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BBE)lEHHE 

JJpt')(l'TIIIIJil'llltH 11CJlOBCIJCCTBa 0 6cpHIIJUUf IIp0liiJU1'1CpC3 MHOrl-!C 3T3flbl. 

(' IJJY(HIKOH )(JH'IliiOCTit lt3BCCTH3 It ITOilY<JHIIa IIpH3H3HHC TIOp33HTCJlbHaJI Kpa· 

ro111 flt•pHJIJHI, •nyMpyna H aKBaMapHHa. OnHaKo TorrbKO B reqeHHe rrocrre)J.­

IIIIx I)() JJCT flh1JJI1 H'IYIJCHbl CBOHCTBa 6epHII11HJI, ero COe)J;HHCHHH It CITJlaBOB. 

(' 1111'1111111 X X C I OJil'Titll HIITCpCC K 6epHII11HIO ITOCTOJIHHO YBCJll!lJHBarrCJI, It OH 

lllllWilllJI IICl' OOJil'C lllltpOKOC TipHMCHCHHC He TOJlbKO B Hay<JHbiX HCCile)J;O· 

"""'"''". uo 11 11 uapOilHOM xoJnii:croe. HenapoM aKaneMHK A. E. <l>epcMaH 
y '' ll'lloiiiiiJI, <no OCpH111lHH - OAHH 113 C3Mb!X 33MC4aTeJlbllbiX 3J1CMeHTOB 

01 JlOMIIOIII ll'liJlCHIIJCCKOfO l! TipaKTHIJeCKOfO 3Ha<JeHHJI. 

( lnht'M 1101'pe6rrHeMOf0 B MHpe 6epH111lHJI H3lJHHaJI C 30-x fO)J;OB ITOCTO· 

1111110 llli'IJIIll'IIICT It K 70-M f0)];3M yBeJ1HlJH.f!CH TIOIJTH B ]0 pa3. 3TO Bbi3B3· 

Jill llt't' 0t1Jil'l' IIJHpOKHM rrpHMCHeHHeM 6epHJIJ1HH, ero COe)J;HHeHHH It CITJ13BOB 

II l'IIMhiX. JIO'lllltlJHbiX OTpacJIHX HapOAHOrO X03HHCTBa: B 3TOMHOH 3HepreTH· 

k't', 11pN~t1J>OCTpOeHHH, aBH31\HH, paKeTHOH TeXHHKe, JJlCKTpOHHKe, 3J1CK· 

IJitiii')(IIHKC, a3pOKOCMHIJeCKOH TeXHHKe 11 T.IT. COOTBeTCTBCHHO B03pacraeT 

'lllt'lltl IIHH, ITO)J.Bepra!Oll\HXCH B rrpOH3BO)J;CTBeHHbiX ycrrOBJiHX B03)J;eHCTBHIO 

nt•pliJIJIHJI, a T3K)I(e B03HHKaeT 60J1blii3JI B03M0)1(110CTb 33fJ>H3HeHHJI OKpy)l(a­

lflllll'" CJlC)J.bl YK33aHHb!M MeTarrJlOM It ero COe)J;HHeHHHMH. 

B HaiJarre 30-x ronos srrepBbiC 6bma ycraHosneHa BbiCOKaJI TOKCHIJHOCTb 

KIIK CIIMOfO MCTarrrra, T3K 11 ero coe)J.HHCHI1H, B OC06eHHOCTH paCTBOpHMbiX. 

Ot:IIODaHHeM )J.JlH BbiHCCeHHH JToro JaKrr!O'ICHHH rrocrry)I(HJIH He T01lbKO 3KC· 

lll'JlltMCHTaJlbHbiC HCCJ1C)J;OB3HHR, HO It pa3BHTHe TH)I(CJlbiX rropa)I(CHHH JICfKHX 

II KlllKH y 11111\, pa60T310ll\l!X C pa3JIH4Hb!MH COC)J.HHCHHHMH MeTaJIJla. 3a IIpO· 

IIII'IUIIHC fO)J.bl )J;OCT3TOIJHO rny60KO H3Y<JeHbi ITOCJie)J.CTBHJI B03)J;CHCTBHJI 

fiqlHJIJIHH Ha OpraHH3M, 'ITO IT03BOJ1HeT ITO)J.TBCpAHTb YK333HHOC ITOJIO)I(CHHe 

t1 CHI Bb!COKOH TOKCHIJHOCTH. 

MolKHO c ysepeHHOCTbiO yrseplK)J.aTh, •no 6orree rnupoKoe HCITOilb30Ba­

IIHC MCTarrrra B onpe)J.erreHHOH CTCITeHH TOpM03HTCJI IJ.BYMH OCHOBHb!MH MO· 

MCIIT3MH: ero BbiCOKOH CTOHMOCTb!O It TOKCHIJHOCTb!O, T.C. ITOTeHl\HaJlb· 

HOH onacHOCTh!O, KOTOpaH B03HHKaer npH pa6ore c 6epHIIrrHeM, ero crrnasa­

MH It COe)J.HHCHHJIMH. 0AH3KO Bb!COK3JI TOKCHIJHOCTb HH B KOCH Mepe He )].011-

lKHa 33TOpM03HTb HCI10J1b30B3HHC It rrpHMCHCHHC 6epHIIIIHJI, T3K KaK I1pH 

COtiJIIO)J.CHHH cymecT~YIOll\l!X C3HHTapHO·fHfHCHHIJeCKHX Tpe60B3HHH HCKIIIO· 

'IBCTCH B03M0)1(110CTb npo!IJeCCHOHarrbHbiX IIOp3)1(CHHH. 

OcHOBHoe HaJHa<JeHHe HacroHmero crrpaso<JHHKa - OJHaKOMJICHHe IJHTa­

TCJIR C C3HHT3pHO·fHfl1eHHlJeCKHMH Tpe60B3Hl!HMH K ycJIOBHJIM Tpy)J.a I1pH 

pa6ore C 6epH1lJ1HCM, I1po!IJH1l3KTHKOH, paHHCH )J.H3fHOCTHKOH H rreiJCHHeM 

~CpH1l1lHCBbiX rropalKeHHH. 

060CHOBaHHOCTb 11 Ha)J.elKHOCTb C3HHT3pHO·fHflteHHIJCCKHX It Me)J.HIIHH· 

CKHX Tpe60B3HI1H I10)J;TBCJ>lK)J.3eTCJI TCM, IJTO, HCCMOTpH Ha 6ecrrpepb!BHOC 

803paCTaHHC HCITOJlb30BaHHJI 6epHII1lHJI, CfO CI1J13BOB If p33J1H4Hb!X COC)J.H· 

IICHHH, 33 IIOCJleAHHC fO}lbl 8 OCHODHOM He BbiHBJIJieTCH cpeAH rrepCOHarra 

JfOBb!X 60JlbHbiX C rrpo!IJecCHOHaJ1bHbiMI1 fl0Jl3)1(CHHJIMH llCfKHX It KO)I(It. 

npaKTHIJCCKHH Oflb!T Y'IHT, IJTO Ha rrpOH3BO)J.CTBax;·riie lliHpOKO HCI10Jib· 

'IYCTCJI 6CpHJII1HH, 06biiJHO }lOCTaTOIJHO TIOJlHO C06Jl!O)J.310T rpe60B3HHH TCXHH­

KH 6eJorracHOCTH c yiJeroM oco6eHHOCTH TexHononuL 0)J.HaKo rrpH orpaHH· 

'ICHHOM ITpHMCHCHHH 6epH11JlHJI, KOf)J;3 B03}leHCTBHIO TIO)J.BCpraiOTCll BCCrO lll'­

CKOJlbKO 'ICJIOBCK, KOHTJlOilb 33 C06Jl!O)J.CHHCM ITp<WHJl TeXHHKH 6C30!13CHO­

CTH H caHHrapHbiX Tpe6osamtii: 6biBaeT He)J.ocraro'IHbiM. Tor !IJaKT, IJro Jafio-
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JleBaHHe B03HHKaer He cpa3y, rropmKA3eT y pafiOT3lOIUHX 'lYBCTBO fiecrre'IHOC· 

TH H Hefipe)f(HOCTH, KOTOpoe B HallleH CTpaHe H 33 pyfie)I(OM IIpHBO,[UmO K 

pa3BHTHIO H!)f(eJlb!X nerO'lHbiX IIOpa)l(eHHH. )lOCT3TO'lHO YK333Tb, 'lTO B He· 

KOTOpbiX cny'laJ!X IIOCJ!e 1-2 JICT pafiOibl C HepaCTBOpHMb!MH COC,!l;HHeHHJIMH 

Meranna TOJlbKO qepe3 10-15 ner pa3BHBaJIHCb T.H)I(eJibie rpaHyneMaT03Hbie 

rropa)l(eHHJ! nerKHX. 

I1CXO,!l;J! 113 YK333HHb!X Bblllle rrpe,!l;IIOCbiJIOK, rrpH JIIOfiOM HCIIOJ!b30B3HHH 

fiepHJIJlH.H (Mcrann, ero COe,[J;lfHeHlfJ! H CIIJI3Bbl) HeOfiXO,!l;HMO KOHKpeTHO 0[\e· 

HHB3Tb B03MO)I(H0CTb B03,[J;eHCTBtUI ero Ha pa60T3IOIUHX H H3 OCHOBaHHH 3THX 

naHHbiX c yqeroM cymecrsyiOIUHX rpe6osamm o6ecne'!HBaTb 6eJorracHocrh 

rpy,!l;a, HCKJll0'13lOlliYIO B03MO)I(HOCTb B03HHKHOBCHHJ! npo<t>eCCHOHaJibHbiX 

3afioneBaHHH. llpH 3TOM ,!l;OJI)I(Hbl fibiTb Orrpe,!l;eJieHbl MeTOAbl H 'l3CTOT3 rrpo· 

Be,!l;eHH.II KOHTpOII.H 33 CO,!l;ep)l(aHHCM fiepHJIJIH.H B D03T(yXe, 33rp.H3HeHHeM HM 

IIOBepXHOCTeH H T.II. 

Ha scex rrpOH3Boncraax H n JJa6oparopH.Hx, KaK npaBHIIO, Ha qeJioBeKa 

B03,[J;e:ifcrByer KOMITJICKC <l>aKTOpon. Jlc CJICJ\Yt'l 'JafibJB3rb, 'ITO B03,[J;CHCr· 

BHe fiepHIIIIH.H MO)I(er CO'ICT3TbCll C iiPYI HMll lll'fiHaronpH.HrHbiMH <t>aKropa· 

MH, KOrOpbie Moryr Bb!3blB3Tb CXO)\IIhH' IIOp;t)Kl'IIHH, 11pCJlp3CIIOJI3f3Tb K B03· 

HHKHOBeHI110 fiepHHJIHeBbiX IIOp<DKl'llllll 11!111 CIIOCOfiCTBOB3Tb CM:X· I1MeHHO 
ll03TOMy HC06XO/\HMO KOMfiJlCKCJIO Ol(('lllllla I h YCJIOBHH rpy,!l;a H HX B03· 

MO)I(HOC BJIHHHHC lla COCTOHHHl' 'JI\flJHIIIIoll llt'JlCOIJaJia C l\CJibiO peaJibHOfO 

rrpe,!l;yiipC)I(,!l;CHH.H BCt'X IIOJMO)f(IJI,IX llt'llllal OIIJl11liTHbiX HOCJie,[J;CTBI1H 11 113· 

MCHeHI1H B COCTORHI111 'J/lOpOBbll. 

Ee3yCJIOBHO, paJrHliiH' rex 111111 lllllol.\ lt:JMCHCHI1H npH B03AeifcrBI111 

JI!Ofioro <t>aKIOpa, B 10M 'IIH'JIC 11 flt'J>IIIJ!IIIll, 'lalll1cHr or 11H,!l;HB11AYaJibiibiX 

OCOfieHHOCTeH Opf3HH3M;t. ( ))lllal\0 I Ill ocoiH'IIIIOC rH 11MeiOr 3H3'1eHHe TOJib· 

KO B OHpe,!l;eJieHHOM )J,I1ali<I'IOII!' 110 IJI.t'llt 1111111. 1111)f(C orrpe,[J;eJieHHOH KOH· 

IJ;eHTp3l\11H MeTaJIJI .HBJIHCIOI fH'IIIJlt'JIIIIoiM II Ill' llhl3biB3eT H3MeHeH11H BOp· 

raHH3Me, a TCM fionee p33111llll11 ·rafrflllt'll:tllllll. ')10 HOJIO>KeHHe HMeer 1Ip11H· 

IJ;HII11aJibHOC 3H3'1eHI1C, raK Kar, II lt''lt'llllt' IIJlO)ijlJI)f(HreJibHOfO BpeMeH11 Bbl· 

)J;BHfaJIOCb ITpe,!l;IIOJIO>KeHHC ofr OIIJH')It'illiiOII(t'M 'IIHI11CHI111 B pa3BHrl111 fiepHJI· 

JIHeBbiX I!Opa)I(CHHH 11H,!l;I1BH/lY<I.lllollloiX tH'OIIt'IIIIOCTCH OpraH113Ma, KOTOpbie 

rrpoRBIIJ!IOTCH rrpH JII06o:H KOHI\l'lll p;uuw Mt'l awra. Hccocro.HreiibHOcrb noro 

rrpe,'l;IIOJIO)f(eHI1.H BbiTeKaer HpC)f()(t' lll'l'IO 11'1 101"0 <t>aKra, 'ITO B ecreCTBeH· 

HbiX YCIIOBHJIX B opraHI13MC BCCX IIIO)(t'it !'tl)(t'JnKI1TCH MI1H11MaJibHOC KOJII1'le· 

CrBO 6ep11JIJIHJI. KpOMe TOrO, MIIOI tlJil'tiiiH' uaf)JIIO)\CHH.H- He TOJibKO JKCIIe· 

p11MeHraJibHbie, HO H KJIHHI1'1CCKI1C l'll nn·ii yfiCI\HTCJibHOCrhlO ITOK33biBa­

IOr, 'lrO B03HHKHOBCHHe JiefO'lHblX 11 KO)f(llhlX IIOJl<l)f(CHHH, B TOM '111CJIC H XpO· 

HH'!eCKI1X, 3aBHCI1r Or ,!l;03bi 11 IIpO)J,OJI)f(11TCJibiiOCTI1 B03,[J;eHCTBI1J! 6ep11IIJII1.H. 

Ha cospeMeHHOM narre Hay•mo-n'XIIWieCICOHl nporpecca Ha scex npo-

113Boncraax MOfYT 11 ,!l;OJI)f(Hhl 6bJTh CO'I)(allbl YCJIOB11H, HCKJil0'13IOIUHe Hefina­

fOITp11HTHbie ITOCJie,[J;CTBH.H B03)(CHCTIII1JI ficpHJ1JII1H 11 CrO COe.U11HeH11H Ha Op· 

f3HI13M. 3ro C03,!l;3CT HC06XO/(I1Mb1C IIJWI(IIOCbiJIKI1 ilJIH ycrpaHeHHJ! O,!l;HOH H3 

ITpi1'111H, ropM03JriUI1X IilHpOKOC HHCI-\JlCIII1e 6ep1111JJI1fl B npaKrHKY, - orrace· 

Hl1e 33 Bpe,!l;HOC BJII1.HHHC fiep11JJJII1H 113 3,!l;Op0BhC HCpCOHana 11 HaceneHI1.H. 

Asropbi Ha,LI.eiOTCH, 'lro cnpaBOlJHHK 6yner cnoco6craosaTb crporoMy 11 

peanbHOMy ofiecTIC'leJHIIO MCJJ:11U11HCK11X rpe60B311HH 11 reXHHK11 6e30II3CHO· 

CTH Tlp11 pafiore C fiepHilJIHeM Hero C0C,LI.I1HCHI1HMI1. 

B cnyqae BbiJ!BJieH11H 6oiibHbiX c 6ep11IIJIHeBbiMI1 nopa>KeHH.HMI1 HJII1 rrp11 

HaJIH41111 IIO,!l;03peHH.H Ha HI1X 1IpOCHM COOfilllaTb 06 JTOM 11 06pamaTbCJ! 33 

KOHcynhTaul1eii: B Hay4HO·KOHcynbrari1BHOe or~J;eneHI1c I1HcTHryTa rl1rHeHbi 

rpyna H rrpo<t>ecci10HanbHbiX 3a6onesaHHii AMH CCCP (105118, MocKBa, 

9-J! yn11u;a CoKOJIHHOH ropbl, n. 12). 
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I. fl)l-fJHKO-XHMHqECKHE CBOi1CfBA .6EPHJ1J1IDI, 

ITO COEJli1HEHHi1 H CllJIABOB 

II llltM pnr)\t'lll' JHiccMarp11BaiOrcH ocHOBHbie <I>H3HKO·XI1MH4ecKHe csoii· 

t· I hll 0Pp11 11111111, t't o l'OCJII1HCHI1H 11 CIIJiaBOB, II03BOJIJ!IOIIU!e OIJ;eH11BaTb B03· 

Mllrltllllt II• lltllllii\IIIIHJI 'JTI1X BemecrB B cpe~J;y, C KOrOpOH HaXO,!l;HrCJ! B KOH· 

I lilt I'' 'fl'llt tht'l• ( 1111'11\YX, BO,u;a), H re <I>OpMbl, B BH,!l;e KOTOpbiX, BepORrHee 

lit VI 11, ttlllt Mill Yl IIOJIU)(aTb B opraHI13M JIIO,!l;eH. llOMHMO JrOrO, 1Ip11BeiJ;eH· 

llhH' t III•Jlt•llllll tiOIIt'I''Iai XHMI1K3M BbifiOp COOrBeTCTBYIOIUero Cll0C06a pa3-

IIII ... I'IIIIII IIJIIIO IIJIII IIJlOBC,!l;eHI1H CaHI1T3pHOf0 KOHrpOIIR. 

l.l. MHHepanbi 6epHJUIHJ! 

lltllt0ollt•t• 11111'1 0 IIClpC'l3lOIUI1MC.H MHHepanOM 6ep11JIJII1.!1 J!BJIJ!erCJ! fie· 

1'"'''1 ( .HhrU · AV- 1 (I~ · 6 Si 02). KpoMe Hero rrpoMbilliJieHHoe 3Ha'leH11e 11MeiOr 

''"'111111111 ( ''•, !il 004 ) , xpH3o6ep11nn (Be Ae2.oll), 6eprpaHnJir(BeSt 20., (OJ01 ) , 

Ollftltiiiit (/h• ,lnSt,U,J, rcJJbB11H(Mn,Fe,Zn),{B£6S''~O.,. $~). Bee M11Hepanbi 6epHIIJIHJ! 

llllt•hMII Vt' tllll'llllll•l till B03,'1;yXe 11 HepacrBOp11Mbl B BO,[J;e. )lnJ! IIepeBe,!l;eHHJI 

It~ It Jllll 11111)1, IIJIIIMCHHIOT MeTOIJ;bl CIIJiaBJieHHJ! HX CO <t>ropHIJ;3MH, IIJ;eJIO· 

'111M II, I•IIJIOOIIIIIUMII H I(JlYfi1MH: COe,[J;HHeHI1J!MI1. 

1.2. fiepHIIIIHH H ero COCAHHCHHJI 

t ""W• u rno11c 111 6cp11JIJII1H 11 ero Ha116orree qacro Bcrpe'laiOIIJ;HXCH co­

IIJUIIIIIIIHQ It Jllttlt'l\l'llll II Tafin. l.l. 
Holloltrlll'lt'HhiiO cJJc,u;yer orMerHrb cnenyiOmee. Ha B03Ayxe rrp11 repM11· 

'Jflii\IIM Jill tJttnKt'IIHH fiOJiblllHHCrBa COe,!l;HHCHI1H (KpOMe <t>rop6ep11JIJiaroB), 

""" IIJIIIIIIIIIO, ofipa3yercJ! OK11Cb 6ep11IIJII1H. KpoMe roro, neTy411t;coeA11He· 

111111 It IIO'IIIYXl' 1tp11 CHll)l(eHI111 reMrreparypbi AO Ofibi'lHbiX TeMITeparypHbiX 

Ylllllllllllt IIOMt'IWIIHH KOH,[J;eHCHJlYIOTCJ! H rrpeBpamaiOTCH B a3p030JII1. llpH 

111111111111111111 pur I nopHMbiX COe,[J;HHeHI1H B BOAY <t>opMa fiepHIIJIHJ! B 3H3'lH· 

lllllhttlllt r 11'111'1111 onpe)J;eJIJ!erc.H THHOM aHHOHOB, rrpeo6na,[J;aiOIUI1X B Bone. 

It tttJtp• ""'JIOollrttllbiX sonax 6epHnn11M:, sepoRrHee acero, 6yner Haxo,!l;Hrb· 

Ht II tllli)'Mt' I< upfiOH3THbiX KOMITJieKCOB, B cyJib<t>arHbiX H XJIOp11,!l;HbiX BO· 

1111~ II 'Hit' t 11'1110 f11,!l;p0JIH30B3HHOH <I>OpMe 11 MO>KeT 1IpOJ!BI1Tb reH,[J;eHL\1110 

It •HI'liJIOilltll IIU B:JDeCJ!X. B IIO'!Bax 6epHJIJII1H, KaK H Apyr11e 06MeHHbie Ka· 

llllltllol, IIJII'IIMYIHCCTBCHHO ancop611pOB3H rroqseHHbiMH '13CT11UaMH; ero IIO,!l;· 

llllllltllll II• MO>I(I'l yBeJII1'1HB3TbCJ! IIp11 HaJIH'lHH B ITO'JBeHHbiX BO,[J;aX 3H3'111· 

ll'lllotllll I I I\ I IJIII'Il'C 1'113 f11,!l;pOKapfiOH3TOB 111111 <t>rop11,!l;OB. 

I ..I. CocroJIHHe 6epHJJJIHJI B BOJJ.HhiX pacmopax 

II tdlt'IIJ,tx pucmopax, He conep)l(aiUHX <t>rop11AOB 11 opraH11'1eCKHX KOMII· 

III'I\I'OlltlJIII'IOIIIII'l~IICH, 6epHIIJIHH H3XO,!l;HrCJ!, KaK rrpaBHJIO, B BH,!l;e K3THOHa 

"•'' tltlllollll llt)(paTitpOBaHHOfO. llp11 yBeJII1'1eHI111 pH ,[J;O 3-4 Ha'IHHaerc.H o6-

I11UIIIIIIItlll' llollltMcpHbiX r11npoKoMrrneKcos 6ep11IIJII1J!. BbmaneHI1e r11npo­

"" ttrtt 1111111111111' H'll 11p11 coorHoUieHI1H Be
2
·: OH-~I. B 1136biTKe meno'll1 r11npo-
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CoeAHHeHHe ~opMyna 

EepHnnHlt 

EepHnnHH 
aMMOHHJI 
!J>oc!J>aT 

Be 

EepHnnHH-aM- (NH~BeF4 MOHHH $TO-
pH,ll; (!J>Top6e-
pHnnaT aMMO-
HHJ:r) 

EepHnnHH 
au;eraT 

EepHnnHH 
au;eTaT oc­
HOBHOlt (OK· 
CHau;eTaT) 

EepHnnHJ:r 
6oprn,upH,u 

EepHnnHH 
fipOMH,[l 

C:e• ~~-

EepHnnHH BeH2 I'l'.JJ.P HJ], 

EepHnriHH Be (OH)z 
rH,[lpOOKHCh 
(aMop!J>HaH) 

EepHnnHH rn.u- Be{OH)z 
pOOKHCh 
{KpHCTaniiH'Ie-
CKaH) 

EepHniiHH 13ei2 
HOAHJJ. 

EepHnnHH-Ka- K2 Be F4 
JIHH $TOpHJ], 
(!J>Top6epHJI-
JiaT KanHH) 

EepHJirrHH Be2 c 
Kap6HJJ. 

EepH1111HH Be CD3 · 4Hz0 
Kap6oHaT 

EepHn11HH (Beo)5 co2 ·5H2D 
Kap6oHar oc-
HOBHOit (Ol<CH-
KapOOHaT) 

T a 6 n H ll& 1.1 

$H3HKO·XHMH'IecKHe CBOHC'IBa 6epHJIJIHH H ero COe,IJ,HHeHHH 

TeMnepaTypa TeMnepaTypa 
nnaaneHHH, KHIICHHH,OC 

oc 

1280 2970 

284 331 

B03I'OHHCTCH IIpH TCMIIepa­
rype 910C 

Bo3roHHeTcH npH TeMnepa­
Type 4800C 

T --+-~.,_ ~~-,r• 
Xl:R. ....... Jl:ll!l!"'"ft oc 

oc 

480 590 

Oco6eHHOCTH noae,ueHHH llepeae,ueHHe 
B pacraop ,ll;nH aHamna 

Ha B03,uyxe B HeltTpanhHoil cna6o 
MHHCpanH30BaHHOlt 
(rrpecHolt) so,ue 

0KHCJIHeTCH npH TCMIIe- B XOJIO,[IHOlt BO,[le npaK- PaCTBOpHCTCH B paJ6aB­
parype BbiWC 600°C TH'ICCKH He paCTBOpH- IlCHHhlX KHCJIOTaX H ll(C-

CTCH noqax 

n pH HarpeBaHHH AO 
TeMnepaTypbi 2000C 
TepJ:reT BOUy, BhiWe 
60CtoC nepexo:un B 
n;Ipo<j:>oc<jlar 

llpaKTHqCCKH He 
paCTBOpJ:reTCJl: 

Or ..L;cr-~CHc7 .:propH.::: a."!- PaCTBopJ:rercJt 
"!OH¥51 :1pH T":"!!lcpary-
p~ Bhl::.JC ~-;)0( 

PaJnaraeTcH npH TeM­
neparype Bhill!C 3000C 

llpH TCMIIepaType Bhi­
IIIC 20Q0C JICTyq 

CaMOIIpOH3BOJlhHO 
BOCflnaMCHHCTCH 

PacnnaBJIHCTCH, rrpH 
Bh!COKHX TCMIIepaTypax 
nezyq 

npaJcrHt!CCKH He 
paCTBopJ:reTcJ:r 

Me,uneHHO pearHj>Y· 
CT C BO)].Olt (rHU· 
p01IH3) 

Pa3JiaraeTcJ:r 

PacrnopHeTcH 

PacrnopHercJt B pa36aa­
neHHhiX KHCJIOTax 

PacrnopJteTCJ:r B BOAC 

PaCTBopJ:reTcJ:r B pa36as­
ncHHh!X KHCflOTaX 

PaCTsopnercJ:r B pa3-
6asncHHhix KHcnorax 

PacrsopnercH B pa36as­
JICHHhiX KHCJlOTaX 

PaCTBOpHeTCH B BO,[IC 

_____ ...._ --

OcD5 •o:m- . 
i 

·~------u B03;l}-xe !IH~=-SQ 
KIIBepa.:uoo~ 
(npealOI) BO:le 

llpH TCMIIeparype Bh!- Pa3JiaraeTC11 PaCTIIOplleTOI B pD6u-
we 12SOC pa3naraeTCH IleHHhiX KHCIIOTaX 

llpHcoe,ll;HHHeT C02, llpaKTHqCCKH He PacrnopHCTCll B pa36aB-
IlpeBpall(aHCh B OKCH- pacrnopHeTcH JleHHhiX KHCIIOTaX H W;e· 
Kap6oHaT. llpH Harpe- no'lllX, Kap6oHaTaX 
BaHHH ,[10 TCMIIepary-
phi Bbiiiie 14QOC HaqH-
HaeT TepHTh BO.UY 

PaJnaraeTCH npH TeMIIC- llpaKTH'!eCKH He PaCTBOpHeTCH B KHcno-
parype 240-300°C pacrnopHeTcH Tax IIpH ,[lnHTCI!hHOM KH· 

fiHqCHHH 

fHrpOCKOIIH'ICH, IIpH PaCTBOpHeTCH PaCTBOpHeTCH B BOJI,e 
HarpeBaHHH JlCTyq 

PaJrraraeTcH npH Ha- PacrnopneTCH PacrnopHCTCH B BOJI,e 
rpeBaHHH 

BAHcneprHpOBaHHOlt PaJrraraeTcH PaCTBOpHCTCH B pa3-
!J>opMe rn,upOIIH3YeTCH fiilBlleHHblX KHCIIOT:iX 
anarolt ao:a.uyxa 

Pa3JiaraeTCH IIpH TCMIIe- Crra6o pa'craopxercH PaCTBOpHCTCH B KHcno-
paType Bbiiiie 1 oooc TaX, H36blTKC Kap6ollll· 

TOB 

PaJrraraercH npH reM- B XOIIO,[IHOit BOp;e PacrnopHCTCH B KHcnO-
rreparype Bblille 100oc IIpaKTHqCCKH He TaX, H36h!TKe KapOOIIll· 

paCTBOpHCTCH TOB 
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00 

CoeAHHeHHe ll>opMyna 

EepHMWI·Ha- Na2 Be Flf 
TpHH tpropH.n; 
(cprop6~oi>Hn· 
nar HaTpiDI) 

EepHIIIIHJI 
HHTpaT 

EepHMHH 
HHTpHA 

EepHMH.II 
OKHCh 

EepHmJWI 
OKcanar 

EepHJinWI 13e2 P2 o7 
IIHpocpoccpar 

EepHJinH.II Be304 ·4Hz0 
cynhcl>ar 

(TeTparHA· 
par) 

EepHMIDI aeso4 cym,q.aT 

EepHMIDI 
cpropHA 

EepHJinHJI 
XIIOPHA 

fiepHJIJIIDI 
XIIOPHA 

TeMrrepaTypa 
rrnasneHHH, 

oc 

60 

2200 

2550 

803 

404 

llpononlKeHHe ra6n. 1.1 

TeMIIeparypa Oco6eHHOCTH rroseneHWI llepese.n;cHHe 
KHIICHHJI, OC B paCTBOp .n;RJI aHaRHJa 

Ha BOJ)lYXC s HCJ;iTpanbHOJ;i cna6o 

3900 

1159 

500 

PaJnaraercn rrpH Ha­
rpeBaHHH 

MHHCpaRHJOBaHHOJ;i 
(rrpecHoJ;i) sone 

PaCTBopHercH 

Ha BOJA)'xe pacrrnhi· PacrnopHercll 
BaeTC.II. llpH HarpeBaHHH 
CHaqana TepA:eT BOllY, Ja-
TeM pa3naraerc.11 

ITo!lBeplKeH BOJ;:rel!CT· Pa3.'1af'aeTC.II 
BIOO BO;:[JIHhLX napOB 

0KHCh C HH3KOl! TCM· 
nepa1ypoA npoKanKH 
CllerKa rHrpOCKOIIHqHa. 
B IIpHCYTCTBHH BO.n;.IIHO-
ro napa rrpH TeMrrepary-
pe BhilliC 2000oc neryqa 

ITpa~eCKH He 
paCTBO p.!!cTC.II. 

llpH HarpeBaHHH pa3- PacrnopA:eTC.II 
naraercH 

llpaKTifliCCKH He 
paCTBOp.IICTC.II 

llpH reMrreparype 10ooc PacTBop.llercJI 
repReT H

2
o. llpH TeM-

parype 250-4000C re-
p.!!eT4 H

2
0 

Ha xonony rHrpOCKOIIH- PacrnopA:eTCH Me.n;­
~H- ll~~epaT~~- HeHHO 

a 7 

Ha xonoiJY mrpocKo- PaCTBOplleTCll 
IIIfliCH. flpH BhiCOKHX 
reMrreparypax neryq 

L(em.n;paTHpYCTCJI IIpH PaCTBOpJieTCH 
HarpeBaHHH 

IJpH HarpeBaHHH lleTyq PaCTBOpliCTCJI 

PaCTBOpJieTCJI B so.n;e 

PacTBOpJICTCJI B BO,n;e 

PaCTBOpJICTCJI B BO,n;e, 
KHcnorax H menoqax 

CIInaBIIJieTCJI C Cyllhcpa· 
TaMH, cpTOpH.D;aMH, Kap-
6oHaTaMH, menoqaMH 

PaCTBOpRCTCJI B BO.n;e 

PaCTBOpReTCR B pa36a:B­
IICHHhiX KHCJIOTaX 

PacrsopA:e-i'cJI s so.n;e 

PaCTBOpJieTCJI B BO.n;e 
IIpH HarpeBaHHH 

·-----··"'"-i.. 

PaCTBOplleTCJI B BO,n;e 
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OKHCb 6epHJimUI p3CTBOp11eTCJI C 06p330BaHHeM 6epHJIJI3TOB, B H36biTKe 3M· 

MH3K3 (BO,!J,HOrO) npOHCXO,!J,HT HenOJIHOe paCTBOpeHHe rlt)l;pOOKHCH, B H36biT· 

Ke K3p60H3TOB 6epHJIJIHH rrepeXO,!J,HT B cpOpMy KOMnneKCHOfO Kap60H3THorO 

aHHOHa. Bo cpropH,!I,HbiX pacrsopax o6pa3yrorcH KOMnneKc&J or Be F ~ Be F :· 
nocnenuuif npeo6na,a;aer y:>Ke npH H36&ItKe HoHa cpropa, cocraunHIOllleM 

10-20% no cpaBHeHHIO CO CteXHOMetpHlleCKHM KOJIHliCCTBOM, He06XOp;H• 

MhiM AnH ero o6pa30BaHHH. Heifrpan&Hble cpropH,!I,H&Ie pacrsop&I (NH11F,Nt:rP 1 

,a;p.) pactBOpHIOT MerannHtleCKHH 6epHJIJIHH H 60llbiiiHHCTBO ero COe,!J,HHCHHH, 

a npu HarpeBaHHH - ,a;a:>Ke 'lacrHtiHo BhJCOKonpoKaneHHyro OKHCh. B pacrao: 

pax C pH, 6JIH3KHM K HeifrpanbHOMy, 6epHJIJIHH o6pa3yer KOMnnCKChl C 
OpraHH4eCKHMH KHCJIOT3MH, OKCHKHCJIOTaMH, 3MHHOKHCJIOTaMH, · ft ·AHKC· 

TOH3MH H ApyrHMH, B TOM 4HCJie (B IIOpJIAKe y6&JB3HH11 rrpO'IHOCTH 

KOMITneKca) C canHUHJIOBOH KHCJIOTOH, cyn&cpocanHUHJIOBOH KHCJIOTOH, aue· 
rHJiaueroHOM, ManOHOBon, maseneuoii, JIHMOHHOH KHcnoraMH. KoMnneKChi 
C JTHJieHp;H3MHHTetpayKCYCHOH KHCJIOTOH T3K:>Ke 06pa3yiOTCJI, HO OHH MeHee 

npO'IHbl, 'leM aHanOfHtiHbie KOMllneKChl 60JiblliHHCTB3 ,a;pyrHX 3JICMeHTOB, H 
noroMy KHCJIOTa rrpHMeHHeTCJI B aHanHTHlleCKOH 1Ip3KTltKe KaK MaCKHpyro2 

mHii areHr AnH rrpuMeceu npH or,a;eneHHH HJIH onpe,a;eneHHH 6epunnHH. 

2. METO.UHKH ODPE.UEJIEHIDI BEPHJIJIIDI 
B DPOH3BO.UCTBEHHOA H BHEIIIHEA CPE.nE 

HH:>Ke npHBe}J;CHbl CHCTCMaUi3Hp0BaHHb!C MCTOp;HKH Orrpep;eneHHJI 6epHJI­
JIHJI, HCIIOJibJyeMbiC JJ)HI C3HHT3pHO·XHMH'ICCKOfO KOHTpOJIJI npOH3BO}J;CT· 

BeHHOH H BHCUIHCH cpep;&J H 6uocpep;. MetOp;&J p33JIO:>KCHHJI ~po6, Bhi}J;eJieHHH 

6epHJinHH H KOHe'IHoro ero onpe,a;eneHHH B3HThl H3 3apy6e:>KHhiX H ore'lecr· 
BeHHhJX nureparypH&IX HCTO'IHHKOB (Hosocenosa A. B., fiauaHosa P.C., 
1966). 

fiOJiblliHHCTBO 06bi'IHhiX MeTOAHK CaHHtapHO·XHMHlleCKOfO Onpep;eJieHHJI 

6epHnJIHJI BKJIIO'I3IOT B ce6H MHOrO O}J;HHaKOBhJX onepaii.HH, OC06eHHO B 

qacru Bhip;enenHH 6epHJIJIHH H3 pacraopa, noiTy'leHuoro B rrpou;ecce pa3JIO:>Ke· 

HHH npo6 H co,a;ep:>Kamero MeUiaromHe onpe,a;eneHuro JITeMeHthi, H B .tJacrH 
cnoco6oB KOHe'IHoro orrpe,a;eneHHH 6epHJIITHH nocrre ero BbiAeiTeHHJI. Bo H36e· 

:>KaHHe MHOf0Kp3TH0fO p;y6nHpOBaHHH OIIHCaHHH O,!J,HOfO H TOfO :lire 1Ip0U:CC· 

ca BHaqane paccMorpeHhl Merop;&J Bbip;erreHHH H KOHe'IHoro onpe,a;eneHHH, a 

33TCM MeTOp;bJ nOWOTOBKH npo6 pa3Hb!X 06oeKTOB cpep;&I CO CChiJIKaMH Ha 

rrpeAITOIJTHTeiT&Hb!C MCTOAHKH OKOH'13HHJI aHanHJa. flpHBep;eHHb!e 3}J;CCb npo· 

IIHCH aHanH33 HBITHIOTCH MOgHcpHK311.HHMH y:>Ke H3BeCTHb!X MCTOJJ.OB, }J;OnOIT· 
HeHHhlX H ycosepUICHCTBOBaHHbJX B npaKTHKe pa6or r. H . .llp03AKOBOH, 

B. r. EuceeBOH, E. 11. Mopg6eprOM, 3. Jl Corral{, E. M. <l>HIThKOBOH H .n.p. 

OrgeiT&Ho npusegeHa rpynna ou;eHO'IHhJX JKcrrpecc-Merop;uK, ocuoaaH· 

HhiX Ha BHJyan&Hoii KarrenhHOH KOITopHMetpHH, pa3pa6oraHHhiX E. M. <l>HITb· 
KOBOH H E. 11. Mopg6eproM, a rrpHMeHHren&HO K KO)I(HbJM IIOKpoBaM 
E. M. <l>HJihKOBOH, E. 11. Mop,a;6eproM H 3. H. MHcKeBH'IeM. 

2.1. Cnoco6bi BbJAeJieHHJI 6epHnJIHH 

H3 p3CTBOpOB CJIO:>KHOrO COCTaBa 

.llJIH BbigeneHHH 6epHJIIIHH H3 COJIHHOKHCJIOfO paCTBOpa, noiTy'laeMOfO 
npH p33ITO:>KeHHH 60ITblliHHCTBa THIIOB 1Ip06, H3H60ITee IJ3CTO 1IpHMeHJIIOT CliO· 

co6 JKcrpaKUHH ero B BHge auermmuerouaruoro KOMnneKca (eM. 
pa3,a;. 2.1.1). KpoMe roro, B HeKorophiX ciTy4aHX BOJMO:>KHO HOHoo6MeHuoe 
BhiAeiTeHHe (eM. pa3g. 2.1.2). 

10 

2.1.1. 8 bl .D. e JI e H H e 6 e p H J1 JI H Jl 3 K C T p a K U H e H 
auerunauerouaruoro KOMrrneKca 

8&I,a;eneHHe 6epHnnuH B BH.D.e auerunaueroHatHoro KOMrrneKca B 'lethJ· 

pC!XxnOpHCTblH yrnepog B npHCYTCTBHH tpHJIOHa fi rrpH pH= 57-7 II03BOJIHeT 
omeJIJITb MHKpOrpaMMOBbJe KOJIHIJeCTB3 ero OT 3H3'1HTeiTbHO rrpeBOCXOJJ.HII.le· 

I 0 KOJIH'IeCTBa conyTCTBYIOII.lHX JJieMeHTOB. AHanH3HpyeMbiH COJIJIHOKHCJihiH 
ptaCTBOp HnH anHKBOTHYIO ero IJ3CTb IIOMemaroT B KOHH'IeCKYIO KOJI6y 

I'MKOCTbiO 100 MIT (o6mHH 06oeM np06hi He 6onee 30-40 MJI), J!06aBJIHIOT 
10 MJI 10%·HOfO pacTBOpa tpHITOH3 fi, nepeMeUIHBaiOT H, g06aBJIHH IIO K31I· 
IIIIM HYfc·HhiH pacrBop aMMHaKa, goBogHT pH go 5-;-6 no YHHBepcan&HOH HH· 
llHKaropHoii 6yMare. ITpH6aBJIHIOT 1 MJI auetHITaueroHa, rrepeMeUIHBaror, eme 

puJ npoBepHror pH. EcnH HY:>KHO p;o6aBITHIOT HecKOJibKO Kanenh aMMHaKa H 
lll'peBOJJ.HT pacrBop B genHremHyro BopoHKY o6oeMOM 200 MJI. OrroiTacKH· 
IIUIOT KOJI6y 15 MIT 'leTbipeXXIIOpHCTOfO yrnepop;a H CMbiB TaK:>Ke BbiJIHB3IOT 

II }~eiTHteiTbHYIO BOpOHKy. flpo6y HHTeHCHBHO BCTpHXHBaiOT B Te'leHHe 4 MHH. 
. flocrre OTCTaHB3HH11 opraHHtleCKHH CITOH CITHBaiOT o6patHO B KOIT6y, a 

tiCTaBUIHHCH B gem!TeiTbHOH BOpOHKe BO,!J,Hh!R CITOH BTOpH'IHO o6pa6atb!B3IOT 

0,5 MJI aueTHJiaUeTOHa H 5 MJI '!eTbipexXJIOpHCTOfO yrnepo,a;a, BCTpHXHBaH B 

IC'IeHHe 2 MHH. 0tCTOHBUIHHCH opraHH'!eCKHH CJIOH rrpHCOe}J;HHHIOT K rrepBOH 
IIOpii.HH, a BO,!J,HbJH CJIOH CJIHBaiOT, OpraHHlleCKHH pactBOp H3 KOIT6bi rrepeHO· 

CIIT o6patHOH B p;eJIHTeJibHYIO BOpOHKy H pe3KCTpampyror 6epHnJIHH 10 MJI 
comiHOH KHCJIOThi (I ,5: 2) , BcrpHXHBaH B reqeHHe 2 MHH. OpraHHlleCKHH 

CJlOH CJIHBaiOT, a BO,!J,HbJH 0,5 MHH BCTpHXHB3IOT C 2 MJI 'leTbipeXXJIOpHCTOro 

yrnepo,a;a AflH yganeHHH auernnaueroHa, nocne qero ero nepeBO.D.HT H3 genu­

ren&HOH BOpOHKH B tepMOCTOHKHH CTaKaH eMKOCTbiO 50 MJI, go6aBITHIOT 
'i MJI cepHOH KHCJIOTbl (I : 1) H BbiiiapHBaror, go6aBJUIH rrepHOAH'IeCKH KOH· 

llCHTpHpOB3HHYIO a30THyro KHCJIOTY }J;JIH ynaneHHH opraHHKH. 

06pa60TKY cepHOH H a30THOH KHCJIOTaMH nOBTOp.RKlT no no6eneHHH 

oca,a;Ka. ITo6eneBUIHH ocap;oK eme pa3 cMa4HBaror HeCKOllbKHMH KannHMH 

CepHOH KHCJIOTbl H Bh11I3pHB3IOT gocyxa. OcratOK pactBOpHIOT B gHCTHJlJIH· 

pOBaHHOH BOge, IIOgKHCITeHHOH KOHU:eHtpHpOBaHHOH COJIHHOH KHCJIOTOH, 

npH HarpeBaHHH. nocne oxna:>KgeHHH rrony'leHHhiH pacrBop roroB K orrpege­

neHHIO 6epHJillHH. 

2.1.2.BhineneHHC 6ep~JIJIHH HOH006MeHHhiM MeronoM 

.llJIH HOH006MeHHOrO Bbi}J;eJieHHH 6epHllJIHH HCIIOJ1h3YIOT <}lpaKUHIO CMO· 

llbl KY-2x8, orcraHBaromyrocn B Bone B HHtepBane 10-30 c. CMony rrpo­
MbiB3IDT B p;enHrenbHOH BOpOHKe 2 H. Hef. go orpnu;arenbHOH peaKII.HH Ha 
liCeJleJO C pogaHHnOM 3MMOHHH, JateM BOgoif gO HeHtpanbHOH peaKII.HH H 

2,5%·HhiM paCTBOpOM tpHllOHa fi C pH= 4,0 gO -rex nop, IIOKa pH Ha BblXOne 
HC yctaHaBJIHB3eTCH paBHbiM 4,0i_0, 1 (KOHTpOJib no pH-Metpy). C noMOJUbiO 

TOI"O :>Ke pacrBopa CMOJIY 33rpy:>KaiOT B KOJIOHKH gHaMetpOM IQ MM (no 
10 MJI Ha6yxUieH CMOJibl Ha KOJIOHKy). K aHanH3HpyeMOMY pacTBOpy go­
~BBJIHIOT 1/3 no o6oeMy 1 Cffc-Horo pacrBopa rpHnoHa fi. OcropmKHO npH rro­

MeUIHBaHHH pactBOp Hei1rpanH3YIOT CHa'!ana 25%-HhlM, a B KOH[(e 1Q%·HhiM 
pacrBopoM aMMHaKa, goBogn pH go 4,0.±. 0, 1. ITonroroBneHHhiH pacrBop 

nporryCK3IOT '1epe3 KOllOHKY C K3THOHHTOM. 3areM CMOITY rrpOMbJBaiOT 
200 MJI 2,5%-HorO p3CTBOpa tpHJIOHa fi C pH= 4,0 H 100 MJI nHCTHnlllipOBaH· 

HOH BOA&J. fiepHnnHH BhiMbiBaror 25 MIT O,SM pacrBopa <}lropHna aMMOHHH, 
co6HpaH gecop6ar B nnarHHOBbie '13UIKM. CKopocrh nponycKaHHH pacrso­

pos 4epe3 KOJIOHKY 1 Mll/MHH. 
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K J(Ccopfiary J(OfiDIIJIHIOT 5 (J MJI CCJ>IIOH KHCJlOTbl ( 1: 1) H BbinapHBalOT 
ua rrcc•rauoi1 fiarre HO rrpcKparr(eJJHR Bhi/(CJICHHH: napoB SO 3 • Onepall,llw noB­
ropH:lOT )lll3)J{j~hJ. PacroopRKH OCaHOK B AHCTHJlJJHpOBaHHOH BO/],C, IIO)J,KHC· 
JICHHOH KOHl(cHrp»poBaHHOH commoi1 KHcnoroii. IIony'IcHHbiH pacrBop 
roroB K onpe)J,eJICHHIO 6epHnJJHH:. 

Or)J,eJieHHe 6epHnJJHH: or 6onbUioro KOJJH'ICCTBa HI1KCJIH 11 MC/J,H (np11 
aHaJII13C fiepHJIJIHCBbiX fipOH3 11 HI1KCJib·fiepHJ1J111CBbiX CIIJJaBOB) +IIpOBO}J)IT 
113 Bo)J.Ho-aueroHoBbiX pacrBopoB Hce Ha KaTI10H»re KY-2x8 (H -Q>opMa). 
CMony c pa3MepoM 3epHa 0,125-0,250 MM noMemawr /1.IIH: HafiyxaHHH: B 
CMCCb, COCTOH:IQYIO 113 O)J.HOH 'IaCTI1 0,5 H. paCTBOpa COJ1HHOH KHCJJOTbl H 
.D,eBH:TH '!acreH: aueroHa (no o6'beMy). HafiyxUIHH KaTHOHHT nepeHocH:r B 
KOJJOHKY ( d = 0,5 CM). K aHaJJ113HpyeMOMy pacrBopy .D,06aBJJH:lOT KOHQCH· 
rpHpOBaHHYIO uce. B raKOM KOJJH'ICCTBe, 'IT06bi OH cran 0,5 H.IIO HCe,H 
npM11Bawr aueroH (90% no o6'beMy). IIo.n.roroBJJeHHhiH pacrBop nponycKa­
wr 'ICpe3 KOJJOHKY CO CKOpOCTbiO I MJJ/MHH, 1IpH 3TOM MC)J,b OKa3b!BaCTCJI B 
:mware. Ilp» pa3)J,eJJeHHH CMCCH Cu -Be-N H Be-Ni 6ep11nn11ii )J,ecop611py­
ercH 1 H. lo!Ge, co.n.ep)J{ameH: 50% au:eroHa, a HI1KCJJb- 3 H. HCe. IIpH 
pa3.n.eneHI1H cMecl1 Cu- Be 6epHJJn»if BhiMhiBaercH 1 H. Hce . 

2.2. Crroco6LI KOHe<n~oro orrpeD,eneHH.II 6epunmtH: 

Ha116onee UIHpOKO pacnpocrpaHCHHbiM B npaKmKe caH»rapHO·XI1MH'Ie­
CKoro aHaJJH3a JIBJlJICTCJI MCTO)J,, OCHOBaHHb!H Ha OQCHKC Q>nyopeCU:CHil,lll1 
MOpHHOBOfO KOMIIJICKCa 6epHJJJUIJI ITO/], /J,CHCTBHCM ymrpaQ>HOJlera. B 
TY I22-I/ II9-63 peKOMeH):IOBaH JTOT McTO)J, c BI13YaJJbHOH oueHKOH HHreH­
CHBHOCTH Q>nyopecQeHUHH no craH):IapTHoii lllKaJJe (eM. pa3)J,. 2.2.1). 3ror 
CIIOC06 HMCCT IIOrpeUIHOCTb IIOpH:)J,Ka 20-30%. qyBCTBH'fCJJbHOCTb H TO'!· 
HOCTb MCTO)J,a MOryr 6b!Tb YBCJlH'ICHhl 1IpH HCIIOJJb30BaHI1H Q>nyopOMCTpOB, 
HanpMMep ore'IecrBeHHOro MapKH 3<D-3MA HJJH .n.pyrMx (eM. pa3)J,. 2.2.2). B 
noM cnyqae norpeUIHocrb onpe)J,encHHH cHI1)J{aercH J:IO 5-1 0%. 

KpoMe Q>nyopecn:eHrHoro npHMCHHMbi raK)J{e Q>orOKOJIOpHMerpH'IccKHe 
MCTO/],bl OIIpC):ICJICHHJI fiepHHJIHH C TaKHMH peareHTaMH, KaK 6epHJIJIOHhl 
pa3HbiX HOMCpOB ( CM. pa3g. 2.2.3), Q>ocQ>oHa30 ( CM. pa3)J,. 2.2.4), apcena-
30 I (eM. pa3):1. 2.2.5), xpoMaJypoH S ( CM. pa3g. 2.2.6) H gp. IIorpeUI­
HOCTh JTHX MCTO/],OB COCTaBJIJICT HC fiOJICC 1 0'%. 

2.2.1. B 11 3 y an b Hoe Q> n yo p oM e r pH 'I e c K o e 
OIIpe)J,CJICHHC 6epHHJJHJI C MOpHHOM 

no craH):IaprHoii UIKane 

yf3 IIO)J,fOTOBJICHHOfO IIO CIIOCOfiaM, H3JIO)l(CHHbiM B pa3):1. 2.1.1 HJIH 2.1.2 
(HJIH LIPYrHM), COJIJIHOKHCJJOfO paCTBOpa aJII1KBOTY nOMCIQalOT B KOHOpH· 
MCTpH'ICCKHC npo611j;>KH CMKOCTblO 10 MJI, pa36aBJIH:lOT BO)J,OH )J,O 5 MJI, npH· 
6aBJJH:IOT no 0,5 MJI pacrBopa 50%-noro no rp11JIOHy E 11 I %-Horo no rpl1:na­
nonaMI1HY 11 HeiirpaJJH3ywr I 0%-HLIM pacrBopoM CJ:IKOro narpa LIO pH = 11-; 
I2 ( KOHTpOJIL no pH ·Merpy) . 3areM 1IpH6aBJIJIIOT 0, I MJJ 0,02%-Horo CIIHpTOBO· 
fO paCTBOpa MOpHHa, /],OBO}l)IT BO/],OH Ofi'bCM np06bi ):10 I 0 MJI 11 TIQaTCJibHO 
nepCMCUli1BalOT. 

Cran)J,apTHyw UIKany roroBHT B KOHOpHMerp11'IecKHX rrpo611pKax Ha 
I 0 MJI aHaJJOfHIIHO HCCJlC/J,YCMhiM rrpofiaM CO CJIC):IYIOIQHM CO)J,Cp)l(aHHCM 6e­
pMJII1JI, MKr: 0,02 - 0,05 - O,I 0 -- 0,20 - 0,30 - 0,40 - 0,50. qepe3 
lQ MI1H cpaBHI1BalOT HHTCHCHBHOCTb Q>nyopeCU:CHQI111 IIO):IfOTOBJICHHblX )J,JIH 
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IHIJIH3a npo6 co cran.n.apTHoii UIKaJIOH np11 ynLrpaQ>»oneroBOM o6nyqeHHH. 
OnpcACJIJICMhiH MHHHMYM - 0,02 MKr 6ep11JIJIHJI B aHaJJH311pyeMOM o6'beMe. 

IJ paKTHKa CBH/],CTCJlbCTByer, 'ITO He CJIC):IyCT IIOJlb30BaTbCJI 3HalJCHHJIMH 
~'fltii(DpTHOH UlKaJJhi HH)J{C yKa3aHHOfO: .D,a)J{C y OIIbiTHh!X HCIIOJJHHTCJICH, 
ICOrOpblM Ka)J{CTCJI, 'ITO OHM OIIpC.D,CJIJIIOT :ny TO'IKY, norpeUIHOCTb 1IpH 
npoocpKe c "UI»Q>poBaHHhiM11" npo6aMH cocraBnHer ofiLI'IHO 6onee 100%. 

2.2.2. 0 II p C ):1 e JI e H 11 e 6 e p H JI JI H H C M 0 p 11 H 0 M 
H a Q> n y o p o M e r p e 3<D-3MA 

('nocofi IIO)J.rOTOBKH pacTBOpOB H CTaH)J,apTHOll IIIKaJJbl TaKOH )J{C, KaK 
ftltHCDHHbiH B pa3/],. 2.2.1. ,llJIH pafiOTbl MO)J{HO HCIIOJib30BaTb pa3JJH'IHbiC 
IIII!'ICCTBCHHbiC Q>nyopOMCTpbi, HaiipHMep 3<J>-3MA. IJpH HCIIOJib30BaHI1H B 
'HUM Q>HyopoMerpe B Ka'IecrBe rrepB11'IHOro CBeroQ>HJJLrpa B

2
-I 11 BropH'I· 

HUI'II <J>K-2 OIIpC)J,CJJJICMbiH MHHHMYM 6epHJJJIHJI COCTaBJJJICT 0,02 MKf B aHa· 
IIH:tHpyeMOM 06'beMe. EcnH HCIIOJib3YlOT B KalJCCTBC BT0p11'IHOf0 CBCTO· 
4JMJIIITpa B2-2, TO MHHHMaJJbHO OIIpC)J,CJIJICMOC KOJIH'ICCTBO 6epHJ1JIHJI CO· 
l!IIIIJIJICT 0;o05 MKr. IJopH:/J,OK npOBC.D,CHHJI H3MepeHHH OIII1CaH B HHCrpyK­
UHH K np116opy. 

2.2.3. <J> 0 T 0 K 0 JI 0 pH M C T pH 'I C C K 0 C 0 II p C /], C J1 C H H C 
6ep11JIJII1JI C 6epHJJJ1110HOM li 

AJJHKBOTHYIO lJaCTb HCCJIC)J,YCMOrO paCTBOpa IIOMCIQalOT B MCpHylO npo­
ftHpKy CMKOCTblO I 0 MJI H /],OBO/],JIT 06'bCM 1Ip06bi ):10 3 MJJ, ):I06aBJIJIJI 5%-HbiH 
llll'IIIOp COJJJIHOH KHCJIO'fb!. 3aTCM )J,06aBmiiOT 0,1 MJI 10%-HOrO pacTBOpa CC· 
IHIIWIIOH conH 110,5 MJJ 5%-Horo rpHnoHa E, nepeMeUIHBawr, ueH:rpanH3YlOT 
II~.JI··IlhJM pacrBopoM CJ:IKOro Harpa no KpacuoH: HaKMycoBoH: 6yMare J:IO ee 
lllll'IUICHI1JI H cpa3y )J{C no KanJI.!IM ):I06aBJIHIOT 5%-HbiH pacTBOp COJIHHOH 
ICMl'JIOTbl ):10 IIOKpaCHCHHJI fiyMarM. flpHHHBalOT B 1Ip06HpKy 0,5 MJI 
0,0 I '/l,·uoro pacrBopa 6epwnnoua li 11 J:IOBOJ:IHT o6'beM npo6LI J:IO 10 MJI, J:IO­

ftiMJIIIR 6oparHbiH 6yQ>epHbiH pacrBop c pH= 12,47-I2,5. PacrBop nepeMeUIH· 
IIIIlCH H <Jepe3 5 MHH H3MCpHIOT OnTH'ICCKYIO nJIOTHOCTb Ha <J>3K -56 C Kpac­
NitiM cncroQ>IDILrpoM B KlOBerax t = 10 MM. fpaiJ,y»pOBO'IHhiH rpaQ>HK 
li11JOH 1 no craH)J,apruoii mKane B HHrepnane KOHU:eHrpau»ii or 0,05 )J,O 

1,0 I\IIKI' B 10 MJI pacrnopa. PacrBOphl craH):Iapruoii: UIKaJibi roroBH:T aHano-
1 H•mo HccneJ:IYeMhiM pacrBopaM. OnpeL(cJJHCMhiH MHH11MYM - 0,05 MKf 
ftfllllt!IJIHR B auanH311pyeMOM o6'bcMe. Onpe):leJieHHe c 6epHnnouoM Ill c 
ftf!'HJIJJOHOM 1 V 1Ip0B0/],11TCH aHaJJOfH'IHbiM o6pa30M. 

2.2.4. <J> 0 T 0 K 0 JI 0 p 11M e T pH 'I e C K 0 C 0 II p e ):1 e J1 e H He 

6epHHJIHH c Q>ocQ>oHaJo P 

AHHKBOTHYIO lJ3CTb 11CCJ1C):IyCMOf0 paCTBOpa nOMCIQaiOT B /],BC MCpHbiC 
•uunt.r cMKocrLro no 50 Mn, L(06ann.11wr B I<a)J{):Iyw 5 MJI pacrnopa 5%-Horo 
HU 1-pHJIOHY E 11 1 %-Horo no rpHJTaHonaMHHY, 1-2 KaiiJIH cn»pronoro 
U,l'!f .. uoro pacrBopa THMonQ>ranemm 11 HeiirpaJIH3YlOT 20%-HLIM pacrBopoM 
fl\f(IIJO ll!lrpa /],0 IIOJIBJICHHH CHHCM OKpDCKH pacrBopa. 3aTCM IIO KaiiJJHM 
lflftlll1111110f COJIHHYIO KHCJJOTY )J,O o6eciJ,BelJHBaHHJI paCTBOpa. K 0/],HOH H3 
IIIMtutonrr.rx 'Iacreii ):lo6aBJIHIOr 1 MJI auerwnaueroua (1:9), JareM B o6c 
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KOJJiihl IIJlHIIHIIIIIIII 110 2 MJI 0,1'}{,-H()fO pacrBOpa <Poc<PoHaJO, OO'beM noBOnJ(T 
HO Mr 1 k u, Hllflllllllllll liopnnthiH fiy<Pep c pH=9,4, H rmarenbHO nepeMelliHBa­
tnl Orr 111'11'l'k yto IIJIO I'IIOCI'b paCIBOpOB H3MCpH!Or qepe3 30 MHH Ha <ll3K-56 
r ·•l'ltc•llloiM cnrto<llHJIIoiJlOM N" 5 B KIOBerax .e = 20 MM. B KaqecrBe pacrsopa 
fJliiiiii1'1111N HCIIOJib'JYHH 11p06bl, nonrorOBJICHHbiC, KaK OIIHCaHO BbllliC, C aue­
IIIJIIIHI' Ill 110M. 

l'nnnoplol IUIR I'Jlii)J,yHpOBOqHOH KpHBOH rorOBHr aHaJIOfH'IHO B HHrep­
llllllt' t<tlunctnpauHi1 or 2 no I8 MKr 6epHJIJIHH. OnpenenHeMbiH MHHHMYM -
•1 MkT fit'J111JIJII1H B aHaJIH3HpyeMOM OO'bCMC. 

2.2.5. <11 0 T 0 K 0 J1 0 pH M C r pH 'I e C K 0 C 0 II p C n e JI C H H C 
6epHJIJIHH c apceHa3o 1 

11ccnenyeMbiH pacrBOp IIOMCU~a!Or B MepHyiO IIp06HpKy CMKOCTbiO 
I 0 MJI, pa36aBJIHIOT BOnoJ:i no 3 MJI, IIpHfiaBJIHIOT 0,5 MJI pacrBOpa 5%-HOfO 
no rpHJioHy E H I %-Horo no rpH2•raHonaMHHy, I Mn 0,1 %-Horo pacrsopa 
apceHaJO I H noBoJJ:Hr o6'beM no I 0 MJI, A06aBJIHH rJIHKOJJeBbiH 6ycpep c 
pH= 11,3. 0IITH'ICCKYIO IIJIOTHOCTI:, pacrBOpOB H3MCpH!OT Ha <ll3K-56 'Iepe3 
5 MHH B KIOBerax e = 20 MM c :JCJICHbiM CBeroct>HJibipOM N" 5. CraHnapr­
HYIO lliKaJIY roroBHT aHanorH'IHO uccneAyeMbiM pacrsopaM B MepHbiX npo-
6HpKax o6'beMOM 10 MJI B HHrepBarie or I,O no IO MKr 6epHJJJIHH. Onpene­
JIHCMbiH MHHHMYM - 1 MKr 6epHJIJIHH B aHaJIH3HpyeMOM OO'bCMC. 

2.2.6. <11 0 I 0 K 0 JI 0 pH M C I p H 'I C C K 0 e 0 II p C ily.C J1 e H He 
6epHJIJIHH ,C XpOMa3ypOHOM ~ 

11ccnenyeMbiH paCTBOp IIOMCIQaiOT B MepHyiO IIp06HpKy CMKOCTbiO 
10 MJI, pa36aBJIHIOT BonoJ:i no 3 Mn, IIpH6aBJIHIOT 0,5 MJI paCTBOpa 5%-Horo 
no rpHnoHy E H 1 %-Horo no rpiH3TaHonaMHHy, I Mn 0, I %-Horo pacrBopa 
xpOMaJypona, 5 MJI aMMHa'IHoro fiycpepHoro pacrBopa c pH = 9,679,8 H 
noBOJJ:Hr o6'beM npo6bi no 10 Mn, ,I~o6asnHH Bony. PacrBop B npo6upKe ne­
peMelliHBaJOr II qepe3 20 MHH H3Me:pH!OT OIITH'IeCKYIO nJJOTHOCTb Ha <ll3K-56 
B KIOBerax e = 10 MM c 3CJICHbiM CBerocpHJibipOM N" 5. CraHnaprHyiO lliKa­
ny fOTOBHT aHaJIOfH'IHO B MCpHbiX DpOOHT'KaX CMKOCTbiO 10 MJ1 B HHiepBa­
JIC or I no 10 MKr 6epHJinM. OnpenenHeMbiH MHHHMYM -I MKr 6epHJinHH 
B aHaJIH3HpyeMOM o6'beMe. 

2.3. OnpeneneHHe 6epHJinwi B so3nyxe pa6ol!Hx noMememm 

Or6op npo6 npOH3BoniircH ma cl>HJibTpbi A<llA-Xll-18 HnH 6yMa:>KHbie 
ct>Hnbrpb!. B 3aBHCHMocrH or np•ennonaraeMoro cocraBa np66bi onepaUHH 
nonrorOBKH ec K KOHC'IHOMY OD.pCACJICHHIO MOryr ObiTb 6onee HJIH MCHCC 
CJIO)J{HbiMH. TaK, CCJIH B npo6e ~..toryr IIpHCYTCTBOBaTb TOJibKO coenHHCHHH 
6epHJIJIHH, paCTBOpHMbiC B BOn•e HJIH pa36aBJieHHbiX KHCJIOrax (Mcrann, 
cnnaBbi, ranoreHHnhi, cynbcpar hi, HHrparbi, Kap6oHarbi) , ro nocraro'IHO 
o6pa60TKH cl>HnbTpa COJIHHOH HJII!I a30THOH KHCJIOTOH (eM. pa3n. 2.3.1). llpH 
.,.'JIH'IHH B npo6e rpyJJ:HopacrBOJt>HMbiX coenuHeHHJ:i (oKHCb c reMneparypoif 
o6)J{Hra no I200°C, KpiicrannH'IocKaH rHnpooKHCb Hr. n.) Heo6xoAHMa KHc­
naH cynh<ParHaH nnaBKa no cnoc o6y, H3JJO)J{eHHOMy B pa3n. 2.3 .2. EciTH )J{C 
IIpiiCYTCTBYIOT CHJIHKaTbl (B TOll f 'IHCITC H OObi'IHaH CHJIIIKaTHaH IIbiJib, HO B 
3Ha'IIITCJibHOM KOITII'ICCTBC) H OKHCb 00pHJIJIM C TCMIIeparypoJ:i OO)J{Hfa 
6oiTee 1200°C, ro Hco6xonHMa qrropHJJ:HaH nnasKa no cnoco6y, II3ITO)J{CHHO­
MY B pa3n. 2.3.3. 
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2.3.1. Pa3ITO)J{CHHe npo6, COACp)J{aiQIIX pacrsopHMbie 
COCAIIHCHHH 6epi1ITITIIH 

CorrracHo TY I22-I I 119-63 nocne or6opa npo6bi B03nyxa, B KOropoM 
MOryr IIpHCYTCTBOBaTb KHCITOIOpaCTBOpHMbiC COCAHHCHHH 6epHJIITHH (B TOM 
ICHCITe II CIIITaBbl Ha aJIIOMHHHCBOH H MarHHCBOH OCHOBax), cl>HJibip 
A~A-XII-18 HITH 6yMa)J{HbiH ncpeHOCHT B cTaKaH (cl>HITbTp A<llA DOH3aTeiTbHO 
npeABapHICITbHO CMO'IHTb cnHpTOM) H IIpOMbiBaiOT erO 2-3 pa3a 3MIT 5%-HO­
ro p8CTBOpa COITHHOH KHCJIOTbl. fiOCITC Ka)J{AOfO npOMbiBaHHH paCTBOp CITH· 
IIIOr, TIQaTeJibHO OT)J{IIMaiOT cl>HJibip CTCKJIHHHOH IIaJIO'IKOH H H3MCpHIOT 00-
IUHH o6'beM )J{HnKOCTH. EcnH O)J{HAaeMoe coAep)J{aHHe 6epHJIITHH B npo6e Ma­
n& H onpeneneHHe cnenyer nposonHTb H3 scero o6'heMa, TO nonyqeHHbiH 
pacrsop ynapHBaJOr AO o6neMa He 6oiTee 2-3 Mn; noJroMy ngeATIO'ITHTeiTb· 
Hee 030ITHTb cl>HJibip B Mycl>eiTe IIpH TCMnepaType 500-600 C. fiOCITC OX­
IJI)f{nCHM mrrrn K ocTaTKY no6aBITHIOT 3-5 MIT 5%-Horo pacTBopa HCe II 
pacrsopHIOT ero npH HarpeBaHHII. 

ECITII B B03AYXC pa60'IIIX noMeiQeHHH IIpiiCYTCIBYCT IIbiJib cniTaBOB 6e­
pHJIJIIIH Ha OCHOBC MCAH H HHKCITH, TO K OCTaTKY IIOCITC 030JICHIIH cl>HITbipa 
Q.06aBJIHIOT 3-5 MIT pacTBOpa a30THOH KHCITOTbl 1:1, HarpcBaiOT no ero paCT· 
aopeHHH H ynapiiBaJOr nocyxa. Cyxoif ocTaTOK pacrBopH!OT B 5 MIT 0,5H. HCe, 
nepeBOJ];HT paCTBOp B MCpHyiO KOITOY CMKOCTbiO 50 MJI, OIIOITaCKIIBaJOT TH· 
renb HCCKOITbKO pa3 aueTOHOM H HM )J{C noBOJ];HT OO'bCM paCTBOpa B KOJI6e 
AO MCTKH. ilOITYlJCHHbiC pacTBOpbl aHaJIH3HpyiOT IIO CIIOCOOaM, H3J10)J{CH· 
HbiM B pa3A. 2.1 H 2.2. 

2.3.2. p a 3 IT 0 )I{ e H He II p 0 6, C 0 A C p )J{ a III H X 
H e p a C I B 0 p H M bl C C 0 C n H H e H H H 6 C p H IT IT H H 

llpH HaiTH'IHH B npo6e TpyJJ:HopaCTBOpHMbiX coenHHCHHH 6epHJIJIHH 
<J>HnbTpbl 030ITHIOT B Mycpcne npH TCMIICparypc 500-600°C, 30ITY CniTaBJIHJOr 
C 10-KpaiHb!M H30biTKOM IIHpocymcpara KaiTHH B cpapcpopOBbiX THrJIHX IIpH 
reMneparype 600-700°C no noiTy'leHHH np03paqHoro rrnasa. 0xiT3)KJJ:CHHbiH 
IIJIIIB paCTBOpHIOT IIpH HarpeBaHHH B BOAC, IIOAKHCITCHHOH HCCKOITbKHMH Kan­
IIIIMH KOHUCHTpHpOBaHHOH COJIHHOH KI1CJ10Tbl. EcrrH B npo6e O)J{HAaCTCH 
3Ha'IIITCJlbHOC KOJIH'ICCTBO MCllla!OIUHX ITpHMCCCH, TO 6epHJIJ111H BbineJIHJOr 113 
pacrBopa no cnoco6y, H3ITO)J{eHHOMY B pa3A. 2.1.1, H naiTee aHariH3Hpymr 
raK, KaK onucaHo B pa3A. 2.2.1 - 2.2.6. 

2.3.3. p a 3 JI 0 )I{ C H H C IT p 0 6, C 0 A e p )I{ a Ill H X 
C HIT H K a T bl 6 e p H JI JI H H H IT 11 B bl C 0 K 0 IT p 0 K a Jl e H H bl C 0 K H C H 

EciTH B BOJnyxe pafiO'IHX nOMCJUCHHH rrpHCYTCTBYCT CHITHKaT 6epHJIITHH 
HJIII IlbiJib, conep)f{aJUaH CHITHKaTbl ApyrHX COCAHHCHHH, HITH Bb!COKOIIpOKa­
rreHHaH OKHCb 6epHITITHH, To cl>HJibrp rrociTe or6opa ngoobi OJOITHIOT B nna­
THHOBOM THfJIC B Mycl>eiTe npH TCMIIepaType 500-600 C, 30JIY CTIJiaBITHIOT C 
10-KpaTHbiM KOITH'IccrBOM 6Hct>ropHna KanHH npH reMrrepaType 600°C. lloc­
ne OXJia)J{nCHHH K nrrasy no6aBJIHIOT 3-4 MJ1 CCpHOH KHCITOTbl (I: 1) H Bbiiia­
pHBaiOT pacrBop Ha necqaHoii 6aHe AO npcKpameHHH BhiAeneHHH rrapoB SO g. 
0nepaUHIO BbiiiapHBaHHH IIOBTOpHIOT JJ:Ba)f{nbi. 3aTCM OCTaTOK pacTBOpH!OT 
IIpH HarpeBaHHH B AHCTHJIITHpOBaHHOH Bone, IIOnKIICJICHHOH HCCKOITbKHMH 
KaiiJIHMH KOHUCHTpHpOBaHHOH COITHHOH KHCITOTbi. fiOJIY'ICHHbiH COITHHOKI1C­
IIbiH pacrBOp aHaJIH3Hpy!OT no CIIOC06aM, H3IT0)J{CHHbiM B pa3n. 2.1.1 111111 
2.1.2, 2.2.I-2.2.6. 
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2.4. OnpeAeneHue 6epunmu1 B arMoc~epHOM B03JlYXe 

llpH onpe)leJieHHH 6epH.JIJ1ID1 B 3TMOC~epHOM B03Jlyxe JlJl.ll JlOCTOBepHO· 

fO cy)K)l,eHH.II 0 TOM, HBJIHeTCH JIH onpe)leJI.IIeMa.ll KOHUeHTpaiUf.ll Bbiille, HH)Ke 

HJIH pasHa npe)leJibHO JlODYCTHMOH KOHUeHTpaUHH (II.IlK) , 06'heM OT6Hpae­

MOH np06bi B03JlYXa JlOJI)KeH paCC'IHTbiBaTbCJI TaK, 'ITOfibi MHHHMaJlbHO 00· 

pe)leJIJieMOe KOJiuqecTBO (CM. pa3~. 2.2.1 - 2.2.6) COOTBeTCTBOBaJJO KOH· 

IJ;eHrpaUHH He MeHee 0,003 MKr/M (1/3 ll,llK). llpH <t>nyopoMerpuqeCKOM 

onpeJleJICHHH 6epHJ1~.11 C MOpHHOM 06'heM npOKa'!aHHOfO B03JlYXa Jl0J1)KCH 

6biTb He MeHee 10 M : Cnoco6 pa3JIO)KeHH.II npo6bi aHanorH'!eH cnoco6y pa3· 

JIO)KeHH.II, onucaHHOMY B pa3}J,. 2.3.3. KpoMe roro, Heo6xO}J,HMO nposo}J,HTb 

XOJ10CTOe onpe}J,eJieHHe C HCDOJ1b30BaHHeM TCX )ICC peaKTHBOB H pe3yJ1bTaTa 

npo6bi. 

2.5. OnpeAeneHHe 3arpH3HeHHOCTH pa6oqux nosepXHOCTeH 

,llnH onpe}J,eJieHIUI 3arpH3HeHHOCTH llOBepXHOCTeif HCDOJ1b3YIOT MeTO}J, 

Ma3KOB. Ma3KH 6epyT TpeMH BaTHbiMH TaMOOHaMH:i CMO'IeHHbiMH B 2%-HOH 

COJIJIHOH KHCJ10Te, C DOBepXHOCTH OJ10llla}J,bl0 1 }J,M nyreM DpOTHpaHH.II DO· 

sepxHOCTH B JlBYX B3aHMHO nepneH}J,HKynHpHbiX Hanpasneu!Uix. Tpu 

TaMDOHa CKJia)l,bJBaiOT B O}J,HH THfeJib, 030J1JIIOT B My<Pene DpH TeMneparype 

600°C H 30JIY CDJ1aBJ1.11IOT C 11HpOcym~aTOM KaJJH.II HJ1H 6H4>TOpH}J,OM KaJlHJI 

B 3aBHCHMOCTH OT TOfO, KaKHe COe}J,HHeHIUI 6epHJIJ1IDI MOryT fibiTb Ha }J,aH· 

HOH 110BepxHOCTH, aHanoruquo cnoco6aM, H3JIO)KeHHbiM B pa3Jl. 2.3.2 H 

2.3.3. llJiaB paCTBOp.IIIOT 11pH HarpeBaHHH B }J,HCTIDIJIHpOBaHHOH BO}J,e 110/],KHC· 

JieHHOH KOHUCHTpHpOBaHHOH COJ1.11HOH KHCJIOTOH; 110JIY'IeHHble pacTBOpbi 

DOCJie OXJia)K)leHHJI nepeBOJl.IIT B MepHbie KOJ16bl eMKOCTbiO 50 HJ1H 100 MJ1. 

113 aJJHKBOTHOH '!aCTH paCTBOpa Bbi}J,eJIHIOT 6epHJIJIHH 110 CI10C06y, 011HCaH· 

HOMY B pa3Jl. 2.1.1 HJIH 2.1. 2, H aHaJ1H3HpyiOT 110 CIIOC06y, 011HCaHHOMY B 

pa3Jl. 2.2.1 - 2.2.6. 

2.6. OnpeJleJieHHe 6epH.JinHH B BI>IDaAeHHHX 

MefOJlOM JIHDKHX lKpaHOB 

llpu o11peJleJieHHH 6epHJIJIIDI B oce)laromeH: 11biJIH HcnoJIL3YIOT nnaHilleTbi. 

,llnH H3f0TOBJieHIDI nnaHilleTa 11pHMeH.IIIOT 'lepTe)KHYIO 11p03pa'IHYIO KaJlbKY 

MapKH "q", HMeiOIIIYIO OTHOCHTeJibHO He60JiblliYIO 30JibHOCTb. B Ka'leCTBe 

JIHI1KOf0 HOCHTeJIH HCI10Jib3YIOT COCTaB, COCTO.IIIIIHH H3 Ba3CJ1HHa H Ba3eJIHHO· 

BOfO MaCJia, B3.11TbiX B paBHbiX BCCOBbiX '!aCTJIX. 

llOCJie OT6opa npOfibi 11JiaHilleT CBOpa'!HBaiOT CMa3KOH BHyTpb, 110Mema· 

lOT B <Pap~OpOBbiH HlfeJib N" 5 H 030JIJIIOT B My¢'ene, 110CTeneHHO 110/],HHMa.ll 

reM11eparypy JlO 700°C. llanee auanH3 BeJlyT no c11oco6y, OI1HCaHHoMy B 

pa3Jl. 2.3.2 HJIH 2.3.3. 

2. 7. Onpe)leneHne 6epHJIJIHH s: noqse 

l1po6bi 110'1Bbl BbiCylliHBaiOT JlO B03JlYIIIHO-cyxoro COCTO.IIHH.II, TlllaTeJib· 

uo 11epeMelliHBaror, 11poceHBaror '1epe3 Kpynuoe CliiTO, 'IT06bi YJlaJJHTh KaMHH 

H KOpHH. pacreHHH, paCTHpaiOT B araTOBOH CTynKe H 11poceHBaiOT qepe3 CHTO C 

OTBepCTH.IIMH }J,HaMeTpOM 0,~ MM. ,llJI.II aHaJJH3a C:I10C060M KBapTOBaHIUI 6e· 

pyr HaBeCKY 0,5 r, 110MeiiiaiOT ee B 11JiaTHHOByiO 'lalliKy H 11p0KaJ1HBaiOT B My­

~eJie 11pH reMneparype 400°C B re'leHue 30 MHH JlJlH yJlaneHHH opraHHKH. 
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llpOKaJJeHHyiO HaBecKy B 'lalliKe 3aiTHBaiOT 3 MJI CCpHOH KlfCITOTbi ( l; 1) 
H 15 MIT nnaBHKOBOJ'f K11CJIOTbi If BhmapHBaror Ha necqauoii 6aHe }J,ocyxa. 3ry 
onepaUHIO 110BT0p.IIIOT }J,Ba)K}J,bl. 3aTCM 0CTOp0)f(H0 BO}J,OH lf3 npOMblBaJJKI1 

OfiMbiBaiOT C!CHKH 'la!IIKI1, }J,OfiaBIT.IIIOT eme 3 MIT CCpHOH KlfCITOTbi 11 BblllapH· 
saror AOcyxa. 3ry orrepai:.\HIO raK)f(e nosropJIIOT iJ,Ba)f(Jlbi. 

Cyxoii: ocraroK rrpH uarpeBaHHH pacrsop.11ror B 5%-HOM pacrsope COIT.II· 
Hoii: KHCITOTbi. HepacrBopHBiliHHC.II ocaAOK, npegcraBIT.IIIOIUHii co6oii: B OCHOB· 

HOM CYITb<l>ar KaiTbUH.II, OT<l>HITbTpOBbiBaiOT 'lepe3 DJlOTHbiH 4>HJ1bTp "ci1H.II.II 
ITeHra" c A06aBITenl1eM "6yMa)f(uoii: KallllfUbi" If 11pOMbiBaror ocaAOK ua 

<l>IDibTpe nOAKHCJICHHOH rOp.II'ICH BOAOH. <1>1111bTpaT C0611paror B MCpHyiO KOIT· 

6y 11 or6Hparor aJJHKBory AIT.II BhiAeiTeHH.II 6epHJIITH.II no cnoco6aM, H3ITO)f(eH­
HbiM B pa3A. 2.l.IHITH 2.1.2. 

2.8. Onpe}J;eneHue 6epiDinu B CHere, BOJle BO}J;OeMOB 
H npOH3BO)l;CTBeHHbiX CTO'IHbiX BO)l;3X 

2.8.1. P a 3 A en e H He 4> a 3 H on peg en e H He 6 e pH n n If .11 

BO B3BCC.IIX 

flpH onpeAeJICHHH 6epHJ1JIH.II Ha ypOBHe fl,llK JlJl.ll aHaJIH3a He06XOiJ,HMO 

B3.11Tb 500 MJI BO)l,bi HJIH paCTa.IIBUiero CHera, 3aMepHB npeABapHICJlbHO 06· 

llllfii: o6neM npo6bi If pH. Oro6pauHyro npo6y <l>IDibrpyror 'Iepe3 llJIOTHbiii: 

<l>IDibTp "ci1H.IIH ITeHra". <l>IDibTp C OCaAKOM IIOACYiliHBaiOT Ha B03JlyXe, 110· 

MCIUdiOT B nJiaTI1H0Bb!H TlffCJib, 030IT.IIIOT B MY<l>ene npH TeMneparype 50Q-

6000C If AaJJee npOBOA.IIT pa3JI0)f(CHI1e np06bi no CIIOco6y, lf3JlO)f(CHHOMy B 
pa3A. 2.7. 

2.8.2. 0 n p e A en e H H e p a c T B o p e H H oro 6 e p HIT n 11 .11 

K 500 MJI BOAbi, OT<l>HllbTpOBaHHOH B XHMH'ICCKHii: CTaKaH, npHfiaBJI.IIIOT 
2 MJI KOHUCHTpHpOBaHHOH COJI.IIHOH KHCllOTbl H ynapHBaiOT paCTBOp Ha 

llJIIfTKe ,0:0 50 MJI. ,llanee BbiACJI.IIIOT 6epHJIJIHH no cnocofiaM, OnHCaHHbiM B 
pa3A. 2.}.} HJIH 2.1.2, H KOHC'IHOe ero OllpCACJICHHe npOBO)],.IIT 110 CIIOCo6aM, 
H3IT0)f(CHHb!M B pa3A. 2.2.1 - 2.2.6. 

2.9. Onpe}J.eneHue 6epHJIJIHH B MalliHHHOM MaCJie 

MalliHHHoe MaciTo, 3arpH3HCHHoe coeAHHeHHHMH 6epHITJIHH, nuareJibHO 
B36aJITbiBaror JlJlH nony'leHHH paBHOMepuoii: cycneH31111, or611pa10r JlJlH aHa­
JIH3a I MIT :noii: cyclleH3HH 11 C)f(Hraror ee B 4>ap4>opoBoM mme ua 3JieKrpo-

11ITHTKe AO 'IepHoro ocrarKa. OcraroK cnnaBJI.IIIOT c 0,5 r nHpocynL<Para Ka­

JIH.II B My<Pene 11p11 reMIIeparype 600°C AO 11onyqeuH.11 6enoro 11naBa. TIITas 

paCTBOp.IIIOT B 5 MIT BO)..(bi, nOAKHCJICHHOH OAHOH- ABYMH KaiiJIHMH KOHUCH­

Tp11p0B3HHOH COJI.IIHOH KHCJIOTbi, If HarpeBaiOT. JJ:anee 11p0BO)],.IIT Bh!ACJICHHe 

6epHllJIH.II 110 CIIOC06aM, lf3ITO)f(CHHb!M B pa3)..(. 2.J.J 11JIIf 2.1.2, lf KOHClJHOe 
ero onpe)..(eneuHe no c11oco6aM, H3JIO)f(eHHbiM B pa3A. 2.2.1 - 2.2.6. 

2.1 0. Onpell;eneHue 6epiDIJIIUI B CMLmax c pacreHHii: 

lln.11 onpe}J.eneHHH 6epiDillH.II B CMbiBax c nosepxHocreif ITHCTheB pac n· 
IIJ.tH OT6HpaiOT IQQ IliTYK JIHCTbCB (TOIIOITH, niTO)..(OBb!X ACpCBbeB) CJ>C)(IIlTo 
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pa3Mepa B CTCKITHHHYJO 6aHKY rl.Hl1 rromnnmeHOBbiM, MCWOK. 06w,aH niTO­

wa)J.b mrcTbeB JJ.OIT)I(Ha 6biTh rrpHMepHO pasHa 1 M2. CMbiB npoH3BO)J.HT 

50 MIT 5o/o-HOf0 paCTBOpa comiHOH KHCJ10Tbl C nOMOI..Ub!O CTCKITHHHOH na­

JIO'!KH, KOHCU KOTOpOH o6MaTbiBaJOT He60JibWHM CITOCM Balbi. llocrre OKOH-

4aHHH CMbiBa BaTHbiH TaMnOH OT)I(MMaiOT. Jlarree aHaiTI13 BCJJ.YT no cnoco6aM, 

OITI1CaHHbJMBpa3)J.. 2.].], 2.2.1-- 2.2.6. 

2.11. OnpeneneHHe 6epHITmUI s pacreHIDIX 

llpo6bi paCTCH11H BbiCyilli1BaiOT )J.O B03)J.yWHO-cyxoro COCT0liH11H, 113· 

MCJlb'!aiOT 11 TLUaTCITbHO nepeMCUIMBa!OT. }liTH aHaiTI13a cnoco60M KBapiOBa­

HI1H 6epyi H3BCCKY ] 0 r, 3aJII1BaiOT ee KOHUCHip11pOBaHHOH a30THOH KI1CITO­

TOH B CTaKaHe CMKOCTbiO 0,5 11 11 OCTOpO)I(HO HarpeBaiOT rrp11 ITOMCUII1BaHI111 

CTCKITHHHOH narro'!KOH no noJIHoro pacTBopeH11li npo6bi. YnapHBaiOT a30THO­

KI1CITbiH pacTsop no HcfioJihiiiOro ofii,cMa, oxrra)I(D,aiOT rrpo6y, rrp11ITI1BaiOT 

K neJ:i 30 MIT cepnoii KI1CJIOThi (I: I) 11 cHoBa HarpesaiOT. BbmapimaHI1C 

npo6bi npOJJ.OIT)I(aiOT no yJ\<UICHI1H uapon S03 , uo6asrrHH nepHOJli14CCKI1 

KOHUCHTplipOBaHHYIO 330fiiYIO K 11CJI0 ry JI,JIH OKMCJICHMH opraHI1KI1 .• Ecrrv. 

oca}lOK KOpl14HCBbiH, TO ofipafion<y L'l'pllo~i 11 330THOH KHCJ10TaMI1 llOBTO­

pH!OT. Ecrr11 oca}lOK 6cJibiH, 1 o cro Cllll' p;n cMa'IHBaiOT He6orrbW11M KOITM4CCT­

BOM cepHOH KHCJIOTbl, Bhinap1111aiOI JIOL:yxa 11 JaTCM rrp11 HarpeBaHI111 paCIBO­

pHIOT B S'lr-HOM paCTBOpc connlltlli I..:IKJIOI hi. )laiTee aHaiTI13 seuyr no cnoco· 

6y, M3ITO)I(eHHOMY B pa3JJ,. 2. 7. 

2.12. OnpencJicttHc f1qlHJIJIHH B MOJIOKe 

0D,11H Jl11Ip MOITOK3 )J.OIHIJ\H I 110 ldllll'IUIII 11 11p11 11HTCHCHBHOM llOMCUII1-

BaHl111 no6asnHIOT K HCMY 30 MJI I (f; -1101 o pacrsopa XITOp11cToro KaiTbU11.H. 

MoiTOKO cTBOpO)I(I1TCH. Cogcp)I(11MOl' rIa Kaiia oxna)l(}laiOT, CbiBOpOIKY cn11· 

BaiOI '1CpC3 )J.B3 CITOH MapiT11, a TIIOpOI 0 I )1(11MaiOT 11 nepeHOCHT B cpapcpopo­

BYIO Bblllap11ICITbHYIO 4aUIKY. 4allll<y rIa Hill II XOJIO}lHbiH MycpeiTb, HarpcBa­

IOT ero 11.0 I00°C, Bbl/.l,Cp)I(11BaiOT JIO IL'X 11op, uoKa HC rrpeKpaTI1TCll D.biM­

ITCHI1C, 33TCM ITOBb!UiaiOT TCMITCparypy l'llll' ua 50°C, CHOBa )I(JJ.YT npCKp3· 

wcHHH /J.biMJlCHI1H 11 TaK )J.aiTee, Haqll'Ball Jlo 7 S(J<l('. BpeMH rrpoKaiTI1BaH11H 

3-4 4. 3oiTy B cpapcpopOBQH 43UIKC 'JaJIIII\:IIol 50 MIT 2%-HOH COITHHOH K11C­

IT0Tbl 11 HarpesaiOT Ha JITCKiponn11n.:c 110 uoJIIIoro pacrsopeH11H coneii. 

EciTI1 B paCIBOpC np11CYICIBYIOT HCClll]ll'llllllll' 'laCT11'1KI1 TBOpora, TO ero 

cp11ITbipyiOT qepe3 cp11IIbip ''6eiTaH JlCIITa". tl>ltllhl!l IIOilCYWHBaiOT, nOMernaiOT 

B cpapcpopOBbiH Tl1fCJib, 030ITHIOI B Myt!lt'Jil' 11p11 IL'MilCpaiype 700-7 50°(', 

nOCITC OXITa)I(D,CH11H Il1fiT.H OCiaTOK pacnwpHIOI II .'' j.-IIQH COJ!HHOH KI1CJ10TC 11 

ITp11COC)J,11HHIOT K OCHOBHOMY paCTBOpy. 
<1>11ITbipai, rroMeweHHbiH B repMOCTOHKI111 l' 1 a" all, ynap11BaiOI no ne6oJib-

woro o6beMa, no6aBITHIOT K neMy 20 MJJ ccpu"u ldll'JIOTbl (I: I) 11 rrponoJI­

)1(3IOI HarpesaHI1C na niT11TKC uo yo.aneHI1H ua p1111 S 0 3 • )lance aHamn senyr 

ITO cnoco6y, oni1C3HHOMY B pa3;::L. 2.7. 

2.13. OrrpeneneHI1C 6ep11ITITI1H a fiHOL'Pl'lla x 11 opmttax 

06bCM rrpo6 )J.ITH 3H3Jll13a: KpOBb H )!{CJI'Ii> )l<l 'I) Mil. IO:aJI 20 r 113 33MC· 

peHHOrO cyiO'!HOfO KOITI14CCTBa, CCKll,Mllllllhlll Ma I<']III:IJI 2() r. J1p06bi 

llOMCLUaiOI B cpapcpopOBbiC Tl1fJll1, liOD.CYilli1JlaiOI I Ia llll'l' I poiiJI11IKC llOKpbi· 

TOH ac6ecrosoii CCTKOH, 33JII1B3IOI KOHIJ.CHTpiiP"IIaiiii"ll a ll>JIIOI1 KI1CITOTOI1 
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l1 OCTaBJIHIOI B Bh!TILXHOM lUKacpy Ha HO%. 3aiCM !1p06b! Bbi!Iap!iBaiOI 

Ha !lJllUKC /],0 06I)a3GB:1HI1H pbi)I(CBaTOfO MI1HCpaiTH33Ia, KOTOpblli 030ITJIIOT 

a MycpeiTe rrpH reMneparype 600°C. nonyqeHHbiii ocraroK crrrraBITHIOI a 

cpapcpopOBhiX THfiT.HX C llHpOCYITbcpaiOM Kaii11H ITO CJ10C06y, 113IT0)1(CHHOMY B 

pa3D,. 2.3.2, 6epHITJli1H Bhi/],CITHIOT 3KCTp3KI.(HCH B Bl1}le al(CTliiTal(CIOHaTHOrO 

KOMrmeKca (eM. pa3D.. 2.1.1) 11 D.aJibHeiiwee orrpeneiTcHI1C ero rrpoBO!J.HT no 

CJ10Co6y, 113ITO)I(CHHOMY B pa3D,. 2.2.2. 

Yb 3aMepeHH0f0 cyT04HOf0 KOITI14CCIBa MO'IH /],JIH aHaJIH3a OT611paiOI 

500 MIT, K HCMY )J,06aBITHIOI 50 MIT KOHUCHipHpOBaHHOH a30THOH KI1CITO­

Ibl, nociTe 'ICfO Bblll3p11BaiOT B cpapcpopOBOH qaUIKC Ha 3ITCKipOIIJ111TKC }lO­

cyxa. Cyxoii ocraroK npoKarrH.BaiOI B MycpeiTe rrp11 TeMnepaiype 600°C no 

rro6eiTeHI1H. EciTH ocTaiOK He no6eiTeiT, TO ero BHOBb o6pa6aTbiBaiOT He­

cKOITbKI1MI1 KanJIHMH KOHUCHTp11pOBaHHOH a30IHOH KHCITOTbl l1 rrpOKamtBa­

IOT B Mycpenc. flo6CITCBUII1H OCTaTOK CITITaBITHIOT C !111pOCYJibcpaiOM KaJII1H 

TaK )I(C, KaK JIO Olli1CaHO B pa3}l. 2.3 .2. LJ.aJJbHCHUII1C O!lcpaUH11 aHaiTOfH'IHbl 

Orrepall,11HM, 0!1HC3HHbiM B p33Jl. 2.1.] 11 I.)J,. 

2.14. 3KCIIpecC-MCIO/],hl OUeHKH CO~Cp)l(aHHH 
paCTBOpHMhiX COC):(HHeHHH 6epHJIJIHH B B03JlYXC, 

Ha pafiO'IHX llOBepXHOCTHX H KO)I(HhiX llOKpOBaX 'ICJIOBCKa 

3KCilpCCC-MCIOD,bl OCHOBaHbl Ha K3ITCJlbHO-KOJJOp11MCip114CCKOM HCnOIT­

HCHl111 peaKUHH 6ep11ITITI1H c xpoMa3yponoM 5. Bbi6op xpoMa3ypoiTa o6bHc­

HHCTCH TCM, 410 np11 erO HCITOJJb30BaHI1H OTMC43CICH HaH60ITCC pc3KOC OTITI1-

4HC B OKpaCKC C3MOIO pearcHTa OI ero 6epHITITHCBOf'O KOMITITCKCa no CpaB­

HCHI110 C rrpHMCHCHHCM D.PYrHX KpaCI1TCITCH. florpeUIHOCTb orrpcll,CJICHI1H 

no JKcnpeccHbiM MeronaM HaXOD.I1ICH B rrpeuciTax rroiTyrropH;::LKa. PeaKU11H 

Bb!ITOITHHCTCH Ha cp11ITbip0BaiTbHOH 6yMare. }liTH ITOKaiTH3aUHH IT.HIH3 yqaciOK 

cp11ITbTpa orpaHI1411BaiOI rrapacp11H0Bh!M KOJlbUOM (/l,Illl B03D,yXa 11 ITOBepx­

HOCICH) HITH rrapaiTITCITbHbiMI1 ITHHHHMI1 (MH KO)I(H). }liTH JTOfO Ha pa60'II1H 

cpHITbip HaKITaD,biB310I ITI1CI rrapacp11H11p0B3HHOH 6yMafH 11 CBepxy rrp11)1(J1Ma­

IOI pa3orpeTbiH MciaiTHH4CCKI1H Ipacpapci COOTBCICTBYIOillCH cpOpMbl. 

2.14.1. Onp.eneiTeHI1e 6epHJIITI1H B B03D.yxe 

Ha cpHnbrpax "cHHHH ITeHra" rorOBHI nse crannapTHhic wKaiTbi: N" 1 c 

conep)l(aHHeM 6epHITJIHH 0-0,02-0,05-0,08-0, I 0-0,20-0,50-1,0 MKr B 

IT .Hille 11 N" 2 c conep)l(aHI1CM 6ep11ITITHH 0-0,005-0,01-0,02-0,05-0,10 MKr 

B IIHTHe. )JJIH JToro Ha 6yMary BHyrph rrapacpHHOBbiX KOITCU HaHOCHI D.JIH 

llJKaJibi N" I 0,0 I MII I %-Horo paCTsopa xpoMa3ypoiTa S 11 nociTe ITOD.Chi­

xaHI1H 0,01 MIT 5/r -HOIO paCIBOpa IpHITOHa D, D,ITH UIKaJibl N° 2 COOTBCICTBCH­

HO 0,0 I MIT 0,2'/r-HOfO paCIBOpa XpOMa3ypoiTa 5 H 0,01 MJI 1 %-HOfO paCIBO­

pa Ip11ITOHa D. flocne ITOD,CbiXaHHH Ha nHIHa H3HOCHT ITO 0,01 MJJ COOIBCTCT­

BYIOLUCfO CiaHD,apiHOfO paCTBOpa 11 no 0,01 MIT 6ycpepHOf0 3MMH3'1HOfO 

pacrsopa c pH= 9,8~ 10,0 (I M NH4DH +1M NH4 C.f ) . CTaHD.apTHbiC WKaiTbi 

np11rO~.(Hbl niTH ynorpe6ITCHHH B IC'IeHI1C MCCHU3 np11 xpaHCHHH 11X B ICMHOM 

MCCTC. 

LJ.ITH OI6opa rrp06bi H3 6yMa)!{HhiH cpHIIblp "cl!HHH JICHia'' D,l13MCipOM 

70 MM H3HOCHT 'ICiblpC rrapacpHHOBbiX KOITbUa. BHyipb LLBYX 113 HI1X H3HOCH I 

no 0,01 MIT 1'/r-noro pacraopa xpoMa3ypoiTa S , a rrociTe no}lCbiXaHHH 110 

0,01 MIT 5/r-Horo pacrsopa rp11noHa E, BHYIPb uayx ocraBUII1XC.H KOJIL'Il 

COOIBCTCTBCHHO 110 0,0 I MIT O,_!o/c-HOrO paCTBOpa XpOMa3ypoiTa 5 11 (),()I Mil 
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l %-nora pacrsopa rpWioHa E. I1ocne BbiCbiXaHHH qmnhrpbi roroBhi K yno­

rpe6nemuo. CpoK HX xpaneHHH- 6-7 cyr. 
lJOIJ.fOTOBJ1eHHbiH <l>WibTp 3aKJ1a/].biBaiOT B <l>HnhTpOIJ.ep)!(aTeJib 11 npoKa-

<mBaiOT qepe3 nero B031J.YX co cKopocrbiO ne 6onee 20 n/MHIL I1ocne or6opa 

npo6bi, ecn11 O)!(H)],aercH nanH'IHe B B03)].yxe ronbKO so)],opacrsopHMbiX coe­

IJ.HHeHHH 6epHJ1JII1H, Ha Ka)!()],Oe nHTHO /].OCTaTO'IHO HaHeCTI1 no 0,01 MIT aM­

MI1a'IHOrO 6y<Pepnoro pacrsopa. B ocranhHbiX cnyqaHx na Ka)!(IJ.oe nHrno 

HaHOCHT 2 pa3a no 0,01 MIT 2%-HOH COJIHHOH KI1CJI0Tbl H nocne no/].CbiXaHI1H 

0,01 MIT 6y<Pepnoro pacrsopa. I1ocne BbiCbixaH11H cpasn11saiOT IJ.BCT peaK­

U110HHbiX nHTCH C UBCTOM llHTCH craHJ],aprHOH WKaiTbl. M11HHMaiTbHO Ha nrro­

IUa/].11 llHTHa OUeHHBaeTCH 0,02 MKr 6ep11ITIT11H. IJpH paC'ICTC He06XOJ],I1M0 

yqeCTb J],OJIIO niTOIUa)],H <l>WibTpa, 3aHI1MaCMYIO nHTHOM. 

2.14.2. OrrpeiJ.eiTeHHe 6epHITIT11H 

na pa6o'IHX nosepxnocrHx 

I1o)].rorosKa cran)],aprnoii wKaiTbi H <Purrbrpos IJ.ITH anarruJa anaiTorH'IHa 

IIO)l.i'OTOBKC, OITHCaHHOH B pa3)],. 2.14.1; pa6o'IHC llHTHa MO)!(HO rOTOBHTb Ha 

<l>«ITbTpaX 60ITbWCrO pa3Mepa COOTBCTCTBCHHO B 60JiblllCM KOJIWlCCTBC. 

)liTH or6opa npo6bi na ropH30HTaiTbHOH nosepxnocr« c noMOIUbiO KOJib­

uesoro rpa<l>apera socKOBbiM Kapan)],alllOM orpaHH'IHBaiOr y'laCTOK .u«aMeT­

poM 10-12 eM. Ha orpaHH'ICHHYIO rrosepxnocTb rrHnerKoi1 pasnoMepno na­

HOCHT 1 MIT 2%-noro pacrsopa COITHHOH KHCITOTbi. 4epe3 5 MHH paCTBOp 

co6upawr nunerKOH (noiTHOra or6opa ne rpe6yercH) H noMemawr B cyxyw 

MCpHYIO npo6HpKy, OTMC'IaH ero o6oeM. Ha nOJ],fOTOBITCHHbiC <l>HIThTpbl 

nanocHr no 0,01 MIT oro6pannoro pacrsopa H nocrre no)],CbiXaHHH no 0,01 MIT 

6y4>epnoro pacrsopa. I1ocne BbiCbiXaHHH cpasnusawr user peaKUHOHHbiX IIH­

reH C IJ.BCTOM ITHTCH CTaH)].aprHOH lllKaiTbi. IJpH Bb!XO/].C OKpacKH 3a npe­

.JJ.CITbl lllKaiTbl MO)!(HO JIH60 pa36aBHTb OT06paHHbiH pacTBOp 2%-HOH COITHHOH 

KHCITOTOH, ITH60 IIOBTOpHib HaHCCCHHC Ha TO )!(C nHTHO oro6paHHOrO paCTBO-

pa (H JareM 6y<l>epa) eme IJ.O 4 pa3. 

2.14.3. OnpeiJ.errenHe 6epHniTHll 

Ha KO)I(HblX ITOKpOBaX 

EyMary 110/].fOTOBITlliOT B BH/].C nOITOCOK 1x4 CM, BI-IyrpH KOTOpblX na­

pa<l>HHOBb!MH norrocaMH orpaHH'IHBaiOT pa6o'lyiO llOBCpXHOCTb 1x2 CM. 
)liTH IIO/J.[OTOBKH craH)].apiHOH lllKaJibl Ha 'IJ.iCTOH noaepXHOCTH CTCKJia J.iJl11 

IIOITJ.i3THJICHOBOH IIITCHKH rpa<PapCIOM, CMO'ICHHbiM WTCMnCJibHOH KpaCKOH, 

OTMC'IaiOT KBa.upaTbl lliTOIUa/].biO 2x2 CM If BHYTPb 3THX KBa)].paroB HaHOCHT 

peaKTHBbi: cran)].aprHbiH pacrsop 6epHITITHR - 0,01 MIT; 0,1 'Yn-HbiH pacrsop 

xpoMa3ypoiTa S - 0,01 M'IT; aMMHa'IHbiH 6y<PepHbiH pacrsop- 0,01 MJI. 4u­

croii CTCKITHHHOH narrO'IKOH peaKTHBbl pacryWCBbiBaiOT B rrpeiJ.CITaX KBa)].pa­

TOB J.i TIUaTCJlbHO npOMOKaiOT Ha cpe)],HIOIO '!aCTb llO)J.rOTOBJICHHOH IIOITOCKJ.i 

<l>Wibrpa. 
Cran1-1.aprnyw lllKaiTY roToBHT c co)].ep)!(aHllllMH 6epunrrHH 0-0,005-

0,01-0,02-0,05-0,08-0,10 MKr; OHa coxpaHHCT ycrOH'I!iBOCTb B TC'ICH!iC 

MCCHUa IIpH xpaHCHHii ee B TCMHOM MCCTC. 
Ha TbinbHOH cropone KliCTH HITH cr116arerrbHOH nosepxnocrH npeAnne'lbH 

rpa<PapeTOM, CMO'ICHHbiM lllTCMnCJibHOH KpaCKOH, OTMe'laiOT HCCJ1C/J.YCMbiC 

yqacrK!i KO)!(H nnomaiJ.biO 2x2 eM. Ecrrli 3arpR3HCH!iC o6ycnosiTeHO BOIJ.O· 

pacTBOpHMbiMJ.l. COC/].J.l.HCHHRMH 6epHITITHH, TO Ha KO)!(y HaHOCHT 0,01 MIT /].HC-
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THJIJlHposaHnoii BO/l.bi, 0,01 Mn 0,1%-noro pacrsopa xpoMa3ypona S H 

0,01 MJI 6y4>epnoro pacrsopa. Ocrp&IM KOHIJ,OM creKJlllHHOH rranO'IKH paCT· 

BOpbi pacryllleBbiBIIOT B IIpe)J,enax OTMC'ICHHOrO KBanpara H npOMOKIIOT Ha 

CpCJ],HIOIO 'laCTb llO/].rOTOBITCHHOH IIOJIOCKH 6yMarH. 

B OCTaiTbHbiX CITy'laHX peareHTbl HaHOCj{T B CITCIJ.YIOIUCM IIOpHiJ.KC: 

0,01 Mn 2%-noro pacrsopa cOITHHOii Klfcrrorbi!'0,01 MIT 0,1%-noro pacmopa 

XpOMa3yporra S , pacryrueBbiBaiOT HX Ha KO)!(C; 3aTCM HaHOCHT 0,01 MJI 6y­

<PepHOrO paCTBOpa; nOBIOpHIOT pacryrueBKy If llpOMOKaiOT Ha 6yMa)!(HyiO 

IIOJ10CKy. IJocne BbiCbiXaHHH Il.BCT nOJIOC cpaBHHBaiOT C IJ.BCTOM aHaJJOflf'I­

HbiX norrOC CTaH)].aprHOH WKaiTbi. MHHHMaJibHO OUCHHBaeMOC KOITH'ICCTBO 

0,1 MKr/nM2. 

3. PACllPE).lEflEHI1E 11 OliMEH liEPI1flfliUI B OPfAHI13ME 
llPI1 PA3fli14Hh1X nYUIX flOCTYllflEHIUI 

Oco6ennocru pacnpe)].eneHHH H o6Mena 6epWIJIHH npH pa3ITH'IHbiX nynrx 

ITOCTYIIJICHHH HMCIOT npaKTI1'1CCKOC 3Ha'ICHI1C, raK KaK onpC.UCJUIIOT COOTHO­

lllCHHC MC)!(Il,y JIOKaJIH3aUHCH If xapainepOM pa3BI1BaiOIUCfOCH naTOJ10fH'IC· 

cKoro npouecca B 3aBHCHMOCTH or nyreii noCTyrrneHHH Merarrna B opraHI13M, 

CfO XHMH'IeCKOH <PopMbl 11 KOITH'IeCTBa. 3TH CBe)].eHHH OC06eHHO Ba)!(Hbl /].ITH 

OUeHKH IIOTCHUHaiTbHOH H peaiTbHOH CTCITCHH orraCHOCTH ITOITa/].aHHH.B Opra­

HI13M 6epHJIJIHH B MaiTOM KOJIH'ICCTBC, /].JIH pa3pa60TKH OITTlfMaiTbllbiX MCTO­

/].OB repaiTHH ITO BbiBe/].eHHIO ero 113 opraHH3Ma H npo<PurraKTHKlf rropa)I(CHI1H. 

IJpHBO/].HMbiC HI1)1(C /].aHHb!C HBITHIOTCH 0606IUCHHCM OCHOBHb!X 3KCITCp11MCH· 

TaiTbHbiX HCCJIC/].OBaHlfH, BblllOJIHCHHbiX C pai],HOaKTI1BHbiM 6epHITJ1HCM Ha pa3-

JIH'IHbiX BHiJ,aX )l(lfBOTHbiX, 11 HCMHOf0'111CJ1CHHbiX KJ111HH'ICCKHX Ha6ITIO/].CHifH. 

3.1. I1Hr!UUIIUtOHHbiH nyTb llOCTyiiJleHHH 

Ha1160JibWCC npaKTH'ICCKOe 3Ha'ICHHC HMCIOT iJ,aHHbiC 0 KHHCTHKC HaKOIT­

JlCHHH, pacnpeD,CJ1CHI1H H Bb!BCiJ,CHHH 6ep11JIJIHH 1IpH HHfaiTHU110HHOM (4epe3 

opraHbl J],biXaHHH) nyrH llOCTYITHCHHH ero B opraHH3M. IlpH iJ,JlHTCJlbHOH HH­

raJIHUHH cynb<Para H <PropHiJ,a 6ep11JIJ111H (no 6 q B TC4CHI1C 5 cyr B HCiJ,CJIIO) 

OCHOBHOC KOJIH'ICCTBO 6ep11JIJ1HH y Kpb!C o6napy)I(I1BaCTCH B J1CfKI1X, 

rpaxeo6pOHXHaJ1bHbiX JII1M<Pari14CCKHX Y3I1aX, CKCITCTC, IIC'ICHH H ITO'IKaX. 

IJpH XpOHlf'ICCKOH 11HraJIHUI111 <Prop11Aa 6epHJIJ111H ero MaKCHMaiTbHaH KOH­

UCHTpaU11H OTMC'IaCTCH B ITHM<l>aTI1'1CCKHX Y3ITaX, rrerKHX, KOCT.IIX, ne'ICHH, 

cene3eHKe 11 rro'!Kax. B 3TI1X )I(C opranax y npyrHx BHiJ,OB MJICKOITI1TaiOIUHX 

TaK)I(C OTMC'ICHa MaKCHMaiTbHaH KOHUeHrpaU11H 6ep11I1J1HH. KOHUCHTpaU11H 

6cp11JJITHH B opranax H TKaHHX B03paCTaer C YBCITH'ICHHCM ypOBHH H BpCMCHH 

HHfaiTHUlfOHHOfO B03iJ,CHCTBHH. C ITOBbiWCHHCM KOHUCHTpaUI111 cynb<PaTa 6e­

pH1IITHH B B03iJ,YXC OTHOCI1TCJ1bHaH BCJ111'111Ha OTJ10)1(CHHll MCTaJIJia B ne'ICHH, 

IIO'IKaX H KOCTHX B03pacraer, a B JICfKHX nanaer. 0TMC'ICHHb!C pa3J1H'IHH B 

pacrrpCiJ.CITCHI1H 6epHJIJI11H, BCpOHTHO, 06'bHCHHIOTCH TCM, 'ITO C YBCJ1Hl!CHI1CM 

ero KOHUCHTpaUHH OTHOCI1TCJibHO 60JibWaH iJ,OJIH ero nepeXOiJ,I1T B KOJIJIO­

H)],aiTbHOC COCTOHHHC. Y KpOITHKOB 6ep11JIJII1H YAaiTHCTCH H3 J1CfKI1X C ncp110-

iJ.OM IIOJIYBbiBCiJ,CHI1H paBHb!M 23, y XOMHKOB- 142 cyr. 

Tpy.n.Hopacraop11MbiC COCiJ,I1HeHHH 6epHITITI1H, B qacrnocTH OK11Cb 6ep11n­

ITHH, MC/]..TICHHO ynaJIHIOTCH !13 JICfKHX. HanpHMep, B JICfKHX KpbiC B TC'ICHHC 

122 CYT COJ],Cp)l(aHI1C 6epHJIJ1HH OCTaCTCH npaKTH'ICCKH TaKHM )I(C, KaK H IIOC­

rre OKOH'laHHH CCMHiJ,HCBHOH 11HfaiTHUHI1. Bb!COKOC COil,Cp)I(3RI1C 6ep11JIJIHH B 

nerKHX coxpaHHercH .n.a)l(e 'lepe3 ABa rona rrocrre O!<OH'IaHHH Hnram1111111 . 
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IlpH 310M OTMetteHa 6onee BbiCOKaJI KOHUeHTp3lUU1 6epHnJIID1 B HH)I(f[HX ,!J,O· 

,n.RX nerKHX H MaJiaJI TeHneHUHH K nepepacnpeneneHHIO ero H3 nerKHX B 

,!I,pyrHe TKaHH. 
Ilocne O,!J,HOKparHOH l'IHfaJIHUHH OKHCH 6epHnJIHH, rrpOKaJieHHOH rrpH 

reMrreparype 1 000°C, 6epHrrnHii ynannnc.11 H3 nerKHX c 6Honorw-IeCKHM ne­

pHonoM nonyBhiBe/l,eHHH paBHbiM 180 cyr. Conep)f(aHHe ero B nHM<ParHqe­

CKHX y3nax B03pacrano B Te'leHHe 63 cyr. 8 OCTaJibHbiX opraHaX H TKaH.IIX 

6epHJIJIHH He o6Hapy)f(HBaJIC.ft BCJie/l,CTBHC TOfO, 'ITO rrpoKaneHHa.ll rrpH 

BbiCOKOH TeMrreparype OKHCb 6epHnJIHH llJIOXO paCTBOpHeTC.II B. 6HOJIOrH'Ie· 

CKHX )f(H/l,KOCTHX opraHH3Ma. 
IlpH 0/],HOKparHOH HHfaJIHUHH xnopH/l,a, cynb<Para H <PropH/l,a 6epHJIJIID1 

B nerKHX KpbiC 3a/l,ep)f(HBaercH or 13 11.0 17,5% Meranna. B )f(eJIY/l.O'IHO·KH· 

rue'IHbiH rpaKT ()KKT) rrocryrraer OT 27 /1,0 4 7,2% B/l,biXaeMOfO KOJIH'IeCTBa 

6epHnJIHH. CrerreHb orno)f(eHHH 6epHJIJIHH B nerKHX 3aBHCHT or /l.HCrrepcHO· 

CTH a3p030JieH. 7 
qepe3 15 MHH nocne HHraJI.IIUHH 

7 BeCI! 2 H SeS04 6e3 HJOTOrrHO· 

ro HOCHTeJI.II OCHOBHOe KOJIH'IeCTBO HyKJIH/],a, 06Hapy)f(eHHOf0 B opraHaX H 

rKaHHX (6e3 yqera )!{KT), pacrrpe/l,enHeTc.ll cnenywiUHM o6pa3oM: B ner­

KHX - 84,8 H 87 ,2%, B CKenere - 9,1 H 1 0,3%, B rre'leHH - 3,8 H 1 ,4%, B IIO'I· 

KaX - 2,3 H 1,7% COOTBeTCTBeHHO. IlpH HHraJI.IIUHH "Be (;22 C H30TOllHbiM 

HOCHreneM ( BBe ce~ ) B nerKHX CO/l,ep)f(HTCH 95%, B cKenere 2,9%, B rre'leHH 
H noqKax 0,8-1,3% 6epHITJIH.II. B 6onee rro3,!J,HHe cpoKH cyruecrBeHHbiX pa3· 

JI~HH B pacnpe/l,eJieHHH ._Be 6e3 HOCHTeJI.II H COBMeCTHO C 98e 06Hapy)f(e· 

HO He 6biJIO. OrMe'leHo JIHillh 6onee Me/l,JleHHOe HaKorrneHHe 6epHniiH.II B 

CKeJieTe rrpH HHfaJI.IIUHH ~Be COBMeCTHO C f8e.0cHOBHOe KOJIH'IeCTBO 6e· 

pHIIJIID1, nocTynawiuero H3 nerKHX B KpOBb, HaKarrnHBaercn B cKenere. IlpH 
HHfaJI.IIUHH XJIOpH/l,a 7Be 6e3 H30TOllHOf0 HOCHTeJI.II CO/l,ep)f(aHHe ero B 

CKeJieTe yBeJIH'IHBaeTC.II K 32-M cyr C 9,1 /],0 37,2%, a rrpH HHfaJIHUHH C H30· 

TOllHbiM HOCIUeJieM - C 2,9 AO 24,8%. (HH)f(eHHe HaKOTIJieHH.II 6epHJIJIH.II B 

CKeneTe OTMe'leHO H rrpH HHfaJI.IIUHH cym4>ara 1Be C H30TOllHbiM HO· 

CHTeJieM. 
Ba)f(HbiM rrapaMerpoM /l,Jl.ll onpe11.eneHID1 B03MO)f(Horo roKCH'IecKoro J<l>· 

<PeKra .IIBJIHIOTCH CBe/],eHHH 0 KOHUeHTpaUHH 6epHniiHH B OT/],eJibHblX opra· 

Hax H TKaH.IIX (CO/l,ep)f(aHHe B 1 r TKaHH). 8 Te'leHHe /l,JIHTeJibHOfO BpeMeHH 

nocne HHranHUHH HaH6onee BbiCOKa.ll KOHUeHrpauiDI 6epHnJIH.II o6Hapy)f(H· 

Baerc.ll B nerKHX. TaK, qepe3 15 MlfH nocne HHranmuiH xnopH/l,a 1Be 6e3 

H30TOIIHOf0 HOCHTeJI.II H C HOCHTeJieM KOHUeHrpaUH.II ero B nerKHX BO MHOfO 

pa3 BbiiDe, qeM B cKenere, rreqeHH H noqKax. Jla)f(e qepe3 32 cyr nocne HH· 

faJI.IIUHH XIIOpH/l,a 6epHJIJIH.II 6e3 H30TOllHOf0 HOCHTeJIH KOHUeHTpaUHH ero 

B JierKHX llO·rrpe)f(HeMy B 11 pa3 Bblille, 'leM B CKeJieTe, H B COTHH pa3 BbiiDe, 

'I eM B rre'leHH H llO'IKax. 
Mero/l,OM rpa<l>HqecKoii HHrepnonHUHH ycraHoBneHbi 6HonorH'IeCKHe 

rrepHO~I nonyBbiBe/],eHH.II (T) 6epHnJilf.ll H3 nerKHX. IlpH lfHraJIHUHlf XJIO· 
pH/l,a Be. 6e3 H30TOTIH0f0 HOCHTeJI.II H C HOCHTeJieM 38 H 31% COOTBeTCT· 

BeHHO BbiBOAfl:TCH c T1 = 0,33 cyr, 10 H 32%- c Tz = 5,4 cyr H i 2 = 
4,5 cyr, 52 H 39% - c r

3 
= 40 cyr H T5 = 64 cyr. IlpH HHran.IIUHH cynh<Para 

18e 6e3 lf30TOllHOf0 HOCHTeJI.II H C HOCHTeJieM 17 H 18% Bb!BO.!J:HTC.II C 

T1 = 0,33cyr,32%-c Tz = 3,3cyrH T2 = 2cyT,28H31%-c"J3 = 

14 cyr H T
3 

= 17 cyr, 23 H 19% - c T4 =:' 120 cyr If T4 = 208 cyr. 

JlHHaMlfKa H CKOpOCTb BbiBe/l,eHID1 3aBHC.IIT 01 BH/],a COeAHHeHHH. 
IlpH HHfaJI.HUHH OCHOBHOe KOJIH'IeCTBO 6epHIIJIHH llOCTynaeT B )!{KJ If 

B pe3YJibTaTe cna6oro BCaCbiBaHlfH H3 Hero (He 6onee 0,2%) BbiAeJIHeTC.H C 
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K8JlOM. Eom;woii lfHTepec npencTaBJIHIOT cBeneHHn o BbineneHHH 6epHnJIHJI c 
MO'IOH, Ha OCHOBaHHlf KOTOpbiX MO)f(HO CYAHTb 0 CO,!l,ep)f(aHHlf ero B opraHH3· 

Me B UeJIOM If B nerKlfX. 3Ha'lll:TeJibHOe KOJI~eCTBO 6epHIIJIHH Bbi,!J,eJI.HeTCJI 

C MO'IOH B reqeHlfe nepBbiX cyTOK nocne lfHfaJI.IIUlflf. CHH)f(eHlfe ero conep· 

)f(aHID1 B MO'Ie BO BpeMeHlf npOll:CXO/l,HT He TaK pe3KO, KaK DpH BHyTpitBeH· 

HOM ll:JIH ll:HTpaTpaxeanhHOM BBe/l,eHll:lf. TaK, qepe3 1, 2, 4, 8, 16 H 32 cyr rroc­

ne lfHfaJIHUHH 6epHJIJIHH y KpblC C MO'IOH COOTBeTCTBeHHO BbL.30AHTCH 4,8; 

2,3; 1,7; 1,1; 0,5 H 0,15% CO/l,ep)f(aruerOC.II B opraHlf3Me KOJIH'IeCTBa. TaK 

KaK B Te'leHHe /l,JIHTeJibHOfO BpeMeHH IIOCJie HHfaJIHUHH 6epHnJIHH CO/l,ep)f(HT· 

C.ll B nerKHX If CKenere, lf3 KOTOporo Me/l,JleHHO BbiBOAlfTCH, a B lle'leHlf If 

UO'IKax 06Hapy)f(lfBaeTC.H B He3Ha'IHTeJibHOM KOJIH'IeCTBe ITO cpaBHeHHIO C ner· 
KlfMH, MO)f(HO O)f(l'I,[I,aTb, 'ITO .IJ;OJI.H, CO/l,ep)f(aiUaHC.H B MOtte, .HBJI.HeTCH qac­

TblO 6eplfJIJIH.H, ya;a;l.lleMoro H3 nerKHX. 

3.2. IlocrynneHHe qepe3 )f(eJiy.IJ;OIJHO·KHWe'IHbdi: -rpaKT 

B )!{KT 6epHJIJIHH MO)f(er nocryrrarh B pe3yJihTare JarnarbiBaHHH ero 

H3 BepXHlfX /l,biXareJibHbiX nyreii, C 3arp.113HeHHbiMH llHIUeBbiMlf npO.IJ:YKTaMH 

H BOAOH, a T8K)f(e C 3arp.H3HeHHbiX pyK. 1-b )!{KJ 6epll:JIJilfH BCaCbiBaeTC.II B 

KpOBb H JllfM<i>Y B KpaHHe MaJIOM KOJIH'IeCTBe: He 6onee 0,2%. He60JlbWOe 

BCaCbiB8HHe 06bHCH.HeTC.H reM, 'ITO .IJ;a)l(e pacTBOpHMbie coe.o;HHeHH.II B ruenoq. 

HOH cpene KlfiiJeiJHlfKa o6pa3y!OT HepaCTBOplfMbie KOJIJIOH/l,bl. 

l13ororrHhiH itoclfrenh 9se He oKaJhiBa~r BJIH.HHH.H Ha Benlf'llfHY Bca-

cbmaHH.II 8l H3 )!{KT. IlpH BBe.o;eRlflf B )!{KT xnoplfA8lf cym<t>aTa ~Be 
KaK 6e3 lf30TOllHOfO HOClfTeJIH, TaK H C HOCHTeJieM BeJIH'IlfHa BCaCbiBaHID1 lf3 

KlfWeiJHHKa COCTaBJIHeT 0,14-0,23% BBe/l,eHHOfO KOJIH'IeCTBa. Ilplf BBe.o;eHlflf 

rl'I,!l,pOOKHClf 1 Be 6e3 H30TOilHOrO HOCHTeJI.II H C HOClfTeJieM lf3 )!{KJ BCa­

CbiBaercH 0,011-0,016%, a nplf BBe.o;eHll:H OKlfClf- He 6onee 0,01% BBeneH­

HOro KOJIH'IeCTBa. IlpH rrepopanbHOM, KaK If IIpH BHyrpHBeHHOM BBe.o;eHlfH, 

OCHOBHOe KOJIH'IeCTBO 6epHJIJIID1, BCOCaBIIJefOC.H lf3 )!{KJ B KpOBb, llOCTyrraeT 

B CKeJieT, IIe'leHb If IIO'IKH If OTKJiaAbiBaeTCH B HHX. 

3.3. Ilocrynneuue qepe3 KO~ 

llplf HaJI~lfH MeTaJIJia B OKpy)f(aiOIUeH B03/l,yWHOH cpe,a;e HnH KOHTaKTe 

C 38fp.H3HeHHblMH pa60'IHMH llOBepXHOCT.HMlf H paCTBOpaMH OIIpeneneHHOe 

KOJIH'IeCTBO ero MO)f(eT rrorra.o;aTb Ha KO)f(Hble llOKpOBbi. 11MeiOIUHeCH ,[l,aHHbie 

CBl'I,!J,eTeJibCTBYIOT 0 MaJIOM llpOHHKHOBeHHH 6epHJIJIH.II qepe3 HellOBpe)f(,!J,eH· 

HYIO KO~. TaK, rrpH HaHeCeHlfH Ha KO~ 1BeGl2 6e3 HOCHTCJI.H H C H30TOII· 

HbiM HOClfTeJieM B OpraHH3M 3a 3 If 6 q COOTBeTCTBeHHO rrpOHHKaCT 0, 18 H 

0,40%, 0,15 H 0,19% co/l,ep)f(aruerocH Ha KO)f(e 6ep1fJ1JilfH. OcHOBHaH qacrh 

pe3op6HpOBaHHoro Meranna o6Hapy)f(HBaerc.H B cK'enere, ne'leHlf If no'IKax. 

J1ccne.o;OBaHID1 Ha rrepe)f(HBaiOIUeH KO)f(e 'leJioJ.kKa TaK)f(e IIO,!J,TBepAHJilf 

yKa3aHHOe rrono)f(eHHe: Ja 24 q nplf HaHeceHlflf pa3nlf'IHbiX pacrBOplfMbiX coe­

,!J,HHeHlfH 6epHnJIH.H, ,[l,a)f(e B 3Ha'IHTeJibHbiX KOHUeHTpaUH.IIX, B opraHlf3M ilpO· 

HlfKaer He 6onee 0,01%. 

CorrocraBneHHe Bcex lfMeiOIUlfXC.II /],aHHhiX rro3BOJI.Her rrpHHTH K 3aKJIIO· 

_ 'leHHIO, 'ITO B peanbHbiX rrpOlf3Boa;crBeHHhiX ycnoBHHX KaK rrplf orpaH~eH­

HOM, TaK H ilplf o6rueM 3arpH3HCHlfH KO)f(H pe30p6UHH 6epHI1Jllf.H He npc­

BbiClfT 0,1% B 1 cyr H He 6y.o;er lfMeTb 3HalJeHH.H /l,Jl.ll 06ruero B03/l,CHCTBHR 

Ha OpfaHlf3M. 0,a;HaKO B cnyqaHX B03ACHCTBlfH B KOHUeHTpaUHHX, Bbi3hiB310-
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lUHX IIOp3:lKCHHll: KO:lKH, IIpOHH[(3CMOCTb KO:lKH pe3KO B03pacraer H B opra· 

HH3M MO:lKCT nocrynarb 3H3tiHTCJlbHOC KOJIII'ICCTBO 6epWIJIHll:. YBCJIH'ICHHC 

pe3op6HpyCMOH C KO:lKHbiX IIOKpOBOB '13CTH 6ep11JIJ1Hll B03pacraer C IIOBbi· 

lllCHHCM Tll::lKCCTH 11 06'bCM3 nopa:lKCHHll:. TaK, CTCIICHb IIOpa:lKCHHH 11 rrpo· 

HlfKHOBCHHll: 6epWIJIHll B KO:lKY H qepe3 KO:lKY 33BHCCJia OT BH,o;a COC,D;HHCHifll: 

H B03pacrana IIpH YBCJllf'ICHMH KOH[(CHip3[(11!1 11 IIpO,D;OJI:lKMTCJibHOCTM B03· 

,D;CHCTBHJ'I. 

3.4. BHY'fPHMbilll~Oe BBe.o;eHue 

Pacrrpe,o;eJICHHC 6epHIIJIHll: IIpH BHyrp11MbiillC~OM BBC,D;CH11H B orrpe,o;e· 

JICHHOH Mcpe HMHTHpyer ero IIOBC,D;CHHC IIpH IIOIIa,o;aHHH B paHbi H CC3,D;HHbi. 

B pa3JIH'IHbie cpOKH rrocrre BHyrpHMbillle'!Horo BBe,o;eHHll: xrrop11,o;a 6epWI· 

JIHJ'I OCHOBHOC KOJIH'ICCTBO pe3op6HpOB3HHOrO MCTaJIJia CO)l;Cp:lKHTCll: B 

cKerrere H rreqeHH. B reqeHHe ,o;rrHrerrbHOro BpCMCHH yBeJIH'IHBaercH co)l;ep· 

:lK3HHC ero B CKCJICTe, MbllJlU3X H CCJIC3CHKe, 'ITO 06'bHCHHCTCH MC,o;JICHHOH 

pe3op6UHCH 113 MCCT3 BBC,D;CHHH. qepe3 1 H 4 cyr H3 MCCTa BBC,D;CHHH pe30p· 

6HpyercH 40,5 H 43,7%, qepe3 16 cyr- 58%, qepe3 64 cyr- 79,5% BBe.o;eHHo· 

ro 6epHrrrrHH. B OTJIIf'IHC or xrropn.o;a H cym<f>ara UHTpar 6epHITJIHH 6biCrpee 

BC3CbiB3CTCH H3 MbllllC'IHOH TK3HH: 'lcpe3 1 cyr B MCCTC BBC,D;CHHH OCTaCTCl'l 

Bcero 12%. 

Pe3op6HpoBaHHaH .o;orrH 6epHIIJIHH rrpH BHyrpHMbilllC'IHOM BBCACHHH 

pacrrpe.o;errHercH B opraHH3Me raK :lKC, KaK H rrp11 BHYTQHBCHHOM. qepe3 1 q 

IIOCJIC BBC,D;CHI1.ll cyrrb<f>ara, XJIOpH)l;a H fH,D;pOOKI1CH '1-f3:e 6C3 HOCHTCJI.II 

OH 06Hapy:lKHBaCTCH B 60JiblllHHCTBC opraHOB H TK3HCH. DOJlblllC Bcero erO 

CO)l;ep:lKHTC.ll B CKCJICTC, IIO'!Kax, ITC'ICHH, KpOBH H MbilllUaX. fipH BBC)l;CHHH 

cyrrL<f>ara 11 xnopH.o;a 6epHrrnHH B rorroBHOM MOJre, cene3eHKe 11 cep11:ue o6· 

Hapy:lKCHbi ,!J;CC.llTbiC 11 COTbiC ,D;OJIH IIpO[(CHTa 6ep11JIJIHJ'I, a IIpH BBC)l;CHHH B 

BH)l;C fH,D;pOOKHCH B MbiUI[(aX, KO:lKC, fOJIOBHOM M03re H cep,o;ue OH He 06Ha· 

py:lKHBaercH. 

fipH BBC,D;CHHH 1 Be C H30TOIIHbiM HOCHTCJICM CKOpOCTb BC3CbiBaHH.II 

ero H3 MCCTa BBC)l;CHHH pe3KO 3aMe,D;JIHCTCH, 0 'ICM CBH,D;CTCJlbCTByer HH3KOC 

CO)l;ep:lKaHHe ero B OCHOBHbiX opraHaX )l;CIIOHHpOBaHHJ'I. qepe3 1 q IIOCJIC 

BBC)l;CHHH CYJib<f>ara H XIIOpH,o;a 6epWIIIHH C H30TOITHbiM HOCHTeJICM B 

KOJIH'ICCTBC 0,015 Mf B CKCJICTC COOTBCTCTBCHHO COil:Cp:lKHTC.ll 1,6 H 2,0% BBe· 

)J,CHHOfO KOJlH'ICCTBa, IIpH BBC,D;CHHH 1138 6e3 HOCHTCJI.ll- 42 H 20,4%. fipH 
BBC)l;CHHH 1Be C HOCHTCJlCM B KpOBH H ITC'ICHH B 3TH :lKC CpOKH CO,D;Cp:lKaTCH 

,D;CCHTbiC, a B CCJIC3CHKC H JICfKHX - COTbiC ,D;OJIH IIpO[(CHTa BBC)l;CHHOrO KO· 

JI:I{qCCrBa. B rorroBHOM M03re, MbilllUax H KO:lKe 6epH11JIHH He onpe.o;enHercll:. 

fipH BHyrpHMbiiiiC'IHOM BBC,D;CHHH rH,D;pOOKHCH C H30TOIIHbiM HOCHTCJICM 

B KOJIH'ICCTBC 0,005 H 0,5 Mr 6epHIIJIHif MO:lKHO 06Hapy:lKHTb B OpraHaX H TKa· 

HHX qepe3 4 cyr nocne BBe):leHHJI. Eonbllle Bcero MeraJma co.o;ep:lKHTCJI B eKe· 

JICTC (2,8 H 0,66% COOTBCTCTBCHHO), ITC'ICHH (0,63 H 0,16%) H IIO'!KaX/0,27 

H 0,04%). Cne.o;yer orMerHTh, 'ITO ocHOBHoe KOJIH'IecrBo rH,o;pooKHCH Be 
B re'!cHHe ,o;rrHrenLHoro BpeMcHH Haxo.o;Hrcn B Mecre BBWeHHH. TaK, '1epe3 

64 cyr rrocrre BHyrpHMbilllC'IHOro BBCACHHH rH.o;poOKHCH Be c H3oroiiHbiM 

HOCHTCJICM B KOJIH'ICCTBC 0,005 H 0,5 Mf B MCCTC BBC,D;CHHJI COOTBCTCTBCHHO 

06Hapy:lKCHO 56,1 ll 90,5% BBC,D;CHHOfO KOJIH'ICCTBa. nepWIIIHH HC OIIpC)l;CJIH· 

CTC.ll B OpraHaX H TKaHHX KpbiC ,o;a:lKe '1Cpe3 3 2 cyr IIOCJIC BBC)l;CHHJ'I BO.o;HOH 

B3BCCI1 1Be0. qepe3 64 H 128 cyr OTMC'ICHO HC3Ha'IHTCJibHOC HaKOIIJICHHC 

6epHJIJIHJI B CKCJICTC, paBHOC COOTBCTCTBCHHO 2,1 H 3,2% BBC,D;CHHOrO KOJIH'IC· 

crBa. qepe3 128 cyr B Mecre BBCACHHJI o6Hapy)I(I1BaercH 6onee 87% BBe,o;eH· 

HOro 6epHJIJIHH. 

24 

3.5. BHy-rpHBeHHoe BBe.o;eHHe 

fipH IIOIIap;aHHH B KpOB.llHOC pycno B <f>OpMe XIIOpH,o;a, CYJib<flara, HHT· 

para, rH,o;poOKHCH H OKHCH 6epHIInHH: 6bicrpo y.o;anHercH H3 KpOBH. TaK, 

H3 KpOBH KpOJIHKOB B TC'ICHHC 7 MHH IIOCJie BBC,D;CHHH Y.O:aJI.llCTC.ll 80% 

cym<f>ara 6epWIJIHH. qepe3 2 q co.o;ep:lKaHHe ero B KpOBH cocraBrrHer 2,5% 

BBC,D;CHHOro KOJII1'1CCTBa. Y KpbiC '1Cpe3 2 'I IIOCJIC BBC,D;CHH.ll XJIOpH,o;a 6epHII· 

Jli1H B KpOBH 06Hapy:lKHBaCTC.ll 0,77% BBC,D;CHHOrO KOJIH'ICCTBa. B TC'ICHHC 

nocne.o;yiDlUHX I 0 cyr co.o;ep:lKaHHe 6epHJIJIHH B KpOBI1 ocraercH rrpaKr11'!ecKH 

IIOCTOHHHbiM (0,5-0,6%). B )l;aJibHCHUICM OHO YMCHblll3CTCH, HO 0CT3CTC.II 

.o;ocraro~o BbiCOKI1M (0,21%) )J,a:lKe qepe3 102 cyr rrocrre BBe,o;eHHH. 1130· 

TOIIHbiH HOCHTCJib ( 9 Be ) IIOHI1:lK3CT CKOpOCTb BbiBC)J,CHHJI paCTBOpHMbiX COC· 
AHHCHHH 1Be H3 KpOBH B paHHHC CpOKH IIOCJIC BBC)J,CHH.II. 

fipH BBC)J,CHHH rH,D;pOOKHCH 1 Be C H30TOIIHbiM HOCHTCJICM ero MO:lKHO 

OfiHapy:lKHTb B KpOBH TOJibKO CIIYCTH 15 MHH. fipH BBC,D;CHHH B BH)J,C OKHCH 

fiepHJIJIHH O'ICHb 6biCTpO IIOKH)J,aer KpOBHHOe pycrro, H y:lKe 'Iepe3 15 MHH 
ero He y.o;aercn o6Hapy:lKHTb B KpOBH. 

OcHOBHoe KOJIH'IecrBo xrropH,o;a H cynb<f>ara 6epWIITHJI HaKaiiJIHBaerc.ll 

B CKCJiere H IIC'ICHH. B OCTaJibHbiX OpraHax H TKaH.IIX 6epHJIJIHH 06Hapy:lKH· 

BaCTCJI B HC3Ha'IHTCJibHOM KOJIH'ICCTBC. fipH BBC,D;CHHH 6epHJIJIHH B <f>opMC 

[(HTpara 06Hapy:lKeHO HC3H3'IHTCJibHOe OTJIO)I(CHHC MCTaJIJia B IIC'ICHH H il,pyrHX 

MJirKHX TK3HJIX H BbiCOKOe H3KOI1JICHHe B CKCJiere. qepe3 1 cyr IIOCJIC BHY· 

IpHBCHHOrO BBC)J,CHHJI XJIOpH,o;a 1 Be (pH=2) 6e3 H30TOIIHOfO HOCHTCJIJI 

H C HOCHTCJICM OCHOBHOC KOJIH'ICCTBO 6epilliJIH.ll HaKaiiJIHB3CTCH B CKCJICTC 

(43 H 53%), ITC'ICHH (3 H 4%) H CCJIC3CHKe (0,1 H 0,05% BBC)J,CHHOfO KOJIH· 

'ICCTBa). fipH BBC)J,CHHU H30TOIIH0f0 HOCHTCJIJ'I B KOJIH'ICCTBe 1 MKMOJib OT· 

JlO:lKCHHC B IIC'ICHH YBCJIH'IHBaeTCJI )J,O 25%, B CCJIC3CHKC - )J,O 1 % H COOT· 

BCTCTBCHHO CHH:lKaCTCH B CKerrere )),0 25%. B03pacr :lKHBOTHbiX He OKa· 

3biBaer cymecrBeHHoro BJIHJIHHH Ha pacnpeil,eiTeHue 6epHITJIHH B opraHax H 
TKaHJIX. 

X.'10pHil,, cynb<f>ar, HIUpal H fH,D;pOOKHCb 6e3 H30TOIIHOfO HOCHTCJIH Ha· 

KaiiJIHBaiOTCH B OCHOBHOM B CKCJICTC, IIC'ICHH 11 IIO'IKaX. qepe3 15 MHH fiOCJie 

BBC,D;CHHH XJIOpH)J,a 6epHJIJIHJI 6e3 HOCHTCJIJI B IIO'IKaX, IIC'ICHH, KO:lKe, Mbllll· 

[(ax, JICfKHX, CCJIC3CHKC, CCpil,UC H fOJIOBHOM M03re CO,D;Cp:lKHTCJI COOT· 

BCTCTBCHHO 15,0; 5,7; 14,8; 11,4; 1,0; 0,2; 0,3 H 0,05% BBC,D;CHHOrO 6e­

pHIII1HH. 113 KO)f(H H Mb!III[( OH Bb!BO,D;HTCH fibiCipO, MC,o;JICHHCC BbiBO)J,HTCJI 

H3 IIO'IeK. qepe3 64 cyr B TIO'!Kax o6Hapy)f(uBaercH 0,1 %. MaKc»Mamuoe co­

.o;ep)f(aHHe (8,4%) 6epurrnHJI B ne'!eHH o6Hapy:lKHBaercH 'Iepe3 4 'I rrocne 

BBC)J,CHHH. B .o;anbHCHlllCM co,o;ep)f(aHHe ero rra)J,aer u 'lepe3 64 cyr cocraBnJier 
0,4%. 

3Ha'IHTCJibHaH )J,OJIJI 6epHJIJIHH, IIOcryiiaiOillCfO H3 KpOBH, OpraHOB H TKa· 

HCH, HaKaiiJIHBaercJI B CKCJICTe. MaKCHMaJibHOfO CO,D;Cp:lKaHHJI B CKCJICTC 

(54,5%) 6epHIInHH: .o;ocmraer 'lepe3 4 q rrocrre BBe)J,eHHJI. B rrocne.o;yiDmHe 

128 cyr ero co.o;ep)f(aHHe B cKerrere yMeHblllaercJI HC3Ha'!HrenbHO. EHonoru­

'ICCKHH IICpHO)J, IIOJIYBb!BC,D;CHHll: XIIOpH,o;a 6epHITJIHH H3 CKeJiera IIp116rri13H­

TCJibHO paBCH 730 cyr. fipH BBC)J,CHI111 tBe C 1130TOIIHbiM HOCI1TCJICM KO· 

JIH'ICCTBO Mcranna, HaKOITJICHHOrO B IIC'ICHH, YBCJIJI'IIIBaeTCH H ,D;OCTHraer 

M3KCHMaJibHOrO 3Ha'ICHHJI (18,2%) 'Iepe3 1 cyr IIOCITC BBC)J,CHHJI, a COil,ep­

:lKaHHC ero B CKenere CHH)f(aCTCJI I1pH6JIH3HTenbHO B 2 pa3a. l130TOIIHb!H HO­
CI1TCJ1b 3aMC,o;JIJieT BbiBC)J,CHHC 6epHJIJ1HJI H3 IIC'ICHI1 11 IIO'ICK. 

XapaKrep pacnpeil,erreium 1Be B opraHax 11 TKaHJIX KpbiCbi rrpu BBe-

}(CHI111 ero B <f>opMC cyrrb<f>ara 11 H11Tpara 6e3 H30TOIIHOrO HOCIITCJIH H C HOCI1-

It:JICM IIpaKTH'ICCKH TaKOH :lKC, KaK H xapaKrep pacnpe)J,CJICHI1H XJIOpH,o;a 
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I, 
]II 

)lHHaMHKa pacnpe~J;eJJeHHJI fH}l;pOOKHCH 1Be 6e3 HOCHTeJlJI B 3H3'1HTeiibHOH 

Mepe HanOMHHaer nose~J;eHHe 6epwmHJI, Ha6IIIO}l;aeMoe npH BBeAeHHH seco­

MhiX KOIIH'IeCTB pacTBOpHMhiX COC}l;HHCHifii - XIIOpH,I:Ul H HHTp3T3. qepe3 

15· MHH UOCIIC BBC}l;CHIUI fHApOOKHCH 189 6e3 HOCHTCJUI OTMel!aCTC.R 

BbiCOKOe COACp)l(aHHe 6epHII1IHH B UC'ICHH ( 12,9%) H CKerrere (25%) • 1130-

TOUHbltf HOCHTCllb OKa3biB3CT CYIUCCTBCHHOe BJIIUIHHe H3 ee pacnpe}l;eiieHHC. 

qepe3 1 5 MHH UOCJIC BBC}l;CHIUI OCHOBHOe KOJIH'IeCTBO 6epHJinHJI 06Hapy­

)I(HB3CTC.R B OC'ICHH (72%), 3H3l!HTCJibHO MCHbWCC - B llCfKHX (6,2%), CC· 

rre3eHKe (2,5%), cKerrere (0,8%), nol!Kax H KpOBH (no 0,4%). BecoMoe 

KOJIH'ICCTBO 6epHJinHH }l;OBOJlhHO MCAJICHHO Bb!BO}l;HTC.R H3 llC'ICHH. B CKCIIC· 

Te B TCl!CHHe BCCfO nepHO}l;a H36JIIO}l;CHIUI UpOHCXO}l;HT H3K0niiCHHC 6epHJinH11. 

llOBOllbHO BhiCOKOC CO}l;Cp)l(aHHe ero OTMel!eHO B cerre3eHKe. 

IlpH BHyrpHBeHHOM BBC}l;CHHH 1 Be0 OCHOBHOe KOIIHl!eCTBO MCTaiiJia 

06Hapy)I(HB3CTC11 B JICfKHX H Del!cHH. qepe3 15 MHH UOCIIe BBC}l;CHHH B Jier­

KHX o6Hap~HBaerc11 44,6%, a B neqeHH- 31,7%. B cKerrere 6epHIIrrHii onpe­

nerrllerc.R JIHWh qepe3 1 cyr nocrre ssep;eHIUI. Eepwmuii oqeH& Mep;neHHO 

YA31111CTC11 H3 llCfKHX H Del!eHH H MCAJICHHO HaKanmmaeTCH B CKerrere. qe. 

pe3 256 cyr nocrre sseneHIUI B rrerKHX conep)I(HTCH 22,6%, B nel!eHH - 12%, B 

CKerrere - 15% BBe}l;cHHOfO KOJIH'ICCTB3. 

IlpHBep;eHHb!C AaHHh!C CBH}l;eTeJihCTBYIOT 0 TOM, 'ITO pacnpep;eJieHHe 

6epH1I1IIUI npH BHyrpHBCHHOM BBC}l;CHHH 33BHCHT OT «ilH3HKO·XHMH'ICCKOfO 

COCTOJIHIUI BBO}l;HMOfO COe}l;HHeHIUI. IlpH BBep;eHHH p3CTBOpHMhiX COeAUHe· 

HuH 6orrbwa11 non11 6epurrrrHH H3XOAHTC11 B nrra3Me KpOBH B uoHHoii q,opMe 

H HaKaDJIHBaeTCH npeHMYIUCCTBCHHO B CKeJieTe. C YBeJlH'ICHHCM BBO}l;HMOfO 

K01IH'IeCTB3 H30TOUHOfO HOCHTeiiH yMeH&WaeTCH }l;OJIJI MCTaiiJia, CUOC06HOfO 

K AH«il«PY3HH, H yBeiiH'IHBaeTCH KOJIH'IeCTBO KOJIIIOHAanbHh!X 'laCTHU, H36H· 

pareiibHO OTKJla}l;biB310IUHXC11 B ne'leHH, ceiie3eHKC H JICfKHX. fup;pOOKHCb 

nocrynaer B KpOBb B BH}l;e fH}l;pOKOIIIIOH}l;OB, KOTOpbie 3aXBaTbiBaiOTCH Ope· 

HMyiUeCTBCHHO peTHKY1103H}l;OTC1IH31lbHb!MH KllCTKaMH ne'leHH H Ceiie3eHKH. 

0KHCb 6epHII1IHH, BBO}l;HMaH B KpOBb B BHp;e OT}l;CIIbHblX HepacrBOpHMbiX 

'13CTHU, 33}l;Cp)I(HBaeTCH B nepByiD 04epep;& B K30H1IJI11pax 11CfKHX, a T3K)I(C 3a­

XBaTbiBaeTCH KIICTKaMH peTHKY1103H}l;OTeiiH31lbHOH CHCTCMbi. 

Csep;eHIUI o AHHaMHKe BbiBep;eHH11 6epHJinHH norryqeHbi B onbnax Ha )I(H· 

BOTHblX npH BBep;eHHH pa31IH'IHbiX COe}l;HHCHHH 6epHJiniUI. 0cHOBHOe KOJIH· 

qecrso 6epH1I1IHH BbiAeiiHercH c MO'IOH B relleHHe nepBbiX cyroK nocne BHY· 

IpHBeHHOfO BBep;eHHH HCBCCO~IXH BCCOBbiX KOIIH'ICCTB cynbq,ara 6epHJI1IHH. 
J·hOTOUHbiH HOCHTCllb CHH)I(aet BbiBe}l;eHHe 6epH111IHH C MO'IOH B Tel!eHHe 

nepBbiX CYTOK H COOTBCTCTBCHHO YBC1IH'IHB3eT BbiBC}l;CHHe erO C KaiiOM. Y 

KpblC CYMMapHoe BbiBeneHHC 6epH111IHH C MO'IOH H KaiiOM B TC'ICHHe 7 CYT 

OOCIIe BBep;eHHH ero 6eJ H30TODH0f0 HOCHTeiiH H C HOCHTCIICM 0Ka33110Cb 

npaKTH'ICCKH Op;HHaKOBbiM. 

<J>opMa BBOnHMOH COIIH OKa3biBaer OOpenerreHHOe BIIHHHHe Ha CKOpOCTb 

BbiBeneHHH MCI311113 H3 opraHH3Ma )I(HBOTHOfO. 8 TC'IeHHe nepBbiX cyTOK 

nocne ssep;eHIUI xnopHAa 6epHnrrM BhrnerrHercH or 33 no 4 7%, nocrre ssene­

HHH rH}l;pOOKHCH - OKOIIO 8% BBO}l;HMOfO KOIIH'ICCTBa. B TC'ICHHC nepBbi:X 

Tpex cyroK H3 opraHH3Ma KpbiC BbiBOAHTCH 14,5% cyrrbq,aTa H no 6 7,4% UHT· 

para 6epHJinHH. lihrcrpoe BbiBeneHHe UHrpara o6'bHCHHercH reM, 'ITO 6epHn· 

nuii UHPKYIIHpyer B KpOBH B HOHHOH ¢opMe H orKnap;&maercH B ne1.1eHH B 

HC3Ha'IHTe1lbHOM KOIIH'ICCTBC. 

3.6. llepexon or MarepH K ruiOIJY 

MarepHanbi JKCnepHMeHTanbHbiX HCCIIC.EIOBaHHH noKa3biB310T, 'ITO npH 

BHyrpHBCHHOM BBCIJ;CHHH XJIOpHp;a 6epHII1IHH B p33JIH'IHbiC CpOKH 6epeMCH· 
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HOCTH '13CTb HYKJJH}l;a 33}l;ep)I(HBacTC.II B nnaueHTe, MeH&IUee KOIIH'IeCTBO 

nocTynaeT B nnop;. IlpH JTOM OTMe'leHo ysenH'IeHHe HaKonneHHJI MeTanna 

B DIIaUcHTe DO Mepe pa3BHTHH 6epeMCHHOCTH. TaK, DpH BBC}l;CHHH XllOpHp;a 

ua 7-e cyT 6epeMeHHOCTH B nrraueHre KpbiC, 3a6HTbiX cnycn1 3 cyT, o6Hapy­

)I(CHO 0,02%, a DpH BBC}l;CHHH Ha 15-e CyT - 0,24% BBC}l;CHHOfO K01IH'ICCTB3. 

3TH }];3HHblC CBHnercllbCTBYIOT 0 TOM, 'ITO DIIaUcHTa BblllOIIHHeT p01Ib 6apb· 

epa Ha nyTH npoHHKHOBcHIUI 6epHJirrun B nrron. YpoBHH HaKonneHIUI 6epHJI· 

IIIUI T3K)I(c 3aBHCHT or cpoKa 6epeMeHHOCTH. II pH BBep;eHHH Ha 4-e H 19-e cyr 

6epeMeHHHOCTH COp;ep)l(aHHe ero B OIIO}l;e COCTaBIIHJIO 0,09 H 0,8% BBC}l;CH­
HOfO KOllH'ICCTBa. 

l1MCIOTCH HeKOTOpbie CBC}l;CHIUI 0 BhiBep;eHHH 6epHJI1IIUI C MOIIOKOM KO· 

pos. TaK, 3a 3,5 cyr nocrre nocrynneHHH B )f{l(T H BHyrpHBeHHoro BBeneHIUI 

XJIOpHp;a 6epHJIIIHH C M0110KOM KOpOB BbrnerrHeTCH COOTBCTCTBCHHO 0,002 

H 1%. MaKCHMaiibHOe conep)l(aHHe 6epHJinHJI B 1 n MonoKa o6Hapy)l(eHo 

qepe3 29 1.1 noc.'le nocrynneHHH B )I{KT (0,00005% BBep;eHHoro KOIIH'Iecrsa) 
H 4epe3 18 'I llOCJie BHYTpHBeHHOfO BBeneHHH (0,028%). 

Pe3yiibTaTbl HCMHOfO'IHCJICHHbiX 3KCnepHMeHT31lbHb!X HCCJienOBaHHH, 

a T3K)I(C enHHH'IHbie KJIHHH'ICCKHC Ha6JIIO}l;CHHH CBH}l;CTellbCTBYIOT 0 TOM, 'ITO 

B peanbHb!X YCIIOBHHX B03MO)I(HO npOHHKHOBCHHC 6epHJI1IIUI B nnaueHry H 

OJIO}l;, a OT KOpMHIUCH MarepH C rpyp;HbiM MOIIOKOM K pe6eHKy. 3TH nocryn­

IICHHH 6ynyr 3H3148Mhl TOllbKO OpH nonap;aHHH 6epHJI1IHH B opraHH3M MaTe· 

pH B KOIIH'ICCTBe, DpCBb!lll310IUCM YCT3HOB1ICHHOC npeneiibHOC conep)l(aHHC B 
opraHH3MC. 

IIpuseneHHbre naHHbie p;oKa3biBaiOr, 1.1ro xapaKrep pacnpenerreHHH 
H 06MCH3 6epH111IHH 33BHCHT OT nyreii UOCTYOJICHHH, BHna COC}l;HHCHHH H CfO 

KOIIH'ICCTBa, a T3K)I(e OT 11ponoii)I(HTC1IbHOCTH BoJneifCTBHH. 3TH OCHOBHbiC 

03p3MCTpbl }l;Oll)I(Hbl Y'!HTb!BaTbCH 11pH Ol(CHKe 0113CHOCTH 110CTYniiCHHJ'I H 

110C1IencTBHH B03}l;CHCTBHH 6epH111IHH Ha 'leiiOBeKa B pC31lbHb!X YCIIOBIUIX. 

Ilo cymecrBy OrrpeneJIHIOIUHM HBIIHCTCH HHfaiiHUI{OHHbiH rryn, a Bee OCT31Ib· 

Hbie HMCIOT MCHbiiiCC 3H34CHHe. l1MeHHO B CBH3H C 3THM rrerO<IHa.ll 113T01IO· 

fHH .IIBJIJ'ICTC.II Bep;ymeif, XOTJ'I HMCCT MCCTO H 110p3)1(CHHe BCCX OpraHOB H 
CHCTeM. 

l13 H3JI0)1(CHH0f0 BHp;Ha HepaBHOMepHOCTb pacnpenerreHHH 6epHJIJIH.II B 
opraHH3Me. OnHaKo cnep;yer y'IHTbiBarb, 'Iro OH conep)I(HTCH so scex opra­

Hax H TKaH.IIX, B TOM 'IHCJie H B l(CHTpaiibHOH HCpBHOH CHCTCMC, T3K K3K 

rrpOHHKaer 1.1epe3 reMaroJHUe¢aJIH'IecKHH 6apbep. CrreUH«PHKoii HBJIHercJI 

T3K)I(e TOT «PaKT, 'ITO 6epHJIJIHH CB060nHO 11pOHHK3eT B KJieTKH BCeX TK3-

Heii, conep)I(HTCH B MHKpocTpyKTypax KIICTKH H Hnpa, a crrenosaTeiibHO, cno­
co6eH OK33b!B3Tb HerrocpencrBCHHOe BJIH.IIHHC H UOBpe)l(naJOlliCC }l;CHCTBHC 
H3 BCC crpyKrypHb!C 06pa30B3HHJ'I KllCTKH. 

4. TOKCHKOllOfiDlliEPHJinH.SI H EfO COEllHHEHHft 

BepHJ!nHii HBJIJiercH XHMH'IccKHM 31ICMeHTOM, o6nanaJOIUHM BhiCOKoii 
6HOJIOfH'ICCKOH aK:rlffiHocnro·u 'I'OKCH'IHOCTbiO. 3rH CBOHCtBa Meranna onpe­

--- ACIIHJOTCH ero · XHMH'IecK:oii aktHBltbcTbiD H rrpoHHKaiOmeH: crroco6HocrbJO. 

Bo BCCX COC}l;HHCHHHX, K3K paCTBOpHMbiX, T3K H HepaCTBOpHMbiX 011penenJI­
IOIUCC 3H34CHHC B 6H0110fH'ICCKOM neiiCIBHH HMCCT HOH 6epHIIhH.II. 

oepHJIJIHH H ero coenHHCHHJ'I o6nana10r TIOJIHBaiiCHTHbiM neHCTBHCM: 

06IUeTOKCH'ICCKHM, anneprH'ICCKHM, K3HUeporeHHbiM H 3M6pHOfCHHb!M. 

KpoMe Toro, AJIH pacTBopHMbiX coenHHCHHH B uenoM xapaKrepHo nepBH'I· 

Hoe pa3np3)1(aJOmee .[leiicTBHe. Bee JTO onpenen.11er csoeo6paJHe pa3BHTHH 
H xapaKrepa 00p3)1(CHHH, Bbl3biB3eMbiX 6epHIIJIHeM. 
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4.1. MexaHH3M TOKCH'IecKoro neilcTBIDI 

YIMeiDmwecH JKcrrepHMeHTanhHbie 11 KJUIHHtJecKHe Ha6ITIOIJ.CHHH csune­

TCITbCTBY!OT o cno)I(}{OM neiicTmm 6epHITITHH Ha opraHH3M. OrrpeuenH!OlllHM 

11 H3'!3JibHb!M HBITHCTCH )J,CHCTBHC 6epHITITHH Ha <t>epMeHTbl 11 6HOXHMH'!CCKHC 

11pOU.CCCbl Ha KITCTO'!HOM 11 cy6KITCTO'!HOM ypOBHHX. B KOHC'!HOM C'!CTC pa3· 

BMTHC H3MCHCHHH 11 HapymeHHH B opraHH3MC IIpC)J()J,C BCCfO o6ycnOBJ1CHO 

KOHKypeHTHblMH OTHOWCHHHMH MC)I(/J.y :JH/],OfCHHb!MH (IIp11CYllli1MH Opra­

H113MY) 11 JK30fCHHbiMH (rrocryrra!Olll11MI1 B OpraHI13M) XI1MI1'!CCKHMH BC· 

IUCCTBaMH CO CXO)J,HOH crpyKrypoii. 3TO IIOJIO)J(CHHC IIOITHOCTbiO OTHOCHTCH K 

6epHITITI110, np11 nocTynnemm Koroporo Bhirne ycraHosneHHOro npenenbHOro 

CO)J.Cp)J(3H11H B opraHI13MC npOHCXO)J.HT HapyrneHHC c<t>opMHpOB3BillHXCH B 

Op!3HI13MC 6HOXHMH'!CCKHX 11p0UCCCOB, '!TO B KOHC'!HOM HTOre 0Tp3)1(3CTCH 

Ha <l>YHKU,HH H crpy1crype KITCTKH, opraHa H BCCfO OpraHH3M3. 

bepHJliTHH HapymaeT pa3ITH'!Hb!C CTOpOHbl 06MCHHbiX IIpOUCCCOB, Bbl3bl· 

BaH TOpMO)J(CHHC 3KTHBHOCTH O)J,HHX <t>epMCHTOB H, H3IIpOTHB, IIOBblillCHHC 

3KTHBHOCTH .iJ.pyrHX. JleHCTBHC 6epHITJ1HH Ha <t>epMeHTbl o6yciiOBJICHO B33· 

HMO}J,CHCTBHCM ero C 6CJIKOBbiMH HX KOMIIOHCHT3MH, 11J1H C KO<t>epMeHTOM, 

COIIpOB0)J()J,310lUCCCH BbiTCCHCHHCM M3fHHH, M3praHU3 HJlH upyr11X MHKpO· 

JJleMeHrOB, Heo6xo)J.HMbiX )J.JlH neHTCJihHOCTH <t>epMCHTHhiX cHcreM. TaK, 

6epHJ1JlliH CHI1)1(3CT 3KTHBHOCTb pHIJ.3 <t>epMCHTOB, K3TaflH3Hpy!OWHX JHepre· 

TH'!CCKHC HpOUCCCbl: <t>oc<t>orJliOKOMYT33b!, 3HOJ133bl, Jl3KT3T)J.CfHIJ.pOreHa· 

3bl, )J,CfH)J.pOreH33bl <t>oc<t>oprllHUCpHHOBOrO 3Jlb}J,CfH}J,a, a T3K)J(C !UCJlO'!· 

HOH <t>occpaT33bl B ITCfKHX, IIC'!CHH, fi0'!K3X, Mh!lliC'!HOH H KOCTHOH TK3HHX. 

YK333HHOC /],CHCTBHC 6epHl1JlHH o6yciTOBITCHO TCM, '!TO OH B COTHH·Tb!CH'!H 

pa3 3KTHBHCC, H3IIpHMep, M3fHHH. 

fip11 B03/],CHCTBHH 6epHITJlHH HaH60JlCC Bhlp3)J(CHHb!C H p3HHI1C Hapyme­

HHH H36Jl10/],310TCH CO CTOpOHh! 6eiTKOBOfO 06MeHa, xapaKTCpli3Y!OlllCfOCH 

HBJlCHHCM }J,HCIIpOTCI1HCMHH, KOTOpaH npOHBJlHCTCH B IIOBb!IllCHHH <t>paK· 

UHH mo6yJlHHOB 11 CHH)J(CHHH aJlb6yM11HO·rJl06yiTHHOBOf0 KOJ<!><!>HUHCHT3. 

CaMhiC paHHHe H3MeHeHHH o6yclloBJlCHhi cHH)J(eHHeM ypoBHH anh6yMHHOB 

H rrOBbiWeHHeM conep)J(aHHH allhcpa-rno6y.rmHos. YsenHtJeHHe couep)J(aHHH 

f3MMa-rno6yiiHHOB Ha6ITIO)J,3CTCH B 6onee II03)J,HHC CpOKH p33BHTHH 3360-

ITCB3HHH. B paHHHe cpoKH pa3BHTHH 6epHITJIH03a np11 nocTyrrnemm 6epHl1-

JIHH B 60J!blli0M KOJlH'!CCTBC yCKOpH!OTCH rrpOUCCCbl CHHTC33 11 p3ClUCIIJ1C· 

HHH 6enKoB ncroqHoi1 TKaHH. Ha6mo)J.a!OTCH Ka'!eCTBCHHhie H3MeHeHHH 6en­

KOBhiX <l>paKUHH Cb!BOpOTKH KpOBH, xapaKTCpH3YIOlllHCCH CHH>KCHHCM CO· 

Ll,Cp)J(aHHH CB060)J.Hb!X CYJlb<t>rH}J,pHITbHbiX r 11yrrrr. 3TH H3MCHCHHH paCUCHH· 

B310TCH K3K B03MO>KHblC CTpyKTypHb!C H3MCHCHHH 6eJ1K3. 

B pcaJIH3aUHH H pa3BHTHH TOKCH'!CCKoro .iJ.CHCTBHH 6epHl1ITHH 6onhwoe 

3H3'!CHHC HMCIOT HH/],HBHIJ.YaflbHhiC OC06eHHOCH:I opraHH3M3, B 3H3'!1:1TCJlbHOH 

C1CfieHH OIIpC}J,CJlHIO!l~I:IC XapaKTCp H Bb!p3>KCHHOCTb peaKUHH 11 IIOp3)J(CHHH. 

0)J.HaKO, K3K H B OTHOlUCHHH. )J.pyrHX XHMH'!CCKHX BClUCCTB, )J,JlH COC/],HHC· 

HHH 6epHIIIIHH rrpocJlC)J(HBaeTcH '!CTKaH 3aBHCHMOCTh rropa>KeHHH OT ypoB­

Hei1 H IIpO}J,OJI>KHTCJlbHOCTH B03/],CHCTBHH. Y CT3HOBJICHbl T3K>KC ypOBHH, HH>KC 

KOTOpblX HC OTMC'!CHO B03HHKHOBCHHH H3MCHCHHH B opraHH3MC. CrrpaBe)J,­

ITHBOCTb )J,3HH0f0 HOJJO)J(CHHH ITO}J,TBCp)J()J.3CTCH T3K)J(C TCM, '!TO B HOBCC· 

)J;HCBHOH >KH3HH MHKpOKOJ1H'!CCTB3 6epHl1JlHH HOCTYH310T B opraHH3M C 

3TMOc<t>epHbiM B03UYXOM H HpO)J.YKT3MH IIHT3HHH. 

4.2. 3aBI:ICI:IMOCTb TOKCH'IHOCTH OT BI:IJJ,a COCJJ,J:IHCHf!H 

u rryreu ux nocrynneHIDI 

(BC}J,CHJ:IH 0 TOKCI:I'!HOCTI:I pa3J1H'!Hh!X COC)J,I:IHCHI:IH 6ep1:111JlHH IIpH HHra­

JlHUHOHHOM IIYTH IIOCTYIIJlCHJ:IH 111111 HHTpaTpaxeaJlbHOM BBC)J,CHI:IH IIpH HX 
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l 
O)~IIOKpaniOM B03)J,CHCTBHH BCCbM3 orpaHH'!CHHhi. fipH HHfaJIHJWH paCT· 

IIOpHMh!X COC}J,HHCHHii - <t>ropHCTOfO 1:1 YKCYCHOKHCJ10f0 6epHI1I11:1H - B TC· 
1
1CIIHC I H 2 q JlK50 )J.JlH Kpb!C H Mbiilleii paBHa COOTBCTCTBCHHO 35 H 

42 Mr/M3 6epHl1JlHH .• A6cOJ110THO CMCpTCJlbHaH KOHUCHTp3UI:IH (JlK IQO) 

I~JIR Kpb!C H MbllUCH IIpl:l 11Hf3JIHUI:II:I <!>TOpi:ICIOJO H YKCyCHOKI:ICIToro 6e­

pHJIJIHH COOTBCTCTBCHHO paBHa 60 1:1 70 Mf/M . 3TH IJ.3HHblC CBH)J,CTCJib· 

CTI!.}:'!Q'f... Q .. TOM, '!TO p3CTBOp1:1MhiC COC)J,HHCHHH CITC.iJ.YCT KJ13CCH<!>HUHpO· 

UaTb K3K '1pC3BbiJ3HHO TOKCH'!HbiC, K KOTOpb!M OTHOCJIT BClUCCTBa C 
JIK5o ~ 500 Mr/M • 

YIH<!>OpM3l(HH 0 TOKCH'!HOCTH .iJ.pyrHX COC)J.HHCHHii 6epHIIJ11:1H IIpH HH· 
ranHUHOHHOM rryrH rrocTyrrneHHH OTCYTCTByeT. 

Pe3yJ1bT3Tbl JKCIICpHMCHTOB C HHTparpaxeaJJbHhiM BBC)J.CHHCM T3K)J(C 

YK33hiB310T Ha 60JlhlliY!O TOKCH'!HOCTb pacTBOpHMb!X COC)J,I:IHeHHii 6epurr­

ITHH B paC'!CTC Ha MCT3Jl11. fipH HHTp3TpaxeaJ1bHOM BBCAe.HHH Kpb!C3M 

paCTBOpHMb!X COC}J,HHCHHH - cyrrh<t>aTa, <!>TOpOKHCH 11 <!>TOpH)J.a 6epHIT-

11HH - MHHHMaflbHO J<t><t>eKTHBHb!C )J,03bi, paBHb!C COOTBCTCTBCHHO 

] ; 0,7 H 8 Mr/Kr, 3H3'lHTCJibHO HH)J(C, '!CM IIpH BBC)J.CHHH HepacTBOpHMbiX 

COC)J;HHCHHJ1 - Kap6H}J,a 6epH1111HJI ( > 30 Mr/Kr), OKHCH 6epHI1J1HH 
( )> 75 Mr/J<T) H MCTafliTH'!CCKOfO 6epHJIJ1HH (> 200 Mf/Kr). 

fipH 3HTCp3JlbHOM IIYTH fiOCTYIIJlCHHH p3CTBOpHMb!X COC)J.HHCHHii - XITO· 

p11ua, HHTpara, cyrrh<t>aTa H <t>rop~:~na 6epHI111HH - JlJl5o oKa3anHcb paBHbiMH 

COOTBCTCTBCHHO 56-92, 30, 22-82 11 20 Mf/Kr. fip1:1 JTO~, HCCMOTpH Ha 

IIITOXYIO pe30p6UHIO 113 )!{KT, paCTBOpHMbiC COC)J.HHCHHH 6CpHIIJ1HH CJle}J,y­

CT OTHOCHTb K rpynne Bb!COKOTOKCH'!Hb!X BCIUCCTB, y KOTOpb!X JlJl50 llO MC· 

Tanrry H3XO)J,HTCH B IIpC)J.CJI3X J5-J50 Mr/Kr. )J,aHHb!C 0 TOKCH'!HOCTH HC· 

paCTBOpHMbiX coenHHeHHii rrp11 rronanaHHH 11x s )!{KT OTCYTCTBYIOT. OnHa· 

KO, Y'IHTb!BaH, '!TO IIpH BHyTpH6p10IllHHHOM BBe}J,CHHH )J,OBOJlbHO 3H3'!HTCJ1b· 

Hb!X KOJIH'!CCTB OKHCH (JlJl50 > 1000 Mf/Kr) H MCTafliTH'!CCKOfO 6epHITJIHH 

(JlJJ.50 / 500 Mf/Kr) rH6CITH >KHBOTHb!X B OCTpOii CT3)J,HH He H36ITI0/],3CT· 

CH, MO>KHO Hpe)J,IIOJ13f3Tb, '!TO IIpH 3HTepanbHOM Il)'TH ITOCTYiliTCHHJI T3KHX 

HJIH }J,a)J(C 60JibillHX KOITH'ICCTB 3THX COC)J,HHCHHH 6y)J.CT H36JI!0/],3TbCR J<t><t>eKT 

He BbllliC YK333HHOrO. Ha OCHOB3HHH JTOrO MO)J(HO C'!HT3Tb, '!TO HepaCTBOpH­

MbiC COC)J,HHCHHH, T3K )J(C K3K H MCT3JIJIH'!CCKHH 6epHl1JIHH, )J.OJI>KHb! 6b!Tb 

OTHCCCHbl K KJlaccy yMepeHHO· HJ1H M3Jl0TOKCH'!Hb!X COCP,HHCHHH, y KOTO­

pb!X rrp11 JHTepanbHOM nym nocTyrrHeHHH JIJl
50 

:::::: 151 f 1500 Mr/Kr HI1H 
)>1500 Mr/Kr. 

fipH O)J,HOKpaTHb!X IIOCTYHITCHHHX IIO JlpyrHM ITYTHM paCTBOpHMbiC CO· 

C)J.HHeHHH 6epliJIJIHH (xnOpHA, HHTpaT, cynh<t>aT, <!>TOpH)J., MOJIO'!HOKHCJlbiH 11 

YKCYCHOKHCIIb!H 6epHIIJlHH) TaK)J(C 0K33aJIHCb TOKCM'!Hee HepaCTBOpHMbiX 

COC)J,HHCHHH (yrneKIICITbll~ Kap6H}J,, OKHCb, MCTaJ!Jlfi'!CCKHH 6epHITITHH). 

IIJl50 )J.JlH xnopnna (0,14 Mr/Kr), HHTpaTa (0,19 Mr/Kr), cym<t>aTa (0,15-

0,53 Mr/Kr), <!>TOpHp;a (0,23 Mr/Kr) 11 MOJIO'!HOKHCITOrO 6epHllJ1HH (0,34-

0,53 Mf/Kr) IIpH IIX BHyTp11BCHHOM BBCIJ.CHHH Kpb!C3M 0Ka3anHCb 3H3'!HTCJib· 

HO HH)J(C, '!CM JlJJ.50 HepaCTBOpMMbiX COC)J.HHCHHH - YrJICKI:ICJ10fO 6Cp1111JIHH 

.. L? 500 Mf/Kr), OKHCH 6epH1111HH ( > J000Mr/Kr) HMeTaJIJ1H'lCCKOro6e· 

pHI1iiiH'f ( )'- 500 Mr/Kr), BBO)J,ItBlliHXCH >KHBOTHbiM B 6piOWHy)O llOITOCTb. 

TaKHM o6pa30M, TOKCH'!HOCTh 6epHITITHH 33BHCHT OT nyTeif rrocTyrrrreHJm 

ero COC}J,HHCHHH. HaH6onee TOKCH'!Hbl COC)J.HHCHHH 6epHI111HH, BBep;eHHbiC 

BHyTpHBCHHO, H3HMCHCC TOKCH'!Hbl - IIOCTYITHBWHC ITO JHTCp3IIbHOMy IIYTH. 

MeHblli3H TOKCHt!HOCTb COC)J,HHCHHW IIpH BBC}J,CHHH qepe3 )!{KT - CJ1C)J.CTBHC 

nnoxoro scacbiBaHHH HX B HeM. He3Ha'!HTCIThHOe pa3J11:1'!He IIJJ.
50 

nrra xno­

PHAa, HHTpaTa, cynbcpaTa, <t>TopH)J.a 11 MOITO'!HOKHCnoro 6epHITJIHH rrp11 BHYT· 

29 

~ .................................... ~-~ 



i 

I 
I, 
I 

pHBCHHOM BBC)J,CHHH CBH)J,CTCJlbCTByer 0 6JIH3KOH XHMH'ICCKOH TOKCH'IHOCTH 

pa3mi'!Hb!X pactBOpHMhiX COC)J,HHCHHH H yKa3biBaer Ha Benymee 3H8'1eHHe 

HOHH3HpOBaHHOf0 fiepHJIJIHH B TOKCHKOJIOrH'IeCKOM J<P<PeKte. ITo cpaBHe· 

HHJO C BHyipHBeHHb!M BBe)J,CHHCM IIpH BHyrpHfipiOWHHHOM BBeJJ,eHHH XJIOpi{)J, 

fiepHJIJIHH B 4 pa3a, IIpH IIO)J,KO)[(HOM - B 24 paJa, 1.!epe3 )f{KT - B 400-

615 pa3 MeHee TOKCH'ICH. flD50 IIpH BHyrpHBeHH~, BHytpH6prolliHHHOM 

BBeJJ,eHHH H IIOCtyiineHHH qepe3 )f{KT JTOfO COe)J,HHeHHH COOTBeTCTBeHHO 

paBHbl 0,] 4; 0,56 H 56-86 Mf/Kr. HpH BBeJJ,eHHH IIO)J,KO)[(HOM H 1.!epe3 )f{KT 

HHipar fiepHJIJIHH COOIBeTCTBeHHO B 6-20 H 160 pa3, cymcpar fiepHJIJlHH CO· 

OIBCICTBCHHO B 4 H 160-228 pa3, cpropHJJ, fiepHJIJIHH COOIBeTCTBCHHO B 11 

H 57-87 pa3 OKaJanHCb MCHCC TOKCH'IHbiMH, 'ICM IIpH BHyipHBCHHOM BBC· 

)J,CHHH. McHblliaH TOKCH'IHOCTb pactBOpHMbiX COC)J,HHeHHH IIpH BBe)J,CHHH 

BHyipH6piOlliHHHOM, IIO)J,KO)[(HOM H qepe3 )f{KT - CJlC)J,CTBHC MC)J,JICHHOH H 

HeiionHoii pe3op6mm Meranna IJ3 neno. 

ITo 'IYBCTBHrenbHOCTH K r6KCHlJeCKOMY ACHCTBHro pacrBOpHMhiX coeAH· 

HeHHH 6epHnnHH MhiWH H KpbiChi pa3nH'!arorcH Mano: nn
50

, KaK IIpaBwno, 

npaKTHlJCCKH OAHHaKOBbl HJIH BCChMa 6JIH3KHC. 

4.3. Qfi~B xapaKTepHCTHK8 TOKCifliCCKOrO )l.CHCTBHR 

4.3.1. H H f a Jl H II H 0 H H hi~ II y T b II 0 C T y II J1 e H H H 

B IIpouecce npocpeccHoHanhHOH AeHrenbHOCTH H rroscenHeBHOH )[(Jo!JHH 

lJCJIOBCKa OpfaHbl AhiXaHHH HBJIHJOTCH OCHOBHbiM nyreM ITOcryrrneHHH 6epHn­

JIHH B opraHH3M. DHOJIOfH'ICCKHH J<P<PeKT 3aBHCHT Or KOHIICHtpaiiHH 6epHn· 

JIHH, pHtMa H J(JIHTCJlbHOCTH HHfaJIHIIHH, <PHJHKO·XHMHIJCCKHX CBOHCTB H 

)J,HCITCpCHOCTH aJp030JICH 6epHJIJIHH. 

0pHCHTHpOBO'!HaH HH<PopMaiiHH 0 TOKCH'IHOCTH HCKOTOpbiX IIpOMbllli· 

JICHHbiX COC/],HHCHHH MO)[(CT fib!Th ITOJiylJcHa H3 peJyJibTaTOB JKCITCpHMCHTOB 

C OLJ;HOKpaTHbiM HHTparpaxeanhHbiM BBC)J,CHHCM 6epHJIJIHH. PaCTBOpHMbiC 

coeLJ;HHCHHH ITpH HHtpatpaxeanbHOM BBeJ(CHHH TOKCHlJHee HepaCTBOpHMbiX. 

MHHHMaJibHO neranhHhiC AOJhi AJIH cpropHLJ;a, cymcpara H <PropoKHCH 6e­

pHnmm, MeTaJIJIHlJeCKOfO 5epHnJIHH, OKHCH fiepHnJIHH, KapfiHAa fiepHIIJIHH 

COOTBCTCTBeHHO COCTaBJIHJOT: 8; 1: 0,7; > 200; > 75; 30 Mf/Kr MCTaJI· 

Jia. ToKCHlJHOCTb OKHCH B JHalJHTeJibHOH Mepe JaBHCHT OT TCMITeparypHOfO 

pC)[(HMa CITOC06a ee IIOJIYIJCHHH HJIH ee o6pa60TKM:. ITpH BBCACHHH OKHCH 

6epHJIJIHH, IIOJIYIJCHHOH H3 fHJ(pOOKHCH fiepHnJIHH ITpH HarpeBaHHH J(O TeM· 

nepatypbl 5000(, B JICfKHX Kpb!C pa3BHBaJOTCH MHO)[(eCTBeHHbie OlJarH 

JIHCBMOHHTa, YTOJllllCHHe Me)[(aJibBCOJIHpHb!X ITeperOpOJ(OK H <PHfip03. ITpH 

BBCACHHH OKHCH, ITpOKaJICHHOH ITpH reMneparype 16000(, B J1CfKHX Bbi· 

HBITHIOTCH J1Hllih HC3HalJHTCJ1hHh!C H3MCHCHHH. 

ITpH B03JJ,eHCTBHH paCTBOpHMbiX COeLJ;HHCHHH B Bh!COKHX KOHUCHtpaiiH· 

HX ( 10-64 Mf/M3) y BCeX BHLJ;OB )[(HBOTHb!X pa3BHBaeTCH OCTpaH H IIOJ(OCT· 

paH HHTOKCHKaiiHH, npHBOJJ,HUlaH K rH6CJ1H 3Ha'IHTCJ1bHOH lJaCTH )[(Jo!BOTHb!X. 

Ha6rrroLJ;arorcH paJBHTHe OJ(hiWKH, KalliJIH, pBOThi, cnroHorelJeHHH, pe3KaH 

norepH MaCChi rena, cynoporH nepen cMeprbro. Bee no corrpoBO)[(LJ;aercH Bhi· 

pa)[(eHHbiMH HJMCHCHHHMH J1CfKHX: 0)[(0f, Ocrpoe BOCJiaJICHHe, OTCK H KpO· 

BOH3J1HHHHC. PaJBHBaJOTCH TaK)!(C KepaTHT H KOHbJOHKTHBHT, H3MCHHJOTCH 

6eiTKOBbie cppaKIIHH H cpepMeHTHbiC CHCTCMbl. 

DaHHbie o TOKCH'lHOCTH pa3ITHlJHhiX coenHHeHHH 6epHrrnHH npH OJJ,HO· 

KpaTHOH, ITOBTOpHOH H )J,JlHTCJlhHOH HHraiTHIIHHX JI03BOJ1HJOT OUCHHTh ypOB· 
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IHI KOili~CHtpaiiHH paCTBOpHMhiX H HepacrBOpHMbiX COCJ(HHeimii 6epHJIJIHH, 

llhl'lhlllUJOIIIHX OCtpoe, IIOLJ;OCtpoe H XpOHH'ICCKOC TC'lCHHC HHTOKCHKaiiHH, 

llhlf>U)[(CHHhiC H MHHHMaJibHbiC KJIHHHIJCCKHC HapyweHHH. 

Ilpw HHramp .. um pacrBOpHMhiX coeAHHcHHH (xrropi{)J,, <PropHA, yKcyc­

IIOKHCribiH 6epHITJ1HH) MHHHMaJibHhiC KJ1HHHIJCCKHC. HapyllljHHH pa3BHBaJOT· 

l'R ~.H.lleHtpaiW,H fiepHJIIIHR B BOJJJ,yxe ~ 0,02 Mf/M , ITpH HHra~UJIIHH 
~S:!:I.J;IO~ rrpH TCMITeparype 1300-14000( OKlfCH- ITpH KOHUCHrpaiiHH 

~J_..Mr/M . 
OrMelJeHhi BHAOBbie paJITHlJHH B lJYBCTBHrenbHOCTH )[(HBOTHbiX K cynb· 

c~ary H <PtopHAY 6epHJIJ1HH. flpH HHfaJIHIIHH cyrrbcpara Mbll..UH H KpOJIHKif 

OKa3aJ1HCb 'lYBCTBHTCJibHCC MOpCKHX CBHHOK H XOMHKOB; ITpH HHfaJIHIIHH 

~IOpHJJ,a Bee CHMntOMbl nopa)[(CHHH HaH6onee Bbipa)[(cHbl y C06aK, MC· 

IICC - y KpOJIHKOB, KOlliCK H COBCCM HCJHalJHTCJlbHO y Kpblf· 

J]P,H HHfaJIHIIHH OJ(HHaKOBOfO KOJIH'lCCTBa (0,2 Mf/M ) cpoccpara, CYJ1b· 

l~ara H ~iTQP/![:!<,1 6epWIJIW! ITO 6 .'l B cyr,KH B TC'lCHHC ~9 H 7 CYI.§.W!OYCJ:~· 
HOBITe .... 'liO <PropH)J, H cynb<Pat IOKCH'lHCC cpoccpara, a <PtOpH~ 'fOJ5CH'lHCC 

C)'.J!.b $1J~, CCJ1H CpaBHHBatb J<P<PeKTHB.ff .. OCTb HX Ha CYMMapHyro IVJaCCY H~ 
ranupyeMOfO BellJCCTBa. ITpH HHfaJIHIIHH <PropHAa B KOHUeHtpalll!Ji 19 Mf/M 

H3MCI!CHHH B rrerKHX fibiiiH 'fatHC )[(C, KaK IIpH HHfaJIJiui:IH cyrrbcp~I .. !! B. KOfi· 

~~!Qi .. H50 HJIH 100 Mf/M . 0LJ;HaKO pa3JIH'IHH B HX TOKCH'lHOCTH OTCYT· 

CTBYJOT rrpH COIIOCTaBJICHHH COLJ;ep)[(aHHH 6epHITJ1HH B HHfaJIHpyeMOM B03· 

JJ,yxe. ITpH li,HfaiTHIJ,HH <PropHJ(a H cyJ1bcpara 6epHJIITHH B KOHUCHTpaiiHHX 10 

H 50 Mf/M3 COOTBeiCTBCHHO J1X KOJ1H'lecrBa B. IIeQeC'Iete Ha MCiaJIJ1 OKa3a· 

ilifCj;""iipliK'rH4CCKlf bJJ,HHaKOBbiMH: 1,9 H 2,1 Mf/M3 6epHITJIHH. 3tH J(aHHb!C 

JIHlliHHH pa3 yKa3biBaJOT Ha BCAYlllCe JHalJeHHe 6epHITJ1HH B TOKCH'lHOCTH 
pactBOpHMbiX COeLJ;HHCHHH. 

PaHee yKaJbiBanocb, 'itO IIpH OAHOKparHOM BBCACHHH pacrBOpHMbie 

COeJJ,HHeHHR 6epHITJIHH OfirraLJ;aiOT 6orree Bb!COKOH TOKCH'IHOCTbiO ITO cpaB· 

HCHHJO C HepaCTBOpHMbiMH. 06 JTOM )[(e CBHJ(CICJlbCTBYIOT H pe3yiTbratbl 

JKCIIepHMeHtaiTbHbiX HCCITeAOBaHHH C O)J,HOKpatHOi-i: HJIH IIOBtOpHOH 1-IHfa· 

JIJIIJ,HCH. TaK, IIpH O)J,HOKparHOH ABjX'IacOBOH HHfaiTHUHH OKHCH 6epHIT· 

JIHJI B KOHIICHrpaiiHH 75-375 Mr/M y MOpCKHX CBHHOK CHMJITOMbl OT· 
paBneHHH orcyrcrsyror. 

ITpH OJ(HOBpeMeHHOM O)J,HOKparHOM H IIOBrOpHOM aJporeHHOM JIOCTY· 

nneHHH paCTBOpHMbiX H HepaCTBOpHMbJX COeLJ;HHCHHH 6epHnllHR OCTpOrOK· 

CH'ICCKHH J<P<PeKr o6ycrrOBJ1CH AeHCIBHCM paCTBOpHMbiX COCJ(HHCHHH. 

EuorrorwJecKaH J<P<PeKTHBHocrb coeAHHeHHH 6epHITJIHH JaBHCHT B 

OITpe,i],eJicHHOH Mepe OT )J,HCITCpCHOCTH HHfaiTHpyeMbiX aJp030IICi-i .. 06me· 

HJBCCTHO, 'ITO KpyrrHOLJ;HCIICpCHbie aJp030JIH 3aJ(Cp)[(HBa!OtCR B BepXHHX 

AhixarerrbHhiX rryrHx, B rpaxee 11 KpyiiHbiX 6poHxax, orKyna B peJyn&ra­

re ACHTCJlbHOCTH MCpllaiCJlbHOfO JriHieiTHH IIOcryrraror B )f{KT. C yMeHb· 

WeHHCM pa3Mepa '!aCTHII aJp030J1CH yBeJIHlJHBaeTCH rny6HHa ITpOHHKHO· 

BCHHH HX B rrerKHC. 4actHIIbl pa3MepOM OT 10 AO 5 MKM JaJ(ep)[(HBaiOT· 

CH B OCHOBHOM Ha ypOBHe HOCOfJlOTKH, a pa3MepOM OT 0,01 AO 1 MKM OCeLJ;a· 

ror B rrry6oKHX or,l],errax rrerKHX. DrrH pacrBOpHMhiX coeAHHeHHH 6epHrrrrHH 

rrpOIICHTHOe COOTHOWeHHe B HHfaiTHpyCMOM BOJLJ;yxe qacrHII, pa3Mep KOTO· 

pbiX KOrre6rrerCH Or 0,01 J(O ] MKM, JIO·BHAHMOMy, He HMeer 0C06oro 3Ha· 

'leHHH. 8 JTOM crryqae '!aCTHIIbl HaXO)J,HICH B HOHH3HpOBaHHOM COCIOHHHH, 

)l.OCraiOlJHO rrry6oKO rrpOHHKaror B rrerKHC H 6yLJ;yr Bb13b!Barb HefirrarO· 

rrpHHIHoe neiicrBHe. EHonorH'IccKaH J<P<PeKrHBHOCrb HepacrBopHMbiX co­

CAHHeHHH 6epHrrrruH 6yner yserrH'IHBarbcH c yMeHblliCHHeM pa3Mepa qacrHu. 

3ro o6ycrroarreHo reM, 'Ito '!aCTHIIhi Manoro pa3Mepa o6rranaror 3Ha'!Hrerr&­

HO 60J1blliCH CYMMapHOH IIOBepXHOCTbJO ITO CpaBHCHHJO C cyMMapHOH 
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rroBepxHocr&IO 6orree KpynH&rx qacnuJ,. KpoMe roro, HaMHoro yBeJIR'IHBaercH 

1i CaMO 'IHCJIO qacTHU, KOTOpbiC npOHHKaiOT npaKTH'ICCKH BO BCe y'laCTKH JICf· 

KOTO, Bbl3biBaH 6onee reHepaJUI30BaHHOC rropaJKCHHC. He HCKJIIO'-!CHO, 'ITO 

qaCTHUbl cy6MHKpOHHOfO pa3Mepa no CBOCH 6HOJIOrYI'ICCKOH 3cpcpeKTHBHOCTH 

6ygyr npH6JIH/KaTbCH K a3p030J1HM, HaxO}J;HIUHMCH B liHfaJIHpyeMOM B031J:YXe 

B HOHlf3HpOBaHHOM COCTOHHHH. 

4.3.2. TiocrynrreHHe qepe3 JKenygo'IHO·KHIIIc'IHbiH rpaKr 

OnpegeneHHYIO rrpaKTll.'-leCKYIO 3Ha'IHMOCTb HMCIOT CBegeHli.H 0 6HOITO· 

rH'IeCKOM geiiCTBHll. 6epli.JIJIHH npH gJili.TeJibHOM nocrynJieHli.H '1epe3 )l(KT, 

raK KaK B pSige CJiyqaeB BOga H nHIUeBbie npogyKTbl MOryr 6h!Tb OCHOBHb!· 

MH li.CTO'IH}IKaMH nonagaHHH 6epHIIJIHH B opraHH3M 'ICJIOBeKa. 

CogepJKaHHe pacrBopHMbiX coegHHCHHii 6epli.IIIIHH B sage Ha ypoBHe 

I%, KaK npaBli.JIO, He Bhi3hJBaer nopaJKeHHH y Kph!C H Mhiiiieii. JliTHTCJlbHOe 

nocrynrreHHe KOpMa, cogepJKamero I ,I-2% Kap6oHara 6epHrrJIHH, Bhi3biBaer 

y MOpCKHX CBHHOK nopa)!<eHHe JICfKHX, nOJIHOKpOBHe ne'leHH H IIO'ICK. Or­

CTaBaHHC npHpocra Macchi rena, paxHronogo6Hbie H3MeHeHHH B cKenere 

06Hapy1KHBaiOTCH y Kpb!C IIpH gJIHTeJibHOM IIOCTyrrneHHH Meranna (B TC'Ie· 

HHe I8--25 Hegenb) C nHIUeBbiMH npOL\YKTaMH, CO):IepJKaliJ,HMH 3,3-5% 

cyn&cpara 6epHnnHH. 

Tiorpe6rreHHe c rrHrbeBoii BO):Ioii 2,5%-Horo pacrBopa cymcpara 6epHn­

JIHH Bbi3biBaer cHHJKeHHe np11pocra MaCchi rena H rH6enh qacrH Kp&IC qepe3 

6-I3 Mec. Tiorpe6neHll.e l'fo-Horo pacrBopa cymcpara 6epHJimUI B reqeHHe 

fO):Ia He IIpli.BO):IHT K HapyrneHHHM B opraHH3Me y Kph!C H MbiiiieH. Y KpOnH­

KOB CHMnTOMbl JIOpaJKeHHH OTCYTCTBYIOT I1pH 1 0-KparHOM BBe):leHHll. 'lepe3 

geH& no 0,64 Mr rHApOOKHCH 6epHnmm, a y Kp&Ic - rrpw nocrynneHHH B 

TC'IeHHe 10 cyr nHliJ,H, CO):IepiKaiUeii 10% MeTaJinH'IeCKOfO 6epHJinHH, HJIH 

npH nocrynneHUH B Te'ICHHC 33 cyr nHliJ,H, CO):IepJKaliJ,eH 5% OKHCH Meranna. 

flpH nepopanhHOM BBe):\eHHH xnopH):Ia H cyn&cpara 6epHJIJIHH B KOJIH'Ie­

CTBe l 0 Mr Meranna Ha 1 Kr Macchi rena Bee KphiCbi rranH B re'leHHe 

1 MCC ( OTMe'laJIHCb HBJICHHH 6cpHnnHCBOH HHTOKCHKaUHH), IIpH BBC}:ICHHH 

5 Mr/Kr IKHBOTHbie rH6nH B re'leHHC I-I,5 MeC, npH BBcgcHHH I Mr/Kr no­

rH6aJIH e):IHHH'IHhic JKHBOTHhie. BBegeHue 1-IO Mr/Kr 6ep11.rrnHH Bhi3bT­

Bano HeKp06HOTH'ICCKHe H HcKpOTH'IeCKHe H3MeHCHHH BO BCCX BHyrpcHHHX 

opraHax. flpH BBegcHHH 6epHnnHH B KOnH'ICCTBC 0,01 Mr/Kr paHHHe H3MC­

HeHHH, pa3BHBaiOliJ,HCCH, B rrepByiO O'lepeA&, B TOHKOM KHIIIC'IHHKC, neqe­

HH. H 110'1KaX, xapaKrepH.3YlOTCH HBnCHli.HMH 3aCTOSI H KpOBOM3nHHHH.HMH, 

3a KOTOph!MH. CJIC):IYIOT gereHepaTHBHO·)J,HCTpOcpH'ICCKYI.C H3MCHCHHH. flpH. 

eJKe)J,HCBHOM BBC):ICHHH KpOIIH.KaM H. KpbiCaM B TC'ICHHC 6 H. 8,5 MCCHUCB 

cyn&cpara 6epH.niiH.H B KOIIH.'ICCTBC 0,00 I H 0,0001 Mf/Kr COOTBeTCTBCHHO 

OTMC'IeHhl HapyrneHH.H 3pH.rpon033a B KOCTHOM M03re, H3MCHCHHH KpaCHOH 

KpOBH H. ycnoBnopecpneKropHofi: AeHren&HocrH. BBep;eHwe cymcpaTa B KO· 

IIH'ICCTBC 0,0000I Mf/Kr TaKHX H3MCHCHYI.I1 He Bhl3hiBaJIO. flaTOMOpcpOI!OTH­

qecKH.C HCCnC)J,OBaHHH CBYI.[J,CTCJibCTBYIOT 0 TOM, 'ITO gJ!HTCnbHOC BBC.[I,CHHC 

cymcpaTa 6epH.nJIH.H B KOJTH'ICCTBe 0,00001-0,001 Mf/Kr He Bhl3biBaer 

H3MeHenwfi: co cropOHhi BHyrpeHHH.X opraHoB. CoOTBCTCTBeHHO TillK gnH 

BO.[J,hi BO.[J,OCMOB peKOMeHAOBaHa 0,0002 Mr 6epHnnHH na I n. 

4.3.3. fi 0 C T y J1 Jl C H H. C 'I C p e 3 K 0 1K y 

flpH ITO)'J;KO/KHOM BBCI:(eHHH paCTBOpHMOI'O COC)J.J.IHeHHli B BH)],C 6eJI· 

KOBOfO KOMlliieKCa OH gJ!HTeJibHO 3a,[(ep1KMBaCTCH B MCCTe BBC/],CHHH, rll,e 
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pa3BHBaeTcH xpoHH'IeCKHH: BOCIIaJI11renhHbiH npouecc. CJ.IMIITOMhi ocrporo 

OTpaBnCHHH Ha6JTIO}J;aiOTCH y /KJ.IBOTHhiX TaKJKe npH BBe)l,eHJ.IJ.I HepacmopH­

MhiX COegJ.IHeHHH 6epJ.IIIJI11li. flp11 110/J:KO/KHOM BBe,[(eHJ.IH MOpCK11M CBJ.IHK<JM 

OKHCJ.I 6epJ.I1IJIHH B KOJIH.'IeCTBe 3 Mf/Kr B JiefKJ.IX J.l IIeqeHJ.I pa3BJ.IBaiOTCH HB­

JieHJ.IH fJ.IIIepeMHJ.I, 0TCK C HeKp0TH.'ICCKI1MI1 H ):(ereHepaTHBHhiMH H3MCIIl'­

HJ.IHMH KJICTOK rrapeHxHMbi. B ITO'IKax raKwe H3MCHeHHH Bcrpe'laiOrcH pCHKo_ 

flpH MHOfOKpaTHOM (16-!8 pa3) ITOI:(KO/KHOM BBC,[(CHHJ.I 1-3 MJI 1 %-HOI'O 

paCTBOpa mnpara 6CpH1IJIH.H y IIaBUlHX MOpCKHX CBHHOK 06HapyiKJ.IBaHJTCH 

fli11epeMHH JICI'KHX, CBC/KHe Kp0BOH3ni1HHHH B anhBCOJiax, KpOBCHaiiOJIIJC­

HHC, HCKp03hi B JIC'ICHH., CCJIC3eHKe, e,[(HHH'IHhie CJiy'laH Hecpp03a. EJKe)J,HCB­

HbiC IIOBTOpHbie fiO.[J,KO/KHbie BBC,[(eHHH cynh<fJara 6epHJIJTHH B KOJIH'IeCTBl' 

0,5-I,O Mf/Kr Bbl3hiBaiOT y KpOJIHKOB <fJH6p03Hhie 113MeHeHJ.IH B JICI'K11X, 

IIC'ICHH, IIO'IKaX 11 CCJJe3eHKe, a TaKJKe KpyrJIOKJICTO'IHYIO HH<fJHJihTpaUHHJ II 

ne'leHJ.I, nr)!(enoe nospeJKgemw IIO'IC'IHhiX Kananhues. ITp11 gJIInenhHOM 

C/Ke,[(HeBHOM ITO,D,KO/KHOM BBe,o,emm BO.[J,HOH cycneH3HH OKJ.ICH 6epHIIJIHH 

(I: 1000) y 'lacrll. KpOII11KOB pa3BI1BaercH napyrneHHe ymeBO):(Horo o6MeHa, 

KOTOpoe CBH3aHO C IIOBpCIK,D,CHI1eM ITC'ICH11. 4epe3 40 cyr OT Ha'laJia C)!(C­

,[(HeBHOfO ITO,[(KO/KHOI'O BBei:(CHI1H 0KHCI1 6epHJIJ1HH B KOJIH'ICCTBC 5 Mr/ Kl' 
y MOpCKHX CBI1HOK pa3BI1BaCTCH fHIIOXpOMHaH aHCMHH. 

MexaHHJM neifcrBJ.IH 6epHJIJII1H rrpH ocrpoM orpaBJieHHH JJ.O cJ.IX rrop ro•r­

Ho He ycraHOBJICH. 0)J,HaKo Hp11HHTO C'II1TaTb, 'ITO HpH. llap3HTCpaJibHOM BIJC­

,[(CHI1H B OCHOBHOM ITOpaJKaCTCH ITC'ICHh. I1MCIOTCH CBC,D,CHI1H H 06 0JIOCpCJ(O­

B3HHOM .[l,eHCTBI1H 6epH1IJIHH Ha OOMeH BeiUCCTB B opraHI13Me /KHBOTHOro. 

4.3.4. B H y T p 11 B e H H 0 e B Be,[( e H He 

ITp11 anyrp11BeHHOM BBc,o,en1111 KphlcaM 11 KpOJIHKaM a6coniOTHo CMcp­

TCJihHoro KOIIH'ICCTBa JiaKrara H cym<fJara 6epHJ1JIHH (0,5-0,75 Mf/Kr) II 

nepM<fJepH.'ICCKOH KpOBH YBCJIH'IHBaerca: 'IH.CJIO rpaHyiiOIIJfTOB H CHli./KaCTCfl 

KOJIH'ICCTBO JlHM<fJOUHTOB, KOnH'ICCTBeHHbiH COCTaB JpHTpOUHTOB He HJMCHH­

eTCH. Y Kpb!C H KpOIIHKOB 11i?pe;:J, I'H6eJibiO Ha6JIIOI:(aercH He3Ha'II1TeJibHOe CHH­

/KCHMC COJ.ICpiKaHHH caxapa B KpOBH. flp11 BHYTPMBCHHc;>M BBe,[(CHM11 ymeKHc­

IIoro 6ep11JIJIHH y Kpb!C pa3BHBaCTCH ri1fiOI'JIHKCMHH, CH11JKaercH CO,[(ep)!(aHI1C 

fJIMKOI'eHa B IIC'ICHH H YBCJII1'111BaercH ypoBeHb MOJIO'IHOH K11CJ10Thl B KpOBH 

B peJyJibTaTe HapyiiiCHI1H <fJYHKUHH llC'ICHH, KOTOpaH HC YCITCBaer pa3pyii1aTb 
MOJIO'IHYIO K11CJIOTy, 06pa3yiOlUyiOCH ITpH 06hi'IHOM U11KJIC 06MeHa BCIUCCTB. 

HapH,o,y C YBCJIH'ICHHeM KOJIH.'IeCrBa 6HJI11py6HHa B Kp0BI1 IKMBOTHbiX IICpCIJ, 

HX fl16eJibiO IIOBhilliaercH COj.I,Cp)!(aHHC IUCJIO<UWii <fJoc<fJaraJhl H B fle'leHH 110-
HJ.IJKaercH ypoBeHb aprmra3hi. 

Hoene BBc,D,eHH.H OKHC11 6epH1IJIHH y rranwwx KphiC o6napy)!(HBaiOrcH IlL' 
Kp03 IIC'ICHH, JIIHTCJIHH ITO'IC'IHbiX KaHaJibUCB, ,[(CfCHepaTHBHh!e 113MCHCHI1R II 

reMaronOJTJ.I'IecKoif c11creMe. IToBpeJK,o,enl1c rrc4eHJ.I o6ycJJOBIIeno nocrynnc 

HMeM B HCe 60JihlUOf0 KOJIH'ICCTBa 6epHJ11111H, HaKa!IJ!I1BaiOrn.erocH B CH.Hyco­

M)'J;ax B BH,[(e 6eJIKOBOrO KOMlliiCKCa. I1J CHHYCOH.[I,OB 6epHJIJIHH IIpOHHKat'l 

B Tie'leHO'IHhiC KJlCTKH 11 Bb!3hiBacr HCKpOTH<ICCKHC ITpOL\CCCbl B H11X. ffp11 
M11Kp0CKOIIM'ICCKOM HCCJie)l,OBaHHH IIOCJIC BHyTpHBCHHOI'O BBC)],CHHH cy Jll, 

<fJara 6ep11JIJIHH B IIC'ICHH 06HapyJKH.BaiOTCH 06JIHrepaUMH CHHyCOH)(OB II 

Kp0BOI13JIJ.IHH11H BOKpyr COCYAOB. B ,[(aJihHefi:rneM rrpOH.CXO.[J,H.T IIOBpC)K)(t' 

HHC Kyn<fJepOBCKI1X KJICTOK C IlOCJIC):(YIOlUCH l:(ereHepaUHefi: J.l 06pa30Balnlt'M 

HCKp030B B rrapeHXMMaT03HOH TKaHH. Kyrr<fJepOBCKHC KJ1CTK11 3aXB<ITi>IB:IIol 

6Cp111IJIMH B TC'IeHHe 5 MHH, a B rrapcHXHMaT03Hh!X KJieTKaX OH fiOHBJIHt'IL'll 

rrpH6ilH3HTCJihHO '1CpC3 5 '1, 'ITO 11 H:BJIHCTCH HefJOCpei:(CTBeHHOH flpW!HIIOII llt>'l 

HHKHOBeHHH HeKp030B ITC'ICHH. 4epe3 7 cyr ITOCJie BHyTpHBeHHOI'O llBL')(L'IIllll 
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BOAJ{OH cycneH3HH Me11KOJJ;HCITepCHOfO Metan1JHIJ:eCKOfO 6epHJinHll B K011H· 

IJ:eCtBe 40 Mf llanO 6onee tpetH Kp011HKOB C pa3BHTbiMH CHMllTOMaMH OCtpO· 

fO OtpaBneHHll H HeKp030B netJ:eHH. Y KpbiC pa3BHTHe HeKp030B B ITeiJ:eHH 

OtMeiJ:eHO H nocne BHytpHBeHHOfO BBep;eHHll yrneKHC110f0 6epH1111Hll H 

fHJJ;pOOKHCH Metanna. 

CteneHb noape)I(JJ;eHHll noqeK He Hrpaer cymecrseHHOH ponH B np~HHe 
rH6enH )I(HBOTHblX. flpH fHCT0110fHIJ:eCKOM HCC11e)J;OBaHHH B ITOIJ:KaX HaHJJ;eHbl 

yMepeHHO Bbipa)l(eHHbJe HeKp03bl 3ITHte11Hll KaHanbUeB. 0 He3HaiJ:HTC11bHOM 

ITOBpe)I(JJ;eHHH ITOIJ:eK CBHJJ;ete11bCTBYIOT JJ;aHHbie, cornacHO KOIOpbiM ITpH OT· 

paaneHHH cyn&<PatOM 6epH1111Hll conep)l(aHHe MOIJ:eBHHbi H ocraro~oro aJora 

B KpOBH ITOIJ:TH He yBe11HIJ:HBaCTCll. 

4.4. KaHueporeHHoe .lleHCTBHe 

OnacHoctb 6epHniiHll 3aKmoqaercll taK)I(e B roM, IJ:TO pa3BHtHe Ja6one­

BaHHll MO)I(CT Ilp0liB11lltbCll He T011bKO B nepHOJJ; KOHtaKta C HHM, HO H 

cnycrll MHOrHe rOJJ;bi nocne npeKpameHHll ero nocrynneHH.Il s nponecce 

npoH3BoncrseHHOH p;e.llte11bHOCTH. TaK, nocne npeKpameHH.Il p;nHren&Hoii HH· 

ran.IIUHH H HHtpatpaxeanbHOfO BBCJJ;CHIUl OKHCH 6epH11JIH.Il, 6epHnna, a taK)I(C 

pa311HIJ:Hb!X paCTBOpHMblX COCJJ;HHeHHH B OTp;aneHHb!C cpOKH Ha <PoHe cy61>eK· 

tHBHoro o6mero 6narononytJ:Hll o61>eKTHBHO cymecrsyror H3MeHeHHll B 

nerKHX, xapaKtepH3YIOIUHCC.Il .llB1JeHHliMH XpOHHIJ:eCKOH IlHeBMOHHH, yronme· 

HHeM Me)l(anbBe011llpHbiX neperopO)J,OK, pa3pactaHHCM COeJJ;HHHte11bHOH tKa· 

HH, pa3BHTHeM rpaHyneM H 4>H6po3a. 

Ha <PoHe nHX HJMeHeHHH y )I(HBOtHbiX KaK npH oJJ;HoKparHOM, raK H 

ITpH JJ;11Hte1JbHOM ITOCtynneHHH Metanna pa3BHB3IOTC.Il JJ;06pOKaiJ:eCTBCHHbie 

H 3110KaiJ:eCTBCHHbie onyXOJIH JlefKHX. TipeHMylUeCTBeHHO Ha6nrop;aeTCll pa3· 

BHTHe aneHOM, ap;eHOKapUHHOM, 6pOHXOfeHHbiX, anbBCOJillpHbiX H IIJlOCKO· 

KJ1CTO~b!X paKOB. 3HaiJ:HtenbHO peiKe OtMeqaetC.Il B03HHKHOBeHHC H pa3· 

BHTHe onyxoneii npyroii JIOKanH3aUHH, HarrpHMep ocreocapKOM. YKa3aHHoe 

KaHUeporeHHOe JJ;eHCTBHe 6epH11I1H.Il Bbl.llBJleHO B JKCilepHMCHlaJlbHbiX HC· 

cnenoBaHHliX Ha Kpbicax, KpOnHKax H o6e3b.llHax. PaJBHrHe onyxoneii lia-

6nwnanoc& npH XpOHW!eCKOM B03JJ;eHCTBHH 6epH1111H.Il, COJJ;ep1K31UCf.OCll B 

B03JJ;yXe B KOHUeHtpaUH~ 0,04-0,6 Mr/M3 HBbllllC. 

HecMotp.ll Ha AOBOJI&Ho cymecrseHHbie pa3n~H.Il B o6meii rokcHIJ:HOCTH 

paCTBOpHMblX H HepaCTBOpHMblX COeJJ;HHeHHH 6epH1111Hll, ITO 6nactOMOfCH· 

HOH aKTHBHOCTH OHH OT11HIJ:aiOTCll ManO. 3tOT <PaKt CBH)lete11bCtByet 0 TOM, 

IJ:TO onpep;e11.1liOIUee 3HaiJ:eHHe B pa3BHTHH yKa3aHHblX 113MeHeHHH HMeet 

6epH11JlHH H ero B03)J,eHCTBHe Ha cy6K11CTO~OM ypOBHe. 

3a ITpOIUe)J;lllHe IpH )J,eClltH1letH.Il Ha61JIOJJ;eHHll 3a 601JbHhiMH C pa31JHIJ:· 

HblMH <PopMaMH 11CfOIJ:HOf0 nopa)l(eHHll H pa60IJ:HMH 6epH1111HCBbiX IIpOH3· 

BO)lCTB He Bbi.IIBH11H OTIJ:et11HB0f0 yse11HIJ:eHHll IJ:aCtOTbl pa3BHTHll 3JlOKaiJ:e­

CTBeHHbiX HOB006pa30BaHHH, B TOM IJ:HCJle H paKa nerKHX. 8 teiJ:eHHe ITOCJlC)J,· 

HHX ITliTH net ITOliBH11HCb C0061UCHHll 0 pa3BHTHH y HCKOtOpblX 60JlbHblX 6e· 

pHJIJIH030M B ornaneHHbie cpoKH paKa nerKHx H npymx orryxoneii. OAHaKo 

B HaCtOlllllee BpeMll IJ:aCTOta HX B03HHKHOBeHHll BeCbMa He3HaiJ:Hte11bHa H He 

IT03B011llet BbiHeCtH 3aK11IOIJ:eHHe 0 TOM, IJ:TO JTO CBll3aHO C B03)leHCTBHeM 

Meranna, a He liBn.lletcll rrocnencrsHeM xpoH~ecKoro socnanHren&Horo npo­

uecca. KpoMe roro, see yKa3aHHbie H3MeHeHHll B03HHKanH y nHu, rronaep­

raBlllHXC.Il B03JJ;eHCTBHIO 6epH11J1Hll, BO MHOfO pa3 IIpeBbilllaiOIUeMy yctaHOB· 
neHHble 6e30ITaCHbie KOHUeHtpaUHH. 
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4.5. AnneprHqecKoe neRCTBae 

BbiCOKaJI tOKCHliHOCth 6epi111J1HH 11 ero pacrsop11MbiX 11 Hepacrsopu­
MbiX COe)J;I1HeHKH, B TOM 'II1C11e Me11KOJJ;I1CIIepcHbiX IIOpOlllKOB Metanna, ero 

CilJlaBOB, KepaMI1KH Onpe,[J,enHetCJl 11X Cil0C06HOCTbiO CeHC11611JJI1311pOBatb Op· 

faHH3M, B tOM 'IHcne opraHI13M 'IenoseKa. CeHcH6H11H3aUH.Il MOIKer Hacrynl1tb 

KaK IIpH OAJ{OKpatHOM, taK 11 I1pl1 ,[J,JlHteJJbHOM llOCtyrrneHI111 6ep1111J111Jl B 
opraHI13M B K011H'Iecrse, rrpeBhilllaromeM ycraHosneHHyro TI.IlK. 

oepHJJJ111H, KaK 11 MHOfl1e XI1MI11J:eCKHe Bemecrsa C ManbiM y,ll,e11bHbiM Be· 

coM, B tOM 'II1cne Metannbi, caM He HBJJHercH annepreHOM 11 He cnoco6eH 

Bbi3Batb Bbipa6otKy aHr11ren. .RsnHHCb ranteHoM, OH rrp11o6peraer aHt11-

reHHbie CBOHCTBa B opraHif3Me rrocne COe)J;I1HeHI1Jl C 6enKOBbiM HOCI1te1JeM. 

AKt11BHOCtb o6pa3osaslllerocH CJJO)f(Horo aHt11reHa 3aBI1C11t or rarrteHa, ero 

6e1JKOBOfO HOCHteJJJl, a T3K1Ke 1Ip0'IH0CTI1 CBJl311 Me)l(ey H11MI1. qeM IlpOIJ:Hee 
CBJl3b, teM BbipaiKeHHee annepr~eCK11e CBOHCTBa. 

OAHH 113 nyreH: ceHc116HnH3aUHH cso~mrcH K cnenywmeMy. Tiona,l),aH B 
0pf3HI13M IJ:epe3 IIOBpe)l(,ll,eHHYIO KOIKy, OpfaHhi AbiXaHI1Jl H1111 IIHIUeBapeHHJl, 

HOHbi 6epH11JIHJl o6pa3yiOT K0MII11eKCHble aHTHfeHbi C CbiBOpOTO~hiMH 11 

TKaHeBhiMH ( U11TOTIJia3MaTH'IeCKHMH, HJJ;epHbiMI1, MI1TOXOHJlp11anhHbiMI1) 

6enKaMI1. OrserHaH peaKUHH 11MMYHHoH: CHcteMhi Ha Jtl1 aHtHreHbi Bbipa)l(a­

ercH IIpO,ll,YKUHeii aHtH6epH11JIHeBhiX aHtl1ren 11 ll0HBJieHI1eM Jl!>l!>eKtOpHbiX 

1111Mcp0UHtOB, Bbi,[J,eJIJliOIUHX pa311HIJ:Hble 6110110fHIJ:eCK11e l!>aKtOpbi (J111Mcpo­

KHHbi) 11 peani13YIOIUHX fHilepqyBCTBHteJibHOCtb 3aMe,[J,JleHHOro TI11Ia. qYBCT­

BI1ten&HOCTb K 6epHJJJ1HIO K3K K anJiepreHy KOHtpOIIHpyerC.Il reHaMH 

11MMYHHOfO OTBera H KOJJe6netCH y pa3HbiX HH.!UfBI1,ll,YYMOB B )J;OBOJibHO 
lllHpOKHX rrpe,[(enax. 

B03MOIKHhi 11 ApyrHe rrynt pa3BI1TI1H ceHcH611JII13auHH. TaK, aHr11reHa­
MH Moryr HBJIHTbCH 6eJIKI1, 06pa30BaBlll11ecH B pe3Y11btare HapyllleHHOrO 

6eJIKosoro CHHteJa rrpH BOJ)J,eifctBH11 6epHnJIHH. HarrpHMep, s HYKJieonpo­

reHAax JierKHX y Kpb!C C 3KCIICp11MeHTaJibHb!M 6epi1JIJII1030M OTMe'IeHo 

Il0HB11eH11e KaK HeCIIeUHI!>H'IeCK11X, TaK H Ka'ICCTBeHHO HOBbiX 3Ht11reHOB. 

EepHJIJIHH: MOIKer 6hJTb rrpl11l11HOH: BtOpi1'IHhlx 11MMyHonorl1tJ:ecK11X 113· 
MeHeHHH. POnb ero CBO,[J,I1TCH K BbiCB060)I()J,eH11IO JH,[(OTOKC11HOB - TIO·BI1· 

,ll,11MOMy, B BI1)J,e HYKJieorrporei1,[(0B - H3 TI0fJIOTI1BIIIHX 6epi1JIJII1H MaK­

po<Paros. EepHJIJII103Hbie aHr11reHbi Bbi3hiBaror pa3BI1T11e anrrepr1111 CMe­
lllaHHoro TI1ITa C ryMOpaJihHhlM11 11 TKaHeBbiM11 3HT11feHaMI1. 

flp11 OJJ:HOKpatHOM flJII1 ITOBIOpHOM aJpOreHHOM IT0CTYTIJieHH11 BbiCOKI1X 
KOHUeHip3U11H 6epHJIJII1H He 11CKJIIO'IeHO pa3BI1THe p33JII1'IHbiX MeXaH113MOB 
o6pa3oBaH11H aHr11reHa. 

TipH rpaHyrreMat03HoH: l!>opMe 6ep11JIJIH03a, pa3BHBaromeH:cH, KaK rrpa­

BI1no, Ilp11 HHfaJIHU11H 3H3'111TeJJbHbiX KOHUeHrpaUHH HepaCTBOp11MbiX COe,[J,I1· 

HeHHH, OTMeiJ:eH BhiCOKHH ypOBeHb aHrHJieroqHhiX, aHTHKapJJ;I1aJihHhiX 11 aHtH· 

ne'IeHO'IHhiX aHt11terr H BhlpaiKeHHaH KOIKHaH peaKUHH Ha pacrsop11Mhie co­

eni1HeHI1.11 6epHnJII1H. B JTOM cJiyqae B03MO)f(Ho coep;11HeH11e 6epH11JII1H c 6err­

KOM B pe3yJibTare 6biCtporo rrpOH11KHOBeH11H pactBOpeHHOH 'IaCTI1 3JICMeHta B KJICTKH. 

llpH yBeJIH'ICHHH pacTBopeHHOH JJ;OJIH 6epHII1IJ1Jl B03MOIKHO TOKCHIJ:CCKOe 

1Ip0HBJICH11e ero )leHCTBHJl, IlpHBOJlHIUee K HapyllleH11IO 6eJIKOBOfO CI1Hte3a. 

BcnencrBHe aKTHBHoif neHreJihHocrH rvJaKpo<Paros H <ParoUHntpyroumx tJ:ac­

THIJ:eK OKHCH 6ep111IJII1.1l, a TaK)f(e 3Ha'IIfteJibHOH flf6eJII1 MaKpocparos BbiCBO· 

60)I()laiOtCH JH)l0TOKC11Hhl, MOfyiUHe 6biTb ITp111J:I1HOH BtOpHIJ:HbiX lfMMYHOJIO· 

fHIJ:eCKifX npoueccOB. flpH MeJJ;11eHHO TCKYIUeM 6eplf1IJII103e C 11HtepCIIfUHaJib· 

HbiM IIOpa)l(eHifeM JiefOIJ:HOH TK3H11, 'lame Ha6JIIO)laeMOM B npouecce JJ;1111teJib· 
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I, 

HOfO B031J,eHCTBWI OTHOCHTeJibHO MaJibiX KOHUeHrpall,HH COeiJ,HHeHI1H 6ep11I1· 

JII1.11, ayroannepr11.11 He .RBJI.Rerc.R BenyiUHM <PaKropoM, a ITHlllb conyrcrsyer 

nerOlJHOMY npoueccy o 8 JTOM cnyqae OCHOBHa.R pOIIb 11p11HaiJ,Jie)I(HT, IIO·BI11J,H· 

MOMy, TOH lJaCTI1 6epHIIIIH.R, KOTOpa.R IJ,JIHTeJibHO 3anep)I(HBaeTCH B crpyKzy· 

pax KITeTOKo 

Heo6xonHMO raK)I(e yqJ1TbiBaTh <PaKTbi, npenpacnonarawmHe K Hapyllle· 

HHIQ ayrOHMMYHHOfO fOMeOCTa3a (6epeMeHHOCTb, onepall,llii, T11pCOTOKCH· 

K03 H To ITo), TaK KaK HMMYHHa.R peaKUWI Ha KOMIIJieKCHbie aHTI1feHbi, KaK 

llpaBHITO, HimpaBJieHa He TOJibKO llpOTHB XHMHlJeCKOH rpynllbl (rameHa), 

HO H 11p0TI1B ayro6eJIKa - HOCHTeiTHo AyrOHMMYHHble llpOUeCCbi, OCJIO)I(HH· 

IOill,He ceHCH6HJIH3all,HIQ K 6ep'HJIITHID, OCOOeHHO 3H3lJHMbl llpH BIJ,biXaHI1H 6e­

pHJIIIHHC01J,ep)l(alll,HX nponyKTOB, IIOCKOJibKY MHOrHe 6eJIKI1 JiefKHX 06ITa· 

nawr aHTHfCHHbiM CXOIJ,CTBOM c 6enKaMH npyrux opraHOBo B pe3yJibTare 

ayrOHMMYHHbie llpOUeCChl MOfYT Bbi3BaTb CHCTeMHbie IIOpa)l(eHHH Bcero 

OpraHI13Mao KpOMe TOfO, 6ep11ITJII1H, llpOHHKaH B .R,ll;pO KITeTOK, MO)I(eT Ha· 

pylllaTb CHHTe3 6eiTKOB 11 CIIOCOOCTBOBaTb IIO.IIBJieH11IQ aHOMaJibHbiX 6eJIKOB, 

BocnpHHHMaeMbiX HMMyHHoii c11creMoii KaK qy)l(epO,ll;Hbie aHTI1reHbi. 

CKa3aHHOe Bhillle caHnerenhcrsyer o roM, qro npoueccbi ceHcH6HJIH3a· 

ll,HI1 .IIBJI.IIIQTCH onpe,ll;CJI.IIIDIUHMH B pa3BHTHH HaH60Jiee TH)I(eJibiX nerOlJHblX 

nopa)I(CHI1H - rpaHyneMaT03HOH <PopMbi 6epunnH03ao Pe3yJibTaTbi KJI11HH· 

lJeCKHX Ha6JIID)J,et!HH IIOCITC,!J;HHX JICT y6e,!J;HTeJibHO IIOKa3biBaiQT, lJTO y JTHX 

60JibHblX HMeiOT MCCTO He TOJibKO JICfOlJHbie 113MeHCHHH, HO H .CHCTeMHOe 110-

pa)l(eHHe scero opraHH3Mao .UoKa3aren&CTBOM TOMY cny)I(I1T o6Hapy)I(CHI1e 

CITeUH<l>H'!CCKHX rpaHyJieM He TOJibKO B JiefKHX H KO)I(e, HO H BO BCCX ,ll;pyrHX 

opraHaxo 

Han111J11e Bbipa)l(eHHOH anneprH'!ecKoii peaKUHH opraHI13Ma BhiHBJIHercH 

npH IIOCTaHOBKe KO)I(Hb!X TeCTOB C paCTBOpHMbiMH COCIJ,HHeHI1.11MH 6epHJI· 

ITH.IIo B rrocne,!J;HI1e rO,!J;hi 6biJIO raK)I(e yCTaHOBJieHo 11 rroKa3aHo HaJI11lJI1e aHTI1· 

6ep11IIJII1eBblX aHT11TeJI B peaKll,HH naCCI1BHOH reMarrJIIDTI1Hall,Hii 11JII1 KJieTOlJo 

HOH peaKll,HH - peaKUHI1 TOpMO)I(eHI1H M11rpaUHI1 JieHKOll,HTOB 11 peaKll,HI1 

6nacrorpauc<t>opMall,l111 JI11M<l>OUHTOB C cepHOKI1CJlbiM 6ep11JIJI11eMo 

50 fHfHEHA TPY.ll.A DPH DOJJYqEHHH H OEPAEOTKE EEPHnnHR 
H EfO COEJlHHEHHH 

I1p11 BCeX TeXHOJIOfl1lJeCKI1X npoueccax, CBH3aHHbiX C IIOIT)'lJeHI1eM 6ep11I1· 

ITHH 11 ero COC,!J;I1HeHI1H, a raK)I(e C HX ,!J;aJibHeHlliCH o6pa60TKOH, BCAYIU11M 

BpC,ll;HbiM IIpOH3BOIJ,CTBCHHbiM <l>aKTOpOM HBJIHIOICH a3p030JIH 6epHIIIT11JI 

11JII1 ero COe,!J;I1HeHHH (a IIp11 HeKOIOpbiX 11p0113BOIJ,CIBeHHbiX orrepall,HHX 

TaK)I(e HX rrapbl 11 ra3bl), Bbi)J,eJIHIOill,HeCH' B B031J.YIIIHYID cpe,ll;y pa60lJHX ITO· 

MellleHI1Ho HeMaJIOBa)I(HOe 3HalJeHI1e raK)I(e 11Meer 3arpH3HeHne Gep11nn11eM 

H ero COCIJ,I1HeHHHMI1 pa60lJHX IIOBCpXHOCTCH, Cllell,O,!J;e)I(,!J;bl 11 K0)1(11 

pa6oraromHXo 

,UpyrHe spe,ll;Hbie semecrsa (K11CJIOihi, menO'll1, XI1MI1lJecKI1e peareH· 

Tbl), 3arpH3H.IIIOill,l1e B03,!J;YX pa60lJHX IIOMelllCHI1H, HMeiQI BIOpocreneHHOC 

3HalJeHHe, XOTH B Orrpe,ll;eJieHHbiX ycnOBI1HX H MOryr CIIOCOOCIBOBaTb <PopMH· 

pOBaHHIO 6epHIIITI1eBbiX IIOpa)l(eHHHo 3TH BTOpOCieiieHHblC IIpOH3BO,!J;CTBeH· 

Hble <PaKIOpbi XHMI1lJeCKOH 11p11p0,ll;bl B yciTOBH.IIX 6epHIIJII1CBOf0 IIpOH3BO,!J;· 

CTBa, KaK rrpaBHJIO, He HMeiQT C3MOCIO.IIICITbHOf0 3HalJeHI1H, llOCKOJibKY ypO· 

BCHb HX ITD.K 3HalJHren&HO 6oJibrne, 'leM y 6epHIInWI, 11 rrp11 rrposeneHI111 

KOMIIJieKca CaHHTapHO·TeXHH'!eCKHX 03,ll;OpOBI1ICJibHblX MeponpH.RTHH 06bjq· 
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HO 06ecnelJHBaeTC.II HX COIJ.Cp:lkaHHe B B031J.YXC 3aBeiJ,OMO HH)I(C COOTBeTCTBYIO· 
lll,I1X npeneJibHO IJ,OfiYCTHMbiX ypOBHeii (IJJlY) o ' 

<l>H3H'!CCKHe IIp0113BO)J,CTBeHHb!e <PaKTOpbi (IllyM, BH6pall,H.R, M11KpOI<ITH· 

MaT H To llo) He 11MeiQT KaKHX·JIH60 OC06eHHOCTeH, o6yCJIOBJieHHbiX CIICUJf(flH· 

Koii 6epHIInuesoro rrpoHJsoncrBao l1x yposn11 11 xapaKrep neii:crBI1.R na pa6o­

raroiUHX T3KHC )l(e, KaK Ha JII060M XHM11KO·MCTaJIJiyprHlJCCKOM 11pOH3BOJ];CT· 
Be C aHaJIOfH'!HblM annaparypHO·TeXHOJIOfH'!eCKHM o<PopMJieHI1CM 11 apxHtei<­
rypHO·ITJiaHHpOBOlJHbiMH perneHHHMH pa60lJHX llOMelll,eHI1Ho 

TaKHM o6pa30M, B npOH3BoncrBeHHbiX ycnoBI1HX rrpeAyrrpe)l(nenHe 6e­
pHIInHeBbiX nopa)l(eHHH nepconana 3ai<JIIOlJaerc.R B yMeH&IlleHI1H rrocryrrnemm 

33p030Jieii: (napOB 11JIH ra30B) 6epHJIJII1.11 H ero COe)J,HHeHHH 113 TeXHOJIOfJflJC· 

CKOfO o6opy,ll;OBaHH.II H APYrHX HCTOlJHHKOB B B031J.YX pa60lJHX IIOMemeHHH, 

B HCKJIIDlJCHHH nerrocpencrBeHnoro I<onrai<ra rrepconana c 6ep11nnuiico):lep­

)l(amHMH TCXHOJIOfHlJCCKI1MH llpOIJ.YI<TaMH 11 3arpH3HeHHbi¥H pa60lJMMH 

noBepxnocrHMHo Hap.11ny c snenpenneM cospeMeHHoro BbiCOKOMexaHH3Hpo­

BaJIHoro 11 aBTOMaTI1311pOBaHHOrO 06opy,ll;OBaHI1H Ba)I(H3.1I pOJib B 03,ll;Op0B· 

JieHI1H ycJIOBHH rpyna IJ,OJI)I(Ha OTBO,!J;HTbCH IIOBblllleHHIO o6meii KyJI&Typbi 

11p0113BO)J,CTBa, TOlJHOMy C06JIIDIJ,eHHIO TeXHOJIOfl1lJeCKOf0 pernaMeHTa, npa­

BHJI H rpeoOBaHHH TeXHHKH OC30ilaCHOCTH, CBOeBpCMCHHOH H Tlll,aTeJibJ{OH 

OlJHCTKe OT 3arp.R3HeHHH pa60lJHX IIOBepXHOCTeH, o6opy1J,OBaHHH H 
Cllell,O,!J;e)I(,!J;bl. 

5olo furueua rpyna npu nonyqeuHH 6epHJIJIHJI 

ITpOMbilliJieHHbi:ii: npouecc rrony'leHH.R lJHcroro 6epHJIJIHH paJnenHercH na 
pH,ll; rrocnenosareJibHhrx Jranos: 

- o6pa60TKa 6epHIIIIHCBOrO KOHll,eHrpara ,!J;JIH I1p11,ll;3HHH eMy peaKlJ,HOH­
HOH crroco6nocrH; 

- H3BJIClJeHHe 6epHJIJIH.II BbllllCJI3lJHB3HI1eM H rrpeBpamenHe ero B cpaBHI1· 
TeJibHO 1-IHCTYIO fHIJ.pOOKHCb; 

- ITpeBpameHHe fH,ll;pOOKHCH B ranoreHI1,!J; 6epHJIJIWI; 
- BoccranosneHHe ranorenHna no Meranna; 
- pa<PHHHpoBaHHe Merannao 

Ha rrepBOM Jrarre rrony'leHWI 6ep11IIJIHH rrpoHcxonHr rrnasneHHe 6epHII· 

JIHeBoro KOHll,eHrpara C lllCJIOlJHblMH COeiJ,HHCHHHM11 ( <PropHIJ,bi, Kap60H3Ibl) o 

M.R npe,ll;yrrpe)I()J,CHHH 3arpH3HeHHH 11p0113BO,!J;CTBeHHOH cpe)J,bi CMerne· 

HHe HHrpe,ll;HCHTOB lli11XTbl ,!J;OJI)I(HO 11p0113BO,ll;I1TbCH B 33KpbiTbiX CMeCHTCJIHX, 

06ecrrelJCHHbiX BbJTH)I(HOH BCHTHJIHIIHe:ii:o lJO,!J;alJa HHrpe)J,I1eHTOB lliHXTbl B cMe· 

CHTeJIH H 3arpy3Ka llelJeH ,!J;OJI)I(Hbi 11pOH3BO,ll;HTbCH C llOMOillbiD rpaHCIIOpre· 
pOB 110 3aKpb1TbiM KOMMYHHK3UHHMo 

liiHXTa IIJI3BHTCH B 3JieKTpO,ll;yroBbiX ITelJax llpH TeMrreparype 1200--
14QQOCO lJJiaB CJIHB3CTCH B rpaHyJIHIOp C XOITO,!J;HOH BOIJ,OH, f,!J;C 06pa3yiOTCH 

rpaHyiihi. ITnaHHpOBKa JToro yqacrKa ,!J;OJI)I(Ha 6biTb Bhmonnena no rpexJO· 

HaJibHOH CXeMeo YrrpaBJieHHe BCeM TeXHOJI0fHlJCCK11M npoueccOM )J,OJI)I(HO 
ocymecrsmn&cH H3 orreparopcKo:ii: 30Hbi. 

Ha :narre rronylJeHHn runpoOKHCH 6epHIIIIHn (r11npoMerannypru'leCKHH 
rrepenen) rpanynbi rrocne)J;oBaren&Ho H3Men&lJawrcH, rrepesoroncH B cyJib<Par 

6epHITJIHH, <l>HJibrpyiOTCJI, OlJHillaiOTCJI H 06pa6aTbiBaiOTCH 3MMH3lJHbiMfl 

pacrsopaMHo ¥13 r11npooKHCI1 6ep11JIJIHJI Ha cnenyromeM JTarre B peJyn&rare 

06pa60TKI1 llJI3BHKOBOH KHCJIOTOH llOJiy'laeTCH <PropH/1, 6epJUIJIHH, KOIOpbiH 

llOCJie KOppeKTHpOBKH <Prop11CTbiM 3MMOHHeM IIepeBO,!J;HTCH BO <Prop6epHJI· 
nar 3MMOHWI (<l>EA) o 
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3arpH3Hemte npouJsoncrseHHOH cpenbr Ha o6oHX nocnenHux Jranax 

npaKTH'IeCKH IlOJIHOCTbiO HCKJIIOIJaercH. )TO o6yCJIOBJieHO npOBe)J,eHHeM BCeX 

peaKUHH B pacrsopax H Ka'lecrBoM repMerHJaUJm o6opynosaHHH. Ha orneJib­

HhiX yqacrKax npH nporeiJKaX H3 cpnaHUeBbiX coenHHeHHM, BeHTHJieM, IlpH 

nepeJIHBax nyiTbll H paCTBOpOB H3 eMKOCTeM MOryr OTMC'IaibCH IlOBb!WCHHb!C 

KOHUCHTpaUHH aJp030JICM 6epHJIJIHH H JarpH3HeHHC IlOBepXHOCTCM o6opyno­

BaHHH, nona, pa60'IHX IliTOll(anoK. 3TH 3arpH3HeHHH HOCHT JIOKaiTbHbiM xapaK­

rep, a npH CBOeBpCMCHHOM JIHKBHnaUHH npore'ICK KparKOBpeMeHHb!. 803-

MO)I(Hb!MH IlpH'IHHaMH 3arp.!13HeHHH B03)J,yxa MOryr CJIY)I(llTb IlOCTyniTeHH.!I 

a3p030ITeM ll3 He3aKpbiTb!X npOCMOB o6opynoBaHHH, B3MeTbiBaHHe IlbinH C 

3arpH3HeHHb!X pa60'IHX IlOBepXHOCTeM, HCilapeHHe 6epHJIJIH.!I ll3 TCXHOJIOrH­

'ICCKHX pacrsopoB H r. n. B JTHx ycnOBHHx o6meo6MCHHa.H BeHrHJI.!IUH.!I 

)J,OJI)I(Ha 6biTb paCC'IHTaHa Ha CBOCBpeMeHHOe ynarreHHC BCeX IlOCTynaiOll(HX B 

B03nyx BpenHb!X Bell(CCTB. 

3ran MerarrnyprH'ICCKOro nepenena 3aBepwaelCH nony'leHHeM cnurKoB 

IJHcroro 6epHnmm. Ha JTOM nane npoHcxonHr pa3JIO)I(eHHe <DnA no cpropuna 

6epHl1JIH.!I H BOCCTaHOBJieHHe ero no 'lllCTOrO MCTaJIJia. 

Pa3JIO)I(CHHC <DnA HaiJHHaerC.!I y)l(e rrpH reMrreparype 1250C. B IlpOMb!W­

JieHHbiX yCJIOBH.!IX HarpesaHHC I1pOH3BOnHTC.!I no 900-11 OOOC B HH)J.YKUHOH­

HbiX rre'lax c rpacpHrOBbiM THriTCM. BoccraHosrreHHe cpropHna 6epHnnHH rrpo­

HcxonHr o6bi'IHO B peJynbrare ero peaKIJ,HH c MarHHeM. PeaKUH.!I HaiJHHaercn 

IlpH TeMneparype 9000C, HO LJ,nH pa3)J,eJICHH.!I nponyKTOB peaKUHH IeMnepa­

rypa nOBbiWaCTCH no 13000C. 

IlpH pa3JIO)I(eHHH <DnA B03nyllllia.!l cpena 3arp.!13HHeTC.!I cprOpH)J.aMH aM­

MOHHH H 6epHJIJ1HH. IlpH BOCCTaHOBJI((HHH cpropHCTOrO 6epMJIJA.H Bbi)J,eJI.!IIOT· 

CH aJp030l1H, napbl H ra3bl, CO)J.ep)l(all(He 6epHnl1HH, ero OKHCb H cpropOKHCb. 

Tpex30HaiTbHaH nnaHHpOBKa rrpu pa3MemeHHH npoH3BoncrseHHoro 

o6opy)J.OBaHHH - rrraBHOe MeponpHHTHe B C03)J,aHHH 6e3onaCHbiX yCJIOBHI'f 

rpyna. IlpH JTOM Ka)I()J,aH ne'lb HITH ycraHOBKa, B KOTOpOH IlpOHCXO)J,HT Bbl· 

coKoreMneparypHbiH npouecc npH MerarrnyprHIJecKOM rrepenerre, )J.OJI)I(Ha 

6biTb pa3Mell(CHa B H30JIHpOBaHHOM noMell(eHHH - KaHbOHe. )rO nOJBOJIHeT 

BblllOJIHHTb B Ka)I()J,OM Ile'IH CBOH reXHOJIOr.H'IeeKHe onepaUHH HC3aBHCHMO 

OT npyrHX. lloeryn B KaHbOH He06XO)J,HMO rrpenyeMaTpHBaTb TOJibKO H3 pe­

MOHTHO·rpaHCilOpTHOH 30Hbl. Bee npOH3BO)J,eTBeHHb!C onepali,HH )J,OJI)I(Hbl 

6biTb asroMaTH3HposaHhi H MexaHH3HpoBaHbi. YnpaBJIHTb npoueccoM erreny­

er H3 oneparopeKOM 30Hbl. llJI.H HCKITIO'ICHHH B03MO)I(HOCTH 3arpli3HeHH.!I 

B03)J.yxa npH rpaHenoprHpOBKe CblpbH H rOTOBOH npO)J.YKUHH JTH OilepaUHH 

raK)I(e )J.OJI)I(Hbi 6biTb MeXaHH3HposaHbJ. TpaHenoprHposaTb ebipbe H 

rOTOBYIO nponyKUHIO HC06XO)J,HMO no repMeTH'IeCKHM KOMMYHHKaiJ,HHM 

(neHTO'IHbie rpaHerroprepbi HJIH BH6porpaHenoprepbi). 

llnH HeKJIIO'IeHHH B03MO)I(HOCH! 3arpH3HeHHH B03)J.yXa B pCMOHTHO-IpaH­

cnopTHOM H oneparopeKoii 30Hax B KaHhOHax enenyer rrpenyeMarpHsarb Bbi· 

Tli)I(HYIO BeHTHJIHUHIO, paeC'IHTaHHYIO HC TOITbKO Ha 60pb6y e rellJI0!136biTKa­

MH, HO H Ha ynarreHHe roro KOITH'Ieersa aJp030Jieii, Koropoe o6pa3yereH 

IlpH BeneHHH TeXHOJIOrH'IeCKOrO IlpOIJ,eeca. f1paBHJ1bHO opraHH30BaHI{aH BeH­

THJIHUHH non)I(Ha eoJnaBaTb IaKOe pa3pC)I(eHHe B KaHbOHe, KOTOpOC HeKJIIO­

'IaeT rroerynneHHe aJpo3orrei1 B rpaHenoprHyiO 30Hy. 

IloenenHHH JTan IlOITy'leHHH 6epHITJIHH - OJIHeTKa OT npHMCCeM - 3aKJIIO­

qaereH B nepenrrasKe ero B repMeTH'IHbiX BaKyyMHbiX nellax. Ha noli cranmt 

3arp.!13HCHHe BOJ)J.yXa pa60'IHX noMell(eHHH B03MO)I(HO TOITbKO npH 3arpy3Ke 

H Bblrpy3Ke neqeif, a TaK)I(e IlpH MeXaHH'IeeKOH 3a'IHeTKe BHyrpeHHHX 

noBepxHocreii neqeif. B JTHX rreqax npoHexonHr BbiCOKoreMrreparypHbiH 

IIpOIJ,eec, IlOJTOMY K HHM errenyer IIpenbHBJlHib re )I(C rpe60BaHH.H, 'ITO H K 
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rre'laM BOecraHOBJieHH.H H pa3JIO)I(eHH.H ( TpeX30HaJII>Ha.R IlJiaHHpOB Ka, aB TO· 

M8TH3alUfJl H MeXaHH3aiJ,Hll TeXHOITOrH'IeeKOrO IIpOIJ,eeea, nHcraHUHOHHOe yn­

paBJieHHe onepaUHHM11). 3TH MCpbl 3HaiJI1TeJibHO eOKpamaror BpeMH npe6bl· 

BaHH.!I B JOHe pa3MemeHH.H o6opynoBaHI1H o6cny)I(HBaiOrn;ero nepcoHarra, a 
erre)J,OBareJibHO, H B03neifCTBI1C Ha Hero aJp030J1eMI1 napOB 6epHJ1Jli1H~ 

Cyrn;ecrBeHHbiM 11CTOl!HI1KOM B03HI1KHOBCH11H aJp030Jieil: 6epHJIITHH 

HBJIHIOTeH rrpoueeCbi, CBH3aHHbiC C MCXaHHIJeCKI1M B03nCHCIB11CM Ha CJ111TKH 

MCTaJIJia (0'111CTKa OT IIIJ1aKa, )J.p06JieHHe 6paKa 11 T.Il.). llnH JI0KaJIHJaiJ,HI1 

Bbi)J,eiTHIOIUJiXeH np11 JTHX OI1epali,I1HX aJp030JICH nOJI)I(Hbl fibiTb yerpoeHbl 
60KCbi 11J111 KaMCpbl, 06opynoBaHHbiC 3cpcpCKTI1BHOH BCHT11JIHIJ,Hel'f. 

TaKI1M o6pa30M, B xone nonyqeHI1.!1 6epMJII1H np11 nepexone or OnHoro 

JTana K npyroMy B03pacraer CTCnCHb OilaCHOerl1 3arpH3HCHHH npOI13BOncr­

BeHHOH cpenbi, nOJTOMY Bee B 60J1bWCM CTenCHH ysemfl!I1BaereH IlOrpe6HOCTb 

B rroKan113aUHI1 spenHbiX BbineneHI11'1. Pewemte noii: 3anaq11 o6ecrrel!I1BaercH 

TpCX30HaJibHOH nJiaH11pOBKOH pa60'IHX nOMCll(eHHH, pa3MCll(CH11CM o6opyno­

BaHI1H, HBJIHIOll(erOeH Ha116orree HHTCHCI1BHbiM 11CTO'IHHKOM 3arpH3HeHI1H, B 

orneJibHbiX KaHbOHax 11J111 KaMepax, aBTOMaTH3aiJ,HeH H MCXaH113aiJ,I1CM npo-

113BonerBCHHbiX npoueeeos, }.J;HeTaHUHOHHbiM ynpaBITCHHCM TeXHOJIOri1IJC· 
CKI1M11 onepaUHHMH. 

5.2. fnraeHa rpyna npa rexHonorHlleCKHX npoueccax 

DOpOWKOBOH MeranrrypmH 6epiUIJIHB 

JlHTOH 6CpHITJ1HH 11Meer KpynHOnHcnepcHyiO erpyKrypy, 'ITO onpenerrH­

CT ero xpyilKOCTb. llnH IlOJIYIJCHH.!I 3arOTOBOK C MeJIK03CpHHerol'f crpyKry­

pol'f HCI10Jlb3YIOT Meronhi IIOpOIIIKOBOH MeranrrypmH. CbipbCM nmr norryqe­

HH.!I I10p0IIIKa CJiy)l(aT KYCKH nHCTHITITHpOBaHHOrO 6ep11JIJIHH H crpy)I(Ka ero 
MeXaHI1'1CCKOH o6pa60TKH. 

llHCTHJIJIHUHH 6epHITJIHJI IlOBIOpHCI B 06IUJix 'ICpTax onepali,HJO nepe­

IlJiaBKH 6epHITJIHH, HO IlpOBOnHTeH IlpH 6onee rny60KOM BaKyyMe. 06m­

HOeTb TeXHOITOrHH OilpenCJIHeT H 06IUJiH IlOiJ.XOn K CaHHTapHO·rHrHeHH'IC­
eKOMy o6eene'leH11IO yenoBHii rpyna. 

IlonyqeHHe nopoiiiKa npoxon11r B rpH Jrana. Ha rrepBOM KyeKH 6epun­

JII1H npo6HTCH non npeceOM 11 Jf3MeJibllaiOTCH B IIIapOBbiX MCJlbHHIJ,aX MOK­

poro IlOMOJia. llpo6neHHC 6epMJIHH COilpOBO)I(naercH 3Ha'II1TCJibHb!M nbiJie­

Bbi)J.CJieHI1CM. JlnH npenynpe)l(nCHH.!I 3arpH3HeHHH I1pOH3BOnCTBCHHOJ'f cpenbi 

IlpCCCbl npo6JICHliH noJI)I(Hbi fihiTb pa3MCll(CHbl B lf30JIHpOBaHHbiX 60KCaX HJIH 

KaMepax, 0 KOTOpbiX rOBOpHJIOCb BbiWC. lllapOBbiC MCJibHHIJ,bi MOKpOrO IlO· 

MOJia, XOTH 11 HC Bep,yr K TaKOMy )I(C 3arpH3HCHI110, KaK IlpCCCbi, HO TaK)I(e 

noJI)I(Hbl fibiTb pa3MeUJ;eHbl B orneJibHOM Il0MCUJ;CHI111. 3ro o6opynoBaH11e 

(MeJibHHIJ,bi) Hy)l(naercH B H30JIHil,HH HC TOJlbKO KaK HeTO'IHHK aJp030JICH, HO 
11 KaK 11eTO'IHI1K 3Ha'IHTCJibHOrO WyMa. 

J13MCJ1b'ICHHbiH 6ep11JIJII1M Bblll(eJia'IHBaereH B peaKTOpax JTHJICHnHaMI1H­

rerpayKCYCHOH KHeJIOTOH, IIpOMbiBaerCH nHCTI1JIJJHpOBaHHOH Bonoif 11 cyiiiHT· 

eH B B116pocyiiiHJIKaX. CKJIOHHOeTb 6epHJIJI11H K 06pa30BaHI110 0KI1eJIOB B 

IlpHCyTeTBI1H Kl1eJIOpona BOJnyxa Bener K HC06XO}.J;HMOeii1 lf3MCJib'ICHHH ero 
B epene HHeprHoro raJa (aproH, a3or). 

OnrHMaJibHOe pa3MCll\CHHe o6opynosaHH.H MH rronyiJeH11H rropowKa -

KaeKa}.J;HOe. )ro Il03BOJIHeT ebipb!O IIpoxonHTb Bee JTaiibl H3MCJlb'ICHH.!I eaMO· 
TCKOM, non neifeTBHeM CHnbl TH)I(eCTH. 

Cbipbe noerynaer B np11eMHhiH 6yHKep, pacnoJIO)I(eHHbiH Han HCTHpare­

JieM, IlJIHTbl KOTOporo cpyrepOBaHbl 6epHJIJII1eM. l13MeJib'leHHbiH MarepHarr 
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nona,u,aeT Ha KJIBCCR<I>RKBTOp, B Ka'!eCTBe KOTOpOfO MO)I(eT 6hiTb BR6pOCRTO. 

KOHARI!HOHHhie qacTRUhi, npornenlillle qepe3 BR6pocRTO, co6HparoTCH B KOH­

niiiHep AJIH RCnOJib30BBHRH Ha nocnenyiOIURX onepauRHX, a OCTaJibHbie B03-

BpamaiOTCH Ha nOBTOpHOC RCTRpaHHe. I1HepTHbiH ra3, 3anOITHHIOIURH BCIO 

CRCTCMy, HaxO)J;RTCH non )J;aBITCHReM, npeBbilliaiOIURM aTMOC<I>epHOe. 3TO 

o6yciTOBJIRBaeT Henpepb!BHOe Bbi)J;CJleHRe a3p030ITeH 6epRJIJ1RH R3 CRCTeMbi, 

B CBH3H C '!eM HapHAY C TIUaTeJibHOH repMCTR3aul1eH BCeH CI1CTeMbl 11 Tpex-

30HaJibHOH nnaHHpOBKOH He06XOAJiMO ycrpaRBaTb MCCTHbiC OTCOCbi OT Y3JIOB 

Hai160Jiee BCpOHTHOfO Bbi)J;CJleHRH a3p030JICH: CaJibHRKI1, pa3bCMbi R T.IT. 

Bee ynpaBneHHe npoueccoM norr)I(HO ocymecrBnHl"bcH 113 onepaTopcKOH 

30Hbi. 

B Ka'ICCTBC MCJ1b'II1TeJIH MOfYT fibiTb RCITOJib30BaHbi ynapHO-BHXpCBbiC 

MCJibHHIIbi, B KOTOpbiX H3MeJib'leHHC npORCXO)J;HT np11 coynapeHI111 'laCTI1II 

npyr C ApyroM R C TBep)J;OH nperpa)J;OH ITpH B11XpeBOM )J;BI1)1(CHHH 113Memqae­

M0f0 MarepHaJia. B OTJlHqJie OT 11CTHpaTCJICH MeJibHRIIbl nO'ITH He Tpe6yiOT pe­

rynRpOBKI1 BO BpCMH pa60Tbi. 

TipR pa6ore BH6poo6opynoBaHRH MOryT B03HI1KaTb He6rraronpRHTHbie 

CaHI1TapHbie ycrrOBI1H. Pa3MemeHI1e noro o6opynoBaHI1H B repMeTI1'1HbiX 

60KCax HJI11 KaMepax, 06eCITC'IeHHbiX )J;OCTBTO'IHO MOIIIHOH BCHTI1JlHI!HeH, C0-

3/];aeT 6e3onacHbiC ycnoBI1H Tpyna AJIH o6crry)I(HBaromero nepcoHana. Oco6o­

ro BHHMBHHH Tpe6yeT CaHI1TapHO-TCXHJ1qCCKOC 06CCITC'ICHHC CMeHbi CI1TO­

BbiX ITOJIOTeH BR6pOCHT. ilpH 3TOH onep8IIHI1 HeH36C)I(CH TCCHbiH KOHTBKT 

nepCOHaJia C ofiopy)J;OBaHHCM, 3arpH3HCHHbiM MCJ1K0/];11CITCpCHbiM ITOpOlli­

KOM, If B03/];CHCTBHC Ha Hero 60Jibllii1X KOHIICHTp8I111H 83p030JieH 6ep11ITJIRH. 

OnpenerreHHYIO pom B oJnopoBneHI111 ycrroBI1i1: rpyna MO)I(CT CbirpaTb 11C­

norrb30BaHI1e nepC)J;BI1)1(HOH <l>lUibTpOBCHTI1JIHIIHOHHOH ycTaHOBKH, pa3MCIUa­

CMOH B03J1C BCKpb!BBCMOfO BH6paropa. B MCHblliCH CTCITCHH TaKOH )!(C J<I>­

<PeKT MO)!(CT 6biTb ITOJIY'ICH np11 ITOCTOHHHOH pafiOTC CHCTCMbl ITHCBMOOTCO­

COB, C ITOMOIUbiO KOTOpbiX np0113BO)J;HTCH 0'111CTKa pa60'II1X ITOBCpXHOCTCH OT 

6ep11JIJ111H. 

l1CKJIIO'ICHHC R3 npouecca CHTOBOH KJIBCCH<I>RKBU11H MO)!(eT B 3H8'111TCJib­

HOH CTCITCHH 03/J;OpOBHTb ITpOH3BO)J;CTBCHHYIO cpe)J,y. llp11 6eCCI1TOBOH KJiaC­

CH<i>HKaU11H p83/];CJ1CHI1C nopOUIKa np011CXO)J,HT B annapaTaX TI1ITa "UHKJIOH". 

5.3. fHrHeHa TJlYAa npu pa6ore c paCTBopHMbiMH 

COC)J;HHCHHJIMH 6epHJIJ1HH 

He6naronpHHTHOe Bo3neH:crmfe pacTBOp11MbiX coenHHeHI1H 6epHIIJII1.H Ha 

nepCOHaJI CB.H3aHO KaK C Henocpe)J;CTBCHHbiM ero KOHTaKTOM C 6ep11JIJII1HCO­

)J;Cp)l(alUHMH paCTBOp8M11, 3arpH3HCHHbiMI1 pafi0'111MH ITOBCpXHOCTHMH If cneu­

O)J,C)I()J,OH, TaK If C 3arpH3HCHHCM B03)J;yxa pa60'IHX nOMCIUCHHH a3p030Jl.HMH 

H nap3MI1 6epHITJII1eBh!X COC)J,HHCHHH. 

Bo BpeM.H pa6oTbi c pacTBopaMH o6pa30BaHI1e aJp03orreH: npoHcXOART 

np11 neperrHBaHI1H, nepeMCiill!BBHI111 (B oco6eHHOCTI1 npH 6ap60Ta)!(e) If Bbl· 

nap11BaHHH. HeKoTopbie coeni1HeHRH 6epHnrrHH (ranoreHH)J,hi, aueTaThi H T.n.) 

JieTy'IH If MOryT nepeXO/];HTb B B03)J;YX B BH)J;C napOB C ITOCJie)J;yiOIUCH KOH· 

neHcaiiHeif B · aJp030ITI1. BbiCOXIill!H pacTBop, nonaarn11ii Ha noBepxHOCTb, 

TaK)I(e MO)!(eT fibiTh 11CTO'IH11KOM o6pa30BaHI1H a3p030J1CH ITp11 pa3JII1qHbiX 

B03)J;CHCTBRHX Ha 3arp.H3HCHHYIO noBepXHOCTb. 

B na6opaTopHhiX ycrrOBHHX npouecchi, CBH3aHHhie c nepeMernRBaH11eM, 

HarpeBaH11CM paCTBOpOB 11JII1 npOBe)J;CHHeM X.HMI1'1eCKI1X peaKI!HH, np11 KOTO· 

pbiX Bhi/];eJIHIOTCH nap 11 f83hi, npe)J,CTaBITHIOT cymecTBeHHYIO OITBCHOCTb B 
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OTHOlliCHHH 3arp.H3HCHRH 6ep.HJIJIHCM B03AYI1lHOH Cpe)J;hi. Bee TBKI1e onepa­

J.U{H )J;OJI)I(Hhi npOBO)J;HTbCH B BhiTH)I(HbJX lliKBtPBX RJIH 60Kcax, o6eciTe'leH­

HbiX Bh!TH)I(HOH BeHT.HJIHIIHeii CO CKOpOCTbiO }J,Blf)I(CHHH B03)J;yxa B pafioqeM 
npOeMe He MCHee 1,0 M/c 11 pa3pe)I(CHI1eM He MCHee 200 MM BO)J;. CT. 

B npOMhilliJieHHhiX ycnoaRHx o6opyAOBaHHe, np11 pa6oTe KoToporo Mo­

ryr C03)J;BBaTbCH YCITOB.HH AJIH Bhi)J;eiTeHI1JI 83p030J1CH, )J;OJI)!(HO p83MCIUBTb· 

CH B noMemeHHJIX, HaXO/];HIU.IfXC.H ITO)]; pa3pC)!(CH.HCM He MeHee 5 MM BO)J;. CT., 
o6ecneqi1BBCMhiM pa60TOH BbiTH)!(HOH BCHT11l1HIIH11. 

ilp.H pafiOTe C paCTBOp11MhiM.H COC)J;HHCHRHMH fiep.HJIITH.H OC06oe 3HB'ICHHC 

HMCCT ITpOtP.HJIBKTHKa ITOpB)!(CHHH KO)!(.H H CJ1H3HCThiX, OCHOBHhiM HanpaBJIC· 

HHCM B KOTOpOH HBITHCTCH npe)J;OTBpameHHC HCIIOCpCIJ;CTBCHHOfO KOHTBKTB 

UepCOHaJia C paCTBOpBMH, CO)J;Cp)!(amHMH COC)J;HHeHHH 6ep.HJIITHH, ITyTeM 

3BTOMBTH3a!IHH H MeXaHH38UH.H ITpOH3BO)J;CTBeHHOfO rrpouecca H IJ;11CTaHIIHOH­

HOro yrrpaBITeHI1H TeXHOJIOrmeCKI1M 06opy)J;OBaHHeM. Hapli)J;y C 3THM Heo6-

X0/];11Ma 3BIUHTa KO)!(HhiX noKpOBOB 11 CJ1H3HCThiX OT ITOIIa)J;BHHH lia HJ1X 
paCTBOpOB. 06ecneqeHHe 38IU.IfThi peaJIH3yeTCH ITpe)J,OCTaBJieHHeM nepcOHaJiy 

KOMlll1eKTa CITCUO/];e)!()J;hJ B COOTBCTCTBHH C Tpe60BaHHHMH TCXHHKH 6C30· 

nacHOCTH. TipH onpe~J;eneHHH Heo6xoAnMoro KOMIIJieKTa cneuone)l(nhr Y'IH­

TbiBarorcn: OfibCM pa50T, CTCITCHb B03MO)!(H0f0 KOHTaKTa C 6epHl1JIHHCO)J,Cp­
liCIUUHMH paCTBOpaMH .If HX arpeCCHBHOCTh. 

Oco6hre Tpe6oBaHH.H AOJI)!(Hhi npenbHBITHTbCH K OT)J;CJIKe rroMemeHHH. B 

1I860paTOpHHX If Ha pa60'IHX Y'IBCTKaX, f)J,C HCITOJ1b3YIOTCH If XpaH.HTCH COC)J,H­

HeHHH 6ep.HJIJIHH, BO H36C)!(aHHe HaKOITJICHHH 38fpH3HCHHH HB ITOBCpXHOCT.HX 

KOHCTPYKIIHH H 05pa30BaHHH BTOpliqJiOfO HCTO'IHHKa Bbi)J;CJieHRH a3p030JieH 

B OT)J;eJIKC ITOMCIUCHHH CJICIJ;yer IIpHMCHHTb JICfKOMOIOIUHCCH, HCKOpp03R­

pyiOIURe, rJIB)J,KHe MarepHaJibi, cna5o cop5Hpyroume 3arpH3HeHHe. 3TH noMe­

IUCHHH )J;OJl)I(Hbi fibiTb OfieciieqeHbi yfiopO'IHhiM HHBCHTapeM If CpCIJ;CTBaMH 
O'IHCTKH pa60'IHX IIOBCpXHOCTeft. 

5.4. furneHa rpyna npu pa6ore c HepaCTBopHMbiMH 

COC)J;HHCHHHMH 6epHJIJIHH 

ilpH pafiOTC C HepaCTBOpHMbiMH COC)J;HHeHI.fHMH fiep.HJIJIHH OC06yro OIIac­

HOCTb ITpC)J,CTBBJlHIOT HX 83p030JIH. Hal.f6onee HHTCHCHBHBH reHepBIIHH 

8Jp030JICH OTMC'IaCTCH IIpH BC)J,CHHH BbiCOKOTCMIIeparypHbiX ITpOIJCCCOB. 

MexaHH3M o6pa30BBHHH aJp03oneft B JTOM cnyqae CBH3aH c HcnapeHHeM Be­

mecrBa, KOpp03HCH H pa3pyrneHHCM ITOBepxHOCTHb!X CJIOCB MCTaJIJia ITpH 
HarpeBaHHH. 

,llnH npe)J;OXpaHeHHH nepcOHaJia OT Bpenaoro B03)J;CHCTBHH 6epHJIJIH.H 

CJICAYCT DpHHHTb MCpbl K ynaBJIHBaHHIO aJp030ITeif B MCCTax HX o6pa30Ba­

HHH. ilpH Be)J,CHHH CTaUHOHBpHblX IIpoueccOB (IT!IaBKa, pa3JIO)!(CHHe H T.II.) 

He06XOAlfMO CTpOroe C06ITIO)J,CHHC IpCX30HaJibHOH CHCTCMbi pa3MCIUCHHH 

o6opy~J;oBaHHH. HaH6onee J<I><PeKrHBHbiM MeporrpHHTHeM rro CHH)!(CHHIO 3a­

rpH3HeH11H B031J;yXa 6epHJI!IHCM HBJIHCTCH rrepeXO)J; Ha ITJiaBKy B BaKYYMHbiX 
neqax. 

Hap.Hi::W C o6pa30BaHHCM a3p030Jieii: ITpH ITJlaBKe, KOTOpOe MO)!(eT pac­

CMHTpHBBTbC.H KBK IICpBH'IHOe, onpeiJ;eJieHHYIO pOIIb HrpBIOT BTOp11qJihJe HC­

'fO'IHHKH, TBKHe, KBK HCIIOJib30BBHHb!C THfJIH, H3J10)!(Hlfl.\hl H IJ;pyroe 3arpH3-
HOHHOe fiepHJIJIHCM o6opyi:J;OBBHI1C H HHBCHTBpb. 

KaK y)l(e OTMe'laJIOCb paHee, OCHOBHbiM CTIOC060M IIOJiyqeHHJI 113)J,CJIHH 

H:J 6cpHIIJl11.H HBJIHIOTCH MeTO)J,hl IIOpOlliKOBOH MeTannyprHH. III11pOKOe 

JlllcrrpocTpaHeHHe HalliJio rop.nqee npeccoBaHHe. B 3aBHCI1MOCTH OT o6opy~J;o-
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B3HH.II H rpe6oBaHHH, npe)J,'MIBJJ.IICMbiX K rrpOAYKIIHH, HCXO)J,HOC Cblpbe 

nopowoK Meranna - 3arpy)Kaerc.ll B rpaqmrOBbiC npecc-cpopMbi 111111 B 6yH­

Kep, orKyAa npo11cxo)J,Hr aaroMarH'lecKoe HanonHeHHe npecc-cpopM. BbiCO­

Ka.R: )J,HcnepcHOCTb nopowKOB c03)J,aer 6onbWHe rpytutocrH npH repMerH3a­

U11H OOMCIUCHHH 11 60KCOB, B KOTOpblX 06bi~O pa3MCIU3CTC.II o6opy)J,OBaHHC 

ropHqero npeccoBaHHH. OpeAynpe)l()leHI11Q pacnpocrpaHeHI1.11 aJp03orreii 3a 

npeAeiibi y'lacrKa rop.R:'lero npeccoBaHI1.11 Heo6xoAHMO YACII.IITb oco6oe BHH­

MaHHe, T3K K3K B rrpOTHBHOM crryqae MO)KCT 11pOH30HTI1 33fp.113HCHHC 

B03AYUIHOH cpe)J,bl COCC)J,HHX OOMCIUCHHH. 

B 11pouecce npeccOBaHH.II Ha noBepxHocrH rpacpHrOBbiX cpopM npoHcxo­

AHT KYMYII.IIIIH.II HeKoroporo KOJII1'lecrBa nopowKa. BB11AY cneiiHcpH'lecKHX 

crpyKrypHbiX CBOHCTB rpacp11ra HC33BHCHMO OT CI10C06a 3cpcpeKT11BHOCTb 

O'li1CTKI1 cpaBHI1TCJJbHO HH3Ka. Opecc-<t>opMbi B nepHOA HX xpaHeHH.II .IIBJI.IIIOT­

c.ll 11CTO'JHI1KOM Bbi)J,CJICHH.II 33p030JICH. 11HTCHCHBHOCTb Bhi)J,CJICHH.II a3p030-

JJCH 6JJH3Ka K 0,3 Mf·M2/q, B 11pouecce xpaHeHH.II npecc-<t>opM Jra BeJJH'lH­

Ha H3MCH.IICTC.II O'JCHb MC)J,JJCHHO. 0rCIO)J,3 craHOBHTC.II OOH.IITHOH He06XO)J,H­

MOCTb H3JJH'lH.II yKpbiTHH, 06CCI1C'lCHHb!X BbiT.II)KHOH BCHTI1JJ.IIUHCH, )J,JJ.II xpa­

HCHH.II orpa6oraHHbiX npecc-<t>opM. 

B 33BI1CHMOCTI1 OT 11CI10Jib3YCMOfO MCTO)J,a npeCCOB3HI1.11 MOryr 6b!Tb 110-

JJY'lCHbl roroBbiC 113)J,CJJH.II 11IIH 3aroroBKH. B JTOM crryqae 33KlliO'lHrellbHOH 

onepaUHCH .IIBJI.IICTC.II MCX3HH'lCCKa.ll o6pa60TKa. flpH MCX3HH'JCCKOH o6pa6or­

KC 3arp.113HCHHC B03AYUIHOH cpe)J,bl o6ycrrOBJJCHO CTCI1CHb10 TO'lHOCUI pa6or 

11 KnaccoM 'li1CTOTbi OTACIIK11 npOAYKU11H. Op11 rpy6oii o6pa6orKe o6pa3yer­

C.II OrHOCHTCJJbHO 60JibWOC KOJIH'lCCTBO KpynHO)J,HCOCpCHblX 3Jp030JICH. flpH 

110Bb!WCHHH CTCI1CHH rO'lHOCrH 11 KJI3CCa 'lHCTOTbl Or)J,CJIKH, np11 )J,OBO)J,O'lHbiX 

onepaum1x c yMeHbWCH11CM pacxo)J,a Meranrra pacrer AOJI.II MCllKO)J,Hcnepc­

HOH cpa3bi a:Jpo3orreii. YMeHbWCHHe pa3Mepa qacrHu a3p03oneii cnoco6crayer 

11x 6orree rny6oKOMY npoHHKHOBeHHIO Brrry6b 110 AhiXaieJibHOMy rpaKry. Ha­

npMMep, CCJII1 33p030JJH C 'l3CrHUaMI1 pa3MepOM 6orree 10 MKM 33)J,Cp)KHB3-

IOTCH B HOCOrJIOrO~OH o6rracr11 (8%) H B rpaxeo6pOHXI1aJibHOM Or)J,eJJe 

(72r/{), a B aJibBeOJJ.IIpHbiH OT)J,CJI He npOHHK310T, TO 12% 33p030J1CH C 'l3CTH­

U3MI1 p33MepOM MCHee ] ,5 MKM 33)J,Cp)K11B3IOrC.II B aJibBeOJJ.IIpHOM Or)J,eJI~ 
11 COBCeM HC 33)J,ep)K11B310TC.II B HOCOfJIOrKe. 

Orcro)J,a norl1'lCCKH BbiTeKaer Heo6XOAHMocrb 6onee crpororo noLI,Xo­

,a;a K 33KJIIO'JHTeJibHOMY JT311Y o6pa6orKH 113)J,CJIHH. 3ro Bbl3b!Baer Heo6xo­

,IJ;HMOCTb KOHCrpyHpOB3HHH pa3JJH~b!X rHOOB yKphiiHH 11 OrCOCOB. TaK, HMe­

wrc.ll yKpbiTHH, B KOTOpbie ll0MCIU310T BeCb MCraJIJI006pa6aTbiBaiOJUI1H CTa­

HOK. TaKOC yKpbiTHC MO)KCT 6b!Tb HC00Jib30B3HO TOJibKO )J,JJH craHKOB He-

60JJbWOfO pa3Mepa, y KOTOpblX paCCTO.IIHHC OT o6pa6aTbJB3CMOH llOBCpXHOC­

TH neTarrH AO rna3a craHO'lHHKa c yqeroM Ha.JIH'lH.II yKpbiTH.II He 6yner npe­

BbiWaTb 30--50 CM. KpoMe roro, 11pH 00BbiWeHHI1 CTCI1eHH TO'lHOCTH pacrer 

norpe6HOCTb B KOHrpone 'lHCrOrbi H K3'lCCrBa, Be)J,yiUa.ll K yqaiUCHHIO JaMe­

pOB )J,Craneii, 'lTO, B CBOIQ O'lCpC)J,b, rpe6yeT peryn.llpHOfO OTKpbiB3HH.II yKpbl· 

TI1H, 11, cnenoBaTeJibHO, HapyweHH.II repMeTI1'lHOCTI1. 

8 H3CTO.IIIUCe BpCM.II B npaKrHKC MeTaJIJI006pa60TKI1 WHpOKOC pacnpO­

crpaHCHHC 110JJY'lHJIH 'JaCTH~biC yKpbiTH.II o6pa6aTbiBaeMbiX )J,CT3JJCH (KO)Ky­

XH, IUHTKH 11 T. n.) ll MeCrHhie BCHrHJJ.IIIIHOHHbiC orCOCbl )J,JJ.II YAaJICHI1.11 a3p0-

30JICH HerrocpeACTBCHHO or pe)Kymero HHCTpyMeHTa (pe3ua, cppe3hi, cBeprra 

H r. 11.). ,llJI.II 110Bh!WCHH.II 3cpcpeKTHBHOCTH MCCTHOH BhiT.II)KHOH BCHrHJJ.II­

UHH 1JCJICC006pa3HO HCOOJJb30BaHHC CMCHHbiX BC3Ch!B310IUI1X Haca)J,OK. <l>OpMa 

H p33MCp H3C3)J,OK )J,OJJ)I(Hbl o6ecne'JHB3Tb HaH60JJCC OOJIHh!H 3aXBar 33p0-

30JibHhiX qacrHU, o6pa3YWIUHXC.II np11 pa6oTe HHCTPYMCHTa. EnaronpH.IITHhiH 
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pe3yJJbTaT 06CCI1C'lHB3CTC.II rrpHMCHCHHCM OXJia)K,IJ;31QJUHX )KH,IJ;KOCTCH (3MYJib· 
CHH), KOTOpbie AOJI)I(Hhi 3axBaTbiBarb qacrHI!hi Merarrna. 

llp11 IliJJHcpOBaHHH ll OOJIHpOB3HHH B03M0)KH0 3arp.R:3HeHHC rrpOH3BO,IJ;CT· 

BeHHoii cpeAhi 11peHMymecrBCHHo MeJIKOAHcnepcHhiMH a3p030JIHMI1. B JTOM 

CJJyqae COBCpWeHHO He)J,OI1YCT11Ma cyxaH o6pa60TKa 110BepXHOCTCH. llpH HC­

IIOJJb30B3HHH JMYJJbCHH a3p030JibHOrO 3arp.R:3HCHHH BOJ)J;yxa pa60'lHX OOMC· 

meHHii 11paKrH'leCKH He npoHcXOAHr. OnHaKo Heo6xoAHMo cne)J,HTb Ja rrpeny­
npe)K)J,eHHeM pa36pbi3fHBaHHH orpa6oraHHoro pacrBopa. 

0rpa6oraHHb!C JMYJibCHH CJIC)J,YCT C0611p3Tb B repMCTH~biC CMKOCTH. 

Ecnu HCB03MO)KH0 H3BJJC'JCHHC HaXO)J,HJUCfOC.R: B JMYJibCHH 6epHJIJJHR, TO 3a­

XOpOHCHHC JMYJibCHH )J,OJI)KHO OCYJUCCTBJIHTbCH C C06JJIO)J,CHHCM rrpaBHJI 
33XOpOHCHH.R: 6epHJJJIHHCO)J,Cp)KaJUHX OTXO)J,OB. 

TaKHM o6pa30M, IIpH pa60TC OT)J,CJibHb!X CTaHKOB HJJH C)J,HHHU o6opyno· 

B3HH.R: OCHOBHYIO pOJJb B C03)J,3HHH 6nar011pHHTHb!X ycJJOBHH rpyAa Hrpaer 

MCXaHH'JCCKaH BCHTHJIHUHH. ECJIH Bhi)J,CJICHHC a3p030JJCH 11p0HCXO)J,HT JIO· 

KaJibHO, TO ITCpBOe MCCTO )J,OJI)KHO llpHHa)J,JJC)KaTb MecrHOH Bb!HDKHOH 

BeHrHJIHUHH, a Bb!TJ!)KH3H BCHTHJJHUHH B 3TOM crryqae BbliiOJJH.R:CT IIO)J,C06Hy!Q 

<l>YHKUMIO. B cnyqae paccpenoTo'leHHoro pacrrono)KeHHH HCTO'lHHKOB 3arpH3· 

HCHH.R: npOH3BO,IJ;CTBCHHOH CpC,iJ;hl IIpH HCB03MO)KHOCTH IIOJIHOH JJOKaJIH3aUHH 

a3p030JJCH C IIOMOilJhiO MCCTHOH BCHTHJJHIIHH OCHOBHaJ! Harpy3Ka JJO)f(HrCH 

Ha 06JUeOpMCHHYIO BCHTHJI.IIIIHIO. llpH JTOM HC06XO)J,HMO Y'lHTbiB3rb, 'ITO Xpa­

HCHHC H TpaHcrroprHpOBKa 113)J,CJIHH 113 6epHJJI111.11, O'lHJUCHHb!X Or llOBCpXHO­

CTHOfO 3arpH3HCHHH, He BCAYT K CKOJibKO-HH6y)J,b 3aMerHOMy 110BhiWCHHIO 

KOHUCHTp3U11H 6ep11JIJIH.R: B IIOMCJUCHI-IH, a IIOJrOMY TaKHe H3)J,CJJI1.11 HC ,IJ;OJJ)K­

Hbl paccMaTp11BaTbCH K3K ITOTCHU11aJibHb!C HCTO'JHHKH o6pa30BaHH.R: a3p030· 
neii 6epHJIJJHH. 

5.5. Mero)J,bi, o6'beM 11 rrepHO,llH'IHOCTh KOHTpOllR 

yCIIOBHH Tpyna IIpH pa6ore C 6epHJJJIHCM 

3a)J,a'laMH C3H11T3pHO-fi11'11CHI1'1CCKOfO KOHipOJJll ycJJOBI1H rpy)J,a llBJlRIOT­

CR OUCHK3 CTCIICHI1 3arpH3HCHHOCrl1 06bCKTOB I1p0113BO)J,CTBCHHOH cpC)J,bl 

(B03)J,yX, ITOBCpXHOCTM), cpC,iJ;CTB HH)J,I1BHAYaJibHOH 33IUI1Tbl (CI13) H 

KO)I(Hb!X ITOKpOBOB pa60TaiQIU11X flO cpaBHCHI110 C COOTBCTCrByiOIUHMI1 )J,O­

HYCTI1MblMI1 ypOBHHMif, a TaK)KC OUCHKa 3cpcpeKTI1BHOCTI1 camnapHO-TCXH11'1C­

CKHX 11 npyri1X MCpOHp11HTI1H, HarrpaBJICHHbiX Ha YMCHbWCHI1C BpC)J,HOfO B03-

)J,CHCTBI1H npOH3BO)J,CTBCtfHbiX cpaKTOpOB Ha HCpCOHaJI. 

Pa3ITH'IaiOT )J.Ba BM)J,a KOHrporrH ycrroBHH rpyna -- nrraHOBo-nepHOAI1'le­

cKHH 11 HHCfiCKU110HHb!H. 0naHOBO-nep110/1,11'lCCKHH KOHTpO!lb ocymecTBJIHer­

CH HpC11,IIp11HTHCM CHJJaMI1 COOTBCrCTBYIOIUCH CJJy)K6bi OT/],CJJa reXHHKH 6C30-

rraCHOCTH. 0H npOBO)J,HTCll B COOTBCTCTBI111 C fO/],OBbiM IIJiaHOM, npCAYCMa­

tpHBaiOIUHM HC06XO/],HMbiC 06bCM H nep110)J,H'lHOCTb KOHTpOJJH. 

11HCOCKUHOHHbll'f KOHlpO!lb OCYIUCCTBJlHCTCH CI1JJaMH IIpOMbiWJlCHHOH 

CaHHrapHOH rra6oparop1111 C3HI1rapH0-3lli1/1,CMHOJIOfi1'JCCKOH CTaHIIHH (C3C), 

o6cny)f(MBaroweii npennpHHTHe. OH rrpOBO/J,HTCH IJliH yro<JHCHHH caHI1rapHO­

rHrHeHH'lecKoii o6qaHOBKI1 Ha OT)J,CJJhHb!X 11pOH3BO)J,CTBCHHb!X y'laCTK3X 11 

pa60'JI1X MCCT3X B UCJJHX OUCHKH 3cpcpeKTI1BHOCTH IIJJaHOBO-IICpHO)J,H'ICCKOfO 

KOHlpOJIH. 06bCM 11 nepHO)J,H'lHOCTb HHCfiCKUHOHHOfO KOHTpOITH IIJJaH11py­

IOTCJ! C YlJCTOM ,IJ;3HHblX fl1l3HOBO-OCpH0/1,H'JCCKOf0 KOHTpOJIH H pe3yJJbT3TOB 

MC)J,HUHHCKOfO H36JJIO)J,CHHH 33 COCTOJ!HI1CM 3iJ.Op0BbH IIepCOHaJia. 

llpH pa6ore C 6epHITJJHCM 11 ero COC)J,I1HCHHJ!MH 06H3aTCJibHOMy KOHrpO· 

1110 110/],J!C)f(aT: B03iJ.YX pa60'lHX, 6biTOBbiX 11 npyr11x BCI10MOfaTCJibHb!X ITOMe­

IUCHHH, OOBCpXHOCTI1 o6opy,iJ;OBaHHH, CTCH, f!OJJOB 11 )J.pyrHX KOHCrpyKTHB· 
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HbiX :meMeHroB noMemeHHif, erreuone)[(}l,a, norronHHrenbHbie Cl13 (KpOMe 
Cl13 pa30Boro noJib30BaHHH), i<O)I(}{bie noKpOBbi nepeoHana. 

KOHipOJib B03,o;yxa pa60'IHX nOMemeHHH npOBOAHTeH B UeJIHX eBOespe· 

MeHHorO npHHfl:THJi Mep npH 06HapylKeHHH nOBbiiileHHOH KOHUeHtpaUHH 
BpellHblX a3p030JieH HJlH nnaHHpOBaHHH MeponpHHIHH no YJIY'IIIleHHJO yeno· 

sHif rpyna. 
.IlJIH or6opa rrpo6 a3p030Jieif npH nnaHOBO·nepHOJJ.MqeCKOM KOHipOJie 

o6opynyercn craUHOHapHbiH nocr, pacnonaraCMbiH na ypoane AbixaHHH B 
TaKOH TO'IKC llOMeUleHHH, rne MO)I(}{O Bb!HBHib xapaKTCpHOe H3MeHeHHe 

KOHUCHipaUHH a3p030JICH B llaHHOM llOMemeHHH. fipH Bbi60pe TO'IeK OT60· 
pa cne,o;yer H36eraTb yqacrKOB, Ha KOTOpblC MOlKCT OKa3b!BaTb BJUfHHHe 

B03llYX COCCAHHX nOMCUleHHH, a TaKlKC yqaCIKOB, rne B03MOlKHO o6pa30· 

BaHHe JaeroiiHhiX, HenpoaerpHBaCMbiX 30H. HpononlKHTCJibHOCTb or6opa 

npo6bi )J.OJllKHa COOTBCTCTBOBaTb nepHo,o;y B03MO)I(}{Of0 KOJIC6aHHH KOHUeH· 
rpaUHH a3p030JICH (npo)J.OJllKHTeJibHOCTb reXHOJIOfH'ICCKOH onepaUHH, 

CMeHbl H T. JJ..). 
Or6op npo6 aJp03oneH: nposo,o;Hrcn na <jJHmrpbi <I>nn. B Ka'!ecrse 

no6y,o;Hrenn um npH or6ope npo6 Ha crauHonapHb!X nocrax yno6Ho HC· 
ll0Jlb30BaTb BaKyyMHYJO CHCTeMy. 

B COOTBeiCIBHH e rpe60BaHHeM fOCT 12.1.005-7 6 "B03AYX pafioqeif 

30Hbl - 06IUHC CaHHTapHO·rHrHCHMqeeKHe rpe6oBaHHH" or6op npo6 npH 

nJiaHOBO·llepHO)J;MqeCKOM KOHTpOJIC ,O:OJilKeH rrpOBOllHTbCH ClKeeMeHHO. 

fipH OUCHKe J<jl<jleKTHBHOCIH reXHH'ICCKHX MeponpHHTHH flO CHHlKC· 

HHIO KOHIICHtpaiiHH a3p030JieH B B03)J;yxe pa60'!HX nOMCUleHHH rrpo6bi 

or6Hpa10r na pa6o'leM Mecre HJIH B 30He o6cny)I(HBaHHH o6opynosaHHH Ha 
ypoane ,O:biXaHHH. 

BpeMH or6opa H cKopocrb acnHpaiiHH Bbi6HpaJOrc.fl raKHMH, qro6hi 

Ha <jJHmrpe MOrna naKonHrhc.fl noeraroqnoe nnn yaepennoro onpenene­
HH.fl KOJIHqecrao 6epHnJIH.fl. Hpo6bi OT6npa10r H3 <jJHmtpbi <I>nn, yKpenneH· 

Hbie B <jJHJibrponeplKarene. B Kaqeerse acnHparopa Moryr HerrOJib30Barbc.ll 
JIJ06bie no6y,o;HTCJIJ-! THfH C )J;OCTaTO'IHOH npOH3BO)J;HTCJlbHOCTbJO (HanpnMep, 
acnHparop rHna HPY). no oKoH'!aHHH or6opa <Pnmrp ,o;onlKeH 6biTb noMe· 

II!CH B rpaHcnoprnyJO Kaccery. 

HpH ouenKe 3<jl<jleKrnanoerH caHHrapHo-rexHH'IecKnx MeponpHHrHii H 
KOHKpem3aUHH canHrapHoii o6eraHOBKH nomKHo 6biTb oro6paHo noeneno­
nareJibHo HeKoropoe KOJIMqecr:ao npo6. qncJio nocnenoaarenbHO oro6pan­
HhiX npo6 n MO)I(er 6biTb onpeneJieHo no <jlopMyne n = 2 m - 1, rne rn­
llOK33aTeJib Ha)J;C)I(HOCTH. 

HoKa3areJib na,o;elKHOCTH BbipalKaer 411CJIO nocJienosareJibHbiX npo6 c pe-

3YJibraroM HC Bbiiile 3a,O:aHHOf0 (HanpHMep, CpC)J;Hfl:fl: KOHUCHip3UHH a3p0· 
30JICH AO llpOBC)J;eHHH OUCHI1BaeMOf0 CaHI1IapHO·TeXHH4CCKOfO Mepollp11.fl· 

rll.fl). HoKa3arem nanelKnocru onpenenjJJOT OllbiTHbiM nyreM c yqeroM 

KOHKpetHbiX ycJIOBI1H rpy)J,a 11 TeXHOJIOf114eCKOrO npouecca. B OCHOBC onpe· 
)J;eJJeHIUI 3T0f0 llOK333TeJI.fl ,O:OJI)I(}{bl Jie)I(3Tb CBep,eH11.fl 0 xapaKrepe 113MeHe­

HHH KOHIIeHrpaU11H a3p030JieH: qeM 43Ule B03M0)1(H0 113MCHCHHC KOHUeH· 
rpaUHJi, TCM BbiiiiC ,O:OJJlKeH 6biTb llOKa3ateJlb Ha)J;C)I(H0CTI1. 06bNHO K03<jl<jl11· 

U11CHT Ha)J;ClKHOCTH KOJJe6JICTC.II B npenenax 2-4. 
.IlJIH rronyqeH11.fl Ha)J;e)I(HbiX pe3yJibT3IOB OAHOBpeMCHHO P,OJI)I(HO 6b!Ib 

OT06paHO HeCKOJlbKO npo6 (eep11H). Pa3MemeH11e 11 KOJIH4eCTBO T04CK 
or6opa orrpep,eJIHIOTCfl: KOHKpCIHOH 3anaqefl 11CCJIC,O:OBaHHfl:. fip11 or6ope B 
K3)1(,0:0H CCp11H no OP,HOH npo6e OUeHKa pe3ymrara 11CCJJe,o;OBaHHfl:"HC npen· 
CT3BJIHer CJIO)I(HOCTI1. B cnyqae or6opa HeCKOJlbKI1X npo6 OnHOBpeMeHHO MO· 

ryr B03H.HKaTb OCJI0)1(HCHI1.fl, CBJI33HHbie C OTHeceHI1eM cep1111 B rpynny npo6, 
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npeBbllllaiOUlHX HJJH He npeBb!WaiOlllHX 3a,o;aHHyiO BeJIHtlHHy, JJiec& B03M0)1(· 

Hbl eneLJ,yJOlllHe CHty3UHH: Bee llp06bi npeBbiWaiOr (He npeBbiii13IOT) 33LJ,aH­

HyiO aen11'!HHy HJII1 qaerb npo6 npeBbiiilaer (He npeBbiiilaer) 3aLJ,aHHyiO senu­
qHny. 0IIeHK3 rrepBOH eHTY3IIHH B llp11HUHfle HHqeM He 0TJIH43eTe.ll OT OUeHK.H 

BTOpOH CI1TY3UHH, llp.H KOTOpOif eepHH MO)I(eT 6biTb OTHeeeH3 K He llpCBbl· 
IIlaiOmeif 3aLJ,3HHyiO BeJJI1qi1HY TOJibKO B TOM enyq3e, eeJI.H cpeLJ,HH.II KOHIIeH­

Ip3UHJi 33p030neif B JTOH eep.HH erarl1eTMqeeKH LJ,OeTOBepHO HH)I(e 33JJ.3HHOH 
BeJI.Hqi1Hbi. 

B 3aBHei1Moerl1 or H33HaqeHHH p3604HX rroMemenHii npH KOHrpone 33· 
rpH3HeHH.fl pa6oq11x nosepxHocreii noene renepani>HoH: y6opKH onpenemtiOT 

Kaqeerso OTMhiBKH rroaepxHocreii o6opynoB3HHH H orp3)[(}l,aiOlllHX KOHer­

PYKUHii H OIIeHHB3IOT eaH11T3pHoe coerOJIHHe. B o6o11x cnyqa.~~x nnorHocrh 33· 
rpH3HeHHH (M3eca 33fpH3HJIJOUlero BemeeTB3 H3 eLJ,.HHHUY llJ10Ul3LJ,H) He 

LJ,OJJ)I(H3 npeBbiii13Th H.llY. Uem KOHrpon.fl - npeLJ,ynpe)I(LJ,eHHe 33rpH3HeHHJI 

B03AYX3 p3604HX noMemenHif 33 eqer penHcrrepc.HH noaepxnocmoro 33rpH3· 
HeHHH H CHI1)1(eH11e ypOBHeH 3arpH3HeHI1JI CfleUOLJ,e)I()J.bi H KO)I(HbiX fiOKpOBOB 
nepcoHan3, o6ycnosneHHbiX HerroepeLJ,crBeHHbiM KOHraKrOM nepeoaan3 c 
33fp.113HeHHbiMH llOBepXHOCTfl:MH. 

3arpH3Hennocrh noaepxaocreii onpeLJ,eJI.fiiOT MeroLJ,oM M33KOB. Heo6xo­
LJ.HMbie M3repHaJibl H 06opyL!,OB3H.He LI,Jlfl: B3.fiTHJi Ma3KOB CJie,o;yiOUlHe: B3THbie 

T3Mfi0Hbl MaCCOH 0,2-0,3 r, 1-2%-HbiH p3eTBOp COJIJIHOH KHCJIOTbi, II11Hller, 

Ip3<jl3per H3BeCTHOH f!Jl0Ul3,0:H, fiOJIH3THJieHOBbie M3pKHpOB3HHbie KOH• 
Beptbl, 6JJOKHOT, Kap3H,0:3Ill. 

H3 KOHrponHpyeMyJO nosepxnocTD H3KJiaLJ,b!BaiOr rp3<jlaper. Hpo6y or-
6HpaiOr rryreM rrpor.HpaHHH orp3HI1qennoii rpa<jl3peroM nosepxnoerH no­
cne,o;osareni>Ho rpeMH TaMIIOH3MH, 113 KOIOpbiX nepBbiC LI,B3 CM04eHbl 
p3CTBOpOM eOJIHHOH KHCJIOTbi, a rper.HH eyxoii. K3)1(LJ,bJH T3MfiOH noene He·· 
fi0Jib30BaHHH CKJ13LI,biB3IOT 3arpH3HeHHOH llOBepXHOCTbiO BHytpb H llOMemaJOT 

B 0,0:11H llOJIHJTHJieHOBbiH KOHBepr. 3<jl<jleKTHBHOeTb CHHT.Hfl: 33fpH3HeHHH 
LI,3HHbiM CIIOC060M llpH6JI.H)I(3eTC.fl K 60-10% H3 ypOBHe LJ,OIIyCTHMOH llJIOT· 
nocr11 3arpH3HeHHH. To4KH or6opa rrpo6 Bhi6Hp3IOT Ha HaH6onee 33rpH3HHe· 
MbiX yqacrKax. H3 K3)l(,O:OH T3KOH T04Ke )J;OJI)I(HO 6b!Tb OT06paHO He MeHee 
rpex npo6. 

Uenb KOHrponn K3qecraa CT11pKH eneuo,o;e)[(}l,hi - OIIeHKa creneHH 
3arpJI3HeH.HJI CfleiiO,O:e)I(,O:bl H J<jl<jleKTHBHOCTH ee O'WeTK11 AJIH CBOespeMeH· 

HOfO yerpaHeHHH OIJ3CHOCTH, B03HI1K310UlCH llpH KOHTaKre KO)I(HbiX IJOKpO· 
BOB C 3arpJI3HeHHOH CIIeiiO,O:C)I(,O:OH. KoHrpOJIIO IIOAJie)I(.HT K3)1(,0:3.11 napTHH 

CIICIIO,O:e)I()J.bi. KoHtpOJib MO)I(et OCYUlCCTBJIJITbCJI OAHHM .113 rpex MeTO,O:OB 

HJIH HX KOM6HHaUHeii: IIO co,o;ep)l(aH.HJO 6ep.HJJJI.HJI B IIpOMbiBHOH BO,O:e, MeTO· 
,O:OM BaKYYMHpOBaH11.fl, KaiJCJibHbiM 3KCIIpece·MCTO,O:OM. 

KoHrpom Kaqecraa cr11pKI1 cneuo,o;e)l(,o;I>I rro conep)l(aH11IO 6epHJJJIHJI B 
ripOMbiBHOH BO,O:e IIOCJIC IIOCJie,o;Hero llOJIOCKaH.H.fl 0CHOB3H Ha npeAIJOJIO)I(e­

HHH, 4TO CO,O:Cp)l(aH.He 6epHJIJIHJI B IIpOMbiBHOH BO,o;e COOTBCTCTByer KOJI.H4e· 
erBy 6ep.HJIJI.HJI, OCTaBIIleMyCJI Ha ITOBCpXHOCT.H O,O:e)I()J.bl. J1MeereJI B03M0)1(· 

Hocrh 6bicrporo orrpe,o;eneHHH 6epHJJJII1H B rrpOMbiBHoii so,o;e cp33Y rrocne 

0KOH43HI1JI CTHpKH, He BbiH11M3.11 O,O:e)I()J.bJ 113 Maiil.HHbi, C ITOMOUlbiO 1Ip.H60p3 
THITa "AHaJIH3". 

Mero,o; BaKyyMHpoBaHHJI ,o;oeraroqHo roqno orpa)l(aer crerreHh 3arpH3· 
HeHI1JI ClleiiO)J;e)I(,O:bi, HO He ,0:3eT llOJIHOro npe,o;craBJieH.H.fl 06 HCTHHHOM CO· 

,o;ep)l(aHHH 6epHJIJII1H B TKaHH. HpH or6ope rrpo6bi B K3qecrae IIhmesc3chiB3IO· 
mero ycrpOHCTBa 11CIIOJih3YIOT 6b!TOBOH Ilbillecoc, o6ecrreq.HBaiOlllHH CKO· 

pOCTb ,O:BH)I(eHHH B03,0:YX3 B ceqeH.HH Haca,O:KH He MeHee 5 M/e. Y4aCTOK cneu· 
O,O:e)I(,O:bl, IIOAJie)l(alll.HH KOHipOJIIO, 3aKpeiiJI.IIJOT H3 CfleUHaJibHOH p3MKe. Ba-
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KYYMHpOBaHHe npOH3BOW{T B TCIICHHe 30 C. 3arp113HCHHe cneUO,[le)l(,!l.bl O:IJ,e· 

HHBaetC.Il no KOJIH'ICCTBY Onpe,!leJICHHOrO Ha <tJHnbtpe 6epHniiH.Il, npHXOW{LUC· 

rocH Ha 1 cM2 cneuoue)I()J,bi • .UoctOHHcrno MeToua- B 6biCTpoTe B3HTH.Il npo· 

6bi H B B03MO)I(HOCTH or6opa npo6 c mo6oro y11acTKa cneuoue)I()J,bi He3aBH· 

CHMO OT MaTepHana; HeUOCTaTOK - )J,JIHTCJibHOCTb onpeueneHH.Il 6epHnJIH.Il B 

<tJHnbTpe. IJO:HOMY MCTO)J, BaKyyMHpOBaHH.Il MO)I(eT CJIY)I(Hib TOnbKO 

)J,JI.Il KOppeKIHpOBKH npeUbiAYLUCfO. 

KanenbHhiH JKcnpecc-MeTOA noJnonHeT onpeuenHTb couep)l(aHHe 

6epHIIJIH.Il BO BCCH TOIIll\C TKaHH. K He)l.OCTaTKaM MCTO)l,a MO)I(HO OTHCCTH 

HCB03MO)I(H0CTb npOBCiJ,CHH.Il peaKIJ,HH Ha OKparneHHblX TKaHHX. 

Uenh KOHTponH JarpH3HeHHOCTH KO)I(HbiX noKpOBOB - oueHKa J<t><PeK­

THBHOCTH OTMbiBKH KO)I(HbiX noKpOBOB B p;yrne. 8 CBH3H C JTHM KOHTpOJib 

)l.OJI)I(CH 6biTb opraHH30BaH B rapp;ep06HOH UOMalllHeH O)l.C)I(,[lbl. ,lln.ll COKpa· 

ll\CHH.Il 06'beMa KOHTpOJI.Il UOCTaTOIIHO OllpCUCJIHTb OCTaTOIIHOe 3arp.ll3HCHHC 

Ha nap;oHHx. 

KoHTpOnb MO)I(HO npoH3BOAHTb ABYMH cnoco6aMH: c npeunapHTenbHbiM 

OTOOpOM npo6 3arp.ll3HCHH.Il MCTOiJ,OM Ma3KOB H C llOMOll\biO KaneJibHOfO 

JI<CnpeCC·MCTOiJ,a. IJepBbiH CllOC06, TCXHHI<a HCnOJIHCHH.Il KOTOporo OnHca­

Ha BbllllC, ll03BOJI.IlCT B KOpOTKOC BpCMH OT06patb 3HaiiHTCJibHOe liHCJIO 

npo6. Qp;HaKO OH HCiJ,OCTaTOIIHO OnepaTHBeH. Ha npOBCiJ,CHHC KOHTpOJI.Il Ka· 

neJibHbiM JKCnpeCC·MCTO)l.OM tpe6yeTC.Il 5-7 MHH, liTO ll03BOJI.IlCT llpHHH· 

MaTb CBOCBpeMCHHbiC MCpbl no nOBbllllCHHIO KaiiCCTBa OTMbiBKH KO)I(Hb!X 

nOKpOBOB. flpH 06CJIC)J,OBaHHH )I(CJiaTCJibHO, IIT06bi BCCb nepCOHan, HMCB· 

UIHH KOHTaKT C 6epHIIJIHCM, npornen JTOT KOHTpOJib. 

IJepHO)J.HIIHOCTb KOHTpOII.Il B KOHCIIHOM CIICTC onpep;eJI.IlCT CTenCHb 

HH<tJOpMHpOBaHHOCTH KOHTpOnHpYIOLUHX OpraHOB 0 CaHHTapHOM COCTO.IlHHH 

KOHTpOIIHpyeMbiX 06'beKTOB. 

OpHeHTHpOBOIIHO MO)I(HO peKOMeHp;onaTb cneuyromyro nepHOAHII· 

HOCTb KOHTpOn.ll: 

-KOHTpOJib npOH3BOiJ,CTBCHHOH aTMOC<tJepbi- C)I(CCMCHHO; 

-KOHTpOJib COCTO.IlHH.Il pa60IIHX llOBCpXHOCTeif; 

B pa6otiHX nOMCLUCHH.IlX (nOJibl, CTCHbl, 06opyp;onaHHC) - 1 pa3. B 

MCC.IlU nocne BblllOJIHCHH.Il reHepanbHOH y6opKH; 

B a)l.MHHHCTpaTHBHO·ObiTOBbiX llOMCLUCHHHX - 1 pa3 B MCCHU; 

-KOHTpOJib KaiiCCTBa CTHpKH CIICII,O)J,C)I(,[lbl- C)I(CCMCHHO, Ka)l(p;yro napTHIO; 

-KOHTpOJib 3arp.113HCHHOCTH KO)I(Hb!X llOKpOBOB - 1 pa3 B KBapTan. 

flpH nnaHHpOBaHHH nnaHOBO-nepHO/];HIICCKOfO KOHTpOIIH He06XOiJ,HM0 

npHHHMaTb BO BHHMaHHC, liTO KOHTpOnHpyeMbiC yqaCTKH, camnapHOe COCTO· 

.llHHC KOTOpblX no KaKHM·JIH60 IIpHIIHHaM .llBJI.IlCTC.Il HCYCTOHIIHBbiM, )J,OJI)I(Hbl 

nOIJ,BepraTbC.Il 6onee llaCTOMY KOHTpOJIIO. flpH )J,OCTH)I(CHHH 6onee ycTOHliH· 

BOfO caHHTapHOfO COCTO.IIHH.Il ( OTCYTCTBHe npeBbllllCHHH Il,UK HJIH Il,UY B 

TC'ICHHC rop;a) H llpH IIOCTO.IIHHOM, HCH3MCH.IlCMOM TCXHOJIOfHIICCKOM IIpO· 

uecce 11acTOTa KOHTponH MO)I(eT 6hiTb coKpameHa. 

CaHHTapHOC COCTO.IlHHC KOHTpOnHpyeMbiX 06'beKTOB MO)I(CT Qb!Tb 

oueHeHo KaK yp;onneiBOpHTenbHOe npH ycnoBHH, liTO He 6ynyT npenblrneHbi 

II.UY H II.UK 6epHnnH.II, npHBOiJ.HMbie HH)I(e. 

II.UK 6t;;pHnJIH.Il B B03Ayxe pa6otiHX rroMemeHHH cocraBnHer 

1·10-3 Mf/M3, B aTMOC<tJepHOM B03iJ.YXC B KaiiCCTBC KOHTpOilbHOH BCJIHliH· 

Hbl MO)I(HO HCll0Jib30BaTb 1·1 o-5 Mf /M3. IJ,UY 3afp.113HCHH.Il TIOJIOB H CTCH 

ycTaHaBJIHBaiOT B 3aBHCHMOCTH OT MaTepHana nonepXHOCTCH: AJI.II rnap;KHX, 

Manocop6HpyroLUHX M~TepHanOB (MeTann, MeTnaxcKaH H Ka<PenbHaH nnHTKH 

H T.D.) - 2,0 Mf/M , )l,l1.1l JICfKOCOp6HpyiOLUHX llOBepXHOCTeH (KHpnHII, 

6etOH) - 5,0 Mr/M2; iJ,JI.Il IIOJIOB aiJ,MHHHCrpaTHBH0·6biTOBbiX llOMCLUCHHJ:f-
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0,5 Mr/M2. IlpH KOHTpone KalleCTBa CTHpKH CDe:IJ,OiJ,e)i(,[lbi fl.IlY 3aBHCHT OT 

MeTO,!la KOHTpOJI.Il. IlpH KOHTpone no IIpOMbiBHOH BO,[le fl.IlK 6epHnJIH.R 

COCTaBJI.RCT npH CTHpKe BCpXHCH 01-\C)I(UbJ 5·J0-3 Mr/n, npH CTHpKH HaTCJib· 

HOfO 6eJibH- 2·10-3 Mr/n. IlpH KOHTpone MCTO)J,OM BaKyyMHpOBaHH.R fl,IlY 

COj],Cp)l(aHH.I[ 6epHJIJIHH B BCpXHCH Oj],C)I()J,e COCTaBJIHCT 0,5 J\1f(M2, B 

HaTCJibHOM 6eme - 0,05 Mf/M2. flpH HCnOJib30BaHHH JKCnpecC·MeTOp;a 

fl.IlY COCTaBJIHIOT )J,JI.II nancaHOBOH TKaHH 1,0 Mf(M2, XJIOllllato6~Ma)I(HOH 
TKaHH 2,5 Mf/M2. IJ,UY 3arpH3HCHHH KO)I(HbJX noKpOBOB- l·IQ- Mf/M2, 

5.6. CpenCTBa HH.lUfBHAyanLHoif 3aLUHThi 

Cpep;crna HHIJ,HBH,!lyamHoa JaLUHTbi (Cl13) .IIBJIHIOTCH ,!lononHHTCJibHOH 

MepoJi 3aLUHTbl nepcOHana OT B03,[lCHCTBHH Bpej],Hb!X IIpOH3BO,[lCTBCHHbiX 

!J>aKropon. K Cl13 OTHOCHTca crreuo.[le)l(p;a, npHMeHHromaHcH AJIH JamHTbi 

KO)I(HbiX nOKpOBOB OT B03,[lCHCTBHH IJ>aKTOpOB npOH3BO)J,CTBa; OIII(H AJIH 

npej],OXpaHeHHJI fJia3 OT MCXaHHlfCCKHX, TCpMHlfCCKHX H XHMHlfCCKHX B03· 

,[lCHCTBHH, a TaK)I(C CBCTOQ>HJlbTpbi )J,JIH 3aLUHTbl fiia3; pecnHpaTOpbi 

pa3JIHIIHOfO THIIa AJIH 3aLUHTbi OpraHOB )J,biXaHHH OT B03.[lCifcTBHH TOKCHlfe­

CKHX nemecrn; nepqarKH (pyKaBHUbi) H cneuo6ynb. KpoMe Toro, n oco6o 

HefirraronpHHTHbiX cnylfaHx, Korp;a JamHTHbie cnoifcrBa Cl13 oKa)l(yTcH He­

AOCTaTOIIHbiMH, HCIIOJib3yiOTCH )l.OnOJIHI1TeJibHbiC CJ13, K KOTOpbiM OTHO· 

CHTCH cyKOHHbie KYpTKH, npHMCHHCMbie AJIH 3aLUHTbi or 6pbi3r pacnrranneH­

Horo MeTanJJa, pe3HHOBbiC HJIH CHHTCTHlfCCKHe (IIJJaCTHKaTOBbie) <tJapTyKH, 

6axHJihl, PYKaBHUbi AJIH 3aLUHThi OT B03p;eiicTBHJI KHcnor, menoqeif If 

APYrHx peareHTon, npOMbiiWieHHbie npoTHBora3hi, nHeBMOIIIJJeMbi, nHen­

MOMaCKH, IIHCBMOKOCTIOMbl H I. n. iJ,JIH pafiOibi B aTMOCIJ>epe, 3arpH3HCHHOH 

fa3aMH, napaMH HJIH BMCOKHMH KOHl(CHTpal(HJIMH aJp030JICH 6epHIIJIHH. 

IIopHAOK HCnOJJh30BaHHH Cl13 onpeAeJJHeTc.ll cooTBeTCTBYIOil\HMH npaaH­
naMH TCXHHKH fie30nacHOCTH. 

flpH norryqemm H nepepa60TKC 6epHnJIHH H ero COCAHHCHHH B npOH3· 

BOACTBeHHbiX YCJIOBHHX npHMCHHIOT 06biiiHO IIOJ!Hb!H KOMIIJICKT CIICUO)J,C)I(· 

,[lbi, B KOTOphllf BXO)J,.IIT HaTCJibHOe XJIOn'IaTofiyMa)I(HOe OCJibe, HOCKH ('IYIIKH, 

IIOpTHHKH), KOCTK'M (6piOKH H KYPTKa, KOMOHHC30H), 6epeT (KOCbiHKa), 

nep'IaTKH (pyKaBHIJbi). flpH pafioTe C KOHUeHTpHpOBaHHb!MH MHHepanbHbl· 

MH KHCJIOTaMH H B IIJiaBHJibHOM 0TAeJieHHH IIpHMCHHIOT KOCTIOMbl H3 rpyfio­

illepc_THOro CYKHa, HBJIHIOil\CfOCH 6onee CTOHKHM MaTepHanOM K B03ACHCT· 
BHIO KHCJIOT H Bb!COKHX TeMneparyp. 

8 HaCTOHII.Iee BpCM.II )J,JIJI H3fOTOBJICHHH KOCTIOMOB Bee IIIHpe HaiiHHaiOT 

HCIIOJib30BaTb CHHTCTHlfeCKHe TKaHH, TKaHH H3 CMeCH HaTypanbHb!X H HCKYC· 

CTBeHHbiX ROJIOKOH, TKaHH C npOTHBOyCaAOlfHbiMH, OfHCCTOHKHMH, BO,[lO· 

H KHCJIOToynopHbiMH IIpOIIHTKaMH. KOCTIOMbl, H3fOTOBJICHHbie H3 CMCIIIaH· 

Hb!X TKaHeJi, 06IIaAaror OOJibiiiCH MeXaHH'ICCKOH CTOHKOCTb!O no CpaBHCHHIO 

C KOCTIOMaMH, H3fOT0BJICHHblMH H3 XJIOIIIIaTofiyMa)I(HbiX HJIH CYKOHHbiX TKa· 

HCH, H He ycTynaroT KOCTIOMaM H3 CHHTCTH'ICCKHX TKaHeH. 8 TO )l(e BpCMJI 

Ja c'Ier ny1111Iei1: B03AyxonpomruaeMocTH caMolfyBcTBHe pa6o'IHX npH pa6oTe 

B KOCTIOMax H3 CMeiiiaHHbiX TKaHeH 3HaiiHTCJibHO JIY'IIIIC, IICM B KOCTIOMax, 

H3fOTOBJICHHbiX TOJibKO H3 CHHTCTHIICCKHX TKaHeH. MarepHan CIICIJOAC)I(,[lbi 

AJIH pa60'IHX 6epHJIJIHenoro npOH3BOACTBa OAffOBpeMeHHo AOJI)I(CH ObiTb 

B03AYXOnpOHHIJ,aeMbiM H 06JiaAaTb XOpOIIIHMH IIbiJIC3aAep)I(HBaromHMH 
CBOHCTBaMH. 
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Cneuon.e)l(,l];a n.omKua HMerb uaHMeHbiUHe KOJIH'IecrBa pa3pe3oB, 'IT06bi 

non. uee ue nonaAana IThiJib, coAep)l(ama.H 6epHnnHif. 11ccneAOBaHH.H rHnorpa· 

$HH 3arp.H3HeHH.H KO)I(HbiX ITOKpOBOB ITOKa3aJIH, 'ITO npH paciiOJIO)I(eHHH 

3acre)l(eK uarenbHOH py6aiiiKH H KyprKH ua rpyAH 3arp.H3HeHHOCTb o6nacrH 

rpyAH CTO.HJia Ha BTOpOM Mecre nocne 3arp.H3HeHH.H pyK. 
Bo BCeX ITOMemeHHR:X, B KOTOpbiX B XOAe IIpOH3BOiJ,CTBeHOfO rrpouecca 

B03MO)I(HO npeBbiiiieHHe IT.UK 6epHnnH.H, o6a3arenbHO rrpHMeHeHHe pecrrHpa· 

TOpOB. THIT peCIIHparopa CJieAyer Bbi6HpaTb, HCXOiJ,.H H3 M3KCHM3JlhHO B03· 

MO)I(HOH KOHUeHrpaUHH 6epHJIJIH.H B B03AyXe pa60'IHX ITOMemeHHH. fipH 

Bhi6ope rHna pecnHparopa ueo6xoAHMo y'IHThiBarh, 'ITO ero peanbHa.H 

3$$eKTHBHOCTb B npOH3BOACTBeHHbiX YCJIOBH.HX COCTaBJIHeT OKOJIO 70-80% 

nacnopTHoif. 3ro o6ycnoBneuo npe)l(,l];e Bcero HapyiiieHHeM nnoruocrH npH· 

neraHH.H peCITHparopa K KO)I(e ITO JIHHHH 06TJopaUHH BCJieACTBHe HenpaBHJJh· 

HOfO .HaiJ,eBaHH.H ero, aHaTOMH'!eCKHX OC06eHHOCTeH fOJIOBbl HJIH K3KHX·JIH· 

6o HHhiX llpH'IHH. 

EcnH O)I(HAaeMa.H KOHUeHrpaUH.H 6epHJIJIH.H 6yAeT Bhiiiie 0,1 Mf/M3, 
TO llpHMeHeHHe OiJ,HOfO peCITHparopa MO)I(eT OKa3aTbC.H HeiJ,OCT3TO'IHb!M. a 
3TOM cnyqae ueo6xon.HMo HCITOJ1b30BaTb n.ononHHTeJlbHbie Cl13 opraHOB 

iJ,biXaHH.H (IIIJ13Hf0Bbie IIpOTHBOf33bi, IIHeBMOKOCTIOMbl, ITHeBMOM3CKH, 

nHeBMOCKa<l>aHiJ.phi H r. n.). TaKHe )l(e n.ononHHrenbHhie cpeACTBa cnen.yer 
DpHMeH.HTh H iJ,Jl.H 33IUHrbi OT iJ,eHCTBH.H napOB H ra30B 6epHJIJIH.H HJIH ero 

coen.HHeHHH. 

B n.ononHHrenbHbiX C113 opraHOB AbiXaHH.H AOJI)I(Ha 6biTb npeAycMorpe· 
Ha DpHHYAHTeJibHa.H ITOA3'1a 'IHCTOfO B03iJ,yxa, KOrOpa.H ocymecTBnHeTC.H ITO 
CITeUH3JlbHOH JIHHHH, 06ecne'!HBaiOUleH B TO'IKe IlpHCOeiJ,HHeHH.H IIIJlaHfa K 3a· 

lllRTHOMY cpeAcrBy n.asneu1:1e 500 ~M BOA. CT. PacxoA Bo3n.yxa Ha OAHY eAR· 
Hl:luY C113 n.on)l(eH cocraBJI.HTb 15 M /'1. 

ITepcouan, 3aH.HThiH HerrocpeACTBeHHO o6crry)I(HB3HHeM o6opyAOBaHHH, 

iJ,OJI)I(eH IIOJib30BaThC.H rrepqarKaMH (pyKaBRU3MH) iJ,JIH rrpeAOXpaHeHI:f.H pyK 
or 3arpH3HeHI:IH 6epHnnHeM. BHn. nepqaroK (xnonqaro6yMa)I(Hbie, 6pe3eHTO· 

'Bble, pe3HHOBbie H T.D.) AOJI)I(eH C00TBCTCTBOB3Tb pOAY pa60T. Xnorrqaro6y­

M3)1(Hble rrepqarKH cny)l(aT AJI.H 33UlHTbi pyK rrpH KOHraKTe c 3arp.H3HeHHbiMH 

noaepxuocrHMH o6opyAOBaHH.H. Epe3eHTOBbie pyKaBHUbi rrpHMeHHIOT rrpH 
BblliOJIHeHI:IH rpy6biX $R3H'IeCKHX pa6or (HaiipHMep, TaKeJI3)1(Hble pa60Thl, 
peMOHT HITI:I AeMOHTa)l( o6opyAOBaHHH H T.II.). Pe3HHOBbie (rrnacTHKOBhle) 

nep'laTKR Hcrrorrb3YIOT MH 3amHrbi pyK OT Bo3n.eH:crBHH pacrBopoB, 3arp.H3· 
HeHHh!X 6epHJIJIHeM, a raK)I(e OT B031l,CHCTBHH KHCJIOT H merroqeif. 

,Urr.H rrpeAyiipe)I(AeHH.H IIOII31l,3HH.H 6epHJIJIHR HJIH ero COeiJ,HHCHHH B opra­
HI:I3M qepe3 )J{KT He06XOAHMO crporo C06JIIOil,3Tb rrpaBHJia JIH'IHOH fHfHeHbi. 

XpaHeHHe H IIpHeM IIHUlli B IIOMeUleHHH, fAe BeAyTC.H K3KHe·JIH60 pa60Tbl 
c 6epHJJrrHeM, ero coeiJ,HHeHHHMH' HJIH 6epHJJJIHHCOAep)l(alllHMH MarepHana­

MI:I, AOJI)I(Hhi 6biTh crporo 3arrpemeHbi. 

5. 7. QqucrKa pa60'IHX DOBepXHOCTeH 

H cpe.[J,CTB HH.[I,HBH.l1.YaJibHOH 33IIJ,HTbl 

3arpH3HeHHe pa6o'IHX noBepxHocreH:, o6opy,o;oaaHHR, cneuo,o;e)l(,o;bi H 

.o;pyrHX Cl13 npo.HCXOAHT KaK npH Herrocpe,o;craeHHOM KOHTaKre c rexuono­

rH'IecKHMH rrpo,o;yKT3MH, TaK H IIpH oce,o;aHHH Ha HHX 33p030JieH H3 B03· 

.l1.YIIIHOH cpeAhi. B 3aBHCHMOCTH or xapaKrepa npoH3BO,o;crBa (MerannyprH'Ie­
CKOe, MeTaJIJI006pa6aTbiB3IOUlee H T. II.) 6epHJIJIHH B 33fpH3HeHHH MO)I(eT 

6biTh npe,o;craBJieH KOMITJieKCOM coe,o;HHeHHH, 06JI3,[1;310UlHX CaMblMH pa3HO· 
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o6pa3HbiMH cao:HcrBaMR ( CI:IJIHKar 6epMJII:I.H, cynb<l>ar, <PropHA, Merannyp­

rl:f'lecKRH 6epi:IJ1JII:IH, fl:fiJ.pOOKI:ICh, OKHCb, $rop6epi:IJ1JI3T aMMOHI:I.H 1:1 iJ.p.), 

T.e. B 3arp.H3HeHJ:Ie BXOiJ,.HT K3K BOAO· H KHCJIOTOpacrBOpHMhie, raK 1:1 Hepacr· 
BOpHMbie coeAHHeHH.H. MexaHH3M 3arp.H3HeHH.H noaepxuocreii 33BI:IcHr or 

$H3HKO·XHMH'IeCKHX CBOHCrB 6epHJIJ1HeBhiX COeAHHeHHH, HX arperaTHOrO 
COcrO.HHH.H, a TaK)I(e Or CBOHCrB 3arp.H3HeHHOH IIOBepxuocrH. 0CHOBHa.H '13CTb 
3arp.H3HeHH.H YAep)I(HBaerc.H Ha rroBepxuocm 3a C'ler CI:IJI all,re3RH ll,a)l(e B 
cnyqae rrorraAaHH.H ua Hee rexuorrorH'IecKHX pacrBopoB. 

3arp.H3HeHHbie C113 rrpell,craan.Hwr onacuocrb M.H nepcouana, .HBJI.HRcb 
OiJ,HOH H3 IIpH'IHH IIOpa)l(eHHR KO)I(lf H CJlH3HCrbiX. KpoMe roro, OHH CJIY)I(aT 
OCHOBHb!M HCrO'IHHKOM 33fp.H3HeHH.H B031l,yxa CaHHrapH0·6biTOBbiX DO· 
MemeuHH: H crreunpa'le'IHOH. 

3arpR3HeHHhie IIOBepXHOCrH BHOCHr cymecrBeHHbiH BKJiall, B 3arp.H3He· 
HHe IIp0H3B0iJ,CrBeHHOH cpell,bl BCJieAcrBHe pell,HCITepcHH IIOBepXHOCTHOrO 
3arp.H3HeHH.H. 

Bee MeTOAhl O'IHCTKH IIOBepXHOCTeH IIOApa3AeJI.HIOrCH Ha MeXaHH'IeCKHe 
H $H3HKO·XHMH'IeCKHe. K IIepBOH rpynne OTHOCRrCH MeTOAhl, CBH3aHHbie C 
MexauH'!eCKHM YAaJieHHeM 3arpH3HHIOmero aemecraa, HHOrAa ll,a)l(e co cno­
eM IIOBepxHOCrH (BaKyyMHpOBaHHe, C0CK36JIHBaHHe H T. II.), KO Bropoif -

MeTOiJ,bi O'IHCTKH, OCHOBaHHbie Ha IIpHMeHeHHH IIOBepXHOCrHO·aKTHBHbiX 
aemecrB, KOMIIJieKcoo6pa3oaarerreH:, arpeccHBHbiX cpe11. H T. rr. 

Bbr6op cooraercraywmero MeroAa O'IHCrKH AOJI)f(eu pernaMeHrHpoBaTh­
CH XapaKrepOM H COCraBOM 3arpH3HeHHH, CBOHCTB3MH H COCTOHHHeM Mare­

pHaJia rroaepxuocrH, a raK)I(e rrpecrrell,yeMoii u.enhiO. TaK, MexaHH'IeCKHe Mero­

Ahl O'IHCrKH rrpHMeHHIOr ror.o;a, Kor.o;a ,HY)I(HO YAaJIHrb cao6o.o;uo rre)l(amee 
cna6o$HKcHpOBaHHoe HepacraopHMoe 3arp.H3HeHHe, ITH6o B crryqae ueo6xo­
AHMOCTH IIpOBe,o;eHH.H IIOJIHOH O'IHCTKH. HeAOCT3TKOM 3THX MeTO,[I;OB HBJIJI· 

ercR He06XOAHMOCrh HC!l0Jlb30B3HHR ClleUHaJibHOfO 06opyAOB3HHH HJIH 

arpeccHBHbiX aemecra. llpH Hcrronb30BaHHH Bropoii rpyrrnbi Mero.o;oa rrpeA­

craanHerc.H IUHpOKaH B03M0)1(HOCTb Bbi6Hp3rb B 3aBHCHMOCTH or KOHKper­
HbiX YCJIOBHH MOIOUlHe cpe.o;cTBa HJIH C0CT3BJIHrb HX KOMII03HUHH. 0AHOH 

H3 T3KHX KOM!l03HUHH, IlOJIY'IHBIIIe:if IIIHpOKOe pacrrpocrpaHeHHe, .HBI:fJIC.H 
KepOCHHOBbiH KOHTaKr fierpOBa. BXO,!I;.HIIJ.aH B ero cocraB cepHaH KHCJIOra 

paCrBOp.HeT 3arp.H3HeHHe, a IlOBepXH0CTH0·3KTHBHhie BeiiJ.eCTBa IIpen.OrBpa­

lll.3IOT pecop6IJ.H'O pacrBopeHHbiX BCIIJ.CCTB. B CHJiy 3THX CBOHCrB KepOCHHO· 
BhiH KOHraKT 0Ka33JICH HaH6orree J<fJ<fJeKTHBHbiM MOIOIIJ.HM Cpe,o;crBOM IIpH 

OTMhiBKe JII06biX IIOBepxHOCTeif Or 33fp.H3HeHHH pa3JIH'!HblMH BeiiJ.eCTB3MH. 

B H3CTO.HIIJ.ee BpeMR: Ha IIpOMbiiiiJleHHbiX IIpe,o;IIpHHTH.HX MO)I(HO Bhl· 
,o;eJIHrb 'lerbrpe BH,[I;3 y6opKH pa60'IHX If BCIIOMOfareJibHhiX ITOMemeHHH: 

- peryn.HpHaH y60pKa, BblllOJIHHeMaR rrepCOHaJIOM Ha CBOHX pa60IJHX 
Mecrax B KOHUe CMeHbl: 

- pa30B3R y6opKa, BbiiiOJIHReMaR iJ,JIR JIHKBHA3IJ.Hif CJIY'IaHHOrO 3a· 

rp.H3HeHHR HJIH IIOCJie 0KOH'13HHR IIpOH3BOACTBeHHOH OIIepaUHH, CO!lpOBO)I(· 
iJ,aBIIIeHCR 33fpH3HeHHeM pa60IJHX IIOBepXHOCTeif; 

- CHCreMaTH'IeCKaH e)l(e,!l;HeBH3R y60pKa, BbliiOJIHReMaH B YCJIOBHO·IJHC· 
ThlX H 3,!l;MHHHCTparHBH0·6biTOBbiX IlOMemeHHJI:X; 

- reuepaJibH3R e)l(eMeCR'IHaR y6opKa BCeX IIOMeiiJ.eHHH, BbliiOJIHReMa.H 
BCeM pa60IJHM ITepCOHaJIOM • 

HH OAHH BHA y6opKH He HCKJIIO'Iaer ,o;pyroro, Bee OHH AOIIOJIH.HIOT Apyr 
.o;pyra • 

B Ka'lecrae MOIOUIHX cpen.cra Moryr 6biTb HCITOJib30BaHhl ropR'Ia.H aon.a, 
1-2%·HhiH paCTBOp KepOCHHOBOrO KOHTaKra, 1-2%-HbiH pacrBOp <fJrOpHCTO· 
fO 3MMOHHR. 
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8 38BHCHMOCrH Or OC06cHHOcreii TCXHOJIOfH'!eCKOfO rrpouecca, BblfipaH· 

HOfO CIIOC06a H CaHHrapHO·reXHifl!CCKOfO o6eciie'!eHHH OrMblBKy IIOBepXHO· 

creH MOJKHO IIpOHJBO)J.Hrb JIH60 rryreM 06HJibHOf0 CMa'IHBaHHR ITOBCpXHOCTH 

MOIOlllHM paCTBOpOM C llOMOlllbiO 06THpO'IHOf0 MarepHaJI8 C IIOCJICJJ.YIOlliHM 

ocyrneHHeM, JIH60 rryreM CMbiB8HHH 3arpli3HCHHH crpyeii BO)J.bl H3 WJiaHra C 

IIOCJICJJ.YIOlllHM ocyrneHHeM IIOBCpXHOCTH C IIOMOlllbiO 06THpO'IHOf0 MarepHa· 

na. 06a crroco6a rroJBOJIHIOT YJJ.aJIHTb JJ.O 90X JarpH3HeHHH. flpH HCIIOJibJOBa·· 

HHH IIepBOfO CIIOC06a MOJKHO IIpHMeHHTb JII060e MOIOllleC cpencrBO HJII1 11X 

KOMII0311UHIO. PacXO)J. BO)J.bl H MOIOI.UIIX cpe)J.CTB )J.OJIJKeH COCTaBJIHTb He Me· 

Hee 1,5 rr/M2, u6o s rrporHBHOM crry'!ae He 6yner norrHOCThiO ynaneHo Ja­

rpH3HeHHe. flpH BTOpOM Cll0C06e B Ka'leCTBe MOIOlllefO cpeJJ.CTBa MOJKer fihiTb 

HCIIOJibJOBaHa rOJibKO BO)J,a. Jror CllOC06 MOJKCr 6b!Tb peaJII130BaH B ITOMC· 

meHHHX; rne 11MeiOTCH npeuaJKHbie yCTpoiicrsa (rpanbi, JKeno6a). Hapnny c 

"MOKpOH" O'IHCTKOH Be3)J,e, f)J,e HMCIOTCH ycJIOBHH, CJICJJ.YCT ITpHMCHHTb 

"cyxyw" O'IHCrKy, IIpOH3BO)J.HMYIO C IIOMO!UbiO IIHeBMOOTCOCOB. 8o BCCX 

CJI)"'8HX IIHCBMOOrCOCbl )J.OJI)f(Hbl 6biTb o6opyJJ.OBaHbl C00TBCrCTBYIO!UI1MH Ha­

Ca)J,KaMH, 06CCllC'IHBaiOlliHMH HX M8KCHMaJibHYIO 3$$eKHIBHOCTb. 
flpH OrMhiBKe ITOBepXHOcreH C llOMO!UbiO MOIO!UI1X paCTBOpOB Henpe· 

MeHHblM HHBeHTapeM HBJIHeTCH OT6HpO'!HbiH MarepHaJl (BCTOlllb) , cJiy)f(aiiJ.HH 

)J.JIH H8HeCCHHH MOIOlllefO paCTBOpa 11 )J.JIH ocyweHHH ITOBCpXHOCTeH (HJII1 

TOJibKO )J.JIH OcyrueHHH ITOBepXHOCTCH). flocrre MHOfOKpaTHOfO HCITOJibJOBa· 

HHH B o6r11p0'1HOM MarepHaJIC MO)J<CT HaKOlli1TbCH T8KOe KOJIH'IeCTBO 6ep11JI· 

JIHH, KOTOpOe npeBbiCHT cpe)J.HHH yposeHh )J.OnycrHMOfO JarpH3HeHHH ITO· 

BCpXHOCrH )J.JIH )J.8HH0f0 )"'aCTKa HJI11 ITO KpaHHCH MCpC )J.OCrHfHCT ero. 8 

3TOM CJiyqae 3<iJ<iJeKTHBHOCTb O'IHCTKH fTOBepXHOcreH MO)f(CT CHH311TbCH no 

HyJIH, a B orneJibHhlX CJiy'laHX o6n!p04HblH MarepHaJl caM MO)f(eT npeBpa· 

THrbCH B HCTO'IHHK 3arpH3HeHI1H. llrrH 11CKJIIO'ICHHH B03MO)f(HOCTH C03naH11H 

raKOfO flOJIO)f(eHI1H peKOMeH)J.yercH He non2CKaTb HaKOflJieH11H 6ep11JIJII1H 

B 06IHp0'1HOM Marep11aJie CBblllie 200 Mf/M . 8 npo113BOncrBeHHblX ycrrO· 

BH.HX HeB03MO)f(H0 KOHTpOJIHpOBaTb HaKOITJieHI1e 3arpH3HeH11ll B 06THp04HOM 

MarepHaJie C)f(enHCBHO. fopa3nO ITpOUlC nepHonH'ICCKH onpe)l.CJIHrb CKOpOCTb 

HaKOITJieHHH Jarp.H3HeHHH 11 ycraHaBJIHBaTh npeneJibHblH CpOK HCITOJibJOBa· 

HH.H o6rHpO'!Horo MarepHarra. 
flpHMeHCHHC MeXaHH'ICCKOfO Cll0C06a 0'111CTKH (HanpHMCp, BaKyyMHp<Y-

BaHHC) )J.JIH CITCI]OnC)f()J.bl MaJI03<iJ<iJeKTHBHO. flo3TOMY 60JICC paU110HaJI.hHOH 

HBmiCTCH 06pa6orKa CflCI]O)J.C)f()J.bl B MOIO!UHX paCTBOpax. 8bi60p MOIO!UHX 

KOMII03HI]I1H nnH CflCUOne)f(nbi 113 pa3J1H'IHbiX Tl1fl0B rKaHCH (XJIOIT'Iaro6y· 

Ma)f(HaH, CMCCb wepcr11 C CI1HTCTHKOH, nascaH 11 I. n.) 11 ITJieHO'IHblX ('J.13 

orpaHH'ICH BCJIC)J.CTBI1C B03MO)f(HOCTH ne<iJopM8UHH Jri1X MarepHaJIOB non 

neikrsHeM arpeccHBHhiX cpen. 
8 3aBHCHMOCTH or xapaKrepa 3arpH3HeHH.H COCraB MOIO!UI1X cpencrB 

MO)f(er 6b!Tb pa3J1H'ICH. 8biCOKa.H 3<iJ<iJeKTHBHOCTb OrMblBKI1 (90-99%) 

paCTBOpHMblX coenHHeHHH fiepHJIJIHH )J,OCTHraeTCH np11MeHeHHeM KOMITJieKCO· 

o6paJyJOml1x cpencrB 11 cna6biX pacrsopos KHcnor (HanpHMep, rpHnoH E, 
ll(aBeJieBa.H H COJIHHa.H KHCJJOTbl H )J,p.). llJIH ynaneHHH rpyll.HOpacrBOpHMbiX 

coeni1HCHHH (B 'laCTHOCrl1, rHnpoOKHCH, OKUCH) Hai160JICe nepcneKTHBHOH 

HBJJ.HerCH 06pa60TKa cnei]O)J,C)f()J,bl B pacrBopax HeHJ.paJibHblX <iJropHJJ.OB IIpH 

IIOBblllleHHbiX TeMIIeparypax C naJihHeHilli1M11 ee CTHpKOH B pacrBopax ITO· 

BCpXHOCrH0·8KTHBHblX BemecrB 11 IIOJIOCKaHHeM. J.13 IIOBepXHOCTHO·aKrHB· 

HbiX BCUICCrB Hai160Jibillee pacrrpocrpaHeHHe IIOJIY'IHJIH MbiJIO, CT11paJibHble 

IIOpOWKH, rrperraparbi on. 7' Ofl-1 0 H np. 8Mecre co cmpaJibHbiMH cpencrsa­

MH HCIIOJib3YIOT BOnoyM.Hf'll!TeJIH ( rpHIIOJIH<iJoc<iJaTbl, reKCaMera<tJoc<iJar 

HaTpHH, cona H )J,p.), IIpHMCHCHHe KOrOpblX JKOHOMHr no 25~/o MOIOWHX 

cpeACTB. 

so 

06pa6orKa AOnonuHremHhiX nneHO'!HbiX CJ13 nposo,nHrcR no rolf lKe 
CXCMe, HO C KOppeKrHpOBI<OH YCJIOBHH o6pa60TKH B JaBHCHMOCTH OT 

CBOHCrB MarepHaJIOB 06pa6aTbiBaeMbiX HJ}J;eJIHH (reMrreparypHblH pC)f(HM, 
KOHUeHrpai]HH paCTBOpOB, IIpO}J;Omi(J.!TeJibHOCTb 06pa60TKH H T.II.). 

5.8. Cauwrapuo-6Lrrosoe ooCJiy)f(Hsauue 

H JlH'llla.H rorueua nepcouana 

HcrronLJOBaHHC CJ.13 He HCKJIIO'!aeT B03MO)f(HOCTH JarpH3HeHHH KO)f(HbiX 

rroKposos. B CBH3H c Jri1M rrpoxo)f(iJ,eHHe rrepcoHanoM eJKe}J;HeBHoH: caHHrap· 

HOH o6pa6orKH no OKOH'IaHifH pa6or c 6epHJJJIHeM HBJIHerc.H o6JI3arerrhHbiM. 

llJI.H ITOJIHOH O'llfCTKH KO)f(HbiX llOKpOBOB MhiTbe )J.OJI)f(HO 6biTb TmareJibHbiM 

If IIpOiJ,OJI)f(aTbCJI )l.OCTaTO'IHOe BpeMJI ( OKOJIO 15 MHH) . HopMa pacxona 

MbiJia Ha OIJ.Horo 'lerroseKa - 15 r. Ka'!ecrso OTMhiBKH C'IHTaercJI ynosrre2· 

BOpHTCJibHbiM, CCJIH 0CTaT04Ha.R: Jarp.HJHeHHOCTb COCTaBJIHer 0,01 Mf/M · 

. 3arpH3HeHHe KO)f(Hb!X llOKpOBO:f 6epH.11JIHeM B Te'!eHHe pafiO'!eH CMeHbl 

He JJ.OJI)f(HO rrpeBbiWaTb 0,03 Mr/M . TaKoif ypoBeHb Jarp.H3HeHHOCTII rrpH 

lileCTif'laCOBOH JKCI103111]HI1 (11pO)J.OJI)f(lfreJibHOCTb CMeHLI) 06bi'IHO He llpHBO· 

)J.HT K pa3BHTHIO KO)f{HhiX 110pa)f(eHHH. 3Ty BeJIIf'IHHy peKOMeH)J,yeTC.H HCllOJib· 

30BaTb IIplf Ol]eHKe J<iJ<iJeKTifBHOCTH 3alll11THLIX CBOHCTB Cllei]O)J,e)f(JJ.LI, rrepHO· 

)J.H'IeCKH KOHTpOJIHpyH ypoBeHb 3arp.HJHeHHOCTH KOJKHbiX IIOKpOBOB rrepcO· 
Halla rrepe)J, IIpOXOlK)J.CHHeM HM CaHHTapHOH 06pa60TK!f. 

Bee JIHUa, HMelOllllfe KaKife·JIIf60 IIOBpC)f(L(eH!fJI KO)f(H ( CCa)],MHbi, uapa· 
ITHHhr, nope3br), 1-lOJI)f(Hbi rrepe)], pa6oroii o6pa6oran lfX Me)],HUMHCKHM Kne· 

eM o<l>-{) HJII1 aHaJ!O!H'IHhlMH 11perrapaTaMI1 (HaiTpHMep, <iJyparrnaCTOM), a 

IIpH 0TCYTCTBHI1 HX - 3aKIIeHTb ITJiacTbrpcM (He06XO)J.MMO llOMHHTb, 'ITO 
IIJiaCTblpb ITIIOXO nep)f(HTCJI Ha 3aiiOTeBweii: KO)f(C). 

C aHHTapHoe o6cJiy)f(HBaHHe rrepcoHana o6ecrre'!HBaercJI opraH!f3ai]HeH 
CaHHTapHO..fibiTOBb!X liOMelllCHHH. HaHJJY'Ilili1MH B fHfHeH!f'leCKOM OTHOlUe· 

HHH llBillllOTCJI CaHifTapH0-6biTOBbie llOMellleHifJI, ycrpoeHHbiC !IO TI1IIY caHH· 

TapHoro nponycKHHKa l1 pa3)],eJIJilOll{HecH Ha "'IHCTyiO" H "rpH3HyiO" rap· 
)J,epo6HLie, MC)f(JJ.Y KOTOpbiMH pa3MelllaerCJI JJ.YWeBaJI. 

8 COCTaB 'IHCTOH rap11.ep06HOH BXOIJ.JIT rapnepo6 )J.OMarnHeH O)J,e)f()J.bl H 

KOMHara )J.JIJI xpaHeHHH 'IHCTOH crreuoAelKil.hi. B cocrase rpH3HOH rapnepo6-

HOH )J.OJl)f(Hbi 6LJTb 11pCAYCMOTpeHbi 110MemeH11H )J.JIR: CHHMaHHJI H c6opa 
rpH3HOH Cflei]O)l.C)f(JJ.bl. 

llnH rrpoxona HJ AYWCBOH B rapL(epo6 AOMarnHeii one)f(JJ.bi )J,OIIJKHa 6Lrrh 
ycrpoeHa 11peAJJ.yUieBaH, B KOIOpOH XpaHHTCJI Jarrac llOJIOTeHeu. PJI)J.OM C il.Y· 

WeBOH CJle)J.yer pa3Memarb CaHy3eJI, 06opyL(OBaHHb!H YMhiBaJibHHKOM C ITO· 
)J.a'!eH XOJJO)J.HOH If rOpH'IeH BOIJ.bi. 

flpoxor~ HJ '1Hcrol1 rapAepo6Hoii B rpH3HYIO cnenyeT rrpenycl\-tarpHsarL 

He '!epe3 IWlileByiO, a MHHyH ee- )J.JIR HCKJliO'!eHHJI BCipC'IHbiX IIOTOKOB nep· 
co Han a. 

fap)J,epo6 JJ.OMalilHeii OiJ,e)f(JJ.bi pacctJHThiBaercJI Ha caMoo6cny)f(HBaHHe 

C OIKpbiibiM XpaHeHHCM O)],CJK)l.bi. lliiOUla)J.b IlOMememm )J.OJI)f(Ha COOTBeT· 

CTBOBaTb CI111CO'IHOMy COCTaBy ffBYX CMe)f(HbiX CMeH C HaM60JlblUHM 'IHCJIOM 

pa6oTaiOmHx lf3 paqera 0,5 M Ha 1 'ICJlOBeKa. 8 rapnepo6e JJ.OJIJKHLI 6LITb 

IlpenycMOipeHbi CKaMbH 11 11pHCI10C06IIeHHJI )J.JIJI xpaHeHHH BepXHeH O)J.e)f()J.bi, 
6eJibJI, fOJIOBHbiX y6opOB 11 o6yBH. 

llyUieBbre o6opyll.YIOTCH H3 pac'!eTa I pOJKOK If 3 Mecra s rrpe)J,)J,yllleBoii 

Ha Ka)f()J.bJe llllTb 'leJIOBeK HaH60JlblileH CMeHbi. He peKOMeHnyeTCH pa3Me­

lllaTb JJ.YllleBbie H npCIJ.iJ,YWCBLre y Hapy)f(HbiX creH 3)J.aHHJI. JlyllleBL!e o6opy-
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.llYIOTCJI OTKpbiTbiMH KafiHHaMH: Ka)l(,lla.!l KafiHHa ,llOJJ)I(Ha HMeTb HH,llHBH.llY· 

aJJbHbiC CMCCHTeJJH XOJIO,llHOH H rOpH'IeH BO,llbl. lion B .uyrneBbiX ,llOJI)I(eH 

HMCTb YKJIOH B CTOpOHy, npOTHBOflOJIO)I(HYIO BXO.llY. 

Ilnoma.ub rap.uepo6a cneuo.ue)l(,llbi .uon)I(Ha coorBercrnonarb nnomanH 

rap.uepo6a noMarnHeii one)l(,llbi. 3necb non)I(HO fihiTb o6opynonauo ycrpoii­

crno }],JlH xpaneHHH H cyrnKH cneuone)l(nhi H o6yBH, noMemenHe nnn pa3-

nenbHoro c6opa rp.!13HOH cneuone)l(nhi H nareJlbHoro 6enb.!l H npHcnoco6-

neuue nnn ynna)I(HeHHH co6HpaeMoii cneuone)l(,llbi (nonopacnbmnromHe 

<j>opcyHKH H T. n.). 
0Kono caHnponycKHHKa non)I(Ha pa3Memarbc.!l pecnHparopnaH, npen­

Ha3Ha'leHHaH }],JlH xpaHeHHH pecrmparopoB H IJ,OnonHHrenbHbiX Cl13. Ilno­

IUa.llb pecnHparopHOH /J,OJI)I(Ha COOIBeTCTBOBaTb 'IHCJieHHOCTH pa60'IHX 

8 caMOH 6onbrnoii CMeHe H3 pacqera 0,15 M2 Ha 1 qenoBeKa, no He MeHee 

4M2. 
,llnH BHyrpeHHeH OTIJ,eJJKH CaHHTapHO·fibiTOBb!X flOMeiUeHHH HeOfiXO· 

/],HMO npHMeHHTb MarepHaJJbl, JJerKO OTMbiB310IUHeCH OT fiepHJJnHH H ero 

cOeiJ,HHeHHH. ,IlnH flOKpbiTHJI llOJJOB u;enecoo6pa3HO B OCHOBHbiX llOMC· 

meHHHX Hcnonb30Barb nnacrHK H JJHHoneyM. B 11,yrneBbiX nonbi IJ,On)I(Hhi 

fihiTb llOKpbiTbl MCTJiaXCKOH llJJHTKOH, CTCHbl Ha Bb!COTY no 3 M flO· 

KpbiBaiOTCJI rna3ypoBaHHOH llJlHTKOH, a BCpXHHH l.JaCTb CTCH H llOTOJIKH OK· 

pa!llHBaiOTCH BJJarOCTOHKHMH KpacKaMH. fleperop011,KH MC)I(/J,y llpOH3B0/1,· 

crBeHHb!HH H fihiTOBbiMH llOMeiUCHHHMH Moryr 6biTb BbHIOJIHCHbl Ha BCIO Bbl· 

cory H3 CTCKJI06JIOKOB. BCH Mefienb nOJI)I(Ha fihiTb llOKpbiTa nnacTHKOM. 

Cneuone)I(/J,y Heo6xonHMO perynHpHo O'IHIUarb or npoH3BoncrBeHHhiX 

3arpH3HCHHH (crHpKa). CpoKH crHpKH cneuone)l(}],bl pernaMeHrHpyrorcn or­

pacneBbiMH HOpMaTHBaMH. IlpH onpeneJJeHHH CpOKa HOCKH Cn~nyer pyKO· 
BOnCTBOBaTbCH BpeMeHCM HaKOllJICHHH 3arpH3HCHHH no ypOBHeH, rrpeBOCXO· 

nnrnHX fillY, KOTOpoe B peanbHb!X ycJJOBHHX He llpCBbilllaeT BpCMCHH O,llHOH 

cMeHbl. 
flpH pa3JJH'IHb!X MaHHllYJIHUHHX CO cneu;one)l(nOH B rpH3HOH rapnepo6-

HOH, Korna rrpoHcxo}].Hr ee BcrpHXHBaHHe (rrpH pa3nenaHHH, coprHpOBKe, 

pacKnanKe H T. rr.), B B03nyx nepeXO}].HT HC<j>HKCHpOBaHH3H 'laCTb HMCIOIUC· 

rocH Ha one)l(ne 3arpH3HeHHH. B 3aBHCHMOCTH or xapaKrepa 3arpH3HeHHH H 

MarepHana cneu;one)l(,llb! B B03nyx MO)I(eJ BhineJJHTbCH OT 0,05 no 0,5% fie· 

pHJIJIHH, conep)l(amerocn B rKaHH. 

Ilepexon fiepHJIJIHH B a3p030JlbHYIO <j>a3y MO)I(CT npHBOnHTb K 3Ha'IHTeJib· 

HOMY 3arpH3HCHHIO B03nyxa caHHrapH0-6biTOBhiX ITOMemeHHH. HanH'IHe J<j>­

cpeKTHBHOH OfiiUe06MeHHOH BeHTHJIHI.J;HH, ofieCITC'IIIBaiOIUCH necJITHKpaTHh!H 

B03AYX006MCH, H YBJJ3)1(HCHHe rpH3HOH cneu;one)I()J,bl IT03BOJIHIOT CHH)I(aTb 

KOHUCHrpaiiHH 6epHJJJ1HJI no 3Ha'ICHHH, He rrpCBbilllaiOIUHX fi)lK. 

)liTH CTHpKH cneu;one)I()J,hl Ha reppHTOpHH npenrrpHHTHH noJI)I(Ha fihiTb 

ofiopynoBaHa CITCil,llpaqeqHaJI, B KOTOpOH HapJiny C COOTBCTCTBYIOIUHMH pafio­

'IHMH llOMCIUCHHHMH nOJI)I(HO fihiTb rrpenycMorpeHO ITOMCIUCHHC }],JlJI llOCTO· 

HHHOrO KOHTpOJIJI 3a nocraTO'IHOCTbiO O'IHCTKH CITCUO/lC)I(nbi OT fiepHJIJJHJI. 

TpancnopmpoBarb crreuone)l(,lly B crieurrpaqeqHyro cnenyer B MernKax 

Ha rpy30BOM rpaHcnopre, KY30B Koroporo noKpbiT nerKoMOIOIUHMCJI Mare­

pHaJJOM. MernKH nnJI rpaHcrroprHpOBKH cneuoiJ,e)l(nhi MOryr 6hiTb H3roroB­

neHhi H3 XnOIT'IarofiyMa)I(HhiX, nnacTHKOBhiX HJJH fiyMa)I(Hh!X MarepHaJIOB. 

flepBhiC nsa BHna MelllKOB MO)I(HO O'IHIU3Th T3K )I(C, KaK H CITCI.J;one)l(ny, fiy­

Ma)I(HbiC ITOCJIC HCITOJih30BaHHH Hano YHH'IT0)1(3Tb BMCCTC C OTXonaMH 

OpOH3BoncrBa. 
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6. fHfHEHA TPY.llA fiPH fiOJIYliEHHH H 06PAiiOTKE CllJIA.BOB, 
COllEP.KAmHXI>EPHnnHR 

B rrpOMhilliJleHHocrH Bee 6orree rnHpoKoe rrpHMeHeHHe HaXOiJ.HT crrrraBbi, 
conep)l(aiUHC B CBOCM COCiaBe 6epHJIJIHH. C Y'ICIOM B03M0)1(HOi1: CTCITCHH 33· 

rpJI3HCHHJI B03nylllHOH cpenbi, CfiJiaBhl YCJlOBHO ll0Ap33)J,CJIHIDTCJI Ha ):U!C 
OCHOBHbJC rpyiTITbl: CITJ13Bb! C Bb!COKHM COtJ:Cp)l(aHHCM fiepHJIJIHH ( OT 20% H 
60Jiee) H CIIJI3Bbl C HH3KHM CO.D,ep)l(aHHCM fiepHJIJIHJI (AO 2,5%) . B llCpByiO 

rpyrrrry B OCHOBHOM BXO)l)IT CITJiaBbJ Ha OCHOBe 3Jl10MHHHJI, HCITOJ!b3yeMbJe B 
Ka'leCTBe KOHCipyKI.J;HOHHbJX MarepHaJIOB. 

Ko BIOpOii rpynrre OTHOCJIICJI cne.a;yJOIUHC CI1JI3Bbl: 

- JIHTCHHbiC aJliOMHHHCBhJe CIIJJ3Bhi, CO,a;ep)I(3IUHC ,[(0 0,5% fiepHJIJIWI; 

- CITJiaBhl Ha OCHOBC MC)J,H C CO.D,ep)!(3HHeM i];O 2,5% fiepHJJJJHH (6epHJIJIH· 
CBhJe 6pOH3bi); 

- CITnaBbl Ha OCHOBe )l(eJIC3a, HHKCnif, K06aJibTa, COACp)!(aiUHe }J,O 2,5% 
6ep HJIJIHJI. 

Pe3yJJbTaibl JKCITCpHMCHTaJlhHhiX HCCJie)J,OBaHHH CBHJ],CTCJlbCTB}'IOT 0 

TOM, 'ITO aJp030Jib .D,C3HHrerpau;HH cnnaBoB nepBoii rpynnbi OKa3hiBacr Ha 

OpraH113M crreu;HcpH'ICCKOC J],eHCTBHe, XapaKTCpHoe }],JlJI 6epHIIJIHH H ero 
OKHCJJOB. 

11ccne.uoBaHHH aJp030JJeii ne3HHrerpamm cnnaBOB sropoii rpynnbJ ITOKa-
3anH orcyrcTBHe KaKoro-nH6o crreu;HcpH'IecKoro !(eH:crBHJiz xapaKrcpHoro 

}],JlJI 6cpHJIJ1HH. TaKHM o6pa30M, MeXaHH'IeCK3H o6pa60TKa JTHX CflJiaBOB MO· 

)l(eT llp0113BO)J,HThCH B OfiiUCM pafiO'ICM flOMeiUCHI1H Ha OfibJ'IHOM 
o6opynoBaHJH1. 

6.1. fumena rpy;:m npu noJiyqeuuu H o6pa6orKe cnnasoB 

C BhiCOKHM CO.llCp)!(aHHCM 6epHJIJJHH 

COJJJBbl ITO.D,BeprawTCH MexaHH4eCKOH OfipafiOTKC, B TOM 4HCJIC Ha MC· 

TaJJHOpC)I(YIUHX CTaHKax (I04CHHe, cppe3epOBaHHe, CBCpiiCHHC 11 I. .D,.). 06-

pafian.JBaTb CITJiaBbl HeOfiXO)J,HMO B CITCIJHaJJbHO ofiopy.D,oBaHHb!X IIOMCIUe­

HHJIX llpH OfiH3aTCJihHOM HaJIH'IHH MCCTHbJX llb!JICOICaCbiBaiOIUHX yCTpOHCTB, 

MaKCHMaJJbHO ITp116JIH)I(CHHbJX K Mecry o6pa60TKI1. Y CipOHCTBO llOJIHOfO 

yKpblHUI CTaHKOB OKa33JlOCb MaJI03cpcpeKTI1BHblM, TaK KaK B MCCiaX a3p0-

,[(11HaM114eCKHX rcHcii CKaiiJIHBaiOrcJI KpynHaH crpy)!(Ka 11 ITbiJlh, 'ITO rrpH 

O'IHCTKC yKpbiiHH ITpHBOJ],HT K IIOJIBJICHHIO flbJJIH'CIIJiaBa B 30He )J,hiXaHHJI pa­

fioqero. Ha11ny•mmi1 3cpcpcKr IIhmcynasni1BaHHH nocr11raercJI np11 HCIIOJib30· 

BaHHI1 CMeHHhiX HaCa):IOK pa3JII1'1HOH KOHcpHrypau;HH, yCTaHaBmmaeMbJX Ha 

CTaHKaX IIp11 CKOpOCTH L\BH)I(eHHJI B03J],yxa B OIKpbiiOM Ce'ICHI1H HaCa~J:KH 
25-50 M/C. 3ro 06CCITC4HBaCT CKOpOCTb )J,BI1)!(CHI1H B03.D,yxa B MeCTaX KOH· 

TaKra HHCipyMeHra C 113/.l:CJIHeM He MeHee ] 0 M/c. flpH T04eHHH BfiyrpcHH11X 

nonocreii.: .n:eTaneii xopomee nhmeynaneHHe .n:ocr11raercJI nyreM rrpHcoe.n:HHe­

HHH narpy6Ka MecrHoro orcoca K rrepenHeii. 6a6Ke CTaHKa. MenKyiO cnecap­

Hyro .uopa6orKy H3nenHii.: (3a'IHCTKa 3ayceHues, nporoHKa pe3b6 11 r. n.) crre­

.a;yeT npoBOIJ.I1Th B rnKacpy c BhiTH)!(KOii.: '1cpe3 naHeJJb, ycrpoeHHoii B crone. 

TepMoo6pa60rKa 3arOTOBOK HC06XOJ],HMa MH HX ITJJaCTH'ICCKOH ne-

<f>opMaUHH (npeccoBaHI1e, llpOKar, BbiJ],aBJIHBaHHe H T. g.), OT)I(Hra, OTITyC­

Ka H r. rr. CnnaBbl nonseprarorcJI HarpeBy B TepMWieCKHX ne'lax npH reMne­
parype 450°C. flp11 n11x ycnoaHHx He BhinenHrorcH coe.a;»HeHHH 6epimnHH B 

B03,a;yx. lla)!(e B rrpo6ax B03,a;yxa, oro6paHHhiX Henocpe.a;crBeHHO 113 ITC'IH, 6e­
PHJJJJHii.: He 06Hapy)!(CH. 
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CnrraBbi 6epHJJJIHn Ha arrroMHHHeaoii ocHoBe no}J,aeprarorcn pa3JIHtDfbiM 

orrepaUHHM IIJ13CTH'IeCKOH iJ,e<fJOpM31UfH. 4ame Bcero np11MeHHIOT XOJIO}J,HbiH 

H ropH'IHH llp0K3T. flpH :HOM npouecce Bbi,[(eJieHHH B B03iJ.YX llbiJIH CllJiaBa He 

rrpoHcXOAHr. PacKpoii JJHcroa H3 cnnaaoa raK)f(e He rrpHBOiJ.Hr K o6pa3oaa­
HHIO aJp030JieH 6epHJIJ1HH. 

fopn'lee npeCCOB3HHC MeraJIJIH'IeCKOfO 6epHIIJIHH, 33KJIIO'IeHHOfO B 

CT3J1bHYIO 060JIO'IKY (llpH TeMneparype 1 J 100C), llp3KTJ1llCCKH He 

llpHBO,[(HT K 06pa30B3HI110 33p030JIH KOHJ{eHC3UHM6epHIIJIHH, O}J,H3KO llpH H3· 

pyWCHHH UCJIOCTHOCTH 060JIO'IKH 11p011CXO}J,HT Bbi}J,eJieH11e 33p030JIH B KOH· 

ueHTpaUHH 3-5 MKr/M3. ITpoKar 6epHIInHeaoii rrpoaoJIOKH, 3aKJIIO'IeHHoii 

B MeraJIJIH'IeCKYIO 060JIO'IKY, He COIIpOBO)I(,[(aercH 3arpH3HeHHeM B03AYillHOH 

Cpe,[(bl COe}J,HHeHHHMH 6ep1111IIHH. flp1111pOKare 6epHJIJIHeBbiX 33f0TOBOK, 33· 

KJIIO'IeHHbiX B 3M3J1CBYIO 060JIO'IKY, T3K)f(e OTCyTCTByer Bbi}J,eJieHHC 33p030· 
JJeH 6epHJJJIHH. 

ITpeccoaaHHe H3,[(eJIHH H3 crrnaaoa, npeABapHrenbHO HarperbiX B rreqax 

COITpOTHBJieHHH, C011pOB0)1(,[(3eTCH Bbi,[(eJieHHeM 6ep11IIJIHH Herrocpe,[(CTBeHHO 

y npecca. OiJ,HaKo rrpH }J,Ocraro'!Hoii BeHrHJIHUHH B rrpo6ax B03L(yxa, oro6-

paHHbiX HerrocpeiJ,CTBeHHO Ha pa60'!eM Mecre M3III11HHCTa, 6ep11IIJIHH He 06· 
Hapy)f(eHO. 

MexaHH'IecKaH o6pa6orKa crrnaaoa ( TO'IeH11e, ¢pe3epoBaHHe) xapaKre­
p113yercH 06pa30B3HI1eM BbiCOKO}J,I1CIIepcHOH llbiJII1 (AO 2 MKM - 59,4%, OT 

2 ,[(0 5 MKM - 13,8%, OT 5 }1,0 10 MKM - 14,8%, 6onee 10 MKM - 12%), 

T. e. 73,2% '13CT11U llbiJlH CIIOC06Hbl rny60KO 11p0HI1K3Tb B ,[(biXareJibHblC IIYTH 

11 Bbl3biB3Tb CITCUH<fJH'IeCKHH rrpouecc. 0,[(H3KO 11pHMeHeH11e MeCTHbiX llbiiie· 

orcacbiBaromHx ycrpoiicra rronHocrbiO o6ecrreqHaaer YAaiieHHe o6pa3yromeii­
CH IlbiJIH. 

3a'!HCTK3 JIHCTOB CIIJI3BOB IIHeBM3TI1'1eCKOH 60pM3WI1HOH HBJIHCTCH H311· 

6onee He6naronpHHTHbiM llpOUCCCOM, T3K K3K C011pOBO)f(}J,3eTCH 3H3'1HTeJib· 

HbJM Bbi,[(eJieHHeM llbiiii1 crrnaaoa c BbiCOKHM coAep)f(aHHeM 6epHnnHH. ITpo­

Be}J,eHHe JTOfO rrpouecca C 11p11MeHeHHeM crpyH BO}J,bi, ITO}J,3B3eMOH B MCCTO 

33'1HCTKH, He }J,3JIO 6Ji3fOI1pHHTH0fO J<fJ<fJeKra, H CO}J,ep)f(3HHe 6ep11JIJ1HH 

B B03,[(yxe He CHH311Jl0Cb. f10JTOMy B IteJIHX CHH)f(eH11H 3311biJieHH0CTH B03}J,y· 

Xa He06XO}J,HMO B BO,[(y, IIO}J,3B3eMyiO K Mecry 33'111CTKH, ,[(063BJ1HTb llOBepx· 
HOCTHO-aKTHBHb!e Bemecraa (OJT -7, OJT -1 0). 3a'!HCTKy JII1CTOB MO)f(HO 11p0-

B0,[(11Th TOJlbKO B ClleU113J1bHOM H30IIHpOB3HHOM IIOMemeHH11 C llpHMeHeHHeM 
IIOJIHOrO KOMIIJieKT3 ClleUO}J,e)f(}J,bi H peCllHparopOB. 

li.JIH .113f0TOBJICHHH 113}J,eJII1H 113 CIIJ13BOB IlpHMeHHIOT C3Mb!e pa3JII1'1Hb!e 

BH,[(bl CBapOK (aprOHO,[(yroBaH, KOHT3KTH3H, iJ,H<fJ<fly3HOHH3H, JJieKrpOHHO­
IIylJeBan H T. iJ,.). 

AproHOiJ,yroaan caapKa HBJIHercn HaH6orree He6narorrp11HTHhiM npouec­

COM, T3K K3K B03iJ.YX pa60'IHX ITOMeiU~HHH MO)f(eT 3arpH3HHTbCH 0KI1CJ13MH 

6ep11IIJIHH B BbiCOKHX KOHUCHrpaunHx. HarrpHMep, B ¢aKene AYrH COAep­

)f(3HHe 6epHIIJIHH iJ,OCmraer 270-6000 MKr/M3. JTOJTOMY CB3pKy CJie}J,yer 

rrpOBO,[(HTb B repMeTH'IHOH K3Mepe C H3J1HlJHeM MeCTHOH MeX3HH'IeCKOH Bbl­

TH)f(HOH BeHTHJIHUHH, 'ITO o6eciTelJHBaer 'IHCTOTY B03,[(yxa pa6oqero. ITOMe­

IUeHHH, B TO BpeMH K3K B C3MOH KaMepe CO}J,ep)f(3HHe 6ep11JJJIHH ,[(OCTI1f3eT 

675-2542 MKf/M3. IlpH pacKpbiTHH K3Mepbi Bbi}J,ennercH OT 2 ,[(0 8 MKf/M3 

6epHIIJJ11H. JlJJH ycrpaHeH11H 33rpH3HeHI1H B03,[(yXa HC06XO}J,HMO yBeJII1'1eHHe 

CKOpOCTH ero iJ,BH)f(eHHH B pa6o'!eM llpOeMe K3Mepbl ,[(0 1,5 M/ C 11 6onee. 

J1p11 aprOHO}J,yrOBOH CB3pKe B KOHTpOJJHpyeMOH 3TMOC<flepe B3KYYM­
H3H KaMepa rrocne }J,OCTI1)f(eHHH BaKyyMa 10.10-2 MM pr. cr. 33ITOJIHHercn 

aproHOM AO ,[(aaneH11H 20,5·104 ITa, rrocne 'lero rrpOH3BOAHr caapKy. Bo 

BpeMH JTOfO rrpouecca B B03}J,yxe pa60'Iero ITOMeureH11H 6epHIIJIHH He 06· 
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NIJ'IY)f(HBaercs:, B TO )f(e BpeMH ero KOHUeHrpaUHH BHyrpH KaMepbi MO)f(eT 

laOCTHf8Tb 580-7250 MKf/M3. flpOiJ.YBKa CBapo'lHOH KaMepbi B re'!eHHe 

I 0 MHH rrepeiJ, ee pacKpbiTHeM rrpenyrrpe)f(}J,aer 3arps:3HeHHe B03iJ.YWHOH 

IIJ'IIli~bl. 
\Jie}J,yer OTMeTHTb, 'ITO Ha }J,eT3J1HX, ITO}J,BepraiOil.lHXCH CBapKe, OCea,aer 

011p04HhiH aJp030Jib, BBHAY 'lero }:(eraJII1 Ha}:(O rrepeHOCHTh B yKpbiTHe H 

TOIIbKO IJOCJie rmareiibHOH HX rrpompKH 6eH3HHOM, CITHpTOM HIIH ApynfMH 

IOU~CCTBaMH HX MO)f(HO ITO}J,BepraTb }J,3J1bHeH:IIIHM MaHHIIYIIHUHHM. 

3rreKTpOHHO·JJYlJeByiO CBapKy 6epHIIIIHH H ero CIIJiaBOB IIpOBOM,HT TOJib-

1(0 llpH H3J111'1HH rny60KOf0 BaKyyMa (l·IQ-4 - 1·1 0-5 MM pr. cr.), B 

OI113H c IJeM caM rrpouecc caapKH He corrpOBO)f(}:(aercH 3arp.H3HeHHeM Bo3nyxa 

ftllpHIIJIHCM H ero coe}J,HHeHHHMH. 0}:(HaKO Ha CTeHKaX B3KYYMHOH KaMepbi 

llpOHCXO}J,HT }:(OCTaTOlJHO HHTeHCHBHOe OCe}:(aHHe 'laCTHU 6epHJIJIHH. IlpH 

O'IHCTKe C IIOMOil.lbiO Ha)f(}:(alJHOH 6yMafH BHyrpeHHHX CTeHOK KaMepbl OT 

"Harapa", COCTaBJIH.!QlllefO H3 a3p030JIH KOH}:(eHC3UHH CIIJI3Ba, C03A~JQTC:JI 

lbiCOKHe KOHUeHrpaUHH 6epHJIJUIH. ITpoaeneHHe Jroii onepaUHH BJJa)f(HbJM 

nyteM ( CMbiB Harapa 5%-HhiM paCTBOpOM COJJS:HOH KHCJJOTbl) llpHBO}:(HT K 

CHH)f(eHHIO CO}J,ep)f(aHHH 6epHJJJJHH B B03p,yxe }:(0 ITJlK. 

06opyAOBaHHe B3KYYMHOH KaMepbl MeCTHOH MexaHHIJeCKOH BeHTHJJH· 

I(HeH, BKJJIOIJaeMOH }J,O BCKpbiTHH KaMepbl, rrpenynpe)f(}:(aeT 3arpH3HeHHe 

B03Ayxa pa6o'!ero noMemeHHH. B uenHX yMeHbiiiCHHH 3arpH3HeHHH BHyr­

peHHHX CTeHOK B3KYYMHOH KaMepbl peKOMeHp,yeTCH llpHMeHHTb C'beMHbie 

JKpaHbi H yKpbiTHH OT}J,eJJbHhiX ner3J1eii. B A3J1hHeiiiiieM 3aiUHTHhie 3KpaHbi · 

H3BJieKaiOT 113 BaKyyMHOH KaMepbl H 0'1Hlll310T BJI3)f(Hb!M CllOC060M. 

B rex cny'lanx, Korna :no B03MO)f(HO, Heo6xOAHMO 3aMeHHTh aproHo­

}J,yroayro CB3pKy 3JieKTpOHHO-JJy'leBOH, TaK K3K llOCJJe}J,HHH C rHrHeHH'IeCKOH 

TO'IKH 3peHHH HBJJHeTCH, 6e3yCJJOBHO, npe}J,ITO'ITHTeJibHee. 

JlH<fJ<fJy3HOHH3H CBapKa 6epHilHHH H ero CITJJaBOB OCHOB3Ha Ha HCIIOJlb· 

30BaHHH rny60K0f0 BaKyyMa (1·1 Q-4 - 1·10-9 MM pr. CT.) llpH TeMITe­

parype CBapHBaeMblX lf3}:(eJIHH 400-9000( If }J,OCT3TO'IHO ClfJibHOM C}:(3B­

JIHB3HHH H3}:(eJIHH, B pe3yJJbT3Te qero B03HHKaer AH<fJ<fJY3HH '13CTHU H 

npOHCXblllfT IIJJOTHOe COe}:(HHeHI1e HX. B rrpouecce CBapKH OTMe'!aeTCH BeCb· 

Ma He3H3'1HTeJibHOe 3arpH3HeHHe BaKyyMHOH KaMepbi. 06bi'IHO pacKpbiTHe 

B3KYYMHOH K3Mepbl He C0llpOB0)1(}:(3eTCH 3arpH3HCHHeM B03}:(yxa 33p030JIH­

MH 6epHJJJIIfH. 0}J,HaKO IIpH AH<fJ<fJY3110HHOH CBapKe 60JiblUHX }:(eTaJJeH (Ha· 

IIpHMep, o6meH IIJIOIU3}J,bl0 100 CM2 11 6onee) KOHUCHTpaUHH 6epHJJJ1HH BHYT·· 

pH CBapO'IHOH KaMepbi pe3KO yBeJJHlJHBaeTCH, 'ITO MO)f(eT BeCTH K 3arpH3He­

HHIO B03}:(yxa pa6oqero IIOMeiUeHHH COeAHHeHHHMH 6epHJJIIHH 11pH pac­

KpbiTHH KaMepbi. ]lnH IIpe}J,yrrpe)f(,[(eHWI JTOfO CJIC}J,yer KaMepbl CBapKH o6e­

Clle'IHB3Tb MeCTHOH MeXaHH'IeCKOH BbiTH)f(HOH BeHTHJJHUHeH AJIH rrpOiJ.YBKH 

HX HCIIOcpeACTBeHHO rrepe}J, pacKpbiTHeM. 

JTpH KOHT3KTHOH CBapKe B 30He rrpoxo)f(,[(eHHH TOKa (Me)f(a_y JJJeK­

rpo}J,aMH) IIpOHCXO}:(HT O'leHb 6biCTpOe p330rpeBaHHe MeTaJIJia, 33 C'leT 'lero 

H AOCTHraeTCH CBapKa. B MOMeHT KpaTKOBpeMeHHOfO pa3orpeBa MeTaJIJia 

rrpOHCXO}:(I1T "BbiiiJieCK" (Bbi6poc) OTHOCHTeJibHO KpyiiHbiX '13CTHU CBa· 

pHBaeMOfO MeT3J1Jia. Hap.HAY C Bbi6pOCOM KpyiiHbiX '13CTHI~ B B03}J,YX pa6o­

'!efO IIOMeiUeHI1H llpOHCXO}J,HT Bbi}J,eJieHHe BbiCOKO}J,IfCllCpCHOH llb!JII1 (a3p0· 

30JJH KOH}:(eHC3U11H). 

Caapo'lHbie MaiiiHHbi, rrpenHa3Ha'leHHhie AJIH KOHraKrHoif caapK11, non­

)f(Hbi 6biTb pa3MeiUeHbi B OT}:(eJibHbiX H30II11pOBaHHbiX ITOMemeHHHX H o6opy· 

}J,OB3Hbl 3<fJ<fleKTHBHbiMH MeCTHbiMH llbiJieOTC3ChiB310IUHMH yCTpOHCTB3MH 

C 06.H3aTeJibHOH O'll.fCTKOH Bbi6paCbiB3eMOfO B03}:(yXa. JlM:Ua, Henocpe}J,CTBeH· 
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HO 06CJIY)I(HBaJOll.IHC CBapO'IHhiC MalliHHbl, ,[I,OJI)I(Hbi 06H3aTCJibHO HCI10Jib30· 

BaTb ITOJIHb!H KOMITJICKT CITCUOIJ,C)I(IJ,bl H pecrrHpaTOpbl, 

)JICKTpOXHMH'!CCKaH pa3MCpHaH 06pa60TKa rrpeAJIO)f(CHa IJ,JIH MaCCO­

BOfO l1pOH3BOJ],CTBa HIJ,CHTH'!Hb!X IJ,CTaJICH CJIO)I(HOH KOHcj:>HrypaUHH. fHrHe­

HHtlCCKaH OUCHKa OllbiTHOrO TCXHOJIOfH'ICCKOfO llpOUCCCa l10Ka3ana ero 

60JibUJHC rrpeHMymecTBa rrepeA APYfHMH crroco6aMH o6pa60TKH, cBH3aH­

HbiMif C 60JibUJHM C'heMOM MCTaJIJia, H npe)I(IJ,C BCero nepeA MeXaHH'IC­

CKOH o6pa6oTKOH. HccneJJ,OBaHHH Ha JJieKrpoxHMH'ICCKoif ycTaHOBKe 

( :meKTpOJIHT 15%·H0f0 paCTBOpa JY'a.C£, HarrpH)I(CHHC 12 8, nJIOIHOCTb TOKa 

40 A/cM2, CKOpOCib C'bCMa MCiaJIJia 0,005 MM/c, nrromaAb o6pa60TKH 

37 MM2) CBifiJ,CICJlbCTBYJOT 0 TOM, 'ITO KOHUCHipaUHH 6epHJIJIHH B JJICKTpO­

JllfTC ITOCJIC 80 MlfH 06pa60TKH COCiaBJIHJia 570 Mf/JI, B TO )I(C BpCMH COJ],Cp· 

)l(aHHC 6epHJIJIIfH B B03AYXC He npCBhiUJaJIO 0,2-0,6 MKf/M3. IlOBb!ll!eHHH CO· 

ACp)l(aHHH 6epHJIJIIfH B B03JJ,YXC B 3aBHCHMOCTH OT YBCJIH'ICHifH CfO KOHUCH· 

IpaUHH B JJICKTpOJIHIC 06Hapy)I(CHO HC 6b!Jl0. 

8 llpOUCCCC MCXaHH'!CCKOH o6pa60IKH 6epiDI!IHH OH TYI )I(C rrepeXOJ],HI B 

HepacTBopHMYJO cpopMy - flfApOOKHCh 6epHrrJIHH. PacTBOpHMhiX coeJJ,HHe­

HHif 6epHJIJllfH B COCiaBe JJieKTpOHHia HC 6hiJIO 06Hapy)l(eHO. )TO 06CTOH· 

IeJibCIBO HaMHOfO o6rrerqaei O'llfCTKY JJieKTpOJIHia, 1160 J],OCiaTO'IHO QJHJibi­

poBaH!fH ero '1Cpt3 nJIOTHYJO IKaHb. 

C6opKa HBJIHeiCH OJJ,HOH H3 rpyAOCMKHX H pacnpocTpaHeHHhiX onepa­

UHH, B KOIOpOH 3aHHIO 60JibUJOe KOJIH'ICCTBO pa60'IIfX. )Ta c60pKa 

HBJIHCTCH ITOBIOpHOH, 11 nplf HCH HCKJIJO'IaJOTCH BCHKifC OrrepaUHH no J],OBOIJ,· 

KC JJ,eiaJICH. 06H3aTeJibHbiM YCJIOB!feM C60pKH HBJIHCTCH nocTynneHHC Ha 

Y'-IaCTOK ):.(CiaJICH, nu,areJibHO O'llfll.ICHHhiX OI ITOBCpXHOCTHOfO 3arpH3HCHifH. 

IlpH MHOfOKpaiHOM BBifH'IHBaHifH H Bb!BifH'IHBaHHH 6epHJIJI!feBbiX BlfHTOB, 

a TaK)I(C llplf HaCa):.(KC 6epHI1JllfeBbiX nOJJ,UJHnHifKOB Ha 6epHJIJ1HCBbiC BaJibi 

B npOH3BOUCIBCHHhiX ycnoB11HX np11 cepHHHOH pa6oTe 3arpH3HCHHH B03Uyxa 

6epHJIJI!feM HC llpOHCXO):.(HT. Ilpou,ecc C60pKH MO)I(HO npOBO):.(IfTb B 06ll.IHX 

pa60'II1X llOMeUJeHI1HX 6e3 C06Jl!O):.(CHI1H OC06b!X Tpe60BaHI1H, npC):.('hHBJJHC· 

Mb!X K pa60iaM C 6Cp11JIJI11eM. 

Crreuoue)l(ua (xrrorrqaro6yMa)I(HOe 6enbe, UJanoqKa 11n11 KOChiHKa, 

JJaBcaHOBaH KypTKa, 6p!OK11 11 HOCK11) Bbi):.(aeTCH Ka)I():_(OMY pa60'ICMY, HaXO· 

J],HUJCMYCH B CIIeU,I1aJibHb!X nOMCllleHHHX, rue IIpOB0):.(11TCH pa6ora C 6ep11JI· 

n11eM 11 crrnaBaMI1 c BhiCOKHM coneplKaimeM Meranna. CMeHa crreuoue)I(IJ,bl 

rrpoBOAHICH e)l(ccMeHHO. TaK KaK conep)l(aHI1e 6ep11IIJIHH B B03JJ,yxe 

J~eXOB ITO 06pa60TKe 6epHIIJII1H He3Ha'II1IeJibHO, TO 3arpH3HCH11e crreUO)J,C)I(· 

)J,bl ):.(alKe B UCXaX MCXaHI1'1eCKOH o6pa60TKI1 HeBCJIHKO. OnnaKO 11 TaKOC 

HC3Ha'II1TeJlbHOe 3arpH3HeHHe CITCUOLI,C)I(LI,bl MOlKei CJIY)I(I1Tb ITOTeHUHaJibHb!M 

lfCT0'1HI1KOM 3arpH3HeHI1H B03LI,yxa B MOMeHT pa3LI,eBaHI1H. 

Ilp11MCHen11e KOHKpeiHhiX CH3, oco6eHHO np11 npoBeACHI111 aBap11HHhiX 

11 peMOHIHh!X pa60I, IlOJIHOCTbJO OllpcLI,eJIHeiCH l1p0113BOIJ,CTBCHHOH 06CTaHOB· 

KOH. HarrpHMep, KpOMe crreuoJJ,elK!lhi, 11CITOJib3yeMofi pa6o'111MI1 rrp11 Mexanu­

qecKoii o6pa6orKc 6ep11nnuH u ero cnnaBoB ( coJJ,ep)l(aHI1e 20% 11 6onee) , 

HC06XOJ],HMO npeJJ,yCMaTp11BaTb IlpHMeHCHHe CITCU,lfaJibHh!X ITHeBMOKOCTJOMOB 

C ITOLI,a'leH B HHX CBelKero B03)J,yxa rrpH OITepaUUHX, CBH3aHHh!X C 60Jibll111M 

Bbl):.(eJieHI1eM aJp030Jieif 6epHJIJIJfH. K TaKoro poua onepaU,HHM OTHOCHTCH pa-

60ibi no CMeHe BeHTHJIHUHOHHh!X QJI1JlbipOB rpy6ofi H IOHKOH . O'IHCTKH 

(<J>Ilil). Ilocne pa60Tbl ITHeBMOKOCTIOMbl ITOLI,BepraJOTCH 06MhiBY ITOJ], AYUJeM 

B IlOMell.ICHHlf, paciTOJIO)I(CHHOM Herrocpei],CTBCHHO OKOJIO BeHTHJIHU110HHblX 

O'IHCTHbJX KaMep, rp,e H J],O.ITlKHbl OCiaBaTbCH Ha xpaHeHHH. 
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6.2. fHnteHa Tpy.n;a DpH llOJiyqeHHH H o6pa60TKe CDJiaBOB 

C HH3KHM COJ],Cp)l(aHHCM 6epHJIJIIUI 

Jfcc 6epiDIJIHCBbiC 6pOH3bl ITO)J,pa3,[J,eJIHIOTCH Ha JJ,Ba BHJJ,a CITJiaBOB - Bbl· 

IDkonpoqHbiC, conep)l(amHe oT 1,7 AO 2,5% 6epiDIIIHH, 11 ciTJiaRhi, o6nauaw­

IJ1Hil XOpOUlHMH JJieKTpOllpOBOIJ,Hb!Mlf CBOHCIBaMH, COLI,Cp)l(amHe OI 0,7 )J,O 

(),HS'fr, MeTanna. 

J>cpiDIJIHeBbie 6poH3bl 06bJlffi0 l1pOH3BO,!J,HTCH B OTKpb!ThiX HHAYKUH· 

Ullllh!X rreqax. 8 IHrerrb rre'IH Jarpy)i(aJOT UJHXTy, rrocne pa3orpesa rre'!H AO 

flll\otnCparypbl 115 0-12000( B pacrrrraBneHHbiH Ma ICpHan LI,06aBJIHJOI MC)J,HO· 

ftOpHI!JIHeByJO JIHfaTypy H '1Cpe3 10-12 MHH fOIOBbiH CllJiaB pa3JIHBaJOI B 

IOJ~ooxna)I(JJ,aCMhiH KpncTanrrH3aTop. 06bi'IHO rrpHroTOBJICHHe 6epHIIJIHeBbiX 

ftpOH3 BCUYT IIOJ], CJIOeM rpacpHTa IJ,JIH rrpeJJ,OXpaHeHHH OI o6pa30BaHHH OKHC· 

11011 H qpe3Mepnoro "yrapa" 6epHJIJIHH. 

OepCA caMOH pa3JIHBKOH CIIJiaBa mueHIUHK BpylffiyJO CHHMaeT rrpH ITO· 

MOIUH cpyrepoBaHHOH JIO)I(KH UJJiaK C IIOBepXHOCIH MCTariJia lf OTHOCHI CfO B 

IIJJJaKOBHHUY· IlnaBKa CIIJJaBOB BeJJ,eTCH rrpH IJ,OCiaTO'IHO Bh!COKOH TCMIIe· 

poType, BBHAY 'lero aHanH3 rrpo6 B03)J,yxa JJ,OJI)I(eH rrpoBO)J,HThCH o6H3aTeJ1bHO 

MCIOJ],OM rrpe)J,Bap11TeJibHOf0 CIIeKaHHH rrpo600T60pHb!X QJHJibipOB C 6HcpTO· 

pHAOM KanHH. HcrroJib30BaHI1e 5%-Horo pacTBOpa corrHHoif KHCJlOTbi rro3BO· 

!lfiCT OllpCJJ,eJIHTb B CpeJJ,HeM OKOJIO 15% 6epiDI11HH, I. e. OCHOBHaH '!aCTb 6e­

p11HJIHH B COCiaBe aJp030JlH KOHJ],CHCaUHH HaXOJ],HTCH B BHLI,e BbiCOK0060)1(· 

>t<eHHOH OKHCH 6epHJIJIHH. CO)J,Cp)l(ai-IHe COC):.(HHeHHH 6epHJIJ1HH B B03JJ,YXC IIpH 

ID!aBKe 6epHJIJlHCBOH 6pOH3bl Ha JIHICHHOH IIJIOlilaiJ,Ee COCTaBJIHeT OT 0,3 IJ,O 

60,0 MKf/M3. Ha1160JibUJHe KOHUCHTpaUHII COe)J,HHeHHH 6epHJIJIHH Ha JIHTeif­

HOH IIJlOlilaJJ,Ke OTMe'!aJOTCH B rex CJlytiaHX, KOri],a B Ka'leCIBC U111XIbl IIpHMe· 

HllJiaCb CTpy)I(Ka 6epHITJilfCBOH 6pOH3bl, lf, HanpOTHB, npH lfCIIOJib30BaHHH B 

B Ka'ICCTBC UllfXTbl 'IHCTbiX MCiaJIJIOB KOHUCHTpau,mi 6epHJ1JIHH 6b1Jla HaH­

MCHblllCH. 

B MOMCHT CHHTIIH UlJiaKa JIHTCHmHKOM lf nepeHOCa CrO K MeCTy xpaHC· 

HHH B B03JJ,yXe JllfTCHHOH ITITOlllaiJ,KH CO)J,Cp)!(aHHe 6Cp11IIJIHH pe3KO yBeJIH· 

'IHBa~TCH H COCTaBJIHCI OKOJIO UiJlaKOBHHUhl 4,6-270 MKr/M3 (B cpeJJ,HCM 

77 MKf/M3). 

Ilp11 pa3JIHBC CITJlaBa, KOf)J,a CTpyR MCTaJIJia HaXO)J,HICH BHe 30Hbl ):.(CH­

CTBHH Bb!TH)I(HOM BCHTHJIHUHH, COL~ep)l(aHHC aJp030Jieif 6ep11IIJIHH Ha pa6o'leM 

MeCTe JIHTCHlilHKa IlOBbiUJaCTCH 11 COCiaBJIHeT OT J 0 J],O 75 MKr/M3. 

B lliJiaKC CO,!J,eplKaHHe 6epHIIJIHH )J,OCIHraer 6-8'/1, B TO BpCMH KaK B Ca· 

MOM CITJiaBC HaXO)J,HICH B rrpe)J,eJiaX 2%. )TO CBHJ],eTeJihCTByeT 0 TOM, 'ITO OIIe· 

paUHll CHHTHH UJJiaKa lf CfO TpaHCIIOpTHpOBKa CBH3aHbl C B03MO)I(Hb!M B03· 

JJ,eHCTBHCM 6epHJIJIHR Ha '!eJIOBeKa. 

3arpH3HCHHC B031J.Yll1HOH cpe)J.hl COe):.(HHeHHHMlf 6epH!lJIHH llpOHCXOLI,HI 

He TOJlbKO OKOJIO IIC'Ilf IIJiaBKI1 CIIJJaBa, HO H Ha paCCTOHHHH 3-6 M OI IIC'IH H 

COCTaBJIHei 0,6-6 MKrjM3. l13yqeHHe COCTaBa a:Jp030JIH KOH;:(eHCaUHH IIpH 

IIJiaBKC 6epHJIJIHeBOH 6pOH3bl IT03BOJ1HJIO ycTaHOBHTh, qTo COOIHOUJeHHe CO· 

)J,CplKaHHH MeJ],H H 6epHJIJ1HH B B03LI,yXe pa60'Iero IlOMCll.leHHH pe3KO OIJIH'Ia· 

eTCH OI TaKOBOrO B CIIJiaBC. ECJIH B CIIJiaBe COOTHOUJeHHC COLI,ep)l(aHHH Me,[J,H H 

6epHHJIHH COCTaBJIHCT 49: 1, TO B COCl'aBe a:Jp030JIH KOHJJ,eHCaUHH 3TO COOTHO· 

UJeHHC COCiaBHHei 8 2-17, T. e. B 3TOM crryqae C llOBCpXHOCIH paCITJlaBa IIpO­

HCX0)],11T YCHJieHHOe HCIIapeHHe 6ep1111JIHH, KOTOpbiH IYI )l(e npeBpamaeTCH B 

OKHCCJI. 

Bee H3JIO)I(eHHOe BhJUJe OTHOCHTeJibHO fHflfCHJ1qeCKOH xapaKTCpHCIHKlf 

rrpouecca TIJiaBKH 6CpHJIJ1HeBOti 6pOH3bl IT03BOJ1RCT. CJ],CJlaib 3aKJIJO'IeHHe 0 

TOM, 'ITO JTOI IIpOUCCC xapaKTepH3yeTCH BeCbMa lfHTCHCHBHb!M 3arpH3HCHHCM 
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B03,Uylill!OH cpC.!lbl OKHCJI3MH 6epHnJIHfl 11 IJ,OJI)I(CH npOH3BO,!lHTbCH B H30JJH· 

pOBaHHOM nOMClUCHI111 IlpH 06fi33TCnhHOM o6opynoBaHHI1 ne'IH MCCTHOH Bbl· 

Tfi)I(HOH BCHHWHU,.HCH C yKpbiTHCM BCCX MCCT B03MO)I(H0f0 BbJ/],CJICHHfl COC· 

IJ,HHCHHH 6epHnJI11H. Cne.uyeT OTMCTI1Tb, 'ITO npOUCCC CHfiTHH IUnaKa C noBepx· 

HOCTI1 MCT3JIJia noJI)I(CH IlpOBOnHTbCll non yKpbiTI1CM, a xpaHI1"fb mnaK HC06· 

XO.LU1MO B BOLJ,e. B npoumoM npouecc pa360pKH cyxoro mnaKa BbJfiOJIHliJicll 

B cneU11aJibHOM noMemeHI1H BpyqHyw. B HacTollmee apeMH JTOT npouecc 3a­

npemeH 11 pa360pKy mnaKa MO)I(HO I1pOBOLl,I1Tb TOJibKO npH 06HJibHOM 

yBJJa)I(HeHHI1. 
OnbiT 3KCnnyaTaUI111 OTLJ,eJibHOfO noMC1UeHI1H Ll,JIH ITJJaBKI1 6cp11JIJII1CBOH 

6pOH3bl nOK333JI, 'ITO CCJII1 ne'!b o6opyLJ,OBaHa JrprpeKTYIBHOH MCCTHOH MeXa­

HI1'1CCKOH BeHTI1JlfiU,.HeH, TO COLl,ep)I(3HI1e COeLJ,11HCH11H 6ep11JIJli1H B B03nyxe 

COCTaBJilleT 0,4-1 ,5 MKf/M3. 06bi'IHO B npOH3BOLl,CTBe 6epHnJIHCBOH 6pOH3bl 

KOHe'IHbiM npOAYKTOM liBJifiiOTCll npyTKI1 11 JieHTa. 
ll.riH llOJIY'ICH11H 60JiblUI1X pynoHOB JieHTbl HCIT0Jib3YIOT CBapO'IHYIO 

M3WI1Hy. KOHUbi JieHTbl COeLJ,I1HliiOT C IIOMOlUbiO aprOHOLJ,yrOBOH CBapK11. 

3TOT TeXHOJIOfl1'1eCK11H npOUCCC HeCOMHeHHO onaceH B CBll311 C B03M0)1(H0· 

CTbiO 3arpli3HCHHll B03LJ,ylill!OH CpCLl,bl OKHCJJaMI1 6epHJIJJ11ll. 8 MOMeHT.cBaQ­

KI1 nCHTbl COLl,ep)I(3HHe 6ep11JIJIHll B <jlaKeJie COCTaBJiliCT 400-2160 MKf/M3, 

a IIp11 yBCJIH'IeHMH CHnbl TOKa .[1,0 300 A OHO MO)I(CT Ll,OCTYifaTb 5 29 -

4500 MKr/M3. B aJp030JiliX KOHAeHcaUI111, o6pa3yJOlUI1XCll np11 csapKc neHTbi 

6cp11JJJII1CBOH 6pOH3bl, COOTHOWeHMC C0Ll,Cp)I(3HI1ll MeLJ,I1 11 6epHnJI11ll ewe 5o­

nee 113MCHHCTCll H COCTaBJIHCT 57732, T. e. B JTOM CJiy'laC 113 "BaHHbi" pac­

IIJJaBJICHHOfO MCTaJIJia np011CX0.[1,11T eme 60JJbWee HCIIapCHMe 6epHnmtll, 'ICM 

np11 nnas Ke 6ep11JJJIMCBOH 6poH3hJ. CsapKa ncHThi 6epHJJII11eBoii 6poH3hi 

LJ,OJI)I(Ha IIpOBOLl,I1TbCH B CIICU11aJibHOM yKpbiTI111, OCHalUCHHOM MCCTHOH MeXa­

HH'!eCKOH BbJTli)I{HOH BCHT11JIHU11eH, o6CCITC'II1BaJOIUeH CKOpOCTb UBJ1)1(CH11H 

B03LJ,yxa B pa60'!eM IIpOeMe He MCHee I ,5 M/C. 
Bee 113JIO)f(CHHOe OTHOCMTeJibHO xapaKTcpHCTMKM npoueccoB, corrpoBO)I(· 

LJ,aJOlUHXCH B03f0HKOH MeTaJIJIOB (IIJ13BK3, CBapKa), CBI1Ll,CTCJibCTBYCT 0 TOM, 

'ITO nposcueHI1e yKaJaHHhiX npoueccos o6H3aTCJibHO Tpe6yeT opraHI13aUMH 

O'IHCTKI1 Bbi6paCbJB3CMOf0 B03LJ,yxa. 0411CTK3 B03nyxa, OTCaCbiB3CM0f0 OT 

nnaBMJihHbiX llC'!CH, noJJ)I(Ha ocymecTBJIHTbCH C nOMOlUbiO ABYXCTyiicH'!aTOH 

CI1CTCMbl, a OT CB3p04HOH YCT3HOBKI1 - C IIOMOlUbiO <jJHJJbTpOB )lnn. 
KoHTaKTHaH csapKa 113ncn11ii 113 6epHJJJIHCBOH 6poH3bi conpoao)f(UaeTcfl 

OTHOCI1TCJibHO MaJibiM JarpH3HCHJ1eM BOJnYWHOH cpCLl,bl, 11 Hp11 OCHalUCHHI1 

ycTaHOBKI1 MeCTHOH MCX3H.11'1CCKOH BeHT11JIHJ.li1CH conep)f(aHI1C 6ep11IIJI11H B 

30He LJ,hiXaHMH He npcBhirnacT I MKr/M3. B JTOM cnyqae O'IHCTKa aoJnyxa He 

Tpe6yeTcH. CJJHTKM, nony<JeHHhie npH pa3JJMBC cnnasa, o6bi'IHO noABepraJOTCfl 

rOpH'IeMy IIpOKaTy (TCMllepaTypa 3000C). )laHHbiC aHaJJH3a OT06paHHhJX 

IIp06 B03JJ,YXJ IIOKa3aJJI1, 'ITO npH JTOM npoueccc He np011CX0.[1,11T KaKOH-JIH· 

60 B03f0HKH KOMJJOHCHTOB CIIJI<tBa 11 C00THOWCH11C C0Ll,Cp)f(aHI1H MCTaJJJIOB 

TO )I(C, 'ITO H B CaM OM CIIJI3BC. TaK, aHaJJH3 Hp06 llbJJII1 rJOK33aJJ, 'ITO COOTHO­

llJeHHe conep)f(aHI1H MCAH 11 6ep11JJJJHH cocTaBJIHeT 98: I ,96, T. e. B B03nyxe 

HMCeTCH 33p030Jib Ll,C3HHTCrpaUI111. 
CnnaBhl Ha )f(CJie3HOH OCHOBe COLl,ep)l(aT no I ,5'7r, a H3 HHKCJieBOH -

LJ,O 2,5% 6epHniiHH. CnnaBbi xapaKTep113YJOTCH o•JCHb BhiCOKOH npO'IHOCTbJO, 

aHTI1Koppo3HHHOCThJO, conpOTHBJICHHeM K ycTaJJocTH 11 T. rr. BB11,!J,Y Toro, 'ITO 

TeMnepaTypa IIJJaBJJeHHH JTHX cnnaBOB COCT3BJJHeT 1500-16000(, nJI3BK3 B 

OTKpbiTbiX ne'laX HCLJ,OIIyCTHMa. 8 JTOM CJiy'laC npOHCXOLl,HT HHTCHC11BHOe HC­

napeHHC 6epHIIJJHH C JJOBCpXHOCTH pacnrraBJJCHHOfO MeT3JIJI3, B CBH311 C 'ICM 

B BOJLJ,yXe pa60'!Cf0 nOMClUCH11H MOfYT C03.[l,aB3TbCH KOHUCHTpaU1111 OKI1CJIOB 

6epHIIJJI1H, so MHoro pa3 npeBhilllaJOmHe uonycTHMyJO. B HacToHmee BpeMH 
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TaKHC CM3Bbl IIJ13BJIT TOJlbkO B IIC'II3X DpH BaKyyMe (1·1 Q- 2 MM pT. CT.) ; 
pa3JII1BKY Be,JJ.yT T3K)I(C B B3KYYMC· 

CaM npOUCCC ITJI3BKI1 H p33JII1Ba CITJJaBOB xapaKTcp113ycTCfl OTHOCHTCJib· 

HO MaJJbiM JarpH3HCHI1CM B03,UYlliHOH CpC,!lbl. 3arpfi3HCH11e ITp011CXOLJ,HT B MO· 

MCHT 3arpy3KH O'lepeLJ,HOH ITapT1111 lliHXTbi 4CpC3 cneUHaJJbHOe 3arpy30'IHOC 

YCTpOHCTBO. CylUCCTBCHHOC CHH)I(CHHC CTCfiCHH. 33fpH3HCHHfl B03LJ,Ylill!OH cpe· 

,!lbl ,[J,OCTHraeTCH fiYTCM ITpC)J;BapHTCJibHOH MHOfOKpaiHOH ITpOAYBKH 3arpy-

30'1HOH K3Mepbl C ITOMOlUbiO MeCTHOH MCX3HH'ICCKOH BbJTH)f(HOH BCHTHJifiU,.HH, 

llOLJCOe)J;HHHCMOH qepe3 CITCUHaJJbHbiH BaKyyMHbiH 3aTBOp K 3arpy30'IHOH 

KaMepe. BaKyyMHbie ITC'IH, ITpenHaJHa'leHHhie ,!J,JlH ITJJaBK!1 ciiJiaBoB, AOJl)f(Hhi 

6bJTb o6opyLl,OB3Hbl CITell,HaJJbHbiMH B3KYYMHbiMH 3aTBOpaMH IJ;JlH o6ecneqe­

HHfl BeHTHJIIfpOB3HHH C06CTBCHHO B3KYYMHOH K3MCpbi. PacKpbiB3JOT KaMepy 

B3KYYMHOH lle'!H ITOCJJC ITpOBeLJ,eHHH CCpHH nnaBOK Ll,JIH O'IHCTKH CTCHOK OT 

OCeBrnero "Harapa ". 0'1HCTKY CTCHOK ITC'IH OT KOH.LICHCaTa crrenyeT npOBO· 

Ll,HTb MCTOLJ,OM acnHp3UHH IIpH pa60T3101UCH MeCTHOH BbJTH)f(HOH BCHTHJlHUHH 

113 KaMCpbl ne'!H, 06CCllC'lHBaJOIUCH CKOpOCTb LJBI1)1(CHHH B031J;yXa B npOCMC 

K3MCpbl I ,5 M/ c. 

Becb BOJLJ,yx, OTC3CbiB3eMbiH H3 nOJIOCTH nC'lH, a TaK)I(C Y.LiaJJHCMbiH C 

nOMOlUbJO 061UC06MCHHOH BCHTHJIHUHI1, nOLl,JIC)f(I1T o6H3aTeJibHOH O'IHCTKC. 

B&IxnoiT BaKyyMHhiX HacocoB, o6cny)I(I1BaJOlUHX nnaBHnbHbie ITc'IH, ,!J,OJJ)f(CH 

6hJTb nOLJCOC,[I,HHCH K CHCTCMC BhiTH)I(HOH BCHUIJIHUHH, T3K KaK B COCTaBe 

BbiXJJOnHbiX f330B HaCOCOB HMCeTCH MaCJI.fiHbiH TyMaH, CO.LICp)f(alUHH MCJib· 

qaifrnHe qacTifll.bi 6epHJuma. OnbiT JKCIIJJyaTaUHH uexa ITO npo113BO,UcTBY 11 

o6pa60TKC 6Cp11JIJII1CBbiX CTaJieH ITOK33biBaeT, 'ITO B OCHOBHOM B JIHTCHHOM 

uexe conep)f(aHHe 6epmuma B B03,!J,yxe Ha pa60'!I1X MCCTax o6cny)I(HBaHHH sa­

KYYMHbiX ne'lcii sapbHpyer OT 0,2 LJO 0,8 MKr/M3. OnHaKo ITpH HapylllcHHH 

pC)f(HMa JKCnnyaTaU,.HH BaKyyMHbiX neqeii (HC,!J,OCT3TO'!HaH ITpO.LIYBKa 3arpy-

30'1HOH KaMepbl, BaKyyMHOH K3MCpbl ITC'IH H T. ,!J,.) KOHUCHTp3UI1H 6epH11JJHH 

C0CT3BJI.fiCT I ,5 -6 MKr/M3. CnenyeT OIMeiHTb, 'ITO aH3JII13 COOTHOlllCHHH 

CO,Uep)f(3H11JI OCHOBbl CllJJ3Ba ( )f(CJJC30, HHKCJJb) 11 6ep11JIJIHH B OT6HpaCMbiX 

npo6ax B03,!J,yxa B JllfTCHHOM UCXC ITOK33aJJ 113MCHCHI1C no cpaBHCHHJO C 

3H3JIOfH'!HbiM COOTHOWCHI1CM B CllJiaBC B CTOpOHy YBCJII1'1CHI1H COACp)l(aHHfl 

6epHJIJIHa ( B crrnase - )I(CJTC30 98 ,5'/r, 6cpHJJJIHii I ,5%; B BoJnyxe - )f(CJIC30 

85,3%, 6ep11JIJJHH 14,1'fr). 

npOUCCCbl KOBKH H ITpOK3Ta CITJiaBOB xapaKTCp113YJOTC.fl o6pa30BaHHeM 

a3p030JIH Ll,C311HTCrpall,l111, f,[J,C COOTHOlllCHHC C0Ll,Cp)f(3HHH OCHOBbl CITJJaBa l1 

6ep11JIJIHH HC H3MCH.fiCTCH, 'ITO CBI1LJCTCJibCTBYCT 06 OTCYTCTBHH B03f0HKH 

JJieMCHTOB, BXOMlUHX B Cll113B. 0TCJO,!J,a CJlCLJ,YCT, 'ITO fl1fHCHH'lCCKaH XapaK­

TCpHCTHKa BCCX TeXH0jJOfH'ICCKI1X OIICp3UHH MO)f(CT ITpOH3BO,!J,HTbC.fl TOJibKO 

ITO OCHOBC cnnaBa ()f(CJIC30, HI1KeJib). 

fHrHCHH'lCCKaH Oll,CHKa KOHT3KTHOH CBapKH ITOKa3aJJa, 'ITO JTOT npOIJ.CCC 

conpoBO)I(LJ,acTcfl o6pa30BaHHCM aJpo30IIfl KOH,!J,eHcauHH. Conep)f(aHHe 6epHn­

JIHH B B03.LIYXC ,!J,OCTHfaCT 1-5 MKr/ M3, 0Ll,H3KO np11 CKOpOCTH Ll,BH)f(CHHH 

B03,!J,yXa B npoeMe yKpbiiH.fl I ,5 M/c 6epHIIJJI1H B B03LJ,yxe HC 6biJI 

06Hapy)f(CH. 

OcHoBoii llHTCHHbiX aJJJOMHHHCBbiX cnnaaos JIBJJHeTca aJJJOMHHHii; co­

.nep)f(aHHe 6ep11JIJlHH B H11X HC 6onee 0,5'/r. f13 OCHOBHbiX CBOHCTB CITJiaBOB 

CJICAYCT OTMCTHTb Bb!COKYJO BaKyyMnJIOTHOCTb, aHTHKOpp0311HHOCTb, Bb!CO· 

KYW ITpO'IHOCTb H Ll,p. 

CIIJiaBbl niiaBHTC.fl B OIKpbiTbiX HH.IJ.YKUHOHHbiX neqax npH TCMITCpaType 

ITJJaBJICHHH 7400C. £epHJIJJHH BBO,UHTCH B cnJJaB B BI11J;C 4%-HOH 3JIIOMHHHCB0-

6epHJIJIHCBOH JlHfaTypbi. npouecc ITJiaBKH H pa3JIHBa CIIJiaBa xapaKTCpH3YCT· 

CH O'!CHb MaJJbiM BbiiJ;CJICHHCM COCLJHHCH11H 6epHnJIHH B B03AYX pa60'IHX IT0-
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MCll\CHiiH. TaK, B JUHCHHOM uexe, IIC'ili KOTOporo 6biJlli OcHaweHbl BbJTH)I(­

HOH BCHTI1J1Hll,l1eH B BH)lC 30HTOB, 6ep11ITJ1HH Ha pa604CM MCCTC JIHTeHlllHKa 

OTCYTCTBOBaJI. 8 TO )I(C BpCMH B npo6ax, 0T06paHHbiX B B03ilYXOBO)lC Bbi­

TJI)I(HOH BCHT11J1HU1111, 6epi1JlJ111H 6b1Jl BbiHBneH B Ka)l()lOH IIHTOH rrpo6e 11 C0-

)].Cp)l(aHI1e ero Kone6arrocb or 0,1 )].O 2 MKrjM3. TaKHM o6pa30M, Halli1411C 

MeCTHOH BbiTH)I(HOH BCHTI1J1HU1111 Ha)]. IIC43MH B Bl1)le 3oHTOB o6ecrre4HBaer 

IIOJlHOe y)].aJICHI1C Bbi)],eJIHIQlllefOCH 6ep11JIJ1Hl!. 
0)].HaKO I1pOI!CCC np11f0TOBJ1CHI1H 3TI1X CTIJI?.BOB BKJliQ'iaCT o6H33TCJlbHb!H 

npouecc pacjmH11pOB3HI1H, KOTOpblH 33KJliO'IaercH B TOM, lJTO B TI1I'eJlb C Y)I(C 

roroBbiM crrnaBOM ;J,Jl.!I ero 0'111CTKI1 rrorpy)[(aerc.fl orrpe)].eneHHaH HaBecKa 

XJIOp11CTOf0 MapraHI.(a (B KOJ1114CCTBC 0,2% MaCChi cnnaBa) Ha )].HO Tl1rfl.!I. Tio­

rpy)l(aCMall conb 6bicrpo pa3naraeTc.fl 11 _B BHIJ.e ny3bipbKOB ra3a 6ap6on1py­

er K IIOBCpXHOCTI1, YBJICKa.!I 33 C060H pa3ITH'!Hb!C 3arp.H3H.!Il0llli1e crrnaB 

BemecTBa. 
06hi4HO npOUCCC pacjmHHpOBaHI1.!I COJil!MH 3aHI1M3CT KOpOTK11H npOMC­

)I(yTOK BpeMCHH (2-3 MHH). (O)].Cp)l(aHHC 6epi1JIJU!H B OTXO)llllllliX ra3aX 

pe3KO yBenH411Baerc.fl. CoorBeTcrBeHHO 3a :nor nepHOil. npoucxo)li1T MaKCI1-

ManhHOe Bbi)].CJICHI1C 6Cp11JIJII1.!I C ITOBCpXHOCTH )[(!1)1KOI'O MerarrJia. 

~by'leHI1C COCT3B3 Bbl)J,CJI.!IlOlllCI'OC.!I 33p030IT.!I B MOMeHT pacjli1H1ipOB3Hii.!I 

IT03BOJ111JIO YCT3HOBI1Tb, liTO B CI'O COCTaBC HaXO)]..!ITCH BO}J,OpaCTBOp11MblC CO­

C}J,I1HCHI1H 6epHJIJII1.!I, B '13CTHOCTI1 XI10p11CTbiH 6ep11J1JII1H B KOJlHlJeCTBC 15-

17% 06IUCI'O CO}J,ep)l(aHI1.!I 6epHJIITif.fl. 8 TOM crryqae, CCJ111 pacjmHHpOBaHHe 

CIIJiaBa npOBOAHTC.!I C IIOMOlllhlO ra3006pa3H0I'O xrropa, TO Bbi}J,CITeHHC 6e­

pHJIJ1HH H o6pa30B3HHC XIIOpHCTOI'O 6ep11HITHH CTaHOB.!ITCH ewe 6onee 11HTCH· 

C11BHbiM11. 
3aMeHa xnop11cTbiX conew 11 ra3oo6pa3Horo xHopa HeifTpanbHhiM ra-

30M - aprOHOM - B KalJeCTBC pacjmHHPY!OiliCI'O BClllCCTB3 IT03BOJI1iJI3 IIOJIHO­

CThlO JIIiKB11A11poBaTb Bbl)].eneHI1e 6ep11JII111H !13 cn.1 aaa. TaKoii lKC JcjlcpeKT AO· 

crwraeTc.!I rrp11 11CITOJlb30BaHI111 ynhTpa3BYI<a. B caa311 c 3TI1M cJie)lyeT OTKa-

3aThC.!I OT 11CIIOJib30BaHH.!I xnopa 11 ero coneii, B rrpoiHBHOM cnyqae oHo 

,[\0Jl)I(H0 IIpOBO)lliTbC.!I B CIICIII1aJibHOM YI<pbiT11I1 TI1II3 BbiT.!IlKHOI'O IIIKacpa C 

o6a3aTCilbHOH 0411CTKOH Bbi6pacb!BaCMOI'O B03D,yxa. 
0TJII1Tbie 113)].eJli1.!I B HCKOIOpb!X CJIY'I3HX IIO}J,BepralOT 3aBapKC )J,ecjleKTOB 

c rroMOll\biO aproHonyroBoii csapKH. ~byqeH11e JToro rrpouecca noKa3ano, 

lJTO rrp11 HlLTJI141111 CBapO'IHOI'O IIOCTa 3arpH3HCHI1.!I ao3)lyWHOH CpCiJ.bl COC,[\11HC­

HI1HMH 6ep11JIJI11H He ITp011CXO)J,I1T. 
TaKI1M o6pa3oM, rrp0113BO)lCTBO aniOM11Hi1cBbiX rr11reiiHhiX crrnaBOB, co­

)1ep)l(allli1X }.1,0 0,5rfr, 6Cp11I1Jli1!I, MO)I(eT 6biTb pa3MelllCH0 B 06bi4HbiX pa60'II1X 

IIOMCll\eHI1H'X rrp11 o6eciiClJCHI111 11X i-JC06X0)1,l1MOH BCHTI1JUIU11CH. 

6.3. Onpe,[(eneHue BHM coell.HHeHilli 6epHJinHH, 

Bbl)leJlHIOlllliXCJI npu llOJIY'ICHHH H o6pa60TKC CIIJlaBOB 

B CBH3H C pa3I1H4HOH TOKCii'IHOCThlO 6epHJIJII1CBblX COC)llfHCHI1H BalKHOC 

fHf11CHI1'1CCKOC 3Ha'leHI1C IIpH06peTaCT BOIIpoc O COCT3BC Bhi)l,CJI.fllOlllHXC.!I 

33p030JICH IIpH pa3JIH'IHbiX TCXHOJIOI'Ii'ICCKHX oncpalii1HX IIO ITOJ1Y4CHHIO 11 06-

pa60TKC CIIJiaBOB. J1}J,CHTHcjJHK3I111H BH,[(a COC)l,I1HeHI1H 6epHJIJII1.R B3)1(Ha 11 )J.Jl.!I 

CTOlJHb!X BO)l, TaK Kai< II03BOJI.!ICT pall,l10H8JibHO pa3pa6aThiB3Tb Meporrp11.!ITI1.!I 

no HX O'II1CTKe. Om1caHHhiC paHee MCTOiJ.bi aHa.rm3a 6ep11JIJI11H no3BOJl.!IIOT orr­

penen.HTb o6wee CI'O KOJUl.'ICCTBO B HCCJIC)J.YCMbiX npo6ax, HO HC )J,3IOT OTBCTa 

Ha BOIIpOC 0 COC"faBe npHCYTCTBYIOlllCfO 3arp.R3HeHHff. TipHMCHCHI1C MeTO}J,H· 

KH IIOCJIC)J,OBaTeJlbHOH o6pa60TKI1 npo6 H36HpaTCJibHhiM11 paCTB0p11TCJI.!IM11 
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(B qacTHOCTH, BOAOA H pa3t58.BJieHHOA COJI.flHOft KHCJIOTOH) A8CT B03M0)1(· 

HOCTb onpe,[(eJIHTb TpH OCHOBHbiC rpyriiibl 6epHJIJIHCBbiX COC/l,I1HCHHA, BbiAC· 

nJIIOlllliXCJl npw rronyqeHHH H o6pa6oTKe crrnasos: 

- BO)].OpaCTBOp11MbiC, B COCTaB KOTOpbiX MOfYT BXO}J,HTh B OCHOBHOM 

XJIOplfAbi H cjJTOp11)J.hl (ITaHKa, CBapKa C HCIT0Jlb30B8HHCM cjJJliOCOB) ; 

- K11CJlOTOpacTBOpHMbiC (rnaBHbiM o6pa30M MCTaiTJIH4eCKHH 6epHJIJl11H); 

- HepaCTBOp11MhiH OCT3TOK, B COCTaB KOTOporo BXO}J,.!IT BbiCOKOTeMrrepa-

TypHbiC OKHCJihi. Pa3JIO)I(eHHe Jroro ocTaTKa )J.OJI)I(HO rrpoBO)J.HTbC.!I nyreM 

ero crrnasneHI1.!I c cjlnmcaMH (HarrpHMep, c 6HcjJTopHAOM KanH.!I). 

l1cnonh30BaHI1e JTOH cxeMhi aHaJIH3a )J,aeT B03MO)I(HOCTh H/l,eHTI1cjJHI111-

poBaTh COCTaB Bhi)J,CJI.!IIOlllHXC.!I a3p030JieH KaK rrpH onepaU11.!IX MCX8HH­

'ICCKOH o6pa60TKI1, TaK 11 rrp11 TCpMHlJCCKHX IIpOUCCCaX (pa3JIHlJHbiC 

DHAbi csapKH, IIaHKI1 11 T. iJ..). 

Tipe)lJIO)I(CHHa.!I CXCMa aHaiTI133 npo6 B03)lyxa pa60'II1X IIOM~lllCH11H H ITO· 

Jiyt!CHHbiC )J,8HHhiC 0 COCTaBe Bhi)].CJl.!IIOllllfXC.!I 83p030J1CH II03BOJI.!IIOT ccpop­

MYJIHpOB8Tb OCHOBHbiC llOJ10)1(CHI1.!I 0 Bb!60pe MCTO)J,OB 3HaiTI13a npo6 IIp11 

cepHHHOM KOHTporre. 

1. Tip11 MCX8HI1'1CCKOH 06pa60TKe CIIJI8BOB C HH3KI1M C01];Cp)I(8HI1CM 6e­

p11JIJllf.!I (iJ.O 2,5%) )J,OCTaTOlJHO rrp0113BO,[\HTh BCCOBOC OIIpe}J,CJICHHC llbiJ111. 

2. Tip11 MexaHHlJCCKOH o6pa60TKC CIIJ18BOB C BbiC0K11M CO}J,Cp)l(aHHCM 

6ep11JIJ111H IIpOObl CJICiJ.YCT pa3naraTb B pa36aBJICHHhiX KHCJlOT8X ( COJI.!IHOH 

HJIH 830fHOH B 33BI1CI1MOCTH OT OCHOBbl crrnasa) H OIIpC}J,CJICHHC BCCTH IIO 

6epHJIJII1IO. 

3. Tip11 TCpMHlJCCKHX IIpOUCCCax (JIHTbC, CBapKa, IIaHKa, IIJ13BK8 H T. II.) 

I1p06bi HC06XO}J,HMO IICpCBO}J,HTb B paCTBOp IIYTCM CIIJl8BJlCHI1Jl 30Jlhi cjJHJibTpa 

c cooTBCTCTBYIOlll11M cjlrrmcoM (B qacTHOCTI1, c 611cjlrop11D,OM KaiTH.!I). Orrpe­

,[\eneHHe CJlC,[(yCT BCCTI1 TOJibKO ITO 6epi1J1I111IO. B CB.!I3H C TCM, lJTO B rrpo6ax, 

OT6HpaeMhiX IIpH o6pa60TKC 11 IIOJl}"ICHHH CIIJ18BOB, IIp11CYTCTBYIOT B 3Ha4H­

TCJlbHOM KOJ111'-ICCTBC ApyrHC KOMIIOHCHThl CIIJiaBa, MCIII8IOII.\HC OIIpC)].CJICHHIO 

6epHJIJIH.!I ()l(eJie30, MC)J.h, aJIIOMHHI1H, M8fHHH 11 IIp.), MO)I(HO IIp11 8H8JII13e 

HCIIOJlb30BaTb JKCip3KI.\HOHHh!H MCTO,[\ C 3UCTHJ18IICTOHOM 111160 3KCipaK­

IIHIO c rrpHMCHeHHCM 8-oKCHXI1HOJII1Ha. 

7. OXPAHA OKPY)I{AIOIIJ;Efl CPEllhl 

TipH pCIIICHHI1 BOIIpOCOB OXpaHbl OI<py)l(alOlllCH CpC)lhi, B 48CTHOCTI1 KOM­

MYHaiTbHOH fHfHCHbl, HC06XOA11MO Ylii1Th!B3Th CJIC)J.YIOlllHC OCHOBHblC 

IIOJ10)1(CHI1.!I: 6ep11JIJ111H COACplKHTC.!I B CCTCCTBCHHbiX YCJIOBmiX B OKpy)l(alO­

lllCH CpC)J.C, a IIpCBhiiiiCHI1C CCTCCTBC lHOI'O ypOBHH CO,[(Cp)I(8HI1.!I MO)I(CT 6biTb 

o6yCJlOBJICHO 3arp.!I3HCHI1CM, B03HI1KaiOlllHM IIp11 3KCIIJlyaTaUHH, BO-IICpBbiX, 

ITpOMhllliJlCHHhiX 06bCKTOB 06bilJHOf0 T11lla 3a C'-ICT HCIIOITb30BaHH.!I pa3Jll1lJ­

HbiX Bl1)lOB ronn11Ba 11 ApyrHx rrp11'-111H 11, BO-BIOphiX, rrpeAIIp11.!ITI1H, 3aH.HTbiX 

ITOJiylJeHI1CM 6epHJIJli1.!I 11 HCllOJib3YIOllli1X ero COe)J,I1HCHI1.!I B IIpOH3BO)J.CTBC. 

TipaBHJibHOC COIIOCT8BJlCH11C ypOBHCH nocrynneHI1.!I MCTaJlJia BO BHCIIIHIOIO 

cpc)J.y 11 C01];ep)I(3HI1.!I CfO B HeM }J,OJI)I(HO CJlY)I(HTb OCHOB3HHCM )lJI.!I BbiHCCe­

HI1.!I 3aKJIIOlJCHI1.fl 06 OUCHKC 3arp.!I3HCHI1Jl 6epi1J1I1HCM OKpy)f(alOlllCH CpC)J.bl, 

0 B03MOlKHOM IIOCTyrrneHHH CfO B OpraHl13M JIHII 113 HaceneHH.!I, a T3K)I(C 

0 MCpax, HanpaBJICHHb!X Ha IIpc1];yllpC)I()J,CH11C 3arp.!I3HCHI1Jl aTMOCcjlepbl 0TX0-

1];aMH IIpOlt3BOACTBa. 

Eep11JIJII1H raK)I(e scrpeqaeTc.H B KOCMOCe (Ha ConHue, IIJiaHeTax ConHe'-1-

HOH CI1CTCMbl, B MCTeOpHiax H T. )1.). 0H COiJ.Cp)I(HTCJl B 3CMHOH KOpe. 
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J1Me!OTC11 MeCTHOCTH C HBH60J1blllHM CO,Il.ep>KaHHeM Meranna, llOJTOMY 
He06XO)l.HM0 }"'HTb!BBTb JTOT MOMeHT npH OIJ,eHKe CO,Il.ep>KBHHH 6epHJ1J1HJI 

B o6DeKTBX OKpy)J(B!OllJeH cpe,ll.bl B pa3J1lfl!Hb!X paHOHBX. 

7.1 . EcreCTBeHHoe co,ll.ep>KBHHe 6epH11niDI B oKpy>KBIOIUei\ cpep,e 

EcrecrBeHHBH IJ,HpKyJIHUHH 6epHJIJIHH B oKpy>KaiO!Ueii cpep,e o6ycJIOB­
JieHa ero cop,ep>KBHHeM B 3eMHOH KOpe. 3ro rroJIO>KeHHe rrop,raep)!(,[laercH 
HccJieAoBaHHHMH, Bb!llOJIHeHHbiMH B caMbiX pa3JIH'IHbiX crpaHax. TaK, cop,ep­
>KBHHe MeranJia cocraBJIHeT 1 ,7 ·1 o4 .;- I 0 ,0·1 o-4 Bee. %. HaH6onee 6J1H3KHM 
K peanbHOMY cJienyer CtJI1TBTh cpe!l,Hee conep>KaHHe B npenenax (3 ,5 ~ 
4,0) -10-4 Bee. %, XOTH yKB3biBBIOTCH 11 6onee 3H3'111TeJibHbie KOJie6aH11H. 

YpoBHI1 CO)J,ep>K3Hl1H 6epHJIJ111H B rrpo6ax ITO'!Bbl KOJie6JIIOICH raK>Ke B 
y3KHX rrpep,eJiax 11 cocraBJIHIOT, sec. %: B rn11He 2·1 o-4 , necKe 5-10-4, 
rpaHHTHbiX cKanax, BynKaHYJ.tJecKHX rroponax ( 1 ,2 ~ 11 ,4) .lQ-4, wre peK 

2,3·10-4, HJie MOpH (107-30) ·I0-4. 
Cop,ep>KaHI1e MeranJia B notJBe coorBercrByer cpep,HeMy cop,ep>KaHI110 ero 

B JeMHOH Kope. EepHJIJI11H 11 ero coe)J,HHeHHH B rrpouecce Bhmerp11BaH11H 113 rrotJB 11 rropon 
rrocryna!OT B OKpy>Ka!OlUYIO B03iJ,YlllHYIO cpep,y. KpoMe roro, OHI1 Bb!Mb!Ba­
IOTCH 11 Ml1fp11py!OT C rpyHrOBbiMI1 11 IIOBepXHOCTHbiMI1 BO,U3MI1. IlOJTOMY 
6epH11JIHH o6Hapy)l(eH B BO)J,e rrpHpO!l,Hb!X HCTO'IHI1KOB: peK -- 0,00003 Mr/n, 
MOpeii - O,OOOI Mr/n, oKeaHOB - 0,00005 Mr/JI. Eep11JIJIHH co,uep>KHICH 11 B 
BonorrpoBO.IJ.HOH Bone. B CliiA ero conep>KaHHe B BonorrpoBO)J,HOH aone co­
craanHer 0,00003 --0,00006 Mf/JI,•B Haweii crpaHe cornacHO fOCT 2874-73 
"Bop,a III1TbeBaH" cop,ep>KBHI1e 6ep11JIJI11H B BO)J,e He )J,OJI>KHO rrpeBbiWaTb 

0,0002 Mr/JI. Ha conep>KaHHe 6ep11nrrHH B B03)J,yxe oKaJbiBaer BJIHHHI1e HaJIHtJI1e ero 
)J,OJifO>KHBY!UHX 1130TOITOB, o6pa3y!O!UI1XCH B K0CMI1'1eCKOM rrpocrpaHCTBe 
np11 pacrrane 6opa, Kl1crropona, nora. 3rH 1130TOITbi o6Hapy>KeHhi KpoMe 
B03)J,yxa B MeTeOpHrax, .O,O)I()J,eBOH BO)J,e, rroBepXHOCTHblX CJIOHX BOll, 

OKeaHOB. HaJI11'1He 6epHHJIHH B arMOC<\JepHOM B03.o,yxe He Bb!3biBaer COMHeHHH, 
o)J,HaKO :HOT BOITpOC 11CCJie)J,OBBH MeHee ITO!l,p06HO. Ha ypoBHH CO!l,ep>KaHHH 
MerarrJia B B03p,yxe BJIHHer He roJibKO ero ecrecrBeHHOe conep>KaHI1e B 
rrpHpO!l,e, HO 11 IIpOMbiWJieHHOe JarpH3HeHI1e, o6yCJIOBJleHHOe C)I(HfaHI1eM 
TOITJ111B8, BbiXJlOITHbiM11 ra3aMH aBTOipaHCIIOpTa, Bbi6pocaMH IIpOMbiWJleH­
Hb!X rrpep,rrpHHTHH. TaK, conep>KaHHe 6epHJIJII1H B B03)J,yxe rOQO!J,OB AHrJIHH 
cocraBnHer 0,0009 MKr/M3, a B BOJ)J,yxe cen - 0,00006 MKr/M]. 

IlpOMbiWJleHHOe 3arpH3HeHHe BOJ)J,yxa COe)J,11HeHHHMH 6epHJ1JI11H 
BbiJhiBaer Hacropo>KeHHOCTb y Bpaqeii 11 rHrHeHI1croB. Ilpe)J,JlaraercH rrocro­
HHHO KOHip011HpOB3Tb ypOBHI1 3arpH3HeHHH, OC06eHHO B paJ:i:oHe rrpe,ll.ITpHH­
THH, 3arpH3HHIO!UI1X B03iJ,YX 11 OKpy>Ka!OlUYIO cpe!l,y cOe)J,11HeH11HMH 6ep1111-
JIJ1H. OOH ( I972 r.) rrpe)J,Jlaraer C'II1TaTb p,orrycri1MbiM conep>KaHHe 
6epHnnHH B soJuyxe, paBHOe 0,004 MKr/M3. ITo uaHHbiM <l>ep,epamHoro pe­
rl1crpa CliiA or 7/Xll 1971 r ., a raK>Ke AKra qucroro BOJp,yxa CliiA Ja I970 r ., 
CO)J,ep>KaHHe 6epHJIJ111H B aTMOC<\JepHOM BOJ)J,yxe He )J,OJI>KHO rrpeBbiWaTb 

0,01 MKI/M3. 

7 .2. Cop,ep>KaHHe 6epHJ1JlHSI B ouonorWJeCKHX o6"beKTaX 

Han11tJHe 6epHnJIHH B rroqae 11 BOAe rrpHBOAI1T K rrepexop,y ero B paCTe­
HHH H opraHH3M qenoBeKa. Ha116onee paHHHMH Hccnep,oBaHHHMI1 :R 1893 r. 
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,!J,OIC838HO CO,Il.ep>KaHHe Metanna B pacteHHJIX H8 OCTpoBe 3n&6bi, rp,e llOliBbl 
6orat&I 6epH11nueM: B naMHHapHH, nllleHHue, netJeHH >KHBOTHhrx. TaKHM o6· 
p830M, 6epH11J1HH co,uep)I(11TCSI B OCHOBHb!X IT111l{eBbiX rrpop,yKrax. Harrp11Mep, 
B ABcrpamm cop,ep>KBHI1e Meranna B IIpOAYKTBX III1TaHHH tJeJlOBei<a KOJJe6· 
nercH B ill11pOKHx rrpep,enax 11 cocrasnHer: B MHce 11 p&Ioe - no 5, 7 , Kapro­
<f>ene- 0,78, 6o6ax- 0,65, roMarax- I,05, HHIJ,ax- 0,78, MOJJOKe- 0,83, 
APO>K)I(ax- 1,62% Beca cyxoro ocrarKa. 

B ycnoBHHX JleHHHrpaAa co,[J,ep>KaHI1e 6ep1111JJI1.1l B o6bi'IHOM cyrotJHOM 
pBIJ.HOHe COCTBBJUieT B cpe,ll.HeM 0,07 MKI rrp11 MBKCHMaJJbHOM 3HatJeHI1H 
0,15 MKr. 3rH ypoBHH 3HatJHremHo HI1)Ke peKoMeH,Il.OBaHHbiX MKP3, O,ll.HaKo 
IIOJlHOCTb!O COOTBeTCTBYIOT 6anaHcy rrocryrrneHHH 6ep1111JlHH B opraHH3M tJe­
JlOBeKa 11 B&IBe,[J,eHI1H ero 113 Hero B ycnoBHHX rrpOMbiillJleHHOro ropo,[J,a. 

7.3 0 Co,!J;ep>KBHHe oepHJIJJHSI B TOUJIHBe H 33rpH3HeHHe HM 
OKpy>Kll!Oll.leH cpeALI 

£epH11Jl11H CIIOC06eH KOHIJ,eHTp11pOBaTbC.A: B HCKOITBeMbiX yrn.A:X. 8 '18CT­
HOCTI1, OH 06Hapy>KeH B 30Jie yrn.A: JloH6acca B KOJIH'IeCTBe 1 ,I4·1 Q-3% 
(no OKHCH 6epH11JlHH) . MaKCHMBJlbHOe CO,[J,ep>KaH11e 6epHJI11H.A: B 30J1e 
oreqecrBeHHbiX rropoA yrmr cocraBn.A:er 0,1 %, a cpe,ll.Hee- 0,03%. B oretJecr­
BeHHbiX nopo,IJ,ax He<\JrH 6epH11JIHH He o6Hapy>KeH. B He6on&lUOM KOJlH'IeCTBe 
OH Bbi.A:BJl.A:eTC.A: B He<\Jm IlOJibilll1 H fepM8HI1H. Hanl1'111e 6ep11JJJ1H.A: B yrne H 
He<\JTH 11pHBO,[J,I1T K 3Brp.A:3HeHI110 aTMOC<\JepHOfO B03,1J,yxa np11 C>KHf8H11H. 

7.4. EcreCTBeHHOe COAep>KBHHe oepH1111WI B vpraHax 
H 6uocpe.nax qenoseKa 

CornacHo reopHH B. 11. BepHa,[l,cKoro, B rrpHpO!l,HbiX ycHOBI1RX c03,1J,aercR 
pBBHOBeCHe ypOBHeH CO,[J,ep)l(aH11.A: MeranJia BO Bcex 06beKrax BHelUHeH 
cpeAbi, B roM •mcne H B opraHHJMe qeJioBeKa. B ecrecrBeHHbiX yCJioBI1RX co­
Aep>KaHHe Meramra B opraHH3Me qeJioBeKa o6ycnoBJieHo paBHOBecHeM Me>K­
AY nocryrrneHHeM 11 BbiBeAeHHeM ero coe,uHHeHHH. llo ABHHbiM MKP3 (Ily6-
nHKaiJ,HR 23, I97 7 r.), cyro•moe rrocryrrneHI1e 6ep11JIJIHR B opraH113M qeno­
BeKa _ 1CTBBJI.A:er: C fiHll.leH, BKJ110'lBH BOAY, 12 MKf, C BO,[J,OH I MKf, C B03,1J,y­
XOM MeHee 0,0 I MKr. Ilp11 JTOM cyro•moe BhiAeJieHHe Meranna cocraBnRer: c 
MO'lOH I MKr, c KaJIOM I 0 MKr,Ja cqer ,upyr11x norepb 1 MKr. 

Ha6JIIO)J,eHHR 3a co,uep>KaH11eM 6ep11nnHH B orneJibHhiX opraHax 11 B opra­
HH3Me B l.leJioM Manoql1cneHHhi 11 nporHBopetJHBbi. Oco6eHHO JTO KacaercR 
nerKI1X H 6wocpe,u. TaK, KOne6aHI1e yposHeii MeraJina B JierKHX cocraBnRer 
(1 ,0;-7 ,3) ·10-D r/opraH, a cyrO'lHOe BbJBC)J,eHHe 6epH11JlH.A: C MO'lOH KOne6-
nercR B rrpe,uenax 0,0001-2,8 MKr/cyr. CoAep)l(aHHe 6epHJIJIHR B opraHax u 
6Hocpe,uax ITO!J,Bep>KeHO 3HB'IHTeJlbHbiM KOJie6aHHHM, 'lTO 3BBHCHT OT KOH­
KperHbiX YCJIOBHH >KI13HI111 rpy,[J,a (ra6JI. 7 .I). 

Y 60JlbWI1HCTBa >KHTeJlCH HpOMbiWJieHHbiX rOpO,[J,OB, He HMe!OlUI1X IIpOH3· 
BOACrBeHHoro KOHraKra c 6epmmHeM, co,uep>KaHHe ero B 6HocpeAaX He 
38BHCI1T OT 110118 11 B03pacra. IlOJTOMY llpHBeneHHb!e ypOBHI1 MOryr 6biTb 
peKoMeHAOBaH&I KaK rrpeneJI&HbJe ecrecrBeHHble KOHUeHrpauHH ,unR Hacene­
HHR 60J!billi1HCTBa npOMbllllJieHHbiX paHOHOB crpaHb!. 

CyroqHoe BbiBeneHHe 6epHJIJIHR c KaHOM H MotJoii B cpeAHeM cocraBn.A:­
er 0,102 MKf rrpH MBKCHMaJlbHOM BbiBeAeHHH 0,544 MKf. IlpeBbiilleHI1e JTHX 
yposHeif CBHIJ,eren&crsyer o ,uonoJIHHren&HOM rrocryrrrreHI1H ero coe!J,HHeHHH 
B opraHHJM nepcoHaJia HJIH or,IJ,en&HbiX JI11U HJ HaceneHH.Il B paifoHe pacnono­
>KeHHH 11pe,urrp11.A:T11H, HCII0Jlb3YIO!Uero coe,uHHeHH.A: 6epHnnH.A:. 
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Y CCJibCKHX )f(HTCJICH CO,[(Cp>KaHHC 6epHJIJIHH B 6HOCpe,[(ax MCHblliC H 

MO)f(CT B006me He BblflBJIHTbCH MOpHHOBbiM MCTO)J,OM. 3ro pacuemmaercfl 

He KaK OTCYTCTBHC MCTaJIJia B 6Hocpep,e, a KaK TOT cpaKr, 'ITO CTO CO,[(Cp:>Ka­

HHC HaxO)J,HTCH B IIpe,[(eJiaX ypOBHCH, HC IIpCBbiiiiaJOIUHX 'IYBCTBHTCJibHOCTb 

MCTO)J,a OIIpC,[(CJICHHH MCTaJIJia. 8 CBH311 C HepaBHOMCpHOCTblO BbiBC)J,CHHfl 

6epH1IJIHH H3 opraHH3Ma C MO'IOH y 3THX >KC JIJO)J,CH B p,pyrue )J,HH 6epHJI1IHH 

Ta6nwua 7.1 
EcreCTBCHHOe COAeplKaHHe 6epHnJ1Hll B 6Hocpen:ax 'ICJ10BeKa 

DHOCpe]J,a 

Mo'la 
Kan 
KpOBh 
)!(en'lh B 

EIJ.HHHUa 
lf3MepeHHR 

MKr/cyr 
MKr/cyr 
MKr% 
MKr% 

Con:epJKaHHe 6epHnn!Ui 

cpe]J,Hee 

0,024 
0,078 
0,014 
0,032 

I MaKCHManhl!oe 

0,253 
0,291 
0,030 
0,074 

Ta6nHua 7.2 

EcrecrseHHoe con:eplKaHHe 6epHnnH!I B opraHH3Me 'lenoseKa 

OpraH Cpe]J,Hee coLJ,ep-
lKaHHe, 10-6 r%1------....---------­

MaKcHManhlloe 

nerKHe 
IJO'IKH 
Ile'leHh 
CKener 
CeneJeHKa 
Mhillll\hi 
fonOBHO>t M03T 
TOHKHfi KHI!JelJHHK 
ToncThifi KHllletJHHK 

0,05 
0,04 
0,07 
0,02 
0,03 
0,01 
0,02 

fpyro!Ha 0,02 
nwMcpOy3J1hl cpen:ocreHHH 0,06 
)!(en'IHhifi ny3hiph 0,03 

0,55 
0,12 
1,24 
2,87 
0,05 
4,60 
0,31 
0,06 
0,02 

2,50 
0,45 
4,25 

42,70 
0,38 

31,96 
4,69 
0,17 
0,19 

KoJKa, r/JJ.M2 0,01 0,71 17,70 
' OpraHH3M B uenoM TIJ,53----------n:B 

MO)I(CT 6b!Tb 06Hapy)f(CH. KpOMC roro, IIpH BHyrpHBCHHOM BBCIJ,CHHH KOMII­

neKCOH3-IICHracpouHH3 BO BCCX CJIY43HX YBCJIH411BaJIOCb COP,ep)I(3HHC 6epHJI­

JIHJf B MO'IC, 'ITO HBIIJfCTCH 110/lTBCp)I(,[(CHHCM H3JIH'IHJf 6epHIIIIHH B opraHH3MC 

BCCX IIJO)J,CH .. 3TO )I(C ,[(OK333HO IIpH HCTIOCpC,[(CTBCHHOM OIIpC,[(CJICHHH 6epHJI­

JIHH B opraHax JIJOilCH. B ra6n. 7.2 rrpe!1,craBneHbi cpellHHe 11 MaKCHMaJibHhiC 

ypoBHH CO/lCp)l(aHHfl 6epHJIJIH.R: B OpraHax JIJO,[(CH, He HMCJOII(HX npOH3BO)J,­
CTBCHHOTO KOHTaKTa C COC)J,I1HCHHHMI1 MCT3JIII3. 

MecraMH IIpeHMYII(CCTBCHHOH HHKOprropaiii1H MCTaJIJia HBJIHJOTCH ner­

KHC, IIC'ICHb, JIHMcpOy3Jibi CpC,[(OCTCHHH, IIO'IKH. 06 3TOM MO)f(HO cyiJ,HTb ITO 

;I I' 

I 
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KOHI(eHrparum MCTaJIJia B opraHax. Crroc06HOCTb MbiiiiU H KO)f(H ,[(CIIOHH­
poBaTb MCTaJIJI 3Ha'IHTCJibHO MCHblliC. 

Ilpe,[(C'faBJICHHbiC B ra6JIHI(e ypOBHH CO,[(Cp)f(aHHH MCTaJIJia B OpraHax H 

OpraHH3Me B UCJIOM MOryr 6biTh pCKOMCH,[(OBaHbi KaK IIpC,[(CJibi CCTCCTBCH­

HOTO COp,ep>KaHHH 6epHJIIIHH )J,JIH HaceJICHHH IIpOMbiiiiJICHHbiX paifOHOB 
crpaHbr. 

7.5. Oxpana OKpy)f(aJOw;eu cpe.LU>r npH nonyqeHHH 

H o6pa6oTKe 6epHJIIIH.H H ero coe,[(HHeHHif 

Ha IIpOMblliiJICHHbiX IIpCP,IIpHHTHHX o6pa3yJOTCH rpM OCHOBHbiX BH/],3 

OTXO,[(OB IIpOH3BO)J,CTBa: f33bi H 33p030JIH (BCHTHIIHIIHOHHbiC Bbi6pOCbi), 

)f(lf,[(KHC OTXO,[(bi (IIpOMbilliiiCHHhJC CTOKH), TBCp.!U>IC DTXO,[(bl (XBOCTb! THP,pO­

MCTaJIIIypnt'ICCKOTO nepep,ena, lliii3K, MeraJIJIOJIOM H ,[(p.) . 061l(HM CBOHCTBOM 

BCCX BH)J,OB OTXO)J,OB HBIIHCTCH HaJIH'IHC B HHX 6epHIIJIHH, KOTOpb!H BCIIC,[(­

CTBHC Bb!COKOH TOKCH'IHOCTH IIpe,[(OIIpep,enaer HC06XO,[(HMOCTb CIICIIH3JibHh!X 

Mep no o6pall(eH11IO c orxo,[(aMH, HanpasneHHbiX Ha npep,orspau~eHHe Jarpa3-

HCHHR OKpy)f(aJOII(CH CpC,[(hi H 3amHry H3CCIICHHJI IIpHJICf3JOII(HX paHOHOB OT 
B03)J,CHCTBHJI 6epHJIIIHJI. 

BeHTHIIRIIHOHHbre Bhr6pochr, CO,[(ep)f(all(ue aJp030JIH 6epHJJJII1H, o6pa3y­

JOrca IIp3KTH'ICCKH Ha BCCX TCXHOJIOTH'ICCKHX Y43CTKaX 6epHJIJIHCBOTO IIpO­

H3BO)J,CTBa. 0CHOBHOH BKIIap, B BCHTHJIHU110HHb!C Bhi6pocbi BHOCHT Te TCXHO­

JIOTH'ICCKHe OIICpaiiHH, f)J,C BC,[(YTCH pa60Tbl C CYXHMH TCXHOJIOTH'ICCKHMH 

I1p0P,YKT3MH (,[(p06JICHI1e, lll11XTOBKa, IIOJiy4CHHC IIOpOIIIKa, 3arapHB3HHe 

cyxoif llp0,[(YKII11H H I. II.), 11II11 )f(C TCXHOJIOTH'ICCKHe IIpOIICCCbi, KOIOpb!C 
.BeAyrcR B BbiCOKoreMrreparypH&rx ycJIOBHax (Bo3rOHKa aJpo3oneif). 

KpoMe aJpo3oneif 6epHIIJI11R B BCHTI1IIRIIHOHHbiX Bhr6pocax o5bl'!Ho co­

,[(ep:>KarcH 3Jp030JIH II0604Hb!X IIpOAYKTOB 11 f33006pa3Hb!C OTXO/lbl, 06pa3y­

IOII(I1CCH Ha p33JIH4HbiX JT3II3X XI1MHKO-MCTaJIJiyprH'ICCKOTO IIpou;ecca. 

DCpHJIJIHHCOP,ep)f(all(I1C BCHTHJ!RIIHOHHb!C Bb!6pocbi IIepe,[( IIOCTYIIJICHH­

CM B arMoccpepy llOJI)f(Hbi TIO,[(BeprarbCH O'IHCTKe. Cpe/lcrBa O'IHCTKH onpelle­

IIRIOTcH B 33BHCHMOCTH OT COCTaBa Bb16pOCOB, HX )J,HCIIepCHOCTH, KOHl\CHTpa­

l\1111 ( CKpy65epbr, JJieKrpocpi1Jibiphi, pyKiiBHbie cpi1IIbTpbr 11 p,p.). B cny'lae 

HC06XO)J,HMOCTI1 LJ;OJl)f(Ha IIpHMCHHTbCH MHOTOCTYIICH'IaTaH CHCTCMa O'IHCTKH. 

Co611paeMaH B O'IHCTHhiX ycrpoi1crsax 6epHIIJI11ifcollep)f(all(aH IIbiJ1h AOJI)f(Ha 

B03Bp3II(3TbCJI B TCXHOJIOI'H'ICCKHH IIpOUCCC /liiJI l13BJIC'ICH11H 113 HCC 
6epH1IJIHH. 

Cyll(ecrByJOume reXHH'IecKHe cpe,[(crBa He II03BOJIHJOr p,o611BarbcH 

IIOJIHOH 0'1HCTKH B03iJ,YIIIHbiX Bbi6pocOB or 6epHJifli1H 11 APYTI1X BpC!1,Hb!X Be­

ll(CCTB. KpoMe roro, B03Ayx B paifoHe pacnono)f(eHHH npellnp11HTHH 3arpa3-

Haerca T3K)f(e 33 C'ICT HCOpraHH30B3HHbiX IIOCTYIIIICHHH 6epi1JIJII1H 113 l\CXOB 
H 11,pymx rexHonorH'IeCKHX coopy)f(CHHH. 

CreneHb O'II1CTKH opraHH30BaHHbiX Bhr6pocoB )J,OJI)f(Ha 6biTb raKoif, 'IT0-

6br cyMMapHbiH 11,e611r opraH1130BaHHbiX 11 HeopraHH30BaHHbiX nocrynneHHH 

B 3TMOCcpepy IIp11 C3Mb!X He6naronpHHTHb!X YCJIOBHHX HC IIp11B0)1,11JI K npe­

BbiiUCHI110 IlJlK 6ep11IIJIHH Ha rpaHifl\C C3HHrapH0-33IUI1THOH 30Hb!, ycraHOB­
JlCHHOH ilJIJf IIpC!1,IIp11HT11H. 

0cHOBHhiM TCXHOJIOTHqecKHM IIpOIICCCOM, B KOTOpOM o6pa3yCTCH H311-

60JibiUCC KOJIH'ICCTBO )f(I1!1,KHX OTXO,[(OB, HBJIHCTCH fH,[(pOMCT3JIJiypiH'ICCKHH 

rrepe,[(en. B MCH&IUeM KOJilf'lecrBe 6epHnnHifco,[(ep)f(amHe npOMbilliiiCHH&re 
CTOKH o6pa3yiOTCH 11 IIp11 ,[(pyrHX TCXHOJIOTH'ICCKHX IIp01ICCC3X. 

fJiaBHhiM IIpHHIIHIIOM o5p31l(CHH.ff C )f(Jf,[(KHMH OTXO)J,aMI1 IIpOH3B0!1,CTBa 

flBJIHCTCJf HX f!OBTOpHOC HCIIOJib30B3HHC B TCXHOJIOT114CCKOM IIpOIICCCC ( C0-

3!1,aHHC 3aMKHyroif, 6C30TX0!1,HOH CHCTCMbi TCXHOJIOTH'ICCKOTO B0!1,006opo-
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ra) 11 CTpCMJICHI1C K MIKCHMaJibHOMy CHIDKeHI110 KOJII1'lCCTBa CTO~biX BOn, 

c6paCbiBaCMbiX B CCTCCTBCHHb!C BOAOCMbl. 

OrrpeAeneHHaR qacrb )1(11AKHX orxonoB r11npoMerannyprwtecKoro rrpo113· 

BOiJ.CTBa liOCJie 113BJie'lCHH11 113 H11X liOJie3HOrO KOMliOHeHra 06bi'IHO Ha· 
liOJib3yercR JJ)IR fHApOTpaHCliOpra TBepnou <!JpaKUHH XBOCTOB Ha XBOCTO· 

xpaHHJII1I.Ue. OcraJibHbie )I(HAKI1e orxonbi, i<aK rrpaBI1JIO, AOJI)I(Hbi O'l11I.UaTb· 

c11 or rBepAbiX B3Beceii, rronaeprarbcH o6ecconi1BaHI1IO 11 B03BpamarhcR B 

rexHonorl1'leCKI1H rrpouecc WIR noBropHoro 11CIIOJib30BaHI111. OcraBrnaRcR 

rrynbrra (paccon) o6bi'lHO c6pacbJBaercH Ha xBocroxpaHHIII1I.Ue, ecn11 oHa 

He npeAcraBJIReT UeHHOCTI1 C TO'lKH 3peHI111 iJ.OliOJIHHTeJibHOrO 113BJIC4CHI111 113 

Hee B3)1(HbiX KOMliOHeHTOB. 

CoBpeMeHHhiH rexHH'lecKHH ypoBeHb eme He Bcerna rro3BOJIHer A06HTb· 

CH liOJIHOCTbiO 3aMKHYTOfO UHKJia TCXHOJIOrH'leCKOfO BOAOCHa6)1(eHH11. 

flOJTOMY OllpeneneHHaH 'laCTb YCllOBHO lfHCTbiX BOA c6paCbiBaeTC11 B OIKpbl· 

Tble rrpOTO~bie BOAOCMbl. 3TH c6pOCHbJC BOiJ.bl AOJI)I(Hbl liOABepraThCH 0411CT· 

Ke OT 6epHII11H11 11 iJ.PYfHX BpeAHbiX XHMH'leCKHX BemecTB iJ.O TaKOfO ypOB· 

HH, KOTOpb!H He C03i].aBall 6bi B BOAOeMe rrpeBblillCHHH ycraHOBlleHHblX fl)ll( 

H He OK33biBaJI 6bi He6narorrpHHTHOf0 B03iJ.CHCTBH11 Ha <!Jnopy H <!JayHy. 

0CHOBHYIO H HeH36e)I(HYIO 'l3CTb TBepAbiX OTXOAOB rrpenrrpHHTWI ITO 

liOJiy'leHI110 6epHJIJ1H11 COCT3BJI11IOT XBOCTbl fHApOMeTaJIJiyprH'leCKOr<Y rrepene· 

Jia, KOIOpbie liOJJ)Ie)l(aT 3axOpOHeHI110 Ha XBOCTOXpaHI1JIHI.Ue. flOCKOJibKY HC· 

XOi].HblM CblpbeM JJ)I.fl fHiJ.pOMerannyprH'IeCKOH rrepepa60TKH, KaK rrpaBHJIO, 

.fiBJI.fleTCH KOHUeHrpar, TO 06oeM TBepAOH <!JpaKUHH XBOCTOB cymecTBeHHO 

MeHbrne, 'leM npH nepepa6orKe Heo6orameHHbiX pyn. IToJroMy nnn YAaJie· 

HHII XBOCTOB 06bJ4HO COOpy)l(aiOTC.II XBOCTOXpaHHJIHI.Ua HaJIHBHOfO Tl1lla, 

orpa)l(i].aiOI.Ua.ll AaMfia KOTOpblX B03BOiJ.HTC11 H3 MeCTHOfO Cblpb.ll, a He H3· 

Mb!Baerc.fl H3 XBOCTOBOfO MarepHana • .lln.11 pa3Mei.UeHH.II HaJlHBHOrO XBOCTO· 

XpaHHJIHI.Ua TaK)I(e MOfYT HCliOJib30BaTbC.II ecreCTBeHHbie IIOHH)I(eHH.II penbe­

<!Ja (6eCCTO'lHbie BIIai].HHbl, 6aJIKH, OBparH H T. II.). 

flo AHY KOTJIOBaHa XBOCTOXpaHHJIHI.Ua H BHyrpeHHHM OTKOC3M Orpa)I(­

AaiOI.UHX naM6 iJ.OJI)I(eH 6bJTb rrpeAyCMOTpeH fHApOH30JIHpYIOI.UHH 3KpaH 113 

BOAOHeiipOHHUaeMbiX fJIHHHCTbiX liOpOA, TOJII.UHHa KOTOpOrO OIIpeAeJI.IIeTC.II 

IIpOeKTOM. f11ApOH30JI11pyiOI.UI1H 3KpaH AOJI)I(eH o6eCIIC'IHBaTb CHH)I(CHHe 

<lJHIIbTpaUHH XBOCTOBbiX BOA 113 npynKa XBOCTOXpaHHJIHI.Ua B UeJI.IIX rrpeAOT· 

BpameHH.fl 3arp.113HeHI1.fl 6epHIIJII1eM 11 APYfi1M11 XI1MI14eCKHMH COei].HHeHH.IIMH 

rpYHIOBbiX BOA. fpe6eHb orpa)I(AaiOI.UeH naM6bJ H ee Hapy)I(Hb!e OT~OCbl AOJI· 

)I(Hbl 6bJTb 3ai.UHI.UeHbl OT BeTpOBOH 3p03HH (KaMeHHa.ll Ha6pOCKa, AepHOBa­

HHe HJIH liOCeB rpaB). flp11 CTp011TeJibCTBe XBOCTOXpaH11JIHI.Ua iJ.OJl)I(Hbl 6b!Tb 

npenycMorpeHbi r11nporexHWiecKI1e coopy)l(eHH.II, 11CKJIIO'laiOml1e rrorrana­

HHe JII1BHeBbiX, naBOi].KOBbiX 11 Tallb!X BOil B '!arny XBOCTOXpaHHJI11I.Ua. 

YnaneHHe XBOCTOB Ha XBOCTOXpaHHJIHI.Ue i].OmKHO 11pOBOAJ1TbC.fl fHApO· 

rpaHcrroplOM no 3aKpbiTOMY nynhl1onpoBony. OnHa 113 HHTOK 11ymnonpo­

aona i].QJI)I(Ha 6bJTb pe3epBHOH. 0cBeTJieHHble BOiJ.hl 113 11pynKa XBOCT0Xp3HH· 

JII1I.Ua iJ.OJl)I(Hbl B03BpamaTbC.fl B TeXHOJIOfH'leCKHH npouecc. C6poc HeO'lHI.UCH· 

Hb!X ne6anaHCHbiX BOA 113 XBOCTOXpaHHJIHI.Ua B OTKpbiTYIO f11iJ.pOCCTb He 
nonycKaerc.ll. 

Coopy)l(eHHOe c co6nroneH11eM rrepe'lHcneHHbiX caHHrapHo-rexHI1'!ecKHX 

rpe60BaHHH HaJIHBHOe XBOCTOXpaHHJIHI.Ue He llpHBOAHT K 3aMeTHOMY 3arp.113· 

HeHHIO 6epHIIJIHeM OKpy)l(aiOI.UeH CpCi].bl. YMepeHHOe 3arp.R:3HeHHe aTMOC<!Jep­

HOfO BOJAyxa 11 TeppHTOpHH MO)I(eT IIpOCJle)I(HBaTbC.II Ha paCCTO.IIHH11 OKOJIO 

200-400 M OT XBOCTOXpaHHJIHI.Ua 33 ClfeT IlbiJieHH.fl C Bb!CbiXaiOI.UHX B JieTHee 

BpeM.II IIJI.fl)l(eH orcroiiHoro 11pynKa. Pa3Mep caHwrapHu·3ai.UHTHOH 30Hbi 

BOKpyr XBOCTOXpaHHJIHI.Ua AOJI)I(eH 6bJTb 11pHH.fiT C HeKOTOpblM 3allaCOM 
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(100-200 M) no OTHOWCHHJO K rpiHHIU! 30Hbl 3arpJI3HCHHJI DO cornaCOBI• 

HHJO c opraHaMH 1 'occaHHan3opa. 

TeppHIOpH.II XBOCTOXpaHHJilti.Ua iJ.Oli)I(Ha fihiTb Orpa)l(iJ,CHa T3K, 'IT06b! HC· 

KJIIO'IHTb IIpOHlfKHOBeHHC Ha Hee flliU, He CB.II3aHHbiX C IIpOH3BOiJ.CTBOM, H 

AOMaWHHX )I(HBOTHb!X. B 3aBHCI1MOCTI1 OT MeCTHbiX YCJIOBI1H orpana MO)I(eT 

pacrronararhc.ll Ha paccro.IIHHM oKono 100-150 M or orpa)I(,IJ,aiOI.UHX naM6. 3a 

rrpenenaMI1 orpanhi reppwrop11.11 caHMrapH0-3ai.UHTHOH 30Hbi rro cornacoBaHHIO 

C OpraHaMH foccaHHa,IJ,30pa MO)I(eT HCIIOJib30BaTbC.II AJIJI KOJIJieKTHBHOfO 

CeJibCKOfO X03.11HCTBa (3eMJie,IJ,eJieHHe, ceHOKOWeHHe, BbiiiaC CKOTa). 

CymecrBeHHhiM 11CTO'IHHKOM 3arp.113HCHHH OKpy)l(aromeii cpeAbi B pauo­

He XBOCTOXpaHHJIHI.Ua MOryr 6hiTb cyx11e 6epHJIJIHHCOi].ep)l(ai.UHe OTXOAbl 

( CTpOHTCJibHb!H My cop, illJiaK, MeTaJIJIOJIOM H T. n.) IIp11 HX rpaHCIIOpTHpOB· 

Ke H CKJiai].HpOBamm Ha reppHTOp11H. florep11 CYXHX OTXOAOB IIpH rpaHCliOp· 

THpOBKe IIpHBO,IJ,.IIT K 3arp.113HeHHIO iJ.OpOr, a B3MCTbJBaHI1e 6epHJIJIHHCO,!.l,ep· 

)l(ai.UeH llbJJlH BeTpOM H 11pH ABH)I(eHHH aBTOTpaHCliOpa- K 3arp.113HeHHlO aT­

MOc<!JepHOfO BOJAyxa. ATMOC<!JepHb!H B03iJ.YX 3arp.113HJieTC.II raK)I(e IIpH 

OTKpb!TOM C)I(HfaHI1H cropaeMbiX OTXOAOB Ha reppHTOpHH XBOCTOxpaHHJIHI.Ua. 

.llnH 11peLJ,y11pe)l(i].eHI111 6epHIIIIHeBOf0 3arp.113HeHH.fl OKpy)l(aiOI.UeH reppH· 

TOpHH IIpH 06pai.UeHHH C CYXHMH OTXOi].aMH i].OJI)I(Hbl IIpHHHM3TbC.fl CITe· 

UHaJlbHbie Mepb!. flepeB03HTb OTXOAbl cnenyer TOJibKO IIOCJie HX IIpenBapH· 

TeJibHOfO yBJia)I(HeHH.II Ha CIIeUHaJibHO o6opyAOBaHHOM aBTOrpaHCIIOpTe, 

HCKJIIO'laiOI.UeM MX IIpOCbiiiaHHe. JloporH i].OJI)I(HbJ HMeTb ac<!JaJibTOBCe IIOKpbl· 

THe 11 B neraee speMH rrepMOAWiecKH IIOJIHBarbcH. Ha reppHropHH xaocroxpa· 

HHJlHI.Ua OTXOAbl Hano pa3rpy)l(aTb B OTCTOHHb!H rrpyAOK HJIH B CIIellHaJibHO 

OTpb!Tbie rpaHrneH. C)I(HfaTb OTXOAbl He06XOi].HMO B CIIeUHaJibHb!X ycraHOB· 

KaX C 04HCTKOH OTXOMI.UHX ra30B H AbiMa. 

Ha pa3JIH'IHbiX TeXHOJIOfH'leCKHX JTal1aX IIpOH3BO,IJ,CTBa ITO IIOIIYl.JeHHlO 

6epHIIJIHH o6pa3yiOTC.fl H Apyme TBepi].bJe OTXOAbi, KOTOpbie B p.lli].C CJiy'!aeB 

MOryr 6b1Tb HCI10Jib30BaHbl KaK Cblpbe AJI.II liOIIYl.JCHH.II IT0604HOH XHMH'le· 

CKOH 11pOiJ.YKllHH (<!Jrop11A aMMOHHH, cpropHiJ. ~·"'fHH.fl H np.) HJIH AJIJI H3f0· 

TOBJieHH.fl crpoHrenhHbiX MarepHanOB (cproponmc H r. rr.). YcnOBH.fl o6pa· 

I.UeHH.fl C JTHMH OTXOi].aMH H B03MO)I(H0CTb HX HCIIOJib30BaHH11 AOJI)I(Hbl COfJia· 

COBbiBar&cH c opraHaMH foccaHHan3opa. 

06pameHI1C C 3arpH3HeHHbiM MeraJIJJOJIOMOM 6e3 COOTBeTCTBYIOIUHX Mep 

11pei].OCT0p0)1(HOCTH MO)I(eT IIpHBeCTH K 6epHJIJIHeBbJM IIOpa)l(eHMJIM rrepCOHa­

Jia, 3aHHMaiOI.UefOCH ero yrHJJI13aUHeH, a raK)I(e K 3arpH3HeHHlO OKpy)l(aiOI.UeH 

cpei].b!. MexaHH'leCKOe BO~i].eHCTBMC Ha 3arpH3HeHHbiH MeTaJIJIOJIOM (IIorpy3· 

Ka, COpTHpOBKa, 6p11KeTHpOBaHI1e H T. II.) 11 OfHeBaH pe3Ka MOfYT IIOBJie'lb 

3a C060H 3arpH3HeHHe B03iJ.YXa pa60'IHX IIOMei.UeHHH a3p030JIHMH 6epHJIJIH.fl 

iJ.O ypOBHCH, 3H3'1HTeJibHO rrpeBbiiiia!OI.UMX iJ.OIIYCTHMbie. ilOJTOMY MeTaJI· 

nonoM, HAYI.UHH Ha yrHJIH3aUHIO, iJ.OII)I(eH rroASeprarhcH o6H3arenbHoi1: rrpen· 

BapHTeJibHOH O'IMCTKC. 

OrHeBaH pe3Ka Hera6apHrHoro Mera~nonoMa, KaK H Bee npyrHe orre­

paUHM IIO 110i].fOTOBKe 3arpH3HeHHOf0 MCTaJlJJOJIOMa K O'IHCTKe, i].OJI)I(Ha IIpO· 

BOAHTbC.!I C C06JIIOAeHHeM COOTBeTCTBYIOI.UHX Mep TeXHHKH 6e30JiaCHOCTH 

H IIpOMbiliiJleHHOH caHHrapH11, IIpenycMorpeHHblX AJIH nepcOHa.ila OCHOBHbiX 

uexoa 11peAIIp11HTH.fl 110 11ony'leHHIO 6epHJIJIH.II ( c11euone)l(na, Cl13 opraHOB 

)J.biXaHH.II H AP.) . 

CpenHHH 3arp.R:3HeHHOCTh O'IHI.UeHHoro MerannonoMa, norrycKaroman 

llpOBeneHHe i].aJibHeHWHX OIIepaUHH 110 ero yrHJJH3aUHH, He LJ,OJI)I(Ha IIpeBbl· 

maTh 5,0 Mr/M2. MerannonoM, He HAYI.UHH Ha yrHJIH3aL~HIO, IIOAJie)I(HT 3axo­

poHeHHIO Ha XBOCTOXpaHHJIHI.Ue. 
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7.6. OxpaHa oKp}')KBJOI.QeA cpe.ru.r 
npu pa6ore c 6epHJIJIHeBhiMH CIDlaBaMH 

3axopoHeHHe OTXO)J;OB 11pOH3BO)J;CTBa 110 06pa60TKe 6epHIIIIHHCOP:ep>Ka· 

lllHX MarepHaJIOB JIBJIHeTCH CJIO>KHOH H )];0 KOHUa He pelUeHHOH rrpo6neMOH. 

Crpy>KKa MerannWiecKoro 6epHIIITHH H cl1JiaBOB, cop;ep>Kamux 6onee 20% 6e· 

pHJIJIHJI, KOTOpaH Jap;ep>KHBaeTCJI B UHKJIOHaX, IIOp;Jie>KHT OTITpaBKe Ha 

JaBO.IU>I p;rrJI 11epepa60TKH B repMeTH'lHhiX KOHreiiHepax. BbiBOJ KOHTeiiuepoB 

HJ UeXOB ITO o6pa6orKe 6epHIIJ1HJI If ero CIIJiaBOB MO>KHO 11pOH3BOp;lfTb 

TOJlbKO IIOCJie TlllaTeJihHOH I1p0MhiBKH KOHTeHHepOB cHapy>KH H JaKJIIOqeHHH 

caHurapHO·IIpOMhrlllJieHHhiX rra6oparopuii. Orxo.IU>r crrnaaoB 6epHIIIIHH, co· 

p;ep>Kamux no 2,5% 6epHIIIIHH, He non>KHhi CMelllnBarbCH c orxonaMn npyrnx 

MeTaJIJIOB, a )J;OJl>KHhi IIOCTyiTaTb Ha 11peA!1pHHTHH 110 IIOJiyqeHHIO 6epHI1JIHH 

TOJibKO B 6pHKCTHp0BaHHOM BHne. 

0TXO.IU>I 6epHJIJIHH, KOTOpbie He MOfyT fihiTh OTITpaBJieHbi p;JIH nanbHeH· 

llJeH 11epepa60TKH B UeJIHX HJBJieqeHHH H3 HHX 6epHI1JIHH, )J;OJI>KHhi rrop;sep· 

raTbCJI JaxopOHeHHIO Ha XBOCTOXpaHHJIHllle. flpH He6rrarollpHHTHbiX runpO· 

JIOflfqeCKHX YCJIOBHHX paCITOJIO)I(eHHH MeeT JaXOpOHeHHJI OTXOnoB 6epHIII1HH 

He06XOp;lfMO COJnaHue ClleUHaJihHbiX BJiaroHellpOHHUaeMbiX MOfHJihHHKOB 

HJ 6eroHa. flepell, HCIIOJlbJOBaHHeM MOfHJibHHKOB cnenyer !1pOBepHTb HX 

BOil,OCTOHKOCTb. .IlpyrHM MeronoM JaxopOHeHJl:H 6epHIIJIHeBhiX OTXOnOB HB· 
JIHeTCH HX 6eTOHHpOBaHlte. flonyqeHHbie 6erOHHbie 6JIOKH 3aXOpOHJIIOT B 

rpaHllJeH. 

Hau6onee cno>KHhiM HBJIHercH JaxopoHeuue JarpHJHeHHhiX cfmrrhTpOB 

TOHKOH oqHCTKH, TaK KaK OHM 60JibllJOf0 paJMepa If I1pH B03pacraromeM 

11pOH3BOncrBe JaiiOJIHeHHe HMH MOfHJibHHKOB l1 MCCT 3axOpOHeHHJI 11p0HCXO· 

nwr oqeHb 6biCTpO • .IlJIH yMeHbllleHHJI pa3Mepa JaXOpOHHeMbiX cf>HJibTpOB He· 

o6xonHMO rrpOBOp;HTh HX pa360pKy. flpH 3TOM TKaHb <l>flfl, 3arpH3HeHHYIO 

6epHJIJIHeM, a TaK>Ke nepeBHHHbie qacTH KaCCeT cf>HJibTpOB yrraKOBbiBaiOT B 

110JlH3THJieHOBbie MellJKH H ITOMellJaiOT B MOfHJihHHKH HJIH 6eTOHHpyiOT. 

flnacrMaCCOBbie rocf>pbi cf>HJibTpOB IIOCJIC rmareJibHOH 11p0Mh!BKH l1 JaKJIIO· 

qeHHH CaHHrapHO·I1p0MbllllJieHHOH Jia6oparopHH MOfYT 6hiTb CO)I()I(eHbl. 

CyxaH pa360pKa cf>HIIbTpOB COI1pOBO)I(naerCH HHTeHCHBHbiM 3arpH3He· 

HHeM BOJp;yxa TOHKOnHcllepCHhiM a3p030JICM 6epHIIJIHJI, KOHUeHrpaUHH 

KOIOporo B BOJnyxe 11pOH3BOil,CTBeHHhiX IIOMemeHHH MOfYT noCTHfaTb 

p;eCHTKOB MHJIJIHrpaMMOB. flOJTOMY pa360pKy MO)I(HO I1pOH3BOp;HTb 

TOJibKO B IIHeBMOKOCTIOMaX C llpHHynureJibHOH llonaqeJi 'IHCTOfO BOJnyxa. 

Haw6onee paUHOHanhHO paJ6wparb cf>HIIhrphi B yBJia)I(HeHHOM cocTOHHHH Ha 

ClleUHaJibHO o6opynoBaHHhiX pa60'!HX Mecrax. 0rpa6oraHHbie cf>HJibTpbl 

IIOMell.(aiOT B CIIeUHaJibHhie eMKOCTH C nylliHpyiOI.l(HMH ycraHOBKaMH HIIH 

IIOJIHOCThiO rrorpy>Karor B Bony. Pafioque Mecra non>KHhi 6biTb o6opynoBaHbi 

Jcf>cf>eKTHBHOH CHCTeMOH MeCTHOH BbiTH)I(HOH BeHTHJIHUHH. J130I1HpOBaHHbie 

IIOMemeHHH MH rrepepa6orKH orxo.n.oB cnenyer pac11onararh B Hellocpep;· 

CTBeHHOH 6JIH30CTH OT IIOMell.(eHHH, rne HaXOp;HTCH OtjHCTHhiC coopy)l(eHH.II. 

CroqHhre BO.IU>I, JarpHJHeHHhre 6ep1U1nHeM B rrpouecce paJ6opKH cf>HIIbT· 

pos, non>KHhi 11ocryrra1'b ua oqucrHhre coopy)l(eHHH. Pa6otiHe, BhiiiOJIHHIOmHe 

pa360pKy cf>HIIbTpOB l1 yllaKOBKY OTXOnOB, KpOMe o6mero KOMI1JieKTa ClleU· 

one)I(Abl )J;OJI>KHhl fibiTb CHafi)f(eHbl pe3HHOBbiMH carroraMH, cf>apryKaMH l1 

llepqarKaMH. 

BbfB03 yllaKOBaHHbiX OTxonos H3 ClleUHaJil,HOfO IIOMemeHHH Ha MeCTa 

JaXOpOHeHHH 11pOH3BOnHTCH IIOCJie JaKJIIOqeHHJI caHHTapHO·IIpOMbilllJieHHOH 

na6oparopun. 3arroJIHCHHhre orxonaMH rpaumen cnenyer Jachmarb cnoeM 
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JeMIIH C IIOCnenyromeii onepHOBKOH H KOHCepBHpOBaTb C ycraHOBKOH llpe· 

p;y11penwreJibHhiX 3HaKOB. 
OrxO.IU>I, HeJHatinremHO JarpHJHeHHhre 6epHIInHeM (npHllleAlllaH B ue­

rOp;HOCTb c11euone)l(na, HcrrorrhJOBaHHhre pecnwparophl "nenecroK" H np.), 

He 06H3aTeiibHO JaxopOHHTb B 3CMJIIO. EcJIH HX MO)I(HO OTCTHpaTb finH 

OTMhiTh, TO ITOCJie JaKJIIO'!eHHH caHHTapHO·IIpOMbilllJieHHOH na6oparOpHH 06 

OTCYTCTBHH B HHX 6epHJIJIHH HX MO>KHO BhiB03HTh Ha 06hi'lHhiC CBaJIKH HJIH 

C>Knrarb. 
Ha rrpenrrpHHTHHX 110 o6pa6orKe 6epunnHH, cnrraBoB, conep)l(amnx 5o­

nee 20% 6epHIIIIHJI, OKHCH fiepHIIliHH, O'IHCTKe IIOil,BepraiOT BCC CTO'IHbJe 

BO.IU>I OT y6opKH IIOMell.(eHHH, npatie'!HhiX, /J,yllleBbiX, IIOMCUleHHH ITO IIepe­

pa60TKe OTXOL(OB, I1p0MhiBKH p;eraneii If IIp. 11Cl10Jib30BaHHC OTCTOHHIU<OB 

p;JIH O'!HCTKH CTO'IHhiX BOp; OKa3aJIOCb MaJIOJcf>cf>eKTHBHhiM BCJie/],CTBHe IIJIOXOH 

CMa'!HBaeMOCTH 6epHJIJIHeBOJ'f IIb!JIH If HH3KOH CKOpOCTH ee OCe,!];aHHH B BO/],e. 

Hau6onee Jcf>cf>eKTHBHO rrpnMeHeHHe npHHYAHTeJihHOH cf>nmrpaunw ua 

llpecc-qmllhTpax C HCIIOJib30BaHHCM cf>HIIhTpyiOUlCfO CJIOH H3 JiaBCaHa. flpH 

llpaBHJibHOM MOHTa)l(e cf>HJibTpOB If HCIIOllbJOBaHHH ll,06pOKa'ICCTBeHHOif TKa­

HH 6epHI1JIIfll B CTO'!HhiX BO)J;aX IIOCJie cf>HIIbTpaUHH HC o6Hapy)I(HBaCTClL Ha 

Jcf>cf>eKTHBHOCTb pa60Tbi cf>HJibTpOB 60JibllJOe BJIHJIHHC OKa3biBaeT pH 

CTO'!Hh!X BOll,. He,nonycTHMO rrorranaHHe KHCJlbiX CTOKOB Ha cf>HIIbTpbl, TaK 

KaK llpH JTOM Ha HHX HC TOllbKO OCe,naiOT BO,nopaCTBOpHMble COJIH 

6epHI1J1HH, HO If MOfYT paCTBOpHThCH qaCTHUbl MeTaJIJIHqeCKOfO 6epHJIJIHH, 

3a,nep)l(aHHhiC Ha cf>HllhTpax, B CBH3H C qeM IIpOHCXO)J;HT JarpH3HeHHe BO/l,Oe­

MOB. )KCIIepHMCHTaJibHbie HCCJiep;OBaHHH Jcf>cf>eKTHBHOCTH QtjlfCTKH CTOtjHbiX 

BOil: II pH pa3JIWIHOM pH IIOKa3aJIH, qro I1pH pH= 9,0 pactBOpCHl!Jl MeTaJIJIHq.e­

CKOfO 6epHliJ1HH He llpOHCXO)J;IfT, I1pH pH = 6,5 paCTBOpHeTCH H I1pOXOil:HT 

qepc3 cf>HJibTpbl 0,0002% 6e )HJIJIHH, a IIpH pH = 4,0 ~ 0,17%. flOJTOMY Ha 

IIpe)J;IIpHHTHHX /],OJI)I(eH 6b!Tb YCTaHOBJICH CTpOrHH KOHipOJib Ja pH CTOtjHb!X 

BOil: B eMKOCTH, IIOMell.(eHHOH IIepe/.l, cf>HJibTpaMH, TaK KaK p;JIH Jcf>rpeKTHB­

HOfO yn~BJIHBaHHH HepaCTBOpHMhlX coe,o;HHeHHll peaKUHH )J;OJI)I(Ha fihiTh 

ueiirpanhHOH HJIH crra6omenoquoH:. 

8. KnACCH«DHKAUIDI EEPI1nnHEBhiX llOPA)f{EHHH 

XapaKrep 11 nociiCJ\OBarerrbHOCTh paJBHTHH 6epwnrrHeBbiX nopa)I(CHHii 

y qeJIOBCKa JaBHCHI B OCHOBHOM OT XHMHtjCCKHX II cf>I!JiftjCCKIIX CBOMCIB 

B03/],CMCTBYIOlllCf0 cf>aKropa (BH)J; COC/J,HHCHHH, ero paciBOpHMOCTb, D;HC­

ITepcHOCTb, KOHUCHTpaUHH, )J;liHICJlbHOCib BOJ)J;CHCTBHH 11 I.II.). floJTOMY 

HaH6onee o60CHOBaHHOH HBJIHCTCH 3THOI1aTOfeHCIIftjCCKaH KJiaCCHcf>HKaUHH 

6epi1IIJIJ1CBbiX Ja6om!BaHHH, KOTOpaH pacKpbiBaer JaBHCHMOCTh H B3aHMO­

CBJI3h MC)I(/J,y I1pHqHHOH If MCXaHH3MOM pa3BHTHH OTBCTHOH H IIaTOJIOflftjC­

CKOH peaKUHH (ra6rr. 8.1). Onpe,o;enHromaH pom B TOKcHqecKoM )J,eHCTBI1H 

BCCX COC/l,HHCHHH I1pHHa,o;JIC)I(HT 6epHIIJIHIO, HO JTO HH B KOCH MCpc HC OTpH­

uaer JHaqHMOCTff 6HOJ10fHtjCCKOf0 il:CHCTBHH TOfO COC)J;HHCHHH, B COCTaB 

KOTOpOrO OH BXOp;HT. 
KJIHHWICCKHC Ha6JIIO)J;CHHH CBH)J;CTCJlbCTBYIOT 0 TOM, qTO OCHOBHbiM 

KpHTH'ICCKHM OpraHOM JIBJIHCTCH TOT, qepe3 KOTOpbiH 6epHJIJIHH 

IIOITa)J;aCT B OpraHH3M: BCpXHHC )J;hiXaTCJlhHhiC ITYTH H JICfKHC, KO)I(Hb!C llO­

KpOBhi 11 CJIHJHCTh!C. J1CKJIJOtjCHHC COCTaBJIHCT )f{KT, B KOTOpOM C 6ep11I1JIHeM 

o6pa3yiOTCH KOMITJICKChi, BCJiencTBIIC '!CfO pe3KO CHH>KaCTCJI TOKCiftjHOCTb 

6epurrrrHH rrpw JtOM nyTH nocrynrreHIDI. 
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Bee lf>opMbi 6epHJIJIHeBbiX IIOpa)I(CHHH, ,[l,a)l(e IIpH OCHOBHOM HX KJIHHW!e­

CKOM IIpOHBJieHHI1 CO CIOpOHbi O,[J,HOfO opraHa 11JIH CI1CTeMbi, JIBJIJIIOTCJI 3a6o­

JieBaHI1eM Bcero opraHH3Ma. 3ro rrono)l(eHI1e cnenyer }"111TbiBaTb rrp11 oCTpbiX 

11 XpOHJ1qecKHX 3a6oneBaHHJIX. HarrpHMep, IIp11 BCeX BH,[l,aX B03,[l,CHCTBI1H Ha-

6JIJO,lJ,aCTC.II o6meroKCJoiqCCKHH Jlf>cpeKr. B Hacronmee BpeM.II He B03HHKaer 

COMHCHifJI B TOM, 'ITO I1p11 XpOHH'ICCKOM 6epH!I!IH03e rpaHyJICMbi 06lolapy­

)I(HBaJOTCfi IIpC11MyiUeCTBCHHO B JICfKHX, O,[l,HaKO OHI1 Bbl.IIBJI.IIIOTC.II 11 B 

,[],pyrHX OpraHaX 11 CHCTeMaX. 3ro JI11UIHHH pa3 fOBOpHI 0 CI1CTCMHOM rropa­

)l(eHHH OpraHH3Ma I1p11 XpOHJ1qCCKOM B03,[l,eHCTBHI1 MaJIOpaCTBOp11MbiX 11 

HepaCTBOpHMbiX COe,[\llliCH11H 6epH!IJII1.11. 
Heo6xo,IJ,11MO Y'II1TbiBaTb oco6eHHOCTb ,[J,I1HaM11KI1 pa3BHTI1H rrarono­

fl{qCCKOro rrpouecca. Ooqre OCTpb!X 11 IIO,[J,OCTpb!X cpopM 11HTOKCI1KaU1111 

Hacryrraer 3HaqJ1JCJ!bHOC ynyqUJCHI1C, a y HCKOIOpbiX 60JibHbiX - ITO!IHOC 

Bbi3,[J,OpOBJICHHC. 0/l,HaKO y 60Jibllii1HCTBa 60JibHb!X IIpOHCXO,[l,HT 6onee 

11JII1 MCHee 6biCTpOe cpopMHpOBaHHC OT,[J,aJICHHbiX IIOCJIC,[l,CTBHH (xpo­

HH'IeCKHH 6pOHXHT, JMcp113eMa,IIHCBMOCK!Iep03 11 T. II.). 

T a 6 n H 1.1 a 8.2 

KnaccH!jJHK3.1.1Hll 6epHIIiiHCBbiX nopaJKeHHH KOJKH 

3niOnorlf'Ie- Bo3]:1elt- llaToreHe3 TetJeHHe 3a6o- K.rlHHH'ICCKHC <flopMbl 

CKid! CTBHe neBaHH.I! 

<IJaKTOp 

PaCTBopH- OCTpoe KOHT3KTHb!C OcTpoe 3pHTCM3T03Hb!C H H3Bbl 

MhiC coeAH- XpoHH- Hea.nnepi'H'IeCKHe XpoHif'IecKoe <l>oniiHKYII.I!pHO·Y3CITKOBbiC 

HCHH.I! 6e- 'ICCKOC ACPM3T03bl H H3Bbl 

plfJIITIUI Ocr poe KoHTaKTHhiC OCTpOC )pHTeMaT03HblC H 3pHTCMa-

anneprH'ICCKHC T03HO·BC3HKYIIC3HbiC 

XpoHH· }:ICpM3T03bl XpOHH'ICCKOC )pHTCMaT03HO·nanyiiC3HblC 

'ICCKOC 
u 3K3eMa 

·Hepacr- XpoHH- KoHTaKTHble XpoHH'ICCKOC fpaHyneMa 

BOpHMble 'ICCKOC reMaToreHHbie, 

COC}:IHHCHH.I! anneprn'ICCKHC 

6epHHITHH ACpM3T33bl 

(OKHCb 6e-

pHHITH.I!, 

MCTaiTJI) 

Op11 pa3BI1T11H xpOHJ{qecKoro rropa)l(eHHH o6bi'IHO Ha6JIJO,[l,aercn 

pa3JIHqaQH IIpO,[],OJI)I<HTe!IbHOCTH CKpbiTLIH rrepHO,[l,, r.e. 0Ipe30K BpeMeHI1 OT 

HalJaJia pa60Tbl C 6epHJIJIHeM ,[1,0 rrepBbiX KIIHHH'IeCKI1X rrpOIIBJieHI1H 3a60Jie­

BaHI1fi. Cnenyer IIO,[\ljepKHYTb, 'ITO JTOT rrep110,[1, KOJie6JieTC.II OT HeCKOJibKI1X 

MCC.IIUeB ;::J;O 10-15 neT. l1HOr,[l,a IIpOHBJieHH.II 6oJie3HI1 o6Hapy)I(HBaiOTC.II 

qepe3 MHOrHe ro,lJ,bi nocne rrpeKpameHH.II pa6orbi c 6ep11JIJI11eM. Y scex 6om­

HbiX B ,[l,aJibHeHUieM 3a6oJieBaHI1e rrporpeccHpyer, XOTH MO)I(HO Bbi;::J;eJII1Tb Me­

,[l,!IeHHO 11 6biCrpo rrporpeccHpywm11e cpopMbJ. OnHaKo na)l(e rrp11 csoespe­

MeHHOH H JctHTeHCHBHOH repaiiHH Ha IIOJIHOe Bbi3;::J;Op0BJJCHI1e 60JibUJl1HCTBa 

6oJibHbiX pacc'IHTbiBaTb He cnenyer. 
0IIbiT CBI1,[l,ereJibCTBYeT 0 TOM, qro KaK OCipbie, JaK U XpOHHqecKI1C 

6epH!IJIHeBb!C IIOpa)l(eHI1JI nerKHX He OCJIO)I(HfiiOTC.II ry6epKyJie3Hb!M 

npoueccoM. 
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IIpH B03,!l;eiicTBHH pa3JIH'IHbiX nhmeBhiX <f>aKTOpOB B03MO)J(HO KOM6H­

HHpOBaHHoe nopa)J(eHHe nerKHX. HarrpHMep, y 6onbHhiX Ha6mo,!l;anocb 

CO'IeTaHHe CHJIHK03a H XpOHH'IeCKOfO 6epHJIJIH03a, 'ITO B 3Ha'IHTeJibHOH 

cTeneHH onpe,!l;emmo oco6eHHOCTb 11 Tfl:)J(eCTb TeiJeHI1H 3a6oneBaHI1H. 

B OCHOBY KJiaccH<f>I1Kal(l111 6epHJIJII1eBbiX ,!l;epMaT030B TaK)J(e rroJio)J(eH 

3TI10IIaTOreHeTI1IJeCKI1H IIpHHl(HII. B 3aBHC11MOCTI1 OT Bl1,[1a COe,[II1HeHJ.IH, 

Bbi3Baswero 3a6oneBaHI1H KO)J(I1, see ,!1;epMaT03bi ,[leJIHTCH Ha ,!l;Be rpyrrnbJ: 

,!1;epMaT03bl OT paCTBOp11MbiX COe,[IHHeHI1H 11 nepMaT03bi OT HepaCTBOp11MbiX 

COC,!1;11HeHHH (Ta6JI. 8.2). 

BB11ny Toro, IJTO pacTBOp11Mbie coen11HeHHH 6ep11IIJIHH o6nanmoT KaK 

pa3npa)J(aiOUli1MI1, TaK H ceHCI16HJII13Hpyrol!lHMH CBOHCTBaMI1, B nepBOH 

rpynne u;enecoo6pa3HO BhiAeJIHTb nse IIOArpyrrnhi: KOHTaKTHble Heannepni­

IJecKHe 11 arrnepr11IJeCKHe nepMaT03bi. Bo BTOpOH rpynne BCJIC,[ICTBHe OT· 

CYTCTBHH y HepaCTBOp11MbiX COe,[IHHeHHH pa3npa)J(aiOUli1X KO)J(y CBOHCTB 

He06XOni1MOCTb IIO,!l;06HOf0 ,[leJieHHH OTIIanaeT. 

9. K1lllli11KA, Jli1AfHOCTI1KA 11J1EqEHI1E JlEfOqHbiX llOPAlKEHI1M 

9.1. K"JIHHHKa H )J,H3rHOCTHKa OCTpbiX IIOpa)J(emtH 

OcTpbie rropa)J(eHHH nerKI1X MoryT pa3BimaTbCH rrp11 MaccHBHOM nocTyn­

neH1111 npe11MymecTBeHHO pacTBOpHMbiX coenHHeHHii 6epHJIJII1H. B 

HaCTOfl:Ulee BpeMH TaKOe IIOCTYTIJieHHe MO)J(eT HMeTh MeCTO TOJibKO B 

aBapHHHb!X CHTyal(Hfl:X. TH)J(eCTb OCTpbiX nopa)J(eHHH opraHOB ,[lbiXaH11H pa3· 

JIH'IHa, onpe,!l;ellfl:eTCfl: OHa ypOBHeM TOKCHIJeCKOfO B03,[\eHCTBHfl: 11 pacnpO· 

CTpaHcHHOCThJO rrpouecca. Ha6rrroAaeTcH sapHa6enbHOCTh KJIHHHIJeCKHX 

<f>opM nopa)J(eHHH OT rrerKoro ocTporo Ha3o<f>ap11HrHTa AO ocTporo rrHeBMO· 

HHTa C OTeKOM JiefKOfO. 

OC'rph!H Ha3ociJapHHrHT. Kn11HHIJecKaH Kapnma He HMeeT crreu;H<f>HIJe· 

CKI1X IJepT 11 cymecTBeHHhiX OTJIHIJHH oT Ha3o<f>apHHrHTa rrpocTynHoro xapaK· 

Tepa. OcHOBHbiMH )J(aJI06aMH HBJIHIOTCH pa3npa)J(eHI1e B Hocy 11 rrrOTKe, 

Bhi}J,eJieHI1fl: 113 HOCa, OTX0)J(,[ICH11e He60JiblliOf0 KOJIH'IeCTBa CJII13HCTOH 

MOKpOTb!. Ilp11 06beKT11BHOM o6crrenoBaH1111 OTMelJaeTCH OTelJHOCTb 11 fH· 

rrepeMI1fl: CJII1311CTOH HOCa 11 fJIOTKH, HHOrna C HefiOJiblliHM KOJIHIJeCTBOM TO· 

IJelJHb!X Kp0BOH3JII1fl:H11H, Tpel!lHH 11 H3bH3BJieHHH. 3TH fl:BJieHHH, KaK 

rrpaBI1JIO, He COIIpOBO)J(,[IaiOTCfl: IIOBbllliCHHeM TCMIICparyphl, 113MeHeHHHMH CO 

CTOpOHbl KpOBH H npyrHMH Ofil!lHMH fl:BJICH11fl:MH. )lJIHTeJibHOCTb OCTpbiX 

fl:BJieHHH 1-7 cyT. 0AHaKO aTpO<f>HIJeCKI1e 113MeHeHHfl: CJII1311CTOH 11 rrep<f>opa­

[(1111 HOCOBOH IIeperoponKH MOfYT ,[lep)J(aibCH B Te'ICHHe HeCKOJibKHX 

MeCHl(eB. 

Ocrph!:H Tpaxeo6poHXHT. CpoKH rroHBrreH11H KJIHHHIJecKHX cHMIITOMOB 

IIOCJie npe6biBaHHH B 30HC Bh!COKI1X KOHUCHTpal(HH 6epHJIJII1fl: BapbHpyroT OT 

HCCKOJibKHX 'laCOB ,[10 1-2 CYT. 3TOT BHA IIOpa)J(eHHfl: xapaKrepH3YCTCH cy­

XHM KalliJICM, He60JiblliOH OAbllliKOH 1Ip11 <f>I13HlJCCKOM HaiipH)J(eH11H, 60JIHMH 

3a rpy,I:\11HOH. IlpH 06CJIC,!l;OBaHHH OTMCIJaeTCfl: fHnepeMHfl: CJIH311CTb!X BepXHHX. 

AbiXaTCJlhHb!X rryreH ( CO'IeTaHHe C Ha3o<f>apHHfi1TOM) 7 B nerKHX OIIpe,[leJIH· 

eTCH nepKyTOpHO fl:CHbiH nerO'IHb!H 3BYK, HHOf,[la C KOp060'1Hb!M OTTCHKOM, 

npocrryrnriBaiOTCfl: CBI1CTfl:Ull1e cyx11e Xp11IIbl. IJpH peHTreHOJIOfHIJeCKOM 

HCCJie,[IOBaHHH 113MeHeHHH He Bb!HBJifl:CTCfl: HJII1 o6Hapy)J(HBaiOTCfl: YCI1JICHI1e H 

MCCTaMI1 He'leTKOCTb 6pOHXOC0CYAHCTOf0 pHCYHKa. TeMneparypa HOpMaJib-
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HaH 111111 cy6¢>e6pH11bHaH. Co cropOHbi nep11¢>ep11IJecKoii: KpOBH Ha6nroAa­

eTCH yMepeHHhiii neii:KOl\HT03 c nanoqKoHnepHbiM cnBHfOM. Y cKopeH11e C03 

)];0 30 MM. B HeKOTOpb!X cny'lafl:X OTMe'laiOTCfl: JIHM<f>OIIeHI1H, MOH0l(HT03. 

ToKCI1'1eCKHe 6pOHXHThi xapaKrep113YIOTCH 6orree nerKI1M KJIHHHIJeCKI1M 

TC'ICHHeM, 'leM 6pOHXI10JIHTbl HJIH IIHCBMOHHTbl. )lmneJibHOCTb OCTpOrO 

nepHOAa OT 8 cyT ,1:\0 2-3 HC,[I. 

Ocrpb!H 6poHXo6poHXHOJIHT u nHeBMOHHT. Pa3BHBaeTcH BHe3aiiHO HJIH 

fl:BJifl:CTCfl: nponomKeHHeM OCTpOrO Ipaxeo6pOHXHT3 IIpH HapaCTaHHH KJIHHH· 

IJecKHX HBrreHHH H pacnpocTpaHeHHH naTorrorHIJecKoro rrpou;ecca Ha 6poH­

XHOJibi. fiOHBJifl:IOTCH 0,1:\bllliKa, OCOOCHHO npH ,[IBH)J(CHHH 11JIH <fJH311lJCCKOM 

HaiipH)J(eHHH, MyiJHTCJibHb!H Karnerrh, cyxoii: HJIH C Bbi,[ICJleHHeM rycTOH, CJIH-

3HCTOH MOKpOTbi. J1Horna, oco6eHHO no HOIJaM, Ha6nro,[laroTcH YAYWbe npH­

cTyrroo6pa3Horo xapaKTepa 11 0011JibHOe IIOTOOT,[IeJleHf!e, KOJ1IOUli1e 60JII1 B 

rpyAH, ronoBHaH 6onb, o6maH crra6ocTh, norepH arrnerHTa 11 noxyAaHI1e. 

3a6orreBaHHe npoTeKaer c cy6<f>e6pHIIhHOH TeMnepaTypoii, pe11<e TeMnepaTypa 

IIOBb!lli3CTCfl: no 380('. IJpH rrepKyCCI111 JICfKHX OTMeiJaeTCH JlCfOlJHbiH 3BYK 

C KOpOOO'IHbiM OTTeHKOM, B OTneJibHbiX CJIY'I3HX I1p11TYIIJICHHC IICpKyTOpHO· 

ro 3ByKa B HI111<HHX oTnerrax nerKHX. HHII<HHe rpaHHl\hi rrerKHX HepeAKO 

onymeHhi, JKCKypcHH 11x orpaHHIJeHbi. AycKyrrbTaTHBHO Ha <fJoHe )J(ecrKoro 

AbiX3HI1fl: BbiCJIYlliJ1BaCTCfl: OOJiblliOe KOJIH'ICCTBO cyXI1X, cpe,!l;He· 11 MeJIKO· 

ny3hipiJaTbiX BJia)J(HhiX xpunoB, Kpemuau;11H. )lhiXaHHe pe3KO yqameHo. Or­

MeiJarorcH HBJICH11H aKpOl\11aH03a. TOHbi cepAI.Ia npurrryweHbi, yMepeHHO Bhl­

paJI<eHa raxi1Kapnm•. YBemtiJeHa neiJeHb. HepeAK11 )lHcnencH'IecKHe HBneHHH, 

3CTeHH3al(Hfl:, HeBpOTHIJeCKHC peaKl(HH. 

IJp11 peHTrCHOJIOfH'JCCKOM HCCJie,[IOBaHHH 06Hapyii<HB3CTCH YCHJICHHe 

6pOHXOCOCYAHCT0f0 pHCYHKa, a y HCKOTOpblX 60JibHb!X - nepu6pOHXllaJib· 

HaH BYaJib 11 TOIJCIJHafl: HH<f>HJibTpal(Hfl: pa3JIH'IHOH HHTCHCHBHOCTH, paCWHpe· 

Hue KOpHeii rrerKoro. B Tfl:)J(eJibiX crryiJaHX peHTreHonorHIJeCKHe H3MCHeHHH 

H3IIOMHH3IOT KapTHHY "cHe)J(HOH 6yp11". 3ro CBH,[ICTCJibCTByer 0 oa3BHTHH 

TOKCHIJeCKOfO OTCKa JICfKOfO. feMaTOJIOfH'ICCKHC IIOKa3aTCJlll XatJ3KTCpH· 

3YIOTCH TCMH )J(e H3MeHeHHHMH, 'ITO H HpH OCTpOM Ipaxeo6pOHXHTe, HO 

fionee Bb!pa)J(eHbi: JICHKOl\HT03 ,1:\0CTHraeT 13-15 TbiC, 6onee Bbipall<eH na­

JlOlJKOH,[IepHbiH cnsm, C03 ycKopeHa AO 50 MM/'1. 

B TC'IeHHH OCTpOrO 6pOHX06pOHXHOJIHTa H IIHeBMOHHTa pa3JIH'Ia10T ,[\Ba 

nepHo,[la: 

IIepBblH - JKCCYA3THBHbiH, CBH33HHb!H C HepBHO·COCYAHCTblMH Hapywe­

HHHMH H HCIIOCpC,[ICTBeHHbiM ACHCTBHCM TOKCHIJCCKOfO BemecrBa (paC· 

CTpOHCTBO KpOB006pal!lCHHH B nerKHX); 

BTOpOii - BOCIIaJII1TCJibHO·TOKCH'ICCKHH, Hepe,[IKO CBH3aHHbiH C IIpHCOC· 

)J,HHCHHCM BTOpH'IHOH HH<f>eKl(HH. 3a60JICB3Hlfe Hp1106peTaCT 33TH)J(HOH xa­

paKTCp. Ha6rrro,[laeTcH o6unHe A11<f><f>y3HhiX JKccy,[laTHBHhiX HBJieHHii, Bblpa­

)J(eHHaH KapnuorryrrhMOHaJlbHafl: HenoCT3TO'IHOCTb, HHiepMHTIHpyromaH JIHXO· 

paAKa. BocnanurenbHhiH npol(ecc B nerKHX MOII<er nporeKaTb no runy THJI<e­

rroii 6pOHXOf!HeBMOHHI1. )lJIHTCJibHOCTb 3aOOJICB3HHfl: KOJICOJICTCH OT rpex no 

IJCTbipeX HC,[ICJib, IIpH OCJIOII<HeHHfl:X yBeJIHIJHBaCTCfl: AO lliCCTH-BOCbMH HeneJib. 

MonHHcHocHo nnH Me,[lrreHHO pa3BHBaromnecH 6poHxo6poHxuonHT H nHeB­

MOHin IIpOXO,[Ifl:T 6eccJie,[IHO HJIH IIp11BOAHT K YIIJIOTHCHHHM MC)J(YTO'IHOH, 

nepH6pOHXHaJihHOH If nepHB3CKYIIHpHOH TKaHH C pa3BHTHCM 6pOHXOIIHCB· 

MOCKJiepo3a. 

Ocrpoe OTpaBneHHe AhiMOM, TyMaHOM H napaMH coe,[IHHCHHH 6epnnmP'I 

B l(CJIOM HpHBonHr K pa3BHTHIO nopa)J(CHHH pa3JIHIJHOH creneHI1 TH)J(eCTH. 

JierKaH creneHh xapaKrep113yercH pa3)J,pa)J(eHHeM CJIH3HCTbiX o6ono'leK 

rna3, pa3BHTHCM Ha3o<f>apHHrHra, rpaxeura H Tpaxeo6poHxHra. llpH cpenHeii: 
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creneHI1 11HIOKCI1KaU1111 Ha cpoHe 6onee Bbipa)f(CHHbJX 11 Ul)f(CJlblX KOH'biOHIC• 

II1B11IOB H nopa)f(CHHR BepXHI1X )J,bJXarenbHbiX nyreH Ha6JlJOJJ,aeiCR pa3BHTI1C 

6pOHX06pOHXI10JlHTa H IIHCBMOH1118. llp11 IR)f(CJlOM nopa)f(CHI1H OIMC'I8CICJI 

6bJCipOe pa3BHIHe 11 HaH6onee Bblpa)f(CHHOC I10pa)f(CHI1C BCCH CHCICMbl )J,bl· 

XaH11H, KOIOpOe COIIpOBO)f(JJ,aeiC.Il T.ll)f(CJlbJMH KJ1HHH'ICCKI1MI1 I1pORBJlCHI1.1l· 

MH, np11BOJJ,Hll\HMH K OTeKy nerKHX H CCpJJ,e'IHO·COCYJJ.I1CTOH HCJJ,OCiaiO'I· 

HOCJI1. 
Ha116onee rpoJHbiM ocno)f(HeHHeM np11 ocTpoii 11HIOKCHKaU>111 B uanh-. 

HCHWCM RBJl.llCTCR O'!aroBa.ll ITHCBMOHH.Il, 3Ha'II1TCJlbHO yXyllJliaJQmaR re'le· 

HI1C 60J1C3HI1 H nporH03. 3TH ITHeBMOHI111 OIJ111'1aJQTCR BRJlbJM TC'ICHI1CM, 

HeJHa'II1TCJlbHOH TCMnepaTypHOH peaKUHCH, Bblpa)f(CHHbiM acTMaiH4CCKI1M 

KOMI10HCHTOM 11 HaKJlOHHOCTbJQ K KOJlJlaiTIOH)J.HbJM COCTORHI1.11M. 

9.2. OTJJ,alleHHhie nocneJJ,CTBHB ocrpbiX nopa)f(eHiffi 

HcxOJJ,bi ocrpbiX nopa)f(eHI1H opraHoB JJ.biXaHHH 6epHmmeM H ho coe­

JJ.I1HeHHHMI1 MOryr 6bJib pa3JlH4Hbl: Bb13JJ,Op0BJ1CHI1C, pa3BI1TI1C OCJ10)f(HCHI1H 

11 orUallCHHbJX ITOCJIC)J,CTBI1H, CMCpib npH KpaHHC I.ll)f(CJlOH 11HTOKCI1KaU1111 (B 

peJJ.K11X cnyqa.11x). XapaKrep 11cxoua onpeuen.Herc.H ypoBHeM soJueiicrBI1H 

11 rn)f(ecrbJQ nopa)f(eHHH. Oco6oro BHI1MaHHH Jacny)f(I1BaJQT ITOJJJ.HI1e 

OCJlO)f{HCHIDI, pa3BI1B8JQll\HeCH IIOCJle CTHXaHI1.1l OCTpb!X TOKCI1'1CCKI1X HBJle­

HI1H B pa3Hb!C Cp0KI1, HO He Il03)J.HCC rona. 0CHOBHb!M11 Il03)J.HI1MH OCJlO)f(HC· 

HI1JIMI1, pa3BHBaJQll\HMI1CJI B OTJJ,aneHHb!C Cp0KI1, .IIBJlHIOTC.II 11H$CKJJ.I10HHb!C 

npOJJ.CCCbl B 6poHXaX 11 JlCfKHX (XpOHI14CCKI1H 6pOHXI1T, tiHCBMOCKllep03, 

JM$11JeMa, 6poHxl1anbHaH acrMa, ner04HOe cepJJ.ue). CaMbiM 'laCTbiM 

OCJlO)f{HCHI1CM .IIBJlHCICH XpOHH'ICCKHH 6pOHXHT, Hepe)J,KO OCJ10)f(HJIIOll\11H· 

C.ll areneKTaJaMH 11 )J,HCTeJlCKI83aM11 C MCJlK00'18fOBbJMH 6p011XOIIHCBMO· 

HI1.11MH, 6pOHXOIIHeBMOCKllCp030M, 6pOHXOJKTa3aMI1, nerO'IHb!M cepnU.eM, 

JJ.LrxarenbHoii 11 cepne'IHOH HeJJ,ocTaT04HOCThiO. Beuymeii npwmHoii, onpeJJ.e­

Jl.ll!Ollleii HaKJlOHHOCTb K XpOHH'IeCKOMy He6naronpHJITHOMY TC'IeHI1JQ, JIBJlJI· 

eTCH paHHI1H 11 CTOHKO COXpaHHIOll\HHCJI 6pOHXOCIIa3M, CHI1)f(CHI1e aHTI111H'q>eK· 

JJ.I10HHOH pe3HCTCHTHOCTI1 opraHI13Ma, CIIOC06CTBYIOll\CC IIpHCOeJJ,H.HeH1110 11 

rrporpecc11pOBaHHIO BIOp11'1HOH 11H$eKUHI1, pa3BI1TI110 OCJ10)f(HeHI1H, ynopHO· 

MY re4eHI1JQ 6oneJHI1. 
HeManoBa)f(HOe JHatiCHHe 11MCIOT cpoKI1 H KaqecTBO ne4eHHH 6onhHbiX 

B craU.HOHape B OCTpOM nepHOJJ,e HHTOKCHKaUHH. HeJJ,OCT8TO'IHOe ne'leHHe 

6oJihHbiX B Ha'lanbHOM nepHoJJ,e Ja6onesaHI1H, orcyrcrnHe cHcreMarnqec­

Koro H86JlJQ)J,eHHH CO BCeH ITOJlHOTOH neqe6HO·IIpOQ>HJ18KTH4eCK11X Meponp11H· 

THH B ,UanbHeHllleM HepeJJ,KO npHBO)J,HJlH K pa3BHTHIO BIOp114Hb!X 6pOHXO· 

ner04HbiX OCJIO)f(HeHHH C )J,JlHTeJlbHbiM H ynopHb!M Te'leHHeM, B TOM 'IHCJle 

npH HCTJI)f(ellb!X TOKCH'ICCKI1X OCTpbiX nopa)f(CHHJIX. )TOT $aKT OTp11UaTCJib· 

110 cKaJbiBanC.Il Ha ypoBHe !f, crpYJCType Ja6onesaeMOCTI1 pa60'111X, nepe­

Hecwnx OCTpbiC $OpMbl 11HTOKCHKaU11H. 

Uenecoo6pa3HO Bbi)J,emnb HecKOJibKO rpynn 6omHbiX c omaneHHbiMH 

nocnencrnHHMH. K rrepsoii rpynne )J,OJI)f(Hbi 6biTb oTHeceHbi JIHua c xopo­

lllHM 11CXOJJ,OM OCTpOH HHTOKCHK8UHH, T.e. HaXOJJ,Hll\HeCH B COCTOJIHHH KJIHHH· 

qeCKOfO BhiJ,UOpOBJleHHJI. HaJJ,C)f(HOCTb Bbi3JJ,OpOBJieHHH B Ka)f(,UQM KOHKpeT· 

HOM CJiyqae )J,OJI)f(Ha IIO,UTBep)f()J,8ThCJI IIOBTOpHbiMH KJIHHHK0-4JyHKUHOHanb­

HbiMH, peHTreHOJIOfH'IeCKI1MH, na6opaTOpHbiMH 06CJie)J,OB8HHHMH, npH 

KOTOpb!X He o6Hapy)f(HBanHCb npH3HaKH Ja6oneBaHHH B opraHaX )J,biXaHHH. 

a raK)f(e OTCYTCTBHeM o6pameHHH K Bpa'ly ITO ITOBOAY 6oneJHeH OpraHOB 

)J,b!X8HIDI. 
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Bo BTopyro rpymry BhiJJ,erunor 6omHhiX c HaJIH'IHeM ocTaT04HhiX HBne­

IDfii, B '18CTHOCTH OT)J,CJlbHh!X peHrreHOJlOfH'ICCKHX H $YHKUHOHaJihHbiX CHMIT· 

TOMOB (orpaHH'IeHHhiH 6pOHXOIIHeBMOCK1Iepo3, OTJJ,CJihHbiC He601Ibll1He 

C~HrH IIOKaJareneH npH HCCJ!C)J,OB8HHH $YHKUHH BHelllHero /];b!XaHHJI), 

DpH DOJIHOM OTCYTCTBHH KJIHHH'ICCKHX CHMIITOMOB Ja6oneBaHHJI opraHOB 

)J,biX8HHJI. 

Oco6yro rpynny JJ.OJI)f(Hhi cocraBHTh 6oJlbHbJe c He6narorrpHHTHhiM 

HCXO)J,OM OCTporo rropa)f(CHHJI (xpOHH'ICCKI1H 6pOHXHT, XpOHH'ICCKaJI IIHCB· 

MOHHJI). llpH Ha6JIIO)J,CHHH Ja JTHMH 60JihHbiMH CJieJJ,yeT Y'IHThiBaTb $aJy 

(060CTpeHHC, peMHCCHH), CTa)J,HlO npou;ecca, OC06eHHOCTH TC'ICHIDI 60JIC3HH, 

xapaKTep H TJI)f(CCTh HMCIOll\HXCH JICfO'IHbiX H BHener04HbiX OCJIO)f(HCHHH. 

llo TC'ICHHJQ npouecca B 6pOHX8X H nerKHX MO)f(HO Bbi)J,CJIHTbCJIC)J,YIO· 

ll\HC KOHTHHfCHThl 60JibHbiX: 

-60JibHble C ITO'ITH Herrpepb!BHO TCKYll\HM HH$CKUHOHHO·BOCII3JlHTCJlb· 

Hb!M IIpou;ecCOM B JICfKHX H 6pOHXaX (npH HanH'IHH 6pOHXOJKT830B); 

-601IbHbie C peUH)J,HBHpY!Oll\HM HH$eKUHOHHbiM npoueCCOM B 6pOH· 

Xax H nerKHX. llpH JTOM B03MO)f(H0 Bhi)J,CJieHHe peJJ,Ko peiJHJJ,HBHPYJOlllC· 

ro THna re'leHHH (rrpH HanHtiHH oJJ,Horo o6ocTpeHHH B roA) H qacro peUH­

JJ.HBHpyromero rHrra retieHHJI (rrpH JJ.BYX·II.IITH peiJHJJ,HBax B roJJ.); 

-60JlhHbJe B COCTO.IIHHH CTOHKOH peMHCCHH, C Ha'laJibHhiMH CTa)J,H.IlMH 

XpOHH'IeCKOrO 6pOHXHTa HJIH XpOIDf'ICCKOH IIHCBMOHHH. 

llpH Ha6nJOJJ,eHHH Ja 6omHbiMH o6.11JareneH cnenyroiiJHH KOMIIJieKc 

HCCJieJJ,OBaHHH: OCMOTp repaneBra, peHrreHorpaMMa opraHOB rpyJJ.HOH 

ICJlCTKH B ABYX IIpOeKUH.IlX, IIHCBMOTaXOMCTpH.Il, CIIHporpa$mi (B IIOKOC 

H IIpH Harpy304HbiX rrpo6ax C 6pOHXOJ1HTHK8MH), KJIHIDf'leCKHH aHaJIHJ 

KpOBH, 6HOXHMH'IeCKHe aHanHJhi (rrporeHHorpaMMa, C-peaKTHBHbrn 6enoK, 

CHI:IJIOBbiC KHCJlOTbl, cyneMOBaJI rrpo6a), 6aKrepHOJIOrH'ICCKOe HCCJie)J,O· 

BaHHe MOKpOTbJ. 

llocne)J,CTBH.Il OCipbiX IIOp8)f(CHHH MOryr npHBO)J,HTb K T.ll)f(CJlhiM H 

Heo6paTHMhiM H3MCHCHHHM CHCTeMbl opraH0.d )J,biXaHHH C IIOCJle)J,yJQIIJHM 

BOBJIC'ICHHCM B rrpou;ecc cepJJ,e4HO·COCY)J,HCTOH CHCTCMhl H pa3BHTHCM nerO'I· 

HOrO cepJJ,Ua. Bee JTO IIpHBOAHT K CHH)f(CHHIO, a B )J,8JlbHCHllleM K IIOTepe 

rpyJJ.OCIIOC06HOCTH H Bb!XOAY Ha 11HBaJIH)J,HOCTh. Y HCKOTOpbiX 60JlbHhiX, 

AIUKC TOJlbKO IIpH XpOHH'ICCKOM 6pOHXHTC, Ja6oneBaHHe 6biCTpO nporpeCCH· 

pyeT, IIpHBOJJ,HT K 6hiCTpOMY $OpMHpoBaHHIO T.ll)f(CJIOH JM$H3CMhi C Bbipa· 

)l(eHHou nero4Ho-cepne'IHOH HeJJ,ocTaT04HOCTbJQ. 

B CB.Il3H C CBOeo6pasHeM H T.ll)f(CCTbiO TC'ICHH.Il OT):(aneHHbiX IIOCJ!C)J,· 

CTBHH OCTpb!X rropa)f(CHHH paCTBOpHMbiMH coe)J,HHCHHJIMH 6epHJ11IHJI Heo6-

XOJJ,HMa CBOeBpeMeHHaJI H IIpaBHJlbHaJI )J,HarHOCTHKa HatiaJibHhiX HX IIpO.IlBJie· 

HHH. ,UrrJI 06Hapy)f(eHH.Il JTHX HJMeHeHHH oco6oe JHa'leHHe HMCIOT HJy'leHHC 

H oueHKa BHClllHero )J,hiXaHHJI, OC06eHHO BbiHBJICHHe CKpblTOfO 6pOHXOCIIa3· 

Ma. CsoespeMeHHaH rrpo$HrraKmKa H rre'leHHe, oco6eHHo rrpaBHJihHOe TPY.QO· 

ycTpoucrno, B 6omlllHHCTBe cnyqaes rroJBOJIHJQT npeJJ.ornpaTHTb HITH JaMeJJ.­

IIHTh nporpeCCHpoBaHHe Ja6orreBaHH.Il, B IJaCTHOCTH HH$eKUHOHHb!X OCJlO)f(· 

HCHHH. 0JJ,H8KO y HCKOTOpb!X 60J1bHblX, HCCMOTp.ll Ha CBOeBpeMeHHOe IIpH· 

HJITHe BCCX He06XO)J,HMhiX Mep, He ynaeTC.Il JHalJHTCJlbHO IIOBJlHHTh Ha pa3· 

BHTHe rraTonorH'lecKoro npouecca. 

9.3. KnHHHKa xpoHiftleCKHX rropiDKemdi 

XpoHH'IecKoe BOJJJ.eiicrnHe coeJJ,HHeHHii 6epHniiHH npHBOAHT K <Pop­

MHpoBaHHw XpOHH'ICCKHX rropa)f(eHHH nerKHX, B qaCTHOCTH IIpH B03)J,CHCTBHH 
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pacTBOpHMbiX COe)J.HHeHJm B03MO)f(HO pa3BHTHe XpOHift!eCI<OrO TOI<CH'leC­

I<Oro 6poHxHra, Heperoco nporei<awmero c Bhip<l)f(eHHhiM 6poHxocnacTH'lec­

I<HM I<OMITOHeHTOM. 3a6orreBaHHe <PopMHpyercn nocreneHHo H xapai<re­

pH3yercn npeHMymecTBeHHO CyxHM I<aiiDieM, KOTOphrif OC06eHHO 6eCITOI<O­

HT no yrpaM, H OiJ.hillii<OH npH <PH3H'leci<oif Harpy3I<e. B rreri<Hx rrpH ayci<yJih­

rarum BbiCJlYIIlHBalOTCH pa3JIH'lHOH TOHaJihHOCTH cyXHe XpiiiTbi, a B HH)f(­

HHX or)J,errax - HHOr)J,a BJiaJI(Hbie xpHIThi. 113MeHeHHn rreri<HX nporpeccHpy­

lOT H rrpHBO)J)Ir I< pa3BHTHIO H <PopMHpoBaHHIO JM<PH3eMhi, rmeBMOci<rrepo3a, 
iJ.hixarerrbHOH H cep)J.e'lHoii He)J,ocraro'lHocm. IlpHcOe)J.HHeHHe 6marrhHoif 

HH<Pei<IIHH yrnJI(eJIHer re'leHHe H yci<opner rrporpeccHpoBaHHe 3a6oneaaHHH. 

C npai<TiftfeCI<OH TO'II<H 3peHHH ITO TH)f(eCTH I<JlHHHt!eCI<OIO TeqeHHJI 
xpoHH'leCI<He 6poHXHThi pa3)J,eJIJIIOrcn Ha neri<He, cpe)J.HHe H TH)f(eJihie. Xpo­

HHqeci<He 6pOHXHThi neri<oif crerreHH - Jro, I<ai< rrpaaHrro, HeocJIO)f(HeHHbie 
6poHXHThi "pa3)J,pa)f(eHHH" c npeHMYmecrBeHHhiM nopa)l(eHHeM I<pyrrHbrx 

6poHxoa. 0HH nporei<awr 6e3 3aMeTHoro HapyweHHH 6pOHXHaJibHOH npo­

XO)J.HMOCTH, IIOJTOMy O)J,billii<a He Bhipa)l(eHa. I<JIHHH'leCI<an CiiMTITOMaTHI<a 
He croiii<an. 11MeercJI I<awenh c OOIIhlllHM HJIH MeHhlllHM I<OJIH'lecrnoM or­

)J,eJIJieMoJ.i MOI<pOTbi. XpHTihi B neri<Hx qacro He rrpocnylliHBawrcJI. Ilpu 
HCCJie,IJ:QBaHHH IIOI<a3areneif BeHTHJIHIIHH JJefi<HX H3MeHeHHif B I<a)I()J,OM I<OHI<­

peTHOM cnyqae He OIIpe)J,eJI.fieTCJI, HO IIpH rpyrriiOBOM (MaCCOBOM) JfCCJie­
)J,OBaHHH If CTaTHCTH'leCI<OM cpaBHeHHH CO 3iJ.OpOBbiMH JIHIIaMH, MO)f(HQ OT­

MeTJfTb cymecraeHHhie pa3JIH'IHH no Hei<orophiM rroi<a3arenJIM ()f{EJI, l!>)f{EJI 
B 1 c., MOI.UHOCTb BhiJJ:oxa). Cne)J,osarenhHO, )J,hlxarenhHaJI He)J,ocraro'lHocn 

rrpH neri<HX 6poHxHrax JIH6o BOBce orcyrcrsyer, nu6o (pe)l(e) cna6o Bhi­
pa)l(eHa (I crerreHh) . 

Tip~ xpoHH'leCI<HX 6poHxHrax cpeiJ,Hei1 crerreHH TJIJI(ecrH, rrporei<aiOIIIJfx 

C rrpeHMYI.UeCrBeHHbiM IIOpaJI(eHHeM MCJII<HX 6pOHXOB, HMelOTCH IIpii3Hai<H 

HapyweHHJI 6pOHXHaJibHOH IIpOXO)J.HMOCTH, Ha6JIIO)J,aiOTCJI OCJIO)f(HeHHJI B 

BHL(e aCTMOlfliJ.HhiX 11pOHBJleHJ.rif, 3M<PH3CMhl Jiefi<HX, JiefO'lHOH fHITepreH3HJf 
H 'laCThiX o6ocrpeHHH BocrrarrHrerrhHhiX HBJieRHii. Onuai<o npH uacroif'IHBOM 

Jie'lCHHH BOCITaTIWfeJihHhie HBJJeHHH HC'Ie3aiOT, 6pOHXHaJihHaJI npoXO)J.HMOCTh 

BOCCTaHaBJIHBaercJI. Xapai<repHO HaJIH'lHe AhiXaTeJibHOH He)J.ocraroqHOCTH 

1 H 11 CTeneHH flO o6crpyi<THBHOMy, a HHOf,[(a H pecTpHI<THBHOMy THITy. 

XpoHH'leCI<He 6poHXHThi TH)I(enoif crerreHH- Jro scer.ua ocno)I(HeHHhie 
6pOHXHThi CO CIOHI<HM HapyweHHeM 6pOHXHaJibHOH IIpOXO)J.HMOCTH H Heo6pa­

THMOH JM<PH3eMoii neri<MX, c '13CThiMH o6ocrpeHHHMH HH<Pei<IIHOHHoro npo­

uecca, HBJiem-t:HMM rrHeBMOCI<nepOJa H nerO'lHoro cepLI.IIa. Tai<He 6poHxH 

rrnoxo non.uawrcH neqeHHIO. 11M corryrcrnywr AhiXarenhHan ue.uocraro'IHOCTh 

II 11 Irl crerreHH H npH3Hai<H cep.uequoif He)J;ocraro'lHocm. 113MeHeHHH B 
6pOHXO-J1CfOlJHOH CHCTeMe HOCHT TJI)I(eJihiii Heo6paTHMbrH o6crpyi<Tl1BHO­
pecrpHKTI1BHb!H xapai<rep. 

PaccMorpeHHan <PopMa rraronorn11 HMeer 6onhwoe 3HaqeHHe, raJ< 

KaK OH:l B03HHKaer ITpH B03L(eHCTBHH He3Ha'l!1TeJibHhiX KOHIICHTp<liiHH 6epHJI­
JUUf, rrpeBbiWalOI.UHX fl)J.K Ha IIOpH)J;OK HJIH 6onee. 

Bo3.ueifcmHe uepacrsopMMhiX H ManopacraopHMhiX coeAHHeHHH Meran­

na rrpMBOAHI K pa3Bl1THIO xpoHH'leci<oro 6epHJIJIM03a - AH<P<PY3Horo neroq­
Horo rpaHyneMaro3a. 3Ta <PopMa rraronomH pa3BHBaercn rrpH pa3IIH'lHOH 

CTeneHH H rrpo)J;OJIJI(HTeJibHOcrH KOHTaKra. Ha6JIIO~J;aeTcH B03HHI<HOBeHHe 

TH)I(CJib!X cfJopM 6epl1IIJIH033 IIpH KOpOTI<OM rrepHO)J;e KOHTaKTa C COC)J.HHe­

HJUIMH. 3Ha'lHreJihHO 'lame 3a6oneBamre pa3BHBaercH rrocne AJIHTeJibHOro 
cKphiToro rrepHo)J;a (I 0- 15 ner .11 6onee). B Haweii crpaHe H 3a py6e)I(OM 

3a IlOCJICliHHe TO)J;hi )J;HarHOCTHPYlOTCH IIHlllb e)J.HHH'lHbie HOBbie CIIY'laH 3a­

OOJieBarrnn, MH I<OTOphiX HaH6onee xapai<TepHhi MMrenhHhlH CKphiThiH 
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nepno)J; u MeHee TH)I(enoe re'leHHe. ITocJH~AHHH tl>aKT o6ycnosneH B 3Ha'lH­

temHoif crerreHH ynyqweHHeM ycrroaiDi:' rpy~J;a H paHHeif ,lJ,HarHOCTHKOH, 

I CJle)J,OBaTeJlhHO, CBOCBpeMeHHbiM BbiBO)J;OM H3 YCJIOBHH IIpOH3BO)J;CTBa H 

ne'leHHeMo Ee3yCJloBHo, YKa3aHHbie nono)l(eHHH He HCKJIIO'laiOT B03MO)I(HOcrH 

pa3BHTHJI 3a6oneBaHHH qepe3 KOpOTKHH npoMe)l(yTOK BpeMeHH IIOCJie Ha­

lfliJia KOHT8KT8 C HepaCTBOpHMhiMH COC)];HHCHHJIMH 6epHIIJIHH-

KJIHHH'lCCKaH KapTHHa XpOHH'leCKOIO 6epHJIJIH038 xapaKTepH3yerCH pH­

)l.OM oco6eHHOcreii, ornH'laiOI..IJ,}IX ero or ApyrHx npo<PeccHOHaJihHbiX 3a6o­

neBaHHH nerKHX H npH6niDKaiOI.UHX ero K arrneprH'lecKHM 3a6oneBaHHHM 

c cHcreMHbiM rrop8)1(eHHeM oprmoa. TaK, npH 6epHIIJJH03e KJIHHH'leCKaH 

CHMTITOM8THK8 6onee pa3H006pa3H8 H HHOI)J;8 IIpe)J;WeCTByer pa3BHTHIO 

peHITCHOMop<l>oiiOfH'lCCKHX H3MeHeHHH JICIKHX-

Ha Ha'laJibHOM 3Tane pa3BHTHH H B )J,aJibHeiiweM Ha6JIIO)J;aiOTCH Kawenh, 

'lRIUe cyxoii:, HHOr)J;a C Bbl)];CJieHHeM He60JiblliOfO KOJIH'leCTBa • CJIH3HCTOH 

MOKpOTbi, O)J,bllliK8 llpH He60JiblliOM <l>H3H'ICCKOM YCIDIHH, 60Jib B rpy)];H, 

noxy)J;aHHe, rrepHO)];H'lecKoe nOBbiWeHHe TeMneparypbi. 113 o6DeKTHBHbiX 

)J,aHHbiX npeo6na)J;8IOT CHMIITOMbl, CBH)];CTeJibCTBYIOI..IJ,}Ie 0 nopa)l(eHHH Op­

raHOB )J,biXaHHH: IIH8H03, npH <l>H3HI<aJibHOM HCCJIC)J;OBaHHH paHO BbiHBJie­

lOTCJI KaranhHbie HBJieHHHo Bee 3TH H3MeHeHHJI nporpeccHpywr 0 

fipH liCCJle)J;OBaHHH <l>YHKIIHH )J,b!X8HHJI BeHTHJIHIJHOHHbie HapyrneHHJI 

onpe)J,CJIHIOTCH JIHlllb IIpH HaJIH'lHH 6pOHX.o6pOHXHOJIHTa, JM<l>H3eMbl Jier­

KHX, IIIIeBpo-rom<l>parMaJibHhiX H IIJieapo-nepHKap)J.HlJIIhHhiX cpamelfiDi_ 

llpoueCCbl M<P<l>Y3HH fa30B qepe3 JierO'lHO-KaiiHJIIIHpHbie MeM6paHbi Ha­
pyrnaiOTCH C H8'laJibHbiX CTa)];HH 6epiDIJlH038, H3MeHHIOTCH COCTaB fa30B KpO­

BH H KHCJIOTHO-IUCJIO'lHOe paBHOBCCHe. 3TH H3MeHeHHH 6yiJ,yT paCCMOTpCHbl 

Hlf)I(C B CIICIIHaJibHOM pa3)J;ene. 

HapyweHHe AH<l><l>Y3HOHHOH cnoco6HocTH nerKHX se)J,er K pa3BHTHIO 

aprepHaJihHOH rHIIOKceMHH, YBeiiH'leHHIO KOJIH'lecraa pe~J;yii.HpOBaHHoro 
reMOfJI06HH8, 'ITO HBJIJICTCH 0!-',rlHM H3 OCHOBHbiX MCXaHH3MOB paHHero 

pa3BHTHH IIHaHoJa y 6onbHhiX 6epiDIJlH030M H nocneiJ.ywmero YBeJIH'lCHHH 

'lHCJI8 3pHipOIJHTOB. 

flpH peHTreHOJIOrH'lCCKOM HCCJie)J;OB3HHH 60JibHbiX XpOlill'leCKHM 6e­

pHIIJIH030M BbiHBJIHlOTCH )];Be <PopMbl H3MeHeHHH: npeHMymeCTBeHHO HH­

TepCIHIIHaJihHaH H rpaHyJieMaT03HaH. 0iJ,H8KO Hepe)J,KO H3MeHeHHH HMClOT 

CMewaHHbiH xapaKrep. 

Ha peHrreHorpaMMax HHiepcrHIIHaJihHaH <PopMa 6epiDIJlH03a onpe­

)J,enneTCH no M<l><l>Y3HOMY ycHneHHIO H )J,e<l>opMaiiHH nero'lHoro pHCYH­

Ka B 060HX. nerKHX 3a C'leT nepHBaCKYJIHpHOrO, rrepH6pOHXHaJibHOfO H 

HHrepcTHIIHaJihHOro <l>H6po3a. llpH nporpeccHpOBaHHH Ja6oneBaHHH neroq­

HhiH pHCY!fOK HMCeT MeJIKOCerqaroe CTpOeHHe BCJie,IJ;CTBHe ycHIIeHHH HH­

repCTHIIHaJibHOrO CKJiep03a H llOHBJICHHJI BH)J.HMbiX CTCHOK MeJIKHX 6pOHXOBo 

3TH H3MeHeHHH 6onee OT'leTIIHBO BhiHBIIHlOTCH Ha yseJIH'lCHHbiX peHTrCHO­

rpaMM8X, KOTOpbie HMCIOT 60JihlllOe )J,HarHOCTH'lCCKOe 3Ha'leHHe. 

fpmyneMaT03HaH <PopMa xpoHH'lecKoro 6epHIIJIH03a xapaKrepH3y­

ercH HaJIH'lHeM B 060HX JieTO'lHbiX IIOJIHX, BO Bcex HX OT)J;eJiax MeJIKOllHT­

HHCTbiX reHeH Ha <l>oHe YCHJICHHOfO H ,[J;e<l>opMHpOBaHHOfO nerO'lHOIO pu-· 

CY!fK8 38 C'leT MCJIKHX 6pOHXOB H COCY)J;OB. fpaeyneMbl MOryr 6biTb MeJI­

KHMH (1-2 MM) H KpyTIHbiMH (3-4 MM) o CoorBeTCTBeHHO Bbi)J;CJIHIOT 

MenKorpaHyneMar03HYIO H KpyrrHorpmyneMaT03HYIO <PopMbi. MenKorpmy­

neMaT03HaH <l>opMa xapai<repH3yercH HaJIH'lHeM B rrerKHX MHOJI(ecrseHHbrx 

MeJIKOTO'IC'lHhiX reHeii, HanOMHHaiOI.UHX Ha)I(L(a'lHyw 6YMary 0 Eonee orqer­

JIHBO YJ<a38HHbie H3MeHeHHH BbiHBJIHlOTCJI Ha nepBH'lHO y'BeJIH'leHHbJX 

CHHMI<8Xo 
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fpaHyneMaT03Hbie TeHH nepeMeJKaiOTCH C 6yJIJie3HOH nepHHO,!J;YJIHpHoA ~ 
JM<l>HJeMOH H c nonepe'IHbiM cetJ:eHHeM MeJIKHX 6poHXOB. YronmeHHJ.J~ 
6poHXH H MeJIKHe ,u;eneHHH cocy,u;os coJ,!J;aiOT csoeo6pa3Hy10 ceT'IaTyiO crpyK· 
rypy ,u;el}>opMHposaHHoro cocy.u;Hcroro pHcyHKa. KopHH rrerKHX YBeJJH· 
'leHbi H ynnorHemr B ocHoBHOM Ja cqer JIHM<l>aTH'IecKHX yJJioB. Onpenc· 
JIHIOTCH rmes po-.u;Ha<PparMaJI&Hbre H rmespo-nepHKap.u;Han&Hble cpameHHH. 
IlpH nporpeccHpOBaHHH narorrorH•recKoro nponecca B03MOIKHO CJIHHHHr 
rpaHyneM c o6paJOBaHHeM noneii <l>H6po3a H HapacraHHeM JMtPHJeM&J. 
KopHH CMemaiOTCJI KBepxy H B CTOpOHbi. 0fibi3BeCTBJieHHH rpaHyJieM HC 
HafiJIIO,!J;aiOTCJI. 

11HrepcTHUHaJI&HaH <PopMa xapaKrepHJyercn 6orree nerKHM KJIHHH'Iec· 
KHM Te'leHHeM H OTHOCHTeJibHO MeHee BbipaJKeHHbiM nporpeccHpOBaHHeM 
naronorHtJ:ecKoro nponecca. ITo sceif BH,!J;HMOCTH, JTa <PopMa OTJIH'IHa or 
rpaHYJieMaT03a H HBJIHeTCH IIOCJie):l;CTBHeM XpOHH'IeCKOfO B03,!J;eHCTBHJI fie· 
pHJUlHH 6e3 B&IpaJKeHmrx aJIJieprH'IeCKHX HJMeHeHHif: raK, npH JTOH <PopMe 
KOIKHbie recrhl Moryr fihiT& orpHnarerrbHbiMH. 

fpaHyJieMaT03Hbie H3MeHeHHJI CO'IeTaiOTCH C fiorree THIKeJIOH KJIHHH· 
'leCKOH CHMllTOMaTHKOH H fiorree fihiCTpbiM nporpeCCHpOBaHHeM, a IIpH 
CBOeBpeMeHHOM Jie'leHHH yMeHblliCHHeM JTHX H3MeHeHHH. 

B 6oJiblliHHCTBe crryqaeB KJIHHH'IecKoe nporpeccHposaHHe Ja6onesa­
HHH COOTBeTCTByeT HapaCTaHHIO peHrreHOJIOfH'IeCKH BbiJIBJIJieMbiX H3Me­
HeHHH. YMeH&IlleHHe peHrreHonorH'leCKHX npH3HaKOB 6epHJIJIH03a, KaK npa­
BHJIO, COIIpOBO)I(,!J;aerCH yJiyqllleiQfeM KJIHHH'IeCKOH KapTHHbl 60Jie3HH. 011;­
HaKO KJIHHH'IecKoe ynyqllieHHe pe~J;KO nporeKaer napaJIJierr&HO ynyqllleHHIO 
peHrreHo-Mop<PorrorHtJ:ecKHX npoxsneHHii 6orre3HH. 

B HatJ:ane p33BHTHH 6epHJU1H03a B03MOIKHO nepBH'IHOe H3MeHeHHe MHO­
Kap,u;a BCJieiJ;CTBHe TOKCH'IeCKOrO ,u;eHCTBHH 6epiDinHH. Bee ,!J;aJibHeifume 
HJMeHeHHH o6ycnosrremr nporpeccHpOBaHHeM nero'IHOH He,u;ocrarotJ:HOCTH. 
TaK, COCTOHHHe cep~J;e'IHo-cocy,u;HCTOH CHCTeMbl xapaKrepH3yercH rJiaBHbiM 
ofipa30M CHMIITOMaMH rrerO'IHOfO cep,u;na, p33BHBaiOmHMHCJI Ha <PoHe IJ:biXa· 
TeJibHOH He):l;OCTaTO'IHOCTH, HapacTaiOmHMH napaJIJieJibHO TJIJKeCTH 3a6orre· 
BaHHH H ,!J;HCTpO<l>HH MHOKap,u;a. 

IlpH Ha'laJihHhiX cra.u;HHX Ja6oneBaHHH H3pe,u;Ka onpe11;enxercx rny· 
XOCTb cep):l;e'lHbiX TOHOB II TOHa Ha,!J; rrerO'IHOH aprepHeH. IlpH BbipaJKeHHbiX 
CTa;JJ,HHX 6epHJIJIH03a TOHbi cep~J;na rnyxHe, aKneHT II TOHa- Ha,!J; nerO'IHOH 
aprepHeH, Hepe,u;KO y BepxylliKH cep~J;na CHCTOJIOfH'IeCKHH myM, OTMe'la­
IOTCJI paccTpOHCTBa nepHI}>epH'IeCKOrO KpOBOOfipameHHH C BbipaJKeHHOH 
raXHKap,u;HeH, OTeKaMH Ha HHIKHHX KOHe'IHOCTJIX, ac;JJ,HTOM, yseJIH'IeHHOH 
neqeHbiO, JaMeMeHHbiM KpOBOTOKOM, BbiCOKHM BeH03HbiM ,LI;aBJieHHeM. 

TaKHM o6paJOM, rrpH xpoHH'IecKOM 6epHJirrHo3e HJMeHeHHJI co cro­
pomr cep,u;eqHo-cocy.u;Hcroii cHcreMbi xapaKrepH3yiOrcn rnaBHbiM o6pa· 
30M CHMIITOMOKOMITJieKCOM XpOHH'IeCKOfO JiefO'IHOfO cep):l;IIa, a B OT· 
,u;enbmrx cnyqanx - ~J;Hcrpoi}>Heii MHOKap,u;a, CBH3aHHOH KaK c anneprH'Iec­
KHMH rrpOHBJieHHHMH, CBOHCTBeHHbiMH 6epHJIJIH03y, TaK H C JIBJieHHJIMH 
fHIIOKCHH. 

Bec&Ma qacro npH 6epHJIJIH03e HafiniO,u;aercn Hepe3KO BhrpaJKeHHaH 
JIHM<PorraTHJI, B OCHOBHOM Ja C'leT yseJIH'IeHHH KyfiHTaJibHbiX JIHM<l>aTH· 
'leCKHX yJnos, YBeJIH'leHHn netJ:eHH H HapyllleHHH <l>YHKUHOHaJI&HbiX rrpo6 
(B 'lacrHocrH HMeiOr Mecro rronoJKHren&Hhre oca,u;o'IHbie rrpo6&r), YBeJIH­
'IeHHe cerreJeHI<H. Co cropoHbl )I{J(T orMe'laercn rHIToceKpeUHJI JKeny,u;o'l· 
Horo COKa C OTCYTCTBHeM CB0601J;HOH COJIHHOH KHCJIOTbl H 3Ha'IHTeJibHbiM 
CHHJKeHHeM ofimeii KHCJIOTHOCTH. 

CneUHI}>H'IecKHX H3MeHeHHH co cropoHbi neHrpan&HoH: H nepHI}>epH· 
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ljeCKOH HepBHOH CHCTeMbl npH 6epruuiH03e He HafiJIIO)J,aeTCJI, Ja HCKJIJOl{e­
KHeM JIBJiemtii acreHHJall,HH, ofiyCJIOBJieHHblX THJKeJibiM COMaTH'IeCKHM 

CtpllJl.lliDieM H rHIIOKCHeH. B nepH<\>epHqecKOH KpOBH Ha6niOAaiOTCJI noshrllleHHOe coiJ,ep)l(aHHe 
lpHTpOfiHTOB H reMOfJIOfiHHa, IIOBbiiiieHHe BJI3KOCTH KpOBH, CHH)I(eHHe 
C03, oco6eHHO rrpH Ill craARH 6epHJIJIHOJa. 11JMeHe}{I{JI KpacHOH KpOBH 
o6ycrrosrreHhi KoMIIeHcaropHOH peaKUHeH KOCTHOro MOJra B orser Ha 
rHIIOKCHIO B CBJI3H C H3MeHeHHeM UH<\><\>Y3HOHHblX rrpouecCOB B aJibBeO· 

liJipHbiX MeMfipaHax, conyrcTBYJOilJ,l{X xpOHH'IeCKOM)' 6epHJIJIH03Y· 
IJpH 6epHJIJIH03e HafiJIIO)J,aiOTCJI HapyiiieHHe 6eJIK0BOf0 o6MeHa, Bbl· 

pa)l(aiOmeecJI B yserrH'IeHID1 o6mero 6errKa, )l.HCnporeHHeMHH c pe3KOH 
rHUepraMMarrro6yrrHHeMHeH (ysenH'IeHHe rno6ynHHOBbiX 4>paKUHH c pe3-
KO Bblpa)l(eHHOH raMMarno6yrrHHeMJieH) , B CHH)I(eHHH aJib6YMJiHO·rJIO· 
6ynHHOBOrD KOJ<\><\>HmteHra, yMeH&IIIeHHe co)J,ep)!GlHHH SH -rpynn B 6en· 
KOBbiX <\>paKUHJIX CbiBOpOTKH KpOBH. qacrora H creneHb Bbipa)l(eHHOCTH 
JTHX HJMeHeHHH HapacraiOT no Mepe nporpeccHpOBaHHJI narorrorHtJ:ecKoro 

IIpoRcxo)J.H.T HapyiiieHHH H B oKHcJIHreJI&HhiX nponeccax - ysellH'lHBa-nponecca. 

ercJJ KOJ<\><\>HUHeHT KHCJIOT006pa30Ba.HHJI, yKa3biBaJOilJ,l{K Ha HatKoiiJieHHe 
B opraHH3Me He)J;OOKHCJieHHbiX IIpOAYKTOB. ~yHKmtH KOpbl HaAIJOtJ:el{H}IKOB 
COXpaHHeTCJI npH CJ{I{)I(eHHH 4JyHKUH0HaJibHOH pe3epBHOH B03MO:>KHOCTH. 

a..... 

IlpH rpaHYJieMaT03HOH 4JopMe nopa)l(eHHii rrerKHX y scex 6on&HhiX 
Ha6JIIO)J;aiOTCJI IIOJIO){(HTeJibHbie KOJKHblt} npo6hi C paCTBOpHMblMH coe)l.HHe­
JDUlMH 6eplU1JIJUl. KaK npasHJio, Jni anrreprHqecKHe rrpo6hl pe3KO norro­
)l(HTeJibHhL B&rcoKaH anrreprHJamtH opraHHJMa BblpiDKaercH B 'laCThiX pe­
a.KUHJIX Ha caM&Ie pa3JIH'IHble B03)J;eHCTBHJI. 3TO Heo6XO)J;HMO yqHTbiBaTb 

I1pH Me)l.HKaMeHT03HOM Jie'leHHH. llpH HHTepcTHUHaJibHOH 4JopMe IIOpaJKeHHJI yKa3aHHbie Bbiiiie H3Me· 
HeHWI peaKTHBHOCTii opraHH3Ma Bbipa)l(eHbl B 3Ha'IHTeJibHO MeHbllleR ere· 
neHH. TaK, KO'lKHbie rrpo6hl HHOrAa orpHnaren&Hhi; OHH norro)l(}lren&Hhi 
qarne y reX 60JibHblX, KOTOpbie rrepeHeCJIH B IIpOIIIJIOM npo<\JeCCHOHaJlb· 

H&re 6eprumHeBhie AepMaT03bL B 6HocpeAax 6on&HbiX (s KpOBH, Mo'le, Kane, cJIIOHe, )l(eJiyAo'IHOM 
coKe H AP·) MOJKeT o6Hapy){(Hsar&CH 6epHJIJIHH. IIos&rllleHRoe coAep)l(a· 
HHe 6epHJIJIHJI B 6HOcpe)J,ax yKa3biBaeT Ha HaJIH'IHe npOH3BOACTBeHHOf0 
KOHiaKra. OAIIaKO pe3KOe ysenH'IeHHe coAep)l(aHHH 6epruuiHH B 6HocpeAax 
y 3/];0pOBblX JIIO)J,eH MO)I(eT CJiy)KliTb paHHHM IIpH3HaKOM BbiCOKOfO Ha­
KOIIJieHHH ero B nerKHX H B03MO'lKH0CTH paJBHTHH IIOpiDKeHHH B HHX. KaK 
npaBHJIO, B OT)J;aJieHHble CpOKH JafioneBaHHH He HafiJIIO)J;aeTCJI yseJIH'IeHHOfO 

BblBe)J;eHHH 6epHJIJIH.!l IIO cpaBHeHHIO C ecrecrseHHhiM <\>OHOM. 
Heo6xo)J,HMO noMHHTh o HepasHoMepHOCTH pacnpeAeneHHH 6epHJI· 

nHH s opraHRJMe. HarrpHMep, orMe'leHO ero HaKonneHHe B )l(en'IH. OnpeAe· 
neHHe 6epHJIJIHH B 6HocpeAax H o6Hapy)l(eHHe ero BhiCOKoro coAep)l(aHHH 

MOfYT cny)IGI.Tb IIOKa3aHHeM AJIH IIpHMeHeHHH KOMDJieKCOHOB. 
llpHBeAeHHhie AaHHbie CBH)J;eTeJibCTBYIOT, C O)J;HOR CTOpOHbl, 0 npeH· 

MymecrseHHOM rropiDKeHHH nerKHX npH paccMorpeHHbiX <t>opMax Ja6one· 
saHHH, a c APYfOH - o nopiDKeHHH scex opraHOB H cHcreM, oco6eHHo npH 

rpaHyrreMaT03HOH <t>opMe. B nponecce pa3BHTIDl H nporpeccHposaHHJI xpoHH'IeCKHR 6epHJIJIH03 
IIO BblpiDKeHHOCTii KJIHHH'IeCKHX H peHrreHOJIOfHl{eCKHX H3MeHeHHH npo· 
XO)J,HT TpH cTaUHH pa3BHTHJI. KaK npaBHJIO, IIOJIHOfO Bbi3)J,OpOBJieHHH AOCTHf· 

H)'Th Aa)l(e npH netJ:eHHH He yAaercH. 
llo TJIJKeCTii yeqeHHH Ja6oJieBaHHJI BbJAeJIHIOTCJI CJie)J;YIOili,l{e KJIHHH'IeC· 
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KHe BapHaHTbi XpOHH'leCKOrO 6epiD1llH03a: 

-nerKHH (MaJIOCHMIIrOMHbiH, Me)J)IeHHO reKynmH, rrpeMMyllleCrBeHHo 
HHrepcrur.manbHbrii) xpoHHqecKuii 6epKJinH03 co cKy~Hoii o6'beKrHBHOH H 
cy6neKrHBHOH CHMIIrOMarHKOH; 

-nporpeccupyiOillHH 6epKJinH03, rrpHMymecrseHHo rpaHyneMaro3HbiH 
rrpouecc, C 6onee Bbrpa)!(eHHbiMii KJIHHH'leCKHMH, HMMyHOJIOfH'leCKHMH H 
peHTreHonoruqecKHMH npoHBJieHHJIMH, Hepe~Ko conposo~aiOIUHiicH no~'b­
eMoM reMrreparypbi. 

IIpu nporpeccHpyromeM xpofflfqecKoM 6epKJIJIH03e KnHHH'IecKue H 
peHTreHOJIOrH'leCKHe rrpH3HaKH 6one3HH B03HHKaror napanneJibHO, a B Or­
~CJibHbiX cnyqaHx KJIHHuqecKHe npoHBJieHHH onepe)!(aror peHrreHonoruqec­
KHe H3MeHeHHH, rrpH 3TOM Ha6niO~aerCH BbiCOKHH ypoBeHb aHrKJiefO'lllbiX, 
aHrHKapUHaJibHbiX, aHrHrreqeHO'lllbiX H aHrHKapeOHMbiX aHrHren, Bblpa)!(eH­
HOCrb nocne~HHX onpe~enHer nporpeccHpoBaHHe H nporH03 3a6oneBaHHH. 

CTarmu xpOHH'lecKoro 5epHJIJIH03a orpa)!(aror creneHb Bbrpa)!(eHHocrH 
npouecca. 

IIepsaH crar.mH 6epHJIJIH03a: 6omHbie npe~bHBJIHIOr )!(aJI06br Ha o~rlli­
Ky IIpH <!JH3H'leCKOM HaiipH)!(eHHH, 60Jib B rpyr.m, KallieJib, lfHOr~a ITOXy~a­
HHe. 06'beKTHBHO: yMepeHHO Bbipa)!(eHHbiC HBJieHHH 3M<!JH3eMbi JierKHX, 
KarapaJibHbie lf3MeHCHHH (HeiiOCTOHHHO), 6e3 3aMeTHbiX HapyllieHHif <!JyHK· 
l.llfH BHelliHero ~rxaHHH. TeMneparypa Hepe~Ho cy6<!Je5pHaJibHaH. I1MerorcH 
yMepeHHO Bbipa)!(eHHbie C~HrH B 6enKOBOH <!JopMyne KpOBH 3a C'ler yse­
JlHqeHHH rpy6o UHCITepcHbiX <!JpaKI.IIfH, rrpeHMYIIleCTBeHHO "{- rno6ynHHOB. 
Ha peHrreHorpaMMe nerKHx OrMe'larorcH yMepeHHoe ycKJierme H ~e<!JopMa­
l.llfH C0CYMCT0·6pOHXHaJibHOrO pHCYffKa 3a C'ler MeJIKHX eUHHHU ~eJieHHH. 
TeHH KOpHeH HeCKOJibKO cryiileHbi H ynJlOTHeHbi. IlpH rpaHyJIOMai03HOH 
<!JopMe Ha <!JoHe ~e<!JOpMHpOBaHHOrO pHCYffKa BlfMbi B HefiOJiblliOM KOJIH· 
qecrse OKpyrnbre reHeo6pa3oBaHHH, pacnono)!(eHHbrx B cpe~HHX H HH)!(HHX 
or~enax nerKHx. 

BropaH crar.mH xapaKrepH3yercH 6onee aKTHBHbiMH )i(aJI06aMH: o~rlli­
Ka rrpH He6oJiblliOM <!>H3H'IecKoM ycHJIHH, Kallienb 'lame cyxoH., HHorna c 
Bbr~eneHHeM cKy~HoH. MOKpOTbi, ycHnHBaiOillHHCH rrpH ~BH)!(eHHH, corrpo­
Bo~aiOIUHHCH 6onHMH B rpyr.m, HepenKo 6orrH B cycrasax, MbilliU:ax, rroxy­
naHHe. 06'beKTifBHO: ITHiaHHe ITOHH)!(eHO, U:HaH03 ry6 If Horreif, HOfTH B Blf­
Ae 'laCOBbiX creKnbrllieK, nepenKo rrpomyrrbmarorcH MenKHe llieHHbre, JIOKre­
Bhre JIHM<!JarHqecKHe Y3!lbi, IIHcno AhrxaHHii: 20-25 B I MHH, HB!lCHHH 6poH­
xo-6poHXHonHra, yMepeHHO Bbrpa)!(CHHaH 3M<!JH3CMa JlefKHX, 3Ha'IHreJibHbie 
<l>YHKI.IIfOHaJibHbie HapylliCHHJI. HsneHHH nerO'!HOfO cep~ua - ysemt'IeHHe 
rpaHHUbi cep~u;a srrpaso, raxHKapAHH, aKu;eHr 11 TOHa Han nerOIIHoii apre­
pHeii, yserrH'leHHe H pacmerrneHHe Jy6ua P H T Ha 3Kf. qacro Ha6rrronaercH 
ysenH'lCHHe rreqeHH c HapyllienHeM ee <l>YHKI.IIfOHaJihHoii cnoco6HocrH, lfHorna 
yserrH'lCHHe cene3eHKH. B 6enKoBoii <!JopMyrre KpOBH- rHnepraMMamo6y­
J1HHeMHH C ITOBbillieHHCM CO~ep)!(aHHH f- fJI06yiTHHOB ~0 3 r% H 6onee, 
CHH)!(CHHe aJib6yMHHO·fJ106ynHHOBOf0 K03<!J<!JHlllfCHia, 3Ha'IHTe!lbHbiC H3Me­
HCHHH oca~O'IHhrx npo6. TeMrreparypa cy6<!Je6pnanbHaH, c rrepHOAHIIecKHM 
ITOBb!UICHHeM ~0 380C H Bblllie. 

Ha peHrrenorpaMMe Ha <t>oHe H3MeHeHHoro 6poHXo-cocyr.mcroro pucYH­
Ka Ha6JIIO)J,aiOr paBHOMepHyiO UHCCeMHHaUHIO 60JiblliOrO KOJiuqecrBa OKpyr­
JibiX TeHeo6pa30BaHHH, qepegyiOilllfXCH C MH0fO'lHCJ1eHHbiMH OKpyrrrhJMH 
yqacrKaMH llpOCBeTJleHHH, OKpy)!(eHHb!X !IHJIHH/l:pH'leCKHM 060)J,KOM 6pOH· 
XHaJibHbrx creHoK. KopHH rrerKHX pacmupeHbr, crpyKrypa HX H3MeHeHa. 
IInespo-Kapr.manbHbie H rrneBpO·AHa<!JparMaJibHhie cpameHHH. 

TperbH crar.mH: xapaKrepHbr )!(aJIOObi Ha o~nuKy, ycwmsaromyrocH 
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IIpH MaJieifrueM /l:Bif)!(eHHH, IIOCrOJIHHbiH cyxoif KallieJib, pe3KOe IIOXy)J,a· 
HHe, 60JIH B KOHeqHOCTJIX, rpyr.m, 06IllaH cna60Crb. 06'beKTHBHO: Bbipa)!(eH­
HbiH l.llfaH03 JIHJJ;a, ry6, HOrreBbiX JIO)!(. IlaJibiJ,bl HMeiOT <!JopMy 6apa6aHHbiX 
IIaJIO'leK, HOfTH - 'laCOBbiX creKJibilUeK. qHCJlO ~!XaHHH MO)!(eT /l:OXO)J,Hrb 
p;o 35-40 B lMHH. Bbrpa)!(eHa 3M<!JH3eMa rrerKHX. fpaHHUbi nerKHX onyme­
HbL Ilo)l;BH)!(HOCrb nero'lllbiX Kpaes He orrpenenHercH. furxaHHe ocna6neHo, 
npocnyWHsaercH o6HJIHe srra)!(HbiX xpnnos, rnyM rpeHHH nneBpbr. Bhrpa)!(eH­
Hbre <!JyHKI.IIfOHanbHhie HapyrneHHH. IIporpeccHpyromee HapacraHHe HBJieHHii 
cy6- H geKoMIIeHcar.urn nero'!Horo cepnua. Ile'leHh yserrnqeHa, <!JynKI.IIfO­
HaJihHaH cnoco6Hocrh ee CHH)!(eHa. HepeAKO pa3BHBaercH renaro-nueHanb­
HbiH CHHApOM. Pe3Koe HapyrneHHe 6enKoBoro o6MeHa (rHrrepraMMarno6y­
JIHHeMHH C IIOBbillieHHbiM cogep)!(aHHeM '{- rJI06yJIHHOB )J,O 4,5r% H BbilUe 
CHH)!(eHHe anh6yMHHo-rno6ynuHoBoro Ko::~<!J<t>uii.HeHra no 0,7-0,5). TeM­
neparypa cy6<Pe6pHrrhHaH c qacrbiM ITO)J,beMOM no BbiCOKHX II.H<l>P- KoM­
neHcaTOpHaH nonurno6ynHH, BhiCOKaH BH3KOCTb KpOBH. Ha peHTreHorpaM­
Me: 3Ha'!HreJibHaH 3M<!JH3eMaT03HOCTh, Ha BCeM rrpOTH~eHHH orrpe)J,eJI.HeiCH 
OOJiblUOe KOJIHqecTBO rpaHyJieM, HaiiOMHHaiOillHX KaprHHy CHe)!(HOH 6ypH. 
Me)!(ll:y rpaHyrreMaMH BHMbi MHoro'!HcneHHbie MerrKne yqacrKH 6ynne3Hoii 
JM<!>H3eMbr. ITo Mepe rrporpeccHposaHHH rrpouecca Ha <t>oHe JTHX H3:.teHeHHii 
Moryr rrOHBHTbCH rpy6bre uepporuqecKue nonH, rrepeMe)!(aiOillHeCH c.KpyrrHo-
6ynrre3HOii JM<l>H3eMoii. KopHH pacWHpeHbi, HH<!JHIIbrpupoBaHbi. Ha6nrona­
ercH Ha!lH'!He rpy6biX rrnesparrbHbiX cpameHHii. Cepnue rmra rrero'!Horo. 

IIarorrorH'lecKaH aHaroMHH rrpH xpoHHqecKoM 6epHIInH03e xapaKrepH-
3yercH AH<l><l>Y3HbiM nopa)!(eHHeM o6oHX nerKHX c Ha!lH'!HeM rrneBpHanbHbiX 
H rrnesponepHKap)J,HanbHbiX cpameHHii. Iliiespa scerga yronmeHa. J1erKHe 
3M<!JH3eMai03Hbi, '!aero C MaCCHBHbiMH B3)J,yrHHMH H HaiiOMHHaiOT KHCr03-
Hbie rrerKHe. EyrrneJHbre B3AyrHH npHgaror nosepxHocrH cpe3a ry6Koo6pa3-
HbiH xapaKrep. Ha nosepxHocrH cpe3a BhiAerrHrorcH )!(errrosaro-6enhre y3en­
KH. IlpHKopHeBbre ITHM<t>arH'lecKHe yJrrbr o6br4HO ysenuqeHbr. 

fipH MHKpOCKOITH'IeCKOM HCCnegoBaHHH TKaHH JieTKOfO Bb!HBnHIOT­
CH pacnpocrpaHeHHbiH HeKa3e03HbiH rpaHyrreMar03 H XpOHH'IeCKHH Me­
~IO'lHbiH nporrH<!JeparHBHhiH rrpouecc. 

KJierO'lllbie HJIH IHaJIHHH3HpOBaHHbie rpaHyrreMbl Ha6nrogarorCH B Ka)!(­
/l:OM cnyqae xpoHHqecKoro 6epHJirrHo3a. IIaroMop<!JorromqecKHe nop~~)!(eHRH 
noKaJIH3YIOTCH rrraBHbiM o6pa30M B neperOpO)J,KaX a!lbBeOJI, IIO)J, IIJieBpOif, 
nepH6pOHXHaJibHO, rrepHBaCKYJIHpHO, '!aerO Ha rpaHHJJ;e BrOpH'lHbiX AOJieK. 
CaMbiC MeJIKHe H CaMbie paHHHe rpaHyneMbl COCrOHI H3 CB060MO Jie)!(ailllfX 
KOHJJ;eHrpH'IeCKH paCIIOJIO)!(eHHb!X 3ITHrenHOI!I)J,HbiX KJieTOK, OKpy)!(eHHbiX 
6ecrropH)J,O'IHO paCITOJIO)!(eHHbiM CKOIIJleHHeM JIHM<l>OII.HrOB 1!1 HHOf)J,a IIJla3Ma­
rH'IeCKHX KJierOK. B ll:aJibHeHllieM Me)!(ll:y OT/l:CJlbHblMH KJierKaMH MOryr 
IIOHBHTbCH perHKyJIHpHbJe BOJIOKHa 1!1 ITO Mepe ysenH'leHHH OrJIO)!(eHHH 
KorrrrareHa H ero opraHH3aii.HH - He6onhriiHe cKrreporuqecKHe O'larH. C 
yBeJiuqeHHeM pa3Mepa rpaHyJieMbl H, BepoHrHO, C ee C03peBaHHeM IIOHBJIH· 
IOrCH THraHrCKHe KJierKH J1aHTraHca 1!1 KnerKH, CO)J,ep)!(alllHe HHOpO/l:Hbie re­
na. fpaHyJJeMbi MOTYT CJIHBarbCH 1!1 o6pa30Bh!Barb KOHTJIOMeparbl. 3nH­
reJIHOH/l:Hbie H rHraHTCKHe KnerKH rrocrerreHHo rHanHHH3HpyrorcH. BHyrpH 
fHTaHrCKHX 1!1 pe)!(e B 3IIHienHOH)J,HblX KJieiKax MO)!(HO Ha6JIIO)J,aib BKJIIO'Ie­
HHH rpex BH)J,OB: 3Be3A'laibie rena, KOHXOI:fAa!lbHbiC (rena lllayMaHa) H KpHC­
IaJIJibi. 3·Be3)J,qarbiC rena HaOJIIO)J,aiOICH peAKO H HMeiOT TOT )!(e BH/l:, '!TO H 
rrpu capKOH)J,03e, ry6epKyne3e, rrenpe, rncroiiJia3M03e H HeKoropbiX gpyrnx 
3a6orresaHHHX. 

KoHXOH/l:a!lhHbre rena, Koropbre raK)!(e na6rrronarorcH rrpH capKOH:A03e 
H ry6epKyJie3e, B OCHOBHOM paCIIOJiaraiOTCH B fH:faHTCKHX KJieTKax H, ITO 
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AaHHhiM aMepHKaHCKHX a.BTOpOB, 06Hapy)f(J(BaiOTC.II IIpH XpOHH'IeCKOM fie. 

PHJJrrHoJe B 80% cnyqaes. KoHXoHAan&Hhie rena o6paJyrorc.R: B rHraHtCKHX 
KnerKax, Korop&Ie npH onpeneneHHbiX ycnoBH.R:X Moryr paJpyiiJar&c.R:, H 

rorna KOHXOHAan&Hbie rena MO)f(Ho o6HapyJKHrb BHe KrreroK. Cymecmyer 

MHeHHe, 'ITO KOHXOHAaJibHbJe rena MOryr CTHMynHpOBaTb 06pa30BaHHe fH· 
raHTCKHX KnetOK. 

11HrepcrHI.I,HarrbHbnl rrpouecc sener K yronmeHHro aJibBeon.R:pHbiX nepe­
roponoK 3a ClfeT JlHM~OlUITOB H nJiaJMamlfeCKI1X KJICTOK, HapyrueHHIO 

AH~~Y3110HHb!X npoueccOB H pa3BHTHIO aJibBeOJI.R:pHO·KaJIHJIJI.R:pHoro fiJIOKa. 

11HrepCTI1lUJaJibHyiO BOCIIaJIHTerrhHYIO pCaKJ.UIIO II pH X pOHH'leCKOM 

6epHJIJII103e paccMatpHBaror KaK OCHOBHOH AH~~epeHI.UlaJibHO·IJ.HarHOC· 
TH'IeCKHH CHHApOM, OTJIHlfaiOlUHH AaHHOe Ja6oneBaHHe OT capKOHtJ:03a, 

KoropoMY He CBoifcrBeH HHrepcmi.UianbHbul rrpouecc. O,LJ;HaKo ron&KO 

fHCTOnOrHlfeCKa.R: AH~~epCHJ.Uial{H.R: BO MHOfHX CJlY'la.R:X HCB03MO)f(J(a. 

IlpH XpOHH'IeCKOM 6epHJJJIH03e B llOpa)l(eHHOM nerKOM Ha6JIIOtJ:310TC.R: 
H3MCHCHH.R: B CTeHKax aprepHH, B IICpH~epHlfeCK11X nerO'IHbiX COCYtJ:ax­

He6anbU1He MHO)I(eCTBeHHbJe 3M60Jibl. bbiJII1 06Hapy)I(CHbi H KHCT03Hble 

H3MCHCHH.R: B JICfKHX KaK peJynbtar 6ynne3HOH 3M~H3CMbJ 11pH MHTCJibHO 
reKylUHx H Bbipa)l(eHHbiX ~opMax 6epHJIJIH03a. 

fiOMHMO H3MeHeHHif B JICfO'IHOH TKaHH naronoroaHaTOMHlfeCK11e H3Me­

HeHH.R: 06Hapy)I(JfBaiOTC.II H B ,upyrHX OpraHax. fipH MaKpOCKOIIHlfeCKOM 

Hccnet:~:oBaHHH cept:~:ue 06bi'IHO HMeer ~OpMy nero'IHoro, npH 3TOM Hepet:~:Ko 
Ha6nrot:~:aerc.R: rpoM6oJ pactUHpeHnoro YU1Ka npaaoro rrpet:~:cepiJ.HH. B ne· 

'ICHH ll:OBOJibHO lfacro OTMClfaiOTC.R: .IIBJICHH.R: MHTCnbHOfO JaCTO.II C fCMOp· 

parHlfeCKHM ueHrparibHbiM HeKp030M. Hepet:~:Ko 6&IBaer ysenHlfeHa ceneJeH· 

Ka B peJynbTare 3aCTO.II H fHIIepnrra311H ITYJibllbJ. IlO.R:Bn.IIIOTC.R: H3MCHCHH.R: 

B KOCTHOM M03re BCJICtJ:CTBHe JaCTO.R: H fHIIepnrraJHH B CHCTeMe KpOBCT­

BOpeHH.R:; npoHcxoAHr yronmeHHe nepHocra pe6ep H MHHHbiX Kocreii. 

IlepBH'IHbiC rpaHyJieMaT03HbJe H3MCHCHH.R: 06HapY*HBaiOTC.II B IIClfCHH, 

CeJIC3CHKe, 110'1Kax, CKCJJCTHb!X Mbiilli.I,ax, MHOKapt:~:e, nneBpe, nHM~aTHlfCC­
KHX yJnax H KOCTHOM MOJre. YKaJaHHa.R: rpaHyneMaroJHa.R: peaKUH.II' co­

rrpoBo)l(tJ:anacb KJieTO'IHOH pCaKl{HeH II0t:J:06Ho TOH, KOTOpa.R: Ha6nrot:~:anacb B nerKHX. 

B peanbHbiX npoHJBot:~:crBeHHbiX ycnoBHHX rrpoHcxoAHr KOM6HHHpo­

BaHnoe B03lJ:CHCTBHe p33JllfllifbiX 1IpOH3BOUCTBCHHb!X ~aKTOpOB (paCTBO­

pHMbiC H ManopactBOpHMbiC COCAHHCHH.II 6epHJJJII1.R:, 6epHJJJIHH H CHJlHUHH, 

KOMIIJICKC 33p030JICH 6epH.T1.liH.R:, MCAH, UHHKa, HHKCn.R: H Up.), ll03TOMy 
na6nrot:~:aerc.R: pa3BHT11e CMeiiJaHHbJX ~OpM Ja6oneBaHHii. 

ToKC11KO-XHMHlfecKoe nopa)l(eHHe opranoa ll:biXaHHH pacraopHMbiMH 

H MaJIOpaCTBOpHMhiMH COCAHHCHH.R:MH 6epHJJJIH.R: B HCKOIOpbiX CJiyqa.R:x 

XapaKrepH3YCTC.R: rrporpeccHpyiOlUHM TC'ICHHCM 110 TI1IIY XpOH11lfCCKOfO 

fipOHXHTa C llpHCOCIJ.HHCHHCM BIOpH'IHOH HH~CKL{HH H rrep110AHqecKHMH 

ofiocrpeHH.R:MH: IJOU'bCMOM TeMrreparypbi, YCHJICHHCM K3U1JI.R:, BbitJ:eneHHCM 
fHOHHOH MOKpOTbi, IIO.IIBJICHHCM OtJ:biilli(H, KarapanbHbiMH 113MCHCHH.IIMH 

B JlCfKHX, ..IIBnCHH.R:MH 6pOHXOCIIa3Ma, Bbip3)1(CHHOH ll:biXarenbHOH HCAOCra­

TO'IHOCTbiO ITO CMCillaHHoMy Tifily (o6crpyKT11BHOMy H pecrp11KTHBHOMy). 

Ha peHrreHorpaMMax nerKHX B 3THX cnyqa.~~x rroMHMO yc11neHH.11 t:~:e~op­
Mai.I,HH 6poHxo-cocyAHcroro p11CYHKa 11 Kopneii Moryr orrpeuen.R:rbc.R: ABY­

cropoHHHii IJ.H~~Y3HbiH rpanyneMaroJ, rrnespouHa~parMan&Hbie 11 rrnespo­

rrepA:KapAHan&Hbie cpameHH.II. BMecre C TCM MO)I(CT 0TMC'I3TbC.R: 0TlfCTni1Ba.R: 

Bbipa)l(eHHOCTb 11MMyHOJIOfl1'1eCKHX 113MCHCH11H, CBI1):(CTCJibCTBYIOlUHX 06 

aKTHBHOCTI1 rpaeyneMaT03HOro llpOI.I,ecca, CBOHCTBCHHOfO 6epHJJJII103y. 
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I J fPIHHbiX BblillC KJIHHI1'1CCKHX IIpO.R:BnCHHH ( Oll:blillKa, UHaH03 H Jlp.) 

' PIHTreHOJIOfWICCKOC HCCne):(OB3HHe, llpH KOIOpOM Bbi.IIBnHCTC.II )l¥1C-

01MHHHpOBaHHbJH rrpOUCCC B 060HX JICfKHX C MCJIKHMH 11 KpyiiHbJMJil 

fpBHyneMaMJil, ycraHOBJICHHe H Bbi.IIBJICHHC HapyUieHH.II ):(Jii~~Y3HOHHOH 
000C06HOCTH JICfKJiiX, a raKlKC IIOJIO)I(JiiTCnbHa.R: Jil Bbipa)I(CHHa.R: arrneprv 'C· 

CKIUI KO)I(Ha.R: npo6a c pacrsopHMbiMH coeUHHeHHHMH 6epHnnH.H. B CB.HJH c 

lb!COKOH lfYBCTBHTCnbHOCTbiO K 6epJiiJinHIO H @.II JiiCKJIIO'ICHJil.ll B03MOlKHOf0 

OOfiO'IHOfO ):(CHCTBJii.H KO)I(HOH npo6b! uenecoo6pa3HO HCIIOnbJOBaTb Ka· 

Oen&HbiH MCTO):( TCCTHpOBaHHH. On biT CBHACTeJibCTByer, 'ITO B 3TOM cny•Jae 

o6meu peaKUHH H yxyUllJeHHH caMolfyBcrBHH He Ha6nronaerca. 

Bee upyfHe CJiiMllTOMbl (H3MCHCHJile paccMorpeHHblX Bb!UIC HMMYHO­

J10fJii'ICCKHX IIOK33aTCJJCH, 6enKOBbiH 06MeH, KnHHHlfCCKaH KapiHHa 3a-

15oneBaHHH H up.) HMCIOT MCHbiiiYIO [J:HarHOCTH'ICCKYIO 3H3lfHMOCTb. 

TaK, yaerrH'IeHHe co,D;eplKaHHH 6epHrrnHH B 6Hocpeuax MOlKer na6nrouarbCH 

TOJlbKO B Ha'I3JlbHOM IICpHO).l,e H yKa3biBaTb Ha H3JIH'IHC IIpOH3BO)lCTBCHHOf0 

ICOHraKra. 

,IlH~~epeHJ.UiaJibHaH ,!J;H3fHOCTMKa IIHCBMOKOHH03a, capKOH).l,03a JICfKHX 

(6one3Hb EeHbe-EeKa-IIIayMaHa), AH~~YJHoro rrporpeccnpyromero HHrep­

crnuHarrbHOro ~n6po3a (cnHnpoM XaMMaH-PHlfa), ry6epKyne3a H peBMarl1· 

'ICCKOfO /],HCCCMHHHpOBaHHOfO nopa)I(CHHH nerKHX, MHJ1113pHOf0 KapJ.UIHO· 

MaT033 H ,!J;MCCCMMHHpOBaHHOH ~OpMbl paKa ).l,OJllKHa OCHOBbiB3TbCH Ha pCHT· 

fCHOJIOfJii'ICCKOH xapaKrepHCTMKe, H3MCHCHHM ,!J;H~~Y3HOHHOfi CIIOC06HOCTH 

JICfKHX H IIOBbiUICHHOH lfYBCTBHTCnbHOCTH K 6epHJJJIHIO, a T3KlKC Ha CBH3H C 

ycJIOBHHMM rpyna M KnMHHlfCCKHX OC06eHHOCTHX TC'ICHHH Ja60JJCB3HMH. 

3a py6elKOM B IIOCJJC):(HMe fOtJ:b! fiomruoe 3H3'1CHHC IIpH)J,aeTC!I IIpM)I(H3· 

HCHHOH 6HOITCMH rpaHyneM. Ha OCHOB3HHH H3J111'UfH Meranna H KJJCTOlfHOH 

peaKl{HH Bb!HOCHTCH OKOHlfaTCJibHOC 33KJIIO'ICHMC 0 xapaKrepe Ja6oneBa­

HH.II. TaKOH IIOIJ,XOIJ, o6yCJJOBJJCH lKCJJaHHCM IIOJIHOCTbKJ H36C)I(3Tb OUIH60K B 

)lH3fHOCTHKC JTOfO CJJOlKHOfO 3360JJCB3HHH, OC06CHHO B TCX CJJY'I3!IX, KOf/],3 

OTCYTCTBYIOT )J,OCTaTO'IHO y6e):(HTCJlbHbJC )l3HHbiC 0 npO~CCCHOHaJibHOM B03· 

)lCHCTBHH 6epHJJJIH.H. 

3Ha'IHTenbHO cno)I(Hee UHarHocrHKa upyrHx ~opM nopalKeHH.H. TaK, 

BCCbMa rpy)lHa AH3fHOCTHKa HHrepcTHJ.UiaJibHOH ~OpMbl XpOHHlfCCKOfO fie· 

pHJ1nH03a. EonbHhie c JTHM Ja6oneaaHHeM scrpeqarorca JHa'IHTCJibHO pelKe, 

11 HCKOTOpbiC 3BT0pbl 0TpHU3IOT B03M0)1(HOCTb pa3BHTHH 3T0f0 nopalKCHHH 

H30JIHpOB3HHO. Ilp11 )lOCTaTOlfHO xapaKrepHOH pCHTfCHOJIOfH'ICCKOH KapiHHe, 

6onee ):(06pOKa'leCTBCHHOM TClfCHHH, MCHCC Bb!p3)1(CHHOM H3MCHCHHH AHcp· 

~Y3HOHHOH CIIOC06HOCTH JJCfKHX H arrneprH'ICCKHX peaKUHH KO)I(Hhle np06bi 

C paCTBOpHMbiMH COC):(HHCHHHMH MOfYT 6bJTb OTpHUaTCJibHbJMF!. 0HH 6biBaiOT 

ITOJJO)I(HTCJibHbiMH y JJHU, rrepeHeCIIIHX paHee npo~eCCHOHaJibHb!H UepMaT03. 

IIocneucrBH.II ocrpbiX rropa)l(eHHH nerKHX H nepBH'IHbiH xpOHHl!eCKHH 

TOKCH'ICCKHH 6pOHXHT He HMCIOT lfCTKHX IIpH3H3KOB, OTJJHllaiOlUHX HX OT 

6aHaJibHOf0 6pOHXHTa H npyrHX ~OpM 3a6oneBaHHH JJCfKHX. OnHaKO Ha­

KOITJJCHHb!H KJIHHH'ICCKHH Ollb!T H H36JIIO):(CHHH B )lHHaMHKe IT03BOJIHIOT OT­

MCTHTb HCKOTOpbie, XOT.H H HC)l0CT3TO'IHO l!eTKHC, oco6eHHOCTH JTOH cpopMbl 

nopalKeHH.H. 

Y 3HalfHTCJlbHOH llaCTH 60JibHbiX, nepeHCCUIHX ocrpyro HHTOKCHKaUHIO 

paCTBOpHMbiMH COC):(HHCHHHMH 6epHJIJIJiiH, Ha6JJI0):(3CTC.H 6hiCTpOe nporpeCCH­

pOB3HHC Ja6oneBaHHH, B qacrHocrH xpoHJil'lecKoro 6poHXHra. XapaKrepHbi­

MH .HBJI.HIOTC.II Bb!p3)1(CHHb!H 6pOHXOCII33M H 3H3'1HTCJibHOe IIOBblillCHHe 'IYB· 

CTBHTCJibHOCTH K pa3JIH'IHb!M XHMH'ICCKHM BCIIICCTBaM, B TOM 'IHCJIC K J1e­

KapCIB3M. Ha ~oHe rrporpeccHpyromeH: JMcpH3eMbi nerKHX nocraro'IHO 6b!­

crpo pa3BHBaerca cepue'IHO-n~rolfHa.H HenocrarolfHOCTb . .Iln.H noii rpynnbi 
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60JJbHbiX xapaKrepHO paHHee IIO.IIBJJCHHC O,[(bllliKH, OC06CHHO IIpH <jJH3H'Ie­

CKOH Harpy3Ke, HepCJJ;KO 3IO rrepBa.ll )f(aJI06a Hap.IIAY C YK333HifCM Ha HaJIH­

'IHe K3IIIJI.II. Ha <j>oHe yKa3aHHbiX I.ll)f(CJibiX HapyiiieHHH <j>yHKUiflf BHCIIIHero 

JJ;biXaHH.II MOryr IIOJJHOCTbiO 0TCYTCIBOB3Tb MOp<j>OJJOrJf'ICCKHC H3MCHCHif.ll, 
Bbi.IIBJJ.IICMbiC IIpH peHrreHOJIOrJf'IeCKOM HCCJJCJJ;OB3Hiflf. 

IJpHCOCJJ;UHCHHe HH<j>CKIJHH IIpHBOJJ;HT K 3H3'IHTCJlbHOMy IIpOrpeCCHpO­

BaHHIO 3a6oneBaHif.ll. Te'IeHHe 6one3HH xapaKrepHJyerc.ll rrepHOJJ;H'IeCKHMH 

06ocrpeHH.IIMif, xapaKrep Jf 0C06CHHOCTH KOIOpbiX o6yCJJOBJJHB3IOTC.II MHO­

rHMif 11pli'IHH3MH: YCJJOBHHMH IpyJJ;a Jf )f(Jf31-IH, BpeJJ;HbiMif IIpHBbi'IK3MH, 

xapaKrepoM <j>nopbi If JJ;p. OrrpeJJ;eneHHe rrpo<j>eccHOHaJibHOro xapaKrepa ne­

roqHoii: 113TOJJOrlfH B03MO)f(HO TOJlbKO Ha OCHOBaHiflf CBCJJ;CHHH 0 H3Jllf'IIflf B 

npOIIIJIOM OCipOH lfHTOKCifK3Uiflf If IIOCJJCJJ;yiOll.(eM pa3BifTiflf 3a6oJJeBaHH.II, 

KOTOpoe npHBOJJ;IfT B KOHe'IHOM C'ICTe K <j>opMHpOB3HHIO XpOHH'ICCKOrO 
6pOHXHra. 

IJpH OTJJ;aJieHHb!X IIOCJJeJJ;CTBif.IIX OCipbiX nopa)f(CHHH 11 XpOHH'ICCKOM 

TOKCH'ICCKOM 6pOHXHTe, KaK Jf npH XpOHH'IeCKOM 6epHJJJJH03e, IIOpa)f(aiOr· 

C.ll H JJ;pyrHe opraHbi 11 CI1CTeMbl. lifMeHHO II03TOMY KJlHHH'ICCKa.ll KapiHHa 

Ja6oneBaHif.ll HecKOJJbKO 6onee Bbipa)f(eHa, 'IeM np11 JJ;pyrHX <j>opMax naro­

norHH nerKHX. TaK, MO)f(CT H3MeH.IITbC.II 6eJJKOBbiH 06MeH, MO)f(CT Hapy­

lli3TbC.II <j>yHKIJH.II ne'ICH11, MOryr npOHCXOJJ;I1Tb If JJ;pyrl1e Jf3MCHCHI1.11, CBif­

)J.eTeJJbCIBYIOll.(Jfe 0 HapyrneHmiX 06MeHa If H3MeHeHI1.11X peaKTI1BHOCTH. 

9.6. HeomoJKHa.ll IIOMOU.U. npH ocrpbiX rropa)f(eHJf.IIX 

0cHOBHbiC 33JJ;3'IIf HeOTJJO)f(HOH nOMOll.(l1 IIpH OCipbiX nopa)f(CHJ1.11X CBO­

JJ;.IITCH K npeJJ;OIBpameHHIO JJ;3JlbHCHIUero IIOCI)/ITJJeHHH B opr3HH3M COCJJ;If­

HeHHM 6epHJJJllf.ll, 0K333HifiO nepBOH Me/],111JHHCKOH nOM0ll.(l1 no )f(Jf3HCHHb!M 

IIOK33aHifHM, rrpOBCJJ;CHI1IO B paHHHe CpOKH Meponp11.11TifH no yJJ;aneHHIO 

nonaBrnero 6ep11JJJJH.II 11 ero coeiJ,HHeH11M, ycrpaneHHIO THrocrHhiX cy6oeK­

THBHbiX CHMnTOMOB, COpiHpOBKC 11 o6ecne'ICHifiO CpO'IHOM rocnHTaJII1331JHif 
rrocrpaiJ,aBUIHX. 

IlpH 0K333Hifli HeOTJIO)f(HOH nOMOll.(lf CJJeiJ,yer Y'IIfTbiB3Tb, 'ITO paHHife 

KJIIfHif'ICCKHe CHMniOMbl IIOp3)f(CHHH IIpH 11HraJI.IIUifOHHOM IIOCIYITJJCHiflf MO­

ryr pa3BI1BarbCH cpa3y HJJH crrycr.11 24-72 'I. BoJMO)f(HO 6onee rrocreneHHOe 

HapaCTaHife KJllfHH'IeCKifX ClfMnTOMOB, B CBH3Jf C 'ICM He06XOJJ;HMO H3'IH· 

H3Tb 0K33biB3Tb IICpByiO Me/],HIJHHCKYIO ITOMOll.(b Jf JlC'ICHife, He 0)f(HIJ,3H IIpO· 

HBJICHHH pa3Bepnyroif KJIHHif'ICCKOM KapiHHbl 3a6oneBaHH.II (ra6n. 9.1). 
IJpH OK333Hiflf HCOTJJO)f(HOH ITOMOUIIf OC06oe 3H3'ICHHC lfMCIOT CBOeBpe­

MCHHOCib If npaBHJibHa.ll nOCJICJJ;OB3ICJlbHOCTb IIpOBCIJ.CHHH MCpOIIpHHTHH, 

yqer creneHH TH)f(ecrH rropa)f(eHHH, ero xapai<repa If JIOKaJIH33Uifl1. Heo6-

XOIJ.I1MO 6biCipeiimee YIJ.aJICHHe nocrpaJJ;aBruero 113 30Hbl TOKCH'ICCKOrO 

JJ;CHCTBI1.11, OCB060)f(JJ;eHHe ero OT CpCIJ.CTB HH/],11BHJJ;yaJJbHOH Jall.(HTbl 11 

06CCITC'ICHHC nOKO.II. HeorJIO)f(HaH IIOMOli.(b JJ;OJI)f(Ha Ha'II1HaTbC.II C IIpOBeJJ;e­

HifH CpO'IHbiX MeponpHHTHH 110 )f(lf3HeHHbiM noKa3aHI1HM (ycrpaHeHHe 

OCipOM CCpiJ,e'IHO-COCYIJ.IfCIOH cna60CII1, BOCCT3HOBJICHife JJ;hiXaHH.II), a 3aTCM 

cnegyer npHHHMaTb Mepbi no npeJJ;OIBpameHHIO IJ.aJibHeilwero nocrynneHHH 

6epHnJIHH B opraHH3M H 6hrcrpeiillleMy ero Yll.aJICHHIO. Bo Bcex cnyqaHx 

TH)f(CJibiX nopa)f(eHHM nepBbie JIC'Ie6Hb!C MepOIIpli.IIIHH /],OJI)f(Hbl 6b!Tb HanpaB, 

JICHb! Ha 60pb6y C B03MO)f(HbiM OICKOM JICrKHX, C HBJICHif.IIMif KOJIJianca 

IJocrre npOBCJJ;CHif.ll Mep HCOTJJO)f(HOM nOMOll.(Jf IIOCipaiJ,aBilllfM Kai< 

MO)f(HO 6biCipee JJ;OCiaBJI.IICTCH B CT3IJ.HOHap, rJJ;e JJ;OJI)f(Hbl 6b!Tb IIpOIJ,OJI 

)f(CHbl OCHOBHbiC Jieqe6HbiC Meponpli.IIIIf.ll. JlJIHTCJlbHOCib HaXO)f()J;CHHH 60Jib· 
HOrO B CT31JHOHape OnpeJJ;eJJ.IICTCH T.ll)f(CCTbiO 3a60JJeBaHHH. 
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KaK yKa3b!BaJ10Cb Bblllle, On,HOH 113 OCHOBHbiX 3a)J;a'l HeOTnOlKHOH 

fiOMOillH HBJUieTCH IlpOBe)J;eHHe MeporrpHHTHH IIO 6biCipeiirneMy y)J;aJleHHIO 

6epHJJJIHH H3 opraHH3Ma. 3a rrocrreAHHe rOAhi pa3pa6oraHbi 11 H3yqeHbi 

KOMIIJieKC006pa3yiOillHe COe)J;HHeHHH (aMHHOaJlKHIIcpoccpOHOBbie XeJiaHTbl), 

Koropbie ycKOpHIOT BbiBeAeHHe Mera.nna 113 opraHH3Ma. flo3TOMY B Aa.Tlh· 

HeiirneM HapHAY C HCIIOJ1b30BaHHeM 06bi'IHblX MeTO)J;OB uerrecoo6pa3HO 

rrpHMeHHTh KOMrrrreKChi - cpoccpHIIHHhi 11 llTIT<l>. HaH6omrnyiO 3cpcpeKTHB· 

HOCTb CJie)J;yer 0)1(!1A3Tb IlpH HX HCI10Jlb30BaHHH HerrocpeACTBeHHO IIOCJJe IIO· 

pa)l(eHHH. Uerrecoo6pa3HO rrpHMeHHTh coqeraHHOe a3p030JI&Hoe 11 BHyrpHBeH­

HOe BBeneHHe KOMrrrreKcoHOB. B 3TOM crryqae nocrHraercH MaKCHMaJibHaH 

3IIHMHHauHH 6epHIIJIHH 113 rrerKHX 11 npymx opraHOB. BBOAHTh KOMITJJeKco­

Hhi He06XOAHMO B relJeHHe 5-7 cyr. 

oOJiee 1103n,Hee BBe)J;eHHe KOMITJieKCOHOB MaJI03cpcpeKTHBHO, a B OT)J;a· 

JJeHHbie cpOKH ocrphiX rOKCH'IeCKHX rropa)l(eHHH 6epi1JIIIHeM Heuerrecoo6pa3-

HO. flpH XpOHH'IeCKOM IIOCTYIIIIeHHH 6ep11JIJIHH rrpHMeHeHHe KOMITJieKCOHOB 

B03MO)I(HO TOJihKO np11 BhiCOKOM ypoBHe HaKorrJieHHH ero B JierKHX 11 APY· 

fi1X OpraHaX B BHAe 7-1 0-)J,HeBHOfO Kypca. flpHMeHeHHe KOMIIJJeKCOHOB 

He06XO)J;HMO BO BCeX CJiy'laHX coqeraTb C APYfHMH OCHOBHb!MH Jle'le6HO·IIp0· 

cpHIIaKTH'IeCK11Ml1 MepaMM. 

9. 7. llpocpi1JlaKTHKa H neqeHHe nopa)l(eHHH: nerKHX 

8hiWe 6bm paccMorpeH KOMIIJJeKc rMrMeHW!eCKHX rpe6oBaHMH, HarrpaB­

neHHbiH Ha o6ecneqeH!1e 6e30II3CHb!X ycJIOBHH rpyAa H IIOJIHOe liCKJIIO'IeHHe 

BOJMO)I(HOCTM pa3BHTHH nerO'IHhiX rropa)l(eHHH. IT pH o6Hapy)l(eHHH 3a6orre­

BaHHH BO BCeX CIIY'IaHX He06XOAHMO rrpOBO)J;l1Th rmareJibHbiH aHaJIH3 llpH'IHH 

HX B03HHKHOBeHl1H, lJT06bi llpHHHMaTb KOHKpCTHbiC Mepbl IIO ycrpaHeHHIO 

HCTO'IHHKOB 3arpH3HeHH.fl B03)J;yXa MeraJIJIOM l1 ero COe)J;HHeHHHMH B KOH· 

uenrpaU,IiliX, npeBbilllaiOillHX rrnK. B 60Jibllll1HCTBe crryqaeB 3TO CBH3aHO c 

HapymeHMeM reXHOJIOfliH 1Ip0H3BOACTB3 HJ1H ero HeCOBeprneHCTBOM, 

KOIOpoe He06XOAHMO ycrpaHHTh AJIH HCKJIIO'IeHH.fl )J,aJibHeHrnero 3arpH3He· 

HMH oKpy)l(aJOmeii cpeA&L 

Becb KOMIIJ1CKC 1IpOcp!1JiaKTH'IeCKHX MCp01Ipl1HTHH MO)I(HO pa3)J;eJIHTb Ha 

ABe 6orr&rnHe rpyrrnhi. flepByiO 11 rrraBHYIO cocraBJIHer rroJIHoe o6ecrreqeHHe 

rcxHMKM 6e3orracHocrM. Bropy10 rpynrry cocraBJIHIOr MeAHUliHCKHe MeporrpH· 

HTHH, B TOM lJHCJie paHH.fl.fl )J;HarHOCTHKa 6ep11IIJIHCBbiX rropa)l(eHHH, rrpoq>H· 

JiaKTHKa pa3Bl1THH OCJIOX\HeHHH l1 OT/],aJlCHHbiX IlOCJJe)J;CTBHH, HaiTpHMCp,ITOC· 

JIC OCTpbiX l1 IIOilOCipblX JierO'!Hb!X nopa)l(eHHH. 

MeponpHRTHH no BhiHBIICHHIO Ha'!aJibHhiX cpopM rrarorror1111 AOJJ)J(Hbi 

1IpOBO)J;l1TbCH He TOJibKO Hp!i nep!10)J;l1'1eCKl1X OCMOipax rrepCOHaiTa, HO H llpH 

06bi'IHhiX o6pameHl1HX 33 MCIJ,HUMHCKOH IIOMOillbiO. Bpaq )J;OJI)I(eH 3HaTb H 

IlOMHHTb, 'ITO Ha'laJihHhie 1IpOHBJieHH.fl 3a60JieBaHHH HecrreUHcp11'1Hbl l1 TOJ1b· 

KO 11pH AOCTaTO'IHOM BHHMaHHH l1 yrny6rreHHOM HCCJie)J;OB3HHl1 HMMY· 

H06HOJIOfH'IeCKHX IIOKa3aTeJ1eH, H3MeHeHH.fl 06MeHa l1 p,p. B03M0)1(H0 HX Bbl· 

HBJieHMe. 80 BCeX crryqaHX CJie)J;yeT l13y'!aTb H COIIOCTaBJI.fiTh pa3Bl1THe IIaTO· 

JI0fl1!1 C ycJIOBHHMH Tpy)],a. 

flocrre Bbi51BJieHHH 3a6oneBaHHH Bee 6orr&Hhie AOJI)I(Hhi 6biTh rrocraBne­

Hhi Ha )J;HCIIaHcepHb!H yqer H B 3aBHCl1MOCTl1 OT xapaKrepa H Bbipa)l(eHHOCTH 

IIOpa)l(eHHH IlO)J;BepraTbCH CliCTeMaTH'IeCKOMY MeA11UHHCKOMY Ha6JIIO)J;eHHIO 

11 rreqeHMIO, HO He pe:>Ke 2 pa3 B ron. 

JlelJCHHe XpOHH'IeCKOfO 6epl1IIJIH03a, B OC06eHHOCTl1 ero rpaHyJieMaT03· 

HOH cpopMbl, )J;OJI)I(HO 6bJTb HarrpaBJieHO Ha IIOA3BJieHHe arrrreprH'IeCKOH peaK­

Ul1l1 opraHH3Ma. floJroMy orrpenenHIOillee 3Ha'leHHe MMeer rrpHMeHeHHe KOp· 
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'LHKOCTCpOHiJ,HOH repamm, 3¢¢eKTYIBHOCTb KOTOpOH y6eL\HTeJibHO ITOKa3aHa. 

Eonee roro, rrono)I(I1TeTihHbiH pe3ynhrar ropMOHJJihHOH reparr1111 , 

riO)],TBep)I(L(aer HaTIH'JHe rpaHyneMaT03HOH ¢opMbl 6eJ1JII103a. Y HeKOTOpbiX 

60JibHbiX rrp11MeHeH11e crep0111J,HhiX ropMOHOB npHBO)J,MT He TOJ!bKO K pe3-

I<OMY KIIHHH'IeCKOMy YJ!Y'!llleHHIO, HO H K HOJ!HOMy HC'Ie3HOBCHHIO rpaHyneM 
( 110 )laHHbiM peHTreHOJ10fHlJeCKI1X HCCJ!e)J,OBaHI1H) . 

8 l(CJIOM HMCIOllli1CCH )J,aHHbJC CBI1/l,CTCJlbCTBYIOT 0 TOM, 'ITO yKa3aHHaH 

r-opMOHaJ!bHaSI repaiii1JI Hp11 OTCYTCTBI111 IIpOTHBOIIOKa3aHI1H K CC Hp11MeHC· 

Hl!IO JIBJI>ICTCH OCHOBI-IbiM MeTO)J,OM JIC'ICI-IHH XPOHH'ICCKOfO 6ep11:JJ!I10Ja. 
fJp0/~0Jl)I(I1TCJ!bHOCTh HpHMeHeHHR 11 )J,03HpOBKa rOpMOHaJihHbJX cpei-(CTB, 

B TOM 'IHCJIC I1pC!J,HH30JlOHa H iJ.p., onpe!J,CJIHIOTCJI CTa)J,J1CHH KJ111HI1'1CCKHMH 

0 C06CHHOCTJ'IMI1 TC'ICHIDI 3J60JICBa!-IHR. 3<tJ<tJeKTI113HO HJH60JieC paHHCC 11p11· 

MCHCHHe JTHX npenaparos. OiJ,HaKo rrepen Ha'!aJioM 11x np11MCHCHI1H cne­
JJ.YCT, B0-11CpBbiX, OKOH'IJTCJibl-10 y6C)J,HThCH B npaBI1JibHOCTH IlOCTJHOBKH 

)J.HJfH03J H, BO·BTOpbiX, orrpe)J,CJIHTb CTaL\1110 3a60JICBaHHR H ero nporpeCCH­

pOBaHHJJ. JlC'ICHHC HC06XOL\HMO HalJI1HaTb KJK MO)I(HO paHblllC. 

flp11 ] CTJ/],1111 6ep11IIJIH03a ropMOHaJibHhJC cpC)J,CTBa 11p11MCHHIOTCH B 

cpen.HHX reparrenrl1l!ecKI1X )J,03ax B reqcnue 2-3 MCC. B 3anucuMocrH or 

CfCI<cl-111 Bh!pa)I(CHHOCTH IlOJIO)I(HTCJ!bHOfO 3<tJ<tJeKra, B 'laCTHOCTI1 ero CTa.6H­

JH13Jl\l111 11 ~~a)l(e o6paruoro pa3BHrna, orrpeueJIJJIOrca Heo6xonnMocrh npone­
p,cmur IIOBTOpHOfO Kypca JIC'IeHHH H ero )J,JIHTeJ!bHOCTh. 

I1pn 6epHnJJI103c II H oco6euHo Ill craunn ueo6XOL\11Ma 6onee IJ,J111rem­

HaH rOpMOI-IJJihHJH repa1111H B TC'Ie!-IHC MHOfHX MCCHUCB 11 BfiJIOTb L\0 fOL(a. 

BceM 6oJibHhiM npOBOIJ,IiTCH Kypconaa reparrHa: 2-3 pa3a B roA no 1-
l ,5 MCC .. a 11p11 JJI CTJL\HH 6epHIIJIH03a 60JlhHbiM IIpHXOL\HTCH B HCKOTOpbiX 
CJ1Y'IJHX npOBO/],HTb ITOCTOHHHYIO repallHIO. 

TcpaTIHH 6CpHIIJIH033 KOMilJ!CKCHaH H BKJJIO'IJCT B ce6a OKCHreHOTepa-

111110, umpoKoe npuMeHCHHe BHTJMHHOB, oco6eHHO rpynrr B n C, a raK)I(e­

npH pa3BI1Tl1H JICfO'IHO·CCpJJ:C'IHOH HCL\OCTJTOlJHOCTH - Hp11MeHCHHC Kap/],HO­
]!Oflfl!CCKIIX nperraparon. 

bOJihHblC C OCJIO)I(HCHHhiM TC'ICH11CM OCTpb!X TOKCH'ICCKHX nopa)I(CHHH H 

xpOHI1'1CCKI1X TOKCH'ICCKI1X 6pOHXIITOB IlOL\)!C)I(aT TlUJTCJ!bHOMY HJ6HIOJJ:C· 

J-nno 11 JIC'ICHHIO B ycnOBI1HX 110J!HKJIHH11KH, craunoHapa, caHaropnH. Oc­

HOBHhiMH IlOKa3aHHHMH K CTJUHO!-IapHOMY JielJCHHIO HBJ!HIOTCH: 06ocrpe­

HMC X pOHH'ICCKOrO 6pOHXHTa, Ocrpaa 111-ICBMOHHH, o6ocrpeHHC XpOHM'le· 

CKOH ITHCBMOHIIM, npHCOC)l.I11-IeHI1e /l,pyrM)( OCJ!O)I(HCHHH (Bbipa)l(eHHb!H 

acrMOHi-LHhiH CHHJWOM, nerO'!Ho-cepne'IHaa Het:;ocTaro'IHOcrh n np.). OcHoB-

1-IhiMH HanpaBJ!CHI1HMH CTaUHOHapHOfO JIC'leHHH 3J60JICBaHHH HBJIHIOTCH 

60pb6a C 111-I(pCKUHOHHhiM <tJaKIOpOM ( aHTM6HOTHKH H cym<tJaMHIJ:bi), 

H0pMaJII13aiUIH l13MCHeHHOH /l,hiXaTCJJbHOH <l>YHKUH11 (BOCCTaHOBJieHI1e npe­

Ha)f(IWH <tJyHKUHif 6pOHXOB, 6op&6a C 6p_()HXOCI1a3MOM, riWOKCeMI1CH, Jieroq­

H0·Cep;1C'IHOH HCi-\OCTJTO'IHOCTbiO), CTHMYIIHUHH 11pHC!IOC06HTeJJbHbiX 11 33· 

LUI1THbiX peaKUHH OpraHJ13Ma (L\Hera, 111-IL\HBHL\YaTihHhJH KOMilJ!eKC JIC· 

'!C6HOH J~blXaTCJihHOH fHMHJCTI1KH, <tJn3110TeparreBTH'ICCK11C IlpOUCL\Ypbl). 

BLI6op ncqe6HhiX cpeAcrn JJ:OJI)I(eH ocyrnecrBJ!RThCH II:HAJIBHAYaJlhHO H 

or.peL\CJ!HTbCH xapaKrepOM HH<tJeKUHOHHO·BOCfiaJIHTeJ!bHOfO 6pOHXOJ!Cf'O'I· 

HOfO HpOIWCCa (npeo6rrauaHMe H3MeHeHMif l:J,eCTpyKTHBHOfO, npo/l,yKTHB· 

HOfO, ll,HCTpo<tJn'!eCKOf'O THna HJIH CMelllJHHbiH xapaKICp H3MeHCHHH). flpH 

OCJ!O)I(eHIUIX TOKCH'ICCKI1X rropa)I(CHMH COC)J,HHCHMRMH 6epHnJ!HR qame Ha· 

6monaercH npeo6nauaHMe !IpOAYKTHBHbiX JJ:Jll1 )J,HCTpo<tJ11'1CCKJJ:X H3MeHeHHif. 

Y'IHThiBRH oco6eHHocm ueftcrBI1R coen.HHeHHJJ 6cpnmma, cJieAyeT ynen.Hrh 

BHHMaHHC TIUaTCJihHOM}' Bh!RBJICHMIO II: CHRTIIIO Hapywetrn:if 6pOHXHaJihHOH 

!lpOXO)J,HMOCTH. l1H,IJ,HBHL\YaJihHhiH 110L(60p 6pOHXOJI11THKOB IT03BOJ!HT rrpe· ' 

~ornparHTb rrporpecc11poBa!-IHe xpOHH'ICCKHX 3a6onenauni1 6po1-1xon u ner-
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KHX II: pa3BHTHe J.H)I(eJihiX OCJ!O)I(HeHJJ:H ( 06crpyKTHBHaH 3M<tJH3eMa, rre­

fOl!HO-cepAe'IHaH Hel:J,OCTaTO'IHOCTh) • flpH CTaUHOHapHOM Jle'!eHHH OCipOH 

ITHeBMOHHH HJ!H !IpH o60CTpCHI1RX XpOHHl!eCKOTO HH<tJeKUHOHHOfO npO· 
uecca B 6pOHXax 11 JierKHX, OC06eHHO 11p11: pa3BHTHH 6poHXOJKTa30B, BJ)I(· 

HOe 31-lalJeHHe HMeCT ynopHOC JlC'IeHHe aHTJJ:6HOTHKaMH H cynh<tJaMHl],aMH, 

B TOM 'IHCJie 3H/],06pOHXHaJibHOe H a3p030JibHOe HX BBe)J,eHHe. 

Crreuyer yqecTb, liTO rrpH rrel!eHHH Ha3BaHHhiX 3a6orreBaHHH, o6ycnoarreH­

HhiX )J.BOHHhiM narore!fHbiM <tJaKTOpOM (TOKCHl!eCKJJ:M H HH<l>eKUHOHHhiM), 

'laJUe, lJeM B 06hi'IH011' KJ!HHHKC, MOryr BCTpel!aTbCR anneprHlleCKH'C peaK· 

UHH Ha aHTH611'0THKI1, cyrrh<tJaMH)l.hl, <tJepMeHThl, pa3)1(11)1(al01lll1e MOKpOTy, 

H )l.pyrne rreqe6Hhie cpe)l.CTBa. fiOJTOMY, He OTKaJbiBaHCb OT }'Ka3aHHoro 

naroreHeTHlJeCKOfO JielJeHIDI, HC06XO)J,HMO CO'!eTaTb Ha3HalJeHHe aHTI1'611'0TH· 

KOB H npyrHX cpe)l.CTB C )l.06aBJ!CHHCM )l.CCeHCH6HJIH3Hpy101llHX 11' rOpMO· 

HaJihHhiX (n MaJIOM KorrH"'eCTBe) cpencTB. Oco6eHHo nuaTeJibHO JTO ycrro­

BHe CJICAyeT C06JIIO)l.aTb rrpH aJp030J!bHOM BBCl:J,eHHH npenapaTOB. flpH 

J!C'ICHHH 6e3 yqera nenyrnerO 3Ha'!eHHH H'H<tJCKUHOHHOfO <tJaKIOpa RBJ!eHH.H 

BTOpH'IHOH 11H<tJCKIUlli B 6pOHXax H J!CfKJJ:X MOryT TRHyTbCH fO)l.aMJJ: H npH· 

BO)J,HTb K peUH~J,HBaM H pa3J!Hl!HhiM nerO'IHhiM H BHenerO'IHbiM OCJ!O)I(He­

HIDIM. 0AHHM H3 <tJaKTOpOB, orrpe)l.CJIRIOillHX He6narorrpHRTHOC TClJeHHe 6o­

ne3HH, MO)I(CT 6biTb 11pO)J,OJI)I(eHHe KOHTaKTa 60JibHOf0 C pa3)l.p3)1(aiOillHMH 

nemecrnaMH HJ!H rrhillhiO, oxrra)J(JJ;eHne Tena 6onhHoro npH HepaunoHaJihHOM 

rpynoycrpOHCTBC, HaJIHlflfC ,U06aBOl!HOH OlJarOBOH 11H<tJeKUHH BepXHHX )J,hl· 

xaTeJ!bHhiX nyTeH:. 
flocne BhiiiHCKH 60J!bHOf0 11'3 CTaUHOHapa Ba)I(HOe MeCTO B CHCTeMe ,IJ,HC· 

naHcepHOfO Ha6JIIOl],eHIDI )l.OJI)I(HO 3aHHMaTb IIpOIHBOpeUH)J,HBHOe ne'ICHHe, 

ueJ!hiO KOTOpOrO RBJ!HeTCH rrpo<tJHJiaKTHKa o6ocrpeHHH 6pOHXHTa HJ!H 

111-ICBMOHHII. 
flpH non6ope cpe)l.CTB )Jl!H rrpo<t>HnaKTHl!ecKoro rreqeHIDI: cne)l.yeT .Yl!H· 

TbJBaTb <tJaKTOphl, llO)JJJ;ep)I{HBa!OillHC liH<tJeKUHOHHO·BOCllaJIHTeJlbHhxH IIpO· 

UCCC B opraHH3MC: o6IUyiO peaKTHBHOCTh, HaJIHlJHe H xapru<:Iep BCHTHJIHUHOH· 

HhiX HapyweHHH (6pOHXOCll~M H T.rr.)' <tJaKIOp aJIJiepnrn:, OlJaTH HH<tJeKUHH 

BepXHHX JJ:biXaTeJihHhiX nyreH, llOL\)Ie)l(alllHe CaHaUHH, HaJ!Hlflfe l1pH3HaKOB 

BOCilaJ!HTeJibHOfO npouecca B 6poHXax H nerKHX, OCTaBiilli:XCH UOCJie ITOCJ!C)l.· 

Hero o6ocTpeHHR, upyrne ocJIO)I(HeHHR H conyT~?TBYIOIUHe 3a6orreBaHH11. B 
rrepByiO Ol!epeAb B npOIHBOpeUH)J,HBHOM JIC'!eHHH H}')J(JJ;aiOTCH 60JibHbie C 

HaJIHlJHeM 6pOHX03KTJ30B, a TaK)I(e C pCUH/l,HBHpyiOIUHM llpOI.lCCCOM B op­

rauax /l.hixaHHR. Hpn onpe)l.eneuun: o6beMa nponmopeUH)J,HBHoro nel!eHIDI: 

He06XO,IJ,HMO I1CXO)J,f!Th H3 Hal!aJibHhiX 11pH3HaKOB JKTHBHOCTH BOCITaJIHTeJ!b· 

Horo npm~ecca. B noAOCTphiX <Pa3ax 3a6onenaHHH o6meKJ!HHHl!CCKHe rrpH3Ha­

KH nocnaneHHR o6bll!HO ue Bhipa)I(CHhJ: orcyrcrnyroT TeMrrepaTypa, rreifKo­

UHTo3, rroBhllliCHHe C03. Han6onee rroKa3aTCJibHhi C)J,BHrH co cropoHhi 5110• 

XHMHlJCCKHX TCCTOB (H3MeHCHI1H l1pOTCHHOrpaMMhi, ITOJ!0)1(11TCJ!bHbie oca-

)J,Ol!HbiC rrpo6hl H )J.p.). 
)lriH ycnelllHOfO Il!':.OJTHBOpeUH,IJ,HBHOfO Jle'!eHHH He06XO)J,HMO rrpHMCHHTh 

KOMIIJICKC neKapCTB, BKJIIOlJaiOIUHH IlaTOfCHCTI1'1eCKI1e H CI1MIITOMaTI1lJCCKHe 

cpe)J,CTBJ, KOTOpblH BapHa6eJieH 11 L\OJI)I(Cl-1 MCHHThCH B rrpouecce J!C'ICHHR 

KJ)I(!J:Of'O 60JibHOf'O. 
Ilpn rrnaunponaHHH cpoi<OB rrpomnopeun/l,HBHoro Jie'!eHHa Heo6xo)J,HMO 

Y'!llTb!BJTb TOT <tJaKT, 'ITO o60CTpCHHH 06b!'IHO 1-IJCTyllaiOT BeCHOH H OCeHbiO. 

CneiJ,oBaTcJ!hHO, npoTnnopeuH,IJ,HBHoe ne'!eHne JJ:OJ!)f(HO rrpenwecTBOBarh 

BOJMO)I(HbiM o6ocrpeHHHM· qaCTOTa 11 npOAOJ!)I(HTCJ!bHOCTb KypcOB rrpOTH· 

BopeununnHoro ne'leHI1H no o6IUHM np11HU1111aM onpenerrmorca cra,IJ,Heif 3a 

6onenaHHH, ra)l(eCThiO Te'!eHHH rrpouecca B 6ponxax 11 nerKHX, rrponon)I(H 

renhHOCThiO n croH:KoCThiO peMnccnn. OiJ,HaKo Kypcbi ne'!eHI1H rrpono/l,HTCH 
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I1p11 croifKoif peMHCCHH Benymee JHaqem1e rrp11o6peraror Mepbi o6meif 
npoqmnaKrHKH (rrpeKpameHHe KoHraKra c mmhro, pa3npa)l(aromHMH 11 

CCHCH6HJIH3HpyromHMH BCll.ICCTBaMH, 3aKaJIHBaHHe, KOMIIJICKC iJ.b!XaTeJibHOH 

THMHaCTHKH, orpaHHt!CHHC KypCHHll, IJ,HCTa C 6oraTb!M COIJ.Cp)l(aHHCM BH­
TaMHHOB rpyiiiibi B 11 C) . 

9.8. CaHalOpHo-KypoprHoe neqeHHe 

CaHaropHo-Kypopnwe neqeHHe 3aHHMaer Ba)I(Hoe MeCTo B KOMIIJICKCHOM 

JIC4CHH11 fiOJibHb!X XpOHI1'IeCKI1M 6ep11JIJII1030M, TOKCI14CCKHM 6poHX11TOM 11 

JlHIJ, C OTIJ,aJICHHbiMH IIOCJIC):ICTBHHMI1 OCipb!X rropa)I(CHHH. 0CHOBHaH 3aiJ,aqa 

reparr11H CBOIJ.HTCH K rrpenorBpameHHro nanbHeifwero rrporpeccHpoBaHHJI 

namnorH'lecKoro rrpou.ecca. B u.enHx rrpoqmrraKTHKH o6ocrpeHHH 11HcpeKIJ,l1H 

Ba)I(Ha aJporepaiiHJI C IIpOBCip11BaHHCM IlOMCll.ICHWI, nporyJIKaMI1 Ha CBC­

)I(CM B031J.yxe, a raK)I(e npyrHe 3aKaJIHBarolll}fe npouenypbi ( C)I(CiJ.HCBHbie 

Bila)I(Hb!C o6r11paHI1H rena BOIJ,OH KOMHaTHOH TCM!leparypbl, il.YW, 06JII1Ba­
H11JI 11 MOpCKHC KyiiaHHH). 

Kypopmoe rre4eH11e uerrecoo6pa3Ho ocymecrBJIHTb KaK B MeCTHbiX ca­

HaropHHX rryrrhMOHOJIOrH4ecKoro rrpoqmrrH, raK 11 B caHaropHJIX lO)I(HOro 

6epera KpbiMa. MecrHbJe caHaropHH 11 caHarop1111-npoqmrraKropH11 rrepen 

caHa rop11HMH rora crpaHbi 11Meror cymecrBeHHbie npei1MymecrBa, 3aKnro­

qaroml1ecH B TOM, lJTO rrpefibJBaHHe B HHX He rpe6yer BpCMCHI1 Ha aKKJII1Ma­

TH3al(H!(). IJOJTOMy 11X CJICIJ,yer IIpC)J,II0411TaTb Tlp11 HaiipaBJICHI1H fiOJibHb!X Ha 

IlC'ICHHe. 3rHM fiOJibHblM IIOKa3aHb! CaHaTOpHI1, paCIIOJIO)I(CHHblC B JICCHOH 

MCCTHOCTH C fiOJibillHM COLJ;Cp)l(aHHCM 030Ha 11 CMOJII1CTb!X BCll.ICCTB B B03-
AYXC C HCBbiCOKOH BJia)I(HOCTbW. • 

Ha116orree 113V4eHo rre'!eH11e 6onbHhJX npocpeccHoHaJJbHhJMI1 3a6oneBa­

H11HM11 nerKI1X, npOBOJJ:I1MOe B caHarop11JIX lO)I(Horo 6epera KpbiMa, B KO­

rophix 11CIIOJib3YCTCJI KOMIIJICKCHOe B03LJ;CHCTBI1C Ha opraH113M IIpHpOLJ;Hb!X 

cpaKropoB BHCWHeif cpeiJ.hi, npe)l(ne Bcero KJIHMara. KnHMar lO)I(Horo 6epera 

KphiMa, oco6eHHo B rcnnoe speMH ro.o;a ( c Mall no OKTJI6pb BKJJW411TCIIb­

Ho), OTJIHlJaCTCll 6naronpi1JITHb!MH CEOHCTBaMH, II03BOJIJIWll.IHMH B HaH­

fionee nonHOM o6oeMe npoBOIJ.HTb KJ1HMaroneqeH11e: aJpo-, rerr11o- 11 ranac­
corcpanHro. 

0AHI1M 113 rnaBHbJX 3cpcpeKroB KJIHMaronelJeHHn HBnHercH ero Bbipa)l(eH­
Hoe )J,CCCHC11611JII1311pyromee ACHCTBI1C BCJIC):J:CTBI1C CTI1MYJ1HU1111 cpyHKIJ,I111 

CI1CTCMbl Tl1nOcpi13-Hall,noqeqH11KI1. 06JI3a TCilbHbJM JJlCMCHTOM CaHaropHO­

KJIHMaTHlJCCKOTO JIC4C6Horo KOMfiJICKCa R:BJiliCTCJI JieqefiHaJI cpH3KY1lbiY­

pa, nononHJiromaH 11 ycmmsaroman repaneBTI14CCKI1if JcpcpeKr KJII1MarH­
'IecKI1x B031J,CHCTBI1H. 

I10JJ0)1(11TCJlbHhiH JcpcpeKr IIOCJie JJC4CHI1H B CaHarop11HX lO)I(HOfO fiepera 

Kpb!Ma OTMC'IaCTCH KaK no cy6oCKTI1BHhiM CI1MIITOMaM, TaK 11 no OfioeK­

THBHb!M IIOKa3aTCJ1HM, OllpC):ICJIHCMblM C nOMOll.lhW 11HCrpyMeHTaJibHb!X 

MCTO)J;OB 11CCJICIJ,OBaHHll. 0):1biWKa, KalllCJlb, 6orm B rpy.[(HOH KJJCTKe, ro­

JlOBHall fiOJib, nOBhiWCHHaH pa3L(pa)I(I1TCJibHOCTb 11 L\pyrHe IIpOHBJICHI1H 

fiOJIC3H11 y fiOJibllll1HCTBa fiOJlbHbiX craHOBHTCH MCHee Bbipa)I(CHHb!MH, a He­

KOTOpbJC IIaTOJIOfH'ICCKI1C 113MCHCHHJI K KOHUY JIC4CH11H liOJIHOCTb!() 11C'IC· 

3aror. B pe3yJihrare KirnMarone'ICHHH cymecmeHHo yrry'llllaercH BeHrHJIJI­

lUin 11, IIO-BHIJ,HMOMy, COOTHOWCHHe BCHT.HJIJIIJ,}f}f K KpOBOTOKY B JICfKI1X, 

'lTO Hp11BOAJ1T K IIOBhllllCH11!() HaChlll.ICH11JI KpOBH K11C110p0.[(0M 11 yrryq­

lllCHH!() OKI1CJIHTCJlbHh!X HpOIJ,CCCOB B OpraHI13MC. fiOJIO)I(HTCJibHb!C CL(BHTH 

B BCHTHJ1Hl(}f11 JICTKHX H ra30BOM COCTaBe KpOBI1 BCL\YT K finarorrp.HHTHb!M 

H3MCHCHHHM TCMOL(I1HaMHKH, 4TO Bbipa)l(aCTCH B BhlpaBHHBaHHH rrynhca 
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H COCYAHCTOTO roHyca, OT4CTJ1.11BOH TCH)]:CHU.HH K HOpMaJIH3aiJ,.l1H aprepH· 

8JlbHOTO IJ,aBJICHHJI, yMeHblllCHHH cpyHKU.HOHaJihHOH neperpy3KH npaBOTO 

cepnua, ynyqweHI111 coKpamreJihHOif cpyHKUHH MHoKapAa H r.n. Ha116orree 

3<j:>cpeKTI1BHO AJII1TCJlhHOC JlClJCHHC B CaHaropHHX. 

Or.[(aneHHhie pe3ynbrarhi caHaropHo-KJIHMarl14ecKoro rreqeHI1H Ha paH­

HHX CT31J,HHX 3a60JICBaHHH CBH)]:CTCJihCTB yror 0 COXpaHCHHI1 )J,OCTHTHYTOTO 

3cpcpeKra y 6omllll1HCrBa 6oJihHbiX Ha rrporH)I(CHI111 8-12 Mec. E)l(ero)]:Hoe 

nos ropHoe rreqeHHe Ha Kypopre 3aKpenrraer IIOJIO)!<HTCJihHhie CL\BI1TI1 npell.hi­

iJ.Ylllero Kypca, CriOCOfiCTBYH 3aMC)J,JICHH!() 11 cra6HJII13aiJ,I1H BOCnaJII1TCJihHO· 

CKJICpOTHlJCCKOTO rrpouecca B IICTKI1X. 

CaHaropHO-KIII1MaTI14CCKOe neqeHHe Ha lO)I(HOM 6epery KpbiMa He noKa-

3aHo 6onbHhiM c ocrphiMH nopa)l(eHHHMH opraHoB AhiXaHHH 6epHnnHeM 

(ocrpbiC rpaxeofipOHXHThl, OCTpbiC fipOHXOaJibBCOJJHThl, OCTphle fiHCBMO­

HHTbl), a TaK)I(C fiOJibHhiM XpOHHlJCCKHM 6epHIIIIH030M Jtl CTa,[(I1H 11 XpOHH'lC­

CKHM TOKCHlJCCKHM fipOHXHTOM TH)I(CJIOH CTCIICHH, OCJIO)I(HCHHbiX 11HcpCKIJ,I1· 

eii:, CIIOHTaHHbiM IIHCBMOiopaKCOM HIIH TH)I(CIIOH AhiXaTCIIbHOH 11 cep.[(ClJHOH 

HC)J,OCTaTO'lHOCTh!(). 

9.9. 3Kcrrepm3a rpynocrroco6Hocm 

BonpOChl 3KC!ICpTI13hi rpy)J,OCIIOC06HOCTI1 IIpH OCTpbiX HHTOKCI1KaU:HHX 

COCIJ:HHCHHHMH 6ep11JIJII1JI H IIp11 6epHIIIIH03C TCCHO CBll3aHbi C IIpaB11JihHOH 

IJ;HarHOCTHKOH, TH)I(CCTb!() COCTOHHHJI, OC06CHHO cpYifKUHCH )J,biXaHHH H cep­

,[(ClJHO-COCYIJ;HCTOH CHCTCMhi, KOMIICHC3TOpHOH peaKIJ,HCH opraHH3Ma, OCJIO)I(­

HCHlfliMH H OT)]:aJICHHh!MH IIOCIICACTBHHMH. 

fipH peweHHH BOIIpOCOB rpyAoycrpOHCTBa fiOJihHhiX C Bbipa)I(CHHblMH 

CTaAHHMI1 6ep11I1Jlli03a, CHJIHKOTyfiepKyJic3a, C TOKCHKO-XHMHlJCCKHM IIOpa­

)I(CHHCM (IOKC114CCKHH fipOHXHT H rpaHyJIOMaro3), TOKCI14CCKOTO 6pOHXHTa 

H nHeBMOCKnepo3a KpaifHe Ba)I(HO yqecrh, qro o6parHoro pa3BHTI1ll rraroMop­

cponomqecKoro cy6crpara 6e3 ne'leHHn He Ha6nror.~aerca; xapaKrepHbiM HB­

nHercn rrporpecCHpOBaHHC npouecca 11 nocne TOTO, KaK ,[(CHCTBHC JTHOJIOTH· 

qecKoro cpaKropa npeKparHJIOCb. 

0L(HaKO CBOCBpCMCHHOC npeKpall.ICHHC KOHTaKra C fiepHJIJIHCM H CfO 

paCTBOp11MbiMH COCIJ;HHCHI1JIMI1 Ha Ha'laJibHhiX JTaiiaX pa3BHTHH npouecca 

(rrepBaH CTaiJ,HH 6epHIIJII103a H IICrKaH CTCIICHh TOKCHlJCCKOTO fipOHXHTa) 

H npaBI1JihHOe rpyAoycrpoii:crao so MHorHx cnyqaHx MOryr npenompa­

Tl1Tb pa3BHTI1C fiOJIC3H11. 

fipH !IO)J,03pCHI1H Ha 6epHIIIIH03 HJIH Apyme CMelllaHHhiC cpOpMbi, 0 

KOTOpbiX lliJia pC4b BhiWC, HC06XOIJ,HMO 06H3aTCIIbHOe CipOTOC ,[(11HaMlftiC­

CKOC HafiJIW)J,CHHC C IIpHMCHCHHCM peHTTCHOIIOfHlJCCKOTO KOHrpOIIH. 

fipH )J;HafHOCTHpoBaHHI1 Xp0HI14CCKOTO 6epHJIIIH03a, TOKCI14CCKOTO 

fipOHXHTa, TOKCI1KO-XHMHqecKOTO rropa)I(CHHJI (TOKCHlJCCKHH fipOHXHT, 

rpaHyiiOM3T03) He3aBI1CHMO OT TH)I(CCTI1 3a6oneBaHHJI IJ,aiibHCHWHH KOH­

T3KT c 6epHnnHeM H APYTHMH roKCH'lecKHMH semecrBaMI1 AOJI)I(eH fihiTh 

npeKpameH. B Ka)I(L(OM KOHKperHoM cnyqae peUieHHe BonpocoB JKcnep­

TH3hi rpyAOCIIOCOfiHOCTH IIpOBO)J,HTCH )J,11cpcpepeHU.HpoBaHHO. 

f1p11 1 CTa,!:J:HH 6ep11IIIIH03a, a HHOTIJ,a H IIpH ll, HpH Hcpe3KO Bb!pa)I(CllllblX 

TOKCH4CCKI1X 6pOHXHTaX, OTCyTCTBHH )J,biXarenhHOH HC)]:OCTaTOlJHOCTH, /~py­
THX OCJIO)I(HCHHH H COIIYTCTBYWiliHX 3a6oneBaHHH, OTHromaiOUlHX OCilOHIIOH 

npouecc, o6hi4HO y 6onhHhiX rpynocrroco6Hocrh coxpaHcHa. B orJ~CJibllbiX 
CJiyqaHX fiOJibHhlC 6epHJIJII1030M 1 CTaiJ,HH H JICrKOH CTCIICHbiO XpOIIJ1liCCKOTO 

TOKCI14CCKOrO 6pOHXHTa MOryr TlpOUOJI)I(aTb pafiory B KOIITaKlC C lOKCH· 

95 



I 
1

1 

I . 

:ll\11' 

1
11 j 

I 

'!eCK11MI1 BeiUeCTB3MH np11 COOTBeTCTBYJOIUI1X C3HI1T3pHO-r11rl1eHI1'1eCKI1X 

ycrroBI1HX rpyna 11 rmaremHOM Bpaqe6HoM KaHrporre. OnHaKo, KaK npaB11-

rro, na)J(e np11 I craAH11 6ep11rrJJHo3a 6aJJbHhie rronrre)J(ar pau:11oHaJJbHOMY 

rpynoycrpoi1:cTBy, Karna TpynoBoH rrpouecc coorBercrByer <PYHKUHOHaJJh­

HhiM B03M0)J(HOCTHM 60JJbHOrO 11 He npHHOCI1T yruep6a ero 3):\0pOBbiO. 
Pa6ora LLOJJ)J(Hli coorBercrBoBaTb cneUHaJJbHOH 11 o6meo6pa3oBaTeJJbHOi1 

nonraTOBKe 6onbHOro, era npo<Pecc11oHaJibHhiM HaBhiKaM 11 Bo3pacry. 

Bo Bcex crryqaHx nponmonoKaJaHa pa6oTa c JJJ06hJMI1 TOKCHtieCK11MI1 Berue­

CTB3MI1, IIhJJlhiO, CBH3aHHaH C <PI1311'1eCKI1M HanpH)J(CHI1eM, B CMeHhl, C BbJe3-

):\aMI1 B AJJI1TCJJhHhie KOMaHAHPOBKI1. Ecrr11 np11 TpynoycTpoiicrBe cHI1)J(aercH 

KBaJI11<l>11KaUHH HJlli HMeiOTCH 3Ha'IHTeJJbHbJe orpaHH'IeHHH TpynoycrpOHCTB3 

60JJhHhiX B CBH311 C MaJIOH KBaJJH<i>I1Kal.{I1CH, TO TaKHC JJ11U:3 110):\.'le)J(aT Hanpa-

BJJemno Ba BT3K. 
Ll.rrH JT11U: MOJTOAOI'O H cpenHero B03pacra rrp11 TpynoycrpoH:cTBC cnenyeT 

Y'!HThiBaTb B03MO)J(HOCTH 11x npoH3BOACTBCHHOro pocTa, norryqeHHH HOBOH 

KBaJm<PI1K3UI1H. 3TH rroJTo)f(eHHH non)J(Hhi y'IHThiBaThCH np11 orrpenerremm 

WIH HHX cpoKa 11HBaJII1)l;HOCTI1. 
ooJJbHhiC c Bhipa)J(eHHhiMI1 <PopMaMI1 6epYIJJJJH03a, cMernaHHhiMI1 <Pop­

MaMH TOKCHKO-XHMI1'1CCKHX TIOpa)J(CHHH, 11p11 TOKCH'IeCKOM 6poHXHTe 11 ITHCB­

MOCKllCp03e C HaJJH'!HeM 6pOHX03KTa30B li '!aCTh!Mll o60CTpeHHHMli xpOHH'Ie­

CKOH rrHeBMOHI111, conpoBO)J()l;aJOIU11MI1CH AhiXa TeJTbHOH HenocraTO'IHOCThJO, 

rrerOlJHbiM cep)l;UCM HJlli CilOHTaHHhiM IIHeBMOTOpaKCOM, LLOJJ)J(Hbl HanpaB­

JJHTbCli Bo BT3K AJJli ycTaHOBJJCHI1H 11HBaJH1AHOCTI1. H OTACJJbHhiX cny•-JaHx 

LLJJ.H TaKOrO pona 60JJbHh!X MO)J(CT 6bJTb peKOMCH):\OBaHa JJCrKa.H HaLLOMH3H 

pa6oTa, COrJJaCHO 11X TpyAOBh!M HaBhiKaM. 
He peKoMeHnyeTcH uaJJbHCHlill!H KOHTaKr c 6ep11JJJTI1CM 11 ero pacTBO-

pHMhiMH COC}.l,I1HCHI1HMI1 IIOCJTC rrepeHeceHHOH OCipOH 11HTOKCMKaUI111, }.l,a)J(C 

rrp11 ITOJJHOM o6parHOM pa3BI1T11l1 rraTOJJOrH'ICCKOrO npOUCCCa B opraHH3MC, 

TaK KaK B03MO)J(H3 CCHCI1611JJM3aUMH K yKa3aHHh!M BCIUCCTBaM. 
EonhHhiC c nociiCL\CTBI1RMM ocTpbiX TOKCI1'1CCKMX nopa)J(eHMH 6epHn­

JJHCM M JICI'O'IHhJM 6epHJJJIH030M 11MCIOT npaBO H3 TIOJJY'ICHMC B03MCIUCHHH 

yruep6a, Tlp11'111HCHHOf0 11X 3;:l,Op0Bhl0. IJOJTOMY Tlp11 HaJJI1'1HH COOTBCTCTBYIO­

IUCrO HanpaBJICHMH a)J,MI1HHCTp3UI1ll, npo<l>C0103HOH opraHI13aUMH 11pCL1,11pHH­

TMH MJIM cyna 11 aKra paccJrenoBaHMH npo<P3a6oneBaHMH BT3K onpenerrHer 

MM cTeneHb yrpaThi o6wei1 11 npo<PeccuoHaJihHOH Tpynocnoco6HOCTM B npo­

ueHrax B COOTBCTCTBI1H C OCHOBHhlMH IIOJJO)f(CHI1HMH MCTOAJ.f'ICCKMX yKa-

3aH11H "() nopHJl.KC onpenenermH creneHI1 yrparbr npo<PeccuoHaJJbHOH rpy­

n.ocnoco6HOCTM (B npoucHTax) npu OCBMt~ereJibCTBOBaHMM BO BT3K pa6o­

'IHX H cny)f(awux, nonyqMBlill!X yse'IbC, ;m6o l1HOC noBpC)f()l;CHHC 3L\OpOBbH, 

CBH33HHOC C 11X pa6oroii:", yrBCp)f():(CHHblX Tip11K330M MMHHCTCpC1B3 COUI13Jlh­

HOrO o6ecne'ICHMH PC<I>CP N° 8 or 24 HHBapH 197-2 r. 

10. KJ111HI1KA, )li1AfHOCTI1KA 11 JlEIIEHI1E UOPA)I{EHHI".i 
KO)I{M 11 CJ111311CThiX 

I 0.1. Kn11HHKa 6ep11IIJTHCBbiX ;:J,epMaT030B 

XapaKTCp, qacrora M pacnpocrpaHCHHOCTh 6ep1111JIMeBhlX nepM-aT030B 

OilpCACJTHIOTCH ypoBHCM HCTIOCpCL\CTBCHHOrO npOM3BO}.l,CTBCHHOrO KOHTaK­

ra C COCAJ1HCHI1HMI1 6epMJJJ111H II 11X arperaTHhiM COCTOHHHCM. TaK, paCT­

BOp11MbiC COC}.l,I1HCHI1H 6ep11JJ,1HH ( <PTop11CTblC, cepHOKHCJlb!C, COJIHHOKHC-
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JJble, YKCYCHhiC H npyme COJJH) 11p11 IlOila;:J,aHI111 Ha KO)J(Y Bhi3biBaKJT pa3BH­

THe KOHT3KTHhiX }.l,CpM3T030B, 3K3CM H H3B. llpaKTH'ICCKH HepaCTBOpHMbie 

COe)l;HHeHHR ( OKI1Ch, rHApOOKHCb, MeranJJI1'1eCKHH 6ep11JJJJHH H Ap.) rrp11 

AOCTaTO'IHOH creneHI1 11X 0'111CTKI1 OT ITp11MCCCH COJJeH raKI1X rropa)f(CHHH He 

Bbi3hrBaKJT. Ha6nwnawrcH JJ11lllh eMHI1'1Hbie cnyqa11 KO)J(HbiX rpaHyneM 

IIp11 BHenpeHMM B rrry60KI1C KO)J(Hb!e IIOBpC)J():(eHHH OKI1CH 11 MeT3JIJJH'IC­

CKOrO 6epnrrmm. 

llOLJ,TBCp)f(}.l,eHMeM pOJJH CTeiieHI1 KOHTaKTa C COCMHeHI1HMI1 6epHJJ­

JJHH B 11pOHCXO)J()l;eH1111 ACpMaT030B HBJJHeTCR pacnpeneneHI1C 60JibHbiX 

no npo<j>eccMI1 11 xapaKrepy JIOK3JII13aUHI1 rropa)J(eHMH. Eepi1JIJIHCBbiMH 

Ll,CpMaT033MI1 11pC11MYWCCTBCHHO 6orreKJT pa6o•me OCHOBHbiX npo<j>ecCI10-

H3JibHbiX rpyrrrr, 11MCIOIIUfC HaM60JJblill!H KOHTaKT C paCTBOp11MblMI1 COCM­

HCHI1HMI1 6ep11IIJI11H. Ha116onee rronBep)J(eHhi 6ep11nnHeBhiM nepMaro3aM 

pa6o'!He co cra)f(eM pa6orhi no onHoro rona, JTO CBH33HO c HI13KI1M ypoB­

HCM rrpo<j>eCCI10H3JibHhiX 3HaHI1H 11 OTCYTCTBHCM H3BbiKOB B pa60TC, 'ITO 

11p11BO}.l,HT K lJaCThiM HapyweHHHM IIpaBI1JI TCXH11KI1 6e30II3CHOCTH. qall.(C 

BCCrO 6ep11JIJJI1CBbiC ACpM3T03bl B03HI1KalOT B re'ICHHC rrepBOrO MeCHI.(a 

pa6orhi. B nocnenyJOIUCM qacrora 11x ITOHBJ1CHI1H y6hiBaer. IIocJie nony­

rona pa60Tbl peri1CTp11pyiOTCH CA11HI1'1Hb!C HOBbie CJIY'I311 6epHJJJJI1CBbiX 

ACpMaT030B 11 3K3CM. 3aBHCI1MOCTb '!aCTOTbl B03HHKHOBCHI1H .li3B OT CTa)f(a 

TaKaH )J(C. )TO CBH3aHO C TCM, 'ITO M11KpOrpaBMbl, HBJJHIOII.(I1CCH 06H3aTCJ1b­

HblM YCJJOBHCM B03HI1KHOBCHHR H3B, Ha116onee '13CTbl y pa60'IHX, 11MClOIUI1X 

M3JihiH era)!( pa6orbi. 

CeJOHHOCTb npM 6epi1JJJJHCBbiX nepMaroJax Bhipa)f(eHa Hepe3KO. Ha6nJO­

gaercH JIMillb yqaweHI1C pCU:11AHBOB ACpMaTHTOB M 3K3CM B JJCTHHH rrepHO}.l, 

B CBH311 C YCI1JICHI1CM 110TJII1BOCTI1 11 Mau;epaU:H11 KO)J(I1, OIIpC}.l,CJJHIOII.(HX yse­

J111'1CH11C 11pOHI1l.(aCMOCTI1 COCL(I1HCHHH 6ep11IIJ1HH. 

XapaKTcpHa JIOKamnaUHH 6epHJJJJHCBhiX nepMaT030B rrpe11MYIUCCTBCHHO 

Ha OTKpb!Tb!X yqacrKax KO)J(HOrO IIOKpOBa. Ha116onee qaCTO IIOpa)J(aKJTCH Tb!JI 

K11CTI1 M crH6areJibHaH IIOBCpXHOCTb HH)J(HCH rpem rrpeAf!JIC'IHH. HepeAKO 

BCTpeqaJOTCR nopa)f(CHI1H KO)f(l1 JJ11U:a 11 we11. OrMeqawrcH coqeraHHbre rropa­

)J(CH11H pa3JJ11'1HhiX yqacrKOB KO)J(Horo rroKpoBa. YKa3aHHaH noKaJIH3ai.UIH 

6ep11IIJJI1CBbiX nepMaT030B o6ycJJOBJICHa HCA0CT3TO'IHOH 3311.(11TOH 11X cpeACT­

BaM11 11H}.l,HBI1L(yaJJbHOH 3allli1Tbl ( CIICI.(OL(C)f():(OH) . 

PacrrpocTpaHeHHOCTb rropa)J(CHI1H np11 6ep11JIJII1CBbiX nepMamrax pa3-

JJH'!Ha, tJall.(C OHa orpaHI1'1HBaCTCH 06JI3CTb10 KOHTaKTa C C0CA11HCHMCM 6e­

pMIIJIIUI. OnHaKo 11p11 Bo3neH:crnMI1 6onbrnoro KOJJI1'1ecrBa coelli1HCHI1H 6e­

p11nni1H, np11 pa3BI1TI111 ITOBhii!lCHHOH 'IYBCTBI1TCJibHOCTI1 K 6ep11JIJ1HIO H 

pe3KO Bblpa)KCI!HOM rHUepr11}.l,p03C B03MO)J(H0 pa3BI1I11C pacrrpocrpaHeH­

HhlX Bb!Cblfi3HI1H 11 Ha yqaCTKaX KO)f(HOrO IIOKpOBa, 3alUI1U1CHHbiX CJ13. 

CrpyKrypa 6epMJJJII1CBblX }.l,CpMaT030B TCCHO CBH3aHa C YCJIOBI1HMI1 rpy-. 

}..1,3, KOTOpbie OIIpC}.l,CJIHlOT CTCIICHb KOHT3KTa pa6oraJOII.(I1X C TCXHOJIOrH'Ie­

CKI1MM pacmopaMI1. H nepHOL~ llYCKOHaJJaAO'IHb!X pa6or, xapaKICp113YlO­

lUMXCH BbiCOKOH CTCIICHbiO KOHTaKTa pa60'II1X C COC}.l,I1HCHI1HMI1 6ep11JIJIHH, 

B CipyKrype 6epMJIJJMCBhiX ):(CpMaT030B npeo6JiaL(aiOT KOHT3KTHbiC, HCaJJ­

nepr11'1CCKI1C <j>opMbC H3Bbl 11 <j>OJJJIHKYJIHpHO-y3CJJKOBb!C nepMaTHTbl. llo 

Mepe yny'IWCHI1R yCJIOBI1H Tpyna, YMCHbillC!l11H CTCITCHM B03ACHCTBI1H CO­

€MHCHI1H 6epMJIJJI1H 06II.(CC 'IMCJIO nepMaT030B CHI1)J(aCTCH, rrp11 JTOM npeo6-

Jia):\310T anrrepr11'1CCKI1C tPOPMhl nopa)f(CH11H: 3p11TCMaT03HO-BC311KYJJO-Ilaiiy­

JIC3Hb!C ACpM3THTbi 11 JK3CMbl. 

oepMIIJJHCBhlH KOHT3KTHhiH ACpMaTMT pa3BI1B3CTCH B MCCTaX HCITOCpen­

CTBCHHOrO B03):\CHCTBHH COJJCH 6ep11HJJHR qepe3 HeiipOAOJI)f(I1TCJ1bHb!H na­

TCHTHbiH nepMOA, paBHhiH B CpCAHCM 7-20 ~yr. B 3aBHCI1MOCTI1 OT MOp<j>OJT0-
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fHH KO)f(HblX Bb!CblilaHHH pa3JIH'la10t: 3pHICMaT03HblH nepMaTHT, 3pHICMa· 

T03HO·BC3HKYJIC3HblH, 3pHICMaT03HO·ITarryne3HblH H <f>onnHKYJIR.pHO·Y3CJI· 

KOBb!H. 

3pHteMaT03HbiH .o;epMaTHT pa3BHBaetCR. 'lame y pa60'lHX, HMCIOIUHX 

KOHtaKr c a3p030JIR.MM coneii 6epHnnHR.. HaH6onee '!aero OH noKanHJY· 

ercR. liamru:e, mee, ThinbHOH cropoHe KHcreif H rrpe.o;nne'lbR.X. XapaKrepH· 

JyetCli B03HHKHOBCHHCM 3pHICMbl B MCCTC KOHTaKTa C COCJUiHCHHR.MH 

6epHJIJIHR.. 3pHteMa OTnH'laCTCR. R.pKOCTblO OKpaCKH H He60JiblUOH OTC'lHO· 

CTblO. fpaHHI.(bl ee HC'lCTKHC. 3pHteMaT03HOC rropa)f(CHHC BCK BC,Il;CT K 803· 

HHKHOBCHHIO TMIIH'!HOH KaptHHbl "socrranHTCJlbHblX O'!KOB ". Ha KO)f(C rr6a, 

lUCK H lUCM 3pMteMa o6b!4HO HMCCT JIHHCHHOC paCITOJIO)f(CHHe, COOTBCTCTBYIO· 

mee rpaHMu:e rrpMneraHMR. K KO)f(e maiTO'!KM H sopoiHMKa. Te'!eHHe 3pHre­

Mat03HOro .o;epMaTHra pa3JIM4HO. B HCKOIOpblX CJiytlaR.X B03HHKaer Kpar­

KOBpeMeHHaR. 3pHteMa JIMIJ,a, Ha6niO.o;aeMaR. qacro y pa604HX rrocne oKOH'la· 

HMR. CMCHbl. 4epe3 10-12 4, rrpOHCXO):IHT IIOJIHOe o6patHOe pa3BHTHC BOCITa· 

nHrenhHOif peaKUHH. 

Y 60JiblUHHCTBa 60JibHbiX 3pHICM3T03HblH .o;epMaTMT .D;Cp)f(HTCli OKOJIO 

4-5 cyr. llpH I1p0):10Jl)f(CHMH KOHTaKta C COC,Il;HHCHHR.MH 6epHJUIHR. 3pHIC· 

M3T03HblH nepMaTHT MO)f(CT pei.(H,D;HBHpoBatb. KliHHH'lCCKaR. KaptHHa B 3TOM 

cnyt~ae rrpHo6peraer 4eptbi xpOHH'!ecKoro- socrraneHHR. KO)f(H H xapaKre­

pM3yercR. 6onee yrropHbiM re'!eHHeM Ja6onesaHHH H HanH'!HeM Jy.o;a. Y rrono­

BHHbi 60JibHblX C 3p.HTeMat03HblM ,ll;CpMaTHTOM MO)f(CT Ha6JIIO,QatbCR. CCHCH6M· 

nHJaUHR. K 6epHnnHIO. 

3pHteMato3HO·Be3HKyno-rrarryrreJHhlif aepMatHt - HaH6onee pacrrpocl· 

paHeHHaR. <f>OpMa KOHTaKtHblX 6epHJIJIMCBblX .QCpMaTHTOB; B03HHKaer 'lame 

IlpH KOHtaKTC C KOHI.(CHtpHpOBaHHbiMH pactBOpaMH COJICH 6epHJIJIHH. 3ro 

Ja60JICBaHHe xapaKrepM3YCTCR. B03HHKHOBCHHCM OrpaHM'lCHHbiX JpHICMa· 

T03HO·BC3HKYJIC3HblX H 3pHTCMaT03HO-ITarryne3HblX BbiCblilaHHif, pacrrona­

raiOIUHXCH 'lame BCCfO Ha TbinbHOH CtOpOHe KHCTCH H HH)f(HCH rpetH CfH· 

6arenbHOH rrosepXHOCTH rrpe.QITne'lHif. B te'leHHK 6oneJHM 6biBaiOr peUH.QH· 

Bbl. llpH He.QOCtaTO'lHOM JIC'!CHHH H HerrpaBHJibHOM rpy.QoycrpOHCTBC B03· 

MO)f(Ha rpaHc<f>opMai.(HH JTOfO .QCpMaTMTa B 3K3CMy. 

<J>onnHKYJIHpHO·Y3CJIKOBbiH .QepMaTHT B OTnH'lHC OT npyrHX <f>opM 

Ja6oneBaHHR. - rrpeHMYIUCCTBCHHO KOHTaKTHaH HeanneprH'lCCKaR. pa3HOBH.Q· 

HOCTh aepMarHros. B 6onhiUHHcrse cnyt~aes oH noKanHJyercR. Ha crM6arenb­

Hoif rrosepxHocTH HM)f(Heif rperM rrpearrne'!Hif. BoJHHKaer 'lame y pa6o'lHX, 

HMCIOlUHX KOHTaKT C IlbinblO H KpHcrannaMH COJICH 6epHJinHli. HaJBaHHe 

yKaJblBaer Ha noKanHJaU:HIO yJenKOBbiX JneMeHros - <f>onnMKYJihi. 113pe.o;Ka 

B03MO)f(H0 pa3BHTHC rrarrynO·BC3HKYJIC3HbiX 3JICMCHTOB B yctbC <f>OJUIHKyna. 

PaJMep yJeJIKOBhiX JJieMeHros sapbHpyer or 6ynaBO'lHOH ronoBKH .o;o Men­

Koif ropoiUHHhi. User HX JaBHCHT or .o;asHocTH BbiCblilaHHif. CpaJy rrocrre 

IIOR.BJICHHR. - Y3CJ1KH R.pKO-KpaCHbiC, BIIOCJICL(CTBHH ITO Mepe CTHXaHHR. 

OCipblX R.BJlCHHH llOR.BJlR.IOTCR. CHHIOIUH0-6arpOBblC If CHHIOlUH0·6ypblC OTTCH· 

KH. XapaKtepHo HJOJlHposaHHoe pacrroJlO)f(CHHe JneMeHTOB, orcyrcrnHe 

CKJIOHHOCTH HX K CJIHR.HHIO. llp11 'laCTOM peU:H.QHBHpOBaHHH Bb!Cb!llaHHH 

BOJMO)f(HO rroHsneHMe JpHreMaroJHoro <f>oHa MC)f(L(y yJenKaMH, 'ITO .o;enaer 

3TY <f>opMy .o;epMaTHta CXOL(HOH C 3pHICMaT03HO·ITarryne3HbiM .o;epMaTHTOM. 

EepHnnMeBaR. JKJeMa JaHHMaer sropoe Mecro rrocne .o;epMatMta s 

CtpyKtype 6epKJinHCBbiX L(CpMaT030B. llepBH'lHaR. 6epHJUIMCBafl 3K3CMa 

Ha6JIIO,QaetCR. pe.o;KO. 06bi'lHO OHa R.BJIHCTCH CJICL(CTBHCM anneprH'!CCKOfO 

6epHnnHesoro .o;epMarura. HaH6onee '!aero JKJeMaroJHbie BhiChmaHHR. 

JIOKanHJYIOTCH Ha TbinbHOH CTOpOHe KHCTCH y OCHOB3HMR. 6onblll0f0 ITanbiJ,a. 

XapaKrepHo soJHHKHOBeHHe orpaHM'!CHHhiX, Hepe.o;Ko HH<f>HnhrpHposaHHhiX 
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3pHteMaroJHO·Be3HKyno·CKBaM03HhiX O'laros. BeJHKYJlR.UHR. R.BJlHetcH rrpH· 

3HaKOM o6ocrpeHMR. 3K3CMaT03HOf0 rrpOU:CCCa H COilpOBO)f(L(aCTCR., KaK 

rrpaBHJIO, B03HHKHOBCHHCM Jyna pa3JIH'lHOH HHTCHCHBHOCTM. BHe 060CT· 

peHHli 6epHJIJlHCBali 3K3CMa 06b!'lHO npencrasneHa orpaHH'lCHHblMH 3pH· 

TCMaT03HO·CKBaM03HbiMM O'laraMH C yMepeHHO Bblpa)f(CHHOH MH<f>HJibT· 

-paUHCH, MHOfO'lHCJlCHHblMM rpeiUHHKaMH llO xo.o;y CCTCCTBCHHbiX CKJla):IOK 

KO)f(H. K npH3H3KaM 3K3CMaT03HOf0 npouecca OTHOCHTCR. HanM'lHC OT):Ia· 

JlCHHblX OT OCHOBHOfO O'lara Bb!CblilaHHH: 3pHICMaT03HblX 11 3pHICMaT03HO· 

BC3HKyno-nanyne3HhiX ( annepm.o;bi) . 

EepHHJIHeBali 3K3eMa - annepmqecKoe, '!aero peU:H/:IKBHpyiOmee Ja6o­

nesaHHe. llp11 Hepau:HoHanhHOM ne'leHHH, HenpaBKJibHOM rpynoycrpoifcrne, 

HanH'lHH COilYTCTBYIOlUHX 3a6oneBaHHH HepBr!OH CHCTCMbl, )f(CJiy.o;Ka, KH· 

lllC'lHHKa, rre'leHH, plllla anneprH'lCCKHX Ja6onesaHHH KO)f(H ( JITM.o;epMO· 

<f>Hmll) B03MO)f(CH rrepexo.o; 6epHJIJ1HCBOH 3K3CMbl B IIOJIH3THOJIOfM'lCCKYIO, 

xa paKrepl13YIOlllYIOCH llOJIHBaneHTHOH CCHCH6HJIH3ai.(HCH, nepMaHCHTHblM 

TC'lCHHCM, pC3HCTCHTHOCTblO K JIC'lCHMIO. 

H3Bhi HaH6onee pacrrpocrpaHeHbl rrp11 soJneifcrBHH 6onblllHX KOHU:eHr­

paUHii 6epKJIJJHH. l!actOTa HX B03HMKHOBCHHH Henocpe.o;CTBCHHO CBH3aHa C 

M11Kp0tpaBM3TH3MOM. 803HHKaiOT OHM Ha MCCTe KO)f(Hb!X IIOBpC)f(.QCHHH, 

JarpH3HeHHhiX conHMM 6epKITnHH, 'lame Ha nosepxHocrH nanhu:es pyK B 

CBR.311 C HX 'laCTbiM paHCHHCM. 

Tel!eHHe 6epHnnHeBbiX HJB .o;nHrenbHOe. BoJHHKaiOr OHM nocne HHKy6a­

I.J.HOHHoro nepHo.o;a npOL(OJI)f(HTCJlbHOCTblO OT OL(HOH .[(0 HCCKOJibKHX HCL(CJib. 

BHa'!ane Jto ocrposocrranHTCJlhHOe nopa)f(eHHe KO)f(H c Bhipa)f(eHHOH rrepH· 

<f>ep114CCKOH peaKI.(HCH. Kpall li3Bbl B JTOT rrepHOL( OTC'lHbi, Ha ,[(He - fHOH. 

f'. TC'ICHHCM BpCMCHH, ITO Mepe CTHXaHHR. OCiphiX HBJlCHHH, y li3Bbl <f>opMMpy­

CTCH llJlOTHbiH BaJlHKOo6pa3HbiH Kpai:f, OKpy)f(alOIUHH Kparepoo6pa3Hb!H 

.o;e<f>eKT. BHyrpeHHHH Kpai:f R.3Bbl OTBCCHbiH, HCCKOJlbKO llOL(HR.ThiH y OCHOBa­

HHli. Csepxy li3BO'!Ka o6hi'IHO rrpHKpbna llJlOTHOCHMmeii cepo3Ho-reMop­

parH'ICCKOH KopKoii, crrerKa Jarra.o;aiOmeii B ueHrpe. H pKo-socrranHrenbHhiH 

UBCT H343JibHOrO nepHOL(a CMCHliCTC.R B JTO BpeMR. CKHIOillH0-6yph!MH H 

6ypbiMH OTTCHKaMH. B 3TOT nepHOL( H3Ba npe.o;craBJlHCT THTIH'lHYIQ KaptHHY 

"ntH'IbCfO FJ133Ka ". 

llpH rHCTOJlOfH'ICCKOM HCCJICL(OBaHHH KpaR. H3Bbl 06Hapy)f(eHO HanH'lHC 

B JIIHUCpMe OKaHT03a C rHI1CpKepat030M 11 JlHM<f>OI1Jia3MOI.(HiapHOfO MH 

<f>HJlbtpara C KOJIJiareHOBhlMH BOJlOKHaMH B IIOL(Jle)f(aiUeM CJIOC. Py61.(e· 

BaHHC np<.<HCXO):IHT caMOI1pOH3BOJibHO 4epe3 2-3 MCC C o6pa30BaHHCM TH· 

llH'lHOfO "mraMITOBaHHOfO py6ua". llpH JTOH <f>opMe KO)f(Hh!C I1p06h! C pac 

TBOpHMbiMH COC)l,I1HCHHHMH 6epHJ1JlHH OtpHU:ateJibHbl. 

}i3Ba B CT3llHH "IITH'IbCrO rJI33Ka" KJIHHH'lCCKH CXO):(Ha C npyrHM 6epMJI· 

rrHeBbJM nopa)f(CHHCM KO)f{H -rpaHyneMoii. CJiy'laH B03HHKHOBCHMR. KO)f(HbiX 

6epHm!HCBhiX rpaHyJicM 4pC3Bbi'IaHHO pe.o;KH. OHM Moryr rroR.BJlliTbCH Ha 

MCCTC TIOpC30B KO)I(Jl OCKOJIKaMH JIIOMHHCCI.(CHTHbJX JiaMTI npH llO!la.o;aHHH 

OKHCH H MCT3JIJll!lJCCKOf0 6epHJIJlHH B rnyOOKHC KO)f(Hb!C llOBpC)f(L(CHHH y pa-

604HX, 33HliTbiX B rrpOH3BOL(CT!3C JTHX COC)l.I1HCHHH 11 113):\CJIHH H3 HHX. llocne 

):IJlHTCJlbHOrO CKpb!TOfO I1Cp110):Ia - OT HCCKOJibKI1X MCCHI.(CB ,[(0 ):ICCHTKa 

net -- B OCHOBaHHH py64!1Ka Ha MCCTC 6b!Bil1Cf0 IIOpe3a ( tpaBMbl) llOHBJIR.CT· 

CH y3eJIOK ITJIOTHOJJiaCTII'lCCKOH KOHCHCTeHI.(HH pa3MepOM OT 6ynaB04HOH 

roJIOBKH no <f>aconH. XapaKrepHo 3arraueHHe u:eHrpa 11 HanH'!He s ero o6nacr11 

rrnorHOCl1llHIUei1 'lelllyHKH·KOpK!i. User yJnos sapbHpyer or 6arpoBO..Cl1· 

. HIOlllHOro no renecHoro. [paHyneMa o6bi'lHO Ha .o;Be rpem rrorpy)f(eHa B 

TOITIUY KO)f(li. Ha BH)l.I1MOH ·nosepXHOCTH 06bJliHO HMCCTCH paCTHHYThiH 

HH<f>HJibtpaTOM py64HK Ha MCCTC 6b!BillCf0 KO)f(HOfO IIOBpe)f(,ll;eHHH. 
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Ilpu fHCTOJIOfH'IC<;KOM HCCJIC,[(OB3HHH rpaHyJieM B .D;CpMe Hafimo.o;aeTC.II 

XpOHH'ICCKOe BOCITaJICHHe C ofipaJOBaHHeM fiyrapKOB C HeKp030M B U:eHrpe, 

pa3p3CT3HHeM pe.D;KHX 3ITHTeJIHOH,[(HbiX, BepereHOOfipa3HbiX KJieTOK C e.D;H­

HH'IHbiMH MHoron.o;epHbiMH KJierKaMH THna KneroK liaHrraHca. KO)KHaH rpa­

HyneMa 'lacro ca'leraercn c rpaHyneMaroJHaii <flopMoii nero'IHaro 6epunnHo­

Ja. Ka)!(Hbie npofibr c pacrnopHMbiMH coe,~J;HHeHHHMH fiepHJIJIHH, KaK npaBH· 
JIO, pe3KO ITOJIO)!(JfTCJibHbi. 

Ha6mo.o;arorc.11 e.o;HHH'IHbie cnyqaH KO)!(HbiX rpaHyneM y 6onbHbiX c rpa­
HyneMaraJHaii <flapMOH IlCfO'IHOfO 6epHJIJIH033, 'ITO ITO.D;IBep)!(.D;aer B03MO)!(· 
HOCTb HX fCM3TOfCHHOrO B03HHKHOBCHH.II. 

1 0.2. JlHarHOCTHKa 6epHJIJIIfeBbiX .o;epM3T030B 

IlpH .D;HaruocrnKe 6epHnJIHeBbiX .o;epMaro3oB ueo6xo.D;HMO pyKoBo.o;cr­
BoBarbC.II CJie.D;yiOIUHMH OCHOBHblMH KpHrepHHMH: 

- HaJIH'IHe ITpOH3BO,[(CTBeHHOrO KOHT3KTa C 6epHJIJIHCM H era COe,[(HHC· 
HHHMH; 

- B03HHKHOBCHHe 3360JieBaHH.II ITOCJie Haqana pafiOTbl C COC,[(HHCHH.IIMH 

6epHJIJIH.II If OTCYTCTBHe KO)!(HOH IT3TOJIOfHH (3K3eMa, .o;epM3THTbl) ,[(0 ITO· 
cryrrneHH.II Ha pa6ory; 

- xapaKrep KJIHHH'IeCKHX llpO.IIBJICHHH If JIOK3JIH3aUH.II 3a6oneBaHHH; 

- xapaKrep Te'leHHH 3a6oneBaHHH B rrepHo.o; pa6arbi, B ornycKe H rrpH 
HCKJIIO'ICHHH rrpOH3BO,[(CTBCHHOfO KOHTaKra C 6epHJIJIHeM; 

- HaJIH'lHe CXO,[(HbiX KQ)!(HbiX rropa)!(eHHH y .o;pyrHX pa6oqux ,[(aHHoro 
u:exa, pa6o'lero Mecra; 

- ITOJIO)!(JfTCJibHbie KO)!(HblC llpOfibi C paCTBOpHMbiMH COC,[(HHCHH.IIMH 
6epHJIJIH.II. 

TaK K3K KIIHHH'ICCKHe llpO.IIBJieHH.II 6epHJIJIHCBbiX .D;epM3T030B He HMCIQT 
ClleU:H<flH'leCKHX 'ICpT, .D;HarHOCTH'IcCK3.11 i.lCHHOCTb HX HeBeJIHKa. JliTR ,[(HarHO· 

CTHKH 6epHJIJIHCBOrO .D;epM3T03a B3)!(HO YCT3HOBHTb CB.II3b KO)!(HOrO rropa)!(e­
HH.II C KOHT3KTOM C COe,[(HHeHH.IIMH 6epHIIJIH.II. B CBH3H C 3THM oco6y10 Ba)!(· 

HOCTb DpH06peraer 
1 
'ICTKOe 3H3HHe TeXHOJIOfH'IcCKOfO rrpou:ecca, YCIIOBHH 

rpy.o;a If ,[(CHCTBYIOIUHX npo<fleccHOHaJibHhiX Bpe.D;HOCTeH Ha OT,[(eJibHbiX pa6o­
'lHX Mecrax. lioKanHJaU:HH nopa)!(eHHii Ha orKpbiThiX yqacrKax KO)!(Horo 

llOKpOBa - Ba)!(HbiH .D;HarHOCTH'IeCKHH llpH3HaK, TaK KaK CJIY)!(HT ,IJ;OKaJa­
reJibCTBOM KOHraKTHoro rryTH pa3BHTH.II AepMaroJa . 

Eonb!IIoe .mmrHocrH'IeCKoe JHa'leHHe HMeer HJy'leHHe xapaKrepa re'!eHHH 
.o;epM3T03a. IlO.IIBJICHHe BbiCblil3HHH B nepHO}J; pafiOTbi, YIIY'lliiCHHC B Bb!XO,IJ;· 

HbiC ,IJ;HH H ITOJIHOe o6parHOe p33BHTHe B nepHO}J; ornycKa, peUH,IJ;HBHpOBaHHe 
AepMaroJa rrocne B03BpameHHH Ha pa6oqee Mecro - Bee Jro no,~J;rBep)!(}J;aer 
ponb npo<fleccHoHanbHbiX <flaKropoB B npoHCXO)!(,IJ;eHHH AepMaroJa. BbiHBJie­

HHe rpyrrnOBbiX, O,IJ;HOTHllHbiX rropa)!(eHHii y pa60'IHX OAHoro u:exa o6nerqaer 

,IJ;HaruocTHKy, xonr ITO.IIBJieHHe e.D;HHH'IHhlx cnyqaeB (rpaHyneM) He HCKJIIO 
qaer Hx rrpo<fleccHoHamHoro xapaKrepa. 

flpH ,[(H3rHOCTHKe 6epHJIJIHeBoro ,/J;CpMaTHra If 3K3eMbl HCXO,IJ;HbiM YCJIO· 
BHCM ,IJ;OJI)!(Ha fihiTb llOJIHaH }'BepeHHOCTb B OrcyrCTBHH 3THX fioneJHeif y 
pafioqero ,[(0 Haqana KOHTaKra C 6epHJIJIHeM H era COC,[(HHCHH.IIMH. IlpH 

KJIHHHKO-MOp<flonorH'IecKOH ,[(H3fHOCTHKC ,!J;epMaTHTOB B<f)!(eH yqer rrepBH'I­

Hb!X JJieMeHTOB. flpH pa3BHTHH 3pHTeMaT03HO·Be3HKYJIO-ITanyiTe3HOfO ,1J;ep­

M3THTa BOJMO)!(Hhi JarpyAHeHH.II B .D;H<fl<flepeHu:HallHH HX c 3K3eMoii. B JTHX 

cnyqa.11x peKoMeH.o;yercH PYKOBOAcrBoBarbcH KnaccHqecKHMH OTJIH'IHrenh­

HbiMH npH3HaKaMH AepMarHra H JKJeMbi. HeManoBa)!(Hoe 3Ha'leHue B ycra­

HOBJieHHH llpH'IHHbl ,1J;epMaTo3a HMCIQT KO)!(Hbie ITpOfibi paCTBOpHMbiMH C0-
100 

e,!lHHeHHJIMH 6epHJIJIHft. 3TH npofihi BOCDpmt3BO,[(HT eCTCCTBCHHbiH KOHTai<T 

OpraHH3M3 C annepreHOM H CllOC06CTBYIQT BbiHBJICHHIQ flOBbiiUeHHOH 'I}'BCT· 

BHTCJibHOCTH K BeruecrBy, KOTOpoe HBJIHeTCH npe.o;nonaraeMOH npH'IHHOH 

3BfiOJICB3HHH. 3nHKYTaHHbie npofihl HMeiQT nO,IJ;COfiHOC 3Ha'leHHe B .D;HBrHO· 

CTHKC 6epHJIJIHeBbiX ,1J;epMaT030B: nOJIO)!(JfTeJlbHbie pe3yJlbT3Tbl HX ITO,[(TBep· 

:>K.D;aiOT rrpaBHJlbHOCTb IJ,HarH03a, HO orpuu:arenhHbie He ornepra10r ero. 

IlorryqeHHe OTpHUaTeJlbHbiX pe3yJihTaTOB KO)!(HbiX npo6 npH 6epHJIJIHe­

BbiX .o;epM3THTaX, 3K3eMaX H rpaHyJieMaX B03MO)!(H0 no CJICAYIOIUHM npH­

'lHHaM: 
- TCCTHpOBaHHC npaBe,IJ;eHO, KOf)].a CCHCH6HJIH3aU:HH ClUe He B03HHKJia; 
- yqaCTOK KO)!(HOfO nOKpOBa, Bb!6paHHbiH )].JI.II recrHpOB3HHH, H3XOIJ,HT-

Cft B COCTOHHHH aHeprHH; 
- MCTO)]. recrHpOB3HHH HC,IJ;OCT3TO'IHO 'IYBCTBHTCJieH; 

- rrpH'lHHOH nepM3T033 HBJIHeTCH He CeHCH6HJIH3al.lHH K '6epHJIJIHIO, a 

pa3npa)!(aiOmee neiicrnHe ero correii. 

)lrrH BbiHBJieHHH arrrreprH'IeCKHX C)].BHrOB npH 6epHJIJIHeBbiX ,1J;CpMaT03aX 

peKOMCH)].yeTCH nOJlb30B3TbCH KOMITpeCCHOH 6eCIIJI3CTblpHOH MCTOIJ,HKOH. 

B KaqecrBe anrrepreHa HcnorrhJyercH 1%-HhiH pacrnop <flrop6epmmara aM­

MOHHH c p!1::: 5,07-5,5 H pacrnopbi c 6onee HH3Koii KOHI.leHrpal.lHeii. Yno­

rpe6Mrh OOJlbiiiHe KOHIJ,eHrpal.lHH :nora pacrnopa HCJlh3H, TaK Kai< OH 

o6rra,~J;aer pa3.o;pa)!(3IQIUHMH CBOHCTB3MH. AnnepreH H3KJI3)].bmaercH Ha KO)J(y 

Ha 24 '1. OnpeneneHHe peJymraroB npoH3BOAHTCH qepe3 48 H 72 '1, H OHH 

ou:eHHBaiOTCH no IIIKane Enoxa KaK cna6onono)!(HrerrhHhie ( +-), norro)!(Jf­

renhHbie ( +, + +), pe3KOnOJIO)!(JfTCJibHbiC ( + + +) H 6ypHbiC ( + + + +). 
IlOJIO)!(JfTCJlbHblC peaKU:HH, B03HHKiliJ,!C '1epe3 72 'I If IT03)!(C (Ha 'ICT· 

Bepibie-Ce,IJ.bMbiC cyTKH), OTHOCHTCH K peaKU:H.IIM BOCII3JICHHH. 
CymecrByer qerKaH 3aBHCHMOCTb qacrorhl B03HHKHOBeHHH noJIO)!(Jf­

rerrhHhiX KO)J(Hb!X npo6 OT KJIHHH'IeCKOH <flopMbl 6epHJIJIHeBOrO )].epM3T03a 
H MeTO,[(HKH nocraHOBKH TCCTOB. 

KaMnpeCCH3.11 6eCIIJI3CTblpH3}J. MeTO,[(HKa TeCIHpOBaHHH B 2 pa3a 

tfYBCTBHTeJibHee, 'leM KaTICJibH3H. Ilo:nOMY eii Ha,[(O OT,[(aTh npe,!J;nO'ITeHHe, 

Bbl.IIBJIHH anneprH'IeCKOe C,[(BHTH ITpH 6epHJIJIHeBbiX .o;epM3T033X. IlOBTOpHOe 

TCCTHpOB3HHC 60JlbHblX peKOMCH.D;yercH npOBO,IJ;HTb He paHbliiC 'leM qepe3 

ro.o;, T3K KaK CfiJIH)J(eHHe CpOKOB TeCTHpOBaHHH MO)J(CT cnoco6CTBOB3Tb 

nony'leHHIQ HenpaBHJihHbiX pe3yJibraroB. CeHCH6HJIH33llHH K 6epHnnHro B 

60JibillHHCTBe cnyqaeB MOHOBaneHrHa. CoqeraHHe noJIO)J(IfTeJibHOH KO)!(JfOH 

rrpo6b! Ha 6epHJIJIHH C O)].HHM H3 KOHTpOJibHbiX arrrrepreHOB ( <flapMaiiHH, 

cyrreMa, CKHIIHAap) Ha6rrronaercH pe,~J;Ko. 
flOBbiilleHHa.II 'IYBCTBHTCJlbHOCTb K 6epHJIJIHlO COXp3H.IleTCH ,IJ;JIHTeJibHO 

(.o;o 17-22 ncr) ,[(3)J(e npH OTCYTCTBHH KJIHHH'IeCKHX ITpOHBJieHHH ,1J;CpMa­

T030B. 

AnneprOJIOrH'ICCKOe o6crre,IJ;OB3HHe MeTO)].OM KO)J(HOH npofibi 3.D;OpO­

BbiX JIIO)].CH, He HMeBIIIHX npoH3BO)].CTBeHHOrO If fibiTOBOfO KOHT3KTa C 

COe)],HHeHHHMH 6epHJIJIHH, ITOK33b!Baer OTCYTCTBHe y HHX nOJIO)J(IfTeJib­

HbiX pe3ymraroB. CrrenoBarenbHO, ypoBeHb ceHcH6HJIH3alllfH K 6epHJIJIHro 

orrpe.o;enaercn creneHhiO KOHTaKra c 6epunnueM Hero coe.o;HHeHHHMH. Ba)J(HO 

OTMeTIITh, 'ITO, KaK ITpaBHJIO, y 3)].0pOBhiX If 60JibHb!X JIIO,Ll,eH He 6biJIO OTMC­

'ICHO yxy,IJ;lliCHHe COCTOHHHH 3)].0pOBbH nocne ITOCT3HOBKH KO)J(HbiX TeCTOB. 

10.3. JieqeHHe 6epHIIJIHeBbiX .o;epM3T030B 

MeroA ne'leHHH 6epHJIJIHeBbiX ,~J;epMaroJoB 33BHCHT or KJIHHH'ICCKOH 

<flopMbl. IlpH annepnt:'ICCKHX, '13CTO pel.lH,[(HBHPYJOIUHX ,~J;epMaTHrax If 3K3C-
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Max ~enecoo6pa3Ho npoaomrn neqeHue a ycnoBHHx cral.UioHapa. IIpu oT­
cyrcrnuu TafsOI{ B03MO)f(HOCTH Jie'leHHe MO)f(HO npOBOAlfTb aMfiynaropHo 
C YCJIOBHeM ycTpaHeHHH KOHTaKra C 6epHJIJIHeM H ero COeAUHeHH.IIMH. 

Cnel.Uflj>H'Iec~eux cpe~crn ne'leHHH 6epHJI11HeB&rx ~epMaroJoa He cyme­
crnyer. IIposorotrcR OHo no o6muM npHHl.UfnaM repanuu ~epMaronoruqe­
CKHX 6on&Hhrx. PeKoMe~yercH Ha3Ha'leHue xnopucroro Kanb~H - 10%, 
rmoKOHara KaJI&~HH - 10%, ruocymlj>ara HarpHH - 30% no 10 MJI BHyrpu­
BeHHo Ha Kypc Jie'leHHH 10-15 HH'beKl.UfH; aHTHrHCTaMHHHbiX npenapaTOB 
(rotMe~pon, cynpacruH, nunon&lj>eH H ~p.) unu rucrorno6ynHHa 2 pa3a 
B He~emo Ha Kypc Jle'leHHH 5-8 HH'heKUHif. 

B KOMllJJeKce JJeqefiH&rx cpe~cra noKa3aHo Ha3Ha'leHue auraMHHOB 
rpynn&r B, ocofieHHo B 1 , B6 H B 1 2 . Ce~aTHBH&re npenapar&r HaJHa'larorcH 
JIH~aM, CTp~aiOU{HM nOBbiiiieHHOH B036YrotMOCTbiO HepBHOH CHCTeMbi. 

ITeqefiHoe llHT8HHe HBJIHeTCH B8)f(HbiM MOMeHTOM ~eceHcHfiHJIH3Hpyro­
uteif repanHu. B pal.UfOHe 6omH&rx c anneprnqecKHMH fiepHJIJIHea&rMH ~ep­
MaTHraMH H 3K3eMaMH noKaJaHo OrpaHH'leHue COJIH H ymeBO~OB. J1cKJIIO· 
'larorcH npo~yKnr, 6orar&re xonecrepHHOM, a raK)f(e aemecraa H HanHTKH, 
B03fi~IOU{He IJeHrpaJI&Hyro HepBHyro CHCTeMy. HeOfiXOmfMO OT~aB8Tb 
npe~IIO'lTeHHe npo~YKTaM, fiorar&JM K8JIHeM H KaJibiJHeM, a TaK)f(e BHTa­
MHH8MH C, rpynn B u A. 

Ofimee Jie'leHHe ~OJI)f(HO CO'leT8TbCH C H83Ha'leHHeM Hapy)f(HbJX cpe~CTB. 
B&r6op ux Jaaucur or ocrpor&r rrpouecca H xapaKrepa Bhrc&maHHif. B cnyqae 
HaJIH'lHH HpKon 3pHreM&r, oreKa, MOKHYTH.R, BeJHKYJIHl.UfH rroKaJaH&r npu­
MO'lKH, BJI8)f(HO-BbiCblXaiOU{He Il0BH3I(H, BOMO-cnHpTOBbie B3BeCH H KOpTH­
KOCrepOH~Ie M83H. 

Ilocne CTHX8HHH OCTpbiX HBJleHHif H83Ha'laerCH 6onee 8KTHBHaH paccaCbJ· 
aaroma.~~, nporuaoaocnanureJI&HaH Hapy)f(HaH repanuH nacraMH, M83HMH, Kpe­
MaMH, co~ep)f(autHMH ~eron, cepy, CaJIHl.Ufnoayro KHCJiory a rrocrerreHHo 
B03p8CT8IOU{HX KOHIJeHrp81UfHX (or 1-2 ~0 5-10%). 31j>!j>eKTHBHbiMH 
Hapy)f(HbJMH cpe~cTBaMH HBJIHIOTCH KOpTHKOCTepoHMbre M83H, OCOfieHHO 
lj>ropupoaaHHbie coeAHHeHHH ( CHHanap H ~p.). ITe'leHue lj>ropupoaaHHbiMH 
KOpTHKOCTepOHMbiMH M83HMH npOBOAlfTCH IIO~ nOCTOHHHbJM BpaqefiHbiM 
Ha6nro~eHHeM MH npe~ynpe~eHHH ux rro6o'lHoro ~eifcTBHH. Heuenecoo6-
pa3HO HCIIOJlb30BaTb 3TH M83H fionee ~BYX He~eJI& H Ha OfiiiiHpHbie y'laCTKH 
KO)f(Haro no~<:poaa BBH~y B03MO)f(HOCTH ux pe3op6rHBHoro ~eifcraHH. Oco­
fieHHO ocropo)f(Ho 3TH Mep&r H83Ha'larorcH rrpu noKaJIHJal.Ufu B&rc&ma8HH Ha 
JIH~e. 

Ilpu Jie'leHHH fiOJibHbiX C KOHTaKTHbiMH HeanneprH'leCKHMH ~epMaTH­
TaMH MO)f(HO orpaHH'lHTbCH H83Ha'leHHeM Hapy)f(HbJX cpe~CTB. fipu Bbrpa­
)f(eHHOH 3Kccy~al.UIH H OTeKe 3lj>lj>eKTHBHbi npHMO'lKH, BJI8)f(HO·BbiCbiXaro­
lllHC Il0BH3KH C 2%-HbiM pacrnopoM fiOpHOH KHCJIOTbi, 0,1-0,25%-HbiMH 
pacraopaMH pe30pl.UfHa, uxruona, pHBaHona, aJOTHOKHcnoro cepe6pa, CBHH· 
IJOBOH BO~I, a T8K)f(e C OTBapaMH 'lepe~&I, 'lHCTOTena, rnanlj>ea, p0M81IIKH H 
~y6oaoif KOp&r. JlnH rrpe~ynpe)f(~eHHH rrepecyiiiHBaHHa KO)f(H uenecoo6pa3-
Ho npHMO'lKH 'lepe~OB8Tb HJIH CO'leran C IIpHMeHeHHeM HHAHcplj>epeHTHbJX 
)f(HpoB, KOpTHKocrepoHMbiX MaJeR. B nocne~yiOIQeM, IIO Mepe CTHXaHHH 
OCipbiX HBJleHHif, HaJHa'laiOTCH Ma3H, CO~ep:lKall{He HXTHOJI, Halj>ranaH, ~e­
ron, cepy. 3cplj>eKTHBHO CO'leTaHHOe IIpHMeHeHHe .KOpTHKOCTepoHMbiX 
MaJeii: c nacraMH H MaJaMH, conep)f(amHx paccac&maromue npenapar&r B 
lj>opMe ~yxCJIOHHOrO HaJIO)f(eHHH HX Ha O'lar. fiepBbiH CJIOH - KOpTHKOCTe· 
poHMaa M83&, sropoii: cnoii: - M83h HJIH nacra, co~ep)f(amaa Halj>ranaH, 
uxrnon HJIH neror&. CoqeraHHoe npHMeHeHHe MaJeii: cnoco6crnyer npe~­
ornpameHHIO pa3npa)f(eHua KO)f(H H ycHJieHHro paccac&rsaromero 31j>lj>eKra. 
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3Ha'lHTeJihHO COKpamaer cpOK Jie'leHHH fiepHJIJIHeBb!X H3B KIOpera)f( 
IJ,Ha H KpaeB B ~eJIHX H3BJie'leHHH IIOnaBIIIHX 'laCTH'leK H KpHCTaJIJIOB COJieH 
6epHJIJIHH. fipH IJ;aJibHeiiiiieM Jie'leHHH HaJHa'laiOTCH CHHTOMH~HOBaH HJIH 
crperrrOMHl.UfHOBaa 3MYJibCH.II, MaJh BHIIIHeBcKoro, 'lro npeUHrcrayer B03· 
HHKHOBeHHro BTOpH'lHOH HHcpeKI.UIH H CIIOC06CTByer 3nureJIH3aUHH &3Bbl. 

llpH 06Hapy)f(eHHH 6epHJIJIHeBOH rpaHyJieMbi KO)f(H noKa3aHO paHHee 
XHpypru'lecKoe ynaneHHe ee c nocnenyromHM BTHpaHHeM HJIH HaJIO)f(eHHe 
DO)]; OKKJII03HOHHYIO nOBH3KY Ha JTy o6JiaCTh KOpTHKOCTepoHIJ;HbiX MaJeH. 

3THM OOJibHhiM cne~yer cucreMaTH'leCKH Ha6JIIO;r:utThCH y repaneara 
BB~y OllaCHOCTH B03HHKHOBeHHH Jiero'lHoro rpaHyJieMaT03a. 

llpu 6epHrrJIHeB&rx nepMarurax, JKJeMax noKaJaHO caHaropHo-Kypopr­
HOe rre'leHHe Ha Kypoprax Co'lH - Mauecra, EerroKypuxa. 

10.4. OcHOBH&re npHHUHn&r JKcneprHJbi TPYnocnoco6HoCTH 

y 60JibHbiX 6epHJIJIHeBbiMH )J.epMaT038MH 

llpH JKcnepTH3e rpynocnoco6HocrH 6oJibH&rx c 6epHJI11HeB&IMH AepMa· 
T03aMH, KaK H I1pH )].epMaT03aX ~pyroi.f 3THOJIOfHH, )].OJI)f(Hbl peiiiaThCH 
aonpocbl rpy~ocnoco6Hocrn 6orr&H&IX H HX npaBHJibHOro rpyAoycrpoiicraa. 

KO)f(HbiH noKpoB pa6o'!HX 6epHJIJIHeaoro npoHJBo~craa no)].Bepraerca 
BJIHHHHIO pa3JIH'lHbiX COel.UfHeHHH fiepHJIJIHH B BH~e paCTBOpOB, napoB, a3p0· 
30JieH, IlbinH H fiOJibiiiOMy KOJIH'leCTBY XHMH'leCKHX H lj>H3H'leCKHX pa3Apa­
)f(HTerreif. Ha 3TH B03)].eHCTBHH KO)f(a He HMeer OTBeTHbiX AH!j>lj>epeHUHpOBaH­
HbiX peaKI.UIH H oraeqaer B pRAe crryqaea OAHOTHIIHhiMH peaKIJHHMH. IIaro~ 
JIOfH'leCKH H3MeHeHHaH cymeCTByroll{HM fiorre3HeHHbiM IIpO~eCCOM, KO)f(a 
OTBeqaer IIOBbiiiieHHOH peaKUHeH )],a)f(e Ha TaKHe BJIH.IIHHH BHeiiJHei.f cpe~I, 
KOTOpbre He OKa3biBaiOT ofihi'lHO ape)].Horo ~eHCTBHH Ha HOpMaJibHYIO KO)f(y. 

Y 60JibHbiX, crpa)].aroll{HX JafioJieBaHHHMH KO)f(H, KOMIIeHCaTOpHbie B03· 
MO)f(HOCTH MaJibJ, IIpHCIIOCOfiJieHHe K HefirrarorrpHHTHb!M YCJIOBH.IIM Tpy~o­
BOH ~eJITeJibHOCTH CHH)f(eHO. Y CTOH'lHBOCTb KOMIIeHCaUHH 3aBHCHT OT HHmf· 
BH~aJibHbiX OCOfieHHOCTeH opraHH3Ma, B03pacra, 06utero COCTOHHH.II, Hep­
BHO·IICHXH'leCKHX !J>YHKUHH, HaJIH'lHH HJIH OTCYTCTBHH C~BHrOB arrrreprH'le· 
cKoii: peaKTHBHocru H ee creneHu, co'leraHHH c APYrHMH AepMaroJaMH (a 
qacrHocru, 3nHAepMOcpHrneii). Or crerreHH KOMIIeHcaiJHH 3aBHCHT re'leHue 
Ja6orreBaHHH H rpy~ocnoco6Hocn. llo3roMy apaqy rrpH onpe~erreHHH rrpo­
lj>eccuoHarr&Hoii rrpuroMOCTH fioJJhHoro Heo6X01UfMO ycraHoBHTb mrarHoJ 
JafioJieBaHHH, ero 3THOJIOfHIO H Te'leHHe, IIOKa3aHHH H npOTHBOnOKa3aHHH 
K Bb!IIOJIHeHHIO )].aHHOH pafiOThl, peiiiHTb BOIIpOCbi paUHOHaJibHOrO rpy~o­
ycrpOHCTBa, peKOMeH)].OBaTb MepOIIpH.R:THH, HaiipaBJieHHb!e Ha COXpaHeHHe 
Aim&Heii:IIIeii rpyAocnoco6Hocru. llpH oueaKe rpy~ocnoco6Hocrn ~OJI)f(Ha 
y'!HTbiBaTbC.R: Jlj>lj>eKTHBHOCTb repaneBTH'leCKHX H DpOcpHJiaKTH'leCKHX Me· 
ponpHHTHH. 

B K~OM KOHKperHOM cnyqae npu npoae~emm. JKcnepTH3bi rpy~ocno­
co6Hocrn npH 6epunnuea&rx AepMaToJax or apaqa-3Kcnepra rpefiyerca qerKoe 
3HaHHe He TOJibKO OCHOB ~HarHOCTHKH, OCOfieHHOCTeH ~aHHOrO JafiorreBaHHH, 
ycJIOBHH rpy~a B ~aHHb!H MOMeHT C yqerOM Bpe~HO )],eHCTBYIOutHX lj>aKTOpOB, 
KOTOpb!e MOryr OKa3&IBaTb HefinaronpHHTHOe BJIH.IIHHe Ha Te'leHHe naTOJIOfH· 
qecKoro npouecca, HO H rex KOHKperH&rx caHHrapHo-rurHeHH'leCKHX y6Ioauif 
rpy;r:ut c yqeroM creneHH H xapaKrepa KoHraKra c npolj>eccuoHarr&HbiMH ape~­
HOCTHMH, npH KOTOpbiX fiOJJbHOH MO)f(eT npO)J.OJI)f(aTb CBOH rpyn. 

Yrpara rpynocnoco6Hocru npu 6epurrJIHeBOM nepMaroJe MO)f(er fi&ITh 
apeMeHHOH HJIH croH:Koii. Bonpoc&r vcraHoarreHHH apeMeHHOH HerpyAocrro-
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C06HOCTH, HHBaJIH~OCTH, B03Mell.{eHJrn llplftD1HeHHOrO ymep6a peillalOTCll 
HerrocpeiJ,crBeHHo rreqe6HbiM yqpeX<IJ,eHHeM H BT3K B coorsercrBHH c Aeii­
CTBYIDmHMH HHcrpYJ<IUfRMH H rrorroX<eHHRMH. 

fipH KOHTaKTHbiX 6epHJIJIHeBbiX iJ,epMarHrax B 3aBHCHMOCTH OT BbipaX<eH­
HOCTH KJIHHH'IeCKHX rrpORBJieHJIH H J10KaJIH3aU:HH MOX<er Hacrynarb BpeMeHHaR 
norepR rpyiJ,ocrroco6HocrH. ToriJ,a 6orrhHOMy BbiiJ,aercR JIHCTOK BpeMeHHoii 
HerpyiJ,ocrroco6Hocra Ha cpoK rreqeHHH, Heo6xOIJ.HMbiH IJ,JIH BoccraHosrreHHH rpyiJ,ocnoco6HocrH. 

B crryqae 'IaCTbiX peu:HIJ.HBOB KOHTaKTHoro IJ,epMaTHra peKoMeHAyercH 
rpyiJ,OycrpaHBaTb ffOJibHbiX Ha pa6ory, CBH3aHHYffi C MHHHMaJibHbiM KOHTaK­
TOM C paCTBOpHMbiMH COe,[J,HHeHHHMH 6epHJIJIHR, a B crryqae llpO,[J,OJIX<eHHH 
o6ocrpeHHii, Ha6rriOIJ,aiOII.{HXcR 'lame Bcero Bcrre,[J,crsHe nocrerreHHoro pa3BHTHH 
CeflcH6HJIH3ai(HH K 6epHJIJIHIO, - Ha pa6ory, llOJIHOCTblO HCKJIIO'IaiOru;ylO KOHTaKT C HHMH. 

llpH eiJ,HHH'IHbiX H3'bR3BJieHHHX 60JibHOH o6bi'IHo coxpaHHer rpy1J,ocnoco6-
Hocrb H MOX<er llpOIJ,OJI)f(aTb CBOIO pa6ory C YCJIOBHeM BbiiiOJIHeHHH rrpo<J>H­
JiaKTH'IeCKHX MeponpHHTHH H Jie'IeHHH. 

fipH MHOX<eCrBeHHbiX H3'bH3BJieHHHX MO)f(er HacryrrHTb BpeMeHHaH Yrpara 
rpyiJ,ocnoco6HocrH. B JrHx crryqaHx 6omHoii rro,[J,Jie)f(Hr rreqeHHIO c BbiiJ,aqeif 
JIHCrKa B peMeHHoii Herpy1J,ocnoco6HocrH. 

Y 60JibHhiX arrrreprMqecKHMH AepMarMraMM M 3K3eMaMM orrpeiJ.errHercH 
CTOHKaH MOHOBarreHrHaH If nOJIHBarreHrHaH CeHCH6IDIH3alUfR K 6epHJIJIHlO, 
coxpaHRIOII.{aHcH B PHIJ.e CJI}"'aeB MHoro ner, IJ,a)f(e nocne npeKpameHMH KOH­
raKra c MeraJIJIOM, HecMorpR Ha IJ,eceHCH6MJIM3HpyiOmyiO repaiTHIO. 3ro o6-
CTOHrerrbCTBO o6ycrrOBJIHBaer qacrbre peiUf.O:MBbi 3a6orresaHHH y pa6oral0ll.{HX. 
TaKMe 6orrLHble Moryr BbiiTOJIHHTb pa6ory no cBoeii cneu:MaJibHOcrH, HO 6e3 
KOHraKra c 6epHJIJIHeM M ero coeJJ;HHeHHHMH. OHM JJ:OJIX<Hbi 6biTb paiUfoHaJibHO 
rpynoycrpoeHbi Ha pa6ory, HCKJIIO'IaiOmyiO KoHraKr c a;mepreHoM. 

EonbHbre c 6epMrrJIHeBbiMH rpaHyrreMaMa KO)f(H, y KoropbiX, KaK npasa­
Jio, Ha6rriO.o:aercR ceHca6Hna3alUfR K MeranJiy, JJ:OJI)f(Hbf 6biTb rpy.o;oycrpoeHbi 
Ha pa6ory BHe KOHraKra c 6epHJIJIHeM a B3HTbi Ha .o:acnaHcepHoe Ha6niOIJ.eHae 
,n:epMarorroroM H repanesroM. Heo6xo.o;aMocrb BbiJJ:aqa JiacrKa speMeHHoii 
Herpy.o;ocnoco6Hocra Ha nepHo.o; Jie'leHaH npa JTOM Ja6onesaHHH onpeiJ,eJIR­
ercR Bpa'IOM B Ka)i(JJ:OM KOHKpeTHOM crryqae. 

EonbHbie 6epammeBLIMH KO)f(HbiMa rpaHyrreMaMa, y KOropbiX B or.n:enb­
HbiX crryqaRx He Ha6niO.o;aercH ceHca6aJIH3aU:aH K Merarrrry, rpy,n:oycrpoiicrBy 
He noiJ,Jie)f(ar. BpeMeHHaR yrpara rpy.o;ocnoco6Hocra MO)f(er onpe.o;enHThCR 
npa JTOM Ha nepao,n: neqeHaH, no OKOH'IaHaa Koroporo Bbi3JJ:opoBeBilllfH 
B03BpamaercH K npe)f(Heii pa6ore. 

Pau:aoHaJibHoe rpy.o;oycrpoiicrBo 6orrbHbiX, crpaiJ.aiOmax paJna'IHbiMH 
6epanrraeBbiMH ,n:epMaT03aMH, }J;OJIX<HO ocymecrBJIRTbCH KOMnJieKCHO no 
3aKJIIO'IeHaiO BKK a no cornacosaHaiO c aiJ,MaHacrpalUfeii npe):lnpaRTHR a 
npOMbilliJieHHO·CaHarapHOH CJIYX<6oii. 

10.5. KnnHHKa 6epuJUiueBLIX KOH'blOHKTHBHTOB 

llopa)f(eHHe rrra3 pa3BaBaercH BCJie):lcrsne Henocpe):lcrBeHHoro B03JJ:eii­
CTBHH 6eparrJIHH HJIH ero coeJJ;HHeHJIH B Ba):le KpHcranna, nhmH, a3p03orreii, 
pacmopa HJia rrapoB rrpu He6rrarorrpHRTHbiX ycnoBaRx rpy,n:a, B qacrHocrH rrpu 
HerroJIHoii repMeTH3aU:HH arrnaparypbi, HeiJ,ocraroqaoif BeHTarrRIUfH, a raKX<e 
B CBR3H C HeCOBepilleHCTBOM HMelOru;HXCR 3all.{HTHbiX Cpe):ICTB IJ,JIR rna3. 0 rrpo­
<J>eccHOHaJibHOM xapaKrepe 3a6oneBaHuii CBHAeremcrByer 6orrLmaR qacrora 
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HX B03HHKHOBeHHR y pa6oraiOIIJ;HX B He6rraronpHRTHbiX YCJIOBHRX rpyAa, a 
taKX<e <J>aKT HaJIH'IHH IIpO/:IyKTa B KOH'blOHKTHBaJ1bHOM MeillKe H Ha peCHHI(aX. 

KrruHH'!ecKH ornH4>4JepeHI.I,HpoBaTh npo<J>eccHOHaJibHOe Ja6orreBaHHe rrra3 
OT Henpo4JeCCHOHaJibHOf0 KpaiiHe rpy~o. ilOJTOMY npo4JeCCHOHaJibHblM 
3a6oneBaHHeM CJIH3HCTOH r!Ia3 cnenyer C'IHTaTb TO, KOTOpoe B03HHKJIO B 
pe3y!Ibrare HerrocpencrseHHoro B03AeiicrBHR 6epHnJIHH HJIH ero coe):IHHeHHH 
Ha rrra3, a raKX<e B cnyqae rrepexona ocrpoii 4JopMbi B xpoHH'!eCKYffi. 

llpo4JeccHoHarrbHhie 3a6oneBaHHR opraHa 3peHHR no Ha'lany H reqeHHIO 
):leJI.A:TCR Ha OCTpbie H XpOHH'IeCKHe KOH'blOHKTHBHTbi. 

llpH ocrpoii 4JopMe nopaX<eHHH opraHa 3peHHH B socnaJIHremHbrii: npo­
u:ecc BOBJieKalOTC.H KO)f(a BeK, KOH'blOHKTHBa BeK H rna3HOfO .H6JIOKa, a TaK)f(e 
porosa.H o6onoqKa. Ha KO)f(e seK Ha6niOnaerc.H rHnepeMH.H H oreK. B p.Hne 
cnyqaeB nocne HC'Ie3HoBeHHH oreKa Ha KOHue seK pa3BHBaercH 3pHreMaro3-
HbiH nepMaTHr. 

JhMeHeHHR Ha CJIH3HCTOH OOOJIO'!Ke fJla3 ilpO.HBJilllOTC.H B BH)J.e oreKa H 
runepeMHH. B rrocnenyiOI.UeM oreK KOH'biOHKTHBbi nocreneHHO HC'IeJaer, a no­
sepxH:ocrb ee craHOBHTCH mepoxosaroii: H 6apxarHcroii, pHcyHOK MOii:6oMHe­
BbiX )f(eJie30K CTyllleBbiBaeTCH, rHnepeMHH KOH'blOHKTHBbl MeiJ,JieHHO yMeHb· 
lllaerC.H. 11HOr)J.a Ha KOH'blOHKTHBe BeK, OC06eHHO HH)f(HeH nepeXO)J.HOH CKJia):I­
KH, rroRsnserc.H Hepe3KaH HH4JarrbTpauHH. B Ha'lane Ja6onesaHHH pe3KO ycHJIH­
saercH sacKyiiHpH3aiJ.HH IIHM6a, Ho B IJ,aJibHeiillleM nocreneHHo HC'IeJaer. 

Ha poroBHUe, 'lame B HH)f(HeM or~J,ene, rro.HBJIHercH oreK, rroBepxHocrL 
ee CTaHOBHTC.H HepOBHOH, a B)J.OJlb JIHM6a o6pa3ylOTC.H TO'Ie'!Hb!e HH4JHI1bTparbl. 
Ocrpa.H 4JopMa a 6onbiiiHHcrse crryqaes npH csoespeMeHHOM oKa3aHHH Heorno)I(­
HOH nOMOIIJ;H H perynspHOM Jie'IeHHH 3aKaH'IHBaeTCH qepe3 3-7 cyr Bbl3)J.Op0· 
sneHHeM. EcJIH neqeHHe npoBOJJ:HTCH HeperynHpHo, cpoKH Ja6oneBaHHH YMH· 
HRIOTC.H H ocrpaH <J>opMa KOH'blOHKTHBHTil MO)I(eT rrepeHTH B XpOHH'IeCKYlO. 
11HOf)J.a XpOHH'IeCKHH KOH'blOHKTHBHT B03HHKaer H 6e3 npe)J.llleCTBYIOlUeH 
ocrpoii 4JopMbi. 

IlpH xpoHH'IeCKOM KOH'blOHKTHBHre Ha6JIIO)J.aercs pHA rex )l(e rrpH3HaKOB, 
'ITO H rrpH OCTpOM, HO OHH MeHee Bbipa)f(eHbl H re'leHHe HX 6onee JJ;J1HTeJibHOe. 
XpoHH'IecKn:e KOH'blOHKTHBHTbi n:Hor,n:a conposo)I(JJ:aiOrcH nopa)l(eHn:eM KO)I(H 
BeK (3pHTeMaT03HbiH nepMaTHT). Ilpn: JiefKOH 4JopMe KOH'blOHKTHBHra OTMe· 
qaerc.ll He3Ha'IHreJibHas runepeMH.H cnH3Hcroii xpHma n: rrepexonHoii CKJiaiJ,KH, 
lll"pOXOBaTOCTb, crymeBaHHOCTb pn:cyHKa Meii60MHeBbiX )l(eJie30K. 

B 6onee cno:>i<HbiX cnyqa.11x rHnepeMHH KOH'blOHKTHBbi Bbipa)l(eHa peJqe 
H B 6oJibllleH creneHH Ha HHX<HHX BeKaX, OTMe'laiOTC.H OTe'IHOCTb H He3Ha'IHreJib­
Hll.ll HH4JHJibTpau;H.H KOH'blOHKTHBbl, ITOBepXHOCTb ee CTaHOBHTCH illepOXOBaTOH 
H 6apxaTHCTOH, OTMe'lalOTCH: rn:rreprpcxpHH H yBeJIHqeHHe 'IHCJia COCO'IKOB. 
B peJymrare perynHpHoro neqeHn:H 6onLIIIHHcmo CHMITTOMOB xpoHHqecKoro 
KOH'blOHKTHBHTa HC'le3alOT 6eccJie):IHO H Hacrynaer Bhi3)l,OpOBJieHHe. 

10.6. neqeHHe 6epHJIJIHeBb!X KOH'blOHKTHBHTOB 

IlpH Ja6onesaHHH rna3, Bbi3BaHHbiX 6epn:nJIHeM HJIH ero coeJJ;HHeHHHMH, 
MeCTHa.ll repanHH 60J1bllleH 'laCThlO .HBJIHeTC.H e)l,HHCTBCHHbiM H BllOJIHe 34J4JeK­
THBHbiM MeTO)l,OM neqeHHH. B pMe cnyqaes MeCrHaH repiliiHll AOIIOJIH.HeTCll 
o6I.UHMH MeronaMn: ne'leHHH. 

·ne'leHHe npo4JeccHOHaJILHhiX nopa:lKeHHii rna3 Ha'lHHaercs c OKa-
3aHH.Il HeOTJIO)f(HOH ITOMOI.UH. HeOTJIO)f(HaH ITOMOlUb MO)I(eT 6biTb pa3)J.e­
rreHa Ha rpH :nana. Ba)f(HeHIIIHM ycnoBll:eM ee .llBn.HercH 6brcrpora OKa3aHHH. 
HeornO)f(HaH caMO· H B3aHMOITOMOlUb cocron:r B o6HnbHOM npoMbiBaHHH rna3 
BOAoH, Koropoe ocymecrsn.HercH Henocpe)l,crseHHO B uexe oKono pa6oqero 
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MCCTa, C ITOCJIC):(y!OI.I..{HM o6pai.I..{CHHCM 33 ITOMOI.I..{b!O Ha 3):(paB11YHKT . .llJUI rrpo­

MbiB3HHJ'I rnaJ BOLJ;OH HC06XOLJ;HMO rrpe):(yCMarpHBaTb B6JIH3H pa6o'!ero MCCTa 
HCTd'IHHK BOLJ;bl. 

Heorno:>KHaR: ):(Oo<fJranbMonorH'!ecKaR: MeMUHHcKaa noMOI.I..{b ocymecr­

snaerca <PenbLJ;lllepoM HJIH spa'IOM Ha JLJ;paBnYHKTe H JaKniO'!aerca s o6HJib­

HOM 11pOMbiBaHHH rnaJ BO):(OH, ycrpaHeHHH 6oneBbiX OI.I..{YllleHHH nyreM Ja­

KaiTbiBaHHH pacrsopa ):(HKaHHa, npHMeHeHHH ):(eJHH<fJHI.lHpy!OLUf!X rnaJHblX 

Kanem (pacrsop anb6Yl.lHAa) HJIH MaJeii: (I %-Haa 6HOMHI.lHHosaa, reppaMH· 

l.lHHoBaa 11n11 rerpal.lHKJIHHOBaa MaJb) H HanpasneHHH 6onbHoro K cneuHa­
JII1cry. 

Bpa'!·O<fJTaJibMOJIOr OKaJbiBaer HeOTJIO:>KHYIO o<fJraJibMOJIOfH'IeCKYIO 110· 

MOI.Ub (npoMhiBaHHe rnaJ BOLJ;oii:, JaKanbrBaHI1e pacrnopa LJ;HKai1Ha) H npoLJ;on­

:>Kaer ne'!eHI1e aM6ynaropHo, a rrp11 Heo6xoAHMOCTI1 Hanpasnaer B CTallHOHap. 

AM6ynaropHoe ne'!eHHe npoBoLJ;Hrcn c BhiAa'!eii: 6omHH'!Horo nHcra. fle'leHHe 

Heo6xonHMO Ha'lHHarh c JaKaiThiBaHHH 3%-Horo pacrsopa xnopHcroro KaJihl.lHR: 

HJIH 2%-Horo pacrsopa LJ;HMenpona (2-6 paJ s AeHb), Ka:>KAbiH paJ nocne 

1-2-MHHyrHoro nepepbiBa cnenyer JaKaiibiBarh pacrsop reppaMHI.lHHa HJIH 

rerpal.lHKJIHHa (2-3 pa3a B LJ;eHb) HJIH JaKJiaLJ;biBaTb Ja BeKH KOpTH30HOByiO 

HJIH fJ1ApOKOpiH30HOBYIO Ma3b (2-3 pa3a B LJ;eHb) ,_ '!epe):(yH ee C 6HbMHI.lH· 

HOBOH HJIH reppaMHI.lHHOBOH MaJbiO. llpH HaJIH'IHH LJ;epMa'tHTa. Ha BeKaX Heo6-

XO):(HMO CMaJbiBaTb KO:>KY JMYJihCHeif CI1Hanapa HJ111 npeAHH30JIOHOBOH MaJbiO. 

fle'leHHe XpOHH'IeCKHX KOH'b!OHKTHB11TOB ocymecrBmieTCH aM6ynaropHO 

ITO HaJHa'!eHHIO Bpa'!a-o<fJraJibMOJIOra. llpH Jie'leHHI1 XpOHI1'1eCKI1X KOH'h!OHKTH· 

BHTOB HCIIOJibJYIOTCH Bemecrna, KOIOpble 06Jia):(a10T npH)f(lffaiOIUHM, BR:>KY· 

I.I..{HM 11 aHTHCeiiTI1'1eCKHM LJ;eHCTBI1eM, a TaK:>Ke BHTaMHHbl H rOpMOHbl. 113 11pH­

:>KHraiOI.I..{HX H aHTHCeiiTH'IeCKI1X cpe):(CTB peKOMeHAYIOTCH AJIH Jie'leHHH aJOT· 

HOKHCJIOe cepe6po, cepHOKHCJiaH Me)J;b, cepHOKHCJibiH UHHK~ TaHHH. A30T· 

HOKHcnoe cepe6po B KOHI.leHrpauHH 0,1-2% pacrsopa o6nanaer BR:>KYlllHM 11 

llpOIHBOBOCl1aJII1TeJibHhiM ):(eHCTBHeM. I1pOBOM Jie'!eHHe npo<fJKOH'hiOHKTH· 

BHTOB, He06XOAHMO 6b!Tb B ITOCTORHHOM KOHTaKTe C nepMaTOJIOfOM, raK 

KaK npH npoBe):(eHHH COBMeCTHOH KOMITJieKCHOH repanHH MO:>KHO LJ;06HTbCH 
JiY'!IUero J<fJ<fJeKra B JJe'!eHHH. 

Bonpochi rpy):(oyCTpoii:crsa H JKcrreprHJhi rpy):(ocnoco6HocrH 6onbHhiX 

KOH'hiOHKTHBHTaMH peiUaiOTCR B IIpHHI.lHIIe TaK :>Ke, KaK H rrpH 6ep11JIJIHeBhiX 
nepMaroJax. 

II. llPOci>ECCHOHAflhHhiJ'f OTiiOP 11 OEPHOllMIIECKHE 

MEllMUHHCKHE OCMOTPhl PA60TAIOIIU1X C liEPMflTIHEM 

H EfO COEllMHEHH.HMH 

OcHOBHaa uenh rrpo<fJeccHoHanhHoro or6opa 11 nepHOAI1'1ecKHX MeLJ;H­

llHHCKHX OCMOipOB - He LJ;OITYCKaTb K pa6ore liHI..\ C naTOJIOrHeH, RBJIHIO· 

IUeii:ca rrpOTHBOilOKa3aHHeM K pa6ore Ha LJ;aHHOM npOH3BOJJ;CTBC, H CBOe­

BpeMeHHOe 06Hapy:>KeHHe Ha'!aJJbHbiX cpOpM npocpeCCHOHaJihHOH narOJJOfHH, 
KOIOpaa MO)I(eT HMeTh MeCTO Ha LJ;aHHOM npeLJ;npHRT111L 

B npHKaJe MHHHcrepcrsa JApaBooxpaHeHHa CCCP N° 400 or 30 Maa 1969 r. 

'leTKO 011peLJ;eJJeHbl OCHOBHbie ITOJJO:>KeHI1R 0 npoBeLJ;eHHH npensapHieJJbHblX 

11pH nocrynneHH11 Ha pa6ory H rrepHOLJ;H'IeCKHX MeLJ;Hl.lHHCKHX OCMOipOB JIHU, 

IIOABepraiOIUHXC.!J B 11pOH3BOACTBeHHb!X YCJJOBHRX B03):(eHCTBHIO 6epHJJJIHH, 

era COeAHHeHHH H CITJJaBOB. TaK, MeMI.lHHCKHH OCMOTp LJ;OJJ:>KeH npOBOAHTbCH 

repaneBTOM H OTOJJap11HfOJJOfOM C 11pHBJie'!eHHeM ITO ITOKa3aHHHM ):(epMaTO· 

BeHeponora, oKyJJHcra 11 Hesporraronora. 06aJareJJbHhiMH aBJJRIOTCH HccneLJ;osa-

106 

mur nepH<l!epH'IeCKHH KpOBH (neii:KOI.lHTbi, reMorno6HH, C03), ocaLJ;O'lHbiX 

peaKI.lHH H <l!YHKUHH BHelllHero LJ;hiXaHHR, a TaK:>KC peHrreHOrpa<l!HH rpy):(HOH 

KJICTKH. ITepHOLJ;HlfeCKHe MeMUHHCKHe ocMOTphi pa6orawmHx c 6epHJJJIHCM, 

era COC):(HHCHHRMH H CITJiaBaMH LJ;OJI)f(Hbl npOH3BOLJ;HTbCR OLJ;HH pa3 B 6 MCC. 

MeAHI.lHHCK11MH nporHsorroKaJaHHRMH K pa6ore c 6epHnJIHeM H ero coe­

LJ;HHeHHHMH RBJIHIOTCH CJICLJ;yiOI.I..{He Ja60JICBaHHH: 

- Bbipa:>KeHHbiH arpo<l!HlfeCKHH pHHO<l!apHHfHT, napHHfHT; 
- XpOHHlfeCKHH 6pOHXHT, 6pOHXHaJibHaR acrMa, llHeBMOCKJiep03, JM<l!H· 

3eMa nerKHX, 6pOHXOJKTaTHlfeCKaR 60Jie3Hh; 
- OpraHH'ICCKHe Ja6oJieBaHHR cepLJ;ClfHO·COCy):(HCTOH CHCTCMbl C HaKJIOH· 

HOCTbiO K ):(eKOMITCHCal.lHH; 
- xpoHHlfCCKHe Ja6onesaHHR ne'!eHH; 

- HecppHI, HecPP03, HC<l!pOCKJiepo3; 

- XpOHHlfeCKHe Ja6oneBaHHR KO:>KH; 
- xpoHHlfeCKHe Ja6onesaHHR nepeLJ;Hero orpeJKa rnaJ (seK, KOH'h!OHK· 

THBhi, porOBHI..\hl, CJie300TBOAffi.I..{HX nyreif); 
- Ja6oneBaHHH JHLJ;OKpHHHhiX :>KeJie3 CO CTOHKHMH HapymeHHHMH <l!YHKI.lHH. 

IJpHBeLJ;eHHbie Bbiille ):(aHHbie 0 rHrHeHe IpyLJ;a y6eLJ;HTeJibHO CBHiJ.erel1b· 

crsy10r o roM, 'ITO npH pa311H'IHhiX rrpoHJBOACTBeHHhiX ycnoBHHX xapaKrep 

B3aHMOLJ;eHCTBHH H crerreHb onaCHOCTH B03MO:>KHhiX ITOCJie):(CTBHH He O):(HHa· 

KOBbl. 06'heM H qacrora rrpoBeLJ;eHHH Me):(Hl.lHHCKHX Ha6JIIOLJ;eHHH LJ;OJI:>KHbl 

onpeLJ;enarbca oco6eHHOCTRMH npoHJBOACTBa. TaK, rronHOCThiO 6eJorracHhi 

npHMeHeHHe I1pH6opOB C HCIT0Jib30BaHHeM 6epHJIJIHH, pa6ora C fOTOBb!MH 

neranaMH H3 era cnnasos 11 Hx c6op. B JTHX H so scex rroLJ;o6HbiX cnyqaax 

Her He06XOAHMOCTH B C03LJ;aHHH KaKHX·JIH60 crreuuaJibHbiX ycJIOBHH H COOT· 

BeTCTBeHHO B MeLJ;HUHHCKOM or6ope. 
YnyqweHHe ycnoBHH rpyna Ha scex rrpeLJ;ITpHRTHHX, a raK:>Ke orcyrcrsue 

pa3BHTHR HOBblX 6epHJmHeBhiX rropa:>KeHHH II03BOJIRIOT JaKJIIO'lHTh, 'ITO rre­

pHOLJ;H'!eCKHe Mel.lHI.lHHCKHe OCMOipbl MOryr npOBOl.lHTbCH Ol.lHH pa3 B fOLJ;. 

I1pH rrpoBeLJ;eHHH npeLJ;BapHreJihHbiX MeAHUHHCKHX OCMOTpOB AJIR LJ;OITY· 

CKa K pa6ore C HaH60nee arpeCCHBHhiMH coeHLJ;HHeHHRMH 6epHJIJIHR, B '!aCT· 

HOCTH pacTBopHMbiMH, Heo6XOAHM0 yrny6neHHOe o6cJieAOBaHHe C o6a3a· 

reJibHhiM rrpHBJle'leHHeM LJ;epMaroseHeponora, oKynucra, oronapHHronora 

H Hesporraronora. 
I1pH npHeMe Ha pa6ory He06XOLJ;HMO ITOJIHOCTb!O HCKJIIO'lHTb HaJIH'lHe 

anneprH'IeCKHX Ja6oneBaHHH, peaKI.lHH H llOBbiilleHHOH lfYBCTBHTeJibHOCTH 

K BOJLJ;eHCTBH!O XHMH~JeCKHX semecrB. XOTH BpO:>K):(eHHOH ITOBbiilleHHOH 

'IYBCTBHTCJibHOCTH K 6epHJIJIHIO He cymecrsyer, y JIHU, npeLJ;pacllOJIO:>KCH· 

HhiX K anneprHJaUHH, cneLJ;yer o:>KHAaTb 6onee 6biCrporo pa3BHTHR ceH· 

CH6HJIH3ai..(HH K COeLJ;HHeHHRM Meranna. 
Heuenecoo6pa3HO LJ;orrycKaTb K pa6ore c pacrsopHMhiMH coe):(HHe-

HHRMH 6epHJIJIHH JIHU C XpOHH'IeCKHMH KO:>KHbiMH Ja6onesaHHHMH, OC06eHHO 

aJIJieprH'IeCKHMH. flHUa, crpaLJ;a!OIUHe JIIHLJ;epMo<l!HTHeH CTOII, AO l10JIH0f0 

H3Jie'!eHHH He AOIIycKa!OTCH K pa6ore C BOLJ;OpaCTBOpHMbiMH coeLJ;HHeHHHMH, 

TaK KaK HaJIH'IHe MHK03a rrpeLJ;paCHOJiaraer K B03HHKHOBeHHIO npo<l!eCCHO· 

HaJibHbiX rropa:>KeHHH KO)I(H H BIIOCJieLJ;CTBHH crroco6crsyer 6onee TR:>KeJIOMY 

HX Te'!eHHIO. 
B CBH3H c oco6eHHocraMH 6HOJIOrH'!ecKoro LJ;eiicrBHR 6epHJIJIH.H Ha re 

IIpOH3BOACTBa, rAe B03MO:>KHO ero peaJibHOe IIOIIaLJ;aHHe B opraHH3M, 6epe· 

MeHHbie :>KeHIUHHhl H KOpM.HlllHe MarepH He AOJI:>KHhl rrpHHHMaTbCR. Bo BTO­

pOH IIOJIOBHHe 6epeMeHHOCTH H Ha nepHOA KOpMJieHHH rpyAb!O, :>KeHI.I..{HHbl 

AOJI:>KHhl OCB060:>KAaThCR OT pa60Tbl Ha IIpOH3BOACTBaX, CB.H3aHHblX C B03AeH· 

CTBHeM 6epHJIJ1H.H. 
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llpH pa6oTe C MeTaJIJIOM H ero COe.O:HHeHJ1HMH He6naronpHJITHbie B03· 
}leHCTBHR: onpe.o;eJIJIIOTCR: B03MO)I(HOCTbiO ITOHa.o;aHJm 6epHJIJIHJI B opraHH3M, 
a TaK)I(e 3arpH3HeHHeM KO)I(HOrO IlOKpoBa H CJIH3HCTbiX, fiOJTOMY Heo6XOJJ:H· 
MO KOHTpOJIHpOBaTb IlOCTyflJieHHH 6epHJIJIHH B opraHI13M H HaKOHJieHHH ero 
B HeM Ha ocHoBaHHH orrpe.o;erreHHH ero co.o;ep)l(aHHR: B 6Hocpe.o;ax. Ha116orrec 
HH<f,lOpMaTHBHb!M HBJ1HCTCJI HCCJieJJ;OBaHHe MO'lH H KpOBH, B MeHbWeJ1 CTefle· 
HH-Kana. IlpH rrpeBbiWeHHH ecTeCTBeHHoro ypOBHH, KOTOphiH 6Lm yKa3aH 
Bb!We, MO)I(HQ fOBOpHTb 06 yaeJ1H'leHHH co.o;ep)l(aHHH 6epHJIJIHH 3a C'leT 
ITpOH3BOJJ;CTBCHHOfO HOCTynneHHH. f1p11 JJ;OCTH)I(eHHH M3KCHMaJibHOfO CO· 
.o;ep)l(aHHH uenecoo6pa3HO HCKJIIO'IHTb .O:aJibHeHWHH ITpOH3BOJJ;CTBCHHb!H KOH· 
TaKT C MCTaJIJIOM .0:0 IlCpHOJJ;a HOpMaJIH3al(HH CfO BbiBe.o;eHHH 113 opraHH3M3. 
06beM H 'laCTOTa npose.o;eHHR: Hccne.o;osaHHH 611ocpe.o; onpe.o;errHJOTCR: c y'le­
TOM KOHKpCTHb!X YCJ10BHH Tpy.o;a. 

f1p11 pa6oTe C paCTBOpHMbiMH COC.o;HHeHHHMH He06XOJJ:HMO HpOKOHTpO­
JIHpOBaTb CTCileHb 33rpH3HeHHH KO)I(Hb!X HOKpOBOB B nepHOJJ: pa60Tbl H 
fiOCJIC Hee. YpOBHH COJJ;Cp)l(aHHH 6epHJIJIHH MoryT HpCBbilllaTb eCTCCTBeHHbie 
(cneLibi MeTarrna), HO He JJ:OJI)I(Hbi 6biTb 6orree 0,3 MKr/JJ;M 2 . Ilocrre caHH­
TapHOH o6pa6oTKH conep)l(aHHe MeTanna He .O:OJI)I(HO rrpeBbiWaTb 
0,1 MKr/.o;M2 . 

KoMruieKc MCJJ:HUHHCKHX rrpo<f,lHnaKTH'lecKHX MeporrpHHTHH, B 'lacT­
HOcTH 'laCTOTa HpOBCJJ:CHHH MCJJ;Hl(HHCKHX OCMOTpOB, OITpe.o;eJIR:CTCR: CllCl(H· 
tPHKoH: rrpoHJBOJJ:CTBa. HarrpHMep, Y'IHTbiBaH JaKOHOMepHOCTh paJBHTHH 
LICpMaT030B HpH B03JJ:CHCTBH11 pacrnopHMbiX COeJJ;HHeHHH 6ep11JIJII1R:, l(CJIC· 
C006pa3HO Ha6JIJOJJ;CHHC Ja pa60'IHMH ( OCMOTp KO)I(HbiX fiOKpOBOB) ITpOBO· 
.LIHTh B TC'lCH11C rrepsoro MCCHl(a C)I(CHeJJ;eJibHO, a B TC'ICHHC flepBoro fiOJiy. 
fOJJ;HH - C)I(CMCCH'lHO, 'ITO fi03BOJIHT BhiHBHTb Ha'laJ1hHbie 113MCHCHHH KO)I(H 
H rrpeJJ;OTBpaTI1Th B03HHKHOBCHHe rrpocpeccHOHaJibHbiX 3a6orreBaHHH 11 CCH· 
CH6HJ1113al(HI1 K 6epHJ1JIHJO. 

Ilp11 rrocTyrrrreHim Ha pa6oTy 11 B rrpouecce ee Heo6xOJJ;HMo npoBOLIHTb 
caH11TapHo-npocBeTI1TeJihHYJO rrporraraHny 11 pa3bHCHHTh Ba)f(HOCTh co6mo­
.O:eHHH rrpaBHJ1 TCXHHKH 6e30flaCHOCTI1 H Mep JIH'lHOH 3aiUI1Tbi LIJIH npe.o;y­
llpC)I(JJ:CHHH B03HHKHOBeHHJI 11 pa3BI1THH npo<j>ecCHOHaJ1hHhiX 6epHJ1JIHC· 
BbiX IIOpa)l(eHHH. f10HHMaHHe H 3HaHHe pa6oTaJOwHMH peaJihHOH onacHOCTH 
IIOCJICLICTBHH B03JJ;CHCTBHJI 6epHJIJIIfH, ero COel,IHHeHHH H CllJiaBOB HMCIOT 
60JihlllOC 3Ha'leHHC B 06weM KOMilJ1CKCe llpO<j>HJ1aKrn'leCKHX MeporrpHH THH. 
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