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MeToabl HaGNOOEHUA U PermcTpauunm 3yieMeHTapHbIX YacTuly

MeToabl HabnwaeHNA N perucTpauum anemMeHTapHbIX YacTul - MeToabl,
OCHOBaHHbleé Ha CBOWMCTBE pPaAMOAKTUBHbLIX M3JIyYeHUU WU YacTuy
NpPou3BOAUTb UOHU3ALIMIO aTOMOB.

C uenblo HabnwaeHnsa U perucTpaumm 3neMeHTapHbIX 4YacTuy
NPUMEHSIIOTCA Ny3blipbKOBasA Kamepa, Kamepa BunbcoHa, UCKpoBas Kamepa,
razopaspsiiHble U NoNynpPoBOAHUKOBbLIE CHETUYUKMN.

B 3aBUCMMOCTU OT MCNONb3yeMoro npuoopa pasnuyaroT mMeton
TOJNICTOCNONHBLIX (POTOIMYNLCUU, CUUHTUINALNOHHLIA U UOHU3ALUMOHHbLIN
MeToAbl HAONAEeHNA N perncTpaumm afieMeHTapHbIX YacTul.



3KCI'IepVIMeHTaJ'IbeIe MeTodbl NOHU3NPYHOLLUNX VI3]'Iy‘-IeHI/Il7l

« [ns ndyyeHus a0epHbiX SBNeHn Obinn paspaboTaHbl MHOTOYMCIIEHHbIE
MEeTObl PEMNCTPALINKN ANTIEMEHTAPHbIX YaCTUL, U U3NTYYEHUN.

« PaccmoTpum HekoTopble U3 HUX, KOTopble Hanbonee LLMPOKO UCMONb3YHTCS.










Kamepa BunbcoHa

e Pabouni 06emM Kamepbl 3anosIHEH ra3oM, KOTOPbIA COAEPXUT HaCbILWEHHbIN
nap. Mpwu 66ICTPOM NepemMeLeHMN NOPLLHSA BHU3 ra3 B o6bemMe agnabaTuyecku
pacwmpsieTcs u oxnaxagaeTcsi, NPy 3TOM CTaHOBSAICh NepeHacbIWweHHbIM. Koraa
B 3TOM NPOCTPAHCTBE NMposieTaeT YacTuua, cosgarowas Ha CBoeM NyTU UOHbI, TO
Ha 3TUX MOHAX 0Opa3yloTCA KanenbKU CKOHAEHCUpOBaBLUerocs napa. B kamepe
BO3HUKaeT crieq TPAaeKTopun 4acTtu

2 oseis—

Kamepa BunbcoHa - npubop ansa HabnoaeHus
ABUXYLLUXCA C OOMbLUOU CKOPOCTbLIO INIEKTPUYECKHN
* 71-uoHusupyrowas yacmuya 3apsXKeHHbIX MUKPOYacTUL, OCHOBAHHbIN Ha ABNEHUU

* 2-mpeK Yacmuybl KOHAeHCauun napoB BAOJIb UX TpaeKTOpVIVI.



Tpekun 4yactuy, (puc.1), npoToHOB (puc.2) B Kamepe BunbcoHa



Kamepa BunbcoHa B MarHUTHOM
none



[ly3bipbKOoBasa Kamepa

 [ly3blpbkoBas kamepa 0ObIYHO 3aMONHAETCSA NPONaHoOM, HO MOTYT
NPUMEHSATLCA U Apyrue 3anornHUTenn: BoAopoa, a3oT, 3hup, KCEHOH,
dpeoH n T.4. Pabo4vas XnakocTb HaXOANTCS B NEPErPETOM COCTOSHUM,
N 3apshKeHHas YyacTuua, ABUrasicb B HEl, CO3a€eT LIEHTPbI
napoobpasoBaHus. [Ny3bIpbky Napa obpasyoT BUANUMbIN cnep
ABVXXEHUS YacTuLbl B XXMAKOCTU. [y3bipbKOBblE Kamepbl LLIMPOKO
npUMeHsTCA AN paboThbl Hap 37" s -

)

1-MoOHM3MpYoWada YacTmua
2- NOH-UEHTP napoobpasoBaHus

3- Ny3blpbKK Napa BCKUNatoLwemn
XNOKOCTH



TpeKkun B Ny3blpbKOBOW KaMepe




Pu3nyeckKne 0CHOBbI peructpamn
U3nyyYeHU

B 3aBMCMMOCTHM OT XapaKTepa B3aMmMoaencTBus
MOHU3UPYIOLLIEro N3Ny4YeHusi C BeLLecTBOM pasnu4aloT
cnepyrowive MeToabl ero perucTpauuu:

> WOHU3ALMOHHbLIE;
3» CUMHTUNNALUNOHHDbIE;
3» nonynpoBOAHUKOBbLIE;

I» $HOTO3IMYNbCUOHHDbIE;

2D XUMUYyecKue:;

2D kanopumeTpuyeckue u ap.
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Pu3nyeckKne 0CHOBbI peructpamn

N3Ny4YeHUN

OOHa 13 OCHOBHbIX XapaKTepUCTUK AeTeKTopa —
agppekmusHOCMb peaucmpauuu N3nyv4eHus, paBHas
OTHOLUEHUIO 3HEepPruu, NOrroweHHoON B YyBCTBUTESTbHOM
o0beMe, K IHeprum nsrnyvyeHus, npoxoasLleun yepes 3ToT
oobeMm.

U3mepuTenbHas annapaTypa xapakrepusyeTcs
yyecmeumesibHOCMbH, KOTopasa onpeaensieTcs
MWHUManNbHbLIM YPOBHEM pPerMcTpMpyemMoro curHana
neTekTopa.
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Pu3nyeckKne 0CHOBbI peructpamn
U3nyyYeHU

Pa3HooOpa3Hble pernctpupyloLime ycTpomcrTaea
obsi3aTenbHO coAepXaT crneayrolime CocTaBHble YacCcTM:

S [eTeKTop Ans npeobpa3soBaHUA 3HEPrun NOHN3UPYIOLLIEro
n3ny4deHus B gpyrue coopmbl aHeprum, bonee yaobHble
Ans perncrtpauum (3NeKTpuYecKyro, CBeTOBYHO, TEMNMOBYHO
UT A4.);

> ycunurtenb 3NeKTPUYEeCKUX CUrHanoB;

) YCTPOMUCTBO ANs Npeobpa3oBaHUA INEeKTPUUYECKUX
CUrHanoB no amnnutyae, oopme, KONUYECTBY U
ANMUTENbLHOCTM;

) NoKa3biBaloliee UNn perucTpupyrollee yCTponcTso Ans
npeo6pa3oBaHNA 3NIEKTPUYECKOro curHana B
BOCNPUHMMaEMyo YenoBekoM copmy;

I 650K NUTaHUA.
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Pu3nyeckKne 0CHOBbI peructpamn
U3nyyYeHU

==

CTpyKTypHasi cxema yCTaHOBKU permcrpaumm
WOHU3NPYIOLLErO U3NTyYeHUA
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‘MoHn3aniMOHHBIM METOJ OCHOBAH Ha
peructpauuu 3p@peKTa MOHU3ALKUH, T. €. Ha
M3MEPCHUN BEJIIMUMHBLI  3apsja MOHOB,
BO3HUKAIOIIUX I10JI JCUCTBUEM H3J1YUCHHUA.
3MmepuTh HOHU3ALMUOHHBIN (D (MEKT MOKHO
OpyU MOMOIINM  JJICKTPHUYECKOIO  MOJI,
KOTOpPOE€  IIPEISATCTBYET  PEKOMOMHAIINHU
aTOMOB M IIpUJACT HOHAM HaIPaBJICHHOE
IBYKCHUE K COOTBETCTBYIOIINM
AICKTPOLAM.



AOHM3aLMNOHHLIN MeToA

HU3MEPUTETBHBIN IIPUOOP
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[MpocTenwana cxema MOHU3ALMOHHOIO AeTeKTopa
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NoHu3aums rasos nsnydeHuem



Famma-nvun

.

WOHU3ALIMOHHBIA METOA

-

Toka Her

Mon BO3NEHCTBMEM WM3NYYeHWI B ra3oBOM o6beme NPOMCXOANT UOHU3AUMA MONEKYA rasa. Mpu Hanuumm anexT-
PUYECKOro NONA B MOHM3MPOBAHHOM ra30BOM 00beme BO3HMKaeET WOHW3ALMOHHBIN TOK, NO BENMYNHE KOTOPOro

CYAAT O MOWHOCTH A03bI. |
MNOHM3ALMOHHBIH METOA MCNONL3YETCA NOYTH BO BCEX COBPEMEHHbIX NONEBbIX AO3UMETPUYECKUX npubopax.



B 06bIMHOM COCTOSIHMM MHOTME ra3bl He 0bnagatoT NPOBOAMMOCTLIO, U MO3TOMY B
Lenu, B KOTOPYH BKMNKOYEHbI NOHN3ALMOHHAsA Kamepa Unmn CHETUnK, TOK He
oTMevaetcs. Mpu 0bny4yeHumn ykazaHHbIX AETEKTOPOB B X MOHU3ALIMOHHOM
NPOCTPaHCTBE BO3HUKAIOT OTpULLIATENbHbIE U NOMOXUTENbHbIN NOHbI,
npuobpeTatolme B ANeKTpUYECKOM Nosie HanpaBneHHoe ABUXKEHME.
OTpuuartenbHble NOHbI ABWMXXYTCS K MONOXUTENBbHO 3apsKEHHOMY 3reKkTpoay, a
NONOXUTEmNbHbIE — K OTpUuaTenbHoOMy. B uenun Bo3HMKaeT onpeaeneHHom
BENNYMHbI NOHN3ALUMOHHBLIN TOK, KOTOPbIN N3MEPSIETCA COOTBETCTBYOLLIMMU
npmnbopamu.
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PaanoakTueHbIEe U3NyYeHUs U YacTULBL MOHU3ALU3UPYHOT a3 U
OH CTAHOBUTCA NMPOBOASALLUM



AOHM3aLMNOHHLIN MeTo

7 2 3
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I. Unu +
YCTPOMCTBO U cXxema BKITHOYEHUS ra3opa3psagHOro cyeTymka:
1 — cTeKNAHHBLIN 6annoH (Kopnyc); 2 — meTannnMyeckaa HUTb (aHoA); 3 — MeTansIMYecKUn LUNUHAP

UM MeTannu3npoBaHHoOe NOKpbITUE (KaTtoA).

[lepebiti ocHosHOU rpubop O peaucmpauyuu Yacmuy 6birn uzobpemér e 1908 200y I.[eticepom
U UM Xe ycosepulieHcmeogsaH coemecmHo ¢ U.Mrornnepom.

Cuemdyuk letcepa-Mronnepa npedcmaearnsem cobol 2a3opa3psiOHbIU MPOMEXYMOK C CUTbHO
HEeOOHOPOOHbLIM arieKmpu4veckuM ronem. s peaucmpayuu UOHUIUPYOWUX Yacmuuy, K
arniekmpodam cHemdyuka rpuknadbieaemcs 8bICOKOE HarpsiXXeHuUe. 3apsXeHHas Yacmuuya, rorias 8
paboyul obbem, UOHU3UPyem 2a3, U 8 cHemuyuke 803HUKaem KOPOHHbIU pa3pso.

[lpubop ocHosaH Ha yOapHoU uoHu3auuu. LLlupoko ucronb3ytom 8 s0epHOU MeXHUKe, a makK Xe
rpu rnoucke crabo paduoakmueHbIX ypaHo8bIX U mopuesbix pyo. 21



CUMHTUNNALUOHHBLIA MeToA

B3anmopoencreya c BellecTBOM, SAepHOe U3NnyyYeHue Hapsay C MOHM3auMen MOoXeT
npon3BoanUTbL BO30YXOeHWe aTtoMoB M Moriekyn. Yepes onpepeneHHoe Bpemsi (B
3aBUCMMOCTU OT BeulecTBa) BO30DYXOEHHbIE aTOMbl M MOMEKynbl MNepexoasat B
HEeBO30YXXQEHHOE COCTOSIHME C BblAENEHNEM 3HEPINUM BO BHELLHIOW Cpeay.

Y HEKOTOpbIX BELECTB (CEPHUCTbIN LUMHK, WOOUCTLIA HaTpuW, MOOUCTbIA Kanuw,
aHTpaueH, CTUNbbeH, TepdeHns, HapTanuH U Ap.) TakoOW nepexod ConpoBOXOAETCH
NCNyCKaHNEM 3Heprnn BO3OYXXOEeHUs B BUAE KBAHTOB BMOMMOrO, MHJpaKpacHoro u
yrneTpadurorneToBoro ceeta. BHelwHe 3TO nposiBNAeTCA B BUAE BCMbILWEK CBETA,
KOTOPbIE MOXHO 3aperMcTpupoBaTtb C MOMOLLLI COOTBETCTBYKOLWNX NpubopoB. Ha
perncTpaumMm CBETOBbIX BCIMbILWEK-CUMHTUANALNNA, BO3HUKAKOLWMX B HEKOTOPbIX
BewecTBax npu obnyvyeHMn unX  AOEPHBIMUA  U3NYYEHUSIMA, U OCHOBaH
CUMHTUNNALUNOHHbLIM METOA,



CUMHTUANALMOHHBIM METOA

Hekotopble BewectBa (CEPHUCTBIN UMHK,
HOAMCTBIH HaTPWiA) NOA BO3EHCTBMEM MOHM-

3UPYIOLMX U3NYYEHWA CBETATCA, Yucno UcTounuk ®oro-
BCNbIWEK, NPONOPUNOHANbHOE MOLLHOCTH AO- ramma-H3ny4eHuna aNeK TPOHHbIM
3bl U3NYYEHUA, PErucTPUpPyeTca ¢ NOMOLLbLIO YMHOXHUTENb

cneyManbHbix npubopoB — (HOTOINEKTPOH-
HbIX YMHOXMUTENEN.

UWHKOM

Kancyna
C CEPHUACTBIM ‘Il |




CUMHTUNNAUUOHHbLIU MeTOA

CUMHTUNMALMOHHbIA CYETYMK COCTOUT U3
cuMHTUNNATOPA, POTOINMEKTPOHHOIO
YMHOXWUTENA N SNEKTPOHHBIX yCTPOUCTB BroK-CXemMa CLUMHTUNNALMOHHOIO CYeTYMKa
Ansa ycuneHnsa n nogcyeTta uMmnynbCcoB.
CuMHTUNNATOP NpeobpasyeT aHepPruto
NOHM3NPYIOLLIETO N3ITYHYEHUS B KBAHTLI
BUONMOTO CBETa, BENUYMHA KOTOPbIX
3aBUCUT OT TMMNa YacTuu n matepuana
cCuMHTUNNATOpPA.

KBaHTbI BUOMMOro cBeTa, rnonas Ha
doToKkaTon, BbIOBMBAKOT U3 HEro

SNEKTPOHbI, YACINO KOTOPbLIX MHOTOKPaTHO
yBenuymeaetcsa potoymHoxutenem. B
pesyrrarte 9Toro Ha BbIxofe
(POTOyMHOXMTENS 0OpasyeTcs
3HaYUTErNbHbIA UMMNYIBLC, KOTOPbLIN 3aTeM
YyCUINMBaETCS N COCHUTLIBAETCS
NepecyYeTHOM YCTaHOBKOMW. .

Takum obpasom, 3a cHET 3Heprum a-unu b-
YacTuUbl, g-KBaHTa UINn gpyron saepHom
YyacTuLbl B CUMHTUNMATOPE NosiBNsieTcs  °  3-CBEToBOA

CBETOBAas BCMbILWKA-CUUHTUINALNS, «  4-cpboTokaTon

KOTOpasd 3aTéM C NoMOLLblo *  5-hOTOINEKTPOHHBIN YMHOXWTENb
dpOTOSNEKTPOHHOIro YMHOXUTENS (PIY) 5

npeobpasyeTrcs B UMMYIbC TOKa 1 "yCANUTENE MMMyrbCoB

perucTpupyeTcs. « 7-nepecyeTHbIn npubop( pernctpaTop NMNysibCOB)

*  8-UCTOYHUK NNTaHUS (BbICOKOBOSILTHbIN
BbINPAMUTEND)

N3N yue Hue

-
1

1-NOTOK perncTpupyemblix 4acTuly
2-CUNMHTUNNATOP



CnuHTapuckon

CnuHTapuckon - NpoCcTenLun
CUMHTUNNALUMOHHBbIN CYETUMK,
NO3BONAIOLWUNN
HenocpeaCTBEHHO j
HabnoaaTb NPOABNEHUs v SIER.
oTaenbHbIX anbda-yacTuu. s
OCHOBHbIMU geTanaMm
CNUHTapucKona siBnsieTcs | |
3KpaH, NOKPbITbIN croem — —
|
|

cynbdumaa umHKa, u nyna. |
Anbda-pagnoakTMBHbIN
npenapar NoMeLleH Ha | |
KOHYUKE Urfibl BONu3un

akpaHa. lNpu nonagaHun : = | o
anbda-yacTuubl B KpUcTann . ' 1
cynbdmaa uMHKa BO3HMKaeT \/ ==/
BCMbILIKA CBETa, KOTOPYHO |

MOX>XHO 3aperncTtpmpoBaTb

M )
npwv HabnogeHUn Yepes nyny. eToA, CLMHTUNNSALNIA

1 — Kamepa; 2 — OCHOBaHWE; 3 — pagnNoaKTUBHbIN UCTOYHUK;
4 — NOMUHECUMPYIOLLUI 3KpaH; 5 — MUKpPOCKOT.



CUMHTUNNALUOHHBLIA MeToA

XapaKTepMCTMKM HEeKOTOPbIX HEOPraHN4YeCKux
CUMHTUNNATOPOB

26




CUMHTUNNALUOHHBLIA MeToA

lNMpoponxeHne Tadbnuubl

27




CUMHTUNNALUOHHBLIA MeToA
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NMpuHuMnuanbHaa cxema CUMHTUNMNALMOHHOIO AeTeKTopa:

1 — cumHTUNNATOP; 2 — hoToKaTon PIY; 3 — hokycupyrowasn
avnadparma; 4 — auHoAabl; 5 — aHog ®JIY; 6 — penutens
HanpsXeHusl; 5 — BbIxXogHOe CONpPoOTUBNEeHue; 8 — ycunutenno;

9 — nepecyeTHbIN NPUGOP.
28




CUMHTUNNALUOHHBLIA MeToA

CumHTUNNATOpPbLI ZNS, aKTUBUPOBaAHHLIE cepedpom nnu meablo,
NMPUMEHSIOT B BUAEe MOHOKPUCTasNININ4eCKOro NopoLuKa ¢ TOSLWMHOMU
crnos 25-50 Mr/cM? ana perucTpauum a-4acTu,.

Ona uccnepoBaHUA Y-U3NYyYeHUSA NYYLWUUM CUUHTUSIIATOPOM
asnaetcsa Nal(Tl).

Ona pernctpauum B-n3ny4vyeHuns yaiie BCero UCNosib3yroT
kpuctannobl Nal (TI).

MoHokpuctannsbil Lil, Lil(Tl) npumeHaroT ana perucrpauum
HeUTpPoOHHOro nsny4vyeHumsa. CogepxaHume Bogopoaa B opraHUYeCKUX
CUMHTUNNATOpPAX NO3BONSAET MCNONb30BaTb UX ANA perncrpauum
ObICTPbLIX HENTPOHOB. OCOOGEHHO LWMPOKO ANA 3TON Lenu
NPUMEHAETCA CTUNbOEeH.

29




CUMHTUNNALUMOHHBLIN MeTOoA

Hapsay ¢ TpagMLUOHHbLIMM AETEeKTOPHbLIMU cOOpKaMu Tuna
cuMHTUNNATOP-®IY AnAa perucTpaumm NMOHU3NPYHOLLUNX U3NTYYEeHUN
NPUMEHAITCA CUMHTUINMEKTPOHHbIE AETEKTOPbI U3NTyYeHUn
(C351OUN) HoBOro nokorneHnsa Tuna cCuMHTUNNATOp-choToanoL
(C-®0). OetekTop C-®1 no cpaBHEHUIO C KOHCTpPYKUuuen C-Py
MMeeT CyLUeCTBeHHO Ooriee LWWNMPOKYH 06racTb NPUMEHEeHUsA, YTO
oOycrnoBJieHO crieayrLWmMMmM 3KcnslyaTauMOHHbIMMU
npeMmMmyLlecTBaMu:

I WMpOKUI AnHammuyeckuin ananasoH (102-10"%), To ectb
BO3MOXHOCTb peructpaunm MOLWHOCTHN A03bl U3NTYYEHUN OT
ypoBHei Hmxe dpoHoBoro (1 Mk6ap/y) oo 10°-10° 63p/u;

Y MUHUATIOPHOCTL — (06em 0,5-2 cM®), NpocToTa KOHCTPYKLMK,
HaAeXHOCTb 3KCnyaTauuu;

S OTCyTCTBUE HEOOXOAUMOCTU B BbICOKOBOSIGTHOM NMUTaHUM.
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CUMHTUNNALUOHHBLIA MeToA

KoHcTpykumnsa C-d[:

1 — cBeTO3aWNTHbLIN cnon; 2 — cumHTUnnaTop (ZnSe, CdS, BGO,
CWO; 3 — oTpaxawlLyee 3alWMTHOE NOKPbITUE; 4 — ONTUYECKUN
KOHTaKT; 5 — KpeMmHueBbIn chotoanopn; 6 — BbiBOA.
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[lonynpoBOAHUKOBbLIN METOA

NMonynpoBOoAHUK B KayeCcTBe AeTeKTopa MOHU3NPYHOLLUX
NU3rly4eHUU BbICTYNAaEeT Kak aHanor MOHU3auMoHHOMU KamMmephbl,
YyBCTBUTENIbHbIM 00 HLEMOM KOTOPOU AABMSIETCA TBepAaoe Tero.

Moo nencreBnemM MOHU3UPYIOLLETrO U3NTYYEHUA B
nonynpoBoaHNKe obpa3syeTca cBOOOAHbIE HOCUTENU 3apaaa.

Ecnu K nonynpoBoaHUKY,
HaxogsflweMmycs B norse \:CTW
+
L

MOHU3UPYIOLLEro usny4vyeHus i—l—l |—> \/
MPUIOXUTb Pa3HOCTb " ~ - |
noTeHuyuanoB, TO MO N3MEHEHUIo Ge R
nPoBOAMMOCTU NOJTyNpPOBOAHUKA
MOXHO cAaenaTtb BbiBOA O HAaNU4YumM _ !

P
UM NTHTEHCUBHOCTHU
NMOHU3NPYyoLLEero n3rty4yeHus.




[lonynpoBOAHUKOBbLIA METOA

noayn poBoaunk N THna

IMoaynporogunx  \\ \\Y\\ AWM AW \L

=77

A ANL DUV AN

——
v R

~ ; O6eanennan obractn

e ////[/

CTpoeHue repMaHMeBOro geteKkropa

OCHOBHOM HeOCTaTOK repMaH1eBbIX AeTEeKTOPOB — OHU AOMKHbI
ncnonb3oBaTbLCA NPU Temneparype Xuakoro asora. B neTekTopHyo
cOOpPKY BXOAUT BaKyyMHbIN cocya [bloapa onsa XpaHeHUs XXMaKoro asora.
Ge(Li) meTekTopbl AONXKHbI ObITb BCeraa oxnaXxaeHHbLIMU, Aaxe Npu
XpPaHeHUU, TaK Kak MOHbI NMUTUA YUAYT U OeTeKTOpPbl CTaHYT HErogHbIMMW.
33



OOTOr PAOUYECKUA METOA

Mop BO3nEMCTBMEM MOHUINPYIOWMX U3NyYeHUH Opomucroe
cepebpo coroamynscum pacnapaetcAa Ha cepebpo u 6pom. O po-
WUcrounuk 3€ 3NYYEHNA CYAAT NO CTENeHW NOTEMHEHUA NNEHKH,
raMmma-u3nyveHua '

<

2AgBr »2Ag + Br,

KioBera



doTorpachmuyeckun metoa

dotorpaduyeckuid MeToj ObLJI MEPBBIM METOJAOM PETUCTPAIMU SACPHOr0 M3nydeHus. OH
OCHOBaH Ha CIOCOOHOCTHM W3JIy4yeHMsl pasziararh rainoreHunabl cepedopa (AgCl, AgBr),
BXOJISIIIIME B COCTAB YYBCTBUTEIBHBIX (POTOAIMYIBCHUM, 10 MeTaIMuecKoro cepeopa. B
pe3yibTaTe TaKoro B3aMMOACHCTBHUS BIOJb TpeKa ajdb(a- U OeTa-4acTUI] BBIACISIOTCS 3€pHA
cepeOpa 1 Npu NpOSBICHUM BUJICH CJIe/ mpolera siICPHbIX YacTHIL.

doTtorpaduyeckrii METOJ] Ha3bIBAECTCA €lIE PAANOTPpaPUUECKUM U aBTOpaauorpauIecKuM 1
N0 CYWIECTBY pasfeisercss Ha Makporpaguio u Mukporpaduro. MeromoMm paauorpaduu
MOXXHO TMPOU3BOJUTH KAaU€CTBEHHOE H3YUYCHHE XapakTepa pacHpeieiCHHs paJruOaKTHUBHBIX
AJIEMEHTOB B PAa3JIMYHBIX OOBEKTaX, a TAK)KE KOJTUYECTBCHHBIE OINPE/ICICHUS NHTCHCUBHOCTH
U3JTYUYCHMUS.

ITocneqHee OCHOBAHO Ha MPHUHIMIIE MOTEMHEHUS IUICHKHM B MecTe oOnydeHus. Mexay
CTEIICHbIO IMOTEMHEHUs (MIOYEPHEHMSI) U JI030M B OIPEACICHHBIX IMpeaciaax CyIIeCTBYET
JUHEHHAss 3aBUCUMOCTb. M3MEpSIOT MIOTHOCTh MHOTEMHEHMsS IyTeM (POTOMETPUPOBAHUS
MPOSIBJICHHBIX IICHOK. @OTOMETPUPOBAHHIO MOJBEPTaOT U ATAJIOHHbBIC TIJICHKH, 00JTy4YeHHBIE
MU3BECTHOM J1030M COOTBETCTBYIOIIETO U3JTYUECHMUS.



XUMHYeCcKkun meton

XUMHYECKUH MeTOd OCHOBAH Ha TOM, YTO 4YaCTh IIOIVIOIICHHOW SHEPTUU W3JIYUYCHUS
MEePEXOIUT B XMMHMYECKYIO, YTO BBI3bIBACT II€Ib XMMHYECKUX MHpeBpalieHuil. OmnpeaeneHue
HaJIMYUs U3JIy4YEHMST TPOM3BOJUTCS I10 BBIXOAY XMMHYECKMX peakiui. Tak, Hampumep, mpu
00ly4yeHHM pacTBOpa cold Mopa HOHBI JByXBajeHTHoro xenesa (Fe™?) mpeBpamatorcs B
HOHBl kene3a TpexBaleHTHoro (Fe™); onHOBpeMEHHO W3MEHSAIOTCA AIEKTPUYECKHUIA
MOTEHIIMAI W OKpacka pacTBOpa, KOTOpPbIE MOXKHO ONPEJACIUTh COOTBETCTBYIOIIUMU
CII0CO0aMH.

XUMUYECKWUA METOA

Famma-nyuu

KNOZ ~K* + NOF

P KN
acTsop : 03 2N02 + Hzo _’HNOZ v HN03

\/ —

Hexotopeie cnoXKele xuMMdeckue Bewectsa NOA BOSAGHCTBHEM MOHMIDYIOWMX W3NYWeHWA PacnajaioTcs.
Konmuectso 06pasosasweiic, Hanpumep, a3oTHCTOR KHCAOTbI RPONOPUMOHANLHO 03¢ W3NYYEHNA W ONpeRe-
NRETCA NO CTeneHn OKpackKn A0GaBAREMOro B PacTBOP MHAMKATOPA.




KanopumeTtpuyeckum meton

CyLLUHOCTb KanoOpMMEeTPUUYECKOro MeToga CBOAMUTCH K TOMY, YTO Bonbluas YacTb
MOrNOLLIEHHOW 3Heprun npeobpasyeTcsi B TEMNNOBYH, KONMMYECTBO MNOCHEeAHEWN
onpeaensieTcsa ¢ NOMOLLbIO KarnopMMETPOB.

[lo3a B 5 ['pen NOBLICUT TeMnepaTypy NOrMoTUTENA BCEro Ha OL4HY ThICAYHYIO
rpagyca.

*HeobxoanMmocTb namepaTb YpesBblHanHO Marble NU3MEeHEHNA TemrnepaTypbl
orpaHM4MBatloT NPMMEHEHNe TennoBoro Metoaa.

OH ncnonb3yeTcss B OCHOBHOM B nabopaTopHbIX YCNoBUSAX Ang
ncecnegoBaTenbCKUX LENen.

XMun4yeckmne n KanopumeTpuveckne MeToabl MPUMEHSIOTCS rMaBHbIM 06pa3omM npu
N3MepeHur 0oNbLUNX 403 N MOLLHbIX MOTOKOB MOHMU3UPYIOLLNX U3MYyYEHU.



TennoBou meTton

TennoBou MmeToAa ABNSAETCA €AMHCTBEHHbIM NPAMbIM aOCOSTIOTHLIM
MeTOA4O0M AO03MMETPUU, TaK KaK OH OCHOBaH Ha HenocpeaACTBEHHOM
U3MepPeHMN NOrrnoLeHHON 3Heprum B oTrnnyme oT Apyrux MeToaos,
B KOTOPbLIX U3MEPAETCA KOCBEHHbIN 3 deKT.

CyTb TennoBoro Mertoga CoCtouT B TOM, 4YTO Npu B3aMmMoaencTBumn
MOHU3NPYHOLLUX M3J1y‘-leHVIﬁ C BelweCTBOM BCHA nornoueHHas B
BeuwlecTBe 3Heprmd B KOHE4YHOM c4yeTe npe06pa3yeTc;| B Ternsjio v

BbI30OBET HarpeB BellecTBa, KOTOPbLIN NPonopLyoHarneH gose
N3nyYeHus.

AoxamsSy Ppe il vRIBLHTITE MBRIAT PRY VoY TOONMOTH BSAFP BREPAHYa OOHY
TeVeAHUHYYRd PRAYHAFCa.

[o3a B 5 Npen noBLICUT TeMNepaTypy NOrrnoTUTens BCcero Ha oaHy
TbICAYHYIO rpagyca.

Heo6xoaumMmocTb U3MepATb Ype3BblYaMHO Masible U3MEHEHUS
TemMnepaTypbl OrPaHNYNBAIOT NPUMEHEHNEe TeNNOBOro MeToaa.

OH ncnonb3yeTcs B OCHOBHOM B J1TabopaTOPHbIX YCIIOBUAX p,nﬂ38
nccecregoBaTesibCKMUX Leneu.




