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BBEOEHHE

{Iporpeccupyiowiee HCAONB3OBAHHE SNAEPHOH 3SHEPrUu B Ha:
POLAHOM XO3AHCTBE H pafe JAPYrHX ofnacrell Hepeiko CBHRAHD
¢ YOaJenHeM B OKPYXK2WU[Yi0 CpeAy OTXOROB, COACPAAIKX pa-
SEOEKTHBHBlE BelecTBa, rAe 3arpAsHAIMWHM (akTopoM OSMYHO
SABJAIOTCH HCKYCCTBEHHHE PpalHOHYKAHAB. OAHAKO, B HEXOTO-
PHIX Cjydasx sarpsianenre OODEKTOB OKpyKawileH CpeAst npo-
HCXOZHT 3a CYET TEXHOreHHOrQ NOCTYIJIEHHR €CTCCTBeHHMX pa-
AMO2KTHRHBIX BEUIECTS,

YpoBHH AONYCTHMOTG CORCPAAHHST DATHOHYKAHIOBR B pas-
AHYHEX obbeKTax BHeurHel Cpelbl, KAK H NOCTYAAREHHE HX B Op-
raHH3M 4YeJAOBCK3, PeriaMeHTHPYIOTCA OTEYeCTBEHHHIM CaHHTap-
HHM 3aKOHOZaTenbCTBoM. KOHTPONE 32 ero BLINOJAHEHHEM Je-
3HT Ha OpPraHax rOCYHZapCTBEHHOND CAHHTAPHOTO Hal30Pa H cile-
UHaJAbHHEX cnyxBaX COOTEEeTCTBYWLWNX BeaoMmcrs. OgHa H3 oc-
HOBHBIX QOPM LAHHOIG KOHTPOJAS — ONpEAEICHHE KOHUCHTDauuf
PAIHOBYKAKICE HRPEHMYIUECTBEHHO B TeX O0BeKTaX OKpYXalo-
mel cpeln, KOTOpHE HMeoT HENCCPEeACTBREHHOE OTHONISHHE K
JKHSHELEATEABHOCTH YeAOReKa: B aTMocdepHOM -BO3AYXe, BOAe,
noyYBe, TMHINEBHX HPORYKTAX ¥ T. A. IIpH 3TOM AAs NONYUYEHHS
COTIOCTABHMBIX PE3YJILTATOB HeoOXOAHMO HCIOAbL30BATh ORHOD-
THIHHE NpHeMbl npe otGope npob, HX nepeuYHOA ofpaboTke u
NpoBELEHuN PaaHOXHMHUECKHX onpelenenufl. Hacronuee pvko-
BOACTEG YCTAH2BIUBAET NPHHUHNE OPraHAE3alHM H MCTOALR KOHT-
poxs 3a coepianHeM pANHOAKTHBHBIX BemectB B 0OBEKTaX
oKpywazpomeil cpean. OCHOPHOE BHHMAaHHE YAENEHO METORAM
ONPCAENCHHS DPaJHOHYKARAOB, HMEKIHX Hanbosabmee 3HayeHHe
KaK BO3MOMHBIX HCTOYHHKOE OOJNYy4eHHS HACEHEHMS.

Hcxons H3 peaisHBIX YCJIOBHH COBPEMEHHOCTH, PJIABHOE MeC-
TO OTBOAHICH ONpeleneHHic DAZNCHYKNHMAOB, TNOCTYHAOWUX B
OKPYKAWILYIO CPERY € PAAHOAKTHBHHIMH OTXOB2MH IPeARpHA-
THA BCErO AACPHO-TORNHBHOTO LHKIa aTOMHOH 3SHCPreTHKH H
Lpyrux OGBEKTOB, @ TAKMKE ¢ NPOAYKTAMH HCOLITAHAH SLCPHOTO
opyxusi. Hapaay C 3THM, H3T0OXEHB MEeTOLMW OnpeieaeHis 8 ofb-
CKTaX BHewiHell CPeAN PAda eCTeCTBeHHHIX pajHoHykJanAcE., H3-
BaHHe HacTURINHX <MeTommuecKuX pexOMEHAalHl» HANPaBACHO
g



Ha AajbHefillee COBEPLICHCTHOBANHE KOHTPOAR 38 OKpYmaroued
cpepoli pas ofecneycHus paguanuonuok OSesonacaocT maceae-
HAR.

«MerpoanuecKue peKOMEHAAUHH» NIPENHA3HAUENnb AA8 COTPYA-
HHKOB pajHOJOrHUeCKHX TOAPA3AEACHHH CaHSOHACTAHUU, Mex-
canyacreft, cayx0 sHelIHeH NO3HMETPHHE H APYFHX Opranusanui,

OCVHIECTBANIOUIHX KOHTPOJb 32 COACDXKANHEM PAZHOHVKAKIOR
& 00LeKTaxX BHEIIHeH cpeani.

2 a. 3ak. 635 9



raasa 1

UFTHEHHYECKHE OCHOBBLI H HPHHLHIIb
OPTAHH3ALHH KOHTPOJIA

(ODecricyeHHe pajHauBOHHOR GC30NECHOCTH HaceneHmns or
BO3ARRCTREA MOHU3UPYWUIHX K3ayuenull, ofycaoBaesubii aa-
Ipsi3ieHHEM OKPYIKAIOHIEH cpeld pPajHOAKTHBHLIME BeIReCTBa-
MH, AQCTUFACTCH BLLICAHCHHEN TPEOOBQHHE CEHATApLHOrC 3aKo-
HOAaTeasCcTBA. [JOCHEAHHM pelVIAMEHTHPYIOTCA YCACBHA pashe-
‘gieHns 00bLEKTOB, ABJASIOLINXCS AOTEHIHAABHBIMH HCTOYRHKAMI
3arpaaHeHss BHCWIHGH CPeAB PGAHOAKTHBHLEIMHE BeulecTBaMy, HC-
$IOAB30BAHKS FAEPHBIX B3PLIBOB & NPOMHILICHHLIX LENAX, yia-
JIEHHA B 06&351){3}{{!452}1}15 pa\RHQaKTKBBLIX OTXOROB, ACLUYCTH-
MBIE YPOBHHM COAepPHKAHHA PaAHOAKTHBHHX BEIUeCTB B obbeKTax
BHEIIHER CPeAb, DPEAehbl KORYCTHMOrO HOCTYNJACHHS H COMEp-
JKaBHS X B OpraHnsMe uejcpeka, a TaKkKe NPCAENH J03 H3JY-
yeuus JAf OTAEAbERX JKL E Bcerp Hacejeuusi. Hanuume oteue-
CTBEHHOTO C2HUTADHOTO 3AKOHOAATENBCTBE (COOTBETCTBYIOMMX
caHuTapHBIX NPaRM/ A HOPMATHBOB) [iaeT HOPOEKTHLIM H X038f-
CTBEHIIBIM ODPraHH3alHAM HeOGXOAHMbE RAHHHC Mif NpaBHIbL-
HOPQ NPOEKTHPOBAHMA H HCHOABIOBEHHS PAAHOAKTHBHLIX ME-
TEPHaJ0B, KOTOpPOe CEOUMT O MEHHMYMa 3arpasheHyue OKpy-
Mawouel cpeib, CBOeBPEMEHHOCTs M NOAHOTY cOGJIOAGHHRA Tpe-
oBanul CaHHTAPHOrC 38KOHOJAATEALCTBA OCYLIECTBASIOT NpPeRy-
GPCAKTOALHNM CAHHTapPHHEM HaA30poM H TEKYIUHM XCOHTPOJCM.

Ilpenynpenirrenbibi Hafs0p NPOMIBOAHTCA COpraHaMH rocy-
AAPCTBERROIO CANHTAPHOIO HAA30pa B NEPHOA NPOSKTHPOBHMA
# CTPOHTENBCTEA OOLEKTOB, ABASOMIMXCSH NOTEHLHAABHKEMH HC-
TouHHKaMH oOayueHns uenoseka. (CHOBHaf erg 3ajaya — Ope-
Aynpexiende HeHQCPeACTBeHHOro obJAyuYeHHS JOHeR H 3arpa3-
HEHHS PajHOAKTHBHHMH BemectBaMH O6LEKTOB BHEWIHCH Cpesn!
IIPE NAZHHPYEMOM HX YHaJieHHH, & TaKMe NPOrHO3HpOBAHHE KO-
30BOH Harpy3Kku Ha4 HaCEJCHHE [pH HeOJadHPYEMOM NOCTYie-
IHN DRAHOAKTHBHEIX BeulecTB (aBapiy) B OKPYXalOUYIO CPERY.

H



Texymwuil roOCyZapcTBeHHH CaHHTapHL KowTposs npuobGpe-
TAET UCHOBHOC 3HayeHile 8 MPOLECCe HITOTUBJEHHS M HCIOabh3d-
BaHHs DafHOAKTMBHBIX MaTepPHaNoOB (HCTOMHMKOB obayuenua)
HPH OJ3HHPYEMBIX, 8 TAKXKe B CJAyYac HEnJaHHPYEeMbiX HOCTYH-
Jenni painOakTRBHBIX BELIECTB B OKpymKaloulyw cpeay {(asa-
PHH, HCHBITAHHA SAEPHOTO OPYKHH, HPOBOAHMGIC BO NOCACAHEro
BPEMEHY B HEKOTOPHX CTpasax # 7. A}. UK ocyllecTBasercs
OpraHAMH CAHHTAPHOIO HaZ30pa MUHHCTEPCTB 3ApaBOOXpae-
tiA, BeAoMCTBeHHLI KOUTPOAb NPOH3BOAHTCA chymbamu CoOT-
HOTCTBYIOWHX MHBHCTEPCTB ¥ BEAOMCTE.

B 34BHCHMOCTH OT BHZa H MOULHOCTH HCTOYHHKOB, MAaCiHTa-
(GOB pacnpoCTpaleHHs DPafHOAKTHBHEIX BRINECTB H XapaKrepa
00YCAOBAGHHOTO HMH 3arPH3HEHHS OKDPYMauleR cpelil NDAXO-
BBl K OpradH3alHH TeKYWEro CaHHTapHOrO KOHTPOAA MOryT
fpiTh pasdHuEbMyu. OAHEKO BO BCEX CAYYARX KOHeYHas Nedb
€ro — npegynpexaeHNe OTPHUATENALHOTO BOSACHCTBHS LAHHOTO
¢axkropa Ha 37OPOBHE HACCIEHHS, JOCTHCACMOE CASAYVIOUHMMH
ciacoBaMu:

1. Koutpoas 3a yAAAREMLIMH 8 OKPYXAIOWYI0 CPERY OTXOAA-
MH HPeARPHATHH H Yupewichhil, NOOLIBAIONLHX, NPOU3BOASIHK
HAH HCMOAL3YIOLIHX PaARO2KTHBHDIE MATEPHABL

2. KonTpoap 32 colep:ankeMm paJHOAKTHBHLIX BEULECTE 8-
ofbexTax BuewmHel cpelsl (aTuocdepuslfi BO3AYX, nouba, BOZA,
REHIGEBHE HPOAYKTH H T. A.); BHABJIGHHE OCHOBHHIX nyTed HX
‘BO3RERCTBHA Ha 4eAOBEKA.

3. KouTpoiib 3a NOCTYNJAEHHEeM DAAHOAKTHBHEIX HYKJAHIOB
I YeJOBCUECKHE OPraHH3M (10 CCUTBETCTBYIOBIHM nyTsam (mepo-
panbHBI, HHFaAAuMOHHHE), a Takke 3a JO3aMH HPH BHEHiHeM
3 BHYFTpPEHHEM OOAYYCGHRM; ONpeie/icHHe A03b o7 olayuerus,
ﬂO.ﬂyllaeMO}i HaceJeHHeEM.

4. Quedra pagHanHonnof ofcranosxy, QUEMHpYICKERCa B
OTHEAbHMX MECTHOCTHX M Ha TCPPHTOPHH Beell CTpaHbl, ¢ niocae-
Ayroweit RHGopMausel 0 Heli COOTBETCTBYIOIIMX OPranos®.

BriiojiHeHHe HEPBOH -3afauH AOCTHraeTcs:

- HENOCPEACTBEHHBIM H3MepeHHem PpaXHOAKTHBHOCTH OTX0-
AOB B MECTaX HX YAAJeHHSN;

B psae cayuaes GOMLHIVIO UEHBOCTE NPEACTABARIOT NEPHOAHNECKHE HC-
CACNOBAHHA (B Ka¥eCTRe TECTOR) APYIHX FIEMCHIOB BHCWHCR Cpeaw, He HMElo-
wex NPRNOre OTHOWeuus K OGAYHSHHI HeNOBEH2, HO NOSDONAMMING BHIRBHIL
HasuuMe AJHTEALHBIX sarpfisRensli, HanpuMep, OnpeRcjenMe B NUHAMAKE YpoB-
Heft 3aTPASHEHHA DPRAHOAKTHBHBINK MSOTORAMI BOAODOL/EH, AHCTLEL AEPEBLED
n ApyTHE OOBLCKTOR, He HCHONbAYEMHX HEAOBCKOM B IMHULY.
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— .onpejeiieHHeN KOJHUCCTBA pajHOAKTHBHHIX BeINecrs, flO-
CTYHZKOIHEX B OKPYKAIOHIYI0 CPEAYy C OTXOAaMH, HX HYKJIHIHOTO,
a npH HeoOGXOEZMMOCTH M XHMRYECKOro COCTABE;

—— BHABACHHCM HYKMAHAOSB, JlAKOIIEX OCHOBHOH BHKJAA B RO3Y
HBAYYEHHN, NOAYYaeMy 0 BACeJCHHEM.

OcymecTBaenne BTOpol 3ajaun olccneynsaerca:

~— orfopom H HecaeAOBaHHEM [pO0 COOTBETCTBYIOWHX ©0B-
€XTOR BHEIIHER CPeibl Ha COAEDPKAaRHE E HHN PafHOHYKAHAOS
€ Y4€TOM Xapakrepa OTADAUB, YCAOBHR MX YHRANCHAR K ocobeRr-
HOCTEeH pacnpocTpaHeHus NPHMEHHTEABHO K KOHKpeTHOH oOCra-
HOBKE;

— W3MEPEHHEM JO3 HOHHIUPYIOIMEID HIAYUEHUs 1A MecTio-
¢TH {IpH HaAHYHH y-H3RyYaTeRCH) .

Pewense rpersefi 3afayun NPeAyCMATPHBAGTCA CAEAYIOLUHMH
cnocobamus

— onpeAesenHeM KOJAHYECTBAa PajHOaKTHBHBIX BELIECTB, MO-
CTYNRIOMIHX B ODPr8HH3M YCAOBCKAE H3 COOTBCTCTBYIOWMX obbex-
TOB BHOUIHEH CPCAM HHTAASUHOUHBIM H NepopaibubiM NyTeM ¢
YY€TOM MECTHBX OCOGEHHOCTER NHTAHHA, BOAOCHAOMKEHHS COOT-
BETCTBYIOLIHX KOHTHHIEHTOB, AJIMTENLbHOCTH NOCTYNJCHHR d T. A,

—~ ONPLAGACHHEM COHEPIKANHS COOTBEICTBYIOLIKX pajuoax-
THBANX HYKIRACE B OpraHHame nHi0feH (OpH HeoOXOAHMOCTH);

— HEeMOCPEACTBEHHEM H3MEPERHeM HJH pacyeroM J03 BHew-
HErQ HINYUEHHs.

IIpu atom tpefyerca cofparh HEGOPMALHIO HEOGXOAHMYIO:
a) ANA DuEHKH HA03, NONY4YaeMbiX OTACIBHHMHE JHDAMH HAH
TPYANAMH AKL B pesyabTaTte sarpssuends O0bexToB BHOUIHEA
cpean HAH O00YCAOBACHHBIX ECTECTBeHHHIMH HCTOMHEKAMH pa-
Axauuy; 6} Aas OREHKH CPEAHHX Mo BpeMeHH NONYJALHOHHLIX -
AO3, BO3ACHCTBHIC KOTOPBIX NOAZBepraercs Haceaenue o0aacTh,
pecnyGABKXH HIH CTPaHsl, YTO obecneuMBacTCs yCpepHeHHEM BO
BPEMEHH NAKHBIX, XapaKTePH3YIOUmuX R03Y H3JAYYEHHH, 00yC/oB-
JICHHY10 BCEMH HCTOYRHKaMH HORH3MDYIOIIECH DajvaliH.

IoctaroBka yerBepTofi 3afauH HCXOAKT K3 LeoOXOAUMOCTH
BCErEa HMETh CBENEHHA O AHHaMHKe pPajiHalHOHHOH OOCTalOBKY,
oGyCAOBACHHON 3arPAHEIHCM OKDYHalouel cpelbl, KaK B OT-
AenbHRIX BYHKTAX, DErHoHax, Tak H B Maciitabe scell erpansl
so spementi. OcyluecTsiachHe e¢e 00echeYHBAETCH HENPEPHIBHEIM
HAKOILICHHCM CBCACHHE HA MECTax B HPaKTHUSCKHX Yupesie-
HHSIX, 33BEMAIOUIHXCH BONPOCAMH KOHTPOASA, . KOBLEHTPHpPOBa-
HReM HX B Haysihix HeHTpax ¢ nocaedylumuM ofobueHien,
aHaJH30OM H OEepHOAMYecKoH Buljauefi uudopmanuu. Fla ochosa-
HHH M3yuehHst nosydensofi MHOODPMalMy B 3THX UEHTpax Ipo-
He



H3IBOAHTCH OUEHKA CTCHEHH BEPOATHOMG DHCKA BO3NIKHOBEHHSA
OTARNCRULIX HOCHeACTBRA obavyenus, a NpH HeoGXOAMMOCTH
paspaborka COOTBCTCTBYIOUIHX MPOPHASKTHYCCKHX MEpPORpus-
THiH.

B nacrosimieM DYKOBOACTBE PacCMATPHBAIICA JHINL BOIPO-
Cbl KOHTDOJIR 3a COIAEPHAHHEM DaAHORYKIHAOB B OGBEKTax oOK-
pyxamomel CpeA H B OpPraHHaMe YesioBeKa.

1.1. Oprannaauus TeKymero KOHTPOJIsi

B 3aBHCHMOCTH OT NOCTABAGHHUIX 32444 TEKYUIHA KOHTPOMb
OCYLUECTBAART B Maciutadax crpans {(Hanmpasmcp, UpH CTPAaTO-
chepyniX BHINAJNEHUAX), OTACALHHX PerHOHOB {(NpH aBapusaX ¢
BRIBPOCOM B OKPYIKRIOWVIO cpeny OOABUIOrO KOJIMYECTBa Pa-
BHOAKTHBHLIX BEIIECTB) HJAH B NPefc/aX COTPAHHYEHHBIX YYACT-
KOB MECTHOCTE BOKPYF OIHOrO HJAH TPYUNH HCTOYHHKOB BHLIGIE-
HHH PAAHOAKTHBHLIX OTXoA0B. TIOAXOAW K OpragH3alHR cHCTe-
MEl KOHTPOJAR B KajsKIOM H3 3THX CJAYYARB pas/HUHGLL, XOTS UEJTb
OHHA.

Tips wourpose 3a pannaunonnoil oOCTAHGBKOR, OBYCAOBATH-
ot rACGAanpHBIMH BHNAZENHAMH, HCXOAAT H3 HeoOXCAHMOCTH
HOAYYEHHA VCPeXHeHHuX JAaHHBIX, XapaKTepH3YIOHIMX YPOBHR
3arpssHeEnn ODBCRTOB BHEWRCH CPeAM B N03W HINYYEHHS, TO-
JyuaeMaft HaCeNeHHEM B KPYOBHX Macintabax (crpana, pecny6-
aHKa, ofaacTe). [T09TOMY CHCTEMY KOHTPOJS CTPOAT OpPraHH3a-
uued cetn HaGMmOBATeAbHBX CTaHuMi ¥ NpoBe/ieHneM ANUTEAb-
HBIX CHCTEMaTHUECKHX HAOJIIOEZCHHI, HMes B BHLY MNoAyUCHHe
AaUNBIX, XapaKTCPHBLIX IAas JocTatouno obumpherx 3od. O0bex-
TAMM KOHTPOMR HBAKIOTCS PaANOAKTHBHBIE OCalKH, aTMochdep-
Hhlff DO3AYX, NMOY8a, BOAOEMB, PACTHTEABHOCTL, NHILEBHE [1PO-
AYVKTH, HHOMAA — nuThesast Bofa. Hapaly ¢ npobelessueM He-
CACECRAHUE TIO ONPeRe’eHWc VPOBHeH zarpisHchHs OO0LeKTOB
BHEWHEH Cpelsl PaAHOAKTHBHLIMH BEUCCTBAMM, H3MEPCHIAMH
OOYCAOBNGHHBIX MMH J[03 NPOHHKAIOMICH PanuallHy Ha MeCTHO-
CTH TIPOU3BOXST cOOP MATEPHANOR, NOIBCARIOUHNX BLIABATL 0CO-
6eHEOCTH, VCT2HOBHTL 32HOHOMEPHOCTH H OUCHHTH 3HAUMMOCTh
BAHAHHA PA3THYHLEIX (PAKTOPOB HA TNPOUECCH MHTPauHH KpPUTH-
YeCKHX RYKJHMAOD K3 aTMOcdepH. TIQUBH, BOXOEMOB B MNHILESLIE
NPOAVKTH, #a MOCTVINEHHE HX B OPTAHH3M HeJOLeKa.

TIpHERMOBL [OAXOXAa K KOHTPOAW B AaHHOH o6macTH OCTAKOT-
¢sl TIOCTOREUBIMH, ORHakQ obbem u xaparep sabamieHHE Hame-
HAETCH BO BPEMEHH B CBA3M C H3MEMNEHNHEM BO BPCMCHH HJOTHO-
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CTH M COCTABA BLINAAEHHHA, YAeNbHOA 3HAYEMOCTH DaszaHINbIX
ayteli MHIPAUMH PAJMOAKTHBHEIX BEULECTB B OPraHH3M H T. N

CHcreMa KOHTDOAS NPH aBapHsX HanpaBjexa Ha ONepaTHe-
HOE BHABJEHHE HHTEHCHBHOCTH H MacuITaboB 3arpsisueHuit, npei-
CTABJASIOINX OUACHOCTL AJIA JKH3HE H 30pOBLY Jwofcl, OKasas-
MEXCH B fauuofl 30He, AN MPHHSTHA CPOYHMIX MEp 0O yeTpaue-
RUio 3Toft onacHocTH. B Basvuefimem pa6oThl no KouTpoJIO Tpe-
RycMaTpUB2oT O6OCHOBZFME Mep, HANDABACHEWX Ha JWKBHAZ-
HHIO CauMT2PuLIX nocnencTenil asapus,

Tipu apapufinofi CHTYamHH, BO3HHKAWOUIEH BCHENCTBHE Bbl-
6poca PaZHOHVKIHIAOBE H3 atomHoR anekrpocranunn (A3CY,
SKCTPEHHOS JOSHMETPHYecKoe OGCNefOBaHHe BHNOAHAIOT 00 asa-
PHIHOMY IIRHY, KOTOpHH HOMKeH OHITh cocTanien 3alaaroBpe-
MeHHo Ha kaxzofi ADC B coOTBeTCTBHE € <BpeMewHHMH MeTo-
IHGECKHMH VK238HHAME s paspaGoTKH MepoupusiTvlt no 3a-
UINTE HACEACHHA B CAYYAe ABAPHH NUEPHBIX peaxTopoR»
(Ne 372/1-70. M., 1971).

3arpszsenne puemRel cpenn paZHOBKTHBHLIMH OTXOZAMH
OBLIYHG NOCHT JOKAALHHE Xapakrep, UYTO OHpPENEnsieT CXeMy
pacnoioxeHns CeTH KOHTPOJBHHIX TYHKTOB.

TIpepMeTaMy KOHTPOJS! ABANIOTCH:

— HCTOUHHEM BOJHHKHOBEHHS paZIHOAKTHBHHIX OTXONOB H
CaMH OTXORB B MECTaX WX YAaNeHus B OKPYRaiomyw cpely;

— ofpexTH BHeWHelf CpefH, Kyla NOCTYRAawT OTXOAW (BO-
aoeM, atMocdepa H Ap.), H3 KOTODBIX IPOHCXONHT MHrpanns
PARMOZKTHBHEIX BELIECTE B OPFraHH3M ueoBeks (HHINEBhie Npo-
DYRTH 1 AP.)}. WAH Te, KOTOPHie B pE3yNbTaTe 3aTpA3HERHA Cra-
HOBATCH VCTOWHHKAMH BHEUIHEro oGNyUeHHS BacenerHs,

Macmralul, of'beM H Xapakrep KOHTPONA ONPeNensiorTes B
32BUCAMOCTE OT MODIHOCTH HCTOUHHKOB, KOMHWECTBA W NPRPOIAH
YAaJdacMueX PARIHOaKTHBHHX . OTXOHOB, yC.?IOBHﬁ HX YVAaJeHpd,
ocobernocrefi CpedH, KvIa TOCTYAAIOT OTXOAW, XapaKkTepa &€
HCIIONBSOBANAS, NMPHUBHIUCK, OLITOBOTDO YRNIAHAA H YCNOBHA MH3RH
MECTHOTO HACEJIEHHA.

YunrwBas Gonplice pasnoolpasHe BOSMOXKHBIX BAPHANTOB
oflcTaHOBKH. BCTPEYaIOIICeCs B TPAKTHKE, CHAGNYeT NMOAYEPKHYTh
HENeNeco06PA3HOCTh OAHHAKOBOTO TOIXONA K OPTaHH3ALHA KOHT
pons TpH Pa3siHuYHOfl MOIIHOCTH HCTOUHHKOB 3arpsi3Henws.

B KauectBe ODHEHTHPOBOUHOR MOXKET OGHTH NHCHOMh3IORANA
cxemMa BO3, xoTtopas COCTOMT B CAERYOLIEM:

1. B Ttex cayuasX, KOTAZ KOJHUECTRO PaJMOAKTHBHEIX OTXO-
JIOB, YHanAeMHX B OKPYMAIOIYIO Cpefy, HeswausTeAsuo (na-
14



npuMep, N3 yupcoXkxizenud, palotaomero © HeSOJbIIMM  Koamue-
CTBOM HYKJHIOB), KOHTPOJb MOXeT OHTb OrpaHHueH SNH304H-
UCCKHMH HCCAEAOBRHHAMH Npof OTXOLOB, NONAEKATIHX YAaje-
1IHI0. H NPOBEPKOfl ROKYMEHTOB RAHHOTO VUPeXACHHA, PETHCTPH-
PYIOIIHX WX KOAMYECTBO H axTuBHOCTh. Heofxonmmocts 8 npo-
BefleHHH KOHTPOJNR 33 BHeuHe$ CPefloR B TaKMX CIvuaax, Kak
npasrno, per. Mckimouende MOTvT TPeACTABASTE CJVYAH, KOTAA
CYMMAPHOE KOAHUCCTRC DaAHOAKTHBHBIX BEIHECTB, VEAMREMBIX
€ OTXORaMH pslia HeCOIbINX YUPEXKHEHHA, CKOHUEHTPHPOBAH-~
HHIX B ZaHHOM pafione, BOCTHraeT 3Ra4YHTENLHSIX RCIWUWH {6o-
aee 10 Ku B ron).

2. B nyHKTax c LIMPOKHM HCIONB30BZHHEM HYKARIOH A4%
NPOMBINJCHHEX ¥ IPYTEX uenef, a rakxe B pafionax pacnono-
WEHHMS HCCASLNOBATENBCKAX PEakTOpOB, VCKopwrenelt w T. .
RKOWTPOJE BEJAIOUAST CHCTEMATHUCCKCOE M3MCPERHC N03 y-Hinyye-
MR 12 MEeCTHOCTH, oT0op ¢ HecjedoBakne Apo6 COOTBETCTBYIO-
uiEx o6LeKTOB BHenrHel CpefH B 30HE DACTHPOCTPAHEHHS OTXO-
noB. Ecan pesysbTaTh KOHTPOJH, RKPOBOAMMOTC B TeYeHHe HO-
CTATOYNG AJAUTEJNBHOrO nepropa (He MeHpIne roxa}, CBHACTENDL~
CTAYIOT O TOM. YTO AO3H, TOAyHaeMble KPHUTHUECKOR rpynmoit Ha-
ceJIeHNs, COCTABAAIOT HHYTOXKHYIO AOMO OT NpeleloB AO3H. Y-
TAHOBJCHHCH NS 1acedeHHrs, To B panchefimem npu Gezapaphii-
noft pafoTe yxaszaeuwX o6bextos n craluanEny  Macwtabax
RCTOJAB30BAKHS HYKJNHOOR CHCTEMZTHMECKHMR KOHTPOJbL MOMKET
GniTh 3aMeHeH IMH3CRHYECKHMH NPOBCPKAME VIANAEMbIX OTXO-
208 # OBBLEKTOR BreminHeft cpemwl, rie MOXHO OXHAATL HAKOM-
JeHia PaAHoaKTHBHBIX BERISCTE.

3. B paitonax pacnoNOMeHHA KPYDHEX SHEPIETHUCCKEX peak-
TOPOB PAIWOXWMHYECKHX TpennpuaTHfi no nepepaborke obay-
yenusix TB3flos » Apyrux MOmHHLX NOTEHUHAALHEIX HCTOYHH-
ROB IATPABNEHKA, KONTRONL BRAWYALT B Cefn noanufi ROMBReRe
naGaeensl, 7. €. NPOBCASHHC CHCTEMATHYECKHX MaMepeRudl pa-
AHOAKTHBHOCTH BCCX BHJIOB PAAHOAKTHBHBIX OTXOHOB B MECTAaX
WX VIAJEHHA. HO3W V-M3NYUEHRY WA MECTHOCTH (mpenMyiue-
creenno non <axenom). oT6Opa K HCCACKOBAHHA npol COOTBET-
CTRYIOIHX OOGBEKTOB OXPYIKAIOMER Cpejn, a TpH HaJHYHR NO-
Kasanuli — ¥ REenoCPefCTReHNLIE ONpENe]eHHA CONepawHus pa-
IHOAKTEBHHX HYKJHIOB B apraduame Hanbojiee YA3BHMBIX KOH-
THHTEHTOB HACEJNCHHA.

Ocrnonnbie TONOKEHHS KOUTPO.Is 3a pammaunsonHol ofcra-
Hoekof npu skcnayatamuy ADC onpencaens B «PeKoMeHIanusx
N0 ZO3HMETPHUECKOMY KOHTPOMIO B pafiorax pacrhofoeHny
ADC» (Ne 289/3-74. M., 1874).
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Hapsiny ¢ ocyuiecTsaenHeM AO3MMETPHYECKOro KOHTPOJSA BO
BCEX CJYYasiX, NPCACTABASICIUHX NOTCHUMAJRHYIO ONACHOCTH 28~
rpasiedna OOBeKTOB BHeUIHEH cpeibl pPaAHOAKTHBHLIMH Belye-
CTBAMH, JoNkEH ObiTh cobpaunt (R B JagsuefilieM nepHORMuE-
CKH OOGHOBJAATLCH) CBEAGHHSA, XBPAKTEPH3YIOLWHE OCOGEHHOCTH
YCAOBKE IAHHON MECTHOCTH H HPOKHBAIOLIErO 3A€Ch HACEHEHHS-
Ciofla OTHOCATCH AAWKHEE O IPHPOMNBIX YCAOBRAX (Tomorpadm-
YEeCKHEe, [OYBCHHO-KANMATHYECKHE # Ap.), o6 3KOHOMMKe paBoHa
{yaenabHbl Bec CCABCKOTO XO3sfCTBa, npeobiazaioulse ero Ha-
NpaBAeHHs, HCIHCJAB30BAHHE MHHEPAIBHEIX yAobpewwil, cHcrema
CHAOKEHHA MECTHOTO HACeNeHHS IPCACBOALCTBHEM W T. A.).
O YHCACIHOCTH, HaUHOHAJMLHOM COCTaBe HAceAeHMs H CaHHTap-
HBIX YCJIOBHAX €ro IKH3HH (CTPYKTYpe NMHTaHHA, BomOcHaGKenHH.
THOE HHJMLUL B T. 11.). '

Bo Bcex cayuasx upH TeKyLieM KOETpOJAe B LUEHTPe BHHUM#-
HHS JOAXHB HAXOAHTHCH PANHOAKTHBHHE HYKaKIH, jA210UHe
rAaBHMA BRAAZ B A03Y OT OGAVUCHHA, BawHefline OvTH HX HO-
CTYIJIEHHs B OPpranusm. VeXoas u3 3T0r0, Ha OCHOBANHH CBEIC-
HHIT 0 cBOHCTBAX YOOMSHYTHIX HYKJAHAOB, 3aKUHOMEPHOCTAX HX
MOBCAEHEA B COOTBETCTBYIOUIHX OOBEKTAX BHEWHEeH cpelbl ¢ yue-
ToM XOHKpeTHOR 0OcraHOBEM, He06XoXZMMO AAEGHTHHHUMPOBATH
KaK S9TH HYKARAD, T2K H COOTBETCTBYIOIIHE TPYINbl HaceAeHHs.
Taxofi OpHEM NO3BOJIHT YMEHLIIHTHL HENDOH3BOAHTEALHHC 33-
TPaTel CHA M BPEMEHH HA OCYUIECTBJEHHE KOHTDOJH, 2 THKMKE
ROBHICHTD €1'0 AefiCTREHHOCTE.

Ilpr pasiH4dubiXx CHTYyanusX B K4UECTBE «OCHOBHBIX® MOTYT
OniTe pa3Hbie HYKAHAB, PAaBHO Kak cocTas naubogee ysa3BHMEIX
TPYNN HACCJAEHHA MOXeT OHTL NPEeICTABACH DasfHYNLIMH KOH-
THATeATAMH. Hanpumep, X 4YHCAYy HYKAMAOB, COAEPALUHXCH B
poiGpocax peaxrtopos ADC, ymamsiemulx B armocdepy, oObUHC
oThocuTes ™M1 ¥ rpynna paiBOaZKTHBHBIX HHEPTHHIX rasor {MAr,
8Kr, 138Xg), IlepBuiil NpeAcTasAsieT ONACHOCTL KAK HCTOYHHK
BHYTPCHHETO OOJayuenHs mMTOBHANOH Mejeswn y Aereil, KoTopuie
B JaHHOM ciaydae Hanbonee ysasumasi rpynna. BropHe sBiasiorT-
Cs HCTOMHHKOM BHEINHEro OOAyueHWf, BOSTOMY BO3NEACTBHIO HX
TIONBEPTATOTCS KOHTHHIGHTH., BKAIOYAIOUIHE Da3iH4HLIC BO3pacT-
HEle TPYNOB Ji00eH, NPOXHEBAIONINE HA MECTHOCTH, Haxoasuwle#cs
noa ¢akenom VraszasubX rasop  CaenopaTensHo, caHHTapHb
KOHTPOAbL 32 Be6pocamu ADC, yhansemblmu B arMochepy, 204~
»eH OMThL HanmpaBieH NPEeHMYINECTBEHHO Ha-ONpelledeHHne cOnep-
watust 31 H paAHOAKTHBHHIX MHEPTHBHIX. ra308 HENOCPEACTBEHHO B
Bubpocax (131 — B TpaBe H MOJOKE KGDOB, NACYWMXCH BOMM3E
16



pacnogomcuns A3C). a TaKe Ha HIMEPEHHE Y-HIJAVUESHUS HA
TEPPHTOPHH B TIPEAEJIAX PacnpoCcTpanCHUs 3TOrO (paxena.

[Tpn #HeoBXOIBMOCTH MOXKeET ObiTb NPOKORTPONHPOBaHO Ha-
Auune B} B mUTOBHEHON XKenesze gercH, ynorpeSasiomux Modio-
KO OT MECTHOTG CKOTa, HEeNoCPelCTBEeHHLIM H3MEpeHHeM.

C TeucnHeM BpeMenn ofbeM W Xapaxvep KoHTposas Tpebyer
KOpPPEKTHPOBAHMS € YYRTOM BO3IMOXHHIX H3IMEHEHHH KOJIHYECTBA
PaAHOAKTHBHBLIX OTXOJOB, XapaKTepa MCNOAb3OBAHHH CPEAs], Ky-
da YAAJAOT OTROAL, YCAOBMH KH3NH HacCaeHHH, 3 TaKke NpH-
smeHeuns GoJiee COBEPINCHHBIX MCTOLOB KOHTPOJA.

1.2. OcHOBHLIE APBHUMNB MOAXONA K METORAM otr6opa
H HCCJIienoBanusa npod

O6nheM WCCJCAOBANHE, TPOBCAHMBIX € HEABIO KOHTPOAN, U
HEOOXOAMMYIO TOYNOCTH PE3YABTETOB MOIHO BaPLHPOBATH B 3a-
BUCHMOCTH OT BaMHOCTH CTOSINEH 327a4H, CPOUHOCTH ce peuie-
Hits, YPOBHEH 3arpA3HenHs KouTpoampyemo# cpead. Hampumep,
npH aBapHHHOR CHTYAUMH C HHTEHCHBHHIM 3arpA3HEHHEM OKpY-
wawelt Cpefb NEePBOOYEPENHOE IHAYCHHE HMEET ONEPATHE-
HOCTE N0AVIenun HHQOpManua., DBHICOKAA TOYHOCTH H3MEpeHHI
npo® B 3TOM cayvyae {Ha NCPBOM STane) Wrpaer BTOPOCTCOCH-
HYIO podAb. B YCAOBHAX AJAHTEABHOTO 3aTPS3HEHHSl OKPYXKaromel
cpeAbl OTHOCHTEABLHO MajniMH KOHUEHTDAUHMRMH HYKJIHZOB pe-
maKulee 3uaseHne NPHOBPEYaeT BLICOKAT TOYNOCTL ONPeAeIe-
UHA YKA3aHHLIX HYKJAHJI0B ®W AOCTaTOMHO O0AblIOe KORHUYECTBO
npod, HO3BOAAIOUICC HCKJAIOYMHTE CAVHARHBE XapakTep 3arpas-
HeHuE u ODECHCYNTL CTATHCTHYECKYIO JOCTOBEPHOCTEL JIOAYUEl-
HLIX PE3YAbTaTOR.

Heaanrcnmo 6T suga OGDEKTOH #f XapPaUTEPa KORTPOAHPYC-
Moft cpeasl, oTOHpaeMue NPoHH AOMMilnl OLITH NMPEACTaPHTEL-
HBIMH. T. € B NOJAHOR Mepe OTpamaTk CBOACTBa 3TOR Cpeab B
fanpeiil nepuoa spemenn. Cobarosense ykaszaunoro tpefoBais
00eCIeyHBAOT NPABHALELM BHOCGPOM NYHKTOB H CHOCOGOB OT-
Gopa npobol. Ecau 3arpssusiompy QaktopoM sBIASKOTCS KOPOT-
KOMWHBYIHHC HYKAKRARL, - CVIMECTBEHHOC 3uaycHHe nAprobperaer
BpeMs ¢ MoMeHTa oTOopa GpobH RO et H3IMEpLHHS.

KoauuecTeg OyHKTOB oT00pa M ukcao oT6HpaeMbiX B HHX
npod ACHNKHO OBITL AOCTATOYNHLIM HJAR NPOCTPAHCTBEHHON Xa-
PAKTEPHCTHKY ypoBHeH COAEPKalHA PpaiHOUKTHBHBIX BELIECTH
g zanuoi cpeme. Mx ONpeReASIOT NOGTABACHHLIMH 337ARYaMH H
KOHKPETHDIME YCAOBHSMH (MOURHOCTH HCTOYHHKE, OCODEHHOCTH
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PAcAPOCTPAHEUHA PIAHOAKTHBEHEX HYKARAOB B IZawdoil cpexe,
nprponuble GaxTopH B T. A.).

Hacrora orbopa npo6 aosxua ofecneuHBaTL NOAYHEHHE Che-
neunit 0 EMHAMMKe YPOBHeft 3arpAsHenHs H3ydyaeMmblX ofnekToR
Bo BpemeH#. Ee YCTawaBAHBAIT B 3aBACHMOCTH OT pelnaemMof
3a/la48 H KOHKPETHHX ycaosft (XapaxTepa HCTONHHKA, PRTMA
TIOCTYIVIEHHs DARUOAKTHBREIX BelllecTB B NaHHYIO CpeAy. HX HYK-
JHAHOrO COCTaBa, CEe3oHHHX ocobcHurocTel BeposTHOrO BO3ftefi-
CTBYf Ha HEJNOBEKA H Np.).

O6beM or6upaeMux npof 3aBHCHT OT COCTABa M KOHWIeHTpa-
UHH PaRHOHYKJIHAOB, NPHMEHSEMBIX MeTONOB o6paloTKR ¥ ma-
vepeHHst npol, a Takme OT HeoGXOAHMON CTeNeHH TOYHOCTH HO-
JYYaeMBIX Pe3yJabTaTOB. )

Crocobrt oT6opa npo6 ORZHOTHNHKX OGHEKTOB, MONBEPTIIHX-
Csi 3aTPI3HEHHI0 OXHHAKOBHIMH NYTAMH, Kak H MeTOAH uX ofpa-
foTkE, AoMKHS! OHTH HMACHTHUHH, TAK KaK . 53TO OFPaBKYHBAeT
BO3MOXKHOCTE NUMOOK AP aHanwse M obolulenHu Pe3VILTATOR.

Tlonyuenne ycpemHeRHHX HaHHWX, XapaKTePHIVIOWIHX YPOB-
#H CONEPXaHHA PAJHOAKTHBHBIX HYKJHAOB B KOHTPOJHPYEMHIX
0o0BeKTaX No COOTBeTCTBYKINHM NpHIHWaKam (B Tpejenax ompe-
NeAeHHON TCPPHTODHH HAM 38 ONPeseiCHEHH NEpHOX W T. 4.),
MOWHO OCECNEeYHTE Pas3NHYHHIMH Ccnocobamu.. HanpHMep:

~— VCpeHHEHHEM HHCAOBHX BEIHYHH, ROAYYCHHLIX B Pe3Viih-
TATe HCCNENOBAHHS OTAeNBREIX npob, ¢ nmocienyiomefl cTaTHCTH-
weckoll ofpaboTkoii, no3poARIEll YCTAHOBATL FPAHHULL AHANA-
30HZ BCTPEUAIOWHXCA KOHUSHTDAUMA H CTATHCTHYECKYK AOCTO-
BEPHOCTh Pe3yAbTATOB, UTO SHBJMETCS BAXHLIM OOCTOATEILCTBOM
TIPH UX OUEHKE;

- YCpEIHEHHEM OTHENbHBIX OJHOTHINBIX npol, oro6paHHBIX
B pale TMYHKTOR B NPeZeRaxX ONpeaesieHnoll TeppHTOpHHM WM B
ONHOM TNYHKTe 33 COOTBETCTBYIOINMA NEPHOI BPEMEHH, ¢ HAJL-
ueRinM HCCACHOBaRNEM HX B NabOpaTopHH.

Hcenoapaopanne TOro HAH HHOrO NpHEMa BIIOJHE ONPaBARHD
B 3aBHCHMOCTH OT HEJEeBOT0 Ha3HauCHHN NAHHBIX Hechezopaunui,
CONepIKAHHS ONpeensieMuX HYKAHAOB B npofax, oT npHMeHse-
MBIX MeToRoB ofpafoTky npob, paspemawinefl cnocobrocTs H3-
MepPHTEALHHX NPRGOPOB, 2 TaKXe OT APYIHX YCNOBHHA, onpere-
JAWINHEX NPOH3BOACTBEHHHE BO3MOMHAGCTH nam!oﬁ Jméopam-
PHH.
HOna ofecneuesuss TOYUHOCTH TPOBOAHMBIX u3MepeuHft Heol-
XORHMO DEryJApEO TpPOHaBOAHT: KanuGposky npubopos ¢ no-
MOLbK COOTBETCTBYIOLMX ITAIOHOB.
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JLoCTOREPHOCTL aHRAHTHUECKRX DE3YJARTATOB AOCTHraT Ayl-
JUpoBAHNEM TNpob. a TaKKe aNa’N30M KOHTPOMbHbLIX («cie-
nhx») AyGAHKATOB, YHCAO KOTOPHIX B Kaxiok saGoparopui
JOAMHO COCTARARTL He Mence 109, woaWuecTsa amamwHsRpYeMBIX
npob.

CaelyeT TakMC TNEPHOTHUYCCKH KOHRTPOJHPOBATh CTaHAApT-
Hble PacTBOPHL

Ipu obpapymxennn pacxoxiennii B peayabTatax HeobXonH-
MO SBISIBHID H YCTPAHHTL TPHUHHY.



Fnasa 2

OPrAHU3AUHA H METOAB CAHHUTAPHOrO
KOHTPONA 3A BHEMHEHA CPEAOWH
APH 3ATPA3SHEHHWH EE PAHHOAKTHBHBIMH
BEIHECTBAMH

Opranizauuss H METOR KOHTPOAS 34 pPaHORKTHBHOCTBLIO
pasHHX 00BeKTOR OKPYaKiLefl CPeAW DPH 3arpa3HeHNH HX pa-
AHOHYKJIHAAMR pasiuyibl. [TosTOMY OHM H3N0MEHB HHKEe pas-
AEARHD B COQTBETCTBYIOUHX Aaparpadax HacTosluefl riasH,

2.1. KonrpoJis 32 PaaHaLHORHOH 00CTaHOBKO,
ofyCcAOBAEHHOH YlaJieHHeM B BOLOEMHI CTOMHEIX BOJ,
couepKaulHX pagHoaKTHBHbLIE BenIecTBa

[loanaa nporpaMMa KOHTPOJA 32 BOROEMaMH TIPEAyCMATPH-
paer Halmiofenuc 3a HCTOUHHKAEMK 3arpRafedud, 3a codepa-
HHEM PafHOZKTHBHLIX BEHIECTB B BOAE BOMOCMOB, B JOHHEIX OT-
JIONEHHAX u TRavAX rrapobuonros. [Ipw veAoBuEX, cnocal-
CTBYIOWHY MHIDALHH PajHOAKTHBHLIX BEUICCTE H3 BOAOCMa Ha
npRGPCHEVIO  TepPHTODHK), KPOME TOTO, {PEAYCMAT[HIBACTCRA
HpoBezetre HAGAIOACHHA 38 YPOBHAMH 3arpA3NENUs CeabCKOXD-
asficTBeHHHX pacTCHHH, BripameHHRX #a 3aTtondsiemMoll B uako-
ACK PAAR OpotaeMofl TEPPHTOPHH, HEKOTOPHX DHIIEBHIX MPOAYK-
TOB MECTHOro npOH3BOLCTBZ, 4 TaKHe 32 yPOBHAME y-(hOHa Ha
MECTHOCTH.

YKazahHblfl ofbbeM KORTPOJS HeoDXOIMM [PH CONTBETCTBYK-
MHX CAHHTAPHHX NOKA3aHHAX, ONPEeHensIOHX BepOsTHOCTE CY-
IHECTBEHHOIO 3aTPH3HEHMA BOJACEMa PaAMOAKTHBHBIME BCINECT-
BaMH, HaupHMEp, NPH CHCTEMATHYECKOM CIyCKe B BOJOEM CTOU-
HHIX BOA, KOJSHYECTBO KOTOPHX MNOCTETOUYIIO BENHKO MO CpaBHe-
HHIO ¢ AeBHTOM DeKH, & CONEPIKAHHE B HHX PaiHOAKTHBHHIX H30-
TONOB TPAHHYUHMT €O CpeAHed AONVCTHMOR KoHUEeHTpaumeh. B apy-
roM CcJyyae NOKa3aHHEM MOMKCET CJAYIKHTh QAHOMOMCHYHOC HH-
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TeHCHBHOE 3JarpasHenie OaccefiHa nuTanky BOJOEMA PAJHOAK-
THBEWMH 23PC30ASMH, HAHpHMep, BoaeACTBHe aBapuitiibix CH-
tyvauri. Ilpu orcyTereun nofobuwpix noxasainfl 00bey KOHTPOIS
MOeT GuiTh CODTBETCTBEHHO OTPaHHYeH.

KOI]TPOJII: 3a NOCTYRACHUEN PARAHOAKTHBHLIX BCINECTE B BO-
A0eM BKAOYAET:

«— OPEJBAPHTENBHOC (3HAKOMJCHHE C BEPOATHBIMH HCTOYHH-
KaMH BO3HHKHOBEHHS CTOMHLIX BOA, COZEPMAIHX PARHOAKTHB-
Hbie BELIeCTBa, HX X&DAKTEDHCTHKON H YCOJIOBHAMH yAaNeHHH,
H OCYINECTBARETCH HIVHCHHEM COOTBCTCTBYIOUER JOKYMCHTALHH
(BPUEKTHEE MATCPHAAH, OTHETH, ONEDATHBHLIE JOKYMEHTH);

- - caHETapHOe oOcHefvBanHe [JaHHONO YUDeRJAEHHN HAN
ApeAnpHATHA (ero ocmoTp, O3HakoMAaeHue C Opoueccamu ofpa-
30BAHYMS CTOYHEX BOJA, COAEPMKaZUWKX PaAHOHYKIHIH, CHCTEMOH
ux ofesznpeXHBaAHAR H VIAJACHHR)

— QUpeAe/leHNe PALHONYK/JIHAHOTO H XHMHYECKOTO COCTaBa
CTOMNSBIX BOJ, CNYCKAaeMHY B BOAOEM, WX KOJAHYECTBA K PeXHMa
VAAQAEHHA, OPH nNOMOmH OTOODA H NOCISAYIOLIETO HCCALI0BaHHR
HpoB, a TaKMe NPOBCAEHHE COOTBETCTBYOLHX PHAPOMETpH4Ye-
CKHX H3MeDeHHH.

Ot6op npo6 HPOK3BOSAT Y MeCTa BHIYCKa CTOYHBIX BON B
pofoeM. B 3aBHCHMOCTH OT CTOSiOHX 3azas npoebn orbupalor
OAHOMOMERTHBlE (Pa30Bpe¢ HJIH CepriiEbie) HaH cpepH#e. Ha-
npuMep, AJA OnpejeacHus peXHMa HOCTYOJEHMA B BOJOCM pa-
LROHYEANNO8 OTOHPAKT CEDHIC OAHOMOMEHTHHX npob, oAnoBpe-
MEHHO H3MEPAR PACKOR CTOYHBIX BUA Cpe,zmue upodpl AT
npeAcTasachie O BCEH CyMME 3arps3HeHrR, NOCTYRAIHK B BO-
ZOCM 3a OnpeleieHdbill nepHog (OAHY-—/JBe CMEHH, CYTHH).

[Ipy NOCTOAHHOM HYKJHJHOM COCTAaBe CTONHBIX BOf, COAgp-
Kauux B- ¥ y-Esayyatesn, vaubonce »PpdertiBen ueNpPephis-
Hulfl KOHTpOAL NpH NMOMOLIH ABTOMATHUYECKAX RPHOCpOSs.

Ha nepeom atane xodTpoas uenecoobpasno OpOBeCTH P
HeCaeAoBaHul IS VCTAHOBAEHHS KOJIHYCCTBEHHOH ¥ KadecTpen-
HOlt XapaKkTEPHCTHKK CTOUHBIX BOA. Hlanmpumep, B rteuenne 3 cyr
¢ yuerom ocobennocTell B BpeMenH palorhl yupexaennil, asaso-
HIHXCA HCTOYHHKOM CTOUHBEIX BOA, COACPMALGHX pPaAHOBRYKJIHIbI,
cACHYeT 0TODpaThs CpeAHecyTCuHbie (HAM CPeAHECMEHHLIE) Hpo-
6ul » TpOBECTH. a) DBO3IMOKHO _ NOAHWIA HYKIMANHE aHaaua,
6) noanmfi  cauuTapHO-XHMHUCCKHHR aHaAu3; B) onpeleiieHHE
PacxoloB CTOYHEIX BOJ B AHHAMHMKE RO YacaM CYTOK.

B apaaunuefiuey, HCOOAB3YR ROAYUeHHLE AAHHBIE, HAAACIKHT
OTEHPATL B ONpeAeACHHGE BpeMn AHR OAHOMOMEHTHHE Npobh

21



H KOHTPOJIHPOBATL B HHX COJepMaHHe PAAHOHYKAHIOB, BAOMHX
OCHOBHOY BKAaj B MO3Y H CYMMapHYi0 AKTHBHOCTS,

HAaa orbopa upol CTOHMHEX BOA HCOOIBIYIOT NOJAHITHIAEHO-
BHIE YHCTO BHIMbITHIE COCYAM C FOJHSTHISHOBLIMH NpobKaMHu Hal
CTeKAnNuNbe OyTHAH C NPUTEPTHIMH (MAH PE3HHOBHIMH) npobka-
mu. [lepen nanosHenueM uX HeoOXOAHMO TPHMAL CIOJAOCHYTH
oTrGupaeMoll BoAOH.

. O1fop cpepuux npo6 NPOH3BOAAT BhieMkoft B TeucHHe yCrad-
HOBJEHHOTO BpeMeHH depes kamable 2030 MHH OAHHAKOBHIX
o obeeMy npe0 (Hanpumep, 0,2 a); zateM cAHBAWT BX B OHHY
GyTelib COOTBETCTBYIOMEH eMKoCTH. Bo nsbexanue copbuun pa-
AHOAKTHBHLIX HYKJAMAOB Ha cTenKax OyTman npoby Hano Tnoj-
KHCAHTE MyTeM npubaBiehns 4 MJ KOHUGHTPDHPOBaHHOH a30T-
HOfl KHCJAOTH Ha KaMAWH JHTPp BoJAm. IlpHuyeM, nofkueaeune
cJAeAyeT NPOM3BORMTE NOCAE pasfiesielis [poOH Ha 4acTH, npef-
HA3HAUCHHBIE Qs NPOBEASHHA CAHHTADHO-XHMHUYECKOFQ aHaJjiH3ad
HAH LAsi ONPeAesCHHs B CTOYHBIX BOAAX PacTBOPEHHBLX H B3BE¢-
eHHDLX QpaKikil PaAHOaKTUBHLX BELLIECTE.

Ofnem npolbi 3aBECHT OT OMMAZEMOTO YPOBHS AKTHBHOCTH
HYKJHACB H O7 YYBCTBHTGIBHOCTH HCRONB3yeMmoll H3MepHTEAb-
Hoft annaparypsl. Yactora orGopa npol— oT YAeIbHOH dKTHB-
HOCTH CTOYHBIX BOJ H NOCTORHCTBA HX HYKJAHZHOIO COCTasa, yo-
JOBERl yAalieHHs H XapaKTepa KCHOJb3OBANHA BOAOEMa, IPHHH-
MAKILEro  YKalakible CTOKH. Tak, HampuuMep, B TeX cayuany,
KOraa cojepixanne PaAHOAKTHBHBIX HYKAHAOB OJM3KO K cpeAHE-
FOJIOBLIM JONYCTHMBIM KOHUEHTPADHAM H CTOUHBIE BOABI YAA-
JAKT B BOAOEM, HCOOABIYEMBIH HAJAn XO3siCTBReHHO-OLITOBLIX,
CEJBCKONO3AficTBelHbIX Lesiell u puboaoBCTBa, Npolbl HAAACKHT
oTGHpaThH KOHTpOJNHpYIOULel cayxO0oit NaHHOIO YYpeIKACHHA exe-
anesso, cansnppcranndes (CIOC) — snmaoauyeckn., B Apyrux
CAVHARX C YUSTOM KOHKDETHLIX VCAOBRE uactota otfopa upal
MomeT ObLiTh MHOH.

Ha cocyze ¢ npoboll yKa83HBawt HOMED, MECTo H jaty of-
G6opa. B nacnopre npobH oTmesawot HoMep npolsl K ee HAsBa-
iHe {(cTouHas BOAA, H3 KAKOrD YUpEXKJACHHR), AATY H BpeMmst oT-
fopa, BuE npoOul (pasoBafl, CpPCAHECMEHHAs, CPEAHECYTOURAf
u 1. 1.}, MecTy otbopa, cObeM npobh, npeasapuTesapHyio obpa-
forky {$uarrpopannas, HATYPARbLHAR).

KouTponb 3a BogoeMamK, JIpHHHMAIOLIHMH CTOYHBIE BOAH,
BKJIOYAET:

-~ TIPEABAPHTENRBLHOE O3HAKOMJEHHE IO HMEICUIMMCH M&-
TEPHAAAM € FHAPONOTHYECKOH M FHAPOXUMHYECKOH XapaRTCpHC-
THKaMH JAaHHOrQ BOZOEMA, XAaPaKTEpPOM €ro HCTONbL30BaHWS HA
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Pa3HBIX YYacTKaX, ¢ CaHMTAPHEM COCTOAHMEM HPHODEKHBIX Ha-
CEUEHHMX NYHKTOR,

— CaHHTapHO-TONOrpadiHyeckoe OOCICHOBAHHE BOXOEMa H
UpROPEKHGH TEPPHTOPHH € OAHOBPEMEHHBIMH AO3HMETPHYECKH-
MU 3aMePaM#A NOBEPXHOCTH GeperoB, a Takie orbopom npob so-
Abl H ApPYrHX OO0DEKTOB [JA XHMHYECKHX H DaAHOXHMHEYECKHX
HccneAopannl, B 3aBHCHMOCTE OT HOAHOTH HMEIOIHHXCH Ma-
TEPHAAOB MOXET BOSHHKHYThL HeoGXOAHMOCTB B NPOBEAEHHH J0-
TOOAHATEAEHEX HCCAGAOBAHME, FHAPOMETPHEYECKHX 38MEPOB H T. .

Heofxoaumo cucTeMaTH49eCKH cODHpaTk M HaKalviHBaTe $ax-
Thl, AAPAKTEPH3YIOIHE COCTOAHHE KOHTDOMHPYEMBIX BOZOEMOS,
TaK KaK 0e3 3TOf0 HeBOIMONIA LHHaMHYECKas XaPakTepPHCTHKE,
KOTOpasi ApY CAHNTAPHO! OlleHKe BOJAOEMOB MOXKCT HIpaTh pe-
BHAIOILY D POk,

OpuenTHPOBOUHLIE KAHHEIE O CTENEHH 3arpA3HEHHH BOAOE-
MOB AOATQMAHBYILMMH y-H3RAYYATENAMH MOTYT ObiTh NOAYYEHK
AOBHMETPHYECKHMMHE 3aMepaMu noqaocet (epera No ypeady BOAL H
YHACTKOB HOHMEHHOH YacCTH JHOJMID, 33TOMAHEeMOR B IONOBOALE.
B cayuyae NpHCYTCTBHS B BOAE y-H3Ayuarehed paclpepedeHie
3arpsS3HEHHBX CTPYH [0 CEYEHHIO PEeKH MOMHO YCTEHOBHTR NO-
CPEACTBOM TOTPYIKEHHDIN AATYHKOB HAH U3MEPEHHR y-(OHa Hal
NOBEPXHOCTLIO BUAL. YEasauHNA NPHEM C(JAEAYET [PHMERATH
TOABKO TPR Haauund rayOHH, ODECHEYHBAIGINKX SKpaHHPOBAHUC
C20CM BOAH OT H3AY4EHHHA, KyMyJHpOBaHUBIX Ha HHE.

1ipobm BOAM, OTOHpaeMble 4AR aHaAN3a, ACMKHE OLits npea-
CTABHTEAbHLIMH, T. € OTPAXaTh YCJCBHR B MECTE HX BHEMKH.

Ilpu kouTpose 3a pexoli, NoAsepraminefics JOKalbHLM 33-
rpAsHEHHAM PAANOAKTHBHBIMH Bewlectsamu, Mecta otbopa npob
BOALI H Apyrux OOBEKTOB YCTaHABAHBAKOT C YYETOM DACHOJG-
MEHHS HCTOYHHKOB 3arpA3HEHHS, TRADOJOTHUYECKEX ocobenHoc-
Teh pern (AeluT, CKOPOCTL Teyewus, CTPYAHOCTL) ¥ Xapaxiepa
ce HCNOAL30BAHMSA MO CAeAyoLlell cXeme: a) BhiIe Mecra no-
CTYJIERHN B Hee CTOMHBIX BOK K APYTHX 3arpasufiiOlinX areHTos
{KOHTPOABHBIR HYHKT); ) HEROCPEACTBEHHO HHIKE MeCTa HX no-
CTYNACHES; B} B PR HUMENEKAMHX NYUKTOR C [OCTEnCIHbM
yAajeHHeM OT HCTOYHHKOB 3aTrPA3HCHHS,

[py wspune pern menee 100 M npobu ov6HpaT Ha pac-
crosuul 1—2 M 0T Kaxzoro Gepera i nocepeXure. Ha Goace uru-
poKKx pexax o700p MpPo6 UPOHIBOART TAKKE Ha TEUeHHH Y Ge-
peroB H NpHMepHo yepes Kawabie 100 M no mmpune pexs. Pe-
Komenpyercn usGerarh otGopa npob 3actofiuoll BOAW  neped
NAOTHHAMK B MOANOPaX, MYXHX pyKaBax W T. L.
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Ecnm ray6una pekn He upeBniivaer 3 M, fpelm otSupaoT
TORbKC HOBEPXHOCTHhIE, T. €. Ha raybmke 0,3—0,5 m. Ha Goace
ray6GOKHX pexax, ocol0eH#o [PH BHPAKEHHOR HEPaBHOMEPUOCTH
crpyfl, ofycaoBaeHHOR OOJibiloH PAa3HOCTEIO TEMIEPATYPHl HJH
PA3JHYHON CTelleHbKy 3aCOJCHHOCTH, BHEMKY TpPo6 NOPOH3BOAAT
#a pasuslX raAyOHHaX © HHTEepEAJaMH He MeHee 2 M HO BEpPTH-
KaJaH,

[Ipn «OeperoBomM» BHIIYCKE CTOYHBIX. BOA # MCAJAEHHOM CMC-
LIEeHHK 3arpsA3HEeHHBIX CTPYH €0 BCell Maccofi BOAE: B PeKAX TpPO-
6ut, oTO0Opaunbe A0 CTBODaM, B IpefefiaX KOTOPHX Hab.aiofatT-
¢A pasAHYHEIE YPOBHH 3aIPs3HCHHSA, OOBCAHHENHIO HE NOAACKAT
H 3HaJHSHDYIOT KaiKIAVi0 OTAILHO.

B cnyuae orpaHBueHHNX BO3MOXHoCTelt afopaTopuu OCHOB-
HOe BHHMAHHE VACAAIOT KOHTPONK 33 HHMECACKAIIMMH yyacTka-
MH DEeXH Bjoab TOro §epera, riae BEPONTHOCTL 3arpA3NeHHA Mak-
CHMANBHA.

Flpu «paccesHHOM» BHRYCKe CTOYHHX BOJA Ha CTEPIKHE DEKH
(yto obecneunpaer 3¢CKTHBHOE CMCLICHHe} HAAA YMCHLIICHHA
YHCAAZ aHAAH30B AONYCKaeTes ycpeiHenue {(obwemuiiense) npob
BOAH, OTOOPaHHBIX N0 KaXKAOMY CTBOPY.

Ecan 3ajaun KOHTpOAm orpaHhideHbl HaOMOREHHEM 3a uyuc-
TOTOH BOXOEMA HAa YYaCTKe, HCHOIB3VEMOM TOHABKO HAS BOJAO-
crhalmenus (X03aHCTBEHHO-NHTHEBOrD, CEIBCKOXO3ARCTBEHHOTO
H 7. A.}. OT60D BOAM NPOM3BOAAT B MecTax nanGodee CuiAbHOro
TedeHus v nyuxra soposalopa.

Bo Beex cavdasiy HajA0 UMETH JIETKHE JOCTYN K MECTY B3NTHR
npofw B TEYEHHC BCCTO TOjAA,

Mecta orbopa npol Hs cnalbonpoOTOYHEX H HENPOTOYHEIX BO-
noemop (oszepa, Goablune NpPYAH) B ewme OoAbliedl CTENeHn 3a-
BHCHAT OT MECTHLIX YCHOBHE. OpHEHTHPOBOUHO MONHG peKoMeH-
ACBATE CACAYIOILYH: CXEMY:

— ¥ YCTeS PCKH HAK Pyubd, NHTAlOULEro o3epo (HamGosee
YHCTHI YHACTOK);

— B pafione MECTa ClyCcKa CTOMHBIX BOA (YYaCTUOK Makcu-
MadibHOFC 3arpasHeHua);

-— B pslie NYHKTOB, pACHOAOKEHHBIX §0 HECKOJbKHM pa-
AHaABbHO PACXOAALUHMCH CTBOpPaM, C MNOCTEICHHLIM YiafcHuem
OT HCTOYHHKA 3arpsa3teHis;

— y HCTOK2 DPEKH HAH DYybsl, BHITEKaIOIICTC M3 03€pd, TAc
MOXHO OXHAZATh HAJHUHS «yCpelueRHBIX» ToKasaTedieil zarpsa-
HeHHsA,

Fayfuua, ¢ KOTOPOR NPOH3BOAAT BHEMKy npol, Ta e, uro
u Aas pex. Betbop nyekTos oTfopa npol MOPCKOH BOAH onpe-
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NeARI0T B 33aBACHMOCTH OT -MECTa CLHYCKA CTOYHBIN EOM. COIEp-
WAUMX PAJHHYRIHIH, HANPABACHHA TeueHHH, pafoHCB IPOMBIC-
ACBOTO JIoBa PHOH W APYIHX MOPERPOAYKTOB, a TaKMe OT pace
TICACKERHS] NPUGPERHBIX KYPOPTOB ¥ 30H OTAHIXA.

Hacrory orfopa npol ONPEAEnsioT B OCHOBHOM HEJAbK aHa-
N33, CE30HOM Tofa, MHAPOMETEOPOAOTHYECKUME yehosuamn. Or-
Gop nmpol npor3BOAAT HE MEHeée ucThipeX pas B NOA: B NepHol
3BMHeH MeykeHn {HauMewelMMil YPOBEHb BOLB B PeKe), BecHof
B NABOJOK, B TNEPHOJA JeTHell MeXeHM, OCeHpIc Nepei AefocTa-
BOM. ‘

TloxkasaTensMiu AAn HOROGHHMTEAbHOrO ©T6opa Tipol MoOryT
OBITh:

— HENAZHHPYEMLIC TIOCTYNJCHMA B BOXOEM KHEKHX DPaino-
SKTHBIBIX OTXCLOB HAH NPOAYKTOB aBapui (a5pO3OJbHBIX, XKHA-
Xux ¥ EZp.);

— BOSHHKHOBEHHE HOBHX HYHKTOB BOACHOTpe(JjIcHHA B 30HE
PACAPOCTPABEHHY DAfAHOAKTEBHHIX BeuecTs {OHCHepCKHe Ja-
reps, MoAounee epMb, HCNOKb3OBaHHe PEUHOH BOAM IS Hp-
PHTEUMM H T. A.).

CrtGop npof cAeilyeT NPOH3BOAMTL Ha YYaCcTKax BOAOEMa,
cpOGOABHX OT BOAHOH pPACTUTEALHOCTH H APYDHX TPERMETOR,
NPHKOCHOBEHHE K KOTOPHIM MOMET NPHBECTH K B3MYUHBAHHIO
BOL

B 3aBUCHMOCTH OT KOHKPeTHbX VCI0BH OT60p npobm mpo-
H3BOAST HENOCPEACTBEHHO PYKOH HAM NpPH NOMOIE GaroMeTpos
¥ npyrux npucnocobrenufl. Bo Beex enyyaaxX BO3IMOXKHOCTb 3a-
rps3Hennss Npo6ul B NpoLecce ee BHICMKH AO/MKHA OHITE MCHAIO-
gena. Tlocsie pasfeneHHst npofuw Ha HACTH, NpelHasHaveHHbIC
A5 ONpenc/eHHs B HHX PACTBOPEHEBIX M B3nelieHHBX ¢pakumit
PAJHOBKTHRHBIX BEILECTR, €8 HAMANEXKHT UONKHCIHTE upubaene-
Huem 3—4 Ma KOHUEHTPHPOBAHRHOR a’0THOH KHCJAOTHL Ha KaxK-
AWA JHTP BOEH.

O6bem npobH ONPENeAsIOT B 3aBHCHMOCTH OT OXKHAACMOTO
conepIKanHs B BoAe PARHOAKTHBULIX JI30TONOB, Lelel KOUTpPOoJsR,
tpefivemMot TOuMOCTH ONpelesenMs, 2(MQEKTHBHOCTH ABaANTHYE-
CKAX MCTOOOB B M3MepHTe bHmX npHGopos. Has GoneHIRHCTBa
yeael OpHEHTHPOBOMHBIY o6beM npolm cocrasameT 5 4.

MaprnpoBKy KaaAol 0pobm OrpakuuuBaKT yKasaHHeM Ho-
sMepa npobul, Mecta H Aarhl ee ot6opa. B nacropTe oTMeuawnr
iroMep npobul, AaTy u Bpems orfopa, HasBanHe BOJOEMa H Mec-
To BueMKH (HoMep CTBopa, paccrosHsie ot Oepera, rnvbuna)
ofbem npobu, dhaMunRio JHna, oréHpaemero npobsl.
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B _HeKOTOpHIX -CAY4YanAX 45 pelieHHR 3alaq, CBA3aHHblX C
KOHTPOAEM 3a BOAOEMAMH, HeOOXOAMMO pacnoaarars HHOOpMa-
upell 0 cofepiKaHMK PajHOaKTHBHBIX HYKJAHAOB B JOHHBIX OTJO-
JeHHsX, TKAHSX TMAPOCHOHTOB M T. A. YKa3anHas HHQopManns
Moxer OHTh [OAyYeHa OTGOPOM H HCCAELOBAHHEM COOTBETCT-
BYIOMHX [pPOO,

Mecta orbopa npol XOBHBIX OTAOXKenwi yCTAHABAWBAWT B
3ABHCHMOCTH. OT 3alad HCcleRopanHA. Jasa Tekyulerc KOoRTPoAA
HCTIOB3VIOT OOBYHO NOBEPXHOCTHHIA caoft orsoxenud. Ot6op
npoﬁ HX Ha MeJIKOBOAbL NPOH3BOAAT NYTeM OCTOPONHOIO CHA-
THY WHPOKOropAHM cocyzoM. Ha Gonee 1uyGOKHX MecTax —
NIpH NOMOIH KOBWIEBOTC JHOYEPHATENd, IPHMENAEMOro B THApo-
GHONOTHH, #AH caukoM. Pasmep npofu ONpeAensior 3agavamy
HeC/e OB KA.

Ilpy HeoOXOAMMOCTH YCTAaHOBHThE pacipeielleHHe palHOaK-
THBHBIX HYKAHEOB B TOJAHIE JAOHHHX OTAOCKEHHE HCHOAB3YIOT
CTPATOMETD CO CMEUHHMH TpyORaMH, B KOTOPHX otobpakgbie
KOJOHKH IPyHTa ¢ HeHapynieHHofi CTPYKTYPOH BOCTaBIIOT BJja-
GopatopHio, BpieMky NMpol AOHHBIX OTAOKEHHH CReayer HPOH3-
BOAHTB, KaK HPaBRJAQ, OARH pa3z B rofl. Mapkuposky nponsmogar
NPUMEPHO TaK Xe, KaK B npod BOAH.

Ilpy HMcronb3OBaHHH JUIR aHaJAH33 NPO6 BOZHHIX PACTeHHUl H
pojopocaelh npeAnoureHHe HeobOXOAHMO OTAABATb NPHKpPENeH-
HbiM KO AHY HNOrpysxeHHEM (opMaM, HMEIOI{HM OTHOCHTENbLHO
Goablyly NOBEPXHOCThH H TOHRY CTPYKTYPY (HHTuaThie BOAO-
pocaH, ICHER.H 1. ). Mecto oT6opa upob onpelesdlOT B 3a-
DHCHMOCTH OT 3ahav HOCASAOBAHKA.

-Ipofu BOARHX PACTEHHE HENOCPEACTBEHHO IIOCHE HX BhleM-
KA THATEIBHO TPOnOHACKHBANT - AAH pcBOBOKACHNS OT Haa,
yraasoT #3OLTOK BOAB NpHNOMOIM - bHABTPOBANBHOH GyMarn
7 papemwnanot. Macca npofu acnkpa Ouith He Menee 1 xr. B
cayuae ANHMTEABHON TPaHCIOPTHPOBKH!TPOOH NOACYHHBAKT 10
BO3AYIMHOCYXOr0 cocTORBHA. HIX YNAaKOBHBRIGT B NAACTHKETO-
Bble MEITRY, KyRa HOMEILalT 3THKeTKY ¢ HomepoM. B macnopre
OTME4ZIOT HOMEp TIpo0H, AaTy ¥ MecTo ¢e orfopa, HazBauue pac-
TeHHs M MacCy Npobn nocie ocBoCOKACHHS NOBEPXHOCTH pacre-
nuf OT BOAHL.

Has orbopa npol NAAHKTOHA APHMEHSIOT NIAHKTOHHBIC COT-
K, HArOTOBAGHULIE H3 WeaKororo raza (M 18 u-77). B orauune
OT FHADOSHONOIHYECKHX HCCASNOBAHRM, TAe OOWYHO HCMORL3YIOT
METOA KONHUECTBEHHOCO VueTa HAAHKIOHAZ, AJAA OQHPEASHEHHH
}',Z{&HbHOﬁ pa}lHOBKTHBHOCTH TLIAHKTOHA BBOﬁXOﬂH’MD HMCETE BO3-
moxHo Oojibliee erQ KOMHYECTRO (HECKONLKC AGCATKOB TPam-
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MOB), H@3ABUCHMO OT 00beMa BOIOM, B KOTOpofi of obHraer. Aro
AOCTHraor nyteM OYKCHPOBKH [WTAHKTOHHON ceTKH 33 JOAKOIl,
Jenamuedl HeckoAbKo peficoB no Bomoemy. [lpofum naankrona
HOMELIAIOT B NOAAITHACHOBLIE COCYM WJH CKANHKY H (QHKCHDPYIOT
8 4—5§% pactrope dopmannua.

ToT e npUeM HCUORLIVIOT AAS KOMCepBALMM npod MoARwe-
Kop u pakos. KosuuecTno sksemuanpov b Kaxpol npole noax-
o OuiTo AoctaTouHo Coapuinyt {ZecaTsy), AAs TOAYHEHUR YC-
PEAHEHHBIX AAHHBIX [10 COAEPKAHUIC DAAHOZKTHABHLIX HYKJIHAOB
B OCHOBHBIX TKAHAX YKA2aHHEIX JKHBOTHBIX H3 KBHIOTO Y4acTHa
poaoeMa,

Cepreatoe 3HAUYCHUE AJM THTHOHKUYECKOHR OUSHKE DARMALHOH-
noit ofcTadoBKH, cAcKuBwWedcs B pe3yAbTATE 3ATPAIHEHUS BO-
ZoeMa, NPEACTABNRWT [AaHAble O COASPMAHHE PATROAKTHBUNK
HYKAHI0B B TKaudAX pub, ocofenHo B pdfioEaX TPOMBICHOROIO
puifonoBeTA,

Yuurel8as, YTO €CTECTBEHHaf MHFPaUHA NPecHOBOIEOR Puibn
O6LMHO NPOHCXOJMT B orpanuueHudx upemgenax {(30—40 rm),
clpasupl ee MeJATeabHO HMETh H3 pasHulX ywacTKOB. OnTHMAMAb-
1M BAPHAHTOM CJACAYET CUMTATL BO3MOMKHOCTH DOJyuexus npabd
puilint M3 pafiona, Haxomsinierccs, npusmepro, va 15—20 kv Bo-
¢ MECTA BHHIVCKE CTOUHBIX BOJ, 43 paflona BOJHSH HCTOMHMKA
3IAFPH3HEHHSI, A TaAKXKEe M3 COOTBCTCTBYIOIMHX HHMKEAEMAIMX
yaacTkep pexd. Kaxknas npo6a HO/KHa COAEPIaTh HE MeHee
JecsTKa 3K3eMINIAPOE pube (06immam macca npofm 2—3 ¥r).
Yacrora orbopa opob 3aBHCHT OF 334 HCCACACBAHEHA, COCTaBa
HYKJHAOE B T. 4. B Hennx TEKyHIET0 KOHTPOJY IKEJATeNbHO 1po-
BOAKTE HCCACAOBAHHA DOCEIOHHOD, HO HE peie ABYX pa3 B 104

KoncepeauHio npoln ofecnHevHB2I0T 3aBePTHIBAHHEM €e B He-
CKOJABKO C0eB Mapaw, ofmapHo cmovenuoll 4—5% pacreopom
opMaNrHa, H TIMATESbHON YUAKOBKOH B NAaCTHKaTOBBIN Me-
mok. KpynemM 9K3emnssipam  PHOB, Kpome TOro, CHeNyeT B
Spiotny TOAOCTh H TOJOBY NHBEKLHPOBaTh, NpHMepHO, B0 ma
5% pacrpopa dopmannna. MapKupoBKY npo6 NPOH3BOAAT YKa-
sanikiM BHIE cnocobowm. :

Koutpoas 3a paasauroHnofi ofcranoBkofl Ha npudperuod
TEPPHTOPHE BKAIOYAET canuTapHo-Tonorpaduyeckoe obcsenosa-
fine ¢ OAHOBRPEMOHHBIM HaMepeHueMm yposuel y-usayuesudl, otlo-
pom upod NOYBb, TPaBr, opomeR © 3aToOMAACMBIX WIH Opollige-
MEIX YHACTKOB, 4 Takxe oréop npob MOJOKAa H MACA OT CERECKO-
XO3AHCTBEHHBIX JKBBOTHHY, NOTPCOISION[HX 3aTPASHCHHYIC BOAY
H KOPM.
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B npouecce CaHHTAPHOTD OOGCJEROBAHMST HACCNEHIBIN TYNK-
TOB Hapaemur cobpats HEGoOpManMio © XapakKTepe HCROJB30Ba-
Hus obcagnyeMoroe sojoeMa, 06 oco0eHHOLTAX THTAaHUA B BOAO-
cHaGXeHHy MECTHOTO HaceleHWs. B HacTHOCTH, VTOYHHTL CBele-
HHs O CTPYKTYpe NHTaHH#A, KOJHYCCTBE H YaCTOTe NOTpelnenus
pBifipl, HCHOJAB30BAHKE BOLAE K3 J@HHOTO BOAOEMaZ /A DHTHEBHX
nenell u T: K.

JosumeTpuyYecKye B3MEPEeHHMR NPOH3BOIAT ¢ TOMOLIbIO Fepe-
HOCHEIX NPHGOPOB, NMOSBONAIGIINX 3AMEPAThL HH3IKHE YPOBHH H3-
ayueHnii. Mameperys chelyeT GPOBOAWTL B PAAC TYHKTOB, Ha-
uuHaf ¢ Ypesa Bomnl no bBeeft wnprtie NofiMB waH OpOLIAEMOTO
yuacTKa, yepes onpejeseHHEEe HHTEpBAAH Ha | M OT ToRepxHo-
cTH 3eman. Kpome Toro, uenecoobpasno M3MEPATh YPOBHH y-H3-
AyueHH§ H4 TCPPHTOPHH DPHODEKHMIR HACEJNEHHHRIX NYHKTOR
(YJIHIEI, OFOPOJBL, MHBOTHOBOAYECKRe GEepMH)}. H B KHJAHILAX.
Bee pesyabratht PHKCHpyoT B XypHaje. Ilpy #Hanuusd noxasa-
HER y-CheMKY CASAYET NOBTPOATH YEPE3 ORPEASACHHHE NpOME-
PKYTKH BPEMEHH, HO He Dexe OMHOTO pasa B TOA.

ITpoGu nouyBel K JyrosuiX {KOpMOBRIX) pacTtenw# oT6HpaioT
OIRH pas B TOR Mecra or60pa YCTAHABAHBAIOT IPH CAHHTAPHOM
oficnenoBaHWE, HCXOHN N3 TOCTARJEHALIX 3ajad, C YYETOM 3a-
TOUASIEMOCTH MECTHOCTH NaBOAKaMH, THIa TMOYB, Xapakrepa HX
ncnosbzopanus. BueMxy npo6 nouBel B pacTenuil NpOH3BOANT
B HECKONBKHX TIVHKTEX, NPHYEM B KaB(IOM H3 Hax npoby coctap-
AAIOT H3 Tpex obpaiuos, OTOOPEHEHX N0 YTJIaM TPEYFOJLHHEE
co croporoft 50 m. Has uccaenobadua orGHPAOT HOBEDXHOCT-
HEH caolt noyeH pasmepom 15X 15 oM ra raybuwy b oM. B npe-
neaax Fpamll YKA3ARHOrO TpeyroAsHuka orbupatwt npoly Tpa-
BBl Maccolt ~ 2 kr.

Tlpo6n oBOWIEN M KOPHENJAGHOB OTOHPAIOT OABH PAa3 B TOJ
REMOCPEACTBEHRO Tepes VOODHO# ypoxas B oropohax. Uneso
1po6 YCTAHABAHBAKT Ha MECTE B 3aBHCHMOCTH OT aCCOPTHMEH-
Ta BHPAMEBAEMBX KYJLTYP H HX 3HaUUMOCTH B DanHoHe, THAA
OFCPOAHBIX NOYB H BEDOATHOR HX 3arpAHEHHOCTH Pan#oaKTHE-
uLMA ByKasZamu. Macca npofm nosmpa OuTh ~ 3 ®r.

Kaxdymo npoSy nousmt, TPaBhl, OROINefl YOIAKOBBIBAIOT B NJd-
CTHKATOBHE MEUIKH, B3BEHINBIIOT H MAaPKHPYIOT.-

ITpoGut woaoka creaver orGHPATL NOCE3OHHO HE MONOYHBIX
thepMaX B KaXKEOM HACEACHHOM NYHKTE, rie:NpoH3BOAST BOHXO-
Hofi MONOYHOrO CKOT2 K3 3ATPH3HEHHOTO BOACEMA HJK HCIOMb-
3YI0T 3arpASHEHHHH KopM. HHeao # MecTo oTfopa npob onpepe-
nRter MecTHEMu ychosusmu. [lpoGm cnemyer orbupats yepes-
HEHHBIE OT HECKOJIbKHX JeCATKOF MXHBOTHHIX, (O6meM KaXaoh
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npobu poamen OuiTh He Menee 3 J. YNakomka aballorHYHA Yna-
KoBie Rpo6 Boab. B chyuae AAHTEABHOR TPaHCNOPTHPUBKH npO-
Gul KoHCePBEpYROT RofaBienueMm B Wux 2—3 ma opMainna Ha
Ka# ALK JHTP MOJOKA.

B rex uaceJsHHEIX NYKTax, rAe BOJOEM HCHONB3YIOT BJs pa3z-
BejleHHs SONOMIABAKNMNEH NTHUS, REOGXOMHMO CIKErOAHO B Jef-
Hufl nepHol OTOHPATEL INf UCCRCACBANHS NO HECKOABLKO 3K3eMI-
.napoB ATHLsL [Ipy AduTeAbHOl TPAHCHODTHDOBKE TYMIKH 3a0H-
TO NTHUH Hepel, YUAKOBKOH B NOJHSTHAEHOBbiE MEHIKH KOHCep-
nupylot Huberuaeh 100 ma 5% pacrsopa dopmannua 8 Gpow-
#Y10 [OJCCTE H B I'ONOBY.

TIpoBul Msca CeNbCKOXO3AHCTBEHHBIX KHBOTHHIX HaAJEKHT
orGupaTh D 7icpHon 3abos {OOLIYHO NO3AHEH OCEHBI) B TEX e
HaceNeHHbXx DyHKTax. Jas ucciaenoBasms MCUONB3YIOT MBIIEY-
HY1I0 TKBHS # OTYACTH — KOCTHYI0. Macca mpobst ~ 3 Kr.

Koucepsipopanse ® ynakosxka npol MfAca aHaNOTHUHB yKa-
3aNHEM JAS PROH. :

KouTpoas 3a cofepMaBHeM DafHOAKTHBEHX HYKAHAOB B BO-
AC BOROUPOBOAOB, MHTAIHXCHE H3 OTKPHTHX BOACEMOB, NPOBO-
AAT TOMBKO ApH HAJHYUMH CAHHTApHHX fOKA32HHE, 2 HMEHHO:

-— OpPH OYCKe B IKCIAYaTauHl0 BOAONPOROAE AMs YCTAHOB-
NEWHA XOANNLCTB2 DPAAMOAKTHBHHX HYKINADE ECTECTBEHHOTO
NPOHCXOMACHHH,

—— p CJOyYac HPHCYTCTBHS B BOJME BOAOEMa DafHOAKTHBHBIX
BEHIECTB HCKYCCTBEHHOTD NPOHCXOKAGHMA.

UneJ0 TIYHKTOB KOHYPOJAsi ¥ 4aCTOTy 0T60pa npob ycraHas-
AHBAIOT B SABHCHMOUTH OT COREPIKAHHA B BONE HCKYCCTBEHHLIX
DAAMOAKTHENEIX HYKAHIOB B NOCTOAHCTBE MX KOMHEHTPaumi.
Tlpu crabuibanix ypoBHAX COMEPHKAHHA YKa3aHHHX HYKNHAOB
H KGHUGHTPAUHAX B COTHH H JECATKHK Pa3s MEHBUIMHX JOOVCTHMEIX
{uro, manpumep, HalMwIZanock B 60-Xx rr. 3a c4er raobasbHHX

. BEinafenuf), mecto oT6opa npolsl MOXKHO OTP2HHUYHTL KPARHOM
nafopaTtopiy M #CCACAOBARNS NPOBOANTL € lenbio xabmopennil
37 AWMBAMHKOR ypopHell 3arpmaneHHS He dalle OZHOre paza B
kgapras. [lpm yBendueHHy KOHUEHTPaIMi, 0COGEHHO, €CIH OHH
HPHOJNIKATCA K HONYCTHMOMY YPOBHIO, (JEAYeT BHIACHHTH
OPHUHHBE M YCTAHNBHTH €XCIHEBHLIA KORTPOIb HA CTaHUHH BO-
ZOOYHCTKH 3a «cHipofi» M QuHuieHHOA BoAOH. KORTPONMHpOBATH
BOAy B COTH H3 KpaHa JalopaTopus Heo0XOAHMO He Dele OJHO-
TO Pu3a B HEAEAW, A UPH JOALe BHICOKMX KONHENTPAUHSX pazuo-
HYKAHLOB — exeanesHo. OLHOBPEMEHHO ROJXKHN OBITb HpMHS-
Thl COOTBETCTEYIOLIHE MPOPHIAKTHIECKHE MEPH.
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Ipoy ma sopmonposofyoro xpand ciefiyer oréupary nocasé
NPEABaPHTENLHOrC CHycKa2 BOAH B Tedenne 10 Muu. OGnem npo-
bt 3aBRCHT OT KOHUEHTPAUKH PaJHOAKTHBHHX HYKJIH/OB.

2.2. KonTpoas 3a nmoj3eMHBIMH MCTOYHHKAMMH
X039ACTBEHHO-NHTHEBOTO BONOCH20KEeHHs

3arpaaneiine NOAIEMHHX BOJ DaAHOAKTHBHBIMH BCHIECTBAMH
MOxeT ObTh OOYCAQBAEHO PasAnYHLIMH NPHYEHAMHD YTeYKaMI
PACTBOPOR MJM CTOMHHIX BOJ U3 HOXIEMHEX KOMMYHHKAuuil yu--
pexcenyil, HCHONbIYIOIEX DPajiHOAKTHBHLIE BCIICCTBA; H3 MO-
FAIPHHKOR DafHOAKTHBHHX OTXQAOB INpPH Hapylenun Tpebosa-
HHIl CAHHTAPHOIG SAKOHORATERLCTBR, PErARMEHTHRYIOWHA HX
VCTPOHCTEO H IKCHAYaTalUKIo, H T. A.

3amEEeHHOCTs NDASCMHEX BOX OT NPOHHKHOBEHHS B HHX
PAARCAKTHBHBIX 3&rpHaseHuil SO MHOICM ONPCARARIT MCCTHHE
FHAPOTCONOTHYECKHE YCJAOBHI, KOTOpPLie ZOJMHEB OHThL ACTAJBIO
H3YUEHH edle Ha CTAAHH NPOEKTHPOBAHHA. B 3aBHCHMOCTH OT
CAHUTAPHON CHTYAUMM ¥ THAPOTENHOFHUCCKMX YCAOBMI B pad-
HOM TYHKTE NPH YCTPOHACTBE MOTHJBHHKOB AJs PAAHOAKTHBHEIX
OTXCAOB HeoDXONFMO NpeRyCcMaTpHBATh ' ycTPoHcTRe Habhioga-
TEALUBIK CKBANHY LA KOUTPOAK 38 YHCTOTOR HNOA3EMHBIX BOJ
B pafioHe PacHONOMEHHA NOTEHLURAJbHBIX HCTOYHHKOB 3arpas-
HEHUA.

HaGawopatesoible CRBAMHEE, KOJAHUCCTEO KOTOPHX ROJUKHO
OHTb MEEHMaJbHbM, CACHYET PACHONATATDL BO3MOMHO GaHle K
COUPYHEHHAM, H3 KOTOPHIX YTEUKA DAJHOAKTHBHEIX PacTBOPOB
gonee . pepoaTua. Cxpamuupl  peolxoinMo OGypHTH HHKE 3THX
COODYHCHHA MO BanpaBJIeHHIc ABHMEHHSA NOA3EMHHIX BOA R
BCKBIBATE HMH BCCH . BOAOHOCHHA TIOPH3OKT .0pH  HeGoabuioR
motuitocTy (Mesee 10 M) wAY TOABKO BEPXHIOWD €0 4alTh HA
rayasny 5-—10 M OT HaHKE3ero YpoBHS TPYHYOBHX BOJ, €CAH
ITUT FOPH30HT HMCET GOJBIUY K MOBIHOCTD.

o YpoBHst TPYHTOBLIX. BOJ CKBRKKHY SAKDPEIUIAIOT [NIyXOi
KonoHHON ofcalHwx TpyD, a ndanee. QEABTPOM HIH OCTABJAOT
. OTKPREITOfl B 3aBHCHMOCTH OT YCTORYHBSUCTH BOACHOCHBIX MIQPO.

Kowerpykuus ¢uisTPoR MoOmeT OblTh DasauqHON, HO BO
ACeX Cayyasix OHa JoxHa obecueyHbBaTh ROJTOBEYHOCTE pabo-
Yero COCTOAHHA CKBAMHHbL, OrojgOBOK CKBaMKHHHIL JOJUKEH 3a-
KPHBATHCA HAREHHON KphUuKofl 1 HAXOZUTeeH da 0,51 M Ba-
e HOBEPXHOCTH 3€MJIH HAM noaa noMetlenHs. B okpyxzocTh
YCTbsl CKBAXKHMUBL CHEGAYET YCTPaHPATh IVIMHAHBE 3aMOK Ay 6C-
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TOHHYH RNOAYHIKY Ra rayGuuy 0,5—1 M HHXe NOBEPXHOCTH 3CM-
ny. PaBounit nMamertp CKBAMHHB ADJIKER ACNYCKATL BO3MOMK-
HOCTH NPOXOXKACHHA NPOGOOTOOPHHKA M H3MEDHTENbHBIX NpHGO-
pon, HO JKesaateNbro, 4ToGe OH Oblj ke Menbiue 75 MM.

Kontpoanpywouef  opranuzavud  ucofXORHMMO pacnosararh
MATCpHaAaMl, XapaKTEPH3YIOIUAMHE [eONOTHYCCKHE pa3spes 8
pafioHe pACNOJWKEHHsS H20NONaTeNbHHX CKBaXAH # HX KOH-
CTPYKUKIO.

Konrpoas 3a yHCTOTOH NOA3EMHLIX BOR OCYLUECTEASIOT NDH
fIOMOMH 2HaAH308 NPol BOAM, B3IATHIX 3. HalMOKaTEALRLIX
CRAAMYYE, 2 NPYU HaAH4YHH Y-HIAVHAOIWEX WSOTONOB —- NPOBehe-
HHeM 32MepOB Yy-HIJAYYEHHA HENOCPEACTBENHO B CTBOJAX STHX
CRBAFKHH.

ﬂpoﬁu BOLL ¥ HAOMORATEALUHR CKBAMHK chepyeT OT0R-
path B pasHbie CE3OHBI rOR4, HO He pedke 4eThPex pas B rod.
Ilepen saarneM npolpl 3aMepsIOT YPOBCHD BOAM B CKBAaXHHe,
a8 3aTeM H3 Hee H3BNeKaT ug Bubpoc 2--3 ofnema BoaLt, Ha-
xopawehcs B ee creoae, Ilocie oTKaukH npoly BoAH OTGHpaloT
CHEHHANBHBIM HPOBOOTOOPHHEOM (CTakanoM H3 BepXabeooued
cTanl, KEeAATENbHO OTOSABHMM -AJAR KaMEok cxkeamxuibi). O0b-
em npob6H AoJen ofecnedMts NPOBEAEHHE PAAHOMETPHYECKHX
H3amepesnit, PAAHONXHMHYECKOTO K XHMHYECKOTO AHAAH3CS BOABL

3amepnl y-HAYYEHHS B CTBOJARX CKBAXHULL MOTYT NPOBO-
AWTHCA  NEPHOJHUCCEH HAH  NOCTOsHHO. B nocicaneM caysae
neaccoofpasne NOKasanke HIMEPHTeNbHBIX TNPHOOPOB BHBCCTH
Ha dentpadpumil uyast rabawaennd. Ieper nadazoum axcuaya-
TayHR COOPYIKeHHH B CTBOJAX BCceX HaGAIOAAaTERBHBIX CKBAMHH
CJARAYET ONpeAcanTh y-(OH,

[pur ofuapymennu DPaAROAKTHBHLY H30TOROEB B uHadawia-
TEALHKHX CKBAMHHAX, CBHAETENBCTBYIIIHX O NpH3HAKAX 3arpa-
HenpNR ROA3eMHLIX BOA, neOGXONHMO OKGHTYPHTL YYaCToK 3a-
rpasHellls | POBECTH CPOYHble MEPONRPHATHR 1O OGHAPYIKCHHIO
H veTpaniclmo ero npurunn, Hapsay ¢ 3THM B 3aBHCHMOCTH OT
HEHTCHCHBHROCTH, XapakKrepa H CAHHTAPHOA 3HAUHMOCTH 3arpsi-
HCHUSL cAeNyeT PaclHHpHTE KOHTPOAL OyTeM YCTpOficTBa gfonoa-
HHTCALRLIX HAOMIONATENABHLIX CRBAKHIL

PesyanraTthl YKa3aHHEX Buine Halaolelnli HalJeXut pe-
THCTPHPORATE B CHCUMAJRHOM HKYpHane,

Kourponsr 3a vonoit H3 nofiseMusXx HCTOYHHKOB BOjocnad-
HEHMA W COOTBETCTBYKIUHX BOLOHNPOBOROB NDOHIBOIUAT TOILKO
npd NORO3PCHHM HA 3ATPAIHCHME DAARGAKTHBULIMH BEUIECTBAMH
NOA3EMHLIX BOA, [HTAIUMX HaeHLE BoJo3abop. [loxsemube
BOJLL, OCO0eNnD apTe3HaHCKAE, HAJAEXHO 3aulHmIEHH OT AOCTYN-
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JieHHs B HHX PaJIHORKTHBHHIX BEINECTB € HOBEPXHOCTH 3eMJH.
TlosToMy 3arpasHeHHe HX YKasaHHbIMH BEUleCTBAMH MOMET Upo-
HCXOAHTD Jiiiilh B HCKAWYHTENBHBIX CAy4asnX, NPEeHMYIIEeCTBEHHO
H3-32 HapyileHHs CAHHTAPHOTO SAKOHOAATENbCTBA, PerylaMeHTH-
PYWOLEEro YCAOBHHA YJHaJieHHs H 32XODOHCHHA PaAHOAKTHBHLIX
OTXOAOB.

Boza maXTHHX Konoguee Cojiee NOXBEPFKEHA -BO3MOMHOCTH
cayuaiinpiXx 3arpasHeHul PajHOaKTHBHBIMH BELIeCTBAMH, YTO 3a-
BHCHT T/iaBHHM 0O0p&30M OT -CTeneHn GAaroycTpofictBa KOJAOA-
LeB ¥ KayecTBa axcniyaranud. OnHaxo. YPOBHH HOMOOHHL 3a-
rpasHeHu, O0YC/OBJAEHHBIC 3aTeKaHueM B: KOAOAEW BORH C OXpY-
XaWmeH TEePPHTODHH, HCHOOJB30BAHKEM - 38TDIA3HEHHBIX BEXEp
H 7. i, He MOTYT OHiTh BeAHKH.

TlostoMy xomTpOAE 33 COAEDIKAHHeM PARHOAKTHBHBIX H30TO-
NoB B BOAe OYDOBEIX CKBAXKHH H IIAXTHBIX KOJOMHEH, 3 TAKKe
OHTEIOWHXCH H3 HEX BOAOHPOBOJAOB OCYIIECTBJANIOT TOJABKO HPH
MOMIO3PEEMH HA 3arpA3HeHHe PafHOaKTHBHBIME  BelecyBaMH
NOA3EMHHX BOJ, RUTAIOUINX HRaskHR BOZ03abop.

‘Tlepen Haua/OM 3KCOAyaTaulH OyposBIX CKBaXKHH ONpeke-
AAOT COLEPIKAHHE B BOJE "PaJHOAKTHEHEIX BEILECTB CCTCCTBEH-
HOTO UpoHCXOXAeHust (ypaH, palixkll; pagon).

M3 nosBpx OypoBHX CKBaM(HH DPOGH SOAB HAAAEKHUT OTOH-
paTh HENOCPEACTBEHHO [OCAE OTKAYKM, Hpoido/mKammefics ue
menee 20 muH. TlpH KOHTpOJAe 3a HOCTOANHGC IKCIVIyATHPYeMOR
CKBAXUKCH 0poBGH OTGHPAIOT H3 KpaHa B ¥CTbe CKBAMKHHBL HJH
#3 Gamxaiiuiere x neft kpana (HACOCHag CraHnHs).

B cayuae obnapyxeHHs DaRHOAKTHBREIX HYKAHJAOB HCKyC-
CTBEHHOIO NPOHCXOMXAEHHA B BOAE BOAONPOBOAE HEOGXOAHMO
HCKJARONHTL BEPORTHOCTE HX DOCTYMAGHHUY . HEBOCPEACTBEHUG H3
rpyHTa B BOAOHPOBOJLH)IO CETh, HaNpHMep, H3-38 HEYAZOBJCTBO-
PHTEABLHOTO TEXHHYECKOTQ CcOocTOomHHA nocseaued. s sroro
Hagaexut oTolpaTe nNpobH BOAM.. A PafHOXHMHUECHOTO K
CalHTapPHO-XHMHYCCKOTO aHa/JH3a [apasfeibHO B HeCKOAbKHX
NyHKTax BOAOHPOBOAHOH CETH H HENOCDEACTBEHHO NOCTynaoiet
M3 KamAof cKpaxkHHE (HA BOAOHACOCHOR CTAHIHH).

H3 WaxTHBHIX KOAOLUER RPOGH BOAM OTGHDPRIOT, HCTOAB3YA
MECTHHE BOZONONBEMHEIE ycrpoﬁcma, HAW TpH HOMOIM Oarto-
MeTpa.

UacToTy BbieMKH TIpo6:H3 OypPOBHX CKBAMKHH, LWIAXTHBX KO-
JoAues H Da3HpYIOIUEXCH a HUX BOLOHPOBOAOB ONPEAEAsIOT
B KaXK/OM OTAGJbHOM Cilyuae, HCXOAs H3- CJIOKHEBIIEHCH CAHH-
TapHOH OOCTEHOBKH.
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Oopem npob, ycTanasinBaeMEH B 3aBUCHMOCTH OT uXHAae-
MO KOHHEHTPALHE HYKJIHHOB H KeJaeMmOH TOYHOCTH pe3yJibTa-
TOB, OPHCHTHPOBOUHO AO/KeH OHTH He MeHee 5 JL.

2.3. Kontpoas 3a pagHauucHHol 06CTaHOBKOH,
o0ycn0BNEHHOH 3arpsizvenneM armocdepHore Bosayxa
PanHOAKTHBHBIMH BEIHECTBAMH

[Tonumiii o6beM KOHYPOAR 32 pajuaunuoHuok OGCTAHOBKOH,
ofycioBaeHHOR Bmbpocamu B aTMmocepy PAaRHOAKTHBEBIX Be-
HIEETB, BKJIOYAET Habaiofienne 3a BHIOpOCAMH, 32 COmepKatHeM
pPAAHOZKTHBHBIX BELIECTB B aTMOCQEPHOM BO3AyXe, B BRIOAje-
HHAX, CHere, PacCTHTSABHOCTH, HEKOTOPHEIX MNHIGEBLIX NPOAYKTAX
MECTHOTQ TIPOMABOBCLTEE, @ TAKXE 3a YPOBHRMH y-U3AYYEHNA HAE
MECTHOCTH, B caydae HeoSXOMHMOCTHE B IPOrpaMMYy KOHTDOJS
AoAxHO OHTE BKIKYEHO ONpeAesenne A03b HIJIYUYEHHA, NOoaY-
YyaeMoH HaceaeHHEeM BAHHOE MeCTHOCTH, & TaK¥e KOAJeKTHBHBIX
103,

Oonem KOHTpPONA ONpejedsiiT B KaXKIAOM OTACADHOM Ciyuae
B 34BHCHMOCTH OT KOJAHHCCTHEZ DaAMOAKTHBHBIX BeiHecTB, yiga-
JfeMbiX B arMocdepHnfi BO3AYX, HX HYKAHAHOTO COCTaBa, xa-
pPaKTepa YAAJCHHA H MECTHBLIX YCJIOBHH.

KI)HIpO.TIb 3a NnoCTynJicHneM PajaHOAKTHBHLIX BellecTs B arT-
mocdepy BK/IIOUaer:

— [OpeABapHTEJLHOE O3HAKOMAEHME C Xapakrepom paloTH
YuUpeXAeHHS AJIA BLIABJCHHR OCHOBHBIX WCTOYUMEOB ofpasoBa-
HHS ras30-asposofbHMX OTXONOB, O3UNAKOMJACHHE C cHCTeMOH HX
00e3BpeKHBANNA B YIAJEHNR,

— ONpeAeNeNue DAAHOHYKAHRANOTO H XHMHUYECKOTD COCTABA
Ir130-a3PpO30JABHEIX OTXCGAOB, MNOAACKAIINX YAAMGHHK B atTMoC-
@epHH BO3AYX, HX KOJHYECTBA H peXHMa VAAJCHHR.

ITo ocylecTsiaAT oTrGopoM npol BO3AYXa B BeRTHASUHOH-
noit TpyGe, NOCAEAYIOWIHMM HCCICAOBAKHEM HX H NPUBELEHHAEM CO-
OTBETCTBYICIHX 3aMepoB CKOPOCTH H ofbeMa BO3AyXa, yAaJjsde-
More B arMmocdepy. Yacrora ovéopa M ofnem npobni 3ABHCHT
OT UHKAHYHOCTH TCXHOJOIHUCCKOIO npouecca u KOHL[GHTP&I{HH
PRAMOAKTHEHLIX BRUISCTB B YAAJARACMOM BO3AYXE. Bo seex cay-
YaHx Ppe3YAbLTATH HCCACAOBAHUS np06 H OpOBOAHMBIX 3aMEpOB
ACJIKHEL OTPAaaTh PEXHM NOCTYHIACHHA H BaJA0DOE KOJHYECTBO
PAIHOAKTHBHEIX BELECTB, YAaAMEMLX B aTtMochepubliii BO3gyX.
Pa/ABOAKTHBHLIX BeleCTB B yAasseMom Bosgyxe, Bo scex ciy-
4ae, eCAH OHH BRJOualoT 8 cebs o-, §- i y-uaaygarTeaH, uesae-
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coo6pasio NPOBOAHThL HENPEPHBHHIL KOHTPOJE NPH NOMOWH aB-
TOMATHYECKHX npHO6OpOB.: IlpoBeAeHHe HENPEPHBHOTG KOHTPOJH
38 BEIGPOCAMH JAC H NOC/E OHHCTHBIX COOPYMKCHHHE N03BOAMT
OLEHHTL 3PPEKTHBROCT: HOCASAHHX.

Ha nepeoM zrame paloTsl, CAEAYET NPOM3BECTH BO3MOMHO
noaxefi (PaAMOXHMANCCKHH, Y-COEKTPOMETPHUYRCKHA M XHMude-
CKuil) aHaJH3 BHODOCOR AMR BHABJCHHS COAEPHADIMXCH B HEX
KPHTHYECKHX HYKJAHMJOB H TOKCHYECKHX BellecTB. B masbhefimicy
HeOGAOAUMO ONPEAeAsTd [IaBEHM 00PasoM KONMYELTBO yKasan-
HEX HYKIHJAOB B CYMMADHYIK aKTHBHOCTE.

Hns onpeneneHus CTENEHH 3aTPAIRCAHR ATMOCPEpHOTT BO3-
Ay%a PanMOAKTHBHLIMH . aSPO3O/AME MCTOJNIB3YHIOT ACHHPAUMOH-
Hufi MeTof 0T0Opa npod, NOIBOSAICUIEE DOAYIHTE ABHHHE O KOH-
OEeHTPALKH HX B eQHHHOE OO6beMa BONyXa:(s Ku/n). Has sroro
NPHMEBRIOT 4CRUPQLLOKHbIE. YJCTQNOEKYU, COCTOSIIUNE ! H3 WIEKTPO-
BEHTHJATOPA C 3JEKTPOABHTaTeAeM; (RALTpORepKaTens; BO3AY-
XQOTBOA3, HPEANASHAYEHHOrO JAS: QTBOJA OTQUALTPOBAHHOTO
BO3/yXa; ONOPH A MOTGPA M BOSAYXOOTBONZ; YCTPORCTBA JNA
OHpeneNeHHA PAcXOAa BOSAyXa..

B kauectse QuUALTPYIOLIeH TKEHY RCRNOALIYIOT TOHKOBOJIOK-
uucroifi Quabtp [lerpsinosa.

XapaxkTepUCTHEH HaHOOsee 4aCTO HDHMEHACMMX 3JIeKTPOBEH-
THARTOPOB NpHBeneHH B Ta6u 1.

Tabnnrua i
Ocnosubie XapaKrepucTHER Mexrposeﬂfnnnmpdn

THI SNeKTPOBCHTHARTOPA

Pa6ouss " - —
a; CTH
AApaKYCRH 3B-54/25-1 faB-a-;,'zs-x l 1911C-48 f 12LC-31 [ B
Hponssoﬂ.meﬂbaocrb. .
»ifa 2000 250 1906 1250 1500

Maxcemanenmit  nepe-
map  zasgenuw, H mm

BOJL. €T. 450 450 475 335 180
[loTpebasenasn MO~ -

HOeTs, ¥B3 4,5 07 06 22 1.7
PacqeTnasn nACHIARL

UALTPOB, M2 0,25 0,03 0,224 0.44 6,7
PeroMmennyesbiil pas

Mep Quasipa, MM 670x520) — 670520 1670300 —

Buifop THOZ BASKTPORCHTHANTOPA ONpeZensercH HeoGXOmH-
MocTho cOOpaTs HAa (HALTPE TAKOE KOJHYECTBO PAAMOAKTHBHHX
BCILECTB, KOTOPOR MOKHC OHIo OB MPoaHafH3HPORATE ¢ A0OCTA-
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TOYHOR TOYHOCTLio. Kpome T0ro, NPHHUMAKT Bo BHHMaHHC AO-
OYCTHMYIC MOUIHOCTL HIOKTPH4YECKOH CeTH H MaKcHMadablo 40-
nycTHMER pasMep (uabTpa.

Has noayveuus KOCTOBEPHBIX NAHHBIX HM3MEpeHHE M mpHeM-
JIEMOTC BPEMERH HaMepeHHs HeODXOJAMMO HMETh AKTHBHOCTB NPO-
61, NpeERMAOWMYI0 QOH He MEHee, YeM B Ipa pasa. Ecam ms-
MEPEHHS MPOBOMAT Ha CYCTUHKE. HMeueM (oM nOpHAxa
20 HMN./MHH, KERATENbHO HMETh AKTHBHOCTE Npobl He Menee
40 pmn/mun, Oas stof nesd obnem (B I} NpOKAayaHHOro Bos-
AyXa 7pH KOHUEeHTpaunu asposoaeli {8 Ku/n) noamen cocras-
astb; 1071.—20, 10712—2-102, 1078 —2.108 1015 —2.10%,
10715 —2.10%, 10~ —2.108, 10~7—2.107 cOOTBETCTBEHHO.

Pasmepul nacmany QHABTPa ONPEASNNIOT DACYETHHM NYTEM
no gopmyde

o - QK
H

rie S — muowans buasTpa, Mm% Q — obneMm IpocactiBaemMoro
roznyxa, M3/c; K —xostpdwuuvent conporHnseHHs (HALTPA,
MM BOA. CT., M/c; H— nepenan napicus, MM BOA. CT.. IO Nac-
UODTHEM  JaHKGIM  [ROCACHRAKRG BOBAYXA 4epes QUARTPH
PII-15 u PIIA-15 co ckopocteic 1 eMfe  cocrasiser 1,5—
2,0 mM BOZL. CT.

Hanpuvep, mnn ¢uawrpa OII-15 n anexrposentuasTopa
1011C-48

3

_ 053.200
475

GupsTpyiomyo Trans PIIT g $IIA sunyekawr e sBue
CTAHAAPTHBIX JH#CTOR pasMepod 15502670 mm. Tlosromy cie-
Ayer SpiGHpaTh TakHe pasMepH (HALTPOB, HTOOH JNHCTH MO0
HEN0 HCNOALAOBATL Be3 OCTaTKa.

JAan oupemenexHs KOAHYECTBR BO3AYXA, MNPOCACKBAEMOUD
iepes (PHADTP, NPHMEHSIOT AHEMOMETPH, ra3oBLle 4Yacu, Tpyo-
gy IuTo uau creuHaibHYo H3MEPUTENILEYIO HACAZKY, paspao-
ranuyw B Huocrutyre reoduizuxn All CCCP, xotopas cocTOMT
H3 KOXYX2 H HIMCDHTENLHOrO COMJa H TNO3BOASET H3MepsATH
pAcXOR BO3RYXA ¢ ToyHOCThK 1—5%- )

ACNHpalnHOHHKE YCTAHOBKH CicAyeT pasMemaTth He DOBHHIX
OTEpHITHIX IJOWARKaX, B MECTaXx ¢ nauMmenpnefl ecreersenmol
AANLJEHHOCTBIO, BAAAK OT 2IPOAPOMOB, WoCceliHniX gopor, Ha
paccTORRHI He MeHee 50 M OT CAHOZTAMHLIX CTPOeHH{ 1 He Me-
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see 300 M O7 MHOTOOTAKHLIX BHAHHH C YUETOM BUIMOMHOCTH
INCKTPONHTHHY.

{IepuopxuHOCTE H ARHTEALEOCTh OTOCPa P06 BO3Ayxa onpe-
ACNKIOT OCOGEHHOCTAMH HCTOMHHKA PAAHOAKTHBHBX BHOpoCOs,
CTCNCHLI) 3arPAsHEHHA BO3AyX&, NPOH3BOAHTCALHOCTRIC aCnypa-
LHOHHOA YCTAHOBKH H T. A. KoawuecTBo HyHKTOB Habwmiofenus
3aBHCHT OT JAABHOCTH pacipocTpaHenns BeiGPOCOB B aTMoche-
py, Xapakrepa HCIONbL30BAHHA TEPPUTODHE B paHOHE pacnpo-
CTpanCHH BHﬁpOCDB (HaJIH’-lEISI HACCACHHEX OYHKTOB, CEJBCKG-
X03AHCTBEHHMX YFOAUMH H T. i)}, & TaKXe METCOPOJOTHYCCHHX,
reorpaguecKkiX yojaosBHHE (po3n BeTpos, pelbeda MECTHOCTH)
H Ap.

Bo peex caywasx HeoOXolEMa& OpranH3alya KOHTPOIBHOIO
nyHKTa HaldaiojcHHSA,

Koxrposp 3a pacnpOoCTPaHeHHeM M RJACTHOCTHIO NOKAALHBIX
BHIAA/IEHKH, 00yCAoBAeHHBX BHOPOCAMH, B 32BHCHMOCTH OT 3&-
Aay H MECTHHX YCAOBHH NPOHSBOJAT CACAYIOHIHME CelHMeHTa-
BHOHHBIME - METOLAaMHE!

— cOOp OCERIOLINX A3Po3odiell W ATMOCHEPHBIX OCAAKOB B
OTKPHTHE COCYME;

— KCCHeACBaHHE CHEXHOIC NOKPUBE;

-— HCCIGAOBEHHE Ra3eMHOH PacTHTE/ILHOCTH.

Ilynkra nafamoAeuus CAGAYET YCTaHABAMBATL DO YETHIPEM
ocHOBEHM pymGam (C, B, 10, 3) or ucrounnka snbpoca Ha pas-
JIHYHHX PACCTOSHHAX OT Hero. HCI0 NYBKTOB OHPEAEASIOT MOLL-
HOCTBI0 BHGPOCOB B MECTHHMH yciaoBuaMH. OpHEHTHPOBOUHO, B
KaXKAOM u3 HanpabseHufi HajAJIeMKHT DpeLyCMaTpPUBaTh HE MEHeEe
HATH NYHKTOB, C NOABETPEHBOH CTOPOHLL OT HCTOYHHKA 3arpsas-
HEHH\ MeJaTelbH0 YCTaHOBHTh HX HECKGJBKO Ooabpile Ha pac-
CTOSIHME HpEeANoJaracMoll ASJBHOCTH pacnpocTpaledus Bmibpo-
cop. C papetpentoll CTOPOHL, BHE 30HE PACHPOCTPAHECHHR Bhl-
6pocoB, CaeAyer Pa3MecTHThL KOHTPOJALHEIN MYHKT.

HAna clopa ocalxoB NPHMEBAOT COCYIB RPOH3BOAbHCH $op-
Mbl, XeJaTedbHO METAJJHUYCCKHe KioBeTH pasmepoM 5050 cm
¢ BpicOTOA GopTHKOR 10 cM. JIHO KIOBETH BHICTHAAIOT QHILTPO-
BajbHOK Gymaroff, nprmuMaemofi pamkoi Kioserel. Cocydm ye-
TaHABAHBAIOT Ba Bhicote 2--3 M OT NOBEPXHOCTH 3€MJAH, Meaa-
TEJILHO Ha CHEeUHaibHBIX CTOMKaX., B OTAGNBHEIN ClydYasX HONyC-
THMO Ppa3MCIICHHE HX I8 KpPBIIKEX OIHOSTEMHBIX NOCTPOEK
H T. II. HPOAO.HHCHTEJIEHOCTL SKCIO3HIIHE Ki0BeTh MoxeT JHTh
ot 5—10 ¢yt Ao 1 Mec B 3aBHCHMOCTH OT NOCTABJCHHOR 3aAadqH.
CMeHdy KIOBET OPOH3BOAAT OfHOBPEMEHHO B YCTaHOBJAGHHME CPO-
K. IIpn oTCyTcTBHE ATMOCEPHEIX OCANROB MEHSIINT TOAbKO
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thuavTpoBanbhyy Oymary, cobnofas NPeROCTOPOMHCOCTH., HC-
KAOuAWNHE noTepio ocesmell nunn. ByMary exsageBaT npuem-
Holi croponoll BHYTPE H NOMEIAT B SMaAHPOBAHEYI0 NOCYIY ANS
TPSHCHOPTHPOBKH B JaBOpaATODHIO.

Tlpn wamuuny B KI1OBeTe IOMKIEEBON MMM Tagofl SO ee CJle-
Iyer CJHTH B COCYA IAst AoctaBku B JAabopartopuw. ®uabtpo-
BanbpHyio GyMary, HaXOAHBHIYIOCH B KIOBETE, NOMEINAIT B HDPY-
rofi cocyZ. BHYTPEHHIOI TDBEPXHOCTE KIOBETH HaLO TIPOTEDPETH
yneToR GHALTPOBAALHON Gymarofl W MPHCOCANHHTL ee K fyMmare,
CHATOR ¢ KIOBETH.

B sumuufl mepHOX, KOTAA B KiOBeTe cOOHPACTCs CHEr, ero He-
O6XODWMO TIEPEHECTH W3 KIOBETH B COCYJL JIOUATKOR W QCTOPON-
"o cMennTs $HALTpoBadbayi Oymary. Hanphelimmne omepaunu
NPOM3IBONAT TAK e, Kak VKa3ado BLilIe.

Henesn HOBYCKaTE NepenonHeHns KIORETH aTMochepHriMp
ocanxamu. Jlag 31010 NEpHORHYECKH YacTh OCAIKOB HEOBXOANMO
NepeHOCHTsL B APYFOH COCYN, a NocJie OKOHYaZHHA CPOKa 3KCHo-
3HHHY TPHCOCTHHHTL K OCHOBHOA mpofbe,

PeaynbraTsl, XapaxTepH3VIOMWHE INOTHOCTh BHNSLRHHS Pa-
NNOAKTHRHEIX BeliecTB B3 aTMOCGepHOro BO3NyXa, BHPAXAT B
MKu/Em? B CYTRH, REOEIO, MECHI, IOk

OrBop npof cHera crnefyeT NPOH3BOARTL, KaK NPABHJNO, OOHH
PR3 B FON NEPeN HAUANOM BeCeEHero cHerortasmus, I1polu wan-
AewuT 0TOHPATE MO BO3MONHOCTH OAHOBPEMEHHO BO BCEX NVHK-
rax. Tlocsefilde CrAelyer PacOOMATAThH [0 YETHPEM OCHOBHBEIM
pymBam {C, B, 10, 3) or HCTOYNHKOB 3aTPASAENHA Ha DPacCcTof-
ung 260, 500, 750, 1000, 1600 »r 2000 M. a ecnu neobXoawsMo R
aansure, Kpome toro, B pafiore 3amenoMo csofojuoM OT 3a-
PPRSHEHHS PalBOAKTHUBHBIMH BEDIECTBAMH, CONCPHAMUMHCA B
snfpocax, ne Toll Xe MeToANKe oTGHpPawT NpobH CHerz B KOHY-
PORBHOM TIVHEKTE. ) '

Ilna orBopa npo6 cienyer BHOGHDaTE OTHOCHTENBHC DOBHBIE
LIOUIANKH C paanomepaum croeM CcHera, DAacAOIOKEerRHBE B OT-
OANCHHE OT Tpoeaxux zpopor. Bo msbemanue chygafiueix pe-
ayabratos npoSel cHera HalJiexut oTOuparh B KaXKIOM OYHKTE
TONRKG CpefRrHe. YCpeRHeHHe JOCTHraT OObhennHeHHeM WATH
06pazios, oTOHpAcMHX B UCHTPE W MO yTiiaM KBafpaTa Cco CTo-
pouoit 10 v, na BClo TYGHEV cHexHoro nokposa. IIpH BheMEe
gKa}oro ofpasna BHXKHHA CHOH ero THIATENALHO OYHINZIOT OT
3eMJH, JUCTHLEE H APYTHX TIOCTOPOHHHX BRIIOTEHHH. -

Hns BeleMKu HaANCKHT HCOONbIOBaTh NPOGOOTEOPIHK JKe-
JATENBHO B BHRe MeTaanmteckof Tpybu mmcortofi 0.75—1 m.
anamerpoM 15—20cM, € OCTPEIMH KPasMH, NOIBONAIOMUMH Npo-
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6uBaTL OACTHLE KOPKH CHera. Jus - toro, urofbl npH  BIRTHH
npobrl CHer He BHCHITANCH . H3 . IpoGOOTEOPHHKE, Cro CiedyeT
YIIOTHHTS - KPYT/IEIM BHCKOM (MOROGPEHHLIM NO IDHAMETDY TPY-
On), DPHKPeIVICHHBIM K:CTEPXKHIO/AMHHAE | KOTOPOTO JOAIKHA
npesHuaTE pasMeps npoGoorSopuuka.: Kammyio iycpeanenuyo
npofy cHera AOMeUlaioT B OTABNLHYIO eMKOCTh {BERpO, NOJHITH-
JIEHOBHIA MEINOK}, MapKHPYIOT H HAUPaBAsioT B Jal0paTopHIO.
Ha emxocTs oTMeyaiorT HoMep npobH, Aaty ¥ Mecto oT6Opa.

Kourpoan 3a ApyrumMH o0heKraMu® pHelUHedl cpeanl B 30HE
pacnpocTpaneRks BHOPOCOB, CONEPMAMBX DajAHOAKTHBHBIE Be-
WECTBA, BKJIOUaeT CaluTapHoe OGCJIE}IOB&HHQ MECTHOCTH ¢ OOHOQ-
BPEMCHEEIM NPOBSACHUEM JNOIHMCTPHUCCKHX H3MEPGHE!"! ypos-
Helt y-psmyqennit, oT60pa npol NOYBH, TPaBH, CEALCKOX03AACT-
BEHBBIX KYJALTYpP, DHPRIMHBAeMLIX B 30H€ PacupoCTPaHEHHS BH-
6pocoB, a Takxe oT60p npod MOMOKA H MACa OT COJbCKOXO3RH-
CTBEHHHIX XKHBOTHHIX, OOmTalOIEX B AanHoli 3ome. B npouecce
caHuTaprore ofcnezoBapis HeoOXOZHMO cOGPATH HHGOPMAIMIO
0 XapaxTepe HCHOJL3OBaHUS TEPPHTOPHE, NPHMHKaOUieH K Re-
TOYHHKY 3aTPA3HEHRR BO3JAYXa DPAAHOAETHBHHIME BEHIECTBAMH,
06 OCOBEHHOCTHX NHTaHMS & MECTHOID HaceseHHs. B 4acTHOCTH,
VTOUHKETb CBEACHUS © CTPYKTYpE NHTAHHS, XKOJH4YECTBE H 4MacTo-
Teé NOTpelieHHa NPOAYKTOR MECTHOO NPOHR3BOJCTRA, B TOM YHe-
Je MoAoKa.

Konrpoar 3a y-H3nydeHHEM Ha MECTHOCTH Iedecoofpasmo
OpraBH30BaThL B TeX e NYHKTaX, rjle nPoH3BOAAT o160p npol
artMocdePHbIX OCaJIKOB, NOUBH, TPaBH. Flamepenus caexyer
UPOH3BOSHTL Ba BHCOTE | M OT NOBEPXHOCTH 3¢MJH NEpEHGCHBI-
My upubopamb, NOIBOJAHIOHEMH 32MeDATE HHIKHE YPOBHH H3ny-
yeHHs. HaACTOTY IpOBeNEeHHR 3aMepOB ONPENENsIOT 3ajavamu
KoHTpOXA, TIpH cTabunpHOM €OCTABE H KOMHYECTBE BHOPOCOB HX
celyer MpOR3IBOAHTE NOCe3oHEG. TIpH MSHAOUHACA cocTase K
peKiiMe Yhianenus BHOPOCOS 3aMEPH HAMNCHMT IPOHIBOANTEH
COOTBETCTBEHHO 4allte, YUYHTHBAH IPEHMYIIECTBEHHO Habiwie-
HHSI B MECTaX NocTOoAHHOTO NpeluiBaHEs HACEJEHHS.

Hpobe nousm u JAyroBHX (KOPMOBHX) pacteHnii otbpaior
OOHH pa3 B I'OI B MECTax.SIOCTOAHHHIX IVHKTOB HalJIOAeRHA H
Ha BMnacax (MeTOZHKY OTGopa ¢M. Ha c. 28). B oM cayuae,
KoTAa cojepallHecs B BHOPOCAX KPHTHUYECKHE PaAHOHYKIHAR
KoporroMuBynive (uanpuwmep, 1), orbop npo6 Tpasu Ha Bu-
Nacax NPOH3BOANT B TeYeHHe BCEro BEreTaiHONHOTO nepHona
CHCTEMATHYECKH, N0 HE PEXC ABYX Pa3 D MECR, OLHOBPEMEHNs
¢ otéopoM npol MONOKA.
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[Mpobul oBowell 1 KOPHENIGAOB, 4 IPH HeoGXORHMOCTR H 3€D-
HOBHMX KyJbTVp OTOHPa1oT ORHH Da3 B roA BO Bpemsi YOODKH
ypoKas HEROCpeNCTBEHHO B MecTaX UX Bupaumsazug. Unreno
npef VCTANABJAWBAKT Ha MECTE B 3aBHCHMOCTH OT XapaKTepa
KY&bTYp M BKAafa, KOTOPHF OHM I210T B DANWOH MRCTHOTO Ha-
cesentsi. Macca npolpl Kaaoro BEIa OBOmtel ROJKHA COCTAB-
aare ~ 3 Kr. Kaxzyw npoly tpabBe, OBomeR VNAKOBHBAIOT B
TIACTHKATOHBIE MEWIKHA, B3BCIIHBAIOT, MAapDKADVIOT K OTNpasAs-
10T 38 A200PATOPHIO.

Mpo6m MoNoKa CHGAYeT, KaK NpaBHAo, orbupaTh na MONLY-
HuiY (epMaX, CAHBHEX NYHKTaX HJAd MonokKoizasoAax. OfveMm
Kaxzaoli npoOH AOJNMKEH COCTaBANThL ne MeHee 3 Ji.

Npo6er Maca oT6GupaT NpH 3a60e TONLKO MECTHBIX CEJILCKO-
XOSSACTREHHLIX 3HBOTHRIX M3 HACCAeHHBIX IIYHKTOE, Haxoaa-
UIHXCA B 30He NOTRHUHANLROTO PAacnpocTpaneunsn BHbpocos, co-
AepPKamEX PanHOAKTHBHHE BEINECTBa, T. €. TeX JKE, B KOTOPHIX
npoussonnt orfop npeb monoka u osowefl. Orfop xenareavHo
APOM3BOAHMTH B KAXHOM ce3one. Macca npobbl AOMXH2 COCTaB-
JSTL He MeHee 3 KI.

KonTposdn 32 H3ON03INLIM PacrnpefeienueM TaMMa-U3AyuIeHus
Ha MEecTHOCTH B DaHOHe PACNOICXKEHHSA HCTOYHHKOB 3arpssfe-
uHs aTMocdepHOro BO3NYXa HHEPTHBIME PaJHOaKTHBHBIMH ra-
aaM¥ UPOM3BOAAT NO3HMeTpaMu HHTerpHpywoiero THna. [ns
STOTO IIEOﬁXQﬂJ’IMO OpravH3oBaTe CeTh CTAUHOHADHBIX KOHTPOJIb-
HHX nyuxToR, Cxema pasmemenus NYRAKTOB ¥ HX YKCAD 3aBHCAT
0T MOIMHOCTH HCTOUHRKOB 3arpaAidenufl, #X ONpPEmEe/sioT s
KaXKaoro KOHKpPeTHOro caydas.

Hosumerps ClHefyeT PacHojararTh ua CICHHANLHEX NOACTAB-
¥ax wna BhcoTe OKoso | M OT noBepxHocTH semmy. B rawectee
NORCTAROK LENecOoBpa3HO HCTONL30BATE ene206eToHuHe CToA-
Bui cedennem 150X 160 mm. JoseMerps! HeOGXOANMO BaneXKHO
yKpenurs Ha. cronfax Ha paccrosumk 30—40 MM OT uNOCKOCTH
BEPXHErO OCHOBZHHS M D23MECTHTh B HyHrrax cbopa panHoak-
THEHBIX oCaZkoB. IIpn orpanuuenHOM KOAHICCTBE JLO3EMETPOB
X CAeflyeT Pa3Memarth Ha PaceTosHAH, HauuHast co 100—200 »
oT ocnopaHusu TpyGsl, Mo 10 KM no BoceME pymbam. B xawm-
HOM HanpapBJICHHH JOJXKHO 6BITh VCTAHOBJIeHO He MeHee NATH
nyaxkToB. Heo6xoZuMo TaKke OpPraHM3oBaTh HYHKTH Habimone-
HHS BO BCeX IIOCEJKaX, BXOASIMHX B 3I0HY pPAAHYCOM IO 20 xum.

B ryeTo HACGNCHHHX MECTHOCTAN, HANDEMEP MHNBX MacCH-
pax, npaaeraowHx K ADC, KouTponbiple NYRKTH YCTARABIHBE-
0T 0 MePHMETPY H B UEGHTPAABHOH yacTA ero. B ropozax paft-
oHnoro Macitada, PacNOJOMKEHHBIX Ha paccrofHux A0 B0 kM oF
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HCTOYHH#KA 3ATPAIHCIHA, CHeAYeT YCTAHOBHTL MO3HMETPH HE Me-
Hee, HeM B TPEeX KOHTPOALHHX BYVHKTaX.

IECHO3RLKID NO3YMETPOB TIPH HOPMANBLHOM pemxHMe paborh
HpeANPHSTAA NPHHHMAIOT PaBHOH OAHOMY rozy.

B cayyac BO3NHKHOBEHHS aBapHAHHIX CHTYaUHH, CONPOBOXK-
FAMXCA 3HHUNTEAbHMM BHOPOtOM B atMocdepy palHoax-
THBHEX DPOAYKTOB, HeOOXOHHMO OpranuscBaTk HEMELReHHBH
c6op AO3HMETPOB H CHATH HX MOKA3ZHHA.

2.4, KoHrpoan 33 PaIRauHOHAON 00CTAHOBKO,
oBycaoBachnon TponochepHumy B crparoctheprbmn
* BBIMAIEHHSAMH

Oprasnaanuus KOHTPOJS B NEPHOX TPOTOCPEPHLIX H CTPATOC
(epHHX BHNazeHufi HanpaBjieHa -Ha NOJgyYeRHe HHOOPMauHK
ISt OUEHKH PafHalioHHOH 0GCTAHOBKH,

Hasn ocymecrsnennn stoft 3afaun B KavecTse KOHTPOJNLHBIX
caegyer BRIOHDATH AN TIOCTORHHOTO HAOMIONERAR HaceJeHRrbe
nyHKTH (pafioH, ropoll, moCenoK), THNHUYHHE AJA AaHHOR Mect-
Hocrd. Tlpu 5TOM YYHTHRAIOT reorpadriecKoe NOJOXKEHHEe NYHK-
TOB, NPHPOAHO-KNHMaTHYecKHe yciopHa (Hanbonee THORuHEIR
Xapakrep ToYB, KOAHYECTBO BHEINAAAIOINEX armocdeprux ocan-
KOB, pejsely B pDacTHTEABLHOCTB), OCHOBHOE HAUPABJEHHE CeNb-
CKOTO X037fiCTBA, NAOTHOCTE HaCENeHHAA.

Bee npobn ponEni GHTL AOCCTATONHO NPRNCTEBHTEALHEMH,
YTO RO MHOMOM 32BHCHT OT HPaBHJALHOCTH HX oTf0Pa, cTemeHu
YVCPEAHEHHA M XapaKTepa HX nepBHuHO# ofpabotyu.

Topsinox u uyacrota . ovfopa mpob, MX KOnAuecTBO, obbeM,
ACCOPTEMEHT 33BHCHT OT TIEPHOXAZ DPafHOBKTHEHHIX BHIIAXEHHH,
tponocdeprux ki crpaTocheprux. Passuune MexAy Hanpaeney-
HOCTBY) KOHTPOAS B 5TH:MEePROIE OOYCAOBIHBACTCH DasNUYHEM
B OHONIOTHUCCKON 3HAUHMOCTH PaXMOAKTHBHHX HIOTONOB.

Nepnog TponocdepHnix Bupagesu# - oxpatmsaeT 3—4 Mec
nocae NpOBefeHus AACPHHX B3pHBOL.: OCHOBHBIMK. PAlMalUHOR-
HO-THFHEHRUECKHEMHU 2aRa4aM# B -3TOT NEPHON SBNACTCH onpene-
JeHHE MCOIIHOCTH J0O3H ‘\)-H3J’I}“IEHHH- Ha MECTHOCTH OT BBUIZNAK-
UIHX PAAHOAKTHOHBIX OCAfIKOR, KOHUCHTPAUHH PALHOHVKAKAOR
B aTMOcepHOM -BO3AYXe, KoHueHTpauuu 31 u-%981 B ceemem
MOJoKe (A B TanAbX BOAaX. B NHEPHOA . BECEHHErc CHEroTawHuf).

Vamepeune y-pallHainwH, HPOUIBOAHMOE HA .MeCTaX, NO3BO-
Jer ONpeflefHTh 03K TIPH BHenHeM. QONVIEHHH UYEJOBReKa 1
#anbosee OREpZTHEHO YCTAHOBHTH CTeleHb PAEMO&KTHBHOTO 3a-
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rpasHends BHewHel cpeawl. [Ipn stom creayer uMers B BHAY,
YTO L5l CBEXHX APOAYKTOB ACICHUH, CPEHHAR SHEPrMs y-H3JV-
yeHHsT KOTOPHX COCTaBAReT nNpubausutedasuc 0,7 MsB, som-
HOCTH AO3B Ha BeicoTe 1 M OT aeman, pasiaa 10 mxP/4, coot-
BETCTBYET DaBHOMEPHOMY 3arPSSHCHIIO NOBEPXHOCTH 38MAH ¢
wioTHOCTEIO | Kit/xm?.

Licab o160opa acHHPALHOHHLIX HPOD -~ CNPEACARHHEC KOHUCHT-
PAalHE PaIHOAKTHEULIX M30TONOE B ATMOCQCPHOM BO3AYNC.

DUNLTPOBCHTHNSILHONNYIO YCTAHOBKY CAGAYET. NOMCHIATL Ha
PORHBIX OTKPHTHX [JOMAAKAX B MECTaX ¢ OOHHKeHnod 3amut-
JCHHOCTRI0 Bozkyxa. [IpH pasMeuicilis yoTAHOBOK HeoBXOANMO
VUHTLIBATL PO3Y BeTPOB, OPHEUTHPYS BO3AYXOBOZ B CTOPOHY.
NPOTHEONOJIOXKHYIO Tpeobianaiiiemy HanpasAeHHio BCTPOB.

CoeM ¢HABTPOB CACRYET FIPUNIBOAHTL EXMEAHEBHO, HpHYEM
00LEM NPUKAYAHHOID 32 AEHB BO3AyXa HOJAXKEH OulTh HOCTATO-
YeH A5 OTPefefeHHst B HeM HCKYCCTBEHHBIX palHROHYKAHLOS.

B nepuox tponocdepHbIX BHIRAZEUHI Tpeobia2Aaiouivio - poab
B GOPMHPOBAHHN 03 BUVTDCHEro obJy4YeHHSI HIPAOT KOPOTKO-
ABYUIME HYKARAR, B B ¥8r, ocamaaompecs HaE NOBEPXROCTH
PACTCHHR M NePeXCAsAwmHEe kb THIUSBHC NPOLYKTH. BepoataocTh
MHTPALHH HX W3 NOUBH NPaKTHYECKH OTCYTCTBYET, MNOCKCABKY
nepuoj HX ROAYpaciiaia MaJ N0 CPAaBHEHHIO C BereTanHOHHLIM
HepuoAOM OOJBWHHCTBE CEABCKOXO3AHCTRERHBIX pacrtennfi. B
3TOT TIEpHEA OCHOBHOE SHHMalHe CICAYer YAEAATH, AHAAH3Y MO-
JIOKZ, Hepexon Hykauaes '8! B xoTOpoe NPOMCXOAHT HPHMCPHO
yepe3 CYTKH ocde 3ArPA3HEHHR wacTOuu ¥ OHINEBOH 3eneud.
AHanius MoJgoka Tem (0Niee BaXkel, Tak KaK OCHOBHOH Cro mo-
TPetHTEAL — AETH.

Yacrora otdopa npod Moavka M o6beM uceaenosanufl s 3Ha-
yHTEADHOl CTEeneHM ONPERENSIOTCH CC30HAMH "rOAa, KOTAZ Npo-
MCXOEAT BbillafeHHs. B BecenHe-jieTHHR nepHOA, KOTla MOJOY-
Hbifl CKOT HAXOAMTCA HA NACTOHIHOM COAEPMAHHH, YACTOTa OT-
fopa RomKHa OOECNEUHTh AHHAMHYCCKHA KOHTPOAb 32 COACDMHA-
nweM '*!1 m 3Sr. B paiionax, rae o6HApYKEHO B MOJOKC TPH-
CYTCTBHE 3THX nykanzon, ordop npob caenyer NPCHIBORHTH
GAHH Paz B HeAeAio B MepeEwle 2 Mec fochae Hawasa tpolocdep-
Hbly BLIHaJACHHH, 3aTeM OAMH pa3 p 2 HeX N0 RONHOTD HCYE3HO-
pengs ‘¥l ¥ B JanpnefiueM OAHI Pa3 B MECRI A0 HCUERNDBEHHY
& npobax ¥Sr. O6pem B NopRAOK orT6opa npol axaJOTHYCH OMR-
camsieMy A9 NepHoAa CTpaTocdicpubX BHOAJeHHR (cM. HHXE,
c. 42j.

Bo epems TponocQiepHBX BuiadeHuil HApALY C aHAAHIOM
MOJNOKE He HCKAIO9AeTCH TAKMKe H HCCASAOBaHHe 3arps3ncHno-
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CTH NHINEBOR 3eqieHH, Aalowiedl 3aMeTHHH BRAAR B CYTOUHOE IO-
crynaeHre '] i %851, B oCesHHA Ce30H HAH B HEDHOA CHErOTas-
HHS, 7. € DPH CTORIOBOM COZepKauHH Ckora, [ u ®8r moryr
B OCHOBHOM HNOCTYLATH B MOJIOKO- BORHLIM nNyTeM {(ecsH AJf BO-
KONOR HCHONLAYICT BOZY OTKPHTHX BOJOEMOB), OAHAKO KOH-
LEeHTPallMp HYKJIHJOB B MOJOKE B 9TOM cAyuae OyAYT Cyiecr-
BEHHO HHXKE, YeM NPH HacTOHIMHOM COflepiKaHH.

Bo Bpems CHErOTafHHA BaXKHBIH HCTOYHHK SarpA3HEeHH —
TAJKE BOAH H3 OTKPBITBIX BOAOCEMOB, €CJH HX HCIIOJX]:SYSOT B Ka-
ueCTBE HCTOYHHKOB THTBEBOTO BOROCHAGIKHEHS M BOONON.

B nepuon crpartocdepHbix sbiNagedndit 5 3afaul paluONiOTH-
yecknx nozpasaeserdii COC po OpoBeiEHUIC KOHMTPOAR 32 pa-
AuanuouHOK oBeTaHOBKOH BXORAT:

— onpejeqeHHe YpOBHeHl BHeliHero y-obJYUCHHS UeNOBeKa;

— cuCcTCMATHUECKHH KOHTPOAb 32 YPOBHAMH 3arPA3HCHHSA
OCHOBHBIX NHINEBHLX NPOAYKTOB PaAHOAKTHBHBIMH HYKIHAAMH
NSr, BCs, HOCTYNJICHHEM H COAEPHAHHEM HX B OpraHHaMe JIo-
BAeil.

FiaMepeHHe MOMHOCTE HO3H OT IOBEPXHOCTH 3€MJH NPOH3-
BOASIT EXCJHEBHC B Mecre. pacnonaomenusi C3C.

Konzposs 2a codepmanuen paduockTusnux nykaudos & nu-
wesbtx npodyrrex.. ACCOPTHMEHT NPORYKTOB, NOAAeHAlMX KOHT-
PO, ycTaHasnuBaercs nepuofnvecks CaHATapHO-INHASMHOIO-
‘THURCKHM ynpasneHrem Mauzapasa CCCP. OGrnexramu uccnefo-
Bannsg FoNMEB OHTh [HUIEBBE UPOAYKTH, COCTABASIOH{KE OCHO-
By NEDIEBOTO pallMOBa HaceleHHR KOHTPOABHOrO myHkta (paiio-
Ha): MosoKe, xae6, Kaprodenb, Maco, pHba. Takuwe NpoAyKThl,
Kak yail, o6osule, faxdeohle, PPyKTL H QropogHan 3edenb, Cie-
LyeT HCCJIEAOBaTh TOJBKO B TeX KOHTPOJABHEIX NYHKTaX, e uX
IIHPpOKO HCHGJH:B)’]OT B IDHTAHHH HaceileHis HJAH OHH ABJARIOTCA
OCHOBHEHIMY KyJbTYPawmu CelhCKOXO3AHCTEEHHOTO NPOH3BOACTBA.

Hapeaxnpie pe3ynbTatsl, XapakTepHble A48 AGHHOTO paficHa,
flpM HR3KHX YPOBHAX BulllaficHKR o0o0ECHEYKBAIOTCE HCCAELORA-
HHeM ROCTaTOYRO OOALIIOTa YHCAa NPo0 KamEore nHuIeRoro Rpo-
HYKTa, yHOTpBﬁEﬂEMOI‘O HaCeaeHHeEM HG_HTPOJI]:HOFO nyﬂx’ra, € 1o~
COAEAYIONMM. YCPEAHERUEM NOAYYEHHBIX Pe3YNbTAaTOB.

Tax xar 3arpasHeHHe NHILEBHX DPOAYKTOB DaCTHTENDHOTD
TIPOHCXOAAEHHA IIPOHCXOAMT B OCHOBHOM B HEPHOi DETeTAlMH H
OpaKTHYeCKH NpeKpaliaeTcs Nocsie cb0pa ypokas, COnepXaHue
AONTOMUBYIUHX HYKJIHZOB 'B HPOAYKT4X YPOXas OHHOrO TOia
npaxThHyeckn MeHsToed He Oyger. llostomy orGop m Hecaeliosa-
HEe HPOS 3THX HPOLYKTOB DEKOMEMAYIOT MPOHUSBORHTL He yalie
asyx pas B ron. Cozepxasnne (s p uHmesbix BPOAYKTAX K-
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BOTHOrQ NPOHCXOXKACHHY (MOJOKO, MSCO) MOMKET CYHICCTBEHHO
KonefarTeCy Ne Ce30HaM roja H3-3a HIMEHeHHfi ycaoBui comep-
HaHHg AOMAalIHMX KHBOTHBIX ¥ NOTPeGNEHHA KOPMOB € pasiuy-
HOfl CTENEHbLIO IATPAIHEHNA.

Jasn oGecnevyeHHs DpPeNCTaBHTEABHOCTH CpeiHHX npo6 Jio-
Obix BHIOB DPOAYKTOB Kamnylo npoly clieayeT caaraTs H3 OAHO-
THIHBIX, PABREIX [0 Macce 05pasuoB, OTOOPAHHMX 33 ONPEAeeH-
HEIfl TePHO/L B GHHOM H TOM ’Ke KOHTPCJABHOM MNYHKTE,

Orfop npof msca Pa3HOro BHAZ AOMALIBHX KHBOTHHX B ro-
POLax OPOU3BOJAT Ha MACOKOMGHHATAX, HA XOJOMHJIDHHKAX HAK
APOXOBOALCTBEHHBIX CKAafaX, B HeGOoAblHX HAaCESEeHHHLIX RNYHK-
Tax ¥ B CEAbCKOH MECTHOCTH — Ha OOHHAX, UPOACBUJILCTBEHHBIX
ckaayax, [1pobe cienyer OTOMpaTe OAHH-ABA pasa B IOA (Jas
CPefHedl RAMMATHYCCKON DOJOCH B nepuoi soabpo—arnpent o
niob-—cenTaAGps). [an nodydenus cpenuell npobhl MuCa ORHOrO
uz Haubosee 4YacTo 3alKBaeMblX BHJIOB MKHBOTHHX (lOBSJHHAE,
GapaHnHa) oTGop 00pasnop C/AeAYeT NPOHIBOEUTL OT 3—5 Tywl
AAKHOrC BHAa KBBOTHMX. Ilpobbl Msca MOAXHBL COAEPKATH
TONbKQ Markue TKand. J[laa ypeiMueHHs HNPEACTABHTENBHOCTH
npofn MACa MOMHO OTGHPATH B rOPOJAX Ha MucOoKomOHHATax 8
Buge Qapuia, CTPEMACh BKIKOYHTL B npofy MACO OT BO3IMOMHO
ConbLIEro KOJMHYECTBa TYHL

OtBop npod pubnl DNpousBopsT #a phiboxoMmGuuaTaX, X0a0-
AUIbHAKAX, DPOLOBOJALCTBEHHBIX CKABAR&EX, CRAAAEX . KOHTPOAL
HHX [YHKTOB, B phibxosax. [Ipofwm caenyer orCHpaTh He yalie
IByx pas B rof. Mecnenosanuio MOLAEXAT B prbH, HanGo-
Ace pacnpoCTpaHeHHLle B OKTaHHHW MECTHOrO pacedenad. [as
NOAYuEHHA YCPeAHEHHBIX Hpo6 AonycxawT ofbeiunenne obpas-
10B ¢ YUeToM BHEZ M Xapakrepa upeuuectsyrouell o6paGorku
{cBean, MOpONeHas, KoHcepsHpoBauuas). OOpasun peyHod
i MOpCKefi priGH OOBeAHHEHKIO He TORJeHar.

Hcxons us Tpebyemoli Maccw Oamoil npobu (a0 6 xrj, puby
oTGHpanT LeMHME dK3emMiaspamd (apm macce a0 0,5 kr) auu
OTACABHLMHE UYAaCTAMH ([OA0BAa € HACTBIO TYHIKH, HalTb TYIUKY
H T. ) B Koauyectee He Menee 0,5 r OT Kaxiofl mapTuu mno-
crynaetnn. Oro6pannnie 00pasust puifnl nepej aHaNH30M ROA-
BEPrawT MeXaHHuecKolt 06paoTKe: UHCTAT, YAAJSICT rOJOBY.
BHYTPEHHOCTH ¥ KocTH. KoOHCepsypoBanHas pmba, eciu ee yno-
TpeGRRIOT € KOCTAMY, AHaJHSHPYETCHE LEAMKOM.

Or6op npof MOAOKa UEAECOOOGPAZHO NPOH3BOAKTE HA MOJ0Y-
HbIX 38BOJAX HJH CAHBHEIX TIYHKTaX, HA KOTOPBE ero AOCTaBis-
10T ¢ KOHTPOJbHEIX YHBCTKOB He Ualle YeTeipex pa3s B TOX. 3u-
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mofi, BecHok B Hayaje BbINacd, JNETOM # OCeHBIO IO OKOHUAHHH
smnaca.

O6beM npobnl MOJNOKE H3 KAKEOro KOHTPGJLHOTG DYHKTA
cocrapisier Ao 6 . B ocolmix cayyanx; npH HeOOXOAHMOCTH
onpepencnus s Hem ‘31, obwem ypenwumBator o 9 a. Ham
YKa3aHHBX HCCAEROBAHHE MOMKeT.GHITh HCIOJALIOBAHO KaX LeNib-
ROe, TaK B OTCenapupoBanHoe -MONOKO.

{Ipo6u xaeGa pexoMeHAyioT OTOHPATL HE 4amle ABYX pas s
rox Ha XAeG03aBORAX HIH XNeOOHeKapHAX, oOCAYMuBAOIUX HA-
ceneHue KOHTPONLHHIX HYHKTOB. FccaenoBarmio NOAAeKAT OC-
HoBHEHE copra xsie(a, nanGonee HWIBPOKO ynoTpeGascMbe Mecr-
HHM HaCe/eHHEM.,

IIpo6u KapTodens OTOHPAWT HAa IJIOKOOBOWHLIX GasaX Wi
CKAaAaxX, B KOJAX03aX, COBX03aX OfMH Pa3 B rof Ha KAXAOM KOHT-
poanHom Yyactke. Macca ofpasuos kaprodessn, or0HpacMoro B
OJHOM NYHKTE, COCTaBifeT He Menee 8 xr. Cielyer CTPeMHTBCA
BKNKUHTE B upoly Kaprtodeab, BHPAIEHFHHE Ba pasnadudbhix
HOAAX KOHTPOJABHOID y4acTka.

[Tpofut oropopmo#t 3ensenn OTOHpalOT Ha ILIOAOOBOWHHWX Oa-
sax, COBX03aX B LEPHOJ BereTandy ORHH pas B rof. Macca ox-
no#t npobH € KOHTPOJBHOTO YYACTKa B LEAAX HOAYYCHHA Npek-
CTEBUTEJABHBIX pPe3yJLTAaTOR JOJAXKHa GHTh He MeHee 4 KI.

ITpofu cmnyusx npogykrtop (MykH, kpyn, Gobusbix) otGupa-
0T Ha NPORZOBOJBCTBEHHLIX Gazax ¥ CKJAajiaX, OTKYAa OHH No-
CTYNAIOT Aas cHAGXKeHHst Hacesierdsi KOHTPOMBHEIX MyHETOB. BH-
eMKy TpOH3BOJMT OUHH pas B roa. OGpasum or6rpaior us map-
THH, NOCTYNHBIINX W3 PA3JHYHBIX MECT.

Tpofer yan (uepuoro, seneHOro) OTGHPAOT HA NPOAOEOALCT-
BeHERX §a3ax ¥ CKAaZaX, B HaeBOLUECKHX XO3nHCTBAX OANH pasz
B rof (ypo:Kas AaHHOTO roga).

OroGpannble 06pasibl KamJOTO BHAA NHUIEBHX NPOAYKTOR
YTI2KOBBIBAIOT B HHCTYH CYXYIO' TaPY, COOTBCTCTBYIOUYIO NPOAyK-
Ty {TOAH3THACHOBBIE MEUIKH, HeAno(aH, MENILH M3 MIOTHOH Ma-
TepBK uAH GyMard, CTEKASHHYIO TApy H T.14.), B oneyaTeBaloT. K
Tape NPHKPENNAIT 3THKETKY, [Jie yKasHpalwT jary otfopa, Ha-
3BaHHe NPOAYKTa (A MuCA — BHJX KHBOTHOTO, MAs xaefa—
COPT H BHI MYKH, njs PHGH — BHA M Kakag wacTe otobpanal,
Maccy o6pastia, MeCTO BHEMKH DPOGH, MeCTe RPOH3PACTaHHS
{05 puibni— paiioy y7IOBa M THO BOZOEME, TZE OHAa RLUIOBICHA:
03ep0, peKa, Mope; IJist Mfca — palion NOCTAaBKH CKOTa), Fod ypo-
Kas (BEIOBAa puibe uam safos MUBOTHOIO), QamHani oT6op-
HHKA.
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Oanospemenyo OTSOPIIHK COBMECTHO C NPeACTABUTEAeM Nan-
Horo ckaaga (6asel) COCTABANET akT BbleMEKH npofn B ABYX
3RIEMIINpaX No yeranopiesnnoh Qopue. OamH dKseMnanp Ha-
upasasior onHoppeMedHo ¢ npoboft B aabopatopHio, npyrofl oc-
TABJIHIOT Ha MeCTe MATePHANbHO OTBCTCTBEHHOMY JIHLY HAA ClH-
CAHHA B3ATHY HPOAYKTOB.

Ecan IIpK nepechljike B PaLHONOrHEECKY0 n1abopaTopHIo £CTh
ORACROCTE NOpuH NPO6 CKOPONOPTHILMXCH HPOLYKTOE, OTOBpAH-
nLie o6pa3subl Ha[JEHHT 3RKOBCEPBHPOBATE. [lns 3T0r0 06pasus
(Msica, pribn ® AP.) TiepeX YHAKOBKOW 3aBEPTHBAKT B HECKONb:
KO ¢0ep 4HCTOf Mapil, oSpAbHO cMoYenHoR 4—59% pacTsopoM
popmanuna. KoRceppuponanye NEAHMX TYWEK Xpynuofl pwibut n
nTHUE OOecnedsBalT HEbeKuuedl B HHX 4—5% pacreopa top-
MajauHa.

Oxaue pa3 B rog B ajpec KYPHPYIOLIEr0 HHCTUTYTa Hanpas-
NA0F Napadgenphbie TPo0hl OCROBHHX NPOAYKTOB MHTaHAR. IIpu
3TOM HX HEOGXOAMMO NpPEHBADHICABED HIMCGAbYHTL, BHEICYUIUTH
# oaoauth. Celpas Macca o3oJesHoft npofw, oTnpapaseMoll B
KYPUPYIOLIAE HHCTHTYTH, AoJXHaA OHITH He Mevee 3 Kr.

Ouekky yposHeH 3arpA3HEGHHOCTH THINEGRLIX OPOAYKTGB Npo-
H3BORAT 1A OCHOBAHNHA Y4eTA DKJAAJa AAHHOFO NPOAYKT2Z » pa-
HHOH HAceJeHun H COOMIOACHHS AONYCTHMEIX CAHHTARPHLIX HOPM
FOJCBOTO TIOCTY{IACHHS DAJHONYKIHHOB B COOTBETCTBHH C NONO-
MenuaAMH, nasnoxenssiMH 5 HPE-76*.

s

* Hopr;:: paanaunouyol Gesonacuoctu (EHPB-76). M.: Atomuazar, 1978.
£



Fnrasa 3

KOHTPOJb 3A COLEP)XAHHEM PAHMOHYKJIHJILOB
B OPFAHM3ME. YEJIOBEKA

Hanomxensas B HPeAMECTBYIOMIHX TAABaX CHCTEMA CaHHTap-
HOIO KOHTPOJR 3a COZepkavBeM PaZHOHYKIABACB B ODBEKTaX
OKpY¥ajouell Cpeldnl NO3BOASET CYAHTH O BOSMOMHMX YPOBHSX
HOCTYTJ€HHST MX B OPraHH3M 4Y€JOBEKa ¢ afMOCdepHBM BO3RY-
XoM, BoAcH H nHmeH. DTH AaHHEE HBASIOTCH HCXOIHBIME IAS
TIOC/GAYIONX PACYETOR BEDOSITHOTO CONEPKAHHA HX B COOTRET-
CTBYIOUIMX TKaHiX H Opraax H 003 Haayuenns. Hapagy ¢ summ,
COABWYKD UEAHOCTh NIPEACTABASET HupOpMauNsa O $AKTHUECKOM
CONlCPIKAHAH TeX HJIH HHBX PaJHOHYEIHAOR B OpraHHimMe JojeH,
noAyYaeMas HerocpejcTBeHHBIM ONPEdeseHEHeM HX B TKaHaX H
opra}{ax COOTBETCTBYKOLIHY KOHTHHICHTOB.

B nacrosmee BpeMs Xak B OOBEKTaX OKpyaxaiomell cpein,
TAK H B OpraHH3Me JolicH, RO XapaKTepy CBOCH HEATENbHOCTH
He CBA3AaHHHX ¢ PaANOMYHJIHAAMH, OOBIYHO PErHcIpHpYIOT O-
HOBHe waH OXH3KHEe K HUM 3HAYECHHA. D70 siBJAEHHE, XapaKTEPH-
aywoHiee pajHauuonHoe 6GaaronoAyuMe B Hapled CTpaHde, HH B
KoeM Ciyuae He AOJXKHO CAYXKHTH IPHYHEOR AJR OTKasa 0T npo-
BEIEHHst COOTBETCTBYIOHIETO KOHTPOAs. CHCTEMaTHYeCK#il KOHT-
pOJIb 3a CO}.'{E})?K&HHEM pa,mroaymmzms B o0neKTax OKpPYHawo-
uleil cpeAr ¥ B OpraKH3Me Jiofelr u uxX ofJayueHHeM, ocyme-
CTBAAEMBfl DANHONOTHNECKHMH NoRpasfienennsmu C3C wu Be-
JOMCTBeHHHIME CHy*GaMu, NMO3BOASET He TONBKO OHTL YBCpPLH-
HEIM B DaAHAUMOHHOR 6e30acHOCTH, HO H TMOLAEPMBATL CO-
CTOSIHME TPOTOBHOCTH JBJY VCJAOBHA BO3MOXKHEX DOBHIICHHLIX
ypoBHel O0AYYEHUS.

3.1. Metons! NPHXHIHEHHOFO ONpeleieHNns

OtnenpHtle CynieCTBYIOHIHe METOAH KOHTPOAA 3a CopepKa-
HHEM DaJHOHYK/JHAOB B OpPraHi3IMe YENOBEKA He OTBEUAIDT BLEM
HeOBXOgHMEM TpebOBaHnnaM NPAKTHKH: TOYHOCTH, HOCTYNHOCTH,
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pREPATHBHOCTH H MACCOBUCTH. B psille CAVYACR TONLKO NPHMEHC-
HHE 3THX METOAOB B KOMNJEKCS WO3BOJNET OIPEACNHTh AO3H
1pu BHYTpeHHEM OO/YUYEHHMM H ero ANHAMHKY.

Hiumxe pexoMeHXYIOTCE HABa METOAA ONPCHCASHHA COAEPIKa-
HHE y-H3NY4AIIHX HVKNHAOR B OpPraHH3Me, NpHMEHASMEE B Ve-
aosusix C3C: '

— 3KENpece-Merol;

— KOHTPOAL BHYTDCHHETO OOJAYHEHHA YEJOBEKa TNo aHasHay
nuifercunfl. :

JKenpecCc-MeTo, OCHOBAH Ha PErHCTPALHH HCXOANIUErO H3
Tl y-H3AVUEHHH OT HHKOPNODHPOBAHHHEIX HYKJAHZOB. Jlia ero

. PerMCTPARNHH HCNOJIL3YIOT CTAaHZapTHYIO CepHiHYID annaparypy,
HMEIDIEYIOCH BO BCEX pagHosorayeckux rpvnnax C2C, xoropyio
nNpHMeHsIoT Aaa OGHIYERIX Hamepenuit y-Pona. Oua noseonaer
[O WEaAe oT™MeuaTh Hamerenust ona Ha 1—2 MrP/u,

flpn usmepennn yenoBer (B KOMHATHON OFEXKIE) HaXOAHTCH
B cuiasueM NojoxkeHRH. Ilom HOrm eMy CTaBAT MOACTABKY BHCO-
To#i 15—20 cm. Harunx npubopa KaaAyT CBEPXY Ha IAOTHO
cOMKHYTHe Gelipa, ynupas ero Kouey B ofnacyb Jo6ra. 3arteM
YeJOBEK MIKCHMAJBHO HAKJOHAET Kophnyc K GejpaM AAA BO3-
MOMHO GONLIIEro oXBaTa TenoM HATUEKA mpHGopa H HaXOIHTCH
B TaXol nose 2—3 MHH, oKa CTPeIRa y-pagHoMeTPa ue safiMer
OKOHYETeNALHOrO noscmkenns. Iloxasanust npubopa (B MxP/u)
3ANHCHBAKT B XypHade. Jlas pacuera coiepKaHH® HYKMHIAA B
opraHiisMe H3 HAWAEHHOro 3HaUcHES HeOOGXOIHMO BHIYECTH TNOKa-
33HHS  PAfABOMETPA NpPH 2HANOTHYHOM H3MEDLHHH 3aBeioMo
«IHCTOrO» 4es0BeKa (KouTpons}. EcaH yBepeHHOCTBR B UHCTOTE
KOHTPOAR OTCYTCTBYET, TO H3 PE3VAbTATE M3IMEPEHHS BLIYHTAIOT
angyenne 0,7 y-hona B TOM Mecre NOMELIEHHA, T'Ie BHAOAHSIOT
HCCAEAOBAHNA, H BRMan y-usavuewms WK, cocrasanwwuit nas
cTapzaprHore uesobBexa npumepHo 0,15 MxPfu. SmnupHuecku
uaiineno, uto «gHCTHA» yesosex skpanupyer 30% okpymxamonie-
ro y-pona, OkoHuaTeAbHLY peayanTaT Hamepenusa (B MxP/u}, no-
JyUeHHHH 32 BHYETOM «KOHTDOAR», OUEHHBAWT N0 Taba. 2, rie
JalTes YPOBHH y-HaNyuyalomux aykaszor (B nKn) so Bcem op-
FaHH3Me CTAaHRaPTHOTO ueiosBexa {Maccok 70 Kr), cozpampnue
momuocts Hosel B 1 MKPfu, npr ykasanvoll reomeTphu uaMepe-
uun, Tlpr M3Mepenu# mofefi, macca KOTOpHIX OTJHUAeTCR OT
TO ¥r, cofepyRanue RYKIHAOR B Tele DaCCYNTHBAIOT YMHOXKe-
mien Yy or veasannmx B taba. 2 sHaveH#fl Ha QuIHueCKYHY
Macey Tedsa.

bonee YYBCTBHTEABHLIH H TOuHbifl METOA B OFHOWEHHu ']
H3MCPEHHE erQ He BO BCEeM TEfe, 3 HENMOCPEACTBEHHO B UIHTOBHA-
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Taganua

Cogepmanue tykanpos (8 aKu) so beem OPranuiMe CTAARPTHOTO YSAOBCKA {miteca 70 kr),
COOYBETCTBYIOUIEE ROBWINCHHIO ramma-grona Ha 1 MXP/u Ha) S4HCTHIMY KOHTpOJEM

CMect
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{ ﬁ Cl)'l“gl{.lga
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ROCTh. -
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Mpusevanue Jlauvag ralawna npumeluxa TOALKO IAA Caysaes, KOPAA Darprafieviie BHMIBAND keHaneetT
HEIM HYKAHAOM W3 4KCA3 YKA3AWHHK B stoft tabanue.
TaGanya 3

Jdonycrumoe cozepamane nyxannos (8 K} B0 scem oprawusme cranpapruoroe ueaprexa (Q}
R COOTRETCTRYMMIEE fOBhENHe ramMa~tona (8 MxP/a) Hag auacTume kontpoaes (P)

Hsoron CMech
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BATEMS | oy | 23Ng * “Fe | #Ca [ ssza | sy | ies oy | sy | e | "toeran
- 0 l12000] 3600] 8000 | 4400 [61000f 700 |33000 450 [2000} 100 700
Padumaioiite 1 Bl o0l a0l dst s9) 205\ 63 | 157 64| anl o 0a 6.1
! ) i ]
Oracapkee  Axua ns pal Q 12001 360 800| 440) 6100] 70 | 33007 45 200 10 0
LENBUNE P 20 4,0 4.4 } A5 31 0,6 167 06 4,01 0.03 0,6
| I !

MpaMeyanne Jouycramoe cogepiasne W1 B OPrawusme Neteil cOCYaBASET !/ COAEIRANMA ETO B Opry-

HHIME B3PGCITRX,



Hol keyeze. IIpH 3TOM HaTuHK y-PAAHOMETpa CHEAYeT Henoc-
PEACTBEHHO Paclonarath BIVIOTHYIO K KOME — MECTY MPOCKLIHY
LIHTOBHAHOMN Meneaw-—nog noaGoponkom. ns pacuera Henons-
avwor coorhowenne: 10 wKn ¥'1 B umiroBunnoh wenese gaer no-
BRineHpe y-boua va 2 MEP/y. [as OTAeAbHBIX JAHL M3 Hacesje-
nusi gonyckaerca 15 nKu nsorona mmHToBHAHOf XKenessl. 4TO CO-
orsercTBYeT 3 MxP[u wax douom (ann paborawomux — 150 sKn
i 30 MKP/u coOTRETCTBEHIO).

MeToa pact JAHIIL OPHEHTHPUBOMHOE NPCACTaRJEHHE O CO-
ACPKANUE HYKAMEOB B Opramuame ¢ ouwubfxofl we Gonee, uewm B
TPR pasa. BEIeHazBAHHBI IKCIPECC-METOA HE MO3BOARET HILeH-
THPUIRIPOBATL HIOTONHBIH COCTAB.

Kak Buano w3z taba. 3 nas OOAbLIMHCTRA y-U3AYYAIOWMX HY-
kanaoe {3a nCKAwoueHHeM 2Rz K peIKC3eMenbHBIX H30TCHOB)
3TOT MeTOJ HO3BOJIAET YBePEHHO PErHCTPHPOBATH COAEPHaAHHE
GOABLUIMICTBA HVKAHAOB, €CRiM OHO HAYHHACT BPEBHIIATH JONnYyC-
THMbIC YPOBHHM JJs OTHEJAbHHIX AR H2 Hacenends. [TosTomy ou
TNPHCMITEM TIpH HeoOXONHMOCTH OCVHIECTBACHHS MEPORpHSITHR no
paldauHounofl GesonacHocTH. CavuaH, Koraa oO0HADYXHBAIOT
NnosHeHHe y-HoHa OT 4eNOBeKa (HaL WHCTHIM KOHTpoAeM) G6o-
JAce, yeM Ha 5 MKP/u {ecaH OHO He CBR22HO € HMATHOCTHUYECKHMN
IPOUCAYPAMH, 3arPA3HEHHEM OMENIAMN HAR NOTPEDNEHHCM 0JC-
HBHE), NOAJEKAT TUIATENHHOMY H3YHCHHIO, BKAKOYaf:

— NPHIXHIHCHHOE HW3MEepPeHHe YeJORCKAa HA CTAHAAPTHHX
y-CHCKTPOMETpaXx®;

— c¢Bop u aHaiHa BHAJEHHT H2 COREPMAHHE HYKIRIOB;

— BHISBJICHHE BO3MOXHHX HCTOUHHKOB H NyTel 3arpsianesss
{(npH neocbXCAUMOCTH).

O6beM H 4acTOTy KOHTPOJR VKa3ZREHEM METOALGM ONpeNessi-
107, HCXONY 13 BEpPOATHOH painannounol obcTaHOBKK.

ITpn HeuasecTHOM HVKAWAHOM COCTaBE TPHHHMAIOT, H4TO 32
I MxP/fu B opranusme cospaercs 115 uKa.

OcHOBROH HeZOCTATOK METOAR— €T) MasNas TYBCTBHTEAb-
HOCThL 10 HEKOTOpHIM “HYKAMZam (*®Ra n *Ra} w moanas ue-
YVBCTBHTCALHOCTh K WHCTRIM B- (Hanpumcp, #O0Pb, Sr) u «-us-
syuarennm (29Pu, 20Po u ap.).

Kourpons BHyTpennero ofivyenin yeJqOBeKAa MO AHAJH3Y BH-
HeJAeHWH XOPOWIO OCBEleH B MHOMQUHCIEHXON NHTEpaType, B Ko-
TOPON AaHbl AGCTATOMHG CTPOTHE MATEMATHYECKHE COOTHOIICHIIH,

* Hna s7ofl DeAH 10 COTNACOBAHHIO ¢ MHAHCTCPCTBAMH 3APanoaxpanenns
pecuybausy NOCTPaZasiuelo OTIPRBAAIOT B COOTBCTCTBYIOWIHI AHCTHTYT.
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CBA3LBAWILHE KOJHYECTBO PANHOHYKJAHAZ, ACMOHHPOBABHOIO B
OprauEsMe HiH OTHeNHKEX OPTraHax, € erp ColepXKaHHEM B Bhi-
nenevunx {B OCHOBHOM B MO4Ye H KaJje). OTH COOTHOIIEHHA HC-
KMOYRI0T «TPAHINTHYIO® YACTb PANHOHVKAMAA, T. €. Ty ero Koo,
KOoTopasd, NpoXols depes Opraghbl, HE BCTVIIEZCT B CBH3b C opra-
HaMu B TKaHsmu. O6piyHo Tax BEREYT cebs MadaopacTBOpHMEIE
COEMHHEHNS PafHCHVKIRIOB B BHAe KPYnHOIHMCIEPCHHIX 4aCTHU.
TpansuTHOR BHEBELEHHE WEpE3 MeRYAOUHO-KHIIEYHLH Tparr
{(XEKT) pasoBorec nOCTYHJEHAS TPOAOJXKAETCA OHoNO 4 C¥T.
Tocse 3Toro BHEEJRETCS PANHCHYKAHI, OTHOXMBLIMICH B OPT&-
nax ¥ TEauax. Eciy 3axoM HAKONJCHHA DAJZHOHYKAHAA B STHX
OpraHax HMEET IKCHOHEHUWANbHBI XApakTep, TO OUEHEHIoe CO-
OTHOHIEEHEe MEXKEY BHIBEJIEHHEM panuonyxﬂnna ¢ CYTOYHBIMH
nopuuamy moud K xaaa (I MkKu/cyT) # KONHYECTBOM, DTAONHB-
eMen BO BeeM opradHsme {(q MKKR). EMeer BuA
1 mxKn/eyrt = Ag {cy'r)"q MrKan, (N
rae ka¢,= 0,693/Toq— nocroﬂHHaﬂ.-IwﬁTuﬁammas pPaAMOaKTHBE-
i pacnak () u GHonornueckuit o6men (Ae): g ==Xy + ke
Hanpumep, ecan {cs. HPB-76) = nonyctamoe coRmepanue
¥7(s po BceM Tene ANs OTHeALHBIX- NN, cocTaBaseT =33 MxKun,
a T3¢=?0 eyT (Age = 0,01 cyT™!), TO OUEHEHHOE CYTOUHOE BRENE-
uHe Toro paguoNyknuia Oyzer 1=0,01-3,3=0,033 mxKujeyr=
= 33 uKu/cyr. H naobopoTr, coiepxakse PafHOHYKIMLA ¢ BO
uceM oprauuaMe (7. €. Bo Bcex ero opranax, xpome JKKT) wo-
KeT OuiThb OLEHEHO [0 CPeJHCCYTOUHBIM BLIBCECHHAM }
q urKu = I {(MxKn/eyr) /iy {cyr) ™l - )
Hanpuumep, ecar Bupenentne *Na (M., = 0,083 cyt!) ¢ de-
kaansmu passe 0,075 mxKu/cyr, To M3 {2) noayunM, uTo COAEp-
WaHHe 3TOr0 HYKJHxa BO Been Teqae pasHo g = 0,075/0,063 =
= 1,2 MkK#, yTOo COOTBCTCTBYET peryiaMeHTHPOBAHHOMY 3Haue-
uuio Aas nnu Karveropum B (cm. HPB-76}). -
B cayuae, ecA DaNHOHVKAHA ACHOHUPYETCS BO MHOrNX Op-
ranax, To BMecto (2), HeoOXOAWMO TWOAB3OBATLCR (OPMYJOH

g MxKu/reno = 1?_3‘1 miKufopran = I (mKu/cyt)/ Thpa (c¥y7) 7L {3)
3 i

TZ& CYMMBDOBaHKC BCHETCH TIO BCEM OpraHaM i

OupacMoe (PAacdeTHOe) OTHOCHTEABHOE PacNpefeNerHe no
OpraHaM MOXHC OLEHHTH N0 DPAAHODHOJOTHUCCKHM KOHCTAHTUM,
UPHBONHMEIM B MaTepuaiax MemzAyHapoOAHOro KOMHTETa N0 pa-
Amauwondof zaugmrte ~ MKP3 (uappumep, Panuauncnuag 3a-
uyra. M.: Aromusaar, 1961). ’
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QCopmynp (1)—{3) coOTBCTCTBYIOT PABHOBCCHOMY COACpKA-
HAK PAAHOBYKAHAA B KpHTHUcCKom oprane. [Ipy  orcyteremu
panioBecug B 3THX QOpMyJnax Joxkiuo GEIYpHPOBATh He ofiee
KOMHYECTED BHBOAHMOre ¢ MOYofl M KalOM DARUOHYKAHAA,
a TOJLKO SHAOTEHHAs YACTD.

DHIOTEHHYIO 4a8CTh CIPEeASNRioT no opmyne

Qanz = Qogur— Qimn anbhn

rie Quue — Oflee COACPKAHHE HYKJAHZZ B CYTOYHBIX BHAEle-
unsx, Kuo/eyr; Qpay — CONEpHXKaHHE FE CYTOMHOM  DaIHOHE,
Ku/eyr, fi— mons Hykanpa, noctynapwas us JXKT 8 kposb;
Tp -~ HOJAA RHYKJIHNZ, HAOCTYNAOUIAR H3 KPORH B KPHTHUECKHi
oprag.

DToT METOA HPHMEHHM AN BCCX PAIHOHYKANAOB, obnajaio-
mux ve 100% BcacoiBaunem m3 JKKT B KpoBb B kpuTHueckuf
opras.

OaHarKo Ha NPakTHKe PHTM, ANUTENLHOCTE M CPOKH BOCTYNAL-
HHR H3BECTHH HE BCeria. B raxmx cayuasX aHalu3 OQHOKPETHO
COBpanHHX BHASACHHN CTAHOBHTCA KpalHe WHeONPeRENEHHBIM.
MHuOKHTETL TIEPEXOfa OT AKTHBIOCTH CYTOUHBLIX BBHIZEdeHHll X
COAGPKAHHMIO B OPraHU3Me MOXKET HPHHHMATh 3HAYCHHA B AHA-
zazone 2—4 nopagkoes. Taxk, HanpuMep. comepmanmio ¥Sr B Cy-
TOURLIN BoAGTeHHAX na yposre 0,88 sKwu coormercrayer cozep-
KaHne RYKAHAa B opranpame ot 80 nKu (mpH oanckpaTtHOM no-
eryittenun g0 200000 nKu (npn XpOHHMYECKOM PABHOBECHOM Io-
CTYILIEHUH} ; CORepKanmio ¥7CS B CYTOYHBIX BLIECACHHAX HA YPOB-
ne 2,2 K cooTBeTCcTBYET coiepxanne B opranusme ot 20 uKu
{oanokparioe moctymienne) no 0,22 MKy {nps paBHORecun).
Ila VvKa3aHHY0 HCONDEASICHHOCTL OKA3BIBAIOT TAKME BAANHHE
MHOrHe Apyr#e QGaxTops: CYTOuHBe KOJeOAaHHS B SKCKpCUHH
HYKIHIOE, 38BRCRINE OT HEKOHTPOARPYeMBIX $axTopos {(4as
$Cs onp 2—3-kpatnee, Raw P8Py owu aecturawoTt 10, a gas
ypada moxomar 4o 50) w ap. DTH KoaeGaHHA HHBEAHDYIOTCH
yBeAuueHueM uwHcaa cyrok cBopa pmacacuuil. Ho na npaxteke
yBenwduenne BpeMmenn cfBopa Gosee 3 cyr BeceMa ofpesenn-
TEJTHHO.

HeonpeneneHHOCTE BEOCAT W HHAHBHIYaJbHHE BEDHALHH B
CKOPOCTH SHCKPEUMA HYKMAA, TIOCKOABKY Iepexcl OT RaHHLIX
YKCKPCUMH K COACPXKaHNKC B OPrajiu3Me OCYIHECTBARCTCH no
cPeRiuM GHOJOTHYECKHM KOUCTAHTAM, OTKAUHEHNS OT KOTOPHIX
HILANBHAYANBHEX 3HaueHHi MoryT OBT: Takwe 2—3-rpaTtHbie.
Ocrosian oyOKa, BOSHHKAOWIAH HPH HETCDHPETALNN JAHHLEX
SKCKPCUHH H3-33 HEONPEAEJCHHOCTH YCJAGBHI NOCTYNJIAEHHA HYK-
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ARAa, MomeT OHTL YMEHbUIeHA -NOBTOPHBIM, 3HaNH3OM, CHyCTs
10—30 cyr, nocae nepeBofa HaGMIOEAEMOI0 YEJOBEKZ B YCJO-
BHE OTCYTCTBMy 7nocTymjeHHs (ma 4MCTHE paunoH). 3a sto
BpeMz BEJaJ KOPOTKORHBYIIErO KOMIOHEHTA 2TOrD HYKJAHAA B
OPraH¥3MEe H BLIASJNCHHAX CTAHGBHTCA- HEﬁQ.’IHﬂHM. H G aKTHB-
HOCTH BBiASAEHME MOMeT OHTh ONPEASNICHO ero colepiKanHe B
opranHamMe, HO HE Mepee YeM ¢ 3-KpaTHo# owHOKoR. Takum 06-
pasoM, AaHHEBHT METOS NPHMEHHM TONBKO LAS NOJFYyYCHHT OpHeH-
THPOBOYHEIX AAHHBIX.

KOHTpOJlb 3a COonEpIKavHeM pPAaJHOZKTHBHLIX BeHIeCTB B Op-
ranHaMe JHU, DPOXHBAOWIHX BOMHIH YYPeXIeHHR HCIOABIYIO-
BGIX paANOAKTHBEHE BEUIECTBa, OCYIMECTBANKT TOALKO B TeX
cayuasX, KOrjia Ha {QCHOBE JZHHBIX HCCHeHOoBauHd OO0 LEKTOB
BHEIUHeR Cpell BOBHHKAKT NORO3PEHHS O NOCTYRJACHIM PajHO-
HYEJHIOB B OpPranraM MecTHHXx xutesefl. Texnuxa cBopa Buije-
acnufi B HX TepBuunoil 006paboTHH e OTIHYEETCHt OT PAHCE TPH-
seAenuabix, C60p BLiZeseHHE y JHL, 70 Xapakrepy cBoefl paborwl
He HMEIINHX KOHTAKTa ¢ PANMOAKTHBHBIMH HYKJHAAMH, MOXer
NpPOBOARTLCY B Fomamuunx ycaoBusX. [Ipobu Moys W Kazna or-
Supawr O8& Pasz B rofl B HeCKoabxuy TYHKTax (v 3—5 uenosex
Ha TYHKT).

Ind yTouHeuHs CONEPXREHHS. HYKJWJOB B OpraHH3Me ueso-
BEK&, ¥ KOTOPOTO [pH HEPBHYKOM OOCACAOBAEMH B BLIACHEHHAX
33PETHCTPHPOBARE YPOBHH, CO3RZN0IEHE RO3Y, NPEBLILIAICINYI0
I}pE}Ieﬂblﬂﬂﬁ YpOBeHb ZAH OTACJBHBIX JHU H3 HaCeJCHHA, €ro no-
Memaor {0 BO3MOMHOCTH) B YCJAOBM# cTalhonapa Zias cbopa
suinesielui 3a 3 cyt. Ileper cBopoM BHIRAEHHE ITOT UENOBEK
no/ked ue MeHee 10 ¢yT HaXOANTRCA B YCJAOBHAX OTCYTCTBHS
AOCTYNJIGHHA DPARHOHYKAHIOB . {Ha uHCTOM pauncye). AHamau-
3y TMOZBEPraloT pasnejablo Tpexcyroylnie NpobBH MOYE M Tpex-
tyTounnie Npobn Xang (C NPEABAPRTEILHLIM O30NEHHEM HAN B
cilyyae BHCOKOJIETYYHK H30TONOB -— '3, 20Pg-.npH MOKXpOM
O30JEHHH) .

3.2. TlocMepTHOE onpeeNesne

Konrpoan 3a sryTpeHHHM oGayueHHEM HesnOReKa MO aHaANM3yY
OpPraHOB W TKameH NPOH3BONHTCH uPH TMOMOMIM aHaAK30B CeK-
MHOHHOTC MaTepHaia, ROTODHE RANT NPAMOE YKalanHue ob YpOB-
HAX HHKOPTOPHPOBAHHOTO HYKMHEA Y HNAHHOro uejoseka. Ecan
VCTAHOBACHQ, YTO 0T YOJIOBEK HAXOZMACH B YCNOBHAX, HAEH-
THYHBIX TCM, B KOTOPLIX HAXCAATCH WHICAR ONPCACALHHOID paﬁ-
0Ha, TO NOJIYUEHHHKE PE3VABTATH MOIVT CAYMHATH OPHCHTHPOBOY-
HOI XapaKTePHCTHKON VPOBHEH ConepiKaHH; RaHmnoro HYKAMAA
B OPTraHH3ME CDDTBQTCTBy}meﬁ Fp)‘ﬂﬁbi MEeCTHOrD UACCIAeHUY,
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Jna ananiiza orfupaoT HA CEKUHH OPTaHBl H TKaHH, HMEK-
e HauGOABILYI0 KOHUEHTPAUKI0 HYKARAE, ¥ OTOOD KOTODHIX
He CORpOBOXKAacTes BHemmell Acdopmauuel Tpyna. B nporoxo-
A¢ BCKPHITHR Jeaawr ormerky 06 oTfope COOTBETCTRYIOIIHX
npof 4 paaRoXMMHYecKOTo avainsa. (OGpasnbl KOCTHOH TKaHI
(Tena NO3BOHKOS, pelpa % AP.) HCNORDLIYIOT iAis aHafAH3a Ha
CONEPMAanAE OCTEOTPORELIX HYKAHAOE (%°8r u #Sr, 40Ba, 210Ph,
226Ra u ?28Ra, ?2Th » #2Th, *%U u 9Py u np.). las onpenene-
HHR cofepmarun '] aHAMM3HPYIOT HMMTOBMAHYIO XKeaedy. Hyx-
SHAB HEJTe38, NHHKE, HTTPUS, DHPKOHHS, WEPHS, TY/HS, HPHILHS,
AOJACHAER Jeryc Boero obHapy:RHBaIOTes B neyeny (200 r ua npo-
Oy). Tlpu npeAnonoxeHRH a3POreHHOIO NOCTYIUIEHUA HA alia-
auz ueaecoobpasdo orbupats Jerkoe. OrGop obpasues nartonc-
FORHATOMHYECKOrO MaTeépHana AJf YKA3aEEMX uesell or TPYNoB
JHi, porafluny BoACACTBHEe HH(eKUuHonlinix 3abonesanuii, npo-
H3BOANTH HE CJAEAYCT RO SNHAEMHOJOTHUECKAM COOGpaMKeHHsM.

KoHueATpauns pajHOHYKJIHAE B HCCAGLYCMHX Opraiax wue-
JGEeKE, NpH Ko‘mpoﬁ CO3AACTCR IIpeie J03u ANMA OTAeNbHbIX
QML H3 1ACCAEHHN, MOmet OLITh OLEHEHA M3 pacuera

HC s urKafopran
10-m wrfopran =

rac JCa — DONycTHMOR cOAepxaHHe pafHOHYKAHZA B Opra-
HE, TIPH KOTOPOM CO3J3eTCH COOTBETCTBYIOMMH fpened Eo3ul Ass
Jauy 13 xarteropHd A (cm .taba. 4, KoJaokka 4); m— macca op-
vawa, 1; 10— wosdhduusent, yuurssaouwud vepexon or HCa
i ICs, T. e K AOUYCTHMOMY COREPIKAHKRIO AN JAHL KaTeropuH D.

B ra0a. 4 npusenedn AaKHBE O AONYCTHMBIX KOHREHTPARHAX
“Sr i '¥Cs B opraHax, NpH KOTOPHIX CO3AANTCH PErIaMCHTHPO-
pauusie 8 HPB-76 npeaean an3,

Takan Goasmas pasHHUA B VAEHLHBEIX KOHUEHTPAUHAX,
Q uKu/xr, 06pACHACTCA, BO-REPBBIX, PA3JIHUHEM HPEAEIOB I03bl
JUIS ONPeASIeHRBIX KPHTHYECKEX OPTAHOB, BO-BTOPHX, PasiHunem
8 3DOEXTHBHLX MOTJOIICHHEX SHEPrHAX, KOTOPHE B CBOK Oue-
peiab MR Y-HSAYYAOLMX HYKAHAOB TakiKe 3aBHCAT OT Maccal
oprata (TouHee OT ero apdexTHBHOrC pagnyca). B Hopoll Mogesn
MKP3, B KOTOPOH HCTIOABL3YETCA NPHHIHN «MHLIEHL—HCTOYHHKS,
Qe '¥Cs aas BceX OpHBEAEHHBIX B Talsi. 4 ODraHoOB AOJIKHBI
Grt 1 NPHMEDHO PaBHH Qp ANR MBLIL,

Aaa koHTpOIR 32 cojepmanuem *°Sr B opranusMe ueioBeKa
oGpasusl KocTelt OTOHPAIOT OF MEpTROPOMCAEHHBIX AeTell, OT TPY-
nos feTefl BCEX BO3PACTOB H B3POCABIX. Y TPYNOB MCPTBOPOW-
DCHALIX ¥ feTell B BO3PACTE JIG ORHOTO roia MOTYT 6WTh oTofpa-

3
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nu mobbie BHAM Kocrefl. Y TPYNOB B3pPOCABIX CARAYeT Npef-
HOYTHTENbHES srﬁﬁpara RKOCTH NOO3BOHOYHHKA (T€A2 HO3BOHKOB).
B cayuae saTpyAHEHHi Caelyer oT6HpaTh ApyrHe KocTH (pebpa,
TPYHHEE, KOCTH Hepena, Gefpa # T. A.}). Koauuecrso Koersoro
MarepHana, HeoOXORHMOe AAN PaAHOXHMHUCCKOrO aHajiu3a, co-
cTaBJiseT OT MEPTBOPOXKAEHHEIX AeTeH H AeTefl DO OAHOTrO rofa
He MeHee 70 r, 3 AJsA OCTaJARHBIX BO3pacToB — He Meuee 200 r
0T ORNOTO YeNOBEKa.

TabGauita 4
Konuentpaunn paiHORYKAMAOB B HCCREAVEMBIX OPraHax,
np¥ KOoTOPOR COSAReTcn npelell Ho3n
AA% OTEEABHLIX QUL U3 HACeReHUR
{5 sKufxr copofi TKanu)

AC, , Q..
H Opr Macea, ) A B
FEARK prax m, ¥ RR%/opran rKufsr
" sy KOCTH 7 2000 29
JerKue 10 760 70
MBS 30 14 000 47
wiCs HeteHs 1,7 3500 206
CERCSEHKA 0.15 . 340 2300
nerxye Lo 2000 200
ﬂﬂﬂ NCAYHEHHA AOCTATOYHO AOCTOBUPHBIX BeVIHYHA, Xapak-

TEPHIYIOUIHX YPOBeHb COAEpIHaNHs 0Sr y Hace/eHHs AAHHMOTO
pafiona HAH ropoia, HeoGXouuMQ OTOHPaTh B, FOA RJf HCCAER0-
BaHHR TPOOH KOCTedl He MeHee, 4eM OF 30:—40 ymepumx Jun
KaxAOH BO3PacTHOH rpyMNisl ¢ COGTBETCTBYIONNM PaBHOMEpHBIM
pacnpejenenneM HX no noayrozusaM.. Heobxoanmocts Goabluoro
uucAa aHanu308 OOYCJOBJEHZ 4UMDOKHMH,  HMHIAHBHAY8JAbHBIMH
koacbanusMy {B HpeAesiaX OJHOIO NOPSIAKA,.a HHOrAa u Hoace)
YHCACHHBIX 3HAYCHHH COmEpKaHHA YSr B KOCTHOR TKaHu Jawaed
A3 Jobo# MecTHOCTH. F3-32 HH3KOH CMEPTHOCTH HCTCKHX KOH-
THHIEHTOB BO3MONCHOCTh HCHOJILIOBEHHR KOCTHOrO MarepHafia
OT AaHHON BO3PACTHOHN Ipynnkt orpakHyena. [Nostomy aas auna-
AM33 Ha cofepxanne B opranusme *Sr caexyer HCNOAL3OBATL
SKCTPArupoBaRune 3y6n. O160p npol 3y608 npouasoaaT & 3y6o-
BpayeOHEiXx kalHHETaX, CTOMATQAOTHYECKHX OTAEACHHSAX JiCc-
4eOHO-NPOPHAAKTHIECKHX YUPEXKACHHH, HA CENBCKHX BpauebHbIx
yHacTKax u T. il

3yGut 0T pasJUYHBIX AHIL CeAyeT OGBeAHHHTh B OTAEIbHHC
Bo3pacTHuie npolH, npHueM xoaivecTBo 3y06oB R Kaxaoil npobe
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A0AAHO cocTaBianTh He mexee 30—40 wryk. [las nosospactHod
COPTHPOBKH 3YOOB BBLLACASIOT CJAGAYIOL(HE Tpyanu: RO 7 JeT,
7—9 ner, 10—13 ner, 14—19 ser, 20 ner u crape. Keravenn-
HO MOJOYHLIE 3YGH HAeTell COORpaTh OTAGNBHO OT. NMOCTORHEHBIXN,
Mlas cBopa 3y60B B CTOMATONOFHUECKHX KabHHeTaX yCTaHaBi-
eawoT G6anka ¢ 5—10Y% pacTBopom dQopmannHa (fas Kaxaoh
BO3PACTHON TPYNnNB BBLIGASIOT OTARMBHYK: GaHKy C COOTRETCT-
Byulelt 3THKRETKON Ba Helt), KyAa ® OHyCKawT 3yOul nocie 3KeT-
PARKIHH.

B reuerHe noayroAa Hazjemnr ordHpaTk (HpH  HanHMuH
maTepHasaa) ue mence 8~10 npo6 3yGoB KamKAOH H3 MEpeuHCeH-
IEBIX BO3PACTHHIX IPYNN JoAed.

Maa npod KOCTHOrO MarepHana B CONPOBOAHTENLHOM AGKY-
MeHTEe HEODXOAHMO YUECTh CAERVIOHYI0 (opMy:

N DaMuams, . - Mecrosuress- | TTPHIHYA Hanmeno-

N B, Moa | Box- | Jlava {oepy g pocnen- | CMepTH BanHe

opaes DrYecTno pacy {emepTM] yne 1) aer HIIH Kocrelt
Anar#os

B aalboparoprd no 310t e ¢opme BEAYT XKypRaAa AJis poe-
rHCTPpalMy RaHHBIX Opob.

Ilpn nepecsiake npof KCTparupoBaHHBIX 3¥60B COMPOBOAH-
1€/bHbiA IOKYMEHT COCTaBIAIOT 00 CiAeAyiomel dopme:

YUneao
. Hata Bozpacr- s
Ne Meeto ordopa apoG oTfopa nan SYGOB | [{pumenatinte
apolin (uncenennut® oyuwT) a6 rpynna B npo-
"~ - Ge

AOKYMCHT HOANMCHBAeT OTBCTCTBEHHOC JIHIO.
[Mpu pacuere cozepwxanus %Sr B oprann3Me no peayasTa-
TaM ONPEREJICHHA €ro B OTAGJBLEMX NpofaX peayasTarhl paidHo-
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XEMHYECKHX aHaNH30B KoCTHOM  TKAHE HeOOXOAMMO BHIpaXaTh
B KH, pacculTannsIX Ha eUHHIY MaCCH cHPOro ofpasua, a Tak-
e Kn na 1 r kanpius (c, e.). .

[Ipu oTCYTCTBHH MeCTEHX RaHHBIX O COLEPHKAaHHH Kaibllist
B Npoe HCOONLAYIOT NapaMeTpnt <«CTaHAAPTHOTO» YEAQBEKE.
[lpubumMalor, 4T0 Macea CKEJETR p: CHPOM, HATYDaJbHOM BHAE
paBra 7 Kr, B HeM cofepmurcs 1 kr xaapuHs. B 1 r RocTH co-
nepxures npumepro 150 r xaabnus. OTCIOZR C. €. COOTBEICTRYET
1,5-1071% Ku %Sr na 1 kr wkocTi. 3oaa xocreH cogepmnr 38%
KAJABLHS.

Tax xak panHoaKTHBHMH CTPOHUHI HEPaBHOMEPHO pachpe-
JAEAAETCS B CKGACTE B3POC/IONG UEJOBEKA, 3 AN aHaJAH3a MOCyT
OniTh HCNOJAbIOBAHB PaljiHYHBE BHEBL KOCTeH, AJA noayyenus
JaHHBIX O KOHueHTpauuu: "Sr p HeAOM  CKeAeTe  HOROAL3YIOT
KO3(RUEHEATH  HOPMaNK3IZLHH, KOTOphle NPEACTanasior coboil
OTHOUIEHNA Kouuentpanuh ¥Sr, ppipamchiHe B €. €., ¥ OTARIDL
HOHl KocTH K uedoMmy ckegery. [lpHuem KONHUCCTREHHBIC 31auc-
MHS HX MEHRIOTCS BO RpCMeHH. Tak peinuifia HX COCTARJAA:

1976—1971 . 1976 1.

IMoasorouRUK ) 28 16
Creser * '
Benpo {muadmna) 07 07

Creaer ’
Benpo () L0 i2
Creaset
Pebpo 0.8 1,0
Cxener
Hepen 08 0.7
Cener
I'pyasua 14 14
Cxeqer
_Ta3 — 15 —
Cyeaer *

Has noaysenns panunx o cofepxanun 951 BO BCOM creaCTe
o anaau3y OAHOH H3 KOCTeH pesyabraTsl 4Haqdnsa caeayer
pa3icruTh HA BEJHUHHY COOTBEICTBYIOUlero Kos(pdpunenTa.

Mpurmep. IIpA anaause KocTH wyepena YCTAHOBAEHO CO
aepxaunne B Hell 0,5 c. e. 99Sr. Pasneans 370 3HA'IEHHE Ra COOT-
gercrayiomnd Kospguupent (0.8), noayuaem, HTO KOHUSHTpAUNS
CTPOHLHA BO BCeM CKeJete coctaenser 0,6 ¢ €.
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Fpx pacuere cogepxannst 98- p ckenere NoO KauHLIM anadn-
28 OAHO{ KOCTH KOPPGUUHEHTH HODMANH3AUHE TPHMEHAIOTCSH
TONBKO A B3pocanix jux {crapure 20 ner), Tak Kak v merefl
MOAPOCTKOB Pachipeliefienie €70 B CKeJere NOYTH DPABHOMEpHO.

Ipu onpemenennn PSr B CReneTe MO COAEPKAHUI €rv B 3y-
fax MOXHO NMOAL3OBATLCH ChAedyrmuME kosddmuweHTavu HOp-
maqanzaudn (raba. 5).

TaGauua 5
3uauennn KOMPOHIUHEHTOR HOPMANNIAUR

Kosddunuuerts: HopMaaH3auneg syObifckeast

Bozpacr,
p i nKujfxe c. e

19711973 re. i 1676—1978 rr. | 1978—1973 er. ; 1976-—1978 17
Crapuwe 20 09 1,38 045 | oeo

Or 110 14 1,5—18 — ] o9 ] —

I'uruenuueckyo OUeHKY YpoOBHeH coRepxanus %Sr B opra-
BHIMC YCADBEKA AJIOT HA OCHOBAnMH CONOCTABACHHS NOAVIEH-
HLEX Matepuaios ¢ nopmarusamu (HPB-76), xoropsic npuseku-
TeALHO [JIsT BCErO Hacedenusa coorsereTByioT 67 ¢. e, uto 2as
B3POCAOro uejoBeKa cocTasaseT npumepro 1-107% Ku/kr cuipoii
xKoeT#, CONOCTABARTL HEOBXOANMO HE TOALKO CPEIHME, HO TalKe
kpaitane (nanfonuule) 3HAYeHHAA, OOAyUeHHBE AJst TO# HIH
knoll BO3PaCTHOHR CPYNOB HACENEHHA, C YYETOM YACTOTH NOBTO-
pPREMOCTH HX (B NPOUGHTAX KO BCEMY HUMCHY HCCMEAOBAHRRIX NpOb
AauHol rpynng).

[Ipu KoHTpoONe 3a cogepanneM '*7Cs g opranyame no anaiu-
3y TKaveff HeoOXoauMO yuecTh, uTo "7Cs nocTynaer B OpraHH3M
geaoreRa nperMynrectrenno ¢ nwmed. Mz JKKT on noanoctuw
BCACHIBAETCSl W IOYTH pPaBHOMEPHO pacHpeleiseTcs Ho BCeM
opravaM H TKaHsM. M3 opraunsma ¥ Cs BIICASCTCH B OCKORHOM
¢ moyoit (80% ). DddexTusHI HEDHOX NOAYBLIBEICHHT €O
xosefaerca v OTAe bHBX Al oT 60 zo 200 cvT, Ho aas KouTpoaRA
Cro NPUEEMAOT pagHBM 70 ¢vT {y B3pocapiX).

Has gecacacsariil orfupanwT 00palup KOCTEH HAn Mpldes-
HOM TKaHH OT aMIAYTHPYEMBX KOHEGROCTeR npH cayusRunix Tpas-
Max (M3 XHPYPTrHUCCKHX OTHeNeHMil) HAH CeKUHOHHBH MATOpHad,
B OCPRYIC OYepeilk. OT norgbulHX NpH  cAyualHLIX TpPaBRMax.
TonbKO WpH OYCYTCTBHH TaKoro MatepHana npolbu orfupawres
ot JdH, nornbuEX noaeAcTsHe 3a00J€BaHHM, HE CONPOBOKAEN-
IHHACSA ANHTEAbLHEM npefpBanien B JeueQHOM yUpeKAEHHH.
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IMopazox oT6opa, KOHCEPBHPORAUNA ¥ TPAHCHODTUPOBKY HPOS
KOocTHOH TKaHH, orbupaemolt gns onpenenenus '*Cs ocraetcs
TeM Me, UTC B JJIsi @Hanu3a -Ha concpxanne ¥Sr. Ozunako macea
Hapeckd o0pazua kocrel AosiKHa OMThH OoNbliell B cOCTaBadTh
400—500 r. Beugy Toro, uTO yKz3aKHafd HaBeCKa 4acro He MO-
Ker GHWTE HpeAcTaB/eHa ONHHM BHAOM: KOCTH, JAJf aHaan3a
JNOMYCHKAT oGbeARHEeHHe Pa3IHYBLIX KocTef OZHOFO B TOro e
mUNa; HanpHmep Ocaep, pefep, yyacTKOB uepena B T. n. Ipu
3TOM B COTIPOBOJMTEABHOM JOKYMEHTE HeoOXORHMMO yKa3ath Be-
COBYI ROJI0 Kawpaof KoctH, ouwrenmed B npoly.

B cayuae HeBOSMOMHOCTH 0700pa VKa3aHHOTO KOJHYECTRA
MATEPHANOB ¥ COEOTO TPYTA, AONYCKaioT o0LenHHenHe o6paios
kocrefl, oro6paHHHX 0T HECKONLKHX TPYNOR = COOTBeTcTBYIOHlEH
BO3PACTHOA TPYNME, YTO AOMKHO GHTh TaKXKe QTPaXeHdo 8 CO-
nposoAHTENbHOM ROKyMeHTe. KonmyecTBo orfupaeMuX npof H
YACTOTY HCC/ELOBRHHS HX . ONPEHENISIOT. PEaAbHHMH BO3MOMHOC:
TAMH DanuOJOrHUeCKOR TPVIIIBL

Macca npofust MpumeyHOH TkaHW ANR YCTAHOBAEHHN B Hell
3TCs ponwHa Gurth ne Mence | kr. ITpoSy orfuparor oT Tpyna
PABHHIMH TI0 Macce HACTAMM H3 DPHA2 OPraHoR: CepIuUa, AroRHY-
HEIX MBIIEH, MBIUL XHBOTA ¥ T434, MIA HauMeubleil nedopma-
uny tpyna. Orofpanuyrn  npoly noctaeaswT B JaaGopartopHio
® CTCKAAHHOR GanKe.

ExteMecAuHO paguodOTHYECKAS FPYNNa IO BOZMOMHOCTH OT-
GupacT ¥ amaJH3HPyeT Ha colepxanne 'Cs He MeHee mBYX
npob. Jenaredbuo Asa pdsa B ron (B Mapre u ceHrabpe) orhu-
paTh npobe Maccofi no 2 Kr W nomoBHHY KaXpofi npobH, mped-
BAPHTENILHO 030JeHHON, HanpaBiRTe NOuToBOR GaHAmeporslo AAd
NapaisnespHORO KOHTDOJA aHa H3a B HHCTHTYT, OCYHIECTBJAID-
UHA METOXHYECKOe PYKOBOACTBO. B coripononaTenbHOM LOKYMEH-
Te HeofXOAHMO YKa3aTk AAaTy oTlopa npofH, ROIPACT, YMEPHIETO,
710N, MECTOMUTENLUTEO B NOCNEZHHE B2 TORA, NPHYHHY CMepTH,
coctas npolu (opradd, OTKYAA BRATA THRHL), €€ CHIPYIO Maccy,
Maccy 3oan.  Ecan mepechnamr  seosoneHuyio npoby (koraa
OTCYTCTBYET BO3MOMKHOCTH O3CNEHHE mpH temnepatype 400°C).
TO ee BHCYWHRAWOT H JHIIL B Kpafivem caygae KOHCEPRHDYIOT
n 3agpuitoft 2—3-amrposoll  crekanuHOR  Ganke 5% pacTeopom
Jopmannua.

Awanus sOJ0C BHUONHSIOT _HE colepxwanne ‘¥FCs. Boaocw
OTOHPAIOT B MyMCKHX NMapHKMaXepCKHX HENocpeACTBEHHO C TNo-
kpuiean. B oaxy npoBy orfupaior 1 Kr BoJsioc, T. €. BPEMEPHO OT
200—300 venosex. B ron orbupaotr oAtk npob.
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Bogockt B aafopatopil  O3CARAKT  OpH  TeMTERATYPC
450--500°C, npepsapnresabHe 06yramBas HAa nAMTKE. 3Haue-
HHe Kosluenrpauuy '%7Cs, coaepmxauieroca B sodocax (ma | kr).
YMHOMeHHOe Ha 3,5, cOOTBETCTBYeT AKTUBHOCTH T€aa YHeH0BEK3
(e XKu na 1 xr). YMuoxenue 970it penuynnn na 70 gaer cpenuee
CONCPIKAHKE H3OTOAA B OPTaHH3Me CTAHIADPTHOMO YEJ0BEKA.
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I''mapa 4

METOZB PAJJTHOXHMHYECKOTO AHAJH3A

4.1. OcHOBH PaJHOXHMHYECKOr0 aHanH3a

Pappoxamugeckufi anajgH3 NPHMEHAIOT B PaXHAUROHKOR TH-
THeHE I8 HACHTHOHKAUHH H ONpefe/ieHHs KOHUEHTpauu
PAAHORYKINAOB B OGBLeKTax BueilHell cpenwt ¥ GHompofax. 3T
AaHHEE HCOOAB3YRT NIPH OUEHKEe PAZHAIROHHOA o6CTaHOBKH I
A03 H3JyYeHAA, TONYYEHROTO HaceXeHHEM. PalHoXHMHYECKHA
AHaJAH3 COCTOHT Y3 HECKOABKHX HEPa3pHBHO CREIANHBIX CTajiui.

4.1.1. Or6op npo6 nAs pPanMOXHMHUYECKOTO aHafiiH3a

Beanuuiy npoGH, HEOOXOZHMYI JJS pPRAHOXHMHYECKOIQ
AHAMH3R, CNPEdeAANT © Y9eTOM KOHIEHTPALHY PaJfHOAKTHBHOTO
H307ONa B Hell W MeToZa H3meperus pappoakresHocTH. Oua Tak-
JK€ 3aBHCHT OT NOCTABASHHOH pafiHalHOHHO-FHIHEeHHYEeCKOoH 3ana-
yi. [Ipy peltiensH BONPOCZ 0 BOIMOKHOCTH WCHOAB3OBARHR TOTO
HIH HHOTO MRIUSBOrO TIPOAYKTa, HaupuMep xnefa, HeoOXOAHMO
HCXOAHTh M3 YPOBHS NpPEAENLEHO AONYCTHMOrO NOCTYILAEHHS pa-
nHoHsoTOnA B opraHHsM. JonycTeM, WTO B PAHON 49eJO0BeKa
sxopur 500 r xnefa ¥ OH sBNsieTCH GOEHCTBEHHHIM NPOAYKTOM,
3arpA3HeHHHM pPaNHOAKTHBHHM IesneM, CyToyHOe MoCTynheHue
197Cs B Oprak#sM YenoBeKa He ROJKHO npesmmats 2.2- 1072 Ku.
Crenoparenbo, B 500-r mopunn xneba ne noamuo GuiTh Goxb-
ue 2,2.1012.22.10-9=4,8+ 10° pacr./Mux.

Jlas nameperus f-zktepHOcTE 197Cs HCOOAB3YIOT MadogoHe-
BYIO YCTAROBKY ((hoH == 3 mmm./mun). KosddumyenT e Memx-
Ay aRTHRHOCTHIO '*TCs W CKOPOCTHLIO CueTd €ro P-uacTHI, HCnyC-
KaeMHX ToncTocHORREIM npenapaTtoM, paeed 10. Mycrs cpenunii
XUMHYECKHA BHIXOL HM30TONA, KOTOPHI 32BHCHT OT KAYECTBa pa-
60THl XHMEK2 H OT H30pauHofl Meroauky, pasen 50%. 3rux cee-
JAEHUT RUOMHe NOCTATOYHO IVIA ONPEAeneHHR BEAHYHHEL NPOBH,
KOTaPYio HeoBxomuMo e3nre Ha aunanaus (4800 paco./mun B apu-
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RATEIX  YCAOBHHX  HMSMepeéHHS  2KTHBHOCTH  COOTBETCTBYIOT
480 wmn.fmun). IIpu done ycrauoBKYM, pABEOM 3 HMMIL/MHH,
MOMKHO JOCTATOYHO HaJEMHO H3MEePHTb [penapaTt, CKOpoCTh
cueta KoTopore pasea 15 amifmus. CaeposaTennlo, Afisi aHai-
3a CAEnYeT B3ATb
480 pMu./mun — 500
15 umrn/mMun — x
15-500 -
X = —— == |5 r xueba.
480

YuuTHBafA, 9TC NPH XUMEYCCKHX OUePaLuAX TepsaeTcs B cped-
HeM 50% aKTHRHOCTH, HYMHO VABOHUTL 310 EOJHYECTBO M OKOH-
TaTeALHO B3ATk AAA aHannsa ne 15, a 30 r xaeba. B obBuem
cayuae NpH HeOOXOHHMOCTH onpezencHHs afcOoaloTHOB akThs:
HOCTH pajHOHIOTONA, MHHEMAJbHYIO HABECKY npolbl OLeHHIAIOT,
HCXOAN H3 OMHAReMOU KOHUSHTPALHK H3oTona B npobe H end-
emofl TOUHOCTH oRpenenesns. Hamnpsuuep, oxunaemas KOROEH-
Tpanus '¥Cs B Monoke — 5-107'% Kufn, . e. 11 pacn./uuufa,
iy 1 wmn/vun/a. HagexHo MOXHBO H3MEPHTR CKOPOCThL CuCTa,
GPeBLINAIONIYEY $OH HIMEPHTEAbHOH YCTAHOBKH B TpH pasa,
7. & 9 mmn/mHd. CACKOBATEALHO, HAa ABANM3 HYIKHO BasTh ne
MeHee 9 A MONOKA.

4.1.2. Brecenue HOCHTEdel W MEHepaaHdamus npod

Hocutensms panyoakKTHBHEX H30TONOR OOHUHO CAYIHAT CTa-
Ouiibubie #3OTOMH gofapisfieMue B TpPOGH B BHIG pacTBODOB
TeX WAE HHEX coaelt. Ecnu H3 npo0u NpeANOTaraloT BHIACAHTH
CAMHCTREOHHLIE H30TOIN, XHMHYECKOE COELRNEHHE 3JIEMEeHTA-HOCH-
Tedsl He MMeeT HHKAKOrC aHayeHHs. Tak, ANA splaedenus Y
MOMHO HCHOAL30BaTEL B KauecTBe KOCHTRIAN JAOHIE COMH HTTRHS:
XJOPRA, RUTPAT, cyabdar B np. OaHako HHOTAa rpebyercs Bu-
deseHue H3 npobel asyX u Gojee paiMOBEYKJHAOB. B Takom cay-
yae AHHOHBI conell HocHTesel HOMXKHH OuITh monofpaHH Tak,
uToOH MX BEEJEHHE B PacTBOP He Memato ananusy. Hanpumep,
ecaM H3 Hpobu JomxKer 6uiTh Bhlaeaen 'PBa, HepasyMHO BBOJHTD
aon SOOI ¢ kexnM-a60 M3 HOCKTRAEH APYFMX HYKJRZOB, TaK
KaK 3TC NPHBEAET K MNPEWALBPEMCHHOMY H HCKOARYSCTBEHHOMY
OCAKIAEHHI0 cyibdaTa Gapus, B TAKOM C/AyUae MOMHO H3MCHHTDL
CXeMy MOCHEA0BATCALHOFC BHACAEHHS HYKJARNOB Tak, 4rtodu
90Ba ¢ nocureneM Obia  BHAEReH NEPBHIM B BHAC cyibdara
€ noMowmpio cepuoll Kucaorn. Ofnaxo npome NPHrOTOBHTH pac-
TROPLL BCEX HOCHTENEN B BUAE HHTPaTOB (XJOPHIOB).
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Hurpar uz xnopria uacTo MOXKHO OOAYVUHTL HPOCTHM BHINA-
pHBEAEMEM COJIH ¢ a30THOR KHchotoil. Tak, HanprMmep, H3 XJopH-
lla UE3HA MOXKHO NOJYYHTb HHTPAT 1Ie3Ms, NOMeCcTHR coiab B dap-
GOPOBYIO YAMKY, CMOUHE e HeGObMNM KONRYECTEOM KOHHEHT-
PHPOBAGHHOH KHCJAOTL M BHERapus Ha kumsimed soasnoll Gane
nocyxa CsCl + HNO; = CsNQO; + HCI 4.

Tak e MOXKHO NONYUHTh H3 HATPATA XJOPUI LESHSH, eci
BHTAPHBAHHE BHIOJHHTE € cONAHOR KHCIOTOR. B ymofoM u3 aTiX
c/iyyzep BNAGAAIOLIZACA H3 COMH: . CBOGOLHAS KHCJIOTA Yheraer
JIDH HarpeBalHH H 3aMeinaeTcs HoGaBnaeMoli B H3GHTKe KHCJIO-
Tofl. Takoe npeBpaleHHC - HEBO3MOMHO, €C/IM KHCI0T3, COJlb
KoTopoft umeercs B nabopaTopuu, YJETyuHBagrcs TpyAHee. uem
KHCI0T4, KoTopoli o6pabaTuBanwT conb. Hanpumep, cyabbar
He3Hsi Henb3f NPEBPATHTH B XJODHZ MJTH HUTpAT HE3HA NPOCToi
06paBoTKof COOTBETCTRYIOMMMH KHCAOTAMH,

Henonpsobanue Hocutesel 3HaYHTENbHO YNPOW(AET aHAAH3,
TIOZBOJIAS] PHMEHATH A BhiJEJacHHs HYKJIFIOB PeaKilHH OCaR-
ZeRMs TPYRHODACTRODHMBIX . COMeH H KOHTPOJIHDOBATH HORHOTY
BBIETICHHS.

KonuuecTBO BBOARMOTO HOCHTE/AS 3ABHCHT OT NPHHSTHX yo-
JOBHE HsMepeHHs DAaFHOBKTHBHOCTH npenapara. Kak npaeuno,
CHenyeT CTPeMHTBLCH K YMEHLIIEHHIO KOJAHYECTBO HOCHTEAN, Tak
KaK 3TO NpHBOAHT K NOJAYYEHHIO npenapara ¢ Jojee BHICOKOH
YAeAbHOH aKTHBHOCTLIO H K. COOTBETCTBYIOIEMY YMEHLIUCHHIO
KoauuBenTa CBA3K Memnj'; CKOPOCTLID CYeTa H aKTHBHOCTHIO
npenapata. KoauuecTso HOCHTEMS: He 32BHCHT OT BEIHURHH [po-
6ui. Hanpumep, npn Buigenesnn %Y u3 npofst BOAE KOJIHYECTBO
HOCHTENA AOJKHO GbiTh OXHHEZKOBHIM RaK gas apob obnenmom
500 &, Tak m A npoG  obweMom 1 a. Ecnu ofbem BasiToll Ha
aHalH3 NpobH CHHIIKOM Be,;mk, MOXKHO -Z0BABUTE KOJACKTOPN i}
HOCHTEJIb, OT KOTOPOrg HOCHTEdh. OPelenseMOro H30TOHa Jerko
OTREJHThL B NOCACAVICHIMX XMMHUYECKHX onepaumsx.:Tak, Hanpu-
MED, VIS KOHUECHTPHPOBAHMN H30TONOB PEAKHX 3eMenh 2 Gonb-
muX npo6 BUAK B HHX MOiKer ObITH BBEACHO B Ka4ECTBE KOJEK-
TOPHOIO HOCHTEJIsi KEeNeso,
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Boga — 100 n
+ HocHTeNL: HTTpHE — 50 mr
nepui — B0 mr
Jantan — 50 mr
Beero: 130 mr

+ XeJie3o — I r
+ NH;OH

N\

Ocagor Puibrpat
TR{OH)s

Fe (OH}a

§ 2n. IICH

PpacTBop

2 u. HCI

+ NH4/OH (a0 pH 2}

/N

Ocanor <PuavTpar
TRz ((:0201)3 ARJCIO

OO0BuRO KONNYECTBO BOCHTEAR BHOKPAKT paBHKM 30—60 M1
B NEpecyeTe Ha BecoBYID GOpMY, B BHIE KOTOPOf HUCHTeNb
BLUEAAIT B3 BpolK 1 B3BCWHBAKT. [IpH H3MEpCHRK BKTHRHOCTH
Hd CTAHI2PTHHX aJIOMHHHEBRIX [OLAOMKAx nhaomiazbie 2,5 cM?
TONIGHESA ipenapPaTa OKasmpaeics [IPpH 9TOM  paBHOH  12--
24 mrfcm2

Hocurenr mosmes Oblth BBeZed B Npoby g0 Hayajia €C XH-
MH4ecKOR 0OpaGoTKH, T. €. R0 MHHEPARMIAUUH, WTO APEEOTEpA-
THT HEKOHTPOAHPYCMYI0 HOTCPIO H30TONA.

OfouHo aHajuzupyeMule Bpolul COAepidaT B CBOEM COCTARE
OpraHHueCKHE BellecTBa, KOTOpbie AQJKHLL CHTL PaspyuwieHH
e3 nOTEpH panHOHYKJIHAE Ha STane NOATOTOBKM npofbl K aa-
JH3Y C HelNsI0 NOJYYERHS HCXOAHOrO rOMOreHHOTG pPacTBOpa.
PaapylueHnre OpraiHyeCKHL BOIMECTB NPOBOART, KaK NPaBHAQ,
NYTEM CYXOUO HAH MOKPOTo o3ojexHs. Bubop cnocoba MHEEpa-
AB3GIHH 3aBHCHT 0T Maccw (ofbema) npobu, ee (PHIHYECKOTO
coctogRRs  (MMAKOCYL, TBEPAGE TEAQ), TPYAHOCTH OKUCIERUN,
JETYUeCTH COGRHHERHA ONPEAesHeMOT0 HyKJjuia ¥ T. X Mokpoe
osonenne Tpebyer GOABUIHX 3aTPST TPYAa H BPEMEHH, -ueM Ccy-
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X0e, HO B Pe3yAbTaTe MoAydalnT JerKopACTROPHMEI 0CTATOK MH-
HepaabHuX coseff. [loTepu onpejensieMoro BeUIECTBEA NpPH $TOM,
KaK IPaBU/io, MHHHMAABHH.

Cyxoe o30JeHHE = onepanus GHCTpas H MeHee TpyaoeMKasl.
MunépaJn3alidH MOMXHO TOABepraTe §0abllKe B0 Macce Opobwl.
Vix BHICYHIHBZIOT, 3aTeM NOMEHIawT B. $appOPOBHIC THINH H
cxHralT, Os0jeHue HPOBOANT B MY(PEALbHOR HeudH C TepMopery-
AATOpOM, MO3BONAIIIHM H3MEHATE TeMIepaTypy Harpesa ot 400
fo 900°C, He caesyer AonmyckaTe BOCHJIAMEHEHHs BeINECTBa
BO BPEMA O30JCHHS, TAK KaK 5TO MOMET NPHBECTH K NOTepe HYK-
anpa. Ecni B aose comeparcsi OGYrJICHHbIE MACTHILHL, COACPKH-
MOe TH{JIsA HOCHe OX/IAKACHHS, CMAUHBAIOT KOHLCHTPHPOBAHHOH
430THOR KHCHOTO#H, BmcyLuﬂsaroT H Wpokaaupalor ciie pas. B-
pe3y/ibTaTe MHHEDANH3aUHH 'TIOAYUYAI0T OCTATOK, COCTOARIKE
H3 CMECH COMEH H OKHCAOB, KOTODHI HHOrAa ¢ TPYAOM PacTBO-
paerca B kuCaote. HeobxoaHMo YYHTHBATL, YTO B NPOHECCE Cy-
XOTO O30JICHHSI MOTYT NPOMCXGANTE- NOTEPH HYKAHLOB, o0pasym-
HIHX COGAHHEeHHs, AeTYyYHe NpH BHICOKOH TeMueparype.

flon pacTeopenHeM Npobnl NOHHMAKT NOJAHOE NEPEBEACHHE
ee B pacteop. [loswoe pacrpopenne npo6 B KHCJAOTax, Kax npa-
BHAQ, HOCTHIaIOT B TOM €JAYYa€, KOTAA B :HHX QTCYTCTEYCT KpOM-
HeBas KHCAOTA. YiAajeHHe KDEeMHHS MoXer ObiTh BHIOJHEHO
obpaborioil npob MIaBHKGRON KHCAOTOH Hiu ee consaMu. Hasecky
30016 ROMEILAI0T B WIATHHOBYK (TedWIOHOBYID) YALIKY B CMayl-
BaT KOHUCHTPHPOBANHOA a30THOH KHCAOTON. 3areM OpHAHBAIOT
CTOABKO JIABHKOBOH KHC/IOTH, YTOOH -BHUIETHJIACh IJKHAKas
hasa, crapAT wallky ‘Ha KHNAWYIO BOAANYIO BaHIO H BEHIADABAIOT
KRCJIOTY, HOCTOAHHO NepeMeinnsas N2 THHOBOH {'re@.norroaou)
nasodrofl. ITouTn cyxol oCTaTOK CHOBA CMa4HBAIOT a30THOH u
IJIaBHKOBOH KHCIOTaMH H NOBTOPAIOT BHNapHBaHHe, Buinapusa-
HHC C {LU1ABHKOBOI KHCJHOTOR HEOGXOAHMO BRINOJHSTE OT 5 {Ha-
Becka ! r) no 25 (maBecka 5 1) pas oo NOAKOLO YAA/IEHHS 13
npobH KpPeMHHA NO peaxuny 8i0; + 4HF = 1 SiFy + 2H.0.

B xoze oﬁpaéorm HAABHKOBO{l KHCNOTOH B IpoGe 06pasyioTcs
QTOPHCTHIE  COAM HPUCYTCTBYIOLIMX B Hell 3JEMCHTOB, 4aCTh
KOTOPHIX TPY/AHOPAacTROPEMa B Boje. [IpH TNONQZaHWW  HOHOB
$TOpa B CTEKASHHEIH CTakaH oﬁpasye'mﬂ SiFy, Kotopufl rHApO-
JIM3YETCH, NaBas B3BECh KpeMHenoH Kuciorsl SiFy 4 3MH0 =
== HQSIOS -+ 4HF

s toro 4ToGHL 9TOTC HE CAYYHIOCE, mocse o6paboTKn npobst
NAABHKOBOA KHCAOTOH 06pa3cBapiluecs '(TODHAL HYKHO Iepe-
BECTH B HHTPATH TPEXKPaTHOH o0paCoTKo#l KOHUEHTPHPOBANHOH
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a30THON KHCAoToH Ba Kunsjuelt podsiHol Gaue, CaFy + 2HNO; =
= Ca(NQOs3)s + 2HF.

[lonyuenHmi NOYTH CYXOH OCTATOK MOMEeT OHThL pacThopes
8 paszfaBaednol A30THOH KHCAOTE K PACTBOD HEPedHT B CTeR-
JASEHbIA CTAKEH A58 BLHUIOVMHEHER A4AbHEHIUHX XUMHUECKWX one-
painil.

{Ipu orcyrcTsun IIATHROBOH (TedioBoBON) nOCYAM yaane-
HHE KpEeMHHR H3 NpOo0 MOMHO BBHIOAHHTL <CYXHM» CRocoGos
B KEQNE3HHWX THINIAX. JJis 5TOre CMEWIHBAIOT HaBeCKY 304bi
€ HATHKPATHEIM KOAHYECTBOM QTOPHCTONC aMMOMNA H TILATEABHO
nepeMeiiMBaOT NPK OQAHOBpPCMEHHOM pacTHpaHuu. [lomewawr
THPAH B My(QeAbHYIO Heyb, KOTOPYIO ROCTENEHHO HarpepawtT Ao
TeMnepatypsl 450—500 °C. -TIpn 3TOM NPOMCXOAHT DPaBACKEHHC
$TOPHCTOTO aMMmoOHMA. DBainensmowmrkfica ¢rop B3aumoacHcrayer
c KpemHHeMm ¢ o6pa3obaHieM ¢rTopuia, KOTOPHI yJeTaeT H3 Hpo-
6ol. [IpH3HaK OKOHYAHHA pEaKUHH — [PCKpaujeHHe BHIASICHHS
nbma. [Tocne 3—5-kpaTHoh ofpaboTku (nasecka soamt L ru dr
COOTBETCTBENHO)} oOpasopapluxecn (TOPRHAB HepEBOAAT B HHT-
pathl {HaAR XJAOPHAR) 06paboTHON OcTATKA KOHUEHTPHPOBRAHHOI
azorHoRn (consanolt) kuMcqaoTolt ha Kunamel Bodsdoit Gaue B nja-
THEOBOH, TedJIOHOBOH, cTexkisiHHOR win  dapdopoBoil Hamke.
O6pa3oBaBUIHECT HHTPATH PACTROPRIOT B pazlapieHHON KHTAO-
Te U BBIAOJHRAIOT AajbHEHILKHE XUMHUCCKHE ONEepAlHH.

" Or KpeMHHA MOXKHO ¥u3BaBHTLCH TaKiHe CILAABJICHHEM 30Jbl
npobe ¢ 5—10-KpaTHEM KOoAHUCCTBOM cMecH uenoqun (8 uacTeil)
H coab (2 yacTH) B xejegHOM THIJe. [IpH nosmileHun TeMnepa-
TypH MydeabHoR neun CHayana BLACAACTCS BOAA, 3-3aTeM MpH
rTemnepatype 900°C npoGa mpeppainactcs B FOMOreHHBIfl rias.
Ips sToMm xpemuuil, BaauMojefcTBys €O Meaousk), olpasyer
PACTBOPHMYIO B BORC HATPDHEBYIC COAb KpeMmuesoll KHCJAOTH
SEOQ + 2NaOH = N&zSiO:s + }'izo

Tlocne oxaaxpenHs naaga €ro o6pabaTuBRIOT TrOpsiNci BO-
Zoft # npoQHALTPOBHIBAIT. B ocazxe ocTalOTCs THAPCOKHCH I
kaplonare Xedesa, UEPHA M KadbUlR, a B (HALTPAT NEPEXOAHT
KpeMHui BMECTE ¢ TAaKHMY FIEMCHTAMH, KaK uesMit, wrtpuil u ap.
INocae npomebanua ropayelt BoAOH OCAHOK JETKO pacTBOpsercs
B pasfapieHHpIX MHHEpaJbHBIX Kicacrax {(asorTHas, coasHas)
B f0Jy4aloT PacTBOP, OBPHPOAHLIE 8 BHALAEHUN H3IOTOMNOR
pasusi, Gapus, CTPOHUMAE K Tp. IToT CnOCob HENpHMEHHM AJAR
BLLIGACHHS TAKHX HYRKJIOB, KOTOpPBIE NEPEXOANT B DPACTBOD
BMeCTE ¢ KpeMuneM. K HiM orsocnTes, Hanpamep H7Cs, Sy, 90Y,
H30TOMNB ypaHa ¥ Ap.
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Ciocobbl IONHOrO PACTBOPEHAN O30 CHHEX NPOD IPaKTHYCCKH
npuMeHHME JHmL K HaBeckaMm 1—10 r. M3 Gonbwnx nasecok
PARMOBYKAUAK NPHXORMTCH IKCTPArRpoeaTh Kucnorvamu. Huxa-
KHE CHOCOOH KOHTPOJA. , HOZHOTHL JKCTP2KUHH.B 3TOM Ciyuac
HEBO3MOMKHBL, MHOIHE DaAZHOHYKJHAL XOPOIUQ IKCTPArHpyIoTCA
s Gonbinx Hasecok nped, [losnHora sxcrpakmun °Y u3 10 ¢
HaBeCOK ufia {fIOUBHI) 3aBHCHT OT TeMIEpaTypsi OBOJCHHH, IO
NPaKTHYECKH HE 3aBHCHT OT KOHLEHTPALHH HCHOAL3yemMofl npu
SKCTPAKLUK COARHOM KHCAOTH B Opepenax 2—I12 H.

Teumnepatypa, NUPH KoTOpPoH RNPOBOAST O030J&HHC HIpOT, He
Honxna 6MTe Braime 500—600 °C, name Koraa u3 npobu e npea-
HOMAraloT BHASASHHA JIETKOJACTYYHX H30TONOB. JT0f TeMnuepary-
PH JOCTATOSHO AJisi NOAHOIO PaslOIKCHHS OPralHUYeCKOrQ mMate-
puaja noysH. OrpariyenHe TEMICPaTYPH NPOKaAHBAaKHA He Tpe-
Oyer yBenWueHH: BpeMens; 50 .r BaBecky moypn JAOCTHTaioT no-
CcTosiHHoll Macck 3a 40—60 MHH HpoKaAuBaHHS IPH TeMOepaType
300—500 °C. TlpH SKCTpaxUHH HEKOTOPHX UPO0, GCOGEHHO 30JH
pacTeHpli, SHaUHTCARHAA YaCThk KpPeMHUS, NEPeXOAHT B pacTsop,
3aTpyAusy RaibHedulyio paGoTy. QHALTPOBAHME OCAXKOB, Bhife-
JICHMHYX H3 TAKHX PACTBOPOB, NPAKTHUECKH HEBOZMOMHO HH uepes
OyMamHEe HALTPH, BJIOXEHHHE . B CTEKASMHEE BOPOHKH, HH
¢ OOMOHELIO BOUOCTPYHRHOIO Hacoca, TaK KaK KpeMHeBas KHCAOTa
zabuBaer nopw QuabTpoR..B 3TOM Ciyuae neneccobpasHo Buina-
PHTbL JIOCYXa KHCAOTHEI IKCTPAKT H CyXcil ocrarok oGpaborats
«11apCKofl BOAKOH» (KAH KOHUEHTPHPORAHHON COANHON KHCAGTON)
ANA nepesefleHU R KPeMHEKNCIOTH B TPYAHODaCTROpHMYIO dopMy.
Iiasn ofespoxubanys nocAeiHel sHIlapHBanue ¢ COAAHOT KHCAO-
TOH Heo6XGRMMO BPOAOJKATE KO TeX Nop, 1T0Ka OCTaToK HE CTa-
HeT copeplieHdo cyxuM. CyXoff 0CTaTOK npoMHBAIOT ropsued
pasGaernennoft (1—2 n.) CcoAfuOf KHCTOTOH, KPCMHEKHCJIOTY
oTdUALTPOBKBAKT ¥ OTGpacLBaWT.

Jaxce nocne taxofi o6paboTKH KPEeMHCKHCAOTa HHOTAA OCTa-
eTcs B npofiax, 3aBHINAR OMMHAAEMYIO MacCy OCaAKOB, H3MEHSAS
HX CTPYKTypPY H upeT. Tak, sanpHuMep, KHOria AOCIC IPOKANHBA-
HHA OKCaJaTa HTTpHs, BMecTo 0eJ0r0 «MANKYLIerocs» Ocaika
OKHCH HTTPHS IIOJYJalOT BRHIECTBO cepoBaToro upeta. Kak npa-
BHJIO, 2TC CBA34HO ¢ HPHCYTCTBHQM KPEMECKHCAOTH, KOTORYIO
JIETKO OTAENHTb DAcTBODEHWEM OKHCH HTIPHS B ropsiyeil 2 u.
consrol  kucnote. [IpoxanenHas oOKHCh KPGMHHR B DacTBOP
He NepexoAHT. :

Brifop KHCNIOTH [ PacTBOPEHMA 304L npod 3aBUCHT oOT
CJCAYIOUIHX 33 PacTBOpeHHMEM XHMMYeCKHX onepauuid. Tax, npu
skeTpakuuy Y H3 pacTROpa 30AB KOCTeH M MUMOKa TPROYTH.-
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docharon {TBP) 3Ty 30/1y CACAYeT PACTEROPHTE B KOHHEHTPH
POBAHHOHR a30THOH KucaoTe. TIpp BmjeneHHM HTTPHHA B BUAC
oxcajata npobul HeoOXOAHMO PACTBOPHTL B pa3basaeHHON coas-
HOH KHCJAOTE, He ABNAIOMIENty ORKUCAHTENeM H HE paspyiuamouied
£00ABASEMON AN% CCAXKAEHHA HTTPHS waseseBol Kucaorsi Kon-
UEHTpAalHS KHCACTH AOAXHa OuITL JIOCTATOYHOH - S NOJHOIS
PacTBOPEHHA 3045 H HPEeAOTBPAIUCHHS FHIPOJIH3A OOpPa3youlHA-
cst cosefl. MoXHO PacTsOpHTL npoby B MHHHMAJBHOM KOJIHYECT-
e 6—12 H. KMCIOTH, & 3&TeM pastaBuThb PacTBOP A0 HYKHOIG
obbema, OUPEAEASEMOrCc MOCHCHYIOMICH XMMHUCCKON onepaiuefi.
Tak, ¥TTpH AyHUle SKCTPATHPYETCH H3 PACTEOPOB HACHIEHHLIX
HuTpaToM Kaabuin. IToaroMy obbem pacTBopa ROMKEH ObITh KaK
MONCHO MEHBINE, HO TAKHM, YTOOL! B 0C2A0K HC BHIEJSICE HRTPAT
Kaabnug., © Apyrofi CTopORb, ocaimienne OKCAAATOR HTTPURA
{kaupUHA) JAydule TPOH3BORHTL U3 pasbauieHHuLX PacTBOPOB,
TaK KaK 3To npusefeT K 00Jiec NOarOMY OTACACRHIO OT ocdaTt-
HOHOB, 4TO SBJAETCE OCHOBHON ueanio sToR onepaunx. Ilpn on-
peneieskn *°Sr (no °Y) m '¥Cs 3 opholl ¥ TOH #e npodm
HHOPZA OCaXAAKT H3 pacTaopa ruapookucH (docdarhl) peawix
3CMeJb H Ip., OCTABJAA B pacTBope LeawH. JTa oHepanus npor-
IeT TeéM ycreliHee, ucm K3 Goabilero oGpeMma OYAET BHIIOAHTHO
ocamaenne. O6vem XHAKOH dasn fosKeH OblTo B 3TOM Cayuae
o 1020 pas Goavuie o6bema ocagka.

4.1.3. BoefeHHe pajHOHYKJAMAOB 3 Apo6
(KOKUEHTPHPORAHNE)

Jan snipeneHis pajHOHYKJMA0B M3 pacTBOPOS Npob iHcnoab-
3YIOT PCAKL#H OCAMACHHH, DKCTPakiHMH M SHCTHIAARLIH.

Jlns coocamaenns pHGMpawpT peaknsn, Haubogee cnewrduy-
Hhie A4 BoAedasieMore sieMenra. [leas storo srana pabotm —
IO BO2MOMHOCTH foNee NOJHOe BLAC/ACHHE HOCHTENS # €ro oT-
IEJEHHE OT CONYTCTBYIOHX MAaKpO- H MHKDOKOMNOHEHTOB Npobi.

B pagsoxHMHUECKOM allajiH3e U4acto MOMHO [OKCPTEOBAETH
HOAHOTOR BLIIEEHHS! PAJH OGAVYEeHHS XMMHUYECKH M PAAHOXHMHE-
4eCKH vwHCTore npenapata. Hanpuwmep, s3secTHo, uto Hanbaozace
YeTKOE paspenckre GapHs ¥ cTpoHuHa HaGawRaercs NpH ocaX-
ACHHH XpoMmaTa GapHfl M3 YKCYCHOKHCALIX PAacTsBopos. J7To paz
JieflcHME IPOHCXOAHT B YCAOBHAX HEYAOOHBIX AAH HEPBOTO BBLEE-
aers G6apus {GoaninHe 00heMsl HCXOAHMX PacTBOPOB, YKCYCHO-
KHCAas cpefa, ZOTYCKalOUlas T[HAPOAKM3 MOJe3a, OCAXKACHHE
tocdara Kadasuus k Ap.). Pasaeaeunc GapHs B CTPOHUHA Oca-
nendes cyab(ata Gapus TAKKe 3aBHCHT OT YOJAOBHI ocamhenns.

5 67



Doas ®0Sr, saxsauennoro ocafikoMm cyandarta Gaprs, 38BHCHT
OT KHCJOTHOCTH B 00beMa pactBopa. Mo noreps 95t ua pactBopa
(~10%) npu ocaxieHun Cynbdata Gapus (An8 BeIeJeHHA pa-
AHOAKTHBHBIX H30TONOS GapHs H pafHs) He. HacTOJABLKO BRJHKa,
yToOR IT0 OCAaXACHHE AENAJ0 HeBO3MOMHOH gaJbuelliee onpe-
Aeaenne %Sy, *Sr p3 Toro e pacteopa. HeaocTaTtKoMm TAKOTO
crnocofa BHAGJENHS H30TONOB Oapusi H -PajHs HOASETCHA TPYA-
BOCTL RanbuefilieR paboTH € ocafkoM cyabgara-.6apus, neobxo
BHMOCTb €ro XHMHYECKO# H PajMOXHMHYECKOH OUMCTKH (3axia-
THBAITCA CTPOBUHI, TOpHE u miyrouuit). Cyandar Oapusi AO.-
sken OHTH NpeBpalllel B PacTBOPHMOE COCUHHEHHE, HARPHMED
B KapOorart, o6pab0TKOH HaECHIUICHHHIM pacTBOPOM CoAH ODH
warpesanun BaSO; + NagCO3; = BaCO; 4 NagSUy. Ita peakuus
HeoOpaTHMAa M3-3a 3HAYHTENLHO MeHbleH pPacTBOPKEMOCTH Kap-
Gonata Gapnast {10 CpaBHERHIO C Cyabdarom Oapus) B KapOOHat-
HOM PacTBOpE.

Brifop peakuu#l ocaiKZeHHs OCOOCHHQ BayKeH TOrAa, KOrha
H3 npobn AoAMHH GHTh BLUACJCHH HOCHCAOBATCALHC HECKOJBLKO
paguouyknugos. Tax, HanpuMep, mocse OCAXMIEHHA QKC3JETOB
Kasblllisl, PEAKHX 3€MENb H CTPOHUMA PacTBOD CTaHOBHTCH HPakK-
THUECKH HENpPHrONHEIM  AJfA OOpPEeRCACHHS H3OTCNOB DapHst H
pajus, KOTOPHE DACHPeReATCA MEMIY OC2IKOM OKCaJaTos H
(puabTpaTOM. B paAHOXEMHYECKOM ‘aHaJH3€ NOJHOS BHACHECHHE
HOCHTE/A He ABJSIETCA IJaBHOH 3agadedl. I'opasgo samuee obcc-
NIeYHTh TaKHE YCJIOBEH,: TIPH KOTOPEIX i JOJAH. BHACACHHOrO HOCH-
TeNA H PpaBHOAKTHBHOCO H30TONA PaBHEL. IJTOro  A0Craraior,
KOrAa paiHOaKTUBHBI H30TON M HOCHTEIL HaXOAATCH B OAMHA-
KOBOH XHMHueCKOH opMe MJH NEepeXoAsiT B OAHHaKOBYIO Gopmy
B MOMeHT BbliesleHHs ocafka. JlanHoe TpefoBarHe:aBTOMATHUC-
CKH BHNOJHACTCR a7 DOABIIHHCTEA $/AEMEHTOB. 12K eaounle,
LeSOYHO3EMEAbHbIE H PEJKO3EeMEeALHBe eMEHTH, Kak npasudio,
HAXOZATCH B PACTBOPE B BHAE HPOCTHX .KaTHOHOB B BHKAKHX
TpYAHOCTEH B obecreuennn obMeHa MEMAY HOCHTEASMH H paaHo-
AKTHBHBIMH ¥3CTONaMH HE CYLLEeCTBYeT. TPYJHOCTH B NpHBEAEHHK
PANNOEKTHBHEX H30TONOB H HX HOCHTENCH K €AHION XHMUUCCKOI
(GGpMe BO3HHKaKT ¥Malle B Cyuae 3JACMEHTOB, OTAKUAIMHXCH
mnoroobpasnem XHMHUECKHX ¢opM B pacTeropax. K taxus dae-
MeiTAaM OTHOCHTCH, HENPHMEp, HOO, KOTOPHI MoxeT GwiTh B pac-
teope B Buge Iy, I, 1057, 10.7. Ecan nepenie ABe QOpMEI AEFKO
nepexcanaT Apyr B Apyra, Iz = 217, 1o Ans opesBpawenns WX B
OOy U3 KHCHOpOAcOAepKamuX GopM AodxHB OblTe CO3AAHB
CHEelHanbHbIe YCA0BHSA, HHAYe HOCHTeAb, No6aBJesnnil B suse I,
H paiuOaxkTHBHHII H30TON, HaXxomsmnicn B dopme 10, (1057),
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OVAVT pecTH celn concpuienno  uezapucumo.  Koauuecvpennoe
PLIAGICHHC HOCHTCAA B 9TOM CJIy4ae He NPHBCAET K KOJHUSCTHEH-
HHOMY BbUIEJACHHIO PaRHOAKTHBHOTO H3QTOMNA

Pacrsop, 103~
+ "ocurens Kl
+ Ag*

N

CQcanox  PQuasTpar
Agl 104~

Xumpueckoe COCTOSHHE B pacTBOpe PaZHOMYKJMLOB CO CJAQMHLI-
MH XHMHYECKHMH cpoMcTBaMi#t, KaK NPaBHNIO, HeuaBecTHO. [lo-
ITOMY Tiepes BolAEAeHHEM HOCHTenss O0OEeCHeYHBAKT YCJAOBHH,
B KOTOPHIX o npenpaliiaercs ua oanod Gopwe B Epyryo, nobui-
BAB BO BCCX BO3MOMKHBIX BafcHTHLIX coctosuusx, [das fions ato
AOCTHrAeTCA BBEICHHEM HOCHTOMA R ABYX QOPDMAX B TAKHX COOT-
HOUICHHAX, B KOTOPHIX BECh AON Nperpamiaercss B 3JeMEHTapHOE
coctoanue 1~ + 10, —=1a

[Ipn zroM & xakofi On xuMmuyeckKod ¢QopMe HM HAXOAHJACH
5 paCcTBOpe paAMOakTHBHEE w3oTon Hoxa, B OXWOR M3 Cramuil
IPEBPALLEHAA HOCHTEIA HX XHMHuUecKHE (OpMB! COBRnamyT, H Ra-
aee onn ByayT Bectn cebst opHHakoBo. K nmoxoBHOMY pe3yanraty
NPHBOAKT TaKe NPOKaJHBaHHe npob, ColepXKaUlHX PasHOaKTHB-
HEIE H30TOnE HOAZ, B NPHCYICTBHH HocHTens (B BuAe I7) B me-
AOYHOH -cpeje.

CrucoK HYKJIHIOB, AJIS KOTOPHX HYXHO C03/1aBaTh CHELHATL
HBIC YCAOBHH AAR OOMEHA C HOCHUTCARMY, BeChMa nepednk. Ms-
BeCTHU, HANPHMEp, YTO KOJHYECTBRHHOE OCAXKIEGHHE UHPKOHHSA
p BuAe ¢ocdara NPHUBOAHT NHb K ~80% BHAGJIEHHIO PaRHOaK-
THBHOTO H30TOIIA M3 PAacTBOPOE IPONVKTOR ReNeHHs, s pasfaa-
Jennoll asorHofl XKucsoTe. BEBeReHHe B PacTBOP AaXe CACAOBHIX
KONHYECTR HOHOR (Topa BEJeT K [OJHOMY HPEBPALIEHHIO HOCH-
TER H H30TO/a B €IHRYI0 XMMHUECKyio (popMy, HOCAE Yero N0
LIEACNEHHOPO HAOTONA CTAHOBHTCH DABHOH ROJE BHAENCHHOTO
wocutens, OBMeH MeXAy HOCHTEIeM W H30TONOM, GuICTPO IpoHe-
XOISMi 8 pacrsope, HAYUTENDEO Me[LCHHEE NPOTEKAeT B TOM
cayyae, eclH PaLBOaKTHBHHIH H30TON 3aKAUeH B TPYAHODACTBO-
puMom ocanxe, HmeHRO nosToMy pesyabTaTh onpeienenus 22°Ra
B GuonpobBax Bcerfa OYAYT 3aHIKEHBL, BCNH HE CLEJaHO NOAHO-
r0 pacTBOpeHKs npobhl.
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Vicnoan30BaHHC METOHA 3KCTPAKUMH [J15i BhUICACHHS HYKAH-
ZOB H3 pactTBopa npobm HMeeT psg npenmymects. [MTosepxuoctn
paznena as ApH IHCTPAKUHK HUUTOXNKHO Maja IO CPABHCHHIO
C TAKOBOHl NPH OCANUCHHH, JTO TOIBOASET NOBLICHTh CEICKTHR-
HOCTh M3BJAEueHUA HYyKAuzos. Kpome Toro, zaveBi Merorn oranu-
uyaeT GHICTPOTA M JEFKOCTh HenojiHeHHs. OAHAKO. MpOUECce IKCT-
PAKLHH vacTo HecrnemudHIeH NNs AAHHOTO SJEMEHTa W B Opra-
HAYECKHH PACTBOPHTEJNbL WEPCXOOHT Hesas rPYOma HYKAHAOH.
HckmiouenHe COCTaBARIOT SKCTPAKUM®  3XeMeHTapsore  #oia
(adupom, xnopodopmom H TP.) H3 AZOTHOKHCABIX PECTBOPOB H
IKCTPAKUHNA YPaHHA-HHTpATa (MNYTOHHJ-HHTPATa) AHITHIORHM
adupom u3 pacrsopa 1.5 . mo HNO,;, sacwinenHoro asoTHoKHe-
auM amMonnesm (amomupreMm). Koraa s npobe cozepmutces
HeCJOMHAs CMECh HYKJAHAOB M HX KOJHYECTBA CPABHHMBL, KCT-
paKiust BecbMa noJjesna. Tax B npo6ax 30AH, MOJOKa H Kocted,
KaK NPaBHJO, NPHCYTCTBYIOT JIRNIL TPH HYK{HAA PB-naavuarens —
#7Cs, ®Sr v Y. B Takux YeAOBHSIX OKCTpakuus uTTpHs TH®
H3 KOHIOCHTPHPOBAHHEIX N0 a30THOM KHCAOTE ¥ HHTPATY KaabilHs
PacTBOPOB NPHBOIHT K KOJHYCCTBEHHOMY BHIICAEHHIO XHMMYECKH
H PaZHOXHMHUECKH YHCTHX npenapatos uTrpua. OOHaro, Takas
SKCTPaKIHA HE THO3BOJISET BLIAGNHTH YHCTHH HTTPHE H3 npob, sa-
rpssHERnBX npenmywecreenno "Ce, Tak kax nocaeanuil Taxke
sKecTparnpyercs. 3naniie koapPHIHEHTOs PAaCHpEACAEHHS HYKIH-
J0B MeXZY BOINROH M opraHpueckofl dazamu neolBX0AHMO NpH
peileHHy BOIPOCA O NPHMEHHMOCTH: SKCTPEKLHM JIAst HX KOJHYe-
CTBEHHOID DA3NEJACHHN. YCNeX pa3fiesielns 3aBACUT W OT OTHO-
LWICHHA aKTHBHOCTel ITHX HYKJAWAOB. Tax, ecan B npobc-oTHOWeE-
uHe akTHBHOCcTef #Ce u %Y pasro 50, To wecmortps Ha 100%
SKCTPAKUHIC HTTPHA H-aHwL 10% sxerpaxuuio uepss oTHoUIeHKe
HX aKTHBHOCTER B ¢aze . THE® pee eme GvHer pasHO NaTH, T. €.
npenapat Y ne Gyner PANHOXEMHUECKH FHCTHM.

DKCTpaKHAR TIOAS3HA  ANS BHAEACHHS @ PaAHOHYKANIOR, HE
HMEIOINX CTAGHABHHX HOocHTenell M ocofenHo w-HaAvuaTench,
BN WIMEPEHHS AKTUBHOCTA KOTOPHIX ROMIKHH GHITh TPUIOTORAE-
"HBI TOHKOCJO#HEIE nipenapaTty. TlpuMep tako# 3aisyy — Hasie-
yenHe H3 npob #Pu, xoropw# MoxkerT GHTE BHISNEH BHavane
C O0C2IKOM OKCANATOR PENROZEMENLHEIX 3JEMEHTOR HJIH C 0Cal-
KoM cvahgaTa Gapus, a 3aTeM OTHEREH OT HEH30TOMHOro HOCH-
TeAs sxcrpaknHell TB@ H3 CONSBOKUC/BIX PACTBOPOB HIH SKCT-
paknueft sthrnpom (nociae oxkucaernds po Puly¥*) H3 aloTHOKHC-
JNBIX PACTEOPOB.

Bo3MORHOGCTE HCNMONABIGBAHKS AUCTHAARINHN B NAAHOXHMHUC-
CKOM aHa/lH3e OTPAHHYHBAEeTCH HIOTONAMH TeX 3JEMCHTOB, KO-
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TOpHE COPA3YIOT AETKOJETYUHE CocAHHeHust. Bu-nepuuix, MOMHO
nELenuTh '58h, Kak ¢ HocHTeNeM, TaK u {e3 Hero, AHCTHAARIHEH
XA0PHAA CYPLMB B3 COJSHOKHCJIOFO PacTeopa, BO-BTOPHX, OTIOH-
KOl 430TONOB PYTEHHS M3 CCPUCKHCHAOrO pPacTROpa nocae uxX
OKHCAEHHS, HaNPHMEp, MEPMAHTaHaTOM KadH® Ho JeTyuero
okcaa- RuQy. OcolbeiHocTho  METDA0B RRCTHAJALUH SABIRETCH
HX vypcapHuaffHO BHICOKas Chepn(HUHOCTh ANA KaXKIOro dJIeMeH-
73, H0O3BOARIOUIaN NOAYYaTh Oes AONOAHHTENLHON OYHCTKH Panwo-
CHMHEYOCKR ¥ XUMHUCCKH YRCTHE TPEnapaTl. YCAGAHEHHSM ve-
AOBHA AHCTRJAJNHEH MOMHO PacllHPHTR KpYr BLIXEASECMEIN H30-
tonos. Tag, aucruaasuredt npu temnepatype 800°C s Bakyyme
{1072—10"% mm pr1. cr.) BugenmoT 2%Po w3 nmpupogwnix MuHe-
Panos.

4.1.4. Oupcrka BBILENEHHBX PaBHOM3OTOROR
OT NOCTOPOHHHX HYKJAMIOB
¥ CONYTCTBYICWKX MAKPOINEMEHTOR

PagroXuMHYECKH HHCTHIM HASHIBAIOT npenapar AanBOTO pa-
AMONYRITHAA, e cogepXkaillii B CBOCM COCTABE APYrHX PajHOAax-
THBHHX Remlects. Hanpuaep, ppieqerHslll H3 pacTsopa H O¥H-
wmeEREE Npenapar CTIPOBLUHS HE NOJKEH CONEDPXHATD HHKAKHX
Apyrax Hywannos kpome ¥Sr, 951, B panHOXHMHYeCKOM aHAJM-
3€ MOMHO CYHTATh YCAOBHO DPAaZHOXHMHYECKH YHCTHIMH B TaKHe
TIPeRAPATH, KOTOPHE KPOME H3OTOMOR BHACNAEMOrQ 3J1eMEeHTa,
cojtepaT ApPYIHe HYKJIHLH, He MEIUalonine KOJHYECTBEHHOMY
H3MEpPeHHIO PAnHOAKTHBHOCTH ONpeAefeHHnX usorTonos. Hanpn-
vMep, B Pe3yanTaTe SKCTPAKIHM HTIPHS M3 a30THOKHCIAHX pac-
TBOPOR P06 KOCTHOM TKaHH NONYUAlT Npenaparhl, COepKalIne
He tonpko Y, HO W H3OTONH TODPHS W TNYTOHHS, KONWIECTREHHO
IKCTParHPYIomeEecs B TeX Xe veaosrax. OfHAEKo, 5TH PalHOHYK-
JHAH SBASIOTCA q-H3AYYATEJIAMH ¥ He PEerdcTpPHpYHTICH HE TOp-
HOBBLIME, HF UHWIHHADHMECKHME CUYETYHKAMH, HCHOJALIYEMEIME I8
Hamepeus B-axrusuoct ¥Y. Haotons TOpWS H NAYTOHKR COOYT-
crBvioT Y ® B TOM caAvyEe, XOTAZ OH BHAGNAETCH B OCAnoX
B BHAE OKCajiata HTTDPHY ¥ B lajsHeifilleM He OYHINAETCH OT
PanHOAKTHRHHIX HIOTOMOR PEAKO3IEMENLHBIX JIeMENTOB TPYNNH
JNaHTaHa.

ITonHOTY OTHEACHHA CONYTCTBVIOMIHX PRIHOHYEAHAOB NPH
rwarof-anfo Xumuueckot oncpannu {oca)neHHE TPYAHOPACTBO-
pUMOR  COMM. IKCTPAKINS, JHCTHIIAUHA ¥ Tp.) onpenensior
kosthpuuuenrom oguctku, Koshduument oyneTkn npencrasnser
coB0R OTHOLUCHHE AKTHEHOCTH HYKJAKAA-NPHMECH K aKTHBHOCTH

71



OHpEReNSIEMOrO HYKAHIA B HCXORHOR npole; ACACHHOC Ha anado-
FEYHOE QTHOLICHEC B UPCHapaTe, BHALAEHHOM B XOIAT anannaa.
Hanpumep, ko3QduuHeHT OUHCTKH 6apHst 0T CTPOHIMS APH Ocax-
AeHHE cynbhara GapHRE MOMXKHO -32NHCATH KaK

A ®Sr HeXOAHB pacTrop
——— CXO. é
A Ba
Kou e
A DSt OCanoR
A MBa R

H3 srore coorHomenna cacayeT, uTo yeM Godibile koyddunuent
OYHCTKH H YeM BEIIIE OTHOLICHHE aKTHEHOCTCH BLIICASEMOrO HYK-
JIHNA H HYKJARJA-ODpHMECH B HCXORHOM pacTsOpe, TeM HPOLIE NO-
JyueHHe PAJHOXHMHYECKH YHCTOTO Npenapara. _

Ecau aie BLLECJICHHS ONpEXeNIAEMOro H30TCNA H3 pacThopa
BptOHpEIOT OAHY Ha cHelnduuUnLIX  peakusf, T ANS ero OYMCTKH
HCOGAB3YIOT PeaKuyH, crheludHYRBe XEJS - SArPA3HAIONHEX pa-
awonykaugoe. Tax '0Ba, BHzenennmit ¢ oOcafkoMm cyqabdara
GapHsi n3 pacTBOpa CBEXHX DNDOAYKTOB JEJCHHS, oObiy-
HO 3arpA3HeX paﬂHUZKTHBHHMH H30TOIIaMH 136211(038L!&’Ib1€b!x
37IEMCHTOB M CTPOHUHMA. JINs ero OGUHMCTKH OT H30TONOB peRKo3e-
MEAbHBIX 3JeMEeHTOR HSOCTATOUHO BHINOJHHTE OCAXHCHHE THAPO-
ORHCH, Tpx KoTopaM Gaphil H CTPOHHHR OCTaRYTCH B pacTROpE.
Q6o mn% 5108 HeAH HCNONBIYIOT OCAWKACHHE rHAPOOKHCH
Menaesa, KOTOPOe B 3TOM CAYYEE HA3HBAIT HECTHRIHDIHLCKIM
HocHTeseM. KoanuecTEC HeOGXORHMBIX OCayKAeHHE T[HAPOOKHCH
Henesza 3aBHCHT OT HCXOHOHOIO COOTHOLUEHHS M(:‘)K,ILY@KT#&'BHOCTS!'
MH H30TONOB pPeAKO3eMebHMX dqaementos u *'Ba B pacrrope.

B npaktuyeckoff pafoTe CumrTaT PaAMOXHMHYECKH YHCTHIM
npenapar, B KOTOPOM OTHOIIEHHE CKOPOCTel CUET2 NPHMECHBIX
I OHNpeneasieMOro HYKJHAOB He Goasme 0,001. Toraa kogmwecrso
HeoOXOAMMBEX OYHCTOK ONpeRessioT COOTHOWEHHEM

10%. .
- = (Ko n’
TEN

roe 10 — HeXonHOR OTHOUIGHHE CKOPOCTEH CUETa MEMIAIOILEro
H OnpeAeAseMoro Hykaugos B pactsope; 107 — tpeGyemoe oT-
HOIIEH}E ‘B BHISJICHHOM npenapare; K,y — KO3(QMHIMeHT OuYHeT-
KH. IpH . ONHOKPA&THOM = OCAMHEHHM; [ — UHCAC IeoBXOAUMEIX
ocamacnuil,’ ‘

Hanpawmep, B npoGe, u3 Kotopoli poaxer GuTh Bujenies MBa,
ero AKTHBHOCYDL cocrasifer 1078; yacTh AaKTHBHOCTE H30TONOR
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pelKo3eMeNbHEX SiAeMenTon. KoadpHruneHt oudHcTKH Oapiid npit
OAHOM OCAWACHUY THAPUCKNCel pases 10%, a oTnowenne aktas
HOCTell B BHACJEHHOM Apenapare AOJXKHO Owbith pasuo 10 %
Torga uncno ocaKAenwit rpapookucu (n) passo 108: 104 ==
= {10°)", 10° = (10%)", Igl10% = nlgi08 9 =3n, n = 3.

15 paaHOXHMHYECKOH OUHCTKH YacTO HCAOALIYIOT TAK Hashi-
BACMbIE «YAEPKHBAWUKE HOCHTEAH», HX NPHMEHCHHE N03BOJANET
YBeRHYHTE KO3(bHUMEHT ouxcTkM. Ecal, HanpuMep, nepea
OCaXKASHHEM CyAbQaTa OGapus U3 pacTBOPA, COACDIKAINLro PAYHO-
AKTHBHLIE H3OTORBI PCAKHX 3eMeab, BBECTH B HEro pacrpop JAaH-
TaRa {uepHA), TO A0S PAANOAKTHBHHX M30TONOB PCAKO3CMEIb-
HEIX 2jémMeHTOB B ocaike Oapka pesko yMmeHbuwnres. [IpHeyTter-
BHE JKeJe3a B PacTBOpPE He YMeHBIUHT 38XBaT PeAKO3EMCIBHBIX
A30TOHOB OCARKOM CyJb$ara Gapws. Ecan npHMecH 3axsaThiBa-
I0TCA TIOBEPXHOCTLIO OC&AKE, AAS MpefoTBpaiieHas HUX copbuun
AOCTATOMHO NPHCYTCTBHA JA0GOrp MHOMG3apafHOTO HOHa B pac-
Teope. Ecay npuMecH COKPHCTAAAHIYIOTCA € OCANKOM, NPHCYTCT-
BHE MHOTO3APAAHOING KaTHORA He RPeACTBPAINAET 3aXBAT H TPE-
Oyercs BBEASHHE B PACTBOP HIOTONHOrC HOCHTEAN, KOTOpHIH yse-
AHYHT KOHUEHTPAUHIO 3MeMeHTa B PacTBOPE H CHENAeT COKpHC-
TAAJIHIAUHIO HEBO3MONHOH (npH HaJHUHH DBepxXHera HOpOre
CMEIUHBAEGMOCTH).

Korga Apa 2eMEHTZ COKPHCTAAAKIVIOTCH HPH A6HX OTHO-
IIEHHAX KOHUEHTPAIHH B pacTBope. NPHMCHEHHE «VACPIKHBAIO-
IHHX HOCHTeJaeh» ne s@perTnraO.

Bribop peakuHB AN PASHOXHMHUCCKOR OYHCTKI BBIAEACHHOTO
HYKJHAZ 3a3BHCHT OT cocTasa pacTteopa. Hanpumep, ans ouncrru
PEOHOHYKAKOOB OGapHi u crposuusi  OF GOABIDHHCTBA IPYTHX
HYKJAHAOB OYECHL yAOOHO ocameHHe I'HZPOOKHCCH, OAHAKD JAUilb
B TOM CJayuae, KOrjia B PaCTBOpe OTCYTCTBYRT cO4H Gochaoproil
wneaotsl. B npueyreTeHu  docdatos  Gapuil u cTpounmil Moryy

ObiTh BBLACJACHK B XAMHYECKH UYHCTOM BHIOC ILIMAUIET A30THON
KUSIOTOH,

4.1.5. HaenrndbHkanus ¥ nposepra pagUOXHMHYECKOH YHCTOTD

Tlpopepky paRMOXUMHBYCCKOH YHCTOTH NPEBaApaTa BLIIOOURIOT
C HOMOMIBID CUETYHKOB, HCIOAL3YCMEX AJS HIMepesus 2KTHS-
HOCTH HPEnapaToB.

HanGonee npocto APOBEPHTL. PAIHOXUMHYCCKYI)  UHCTOTY
LpenapaTa H3MEPEeHHeM CKOPOCTH pacnaja uaotoma. Oanaxoe
APHMEHEHHE 3TOFO Choco0a  orpalHYero AUIL OTHOCHTENbHO
KOPOTKOXKHBYIRHMA HIOTOTaMH.
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Hns usmepenns nephona noaypacmaia (T ) genswT pax
RA3Mepernil cKopPOCTH CUETA'B HNTEpRaJZie BDEMeHH, pZBHOM 3—4
nepHOLaM noaypachafa OXHAAEMOTro HaoToma. Hem Godablue to-
uek OyZer noayueHo A fIOCTPOEHKS KPHBOR pacnana, TeM GoJcg
TOYHO MOMHO ORpPEAENHTh Ty, W TEM MEHbWIEC OCHOBAHHA AAs
COMHEHHH B #paBHALHOCTH' memmimxanun H30TONA,

Ounuaxo, npn 5ToM He CAELYCT nenath H “auuHef  paGoTol.
Haupumep, ecan oxuaaessii’ Ty = 407y (”BLa), 10 BHOJHE
AOCTATOUHO AeAaTh H3MEPEHHS CKOPOCTH cyera uepes 10 . Tlo
pesyiibTaTaM H3MepeHHH CAGLYET,NOCTPOMTH rpaduk B KOOpAH-

HaTax «JoraprdM CKOpOCTH €4eTa.—-, BpeMs». Ha rpadmxa na-
xoaar Ty H3OTOHA H CPABHHBAIT ero ¢, Ty onpeaeasemoro
H30TONA, YKazaHikm B Tatinue Hioronos:. CoBrmajenne wabiped-
HOTO H TabAHYHOIG 3BAYCHHH CBHICTEALCTBYET. O PaJHOXHMHuE-
ckofl yucTOTE MIMEPREMOro. penaparta.

Tlonestolt 0COGEHHOCTDIO TPa(MKOB: B KOOpAHHATAX enora-
prOM CKOPOCTH CYeTa — BPEMA® SBJISAETCH TO, YTO HPH HAAHUHK
8 MpelapaTe OJHOrO HIOTOMA M3MEHEHHE: ; AKTHBHOCTH. XapaxTe-
pusyerca npsMoHl anpued, Tanreuc yrJia HAKJ0HA KOTOPO#l pased
NOCTOANHON pacnafa waoTona.:ECAR SKCHEPHMEHTANbHBIE TOUKM
He YKRaNLIBAIOTCA HA UPAMYIO, 3TO O3HAYAET, YTO B Npenaparc
NPHCYTCTBYIOT NO Kpafisefl Mepe JBa pajuonyrauza. ['padmyec-
KHM aHAJH30M KpHB&R H3MEHEHHS pafHOaKTHBHOCTH Npenapara,
cofepxamero Z--3 pamHOHYKIHIA, MOMET OHThb pasfioXeHa Ha
npAMOaHBHefiHe YYACTKH, COOTBETCTRYIOIHE KAMAOMY H3 comep-
MaUMXCA B upenaparte HYKanAos {puc, 1¥). Bosmoxuo, 4To uMn
OK&MKYTCH H30TONBL OHOIO H TOTO.JKe 5/1eMEeHTa, H TOrjla HHKAKas
AONCAHHTEAbHAS OYHCTKA HEBOIMOMHS, TAK KaK HWIOTONH HC
MOryT OHTh OTHenReHs! APYr,OT EPYFa HAKAKHMH, XHMHYECKHMH
MetonaMu. EcaH  paaHOaKTHBEBIE .;BEHIECTBa, OOHADYKEHHHE
B npermapaTe rpathHYECKHM . aHAKH3OM, HE ABJIAIOTCH H30TOTaMH
ONHOTO 3JIeMEeHTa, TaxoR aHAMH3 NOACKAMKET, OT KaKOro HYKJIHAA
(a cnepoBATENbHO, H € HOMOHIBK) KaKOH XHMHHECKOl peakuHh)
JoJxer GbiTh OUALICH OnpejeaseMuit usoton. Ha puc. £ nokasan
rpadEK H3MeHEHHS AKTRASHOCTH CMedH ABYX Hykanaoe 'OBa u
898T H NOCJIECBATEALIOCTL oOnepauufi rPpadHYecKOro aRajHla
IKCIIepPHMEeHTaAbHOH KPHBOH,

JHonyctaM, uto onpexeastemuri usoron — '0Ba, u BhLALICH
OH ¢ HOCHTEZEM B BHAE ocadxa cCyabdata . Bapus, KOTOpHIL 1o
KaKOf-TO NPHYRHE 3aXBaTHA YacTk HMEBUIETOCH B pacTBope *Sr.

* PucyskA oy B TIpRaoxeRsy B Kolle KHWIA,
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MNpumepno wepes 8) cyr mocse Hauaia HIMepeRus npenapata
10Ba B s#eM DPAKTHYECKH HOJAHOCTBIO Ppacnagaercs 1 CKOpocTL
cueta OyaeT ONpelesaTh AHWD HPHCYTCTBHE 60J1eC HOATOXKHBY-
ek npuMecH. € 9T0TO MOMEHTA FPadQHK HIMEHECHHR CROPOCTH
CluCeTa XapakTepHsyeTcs NPAMOH JuHHEA ¢ HAKAOHOM, COUTBETCT-
EYIOiLHM JICPHOAY honypacnaga %Sy, Ecan pussasmniics npamo-
sgyuefiuslfl y4acTOK 3JKCHEPHMEHTaNbHOH KPHBOH, IKCTpancaupo-
BaTh A0 NEPECeYCHHS ¢ OChlo OPAHHAT (TO4Ka <a» Ha puc. 1),
MOMHO MONYUHTH 3HA4ERHC JorapudMa CKOPOCTH CYCTA H, CAefO-
BATeABHO, caMoll ckopocTi cueta (A)) uphMecH. BuuTta 13 cko-
POCTH CueTa Npelapata B HauadbHe{l  MOMeHT BpeMeHm (A)
CKOPOCTh cuera npuMecH (A;}. NOJAYYHM  3Ua4YCHHE CKOPOCTH
cieTa  KOPOTKOMHBYLLETO KOMAOHCHTA B npenapare {A—Ag)
B NauadbHpei MOMeHT BpemcHH. HyHo, oonako, npoOBepHTH, HE
3arPA3HEH JH KOPOTKOMHBYIUHH KOMIOHEHT €HIE€ KakuM-anbo
nsotonoM. das storo ciefyer nOCTpOMTL B NUAYAOTapRQMHEYCEC-
KiX KOODAHHATEX rpadMK YMeHbLICHHS €€ CKOPOCTH {4eTa H
onpeneauts Ty BubepeM Ha sKenepumeHraanoil Kpusoi (1)
TOYKH 2, b, ¢, d, npoBeAs OTPE3KH, NAPAINENLEHE OCH ODIHHAT
RO nepeceyeHug c npamoir (II), xapaxrepusyloulel CKOpPOLTH
paciaia NPHMECH, ONPEAesHM COOTBETCTRYODEe Toukx al, bl
¢f, dl Ilyers a = g A, HafizeM CKOPOCTb cyera NPHMECH B yKa-
3aHHLIX TOWKax A, By, Ci, D). CkopoctH cueTa KOPOTKOMHBY-
HEr0 KOMMOHEHTa B YKa3aHHpX Toukax OyAyT pasHm A—A,,
B—B,;, C—C, D—D,. Haiigem norapudmi paznocteir ckopocred
CYETA CMECH HYKJIHAOB H AOATONHBYUIETO HYKIHAZ I TOCTPOHM
rpaduK «HOrapHdM CKOPOCTH CUETa KOPOTKOMUBYWIEro HIOTONA
~ ppesa Bamepewus (II). Eeaun noayunsm npamyio ansmio,
KOPOTHOMHBYIIHA KOMNOHCHT COAEDKHT CIHHCTBEHHBIN H30TOM,
K OCTA€TCH YCTAHOBHTE, TOT JIH 3TO H3CGTOM, KOTOPLIH HVKHO 6HLN0
BulEeants. S 3TOro cicsyer ONPCACHHTL CF¢ NMCPHOI HOAYpAC-
nafa, Ecau KOPOTKOXKHMEVIIWE KOMNOWCHT UPHUALICHKHT HYX-
HOMY M30TONY, PacCYHTHLIBAIOT ©re aKTHBEHOCT: B IIpenapare,
YMHOMA# CKOPOCTL cyera (manpumep, A)) ma koybduupenT,
CBS3BIBAIOEHE €@ ¢ AaKTYUBHOCTRI. Jiif pacuera axTHBRHNCTY
MOKHO BRIOpaTh MOyo TouKy na npaMoi {II1}) u srecrn no-
NPEBKY Ha Pacnaj H30TONA 33 BPCMfA, UPOIIEALICE OT MOMCHTA
cro BhlieselHa u3 npobel (WA oT MOMeHTa oT6Opa npobu) RO
MOMECHTA H3MEDPCHHS aKTHBHOCTH.

B cayuae aRainsa ZOJTOMHBYILHX H30TONOB TAKYIO NPOBEPKY
PafiROXHMHYECKOA UHCTOTH MOMHO BHAOAHHTL HAMEDEHHEM CJOM
NOAOBHHHOTO UOINOLICHAA P-yacTHi H30TOOZ B AMAIOMHEEIH, Xa-
PARTEPH3YIOILEID MAKCHMAABLHYID 3SNEPrAo B-cneKTpa H30TONna,
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ABASLIOLLYIOCE OJHOM H3 OCHOBHHIX erc Xapakrepucrux. fas on-
pejeaeHss R0 NOJOBHHHOTO NOMACHIGUHA Npenapar pacnosa-
raioT Kak MOJKHO Janblie OT CYETYHKA i HIMEPRIOT €10 CKOPOCThH
cudTa cHayaja 0es aJIoMHMHHEBON (DONLIH, a 3aTeM ¢ IKpalamu
U3 ajdOMHHHEBOH (OMLTH, NOMEMAEMBME BINIOTHYI0 K CUETHHKY.
Iocae xampore Ha3Mepenusa CKOPOCTH CYeTA YBEAHYHBAKT TOJ-
IIMAY SKpaHa, § PEYALTATH H3IMEDEHHR OTKAAALBAKT HA T'pa-
(HKe, TOCTPOCHHOM B KOOPRMHATaX: «MOrapH(M CKOPOCTH CUETa
— TOAIIYHa anoMHHHeRol QouabrH» (B mr/fcm®). B pesyantare
ROAY4aT FPaQiK, anaJIorHYHRE rpaduKy HIMeHeHEA AKTHBHOCTH
co spemeteM. OaHako 7akod rpagHK, B IABHCHMOCTH OT AKTHB-
HOCTH DPeNapara H, C/JeZORATEADHO, BPeMEnH, HeOOXOAHMOro A5
KaXA0ro H3MEeDeHHs CKOPOCTH CYeTa, MOMeT OHTh HOCTPOEH 3a
HECKOJILKO MHHYT MJH YACOB.

Tomuuuy amoMHuHeBoR (OJBIH ‘- CIEAYET YBEJAUHMTL TaK,
qToOB HO0AaBACHHE KaXKAOro HUBOTO SKPaHa NPHBOAHAO K LOCTO-
BEPHOMY YMCHBIIEHHIO CKOpOCTH cuera. Hanpumep, nps nposepre
pazuoxumuuccKoft yncTorHl Y, HCHYCKAIOILeTro OYeHb MECTKHE
B-uactrun (Eupe = 2,2 M3sB), caofl noqoBHEHOIO ociabiesus
B aNIOMHEHHH paBeR 150 Mr/cm?:nNostoMy.Hocie H3MEpeHHS CKO-
pocta cueta 6e3 SKpAHE HeT CMEICAa H3MEPATb ee €O CAHMIKOM
TOHKHM SKPaHOM., JlOCTATOYHO yBeAMUMTb TOJHHHY GOALFH Ha
BeJHYHHY, PaBHYIO Y3—1/, cios nonoeumHOro norgoweHus. Ecnu
B NpenapaTe NPHCYTCTBYST. ©AMHCTBEHHHI H30TON ¢ HPOCTHIM
B-CricKTpOM B KOODAMHATAX €AOFapH(M CKOPOCTH cyeta —— TOd-
LHHE aAOMAREEBOH (GOILIMY, NOAYUHTCS NPAMAs AHHHS, HAKJIOH.
KOTOPOR OHpeReasieT cjoi HOJOBHHHOTO oOCAabiCHHA B-uacThi
B aJUOMHHHH H, CIeA0BATENLHD, MAKCHMAABHYIO SHEPrKID B-CHeKT-
pa. Copnajeuse HalJCHHOIO 3HAYCHMA MAaKCHMAJBLHOH IHCPLHH
B-cnexTpa ¢ TAOAMMHEIM JHAYCHHEM YKAIWEBAET HA TO, 410 BLLZC:
JIEHHBIH NpEnapaT He CONEPHHT WOCTOPOHHHX H30TOHOSB, T. €.
pamuHoxuMHueckH uncr. Ecan H30TOR HemycKaeT gBe {(E Goavuie)
rpynnu f-4&CTHH, KaXkaas H3 KOTOPHX Xapaktepiayercs CBOEGH
MaKCHMAJABHOR 3HepTHCH, mosyJorapuMiveckudl rpadmk H3Me-
HeRHs CKOPOCTH CYeTa B 3aBHCHMOCTH:OT TONLLHHE 9Kpana, Oyaer
NpeIcTABARTE CO0GH KPHBYIW, KOTOPYIO -MOMHO PAa3JOMKHThL 1A
COCTABMAKUIHE DPAMLIE TOYHO TAK e, KaK yKa3aHO panee.

Korfa seiieies KOPOTKOMHBYIHHA HM30TON, [JJf MPOBEpPKH
€ro pagMOXHMHYECKOH UMCTOTH- IOAE3HO ONPECARJIHTL M MAKCH-
Ma3JbHYI0 3HEPrHK f-CNEKTPa, ¥ NEepPHOA Hokypacnasa. B Takom
chyyae IpakKTHUYCCKH 53’}1&'1‘ HCKAYEHA BO3MOMKHOCTh OWHOKH
B MACHTHOHKaALHH H30TONA H B ONDEASJCHHH DajHOXHMHUYECKOH
YHCTOTH NpEeHapara.
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TIpy peilCHHH 3a7ay PajfaLHOHHOR THIHEHH PEIKO MOXKHO
BCTPETHTL MPOGH €O CIOKHLIM H3OTONEHIM coctasoM. Ilostomy,
¥aK TpaBuno, OBIDZcT ZOCTaTOWHO BHINOMIEHHR ORHOH-iBYyX pe-
AKUMi BHULENEHMS A4S NOAYUCHHA PARMOXHMHYECKH YHCTHIX Tpe-
napaTos.

3uayuTesbH0 GoABWIHe TPYAHOCTH  BOIHHKAIOT B INOAYYEHHH
XHMHUCCKH YMCTHIX WPENapaToB, TaK KaK aHaAW3HpyeMLie HpoGH,
KaK UPABKAO, COAEPKAT GOAbIOE KONMYECTBO PA3JMUHEIX 3ile-
MEeHTOB, 4acT0 GNH2ZKHX no xHMuueck#M csoficream x nobBasnsc
MEM HocuTensaMm. MimenHo w3-3a TPYAHOcTell OTHENeNHN CTPOHUHSA
or Kaneuas St onpepeasior no ¥Y, waxonsuemycs 8 papHoee-
CHH € MaTepHHCKEM H30TONOM.

B npakTHKe PaxHONOTHueCKHX nafopaToprii MOMET MOSBHTH
csi HeoBXOAMMOCTD B ONPENeseHHH APYroro H30TOMa CTPOHUME —
8Gr. ITOT HIOTON, MCUYCKas (-9acTHUM, NpeBpamaeTes B CTa-
fuApHOE BEUIECTBO, ITOITOMY OCTASTCS JHWE AOOHBATHCH KOMH-
YECTBEHHONO PalfefIeHURn CTpOHIlHﬂ, BREJARHYONO B IIPOGY B Ka-
YecTRE ROCHTEAS H MPHCYTCTBYIOUICTO B Hel Kambuus.

Uepes 50 cyt mocJie o6pa30BanHR TPOAYKTOE AEAEHHH OTHO-
piense akTHBHOCTel 898r u "°Sr pasuo 100, m, caeposaTtennno,
AR oNpeJeNeHHs KOPOTKOXHBYILEro M30TOHAa MOXKHO Opath Lif
ananuza B 100 paz meHplle HaBECKH {T. €. WanpHUMep, BMECTO
500 r xaefa Bcero 5 v). B TAKof HaBeCcKe MeEHbLIUE KaJbiHf, H.
CIEI0BATEALHO, OTENNTH er0 oT cTpoHuus jerde. Ognaxo ®9Sr
MOMET NOABAATHCH BC BHem#efl cpelle H B pe3ylbTaTe npopeie-
HHS HAaYYHO-HCCAeA0BATENbCKHX PalOoT, NPH 3TOM €ro KORUEHT-
palH B NOAJEXalHX Komrpomo npobax Oynyr manw. [as ero
KONHUECTBEHHOrO onpezenenns TnoTpebywortes Ooabluke npolol.
COREPIKANHE 3HAYMTENbHHE KOJHYECTBA Kaibuus (rpammsl).
B 3roM csiyyae pasaeneHde CTPOHIHA H KanslUHA CTAHOBHTCHA
QueHb cioxHOR 3apauefi. CpaBHeHHe MacChH BHICACHHOIC OCaX-
Ka ¢ NOGaBACHHBIM KOJHYeCTEOM HOCHTENS He SRJIACTCS MPH 3TOM
HaTeMHMM NI0KA3aTENeM XHMHUECKOID BHIXOR2. 18K, KJapKOBOe
comepiKanke Kajabuhs p semHofl xope pasvo 3,6 macc. %. xaap-
komoe copepXanne crpornus 4,2+ 1072 mace. %. Taxum obpasom,
n ppofax NoYBH Ha Kawawil TPaMM KaibIHE MOXHO OXHAATH
10 mr crpoHuss. Tlosromy nepel PagHOXHMHUECKHM  aHaNH30M
TAKHX Npo6 Ha comepxanne 451 Ae06X0ANMO CAGAATL HX AHAIH3
Ha craluABHER cTponLufi, HanpUMep METOAOM (POTOMETDHE
NaMess, s Jajee pBectH B APo0y HECOXOABMOE KOAHYECTBO HO-
CHTEAA.

Y a0RAETBOPHTEALEOR OYHCTKH CTPOHUHS OT KaiblMs JOCTH-
TAIOT MHOTGKPATHEIM TOBTOPEHHEM OAHOR W TOW Xe omepauus
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HAH ucpegoBauneM pasiux onepawth. Hanpuasep xodnuccTso
NePeKPUCTaNIH3anuid HHTPETa CTPOHLHS 3aBHCHT OT HCXORHOID
OTHOILEHHH KaNbliiHsa A CTPOHUHE B npobe. YeM OHO Builie, TEM
Gonpliie HeOGXOAMMO NEPEKpHCTARJIU3ALME. AOGCOAKTHO HC CO
nepanMi Kanbiug npeflapat CTPOHLNA NOAYYHTD OUEHh CHOK-
no. Kak npasuno, BIC/HE XOCTAaTOYHO - NMOAYYHTE fpenapar,
NpHMECH KaJbuHsi B KOTOPOM He npesbiuaet 1%. B srom cayuae
OIIHGRA OAPeRecHHs .- XHMHYECKOrO BHIXORA M30TONA {BecopsiM
METO0M) TaKXe He NPEeBHCHT yKa3aHHOR BeanuuHn H GvAer
Maja No CPABHeHHI0 €O BCEMH JIPYTHMI omHGkaMi (B nepsyio
oyepelb, ¢ CWHOKOH H3MepeHHHs aKTHBHOCTH). Iloacmum, uto
HCXORHOE OTHOWIEHHE KOJHUYECTB KAJBbUHA M CTPOHUHSE (HOCHTE-
san) 8 npobe 50 : [, xesdhuuHenT OYHCTKE NPH HUTPATHOM OCaMK-
neuus 100. B rarom caydae nng NoJayueHHs Ipenapara CTpOH-
uHs, coaepxamero 1% xanpuus, norpebyercs ABa nepeccaxzue-
HHs] OC3AKa HATPATa CTPOHUMSA

—-3-22-2-—-= (109)° ; n=2.

OaHaKO NPAKTHYECKH KOS(PGRIHEHT OUHCTKH -3aBHCHT OT
MHOTHX 4AaCTO HEKOHTPONHPYEMBIX YCJAOBHH, MOITOMY B KaXXAoM
KOHEKPETHOM CIy4de XHMHYECKas YHCTOTa 0Openapata AOAXHS
OniTe TpoBepeHa. IlpoBepKa XHWMHUYECKOH YHCTOTH OCHOBAaHZ Ha
TOM, UTO- IO Mepe OTARJEHHA HEaKTHBHBIX np;meeeﬁ vierbhias
AKTHERHOCTER npenaparta (HME/MHE/MF)} AOJXKHA VBEAHYHBATLCA.
Koraa npenapaT ROAROCTEIO OCBOOORHMTICHA OT- NPEMeced, ero
VRejJbHAA aKTHBHOCTL OyAeT ocrapaTbeR noctostnaof. Jlas toro,
STe0H TMPOCACINT:E 38 XOAO0M OYHCTKH CTPOHLUUS OT KaJbilus, W3
HaMANX BHAEACHHBIX KPHCTAAOE HHTPATA CTPOHuHS Oepyr
ORHO ¥ TO Ke Koauuectso. (Hampumep 40 mr) ua H3aMepenue
CKOPOCTH CueTa. PeayvibTaTH WCTOAL3YIOT AR TOCTIPOEHNS Fpa-
(GEKa B KOOPAMHATAX «CKOPOCTL CHET® — YHCAQ TepekpucTadn-
agaznnis. HazeXnooTs TAKOTO ONDEACHCHHS XWMHYECKOR uywe-
TOTH 33BHCHT OT TOYHOCTH B3BEUIHBAHNS KPHCTANJIOB H, TJIABHOE,
OT TOYNOCTH H3MepeHHH PAAHOaKTHRHOCTH. J[lnm obHapvKenus
1% npumecy# aKTHBEOCTb HYXHO H3MEPHTh € NOTDREIUHOCTBIO,
ne npespimaromel 1%. Tlpn Manex CROPOCTAX CYeTa HET CMBIC-
Ja B HocTH¥eRHH 1% TONHOCTH- OTpeneseHH’ XHMHYECKOTO BH--
XOHIA, TAK K&K BOTPELIHOCTL H3MEPEHHS aKTHRHOCTH Gyrer Goub-
e; MOXHO OFpaHHunThes 3%, TOYKOCTBIO.:

HoGimaTthca Xopouiell XuMAueCKOH OUHCTKH fipenapata HeoO-
NOAMMC TOJBKO B TOM C/AYYAC, KOTHR XHMEMECKdi BhXOA M30TO-
na onpeAeAsioT BeCOBHM MetoioM. HToBH Habexarh sTolt Tpya-
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Hof paGoThl ONpeAc/eHde XHMIYECKUIO BHXOAA ACAAN0T METLUZOM
GOTOMETPHRE NAaMEHH, cnexrporpaduuecKkidM nubo awduM Apy-
THM METOAOM, B KOTOPOM IPHMCCh HE MEaeT KOJHUCCTBEHHOMY
ONpeJencHnio HOocHTead. B stoM cAydae OYHCTKA 3HaUHTEIBHO
YNPUIAETCH, B e TAaBACH LBeJplo CTANOBHTCS HOAYYEHHE TpCHa-
para, OAM3KOr0 MO Macce TOMY, AJf KOTOPOrD OTrpailyHpoBsaHa
VCTEHOBK2 AJs H3Mepeuus f-akTtusuoctH. Ilyers, nanpumep,
KO(MpBLUHCHT CBA3Y CKOPOCTH Cue€Ta H AKTHBHOCTH NOJYUeH jLasw
nperntapata cIpornun maccoft 50 mr. Ilpw onpenesewnn xumuye-
CKOTG BBIXOA2 CTPOHLUA MCTOROM (OTOMETPHH NAaMEeHH HYMKHO
BHAEAHTE npenapat maccofft 50 Mr, KOTOPOE MOMKeT COUTORTH,
HampuMep, H3 20 Mr HuTpara kajdbHuA H 25 Mr HHTPATA CTDOH-
uud. CaMonorjomehne B-yacTHi B TAKOM Openapare npaxrtHie-
CKH pABHO CAMOHNOTVIOWIEHHIO.- B [peNlapaTte WHCTOTO CTPOHIAS.
ITpucyTcTBie KAJBUHY B NpEnapaTe He NOMEWAST ONpeReaeHHIO
ITHM METOAOM CTPOHUWS W He BHeceT ownbKH B BWYWCACHHE
XHMHUCCKOT'O BEIXOHAA.

4.1.6. Onpescierne XMMHYECKOI'D BHIXOAA M30TONA

B panvoXnMHueCHOM anHaJH3e HOCHTENRR BBOISIT B NpO0H He
TOABKO HJAS TOro, 4to0sl cAENaTe BO3IMOMHBIM OCYIHCCTRISHHE
peakuMil COOCEKIeRNA, HO H ANS KOHTPOAR NOJAHOTH RLUIENEHHS
usorara. CieAyer NOMHHTE, UTC B .IPOUECCe NOATOTORKE Tpodut
K ayaii3y ¥ onepauHii Mo OTAEHCHHIO PANUOR30TONA OT npHMeceft
NPOHCXOAAT ere HeKOHTpoJHpyeMue novepsn. Koanwecrso #3oTo-
118, HpoUeiiee yepes sech SHAJHMI H H3MEPEHHOe .o ero paiHo-
UKTHABHOCTH, COCTABAMET JAHIUL HEKOTOPYIO AOJIO OT HEpBOHAYAh-
Horo. Jkag onpenesenus suaucHR® 3TOH A0aM B npoly HE caMoM
uepoom atane ee 06paGoTeu 2063aBNREKT HIBECTHOS KOMHUELTRO
uecnTeasn. IMocne npoBeserus aHa H22 WIMCPHKT ero ocrasulee-
o gostuyecTpo. OTHOIIGHHE KOAHYCCTRA HOCHTEAR, U3MEPEHHOrD
la BHIXOZE, K KOAHuUEeCcTBy, Aobamaewuomy B npoby, ZaeT Bean-
HHY XHMHYECKOro BEIXOAa ARHHOTO H30TONA.

s onpefeneHts BECOBHX KOAHUECTB H30TONOB, OGHIYHO NPH-
CYTCTRYIOEHX B npofax, suitodHHEM npocToRl pacueT. Ilyets ax-
THBHOCTE ¥Sr B mwenHye pasna 200- 012 Kufkr, n aas ananusa
naato 0,5 kr sepna. AxTtupHoCcTs °Sr B npobe pasHa. TakuM
GBpazom, 100.107'2 Ku. Orciona ckopocte pacnana “8r B npobe
2,2-10'2-100-107%2 = 220 pacn./smuH.
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3uas YuCIAO PACHAZOB B MHHYTY W HOCTOmHHYKD pacmaga {uai
T 1 Y0Sr, nahinem uncao atomop *Sr B npenapare
N A AT _ 220-30-360-2460 5109
A 0,693 0,7
B 1 r-atome “moforo sneMenta coaepiurcs 6,06-10% atomos.
CaeaoBaTennto, o HALIEM Npenaparte COAEpPKITCS
90 r - 6,06-10% atomoe
% — 5-10° aromosn
x = 01090 g6.50-1 ¢ gy
6.06- 102

Taroro KonHYyecTBA CTPOHUMHA B PECTBOPE HEAOCTATOYHO AR
MOCTHIKEHHY TNPOH3BEHEHHS . PACTEOPHMOCTH Iawe Hanbosiee
TPYHEHOpacTEopHMOTe coepmrenHs. . [Ipasna, B mwoGolt wpoGe
BCErN2 YPHCYTCTBYeT 3HAaUHTENLREO Goidbimee (MO CpaBHEHHIO
C STHM) KOAWuecTRO CTabHILAOTO CTPORUMN, HO H €ro, Kak npa-
BHJIO, HEAOCTATOYHO IR OCYHIECTBJICHHS DEakUWH OCaXKIeHHS.

HanGonee wacTo IMA ONPEJAENEHHT XHUMHMECKOTO RHIXOAA
H30TONA NPHMEHSIOT BECOBON MeTDH, TAK Kak MPOIEe BCEro W3-
MEPHTb PRAHOAKTHBHOCTH TEEPARX APeIaparob.
*  BHXOA PaAHOEKTHRHOTO H3OTONA ONPEAENSIOT HE TOABKO B
XOAOM HOCHTERH. B HCKOTOPHIX CAYHUARX MOYKHD BOCTIONBLIOBATL-
¢ NPYTHM DPaAHOaKTHBIEM H30TONOM “TOTO JKe 3vemenrta. Tak,,
HaNpHMep, ANf KOHTPOJNA BHAejerus ¥Sr u ¥¥8r u3 npob npw-
MeHsioT HeoHpasyomuics NpH REEHHH PAANOCaKTHRHLIR H3OTON
8Sr. B omanyne ot mepsuix ABYX Maoronos #5r we ssagercs
B-nsayvareneM. Ero siapo. 3axsaThiBafi OpORTAALHHI M€K TPOH.
npespamaercs » #Rb, xoropsh TNEpeXonnT n OCHOBHOE COCTOS-
HHE, UCOYCKAR y-KRaRTH ¢ srepruedf 0,613 MaB, awens ynoGuwe
Insi H3MepeHHs y-CueTunxoM. Ecuan HocHTenh CTDOHURS mOMe-
TuTh %51, BRECTH B aHANH3WDYEMYO NpoOY ¥ BRIAENHTL H3 Hee,
TO XHMHYeCKHY BHIXON TPHCYTCTBYIOINX B Tnpole H30TONOB
CTPOHIIHS MOXHO ONPENeNnTh CPAaBHEHHEM y-2KTHBHOCTH HONY-
HEHHOTO TIPenapaTa ¢ y-2KTHBHOCTHIO BEBEREHHOTO HOCHTEN:.

Ina onpenenenns XMMHYeCKOTe BwIXOfa GapHs ynoluo soc-
ROJL30BATECS €ro PANHOAKTHBHEM RaoTonom «— 3¥Ba. B mobou
ciyuae PRIHOSKTHEBHLIA H30TON, BBOAHMEI ANA OmpedeseHHd
XUMHUECKOTO BHIXOZE, AOMKeH NHepBOHAUAABLHO OTCYTCTEOBATD
B aHajgnzupyemof npole '# ero HamyueHHe HE NOKHO Memarthb
H3IMEDEHHIO aKTHBHOCTH oupenenneMmore usotona: Ocolenno ien-
HEIM METOX PaIHOaKTHBHHIX. HHAWKATODOR CTAHOBHTCS B TeX
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CRyUanx, Koraa GUPEEQﬂﬁeMbIﬂ H3IOTCI HC HMEET CTalHALHBIX
H3OTONOB. YKaMKeM HEeCKOABLKO TPUMEPOE ONpefefieHHs XHMIUE-
CKOTO BHX0A2 PANHOHYKAKROB ¢ HCMOJb30BaLHEM DANHOAKTHB-
HBIX HHAHKATOPOL.

B npaxTuueckoii paboTe panHOSOFHUECKHX IPYNn MOXKeT B3-
HIKHYTE HeoGxoaumocTs onpepesenus *¥¥Th. Kak npasnio, on
OnpeaeAReTCA Kak cTabnanHbiil Mukposgement. Ofnako, HuKoraa
HE MOXeT ObTh yBEPEHHOCTH B TOM, 9TO BHXOI TOpHsS paseH
100%. UYTtobnt MPOKOHTPOAHPOBATL BHIXOX TOPHA, HCOSXOLHMO
BBECTH B &HaAH3HPYEMYIO TpobGy H30TOH TOpHA ~ 24Th — B.us3-
AyuaTedas, ofpasyiouini s peayabTate o-pacnaga 8. 2¥Th ume-
er Ty = 24 cyr. Cam on HenyCKaeT HeEYAODHME RIS H3MEDeuHs
B-wacruun {02 MaB-—80% u 0,1 MaB — 20%), Ho &uicTpo
NPHXOAHT B paBHOBecHe ¢ pogepuuM P“Ra, y wotoporo Ty =
= 118 MuH. DTOT HVKJAUA HCMYCKAET XKECTKHEe P-4acTHHH € MAakK-
cHMaabEEME 3Heprasmu 2,3 MsB (80%), 1,5 MsB (13%) =
0.6 M9B (79%). 5Th woxer GHTh JEIKO NoaydeH U3 Jo6of coau
ypama. Tlpomie Beero BHLIAEAMTL €T0 HA IHAPOOKHCH JKenesa

7O CXeMe
U0 (NOs) 2 6H0
+ 15,0
Pactrop + 20 Mr Fe?+
+ (NH)2CO;

N\

Duavrpar, xapbonaTnuil
KoMNJeKC ypaHa
Ocapox
Fe{OH);
(Th—234)
i 2n. HCI
~ 15 Ma
Pactrop
3+ Ho0O zo 100 ma——OPnantpart, KapGoraTHh!
+ (NH,).CO; KOMIIRKC vpana (ocTaTor)
Ocanok
Fe{OH};
{Th—234)
i ~+2 1. HCI
PacTeop Remunxaropa,
234Th
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B oTHocutenwre crapoit (150 cyT) conm ypaua cyuiecteyer
paBHOBEeCHe Mexny 28U u ®4Th. [-atom ypaea (238 r) conep-
xur 6,06-10% aromon ypanaz, a I r ypana COZEpIKHT

238 - 6,06.10%
1—x
x = 2,55.10% aromon.
ArTierocts 1 r 28{J papua

A =255.102 —— . 0893
4,49 10° - 360-24-60

Taxum ofpazom, 1 ypasa BOOJIHe ZOCTATOUMO HAAR NOJjiyye-
HuR Konnuecrsa 4Th, weobxoaumore ans nposenenus 10 amanu-
208 Ha Topufl. B pactRop mpobw HO Hazafia XHMHYCCKOR ofpa-
60TKH HYXBO BBECTH PpAacTBOP : SPaAHCGAKTHBHOTO HWHIHKATOPA
TOPHsi C TOYHO H3BECTHOH aKTHBHOCTHIO. IToche KoJOpHMeTpHue-
CKOTO ONpefieJleHHs BHASNEHNLIA 12 npo6H TOpHil MOXHO OCanHTL
Ha THADPOOKHCH JHehesa, H3MepHTb P-aKTHBEOCT: OCafKa M, CpaB-
HHR €€ C BReJeHHeH B npofy, onpesenMTh XUMHUecKHI BHIXOX
topusi. Hcenonbsosanue HHAHKATOpAa NO3BONAET He AOGHRATHCH
KOJHUECTREHHOTO BLIXENeNHs TOPHHE U3 npolbl, TOCKOABLKY pe-
SYJRTAT KOJODHMETPHPORAHMS MOXeT GHITh WCHpPaBieH Ha XH-
MHAYSCKHA BHIXOA. .-

HyxHo oTMeTHTB, ¥TO BEEREHHHHA B Npoby pamgHoaKTHBAGI
HHAHKRTOp HE MeuraeT KojropuMerpHuyeckamy (n mwoGoMy Apyro-
My) ONMpenesieNHI0 TOPHS, TAK KAK BECOBOE KOJHYECTrO 23MTh
HECOH3MEPHMO MEHBUIE TYBCTERTENLHOCTH, HANPHMED TOPOHO-
FOTO METOXZ OMpejeseHus TopHs, koropas pabia 107% r Topus.

Jlnist KOHTPOAR NMONHOTH BuiieNerHs 2Ra, 22Ra ncnonsayior
B-uaayyalomnil Haoton paama — *%Ra, KoTopuill noayyawT Ha
Raxof-nufo cOMM TOPHHA, MPHIOTORACHHOA He MeHee 7 Jer TOMY
nazan. ®Ra o6pasvercs B peayanTaTe a-pacnaga 2Th, ero
Ty = 6.7 roga, HCNYCKaeT B-UaCTHIE C OYEHb MATKOH sHepriefi
(~ 0.053 M3B) u npeepatnaercs B *22Ac, penyckanmuit KeCTKAC
B-4acTHUN € MAKCHMANLHWMH JSUEDrHAMH  CIIEKTROB 2,18 MaB
(10%)Y, 1,85 MasB {9%), 1.73 MsB (7%). 1.15 MsB (53%),
0,66 MaB (8%) u 0,46 MsB (13%) u Ty =86.13 u. Hakonaeune
noncprero 222Ac » maTtepuHcKoM PR OMHCHBAIT YpanHeHnem

A = Agdl —exp{~iact)}
roe t— ppeMms, MpOWeAHIee ¢ MOMEHTA OTAEJNCHHS aKTHHuS 0T
pamus.
52
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Hs storo ypasienHsn CALHyer, YTo, CTPOro roBops, akTHBHOCTD
AOUCPHErO H3OTONZ HUKOFAA He MOXer OMTh pausua aKTHBHOCTH
MATCPHUHCKOTO HAOTONE, TAK K&K TpH

2l =1 exp(—lact) =0, Al = o0,

MMpakTHYECKH CUYHTAIOT DABHOBECHOH cMech, B KOTOpOil yka-
2AHHOE OTHOUWIEHHe MAJD OTANYACTCH OT eAMHHUL H, Raupumep,
pasuo 0,999. Takoe oTHouweHue Oyier HaGmwonathest uepes 6l
nocac otxeaeHus *Ac ot **Ra.

Are _ 0999 — [I_pr(_ 0,693t H

Agrg o
~ 0,001 = —— exp (_ 0,6931 ) '
Tac
Ig 0,001 = — 0693t 10 yn
Ac
L 613300
0,693-0,43

Mismepns f-axruBHOCTE pagHa uepe3 §1 w nocae sHaeteHns
upenapata #3 npebbl H CpaBHUB CC C B-aKTHBHOCTBHIO BBEACHHOIG
B npoly nepen anaauiom **5Ra, MOWHO ONPeACaNT: AOAC BHIAC-
JACHHOTO B3 NpolH pagilsl, T. €. ero XHMH4ecKHi Buixok. Kak Hs-
BecTHO, B Apbol npobe ects 226Ra u 2!Ra. Opuako B xauecrse
HHAMKATOpA CJeAyeT A0BaBHTH CTOALKO 22Ra, yToBH 3MeoHil-
cs B npofe H3OTOM He NOMeNlas ONPEAENEHHI0 XMMHTECKOTO Bbi-
x0Ra. MOXKHO AOKa3aTh, YTO aKIHBHOCTL | Mr OPHPOAKOTO TOpHA
H PABBOBECHOTO ¢ HMM 225Ra parna 245 pacn./mui. Kak npasuao.
AKTHBHOCTH TOpHs {H ?Ra) s npHpoAHLIX npofax 3HaUHTEILHO
smenswe. Jobanur B ananausupyemyro npoby 24 500 pacw./susu
“2%Ra MOMKHO CHH3HTh NOCPEIHHOCTh OIPERGNECHUT XHMHYECKOTO
sptixona paans ao 1%. 22Ra mokuo noayauts 12 coau 22Th no
cxeme
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Coan Topns
+ HzO (uau kucaora, ecay conan
HE PacTBOPHMa B BOAE)
+ 100 mMr Ba?*

HErperb go Temnepatypu 80 °C
-+ NH,;OH (6e3 COy)

Ocamok / \ duasrpar

Th (OH),4 Ba?t, 2BRa+2
(*8Ac) -+ Fes*
+ NH,OH

OTOPOCHTE
OuapTpar / \Ocazxox

Ba?*, 228Ra?t Fe(OH)«
Harpeth go temrepatypn 80 °C OTGPOCHTE
+ (NH4)CO4

Ocanok / \ duavtpat

Ba (*#Ra)CO, oTBpocuTs
+ + 2 u. HCI
PECTROP HHAHKATOPA

Tlockoabky axTHBHOCTE 1 Mr TODHA H PABHOBECHOIO ¢ HHM
28Ra, pasua 245 pacn./Muu, [NS UPHTOTOBIGHHS HHAHKATOPA
Ka 10 npob mymHo spenwrs 22Ra u3 1 r topaa. Ilyere B aabo-
paTopuH uMeetcst cyasdar topus Th {SO4). -6H0. Monexynsp-
Haf Macca SToro coeiuueHus pasHa 532, B 23 1 cepuoxuciaofi
conu copepxures 1 r Topus. ..

Ias onpegeneHHs GKTHBHOCTH HOJAYUCHHOrO PACTBOPA HELH-
KaTopa HYXHO oTo0paTtk B Tpu crakana no 1/100 pacrsopa, pas-
GaBpuTh 0,50 H. conanof xucnorolt A0 25 MJ, BBECTH HOCITEIL
pagHs — Gapuit — B KosnyecrBe 100 mMr B mepecuere na BaSO.,
HArpeTh PacTBOPH A0 KHNEHHA H OCAANTL ropsiyeil 5Y% cepuofl
kucioTolt cyas(ar Gapus. Ocallok OTPHABTPOBATL, BHICYHIHTH
W TPOKaNHTh IO TMOCTOAHHOE Macce npH TeMuepatype 900 °C.
TloMecTHTE OCAAOK Ha &MIOMHHHEBYH) NORJCKKY, CMOUYNHTE CHup-
TOM N OCTAaBHTL ANf nakomacnug 228Ac wa 60 u. Yepes 60 g (uan
oanile, TaK KaK Jakee aKTHBHOCTb He OyRET H3MEHNTLOH) H3-
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MepHTh CKOPOCThL CyeTa Ha TOpHOBOM B-cuetumxe. 3arem uame-
PHTL HCXOAHBIH PacTBOP B TOYHO TaKHX e ycaosusix. Torna aas
ONpEAENICHHA XUMHUECKOTO BHINOAA HE HYXKHO OYAeT paccunthi-
BATH SKTHBHOCTL OPOO6, H MOMHO OrpaHHYHTBCE CPABHEHHCM
cxkopocTed HX cuera (B8 HMIL/MuE). TOPHH, H3 KOTOPOTO BBIAEASH
“SRa, TaK XK€ KaK H ypan, H3 KoToporo Buigesen Th, mywxuo
COXPAHUTEH, TaK KaK B HEM uepes OnpefeAeHHOe BPEMH CHOBa
HaKonHTCH AOuEpHHA H3oTON. B cayyae ypana 50% wmakcuMadisho
BO3MOMHOTO KoamuecTBa *¥Th uakomsres wuwepes 24 cyr nocse
NepBoro OTASACHHS, a B CAy4ae TOPHA Takad we Aoas *#Ra na-
KONHUTCH AWWb yepes 6,7 roxa.

Korga y Kakoro-As00 3JeMCHT2 ReT H30TONOB, PasJHYaloLiuX-
CH THIOM H3JYUEHHSH, AJA HCHOMbL30BAHHA METOAA MEUEHBIX aTo-
MOE NpH OIHpenesJeHHH XHMHUECKOTO BhXoaa neobxoauma GoJee
CACKNa anuaparypa, Takas KaK o- HIH y-CneKTpoMerpu. Ha-
IpHMep, DAHHM H3 BasKHEHIUHX OCTEOTPONHEIX H30TONOB ABAR-
etcs 210Pg. (OcHOBHOH HEAOCTATOK CYIICCTBYIOHIHX METOHOB erd
onpegencHAst  (3NEKTPOXHMHYECKOE OCAXICHHE HAa TJaTHHY,
BO3IOHKZ B BaKyyMe, CAMONPOU3BOJIBHOE OCaMKAeHHe Ba cepebpo,
HHKeAb B Medb) — OTCYTCTBHE BO3MOMKHOCTH KOUHTPOJA IONHOTHI
BHUIEACHHA, YTO BCErfd BHISMBACT HEYHCDEHHOCTL B DPE3VALTATAX
aHanuza, DBce pajHOZKTHBHLIE M3OTONH. NGJAORHA SABIARIOTCH
g-nanyuatesasMi, Oanako, ecau H3MepeHHe G-aKTHBHOCTH OPOH3-
BOAHTL C NOMOIUBI0 G-CHEKTPOMETpA, MOXKHO B Ka4ecTBe HHAMKA-
TOpa NONXHOTH Beipehenusn ?°Po pocnonesosarbes ¥Po, sueprus
g-yacTun kKopotoro {4,877 MsB) oramyaercs of 3HeprHd w-vac-
T 29Po (5,298 MsB). llaa ¢-cnekTpoMeTpHH AOAXKHB OBITDL
H3TOTORACHBL TOHKOCJIOHHBIE NpEnaparhi.

Jas KONTpPOAR RNOAHOTH swjenenns #%Po na sexoropnix
upob {pacTHTENLHOCTH, Mfca, KOCTedl, MOPCKOH H NnpecHoll BOAN)
MOXHO HCROAR3IOBATE  PAAKOAKTHBHBIA H3OTON 3JacMeHTa —
aHasora nojoxus — reanypa. Haubonee yaofen ana stolt uenu
mTe  TlepexchAs Hu3 B030YMASHHOTO COCTOAHHA B OCHOBHOC
¢ Tw = 105 cyT, on npespamaerca & ¥ Te. [Tocaeanns, icnyckas
B-racTHun ¢ MakcuMmaabHOR  smeprreil 0,7 MsB, mepexcanr
1 crabraniikil H3oTON Roka

12TmTe DT ¢ Y= S

10D cyT 93 4
B ycaopusX caMOnpouSBOJbHOrC Buigenxexns #°Po ua coas-
HOKHCAOrO pacTBopa apobnl Ha HHUKedesylw (oury caeiophic
KONHUYECTBA TCLIypa BeAyT cefR nofobHo nonoHHi. CKOpOCTH
BLLICACHHA NOJOHHE H Teaavpa #a QOJbLry OAHHAKOBEL.

—~ 1270 exad.
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Bo3mo#EGCTh HCNOMB30BAHHSE PafHOAKTHBHOFO H30TOMA Tei-
Mypa /sl KOHTPOJS, NONHOTH BhiAeneuns 2'°Po ua doabry uz
cepebpa ¥ Med# HC NPOBEPeHa.

4.1.7. {lpuroToBjieHHe pAcTBOPOB HOCHTeaeH

Bce pacteopsl HOCHTeReH, HMetoUidecs & NabopaTopHi, A0IK-
Hbi OHTH AUGO CONAHOKHCARMHE, JHO0. &30THOKHCAHMH H He
AOMMHE COAepXaTh IAPYFHX AHHCOHOB, hanpumep S50, [lpn-
rOTGBJAEHHE PacTBOPOB HOCHTenedl paccMOTPHM Ha npHMepe
urTprs. llycre B nabOpPaTOpHH HMEETCH CEPHOKMCAAR COJAL HT-
TpHst; Y2(S04)3-8HO (GonbuiHCTRO .cofel HTTPHH KpPHCTANTH-
3yeTcs cO SHAYHTEeAbHBIM KOoauuecTsOM BOAH). Cyasdar HTTPHS,
KaX H ero XJOpHi B HUTPAT, Xopoulo.pacrsopum B Bage. ITycrn
BCE . PAcTROPH- HocHTeJsiel .8 alopaTopuy- a30THOKACAHE. B Kkax
Ay npoly HeoGXoMMO. 106aBHTL :CTONBKO HTTPHA, wTOOLI OPH
1009 xuMHYyecKoM BHXOAe HOJyuUMJOCH B KpHHE ananuza 60 mr
okucu urrpua (Yp0s). Ilpurotopum pacrsop nocuTens ua 1000
avaanzon. CAeAOBATENBHO, :B, PACTROPE AWIKHO OHThL CTOALKD
HTTPHA, 4TOOH H3. HEro MOXHO Ouao noayuutsh G0 mr- 1000 =
= 60 r Y;Os Monexyaapuas: macca cyibpara HrTpHs pasna 608,
a okucd HTTpus — 224. Jas toro, uToGbl M3 UTTPHA, HMEIOWICIO-
cAl B pACTROPe, MOXKHO GBLIO NOJY4duTH 60 r OKHCE HTTPHS, HYIXKHO
PaCTBOPHTH

608

CxeMa NpHTOTOBJIEHHS - A30THOKHCAQIO PacTsOpa  HOCHTEA
wrrpns: 150 r Yo (804)s-8H:04+HeO+ HNG; zo pH 2
Harpepalne 20 AOMHOLO
PECTBOPEHHS CONH
+ NH,OH
Ocanox  PuabTPar

Y(OH); ~ SO2~
im0t N,/

60 r = 159 r cyapthaTta HITPHS.

Ccaaok .
Y (OH), d’”“‘ggf}ﬂ
+ 2 n. HNOg

+
Pacteop paaGasute 2 K. HNOz po I &
B6



Opnako KORLEHTDAIHS HWTTPHA B pacTBOpe JOMKHa OhiTh
yeranogaeina Gogee TouHO. LN 9T0r0 B [ATH YHCTHX CTAKAHOB
emxoctbhio 100 Ma or6upaoT no 1 M4 NPHIOTOBJEHHOFO pacTBOpa
¥ pasbasisiot BORo# no 50 ma. Harpepaior ao Temneparypnl
80 °C n aMMHEKOM OC23XAaI0T THAPOOKHCH HYTPHS, NPHIHBAS €ro
Jo noadotH ocaxpaenis (a0 pH §}. He oxnaxpas, ordurantposst-
BRIOT OCajKH 4epe3a 6e330RbHBe ¢uabTpu «Benas (kpachas)
ACHTa®, TILATENDHO NEPEHOCS HX CO CTEHOK CTAKAHOB ¢ HOMOUILIO
ropsiyell BOAH. BHICyluuBaioT OCaAKH B BOPOHKaX #pH TeMnepa-
Type 105 °C u nepenccar s Qapdoposbie THIAH, 3apakee Npoka-
JICHHBIE O NOCTOSMHHOH MacCht B My®henbHol neun u Xpasgiuliecs
B 2KcHKaTOpe. THIVIH € OCaiKaMH QAOMELIAXT B XOJOXHYH My-
(eapHYKO NeYE, - BKAKOUAIOT €e, YCTEHOBHE TepMOperyasaTop Ha
MaKCHManbRyIo Temitepatypy (o6uuno okxoac 1000 °C). UYepes
1 u nocae TOro, Kak- Reub MakKCHMaAbHO PA3CGIPEeTCst, THIAH BHi-
HUMEIOT ¥ NoMeliaroT B sKCHEaTop. [loche oxnakiaenus A0 KOM-
HATHOH TEMIEPATYPBI KX B3BCIUHBAIOT H CHOBa HOMELIIIOT B My-
deannyio neup Ha §,5 4. BHHEMAIOT #3 NeuH, NOMEILAIOT B 3KCH
KaTop, OXAQXKART A0 KOMHATHOR TeMIEPaTypEl H CHOBA B3BEIH-
satfor, Ecns macca THRACH ¢ ocaikaMu B pPe3yaLTate BTOPOTO
HPOK2JAHBAHKES HE H3IMEHHJNACE, BBSHCIHIOT MacCy Kamjoro
ocagKa, BHYHTAR M3 MAacChi THIVIA € OCAAKOM Maccy nycroro
THrAA, YCTAHOBAEHHYI0 paHee. Takum o6pasoM OOJYHaOT NATH
2HAYEHHH MACCHI 0CAAKOR, KOTOPHE HC TOJAHB OTAHYATLCH APYT
o7 Epyra Gosplue, uem ua 1%. Buiurcanior cpeauee apudMeru-
YECKOe 3HAYCHHE, KOTOPOE CYHTAKT TOMHOH KOHUEHTpallHeH,
«THTPOM», HTTpHES B pactsope. Ha koaly HakJeHBAIOT IOFOCKY
JCHKOTUIACTHPS, Ha KOTOPOM A€Iai0T Hainuch: «THTP Y05 =
= 60 mr/mn. Ilpuroropsen 20.02.79 r.». Ecau nocae stoporo
B3BCLUMBAHMH MACCA OCAZKA YMEHLIUHIACh, HYHKHO NPOKAAHBATDL
Tpernit paz M T. A. 10 VCTAHOBACHIS L[OCTOSAHHON Maccw € Toy-
HOCTBID A0 ABYX ENHHHL B GETBEPTOM 3uHaKe, ¥aK OOLIYHO TipM-
HATO B AHAMHTHIECKOR XHMHH. )

Bee mepuuie Koalbl ¢ PacTBOPAME HOCHTEREH NOUMKHE GHITH
3AKPBITH PE3MHOBHMH NpoOKaMH COOTBETCTBYIOIIHX Pa3MEpon.
H3-30 naoxofi waHpOBKH npHTepTHX npofioK  3aKPHIBATL HMH
KOAGH C pacTBOPaMH HocuTedeil ne pexnMesgylor. THIpel pac-
TRANOB HOCHTENReH HYINHO NPOBEPRTHL JBa pa3a B rofl.

4.1.8. HyRCTBHTEABHOCTE B TOMHOCTh PAAMOXHMHUECKOrO anajinia

q}’BCTBHTecﬂbHOCTb paABOXHMHYSCKOT) MeTQAd OHpPLACIRIOT
MHH#HMAJALHOH BXKTHBHOCTDHIO H30TONA, KOTOPYX» MOMHD ROCTOBED-
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HO H3MEPHTb Ha aRkoH ycranoske, Hmxunult yposenb akTupHOC-
TH A,y , KOTOPHIHi MOXKET - OHTh H3MEpeH.: Ha YCTaHOBKE NpH
sagankol  ckopocTd cuera gowa Ny, speMenn wsmepenns t w
OTHOCHTEBHOH CPEJHEKBAaAPATHYHOA NOTPELIHOCTH H3MEPEHRS §,
OTIPRACRRAIOT BhIPAKEHHEM

14+ V148 Nyto
+ I $ K, K,
2t

rie K — xosdguuuent Tiepexofa 0T CKOPOCTH CH€Ta K aKTus-
HOCTH.

[lpn ouenxe TOMHOCTH & Ppe3yfbTaTOB aHAMM3A  HEOGXOAMMO
VYECTb NOrpelIHOCTH, BOSHHKAIOWIME HA BCeX CTAZMAX PAfHOXH-
‘MHYECKOro adagusa. CHCTEMATHIECKHE NOTPEIIHOCTH CRIAALI-
BAKOTCH H3: h !

— OTHOCHTE/IBHOM nﬁrpemuocm Onpeleiennst XHMHUECKOTO
BHXOAA Op. B enynae pmjencHns H3oTona Ge3 HOCHTCAA BR.IIO-
4aeTcsl OTHOCHTeJNbHAS NOTPeHIHOCT: BHXOZa H30TONE, HalAcH-
H&st B OPEABADHTRALHBIX SKCHEPAMEHTAX;

~— OTHOCHTRALHOH NOTPELIHOCTH  TPAAYHPOBKH nprbopa, &,
CyMmupyioliefics 43 TacnmoOpTHOR NOTPRIIHOCTH  ONpeaescHHs
AKTHBHOCTH 3Ta/10Ha, NOrpPEliHOCTH NpH oTOODE AiHKBOTION gac-
TH DACTBOPA H NOTPEUIHOCTH H3IMEPEHHS AKTHBHOCTH 3TAJOHHOTO
pacreopa.

CpeAHeKBaApaTHYECKY0 NOFPEIIHOCTh H3IMEPEHHS onpeness-
wt no dopmyae

A =

100

T

rie Np ~— CKOpoCTs CYeTa Upenapara 3a BuUeToM (oHa,
mya/mnn; N — CKOPOCTS CUETA Hpenapata ¢ ©OHOM, HMA/MHH;
t — ppeMs uamepenns npenapata g, GonoM, MuH; Ny — ckopocTtn
cueta GOHE, HMI/MuN; t¢—spema H3MEepeHus c};ona s, Onia
3ABHCHT OT BpeMeisl H3MEPEeHHs M He I0/KHa npesnwars 30%.
Ofwyio NOTPEHIHOCTD, Qoguy anaJnsa paccunTHEAT NO Qopmyae

oo = Vo2 ®+ :33.

4.2. HoproroBka Apod K PaaHOXUMUUECKOMY AHAJIH3Y
4.2.1. HpoGu NpyponHLIX H- CTOUHBIX BORL

TlpoGnl NMPHPOARBIX ¥ -CTOUHBX BOA C. KOHUEHTpadued palio-
nzotonos 1-1077 Kn/n M Boile NOOREPralT palHOXHMHIECKOMY
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aHaanzy 0Oe3 HpPeABapHTCALHONG KouueHrpuposahun. [Ipodnt
BOAK C KOHUeHTpammeH panuouazoronos 1-10-3 Knfon u uuwxe
KOHIOEHTPHPYIOT paziByHHMB cnocofamu. BmGop cnocofa kon-
L{QHTpHpOBBHHH 3ABHCHT OT CBOHCTR OIIpelLaACMBEIX  H3O0TCNOBL.
B nacrosliee spems AAA 9THX Henell HCOOTBE3YIOT CjeayiouiHe
METOAB: BHIMAPHBAHHE, COOCAMICHHE, WOHHBI OOGMEH, 3AEKTPO-
mmanu3, Tlpumenaior Takme KoMOuHANAM 3THX MeTonon. I1pobu
BOABL, COHEPXKALIHE B3BCHICHHDIE BEliecTsa, GepyT AAf aRanu3a
nocne GHALTPOBANHA. D3BCUIENHBIC BCHIECTRA BHCYUHIBAIOT H
O307AIOT BMECTe C PHABLTPOM B MY(EIbEON neuH, mocne wero ob-
padaTHBaT COAAHON HAY a30THON KHCAOTOH ¥ NEPEBOUAT B pac-
TROP NPH HaCpeBaHIH.

Bomapusanne. B orobpannyo aas anaansa u NOLKHCACHHVIO
A30THOR WAE coJRHOH KMCmoTOH npoby Boau (kak npaewao ot 10
Ao 100 a) nofarAsKT HOCHTEIH TEX PaAHOAKTHEHEIX K30TONOB,
KOTOpHE AGLKUE GuTh B Hell onpeaenentt. [poby wacTaMK Be-
NMapusaT B 2—5-J1 CTakAHAX KO MHHEHUMaNbHOro obnema (1. e
A0 BRUMTAACHHH OCAAKA} HE& JJACKTPHUYECKHX H TA30BHIX IWIHTaX.
{Tpu onpenencuny PajgHGAKTHEHMX H2ONOTOR flOAa BOLY HE UOA-
KUCARINT npH ortéope npolH, a NMOAINENAYHBAKT Neped BHNOADH-
BAHHEM.

Coocampenne. OOwnuHO IR KOHUeHTPuporanus 59Sr, “Sr,
#6Ra, 21°Ph, paRHOH3CTONOB TOPHS HCAOAL3YIOT METOZA COOCaXK-
ACHHS WX € FHAPOOKMCBIO XKCIC32 H KapboHATAMH  [EA0YHO3E-
seabuplX Mertadnos. K 100 a soaw {0GBu#O B yeTHIpex OVIbLAnX
eMKOCTBIC TI0 25 1) npHGaBAfIoT HECRONbLKO rpaMMoB (o 1 ¢ Ha
Kamxayio OyThib) KaJblBsg H Xede3d B BHAC pACTBOPOB HX Coxel.
Tlogmenauusator Boay {(NH.OH, NaOH unn KOH) no noanoro
OCRWICHHS THAPOOKHCH JKEJIE38 W NPHIHBAIOT  HACHILCHHKIT
PacTBop KapéﬂHBTGB RIEROYHHEY MPTAIABDOR HIH 3MMOHHS 140
NOAHOTO ocax jenns Kaabius. [Hoc.e ocelaBsa OCanKa Ha ZHO
cocyaa (uepez 1—2 cyT) MHAKOCTH AKKVPATHO CAHBAIOT HAH
cuonupyior. OCTaTKH XHEIRKOCTH C OCAfKOM CJHBAIOT B OoJib-
IHOH XHMHYEeCKHH CTaxaH ¥ OTQHILTPOBBIBAIOT OCAAOK uUepez
6ymaxuslfi ¢ouasrTp. Has ronuentpamwn Cs ua sops HEMOAB-
aVIoT MeTon coocaxiaenns ¢ deppounwaHugom wuxeas (c. 156}).
Haufosee 4acT0 HCTOJALIYIOT MCTOA COBMECTHONC COOCAXHEHUS
%081 n 57Cs gy oanoi npobu. JLns 3TOro npoby BOAM OOBEMNM
20-—100 & nOMEAaT B COOTBETCTBYICIINE €MKOCTH, BHOCAT HO-
cuteqan crporuks (100 mr) B uesus (50—100 mr B 3aBHCHMOCTH
ot ofreMa npobu) B nocaefoBaTedbHo npuausawT 17 ma 0.1 w
pacteopa azarRokncaoro nukens ¥ 23 ma 0.1 w. pacteopa Qeppo-
ukannga Hatpus (va xamapie 20 i mpobw). 3atem noGasasoT
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pacteop CaCly # kpucrasandeckyo:cony -Na:COs; us pacuera
2 r 5 20 r na 20 51 npobm cooTeercTBeRKO. I1po6y TmEaresnio
nepeMeIHBAIOT, IPOBEPSIOT HA NONHOTY OCaXAeHUs B OCTABAAIOT
Ha HOUb AJIA KOBTYJAAUMH ocalxoB. OTcTosBUMACH pacTsop Ac-
KAHTHPYIOT, OCAf0K OTAeNsIOT UeHTpupyruposanueM. KapbonaThi
HIeNIOYHO3EMeNLHEX 3AEMEHTOR PACTBOPHIOT B 4 H. a3oTnoil KHe-
0TE M OTHEJAIOT OT OCTABIMEIOCH B OCaAKe (GeppOLMaHiid HH-
Reas GHIbTPOBAEHEM.

B duasrpate nocae Kakomaeris zoucproro Y onpeaenmor
WSr (c. 124), a B ocazre deppoIMaHHLA HHKEIS ONpeleisior
1W¥Cs (c. 155).

Henubifi ofmed. Mertoll HOHOOOMCHEOrO KOHHEHTPHPOBAHHS
ocebenro yaoben npr onperesenun *°Sr 5 npupoawoi sope. Has
ITOrC HCHOAB3YIOT KaTHOHHT JioOol Mapku. HInporoe pacnpoct-
pPanesHe TOJY4HI  MOHOQYRKUHOHANBHBIH  CHALHOKHCAOTHBIH
watHonnT K¥-2, ofiamanwnil XOpOWIHMH RUHETHYECKHMH CBON-
CTBAMH, KOTOPHE [O3BOJMIOT TPOBOAHTH OHCPALHH XORUSHTDH-
posaHrs ¢ MmenbuIell sarpaToll spemeHd. CraTHueckas obmennas
eMKOCTh 3TOTO KaTHnHuTa coctasBaser 4,3—D58,1 mr-3xs./r v maac
zapucut oT pH npobu.

ITeper KOHUCHYPHDOBAHHEM TOTOBAT KATHOHHT. hHpoMuBas
cro pactsopoMm 6 H. HCl no orpuuatenwHOR peaxuHm Ha WOHM
wediesa {peakuus. ¢ POJARHAOM aMMOHHA) H RONOH no OTpHUA-
TEJbHCH pPeaKyyH Ha HOHH XJ10pa (peaKuWs © A30THOKUCABM
cepeGpoM}. 3arteMm 150—300 r-KaTHOHHTZ C pasMepoM 3epeM
0,25—1 MM IOMEEKT B CT2KAH, ZO0ABAAIOT ZHCTHAAHPOBAHHYIO
ROJIy H COHCPIKHMOE CTaKaHa NEePeHOCHAT B CTEKJSHHYIO KOMOHKY.
IiauHa paGouel yacTH KosaoHKH paeaa 60 cm, seyrtpenunfi nua-
MeTp — 3 oM.

Uepes noaroTObeHHBE TAKAM 06pasoM K&THOHHT [POHYC-
kator [0—I00 1 ncenenyemodl Boan: co ckopocTeio 2—3 afu. He-
copbunw °Sr ocymectsastor 2 2 6 8. HCI. TToayuenumi consno-
KHCAR pAcTBOP BHNAPHBAIOT NOWTH J0CYXa, paibasasmioT amc-
THANHPOBAHHON BOAOH H OCAMAAWT KapOOHATH LICAOUHOICMEJb-
HBIX 3JI€MEHTOB.

Tlocne XOWIEHTPHPOBGHHS OCBOKM PACTRODSIOT B A30THON
W CoASHOR KnchoTe u onpekeasiors¥8r no Y aiofimm n3 u3-
JIOMEHHBIX HHKE MeTONOB.

Aaexrpognanus. Jas. KOBUEHTPHPOBAHHE STHM METOAOM
HCNOMB3YIOT NPHOOP. cocTosuIuil H3 BRIOPAMHTEIS K 3J€KTpo-
auaapszaTopa.. Bowmpamurenss nHTAETCH 0T CETH UEPEMEHHOND
Toka. ABTOTPanRCHOPMATOP AACT BO3IMONKHOCTH PeryJHpOBRaTh
BRIXOAHOe Hanpsixkenue or § o 150 B. B sneKTpHUCCKY0 cxemy
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npubopa {puc. 3) BKAOYRHE Tarkke aMmnepsderp {A) n poapr-
merp {V), NO3BOARIOILHE CACARTD 33 PCKIMOM PaGOTH 2.JeKTpo-
ANaJIH3BTOPA. :

INCKTPOAHAJAHIATOP TIPEACTABANET C0OOI CTEKANHHEI 1I-
JRAPHYECKHA  COCYA  CMEOCTRIO OKosio 15 . BHyTpu cocvaa
pacnofOKeH TAaTHHOBLI aHOA. CAEAYIOIMER KOHCTPYKUHM: HA
CTEKAAHHBIA KapKac, NpeAcTasasioluil cobofi KyH co croponoi
20 cm, HaMOTaHa NJAaTHHOBasA DpoBoJoka nuaMmerpoM 0.3 mv B
HeCsiTb PAIOB C LAroM Mexny BHTKaMu ~ 10 mm. BRvTpb anoaa
NOMCILAT HeaJ0(aHOSHIT MEIIOK ¢ NAATHHOBLIM CETYATHM Ka-
toa0M (6,5 % 6,5 em). Ceepxy 3MCKTPOAHAAH3ATOD NOKPHRAIOT
KPHINKOE H3 NAEKCHTAaca, HAa KOTOPOR KPensT KaToHyi savel-
xy. [lepes HayanoM SJAEKTPOLHAAH3S NPOBOAAT CASAVIOLIHE NON-
rOTOBHTEARHBe npouenyps. Mz uenanodauna CKaeHBaOT MelloK
pasmepoMm 12 X 15 oM. HCnoab3ys HacHILEHELH Boaubtl pacrsop
XJAOPECTOTO HHHKA, Memor BuICYUIHBAIOT NOX HPECCOM B TeycHHE
4 u, pLIMayHealoT B AHcTHAAHpOBanHOR Boae 10 u W, Hakoweu.
npoMueaoT eonoli. Tlocne ykaszanuoft o6paboTku Meuwiox moxer
OBITH HCHOAB3CBAH IR 3JMeKTPoAHAAH3A.

Koryenrpuposanue 38y, 0Sr, ¥Cs ¢ nomowsro saextpodua-
apza, O6pem Boowt AoiKen cocrasanTe 10 a*. K aranusmpye-
Mol npobe gobdapaaioT no 50 Mr pocHTedeH CTPOHLUMA o ue3nsd.
BastTHIX B BHJAE PAcTBOpoB HX coqeil. Ecan Boda coaepHT Base-
IUCHEWE HACTHULL, @8 (BHALTPYIOT.

Ananusnpyemyio npofy BOAW NOMELIAOT B 3NIEKTPOAHTHYE-
cKyio BaHRy. B nensodanosoit Mewok naansawr 150 ma guctaa-
AHPOBEHHON BOXBI, ONVCKAIOT TYA2 THAATHHOBHH CETYATHI KaToa
H VKDPeMJASIOT erc rtak. uTo0pl OH HE Kacaacd UeRANOdAHOBOH
TAICHKH. Meuoxk NOMCIEAKT B E)e’!f:i{Tp{)Jﬂ!TH‘JCCK}’IO Bal’!ﬁ};", I]pH‘-IGM
NAGCKOCTL, CETYATOrD KaTOda A0JORNA DACOOAAraTthcH B Huaro-
RajJLHON NAOCKOLCTH 2nOAa, NOGCAL HErd Ha 3AeKTROAB ROARI0T
wanpsiernne 150 B v BeayT sJeKkTpPOARANH3 B TeueHHe | uy npy
cHJIC TOXKa B 3AcKTposauTe He swise 3 A, TIpH suexTpoanasause
TeMnepaTypa BOAH B Banue nomHaAMaercs ao 60—70°C. Ilo uc-
TeUeHHH YKa3aHHOIC MEpHOZa BHIKJIOUANT 3ACKTPHUYECKHN TOK.
COflepXMHMOe MEIIKa BHUIHBAlOT B CTaKan. Mewox H3HYTPH H
MAaTHHOBBI KaTod - OBMBIB2I0T KOHUEHTPHPOBAHHOW  a30THOI
KHCAOTOH, KOTOPYIO TNPHCOEAHHAIOT K COXEPIKUMOMY CTaKaHa.

* Iing YCTRROBJeHES coacpmanns ©Sf B A0KKAEBOR HNB CHerosod BOae
aoeraroNse {0-1 nopuuH Boju. Tlpm anaiuse BOAONPOBORMOW Doau ha ®Sr
obmufi o6rew npobu pomwen cocramants 20—100 ., 1. ¢ HeoBxoammo npose-
et 210 ROCACROBATEALHRX KOHUEHTPHPOB2RHA.
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Tipu sseKTpoaNaNu3e ZOCTUTAETCH KOHLEHTPHPOBAKHE CTPOHLMSA
H He3IHs H OUACTKE HX OT PAJHOAKTHBRHHX H30TONOB PEAKAX 3e-
Mejh, BDHPKOHMSA H pyrenns. OnpefeferHe CTPOHLMA H Ue3ns
B PAacTBOPE NPOR3BOIAT JIOGHIM. ONHCAHHEIM - HHHC MCTOLOM,

4.2.2, NpoGu nousn

Ycpeanennyw npofy NOUBH PACTHPAT B CTYIKE XC MOpOII-
kooOpasHOrG COCTOMHNA, TPOKANEBAI0T NP TeMmuepatype 300—
400 °C, Ecan neolxonHMas ANR aHAMH3A HaBeCKa npobu COCTaB-
aser Goabire 20 r, H3 Hee H3IBAGKAKT PaXHOAKTHEHBIE H3GTOMLI
rEllleTaudeanseM ropsyeft 6 u. HCl, koTopoe:BeROAHSIOT che-
ayomuy o6pasom. B HaBecKy nounsl. NOMEIIEHHYIO B }ApOCTOR-
KHil XHMHYECKH CTaKa#, BHOCAT MOJOBHHY HEOGXOXHMOr0 KOJH-
yecTBa HOCHTEJE! onpefesasteMutx - uaoronop. Ocropomuo (Bo
u3beKaHHe Pe3KOre BCTICRHBaHNA TIPOOGH) NPHAHBAIOT TaKoe KO-
mmuectso pacrsopa 6 H. HCL ut06n  Han nousoft  occrasancs
FoctatounmEii ofweM kRcHoTH. Harpesawotr, nepemeinnpas, 1o
KHneHus ¥ kunatar 30—60 mus, JoauBaf BORY MJsi CoXpaHenns
nocrostnnoro obnema. HepacTROpRBINEMYCH -OCTATKY NORBH HAOT
0CecTs Ha IHO CTaKaHa H - OT(HABTPOBHBANIT HAZOCAAOYHYIO
KHAKOCTL Hepe3 OGyMmaiuuil - GHALTP, He NepeHOCH OCallOK Ha
SueTp, K OCTATKY B CTaKane NPHAHBAIOT TOPAUYIO BOAY B KOMIH-
vecTBe 'fp 00BbEMa KHCJOTH, KHIATAT 15 MUH, ACKanTHPYIOT BOL-
uuil pacTsop yepes Tot Xe ¢puabrp. K ocratky B cragane no6an-
NS0T BTOPY0 TNOJORHRY sockredelt n 6 u. HClI B rakom xe
KOAHYeCTse KakK npexpe. HarpesawT w xunstar 30 muH. Brute-
naunsanue 6 g, HCl (Ge3 nofapicHHS HOCHTEE} NOBTOPSHIOT
CTOALKO Pas, CKOJILKO TpefyeTes Anf Toro, uToOH nochaennwll
duabTpaT He Oma OKpaimeH MexezoM. PUALTHATH O6LEAHUIOT,
OCTETOK NOUBH OTGPACHBAIOT. : ’

Hapecks nousel B upexeaax 20 r, eciaH 370 HeoSXOXMMO
(B ciyuse arannsa wa panult, vpan, 20Ph, ¥Cs) moryr 6uTE
TOMHOCTBIO PACTBOPEHB! OXHHM: H3 CASNYIOUIHX Tpex cnocobos,

Crocofi I. On ocHORaH :H2 OOPA30BAHHY JCTYYEro uYeThiPeX-
dropAcTOTe KpeMRHA. [las 3TOro- npoKaneHnyio B Mydeasnolt
neun npu Temuepatype 600 °C v teueime -1 u npoby foyny NOMe-
20T B INIAaTHHOBYIO YalIKy, BHEOCAT- PACTBOpH HOcHTenefl, cMa-
YHBAIOT BOROHR ¥ PazfaraicT CMECKID 5 MJI RAABHKOBON KWCAOTH
¥ 10 Ma asoTHOR KHCJOTH IPH HarpeBaHHE Ha mecyaHoll Bane
AC AOJNVYEHHR CyXoro ocrarka. Onepam#io MOBTOPAIOT HECKOJIbKO
pPa3 B 3ABHCAMOCTH oT Hapeckd moype (1 r—3—5 pas; 2 rew
6—10 pas ® T. X.) A0 NOJIHOTO Pa3JOKEHHR OCTATKa, 3aT€M NpH-
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aupaT 10 MA KORUCHTPHPOBAHKOR 230THON HAH CONAHOR KHCIO-
Thl B BHIAPHBAIOT AOCYyXd. DTy ONEPALMI0 BHRUOJIHAIOT 3—5 pas
A0 NIOFHOTO yHadeHHA H3 ApobH HOha PTopa.

Cnecof Il CHMeilHBAXT HABECKY HOYBH B NJATHHOBOM (e-
Je3HOM HJIH HHKEJEBOM) THrae ¢ D-KpaTHbIM KONHUECTBOM MEn-
kopacreproro NH4F u-marpesanot 8 MyQeasHol meys npu Temme-
patype 400°C RO TOAHOrO pa3AoMKenHs (PTOPBCTOTO AMMOHHS.
[Mpu coipeAgsiesus NOJCHHS TeMIePaTypa He JAOJM¥HA npessiuaTs
180 °C. Oxnaxal0T # NOBTOPAIOT OlEpaUHiy PasfioxeHus ¢ Hro-
pucTLiM aMMouueM 2—38 pas. Si0; + 4NHF — 4 SiF, + 4NH; +
+ 2H,0. OcraToKk RepelocAT B TePMOCTONKHH CTakay W pacTso-
psioT B 100 M7 KOBUEHTPHPORaHHOR A30THOH KHCJAOTH [IDH KHOR-
YCHHM B TeueHHe 2 4, A004BAsH N0 Mepe YNapHBaHHA 330THYI
kuchory. Ecil ocafox HemOoMHOCTLIO DACTBOPHACH, TO €ro OTAe-
JAOT BEHTPHPYTHPOBaHHEM, OPOMbLIBAIOT AHCTHIIMPOBAHHO BO-
AGH, NOMEIAKT B MJIATHHOBYIO YaHIKY H HOBTOPHIOT Onepaufio
pazaoKeHnsi ¢ (PTOPHCTHM aMMOHHEM.

Cnocod 111 Ou cocrout B nepeseAtHUR B PacTBOP npod rpyH-
ta. Ilpu OHS)EJI\E.’!QH!EH B npobax rspyma aanonzoTonos MM,
%Mn, -59Fe, YCo, %Co, 8Zn, 52Ey, MEn, SEy, #2Ta, %Zr ¥ 97y
NPOBOANT KHCAOTHOE Pa3fOKEHHe TPyHTa.

[TpoGy rpyHTta (B 32BHCHMOCTH OT €€ YHILHOH aKTHBHOCTH)
maccot 0,2—3,0 r novemaror » ¢aphoposuifl THreab H NPOKAIN-
BatoT B MyQenbHoli neux npu Temueparype 400--500°C B Teue-
nne 30-—60 mun. IIpoxaseHnyio npoGy KOJIHYECTBEHHO NEpEeHOCHAT
B NIATHHOBYIO HAH Te(AOHOBYIC yaliKy. B npoby snocar 1—2 mr
HOCHTEAR OHpeneNdeMOrc MSOTOHA H 3anupaior 20 MJA HiaBUKO-
BOH W 4 MA a30THOH EKHCAOT. CMeCch OpH NOCTOAHHOM HOME-
WHBARKH YNAPHBAIOT Jocyxa. O6paboTKy nnaBHKOBOH H a30THOI
KRChOTAMK D0RT0psT 5—10 paz 10 NoAROTE YRAASHUR KpeMue-
KHCAOTH. 38TE€M OCTATOK ABaMKIbL YIAPHBAOT AocvXa ¢ [0 ma
830THOR KHCAOTH H ABax Al ¢ 10 Ma soasl. Cyxofi ocratok, B 3a-
RUCHMOCTH OT CNPEACAAEMOTC U30TONA, PACTBOPAIOT & AIOTHON,
CONAHON WJH CepHOA KHCJAOTaX TOH HOPMaJbHOCTH, KOTOpas
YKa3aHa B METO/HKe ONpEeReNCHHT COUTBETCTRYIOMErG paino-.
u3QTOna.

IIpn onpezenenuy paaMOH3OTONOR Maprasila H EBPOMNHS KIC-
AOTHOE pasioxenHe npobsi MOMKeT GRITH 3aMEHEHO CMAABICHHEM
npoelu ¢ nepekuchio Hatpus. [Ipu sToM Hamecky npolm rpyuta
HAH 30401 pacTenuil yeeanyusawoT Ao 10 r.

Hasecky npofsl 8 $apdopoBoM THIJIC HPOKAAHBAIOT B MY-
penbuod neud  upr temmneparype 400—500°C, satem woxnuect-
BEHHO [EepPeHOCAT B JKENE3HBIA THreds, B npoly BHOCAT HOCHTEAL
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onpegeastemorc #sotona: Maprakey — 100—150 mr, namran
{HOCKTENL gAin esponua)--80-—100 Mr (8 mepecuyere Ha meTand).
[Ipo6y BLICYLIKBAIOT, CMELIHBAIOT. ¢ 3-—5-KPaTHBIM RO Macce KO-
JHYecTBOM (TQPHCTOTC AMMOHHS B HAIPEBAIOT NPHiTeMIepaType
400—500°C 1o npespalieHus BHAGACHHS . OeABIX. NEPOB KDem-
HeQTOPHCTOBOLOPOANCH — KHCJIOTH. . OTIOHKY KpPeMHEKHCIOTH
MOMHO NPOBOANTL B MydesibHOR LeuH, HO Jyullie — Ha FasoBol
ropenke. Turenp ¢ npobofi. OXJAXKAAWT, OCTATOR CMEUIHBAIOT

¢ 83—5-KPAaTHLIM KOJAHYECTBOM (PTOPHCTOrD aMMouus. Onepanni
OTTOHKH KPEMHCKHCJIOTH NoBTOpRloT 5—8 pas: Ocrarok nocie
NOJHOTO YAAAEHHR KPEMHCKHCIOTH. -CMERIHBaPT ¢ 10-kpartHniv
110, OTHOIIEHBIO K OCTATKY. KOMHUECTBOM .. [NEPEKUCH HATDHS
CTIaBASIOT Ha Ta3o0BOi:ropesxe npu temiiepatype 800-—900°C
AC NOMYYCHHS OAHOPOJHOTO CINIaBa. PacnsaenenHyio npoly
BRICTPQ BBLTHBAKOT H3 THIVIA B HEACIRYIO HAIKY. Oxaamuerusil
MAaB NePEHOCAT B MAPOCTOHKHMN CPAKAN H 3RJANDAIOT HCOONBUINM
KoapyecTroM BoAb. OCTaTKH 1aBa H3 THIVIS H Y310KH BOXOR
CMBIBGIOT B cTakaH. K pacTsopefHoMy B BOZe nNaBy fipd onpene-
JICHHH PAaAHOH3CTONOB €BPONHS OCTOPOMKHO, BO Halemxaxne pas-
GpLBrHBaHKA, A06asAAIOT 'KOHIECHTPHPOBAHKYIO CONAHYID KHCJO-
Ty A0 OOpa3OBAHRE NDO3PAYHOLO PACTBOPA. 2 IPH CGOPEACACHHH
PalHOH3OTONOB Mapranua 3 H. cepHyiQ Kucaory. Hepacrsopus-
LIYIOCs OKaJHHY OT MeJe3HHX THraek ordpacwsawt. Mz pacrao
pa BHACARIOT, PAAUOH30TONB HHKEYKRIAHULIMH METOAAMH.

4.2.3. Mpo6L pacTHTERHHOCTH H NHHIEBBIX NPOAYKTOR

.Hapecky npofH NOMeAIOT B CYMUALHLIY HIKAGQ H BBCyuIH-
watoT npy Temueparype 100—120°C. Cyxyvio npoby nepesccsrt
o ¢aphopoBLe YAIIKH .5 HArPEBAKT HA IEKTPOIJIHTKE AQ F0J-
woro obyransanns. Tlepecwmaior B dappopoRue THIIH HAH
YALKH MCHBLIHEr0o pasMepa H NMOMEMANT B MYy(QEeNbHYI0 neub s
ozoneHus npu temuepartype 400 °C. Soay pacreopnioT B ropavell
2 u. HCL Hepacreopuswaiica. octatox {npH -HeoBXOZHUMOCTH)
NePeBOAAT B PACTECD anarormgno NpobaM nouswm (c. 92),

Noarotosxa npof NHINEBHX - APOAYKTOR MPBOTHOTO NPOHC-
XOMACHUS KHPONCXORMT CJAeLyIOUIHM :06pazoM. Maco u Muimn
pPHH OTAGAARIOT. OT KOCTEH, HAPEe3AI0T MEAKUMH KYCKaMH, BLICy-
HIHBZIOT MO HHMPAKPACHOR AaMNON, - OGYIANBAIOT Ha 3ACKTPO-
[NIHTRE, 38Te€M NEepCHOCHAT. B (papqmpm_abse THENH  HeDOABLUIHMY
NOpUHAMH H O30ARIOT - NpH TéMNepatype 400—500°C. Bpcwus
030JICHHSA RABICHT OT BOAHYHHH HABECKH.
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Hogroroska npo6 MoAOKa RpH axaause Ha ! zaxmouaercs
BO BBCLEHHS B NPOOY MOJMOKa HOCHTEAS B BHAE pPacTBopa AKGOro
fiopuza (KI, Nal, NHil). Mogmeaauunaror Moaoko (1o genon
GbTaneuny), OpuAuBad HacHINeHwHA pactBop NaOH(KOH).
BHIAPHBAIOT Ha SACKTPONAHTRE A0 Cyxoll Macen, UepeHocsy
5 HappoporHe HAMKY, BHCYWHBAT Hop aamnoil. Cyxolt ocra-
TOK. OOYIVIHBEIOT Ha IUTHTHE H IPUKAJHBAIOT B My(eabHOH neuw
ipu Temueparype 400 °C.

TNearoroeka npoé mosoxa JuIst onipenesenHs APYTHX paauo-
AKTHBHEX W3OTONOS COCTOKT B TOM, 4TO B npoldy MOAOKa BBOANT
HOCHTCHH ONPeAe/ifeMuX HIOTONOB, NOLKHCARIOT H JAJblie roTo-
BAT npoQy, Kak AJa onpejeieHHs foja.

HoaroToBKka AacHHPALMOHHEIX H CEAHMEHTARHOUUMX TIPOD
K analinsy Hsnomena sa c. 210.

[oarorobka npo6 KOCTEH 2aKJIOYAETCS B HX OYHIEHHH OT
MBLIIE M. XPANENR H DoACYWHBaKKE B Qap(opoBLIX THIAAX B CY-
HHALHOM WKady. 3aTeM BPOOH 030IGT B MyQenbHoll news npu
TeMneparype 600800 °C po noayuenus aoan Genore unerta.

4.3. MeTopu! onpeAesieHHs BAXMHCHIUNX PaAMOHYKIHAOH

4.3.1. Qupepenenie TpurHa (OKUCH)

Tpuruit (3H) man T}, ecrecTeeHnbifl pazHOaKTHBHLHA H3OTON
BOAOPOAE, HABAASTCA MATKHM P-H3jAyzaresieM ¢ MAKCHMAJLHOH
sueprrei dactdy 18 ksB (cpemnss sueprus 5,7 x3B). ¥V tprtus
Ti/2=12,33 ropna, ylessHas akTHBHOCTS 9620 Ku/r.

Hapsay ¢ IpHpORHBIM TPHTHENM BO BHELIHION cpeily foctydaer
TPHTHA HCKYCCTBEHHOrO NPOHCXOMKJeHHA, oDpasylowHiics B fpo-
HeCCR IKCOEPUMEHTAAbHBIX HCHHTARME #ACDHHX yCrpoicts, a
Tare npH sxcisyatauny ADC u npexnpuatsii no nepepaboTke
o6ayyeHHOro TOIJMBA, BCIAGACTBHC 4ero yBeJdHURBAIOTCA (POHO-
gblc ypOBHH 3TOTO pagHOHYKAHZA B Onocepe. 3HayuTenbHas
AOTEHIHARBHAR OiACHOCTE TPUTHR HNOCAYVIKHIA OCHOBAHHEM JRay
pOBEACHHS HCCACAGBAHHH IO H3YUCHHID COACPKAHHS €FQ BO
AHewiHedl CpPede, NyTeM MHrPaHH TPHTHA [0 PA3AHYHMM 3IKOJO-
rHYeCKHM H HUICBHM HENOYKas H3 OKpyMawmei cpenst B opra-
HUAM qHCROREXA,

4.3.1.1. B OBFBEKTAX BHEWHERN CPEJBI

flpununn metoaa. Oy OcHOBaH HA BHACJACHHH BOAHOE dasnt
H3 MNOuYBH|, PACTHTENPHOCTH, MOJOKA ® OnocyGerpatoB. Boagy
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{rpyRTOBYI, H3 NOBEPXHOCTHHX BOJNOEMOB, CHEXHOro IOKPOBA)
H BBIAEACHHYIO BOAHYIO (pa3y NOABEpraioT OGOTAMIEHHIO fIG TPH-
THIO H OMRINAIOT OT NPOAYKTOB [encHus BAKyyMHOH neperonkof
¢ MapraHUoBOKKCAKM. KajneMm. OnpeiacaeHHe COAEpXKainsd OKHCH
TPUTHA B Npo6e OCYMIECTBIIAIOT HA: KHIKOCTHOM CHHHTHIIRLHGH-
aoM cueTynxe (Tri-Carb Packard mopens 3380). Uyscrsutens-
mocrs Merofa O-107°Kwu/a, norpewsocts Hamepenus +10%
¢ AocToBepHOCTEIO 95%, ecnn Bpemsa MaMeperusn pabuo 50 MuH.

Peaktusbl. 1. MapraenoBoKHcABIE KaaHH.

2. Hupxuit cunnraaanrop JKC:8. npoMBILIIEHHOTO NPOH3IBOA-
CTBAa HJH CHUHHTHJAATOP, NPHFOTOBJAEHHHI-Ha OCHOBE JHOKCaHa
¢ xoBaskamu {PPO* —5 r/a, POPOP** — (,i r/a, cyGanumupo-
poBauukit yaprannn — 80 rfa, aucKcan).

Orbop k npepsapurensHasi o6paborka mpod. 1. [pobel Bojwl
(43 NOBEPXHOCTHBLIX BOJOEMOB H HOA3eMHEble BOAH) OTOHpAWT
B obbeMe 0,6—1 1 B repMeTHUNO- 3aKPLIBANILMECS CTCKASHHLIE
COCYAb! C NMPHTEPTHIMH HpobKaMu,

2, Ilpobul moyBH, PACTHTENLHOCTH (TpaBHW, 3epHa) Maccof
0,51 ki OTOHpAIOT B NONHSTHACHOBLIE MEWIKH H NOABEPrarT
peAsapHTeAbHON oGpaboTRe A NOAYHERHs BOAHOA (hasH, co-
mepmanielt oxuck TpHTHA, [Ijis sToro npoby maccoit 200—300 r
NOMEINAIOT B PEAaKTOp H3 HepMaspeloujell: cTanH, KOTopui cTanarT
B THrensHyR neun Mapku CHIOJ-1,1,6/12-M3-¥42 1 Harperator
Ao remnepatypsl 80—100°C B reuenne 2+-3 u. OTrouKy MHAKOI
($paKuyyi NPOBOAAT NOZ, BAKYYMOM. [IONYUSHRYK B pesyabtare
3ITOFO 8OAY COOHPANOT B AQBYLUKH, OXJAaNCIaeMble HHAKUM A30TOM.

Ilpo6u TpaBH, NPEXHAIHAYSHHKIE [AJAA H3BJIeUeHHS| OpraHH-
YeCKH CBA32HHOH BOAH, BLICYIUHBANT B CYLIHABHOM mKady npu
temnepatype 110°C. . [lo notepe macest ompenedsior «csobom-
EYIo» BAary npoSel. CyxoHl oCrarox noMelaT B PeakTop na He-
PRaBeomell CTanu. W CKWTAIT Tpw Temiepatype 8A0—000°C
B lwaxtHol neuH. [lapw opratHdeckofl uacTH mpolul UOCTYHAKT
B OKHCIHTEJABHYIO KBApIEBYIO TPYOKY, 3ANOJMHEEEYI0 IPaHyAHpO-
BAHHOR OKMCBIO MEeAH, NPEeXBAPHTEAbHO HATpeToH Ao TeMnepaty-
put 600700 °C. OGpasywwmuecs B pesyisTare OKHCASHEsS Opra-
HHYECKOH yacTH HecHeRyeMuX npof BOASHBIC maphl (KKOHCTHTY-
HHOHHAS> BOAA) KOHAGHCHPYIOT B XONOAHJABHEKE # coGnpanr
L JIOBYIUKE.

3. T1po6rt MOYH vy AeTell COBHPAIOT B NOJAMITHACHOBBIE KAIIHCT-
pal, B obveme 0,2—0,5 A, nAOTIO 3aKPHBAIOT i COXPANAINT 1 XO-
JOIBALHEKE.

* PPD — 2,5-nudenanorcason.
** POPOP — 14-n8-2 (5-¢enuaoxcasonun) Gewsor.
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4. OBoulibie KyAbTYPH NepepabaThiBaidT ¢ NOMOMLIO 3AEKTPO-
COKOBHMAMNMAAKYE 015 ROJYHCHHA XHAKOH (ashl.

5. [1lpoOul MOMOKa CTBOPOXHEAKT Ha BOAAHMOH GaHe u g9
AalpRelliero anaansa oTOHDAIOT CHIBOPOTRY.

Xoa auaansa. M3 ofmero ofmpesMa BoiL i BOZHLIX (Pparkusi,
ACJYYCHHLIX QOCNe npeABapHTenbHOR 00padorTki, ordupaioT
aauksoTy obbemowm 10 My H DOMEIIRKT B AECPErOHHLIl anmapaT
¢ MpAMBLIM XOJOAHAbHHKOM. [IpH onpeaeseHHH OKHCH TpUTHA
B OnocyfCerpaTaX, oBOIUAX, MOJMOKE, NOUYBE 3 PacTHTCILHOCTH
npuadapasoT 100—150 Mr MapranuoBOKACHONO Kasiua (A TeMHO-
fuoaerorore neera) K 2530 Mr MaprafuOBOKHCAOrO KAaAKNs NPH
ONpeAeNIeHHH CT0 B CHeroBofl BOAE, HOA3SEMHBIX BOAaX W BOLaX
DOBEPXHOCTHWX RogoemoB. Jlajce npolul ABaMAB AHCTUAAHPY-
for, Hrobup ofechiednTr NOJMHOTY NEPEX0AE OKHCH TPHTUS B On-
AHCTHJAAT, TePEronKky BeAyT dockxa. [locse noarotobku npod
K H3MepeHHIO BHGOPOYHO NPOBOAAT MPOBEPKY CTCHEHH IX QUHCT-
KH OT APYrdx f-, yHajgyyatenel Ha maJofiOHOROH YCTaHOBKE
YM©@.3 1 y-crekTpomerpe.

Haa uamepeddss npobpl Ha KHAKOCTHOM CHHHTHMAALHOHHOM
CYETYHKE B H3MCPUTENBHYIO Deckaanenyio KioBety ob6neMoM 20 Ma
Hanusawet 10 va cuueTRANRTOpPa W 1 Ma mcedesyemoR npobn
(Cuguernannt}. CranaapTHeic npobe  OpRroTosAAT A006asae-
uyem K 10 Ma cuuuTHAnsTOpa I MA KaauOpPOBaHHOrC pacTBOpa
FPHTHEBONl BOABl H3BECTHOR YACJAbHOH aKTHBHOCTH. (POHOBYIO
npoby roToBaT acGasaecnnem 10 ma cuuntnagsitopa k | M Boawl,
e copepXaiuei TPHTHA.

CranpaptHmie H ¢opoBRe npoObl  FOTOBAT  OAHOBPEMEHHO
C OCHOBHbLIMH TNpPOGaMH, ¥TOOL CBLCTH K MHHHMYMY OWHOKY nz-
MepeHnst,

Bpems HaMepeHHs HCCHEAyeMEIX Mpol ONpenedsioT ypoBHEM
COACpXMaHHA B HHX OKHCY TpuTHA. Ono obwyHo Hoaebaercs
B npegeaax ot 5 70.50 muH, 3ddexTHBHOCTL cyeTa panua 33%.
(ol cyerynka 25 pMn/MHEH.

KoHiueHTPALBIO OKHCH TPHTHRE B BOANOR QpaKiin wecaeave-
MHX npof paccYMTHBAlOT N0 gopmyae

NC
NCT
rac A — KOHLEHTpaums Hecaepyemol npolo, Ku/ma; N —
cuyer npolpl B HMIL/MHH 3a BbiueToM ¢ona; N — Cuer cranaapr-
HOA npolul {TPHTHEBOH BOAB) B HMN./MHH 3a BHYeTOM (QoHa:

C — yaenbHas SKTHBHOCTh TPHTHEBOH ROAKL, HCNOALIYEMOH Ads
HPHrOTORJEHHS CTAHAApTHOR npodul, Ka/mai.

7 2. 3ax, 635 9r

A=




43.1.2. 8 ATMOCSEPHOM BO3BYXE

Hpununn merona. OH OCHOBAK HA TOIVIOUICHHH BJIATH. ATMOC-
tepusoro BozAYXa HEORAHTOM. ane.ner{ﬁym H3 1eOAHTa BOAY 000-
rallaloT TPHTHEM BakyyMHol mucTHizsusedl. Msmepenne oxmcn
TPUTHA NPOBOAAT HA JKHAKOCTHOM CHUNHTHAASLHOHHOM CYETYHKE
(Tri-Carb Packard mogeas 3380). HyBcTBHTEABHOCTD METOAR
5-107%, norpemsocts waMeperns & 10% ¢ A0CTOBEPHOCTBIO 93%,
©CAH BpeMs H3Mepenus pasuo 50 MEAH.

Peaktumel. 1. Kanu# Mapravnopokucisif.

2. Leoant NaX mi CaX.

3. XKuzruft asor.

4. Cunnrnsantop JKC-8 npoMBIICHHONO NPOH3BOXCTBA.

Xon anammsa. CozepxxanHe OKHCH TPHTHH B BO3ZyXe ONpeie-
JI0T DO pe3yskTaTaM, anajnsza npob aTMocgepnol] saarn, oTon-
paemoit afcopSunonnnM MerofoM. B rauecTse copGenra nenoas-
3yloT meoauT Mapkp NaX aae CaX,, | KOTOPHEH fipelsapHTCABHO
npokaauBaloT B Mydeae npyu teMuepatype 450—500 °C 8 Teyehue
4 y s yRaneHds saard. OGe3BOXeHHHH NeonnT macceit 100 r
NOMEHIA0T B /IBE KIOBCTH (napandensubie HpobH), HArOTOBAEH-
HBie M3 AIopamoMunusg. Bpems skcnommposanks — 2—3 4. Kio-
BETH NORBEMIMBAXOT Ha BHcore 1—1,5 M OT seman.

B neproj SKCHOHHPOBAHH KIOBCT, NPODOMAT H3MEDPEHHS
TeMICPATYPH H BJaXHOCTH BO3IYXa, cho.ﬂb?:yﬁ HCHXPOMETD
sapka MB-4.

lNocne ot6opa aTtvocdepHol BAarH ULEOJHT H3 KIOBET noME-
20T B O4HKH C [MIOTHO NPHTEPTHIMH NpoSkamu. ITocTynHBIMHHA
B J1a60PATOPHIO HEOJMT NEPECHUIAlOf B KBAPUEBLIC KOJONKH
anamerpoM 40 mm, anpnoit 500 mm ¢ nprTepTOf NpoUOKOE H Ot-
BOAOM. Hpezxsapmenbnc KOJIOHKE BakyyMupyior, Has smnese-
HHS BJECH M3 LECJHTa, KONOHKH NOMEWAIT B My©eisHyio neus
% HarpeBalOT A0 Temnepatyps 300—400 °C. Baary, necopSupye
MYIO C LEO0JIHTA, BHIMODAXKHBAKT B JOBYUIKE MHEKHM aloToM H
Aasiee pasMOPaKHBAIOT NPH KOMHATHOH TeMUIepaType.

Boay, BHEEACHHYIO C LEQNHTE, NOMEIAIT B KOJXOY neperol-
Horg anmapaTa, K nefi npubaeasior 2530 MT MapramiOBOKHC-
JAOFG Kajiusl B NoABepraioT neperoHke. UroOel ofecneunts no-
HOTY NEPEXOna TPHTHA B AMCTRAJNRT, NEPETOHKY BEAYT HOCYXa.

Tlocae noprorosxn mpof K H3MEPerH0 BBIOOPOUNO NPOBOAMT
NPOBEPKY CTENEHH HX OYHCTKHM OT JPYTHX B-y-Hayuatesaci Ha
ManothoHOBOR yCTaHoBKe YMO@-3 u.y-crieKTpOMeTpE.

KOoHUSHTP2LHIO OKHCH TPHTHA BO BJarc arMoCepHOTL BOs-
pyXa pacCuHTHBalOT No PopMyae
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NC
¥

N
fAe A — KOMUEHTPauMA OKHCH TPHTHR BO BJAare arMmocdepho-
1o Bozayxa, Ka/ma, N --cuer npoll & WMAL/MUE 32 BLIYETOM
pora; N, — cyeT CTaHAaPTHON HPOHH B HMIL/MHH 32 BHYETOM
(pona; C-— yoe/ibhan ZKTHBHOCTL TPHTHERON BOABL, HCIIOAbL3YE-
MOt anA NPHrOTOBACHUA CTAHAAPTHOM npobsl, Ku/ma.

KoHlUeHTpaUKIO OKRCH TPHTHS B BO3AYXC ONpPEARAAICT N0 (op-
smyae Q = qil0™® Kufn Bo3zyxa, rae q— KOHUEGHTPAUHS OKHCH
TPHTHs BO BJare aTMmocdeprore sosiyxa, Ku/a; t — coxepmaic
EAard B BoaRyxe, rfa’; 107% — nepenos Mm% 8 a1,

A=

4.3.2. Onpeneaenne yraepona-14 s 06beKTax OKpyKawouei cpens

Yrjepodl RPHHAAAEKHT K CAMBIM DacnpoCTPAHCHHLIM  3Je-
MCHTZM B IIDHPOAE M cocTaBiger 8 3emnoft kope 0,14%.
Oaunake erg 3RAYCBHE AJA MMHBOH NPHPOAE OYEHb BEJHKO, Tak
Ka8K yry1epo]l — BaKHEHINHA GHOrensbiit SAEMEHT H CTPYKTYpHAan
OCHOBEA BCEX, GHHBLEX Oprainsmos., ..

Yracpon umeer Ase crabuabsux {12C # B¥C) u yeTnpe pajHo-
akTusHHx (1°C, 1'C, ¥#C u 5C) mnzotona. Bamuefiumit uz uux
~— UC (Tw = 5730 aer, Eg = 0,155 MaB}.

fpsuuun meropa. OH ocHOBau Ha {IPEBPAHICHHH HCXOZHOTO
opranuueckoro obpasiia B 6€H3vJ, ARISIOMRITCH PACTBOPHTEAEM
A5 MHAKOR COHHTHANAUMOHKON cucTeMbt. CHiures GeH3osa ocy-
LLECTBARCTCH MO CXEME
Oprausnuecknii, obpaser,—~C {yrois) — LizCy CaHy —~ Cgllg
(GcHzoa) .

Hsmepenne #C npooasT Ha J1000M KHAKOCTHOM CHHHTHA-
JHOHOHNIOM CUETYHKE 4yBCTBHTEAbHOCTHIC (2--8)-107' Kufnpo-
Ga, TlOTpelIHOCTh METOAA cocTaBiseT oxoao x109% ¢ mocToBep-
uocToe 959Y% npu Bpemenn usMepcuds 30 mun.

Peakthen, 1. Jixrtuii Metaiianueckni.

2. enesq xIopHoC.

3. Meab XA0pHaA.

4. Coasnas KHCOOTA.

5. Eaxuit xaauft rpadyanpoeanniil,

6. Hatuokucy gocdopa rpauyaupoBasnasn.

7. XKunkuit asor.

8. ARIOMOCHAHKATHRH HOCHTENb — KPERHHT-KAaTAIHIATOp —
(nacwnras macca — 0,57—0,58 rfemd,  yaeanHas NOBEPXHACTI
280—320 M3/r}.
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9. Autpaxuuon B-cyNphOKACAOTEL

10 Tnnpocynbdar Harpus.

11. JisyxpoMoBOKHCREIE aMMOHHI,
12. Xnopucru#t xanbusi:
Npurorosnenne peaxturob. 1. CHures GCH30MA U3 AUETHICHY
OCYLUECTBIARIOT H& TBEDAOM XPOMAJIOMOCHJIHKATHOM KaTaqH3a-
Tope. [z nNpHTOTOBNEHHsT KAaTalH3aTOpa HCHOILIVIOT AJIMO-
CHAHKATHEIE HOCHTENh. HOCHTeAE NPONHTHBAIOT MOA BAKYyMOM
5—7% BomuuM pacreopoM ABYXPOMOBOKRCJIONO &/HOMHHUS TIpH
nepHofiHYecKoM BCTPRXHBAHMA B-TeweHne 0.5 u. IToayueHnwil uo-
CHTENb BHCYUIHBAIOT B CYWHALHOM WKaAdy 5—6 v npu Temmepa-
Type 100—110°C, 3aTeM npokanupaioT B My(QeabHol neun B Te-
uyedHe 3—4 u npu TeMmpepartype 450—500 °C.
TFoToBHfi KaTaNH3aTOP. OXJAMIAAKT B IKCHKATOPE HAll XJAO-
PHCTHM KaJbUHEM M XPAHAT B TEPMETHYECKOR eMKOCTH.
[Mepen cuHTE30M KaTaaM3aTOP 3arpyIKAIT B KBAPUERYIO [PO-
Gupky aumamerpoM 30-—40 mm ¢ orpoaoM narHOH 400—500 mm
H AKTHBHPYIOT TIYTEM HarpesaHHs JHo teMmepatypu 300 °C noxn
ray6oKsM BakyyMoM. IlpuMmecH BHIMOD&MHBAKT B J0OBYHIKE
MHIKAM a3otoM (puc. 4), [Jo OROHuAHHN AKTHBAHHH BaKYYMHEI]
KpaH NpoCHPKH NePeKPHBAioT, -IPOOGHPRY OTCOCHHHSIOT OT OC-
TaJgbHOR CHCTEMB H OXAaXpailor.” OxsamzAeHHuH] KaraiaHsarop
TOTOB AAA cHHTe3a Gensoda.
2. OuKCTKY aUeTH/IEHa OT KHCNOPOAa OCYMIECTRISIOT NPONycC-
KaHueM rasa gepes pacTsop, cofepxammii KOH {4 r), Na-coan
B-cyabdorucnorTs antpaxuions (4 r), Na:S$:04 (16 1) ua 100 Mma
H0 : Lo .
3. Jas yaazenns QocOPHEX H CepHEX coeARHenH aneTHien
RPONYCKaoT Yepe3 pacTBOP. COCTORWEME u3 cemH ofLeMoR

30% xnopaoro xeaesa, Tpex obvemos 30% xnopHOH Mean W 0f1-
HOTO 0GDheMa KONLENTPHEPOBRRHOH COJRNOH RMCAOTHL

Xon ananuza. OroBparnas npoba DOKHES COIEDXKATL HE ME-
siee B0 r yraepoxa. ODpazen MeXaHWYCCKH OURIIAIDT OT fpiMe-
cell, HpoMuBaT BOEOH W H3MeawuawT. Jlaaec npoﬁy BRICY LI~
BAIOT B CYLIMALHOM WIKadly Ao BOSJI,VHJHO cvxon -Maccel NpH
Tesneparype 100—120°C,

O6pazen (2) 3arpyXaoT B PCayTOp: (i) U3 HEDRMancoueit
cTadi (TORCTOCTEHHENH UWARRED), cnocoOHBIE BHIZCpXaTh ZAR-
aenne Ro 20 atM, HeoOXomumoe jnn  ZajbHeWIEX onepauHil
{puc. 5). Tlpoby cxurawr Gez JocTyna BO3AYXa AC oOyranBa-
uud. Jlag 3T0ro peaxkTop, TepMeTHYecKH 3aKPBHITLl KpHINKoH
¢ OTBOROM, NOMEINAIOT B IHaxXTHYI neus (3) thna- CHIOJN-1,1,6/
12-M3-V42, rpe temmepatypa 400—600°C u ofyransaiot npo-
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6y o Teucnue 4—5 u noa saxyymom. OOpasywonmecs npu stoM
AeTYuse MPOAYKTH HEADEPHIBHO OTKA4HBAIOT H COBHPAKT B Cne-
nnaapnoff aosywke (4). Ilocae Oxaaxpenus peaktopa H3 ofpa-
30BaBlierocs B neM yrag, oroupaior 20 r, noGaeakioT Meradauue-
cxnfl anrait (1:1) {8 Mousx). PeaxkTop repMerHyecKH 3aKpuiBa-
WT CASUHaABHOH Kpuiukoft ¢ ABYMA OTBORAMH, Yepes QAHH U3
KOTOpHIX OTKauuBalor Bo3ayx ac¢ 10--15 mm pT. cT., ¥ noMewa-
WT B WaXTEyw neyb. CHEKAaHHE MPOHCXOLHT MPH TeMneparype
900°C B teuenne 1 4 jo obpasoBania xapbupa JHTAY N0 peak-
uny 2C 4 2Li = LizCs.

Tlo oxonuapun NpoLecca CREKands peaKTop NOrPyKAIT B Co-
cvd Cc BORO Aaa oXdamienns. ITa ONepauss APHBOAHT K pac-
TPECKUBaHUIO CRAaBa, yto ofgerdaer zanbHeimuf npouece pas-
JSomenus Kapbuoa AHTHSR.

Pasznoxenne LigCy npouapogat nofapaenHeM  RHCTHANHPODAH-
uoit soan oy 10% pacrsopa cossHOE KHCIOTH (445 HeRTpanu-
3auun ofpasytomeiics mesouH) 4epe3 O[HH H3 OTBOLOB B KpHIHI-
Ke peaxTtopa, yepes APYrofl — Bhlaednior obpasyloluics aueru-
aep (puc. 8) no peaxung LizC; + ZH,O = CH: + 2LICH.

Honywerusifi aueTnnen OuHIMAWOT OT GOCHOPHLIX M CEpPEHIX
cocainuenufl (puc. 7). Baary nornomawt TeepAodl UIENOUbIO
IpaHyAHpoBaHHCH nATHOKHCEIO (ocdopa. Bonopox orkauHsaioT
GOPBAKYYMHEIM HACOCOM NPY OAHOBPEMEHHOM BbIMODAXHBAHHK
aueTHACHA UAKEM a30TOM B CHRUHASLHON NOBYUIKE b BUAE CO-
cyna Hstoapa. CoGpanuufi 8 AOBYUIKE AHETHJICH Pa3MOpamusa-
10T B YHCTYIO €MKOCTD.

DeH30/1 CHHTEZHDYIOT METOLOM LHKAHYECKOH TPHMEpPH3AUHH
aleTHAEHA Ha TEEPAOM XPOMAJIOMOCHJIHKATHOM KaTajdHsaTope.
[Moayuennnil aueTHREH NPOXCANT HEPES CHCTEMY QUHCTKR OT KHC-
sopoda, dochopHEIX | CePHEX COSRMHEHUR H, OKOHUATENLHO BH-
CYHICHHEIH, JIOCTYNAaeT B BPOSHPKY ¢ KaTtagudartopoM. CyuiRy
2UETHIEHA NPOH3BOAAT [PAHYJIMPOBAHHOH NATHOKHCEI doctopa
¥ earnM Kaanem (puc. 8).

Nns nogauvs anersnena p BpOBGHpKY ke Tpebyercy HHKZKOTU
rofyxaanmero yeTpoficTsa, TaK KaK npH ero NOrJdouICHHH KaTa-
JH3ETOPOM B NpobHPKE NORJIEPHHBACTCH BaKyyM.

BuaedeHye o6pascBaBUIeroch Ha KaTanpzatope Geqsona
HPOHCXOAMT DY, NOCTEMEHHOM Harpesanud npobupxx (1) ¢ gara-
anzatopom no remmcpatypw 300°C (cxema nprfopa Takasn me

“K4X W NpR aKTHBauMM Katanusatopa, cm. puc. 4). Tloayuen-
apil GCH3ON 3aMOpaHBAlT B A0BylIke (4) ¢ XMUAKHM 830TOM.
PuamopaikupaiorT # OTTORAIT 0eH30A Haj MeTalAUYeCKEM Hat-
puem. Cobaparor $pakmuo, KHAAILYW NPH TeMAcpaType 79—
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80,5 °C. ITocne ouncTiH GCH30J HMEET CACAYIOUINE NAPAMETPh:
TeMnepatypa kumenus 79,7--80,5°C; Temneparypa 3amepaaHHs
5,4—5,5°C; xoapdnunent pecpparunn 1,5; vi. sec 0,079 rfemd
Bee 3t napamerps 0MXKHH OHTL IPOBEPEHH Neped AaJbHed-
HIHM H3MEPECHHEM Ha XHIAKOCTHOM CURHTH/AISILHOHHOM CHCTYHKC.
Ha ocuope noayyensoro 6e1300a TOTOBAT CHHHTHAIANHCHHYIO
cHCTeMY -Caegywonero cocrasa: PPO —4 rfn, POPOP —1 v/a.
Hamepeune conepanus “C npoH3BORST Ha pagHOMeTpHuecKo#l
YCTAHOBKE € SKWIKOCTHHM CHHHTHAJSIIHOHHEM NATIHKOM OTHO-
CHTENTbHBIM MeTcZoM. B KauectBe 06pa3loOBOrO HCTOYHHKA HC-
NOAL3YIOT KUAKYID CHHHTHUIALHOHHYIO . CHCTEMY Takora e
coCTaRa, HO JIPHrOTOBJIEHEYIO Ha OCHObe GEH30.a, HOAVUEHHOFO
H3 EpeBeCHHH! Aepera, cpybaennoro xo 1900 r. Coaepmanne 1C
B T4KOH ApeBeCHHE NPHHHMAIOT pasHuiM 14 * 1 pacn./wun. Boa-
MOXHO HCHOJLI0BRHEHEC BHITYCKAEMOTO OTEUECTBEHHOH - npoOMbill-
neHnocThlo Meuenoro Sensona (MCsHg), vo mpu s7oM TowHOCTL
MeTona cHMKaercs. JInm mprroroenensns 20 wma munkodl cuwm-
THANSUBOHEOH cucTeMH K 18 ma BeHsosna - HecaeaveMmol npolut
AoGapasntor 2 mn «Oy(epHoros CURHTHANSHHONEOrG PACTBOPA Ha
ocHOBe O¢H30J8, CHHTESWPOBAHHOTO H3 «McpTeOro» (He conep-
gawere usotena '4C) yraepoza — yrasg, Meaa, MpaMopa — HAH
OYHIEHHOTO NPOMBULIEHHOTO GEH30JI4, ' CACNYIOHWIETO COCTABA:
PPO — 80 rfn, POPOP — 1 r/n:6Geusona. B rakoi cucreme co-
nepwurcs 15,82 r yraepona mcenenyemoit npoSui. Ecan konn-
yecteo OeH3OJa, TOAYREeHHOe H3 uccaeavemoit npobel. Gyzer
MmeEbwe 18 Ma, To #eoBXOAMMO AOBECTH era HO ITOoro obnema
$eH300M Ha OCHOBE «MEpTBOro® YrJIepoAa H YIeCTh NPH pacue-
Te kouyentpaunk “C B 1 r yriepoaa,
N _ KN

pn 15,82 P
rze A—xounenrpaunst “C B uccaenyemofi npole, pacn./(Mpa. X
Xt C): N — cropocts cqeTa npoln Ha pallHoMEeTpHYECKON vera-
HOBKE, HMIL/MuH. %) — 3¢@EKTHBHOCTE AAHHONO METOZA ONpeje-
JEHHSA, OFH, ef.. p-—xosbdennent. yunTHBaomu# passenenue
HONYYEHHOrO W3 Hecrenyemofi Tipobnt ‘Genzona (ecan o6beM pa-
pen 18 ma, 1o p = 1)}: 15,82 —xonmuwectBe yriaepona mnpobu
B NpenapaTé nojuoro obbvema, r; K — xostdunnenr nepecuera.
DG PeKTHBHOCTE VCTAHOBKH ONpPERRJAIOT N0 CKOPOCTH Cyera
06pa3n0BOTO HCTOUHHAKA, AKTHBHOCTh KOTOPOTO Agsp, = 15.82 rX
X 14 pacn./(Mun-r C) = 221.5 ‘pacn./Man;
"N, N,

. 0fip — TP - £9. _ang -
1= gt = gpre = 45210 Nug,

y
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riae Ngg, ~— CKOPOCThH cyeta 0OPasLoBOro MCTOYHHKE, WM./,

Vnp V:-'l

o
Vo

rae V= 18-ma — nec6xonumeni 06semM 6eH3043 H3 HaMepseMoit
apolnl, MA; Ve — 06beM pobananeMaro no 18 Ma Scuzosna us
«MEpPTBOTO® VrAepoda, MJ.

POH PAHHOMETPHIECKOR YCTAHOBKH ONDENENAIOT TIPH NOJHOM
ofpeme UPeNapaTa C MHIKOH CUHHTHANAUHOHHON CUCTEMOH Ha
ocHoBe (eH30Ja K3 <MEPTEOro® YIriepoaa.

Koshipuunent paspefieHuss p=

4.3.3. On.peae.neaue thocdopa-32

DPoctop — waeMent V TPYNIEL NepHOANUECKON CHOTeMy 3E-
MenToB. OH HMeeT oJnH cTaCuapHEl H3oTOM, 3P ¥ necTs paaso-
akTHEHMX ¢ A =28-34, w3 KoropmX wHanbodee RaXKHH
3P (T4 == 14,5 cyr; MakcuManpHas SHeprust B-uactay 1,7 MsB)
B ¥P(Tir =244 cyrn MakcHM&IbHa® 3Heprua B-uactuu
0,26 MaB).

Haz docdopa Xapaxiepust BaACHTHHE cocroauus ot —3
(PHa) a0 +5 {P:0;). Ou 00pa3syerT HCOCKOIBKC KHCJIOPORCO-
JePAUMY aHWOHOB B (OPMe OKCHRRCHOT: IHnodochopueran
wucnora (HaPQO2), oprodocdoputean kuciiora (H;PO;), nupo-
$ocdopuctan kucnota (HaP:Os) ' 1. 8.

Qocdop — ORHH B3 CAMBIX PacipPOCTPAHEHHHIX 3JJCMEHTOB.
Cogepikaxke ero B 3eMEOI Kope n antocdepe 0,12%. Bee xupot-
Hple ¥ pacTeHHs copepwart docthop: B dopue doodaTos o BXO-
RAT B COCTAB BYKJEHHOBHX KHMCAOT, JHITHAOB, TPOTEHHOB ¥ T. A

43.3.1. 8 BOOE ¥ 'HIAPOBHOHTAX

psinuun wmetopa. Yipucytersyommi B npobe craGunuhulf
drocop coBMecTHO ¢ %P KONHYECTBENHO BHAEGAAIOT B BHAE MHpO-
docdara marnug (MgoPa0O;) o usmepsr B-akTHBHOCTL TOAV-
YEeHHOTO BpenapaTa. g

YyscTBHTENBHOCTE MeToaa 1+ 10~% Kufrr, rae n = 1—89.

Peakruebl. 1. MoauGaenospfl awrszpri wan 85% wonubae-
HOBaS KHCAOTE,

2. Maruuil XJopHCTRE KPHCTaNTHYECKHA,

3. AMMOHK] XJOPUCTHI: KPHCTA/THYECKHR.

4. AsoTHas KHCAGTA KOHUEHTpRpOBanHad, 6 u. :

5. ConsiHast KUCROTa KoruenTpHposaduas, 6 ., 0.5 R

6. Ammuax Kouuentpuposawumil 125%, 1%.
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7. JInMOHHa5 KHCAOTA.

8. AMMOHHE a30THORRCIEE KpHCTaNTHUeCKHIL.

Tipurotosaenne peakturos, 1. Pacteop MoanGieHosod mHR-
xoctd. Cweinusaior 100 r Moan@aeHoeore auruapuna unu 118 r
85% monubneHopofl KUCAOTH ¢ 400 MJ BOAB, MEIJISHHO H {IDH
CHIRHOM nepeMetidsaniln npréapisior 80 My, pacToopa aMMuaxa
#, Kora Bce pacTROPHTCH, GuAbTPyoT. OTNe RHO NPHIOTORASIOT
BTOpOH pacTeop: 400 My a30THO# HHCIOTH cMeuHBawT ¢ 600 ma
BOJAN. 3TOT paCTBOP CHALHC . IEPEMEINHBAIOT TOKOM BO3AYXA H
O¥eHb MEIJEHHO, Yepe3 TPYGKy, TNOrPYMeHHYId B KHAKOCTD,
BAUBAKIOT B HEr0 NePBHI pactpop. lloche ciamBanus pacTBOROB
TpOnVCKaoT BO3AyX eme 1—2 u. JateM Ra0T NOCTORTH, idbT-
PYIOT, €CATH HYMHO, H COXDAHSIOT B CKJITHKE ¢ TpuTepTofl npod-
xofi.

2. Marunesnanbran cmecs. Pacrropsoy 50 r MgCle-6H.O n
100 r NH(Cl » 500 mn nonw, npufasanior seGousirofi uabutox
pacreopa ammuaka (ua | a1 pacreopa 50 w1 KOHUGHTPHPOBAHKO-
7O aMMHZKa), OCTABJAAIOT HA HOYD M, €CJH 32 3TO BPeMA BHNAIaCT
OCazoK. €ro OTHHALTPOBHBAIDT R 0T6packsamwT. 3aTeM pacTROp
ROBOLAT AC Kucnol peakunu poBasnennesm 6 n. HC!, pasGasnsi-
1OT BOJOH K0 1 1 1 COXPAHAIOT B CKAAHKE ¢ NPHTEPTOH BPoGKOf.

Xon ananuaa, Hasecky npobu (1—2 1)} pacTsopsiior RAM Bhi-
wienauneaiot 6 B, a3oTHOR KHcnorofl. PasGapnamT pacTBOp BONOI
s 10 pas. K 100—200 ms1 pacreopa npuGasasior 5—10 r Hutpare
AMMOHHMA H HarpeBaioT B KOHHuecKofl Koale RO TeMmIepaTyph
40—50 °C. 3atem nprbapasior 15-—25-kparuwft  maberTork {nO
CpaBHEHED ¢ HeOLXOAHMEM A8 OCAMUSHHA OMHLAEMOTO KOJH-
uyecTBa (ocdopa) pacTsopa MOJHGIEHOBOR MHAKOCTH, 3aKpHIBa-
00T KoAGY npoSkofl, sHeprRUBo BerpaxuBarT 5—I10 vuK n ocras-
smor Ha Howb. Ocanox - pochopomonnbuara {uneansrnit ero
COCTAB COOTRETCTRYET (BOpMyIe (NH;)3PO;- 12Mo0Os;- 2HNO; -

-Hz0) ordunprpesnBanT, Tmtateibio HpoMeeaioT 5% pacTro-
poM HHTPaTa aMMOHHS H PACTBODSIOT B paaﬁaa.neﬂﬁ(m BoRoft
(1 :2) pactoope ammuaxa. TToaxmpensior asoTHOR KHCIOTOR O
CRAOOKHCIOH peaxui. K cnaGokucnoMy pacTeopy Aobapasior
3—5 r auMOHHOR KHCAGTH # 25—80-kpaTHHf u3burex {no cpas-
HeNHIO ¢ HEOOXOAHMBM AJS ocamaenns (hochopa) MArHEIHANb-
#oit cmecH. Henpepo/BHO NepemewnBas. HMpHIHBART pasfasacH-
uuilt pogof (1 :1) pacreop amMmuaka 1o ROSBACHHAR GEIOro KpHCe-
Tajanveckoro ocafika tochata marnnas [lpogonxawT nepeme-
IUHBaHue A0 NpeKPamienws o6paiacBanRdR ocaika. [iocne aToro
BBOASAT €lile HECKONBKO KANeHn PRCTBOPE aMMHAKA, HepeMemnna-
0T H TEK NPOROIIKAIOT A0 TEX NMOP, NOKA PacTBOP He CTAHET Me-
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AouHEM. 3ater pobapaswT.ewe 10 ma pasbasaesnore {1:1)
pacTBopa aMMHaxa Ha kaxasie 10 ma pacTRopa ¥ ocTapasiioT Ha
4 4 Han Ayulle Ha HOYb,

GUALTPYIOT, HE NEPeHOCH OCARACK Ha OHALTP, M HRCKOABLKO
Pa3 BPOMEB&IOT OCAJOK ¥ (HAbTp pazbabrennpiM (I :25) pac-
TeOpoM aMMuaxa. [lomapmimii na OQHIBTP OCARNOK PacTBOPRIOT
B 25 Ma.6 u. conancll KHCJAOTH, coOHpasi PACTBOP B CTaKal; B KO-
TOPOM HaXoOJAHTCA OCHOBHa# Macca ocajka. OHALTD TUIATEIBHO
npoMuiBaioT 0,5 H. coannofl xrcAoTOR. Pacreop pasbasasior Bo-
Zoit zo. 50100 ma, npuGasasior. 0.2—05 r nuMOHHOH KHCIAOTH.
3—4 My MarseInasbHoR CMecH H MEeLJIEBHO, P [epeMeliHBaABHH,
KaKk paHee, [PHAHBAIOT PACTBOpP aMMHAKd, BBOAS NOX KOHCH H3-
OniTox obwvemom 10 ma, Octarasior va 6 u.

DHALTPYIOT, AEPEHOCAT OCALOK Ha (HALTP H HPOMLIBAIOT
pa3fapaeHHnM (! :25) pacTBopoMm aMMHAKA A0 YAAIACHHA XJa0-
puaor. TTomemanT GENLTP € 0caZKOM B THredb {JAyuuIC T nia-
THHOBHHY, CyWaY, OCTOPUAHO OBYIANBIEIT N NOAHOCTLIO CHHra-
JOT yroab npH reMnepatype ~ 400 °C. 3atem MeanenHo nosuiua-
IOT TEMNepaTypy W NOA KOHON RPOKaJHRAaT A0 NOCTOAHHOIN
waccut npu 1050—1100 °C. BasewusatoT ocanox MgePe0Oq. nepe-
HOCAT H2 AJIOMHEHEBY0 NOAJOKKY, PABHOMEPHO DACAPERCINIOT
H M3MEPRIOT CKOpOCTh cueTa. [as takoro xe (no macce) ocanka
HeOBXOAMMO APEBADHTENBHO VCTAHOBHTL KO3GHPHUHMCHT CBRIH
MeMAY CKOPOCTHIO CHeTa M akTunHocTeio (K).

PaccyuTHBamT KoHuentrpaurio #P s mpobe g thopmyae

A= -——%Pi_ Ku/r(a),

rae K — xospdpuuuenTt nepecyera o7 umn/mMun K Ku ang ucnoas-
ayemoro npubopa; N — ckOpotTe CueTa BHAEJCHHOTO Tipenapara
aa puiveroM (ona, HMA/MHH; P -— Macca- ApoOn, B3ATOR Ha ana-
AINS, KIT.

ITpumeuanue. TlpH arannze polw K npobe obbeMmMoM
12 7 roGapiasior HOCHTENDb B BHAC JI0OT0 pacTBOpHMOro goc-
thata. B Konuuecrse 100 Mr npu nepecyere Ha Mg P07,

4.3.3.2. B MOYE ¥ MONOKE

Jauunil MeToA MOSBOAAET ONpeiesinTs 2P 8 MOYe H MOAOKE
¢ uyBCTBUTENbHOCTRIO 1-10-11 Ku/a npu speMenn uaMepeHus
npobut ¥ ¢osa no 1 u u norpewroCTH Hamepenus =+ 30%. [lpe
HCHOAB3IOBAHHH Jaumuoro Meroija %P orneasior OT MHOIHX Apy-
FHX PaAHOHYKAHROB, B YacTHocTH, oT WCs, ¥8Zr, ¥Nb 3a cuer
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fnepeocaXens B. BHAE ABOHHON CouH $ochOPHOKRCAONO MarHus
H aMMOHKS B NPHCYTCTBHH JNHMOHHOH KHCJAOTH.

Rpusgun meroga. OH OCHOBAH HA KORHYECTBENHOM Bbijejc-
EHN HMewLlerocs B npobe crabuiabHoro gocdopa B 2P p puae
cdochopomonubaata ammorns. (Ocanok pactBopsaioT ¥ Qocdop
NOBTOPHO BHAEIIOT B BHEe ABOHHOE conH QocopHOKHCHOTO
MArHust H aMMoHusl. 3T0 COSAHHEHHE GPOKaJHBAKT 10 NHpodoc-
data Marnus. Mecaeayemyw npoby MOAOKA H MOUH AGIHT DA ABE
papHble qacTh, B oaHy 48€Th npOGH BBOAWTCH MEPHUS KOAHYCCTHO
32p. Conepxanne 2P po mropofivactd npodul OnpefedAsioT OTHY-
CHT@/HLHBM MeTOAOM HNO CKOPOCTAM CYETa, HOAYICHHBIM NPH H3-
MEepeHHH [BYX npenaparos. pHpoocdaTa MArHHg Ha HH3IKO(O-
HOBOH ycTaHoBKe Thhia YMQP,

Peaxruent v ux npuroTopiesue. 1. A30THas Kuca0Ta KouueHs-
puposanHas, 6 n.

2. ITepexsce BOAOPOAZ, 30%- pacTEOp:

3. AMMuar KOHHeHTpHpoBaHHEW, 1:1;1:2, 1:25,

4, AMMOHH a3OTHORHCH.

5. MoaubneHoBas KHCIOTA.

6. JiuMOHBaA KHCAOTE.

7. Mareufi XnopHcTHH,

8. AMMOHHE XJIOPHCTHA.

9. Pacrsop MosMONEHOBOH- MKMAKQCTH {RpHTOTORNEHHE Ha
c. 104).

10. Marnesuansnas cMeck {IPHIOTOBAeHWe Ha ¢. 104).

Onpegenenre conepxanusa 3P B npobax MoJoKa H MOYH IIpo-
BOJASAT OTHOCHTEJBHBIM METOAOM C HCNOJb30BaHHeM obpasuosoro
paZuoaKkTHBHOro pactropa ¥P. [TpoCy uasecTHOTO of6beMa HoOC/E
nepeMeHInBARHA OeRAT B gBe PABHHEe YacTH — KOHTPOJLHYIC
HCCTIeYEMYIo.

Tloaroroska kouTPOALHLIX Npol.:B KoutpoapHyo npoby Boo-
AST PAAHOAKTHBHBEIE DaCcTBOp C OOlIEH aKTHBHOCTBIO, Jexaueh
B npegeaax 1072 —10~% Ka. Q6meMmuylo xoHueHTpauuio 3P
B KOHTPOJIbHOH YacTH npobul Q, 3@ CYeT BBeACHHOIO PACTBOpA,
ONpenensIoT Ha MOoMenT or6opa. . BpobK:. MOAOKa HJH MOYR 0O
CACAYIOIEMY COOTHOMIEHHEIO

Q= .a{: exp (_ o.srs;s;;:)’

rae Q, — obbeMHast KOHHEHTPAUKA KOHTPOJLHOH npobu sa cuer
Beegensoro P Ha momenr ppemens or6opa npobu, Ku/a; A, —
aKTHEHOCTH %2P, paccumTaBEaf Ha OCHOBAHHHM HACHODPTHHX Aah-
HEx o0pasuoEorc panuoaKTHRHOre pacreopa, Km; V -— ofbew
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KOHTPOJIBHOA 4acTH OPoCH, A, { — BpeMs, BpomealIee ¢ MOMSHTA
kanubposky pacrsopa P 1o momenra orbopa npobsl, cyr; T —
nepuod noaypacnaja P, pasupft 14,56 oy,

KonrpospBylo 1 HCCAELYEMYIo  wacTh npobnt o6padatuinalor
OANHAKOBLIM CHOCO0OM H NONYYaloT ABa npenaparta nupodocda-
T& M@IHHS, KOTOPbI€ B3BCIWHBAIOT Jis OHEHKH PasjHuYHA B BHIXO-
Ae ¢ocpara. Caenyer crporo cobionath pasaedsHylo o6paboTky
KOHTPOALRON H HecleAyeMOd uacTeil npols, wrobH HCKAOUHTL
zarpastenHe uccaeyemoft vact 2P, go6aBaciHuM B KOBTPOIL-
HYH0 MATTS.

Moaroroska nccaenyemuix npod. [lpobol moun obseMOM
1500 ma noMeliaT B KOHHYeCKyI0 3-a Konby. JoGasasor 450 ma
KOHUEHTPHpOBaHHOH a3oTHO# Kucaote # 150 ma 30% pacteopa
ncpexsen  sojopoad. KHMDATAT Ha AEKTPONARTKE, ALGAGINRA
B pACTBOP HeOOALUIHMH NOPUHAME KOHUEHTPHPOBAHHYIO a30THYIO
kucaoty u 30% pacrBop NepexdAcH BOAOPOZA MO OGPa3OBaHMA
Ha ane Koabu cosell Sesoro usera. {oau pacrsopawt s 10 Ma
KOHUEHTPHPOBAKKOA A30THOH KHCAOTH # A0BOAAT 06BeM NOaY-
YCHHOTO PacTBOPa AHCTHAAHPOBaHHOMN ROJCH Ao 200 Ma.

TipoSy wmoaora o0beMoM 3 1 TOMEMIZIOT B KaCTPIOIO,
ROAKHCIRIOT KOHHEHTPHPOBaHnol AJ0THOH KHCROTOR H CTABHT
YIapHBaTh HA 3JeKTPHUYECKYIO NAKTKY [0 KawHueoGpasyoro co-
crosgusi. ColepmHMOe KacyploaH HepeHecAT B $apdoposyio
YRIIKY. DOXKHMCAAIOT KOHUEHTPHPORAHHOR Aa30THOA XKHCAOTOH,
NOACYIUHBAIOT ¥ CHHIAT B Mybeae npu temmeparype 400°C.

IMoayueHnyo 0y CACAYET NCPCHECTH B CTakail, pPacTBOPHTH
r 100 M 6 m. asoTHOH KHCAOTHI npH HarpeBanun. PacTtsop o7-
GHALTPORLIBAIGT, YHAPHRAIT A0 ~ 20 MJa M poMellalnT B KOADY.
3atem Z0BOART OODBEM AHCTHAAMPOBaHHOH Bogon Ao 200 Ma u
HPOAC/KAOT NPOBedSHEE aHaAK3a, KaK yKasano s pazjcie «Xol
auagpsay ny. 1—13,

Xon ananusa. 1. Harpers pactsop go teMacpatypu 50 °C.

2. Brectn 10 r HUTpaTa aMMOHHS M H3IOMTOK MOJHGAEHUBOH
muarocry (1500 mn). '

3. 3akpuTh KOAOY npobko#, BeTpnxusaTth 10 MHH, GCTaBHTH
Ha HGYE.

4, Ha caeayioush nedr ocafox HBepeHecTH Ha (HJALTP H TINA-
TeABLHO NPOMBITL 5% pacTROPOM HHTpPaTa aMMOHUS.

5. Ocapox pacTBOPHTh B pa30aBieHHOM DECTBOPE aMVHAKZ
{F:2).

6. ToakucanTs dHavTpaT a30THOR KHcaoTod o pH 4—5.

7. K pactropy polasuth 5 r AUMOHHOR KUCKOTH H 25-KpaTubili
K3BBITOK MarHesHakbhof cyecn —- 750 wma,

5 107



8. Henpepmpro nepeMmeminsasi, NPHAHTL PacTBOp - aMMHAaKd
(1:1) no noseaenusn GENOI0 KPHCTAANHYECKONO ¢caaka focdaTa
MarHusg H aMMOHHSA.

9. Ilepemeliath A0 OOPA30BaRHs OCAAKa, NPOBEPHTh HA MOJ-
HOTY OCAXXAEHHA K OCTABHTb HA HOUD.

10. OrdrantpoBaTE H DPOMHITL OCABOK  Pa3BaBACHHLIM
{1:25) pacrsopon aMMHaKa AC yHaJeHHS XJOPHAOE (KOHTpPOAb
110 a30THOKHCAOMY cepebpy).

11.; [lepenectn HuALTP C OCaAKOM B THFEJb, NpOCYIUHTE, DC-
TOpOXHO 00yriuTh B MyQese B 0304HTL npH Temnepatype 400°C
3areM MEAAGHHO HOBLICHTE - TEMIEPATYPY H MPOKaAHTb AU NI0-
crostrrof Macew mpH 1000°C. Oxnagurh B 3KCHKaTOpe.

12. Basecuts ocafok muEpodochara maryHa.

13. OcafoK meperRecTH Ha ajIOMHHHCBYIO NOAJIOHKKY LHaMer-
pom 33 MM H TayOHHOH 6 MM M NDOH3BECTH H3MEPEHHE CHOpOCTH
cyera Ha HH3KO(pOHOBOH .ycTaHoBKe YM®. c TOPHEBEIM CHETYH-
xom CBT-13,

Onpedencriue ocopa-32 & MOAOKE ft MOYE NG HUBKOHOHO-
soil ycranoske Tuna YMP, Mswuepenwe . nupodocdara
Maruua Ycranosky YM® rotoear k- palore corsacHo onmca-
HHIO B 3aBHCHMOCTH OT 4KTHBHOCTH Npol, BpeMst H3Mepenus (JOHA
H npenaparob pubupalor B npegenax ot 30 go 60 mun. Ilogaox-
KH C npellapaTtaMy HOMEINAT Ha HUXHel oJKe yeraHoBry YMO
H H3MEPRAKT CHOPOCThL cHera. CKOPOCTL cuera (oHa 3aMepsiorT
0 H3MEPEHHs npenapaTos ¥ Nocie.

Pacuer of6beMHOf axTnBHOCTH Gdocdopa-32
B Tex cayuasx, Koraa B NHpodocdare MarHHA COAEPMHTCH B OC-
HOBHOM %P H mpHMecAMH LPYrHX pPaJHOHYKJIHAOB MOMHO Ope-
Hebpeub, CKOpOcTh cuera Ny IPH H3MEDEHHH KOHTDOALHOTO Npe-
napara ONpeAe/sioT cooTHomrerueM Ny= Ny+ N, + Ny, tie
N« — CKOPOCTS cueTa, 00yC/I0BIEHHA aKTHBHOCTHIO ¥P, sRepen-
Horo B npofy, uMi./vHE; Ny — cxopocTh cuera, -00yCROBJIeHHAs
HCKOMOH  aKTHpHOCTRIO P B nccaepyemoft  npole, MMA/MHE,
Ny — crOpoCTS cuera (hoH2, HMI/MHE.

CropocTh Cyera Np npH R3mepeBHH nupodocata uccaezye-
Moft yacTh NpedH paBuHa Ng =Ny 4 Ng

Pacver obLemuoit konunenrpamuu *P 5 uecnesyemell npode
(Qx) na moMeHT B3sTHS NpoGn MPOBOMAAT KO COOTHOIEHHIO

Ny N
Qx=—Qx 2
N] _— Nz
Hpumeuanne. Ecau B npofax MOAOKA HWAK MOUH TIPHCYT-
CTBYIOT DPEMECH ADYTHX PAAHOHYKAWAOE, HeoOXoawMo nHpodoc-
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dar Marsus, noAyuyeHEWl B3 HecnreayeMoit  npoful, H3MCPATH
aBAMAL ¢ unTeppanoM B 2 nes. [Tpn orcyveTeuu npumecy B npe-
napare CKOpOCTh cyera npobsl AOAMKHE YMEHLHATCE To IKCNO-
Henuuaabomy 3axkory ¢ Tife = 14,5 cyr. Ecau ymenblieHue
CKOPOUCTH cuera ByNeT pesXo OTIHYATbCA OT YKa3aHHOH 34BHCH-
MOCTH, HEOOXOAHMO AOUCTHHTENBLHOE HCCHEIOBaHWe JPYrHMH
MCTOLEMHR (METOMOM Y-CNEeKTPOMETPHH, aHanu3a KpHBOH pacua-
na).

4.3.4. Onpegenenne menesa-59 B rpyHTax M 10YBax

XKeneso — xumrdeckufl spement noSounoft noarpynum VIII
rpyfnnel SepHOAHUCCKOR cHCTemH SaemeHToB. (peAned copcpma-
HHe ero B 3emnoll Kope. cocramameT 5,1 wmacc, %, Tpuponnoe
FKEJIE30 COCTOHT M3 UETHIpEX H3oTomos ¢ Maccamu: 56 (91,6%),
54 {5,81%), 57 (2,21%) u 58 (0.34%). OcHOBHHE PaKHOAKTHE-
BB W3OTONHE Xeaesa — BFe (T\f; =26 roga; 3 3} ¢
%Fe (T:/2 = 45 cyr; B ¥).

JKeneso GpiBaer ABYX- M TPEXBAJIGHTHHIM, MOSTOMY 00pasyer
gBa psada conefl. ManopacTBOPHMEIE COBAHHEHHS TPEXBAJeHT-
HOTO MEnesad THEROOKHCH, hocdar, deppounankl, cyandul u ap.
OcHOBHEE METONH ONPEJS/AGHHS MKE1€3a — IPaBHMEeTPHUECKEH
(8 sune FesOs), KonOpHMeTpHUecKuft (HampHwep, poXaHHIAHBIH)
1 o6 beMHHEH.

Mpunuun metopa. B ocHopy metoda onpenenenus %Fe noso-
WEHO CBOUCTBO TPEXBAACHTHOTO XKENe3a KOAHUECTBRHHO 3KCTPa-
FHPOBATLCH THAOBHM sGHpoM u3 § H. pacTeOpa COSTHOR KHC-
sotet, TIpH 2TOM B BOAHOM CJIO@ OCTAIOTCS NPAKTHYECKH BCE ApY-
rue pamunoByxsHAH. ITockonbky B mMCchexyemmx npobax coiep-
anHe crabHIBPHOTO Kejesa MOMeT OhTh COR3MEpPHMO H Raxe
foablie XKONMUECTBA N0GaBARRACTO HOCHTENsd, HeoOx0ZWMO Tpex-
BADHTENbHOE HH TaPANJIENibHOE ONPCASAEHHE €ro B npoge.

AxtrBHOCTh ®¥Fe ONPeRelsioT HA CUHTHAAAIESHHOM MHOTO-
KaHaJbHOM Yy-CHEKTpOMeTpe mo niomanu GoTonmuka ¢ sneprued
1.29 MsB (yyscrerTeanHocTs Meroma 7- 1071 Ku/r npobs; Tou-
noctk 20—25% npH NPOLONMHTENLHOCTH H3MEPEHHS [pernapara
60 MHH) HJAH HAZ YCTAHUBKE C TOPLOBHM CYETUYHKOM.

MeTOLMKa NOSNOASeT ONpefensTb SoFe UpN cOfepKanud
v apaguadpyemofi npote 107 Ku #6Sc, $Zr + ©Nh, Mo, 3Ry,
106Ry, 1IAg, YeBa + ¥9La, 14Ce, #Ce, ¥Nd, ¥8Ta y 1079 Ku
54pp, S7Co, %°Co, 857 n, IGh 128Gh, 134Cs, 136Cg, !3?(;5’ 152, 184y,
E55Eu_

Xumuyeckull Buxon ®Fe cocrasager 60—80%.
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Peakrkssl ®  ux npurotosiede. 1. Hocurens xeacsa.
30 Mr/Mn B nepecuere Ha MeTaMI.

2. PacTeop cyMMH YIepHHBAIOWNX HocHTedel. copepmanmil
Cs, 81, Ba, Ru, Sb, Co, Ce, La, Ta, Mn. Cuewusaior no 1—2 sa
pacTBOPOB  COOTBETCTBVIOILHX  HocHTCAell C  wonueHrpanued
10—20 mr/msa B nepecuere.Ha MeTaJl.

3. Hocutep unpronus, 20 MI/Ma B nepecuere Ha Merasd.

4. Hocurenn Tauwtana, 10 Mr/Ma B nepecucte wa meradad.

5. Coasnaa KucaoTa KOHUCHTPHpOBamuag, 6 1. u 2 H. pac-
TBOPEL

6. Ammuak KonuearpuposaHHEE Ges CO,.

7. Emxuit natpu#t, § 1. pacreop.

8. Ilepekncy somopoaa 30%.

9. WeunnapcoHoeas Kuchota; 5% pactsop B .6 . cousuod
KHCAOTE.

10. 3tuaosuit s¢Hp Ge3 cokpTa.

1. 2traoBuit sdup Gea cnupta, HackmmeHuwi 6 u. coannof
KHCHOTOR.

12. [lennak, CHHPTOBLIR PACTROP.

Xop ananusa. B 2AHKBOTHYIO YACTh CONAROKHCHOrO. pacTeops
npobn {c. 93) muocar 30-—50 Mr BOocuTen:m wenesa, 5—10 mr
CYMMBt YIACDHHBAIOLIX HOCHTEnel ¥ 2-—3 Kannu mepeKucH Bo-
Aopoza. Bo BTOpyi0 ANUKBOTHYIO 4YacTb NpOOH HOCHTENDL IKEJEe3a
He BHOCAT, B Hel onpenensldr crabunbroe weneso. Hepsyro npo-
Gy HarpeBaloT L0 KHIEHHS H AMMHAKOM OCaXIAIOT THIPOOKWCH.
CxroaryaupopaBiuuil ocafoK _OTARNHIOT HEHTPHPYTAPOBaHHEM,
npoMeizaior 2—3 pasa ropsucH sofofl. PrasTpar orbpacksanT

Ocazok rHApOOKHCER PACTBOPHIOT B COJAHOE KHCAQTC, KHC-
JOTHOCTh PacTeopa A0eoAST Ko b w HCI. srocaT mo 5 mr sock-
Tenell WHPROHMA H TAHTaka ‘W pasHbiM obwvemom 5% pactsopa
$eHIIapCOHOBOH KHCAOTH  NPH Harpepakdd 10 TeMiepaTypht
60 °C ocaxnaior deHUAapcOHaTH -MAPKOLHA B TaHtaksa. Qcalok
BeiRepxuBanT 15—20 MuH.B pacTBOPe, OTASNIOT UeHTPUYIH-
POREHHEM H OTOpacHBAIOT.

M3 dunprpaTta 6 H. pACTBGPOM eJKOT0 HaTRa MPH HATPeBaHK
ocaxxalT raapookncy. CKOaryaupoBagIUHi OCaHOK OTZEASIOT
uentpudyrupoBanneM, npoMpBainT 2—3 pasa ropsivell pogolt H
PACTBOPAWT B-COARHOH KBoAoTe,: KHCAOTHOCTh PACTBOP: ACROAHT
no 6 u. no HCL

B pacrsop BHOCAT 3—5 M cyMsbl YAepHHgaloluX HocHTes el
H pasHHM 00BeMoM 3()HPA. SKCTparHpyioT: - Keaeso. IdHpryn
taay nepenocaT B CTAKaH ¢ 2—3 MJI COASHOIN KHCAOTHL JKCTPEK-
umo shHpOM ROBTOPAIOT enle Ana pasa. Tleper sropoft # Tperbeit
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IKCTPAKUNAMH B BOAHYH a3y BHoAT 1—2 Ma 6 u. coasnoi
Kacaothl. DpHpHEE PKCTPAKTH OOBEAHHAIOT # 3QHD OCTOPOKHO
OTTOHAIOT Ha ropsuell BogfHOH O6ane (IKCTPAKUKIO H OTIOHKY
ybrpa HPOROART BAAMH OT HarpeRaTeNbHMX npudopor). Consso-
kucawuil pacteop pasbarxsioT mozofi 4o 15—20 ma, swocst 1-—2
kanad HaOgp # ocapaoT ruIpookich Xesesa pacTBOPOM aMMua-
Ka EpH HarpeBaHHH.

OcafoK OTASAAIOT HEHTPHOYTHPOBAHHEM, HPOMEBIBAKT TOpS-
ucfi BOXOR € HECKOALKHMP KamiuM¥ aMMMaka, DaCTRODHIOT
B COARROH KHCIHOTE W TPHIKLH TPOBOAAT IKCTPAKIHIO HEJe3s
atpupom 4z 6 K. no HC] pactBopa, Kax ykasaHo Buiue.

CONsHORHCHBHT pacTBOP P2sbanaaIoT Bomofi H  PacTEOPOM
EMMHAKA OCAMNKAANT THAPOOKHCH, XKeviesa. OCcalok OTQHABTPORB
AT uepe3d Oea3onsHBl QHALTP, NPOMBIBAIOT LOpsiueil BOROHN
€ HECKOALKHMH KANJAMH dMMHaKa # nepeHocAT B dapdoposmi
tireat. O6yrageant duasTpopanbryio OyMary Oes eocunaaMe-
HOHUS, VIONL CHMHLaOT npH teMmnepatyvpe 400—500°C u 3artem
mpr 900—1000 °C mpokanuBaioT OCAAOCK AC NOCTORHHON MacCh.

XHMEYECKHR BLIXQZ OHPGHENHIOT BECOBHIM MEeTOMOM C VHETOM
cogepxanus crabuasiore xeneza B npofe. Becopan  ¢dopma
FexQs, $arrop gepecyera ua Meraan — 0,699, Ocajiox BepeHOCHT
HA MHAMIEHb, 3aKPEMASIOT 1UEJUTAKOM, 3aKJGHBAIT KaApkod i
13MEPAIOT AKTHBHOCTL fipenaparTa.

Tiprmeusuwa: 1. [Ipn BncokoM comepxanur R¥Zr -+ BNb
B npofe nocie fEPBOTO LMKIA SKCTPAKUHMH [POBOAAT NOBTODHO
OCANACHHE EeHHIapCcoHaTa UMPKOBHS. a 3aTeM BTOPOH LHKJA
IKCTPAKIHA IKeaesa.

2. Ecnn obbeM sxcrparapyemoil npobu 6onee 50 Ma, To 3KeT-

PEKUHIC cAedyeT APOBORHTE 3(MHPOM, HACLIIMERHBIM COJAHOH
KUCHAOTON,

Onpedenenue crabuasrozo sesesg. B sNMKBOTHOR YacTH CO-
smno}mworopat:mopa’ B ROTODYW 11 BHECEH BOCHTEAL, CO3BA-
10T KHCa0THOCTE 6 B, o HCI H papusiy o6neMom STHREOBOTO 3¢H-
Da 3KCTPATHPVIOT CTabHABHOE KEJe30, BCTPAXHBAS JSMHTENbHYIO
ROPUHKY B Teuexue 2—3 muH. Ddupnyw da3y nepeHOCAT B £Ta-
Kad ¢ 2—3 Ma 2 H. coAAHOM KHC/OTH H 3KCTPaKUHIO TNPOBOXAT
cule nBaxkael. DdupHpie ¢asul OUBEARHAIOT H Ha ropAvell BoAd-
roit 6ane oTromsiet aup. Hs coaanokncaore pacteopa ocamasz:
OT CHAPOOKUCEL EAC38 AMMUAKOM DY HarpesaduH, QOcanok
OTQHALTPOBLIBAIOT yeped §e330AbHHE (OHALTP, APOMBIBAIOT roO-
pauedl BOAGH C HECKOALKHMH KamJiaMH aMMHaKa, [epeHOCAT
B GapdopoBuft THFEAh, WPOKAAEHHLIH A0 UOCTOAHHOH . Maccsl
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O30JAT B APOKANUBRIOT, KaK onucano suiite. 10 Fe03 Koan-
YECTBO CTabHILHOTD Meae3a ONPefesasioT BeCOBLIM MeTOHOM,

Konnenrpauuio "Fe pacCuHTHBANOT N0 CAEAYIOILEMY COOTHO-
LIEHEI

S
2,92-1012.0 44npP

roe S — niomaas Qortonuka c¢ bueprueit 1,20 MsB, man/uun:
2,22.10'? — gosthduitnent nepexona ot paci/men Kk Ku; 044 —
KBaHTOBHE BHXOH y-axHEH *Fe c sxépruest 1,29 MsB, y-kpaut
Ha pacnal; 1 — PoTos(HbeKTHBHOCTE CHEKTPOMETPA IPH pernct-
pauHH y-KBaHTOB ¢ auepruefl- 1,29 MsB, mMn./uiciao y-Keasros:
P — macca npoGH, kr; p-— XUMHYCCKHA BHXOJ Xele3a, J0JH.
Pacuer koHueHtpauwn “Fe p npofe npy HW3MCpPEeHHH €rQ ak-
THBHOCTH TODUOBHIM CYETYHKOM NpoBOAST no ¢opmyne
A= DK
oP
rie N — cKopo¢?h cueTa BEEEJEHHOTO HPENAPATa 38 BHUETOM
dona, umm/mun; K — gosdduuncnr nepecyera oT HMN/MHHE K
Ku ans menoassyemoro npubopa; p — XHMHYECKHt BHIXOR Weje-
3a, gonu; P — macca npoGrl, Kr.
Mpumevanue. [lpH HIMEPEHHH aKTHBHOCTH BHEEJICHHOIO

npenapara SFe ha TODHOBOM cuyeTyHKE MHIIEHBL HE 3aKACHBAIOL
Kanpkofl.

Ku/kr,

Ke/r,

4.3.5. Onpepesenre kobaanta-B0
438.1. B JOHHBIX OTAOHEHUAX 1 NOYBE

Kobanpr — xuMuvecknlt sxesment nobonnoh noxrpynns VIII
TPYINE NepHOAHYECKO CHCTeMEl 3AeMeHTOB. {(lpeilHec cOAepia-
‘HER ero B 3eMuOHN Kope coctamsger 0,003 macc.%. Iprpogusi
RODAMNDLT COCTOMT H3 OHHOIC H30TOMA € MaCCOBHIM  YHCOIOM 59
OcHoBHEIC PaJKOAKTHBHBIC H3OTOHH. Kobamwta — SCo (T/p =
= 5,26 roxa; B, v}, ¥Co (Tfe = T7l:cyr, . 31) u Co (Tifp==
= 270 ¢cyt, 3. 3.)..

KoGanbT 6WBAET IBYX- K -TPEXBAJEHTRHM. B HpOCTHX coepn-
HewwsX HarOOJEe YCTOHYHBA creneHs OKHCAeHHR KobaasTa 2%
IN9 KOMIIEKCHBIX COSANHEHHR — 3+,

ManopacTsopuMble coenHendst Kobannta: Kapfouart, ¢ep-
POUHAHHI, a-HHTPO30-B-HadTonaT, OKCHXRHOAAT H Ap. OcHOBHLIC
MeTONH Onpefenelns xobaleta — FpaBHMeTpHUECKHR (B BHie
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Co30,, CoSO4}, koaopumerpuuecknii {¢ nmocacayouel skerpax-
uHeft) u obwemuufi (¢ DITA — >THAEH-AHAMHH-TETPA-2UETA-
TOMY,

Npunuun metropa. Boigedaesse kofajbra OCHOBAHO Ha JIBOH-
HOM OCAMACHHM ero ¢ AOMONIBIG a-HHTpo3c-f-Hadrona. Or oc-
HOBHLIX MuKponpumecedl 9Co OTHENSOT CCaXKICHHEM HX aMMHa-
KOM H KapOGOHATOM aMMOHHA B NPHCYTCTBHH TJIHKOKOJa H Hepe-
EHCH BOAGPOIA. .

Peaxtusel. 1. Pacteop HOcHTeAs RoGaibTa XJAOPHCTHEA HAHM
asoTuorncani 40 Mr/va B nepecuere Ha Coz0;.

2. Kucnota coasnyasi KOHUEHTPHPOBAPHAH.

3. Kuenora a3orHas KOHURHTPHpOBaEHasA, 4 M.

4. AMMHAK BOILHHI.

5. AMMouW#l XJIOPHCTBIH KpHCTAMANYECKHI.

6. AMMOHRE yriCKHCJAB KpHCTaAAuyeckud,

7. llepexkucr rogopoaa 30%.

8. Tnuroron (aMHHOYKCYCHAs KRCAOTa).

9. g-unTpo3o-B-nadros, CBEMEAPHIOTOBAEHERIT pacTBop.

Npureroenenne peaktnsos, 1, PacTeop A. HeGosabiumu nop-
nsMu 2 r e-BATpo3c-P-nadrTona pacTeopaioT B 25 MJa Jgensuoi
VKCYCHOE KHCAOTH, 3aTeM BHOCAT 15 MJA  KOHUIEHTPHDPOBAHHON
opTo-hocpoproll kucaorw, 15 ma 30% uepexucu Bogopona. 25 ma
soibel. HeofxoaumMo crporo cobMoAaTh NOCIEA0BATENLHOCTE BHE-
CEeHAR DEaKTHBOB.

Tonyuewnstil pacTBOp NPOrpeBalOT NpH TEMITEPATYPE HE BHILUE
60°C B Teuende 15 muH, oxmaxpaior, acbasasior 20 ma 969
ciupra. Bonmasuwui 0caioK OTOHAGTPOBLIBAIT ue¢pes PHALTP
«Beaas AenTa® H OTOPacHBaOT.

2. Pacteop B. Ha xonogpy pacrsopstior 1,6 r a-HuTpO30-f-Had-
Toaa B 60 ma aenasol yxcycHoll KHCHOTL, HOCHAC YEro AOBQOAT
soaol Ro 100 ma. Pacreopsl «-HHTPO30-B-HATONA TOTOBAT He-
NOCPEACTREHHTC Mepej HCHOJIb30BAHHEM.

Xox awaanza. [Ipoly nousn, OCBOGOMACHHYIO OT OCTATKOH
PACTHTENBHOCTH H KaMHell, NUpOKajAMBAaIOT NpPH TEMOEPaType
400500 °C n npocensaloT yepes cHTo ¢ suefikamMy 1 mm2 Hagec-
Ky waccoft 200 r aamusaror 100 Ma KOHUCHTPHPOBAHHON CONAHOI
KHCAOTH, BHOCAT | Ma nocwtens ko6aikTa, BHINAPHAZIOT ZOCYXA
Ha necyanol 0aHe NPH NOCTOSKHOM NEPEMEMHBAHHH i BHiCYUIH-
paoT tpn Temnepatrvpe 100—150°C e Teucnue 30 mMun, 3atem
nHoBb  mofGasasitor 8§0—I100 Ma KOWUCHTPHPOBAHHON CONAHON
KHCAOTH, BHOCAT | M HocHTeas Kobannra, BHIADHBAIOT AOCYXA
u sbicympsaiot. Emte paz noSasasior 80100 My woHnewTpHpo-
BAHHOH CONSKON KHCAOTH H DOBTOPRIOT BbIAPHBAHKHE H BHCYMIN-
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palixe. Brcylnenrywo npofy oGpabatmBaror 200 Mo 6 M coasnofi
KHCJAOTH W KHOATAT B TeueHue | u, vepwonnyecks# zobapassd
nepexsch BOAOPOAA ¥ liepemeinnpad. HepacrpopusuieMycs ocrat-
Ky HaiOT OTCTORTHCH B (PHIALTPYIOT €ro yepes-BOPOHKY Bioxwepa,
He nepeHocs ocafok Ha GuibTp. OCTaTOK B CTAKAWE TIPOMHIBAIOT
150 ma ropauen Bomw, kunaTat Hh—-10 Muu, naXOT OTCTOSITHCH,
GHABTPYIOT Yepe3 TOT e (HHALTP; He TepeHocs ocaaok. Bumena-
ypBanHe 6 M coasiHoll KHCHOTOR W NMPOMBIBKY BOAOH NOBTOPSIOT.
OcTaToK NepeHocaT Ha QHIBTP B NPOMEIBAIOT Topsvucil BoaAoft Ao
cBeTa0ff OKpAcKH HRPOMEBHOH XHAKOCTH. O6GneguneHnnilt pac-
TBOP HarpeBajT B0 KHINeHHN H BHOCHT Ha Kaxaue 100 ma pacTso-
pa 6 r xgopreTero ammonus, |1 1 rinKokosa, amMmuak Ko pH 10,
KpHCTaANHUeCKEfl Kapbowat aMMoORHS H3 pacyeta 03 rwa 1 v
npobst 0O KAMNAM, TIMATENEHO nepeMmenupas, 30 MaA nepexucy
BOAOPOZAA.

Ocaaxky nawr oTcToATHCH 3—5 MHH W GUABTPYIOT Ha BOPOHKS
Bioxunepa (puabrp «Benas Aenta»). [IPOMHBAIOT TPHKAH FOPS-
unm 0,5% pacreopoM kapGouara AMMOHYisE,

Ocanok or6packpaioT. MUALTPAT.H NPOMLIBHEE BOXH VirapH-
BaloT fo o6vema 300—400 ma, HEATPaH3YIOT KOHUEHTPRPOBAH-
nofi conanofi kucaorofi no pH 5—7, nocae uero BnocsT eumte fio
5 MJ KOHUEHTPHPOBAHHOM CONSHOH KHCAOTH Ha Kamawe 100 Ma
pacTsopa. Harpepawr 1o TeMmnepaTypst 70—80.°C # MeRnenHo,
NpH  NEPEMEIIHBAHHH, BIHBAI0T 60 MI CBEXCHNPHIOTOBIEHHOTO
pdcteopa A q-BHTpPO3o-f-Hadrona. PacTeop € ocaaxom BHOEp-
HHBAWT NPpH narpesauss  (remnepatypa 70--80°C) 20 mmunu
3aTeM HarpPeBaHHe NpeKpalNgioT # BLIACPXKHBAIOT pacTrep elite
1 4 (#a noub He ocTasasTh). OUILTPYIOT wyepez mwioHyarmil
¢uanTp «Beaas senra», spoMuiBalT TpH pada 5% HCI v nams
pas monelt, ne obpalllas BHHMEHAN Ha BOIMOWHYIO MYTh B QHALT-
pare.

PHabTP ¢ OCARKOM BLICYIDWBAIOT H NPOKASHBAIOT NPH TeMne-
patype 750 °C. QOcajok HAHOCAT HA NOLJOKY W H3MEPHIOT CHO-
pOCTL cyeTa, cHawaxa Oes ¢oabrd, a zaTeM uepes oapry
60—100 mr/cM? Ecan cROpocTh C4€Ta 4cpe3 HoNbly COCTABARET
3HAYHTEALHYIO OO0 OT CKOPOCTH .cueta 0e3 Hee, TO NpoBOAST
CASOYIOIYIO OMepaLHIo Mo OYHCTRe ocanka o7 'SRy,

Ccanox pacteopawT npu Harperannw B 50—70 mn 2 M coas-
HOf KHCJIOTH, OXAaMAAI0T, BHOCAT I I BHHHOM KHCJAOTH. CTapaTt
CTaKaH ¢ PacTBOPOM b JeAsHylo Gawo, RofaBAsnoT aMMHAK O
pH 9 1 5—7 1n u3butka. [Tochie NOAHOIo OXAAMKALHEN DACTROpE,
npa nepememssanuy, siocar 60 r HOZHCTOrO Kanus.
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IlpoBy ocrasasior va 3—4 v {(caeauTs 33 naanyies abia
s GaHe), zaTem QHABTPYIOT yepes GHALTP «cHHAs JdenTtas. Oca-
OCK ua uabrpe pactiopsitor B 50 Ma 4 M coasHo# KucAoTH,
Pacreop cofRpaloT B cTakad, rA€ TNPOBOAHJIGCH OCAXKAECHHE.
3atey ero KHOATAT, ACGABRASIOT MO KANJIAM NEPEKHCH BOROPOAA
H KOHECHTPHPOBANHVIO CORSHVIO KHCAOTY MO VAansenus jfloaa w
ocamasioT Kebaabr pacTBopom B a-HUTpO3O-B-Ha(pToAz npu
pH 12

Tlpu otcyrersiu B ocagke 'SRy npoBoAsT onepalsHio mnepe-
ocaxaeHus KoGanbia a- HHTposo-B-HadToAoM. Ocanok ¢ #OAJ0XK-
KH NepeHocsT B CTaKaH, pacteopsoT B 50—70 ma 4 M coasxoli
KMCAOTH. DTOT pPacTBOP HeATpasiu3VioT amMuakom no pH 1—2.
Menraedro, npu nepeMelnsanuy, saurawT 20 My creXenpHro-
TOBJEHHOro pactBopa B g-HHTpO30-B-HadTOnNA.

Pacteop ¢ ocaakom BhLIZEPKHBAIOT 10 muy, Ha BogsKol Oaxe,
nocAc uero ocraeaswoT Ha 1,5—2 u (Ha& ¥0gb HE OCTaBAATDL).
PrILTPYIOT Hepes (pHALTP «besasi NCHTa®, NPOMBIBAIOT 'r;m pasa
4 M consinofi KucsioToR ¥ WATH P23 BOXOH. .

Ocazok npokaiusamT npu Temueparype 750 °C, nepenocm
BA HOLJIOXKKY. OHPEAEJHIOT MACCy OCaAXxa H H3MEPRIOT CKOPOCTh
cueta B-uyacTHIL

Kouuenrpawtio °Co paccuuTHBa0OT 00 Cneiyiomei (pop\sme

_NK_ Kn/fxr,

Pp
rae N — CKOpOCTL CUeTa BHIACJASHHOIO HOpenapara 33 BHUETOM
hoHa, HMI./MHR; p — RONPARKA Ha BHXOIl HOCHTE/S, AOJH; P —
macca ®3aTofl  mpobe, xkr: K — ros(pouumenT nepecuera 07
s /vak k Ki ns scnonsayemoro npuGopa.

A=

4352 B OBBEKTAX BHEWHER CPENB

ITpuunun merona. OB ocHOBaH Ra NpPEABAPHTENLHON IKCTPAK-
UHH PAaIHOAKTHEBHBIX NPHMCCEH CMEChID aUeTHIANETOHA M NAOPO-
opya ¢ NOCALIVIOLIHM OXHCAEHHEM KOBAJALTA A0 TPEXBAJGHT-
HOTO COCTOSIHHA M 3KCTRAKIIHH Ero aueTHAapeToHatd, bDoasume
KOJMUECTRA JHEJe3a vAaasT SKetpariuel sbupoM. Boixoa nHo-
cutenn cocrapiser 7o—85% u KOHTPOAMDPYCTCH . KOJOPHMETPH-
YeCKUM MCTOZOM. JTOT MeTOd NPHMCHHM LIt ONpEefelcHHs pa-
ABOBKTHBHHIX H30oTOHOE koGanbra B Dpodax (HOJNOMHYCCKOro
NPOHCXONKACHHS W BHEIIHEH cpeiw.

Peaxrusei. 1. Pacreop nocnrens Koﬁamﬂ‘a 2,0 mr/umn.

2. AuernaaneroH.
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3. Nustunosufi adup, ypapsosemennuii ¢ 6 n. HCL

4. Kanu# eakusl, 2 0. pacTBOp.

5. Kucsiora consthas, 6 w, 2 W,

6. Tlepexkucs BOROpOAA, 39%.

7. Cuech aueTHAaNeTOHA C 'xxopothopMoM (} 1 no obemy).

8. Xnopo(bapm.

Xop ananuza. 1. BexpuThe u ofpabBoTky npod nocic BHece-
HHS 2 Mr xoGasabTa NMPOHSBOAAT 1o OGHICIPHHATEIM  METOAaM.
Tipn poigesiennH Ko0aJbTa H3 NMOUBL METOAOM BHILENayHBAHHA
B fApeby BHocat 10 Mr-HocHTens.. PactBoph BHCYIIHBAIOT 10
BAZMHEIX COJEH, OCTATOK PACTBOPAT B 6 H.. colaHOl KucioTe,

2.:K pactBopy R06aBaRIOT pagHel 08beM AHITHAOBOTO 3hHpa
H BCTPAXHBAIOT B HENHTENLHOH BOPOEKe 3 MHH, IJKCTPaKIHI
wedaeza noeropsior. Opranngeckue ¢asy orOpackBanTt. Boguyio
a3y BHarpesawy BA BOAAHON Oahe 0 HCYUE3HOBEHHS 3allaxa
sprpa.

3. Pacteop wefitpasmaywor 2 H. pacTsopom menour ao pH 4

no yaupepcaasioh Gymare. O6pasopaBunfics ocazok OTHBALTPO-
BLIBAIOT H OTOpACHBAOT.

4. Pacreop oxpaxnarnT, [0GaBAAIOT DaBHH O0BEM CMeCH
sueTunayeTona H xjaopodopMa (20—325 Ma) ® nepemcmuBaOT
MariuTHo# Memadarol B Teyeude 10 mup. Cuech ¢ TOMOLILIO
AeJHTENBHOR BOPORKH PAa3ensior, OPTaHUYeCKYIo tasy oTbpa-
corBalot. TIpu HaaHyMy OKpacKH BOAHON (a3ki no6aBASIOT pag-
HEfi 06Bem xaopoopma H SKCTPArHpyloT ocTaTkH Keaesa, Op-
raunueckyio ¢pasy oT6pacHBaloT.

5. B soanyio dazy nobapnaior 3—>5 ma anernaauerona, 10 ma
3Y, TepeKHCH BOAOPOLA B PACTBOD NPH MEPEeMCIUHBARNN NOBOLNT
2 H. menousw go pH 8—9. Pacrsop BHiepxusawt Ha Kuarule
pojgAnofl Gane HO ofpa20BaHHS OKPAMIEHHGTO B 3€JEHH uper
xoMmexca KoGaabra (HI) (~10 muu).

. Pac’rsop oxyamuaanT, JosogaT pH no 1 ¢ nomomso 2 w
CONAHOR KHCAOTH K 2 MHH SKCTParupyoT :aUeTHIAUETOHAT KO-
Gasbra (II1). 10 My cMecH auerHaaneToda B xaopothopma. Boa-
Hyic azy oTOpaCHBaKT, . OPraHHYeCKYI0. NPOMEIBAOT OAHH pa3s
pasHpM ob6nheMoM 6 H. cOMAHON KHCAOTH M OHH pas ZACTHAAHPO-
BAMHOH BOLOH:-

7. Oprannyeckas: asa, OKPACHHAS B SPKO-3LISHbIT UBeT.
NOCTYAZET HA H3MEPeHHEe Y-aKTHBHOCTH M KOHTPOJE BHIXOHa HOCH-
Tean KobGahbTa. Brxon HOCHTONA ORPEASAAIOT ¢ NMOMOILLID (OTO-
sneKTpokonopuMerpa THna ©IK-56M . npu 582 um {cmero-
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$uasTp No 7) wam neeToBOf! MKaNB #3 HPoGHPOK € pasaduuoi
KOHOeHTpainell koGaneta.

Pacuer womuentpaunu *°Co B npole onmucan na c. 115,

4.3.6. Ompenencre uunKa-65

liuax — xuMuYecKH{l saement noGounolt nearpynnou Il rpyn.
b REPHOAHYECKOH cHeTeMbi sieMenToB. LHAK mmupoko pacnpocT-
paHeH B HpHDOJE, €r0 cOAepXkaHue B 3¢MHON,XOpe cocTaBjiser
1,5-107% mace.%.

B ceoux COeXHHEHMAX UHMHK fAByxBajeHTeH. B npouecce
NeATpaNH3anHK KHCJIOTO PacThopa sipu pH okono 6,0 ccamaaer-
csl aM)OTepHas ruEpooKHes, Zu(0H),, ¢ npeobaasannem ocHos-
HbIX cBuHeTB. B H3fblTke UlejaouH THAPOOKHCh PAacTBOPHETCH
¢ obpazosankeM LuHKAT-HOHOB — HZnOg™ u ZnO2 2, B aMmmua-
ke Zn{OH): pacTteopsiercs ¢ 00pa3oBaHHEM KOMIJEKCa
Zn(NH;),*%. BoabwmecTBO cogaell quHEAa GECHBCTHO H XOPOILO
pacTBOPHMO B Bope. K unCAYy TPYAHOPACTBOPHMHIX OTHOCHTCS
drTopud, Kapbouat, cyibQul, Gochar, okcasar, HHAHUL, CHIHKAT.
Ligax cKJoHer K KOMEJAEGKCOOGPa30BaHUID. :

Hanfonee BaxHH fABa: pajdomsotona usHka: %Zn(T/, =
= 2497 cyT; 2. 3.98,3%, 8, v) u %°Zn, uveromuil i(se H30MepuLle
popubi—SmZn {T\/; = 13,9 4, y) ¥ ®Zu (T = 52 Mun, B). O6a
H30TOTIA OORADYKEHHE BO BHCHIHEH cpeae.

438.1. B BOAE ¥ FHAPOBAOHTAX

Hpunupn mMeroaa. MeTon soaefieHHs H OUHCTKH BZ1n ocHosaH
Ha crocofHOCTH MHHKa o0pa3osbiRaTh  TPYVAHOPACTBOPHMLLHE DO-
LanomepkypuaT coctaBa Zn{Hg(CNS}4. 1o coemunenue —
yAoCHas Beconas (POPMA, HCOOJAB3YEMAR AN ONPEfeseHHsT XHMU-
yeckoro Bbixofla. (OHO pacTBOpseTcd B ropsuefi  pasfaBacHROI
a30THOH KHCNOTe BeneferBre okucnenus CNS- go SO~ v HCN*.

PeaktHebl, i. AzoTHas KHGIOTa KOHUEHTPHPOBahHas, 6 n,

2. ConAiBas KHCACTZ KOHLEHTPHPOBAHHAS.

3: Emgxuit natp, 0,5 u. n 6 n. pacreop.

4. PacTRop LHHKa a30THOKHcJoro, 40 MI/MJ IO HHEKY.

5. Pacrsop sHceMmyTa asotuoxuciaocro, 10 mr/Ma no sucmyty.

6. PacTop esesa ‘azoTHoxucaoro, 10 Mr/ma no xemeay.

7. Pacteop Gapusi asoTHOKHCHOro, 10 Mr/mi no GapHwo.

8. PacTrop KobGanbsra asovhokuciaoro, 10 Mr/mMa no kobaiasTy.

9. PoaauucTeil Kanul Kpueradinseckuil,

* Ha-za swigenenyns HCN ananng neofiX0OEHMO NPOBONNTD TONSKO B BHITAK-
non wkady.
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10. Xnopuas pryrs KpHCTAJIHYECKAs.

11. BpomncroBonopoAHas KHCHOTE KOHUCHTPHPUBaHHEA.

12, CepoBojcpoy B GanJOHE HJIH CEPHHCTOE JKEJe30.

13. Waseaepokucasdt ammounit 6 M pacrsop.

14. HlaBenesas KHCAOTa, BACHIUEHHEI Pacreop.

15. Druaceuft coupt, 96%.

16. Huorsnosni agup.

17. KapGoHaT matpus, 2 M pactsop.

[Ipurotoenense’ peakrusosdi- 1177 PoranoMepkyprar  Kaaun
KJfHg(CNS)4). Popavun xamn (39 r) uaum poRaHMi HaTpis
(32 r) pacrsopsior B 200 M BOAHW H NPHORBAAKT NPH CHJILHROM
TIEPEMELIHBARKE 27 © H3MEeABUYCKHOrO B [IOPOUICK XJOPHAL DYYTH.
nocse $ero NoCTenexHo pasbapamor BoAoH Ao 1 4. Pacteop
GHABTPYIOT.

2. CeprucTaifi- Bogopon. Ero-noityuaior g GaajioHe WAH anna-
pate Kunna no caexyromefi peakuumu FeS 4+ 2HCI—~H.S ¢
+ PECE.

' Xop awanuaa. Jlocae surapheannst soin 1020 r-aoau naw
CYXOro ‘OCTaTKa TIoMenlaroT B crakait. TIpunusaor pacrsop nocH-
teas oueka (100 mr Zn?*) v 50—100 ma<6 v, HNO;, sninapu-
BAIOT NOYTH Acocyxa, npuansawt 100 Ma | w HNOB, Harpesa-
T [0 KHIEHHSt ¥ KHUNATAT I 4, Bocnoaras ofbem sonof. Oxaax-
AAT, 3 HeAOPACTBOPHBHIHHCS OCTATOK® OTHHJARTPOBHBAIOT.

K duantpy ;.mﬁas.nmo'r 10520 M HachLICHHOro pacTpopa
WABEACBOH KHCMOTH®. PacTBOp OXNamAW0T NPOTOMHON BOAOA
WIIH ALAOM H NPHANBaOT K HeMy [0 Ma pqcmopa HgCl, — KCNS.
Tlepuoauteckn nNepeMEnIHBAIOT -XOJACAHLIR ; PACTEOP B TCHEHHS
10—15 muH (3715 CO3RAHHSA UGHTPOB KPHCTAMAHIAUHE CAGAYCT
[OTEPETh CTEHKY NpOGHPKW cTeraannofl nanoukoit). Ocamok oT-
BeAsioT HeHTPHPYrHpoBaHHeM, (HJILTPAT orépacusalor.

K ocagry nmobapasior-5-ma 6. azpruoli  xucnots 1 10 aa
BOAH. KuOATAT HO pacTBOpeHust OCARKZ ¥ ciuie 2—3 MHH ,ms
yAanieHHS NPOAYKTOB pasnoxeHHs. PasGapasior soxoit ao 1 1
HO a3QTHOH KHCJIOTE, OXJaX(Ialot B 0CawIcHHe Zn{Hg(CNS).,}
HOBTOPAKT.

K ocazxy mobapmsitor b s 6 uo HNOs n 10 ma sonsrt. Kunsa-
TAT A0 PACTBOPCHES ocazka H cwe 2—3 -MuH. Pactsop oxnam-
LA10T ¥ HRCHIULAKT CepoBOACPOACM {npH 3TOM MOMKeT ofpaso-
BaTHCA HEMHOTC CEPH, KOTOpas YIRJASNETCH npH ROCACAVIOIRNX
oyHctkax). Ocafok. OTPHABTPOBKEAIDT H OTOpACHIBAIOT.

* THOURHAT UHEKQ W PTYTH ;' HE. OCAMNACTCH: .B NPHCYTCTBHH HNO, uan
RPYTHX CuABHHIX okuCautesiell. Ecan B pacrsope npucytergyer HNO; uau ne-

H3BECTHA Koruertpauus HNOs ero ﬂymﬂe BHAPHTh HOITH HOCYXE H CGCTATOK
pacTBOpETL B HeoGxonumom ofmeme 1 m HNO,
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K mpospaunomy pacTeopy npsdausaior 3 A 6 a. pacrteopa
NaOH u 5 Mr gocureas BHcdyTa, Ilocae goGasaenus NaQH
KOHICHTPSIEA KHCAOTH JAosKHa Omte okoao 0.3 w.  Pacrsop
HACHILAIOT CCPOBOAOPUAOM, OCANOK CYAb(HAA BHCMYTA OTHUIALT-
peBbiBaT ¥ 0TOpacnisawt. K pacrsopy moGasnsior 6 ua 6 M
pacTsopa Okcanara amMmoHis (pH 5), nacmiusgior pacreop cepo-
BOAOPOAOM H OTPHALTPOBHBAHT Oe/iblil 0CAAOK CEPHHUCTOTO LHH-
Ka. PuabTpar orbpacwBaioT. PacTBOPAOT CepHACTHE UuRK B
10 ma xonueHrpupopausHoil HBr B pumapHBaloT PacTsop IOCYXa.
Oncpauiio noptopator. OCTaTOK OFT NOCAEAHErsS BLADHBAHUS
pacteopsor B 20 ma 0,51, NaOH. llpuausawr no xamasm pac-
tBop Kobasbua (~10 ur Co?). Ocapoxk THAPOOKHCH KOGAALTA OT-
PHABTPORKIBAIOT. H OTOPACHBANT. K ILEN04HOMY PaCTBOPY HHHKa
npuanpaoT 3 Ma 2 M pacrsopa Na2CO; u nerpepalor o xune-
ung, [Ipn NOCTORHHOM NepeMeilHBAHHH ZOGABJAIOT K PacTBOpY
10 KanasM 3 Mr Hochreaa Gapusa. OrdunpTposHBANT # 0TGpacH-
BRIOT OCBAOK FHAPOOKHCH Xededa H KapOoHata Gapus.

K ¢napTpaty ccropoxro nprausawT 10 man 6 B HCl u 3 aa
HACHILLENHOT0 PACTBOpA HIaBeAeBoH KHCAuTH. OXAAMEAKT pac-
TBOP NPOTOYLOH BOHOH HAH JbAOM, Hphamsamr 10 Ma pacrsopa
HgCl, — KCNS u mepHoiuyecKn [epeMCIIMBAIOT B TedeHHe
3—5 muH.

OcagoK OTAGARIOT HEeHTPHGYTHPOBAKHEM, CYCLIEHIHPYIOT HDH-~
siepuo B 10 MO BOAM, CAHBAKT CYCHNEHSHIO HA B3BELEHHEI
GyMamHuA QUALTP® B QHABTPYIOT ¢ UOMOLUbIO BOAOCTPYHRHOMO
Hacoca. [IPOMBIBAIOT OCALOK CeMbI0 5-MJ HODLHAMH CHHPTA 1
TpeMst 5-Ma nopuMaAmH  Oe3BOANOr0  3THAOBOTO 3¢mpa, Cymar
B BAKYYMHOM 3KCHEATODE.

Bapemwnsanr ocagox 5 sHie Zn[Hg(CNS)4 onpesensior
xuMmuteckufl BHXOX HOCHTENR H H3IMEPAOT aKTHBROCTL JHbo
P-CUETYHKOM, OTKAHOPOBARELM no %70, aubo TOPUOBHEM [-cueT-
YUKOM, OTKAJHGDOBaHHEIM RO 3TOMY H30oTomy. [Ipenapat nps
3TOM 3aKpHBAlOT OQHALTPOM H3 CBHHUOBOH QOJbLH TOIEHHON
60 mriem®,

Kouneutpaumuw %Zn 8 npofe paccyntHpamr 1o Gopmyie

A= K ke (),
oP

rie N — CKOpoCTh tueTa BRUICACHHOTO NPERApaTa 32 BRUCTON
Poua, umn./mul; K — xosdduuyeds nepexoda oT uMin/MuH K Kn

* o p3BCIINBAHHA OCANKa (HALTP HPOMEIBANT BooOfl, cumproM, sdupom,
BHCYIEHBAIOT H B3PEUIHBAIOT B TEX K€ YCJOBHIX.
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Ans menoabsyemoro npufopa; P— macca (o6bem) npobu, B3#-
Toft AAA AH&JAH33, KF (1); p — XHMHYeCKHH BHXOH %Zn.

UyBCTBATENLHOCTL METOAA APH HIMEPEHHA TOPMO3HRBIX JeKT-
ponoe n- 1071 Ka/npa6a.

4.3.6.2.. B TPYHTAX: H MOYBAX

fTpunnun meropa. B ocuoBy selaeneHus $Zn - nojomeno
cBOACTBO HHHKA OGPA30RHBATL B WEeA0THOM ‘cpeie pacTBoOpiMbIC
puRKEats. TIPH 3TOM MHOPHE ADYTHEe DaiHOH3IOTONH OTAGAAIT
B BHIE HEPACTBOPHMBLX -FHAPOOKHCEH COBMECTHO € FHAPOOKHCHIO
Kesesa. 3aTeM LHHK OCamMBanwT B CJaaboxncyiof cpene B BuAC
tocaTta u-npoxaansanT A0 nHpodiocdara,

AxrTusROCTE-%Zn onpexensioT no-wiomaan dotonuka ¢ 3uHep-
rueir 1,12 M3B na cUMHETHANSIHOEHOM MHOMOKSHANLHOM y-CIICKT-
poverpe. 4yBcTeHTeNbHOCTH: MeTofia n-1071° Ku/upoba, Tou-
nocte 20—25% npH DPOAQIKHTENBHOCTH "USMEpPEHHH mpeuapat?
60 mun. MeTORHKA nO3BOJsiET ONpenRennTs: Zn npH cogepmanui
B adajmaHpyemoit npofe 10-7 K 4%6Sc, SFe, %Zr 4 %Nb, %Mo,
‘GGRU, iOERu, HlAg: “QB3;+ HﬂLa. HICQ; },HCE, l-!?Nd’ ISZTa u
109 KH 54MT1, S?C{;’ GOCO, 1245‘:1 liSSb’ ‘“CS, lSﬁCS, mcs_ !SZE.U.,
154y, 185Ey. Xumuyeckufl BHIXOJ HHHKA cOCTABASET B CPeaHeM
70--809%.

Peaxruesi ¥ ux npHroToBaenHe. 1. PacTBop HOCHTEAR UHEKA
50 Mrfma B nepecuere Ha -MeTall.

2. PacTeop cyMMB VACPKUBAIOINUX HOCuTenedl, comepXatini
Cs, Sr, Ba, Ru, Sb, Ce, Mn. Cmewnsasor no 1—2 ma pacreo-
POB COOTBETCTRYIOIIUMEXY HOCHTEREHN ¢ xoHuenTpanyedl 10—20 Mr/va
B DEPECYETE HA METAN.

3. Coannan xucaora KOHUEHTPHPOBAHHAA,

4. Ammyak poauwil, 25% pacrsop.

5. Engnfl xaaufi, 10% pactsop.

6. Jlumonuasn xucsora, 10% pacrop.

7.-Pocdar aMMOBH ABY3aMEIeHHbIH, CBEREIPHIOTOBACHHLIC
t0% u 1% pactsopr. Jlonyualor pacrpopenueM COJH B BOIE
¢ aobapfieHHeM pUCTBOpa aMMHaKa JI0 PO3CROH OKpacki no ge-
HoGpTanECHEY.

8. Memunoswit Kpachutil, 0,1% pacrsop.

9. Qenondraneny, [% pacteop.

10. Keneso asotnokucnoe, 1% pacrtrop.

H. Cnept.

12. Illenaak, coApTOBOH PacTBOP.
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Xeoa anaxmaa. Haeecky rpyHTta uap noyss  Maccoll 3—-5 r
nePeBOIsT B PacTBOP ONHCAaHHHIM Bhile MeToZom {c. 93},
B pacrsopennyro npo6y mrocaTt 100 Mr nocmredss wnmska i 5—
I} Mr cymMmol yaepxuBaloiix Hocutedact. Pacreop unarpepar
A0 KuncHHs H u30HTECM 23% pactBopa aMMuaka OCaKIanoT
ruApook#cH. CMECh OCTABASKT A0 NOAHOH KOBryjslpin oCaaka.

CcanoK oTAeqsoT MeHTPHGYIHPOBAHHEM H NPOMHBAICT 1-—2
pasa ropauedl Bogof. Llesrpudyrart i npoMbIBHLIC BOZLI COXpa-
uA0T, OCaAoK pacTBOPART B MHHHMAIbHOM KOJHUECTEC KORUEHT-
PHPOBAHHOH COAAROR KHCHOTH, AOMNOAHHTEARHC BHOCAT S0 Mr
HOCHTCAR KHHKE W NOBTOPHIOT OCaykieHHc rugpookxcedi. Qcaaok
OTIEANIOT, HPOMBIBAIOT ropauell Bogofl 83 pasa H oTGPACLIBAIOT.

HenrprdyraTii H nPOMBIRILIC BOZLL NOCAE NEPROTO H BTOPOID
OCAXNJACHHAN THAPOOKNCEH OGBCAHHAIOT, RoGaBAAT CONSHYIO KHC-
JdoTy 40 crabokucaoft peakupd, KHaATRT 15—20 MuH W mefitpa-
JH3YVIOT PACTBOPOM aMMHAKa 1O METHJDBOMY KpPacHOMY no
pH 44. {Cheauts, uTobnt pacTBOp Obla ¢NalOKHCHEIM, TaK Kak
docdar UHEKA PACTBOPHM B IKEGROYIAN B CHIBHEIX KHCAOTAX).

K craBokuchoMy pacTBOpY NpH HArpeBarHu npHanpanT 30 Ma
caexenpuroropaennoro 10% pacreopa  aBysamenmieHHoro goc-
¢ara amMmonus. CMech HarpesawT Ha BORRHOH faue upu nepeMe-
uHBauun 10 o0pa3oBaHIs] KPHCTAAAHYECKOrO oOcafka, KoTopulii
BMACPMHUEAT B MaTOYHHKE B TCYCHHC 2 4, 3aTeM OTAIAIOT
uenTpudyruposannues, npomwsisant 2—3 paza ropsurw 1% pac-
TEOPOM ABy3aMelieHHoro ocdharta amyonug ¥ 3—4 pasa Boaof.
Ocaaox pacteopsiior B 109% pacTeope caxoro xanus ApH Harpe-
sanny. HepacTsopumigymocs uacTh ocaaka orlpacwipawor. B
PacTBOpP NPH BArpeBaHHH H FHCPIHUIOM NEPCMEIUHBAHHH BHOCHT
3—5 Mr cyMMel HocuTedeR 7 2-—3 kanan 1% pactsopa Fe{NQO;)s.
Q6pasoBaBIIHECH THADOCKHCH OTACAAIOT H 0TOPACHBAIOT.

K pactBopy acDaBasiioT CONNHYIO KHCJAOTY a0 CAaloKucAoH
peaxuuy, 3 My 10% pacTeopa JuMonHOH KuchoTH. Heltrpaauaywor
P2cTBOPOM aMMHAKa NO METHIOBOMY Kpacilomy H B cabokncaeh
cpele NPOBOANT ocaxiaekne ocdara WIRKA, KaK ONHCEHO RLIIUC.

Ocagok oThUALTPOBHBAKT yepe3 OeszoibHnll GHABTP, Tpo-
MEBaleT ropausM 1% pacrBopoMm  amyaamewmiennoro  dincdata
| aMMOHHS, BOJOA H HECKOJALKO pa3 CIUPTOM. PHALTP C OCALKOM
nomewsaioT B GapopoBbill THICHL I NPOKAJHBAIGT PR TeMAepa-
Type 400—500°C. a aarem ppr 800°C zo nocroguHOf Maccol.
Basewupawor B pHae ZipP20; H Onpeneasior BHXON A0 HOCHTENIO,
3artes OC40K HAHOCAT Ha AJNIOMAHHEBYIO MHiIeHb, 3aKPenisior
WENIAK0oM H 3aRJIEHBAIOT Kaabvkof. Mamepenne axktuanocTH npe-
napara NPOK3BOART Ha CHHHTHIALHOBHOM Y-CIIEKTPOMETpE.

121



Konuentpausio ®Zn s npobe pacCudTHBAIOT 110 COOTIDUICHHIO
S
A= : Ku/fxr,
2,22.10%.0,49nPp

rzle S — miomank GpoTonHka ¢ sHepruefl 1,12 MsB, uMmn./fauix;
2,22-10'2 — gosduuEeHT nepexoaa or pach/muu Kk Kig 0,49 —
KBAHTOBLIHA  BExOA y-7HEMM  ®Zn ¢ sneprmeit 1.12 MoaB
KBaHT/pach.; 1} — $OTOMDHPEKTHBHOCTL CHEKTPOMEIpaA HPH pe-
FHCTpauky y-XsanTop ¢ sHeprueit 1,12 MsB, umn/kB; P — nacca

Hpodu, Kry p — XHMHYECKHH BBIXOA L#HKA, AOdH.

436.3. B BHIABEHHAX

Npanuna mMerona. OB OCHOBAH Ha -KOJHUYCCTBEHHON SKCTpak-
UHH LHHK2 PacTBOPOM- RUTH30HA B METHIPEXXJIOPHCTOM YIJepole
npu pH 5,0—35,5. B xavecTBe MacKHpYIOLIero areita HCHOMALIYIOT
THOCYAbGAT HATpHsl. Buxog Hocureas (50—75%) xoutponupy-
10T KOMIONEKCOMETPHUECKUM CIOCOBOM,

Meroa npuMenKM RIS ONPEREISHHA H3OTONOB LHHKA B aCHu-
PalNCHHEX npofax, BHOANEHHAX, 3 Takxe B apobaX HOuBL H
pacTHTenbRACTH. Maccolt zo. 0,56 r.

Peaxtupet # nx npuroresiense. 1. PacTBOp HOCHTeNR MHilKa.
I Mr/fva B nepecyeTe Ha METAMNL

2. AuerathHeill Oygep: 60 M JeasiHOH YKCYCHOH KHMCAOTH! H
77 r CH;COONH, pactBopute B 940 M AMCTHANMPOBAHROH
BOAHL

3. JduruaoH, pactsop, 50 mr/100 ma CCls; 25 Mr/100 mr ame-
TOHa.

Kuciaora coasnas, 0.1 1., 6 8.

Hatpufk yxeycnoxneastii, 0,5 M pacrsop..
Harpsi cepﬂosamcmxncnblﬁ. 30% pacrsop.
. CnupT 3THIAOBHIL.

Tpuaor B, 0,01 & pacﬂaop

Yrsepon uerTnipexxIopHCTHE.

. AueroH,

Xon, amanuza. 1. O6paGoTky npoln OCYHIECTBARIOT ob’tueu;m-
HATBIMH METOJaMH. CVXOH OCTaTOK PAaCTEOPHART B 6 H. CoasHOA
Kucaore. B aHanxanpveMuﬁ pacTBOp.BHOCAT | MJA IWHPKa B Ka-
H4eCTBE HOCHTENS.

2. PacTBop ynapusamwT 0 MHHUMadbuore ofbems, paalas-
ARIOT IHCTHAJHPOBRAHBOH BOAOH.
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3. Ipu nosouur 0,5 M pacTeopa  auetara RatpHsl ACBOART
pH pacrsopa mo 5,0—5.,5 (KoHTpoas 10 yHuBepcaabHol HHAHKE-
Topho#t Oymare).

4. Jas MacKHPOBAHHA MEUIAKIUHY 3JAEMENTOR  NOOABARIOT
10 mat 30% pacrBopa THOCYAbATE HATPUA.

5. Pacrbop KONHYECTBEHHO NMEPLHOCAT B ASAHTEALHYIO BOPOIi-
Ky, HpuGaBisioT 5 MJ PacTBOPa ANTH0HA B YETHPEXXAOPHCTOM
YIACPOZEe H JHCPIHUHO BC F})HXHB&IE{)T B TeueHue 1 MHH,

6. [ocae paccaauBanus  OPraduuccKylo  Gasy OcpeHocstT
G CTaKaH, a BOAHYIO (Qasy NPOMEIBAKT | Md UCTHPEXXJOPHCTOTO
YIaepoaa.

7. TIoBTOPHIOT 3KCTPAKUHIO B MJ pacTBOpa AHTH3OHA eille jpa
pasa, 3aTeM IKCTPArHPYIOT AHTHIOEAT HHHKE NMOPUHAMH N0 | MJ
PACTBOPA ANTH30Ha AC TeX IIOp, MOKa BHORL NpubaBaseMass nop-
(U3 e NepecTaBeT H3MEHRTb CBOWO OKPACKY MoLne 3-MHH BCTpH-
XHBAHHA.

8. M3 coOveaunennoii oprafHucckoll (raskl UMHK PEIKCTPATH-
pylor & soauyw ¢asy 5 s 0,1 v HCL [ocane pacenoenus apra-
uHueckyio ¢asy eule pas npoumsawt 3 Ma 0,1's. HCl n orépa-
cusazor, Mis soanol ¢a3nl MHRK CHOBA SKCTPATHPYIOT HpH NOMO-
1M pacTBOpa [LHTH30HE B YETHIPEXXAOPHCTOM  VIIEPOAE, KaK
¥TO ONKCARO B NN 3—7, TOALKO A48 M2CKHPOBanisl MElaouiny
MICMCRTOB A00aBASOT 2 MA pacTsopa THocyabdaTa HaTpHA,

9. LIHHK pesKCTParupyloT us opranuueckofl dasu 3 Ma 0,1 u.
HCI IMocne pasgesendn opraBHuecKyio $asy ellie pas NPOMBBA-
tor 2 M1 0.1 . HCL. Boauas dasa, coicpxaiuas uHEK, OCTYRACT
Ha #aMEpeHHe AKTHBHOCTH. B cayuac onpefeseHHs aKTHBHOCTH
Ha y-CHeKTPOMeTpe, MOCKe HIMEPCHHR pacTBOp Ha  (pobHpPKR
NePEHOCAT B KOHHYECKYI0 KO0y il ONpPeAedsior BBIXOR HOCHTEAH.

Ecaat xe cyer ofpasita TPOBOAAT HA YCTAHUBKE € TOPUOBBIM
CHOTYHKOM, TC AJIHKBOTY PacTeBOpa HAHOCAT HA MOLAOKKY H H3-
MEpPAKT P-AKTHBHOCTL, & B OCTATKE ONPEACARIOT COHCPARAHHC
mUBKa.

PacTeop, COBepaulitl UHHK, NCPEHOCHT B KOHHIECKYIO KOADY.
ppuanpatoT 20 MA aucTruHposanuoft soas. [0 ma SydepHoro
pacteopa, 35 MA caupTa, 1| MA pacTeopa JHTHIOHA B aueToHe i
THTPYIOT 0,0! n. pacTsopom Tpuacua B 10 nepexoja okpackH 3
kpacuolt B cepyre {1 ma 0,01 u. rpuioHa B coorseTcTByeT
0,327 Mr Zn},

Copepanue UHHKa DPRCCYHTHBAIOT NO gopmyae

C = ﬂ?i?_\fll’u_ M,

\E
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rae C— conepanne uvnka. B npobe; V. —KoaHYeCcTBO TPHIO-
ua B, nowmeguiee wa tutporawue, M T — THIp pacteopa TPH-
JoHa E Vo — o6l ofbeM npobH, sMa; V) -—— of6sem npobi,
B3ATO HJs THTPOBaHHA, MJ,

4.3.7. Onpeaeiente cTpoHuua-90

Crpouunié — xumugeckult snement [l rpyonn seproruueckod
CHCTeME 3JEMEHTOB, NOZIPYNNN IEIOYHOICMEIbHRHX METasIos.
Copepxanue cTpoHnus B 3eMHOH Kope 4-107% mace.%. Mo xu-
MUYECKIUM CBOHCTBAM CTDOHUMH CXOREH € KaJbilHes H GapHeM,
8 COGAMHCHHAX ABYXpanenteH. M3 conefi crponuus pacreopHMbl
E BOEE TaJOTeHHIH, HHTPaT, alerar. PacTBOpuMoCTh coaed
CTPOHUMS OOLIIHO BHIIe PAcTBOPHMOCTH codell £apnd, HO Hifme
PACTBOPHMOCTH COJAel KanbuHA.

i mepacrsopuMbiX cojieli CTPOHHUHS B XMMHUECKOM aHamHse
HCMONL3YIOTCH Cynpdat, KapGoraT ¥ Okcaaat. Haubonee RaxHH-
MH PaAHOAKTHBHNIMH H30TONaMH CTPOHLUHA sBasworen BSr(T b=
=64 cyT, v}, #Sr(Tyfe = 80,4 cy7, B), P8r(T/2 = 28,1 rozna, §).
TIpu pacmane ¥Sr ofpasyercs PY.

OTHolzeHre aKTHBHOCTel ®¥Sr m ®Sr-p npobax 3asuchT OT
speMeHH, NpouWeauIere wOcHe B3puiBa sgepHoro opykusa. [lpu
BO3pacTe NPONYKTOB NeJelHA Apa rofa %¥Sr po sreminell cpeae
NPakTHYECKH OTCYTCTBYET.

4371 B MHUWEBHIX MPOAYKTAX W PACTHTEALHOCTH

4.3.7.1.1. Buacaeune wrypHa-90 » Bume oxcanara

TMpunuan meropa. PaanoaktHBHENN CTPOBOHIT ‘ORPEACISIOT
no acdepueMy Y. PajuousoTonsl HTTPHS BMECTe C HOCHTEJeM
CCEKOAIOT B BHMe OKcalaToR. TIDH HanmuM#:'B PaCTBOPE APYIHX
pasnoRyKaAuaoB, cobesno '#Ce, Koropuil coocaxIaercs ¢ WT-
TPHEM KAK OKcanaT, HeobXoOuMa NpeABEDHTENBHAA OJHCTHA.
Liepn#t ornenssoT OT HTTPHN B BHAe HMomara.

Jns nosnol OYHCTKH ATTPHA OT npAMeceil ero ocaxpaioT B
BHIe THIDOOKHCH, 2 3aTéM OKCAJIATE, HCHOABIYEMOro AJs NaMe-
penyd aKTHRHOCTH H ONDENeJeRUs BHXOXA HOCHTEAR BECOBHIM
merofiom. Tlpemaaraemedt Meton mpuMeHHM Jas apol. © Momen-
Td 3arpH3HEHHS KOTOPHIX PaAHOH3OTONAMH INPOILITO HE MeHee
OIHOUO OAR.

Peaktvepl, 1. CTpoHuMfi a3oTHOKMCABIL, BOAHEN pacTsop,
40 Mr/MJa no CTPOHUHIK.
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2. Hrrpnit asorHokucawil, BORHHI pactBop, 20 Mr/ma o
KTTPHIO.

3. Uepus azoruokucauil, Boguuit pactsop, 20 mMr/ma no ue-
pHIO.

4, Hesuit azoTHoKuCABR, BORKEH pactsop, 20 mr/ma no ye-
3HIO.

o

. Kucaiora aszorsas, va. sec 1,36

6. Kucnora maseacsasi, 8% RoZHME pacTaop.

7. Amamar sonnwh, 259%.

8. Aumuax, sopuulil pactsop Gez COs.

9. Kasns Gpomar, KPHCTAIHYCCKHA H HaCHINMEUHB BOMNKI
pacwnp.

10. Hepexncy, sonoposa, 30%.

1{. CaupT 3THIO0BRIA.

12. Kasusa fionar, 10% » 0,5% pacrteopd B a3oTHoft Kucjo-
Te (1:2).

Xop ananuaa. K nasecxe 3onw maccolt 20-—40 r, nomemennod
B TepMOCTOHKHHA ¢Takaun eMrocTbio 250 ma, npuanBaior no | ma
pacTBOPOB HOCHTENeH CTPOHIHSI, HTTPHA, HepHs H ue3ns. Ilpo-
BOAAT LONOAHUTRALIOE O030JeHHe Npolni CMECHLI0 KOHUEHTPUpO-
BaliIcH azOTHOH KHcaors 1t nepekucH Bogopona {HNO;: HyOp=
= 5:1) no noayuennsn octatka 0eq0ro usera. 301y PacTBOPKIOT
B 25 ma womuenTpuposannoR HNOQO;, npubaeasior 100 Ma amc-
THAAHPOBZHIOR BOAL, HATPEBAIOT IO KHNEHHA Ha RAHTKE, OX-
ABMARICT B HOAYYEHHLH: PacTBOp PHALTPYIOT seped Oymaxnnh
QuapTp «cHiss Jenra» wid uepes tuasrp lllorra Ne 3 ¢ mo-
MOUILIO BOLOCTPYfHOro nacoca. OCTATOK oTGPachBaioT.

K duavtpatry npubasaswt 10 ma 3% wasenesoh rucaorw,
HarpesalorT H npaimsaior 25% pactBop ammuaka mo pH L5
PacTBop ¢ 0CaZKOM BbUAEPXHBAIT B TeueHue 5—10 MHH Ha Ru-
nsmell poasxof Gane, 3aTEM  OXAANKAZWOT 7 LEHTPHPYTHPRVIOT
5 muu npr 2500 o0/mun. Llenrpudyrar ocrasasor a8 onpene-
snenns B nen ¥Cs, a OCaloK, coAepKaluuil Bech HTTPHA H YacTh
ICHOUHO3EMENbELEIX DJEMEHTOB, DACTBOPRICT B MHUHMAALHOM
KOJHYECTBE KOHUEHTPHPOBaHHOH a3oTtHo#ft KucjoTs. Pactsop
paszbapanior 50 MJ BOAN M NOBTOPAICT OCAMAEHHE ORCAJIATOR.

Oxcanate cMemHBawT ¢ & Ma KouwiewTpupoBankoh HNO;
1 6 Ma vacmuuensoro pacrsopa KBrOj; n marpeBaror Ha soas-
uoit Gape. Ilocae okonuannsi peakUHH OKMCJCHHS OKCAaJATOB,
KOTOPas TNPOTCKAET ¢ CHABLHEIM DCACHHBARHUEM M BuLIAEASHHEM
Spona, pobasasnior 2—3 ma pacteopa KBrQO; Ecauw cmech npu
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HajpReflleM HarpeBaHUH .He BeneHMBaercs, sobasiasiior 50 ma
80735l

Beictpo aosoist pH pacrsopa ao 1l fesyronbHniM ammHa-
KOM, HATPEBAIOT Ha BoAsHoll Oane B Teueawe 10 MuE ¥ ueHTpH-
¢$yrupyior Bainaswni ocazor Y (OH)s Juaxywo $asy orbpacs-
sawT. OTMevaior BpeMsa OCamiAeHHst FHOPOOKHCH. Mewny nep-
BBIM OCaMKIEHHEM OKCanaToB M ocaxaenuem Y(OH); nonxuo
apoitt He Goaece 24 u. HOas orleneuns *Ce ruipooksch HT-
tpus pactsopaor 8 10 Ma 121 HNO;, nobapaator 1 Mma pactsopa
HOCHTEAR HepHst n pasbasnawt poaok ao-20--25-ma. Ilpnbas-
aszor 50—100 mMr wpHcTasnnyecxoro GpoMara Kalnsg UpH nepe-
MELtMBanyHy RO TOJHOro ero pactBopewnns. Floaar nepms ocawx-
[AOT MeAJeHHLiM npHaubarkeM 5—L0 mu 10% pacreopa KIO,
B HNO; (1:2) npu HenpepmiBnoM NEepeMCIIHBa#dd H OXJaxic-
uuy B AcARHol BoZe. BrinaBwHA oCanok HojaTa ilepHs ocTaBas-
o7 Ha 15—20 Muu, orguILTpOBHBAT, npommsatpTt 0,5% pac
teopoM KIO; s orbpacmsaior. - -

Pactsop u NPOMBIBHBIE BOMB KHNRTAT ¢ AobanaeHwem nepe-
KHCH BOAOPOAA H TIPOBUAST: TPEXKPATHOE MEpPEeccaAeHHe FHAPO-
okHcy HTTPHs.- flocne Kamiaoro rHMADOOKHCH DacTBOPALOT B 2—
5 ma 12 8. HNO; ¢ noGassennem 50-ma soin. [Hocneguni oca-
aox. Y (OH); pacrtesopsiior B:2—5 ma 12 u.. HNO,;, pas6asasior
50 MJ BOAH M HATPEBAIOT HE& TUIMTKE WJM -H3 BOasno# Same. K
ropaseMy pactpopy npubasistior 10mu: 8%. Lasenesoit KHCAOTH
o popoast pH xo 1,5 xoumexrpupopanusiyy NH,OH. Csecs nma-
rpesaior 5 MuH Ha BoxsHo# GaHe M nesTpH{pyrupylwr. Pactsop
or6pacnBaior. OCagoK OKCRRATOB B UCHTPROYKHOE npobupre
TPH pasa NPOMBBAIOT BOPUHAMY 2THACEOIG COMPTa MO 5 MJ, 3a-
Tes NPOCYUIMBAIOT B CYWHIBbHOM IuKady npH rtemueparype 110°C
{30 mua}, HAHOCAT DPaBHOMEPHBLIM CJA0EM Ha NPEABADPHTEBHO
B3IBCINCHHYIO MHILUCHD, B3BELIHBAIOT B HIMEPSIOT CHOPOCTH CHETA
Ha YM@-15300. Bmecto CYWKH OKCanaT MOXKET OLITh BpOKaneH
npy TeMpeparype 700—800°C B Teuense 1 4. B atom cayuae pe-
coroli dopmoft Gyaer YoOs.

Konuenrpatiio *Sr pacCuntTHBAKT 10 hopmye

NK

A= —— Ku/xr.

pPi
rie N —CKOpoCTh cueta BHACAEHROrO npenapara %Y sa moiue-
rom, (osa, wMi/Mug; K— koaddulupenT gepexosa o7 UMIL/MHH.
K K ans scnoabayeMoro npuaopa; p — NOMNPABKa HA XHMHYECKH
BLix04 HTTpHs; P —Mmacca npolH, kr; { —nonpaska Ha pacnaj
20Y,
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4.3.7.1,2. Buineaenwe WTTpHA-90 sKkcrpakunel
MOHOMIOOKTHADBHS 3HPOM METHADOCHOHOROH KUCIOTH

Mpunukn meropa. O OcHOBAH Ha u3bHpaTeAbHOR IKCTDAK-
HHH MOHOH300aKTHEOBHM MeTHAQocdowatom (MHOMOK) %Y
paBHOBecHOre ¢o %081 us 0,3—0,4 H. a30THOKHCABA PaCTBOPOE
307L NMUUIEBHX BPOAYKTOB K PACTHTEARHOCTH I H3MePEHHs akK-
THBHOCTM Ha HHIKODOROBOH yCTaHOBRe TRua ¥ME. Merod npu-
MCHHIOT fIPH 3a8TPA3HEHHH NPOAYKTOB NHTAHHS H DPacTHTENbHO-
cry npeumyizecrsenno Sr. IIpucyrerire '4Ce, %Zr, Ry no-
HYCKAT B COM3MEPHMLIX 110 AKTHBHOCTH KOJHYeCTBaX., UyBCTBH-
TCARHOCTE MeTofa n- 10712 Ku/mpoba; norpewtocts £209.

Peaktuns u matepuass. 1. MUOMOK, 1009%.

2. Toayoa.

3. Kepocui rexnxueckni.

4., Xaopuoe xeneso, FHEPST, 14 mr/ma mo Fe.

5. AMmyoHHE 1aBeAEBOKHCABIH, HACHIUEHEMHE pacrBop.
6. AsoTHasi KHCAOTZ KOHUCHTPHPOBAaHHASR.

7. ConstHag KACHOTA KOHIEHTPHPOBaHRAS.

8. Amwmuasg, 26% pacreop.

9, MeruoBb# OpalmeBLifi, RHARKATOPD-

10. Mapas.

11. Kaneka.

12, Hanupocraa Gvmara,
13. Kach Kanueaspcxuii.

Xop amanusa. Onpesenenne *Sr B 30Je NHWEBWX DIPOAYK-
ToB. [Ipo0H UDpeABAPHTEALEO BHMHTHX H OYHINEHHEX NHIERHX
AIPOAYKTOB Maccofi 3 Kr BHCYUIHBSIOT H O30JSIOT IPH TeMiepa-
Tvpe 400—500 °C ofmenpHuATHMH METOAaMH. XOpOWD O30en-
syl npoby mOMeulawT B TePMOCTOHKHH CTaKaH, BHOCAT KOl-
uentpuposannyo HNO; #3 pacyera 1,1 sma HNO; Ha xaxasii
rpaMs 3046 W ewe 33 ma xouuentpuposannoft HNG; aas no-
ayuenus 0,3—0,4 H. pabouero pacteopa, BHOCAT TYE2 K€ pac-
TROPH HOCHTCJSHl UCSHA # CTPOHUMA. B DACTBOPEHHYID TAKHM
o6paszom npoGy pobarasoT paBEbifi o0beém BOAM H KHOSTAT
30 wni, NEPHOANYECKH NOANNBAA BOAY NO Mepe HaMenenus ofmn-
ema. (HauTeabHoe KHNAYCHHE HeoOXOZHMO Anf 60Jee HONHOTO
nepexoAa KonjescHpoBaunex (ocbaros B oprogochater). He-
PACTBOPHBIUHECS - YACTHLH NPOMBIBRIOT BOJoH H OTOPACHBAIOT
Lcau npoba o3ciela 10X0, K&k 5TO ObIBAET C MACOM, NEYCHLID
i 7. 0. H HOcAe PAcTBOPCHHA OCTzeTCs COXLINOR OCTATOK, €ro
caenyer OTHHALTPOBATH, NPOMBITE M TOBTOPHO CIEUL HPH TEM-
nepatype 400—500°C, 204y PACTBODHTL NPH KHNAUCHWE B pPas-
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Gapaennol 1:2 asoruoill xncaore. Janee (HABTPATH ¥ NPOMBIB-
Hble BOAH OOBLEAHHAIOT, HOMELIAWT B NAOCKOZOHHYIC 2-41 Koaby
u joBOEAT obbem npobul Bofow o 1 A, Kuchaornocib pactoopa
AoaKH2 cocTaBnaTy npH 3roM 0,0—0,4 a1, Jlom xowTtpoas aza
ypoBHEeM KHCJIOTHOCTH H3 npofH oréupaloT I Ma pacTeopa u
Turpyior 0,0 n. NaOH B npHCYTCTBHH - MHAMKATOPa METHAOBOIO
OPaHXKEeEOro. Ecan KHCAOTHOCTB pacraopa OTKJAOHACTCH OT HE-
OGXOXHMOH, TO €€ KOppeKTHpYIeT, fofasaas HNOs. [Tocne storo
B PacTBOp BHOCAT nociefgoBarteybo 0,75 ma roayoasa, 0,25 ma
repocuuz ¥ 2,0 Mma MHOMODK. Ilpoby nepememsaior Ha an-
napate AJs BCTPSXuBaHu" Npo6GHPOK # KoAG B TeucHue 15 MHuH,
Ecnn oGpasobapurnfica npy 5TOM TBEPAHI SKCTPAaKT HeAOCTa-
TOYRD NJOTHLIH, B pacTBop BobaBasnior. 2—3 MA pacTeopa XJop-
HOFp JKese3a; 9 MJ PacTBOpa XJODHOIQ ededz A0OBABRISIOT B
ciyuyae, KOriAa TBEPAHH IKCTPAKT He :06pasopancst cosceM. [Ipo-
6y BTOPHUHO NEPEMEIHBAIOT ‘HA-:anllapaTe MJIA BCTPAXHBAKESA
Zo o6pa30BaHHA TBEPHOTO - IKCTPAKTa.. IKCTPAKT OTHAALTPOBLI-
B210T yepes ABOHHOA CcHOM MapJu, NpHroTOBASA Hpenapar g
H3MEPEHHA AKTHBHOCTH HAa YCTAaNOBKe C HH3XHM (osoM. PHALT-
PAT HCRONL3YIT Ean onpegencsus. '¥Cs. (c. 160).

Tlpx Bajuunk YCTaHOBKH Thna YMQE c usaMHApHYECKHM
cuerynkoM CTC-5 uxm CBM-20 Tsepawii 3KCTPRKT HAHOCAT Ha
MHIDEHb H3 KaJbku pasmepoM 3X6 cm (pabGouad nnowmaak)
sakjedpalor nanHpocHofi Gymarofi. B takoM BHEe MHmens of-
neprupatot Bokpyr caerymka. Ilpuy paGore na ycraHoBke ¢ TOP-
ucepen cuetdskom CBT-13 TBepamii sKCeTpaxT HOMEWAwTr Ha
aNOMHHHEBYIO NOAJOXKKY AHamerpoM 40 mM. Brizeienustft npe-
napat Y nepHoAHYECKH NPOBEPHIOT Ha PaJHOXHMHUECKYIO uMC-
TOTY, 1a6A0AaH 32 ero patnafAoM.

Mpumevannsn [ B caydae nprcyrersua s npobax 60ab-
wux kosauvects #Ce (Ha nopsxox Oosiblue copepxakun ¥Sr)
B pacTBop .BHocAT, 50 MI KPHCTAJIHUECKOrO NEPMEHTAHATA Ki-
JKE B MEPEeMElIHBRIOT AD ero NOaHoro pactsopexns. Ilposonst
skeTpakunio %Y cosmecrno ¢ 'MCe, xak onucaso pmme. JKcT-
pakT OTGPacHBAIT, a.8 QHABTPAT BHOCHT KPHCTANNHYCCKHH CO-
AsuoKEcabl ruapazud (~ 0,5 r) Ao #CuC3HOBEHMA OKPACKH pac-
teopa. [locae storo pacTeop, colepxamui *Sr, ocrapasor Add
nakonaelusn joueptero ¥Y H ero nOCAGAYIOUEH SKCTPaKUHH.

2. B cayuae NPHCYTCTBHA B NpoGax.oabiinx Konmuects BZr
Neped OCAXEHHEM QKCalaToB (CM. HHMXKe) B NpOoSY HeoOXOAHMO
BHECTH B KavecTBe -YASDIKHBAIOLIEro HOCHMTeNs pacTBop Ji060H
COJN UHPKOHHA.
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4.3.7.1.3. MocaesosaTensioe onpeseleune CTpoHaHs-90
# ueans-137 3 onuoid npobnt

3ony nHumeswx npoaykros (20—30 r), npokaacuuyic npn
temnepatype 450 °C, nomenialoT B TepMOCTOHKHE CTaKaH, BHOCHT
HOCATE Db LC3HA B BHAE pacTBopa modoit cond, 40—50 ma «uap-
croft Boaxuy (3 wacty HCl + 1| uacrs HNQO3) B ynapueawTt CHa-
uang Ha NJATKE, @& 3aTeM AOCYXa HOoA HRPPAKPACHOH JaMIOH.
Ecny npo6a ozoqena naoxo, 1o olpaboTKy «uaPcxoll BOAKOH»
ROBTOPHIOT €Le pa3 K 3arem pacteopaoT B pasbasienncfi l:4
HNOg; RepacTsopHBIEYIOCH YacTh NPOMBBEIOT 3 H. a30THOH KuC-
JOTOR, 3aTeM AHCTHANHPOBAHHON BOfiol, O30JHIOT MOBTOPHO #
pacrtBopsoT B-paszbasaentol HNO;. OuibTpathl H NPOMBIBHEE
BoAw O0LEMMERT, Aodasasior amMuax A0 pll 1.5 u 4z roprve-
ro pacTBOpa OCaNKAAWT OKCANATH HIeNEYHO3EMEAbHBIX H pel-
HOZEMENBHEIX 2JEMEHTOB HACHIUEREBM DacTBOPUM LIABEJERO-
kucaore ammonua. Ocafok ocrasasior na 1,0--1,5 u, nposepsior
NOAHOTY OCANCASHHS, OTAGISIIOT H NPOMBIBAKT BOAOH, coRepia-
uiefi OKCANAT-MOHW. PRALTPaT H NPOMHBHEE BOALL 00beRHH:A-
0T AAS ROCJAERYKMUELro ONpeieieHus BrCs {c. 160}.

OcajlOK OKCanatoB NPOKaJMBAT B MY(eibHOR neyd Npn
temnepatype 500—600°C B TeuesHe 2—3 4, OXAAXAAKT K pac-
TBOpsiOT B 35 Ma Konuewtpuposahnoi HNQ; npu ksunauenuu B
tederne 10 Mug. HepaCTBODHBIUHECH YaCTHIB OTQHALTPODLIBA-
10T, NpOMBLIBAIOT BOZOR H OT6pacuBaot, QuIAbTPAT K IPOMBIE-
fibie BOAB OOBOOMHAIOT, NOMEaioT B NACCKORCHUYW 2-A xealy
# AOBOAAT obreM pactsopa go | a1 Bojonposoznok sopoit. Hop-
MaibHOCTh pacTBopa coctasaser 0,3—0,4. B apaavuehmes aua-
/U3 BeAYT N0 CXeme, H3JoMenHol Baluie.

Konuentpauu ©Sr B npofe paccuHTBRIBAIOT M0 (popmyse

A= —ii% Ku/kr,

o opiy

rie N — cxopocth Cyera BReNieHHorg npenaparta Y sa Beue-
Tom (oHa, HMA/MHH; p-— AONPABKAE HA XHMHYECKHA BBIXGA Y
(B cayuae npsMoro sojeackus ©Y pasuan 0.9; npn nocaeposa-
TeasHom onpeneaenrn 9Sr w 'Cs w3 ojnofi npofw nonpaeka
cocTapasier 0,8); P — macca npobu, kr; K — koshduument nepe-
xoda OT HMIL/MuHE K Kg fis HcaoabiycMmoro npubopa; [—no-
npaska Ha pacmag ®Y.

43,714, Bumpcacnwe wripra-80 axcrpaxmnch tpubyteatocdaromn

Mpunusp meropa. OH OCHOB&R ua H3BHPATERBHON KCTPaK-
gy Y ¢ docHTedeM H3 KOHUGHTRHDOBAHIILX a30THOKHCHABIX

4 4. 3ax. 635 129



PACTBOPOB 30AH WHILEBHIX NPOZYKTOB TPROYTHAGBHM 3(HPOM
gochopueit kucaora (THP). Merop: npHMeHaM B8 clyuyae 3a-
TPS3HEHHA THILEBBX NPOAYKTOB 0peHMYyIecTBerHo *Sr. Uys-
CTBHTELHOCTH MeTofa n«107'2 Ka/npoGa; morpeisocrs "'13"/9

Peakt#gni. 1. THD. )

2. Asoraas kucacra, ya. sec 1,37.

3. Ammuag pogumit, 25% pacTBOD.

4. AmMounufi 230THOKHCJIEIL.

5. BpomKpesoanypnypoBLiH, HEIKKATOD.

6. Pacreop HocHtess MTTpuH, 20 Mr/Ma no meraany.

{Ipurorosierne peakrueoB, Papnopecsuit THP, Oumueimni
TBE® (cw. ¢. 132) BeTpaXHBAOT ABA Pasa& ¢ PABHLIMH cOneMaMnu
KoHuerTpupoBanuoll HNO;.

[TpuroTtopienne APYTHX PEAKTHBOB CM. Ha C. I32.

Xop ananusa. [lpn Harpesarum B KoHNentpupopannofi HNO;y
20—30 r 304 NHINEBEIX NPOAYKTOB PACTBOPHAIOT M3 pacuera
5—8 MJ KucnoTH Ha 1 r 307, npefBapHTEIbHO BrecH 30—40Mr
urTpuA-socurena. IIpofm sodast, colepaxaiupe Goapluioe KoaHue-
CTBO KpPeMHEBOH KHCJOTH, NPEABAPHTENLAO BLDAPHRAOT He-
CKOJBKO pa3 AOCYXa C COJsROl KHoiotoli, ocanox 5—6 pas npo-
MBIB2IOT a30THOR KMcJoToN ' OTOpacuBaior. TIpOMBIBHEE BOAM
ofBeJHHAKT C OCHOBHLIM PacTBOPOM.

O6neaunensnii pactsop {(~9 H. mo 230THOH KHCJOTE) OX~
AAMHAAIOT A0 KOMHATHOR TeMnepatyps, NOMEWAOT B BeiHTeAb-
HYIG BODOHKY B NpPOBOAST NOCACAOBATENBHC 7TPH IKCTPAKUHH
paBHobechbim TH®, HacolllewsHM KoHuewrpHposanuoli HNO,,
CootrHoumresne 001eMOB OpPraHHYecKol H BOAHOH (has cocrasisner
apu stom 80,5 L.

O06benuneHnsbic opraibyeckde ¢ass npoMeisawor 3—4 pasa
KoRUeHTpHpoBaBHO# HNOz;, HacHIICHHOR A30THORMCABIM AMMO-
sHem (coornomeuue bas 1:0,8) H peskcrparupylor ¥Y amy-
KpaTHOH HpPOMHBKOR AUCTHIAHPOBARHOH BOROH, noforperofl jo
reMueparyph 60—70°C,

TuApooOKECE MTTPHR OCaXAawoT H3 ropsuero pactsopa 25%
aMMHaKOM D MNPHCYTCTBHH HHAHKaTOpa OGPOMKPE3ORATYDPHYDPHO-
ro. [oayuenneri ocafoK OTQHALTPOBHBANIT, HPOMBBRIOT AHC
THAAHPOBaHHOA BOROH, mOACYWHBaKT Ha: GHAbLTPE, NOMEINAIOT
BO B3BCIIEHHHI THreih W NPOKajiHBaIOT B Mydene nps teMmnepa-
type 900°C no nocrosyzol Macchl. Ecan npn ocamfelHE BMeCTe
¢ FEAPOOKHCLIO HTTPHE BullafaeT THADOOKHCE »eje3a, TO T~
TPHA  nepeccaM AT masenesoft kncaoroli. Oxcalat HTTPHS
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npoxankBaT NpH Temuepatype 900—1000°C & tevenne 1 w g0
OKHCH HTTDHA. Tlocae nposc‘a.rmaamm THIeJb B3IBEWIHBRIOT BAA
ONpeAc/ACHER BHXOAA N[O HOCHTENID. M3 ocazika roTosAT MHIEHb

i H3MepeHNs AKTHBHOCTH Ha HHSKOPOHOBOR YCTaHOBKe THAA
YMo. -

48.7.2. B 30J1E KOCTHOH TKAHH

4.3.7.2.). Brupenenne HrTpEs-D0 SKcTpakuseil MOHOHIOOKTUAOBLIM 3fnipov
MCTHAGOCHOHOROH KHCAOTH

Dpunnun meropa. On ocnosBai na u3bnpaTeabHOR 3xcTpax-
uu Y Gea uocHrens us 0,3—04 H. A30THOKHCILIX PacTBOPOB
3osul Koctuofl Tkauw u 3yGos MHMOM®PK w namepenun suije-
ACHHON aKTHBHOCTH Ha HH3KOMHOHOBOH YCTaHOBKEe THnaa YMQ.
UyBCTEHTEIBHOCTL  MeToga 11071 Kp/npo6a, norpeduocth
+=10%.

Peaktusn u Marepuaan. . MUOMOK,

2. Toayoa, u.a.a.

3. Kepocuti TeXHRUSCKRH.

4. XnopHoc meneso, ruapar, 14 mrfwa no Fe*3,

5. AMMOHHA HIABEACBOKHCALE, HACHILUEGHHBA pacTBOp.

6. Asornas KHCJAOTA KOHUCHTPHDPOBAHKEAA.

7. ConsiHast KHCOTA KOHUCHTDHPOBaHHAR,

8. Ammuak, 20% pacrsop.

9. MeTHnoEL OpanXeswll, HAAHKaTOP.

10. Mapas.

11. Kaabka.

12. [Haugpocuas Gymara.

13. Kazeit kaHueaspcruii.

Xoa anaausa, Hameexy souan {20-—10 r) pacTeopsiiorT npH
Harpepa#Hy B KouueHrpuponahrod HNO; u3 pacuera 1,1 ma
KuCAOTH Hal r aoas ¥ eme 33 ma HNO;, neobxozumolt ann cos-
panun 0,3—0,4 nopmanenocT pafouerc pacTBopa. Pacrsop no-
MEWAIOT B DACCKONOKHYIO 2-7t ®0aA4Y H POBOART 06LEeM BOHOH A0
1 1. B pacreop BHOCST nocjeposateibto 2 ma MHOMOK,
0.75 ma tosyoaa, 0,25 ma wepocuua, 5 ma pacreopa FeCls.

ITpoSy mepemeiuHBAIOT HA anmaparte AJs BCTPIXHBAHHY B Te-
yenne 15 mur, O6pasyouuiics Opn TOM TBEPIbll 3KCTPaKT OT-
GQHIBTPUBHIBAIOT MePe3 ABOHHOR CcAol MaDia® W NPATOTOBARIDT
npenapar LA usmepenus PoaxrusHocTH Y uz wuskodososof
yevalosre tuna YMO,

[MpuroToBNEHAe DpEOapaTa AJAsd HIMCDPCHHS H Pacuyera KoH-
HCHTPAHE €M, Ka c. 128, 129,

g* 13]



4.3.7.2.2. Bupesenne HTTpua-90 sxcTpawuwed Tpulyradocdarom

fpusnun Meropa, O OCHOBAH Ha NpeHMYMECTBEHHOR IKCT-
pakuue (no CpaBHEHHI C APYTHMH NDOAYKTAMH JeACHHA Ypa-
ga) Y TpHOyTHAGOCHATOM K3 a30THOKHCAHRK PACTBOPOB. JTa
n03B0a5eT Bolieauts Y H3 pacTsopa 304H KOCTEH M Do ero ax-
THBHOCTH OUpeAedHTs Comepikane ¥Sr B mccaeldyemol npole,

ITpu noMolpu 3TOTC METOAS MOMHO OIPEACHHTh COAEpHKaiine
%51 B KOCTAX MK 3y0ax Jiofefl H JKHBOTHHIX, 3KTHBHOCTE KOTO~
puix ofycaosiiena ruasupiM 00pa30M AKTHBHOCTDIO 5TOrO H30-
TOUA.

Peaxtussl. 1, TB®.

2. AsotHas KHCAOTa -KOHUEHTPHpPOBaHHAS,

. AmuMuax Bojnnfi 25% pacTBOp.

. Kagabuyil, oKHch.

. Kaapuil 2a30THOKHCAEBIR.

. AMMOHHI 230THOKHCABIH.

. BpomkpezonoBrR nypnypoBbiE, HHEEKATOP.

8. Pactpop nocureds HTTpHR 20 Mr/maz no mMeradny.

TNpuroroshedue peakivbop. 1. Oyuctka TH®. Th® xkeaau.
$HKALHA «d» BCTPEXHBAIOT:JBA pasa B TedcHue 1—3 mux ¢ 2%
PacTBOPOM YIVIEKACIOTO HATPHs, 3aTeM ABa Pasa ¢ LHCTHAJHPO-
saHHo# Boxofi, Harpero#t oo remuepatypsr 60—70°C. Hexopksie
obpemu TH® # npoMuBHON KHAKOCTH GepyT PaBHBIMH.

2. Papuosecunii THE®. CQuumennnif THP nerpaxmeaior ABa
pasa ¢ paBubiMH cObemami 4 #. HNO;, nacsimensoll a3oTHOKHC-
AWM KahaphHeM. PacTBOp HHETPATZ KANbLHA B KHCJIOTE COXpans-
0T Ans uocierylomHx obpaborox TH®P, KOPDeKTHPYS BpEMA O
BPEeMeHH erc coCras.

3. IMpomMuplBHaA KUEKOCTh. [IDHrOTOBASIOT HACKINENHEM KOH-
verTpupopanuoli HNO; mHTpaTOM. aMMOHHA.

4. Pereaepausa TH®. Becs THB®, CuBini B ynorpebaennn
CANBAKT B JeAHTesbHYIO BOPOHKY, BCTPAXHBAKT ¢ 2% pactso-
POM YTIEKHCROTO HATDHH, a 3aTeM ¢ JABCTHIAAPOBAHHON BOMOH
Ao wefiTpanpioll peakums npoMbiBHON oAb, Oummenunii Thd
BCTPAXHBAIOT ¢ PaBHBIM O0BCMOM 4 H. 230THOM KHCAOTH, lACL-
wennoll HuTpaTOM Kanbuus. Ilocme atoro THP roToE K yilo-
TpefaeHHio. ’ .

Tpuneuanue. Jas noayuenus 4 u. HNO; nacoiinesHoi
Ca(NOg)s, HyxHuo B3ars 333 Ma 12w, HNOg unn 345 mn 11,7 0
HNQ; ¢ ya. secom 1,34, 1080 r Ca(NQO3z)2-5HzO u mosectr 00n-
€M pacTeopa Jo 1 o
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Xoa auxannza. K nasecke 30au kocrtefl, pacteproli B ¢rvRRe
1 nomeluerHoft B TcpMOCTOMKEf crakaH, nobasamior 30—10 wmr
HTTpHR B BHJE PAcTBOPa KaKoH-1mGO ero coam. 3ony pacTeopsi-
ot B kouuenrpuposansof HNO; (12 w.) wa pacuera 4,2 ma
HNQ; na 1 r 3oae. Pacrsopende NPOHCXOAHWT GHCTPO npﬁ Cita-
60M NATDPEBAHNK H NOMEIIHBAHKH.

K nojiyuewsOMYy OXAZMIEHHOMY D3CTBOPY nobasAsiorT ocro-
[OXHO OKHCh Kasbuus H3 pacuera 120 Mr CaO ma | Ma u cHosa
CJACrKa HarpeBaloT No noJHoro pacrBoperns Ca0.

PacTBop NMOMEWIEOT B NEAHTENRHYIO BOPOHKY (WaIH UCHTDH-
dyHyic TpofHpKy ¢ npuinardoBansofl npobkof) ¥ NPOBORAT
TPH NOCACROBATEALEBE IKCTPAKHWH MTITDHA DaBHOBECHHM THO.
Coomuowenue obbemos oprapsgeckoll w Boxunoft das cocrtas-
sseT nipn sroM 0,5: 1. DxcTpakumio npoBonAT B TeueHue 10 mMun
fla anuapaTe AAS BCTPAXERaHES Hian BpyYnvio. 3avem zawot da-
3aM pasfesuTheA myTem orcrappavmsg. Ofe daspl NOARAN SHTL
COBEPIIENHO TIpo3paunbtM#, BpeMms OTACJICHHS nepsoft oprarw-
yecKkoil pasnl 3aNHCEBAIOT.

QOpranuyeckpe $ass CAHBANT NOCHEHOBATEAbHO B ORHMH CO-
¢yE (BRTODYK NEeANTEABLHYI BOPOHKY) ¥ TNPOMEBAKT ABR pasa
KonuenrpHposandoft HNQ;, nacpimennof HaTpatoM aMMOHHS,
npn coorromenun (as i :0,5. Tpovusrywo xurxocts orGpaceBa-
10T, 8 B3 (asw THBOP mssaexawT HTTPHE pesKcrpaxkumnelt THCTHA-
AupoBavKOR BOAOR, monorperofl Ao Temmepatypu 60—70°C (co-
otnoutenue ¢az 1:0.5}. Peskcrpaknuioc APOROAAT NBAMKAHL

PeskCTPaKTH CAHBAKT NOCHENOBATEBHO B OAHH CTaKan, no-
BaBIAOT HECKOABKO Kanehb HHIUKaTopa GPOMKPEIGIOBOre uyp-
IYPOBOTG H OC&XKLa10T THAPAT OKHCH HKITPHA OE3yTOSLHBIM aM-
MHAKOM, TPHIAMBAR €ro A0, NepeXonad OKPaCKH. BHAMKaTOPa OT
weatoll x (uoneropoil. PacTeop ¢ ocafKoM cnerka Harpesaior
na sofaHoll Gane AJA KOarynsuMm ocaixa ¥ QPHALTPYIOT uepes
GeasonpHbR GUILTP. 3aTeM OCAROK HOACYIUKBAIOT, Q30JHI0T H
npoxaauBaleT B MydenpHofi near npr Temueparype 900°C mo
papewmrennom Turie B reuenne 1 4. TlosyuyeRryw OKHCE HTTDHS
OXAAMARIOT B SKCHKATOPE W B3BRIIMBAKCT AAA ONpPEASACHHs XH-
MMUECKOTD BHIXOMA.

3areM M2 OCAfKA OKHCH WTTPHH NPHTOTOBANIOT IPEnapar
Aas pamepenns akTEBROCTE ¥Y HA YCTAHOBKE ¢ HH3KHM (OHOM.

Pacuer kotuentpanud 2¥Sr B tpobe npusenen wa c. 126

4.3.7.3. 8 TOYBE

]'lpmmun Qxcajarnoro meropa. 1’“!3?011 OCHOBaH H& BHABIEC-
R %S7-TiyTeM OCayKAeHWs OKCANaTOR CTPOHANS ¥ Kafbiua w3
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CONIAIHOKHCION NOUBEHHOH BHITHAXKKH, PaZHOXHMHYECKOH OUHCTKE
HYKJHAA OT Memaiommx npumecefi u nochelyiowem ocinpeiene-
HAH 10 JAouepHemy ¥Y. -

PeakTHenl. 1. PacTBOp HOCHTEIS CTPOHUIST (XJOPHCTOTO HAM
a3oTHOKHCHOro), 100 My crpoBLHs/MI.

2. Pacrpop nocuTeAs HTTPHS (XJ0PHCTOre HIH B30THOKHC-
soro), 10 Mr HTTpHS M.

3. PactBop nocuteas GapHs (XJIOPHCTOTO HAH A30THOKHCO-
ro), 10 mr Gapus/M.i.

4. PacTBOp XJIOPHOYO Kenesa, 5 MF KeaesaMa.

5. Pacreop ykcycnorucaoro ammouus, 50%.

6. PacTeop -AByXpomoBokuCA0ro ammonks {AY 10%.

7. Pactsop HBYXpoMoOBOkHcAOro ammonusi (B): 20 ma- pac-
teopa {A) pasbawasior 1 n BosH.

8. Az0THas KHCHOTA KOHIEHTPHPUBAHHASN.

9. ConsiHan KHCJIOT2 KOHUEHTPHPOBaHHAS.

10. Ammnax, ne conepxamuii COs,

11. lliaBenenas KHCIOTA.

12, aeenesoxucanft ammounit.

13. VKCYyCHOKHCABR aMMOHHI.

14. ¥Vraegucaui aMMOHHE,

15. GpoMmuan BogRa.

16. DTunoBnii coupr.

Xop awanuza, BoagymiHOCYXYi0 NOYBY B3BLUIHBAIT, PacTH-
PaIOT B CTYMKE H TPOCEHBAIOT YEPE3 CHTO ¢ JAHaAMETPOM OTBep-
crig I MM. MeTonooM KBapToBaHHA OTOHPAIOT CPEHIOO NPOGY
Maccodi 500 r u BLHICYHIHMBAIOT B CYWIHALHOM MiKady NpH TeMie-
patype 105—110°C 8 teuenne 6—12 u. Tlpu naauyny s npobax
TIOUB OCTATKOB pAcTEHHHl (KODHH, TPABAHHCTHIH NMOKPOB ¥ T. L)
HX B3BEIINBAIOT OTAGABHO H O30JAIOT NPH TeMueparype OKOJO
450—500°C. Ecan npucyrersyer Kamenncras ¢paxuusa, ee of-
paBartmbaior § H. CONAHOR KHCJOTOR, NMPRGABAAIOT K pacTBODY
HOCHTEJb K EHRJHSHPYIOT KAK NOYBY.

Maccy HaBecOK DaCCYRTHIBAIOT TaKHM ofpasom, ytoln CyM-
MApHas MacCa NOYBK H PACTHTENbHOH YacTH npobsl cocTapania
500 r. 3ony sanGo NPHCOENHHAIOT K nouse, nubo obpabarnisaloT
knnsuenneM ¢ 6 3. HCl # pacTBop NpHCOERHHRIOT K OCHOBHOR
consHoRHCAGH BHTAXKe. TloyBy nomemaltor B 1,5-21 cTakau, npH-
GaBasor 2 MJ pacTBopa codad crporuus (100 Mr crponnma) ®
250 mx popsl. [Hocae TiarenbHoro nEpeMCILHBAHNG OCTOPOIKHO
npumusaiot 250 ma 12 n. HCl # npojoaxawor Henpepuslo ne-
pememuBats B tegeane 30 mun npu kunswenun. CoasHOKRCALHA
KCTPaKT (PUABTPYIOT Yepes ABa OyMamubX QHALTPa H& BOPUH-
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ke Bloxuepa. Qcraroxk npomusiBaior 500 M. ropsuei BoALl, nepe-
flocsiT B CTakad u OoBTOpsiforT ofpaborky 500 Ma 6 n. coanHo#
kucaoTh. CMech PUALTPYIOT, OCTETOK NPOMHIBAIOT ropsauedl Bo-
Acfl 10 ofecuBeyHBARHA NPOMKEBHOH MHAKOCTH M OTOPACHBAICT.

K ofbenupenHnM CONSHOKHCILIM YKCTPEKTaM H MPOMEIBHEIM
sogam (B 2,5—3-n craxkanmax uar xoabax) npubasasior 100 r
KPHCTANRHYECKOH [iapeneBolt KHCAoTHl 1 25 ma 50% pacrsopa
YKCYCBOKHCJAOrO aMMOHHS, HarpesaloT A0 PACTBOPEHHS KPHC-
TAJJIOB H OCTOPOHO mefiTpaimavior ammuakom no pH 4, xour-
POHPYS KHCJAOTHOCTH PACTBOP2 WHEHWKaTOpHOH GyMaxuol. Pac-
TBOp C OCARKOM CCTABJIAIOT He MeHee, yeMm Ha 4 4 {Jyulle Ha -
roun}., Ecnn g0 noctHmenns pH 4 ocamok oxpamubaercs: B Oy-
puifi URer THAPCOKACH Xenesa, 1o xolapiasiior eme 50 r wase-
JeBOR KHCJOTH AAA CBA3HIBAHHS ejde3a B pacTBOPHMEIH OXca:s
Aatueik Kommaekc. OcafoK OKCaNaTOB IMEACYHOIEMENBHBIX 3Jje-
MEHTOB OT(HJIBTPOBHERIT Ha BOPoHKe DBiloxuepa, NpoMuBawT
XO0J0/HOf -BOJIOH, TEPEeHOCAT B CTAKAH H pacTsopsiwor B 8 H. coas-
#oll kucaore. Pacteop paabaeaswor sojol no 0,5—1,05 ¥ nosro-
PHIOT OCAMKICHHE OKCANATOB IIPH HarPeBAHHH IHUAKOCTH TNOYTH
0 KHIOGHHA C ,’.lOG&BJIeHHeM 50 r lﬂaBEJICEDf:I KHCACTE! H amMMHa-
Ka zo pH 4.

Ocajok oxcanaToR OTHHILTPOBHBAIOT Ha BOpoHKe DBloxuepa
nepes MUIbTP <«CHHsS ALLTA®, NPOMBIBAKOT Topsuell BojcH, ne-
pesocAT 8 QapQOpOBHN THreab, BLCYLINBZIOT IPH TeMREpaType
150—200°C w npokaauBaiT B My(deabHON NeYH NpH TeMnepaTy-
pe 700—800°C 5 rewenme 1 u. OguCIW pacTBOpPAKT B MHHH-
Maabiom kKoawyectBe 6 u. HCI npu xarpesansHH. Pacrsop pas-
Basasior sofof no 300—400 ma m xunsTAT Do yaanenus CO,.
K ropsiveMy pacTBOpy OCTOpPOXLEC NPHOAaBARIOT no Kanasau aM-
Muak, ue conepwamni COs, 2atem 10 mMa GpoMuolt sonm (Aas
OKHCJACHHs Maprasua) H sarpesaoT 15 MuM, He nOBOAs MO KH-
neuns. Hobasasor eme 5 My OpoMEOE BOILM H ONATH HATPEBA-
T 15 MHH. Ocanok OTHHABTPOBLIBAIT K NPOMBIBAICT TOPRYHM
pacTeOpOM Xmopuna amyoums (10 Ms ammuaxa » 10 r xuopuc-
TOTO aMMoBHs Ha | a pacrBopa). Ecam ocafiok rmapooxmHced
GOnpuIOH, TO ero- HepeotaxAant # PHALTPAT UPUCOBAHHRIOT X
OCHOBHOMY pacTmopy, ocafok orbpachiBaior. DHAETPAaT H APO-
MBIBHBIE BOAH KUNATAT AAn yRadeuus Opoma ¥ nobabBasOT TBCP-
AVIDO COAb HJIH HACHINEHHHIE paltBop Kapbomata aMmOHHA X0
UOAHOrS OCRKACHKA KEpﬁ(’:HE\TOB CTPOMUEEE B KaAsuuHi. Ocanox
OTAENsI0T (HALTPOBAHKEM HJIH UENTPHGYTHPOBaHHEM, [DOMbI-
BAKT BOAOH M PACTEOPHIOT B MUHHMAABHOM ofbveme § H. coasf-
HO# KHCJOTHL.
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Pacreop pasbasasior BojoH a0 20—30 ma (ecan cogepma-
HEE KafbUKA BelrKo, To 066eM pacTsopa cocrasaner 50—70 ma),
npE6aBIAIoT 2 MJ PaCTBOpa OapHsA, KAk HHAHKATOPa METHI-Po-
Ta © HefiTpaausylor pasbapnenuplM pacTBopoM amMiaxa, Hs-
GeITOK aMMEaKa HeATPaJH3yioT 2 H. a30THOH KHCIOTOH, Zoban-
JIRIOT ele ORHY KA KHCJIOTH. H aueTaT aMMoHHs (ero ofbem
cocrasaser 50% or obbema pactsBopa). Pacrpop narpemawnt H
npubagaswor 0,5—1 ma 10% (NH)Cr,O; npu SHeprigeomM rno-
THpaHHMH CTEKASHHOR Naloukol © crenky. Ilocae. oXxJyamnaenus
ocaflok xpomata OapHa OTOHALTPOBHEBAKT H NPOMHBRIOT He-
GOMBITHM KOJHUCCTEOM pacteopa b. PHALTPAT HATPEBAOT H HO-
BTOPAIOT OCaxKieHHe Xpomara OapHs nNpHOaBACHHEM TNPH Nome-
wHBanKK 2 MK pacTBOpa conin Gapua., OcaAok OTOHIABTPOBLIBA-
10T, TNPOMbIBAIOT HeOGOJBLIAM. KOJHYecTBOM pacTtBopa b u or-
Gpachipator. K OuabTpary © NPOMBIBEBIMH BojaMH jyoGaBasior
aMMHaK [0 ILEJNOYHOR peaKuBy, HATPeBAIOT NOYTH 0 KHNenys
H OCaAawT KapOOHATH KANBIWA- KW CTPOHURA TNpHOABJREHHCM
HACHILICHHOrC PacTBOPa. yraeKHeaoro ‘aMmouna. Ocaaok nenTph-
dyrapyioT #an QHABTPYIOT, NPOMLIBAIOT BOZOH (TP pasa no
5 Mn) u pacrsopsiior B 30—50 Ma 2 H. conawofi kmcaotu. Ho-
GaBnsiior 1 Ma pacrtBopa Kenesza, KUngTaT A0 viaazemng COs
n ocampnaior Fe{OH}s; ammuaxom, He cofepmauny COp Oca-
JOK OTAEnRAOT (RALTPOBAHHEM HNH UeHTPHPVIMPOBAaHHEM, TIPO-
MHBAaKT ropauell Bomoft (3 pasza no 5—8 ma) m orGpacHBaioT.
DHALTPAT ¢ NPOMBIBHBIMM BOMAZMH HOAKHCAAKT pasbasBaeHHoOR
HCI, npubapagior | MJA pacTBOpa COJH. XEJNE34 H YOBTOPSIOT
IBa pa3a ocaxpeuue rHApookHCcH. BpeMs Nociearero ocamie-
HUA THAPOOKHCH 3aNHCHBAIOT.

PacTBOp HarpeBaloT NOYTH RO KHIEHHS, OCaM(LaioT KapGowa-
vhl mprfaBnenvem Hacullensoro pactBopa (NH;);GOis ocrae-
gt Ha 20—30 MmunH, 3atem QHALTPYIOT uepes  GYMaMHHIE
QHABTP «CUHHS JIEHTa», OCAAOK. IPOMHIBEIOT BOKOH M PACTBOPHA-
10T B MHHUMaabhoM obbeme 6 5. HC).

Pacreop nepeHocAT B -MePHYIO KOAOY ¥ ONPeASNRIOT B allHK-
BOTHOH -yacTH MeTONROM GOTOMETPHH n[JaMEHH COJepXaHHE
cerpoRuMA-HocHTeas. K ocrasmefics yacTw pactBopa npubasis-
107 |} MJA pacTBOPa& COJH HTTPHA # OCTasBARIOT Ha HAKOMjIeHHE
20Y.

[fpy aranuse NOUBEHHHX O0pasuoB, B KOTOPHIX OTCYTCTBYET
MeRa onepanuio OCaXNeHHs XpoMmaTa 6apHs OMyCKaoT, OTAede-
HHE OT PaAHR HOCTHTAIOT JIBYKPATHBIM OCaXKACHHEM THAPCOKH-
cefi. Hepes 6 cyr pacTBop KunstaAT mas viaaeuns CO: ¥ ocam-
naor Y(OH); noGasaensiem ammuaka, He cogepmanero COg,

136



Ocanox $uabtpymor depes Oymazkuoilt $HIALTD, HpPOMHBAKT ro-
pauehi nojiok Tpa pasa (no 3—5 ma). GuALPTPAT H DPOMLIBHBE
BOAL COXpaufior A NOCIeAYIOUIHZ  sbgeaenuii Y, Qcamok
pacTBOpsIoT B MHumEMasbHOM KonmuecTBe 6 1. HCI. K pacreopy
goBasastor crpowunit (7.5 wr Sr¥*)] U [OBTOPWMIOT OCAMIEHAC
Y{OH); npubasnenueM aMMHaka, ge -cogepxawero COz Oca-
HOK OTZeAROT uenTpHYrupoBaHHeM HIH (GHAbTPOBANHEM H pac-
TBOPAKT B MHHHMaJbNOM ofpeme ropaied 0,5 w. HCL Quaerp
NpOMBIBAIOT TPH pasa, Henoawsys no 3-—8 ma 0,5 n. HCL

Pacreop {pH 1,0) warpeBSIOT NOMTH AC KHAEHHA M 0CaNAa-
10T Ya(Cs04)5-9HO npubapiendeyM NHacHIUEHHOTO pacTBOpPa
HeCoO, 1o noanorp BelActesHs ocaaka. [ocaeasult orvacasnior
NCHTPHGYTHPOBATHEM, NPOMBBAIOT CHUPTOM W CHHPTOBYIO B3BRCH
KARHJIASPOM. NEPEHOCAT Ha GyMarHLiil PUABTD (RpPeaBdapHTeIh-
0 DNPOMBITHI CIHPTOM M BIBCLUCHHDIT), HAXOAsUACS B Che-
nuagpHoli  pasbopnoit  BopoHKe Aam  (masTpomasMa. 3areM
(HALTP € CCAZKOM NOACYIUHBAIOT Ha BO3AYXC, LIBEWHBAKT,
BEJIDABIBAIOT B N2KeTHK K3 nannpocwoll  Gymarn B ON3MEpRoT
ff-aKTHBHOCTH TUpenapara.

Kounenrpausio %St B npofic paccurTHBanT 10 (opMyac

A= L . Kufxr,
f;fz?f‘l Py
rie N— ckopocTh cueta BwieacHuoro mnpenapara Ges Gowa,
HMA./MHE, p - AONpaBKa Ha BLIXOA HOCHTENS CTPOHURS; pr —
Nonpaska HA BHIXOA HOCHTeqs uTTpra; i — nonpaska na pac-
nan ©Y sa Bpems, npowefuiee ¢ MOMeHTa orAedenus Y ot
WSr A0 MOMEHTA H3MEDeUHR aKTHBHoCTH, [p-— nonpaska Ha uc-
noanoTy narotaenus Y B pacreope %°8r; Po-— macca npofm

p3sitol  ans amanmsa, kr; o K -— #o3QOHUHEHT nRepexofa o7
umi/aun k Ko fas nenoassyemoro npudopa.

4374, B NPHPOJAHBIX BOJAX. JATPSISBHEHHBIX
RPORAYKTAMY JAEAEHKWS BO3PACTOM BOJIEE OAHOTO TrOOA

[Tocje KOIICHTPHPOBAHHS H YCTaHOBJCHHA DaAHOAKTHEHOTO
pasHobeenn 081 onpereasior no Acuepnemy Y skerpaxuued
MHOM®PK uai TED no merofiHKe, npwpcierHod Ha c. 127, 129,
AN QKCAAATHHIM MCTOROM [0 CXEME.
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Konuentpar soast (~ | #)
+ noctress Yo+ (60 mr mo ¥ii)
+ 15 r HxC0,4
+ NHOH {ro pH 1,5)
Harpesaune

/N

Ocanok Puanrpat

CaC0 {ing 301 137y
i 20;q)3 oupeiesenns WCs)

CaCOs‘ YQ(CO

}+2 Cl
Pacraop,
xnnsmet;ﬁe + NH,OH

/

Ocazox
Y(OB)a
4+ 18 BG
¥ duanrpar
Pdu:"mp Ca?*, Sr¥t
+ HC}
+ 50 Mr La®t -+ wocurean Y3+
+ K80, {coxpsmuts nas nowroprora
AHAJHIA)
Ocangg
Kela ' 3
{01OpOCHTE) Guaprpar (V)

+ NH,OH

Y{(OH)}s ——Y30; (na uamepense)

4.3.8. Onpeaenene CTPOHUHA-89 B nMINCBHIX NPOAYKTAX,
PACTHTEABHOCTH H KOCTHOA TKaHH

Npauuyun Merona. O OCHOBAH K& OCANAGHHH pajuHOR30OTO-
nop CTPOHUHMY ¢ HOCHTeAeM AbMaNleld aioTHOR Kucaotoll M W3-
MepeHHH AKTHBHOCTE 3951 4epes asloMuHHeBhil GHALTP TOALM-
Hoit ot 90 Mrfcm? po 110 mrfcm?  YyBCTBHTEABHOCTE METOAR
5-107'* Ku/npoba; norpemsocts & 18%,.
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Peakrupbl. 1. Asoruas kucaots anmMsamas, via. sec 1,49—151.

2. YKcycHas KMCAOTA KOHUEHTPHPOBAHHASN,

3. Kaanr#t xpomoporncawiit, 5% pacrsop.

Ocranplible peakTHsLl NEpPeyHCyieHn! HA c. ]124-~125.

Xon anaamsa. Pacreopawr 10—20 r zoawm b 100150 ma
6 n. azoTuof Kucaotsl. [lpa6Gasanior pactBope HOCHTenel CTPOH-
uus, HTTpHA, Aantana (no 100 Mr B pacuere no Meraaqay). Q-
(GUABTPOBWMBAIOT HCPACTROPHMEIN  OCTaTOK., DHALTpAT BRNApH-
BaT A0 cHponooGpaszsoro cocrostiusa, Ilpuamsawr H0—100 wa
ABIMAHICH a30THOR KHCJAOTH H OCTABASIOT ffa 2 4, OXAaX1as
npotounoi Bonoli {(~ 10°C}. Cnusaior (uentpudyrupylor, or-
(MHACTPOBHBAIOT YCPE3 CTEeKARAHHEA (GHABTP) 1 OTOpPacLIBARICT
pacTsop. OCAAOK PACTBOPHIOT B MHHHMAaJdbHOM KoJkyecTse (30—
50 mMa) soani. Pacteop BrnapuealorT noyTw gocyxa. Oxiaamaaior
B npuaxsaoT 30—50 Mn auimsamedt asotnoll xueaotu. [Ipn aua-
JAH3e Npo6 MOJoKa H KocTeil 1epeocakAaoT HHUTPAT CTPOHUHA
cule He MeHee TpeX pais. OCaI0K pacTBOPAIOT B AHCTHAAMPOBaH-
Holt BoAe W DpuiHBawT pactsop Oapusi-nocktean (~ 30 ur
Ba?*). INogmeiayusaor pacTeop aMMHAKOM, a 2aTeM TOJKHC-
AAIOT YKCyCcHOH kucyorolt ao pH 4. PacTeop narpesay Ao KH-
AIeNHA H NO KalAnM JIpn nepoMelminBannn npuansawnt 5% pac-
TBOp Xpomarta Kaaua. BunaBuuil ocagork Xpomara Gapns, co-
Aepxanwit ¥Ba, ordunsTposuinaior # oTOpackBawT. K duanr-
paTy DPRAUBAIOT PAcTBOp coau meacsa (~ 50 mr Fe*'} u ocax-
AT FHAPOOKHCH Xedesa H HTTPH# GC3YTONBHHIM aMMBAKOM.
Ocaiok CTPWILTPOBHBAIT ¥ OTOpacuiBaloT. BpemMa oTleleHHs
20Y o1 PSr zanucwsaior. C 3T0r0 MOMeHNTa AC H3MCPEHHSA CHO-
POCTH CHETA OCAJKa CTPOHUHS AOMKNO DNpoktH e Boace 2--
3 u. 3a 370 BpemA B OCAAKE HAKOGHTCA JHWL 2—3% o7 paBHO-
secuoro xosruecrsa ¥Y. K (rasTpaTy npHAHBAIOT HacbULUEHHBA
pacTBop KapfonaTa AMMOHHA A0 TOAHOTO CcaXKAeHus kapboua-
ta cTporuHdA. Ocafok OT{UALTPOBLIBANT, BLICYWHBAWT H NpO-
KaJaHgalotr OpH teMnepatype 900-—1000°C. Masi uamepeHun ak-
THBHOCTH KA TNOZAOHKY 0epyT TaKoe KOAHYECTBO OCa&AKd OKHCH
CTpOHIHSA, NNPH KOTGPOM OTfPafyBpoBad CUeTYHK. AKTHBHOCTD
H3IMEPRIOT  Hepes aJMIOMHHHEBRIA  (QHABTE  ToMmuio# 90—
110 mrjome, B 16 paa yMenpwawwsi cKopoeTs cuera 051 u TodL-
%o B aBa pasa ®8r. KoandecTro crponnun & npobe onpeacaqior
Merod0M (DOTOMETPHM HNJAMEHH HAH METOJOM, YKazaHHBIM HA
c. 217.

Konuentpausnio ¥Sr B npobe BHUHCAAIOT N0 QopMyse

A= NK

Ku/kr (1),
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tne N —ckopocTb CuéTa BbUICJCHHOrO fIpellapaTd 33 BHICTOM
tona, mmn/MHE; p — XHMHYECKHH BLIXOA ctponuust; P — macca
npobul, B3sTOH na auatus, Kr; K—xoadouivent mepexoaa ot
nMme./vus K Ky anas-89Sr,

fIpumeyanue. [Ipn onpefencunn KodPQHUHEHTa NCPEXO-
na oT uMi/MEn K Kn H3MepsIOT CKOPOCTL CHETA 3ITAJOHHOIO
npenapata S, opuKPbiE Cro afoMuliHeBoR boanrodl TonumNof
90—110 mrfcm2

4.3.9. Onpeaeaenne HTTpHu-90, nrrpua-81, nepra-141
u uepusi-144 p 0GbEKTAX BHeurseH cpennt

Hrrpuli — xumuvecknii aaesent III rpynnm nepuoamdecrod
cucTeME aaemcuToB. Cpedsee COOEpXARHE HTTPUSA O 3eMICH KO-
pe 2,8-1073 macc.%. B npHpoRe BCerza BCTPEYAETCA COBMECTHO
¢ sJEMEHTAMH HTTDHEBON, 2 HHONZa B uepHeBoil rpynnbl. Mok
Y3+ p pacTsopax Oecuperan. XJOPHH, HHTDPAT, ALETAT, CYJIbhar
HTTPHR pacTBODHME B Boje. Hrrpufl ofpasyer ¢ coanMH oaHora-
NeHTHWX MeTa/an0B ABCHHBIE B KOMIeKcHHe coni: MelY (S0;) 4]
7 MesfY (SO}l MesY(COs)2l v Me[Y(Cy04)5]-HaoO. B paspe-
BEHHLIX PACTBOpax COAH HTTPHA rHApoausywTes. HTTpHit Momer
GriTh ONpeRCneH oCamienueM THADOOKHCH WM OKCAAaTa ¢ IO-
CAERYIOLIHM I1pOKaJHBaRHeM A0 Y:0s; Ocaxizeune okcanara me-
TNOALIYIOT JUIH BEcOBOrs, OOBEMHOTO HOTEHUHOMETPHUECKOro H
APYIHX MCTCROB OIIDCACHACHHS.

HauGonee Ba>kHBIMH H30TONAMH HTTpHs sBasoTes VY {T /=
= 64,4 4, B} v V'Y (T2 =585 cyr, B), Honyuawoumecs npui
f-pacnage *°Sr # M'8r.

- liepuit NpEHAANEXNUT K TPyINe JaHTaHOMJOB, HO OTAHYAET-
€A Ot ApPYrHX UIEHOB PHAA TEM, YTO CYIHECTBYeT B TPeX- H ue-
THLIPEXBAJEHTHOM COCTOSIHHAX H IOTOMY JeTXo 0T HHX OTHe-
JSIETCA.

TpexpajentHeil ueprfl 00pasyer MAJ0CPACTBOPHMBE B BOJC
B pa30aBieHHbX MHHCPAaABMHIX KHCJOTax ¢ropsam ¥ oOxcasa-
ThH. K IpyAHOpPACTBOPHMEIM B BOAE COAAM OTHOocsTCd QochaTh,
KapGoHaTh, (EePPOUHAHHAL, ABOBHLIC CYAbQaTh, HCNOAL3YEe:
Mple AJis OTJQJEHHA LEPHS OT SAEMEHTOB HTTPHEBOH NOATPYNILL
Ilepuit Tax e, KakK H HTTPHH, 00pasyer KOMOJEKCHHE CORAN-
HeHHA.

Cosnp  YCTHIPEXBANEHTHOIC LCPHA B BOAKBIX PaCTBOpax —
cunpibie oKHCAHTeNH. IHApookuce Ce'™* ocaxpaercs H3 pacrse
pos npu pH 1, uT0 HO3BOAAET OTAEAHTHL HEPWH (10CAE OKHCIE-
aua Cedt po Ce'', nanpumep Opomarom) OT APYrHX JaHTauOH-

140



nos. flan 970l NCaB HCNOALIVIOF TAKMKE OCAMACHHC TPYAHO-
PACTHOPHMOTO B KucioTax fionata uepun Cel*+10 ~ Ce(103),.

Bampeimufi 13 uzoronos Hnepus — Ce nmeer Tifs =
== 284.5 cyT. ITOT W30TON MPHNANACKURT K uneay sanbogaee noa-
POMHBYLHX HPOAVKTOB Aesehksn. [IpH pacnage O npeBpalact-
e 8 'Y"Pr, KoTopwmiBt Takme spasieTces B-uaavuartedem (T ) =
= 17,5 MiH, Eume = 2,98 M3B). Ilapa uzoronos '%#Ce+'#Pr
itpeAcTaBaRer cODOH HCTOUHHK MPOHHKAKWmEro f- u y-H3ayde-
nnst. [3axEBA paaHOH30TOU ¢ PalNHaLHOHHO-THIHEHHYECKOH Tod-
Kn apeuns rakme H 'MCe (Ti/e == 33,1 cyT).

PapuoxuMHuyecKHE MeTOAN BHEGACHHR H3CQTOIOB pCAKOse-
MeJIbHBIX 3JEMEHTOB {B YACTHOCTE LEPHA) H HTTPHS H3 PAcTBO-
pPOB BKAKOUANOT ABe Crafuu: l—rpynnosoe orvgeaense or Sas-
Aacruwx saementos (Fe, Al u np.); 2— oTAesienne paguoH3oTO-
OB PeAKO3EMEAbHBIX JIEMERTOB ADPYT OT ApYyra.

HAssi TpynNnoROro BLIJEACHHS HCNOJb3IYIOT OCAaXAICHHE THAPO-
OKHCedt, (PTOPHICE If OKCaAATOB HOCHTeACH LEpHsi, JAHTAHA H
HTTPHS

Me (NOs)s+3 HzCoOs— Mez (Ces04) 3+ 6 FINO;,
Me (NQO;) +3 HF —= MeF;3+ 3 HG,
Me (NO,) s +3 NH,OH ~ Me (OH) 3+3 NH;NOs.

Jan oTzescHHNS UTTPHH OT UEPHA HCNOAB3YIOT OCAXNKIAEHHE
nuoivnx  cyapdator Ce?t, Y84 KoSO, ~ Kae{Cez) (SO} 4+ Y,
Asis OTAGJCHHS UEPHR OT JAHT4Ha -— OCaXkACHHe HOAATa 4YeTh-
PEXBAACHTHOTO BEPHA.

OcrioBupie TPYAHOCTH NPH BLIGACHHH CYMMBbl DRIHOHYKJM-
08 HEPHS W HTTPHA H3 PacTBOPOB 00YCAOBAGHH NPHCYTCTBHEM
B Hix OOJbIIHX KOJHYECTB COJiel xejesa, alloMBHHS H, IJas-
noe, docharos. Mejeso B aaioMRHEHE o0pPE3YIOT €O UlaBejaeBoH
1 (PTOPHCTOBOJAGPOAHOH KHCAOTAMH DacTBOPHMEIR KOMIJACKCHEIC
COCAHHENHHY, KOTOPHE CHHIKAIOT MOJEOTY OCAXKIAEHHs ORCadaros
{hTOpPHROB) PpEAKOICMENbHBIX sAeMeuTeoR. Bawadue 3Tux Iae-
MEHTOR 3aBHCHT OT HX koHuentpaunil, Houww docdoproR rucHO-
TH TPENATCTBYIOT OC2XAGHHIO TFHAPCOKHCEH PpEAKOICMEeNbHHX
3MEMEHTOB.

Mpuninn meropa. On oCHOBAH HA TPYNNOBOM  OCaXIECHHH
H30TONOB peAKHX 3CMCAL ¢ HOCHTCAEM J3HTAHOM, B BHIE OKCA-
JATOB H THADOOKHCEH, H TMOCAEAYIOLIEM pasjicicHHH pelKkose-
MeJdBHBIX 3JEMEHTOR.

LlepHH OTACHASIOT OT MTTPHA OCa’KAEHHEM ABOHHOTO Cyhb-
darts uepns B xaaus — Cex{5Q0,);- KoSO,. Lepuii orpenasior ot
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NaHTAHA OcCamAenHcM HOAATAa YETHPEABANEHTHOTO LEpHE -
Ce(I0z} 4.

Peawrusnl. 1. Pacrsopun wocHTeaefi: a) JnaHTaH a30THOKHC-
neft, 50 Mr Jantasa B 1 Ma; 6) uTTpuil asorvoxucabi, 20 Mr
wrTTpus B 1 Myi; B) Depuii a3oTHORMcHHE, 50 mr uepss B 1 ma;
r) crpouumii azoTHOKMcEM, B0 Mr cTponumst B I Ma; 4} ueand
a30THOKHCANH, 50 Mr nesus B 1 M,

2. Kucsnora coasvas KONUEHTpHposanuas, 2, 1, 0,0 u

3. TMeprunpois.

4. Kucaora masenepast, HaCHUIGHHBA pacTBOP.

5. Ammuak, 239% pactBop.

6, AMmonHl mapenepokncnsit, 2% pacrsop.

7. Cynnat Kaaus KPHCTALIHYECKHH.

8. BpoMAaT Kanus KPHCTaJJIHYeCKHH. )

9. Flogat waaus, 109% pacTeOp B asOTHOH KHCJAOTE.

10. Hatpufi eaknii, sacuineHHEH_ pacTRop.

11. Kucnora azorHas, [:2.

+Xop anaausa. Hasecky sonw (5—10 r) acoupaumonsux, ce-
AHMEHTAUKOHEBIX po6 #yn mpolbl NOWBH NoMetaior 8 dapdo-
POBYK 4allKy, AODABAAIOT B KauyeCThe HOCHTexeh 1o 50 Mr jan-
TaRa, HTTPHA o LEPHUH, A TaKKe YAEPNHBAKIHE HOCHTENH
crponuna u uesud (no 100 mr).

TMoMemator ualiky Ha BOAsHYw GaHIO, Z0OABJSIOT KOHUEHT-
pHPOBAHNYWO Coannylo KHCroTy (23 pacwera 2—3 ma ua 1 r 30-
JIH) M BHICYUIIHBRIOT COUEPKHUMOE JOCYXa NPH NOCTONHHOM nepe-
MemuBannd., Onepauuic NOBTOPAIOT 2-—3 pasa AJs nepeBedeHHR
EpeMHHA B HeDaCTROPUMYIO (ODMY.

-Cyxoft 0CTaToX TIepeHOCHT B CTaKaH, Jobasnsior 100—150 mn
0.5 u. conguoll KHCJOTH M KHaaTAT B Tevenne 30 muu. [epex
HauaJA0M H B Hpouecce KHisiyeHHs Ao0aBAMOT NEPEKHCH BOAC-
pona.

Or$HABTPORKBAIOT PACTBOP, HE TIEPEHOCH OCZAOK Ha (QHABTP.
Ocanox B CTakaHe BHOBb 3aNHBAIT KHCAOTOH, KHNsYeHHe H
¢uapTpoBanue nostopsitor. OCTATOK, ' COREPKanmA He Goawe
109% onpenensiembiX H3O0TCHOB, O0TSpacHBaloT,

O6beanEennse  GHIBTPAaTH HATPEBAIOT [0 TEMOEpaTyphH
80°C, k ruMm poGasagior 30 MJ RacHIUEHHONO PaCTBOpa ulase-
AeBOH KHCAOTHL M MO KaIJIAM, NPH SHCPTHYNOM IEDEeMEIUHBAHHH.
25% pacteop ammmuaka po pH 1.5 (1o nuauxatopuoit Gymare).
Hamwt GenoMy KpHCTaAMHTeCKOMY GCAAKY OKCaAaTOB PEeIKHX 3e-

* Tlpr #eOOXOHMOCTH Noayuenus Gofee TOUHHIX DEIVALTATOR Bpody pac-
TBOPAIT NOJHOCTRIO ¢ nomowsio HF,
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Melb o Kaablis orcroarsen 30--60 muw. Tlposepsior noauoty
OUARECHH.

Ocafox OTPHALTPOBHBAT, ONPOMLIBAKT HeOONLUIHMH Tiop-
unnMu xozognore 2% pacTsopa oxcajara aMMolms. Duibtpar
i BPOMBiBHLIE BOAH 0TOPalHBalOT.

[TepeHocsT OCAAOK B CTaKaH, PAacTBOpAIOT B ropsivelt 2 n. co-
asuoh kucaore {400—500 ma) u, noGamue 2 r masenesol Kuc-
Jorel, gosoast pH mo 1,5. Ocapox ordunprpopmBaior, tpo-
Mugalor nefonpiiuMu nopuusMu 2% pacTBopa oKCaJaTa aMMo-
HHs, BHCYIUHBAKT M fPOKaJHBAOT NPR Temueparype 500—
600 °C & Teuenue | u go xaploHaTOR.

KapGonarte pacteopsiwer 8 5070 My 2 . coanHoll Kucaorn
upy Harpesasuu. B npouecce pacTBOpeHny ROCABASIOT BELKONL-
KO Kanefdb NePeKHCH BCROPoAa H Kunarart 15—20 mud png yoa-
Aexus YIVEKRCNOTO Ta3a.

H3 pasbavaennoro yo 200 ma Bodol pactBops, HAFPETOTO A0
TeMnrepaTypel 80°C, GesyroabHEM AMMHAKOM OCAMEANT THAPO-
OKHCH HTTDH%, »aHTana H uepha. Ocafok OTHHABTPOBHBAWT,
npoMbEalnT 2—3 pasa HeGOMPIIMMH NOPUHAME TOpsNed BOAH,
E KOTOpYWX JOBaBAeHO HECKOJLKO Kalelb aMMHaKa (BpeMS OT-
EEJEHHST THADOOKHCeR #fBadercss BpemeHey oTaeixenus Y or
®Sr, xOTOPOe 3aNHCHBAMT). THABTPAT OCTABASIOT IS Onpeje-
JIEHHS PanHOH3OTOIOE CTPOHLHA.

Ocanox rHIpoOKHcelt 1ePHS, HTTPHA H JaHTalna PacrBOPsIoT
# mMHHEManabHOM (30-—40 ma) obweme | A, consiHOR KHCAOTH.
PacTBOp HachlLaKT MEJKOPacTepTHM cyintaToM Kanun. Uepes
[ 4, koraa Ke{lLa, Ce)s(S0.), ocsager, a pacTsop Haf HHM, Co-
AepxawHil - uTTpHE, CTAHET NPOIPAYELIM, OTPHIALTPOBHBAIOT
OCaA0K ¥ MPOMEIBRIOT €r0 pacrBopoM | H. COAARHOH KHCJIOTH,
RACHIIEHHON CysnaroM Kaiud. Ocafor coxpandior IJs onpe-
Aeaenng H1Ce, WCe u§ panmnoHyKIHICB Trpyuns gantana, K
$HALTPATY, CORepraupieMy HTTPHHE, NPHAHBAIOT PACTBOP JaHTa-
#a {50 mr La®*). Ocanox KglLay(SQ4)s OTHHABTPOBLEIBAIOT H OT-
SpacuBaioT.

Pacrsop Hrrpus pa3baBasiorT eofolt o 100--130 mn, marpe-
paT Zo Temrepatyps 80°C 1 ocamAawT §e3yronbHuM aMMHEA-
" KoM THAPOOKHCE. Ocafiox OTQHALTPOBHBAIOT, NPOMEHBAKT He-
CKOJIBKG pa3 Tropsyell Boaofl, coxepxaiuefi ammuax. Pansrpar
orpacuBaloT.

Ocanok TRIPOOKHCH HTTPhW pacTtBopsilor B 30—40 M 2 W
coanoll KHCAOTH, HarpesaoT no temnepartypu 80°C, nprausa-
jor 10—15 M macuuleHBOro pacTsopa LiaBeiesoll KHCAOTH
3atem amMuak go pH 1,5. Okcaaar urrpus OTQHILTPOBBIBAIOT,
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npoMHBaT 23 paza 2U PacTBOPOM OKCalaTa aMMOusi, Bhi-
CYMIHBAIOT H nporaansaior 30—40 MEH npu TeMmnepartype 900 °C.

Tlpoxanennmi ocanok H3MeAbYawT B THLAE CTEKARHHOH Ta-
JIOMKOH, IEPEHOCHT Iia B3BCHICHHYIO AJIOMHHHEBYIO NOAACHKKY,
pacrpeRensiorT paBHOMepHo H BaBewrBalor. [To pasuocTy macehi
MOAJOMEKHR ¢ OC4AKOM H NYCTOH HOAJOMNKH BHYRCAHIOT Maccy
Y20; # paccunthiBaror XHMMYECKH# BbIXod mrrpus. IMpn Heobxo-
AHMOCTH onpegesaenus 'Y OCTaBafOT ocafok Ha 14 cyvr A0 noJ-
Horo pacnaja Y. MamepsioT CKOPOCTH cdeTa npenapara o Boi-
yueasoT KonneHTpaiio Y B npobe.

Ocamor  Ko(La, Ce)p(504)4 pacTBopsior B MHHHMAABHOM
KoNxyecTse ropauel 1 H. codaanoll kuciaorto. [lpubasnsnior 60 mr
{8 pacueTe ¥a oxuchk} Wrrpust, OXJAMKMAIOT, HACHILAKT PacTep-
THM cyabdaroM Kaaug, Ocalox cysnpaToB Kajusg, aauTasa H
Hepus onpuALTPoBMBawT, GHabTpaT oTlpackBaior. Ocanox
cyasgaTon pacTeopsiior 8 70—100 Ma 2 u. conssoRft kycaorw,
narperator Ao TeMnepatypsl 80°C u Ge3yroNbHBIM aMMB2KOM
OCAMAANT THAPOOKHCH ZanTaia B HepHs. Ocajok oTdHALTPO-
BHBAIOT, NPOMHRBAKT ropsauedl sojpoH, comepmaizell aMMHaK.
DuApTPAT H NPOMEEBHBE BORL OT6pachsalor. PacTBopsior oca-
N0K B MHHEMaJAbHOM (~ 20 MJa) xonuwuectBe § H. aszorHO# KuC-
JOTH. YNapHBaIOT NOJAy4YeHHBIl a30THOKHCHBIH pactBop Zo 10—
15 ma, noBasanior 300—400 mr Opomara Kalus H OCTARJAAIOT
#wa 5—7 mun s okucaenus Cedt B Cett. "3arem zpobasasior
3d-xpaTtenlt ofpeM pacrsopa HoAaTa Kalus AJs OCAMKIAEHHS FHo-
Rata uepusi. Ons npurorosienus ocajgurens 15 r KIO; pacreo-
pator B8 100 Ma Boaw W 1noSaBasior 50 Ma KOHUSHTPHpPOBaKHOM
a30THOH KHCJIOTHL.

Bunasmuit ocanok fopata OCTABARIOT HPH NEPHOAHYECKOM
fepeMeIIHBAHHE B XOJOAHOM MecTe Ha 3—4 u {Ayunie na HOUB).
OTpuALTPOBHBAIOT OCANOK Yepe3 (HABTP «CHHAN JeHTa®, npo-
MEBawT 2—3 pasa npombBROH XHIAKOCTLIO. {[{1s mprrorosJe-
uns npoMuisHoR xuakocTH 8 v KIO; pacrsopnior B 800 ma sojw
H BoGaeisior S50 MJA KOHUEHTPHPOBAHHOH &30THOM KHCJOTH).
Quavtpar, copepamui ¥0la M Apyrue HYKJAHAH TPYINIH JanH-
TaHa, 0T6épacwsalotT. PacTeopsior AoAaT uepus B ropsueh 2 H.
COANHOR KHCAOTE, K KOTOpPOH A06GaBACHO HECKONBKO Kall¢ilb me-
peKMcH BOJAOpONA.

K noayueHHOMY COJNSHOKHCAOMY PacTBOPY, COACPHKALEMY
HiCe, Ce, go KanasM Ao0aRNAAIOT JO MSIOUHOH PCAKIHA HA-
chinleHNblfl pacTBop eakoro narpms. (Hs6urox meaoun npobas-
JISTh He DEKOMEHLYeTCH).
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Bunasiuufi OCABA0K FHAPOOKHCH uepus OTQHALTPOUBLDAKT M
6—7 pas npombiBareT ropavedl BoAcH. PHABTPAT M HpoMLIBHLIE
RoAn Or6pacumBaior. OCaloKk pacTBOPSIOT B MHHHMAALHOM KO-
aHusecTne 6 H. a30THOA KHMCAOTE, OPHJHBANOT PACTBOD JaHTana
(-~ 60 Mr) u BOBTOPRICT OcazxkheEue HO/IATA LEPHA NoCie ero
ORHCAGHHS JO 4CTBIPEXBAJEHTHOrO, sk onucuo enue, Ocajok
Ce(103); ordmnsTpoBLIBaioT, GHABTPAT OTOpacHBawy. PacTro-
paior ocafox B H0—T70 ma 2 n. coamuod xueaord, Aobamamwor
15—16 ma HacHIuemiorp pacTBopa ilasenepol KHCAOTH H A0-
BoasT aMmBakom pH no 1,5,

Ocajox okcaiata uephs oTOHARTRPOBRIBAIOT, ApoMuIBalOT 2
paCTDOPOM OKC2AATA  SMMOHHSA, BHICYIIHBAIOT, NPOKAJHBAIOT
30 mun npu remueparype 900°C H mocke OXA&MACHMN BIBEIUH-
BAWT AA5 ONpEJeieHns XHMHBYECKOro BHXoAz HOCHveaw. llatee
OCA0K TIOTTYHAET na HiMepeline B-aKTHBHOCTH,

HMsmepenne CKOPOCTH Cu¢Td OCAaZKa OKHCH RTTPHS, cOlepXa-
mero ¥Y m Y, npouspogst B TedeHAc 3 CYT ¢ HHTEpPBANOM B
24 4, a 3aTem OAWH pas yepe3d 14 oyt (x ITOMY BpeMEHH OCTAET-
cst 29 V). Ecan uepes 14 Cyr aKTHBHOCTb OCAAKA TPEBLICHT
2% or nepaouawanbHO, TO ITO O3uavaer, 4TC B npobe MPHCYT-
erever ¥Y, Ilanee MOMKIO ONPEIEIHTL CKOpocTh cuera ot STY
n 0y,

N’:‘\]Y =Ny -- ‘\“MY e}:p%wi

58,5

.
Now Koty gorer (),
i”p
vae N; — CKOpOLTh CuetTa npemapara upu TEPBOM HIMCPEHHR
(%9Y +°'Y); Nery—CroOpoCTh cYeTa npenapata depe3 14 ¢yT nocae
0.693-14-24

58,5

yauTuiBalOWME pacnaz ¥Y za 14 cyr, Ngy — CKOPOCTL CueTa
%Y B nepsbie CyTKH namepemis; Ky, — xoapouuuent nepecue-
ta or wMn/mun k Ku ans nenoaesayesore nprbopa; | — nonpas-
ka na pacnaz Y'Y; P—mMacca npo6u, kr{x}; p-— XHMHYECKAH
BHXOA HTTPESA, HOAH.

Ocaior CeQp HanoCaT Ha NOLJAGKKY W HIMEPHIOT CKOPOCTH
cyeta HpenapaTa, 3aKPLITOro AMOMHHHEBHWM (QHALTPOM, TOMIH-
Hoft 60 Mr/cum®, pamioil nosnoMy npofery P-uactan '*Ce.

Ny =0.094 Nygyg, +0.8 Nuas g

Agy ==

nepsoro mamepenmsi (1Y) exp - KosdypHIHENT,



3arem H3MEpAKT CKOPOCTH €H€Ta TOFO Ae Npenapara, 3a-
KPMLTOro  ajoMuiiHespM (QHIBTPOM Toaumuol 207 wmr/esmé,
paBHOt noauomy npodery P-uacTHi W Ce H 010 NMOSOBHEHOIG
ocnabaenun PeuacTui HPL. Ne=0,5 Nigsp,

Pemajor cosMecTho ypasyesnst ans Ny v Ny

N
Niagp, = *"0—25“3
0.8-N;
N5
Niaigs = 0,094

PaccyuTteBaoT KoHueHTpauuw #Ce B npobe

. Nl‘“pr K!*Mpr .
A“'ﬁ:e = P—-—E—p——‘ Ku/xr,

rie Nyg, — ckopocts cuera Pr mamn/mud; Kiarp, — KO3Q0u-
HHEHT nepecuera LI Pr (npu 207 mr/ex?®); p —- xmwnveckul
BBIXOZ, [0NH; P — Macca HaBeCKH aHaJH3NPyeMoOH mpobul, K.
PaccuynthiBaor KoHueHtpaunw 'Y'Ce B npobe
Nisice Kisic,
23
rre Nigc, — cropocrs cuera ¥1Ce, nammfuen; Ku o, — xos-

(unuent nepecuera ansi '*'Ce (60 Mr/cME); p ~~ XHMBYSCKHE Bhi-
XOf, NOJH; P — Matcea HABECKH BHAJHIMPYEMOR IIpPOGH, KI.

Alge, = Ku/xr;

4.3.10. OuperescHue uupronun-93 B NOMBE U DPACTUTRRABHOLTH

Hnprousnfi — XuMuuecknf  snemet IV rpynns nepHopnte-
CKO#B cucTeMH saeMenTos. Tlopankoshifi nomMep 40, atompan Mac-
ca 91.22. B coctan npspORHOrO UHPKOHEA BXOAST waoTofm; *0Zr
(51,46%), S'Zr (11,23%), *Zr (17,11%), *Zr (174%).
%Zr (2,8%)-

Conepxaude UHpKOEHR B 3emuol  Kope  cocTaBAaser
2102 macc.%.

[Tpn penennu **Pu sefiTponamu oGpasylTCs H30TONL: 7T,
(Tifs = 65 cyT, Makcumaibnag snepras f-cnexrpa 0,37 99%)
u 0,84 {1%) MaB) v %71, (T\fp= 17 4, Marcumanbuas 3HEPruy
p-cnextpa 1,9 MsB). O6a usovona B pesyasrare paAnoaxT#p-
noro pachafa NPEBPAmIAOTCS B PALHOH3OTONH HHOOHH — %¥ND
u ¥Nb.

146



B coenutennsx unpxounfi ueruipexsaaenten. M3 pacrnopos
KOJHUECTBEHHO Ocailaercs B BiAC THAPOoKHCH, (ocdara, xyn-
dheponarta, (ounnapconaTa, MuHAadsTa. Becosol  (Qopmoit as-
JISTETCH OKUCH HHPKOHHA.

Hpunuin merofia. OH OCHOBAH HA BRIACACHKH HHDKOHHN 3K-
cTpakuuelt B sufge Kynpeporata. OTAeseHne MeIgOWHUX paAHO-
H30TOTIOR, B YIEpBYi0 OdepeRb HHCOHA, OCYIRECTBAAIOT NPEABAPH-
TeAbHOK 3KCTpakuel X B BUAC AUSTHARMTHORAPSOMaTOB. B Ka-
YeCTBEe PACTBOPHTEAS B OGOMX CJAYUASX HCHOABIVIOT XJI0POGGPM.

Ecam mupofa, TNOCTYnaloliafd Ha ONpedeeHHe UHPKOHHS,
nueer Doapllof COAeBOi cOCTaB, HeOBXOANMO OTHENHTH HHPKO-
i Or codesoro DanaacTa ocaxkAcHAeM HepacTBopHMorc goc-
pava.

Hamepenue P-aKTHRHOCTH UHPKONKA DDPOH3BOIAAT Ha ycTa-
HOBKaX C TopuesHM cuersukom BOJ-T-25, MCT-17 aau CBT-13.
XuMHueCKnil BRIXON HOCHTENS ONPEAEARiOT BECOBHM METONOM.

Peaktupnl M wx npurotosienxe, 1. PacTBOp a30THOKHCIOND
uHpKOHMAa B coanHol KucjoTe 20 Mr/my, FOTOBAT pacTsope-
nnem 1465 r ZrO(NO3) -2 H:0 & 250 mn 1 v, HCL

2. KouuenTpupoBanias cepkas KHCIOTE.

3. IMaasukosasy KHeaota. 27 M,

4, Cepuas kuciGra, 0,5 B. (13,6 mn HSO4 ya. sec 1,83,
BANTL B BOAY M AOBECTH 00beM pacTBopa o 1 ).

5. Enxut marp, 0,05 0. (2 r NaOH pactsoputs &8 | 71 BOAK).

6. ®ochoprokHCHnft aMMonuit Tpexsamemensmi, 10% pac-
TBOP.

7. Pacrsop apeTHaAMTHOKapOomaTta HATPRA B XJopodopme
0.2% pacrsop.

8. Pactsop KynidepoHa B Xxaopotdopme, 2% CBEHEOPHFOTOB-
ACHBHIA

9. Xnopoopm.

10. Egguft natp, 4 B, (160 r NaOH pactBoputs u 00BECTH
ofbem pacteopa BOAOR mo 1 ).

11. Pacrpop nurpara ammouns, 5%.

Xon awaamnza. [lpofy npoxajentoil, Xopouww paCreproit NOY-
B HAH 30aL pacTenR (10 r), nomeuniaor B NJATHHOBYIO 4aLl-
Ky, BHUCAT | Ma pacTsopa HOCHTENS HHMPKOWHSA, 3—4 pasa of-
pabatmealor 27 M NnaBHKOBOR KHCJO0TYOH Ha Necuanoff Gape.
3aTem saauBaoT KOHLSHTDPHPOBAHKOHR copHOR KHCIOTOR M yna-
pusawT noutu aocyXa. Obpaborxky tepuoh xucacioh nosiopswT
eufc pas. OcraTtox PACTHPAXT CTCKANHHON HAMOYKOH B BOZe A0
AKHAKGHE KoncHereHiWH v nepenocaT na GyMaxunit ¢uabtp, 3a
TeM HpOoMHBawT Ha ¢unoTpe 2—3 nopumsiMy o 10—15 ma
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0,5 u. pacTBOpoM cepHoli KMCAOTH H orbpaceBaor. K dmasrpa-
TY ¢ NPOMBIBHBIMH BOAAMH [PHIABAIOT KOHUGHTPHPOBANNYIO
cepryio KncioTy B Kosnuecree 109 or oGwema pacrsopa m 10—
15 ma 109 pacrteopa (NH,),PO; u muzepnarsapr 05—1.0 ¢
npu temneparype 40—50°C. Bumnasmef ocaiox dochara ump-
KOHHA UeHTPHGYTHDPYIOT, pacTBOpsioT B L5 MA KOHHCHTPHPORAH-
wgoit HeSO,, pa3GasanioT Bojoft Ao 10 Mu, NEpeHOCHT B CTAKaH
B wefiTpadnayioT 3 H. pacTBopoM exxore matpa o pH ~ 1. 3a-
Tem PacTBOp NOMEMIAIOT B KEJHTENBHYW BOPOHKY # ofpabaTl-
BaloT nocaczosatensuo 2—3 nopuuamu 0.2% pacrBopa AMSTHA-
awrokapboMarda HATPHH B XJ0podopMe NPH COOTHOWEHHH (a3
2:1. Oprannueckyio (pasy orbpacHBaiT, a B BoAHYI0 npnfas-
AAI0T KOHUCHTPHPOBARAYIQ CCPHYID KHCJIOTY B COOTHOWIEHHH OKH
ofneM kucyoTH Ha 35 ofbemoB pactiopa. [locne storo pactsop
UXAXKESIOT M TPOBOLAT SKCTPAKLHUIO UMPKOHHHA, IJIA 4ero 8 Ie
JATENBHYI0 BOpoHKY HoGamasnor 2% pacrsop xyndepona s xao-
poopme. Oprauudeckyio ¢asy NMepeHocsT 8 APYTYIO AEAHTEIb-
HYI0O BOPOHKY, B KOTOPOH HHDKOHHI DEIKCTPATHPYIOT B TEUSHHE
5 wuu pasebiv obremom 0,05 n. pactBOpa emkoro Harpa (pH
ponxen Ooith He Menee 11). Caofi xmopodopMa ov6pachBaior.
2 BoAHuH ciof OTHHABTPOBHBAIOT uYepes OyMamHBIH QHABTD.
3arem npubapasior 1 ¢ cyxoro (NHy)«PO; u pemaswmnfl ocaiok
docdars wHPKORAA OTOHALTPOBHBAKT.

DHALTP ¢ OCANKOM CIKHFalOT K NPOKASHBAKT MPH TeMIepa-
Type 800—0800°C mo mocrosHuOH Macchl, IEPEHOCAT Ra NCAA0MK-
KV ¥ DPOCUNTHBAIOT HAa YCTAHOBKE ¢ TOPUOBEM cugTumkoM. {lo
Macce ZrPp,0; onpemeasior XuUMHUYECKHH BHIXOX LHPEOHHS.

Mpumeuyanne. Ilpu coseBom coctape npofibi, e upess-
mawmeM 0,5 v, nepsyio onepauHo ocaxaensst docdara MOKHO
He MPOBOAHTE.

Tlpu onpenenennu THTpa PACTBOPa UHPKOHHAA B TPH Kodibh
Ha 50 Ma BHocsT no 5 Ma pacTBGpa uupkoRHAa # no 0.5 Ma KOH-
ueHTpHpOBanHoR cepuofl KHcAOTHL 3aTem mpuGasasior mo It
cyxoro (NH,)sPO, Pactsops! BhUEpIKHBAKT NPH TeMOeparype
40—50°C B reueune 2 u. BHpsBwnd xACALEBHAHBIR 0CEZ0K OT-
DUABTPOBKIBAXT, TPOMBIBAIOT 5% pacTBOPOM HHTPATA aMMOHHS
NPOKARKBAKT NpU TeMunepatype 800—500°C w wamewmnaioT.
Ocanxu npeactasmiior coboit ZrP0;, $aktop nepecyera xHa
unpxonn® pasen 0,34. Cogepmanne unpxonus 8 | ma pacrsopa
U#PKOHMAA PAaCCUHTHBAT no dopmyne
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P-034
T— =",
5
e — P Macca ocaaKa, I.
Mz Tpex pedyabTaToB HaXOMAT Cpe/iHee 3HAUEHHE COMCPIRA-
HHH NHpKOEH# B | M2 pacTBopa.
Pacuer xonuenTpausn ¥Zr npoussoast no opuyae

A=

Kufxr.

OGosirayenus Te Xe, 4TO H B IPCALICCTBYIOILKX pacderax.

4.3.11. ONPEAENEHHE PYTEHUA-103 1 PYTEHHA-108
B OBBEKTAX BHELINER CPEABL

Pyrennii — xumuuecknft saement VIII rpynnw nepuomnuve-
CKOf CHCTEeMbl 3JIEMEHTOB, NPHHARNEKHT K rpynne IAaTHHOBBLIX
seramios. [Topsakosrit yomep 44, aromaan macca 101,07. Ilpu-
poAHBIH pyTenuit COAEPKHUT 7 CTAGHJABHBIX H3O0TONOB € MacCOBLI-
My udcnamu 95, 98—102 v 104, u3 Koropux manbojee pacrpo-
crpaten Ru (31,61%). Conepikasme pyTeHust B 3€MIOH KOpe
5-1077 macc.%. :

Tipn menenun #°Ru ofpasyercs ABa PaRHOAKTHBHEIX H30TO-
na pyreaus: 'Ru, Tifs = 35,8 cyT, MakcHMaJbHas SHEprHA
p-cuextpa 0,219 MsB (99%) u 0,698 MsB (1%}, n "Ru, T/ =
= 1 roa, MakceManabpas sueprua f-coexrpa 0,04 MsB, woto-
puil mpespaniaeTes B PajHOAKTHBHME H30TON pojHA-— ORh,
Ti/2 = 30 ¢, wmaKCHMaasnHad 3Heprus B-cmexkypa 3,53 MsB
(68%), 3,1 MaB (11%), 2,33 MsB (12%), 2.0 MaB (2%).

[pudunn meroga. PasuoaktusHbH pyTeHHH BHHENAOT COB-
MOCTHOQ C HOCHTE/EM OTronKo# ero uerbipexoxucH RuQ, w3 cep-
HOKHCAOH Cpeilnl M KOJARYECTBEHHO (DHECHPYKT Ha BHyTpeHueil
NOBEPXHOCTH NOAHITHACHOBOK NJCHKH B BUAEC NPOYHOTO UCPHONO
nataa. Jlas cos3piBaRRg MOJHOACHAZ B HHPKOHHR K CMCCH OpH-
dapasicr PochOPHYIO KHCJIOTY, 3arpsisHenue APYTHMH H3OTOfla-
MH MeHee 2-107%,

AxTHEHOCTs RU Ha nicHKe ONPefensior no y- nas f-uanyde-
1{HI0, BBIXOA HOCHTEAS KOHTPOJAHDYIOT MO NAOTHOCTH HOYEpHEHHs
nIedKH Ha (POTUKOAOPHMETPE. Merog NPHEMEHHM IR BCEX BHAOB
npes obbekTon snemmncll cpean B OxoMATepHAAOE.

Peaktusnl, 1. Pactsopel Hocurenefi: pyreHus — 0,1 Mr/ma,
HHPROHHA — D MFfma.
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2. Kanufi-HarpHil yrieKHCIbHE KpHCTamaHdeckHil.

3. Kannpi HOAHOKHCALIY KPHCTRNIHYECKHH,

4. Kucnora conmnas KOHUGHTPHpoBaHHasd, 6 H.

5. Kncaora cepHas KOHUEHTPHPOBEHRANA.

6. Kucsaora oprotocophast KOHUEHTPHPOBaHHAS.

7. Kucanora nnasnkosas, 5%.

8. Ilnenka nonustuienoBas {6X6 em).

§. Cepebpo a3oTHOKHCAOe, 10 Mr/Ma.

Xog anaamusa. 1. B npoOy (Ao 10 r) sHocst HocHTeas Ru—
0,1 Mr. Ilocne o30aeHHs npobH ¥ criabgeHus ee ¢ KNaCO,
{rpoba:: KNaCQs = 1:3) npu rTemnepatype 800—900°C tBep-
BRI OCTaTOK PacTBOPAOT B O H. coasHol KHCAOTe.

2. PacTsop BHIHAPHBAlOT AOCYXa, BLUIEPMHBAIOT 2 4 B Cy-
wrabHOM wxady npa Temnepartype 110°C.

3. Cyxo#t 0CTaTOK PACTBOPSIOT B KOHUGHTPHPOBABMOH coasi-
HOR KHCAOTEe M ropsven sofie (i:1), pacTBop BLLIEDXKHBaIOT
30 mun u SiOp orgeasior ucenrpudyruposandem. Ocratox S$i0,
NpOMLIBAIOT ABa pasa § nH. coasHol Kuciaotoft M oT6pacHBaioT.

4. PacTBOp B NPOMHBHDIE BOAH OOBEIHBAKT, OCTOPOXKHO (N0
creske) nmpubasnsior 30 MJa KOHMUCHTPHPOBZHHOM CEPHON KHCJO-
TH H YINAPHBAIOT A0 NOSABACHHS HHTEHCHBHLIX mapos SOs.

5. K pacreopy D06aBasior 50 MA IHCTHATHPOBAHHON BOAB
M CHoBA YRADHBAaT RO NoRBieaxus napob SO,

6. Pacrop neperocsit B 100-Ma xonly ¢ MHDOKHM ropaow,
po6asnsior 10 mr AgNOs, 0,1 mr KIOg, 1 ma HPO4 8 B wr Zr—
HocHTeas. Orseperte Koilnl 2aKPLIBAIOT NOJHITHACHOBOW TAeH-
KOf, KOTOPYIO 3aAKDENARICT Pe3HHOBHIM KOJBIDM.

7. Koafy noMewanT B KHNSWLYIO BOASIHYI0 DaHio U BBIAED-
usaloT 2 4.

& Tlnenxy CHRMAWOT, BHICYWHBRIOT Ha BOIRYNE H HIMEPRIOT
AKTHBHOCTb f- HJH Y-H3AYUEHHS.

9. Buixop, nocHrens onpegeasior Ha PIK-B6M co ceerto-
¢uasTpoM MNe 2 {aamua BoanH 30640 HM} €O CRNCLHAABHBIM
KpenaeHueM JJjsi NJeHKH. B Kauecrse «Xxoaoctoit npoluir ue-
FGAL3YIOT YHCTYIO n.neﬂxy_

NpuMeuanus: Tlocyaa AnAst ORpEHEneHHS pyTeHHs
donxBa OBt oGpat’)OTaua 5% pACTBOPOM [JIABHKOBOR KHCAOTH
B TeucHHe 2 4 AAnd YHANEHHA MHPa ¢ DOBEPXUGCTH.

2. ToauaTHNCHOBEE NUIEHKH MOIOT PACTBOPOM HeRTpanbHOro
LeTeprenTa WM ACTCKHM MBIAOM IICHKOBOH TRAHBWO, a 3aTEM
EHCTHANHpPOBaNHOR BOAOH.
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4.3.12. Onpepeaenye fioga-131

Plop — sumuqecknd  saement VII rpynnn  nepropudeckof
CHCTEMBl SJAEMEHTOB; OTHOCHTCA K OOATPynNe I'ajOT€HHAOR.

Faapspe sattenrHoctd hops: ~—1 (Hommawm), 45 (flonatw)
# +7 (nepuoparu). B BoANEX pacTBOpEX oA WaCTHYHG IHAPO-
ausyercsa: Io+H0=HIO + I~ + H*.

C pacrsopamu menouedl uzer peakuun 3y 4 6NaOH =
= BNal + NalQ; + 3HL0.

Flop aeTKo BHREEAAT B CBOGORHOM COCTORHHM H3 DACTBOPOB
orp coaell, gaxe npd AeficTend caabux oxucantencH. Cuaribie
OKHCAWTEN OKHCASIOT HoR ao Honzomavol kuciote HIOs: Bee
fioguasl, kpome Agl, Cupls, Hgsls, Pbls, xopoluc pacTBOpHME
B BOAC.

Jlas RONHYECTBEHHOTO onpeAcyieHHs HOAa B NPHCYTCTBHH XJiO-
pusios # CPOMEAOB HCTOMBIYIOT OKHCheHme 1- ao I .HuTpuTOM
U 3KCTPAKUHIO NOCAEAHEGro OpPraHH4YeCcKHM pacrtBophteseMm. Bee-
Ielue BOCHTENH B pactBop B Bufe Agl ne ofecneyHBaeT KoaH-
qecTBeHHOE BHpeaeHHe paauousoronos #oza. Houusift ofwmen
MexIy PaIHOMIOTONAMH HOCHTEAR OCYIUECTBASKT OKHCAHTENb-
HO-BOCCTRHOBHTENBHLIM - BZHKIOM, KOTODHIE CBORHTCH K CaeAVIO-
mieMy.

B meaousom pacrsope: [-+4Cl0O- =103 +4Cl-.

. B xncnom pacteope: 105+ 3503~ =1"4-350%-.
21+ NO; +2H* = 1s4+NO+Hz0.

Haubosce BapBM B PajlHaiHOHHO-THFHCGHHYECKOM OTHOLIC-
HEM CJedyoliHe pajHOAXTHBHBE H3oTONB Homa: ‘#'1 (Tify =
= 8704 CYT; 51 Y}l ! (Tl/2 = 2:3 4, ﬁv Y) u 193] (THI? = 20r9 k™
8, v); 1 (Tyfe = L,7-107 ser, B} u ¥ (T'fp = 60 cy1, 3. 3.1.

4.3.12.1. B BHINAREHMAX, PACTHTEJRHOCTH E MOJOKE

fpuuupen seropa. On ocHOBaH Ha OKHCACHHM pajHoHOfa AO
3AEMEHTADHOTO COCTOSHHMA, IKCTPATHPOBANHH  OPraHAYSCKHM
pacTBOpHTEAEM, fNOCACAYWHleH PESKCTPaKuuK BOJoR B Buge-
JeHHH B BHEE HOZHCTOTO cepedpa.

Peaktuset. 1. PacrBop socutens c copepxannenm 20 mr fioka
B 1 ma (26 r KI wa 100 ma mncTu/uupoBaHHoR BOAbL).

2. Harpr#t enxni, 0,1 1. pacraopa.

3. Harpuit xaopaoBatucrokucandt {NaClQ), 5% pactsop.

4. YeTHpexxJopHCTHH yriepoil

5. HuTpHT HaTpHA KPHUCTAAAHUECKHL.

6. Kueqora asorsas Konpentpuponaunas, 6 .
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7. Harpuft cepuucroxucaui (Na,80s}, 9% pacrsop.

8. Cepe6po asotHowucAoe, 1% pactrOp.

9. AueroH.

Hoaroropxa npol K aHaAndy. DaemeHTapamit Hok Yike npH
oBLIYHONK TeMHEpAType 32METHO JIeTyd, TOSTOMY INpH nepeseje-
BHE npob B pacTsop caeldyeT obecneynThb YCAOBHS, NPH KOTOPBIX
He NPOMCXOUHT OOTeph BCJAefcrspe yaeryuusahus Hoda. [as
3TOF0 KaK CyXOe, TAK H MOKpOE 03oJenHe IPOBOAAT B LUSNOuHON
cpene, anbo npofy PaCcTBOPAIOT HENGCPEACTBEHHO B LIEJOHH.

1. Monoko. B dapdoposyrw yaimry oTORpPZIOT CHpERENEHHLII
obveM npole, Brocat 10 wmp crabuabhoro fioRa W cyXo#l yrac-
kueablll kanafl #s pacuera 5 r KyCOs Ha 100 mur upobe. Copep-
KHMOC YalKH YHapHpaloT AOCYXa nof HMH(paxpacrol aaMbooH
HAM 3 SAEKTPHYECKOR OJHTKE # OSOMAKT 8 MY(QEJbHON neud
upu teMneparype ~ 400°C. 3oay BHENaUHBRIOT TPH Pa3a LpH
Harpepauuy AHCTHAAUPOBAHHON Bopol (o6bem —~ 300 ma). Bu-
TAXKN OUIBTPYIOT Yepes OyMamusit GHABTP M OOLEAHHSION,
sareM HedTpaliH3yloT OCTOPOXHO KOHIEHTPHpOBaHHOH a30THOH
KHCIOTOH.

2. BosgyX, BBITaleHHS, -pacTHTesbHOCTh. {Ipofn HaMmesbua-

0T, noMetnalct B $apdopoBYI0 UalIKy, BHOCAT CTaGHAbHHIE Hoj
i Takoe KoaHuectBo cyxoro KaCQs, 4rofni BECOBOC COOTHOIIEHHE
npoda/KaCO; Sutao paeno 5: 1. Coxepmhmoe vallKu MEPeMCEIH-
BAOT, CMAYMBARIOT BOJACH (BMeCTO CYX0ro YriIeKHCJOFO KaJjus
MOMHo TIpoly 3anuth 10% pacTROpOM IICIOMH, COXPAaMNsR COOT-
nouestne npola/mencus, paBapM B: 1, B pacuere Ha CYXyio lje-
o4, [1poby NOACYWIHBAOT ¥ 030A530T npu Temnepartype 400°C.
3atem 30xy BhmenaunsaoT Bogoil (300 Ma} H BHTANKKY HeH-
tpaauayor {cM. . i).
3. I'lousa. Iloysy pacTHpaioT, NPOCEHBAIOT 4eped CUTO C pas-
Mepamy nop 1 mm, kKBaprosapuen ovfupawt npofy. Oupeseies-
HYIO T1aBeCKy NoMemanr B (haphoposylo =awKy, BHOCAT CTa-
GuAbEEE §l0A, 3aTeM cyxyw coab Kp,COj; {cooTHoweHpe moura/
KeCOs paeno 1:1,5). Comepxumoe vamkH nepeMeiHBaloT o
cmayusaloT BogoR. Ilocne NOAcylHBaRHA 030a810T B Mydeds-
woil meun npH Temmepatype 400°C. 3ateM nouBy BHIUeNau#Ba-
0T 3~-4 pasa BOAOHR NPH KHUAHCHHH; BEITHMKH OGbOAMNAIOT, OT-
GUALTPOBBIBAIOT M HEHTPAJH3YIOT.

Xog anaausa. [loayueHHBIR GHIBTPAT HOMEW AT B AEJH-
TCABHYH BOpouKy, fobasagior 100 Ma 4eTHPEXXIOPHCTOTO yrac-
posa (MOXKHEO HCMOALIOB&THL XJICPOYOPM  HAH  JAHSTHIACBHIL
a@up), 1,8 r HATPHTZ HATPHA B OCTOPONHO NPHJHBANT KOHLCH-
TPUPOBARNYIO A30THYIO KHCAOTY AO KHCAOH peakuus DacTROpa.
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BerpaxnpaioT sopolky B reueiltne 1—2 Muu u aaor dasaMm pac-
caouthes. Tlpr sioM oOpasyercs 3xCTPakT HOAJ, OKpalleHHBI
B (PHOAECTOBO-PO3OBLIH 1BET,

Opraunyeckyio (asy HepeHOCAT B IPYTYIO HCHHTCABHYW BO-
pOHKY, a K ocTaslueHics BOAHOH $aze ACGABAAT HOBYK TOP-
wmo {100 Ma) pacTBOpHTEns. JKCTPAKUMIO NOBTOPRIOT A0 TCX
nop, noxa caok CCI; we nepeeraker oxpamusatsesd, Kax apann-
J0, AOCTATCYHO TPEX NOCNEROBATEALHHX sKeTpaxkuwit. Obvein-
HeHHble KCTpakThl fpomuiBaior 200 My Bogwn, Xotopylo oTdpa-
cugawt, B obwegiHenHol opraBrueckodt «pasc onpeacasioT ax-
THBIOCTL B! y-COGKTPOMETPHUYECKHM METOMOM, & BLIXOH. HOCH-
Teas QOTOROACPBMETPHYSCKK NpH AJuHe Bonbb 540 mM (ua
OIK-BEM, ceetodrabrp Ne 6). B cayuae onpenenenns akTHB-
noctYd #oja 5o B-H3AVUEHHIO K OPOMBITOMY 3KCTPAKTY NpPHIHBA-
tor 100 My Boaw B 9% pacrBop NazSO; no ofeciseydBaHHSA
OPraHHyecKorQ CJOR UpH BeTpaxuuvanwd. [Ipu stom #op poccra-
HapansaeTes Ao I- ® nepexoXHT B Boanyw (pasy. Ee momemalor
B CT2KaH, NprOaBAfoT 6 H. 230THYI0 KHCAOTY (H3 pacyera 3 Ma
KHCAOTH Ha 20 MJ  PEIKCTPAKTAa) i CCTOPOXHO KHANTAT AJA
yiaaenus SO, Kak TORBKO HOABARETCA OKpacka CcBOGOLKOCO
Bolta B pacreope. HemelaeHno Aobasasmior 6 ma 1% pacTteopa
nuTpaTa cepeBpa U TMPOAOJIKAIOT HarpeBakHe IIPH SHEPTHYHOM
nepeMeliHBanHa A0 KoaryasudH ocadka. OcagoK OTPHABTPOBLI-
BAIOT, NpoMbiBaioT 2—3 pasa 0,5 H, a30THOH KHCNIOTOR, BOAOH H
oartl pa3 auerouoM. [locne BBICYIIMBAHUA B CylMIHALLOM fUKady
npet 110°C u B3BeNTHRAHHA HA AHANHTHUECKHX Becax, OCAACK
NePeHoCaT HA NOAOKKY H3 nackcurmaca. Ocajlok AOJIKCH HMETs
wesThift user. M3MepswT S&KTHBHOCTH OCABAKR HA YCTaHOBKE C
TOPUOBEIM CHETUHKOM, OTrpajfykposatnofi no ', Konuentpa-
o B B npobe paccunTHIBAKT NO dopuvae

A= DK
pexp(—ril}V

Xula(kr),

ragc A -— Komuentpaups npobbl na MoMmeHnt ee orbopa; N —
CKOpPOCTh CuY€Ta BHUAGHEHHOTO fnpenmapara Hoxmwma cepebpa aa
poeToM $Pona, HML/MuH, ©¢— HONPaBKa HA BLINOJL HOCHTEASR;
Y — obwsem {macca) npobu, a(xr}; exp (—Ait) — nonpanxa, yun-
tepatoutan pacnail '*'l aa Bpems, npowenusee ¢ mMoMenta 0T1G60-
pa npobs A0 MOMEHTA H3MEDeHHs Npemapata fionHRa cepebpa;
K -—kosbduunedt nepexoia oT HMn./uMHd k Ky AJA HCrojb3ye-
Moro nprbopa.
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43.122. B MONOKE {AHHOHOOBMEHNLIF METOH)

Mpununn meropa. [ns onpenexenns B 8 moNoKe Henoan-
ayloT aunoHEbl o6men. HaMepenue axTHSHOCTH aRCOPGHPOBaH-
HOro Ha cMose 3] QPON3BUANT © TOMOLUBI) Y-CNEKTPOMETPR ©
OMHOKBHAALHBIM HAM MHOFOKZHAJABHHIM aHaAH3aTOPOM  aMIliu-
TYJ HMOVABCOB.

Peaxtupsl. 1. Annorer AB-17.

2. Xaopuerwsit uatpuit, 2 M pacrnop.

Moproroeka npo6 ¥ amanusy. B dapdopopyio uamky orbu-
paloT onpelescHHu# obbem npols, procsT 10 Mr crabmasHoro
fona u cyxoi yrmexucaelfi Kaauft ¥z pacwera 5 r KoCOQ; ua
100 Mr npobu. CogepxHmMoe YaIIKH YIAapHBAKOT AOCYXA NOL HH-
$pakpacHofi JAaMnof HAK HA SACKTPHUCCKOR NAATKE ¥ OI0ARIOT
B mydenvroft neun mpan- remnepatype ~400°C. 3oay snimena-
YHBAIOT TPH Da3a NPH HATPeBaHHM . AHCTHANHPOBAHHOH BONOH.
Bursixkn ¢uapTpyioT uepe3 OyMmamuuifl ¢HIETP E OOBCAHHAIT,
zaTem HefTPANHIYIOT OCTOPOXKHO KOWUEHTPRpoRanuoft asoruofi
KucqorToit (¢, 152).

Xop awmanmsa, Cmony mapru AB-17 (28—30 r) nomewawt
B crakad, cofepsamuii 100—150 ma 2 M pacrsopa XJOpHCTORO'
HATPpHS H OCT2BAAKT Ha Houk. Ha caeaywomull meHb cmoay bme-
¢Te ¢ PACTBOPOM NEPEHOCAT B KOJIOHKY, HZ HHO KOTOpO# 3apa-
Hee YKJAAAWBAWOT TAMHOE H3 CTCKIAHHHOR BaThi. JIn# ymaneHus
H36HTa XNOD-HOHOB KOJOHKY NPOMEBAKT 2 J AHCTHAAHDPOBAH-
Hofi BogM. IlocnenBIol0 HOPLHIO BOAL! OCTABAAIOT B KOJOHKE H
PETYAEDPYIOT € €€ TIOMOIIBIO CKOPOCTH BHITEKAHHSA MKHAKOCTH.

Hnn soigenenns fioga U3 MOJOKaA HCROAL3YIOT NpKGOP, yerpoh-
CTBO KOTOPOro NOKazaHo Ha pHC. 9. TIpnbGop COCTOUT M3 KONOHKH
¢ npHcriccobaeHreM IAS HENPEePHBHOTC NPONYCKaHHA 4epe3 Hee
MOAiOKA H NPHEMHHKEZ JXKHAKOCTH, BHTeKawouel H3 KOJOHKH.
TpreMHHK TPH KeoGXOAHMOCTH NPHCOSARHSIOT Yepe3 npeloxpa-
HETENBHYIO CKISHKY K BOROCTPYRHOMY Hacocy. Xpomarorpadu-
yeckast KOFOHKA H3rOTOBJIEH2 W3 cTeKJa: ZuaMeTp 2B MM, BLICO-
Ta 200 MM.

Orobpannyo npoly Moaoka {(xe MeHee 3 y) mpomyckawT de-
pe3 KOJOHKY o ckopoctbio 26—30 ma/mun. Ecam ekopocts Bbi-
TEKaHHS MOJOKA NPH HOJHOCTHIO OTKPHITOM Kpade HeloCTaTod-
Ha, TO MOAKAOuatoT BoAcCTPYAHHMA macoc. Tlocre Toro, kax Bee
MOMIOKO NpOoHAET 4epe3 CMONY. KOJOHKY UPOMEIBAWT AHCTHAAH-
popaHHOR BOMOM, RO TeX NMOP NOKA BOAA HC TEPECTAHET CoNep-
3aTe MOJAOKO, BepxHiow NpHULTHGOSAHHYI0 YacTh KOJOHKM (BO-
POHKY) CHHMAIOT H CTpPyelt BOJM CMOJIY BHIMHIBAIOT B IJAEKCH-
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FAACOBYIO KIORETY B TOCACLY IOHICTY HIMCPEHHA AKTHRHOUTH Wi
y-CHEKTPOMETpE.
Onpeaeienne akTHBHOCTH H PacydeT yKaszadbl Ha ¢. 269.

4.3.13. Oupenenense ueann-137

[lesn#l — xumuveckuit snement | rpynne nepuoanveckod cu-
crempl sacMenToB. Ilpuponnmii ne3wit cocrouT H3 onmorc cra-
Guapnore uzorona P3Cs. Ilesufi ABANeTCH PERKHM BACMENTOM,
COREPIAHHE ero B 3eMHoA Kope coctaBiser 7-107% mace.%. Ilo
XHMHYECKHM CBOACTBAM ne3mii 630K Kk pySuiMio u xamwo. Jas
oOHAPYXKeHHA HCIHs HCNOALIYIOT peakunn o0pa3oBaHus Xapak-
TEPHLIX KPHCTANIOB TPYAHOPACTROPHMBIX COCAUHEHRRRA.

Haunbonee pamuui#t paguoakKTHBHMIE HI0TOR teaus — ¥7Cs
{T1/z—30,1 Tosa, MagcuManenas sneprus B-cnextpa 0,514 M»sB,
y-cnekrpa 0,661 MsB).

B macrosimee Bpemst'®¥Cs mOBCEMECTHO DPHCYTCTBYET B [OY-
B, PACTeHHRAX, MOJOKe 3 TKaHAX JKHBOTHHIX # weacbexa. Cyule-
cTByWKe MeTogsl onpefenenus *¥Cs B ofbeKTax BHewrnedl cpe-
Abl MOXHO PAasfeNuTb Ha y-CHEKTPOMeTPHUYECKHe H PalHOXHMH-
ECKHE.

TIpu npokanmBavuy npol, copgepxaumux 'Cs, #Heo6X0AUMO
co0/i0gaTh CTPOTHA TeMiepartypHLIR pexuM. T2K Kax MHOIHe
cosin TCs netyun. Tempepatypy chenyer ypeauuMBaTth [0OCTE-
ICHHO, MPHYEM OHA Re Joixna npesmiuats 450°C.

B GuonpoGax. Kax 0paBuAO, TPUCYTCTBYIOT 3HAUUTCIBHBE
KOoaMuecTBa Kanaus. Yaeasuast akTtuBHocTe °K  cocrapaser
166035 pacn./uun va 1 r kaaua. ITo sToft npuunne neob6x0auMO
NpenycMaTpHBaTh TiHaTeabnyio ounctky 17Cs ot gToro sae-
MENTA.

43.13.1. B IPUPOJAHBIX BOJAX

Npusuun meropa. Bupeaenne 'Cs npopORAT NMOCcpeACTBOM
ocaxnenns Cs;Sbpls nocne npennaprTeabHOro RKOHUEHTPHPOBA-
HHS nygkanAa Ha GepponHaHAIe NHKEAs,

YyvBcrBHTEABHOCTL Metoga n- 10717 Ku/npoba; morpelinocTh
+ 10%.

Peaktuesl. I. PacTsop. uesns XJODHCTOTO HIH 230THOKRCAO-
r0. 10 mr Cs/ma.

2. Pacreop fofucToro amMouns, Hacsuennuii (170 r NH.
B 100 Ma mOAE).
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3. Pacreop TpexxaopucTol cypemu (6.9 v ShC); uan 14
Sby0; B 100 M xomuestpupoeannoit HCI).

4. CepuncTorucamft (Ha# NHPOCEPHHUCTOKHCBIR) HaTpnil.

5. Knucaora cosnspad, 3 H.

8. Kucnora yxcycuas aefssas.

7. Kucnora cepHasi KOHHEHTPHPOBayHAs,

8. Pacrrop HATpaTa HHEEJS, {91 M (29 r Ni{NO;)s 8110
8 1 & Bomworo pacrteopal.

9. Pacreop ¢eppounaunia uatpist 0,1 M.(48 r NagfFe{CN)]
3H:0 8 1 & BOAHOTO pacTBOp2).

10. runoBuit cnupr, 96%.

11. Kucnota asornas, 0.1 .

Xon awamuza. B npoGy somer (20--100 i) BHOCAT T Ma pac-
TBOpa coau ueaus, 17 ma 0.1 M pacrsopa mHTpara HHKeNs H
23 ma 0,1 M pacTeopa ¢eppouMaEmAa HaTPpHA Ha Kamsie 20 J.
Tepememneawr 10 Mus ¥ ocraBAsior BAA OTCTARBAHNS HA He-
CKOJIBKQ 4YacoB (Aydlle Ha HOUBY,  3aTeM OCHOBHYIO YacTh pac-
TBOPa CAUBAIOT, & OCANOK OTHEASIOT (PHJBTPOBANMEM H TIPOMEL-
saor 0,1 n. HNOs. Ocanox ozoasior B Mydesie # PacTBOPSIOT
cyxoit ocratox B 30 ma 3 1. HCI npe warpepannm.

ConsHoKuCIBE DACTBOP OXJAKZAKT B JelsHol Oame, BHO-
cat 3 ma pacteopa NH,I, nobamnsior neGOnbINMK NOPIHAME
cYxyvie conb Na:S0; o ofecupeynBanis pacTeopa ¥ saTeM Nph-
nHBAOT NpH ncpememmpBadum 0,2 MiF pacTeOpa TPEXXAopHCTOH
CYPBMH. :

TlepemeiunBanue OPOROIKaI0T . 0 00pa3cBaHHs  OcafKa
Cs3Sbyls. Mocne 1—2 u oTCTaUBAaRHMA OCHOBHYIO YaCTh PacTROPA
OTHBRNSIOT AEKaHBTauHel, a OCTaTOR HEPEHOCAT B HeHTPROYX-
HYI0 TPOBHPKY, HCTIONB3YS AJA CMHIBAHHA KPHCTAJNOB Cs3Shele
RexanTHpoBaHHL pactBop. Ilocme uenTpupyruposanss nposo-
ART TPeXKPaTHYI IPOMBBKY oOcajiika JEAAHOR YKcyCiol KHCAO-
TOf, HCNOAB3YA KaMAu# pags no 2 MJ, H OCAaJOK BHCYLIHBRIOT
no nocrosunofl Maccw npy Temuepaitype 90°C. 3artem Cs:8bsls
NEPEHOCAT Ha UPCABAPHTEABHO BABCHICHHYIO AJIOMHIHACEYIO MOLA-
AOKKY, ONPENE AT Maccy OCAJKa M PACCUHTHIRRIOT BHIXOH HO-
curens, CMauuBaT OCaZoK HECKONbKHMH KANISMHE 3THAOBOLO
CIIHPTA, PEBHOMEPHO DACNpPeneSsiorT N0 HOLAQNKE, BLICYRIHBAOT
H H3MepPRIOT B-aKTHBHOCTb Ha MaJCQOHOBOR YCTAHOBKE C TOpPUO-
BBIM CHETUHKOM.

Onpedenenue TUTPO pacTEOPa HOCUTEAR U 2palyupoara cuer-
noti yeranosku no yeswo-137. B tpu crakada oGpemom 50 ma
JoBasnarT no 1 Ma pacTsopa HocuTeas Hesuw, no 20 Ma 3 n.
HCl u no 2 ma pacrsopa '"Cs 8 5 v. HCl, coaepwauero
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200 pacn/muH Ha 1 ma, OXaamnAaanr B aegapoft dane u ocax-
nawot CsgSbyly noGasaeunem 3 Ma pacrteopa NHe u 0,4 ma
pacTBOpa TPEXXJODHCTOR CYPLMH,

[locae orcraupanus s Tewense 1—2 u ocagkH OTQUILTPOBLI-
BalT 4epe3 NPEABapHTEAbHNO BHCYVIICHHbC Ao HNOCTOSHHOR Mac-
¢oi WOTTOBCKHE QRasTpe Ne 3, IIpoMBiBalOT ocafkn #a QuabTpax
TPH Pasa, HCOGHAb3¥A 00 2 MJ JACAAHGH YRKCYCHOH KHCJOTH, Bbi-
CYLIHBAKT L0 NOCTOSKHOHA Maccel IpH TeMnepaType 80°C u pac-
CUHTHIBHIOT THTP pa(:'rnﬁpa HOCKTEAA.

st onpejencuun 3¢dexTHBEOCTE W3Mepenus P-yactuy (s
GepyT nio 40 Mr ocalka € KaXLOIO QHALTPA B H3MEPRIOT CKO-
pocTe cuera. CUHMAIOT 4aCTh OC3JAKa, OCTEBAST Ha NOMIOHKE
no 30 Mr, ¥ BHOBbL H3MePRIOT CKOpoCTb cyuera. IlposonsT anano-
rUYHBIE H3MepeHHA aKTHBHOCTH ocankop Maccofi 10—20 mr, On-
peAeasioT Koad@uuHeHT Nepexoaa OT HMI/MHH K Ku no ¢op-
myJe

mA

TN 22 10 '
[le M~-—Macca oCafika Ha [ORJOMKKE, MI; A ~ 8KTHBHOCTD 4JAHK-
notks pacrsopa '¥Cs, pacn./uun; T — THTP paCTBOpA UE3MH, MT;
N - CKOpOCTb C4€Ta OCafiKa 33 BHUYETOM (OHA, HMIL/MHE.
Vcnonbpayn maliiennue 3HAHEHHA KO3GEQHUHEHTOB MEDEXO0AA,
crpoaT KanuGposounbii rpaduk.
Paccuntmsaor xoruentpaunio ¥Cs no ¢opmyae

NK

eV

rae A — KoHUeHTpauus uesus B Boje, Kufa; N —cxopocts cue-
ta obpa3ua 3a selyetoM (QoHa, HMILfMui; K — KO3 Puuuent ne-
pexoAa of HMi/mun K K# Aas mcpoabayeMoro npudopa; p-— X-
MUUCCKME BHIXOA 1C3HH: V — HCXOAHBIA ofbem npobul, 4.

Kiarg, =

3

4.3.13.2 B NO4YBE

Npununn meropa. DBoijenesne (s pnpoE3BOART nocpea-
crpom ocaxaenun -Cs;Sboly flocae DpEABAPHTEABHOIO KOHUEHT-
PHPOBALHS Ha DEPPOLHAHKAC HAKCAH H OUACTKH Ha THAPOOKHCH
Awesa.

Peawruenl, 1. KucaoTa XA0pHA KOHUEHTPHPOBAHHAS.

2. Pacteop NaOfi, 1 n.

3. Kueaora azorinas KOHUCHTPHPOBAHHESN.

4. Kucaora coasnas, 1 H
. Pacrnop NaCOH, 10 n.
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Ocraibhpie peaKTHBE nepedHcaeHH Ha ¢, 155—156.

Xopn, asanu3a., BosgymHO-CyRYH Opoly [OYBH, AKTHBHOCTLIO
oxono 107? Ku/fxr no nesmo, pactupanor & (apdoposoR cryike,
[pOCENBAIOT Yepes CHTC C OTBEPCTHAMH AuaMerpoM | MM u OTGH-
paloT MeToAOM KBaproBanus 20 r JsiE PaAHOXHMHAYCCKOIO aHa-
nH3a. Jlas nous ¢ MeHbuweR aKTHBHROCTBHIO HABECKH YBeJHUYHBA-
107. Brocar B Hapecky nouBbl 1 Ma pacrBopa BOCHTENH UE3UA R
pasgarawt npoly nouBH AKRGHM H3 ONHCaHHBIX paree METOAOB.
Cyxoil ocvatok pacreopawT 8 100—1580 ma 1 u. HCl, B duasr-
paT HOCAEHOBATENILHO, PH Hepemewnsanny BHocar 5 ma 0,1 M
pacTBOpa HHTpaTa HHKeas B 7 ma 0,1 M pacTtBopa ¢eppounanu-
xa kanausi (narpus). Iocsae oTcramBaHMs OCHOBHYIO 4acTh Pac-
TBOP& CJAHMBAIOT, & OCAZOK OTACARIOT LEeHTPHOYTHPOUBZHHEM H
npomusawt 0,1 5. HNOz; Hs uentpudymunx npoSHpoxr ocafox
nepepocst B (apPopoBylo YalIKY, BHICYWIHBAlOT. BOCYXa Ha
IIHTKE, O30AsIOT B Mydese npH Temneparype 400°C n pactso-
paloT eyxoft octatox B 10 ma'1 n. HCI npy narpeeauus pactso-
pa. Hobasaswor 10 n. pacrsop NaOH mo pH ~8, ocaxazaior
FHAPOOKHCH Xesesa H HEreTa. OTIENAoT 0CAROK HeHTPHYIFH-
posaHxeM, APOMBIBAIOT TPH pasa ropsueil BOJOH, HCOOVB3YH MO
3 ma, ¥ otépacusawt. Heurpudyrar # npoMbiBHHE BOAB, 00b-
enHnaioT, AobGasasior 7 Ma KoHueHtpuposauHofi HCl m oxaax-
HamT PacTBOp Ha  JAcAnHOoR GaHe. BHocat s Hero 3 mMa NI
B caydse OxkpamuBaHMR pactBopa (Bhfedewus Hopa) nobasas-
10T HeDOABIHME NROPLHAMH CYXYI0 colb NagSOjy no obGecuseun-
BAHHA M 3aTeM TNPHAHBAaKOT npu nepemewnBadxu 0,2 mn tpex-
xjiopHcTof cypeMul. IlpoBenente ananusa W pacyeT KOHILEHTPa-
uud ¥Cs anajorsyHul oncanupim Ba c. 157,

43.133. B FOYBE U AOHHDBIX OTHNOKEHHAX (IKCNPECC-METOR)

fipsnunn meroga. OH OCHOBAE HA CCGJACKTHBHOM H3BASUEHHH
HC3HA H3 KHCABIX PAaCTBOPOB C nomoubio ¢ochopmonanbiara am-
mouan (OMA) B xauuamuueckux yeaoBuax. Jas ofecrnievenus
MPONYCKAHHA AUAJHIHPYEMOro pacTsopa Yepesd KOMOHKY MedKo-
scprucTait PMA narocar #a ¥HEPTHER HOCHTCHb - BUAOCKHO H3
GTOpONAACTA, NPOAHTAHHOE KHCJACPOICOBEPKAUIHM OpraHHye-
CKHM BeulecTROM (HanpyMep, aMHJOBHH COHPT).

Meton npurogen Zns onpeseqacHus 'Y'Cs B NOYBAX H AOHHLLX
OT/AOMEHHAX DA3MNUHBIX BHAOB, 3arPs3HEHHDIX JOJTOKHEBYLIHMY
NPOAYKTaMH fenenus ypaHa: %Sr, WOBa + WOLa, %Ce, %7r +
+ %Nb u ap., a Takxe HaBENEHHOR akTUBHOCTHIY %0Co, S*Mn,
59Fe.
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PakTOp OYHCTKH OT BHIUEHEPEYHCACHRLIX HSOTOHOB Gouee
103, YyscTBHTEAbHOCTL MeTOA@ OPH TOYHOCTH H3Mepedks B-ak-
THBHOCTH 259 cocrasnser 2,6-107% Ku/mpoGa.

lpuGopr n obopyposanne. 1. PagnoMerpuueckas yeTaHOBKa
THR2 YMQ Han BH3KOQOHOBHHL y-CIEKTPOMETD.

2. Koacnka {xpomarorpadueckan), Ruamerp 12—15 wmwm,
Borcora 150—-170 .

3. Boaokno u3 Jrroponaacra.

Peaxtupn. 1. Pochopmoanbnat ammouns (SMA),

3. AunyioBui (WiH DyTHAOBRHL) CTUPT.

3. AmmHak, 20% pacteop (MM 1U€/04b).

4, Pacreop 10 M NHNO3 + 0,2 M HNOs.

8. Asornas Kucaora, 1,5 H

6. Cephas KHCAOTZ KOHUSHTPHPOBAHHAS.

HoproroBka K avanusy, KOJAOHKY DABHOMEPHO 3af0AUHRIOT
BOJIOKHOM M3 (TOpOMAacta Ha peicoty 100—I20 MM, npoMuisalor
sHefoAblUKM KoAnuecTom (15—20 ma) amunosoro (GYTHACBO-
ro) cngpra & 3 #. HCl ass ynadenHs JIMIDHErO Crupra.

3areM Ba KONOHKY PaBHOMEPHO HAHOCAT CYCHEH3MIO: 1 1
OMA + 50 ma 3 . HCL Tocne toro gkak $PMA Gyider moasio-
CTLY) HAHECEH Ha BOAOKHO, KOJOHKY npomuiBalot 50100 ma
. 3 v. HCl ¥ ucnoabzylor gas anajusa.

Xon anaausa. 1. CoaanoKHeAblf NOYBEHHHBH (rpyHTOBHI)
SKCTParT, NoAydYeHHbA Npu sxcTpakuuy 200 r npobet 3 #. HCI
¥ HMeomul o6beM 800 Mo, NPONyCKaT HEPes KOJAOHKY CO CKO-
poctbio 10—15 mafmuu. [Hocse nponycKanHs aAHAJARSHPYEMOTO
PacTBOpa KOAOHKY npommBaiorT 150—200 ma. 1 u. pacteopa
NHNO;. .

2. Jas usmeperHs '"7Cs y-CNCKTPOMETPHYECKHM  METOAOM
Boile/leAHBll Ha KOJAOHKe Heskil cMuBaoT Becte ¢ ®MA 20 ma
259, pacropa amMuaxa (s 6 m. NaOll) B xwonery ans usme-
DEHHS

3. Oasn Hamepenns B-axThBHOCTH 157Cs MOCHERUHH SMIOHPYOT
175 ma ropsauero pacrsepa 10 n. NHNOy+2 1 HNO3. B saioaTt
suocst 20 ma 509 pacreopa HeSO, u 25 wmr HOCHTENs LEesHs,
3atem pacTBOp YNAPHBAIOT A0 BAAMKHHX COJef, gepeHocsT B
THICHh M TPOKBAKBAIOT NPH TeMnepatype ue souue 300°C.
OctaToK KOJMHYeCTBEHHO MEePEHOCAT Ha BOLJOXKY H HIMEPRIOT
ero B-aRTHBROCTb HA YCTAHOBKC THRa ¥YMD.

Konuentpaumo #Cs paccunThieaor no QopMyse

N .
- 21‘)‘ TR Ku/nipoba,

158



riie N—cuer npobm 2a suiueroM Qoua, umm./mun; 1 — sddex-
THBHOCTL YCT&HOBKH, JOJIH; p— XBMHUECKHA BBIXOL LE3HF, IGJH,

4.3.134. B MHUEBLIX NPOAYKTAX H PACTHTEJIBLHOCTH

Mpusnsn meropa. OB OCHOBaH .Ha Xonuentpupobaunu '%Cs
Ha ocagke ¢eppouyaBMIa HHKeIS. M NOCACIYIOUIEM BHIACJICHHH
€ro B Byje CYDLMSAHHCTOMCAMANOH WIH FEeKCaXJOPTeNAypPHTHOM
COJTH.

UygcTeHreasHocts Merofa n» 1072 Kufnpoba. IMorpewnocth
+=15%.

Peaxrnsst, 1. CTpoRuui asoTHOKBCHWH, 40 mrSr/ma.

2. Uesudt asorroxucani, 100 urCs/ma.

3. HMrrpnit azotuokucabt 40 mrY/ma.

4, AzotHas KHCADTA, YA Bec— 1;35.

5. Coamstnan gucnora, yi. pec— 1,19

6. Ammuak soguwil, 25Y% pacreop.

7. AMMonuil aBeNeBOKHCABN, HacHLIeHHHH pacTROp.

8. Enxnit natp, 10% pactsop.

9. Hukeas asornokucasidl, 10% pacteop.

10. Hartpuft KeaesHCTOCHHEPOAMCTHIA, 10% pactsop.

11. Teanyp, AEsyokucs, 10% pacTBop {(cM. HHKe}.

12. AperoH.

13. 3tuacBmi cnupT.

14. Hoanctrpon.

15. 1,2-puxqopsTtal, BAE UeTHPEXXNOpHeTHH yraepoa {om.
HIKeE).

Ocraabibie peakTHBH NepeuHcaeHsl Ha ¢, 155—156.

Hpurorosnenye peaxrusos. 1. Jeyokncs tesnypa, 10% pac-
teop. Pacthopsaior 10 © AByOKHCH TC/IYpa B KOHUEHTPHPOBaH-
#ofi HCl npu warpesassn. PacTtBOp OXIaMEBROT, NEPEHOCAT B
mepiyws 100-M5 xoaGy ¥ HOBOAST AO METKH KOHUEHTPHPOBaHHOM
coaAHOH KHCJIOTOR.

2. Pacreop noJxcTHpona. PacTtBOpRIOT 5 r CTPYIKEK NOJH-
cripoas B 100 Ma AHXIOPSTana HAH HETHPEXXJIDPHCTOIC yIjie-
pOBa, BCTPAXHBAA KOJOY, 3AKPHITYIO NPOBKOH.

Xop, ananusa. 3oy (20—30 r), nOAYYeHHYI) CHHTAHHEM
APOAYKTOB HJAR PACTHTCABEOCTH NPHM Temnepatype 450°C obuge-
HPHHATHMH METUAAMH, NOMELLAIOT B TEPMOCTOHKHN cTakaHl, RHO-
cat pacteop coau Cs — 100 mr, Sr—40 mr, Y —40 mr*, pac-
teopsiior B 3 H. HNO; HepacreopHsuiyiocs acTs 304M pacTh-
TEABHOCTH NPOMBBaloT pasbaBaeHHON a30THOR KKCAOTOH, AHC-

* [Ipn oupeasnesse ®Sr 0o pouepremy Y orcrpaxumedl hocaefHero
MHOMDEK, nocstean NTTPHR e RHOCAT.
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tHaanpoBauucH Bofiof # NepeBoAsT B PACTBOP 1IOCAC BTOPHUHG-
ro 0304eHHS. PHABTPAT H -NPOMBLIBHEIE BOAM OOBCAHHRKT H, B
cayuae #HeOoOXOAMMOCTH oupeliesienns “Sr okCanaTHEM METOLOM,
Robaensntor aMuuak 230 pH 15, HMa ropsuerc pacteopa ocaxaa-
0T OKCadaTil LIeASMNO-3CMEVbHHX  3JEMEHTOB  HaCHINEHHLIM
pacTBOpOM IABEAEBOKHCIOre ammords, Ocafok OCTaBARIOT HA
ropayer BogsHol Oane Ha 1—1,5 y, OPOBEPAKT NOAHOTY OCAN-
Hetns, OTHHALTPOBRIBAIOT U IPOMBIBAIOT BOAOH, collepkamyed
oxcanat-uoHbl. B ocapke onpegensior “Sr*. Quanrtpar W npo-
MBBHEIE BOfb, 00beauunawr, AoGapasoTt 10% NaOH nxo nayana
spnafenns cuapookuck (pH 4--5). 3arem B pacTBOP nocneng-
Bafeabu BHOCAT 5 Ma 10% asorrokucaoro nukeas M 5 ma 109%
(eppounaunia Harpua. Ocanox ¢GeppolEaHuia HHKENd, COAep-
Kaluui uesuii, OT(QHUALTPOBEIBaloT, NpoMbisaioT -0,1% pacTsoponm
UISJIOYR ¥ NPOKaAuBalOT B Mydent npu Temnepatype 400—
500°C. Braeicune '¥Cs fIpou3BoAsT AByMA crnocofam.

I cnoco6. [lpokanenumii OCajJoOK fI€PEHOCAT B CTAKaH, 3a/H-
Bafor 30—40 ma 3 k. HCl u uarpepant Ao xunednsi. Hepactso-
pHBUINECHA, yacTHUN OTGUIPTPOBHBAIOT, HPOMHBAIT Ha (HIBTPE
3 1. HCl, OBwem pactBopa AoiiKeH Obith He Ooxee 50 mau.

QuiabTpaT OXABKAAIOT H BHOCAT 3 MJl CBRXKENPHIOTOBJIEHHO-
o Hacsumessoro pactsopa Ni,1. Evas pactsop Oypeer, aodas-
ASIOT CyXylo toab CyAbHTa nam MeTabHCyAbQuTa HATPHA AO
ofeciupeynpains. 3ateM npuansaiot (,8 Ml TPeXxIOPHCTOR Cypb-
Mb H DACTBOP XOPOINO NepeMEmnsuloT CTEKARHMON fanouxoll no
obpasopanus kpacHoro ocanka, Ocafoxk BHIepXHBAWOT 1,0—
2,0 4 uHa aAeasnoi baHe.

Mpumeyanne HAorna obpasyercs ocafiok T@MHOLO LBeTa
BaH ¢ Geapy HajeToM. B Takux cAyuasx RPOBORAT nepeccaxpe-
nKe. [lan 370TO OCAROR PAcTBOpRoT B Boxe. Hepacteopusiuyocn
4acTb OT(uABTPOBEIBAIOT, @ B (PUALTPAT R0O0aBIAKT KOHUEHTPH-
posanuyro HCl o noayuesns 3 H. pacrsopa, oxfakAawT H Ho-
BTOPHIOT OCamAcHHUE.

OTcroapuiniics OCafoK OTAEASIOT LEeRTPRyrHPoBaAHHEN, NPO-
MbiBawT 3—4 pasa ACAAHOH YKCycHO# KHCJIOTOR L0 OCBET/EHHA
MPOMBIBHLIX EOA, 3ATEM STWIOBHM COHPTOM HO yAajeHHA 3apaxa
YKCYCHON KHCJIOTH K CYWIAT NOA HH)PAKDACHMIMH JYy4ani.

Bricyluensplt OCafioK NEPEUOCST HA NDPEABAPHTEILHO B3Be-
LIEHHYIO TOKICKKY, GHKCHPYIOT CNHPTOM, BSBEIIMBAIOT AAR KOHT-
pO/is BHIXOA& HOCKTEIA H ONpeeasio? [-aKTHBHOCTb BhRIAE/AEHHO-
ro npenapara 'YCs.

* flpu onpepenenun “Sr Ha OTASALHON HaBeCxkH, OCAMACHHE OKCAIATOR
He APOHIBOART.
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11 cnocob, Obpasyiollyeci DR PASAOKEHHE (epPOuHaRHAOS
xapbonatn Cs, K, Na, Ni u Fe ofpabarmpaior 30—35 M Xou-
nenrpuposannoii HCI npe narpesaHil, sareM  OXAaXA2WT Ha
jeyaHol Gane s tevenHe .1,5—2,0 u (ayulie OCTEBHTL ' PUALTPAT
Ha HOub). Bhimasmyf OPH® STOM ‘XJIOPHA ‘KaAHs H HEPaCcTBOPHB-
mafics OCaJOK OTAEAHIOT. INeHTPHQYTHPOBAHHEM, IPOMHBAIOT
3—4 ma xouuentprposakuofi HCl ¥ orbpachiBator QuisTpaT B
npoMhBHLE BojH o0befHHSOT (06muil o0beM pacTBopa He Ipe-
pritraer 40 Ma) # 3 APO3PayHOrD PaCTBOPa-Ha XOJAOAY ocaxia-
w71 ueauk 2--3 ma 10Y% pacrsopa’ DKHCH TeIYPa B-KOHUEHTPH-
poeanfoi HCI npu' wateHcuBHOM nepevemusanun. ' Ocamry #en-
TOFG LBeTa RAIOT NOCTOATh, 3aTeM HEPEHOCAT er0 B HeHTPHpYX-
uy npoGupky. IlenTpudyrrpyOT H-TPOMBEIBAIOT 0CAAOK 2—3 pa-
3a xonttestpuposannofi HCl, Tpu pafa ameroHoM, ofuH pas 3TH-
JIOBHM COHPTOM H ¢ DOMOHI[BIO [OCTEIHEro NIePeHOCcST Ha B3be-
OIERRYIO- AJKOMHBHEBYIO NOLIOXKKY HHEMETpOM 4 CM, DOKPHTYIC
OA€HKOH- u3 nonuctupona. IlpenapaT BHICYIHBAIOT, BIBEUIHBAIOT
H PECCYHTHIBAIOT XHMHUYECKHIl BulXOA.

Benuuuny aKTHBHOCTH H3MEepsIOT Ha MaJOOHOBON YCTaHOB
ke THua YM® ¢ topuoems cyeraukom CBT-13. Pacuer xOHIEHT-
panus NPOH3BOSAT AHAJOTMUHO pacuery Ha c. 197,

Jins onpepenenus Ko3hOARHEHTa Nepexosa OT CKOPOCTH cye-
Ta K aKkTHBHOCTH K 20 My konuentpuposarnofi HCI poGasasior
1 Ms1 THTPOBAHEOIQ PACTBODA HOCHTENS UE3MH, AJIHKBOTY KajuG-
poBaHEOro pacTeopa ¥Cs ‘H oCarKAa0T TeKCAXJIOPTEIIYPUT He-
3M4, KaK ONMHCAHO Bbime. I'pafyHpoBKy CueTHOf YCTaHOBKM 0pO-
BOAIAT TaK e, K&Kk B CAyYae BRJENEHH™ ~~~~ = =~wwg CYyDbMA-
HHCTOROAHAHOR COJH.

4.3.14. Onpepenenve Gapus-140 3 obuexTax muewmeln cpepw

Bapuit — mesounosemensnolll snement 11 rpynnm nepuonm-
yeckoil cHcTeMu sneMentoB. Ilpupoasnfi Gaphil coeTOHT H3 CMe-
ci cemMH CTabuisERX’ H30TONOB, CPEAM KOTOPHX mnpecBaajaer
B2 (71,7%). Conepxanne Gaphs B 3emuoil kope 5- 102 macc. .
Bo Becex ycroifuusmx cOefuHenMsx Gapult jByXsasieHTes.

Ot kanbuusa ¥ CTPOHUHAA GapHi OTAENSIOT OCaXKAECHHCM B BH-
Jle XpoMaTa B OPHCYTCTBHH YECYCHOR KmueaoTw. KosnudecTnenko
Gapuft OnPeReJsIOT BECOBHM METOAOM, OCamias e€rc B BHAC
cyabpara. HanGonée Bakuue  pajuousorons Gapuwm: '#'Ba
(Ti/e=12 cyr, 23.); Ba (Tie=175 roga, ‘23.) u "Ba
(Tife = 12,8 cyr, B, 1.02 MsB). ."¥Ba npuxofur B:paBHOBECHE
co cBouM foueprEM npopykrom La (Ty/; =40 4, B, ¥) 3a
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5,7 cyr. Bpema YCTAHOBAGHHS TONBHIKHOTO PaBHOBECHN MeXAY
MATCPMHCKEM. H AOYEPHEM HYKIMAZMH ONPEAEANIOT YPaBHEHHEM

9 .
Ag—A) A

B- u y-HaAydeHHuA, uenycxkaemue cmecsio HO0Ba 1100 a, puocsit
SonblION BKAGK B AKTHBHOCTL NPOAYKTOS JALJICHMS ypaHa B Te-
yeHHe MEPBLIX HECKOMBKAX HEACTh. '

Jl1s BleneHHs PaRgHOK30TONOR GAPHA K3 PACTBOPOB HCTIOAL-
3VIOT ocamienne cyanbara dapusn.

- ApunpHn MeTona. OH OCHOBAH HA HOCJACAOBATEABHOM BbULE-
nenpi Ba ¢ HOCHTEIEM B BHJle XPOMATa H 38TEM B BHAC €YJb-
$aTa. :

PeaxTusel, 1. Pacteopst nocureseit: a) Oapuil XJOpHCTHA,
50 mr Gapus B 1 Ma; 6) crponuxit azoTHOKKCALE, 20 Mr cTpoH-
suA B 1 Ma; B) JadTan asorrokacabil, 20 mr snanTaHa 8 1 Mma.

2. Consinas Knciora KOHUeHTpuposapuag, 05 H., 2 n.

3. Cepuasn xnacaota, 10% pacrsop.

4. Yraekdcenti HaTpHA, Hachiulendpil pacTeop. -

5. lNuppoxcunawmuy, 10% pacrsop.

6. ¥kcycras KHMcEOTa, B H. pacTeop.

7. YRCYyCHOKHCALIH aMMouuil, 3 H. pacrsop.

8. Ilepruppons, 25% pactsop.

9. AmmHEak, He comeprcaumpd COs.

Xop anannsa. Hapecky soawm {10—20 r) nomemaorT B dap-
HOpUBYIG 4amKy, BHOCHT pacTsophl HocHTeaeh: OGapun 50 wmr,
crponuus 20 mr, santasa 20 mr. IIpofy cMayHBalOT KOHUEHTPH-
pOBaHHOR coAAHOf KMCNOTOR n3 pacdeTa 2—3 Ma Ha 1 © 304w,
NOMEIZT KA BOAAHY© GaHIO H BHCYIIHBAKT COACPHKHMOE 10-
cyXa [pH NEpHOZHYECKOM nepemelnnbarun. ONEpaLF© TOBTOPH-
T 3—4 pasa. Ecan Hasecxa He CAHIUKOM Benuka (Ao 5 r) mpo-
6y JIydlle NGAHOCTBI TIEPEBECTH B PacTBOp JuOOHM H3 ONHCAH-
HBIX paHee METOHLOB. i ;

Cumecr BHnenaursaor 150—250 ma 0,5 H. coaanoft KHCAO-
7H. HepacrsopmBlumpiica ocazox mnoclie TPEXKPaTHOTO NpOMERE-
wus ropsauelt 0.5 H. coaanchk kHCAOTOH OTOpacHIBAIOT,

DuAbBTPAT H NPOMEEBHBEE BOLB HArPEBANOT A0 KHNCHHS H JI0-
OaBJAAIOT N0 KAOAAM OPH HenpepelsHoM mnepemewmnBannn 10%
rOpRUMA PACTBOP cepHOR KHCAOTH KO NOJMHOTO OCAXKIASHHS CYab-
¢pata Gapus.. Kunatar pactBop ¢ ocagxom 1015 mun. [Tocae
oxAamiacnns OTOHARTPOBHBAKT OCAAOK, IpoMbIBAOT 4—35 pa3
ropsueil ‘BONOI, KoaxuecTBCUHO Nepenocat B 100-Ma crakau, ao-
Gasasor |—2 r yraeknchors uatpus W 5 ma. 10% pacrBopa
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rufipokcuaMuna. [lodyuesHyio cMech B tedenne 4—6 w marpe-
BawT Ha kungne# OSane, AOGABAAA BOAY [0 MEPEe HCHapeHHH.
Pas6asasior Bogoi o 50—100 ma.

Ocapok KapOoHata . Gapmsi OTQHIABTPOBBIBAIOT, NPOMBBAIOT
ropRueit BOKOH, PACTEOPRIOT B 2 H. CONRHOR KHCIOTE. ECAH oCa-
JICK He KOAHOCTRIO PacTBOPHICH, :Te 06paCoTKy COROH HOBTO-
pAOT. )

K pactBopy AoGasngiorT 5 Mr, CTPORHMs, HEATPANHIYIOT aMm-
MHAKoM, UOpHANBAIT .5 Ma  Gydeprofi  cmecn (2,5 mi 6 h
CHyCOOH + 10 ma 3 B, CHCOONH} 5 BarpesaioT Ha KHIs-
el soasuoft Gase. JoGasasior 10—15 Ma:- 3. H. pacTBOpa Xpo-
mara KajHs AJs OCaxieHHHs XpoMara-Oapus. (pH npx ocax-
neHun Aoixed OH1b 4,0—4,5). PactBop ¢ OCaAKOM HAarpesaior
15 MuH, nocse. OXJANAEHHE OCAAOK:OTPHIALTPOBHBAKT, NPOMK-
BaIOT 5—T7 paa BONOH M DPACTSOPAKT B MUHHMAJBHOM KOAHYE-
cTBe coasnoi kucaotH (1 :D).

B pacreop ssocatr 10 mr-saHTaHd, BECKOJIBKO Kane/b nepe-
Kuce BOgopoda (anisn Boccranosiaenns Cri*t gmo. Cri*) u nocae
HarpeBanus (#A8 HoAHOre pasaoxenss HgOg) ocaxcaaior Ges-
YTOMLENM aMMHAKOM THAPATH :0OKHCEH JanTana B Xpoma, Oca-
LOK OT(HABTPOBHBAIOT H OTOpACHBalcT. 32HHCHBAIOT BPEMs OT-
deneHus 40La or *°Ba.

QUALTPAT BOAKUCHAIOT RO C1al0-KHCVIOH peakuHu 2 . coas-
HOH KHCJQTON, HATpPeB&IOT AC KHOEHHS H-K PacTBopy mnpubasis-
10T 0O KanjsaM [pH HenpephiBHOM HepememuBanmn 109% cepryiwo
KucaoTy. Pacreop ¢ BMNABIIHM OCafKoM cyAbara 6apns Kums-
AT 5—10 MHH, OXIaXAaK0T, 0CaA0K: OTQHALTPOBHBAIOT, POMbI-
BawT 5—7 pas AHCTEAIMPOBAHHOH BOAOH.

ITocse . . BHICYIUHBAHHMI H NpPOKAJNHBaHHA IIpH TeMOepaType
700°C cyandar Gapusn HaHOCAT Ha DOAJIOKEKY, BSBEUIHBAIOT H
HSMEPRIOT ero P-aKTHBHOCTL. uepe3 5 ¢yt nocte oTheaeHnus “La
ot YBa.

Konnenrpaupio **Ba B npobe BHunchator mo gopMyde

A = __u_.ﬂ__— KH{KF(J)«'
p Pexp (—at)

rae N—cropocrs cyera M0Ba—M0La (3a- BuNeTOM QoHa),
umir/mun; K — xosddrunest ‘mepexofa or: HMIL/MHH K Ki A%s
1408 a—'La; p—nonpaBKa Ha - BHIXOX HocHTeasn Ba; P— macca
(o6nem) upobui, Bagrofl -ma amanus, kr{a); t—speMst pacnaja
H0Ba, 5 cyT.

I[lpuMevanne KoBHeHTpauHR “°Ra n 2Pb-—0Bi, snae-
JIAIOUHXCA COBMECTHO ¢ cyRedaroM OapHd, Mais N6 CPaBHEHRIO
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¢ KoHuenrpauucll M'Ba, ecru awann2 npob APOH3BOAAT e nNO3A-
Hee, yeM yepes 3 mec noche ofpa3oBadHs NPOAYKTOB NeneHHA.
4.3.15. Onpenenenne nosonug-210

D107 3neMEHT He HMeeT CTabHABNLIN H30TONOB. PaanCakTHB-
utiit 29Po 06pa3vercs 1o cXeMe

210p} .__ﬁ:__,, 210R; _E; 200p, -t
22 ropa 5 cvr 1384 cyr .

Siapo 29Po wemycKaer a-uyacTHRE C suepruefi 53 MsB =
Tifs = 1384 cyr, npeepamasnce B cTaGuabuunii 206Pb. [Tononrud
pacnoaoxer B VI rpynme NepHORHRECKOR CHCTEMH 3JeMeHTOB
¥ wBnnercs Rakbonee Onusxum rToMOnOTOM Teanypa. OnHaro,
HeMEeTaNNHYECKHY XapaKTep V NOJOHHS NPONBASETCH CRABLEER,
gem v teanypa. HanGoaee ycrofiuHBas BaNeHTHOCTS NMONOHAN —
1V. soccranopnTesn (SO, rrapaswi) nEPEBOAST €70 B HEYCTOR-
4yHBCe ABYXBaJleHTHOE cocTosivue. M3peCTHHM TakiKe NOZOHATHI,
B XOTOPHX Po mecTHBaJeHTeH, H NMOJOHAML, aHAJOTHYHEE CYJb-
dugam. YerwpexsaneuTrHuf NonoERii B pacTsope Jjerko obpa-
3YET KOMILTEKCH € Pa3/HuHEIMM AHHORAMH W JErKO THAPOIA3Y-
cercn. Ero uuTpartn Manopacteopumi. B menounom pacrsope
nononuit obpasyer nojoHuTH. KoHuenTpains JIONOHHA B vpaHo-
pulX pynax paera 7.6-107 r/r ypaua (B yCHOBESX pajlHOaKTHE-
HOFO DABHOBECHN), B M3BEPNKEHHHIX nopoxax — 3-1079%.

Tlonounk HaXonAT MHOTOMHCJEHHLIE TIPHMEReHHs. B cMmecH ¢
GeprstneM OH 06pa3yeT WCTOYHRK HeRTPOHOB; Q-H3XYUEHHE NO-
JIOHWS UCNOJNB3YIOT B PAIHAUWOWHON XHAMHA M pagHoGHONOTHE.
Tlpx muvepaaHsaund npob, conepRammX NONONHA, HEBO3IMOXKEO
CYX0€ Q30JIeHHE H3-32 eTo jJerywyecTH. T1o3TOMY pasnoikeHHe fpo-
H3rogsT 00paloTrofl Npol OKHEAWTEMAMH.

Nz pacTeOpOB NOAOHER CHOHTAHHO BHIZENRETCA HA MOTalAN-
veckwl AHCK, ©OOnui0 HHEKeneBwf, MeRunifi HAE cepelparmft.
DTOT METON HAILBAKT EKTPOAHTHYECKMM 32MEIIEHHEM HJIH
GectoxoBEIM® anexkTpoan3zoM. OcaneHRe HAeT Mo ChAeAyomeft
cxeme 4 Me?—4 Me*+ + 4e, Pot + 4e = Pof,

Mpn onpegeseuuy NONOWHS CHEAYET NPHHEUMATH MEPH  JIN
NpenoTBPAEHHA ero COPOUHH HAR CTeRNe; PacTBOPH JIOAMHK
6otk npubaranrentHo 2 H. no coannofl KucigoTe H He Bmxe 2%
o JMRMOHHOH.

Bo Brex cayuasnx NpH OCaj)KAEHHE MOJOEMH HA MENHVIO nAa-
CTHHKY CleAyeT NPMMEHSTh TOJABKO COJSHYIO KHCJOTY, & He a307-
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HYI0, Tak KaK Tocaclisis PactBopsieT’ (0co0eHHO CHABIO RpH Ha-
rpesaiun) MeLs. OCaXK/JICHHIO -TONOHEH Ha NNACTHHKY MelaeT
HOH TpexBadeutHoro xedesa (Fe) ecam RoauuectBo €ro B
3NEKTPOJKTE NpeBhiuzer 10 Mr. :

JJs ycTpaneHys BRHSHES -Xeneza HofaBnsiioT acKopOHHO-
BYK) KHCAOTY, BD{fCTaHEBJIHBBK)my]O 'rpemsaﬂem"ﬂoe Kese30 B
JABYXBaNEHTHOE, KOTOPOE HE MELIAST SJEKTPOXHMHYECKOMY QCaxK-
neHmo  nonopuAa.. O6beM  PacTBOpa ! He ZOJNKEH npPeBnNaTh
100 ma. Ilpu atom 32 19 Ha TJIACTHHKY Bhcssiercs oxono 70%
HOJIOHHS.

4.3.151. B PACTHTEJABLHOCTH # TNHIMEBHIX HNPOAYKTAX

Iipununn  meropa. OH OCHOBARH H& SJACKTDOXHMEYECKOM
OCaXKAecHAH UOJNOHES Ha -HYKGJEBOM JIHCKE M3 COJISHOKHCJBIX
pacreopor. XuMuuecknf BHXOZ Hoaorms 90%.

Onpejlesienne NONOKAA GPOHSBOKMTCA O «-akTHBHOCTH. UyB-
CTBHTENLHOCTE MeTofAa n- 1071 Ku/apoba.

Peaxripsl. 1, A30oTHast KHCNIOTA KOHLUEHTPHPOBaHEAasA, 2 H.

2. Coasinasg KACHOTa KOBUCHTPHPOBaRHAS,

3. Tlepexucy BOEOpOIA.

4. JIHMOHHaA KHCJOTa.

5. AckopOHHOB2S KHCAOTA.

6. CoBpT pexTHHKAT.

. 7. 2dmp.

Xon anaamsa, K npobe maccoh 20 r, momemennoii B 500—
700-ma1 crakan, no KapasM npuGapasner 50 MA KOHUEHTPHpO-
BAHHOH A30THOH HHCJIOTH. PACTBOD VHEPHBAWT A0 MUHEMAJIbLHO-
ro ofbeMa, CHOBE NpRANBAIOT S0 Wi KoHmeHTpHpobannof aaor-
HOR KHCAOTH M ynapuBsHWe NpOAoaxanT 3—4 vy. 3atem k npo-
e TOMHMO KOHUEHTPHpOBAHHOH as80THOH KHCJIOTH J4O0aBAsiorT
pacTBop RepeKHcH Bomgopolla uepes 1015 My mo 4—8 M K
NPONQIDKEKT OKHCACHHE, CACAA 33 .TeM. 4T00W OHO NPOXORWIO
cnoxofigo. Komer, MuHepaji#zalu# ONPeASISIOT NO. HCYe3HOBe-
Emjo OyphiX Iapos UpH NpHAMBAHHY NEPEKHCH Boacpoda. Kui-
gue npoSul (MonEKO) HANRPRIOT B cTaKah, npubasamior 200 ma
KOHUEHTPHPOBAHHON, KHCJOTH, CTABSET HA SACKTPHYECKYID RJANWT-
KY H BHN2pHBAIOT. O MHHHMAaNbHOTD ofbeMa. Jaflee MHHepaaH-
3YOT KaK MpoOH TBepAEX NHIUEBHX NPOAVKTOB.

TlonyuenHbie HHTPATH NEPEBOAST B XJOPHAN, LAS YEro a30T-
HOKMC/Ibifi PACTBOp BHI@PHBAIOT (A0 MMHHMMAaAbHOrO obbeMa, o
KanagMm NpMAHBAKT ~ 50 MJ KOHHCHTPHPUBABHOH conaHOoR KHC-
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JAOTHL H BHOBH YIApuBaloT RO MuuHMaabHoro obbema. [pouece
nostopaor 3—4 paza.

Honyuennutft pacreop (~ 7 M) nepesocsit ¢ noMomeio 30—
40 ma moas B 150-My crakas, 3avem npuamsator 30 Ma KueaoT-
uofl cveck (va 1 o 1 1. coamrpoilt Kucaoru 20 r numonnofl xucho-
TH) # 250 Mr aCKOpGHHOROR KHCAOTH (o OBecHBEUHBAHNET HOHA
TpexBaJdienThHoro eaeaa). ComepxuMoe AOBONST IHCTHIIHPO-
BaAaol sonoRt no 100 M.

B pacTBop nOMemamT AMCK H3 HEKEACBOR GOJbrH, TORBE-
WEHHEA K CTEKAAHHOMY KDPIOUXY T2K, uTo6nl OH HAXORMJICS B
LeHTpe pacTBOpa ® He KaCajcs CTEHOK w Jra. JIuCK npexsape-
TeNBHO OobesXEpHBAKOT CHHpTOM, 3(HPOM. OCBOBONmaT OT
oxucHON naeHKH (ONYCKAT B 2 H. A30THYIO KHCAOTY} H TPOME-
BaloT EHCTHANHpOBanHOA Bonofl. Harpesawr cozepxmMee cra-
KaHa Ha Kunsmed BofsHo# OGade 6 4, NCPHOHHYECKH HepeMelln-
Bas pacTBop BpamenneM aucka. O6BEM KUAKOCTH AOJXKCEH GHTb
paBHbiM 100 MA B TeueHHe BCeTO BpemeHH BHICACHHSH, HOITOMY
HeobxoauMo RoGaBasTe K npobe NHCTHANHPOBZHHYIO BOAY MO
nvepe Henapenms. OcaxAense TORORHA CHIBHO 3aBHCHT OT YCJIO-
BHii TIPOBEZEHMR Tpouecca, NOITOMY Bee TpeGOBaHMA JOAKHE
crporo co6M0RaThCH.

BrnuMawT ABCK H3 PaCTBOPA, NPOMLIBRIOT BOAOH, BEICYIIH-
BAIOT HA BO3AyXe B H3MEPHIOT CKOPOCTH CYETa @-YaCTHIl ¢ IBYX
CTOPOH HHCKa Ha CUHHTHAIANAOHHOM C-CYETYHKE, NPeABAPH-
TeABHO OTFpalyHpoBanHOM. [IpH 3TOM MOXHO DOJL30BATHCH 3TA-
JaouoM u3 %Py, nHaMeTp KOTOPOTO He NOAMEeH OTAHYaThCH OT
AHAMETpa MMCKOE, TPHMERReMHX 45 Bhiedenus 2°Po.

Jins Kourposs HOAROTH BrZedenus 2°Po B pacrBop nome-
waloT HOBHH AnckK Ha 1 u. Eca ero axkTHBHOCTL CKAaXeTcs 3a-
MEeTHOR TC CPABHEHHIO ¢ AKTHBHOCTLIO TEPBOTO NHCKA, BHIARAN-
10T NONOHHI Ha TpeTHit auck. OnHako, xax npapuio, 90% Hyk-
JAKAA BHJEJAEYCH Ha NepBoM AHCKe.

Mocne waMepesns aKTHBHOCTH HKHCKH {PEKOMeHAYIOT NpHMe-
HSTb HEKeJepbie AxamerpoM 3 oM H romumkof 0,6 MM) nesaxrs-
BHPVIOT, AJ5 4ero HX JBAXKAB MOIOT KOKUEHTPHPOBAHROH asoT-
HOH KHCNOTOH, NPONONACKHEAaOT HIHCTHAJHDOBaRROH BOXOH, 3a-
TeM §HCTAT HaxzauRol Gymaro u cHoBa ABamALi ofpabGarhea-
10T KOHIERTPHPOBAHKOH as0THCH KHCAOTOH, BOMOM B ZUOETOHOM.
Takasn ofpaBorka obecneynsaer 90—96% nesaxTHBAUUE.

Konuentpauuio NOACHKA B npole DLIUMCARIOT 1o dopmyne

Po

Kufxr,
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roe N — uncio uMin/MHE ¢ OLHOH CTOPOHLL MIACTHHKY 32 Bhiye-

-toM Goua; Ny—uncsio HMO./MEH ¢ Epyroft cTOPOHLl TJACTHHER
sa BriuetoM (oHa; P-—macca npolu, B3RTCR Ha aHaIH3, K
K — xosddrupent nepexona ot HMO/Mun K Km; p — nonpaska
Ha BHXOQ.

MNpumevanne VCTaHOBKA IS H3MEPEHHA Q-aKTHBHOCTH,
umeromas $ou 3—6 mmno./mus u shdextusrocts 20% mng rou-
KOCJMOMHBIX HpPenapaToB, RO3BOAMET JOCTATOWKO HaJACKHO Ofpe-
Aeautn 1-10712 Ku 219Pg.

43.15.2, B MOYBE

Tipuaunn merona. OH OCHOBAH Ha 3JCKTPOXHMHYECKOM OCAXK-
JeHHy TIONOHHS Ha HHKEJCBOM JHCKe H3 COJSHOKHMCABIX PacTBo-
poB. Xumuueckufl Buixoll nosonus 70%.

Onpenenenye BONONEA APOHIBOIHTCH NO q-akrasHotTn, Yys-
CTBHTENBHOCTE Mercofa cocrasiser n-10-18 Ku/npoba.

Peaktupwl. 1, AzoTHas KHCJOT2 KOHUEGHTpHpOBawHHAA, 2 H.

2. TlnapukoBasi KHCAOTZ.

3. Consnan KHGAOTZ KOWUCHTPWUDOBARHAR.

4. JInMoOHHasT KHCHOTA.

5. AckopGEEOBas KHC/AOTA.

6. Cuupr.

7. Ddnp.

Xon ansaawza. Iun onpemenenun ?°Po mocratouro B3ATh KHa
aHaau3 1—5 r nousst. MeTonuxa onpefeacuus ?'°Po B nouse oT-
JHY3€TCR OT NpHBENEHHOR Buime #aa Oxorpol JNHL RepeBeAe-
HHEM B PaCTBOD.

TMoMenmator MeKo DacTepPTYIO HABECKY NOYBH B MAATHHOBYIC
yamwky, OcTopoxk#o cMmaumpawpt (B taydze KaplonaTnwx nous
- TPOHCXONHT OYpHOe BCNEHHBaHHE) KOHUEHTPHPOBAHHOH a30THOM
Kecaoroll. ITpuaueator 25 M NAABMKOBON KHCNQTH, TOMERIAIQT
Ha KHIOSIY0 BOOsHYI0 G6aHio. BHmapmealorT noutH pocyXa.

OcTaToK CHOBA CMAaYRBaIOT A30THOH : KECHOTOR, NpHARBRICT
25 M nAasPKOBOA KHCROTH. BHnapHBaiOT. HepeMellMBawT naa-
THHORPEM {TedioROBHM) ‘marteneMm. TIpH Hnaeecke noueBw 1 1,
CAeRveT NMPOR3IBECTH He MeHeg NuTH o6pabOTOK NNaBHKOBOH KHC-
notoH, npH Hapecke 5 r-—He meHee 20 obpaboTox.

K cyxomy ocrarky npuaupaloT 10 'mMa kORUEHTPHpOBaHHOM
A30THOH KHCJIOTH, BHIRPHBAIOT TIPH NEPeMelHBAHHH TIOUTH A0-
cyx%. TTosTopsiror 3~—5 pas. Ans NOAHOTO yaaleHrs ¢Topa H3
npod. :
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Hpraubaior 5 wawky 50 Ma 2 H. a30THOM KHCAOTH o Jo0H-
BaOTCA MaKCHMajabuoTo pactsopeuns. CamupaloT pacTsop B cra-
K4H, 34 K 0cajiKy RpMaHBaior 25 ma 2 #. a30THOf KucaoTsl 1 ne-
PCMEUIHBRIOT ISl MaKCHMaJLHOTC pacTBopeHust. Causalor pac-
TBOP B TOT JK€ CTakaH.

Ecan ocraetcs mepacTeopuBuikficst ocrarok; o6pabaTeisaiot
€ro, Kax NpeiKae, asoTHoH, MJIaBHKOBGH I BHOBL A30THON Kuc-
JiotaMH. PacTeBop BHINApHBaioT AO MuHAMajbHOTO 00bema. [1ph-
AHBAKT pPaBHHEE 00beM KOHLEHTDHPOBAHHOW CONSNHOI KHCJIOTH
H CHOB2 BHIADHBANT ZO MHHHMAJNLHOIO obbeMa.

Boinapusanye ¢ CONRBOE KHCAOTOH NPOM3BOINAT €lfe TPH pa-
38 OA% OOAHCrQ YAAICHHA a30THOH KUCAOTH (0 NpexpalleHHs
BHAeReHHR OYpPuIX NMapos oxkHCAOB asota). llanee mpoeogar ob-
paGotky, anaforudsy obpaborke, ykazaHuo# na ¢. 167, o ¢
COoNBIIMM  KOJHYECTBOM  BOCCTAHOBHTEAs (A0 HCYE3HOBEHH:
OKpackH HoHa Fe*d),

MlouMeuvanre TloaHOTY BBIZENEHHS NOJMOHHS H3 DPacTBO-
POB TIOYBHL MOJKHO KOHTPOJEPOBaTH ¢ MOMOLILK B-H3ayyarens—
27Te, Bemywero ceOf fipH 5ACKTPOXHMHYECKOM BHIIGICHHH [O-
ACOHO NGJHOHRIO.

4.3.16. Onpeaeaenne cerrua-210

CegrHeun — xuMEyeckufi ajement IV rpynnit neproIHIECKOH
cHCTeMBl aJeMenToR. Cpelsee cojepmanie CBHHUA B 3eMROH Ko-
pe cocraeaser 1,6-107% macc.%.

B XHMHUECKHX COCIHHEHHAX CBHHCL, B OCHOBHOM, ABYXBa-
aedren. [To cpaBHerHio ¢ Oosiee JerKHMME 3JE€MEHTaMH TOR e
HOAIDYNIE — repMaBHeM H  OJ0OEON — YETHPEXBaNEHTHOE  CO-
CTOSIHME AJIA CBHHUA MeHee ycrofuuso. JIByXBajdeHTHHH CBHHEN
ofpa3ayer: a} pacTBOPHMLIC B BORE HHUTPAT, KJAGPAT H AKETar;
6) MancpacTsopuMHe XJAOPHA ¥ (TOPHL; B) HEPACTBOPHMELE
cyabart, kapbosar, xpomat, ¢docdar, moanbaar, cyaedHZ. Y
cBHHLA HabmioaaeTcs CKAOHHHOCTH K 0GPA3OBAHHIO KOMIIEKCOR.

Baxuefimpe paJROaKTHBHHE H3oronm cBHRH2 PPb (Ty/p =
=33 4, ) ».8BPh (Tyfy = 23,3 roaa, B).

43.16.1, B LOYBE, PACTHTEJBHOCTH ¥ NHILEBLIX NPOAYKIAX

Mpuupnun meropa. On ocHoBax Ha aHHOHCOOMEHHOM BRifeje-
NHE cBHHUE u3 2 M. COJASHOKHCAOrO pacTRopa Ha aHHOHHTE
33-10I01. Tocae necopbuup €O CMOJM CBHHEIl OCAaXAAKT B
BHAe xpomarta. PanuoMerpuueckoe olpemenenne 2¥Pb upousso-

12 a. 3ar. 635 i69



IaT no Aouepnemy ZI0Bi. UyBcTBHTEABHOCTL MeTosa n-10712 Kuf
npoba. orpewsocte Meroaa = 20%.

Peaxrnpw, 1. [leperach HATPHS.

‘2. ConsHas XECAOTA, KORLEHTPHpOEankas, i, 2, 3, 0,01 u.

3. AsorBas KHCAOTa KOHIEHTPHPOBAHHAS.

4. AMMuEAK BOAHBIR KOHUEGHTPHPOBAHHKEHL

D, YKCYCHES KHCACTa KORLNEHTPHpOBannas.

6. Bygeprnas camech: 1} M ykcycHas xucaora + 1 M ykeycio-
kucanit gatpui (1:1). )

7. Duxpomar Harpus, 10%  Boasmm pacTsop.

8. Cuupr stasosui, 90%. .

9. Ionnoxcrataaen, 1% pacTeop WAW XKelatHH, 1% bonHLA
PacTBop (CBEXENPHIOTOBAEHHEH). .

10, Cpusen, a30THOKHCABIH, BOFHHIL pacteop, 20 Mr/my no

CBHHLY.

11, Cuona ammOHoOOMenHas Mapka IA3-10I1, Cl--gopma.

{Igdzaroera cmors; Kk andaudy, CMonry, HPeABRPUTENLEQ OT-
METYIO 0T axenesa 0% pacrsopoM HCI, samaunpaior B BOZE H
pacTHpaior B crynxe. Msmeapuenun Marepuaa (—100.ma). go-
MellalT B BHCOKKE JAHTPOBLE CTAKAH, 3aAKBAKT BOJON, HHTEH-
CHBHO DepEMEIUHBARIOT, He [PHIABAR PACTBOPY BpPALLATEALHOTO
Asuxenus. Yepes 40 ¢ nocse OpeKpailleRHA, NepeMeliHBaHus
OLICTPO CAMBAIOT BOAY X0 YPOBHS OTCTIOABIIErocs MarepHanka.
Qunepauyio NOBTOPAIOT A0 TEX HOP, HOKA ASKaHTaT He GYREeT co-
AEpHAaTh CHOALKO-HHGYAbL SHAYHTEALHOIC KOAHYECTBA CMOJILL.
3aTtes Ty e NPOHEAYPY IOBTOPHIOT.C: BpemeseM orcros 20 c.
Cmona, yxoasinas ¢ ASKauTaTOM, B 3TOM CJAyYae HCHOJAbIYercs
Aas paboru. Ocrasuiywcs Gonee KPynHylo (Qpakuuio cMONH NOA-
BEpraKT janbHefiieMy H3IMeNbUeHHIO. J%: aBalnsa HCOOABL3YIT
¢$paxuHio CMOJH, OTCTOSBINYIOCH B BOe -8 uuTepsasne 20—40 c.

_ arem cMmoay obpabarwBalor. /s nepepercuua B Cl--Qopmy,

HeobxoruMyl0 RR awannsa. Mg sroro orobpaHmylo Aas pado-
Tel (PaKkuMi0 MOMEUL2I0T B- MENHISIBHYI0 BODOHKY (04 KpPauoM
HaXOAWTCA TAMIOH M3 JaBCAaHOBOTO BOJIOKHA HJH CTEK/JSHHOIH Ba-
1H). Cvoay 343-1011 npomusator 2 u.-HCl u3 pacyera | 41 241,
HCI nza 160 ma cmoan. [locae 1010 ola roroBa K 3arpyske B
KOAMOBKY. XPavuTh HONTOTOBJEHHYIO CMOJY CaAelyeT NOA PacTBo-
pom 2 B. HCL

Pezerepayis cmoasl. T10 CKOHSaHEH paboTH CMOAY B KOJOH-
ke apombsaior 200 ma 1 u. HNO,, eomo#i ao pH mpomusroro
pacrsopa ~ 4—b5 u 3areym, 2 H. HCl co.ckopoctsio 1 ma/mun..

Xog asanssa. Hapecky BosEyiuno-cyxo noysw 6—8r npoka-
AuBarrT B Mydene npu -remmepatype. 500°C, BHOCAT HOCHTEND
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CBHHIA M HEPEBOAAT B PacTBOP CHAaB/eHHeM C HEPEKHCHIO HAt-
PHA WY PA3JIOHMEHHEM CMECHIO NRaBHKOBOR KHCAOTHL H KOHLEHT-
PHPORAHHON A30THOM KHCAOTHL

{Ipu amanuse soawl pactenufi (5—10 r) K AMUIEBHX NPOAYK-
Tos (20—50 r) dpaBecKy NOMELlal0T B TEPMOCTOHKHE cCTakal,
BHOCAT HOCHTeAb Pb m pacTBOpsior B KoHuerTpHpoBauunofi HCL
HepacreopHBLIHACH OCTaTOR OTOUILTPOBRBA0T, 030JNIOT B MY-
tdene u pacrsopsior B HoHnenrpuporarnoll HCL Pacreops! o6b-
eAHBSIOT H PasBofar sono# go 2 u. HCL Pacreop mpomyckasr
yepes KOJOHKY Auamerpom 10 mm, sanonxeHEyw 10 Mu cmoaw
co cropocTbio | MAfMHE. 3ateM CMOJAY B KOJOHKE NPOMBIBAIOT
100 ma 1 5. HCl ¢ 1ot e CKOpPOCTBIO, & CBHHEH HecopBm-
PY1OT CO CMOJIN, TpONycKas uepes Koaouxky 100 ma 0,01 n. HCI
co ckopocetsio 0,5 mMafmun.

Hecopbar ynapusawr go 10—15 ma, welivpanuayior 10%
ammHakoM Ao pH 1,5, marpesaior, K ropsdeMy PacTBopy DNpPH-
aupaior 5 mJ OydepHoro pacrtsopa # 10 ma 10% pacrsopa 6m-
xpoMara Hatpus (min ammonus). HarpesaioT Ha BoAsHOH Gase
B Tewense 1 4; mepHoxmyecku no 1 xamne Jgobasnss B Opoby
YECYCHYIO KHCJIOTY H NOAJHBas B BOAsHYI D2EKC BOAY AC I10O-
CTOSHHOPG YPOBHA. 3ateM nepeHocsT ocaZoK GHXpomara CBHHUE
B UeHTpHOYMHYI0 TpoGHpKy, NPOMHIBAIOT TPH Pasa BOAOR H
COHPTOM, H TIOMEMIAIOT Ha BIBCIICHEYO MEIMEeHb, Mumedb BH-
CYILIHBaKOT, B3BCIUHBAWT AN CHPCACHCHHA BRXGAE K OCTABARIOT
wa 30 cyr Aas Haxomnerust 2°Bi. Hamepenns axrtusroctn Z10Bi
NPOU3BOAAT HA ycTaHoBKe YM® ¢ topuosniM cuerurkom CBT-13.

Konuentpauuro *°Pb swmHcxsoT ne gopmyne

>

N
Azmpb == Azmsx = Tl;- Kafxr, {4)

rae N —ckopocTb cueta, BRIASJICHHOTO Hpenapata 3a BLIYETOM
¢dony, BMG./MEH; p — NOTPABKE HA BHIXOJ HOCHTEAA, AONH; P —
smacca NpobH, B3RTON Ha aHaMM3, Kr; K-— kostduumerT nepe-
cuera or HMU/uuE X KH Aas cnoasayemoro nprGopa.

[lpumevasue Ecan HYRHO OHCTPO RONYUHTH PESYALTAT,
MuilleHs H3IMEpsOT CPasy fOC/E HAHECeHH: XpOMAaTa CBHHHZ H
eme 2—3 pasa B Teyenre 3—I0 ¢yt (caepyer yuects, 4o OCa-
JIOK 3aXBaTHBaeT HCKOTOpoe KogawuecTso ?WBi m ero korueHTpa-
uMs cpa3y Moche BEIIGNICHHS Ke pabBna Hymwo). B srom cayuae
koHnenTpauyw 29Pb spuncasior no Qopmyse
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A - AgrmArexp (hoiog t)
210pt— : " ,

vb 1“‘*”*9 (‘—Mmmt)
rie A;— xoHueHTpauHs 2'Pb B MOMEHT [EpBOTC H3MEPEHE:,
BRYHCART o (4); Ay — sonuentpansd 9Bi B momenT JuoGoro
H3 JOCHAEAYIOUIHX H3MepeHmit, BrgmCaswt mo (4); t— spems
MEMAY MAMEPERURME, T, Asiog; = 0;00578.y~1.

Ka/kr,

48162, B NPHPOBEHBIX H CTOMHBIX BOOAX

IIpoby somm ofGnemoM 2—I10 -0 IOKKHCARIT KOHUEHATPHPO-
B2HHOH cONAHOR KHCAoTOHl Xo pH:1, npuaupatoT 2 MJI HacHeH-
HOrQ PACTBOPa XMOPHCTOTO KaJblHe Ha KamAbe £ 4 # 1 My THT-
POBAHHOID PAacTBOPA HOCHTEes! CBHHIA.

PactBop nepemeninpatoT, ROOABNAIOT CYXYW0 TORKODP&CTLPTYIC
cony so obpasosauns ocagra CaCQs, 3arveM pacTsop XJIOPHOTQ
wenesa (100 mr no enesy) m 15 sMa 109% soguoro pacrsopa
ammuaka (sa Kaxise 2 a). Harpepalor B Aa10T OTCTORTHCS.

IlpocsersenHufi  pacTBep QuABTPYRT, uepes OyMamubii
DUALTP «CHHNS JEHTa», OCRAOK. PACTBOPHIOT Ha $UALTPE B 2 u.
HCI z nponyckaioT. uepes KOJOHKY ¢o cmoaohi 2/123-10I1.

ll?nbneﬁmnﬁ XOJ aHaJH3a aHaJOrHYeH NPHBELCHHOMY Ha
c. 171

4.3.17. Onpepesenne panus-226

Panuf — paRHOAKTHEHHY oyaemenTt 1l rpyonH  nepHoAHue-
CKOfl CHCTeME SJCMEHTOB.- II0 XHMHYSCKHM CBOHCTBAM OH BECh-
Ma cxofien ¢ GapueM, Ho Gojee axkTHBEH. EAMHCTBEHHOE BajeHT-
HOE COCTORHKE papHo 2%,

CnabopacTBopHMEE CORH. pajusi -~ CynbdaT H KapCowmar.
Caofictsa cojefi paAns, B OCHOBHOM, AHANOTHYHEI CBORCTBaM CO-
siefl Gapus, OEHARKO DACTBOPHMOCTL ROCAERHHX, KaK NpPaBHJO,

- BHIEE. '

MspecTurn: 14 H30TONOB PajHa ¢ MACCOBHIMH uHcaaMe 213

¥ 218—230, xax HpHpOAHHX, TaK W NOJYUCHHBIX HCKYCCTBEHHBIM

_nyrem. Ileppmii HsoTon pauus-—?*Ra — 6pa Buielen #3 ypa-
nopofi cMonm g 1889 r.. O ofGpasyerca n3 wmonus (*°Th} npn
a-pacpalie H, B CBOIO Odepels, pacmajaercs ¢ Ty = 1622 roaz,
MCNYCKAS Q-4aCTHIW © sHepraefl 4,77..MsB.

Tpn H30TONA PAJHA  ABJAKTCA UNCHAME OPHPOAULIX DajuO-
.AKTHBHHIX ceMelicT: *#Ra, (Ty/; = 11.4 ¢y, .q) ofipasyercs npu
a-pacnafe @Th wam upm B-pacnafe ¥Fr, Ra (T =
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= 3,64 cyT, a)~ HPORYKT a-pacnaga ¥Th; #PRa (T,/p = 6,7 ro-
Aa, B) o6pazyerca npu a-pacnage 4Th.

43.17.1. B NOYBE, PACTHTENLHOCTH ¥ HNHIREBLHIX nNPOIN¥KTAX

{(Ipuwsuun amanacuouHore meropa. Ox OCHOBaH H2 BHijeae-
HHH DARHS B BuAe cyhbdara pasma-GapHa, mocneiyomeM pac-
TBOPLEHY CYAL$HATA B TpHacHe B ¥ ¥3MEPEHHM aKTHBHOCTH SMa-
HAUME Ppanux — paiona Ha nalOpPATOPHOM (-a3HANKIATOpPE
<Aapda-1» - HyscTBHTeNBHOCTE Merodz n- 107 Ku/npo6a; no-
rpelHOCTs = 20%.

Peawrnem, 1. Tiraspkosan xkucnora.

2. AsoTRas KHMCNOTa KOHUEHTDHDOBAaHRAS.

3. Consinasy XHCAOTA KOHUEHTpHpOBaHHas, € H.

4. Cepuan xnciora, 20%.

5. Pacteop Gapus xaopHcroro, 50 mr Bafma.

.6. Havpufi yraexncaw$i KpHcramnmuecknk, 5%, 1% pac-
TBOPH.

7. JiByRaTpueBas ¢OJb STHACHIKAMHHTETPAVKCYCHON KHCsO-
o1 (rpunon B), 5% pacrsop B 5% pacTeope comnL

8. Pacteop MH,OH {1:1).

9, Cuanraresn.

10. Hatponuas H3BeCTh.

Xon anamnaa. Hapecky Bosmyumo-cyxolt npofu nouss (Ao
5 r), usmenbueHHyio n¢ 150 mew, noMeliaOT B IAATHHOBYIO
yawky, suocar Aocurens Gapra {60 mr) = npoxanmmpanT B MY-
deaskol mevn npH Temnepatype 550—600°C nna ymanenus op-
FAaEHUECKEX BEIecTs.

ITocne octhipanus npely pasfaraioT CMEChio TAaBHKOBOR M
HNO; xucnor, sasTeix B orhHomesnu 1:2 Iias srorc B Tinati-
HOBYI0 2Ky NPHIHBAIOT CMECh YKA3BHHHX KRCIOT H HaTpesa-
10T Ha mecyzHofi (axe A0 NOMYUEHHs CyXoro ocrarka. Onepaudio
paancxenns npobu nostopsaoT ot 3 mo 15 pas. Tlocne storo
cyxoft ocratox OOpabateiBaioT 2—3 pasa KORIEHTPHPOBAHHOR
COARHON KHCAOTOHM ANy yHaneHHs woHa ¢ropa. YnapubawT wuHc-
AOTY HOCYXa, H OCTATOK PACTBOpstor B pa3basnennoft 1:1 HCL
B TtoM cayuae, ecid ofneM pacteopa cocrazdsier 50—60 w1, To
ero Hometnaor 8 6apborep B onpepensior *Ra sManatHOHHLM
merofom. Ecnu ofbeM pacTBopa Goablue, TO NPOH3BOASNT KOH-
UeHTPHPOBAKHe NpH nomowy ocaxpends Ba(Ra)SO, xar oms-
CaHQ HHMe.

3ony pacTUTENBHOCTH M nEmeBwx npopyxres {H—30 r} mo-
MCIIZIOT B TepMOCTOHKHE CTaKaH, BHOCAT HOCHTeNh 6apHa B pH-

173



e BaCl; w pactsopsior npu Harpeeazgmw B pasbasxentod (1:1)
comuHofk Kuciote. HepacTBOpwRuIMHCH . OCTATOK OTQHABTPOBH-
BAIOT, 030JMIOT ¥ COAABAAKT B NNATHHOBOM THIJIE C HATHKPAT-
HuM Koamgecrsom NayCOs, B Mydene une. na rasoBofi ropedxe.
Oxnaxnennnlil Tiap sumenayHsaT ropavEM % conobmd pac-
teopoMm. Ocanox OTORALTPOBHBAIOT. H PACTBODSIOT- B CONSHOH
gueaore (1:1). IMoaywenunifi. nocke PasjaOXKeHHs pacTBOP NpH-
COEAHHSIOT K OCHOBHOMY. 3aveM CONAHOKHCAHA DacTBOp ROBO-
nsT pasbasnensnsiM I:1 amuuakom go pH.1—2 no ysheepcass-
HO® wWHAukaTOpHOR GyMare, HErpeRaKT AC. KMOCHHS ® OCaNAa-
1or BaSQ; pasCGasaenuofi cepHofi xuonorofl. Kumarst 10 wmum,
OCAe Wero OCAamKy ZAAIOT.OTCTOATECH B TeueHme 2—3 u. Ilpo-
3paYHBl PACTEOD Haf OCANKOM CHHBAWXT, OCAIOK OTHHILTPOBH-
pawT Yepes THreaAb Ne 3 wnu No4 © TODHCTHM CTEKJARHLIM AHOM
H XOPOHIO NMpPOMHEBAIT BOROH. 3ateM ero PacTEOPNIOT B ropayeM
weaogroM pacreope (20—25 ma) . rpmsoma B. Tureas, uepes
KOTOpPHIl NPOBORMNCCE DHARTPOBAHHE, NOMEIHAIT B Apyrol cra-
Kag, saannaor 10—15 Ma rpusona B u KHNATRT HECKOABKD MA-
uyT. 3aTeM ofia pacTbopa caHBawT sMecre, Ob6beannenHbi pac-
TBOp FosXeH OHTH mpoapayHmM. Ero ynapusator zno 20—30 ma
# 34j4HBaA0T B 6apboTtep, Koropbt npopyearpr 10—15 MHe K 3a-
nausawT. Jaty B BpeMs 3amafkr 3amHCHBaOT.. ,
Hamepenne pagoHa mpou3BoasT vepes 4-—7:CyT, B 3aBHCHMO-
CTH OT IpEennoJaraesole cofepiaHHs pafnsd B mpobe, Ha CHHH-
THATSUHORHOM a-aHajuzarope «Aunda-1» man CAC-P-2.

- Mopanok npoeemenus wuaMepenwlt., OTK2UYKY CURHTHIAALEOH-
HHX Kamep HPOBOZAT ¢ nomousw dopraryymuoro macoca. Ka-
MepHl caelyer oTkauupaTk o 107'—10-2 mm pr. c1. Jinin sanon-
HEHHs KaMepH PajoHOM K Bepxsemy TnarpyOKy KaMephl, OTBep-
‘crue KOTOpoH S4XpHTO PeskEOBOfl TPYGKOR € BHHTOBHIM 32XKH-
MOM, TPHCOSAHHSIOT OCYIINTEND, HEROAHCHHHE CHJIHKATENEM H
naTpoHHoR wuasecTho {coornomenwme ‘1.:1). K apyromy xonny
‘OCYLIHTENR NOAKIIOYAIOT TOPHIOHTRJLHEI KOHEN 3afasHHOTO
GapGorepa. Koueu Gap6orepa, Bemymmit X KaMepe, OTJaMBIBa-
or {HOX pesHHOH) M MeANEHHO NPHOTKPHIBAIOT KPAH KaMeEph.
Korna pauseune B.8apborepe W KaMmepe ypasHsercs, KpaH Ka-
‘MEPH 32XppiBalOT, OTAZMBIBalOT . Bepxuuii xomen 6Gapborepa
 BHOBb NIPHOTRPHBAT KpaH. CKOPOCTH TOKA BO3ZYXa YCTaHABJIH-
" pawT Tako#l, YTO0H MOMFHO GO CYHTATH TY3HIPHKHE, NPOXOOA-
i@e yepes pacTsop. B ofumiell CHOKHOCTH TIPONYyCKaHHE BO3LYXa
nomkno npofcsxatees 7—I10 mun. Tlocne Toro kax AaBJIeHHE
B KAaMEDE CPaBHNETCH ¢ aTMOCHEPHHIM, KPaH KaMepnl 3aKpuiBa-
T, 0apfoTep OTCOGAMDAIT H 33NHCHIBAIOT BPeMs 3aNOJHCHHS
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paporom. Kamepy smfepmusator 2,5—3,0 9 {onn yerawoBreHns
PAafHOAKTABHOIO DABHOBECHT MeMNV pafoHOM H HPOAYKTAMH
pacnana), nocae Hero NPOH3BOAST HIMEpeHHe.

Kouuentpamuw #°Ra paccaursinaor no dopmyie

— _ (N—N,YKP,
fT—exp (—1)]PPy Kn/kr,

rae N-—cKOpocts cueta npenapara u doua, wumn/muxs Ny —
CKOPGCTH CyeTa $OHA KaMepH, HMm/muH; K-—xosddmumuent ne-
pexora or umn./uue & K¥; A — xoncrawta pachana panora; t—
Bpemst Haxonmenps pafoma; P-——wmacca sonm, B3"TOff Ha awa-
sz, 3 Py —ofiman macea 3078, T3 Po-—mMacea npolHl. K.

- INpumeuaune. Ecan = naloparopun wuMeeTCH pacTBOp
138 a, T0o OXHOBDEMCIHO ¢ HOCHTENeM B2pHA XXeaaTelbHO BHOCHTh
B mpofy uunurarop '®Ba pim nocnenyiomero onpefeneHHs Bl
xopa wocwrteas, JlaW 3TOrC Tocne  PACTBOpEHHMs  oCadKa
Ba{Ra)S0O, & Tpunciie B 5 PacTEope HIMEPSIOT HA y-CMEKTPO-
merpe conepxanue *¥Ba n paccunresaior Buxon wocurens. 3a-
TeM npofy zanausaioT B GapGoTepe AiA MOCAEAYHNIEro onpeze-
Jerns ¥¥Ra no pamoHy.

4.3.17.2. B kocrupfi traun

Ilpunnen sMaHauuOMHoro metoma. On ocHoBak Ha COOCAXK-
nemue “¥Ra ¢ couxsiMH  GapHs € UENHI0 KOHUEHTPHPOBAHHA W
OYKCTKH OT HpPYr#X pARMOAaKTHBHHX HyKJujloe. MaMepennwe ax-
TERHOCTH IMaHAUMH PEfHA — pajoHa NMPOH3BOAAT Ha jaalopa-
TOpHOM a-aHanusatope «Asbda-l». UyBCTBHTENBHOCT: METCAZ
n- 10718 Kufnpo6a. TMorpemrocts 209

Peakrtusn. 1. Consnnas KHMCAOTE KOHNEHTPHPOBAHHAN.

2. Cepuan xucaora, (0%, 0,5%.

3. Vrcycnas gHCAOTA JEARHAS.

4. Enxnft watpufl, 4 n. pacTeop.

5. Pacreop Gapusa asoruoxuchoro, 20 mr Ba/ma.

6. HsyraTpuenas colb ITHRNCHAHAMHHTETPAYKCYCHOHR KHCAO-
i1 (rprnor B), 10%, 5% pacrsop & 5% pacreope Na,COs.

7. Yraexucaeit Harpui, Gespoaustit.

8. MuopoxcHnaMuH coasnoruensd, 20% pacreop.

Xop, anaansa. Oaonednyio npu temneparype 600—700°C npo-
6y KOCTHOf TKAHW TILATENLHO DACTHPAIOT A MOPOIIKGOGpasHOro
cocronnust. K 20 r soaw nobamdasior 100 Mr Ba w pactRopswoT
p 200 ma xouuentpuposaunofi HCI npy rarpesanuy,
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Conanorucamili  pacreop pasbasagior B (-7 pasz  poaof.
Harpeﬂax)'r EO KHICHHER H IIpH HerprIBHGM HepEMEL[lHBaHHH
nobawisnioT ropaunit pacTeop 100 . cepHofi KHCIOTH. O NORHOIC
ocamaenus cyapdarop Gapus. Qcaloxk KHOATAT § MuE (3adepK-
Ka Ha 9TOH CTaIHH HE PEKOMEHAYETCH, TAK K4K. MOXEeT BHHACTDL
cynkbar KaJbuua).

Uepes 15—20 mMuu ocazox BaSO; ortdunbrpostisawr, mpo-
mupator 0.5% cepHodl KHCAOTON, NMEPEeHOCAT B CTakal, Kobasas-
or 100 ma 10% Ttpunona B u no xannam 4 H. pacTBOp €AKGTO
raTprs Ro pH 10,5. [IpE SToM HPOHCXORHT pacyBOpeHue oCaika.
B caysae reol0xOAUMOCTE PacTBOP HATPEBAIOT Ha BOAsHOf Gane
H OTOUALTPOBHBAIOT OCTABIIHECH TBePRbe YACTHIHL.

B pacreop no0apnasioT 35 M BOAH K BHOCAT IO KamifM Je
ZAHYID YECYCHYIO KHCOHOTY, RoBors pH no 4,5—50. Tipw srom
cysandar GapHa CHOB& OcaxiaaeTcs, yBaeKas pagui. Ocanxy
[AKT OTCTOSTECH HECKOJNBKO YacoB, OTHABTPOBHEBAOT H NPOMbI-
raor 0,5% H:SO, mo nonmoro yhaneHes TpuaoHz B. 3atem
cynbhar GapHs PacTROPANT B ropauem DY wesnoyroM pacreope
rpunoda B. Jlannkefilee Npobefienlie ananHsa XaercH Ha c. 174

48.17.8. B ofisexrax apemuedl cpexpr

Ilpunuun pandomerpuyeckoro meropa. O Momer OulTe uc-
GOAb30BAH B CJAyYae OTCYTCTBHA B JabopaTopHH anmapaType
[LJin W3MepeHHs pajOHa; OCHOBAH Ha. BLIREJEsHH CYMMB H3070-
nop paxus — %%Ra, 2Ra, *'Ra B suae cynndara paans-Gapus
¥ HENOCPEACTBRHHOM H3MEPeHHH d-aKTHBHOCTH npenapata **Ra
nicese MOJHOro pacmafa *Ra. '

Peaxrasil. [IpuMersifoTea Te ®e, XOTOPHE YKA33HH Ha c. 173,
175.

Xop, anamza. Ilepepenenne npo6 B PacTBOP ¥ OCaxieHHE
cyasata 6apus Aanut Ba ¢ 173. YpoMeTeidli ocajox cysmedara
HapHs MepPeHOCHT B CTaKaw ¢ noMoltss 150 Mo Bony, ACOABASIOT
1 r COMAHOKHCAOrO rEApokcHiavuna — (5 Ma 20% pacreopa)
# xunnTar. 5—10 Muy, nocne wero BHOCAT 15—20 r cOAn M cHORa
KHASTAT NMPH HenpepmBHOM nomemusawHu 20—30 Mun, nomiw-
Ba® BpeM#A OT BPEMesnn BOAY, uyTOOH ofbeM TNPOOH COCTABRIAN
~200 ma1. Ocanxy AanT OCeCThL HA FHO CT2KaHa, HaJOcajouHyIo
KEAROCTE RekaHTHpy®T Ocdnoxk upoMuipanT 5% pacreopom
CcOAX NPH KHIAYEHHH B Teyenue 35 MEH, WOCAE 4Ero €ro oT-
$HALTPOBHERIOT, HPOMHBaIOT 5% pacrBopoM cois A0 OTpHHa-
TeAbHON peakuuy Ha cynb(aT-HOH, a 3aTeM OOHH Pa3 Bodoil.
KapSouaThl pacTBOPHIOT ‘B 2 H. COARHOR KHCAOTE, KHDATHT 10

176



AOAHOTO YAAJEHHS YrReRHcnord. B npofy pHOCAT pactsop
TPEXBANEHTHOMO ¥eJe3a ¥ QCaKialoT §e3yrojabHBIM aMMHaKOM
THAPOOKHCE AJA OYMCTKH KapOOHATOER Pajus OT MOJOHHS, TOPHS,
vpana # cBHRHA. OcaZox oTHALTPOBHBANT H OTOPACHEAIOT.
QuALTPAT, COnepxamail maotonml pakus {224Ra, 28Rz, 2BRa),
NOAKHCARIOT COMASTHOR KHCMOTOf so pH 2, narpesaoT A0 KHneH:s
# ocaxnawT cyabthar Gapust 59 pacTeopoM cepHOfl KHCAOTH.
Ocafox oOTHHALTPOBLIBAIOT, NPOMBIBAIGT XOJ0ZHOR ROAOH, BH-
CYUIHBZIOT # NPOKAJHBAOT npy temnepatype 900 °C B Teuenue
1 u. Bpems ocaxwgzenus cyandara Hapus AMHCHIBAIOT.

Tipokanewusil oCagoK RUCHIIAIOT HA B3RCIUICHHYIO NOLJOMKKY
113 DONHSTHACHA (NEpJOHA), CMAYHBAKT CAHPTOM H PABHOMEPHO
pacnpefensioT no nopdokkKe. 3areM ee ocTasasioT #a 30 eyr
nan pacnada **Ra u yctauosienns papnosecHs T®Ra ¢ npo-
AVKTaMH paclafa. JManupopatxe palCH2 H3 UPOKAJEHHKX
ocagKos cyindara Gapus OTCyTCTBYET. Mismepenue o-aKTHBHO-
CTH RROH3BOAAT HA VCTAHOBKE ¢ MAJOQOHOBHIM w-CUETIHKOM
{2—4 uwmn.fz). Kosuentpauuio #%Ra B npofe pacCYHTHBAOT M0
dopmyae .

NK |
P
rae A — konnentpauust panus, Ku/kr (1); N - ckopocts cuera
npenapata 3a BnYeTOM (oORa, HMR./MuH: P — culpas wmacca
{o6vem) npobul, kr{xn); K—xosdpdmuent nepexofia o1 mMi./MuH
x Kn.

KosthduupenT nepexofa ONpeleAsiOT ¢ NOMOLILIO TOYHO Ta-
KOFO e NPEfapara. COREPIKALIETD H3BECTHOE KoaMdecTBo Rz,
HAXOANBIErocs B paBHOBECHH c NpOAYKTaMH pactaxa. [Tosromy

A

K=—'§—,

e A — aKTHBHOCTA 3TajoHHoro pacrtesopa *®Ra, Ku; N — cko-
POCTH CUBTA ITANOHHOTO TIPENApPATA, HMIL/MKH.

ODpumeyanve [Han yperuuenns 3HGEKTHBHOCTH perucT-
PAUEE H3JYUYeHHR H YMEHBIUCHHS BPEMEHM H3IMEPeHUf pexoMeH-
AVIOT npuMeHsTh MeToR Befenns Ba(Ra)SO, B cumurHaartop.
Has store ocagok Ba{Ra)SO; mnepesociT B HOJAHCTHPOIOBYIO
wioeeTy, nobamasmoT cunwrwiantop ZnS(Ag) w 2—3 ua cimpra.
TToACYIIMBAIOT H HIMEDSIOT Ha PAAHOMETPHUYeCKOR VCTaHOBKL.
Hamepenne nposogst uepes 30 cyT, mocse pacraga *#Ra u ye-
TAHOBJEHHS DPAXHOAKTHBHOIO PABHOBECHN®® cO CBOHMH TIPOIYK-
tamMu pacraga. (ITonpobuee of 9TOM MeToXe H3IMEpeHHs CM. Ha
c. 264).
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4.3.18, Onpeaghenne panua-228
B 06bexTaX BHCHHEA cpeabt

Tpunuun merona, On OCHOBAH WA CCaMAGHHH AOUEDPHCTO
288 (Ty/z = 6,13 y) ¢ HOCHTENEM JaHTaWOM H H3MCPenHu
£-aKTHBHOCTH BHIAEeNeHHOre Npenapara Ha ManodoHOBOH ycra-
HOBKE.

Peaxtuenl. Pactsop #aHTaHa as0THOoRucnoro, 50 mr La/ma.
OcTanpbyHe PeaxTHBb TPHBEAGHH Ha ¢. 173

Xop amanusza. B pactrop, TONYUeHHE TOCHE [IEDERENEHNHS
cyantara Gapus'B xapSonar, OUHIMEHHHE oT Topks, 2'Pb u ap.
SMEMEHTOS W NONKACASHRET CONAnoR Kucaotoft xo pH 2, npuun-
BaIOT pacTEOp HocuTens Jnaktana (60Mr. xa L4,0s) v ocTaBnsor
Ha 361 (~6 Tyf 28Ac). 3aTeM HarpepaloT PACcTBOP RO TeMmIepa-
Typer 70 °C u-aMMmiagom . Ge3 YTVIEXHCIOTH! OCaXHaOT THAPO-
ogEch aautara. Ocanox oThHIALTPOBHEBaWT Bpems OKOHYAHHSA
GRALTpOBaHHA 3anmcHBaloT (BPEMST oThesennn 228Ac or ?PRa).
QEASTPAT OCTABNAIOT i Betiesienus *Ra ¢ cyanthatom (man
xap6onatow) Gapus. OcafOK TPOMHBAT TPH paza 5 ma mop-
UHAMH ropstyell BONH, COCARHSS NPOMBIBHYIO BORY ¢ QUILTRATOM.
QEHEOK BEICYIUHBAIOT, RQOKQHHEBIGT. pacTHRaoT B THTAC CTEK-
JAHELIM HecTHKOM (nanoykofl) B NMepesocAT Ha CTAHIADTHYIO
NOLLTOKKY 1A H3MepeHHs B-akTHBHOCTH #8Ac.

Hamepsor cropocts cUeTa Inpemapara Ha ManodoHopof
VeTanopke LIS Wamepen#s B-aKTHBHOCTH, IR KOTOPOf M3BecTeH
ko>(dHIKEHT TepexoAa or HMn/MuH, k Ku. Hsmepewnns nosro-
psioT ewie 2 pasa ¢ HHTEPBEJOM:B 2 4, a 3ateM uepes 13—18 4,
;’2&55{ ybeanTecd B DPaiAOXHMHYECKOR UHMCTOTE -BHIAEJNEHHOrO

c.

Paccuurhinaor KoHueRTpanuw 2®Ra » npobe o dopMyne

- Nm.gn: .KQ:’&AL'
exp(—hac)[1 —exp{—kict }}P

rae N -- CKOPOCThL CYera .npenapara aKTHHUS 32 BuueToM Goua,
HMD./Mug; t — BpeMs, ppollefmee OT MOMEHTA OCaXKHEHHS ril-
pookucH Aantana {MoMenr oTnenenug 222Ac o1 2®Ra no Momenra
W3MepeHHsl CKOPOCTH cyera; & — BpeMs Haxonnenus *8Ac B
pacreope ¥ Ra; K — kosddsunent nepexona ot wMm/mMus ¥ Ku
ans *¥Ac; P-—wmacca {o6beM) npobu, ko ().

Kulur {n},

4.3.19. Onpenenenue TOpus

Topufl — nepssifl. unen rPyHHE . AKTHHHIOB TePUOARYEcKn{l
cucreMut 3aemeHToB. CogepXanne €ro B 3eMuofl Kope cocrasns-
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er 8107 macc.%. B npapoasms coemuHEHHAX TOPiil cuRsa#
¢ YPAHOM; PEAKOIEMEBHEIMHE DJEMEHTAMH B NUPKOHHEM.

XoTa TOPHI OTHOCHAT K ceMeficTBY aKTHHHAOB, 110 HEKOTOPHM
cpoficTBaM OH BAH30K TaxXKe K 3JEMeHTaM BTOPOR noarpynnu
IV rpynnm nepropnveckoft cuctemn — Ti, Zr, Hi. B coeansneuy-
X TOPHH MOYTH HCKIIOUHTENBHD UETHLIPEXBaJIEHTER, XiMHUECKHC
CBOMCTBA TOPUA ONPCAEIRIOTCH GONBIIMMY PA3MEPAMHE eT0 aToMa
H HOHOB, BLICOKHM 3apsfloM HOHA H welSoabwiof cysioft HoHN3a-
uuoHHEBX norennnasos. HMon Th** oraguaercs cushuolt cxnou-
HOCTRIO K THEPOJAH3Y R ODp230BAHHI0 KOMIJIEKCHEIX cocaunenaf.
HanGonee -yerofiupeuit 1 BaxHEWA OkHeesr topus — ThO,. Tlpn
n3auMoReHCTBMH  pacTBOpPOB cosefl TOPHA CO IUEIOYAMH HAH
aMMHakoMm Beizenzercs ruapooknce Th{OH),; npauem ocaxge-
vpe mHawhRaerca npu pH 3.5—3.,6. Dry pearumo ' HCAOKBIVIOT
Aas rpyGore pasjedenyus TOpHE H pexxux semensn. Topu#l obpa-
3YRT MEOTOUHCACHHBIE XEJATHHIE COSAHHEHUSE HEPACTBOPHMBIE
B BOAE, HO PacTBCPHMEBIC B OpTaHHyecKHX pacTBopuTensx, 3To
cnoficTRO OOAETYaET EF0 OTAE/NCHHME OT MHOTHX JJEMeHTOn.

K TpyaHOPaCTROPHMEIM B BOXE COSHHHEHHSM TOpPHH HpHHax-
Aewar QTopHAM, oKcanaTH, Gocdarth.

Ornenenne TOpAs O GONBINWHCTBA JACMEHTOB, KPOME HT-
TpH#A, CKAHZHA H JAHTAHHAOD, NPOBOLAT OCAXACHAEM B BHIE
oxcanata. IITHpoxo pacnpoCTPaHEHD TAKIKEe OCAMACHHE TOPHSA
fopaToM KallHu; npR 3TOM, OAHAKO, COOCAMAAOTCA CKAREHA.
TRTAH K URPKONUI, 2 TAKIKE ueTHpeXsaAenTHHE uepuft W ypan.
B cayuae wpenBapuTenLHOro EBeIEHHS NEpexKHcH Bojopona
LepHA BOCCTBHABJRABEETCR B0 TPEXBANERTHOIO, @ YPaH OKHCAR-
eTCH A0 WECTHBAJEHTHOTO, YTO NPEACTRPAINAET WX OCAXKILHHC.
[as oToenedHs TOpPHN NPHMEHAIT TAKXKE DAL OPraHuyecK:x
pearenTeB — ceGanMuoByIo, (GEHHIAPCOHORYI0 H MeTa-HuTpalen-
30HHYI0 KHCJIOTH, & TakXe SKcTpaxkuuio Th tpubytradocdaroM
Hz 330THOKHCJAMX PACTROPOR B HOHELL ofMen.

[Mpuponueifi TOpHiE COCTORT H3I ABYX PaZHOBKTHBHHX HIOTH-
nos: ®2Th uy nponyrrz ero pachaga — #8Th,

Topuft — ACXOAHLIA 3TeMEHT paanoaKTHBHOTD cemelicTBa 4m,
u nyreM a-pacnana (Tifz = 1.4- 10" ner) npeppautaercs 3 **Ra

2%, 2Ry P emac B emry

Z8Th apnsetces a-msayqarenem ¢ Ti/z = 1,9 roja. Benencreue
sajoft konuentpanny **Th B npupoanunx ofberTax (BoAs, nNoy-
Ba B T. A.) LA €ro anpefefeHH: HCHOABIYKT KOJOPHMCTpHYE-
CKHe METOAH, B OCHORY KOTOPHX NOJOKEHB peakius ofpasosa-
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HHS OKPAUIEHHBIX COSAHHEHHH TOPWA C OPraHMuECKHMH pealres-
‘TaM{, uauie BCEro C TOPOHOM  (KpacHO-QHOJNETOBam OKpacKa)
u apceraso III (cmne-aenenas oxpacka).

43.19.1. B TOYBE, HNE M PACTHTEJILHOCTH
C PEAKTHBOM APCEHA30 11l

Mpusukn goromerpuyeckoro mMerofa. OF OCHOBaH wa Tipej-
GapHTENBHOM H3BJACHEHHH TOPHA M3 NPOCH MyTeM COOCaMKAEHHS
¢ KaJbHEEM B BHAE OKCAJNaTa, OUHCTKE OT npuMecell Ha aHHOHUTE
AB-17 ¢ nocneaymouM. GOTOMETPHYECKHM ONPEACJICHHEM C &p-
cerazo [II. Yyscrasurenrrocts merona 21078 r/npoba; morpein-
vocry +10%.

Peakrusil, 1. llepekucs HaTpHA.

2. Ammuak, 50% pacrsop.

3. Coasnan xucaora, 4 H. B 8 H.. pAaCTBODHL.

4. Kaasuufi xaopuctutft, 100 mr Ca/man.

5. Nepexnct nozaopoaa.

6. lllasesenan xucnotas, Kpucraanuueckas n 4% pacrsop.

7. Apcenaso 111, 0,1% pacrsop.

8. Topuft azoreorucamil, 10 mxr Th/ma,

9. AnsoHut AB-17 (3epsenze 0,5 mm).

Hoarotoska cMmodel, B 400-ma ¢rakan momewamnt 100 r cmo-
Jbl H NOCASAOBATENbHO NPOMHBAKOT, nOMemmBas, 5—I10 pas
1 n. NaOH, nBa pa3a sBomofi, uersipe pasa 2 H. coasanoR Kuc-
aorofi. ITepen paboroft Konowxky npoMbisalorT 50 mat 8 H. comstofd
KHCJIOTH.

Xon ananusa. TpegsapuTencHo TIUATEALHEO pacTepTHit B ara-
Toso# crynke 1 r npo6H  CINMEBASIOT C NEPEKACBI0  HATPHS
{6-KpaTHOC KOMHYECTBO) B KOPYHNOSOM THrae B MyvdenabHofl
news npu Temnepatype 600—700 °C. Tlocne cmnasneHHs, npo-
gosxalomerocy okoNio 30 MuE, THTENL OXJaWHAleT, NOMEUAnT
B cTaKaH eMKocTbio 500 Ma, xoGasasior 300 Ma AHCTHATHPOBAH-
Ho#t Boas! W KHOATAT 15~—20 muu. Tlocnre oTeTanRaHuA OTOHALT
POBHIBAIOT OCAJIOK uqepes GHALTD 4ACHHAS JIEHTa®, NPOMLBAIT
ropsiueft sonofi m pacTsopmioT B 4 H. confRofl Rucagre. Pactsop
cobnrpanT B MepHyo Xonfy Ha 100 a1 u fosoxst ofbheM 70 meT-
K ¢ hoMomsio 4 H. coasnoft kucaoTe. OrSupator ot 10 no 50 ma

- pacTeopa B 250-MA cTaKa¥W M HeATDAMHZYIOT OO Hauyafa BEIHA-
HesHs rHApcokHcefi. Bwoxat 3 wma conswol. kucaorw (1: 1)
4 wa pacteopa xaopucroro kaasues. {100 Mr/ma vaasnua). 5 xa-
wesb TIEPEKHCH BOAOPOAa B pasbamasior o 100 mx momol. Ka-
ngtaT & MHH, 3ateM mobasasoT 6 r niaseneeoil KHCNOTH ¥ oC-
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TaBISIIOT He MeHee ueM Ha 3 1 (ayule sa Hous). Ocanox or-
(uALTPOBRBAIIT 4epe3 QuUMAbTP $CHESA NeHTas, npoMblsawT 19
IABEIeBOH KHCOTOR B NMOACYUIHBAIOT Ha (PHABTPE B CYIUHABHOM
wradgy., PHALTP ¢ pcaAxoM OepeHocsT B Qapdopoprlt Tureds
(eMEoCTE 20 M2) H 03048107 B MybeasROH NeuH NpH TeMmoeparty-
pe 550 °C o1 45 mud 5o 1 4, [locae oxnamjenus oCajok cMmauy-
BAIOT HOCKOJABKHMH KanNaMu BOAsl, ZoGannsiorT 10 Ma 4 u. coas-
HOW KMCJAOTH! H DaCTBOPHIOT HNPH HarpeBaHHM Ha muutke. Coaep-
JKHMOC THIJI NEPEHOCET B CTaKaHl eMKocThio 50 MJ M ONOJacKu-
BalOT THrelb 4 H. COMAHOH K#CAIOTON A0 TeX NOp, A0Ka ofbeM
pacteopa He nocthraer 20—20 ma. PacTeop ynapHsaloT B iBa
pa#3a H HOCAR OXJamAeHHA NPONYCKAIT uepe3 KOJOHKY C 2HHO-
suToM AB-17 (Buicota wonomkx 25 cM; snemmmli pramerp 1 owM;
BLICOTA C308 aBHOEUTA I8 ¢M) <o ckopocreio 1 mafmuk. [locae
TpOnYCKaHKA OCHOBHOIG PacTBOpa KONOHKY NPOMBBAKT 8 H.
COJHON K#cAoTolih H BHITeKaloWHi pacreop coOHpAaIOT B IBE
mepEble 25-Ma xoalnt mo 20 M2 B KaXiywno. 3aTeM KOJOHKY npo-
MBEIBEIOT HOCAeZoBaTeAbHO BOZOH (50 wma), | 8. coaaHofl xKHcao-
zoft (30 md) u 8 H. conssoll KHcaoToR (50 M#A), nocie yero ee
MOMHO HCHOJMb3CBATE ANA CACHYIOUIETO onkiTa. B MepHnic koabol
Acbapamwor 2 mMa 4% masenesoil kucaorw, 0,5 ma 0,1% pac-
Teopa apeenaso I u goromerpapywor na ©IK-H-57 ¢ xpacumy
creToduARTpOM B KioBeTe Ha 10 wma.

Ilepnuii pacTEOp H3MEPAIOT OTHOCHTENIBHO XOJOCTOTO pac-
TEOpa, cogepxamerc 400 Mr Kaasuua 10,5 ma 0,1% apcenaso II1
8 25 Ma 8 H. confAHO# KHCNOTH; AAN BTOPOTO NPHMEHSIOT XOXOC-
Toli pacrsop Ge3 KaJeuHsa. Kak npaBHnio, OCHOBHA® %acrb TOpHA
codepxaTca B nepsoli Koabe.

OnTHyeckasi NJOTHOCTG BTOPOrO PpAcTBOPE NPH YKa3aHHHX
napamMeTpax KOoNORrKH 00wMHO HE npesnimazer 1,01 exmnnum mxa-
su $oToanexTpoKoaopumerpa. OfuaKo, s NPOBEPRY HOMHOTL
H3BJCHEHHS TOPHR 9TOT PACTBOp PEKOMEHAYIOT H3MepsTh. Koau-
YEeCTRO TODHS PACCUHTHBAIOT 10 rpagyHpopounofi Kprpoft. Hns
IGCTPOSHNST 'PALYHPCOBOYHON KpHBOH HPHrovanJHBAIT CEPHIO
pacTsopoB, coAcpxamux B ofveme 25 M1 cooTseTeTBEHHO OT 2
A0 30 MKr. TOpHS (HCHONB3YIOT PACTBOp HHTpaTa TOPHA C KOH-
uentpanpell Topua 10 Myr/ma), 400 mr kaapuua, 2 Mx 4% wa-
peqenoft kucnotH W 0,5 s 0,1% pacteopa apceraso 1L

Kornerrpaunio TopHa B npoGe (B MKr/T) pacCyHTHBAOT No
dopMyne

GiVe
p 4 \/?[

C=
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rae C; — conepxaHue TopHs, Hafzexloro mo rpasykpopounci
KpuBOf,, MKr; Vo-—— ofilice passefeHHE HABECKH HCXOAHOro Be-
mjecTsad, Ma; Vi— ofbeM aAuKBOTHOR wact, ma; P -— macca ua-
BECKH HCCHelyeMoii npobH, I.

4.3.15.2. B DPHPOAHBIX ¥ CTOYHBIX BOJAX
C PEAKTHBOM APCEHA3O 1L

HNpunukn PporoMerprueckoro Merofa. OH OCHOBaH Ha ompe-
AeNERHH TopHE (oTOMeTpHuccKH ¢ apcenaso 1II. Hyscreuteas.
wocrs Metoga 2- 107 Mr Thin; morpewsocts =10%.

PeaxTupnl, 1. A20THaH KHCIOTA KOHUEHTPHPOBAHLAN,

2. XaopHaa KHCIGTA KOHUCHTPHPOBAHHAA.

OcranbHEE PeaKTHBR yKasaHpl Ha c. 180

Xoa anahuza. B 32BHCHMOCTH OT HPEANOIAIaEMOTO COAEpHa-~
uHa TOpHA, oOrTMepuiT 50100 Ma npoduibTpoBanuol BOAR,
HOAKHCIAKT HECKOABKEMH KalAfMH a30THON KHCACTH, YDapH-
BAWOT A0 BJAAXKHHX, conel. 3areM oOpabaThBaloT CMecbid Tpex
sucaor (HNO;— 10 ma ® oo 3 ma HC1 & HCIO,) npe xarpesa-
HHH ¢ DOCAGAYIOUIRM YEADHBAHHEM NOYTH J0CyXa. PacTBOpSIOT
npy uarpesanun 8 u. HCI (~5 Ma) v s saBHCEMOCTR or npexito-
JaraeMore COBepIKaHHS TOpHA M OpHMecefi NPOBOAAT aHAJH3
caelyrouy ofpasom.

Ecan copepianne TOPHA HEBEJHKO H -MEMIAJOIHE MPHMECH
(ypay, xedeszo, adlOMHHEH, Mapraden -# f#p) HPaKTHYECKH OT-
CYTCTBYIOT, PECTBOp NEpeHOCHT B 25-Ma Koaly, nprGapanior Ha
KOHypke mnatens (1 Mr). acKopOHUOEOH KHCJAOTH, nepeMers-
gawr, BBOAAT 2 mu 4% pacteopa mlapeiesofi kucxoTH, 0,5 Ma
0,1% pacteopa apceraso 11, gosomsy xo metxku 8 u. HCI 5 do-
TOMETPHPYIOT, KaK M3J10XEHO Ha ¢ 18k

I'panynposounyio Epusyio cTposit, npeMenas 8 g, HCL, no
He BEOAR KaJbiui.

B cayuae UpPHCYTCTBHS MEILAIONHX “ApHMecefi, pacTBop Hed
TPANU3YT ZMMHAKOM IO HAUANa BHOAACHHE ruapookucel. Bpo.
pat 3 ma coasuofi xuerorw (I:1), 4 MA pacTsopa xaopucrora
KAJBLHA ¢ cofepmanneM kanbuust 100wmMr/ma, b kaneas nepekscy
BOAOPOAA K padGasyarT pacreop A0 100 Ma EHCTHANHPOBAHHOL
popo#. Kunarar 5 MuH, sateMm 206aasgir G r. [HABEAEBOH KBC-
JAGTH H OCTaBARIOT HE MeHee acM Ha 8 u (ryuute Ha rous). Oca-
ACK OTPHALTPOBHBAIOT 4epes (GHIBTP «CHHSA JeHTa», HpoMHBa-
07 1% pacTBOpOM UiaBedenod KHCAOTH, BOACYLIHBAIOT Ra
durpTpEe B CYMIHABHOM mIKagy. Ileperocar QHABTP ¢ ocagxom
B $apdoposslil THreds (emiocreio 20 Ma) # 030JR10T B Mydeib-
HoW neun 7pn Temuepatype 550 °C or 45 Mun Ao | u. Tlocae
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OXJIa¥ACHHA O0CAZOK CMaYHBAIOT HECKOALKHMH KamiaMH BOLH,
notapasor 10 ma 8 5. HCl u pactsopsioT npH Earpesandu Ha
ninTEe. Pactsop ¢HAbTPYRT (QHALTP npombibawi 8 v, HCI} »
JIOTOMETRHPYIOT, KAK OMHCAaBO BulLUE.

KenuenTpauuic topHs B Hpobe {8 MKr/a) paccuRTHBaoT
v gopmyae

ri¢ A — KOEHYECTBO TOPHs, HailACHHONO HO FPaAyRPOBOVHOI
KphuBoit, MKr; V — ofpeM pacTeopa, B3aThf LA ananHsa, J.

4.3.193. B fIOUBE C PEAKTHECM «TOPCH»

Hprnunn goromerpnueckoro merofa. OH OCHOBEH HA COOCEM-
ACHER TOPHA € OKCaRaToM H MNOCASAYIOLIEM (POTOMETPHRECKOM
ONPEAEREHNN ¢ PEAKTHBOM «TOPOH», YYBCTBHTEABHOCTH METOAA
107¢ r/npota; norpemsocts =20%.

© Peaxtusn, 1. Jlantan asothoxncawh, 10 mr Lajua.

2. Exxuft Batp.

3. Ammuan GesyronbHii.

4. CoinHas KutioT2, 2 8., B 1,

5. Ulapesiendn x¥CJI0Ta KpucTasimueckas, 1% pacToop.

6. I'uppoxcuiiamuu consHoxucam¥, 109 pactsop.

7. «Topor», TpPHHaTPHCBa% CONb GeH30A-2-apCeHOBaR KHCAO-
Ta-{1-aso-1)-2-oxcukapranusn-3,6-aucyasdorucnor, G,1% pac-
TBOP.

8. CraBAapTHbil pacTBOP TopHA asoruoRucacro, 1 ar Thima,

Xoz ausaauza. Vi3 npoxanendodl nps Temmepatype 500—
600 °C nousn orGUpaT HaBeCKy O r ¥ UOMEIKAIOT B MENE3HHIN
THrENL, EMKOCTEI0 100 ma, AcBasamw: 10 mr cuobopnore o To-
Pus JAaHTAHZ B BUAE PACTBOPA a30THOKUCAOTO AAHTAHA H-CNAAB-
50T ¢ 10-KPaTHHIM KOJHUECTBOM eikore Hatpa. Cnjlaeaenue
€0 IHEeAOULI0 HEOOXOURMC RPOH3BONHTL NPH MEAACHHOM NOBHIIE-
HUH TemmepaTypH. [locae OKOHUAHHA PCAKUMH TEMOCPATYPY
rogknmait 4o 700—800 °C u sulepxusaioT UnaB B neun 40 Mun.

Oxnaxjessnfl OjaB BMECTE ¢ THIVIEM NOMEULAT B CTAKAH
eMKOCThI0 | 1 ¥ BHUISNAYHBAIOT KHUNAuieH BOAOH, HpHGABNAA ee
dHefonsluuMy popuuaMu. OOwmf 06beM BOXH HOZAXKEH GBHITH
e menec 0,5 1. PacTtBop ¢ OCapKOM HADOOKHCEH KHOATAT
5—10 munu orduabTpOBLIBAOT ropauxM. IIpoMuBaloT ocajoxk
sa QuanrTpe ropauel BOROH, H PacTBODRIT B ropauel 2 H. coas-
no#l kucsaoTe. AMMRaxoM JosogaTt pH pacteopa o 1,5, ocamna-
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10T OKcasaT fiantaHa (Topuw) E3GHTKOM HaCHHISHHOTO pacTsOpa
aBenteBoll KHCAOTH. PacTBOP ¢ OCaBHOM OCTEBJRIOT Ha 1 4.
3areM OKcadaTH OTHHALTPOBHBAIOT, . NPOMHBaKT 2Z—3 pasa
1% pacTsopoM IABEJICBOH KHCJOTH. H DPacTBOPSIOT. B ropsueil
6 u. conawoll xmcaore. Jlepeoca)cnair okcajarsl npn pH 1,5
Ccajox NpoKanuBalT npH Temuepatype 700°C B teuenne 1 u
¥ pACTBOPAIOT B 2 H. coagHoll Kucaote, Pactirop narpesant
A KHIEHHH, KENATAT KO ROAHOTO yAanenuna COp H ocamagnt
CHODOCKHCH JaHTaua OeayrojbueM aMmuakom.  Qcaiok o1-
(HJABTPOBHIBAIOT, TNPOMEBAIOT TOpsitiel BOAoH, coZcpaaluei
aMMHaK, H PECTBOPAIOT B 2 H. CoManol KucioTe. PacTsop Bhina-
pHBator ¢ 510 kamnamu 10% pacTBopa CONSHORHCIAOIO THADO-
KCHAAMHAHA N0 MMHEMaxbHOTO ofbema (0,5—1 md).

IIepeBosaT pacTsop B Kiosery Aiamruofd 50 MM; CTaKaH Tua-
TeNBHO BPOMHBalOT HeGONBLIMMH. HOPUHAME, AHCTHAJRPOBAHEON
Boaw, npuausaior 1,5Mn0,1% pacreopa toposa. Ofvenm pacrso-
P& FOBONAT AMCTHAHpOBaHEOR Bono#l Jo |5 MJA, DepeMeynBanT
¥ M3MepSIOT CBETONOTJIOLIERNe (He noziHee.yeMm gyepes 2 g nocae
HBPHTOTORJCHYS pacTBopa) Ha doTokonopuserpe PIK-M ¢ cu-
nuM caeroduavTpoM. focae storo copepxuMOe 'KIOBETH nepe-
HOCAT B CTAKaH, ONOAACKHBAIOT, COSHHHAKT BCE PacTBOPE H
OCEXKAAIOT [HAPOOKHCH JAanTaHa (TOPHS) LAM ONpeiesienHs Xu-
MHUECKOTO BHIXCKA 1O HOCHTETN, NPOKAJIHBAIOT M. B3BEIUWBAIOT.

Tic 3apamee nocTpoenHOR rpaAyupopouHOR EKpHBGH onpe-
AeAfIOT COXEPIKaHHE TOPHR B aHanHaHpyemoll npobe mousu H
BLIYRC/IAIOT  KOHIEHTPANHIO, YUYHTHBAH XHMHYECKHRE BHXOX
HG HOCHTERIO. _

MpuMeuvanune. Merommxa onpeseacens #2Th' B sone u
PACTHTEHLHOCTH HE OTJIHYACTCH OT NPHBCAEHHON ARK NOUBEL

4.3.194. B 30JE KOCTER H MOJIOKE C PEAKTHBOM «TOPGl»

Mipuuunn GoroMerpuueckoro merosa. OH oCHOBan Ha Co-
OCaXALHHH TOPHA £ OKCaZaToM JaHTaHa H nociexyiouieM doro-
METPHYECKOM ORPENEISHHH € PEaKTHBOM «TOPOH». HyBCTBHTEL-
Hoets Metofa 1075 rfmpo6a; morpewnocts, *20%,

Peaxrusnl, TIpHMENRIOTCA Te e, YTO H.yKasaHuHHe Ha c. 183.

Xon auaausa. B 2—3-1 crvakan nomewtator 100 r 3020 KocTed
K PacTEOPAIOT GLPH HarpeBaHuu 5 100 MA, KOHUEHTDHPOBAHHON
CORAHOMN - KHCAOTEL. [IpHAHBAIOT pAcTBOPH, HOCHTENdeR JaaHTaHa
(10 wr Lag0;) u atiommuns (100 Mr AlsOg). Bunapnsawr ko
cupona, Pasfasasior sogodt A0 1,6 5, HArpesaT A0 TeMnepary-
pit 70 °C 1, 3KEPrRYHC NepeMenxsan, NPHAHBAKT pasbasaeHnul
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pacTeop aMmmyaxa {I:10} ao Tex nop, noka pH ue craHer pas-
HeM 2—3.

Ccaary malOT cecrb H2 ZHO CTakaka H QUIBTPYIOT uepes Gy-
MaxHui GHALTp «Ocaas JeHTar». QHALTPAT OTHPACHLIBAIOT, OCA-
JAOK TNPOMBIBAKOT 3rpasa 5-Mi nopumsMn ropsuell Boxsl. 3atem
er0 PacTBOPAIOT B MHHHMAJABHOM KoAHYecTBE 2 H. COJSHON KHC-
gorst (30 ma), npuauBaoT oKOMO 15 M HACHIIEHHOTO pacyBopa
maBeNeBoll KHCAOTH H HarpeBaioT ac rtemnepatypu 70 °C.

Pacraop uefirpaiuayior aMmuakoMm ao pH 2 ans ocamaenus
OKcaJaTa JaHTaHa (W nonaBwiero B ocanor Kanamuus}. [Tpr stom
adlOMHUEAN ocTaerca B pacrsope. Jl@20T pactsopy OCTHTE H OT-
(QHABTPOBLIBAIOT 0CaZOK uvepes OyMamHBA GHAILTP  «CliHAR
AeHTA®.

Ocagok okcanata JgaHTaka pacreopsawT B 25—30 ma ropsi-
yeft 2 n. conanol kueaotH. Flpuausamot 5—10 mn naceiienHoro
pacTaopa masenepoll KucaoTH W Hefitpaansyer Ao pH 2. Ocanok
OXAAHIATOT, OTHIALTPORMBAIOT.

Haw OKOHYATENBHOTO OTACACHHA OT AJIOMHHHR HAeasioT
TPEThe NepeocakieHHe okcaRata Jantara. Ocafok oTQHABLTPO-
BLIBAIOT,  BHICYIIARAIOT W NpORAaAHB2KT MOpR  TeMmueparype
500—600°C B Tewenme 1 u. Pacrsopsior ocadok B 30 Ma 2 .
ropsuell CoJsIHON KHCAQTH. PacTBop KHOATAT RO NOJHOTC yaa-
JieHES! YTJICKHCIOTH M OoxAawaaT ao remnepatyps 70 °C.

Tunpooknck Jganrtana ocaxaawoT aMmMuHaxkom {6es COy),
duavrpywr. Punstpar (Ca) orfpacupant.

Ocanok rHADOOKWCH JAWTARA PACTBOPHIOT B 25 My ropswued
2 u. connuoll KMCROTHL H TOTOBAT DAaCTBOP LMAS KOAOPHMETPHpO-
BaHWR, KaK yKazauno Ha c. 184,

Hamepenne na poroxonopumerpe ®IK-M. 1. Bubop ceero-
huaeTpoes. Ilids NORLILIEHHUS TOYHOCTH H3MEPEHHR NpUMCHAKT
upeTyne GuasTpH. Jng ABVX pacTBOPOB TOPHS, OTHHUAIOMIHXCH
no KonueHTpauny Ha 10—15%, npouasonsT H3MepeHHA onThue-
ckofi TNIOTHOCTH HPH TpeX ceeToduibTpaX. PafoTa ¢ AaHHbIM
pacTsoOpOM IPOM3BOAMTCS' CBeTOMHILTPOM, YV KOTOPOro pa3HHud
B ONTHHECKON NJOTHOCTH HJS ITHX IBVX KOHUCHTpauHi umeer
MAKCEMAJLHOE 3HAUeHHE.

2. Bubop xmoBernt. Ilpnaaraemubit X npubopy nHaGop KioBet
C Pa3ANTHBIMH DacCTONHHSMH MeXAy paGouuMH TpaHAMH No-
3BoafeT NoAc0paTe RAA KAaXKAOFD PAcTEDPa  KIOBETY € TaKo#
padoueft xAKWHOHA, 4TOOH H3IMEPCHHN [POBCHAHIMCL HA YHaCTKe
HIKANL, Aaiolley HAaHMEHHLIHEe OTHOCHTeNbHEE CuIHGKH.

3. Vamepenne ontuveckodl naorHocTH. B npaBuil nayuok cse-
Ta NOMeMAloT KIOBETY ¢ HCCJAeIyeMbIM PacTBOPOM, @ B JICBHI —
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KIOBETY ¢ pacTsoputeneM. PaboOuasi JIMHA KOBET JOAXKHA GuITE
oankakoBa. Mingerc neporo Gapsfana yeraHaBAHBAKOT Ha Hydje-
BOM AEACHHH WIKAaJAW ONTHYECKOH (JOTHOCTH, BpamlenueM KDy-
rOBbIX (POTOMETPHUYECKHX KJHHLCB CTPEAKY TallbBAHOMETPa VCTa-
HaBAHB2IOT TaK#e Ha HyAb, 3aTeM B NpaBblf-RyYOK CBETa BROLAT
KIORETY © paCTBOpHTEHEM, HPH 3TOM CIpeiKa ra/jdbBaHOMEeTpa
OTKHOHSETCH, OT HYJEBOTO TOACXKEHHA, Bpalenner H3MepHTOIb-
HHX 6apalzHOB CTPEJRY ralbBaHOMETPa BHOBbL YCTAHABAHBANT
Ha HyJjb. BeJHYHAY. , ONTHYUECKOH NMOTHOCTH OTCUHTHBAKT MO
nesoMy: GapaGany. HaMepenue . cieZyeT HOBTODHTb HECKOJLKO
pas, DCABORA CTPEIKY rafbBAHOMETpa K. HYJi0 TO: CAeBa, TO Crpa-
sa. Hs no.'xyqemmx OTCYETOB HVIHEO. BHNHCIHTL cpelHee 3raye-
FHE ONTHYECKOH MACTHOCTH.

4. Hpuroropierne pacteopurens. B mepuyio 100-ma xcmﬁv
wvaauBawT 50 MJ BOAM, 4 MJ KONUEGHTPHBAHHOA coJsHONM KHCAO-
TH, 10 ma 0,1% pactsopa TOpOHa, MEPEMELIHBAIOT U HOJHBAKT
BOROA HO METKH.

Hoctpoenue rpagzynposounoi xpupoil. FoToBRT cTaHRaprARil
pacreop Th(NO;);, KOHmERTpauMA TOPHA = B KOTOPOM PaRHa
1 mr/ma. Turp sroro pacTBopa ONpPENeNsOT OCAMAESHHEM IHIPO-
OKHCH TOPHS H ©e WPORAMHBaHHeM [0 . OKHCH HpH ‘TCMIIEPaType
1000 °C. Iasg nocTpoeHHS TPAAYAPOBOYHOR KPHBONA K pasiaHyauM
KOJAH9eCTRAM (oT 0 no 0,2 Ma) cTaraapTHOrC pacTBOpR TOpHA
aoGasnmior 7 M Boau; 0,6 MM - KOHUEHTPHPOBaHHOE  COsIROM
gHeaoTH i 1,5 M 0,1% pacieopa Topona. [TonyueHsell pacTeop
NepesonaT B paﬁoliyzo KIOBeTy, LCBOLST BOROH a0 15 ma, mepe-
MELINRANT H HIMepSIOT ONTHYECKYID HNOTHOCTE., 3aTeM C‘rpOHT
rpazyHpOBOYHYI0 KPEBYIO. OTKJIANMBAaf 10 TOPHBOHTAJABHON OCH
H3BCCTHBIE KOHUSHTPANYH, A 1O BEPTHKANLHOH — COOTBETCTBYIO-
mHe HM ONTHUECKHE NJOTHOCTH.

4.3.195, OOPENENEHHE CYMMbBI H30TONOB TOPHA
B NOYBE, HJIE H PACTHTEAGLHOCTH

Mpusuun Meroa, OH 3@KAIOYACTCH B BHAECACHHH H30TONOR
TCPHA Ha KaTHOHOooSMeHHOR CMOze ¢ nmocyenymoliel copbuwnef
H2 JIOMHHEO{HOPE H H3IMEPEHHH HX C-a8KTHBHOCTH.

Ins onpenenexnsi XWMHYECKOrO BbIXOAA H3OTONOB TOPHNA
HCROJB3YIOT PAIHOAKTHBHHN HHAMKATOp — [(-2RTHBHHIL H30TON
%4Th, wotopufi MOGABAAICT B NPoly Nepel TpoBeleRHeM aHa-
JiH3Aa.

Uyscrsurenbroets MeToRa 5- 1078 . Ku/upoGa.
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Peagtueni. 1. Aumuar pogusi

2. Kucnora consnasn €(1:1). 2

3. Kueaota GrOpHCTOBOZOPOARAS KOHIEHTPHPOBABHAsN.

4. Kucnota XJ0pHas KOHUCHTPHPOBAHHAHA.

5. Tlepexhch HaTphs.

6. CnupT oTHAOBRMA.

7. LIHHK - CepHOKHC/BI AKTUBHPOBAHHLIK  cepebpoM, Mapki
K-9. K-11, B-3C, $C-4.

8. Katnonou6mennan cmona KV-2, nopscrasn, 8 H*-dopme.

9. Pacrsop #4Th. consinoKBCBI.

Vpurotosaenne peaxtueos. 1. CMoay HaIMeNbual)T B CTYNKe
n0A BOAOH M MHOTOKpatHOH AeKanTanuefl OTAGIRIOT OT MEJKHX
YacTHL, O6pasyouNX OCeAawlYe MyTh. CTeRNAHALE KONOHKH
{zwaperp 10~-12 mM. BucoTa 100 MM) 38TOAHAIOT NOAFOTOBJRH:
Hofl CMOJIOH Ha BHCOTY 5—6 oM u npomuisaior 2 H.'HCL B nepe-
pHIBAX MeXAY paboToll CMOAa BCErja LOJMKHA HaXOHHTLCH MO
caoem 2 wo HCL

2. NpubansprensHo H0-=100 r a3o0THORMCAOTO YpaHHIZ pac-
teopRioT B 500 ma 1—1,5 1. HCl u npomyckaioT uepes NOpHCTHH
rkatHoRuT K¥Y-2 co cKopocTeio 5—6 MJ/MHH.

Jna noAHOro oTAeseHHS OT YDAHHIA CMOJY TMPOMBIBAIOT
200—300 mar 2 u. HCL O noaHoTe oTAeneRUA YPaHA CBHIETe/b-
CTBYET OTCYTCTRHE q-aKTHBHOCTH B NOCAeAHER HNOPUEK NPOMHS-
HOTO pacTeopa.

Hecopbuxie **Th npoeopar 7—109% pacrsopom xapGoxaTta
aMMOKHKR, 3aTteMm pacTsop KapOoHaTa NOAKHCANIOT COAANOH KHC-
AOTOH, Pa3saraloT KHNAYCHAEM W JOBOART KHCIOTHOCTL NpHOJIH-
surenvHo zo 1—2 u. no HCL. Pactrop #4Th 3annnaor B MepHyo
KonGy § Ha aHajivs OepyT ONDEAENEHHVIDO AAHKBOTY B 3aBUCH-
Moety oF Thefvemolt axTHRHOCTH., CKODOCTH CHETA HHIAWKATOPA
ZOMMHE OCTaRAATL 5001000 numa/yuua B 2-5 M,

Xon ananusa, Hapecky BO3OYIIHO-CyXORl NOYBHW HIW Haz oT
0,5 70 4 r, pacrepryio a0 150 Mem v cTYNKe, TPOKAJHBAT B MYy-
Geavroll meuw npr remmepatype 400—800 °C mas CKurawus
OpPTABHUECKHX BEHIECTB H CNJAABASIOT B KOPYHAH30BOM THIAE
¢ HEPEKHCHIO HaTpuA npH Temineparype 700—B800 °C po obpaso-
BaHus npospaunoro mnasa. Ha 1 r npofu GepyT 8 r mepekcu
waTphg. [lnae OXNaXAaT ¥ BHUISAZYHBAIOT TOpsiyed BOACH
B £Takane, B KOTODHIH NPEEBAPHTEAbHO BHECEH PDARHOAKTHE-
relfl uaaukatop 2Th. [locre soimesauwpanus OCanKy rHIpO-
OKHCEH AAIOT OTCTOATLCH, &@-3aTeM OT(MHILTPOBHBAIOT yepes By-
MaKunifi bHILTP, TpoMEBaloT ropsuelt soAoR M pacTBOPSIOT
B ropavell consmofi xucnore (1:1) {uaz dunwrpe). [osomar
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KHCAOTHOCTE Ao 23 #. HCl, nocrte yero pacTsop HMCHOALAYIOT
AJs TPOBEAEHNS anaiH3a.

Pacrenus B Kovwuectse BO r, npensapHTeibHO NPOMBITHIE,
BLCYIUCHHKEE, O0308#I0T .B My(GensHOR- Neun npH TeMneparype
600 °C (me gonycrasi BocraaMeHenus). Hasecky aonut ofipaba-
THEBEAKXT B IUI&THHDBOI’I HalllKe, B KOTOPVK NPeABEpPHTEINBHO BHE-
cen HHRuxarop *Th, 2—3 pa3a  cMecwo NA3BHKOBOR # Xmaop-
voft kxenor (2:1) npH HarpesaHuu Haz mecyaucit GaHe. Cyxo#t
OCTAaTOK TpH pa3a obpabaThiBaIOT XMOPHOH KHCJIOTOR mas yia-
JeHHA HOHOB (PTOpa, CJIEXHl KOTOPOTrO :MCINAWT NOCAERYIOLIEMY
ompeAe/ienny H3oTonos TopuA. Ilocne npubasnenus nocnexunef
ROPHHH XJOpHOH KWCJOTH M. yNapHBaHAS NOYTH AOCYXa, OCTATOK
PACTBOPSMIOT B MHHUMAaJbHOM Koauuectse 2—3 u. HCL Ipn
HaJHIHH HEPACTBODHBHIHXCHA HYWACTRI HX OTQJHJIBTPOBHB&IOT,
npombiBaior 2—3 H.-HCL TIpemuBHOR B OCHOBHOH pacTBOpH
OOLeXRHAIOT H. HCTONBSYIOT -AAd aHaJH3a,

Pabounit pacteop. ¢ KucroTHOCTHIO 2—3 H. o HC! nponye-
KaI0T 9epes KONOHKY €O ckopoctelo 3—5 mia/mun. Tlpz atom ma
cMoe cOPGHPYIOTCA H30TONH TOPHS H, YACTHYHO, H3OTOIH PaiHs.
Haotonm ypawa. NONOHHA, NPOTAKTHHUS NPOXOAAT B SHALTPAT.
OXRHOBPeMEHHO TPOHCXOAHT OTACIEHHE OCHOBHON Macen MaKpo-
roMmmonentos. JIAN OWHCTKH OF panusd, HKenesa H HEKOTOPHX
RpYrHX KaTHOROB cMoay npomsisaoT 200 Ma 2 8. HCI ¢ rofi e
CKODOCTLIO.

Hecopfunio #30TOTOB TOPHA NPOBOASAT € NOMOMIBIO PACTBOPA
rapConaTa aMMOHHS, KOTODHIl o6pasyeT ¢ TOpHEM OTPHRATENbHG
sapsAxennsil RapOouaTHmf xoMmnaeke, Has srore wepes cmoay
nponyekator 100 Mn 7—109% pacreopa’ kapBoHaTa aMMOHHA.
TlepByi0 NOPUHIO NPHJHBAIOT .ONEHb CCTOPOMNKHO. TaK KaK NpPOHC-
xonut GypHOE pasnoreHne kRapbonarta B consuHolt kucaoTe, oc-
rapinefics wa cmode. Cxopoery Aecopbuni 2—3 wmafunm.

Hns onpenenenus XUMUYeCKOrQ BHXOZA DacTeOp rapbonara
aMMOKEN, cohepXaumnlt H30TOUH TODHH, S3AMHBAKT B W3MEPH-
TenbHHIll cTakKaH ¢ ABOAHHIMA CTeHKaM# H H3MepHIoT ero B-ax-
THEHOCTE.

3aTeM ITOT PACTBOP KOJANYECTREHHO nepenstnarT B 300-Ma
CTAKAN ¥ A8 DAIPYMEHHR K2pOORATHOrO KOMHIAEKCA NOIKHC-
nAwT conmHoR Kucenotoft (1:1) nmpuGsmsatenasno mo 0.5—1 w.
no. HCL. Ocvopoiuo, npu nepeMelIHBaHHH. KMOATAT Ha Necqa-
Holt Bawe 1520 Muy, OXA8%AAOT H DPORONAT BWASTCHWE Hio-
TOMOR TOPHH Ha -moMuHodope. JIns storo pacrsop wefitpanu-
3vioT ammparoM go pH -7—8, aoBasasor 300 Mr ZnS{Ag) w
fEpEMEITNEaoT ¢ NMOMOMbI '  MEXEHAYECKOH aAfH  MarHHTHOf
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memadks 30—40 mun. Iocne storo ocafmoxk JioMuHodopa of-
$GUALTPOBLIBAIOT (04 BAKyyMOM uepe3s NOPHCTHI CTeKJIAHHBIH
Punetp Ne 3 nan Ne 4, NpoMHBAIOT BOROH B KOAHYECTBEHHO
HEPEHACAT B KIOBETY € NJOCKHM NPO3payHBIM LHOM B BHAE CyC-
nexapd B cnupre. COCasoK PaBHOMEPHO DACHPeieNsioT Ho AHY
KIOBeTH, BHCYIMBAIOT B CYWAAbHOM WIKady NpH TeMiepatype
~ 100 °C u u3MepRIGT Ha @-YCTAHOBKE.

Hsmepenue aktuenoctd. 1. Mamepenne B-akTHBHOCTH pacTBO-
pPOB NPOBOAAT Ha panuomerpuueckoil ycranoske [I11-8 co cuer-
unkoM CTC-6, xoTOpH YCTAHABAHBAKT BEPTHKANBHO B CBHHLO-
oM gomuke THna AC. [ns HsMepeHHs pacTBOp 38JAHBAIOT
0 CTAKaH H3 OPTCTEKJa C ABOHHEIMH CTEHKAMH u Kpuimukod. Cra-
KaH HAaZEBalT Ha CHCTYHK.

Las onpejesieHus BHXOAA W3OTONOB TOPHR P-aKTHBHOCTL
KapbOHATHOrG PacTBODA, HOZYYEHHOTo B pe3yJasTaTe Aecopbumn
Topusi co cMoan K¥-2, cpaprmBarnT ¢ B-aKTHBHOCTBIO pacTBOpa
254Th, npuGABAGHHOTO K aHAJAZHPYEMOMY PaCTBOpY fllepex Haya-
JIOM ONPEAeAeRHRA. YCAUBKE H3MeDeRHs! B-aKTHBHOCTH PacTEOPOB
JCIKHE GBiTh OZMHakoBHME (06TLeM pacTBOpPa2 H €ro CoOCTasn,
recoMeTPHuYECKHE pasMepH CTaKaHa ¥ TOALLHHA ero BRyTpedHell
CTEHKH).

Burixoz R30TONCB ToPHR (p) paccunthBaor no GopMydae

Nz

P=‘T‘

rae Nz — CKOPOCTb CHETA PacTsopa IoCke AeCOpOIHH, HMIL MUK,
Nj — cxopocTh, cueTa HCXOZHOro pacreopa 24Th, umn./mun

2. Hamepenue ¢-@KTHBHOCTH BHICYLIEHHOro ocaika € copfu-
POBaKHEIM Ha HEM TOPHEM TNPOBCAAT Ha ycrTawoepke IT1-8 co
CUMHTHAISIGHOHROM  npHcTaBxkod. H3MepHTEIbHYR KIOBETY
MIOCKHM TIPO3paulbiM  AHOM YCTRHABJHBAIOT Ha (OTORKATOR
thoToyMHuOKHTENA HAH Ha ceetoroA. Cpepxy npody 3akpuBaloT
CReTOHENPOHMNACMBIM KOJIaKoM,

KouuexTpauHo Topea B npobe paccyHTHBalT N0 QopMyde

= _E\}E___ KH{KT,
2,22.10%nPp

rde N — ckopocth cyera npobnl 3a BulueTOM Goia, EMIL/MHK;
P - Macca anagmsupyvemol npofw, r; 1 — >dbexrusHocTs pe-
THCTPALUKE @-4aCTHI TOPHR YCTZHOBKOH; p — BHLIXOA H3OTONOE
TOpHA, AOJH.
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Onpeaenenvie sdexrusnocts yeranopky: B xavecrse 3rano-
Ha a8 ounpededenus: 3GGEKTHBHOCTH DErHCTPANHE C-YacTHLL
TOPHS H3IMEDUTeJbHOH YCTABOBKOH HCNOJLSYIOT ° PABHOBECHYIO
YPaHOBYI PYZY ¢ TOUHO ONPELENCHHEIM: COAEpIKAHHEM YypaHa
HAH pajnus:

B passoBecholl pyne.comepsasre **Th (8 Ku) pasmo co-
JEepXaHHIO YPaha Has pakusa.

AgrasuocTd ¥0Th pacCUHTHIBRIOT B PACTI/MHH.

. Ha pssToff HapecKY DY BEIZEJNSIOT E30TORHl TOPHS MO wme-
TOJIHKE, ONHMCaHHON ua: . 187, ¥ H3MEPAIT HX BKTHBHOCTL HAa
yCTAHOBKE.

SPheKTHBHOLTh PEFHCTPALKE G-YACTHIL TOpHA {1} oupene-
JHIOT No (PopMyie

N

== mes—m— 3
1 N
rae, N — CxopocTh cyeTa BHACAEHHOTC-#Th; nMn./Mux; A — pac-
CYMTAHHAS aKTusHocTy 2YTh B HamecKe, B3suTOf Ha aHadus,
paci./MuH., . ’

Tlepen mnpoRepetneM . KaJHOpPOBKH PagHOMETPHYECKONR yCTa-
HOBKE noafupaior paouce HanpsmeHHe HOTOYMHOHTONA TakuM -
ofpasoM, 9TeSH GoH yeTaHOBKH He npeskiuan 0,5—0,8 nun./vun.
flpu upaBHNEHO BRHGPaHHOM PEXHME paboTH (OTOYMHONHTEAS
3G QEKTUBHOCTD perHCTpaLHH G-HACTHI, TOPHS HAXOJHTCE 8 Fpe-
Aenax 0,7—0,8.

4.3.20. Onpedeienye Topus-228
4,3.20.1; SMAHAULHOHHBIA METOR

INpynunn -Meroga. O OCHOBAK HA H3MEDEHHH DalHOAKTHH-
noctH  TopoHa {T,/p = 54,5 ¢). o6pasyiomeroea H3 Ra
(T\/2 = 3,6 cyT), xOTOpHIl :HaKanMHBaeTcs B npenapate 22Th,

PeakTusn. llpamensiores Te.3e, NTO yKasaHH Ha c. 183.

Xox aHanmza, PacTeOp ManraHa: (cM. c. 183), na xoTopom
BHUIENSH H3 P0G TOPHH, HepesuBaioT B §apboTep H OCTaBIsOT
na 1 mec, 3ateM KOPOTKHM PpE3HHOBHM IUJIAHIOM COSRHHSIOT
GapGorep ¢ nokpzaumonHoii kamepolt (CI-1M, PAJI-1,2), sceow
ouepe/ls NOAWIIOYEHHON K SJEKTPOMETpY -(pPaZHOMeTPy).

Yepes HOHH3ALUMOKHYIO. KaMePy NpPORYCKAwT HpodaabTpo-
BAHHBIH BO3AYX. CO .CKOPOCTHIO,. TIPW KOTOPOH OTrpaiy:poBaka
YCTAHOBKA, M. H3MEPSIOT HOHU3IAIMOHHBIH . TOK (CKOPOCTh CueTa).

Onpezeasnior xuMHYeCKHil  8HXOL TOPUS, NPEANOAAras, YTO
OH paBeH BHIXOAy naHTana, JJIs 9TOrO ROCJHEe H3MEPEHHA AKTHB-
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wocrn 22Th nepenvsator pacTsop M3 GaploTepa B Xumuueckuit
CTaKaH, RArpepaoT o temnepatypnl 70 “C H 0CAMEAIOT aMMHE-
KOM THADOOKHCH niaHTaHa. BricywuBator OCAAO0K, NPOKEIHBAIOT
A0 MOCTOAHHOH MacCh H B3BEWIHBAIOT ANA ONpCACAeHIis XHMH-
YeCKOIO BERXOAA JaHTaHd.

Hast 3TanohHpOBanKEA HIMEDUTEALHHX YCTAHOBOK HCIOAB-
3¥I0T PABHOBECHMY npenapar Topda (TopHeBas pyga), B KOTO-
pom axkTupHocTy 2%°Th pamna axtusaoctn  22Th. Tlomemalor
& 6apGoTep pactBop 1 r TOpHA M A3MEPAIOT HORH3ANHOHHKLE TOK
{ckopocTn cyeTa) npy OUTHMAABUOH CKOPOCTH TOKA' BO3AYXA.
Kospdruyenr nepexofa oT HMIL/MHH (JI.E.‘I JMuH) K pacn./aul
PACCUHTHIBAIOT HI YPaBHEHHA

K = akrusnocTe 28Th B Gapbortepe

CKOPOCTH CueTa mpenaparta
(EpH ONTHMAJBHGH CKOPOCTH BO3JyXa)

4.3.20.2. 1O PAJLHIO-224

Npunuun metoma, Ost ocHOBad ua onpelencHun 2%6Th no
painOaKTHEHOCTH 2%Ra, BMAENEHHOTO H3 PABHOBECHOTO Npena-
paTta Ha cyabdarte Hapua.

Peaxrtuinl, {. Dapufi asornokucand, 20 Mr Ba/ma.

2. Cepran xucaorta, 5% pacreop.

Qcraabiibie peakTHER tprBeferH Ha ¢. 180,

Xop ananusa. Pacrsop,HCHOAB30BRHHEIA A48 KOROPHMETDH-
4eCKOTO ONpenesaeHss TOpH#A, nepeauth B 100-My xuMmuueckuit
crakal. TyAa xe npuauth pacteop conu Gapus (100 Mr na
BaS0y). uioctasuth Ha 1 Mec,

PacTBOp NPOKMOSTHTE, OXAGNHTH AC Temnepatypu 70 °C u
ammuaxom Ges COy ocafuTs TIEIPOOKHCE JanTana (Topus).
Ocan0k cOXpa”HTh AJig NOBTOPHOFG onpeienckus 26Th, ecau
0RO noTpebyercs.

PHIBTPAT HROAKHCANTL CORRHOM ¥ioaotoRt (mo pH 1-—2).
H&TPETh JO KHHECHHE H OCAZHTH cyabdar 6apua {**Ra}, npuan-
nas no Kanasm 5% ropsuwmi pacTBOp CepHOA KHCACTHL.

Ocanok 0TQHALTPOBAT, uepes OyMaxHuifl (RABTD «CHNAR
AewTa», UPOMHTL BOJOH, BRICYUIMTL H NPOKAJHTL ApH TeMnepa-
TYDE 900 °C 20 TIOCTOSIHBOH Maccew B Teyenne | 4. Ilepecwnath
0CajloK Ha HOAJIOXKY, H3MEPHTh CKOPOCTH CYeTa M pPacCyHTAaTh
KOBLEHTPAILKEIY, YMHOMKHB CKODOCTh CHETA Ha KOshguiunenr
fepexona, YCTAHOBRICHEWA C NOMOIULI0 COOTBETCTBYIOLHErO 3Td-
Jolta,
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4.3.21. Onpepenenne ypaua

Vpan — XHMHYCCKRH SJEMEHT. IPyfis AKTHHHZOB, NepHoLH-
4eCKGHl CHCTeMB 3AeMeHTOB. CpeAHee CONCPHAHHE €ro B 3eMIoil
xope cocrasaser 3-10°4 macc.%. HauBoaee yerofiyweo kax
E TBCPAOM COCTOAHHH, TaXK H B PECTBOPEX COLJHHEeHKHA HeTBIpEX-
¥ HISCTHBAJEHTHOTO ypPara.

B HefiTpasibHEX B KHCABIX PacTBOpax IUECTHBAAEHTHHR ypau
cymecTByer B spne ypassaa (UQ:*"). K xopowo pacTBOpHMEM
coasMm yparmna oruocarca, UOR(NOs)s U0:SOy UCCly
UOg(CH3COO),,. ManopacrsopuMuye  asasiiorces  U0,C0,;
UQ:HPOy; UD.P04 (UQOg)AFe(CNYd. [Oas uona.ypasnaa
XapakTepHa CRJIOHHOCTD K OOPa30BaHMIO KOMIACKCHEX COeHMMHC-
uuit, [1pH AeHCTBHH OIeAoOYell Ha PacTBOPH COMEH ypaHH/Aa BHAe-
JAIOTCH  TPYAHOpPACTBOPHMEIE KEJNTHle OCAJNKH  AHYpanartos
MEEUE_O?.

Baxnefilise KOAMYECTECHHHE METOAH ONPEREJNCHHS Ypaua
~— KOJIOPEMETPHYECKHE, Becosne, olbeMHsle, noasporpadiuc-
ckue, JIloMuHeCHeHTHHH MeTOX AaeT BOIMOXHOCTE OMNPEAEAHTH
Ao 10~ r ypana.

IlpuMpopHEL] ypaH COCTONT H3 TPEX H3OTONHOH:

2381J {99,28%, T\fz = 4,5-10° qet);

WY (0,714%, Tyfp = 7,13-10% ser);

2417 (0,0068%, Tifs = 2,48-10° ner).

Hs uux 28U — pooHavaNsHHE DPAJHOAKTHBHOrO cemelicTna
4n+2; U — pojoHauanbiEK  cemefictRa 4n4-3; U sxoqut
B cemefierno 26

4.3.21.1. ONPENEJEBHE MHAKPOKOMIHYECTE YPAHA B NOYBE

Tipusuun horoMerpHyeckoro Meroga. OH 3aKMoYaeTes B K-
cTpakuuM ypana TH$ H3 pacTBOpa HHTPaTa aMMOHEA H TPHAO-
Ha B u peskCcrpakuuH pacTteopom apceeHaso IIl.  Pesxcrpakr
pa36aBAkIOT KOHUGHTPUDOBAHHOR asoTHOH KHCJoTOR, 06pabo-
TAHHOH MOYEBHHOMN, H H3MEPHIOT Ha QOTOINEKTPOKOJOPHMETPE
C KPacHHM CBeTOQHALIPOM;.

UyBcTeHTeNnpHOCTE  MeToga 107% r/mpoba, norpeusocts
+=209,, '

PeakTBbl, 1, A30TH2R KHCJA0T2Z KOHLEHTPHPOBAKHAN.

2. Consiras KHCIOTY. KOHHEHTPHPOBAHHAEN.

3. IlnaBuKOB2R KHCAOTE.

4, Hatpuil yraeruchnil KPHCTaIJMHYECKHE.

5. Kanufl yraexucauifi KPHCTANJIHUYSCKHH,
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6. Ammonnii asoTHoxkmcanil.

7. AMMHEK KOHUEGHTPHPOBRHHEH

8. Pacreop TB® s toayone, 20%.

9. Pacreop apcenaso 1II, 0,25%.

10. HsynarpyeBas code STHAEHAHAMUHTETPAYKCYCHON Kic-
3oTu {Tpuaoy B). ’

11. Auerar HATpHN KPHCTaAJNBYeCKhi

12, Hurpar ypasuna, 10 amxr Ufua.

Mpuroropnente peaxrnpos. [. Pacrsop TB® B tonvoae, 209
no obbemy, Cuemusaror 200 ma TE® ¢ 800 ma ronyoaa. oay-
YCHHEDIH pacTBOp OPOMBIBAIOT JBa pa3a, HenoAb3ylT 5% pacrsop
NagCO; » soay mo 300—400 ma.

2. Tlpomuienofl pacteop, Pacrsopsiior 650 r wurpara ammo-
eust ¥ & r Tpraonz B B 400 mu Bonnl, ycrakaeaksawor pll 2,0,
pasbapssor BOAOH Ao 1000 Ma 1 duaAbTpyOT.

3. Pactsop apcenaso 111, 0,25%. Pacreopsaior 2,5 ¢ npenapa-
Ta apcenaza 11l H 5 r aucrata xHatpus B 750—800 ma soan. [lo-
JAyueHHHI pacteOp pasbasismioT sogoft po 1000 M B QrIaLTPY-
07T yepes SymaxHbit ¢uastp, CoxpansioT B CKAAHKC H3 TCMKOIO
CTerta. . :

4. Craupgaprieifi pacTBop HUTpaTa ypauuaa. IJTOT pacisop,
copepxamni 10 mxkr Ufma  rotoest pacteopenneMm 211 mr
U0 {MNO;)2-6 H;O) B BOge ¢ nobagaerneM 0IHOR Kani KOu-
ueutpuposaunoii HNO; n paszbapacumem go 100 mu.  3aren
B MepHylo I-1 koa6y Brocar 10 mn moayuensoro pacreopa, Ao-
Gapasior 2—3 Kanau xouuentpuposanuoit HNO,., zonoansor
BORON HO METKH H NepeMeniHBaIoT..

5. KoHueHTpAPOBaHHA® a30THas KHCIOTA, oOpaGoTaduan
souepuuoi. K 1 a4 xounentpuposanroli HNO; npubasasor 10 ¢
MOYCBHHDE, XGPGIUO ACPEMEIUHBAIOT H OCTABJAT L0 cAcAvIowe-
TO JHSA, Docae 4ero oTduabTpOoBBIBAaKT H3OWTOK HepacTROpi-
tefic MOYeBHHB! YEPE3 CTEKJIHHHYIO BODONKY € NOPHCTHIM JIHOM
1t oTOpacHBaicT. ..

Xon awaausa. Bepyr 0,1—1,0 r ToHKOH3IMETBYEHKOrG MaTe-
pHaaa, cogepainero 1—15 mxr ypawa, H mpoKaansawpTt | 4
B Mydeanrod neun npu TeMnepatype 650--750 °C naw wa raso-
Boft rOpenKe.

Hpu onpeneseHnH ypaHd B NECYaHbIX NOUBAX H CHAHKATHHX
nopoaax npoKaJleHHyK) HAaBECKY pasnaraioT B LA THHOBOH 4alIKe
narpeeanneM co cmecsio HF u HNO;. xotopwie 3aTem suinaph-
paoT pocyxa. OOpaboTKy OCTarTKa cMechio KHCAOT NORTOPAIT
eule Apa pasa. JareM cyXxolt oCcTatoK TPHAKLH BHOAPHBAKT C
xopuentpaposanhofi HNO;, nocse wero » yamky suocest 12 sMa
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HNO; {1 :4) u narpesaloT Ha Bogsittofi Hane. Hepacrsopuswuii-
¢ OCTaroK OTQHMNLTPOBLIBAKT, O30ARIOT BMECTE T QHABTPOM,
3oy cnaasasior ¢ 5—10-kpaThum KoamvectBom KNaCOy (man
cuechi0 pasHux kxoanuecTs KeCOs i -NapCOs), Ilaar poimena-
yupaloT 5 ma HNO; (1:4), noaywesnsifi pacTsop’ GHABTPYIOT
H NPECOENHHAT K OCHOBHOMY. ®PrALTp npombiBaior 3 ma HNGs
{1:50). O6Gmuit cbbeM DOAYYCHHOrO pacTBOPa AOJIKEH COCTaR-
aatb 20 Ma. .

- K pacrsopy -npubasnsaior. 25 r NHNO; 1n:0,25 ¢ rpuaond B.
THocste ux pacTBOPCHHES BBOAAT KOHUSHIDHPOBAHHHIH aMMHaK RO
pH 1,0 (no ynupepcaibHOl MBAHKATOPHOH OyMare) ¥ sKcrparH-
pytor ypau 25 ma 20% pacrsopa Th® B Tonyose © (Gensone),
BOTPHXHBAR -3 MHH.

[locne paagenenns das HuxHud {doxHuA) ciofi orépacusa-
107, @ OCTZBIUYKCH OPTaHHIECKY0 a3y BCTPAXHBAIOT ¢ DPOMEIR-
HuM pacTsopoM (uerhipe pasarmo 7,5—8,0 mu).

K npommrtoMy” sKcTpaxTy mpubasnsior L5 mx soxm, 0,6 ma
0,25%' pacteopa apcenaso 1II) 7pu: 'Kanmi KOHUEHTPHPOBAEEOTG
NH,OH 5 scrpaxupator 3 MuH. Flocie pazgenenus $as BORHYID
CAHBAKT B NPOGHPKY WA IRIHEAD C npureproll npobroil. K oc-
Tasuiefcy opranudeckoll ase nprbasiioT 0,4 MA BOAB ¥ BHOBB
ecrpaxnparoT 3 MuH. Tlo pasnenenny giaz BoaHHE ¢noli npH-
COEAHHSIOT K pAHee MOAYYEHHOMY- H BBOASAT 2,5 MJl KOHUEHTpH-
posanHoii- HNO;, ofpabordanol MoucsuHofi (0TMENAs - MOMEHT
ee goGasjenust). JKHIKOCTs XOpPOIIO: HEPEMEUIHBAKT H QHIABT-
pyioT yepes OyMaxusi guisrp <6evias Jetra» HeOOCpeuCTEeHHo
B KIOBeTy (roamuHa cnosg 10 MM)  GOTOS/NEKTPOKCIOPHMETDA
O3K-H-57. Touso weped- 5 Mul nociae pobapienus HNOs usme-
PHIOT ONTHYECKYI IJIOTHOCTE PACTEOPA C KPacHLM CBeTOQHALT-
pom.

TN noBMINEHHR UYBSTBHTENLHOCTH METONR B JeBHIH CBETO-
BOf NOTOK NMOMEN{AlOT KIOBETY C PacTBOPOM cpaBHenns (Bogfoff),
2 B OpaBHil — KIOBETY C HCOHTYEMBIM PECTBOPOM H NPOM3BOANAT
KOMIIEHCAI]IO CEETOBHX TIOTOKOB' Bpafienney KPYTOBHX KJHHBEB.
3aTeM KIOBCTH MEHAIOT MECTAMHY B ACBLIf CBCROBOH NOTOK CTaBAT
KIOBETY ¢ HCHHTYEMBIM pacTBopoM; a B npasbiil — ¢ BOAOH. . T1oC-
J1e nepeMeINeHHs BRI CBETOBOH NOTCK YMEHBIUHTCH, 8 Npasbil
BO3PACTET HA CAHY M Ty JKe BeNWIAHY, PABHYK ORTHYECKOH MIOT-
HOCTH "HCTBITYEMOIO PacTBOpa. TakMM . 00pazoM, noAyyacTes
YABOEHHaA ONTHYECKa® IVIOTHOCTB HEUHTYEMOTO PacTBOpa, uTD
ASEeT. BO3SMOXHOCTE BABOE HOBHCHTH '{YBCTBHTBEIJHOCTB onpeﬂe-
senus, OTcger ONTHYeCKOR MNNOTHOCTH TPOHIBOAST: MO JISROMY
Gapabany. -
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CoaepixaRite ypaka BO B39TOH HaBecKe zHARHIUPYEMOro Ma-
TePHAJAA HAXOANT IO FPAAYHPOBOUHOMY TpadHKy.

Hoctpoense rpapynposodhore rpadmka, K onpegeiesuomy
KOJIMUECTBY CTAHRAPTHOFC DPACTROpa HHTPATA YPaHKIa, coAep-
skamemy 0; 1,0; 2,0; 3,5; 5,0; 6,5 8,0; 10,0; 12,0 u 150 mxr U,
AoGaBanwT BOAY "A0 06mero ofbema 20 Ma a1 30 r NHNOg;
NCCaAe PacTBOpeHHs codn yeraHasnmeaioT pH 1,0 # janee nocry-
N&IT, KaKk GIHHCaHO BLILE. nO NOAYUYCHHBIM  JaHHBIM CTPOH‘[‘
IpafyHpoBOuHHEI rpadMK B KOOPAMHATAX <ONTHUECKAs NJIOT-
HOCTh — COXEpKaHHe ypaHa B DACTBOPEY.

Ecan Hcnosib3yKOT BHOBR NIPHTOTOBJGHEHE pacreop apceHa-
30 111, 70 rpadhMK CARAYET CTPOHTL 38HOBO ¢ HPHMEHEHHEM STOrO
pactsopa. KoneBanpe Temnepatyps B npedenax 17—27°C za-
METHO He BJHACT Ha OATHYECKYIO NVIOTHOCTE.

Onucanuas MevoAHKa NOIBOJNET ONPeJeNsTh YpaH B INOU-
BaX, F'OPHHIX NOPOZaXx H MUHEpaaax npu colepXxanud ot 1-10-*
o 1,5-10°%. IOna onpefesneHHst MeHbLUIHX KOJIHUYECT8 YpaHa Ha-
BECKY . aHaJAH3HPYEMOFO MaTepHajJa yBeauyusawr Jo 2—5 r,
COOTBETCTBEBHO YBeJMuEBas OGDBEM NOJAYYaeMHX pPacTBOpOB
A0 40--100 Ma, Konuuecrre NHy;NO; no 50-—-125 r i tpusiona B
Ao 0,5—1,25 1, HO DNpHMeRas TOT Xe oGbeM pacrsopa 1B
{25 ™) ana skcTpakuuyu. Jladee amanMs 3aKaHYHBAKOT Kak
OnHCcaHo Ha c. 194.

Konuentpanu ypaHa s 1npole paccuuTHBawT no $opmyae

C= wﬂ» MKE/KT,

rae A - comepapue ypaHa BO B3ATON Hapecke, HallleHHOe mo

FpaAyHpOBOUROMY TpadiuKy, MKT; P — Macca B3ATOH HR aHadH3
AOYEHI, T.

4.3.21.2. B TOYBE H APYTHX MUHHEPAJABHBIX IIPOBAX

DNpuuuun metopa. [1poGy pasiaraioT TAABHKOBOR KHCAGTOH,
SKCTParEpyiT ypaH STHAAHETATOM H NOCHe PEIKCTPALiHE ofpe-
AGASIOT €ro KOJOPHMETPHYCCKH B BHIE: KOMIJIEKCA C 2pceHa-
30 111

LyBCTBHTEABHOCTD MeToHa 3 MKT/Npoba; nOrpeinocTs = 10%.

Peaktuenl. 1. A30THan KHCAOT2 KCHUCHTDHPOBAHHAS,

2, Consnas KuCA0TAa KOHIEHTpHpOBaHkad, 4 H.

3. TlsapuKoBas KHCJIOTA KOHUSHTPHUPOBAHHASR.

4. Harpuit ocopHOKHCABE ABY3aMelUeHEbIL

5. AnmooMunuil  a30THORKHCABE geeaTHBoAHmR (95 r cosm
pacteopiTh 8 50 ma 0,5 b HNG:).
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6. YrcycuosTunosmi s¢Ep (aTEAALETAT).

7. Ammonuil azornoxucanl, 60% pacreop.

8. Ackop6uHoBasn KHCaIOTA.

9. Lunk meTanauueckufl rpadyAHpOBaHAB.

10. Apcenazo III, 0,06% . pacTsop.

11. Ypauna asoTHOKMCHBIE, CTAHIAPTHHA pacTBOP.

Xop anaansa. Hapecky TuarefbHO PACTEPTOH BOSAYIIHO-CY-
xoft mouBn (0,5—2,0 r) npoKanHsamT B MyGEIbLHON neun npy
remnepatype 600 °C B TeueHne 1 ¥ H OepesocsiT Bo Qroponaac-
TOBYIO HJIH ILIATHHOBYI waliky. IIpoGy Cmaumpaior BOJOH, pas-
JEFaI0T cMechi (5 M4 NI2BHKOBOH KHCIOTH H 10 M KOHUCHTDH-
pPOBAaKHOK a30THOM KHCAOTHI) NPH HarpPeBaHHH Ha NecuaHol Gdne
A0 NOAYUEHHS CyXOro ocratka. Ecin sdMereH Hepasaomupiiniics
OCTATOK, TO ONEPALMIO HOBTOPAIOT 2—3 pasa. 3aTeM NPHAKBAIOT
10 mj KOHUEHTPUPOBAHHON a30THOM KHCAOTH- ¥ CHOBA RHINADH-
BAKOT JOCYyXa.

K ocratky B yamke upubasasior 0,25 r NagHPO, (macku-
PYIOULHE ATeHT JAjA NpefOTBpaiieHust sxcrparuun V, Mo, Zr,
Th), npunusant 10 M pacTBopa ascTHOKHCJCIO AJIOMHHHA N
AepeMelIHBalOT O PACTROPEHHT CYXOTO OCTATKA (pAacTBOP MO-
KeT OHTh cierka MyThoBaTHM) IloayueHHBUl:pacTeop nepeno-
CAT B CYXYIO ARJHTEAbHYIO BOPOHKY, NpHIHBAIOT 20 MJA 3THAZNE-
TaTa § JHEPrHYHO DBCTPSXHBAOT B TeqeHHe 1 Mum. fTocne pas-
Desenus (as HUXHHE BOAHEA ¢10M O0TOPACHBaI0T, a 0CTaBIlyoC
B AEJUTEAbHOH BOPOHKE OPraHHYEecKyK ¢ady HPOMBIBAOT 2 MA
PACTBOD2 A30THOKMC/OFO @MMOHHH, BeTpsixuean | muH. Boauni
cnofi orbpacHBaloT, BECTpakT nepenccat B 50-Mu1 craxkaH, Kyza
npuauBaoT 10 Mi AHCTHANHPOBAHHOH BOJH, COAEPIKHMOUE BRINA-
pHBaOT Aocyxa. OCTaToK B cTakale PAcTBOPSIT B 2—3 Kamiux
xonuerRTprposankofi HCl u Bmuapusalor fgocyxa. .

Cyxoit occratok pacrsopsaior 810 ma 4 u. HCl, xobapasmor
Ha KOHYHKE mmnarensd ~1 Mr acKOpPOHHOBOH KHCJOTH, NOrpyXawT
3:~4 rpanysinl MeTaJJIHYecKOre LHHKa - (npessapuredbho ofpa-
6oranporo 4 u. HCI). Yepes 10 MuH pacTBOp CANBAKT B MEPHYIO
25-ma K0a6y, HE HEPEHOCH HHHK. Craxay 06MEIBAIOT PACTIOPOM
4 H. COARHOH KUCJIOTH ¥ CAHBAIOT B Ty xe Konby. 3aTtem nobas-
aswot TyAa 2 ma 0,06% pacrsopa: -apeeHaso: IR zoBosAT 06beM
IO MeTKH PacTBopoM 4 H. COJISIBOH -KHCJAOTHL.

HMaMepsioT ONTHYCCKYIO HJAOTHOCTH. Ha (DOTOKOJOpHMETpE
OIK-57 nau ©IK-111 ¢ xpacuuiM CBeTOMHIBTPOM.. ‘PacTeopom
CpaBHERHA CAYXHT pacTBop apceHaso 1II B 4 m. consiHofl Kucwo-
Te {2 ma pasBoAaT B 2b-Man Koabe).-
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Jlast mocTpoeHus rpaiyMpoROuHON  KPHBOH B XMMIMCCKHE
H50-m4 cTakannl NPHJAHBAIOT STAJAOHHHR PAcTBOp ypaHa C cofep-
wannem 1,0; 2,0; 5,0: 10; 15; 20 mxr, Ac6asasoT ~1 Mr ackop-
Gunopol KMCIOTH, npramsaroT 10 ma pactBopa 4 H. COXsiHOR
KHCAOTH ¥ 3—4 TpPaHyAB MCTalJHYeCKOro WHHKa, UPeARapH-
_Teabro ofpaborannoro 4 u. HCL Yepea 10 mwH pacTooput can-
BalOT B MepHBic 23-MJ K0AGH, He mepeHocs DHHK, O6MLIBaOT
crakay 4 W, coasinoRl Kucaorofl, aoBasasot no 2 Ma 0,05% pac-
TBopa apcerazo I u jopozst o6vem 0 MeTKy pactsopoM 4 H.
conanoft kucaoTH. POTOMETPHPYIQT KaK NPH aHanuze npob.

TTo monyueHHWM HaHHEIM CTPOST TPAAVHPOBOUHBLIA rpadux
8 KOOPAWHATAX «ONTHYECKAR TMJAOTHOCTh —- COASPKAKNE VpaHa
8 npobes,

TpanyHpOBOYHYIO KPHBYIO TMEPHOLMYECKH npoBepsioT. Ecan
HICMONAB3YIOT BHOBL MpHEroTOBJcHHEA pacTRop apeeraso 1, To
rpanyHpoBoYHAIL . TpadHK CTPOAT 32HOBO. ,

KonueRTpaumo ypaHa PacCYBTHBAIT N0 QopMmyne

C= A MEr/r,
P

rae A - cogepanuc ypaha Bo B3RTON uapecKe, Haiigennoe
fC TPAIYHPOROMHOMY rpadHKy, Mr; P -— Macca HaBeCKH HOYBH,
B3RTOd Ba aHaaus, T.

4.3.21.3. B IPHPOOHLIX BOOAX

TMpunuun doromerpuyeckoro meroma. Ox OCHOBAH Ha KOH-
UEHTPUPOBAHHY VPaHa ¥3 BOOW HA THAPOOKHCH JKene3da ¢ rnocie-
aytoiued skcrpaknnell TBOD # pesxkcTpaKnHH pacTBOpPOM apceHa-
so 11T ¢ nanapuefiuinm onpenenenneM QOTOMETPHTIECKEM METOIOM.
YypcreurenbhocTs metona 1076 rfnpo6a; norpemrocTs +£20%.

Peaxtupnt. 1. JKeseao asorroxucaoe Fe(NOs)s-9H:Q. 40%
DACTBOP.

2. Beayroibuuifl aMMHaK.

COcraabyble peaKTUBH VEazand sa ¢. 192

ApuroToBiense peakTWROB. JTa ONEPALWA anaJoTHYHA NPH-
Bepennof Ha c. 193,

Xon ananuza. K npobe ananuzupyemoli BOAH -o6BEMOM 10
I n npubapasior 3—5 ma komuertpupowanuoft HNQ;, narpesa-
0T B kunaTaT 4—5 wmun {(Ans viasaemns CO,). 3aTem npubae-
a5t 1 ma 40% pacraopa Fe{NO;);-9H:0, Gesyronvruf ammu-
2K 10 OTYETJIMBOTO 3anaxa W OCTaBAfoT Ha 2 y. Bueausimshcs
GCRI0OK OTRENRIOT Ha ROPOHKE ¢ duavrpyronum aHom {MNe 4) n
pactzopsoT 4—5 MO KOBLUEHTDHpOBanROfl CONNHOR  KHCHOTH.
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Pacteop noMelnnaior B BHNapRIEIBIyIo- uatiky. CIALTPYIOLYIO
BOpoRKY npomusalor 10—11.ma sompl: O6nesuHeHHHE pacTBOp
BHIAPHBAIOT AOCYXa, pacTBOPSIOT, 0cTaToK B 15 ma HNO; (1 : 4).
Pacreop QuasTpytor uepes HALTD «benas  JGHTA®, KOTOPL
npoMuBaeT sateM ropraued :HNOg (1:50).
OGmnafi o6peM pacTBopa ROMIKER cocTamiaThk 20 Ma.

Janeuefilee NPOBSAEHAS AHANH3a B pacyer CM. Ha c. (94—
195. ’

43214, B PACTUTEJLHOCTH

TpunuHn JmoMaHecHeNTHORO Metofia. OH OCHOBAH Ha H3Mepe-
HHH JIOMPHECUCHIHE ypaHa B.nepnax NaF.

TlposoasT nojHoe mepeserense npoGul B pacTBOp H H3GHpa-
TEbHOE SKCTDPATHpOBAHWE YPaHa HHSTHACEHM SOupom. Iasn
KOHTpOJIsE XHMH#YECKOr0 BHXoAa nenonbiyior B (T /), = 2,3 ¢ym)
¢ BHICOKOIl VAENEHOR aKTHEHOCTEIO. UYBCTBUTENBLHOCTH METOHA
107! r/upoba; norpewsocts +25%.

Peakrhebt. 1. AsorHas Kuc/lora KOHUEHTPUPOBARHAN, 2 H.

2. OTOPHCTHIH aMMOHHA.

3. AsoTHOkHCIEE AMMONEE.

4. Iustenosut adup.

5. AzoTRORKuMC/EH amoMHEHEM.

6. Hartpnf yraekucnudl, 0,2%, pactsop.

7. @ropuctmil marpHA, 3.5% pacreop.

Tipumexwawne TYipuw ompefeneHuw ypaha B npobax, rie
€0 KOJHYECTRO He npesmimaer-1-107% T, Bce: peakTHBH HORMKHK
SHTL OURILEHL OT ypaHar ASGTROKHCHANE amooMHHAE ¥ aMuonni
OUKNIAKT SKCTPAKIHEH 3PHPOM HACHIIIEHHBIX DacTBOPOB ITHX
conef ¢ nocneavomiell neperpucranaunsauyest. Ouderky $roprc-
TOTO: aMMOHMA NPOUIBOIAT OCAWIEHHEM H2Z €r0 PACTBOpPA THRPO-
OKHCH ANIOMHRHS OesyroflbHbBIM aMMHaxoM ¢ nocienymoouted
nepexpucTaninzangefl. A30OTHYI0 KHCIOTY OVHIIZKOT NEperoHKofl.
Yraexucawf Hatpuil ¥ GTOPHCTHE HaTPHE. NEPEKPHCTAANHIOBH-
BAIOT,

Xogz ananuza. [lonyueRHYI0 304y NEpPeHOCAT ¢ NOMONIBIO pas-
Gapnennofi a30THOR KHCAOTH B IUIATHHOBYIO GYalKy, PacTsop
BRINAPHBAIOT nHOOocyXa H OCTATOK . CMEWIHBAIOT ¢ UATHKPATHHIM
KONHYecTBOM (TopHCTOro: aMMonun. CMmech IPOKAANBEIOT TNPH
Temnepatype 300—350 °C no npexpamenns soaefenua Geasx
napos dropucroro aMMouus. Omnepanurp nosTopswr 4—5 pas
KO TIOJIHOTO YAaJeHHs HS NPoSH KDeMEHR, yJeTapulero n Buie
-8iF,;. Cyxoft ocratox obpadateiBaror 3—5 MA KOHUEHTPHPOBaH-
HOft a30THON KHCNIOTH, PacTBOp BHIMAPHBARIOT AOCYXa Ha BOASHOR
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Bane, NPHIHBAIOT HECKOALKO M  KOHIEUTpHpoBanzoll azorTnolt
KHCAOTH H BuNapPHBAIOT ONNTL Aocvxa. [laHEYI ONCP2uHIO AO-
GTOPAIT eue pas.

Cyxoit oCTAaTOK pacTROPAIOT B 26-—30 Ma Tenaol 2 H. azorHoOl
KHCAOTH H DACTBOP HEPeHBAIOT B CTAKaH; INIATHHOBYK YamKy
HECKOJALKO pa3  THIATEJLHO NpoMuBait Tengoft 2 #. asorHOW
wucaoroll. OCmnf pacxon KHCAOTHW TIPH Hapecke soamt B 05 r
He npessinaer 25—30 mn. B sTom RonWuyecTBe OCAROK, Kak Ipa-
BHJIO, ROJEOCTLI) PacTROPAEGTCS.

Ecau ocanok He pacTBOPSSTCHA WJH ofpasyercs MYTHHI pac-
TBOP, €rc CHOBA IIEPEBOAST B ITATHHOBVIO HAIUKY H BHIAPHBAIOT
nocyxa ua Bogsnol 6aHe. Cyxofi OCTATOK CMEIIHBRIOT. C THTH- -
KPaTHHM KOJWYECTBOM (TOPHCTOIO AMMOHHA M NOBTODRIOT: BCE
OTEPALNA TEPEBELCHHR B DPECTBOP.

Pactsop HacHINAOT A30THORACAWIM  aJIOMHHHEM ¥ YyPaH
SHCTPATHPYIOT AHITHAOBHM GHpOM. IDKCTPAKUMIO NPOBOAAT
caegywoninm o6pasoM: K pactBopy npolu B 2 H. a30THO KHCROTE
HeGoapuaMH nopuaaMu gobaeasior Al{NO:); (o wacwuiexun).
Oan naceunenns 5 Mma pacteopa neofxonumMo go6aBRTL 3 T
AHNGY); {(uo we B usburre). Hacnimenunft AH{NO,); pacteop
FeDEAHRBRIOT B I&NUTENLHYIO BOPOHKY, CTaKaH OnoJack#epalnT
paBHLM O0BeMOM HHITHAOBOTO sthiHpa, XOTOPHIE NeperHRaOT
B Ty ®e soporky. Ee sHepreTHuHo BCTpRX¥BaKT B TeueHne 1 MAR
H OCT&BAATOT AJIS pasmelieHust cnoes. 3ateM poruwuili caof cap-
RaWT O6PATHO B cTakaH, 2 shHpERE ~— yepes BepXHee OTHEPCTHER
BOPOHKH B HPYroft CTakaH H3 TepMOCTORKOTO CTeKJa.

DKCTpPaKIMID  YypaHa H3 BOAHOTO CJIOA CBEXEMH MODIUHAMH
adupa NOBTOPAIOT: elle KBa pasa. oupHue dazst. cobupaior
B OAHUE CTAKAH, NPHAHRBAKT K HHM HECKONHKO MJI BOAB H BHNA-
puBamT f1a BoasHONl Gane nocyxa. OCTATOK pacTBOPRAIOT B He-
6oabIIOM KOJHyecTBe TennoR 2 H. azorTHol xwenote (5—10 ma).
MOJVYeHHEH PacTBOP HACHINAIOT A30THOKHC/HM aMMOHHEM.

Pacraop nepelHBaoT B NGNHTEABKYIO BOPOHKY W VPAH TDHX-
B 3KCTPATHPYIOT ~ PABHMMH ofbeMaMu OH3THROBOrO adupa.
Sdwprue opakuur cobmpanT B reGoawtmof (75 ma) Tepmo-
crofirgft crakad. TOpWIOK HACHINERHE M SRCTPAKIEH TOUHO
TaKoH JKe, KaKk B CnydYae ¢ asOTHOKHGIMM amovatieM (gas ua-
cumtends 5 M 2 H. a30TROR KucaoTH Heobxomsmo noSasuth 8 r
NH.NG3).

K sdupnum gpakunayM npuaneaor 3—5 My BOAW W BHIOZDH-
palOT Ha BOMsiHON Oane pocyxa. OcraTox pacTeopsmoT B 5 Ma
0,2% pactropa Na;CO; mpu xunsuennu, Bosmowuwe chayuai-
Hpie 3arpA3HeHEA (NBUIL) yAaANIOT, CTakaH B QHILTP TpOMEIBa-

199



ior 15 ma ropsuero 0,2% pacteopa NasCQO;. ®uavrpat n npo-
MHIBHHE BOAM COGHPAIOT Ha yacoBoM ¢tekae. Jobasarior 1,5 Ma
3,50% pacrBopa TOPHCTOrC HAaTPHA, H DacCTBOP BLINAPHBANT
Jnocyxa na soannoli Game. [lpu sHMapHBanuu crAeayeT ocrepe-
IraThCA NONAZAHHSI B PaCTBOP- HBUIH.

Cyxofi 0CTATOK Ha YBCOBOM (CTEKJIE PacTHPAIOT: CTEKJNRHHHM
NECTHKOM H H3 TIOJAYYCHHOTO. MOPOUIKA roTossiT TabieTKy, KoTo-
PYIO0 BHOCHT B NCTC/bKY Ruamerpoy 1,8—2,2 mm (n3 maatuuonoil
npoeosioks  Auamerpom 0,3—0,4 mM). - Tlerearky ¢ Tabaerkoil
HOMELIAIOT B OKHCANTENLHOS HAaM$ CIHPTOBKH HAH TOPRAKH U
NPOK&AHBAIOT EO HOAYUCHHS' NOJHOCTEIO NPO3PAYHOIO BaaBsa,
KOTOPHA OXAaMAanT KO KOMHATHON TemiepaTypsl.

TloayusBHbI nepd OPHTOREH JJIS H3MCPEHHA HHTENCIIBHOCTH
JIOMHHECUSHIHE, €CJIH OH HMeeT OeNiHl HBeT H NPaBHALHYIO
yeyeBRueo6pasHylo $opMy..

PesyanTaThi HIMEPEHHs NOMHHECUEHIHH NEPIOR OUEHHBAIOT
0 FPaAyBPOBOYHOR KPHBOHE HAK N0 JIOMHHECHEHIHH 3TAJ0HHLIX
TepRioB. YCJAO0BHR NPHDOTOBACHHS 3TaJOHBHX IEPJOB H Nepaos
Ass TFPpafyHpOBOUHON KDRBOR MOJIKHH OHITh COBEPHICHHO ONH-
HEKOBHIMH C YCJOBHAMHE RPHTOTOBNEHHS --NIEPJIOB, HCCIEAyeMbiX
npob. Has CHATHA MpaAyHPOBOYHON KPHEOH TOTOBAT TPH PacTEO-
Pa C H3IBECTHRIMM KOHUEGHTPALHAMH A30THOKHCJOTQ YPaHWia M
NHLNO; (rabn. 6). [IMumetkof orGupator . v6BEeMB DACTBODPA,
colepRaipie CAefyiolife :xoaHgecTsa . ypada (B r): 5.107%
2.107%; 1-107%; 7-1077;.5-10~7; 2. 10°7; 1-10"7; 7-107%; 5-107%;
2-107% 1.107% u poMellaroT HMX:B Pl CTAKAHOB. PacTBOPH Bhi-
napuEsalT ROCYXa Ha solAsuoft Game. OeraTkH. pacTBopsioT
p 5 ma 0,2% NayCOs B gasee roTOBST Nephnl, KAK DRKCAHO
pune. MHTEHCHBHOCTE CBEYGHHS TIEPAOD H3MEPAIT Ha JHOMH-
necuenTHoM (doToMerpe. 3aBHCHMOCTE UHTCHCHBHOCTH JIIOMH-
HECUEHUHY NepJoB OT KOJAHYECTBa.ypaHa HaHoesT na rpadux.

TaGnuus 6
Pactsopy nasm NocTpoenss rpanHypOBouHOR KpeBoh

2
pac- Kouuenrpanue, rfun

mopa |- ¢ | NHNO,
1 | 110 | 1.10-

2 |i-107} 1m0
3 1-10°8 | 1.10-

Pacuer cofepiKaHHS ypaHa @aHANOTHYEH ONHCAHHOMY Ha
c. 197.
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4.3.22. Onpegenenne nnyronus-239

TlnyToHu# -~ PAJHOAKTHBHWE XHMHWCCKHA  SJACMEHT, OTHO-
cawHics K Fpynne akTHHHAOD, XHMHS IUYTOHHA  OTIHYAETCA
00ABLUOH CJQMHOCTLIO, NOCKOALKY B PACTEOPAX OH NPOSBARCTCS
HECKOAbKHME cTeneHsamy okueaenun (111, IV, V u VI}, koropoim
COOTBETCTBYIOT CASAYHUHE HOHB: Pudt; Puét, PuOgt u Pu(,2,
Ilo csoficteam Pu® Sad3cK X peaxozemennHuiM saeMerTaM, ile-
PacCTBOPHME €rC [HAPOOKHCH, ¢rropul, dochat B oKcaaar.
MuKpoKOAHYeCTBa Pud ROJHUECTHEHHO COOCAXARKTCH ¢ ¢To-
PHAOM H OKCANaTOM JaHTaHa, ochaToM H OKCANATOM BHCMYTA.

HauGosee ycToHunBoe COCTOSINEE NJYTOBHE 8 BOAHMY pac-
TBOPAX — yeThipeXsaienThoe. Pu™t ecbMa CKADHEH K KOMInEK-
coo0pa3zoBaHHIO, B YACTHOCTH, C a30THOH, CcepHOR, coaaHOMR,
YECYCHO/l ¥ Ap. KHCIOTaMH. B BOAHBIX pacTBOpaXx OH JACTKO IHA-
poansyerca. HepacTBopuMB  TOpHIA, TIHIPOOKHCH, OKCAJaT,
itogar Pu**. Mekpoxoasyectsa Pu’* xopowo (nouts Kodiuye-
CTBEHHO) COOCRMAANOTCH € TRAPOUKHCAMYE, (TOPHIOM JAaHTAHA,
HofaTaMu UHPKOHHS, TODHA, uepH#, docdaTaMi DHPKOHHMA H
BHCMYTa, OKCasnaTaMH TopHH, ypaHa-lV, BHcMyTta, santaHa.
Putt u Puf cnoCofHE SKCTparupOBATBCH H3a KHCHAHX PACTBOROB
TaKHMH DacTBOPHTEANMH, Kaxk ausTwiaoBuf spup, TBP, me-
THAH3OOYTHAKETOH H T. A, IpH BoigelicHHHE B OYHCTKE HAYTOHHS
WHPOKO MCROJB3YIOT pas3jHuUHA B €r0 XHMHYECKOM MOBEAEHHH
HPH Pa3HBiX COCTOSHHAX OKHcaeHus. [JosTomy oObINHO HpOBOAAT
PAL OKHCJIRTEAbHO-BOCCTAHOBHTEARHBIX BHKJAOB, B XOAC KOTOPHIX
HIYTOHRHE coocamaaercl € KakuM-nHOGO HOCHTEAEM, focie 4YEero
OCaxAcHHE MOBTOPAeTca, HO ILTyTOHul, NepeBeleHHHl B apyroe
BAJEHTHOE COCTORHHE, YK HEe 3aXBaTHBaeTcd 0CankomM. Ouenb
YACTO HCMOJLIYKIT IKCTPAKUNOHHEIE MCTOAR OUHCTKH.

HauGonAece yyBCTBHTE/NLHEIR METOX ONpCAGNCHHS NNVTORHS
nO erc a-HaAy4YeHHI0 —~ PAAHOMETPHYECKHH.

9Py pacnapaerca ¢ Tifp = 24 860 ser, nenyckas @-gacTHUBI

¢ auepreeii 5,15 M>3B; uMeeT MeCTO CROHTZHHOE AejeHHE
(T;]g = 5,5' IOISJTET}.

4.3.22.1. B BO3JYXE, PACTHTERBHOCTH ¥ BOJE

Mpunuun meropa. OH OCHOBAH lia SKCTPAKLHH HeThIpEXBa-
JACHTHOTO nAyToHHA TD( M3 a30THOKHCAOrO pacTBOpa ¢ HOCAe-
AVIOWIRM CoOcaXzaenuem ¢ (ocdatom mremyta. Iloavuennwi
OCALOK CMEWHBAIT € TBEPABIM CHHHTHANSTOPOM H HAMEQAIOT
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AKTHBHOCTH P°Py Ha COHHTH/VIRLHOHHOH NPHCTABKE K YCTAHOBKC
trna «Boana». UyscTBHTeabHOCTE Meroma I-1071% Ku/npoba.

XuMmuyeckuii BHXOA OpH onpefenennu **Pu B npobax posny-
xa coctasager 80=:15%, B npofax pacTHTENBHOCTH H BOLL
75:£156%.

Meros MOXKHO HCDONLSOBATE AAfA aHaJl3d Ipol, B KOTOpHX
OAHOBPCMEHHO € HJYTOHHEM NPHCYTCTBYIOT B COH3MEDHMBIX KO-
NHYECTBax (N0 akTHBHOCTH) OGOTalleHHR ypaH m 2Am.

PeaxrTgu u ux npHrotopiacHue, 1. A30THaH KHCAOTE KORHCHT-
pPHpOBaHHAN,

2. Ilnaprkopas xucaora, 40%.

3. Hatpuit eaxnf, ,2 1. TATPORAHERH pacTsop.

4. Qopmanui, 40% pacTsop.

5. Harpufl asoTHCTOKMCABIH KpHCTannHgeckHil, 2 M pactnop.

6. TuapokcuaaMus conssoXHCAui, 0,2 M pacroop.

7. AmMonul asoTHOKHCJBE, 2% pacTBOp.

8. Bucmyr asoTmorucanidl, Pactsoputs 8,3 r Bi(NOs)s-5H:0
B 121 H a3oTHOH KHCJOTHL

9. Pacteop ofucsamemengeoro docgara uarpus. K 46 ¢
NaHgPO, 2H;0 npuaurs AHCTHANHPOBAHHYIC BOAY A0 olbema
100 M u nepememath AC NOJIHOIG PacCTBOPEHHS KPHCTANNOB.

10. Ceerococras @C-4 (K-12, ©C-1).

11. Coupr srhaosnif, 80%.

12. TB®. 1. Ounctka TBP., THhO® rsBanuduranuu «u» BCTPS-
XMBRIOT NOCAEAOBATE/IbHO ¢ pasHHMR ObbewaMu BoAH, 2%
PaCcTEOPONM YIAEKHCJIOrO HATPHSA H ABa pasa ¢ AHCTHAAHMPOBAHHOR
BOROH, Harperol Ao TeMneparypw 60--70 °C.

2. Hpurorosnenne paseosecuoro TB®, Ounuennumii THO
BCTPAXHBAIOT [Ba pasa C pabxbimi obnemamu 7 #. HNO; B Te-
ueHHEe 5 MuHH.

NoarotoBka npo6 K asanmsy. 3oay (3—5 r), noay4eHsyio
osoaenHeM npo§ pacTHTENRHOCTH IpH Temmepatype 400 °C,
ROMEINAXOT B CTEXASAHHEIN CTakar H obpaCaTHBalT KOHNEHTDH-
poBauHOfi a20THOH xuHcsorofi nps Harpemanun. O6paborxy no-
ATOPAIOT 2—3 paaa, oCTAaTOK oTOPAacHIBAIOT, & PACTROPE OODCHH-
HSIIOT,

IIpo6y soawt of | Ao 10 5 moaKucasiT- a3l0THOH KHCAOTON
RO cnaboKucAof peaKlHd, BRRAPUBAOT AC ofbeMa 50100 ma
H BHOABMWHE oCafoKk OTQBABRTPOBLIBAOT. PHALTD C OCAAKOM
oxurarot B Mydene npu-temneparype 400 °C, 3oay nepesogar
B pacTBOp TeM Xe¢ cnocoboM, uTo M 304y PacTHTEABHOCTH. [oay-
4eHHHH PacTBOP NPHCOSNMHAIOT K HABTPATY.
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Pactsoperne zonnl npof QHABTPOB UPCHIBOAAT cuacobowm,
OfNHC2EHBIM HA ¢. 21].

Xop awnannsa. Ha noayuennorc pacreopa oTémpawt 0,0 Ma
o ORpPEREARIoOT KHCAUTHOCTL THTpoBaHHem 0,2 H. pacTsopom
wenoud, Kucaotrocts pgopoast go 7 u. oo HNQ;, gobapass
a30THYIO KHCAOTY WIH paspyiias ee H3GHITOK (OpMaJIHHOM Clie-
AYIOULHM ocpa 20M.

Pactsop noACTpesawT H€a IJHTKe 10 TeMAepaTypsl 70—80°C
200aBARIOT K HEMY HECKOJbKG KPHUTEAA08  &30THCTOKHCAOTO
HaTpuA H OpH nepeMeliHpanud no kamasM (ocropoixsol) dop-
manun. Ouepeanyo nopuuic GopMannba A0BABJSIOT NI0C/IC OKOH-
yatus peakuuu. B npoteBHOM cayuae MoxeT npousoitn smbpoc
pacrsopa. Heobxoaumoe Ronuvectso GopManuHa paCCMHTHIBAIOT,
HEXOAA 3 Oﬁ'bE:Ma, KHCAOTHOCTH MCXOANOTD PacTBOpa M KHGAOT-
HOCTH, KOTOPYi0 Tpebyercsd NOJYYHTL.

HAs paspynieHHs OMHOTO MOAR 230THOR KHCAOTH HEOOXORH-
mo 56,2 umn 409% pacteopa dopmaduHa.

Hpuvep. Hwmeem 100 M pacreopa 10 n. HNOG,. TpeGyer-
cg noayunts pacreop 7 u. MNQO; CneaopaTennxo, 8 100 ma
pPACTECPA HEeOGXOAHMO paapyuriit 0,3 MoJs 230THOH KHCAOTHL

Ilaa paspymesyus Toro  KOAHYELTBA KHCAOTH HeoGXoLuMG
caegyiomee konuvectso 40% pacrsopa ¢opmaarHa

1 Mojib — 56,2 ma1 opmannua,

0,3 moas — X,

X = 16,8 ma ¢opvanuna.

Tlocne poGasnenns GoOpMaayEa KHCJAOTHOCTL HPOBEPSIOT.

Pacrpop NepeHOCAT B AEIHTEABHYIO BOPOHKY. NPHJIHBEIOT
5—7 MJj1 CBeXKeNpPHTOTOBJACEHOID 2 M pacTBOpa A30THCTOKHCACrO
warpua (ANR cTaGUAHSALMH IYTOHHS B YCTHPEXBATEHTHOM
COCTOF]HHH], BCTPHXHBAIOT H OCTABJSAKT CTOATHL A0 npexpamermyz
BLACACHAST OYpHY DEpoB OKHCAOB adora. [Iocae 3Turc npHiaH-
BaloT pasHbll '00beM 1B Berpaxusawr 15 MHMH B Zal0T CAOSM
paszeauTher. Boiauyw bhady oTOpacHBaoT. OPranyueckyio Npo-
MBIBIOT PaBHLIM O0BeMOM 7 H. a30THOH KHCJIOTH, OTOpachiBas
NPOMBIBHYIO MHIKOCTE.

Wiz opraHnyeckoil §asy NAYTOHHI PEIKCTPATHPYIOT PABHBIM
obvemonm 0,2 M pactsopa COASHOKHCAUTO THAPOKCHAAMHHE, LM
yero BeTpsaXxupalor sopoHKy 15 mun.  Hasnewenwwe mnosTOpHIOT
elie UCTHPE pasa, co0Upas PeINCTPaKTH B OAHK CTAKEH.

Opranuyeckyio thasy oT6pachBaloT.

Ofneilnuennbie PeIKCTPAKTH  ynapusaoT A0 30—40 ma u
ONPCASNRIOT KIGAOTHOLTh ROAYHCHIOTO pacTBopa, Ecau KHCAOT-
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HOCTb oKamercs Biime 1,2 W, To AAS oe NOHIKEHHS HCHOAL3VIOT
ONHCaHHEH Bhille METOX.

K &zoseaeunomy no Tpebyemofl xucrorHocTH (mHxe 12 g.)
pacTBOpY NpRGaB/sicT NpH noMewmBanuu 1,5 MJ HUTpaTa BHC-
MyTa B 6 ma omHo3aMemueHHoOro Qocara HATpus, RArpeBAGT
Ha NAHTKE OO KOETYASUEE OCaZKa H OTAeIHIOT ROCHECAHHI HEHT-
pHbyruposanneM. PocdiarT BHCMYTa mpoMeiBaior 2% pacTteopoM
HHTpaTa aMMOHHA [0 HEeATPaAbHOH peakuu# (N0 HHIHKATURHOMH
6ymare), pobGapnsior Kk Hemy 120420 mr cserococrasa PC-4
(war K-12, ©C-1) ¥ RepeHocaT CMECh ¢ WOMOIUBIO ITHACBOIC
CHHPTA B CYCTHYIO KioBeTy (pHC. 10).

BrlcylunBaloT cMechk NoL HHGPaKpacHOH NaMuol H BOCHINAT
ceepxy cserococtasoM {200-—300 Mr) Tar, uTe6H DOKDPLITL €€
neanocTeio. [lpHroTopnesHoie [Js cyYeTa Openaparsl BblLepxH-
BaloT Nepej H3MepeHueM B TeMHOTe 2—5 MHH.

Hsmepenne npoBOmAT Ha YCTZHOBEE €O CHEHTHANANHOHHON
NPHCTABKOR, JJA uer¢c HAHOCAT Kallio Ba3JeJHHOBOFC Macja Ha
§OTOKaTOR (DOTOYMHOMHTEAR H CTABAT Ha HErQ CHETHYIO KKOpe-
Ty. POTOYMHOKETEAL 32KPHBAKT CBETUHENPOHHIAEMEM KOJATa-
KOM_H JalT CBeTOCOCTaBY BhiCBeTHTbes . (g PC-4 2—3 mun).
3arteM H3MEPsIOT CKOPOCTL cyeta npenaparta. Cxema 4amepesus
axTHslocTH npenapats *¥Pu usobpaxena ma pac. 11,

Onpenesense 5OOEKTHBHOCTH  PErHCTPALMM  (-H3AYHMEHHS
2Py omucaHo B pasgene 3.3,

Pacuer xonuenTpausn ¥3Pu B npofe HpOH3BOST MO hopatyJie

N
A= ——————— Kufur (1),
2,25 10%pmP Ru/xr (a1}

rne N — CKOPOCTb cueTa NPEnapata 33 BHYEToM (OHA, UMIL/MHH;
7 — 5} PCKTHBHOCTE cyerta, Aoix; P —wmacca (o0bem) npolu,
Kr {a); p — xHMBueCKBA BRXOA, AOAN.

43.22.2, B NOYBE H ROHHLIX OTJIOXEHHAX

HBpunuun merona, OH ocHOBAR: Ha BBLIEACHAR YETHDEXBAJIEHT-
Horo %Py ¢ nomoukw cMons fdayske 1X1. Hamepenne akrtus-
HOCTH #%Pu  npoM3BOAAT Ha CURHTEAASNHOHHOM  «-CHCTUNKC.
YyBCTBHTEABHOCTL meTopa |-107'2 Ku/npoba. Xumuucckuil pul-
xon 75+20%.

Merof MOXHO HCOOJNB30BATH AAA aHajiu3a IPOD, B KOTOPBLIX
OMHOBpEMEBEEQ ¢ NUIYTOHHEM NPHCYTCTBYET B COMIMEDHMBX 1o
2ZKTHBHOCTH KOJNMUECTBAX COOralueHHL ypaw.

Peaktuen. 1. AnnohooOsesHas cMona Jlayske 1% (80—
100 memw).
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2. AsoTHan KHCAOTE KOHUEHTPHpoBannasn, 7,4 H.

3. Consinas xucaora. 0,4 H

4, Gopmaaur, 40% pacrsop.

5. Hatpuil asotmctoxucneldd, 2 M pacteop.

[purotoeneune peaxrupoB. Konovka M HOAroToBEZ €€ K pa-
gore. Kosmourka (puc. 12) caeaada w3 crerna. (fmas suHcoTa
170 MM, AuaMerp BepxHeh yacTH 30 MM, IHaAMETD HHXKHeH yacYH,
sanohaueHHOH cMogofi, 13 MM, Huxunfl xonen KoJOUKH 3aR04-
BAIOT cTeRNAHBON Batof. AnEoHooOGMenHyo cMosty Hayaxe X1
(h0—100 memr) mpepsapHTenbHO BHiepxkEsawT 2 y p 7.4 H
a30THON KHCJIOTE, 3aTeM ¢ NMOMOWILIO NHIIETKH 3arpyaT B KO-
JAOMKY, CHEHS 3a TeMm, yTobH B C/10e CMONH He ObIO NY3HpPHKOR
ro3yxa. KOJOHKY 3anCaHsIOT CMOACH Ha 3y ee ofbema, RAIOT
H3DEITKY KHCNOTH CTEYb H NPOMBIBAKRT oMoy 2—3 Ma T4 R
asotrofl Kucaotofi. ITocoe aToro KosioHKa rotosa kK. pabote.

TMoaroToeka npo6 Kk auanusy. [Ipofnt NOUBH HAH FOHHBIX OT-
aoxennii ozonswot ¥ (,5—1 r 30Ab DepeBOANT B pacTBOP, KaK
3TO ONMHCARHo Ha ¢ 92.

Xopn ananuaza. B nOJYYEHHBIX PaCcTBOpaX ONPEASHARIOT KHC:
#OTHOCTH THTROBauueM 0,5 ma pactoopa npofid 0.2 #. pacTsopom
wenoyn. [Tocae storo momopar fo 7.4 B. no asoroll xucaore. B
pacTeop Aobasasior 2--3 MA cBeXenpHrorosienHoro 2 M pac-
TBOpPA a30THCTOKHCAOrC HATPHA, NEPEMCINHBAIOT M OCTEBJARIOT
CTORATH A0 NPEKpaileHHA BHACACHAR OVPHX NapoB OKHCJAOB a30-
Ta. 3aTeM NOAYYEeHHBIR PAacTBOP NepeHOCAT B KOJAOHKY. CHOpOCTh
NPOTEKAWHA Yepe3 KONMOHKY He JAOMXKHA npeBHmaTk 15 xanens
5 MHHYTY, T@8K K&K B NPOTHBHOM CJIy4ae BO3MOMKEH MNPOCKOK
nayround. Hasee konouky npomusanT 7,4 w. asotaoll XucnoTof
A0 MONHOTO OTCYTCTBHS COJIEfl B WI0ATC, AAN HeTo NOCHENHIOn
TOPUMIO 310aTa OTKANBIBAIOT HA CTEKASHHYIO TIOANOMKY H BH-
CYIUHBAIOT nmox JAammod. [Ipw Hagsaeuas GOJBIIOMD CVRGLO OC-
TATKE NPOARCANKAT NPOMEEBKY.

3atem npomusalT kosouxy 0.4 5. coanHolt kucnoroR (50 mn).
cobUPAT 3A10aT B CTEKAAHHBN CTaKaH, BHOAPHBAIOT RO D—
10 Ma wa sBongHofl Gare, NMEpeHOCAT HA CTEKNRHHYIO NOLTOMKY
W BWCYWIMBAT DOX JNaMmmnofl, AKTHBHOCTb MPENapaTa H3MEpHAoT
"3 CHHHTHAAANHOREOM CUETUHKE.

Pacuer xoxnesrpaunn 2¥Py g npofe nposoast no hopmyse

(Nnn‘_Nt’h} P?
A= Kufkr,
2.22.10'*P;Poy
rpe N, — ckopocrs cuera wnpenapatz ¢ oM, WMIL/MHEH]
Ny — $OH  yCTAHOBKM, UMD./MHH, ) — 3(phEeKTHBHOCTL cHeTa,
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DOMH; p— XHMHUeCK## BHXOR; P — macca cyxososnyutiodl npo-
6ul, ¥r; P;— Macca o304€HHOR NOYBLI, B3ATOH Ha anaans, r;
P; — macca 030/M€HHOH NOYBH, T.

Npuemevyaune Tlocae oxonyauus aHanH3a KOJOHKA MO-
xer OuTh perenepupomaHa. Has sroro HeoBXOMMMO HPOMEITD
ee 5—10 ma 7,4 H. asoTHOH KHCIOTH, MOCAEC YCTO ORa CHOBA Io-
TOBAa K pafore.

43223, B JErO4YHOH TKAHH

Ilpununn Meroya. OB BRIWgaerT B celf ONEPANHA PACTROpE-
HHE Jeroysofl TKaHE (HAH ©c 30JH) B A30THOH KHCJIOTE M nepe-
KHCH BOZOpONZ, paspywesds #30HTKA KHCAOTH  IOpMaJIH-
HOM, SKCTPaKUHH YSTHPEXBAJAEHTHOTO MNAYTOHHS DPacTBOPOM
MUOMO®K 1 Tonyose, pesKCTpaKIHEE OKCaZAATOM =aMMOHHH ¥
coocaXneHns IWIyTOHHA ¢ docPaToM BHCMYTA,

Onpenenenne Py npoBDAAT WO ero Q-aKTHBHOCTH CMEluc-
nueM ocajgra docdata BHCMYTZ CO CHHHTHAJISTOPOM K CWCTE.
nonygenHoro o6pasna Ba ycrasoske tHna <Boawas. UyecTsm-
TeNBHOCTL METONla cocTapaser oroiao 1-1071% Kwu/npoba.

Peakrusbel. H ux npuroroBsxende, 1. AsoTmHag KHCAOTA KOH-
LeHTPHPOBAHHAS.

2. Tlepexuck sogopona, 30%.

3. @opmannn, 409%.

4. Pacrsop MUOMOK & rtonyose, 1,0%.

5. ITepmanraHar Kaaus KPRCTATHUCCKHH.

6. PactBop OKcadata aMmmonnsg, 0.2 n.

7. Pacteop oanozaveuiensoro dochata parpra (46 ¢
NaH,PO, pacrsopaior B 100 Ma aucTHANHPOBAHHOH BOAW).

8. PactOp asoTHokucaore pucMyTa (8,3 rua [ a I v HNG;).

9. Pacteop Hntpata ammonns, 2%.

10. CaspT sTunosnft, 80%.

11. Cumnruanstop K-12 {¢C-4, ©C-1}.

NonroroBka k anannay, IpelnoXero ABa METOAA nepesoia
AerouHoll TKAHH B pacteop. Mcnosp20BaTs B pabore MOXKHO J10-
6of H3 HHX.

Metox I. Hapesats sierounyio TKawb (1 Xr uap Menee) ue-
SonbiKMH KYCKaMH, NOMECTHTs B 2-7 CTaKaH, 3a71WTb KOHHEHT-
pupoBanHol a30THOR KHCAOTON H HarpeBaTh Ha NANTKE 0 pO3-
MO¥HO GoNee TORHOrO pacTBopeHMs. Do BpeMs  Harpepanus
RepHOAMHECKE A0BaRNATL HepeKHCh BOAOPOAA, NOKa DPACTROP
HE IPOCBETJICET.
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Ecan pacTROPHTH JICFOYAYIO TKANL TaKIUM NyTeM HE yIAeTCcs,
OTGUILTPOBATE HEPACTEOPHBINYIOCH uacTh Ha Boponxe Bioxuepa
I AKEUb ee B Mydeansolt neuH npa Temnepatype 600 °C. 3onv
PACTBOPUTL B <HAPCKOH BOAKE®» H IOJYIEHHBIH PACTBOD NPH-
COBZIUNKTL K TIEPBOHAYANLHOMY,

B cayuae DpHCYTCTBHS B 30Je GOJLUIOTO KONHUECTBA CHIH-
KaTon HeoOXOAHMa JONONHHTEMbHas  o6paboTks  CMechio
HF+HNO; (1:1).-

JanuTh 301y CMECHIO KHCJIOT M 3aT€M BHINApHTL HR Gane
Aocyxa. OcTaTOK PacTBOPHTb B KOHLEHTPHPOBAHHOH  230THOR
KHCAOTE B NPHCOGAMHHTE K HePBOHAYaNBLHOMY pacTsopy.

Merop, 2. HapesaTs Aercunyio TKaHn HeBOJNBUIHMK KYCKEMH,
ROACYIUHTL NOX HHpparpacHofl namnof # cxeyr 8 Mydene upn
Temaepatype 600 °C. B cayuae. HencaHOro cropauda soay obpa-
GoTaTh KOHUEGHTPHPOBAHHON azoTHOR Kuckorol (3 wactH) un 30%
nepeknceio sogopoaa {1 wacts). Ilpo6y nepemeiuats, BHIAPHTD
Ha TVIHTKE B DOMEUb B NeyH npy TeMueparype 600 °C.

304y MepeHeCTH B CTaKaH, 32JHTh KOHILEHTPHPOBAHHON a30T-
ol KHCHOTOH M HarpeBaTh Ha NJHTKE IO BOIMOXKHO Goxee noJ-
HOTO PACTBOPEHHS.

PacTeop oTHeIHTE OT ocagka. Ocajok NPOKHNATHTL ¢ &map-
cxofi BoxKofi» nO nosHore pacreoperus. IloonyueHHufi pacTBop
APHCOEANHHTL X TCPBOHATANLHOMY.

B oTHOmeRnE CcHAHKATOBR HOCTYIIATE TAK JKe, K8K ONHCAHD
BEIILIC,

Xon ananwsa. OTTHTPOBATh NMOJYYeHHHH pactsop 0.2 u. ute-
HOYRIO NIJiA YCTRHOBAGHHR er0 KuchoTHoct#. Ha TutpoBansue
orobpath 0,2 Ma pactiopa. Paccunrate Koaruecteo dopManuHa.
FeolX0oRHMOe ANS co3manug xucnotHoctd 4 B, nmo HNO;, anaso-
THYHO pacuety Ha c. 203.

Ocuosuofi pacTeop moporpeTk HAa INHTKE [0 TEMNEpaTyphl
70—80 °C, rofaputh K HEMY HECKONBKO KPHCTAANHKOB HHTPHTA
HaTPHA H MpH HePEMeHIHBAHHE N0 KamiaM {oueHb OCTOpOmRHO!)
npuante $opmanun. Crenyer ROMAATBCH OKOHUAHHS DPEAKUMH,
npexpe ueMm ACCABHTL Ouepennyio nopumio dopmanuna. B upo-
THEHOM CAydae MOMET NpoH30iTH Bu6poc pacTsopa.

TMonyuennsifl pacTeOp BHOREL OTTHTPOBATE 0,2 H. mienouno
{na TuTpORaHHE OTOGpaTL 0,2 M pactBopa). Ero HOpManbHOCTE
IO RHCJOTE ARAMNHEZ COCTABAATH OKOJO 4.

Tlepenectu pacrsop B HENHTENBHYI0 BOPOHKY COOTBETCTRYIO-
et emroctd. HoGaputs k nemy 1% pacreop MHOM®K & To-
Jayodie 20 COOOTHOHIeHHS o6TeMOB BOAHOR H opramuueckofi das,
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pasHoro 2: 1. BerpaxusaTh sopouky B Teuense 10 mnn. Hamo
CJ0SM Pa3RESHTLCA; BOAHYI $asy orGpocHTE.

K opranuueckofl dpase uppanTts pasuuit obrem 0,2 M pacso-
pa oxcanaTa aMMoHMSA. BerpsixuBath BOPOHKY B TeueHHe 15 Mum.
[aTts cIOfM DEa3REeNHTLCA; OPraHBueckyrn $asy oTGpOCHTS.

PeskeTpakT RepeHeCTH B CTaKaH, MOAKHCAHTLH KOHUEHTPUPO-
paBHO# asotHoi xuchoToll (5—6 ma HNO; na 100 M pesker-
paxta). Ho0aRanTs B PACTBOP KPHCTATHUCCKHA HAePMaHrasar
kaana (ocTopoxuol) OpH nepeMemHBaHEHH, a0 ¢aaf0-pO3OBOTO
oxpaunBanus. Heo6xozumMo ciaelnTs 3a TeM, yTOOHR pacTBOp Gbla
KHCAHM, ¥ He NONyCcKaTh BHOaleHHA Oyporo ocajka ABYOKHCH
Maprasuga,

Ynaputh pacTeop 4o 20 Ma ® orrurpoBath 0,2 H. ueaousn.
JlosecTs KOHHEHTpaHMIO DacTBOp2a HO 2#30THOH KHcaoTe mo 1—
1,3 n

_ K nonyuyernomy pacTBOpy WPH TOMEWHBAHHK nprOasHThH
1,5 Mot pacTBROpa HMTpaTa BHCMYTA K 6 MNT HaCHIIEHHOTO pacTBO-
pa ojHoaaMelleHHOro (ocdara Harpra. Harpere B2 tnuTke
10 KOAryASUHH OCANKA; OCAOK: OTASNHT: UeHTPHQYrHpOBaHHEM
¥ npoMuTh 2% pacTBOPOM HHTpaTa AMMOHHA.

JIcOaBHTE K OCBAKY B HeHTPHOVKHVIO NpobHpry 12020 mr
caerococrasa K-12 (nnu- ©C-4, OC-1) u nepenectst cmecs npu
MOMOLLH CRHPTA B CAETHYIO KiopeTy {cM. pue. 10).

Hamepensne aKTHBHOCTH BHUAENEHHOrC HpeHApaTa W pacuer
goHnenTpauun 2Py oM. rume ua . 210

4.3.224. B KOCTHOR TKAHW

Hacrommnm MerogoM onpedensior #9Pu g xocrHol TKaHK Ha
VPOBHE KOHUEHTpaunil, OOYCACBACHHHX TAODAALHEIMH BHNANe-
HHEMH M BBHine. HyscrexreapHocts Meroma 1107 Kulnpoba.
TaK KaK CTenenp 3arpAsHeHust KOCTHON TKAHH IUIYTOHHEM B 50Mh-
JUHHCTRE CNydaen WH3Ka, TOYHOCTL ONPENeNeNns 3aBHCHT, TJAB-
HBIM 00pa30M, OT TOYHOCTH H3MEPeHHs PAAHCAKTHBHOCTH. XHMH-
4ecKHH BLIXOH n/lyTOHHA cocrasasier 80x5%.

METGI[ MOXHO HCTIONHL30BATL NS aHanH3a KOCTHOH TK2HY,
B KOTOPOH OAHOBPEMERHO NpPHCYTCTBYIOT oforaliesubii vpaf H
21Am. OasaKo npH 3TOM HepBXOXHMO VYHTHIBATD, UTC B BHAE/ECH"
ube npenapate 2¥Pu nomamaer xo 5% *'Am u oxono 1% obo-
ranieHHOro ypaHa.

Tpwuuan meroxa. On ccnopar Ha coocaxpenny 2°Pu ¢ doc-
daTom BuCMYTa (ANA OTHAEACHHA OT Kaqasuus B Gochara-nonal.
sxcrpakiuny TB® H3 pactBopa 7 H. mo a30THOA KHCAOTE u NO-
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BTOPHOM CODCRKACHHK C (OCdaTOM BHCMYTE anf HIMEPEHHR €50
G-aKTHBHOCTH B CJIO€ TEEPIOTO CHUMHTHAAATOPA Ha YCTaHOBKE
Tuna <BoakHas.

Peaxruesl, TIpumensiior Te e, KOTOpHE yKaszans Ha c. 202

Xo,u” ananusa, Tmareipne pactepere B crvnke 150 r sonw
KOCTHOH TKAHH, NEPEHECTH B CTAKAK H PACTBOPHTE B KOHIEHT{H-
posanHolt azotHoft kucrore. Kucaory no6asute M3 pacuera
[.3 M va 1 r 3oau u 3arem  eme 10~-12 M — mas - cosfanna
geobxoasmMoR kucaotHocTH {1 n.). Hosectn ofwem awcTHANHpO-
sarnofl Bogol no 500 ma H HarpesaTh A0 NOJAHOFC PACTBOPEHHA
zoawn. Tlpu 370M cTaRaK HEOGXOANMO HAKPHWTL YACOBHIM CTEKAOM
H ClIeAHTh, YyTOBH o0bem pacrThopa ne uaMensics. Io mepc He-
mapernst B Apofy caeayer nobaBAATL BOAY.

Moayuennu#t pacteop oTTHTpoBaTE 0,2 H. PacTBOPOM HIEHOYH.
Ha terpopaune orobpate 0,5 ma pacrsopa. HopumanoHoeTh
FOJVYEHHOTO pacTBOpa He noMKHz2 npesstinats 1. Ecnu owa
OKaXeTcsl BHINC VKazaHHO#, HeoOXOHNMO DaspyWHTh H3GBITOX
azoTHGR kucaoTH dopmaguHoM (M. c. 203). 3atem monyuenanti
pacTROp BROBb OTTHEpoBaTh 0,2 H. pacTBOpoM HieNowyW, YTOGH
yBeAUTLCHA, YTO €0 HOPMAJNLKOCThL OAWAKAZ K eAWHHIE.

K pacrsopy npuGasnTs npH noMeuiusawun 26 mn asoTHoKHC-
Joro BucMyTa H 15 Mat oslRo3aMerleHHoro pocthata HaTpua. Ha-
rpers PACTBOP HO KOATYAANINE OCaZKa H OTAE/INTH NOCACHHHI
neHTpRMYTHPOBARHEM,

Ocaaor pacTBOPHTE B MHHHMANBHOM KGJHUECTBE KOWUGHTDH-
POBaHHOR a30THOR KACAOTH. pasbapuTs pacTsop Ao 7 i A0 a307-
#Holf Kucaore. ITpoBepHTE KHCAOTHOCTR NOMYYEHHOTO PACTRODRA.
TlepeHecTy €ro B NEAHTENLHYI0O BOpOHKY, noBaBHTL 5—7 Ma
cpemenpurotosaenyoro 2 M pacreopa aS0THCTOKHCHOTO HATRHS
nas cTabHAN3aNME TAYTOHHA B YETHDEXBAMEHTHOM COCTOSHHH,
BCTPSNHYTh., AOMAETLCA MpeKpallierns BHAeNeHHS OYypHX Rapos
oxucnos asora, Ilpmaute pasemft ofnem TB®. Berpaxwsarth
BOPOHKY B TedeHHe 1[5 MHH, AaTh CAOAM DPAa3ASIHTRCHA; BOAHYIO
thazy oTBpPOCHTE.

Opranuueckyio (asv NPOMBTL P2BHHM obbeMom 7 H. asor-
Hofl KHCJIOTH: MPOMBIBHYIO JKHAROCTE oTépocHTe. Peskerparupo-
BaTh Navrouui, npransan paeasil ofwewm 0.2 M pacTtBOpa coas-
HOKHCHOTO THAPOKCHAAMHHA H BCTPAXHBAS ROPOHKY B TeUYeHHE
15 MuH. 3Ty omepausiy NMOBTOPHTL cie TPHXKAH, cobipas pe-
3KCTPaKTH B OiHR crakan. Oprannueckyio dasy 0T6POCHTH,

ObfthenuteHHsle  BOAKBIC pacTBOpH ynapnTh Ao 30—40 mn u
OMpeneanTh KHCAOTHOCTL fIOyuenHoro pacTsopa. Ecam nocae
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yOapHBaHHA KHCMOTHOCTE OKaxeres puine | H, TO A7s ee nouy-
HeHHs CAeNyeT HCNOJib30BaTh (DOPMAaNAH.

K monyuewHoMy pacTBopy INpHGAaBHTE TIPH  NOMEWIHRAHHN
1,5 mn umrpata BucmyTa B 6 ma onmosaMemenHoro -gocdarta
HaTpHs, Harpers pacTBOR HA HJHTKe JO KOATYJAUHH.OCAZKa H
oTAesuTh hocnesunl uewTpudyrnposanueM. [IpoMpiThL 0cazox
NBYXTUPONEHTHHM DACTROPOM HHTpaTa aMMOHHR H CHOBA OTJe-
JIHTE NeHTpHQYFHpOBAHHEM.

IoSasute 5 uenTpudyxpvic npobupky 120220 mMr cpero-
cocrasa DC-4 (ram K-12, OC-1). u neperecTd CMCCh-¢ HOMOUIBLIO
STHROBOTO CTHPTA B CYETHYIO KIOBETY.

BHCYIIHTD CMech NOJA HME(QPpaKpacHoOR JaMao# i NOCHNaTh
ceepxy ceerococTagoM (200300 Mr) Tax, urtobi HOKpEITH ee
NOJAHOCTBIO®,

Haueery Kamgio  BasefMHOBOrO Macna Ha dororartos Goto-
YMHOMHTENS M NOCTABHTL Ha HETO.CHETHYW. KioBery. 3akpHTh
DOTOYMHOXHTENs CBETOHENPORARACMHM, KoJumaKkoM. TTonoxnars,
Korjga cperococTap smcBetdrei (aam OC-4. 2—3 munu). 3avem
H3MEPHTh CKOPOCTH CHeTa Npenapara.

Paccunrath koRueHtpaumio 2°Pu no qopMyic

(Nﬂp - N¢) Pz
0,8-2,22.- 1012, P
rre N,p — CKOpOCTE CueTa mpenapaTa BMECTE C (POHOM, HMIL/MHUH;
Ny — don  ycranoBrH, HMI/MBEH; 7 — 3QOEKTHBHOCTE Cyera,

nonn; P — macca cupofi KocTR, KT Py — Macca 304bt, B3IATOH
Ha awanus, r; P;-— Macca 3048, T.

Ku/gr cepoil mMaccw,

4.4. MeToant cCHCTEMATHYECKOTO aHAANZA

4.4.1. OnpepeseHde PATHOAKTHBHBIX H30TONOB
LepHs, CTPOHUHS, Le3Hs W HHPKOHHSA
B NpoGax cHera, BHIHAASHHH u aTmocdepHOro eoagyxa

IToaroToBka npo6 K papuoXBEMHYecKOMYy amanusy. [lpofam
cHera AAIOT PAcTasTth, (HABTPYIOT, BHIAPHBAIOT RO MHHAMAJb-
Horo oObeMa. PHALTP € OCAAKOM HNOMEHIZIOT BO BABRIIEHAWR
TUTENh, KYIa TMePeHOCAT ¢ NOMOUEIL RALTPOREALHON GyMary H

duaerpar. Osoasior B Mydenswofi nmeyH npE  TeMneparype
400—480 °C.

* CueTHBE KIOBETH £O CMCCHIO. NOCHNAHHOY CBETOCOCTABOM. NEPIKATH Te-
pen HaMEDEHHEM B TeMHOTE,
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Ulpobuw sunagenuil roToBRT TaK Me.

Quaetpel PIIII-15 ¢ asposonnmu  ozoaswT B Mydese Bo
BaBeLIEHHOM THIJe NpH Temnepatype 400—450°C.

30ay OUILTPOBHIX M CEAHMEHTZUHOHHBIX Npob  COSHPaIOT
B OTAENbHHE CTakaHbl, TIMATENbHO NEePEMEUIHBAIOT H y-CHEeKTpO-
METPHPYIOT AJA HACHTHOHK2ZLUWH K OUpeleNieHHs KOHUGHTPALHE
y-uanyuaresed. 3aTeM 30y HAW uacTb ee (B 3@BHCHMOCTH OT
BKTHBHOCTH), nOMellawnT B daplpopobbie wamkh, xyna AoGap-
SAT HOCHTENH TeX HIQTONOB, KOTOPHE NIPEANOAaralorT onpeie-
Jauth. Obbuso npubasaswT no 50 Mr Kamxporo HocHTeds. 3o0ay
¢ BOD#BACHHBIMHA HOCHTENSIME O0padaThiBAT COAAHOR KHCAO-
Toft 1:1 n BumapusaoT Ha BoAsHON HaHe nourn nocyxa {onepa-
IHIO TOBTOPSIIOT Apa pasa), 3ateM 2—3 pa3a KOHUEHTPHPOBaH-
HOH CONAHOE KHCAOTOH H TaKXe BuIIapHBAOT [OCYyXa, moche
Yero YallKH AOMEeLlalT B CYIIHAbHE iKad npH reMnepatype
105-—110 °C Ha 2 u an1s nepeRencHHS KPEeMHHA B TPYAHOP&CTBO-
pumyi dopmy — Si0.,

Mopcyuienuyo  30sy TICPEHOCHAT B XHMHUeCKHH CTakaH H3
repmocTofikoro crexsa. JHas storo o0GpabaTHBAlOT NOCJAEHOBA-
TEABHO 4eTHpe pasa 3—D5-KpaTHHM KonxyecrsoM 6 H. azoTHOR
KHCHOTH H ABa pas’a IWCTHANMPOBAHBON BOLOH OPH KHOSYCHHN
C TepHOANYECKHM nepemewivbanien. Tlocne xamaoro Harpesanud
HA MTHTKE H OTCT2HBAHUA JKAAKOCTH OTACJAIOT OT OCAfKa AGKaH-
Tanwe#t n uenrpudyrupopanveM. Bcee cofpaHHHe pacTBOpH
yviiapusawT Ao 100—250 an, nocne uero HeHTPHYTHPYIOT M
PaZHOAKTHBHBIE HM30TONW HMHPKOHMs H HEOOHA. [lpw orcyrcreHM
TakoM Cnocobe oOpafoTke 307H OOJMBUIHHCTBO DPaHOHVKAHRAOR
IOYTH KOJXHYECTBEHHO HepeXolHT B pacTeop. B ocaake ocrawTtes
pPanHOAXTYBHLIE H30TONMX HHPKOHHS N HuobGusi. Ilpm oTcyrterBus
Y-CHEKTPOMETpaA, ¢ NOMOMBLID KOTODOID MOUXKRO ONPCALANTbL pa-
JHOAKTHBHHIE W30TONH {HBPKOHHR M HHOOMS HENOCPeACTBEHHO
B 3o7e, 0o0paloT¥y chaeayer NPOBONHTE CAeAyIOMIHMM o06pasom.
303y NePEHOCAT B AATHHORYIO YaMIKY, ROGaBARIOT COOTRETCTBYIO-
HIHE HOCHTENH, CMauHBaT ANCTHIARPOBRAHHOR BONOE B o6paba-
THBawT cmecbio (1: 1) nnaeBHkoroft # azoTHO# XucAoT. Buna-
puBaoT Rocyxa. Onepauyio TNOBTOPAKT TPH pasa, focne Hero
obpabatusanT 3—5 pas KOHLEHTPHPOBaHRHOHR Aa30THOH KHeso-
TOf ¢ BHNAPHBAHHCM Ha BOLAHOH Oaue. 3aTeM OCTATOK PacTBO-
prior 8 6 H. az0THOR XHCJOTE, NEPEHOCAT B TePMoCTOHKHE cra-
Kau M B haasneimeM ofpabaTHBAOT. KaK VEA3aHO HHILE,

Pannoxumusecknit anaaus npo6. [pu anaguse npo6 cuera,
BHII@PHBAKK,  XaPaKTePHIVIOWHXCA  CPABHHTENLHO  Majofi
VIEeNbHON aKTHBHOCTBIC H 3HAYHTEJbHLIM COHEPIKAHHEM MakKpo-
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npuMecel {Si. Fe u Dp.) npAXORHTCE NPUMEHATL CHCTEMAaTHye-
CKEit XOfi aHaiH34, UDEATIONSTAOWMN BHASKCHHE DAXHOHVENH-
#0B u3 oAnofr npobu. Huxe nawa oxHa W3 BO3MOXHBIX KPatkHX
CXeM CHCTEMaTHHECKOTO XOha aHaJH3a:

Pacreop, npuroToBiacHHH Aaw anaimu3a (pacreop I) nopo-
AT OO KHNEHHA H K Hemy no6aBamior H3OBITOK aMMHEBXR, HE CO-
aepwaumero CO,. Ocanok runpookuceli 2—3 pasa nepeocakna-
1OT AN OTHEJeHHs COpOHPOBAWHBIX 3JEMEHTOBR BTODPOH AHAJIHTH-
4ecKoit rpynne. B ocadke rurpookuced onpeaensior 4Ce, 14Ce,
957r, %Nb, 55Fe. Bz dmnpTpara (pactsop I1) nacmimewusim pac-
TROPOM YIVIEKHCJIONO 2MMHAKa ocaxgalor kapbowater 11 rpvnrme
{Ba, Sr, Ca). B ocanke kap6oHarTos onpenensior 885y 9Sr 19035,
Ha duavrpara (pactsop III), ocraeureroca nocae ocamjenus
KapOOHATOB UIEAOUHOSEMENLHHX 3JIEMEHTOB, BHLIIERAIOT He3nH
B BuAe GepPONHanHUAa NEe3RA-BURENA.

44.1L1. UEPHE-141 n WEPHHA-144

MpHruan meroaa. O OCHOBAH Ha BHAENEHHH PAAHOAKTHE-
TOro HepHA ¢ HOCHTEJNEeM H3 CMeCH H3OTOMOB PERKO3eMEeabHBIX
3neMenToR B BgAe HOINATa TOCJe NMPeZBapHTENLEOrC OKICIEHHH
TPEXBANEHTHOTO 1UEPHA [0 UYSTHIPEXBAJEHTHOrQ.

Peakruse, 1. AMmuak, He cofepxamnit CO,.

2. Kucsiota masenesas, vaceimesssit pacrsop, 1%.

3. BpoMar KaaHg KPHCTANIHYECKHHE.

4. Heprugpoas, 30% pacrsop.

5, Vlonat ®amus, 10% pacreop v asoTxoft kucnore {1:2),

6. Hogat xaawn, 0.5% pactsop B asotuoft kucnore {1 :2).

7. Kucnora consran, 10% pacrrop.

8. Kaauit fonweraft, 5% pacTteop (CBeMCNPHIOTOBNEREHR).

9. I'rapocynsdur, 0,05 1. pacreop.

10. KpaxMan pacreopureifl, 0,5% pacrsop (cBemxenpuroros-
JEHHBIR).

11, Caupt srunosuii, 96%.

12, 3dup nusTHaOBBA.

13. Yuzuratop ODOMKDE3OINYpRITYP.

Xon awaasuvaa. Pactsop | 10BozsT RO KumeHHA HaE TWIHTKE,
H OCAXAANT FPRAPOOKACH PEKHX 3eMenn npHbGaBienneM TP He-
peEMEIIHBAHEH KOHIEHTPHPOBAHHOrO, CBOGOANOrO OT YrJIEKHCIO0-
TH, aMMHEAKa 30 cnaborp sanaxa (WA NO HHAWKATopy OpoMKpe-
30NYpOYp IO cunero oxpammnsagug). [Jocse Bunajgerus THApo-
OKHcefl pacTBGp ¢ OC2ZKOM HArpeparoT HA2 BOAAHDH faHe OKOAO
30 mun AR KOaryMsuuM OCaJKa ¥ POBEPRIOT NORHOTY Ocamfe-
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A, KuosueHHe pacTsopa NOCHKe BolIAJCHHA OCRAKA Hemesla-
TeAbHO, TEK KAK N[OTEPs aMMHAKa BElEeT K Nepexofly pesKose-
MEJBHEX 3JeMeHToB B pacTsop. OCajox rHApoOKHCEH HEHTPH-
DYCHPYIOT, NpOMBIBaKOT 3—4 paza IHUCTHAJHPOBAHHON BOHOH
C HEeCKOJbKEMH KaDJASMH aMMHAKa; [I0Ce PacTBOPEHHH B KHCAO-
Te ero 2-—-3 pasa HEpeOCaXaanT. /KUIKOCTe NOC/ IS UCHTPRGYTY-
POBAEHA W NPDOMBLIBHBIC BOAR CAMBAIOT B cTakad (pacteop I,
B KotopoM Oyayr onpefdenarts Sr z Cs). OKoHUaTeabHO NPOMH-
Tl OCaA0K FHAPOOKHCEH DACTBOPAIOT B MHHHMAABHOM KOJAHYE-
cree 10% consAHOH KHCJAOTH, HArpeBalsT OO TEMREPaTyput
70--80 °C, n ocaxnaiorT peAxo3eMejbHBIE 3AeMEHTH Npubasie-
HHEM TPEeXKPaTHOTO KOJHYECTBA HaChlLeHHOH IMaBesieBoii KHC-
Jote. [IposepaioT noaHoty ocaxAeHus. Buocpmbil - n3GutoK
flaseyieBell KHCNOTH 3aBHCHT OT CONEPKEHUS B PACTBOpE TpeX-
BAJCHTHOTO KEje38, KOTOPOE OpensiTCTBYeT OCaXAEeHKI0 OkCajla-
1oB. Ilocae ocansAeHus pACTBOD OCTABIAIT B TERAOM MCCTE Ha
2—3 y (Wau Ha HOYL) AJA NOJAHOIO BHUGACHHA OKCARaTos.
B 37THX ycAOBMRX HPOHCXORMT OTAGJACHHE PEAKO3EMENbEHX sie-
MEHTOB OT LHPKOHHA H kHoOHA. OcaioK OKcalatoB OTAGIAIOT
OT KUJAKOCTH LEHTPHODYTHPOBAHHEM H mpoMbiBawT 3—4 pasa
1% wapeneroil xHCAOTOR. KHAKOCTh H NPOMBIBHBIE BOAK OCTAB-
ARIOT A5 OHpEREeNeHHs UHPKOHHs u Huolkd. OcafoK oxcanatos
DERKHX 3e€MEJis DAcTBOPAIOT B MepHOH nNpoOGHpKe B HECKOJbKHX
MJ KOHUEHTPUpOBaHHOH a30THOH Kucaotsl. M3 noayyentoro
pacTBopa Cepyt HeGoabwyio uacte (0,1—0,2 ma) aasg onpene-
JIEHMSL XMMHYECKOTO BHIXOAZ HOCHTERH LepUR, & B OCTaBuieilcs
YACTH OHPEAEAsIOT AKTHBHOCTL uepus. Jlas 3T0ro NEPEHOCAT
pacTBOp M3 NpPOGHPKK B cTakaH, aoGasastor 100—200 mr kpwuc-
TaJnuyeckoro §pOMaTa KaJjHs OPH AepeMeluMBaiBH JO AOSHOTO
PACTBOPCHNA ¥ NORBILHMS MENTOrD OKpauBanua. FIOAAT uepus
OCaN AT MeaieHnbiy npHansanneM 30 ma 10% pacrtsopa fona-
Ta Raaus B asoTHoH xHeaore (I :2) npu HempepHBHOM IepeMe-
IWKBaHHE M OXJaXJeHkn B Jeasnofi soge. ([lns MOAHOro CBA3L-
BAHNA HAXOASLIErOCs B pacTeope uepus tpelyercs IB-xpathmi
#30LITOK fioRara Kanus). DBrhnaplikll ocafok OCTaBJAKIOT Ha
30 MHH B JeRAHOH BOAE, 3ATEM OTACARIOT OT KMHAKOCTH HEHTPH-
thyrnpopanuemM M npomeiBaioTr 0,5% pacTtopoM HoAata xanu
v pasbaeaennofi (1:2) asoTHofi Kucaore 2—3 pasa. [IpoMbiTeifl
CCAHOK PacTBOPANOT, IJA dero B NpoOHpKy ¢ ocalkoM nprbas-
JAFIT HECKUJBKO Kalnedb KOHUCHTPHPOBAHHOH a30THOH KHCNOTH,
1—2 kanay KOHUEHTPHPOBAHHON COARHON KHCJAOTH H HECKONBKO
kaneab 30% nepexncn sosopoma. 3ateM npoGUPKR NOMEWAKOT
B cTakaH ¢ ropsuell BoOACH AN ROJHOTO PASJIOHKEHHS NEPeKHCH
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softopora. Bech PECTBOP . HAHOCHT HA CHETHHE MUieHu, BBICY-
WIHBAIOT NOJ HEpPaKPacHOl AaMIOH ¥ H3MEPAIOT Ha yCTaHOBKe.
B npenapare Hapady c Ce momer npucyrcrBoBate  MCe,
MOSTOMY ROCTYHAIOT CRefymosM o6pasoM. [IpocuMTHBAIOT BH-
JIEACHHH OpenapaT Ha Y(TaBOBKe, pe3yAbTaT 3anMCHIBAIOT.
TIpUKpHEAIT hpenapaTr ailOMHHHEBHM (GHABTPOM TOAUHHON
200 mrfcm?, orcexamuiuM markxe B-uactHup **Ce (0,3 Ms3B) u
H1Ce (0,6 M3sB) p mponyckaiomuM OYeHbL KecTkHe (2,97 MaB)
B-uacrnmtr MPr na 50%. Pesynbrar cnosa sanucksawr, Paceun-
THBaOT akTHBHoCTL ¥Ce y M Ce.

I1 p v M e p. Bugeneununii npenapar 0e3 aalOMRHEEROID
duneTpa cuntaer 37 MMIL/MHE. O aNIOMEHHEBHIM QUALTPOM —
5 uMmn./mun.

K“*pr = 4,94. 1012 Ku/{uMn./Mun),

K‘“Ce = 14,32-107'2 Ku/{umn./MuH),
Kiag, = 7,20-10-12 Kaf (umn./mun).

Taxuam = ofpasoM, cKopocth cuera 'Pr OGymer pasiua
10 wMofMER, A, = 10:4,94.10702 ~0,5- 107" Kufnpenapar
AH-:p, = Augce-

__ 05-10°%0
Ce” 14,82-10-12
N, + Ny Pe + N;-u& = 37 wmn./mAH,

Nmoe + chc = 37 — 10 = 27 nwmmn./Mun,

Nigs = 3 pmn./muy,

N“’a = 27— 3. = 24 umn./Mun,

Janee nepexoAST K aKTHBHOCTH H3OTOROB, HCHOJB3YA COOT-
BeTCTBYIOIHE SHaYeHHs K.

Onpepenenne BhiXopa sHocHTens nepud. Ilpucyrcrsyrowmwil B
HCCAEXYEMOM PacTBOpe TPeXBaJeHTHbH HepHH OKHCAAIT RO ue-
THpEeXBaJeHTHOro npubGanaenneM - 100 Mr Gpomara Kajwus TpH
nepemeniMBaHul R0 NojHoro pacteopenus. Flomat uepus ocax-
42507, KaK yKasaHo paye.: Ocallok BHIEPKUBaKT 30 MuH.
OTAENAKT OT PacTBOPa LeHTPHPYrHPOBAHHEM H NPOMBIBAKIOT
2—3 pasa 0,5% pactsopom fionaTa KaaHA B A30THOA KHCAOTC
(1:2), aatem 2—3 HeOOJBIIHMH NMOPUHAMHK CHOHPTA H, HAKOHEH,
1—2 pasa sdupom. Buicyumsalor . npr temnepatype 50 °C s Te-
yeHie 15-—20 mMuH, nepeBoasT B3 NPOOGHPKH B KOHUYECKYO koaly
¢ npureprofi mpobko#, cmupan 10% coasnoft wucaoronr, [lpu-
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CTABLIHE K CTeHK&M NPOOHMPKHM YacTHUB OCaAKa DPACTEOPRIOT
59% pacTBOpoM ROAMCTOFD KaJusi B nepeHecaT B KOUGy. Hobas-
AsoT 20—25 ma 5% fHogucroro kaanA ¥ 10 Ma 10% coasnoi
KHCAOThl (B CAyYae HEMOJHOTG PACTBOPCHHS OCRLKA B KOADY
11pubaBAAKT HECKOJEKO KpHCTandoB Hogucroro Kaans). Konby
3aKpuIBAIOT, pacTBOp REPEMCIIHBEIOT H oL PAcCTBOPEHHSA oCan-
Ka THTPYlOT peidentupiugdcs Hog 0,00 H. pacrsopoM IHOOCYAbpU-
Ta B HpHCYTCTBHH Kpaxmasa. | ma 0,05 . pacTBopa rrnocynn-
¢ura coorsercreyer 0,25 Mr uepus.

44.1.2. CTPOHHUHA-8% ¥ CTPOHLIHA-90

Ilpunuun meropa. CtpoHuni oOcamizaloT B Bulle kapGonara
H H3MEpsoT CyMMapRYI0 aKTHBHOCTH %9Sr u %0Sr. UYepes 14—
18 cyT no gouepHeMy Y onpefensioT akTHBHOCTL ¥ST H no pas-
HOCTH PacCYHTLIBAIOT AKTHBHOCTL %85

Peaktuen. |. PacTeopr Hocutenefi: a) cTPOHUHE 330THOKHC-
auif, 50 Mr cTpornmra B 1 Ma; 0} HesHil asorHOKHCAE, B0 mr
pe3us 8.1 Ma; B) HTTpHA 2a30THOKHCALA, 20 MF HTTPHR B 1 Ma.

2. Ammounl YIVICKEC/bIH, HaCHILEHABHA pPacTBOp,

3. TBQ, nachuendslll Koruedrpuposannolt FINQ;.

4. Hnpukatop GpoMKpesOAnypnyp.

5. Amwmuax, 25% pacrtBop.

Xon axaausa. Pacrsop 1l chierka nojorpesaloT HA IHTKE H
CC#XKAAT KapOUHATH CTPOHIMH, KalbuMs #H GapHs HacHlIueH-
HEIM PacTBopoM YIIeKHca0ro amMoHHs. OcTasaswT Ha 2—3 4,
3aTeM IMPOBCPHIOT NOJHOTY ocasfenns, pAo0as/ffd HECKOAbKG
Kanesb HacelEHHOrC PACTBOpA YIVIeKHCJOoro aMmokus. Ilocse
OTCTAMBAHUA PacTBOP OCTOPOKHO CJIMBAIOT, 0CAalOK HeHTpuby-
HPYOT, APOMBIBAYOT 2—3 pa3a sonol. DPrALTPAT U NPOMUBHMC
BoAs coGupator {pacteop 11I). Ocanok KapOOHATOB PacTBOPAIOT
B a30THOH KHejaoTe, gobasisior 1 ma 0,5% xaophoro menesa u
pocide HarpesalMf NO KHIEHHA OCAXKAAIT THAPOOKHCH ieJesa
GesyronbHeEM amMBarkeM. Ocafok oTAexd0T, npoMeiBatotr 2—3 pa-
3a cnalHy pacTBOpOM ammuaka # orOpacesaror. CHoBa ocak-
IzroT KapboHaT CTPOHOHA, KaK yxasaro suure. KapGowaTHui
OCaA0K NPOMEBAIGT BOAOH, pPacTBOPRIOT B KORUEHTPHDOBanHOfl
A30THOH KHCJOTe, 3aMepHIoT 06peM NOJyYeHHOro pacTeopa. Has
OnpeAeAeHHA BEIXOJA HOCHTENA CTpPOHEHA orOmparotr 1 mix pac-
TBOp4d. AJHKBOTHYIO YaCTh €10 HaHOCHT Ha NOAJOMKY H H3MEDRIOT
AKTHBHOCTE St ¥ St Ha ManodoHOBOH YCTAHOBKE C TOPUOBEIM
cueTyHKoM. BHXOA CTPOHOMA-HOCHTENS ONPEACHRIOT METOLOM
GOTOMETPHH NJI@MEeHH HAH TPHJAOHOMETPHIECKHM METOLOM.
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K ocraBumeficst uacTH pacTsopa ROGABJAIOT HOCHTEIL HTTDHS
H OCTaBAMIOT Ha 14 CyT AAA HaxONMIEHHS! pPABHOBECHOTO KoaH-
yeersa Y. [To npowecTBHE 3TOrC BPEMEHH paCTBOP I€pPEHOCAT
B AENHTEIBHYIO BOPOHKY M IPOBORSIT AR NOCACAOBATEILHHE
SKCTPAKUHMK HTTDHMA NOJAYTOPREIMH obbemamu TB®, Hacmuesn-
HOr0 KOHUEHTPRPOBAEHOH a30THOR KuCAOTOH. Bpems oraedaenns
repBol oOpraxuMueckoll. ¢asu 3anuchHpaloT. Uprabvuecxie asw
CJHBAKT B OXHY AEJHTEALHYIO BODOHKY H NPOMEIBAIOT IB& DA3a
HACHIUEHHIIM DACTBOPOM HHTPATA. aMMOHHS B KOHUEHTPHPOBaK-
HOH a30THON kucyore. Jaf oxuoll npomuBkx Gepyt obbeM, pas-
HH noJiosHHe o6beMa oObe/IHHEHERX opraduuecknx as. Ilpo-
MBIBHYIO JKHAKOCTb OTBpacHBarT, & H3 OPraHHuecKod ¢asy
peHCTPArHPYIOT HTTPHE NOCASROBATENLHO ABa pasa JHCTHAN-
posaHHOf BogoH, NOAOTPeTOH 10 TeMmnepatypst 60—70 °C. Ofnen
BOJK, MCHOJb3yeMHH Ha OLHY DEIKCTPaKUHIO, paBel HOJCBHHEE
obbema OpraHHYeCKofl ¢pastl. PeskcTpakTH  CABBAKT B O4HE
cTaKaH, Ao6aminoT HECKOIBKO Kanedb HHAMKETOpa OpoMKpe3oa-
NypUyp H OCamAaloT FHAPOOKHCE HTTPHS IIDH NEpeMCIIHBRHHA
aMMHEKOM, IPHJIHBAS €70 A0 NepeXoRa OKPACKH HHBRUKATOPa
ot mearol K ¢uoaerosoll. OcajoK rHAPOOKHCH OTAEASIOT QHABT-
poBaHHeM uepes (e330/bHbl (HILTPAT, NPOMBBAKT 3—4 pada
ropauell AHCTHANMPOBAHHOR BOZCH, NOACYLIMBAIOT NMOA HHppPa-
KpacHoH Jamnofi, noMeIaKT B0 B3BELIEHHHI THredb, O30JSKT
H DpOoKanuBamwT AC NOCTOSHHON Macchl B My(eabHOH TEYH hpH
Tomneparype 900 °C. Turesp ¢ ocagkoM OXAaXHAalOT B 9KCHKATO-
pe H B3BCIUHBAIOT AJS OHpeJe/ieHHS BRIXOAA MO RITPHIO-HOCHTE-
A10. Ocafok pacTHpaKT, TEPEHOCAT HA CYUETHYIO MHEIEHD H H3Me-
PAIOT €ro aKTHBHOCTE B T€X e YCJAOBHAX, NPH KOTOPHIX NPOBO-
AHJOCH H3Mepeume npenapata %9Sr w 9Sr. Ilpomogsar pacuer
abcoaioTHOH aKTHBHOCTH ¥Sr. B nosyueHHHE AaHHHE BHOCAT
nONpaBKY Ha pacnaj *°Y ¢ MOMEHTA ero OTAEJEHHA OT MaTepHH-
ckoro #Y (skcrpakuusa I} 7o cepepuum cuera. Hs cymmapnof
CKOPOCTH cuera #9Sr u ST BRYHMTAIOT CKOPOCTh cyerd, 0bycaos-
aAexuyro “0Sr, paBuyio axkTHBROCTH 9Sr, neaeHuyno Ha Kosdohu-
nnent nepecuera (Keog.} AN %Sr. TloayueHHYIO pasyocTs
YMHOMK2IOT Ha xoadduuHenT - Nepecyera K a6COMIOTHOR aKTHBHO-
cTE %%Sr. Hafiaennyro takim obpasom akTHBHOCTb ®°Sr nepecuu-

THBAWT Ha speMf 0T60pa NpodH.
Pacyer KoHUEHTpaiHK TPOM3BOAST N0 (QopMyae
NKVP10"-10°
Appy = —m———
pViSppf
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rae A — xouuenrTpanus, mKu/xm? Mmec; N — exopocts cuera.
BBISICHHOTO npenaparta Y 3a suuetoM doua, wmi/mun; K —
KO3()(HUHEHT nepecyera oFf #mi/mud K KH pas Hcnoassyemoro
npubopa; P -— macca 304k, coGpanuoit 3a 1 mec, ri p — Macea
JG4Bl, B3ATON Ha aHasus, 1; V-— o6beM pacTEOpa, NOJYYEHHOro
EPH 3IKCTPArupOBAHHN AKTRBHOCTH H3 304H, M, V), — obbem
PacTBOpa, BIATH-HA AHANHI, MJ; S-——rwon.ua}n: ¢ KoTopo# co-
fupanH BHNALCHMS, CM?%; p— NONpapKa Ha XHMHYCCKMI BHIXOL
€TPOHUUA, HOJH; (1 — NONpPaBKa Ha XHMHYECKHH BBIXOH KTTPHA,
ao.u; [ — nonpapka, yunTmBaponiad pacnan ¥Y ¢ moMmenta pas-
feacuun (as TPH IRCTpaKUBE 1 20 cepeannw cyera, HomH.

Onpenenense BuXOAa ROCHTEAs CTpoHums, B KoHMuecKyio
xoaly us TepMOCTORKOrO creksa emroctbio 100 mn nepenocay
I Ma asornHokHcaoro pacrsopa. Cogepxumoe KONGH BHIapupa-
10T RO BAEXKHBIX COJIeH, 38TeM BHCYHINBAKT B CVIHHABHOM WIKadY
npu temnepatype 140 °C.u oxnaxaaior B skcukarope. llocre
OXJIdKACHHA K CYXHM. HHTpPaTaM CTPOHUHS H KaibLHs NpHAHBAIOT
10—15 ma 00e3IBOKERHOTO JHETOHE, MePEMEllTHBAIOT H OCTABAAIOT
Ha 30 M#H BJS SKCTPAKUHH HHTPATA KalbiUHA, REPHOAHYECKH
B3GaaTHBas ocafok. OCazcK OTHENSAIOT HeHTPHGYTHPOBARHEM,
BLICYLIHBRIOT Npy TeMneparype 60 °C u pacrsopsoT 8 2—3 Ma
BOAL € 7062BJACHNSM HECKONBKHX Kaneah as30THOH KHCJIOTHL
TToAyueHHBIf pacTBOP BHRNAPHBAIOT, PHCYUIHRAIOT NPH TCMIepa-
1ype 140°C ¥ nORTOPHIOT SKCTPAKUMIO WUTPATA KANBHMA ane-
Tononm ewle 1—2 paza, HHTpPaT CTpoNUEA noOcAC TIOCHEIHEN
IKCTPAKIUNE KRAbUHR DACTROPAIOT B 1 —2 MR nofxucnennol sojw
u poGasdstnior 50 mn grcTHanHpoBanHoH Boaw. K pacTeopy npu-
Ganasnior 2 sa 20% KOH, 5—6 kaneds CBeXENPHIOTOB/IEHHOIO
pacTBOpA MyPeKCHAa W oTTHTpoBHBawT crporuui 0,05 n. pac-
TROPOM TPHJCHZ B, A0 OTYCTJHBOrO H3MEHEHHN OKDACKH PacTBo-
pa oT MaarnoBOfl X0 PHOIETOBOH.

1 ua 0,00 v. pactBopa Ttpudaonaz DB ortHTposmBaer 2,1 Mr
CTPOHIHA.

4.4.13. LE3NR-137

Vipupuun  merona.  llesnll  XOHUEHTPUPYIOT - B BRAS
CsoNi[Fe(CN)g] # BHESITIOT H3 COJAHOKHCAOTO PACTBOPa B BHIE
rexcaxsaoprenayputa CseTeCls uan cypomsnucrofiogninofl coan
CsoShsly no MeTojlKe, NpHBeAeHHOH Ha ¢. 160.

Peayrussl. Heonoasayiot Te e, KOTOPLE NMEPEHHCACHHT Ha
c. 160

Xop ananm3da. Bee GuabTpaThmt B UpOMBIBHBIE BOALI, OCTAHB-
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msecs OT BEAedacHHs xapBoHaroB cTporums (pacrsop III), co-
fupaior B crakau # aopoxat pH pacreopa- xo 5--6 (no ymusep-
cannHofi MHOHKatopHOf OyMare) EOHHEHTPHPOBAHHO{ asoTHOH
EHCIoTOf.. 3aTeM B pacTEOP NOCTENOBATENLHO BHOCAT 5 Ma 10%
pacTsopa a30THORHCAOrO HHEens ¥ 5 mx 10% pacreopa deppo-
uaannga Kanaud. Ocafok QepponHaRHAa HRKENA-UC3HR OTihuabT-
POBWBAKT B NPORaauBaloT B MydeabHol  medH OpH TeMilepaType
400450 °C. O6pasyiomsecs-Hpa paaJjoxerusn (epponsanraos
KapBOHATH HE3Hs, BHKENH, ¥ejdesa W Kaiys pacTBOPHIOT B KOH-
UEHTPHPOBaHHON .cONAROM KuCHOoTe nNpR:Harperalnd. Hepacrpo-
pHBHIMHCA OCTEZTOK OTAGMSIOT HEHTPHQPYTHPOBABHCM, IPOMLIBA-
IOT KOBLEHTDHPOBAHHOA COJISIRON Kuchoroit B OTOpachiBaioT.
QHILTPAT H NPOMHBHYIO KHIKOCTS OOBEAMHAIT, OXAAKIA0T
pJlenaHoR Gaue B Teuenye 30 mux. Pacspop gosMen 6HTh npo-
3payHHM; eC/H BEIAAZET OCIHOK, TO €rd orbpacHBaior, Hs pac-
TBOpa Ha XOJORy ocaxzarot unesuft 10% pacTeopoM HBVOKRCH
Te/lypa B KORUEHTpHpOBautolfl COARHOR XHCIOTE, UpHOaBadn
5 MJ IPH NepeMEIHBaHuH, H ocTasasKT Ha 20—30 MrE B neas-
Hofl 6ane. OcafoK rexcaxiCpTeNIypHTA Nesun ‘HeHTpHdyrapyor,
TIPOMHIBARIOT 2 pasa KOHUEHTPHPOBAHHOR conmuoH KHCHOTOM,
2—3 pasa anetoxoM, 2 pasa STHJAOBHM CUHPTOM. 3aTem OCafOK
€ NOMOIIbIY IMHNETKH [EPEHOCAT Ha, BIBEINSHHYH H -NOKPHTYIO
AEKOM W3 NOMIHCTHROMA CYETHYIO MHIUCHDb, NOACYIIHBAKT ROA
HHpaKrpacHOH faMiof, OXNaM AT B SKCHEATOPE H B3RCINHBAIGT
IN5 ONPENENEHHS YHMHYECKOTO BHXOR2 nesusu. Ilocae storo
H3MEPSIOT PaIHCAKTHBHOCTE NpenapaTa Ha CUMHTHAXSIHOHHOM
y-CHeKTPOMETPE HJIH Ha HUSKOOHOBOH 'YCTZHOBKE C -TOPIUOBHM
CUETYHKOM.

44.14, UHPKOHHA-95 1 HHPKOHHM-97

Hpunnn meroza, Luprorndt BRACNAIOT B BHAC (GTOPUHPRO-
Kata Gapus BaZrFs-H0, sateM B BEEE rHADOOKHCH, TPOKaiH-
patoT 0o ZrQ, ¥ WaMepsIOT SKTHBHOCTL Upenapata Ha Manodo-
HOBO vCTaHoBKE.

Peaxrusw. 1. ITnapuxoBas KHCIOTA KOHIERTPHPOBAHHaA.

. Bapnit asornoxpeamtit,-10% pacTsop.

. :A30THan KucaoTa KOHUEHTPHPOBaNHafA, .6 H. pacTeop.
. Exxnft maTpuft, 2 u. pacreop.

. Bopras: xmenora, 5% pactBOp.

. Tlepexucs Bonopona, 30% pacrsop.

. Cepnrag xucnora, 5% . pacTeop:

1O G D
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8. Hupxouun asorHokucaniil, 58,60 mr/ma ZrO{NQ3),-2H.0,
uyTo cooTBeTcTBYeT I8 Mr Zr 8 1 Ma.

Xon ananuza. JKuaxocTs @ npomuipEbe BOAH TOCIE OCAXie-
HHA OKCEMATOB PEAKOIEMEINLHHX 3JIEMEHTOB BHIAPHBAIOT AOCY:
xa n octarok o6pabaTHBalT HECKOABKO Das a30THOM KHCAOTOR
AAN  YHAJEHHS OKCAIaT-HOHOB, MCIIZIOIIHX NOCJEAYIOWEMY
occaslennio uEpKoHEs. OQcTaTOK  pacrTBOPAKT B pa3baBieHHOI
azoTHOH KucaoTe, M3 NosygeHHOTO pacrBopa OCaMOAWT THAPO-
OKHCh LHPKOMHS eAKHM HaTpoM. THIEDOOKHCE LehTpHAYrHpyIOT
¥ pacreopsiior B 6 H. azoTHOR KRrcaore. PacTBop nepewocsT B
IACGKCHITACOBYI0 TIPOOKEPRY, KyaAa Aolasnsnior 2 Mjl NMI2BHKOROH
wucaotei 1 1 ma 10% pacreopa azormoknchoro Bapus. Ocamnok
sufiepxHBaoT 5—10 Mun, 3aTEM OTHEASIOT NEHTPHGYTHPOBaHHEM
1 npowmuBator Bouoh ¢ Kanued miiapnkosoR KucaotTH. PacTeops-
0T B CMECH, cocTosiulel u3 2 Ma Gopuolt kucoTH, b MJ nepexucn
BOAOPORAa H | MJI KOHUEHTPHDORAHHON a30THOR KHenoth. Ha
31010 pacTeopa ocaxnaT BaSO, pobasnenuem 2 ma 5% H,SO,.
Cceanox oTgensiwpts # OoTOpacHBAIOT, & B3 XOJonHoro QHALTpaTa
BHOBL OC2A(AAlOT THAPOOKHCH HHPKOHIR €IKEM HaTtpoM. Ilpone-
Aypy ocaxmjtenust ¢ropuuprosara Gapua noeropsioT. Jlas storo
FHAPOOKHCH LHPKOHHS pacTeopAioT 8 5 M 6 H. HNO; #_pactsop
TMepeHoCAT B IuiekcHraacosyro npobupky. o6asaswor 2 ma HF
n T ua Ba(NO;):. Brinapuuil ocagor smaepxunatet 5—10 Mmin,
aaTeM OTAGNRIOT, NPOMEBAIOT BOAOH ¢ HECKOJBKHMH KalIsMH
HF u pacTsopsior B eMecu 2 ma HzBOs+5 mn HyOp+1 ma HNO,
(xounentpuposaunofl). Ma pacteopz npr nobasieHBW enkoro
HAaTpa OCaXKOAWT rHAPOOKHCL HMWpxrowHs. Ocajiok oT¢HALTPOBH-
BaT, THATENbHO NPCMHBAWT ¥ npoKasmsawT, O6pasyomufics
Zr0,; H3MEIBLYAOT, HRHOCAT H& CYETHYID MHIISHE H H3MEpsioT
#a Mano(oHOBOR YCTGHOBKE C TOPUOBHIM CHETUHKOM.

4.4.2. Onpenenenne nodoHus-210, ceunua-210 v u3oTonor Tophs
B ofbexrax BHemned Chepsn!

Hpuuuun merona. [Ipofy cnekamwr ¢ DOEPEKHCHIO HATpHUS,
DCaMAaOT KPEeMHEKHCIOTY KeJaTHHOM ¥ nodyuaior 2 M. coasiHo-
KUCHHT PACTROP. ¥3 KOTOPOrO CBHHEN # NOAOHAR BLIAENFIOT Ha
anuonute DA3-10I1. Ceunent necopGHPYIOT, NONOAHHTENLHO
OMBINAIOT Ha KATHOHHTE OT TOPHSA M OCaXHaidT B BHAE XpPOMarta.
ITonounit nocae pA3JOMKeHuA CMOAH A3CTHOA W XJOPHOR KHCNO-
TAMH OCZIKNAKT HA CBETOCOCTABE.

Topull przensooT Ha Katuouure KV 2X8 us pacrsopa, oc-
TRIOWErocs nocde OTHeNeHHs CBHHEA W nonoHHa. M3 mecopGaTta
Topuii COPGUPVIOT Ha MoMuBO(OHE.
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“2Th moxer GHTL onpeiesed TagXe POTOMETPHUCCKY.
Peaxrtusnt. 1. ITepexsch HaTpHS.

2. Kucnora consnas konuentpuposavas, 1 ., 2 u, 3 n,
0,02 n. Pacreop 1:9.

3. Kucaora a3oTsas KONHEHTPHPOBAHHAH,

4. Kucnora x710pHad. KOHUEHTPHPOBEHHAR,

5. Ammuax wsopspifi KOHUEHTPHPOBAHHELE.

6. Kncsiora yrcychas KORNEHTPHPOBaHHas

7. Kncaora masenesas, 7% pacTeop.

8. Bygepuas cwecn: I M yxcycnas kuenota,+ 1 M anerar
watpus {i:1}.

9. Buxpomar Hatpus, 10% somesi pacTsop.

10. Ammounft xaopucriifi, 10% pacreop.

11. Crupr sruhosuf, 96%.

12. TTonnokcrataaen, 1% pacTrop, nn wenmaruy, 1% ceeme-
NPHTOTOBJCHHEKEA pacTBop.

13. CBHHeH a30THOKHCAHA, BOAHHE TRTPOBaHEHIT DACTBOD,
20 mr/mar,

14. Pacrrop uummkaropa -24Th.-s 1 M asorrofi xkuciiore.

15. Exxuit narp, 10% pacteop, 1 H. pacTeop..

16. Ammonnd yroegneandi, 10% pacrsop.

17. Henonuzosatiuas ZHCTHAIHPOBaHHAH. BOAA. .

18. Tumonobufi CAHHA WHAMKATOP, HaTpueBas conb, 0.04%
PACTBOD.

19. Pacteop 19% a30THOKHMCNIOrC aMMOHHS B BOLHOM: BMMHA-
ke {1:99).

20. Ceerococras K-9 (unn ¥-13)

21. Apcenaso II1, 0,1% sonumfi pacTeop.

22, Karnonnr K¥Y 2% 8, Ht-dbopma.

23. Aumonnr 313-1011, Cl--dopua

- 24, Topsfi a30THOKHCAHNA, PACTBOP € COREPIKaHHEM TOPHSN

10 MErf ma.

25. Pacteop Gyripans s auerone, 0,1%

Pasznomenne cuankatisx npol.. Hasecky (ne Gonee 6—8 r)
ROZAVIIHO-CYXOH MOYBH (WA APYLOro Mareprana) TOHKRG H3-
Veb4ai0T, MOMeIaloT B KODYHAHI0BHE THrens. B npoby npuan-
paior pacteopul Hocurens Ph{NQ;), (20 mr no .Pb) u nmnnka-
Tepa ®4Th. TIlpofy oCTOpomHO NOACYVHINBAOT, 106aBARIOT
nepeKHCE HATPHY B KOAHUECTRE

m=6+2(p—1)r,
The P Macca DPOBH, BIATOH AR aHaAH33, I.
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ITpeby B THIVIE TINATENBHG NEPEMRINHBAIOT H CHEKAKT B MY-
eapHol neyn npr temnepartype S00°C  (cTABHT B XOACAHMI
MyQean, pasorpesandT A0 ykasaunnolt Temneparypsl). [locae
OXAaXKACHHS HpoGy 3anmuBaeT Boxo#l {20--30 Ma) u ocrasasor
ua Houb. Maccy nepenocat Mz Turas s 300-ma crakan, podas-
JASIOT CONAHYIO KHCIOTY, Tak yTobu copepmranie HCL cottasrio
3—4 H. PacTeop HarpesaloT Ha DOAsiHOH DaHe U BHAEPMHBAIGT
AU TeX 70p, HCKa OH HE DPHMET cTYAHeOoOPasHYI0 KOHCHCTEHIHIO
{2~—4 u}. 3aTem npoby OXAANKAAT, JOOABARIOT CBEKENPHTOTOR-
adeuuniil 1% pacThop mejparusa no 3 ma Ha 1 r HaBeckH {(yi0s-
nce NpHMENATb 1% Bojubif PacTROP HOJMOKCHAITHASHA, 2 MJ Ha
1 r rasecks), nepemeninBawT o yepes 10—20 MuH nponyckaior
yepes QuAbTP «KpacHas JIHTa» Ha BopOHKe BroxHepa nog pas-
pexenueM. Ocalok ua ©@uiIbTpe TILATENBHO HPOMEEBAIT
weerblo nopusamy 2 H. HCL Kawayw mocheiyiomyio ROPHUO
NPOMEIBHOK MBAKOCTH CACAYET 3aXMBATH TOABKO TOCAE TOTO,
Kak npeaslayliad Hanbonee NoJiHo yHAET ¢ ocaika. Kamnyio
HUPUHIG HPOMBIBHOH MHUKOCTH REPpeMelliHBaIOT € OCAAKOM Ha
duabTpe, PHALTPAT ¢ NPOMBHBHHMH BOAAMH HCRONL3YIOT AR
onpeaeaeunst 21°Ph, 2Po # ksoronos TopHA, a ocaiok OTGpacH-
BAJOT,

Npumeuanne [Ons omnpegeneHus CBHHENA, NOJOHHA
TOPHS MONHO HPOBONKTH IOATOTOBKY HpOOHl pas3fiefibHO: B 3TOM
cayua¢ OTNajaeT HeOOXOZMMOCTL g BHOOMHEHHH onepaumHi
ogHeTRY oT. 2 Th.

Tlepepenesive B pacTaop npoG pacreHuii U NHIREBLIX NPOAYK-
ToB. Cyxoe O30JICHHE MOMKHO NPHMEHATE J1S AHAKH3A PACTeHHIl
Ha ypan, TopHfi u pamnfi. [lan asanusa sa 2YPb npumenenne
3TOro CcHoco0a TAKMKE BO3MOMEO, HO EeOOXOAHM CTPOTHH KOHT-
pPosb TeMiepaTypu osoneHna (ue eaie 600°C).

Hasecky 3onn B KosHyecTBe 5~—20 r NEPeHOCAT B TePMOCTOH-
kP crakal, nobasanwT TpedyemMue 00 XOAY aHAaJMH3a HOCHTEAM
{Pb, 2%Th, Ba) u kunstaT ¢ Kounertpuposansofi HCl no Max-
cHManbHoro pacteoperma. Eciam  ocraercd  HepacTBOPHMbil
QOCTATOK, €ro UT@I?.’IprGBHBH!OT, CHOBa O30JAKT KH NOBTORANIOT
pacreopenne. LEcan choBa ocTaeTcs HEPacTBOPHMHE OCTATOK,
€ro BHOBL OTQPHIALTPOBBIBAIOT, O30NAIOT QHILTP B MJIATHHOBOM
THIJIC, FOGABAAOT NPHMEPHO 5-KPaTHOE KOJHUECTBO COAHL, CRJAaB-
asior. [laas beiHeaauunsanT 19 coposblM pacTBOPOM, OCZACK
orduabTpoBbBalor, pactsopsaiTr B HCl ¥ 206aBasior K OCHOBHO-
MY P&acTBopy.

Mokpoe D307eH e NPEMEHFIOT NS aHadH3a pacTenuit Ha 210Po
i 20PD,
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B 2-1 craxan zaaupator 500 Mz azorHol kuegaoTH, AcGamas-
10T HOCHTEL H Hupaxarop {Pb, 24Th). Mameasueruyo H BhCy-
weHHylo npu TeMuepatype 105 °C mpoby (I-—2 kr) neGosnbinnMu
TOPHHAMH 3aCHIaI0T B cTakaH. Kasayio -nocnesywyl 1opuHio
no6aBasioT nocde OOJHOTO pazjoXeRHf Npejuayief. Harpe-
BaIOT A0 NOMHOH rOMOTeHHsailkH, A0GaBads NpH HeoOX0oHMOCTH
a30THYI0 KuCaOTY. [lociie OKORYaHHs Pa3aoxeHns nNpoby oxnan-
AT # npuanBawt 200 Ma koBuenTpEpoBansof HCIO, (42 nan
57%). BHOBbL DOMEILAKT CTAKaH Ha INIHTKY H HarpesalT, O6niu-
HO COEEpIKHMOE CTaKaHa TeMHeEeT; NPH JTOM HaL0 €ro OXNaAuTh,
npuanth 20—30 ma xouuexTpHpoBannoi HNO; 1 cHosa HarpeTs,
DOCTENCHRO, yHapHBas npyu NOCTOSNHOM NepeMeliHBaHHH. Ecau
upoba TeMHEeT CHOBaA, TO MOBTOPHIOT AoGaBieHHe a30THOR KHC-
Jorn (oxnampan). Komeu passmoMeHHMs XapakrepHsyercs mnod-
HBHIM OCBETJIeHHEM HPOOGH, MOCJe Yero ee yHapHBAalOT AQ- BAAMN-
HHX cosefl. ITo OKOHYZHHH Pas/IOKeHHSI K OCTATKY NEPXJI0paTos
noGasasuer 100 Ma gucTRANKpOBanHON BOAH, npoby ordHABTPO-
BBIB3AIOT, ocagok npommbalT 2 #. HCL

44.2.1, BOIHEJEHHE CBHHUA-210 H NMOJIGHH-210
H CNPEJAEJEHHE CBHHHA-210

Pacteop npobu 2 u. no HCI nponycrarwT wuepe3 KOACHKY
Huamerpom 10 mM, sanonsnensyio 10 ma emonst DM3-10I1 (noz-
TOTOBKa CMOJIH Ha ¢ 170) co ckopocteio I Ma/mud. 3ateM cmoay
B KoJaoHRe npoMuBaiT. 100.Ma:1 #, HCI ¢ toft ke cropocThio.
Tlpo6y m npovbiBROfi pacTBop coOHpaloT EMecTe B CTaKaH Ha
300 a1 A/ BHASJISHAS : HICTONOB ToPHS. CBHEel AecopOHPYIOT
€O CMOJEL, NpOnycKasn yepes kojouky 100 ma 0,01 #. HCI co cxo-
poctbio 0,5 Mafmusn. Jlas nperoTBpalllesls NonafasHs B npena-
paT cerhua HeGonblworo kKoumyectsa *¥Th (umgukaTop BHXOAA
TOPHA) ClefyeT NpOBeCTH JONOMHHTEAbHYIO OuUMCTKY AecopbaTta.
Hss sroro ero ynapusawr ao l—2 Ma, K ocratky Aclbamasior
25—30 ma 2 w; HCl, marpesator no pactsopenns. Pacteop npo-
TYCKRIOT 4epe3 KoMoHKy co cmonoit KY 28 » Ht-gopue (ofbem
eMean 3 ma) co ckopocteio | MafmaH:  Ko/OHKY BpOMBIBAROT
30 ma 2 u. HCl, co6upas npOMEBIBHOR DaCTBOP B TOT Ke CTaKaH.
Tonyuennsfi pacTBop ynapusawT no 1—2 ma.

Ocratok pasBaeaswT sopoft no 1015 Ma, mefitpanusyor
10% ammuarom go pH 1,6, sarpesawT, K ropsuemy pacTsopy
npuausaT b MA aueratyorc Oydepa u 10 uma 10% pacreopa
Onxpomara HaTpus (MM ammonHA). Harpesaor Ha Bogano#
Gane 8 TeyerHe 1 u, go6apnas mepHOmHuecEu no ! Kamse yroyce-
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HYIO KHCJAOTY, # NOAMMBAS BOLY B BOAsHYIO OaHIO A0 DOCTOAHHOID
YPOBHAL.

Ocalck xpomaTa CBHHLE QHJLTPYIOT Ha pa3bLEMHOH BOPOHKE
(puc. 13) qepes ¢unerp ADA-PCII-20 auamerpon 30 mm
{pHALTD NpeABapHTEJbHO B3BCLIHPAIT HA AHAJAHTHYECKHX RCCaX
¥ Ha BODOHKE CMAYHBAKT HECKONBKEMY KanfiaMi STHAOBOIO
cnupra). Tlpoby uiteHCHBHO B30AJTHBAIOT, NEPEIHBaKT B BO-
POHKY H QHALTPYIOT oA paspexxenneM, OCTaTKH OCAZKE CMLI-
BAIOT €O CTAaKaHa BOAOH W mepenocAT B BopoHKY. Ocafiox Ha
(QHILTPC NPOMHBAIT TPEMA NOpUHAME BoAw (~ 10 Ma) # oTu-
qgosbid cnaprom (5 mia). Ilpw paforawomem Racoce OTBHHYHBAKOT
LUMJANHAP € BOPOHKH. 3ateM ¢ NOMOIURIO IHHHETa CHHAMaT
¢ QHALTPYIOUICH NNaCTHHKH QHALTP © OCAZKOM, BHCYIHBAIOT
HE BO3AYXE A0 NOCTOAHEOH MaCCH H OOPeASNsiOT BHXOE CRHHLA.
TNopnoxKy ¢ OcazikOM XPanAT 4 welenu AJIA YCTAHOBJACHHA pas-
HOBecHs B cucTeme 219Pb —. 20Rj, nocnie yero EPOBOANT HaMepe-
HHe $-aKTHBHOCTH npenapara.

- Mamepersie n pacder KoHuewrpauuu cpnuua-210. Miamepenne
2P (Ep = 0,016 MaB) npoBORAT HO &F0 JOUYEPHEMY NPOAVKTY
210Bj (E = 1,16 M2B) Ha TOopHOBOM B-CHETHHKE B CpaBHEHHH CO
CTEHAAPTHOH MHIUEHBIO C H3BECTHOH AKTHBHOCTEIO!

Yepes 3035 cyT Moc/ie H3roTOBACHHA Upefiapara H3MepeHHe
Azer cpasy akTHBEOCTE #°Pb. Ee paccunthipaiot no ¢opmyae

NA;
2,2-10"pN,;
rae N — cKOpPOCTB.'Cu€Ta MHUIERn 3a BhUeTOM ~HOHA, WMI./MAH,
Nep— CKOPOCTE CYCTA CTAHAAPTHOH MHUISHH 334 BHYeTOM $oHa,
umiL/Mun; Ay +— AKTHBHOCT, CTAHRAPTHOR MHUICHM,.paci./MHH,
p— HONPaBKa Ha BHXOA HOCATENH, JOJH. ,

Ecnu tpebyercs NONYIHTL pe3yabTaThl OHCTPO, TO npenapaT
H3MEPSAIOT Cpady [OCHe NOJYYeHHs H eme 2—3 pasa B TEUEHHE
3—10 cyr (caegyer yYHTHBATH, YTO OCANOK 32XBaThiBAET HEKO-
Topoe KoauuecTeo *WBi m ero akTHBHOCTL cpa3y HoCke BHIAEAC-
HHS M¢ PaBHA HYJIO).

B stoM cayzae KoHuentpannw 2°Pb pnuncasior no gopMysie
ApAjy exp {(—haicy, 1)

?

I —exp(—haoip,t)

rae Aj — wopuertpauna *1°Bi.s moMeHT HepBoro Hamepcuys (Bul-
gucasioT ne (5); A — wonuentpauus *'YBi. r moment awGoro
M3 ROCABRYIOWIEX HaMepeHu#H, spiyncasior po (B); t-—spems
MEN(y HIMEPEHHFMH, Ui Agoeg, = 0,00578 u~i,

Agtapy, = Asiog, = . Kn/npoGa, (5)

Aﬂlupb =
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Ecnw B npolie MOXer npucyTerBoBath HPh, 1o nepsoe Hame-
penﬂe NPpUBOLAT Yepe3 4 CYT nocjie H3rQTOBACHUS -MEUIEHH.

44.22. ONPERENEHHE NOJOHHA-210

Cuony 2113-10T1, ocrasmyiocs. B KOJOHKE HOCKE Aecophauii
CBHHIE, BLHIrpykaloT B cTakal #a 100 Ma.cTpyeit AHCTHANHPOBEH-
Ho#t BopH. oAy ZexaWTHpyIOT, . 2 K cMose npHaxeanT 10 sma
KouneuTprposabHoll  FINQa. Harpesaioor megienHo na DJaHTRe
AD HadaBd peaKuHW DA3JIOMGHHS CMOJB, CHHMAaKT CcTakai
C NAKTKH, I JKAyT OKOHuaHHA peakusi. CTAaKaH CHOBA CTaBAT Ha
HAMTKY, YO2pHBAKT pacTsop-jo ~5 mi. Ilpususaor 15 Ma kou-
uenrpuposaunoll HCIO, H narpeBaioT, He.RONYCKas KHHEHHS.
JIC OOJHOTO PASJONKEHHS OPraHHYeCKOTQ BEHIECTBAa, YTO Olpexe-
a7 no obecuBeYHBAHHI0 PACTBOpA. 34TeM PAaCTBOP YNApHBAWT
0o oGpasobauxs snaKHbX conefi. OcTaTox pacTBOpAwOL B 50 Ma
AUCTHANUPOBaHHOA BOAH, Hefirpasuavior 10% pactsopoM NaOH
no pH 1,5, notasaswor =500 mr, cserococrasa K+9 u nepesmewnn-
BaloT 3 muK. J{Al0T OTCTOATRCHA,. DAcTBOD ACKAHTHPYIOT, CBETO-
COCTAB NEPEHOCAT B KIOBETY - Ui, HamepeHss. . Ilapaaaenvro
¢ cepuedl anaiaH3HpPYeMHX Hpob menaloT npobul cpaBHedHs. [las
4ero yepes KoAoHky ¢ 10 ma cmoan npomyckayr.30 ma 2 H.
pacrsopa HCI, coxepxkauiero 3TasoHsbil . pacteop 29Po (uam
pasHosecHntfi pacteop #9Pb — 2'°Po). KosoHky. npoMBiBaioT, KaK
npH Bupeaensn ?I°Pb, a cvoay pazaaraior opHOBpeMeNHO ¢ paa-
JoxenneM npo6. O6myHo Ba ceprio 43 10 npob aenawr 3 npodst
CpABHEHHS,

Hamepenwe u pacuer KOHUEHTpauWu nosxosmda. Kosera xas
H3MepeHHs NOJIOHHS AOJIKHA HMETb MJIOCKee JHO, ofecneyHBaln-
pIee ONTHYECKH KOHTaKT ¢ (poToKatonoM ©IY. 3V B cuuktaa-
ASUHOHHOA NPHCTABKE pacnoaaralot QoToKartofoM Ksepxy. Ha
HEro CTABAT H3MEPHTENLAYIO KIOBETY 'H, 4B BLICBETHTLCH CBETO-
coctapy, Aposoast namepenus. Kouuentpaumo 29Po suiuncasoT
HG hopMyne

NA,-
Agtop, = —————-— Kufnpoba,
Po™ 9.9, 101N,
rie N -~ cxopocTe Cyera 33 RHYeTOM (OHA, HMI/Mun;

N¢p.— CKOPOCTB CHETA CTAHAE&PTHOTO. TIPENapaTa 33 BEIYeTOM

dona, umm./MuH; A, -— ZKTHBHOCTb CTaHZAPTHOTO npenapara,
pacn./vEH.

Ecan mexay mMoMmenToM oTG0pa Npo6H H BHAeAEHHEM NOAO-
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HHs TIPOMINO 3HAYKTEALHOE BpeMs, To KoEUeHTpauuw 2°Po ne-
PECYHTHIBAIOT HA MOMEHT 0T60pa NpobLl.

44.2.3. BBUIEJEHHE TOPUA

Pacreop npobu 2 B no HCIl, ocrasmniics rnocihe BHAENEHHS
uz uero 29Pb y 20Pp, nponycKawr uepes KONOBKY LHAMETPOM
10 mM ¢ 10 Ma cMonm KY 2X8 co cxopoctsio 1 ma/mud. Tipo-
mmBaoT cmoay 100 ma 3 u. HCI ¢ 1ol xe! ckopocrbio. 3arem
SucTpo nponyckanTt 20 ma gHcTHANHpPOBaHEOH BoAm. IlpoMbisa-
ot 100 ma 4 w. HNO; (1 ma/mun) 1 caopa GHICTPO NPONYCHAIT
20 M AHCTHANHpoBaHHOH BOAHL 3arem nponyckawT 50 ma
10% pacreopa NH,Cl {1 ma/mus) u ceosa 20 M1 BMCTHIAHPO-
BaHHOH BOAB C.MakcuMaldbHoft ckopocreio. HecopGupyoor Topuil
100 ma 10% pacreopa (NH.)2COs (1 mafmun). Hecopbar yna-
puBaoT Ac ~ 50 MJ H mocje OXJaXKaeHHst OCTOPOXEO He#iTpa-
anayror ronuentpupopansoii HCI no pH 1. KapGonartumit pac-
TEOp NOgkuchaedHsil mo pH 1, fepuofHuecKkH HepeMelunBas,
OCTOPOXHO KHOATST s yAatenus CO; B teuenne 20 mun. 3aTem
npoby oxaaxpator, nosoxa pH pacrsopa Ao 8 pactsopoM awm-
Mmuaka, pofGasasiior 500 Mr ceerococtasa K-9 u nposomat copb-
LH:0 H30TONOB TOPHS NPH NEpeMEIMHBRHHN MarHHTEON Melankol
B TeueHue 40 MuH. 3areM 0CAICK GRALTPYIOT 4epes (HALTP Ha
pasbeMuofl BOpOHKe; DUNLTP NPEABAPHTETLHO CMAUHMBAIOT CTMD-
tom. Ocagox cymar noft aaMnol. MaMepenue g-2KTHBHOCTH CyM-
MBl H30TONOB TOPUR HeoBSXOOHMO NpOBOAHTE B TOT ¥e JeHb.

Koruenrpallsilo #30TONOB B Hpobe PacCYHTHIBAIOT 0 pop-
MyJqie

N-—Ng

W I\anpoﬁa,

rae A - KOHUEHTpauus uaoTonos i upoGe, Kum; N — ckopocts
cgera npobel, UMIL/muH; Ng— CKOpoeTh cueta (oHa, WMIL/MHH;
1} — 3dipEeKTHBHOCTL C9eTa, AOJH; p-— XHMHUECKHH BHIXOX, NOJH.
KPOMQ Q-AKTHBHOCTH H3MEPSAIOT ﬁ‘aKTHBHOCTb HH.ZLHK&TOP&
24Th B npoGe U cpaBHBBAKT ¢ 3TAJICHHON MHUIEHBIO IAS ONpPE-
AcJEHHH BHIX0O4A.
15 2. 3ax. 635 225



Hapepenne GeTa-akTHBHOCTH HHAHKaTOpa Topua-234. Hame-
penue *%Th npomoasnr Ha JiioGoM  B-pajuomerpe  (YM@-3,
YM®-1500, OTi-100 u ap.), co cyerumxamu Ttina CBT-13 wan
CBT-10. OpunoBpeMeHHo ¢ uaMepeHHEM cepuH mpo6 2-—3 pasa
H3MEPAIOT STAAOHHYI MHIIEHb, Ha KOTOPYIO HAHECeHA aJHKHOTa
pactsopa ¥*%Th upenTHusas pBecewHoll B npofy. Hanee paccuu-
THEBAKT XHMHYCCKHH BLIXOXK TOPHA.

Onpepeacnue Topus-232. Ilocne wu3Mepenust 4-aKTHBHOCTY
TOpHS MEIUEHb M3 HepidaBeloiiell CTadH NepPeHoeAT B H0-ma cTa-
kaH, nprausaiot 10 Ma | B, HNO; u Kunatar, He Jonyckas pas-
Opwsrusanns, 10 muE MuliteHs BHEHMAIOT H3 CTaKaHa, CMERE-
JOT ¢-Hee OCTATKH pacTBops HeckoAbkuMH Karami HNO;
(1:10). Pactrop smnapreanT jocyxa. K ocratky DpRaAHBAOT
1 My KOHHEHTPHDPOBAHHOH cOMAHOH KHCNOTH, BHIAapHRBaT AOCY-
xa. Pacrsopsaotr octatox B 10-Ma 6 & HCl npu narpesanms.

Tlocae oxmaxjeHus pacTBOp NEPEsOCHT. B Mephyk 25-ma
koaby. HeGonpumme nopuusmu 6 #. HCl cMuBaror cresrs cra-
KaHa H HepeHOCHT B TY e MepRyio Koaby. Ilpuaupawor 0,56 ma
5%, pacteopa ImaBejienc# Kmcaote, 1 Ma 0,1%pacTsopa apce-
na30 1. Honusarot go merks 6 u. HCl # goromeTprpyor na
doTeroAopuMerpe POK-56 ¢ KpacHsiM CBETOPHALTPOM OTHOCH-
TeJbHO XOJIOCTOTD pacTsopa, conepiantero | mi 0,1% pacreopa
apeenazo I u 0,5 ma 89 pacrsopa maBeneBoli KHCIOTH B
25 a1 6 8. HCL

ConepxaHie . TOPHA DACCUHTHBAKT N0 FPALYHPOBOMHOMY
rpadiEKy, NOCTPOSHHOMY CO CTaHAADTHEIMH DACTBORaMK, COAep-
wamumi ot 2 go 30 My Topus, HCHoansyrT HORpaBKY Ha XH-
MH4ECKH BLIXOJ, YCTAHOBAEHHYID ¢ HOMOMbI Th,

KoHuenTpaiHtic TOPHS PacCUHTHRAOT No dopmyae

A
C = '—m—p“‘“‘“ EXKF/[-,

rEe A —cogepmaiiHe TODH:, HafifcAxoe 0O TPaAYHpPOBOYHOMY
rpadEKy, MKr; Im—mMacca necaenyeMoli Hpobol, F; p— XHMH-
qecknii BBIXOH TOPHH, NOJH.

44.3. Onpepenesne cra0UnpHBEX Kajausg, KajinlHa 4 CTPORUMA
meroaom GoTOMETPER nAaMenH

B wacrosies BpCMst IUHPOKOE pacHpoCTpaHeHHE TMOJYYHA
aHaaus npof MeTOAoM (OToMETpHH, NAaMenH. B ogmnx cayuasx
3TOT METOA Topasfoc npowe g GuicTpee KAaCCHYECKHX MeTOAoR
{onpegeneune Kajansdg, HETPHA), B APYTHX OH 6OJiee yyBCTBHTEAEH
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(onpciencHae cralHALEONG CTPOHUHA B PACTEHHSX, NPOAYKTAX
NRTAHHA].

PoTOMeTpHE NAaMeHH NpeAcTasnneT cobol CANE H3 BapHaH-
TOB SMHCCHOHHOTO CAEKTPANbHOLO aHanu3a. FeTounHK Bo3GyXK-
AeHHS — [iAMs ropruerc raza. Dosee wHuakas TeMAepaTypa
fijiaMeHd B CPABHEHHH C HEyTOR MM HCKDOH NPHBOAKT K OYCHL
POCTOMY CNEXTPY, TakK KaK COAEPIKHT JHHHH CaMHX JACrKoBO3-
OyKAaeMbIX 3JIGMCHTOB, B OCHOBHOM OTHOCBLIMXCA K HIEJOYHOfM
H HIeAOYHO-3eMedbHOR rpynnaM. HyXHyio CoekTpaanHyIo JHHHIO
BLIACMAIOT ¢ HOMOOILIS CBETOHHALTPA HAH  MOHOXPOMETODRE.
FIHTeHCHBHOCTL, H3AYYEHHS  PerHCTPHPYIOT TAJbLBARHOMETPOM,
ECHOAB3YA GOTOMEMEHT HIAH DOTOYMHONHTEAb. ARANHIHDYEMas
npofa BROARTCA B NAAMS B BRLE aPO30JH.

Haubosee npocras 3azaua -— ORpeAesicHHE LIENOYRBIX 7e-
MCHTOB, TAK K8K HHTEHCHBHOCTh AX H3AYYRHHS RPaKTHUYECKH HE
3@BHCHT OT [JPYFHX KOMIOHEHTOB, HPHCYTCTBYIOWHX .B fipoGax.
HuTencHBHOCTL NKHHE LICAOYHOZCMEAbEELIX 2ACMEHTOB B HpPH-
cyteraun APt, Fedt, SO2-, PO,3 sHAYMTENHHO CHHKARTCR H3-33
ofpasopaHisd TPYAHOJNETYUHX COeIHHCHHI.

Flpn ananuse HeoOXOZHMO YGMTHIBATh, KOHUCHTPaLHIO,! B KO-
Topofi onpejenseMul  sAeMeHT cojepkaTcs B npobe. Makpo-
KOMOCHEHTH Bal0T BEChbMA CHJbHHE JIHHHH B CpDABHEHNH € (JOHOM.
HPH CHPCALACHHH MHKDOKOMHOHRHTOB CHI'HAJ HEBIBK, H {103TC-
My 0oGfisaTenbHe cAeiyeT YYRTHEBATh Beiyuuny oRa Ha NaHHOM
YUY2CTEE CITeXTpa. B CBA3W € 3THM B 1CPBOM chyvyae MOXHO HC-
noNnL30BaTL Oosiee npoctoll  nnamenuwmii- QoroMerp €O CBETO-
¢UILTpaMK; aHANHZ MUKDOKOMICHEHTOB cJellyeT RPOBOLHTH
HA YCTaHOBKE C MOHOXPOMAaTOPOM.

B aaBopaTopHoil NpakTHKE OOBYHO HCHOBSYIOT OTEYECTBEH-
Hetfl iieMerHell goromerp THIQ-YHHL sau goroMerp dupmu
<licfic». B ofesx ycTaHOBKax BHILCACHUE HYWKHOH JAWHHH OCy-
LIECTRAAETCH ¢ NOMOIBI0  ¢Berouabtpos. Ha atux npubopax
ocnpepcasior K w Ca B pactuTentHEX npolaX, Nponyktax IHTa-
HHR, KOCTAX, ITOR8&X.

Ananua cTaGuILHOTC CTPOHUMA B HAHHKIX OGBEKTAX MOMHO
npoBoauTs Ha QotoMerpe, CoOPaHOM Ha ocuose creKTpodoTte-
merpa C®-4, KOTOPHH MOIBCASET ONPCASASTL HHTCHCHBHOCTH
$oHa NC CoCeACTBY © JAHHHEH.

44.3.1. OTIPEAENEHHE KAJIMSA B PACTHTEJNBHOCTH,
NOYBE H MOJOKE

Kanni onpenensiior Ha (OTOMETPe (O CBCTOMHABTPAMH 1O
Pe30HaHCHHM JHHAAM 766,5—769.9 nu. TlnaMa — CBCTHABHBI
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ra3 ® BosAyx. B obnacta xonuentpanui ot 0-m0 50 Mrr/ma rpa-
AYHPOBOUEMH IpadHK npeACTABAAET COO0H HPAMYIO JIHHHIO.
TipucyTcTeyomie B ‘AccaeAyeMBIX OGBHEKTEX KOMIOOHEHTH -(Hat~
pHi,- KaJblH#) He BAHAIOT HA HHTEHCHBHOCTb H3JIYICHHA KaJius.
210 AaeT BO3MOKHOCTh ONPERRIATh Kaduil- ¢ MOMCHIBIO IpagyH-
POBOYHOFO rpadHKa, NOCTPURHHOrO IO CTAHMAPTHHIM PacTBOpaM
XJIOPHCTOT0 KaJns.

HoproToBka npoS k ananusy. 1. Pacreuna. 3oay pacreunii
(0,5 r), npokanennyw npH Temneparype. He Bhille 600 °C, nome-
mawT B papGoposyic HallKy, 2aNHBa0T & M kunsmest 6 v HCL.
{IpoSy HeCKOABKO MEHYT BHIEPIKHBAIOT Ha KHINHIEH BOLSHOR
fane, .3aTeM . PACTEOD - OTQHALIPOBLBAKT B MEpHYID KoaGy
emxocToio 280 ma., Jopy B qauiKe sajmsaoT 10 Ma xunsumed
0,5 n. HCl, Tinateaplio DepeMenldBaIOT, H PacTBOP TaKKe lepe-
BOIAT B MEDHYH K0JOy. 3aTtem eile ABEMAH. HOBTOPRIOT 00pa+
Gorky soau 6 H. HCI ¢ nocrenyomes npomuekok 0,5 v, HCL |

CONAHOKACAYIO BHTAMKY spaaﬁas.'mmr AHCTHIMHPOBAHHOK
Boxofi ;1o 250 ma. OrbupaT O MA pacTsopa H pasbasasnT IC
100 ma. Btor pacTsop HOTOMETPHPYIOT.

-2; Nousa. Tlpoxanennyo nousy {(,5 1} HOMEULaiOT B IAATH-
HoBplf THreab. Hagecky safmparor 10 Ma NnasHKoOBOH KHCAOTH
H 2 ma cepnofi krcnote (1 : 1). [pofy suriapusart Ha necyaHoH
faHe 0 NOJHOrO yAaleHys NapoB CePHOH KHCXOTH, B ocTeBumM
THreab pobasasior b ma 6 . HCl v 5 Mn soan. Kensrsar ne-
CKOABKO MEHYT A0 HOJHOIO PACTBOPEHHs coliell H 3aTeM pacTeup
nepepofdT B Mephyo Koaly  emxocreio 100 ma. Hopoast zo
METKH, nepeMemusaioT M orGmpaor 10 Ma, KoTopeie B CBOIO
ouepefn pasbasasaior go 100 ma. 21oT pactBop POTOMETPHPYIOT.

3. Mouoxo. 3osy mosoka (100 mr) pactsopsior B 10 Mu 6 u.
HCL Pacreop nepeeonsit B MepHuylo xoa0y emxocTeio 200 ma,
pa3baBasioT A0 METKH JHCTHAJAHpoBaHHOH Bomoft. OtéHpamT
10 ma u pasGasamor Bojok mo 100 ma, Dror pacrsop doTomMer-
PHPYIOT.

Xop, ananmza, CHauaja QOTOMCTDHPYIOT CTaHEapTHHE pac-
teopu KCI (1, 2, 4, 8, 12, 16, 20, 24 mwr Kfun}. MIx npurotosas-
1or u3 KCl, BpiCyineHHOro A0 HDOCTORHHOR MacCH npH TCMOepa-
type 105 °C. INocsie Kaxaoro pacTBopa PaclblAETEIb NPOMHEBAOT
JHCTHAAMPOBaHHOH BOACH 10 TEX nOp, GOK& CTpeira NpHéopa
He BO3BPATHTCA B HYJIEBOE NOJOIKEHHE.

3ateM (OTOMETPHPYIOT HMCCAeLyeMuie. pacTBOpH. Pacmbiin-
TeJb TaKAe NPOMHEBAXT BOLOH mocie KaXAoi npoGri.

llo pamnniv H3MepeHHs CTAHAAPTHHX PAaCTBOPOB CTPOAT
rpaHK 3aBHCHMOCTH MEXEY NOKazasHAME NpuOOpa M KOHUEHT-
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panueli Kaauu B pacTeepe. ITOT rpahuK HOCHT DPAMOTHHERHHA
XapaxkTtep. ToAs3yAce uMM, HEXOART KOHOEHTPAUMIO KaNHUR B HC-
CAENYEMOM DaCcTEOpE.

443.2. NPAMOE CNPEAENEHHE KAJIBILHA
B PACTHTEJDLHOCTH, NOYBE, MOJIOKE H KOCTHX

Onpenenense KajbIHg UPOH3BOOAT Ha (HOTOMETPE €O CBETO-
QunoTpaMi no AnREK 622 um. [Inamsa — cMecs, ayeTHena " BoO3-
nyxd.

ITpespaputeabHoe oOTACHEHME KambuH® oT racutened (doc-
cdhaTH, anoOMHEEBA) 3HAUHTENLHO YAJHHAeT aHalu3. B Hacros-
meR MeToNHKe Melualoplee HEfiCTBHE ITHX NpHMeced YCTPAHSIOT
no02BKO# OKCHXMHOMHHZ. OTO Opraufueckoe BEUIRCTRO faer
NpOYHOE COEAHHEHHE H ¢ KahbUHeM, KOTOpOe, OOHAKe, JerKo
PaIpYIIAeTCA 8 NIaMeHH,

CpaBHenHe CO CTAHA3PTHHMH pACTBOPAMH KaJbUHA MOXeT
IPHBECTH K OI0HORKaM H3-38 HEeOAHHAKOBOIO BAJOBOFC COCTABA
npof ¥ CTAHAAPTOB, AN HCKMIOUEHNS OHG0K HCHOAL3YIOT METOX
AoBasor. [lpumesteBde 5Toro Merola BOSMOXHO TOTOMY, 4TO
rpagyHpoRovHLGE rpaduk Kadsuus B NPHCYTCTBUN OKCHXUHOMAMHZ
npeacrasaseT co0CH NpsAMylo JIHHAIO B IHHPOKOM [HANA30HE
kouuenrpaunft {0—300 Mxr/ma).

TipuroTogaesne HCXORELIX pacTROpos Apeb. 1. Joaa vpasw.
B dapdoposyio wamky nomemtator 1 r zoiH, 3aausaorT 20 ma
ropauel 6 n. HCI, mecKONRKO MHEYT BHOCPIMUBAIOT Ha KHEAMEH
BOAsIHOM GaHe NDH DEPeMEenIMBAHHH, 3aTeM DPacTBOP QHILTPYIOT
B MepHvio koaby emirocteio 100 Ma. Brigenagusanme 3oam 1o-
propsior eme [-—2 pasa ® sareM 301y NpOMHBaKT 2--3 pasa
ropauell pomofl. PHALTPATH H TMPOMEIBHLIE BOSE COGHpajoT B TV
we mepryo xonly. PacTeop OXNaMIamwT AC KoMHartHof ToMme-
paTyphl, pas3BaBAfOT 10 METKH IHCTHANHPOBAHROH BOAOH o
epeMelTHBaloT, HOJYYAI0T HCXOAHLH pacTBop.

2. 3ona monoka. Hasecky B 100 wmr pactopaier 5 20—30 ma
ropanefi 6 1. HCL. Pactpop ¢mabTtpyior B Mepuyio kKoafy em-
rkocrsio 100 ma, oxnaxnparor, pasbaBAfT AHCTHIAJIRPOBABEOH
BOOOH A0 METKH H IEDEMEeNIHBAIOT, NOJAYUaldT HCXOAHKE pacTBOp.

3. Doura. B naatunosmil Turens noMematot 1 © npokanersof
nousH, zaanaeaw? 10 Ma nnasuroBOof KHCROTH W B MA cepHOfi
sucaotd (1:1). Ilpo6y pemapuHBamdT Ha necyaHof Gane mouTy
G ACQJHOTO VIA8AEHWS 1apoB cepHoR kuHenoTH. B ocrwiBmmfl T-
resn aoGasamor 10 ma 6 5. HCI u 10 ma sozw, [poby xumsarar
HECKOABKO MINHYT AO AOAHOTD DAcTEOPRHHE cojell, aaTew pac-
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TBOp NepeBoanT B MepHyw Koaby emrocteio 100 ma. Oxnaxaa-
10T, pasbaBagoT RUCTHIHPOBAHHOA BOACHE A0 METKH M nepeme-
WIBBAKT, NOAYYAOT HCXOAHBH pPacTBOP.

Mpuroroenenne pacTeopoB A48 (POTOMETPHPOBAHHS H3 HC-
XOOHHX pacteopoB. Ilns (oTOMeTpHDOBAHHMA T'OTOBAT ABa pac-
TBOpa: B MepHYW KoaGy emrocteio 100 mMa. or6mparoT M3 HCXOA-
HbIX paCcTBOPOB MOJOKa B nouBw no 50 Ma, H3 pacreopa mpod
Tpapel mo 10.mu. 3arem B OpoSH H06aBASIOT KOMIOHEHTH, VKa-
3aHEme B Tabn 7. PacTeopH IONMBAIT NHCTHIATHPOBAHHOM
BOJAOH HO METKM H NEPEMEIUHBAIOT.

Tabaupga 7

Komnonenti,
noGapasemue B npobL

PacTRop, Ma
1 I

K e

HCI (1:1) 10 10

Pacreop 8-0r-
CRXHHOMUHA
{nacrmenusll
pacTEOP B
30% yrcycHoR
KHENOTR) 25 25

Kamunf (B
HHAE TETPODAH-
HOTO pacTBopa
CaCly g 10

PoroMeTpupoBanue, 1A OonpeeseRHs KANLIHAS HCNOAB3YIOT
aueTHAECH — BO3AYUIHOe IaMsl. MOJIEKYNRADHYIO JIHEHIO KajbUHSA
622 BM' ¥ pe3OHaHCHYIO JEHHIO BaTphs B89 WM Bmneasior © Io-
MOOIBIO HETEp(EpPeHUHOHHEX cBeTodbuETpoB. Ina KomieHcannu
MewamLlero BAKAHEA HaTPHA OPH ONUpeleseHHH KaJabHHA COOT-
BETCTRYIOILHE CBETOQHABTPH GOTOMETpHYecKROR fyeliKH MeHsot
MeCcTaMH.

Iloarorosky upubopa x paloTe, 3TANOKAPOBKY IWKAJH H e
TAHOBKY HYA€EOH TOYKH MeTOROM (OTOSAEKTPHUECKOH KOMmeH-
CAUHY NPOU3IBOANT COTNACHO' HHCTDYKOHM, npunaraeMofl K wupH-
Gopy IMN@-YHHM3. lapjesne Bosxyxa yCTaBaBiHBaIOT OKOAO
1 atm, nasaeuxre ropovero rasza 10-—I15 MM BOA. CT., CKOPOCTH
pacnunerus 8—10 ma/mun. Topeiry ycraHaBRHMBaiOT B Cpeli-
Hee MOJIOKeHHe (COOTBETCTBYIOINEE MAKCHMAJLHOMY OTCUeTY
Ans Kaaburd). 3ateMm doroMeTpHyecKyue HAUCHKH IIPOTPEB2IOT
15—20 muM; B Whams BBOAAT PACTBOP COJIH KajblUHT NPEMEpHO
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TOW e KOHUEHTPDANHM, %TO H er0 KOHIEHTPAUMR B (OTOMETpAH-
pyeMom pacTeope, 7. €. okoj0 100 mer/ma. Tlocne rpapyvponsa-
HH$ WKaNu 0prfopa Ha MAKCHMAALHVIO KOHIERTPANHK KalbuHs
B u3MepAeMofl CePHH PACTBOPOR VCTEHARAUMBAIOT HYJCBYIO TOUKV.
Tlpu oTcyTeTRHn HaTphs 8 NMpobax HVJIEBYIO TOYKY VCTAHABIUBA-
10T C TOMOIILIC KOPPEKTOpPA MWKpOaMnepMeTpa, NpH HANHMTHY
HaTPpHs — METONOM  QorcayrexTpHYeckot KomnescansH. B no-
CACANCM Crydae BHAUane TRAWYANT TOALKO hoTosueliky HaTpus,
B NAaMfA BROART ONPENesaeMulfl PACTBOD;. -OTMEUAOT OTCYET
MHKPOAMIIEDMETPR M 3areM pasbarieHveMm noadHNAIOT PacTBOp
XJOPHCTOrO HATPHA, JAarmMA §NpHMepHO TaKoH e oTcyerT
Haitnendni pacTeop NpPOACJANKAIOT BBOAHTH B DACTBVIHTEAL H
prnOyaleT o6a dorosnemerta. [Tytem nauadparMBDOBaHIA KOM-
MEHCAHONHOTO (OTO3MEMENTE YRA24TEIb MUKpOaMIepMeTpa
YCTaHABNIHEAIOT Ha HYJAb, T. €. YPARHHBAKT (POTOTOKH, BOSHAKAIO-
mie B obenx dorosvefikax 32 cu€T HATPHSA.

IMpr anaunTenuROM COLEPKAHUH HAaTPHA B Tpobe vKasartens,
VCTAHORAGHHETR Ha HVAL IO PacTBOPY XJOPHCTOTC HATDHS, MO-
WeT OTKACHUTBSH OT HYJIROrO LCNeHHS NoCae 3aMeHnl PacTropa
XJIOPHCTOrD HATPHS! HA BOLY.

Pacreop I w pacteop I1 doromerpupyror noogepenso, satem
H3MepeHNs HOBTOPAIOT B OOPATHOM TOPSAKE ¥ H3 ABYX .COOTBET-
CTBYIDIIMX OTCUeTOB Hepyr cpennee. Ecan pacteop I maer orcueT
«ay nesiewufl, pacteop 11, naer orcuer «b» penenuft, Aobaska
KaJAbllHs BO BTOPOM PacTBOPE COCTaBJIfeT «C» MKT/MJN, TO KOH-
UeHTPanH Kaasusg 8 pacTtrope I, obosmavenhyw uepes ¥
{mrr/Ma), maxonsaTt no opMyne

ac

X = ~——

—a

Jns ymensmenust omubrn onpenesenys, puizmBaeMofl rame-
HeHHEM JNADJCHUS FA30B, NPOBOANT HE ONHY (CPHIC 32AMEpOR, &
ABE-—TPY; RAS KaXIDofl CepHH OTHEXBHO HaXOLRT 3HaTeHHe X,
f CPEAHEE W3 ITHX sHaucHHA TPHHMMAIOT 32 ONpPEJENNEMYId
RENUYAHY KOHUEHTPAUMH KalbUHA.

4.4.3.3. ONPENENEHHE CTPOHENRYS
B PACTHTEABHOCTH. KOCTAX # MOJOKE

ConepxsHre CTPOHLIYA B PACTEHHAX, MOJOKE, KOCTHX MaAo:
wa 2—3 nopanka HEME coflepIKaHHn Kanbius. Poromerp co ese-
TohHARTPaME He MoxeT obecneunTh HeoOXOAUMOH CeNeKTHB-
HOCTH onpegenenusi. Kpome TOro, npst OUpefefieHHH CTPOHuHA
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B BHIICNEPEYHCIEHHEX 00BbEKTaX (ocharth ¥ cyabhars nogas-
JIFIPT H3AYUEBHE CTPORIMA,

IInamenusnii poToMerp ¢ MOHOXPOMATOPOM MOMKEHO cobpaTth
Ha OCHOBe. cmekTpogoToMerpa C®-4. KopobKy Ocperntens CHH-
MEI0T B BMECTO HEe CTaBAT CTEKJAHHYIO ropeixy. CHereMy muTa-
HiS OpeJRM K pacnuanteds OGepyt u3 mpubopa [IIIP. Baok
< (borosnememamn CHEMAIOT H BMECTO HErc. YCTaHaplIHBaT
©IV-29. QOTOTOK PeruCTpHPY®T MHKpoaMnepMerpoMm ot TG,

Onpepesienye CTPOHUHH NPOBOLNT N0 PE3OHAHCHON JHHHH
460,7 Bm. HOnst nuTaHAs OPENKH" HCIOAB3YIOT CMECh RUETHAEHA
¢ soztyxoM, CHATHE n 9THX YCJAOBH#X rpadHK lOKaswBaeT, YTo
CBN3b MEXIy KOHHeHTpanue§i CTPOHUHS B PACTBOPe H OTCHE-
Tom upubopa BHpaxcaercs npamoil sameuel. HyBcTBHTENRHOCTH
0,6 (Mxr Sr/mn)/neqenne. [TosToMy Tpelyercs nNpeABaPHTEALHOE
KOHUEHTPUPOBAHNE: TiOC/ e DECTBODERHA MPOOH OCaKAAWT OKCa-
JIATH KaJbH® H CTPOHUHA. DTa onepauHs oUeCNeyHRaeT TAKKE
OTAEJIERHE TacHTened.

- [ipuroTosJenne pAcTBOPOR A (oToOMeTpHpoOBaHUs. 30aY
{2 r} pacteopmor B 2 n. HCL TipoBy pasbabasior Bomo# no
400 ™1, 5 nee sHocaT 10—20 r maBeneBofl KHCNOTH, pacTsOp
HArpeBaloT A0 KHOEHHH ¥ N0 KAR/AAM IIPH NEepeMeilHBaHuy 106as-
aaoT ammuak o pH 4. Pacteop ¢ BHDABIHM OCaZKOM OKcaja-
TOB OCTABASKOT Ha 2 W B TEMJIOM MECTe, TOCHAE Yero oCafiok OT-
dbraeTpoBnBRIOT ¥ 2—3 pasa wpoMmsawt-19% pacTsopom u(age-
Jesofl KHCHOTH. 3aTeMm ero NpOKasiHBaKT B MydesbHOR HeuH IpH
temnepatype 700—800°C B Teuesue 20—30 MuH, pacTBOPSKT B
mupnmansHoM obeseyme 2 . HCL m noMentaor 8 MeprEyl xonby
eMKoCTbio 20 Ma. PacTBop pas6asysiorT A0 METKH JIHCTRIIHDPO-
panfofi BORON W HepeMeNIHBANT.

W3 noayuenuoro pacreopa orbupawr o 10 ma u nepenocnt
B MepHyo KorBy emrocteie 20 My, Qary ppoby pasBasasor
AACTHAHpOBaHHOA BOZOH HO METKH H nmepemeumsarTt. B apyryo
roGasasiror 200 Mxr Sr 8 BHAE THTPOBARHOTO pacTBOpa C KOH-
negrpanneff 50—200. mxr/ma. IlpoSy rakke pasGaeasioT Xuc-
THREARPOBAKEOR BOAOH A0 METEM W NepeMellwBawT. OTH nBa
pacTBOpa NOCTYNAOT Ha (OTOMCTPRPOBAHHC.

PoroMerpapopanue. 1laaMs — cMech AHETH/IGHA C BO3AYXOM.
Hapneure sosayxa 1,1 at™; Zaejenne auetnznena oxoxo 20 mm
BOA. CT.; CKOpCCTH pacnbiiendst 68 mafc. (Pacaowaureas yrao-
BOfl, AHAMETD OTBEPCTHSA, NOLAIIMEr0 BO3AYX, 07 MM AuaMetp
oTBEPCTHA, noAawpinero pacrsop- 0,3 -MM), HanpssxeHHe Ra doTo-
ymuoxurene 1,0 kB, mens 0,1 mm.
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¥xazaTens MHKPOAMAEPMETPA VCTAHABAHBAIOT Ha HYJAEBOC
Aejcrxe no poge. JEa DpuTOTOBAERHEIX pacTeopa GoTOMETpH-
PYIOT TOOYEPEAHO, 3ATEM H3MEPEHHs. NOBTOPAIOT B oGpaTHOM
NOPSANKE ¥ H3 ABYX COOTBETCTBYIOIIHX BeJHYHH GepyT CPpesHIon.
Kornentpaluw CTpoHOMS B aHaJAHSHpyeMmoH npole paccurrhiBa-
0T N0 mponopuuH. POH OT XaNbUHR YYATHIBAIOT H3IMEPCHHEM
pacTsopos npi 455 1 465 Hm.

16 4. 3ax, 635



Faasa &

METOABl U3MEPEHHS PAJHOAKTHBHOCTH

Jlaunay rnasa cocTaBfieHa OPHMEHHTENRHO K TEM 3ahauaw,
KOTOpHC BO3JOMEHH HA pafnonoraseckue rpynne: C3C. B atom
acOeKTe H pacCMaTPHBAOTCA anunaparypa, oCOPYAOBAHHE H METO-
AWl H3MEPEHHE G-, §- H Y-DARHOAKTHBHOCTH.

5.1. O6mue ApHHUANH

Bee koanyecTREeHHEE HIMepeRHS DPALHOAKTHABHOCTH MOXHO
BHPAasHTb B BRI GOPMYNIH
A = KN,

TEe A — akTHBHOCTER npenapara, Ku; N — uaMepsieMast Ha npH-
Cope BesnuHHa, ofHuHO CKOPOCTb CYETA HMIYJILCOB, HMIL/MHH,
uMiLfc; K — mpepecuetHmit uan TPafyHpOBORILA KOG HILMCHT,
Kuf (umn./uer), Ka/f(rmmn/c).

OcnoBuan 3afaua pafuOMETPHH —-NPasUIbHC # ¢ JOCTarT0d-
HOH CTeNeHBIO TOYHOCTH OHDPENENHTH B HaMAOM KOHKPETHOM
cayuae seauynRy K. Iepecuetnnilf xrosdpduunent K MoxHO
ONpeARJAHTs ABYMSA MCTOZaMH: aﬁCOJIIOTHbIM H OTHOCHTEMLHEIM.

[lpr aGcomoTHHX H3MEPEHHAX AHOO JeTEXTOp RoAmeH obiaa-
JAaTh CBOHCTEOM pErHCTPHPOBATE BCE YACTHLE, HCHVCKaeMHe
HCTOUHHKOM B TeJeCHOM yrae 4w, aAnb0 HeoOXomEMO pBEjenune
Halbopa NOAPABOK, KOTOPHE YIHTHEBAIOT FOAK YACTHL, TEPAEMYID
BHE YYBCTBHTENIbLHOIO o0beMa NeTeKTopa.

K nerextopaM, NOIBOJASICHHM HIMEPHTH §-PAXHOAKTHBHOCTH
HO TCPBOMY HPHHUHIY, OTROCATCA 4m ra3onpoTCuHnie Tponop-
IHOHZJbHBIE CYSTYHKH, REKOTOPHIE XXHAKOCTHHE (HaM niacTmac-
COBHE) CHHHTRJIALHOEHEIE CUETYHKH, rie HaMepsemuil ofpasen
BBOAAT HENOCPEACTBEHRO B CHHHTHANATOD, TOPUNBHE CHETHHKH.

CynIHOCTb OTHOCHTEABLHOrO MEroja COCTOHT B TOM, ¥TO aK-
THEREOCTE HaMepseMoro 05{)831{3 OnpeneasioT CpapHeHHeM
¢ ofipa3loBLIM HCTOYRHKOM, HEGHTHUHHM AaHHOMY ofpasny (no
TONMIMKE CJON, B MIfCM?, pasmMepaM ¥ IHEPTETHHECKOMY CIEKTPY)
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H {E3MEPAEMEM B OAHHAKOBHX yciaopnax. Ilo TakoMy HCTOYHHKY
rPEAYHPYIOT H3MEPHTEJBAYI0 YCTAHOBKY, T. €. OlpeiessiorT
Kosfdunhent nepecyera K, CRASHPAOMHI aKTHBAGCTL RpCia-
para ¢ JaHAHM CUEKTPOM H3JYYEHHA R CKOpPOCTL CueTa €ro 2
3TOR yCTAHORKE.

Kontpons craGuasnecty annapatypbl. TIpH u3Mepennn pa-
AHOAKTUBHOCTH NPENAPATA MOMeT OHiTh TOAYUER HCKAMEHHHI
PE3YADLTAT BCAGACTBHE HEKOHTPOJHPYEMbIX H3MeHEHHH B pemume
SITapaType: H3MeHeHHe 3(PGEeKTHBHOCTH cyYeTyMKa, HecTaADHAbL-
HOCTh NOPOTa ARCKPHMHEALHE HMNYADLCOB, NOHBJEHHE JONCHBIX
HMIYALCOB 34 CYET HABOAOK, PA3PHIoB H Ap.

Ilpn »roM HeKOTOpHIE NPHYHHB HECTAGHIBLHOCTH ORHHAKORO
CHa3bBATCH NP OOJNLEIEX H MajdblX CKOPOCTEX cuera (Hecra-
BHABHOCTD PPEKTHBHOCTH PETHCTDALMH), APYTHE BABAIOT $Ha-
HHTEALHO CHAbLHe: IOpH MaJbpiX CKOPOCTHX CueTa (a.nex‘rpnqecxue
noMexB). Jlas noahoft yBEpEHHOCTH B TOM, YTO YCTaHOBKa ke pe-
THCTPHPYET J0AHHIX. HMIOYAbCOB H CTalHABHOCTL ee YAOBJETRO-
PHTeABNA, H20GXOAMM NEepHORHYecKuR KOUTPOADL CTAOKJBROCTH.

Hun o6uertHBHOH OUSHKH CT3OWILHOCTH YCTAHOBKH HCIOAL-
3YIOT .CTATHCTHYECKHE -KDHTEDHH, B yacTHOCTH Y*-rect. C artoft
teably npopodasT 10—20 mamepenkil npenaparta 3a paBHHE Npo-
MexyTkH spement. Ins BespacHHs o0OHX YKa3aBHHIX Rbillie
THNOE HecTaOHALHOCTH H3MEDeHHs DIPOBOAAT NP GOMbWIOR CKO-
POCTH cyeTa (HaMepekHe oOpasHOBOro HCTOYHHKA) H IPH MajoH
CKOpOCTH cuera {HsMepenus doua). lIpoAOAMHTENBLHOCTH OT-
IEABROTO H3Mepenns BubupaoT, ncxXoks #na  heobxogumof
TOMHOCTH PEsYAbTaTOB. IIpH H3MCPeHHSX 06pa3smoBOro HOTOUHMH-
Ka MeNaTeNsHo, YTO0H CTATHCTHYECKER OOIPEUKOCTd HCKOAHOTQ

Hamepesus e mpepmmana 1% (YHCIO COCYHTAHHKX HMIVIBLCOB
B K8XAOM H3MepeHHH ROMKHC OblTs Soasure 10000), a npu
Hamepenuu c¢oHa — 10% (Gonee 100 mMpyascon 3a Kamnoe
HaMepeRye).

Tlonyuennnie pe3yibTatit 00pabaTHBAIOT CReLYIOUWHM ofpa-
s0M. Haxoaat BeIRYHHY CpelnHere uHcaa HMOYJALCOR ANf oBeRx
Tpyi

i)
3N
N =
n
rie 0~ gncao usMmeperufl; N, — cropocTh cuetTa i HIMEpEHHR,
WML/ MHH.
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Onpefeasior SKCHEPUMEHTAJNbROR 3HAUCHHe BeARUYMHE X2

Bln—N)
o o= L,
53-,.3“:“_,‘.‘ —

: 31y BeauyHHY CPABHHBAXT € TEOPETHYCCKHMH 3HAYCHHAMH
«F wist 909 JMOBEpHTEALHONG yPOBHS:

xgreop n
14,7 10
211 1%
27,2 20

Ecni %% ;< X2e0p + TO € BePOSTHOCTEIO 90%) MOKHO yTREpH-
RaTs, UTO ycraHoska pafoTaer crabHABHO.

Ecan 32, > %240p » TO YCTaHOBKA paGoTaer pectabumbuo. B
ITOM CJiyuae HeOGXOMHMMO BLIFIBHTE M YCTPaHHTh GpHMHHLI 9TOfl
HecTabKIbHOCTH.

Ecnn pectaGuABHOCTh NPOABJNETCH HPH HaMepenuax obpas-
LOBOrO HCTOYHEKA, TO CAcAyeT obpaTuTb BHAMAHHE HA CTadUib-
HOCTh pafoTh! BRICOKOBOJRTHOrO HCTOYHHKAE DHMTAHHSA H nepe-
cyeTHOro npuCopa; BOSMOKHO HeoOXOARM HX PEMOHT H 3aMeHa.

TIpyumnamu nmecTabuAbLHOCTH YCTAHOBKH INDH H3MEPeHHAX
JoBa MOryT ObiTh IVIOXHE KOHTAKTL, HEJOCTATOYHO KaieCTBEHHOE
3a3EMJCHHE YCTAHOBKH HAH NOMEXH, NOCTYHaIOL{HE B YCTaHOBKY
yepes 3ieKTPHYECKYIO CeTh. DB nOcaedseM ciAydae MOMXeT OKa~
3aThCA NOJE3HHM BK/IOYEHHE YCTAHOBKH B CETh HEpes geppope-
SOHaHCHHA HJH AEKTPOHHBE craGraH3aTOp.

Iocae ycrpaHeHHsi HPHYHH HEeCTAOGHALHOCTH UPOBUIAT HOBYID
CepHIC H3MepeHHH AJA HpoBePKH paloThl yCTAHOBKH.

[lpu ucoonn3oBaHER ¥3-TeCTa (yelyeT MNOMHHTB, IQ OH HO-
3BOARAET YCTAHOBHTE TONBKO caM ¢akT EHecTabuiabhoCTH padorn
YCT2HOBK#H, HO HE HaeT BO3MOXKHOCTH KONHGECTBEHHO OLGHHTDL €e.
Kpome TOro, BEpPOATHOCTE BHABJICHHS HeCTAOMILHOCTH 32BHCHT
He TOJbKC OT €8 BE&JHUMHH, HO H OT TOYHOCTH CaMofl npoBepkKH,
T. €. OT YHCJIA M TOYHOCTH KAaMIOr0 H3MepeHus,

CTporux MeTofoB ONpeliefeHHA BENHYHHH HecTalHALHOCTH
pabornt ycTaBHOBKH He cyinectByeT. OAuaxko ¢ AocraroyHoft maf
NPaKTHYeCKHX Ueiel TOYHOCTHID, HCHONB3YR DEesyJbTATH Cephi
HaMepeHHH 33 OJHEHAKOBHE MNPOMEXYTKH BDEMEHH, ee MOKHO
OUEHHTD CHeAyIOUIHM 00pasoM.
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CTaraapTHYI0O NOFPElIHOCTh K3MEepeHRs ONPERefloT ABYMA
cnocofamu

oy = N,

n—1

Bennunsga op, Kak npasuio, OGueaer QGonklie O, TaK Kxak
G1 XapaKTeDusyeT pazfpoc pe3y/auLTaTOB OTHENLHHX HaMepeunft
3a CcueT CTATHCTHUSCKCH NPADONH HPONErca pPajzHOaKTHEBHOO
pacrialla AAep, & Oy XapaxkrTePpHsyeT peadbHuifl paszfpoc pesyisn-
TATOB iI3MEpeHHfl, 3aBHCANIHE OOMHMO YKasagnoro (akTtopa
Tagxe H 0T CTabEJIBHOCTH DErHcTpupyrolell aniapaTypel.

Ecan cyHTaTh, 9TO CTATHCTHYECKAN HOTPEIUHOCTh H NOTrpeur-
HOCTHL 33 CHET HecTAOHABHOCTH QNNApaTyPH  CRJIANLBAIOTCH
KBaapaTHyHO (5TO YTEePXKIEHHE He HB/ACTCA CTPOTHM), TO MO~
HO OHEHHTL BEeJHIHMHY OTHOCHTEALHOR morpeniHocTH .Bectabman-
HOCTH annapaTyps

5necr = .’[a?_z*-‘a% 1(}0”&.

Ecnw oucHeAHAaA TaKuM o6pa3oM NOTPEHIHOCTh Maia Ho CpaB-
HeHHlo ¢ HeOOXONHMOR TOYHOCTHI0 H3MEePeHHH, TO YCTaHOBKOM
MOXHO TNOJNL30BATHCH, HECMOTDH HA HAJIHYHE HeCTaGHABHOCTH
ee paboTH.

MuuEMANLHAs AKTHRHOCTE, Heofixonnmag RAA u3MepeHHs Ha
PALKOMETPHYECKOH R CHEeKTpoMeTpadeckoir annaparype. Muwu-
manbuas akTHBHOCTE (Quu). H3MepsiemMa® paAHOMETPHYECKHMY
¥ CHeKTpoMeTpryeckuMH npuGopamu, sasucHT o7 BX sdderTus-
HOCTH, BeNHYHHE | crabunnrocTH (POH2 W KOJHYECTBA HCCHAEmye-
MOra MaTepHalia, KOTopoe MOMKeT PBOLHTBCH B HX YYBCTBHT/Ib-
aui ofneMm (neTexTop). '

HarMeusmIyio MaccoByi0 AKTEBHOCTE HCCNENYyeMOro Marte-
puana, naMepsemyw Tpy sapawnsy t u 8, onpenesmor no dop-
Myse

—
14V 1 4 8N, ta?
Qmm.: K,
2t52Pp
rae  Quun— HAHMEHBIUAS MAaccopas aKTHBHOCTh MaTepHaJa,
Kafxr; p— xkosdpdHIHERT KOHUCHTpHpoBauns; P -—Macca mpo-
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OB, Kr; {-—BpeMs usMepenHs npoGH, MHH; & — OTHOCHTEABHAS
HOrpeliHoCTb, ¢ KOTOpOR HEOOXOUHMO NPORRCTH H3MepeHHe; Ny—
CKOpoOCTh cyeTa (bowa, HMAU./MuE; K — xkosdhduuuenr nepecuera
(rpaayuposoyusR), Ku/f(aMn./mun).

[TorpeiudocTs HaMepPEHHA, CBASAHHYIO ¢O CTATHYRCKHM Xapak-
TePOM PaIHOZKTHBHOTO Daclanz, MOXKHC OnpeletuTk Io ¢op-

uyae
5= ]/N“P”{—Nlh‘_}_i@ ,
tﬂp t@

rae t, Wty - BpeMy H3MepeHHs npenmapata H  Gosa, MK
Npy v Ny — cropoer# cyeTa mpenapata ¥ (osa, HMIL/MaH.

5.2. Hamepenne Gera-paanoaKTHBHOCTH

DHeprua  B-vacTun, ofpasyloOMUXCHs NPH  PANMOAKTHRHOM
pacrnane fAep OAHOrO H3OTOHA, He OAMHAKOBA, &. HaMepReics oOT
0 no wHexoropoR peAEWHHH B IT0 9TON MaKcumannhofl
SHEPrHE HIIH ONPEAEeNIEMOMY MAKCHMAJLHOMY npolery B-uwacTun
B BelleCTBE MOXKHO HAEHTHORIHPOBATL HYKJIHJEL,

OcnaGnenne P-uanyueHHH B BellleCTBe XapaxTepusyercs cio-
eM pemecTBa (ofmmuo B Mrfem?), KOTOpoE ocxafusier moTOK
f-wacTHn ® #Ba paza. Dra BeaHquHz A HasHBaeTCH CNOEM HOAY-
ocnabaenus (HNH HOJYNOTJICHIEHHS),

Annapatypa nasn Gera-papHomertpRM. [JIis  onpemedenysn
paannayTHBHOCTE npo6 B-nanyuarenel reolBXoauMC HMETH COCT-
BETCTBYIOINYIC H3MEPHTRJBHYIO VCTAHOBKY, KOTOpas oOMuHO
COCTOAT k3 JAeveXropa, B-4aCTHil, DerHCTPHPYIOMIEro npuiopa H
HCTOYHMKA AHTaHHS, DTOT NepedeHh ABAAETCH oOWIHM HE2ABHCH-
MO OT TGro, COCTOMT JIH YCTEHOBKZ H3 OTAENbHHX BJ/0K0B HAH
otopMIeRa B elEHNIT npHGOP.

B xauectBe AeTexTopoR P-yacTHH OGHIYAD NPHMEHRIOT -
AuHApHYecKMe M ToOpnoBue cuerusku [efirepa-Miwonaepa, cumuu-
THAJMPYIONIHE TMIACTMACCH H HOHHSALHOWHBIE KaMepH, peke —
RONYNpOBOARNKOBRe AeTekTopr {TII1T1).

B tabsn. 8 n O npHBeACHH XapaxkTepPHCTHKY IMIMHADHYECKHX
H TOPHOBMX cueTunkos Kefirepa-Miosnepa u yxasausl npubopul,
B KOTOPHX OBM HCUIONLIYIOTCH.

JIns myxn pagzonorwyecknx rpynn C2C s npumilHiie fOCTa-
TORHO HMeTh AOBONGLHO OorpamwgeRHHE halop cyergukop Sewan -
thi: CBM-20 (smecto CTC.5), CTC-6, MCT:17, T-25-B@JI,
CBT-13 u CBT:15, CH-2B, CH-3B. J7toT sabop BuOAHE ROCTAaTA-
238



yeH TPH H3MepeHHH B-HadyuaTenell B MIMPOKOM 3HCPIeTHYCCKOM
MHTepBade.

TaGanua 8
XapakTeppCTHEN UHANKIPHYLCEHX CUETIHKOS

Tt Hanpmkenue Tipe -
208DpHTH., ¥K Y20 TR=
" S | _cveme. B |Feniiv | wemocn | Tonume.
e Ranua)] AHa- E §* uﬁf— Gl;?':':: 3"2—5-{;’;‘::‘1; Harngn mrfes
Metp | 23 | mee | mee maava, %/B
CBM-20 112,60 12 iCraas! 2801 330 108 _80 48—40
0,125
CTC-6 200 22 » 285 | 33% | 6-i¢ — 44—60
_ Tabrasua §
XapaKTePHCTHKE TOPUOBHIX CHETHHKOB
Oporn- o
Tatiapurhl, MM ek~
@5 HOCTL = Toauguna
2 nnaro, {8 cmonn | MaTepras
s e?%::xa EEZ 38 ol B |3 g5/ swoanoro | Kop riyca
naune | AMas | XE . ,§ ﬁg &  Ha- 5?,_2! Mreud {dsazons)
uetp | 33E 1SEEE; xnom (EEEE
HES =228 naaTe. nEaE
T-25-BdJi 52 38 25 | 1300; 300 10% | 15~251 Crexao
0,001
CBT-13 701 40 25 380 70 1064 3 Tracr-
a.15. ; maccd
CBT-15 400 40 25 380 &o 104 5 >
0.3
CH-2b 80 70 40 | 1750 150 Hiy 5 Crexno
0.05 ‘
CH-3b ui 35 18 | 1650 150 108 8 . >
0,03
MCT-17 100 40 17 ¢ 1600 _&530_ 104 _5 »
0,05

M3 npusenennsix rabany BHAHO, YTO HPH OPOYHX DAaBHHIX
YCROBHAX radorexkple cgersuky CBM-20, CTC-6 u CBT ofaa-
AaloT ABYMS] BAXKHBIMH KayecTBaMH: HH3KHM HaNpHIKEHHEM OH-
tauusl {nopanoka 400 B} & HUSKHM, IO CpaBHEHHIO CO CTeKJ/inH-
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HEIMH CUETUHKaMH, QOHOM, TaK:KaK HX KOPOyC, BRUIOAHEHHER
H3 IIACTMaCCH H MeTadna, xe coiiepxut npumecedt YK, IMocnea-
Hee oBCTOATENLCTEO NO3BOAAEY HCHOALIOBATL cyeTunxu CBM-20,
CTC-6, CBT-13 {CBT-15) B ycranopkax ¢ masuM (omoM.

Cuerquks [efirepa-Mioiiepa npu monagaddy B BX pabounii
obseM B-uacTHL GOPMHEPYIOT Ha CROEM AHOAHOM BHXOLE HMHYJIbC,
aMIIITYAa KOTOPOTQ HEeLOCTaTO4Ha AJ TOro, Yrebu «cpafota-
JI0» perHcTprpylomee yerpoficTro. TTosTOMy AETEKTOPH, HCHOAL-
3YIOMIHE TARHE CHETYHKH, CHABXKAIOT GAOKAMH NPEABAPHTCALHOTO
YCHAEHKH, KOTOPHIME KOMIJIEKTYIOTCs APAKTHUECKH BCe cepuilHo
BHIyCKaeMhlie PafHOMETPHYECKHE YCTAHOBKH.

Kpome rasopaspfaiBEHX CUSTYHKOB B KayeCTBE meTeKTopa
B-wacTiy MOMHO NPHMEHSTh CHHHTH/IJSIHOHHEIE  [IATUHMKHE Ha
OCRoBe CTHAabOECHE, BHTPaUgHa H CUHHTAANBPYIOUIHX RaaCTMACC.
Taxofl cCOEHTHANANMOHHHEA B-JeTextop (aHTPaHEHOBWE M BAACT-
MaccoBHHA) BXORHT B KOMIJISKT BHIIYCKaeMOrD NPOMHIUIEH-
Hoetelo GasoBoro Gnoka merektHposanns BIBC3-1EM «Bopss,

AnTpancHoBHA CHHHTHAVIATOP pasMepoM 25X 10 mwm.ob6nana-
et sthdexTHBrOCTEIO K B-HanygeHHw (624 KoB) 20%. Herekrop
Ha OCHOBE CHMHTHJJIHPYIOIER MiaacTMacch paamepom 63X 16 mum
ofaanaer spdeKTHBHOCTEIO perkcTpausk 30%.

Jan chuerns. Gola ReTEKTOPOB HX NOMEIIAIOT B CBHHUOBHE
IAMMTHEE AOMEKH (9Kpanm) THRa JC.

Jns paGore ¢ AaTYHKaME Ha ras’opaspslHEX CYETUHEAX H
PAIAHYHHX CUHHTHANSTOPAX BEUIYCKalT HECKOABKO THHOB HEpE-
CUETHHX perHcTpHpymigEx nprSopos #  Omokos: [IHT9-2M,
T1C0O2-2eM, FICO2-4.

Herounuky HanpsKeHus, TDAMEHAeMEE QJIf rasoBHIX H
CHEHTRANSLUMOEHKX CYETYBKOB, AOJIXKHL HMETh Cralyabhoe
PEryIHpyeMOe BLIXOLHOE HaNpIKeHHE.

Jlna cueTYHROB C JOCTATOWHO NPOTHMEHHBIM MWATO cyeTEoH
XapaKTEPHCTHKH ¥ MAlNOM HaKJAOHe muato TpeboRamus K CTa-
GHILHOCTH MCTOYHHKOB HANDPMKEHHN ‘He oueHb pesnkn. Onmaxo
NOYTH RAf BCeX ACTCKTOPOB, B KOTOPHIX HCHOALIYIOTCH (OTO-
SNCKTPOHHLEE YMHOXKHTENH HJAH FasopaspaiHbE CYETYHKH C KO-
POTEEM NJI&TO, HMEWIHM 3HAYHTENRHHE HaKJIOH, HeoOXOAHMO
UPUMEHNTL CT20HAM3UPOBAHALA HCTOUHNK HANpPAKEHWS.

B tabn. 10 npuBejel nepeweHs HCTOYHHKOB CTalHIMSEpOBaR-
HOTO HaNpPAMEHHH, NPHIOAHMX LiA nHTAHEH PaslTHUEHX nabopa-
TOPHHIX JETEKTOPOB H3AYUEHHEH.

BoJjee nofpoSHLHE CBEACHHA OinepewHCHeHHHX TipuGopax, a
TaKXe 0 BHOBL BRNYCKAaGMHX, MOXKHO HaflTH B PeryAgpHO H3Xa-
BaeMuix BeecooannM ofbenuHerueM «HMaotor» ikdTanorax.
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flposepka annaparypw. Hamepenne B-axrtusmoctd (mocae
COOTBETCTBYIOMIEH NOATOTOBKH HCCAeAVeMHX NPo6), KaK npasn-
NG, TPOH3BONAT HA YCTaHOBKaX C TOPUOBEIMH  CURTYNKAMU

MCT-17, T-25-B®JI, CBT-13 u zp.
Ta6anna 10

Heronunkw craGuasanpopanuoro
HANDSHEHHT

JDuanaaon Maxcy-
nnggpn uanpnge}mﬂ, l:‘g;b;:ﬁ
TPYIKH, MA
BHB-305 30—1600 25
BHB-3-09 800--2500 2,5

Yeranogkn HeoGXOMHMC BHayale NOArOTOBHTL K padore no
NPHJIAFACMBIM K HAM ONHCAHHAM H NDaBHIAM SKCONYaTaLHH.

Tlocae sToro onpefeJisiloT pafiouee HanpsAXeHue XA A2HHOTO
cUeTHHEA H H3MEPRAIOT €ro POk B paboynx YCAOBHAX.

BuiGop pafoyero HanpsxeH:us NPOH3BOAAT IO CUCTHOH Xapak-
TePHCTHKE, KOTOpasl BHpaXKaeT 3aBHCHMOCTH GHCAA PErHCTpHpye-
MHX CUETYNKOM HMIYJLCOB OT ROJXARAEMOr0 Ha HEro HanpsKe-
nus, CHATHE CuUeTHOH XAPAKTEPHCTUKH CYETUHK2 INIPOMSBORAT
CASAVIOIIHM 06PAaz0M: HA PaceToniud 3—5 MM OT OKHA CHeTHHKA
noMemlaioT Ja00f B-paANCaKTHBHEIR Npenapart. 3areM nocreneH-
EO YBEJAHUHBAIOT BHICOKOE HAUpFIKEHHE JO TeX nop, WoKa He
HAUHETCS PEerucTPALKN OTAERbHHX uMnyascos. C 3Toro MoMeHTa
HaITpAMENHe HA CYeTYHKE NOBHIUIAKT CKayKooHpasHO yepes
rampsie 2550 B ¥ npoHsBOAAT ONpEneNeHHE CKOPOCTH CyeTa
TPH KAMIAOM YCTZHOBJEHHOM HaUPAMKEHHH.

Mamepenus HyXKHO NPOH3BOEHTE uepea 1—2 mud mocie gax-
JOro H3MEHEHHS HANpsyKeHH®, yTobH OHO YCIeNO yCTaHOBHTHCH.

Ha rpaduke {puc. 14) oOTKaaAbBAIOT BEAHUHHY CKOPOCTH
cyera {N) = 3aBrcumocTH oT Hampamenus (V). Hamepesus
NPCKpPallaKT NPH Pe3KOM MOBHIEHHH CKOPOCTH cyera (npn Ha-
IPSURERRAX, Goabimux Vs).

VuacTox cyeTHoil XapaKTEePHCTAKY, JeXalHR MEeXAY Hanps-
wendaMK Vi u V: (cm. pue. 14}, Ha KOTOPOM CKOpPOCTH CYETE
NPaKTHUECKH He 33BHCHT OT NPHAOMKEHHOTD HAaNpsIKeHHs, ecTh
470 AAHHOTO CUETHHKA.

TInaro cueTysKa XapaKTepH3yercsi ero TPOTAKEHHOCTBHIO
(AV) B sonuTax # uakaonoM (&). TIporsikeHHooTs maaro onpe-
AENAIOT KaK pasHOCTh MEWRAY HanpsehnHaME Vi n V), xoTopan
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COCTABJAACT AMAA TOPUOBHX cueTyrron 150—300 B, a ans uuanua-
pruecgux 50—100 B. CyeruHKH, HMEIOWIHE MEHBIUYIO IHPOTAMEH-
‘MOCTh J1aTO, CASRYET CUHTATH HEeNPHTOAHBIMH..

HawrjioH naaTO ONPEAEAsIOT KaK IpHPAUleHHe CKOPOCTH CUCTa
OpH HIMEHEHWH HanpskenHs Ha | B, Bupa’XeHHOE B NIPOLEHTaX
OT CpeAHEl CKOopoCTH Cuera.’

Tloacuer naxioEa Hiaro NpoH3BORAT No GOPMYyJC

AN102
AVN '

re §— HaKACH NNaTo cuerunKa, % na 1 B; AN — upupoct cko-
POCTH cYeTa HpH HaMeHEHWH HalpsiKeHHH OT Vi Ho Vi, HME./MuH;
AV — nporaxkesHocTe maaro, B; 102 — cormacyiomuil  kosQou-
ument; N — CKOpocTh cueta IpH paoueM HANPAXEHHH Vi,
HMIL MHH,

Hanprwmep.

N = 780 umn./mug, AV = 300 B,

AN = 60 uMn./MEH, TOrHAa

0. 102
300780

HakaoH niato cocTapaseT ANT TOPUOBHX CUeTuMKoB 1,.5—5%
ra 100 B, a paa uuaupapuuecknx — 12—18% wa 100 B. Cyer-
uMKy, uMeiomne GOMBUING HaKJIOH NjaTo, CASNYeT CYHTaTh He-
[PHTOAHEIMH.

PaGouee nanpsmenne Vg (e, puc. 14) BubnpanTt na ana-
TO Ha paccrossu# /s AV orT Hauana maaro V. Hanpemep, aas
caerynka T-25-B@JI:

V1 = 1300 B'. Vg= 1600 B', AV “—“&Vg—'-v'j == 3‘30 B',
Yy AV=300:3=100 B; V55 =V AV=1300-+100=1400 B.
3uagenne paGoyerc . HamPSIKeHHN 3aHOCAT B HACHOPT yCTa-
HOBKH H NPH .3TOM HAIIPAIKERHA HPOH3BOMST.BCE H3MEDEHHS.

Jasi HOBOro CYETYHKA HJIH HOBOH YCT2HOBKH MPOBEPKY Xa-
PaKTePHCTHKH INPORCHAAT Pas:B HEARNI0, & M4Jee Pas B MECsI.

Tlepen pa6orofi npy BuiGpanHOM paboueM HaNpHXeHHH Onpe-
zensiroT (oH ycTaHoRKH. Flamepense ¢ona NPOM3BOAAT B TeqeHue
30 MuH B TEX XKe YCJAOBHAX, YTO H HiMepeHHe npol.

AGCONIOTHLIA MeTON M3MepeHHA GeTa-aKTHBHOCTH NPenapaTtoB
TUPHMEHAOT NPH OTCYTCTBHH HeoOXOAHMBIX O0PA3OBHY HCTOYHA~
KOB AJIST H3MEPeHHWsS NpeNaparos. OTHOCHTEALHBIM, MCTOLOM HAH
B cayuae HeufeATHOHUMPOBAHHOTO M30TONMHOTO COCTAaBa Pajuo-
4KTHBHHX BelIECTB, CONepaKaluxes B HeclenyeMoRi upole.
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P31i0MeTpHUCCEHE YCTAHOBKYH, NPHMEHAEMBE A/ H3MEPCHUI
Apenapatop aBCoalOTERM METOHOM, HO/DKHLI H3MEPHTL HAM BCE
B-wacTalb, o0pasyOmKecs NPH PacOaie PajHOAKTHBHEX HYKAH-
JOB, BAH TOYHO YCTAHOBAGHHYIO yacTh MX. K TaKHM YCTRHOBKaM -
OTHOCSITCA YCTAHOBKH € TOPUOBBIMH HJH 47 cueTupkamy (HanpH-
mep, paauoMerp 2154-1M «Ilpotokas, YM®-3w ap.).

FlpenapaThl B BHAE DA3JTHYHLIX CUCTHHIX Tapesovek ¢ HaHe-
CEeHHBIM HZ HHMX HCCJIGLYEMEIM MaTepHaJIOM pPAaChoAarainT HoL
OKOULIKOM TOPHOBOFO CYETHHXA H H3MCpsOT. OHE  MoryT 6niTh
IPHTOTOBAEHB € TOHKHM, TOJCTHM ¥ NPOMEXYTOUHHM CNOEM
neeaefyemMoro Mateprana. Inm pacyera akTHBHOCTH NpPeMapaTon
C TOHKHM CJAOBM Y4Y€Ta MOJVIOUIEHHR HCCHAEAYEMOTO B-H3MyueHHs
B MaTepHade nmpenapaTta He Tpebyercd. AKTHEHOCTE TAaKHX Ope-
napaTos, B K# Ha NOAAOXKKe, OnpelelaloT no GopMydae

N , 6)

A= n
2.22-10%. 6 2K py1
1]

rae o-—Kosh{HIHenT, yUHTHBaOUHA reoMerpHueckill daxTop
#ameperns;  Ky— kosddHiHenT, yudaTHBaWIHA norfomenue
B-AanyyeHHS [ CIIEKTPA B CROE BO3AYXa M MaTePHAJE OKOILK2
CYeTYAKE, p;-— KOos(pHIHERT, yuHTHBalomul olpaTHoe pacces-
HHe B-CHeKTPa OT aJIOMHHHEBOH MoAAOMKH ToauiHHoR o 0.5 MuM;
f]— OTHOCHTEAEHCE cofepiarne i f-cnextpa . B $-H3JyUeHHH
npenapata; N — CKOpPOCTh CuUeTa Tpenapara H4 DPafgHOMETpHYe-
croli ycraHoske (0Ge3 ¢oHa), HMIL/MHH, 00— YHCAO HPOCTHIX
B-caekTpoB (HAH TPYNN MX) B Npenapare.

ITpenapaTs!, B KOTOPHX MOTACHICRHEM H3JYYEHHH B MaTepHa-
Je gperapaTa npexefpeuynh HeAB3dA, HA3MREAWOT OpeRaparaMu
¢ NPOMCKYTOUHHM caoes. VX axTupHOoCTh, B KM, Ha nommoxkc
ORpEICHASIIOT N0 hopmyse

N
2,22-10%%w % Kipign
1=

A“p ==

rae g, — KO3(ppULUHEHT CAMONOrAOINEHHA, yuuTHBAKWHE Morio-
weHAe i B-crnexTpa b MaTcpHade npenapaTta {NonpapKa Ha camo-
noraomenne), OcTanvape 0603NAUEHHN TaKue Xe Kak B {6).
Hpeﬁapa'ramu ¢ TOJCTHIM CJ0eM HAZBBEOTCH npenapa‘ru.
C YBEJUi‘{eHBEM TOJIIKHBL KOTOple BRX0A H3AVUCHHS ¢ HX 110~
BepXHOCTH He YBeJIHYKBAETCH, @ 34BHCET JIHIIE OT MaccoBOR
AKTUBHOCTH HCCJIGIL)’CMOTO Ma’repﬁana. Hpax’mqec}m 3’1‘0!‘«!}’
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YCJOBHIO  VACBACTBOPHIOT NPENAPATH, TOMMHHA €108 KOTOPHX
He. MEHee TPex C/i0eB NOJAOBHHHOIO OCRalieHHs HCCASYeMOro
B-H3nyueHusn

d >34,

rae d - TosmuEHa CHOS HCGUENYEMOro npenapata, mrfem?; A —
caolt nosyocnabaenns Has HCCREnyeMOro B-HanyyenHs, Mrjcm2,

Yipumcnenne TonCTOCHORKHX TPENAPATOR TNOIBOJRET HAWO-
CHTb Ha NORJORKY Gonpluee, KONHYECTBO HCCHEHYEMOrO MarepHa-
fa ¥ He TpefyeT RIBeIIHBANKS, UTO O0JErYaeT KX MPHTOTOBJEHHE.

Ilas npemnapatoB ¢ TOACTHM CHOCM ONPEACASIOT MACCOBYIO
AKTHBHEOCTH HCCIeAyeMoro MaTepuana Q, 8 mxKufxr, no dopmyne

0,45N
Q= o~
sy, B K 1
temt

s

rie 5— AOUIaJih Hpenapars, (M%) d,.,— TOMMINES SKBHRAJEHT-
HOro cJjios MatepHana, mriem? (puc. 15). OcTannuue oSosnawe-
HHA TaKHe e K2k B (B).

Hasopewm rosdduumentoM nepecuera weangndy K, cBAsbl-
BAIOIYI0 CKOPOCTB cueta mpefiapata- N, nuMmim/mun, (Ges Qowua)
¢ ero akTHBROCTE® A, B Kw, (ans npemapatoB ¢ TOHKEM H 0po-
MEWYTOUHHM CHOEM} HIH C-MaccoBofi akTHBRHOCTEY Q, 8 MEKn/kr
(BJI5 NpenapaToB ¢ TOJICTHM CJOEM) HCCAERYEMOTo MaTepHafa.
Ero MOMHO ONpefenHTh N0 CRENYIOMHM (QOpPMYysAaM COOTRET
CTBEHHO ~

K= - » D
2,22-10%6 31K, pj1y
Tt
Knp = ! ] * (8)
2,22-10%s B Kipyg
fume}
K= e ©)

n
sy Ky
facl

tie Ky » Koy, Koy — xoagbunnent nepecuera. is npenaparos
€ TOHKHM M NPOMEXyTOUHbIM choed, Kuf(uMa./MuH), ¥ TOACTHIM
caceM, (MEKu/kr}/(Bmi/MHE} COOTBETCTBEEHKO.
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Kospdunuent o, yanrbiBaoniifil SeHYHHy NONPABKH Ha reo-
MeTPHIO, MOIKHO CHpeAeNHTh no Tabnune®.

Kosippuunent o6paTROrD paccesHus p  MOXET OHTh Halizen
o popMyane

p1 = 1 +0,2893P (MM) N
1,64
rhe fype—3(QGhEKTHBRAR TOMIIHHA CI0R OCHAGIAeHUS HCCIEAye-
MOro HaJydeHus, Mrfcm% Aj —caol noayocaabueHus B-usayue-
HHA i cmexTpa, Mricmi.
Benrunily dsyy MOXHO ORpelednTs 1o QopMydse

rie h— paccToARHe OT NCBEPXHOCTH IIpenapaTa A0 UYBCTBHTEAL
Horo ofmeMa CueTYyHKa, CM; @ — OJOTHOCTh BO3AYXa, Mrfcmd
{p = 1,293 mrjem®); {1, — TOMLKHA MATEPHANA OKOWIKE CHOTIH-
K&, Mrfcy?; & — nonpaska HA <KOCHE JAY4YH», T, €. HA Kaxylieecs
VBEJHUCHHE CJOH MOrACHIEHHA BCJAGACTBHE pacnpOCTPaHeHHS
YacTH B-H3JYYEHHA HelapaisieNbHO OCH CUeTIHKZ.

Beanunna xkosp@uuuenTa § 3aBHCHT OT FEOMETPHH H3MEpeHHS
H MOxer OHTR oOnpefeseda #3 rpadHka, NPHBEIEHHOIC Ha
(puc. 16).

Tionpapry Ha morsiouleHmue B-H3iyucHMsA B CIO€ BO3AYXA H
B MaTepHAaJe OKOIIKa CYETHHKA ONPEAENAOT ahlpaKeHHeM

K,T:exp (_&Ggiﬁ._dﬂ) R
t

rie OGO3HAYCHHE BXOARWHX BEAHYHH NPEXHRAE,
KosdduunesT caMONOraoeH s g, ONPEReAIOT N0 GopMyae

T ex (_ e,essa) N
8= o A, 0,693a ’

rae d — TOMIIMAA CNIOS HCCHeLyeMOro Mareprana Ha NOAJOXEKe,
mrfcm?,
Koadpuunent g; MOXKEC ONpelenHTh no tadiauue**.
Kosdduuneat r; onperennior AAs HEH3BECTROIO H30TOMHOIO
cocTasa B-HYRIHZOB aHAAH30OM KPHBOH  ROTVIOLLEHHA, CHATOH,
€CAll BUSMDIKHO, C TOHKOCAOHHOTO Iipenapata, NPHTOTOBACHHOIO
H3 HCCACAYEMOTO MaTepHana.

*Tycer H. I'. CopabouysHk no panMOSKTHRHLN HIAYYEHHSIM H 3alRHTe.
M.; Megrns, 1956, c. 79, raba. 44.
** Tam e, ¢ 78, Tabn 43.
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Anann3 KpHBOH NOTAOLEHHSA BHsBASET 2--3 rpynns B-crekt-
PCB, uTO BHOJHE AOCTATOYHO JJIA PacueTa Koo (PHIHEHTOR nepe-
cueta K.

Kpusas norJomenss npd Manofi aKTHBEOCTH HCXOHHOTO Ma-
TepHasla CHHMAETCA € TOJACTOCAOHEOrc npenapara. Omudka
B olpesenesnd Ay H 1y HpH 5TOM MOXET COCTaBHTE 20—30%.

Hasi cuATHS KpHBOA TOTJIONIEHHA HeOGXOAHMO HMeTh Habop
aMIOMHHHEBEIX QHALTPOB ToNHHHOK oT 2 o 100 Mr/eM?, KoTopeIf
NO3BOJHT HOMYYHTE CHOH ocaabaeuns ao 300—400 mr/om2.

Hamepsiemunll npenapaT nOMemAa0T 0L, TOPHOBKM CUSTHHKOM,
a MeIy HHM H CUETUHKOM (IO BO3MOMKHOCTH BJHMe K CHETHHKY)
paciionaraioT ¢HAbBTPA. HauanbHyld uYacTh KpHBOH CAEAYET
CHHMAaTh ¢ HHTepBaJgoM 2—4 Mricu®, cpeguioio — 20—40 sMricm®,
H KoHeurylo — 80—100 mrfcm®. Kpusas. norjowesns u.ee pas-
JIOKEHHE HA COCTABJIAICHINE NOKA3aHW Ha pHc. 1.

OppuHatel NpaMoll 3 NONYYAIOT KAK PA3HOCTRE ODAKHAT KpH-
Bof 1 u (a, b, ¢, d) m npsimofi, 2 (ay, by, ¢y..d1). Xapaxrepusyioumed
KDHBYIO NOFJOMIEHHs] OMHOTO HPOCTOrO f-CHEKTPa HAH FPymmy
B-cniexTpos, GIH3KEX IO SHEPTHH.

Tomnuey SKBHBAJEHTHOrO CROA MaTepHana d,,, ounpeseasioT
H3 TIOTYYEHHOR JJa% A4HHOTO BHAA HCCAELyeMOro MartcpHaia
KpHBOA moraouieHus (cM. pHe, 15). Beamwuuna d,,, naxopuzcs

=b,
L]

AOIlaAs KOTOpOro pasBHa nJjaomany nwoA KpHBOi'i AOTAOLIEHHSA
(2}. Jas cayuast H3MEPERHHS NPENaparoB, COACPMKAIHX NPOCTOR
B-cniekTp, dgy, MOXKET GHITH Onmpedesieno oo popMmydie d, =1.44A.

Onpenesus nionparouyHbie KOS(G(HUHEHTH, HX NOACTABISIOT
8 {7), (8) #an {9) m moxcumrTEBaloT Ko3ddEmHEHT mepecteTa
XA HaHHBIX YCAOBHH HaMepeHHS HCCIeQYeMEX NpPenapaTtos.

HOCTPOEHHEM OPSMOYTOAbHUKA CO CTOPOHAMH duem X1 (

Nas onpenenenus alCONIOTHOH AKTHBHOCTH Ha YCTaHOBKZX
¢ 4a-CHUeTUHKOM, Hampumep <IIpoToka», HccleayeMHH MaTepHan
HAHOCAT TOHKHM CJ0eM HAa .CUHELHAJLHLE JACHKH (an&?ﬂ’ﬁ'ﬂjﬁe,
KOJLIOHAHEE ¥ Ap.) Toamuuol 10-~15 mxrfem® Jas nosniueHus
TOYHOoCTH HaMmepen#s (ayume 10--15%), maeHKH-noAAOKKI He-
O6XOAHMO METaJAJH3HPOBaTh, TONIHHA HEHECEHHOTO METAJIH-
YECROTrO Cost AoNXHa 6wtk 5--7 Mirfem®. Meraanusanuo spo-
HZBOAAT € HOMOLWLIO CHeUHANRBHBIX PACHBVINTEALHHX YCTAHOBOK,
HAanpyMep, YHHBePCAJBbHOR BAKYYMHON pacusanTe/ibHON yera-
noskoil YBP-2. Koadgpuunent nepecyera K B 910M cayuae dyner
pases 4,5-10~¥ Kuf{(nmn./mun).
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Tlpu npHTOTOBAEHHH NpPEnapaToB € TOHKHM CJOEM KOJHUECTBO
HARHOCHMOTD HCCAGAYEMOrO MatepHana OdeHb Mado. lloatomy
i3MEperNe TaKHX NPENapaTop Ha yCTAHOBKAX € TOPOOBHIMH MU
4n-cueTyukamy rpefyer anaunTeqbHod MaccoBofl AKTHEBHOUTH
HCXOJHOTO MaTepHana. .

Ilpr usMepenun npod © Madoll AKTHBHOCTBIO, KONEa HEH3BeC
TEH HX HBOTOMHBIAl COCTAB ¥ HEBO3MOMKHO CHATb KPHBYKS NOLAG-
Lienus X H3JAYYeHHs, N\JIA oNpefesieRHs aKTHBHOCTH NpemapaTta
MOXHO {I0Ab30BATLCA TONBKC TIeOMETPHuYeCKHM (ayTopoM o.
Toraz xosddunHenT nepecuera Gyier

1
2,22.101%g

Ownbxa uaMeperns cocrasut we Gonee 20—40%, ecnu B npobe
HE COAEPIKATCA MIOTONM ¢ QUEHb MuTKHM §-Haayuesmnem: YC,
*3r, 3H.

FpaayHpoBKa PAANOMETPHYECKHX YCTRHOBOK C NOMOIbK 06-
pazuonniX MCTOYHHKOB Gera-usnyuenus., Kak yRaskpadock, IiK-
POKOC DACOPOCTPAHCHME MONYTHN METO4 OTHOCHTEIBHEX H3Mepe-
Hufl paaMOAKTHBHOCTH, Tpebyrouuil npeaBapuTe/ibHON rpadyH-
POBKH H3MEDHTENBHMX nprbopoe ne ofpasuOBHIM HCTOUHHKAM.
Ecny nsoronnuif cocras P-uaayuaTench B wamepsevou ofpasue
HEHIBECTEH, TO NPOCTHMH METOAHUECKHMH NpHeMaMH noaobpartk
nopxozAnkll 06pasuosuft HCTOYHHE OAA TPAAYHPOBKH OKa3bl-
BAeTCH HEBO3IMOKHO.

Hanbosee NMpoCTO W TOYHO MOMHO TPOBECTH TFpPalyHPOBRY
H3MEPUTEABHEX YCT2HOBOK AODHMEHHTENbHO K KOHKPETHHIM pa-
MHOHYKJAHZaM, ‘ecnH B JabopaTopHl HMEIOTCE HX PacTBOPH
C H3BECTHOA aKTHBHOCTLIO.

YctanoBkH MOryT ObiTh TAK¥Ke NPOTPAAYHPOBAHH C YUETOM
NONPABOK AJA PAA2 DaZHOHYKJAWAOB C HOMDIBI ©O0pasnonmx
HCTOYHHKOB 951 + Y, nanpumep, tena «<MPYCs. O6pasnobuie
HCTOUHHKH MOrYT OBThH NPHPOTOBACHH 3 06Da3nOBHX paguoar-
TusrEX pacTeopos (OPP), uarorosiiseMuiX Ha OCHOBE CAERYIO-
IMHX pajHOHyKAmace: MC, 22Na, 2#Na, 3P, 3§, @K, SCr, 5Mn,
58Fe. S7Co, 58Co, 80Co, $5Zn, 88Y, 9081 90Y, 109Cd, MHn, 181 1¥7Cs,
IQSAU’ EOSHg, 204’1‘!.

QPP nocrasnsmorcs Beecowosnmv ofbeannenned «Visorous.

HpurororiacHre Kanuepore obpasuosoro HCTOMHHKaZ H pacuer
ero aKTHBHOUTH. f-axrusrocts KC1 ofycnoBiera  nasmunem
R DPHPONHOM KalWH panHoakThBROTO usorora K.

V K npy pacuere upmuumaot Tife = 1,28-10° ner u caena-
BaTEIbIO, AKTHBEOCTh I KT K = ,55- 10 pacn./mMuH.
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Us cxemH pacnaga “¥K-cnreayer, uro Toneko 89% - oSwmero
yneaa pacnaios YK conpoBoxzaercs wueHycKalHem  f-wacTHIL
Flosromy 1 gr YK gaer 1,55-10'.0,89=1,38-10'° g-yact./Muu.

Tak Kak B €cTECTBEHHOH CMECH H30TONOB KafHs paiHOZKTHE-
uoro mgorona YK copepaxwures 0,0119%, To Ha 1 Kr xaaud nph-
xomurcs 1,19-10-4 xr YK, xoropui#i paer 1,38-101°.1,19-107% =
= 1,64.10% B-uact./Mun Ha 1 Kr KajEs.

Orciona MaccoBas §-28KTHBHOCTE €CTECTBEHHOH CMECH H307O-
noB KaJHSl paBHA
Q, = 1,64.108

T 2,92.1012

Yrobu onpegenuts Maccosylo BrakiuBrOocTs KCl, maligewm,
Kakoe KoanuecTBo Kanmy cogepxurcs B 1 xr KCl. Monexyasap-
Has macca KCl pasua 74,55, aromuas wmacca xanus — 39,1
Koanyectso xanus #a 1 xr KC! onpenesgior H3 nponopuuy

= 7,38.10~% Ku/xr.

74,56 — 39,1,
1l k1 —X Kr
39,1

= (524 Kr Kanns.
74,5
3HaA MaccOpyx B-aKTHBHOCTHL KaaHg H €r0 KOJAHYECTBO B
I kr KCl, onpenesay MaccoBylo akTHBHOCTL XJOPHCTOTCO Kanusd

Q xa = 0,524.7,39- 10~7 = 3,87-10"7 Ku/xr,
unu 8,6-10° uacr./{Man.kr).

3uas coAepanHHe OCUIEro -Kajkd, NPOUIBOAAT AHAJOTHUEHE
pacuyeThi B-aKTHBHOCTH, OGychopneHHOR npucyTtersHem “K B
IPYTHX COASX HAM B OOBEKTaxX HCcAenoBaHust

JAas npuroropiensa o6pasuoBOIc HCTOUHHKE, T. €. Nipepapara
C u3BecTHOH MaccoBOH ZKTHBHOCTBIO, HBCHOJB3YIOT XHMHUECKH
yucTafl xnopucteiii kankfi (FOCT 4234—48). Cons KCI npex-
BapHTeNRHO NPOKadHBaKT hipH Temnmepartype 120-—130 °C B Te-
yeHHe 2 g, a 3aTeM PacTHPawT B (apdoposoi crynke. 3aTeM Ha
AHAJKRTHYECKHX BECAX ¢ TOYHOCTHIO - JO TPETLErO- 3HaKa OPAMO
Ha nopgnoKke oteewmsapr 300 mr. KCl. Hoayyernyo Hapecky
c/erKa yNAOTHRIOT uepe3 KajeKy, DOche- 9ero ofpasuoBmfl #€e-
TOYHHK CUHTAIOT FOTOBMIM M H3MEPSIOT.

Ouesnptio, nojHas [-aKTHBROCTD, CONepXalkascs B 300-mr
o0pa3nosoM HCTOYHHKE H3 XJOPHCTOTO KAaJH#, COCTaBAseT
246 B-pacm./mun. PeasibHo CHOPOCTb.CUETa OT 3TOFO HCTOUHHKE
#a MCT-17 °H nOpn HandMusl §OAJOKKH HHaMETPOM  OROIC
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17 mm cocrapaner 20—50 umn./mua. Tlpw Taxoll HeGouplol
CYETHOCTH HEOOXOAHMO TNPOBOAMTL H3MepPerHs 00pa3sluoBOTO
HCTOMHHKA NPH rpafyHpoBKe He menee 20—30 mMuH nnm cmmxe.
HHf CTATHCTHYECKOH NOTPEWROCTH COBCTBEHRO H3MEpeHHN,

YHoGHD NMPHIOTOBHTL Cepuio 0Bpa3nOBHX HeTouHnkas #3 KCI
ot 50 po 500 Mr ¥ CHATL KPHBYIO 3EBRCHMOCTE TPAAYHPOBONHOID
Kos(pduuKenTa OT Macen Basecky, [Ipn 9ToM B pacuerax akTHB-
HOCTH H3MEPAEMOTO fipenaparta HCROJBb3YIOT ' 3HAYSHHE rpazZyu-
DOBOQYHOTO KOBQ)Q)HU;HGHTH, KOTOpPOE® COOTBLTCTBYET MaCCEe H3Me-
pacmMol npolhl HeNOCPENCTEEHND HE HOAJOMKE.

TIpn nosipacBan#x Kan#esnM oOpPa3iUOBHIM HCTOYHUKOM cie-
AVET NOMHHTB, YTO XJOPHCTHH Kankll THIDOCKONHYEH, H C. Teue-
nHeM ppeMenn o6pasuobHl  ACTOYHHK DHXOHMT H3 CTpoA. Hast
COXPaHHOCTH €ro NOBEpXHOCTh CJieAyeT HOKPHITL CJ0eM TYyCTOro
UANONARKE MY 33KACHTL TOHKO# nnactuxaromofi nieHkod,
B KOTO;)OI"{ HEBeNIHKO MOrJoiIeHHe B-‘IBC‘I‘HH.

I7H Ke NPEeAOCTOPOKHOCTH [POTHE SCTAPEHHN® KaJHEBHIX
0GpasuoBHX HCTOUHHKOB CjeAver NPeAnpHHHMaTh ¥ B ciaysae
H3roTORAEHHSE HX B yawkax JJeTpH 4Jm TPAAYHPOBKH KacCeTHBIX
CYETHHKOR. _

TpajiyHpPOBKa H3MEPHTENLHLIX YCTAHOBOK HO OTAECHBHBIM pa-
AMONYKAWAAM, JI/in TDaAYHPOBKE HYXHL NpeNapaTH PaiHOHYK-
JKACE © H3BECTHEMH (M3 nacnopra) axktHpHocTAMH., O6HUHO 2K-
THRHOCTL 3THX NPCHAPaTOR CHAKWIKOM BeRMKE RAR TOrO, wrodu
MOWHO BOBLO ¢ NpHeMJEMOfi TOYHOCTHIO OTOBpaTh HYMKHYID LA
rpagyMpoBKH fo4x pactBopa. ITosToMy Beck pacTsOp HJIH €rg
onpelleicHHYI0 wacTh caeayer passecTh 6 H. comAkofl KHCJIOTOR
1o TaKoro ofpema, 9Tobu B KakaoMm My pasbapjieHHOrD pacTso
pa OMac HeOOXOAHMOE  KOAHUYECTBO  HYKAHAS, HAIpPHMEp,
200 pacrm./mun, 3atem m3 pazGamnenHOro pactsopa orfupait
no 1 ma pacTeopa B HATH CTAKano®, pa3bamrnmwT BOACR RO
40—-50 ma, sHocaT 60 Mr HocuTesas (Ha BecoByio HOPMY) H Bhlge-
JAYKOT €70 B OCAAOK B BHAE TOr0 XHMHUIRCKOro COSXVHOHUN, KOTO-
poe BBIIEAAETCA H3 aAHaAHsupyeMux npob. BuAeaenne xoveprero
HYKRHMRa HYXHO NPOH3BOLHTL Yepe3 HEKOTOPOe BPEMs, TaK Kak
npr pa3GaBieHEH HCXOAHOTO PacTBOPa PABHOBECHE MOTVIO HAPY-
LHIHTBCH.

I'pagyupoBKka ycTaHoBOX o uriphio-80. Ordupaor no 1 Ma
pacteopa ™Sr (200 pacn/mun . ¥Sr g,  cHAEXOPATeNbHO,
200 pacn./mun ®Y) B OATh XHMHHECKUX CTaKaHOB, pasbaBismior
1 u. consmHolt kucaoToll o 30~-40 MJI ¥ DPRAEBAIOT PACTROPH
nocutenel HTTpus B crporuns {no 60 ma na Becowyio gopmy, TO
ectb Ha Y20, # SrO). 3arem pacTBOpH KUNATAT ANA yAAJCHHA
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YLAGKECAOTH H OCAKAAOT GE3yroNbHEM AMMEaKOM THAPOOKHCH
HTTPHS, nan%uenﬂbrﬁfocanox oTOHALTPOBHBAINT. Bpemsa ornese-
nuA: ¥Y or ¥©Sr aanicusat. Ocaiok npoMHBAOT HebONBWIMMY
{(5—10 :Mn1) nOPUHEAMH BOZH. B KOTOPYIO AOOABAAIOT HECKOJILKO
Kanenh amMuEaka (2-—3 pa3a), BHCYIIHBEIOT HA BODOHKE, NOMe-
MamoT B THLAY, O3CARIOT M HNDOKAJHBRIOT 'NPH  TeMOCPaTYpe
900 °C b Teuenue 30—60 munH. [IporaneHHHe OCaZKH pacTHpaloT
B THLAAX CTEKJAHHBIME najxoukamu w no- 40 mMr ocagra nanocst
Ha CTAHZAPTHHE ANIOMRHHEBble NMOANOXKKH. 'CMauuBaoT -0CafgKH
4-—5 KanasiMH CIOHPTZ, PacnpelesifioT HX PABHOMEPHO: 10 'HOA-
JIO0IKKE, BHCYMIHMBAKT NOX JNaMnoff H H3MEPAKT CKOPOCTh CueTa
OT KaXNIOre H3 HSATH TOJVYERHBIX npenapaToB. Bpems u3Mepe-
HHSI H CKOPOCTL CYeTa 3ankceipaloT. C(penHee apHQMeTHYECKOe
H3 NOJYYEHHHIX DPesyAbTaToB HBCHONB3YIOT NS BHYHCIEHUR Koad-
disigenTa Mepecuera YCTaHOBKH no Y-

Ky = —0:200 o).
60N
rae Ky — kosdpibunrenTt nepecera s ®Y, pacn./mun; N — cpez-
Hee apHMETHYECKOS 3IHAYEHHEe H3 CROPOCTH cueta, HMI./Mum;
t— BpeMs, Apeoiuexmee c MOMeHTa oraenerHs Y no MomenTa
H3MEPEHUS, MHH; ) — NOCTOSIHAAA pacnaza Y.

Fpanyupoeka no crpouuuio-90. Torgac nocae duavTpoBais
THIPOOKHCH HABTPHS CTPORUHA OCAXAZIOT K3 GHABTPATOB, HacH-
[HEHHEM PACTBOPOM KapboHara-ammosmsl, Ocalxs ordaAbTpO-
BHBAIT, BHCYIIHBAIOT, 030A50T, Npokasksater. Tlo 40 mr ocan-
KOB ROMEIAIT HAa CTAHAAPTHHE TNOLJIOMNKH, CMaygBawT 4-—
5 KanasMy COHPTZ H BHICYUIHBAKT NOL JNaMuod.

VlaMepsior CKOPOCTH CUETd OT KaMAOFO H3 NHTH NPEnapartos
H BHUMCASIOT cpeiiHee apudMmerTHueckoe. Memxay orneacHmem
CTPOHUMSA OT HTTPHS K H3MEPEHMeM CKOPOCTH..CHeTa ¢ TOJIKHO
npoxonute Gonee 2 w. B 9rom cnyqae rpanyuposouHerft Koddgdn-
HHEHT HepecueTs BHYHCJIAIOT NO Q}OPM}"JIE

K, = -20-200 (10)
60N

I'panyupoBka N0 paBHOBecHOH cmecu cTpoHuua-80 u ut-
TpHa-90. IlpenapaTe OKHCH CTPOHIHSA, NOJYYEHHHE TIPH NpoBe-
nesuy paboryl no rpanyHpoBxe no %Sr-ocraensmor Ha 15 cyT.
noxa Y He HaKOMHTCH AC DARHOBECHOrO KOJHUECTEA, CHORA
H3MepRIoT WX cropocth cuera. Kosthdnurent nepecuera mHumnc-

RAKT H3 COOTHOIEHHS
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40{200 (St} + 200-0,98(Y}]}
60N )

papyupoeka no crponukio-89. O16uparT no { Ma pacTropa
agtHBHoCThIo 200 pacn./muM ®S8r 8 maThL XHMHUECKHX CTAKAHOB.
TlpnawnparxT pacToop Mesesa {~ 5 Mr) o THTPOBAHHMH PaCTBOp
crporuis (60 Mr Ha SrQ}, KENATAT HECKOABKO MHHYT DA YAA-
Jdenus yraexuciaorhl.  Ocaixs HOPOOKHCH Keje3aa OCAKIAIOT
fe3yronpHEM aMMHaKoM, OTQHILTPOBLIBAIOT M OTOPACHEAIOT.
Hanbine MocTynamT KK B eAyuae rpaiyHpoBkH no ¥Sr, Kosd-
dunreRT nepecueTa BRYHCAAOT no (10),

Tak wax %81 mcerna wozessercd ns npob mmecte co PSr
HY#HO OTrPafyHPOBaTk YCTAaHOBKY TaK, 4100l MOXHO Gniao
H3IMEPHTE aKTHBHOCTL npob no ¥Sr s npucytereny WSr. Has
ITOrO HAMEPAIOT CKOPOCTh CYeTa QT IPEnapaToB, IKPaHHpOpaH-
nex asioMrnpesoll donsrofl Tonmmunoft 96 MrfoM®, NpaxKTHYECKH
orcekamoweRl  B-uactuom ¥Sr (B = 0,6 MaB). Ilpu srom
ckopocts cuera 0T 881 (B = 1,5 M3B) yMmedbumresn nuits
B apa pasa. Kosdduuuenr nepecyera onpezensior no (103 npu
uamepensn N ¢ Qosasrofi, ronrumson 96 mrfem®

Fpanyuposxa no #ony-131. M3 pazbasaersoro pacreopa ™,
cogepxawerg 200 pacn./mug 3 1 Ma, orfupatot no | Ma B naTL
XHMHYECKHX cTaKaHOB. Pasfaeasior 1 B, asoTnofl kwenorof n
TPHANBAIOT THTPOBAHHKA paCTBOp HocuTens foma (mo 60 Mr wka
recoByio dopmy Agl). Ocawuawr fionucroe cepefpo, npHiAHBas
pacTBOp a30THOKHCHOro cepebpa. Ocankd  OTHHALTPOBHBAIOT
depes CTeKNAHHHE uabTp Ne 4, NTPpOMEBAIOT COHPTOM, BBICYHIH-
'BaloT B TeMHOTE npH TeMmneparype 105°C. Ocanox (40 mr) mome-
Wa10T Ha CTAHNAPTHHIE TOXAONKKH, CMayHBaOT 4——5 Kamiamu
CRHUPTAa N BHCYWMAB2WOT. VisMepnioT CKOpOCTL ©9€T2, W tpennee
M3 OATH NOJAYYEHHBIX 3HAUEHMii NCHOAL3YIOT JARS BHYACAERHA
rkostdHuMeRTa nepecueta (10},

Tak rak B! umeer Mannii nepron nonypacnana, ais rpaiyv-
POBKH H3MCPHTEABHOH YCTAHOBKE NO 3TOMY H30TOomy yhobnee
TIOAb30BATHCH HMHTATOPOM P-uanywenss 311
~ Tpanyuposxa no uesmnio-137. M3 paabasnerucrc pacrsopa
‘akrysuocThio 200 pacu.fumr ¥7Cs orfapaor mo 2 mn (mo
400 pacn./MHE) B NHTH XHMHYECKHX CTARAHOB NPHAHRAWT THTPO-
eaunbiit pacTeop mocutens uesus {no 60 Mr wa mecoBvie HopMy
CssBizlg) w puinapuBawT Zocyxa Ha Runsiied eomsmwoft  Bame.
[Npuansaot M) M neasnofl yRCYCHOH KMCAOTH H PacTBOP OKHCH
BHCMVTA B f.'[()!lHCTDBORO]JOﬂHGﬁ KHCIOTE A0 NMOMHOrO OCan aeHHs
neand. HarpesawT #a kunsplefl possdcll Gane INA YHDPYITHeHHS
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ocaaxa. OXnaXaaior B OTQHILTPOBEIBAIOT YEPE3 CTeKISHHEN
thusnerp MNe 4. TIpoMmBanotr 1—2 M7 JeANHOR YKCYCHOR KHCROTHI
H HeSoablIMMM TIOpHMSIMH 3bHpa. BHCym#usaoT B CyHIAIBHOM
wrady ¥ n0 40 Mr ocagka HOMERAIOT HA CTRHIapPTHHE HOJ0NK-
. CMmauuBaoT 4—5 KalyIAMH COHPTE, BHICYHIHBAIOT H H3MEpPSH-
10T ckopocTh cueta. Cpenuee snayenne {N) HCHOAB3VIOT AAH BH-
qyncenns Kosdmugenra nepecyera no ¥7Cs
Ko, = 40-400 )
60N

I'paByHpOBKA H3MEPHTEILHEX YCTAHOBOK C HOMOLIL0 00pa3-
UOBBIX MCTOYRAKOB CTPOHUMA-90 4 mripns-80 n uesns-137. [pa-
ZVHEPOBKY M3MEPHTEALHHX YCTAHOBOK IJ9 Onpexenenust conep-
®awen Y (craHmapTHan OKCAJATHAS MeTONMK2 aHamgHsa Tpod
Ha copepxanne B wux ¥Sr » 0Y), MOMHO NPOBOAKTE MO TORKOMY
06pasuOBOMy HCTOUHEKY ¥3 paBHOBecHONG ¥Sr -4 MY,

Vicnosbayn passHuHs B MaKCHMAAbHON IHeDrHM B-cOEKTPOBR
Sr (0,61 MsB) u %Y (2,18 M3B) MOXHO JOCTHYL DA3AIHHOG
ocaabieHdsy TOTOKOB P-4aCTHH OT STHX W30TONOB ONHMM H TCM
®e skpanoM. Cuoff NTONOBHHEOTO ocnabieHu® B aNOMHHWH
B-uznyuenus $Sr cocrasnaer oxono 25 MrfeM?, a 9Y-—150 mr/em?.

Tlpu 5KkpaunpoBKe PaBHOBECHOTO HerounHKA PSr4-%Y amo-
vungeM TonmuHEo# B {50 Mr/em? poTox B-yactiu ot Y yMeHn-
WHTCH BRBOE, & OT Y57 NOrMIOTHTCR NMOYTH NOMHOCTRID (YMeHb-
wHTes npuMepHo B 64 paszal.

Koapuunenr nepecgera AAA Y onpemenspT no gopMyne

Ay 0,693d
Ky — exp f -2 ],
YT, p( 150 )

rae Ay — aKTHRROCTE OBPa3UOBOr0 HCTOYHHRA Y, pacm./mun;
N4 —cpeguss ckopocts ¢%eTa 0T 00pasnoBOro HUCTOUHHKA, H3-
MCDEHHOTC € BAIOMHHHCBHIM - DEABTpOM  TojmuHol- d wmrfem?;
(d nomxno 6uTe Grusko K 150). amm./mun; 150 — enoft mosyoc-
nabGaews B-zactur PY, mrfom®

Mopobuyio rpafyHPOBKY MOMKHO NPOBECTE A DASAHYHBIX
TEOMEBTPAYECKMX YCIOBHI H3MepDeHHs ¢ TOPUOBHMHE CHYETYHKAMH
W HCHOJB30BATE AJS ONpencHeHHs aKTHBEOCTR npenapatos Y,0s
maceoil zo 50 Mr Ha CTAHAAPTHRIX HOANOXKAX. Ilpu aTOM HMeeT
MerTO HEKOTOpOR CAMOVORACLISHHE HM3AYUEHHs B Hpenapare, Ho
IA% BHINEYKA3aHHHX YCJIOBHE 370T addext Oyaer man u um
MOXHO npeRefpeys.
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Amomunuesnil sKpad TpH H3MEPEHHAX CKODOCTH CHETA QT
HCTQYHEKE. 9951 4 Y HeoOXQAHMO PACIOAATaTb K&K MOMHEO
GAHIE K OKHY TOPHOBOIO CYeTWHKZ,

flpumep. [lpu usmepenny #a PaAHOMETPHUCCHOH YCTaEOB-
Ke o0pasloBoro HCTOYHHKA 2Sr 4 %Y ¢ olweil akTHBHOCTHIO
10000 paco/MuE C© QJIOMHHHEBEM  QHIBTPOM - TOJNI{HHON
150 mrfem® mosnyueHa ckopocth cyera 1850 mmm/mun. Toraa
rosgriuugent nepecuera fas ®Y- Gyaer

jy— 10000/  0,693-150 __ 1000005 ,
T 2.185 150 2185

= 13,5 pacn./umMI.

Ecnn ckopocTh cyeTa mpenapata Yq:0;, Brlge/ieHHOro w3 npol
H H3MEPEHHOTO B TEX JX€ TeOMETPHUECKHX YCAQBHAX, DAaBHA
15 umn./uny, 70 aOCOMOTHAR AKTHBHOCTL TOFD Npenapata Syzet
A = 15 pun/Mun-13,5 pacn./umn. = 202 pacn./mMuu.

Koapumuent nepecyera JAA LHJAHHADHYECKOrO CHETYHKA
HAH KACCETH CYETHHKOS ONPeAeasfliorT TAKHM e crnocoboM.

[pumep. Tipemapar Yz0;, PaccMOTREHUER B NpeXLIAYLICM
npuvepe, HMeINHA axrusiocts 202 pacn./Mun; va HIMEADHIe-
CKOM CUETYHKE, Ha8eT CKopocTh cgeTa N == 9 pMIL/MHH.

Kosbodruuent nepecyera AaR HHAHHADHYECKOTO CHETYHKA
Oyper Ky = 202/9 = 224 pacs./ummn.

Ilpy rpajiyspobBke yCTAHOBOKE C TOPUOBHIMH CUETYHKAMH IO
TOHKOCZOHHOMY 06pa3uoBOMy HCToYHHEKY H3 (s rpamyHpoBou-
- HHA KO(PHUHEHT hepecyeTa MOAYYal0T aHaJIOFHUHEM 00pazoM.

[MpuMep. AXTHBHOCTE He3WeBOro O0PA3LOBOIC HCTOYHUKR
A = 8000 pacn./mun. Cxopocts cyera or Hero N = 482 uum.fmun,
Toraa Kes = 8000/482 = 16,6 pacn.fumi.

Tlpy HCcnmosib30BaHM¥ BHCMYT-HOZHAHOH METOAHKH MOJYyHalorT-
cq Opasus ¢ TOACTHM cnoeM. B atom ciayyae seofXogumo npu-
TOTOBHTE OOPASMOBRH HCTOYHHK C TaKoH XK€ TOJIIHHON cr0s HIH
BBCCTH NONpEBKY Ha caMenornomenne (p). Camomorzomenne
p-uacthy ¥'Cs B vocutene CssBizly yusTHBaWOT ¢ DOMOWIBLIO BO-
APaBOK P, 3ABHCAUIMX OT MaCCH HaBECKH HA NOMAOKKe {aua-
metp 17 mm).

Hpawumep., [Har nHapeckn CszBigly wmaccoit m = 455 mr
kospduupent p = 0,96. Orciona xoshbspueRT nepecuera Ang
AauHo# nasecky paser K. = 16,6/0,96 = 17,3 pacu.fumn.

Merton, onpeneaennn Gera-HYKAHHZOB C NOMOILIO aHaiM3a
KDHBBIX DAacHafia ¥ KPHBHX ociabaednn GeTa-H3JNYHeHHn B anio-
murnn. B pesyarTarte PaiHOXMMHUGCKOIO AHAAH3A Onpejpense-
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Mmufi pangouykAHA (BAN ero JouepHull OPOAYKT) BHAEASOT
BMECTe ¢ HOCHTeneM. B BhAGTCHHOM OCagKe MOTYT: ApHCYTCTBO-
BaTh NPUMECH ApYruX pamuomykiupos. Flosromy soammkaer
HEOGXOANMOCTD, €CJIH HE B CHCTEMATHYECKOH, TO XOTA OM.B Bbi-
GopouHOA NPOBEPKE BHACHEHHHX € HOCHTENEM ParHORYKAHAOL
Ha pAAHOXHMHUECKYIO YHCTOTY.- ,U,Jm ¥Y u vyknunos fioga aro
HETPYAHO cnenarb cnmaem Kpnaon pacmaja . aKTHRHOCTH, HO-
ckoabKy aas Y Tifa =60 u, a wykaugos homa Ti/; =8 cyr
{('31), Tifz = 2,3 v (¥}, T;/g = 20 y (']}, 7. e. meproan noay-
paciaga cpaBHHTenBHO HepesinkH. [as aodroXeeyulerc panuo-
nyknuga ueamn ¥7Cs (Tife = 33 roga) srvoro pasymeercs, cie-
Jath Henb3d. B TakoMm caywae cTposT KpuBYyo ochabhenusn P-us-
AyuseHust ¥Cs B aalOMMINH MO0 [EPBOMY CJOI0 NOJOBHHHOT)
ocnabiieHHs MpOSOAAT WMAERTHOUKAUHI0 BHAENCHHOR pAAHOaK-
THBHOCTH.

Onpeaeaenye nepHoja noZypacnaga PaaHOAKTHBHLX HYKiM-
A0B N0 KPHBHIM pacuasa. Ilan onpegenells mepHOXa noaypacia-
fla HeoOXOKHMO HIMEPRTh H3MEHEHNEe CKODOCTH CYeTa Rpenaparta
€O BPEMEHeM.

IIpenapaT noMemanT B 3ALIHTHEI JOMHK pazHOMeTPHuECKOH
YCTAHOBRH B H3MCPRIOT CKOPOCTh cucra. Buurranor ¢or. B asa-
CHMOCTH OT OXHIAeMOro WepHOLZ ncmypacnaxa HIMEDPEHHSH
TIOBTOPSIOTCH MEPE3 TaKHe NPOMeXYTRH BPeMCHU, urobm noay-
YHTh B TEYEHHe HNEPHOAA NOAypaciafa 3—4 3uaueHHs CKOPOCTY
cwera. Hanpryep, B cayizae ®Y npenapat HYXHO H3MEPRTh B CO-
BEPIIEHHO OLHHAKOROM MO OTHOIEHHIO K CUETHHKY HOJOMEHHH
yepes 15 u f0 Tex NMOp, WOKA CKOPOCTb cueTa GYACT OCTABaTLCH
ApPaKTHYECKH MOCTOSHHON MM JOCTHrEeT QoHa.

Hoayuennsle noche BRYKCASHAS (OHA 3HAYEHHS OTK/AAABIBAIOT
Ha rpalKe B KOODAHHATAX «BpEMA——J0TAPHGM CKOPOCTH CUETE™,
Ecar p mpenapate MMeETCS OAHH HYKJNA, SKCIEPUMEHTambHbIS
TOUKH pacmmo:xa‘rcs Ha HpﬁMOﬁ

Tlepson nonypacnafa ONpemgAsiqQT. 1O OTpesky abcmucchi,
COOTBETCTBYRL(EMY ~ yMEHBIICHHIO CKOPOCTH CfeTa B JABa pa3a
10 CPaBHEHHK ¢ A0G0M bLOpaEHOil Ha OCH OPAMHAT TOUKOA.

Ecan uepes skcnepHMEHTZABHHIE TOIKH HC MOMKET GHiTh npo-
neHeHa npaMas, CHeLyeT 3aKNIOUHTb, YTO B NMpEeliapare NpHCYTCT-
ByeT §oJee QAHOrO PaA¥OaKkERBHOrO HyKamia.

Ipu samiuun 5 npobe ABYX PaJHOAKTHBHEX HYK/HIOB H3ME-
HEHHE aKTHBHOCTH npenapata (A) ROAYHHAETCH ypaBHenHn

A = ayexp (—iat) + apexp (—Aat)s
Fde a; M 8z— AKTHEHOCTH NEPBOTO H BTCPOrO HYKJRIADB COOY.
BETCTBEHHD, Pach./MHH.
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Ecau nepholn noaypacnala HYKJAEAOB CYIECTBEHHO PasiiHy-
i {KaK p cayvae uzotonos Y i Y'Y}, npx RocTaTouHO GoMbilnx
IHABYCHEAX { c/araeMoe, XapaKTepH3yloluiee pacnaj OTHOCHTEAB-
HO KODOTKOXHBYIero msoroma (*°Y), CTaRHOBHTCS NpaKTHYECKH
paBHLIM Hym. B sToM ciygae nodiyaorapHgrMBYecKas KpHBas
IepexojiHT B UPSAMYIO, HAKJOH KOTOPOH XapakTepHsyer. HIMeHe-
HHE CYeTa AOJrOXuByulero koMnonenra (Y). Drcrpanosaspys
auHefinsift yyacTOK BAEBC A0 NEPECeuSHHA C OChIc OpAHHAT, HAXO-
AST rpadiueckn 3Hauennd ag eXp {(—agl) Aoaromusymiero paano-
W20TONE WNis KEHAOrO MOMEHTA BPEeMEeHH.

Paztocte A -—ap exp {—hol) = a(exp (—il}) HaHOCAT Ha
FOJdYAOraPHGMHYECKHH .TPaQHE H [DOAYYalorT OpsiMylo, XapakKre-
PH3YIOLIYIO pacnaj KOpOTKOXUBYIIEro H30Tona.

Has upeHTudHKaEHE HYKJISAOB NOJYYeHHEIE 3HAYEHHT NepHO-
0B roAypaciiafa CPaBHHBAKOT ¢ TABJHUHEIMM 3HAYCHHAMY .

Onpenesielne MakCHManbHO#l aneprin GeTa-CDEKTIPAa Do Kph-
seiv mornowenus. Haentudukanmio SyKAHAOB MOMKHO HPOROAMTH
N0 MaKCHMAaNbHOH axepra ux B-usnyuenus. Ecad uspectHo, yro
B pENapaTe HaXOAMTCA JHILL OAHH HYKNHZ, TO MaKCHMaJBHYIO
SHEPrHI0 ero B-4acTHH MOMHO DIPEJEIHTh IO CJOI0 TICAUBHHEOIO
ocnabaenusn (A}.

B moMuK CYeTHOH yCTaHOBKH NMOMEINAIOT NpenaparT, H3aMepHIoT
ero ckopocTh cyera (N;) H solunTalor $on. 3JaTem 3aKpHBaOT
ipenapaT ANOMHNNEROH POALTOH H3pecTROM ToaAmube d, Mrfem®,
(A onmpejedeHus TOMUUHE (IOALIH MIMEDAOT €e MIOMIaxb H
Maccy) onpeneasiior ckopocTs cueTa (Ne} H BHUHTAIOT QOH, TOrRA

A= -4 il )
2 Ni—N,

[To memy onpesensioT MEaKCHMAALHY SHeDrH B-H3AyYCHUS O
Tabanuam®*,

Ecnn B npenaparTe HaXoJuTCH HECEOJNLKO HYKJIHAOB, TO OT-
fAeJbHbBIE CHOH NOJOBHHHOrO ociabnedns Ay ONDPEAENsIOT H3 KPH-
BOA oCJalJienks, TAK JKE€ Kax RepHoubl NOJdypaciada M3 KPHBOH
pacnaina.

5.3. Hamepenue anbda-paHORKTHBHOCTH

OcoGesHOCTH 1-P2AHOBKTHBHOCTH CRA3ZHM C TEM, YTO O-H3-
JY9eHHE MOHOIHEPreTHYHO, 2 npofer a-YyacTHil B BElECTRE DYEH:

*Cubopr F. o np. Tabsnua mnaoronos. M.: M3n-s0 mROCTPanHOR Wik~
Teparyps, 1856,

*Tycer H T. Crpasounsik o PagMOsKTHBHUM W3Ayuewwss U 3awure.
M.: Menrns, 1956.
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MaJj (B Mrfcm?). D70 HPHBOIHT X TOMY, 970 TOHKOCHOHNHEIMHE He-
TOYHAKAME Q-YacTHI OYLYT "Te, ¥ KOTODHX ToJjllinga : MeHee
I mrfenmZ Bee ncrosnnku Tosme 10-mr/cM® fo/XEH GHTL OTHECE-
HH K YHCAY TOJCTOCHOAHKX. JIsi TOJNCTOC/IORMBIX HCTOUHHKOB
{npenapaToR) XapaKTEpHO, 4TO CKOPOCTL CUeTa OT-HHX HPA TPO-
YHX paBHHX YcioBHRX (5¢n)eRTUBHOCTD - YCTAKOBKH, NJOWLAAL
WCTOYHRKA M 7. A.) 3aBHCHT TONBKO OT MaCccOBOH aKTHBHOCTH
obpasia.

Annapatypa ans aasda-panuomerpun, s u3Mepenus q-ax-
THBHOCTH OOLIYHO HCHOAL3YIOT COHATHAAANMOKEHE CHETYHKH.
TakHe cHeTYHKH COCTOAT H3 CUMHTHANATOPE (CepHHCTHIR HUFE,
aRTHBHpOBAHHBI cepelpoM HGO HAPYFHM METa/NIoM), HaHecen-
HOTO TOHRHM CAGEM Ha NPOSpAuHyic HOLAOKRY (CTEKAOG BAH Op-
ranHyeckoe ¢rerno). CneTosuie BCARIIKH, BOIHRKAGUINS B CHHN-
THAAATOpe (MIOMHHOGOPE) HOX -BO3ALACTBHEM @-YACTHI, Apeob-
pasywoTcs $OTOIEKTPOBHEM: yMHOXKHETeaey (DPIY) B saeKkTpH-
YeCKHe BMIOYALCH, KOTOPHE DPErHCTPHPYIOT oOWYHEE mepecder-
uoie npuGopei. Tlo TakoMy NpHHUMIY NOCTPOeHH : 6A0K ASTEeKTH-
poBaHus c-usayueHHst DBO3A2-01 -«DBpycnuka» c [0aciiazbio
AeteTopa ~ 200 cM2, DPPEKTHRHOCTE PErHCTPAUHH  €-9acTHI|
¢ sueprHeft Goanwe 5,15 MoB pasna 40% npu Qone 5 mmn./Mun.

. Ilpn pabore ¢ a-cueTYHKaMH HeoOXOLKMO NOMIMHTD, YTO CBE-
TO3AIIHTHAY JWIEeHKa MeXAY HCTOYHHKOM H JioMHHOMOPOM
MON¥H2 AnGo OTCyTCTROBATE (TpOo6y MOMENIAT B CBOTOHENPOHH-
uaeMyi0 KacceTy), Au0o ee TOJIHHE AOMKHR OBITh 3HAYHTENBLHO
ueHblje npofera g-9acTHL.

Tlepes Hauagom pagoTH Ha Q-CURTYHKE HEOGXOZHMO BHIODATH
pafioyee ganpsKense Ha @3Y. C 370l USALIO CHHMII0T CYeTHYI0
# $OROBYRT XAPEXTEPHOTHRE. CHETNER XAPaRTORNCTHNE CHEMA-
€TCS! ¢ TOMKOCRCHHMM g-Hanysaredes (P9Pn), noMewleHHBIM
Ha TOM e PacCTOAHHH OT JIOMHHOMOpa, Ha KOTOpoM Oyiayr
HNOMEUATECS  K3MepseMbie OOpasuEl (510 BOIMOXHOCTH OiuXe
K MOMHHOGOpY). POH CUNKTHIAANHORHHX ¢-CYETUHKOB COCTOHT
H3 ABYX KOMIOOHCHTOR: mMyMH! 3V u colereseHHut Gor cueTyy-
Ka, KoTopulii obycaoBnes BO3ACACTBHEM .Ha JUOMHHOGDOH a-uac-
THil, HCNYCKAEMHEX C-DAZHOAKTHBHEMH SALpaMu npuMecell B ca-
MOM JIIOMHBOGOpe, '€ro DOAJOKEKH H HOANOKKH HCTOUHHKE, 2
TEKXe JAPAMY Paj0Ha H ero NPOAYKTOB PACHana, BaxXoNAlkuMi-
cAd B BO3AyXe MEXIAY JIOMEHOQOPOM H ROJANONKOR HCTOYHHKA.
3TOT KOMMOKEHT (OHa HECHJILHO 3aBHCHT. OT HANDAXEHHR Ha
GIY B oriuube oT yMor DY, AAK KOTOPHX XapakTepHa pes-
Kas 34BHCHMOCTL OT HANDAMEHHT.
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Tumnuuuifl BHA cuetunka {(Kpusas I) u WyYMOBOR XapakTepuc-
T {Kpusas 4) npuseied Ha puc. 17. OaHako 1npH nICxoM
KauBCTBC HCNOARIYeMunX ®3Y HX WyMsl MOTYT AexXarth B 0b8iacTh
€HeTa MMNYJILCOB.

Hamepenre aibda-akTHBHOCTH TOHKOCROHHBIX NPERAPaTOB.
Iipobern ¢-9acTHU B BCHICCTBC COCTARJSIOT BCEr0 HECKONBKO
MF na 1 e IOITOMY YCROBHIO TOHKOTO CJIOH OTRE4AIOT hpenapa-
T, TOAWHEE KOTOPHX McHbiie 1 mr/cy?.  PasuoMepHsiil  caoil
304B € UOBCPXHOCTHOH NAOTHOCTRIDG, MeHbute 1 Mr/cm?, cozmaTto
a NOAJOMKE OUeHL TPYAHO. JIpaxTHUCCKH 3TOT METOZ H3Mmepe-
HilH ¢-aKTHBHOCTH MPHMEHAIOT A48 ONPCAGACHHR (-a8KTHBHOCTH
AiikoeTel {¢ nebOJbIIHM COACBHM COCTABOM), 3AKATOB (HOCHE
PALIOXHMHYCCKOrO anaausa) H biastpos ADPA-PMIT-20, HOJ,
JIPC-1. Aas 97070 HEHOCPEACTBCHHO HA HOAMOMKE BLNapHBaioT
HECKOILKO MJA HechcayeMol KHAKOCTH., [loAaoKKy ¢ nojyuen-
NBM TOHKOCACHHLIM NpenapaTtoM NOMELAIT B CTAHAAPTHOC
NOJOKEHHE NOA CUHHTHAJASUBOHHLIN NAaTUHK Ha PacCTofiHHe e
fosee 2--3 MM OT TIOBEDXHOCTH JHOMHHODOPA H ONPEACIAHIOT
CKOPOCTh cueTa oT npenaparta No. Takuum e MeroaoM H3IMepsiorT
a-aKTHEHOCTL GHAbTpoB. B cayuae paxuomerpus GHALTPOB
OIHI-15 caeayer ppOAHTE ROINPABKY 1a MOTJOQULICHHC B MatepHa-
ae buaLTpa.

lMpurorosaeHue TOHKOCAOHHBIX oOpasuos. TOHKOCAOHHDIE
oBpazlisl FOTOBAT H3 AKTHEHHIX DACTBOPOB ¢ HeGOJALUIHM COACD-
AwABHReM (aJdaacTHEIX cosel {4aule BCErC 3TO PacTBOPLI — 34104
THl), fIOAVUCHUSIX DOE PajiNOXHMHUCCKOTO BBIACACHHA HIOTONA
H3 asaJgu3upyeMoro Marvepnaia. MapecTno HECKOABLKO METOACH
HPHTOTOBACHNSE TOHKOCAOHHLIX 00pa3uo8: BHNAaDHBAHHE aKTHEB-
HOrO PACTROPA Ha NOAACKKe {(caMuifl pacnpocTpaHeHHW# H jo-
CTYMHBIA), 3JCKTPOIHTHUCCKOE OCAMICHHEC H HCTApeHHE B Ba-
kyyme, TlpuMensii MeTOA sHLINapHBaHNs, AKTHBHBIA PacTBOP
HAHOCAT Ha FA8AKYIO, XOpouwo OOC3MHPCHHEYIO MBIIeHL. MaTtepi-
aja [MOAJA0MKH He AOJMCH PeaTHpPOBATE C aKTHBHLIM PacTBOPOM.
B xayecTsC NOAJSOKEK MOKHO HCMOALIOBATL HEPKaBCIOULYIO
craan teEnoa 1X18HOT, crekao, amoMunmdl, THTaN, XBapu, niatu-
ry. UYro6ul pacTBOp HE PacTeKAanCs H AKTHBHOE TNATHO 1IMEI0
HEOOXOARMBIC (OPMY H pasMmep, Ha NOMNOMKKY HAHOCHET KOALIO
H3 HANOHAAKA WJH Ba3CAHua,

J1s HpHroTGRACKEHS Aaka caeiver comemath 0,4 r moancma-
poaa, 0,1 r rapadmsa, b r GeH3oaa HN!  PACTBOPHTL KPOLIKY
MJACKCHTJI2Ca B EAXA0P3ITaNC.

Jlas pasHOMCPHOTG PACUPCACACHHA AKTHBHOCTH Ha NOLNOK-
Ke HeoOXOAHMO TPHMEHATH CMAYHBAIOUIHC BCINCCTRA, B KaNeCTRe

17 2. 3ax. 635 257



KOTOPBIX PEKOMEHEYIOT cieAykome: Brcyant (5 uacred no odwe-
My HHCYJAHHa (npogamuoro pactsopa) Ha 20 yactedi-2 n. HNO;
n 100 wacteff AHCTHAIHPOBAHHOH BOAM), TeTPASTHACHIAHKOND,
pasbasnenuL ZHCTHAJMHPOBAHHOR BOAOH, aabOyMHH, MOAOUBYIO
KucT0TY, Komanoanil. Tlepen akTHBRLIM pPACTBOPOM Ha NOJAONKY
NPEeABaPHTENbLHO HAROCAT [—2 KanaH CMaYHBAIOIICrO RCHICCTRR
H PACTIPEACAAIOT CTEKAAHHOH Nancuxoll no nACILaIH.

AKTHBHBIE PACTBOP HEHOCHT MHKPOTHNETKOHN LEJAHKOM, 7ac-
TAMH HJIIl B BHAC MO3aHKH. EclH pacrsop HAHOCAT Ha MeTans-
YOCKYIO TIOAJOMKY, TO NOCHC CYILKH ofpasibl MOKHO NPOKARUTH
Ha JJCKTPOIIHTKE JJS yAaACHHS aeTyyux codqeit. Ilpu cyuse
Heab3s NOMyCKaTh KHMNeRus u pasfpsiarusanms pacrpopa. flas
5TOro HHGpPAKPACHVIO JaMAy NCoOXOAHMO BKAKMATE Yepes aBTo-
TpaHchopMaTop H TEMREPATYPY CYWIKH NogofpaTh  OibTHLIM
nyTeM.

Bepxstuil npexea KoNHYecTsa q-H3IYYATENA HA MHLICHH onpe-
HeASLTCA CAMONOrACUICHHEM B OCAAKE, a HHKBHI Npeaese—ypoB-
rneM ¢oHa, AONVCTHMLIM BPEMCHEM H3MEPCHHA ¥ TpOBOBaHHAMHE
TOYHOCTH.

AXTHBHOCTL NOJRYYMEHHOrO npernapaTta GyAeT

A=E{T0Hx'Ns (11}
roe A — akTHBHOCTHL npenapata, Ku;- N —ckopoctb cuera or
npenapara,  HMIO/MBH; Koonx— KOG dHUHEHT  niepecyera,

Ks#f (umn./muy) aas TodwKochofiHoro Tipenapata.
Kosthdnuueur Ky, onpenensor no gopmyie

Koo = o 12
TORK 2_’22_10!2?] 3 { )
rae 2,22-10"2 — yneso g-pacnanos B MHHYTY Ha Ku; 1 — sdder-
THBHOCTL CUBHTRAAAINROHHONO NATYHKA, T. €. OTHOWIEHHC UHCASZ
3aPCTHCTPHPOBANHBIX @-4aCTHI, K YHCAY @-PACTIAA0E, NPOHCXO-
AAWHX B 0OPa3HOBOM HCTOYHHKC, HMIL/pach,

Han onpeneaennst  ap;EKTHBHOCTH  yCTaHOBKH (1)) TOHKO-
CAORHLIT IPAafYHPOBOUNEE Q-NPenapaT noMeulator B CTalAapT-
HOE FQJAOMCHHC FOZ CHHBTHAASUHOHRBIL RATYHK H HIMEPHIOT
CKOPOCTh cucTa OT Hero {Nase }, 1 BHYHCASIOT N0 dopmyane

N obp
Aoep

rie Ags, — aXTHBHOCTS FPAAVHPOBGUHOrO NPCHApATa, PaciL/Mut;
Ngop-—CKOPOCTh CUETA OT.TPAjlyHPOBOYHOrO NpenapaTta, HMm./Muil.
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[Tpusmep. [lpn uamepennn oBpasuoBOro HCTOYHNKE, 8 AAC-
NOpTE¢ KOTOPOre ¥YKaszaro, 4to of gaeT 400 u-pacnanos o MUHYTY
na 4m (A g, = 400 pacn./muin). onpeseacsa CKOPOCTh CueTa:
Neogp = 100 nmn /v Togctapns 310 avauennc 8 {13}, noayuum

100
400

Bocroapaosastines (12), onpeaeany rpagvupoBOUHbHL KO-
runseny

7 = = (} 25

i 1 1
I fommeg < o =18 10712 | .
o 00 10 0.95-2.99- 101 Raif (1an. i)

man Koy = 4 paca./umn.

Haflgeunoe snauenue K, 33HOCAT B MacHOPT YCTAHORKIL,

Takum oOpa3oM, s ONPCACJCHHS AKTHBHOCTH TOHKOC/OI-
HOTO Hpenapata HeoOXOAHMO B BHODAHHLIX YCJAOBMAX H3MEPDHTH
CKOPOCTh c4¢Ta OT Hero (N}, B3ATL H3 HACNOPTA YCTAHOBKH 3Ha-
yende xoxdduuHenta K. H poactaBuis ero B (11},

Ounpeaenennc MaccoBod axtHpHocTH (Q B Kefa man Ku/kr)

ipOH3BOUAT IO (opmyae

Q = Ap/P,
tjie A — aKTHBHOCTR Mccaeagyemoro obpasuna, Ku; p— kosddit-
UHEHT KOHUEHTPHPoBauusa; P -— Macca npolul, Kr, uam obbeM
npodnl, a.

Hameperne Maccosol ain(a-akTHBHOCTH TOJCTOCAOHHEIX
npenaparos. ToJCTOCACHHBIM CUYHTAIOT Npenapar, ToAL(MHA KO-
Toporo foabiwe npofera ¢-uacTHL B Aansom selgectse. [paxm-
YECKIH 3TOMY YCIOBKIO OTBEHAIOT Npenaparsl HE Jo0biX 304bHbIX
OCTATKOB H NOLOGHBIX MATepPHaIoB TOMUWHOR 8 1—2 mMm (no-
pSAKE HECKOABKO jecnthosm Mr Ha I cm® n Ooaee). Ilpn onpeac-
ACHHIL MACCOBOH  ¢-aKTHBEOCTH  TOJCTOCAONHBIX  npenaparos,
TAHKE KaK H ApH OHPC,EIEJICHHH Maccorol ﬁ—ammnmcw B TGAC-
TOM CHOE HET HCOGXOAHMGCTH PON3BOANTL B3BCIIHBAHNE HABCC-
KH, TOTOMY 4TO CKOPOCTH cueTa of npemapara (N) nponopuno-
HaJbHa CT0 MAaccoBOH ¢-aKTHREOCTH W HC 3aBHCHT OT Macch!
1HABCCKY.

flpuroraopaenue TOJNCTOCAORHBIX APENaparos. ToACTOCAGHING
NpCRapaThi TOTOBAT CACAYICLNM 00pa30M: 304y TIHATCALIIO pac-
THPAIOT, TepeMelinpaloT, A0bapasiior auetod (HAM chUpT). caer-
Ka DOACYLIYBAKNT K BJAAMNYK DECPEHOCAT HA CTAHAAPTHLIC MHIWUE:
i {Tapesourku). Hakpoip Kadabkoil, oOpasun NOATRCCCOBLIBAIOT
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AR NOAyuenns posnOf noBepxrocTd. M3 30am  oanoli npobu
FOTOBAT 3—5 CUCTHHIX NPENApaToB, MO Pe3yJabTaTaM HaMepeHuil
KOTODHIX ONpeAeasioT CPeHIOI CKOPOCTh CYeTa.

Onperenenne mMaccoBol atbda-akKTHBHOCTH '€ TIOMOLIbLIO TOH-
KOCAOHHOTO 0Gpa3loBOTO HCTOYHHKA. MacCoByio  akTiHRHOCTDL
TOJACTOCJIONHOrO npenaparta MOAKHC ONPEARAHTL H3 BHPAXEHHS

Q = Kroaer N, (i4)
rae Q- yneannas a-aktusuocts npenapara, Ku/kr; N —cko-
pocTh CyeTa OT npenaparta, HMA/MAH, Kioaer — KO3DgHnuenr

nepecyera, (Ku/kr}/{uvno/mun).
Buiuncnenue Kyg,e HPOH3BOAAT RO hopMYie

K rozer == 9- 10-7Sp8, (15)

rae 9+ 1077 — ko PuuHenTt, NOAYUEHHBIA. [PY  TEOPETHYECKOM
BHBOAE Popmy.ikl; S — miowaAe npenapara, cM?; 11— shderTas-
KOCTL VCTAHOBKH, OnpeledsieMan Tak Ke, KaK H RPH H3IMepeHHH
@-BKTHBHOCTH TOHKOCJOHNHBIX HPenapatoB, O-— CAOH BeulecTsa,
NPOXOAA Yepe3 KOTOPHH q-uaCTHIA TEPSeT TaKyio JOJK Cpoeil
SHEPFHH, YTO OCTABLICHCH 3IHEPIruy OKa3LIBACTCH HEROCTATOWHO,
4oLl OHZ MOraa ObiTbh 3APCTHCTPHPOBAHA CUHHTHAARUHOHHLIM
AATYUHKOM, Mrfcm2

Beanyuna & Bcerga Mesbiie npofera a-4acTHIL B AANHOM BC-
HICCTBE H 3aBHCHT OT 4YBCTBUTENGHOCTH YCTAHOBKH, rCOMETpUn
ONBEITA # JHEPTrHH q-uactHU. BBHAY TOTO, YTO SHCPrHH @-YaCTHY
naufoaee YacTo BCTPCUAIOUMXCS ¢-H3NYIaTENel HMeeT ke OuewHb
SoAbiIAe DAIANUHA, ANA AAHHOH VCTAHOBKH H KOHKPCTUBIX yC-
JOBHH H3MepeRWs § MOXHO CYHTATH BCAHUYHNOR NOCTORHHOH H
CONPEACARTb IKCTICPHMENHTAABHO. I8 3TOr0 TORKOCNOAHLE -He-
TOYHUK TOMCINAWT B TQ XKe TOAOKCHHE, HPH KOTOPOM ONpeicasn-
AH 1, 11 HM3MEPST CKOPOCThL cYeTa oOT Hero. 3aTeM CBepxy
a-HCTOYHHKA RAZAYT 2JIOMHHHEBY©O (QOALTY  roamuuoi |—
2 mrfcy? H ONPCACASIOT CKOPOCTH CYETA.

Beanuuny & ewuncasior no dopmyae

a:d—ii~, {16)
N—Ny
rae N —cKopocTh cuera OT q-HCTOUBHMKA, WMIL/MHH; Ny — CcKo-
pPOCTb CYETa OT TOFO WCE U-MCTOMHHKA, MOKPHITOTO AJIOMHHHEBOH
goabroit  Tommuinoi d, HMW/MHH; d — TOJFWHHA ASOMHIHCBOTH
doanri, mrfem?,
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Hainennrole 3nauenns v, 0 ¥ naomals S, na xotopweix Gyayt
NPOH3IBOAHTRCSL M3MOpPEHUS, NOACTABARIOT B (ID) M BuIUHCANIOT
Kmﬂuaz

3naucaue Kosppuunenra K,y 3aHOCAT B pacnopt Aanuof
VCTANOBKH If HCNOABIYIOT BJST BBIUICACHHUS MAacCOBOH (-AKTHBHO-
CTH H3IMCPSIEMOTO npenaparta.

Taksis oOpazom, AN ODPEACACHHS MACCOBOH w-AKTHBHOCTH
30411, TIOYBLI H T. N. TOCJAEAHIONO TOMEIIAKT pOBHLIM CIOEM B
1—2 MM n1a noANOMKY Oe3 NPeABAPHTEABHOTO B3BCHIHBALHA fa-
secki. Tlaoulanns NOAACKKH HC JIOMKHA NPCBRIaTh MIOUALN
Jiompucdopa. Topaomky © nasecxolt npols NoMenaioT nod
CHHHTHATAUNOHNLE Ja8TUHK H ONPCACARIOT CKOPOCTHL CHCTa OF
npotGsr {NY. Npy atom nano, ¥1o0ul NOBEPXHOCTE TOACTUCACHHO-
£O [IPERAPATA HAXOMNAACL HA YPOBHE Da3MeuICHHA TOHKOCAOH-
HOFG NPCRApaTd NMpi ORPCACACHHH, 1] H 6.

Haiinennoe 3naucung CROPocTh cueta npenapata (N) 4 Ko-
et Kg.ry B3RTHH H3 TIACNOPTA YCTANOBKN, [CACTaR-
g1 B (16), no KOTOPCH BBLEACARIOT MaCCOBYI0 G-BKTHBHOCTB
HECARAYEMOTO MaTeprana 8 Ku/xr.

Mpumep. CKopecTh CUETAR OT TOLKOCJAORHOTD 0Opa3uOBOTe
npenapata WPy Nygp = 100 Maur/MuM, aKTHBHOCTL Agsp =
= 400 wau./fuun.

CKOopoCTh CcHeTa 07 3TOTrO KC NPERapara, HO 3AKPHTOI0 810~
mutiepoll  QoAbrofl TowusHoi d = 2 Mmrfcm?  Oyaer Ng o=
= 385 umu./mut.

[TA0IAAbL HCTOABLIYCMBIX TDAAOKEK S == 19 cmZ

Toraa no (i3)

Nosp 100 095
WXL, 400 T
Mo {16)
8 =d N o 2 mﬁ—*;m = 5,2 mrfcm2
N—Ng o -385

* Cipors rovopd, w (15} scolizoassu noactamntie & AnR MaTepuana ob-
rasua {Spsp. KOTOpoe onpecsrior no naftzewnosy § ans amomnnua (da1)

. [ld]
N2 COOTHOUWICHHS dopn=bAl— b rre A AL - atouuas Mace TAL Agsp — Cped-
olip Al altp

R ATOMEAH Macca Marepnaqa ofpasia. Ho T1ax kax ¢ oanolt croponsl, onpe-
ReAHTH Agbp, TPYAHO, & € ApYTofl — Qa8 GOJAbWAECTSE npol NOUBL K I0ABHEIX
oCTaTROR Agsp Woaebaercs B nppeaenax or 23 a0 30, 1o ¢ ToukccThio 10-—15%
MORHO GPHHATE, w10 dogg = VAT
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Ha (15)
107 .10-7

K ozer = 9:10 = 9-10 =3,6- 1078 (Ku/Kr)/ (umn./ymun)
Snd 16-0,25-5,2

3nadenne xospduuuenta Kygur 3AHOCHT B HACTOPT yeTa-
HOBKH.

fipusmep. Ilpn MamepeREH NPCAAPATA 3045 CKOPOCTH CHLTA
{N) oxasanacy pasHceit 7 uMm/Mpn: Torga Maccosas o-akris-
HOCTE 3oam Q, no {14}, 6viaer Q= Kiper N =36-108.7 =
= 251077 Kn/kr 30ab.

MTpumeyaune Ecait weobXORRMO OOPCACTHTE o-dAKTHB-
HOCTL RPCHAapata BPOMEXMYTOMHOH TOMMBHLL (NODSIAKE HCCKOAL-
Kux Mr Ha 1 cm?), npubamxelHpie M3MCPCHIS MOIKIIO TIPON3BO-
NHTL WO METOAHKE AJIA ToHKochofinoro npenapara. [Ipn stom
CJOCAYET YUMTBIBAaTH NONPABKY Ha CaMOUONIOLILHHE w-4actin
B BENIECTBE HABECKH.

d

p: v S——————
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tae d— TOAIKHA BABCCKKH, MrfcMm?, &-— BeauumnHa, onpeacase-
mag u3 (16}, mrfcm?

Jlns nepexona OF MacCoBO# @-aKTHBHOCTH 304L K MaccoBOH
u-aKTHBHOCTH -00bEKTAa OOCACAOBAHHSA PacuyeT TPOH3IBOAAT 110
dopmyie Qu = pQ, Tie 1 — KO3PPHUHEHT KOHNECHTPHPOBAHHA.

Pacuer akTHBHOCTH npenaparta NPOMEKYTOUNON TONMWHBL €
nonpaBkofi Ha caMonoraomense (A ) UYIKIO TPORIBOANTL 1O
dopuydie A, = A/p = A/l —d/28), rthac A - g-akrumiocTL
TOHKOCJOHHOro npenapara, onpeaensemas no (1), Ku.

S¢peKTRBROCTD PETHCTPAUHN  G-H3NYYCHHR  TOACTOCAGHHOTD
npenapara MOMXKHO OHENHTB IO QOPMYIC Ngper = 1.1- 1098104, %,
TOC Troscs —3PpCKTUBHOCTE perncTpannt, {(wmnfmuu)/(Ku/rr).

Pacyer BeNNUYHHB fyozer RO3BOARET TOABKO OUCHHTH CC BCAN-
unny. Kak puano uH3 puc. 17, 1o (KpuBas 1) W Maase: {Kpu-
sas 2 H 3] Hc NPONIOPUHOHATBEL APYE APYFY NPH pasAU«iLX ira-
ApAMCHilnN. Pacucer Aaer Bepnoc 3HAUCHUE oo HPH Ranpn-
AEIfHH, COOTBCTCTBYIOIUCM NJATO CHETHBLIX XAPAKTCPHCTHK TOil-
KOCJIOIHOTO 1t TOJICTOCHORHOTO KCTouiHnkoB. [IpM Takux sanps-
MEHHAX Aan OOAbIIHHCTBA O~CHETUHROB Xapaktepua OGoaniuad
CKOPOCTL cueta wyMos GIY. TIpy MeHbUIMX BATPHAKSIN pac-
YT AA€T 3ABBIUICHHOE 3HAUCHHE gy BPHUCM CTONCHL 3@BRILIC
HHA 3aBHCHT OT LANpsKeHHs, npuacwentoro x GIY.

Kpome Torg, ans ©-CHETHHKOB, ¥ KOTOPHIX JdOMHHOPOD de
IKPAHNPOBAH A iOMHEHEBON (oaLrol, XapakTepHa 3aBHCHMOCTL
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(pPCKTHBHOCTH PCrHCTPAUMH OT OKPaCKH npeuapara (Werowit-
xa). Ovo cpA3aHE © TeM, YTO NpEnapar HrPaeT Podb OTPaKarcds
CBCTA BCMbIUWIEK, BO3HHKAIOUHX B JAWMHHOPOPT nOL BO3ALH-
cTBHeM g-yacTun. KOJHYCCTBO cBera, monajawuerc ua Goroxa-
toad PIY, K, CACAOBATEABHO, AMIVIMTYAA HMOVALCOB jla alOLC
PIY 3aBHCAT OT KO3POQHUHEHTA OTPAKEHHA CBETE HCTOUYNMHKOM.
Cyernpic XapakTePHCTHKY A5t KpalHHX cavuaes (Geamit wouep-
nnidi npenapar) #30bpaxenst aa puc. 17 {kpusee 2 1 3).

Bee 9To gpHBOAHT K HCOOXQAHMOCTH LISl TOYNCGFO ONpeaCac-
IEHH (-AKTHBHOCTH 1TPO0 HArOTOBHTL KaanOpoBOWILIC HCTOULLRKY
PA3NGH IBCTHOCTIL, C NOMOLULIO KOTOPHIX CHHMAJOT CUCTHBIE Xa-
PAKTCPHCTHKI, ORPeAedsioT pabouce panpsikenuwe (Uo KpHTC-
pio g% Ngl, 3(PEeKTHRIOCTE  PErHCTPAUHI B (BOH  VCTAlIOBKH.

Bee gauiblec 3a3HOCHT B DACOUPT YCT2HOBKHL

Onpeaenenne MAcCOBOH #ab(a-aKTHBHOCTH C NOMOUILIO TOJA-
CTOCA0IHOTO O0PA3UOBOT0 HCTOYHMKE. YA00HO ONPeRCIfTh MdC-
COBY10 u-aKTHBHOCTDL EIPCHBPETDB B BHAC 34/ibi, CpaBHIBad cC C
TOJACTOCHOHKBIM OOPa3UOBLIM HCTOHUHKOM,

Jas rpapyupOBKH YCTAHOBKH OOPA3HOBLIL HCTOUHEK FOTOBAT
caeAywuitM obpasoM: B YHCTYIO 30y BHOCAT OHPCAGNCHHOE KO-
JHYecTs0 ApokanufpoBaHHOro pacTBOPA TOMD H30TONA, KOTOPHIl
HYIKHO ONpeAenT: (KAH APYroro, 1o ¢ 6aH3KOR sueprueit), das
AVYUICTO CMAMIBAHHA 1 PABHOMCPHOIQ pacupeiedeHHst H30TONA
AVGABNAIOT BOAY, AUSTOH, CHUPT. 30y TIMATCABHO AEPeMELIBa-
10T, CACTKA NOACYIMHBAT I NOMELIAIT Ha aioMHHHEesble NOA-
A0KKH {3-—5 wt.). IaMepsoT cKopocth ¢Yera OT KaAoft MuLle-
Hi H OepyT CpefRee 3HaucHue.

Onpeiensor  kosgduunest nepecuera (rpajyHpoBOuHEIR
koz(phdinuent yeranoBru) K = Q/N, rae Q — maccoBasg axtTHB-
HOCTL TOACTOCAOHHOIO TPaagyHpOBOMHOTO mpenapata. Ku/fr i
Kr/kr, N-—cpeanss CKOPOCTL CYeTA OT CEPHH RPHIOTOBACHHBIX
TOJACTOCAOMHIILX OOPA3LOBLIX HCTOYNHKOSB, HMIL/MHMN.

Hecacayemyio npoly packiaaibiBaioT TakmKe Ha 3—5 Muue-
nch, OHpCACanIoT CPCANICIO CKOPOCTL CHETR [l HCKOMVIO AKTHE-
HOUUTH

A - K (Nﬁp - th’:}: (}?)
TAC A — MACCOBAN UKTHBHOUTL MaTcpudara upenaparta, Knfir;
Ny CKOpoCT: cuera doua, nMm./miH, Ngp — CpCanss cKopocTh
RpeuapaTa, uMn/aun; K — rpazayuposodibii KoygupHuHeHT vo-
Tanopki (Ku/ur}/ (s, /mun) .

AlIst NepexoAa K aKTHBHOCTH O0BCKTA HCCJACAOBAHHS PC3ViAb-
rath, noayucHnpe 1o (17}, 1eant Ha KOIPQHUMEHT KOHUGHTPH-
poBauin (O30JeHHA U T. 4.). )
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IIpn npHroTOBJNCHHH TOJCTOCACHHBIX- OOP43LOBHIX HCTOUHN-
KOB HeoOXoduMo OpaTth 304y TOIO Xe THIA M UBETA, 4TO W 30J1a
HeeaedyeMblx - npob, Tak Kak 3QOEKTHBHOCTHE  PETHCTPAUNE,
K&K yKa3alo Bhile, 3aMeTHO MCHACTCH B 3aBHCHMOCTH OT HBCTA
k OPEKTHBHOIO aTOMHOrG HOMEpPa 30Jib,

MaMepeHun q-aKTHBHOCTH METOAOM TOJCTOCJACHHBIN npena-
PATOB NO3BONAIOT MOAVYHTHE HAAMKHELIC PC3YJABLTAThl, HO NPH ITOM
HEDOXOAHMO CTporo cobawhAaTtk CACAYIONIHE YCIOBHHA OTHOCH-
TEABHEX H3Mepenii:

1. OGpa3uosblii HCTOYHHK TOTODST H3 YHCTOH 304b C VACIb-
HOH MACCO H LBETOM, HTQ H Y 30Jb6l HCCACAYEMBIX Npod.

2. PaauoakTtueunit HYKAHZ B OGPA3MORHIX. HCTOYHHKAX Il B
HecaeAyeMulx npofax HOAMCH OBTH OLHHM H TEM JKC,

3. O0pasuoBble HCTOMHHKR M CYCTHLIC 00pasnnl. HpHIoToB-
JACHIIBIE A H3MEPCHHS, AONMEB HMETEH OAHHAKOBHE PaszMepbl.

4. Tecomerpus H3Mepenns -00PA3IOBOTO- HCTOYHHKA H H3MEe-
pAemMoro obpasua. aoaxua OHTL OAMBaROBOH.

Metoa Beepeniin aKTHRHOCTH 8 CUMHTHAARTOP. B nochenusc
TOABL B TNPAKTHKY palNOMETPHUECKHX HaMepeHHH Onomarepia-
JIOB BCE 1HPE BXOAMT MCTOZ BBCICHHSI aKTHBHOCTH B CUHITHA-
aaTtop. YyscTBrresbHoCTn Merofa 10-H—107% Kufa nas soi-
HbiX PAcTBOPOB vpaha u noaouus u 1073 Kufxr aas P9Pu ouo-
TKAHRAX.

OcanoK, cofepxalwkii Q-H3AYHaTeAb, CMEILKBAIOT CO CUMH-
THAAATOPOM B RPO3payHoH UWJIHHAPHUYECKOA KioBETC B iICH-
TpahbHOH cpenle.

TTpn THlaTeABHOM TNCPEeMOIINBAHHE, YACTHUL CHHATHAINTOPA
(JeTEKTOpa) OKPYKAIOT 4acTHUB oOcajika, Hecywne na cefo
(2-aKTHBHOCTH. [IpH Macce akTHBHOTO ocalka 25= 15 mr macca
CUHNTHAAANTOPA . A0AAKNa OHTh OKoNo 120 mr. Taxkum ofpazowm,
PE3KO COKPAIaeTcst PaccTORNHC MCEXKAY ACTCKTOpoM 1 npodoi,
yMenrbiaercs agdekT caMOnorIOMCHEsT B CJA0e CYXOro OCTatKa
If FEOMCTPHA PerHCeTPauin npubanxaeren K 4 . ITH NPCIMYLILC-
crBa 00ECHCURBANOT BLICOKYI 3QPCKTIBIOCTE PEruCTPaRuH 2-4a-
ctuu (90—100%). B xavecTBe CHHHTHAJATOPZ HCMOOABLIVIOT CBC-
Tococtas K-49, K-12, ®C-4. Momxuo npuusth 10000 A10MHHO-
thop Ha ociose ZnS ¢ KOPOTKKEM BPCMCHCM [OCAECHEYCHNS, TaK
KaK OT 3TOT0 BpPEMedH 3aBHCHT BPeMs BBLIEPIKKA Hpobpt B TeM-
HOTE€ 20 Hayaqa u3McpenHA. -Keaarcibuo, 9700ul aKTHBHLI
ocajvk Gna Gesoro upera, NOCKOJLKY HaABUEE OKpackk ocaal-
AACT CBETOBble BCnblMiKH, [IAR NPHroToBJCHHA cyeTnore obpas-
Ha B CTeKJAHHLt (TOMMCTHPOJOBHIHE) CTakaHukk, Kweety (3),
NePEHOCRT BKTHBHHEIA 0Cajok # ZoGasamior NOPOWOK CLUHTI-
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aatopa. (OaBako npH JOIbUIHX KOJAHUECTBAX CROM CUHHTHANATO-
pa NepectacT ObLITh NPO3paUHEM K COBCTBeunbLIM Benninkam). Bee
ePCMCLINBRIOT B HefiTpaabliofl opefe {CcnHpT, auUeToH, BoAa AAH
PaBuOMEPNOTG DACTIPERCASHH AKTHBHOCTH B CAOC CHHMHTHAIS-
TOPa} H NOACYINHBAKT, CBEPXY HACHINAKOT €uie CJIOR CUMHTHAEAS-
topa (100—200 mr) —cnoft oTpamarens, YBCAHUHBAOUME 3d-
(pexTunnocrh perrerpaunn. ITocae storo o6paszen rotoB pas ia-
mepenus. Kosery ycrarasimpaloT Ba Qortokaton ®3Y (2),
NPCABAPHTCABIG CMA32B €7D Ba3CANNOBLIM MacaoM AAS Aygnie-
ro ONTHYECKOro KoutakTta (pHC. 5). @orokatoa PIY n usMepi-
TCABHYK KIOBETY NAKPHBAIOT CBCTCHEHPOHHUACMLIM KORNAKOM
{1). DulacpxuUBaioT HCKOTOPOE BPEMS AJAH BLICBCUHBAHHH CliHi-
TRAJRTOPA H HIMCPSHIOT AKTHRHOCTH Npobni. [lofobusim 06pazom
rOTOBAT H GOHOBYID KIOBETY, BIIOCH B CHHHTINLIATOP TAKYIC Ke
IIABCCKY YHCTOH 3048,

flpnuenenne goroyMuomuTean ¢ Goaniuoft nomaAsI0 HoOTO-
KATOADR MO3BOJRET YREAHYHTL YYBCTBUTENLHOCTL METOMHA.

5.4. TaMMa-CHeKTPOMETPHYSCKHE METOAb AHAJIH3A

P uIKUECKHE OCHOBL FamMMa-CAEKTDOMETDHYECKHX METOROE. Y
PAAHCAKTHBHLIX HEYKIYAOB y-fiepeX0Abl XapaxKTEPH3YIOTCH HCRYC-
KaHHEeM MOHOSHEPreTHUeCKHX y-KBAHTOB ¢ M3BECTHRHIMH KBAaHTO-
BLIMH BHIXQHEMH ¥ BPEMECHAMH JKH3HH BO30GYHACHHBIX ypOBHEH—
HePHONAaMH RoJypacnapna., Mamepss 3HEOPrHyo M HHTCHCHBHOCTH
HCOYCKACMEIX §-KBAHTOB, a8 TakiKe OLEHHBas NePHOL noaypac-
aaa HX OTACALHBIX MOHOIHEPTETHUECKHX FPYIHI, MOMIHO ORAHO-
SHAYHO HHACHTHOHIUPOBATL PAAHOHYKAHAL B KH3yuaemoM 00-
paszue ¥ IDOCTATOYUHO TOYHO OAPCAEAHTh 20CONIOTHBIC 3HAYCHHS
X AXTHBHOCTH., JTH 3aJayH pellaloT y-CNCKTPOMETPHYCCKHE M-
TOABE AHadH3a C MCAQJbL3OBRAHHEM CUHHTHAAALUKONELIX HAH DOJY-
NPOBOANHKOBLIX JETEKTOPOB.

HanGosce IHPOKO NDHMECHRIOTCA CHRHTHIVISIHHOHHLEC ACTEK-
TOPH Ha acHowe MoHoxpHcTaans Nal{Tl} u noayapopoauuxo-
swie Ce-Li petektopol. JOCTOMHCTBO NEPBHX ~— HAHBRICHIAA -
DEKTHBIOCTL PCTHCTPALMM Y-KBRHTOB, OGYCJCBACHHAR BHCOKOH
AJAOTHOCTEIO BelilecTBa p = 3,67 rfem®, GoawiuM 3OOeKTHBHLIM
ATOMHEBIM HOMECPOM Zgp = 81 M BO3MOMHOCTBIO HCROJALIOBAHHSA
KpHCTaanos Oonbwnx pasmepos go 150X 150 mm u Gojce, BKilo-
yan KPHCTAMIBE ¢ KoJoauem. HeaocTartoxk CURHTHAAMLMOHIBIX
ACTCKTOPOR 3aKII0UACTCA B NCYACBJACTROPHTCALBOM SNCPreTHHE-
cxom paspemennn 8—129 (50—80 x3B) ann y-keaurvos '¥(s

I8 a2 3ax. B35 205



¢ Ey = 662 k3B, ofycaopsenHoM HH3KOH BEAHUHHON KBANTOBOO
BEIXORR ¢0—roanemponoa (BeposaTHOCTE ofpasoBauHa HOTOAEK-
TpoHa npu ronajankp na Goroxkatold (GOTOYMHOMKHICAH CBETO-
BOYO KBaNTA) H CTATHCTHYCCKOH HPHPOAOH YMHOMCHHS BTOpHY-
neX ssckTponos. foctonwereo Ge-L§ OETCKTOPOD, COCTONT B BLI-
COKOM IHCPICTHUCCKOM paspemresun 4—7 k3B ‘ans  y-xsairon
W©Co ¢ Ey = 1332 k3B, obycnopiensoM HPakTHYOCKNE TONTHM
cobupanuey ¢BOBOINEIN 3aDANOB, aﬁpaaymmmcg B PE3VABLTATC
B3aNMOACHCTDHS y-KBanTa C BentectBOM zcrexropa. Cyumlecrsen-
HeIM HEAOCTATHKOM HETCKTOPOR STOIO THIE, G{.Dﬁ(’llﬂo ¢ TivRH
apends H3McpeoHHs caaleakTuBuiux Npel BACWIHCH CpeALl, sp-
JseTe UH3Kkan 3OQpCETHBIOCTE PCTHCTPANMK §-KBANTOB, obve-

JOBJASHHIA OTROCHTEALRO MeHBIUCH HJH}THOCTbEG BeoulecTBa W ouc-
GoaLBIEM S@d‘GI\THBHbI\I ATCGMHLIN HOMepoM H OUpaliBICHITBIME

pasmepaMu doctyninx Ge-Li gerexropos (e puiwe 70 cm®).

FaMma-cnekTpoMeTpHyeCKKe yeTanoekH. O COCTORT 3 TpeX
OCHOBHHX 4Hactel: ZerekTops (CUMHTHANRUHOHHOIC HOIH HOAY-
TPOBOANHKOBOFO), PaiAHO-TEXHHYCCKON CXeMBl, NPCAHasHadennoll
AdR YCHJI@HHS H (POPMHDOBAHHS CHTHAJIOB, H MHOTOKAHAABIOND
aHaAH3aTOpa EMuyancoB. [laA KPaTKOCTH TakHe YCTAHDBKH Ha-
IWBAKT CURHTHANRLHOHHBIMY - (NOJYIPOROANHKOBLIMHU ) : y-CREKT-
puMerpaMu. [ToCcKDABKY YCTPOHCTBO, NPHHUKN OeHCTBHS M nops-
OOK paGoTH C KasAbIM Y3JOM, BXOASLIEM B y-CHEKTPOMCTpHuYE-
CKYI> YCTaHOBKY, NOJAPODHO ONHCAHLL B COOTBETCTBYIOMHMX HHCT-
PYKUMSAX, NpHAaraeMsix k npHOopaM, 70 OCTAHOBHMCH ARub Ha
HEKOTOPLIX OCOOCHHOCTAX HX COBMECTHOH 3SKCIOAVATalHH, NpeiK-
Ae BCEro AJs NOJYHPOBOAHHKOBOTO CIEKTpoMeTpa.

Jng y-cneKTpOMCTPHYCCKOrO aHaanda npol BHEUIHCH Cpoibi,
HMEIOIIAX, KaK NPaBHA0, HH3KYK YIAEABNYIC AKTHBHOCTH, IC-
noaszyor Aerextopwt tuna AFJK  (zerexrop repsMouncemi,
anbovnonno-ApeHoBLi, KOIKCHAMABHbIH), KOTOpLIC 3KCDAYA-
THPYIOTCS TP TeMneparype, OAH3KOH K TCMICpPATYpe IKHAKOND
azora (196°C). Kouncrpyxrieuo -gerekrop tana- [IUIK seimos-
ned B BuAe repmernunoro nepaadoprore GaoKa ACTEKTHPOBA-
HHA — KpHOCTaTa. KpHcTaan repManHs yCTaHOBNGH Ha BEPXHEM
KOHIE XJafONPOBOAA H 33AKPHT LHJIHHAPHYECKHM KOXKYXOM H3
adIOMHHHeBOTo CnnaBa auamerpoM 90 ma, Huxuul Konen Xmaa-
NONpOBOJA norpysen B cocyn Ilbloapa, 3anonHeHHE KuIKHM
a3oToM. Yrobn npeJOTBPATHTE NOCTYILIEHHE Tenya B odbheM ¢o-
CyZla 32 CYET TEMJIONPOBOAHOCTH HapyxHOH OG0JOUKH KOXKYXa,
OA0K ACTEKTHPOBAHHSA YCTaHABAHRAWT WA FOPJOBHHY COCYAa
Advicapa yepez BTYARKY #3 nexHomnacra. IIpH HenpasHOM OHA0KC
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JlerexTHposanny (He napywena repMerTHuHocTl, GJ0Ka) ACANBKY
azora B cocyA Awwoapa tuna ACJI-16 npon3poasT jBa pasa B ue-
acaio, Caeayer cobawoaaTh ocoby0 OCTOPOKNOCTL NIPH LOrpy-
AMeUH XAQJONPOBOAa B Cocyk Jipioapa nocic AOAHBKI asora.
Viaapul XAaJOHPOBOZ3 O KPasi rOPJOBHILL COCYA3 RPHBOAAT K
BAPYLICHHIO UCPMETHYHOCTH eBapiblX MBOB H BBIXOAY ACTEKTOP:
113 crpost. TIepBLfi OPH3HAK NMOTEPH BAKYYMA KPHOUTATOM —— FO-
WHACUHC TEMICPATYPE KOMYXA, NORBJACHHC HA HeM NACUKI uiil
Kanedan BAArH, KOHACHCHPYIOMHXCS H3 BOSAYXA.

B xaucctse yerpofictsa mpepbpazopauinsi, ycHacumsa # Qop-
MEDOBANIA CHFHANA JACTCKTOP& HCHOJAL3YIOT CHEKTPOMETPHYC-
cryi yeranopry C3C-2-03 («/lauryp»), B KauccTBE aHain3E-
PYIOMECro YCTPOHCTRA—a00be aMIVIHTYUINE adaiansaTopsl. ina
NOJYNPOBOZHHKOBOIO CICKTPOMETPA HHCIO KaHAJOB aHAJH3AETO-
pa Apqxno obectieunsatk maciTad xHe menee 1,5-—2 k3B/ranaa.
Ecay ucnodab3veMpiil anaiu3aTop He ofecneylBacTt TaKoro mac-
mtada RO BCEM MCCACGAYEMOM 3HEDPTeTHYecKOM JHanascole, TO
cacayer NpHMCHATL 3xcnaugep — 6aok BYC 2-06 B yeranoske
«Jlanryp» - H CHHMATbL anuApPaATYpPHLI CHeKTp Mo uacTaAM. B
KAYCCTSE CUHHTHUIALHONUOO AaTUYHKA MOMHO HCNOAB30BaTh Ba-
sosbit Oack gerexktuposanus BABC3-1EM {(«Bopsaxr).

HMiaMepeHie HH3KOAKTHBHHX Npo0 BHEWHeHR CpEAbl NPeabAB-
JasieT PsA COCUH)HYECKHX TPEOOBaHHK, 2 HMEHBO: HH3KHH YPO-
BeHb QOoHA, HeoOXCRHMOCThL NPOBEASHHA TMPOJOAKKTEABHBIX H3-
McpeHHil, Bu00p ONTHMAALHOA FEOMETPHH H3MEPCHHH, Kak npa-
BHAO obbeMHbic DpoOB, H IpalyHPOBKA YCTZHOBKH HDH H3Mmepe-
nuy o0beMuplx Hpol, BRAWYas NpobHl CAOKHOR KOHQHTYpaURH
H SodbiuX 0OBEMOB.

Cunxcexde dona obeCrneuHBaIOT 3aILHTHOA XKaMepoH, B KOTO-
Py HOMCIAKT ASTEKTOP H H3MepaeMmy:o npoby. [as yMenbile-
HHS BEVIRAA DACCCRHHOIO H3ayYeHMs B H3ydaeMHX CHEKTpax
BHYTpCUHHA O0BeM 3aLURTHOH KaMepnl RoJuKel OulTh BO3IMOMIO
GOABILUM, & JIJE CHHXKeHHR BKAANA XaPDaKTCPHCTHYECKOrO H3MV-
Yyouus OT 30LUHTHONC MATCPHAAA KAaMCPH NPH MCIOAB3OBAlINI
CBHILa BHYTPCHHICH NOBEPXIOCTh ee cJaeayer OOAHICBATL Ma-
TCPHAAOM € MCUBIIIM aTOMIGLIM HOMCpOM, Hanpumep, | mm xaa-
smua B 0,2 MM Mean. B KauecTBe 38MHTHHX MaTepnaJon yame
GCOro NMPUMEHNIOT CT&dbh, UVIYH, CBRHew, ToamuHa 3auMTe He
McHee S oM AaAA CBHHHNA i foxoMur Ao 20 oM aAd yyryua.
Heobxoanmo, 4ToOK KOHCTPYRUHA Kamcph ofecnewHsana «reHO-
BY1O» 3AUUITY OT NPOCTPeAOs (OHOBOLC Y-H3JAYUCHHA 4epe3 He-
300KILIC KAHAALL 11 OPOCMLL, T. €. FCOMCTPHS 3aIHTLl 0NN
GuiTh Caomwno.
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B kauecree npnmepa Ha puc. 18 nokaszana aammrHas KaMepa
H3 MYTYHA AJf NOJYHPOBOAHHKOBOTO' y-cnextTpomMerpa. Hmmune
nautel HOA cocyAom [lbloapa mpeacramngior ¢oboft «TeHemyio»
33IHHTY, N[EePEKPHIBAIOILYIC HHMKHHE TpOoeM 3a4IIHTHOHN KaMephl.
OtrpuBanuancs uay OTKaTHEaowancys SOKoBadA 3arAyuika obec-
neyuBaer AOCTYN BRYTPL KAaMepH ODH cMene Npolsl, a Takwe
NO3BOASIET BBIIBHTATL H3 33aIIHTHOR KaMepel COCyd ,ﬂbmapa ¢
I nnas 3aanexd asora. Ha-puc. 19 npusegenw annapartyp-
fe cnekTpe 6e3 zamuThl (a) @ B 3amuTHON KaMepe {6), noay-
yenHue Ha cnekrpomerpe ¢ gerckropom JATOK-63A npu ske-
noauuuix 10000 c. Flpumeresne 3amHTHON KaMmepsl. CHHMKACT
CKOpPOCTL cvera ¢ona B HHTEpBaJe snepruu ot 600 ao 700 x3B
8 37 pa3 ¥ COCTABAACT BCENO nwmb 0,35.1073 umn.f(c-kab). [lan
NOBLILIEHUS HAACKHOCTH PaboTH YCTAHOBKH NPEIYCHAHTCAL AC-
CTKO KperaT K GJoKy ACTEKTHPOBAHHSH, YTO HCKAOYaer HO3-
MOMKHOCTb HADVHIIEHHA KROHTAKTR B COSANHHTCALHOM DayheMme
fIPH NOZAHUOM Ha AETCKTOp HanDRXKCHHH CMEnIeHNs.

B CUHHTHARSIUHOHHOM CHEKTPOMETPE NPeAYCHANTCAL WIH Ki-
TOANBE NOBTOPHT@IL OOLIYMHO TaKXe MOHTHPYWT B Kopryce
CHHHTHANALHOHHOIO JATURKA.

CrabiasHocTs H BOCIPOH3ROJHMOCTE H3MEPCHANR B yCAOBMAHX
Soubtielt TPOACKKHTEIbHOCTH PAOOTH oOCCHEYHBAIOT KaK M-
FOJIB30BAHHEM COOTBETCTRYIOINEH coBpeMenHOf ‘anfiapartypbl, Ha-
npumep, veraHoBrky CIC-2-03 {«lauryp») mas DORYHPOBRORIU-
KOBHIX y-CHCKTPOMETPOE, TAK H CTPOTHM BBUIOTHEHHEM BCEX TpC-
GopaHHH K SKCNAyaTandH, YKI3aHHMX B OnUcagHsx 37X nupkGo-
pos. o Hauaza H3MePeHHsi CMEKTPOB YCTaNOBKa ZOKHA NpO-
rperhes B teucHHe 0,5—1 u, xenatensHo npu paboucdl 3arpyske
crieKTpoMerpryeckoro Tpaxra: Ocofoe BHMMaHHE CACAYCT YAHC-
JHThL Aerextopy. Tak, B ciyuae CUMHTHIIILHOHHOIO ALCTEKTODA
wenateasno o7obpate P2V, KOIQOHOHCHT YCHACHHS KOTOPOTO
HPAKTHYECKH He YYBCTBUTCNCH K M3IMEHCHMIO 3ATPY3KH Ha ABa-
Tpu nopsagka. HeofxofuMo onpedennts, spems, TpefyeMoe aas
YCTRIOBJCHHS CTannopapiors peraiMa ¢V n ybeautves, uto
npu HasHoil 3arpy3ke CTALHOHAPHOCTD HMEET MECTC WPH AJM-
TeNbHHWX BpeMeHax paboTel. ITH HecaeRoBauys NPOBOOAT onpe-
AeJeHHEM [IOROKeHNst MaKcHMyMa (OTONHKAR HA IHEPFeTHYECKOH
HIKaJA¢ CREKTPOMETPa B 3aBUCHMOCTH OT BpeMeHHM paloThl H OT
HHTEHCHEHOCTH Najaollerec HA C(UHHTHIAAUMOHHBI  EETEKTOp
Y-H3AYYCHHHA, KOTOpOE MCHAETCA HPH HIMCHCHEH paccmmnm
Me¥Ay MAETCKTOPOM H TOHCHHBIM MOHOIHCPTETHYECKHM y-HCTOU-
HHKOM. B cayuae IOAYRPOBONHHKOBOTG CIEKTPOMETPa NPH AAH-
TCRLHBIX H3MepenusX ¢1ab0akTHBHHX npo6 GIOK BHICOKOro la-
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npsnketing BHB-2-09 5 yeraswoske «/lauryp» nciaccoobpasuo 3a-
MCHHTE BCTOMRHKOM, nabpauibiM W3 cyxnx Havapedi. Cxema ra-
KOro HCTOMNHKA npHBeacna Ha puc. 20. McenoabsoBanue Takoro
HCTOUHHKZ IMEET PAi NPEeHMYUICCTE 110 CPaBHCHNIO ¢ GJ0KOM
BHB-2-08. Bo-neppux, ornagaer HeoGXOAHMOCTE CeAHCBHOTO
seacioro nogvema (100 Bfsuru) Hanpsmewds cMmculeHHa jge-
TekTopa #Zo pafoucro ypoeHs. Palouce HanpsiKeHHe ycraliaBaw-
BAKT NIPH LEPBOM BRJAIOUEHHWHM H NOCAe NpoBejensis npodriak-
THYECKHX ¥ PEMOHTHHIX pabor. Bee 0CTaABHOE BPEMA AELTEKTOP
HAXCANTCH RO BLHICOKAM HanpsxcrneM, Bo-BTOPHY, HCRIOUa-
©1CH BLIXNG/l H3 CTPOf TOACBOTC TPAH3HCTOPA B IOJOBHOM KICKa-
AC NPCAVCHJHTEAR NPH BHEIANHOM OTKAWNCHHMH CETCBOTO HaRps-
aciisg, JLag derounniRa napboace yAo6Ho HCROALIOBATL Oarta-
pen 100-TIMIT-v-50. Koauuccteo Gatapeli onpefeaseres pado-
YHM IANPSAKCHHEM ACTCKTOPE.

IMKoCTH RAS CHINYUHX M JKHIKHX BPoB, TIpHMEHAEMble npH
HIMCPEHHN DAAHOAKTHAROCTH OOBLCKTOB BHCHINE cpean, npen-
crasdcns na pec. 21{[). Ilps H3MmepeHHn upoO OTHOCHTEBIO
eGoARIWHEX 00beMOB HCROAB3YIOT QOPMY UIIHIAPHUYECKOLO CTa-
xama {a}, a pas npob Goabninx oOLEMOB— CIOXHYIO GOpMYy,
APLACTaBARIOIYI0 coboli crakan B crakane (8). npd 3toM BHYT-
peinpil DyCTOTeln# CTakaH OIACBAIOT Ha ACTEKTOP, & H3MEpPAC-
sag npofa OKpYJXAeT ACTEKTep pasnomeprbim ciocm. [locren-
usin, Tl-o0pasziag, ¢opma npobm oOeCHEYRBaCT MaKCHMAJALHO
BO3MOXKHYI0 (POERTHEHOCTL PETHCTPAIHH y-KBAHTOB npH H3Me-
pexnn npol GoabwrHx obvemos (o1 0,5 no 10 a}. Ha pue. 21(11)
NPCACTABAEHa FROMETPHs H3MEeDHTCJIBHHIX YauleyeKk M HX pas-
MEPSI,

AV H3rOTOBACHHA HIMEPUTCNBHBIX CMKOCTEH CjaeAyer HpH-
MOHATE, MATCPARNE € UWRoR ARTURROCTLIG. ONUANKHECKEC Ma-
TCPHAN B, SICKTPOJHTHUCCKYIO MEb, VIACPOAHCTYIO CTalb Map-
xu CT-3, Geckaauiinoe crekiao mapkn 3C-5 u 7. 4

Bonpoc KaauOPOBKH y-CMEKTPOMETPA OPH H3MCPEHHE O0b-
CeMIEY 31pob OVAYT PACOMOTPRI HiZKC,

Kanufposka raMma-CHEKTPOMETPA M PACuET aKTHpHOCTedl
sykaugos. TlpoBeiuchHe y-CHEKTPOMCTPHUCCKOTO aBajdliza BKIK-
nacT ABd Tana: AOAYueHHe ADMaparypiuore CHeKIpa il HAGHTH-
thrikaEn o pacueT aKTHoHOCTCH UYRARIOB.

Pacesmorpum  opMy annapParTypsoro CieRTpa Ha TNipHMepe
CHEeKTPa MOHOIHEPTETHYECKOTD y-n3ayyenns HMn (puc. 22). Bee
IpHBEJleHHble B L2HHOM pasfelie CNeKTPH NOAY4YeHbl HA y-CNEKT-
poMeTpe ¢ perexropom IATJIK-63A, ornocuTeavHas sddexTHB-
HOCTH  KoToporo 7,0%, paspemedite cnexkTpoMeTpa NO JHHKA
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1332 —5,8 x3B. erexrop nomeiadcsi B SaUHTHYIO KaMcpy
{cm. puc. 18). Kpalinuil npaeetii MAKCHMYM aMIGIHTYRHOI'O pac-
fpejenenis, KOTOPHE B AasibilchlieM s KpaTkocTd GyAcM ita-
3LiBaTh NMUKOM HROAHOrO NOTAOINCHHA, OOYCAOBACH IpOLECCaMi
(OTOEKTPHICCKOTO MOTAOUICHHH H MHOTOKPATHOTO KOMITONOL-
CKOTQ pPacCCsHns ¢ HOoCaefyomHM gortonoryiomennesM. Henpe-
pHBHOE pacnpefenenue, NpaBuii Kpai KoToporo Ha pHC. 22 07-
vcued E, gy, DOPMHpYETCH B pe3yJbTate- PErHCPPALNHH KOMR-
TOHOBCKHX -IFAEKTPOHOB (OTHa4H. Sﬂepmﬂ; COOTRRTCTBYOIA S
Kpao KOMITOHOBCKOTO pacnpefelieRnd Eg saxc. It JHEPIHA, COOT-
BOTCTBYIOIIAS NOJIHOMY TOTVIOINEHHIO 3UEpray y-uaayuchus Ey,
CBH3aHLE COOTIIOBICHIICM

E.
E.. M3KT. — "“"‘—Y_,z‘_, K3B,
14+ mec {2 Ey.
rae mge? — 3IHEprusi aHHMFHASUHOHHOTO y-KBaHTa (Mg’ =

= 511 k3B).

. -B HH3KO3HEPreTHHECKOH YacTR..CNEKTPA -HMEeTCst Tak Ha3bl-
BACMBLE NTHE OGPATHOro pacCesnug — E,,. 3710 nux 06yciosaen
perdcrpaunell y-u3ayuenus, pPacCesHHOTO B OKDPYZRAJOIHX KpHC-
TAjAA MaTepHaJax H BHYTPCHHHX CTeHKax saullrtw. [lp# ymeilh-
LBIEHHH PACCTORRMS MeMAy ReTeKTOpOM H BHVTPEHHHMH CTEHKA-
MH 3aLHTHOH KaMepbl OTHOCHTEALHAS BEAHYHHA NHKa o8paTHO-
7O paccesHus YBeanunbaerca. DPderr npudIMMeHna 3amHuTH K
NETEKTOPY BHAEH K3 prc. 22, rae comextp | mosvuex B 3amATHOM
KaMepe, noKalannod na prc. 18 a crexrp 2 noayyen B ToH KC
KaMepe, HO TIOBepX hpenapara Oblia HOMCLICHA CTajbHadA IJia-
CTHAZ TOJALKNON 20 mwm. DHeprus, COOTEETCTBY0ILAY MaRCAMY-
My nika o6patHOro paccesust E,, npw perdHcTpausu  soHO-
IHCPICTHUECKOFD Y-H3JYUCHHA, PABHA DASHOCTH 3IHEPTHI Mexkay
MAaKCHMYMaMH NHKA NOJHOTO HOTAOUIEHHR H: Kpas KGMIOTOLOB-
crorg pacnpeaeaciun. TToJOXKCHHEe MAKCHMYMa MOKHO BBHIYNC-
JHTh 1O popMyae

V2T
Eop = Ey - Ex se.5= 02 oy
] +!n{‘C2j2 EY
Mpu By = mec®/2 = 255,5 k3B, sucprus nura efpartyore pac-
cesiinn Ey, CTanoRuTcs paBHON MaKcHMaALHON SHCDFHE KOMI-
TOHOECKOrO pacnpeneacHas Eg waxc

Eop = Ex. mage, = 127,75 wa3B.
Has suepruii y-naayuenun Ey < 255 k3B, Egp > Ex vaxe. ITO
XOpOMIO BHAHO HAa anpapaTypHOM cnekTpe vy-mHaavyenns '3#Ce.
(Ey = 166 3B}, npurenennoM Ha puc. 23.
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[1pu perucTpauuy y-HajJydeRHa, 3HEpruf Kotopore £y cyme-
cTeeHHO NpCeBbillaer nopor ofpa3soBaHus nap (2 mec?), na an-
HapaTypHoM CNeKTpe, KPoMe NHKA NMOJHOFO NOTACMeHNS, Nosin-
ARIOTCA Ak AOTOQAHHTCABLBIX LHKA ¢ SHCPrHAMH Ly — 03c®
u E, —2myc?. B xauecrse npumepa na puc. 24 (1) npusexcn
AnnapaTypusiit ClexTp y-H3A¥UeHHs, BO3NRKAIOUIErO NPH pacha-
ne 88Y. Kpome n#koB, COOTBETCTEYIOUNX HOJHOMY (OFIUHICHIIO
SuCPTHH y-H3ayuchus Ly ® E?2 (898 1 1836 3B}, na annapa-

TYPUOM  CHCKTPC  OTUCTJAMBO BBHIAGJAMIOTCA THIKH C 3UCPTHAMH
51,12 — e n E,,-1 = 2 1ge?, ITH UK 00YCAOBICHL BHJACTOM 13
ayBUTRHTCARIOHE OGaacTy oGaacrin [T viakoro wan Asyx au-
HUPHARUIOUILIX Y-KBAITOB, BOSHHKAOUWIK B AETCKTOpPC HplH 0b-
PA30BAHHE ICKTROH-NC3IHTPOHBOIL Nape H focacAyiouleHd anHu-
FHASUME NO3HTPOHA, M Ha3bLBAIOTCA NHKaMH OIHOKPATHOH W
IBYKPATHOR YTEUKH COOTBCTCTBEHHO. BeposThHocTb adiheKTa 006-
pazopauyst Rap, a CACLOBATEABHD, N OTHOCHTCALHAN BOJAWYHHA
HHKOB UAHOKPATHOA I ABYKPATHOH YTCUKH, PC3IKC BO3PactaloT ¢
VBeAHUCIHEM SUEPIHM y-H3aAyueHun. Ecan ans sueprun 1460 xaB
npenapata ‘8K NHKE YT@UKH He NPORBASIOTCH HA ANNapaTypHOM
CHCKTpC. Kak GHAxe H3 pue. 24 {2), to ans sneprum 1836 x3B
1LIOLIALh THKA ABYKPATHOH YTEUKH CcocramBaser oxkoao 8% nao-
BLOAR NHKa NOAHOro NORCIHEHHS.

Has onpeAvdenns 3HEPIHH  y-HIJAYUEHIHS, PETHCTRHPYCMOID
AETEKTOPOM, [MPOROZRT KaJANOPOBKY 3UCPreTHUECKOR HIKAJb
CHCKTPCMOTPA METOAOM MIONHX HCTOuYHHKOER. Ere cyilltocTh co-
CTOHT B TUM, YTO nyTCM uamepenus nalopa H3aywarceiacH © u3-
BCCTHOH SMEPrUeH y-KBanTos JAu60 OZHOBPCMCIO, And0 B nIEKO-
TOPUH NOCACAGBATCALHOCTH, HAXCAAT 2ABUCHMOCTL NOAOXKCHIE
MAKCHMYMOD THHKQB OT 33eDIHI COOTBCTCTBY IOMCTO y-HIAVUCIHTL.
Hahgeanas 3asucuMocts orobpaxacres anbo tabanuno, aubo
rpaduyecky. Oas yscanuckus TounoctH kKaanGpoBku 1 mocac-
JAYIOLETO ONPCACHCUIST DHOPTHH y-H3AYUCHIS T0J0AKCHIC MaKCi-
MY¥Ma IIKy NOAHOTO VOrAOLICHHS DaccyuTuBaieT no gopuyac

Nm +1 Nm B .
2(2?\?“, A Nrn~§-! ‘_ Nm—l) '
TN Mygee.  — HOAOIKCHIEC MaRCHMYMIO diHEa HOJHOFC [TOFTOWC-
HIL 11— HOMED KAHAAQ ¢ MAKCHMAABHIM HCH0N aMIOYALCoR;
N Nen—t, Nip1— 4HCAO HMAYABCOB, 3aperncTPHPOBAHHBIN B Ka-
Hagax m, mi—! » m-+1 cooTReTCTBENHO,

Kaaubposky chekTposmerpa B Asanasounc 3neprufl 0,06—
1,8 M3 npoBogar ¢ noMowbo RoMidexTa oOpA3UOBHIN CREKT-
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poMerpuyeckux y-ucrounnkop (OCIH). Kamami na nwux upes-
Crapasct coboil MCTAJIHYECKOE KOABLO jfHaMerpom 30 M, -
puuofl 3 MM H TONIHHON 2. MM, B LEHTPE KOTOPOIO B MOJHITHJIC-
HOBOR IJIGHKE YNAKOBaHa KalenbKa aTTecTOBAHHOrO IO AKTHB-
HOCTH PAAHMOAKTHBHOIO npenapara. [lorpelinocTh aTrectann
OCI'H coctasasict 3% npu AoBepuTesibHOH BeposTHOCTH 85%.

KaanBporry cnckrpomerpa YAofHO NPOBOAMTL C NOMOUIBIO
HCTOMHHKOB, HMEWWHX O0JbHIOe MHCAC y-AHHHEA, [As KOTOPHIX
LOCTATOYHO XOPOING M3BECTHH CXeMbl pacnaia. K Takum paauo-
HyKaHAam MOHo oTHecrn 32Eu, %Co, 75Se, a rakwke npenapa-
Tl Ha ocHoBe 2Rz i1 Z°Th B papnoBeCHH ¢ NPOAYKTaMH Pacha-
Aa. Hconoap3osanne TAKOPG : MCTOYHHKA 3IHAYHTENDHO VIIPOHIAET
KaJanbpoBKY, CBOAS €€ K OLHOPa3sOBOMY H3MEPCHHK H NOCTpoe-
HHo Tpatbuka uau coctaphennto Tabauubl. Jas HCKAWOYEHHS He-
PErpy3oK CICKTPOMCTPHYCCKOrO TPaKTa, KaK NPH, PasaHulbIX Ka-
A#OpOBKAX, TaK ¥ NPH H3MepeHHaX npod, ofulas HMIViAbCcHAHN
3arpyska He AouiHa npesninate 10 nmn/c.

Jas KOJMH4eCcTBEHHOTO ONPEAEseHHs axTHBHOCTH HYKIHAA B
npobe, B CBA3H C BLICOKHM BHEPreTHYECKHM PaspelicBHeM nody-
NPOBOJHHKOBHIX y-CIEKTPOMETPOB, LeN1eco0bpasHo HCNOABIOBATH
He BeCh annapaTypHulii COEKTP, & TOALKO ero 4HacTs, OTHOCH-
HIYIOCS K NHKaM NOAROTe HOTJAOUIEHHA. AKTHBHOCTL i HYKAMAA
B nipole paccudTeBaOT NO GopMye

- S(Ex:) Dy
fiyy & {Ey) 1,

rac S{E) — mwioiialh nHKa NOJHOrO NOrJOLICHHS y-iH3ayuciuus
i Hykauaa ¢ sucpruei Ey HMIL; Ry — KBaHTOBBIL BBIXOA y-H3AV-
yennst i Hywkiauaa © sdepraed Eg, xksanrfpacn. z(E) — abco-
moTHas 3QQPEKTHBHOCTE DCTHCTPAUHHE  y-H3AYUCHHA ¢ 2HCPTHCeH
Ey B IHKC NOJANOFO NOIVIOBIEHHSt, HMIL/KBalT; 1 — «XKHBOCH
spemst HaMmepenns, ¢; Dy — xospduwicnT, YIATHBAOUWHA CyM-
MHEPOBAHIE Y-KBAITOB, HPH LAJNHYHH y—y COBINAACIHIA € Y-H3ay-
yeuneM suepray Eg.

31auCHHA KBaHTOBLIX BHIXOZOB Ny NPHBEACHE b palbore®.

Tlnowads naxa NOJHOTO NOFAGLIEHHSA ONPCAEJASIOT IO HIGKC-
ApuBeACHEEM QopMydaam. Bxriaal HenpCpHBHOTO PacnpeAgideiiis
B FHK NOAHOIG NOTAQWICHHA DACCUHTHLIBAIOT METOAOM TPanenul,
B HPCANOAOIKEHHI €ro JNHellHOrc HaMCHOHHs & 004acTH NiKa.

pacn./{c-npoba), {(18)

*Tyeges H I, Auurpues JI. 1. Koanrosoe BIAVYCHHE DPIAHOAK-
THSHKX HYKAWACB. M.: AtoMuszat, 1977,
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S(E, )= \Ns“ ,i:‘_f_";.,,hﬂ{hwi 1) da., (i)
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S{En) = LN; e ————————( }_} Nj -k l N; . M., (20)
jxi 2  joei—1 Para!

rac N,m YHCAO OTCUETOR | Kanane; [ o h - HIAHENE L BCPNI
HOMCP2 KRHAJADS ¢ MHIHMAABHBIM YHCAOM OTCYCTOS MHKA T04.
HOrY nNOrACGeCHHA COOTIETCTBCHIIDT 1Ml — 4ICJ0 KAHAAO0B G (‘)6(:
CTOpOUHL NHKA noJHere noracienna {o6eune or 3 zo i10).

Bropre uwacum 31X QopMya npeacTasaniot ¢oboll naowass
HENPePHBROID pacipeaeaeHns (DbcZecTana) NMOA NHKOM floaNo-
ro noraouicHis sHeprud E (puc. 25},

Bosce sLICOKan TOUAOCTb ONpPEeAencuust NACBIAAHR NHKAa ofec-
neukpacres (20), HO TNpHMeHeHHE 3TOH (POPMYJAbl BOIMOMHO
ARWIL TOMAa, KOTZa IPasHibl COCEAHHX HHKOB NOAHOIO AOTA0-
utenns pasgeasniot 5—I10 xanaaon. Tlo (19) » (20) onpezeasnior
IO OTACNHLHHIX MHKOB, B KOTOPHIC He BHOCHT BKJIAl ApY-
FHE TIHKN [IOMHOTO noraomenss.” JIpuMepom TakoTO NHKA MO-
FOT CHAVXKHTD TEK NOJAHOrO NOTVIOWICHHR y-H3avuenusn ®Zr ¢
sucprredl 724 xa3B (oM. pue. 25).

Hume upiisenen annapaTyprelii Crnextp, usobpamensuiil na
puc. 25, nonvueninsft #a nudponeyaraniem verpoicTiae.

Iivmeg 4 Yueas HoMep L!.tfc-.rzo Hosep Wi
wanazy HAMITYABCOS Kanaaa HMITYALTON KaHana HAHNTIREQD
5 HeM B #Hew o Hes
435 7 449 10 463 30
436 13 458 15 4434 2
137 11 43! 7 AGS )
438 i 452 K] 466 rd¥
438 9 453 10 4067 417
440 13 454 it 168 196
41 o4 453 9 469 23
442 10U 456 7 470 &
443 £3 457 i 471 5
444 22 458 16 472 6
445 & 450 g 473 7
446 5 460 42 474 8
447 ) 6 461 19 475 6
448 it 402 & { 476 2



PaccmorpuM npumep onpefcaeHus IACUIAAH TNHKa [OAHOTQ
norjomenna no {19). Ilo rpaduxy cnexkrpa (puc. 25) onpeae-
Jmem Tpanuibl THKa (BoMep2 WWRHETD ¥ BCPXRNErO Kanaiob)

= 439; h = 445. HaxoauM Ny = 9; Nys = 8 u npoussoans
BbiBICASHHS

435
L1 N N
S(zr, 724) = 30 N Nt N 45 4304 1) =275
I=439 2
I8 G217 wun,

‘)

B npaxrtHke W3CTO BCTPEUAIOTCH CAYYAEM, 'Korja Asa IHIKA
TIOMEIOrO ROTAOUIEHHN NOAHOCTBHI0 HE Pa3peliatlotest H YacTHUHO
HAKAAABBAIOTCA APYr Ha Apyra, Kax Hanpumep nuke, obycaon-
nennsie pacnagom ¥Zr u BNb (757 u 766 x3B) {cem. puc. 2D).
B stom cayvae TAKXKC NpOHNOAaraioT AxHeHHOe H3MCHONHC Hhe-
AecTasa TNOA THKOM, HO JIHHHIO HENPEepHBHOrO pachpencieHs
NPOBOAAT "MEXKIY KPasaMH ABOAHOTO- HKA, KaK NOKas3anHo iHa
puc. 25, 11pu BoluncacHun HbEAECTﬂJIB TIOAL 3THMH MHKAMY HCHOJL-

3VIOT 3HayenHe uc N, a ’\T,L BHIYHCAREMOE 10 PopMyTe
N:

o !
KpoMc 3710TO, NPCANOAAraloT, Y0 B Kapaa N, BIOCHT paphbil

BKJAAA Y-H3AYYCHHE C SHePruasiMu 757 u 766 keB. Toraa gas nHkKa
¢ aucpryeit 757 k3B nMeeM

N; = N, - {r—1}, nMm. 2n

r

1o -Eb i _1b
S(r, 57y = BN, — NENY o gy ﬂ!-;)—?lf—.(:z:z_)
=t = 1 =

Coraacno phc. 25 H YHCIOBLIM BLIPAMKEHHAM KOJAHYCCTHE HMHYAD-
coB B KaHaaax (cM. ¢. 273}, mmeer: { == 459; r = 464; h = 471;
N{ == Nq;g = 9; erNqsd == 23; Nh = N-;?i =58 B (22) OCTagTCs
HEHIBECTHBIM QAHH UNEeH Nf-’- MostoMy reoGxoanMo npoissecTy
APOMEIKYTOUBOE BHIYNCACHHE 3TOFO Ynena no (21)

Np— N 95

' ) =9 — — T (464-—459) =73
T (r—1) 471—459 ¢ )=



{loacrasuy HalBacuubic atuaycuus B8 (22) 4 npon3seseM BLYHe-
ACHHS

464 -
S(zr, 757)= ¥ N; - Ei}’-i (464—459 4 1) —
=58
23—73

~ =257 uMn.

2

ASHOTHHHO BBIUHCHASHIOT WAOLAAL THIRA ANs 3hepren 706 wsB.

NMoa abcomwoTioR 3QPOKTUBNOCTLIO PCIHCTPALUK B NUKE 1Q4-

nore aeravmenig nounMawr seanyiuy e(L,),  onporessieMyio

KaK OTHOWCHME KOAHUCCTBA HMHVJALCOB B NHKC HOAHOTG HOLAO-

menstst S(ER) K uncay y-xsantos Ny {E.), ucnoansyemux nerou-

HUKOM y-H3JYuCHUSL 33 BpeMA H3IMCPCHs, B ApCANOA0AKCHU,

HTC RONIOIWENHC H PECCCAHHE y-KBAUTOR B MATCPHAAC NHCTOUH-
Ha QTCVTCTBYCT

- S(E,)

(B = ——F—

Ny(Ed)

Fean p cxXeMe pacnaja HYKJAKZa HMEWOT MeCTO y—y COBla-
aenud, To e (L) onpezeaserca opuyAacit

e{E.) = _§LE’_£)_Q*:L HMIL{KBAUT. (24)
Ny(Ey)

Has noayacaus sasucamoctr &(E} nprumcusior OCIH u
OPP. MNMocacauuil aTTECTYVIOT N0 YACALUOH MECCOBOR 8KTHBHOCTH
H, B 3aBHCHMOCTH OT TOUNOCTH ATTECTANlMH, BHIMYCKAIT ABVX
PaspsacB: NOrPemHOCTh ATTECTAUHH NCPBOTO paspana ne fosce
+3%. wroporo — ue Gosce £5%. [lorpemnoct npuseacHsl
Axst 95% ROBCDHTEALHOIC HHTCPBAJIA.

Al H3rOTOBACHUHS HUPOUIKOQGPASHLIN TPaAyHPOBOYHELIX Rpe-
HAPATOB MOMOIO HCHOAL3OKRATH KHCABIC PACTBOPLI H30TOHOB C
pll 1—2, 1 xovopuie AAf YMEULIUCHHR ajCOpDUHK 1a CTCHKaN
COCYAOB AOGABARIOT COUTBCTCTBYIOUIHE H3OTOINIBLIC HOCHTCAN 113
pacuera 1 Mr ga 1 s Yacavnas aKTHBECCTL PacTBODOB A0MK-
Hit BLITL ONpelcacHa METOROM abcodIOTHONO CUeTa MO BO3MOK-
HOCTH B HCCKOALRUX OPrafusauisy.

B KauyecTBe HCAKTHBHON CPOALI TRAAYIPUBOYHOIo npeiapara
A4S H3MEpCHHS NouB MOKeT OWTH MCOOAL3OBAHA BBICYIUEHHAN H
pacrepTas NHTLEBAR COAA, AJs pPacTeHuH —caXapHas nVApa,
R BOAB — AHCTHAAHPOBanHan soda 1 AA7 CYNOTO OCTATKa BO-
abl — COAA.

IMIL/KBANT. (23)



PacTsop, comepskauluii HM30TON #3BECTHOH AKTHBIOCTH, BHO-
€97 B HeGONBLIOE KOAMYECTBO COME {50—180 1), xotopvio aa-
TeM CMauHBAIOT ALETOHOM /O HACHIMCHHS, BHICYHIHBAIOT H TLIa-
TE/IBHO NepeMeIuyBsalorT. K noayuedHOMY TakHM oGpa3oM aKkTHB-
HOMY NPENapaTy NOCTENeHHO HeGOoALIIHMM NOpHHAMH XobaBas-
10T CoAy, Kaﬁ(ﬂﬂﬁ pa3 CHORZ NEePCeMCLIHBAIOT CMCCL AO noayuye-
HHA TpafyYHPOBOUHOTO HRpenapara HEOOXONHMOA aKTHBHOCTH H
vaccsl. [lepeMcuineanye HpenapatoB YAOOHO IPOH3BOAHTE B
creknsniofi Gauke Ooabuioro pasmcepa ¢ npurepToll npofxoil.

TipuroronacHnu#  fipenapar NPOBEPHIOT HAa DPaBUOMEPROCTD
pacnpeneienus nzorosa no sceMmy obnemy. Heckoanko oguna-
KOBHIX HRBECOK, OTOOPAHHKX KBAapTOBAaHHMEM H3 PASIHUHBIX uac-
et npenapaTa, HIMCPAIOT Ha y-cneKTpoMerpe Ha aio0oit pagno-
MOTPHUSCKON yeTaHOBKC. IlpH .YAOBACTBODHTC/ALIOM HCPCMENI-
BaHHK OTHOCHTENABIHE pasbpoc AKTUBHOCTH OTAGALHLIX Hawe-
cox He npesomaeT 1—2%. 3atem kaaulpoBaHubil TNpenapat
NOMenanT B (opMY AAH. H3MCPeHAH, YRJOTHRIOT B TIIATCILHO
3akphiBaot. Bee RapaMeTph H3rOTOBAGHHOFC NPENapaTta 3auo-
CSIT B CNelianabHbifl KYPHAA, Ha STHKETKe HAANIICHBAIOT na3pa-
HHE H3IQTONA, AKTHBHOCTL, AATY H3rOTOBMEHWA.

pagyupoBOUHBIC TPENspaTHl VPaHA H3rOTABAMBANT H3 XH-
miveckn yncrore UsOs, NPpakTHYECKH He COREpPAauiero npoxyk-
TOB pacnaja ypaHa 3a MCKAWYeHHeM 5!:1(2’!‘])0 HaKABAHBAWOIHHUXLA
UX; u UX, lHoaofune npenapattl PaaHA H3rOTaBAHBAIOT H3
paBHOBeCHON YPaHOBOH DyRB (YyPanOBOH CMOJIKH) HAN ZHIKOIO
pacTBopa paius. I'paiyHpoBOdibie TpENapars :TopHa OGBIYHO
NPHFOTABAHBAIOT H3 €CTAPOrG» XHMHYECKH YHCTOTO TOPHA, B KO-
TOPOM CYILLECTBYET PABHOBECHC MEXKAY TOPHEM H NPOAVKTaMH
ero pacnaja.

B kayectse rpaAyHpOBOUHOTO NPERApara KajHs Hacto HC-
nOAb3YIOT ¥A0PHCTHIN Kadauil, comepmaumii 52,5% kamaus.

Has stepryii seuue 160 x3B zaBucumocte ¢(E) B ABOfinoM
gorapumirgeckon MaciiTabe nvcer npaMoauucHuunifi Xapaxkrep
lge(E) = —DblgE + C.

Kposme sHeprml y-uzayueHHst abcoqioTuan spekTuniceTs
perucTpauMi 3aBHCHT OT TEOMETPHH H3Mepenuit (obwnema name-
paemoro ofpasua i1 B3ANMHOIO DACHOACHKCHHA HCTOYHHKE I ic-
texktopa). [losromy asn wkaxaol ! reoMeTpHH H3Mepernil Heol-
XOAKMO NOAYYaTh IKCHEPHMEHTAABHO 3aBHCHMOCTL z6COANTHON
athdeKTHBHOCTH pervcTpanny OF shepray g {E). Haa npenapa-
TOB, Pa3mMepbl KOTOPHK YCAOBHO MOXKHO CUHTAThb TOUSYHBIME, 3d-
BHCHMOCTb a0coaxTHol SQIeKTUBHOCTH OT 3HepIrnH — obosna-
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yuM ee go{E) — nonyuaercs ¢ momombio Komnsexra OCTHL
y-u3ayuatens una wabopa OCTH yCranmaBnHBanoT ¢ UOMOLLIO
LEEHTPHPYIOLICIO KOJAbHA HENOCPEACTBEHHO HA KPLILIKY HeTeK-
TOpa B OORYYalOT AnNapaTyphbii coekTp Herouwnka. blo (23)
onpeacanior suauenne so{Ey). Ilpn cuaram zasucavocTi g0(E)
i NOCACAYIOEM TOCTPOCmN Tpadura HCOOXORHMOG TOMHUTH,
uro npe pacnaie #Na, “Co, ¥Y ymeior Mecto y-y conamens.
[Mosromy snavenus eo{l), o©Onpegensemble no CREKTPaM 3TAX
NVKARAOB, CASAYeT PaCCYHTHBATL no (24). 3aeucamocts abeo-
aotnoit adubexrngiocTy perAcTpausn &, (E) oT 3ueprun mas f
obnemMuory HCTouHHKa onperensor ¢ nomoumnic OPP caenywo-
nuy oBpasom. Cocva, npeaiasyaueHnsit Ang HaMcepenns obpaz-
1o, 3ancansor OPP paadconyxnmnaa ¢ sueprucil y-s#3aydenws
Exo QUKCHPYIOT 1o ACTEHTOPC ULHTPUPYIOUWMM KOALUOM H CHH-
MAIOT aNAaparypHLli COCKTP KAHIOrO HMcTouNEHKa, DBenwupny
£,(Ey) onpesensior no (23) nan {24). 3wauenne Ny (E) nan
OPP uaxoaat no ¢gopmyse -

Ny(Eg = —é_n,‘. acexp{—0,693 At/T)mt,,. xsant,

FAC 89— YAGAbHAg MaccoBar akruswocTe OPP xa aens arre-
craumy, paci(c.r) (yKasasa B nacnopre MCTOYHHKA), I - MAac-
ca H3MepsACcMOrs pacTeopa, I i — <KHBOC® Bpems HaMepe-
s, ¢ At - IPOMEMYTOK BpPEMeNr ¢ MOMeHTa artrecTauun OPP
IO MOMENTa HM3MCpeliHs, CyT; | — DepHOA nodaypacnaja Ryg.aH-
Aa, CVT, N, — KBAaHTOBBIA BbIXOA y-H3JAYYCHHA HYKAHILR C SHCP-
rueit B,, ksaut/paci. (yka3an Bunacnopre mctouhmka); C— Ko-
sdhyuuent pailfaBieuns HCXOAHOrO pacTeopa.

Paatasaelne NPENapatod NPOH3IBOAAT HCXOAH H3 TOro, 4TO
oGIasR HMAVABCHAR 3ATPYIKA CNEKTPOMETpa He AOMKHE TUPEBHI-
mart, 10% nmn/c, OUEHKY 38TPV3KH MPONIBOAAT N0 3aBICHMOCTIH

noanoil 3(UPCKTHRHOCTH PErHCTPALNWH OT SHEPTHH y-H33VUYenis
aang OCT'HM m3 venopus

Ke (Bl
rac K yuHTbiBaeT ¥YMEHBINEHHR NOAHCH 5QeKTHBHOCTH PErHCT-
pauHn npd yacamdenun ofbema. Jdas smaawx ofsemos K= 1.
fasg obvema 1000 ma K =~ 0,2,

IMoanywo sdderTusiocte perncrpaunn e, (E.) onpeaensior
BRPAKCUHEM

e {E)—= g:l—i—g% aMIL/KBaNT, (25)



rre. 8. {E,}) —naomazb BCero annapatypnoTo cnextpa, ofve-
JOBACHHOIO y-H3JAVUEHHEM C sHeprued Ey, KOTOPas BEAKUaeT
B ¢chf nACIIANL fHKA MOAHOTO NOrAOWEHHA H HENPEePHEBHOTO
pacapelienennn (amn.}; Ny (Ey) —UHCAO y-KRAHTOB ¢ SUCPFHCR
E, Henymieuslx 3a spess HIMEPORES sADAMy A{HIOre paiiio-
uyKnaAa (kpaHT).

Towntects onrpeneacuns & {E) Bo BCeM 3SHEPrOTHRYECKOM
ARANA30HE 3ABHCHT OT KOJMMECTBA IHCHCPHMEHTAALIO ROJYHCH-
HBIX 3Hauennii g, (E,). [Jdan TOUNOCTH ONpCARAEHHR g (EJ ne-
ofixoanm Goabwod nabop. OPP ¢ MOHOIHCPICTHHCCKHM y-HAAYUC-
mwieM. Oanako ye Beerja ¢orb B HAJHUMH TpebyeMas noMenxia-
Tvpa OPP, C novepe#l roymoctn so 10-—-20% oncpaumioe onpe-
deacuns g, {E) momuo YNPOCTHTL- H CBECTH K HAMEPCILNG
5, (E1} gas oxmoit sucpenn. Eq. Has storo swmbupawt OPP ¢
SHEprHell y-1I3AyuCHis, COOTBETCTBYIONUEH NPHMEpPHO cepeanue
AIMTPAOMOTO INCPILTHMLCKOTO AWADA30W2 (WanpuMep, pacTeop
1%Cs W onpeaeasot g; (E;) Ans BceX oOBEMHHX HCTOUNHKOR.
Paccuntrinant koapduunent K

¢ s g (Ep) 06
hi to(E}) ’ (— )

Kosdbduuuent K, unokasHBaet, KAKYIO A0 3POEKTHBHOCTD
PCLHCTPAINK Apenapara B GOPME HCTOUHHKA [ reOMETPHH COCTAB-
aser o1 &{(E). 3to orHpwente CYNTIEM NOCTOAHHBIM AJAR AHA-
nasona suepruii 0,16—2,0 MaB n o0pema o6pa3uoR UPeHapaTos,
e npeBLmaiowyx 20 ma ¢ Tounocteio He nuKe 20%. Toraa (i8)
npeobpasyT K BHAY

A, = _S(Ew) Dy
ty 5 (B Kyt

B xayecTBe HAmoOCTpauMu Ha puc. 26 npusenenul rpaduxn
sapscamoct &(E) uaa perexropa ANIAK-63A. 3pecs nokasansl
KpuBble aast ncroynukos u3 paGopa OCIH 1 npenapartoe, obse-
Mhl KOTopmiX pasuspt 14, 4, 0,5 MJA, H3MEPENNMX B YaHICUKAX,
nazobparcunbix Ha puc. 21 (11) a, 0, B CooTBeTCTBEHHO.

I'pajykpoBka TPOBOARAACH OGPASLOBHIMH pactBopami “*Ce
(134 k3B), 5ICr (320 r3B) ¥ '¥Cs (662 xaB). Tlynxrapom man
obpema 14 Ma noxaszana sapucuMoCTb £1:(E), ecam 6nf rpaiyn-
POBKa NPOBOAHAACH TOABKO C HMCTOAb3OBaHReM pacreopa *¥Cs.
MakcHManpHOe OTKJIOHeHue 3aBHCHMOCTH £1,(L), nocrpoennofi
Ha QAHOR ORUPHOH TOUKE €15 {662 x9B) Ha ocHOBalHH BHIPAMC.
nust {28), ot aapucummoct £s(E), MOCTPOCNNOR DO Tpes OTIOD-

a78

pactfc npoba. (27)



v Tousam {134, 320 n 668 xsB), B AanuoM caydae npuxonut-
et wa ofxacrs wH3KuX speprufl ¥ Ans sHepruu 160 xaB cocrae-
arer 17.5%. C opubmmxennem K OHOPHOH TOuKe OTKIOHEHNE
yvMensijacted.  KpoMe | Toro, OTEJAQHEHHE YMEHDIZaeres * TipH
vMeHRLIICHHR ofbema npenapata. HMa pue. 26 puano, uro nan
ofibema 0.5 ma saucumoctd eo{E) w eos (E) napaaacavum. Hs.
MCHCHHC BaKkanna 3aBucHMoctTH & (E)} ¢ yBesnuensem obbema
OOBSCNAINT BAHSINEM CAMOACRIOUICHHA W DacCesHis y-Haldyue-
iy 3 ofikeme 06pasna. .

Kospdunuent Dy 8 (18), (24), (27) yusrnsacr vMmenbuic-
e NACHAAR NHKE NOJHONS  NOMJACICHHA, COOTRETCTEYIONE D
gucprin By 1 #3cTOona Opn y-y COBNRJERHAX. YMCHBILENHE 1Jj0-
HLRAN MPOHCXOANT 32 . cueT IPPEKTA CYMMHDOBAaHHN 3apsia B
ACTCKTOPE B CAYHASX, KOrda PCTHCTPALMA y-KBANUTa CONPOBOK-
AacTcy POrHCTPanHEN y-KBAUTOR, HAXOARMIMXCA C HHM B Kacka-
Ae, Sror adkperT 3aMCTCH M Cro HCODXOAMMOD Y4MTLIBATL, KOTAA
s PEKTHRIOCT POPHCTPAUNHE COBRAIAIONIHX H3AYUeHHi focra-
TOMHO BWCOKa. [{pH OTCYTCTBHH Y-y COBRAACcHHA KosddHuueHnT
Dy = 1.

Beawmny Dy ONpeAcisior 0o (popuynie

D, = ‘ : (28)

1 3 o (E)

=l

FAE Gy ~ BOJAR Y-KBAUTOB C sneprueli E, cosnagammux npu
pacnaje | HYKNHMAZ € y-KBanTamu swepruu E; or odwero uncia
HCHYCKaEMBX Y-KBaHTOB ¢ sneprmeit. Ey &(E;) — noasas ag-
HeKTHBHOCTL PETHCTPAuHH y-H3vdenusn ¢ suepruehi E; onpene-
asesag mo (25); S -— KOARYECTBO y-ARHHH, COBHAA2IOMMX C
y-aumned Ei.
BoAHIRAY Uy ONPCACTSIIOT COOTHOWICHHCM
34
R:cii

Py T eem——
Eit Hx;

TAC Ny — KBAHTOBM BHIXOHN Y-KBAHTOB C HEPrHEH E.:
figg MO0 ¥-KBAHTOB C suepruedt B, copnagamoumx ¢ y-xBauramu
¢ sneprueil I, na OAmM pacnan i HyKAHAA.

BeaAnwiny nfy; ORPEAEAI0T W3 anaiuia cXCMbl pacnand
NYRIRRA.

Jns AByx y-KBalUTOB, BO3HUKAIOIHX B KaCKaje {#anpusep,
npu pacnage ©Co uan *S5¢, (28) npeobpasyercsa K BRAY
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I —=(Ep

TIpuwmep. Paccmorpus pacyer: KOMPORUHEHTOB Jas obpaa-
noBorg uerouuska %Co ns nabopa OCTH. Onpeneacune xosd-
punnenta D (1332) pan sunun 1332 k3B CBOAST K ONPEACACHHO
noanoit sd@exkTusHocT) perHcrpauHy g (1173} y-uanyuenus ¢
snepruedt 1173 xaB 1 pacuery D (1332) no (29). Ha puc. 27 (a)
npusefcna sasucumocts g (E) ans merexropa JATIK-63A, no-
JAy4cHHas HaMepenHoM  o6pasnoBnix  HCTOMNDHKOB 3 Habopa
OCIH. o stomy rpaduky HaXojauMm aHavcnue g, {1173), coor-
nercreyionlee  sneprun 1173 k3B — 0,115 mmn/xsant. [locac
nofcrauosku B (27) maxoxmm D (1332) = 1.13. Axnajormuno na-
xOAHM 3Hanenue Koadpduunenta D (1173) = 112

3navenus kKoz@duunenroas D.(1173) u D (1332) mus npena-
patoB Ooaemioro oOwema OSyAyT elle MCHLIIE OTAMYATBCA OT
CAUMHHUL TIOCKOJIBKY € YBeAnuenneMm ofbeMa Npenaparta nodnas
2(heKTHBHOCTL PErECTPalHH  YMEHBILAETCH, H4TO  BHRHO K3
pre, 27 (6). Jlas npenaparos o6vemom 14 mx u 1000 mu 3nave-
nua D {1332) cocrasst cootBercrsenHo 1,08 u 1,03.

Meron kaauGpoeru npeb Goavwnx obwemosn. [lpurotonaenue
KanHGpoBoYHEX Npob HCCACAYEMOTD BLIMECTBa, MEUYEHHOTO Ka-
AUGPOROYHBEIMH PaJHORYKJAHAAME «~ BECHMA TPYROEMKAR, MaJAO-
TOYHZS ONEpAUHs H B CAyYse H3IMeHEeHHH KaKoro-inbo napamer-
pa Tpelyer HPOBEXEHHA NOBTOPHHX 3xcnepumentos. [lostomy
ocofiore BHHMaHHS 3ACTYXKHBAET OTHOCHTEABHO HETPYAOEMEKH
pPACcuUETHO-IKCNCPUMCHTAJNEHME  VHUBEPCAJBHEIE  MeTDf Kanaub-
poske npo6 Goabwioro obpeMa*, KOTOPHE NO3BOAsET AOCTATOY-
HO TOYHO ONPERENATh AKTHBHOCTH HYKAHAOR B npolax Goamilo-
ro ofbneMa H a060r0 H3BECTHOrO XHMHYECKOTO cocTaBa. CyTb
METOLA 3aKAHAETCS B NPeACTABJICHHH IPOEKTHBHOCTH PerHcT-
pauuH B BHIE MpOH3BEJeHHR ABYX COMHOMKHTEACH, OJHH K3 KO-
TOPBIX ABAfeTCH 3PHeKTEBHOCTRIO N0 OTHOIIEHHID K npobe GOJb-
woro o0LeMa NpH OTCYTCTBHH caMonoriouesns gq(E) u 3aBn-
CHT TOSBBKC OT SHGPTHH y-KBaHTOB, a BTOPOH TIPeACTaBJsiet CO-
Gofi NONpaBKY Ha CaMmoporicilesne G(p), 3aBUCAIYK TOIBKO
or anncitnore KosgppHuxesTa ocnabienns

e(E, p).= eo(E) O (1. (20)

Dy = (29)

* Hopouwenxo I'. T, a ap. CoesrpomMerpuusckie MCTOAM QUCHKH 3id-
rPAKEHHS NOYBLL B APYTHX cpel TaMMa-H3AYYAOWHMH H30TONaMn 1 paiione
pazvemenng A3C. — B xu: [lpofaemul ofeciienenyst paguaugonios Gesonac
HOCTIE HpH JKCAAYATALER aToMEWX Ackrpocranuufl. Tlpara, 1976, = 2, o 24.
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Takoe npeacrasieiine 3QQPEKTHBIOCTH B CBCACHHC 3aBHCHMOCTH
CAMONOTIOLICHAA OT XHMHYCCKOFO COCTFasa npobH, ee MI0THOCTH
H 3HEPrHY y-KBAUTOB K OANOMY NapaMeTpy u, HCA3CT METOHM Vilu-
BCPCASBUBIM, NOCKOABKY AAR A060ro ciyuas u npolu u ©{{n)
JCTKO PacCHuTaTh, o 2(P@OCHKTHBHOCTL HPH OTCYTCTBHBH CaMOMNO-
raouwceHus golfl) noayuaercs oAUaXALL C NOMOUILIO NPOCTLIX MO-
ACNLHBIX IKCACPHMENTORB.

Qupeaeacnue sdpexTusuocTH perucTpanun aas Ge-Li ac-
TCKTOpa COBCTCKOFO npou3sBoacTBa obbemom 90 oM i uerbipex
HIMEPHTEABHHX coCyAoB (pHc. 28} obnemom 114, 2,11, 3.73 u
8.60 7 npoBOANNCCE MOACTHPOBAUKCM OGBHCMILIX HCTOYHHKOB €
paaalduisidn i B AHanasone ot 0,005 a0 0.38 cu! ¢ nomoso
XAOPHCTOTO z-;amm (*°K) # pasauusblx nanoanuteac# {pmc. 29)
Has apeacTaBIoHMs PE3VALTRTOBR B allaAUTHUECKOM BIAC 3KCHC-
pli'vieHTdJIbeie 3ABHCHMOCTH aRNPOKCHMHPOBAINHCL TCOPETHUE-
CKIMH, TOAYUCHHLIMH TOYHBIM HHTEIPHPOBANHMCM A cepunic-
CKOTO CA0S, KOTOPHM 3aMcusaach peadvhast npofia B prae tod-
crocTennoro erakaua (eM. puc. 28). Chepuuecksit caoi naudo-
Jgee Gauzok kK Popme U3MepseMoH Opobsl H, ABARNCH NPOCTOR
qrarypoil, NO3BONSET NPOBOAHTL HHTErPHPOBANKE B AHAJNTHUC-
CKOM BHAC. JTOT CA0E MOMXKHO ONPEAEAHTEL TPEeMs HaDAMETPAMU:
NOAQHEHHEM UCHTPA, BOYTPEHIINM PajnycoM Iy U TOAUWHHOH Ar.
[Lentp cdhepnueckoro €a0d coOBMEIaacs ¢ IPPEKTHBHEIM 1LEHTPOM
acrexropa «0O», KOOPAHHATH KOTOPOTO Fg ONPCACARIOT IRCACPI-
MOHTAALIO N3 YCAOBHA Bbhinoanewus zaxona 1/r? Tonwmmny ce-
PHUCCKOro CAOK AT HAA BCEX U3IMCPHTCAbHLIX COCYAOB onpeieisn-
10T H3 VCAOBHA HANAYYLIETO COrVIaCHR® IKCRACPHMCHTAALION 3a-
sucumocTr 3qdexrusicet kKak ¢ypkunn w (oM. prc. 29) ¢ reo-
pernueckoll SPQMCKTHBHOCTDIO 438 CPePHYCCKOTS Cos

H(u} = C[l - exp(—uAr}ia.

Oxa3a80Ch, 4TO MMHHMYM KBaAPaToB OTKACGHEHHH AJR BCEX CO-
cyios pocturactess npu Ar = Ar, (cm. puc. 28} ¢ TOYHOCTLIO
suiuie 5%. Takum o6pazoM, Ar MOMKIOC NOJOKHTL PabiblyM FCo-
MOTPHUCCKOR Todlrue npobul Ar,, a ocTasigdics camcrtoen-
ufi napamctp C sMoxer OuiThL OOpeACAER ¢ OOMOLLLIO OIHOTO
MOACALNOTG H3Mepens. naupnmep, ¢ nopowkom KCI [Mapa-
METP I HANOANT H3 YCAOBHA PaBCHCTBA IKCHCPHMEUTAALHLIX
4 TEOPCTHYCCKHX suavcHui sdderrtusuocicl npy p=0 n bk =
= Ep= [,46 MsB (*K). Oxazaioch, 4T0 ANA BCEX COCYIOB

ry= g 1 ey ¢ TovHoeTHIo 25% 1 BhiUe.
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MoxHo noxazath, uTo CYILECTBYET TaKad TOUKa T¥, Ho3l0BCM
ce spdexTHBHEM UeuTPOM LBpolut, AAA ‘KOTOPOH COPAaBEAIEBO
' PABCHCTRO

e(E, @) = ) p, (a1)
K(Ey, %)

—
rae K{E, r¥) u K{(Ep, r*) —3(pdexkTHBHOCTHE PCMUCTPARHH AdAN

TOUEUHOTO IICTOMHHKA, HAXOASLIErOCs HA PACCTORHHEK T OT ueHT-
pa JeTeKTOopa B YCNOBHAX BaKyyMa, ANS JHEPruil y-xpautos B
it Eg coorpererpenso; #(E, n) ¥ H{pu) — 3 PpekTHBHOCTH perucr-
pauKy st CaMOMOrIonaoiere 00beMHOr0 HCTOYHHKA  AJ1a JHep-
Tei y-KBaHTOB E # Ep npu npoYnx OAHHAKOBHIX YCAOBHAX, BKO-
YAY PACAPCACACHUE AKTHBHOCUTH M BEAWYHNY JAHNEHHOro Koaddu-
uHenTa ocaabacHuA.

Beonn 6espasamepnyio. $ynkumio - ©(p} = H(Es u)/H({E,,
w=0) = H{p)/Ho~ nonpasky Ha CAaMONOINOWEHHE, [IOAYYHM
H3 (31)

K{E, r¥)

K{Eg )

Yuntwsan, yro npu p = 0, O(n) = 1, nonyvaen u3 (32) sumpane-
HHE st >(OPEXTHBHOCTH PETHCTPALHH Y-KBAHTOB, HCHYCKACMBIN
06bEMHBIM HCTOYHHKOM TIPH OTCYTCTBHH camonoracitenns Ey{E)

e(E, n) = He© (). {(32)

_K(E; )

K (E09 r*)

Ha (32) u (33) nmeem npuBeaeHHoe Bolue Buipamedue (30)
209 3Q)QeKTHBHOCTH YCTAHOBKH MO OTHOWEHHIO K O8BEMHOMY HC-
TOUHURY ' :

e(En = 0) = go(F) He. (33)

e(E. n) = e(E) O(n).
B ravectse 3dipexTHBHOTO HenTpa npodul YAOGHO R3ATL cepe-
AMHY CQEPHUCCKOrD caos {C¢M. pHC. 28), PaclOAOKCHKYW Ha pac-
ctosnHuu h* OT Topua JerexTopa

L H
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ITu A0OYIRHHE fle¢ MOKCT BPHBCCTH K OlHOKe, NOCKGAbKY, Kak
Buane u3z puc. 30, ornowenwe sipdextunnoctn ¢ (E, 1) =
=K(L, r)/K(E¢ r) npaxruvucckn He 3aBucut or r (h =1 —rp)
Aa y-rsantos ¢ suepraelt Soapiic H00 k3B # cnabo zasReuT
OT T B 00JaCTH MENBLIIHX 3ncprait, aamce aas Ge-Li 90 cwmd. Tlo-
AYUCHIOC B ZOCTATOMHO TOUNOM TIpHOAUKCHIN BLIPAXKCHNHC KAN
pDCKTHBUOCTR PCTHCTPANAM § MPUECACHINX Buwe oGosuauc-
BHAX HMECT BHA

e{l. ) =e(l)e{n) + —-E,-—— Y lp(E. r} —q(L, r)IK{Eq 1)
v - _
expl-—p{r—ri}Jdv. (34)
rac v — o0neM npobn.

Ecau r* copnanaer ¢ ahdextusinim uentpond npobu, to ny
rerpaa obpamacTesi 8 Hoak M puiparienne {34) nepexoanr s (30).
PopMyaa (34) 6uiia HCNOAL30BanA AN OIEHKM NOFPELIHOCTM
s & (5, n), ccan 3a 3pQOKTHBUEI UCHTP ACTCKTOPA UPHENTEL Cce-
peasny cepuyeckors caon. B taba. 11 npriefciipt TOfpetlidocTh
B npouciTax upn pacyere e (E, p) no {30).

Tatauuna U
Norpoinocss {x %) nps pacwere £ {E.p) no popyyae (39)

M posyaR

Jueprus e e et et 0

E. xsB 1 l 2 I 3 1
i

Baxyyn

150 095 | a3 1 044§ 006
200 071 ] 025§ Q10 ] 605
300 047 Vois | 007 | 004
500 0.43 1 014 § 0.06 | 00

Aaswmuguui

550 407 | 188 | O 0.31
200 ant bysr | 086 p 029
A 156 | o820 ) 04t | D08
500 058 | nan | n22{ 018

Mpaxtutcckue pekomenfanny. Popmydia Aaa pacuera axkTHB-
nocty {Q nMeer pua

045045 Sfuumjwnn} Kut/npoba,

Q== : :
b 1y i\f-iiﬁaii‘rfp_atll.}{-:g(E}[I!Mil.f‘?‘ﬁﬂa}’ﬂ@ ()
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rae §; — maowaib NOA GOTONHKOM, N — KBaHTOBHIF BLIXOL -
ERTHBHOCTD OPH OTCYTCTHHH CAMONOCIJIOUIEHHH ORPERENSIGT 10

popmyac
K(E. )
golE) = —t2 Ll car
° K(Eo, r%) '
rTAC KOHCTAaHTY C HAXOOAT B CBOH OYepedb H3 BRIDAMCIHHA
C - Hip)p

l—exp (—pAr,)
rac H{(p) — sxcnepyMenTtadpio  ia3Mepernas  sb@eKTHBHOCTH
aasn nopowka KCl (I r KCl— 106 y-xkBanrtos B mnnyry). Ilpn
3TOM JnHeRBpH KO3(PPHuHeHT ocaAabaeHra y-KBaHTOR BEILECT-
soM npo6el — nopowok KCl— paccunteiator cacayviciuuy o6-
paioM . _
peal EMem™ ] = plrfen®luy (E)len¥/r] =
_ P AE(E) - Agpg (B)

V TAg+ Ag
_ P 39.0983-0.0514 + 35456-00805 _ ;ococer P
vV 39,0983 + 35,453

rae P— macca KCl 8 cocyse, r; V— o0neM H3MepHTEALHOIO CO-
cyda, em¥ A Ag— atomdne Macest K u Cl coorsercTBeHuo,
(£} — maccorutit koadduuvent ocaabrenus. Paccrosuue Mem-
Ay >PHeKTHRHEME LEHTPaMK ACTeKTOpa H npodul I'™ HAXOART
CRLAYIoUIHM o6pasoM

; 1
= Y (te, + 7g,) + 1, o

S¢pdexrrusnoets K(E, r*} onpesessaor SKCHCPHMCUTAABIG C HO-
MOUb Habopa TOUCYHHIX TPAAYHPOBOYHLIK HCTOUHHKOB, HOMC-
WAEMHX Ha pacCToanuu h*=r*=rp or TOpuUa AercKropa {pHC.
31). Oas Haxomaenns ro uamepsor sgdexrupuocts Aas ®©Co na
paccrosutin by=35 cu ¥ he=15 e 01 TOpUa ACTCKTOpa H peila-
wr cucreMy Apyx ypaeuenwit K(E, hy) = Bf(ro+hi (i=1.2}.
Monpaery #a caMmonoryiowenue O(p) onpenefsor H3 BhpaKe-
HNS
Hip) I—exp(—~pdrg)
{u) = = B
Hp pirg

[Ipupcncunpie KOWKPETHLIE peKoMenAauuy W omubxu oTHO-
CATEA K cayvaio, Korga Arg =Ah, paguyc H. BbICOTa BHYTPEHHE-
ro CTAKaHa M3MEPHTENbHOro cocyfa 1y =460 MM u hy=131 MM,
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UTC COOTBRTCTBYET pasMepaMm CTaHAZPTHOTC COBETCKOTO KpHOC-
tarta aaR Ge-Li aerekropos.

KaauOpoBKY H PACHET AKTHBHOCTH B CAYHAC CUHHTHAANLHONH-
HOrO CHEKTROMETPa NPOH3BOANT ananorkuio. OZHAKO BO3IMOMK-
HOCTH ¢To H3-38 ILJIONOPD 3UCPTETHUCCHOrQ pa3pellclsst cyipe-
CTBCHHO MEHLINE: Ou NPHTOJRH TOABKO AJf anadusa npob ¢ suc-
DOALILHM YHHCIAGM paspemeur-smx NHKOBR HOAHOMO NOrJIOHICHHES.
CussiTHAASIUHOURYIO CACKTPOMETPHIO TPHMEHAT OOhuHO Ans
H3YuCHKA mwnonem"oz; CCTCCTBEHHOTO ona — N0 XapaKTCPHbIM
upkasm: 1,40 M3B — %K u no ondHoMy DHKY H3 YpaHOBOTo
(1,76 M3B — *¥Bi) i topuceoro (2,62 MsB — ®¥T1} psaos, aas
H3VUCHHS HOATOXKHBVLIHX NPOAYKTOBR AAEPHBIX B3PHIBOE B N[PO-
fax nnewmnedt cpeib H T. A

O6pafoTka CUHMHTHAASHHOHHLIX TaMMa-CnekTpos. TpyALOCTH,
CREIAHHIE € BLIACILHHEM [PAHHU [HKE OOJHOTO YOIOLCHNA
(pOTONKK: M NOHCHETCM Cro INICILAAM, TOPOAHAN MHOMOYHCIACH-
HBle NipHeME! O8PaloTKH CUHHTHANSUNOHHLIX y-cnekTpoB. Oi-
KM H3 HUX ABASCTCH ONPCIEACIHE BHICOTH NHKa, a He ero mao-
wans. Ecan peplipHa OHKAX ONHCLIBACTCS ICCKOALKHMH Kauaha-
MH, TO TOYHOCThL TAKOIC METOAA MAJ0 OTAHYACTCH OT MeToda
HaMepCenny NAOUWAAH, NOCKOAbLKY (GOTONHK HMeer ¢dopMmy uop-
MEJLIOro PacnpeieaecHis, 33 CBOHCTB KOTOPOre CAEGNYET, 4TO
BCAHUKEA TJOLIAAM 70X HEM [IPONOPHHOHAABHA BHICOTC MHKI.
Dodce TOre, B CAOAKHBIX CHEKTPAX, KOTAZ HHKH HC NOJHOCThLIO
Pa3pCLICILl, ONPEACAENNC BLICOTH NiKaE, a He MLIONAAH Jaet pe-
3VALTAT ¢ MeHbIICH OMHOKOM.

Bodee todnsifi u, noxkanyi, Goaee tpyiocemkuil cnocod obpa-
OOTKIl CAOMHBIX CHUHHTHAAALHONILIX y-CNCKTPOB — METOA paido-
MEHH CNCKTPa Na KomnowesTol. Jlns 3TOro HCOOXOAHMO HMCTH
1tabop TPaAYHPOBOUHHX HAPUHAIBHLIN y-CNCKTOPOB BCeX paana-
HVKAKAOB, BXOASIIHX B H3yyaemyio cmech, UOpaloTKY HaMepeH-
HOTOQ CHEKTPA HAYMHAOT ¢ HavOOJACe KECTKOR y-JIMNHH, HA KOTO-
PYIO  NIOPMMPYETCH  COOTBCTCTBYIOLUUHR TNHK  rpaiyHPOBCHHOTO
cnekTpa. jiian 9T0ro HAXOAAT KO3(MUUNCHTH, Ha KOTOPHE KO-
OOX0ANMO VMIUQHKHTL TPaJAYHPOBOUNBIR COEKTP AAS COBMELICHUSH
3TOTO NHKa ¢ annapaTypnbeiM. [locae Taxoil nmopMpupOBKI rpa-
AYHPOBOUHBIH CNEKTP AAHHOr0 paiHOHYK/HAZ BLIYHTAOT H3 H3-
MEepeHIOoro CNeKTpa. ECAH nocae 3T0r0  OCTAETCH  CJACKHBE
CHEKTP, TC OPOLCCC BLIMATAHHN [IPOBOAAT IJAs CACAYIOWIGH NO
BEJHYHHE 3HEPrAn y-auuuu. [locae yKa3anioro pasjgomkelHs
CIOXHOTO CHCKTPa Ha COCTABJRNOIUIKE [JOmWaAn (QOTONHKOS
MOMIO ONPEACTHTL € AZOCTATOUHON TOYHOCTHK). TakoH cnocod
obpafoTke ue Tpebver ananus abcOMOTHON AKTHBIOCTH pallo-
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HYKAHZCE NPH H3MCPCUHH PPAAYIPOBOUNLIX ¥:cniekTpos, Honodn-
acsanne 2BM aaa obpaloTKn 'y-CHCKTPOB: .TIO3BOARCT DLAMAHI0-
BATh METOA HAHMeHHUWIHYE KBAAPATOB NPH DAINOKCIHH CIOHIO-
TOo Y-CAGKTPA Ha COCTARAAIONHE € HCMOABb3oBanHeM GulaHoTCK
ITAAOHHBIX Y-CHEKTPOB OTACABHBIX. PARHOHYKAHAOR.

1HHpoKee PacnpocTpaIiCile RBONY4YRA Tak BazubBaeMmuiii mar-
puunpi cnocol - odpadorku  y-cnexktpos. [Ipu stom  aposoasy
ananiHi SKCILPHEMEHTANBILIX CMEKTPOB PERICHHeM CHCTEM ypan-
HeHBl, IAc HMCXOZHDIE ASHHBIC — KOJHUECTBO 3apCTHCTPHPOBAIN-
HIIX HMOVJALCOB B SHCPreTHYCCKHN HHTEPBAJaX, Ha KOTOPHIC pasz-
GuBaeTeH annapaTypuLidl cnekTp. Kamxapili uirepsak HaXOAHTCH
g 0BsaCTH CNIEKTPA, XAPaKTEpHOR AJA TOTO HAH HHOFO H30TOM.
Yneno MMUYABCOB, 34PCTHCTPHPOBAHNOR B ZaHHOM HUTCDBAJC i,
MOIKHO PacCMaTpHBaTh KaK CyMMYy

a
N; :——E aij -‘X; (i=¥, 2, ey ﬂ), {35}
J=1
‘rge Ny -~ CKOPOCTB CYeTa B JIAHHOM HHETEpBade 1 33 BHUETOM
¢pona; A; — aKTHBHOCTL j H30TONA; &;j, — CKOPOCThL Cuera G j Hi-
Tepsahe ‘ot j u3oTOnA CAHEBHYHOR AKTHBUOCTH; N -~ KOJAHYECTBO
HCKOMBIX H30TOHOB.
Pewas npuBelielilyio CHCTEMY '»pamic.mm MaTPHUNLIM CHO-
coDoM, TOAYUHM

n
A =2 by Ny(j=12, .., 1),
i=1l

rje by— 3AeMelTst MATPHIbI i{bﬂ .ofiparnoil Matprue fall.
Has pewenxs NOAYYEHHHX CHCTEM YPaBHEHHA MoOryr Opito
NPHBACUSHE 3JEKTPORHBIC BLIYMCAKTENbHBIE MAalUHHLL
Paccmorprm cnedHGHKY aHAJAHTHUECKOro merofa obpaborku
CNeKTPOB Ha npHMepe npobui asposodeH, colepKauledt OCHOB-
fibie AOATOMHBYLHE DARHOHVKARAHR N100aabuhix BhinAZeHHH.
Ha puc. 32 usolpaxen y-cnextp takoil npodu, Crpeakamu
BIM3y TNOKa3apo- pasbuetive cnekrpa #a HuTepsads. Pasiome-
IHEe NO HHTEpBajiaM COEKTPa . y-HRAYUYEHHS OCHOBHLIX AQArCHKIl-
BYLIHX PAAHOHIOTONOY, COACPIKAMHXCA B BLINAJAEHHAX H aspo-
3oas%, NOKazaHo B Taba. 12. Haorons pacnonomers B AOPRAKC
YBEAHYCHHRA 3HEPrHH XapakrTepsoro y-Haavuenus. B ckobkax
VKA3aHa MHTEGHCHBHOCTL Y~JHilHil B NPOLCHTAX Ha akT pacnama.
B y-uanyuennn ¢MecH AOATOMHBYWIEX PAHOAKTHBHBIN TIPO-
AYKTOB ARCPHLIX B3PWBOB OTCYTCTBYIOT HMHTCHCHBHHIE y-JuHRH
¢ suepruelf smenee 100 k3B u. Gonee 1000 k3B. [Hkaav, cnexrpo-
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TaGanya 12

Paanoxense no HHTEPBAIAM CHEKTPA TAMMU-HIAYMEHHA A0JAFOXMBYUHX HIOTONOH,
RPHCYTCTBYIOMHX 8 BOIIAACHRAX B RSPOIORAX,
koaddnmentat nepexona K o o7 uicaa AMiyancos 8 xapakreprom poronnKe
% AKTHBHOCTH u3oTofa mns aetexktopa Nal(Tl) 6363 mm

IHinrepoaast, KyBfganoau
flaoroy ulzlel';;gil ! z 3 . 4 9 i - l § ! :
najga, <¥7 [ 105—165 153375 375433 A35--675 875705 T04—B15 515--935 95— Y-ERasr
11—16 } 1787 38 43 A4--57 5tl‘~-?0 '7|-8] §2.-92 G100 NI,
MG 4 14y 284,3 134010y - - e BIG{H34) n |- - I 47
MiCe 328 |145(493) | - - — — — — 95
1Z5h [ I — 176{6.3) | 381(1.4} | 483(10) [BOI(18,4) - — 31
428(29.6) 507 (5,2)
636(11,2)
672(1,8)
Be 333 - - = 478(10.3) o - - - 14i
Ry 394 — 2095{0,26) e 444 (0,36) — — — ~— .
497(30) | 613(5,5)
557(0,8) [652(0,12) K
W64 R 368 e - 512(20,6) | 616(0,7) — 874(0.41) — 72
. 622(10)
7Cs 11016 — — e 662 (85,1} — — — 23
v Fn4+%Nh 68,2 —_ = e 760(99,5) e B ] 23
AR 313 - — — o P e e 1835 (100 — |24




metpa pasBusasor na 10 HuTEPBAJAOR M & M3 MNX BHORPaOT 8
KagecTBe pabounXx. :

Jlea unrepsana — nropoil (165—375 k9B) u nocumoit (55—
1000 k3B) (cm. tabn. 12), B KOTOPBIX NPAKTHUCCKH OTCYTCTBYKIT
JAMHHH y-H3JYYCIRsl J0ATOKHBYIUHX TIPOAYKTOB ACACHUS, HCROAL-
3YIOTCH B KauCeTBE NPoucpOUHBX HUTEPBAJOB AAR KOHTpOAW Ha-
AHYHA B ﬁpDﬁC H3IOTONOR, NEYYTEHHBIX B MaTpHUC. Ecian koau--
%ECTBO MMIYJABCOB, B NMPOBEPOUHOM HHTEPBAJIE OKAaYXKCTCH BRILIC
craTHeTHyecKof owMOKkH, 570 OY/CT YKAa3biBaTh lla NpPHCYTCTBHC
B npobc B, ¥2Te, M0la {ans NEPBOTO RPOBEPOHHOTO HUTCPBA-
Aa) nan M0La, e, %5Zn, 99C0o, Na (118 BTOpPOro nposepodtn-
rO HHTCPBaJa).

Kak caeayer uz taba. 12, HMEIOTCH H30TONM, JUCPTHE -3~
UM KoTophix GJH3Ka ApYr K ApYry. Takue H30TONL i€ MOTYT
GbiTh HAEHTHOHURPOBARL B PE3VJLTATE ONHOKPATHOTO HIMEDPC-
uus. K Hum otaocates e u MCe, a raxwke "Be, 103Ru, ¥R,
Iing onpejenenns CORCpaHHs ITHX H3O0TONOB NPHXOAHTCH fpo-
BOAHTL NMOBTOPHOC H3MCPCHHE Mepe3 NPOMEXYTOK BpeMenH, A0-
CTATOMHMMH HJA 33METHOrQ H3MEHEHHR KOJHYECTBEHHOTO COCTa-
Ba H30TONOB H3yuaeMofl cMecH BCJIGACTBHE PaAHOAKTHBHOTC pac-
naza. Taxk kak nanbojee KOPOTKOXHBYUIHME H3OTONAMH B 2TOM
cayyae spasiores '%1Ce, %Ry, "Be (ux nepuols noaypacnaia
cocTaBasiiot of 1 20 1,5 Mec). TO BTOpoe HIMEDEHHE HMEET CMBICI
HPOBOAHTS YCpe3 2 Mec, 110 H OHO He MO3BOASACT PA3ACHHThL Ta-
Kue H30Tonbl, Kak ‘Be, Ry, notoMy uTO HX MEPHOAL NoAypac-
naza M sucprun y-usayuenns Gansku. Iostomy BKaaa y-Hagyge-
uug '*Ru B ueTBCPTHIl HHTEpPBAX YCJOBHO TpHIHCHBawT “Be,
a BKJAAZOM HahvueHHs Ru B NSTH{T HETEPBad npeHedperaioT.

Cuctema ypaeheuni (35) Gonee ypobua, eciH BMECTO BCAH-
UHHL AKTHBHOCTH H30TONA PACCMATDHBATL RACGLLAAER HandoJeo
XapaKTEPHOrG AJs AAHHOre H3oTona (QOTOmHKA. XapaxtepHblm
(OTOMUKOM 145 KOHKPETHOre H30TONa CUNTANT (OTONHK, Bb-
3BaHHBIA nanboiee HUTENCHBHBIM Y-H3JAYHEHHEM 3TOrC H30TORA.
B 3roM cayuac NPHBEACHHAS BWLIQ CHCTEMa YpaBlennd [ipeoh-
paayeTcﬁ B CHCTEMY

n

N; = E C”SJ (j=11 2, sen ﬂ}, (SG}
I:I

ric S;— naoulanb XapakTepHOro (OTONHKA H30TORA ] B CAN-

uHy Bpemeitk; Cj;— UHCA0 HMOYALCOB, 32PETHCTPHpPOBANlOE B

HHTEPBAJC i (IPH H3IMCPCUHH H30TONA j, ¥ KOTOPOro NAOmAaAL Xa-

pakTepHoro QoTonMKa S; pasHa eIHHHLC.
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Pewmag cructeMy ypasuennfi (36) marpuununm cnocobowM, no-
AYUEM

s,.::}“_} dyNi(i=1,2, ..., n),

rae dy; — l\os¢q>lmuemu marpuusl Jidfl, ofpatucit martpune
HCHl. ArTHBHOCTE H30TORE B HEpOGe onpciedswr Mo QopMyac
A K

) B
tie K; — xo3duuuent mNepexona o7 uHcaa 3aporucTpHpoBan-
HEIX HMHYJLCOB B OTONMIKE K AKTHBIOCTH I30TURA.

Jas pacuera - Roapdruueiton C; npamoi matpeunt HCH
IKCHCPEMEHTANIBHO onpedeanM GOpMY anaapaTypioro CHerTps
AAS BCEX HCCATAYCMBIX HIOTCNOL. Has srorc neobxoruMmo NMeTh
HCTOUHNKY BCEX HCC/AeIyeMBIX H3CTONOE B FPEOMCTPHH H3Mepfe-
MHIX apod.

Uncao MMOYILCOR 32 BBHIYETOM (oHa B Ka/MKAOM HHTEPBaJE
AeaaT ua nAouwais xapakTepHore GOTONHKS, NOJYHIIT CTPOKY
KO3 PULNEHTOB IpAMOl MaTpHIL.

Takum 06pasoM, B KaxAoH cTPore TalAnub NPRMOA MaTpH-
b APHBEAEHO KOANYECTBC MMITYAbCOB, KOTOPOEe MOMXeT GblTh 3a-
PErHCTPHPOBAHO B COOTBETCTEYIOWIMX MHTEPBAAAX UPH H3Mepe-
I KOHKPETHOFO H3oTona, ecH OBl KOJNHTIeCTBO MMOYJABCOB B
xapaxktepHom doTonuke AAs AAHHOTO H3OTONA PABHAAOCHL eaH-
nuie. 3a BAOILAAL XEPAKTEPHOrO GOTONHKA DPHHHMAIOT UNCAC
HMTYALCOB 33 BLIUCTOM (POHA, 3BPCTHCTPHPOBANROE B CHHHILY
BPCMeHI B HITEpBaNe ¢ IPaHHIAMI, PACTIOJTOMENILIME Ha pac-
CTUSHHH NOAYUIHPHHE (OTONHKZ Ao ofe CTOPOHL OT MaKCHMY-
ma. CaejayeT yYeCTL HEGKOTOpbH¢ OCOGCHUOCTH ONPCACICHHS NNO-
Rafy XapakrepHoro (OTONHKA AAst OTASMLHBIX H30TONOB. Tak
Kak. horonux Haayuenns H¥Ce c suepraed [34 k3B naxonurtcs
8 MArKkochA 00aacTi CHEKTPa B HECHMMeTpHucH, 70 OnBaeT Tpya-
HO ONPCACHTH HOCTATOUNO TOWIO Kak IMHPHHY (HOTOMMKA, TaK
H ADADACHHC MakKcHmyMa. T103TOMy 3a NA0Ma4k XADAKTEPHOTO
oronuka zag MCe npHanMaior ofuiee KOJHYECTBO HMOYJALCOE
3a sBuiuctoM (OHA. 32PErinCcCTPHPOBAHIOC 3a CUBIHHY BpeMeln
B nepsoMm HiTepsade. TOUHO TAaKMKe CACAYET OUPERCANTH ILIO-
uadn oronnka 1Ce npl rpaAynposke, To €CTh TP OApeACHe-
Uy KO3 dIUUCKTA Nepexcia OT KOAWUECTBR 33PerHCTRHRORaL-
HbIN BMBYABCOD K AKTHBHOUTH lIPEuaparon.

[Tpu onpereaenHn NJIOWANH - XEPIKTEPHOrD q)omnnxa aas
H30TONOE, HMEOLHX HCCKOJLKO. y-NHHIfT, HeoOX0AUMO BEIYHTATh
ROMITOHOBCKHI BEAal OT OoAe€ ecTHAX auugil B ofnacTs xa-
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paxkrcpHoro ¢Qotonuka. 3z XapaktepHHii ¢orenuk ‘%Sh npunu-
MaeM CyMMmapHbift nHK JAuHRA 428 u 463 k3B, tak Kak npakrti-
yeckH 3TH JIHHHH Ha CNEKTpe He paspewmatores. [Ipu ompeaexc-
HHH FJIOIaZd XapaKrepuora ¢oronuxa 15b HeolXOmHMO B
yecTh BKA2A KOMITOHOBCKONO PACHPEAEICHHA OT y-HIAYUCHKS
c sneprusamn 601, 607 u 636 k3B.

Pyynas oBpafoTka y-CIICKTPOB OCYUICCTBJSIETCH 10 MaTPHIUC,
COCTABACHNOI OMHANKAL 4NN (DHKCHPOBABHOTO HHTEPBAJa Bpe-
MCHM MCHKAY AByMA Hamcpewusamu. Ilpamele n oGpaTanie MaTpi-
bl AJA H3ydeHHs TA002/ bHLIX BHIAACHHA C NOMOULBIO HATUHKA
¢ kpueraaaom Nal{Tl) pasmecpom 63X63 MM B 3auMTHOM 3O-
muke «Bopsi» npupcfiesu B taba, 13 » 14 Tlpu stom untepnas
BpeMeril MeiKAY NEepBbiM M BTODDIM. HSMEPEHHAMH AOAMCH ObiTh
magepRan ¢ ToulocTbio 2 Meckb.cyT.

fIpit nocTpoenun TpPsMOH MaTPHLb: ¢ (QHKCHPOBAHHBIM Hil-
TCPBAJIOM BPEMEHH MEWIY NEepPBHM H BTODPHM H3MCPEHHAMH LS
Npapeit YaCTH MATPHUB HCHOABIYIOT Te KE MaTpiuibie 3AeMeH-
THl, YTO H AJA JEBOR YACTH, HO. HCNpaBAERRHE K3 pacnajl Kax-
A0T0 H30TONZ 33 NCPHOX, PaBHHE 7oYHo 2 Mec. Jas nposepru
nanKuig pasposecHst Memay %Zr # ¥Nb.s npanoit uacTH Mmat-
pHuE  Ko3pOHUHCHTH, OTHocsuHecs K Zr ¢ ®Nb ane ne-
npapasiorTes Ha pacnaj, Ecan. pesydabTaTsi, NOAYUYEHHBIC Iiad
%7r ¢ “Nb (1) orauuaTcd OT PE3YALTATCB, HOJAYYEHHBIN
Aan BZr+9Nb (2) B aBa pasza, 10 -¥5Zr HAXONUTCst B paBHOBC-
cun ¢ SNb. e L

Kak puauc us taba. 13 u 14 71akwe wmsovous waxk (s
S7Zr ¢ ®Nb w ¥Mn D0BTOPAKTCH ABaKIH. ITO CHENano Aas
TOro, urobs Martpuuli OplAM XKBaApaTHEIMH..Pazzeneine. uesns
H Mapralua Ha Tepsutfi- H BTOPOH N03BOAYET: CYARTH O CTalHiL-
nocrd paforsl yeraposkd., Ecii cTaGHABROCTL YVCTAHOBKH YAOR-
ACTBOPNTEALRES, TO naowazun $otonukos ¥Cs (1) w 5 Mn (1)
B Hpelenax CTATHCTHYECKHX NorpewnocTefl H3MEpEHHH AOMMHLI
parnAThCSH nAomansM Qoronuxes Y7Cs (2} u ¥Mn (2). Pasge-
aenne BZr ¢ BNb na nepsuil M. BTOpOH . NIO3BOJRET CYAMTL
0 HEANYHH AMHEMHUCCKOrO PABHOBECHS MEMAY STIMA H30TONa-
sy, Pasuosece mexay %Zr B “Nb wacrynaer upnvepno ucpey
300 cyT nocse Acaedus, ¢ ITOIO BPEeMeiH CMECh. H30TONoB pac-
nazacresd ¢ NCPHOAOM hojypacnaia %Zr pasiels 63,2 cyT.

TlocieaoBaTCALHOCTL O6PAGOTKH y-CHEKTPOB CACAYIONIARA.

1. y-CuneKkTpu NepBoOro H.Broporo HaMepeHHi npobu, sams-
CagHBIC Ha JeHTax uHbpoleyaTaromero yerpoficrsa, pasbusaot
NO - KauaaaMm . Ha uHeTepsadml -11—16, 1737, 38—43, 44—407,
58-~70,: 7181, 82—92, 96++100 ranaau, JaTeM UOACYUTLIBAOT
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Mpsivan MATPHEA JUIS JATYWKZ, NOMEUIEHKOTO B ROMUKE «BoEn»,
¢ kpuevangom Nai (T1) pasveposm 6363 mm v paapeweunem 959%
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Tatnwua 14

) OGparnan MATPRUA AR garuuka,
¢ xpueradaom Nal(TI) pasmepamu 63X68 MM & paspewennes B5% 8 omnxe «Bops»
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RONMUCCTRG HMUYJIALCOB, 33peruCTPHPOBARHOE B KAWAOM WHTeD-
BadaC 449 NEPBOroe H HTOPOrD H3MepeHiu# OTACHLHO.

2. HaxofisiT CKOPOCTBL CY€Ta B HHTCPBAJAAX B MHHYTY 38 Bbl-
qetoM $oma. o 3TOro KOARYECTBO HMAOVALCODB B Ka>KAOM Iil-
TepRajc ACHAT ta BpOoMHA nepsoroe Han BTOPOro H3MEpeHHS Co-
OTBCTCTBCHNG, H3 HOAYYCHILX PEIYAbTATOR BLIMHTAIOT CKUPOCTL
ciucta Gora B MHUYTY B Kamaom Hutepraac. CKopocTH cueta B
wiarepeagax 38—43 n 44—bB7 Kanaan ANA NepBoro HAMCERCUHA
cRragnusaiot. B pasasuefiuicm npit matemataucckofl odpabotke
110 eOpaTHol MaTPHIC AAHILIX BCPBOTO H3MCDEeHHA HCHNOALIVIOT
CROPOCTL cueta B nhneanneanom amrepsaac 38—57 kanaam,
npn 6OpaloTke LaHHLIX BTOPOYO WIMCPCHHUA HCNOAB3VIOT CKOPO-
TR cueta v IBVX wwrepradax (38—43. 44—A87) paneasua.

3. Onpeneasor MADHIAM AaPAKTCPHMX (HOTONUKOB HCChe-
avemblx H3oTones. Croabeu NOAYYCHHLIX CKOPOCTEH CucTa B CO-
OTBCTCTBYIOUIHX WHTEPBAJAX YMUOKAKT NOAEMEHTHO Ha Kaim-
Aptit croabeu obpatHodl maTpuusl. [Tonyqennnic 3nauenHr CKAa-
ALIBAT 09 CToadiaM ¢ YHCTOM 3HAKA, B PC3VALTATE HOJAYHAOT
NACHIALN XAPAKTEPHHX (POTONHKOB S; B HMIL/MHH AR BCEX
"HADTOHORE.

4, TlaoruocTe BHOSACHNA H30TONMA Ha QIAAHHIY HOBEPXHOCTH
HH KOHUCHTP2LHIO H30TONA B BO3AYXe onpeaedsiorT no gopmyse

A 3;K;exp (4 T)bbBh
A= ,
M
FAC A; — NAOTHOCTH BriajesHil N30Tona B MKII/{RM%{EC) Han

hormeurpaumt nsotona B Bozayxe B 10715 Ku/m3, S; — nuomwans
xapakTepnoro dotonHka B wmiu/yuH; K; — kosdduunent nepe-
K042 OF NAOHIAAM POTOUMKA K AKTHBHOCTH D PAcH./MHH 3% Noa-
ot Godaswioft wamieuxku; A; -— NOCTOAHH&ER paCnaga H30TONA:
T~ APOMCHKVYTOK BpeMeny MeXAy orbopoM Mpobui H NEpBLiM
Hamepeises; b — KoadibHuKEHT Depexopa OT  Ppacil/suu K
MKn/(km? mec) pan Bogageusdl, wan 107 Ku nas aspososcii:
nasa punagennii b=0,065, nas asposoaci b=450; B — ornouse:
pne obutedi MaccH 3o4bl K Macce 30au B npobe; h — reomerpi-
yeckkit kosdduuncut uaMepenust (h<1); M — KoAHYCCTBO
NAAMUCTOR (CYTOUHKLX npol pmnadenid), Dﬁ'bc,ﬁ,lﬂ!u!l[b;\. B TpO-
Ge i o6neM DPOKavanioro Yepes GHapTp BO3AYXA, M3,

Tlpu pacucre kosHuenrTpannit ¥7Cs, BZr +5Nh 1 ¥Mn cacayer
HOABLIOBATLCA JHAUCHHAMH (1A0HIaACH (QOTOMHKOB, NOJAYHCHHBLIX
nz croabuos '7Cs {2), ¥Mn (2), aas ¥7Cs u ¥Mn u crosdna
BZr +%Nb — ans BZr ¢ ¥Nb.
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[Ipi blugCAcKus NONDABOK N4 DACHAN H3OTONA 34 NMepHOR
o7 MOMENTA OTOOpa Npobul AG MEPROTG HIMEPEHHT BPeMOHEeM
oT6opa npolH cYHTAIOT cepeAHHy Mecyua otbopa. Tipomemy-
TOK BpeMeun Memiy OrGopom npolnt i nepsbld  H3MEpPEeHHeM
CAGYCT BLPAMKATL B TEX JKe eRHNHUAX BPEMCHH, KOTOpHIE fic-
NOABIOBANACH [PH BLIMHCHEHNH TNOCTOAHHOH pachafa A; H30-
TOHA.



Plam e = e ]

F'naga 6

CTATHCTHYECKAST OBPABOTKA PE3YJALTATOBR
AHANH3A

Peayavrar snoboro n3Mepeiins sBeerida COAGPANT HEKOTOPYIO
owudny. [lozToMy B 3asauy KIMOPEHIH BXOAMT HC TOABKO Ha-
NOKACHHC CaMOi BCJANYHHD, Ho TARKMC H OUCHKEA ACHYUenuofi
JIpDH H3MCPCHRH NOrpcurHoCTH.

OnmBxr u3Mepenns  AGasT Ha CHCTEMATUNCCKHC # cayvaii-
uste. Chevemaruueckuc omubKH BHI3HIBAIOTCA (akropasu, aeli-
CTBYI0IREMH OZHMHaKoBLIM 06pa3oM npH MHOTOKPATHOM NOBTOpC-
g oAnHX i TeX e uaMmepenni. Cayusafinble omubiir obasain
CROHM TNPORCXOXKACHHEM PAAY ApHuHi, AeHcTeHc KOTOPHX He-
CAHHAKOBO B KaMAOM ONBITE H He MoxeT Oulth yureso. Hanpu-
MCP, HHCIO Sjep, PacnajamuHxcs B HCCaeayeMmOom obpasie B
KamApit HOTepBAJ BPCMCHH, HC HBARCTCH CTPOYO HOCTOSIHON
BRAMITHHOH,

Eue oang tun oWHOOK — GPOMAXH, HCTOYHHKOM KUTOPLIX
CAVHHT HCAOCTATOK BHHMAUHS SKCNEPHMEHTATOPA, WIH NOMEXH,

BOCTIPHNNMACMBIC  H3MephTeantoli annapatypoil. [lpu swloM
" yaMepenuy TAKOro poOAa OWHOKH AQMXII ObiTb HEJOUEHH, H
OCHOBNOH CROCOOG HX YCTpalcuusa — THATCALROCT W BHHMANNC
BO BpcMsi padoThl, MOYTH BCEFAa NUMOMET BCKPLIThL [POMEX HO-
BTOPCUUE HIMEPeHHs APYruM HADAICLATENCHM.

OcnosHoe BHHMaHHE APH NPOBCAGHHI H3MCPECHHH JOJIKHO
VACASTLCS YHCTY H HCKJIOUCHH CHOTEMATHACCKHX OWHOGOK, KO-
TOPHE I PIAE CAYYEE MOTYT ObiTh BCAKKH.

Lcan npypoaa OWMOKH H3BECTHA, TO €C BEJIHUKUY MOMKIO
GUPEACTHTH AOCTATONHC TOYHO: TakHe OwHbxn OOBYHC HA3LIBA-
0T noupaskaMu. TIpuMepoM CAyMKar Nonpapky Ha pacnax pa-
AUQBKTHBHOO BCLICCTBE UPH H3MCpPeity AKTHBUOCTI KOPOTHO-
AKHBVIIEX H30TONOB, NONP3BKH HE XHMHUeCKAH BHIX0A HOCH-
read, NonPaEKH NpH pacterax KO3dWpHUHCHTOB CBA3N paiHoOMET-
PIYECKUX YCTAHOBOK H 7. 1.

Bosee GHACHB CHCTEMATHYeCKHe OWNOKH, O CYLECTBOBAHHH
KOTOpBIX HE IOAO3PEeBAoT, XOTH HX BLIHYHHA MoxeT OHTbL 3Ha-
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untensuofl. J[as vespatienusi TAKOTO pofa OwnbOK B paAnoxH-
MHYECKOM aHaJH3C, HAnpHMep, TIMaTCALHO NPOBEPSAIOT 1A KAK-
AOM 5Tane METOAHKH XHmitueckux onepauui. Oanx u3 nandodce
HAACHKHEX Cioco00B YOCAHTLCA B OTCYTCTBHE TAKHX QWIHOOK —-
NPOBCCTH B3MCPCHUR HOTCPCCYIOWECH BeAHUMHBL ADYIHM MCTONOM
iIf B HilBIX YCJOBHAX.

Ecau Bce CHCTEMAaTHUECKHe CLIHOKH YUYTCHBLI, De3VJbTAThI H3-
Mepenuit Bee e Hecsologubl o cayyahuex owHGox., Ytobe noi-
ABUTL MX, HeOOXOAMMO HOBTORHTL H3MEPEHHH HECKOAbKO pas,
NPHYEM PEsVJILTATLE H3MEDCHHH MOTYT HECKOABKO OTAHYATLCOH.
Boamoxuo ofian omnbKa HMECT pasiuHbpiC 3naucus, Ho kax-
AoMy u3 HuXx OVACT COOTBETCTBOBaTL pasliad BEpPORTHOCTDL, KO-
TOPYI0 AOACYHTHIBAIOT € NOMCLHbIO TEOPHH BEPOSTHOCTI.

Aas pnonasagowere OOALIIHNCTRA HIMCPCHNR  AOCTATOUHO
XOPOIID BHNONHACTCH TAK HasbiBaeMmbld HOpMaJbhblll 22KOH pac-
npeaencHusas omnubOK MM 3akoH [aycca, coraacio KOTOpoMy
QIWHUOKYE U3MepeHull MoOryr NPHEHMATE HENpepwBHBL paa ana-
yeHuil; Npy OGoJbHioM uHoiie HaGMOZeHHH OMMOKM OXHHAKOBOH
BEMHYHIIL, HO PA3WOCO 3iaKd, BCTPEYAOTCH OMHHAKOBG YACTO;
yacroTa HONBACHIS OMWHOOK YMEHBUIAETCH € YBCAHUCHHEM BEJH-
YHEE OMKOxH, T. €. Oolipune oKy HaGMIORAIOTCH PCAKE, UCM
Madable.

6.1. OnpeneneHne WCTHHHOrO 3HaYEHUSN
HIMEPAEMOI BERHYHHBI

Ha npaxthke B orpoMHOM OOGJALIUHECTBE CAYYACB OUENKOH
HCTHHHOTO 3llaueHHs HIMepACMOft BeiUuHHK ABASCTCHA CPEAHCT
apugmernueckoe (X}, onpeflensiemoe Ao Gopuyie

n
PR
i=l

n

File X, — Pe3yabTaTthl OTACALHLIX H3Mepedufi (HHACKC yKa3nlba-
CT NOPHAKOBLIT HOMEp 3HAYEHHH): N — uHCao Hamcpenui.

Tlpcanaaomnm, 470 AX— QOTPELHGCTs fHaMeperitn ITCH ve-
aduuke. Toraa pe3yabtat Hamepeuufi Oyaer oraunatees oF
cpenlere apHOMETHUYECKOTD . JHANEHH, Ha  BelNH4UHY, He 004b-
1yio, yeM AX, ¢ ONpeledieHHOfl BePOSTHOCTBIO, YTO 3ANHCHIBAKT
cacayomum obpasoM

pla—Aax) £x£ (x+Ax)]=aq.
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BeposThocTn ¢ 123LBACTCR  ACBCPHUTCALHON  BCPOSTHOCTLIO
nan Ko3QQUUHENTOM HAACKNOCTH, & HITCPBAA slaucuuy o7

X—AX A0 X4 OX-— HOBCPHTCALHBIM HHTepBadoM. Yem Goabuian
TpL‘ﬁ\LTﬁ.‘,H HAREHKHOCTL, TeM OOHIbLINHM TOAYYAETCH AUBEPHTCADL-
unifi nutepsas, u nactopor. CreAoBaTEIRHO, YKasanHC oianoil
TOABKO BCAMUHHLE OWHOKHM 63 YKazauks COOTBETCTBYOWEd Ci
AOBEPHTCABHON BEPOATHOCTH JIHIIEHO CMBICJAA. ,

XapakrepHeTHEOH pa3zfpoca A48 PAAA IKCNCPHIMENTaibiniX
AannuiX, Kak fNpaspBAC, CAYKUT CTARAAPTIAR TOTPOIMIOCTL 1aw
cpeatice KBafpatuueckoe orxaonenue (Oy)
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YA0oGCTBO NPHMCHCHNS CTa#JapTHOH TNOrpeliHOCTH B Kave-
CTEC OCHOBHOTO YHCJACHHOTO BHPaXKeEHHA HorpennocTH Habaio-
JEeHHE 3aKMOYaeTCH B TOM, UTO 3TCOH BOJIWYHHE COOTECTCTRYCT
BIIOJIHE ONpeAeJCHHAas HOBEPHTeabllad BepoaTHocTh « = 0,68,
T. €. TIPHMEPHO B CCMH CAYHafX H3 ACCATH HIMCPACMAs BEJHUI-
#a Gyaer OTAHYATHCA OT CPCIHCTO AaPHPMETHYCCKOrs 3HAYCHUS
MCHBLIE, YoM Ha BEJFHUHEY CTARZAPTHOR NOTPCUIHOCTH.

B pane cavuaes 68Y% HOCTOBEPHOCT: HE BCETAa JBOCTATOUHZ,
CooTBerCTEYOULAN  NOBEPHTEABHAR BEPONTUOCTD MOMET ObiTh
paccuntTana no ¢opmyae Iaycca. Tak, yasoewnolt cpeancli kBaa-
parudeckofl norpewrHocTi (28) CoOTBETCTBYeT ZOBCPHTCALHAN
scposTnocts 0,95, yrpoennos (36) — 0,997 u 1. A

Henennem abcomoTHONR NOTPEIHOCTH Ha H3MEPACMYIO BEIT-
YHHY ROAY4Ei0T OTHOCHTCALIYID HOrPelHOCTE H3MCPEeHHs, KOTo-
PV¥IO MACTO BHPAKAIOT B KPOUCHTAX

B X 100%.
X

XapaKTepu3ys OKOIYATEABHYIC TOUHOCTL H3MepeHHH., MOXHO
VKasbiBaTh CTAHAAPTHYIO TOTPEIIHOCTL CPeAHery apHpMceTHUC-
CHOTO 3HAYeHH# 5%

g GK
X Vn

Co cTaHAapTHO! NOTPELIHOCTBIO CPEAHErs apH(PMETHUICCKONG
CBA3AHO NPasitno, OTPe/ACHsIouee NOAOKENHE 3Hagdanlcll undp
B NOJAVUEHHOM PE3YAhTATE HIMEPCHHNA.

Hoaoxenne nocachsceh smauamicli UHdph B OKOHYATCARHOM
pCayabTaTe LOJAMHO COOTBETCTBOBATL NOJNOKEHHIO [EPBOH 3na-
vamell HHQPH B BEAHUHIIC CTAHAAPTHOR NOTPCHINOCTH CPEAHETO
APHPMCTHUCCKONO 3HAa4eHus BLIGOPKH, MCACHHOIO Ha TPH.

Hanpumcp. B pesyasrate 00paboTky namepenuil onpeie-
A€o, TO

X = 38,554
— = 1,0
OnpeaenuTs AOJOKEHHE nocheinedi szlameu wput & Cpea-

HCM APHIMETHICCKOM.
Cornacko npaBHay

CaeaosaTeaplo, OKOHYATeAbHO 3alilueM: x = 38,3,
295



Heobxomime OTMCTHTL, 9TO BCE BLIWICJACHHA neaecoofpasne
HPOBOAHTL € TOMHOCTLIO Ha ROPHACK Boiie (7. €. pe3yJbTaT Bbl-
YHCAECHHR Cpeanlel apudhmMeTHYCCKOR 3anucuiBaercs kak 38,85).

Ecan ofuo u3 u3Mepeunit B psfy CHAbHO OTAMYacTca OT OC-
TAJALHBIX, BORPOC O TOM, MOMKHO JH ero OTOPOCHTL MAN HET, pe-
10T CacAyoid oOpasom.

EBrniuncaum

%mm‘r, foent _w-‘;,\mm'. ——-—E———
. Sl

14

Z X - Kuun.
MR, T T T oy

oy n |
""]-f n
B 3ABHCHMOCTH OT "TOFO, MakCHMAJABHOE A MHUUMEILHOC 3HA-
YCHHC NOABEPracTCs NPOBEPKE,
3arem b 1aba. 16 HaxoanT Zie, 1. CCaH HATMACHHOC Luaxc.
(18 7y, )OVACT > Zrapa. TO HOAOIPHTCABHEN PE3YALTAT M-
HO OTOPOCHTL.

TaGawua 18

3uavesne KpUTEPAR Zrzan

Yucau | ] ! ! ! ] ! E
nasfe- |0 i !z 3 ¢ 4 i § 6 i & 8 5
b | ] BN
] | | ! | E ’
6 e | b ’ 369 | 187 1 200 | 230 | 217 | 2.4
10 | 229 1231 | 239 | 243 | 246 | 249 | 252 | 2,55 | 258 | 260
20 262 | 264 | 266 | 263 | 2,70 - - -1 - -
i

6.2. Haxoxnenne o0ero cpeinero 3HaueHus
HECKOJLKHX BbIGOpOK

Fla npaxTHKC 4acTo BO3HHKAET 3AAA4a N0 OUCHKE 0DWero
CPCARCIG 3HANEHHR # CPCAHER KBAIPATHYECKOH NOrPelHoCTH
upr QS peMHHCHHN DAL BHOOPOK, ‘

JlonveruM uMectcA N BLIGOPOK YMCJACHHOCTBIO Ny, MNg.....
¢ COOTBETCTBYIOLIMMH CPeIHHMH 3HAYCHHSIMH. Xy, Xp.... Xq
CpeAuHMH KBIAPATHYCCKHUMH NOrPEellHOCTAMY O,



Nepouifi BAPHEHT pCLICHHA 3aRa4¥H  OTHOCHTCA K CIAVHUIR,
KOrZa HEH3IBOCTHLE 4YHCJICEHHCCTH BlﬂﬁGPOK H CpeAnHe KBaapati-
YeCcKHe NOorpeirsoCTH. Torna Bce 3nayeuns pAcCMaTpHBARWTCH
KaK OIKH psJll, H OnpeieaeHHn HeODXOAHMBIX NAPAMETPOB 0DO-
H3BOAAT N[O NPHBOAHMBEIM papee popmynaM.- EcTecTBCHRO, 4TO
3TOT papHaHT AacT rpyfoe peuieHne, MOCKOAbKY BbiHYMAACT CYlt-
TaThb TOYHOCTL HK3MEPEHHA KaXKAoH CcpelheH BeaHuHne OAHIIa-
KOBCH. '

Opumep. x5 =10; xg=12; x3— 14

3 TR —
- .Z}.xi X0 —x)E
X = '“3 = jZ20, o= '* i—rf——-a-m—«rﬁ = 2,0,

Taxum ofipazoM,
x= 12,0 2,0.

dror MeToA ACOVOTHM TIPH HEBOIMOJKHOCTH HCACABIOBAKIA
Goaee TOMNHOrO MM CCAH 3@palce H3BECTHO, YTO YKCACHHOCTDH
BRAOPOK NPROEANIMTCALRC OAHUAKOBA.

Bropo# BapHaHT OTHOCHTCH K CAVYAK, KOTAA HEHIBCCTHH
CpEﬂHﬂ(’: i(f!aﬂpaTl[llEC]{lie HOI‘pEIﬂHDCTH Bbléf)pOK. IO H3BEeCTHO
yicao nabnwgenni B nux. B TakoM cavuiae

N ~ N
. :‘,_"jl sl Z (x,— X)zﬂi
x - _}‘.___“_ 3 ﬂ = =l N . .
pHEN 2 m
i=l =1

Ipusep. Xi=10; xp=12; x3=14,
n = 20, 1z = 28; ng = 4(.

< 10-204+12.28+14-40 1086 125
: 20+ 28+ 40 48 o
_ )/ EFOAOFBAISA ., [12EHTIO0
=] 88 =} 88
_ //_‘2_8%&2 158 = 1.6,

Takuy o6pasom,
Tx=12,5%186.
Tperuit papBanT OTHOCHTCH K CJy4alo, KOFAa U3BeCTHH Cped-
HHE 3HAYEHUs H CPeHHe KBaAPATHUECKHE NOrPelHOCTH BHOOPOK.
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B sres cayuac

N
2N ~
o= e W 1 o // . 1
’ N ’ e 32 tT ]" = w,
2w t iZ:
i=l
flpemep.

X1 =10; xp==12; x; = 14;
spwrd, 8,3, sy 2

Wy == hL P ()‘0({,2{;‘
16

wa= o =0,

9
Wy = __!_. == 0!25,
T __{_.}19626* 104+0,11-1240,25-14 B 5.146 199
' 0,0626+0.11 +0,25 70,4924 "

o Vf Téil:!?b_ - 1/’ 249 = 1,57 = 16,

Taxkum obpa3om

x=129+ 16

TIpuMeELCIiHEe NPHBRACHNBIN METOAOE AONYCTHMO TOABKO B TEX
2IYUARX, KOTRA PacCMaTpHBACMbBIE BLOOPKH NPHHAZICKAT K 03-
OB FCUCPanbiHOf COBOKYHNHOCTH, T. € KOTAd MEMAY Cpeinnmi

SHAMCHHAME 9TUX BHIOOPOK NeT ACCTOBCPHOA pPasnuuL.

YerpepTuit papuant, Ecan kamaas na ofpeanusempx suido-
J0OK HMCCT BCE XAPAKTEPHCTUKH, T. €. X1, 0p H 1Y), TO BLIYHCACHIE
Gulern CPCANErc 3HaueAHs APONIBOAAT 1o GopMyae BTOPOrO
wpHanta, & obmel cpeiHcl KBaApaTHYCCKOH ROTPCHINOCTH NO

popuvae

2 D
j=i
s=8 W T
El n,— N



ApuMmep.
Xy = 10; Xg = 12; Xy = i4;

sy=4; 3,=3; 5;=2;
o = 20; ng = 28; ny = 40;

x=125
sy, 1O 16+27-0439-4 | /304 +243+156
]f' 883 1 85
S o
=1/ g =286 =20

Taxuy odpasom
=125+ 29,

Jtor Meroa AaeT HauDoaee TOYHYH oucHKY. flan onpeacac-
HHR ¢ MOKHO BOCHQJIL3GBATRCA H Oanee npoctol, HO meHee ToOU-

wol popyyaoci
5 - ]

6.3. Onpeneaenue pPasHuLb
MEKAY CPEEHUMH IHAMEHHAMH BLIGOPOK

¥

bl =

OnpepencHue pasHHB MeKAY Lpezmmm SHAUCHHAMH ABYX
BHIOOPOK NPOHIBOART B CACAYIOMER ROCACAOBATCALIIOCTH,
1. OnpezeiasioT CPERINE 31aUYCHHS

ny fig
2% pIRY
—\‘:: i=1 . -Y- — i=}
: ng T

Haxonst KBAaAPATHYCCKHC NOFPCIUHOCTE Oy it ERN
3 Onpeaeasiior ﬂeKOTOpHo BeAHUHKY §

~2

(I’h——l} z2 4 (ng—1) 3¢

- ]/ {11]——1)4—{{12%}} ’

4. PaccyuTHBaoT 3HAYECHHe BEAMYMRE tgn(n no popMye

" (x-——},) nl ng
SECH — nl+ Hg
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5. W3 teoperuvecknx sunaveunfi i, npu pubpanuoll xosc-
pHTEALHOR BCPOATHOCTH P = 0,05 (oM. nHMKC) ONpeiesioT, Kakoe
TCOPCTHUCCKOC 3HAYEHHE {5y, COOTEETCTBYET NOAYYEHHOMY 3Ha-
YEHHIO {apen  TPH N=m+n2—2. EcAH by, Ooabwme Teoperiuc-
KO0, TO Pa3HHHY X—V CYHTAOT CTATHCTHHCCKH A0OCTOBEpHON

il {reop n Lreop
i 12,706 7 2,365
2 4,303 8 2,306
3 3,182 9 2262
4 2,776 10 2,228
5 2,571 20 2 086
6 2,447 30 2,042
@ 1,560

Mpuuep. Hano x=10; y=14; 5, =4: 5, =2
1’11$QQ; ﬁgz-’i{l

OHPE}ICJH‘!TIJ AGCTOBLPDHA JAH PA3HHUA MCHAY ABYMA CPEAHRH-
M BCIHYHHEMH

£

[,S=1/ 189164384 _ ./ 460 _ ./ 794_ 2380
| 15-39 V 5~ 1

{— 1410 “/_29-43 = 137-1,15 = 1,57.
2,82 60

3.n=20+440—2 = 58, 7. c. aemHT MexAy 30 u o=

- 4. Teopernyeckoe 3uavenuwe t anw P = 0,00 uneaennocrn
paccMaTpHBaeMbIX BHIOOPOK newuT Mexay 2,042 u 1.960.

Tarkum obpaszom, HalAeHHOE 3SKCHEPHMEHTAALHOE 3HAUEHHE
t = 1,87 GVvACT MEeHHIIE TCOPETHYCCKROr?, CYCAGBATEXbNT PR3-
s MOKAY CPefHHMH 3HAYCHHAMH ABYX BHISOPOK CTATHCTHYECKH
HeAoCTOBEpHa, T. €. 0Gc BHIGOPKH NpHRAAJACIKAT OAHOH rene-
paanHof COBOKYMHOCTH.

el

6.4. Ouenka Ko3QpHUNEHTA KOPPEARUHH

CoacpaKanne paAHOAKTHBHLIX H30TONOB B O0BEKTAX BHEMIHQN
cpeant & ofulem cayyae ONPEledfAeTes BIARABUEM MHOTAX (ak-
TOPOB, 1O HA NPAKTHKE BCOIAA MOMKRO BLIAEJHTS: OQHO OCHOBHOC
3Belo, NPCAONPCACAAIOIEe YPOBHH 3arPA3HEHHN CACAYIOILETO.
Hanpumep, cogepmanue 9Sr B MONOKe 32BHCHT B OCHOBHOM OF
COAEPKANNA 3TOrMO H30TONE B KOPME, XOTH ONPEAEIEHHYIO POADL
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MoryT #rpaTh H Hume diakropel. Mepofi cBf3uM MeXAY TIPH3KA-
KaM{ ssasiercn KosddHuHCHT KoppeasuHm (p).

3uaucHue p BCeraa 3akaioueno mexay +1 u —1. Ecny cpas-
IHBAEMBI¢ BCJHYHIBL JC3aBHCHMLL, To p OyAeT GMH3KC K NYAID.
Yem TocHee ¢BA3aIIL MemAY cobol HCeCACAYCMbIe BOAHUHIN, TEM
p Gyaer Oamke K +1 {npaMas cessb) uan -1 (obpatuas chuin,
T, e. ¢ YBCQJIHUCHHEM OANGTO 3HAYCHAR BTO})OC—-—}r’ML‘HLH!ﬂQTCﬁ}.
Ias OpHEHTHPOBOYHOTD W GLICTPOro OHpeReelHst KOIphHUHC-
T3 KOPPEASTUHKR YROGHO HOAL30BATLCH MeToAoM Ke#aana.

[Tpumep. [Noayienn CACAYOUINC PEIYALTATH 1O KOILICHT-
paimn %S B BLNAACHHAX H MOJOKe A4St KONTPOJALHLIX TOUEK
i obaacTH.

CrpoHunit-90 B BHIBAACHHAX, Crponiuuii-90 » Monoxe,
sMEu/ (1u? mec) K uia
1,5 36
1,2 34
1.6 44
1.4 40
1.6 40
1,2 32
1,0 30
1.8 46
1,5 42

Onsn opHeHTHpoBOuLOR oueHKH ko3(@HiUHeHTA KOppeaniiy
{p) NPOH3BOAKM CACAYIOLIHE ONEPALHH.

1. Pacnoagaracy suMmelomgecss LBa PrAa PesyabTaToB Halaio-
AGHWIt X H y B BO3pacralouieM HNOPsAJKE, HANPHMEP [0 JlaHHBLIM
BLINajeBHs ¥Sr,

x. MK/ (gn? mec) v, _nKu(.rr

—t
-

-

-

mommmiavin e
o
&

w

-

pond st s pund pant e s Bk
-

5

2. DnpeaerseM HCKOTGPYIY BEAHUHHY P, AJR ¥Cro moacwntyt-
BaeM BO BTOPOM psay (¥} UNCIO TOCACAYIOUHN WalmoACHHH,
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pexeunHb KOTOpLIX Goapme Buibparnoro uncna. TIomcuer npowus-
BOARM no nopsaxy. [epsuM cTORT HabawoacHHe ¢ BeIHUHHOHA 30,
Boaeuie 3Tofi BedMuHHB 6YAYyT BCC BOCceMb 3HaueHHH. 3aTeM
cacayer nabawiclne ¢ neanunnoil 32, boabwic 3TOM BCAHUHIE
ace ocTasiipeca cemr nabmoaensnil. Taxnm oOpaizom onpeae-
AseM 3IHAMCHHA A0 Nocaeidnere opasoro nabiioacHus.
Desinny P onpefeast:or ¢ NOMORIBIO CYMMIPOBANHA BCEX 110-
avacpnay wupp: P=8+74+64+34+44+24+24140=33.
3. RosdupuineuT KoppodstitHH BaxoAsT no $opuyae

2P
05n{u—1)

AR N o— KOJAHUYCCTRO OTACABELIX ZNAYQHMA CPABHHBAICMLIX BEAH-
THTR
OnpezemiM o

~ —1

p‘ ==

*

0 = —-EL - b= {,83.

_ 0,5-8.8 -
[Tposcacnnas OleHKa TNIOKa3ada, 4TO MEXAY ABYMst CpasitiBac-
MEIMH ABJACHHAMH HabJIOAAETCH TOJOKHTEAbHAA KOPPCARLHIA.

Haunnft MCTOR ZaeT BO3MOZHOCTE JIHWL OLEHHTH BEJIHYHHY
Kos¢pithenTa Koppeanuund. Jlas Toro, utoOn OnpEREAHTH €ro
TOYLGE 3HAYeHHEe HCOOBXOAHMO NPOH3BECTH BHIYHCACHHA 1o dop-
MVac
Fq

3 (% —x) {yi—¥)

]/ﬂzé (x‘ ~xJ? li:'l'(l‘/; =

Qupepeaciuice 10 3Tofl GopMmyae 3HauecHHEe O 4R pacCMarpi-
sacMoro npumepa 6yaer papao 0,92, 1. ¢. HCCKOADLKO BuLiflIC 3id-
HCRHN, NOAYHEHIIONO NOe MeToay Keuiada.

[Toayuup Kakyw-audo BCAHUMHY p, CUIC HEABLIA TOBOPHTHL O
NHARARMKH CBAJM MEMAY ABYMA pazamu. lasw oppefejienus Hanu-
UHs WAH OTCYTCTBHA 3TOH CBA3M WeoOXOAHMO CpaBunth noay-
YCHHOC IKCOCPHMCHTANLUOC 3HAYCHHE Pyn € TCOPETHUYCCKIM
ANRAYCHHEM Preap, KOTOPOE 3ABHCHT KaK OT uiuchaa Habaomenid,
Taxk 1 or pmbpanyoil AoseputeasHoll BepoathnocTs (Taba. 17).

fcan B pesvabTate BHYHCACHBH [OJYYEHO TaKoe 3HaueHHe
Gaen, KOTOPOE N0 abCOAIOTHOH BEAHUKHC NPEBOCAOHHT Precp
w3 Taba. 17, To cayuafnpie BCAHUHHLL X M ¥ CHHTAIOT 3ABHCH-
Mo, OQ0puiio B rHTHEHEYECKHX Hocaeaoranuax P oapuiuyMaoT
pasnniv 0,05.

iy
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CpaBiHBas NOAVYCHIBG B npumepe dnavémus p=0,92 (0.87).
naxonsM, A { =9—2=7u P = 0,05, preop = 0,67, 7. €. MEX-
Ny PACCMOTPERHBIMH BCAHUHHAME HAGMIONAETCS HOJOKHTEIbHAR
CBAI3D.

TaGanua 17

3uaveHne Dreop ANG PASANUROIO HHCA2 HaGaoftenHd
u Aosepureapnvit seposTnocin P = 0,05 » P = 0,01

i* 0.035 00t i 2,05 061 i A1) i
] 0.997 1.0 1 0,553 0,684 25 foasl | oas7
2 0,950 0,990 12 0,532 0,661 30 0349 0449
3 0878 0,959 13 | 0514 0.641 35 o321 0418
4 0,811 0.817 14 | o487 0,623 40 | 0304 § 0363
5 0.754 0.875 15 0,482 0.606 45 | 0288 0472
6 0,707 (.834 16 0,468 0.590 50 {0273 | 0354
7 0,666 0,798 17 | 045 0575 60 | 0250 9325
8 0,632 0.765 18 0,444 0.561 70§ 0.232) 0302
9 0,602 0,735 18 $,433 0,549 &0 {0217] 0283

10 0.576 0,7C8 20 0,423 0,537 90 | 0205| 0,267
*{ =0 —2 pren—uncic NapHbLx BabaoacHui.

6.5. Haxoxnenne ypaBHeHHA perpeccuu

KoJHYECTEOHHYIO CBA3L MEMLY HPH3HAKIMH ONHCHIBEKT
ypaBpHenHAMY perpeccud. TI03ToOMY, YCTANOBHB KOPpPEAsHH
MEHAY CPaBHHBAeMBIMH DARAME, CJ€AYyeT HallTH BHI yPaBHEHHS,

B ofGuem cavuae JHHHH PETPecCHH SBJSIOTCH KDHBHIMH, BHA
KOTOPBLIX OTPAMACT TY HJl HHYIO 3aKOHOMEDHOCTH, CBA3LIBAI-
LIYEO MPH3HaKH MeMAy COO0A.

OrpanHiRMCcHs PACTPOCTPAHEHHBLIM CJiydaes, Korda npHYRNE-
HAR CBA3b MEMAY I[PH3HAKAME OHHCHBaeTCHd NpaMof anuwef,
T. €. caAviaeM AHHERHON PerpeccHu.

B ofuiem pHae ypaBHCHHE BHIIVISAHT CICAYIOHIHM 00pazom

y =a+ bx.

3azaua 3aKAOYACTCS B ONpeAeAcHHH KoxhduuueHToB a ¥ b
MO UMEIOMKEMCA apaM sHadeHnl x—y.
Jlan 2700 PACCUHTHIBAIOT

It L n n
Yx: Xys XxE By,
1=1

i=i s} i=1
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rae ne-—uqucao Hap X—y. 34TeM COCTABARIOT CHCTEMY YpasHe-
Hitit

(1] 1]
1 v, =nm-+b¥x,,
i

-1 -3

II Ex,)f,—azx,~i) x5

T f==e1 f==
Hafiaennnie u3 s1oft cucTeMm ypasuenuit asaucius a u b
NOACTABASHOT B HCXQAHOC VpaBHenyc,

Mpumep. Pacomorpus nupuBeiennyio swuic 3ajauy o %8
n m,md ACHEMN 1T MOAORC.

Cocravasiem pacuernyio Tabauny (taba. 18).

42. CocrapaseM  ypastscnist 93 + 128b =344 n 12,82 +
+ 18.7b = 499.4.

3. Peings ypasneHHs, HaxoduM a = 12,0; b = 18,5.

TaGanwa I8
Pacrcrnan rabieua aas HAXOKACHHS KOpPeISuHOHNLIX OTROWCHHI

X v X Xy
1,0 30 L.on 30
£2 32 Lg4 38.4
1,2 34 1,44 408
1.4 40 1,96 560
£S5 36 225" 248
1.5 42 225 63,0
1,6 4G 2,58 , 64.0
1,6 45 256 704
1.8 46 3.24 82,8

=128 X = 344 I =1870 ¥ = 4094

= 12,0 -+ 18,5x. KBaapaTiHueCKyijo NOrpelIHocTh VPaBHCHNA pe-
TPLCCHl Gy, PACCYHTHIBAIOT CJACAYIOMIAM OBpaszoM

Sxy = ,/ = )
/ 1
rae A OnpeAeNAtICR Kar PasHOCTE MeMULY IKCNEePHMEHTAAbHBLI-

MH H PICUYETHRIMH {NOZyucHHBIMH H3 YPaBHEHHS) 3HAMeHHAMY
v, T. @

Takum o6pa3oM, YypPaBHCHHC PErpeccHH HMeeT BHL Y =

A = ¥sxen — Yyeop.
807



OnpefeanM Oyy  Adx paccMatpusaeMoro cayuas. Cocrasum
pacdernyio Tabanuy (rada. 19),

TaGauua I9
Pacuersan Talnuma onpeaenchus Gy

Yuxen Yreop A =Y¥uren- Freup ad
30 o305 —0.5 0,25
32 342 —2,2 4,84
34 34,2 0.2 0,04
40 379 +2.3 4,41
36 397 —3,7 13.69
42 387 +23 5.24-
40 39,7 ~1.6 256
44 316 +2.4 5.76:
46 433 0,7 . 0.45

TA? = 37,33

Taxkum oGpasom

= 2,04.

= | /f’ 37,33
3 £ 9

BOJLIHHCTED H3AOMEHHBIX B HACTORAINEM DYKOBOJCTBE Me-
TOAKK Ha TDPOTHXEHRHH NOCHENHCero JeCATHACTHS YCNewno He-
10Ab30BAJOCE B paloTe CaHHTAPHO-THIHCHEYSCKUX Yupeikieulti.
HazemxHue pe3yabTarsl, NOAVYEHHBLIC MDY NPUMCHOHHH 3THX MO~
TOAOB, NO3BOJAIOT DEKOMEHAOBATE HX LAA IMHPOKOTG OUPaKTHUC-
CKOMD HCAOAB3OBAHHH D CAYHAC 33CPA3NCHHS PaJHONYEIHAAM
o0BLEeKTOB OKPYKAIOWEH CpeAbl H TOCTVIASHON ‘HX B OPrafuss
yeaonsexa, OAnaro aanuee PYKOBOACTBO HO NPETERAYCT Ha He-
‘{EpﬂHBBI{)M}’K) TONTHOTY.

ApTopul 3apance BHpamalT OAaroLapEOCTDL 33 BCC NOXKCAa-
HIA W 3aMOHAHHS, HaNpaBIelHbiec Ha YAYULISHHE KHHrH.
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