHbIH MOJYMHKDOXHMHYECKHH @HAMU3 « . « v o o v o o o o« T

XapaKTepuCTHKa KaueCTBEHHOrO IIONYMHKPOXHMHYECKOro aHamuza 7
OCOGEHHOCTH aHAJH3a MHHEPAMOB o & o « + o o s o 'v o o o 0w s 9
AnnapaTypa M TEXHHKA PabOTHl . . + « « « o o o« v o o o . « « 10
KonnuecTBeHHbIH TMOJYMHKPOXHMHYECKHH aHaMH3 . . . . « « « o . . 17
OO BAMCHARMI . W% fo sowi s et vt ot Il Sl g Rt 2 17
IlogroroBka npo6bl AJif KOJNHYECTBEHHOro aHaiH3a . . . . . . 18
BeChp BIHOHIHBARRE |/ is 000 L0 b T S S sl St bl
PaCTBODERAE BEIRECTBA |+ v/ v + 5 »hedie o b s ol i N s 0l
OrnofieRre: 0CATROR e, iine WSS o e S s e
KOBODAMETPHDOBAHNE s -2 s atee 4 M wie oy W s v » i e 2D
BeCOBHE ONPERSHCHIN " & < eiint b sbin o b p v ot e v e o
BriupclieHHe Pe3yABTaTOBAHAMHIA - - « + + + o o 4 o s o o « + 28
CIIELIMAJIBHAS YACTDH
MeTonbl OTKPHITHA H ONpEJeNeHHs 9JeMEHTOB B PyJaXx H MHHepanax
Bapall 2 le s e gidin e 30 ONOBD, v e 181
Bepuaanit .00 i 6132 Penxue 3emau (uepui) . 109
Bop: . s aiie s LG4 Pryzs . oy wianteno o 1D
Batanii t s a5 S ue9 CHEHER 0 oo b5 v iialio
Buemyr . . - - .- . . 44 673 [ R i .
BonegppaM . . . . - . . 48 Cepai v o b a8
BOIAR e  en 02 Cepelpo s 4 o 50+ 128
Fepmannit « « - . . . . 54 Crpomuuit « . . . « « . 132
XKemeso - » ¢ v . - . . 56 CypsMa s = v 20 Vivie 13D
Kamsiyt =y o0 6wt D9 b0 T AR e U R G b [
Kdamil s o oo 63 Thrae oo S e ite 148
RoGafBE s s v o u v o165 Topilt: o viin selim e AR
VL T e SR S | Yy S e U [
MarHEE o« Uiie e MO Dochop. v s xiaie L e 150
Mapraient . ¢ ¢ . Yo . 78 (OF i i Sk R R Bt o
Menb e e i olg Xaeh a S e e
Monu6pen - . . . . . . 84 b A A S RN
Mpipsik  « - - o .. - 91 Llesuit u py6umuii . . . 160
HHKeAb: ¢ o »/c o oo 2092 T R e e e
Huo6uii- u Tawtan . . . 97 Uupxonu#t « . . . . . . 164
g% 3




5
8
¥
i

.z

A R

INoxonuan nabopatopus . . . . .
Iepeuens oGopynoBanus
QUANH3A = e

o SRt

TIPHJIOJKEHH S1

.

1a60paTOpHH  MOJYMHKPOXHMHUYECKOTO

S

KauectBenHoe NOJTYyMHKPOXHMHYECKOE OTKPBITHE 3J€MEHTOB B MHHE-

PAlAY HPYHax o S

KoanuecTBeHHOe
B MHHepanax H pygax . . . . .
Jdureparypa . 500,

MpeanMeTHHH yKazaTeab. .

TOJNYMHKPOXHMHYECKOE OnpejeeHH:

9J€EMEHTOB

171
176

178
182
183
187

. IpU3HaKaM H

MIPEJMCJIOBUE

[1pu onpejeseHHH B MOJNEBBIX YCJOBHAX COCTaBHBIX yacTei
pyA H MHHEPAJOB HX OGBIYHO mhm:es&:::n%ggzo BHELIHUM
myTeM MPOCTEHUINX HCMBITAHHH, HampHMep,
¢ nasiibHO#H TPYOKo#. Jliisi CJIOXKHOrO XHMHYECKOTO aHaJjn3a,
Jalollero HaunGosee TOUHBlE Pe3y/bTaThi, HEOOXOAHMO HMeTb
xopouio OGOPYAOBaHHYIO XHMHYECKYIO JiaGopaTopHIo, UTO
B TOJIEBBIX YCJOBHSIX HeBbINONHHMO. M3penka mnpUMEHSIOT
CreKTpajibHble METOAbI, OJAHAKO JJisi HHX TaKke _Tpebyercs
rpOMO3JIKOe, Joporoe 0GOpyJOBaHHE. [TostoMy, B 60Jb-
LIHHCTBE CJIy4aeB TOUHBII XHMHYECKHH aHAJH3 ChIPbsi BBINOJ-
HIOT B CTallHOHapPHBIX JaGOpPATOPHsX, YTO, KOHEYHO, YAJH-
HSIeT CPOK H3bICKaHHil M yHopoxaer palory. .

Mexay TeM, HCHOJb3Ysi- COOTBETCTBEHHO TNOAOGPaHHbIE
NOJYMHKPOXHMHUECKHE pPeaklHH, MOXKHO NOJNYYHTb M B MOJe-
BBIX YCJIOBHSIX AaHHbIe He TOJbKO O MNPHCYTCTBHH TOTO HJIH
MHOTO BAaJKHOTO KOMIIOHEHTAa B pyA€, MHHepaje HJH TOpHOH
mopone, HO W NPHOJIH3HTEJNBHO OIpPENeNHTh €ro COAEepKAHHE.
Ipoctora 06OpyAOBaHHS M TNPHEMOB paGoThl, MaJoe KOJIH-
4eCTBO PACXOAYEeMbIX PEeaKTHBOB, KOMNAKTHOCTh JIaGOpaTOpHH
JeNal0T TMOJYMHKDOXHMHUYECKHH MeTOX OCOGEHHO NpPHIOAHBIM
JUISL Te0JIOropasBeOYHbIX SKCIEAULHI. A :

B Hacrosilefi KHHre H3JI0XKeHbl MOJYMHKDPOXHMHYECKHE
METOAbl KaueCTBEHHOTO OTKPBITHS W NPHGJIHKEHHOro KOJH4Ye-
CTBEHHOTO ONpeAeJeHHs psilia 3JIEMEHTOB B pyAax H MHHEpa-
nax. MHorue W3 3THX MeToaoB pa3paGoTaHbl aBTOPAMH TIOA
o6mum pykosoacteoM mpod. A. C. Komaposckoro B TeueHue
1937—1947 rr.

Il KauecTBEHHOTO OTKPBITHSI 3JeMEeHTOB HauGosee mpH-
TOAHBIM OKa3aJiCsl KameJbHbIH CIOCO0 BhINOIHEHHS peakuuii;
B HEKOTOPBIX CJyyasix OblIH NMPUMEHEHbl PeaklHd CyXuM my-
TeMm (KagMuii, pryTh). Bosblias yacth peakmuit Boi6paHa H3
yHcsa yke ONyOJHKOBAHHBIX B JIHTEpAType; JJIsi HEKOTOPBIX
3/IeMEHTOB (repMaHmii, raJJjuii, cejeH, cepe6po) padpaGoTaHbi
OpHTHHAJbHble MeToAbl. Bce mpuBOAWMBble pEaKUHH WOABEpr-
HYTHl TILATeNbHOH NPOBEPKE B OTHOLIEHHH YYBCTBHTEVILHOCTH
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H crenupUyHOCTH; HAHAEHB! NPHEMBI MAacKHpOBKH M oThese-
HHSI MEMIAIOUIUX 3JIEMEHTOB,

Jaist npHOJIHIKEHHOTO KOJHYECTBEHHOTO ONpENeJIEHUs] psiaa
9JIEMEHTOB IDHMEHEH IOJYMHKDOKOJOPHUMETPHYECKHI METO..
Kosnopumerpuposanue ynoGHee Bcero NPOU3BOJHUTEL CIIOCOOOM
pasbaBiienns; IJs aHalH3a B MOJEBBIX YCJIOBUSIX aBTOpaMH
TNIPEATIOKEHA KOHCTPYKIHsI MOJYMHKPOKOJIODHMETPa.

Kanmuii, Beencrsue TpyRuocti’ €ro BBIIEJIEHUSI H OTHeJie-
HHSL OT BCEX COMYTCTBYIOIUHX 3JI€MEHTOB Nepes KOJIODHMETPH-
POBaHHEM, DEKOMEHAYeTcst ONpefessTs CPaBHEHHEM OKpPaCok
HaneroB. Ilpu wuccremoBamwyu penkix semenp Takke 1pH-
UITOCh OTKA3aThCsl OT KOJIODHMETPHYECKOTO METOMa; 3TH 3Jie-
MEHTBI aHAJUSHDPYIOT GBICTPHIM BECOBEIM METOOM.

‘B cBst3um ‘¢ 0cOGeHHOCTSIME PaBOTHI B MOJNEBBIX YCJIOBHSIX
COOTBETCTBEHHO H3MEHeHa TeXHHKa '00paboTKH pacTBOPOB H
OCAJKOB, a TaKXKe CO3laHa MOAXOASIIAs “KOHCTPYKIHS Becos.
PaspaGoransl mpueMel BecoBmix ONpENeJIeHHH NpH THOMOIIH
NPOCTeHIINX TOPCHOHHBIX BECOB, O LM
' KauecTBennble peakuuu paccMorpensl aga 42 3jeMeHTOB.
[HosmymuKkpoxumMuueckue MeTOLBl KOMHUECTBEHHOrO omnpeneJe-
HUSL aHBl JJIst 15 3J1eMEHTOB; A/ OCTAJbHBIX 3MeMEHTOB Ta-
KHe: METONbl MOKAa HEe HaHAeHBI.

"¥YHo6cTBO M GBICTPOTA BHIMOMHEHHs paccMaTpUBaeMbIX
B 'KHHT€ METOHOB MO3BOJSIOT C YCIEXOM OPUMEHATh HX He

_ TOJILKO B TOJIEBBIX YCJIOBHAIX, HO H B CTallHOHADHBIX XHMHYE-

CKHX J1a6opaTopHsIX. : :
- Hekoropsie pesynbrarsi paBoTHl, mNOMyYeHHBle aBTOpaMH,

‘coobmamuch B. A. HasapeHko Ha chmenuanbHbIX KOH(epeH-

LusAX # coBemanusix B Kuese u B Jlenunrpaze s 1939, 1940 u
1941 rr. OtaenbHble yacTH paGorsl Onmy6/IMKOBaHBI B JIHTEpa-
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KAYECTBEHHBIM NOJYMHKPOXUMHYECKHH
AHAJIN3
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xwvwzqnﬁ_‘—ﬁﬂawﬂ Ka4eCTBEHHOro mnoJyMHKPOXHMHYECKOro
aHaJIM3a

Cpear pas3jHYHbIX METOJOB HEOPraHH4ECKOro mﬂﬂﬁsﬂw
ocofoe 3HaueHHe B TNOCJEHee BpeMs NpHoOpen noa<m mmm-
XUMHYECKHii MeTOJ 5, Ha3BaHHbIH TAK NOTOMY, 4YTO I i
nu3a GepyT HABEeCKH BELIECTB MeHbILIHe, YeM I zm.x%nﬂ:sx
cnenoanuii (or 0,01 &), HO GoJbline, YeM JJIs xam,m_wwa
MHUKPOXHMHUECKHX OIpeneseHnil (Z0oJH MUILIArpaM Sy

Ilpy TONYMHKPOXHMHYECKOM aHajuse zo.:mamoamw e
JyeMoro BellecTBa OOBIUHO He Ha MHOTO MM;NHMMQ. L

acTBOpBl HME ;
enko npepbiniator 10 me, a p e
mOh_lw W&. OnHaKOo NOJYMHKPOXUMHYECKHH MeTOJd HMeeT %
NpHHIUNKAJIbHEIE OTJIHYHS OT KJIAaCCHYECKMX METONOB MaKp
H MHKpOaHaJusa. : "

Oawga@:vmzm yCJIOBHS ~ KJIaCCHYECKOTO wanozm._,oww o
pasjejieHHe 3J€MEHTOB Ha TPYNNbl W MOATPYNNBl H MPEA mﬁo
TeJbHOE BbifeJIeHHe OTKDBIBAGMOro 3JIEMEHTA =~ Iepe/ i
MAeHTHOHIUPOBAHHEM TOCPEACTBOM TOH HJIH HHOH vmmxwm_mm:.
B 3HAUHTEJBbHOH CTENEeHH YCTPaHSIOTCS TPHMEHEHHEM e
¢uueckux, GoJbllel 4acTblO OPraHHYECKHX, vomxwﬂww_w bt 2

: Ha3blBa€MbIX M
OKHM HCIIOJIb30BAHHEM TaK X
%@ﬂmoem. OT MHKPOKPUCTAJJIOCKONHH noa<2mwwomwﬂww~wo_wﬂw
: eTcs BO3MOXXHOCTBIO pa
MeTOJ BBITOAHO OTJIHYA A i :
npHMeHeHHA MHKPOCKONa, GoJblieH MpOCTOTOH mwoo,_.v“s mxmw.
JIeXKHOCTBIO peakuuii. Peakuuu, HCHoJb3yeMble B MOJY acm
XUMHYECKOM MeTone, B OGOJIbLIHHCTBE omaimmm anmwmwﬁwmx L
OKpackKHu. penKH
CBI3aHHbIE C TOfABJIEHHEM
NOJMBAYIOTCA peaklun ¢ o6pasoBaHueM OiaenHo oxmemmmzwx
WiIH 6ecuBeTHBIX OCaiKoB. DBbIMOMHAIOT vmmxﬂﬂx me., vmV%amm
i ap(opoBBIX Yalleuk
TpoBasbHOH Oymare, B ¢ . dome &
C TeM, 4To O6BEMBl P POB,
yacoBbIX CTeKknax. B cBA3H
HCTIOJIB3YeMbIX JUJISi PeakLuii, H3MepAIOTCA KaNaAMH, METOAY
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