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OT ABTOPA

Y Kax/10i KHUTH €CTh CBOS UeJIb U CBOI YHTATE Ib. ITO B HO.THOI
Mepe OTHOCHUTCS M K KHHUIe, KOTOPYH Bbl JAepxHTe B pykax. Ee
HA3HAUEHHEe MHOTOIIAHOBOE.

Bo-nepBbIx, 31ech cBeneHa BoeAMHO OoJiee MJIH MeHee MoJiHas
UHPopMauMs o npakTUke oOpaboTKH uyepHO-OesbIX HEraTHBOB (U
B MEHbLIEH CTeNeHU —NO3UTUBOB). NPEACTABJIAIOLLAS HENOCPEACT-
BEHHbIH 1IPAKTHYECKUH UHTEpeC JIis MOBCe/AHeBHON padoThl GoTo-
mobdutens. boablas YacThL 3TUX peKOMeHJaUUi yxe NMOABJIAIACD
B PA3HOE BpEMs B [1€44ATH, B TOM YMCJIE U B XKYpHaJaX, HO OH4 He
BCEId JIOCTYIIHA LIMPOKOMY Kpyry uutareneid. byayuu cobpaubl
noj oAHoH 00J0XKKOI, MHOTHE M0oJ1e3Hble CBEJICHUS NOYYal0T KdK
Obl BTOpPOE POX[ICHHE.

Bo-BTOpbIX, HAPAAY C KOHKPETHBLIMHU NOJIE3HBIMU CBEACHUAMH
B KHMI€ HACTOMYHUBO MPOBOUTCH MBIC/Ib O €JMHCTBE BCEX ITAIOB
dboTtorpadudeckoro «iaeicTBa». Takol Noaxoa O4YeHb BaXKeH: Ha-
YUHAOILUKE YACTO [E€PEOLEHUBAKOT pPO.tb OJHUX ITAIOB U He-
JIOOLCHUBAIOT, A4 MOPOH M BOOOLle ynyckaloT poib Apyrux. B
¢dororpaduu Bce npolleccbl TECHO B3aWMOCBA3AHbI, 31eChb HET
ITANIOB BTOPOCTENEHHBIX MJIM MaJIOCYLUECTBEHHbIX. JTO BAXHO
MOHATbL U YCBOUTb, 3TO — BaxkHelIllee YCTOBHE HEIPEPBIBIIOTO CO-
BEPLUCHCTBOBAHUS MACTEPCTBA.

B-TpeThbux, aBTOp mblTajcs NOKa3dlb HECOCTOATENBHOCTbL He-
KOTOPBLIX Ype3BbIYAIHO XUBYYHUX 3a0JyxeHUN, npeciieqyrouInx
JIKOOUTENA YYyTh He C MEPBbIX TOA0B nosBaeHUs doTtorpadui. ITo
Bepa B HEKHMH TAWUHCTBEHHbIH NPOSBHTENb, OYATO Obl W3BECTHBIN
TOJBKO MOCBSLUEHHBIM, MOIIBITKK CO3AaTh CBOIl «YHUKAJILHBIA»
peuenT, no BO3MOXHOCTH U3 TPYAHOJOCTYNHbIX PEAKTHBOB, YOexK-
JIEHHe, YTO XOPOLIMH CHHUMOK MOXHO CEJdTb TOJIbKO CaMbIM
goporuM B Mupe doToannapatoM. Takue 3abayxIeHHs 0OpHU-
XOAUTCA PA3BEHYUBATHL MOCTOSHHO, a4 COTHHU MUCEM YUTaTes el
B pemakuMu hororpaduueckux XypHajaoB CBUAETEIbCTBYIOT 00 UX
Y/IUBUTEILHOR ®UBYUECTH.

WUtak, 310 He yuyeOHoe mnocobue. bonee Toro, 3jaech Her
CTpPOTOro, JIOTHYHOTO M TMOCJIEI0BATEbHOTO H3JIOKEHUS [LAKE
XMMHUYecKoil cTtoponbl GoTorpaduu. ABTOp NpeAnoJaraer, 4ro
YUTATENb 3HAKOM C OCHOBaMHU (ororpaduyeckoil TEXHUKH, yMeeT
o0pallaThCsl € ANNapaTroM, 3HAET, YTO TAKOE BLLICPXKKA M dia-
(dparma, KaK HY>KHO HABECTH HA PE3KOCTb U KOTHA Uejiecoodpasno
[IPHMEHUTb CMEHHbI O0BLEeK1UB MU cBeTohuiabLTp. M ecan Bbl
COBCEM HE YMEETe CHUMATL, BaM cielayel OOpaTHTbCA K PYKO-
BOACTBY Il HAYMHAIOLIUX.

DTO M He peuenTypHbI CNPABOYHHMK, XOTS peuentos obpa-
DAaThIBAIOLLMX PacTBOPOB 31ech MHoro. (Ckopee BCEro 3TO KHMTA
O TOM, K4aK Jiyylie JOOMTbCS XOPOILETO U300paXeHHUs, NOAYUHTD
uHTepecHbie 3hdekThl NpU 00paboTke GOTOMIEHKH U HE 110BTO-
pATb OLUMOOK, KOTOPLIE HEOAHOKPATHO MOBTOPSIICH 0 BAC.



Brl HaliieTe 30ech CBENEHM S, TIO-BUIUMOMY, HE OUEHb H3BECTHHIE, OHH
B3SITHI U3 CTAPMHHBIX KHUT ¥ XYDPHAJIOB, JaBHO YK€ CTaBIIMX OuGnuorpa:
duueckoit pegxocteio. KoMy-To u3 untareneit (a s1 6uu1 661 oueHs pan
3TOMY) OHHM MOTYT OKa3aThCsl MONE3HBIMM, BEOb HEJAPOM TOBODSIT, UTO
HOBOE — 3TO xopowo 3abriToe crapoe. lInsi HoBuuka oM GyOyT BCero
JIMIIL 3aHUMATENbHEIM TPaKTUKYMOM, a ¢ororpada 6ojiee OMBITHOrO
MOTYT HATOJIKHYTb Ha TBOPUYECKHE HAXOIKH.

Taxkass MHOrOIIAHOBOCTh KHUIM U, B HEKOTOPO#H CTENeHM, ee ¢par-
MEHTapHOCTh 3aTPYIHsUIM BBRIGOD HasBaHusi. HauBonee nomxonsiuum
MOKAa3aJIoCh 3TO HECKOJIBKO CTPAHHOE COUETaHME CJIOB — “doTorpadu-
yeckuil Kanergockon”. Kak ¥ B u3BECTHOHM NETCKOH WIpyLIKE M3
LIBETHBIX CTEKJIBIIUEK, 30€Ch MOJIyunJIach MeCcTpasi, MO3auuHasi KapTHHa
M3 TOJIE3HBIX COBETOB, 3a0BITBIX PELIENTOB, HACTAaBJIEHMIA, IMDUUECKMX
OTCTYIJIEHUI ¥ MHOTOrO Ipyroro, uTo, [0 3aMbIC/Ty aBTOpa, MOJYMHEHO
OOHOM HIee: BCE 3TO JOJIKHO OBITh JOCTaTOYHO MHTEPECHO M MpaKTHYeC-
KM IOJIE3HO.

Bein y aBTOpa M ewe omuH 3ameicesl. I'oBopsiT, uTo Ha ommubBKax
yuarcst. Tak nyuile, HABEpHOE, YUMTHCS Ha UyXHMX oWHUOKax, yCBOMB
7151 ceBs1 JIMILb MOJIE3HBINA PEe3yJIbTAT; 3TO COXPAHUT Baille BpeMS, CUJILI,
doToMaTepuabl ¥ peakTMBbl. Takue yuyeOHBEIE PEKOMEHAlMM, KOTOpbIE
HMEIOTCSI B KHUIe, HEM30EKHO CIIOKHEE IO CONEPKAHMIO M U3JIOKEHHMIO,
YeM OpyrHe ee MECTa, XOTs aBTOp M uaberan BCSKOH MaTeMaTH3alMu
UIM yryGNeHus B 4MCTYI0 Teopuio. MoxeT BbITh, HMEHHO OHM O0COBEHHO
npuroasitcss Bam B paPore, a uToGel pasobpaThcss B JIOGOM BOIMpOCE,
noTpedy0TCs ML COCPEIOTOUEHHOCT ¥ BHUMAHME.

U Bce e y KHMIM €CThb OJMH IJIaBHBIA ajpecar. 3TO HauMHAOLIMMA
¢ororpad — He TOT, KTO BHEpPBBIE B3si]l B DyKH anmapat, a TOT, KTO,
cIeflaB CBOM IE€pBble CHUMKM, YOEemMIICS, YTO XOpOIIMMM OHM NOjy-
4aTcsl, €CNIM Thl AEHCTByellb He TOJbKO IPAMOTHO M METOOMYHO, HO H
TBOpUYECKH. ITO BCErja Jierye B KOJUIEKTUBE, KOrja B3auMHasl OMOLIb
U OBCYXIEHHE CTaHOBSITCSI BEPHBIMHM IOMOLIHMKaMu oOyuenus. Kos-
JIEKTUB HauuHaowux ¢ororpados — 370, KaK NpaBUJIO, GOTOKPYKOK,
[0 ¥ PYKOBOIWTENb OIBITEH, U BO3MOXHOCTEH IJisl 3KCTEPHUMEHTOB
Gonbiue. IMEHHO MO3TOMY B KHUT'Y BKITIOUEHbI CBEIEHHS1, HEODXO0IMMbIE
I7si TOBCEOHEBHOH paloThl GOTOKPYKKA, KOTOpBIE MOMOTYT chenaTh
3Ty pabory MeHee wabIoHHOI 1 Gojlee TBOPUYECK O, HHTEPECHOM.

Ho ne Ttonsko mnsi ¢doTomobureneil, KOHEYHO, OHa MOXKET CTaTh
noJie3Hoi. Jlo6oit poTorpad-NpaKkTHK, Haxe BIIOJIHE MOATOTOBJIECHHBIH,
Haifger B Hell gns cebst yTO-TO CyluecTBeHHOe. HBIMM cloBaMu, 3Ta
KHHTa IS KaXJIOro, KTO MHTEPECYeTcs] NpaKTHYeCKOH CTOpPOHOM
dororpadum.






YYTb-4YTb UCTOPUUN

®ovorpadus (a4 B TOYHOM IIEPEBOJE C [PEYECKOro 3TO CJIOBO
03HAY4ET «CBETONHUCH»). KAK U MHOTHE [pyrue BeJHKHe H300pe-
TEHUS 1I0CAE TOTO. KAK € HUMHU YK€ OCBOUJIUCH, KAKETCH O4YEHb
npoctoid. Yrobbl cAenaTh CHUMOK, HYXHO TOJIYYUTL ONTHYECKOE
H300paXenue 1 yMeTh ero 3akpenuts. [lepBoe nospossier ¢pu3mka,
BTOpoe —xuMusa. Ho pa3aenuts ux B emuHoM ¢oTorpaduieckom
POLECCe HEb3s (KAK HeJb3s. HAPUMED, PCACTaBUThL cebe Mo-
HETY HUMelolIei Bcero JiMillb OAHY CTOPOHY), XOTS B 3TOHW KHHTE
C SIBHBIM XMMHYECKMM YKJOHOM NPUAETCA OTAAThb HpeAIIOYTeHHE
O/THOM M3 3THX CTOPOH.

Kak nouyunts u3oOpaxeHwe. 3nanu jgasHo. Ilpocroe «3a-
KHUraTesbHOE CTEKJIO» (a 00BeKTUB (oToalnnapara, no CyTH.—3TO
Ta K¢ cobupaTesnbHas JIMH3A, HO CJIOXHOW KOHCTPYKLHH) U HU3-
BECTHAS CO CPEOHUX BEKOB KaMepa-oOCKypa «pHCYHOT» H300paie-
HHE 110 3aKOHAM TeOMEeTpUYeCKOH ONTHKH. XyNoXHUKH Bo3pox-
JIEHUS  [I0JIB30BAJIUCh KaMepor-00Ckypoil mnoutu kak pabouum
HHCTPYMEHTOM Ha CBOMX YpOKax pucoBanus. IToT HeboJbIIOH
ANMYEK C MAJIEHbKMM OTBEpPCTHEM B O/IHOHM CTeHKE. HAKJIOHHbIM
3CpKA.I0OM M TOJNYIPO3PauHbIM JIMCTOM OyMaru HaBepxy jaaBall
XoTs W OJegHOe, HO 4eTKoe H300paxkeHHe. KOTOpOoe OCTaBaJoCh
TOJIBKO 3apUCOBATHL KapaHaawoM. Ho ans 3toro nyxHo Obl:10 Bee
K€ YMETb PHUCOBATL, U, HABEPHOE, MO3TOMY O/HUM M3 MNEPBBIX
n300peTareneid CBETONUCH CTasl 4YeJIOBEK. KOTOPbIA 3HAJ XUMHIO,
HO C PUCOBAHHMEM ObIJT COBCEM He B JIaj1ax... Bor kak roBopuia o6
3TOM caM u3obperareb, aHMJIHYaHUH YunbsaM 'enpu Poke Tasb-
00T, B cBoeil kHUre «KapaHaalu NpUpoab»: «IT0 3aCTaBHIIO MEHS
34/lyMaTbCs O HEIOPAXKAEMONH KPACOTE KAPTHH, KOTOpPhIE IPUPO-
[a pUCYET C NMOMOUILIO JIMH3,— BOJITIIEOHBIX KAPTHH, POX,IEHHbLIX
MOMEHTOM M OOpCUEHHBIX OBICTPO HCUE3HYTh... KapTHHbI 3T1H,
€C/IM OTBJIEYLCS O HMX COAEPKaHWsA. B KOHEUYHOM CHETe JIMIIb
NOC/IEA0BATENLHOCTh MU3MEHEHHH Najarolero na Oymary csera
B OJHUX MecTax u OoJiee Uil MeHee riyOboKux TeHel — B ApYrUx. . .»
M eMy 3aX0TeslOCh 3aKPENUTh «CAMOE MPEXOASAUIEE B MHUPEC — T€Hb,
BEYHBIH CUMBOJI BCEro CKOpOTEYHOro W MHUMOJIETHOro». TansboT
pacckasajl O CBOMX IEPBbIX HETATHBHBIX CHUMKax Ha Oymare,
NPOIUTAHHON PACTBOPAMHU XJIOPH/1d HAaTpUs M HUTpaTa cepebpa
(Takas OymMara B HalllM JTHH HA3bIBAETCS «CONEHOH» WJIM, TIPABHJIb-
HEE, «COJISHOM»), UyTh 1103XKE ABYX APYIHX HTY3HACTOB. KOTOpbIE
TAKXKE XOTEJH 3dKPENHUTb TEHb. HO MOJb30BAJUCH [ ITOrO
APYTUMH BEHIECTBAMH —AC(AIbTOBBIM JIAKOM, MEHBIMH H cepeb-
psHbIMHU 1TaCcTHHaMU. Ppannyssl XKozed Hucedop Huenc u Jlyu
Kan Mannae [larep, naBepHoe. NnO TpaBy CuHUTarOTCH H300pe-
TaTensMH otorpaduu. Xors ee pa3po3HEHHbIE HAEH. KAK TOBOPST,
HOCHJIUCbh B BO3ayvxe W j0 HUX. IlepBbiid U3 HuXx B 1836 r. cyme:l
CJe1d1b «OTpakeHHe BHUAMMOIO» HEYYBCTBHUTE.IbHbIM Oo.lee K
CBETY W.IM. KaK Obl CKa3aIM TENEpPb.— 3aKPCIUTHL CHMUMOK. BTopoii.
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[Mepenocnas kamepa-o6ckypa Havata XIX Beka.
Xy10KHUKH BO3POXKACHUS YHUIH PUCOBAHHIO U 3aKOHAM TMCPCAECKTHBLL, UCTIOTb3YS
3AKOHBI NPAMOIHHEHHOTO PACTIPOCTPAHCHUS CBETOROIO Iyya. DTHU mpHcrnocod.ie-
M. O KOTOPhIX 3HaaM ciue B XVI Beke, MOC1yXH.IH 1IPOTOTHIIOM COBPEMCHHOI'O
thoToannapara

TANAHTJUBbIA XYJOXHHUK, CO3[JajJ Ha 3TOH OCHOBE MACCOBLIH M
JOCTYNHBIA mpouecc, TpuyMdanbHo Bouleaumnii B mMup. Bee ato
Ob110 okosio 150 neT Hazaa, M yxe TOrja CBETOMHCh PO/IMJIACK
cpady B JABYX o0O0JMubsx: |) €AMHCTBEHHbIX IJK3EMIUIApAX YHU-
KaJbHOrO AarepoTuna U 2) MO3BOJISIOLIEM je/laTh KOMHWH, HO MO
Ka4ecTBY HallOMMHAIOLLEM CKOpee HblHenlHue GoTOorpaMMbl, Hera-
THBHO-TIO3UTUBHOM «(OTOTE€HHYECKOM pHUCOBaHMM» TanbboTa.

C tex nop B ¢dortorpaduu H3MeHHNOChL OYeHb MHoroe. OT
BbLAEPXKEK B HECKOJILKO MUHYT NMpPHU IPKOM COJIHEUHOM OCBELUEHHUH
¢doTorpadbl cMOIIM NepelTH K BbIAEPKKAM B ThICAYHBIE [OJIH
CeKyHAbl. ['poMo3akMe anmapaTbl NpeBPaTHUJINCH ‘B JIETKME Mepe-
HOCHbIE KaMeEpbl, HAYMHEHHbIE BCEBO3MOXIIOH aBTOMATHKOW. KO-
TOopas JAejlaeT CheMKY MCTHHHBIM YJAOBOJILCTBHEM. [1peBocxoaHas
ONTHKA, MHOXECTBO Pa3JIMYHbIX MPUCNOCOONEHNH 1103BOJIMIIN Aa-
e HaYWHAIOIEMY CHUMAaTh MOYTH BCE W BCIOAY, U B NOJyMpake
neLep, ¥ B 3aJMTON COJIHIIEM CHEXHOMN MycThiHe. B Hayke, TexHHKe
ans npodeccuonalibHoil poTorpadmuu, kazasnoch Obl. HE OCTA!IOCH
HUYEro HEBO3MOXKHOIO —doTorpaduss npuMeHsieTCs Ha ‘THC OKCu-



OpuruHaabHas kamepa Harcepa, cac-
JanHag Aciboncom XKupy; ee pasme-
pbl 30 x 36 x 50 cM.  Hajunuen  na
OUPKC TIIaCHT: «ARNApAT He MMeeT
[APAHTHHA, €C/IM Ha HEM HeT Mnof-
IIHCH [-Hd Il;u‘epu H TCUATH Tr-H4
XKupy. Jarcporuil, cae:taHublii Abg.
XKupy noa pykoBOACTBOM H300peTa-
teas B Hapike no yaune Kok Ceni
Onope. 7»

HOB, Ha MOBEPXHOCTH APYTUX ITAHET, C €€ TMOMOIIbI YBHACH
caMble JajieKue 3BC3Abl M HUYTOXHO MAJIbIe YACTHUIIBI MOJIEKY-
aspupix pazmepon. OHa 3anevyatiiesia UCTOPUIO M BOULIA B HAlIy
XHU3Hb MUJIJIMAPJAMH CHUMKOB B IIpecce M B ceMeiHbIX anbboMax.
Poaunace kunemMarorpadus —poJHas A0Yb NEPBLIX JAarepoHIOB;
MOSIBUIACH CBEPXCKOPOCTHAS ChEMKa, /€ BBIACPXKa KOpoue cc-
KYH[Ibl BO CTOJILKO Xe€ pa3. BO CKOJIbKO CEKYHJIa KOpOYE CTOJICTHUS;
Hayuyunuch GotorpadupoBaTh B HEBUJMMBIX Jy4ax, HAPUMEpP
B uHpakpacubix. doTorpadus crana nBeTHoW, oOBLEMHOI a
MHOTAA U NOYTH MIHOBCHHOMW —4epe3 2—3 MUH TOTOBLIH CHUMOK
npsiMo U3 ¢poroannapata nonajadet B pyku gororpada. Beero u He
NEePECUYHCIIHLLD. . .

MU B 10O %e Bpemst B GoTorpadguu ¢ Tex nop U3IMEHUJIOCh Tak
Maso, 0COOEHHO ecJid BCIIOMHHTh, YTO MHOI0€ M3 TOrO, 410 Obl. 10
NoJTOpa Beka Ha3lal JAMKOBMHKOM, ucdedsno Hasceraa. [ledcrau-
TesbHo, 150 sieT Ha3zaa NHOAM NUCANIW €llle [PU CBEYaX T'YCHHbBIM
nepoM. He MeuTanu OO 3JICKTPHUYECTBE., TOJILKO YBHU/EIIH IEPBYIO
KEJIE3HYIO JIOpOry ¢ MapoBO30M, HAallOMHHAIOIIMM CAMOBAap Ha
KoJiecax. AB1oMOOUIIS He ObLIO M B TNOMHHE, HE I'OBOPS YXke
o caMoJterax u paauo. A B dotorpacduu? Bee te xe caMble comu
cepebpa, KOTOpOro Ha 3emMJie CTAaHOBHICS Bce MeHblle. Bee ToT e
HETaTUBHO-NO3UTUBHBIA TMPONECC U [POSBJISIOIIME BEUIECTBA,
OONBLUIMHCTBO M3 KOTOPBIX U3BECTHBI yX€ OKOJIO COTHH jer. Bce
TOT € OCHOBHOH NPHHIIMI CBETOHENpPOHMIAeMasi KopobOka cC
JIMH30M BNepeau, nycrb YCOBEPLIEHCTBOBAHHBIE, HO, 110 CYTH AEJA,
HeU3MeHHble,

Tonbko ceifyac FOAM MOJOUIIH K HOBBIM PCHICHHSM, KOTOPbIE
NIOMOTYT HW3MeHUTb Oyayuryro ¢ororpaduto. HakoHeu-to ona
cMoxeT oboitruch Oe3 aparoiieHHoro cepcbpa. Craner MHOro
Jlydllle paspeniarolas ClocoOHOCTb, W AaXe Ha JIHOUTEIIbCKUX
CHUMEKAX MOXHO OyaeT pa3iuuuTh Mesibuaiimue aelasu. [losssres
HOBBIE CBEPXUYYBCTBHUTE/IbHbIE MATEPHAJbl, MAarHU1HAs 3AMUCH.
CBEPXOBICTPBIE METO/IbI CHEMKH, AAXE 1IIBETHON. H MHOI O€ CLIE U3
pasps/la «CBEpPX-CBEpPX» XAET Hac B OyayuieM. B rexnuky yxe
BXOHUT rojiorpacdus - COBCCM HOBBIH 10 CBOEMY MPHHUUMNY C11OCOD
noJly4yarb OO0BEMHBIE M300paXeHHUsl. KOTOPBIE MOMXKHO OCMalpH-
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CoBpCMCHHBIN TIpodecCHOHAILHBIA doToan-
napat

BaThb 4yTh JIM He co Bcex ctopol. Ho

B Hallle BpeMs XH3Hb OOroHseT

noa4yac caMpl¢ HaHTACTHUECKHE liep-

CNEKTHUBbI W MPEMOAHOCHT CcaMble

HEOXKHU/TaHHble clopnpu3bl. Tem 6o-

Jige, YTO Bce 3TO Oyayllee He jeaaer

HbIHELHIOW  GoTorpaduio MeHee

MHTEPECHON M AOAro ewle npocras

OyMaxHasi «()OoTOKapTOUYKa» MM LBETHON CJlaill Ha Kycouke
Npo3pavyHoOi MneHkH OYyAyT HAWMMH BEPHBIMH CNYTHUKAMHU H
JIPY3bAMH.

NABOPATOPUA

Mpenanueiit geny ¢ororpad. 6yab To npodeccHoHan WM JHoOH-
TeJb, CIpeMHIca 00paboTarb IKCMOHUPOBAHHBIA GoTOMATCPUAI
CBOMMH pykaMu. BOJILIIMHCTBY 3TO JIOCTABJISIET Y10BOJILCTBHE. A
1poecCHOHa 3HAeT, YTO HUKTO Jiyyllie HEro CaMoro 1o paborel
He npojenaer. [1o3ToMy 3HAKOMCTBO ¢ «Jjaboparopueit» H OCHOB-
HbIMH HaBbIKAMH PabOTbl ¢ XUMHYECKHMH BElIECTBAMU — HCH3-
OexHbIA yen gotorpada.

Boo6uie rosopsa, cioBo wiaboparopus», a Tounee «po1o-
nabopaTopusi», He CAe0BaSIO Obl BLINYCKATh U3 KaBblueK. JIuub y
OYeHb HEMHOIHMX €CTb BO3MOXHOCTB (J1a ¥ HEOOXOAUMOCTDL) cle-
JIaTh TAKylo JIADOpATOpHIO XOpOWO 0DOPY/I0BAHHOW U MOCTOAN-
Hoi. Hawe Bcero 9Ty BaxHYIO0 (YHKIMIO ¢ YCNEXOM BbIIOJHSIOT
BAaHHAs KOMHaTa, HeOOJbLWIONH uyman WM capaiuuk. Komneuno,
x0T Obl ¥ HeDONBIIOH, MO NOCTOSAHHBIA YroJIOK —3TO O4YeHb
yaI00HO, HO €ro OTCYTCTBHE HE JIOJDKHO ObITb MOMEXOH Ballemy
yBsieueHHI0. [J1aBHOE, 4TOOBI MOMelIeHHE MOXHO ObLIIO HAIEKHO
3aTEMHHUTD (ITO BaXxHeiiiliee ycaoBHe Beex 3aHATHI doTorpaduei).
4ro0bl B HEM ObIJIO TOCTATOYHO BOAbBl, XENATENLHO MPOTOYHOMN.
M 4TOObI OHO He OBLIO YpE3MEPHO TECHBIM W AYUIHbIM: Beldb B
«TEMHOI KOMHATE» LUPUXOAUTCH MPOBOJAUTHL MOPSAOYHO BPEMEHH.
He yctpauBaiite «hoTonadopatopuio» (Kak ¥ XMMHUYECKYIO J1abo-
patopuio BooOwe) B Kyxiie! DTO He TOJILKO NOCTOANHO MeHlaeT
JNIPYTHM 3aHATHSM YJICHOB CEMbH. HO U HEDE3011aCHO: 1IPAKTHYECKH
BCE XHMMUYECKME PEedKTHBLI (3a OYeHL PEeJIKUMM MCKJIIOYeHHSIMHU
BPO.IU X)IOPH/14 HATPHSA), B TOM YUCIE U HYXHble 151 poTorpaduu.
nubo nedesspenl, judo npocto onacubl. [loMuuTe, yTo nuLa
U 3aHATHA XUMHEH abCOMIOTHO HECOBMECTHUMBI, JIIOOas. NpUTOM
Manefiias, oniMdKa UM HEOPEXKHOCTHL MOTYT 3/IeCh O4eHD [10POro
0001 HCh!



Ree 9TO CHAPSHKEHUE B CCPEIMHE TIPOIILTOL O BeKa (hoTorpad BeIHYKACH OLLT BO3N 1L,
¢ cofoit: Habop (ororpada. HEOOXOAMMLIN L1 MOKPOKOJLIOMOHHOR (hOTO1pit-
¢un. secnn or 30 mo 45 kr

[1pexpacHas unes—ob6wequHUTL CBOe yBiCUeHHE (oTorpadueit
C 3AHATHSAMH B LUKOJLHOM XHMHUYECKOM HAH (HOTOrpadhHIeckom
KpyXkke. U ycioBus oueHbL MOAXOASIINE, U BOZMOXHOCTH 3HAYHTEIb-
HO IIHpE: Beb MHOIHME «IK3OTHUECKUE» PCAKTUBBI, O KOTOPBIX
YIOMHHACTCS M B 3TOW KHUIE, HAaWTH 3avactyio OblBaeT oOueHb
HCJIETKO.

Kaxoii 661 nu 6bi1a Baia JabopaTopus, OCHOBHbIE TpeOOBaHUS
K Hed—akkypaTHOCTL W uuctoTa. [l Kaxaoro M3 pacTBOPOB
JI0JKHA ObITH OTBEJIEHA CBOS TOCYJAa. DTO MOTYT ObITh OOBIUHEBIE
CTEKJISIHHBIE OYTBLIKK C TUIOTHBIMH TTPOOKAMH M UeTKUMM 3ITHKCT-
Kamu. Beigenus OyTbING 715 ONpEesIeHHOTO pacTBOpa. €¢ HEIb3s
UCNONTb30BAaTL ISl JAPYTUX (OTOpAcTBOpOB W TeM Oosice Ans
Apyrux neneid. UToObl 3TUKETKH NPOYHO JIEPXKAJINUCHL Ha CTeKJe, UX
MOXHO HANUCATbL HIAPHKOBON PYUKON HA KyCOUKAX MEAWLUHCKOrO
JIEAKOTINACTBIPS M MPUKJIEUThL M0 K CYXOMY CTEKJy. CJIeTKa TOJs0-
I'PCB MIACTBIPb OKOJ10 TOPSAYET 0 YalHUKA U.1M BK.IFOUEHHOH J1eKT-
PO.1AMIIHI.
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He HanelTech HA CBOIO NMaMsAThb. JAXe €CJIH
OH4 BAC OOBIYHO HE MOJABOAUT: 0e3 3THUKETOK
OUCHb JIETKO TNEpPenyTaTh PACTBOPBI U TEM Ca-
MBIM HCNIOPTHThH 00pabaThiBaeMblil MaTepual.
A4 CHATBIA CIOXET MNOAYAC YXKE HEBO3MOXHO
Bocrpou3BecTH! Xopouwmid (¢ TOYHOCTBIO 10
[OJIOBHHBI TPAJyCd) TEPMOMETpP. HECKOJBKO
MEH3YpOK, CTCKJISHHbIE TAJO4YKH JIS pa3Me-
UIMBAHHS, YAChI, CTIELHAJIbHBIC THHIETBI. OaUKH
ans o6paboTku NaeHKH (KeJaTeslbHO OTAEJb-
HBIC 1S KAXIOW ONepauuu) W KIOBELbl IS
NPOSIBJICHUS OTNEHYATKOB — BOT COBEPIIIEHHO He-
00Xx0auMbIii MHHUMYM obopyaoBanusi. Eciin
Bbl CAMOCTOSTEJILHO TOTOBUTE pPACTBOPBI W3
pa3BeCHBIX PEAKTHBOB, BaM He 00OHTHCH Oe3
BECOB C pa31OBECAMMU; XKejaTejbHa TAKXe cre-
UMAJbHAS OAEXKId WM XajlaT, BCerja HHUCToe
NOJIOTEHLE M TPANKA ISt HABEACHUS YMCTOTHI.

[Tose3nwlit coreT. Y000HO HAK.1CUBANTL IMUKENIKY THAR, YIHOOb
ee GePXHUIl KPUil VKA3bIGU.l YPOBCHb ONPEOe.ICHIOC0 00seMd
HCUOKOCINU, HA.IUIMOU 8 GVINbLIL, HANPUMED PUGTIO0 PUGOHeMY
00BEeMY UCIOIBL3VEMO2O HOMOOUYRA.

Y AMBUTEIBLHO, UTO JdXe Ouellb aKKypaTlible 110 CKJaay Xa-
pakTepa Jitoad MHOTAA ObIBAIOT KpalHe HEOPEkHbIMU TpPH 3a-
HaTHSAX (oTorpadueit. CHoBa noBToOprO: mnepciyratbh obpadaThl-
BAIOLLIME PACTBOPBI—3ITO HE LIPOCTO HEOPEXHOCIb. OOBIYIIO ITO 10
cje3 OropuuTesNblias YTpaTa NOpOH €AUIICTBENHOTO LCHHOTO Ka/I-
pa. B Takmx ciayuasx Oecrnoyie3Ho OexaTh K 0o0Jiee ONbITHOMY
TOBAPUILY WM NHCAThb B peAaKLHIo GO rorpaduieckoro xypHad.
pocs COBETA O CNaceHWH Oe3HAEKHO MCNOPUEIHOTO CHOKETA.
BpbeI3ryu na cToJie WIKM PACCBHINAHHBIN XUMHKAT MOTYT OCTABUTH Hi
CHMMKE MNSTHA, MOJIoChl, 0O0ilyr Byanb. B xyamem ciydae Bbl
MOXETE MOBPEIUTb M CBOEMY 30pPOBbIO, a 3TO YXe Tropasjio
cepbesliee.

Ecnn xoTs 66l B KAKOH-TO Mepe NO3BOJIAIOT YCIOBUSA, CHEAYC]
HA4dTh C OCHOBOMNOJIATAIOLLETO NPHHIMIIA: IO BO3MOXIIOCTH. MEC-
Ta, NpeAHa3HAYEHITblE I «CYXOH» M «MOKpPOit» pabo1Ibl, HOJIKIIbI
ObITH Ha 3HAYMIENBHOM PACCTOSSHWM ApYyr OT Apyra. B cospe-
MEHHOH KBAPTHUPE YBEJIMYUTENHL MOXHO NMOCTABUTbL B KOMHATE UJIN
Kopumope, a 00paborky NpoOBOJUTL B BAHHOM KOMHaTe. Beab
HPUYHUIION HENPUSATHOCTH MOXET CTATh HE TOJBKO HEOpexIo
NOCTABJIEHHAS BaHHOYKAa C pacTBOPOM, HO M 0ObIYHAS BOJAOINPO-
BOAHAA BOJA.

Eule oauH ouveHb BaXXHbIH MOMEHT: MHOTHe NpPHOOpHI, KO-
TOPbIMH BBl MMOJb3y€TeCh. M B TNEPBYIO OUCPEAb YBEJIMUUTEIND,
NOAKIIOUAIOTCS K osiekTpuveckoid cetu. Ilomuure: pabortas c
IIAXOAAIUMMCS MO HANpsKeuHeM OOOpYJAOBAHWEM B YCIIOBHAX



Hecko.ibko BaApHaHTOB yCTpOY;’ICTBa

ToduTeabckol  oToaadopatopuu:

4 cTojle, B HIKA(Qy. B BAHHOW KOMHa-
TC

MOBBIINIEHHON  BJIKIOCTH, K
TOMY Xe€ OOBIYHO MOKPBbIMU
pYKaMH, psIOM C 3a3eMJIeH-
HOH MeETAJUTMYECKONH apmMatly-
’ poil (Bamma, TpyObLl), B ‘1€CHO-
T€ U TEMIIOTE, Bbl HapyllaeTe,
BOOOIIIC TOBOpA, CaMble d.le-
MEHTApHbIE W  YPE3IBbIYAHHO
BaXKHbIE TPEOOBAHHUS TEXIMKH
ajiekTpode3onacHocT. M Be3
- HPEYBEJIUUCHUS — peub UAET O
| BAlllCH COOCTBEHHOM XM3HM —
_— HYX)HO OBITL CKPYI1yJIe3HO BHU-
MATETbHbIM M 11eAAHTHYHBIM,
€CJIM TaKasi CUTYallus BCe-TAKU
—— HeusdexkHa. Pe3nHOBBLIE KOB-
L,—— pUK MOJa HoTaMHu. He3ykopu3l-
HEHIIbIE 110 KAYCCTBY BHJIKH.
poO3eTKM M nposoaa (e mny-
Tarolmecs noa Horamu!), Iie-
[OMYCTUMOCTbL HUKAKHUX Bpe-
_— MSIIIOK WJIM HEHCTIPABIIBIX, OTO-
JIENMHBIX 4acTed NPOBOJIKU
BOT COBEpLLEIHO 00s13aTeIIbHbIE
TpeboBanus Takoil He3omacno-
| cin. Ilpuydnrech, pabotas c
) |l l IEKTPUUECKUMU  IIpUDOPaMH,
I
I

BCEr/la JISHCTBOBATL JIMIIIL O/~
1O PYKOMH, 1€ KacaTbCs IpH
3TOM JAPYTUX METAJUIMUECKUX
NpeaIMETOB.

Bo3moxiio, Bal¥ Balnnou-
KU pa3MeLIaroTcs He B riybo-
KOW paxkoBMIlEe, a 114 MOBEpx-
_ noctu croaa. Yi1o6wl npeno-

i

XPAHUTBL CTOJ1. 3aCICHUTE €ro

IMonesnblit coreT. B npaguiax >4eKmpooe3onacHocmu  1em
HUKUKUX «Medodeliy, U ecau 8bl 4e20-mo e 3ndeme Ui 8
YeM-1u00 COMHEBACINECH, HPULIACUNIC CREYUUIUCING=D.1eKMN-
pura. Huueco sazopnoco 0.4 eac 6 most nem. a om ne-
npmiocmett 8ol W30ABUIMECh HASCPHIKA.



|

i

B TexHuke 2IckTpobesonacHocTH Her Medoueit! Jliobas HeOpexHocrh moxer
NPUBECTH K HECHACTHOMY C/y4aro

JIMCTOM TLJIACTHKA WJIM MOJIM3TUJICHOBOH IJICHKOM, CBEPXY nocTe-
JMTE TOJICTBIA cJ0H razeT. OHU BIMTAIOT BCEBO3MOXHBIE OpBbI3-
M, KOTOpble 0e3 TakoW NpPeIOCTOPOXKHOCTH OCTABJIAKOT STHA.

By/ibTe BIMMATENIbHBI U HE MOJL3YHTECL CTAPbIMU pPACTBO-
pamu. Ctporo ciegyiie nNpaBujiaM HUX [PUTOTOBJICHHS, HE OCTaB-
naiTe 0e3 BHUMAHWs M CPOKM MCIOJIB30BAHUSA, YKA3AHHBIE B
MHCTPYKIIMK JIsl KaXx/joro pactBopa. Joctatouno neboJibiion
OLIMOKY, 4100l NPOsABUITE/bL mepecraj paborare kKak Tpedyercs.
He sxonoMbre Ha Gukcaxe, OH HEJOPOI, a M1I0X0e PUKCUPOBAHKME
npuBeeT K ObICTPON rudenu BalIUX CHUMKOB.

Iloaesnnle coseTbl. |. Cmapatimecs 1ie MOUUMb pyKu 6 pacm-
sopax. [loab3yiimecs cneyua.ibiiblMu RUNYeMAMU U WURYAMU
(00U —MOABKO 048 NPOSGUINEAH, OPYIUEC —~MOIbKO 048 3UKpe-
numeaq). Imo 3auyuimum pyku om pazopancenust, d pacmeo-
Pbl— OM 3A2PAHEHUA U OONOAHIMEABIO NOMONCEM 130eHCaAnb
IACKMPOMPABMBI. CYXUE PYKU—RNAOXOU NPOBOONUK I.1eKMpli-
yecmada. Tom, KMo HQYUUACA NOAL3OGANCA NUNYEIMOM, 11l
Ko20a He O0nyCmum nenpeonamepeniion « 0aKkmu.10cKonui»,
CH0b HACMOTl V' 2pa3ii)y b,

2. Jlegoit pyKoti MOMNCHO Oeadamb 8ce «MOKpble» Onepayull,
mMoe0a Kak npaead 8ceedd OCMAemcs Cyxoil, umobel 8K.1I04UNIL
yeeauyumedb u opamev homooysaly.

[TpoBepbTe cebsi HA BHINOJHEHUH CJICAYHOLIMX BBIPAOOTANNBIX
NPAaKTUKON pEeKOMEH/TalUI.

YaepeHbl JIM Bbl, 4TO He 3arpsA3HAETE O/IMH PAacTBOP APYrHm?
Ecan LIHUTIILBI, npennamal{elmble JJIA TIPOSABUTECIIsA.  CINVUAHTITIO
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nonajd B QUKCaX, TO HE 3d-
OyAbTE WX TIIATEJbLHO Npo-
MBITh MEpeda TeM, KaK CHOBA
UCNOJIB30BaTh B NMPOSIBUTEIIE.

Beeraa st Bbl cpa3y BblTil-
paeTe OpBI3TH ¥ ONOJIACKUB-
eTe pyku?

Becerma sm Bbl cTyuuTe B
JIBEpPb, Nepel TeM KAk BOWTH
B JlabopaTopuio, B KOTOPOH
paboTaroT, W BCErAa JM J0XKHU-
Jaetech oreTa? Takas npeso-
CTOPOXHOCTL HEJIULIHSAS JAXKE
NpU BKJIKOHYEHHOM B Jiabopa-
TOpPUM OOBIYHOM OCBEHICHUH,
HHAue Bbl MOXEIC OTBJCUD 3a-
HSIBIX JIFO;1€H B OTBEICIBEH-
HbIH MOMEHT HJIM €O3,1aThb HeE-
OXHUJAHHYIO TIOMEXY B HX pa-
boTe.

Jepxute nu Bbl CBEIO-
YYBCTBUTEJLHBIC MaTepHalibl
NOJAJIbIIE OT PACTBOPOB. CY-
XHX peakTuBOB U BOJbi? Ilom-
HUTE. HUKOraa He BHOCUTE B
sabopaTopuio €1y M IHThE;
KypHUTb B 1abopaTopHu coBep-
IIIEHHO HeJIonyCTUMO!

YacTo M Bbl NPOBETPUBA-
ere Bauly nabopaTopHio (0co-
OeHHO eclu OHa MoMellaeTcs
B noABaje WM capaiuuke)?
DTO BAXHO ISl BALIECTO 3]10-
pOBbSI U, KpOME 1TOT0, HEOOXO-
JHUMO, 4YTOObI NpPEeIOXPaHUTH
000pyI0BAHHE OT MOPUYH B YC-
JIOBUSIX BBICOKOH BJIAXHOCTH.

EcTb 5w y Bac JoctaTouHo Gonbluas BOPOHKA, 4TOOLI mepe-
JIUBATb PACTBOPLI, He NpoJiuBas ux’?

FEcau B pakoBHHe WM Ha BaHHE MOSBHJIMCH NATHA Ol CYXMX
pPeaKTHBOB U PACTBOPOB, Cpa3y JH Bbl yaajiseTe ux? Ilonbiyirech
A8 JTOTO YHUCTSILIMMH CPEJICTBAMH, KOTOpbIE BCETJa HMEITCS
B lIpOJaxKe B XO3siiCTBEHHbIX Mara3suHax. HekoTopsbiii 3anac takux
CpeICTB /10KeH OblTh B Ballleld n1abopaToOpuH.

Beerga v Bbl 3aKpblBaeTe yBesUYMIENb OT HbLIM, KOTOA He
padoTaeTe ¢ HUM?

M naxoinen. e 3a0biBaete jIM Bbl YOHPATL ¢Boe padouee MecTo
CPa3) A, KUK 10.1bKO 3aKOHYUIM paboTy; XOPOLLIO .14 NPOMBIBALTE




Bce (orobauku wu
[Monwiyitech AAsg 3TOro reioi
BOIOH M CilabbIM pacTBOpPOM
CTUPAJIBIIOrO HOPOIIKA HJH CO-
Ibl, 32TEM O1I0JIOCHHATE UX BOJIOH
TpU-4eTblpe pa3a., uToObl HE OC-
TAJOCh U cjeJa BO3MOXHBIX 3ar-
PA3HEHUM.

Heckonbko csioB 06 ocselle-
HHM doTosadopaTtopuu. Kpome
o0s3arTenbHOro 0Oeoro ¢BeTa B
HEW yCTpauBarOr He AEHCTBYIO-
mee Ha QoToMaTepuan Tak Ha-
3bIBAEMOE MNEdKTUHUYHOE OCBC-
uieHue. Bce coBpeMeHHbIE MJIEH-
KH (KpOME pe/IKHX HCKITHUYelnH
IUIss  HEKOTOPBIX  ClIEUUaJIbHBIX
1MIIOB) MPUXOAUTCH MNPOSABIATH
B MOJIHOM TEMHOTE, TaK KaK OHHU
YyBCTBUTEbHBI KO BCEM BUIM-
MbIM JydaM. U yxe nenap3s. kak

(et

B CTAPHHY, YBHAETH, K&K NPSMO B BAHHOYKE C MPOSBUTEIEM 1105B-
JIFETCS HA MJIACTHHKe u300paxenue. Takoe yI0BOIbCTBHE MOXKIIO
cebe MO3BOJIUTH TOJIbKO NPH 00paboTke YepHO-OesIbIX OTNEYaTKOB,
KOTOpblE AONYCKAIOT 0O6paboTIKy MpH KPACHOM MIJIM XKENTO-3€eJle-
HOM cBeTe JabopatopHoro ¢oHaps. Bropoit Bapuant ocsellieiiig
(bunbtp Ne 113, npomatommiics B poromarazpHax) yaodiee: on

spye, MEHbLIIE YTOMJISET rja3a U,
[JIABHOC, MO3BOJISET TOYHEE Olie-
HHUTHb IUIOTHOCIBb  OTIICUATKOB,
KOTOpbIE MPHU KPACHOM CBETE Ka-
kyTcs Oojiee MIOTHBIMH, YeEM HA
camMoM dene. nas 1uBeTnoi 1ie-
YATH NPUMENAIOT OYENL TEMIIBIH
3amMTHBIH  QuabTp Ne 166, on
JIa€T BO3MOXHOCTDH JIUIIL pa3Jiu-
4alh UpeAMETbl, HO He 103BO-
JISET OUEHUTH Ka4yeCTBO H300pa-
xenug. He 3abbIBaiiTe, 4TO JIFO-
0oe MNeaKTUHHYHOE OCBEIleHHE
Oymer AelcrBoBaTb Ha CBE1O-
4yBCTBUTEJIbHYIO 3MYJIbCHIO (CTa-

Henpavoe ocenienie pabovero mec-

Tu B (pOTO.T00OPUTOPHH: CBET Td0OPu-

TOPHOI O GOHAPS HANPABICH BB CTCHY
WIH Hi NOTOI0K




HET aKTHHWUYHBIM) W BBI30OBET 1IOSABJICHUE BYdJIH, €CJIH HE BBITNOJI-
HATbL M apyrue TpeboBanus. CaMm ¢oHapb He JONXKEH OblITh
pacrnoyioxeH ciuiikoM O6nmsko (Onuxe | M) or ktoBer. B donape
HeJlb3s YCTAHABJIMBATH CIIMIIKOM MolIHYO (6osiee 25 BT) onektpo-
namny. OUILTp He MOKEH UMETh TPELIUH WK ObITh BBIIBETILNM
W NSTHUCTBIM, @ B LUEIHW YBEJHUHUTENS WU QOHapsA He MOJKEH
npobusarbcs Oenblil cBeT. HenpsaMoe, T. . HanpaBJeHHOE B OETYFO
KadeJIbHYI0 CTEHY WJIH B NOTOJIOK, HEAKTHHUYHOE OCBEIIICHHE BCEraa
Oe3onacHee s (OTOMATEPHATIOB, 4€M MPAMOE, HALPABIEHHOE B
cTopoHy kioBeT. Ho M B 3ToM ciiyuae Oosiee 4eM |0-MHHYTHas
BblJIepxka Oymaru noja QoHapeM MOXeT BbI3BaTh OOIIYHO Byab.

PEAKTUBDI

Fae naboparopus. taM, KOHeUHO, U peakTuBbl. s doTomobn-
TEJNs CYUIECTBYIOT JIB€ BO3MOXHOCTH MPHOOPECTH HYXHBIH Habop
XAMHYECKNX BelleCTB. MOXHO, HAPUMEp, [1I0KYIaTh PEAKTHBBI 110
OT/IENBHOCTH: MHOTHE U3 HUX JIOCTATOYHO «XOJ/IOBBIEY, MPOAAIOTCS
B MeJKoi pacdacoBke B ¢doToOMaradmuax, anTekax W JaXe B
MarasuHax XO3sIHCTBEHHBIX TOBapoB. IlomobpaB HEKOTOpBLIA MH-
HUMYM HeOOXO/IMMBIX BaM XHMHKATOB, Bbl CMOXe1€ U3 60JIbIIOT0
YHCJId TIPOBEPEHHBIX PEILEM1OB BbIOpa1b HaHOOJEe BAC yCTpau-
BalOIIINE, YT0 HeMajioBaxHo. [lo 3asiBKaM OpraHU3allMii, IIKOJI,
($hoTOKIIYOOB TOUYTH BCE pPEAKTHBBI MOXHO [IPHOOpECIH B Crie-
IMaJIM3UPOBAHHBIX MarasMHax XWUMpeakTHBCOBITA.

Ho 3awacryro npoiie, 12 1 ya1o0Hee COCTABNATh PacTBOPHI U3
rOTOBBIX CMecei, KoTopble GacyrOTCs Ha 3aBOAAX; ACCOPTUMEHT HX
JIOCTA10YHO pasHooOpa3eH. DTO caMble pa3JIuHbIC MPOSBUTENN
I8 TIEHOK W OyMmaru, <¢ukcaxu, YCWIHTEJW W ocjabutenw,
BUPaXH, MOJIHbIE HAOOpPBl Ay 00paboOTKHM LBETHBIX (POTOMICHOK
u bymar. I'1aBHOE NpeUMYITIECTBO NO0OHbLIX HAOOPOB - [IPOBEPECH-
Hasi peuenTypa, BBICOKOE M CTaOMJILHOE KAYeCIBO, a TaKXke, 410
OYeHb YIOOHO, BO3MOXHOCTb OBICTPO MPHTO10BHIbL paboune
pacTBOpbI, He NpHOerasi K B3BCUIMBAHWIO U JAPYTHM 1pYAOEMKUM
onepanusaM. Ha 4eM Bbl OC1AHOBHTECH, 3ABUCHT TOJILKO OT BAC, HO
C yCIEXOM, KOHEUYHO, MOXXHO TMOJIb30BATLCH W OOOMMH METO/IAMH
cpa3y. [lnsa MeHs, HampuMep, OJHO YAOBOJILCTBHUE MOBO3HTHLCS
C BELIECTBAMH, OTBEIINBAA U OTMEpHBAs HUX...

M3 1mikonpHOro Kypca XMMHHM BCLIIOMHHTE, YTO psijl PEAKTHBOB
MOXET CyIIECIBOBATh B O€3BOJIHOW HIIM KPHCTAJUIOTHAPATHOH
tdopme (doTorpadbl He O4eHb TOYHO HA3BLIBAOT 3ITY dopMy
KKPHUCTAJUITHUYECKOI»). B MoJiekyjie «KpUCTANIINYECKOTO» PEAKTHBA
(KpUCTANIOTHApATA) COAEPXKHUICH OMNPEACIECHHOE UYUCIO MOIEKYJII
KPHCTA/JIM3AIIMOHHOW BOJIbI, TO3TOMY «KPHCTAJUJIHYECKOT0» Be-
LIecTBa (KpUCTANNIOrKWApaTa) Beeraa npuxoantes 6path Gosblie,
yeM Oe3BoaHoro. B pelente, Kak 1pABHIIO. yKA3bIBAETCA. O KAKOM
dhropMe BelllecTBa HACT PeYb. a MO MOJICKYJSAPHBIM MaccaM O0DOHX
COETHHCHIN HE I PYVIHO CAEIaTh COOTBETCTBYIOUIMI Nepecuet.
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Beenl— Moxer ObITb. H HC T4KHE TOY-

Hble, 00A3aTe IbHAS NPHHAAIEKHOCTD

B 1abopaTopuH 1UKOIBHOrO ¢oro-
KPYXKa

[Tpumep. [lo peuenty
Tpebyeics 521 06e3BOAHOTO
kapboHata HaTpus, a y doro-
rpada uMeeTcs 10JbKO KpHC-
tasnoruapat. CKoJbKO COJIH
HyxHo B3s1b? Kapbonart nat-
pus 6e3Boanblii —310 Na,CO,,
ero MoJekynspHas Macca 106.
Kpucl annoruapat Na,CO,

-10H,0. monekynsipuas mac-
ca 286. Jlns nepecueTa cocTas-
JISETCS  HPOCTasi IPOTOPLHUS.
KOTOPYHO pEIaloT OTHOCHTE-
JIbHO HEH3BECIHOTO: i

106. 1 Ge3BojHON conu co-

OTBETCTBYIOT 286 I' KpUCTaJLI0-
ruaparta, 52 r 6e3BoaHO#M conu
JIOJDKHBI COOTBETCTBOBATh X T KpUcTaytoruapata. Orcroaa

52-286
X=——=1403r
106

He 3a0biBaiiTe, 410 He Bcerga sBHO KpHUCTanueckas Gpopma
XHUMHUKATA CBUIETEILCTBYET O HAJMYHM B HEM KPHUCTAJIM3ALHOH-
HOU BOJAbl. BpoMua Kkajus, HanpuMep, Ja W MHOI'ME JIpyrue
KPHCTAJUTMYECKHE COJIH ee He coaepxkat *

S TE T R ———TE———

[Noaesnnlit comet. /.19 nepecyenos npuxodumnca No.1b306dntsb-
CH AMOMHBIMU MACCAMU IACMEHIMOB, NOINOMY 8CE0d UMCHIb
noo pyvkou Ilepuoduyeckyro mad.auyy d.aemenmos . M. Men-
0e.16e60 HYHCHO HE MOABKO XUMUKY, HO U ghomozpady.

®otorpadpl YACTO MBITAKICA 3AMEHUTh OJHO XMMHUYECKOE
coeMHeNnHe APYrHUM, aHAJIOTHYHBIM MO ero poyiu B obOpabaThl-
BarouieM pactBope. Ha BoIpoc, 4eM M 4TO MOXHO 3dMEHSTh,
€/IMHOTO OTBE1a HET (3TO 34BUCHT B MEPBYIO OYEpPedb OT THIA
M HA3HAYEHHUS pACcTBOpd), a HauOosiee OOUIMIA OTBET Ha TaKOH
BOIPOC, YBbI, oTpHLaTeNeH. Eauncreennas nonnonennas 1, 6esyc-
JIOBHO, JIONYCTHMAs 3aMeHa —3To 3aMeHa 0e3Bo/HbIX (QopM Ha

* Tlockobky B GoTorpadHu 3a KpUCTALIOTHAPATOM H3/IABHA 3aKpemicH
M CYMTACTCH OOILENMPHHATHIM TCPMHH «KPHUCTATTHYCCKUA» (KPUCT.). MBI B TLlIb-
HedillemM Oy.1C\M MM NOIL30BATLCA. OMYCTUB KABBIYKH.
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KpHCTAJUIOTHAPAaTHBIE, © HA000pOT. BO BCeX OCTanbHBIX CiIy4asx
3aMeHa JaXe Ha XUMUYecKH OJIU3KOE MO XapaKTepy COeIHHEHHE
(Hanpumep, kapOoHAaTa HATPHUsS HA KAPOOHAT KaJusi) MOXET CHJIb-
HO TOBJIMATH Ha cheludHYeckHe OCOOEHHOCTH BBIOPAHHOIO pe-
nenTa. HykHO 4eTko npeactaBisTh cebe, HACKOJBKO BaXHa POJIb
KaXJI0ro peakTHBA B JAaHHOM pACTBOpE, H CAMOCTOSTENILHO Ole-
HUTh MUHYCHI, BO3HHKAIOUINE MPH €ro 3aMeHe.

[lonpobyeM AJ1s HEKOTOPBIX YAaCTO BCTpEUYarOUIUXCs CJy4yacB
nokazath OOUIMII NOAXOA K 3TOMY MNPAaKTHYECKH BaXXHOMY BO-
npocy.

MOXHO 71 B MEJIKO3EPHUCTOM IPOSIBUTEIE IS ILJICHKH 3aMe-
HUTH OJHO COeQMHEHWE, JAIoUIee ILEJOYHYIO PEedaKIHio, APYruM?
Ka3zanock Obl, MOXHO, ecyii OOeCieudThs IPH Takoil 3aMeHEe OAHY
U Ty X€ KUCIOTHOCTHL (3HauyeHwe pH), oT koTOpoil nmpu npouux
paBHBIX YCJIOBHSIX 3aBUCHT 3Heprus IeiicTBusi nposutess *. Ha
Jiesie BCe CIIOKHEe: NPU 3aMEHE MOXeT Hapyniuthecs OydepHOCTh
pacTBopa, WM, MpoIle, CTAOMJIBLHOCTH €ro CBOKMCTB 1IpH NpPO-
SIBJICHUH TOCJIEAYIOUIUX IUIEHOK, a Takke M HEKOTOpbie APYrue
noJie3Hble XapaKTepUCTHKH, HAPUMED ClIOCOOHOCTH 00eCeunBaThL
BBICOKYIO MEJIKO3epHUCTOCTh W300paxkeHnsi. BcnoMHNM, 4TO mpo-
sIBJIEHHE TJICHOK NMPOBOAMUTCS MO BpeMeHH, Oe3 BU3yaJdbHOrO KOHT-
poJisi, U MIOJIYYAETCsI, YTO TaKasi 3aMeHa CKaXeTcCsi, U, CKOpee BCETO
CYILIECTBEHHO, Ha Ka4YeCTBE OKOHYATEJBbHOIO0 H300pakeHHs.

[Noae3unlii coBeT. B npossumendax 048 HAEHOK KaKue-Aupo
3aMeHbl PeaKmugos Hexceaamenvbl!

Ewe 60Jiee xecTKO OOCTOUT JEJ0 ¢ pelelrraMu 1ist oopaboTku
uBeTHbIX (poTomMatepuanos. KayecTBeHHOoe HW300pakeHME HA HHUX
MOJIyYaeTCsl TOJIBKO NPU CTPOTO PETJIAMEHTUPOBAHHOM BO3/Eil-
CTBHHM Ha KaXOblil H3 TPEX CBETOYYBCTBUTEJBLHBIX AMYJILCHOHHBIX
CJIOEB, B KaXIOM W3 KOTOpbIX M300pakeHHe oOpa3yeT ONHH M3
KpacuTeNei —keJIThlid, MypnypHbI U ronyboil. BoszeiicrBue xe
3TO ONPEAEIAETCS e TOJBKO XUMHUYECKUM COCTABOM pacTBopa, HO
¥ (GU3MYECKUMHU TpOlECCaMU: Bedb Jtobas 06paboTka CBETOYYB-
CTBHUTENILHOIO CJIOS —3TO AU(PGHY3UOHHOE NPOHUKHOBEHUE PACTBO-
pa B ero toJiy. CkopocTh TAKOTO MPOHUKHOBEHUs 0OYCIIOBJIEHA U
KHMCJIOTHOCTBIO, H TEMICPATYPOH, U HHTEHCHBHOCTBLIO TIEPEMEILN-
BAHMS, U JaKe MOJIEKYJISIPHON Maccoil KaXIOro CoeaMHeHys, 1aK
K4K OT Hee 3aBHCUT MOABUXKHOCTEL MoJieky. [Tonpobyit y4TH 31ech
BCE 9TH OOCTOMTENILCTBA, €CJIM HAYaJl MPOU3BOJIBHO «XUMHUYMTLY
¢ PEKOMEHI0BAHHOMH 34BOJIOM M TIIATEJILHO OTpaboTalHOH pellen-
Typoi!

YTo kacaeTcs YepHO-OeJIbIX OTNEYATKOB, TO OHU NPOABJIAIOICSH
LIPAMO «HA Tyiazax», npu cBete JabopatopHoro donaps. Kpome

* Bce NpOABUTENIM MMEIOT IuenouHyro peakunto (pH > 7). HO Bce paBHO
NpPABUJIbHEC TOBOPDUTb HE O «IUEIOYHOCTH», @ O KHCIOTHOCTH. DTO OMNpele.lcHHE
OTHOCHTCS H K KHCJbIM, H K 11IeJIOYHBIM PACTBOPAM.
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He 3anyt1atbesn Obl B OaHOYKax. . .

TOr0, WX PEKOMEHJYETCS JIepXaThb [
B LIPOSIBUTEJIE, TOKA HE 3aBEPLINTCS
HOJIHOCTBLIO MOTEMHEHHE NPABUJIb-
HO KCHOHHPOBAHHOrO CHUMKa. ToJib-
KO 93TO JAaeT XOpOouIMid KOHTpacT, I

HACBLILICHHOCTD, npopa60T1<y BCEX
I[CTaJ]Cﬁ, CTOJIb XK€JIATCJIbHYKO Ha
OKOH4YAaTCJIbHOM CHHUMKE COYHOCTD.

Jlaxce B CHJIbHO pa3J/IHyarouIuxcsi rno —_—

COCTaBYy MO3UTHUBHBLIX 1POSBUTEIAX l
MPOKOHTPOJINPOBATbL XOJ lipoulecca T
JIOCTATOYHO Jierko. Tak 4To B 3TOM l

cJlydae BIOJIHE 011YCTUMBI 3aMEHBI,
KOTOpbIE OKa3aJIuCb Obl COBEPILIEH-
HO «KPUMHHAJILHLIMU» B MPOSIBUTE-
JAX ANs 1UIGHOK, HalpuMep 3aMeHa OJHOM WIejloud Ha ApY-
ryro, n1o6aBjieHHE NPOSBJSIIOUIMX BELIECTB, MCMOJIb30BAHHUE peaK-
THBOB Ha MNpelesie (MM Jaxe 3a Npeac/iaMu) CPOKOB UX XPaHEHHUS.
Eue 6osee «winbepasien» NoAXol K COCTaBJIEHHIO, HATIPUMED, KHCJIBIX
(dbukcaxel, U1 KOTOPBIX BAXHO JIMIIbL CaMO HaJIMYHE KUCJIOTHOCTH
M JIOC1aTOYHOE coAepxkaHue THocyibdata HaTpusa. IlosTomy npu
COCTABJIEHUM TaKOro (ukcaxa AONYCTHMO MCNONb30BaTh JHOOYIO
cnabyro KHUC/I0TY, a yToObl 1HOCY/b(AT HE Ppas3oKUJICH, KHCIOTY
J00aBNSIOT CHavajla K pacTBOpY CyJibpUTa HA1pHsi U MOJIyYEeHHYIO
«CMeCb» TIPWJIMBAIOT K PAacTBOpY THoCyJbpara.

Yuctora peakTHBOB 4acTo Urpaer B ororpadpuu peirarouiyro
poJsib. HanoMHUM, YTO XUMHKATBl MOTYT ObITh TEXHHYECKHMH (T. €.
co/iepXaTb HauboJIbllIEE KOJMYECTBO 1IOCTOPOHHHX NPHUMECEH) H
BLICOKOH CTENEHH OYHCTKH («4»—YHCTBIH, «uIa»—vUCTBIA s
aHaJIM3a, «X4Y» - XHMHUYECKH YUCTBIA). B Marasunax oToTOBapOB
BBl MOXETE YBUICTb peaKTUBbI Mapku «POTO», a TAKKE PeaKTHUBbI
pa3Hoi copTHOCTH. [1071b30BATBLCS OYEHb YHCTHIMHU PEAKTHBAMMU —
H3JIMILIHAS POCKOLIb, HO M TEXHUYECKUE NTPOAYKTHI B OOJBIIMHCTBE
CJ/ly4yaeB HEMPUTOAHBbI: HEMPEAYCMOTPEHHbIE PEUEMTOM NPHUMECH
cnocoOHBl HCLHOPTHTH JAXE CaMblil «HEUPUTA3ATEJNbHbIA» $O10-
rpaduueckuit pactsop. PeakTuBbl, npuobOpeTraemMble B Mala3uHax
($hOoTOTOBAapOB WJIM AlITEKAX, FOAs1Cs 0€3 BCAKUX OrpaHUuYeHHil, 3a
UCKJIFOYEHHEM, NOXaJlyil, 0O1HOro, HO BaXxHOro ciy4vas. Peub uaer
o cyibhute HaTpusi Mapkd «Po10». [10 TEXHHYECKUM YCJIOBUSIM
OH MOXET cosiepxaThb 10 6% kapboHa1a Havpus. [y MO3UTUBHBLIX
IPOSIBUTEJIEH 3TO HECYILIECTBEHHO — OHM OyAyT NeHCTBOBATb JHIIb
b6osiee »HHEPruvHO. A BOT Ui CLEUMAJIBHBIX MEJKO3EPHUCTbIX
nposBUTEIIEH, lIpeAHa3HAYeHHbIX A1 o6paboTtkn manodopmal-
HBIX (OTOIJIEHOK, 3TO OOCTOSI1E€/ILCIBO CTAaHET KatacTpoduuec-
KUM. DHepruyHas «pabora» 3/1eCb COBCEM He TpebyeTcs, a 1obaBKa
HECKOJIbKUX IpaMMOB KapOoHaTa HaTpHs MOJIHOCTbIO HApyUIUT
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crielHUKY EHCTBUA perenta U IpHBeJieT K CHIILHEHINeMY liepe-
NPOSIBJIEHUIO U TOTEPE MEJKO3EPHUCTOCTH M BBIPABHHUBAIOIINX
cBoiictB. Cyaure caMH: OOMUH W3 THIHYHBLIX PEUENTOB MEJKO-
3epHUCTBLIX NposiBuTenei cogepxut 100 r cynbdbura natpus u 4 r
TeTpabopaTa HaTpHs, CO3JIatolero ciaabyto 1esouHocTs. Yo
CTaHeT C NPOSIBUTEJIEM, €CJIH C ITUM CYJb(MHTOM B HEro HONAJET
0KOJ10 6 1 ropa3fio 0oJiee aKTUBHOIO HIEJIOUHOr0 arenta—kapdo-
Hata Hatpua? He ¢ 3TUM JIM CBSI3aHO CTOJb HACTOE IEPENpOosIBie-
HHUE IUIGHOK MPH CAMOCTOSITE)ILHOM IPHTOTOBJICHHH pacTBOpoB’
[ToaToMy 118 IUIGHOYHBIX TPOSBHIECH NPUMEHSIIOT CYJbhHT
HATPHS KBAJIMDUKAIIMM HE HHXKE YEM «UHCTBIA» (OH MOXeET coJep-
*aTh Bcero 0.1% kapOonara HaTpHs).

MoOXHO U caMHUM HEHTpanu3oBaTh Cynbhut «Doro», nocne
yero ero pacirop OyjeT NpurojieH Uisi NPUTOTOBJIEHHS MeJIKO-
3epHUCTBIX TposiBuTeneil. s 3Toro 6epyT pacrBop Kkuakoiil-Jimbo
COJIM, JUIOLIEH KUCHIYHO PEAKUHIO (IUCYNb(UT KaJUs WIH THIPO-
CynbGhOUT HATPHSA), UM pa3daBIEHHYIO YKCYCHYIO KHCIIOTY (CTOJIO-
BbIH ykcyc). OTBemmuBatOT BeCh CYIb(PUT, HEOOXOIUMBIH 114
NIPUTOTOBJIEHHS HYXHOTO 00BEMid MNPOSBUTEIS. W YBCJIHUUBAIOI
9Ty HABECKY Ha BEJIMUUHY, NPUXOJSUIYIOCSA B CPEIAHEM HA NPUMECH
(MOXHO CUNTAThL, 4TO A0OaBka cocrabaser 5%). Tak, ecim 1o
peuenty ua | J nposisutenst nyxio 100 1 cynbhuta Hatpus., Oepyt
105 r peakTuBa Mapku «PoTo». DTy CONb pPacIBOPSIOT B 110J0-
BHHHOM OObeMe BOJIbI; T.€., €CJIH Bbl XOTUTE TMPHIOTOBHIL | 1
IIPOSIBHLE15, PACTBOpUTE cyibbur Harpus npuMmepio B 0.5 n
BO/1bl. [JoOaBBETE B PACTBOP HECKOJILKO KalleJlb pacTBOpa J1000ro
HIJIHKaTopa (JakMyca uin denondTanenna; nocieHui npona-
erca B antekax). PactBop cynbhuTa HATPHSA JOJDKEH OKPACHTLCS
B SICHO PA3JUUMMBbIH UBCT, KOTOPbIN NPUCYIL JAHHOMY HHHKATOPY
B 111eJIOUHOH cpeje. 3aTeM HeOOJIBIITMMH HOPUMAMHU 1IPH 110CTOSH-
HOM IepeMCIUIMBAHHH BJICHTE B PACTBOP 3apaHee NPUrOTOBICHHBIH
pPACTBOP KHUCJION COJIM HJIM YKCYCHOH KHCIIOTBI, 1IOKd OKpacka
MHJIMKATOPA HE MCHYE3HET WJM He CTAHET €]Ba PAa3THUUMOMN.

He HyXHO «IepeKUCIsTL» pacTBop (1.€. 100aBAATh KHCIYHO
COJIb WJIH YKCYCHYIO KHCJIOTY B H3DBITKE, /10 U€TKO KHCJOM cpeabl.
UTO Cpa3y MOXHO OyIeT OlpeieSuTh 110 M3IMEHEHHIO OKPICKH
pacTBopa). He3HAYUTENbHAS LICJIOYHOCTh MPUCYLLA U PACTBOPAM
XUMHUECKH HUCTOro CyibhUTA HATPHUA. U 3TO YUHIBIBAETCHA TPH
pa3zpaboTke penenToB nposiuresied. UToObl 3aKOHUHTH TNPHIO-
TOBJICHHE IIPOSBUTEIISA, BCE OCTAJIbHbIE PEAKTUBLI B MPEyCMOTPEH-
HOHM pelenToM NocjeA0BATSILHOCTH PACTBOPUTE B 110,TTOTOBJIEH-
HOM pacTtBope cyibhuTta. MckirouenueM sBJISETCS TOJIBKO Me-
TOJI, KOTOPBIif B KOHIIEHTPHPOBAHHBIX PACTBOPAX CyJib(hHTA HAT-
pusi pacTBoOpsieTcsi o4eHb IUloxo. Ero pactBopsitor OTHENIBHO
B HEDOJIBINIOM (HO JOCTATOUHOM JUIst 1IOJIHOTO PACTBOPCHHUS)
o0beMe BOJABI U MOOABIAIOT K PACIBOPY BCE OCTalILHBLIC Be-
IICCTBA. 110C.TE YEro MposiBHIENb JIOBOIAT A0 HYKHOTO 00BeMa
(Hanpsvep. 1 1),

20



CaMblii HAJCKHBIH cOCcod HEMopTH b
TCICHKH W OTMCHATKH, a4 CaMoMy To-
nacte B OoasHuny. Hukorna He wuc-
noab3yHTe  KyXOHHYK TOCY.1v LI
NPHrOTOBICHHS PacTROPOB!

BonbmmncTBo  peakTHBOB
CO BpEMEHEM H3IMEHsIel CBOU
coiictBa U nopturcsa. [lpak-
THYECKH BAXHBIA BOIIPOC: Kak
OlIPE/IENN1b UX 1IPUTOAHOCTDL?
Bean BO MHOrux ciyuasx mx
BIIOJIHE MOXHO 1IPUMEHSTH Ja-
ke 10csie UCTeYeHUs rapaH- ———

THHIOrO Cpoka. KO10pbIi Hac-

TO yKa3biBaeTCs Ha YIIAKOBKE.

O/MH U3 TIaBHBIX 1IPU3HAKOB

1IOPYH — U3MEHEHUE BHEIIHEro

BHIA 110 CPAaBHEHUIO C 3aBe-

JOMO XOPOUIMM IIPOAYKTOM. D10 MOKCT ObITL IOTEMHEHUC (0CO-
OEHHO JUTS HPOSABJSIONIMX BEIEeC] B). K3MCHEHHE CTPYK'1YpbI (I1peB-
paieHe KpUCTAJUIOB B 1IOPOILOK, CJIMIIAHUE B KOMKH. «PACILIbi-
BaHWE» LIPH HACBITIEHUH a1MochepHoil Bnaroit). nosBjieHne pas-
1IbIX HAJIETOB. KOPOK M I.11. XdpaKTep U3MEHEHUH CBS3dH ¢ XUMHU-
YECKUMH pPeakUUSIMHU. KOTOPbIM I1OJBEPKEH PEAKTHUB LIPH XpaHe-
Huu. TMposiBasitoline BelecTBa B OCHOBHOM OKHCJISIFO1CS. M KOT /14
OHM CTAHOBSATCA 1€MHO-OYPLIMU, TEPAIOT CBOM LIPOSBIAIOIHE
cBocrBa. Ho 210 xo14 Obl BUAHO. [Apyrue peakrusbl Beay1 cebs
Oostee «xoBapHo». CynbdHl HATPHUS, HAlpUMEp, HIpeBparaercs
B JIDYroe BeLIECTBO, HE HM3MEHSSCL BHEIIHE: KPUCTAILIHYECKUN
CTAHOBW'ICS HOXOXUM Ha Oe3BOJHYIO COJIb, U 10AbKO. Hekolopuic
PEAKTHUBbBI ~-THAPOKCH/L HATPUS, THOLMAHAT KaJlUs, XJIOPUI XKeJle-
3a(11T) — oyennb rurpoCKoOIMYNLL: 1aXe CBEXKHE, OHH PACIUIbIBAKOTCS
B 1IOJYXHUIKYIO Maccy, KOTOpYI) HEBO3MOXHO TOYHO O1MEpPHTb
WM OTBECHUTD.

Y doroaoduicas Her BO3MOXKHOCTH BLIIOIHHTL XUMHUCCKHI
4AHAU3 W UPOBEPU1L. TOACH JH €Iie XUMHUKaT ais doTtorpadu-
yeckux paboT. [lo3ztoMmy, ccid BLl COMHeBaerTech B Kauec!Be
peak1uBa, Jyylle Cpa3y K€ 3aMCHUTE CrO CBCXKHM, 33BE10MO
HPHTOHBIM; MOXHO JUIs 11poObl 00paboTaTh «COMHUTENLHBIMY
pacTBOpOM HeOOILINION KYCOUCK OTCHATOrO MaTepHalid (310, KCTi-
1M, caMblil 1IPOCTOH CI110CO0 1IPOBEPUTH HIPUTOIHOCTL JA0JTO Xpil-
HUBILHXCS PACTBOPOB, KOTOPLIC BBITHSAST €llle XOPOIUHMHU),

IMoaesnblii coBet. He szadwisaiume ocnosnoco npdsuld Ni-
MUKO8 - 03MCAI0CITI0 GIOPACHIBANG 6Ce CKAMUKU U TURCIb
0€3 IMUKCIMOK, OUMNCC CC.1H 8AM KANCCICT, YN0 6bl COGCPUICTING
Mouno 3ndenme, 4o 6 NUX HAXOOUCH.
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BLICTPOTA NMOPYH PEAKTUBOB M-
MO 3aBHCHT OT TOIO, KaK OHH Xpa-
HAATCA. 371ECh BAM MOMOT'YT HECJIOK-
HblEe, HO MOJIE3HBIC PEKOMEHIALHH.
XpaHHUTE XMMHKAThI B CTIEHHAJIBHO
OTBE/ICHHOM TEMHOM MeCI€ MpH
KOMHATHOH TeMIuepaType. BAATH OT
OTOMUTEIbHBIX PHOOPOB U UCTOU-
HUKOB BJIATH W 00s34Te/ILHO B
TUIOTHO 3aKpbI1OM, Jy4llie 3aBOAC-
Koi ymakoBke. CTekJissHHbIe GAHKH
C TUIOTHBIMH TIPOOKAMM HIIK MOJIH-
DTHJIEHOBbIE MMAKETHI —OOIICIIPUHS-
rasi 1 HauboJiee yoOHas Tapa UIst
pEeakTHBOB.

DTO MPAaBHJO 4aCTO CHYMUTAIOT Ype3MepPHbIM M NpeHebperaror
UM, HO, TIOBEepbTe, YTO HANPACHO. HenpaBMJIBHO COCTABJICHHBIN
pacTBOP U UCNIOPYEHHbIH CHUMOK —3TO €llle TOJIbKO MUHHMAJIbHbIE
HENpPUSTHOCTH, KO IOPbie MOTYT NMPOU30HTH NPH HEOPexHOM 0bpa-
IIICHUU ¢ peaKTUBaMH. ["opasao xyxe, eciu npuaeics obpalaThes
K Bpauy. KcTa1u, kK Bpauy Bcerjta Hyx;HO 00pallia’1bCsi HEMEIJICHHO,
He 33HUMAasIChb CAMOJIEYEHHEM, €CJIH CJIyYaifHO KaKOi-HUOyIb peak-
THB TIOMAJET BHYIPb OPraHH3Ma WJIM B OTKPBITble PAHKH, €CJIH
NMPOU3ONIET SIBHOE OTPaBJIEHHE, 0XKOT KOXH HJIM, YTO €Il XYiKe,
ria3. 3aHsatusi Gororpadueil He CBSA3aHbI, KOHEYHO, C KAKUMHU-TO
0c000 BpeJHbIMH BO3/IEHCTBHSIMH HA OPraHU3M, U TEM HE MEHEE HE
cienyet npeHebperalb BbIpabOTAHHBIMU 34 MHOTHE TOJbI MEPAMH
NPEIOCTOPONKHOCTH, 003aTeNbHBIMU JUIS JIHOOOr0 XHMMUECKOTO
KpyxKa.

ITone3ustit coBer. byodvmie npedeabHo ocmopoxcusi, pabomas
c eoKumu sewjecmaamu—wjesouamu, Kuciomamu. Ilomuume:
npu pu3basaeHuU KOHYECHMPUPOBUHHBIX KUCAOM HUK020d Hedb-
39 Aumb 600y 8 KUCAOMY, MOALKO HAOOOPOM: KUCAOMY
Aums 8 600y! Dmo npedomepamum 803MmoNucHOe pa3OpbI3-
2UBUHUE, 0HCOCU U HOPUY 00¢HCObI.

Bcniomuwie U MHOrMe Apyrue npabuiia paboThbl B ILKOJBHOM
XHMHYECKOM KpYXKKE, OHH BaM TIPHUTOMSIICS TpHU 3aHATHUAX POTO-
rpadueil. 3aech 00s3aTeNIbHBI Ta Xe CKPyMyJie3Hass AKKYPATHOCTh
M MEJIOYHAs MYyHKTYallbHOCTb, B JTOM —TapaHTHsl MOJHOM Ge3omac-
HOCTH M ycnexa B pabore.

I'oBops 0 peakTUBax, MPUXOAUTCH O0COOO OCTAHOBHUTLCS Ha MX
Ha3BaHusX. Mcnosnbiyemasi B KHUTe COBpeMeHHasi HOMEHK/aTypa
XMMHYECKUX BEIIECTB 3HAKOMA IIKOJBHUKAM, OHAKO y YHUTATES,
MAaJji0 3HAKOMOTO C XHMHEH, OHa MOXeT BbI3BAThL 3aTPYAHEHHUSI.
Heno B TOM, 4TO NMOCTYNAIOLIKE B TOPTOBYKO CETh PEAKTHBbBI 4aCTO
UMEIOT TPUBHAJIbLHBIE HA3BAHMS, OTJIMYAIOLIMECH OT HOMEHKJIA-
TypHbIX. [To3ToMy 15 ynoGcTBa B KOHLE KHUIH gaH «YKa3aTelb
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Ha3BaHUH PEaKTHBOB», B KOTOPOM IIPHBEAEHbI KaK COBPEMEHHBIE
HOMEHKJIATYpHbIE, TaK U OeCCHCTEMHbIE TPHUBHAJIbHBIE, TPATULIHU-
OHHblE U HEKOTOpble (UPMEHHBIE HA3BaHUs NPUMEHSEMBIX B (o-
torpa¢uu peakTHBOB. TakuM 0Opa3oM, €C/IM YHUTATENb BCTPETUT
B KHHI€ HEHU3BECTHOEe €My Ha3BaHWe, TO OH JIErko Hadaer mo
«Ykazatesiro» Apyroe, 6ojiee 3HaKOMOE Ha3BdHHUE UHTEPECYIONIETO
€ro peakTHBa.

PACTBOPbDI

I'tpn obpaboTke poToMaTepHanoB Mob3YIOTCS, KOHEYHO, HE CYXH-
MH PEaKTHBAMH, a UX BOOHBIMH pacTBopaMu. Bonma —mnoJsiHonpas-
Has, ¥ NTPUTOM BECbMa OTBETCTBEHHasi, YaCTh KaXIOro pacTBopa,
NO3TOMY 3arpsi3HeHUs B HEil HemonycTUMBI. YeM yMiile BOJA, TEM
JOJIbLIe XpaHUTCH pacTBOp. OOBLIYHO HEJb3s UCHOJIB30BATh BOAY
U3 UCTOYHHUKOB, He NPHUIOJHBIX JUIS MUThS, a IS IpOsBUTESEH U
pacTBOpPOB B IBETHO# (poTOrpaduu pekoMeHAYeTCst TUCTHILIUPO-
BaHHAS WJIM XOTs Obl KMISYEHass OCTyXeHHas Boda. Yacro Boad
MMEET TMOBBIMIEHHYIO XECTKOCTb, T.€. CONEPXKMUT COJIM KallbLMs
M MarHus (Tak Ha3bIBa€MbI€ COJIU KECTKOCTH; U3 HUX B OCHOBHOM
COCTOMUT HAKHUIIb, HAMPUMEp, Ha CTeHKax vaiHuka). Camu no cebe
9TH COJIM Ha Ka4eCTBO 0OpabOTKM He BJMSIOT, HO MOTyT 00pa3o-
BaTh Ha (GOTOMJIEHKE CETKY, CO3JAFOLIYIO TaK Ha3bIBAEMYIO NCEBIO-
3epHUCTOCTh. HUroObl n3bexaTh 3TOro, B BOAY MOOABISAIOT YMSI-
yuresan (1-2 r rekcametadocdaTta HATPUs WIKM TUHA TPUEBOH COJIN
OATA) na | 1 pactBopa. OCHOBHON NpH3HAK XKECTKOIl BOIMI:
MbLJIO B Hell NMOYTH HE OOpa3yeT MEHbl, BMECTO Hee MOSBIISIIOTCS
CepoBAaThIE XJIOMbS.

["a3bl (HampuMep, XJI0pP), KOTOPBIE UMEIOTCA AaXe B XOpoulel
BOAONPOBOAHOH BOJE, MOTYT MeIaTh HAa pa3HbIX CTagusix 00-
paboTKH, B TOM 4HCJIe U NIPU NPOMBIBKaX (0coOGeHHO NpHu obpa-
00TKe LBETHBIX MAaTEePH4AJIOB), BhI3bIBAS JOBOJBHO CHJIBHYIO 00-
HIYIO0 BETHYIO ByaJib. DTHUX HEOCTATKOB JIUIIEHA NOX/EBAs BOIA,
coOpaHHasi Ha YHUCTYIO TOJIMITUJICHOBYIO IUIEHKY WJIHM B ILJIACT-
MAaCCOBYIO €MKOCTb (BOJa, CTEKaromiasi C eJe3HOW KpbIIM, He
rogutcs!).

Toae3untii coBeT. [Jaowe ucnopuenitble peakmugbl HUKo20a He
gvlbpacsigatime kyda nonaao u kak nonaso. Mozym ompa-
BUMBCA HCUGOMMHbIE UAU OemU, CX8AMUGUIUE NOHPABUEULYIOCA
um 6amouxy; mHe 3abvléaiime u 0 3a2pAIHEHUU OKDPYHcAOWell
cpedvl. Pacmeopums Xumukam 00 O4eHb HU3KOI KOHYeHmpayuu
U CAUMb 8 KAHAAUZAYUIO —80M, NONCAAYI, Camblil pa3yMHbli
CNocob «8blOpOCUMbY €20.

CyuiectByeT obuiee npaBujo, KOTOPOro Bcerga HYXHO MpH-
JEepXUBATHCS: NPH MNPUTOTOBJIICHUH (OTOPACTBOPOB PpPEAKTUBHI
PaCTBOPSIOT B TOM MNOPsi/IKe, Kakoil yka3aH B penenrte. CHavaa
OepyT MeHbliee, YeM TPeOGYETCsl, KOJMYECTBO BOABI (IPUMEPHO 3/,
OT MOJIHOTO 00'bEMa), paCTBOPSIOT BCE BEMISCTBA U 3ATEM JOBOIAT
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[Mpu npurotosncunn Qotorpaduyeckoro pacTBoOpa M3 roTOBOH Cyxoil cMccH
pacTBOPANTE XHMHUKATE B TOM NOPsAKE, KOTOPbIH yKa3aH B MNCTpYKUuK. BospMuTe
npumepHo 3/, HeoGxoaumoro o6beMa TenJIOR KuAsUCHON BoALI. [locne pacTBope-
HAS 1004aBbTC BOJY 1O KOHEWHOro oOBeMa, nepesciiTe roToBbI pacTBOP B
ICPMETHYHYHO NOCyay ¥ He 3a0y/IbTc cpasy C/IenaTb ITHKCTKY

BOJIOM 0OIMt 00BeM pacTBOpa a0 HOpMBL. B perenrtax (3a
PEJIKUMH HCKJIFOYEHUSIMH) YKa3bIBAETCS COCTAB HA | JI TOTOBOTO
pacTBopa.
Iogesnniii coBeT. Ha Oymbiadx, 8 KOMOpsLX 6bl 20MOGUNE
pacmeopsl, YOOOHO COeAaNb OMMEMKU 1t ONPEOCACIIBIN ) POG-
Hax (0,5 a; 1 1), mak Kax 06bI4HO 0OBeM OymbLIel HECKO.IhKO
boabuie 1HOMUHANBIOZO.

Jl7Is TOTOBBIX CMecCeil TOPSAOK PacTBOPEINsl TPUBOAUTCS B
UHCTPYKIIMM WJIM Ha YIAKOBKE, M €r0 HYXIIO TIPUIAEPKHUBATHLCS,
YTOOBI BMECTO XOPOILErOo pacTBOpa HE TNOJYYHUTh HUKYAA IIe
roanyto cMmech. Kaxaoe ciieyroniee BEIMIECTBO BHOCST 71T0OJIbKO
MOCJ€e TOro, Kak MOJHOCTBIO pacTBOpUTCs mpeabiayiee. Ilpensa-
PUTETBHOE pa3MeNIbUeHHE PEAKTHBA, TOCTOSIHHOE 1IEPEMEIINBAHHE
W Telwasi, HO He ropsiyas Boua (npumepno 40-45°C) yckopsitol
pacrBopenue. [lpaBuibiio TPUrOTOBJIEHIIBIE PACTBOPbLl OOBIYHO
Mpo3paylibl, HE UMEIOT ocajka. Haunmnaromme aro0uTe 4 HEPEJIKO
COMHEBAIOTCsl B KAUCCTBE MPOSIBUTENsA. JIMIIEL B peJIKUX clyvasx OH
MOXET UMETh HEOOJBLIYIO XKEJITOBATYIO WM PO30BATYO OKPACKY,
BOOOIIE ke JIOJDKEH Obllb MOYIM OeCUBeTHBIM M 00532 IeNbII0
upospaudsiM. bosee mHTENCHBHas okpacka (MHoOrga /0 Oypoi)
MPU3HAK YacIUYHOTO OKWCJCHUS TIPOSIBJISIOIIETO BEIUECTBA M,
COOTBETCTBEHHO, TIOI€PH AaKIUBIIOCTH pacTBopa. JIMIIL pesko
noOypenye HE O3HAYaeT TMOPYH PACTBOpPA, U TAKHE CJIYYAH Mbl
BCEI/Ia OrOBapMBaeM, pacCMaTpUBasi KOHKPETIIbIC NPOSIBUTENN.
MyTb U OC4JIOK HEOOIYCTHUMBI B TINDOSIBUTEIIAX. OC'cl)KI[ﬂS{Cb na
CBETOYYBCTBH I€JILIIOM CJ10€, OHM MOTY! BBI3BaTh TOSBJIEHHE 1Isi-
Tell, KPanmmHOK, IeYC1PAHUMBIX TOYEK.

Toaesuntit coset. Obbiui0 pacmeopsl, ec.au 8 IUX ¢CHIb OCUAOOK,
pexomendyemea puabmposams (xoms Ovl uepez eamy), Ho
RPOLGUMeAU  Yeleco0Opasnee NPOCNO aKKyYPaniio  C.aums ¢
OMCIOA6ULE0CT 0CAOKAU, MAK KAk P ibmposditue  npoyedypd
O.Nuneasnay 1 OKUCIEHUC 1IPpU JMOM YCU.IUBAeNIC.



CnuiikoM 0O0JIbIIOH 0CaI0K,
HepacTBOPEHUbIE KPYUUHKU XU-
MHKATOB HWJIH HEOOBIYHBIH 1UBET
pacTBopa CBHUIETEJILCTBYIOT O
€ro HENpaBUJILHOM HPUTOTOBJIE-
HUH UJIHA HEYOBJIETBOPUTENLHOM
Ka4eCcTBe PEaKTHBOB.

MHoraa 1pUXOAUTCS HPUTO-
TOBJISITh OCOOEHHO CJIOXKHBIE TIO
COCTaBYy pacTBOpbI UK OOMLILINE
KOJIMUECTBA UX (HECKOJIbKO JIUT-
poB). B aToM cnyuae pexkoMcH-

OYIOT HPUICPXKUBATLCSH DoJiee

TPYAOEMKOH, 110 H OoJice Haaex-
HOW METOJUKU: KAXKIBIH pedKTUB
PaCTBOPSAIOT OTIEJLIIO B HEOOIb-
IIOM, HO JIOCTAlIOYIOM JUIS €1'0
HOJIHOTO pacIBOPEHHS KOJIUYCCT-
BE BO/bL, @ 341€M T0CJHE JIOCTHXEHUS KOMNALTON TeMueparyphnl
(ecq Boja Oblla TEIOH) CJIMBAIOT ITH PACTBOPHI B HOPAIKE,
YK43aHHOM B PEIENTE, U JOBOMAT BOAOH 0 TpedyeMoro odnema.

TTpUTOTOBJICHNIBIH PACTBOP HYXHO TIPABUIBLHO XPaHUTh, JIyd-
IMe—B CTEKJSHHBIX OyTbUISAX € KOPKOBBIMH HMJIM HPHUTEPTBIMU
npodkamMu. YeM MeHblIe HaA PacIBOPOM OCTAeTCH BO3AYXd, TEM
J10J1bIlie OH coXxpaHseTcs. Hu pa3y He HCII0JIb30BAHHBIE PACTBOPDI
COXPAHSIOTCA 3HAYMTEJIBHO Jiydllle, 4YeM YaCTHYHO HCHOJIb30-
BaHHBIE.

IMoae3uble coBerbl. /. He 3acomos.iaiime snpox  us.uaiile
00ALIUUX 00BCNMOE PACIBOPOS Ut HE C.AUBATINE HACINUYIO UC-
noav3oeanuslit  pacmeop 6 ceexcuti. JIvuwe 3a oluit yun.a
QOPAOOMKY  1HeDO. 1Ot 00beM  pAcMBOpd  UCHO.1b3060IMNb 00
ROANO2O UCIOWeNUS ( RPOAUE, HANPUMED, 6 NTPOAGUMC.IC MUK~
CUMAIBIO QONYVCMUMOe YUC 10 NICHOK Ul ONICYAINKOG ) U
gvlaAumb. Jla1a awooume.ibenux padom odsestsl pacmeopos (.5
wau (0,75 4 (06brunsie 6ymeoLian) 610.e OOCAMOUIs, it 1Mo.16-
KO npu 00padomKe omneydmyoe 00.1sltoco ghopsama Mosicem
BOZHUKIY G HCOOX0OUMOCHIL 8 OO0.IbIMUN  00BCMUN - 00 11e-
CKO.ILKUX ILINPOS.

2. Xpanume pacmeopst 6 mesioM Mecme, npu 0obIuioll
KoMHamuoi mexmepamype. 3avepsanue pacmsopos . no-
Q02pes UX (8 MOM YUCAe ¢ YeAbl0 PACMBOPeNd GblINASHINX
0Caokog) HeAONYCmuMbsl, UL UHOOd MOJNCHO  C.1eeKd NHd-
2penb pacmeop Ha 600110l dalle.

TouHBIC CPOKH XpaHCHUS PACTBOPOB YKd3aTh O4€HL 1pY/INO.
Onu 3aBHCST OT Ka4yecTBa BO/Jbl M PEaKTHUBOB, HPaBUIbHOCTHU
UPHUTOTOBJICHUS U XPaHENHs, CTENCHA UCTOLIENHS (OUeHb CHIILHO!),
OT BO3MOXHOTIO 3aTrpsI3HEHUS OJTHOTO 00pada1 bIBAFOHICTO PACTBO-
pa ApYrUM (KOTOpOC Iyyilie UCKJIFOUYUTL coBepiuenito). TIpossu-
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reJid B CPEIHEM COXPAHSAIOTCH 5~6 Hemenb M ToJbKO 1-2 Hedesd,
€CIIH OHHU yxe Obli B paboTe; 0ObIYHbIE (PUKCAXKH — OKOJIO Mecsla,
KHC/bIe QUKCcaxH -0 Tpex Mecanes. OrOenuBaTend XpaHATCA
MEHBILIE; PacTBOPbI sl [BETHOH 0OpaboTku BoOOIE Oosiee Ha-
JIEXHBI TOJIBKO B «CBEXEM BHJIE», 4 BHPaXH OOBLIMHO BhIOpACHI-
BAaIOT Cpa3y IOCJe HUCIOJIb30BAHUS, JIaXe €CJIM HX pecypc He
HCUEpIaH.

[To pexoMeHgaUMsSM HEKOTOPBLIX (HPM MNPOSBUTENHN CleayeT
COCTABJATh NMPUMEPHO 3a CYTKH JO MCHOJIL30BAHHSA, NPH ITOM
IENCTBHE UX CTAHOBUTCH Oojiee cTabuibHbIM. M3MeHeHME 1BeTa
pacTBOpa MOJDKHO HAaCTOPaXHBaTh, HO HE BCErJa OHO TOBOPHUT
0 nopue; oopaborka nmpobHOro kycouka doTomnaeHku uad Ghorto-
Oymaru no3BOJIMT cAesaTh OoJiee ONIpeeSieHHOEe 3aKJIIOUEHHE O
rOJIHOCTH PacTBOpA, €CJIM XaJlb Cpa3y BbUIUTbL €ro.

Iloae3nniit coBer. Hukoeoa ne obpabamvieaiime yeuuviil 049
8ac gomomamepuai pacmeopamu, 8 Kauecmsae KOmopbix 6ol He
yeepeunl!

Y Bcex pacTBOPOB €CTh CBOW pecypc, T.€. KOJIMYECTBO CBe-
TOYYBCTBHUTEJILHOTO MaTepuasa, KOTopoe MOXHO 0e3 morepu Ka-
yecTBa 0OpaboTaTh B JMaHHOM oObeMe. DTOT pecypc Bceria
YKa3bIBAETCS B MOSCHEHUSAX K pElENTaM HJIM Ha YIIaKOBKE FOTOBbIX
cMmeceit. [lpeBbiluaTh €ro He cieayeT: OTHIOAb HEe BCerja Hc-
TOIIIEHHE MOXHO KOMIIEHCHPOBAaTh, YBEJIUYMBas JJIMTEJIbHOCTD
06paboTKu, a NOTEpH B Ka4ecTBE CHUMKA BOOOIIE HEBOCIIOJHUMBI.
[Ipu mpodeccuonanbHO paboTe MOXHO IO HEKOTOPOH CTENEHH
CYIUTh O IPUTOOHOCTH PACTBOPOB 110 CTAOMIBLHOCTH HUX KHCIIOT-
HocTu (3Havendue pH), Ho He s Bcex doTomoduTene Takon
METO/ A0CTyneH. XOTs, €CJIH OTHOCUTbCA Kk 0OpaboTke OTBeET-
CTBEHHO, 9TOT KOHTPOJIb O4YE€Hb XEJaTesIeH M JOCTAaTOYHO MpPOCL.
Habop peakTuBHbIX Oymar, KOTOpPLIA ObIBAE€T B MPOAd4XEe B Mara-
3uHax JlabopaTtopHoro obopy/i0BaHUsA, MOMOXKET u3bexaTh Opaka,
ocobeHHO B uBeTHOH oTorpaduu. [podeccnonanbl 4acTo noJib-
3YIOTCA PEreHepUpPYIONIMMH J00aBKAMH, COCTaB KOTODbIX CIie-
IHAJIbHO pa3zpabaTbIBaeTCs A KaXAOro HHAUBHAYAJIbHOTO pe-
uenta. Takue q00aBKH MO3BOJIAIOT MOAJMEPKHUBATh CTAOHUIIBHOCTD
OCHOBHBIX CBOWCTB pacTBOPOB M YBEJIMYUTH HX peECYpC.

KoHLeHTpUpOBaHHbLIE pacTBOPLI, KYIUIEHHbIE WJIH HPUTOTOB-
JIEHHbIE, Niepeql ynoTpebaeHneM HeobxoauMo pazdoaButh. OObIMHO
B ¢doTorpaduu mpuHATO 00O03HAYATL pa3zbaBleHHe, YyKa3biBas,
CKOJIKO 4acTel BOAbI ciaenyeT N00aBUThL K OJHOH 4acTW JaHHOTO
pacTBopa. Tak, ecyid B penerTe NposiBUTENS yKa3aHo 0003HavYeHHE
(1+40), 310 3HAYUT, ¥YTO OAHY HaCTh KOHLEHTPATA CJICAYET pas-
O0aBuTh 40 uvacTsMu Boabl (00mHUH 006BEM pacTBOpa, ClIEdOBa-
TEJILHO, cocTaBiseT 41 yacTts). Hanmpumep, s HanoJIHeHUs Oavuka
HeoOxomumo npuroroButTh 400 Ma roToBoro pacrtBopa; tpedye-
MBIH JUIS 3TOr0 00bEM KOHLEHTPATA BBIMHCIISIKOT H3 MPOIOPLUH:

x:400 = 1:41.
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Orctona x pasen 9.8; T.e. Ui TNPUTOTOBJIEHHS HYXKHOTO
pacTBopa notpebyercsa npubnusutensno 10 mut koHueHTpara. [Tpu
pa3baBieHHM KOHLEHTPHPOBAHHBIX PACTBOPOB YAOOHO MOJIL30-
BAaTbCS JHarpaMMaMK (OHH NpUBEJEHBI HA PUCYHKe).

WNuorpa nns u3rotoBieHus U xpaHeHus GoropacTBopos (oco-
6eHHO 60JbUIMX UX KOJUYECTB) MOJIL3YHOTCH MOCYdOH. CAEJIAHHON
He u3 cTeksa. He 3abwiBaiiTe, 4TO OTHIO/AbL He JItOOOH MaTepHal
TOUTCS B TaKUX clydasix. M 3TO KacaeTca He TONBKO eMKOCTeH
JUISL XpaHeHUsl pACTBOPOB, HO U €MKOCTeH, B KOTOPBIX [IPOBOAUTCS
Jaxe kpaTkoBpeMeHHas obpaborka doromsedku uiu porobyma-
ri. Gapdop u (dasHC NPUTOMHBI, €CJIM OHH HE UMEHOT CKOJIOB U
TPEIMH. DMATUPOBAHHYIO NMOCYY MOXHO YNOTPeOsTh JIHIIB NPH
NPOMBIBKAaX, XOTs, €CJH 3MaJlb COBEPLIEHHO HE [MOBPEXICHA,
(dhoTorpacduieckre pacTBOpbl HA Hee He ACHCTBYIOT. Hu a1 Kakux
nesied He MoJIb3yHTeCh METAITMYECKUMH €MKOCTSIMU —aJTFOMHUHUE-
BbIMH, OPOH30BBIMH, IUHKOBBIMH, XeJIe3HBIMH (/laxe OIMHKOBAH-
HbIMH HJIH HUKEJIMPOBAHHBIMH). B HUX Hesb3s HU XPAHUTL, HU
NPUTOTOBIATL PACTBOPBI, HU NpPOBOAHTb 00paboTKy. 3avacTyto
Opak, ocobeHHO B 1BeTHOH (oTOrpaduH, CBS3dH UMEHHO C TeM,
4TO 3TOHM pekoMeHanHel npeHeGperatoT. M3 MeTa/lJIOB TIIPUrOJIEH
TOJILKO TUTAH (YBBI, IPUOOPECTHU €ro HEBO3MOXKHO) M NOcyAd M3
Hepxkasetrolleit craau. OAHAKO NOCJIEAHAS BCE K€ HE MOAXOMUT IJjis
HanboJiee aKTHBHBIX H3 Bcex (oTorpaduteckux pacTBopoB—oTOe-
JIMBAIOUIUX, HE3ABUCUMO OT HX COCTABA U OT TOTO, MPUMEHAIOTCS
JIU OHU B YepHO-Oestoit wiu B uBetHOil ¢porTorpaduu. B Menusix u
JIATYHHBIX COCYJax HEJIb3sl IepXKAThb [IPOSBUTEIH; YTO XKe KACAEeTCs
pacTBOpOB (B TOM 4YMCJIE U JUIS MPOMBIBKH), TO HYXHO CHavalla
UCTIBITATh, HE OKHCIISIFOTCS JIK OHH B 9TOM nocyJie. Tak kak caenars
JTO HEe BCErja Mpocro, OT 3TUX MATEpPUAJIOB JIydllle TOXE OTKA-
3aThCA.

3HayuTeNnbHO GOJlee MHEPTHBI MJIACTMACCH U OJTUMeEPBL. bob-
IUMHCTBO W3 HUX —MOJIMATUJICH, TOJIMIPONUJIEH, OpraHUYecKoe
CTeKNO, MOJUBUHUIXJIOPU]T, NOJUTETPAPTOPITUIICH, HEHJIOH U Ja-
ke TBEPAYIO PE3UHY —MOXHO HCNONbL30BaTh B (poTorpaduu, onHa-
KO OHH JIETKO 3arpsizHAOICS, 0Opa30BaBIUNECS HA CTEHKAX OCAJIKU
ObiBaeT TpyAHO yAanuTh. IToJU3TUIIEH HU3KOIO AABJIEHUS CJIMIL-
KOM [OPHUCT Ul XpPaHEHUs MPOABHUTEJIEH, KOTOPBIE B TAKUX OYTHI-
nax OblcTpo okuchsitoresa. [ToauaTHiIEH BBICOKOTO [aBJIEHHS B
3TOM cMBbICiIe 6oJlee yAOBIETBOPUTENICH. B HEMIOHOBBIX €MKOCTAX
He cielyeT AepxaTh oTbenuBatollive pacTBopbl. M noadepkHeM —
HH OJIMH U3 ITUX MATEpPHAJIOB HE MPEBOCXOAMT 0 HWHEPTHOCTH
CTEKJI0, BCErda JOCTYNHOE U rapaHTHpYytolllee HauboJlee HAAEKHYIO
coxpaHsieMocTb Jtoboro U3 dotorpaduueckux pacTBOpOB.

CaMblii XOpoIlIHH pACTBOP MOXHO UCTIOPTUTD, IPUTOTOBUB €0
B IPSI3HOM nocye. D1a olUbKa HE pellKa Y He CJIHUILKOM 4aKKypat-
Hbix (otorpados. [lTocrosHHas wucToTa Mocyldbl U obOpynoBa-
HHs — O[IHO W3 TJAaBHBIX ycJioBHi ycnewiHoi pabotel. Eciu y Bac
€CTh «INOCTOSIHHAs» TOCYJd /IS PacTBOPOB OJHOTO U TOTO XK€
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KOHL,. PACTBOP (MN}
WU

100

100 150 200 250 300 350 400 450 500 550 €00

PA3BEABNEHUE KOHULEHTPUPOBAH- FOTOBbLIA PACTBOP (M}
HbiX PACTBOPOB BOAOW
(0T 2 AO 17 YACTER)

"I 1M AL PAMMBI TIOMOTYT BAM MO.1b30BATLCS KOHLENTPHPOBAHHBIMH PACTBOPUMH.
[TyCTh BaM HYAHO NPHIOTOBHTE 350 M1 padoyero pacTBopa H3 KOHLEHTPaTa npH
pusdasictuin 110, [To rOPH3OHTWILHON OCH 1€BOIO FpagMKd Bbl HANOIWTC
TpeOvenblii padounil 0dbeM (350 MT). MO THHMACTCCH N0 BCPTHRITH 110 HAKTOHHO



KOHL,. PACTBOP (MnT)

PA3EABMEHUE KOHUEHTPUPOBAH- FOTOBbLIA PACTBOP (Mn1)
HbIX PACTBOPOB BOAOM
(OT 20 0 200 YACTER)

JIMHUK, COOTBETCTBYIOLLEH HYXHOMY pa3basnenno (1 + 10) u, aBHrasich no ropH3oH-
TaJI¥ OT 3TOM TOUKH, Ha BEPTHKAJIbHOH OCH HaXOMHTE KOJIMUECTBO KOHUEHTPUPOBAH-
HOTO pacTBOpa, KoTopoe cnemyet B3aTh (32 mu). Ecnu pasGannenus Gonbuiue,
NoMb3YATECH NPaBbIM rPaQHKOM.
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HazHaveHus (nposiBUTeJeH, UKCaAXKel U T. 1.), €e nepea MPUroTos-
JIEHUEM HOBOH TOPLHHU (Jaxe 1o UHOMY pelenTy) ObIBaeT mOCTa-
TOYHO MPOCTO KaK CJeAYET MPOMBITh TeNnJoH BojaoH. B OyThuisx ¢
¢uKkcaxeM 4wacto oOpal3yercs TEMHBIH HAJeT METAJLIHYeCKOTO
cepebpa. OOBIMHO OH HEe MeNIaeT, HO MHOTAA OTCIAUBAETCA U
obpaszyeT ocalok, KOTOPBIH CECAYET OTQUILTPOBATL, YTOOBI OH HE
ocesl Ha U300paxeHuUu. bonee 3arpsa3HEHHYIO MOCYAY KpoMme Tpo-
MbIBKM BOJOU CJIEAYET OUUIIATL LETKOW, EpLIOM HUJIU MPH MOMO-
111 MEJIKUX KyCOYKOB OyMaru, KOTOpyo B30AJTHIBAIOT B pACTBOPE
COJIbl MUJIU CTUPAJBLHOTO MOPOILLKA.

B «3anylieHHBIX» CTEKJISHHBIX OyTBUISAX, KOTOPBIE CBOEBPEMEI-
HO HE OTMbIBAJIM KaK CJIEAYeT, MOTYT 00pa3oBaThLCS OYEHDb CTOMKHUE
HajeTol. B aToMm cnydae npuxoautcs npuberaTtb kK XHMHUYECKOMH
OYHCTKE C TOCIEAYIOLUUM TIIATEIbHBIM IIPOMBIBAHMEM BOMIOM.
XOpoWHNM CpeACTBOM SBJISETCS TNMOJKUCIEHHBIH pacTBOp rnepMaril-
raHara xaaus (4 r nepmaHranata xaaus B 100 M Boabl ¢ godaBie-
HUEM 4-5 MJT KOHIEHTPUPOBAHHOW cepHOM kucnoThl). Eciu nocne
MBITbsl IOCYAbl TAKMM PACTBOPOM Ma CTEHKAaX MOsBJsieTCS Oypnli
HaJIeT, ero yAaJISioT NMPHU NOMOLIM CJIAGOTO pACTBOpA litaBesieBOH
KMCJIOThI UK 5%-ro pacTBOpa TUAPOCYJIbGHUIA HATPUS,

HanboJiee aKTUBHBIM «OYHUCTUTEIEM» CAMBIX CTOHKHUX 3arpsi3-
HEHMH SBJISETCS TAaK Ha3blBaeMas XpOMOBAs CMeCh, IIKUPOKO TpH-
MEHsieMasl B XUMHUEeCcknx jjabopatopusx. Paborath ¢ nei HyxHo
KpaifHe OCIrOpPOXHO, TAK KaK OHa BbI3bIBAET XUMHYECKHUE OXOTHU
KOXHM U paspyluaer ogexay. [OTOBAT My CMeChb CIEAYHOLIM
obpazoM: B | J1 Boabl pacTBopsroT 50 I [UXpoMaTa Kajausi U nocjc
MOJIHOrO pacTBopenus mnpuiauBarol 50 MJ1 KOHIEHTPHUPOBAHHON
CEpHOHN KUCIOTHI. LIBET MpaBHJILHO 1IPUTOTOBJIEHHONH CMECH TEM-
Ho-opaHxeBbll. Korga nocsie HeoAHOKpPATHOI O UCTIOJIL30BAHUS OH
MEHSETCS HA TEMHO-3€JIEHbIN, CMECh TEpSiET CBOM OYMIIAIOIIIHE
CBOJCTBA, U HY>XHO NMPUTOTOBUTH HOBYIO NOPLMIO.

Ounarb XUMUYECKUMH PACTBOPAMH MOXHO TOJILKO CTEKJISH-
HYHO TOCYAy. DI PEKOMEHAAUUN HE TOAATCs NI JI00BIX IacT-
Macc, TaK KAaK XHMHYECKHUE peareHThl MOTYT HX pa3pylUdlb.
[TnacTmaccoBble EMKOCIH pa3peliacTCs NPOMBIBALL 10J1bKO 1€M-
JIOH BOJOH C MBIJIOM MJIM MAJIOKOHUEHTPUPOBAHHBIM PACTBOPOM
CTUPAJIBHOTO MOpOLUKa U, KOHEYHO, T[OJb30BATLCS NPH HTOM
eTKaMH. 3arpsA3HEHUs B MJIACTMACCOBBIX KIOBE14X MOXHO 34
10-15 MuUH g0 MBITbS Pa3sMATYUTb, HAJUB B HUX pa30aBICHHYIO
YKCYCHYIO UJIH XJI0POBOOPO/IHYIO (COJIAHYIO) KUCJIOTY, MOCJIE Yero
yaanuTe 1etkoi. He 3abyabre, w10 mobas oYHCTKA AOJDKHA
3aBEpPIUATLCA TIHATEJNBHON TNPOMBIBKOH B OOJIBIIOM KOJMYECTRE
BO/IbI.






WAl 3A WWATOM

[1yTb K OKOHYaTenbHOMY HOTOCHUMKY (@ Bellb Kax blit hoTorpad
XO4eT, YTOObI OH MOJYYMJICS XOPOIUHM) COCTOHUT M3 OTAENIbHBIX
MIOCNEIOBATEJILHBIX 1HAXKOB, HA KAX/IOM H3 KOTOPbIX, YBbl, MOX-
HO CHOTKHYThCS. W ellle He cieayer 3a0bIBATH, 4 3TO CAyHaeTCs
Y4CTO. YTO BCE ITH IUAKKU, HIH, D0Jiee CTPOro, OTAC/IbHbIE ITAMbI
thoTorpaduyeckoro nporecca. caMbiM TeCHbIM 00pa3oMm, Mo cy-
IIIECTBY HEPa3pbIBHO, CBsA3aHbI Mexay cobol. OnH cocTaBISIOI
3BCHbLSI OJTHON [ENH, KOHYAIOIICHCS CHATHEM C MUIACTHHBI [JIsHIE-
BaTessl OTIEYATAHHOTO CHUMKA MJIM BKJIIOYEHHEM JIAMIIbI MPOEK-
TOpd NPH JIEMOHCTPAIIMU [IBETHOTO cJiaiia. bonee Toro, pasHbie
tdoTtorpadbl. CHUMasi OMMH M TOT XK€ CHOKET, MOTYT MOJIYUHUTb
COBCEM pa3sHble pe3yiabrarbl. Eciu 310 onbiTHbIE doTorpadsl, Bee
pe3ynbTaThl OyayT no-cBoeMy MHTepecHbIMH. Benn B dororpaduu
BOOOIIE HET MOHSTHS WAEAJILHOTO CJlaiJa, HIeaIbHOTO HEraTHBA
H jaxe uaeanbHoro orneuatka. Ha npaktuke dpororpady npemo-
CTABJIEH BeCbMa ILUHPOKHUI BbLIOOP BO3MOXKHOCTEH, CBSI3AHHBLIX C
MHAMBU/IyaJIbHBIM BKYCOM, HACTPOCHHEM. H 2TOT BLIOOp MOXeET
JIONYCKaTh [1aX€ CO3HATE/NIbHOE MCKAXEHHE WJIM TpaHchopMaluio
MCXOJHOTO CHOXKETA, €CJIH ITO COOTBETCTBYET TBOPUYECKOMY 3a-
Mbicily. VUMEHHO OTCYTCTBHE TAaKOW JXECTKOH 3anporpaMMHpo-
BAHHOCTH [aXe B TEXHHUeCKUxX dTanax ¢ororpaduu (ue rosops
YXKC O YUCTO TBOpUYECKHX mpobiieMax BbIOOpa CIHOKETA, KOMIIO-
3UIMH, ocBeuleHus) aenaer dororpaduro ropasao Oostee HAUIKOH
K HCKYCCTBY, Y€M K peMeciy.

Ha uepsbix nopax no0OHTelb CTaBUT Nepe/1 cOOO0, BO3MOXKHO
M HEOCO3HAHHO, NMPOCTEHIYIO 3a/da4y —HauOoJiee MpPABAMBO, T.e€.
KaK MOXHO OJIMXKe K OPHUIHHAJY, NepelaTh CHOXKCT, BCE €ro TOHA
U eTanu. Korjla CHUMOK NoJjiydyaercsi TAKUM, «KdK BHIAMT [J1a3»,
IeJb CUMTAETCS AOCTUTHYTOH. W 3TO MOHATHO, Beib BO MIOTHX
00J1acTAX MNpPHUKJIATHON CBEMKH: TEXHHYECKOW, apXUTEKTYpPHOM,
PENPOAYKIIMOHHON M HHBIX — OJIOOHBIH pe3yibTaT U ABJSETCA
OCHOBHOH [EJIbIO, NMPHU 3TOM IEJbIO MOAYAC OUYEHb CIOXHOH 110
TEXHHUKE CBOETO JOCTHXKEHUSI.

JIMiub HAa CTAAMM XYJA0XeCcTBeHHOro TBopuccrBa dororpad
HAYHUHAET CTABUTL 3ajlauy CO3HATE/ILHOrO TIpeoOpa3oBaHUs ClO-
xera, ero oboOIeHHs, CcO3/laHUsl 0CODOr0 «HACTPOCHUSY, NpPU-
Manus u3obpaxeHnto HeoOblunbix GopM. st ToCTH)RENHS ITOTO
dboTorpady npuxoauTCa 3aBEAOMO OTCTYNATH OT «CTAHAAPTHOMN»
TEXHOJIOTHH, MCIOJIb3ys ClelUHAaIbHbIE METO/bI MNe4YaTH, 0cobdbie
npueMbl 00paboTku HeratuBa M no3uTuBa. Ha doroBbicTaBKaX
noao0Hble CHUMKH BCEra NPUBJIEKAIOT BHUMAHME 3pUTENIEH, Bbl-
3bIBAKOT HHTEPEC K TOMY, «Kak oHu caenanby. Cpead Takux
NPHUEMOB €CThb OY€Hb CJIOXHbIE, TOCTYIHbIC JIMIUb OMbLITHBLIM Mac-
TepaM, Ad U TO NpU HAJHYHUKU CHEIHUANILHOTO oDopyaoBanus, MO
€CTb M MNPOCTble (H OT JTOIO0 HHUYYTh HE MeHee HHIepecHbIe).
KOTOpbBIE BIMNOJHE [0 CHJIAM JldK€ HAUYHHAIOIIEMY THOOUTETIO.
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OrtBneyeMcsi, OJHAKO, OT

CTOJIb CJIOXKHBIX 33]1a4, 10 KO-

TOpPBLIX €Ille HYXHO JOPACTH,

BCTAHEM HAa YPOBEHb OOBIYHOM
dboTorpadudeckoit rpaMoTHO-

cti. IlokaxeM Ha HeEXHTpPOM

npuMepe, Kak ClUENJIeHbl OJHO

C JIPYTUM 3BEHbs HAllUEH Lenw,

KaK OHM BJIMSIIFOT JAPYr HA ApY-

ra, a 3aTeM pacCMOTPHM Kax-

Jloe 3BeHO nojpoOHee U TNo-

npobyeM  BBITSAHYTH  Hallly

«enb» B NpsMyro JIMHUIO. B

TAKOM BHJIe OHA 06e3 0CoObIX

TEXHUYECKUX CJIOKHOCTEH TNPUBEJET €CJIM HE K IUEeAEBpPY, TO KakK
MHHUMYM K BIOJIHE NMPUJIUYHOMY pe3yJibTaTy.

TexHHYeckasi 4acThb TNOJIyYeHHUsS CHUMKA (BLIOOD CrHOXETd OT-
HECEM K 44CTH TBOPYECKOH) HAYHHAETCS C OHpENEJICHHUs «Ipa-
BUJILHOM JKCNMO3ULMKY. [0 3TUM NOHUMAKOT YCTAHOBKY (pPYyYHYIO
UJTH aBTOMATHYECKYH0) TAKMX 3HAUYEHHH BBIIEPXKH U AUadparmsbl,
KOTOpblE Ha TUIEHKE JAHHOM YyBCTBUTENILHOCTH NpPHU HUMEOLIEHCS
OCBELIEHHOCTH M TNocjle onpefesieHHbIM 00pa3oM npoBeAeHHOMH
00paboOTKH MO3BOJIAT MOJIYYHTH H300paXeHHe «HOPMAJILHOI»
MJIOTHOCTH M KoHTpacTa. Ho 3Ta «HopMaJsibHas» MIOTHOCTL 6yaeT
3aBHCETb €lle OT TOro, Kak TOYHO OTpabaThIBaeTCsl BbIIEPXKKA
3aTBOPOM, KdK JOJIFO XpaHUNach (HOTOMJIEHKA, KAKOH NPOSBUTEND
BbIOpAH, CKOJIbKO BPEMEHH MPOAOJIKAJIOCh NPOsBJIEHHE, HACKOJIb-
KO HHTEHCUBHO NepeMelInBaJd pacTBop B ¢orobdauke. [Tosyuns
«HOPMAJIBHBIAY, 110 BALLEMY MHEHHIO, HETATHUB, Bbl BAPYr yOex-
Jaerecb, YTO CHUMKH NPH NEYaTH MOJIy4arTCs CJIMIUKOM KOHT-
PACTHBIMH U NPUXOAUTCS NOAOUpaTh ApYryro gorodymary, HHOMH
NposABUTENb (3aHATHE, KOTOPOMY OXOTHO TPEAAOICS AAXE OMNbIT-
Hele poTorpadbl) M maxe U3MeHsATH ycioBus nevatu. Ho, paboras
C JIpyroM NJjieHKOM, Bbl 3aMeyaeTe, YTO TENepb YK€ HYXHO NMOBbI-
IIATh KOHTPACT M300pa)keHUs, TaK KaK OTNEYATOK, C Hee Cie-
JIAHHLIA, BBITJISIAUT YHbLTO-cepbiM. M TyT BBl JAejiaeTe HEOXH-
JaHHOE OTKPBITHE: MpU SIBHO «HEMPABHUJBbHOI» 3KCMO3ULUH (HE
XBATHJIO CBETA, NO3TOMY CHUMOK NPHUILIOCH CIEJATh C OYeBUAHOMN
HeJOAEePXKKOH) MOXHO, B35B ClELMaJbLHbIH NPOsBUTIE)IL HIIM NPOC-
r0 YBEJIMYUB JUIUTEIBHOCTh 0OpabOTKH B OOBLIYHOM NPOSIBUTEIC,
NOJIYYUTh «HOPMAJIbHYIO» TUJIOTHOCTL. MHaue roBopsi, €CJH BEI
cAe/Iald OJMH 1LAXOK HEMHOTO BOOK, APYrod LIAXOK MOXeEl
NOMOYb BaM BEPHYTLCS Ha TNpaBUIbHBIA NyTh. TeM Oosee, uTO
CaMHUX 3THUX NyTEH MOXET ObITb MHOXECTBO, TaK KaK BNEYATJEHHE
NpPEBOCXOJHOr0O MO KayecTBy CHUMKA 4acTo ObIBaeT BeCbMa CyOb-
€KTUBHBIM.

[loroBopuM Tenepp, © 3BEHe TNEPBOM —IKCNO3ULMHU — boiee
noapo0bHo.
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4YTO TAKOE 3KCNo3nuna

®doromieHKa UMeel CBeTOUYBCTBUTEbIIBINH coi. [Ipu ocBelicHun
314 CYET JHCPTUM CBEIOBBIX JIYUYCH B ITOM CJlOE MPOHCXOAAT
XUMHUYEeCKHe U3MeHeHUsi. UToObl caefaTh 1M MU3MEHCHUS BHAN-
MBIMH, UX HYXHO YCHJIMThL B MHJUIMap/bl pa3. dns sTtoro cme-
TOUYBCTBUTENLHBIA MaTepuan nposiBaswl. B uposBuTene Te
YYACTKH T[JICHKW, KOIOPbIE I[IOJABEPrUCHL JACHCTBUIO CBETA. Ha-
YUHAKOT TeMHEeTL. Eciu ¢BeT momajl Ha BCKO MOBCPXHOCTD ILJICNKH.
oHa BCcsa noyepHeer. Ecam ke cBeT no4eicrBoBall TONLKO 1A
OTZEJIbHbIE YYACIKU—YTO U NPOUCXO/IUT, KOTJI4 OOBEKTHUB LIPOCUU-
pyeT u300paxenue Ha CBETOUYBCTBUTEJILHBIH CJIOH.- TO YEPHEIOI
TOJILKO 2TH YYAaCTKH.

CBeTOUYBCTBUTEBHBIN CJI0MH, NAHECEHIIBIH HA LIPO3PAUHYIO 110-
JUMEPHYIO HJIM HENPO3pauYHYIO OYMaKHYIO MOJUIOKKY, UMeel
HEKOTOPYHO TOMUHMHY. B Hem paBHOMepHO pacnpefelieHo MHO-
KECTBO MEJbYAHILIUX HaCTULL (MHKPOKPHUCTAJIJIOB) TaJIOTEHUOB
cepebpa - coe/IMHEHHI €ro ¢ rajoreHamMu (6poMoM, XJOPOM, HO-
A0M). MUIMeHHO 7THM 4YacTullbl, IOJBEPTLUHECH JIENCTBUEO CBETA,
YEPHCHKOT IPU IIPOABJICHUH, NPEBPALIAACL B METAJIJIMYCCKOC cepe6-
po. CteneHs nouepHeHus (hOTOIIIEHKH 3aBUCHT OT TOTO, CKOJIBKO
CBETA MOMAJIO HAa NaHHBIN ydyacTok. ECu cBET OUEHb SIPKUH. TO Ol
BO3JEHCTBYET HA BCE YACTHILI, U NIPHU NPOSIBJIEHUM 3TOT YyHACTOK
CTANECT NMPAKTUUYCCKU HEMPO3PAYHBIM. Ho ecnu ocBeleHHOCTh CHO-
Xe'1a HAXOJAUTCS B HEKOTOPBIX OMTUMAJILHBIX NMpEJEax, TO NoUucep-
HeHMe (OTOCH0S B DTHX MecTax OyAeT B OMpeAesIeHHOH CTencHH
NPOIIOPUMOHAJILHO APKOCTH QoTorpadupyemMoro croxkeTa. Hem
IPKOCTHL OOMbLLE, TeM 0OJIbIIIe HYaCTHUI NIPOSBIJIOCH U TE€M ILIOTIIEE,
1.¢. «TEMHEE», mo6pa>|<eﬂne. HUHbIMH CJIOBAMHU, CAMbBIM CBC1JIbIM
Je1a)isiM 00BeKTa COOTBETCTBYHOT CAMbIE TEMHBIE MecTa M300pa-
XKECHHUdA, 110710MYy TaKOE M306p'cl)KCHI/l€ HA3bIBAKOT NHETATHBHbLIM
(«o6paTHbiM»). [loJlyyeHHoe nocne nposBiieHUs HA (QOTOTIIEIKE
Hel'a'luBHOE M300pakenue (O0bIYHO 1'0BOPSIT MPOCTO — HETATUB)
COCIOUT U3 YYACIKOB € PA3JUYHON MIOTHOCIBLEO LIOUEPIEIHS, 1K
YHACTKOB «Pa3jIM4HONH TOHATBLHOCTUY.

Jluist nmonyveHMs: 103UTHUBHOI'O H300pakeHus 3TOT LIPOLECCC
Ch€MKH MNOBTOPSAIOT elie pa3. Jdas 2TOro neraTuB BClABIUAIOT
B YBCJIUYUTEIb MCXAY leOCKllHOHHOﬁ JIAMIION U O6'I;CKTHBO'\/1, TAK
4YTO HEraTUBHOE W300pakeHue upoeuupyeTcs Ha Gor1o0ymary,
KO 1ropas TAKXE MOKPbITA CBETOUYBCIBUICIILILIM CJTI0EM. CI]pOCllH-
poBaiiHoe Ha (HoTOOYMAry H300pa>keHWE HEraTUBHOE, HO 'IcMIIbIe
YUYACTKU HETATHUBA NMPONYCKAKO I HA 6yMary MENLITIC CBC1d JIAMIIbI
YBEJIMYUTEJISE H [IPH [POSABJICHUM DTH YYacTkH Oyayr OoJice cret-
JbiMH. HaobGoport, ram, rje neratHp npospavuHee, Ha Oymary
nomnauaer Ooubllie CBETA U 3TH YUYACTKH CLAHYT 00Jiee TEMILIMIIL.
Tax Mbl HOJIYyYacM TMETaTHRBIOEC H'S()(-)pll)KCHl/IC HETratupa, T.€. 1MoO-
3HTIHR 11306[')21)*(6””6 C MNPABUIILITLIM O THOCH T CILITO 00LeRTa pac-
HPCIC ICRMCM TOIOB.
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DKCMONUPOBAHUE —3TO NPOINECC BO3/CHCIBUS CBETA HA Che-
TOYYBCTBUTENBHBIA MaTepHai. CBeT obnagaeT KyMmYJISSTHBHBIM
(HaKanJIUBAIOLUMMCS) JCHCTBUEM 114 CBETOUYYBCIBUTENBIILIH CIOIA:
4eM J0Jblle AEHCTBHE CBETA, TeM OOJIbILIC YACTHI| pearupycT Ha
Hero, TeM 4Ye€pHee CTAHET IICHKa mnocje nposasienus. Ecnm aeil-
CTBHE CBETA CITUIUKOM TNPO/IOJKUTEIIBIO, TO KaKUM OBl ¢JIabbiM oH
HU Obl, BCSl IJIEHKA MOYEPHEET U IMKAKOTO H300paxkeHUsl HC
NoJIyuuTca. 3ajada B MOMEHT CbEMKH COCTOMT B TOM, 4TOOBI
NpONycTUTh K MJEHKE KaK pa3 TaKoe KOJIMYECTBO CBeTa, KO10poe
JaeT JletajibHOe H300paxeHue oOBekTa. [eiicTrBue cBeta HeoOd-
XOAUMO NPEPBATHL NpEX/ie, YeM MCHee SIPKUE YYACTKH BBI3OBYT,
NoAOOHO CaAMBIM SIDKUM, MOJIHOE MOYEPHEIINE, HO M€ paHblILE, YeM
TEMHBIE YYACTKH TMOJy4aT JOCTATOYIIO CBETA, 4YTOOLI mpopearu-
pOBATb HA €ro JeHcTBUE.

Ectb nBa cnocoba perynupoBaTh Takoe JIEHCTBHE, WM, Kak
OOBIYHO TOBOPSIT, JKCMNO3ULMEO: H3MCHSI BpEMSsl 3KCNO3MIMU
(BBIACPKKY) M M3MEHAS OTHOCHUTCJILHOE OTBCPCTUC OOBEKTHBA
(anadparmy). IlepBrlif cnoco0d OCTATOYHO SICEIN: IITOPKH, WJIH
JIaMeJiM, 34TBOpa anmnapata B HepaboueM COC1OSIHUU HAJIEXKIO
3aKpbIBarOT MIEHKY. HaxcaB cnyckoByro k1onky, ¢pororpad oTkpnl-
BacT 3aTBOP. 3a4TEM Yepe3 C1PpOTro ONpeAeeNioe BpeMs (COCTaBs-
folee OOBIMIIO AOJIM CEKYH[Ibl) 3aTBOP 3akpbiBaeTcsi. Bpems. B
TEYCHUE KOTOPOTO 34TBOP OTKPbIT M CBET MNAJIaeT Ha IJICHKY,
U Ha3LIBAETCS BbLICPAKKON, Ee 11eob6xoaumMoe 3HaueHUE YyCTAIIABIIN-
BAETCA Ha aMNaparle CNeUUallbHOH TOJIOBKOM ¢ [eJICHUSIMU MU
KOJbLIOM Ha OOBEKTHBE, & BO MHOI'MX COBPEMEIHLIX amllipa-
Tax — 4BTOMATUYCCKH,

Btopoil cnoco6—u3MeHenne AuaMeTpa OTBEPCIUS, MPONYCKa-
IONEro CBE1OBblE Jy4d uepe3 oObekTuB. OH OCHOBaH, rpydo
roBops, 11a TOM, 4T0 00JIbILIOE OKOLUKO NponyckaeT 00s1blie CBeTd,
4yeM Masienbkoe. JuaMerp upucoBOi AuadparMol, ycraHOBIIEHIION
MCXK/TY JIMI3aMH 00BEK1UBA, U3MCHSAETCS NP BPALLCHUAU KOJIBIA
quapparmel. Uucno, ompenesstoliee Molaah OTBEPCTHs, Ha-
3pIBaeTCs JHadparMeninpM YHCIAOM WM 0OpOocTOo  auadparmMoi
(bonee TOYIO -)ITO 31AMeENAaTe/]b OTHOCHTCJILHOTO OTBEPCTUS).
[Liomans OTBEPCTHSA, 4 CJIEAOBATEbHO, M YUCHA 114 LIKAJC Jua-
(hpar™ XApAKTEPU3YIOT KOJHYECTBO CBE1ad, LIPOMYCKAEMOTO O0BeK-
tuBoM. [Ipu olHOM W 10M e auadparMeHHOM uuclie Jr00Oi
00'hEKTUB NMPONYCKAET OJIHO U TO € KOJIMYECTBO CBETA — KOHCYHO.
B MpeEJeaX HeKOTOPBIX JONYCKOB. JeHCTBUTENbHBIH pazMep OT-
BEPCTUA TPU JANTHOM 3layelluu AUapparMbl NpsiMO CBA3AIl C
(HOKYCHBIM PACCTOSSHUEM 00 BEKTUBA, KOTOPOE ONpeaesseT popmat
MOJIyH4€MOTO Ha 1LIEHKE u3o0paxenus, Uem Oosblue (oxycuoe
paccrosine o0BbeK1MBA, TeM OOJblle LEHCTBUTENBHBIN JIMaMETP
O1BEPCTHS MPH OJHOM W TOM Xe juadparmemmiom uucie. Ho
B KOIICYHOM CHYETE MIITEHCHUBIIOCTh CBETA, MAJAFOLIETO 1A 1LICHKY
HPH OJIMHAKOBBIX adparmax, Oy/JCT OJIHd H Ta Xe HE3ABHCHMO
01 MOKYCHOTO pa~cvos "us 0OBEKTI B:.
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lllkana BeIAEpXkEK W IUKkana auadparM NOCTPOEHbI MO MpPHH-
UMY YABOEHMs, T.€. MEepexo] K KaXJIOMy Coce/IHeEMY 3Ha4YEHHIO
B/IBO€ YMEHbIIAET WIU BIBOE YBEJIMYMBAET OOIlEe KOJIUYECTBO
CBeT4, MAJAroIEro Ha TeHKy. Takoe HM3MeHeHHe OOBIYHO Ha-
3bIBAIOT HU3MEHEHUEM OSKCMO3ULIMU HA OJIHYy cTyneHb. MHaue ro-
BOPSsi, YBEJIMYUTh 3KCIIO3HULMIO Ha OJIHY CTYIMEHb —3TO 3HAYUT JMOO
OTKpBITh AuaparMy oOBEKTHBA HA OAHO AeNeHHe (HapuUMep, OT
8 1o 5,6), 160 yBEeNMUUUTH BBIIEPXKKY HA OJHO JeJeHUE (CKaXeM, C
Y550 € MO 1/ 55 €); €CIIM HY)XHO YMEHBIUMTDH IKCTIO3HLMIO, CIIe/lyer
MOCTYNUTb Ha0OOPOT.

Urak, B pykax doTtorpada nBe BO3IMOXHOCIU pPETyJIMPOBATH
IKCO3ULMI0. XOopolunil poToannapat no3BoJseT U3MEHATH DKCIO-
3ULIMEO OT THICAYHOM A0JM CeKYHABI (/00 €) TpH auadparme 22
no 8 ¢ npu nuadparme 2. XoTuTe BEPLTE, XOTUTE MPOBEPbTE, HO
3TO cocTaBjisieT oTHomeHue noutu 1:1000 000!

KoneuHo, peIko npuxoauTcsi npuderaTh K TAKMM KpaltHOCTSIM.
SApKOCTH OOBIYHBIX CFOXKETOB MOYTH HUKOTIa He ObIBAIOT 10 TaKoi
CTeneHd pas3iauuHbIMU. Ho B 3aBHCHMOCTH OT croxeTta doTtorpady
MOXeT TMOHATOOUTbCS OOJIbIIOE OTHOCHTEILHOE OTBEPCTUE TIpH
KOpPOTKOIi BblIEpXKe MM, HA000pOT, MaJieHbKasi Auadparma npu
IOBOJIbHO JUIMTEJBHON BblIepxKe. KopoTkasi BbimepXkka HyXHa
B TOM cJy4ae, korma oO0wekT ABMxeTcsi. Uem OblcTpee ABHMXEHME,
TEM KOpoue IOJkHA ObITh BblIEpXkKa, HHaYe KapTHHA MOJIYYUTCSI
cMasaHHoOI. Ho yeM kopoue BblAepxkka, TEM MeHbIlE CBETA ycre-
BaeT MOMAacTh Ha TUIEHKY, U 3TO HYXXHO KOMIEHCHPOBATb YBEJH-
YeHHeM Auahparmsl.

BmecTe ¢ TeM MalsieHbkasi guadparmMa MoXeT MOTPeOOBATHCS
JUISL yBEJIMYEHHS TIYyOHHBI pe3Ko H300paxaemMoro NMpoCTPaHCTBA.
[TosicHuM, 4TO MMeeTcsi 37ech B Buay. Pokycupys oOBEKTHB Ha
npeaMeTe, HaxXOMdsIEMCs, CKaXXeM, B Tpex MeTpax OT ammapara,
Mbl, KOHEYHO, TOJIyUUM pe3Koe H300paxeHHe 3TOro MNpeaMeTa.
OnHako U OOBEKTHI, HAXOISIIUECS] HECKOJIBKO OJivke U HECKOJBKO
Jlajiplile, TOXE OKa3bIBaroTcsa B okyce. ['1yOnHON pe3ko uzodpa-
’AEMOTO MPOCTPAHCTBA HA3bIBAETCS PACCTOSIHME MEXJY TIJIOC-
KOCTSIMH, B KOTOPBIX PpAaclOJIOKEHbl caMble OJHM3KHE M CaMble
nanekue OOBEKTHI, M300pakaeMble Ha IUJIEHKE C Y/IOBJIETBOPH-
TEJILHOW PE3KOCThIO. DTa 1nyOHMHA 3aBHUCUT OT Adadparmbl: OHa
TeM OoJibllie, YeM MEHbILEe OTBEpCTHE (T.€. TeM DoJibllle 3HAUEHHUE
JuadparMeHHOro Yuciaa).

doTorpady MoxeT nonagobuIbcs Oonpiuas guadparma, 4rTo-
OBl UMeTb BO3MOXHOCTb BBIOpaTh BBIIEPXKKY mokopoue. Unu oH
3aX04YeT OTPaHUYUTD TJIyOMHY pe3ko M300pa)xkaeMoro MpoCTPaHCT-
Ba (MHOTAA /I KPaTKOCTH TOBOPST MPOCTO—TJIyOMHY PE3KOCTH),
4yTOOBl HEHYXHBblE AeTajli Ha 3aJHeM IUTaHe Kajpa ObUIM He
B ¢okyce W e OTBieKanM BHUMaHHUs. OJHAKO €My MOXET 110 rpe-
0oBaThCA U MaJieHbKasi quadparma. €CIM 3a,AHUM 1J1aH COCTABNSET
BaXXHYIO YaCTh CHOXETA U JOJDKEH ObITh PE3KHM, TOrAA BBIIEPKKY
npuaercst yBenuuuTh. KOHEUHO, MOXET CHAyuuIbCs U TAK, 4TO
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O6yleT HyXHa Oosblas AMadpparMa u 60JiblIas BHIAEPKKA, YTOOLI
Ha TUIEHKY TONajJio Kak MOXHO Oojblue CBETa OT IJIOXO OCBe-
HIeHHOTro 00bekTa. MHOrIa npm 3ToM TpeboBaHus poTonroduTeNs
MOTYT OKA43aTbCs [aXe MPOTUBOPEYMBBIMH: HANPUMED, HYXHA
M MajeHpkas mauadparma, uTo6bI YBEJIMYUTH TIYOUHY PE3KOCTH,
4 KOpPOTKasl BbIAEPXKKa, YTOOBI HE CMa3asnoch JBUXKEHHE OOBEKTA.
Ecan nmpu 3TOM OOBEKT IIOXO OCBEIIEH, TO NPUAETCA HCKATh
KaKOM-TO KOMIIPOMMCC WJIH XK€ 3aPsSAUTh B annapaT Apyryro, dbosee
CBETOYYBCTBUTEJIbHYIO (DOTOILJICHKY.

ITockoJsibky W miKajia BBIAEPXKEK, U IIKaIa Auadparm noCTpOe-
Hbl 110 MPHHLMIY yABOGHMS, SKCHO3ULUS NPU BbIACpXKKE Yias €
% nnadoparMe 11 paBua skcmosuuuu B '/, ¢ upu auadparme 16
WM Xe '/,50 ¢ mpu muadparme 8 M T.A. DTOT NPUHLMI HOCUT
Ha3BaHME 3aKOHA B3aWMO3aMECTMMOCTH, OH 3aJIOKEH B NOCTpOe-
HHE ILKaJT BCEX IKCMOHOMETpOB. Ho 3TOT 3aKkoH He yHUBepcalieH
U TIpM HEKOTOPBIX YCIIOBHAX, HAIPUMEDP NPH CIHUILIKOM KOPOTKHX
WU JJIMTENbHBIX BBIAEPKKAX, OH HapyllaeTrcs: [JIsl INOJIyYeHUs
«HOPMAJIbHBIX» IUIOTHOCTEH CHUMKa NOTpPeOYIOTCS BBIIEPKKH,
OTJIMYAFOHIUECS OT TEX, KOTOPBIE AACT IKCIOHOMETP.

B kakux npeaenax OTKJIOHEHHs OT 3aKOHa B3aMMO3aMeCIH-
MOCTH MOXHO He YYUTBHIBaTh? {71 NPaKTUKH 3TO HEMAaJOBaXHBIH
BOIIPOC, 0COOEHHO ecyid BbI (poTOorpadupyeTe Ha BETHYIO MJICHKY,
KOrAaa Kpome oOmied MJIOTHOCTH H300pa)€HUs OYEHb BaXXHA M
npaBUJIbHAs 1BeTonepeaaya. JLisi 1iBeTHBIX MJIEHOK 0b6Iero Ha3Ha-
MCHUA 3aMETHbIC HapYIIEHHs HAYMHAIOTCS ykKe MpH BbLIEPXKaX
avadee 1 ¢ u Kopoue 1/ 500 ¢ ONTUMAJbHBIA aMana3oH BbI-
JIepxek, ocobeHHO IS oOpallaeMsix INIJIEHOK, BECbMa Y30K—OT
/6o RO /550 c. TI03TOMY, eciiu BbI CTPEMHTECh MOJIYYUTh CaMoe
BBICOKOE Ka4ecTBO LBETONEPEJayH, crapaiiTech paboTaTh UMEHHO
B 3TOM HWHTepBajie. B Tex xe ciyyasx, Korja HYXHbI OoJbLIHe
BbIAEPXKKU (B HECKOJIBKO CEKYHI) WMJIM MpPUH CheMKaxX C aBTOMa-
THYECKHMH 3J1EKTPOHHBIMHU BCTIBILUKAMH, JUMTENBHOCTb KOTOPBIX
MOXeT OBbITb 4Ype3BbIMalHO Maja (A0 '/so 000 €)» NMPHXOAMTCS
MOJIB30BaThCsl JMOO cnemualbHbIMM  (doToMaTepranaMu, Jubo
CTOJIb K€ ClleUHaJbHBIMM «KOMIEHCALMOHHBIMUY) CBETO(QHIbTpA-
mu. [Ipu dortorpadpupoBanuu Ha uvepHO-Genble poTOMaTEpPHATIBI
OTYCKU, KOHEYHO, MHOTO OOJbIlE, W TMOYTH JJIsi BCEX BCTpEYa-
FOIIIMXCS HA TPAaKTHKe YCIOBHM OHM OCOOOH pOJIM HE Hrparor,
CTAaHOBSICh CYIIECTBEHHBIMU JIMIIIb B HEKOTOPBIX 00JIacTsiX HAYYHOR
toTtorpacduu, Hanpumep HpH ChEMKE 3Be3JHOro Heba wiIu pe-
TUCTPALlMM OY€Hb KPATKOBPEMEHHBIX COOBITUH.

MPABUNTBHAA 3KCMO3UWLUUA

K kxopobouke ¢ ¢oTomnyeHkoi NpuUKIagbIBA€TCs JUCTOK C Kpat-
KMMH YKa3aHUsIMM 10 BBIOOpY 3Kcmosunmu. B Hem, Hampumep,
MOXeT OBbITh CKa3aHo, YTO MPU SAPKOM COJIHLE CJIEYeT CHUMAT
C BBIIEPXKKOi !/,,s ¢ npu muapparme 11. Kak Mbl yXke roBopuin,
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JTH 3HAYEHHs MOXHO [PHU KeJAHUU M3MEHUThL B COOTBETCTBUH
€ 34KOHOM B3aMMO3aMECTHMOCTU: CHUMATb, HALIPUMED, C BbLJIEPK-
KOt '/ 400 € IIpH AMadparme 4, eciu OOBEKT CHEMKH OBICTPO
JBHXKEICS.

Takast KparTkass MHCTPYKIMS, KOTOPYIO Bbl BCEI/IA MOXKEre
NOJIYYUTh B Mara3uHe Npu MOKYIKE MJIEHKH, COJIEPKUT JIOCTATOUHO
uHpOpMauuKu /Ui 10r0o, 4TOObl GOJILINMHCIBO BALUMX CHHUMKOB
OBbLJIO 3KCIOHHPOBAHO TNMpAaBUJILHO. Ho MHOrMe vyBCTByIOT cebs
OoJiee YBEpEHHO, €C/IM 1101 PYKOH ecTh oTorkcnonomerp. bos-
LLIMHCTBO COBPEMEHHBIX ANMNapaToB CHA0XEHO BCIPOEHHBLIMH JKC-
nonoMmerpaMu. [lpu HOpMaNbHBIX YCIOBUSX I1IOKA3aHUS JKCHO-
HOME1pa COBIA/AIOT € PEKOMECHAAUUSIMH, COACPKAIIMMHCH B
WHCIPYKUMU K IJIEHKE, YTO BIOJIHE €CTeCTBeHHO. Tak Oyrer.
KOHEYHO, TOJIBKO €CJIM Ha LIKaJie IKCIIOHOMETPA Bbl 3dpAaHEC yCcTa-
HOBUTE 3HAUEHHE YYBCTBUTEJLHOCTH Bamied 1uieHkH. OHa B eau-
nuuax I'OCT yka3seiBaercs Ha yunakoske. He OyjeM BaBaThCH
B NOAPOOHOCIH TOTO, K4K HM3MEPSIOT CBETOUYBCTBHICILHOCTD.
37€Ch 3TO HaM He HYXHO. YKa3bIBa¢MbI¢ 3HAUCHHS HEOOXOAMMBI
B NIEPBYO OYeEPE/Ib /Ul CPABHEHHUS YYBCTBUTEJLHOCTH Pa3JTUUHLIX
mneHok. Hanpumep, nnenka 100 en. TOCT B jiBa pa3a 4yBCTBH-
TenbHee, yeM 1ueHka 50 e, TOCT, Tak 4TO 1pH NpOUYUX paBHbLIX
YCJIOBHAX CHOXKET, KOTOPBIM Bbl cHUMael1e Ha 1enky 100 en. TOCT
C BBUIEPKKOH '/, ¢ M aumadparmoit 11, Bbl JIOJKIIBI CHUMATD
C BBIAEPKKOH /.o C M ¢ ToH xe auadparMoit (MiiM BbIOPATD
J00yto Ipyryto KOMOMHanMIO, O00ECIEUUBAIONIYIO TAKYIO Ke IKC-
no3unuto) Ha mieHke 50 ea. 'OCT. Haobopo1, naeHka ¢ 4yBC1BH-
TeaLbHOCThio 200 el. B [IBa pa3a 4yBCTBUTeNLHee TieHkH 100 ef..
W JUIS Hee 3KCIO3ULUS JIOJDKHA ObITL BJIBOE MEHBIIIE.

DKCIIOHOMETP, MO CYTH [IeJld, JIOCTATOYHO TpPOoCioi mpubop.
T0 (POTONIEMEHT, COCUHEHHBIH ¢ MUKPOAMIICPMET POM, C1PLIIKA
KOTOpPOTro YKa3bIBAET HEOOXO/IMMYK JKCHO3ULHUI. BeTpoeHHble
9KCIIOHOMETPb! OOBIYHO COEAMIEHBI C PETYJAS1OPOM  BbIJICPKEK
M KOoJIbOM jauadparMm, Tak 4ro o1 (oiorpada tpebyercs nunib
NOBOPAYUBATL ITH WIEMEHThI YNPABJIEHUsT OO TEX MOp. NMOK4 Ii¢
34rOpUTCS COO1BEICIBYIOLIMI CBETOMH/JAMKATOP WJIH CTpCJika He
YCTAHOBHUTCS B HYXKHOE I10JIOXKEHHE. DKCIOHOMETP UMEET OKOIIIKO,
4yepe3 KOTOpoe CBeT OT OOBEKTA MOMA/IaeT Ha CBETOYYBCIBHIEIb-
HbIH 351emMeHT. OKouKo o0ecneunBacT onpeae/eHHbIM YroJl 3peHus.
IIPUMEPHO COOTBETCTBYIOLIUN MOJIKO 3peHHsl OOBEKTHBA aMmiapaTa
Takum obpa3oM, na (oToIIEMEHIE YCPEAHACTCS, HIIH «HIITETPU-
pyeTcsi», UHTEHCUBHOCTL CBETA. MPOXOAAIICTO OT OOBCKTA, T.e€.
NOKA3aHUS 3KCIIOHOMETpaA 3aBUCAT OT YCPE/HCHHOW WHI1CHCHB-
HOoCTH cBetra. COOTBETCTBEHIIO HA IIKAJE JKCUOHOMETPA MOKIHIO
npounraTte TpedyemMoe 3naveHue IKCHO3HUMH. Hekoropble THIIbI
BCTPOEIHBIX JKCMIOHOMEIPOB YCTAHABJHUBAIOT 3TO 3HAYEHUE dB-
TOMaTHUYECKH; 1aKue (hoToannapaTbl HA3BIBAIOTCS aBTOMATHYEC-
KUMU. J11s1 OAMHAKOBBIX YCpEIHEHIIbIX VPOBIER OCBEILICHHOCTH
CIOXKETA DKCIIOHOMETP YKA3bIBAET OJIMHAKOBBIC 3HAYUEHHUS JKCIIO-
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PATIINTEMENT

TTPHHITHITHA IBHBIC CXEMbI JKCIIOHOMETPOB € CEIEHOBBIM (DOTONIEMEHTOM (C.IeBa) H
HOTOCONPOTHBICHUCM (CIpaBa)

3ULMK HE3aBHCMMO OT KOHTpacTa oObekla, T.€. OT pa3HUllbl
abCoMIOTHBIX 3HAYEHUH SPKOCTEH CaMbIX CBETJIBIX U CAMBIX TEM-
HbIX €ro y44acTKOB.

Kak pabotaet 3kcnonomerp? D10 oueHb BaXHO 3HATL. IOTOMY
4TO, €CJIM Bbl 3TO nNoiMeTe, BaM OydeT SCHO, TJe€ OH MOXET
NOABECTH, T.€. B 4YeM INPUYMHA BO3MOXHBIX OWIMOOK mpH onpe-
JeJIeHUH NpaBUJIbHON dKkcno3uuuy. [MpuHLMN OEHCTBHS SKCHOHO-
MeTpa NpocT, Kak U ero ycTpoiictBo. B OcHOBY 10510%eHO npen-
HOJIOXKEHHE, YTO BCe (PoTOrpacuueckie CIOKETHI SBISIOTCS «CTaH-
JapTHBIMHU», T. €. IJIOLIAJAN CBELJIbIX M TEMHBIX YYaCTKOB 00BEKTA
HaxoOASTCSl B TAKOM COOTHOILIEHHH, YTO B CpE/IHEM OOBLEKT OTpa-
xkaer 18-20% namaronero Ha nero CBeT4, Kak eciad Obl 10T
00BEKT ObLT UEHKOM cepbiM. [103TOMY 3KCIIOHOMETP HYXKIA4€1Cs
JMIIb B KajauOpoBke. 4YTOObI IS CTAHAAPTHOTO OOBEKTA NPH
JAHHBIX YCTIOBHSIX OCBELUEHHS OH yKa3blBaj IKCMO3MLHUIO. COOT-
BETCTBYIOLLYIO HUYBCIBHTEJBHOCTH TUleHKH. PoTorpady ocraercs
TOJIBKO, YYHTBHIBAasi 4YYyBCTBHIEJILHOCIb 3apsKEHHOW B anmapar
MJIEHKH, HANpaBUTL NpuOOp Ha OOBEKT.

CyliecTBYIOT CaMble Pa3JiM4HbIE THHBI BCTPOCHIBIX 3KCIIOHO-
METPOB, HO BCEMH MMH MNOJB3YIOICS MOYITH OAUMHAKOBO — Bpallias
pPYUKH ynpasienus dKkcrno3uuuei. pororpad modbuBaeTcs Hy}KHOTO
HOJIOKENUS CTPEJKM HMJIM 3AOPAHHUsT COOTBEICTBYIOLLIErO CBE10-
MHRKATOPA.

Y onHooOBEeKTHBHON 3epKAJTbHOH KaMepbl OKOLUKOM 7JKCIO-
HOMETpA SBJISIETCA 4acTo caM OOBEKIHUB, a4 HWHAUKATOP BHJICH
B BUJIoMcKaTesie. [1penMyITiecTBO Takoil cHCTEMBbI (OHA Ha3bIBAETCS
TTL: ot anrnumiickux cioB through the lens-«uepc3 o6wex1uB»)
B TOM, 4TO Ha ()OTOIICMEHT IKCNOHOMETpaA BCerja MagaeT CBET
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YTo BBI BHTUTC B BHIOMCKATCIC CO-

BPEMCHHOH  0RHOOOBEKTUBION  3Cp-

KaJILHO KaMCpBI, CHaOXeHHOMN JKCTo-
HoMeTpoM cuctembl TTL

TOJIBKO OT TOH 4aCTH CIOXKETA,
KOTOpas MoJy4yaeTcs B Kajape,
Kakoi# Obl OOBEKTHB WU
Hacagka HU OLIJIM YCTaHOBIIE-

——— Hpl Ha anmapate. [loatomy
YCTAaHABIUBATb  JKCMO3ULMEIO
M CHUMaThb MOJXHO TOYTH O[-
HOBPEMEHHO.

DkcnoHoMeTpsl cucteMsl TTL ObIBAaFOT ABYX OCHOBHBIX THIOB.
B nepBoM 3aMep Aenaercs yepe3 NOJHOCTHEO OTKPBITYIO auadpar-
My, a 3aTeM 3KCMO3UIIHS aBTOMATHYECKH MNEPECYNUTHIBAETCA HA TO
3HavyeHUue paboueit AuadparmMel, ¢ KOTOPLIM Bbl cobupaeTecs GoTo-
rpadupoBaTh. Y IKCNIOHOMETPOB BTOPOrO THNA I H3MEPEHHs
nuadparMy NpHXOAMTCS 3aKpblBaTh 10 «paboyero», T.e. ycTa-
HOBJIEHHOTO Ha KOJIblle, 3HaYeHHs. BOJIBIIMHCTBO HBIHELIHHUX O/1-
HOOOBEKTUBHBIX 3€pKaJIbHBIX KaMep CHaOXeHbl OOBEKTUBAMH C
«Mopratouei» nuadparmMoil (oHa 3aKpblBaeTcsl TOJIbBKO B MOMEHT
HaXxaTHs CIYCKOBOH KHOMKH M TOCJI€ 3TOrO cpa3y BHOBb OTKpBI-
BAETCs); TAKHE IKCIIOHOMETPHI YACTO HMEIOT OTHAEJbHYH KHOTIKY,
MIpH TOMOLLK KOTOpoil juadparma 3akphlBaeTCs Ha BpeMs OTpe-
JefieHus 3Kkcno3uuun. MHoraa 3Ta kHOMka o0beAHEHA CO CNTYCKOM
3aTBOpa.

Ceifuac, kKoria B Ka4eCTBe HMH/IMKA10pPOB MNPABWILHON ycla-
HOBKHM 3KCMO3MIUN OOBIYHO HMCNOJIL3YKOTCS CBETO/AUOMBI, TPYAHO
OT/aTh TpEANOYTeEHHE TOMY WM HHOMY THIY 3KCIOHOMETpA.
Koraga npuUMeHSIIHCh CTPEIOYHBblE HHAWKATOPBI, IKCIIOHOMETPLI
nepBoro Ttuna ObLIM ynoOHee, Tak Kak NpH CUJAbHO 3ajauadpar-
MHPOBAHHOM OOBEKTHUBE CTpEJKa B BHAOHUCKATENIE TIJIOXO pa3l-
JiniuMa. AmnmapaTbl ¢ IKCMOHOMETPAMH TaKMX THUIOB Ha3bIBAKOT
MOJIyABTOMAaTHYECKAMH: K HUM OTHOCHTCS, HalpuUMeEp, MonyJsip-
Has Mozenb ¢ortoannaparta 3eaut TTL. IlpucraBka «moay» o3Ha-
4aer, 4To X0Ts (oTorpady u He 005A3aTEILHO TOYHO OTCHHTBIBATH
TIOJIOKEHHS pYUeK YNpaBJIEeHHs, BpallaTh HX NPHXOJHUTCS BCe-TaKH
BPYYHYIO.

B nocnennee BpemMs Bce OoJiblile BEINycKaeTcs GoToannapaTos,
y KOTOpBIX YCTAHOBKA 3KCMO3MLHH TOJHOCTHKO aBTOMATH3HPO-
BaHA. DTO 3HAYMTE/ILHO YCJIOXHUIIO caM ¢oToannapar, Ho olJier-
Yo paboTy ¢ HUM. [TosiBeHHE 3/IEKTPOHHO-MEXAHUYECKUX 3aTBO-
POB CI€JIaJO0 BO3MOXHONM HEMOCPEACTBEHHYIO CBSI3b IKCTOHOMETPE
¢ MeXaHH3MOM ynpaBJjieHus: paboToit 3aTBopa. I1pomsbllleHHOCTD
BBINTYCKAET 4mmnapaTtel BooOulle 0e3 BCAKMX py4eK YNpaBJICHHS:
3KCMOHOMETp CaM YCTaHaBJIMBAET HY)XHOE COYETAHHE BBIIEPXKKH H
auadparmer. Oauako takde QoToannapatbl UMEIOT OrpanHveH-
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HYIO TNporpaMmy (OHHM, KCTATH,
M HA3bIBAIOTCH NPOrPAMMHbBIMH)
M MOTYT OLIMOATHCA B HAMJIYY-
1ieM BuIOOpe BbIACPKKH U aHad-
parMbl 11 TdHHOTO KOHKPETHO-
ro CHOXeTa, MOCKOJIbKY OHM He
YYUTBLIBAIOT XKejaeMble 3HAYEHHS
ryOuHbI pe3ko H300paxaemMoro
NPOCTPAHCTBA WM (DAKT JIBUXKE-
HUA O0ObeKTA.

Bbonee cosepliieHHbIE MOIENH
uMeroT u Oosiee pa3HOCTOPOH-
HIOIO aBTOMATHKY, €€ pa3aeisioT
H4d aBTOMATHKY C MPHOPHUTETOM
BBIJIEPKKH H C IPHOPUTETOM JIHA-
¢parmMbel. Ha3BaHus 3TH roBopsAT camMu 3a cebs. B nepBoM ciyuae
Bbl BLIOMpaeTe HEOOXOJHUMYIO BBIAEPXKKY, a IKCIIOHOMETP B 3dBM-
CUMOCTH OT OCBEILUEHHOCTH OOeCneYyMBaeT YCTAHOBKY TpeOyemoil
adadparmel. Bo BTopoM cnydae dororpad sribupaer auadparmy,
4 aBTOMAT OTpabaThiBAeT HYXHYIO BbIAEPXKKY.

BuiGop TOH MAM MHOIN cHUCTeMbl (4 B HEKOTOPbIX annaparax
UMeroTCa 00e) omnpeaesseTcsi B OCHOBHOM YCIOBHSIMU CheMKH
M JMYHBIM BKycoM ¢oTorpada, nockosibky B oOOUX Clyyasix eMy
NpeaoCTaBJIEHA MOJHAS BO3MOXHOCTh KOHTPOJIMPOBATH U TO,
1 Apyroe. HekOTopbIM NpeuMYIIIECTBOM 4B OMATa ¢ NIPHOPHUTETOM
nMadparMel SBASETCA TO, YTO OH NMO3BOJIAET pabOTATh C J10OLIMU
OOBEKTHBAMH, B TOM YHCJE M e HWMEIOIIMMH «MOPralollen»
anadparmel. Bce aBromaTtuveckue doroannaparsl NUTAKOTCH OT
MMHHATIOPHbIX OaTapeil, KOTopble CHAOXAIOT 3HEprueil U IKcno-
HOMETP, U MEXAaHH3M 34TBOpa. MHOIMe M3 TAKUX annapatoB 6e3
MUCTOYHHMKA NMUTAHHUS CTAHOBATCH HEPAbOTOCIOCOOHBIMHU.

«BCE KOWKW CEPbI»,
nnnm KAK «OlLULMBAETCA» SKCNOHOMETP

[TonuepkHeM eilte pa3, YTO IKCIIOHOMETPbI BCEX THIMOB, Oyab TO
cucteMbl TTL wunu uHble, AeHCTBYIOT NO OJHOMY M TOMY Xe
npuHuMny. OHH HU3MEPSAIOT CBET, OTPAXEeHHbIH OT O00BEKTA. H
aloT 3HAYEHHE IKCMO3UUMHM HCXOAS M3 TOro, 4To OOBEKT uMmeer
CTaHAapTHOe pacnpenaesieHue sipkocteil. Ecnu obbekr aeicTau-
TEJIbHO CTAHJAPTHBLIN, HAMPUMEDP NEH3aX, COAEPXKAallMA HEMHOIr O
CBETOB, HEMHOro TeHeH (T.e. CaMbIX SPKUX M CAMBIX TEMHBIX
Jeraneil), HEMHOro CpeAHMX TOHOB, TO B CpeAHEM €ro OTpa-
)KaTeJibHas CIOCOOHOCTH OyaeT, no-suaAMMOMY, 6n3ka k 20%, 310
YCTAHOBJIEHO Ha OCHOBE MHOIOYHCIIEHHBIX M3MEPEHHH peasibHbIX
CIOKETOB. TakMX CTAHIAPTHBIX (MJIM CPEHHUX, KaK UX €Ille Ha3bl-
B410T) OOBEKTOB B NPAKTHKE OOBLIYHOH JIIOOHUTENILCKOH ChEMKH
0O0ILIIMHCTBO. YKa3blBaeMas 3KCMOHOMETPOM 3KCMO3HUUA JIEHCT-
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BoT upn takoM uimepennn (McpHblit Qo)

IRCHOHOMCTP HaBepHsika olnderes. [ToMun-

TC, 4TO HTO BCCTO [IHLIb MOICIHLIT npubop.

KOTOpBiil He n3DaRIACT BAC OT HeoOX0.M-
MOCTH /lyMaTh

BUTC/ILHO 11€pEIacT HAa ILICHKE BCE
IOHaJILHOCTH 00Bekra OGosice UM
MeHee BEPHO.

Ho «noaBo/uiblit xaMeHb» J0-
CTATOYHO oueBUW/IeH. [JoIyc UM, Bbl
dororpadupyere Jsmcr Oenoit Oy-
l maru («llouemy Obl u 1ner?-cka-

3a71  olMIl u3BeCTHBIA o rolpad.
-Bo uMs wuckyccrBa jenafiMch 1
Goyiee CrpaHIlble BEILH ...»). IKC-
IIOHOMCTpP «YBepeim», 4TO BCC CHO-
KEThl YCPeUIAIOTCH K CEPOMY 10-
iry. CoOTBETCTBEHHO OIl peKOMeIl-
AyeT TaKoe 3IdYeHHE IKCTIOBUIIIU.
npu  koropoM Jauct Oenoil  Oy-
Maru OyleT BBIJISACTh  CEPbIM.
Uro nonyuuTtcs. eciad Bbl Oy/eTe
CHUMAaTh HYepHBIA JUCcT? DKClOoNO-

\  KeT BaM TaKyr “KCTO3MIMIO (IIC
. COBMAJAIOILYIO € Tpeablayuen).
H g-l{( ~ NPU KOTOPOH JIUCT ONATh-TakH Oy-

[locne npossrnenus oba HeraTusa
OyAyT HMMETb O/IMHAKOBYIO IL10T-
HOCTD!

OO6pa3HO TOBOPS, JUIS IKCIOIOMETPA «BCC KOLUKH CEPLI». U €CH
CIOXKET 1€/Ib3s CBECIM K CPE/UIEMY CCPOMY TOIlY, TO Ol «BBOJAMI
IKCHIOHOMETD B 3a0J1yxk1eHue», UeM TeMHee cpeiivil ToH 00beK1a 110
CPABHEHUIO CO «CPeIdHe-CEPLIM», TEM OOJIbLIYIO TEPESICPKKY HaCT
IKCIIOHOMETD. UeM cBeriee 0OOLEKT, 1eM 00JIbLIe OY/IET HECLOACPKKA.
Bbl. HaBepHOE. U CAMHU 3aMeYaM TAKHE OLUMOKH. CHUMAs. HAllpUMeEp.
CHOXIILIK lieii3ak MM 3aiuIblil conHuEM Ocper Mops («Oenblil
CHOXKEI») WJIM Ke CyMpauyHyro riybdb Jieca («uepHblil croxer»). Ha
O[HOH U TOW K€ TUICHKE IJIOTIOCTH KaAPOB 1OJYYArOTCH HACTOJILKO
«IENMPABUIIBHBIMWY), UTO HEOIBITHBIH (poTorpad HauuiaeT COMHe-
BalbCsl B MCTIPABHOCTH CBOEIl amaparypsl.

MMenHo Tak paboTaror IOUTH BCE DKCIOIIOMETPBI: HE CO3/aH
elie HMIMPOKOAOCTYMIBI 1IPUOOP, KOTOPBIA aBTOMATHYECKH 110~
cTpauBancs Obl 11071 KOHKpEITloe pachpefelleHie TOHANbHOC Iei
o0BeK 12, XOTS TAKHE HOUBITKH VKE NP IPUHIMAIOTCS (PeUb HIACT
0 MocaeINNX MOAEAAX Aoporux npodeccuona. ibbix HoToKaMep).
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DKCUOHOMETPBI MOTYT «OINUOaThCs». TeM 11e MeHee OHU — IeHieH-
1He noMoIHuKu dororpada, U, Kak HH NapaTOKCaJIbHO. I\EHHO
B TeX CJyvasix, Korja ommudka nanbosiee BepositHa. Mopain sicHd:
JKCIIOHOMETP HE YMEET JyMaTh—3a HEro JOJDKHBI JIYMilbh BbI
CaMH.

Ho OynemM cuMtaib, HTO € BAlllUM CHOKETOM «BCE B TOPSLIKE»,
IKCIIOHOMETP He OIUMOAeTCsl, MYBCTBHUTEIBHOCTL IUIEHKH UMENHO
T4, YTO Ha led o0O3Havena, M JKCNO3MIMA NpaBuibHas. Pac-
CMOTPHM TENCPL B10POE 3BEHO IENU - NPOsIBJIEHHC (PO10IIICIHKH,
a4 TOYHEE — BCC JTalbl €€ XUMHUKO-(pororpaduieckoit od6paboTkH.

PELENTbLI, PEUENTbI., PELENTbI...

[Tpornecc nonyuenus ororpadpuueckoro H300pakeHHs NPOXOTUT
4epe3 MOCJIEIOBATEIbIbBIE B3AHMOCBS3AHHBLIE ClA/IMU. KK U3
KOTOPbIX OKa3bIBA€T BIMSIME HA OKOHYATEHBHBIN pe3yab1aT. Mbl
y’ke TOBOPHJIM, UYTO B OOBIYHOH IIENOYKE «IKCTIOHUPOBAIIHE — XH-
MHuKO-po1orpadudeckas oOpaboTka —rnevyaTb» cly4ailible MW
npeHaMepelHbie OTKJIOHEHHS O1 OLITUMYMAa Ha 00 W3 cTa/ M
MOFYT ObITb XOTsl Obl YACTHUYHO KOMIEHCHPOBAIIbI K. HA00OpOT,
ente 0oJiee yCHIEHbl BMEIIATENBLCTBOM Ha ApYrux ctaausx. Heko-
TOPbIE M3 TAKHX IIPHEMOB CTAJIM OOIENPUHSTBIMH, BCIIOMHHM, K
IPUMEPY. YACTO NMPHUMEHAEMbIH CNOCO0 HEMOSIEPKKH H NEPENPOSIB-
JIEHUsI, KOTOpbIH Hen30exkeH, Koraa TpH ChEMKE «HE XBarTael
ceeTa», Kak Moka3biBAET 1IPAKTHKA, MTPEBOCXOJIHOE KAYECTBO 4ep-
HO-0€JIOr0 NO3UTHBA MOXHO [10JIYYUTh MPH 3aME1HBIX BapHalMsX
IPUEMOB H TEXHOJIOTHH 0OpadOTKH, B JTOM OTHOIIEHHH uUep-
Ho-6enas Qotorpadus smnasercs BecbMa TuOkol. bosee Toro.
HeOOJILIIIME HIOAHCHI, 1040010 NPSHOCTSAM B KYJMHIApHH. CMO-
CORHBI NMPUAATH «H3ACAHIO» 0cOoO0E CBOeOOpa3He. MOAYCPKIYThb
MIUTHBUIYAbHbIN Me101 U ciuib (ortorpada. B »toit doto-
rpapHUecKOil «KyXHe» CYINECTBCHHOE MECTO NMPHHA/UJICKHT COCTaBy
06pabATHIBUIOIIUX PACTBOPOB ((poTOpELHENTYPE).

O1 o0unus onyONMMKOBAHHBLIX B JIHTEPATYPE pelentoB y nwbo-
ro JNOUTeNs pa30berarorTcs rja3za W BO3HUKAET €C1ECTBENHbIH
BONPOC: Kakoif ke M3 penenop nauwjayuinuit? OTBET Ha HEro B
1yTJHMBOMH hopme ObLT Tau eile B npoinioM Beke: «ToT, koropbiM
Bbl MOJIB3YETECH». B 31OM yTBep)enun Mioro HcTHHel. Kak nu
NMapagokCasiblio 2TO 3BYUHT, OOJIBIUMHCTBO IPOBEPEHHbIX PELCH-
I'OB OJTHOTO M TOTO e HA3HAYEHHS (HANPHMEP, MEIKO3EPHHCT bIX
nposiBUTENCH It 00paboi1ku (pO10MIEHOK) AT B KOHEHHOM
MTOIE€ TMOYIH OJIMHAKOBBIH pe3yibtal. Bapbupys pexum odpu-
OOTKM (B YACTIIOCIH, KOHUEHTpauuu), AJgs HAHO0Tr0 H3 pelenToB
MOXINO JIOCTHYb MEHTHYHBIX PC3YJILTA10B, €CH BHECIH COOI-
BETCTBYIOIIAE M3MEIICHUs B MOCJEYIONIEE 3BEHO IENOYKH — ne-
4aTh. Be/b OCHOBHasi NpAaKTHYECKAs 3a/1a4a CBOMICSH Uit (o-
TOMIO0U 1ENIsl K OMNPE/IC/ICHHIO Ol UMAJIBHBIX YC/I0BHIT 0Opabo1ku
KOHKPETHO (pOTONNENKH U HANYHILIHX YCHOBHI JKCITOHHPOBUAHHSA.
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4TO0Bl MONYYUTh «IPUBLIYHOE» MO KAYECTBY H300pa)xeHHe, HAH-
OoJiee moaxoAsiuee /ISl MOCAeAYIOIEH NEeYaTH.

OnHako cpeau BCEro MHOXECTBA PEIENTOB eCTh 0cObbIe, MpakK-
THYECKas POJIb KOTOPBIX YPE3BbIYAHHO BEJIMKA. DTO NPOSIBUTEH (4
TaKke U Apyrue oOpabaTbiBalOILME PACTBOPHI). UCNOJIb3YEMbIE Ha
3aBOJIaX-H3TOTOBUTENIAX CBETOYYBCTBUTEJIbHBIX MATEPHAJIOB s
KOHTPOJISI U ONpeJesIeH!sl XapAKTEPUCTUK BbIMYCKAEMOH NpOayK-
uvu. KX Ha3biBalOT CTAHAAPTHOM, HMJH CEHCHTOMETPHUYECKOH,
peuentypoif. MUMeHHO ans Takoil oOpabOTKM CnpaBeliuBbLI BCE
NpUBEJICHHbIE HA YNakoBKe (OTOMJIEHKH YKA3aHHA O 3HAYEHUH
CBETOYYBCTBHUTEJIbHOCTH, JUIMTEJIbHOCTH NPOSABJIEHUS;, UMEHHO IS
Hee BBIMOJIHAIOTCS TPEeOOBAHMUS TEXHUYECKUX YCJAOBUM 110 pas-
peluaroliei CrnocoOHOCTH, TUJIOTHOCTH Byasid, KOHTPACIHOCTH H
¢doTtorpadpuyeckoit mwHpore. Tonbko cTaHAapiHas peuentypa B
MAaKCHMAJIbHOM Mepe TapaHTUPYET MajlOONBITHOMY JIFOOUTENHO
NpeaCKa3yeMoc1 b KauecTBa U300paXKeHus, €ro CTabMIAbHOCTD s
pasHbIX YCJIOBHH CBEMKH, NMOB10PIEMOCTDb Pe3yJibIaToB 00paboT-
KH.

Taxoe cobnronenue crabuibHOCTH (a B NpodeccHOHAILHON
dhoTorpaduu 3TO CTANO NOYTH 3aKOHOM)—BAXKHOE YCJIOBHE pa-
0oTbl Jdaxe UIs onbiTHOro JroOuTens. Ci1abuiabHOE KayecTBO
Heral1uBa CHUMAET MHOTHE TPYIHOCIH NpPH nevyaTH, odecneyunas
B HJeajic €€ NMOYTH MOJIHYI0O aBTOMATHYHOCTbL (MOCTOSHCTBO YC-
JIOBHIf). DTO OCOOEHHO LEHHO /U1 HAYHHAFOLIUX, KTO He UMEET ellie
JIOCTATOYHOTO OMbI1a U NyTeM Npod U oimubok He noaodpas noxa
«IobUMyro» peuentypy. Metanue oT OAHOTO pelUenTa K Apyromy,
NONBITKH OOBACHW1b HEYJOBJIETBOPUTELHOE U300paKEHHE «ILIIO-
XUM TnposiBU1eaeM» (WM XK€ «IJIOXHM OOBEK1HBOM»)—He pel-
KOCTh B paboTe maxe Oosiee ONbITHOrO JIOOUTENS, U 3TO 10J1bKO
BpPEOUT JieJly, HAKOTIEHHIO HYXXHOTO ONbITAa, OTBJEKael OT TBOP-
yeckoro ¢ororpadupoBaHus, 3aTPYAHAET NMOJYYEHHE NO-HACTON-
IIEMY XOpPOILUMX CHUMKOB. BbIBaeT ¥ Tak: Moil 3HakoMblit ¢o10-
JIFOOUTEIb, YEJIOBEK OYeHb AKKYPATHBIH W MYHK!YyasbHbli, MHOTO
JIET BBIMHUCBIBAET B TOJICTYHO, KpacHBO pa3rpadJieHHYIO TeTpaab
BCE pEUENThl, KOTOPbIE OH .BBIYMTAJI B KHHUIax WM Y3HAd OT
npustened. Takux peuentoB OH coOpan MOYTH ThICAYY, HO HHU
OIHOTO XOpOIUEro CHHMKA 3a BCE 3TH TO/bl CAEJATh TAK M HE
CyMelt. ..

KoHeuyHo, He clieayeT OenaTb BbiBOA, 4TO (ororpad maoskeH
ObITh NPUBA3AH K CEHCUTOMETpHUYECKOH 00paboike. boablIHHCTBO
ONBITHBIX (OTOJIIOOUTENIEH OTrpaHHYHUBAETCH OJHUM-ABYMS TpH-
BBIYHBIMH DPELENTAMH M HEMHOTHMH THUNAMH (OTOIIEHKH, CO-
YeTaHHE KOTOPBIX MO3BOJISET UM PEIIHUTH JIHOOYIHO 1BOPHYECKYHO
3aJa4y; y HUX yXe oTpabOTaH4 CBOS MHOTOKPATHO NMPOBEPEHHAS
ONTHMAJIbHAS LENOoYKa NOJIYyuYeHHs U300paxEHHUs. B HHON OHHU U He
HyxJaroTcs. CMeHa peuenTypbl MOXeT MOHAAOOHTLCA JIMILL NPH
pellieHHH HOBBIX 3a/ay, ¢ KOTOpbIMH (oTorpad paHee He craj-
kuBasicsi. MHorga 3To BBI3BAHO HEOOXOAUMOCTBIO 3dMETHO [1O-
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BBICUTH Mp(EKTUBHYIO CBETOYYB-
CTBUTEJILHOCTL WJIM  JIOOUTHCA
0Cc000 BBIpaBHEHHBIX, MEJKO3ep-
HUCTBIX HeraTuBoB. [loHCK HOBO-
ro peuenta Moxer ObITh CBS3aH
C OTCYTCIBHEM K4aKOTO-TO peak-
THBA WJIM CO ChEMKOH Ha COBCEM
HOBBIH, HEMIPUBLIYHBIH THI (HOTO-
wieHkd. Kopoue rosopsi, Bo Beex
CIy4asix TAKOM TNOMCK AOJDKEH
JUKTOBATBHCA ACHCTBUTENILHBIMU
HoTpeOHOCTAMHU NPaKTHKH.

Hcnone3ys HecTaHAapTHBIE pe-
UEeMNThl, Bbl JOJDKHBI OBITH rOTO-
Bbl K TOMY, YTO XapaKTepUCTHKH
(HOTOIJICHKH MOTYT 3HAYUTEJIbHO
OTKJIOHATBCA OT HOMMHAJIbHBIX.
Haxe npu coOMOAeHHN yKa3aH-
HbIX B pellenTax IJIMTEJbHOCTEH
06paborku (a 4aCTO OHM He OYeHb OnpeAeeHHbl) H300paXkeHue
MOXEeT MOJIYYUTLCS YPEe3MEPHO KOHTPACTHBIM WIH BAJIBIM, MOXET
NOSABUTBLCA OLIYLIEHUE HEYIOBJETBOPUTEJILHOW PpE3KOCTH HJIH
CAMIIIKOM KpYNMHOTro 3epHa. [lpuxoauTtcs A KaxAOro HOBOTO
pelenTa MpPOBOIUTL YTO-TO BPOJE MCCIEAOBATENLCKOH pabOTHI
C BALUMMHU CBETOYYBCTBUTEJLHBIMU MATEPHANAMH U LU BalllMX
YCNIOBUH JKCNIOHUpOBaHUs. K coxaleHWto, 2TO He O3Ha4der, 4To
u300paxenue OyJIET HAMJIYUIIIMM U3 BCEX BO3MOXHBIX. YJIy4ILUB
OOHY XAapaKTEpPUCTHUKY, U3-3a KOTOPOH MoAYac W MNPEAJIATAETCs
HOBBII pelient (HanpuMep, MOBBLICUB YYBCTBM [€JILHOCIb), OOBIYHO
TEPAIOT Ha APYTUX (3epHUCTOCTD, KOHTPACTHOCTD). Jda U pekoMeH-
Jalldd B COPaBOYHMKAX OBIBAIOT TakWe, YTO M HE 3HAellb, KAk UMHU
BOCMOJIb30BAIbCS, K MPUMEPY: «BpeMs nposiBjieHMss oT 10 1o
25 mun», OOBIYHBIN BONPOC: CKOJIBKO K€ BPEMEHH TOYHO NpPOsB-
JIATH [JIEHKY JaHHOro THpa—oOlnero oTBeTa He uMeel. Bce
34BUCHT OT CBOMCIB (POTOMJIEHKH, Aa)ke HOMepa ee NMapTHUH, He
TOBOpS YX€ O TOM, YTO HUKTO He 3HAeT, Kakoe W300pa)keHHe Bbl
CYUMTAETE MNpHEMJIEMBIM HJM Xopolum; 0Oe3 npod 3jech He
000UTUCH.

FoBOps 0 CyLIECTBYIOLLIEH peuenType, HeJib3s He cKazaTh U 00
OIHOM U3 CaMbIX OeCCMBICIEHHBIX YBJIEYEHUH -0 CIPEMJIIEHNN
€034aTh CBOH COOC I'BEHHBIH MPOSBUTENb U TE€M CAMBIM MPOCJIABU I'b
uMs cBoe. Takue peuentbl, 0e3 10JDKHOMN, yBBI, NpeABAPHU I€bHON
NpOBEPKH NMPOHUKAKT M B Ne4aTh, CO3daBas ovyepedHON Oym H
BbI3bIBd s OYEPEIHYIO nopUMIo oropyeHuid. He onpasaaB pa3pekna-
MHPOBAHHBIX HEOObIHAHHBIX Ka4ecTB (Ha pEKJIaMy aBTOPBI O0BIYHO
HE CKYNSTCS U, KAK TOBOPHUTCHA, «OT CKPOMHOCIM He yMpyT1’), 3TH
pelLenThl Yallle BCETO 0Ka3blBaIOTCs HETOAHBIMU. BMecTo He mocTu-
KHMOH B WHOM NpPOSIBUTE/IE MEJIKO3€PHUCTOCTH, HEeBEpOATHOM
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PE3KOCTHU, OE3rpaHUYHON COXPaAHAEMOCTU
JIETKOBEPHbIA YUTATE b, MAAKUH HAa MOJI-
HbIE HOBUHKU, CTAJIKUBAECTCA C TPYIAHOC-
1SIMM PacTBOPEHUS, BBIMAJeHUEM OCAI-
KOB, IMOTEpEd TMPOSBJIAIOIIUX CBOKICTB
yepe3 napy aHeil. He meHee mnpemocy-
JUTEJICH U MOYTH MPSIMOi Njiaruar, Korjaa
B XOPOILIEM pELENTe NPOSIBUTENS NPOBO-
ST HECYIIECTBCHHYIO, TIOYTH OJKBUBA-
JICH1HYIO 3aMeHy OOHOTO-/IBYX pedK1H-
BOB, BbIJIaB4sl €r0 3a HOBBIH.
CTOJNb K€ YAUBUTEJBHO W CTPEMJICHUC
NPUMEHSITh CaMBbId CJIOXHBIA 110 COC1aBy
NposABU1C]Ib W3 BCEX BCTPETUBILUXCA.
UYem Oouibllie B HEM PEeaKTHBOB, Y€M OHU
HeoOblYHEE U HECOOCTYNHEE, TEM OXOTHEE
JIOOUTENIb CTPEMUTCS €ro NMONpoHOBATS.
OcobeHno npuBieKkaTelbHLI C/Tyuan, Kor-
Ja KakoW-HHOYIb XMMMKAT BOOOIIC HC
MPOU3BOJUTCS U €ro HYXHO TNOJYyYUTh CAMOCTOATENbHO. Tak
OOCTOUT €10 C MHOTOYMCJICHHBIMH MpPOSIBHIENAMU, COACPXKA-
UMK «UPMEHHYIO» TIIEJIOUb Mo Ha3BaHueM Komask. Yike nmoka-
34HO, YTO NMposABUTeNH ¢ KoJaakoM He UMEIOT HUKAKUX PeaJIbHbIX
MPEUMYILECTB TIO CPABHEHUIO € Tropasao OoJiee JOCTYNMHBIMH.
OOHAKO B MyOJMKalMsIX U MACbMAaX HE NMPEKPAIaloTCst COBEThL. KK
€r0 HOJIYYUTh CaMOC1OSITEJIbHO, ClUIaBJIsist TerpabopaT HArpus c
€JKOM IIEJIOUBbI0 B IYXOBKE, I'/Ie TOJIBKO YTO NMEKJIN NUPOTH, U TOMY
1HO00HBIE peKOMEHIAaLMU, HanboJjiee BEPOSITHBIA pe3ysbTaT Ko-
TOPBIX —HECYACTHBIH Cllyuail. 3Jech BIOJIHE YMECTHA UUTATA W3
PYKOBOJACTBA OAHON M3 kpynHediux dotorpaduueckux ¢upm B
MUpE:

«Bo BpeMeHa HAamMX [JOedOB OCOOEHHO YycepaHble ¢OTO-
JOOUTENIM CaAMU TOTOBUJIU CBOM MPpOABUTECJIb. OueHb YacTO OHU
JlyMaJli, 4TO HALJIX «TaiiHyro ¢HopMyay», ¢ TOMOLIbK KOTOpPOH
MOJIYYarOTCt OCOOEHHO MEJIKO3EPHUCThIE U BbIPABHEHHBIE Hera-
TUBBLI UJIM KOTOpAast NIPUBOAUT K IMOBBIIICHHKO YYBCTBUTECJIIBHOCTH.
Ho nosepbre HaMm, 4TO BCe KpYIHbIE MPOU3BOANTEIN (HOTOILIEHKH
Ha 36MHOM LlI4pE MEepenpoOOBav BCE HUMEIOILIMECSS KOMOUNauuu
pEeuenToB U MOIJM NOTPATUTH HA 2TO OOJIbIIE BPEMEHH. HEM
dotonrobuiesm. ['o1oBbie uposiButesin GupMm (Kdk, BUPOUYCM, ii
peuenTbl, UMM ONIYyOJIMKOBAHHBIC) JOCTUIJIM TaKOro BBICOKOIO
KQYEeCTBCHHOTO YpPOBHsA, YTO HHU OJUH PCUCIIT, HpHI‘OTOBIIeHHbIﬁ
CaMMM JIrOOUTEJIeM, HE MOXET MpeB30oUTH ero»... llpumure x
CBEACHUIO 3TY IOJIE3HYIO UCTHHY, U Bbl COEpEXETE BPEMS U CHUJIBI
anst -0ojiee TBOpueckod paboThl. HoBble NMposiBUTENM cOCTaBIisA-
FOTCS UEJNbIMU HAayYHBIMH KOJUIGKTUBAMHU HA OCHOBE TOYHOTO
3HAHHUS ONPNEICICHHBIX XUMHUYECKUX H Q)HBH‘TCCKIIX noxazaieien
CBETCUYRCTBUTEIIBHBIX CMOCB U TIPU MOCTOYHH« 1 KOJIMYCCTBCHHOM



KOHTpOJIE XapakTepHucTHK 0OpabarbiBagMOro H300paxceHus. Bpst
JU JUAE1aHT o0Jlafaer JIOCTATOYHBLIMU TMO3HAHMSIMH M PACIO-
JIAr4eT HEOOXOAUMBIMHM BO3MOXHOCTAMHU, YTOObI «COCTA3ATHCH»
C TAKMMM KOJUIEKTHUBAMH, HAa 4YbeH CTOpPOHE [OJTOJIETHHH 1eXHO-
JIOTHYECKHMI ONbIT U rJlyOoKas TeopeTHueckas Oasa.

TAK 4TO 2KE 3TO TAKOE
CTAHOAPTHAA OBPABOTKA?

Mon cranpaptHoil 00paboTKOMl MOHMMAETCS XUMHUKO-(O1Orpa-
¢duueckas oOpaboika Gol1OMaTepuHanos B COO1BETCIBUHM C Tpe-
ooBanuaM T'OCT. Crosla BXOMAT CranaapTHasi peleuTypa. CTai-
JAPTHBIA PeXUM U CTAHI4APTHAS TEXHOO!IUS.

Crannapraas peuentypa. Kpome cobcTBeHIO cocTaBa, Mid, KaK
TOBOPAT B MEIMLMHE, «IPOIUCH», CTAHAAPTHLIA peuenT mnpes-
nojlaraeT M Oomnpeesiennoe KaueCTBO HCMOJIb3YEMbIX PEaKTHBOB.
Ux mapku no F'OCT unu TY yka3bIBAKOTCS B KaX/IOM ciyvac. Kak
Mbl YX€ TOBOPHJIH, HCNOJIB30BATH PEAKTHBLI, MPHOOpETACMDIEC
B ¢do10Mara3mnax, BIIOJIHE JOMYCTHMO, 3a HCKJIIOYCHHEM MpHME-
HeHus cynbGuTa HaTpusi Mapku «@DOTO» sl MEJIKO3EPHHUCTbIX
nposiBUTENE.

Crangaptaeiii pexum. OH yKazbIBaeTCs AJI8 KaXJ/I0H onepauuu
M BKJIFOY4ET KOHTPOJIb BPEMEHH W TeMriepatypol. B 1pousBoa-
CTBEHHbBIX YCJIOBHSIX KOHTPOJUPYETCS TakKXKe MOoKa3aTejb KHUCJIOT-
HocTH (3naueHde pH). TouHOCTH KOHTpPOJIS BpeMEHM HE A0JDKHA
ObiTh HUXE 5%, T.e. +0,5 MuH Ha xaxabslie 10 MUH 00OpaboTkH.
Ans nposiBiienuss 2TO OCOOEHHO BaXHO, XOTS U JUIst JIPYIHX
onepauuii xejateasHo. Hanpumep. U3nuHe JJMTENbHOE DUKCH-
pOBaHHE B KHMC/bIX (DUKCAXaX MOXET TNPUBECTH K OCIADJICHHIO
U300paKeHUsT M HCUE3HOBEHUIO MeJIkuX AeTatieil. CkopocTb 00-
pabOTKM CYIIECIBEHHO 3aBHCHT OT '1€MIEpATypbl pPaciBopa, B
yepHo-0esioM mnpouecce I8 QOTOMIEHOK TeMmnepatrypa 1posiBU-
TEJS NOJDKHA MOAAEPKHUBa1bCs ¢ ToutioctTsio 10 0.5 'C (nosuie TY
10 TpeboBanue ewe Oonee yxeciouaror: +0,3°C). I1pu usetnoit
obpaborke oHa emie Bblie: +0,25°C. 3a HOpMaNbLHYIO TeMIepd-
Typy npunumactces oObruno 20°C, ecau B pelentype He CUCIAHO
cneuvaibHbIXx oroBopok. Ilpu obpaboTke Oymar, a 1akxke Jiis
JIPYTUX PACTBOPOB OHA MOXeT OblTh Huke-or +2 jo +3°C.
Hexoropbele 3apybexnble MaTepHasibl 0OpadATHLIBAKOTCA 1IPU 1CM-
nepatype 38°C, a mns uUBETHBLIX OOpatIaeMbiXx O IONNEHOK U 110
JNEHCIBYIOIUMM B Halleld CTpAHC TeXHHYECKUM YCJIOBMSM OHi
upHuuMaeTes pasioit 25°C.

Beernia HyHO MOMHU1b, UTO MOBBILEHUE TEMICPATYPhI MOXKET
BbI3BATH IY3BLIPEHKE M JIKe OTCIAUBAHUC CBCTOUYBCTBIINCILHOTO
cnost doroMaiepuana. Bakno Takxke, 4TOObl He OBLIO 3aMe1HBIX
TEMIIEPATYPHBLIX [ICPENALOB MCXJTy PACTBOPAMH M 1HPOMbBIBHOIH
BOLOW, 3TO rakke UPUBOANT MHorja K IOedexraM Ha CBETO-
YYBCIBUTCILHOM €710C, KOTOPBIE BBITIS/IAT KakK OBLILUCTS 3ep-
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HUCTOCTHh WM JaXe OTYETIMBash MpPaMOPOBHAHAs CTPYKTypa Ha
U300pakeHUH. DTOT Ae(eKT Ha3bIBAETCS pEeTrUKyIsLuelt, u, K
COXAJICHUIO, OH HEYCTPAaHHUM.

Ilox eranaapTHoli TeXHOJIOTHeH NTOHUMAIOT ONPEACNIEHHbIE TPU-
eMbl 006paboTKH, U B MEPBYIO OYepeb UHTCHCUBHOCTBL IMEpeMe-
LIMBAHUS PacTBOPOB, a Takxke HX MHHUMAJILHBIE KOJIMUECTBA,
HeoOXOMUMBIE JUiss OOpabOTKU eAMHULbI Tulolaan GoToMaTepH-
ana. Dto HauboJiee HEOMPENEJICHHOE U3 BCEX OYEHb YETKHX Tpe-
OoBaHuii crammaptHoil oOpabotku. [losToMy mns mrobGurelieit
OOBIYHO OrpaHUYUBAIOTCS PEKOMEHALUSIMH TUIA «BPAIIATh ILJIEH-
Ky NepBble JIBe MUHYTEBI, @ 3aTeM HE MeHee 4eM 1o 15 ¢ kaxayro
MHUHYTY». XOpOILO ellle, eClIM U JTa HECJIOXHas peKoMeHIalus
BBIIIOJIHSIETCS,, MHOTHE TOYEMY-TO CHMTAIOT, YTO BIOJIHE MOXHO
obolTuCch U Oe3 Takoi «u3HypsroLlei» npolenypsl. 3abnyxaeHue
cepbe3Hoe, Tak KaKk HelIOCTaTOYHOE NepeMeldBaHue PacTBOPOB
MPUBOAUT K pe3Koil mortepe kauectBa. [Ipu nmposBieHUH, HANpH-
Mep, Bbl HC MOJIyYHTE BCEX MEJIKUX JieTasell; OydeT ka3aThcs. UYTO
YXYAIIMIACh PE3KOCTh, BO3HUKAET HENOCTAaTOUYHBIM KOHTPAacT H
KaXxylleecs HeOOAKCIOHUpoBaHue. B obieM, uzobpaxenue dyner
MHOTO XyXe, YeM Morjio Obl ObITb. A mpu ocobGeHHO mNpeHebpe-
KUTEJbHOM OTHOLLEHUU K 3TOMY TpeOOBAHUIO BAC XIET U OTKpO-
BEHHBI# Opak: BCECBO3MOXHBIE TOJIOCHI, MSATHA, HEPaBHOMEPHOE
NpOsBJIEHUE, KOTOPbIE y)Ke HU4YeM He ycTpaHuTh. [1n0x0e mepeme-
IIMBaHUE (PUKCAaXa MPUBEAET K HEMOJHOMY (HPUKCUPOBAHUIO, TST-
HAM H HEIOCTAaTOYHON CTOWKOCTH m300paxeHus; npu obpaborke
LBETHBIX (HOTOMATEPHAIOB HEU30EXKHEBI CUJIbHEBIE 1IBETOUCKAXKEHHUS.

KpoMe BpallleHHs cnupaibHO#M KATYIIKH ¢ (POTOMIEHKOH MOX-
HO PEKOMeHAOBATh TaKOM NMpUEM: NMEPUOAMYECKH NPUMOAHUMATH
€e M OINycKaThb, DTO MPUXOAUTCA JAejiaTh, CHAB KPBIIIKY Dauka H,
€CTECTBEHHO, noracuB cBeT. Ho 3ToT npuem Gosee adpdexrusen,
4eM MpocToe BpalleHue. HakoHel, MeTOA BpallleHUs 3aBHCUT
HECKOJIBKO M OT HCMOJIb3YEMOIO pelenTa nposisutens. [us npos-
BUTEJIE C HOPMAJIbHOM KOHLEHTpalUUel NpPOSBJSIOLINUX BEIHECTB,
HU3KUMHU 3HaueHusMH pH u OGonbliuM conepkaHueM cCyJb(ura
Hatpusa ([1-76, ®unan, MukpodeH U T.d.) IOCTATOYHO OTHOCH-
TEJIbHO YMEPEHHOr0 NMEPEMEINBAHUS BPOJE TOTO, O KOTOPOM YXkKe
TOBOPUJIOCh. MOXHO Takke HENPEPbIBHO BPAlATh KATYIIKY Nep-
Bble 15-20 ¢, momHUMas W oOmycKas ee NBa-TpU pa3a, a 34TeM
Bpamats no S5 ¢ (M0 BO3MOXHOCTH B OOOUX HAIMpaBIIEHUSAX) C
unTepBajioM 1-2 MuH. Ecim 00paboTky BenyT B TepMETHYHBIX
0aukax, NepByI0 MUHYTY 0a40K HYXHO INepeBOpaYuBaTh NPUMEPHO
vyepe3 10 ¢, nanee yepes kaxnaple 1-2 Mun. dns cunbpHO pa3basiis-
eMbix nposiButenei (Poaunan, ['unponan u Ap.) ¢ HU3KOH KOH-
LUeHTPaUUEH NMPOSIBJISIONIMX BEIIECTB M CyIb(pUTAa HATpUs B pado-
YeM pacTBOpE NMepeMelUBaHUE JOJDKHO OBITh 00J1€€ HHTCHCUBHBIM
(HampuMep, MOJHUMAKOT M ONYCKAKOT Karywky kaxasle 10c B
TEUCHHE MEPBbIX 3 MUH. a 3aTeM KaX/ble MOJMUHYTbI WIH MH-
HYTY). B repMeTuuHbIX Oaukax ONpOKHU/bIBAHUE TEPBbiE BE MH-
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B nporecce 06paboTkM mieHKY HYXHO nepuoaudveckd Bpatwath. Eciu 6advox
FEPMETHYCH, €r0 MOXHO [aXC NCpPeBOpavyMBaTh, KATATh WJIH pe3KO BpallaTh
B BCPTHKAJILHOM MOJIOXKEHUH

HYTbI BBINOJHAIOT 4epe3 10 ¢, a 3aTeM vepes MOJMHHYTbl. Bo Bcex
9TUX PEKOMEHIALMAX BaXHbl JaXe He CTOJIBKO 3TH TOYHbIE LHU(-
pbl caMH no cebe, CKOJIBKO MOCTOSIHCTBO CHOCO0a MepeMeIlnBAHUS
npu obpaborke Bcex BalMx TuieHoK. Toraa dororpad, pa3 Hact-
POMBIIIMCHL Ha OMNpelesieniblii pexXHUM H YCTAHOBHB TOYHOE Bpe-
Msi 06paboTkH, OyJeT nosyyaTh Kaxablil pa3 cTaOUIBHbIE Pe3YJib-
TaThl.

[Mpu 06paboTke GHOTOOTNEYATKOB MEpPEMEILUMBAHME 3aK/IHOYa-
€TCS B TOM, YTO HX MOCTOSHHO MEPEKJIaibIBAIOT B KIOBETE C MECTA
Ha MECTO, a KIOBETY MOKAYMBAIOT.

YrnoMsiHeM elle OJHO OOCTOSITENLCTBO, O KOTOPOM YACTO
3a0BbIBAIOT WJIM XK€ CO3HATEJILHO MpeHeOperaroT UM (0ObIYIIO U3
coobpaxxeHNil 3KOHOMMM, HO OHa 3JIeCh HE orpabiblBaeT cebs),—
3TO TOT MHUHHUMAJIbHBIA 00BEM KaXI0ro U3 pacTBOPOB, KOTOPbIH
HeoOxoauM 18 oO6paboTku Matepuana. UYem Oosbine o6beM
pacTBOpa, TeM craOuibHee ero neiicrsue. Ecnm ke Bbl TOJIBKO
YyTb-4yTh MOKPbLAM TOHKHM CJOEM MpOsIBUTENss OOJBILOH MO
pa3Mepy OTNeYaToK, HOPMAaJbHOTO MpPOSBJEHUs BOOOIIE He Moy~
yutcs. [Ipn Maneix obbeMax gaxe xopoiude pactBOpbl paboTaroT
naoxo. B uepno-6esiom npouecce Ha | aM? CBETOYYBCTBUTEIBHOTO
MaTepHaja Mo CEHCUTOMETPHYECKUM HOPMAM JIOJDKHO NPHUXO-
auTtecst 100 M1 mposiBUTENs, B HBETHOM mpouecce —oT 250 nmo
500 mu.

3ayeM Mbl Tak NOApPOOHO TOBOPUIM 00 3TOM HE CTOJb YX
4acTO TMPHUMEHSEMOM «CTAHZAPTHOM» MeTome oOpabotku? [la
MOTOMY, YTO BCe OTH PeKOMEHAAHHH OTHOCHTEJNBHO TEMNEPATYPHI,
ANMUTEbHOCTH 00paboTKH, crnocobe nepeMelluBaHUS MOJHOCTBIO
TOOSTCS W OJsi JIIOOBIX JpYyrUx pelenTyp W TexHojioruil. He
3abbiBaiiTe 0 HUX!
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HEMHOIO O ®OTOMNJIEHKAX,
N HE TONBbKO O HUX

Jlo cux 110p Mbl TOBOPUJIM B OCHIOBHOM O pedkTHBaXx, pacTBoOpax.,
nposiuteliax. He Menbliee 3HaueHdWe umeeT U (oTomieNKka, Ha
KOTOpYI0 Bbl cHuMaeTe. [lpaBuiibHee cKa3alb -Jaxe Oouibliiee:
HeJlb3s [10JIYYUTh X4APAKTEPUCTUKKH M300pakelins OoJiee BBICOKHE,
4yeM T€, KOTOPBIE 34JI0XKellbl B CAMON CBETOUYBCTBUTEIBHOM 3MYJIb-
CHM (nHalpuMep. TO MEJKO3EPHHUCIOCTH, pa3peluaroiei cnocod-
IOCTH), X015l HCIIOPTUTh (POTOMIIEHKY C XOPOLUMMH 11OKA3aTeNISIMH
ILIOXOM ChEMKOH ¥ HENMpPaBUbIIOH 06pabOTKOH BNOJHE BO3MOXIIO.

Ha doronneHky xajyroTcst HE MEHEE 44aCTO, YeM 11a OOBEKTHBBI
i nposiButenu. O0bI4IIO 3TH kajo0bl «He 110 axpecy». CoBpeMeH-
Hbl€ TUIEHKH HMEIOT NPEBOCXOJHblE XapaKTEPUCTHUKU, TaK UTO
OONBUIMHCTBO XKano0® CBA3AIIO C HENPAaBUIBHBIM IIPUMEHEIHEM,
a ne ¢ 3aBojackuM Opakom. [lo otnouenuto k potorpaduyeckum
MaTepHanaM MOJHOCTbIO CIIPaBEJTHB COBET, KOTOpPBIH palee Obla
an Ansi 1IpOosiBUTEJIeH: CTapaiTech Mellsitb MX 110 BO3MOXHOCTH
pexe. [Tpodeccronansl cTpeMsiTCsi pabOTATh HE TOMBKO Ha OOHOM
WM HEMHOTHX THUNaX (OTOIUIEHOK, HO JIaXe Ha OIHOM HOMepe
IMynbcud. JItobuTtento, KOTOpbIH 3aHUMaeTcs GoTorpadpHuecKUMHU
CBEMKAMH JIIH30JUYECKH, HET HEOOXOAMMOCIH npuodperath ¢o-
TOTUIENKY B CJIUIIKOM OOJIBIIUX KOJIMYECTBAX, HO HMETh 11PUMEPIIO
roJIoBol e¢ 3amac Bceraa LejecoodpasHo. OnrumMalibHOe €e KOJU-
yecTBO OyHeT 3aBHCETb OT HMIITEHCHBHOCTH BalllMX CbheMOK. M3-
Oeraifie cHMMaTh Ha (oTOMaTepHajiax, rapalTHHHbIA CPOK KO-
TOpbIX mpocpoueH. Ho yx ecnu TakHe OCTaJIUCh, INPOBEIMTE
pod1bIE CHEMKH, YTOOBLI YOCAUTHCS, YTO (POoTOMATEPHAIBI CIIE HE
YTPaTUIIH CBOMX CBOWCTB (NPH HOPMAJIbBHOM Xp4dHEHHH KA4E€CTBO
TJIEHKH COXpaHSEeTCs JOJbIIIE, YEM YKA3aHO B TapalTHH).

[TpakTH4ecku Bce COBpeMENITbIC HETATUBHBIE (DOTOIIEHKH HME-
IOT 1IAHXPOMA'1HYECKYIO CelICHONMU3AaIIMIO, T. €. YYBCTBH1ELIIbI KO
BCEM JIydaM BHOMUMOIO crekTpa. OO0padaTbiBaTh HX 110ITOMY
NPUXOAUTCS B MOJHOH 1E€MHOTE, YTO, BIPOYEM, HE CJIOXKHO NpH
UCMIOJIb30BAHUM OOBIYHBIX CBETOHENPOHHLAEMbIX 0AYKOB.

YTo e M3 CBETOYYBCTBUTEbHBIX (hOTOMATEPHATIOB Bbl MOXe-
T€ yBUACIHL A mpuiaBke ¢oToMarazuna? HauHeM ¢ mMaTepHalsios,
Ha KOTOphble MpOou3BoaAU Icsi ChbeMka. CaMble pacnpoctpalieHHbIE U3
1HX - NepPOpUpOBaHIIbIE  NeraTuBlbie  (DOTOILICHKH  HIHPHITOH
35 MM s ManodopMaTHBIX KaMep, KOTOPBLIMH CHUMAIOT celuac
MOY1M BCe JIFOOUTENM W MHOTHMe mnpodeccuonasbl (3enurt, O,
miorue Mojaeid Kues, Cwmena, JJIOMO u ap.). D1u 1enku
IIOCTYNAtOT B NMPOAAXKY B BHJE PYJIONYHKOB CTAHAAPTHOW MIIMHBI
1,65 M, paccuuTalHbIX Ha 36 KagpoB pua3MepoM 24 x 36 MM H ¢
olpenenenHbiM 06pa3oM NOApe3aHHBIMH 34PSIHBIMH KOILIAMH.
[Tocneanue HyxIbl jUIst TOTO, YTOOBI TUIEHKY MOXIIO OBbLIO 3a-
psiTH B B KACCETY M B (poTOAnmapar, IpUuYeM 3dpsiIKy (TakK Ke. KdK
H 00padOTKY) HPUXOAUTCS 0O0si3a1eNbHO IIPOBOJUTL B 11OJIIOH
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Xopoiice poToobopyaoBarue 3acior
1O 1Y9CHUSA OT/IMYHBIX CHUMKOB! =

temuoTe, [lienku Moryrt noc-
I'YIaTh B NPOJIAXY TAKXKeE yxKe e
HAMOTAHHBIMH Ha KaTYIIKH
HIIH 3aPSOKEHHBIMU B KACCETbI
Ha OpeAnpHs IHU-U3TOTOBUTE- | —— T

ne. Takue ynakoBKM XOTS H
HEMHOTO JA0POXKeE, HO IS JIHO-
outens yaodbuee. Karywiky
MOXHO BCTABUIBL B KACCETY Ha
cBeTy, a ¢oTomnienka B Kac-
cere BooOIe e 1pebyeT HU- I II " l

KAKUX JAOLOTHUTEJIbHbIX Olle-
pauuii, ee MOXHO Hemocpen-
CTBEHHO 3apsXXaThb B annapatr
Juis cheMkd. Ha HapyxHO#
KOpOoOOUKe YKa3bIBAETCS, ¢ Ka-
KHM BHJIOM YMAaKOBKU BBl UMe-
ele Jeno.

Uerbipe NOCTyNarolMX B NPOdAaXy TUMA uepHO-OenbIx He-
TaTUBHBIX (O IOMJECHOK MapkH «DOTO» PA3JIMYAIOTCS MO CBETO-
YyBCTBUTEJNBHOCTU U Y/(OBJIEIBOPSIOT BCEM MPAK IMUYECKUM IpC-
O0oBaHUAM (oTocheMKH. Bece 1M LIGHKH, XO1st OHH SIBJIANOICSH
MJIeHKAMU OOLUEI0 HU3HAYEHUS W TNPUTOAHbI B TNPUHLUIE [Us
droTorpadmpoBaHUs HIOOIX CHOKETOB, UMEIOT PA3HYIO Pa3peniiio-
LY CMOCOOHOCTb, CTEMEeHb 3ePHUCTOCTH H HEKOTOpLIE Jpyrue
xapakTepucTuku. ITo3ToMy ne ciiegyetr CTpeMHUTBCS BCErjla CHU-
MaTbhb Ha IUIEHKE MAKCUMAaJbHOW 4yBCIBHTE€JIBHOCIH, OHA HYXHA
10JIbKO NMPH HEJOCTa'10YHOM OCBeLlleHUH WM doTorpadupoBaluy
OueHb OBICTPO IBMXKYIUMXCA 0OLEKTOB. [11eHKH HEBLICOKONH 4yB-
CIBW1€JIbHOCTH BCeIl A4 MO3BOJISAT TOAYYHTH 0ojiee MelKo3epHHC-
Thle U PE3KHE HEraTHUBbI, YTO OUYEHb BAXKHO, €C/IU Bbl COOMpAETECH
JIeNaTh GonbILHE YBEJIUUCHHUS.

bonee noapobuas undopmauus o CBOWCTBAX H HA3ZHAYEHHH
pa3HbiX BHAOB (DOTOIMJIEHOK MMEETCH B KPATKOH 34BOACKON HH-
CIPYKUHH, KOTOPYHO MNPH MNOKYNKE BCErja MOXHO HOMNPOCHUTI
y npoaaBua. O6paTuTe BHHMaHHe HAa NPHUBEJCHHBIC TAM 0CO0eH-
HOCTH —YYBCTBUTEJIbHOCTh TIJIGHOK HEMHOro pasjiMuaeTcs IpH
ChEMKE AHEM WJIM C JIAMNIAMHU HakajgupaHud. Bo B1opoM cilyuac
OHa HHXe (kpome 1uieHKkH PoT1o-250). Ocobo BbICOKAS UYYBCTBH-
1€JIbHOCTh JTOH MJIEHKM K KPACHBIM Jy4aM lO3BOJISET JKCMO-
HUPOBA1b €€ NPU HCKYCCTBEHHOM OCBELUEHUHM ¢ MeHblleil 3kcno-
3MIHMEH. YeM MpU JTHEBHOM CBETE, H CUUTATH €€ KiK UMCIOIIYIO
4yBCTBHTENbHOCTE 350 ex. TOCT. 910 AONONHHTEILHOE NIPeUMYy-
IIECTBO B YCJIOBUSAX HEAOCTATOUYHOIO OCBEILIEHMSA.
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Bce nepeuncneHHble THNBI MJIEHOK BBIOYCKAKOTCH M B BUIE Tak
Ha3bIBAEMOTO POJbGHIbMA — IUMPOKOH HenepdopHpoBaHHOH (Ho-
TOIJIEHKH LUUPHHOH 61.5 MM ans ¢otoannapatoB tuna Cairor,
Kues-6, Jlobutenb, MockBa. 3TH MJIEHKM HAMATBLIBAKOTCH Ha
KATYIIKH C 3al{UTHBIM OYMAaXHBIM paKoOpAOM, YTO TO3BOJISIET
3apskaTb KaMepy Ha cBeTy. Ha onHoM 3apsiike MOXHO caenaTh 16
KaapoB 6 x 4,5 cM, 12 kaapoB 6 x 6 cM unu 8 kampos 6 X 9 cMm;
(hopMaT 3aBUCUT OT KOHCTPYKUHHM KaMepbl. OTeuecTBEHHBIE MO-
JleM, KaK TpaBHJIO, PACCYMTAHbl HAa KBaJApaTHBIA Kaap 6 X 6 cM.

Ha ynakoske (hoTOMJIEHOK MMEHO1CSl CYIIECTBEHHBIE 15l OKY-
naTteJsiss CBEEHHUs: TOYHOE 3HAYEHHWE CBETOYYBCIBUTEJBHOCIH H
JJTMTETLHOCTH 0OpaboOTKH B CTAHAAPTHOM INpOsiBUIese, OKOHYa-
Hue rapaHTuifHOro cpoka («O6paboTaTh O ...»), 3aBOACKOM
HOMED NapTHH, HA KOTOPLIA HEOOXOAUMO CChLTATLCS MPH NMPEabsiB-
JIeHUM TIpETEH3UuH No KavecTBY. B Halueld cTtpaHe CBETOYYBCTBHU-
TEJILHOCTb, KaK 7TO H3BeCTHO (ho10JItoOuTEI O, BbIpaXkaeTcsi B
eauaniax I'OCT (en. TTOCT), xoTs yxe ceilyac BHeApsieTCs
nepexoa Ha mexayHapoausii cragaapt UCO (ISO). Dtu o6o3Ha-
YeHHsl Bbl MOXETe YBHUAETb Ha YNAKOBKE MMIOPTHBIX (oToMa-
TepuanioB. [1o 3TOMy cTaHaapTy yka3bIBaeTCs AB4 3HAUEHHS CBETO-
YyBCTBUTEJILHOCTH: TNEpPBOE—B aMepHKaHCKuX enuHuuax ACA
(ASA) u BTopoe—B eaunuuax cuctemsl JUH (DIN), npHHATBIX
B ['AP u ®PI". Cucrema ACA coBnagaeT ¢ Hallled HOBOH 11IKaJIOH
I'OCT. B a3T0#i cucTeMe yABOEGHHIO YYyBCTBUTEJIBHOCTH COOTBETCT-
BYyeT yABO€HHME ee uuciioBoro nokasartens. JMH -iukana nora-
pudpMudeckas, U yIBOEHHIO YyBCTBH1EJILHOCTH COOTBETCTBYET YBEJIH-
yeHue nokasaresis Ha 3 en., T.e. miedka B 18 JIMH BjBoe uyBcTBU-
1enbuee naenku 15 AWMH u BaBoe MeHee uyBCTBH1€JIbHA, YeM TIJICHKA
21 AUH. OteuecTBeHHble (POTOIVIEHKH BBLIMYCKAIOT ABA (POTOXHUMH-
YeCKUX MPOU3BOACTBEHHbIX 00benuHenusi —Csema u Tacma.

XpaHUTe KyIJIEHHblE (4 Takxke, 10 MOMeEHTa OOpaboOTKH, W
OTCHSITBIE NJIEHKH) B 3aBOJICKOH YIIaKOBKe, KO'10pasi Npeloxpansel
UX OT BO3JEHCTBUSI BpENHbIX Ta30B, Bjaru. XpaHUTb CBETOYYBCT-
BUTEJIbHbIE MATEPHUAJIbl PEKOMEHIYIOT TaK)Xe 3aBEpHYTBIMH B IO-
JIN3THJIEHOBBIM MELLOYEK B HIXKHEM OilieSie OObIYHOrO XO0JI0AWIIb-
HUKA Npu TemnepaType okosio +4°C. Bce CBeTOYYBCTBUTEJIbHBIE
(doToMarepuanbl HeJb3s XpaHH1b Ha CBETY, NMpH IOBLILIEHHOH
BJIAXXHOCTH, BOJIM3M OTOMNUTEJBHBIX NPUOOPOB MM B HEAABHO
NOKpALUEHHbIX HWJIM OTJIAKHUPOBAHHBIX IUKa(daXx, U3 KOTOPBIX HE
BBIBETPHJICS €IIlE 3amax pacTBopuiefsi. HenpaeusibHble YCIOBHS
XPaHEHHUsl YCKOPSIIOT MX NMOPYY M YCHJIMBAIOT Byalib - 00lllee Mo-
TEMHEHHE MaTepualla B TeX MeClaXx, e CBET Ha HEero He
JIEACTBOBAI.

[lone3unlit coBer. /Tpu 3apsadke u 06paGomke HUKo20d He
APUKACAiMech NAALYAMU K (6eNOUYECINGUMNEALIOMY CA0I0 KUK
IKCHOHUPOBAHHBIX UAU ODPAOOMAHHBIX, MAK U HEIKCHOHUPO-
suaHnbLX niaenok! C.aedbl natbyes 00Cmasam 6t 8 dd.1bHetieM
MHONCECINGO XAONOM U HENPUINTHOCINECH.
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Kpome HeraTUBHBIX BbIIIYCKAIOTCSA TaK Ha3blBaeMble oOpalia-
emble dorolvieHkd. Ha HUX mnocne crneuuaibHOro mpoiecca o6-
paboTKH —NPOSIBJIEHUs ¢ OOpPAIIICHUEM - Cpa3y TOJYYAETCH I1103U-
THBHOE H300paXEeHHE, KOTOPOE MOXHO MpOEHUPOBAaTh HA JKpaH
WM paccMaTpuBath Ha npocBeT. CyThb 3TOro npoiiecca 3aKiio-
Y4€TCsl B CJIE/IYIOIIEM: TOJIYYEHHOE TOCJE NEePBOro MPOsIBICHUSA
HeraTuBHOE cepeOpsiHoe H300pUKEHHE «OTOENMUBALTCH» U PACTBO-
psiercs (cepeOpo 1peBpallaeTcs B rajloreHUAbl, KOTOpbIE 3aTeM
pacrBopsitoTcst B (uUKkcaxe). B 3MyJbCHOHHOM cJl0€ OCTaroIcs
NOCJIE 2TOTO CBETOYYBCTBUTEJIbHBIE COJIM, KOTOpble Kak Obl «J10-
TIOJIHSIFOTY PacTBOPEHHOE HEraTUBHOE H300paxenue, T.e. obpa-
3YIOT, TAK CKa3aTh, HESIBHBIA, CKPbITHIA MO3UTUB. UTOOLI caena1b
€ro BUAWMBIM, TUIEHKY PABHOMEPHO 33CBEYMBAIOT OEJIBIM CBETOM,
NPOSIBJISIIOT BTOPO#H pa3, GUKCHPYIOT U NMpoMbiBatoT. Yuciio one-
paluii B 3TOM Tpoliecce 00nblle, YeM B HEraTUBHOM, HO Tpd-
BUJILHO JKCTIOHMPOBAHHOE H300paxeHue nojyvaercs IpeBOCXOn-
HOTO Ka4ecIBa—OYEHb pPe3KOEe, MEJIKO3EPHUCTOE, COUHOE.

YepHo-6enble oOpaiuaembie dotoiuiedkn OY-50 u OY-200
(uyBcTBUTENBbHOCTBIO 50 W 200 ex. TOCT) B OCHOBHOM HCMNOJIb-
3YIOTCS KMHOJIIOOUTENISIMH, Yy KOTOPBIX cpa3y I10JlyyaeTcss Npu-
TOJHBIA /ISt MPOEKIIUU TO3UTHUBHBIA 3K3eMNsip (UIbMA, HO B
€/IMHCTBEHHOM uHcsie. Takas TnieHka Bbinyckaetrcs v ans ¢o-
TonobuTenedt (35-MUITUMETpOBbIE NEPpHOPHUPOBAHHBIE PYJIOHYH-
KH), TaK Kak ona yaoOHa JJisi MHOTMX BWJ/IOB PENMpOAYKIMH. IpH
o(OPMJIEHUH MJUTFOCIPATHBHOTO MaTepuaia K JIEKIMAM UM JI0K-
JlajaM, a TaKxe IIpU CO3/JaHUU TeMaTHdeckux avadunbmon. Ecin
clenranbHoil obpailtaeMoll 1UIeHKH NMOJ pykKoi HeT, obpabortaTh
1o MeToj1y OOpallleH!s C YCNIEXOM MOXHO MU MHOTHE ApYyrue 1UIlbl
HU3KOYYBCTBUTEJbHbIX (OTOMJIEHOK, BkJtovas [lozutus M3-3.
ToabkO NpH 3KCNO3MIIUU HMX YYBCTBHUTEJIBHOCTb CJIE/1yeT TPHHU-
MaTb B/IBOE HUXE HOMHHAJIbHOH, @ 00padOTKY MOXHO 1IPOBOIU I'b
110 CTAHJIAPTHOMY PeXUMY OOpalleHUs, NPUBEAEHHOMY. HAlIpH-
Mep, B 3aBOJICKHX WHCTPYKIIMSX KO BCEM KHHOIUIEHKAaM, Tpe/i-
Ha3HAYEHHBIM JIs JHOOUTEIEN.

[lnenku nns KuHoOMOOWTENER PA3AMYAOTCA, KPOME THUMA, CIUE
1o uipune U popMary Kkaapa, a Takxke no suay nepdopainu. Ux
BBIOOP ONPEACIIAETCA TUIIOM KaMephbl, B OIIUCAHUM KOTOPOil Beeraa
yka3zaHo, KaKasl IUIeHKa Juis Hee HyxHa. [locrynaroriue B npoaaxy
yIIaKOBKH 0003HAYAlOTCH Kak «l6-MUJLIMMETPOBas» (ITO TOYTH
npoeccHoHaNbHbI QopMat, HO NMO0OHAas TJIEHKAa 1IPUMEHSIEICS
M B HekoTopbix (oTokamepax —-Kues-30. Hapnuce), 2 x 8§ mm.
I x 8 MM, 2 x8 Cynep u | x 8 Cynep. O6o3nauenue «Cynep»
B JIAHHOM CJIy4yae OTHOCHUTCS HE K Ka4YeCTBY, a K OIIPELCJICHHOMY
BUIY nepdopaivu, MeHee HACTOH, YeM B IIPEXKHUX BUIAAX §-MUJI-
JIUMeTPOBLIX 1UIeHOK. KHHOILIEHKH BbINyCKaroTCs B TakoH yma-
KOBKE, HTO UX MOXHO Cpa3y 34psiKaTh B KUHOKaMepy. OObI4HO 310
KacCeThl WM KATYLIKU PA3JIHYHBIX TUIIOB, 1IPCIHA3ZHAYCHHBIC IS
pa3HbIX Kamep.
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He ™menee mmpox accoptumeHT GOTOIIEHOK I 1BETHOM
toTtorpacduu. LiBeTHas dororpadus Ha COBPEMEHHLIX MHOIOCIIOM-
HBIX CBETOUYYBC1BHUTEIbHBIX MaTepHaax 0oJiee CIOKHA, YeM uep-
HO-Oenas. @oTomaTepuall Ha3bIBAETCS MHOTOCIOWHBIM 11010MY,
110 HA HEM HMEEICS HEeCKOJbKO (MHorma Oonee mecsaTu!) oueHb
TOHKMX JKEJJATUHOBBIX CJIOEB, HAHECCHHBIX ApYr Ha japyra. M3 nux
TPH — CBETOUYBCTBUTEJIbHBIE, OHU COAEPKAT raJIOreHUbI cepedpa,
4 OCTaJIbHbIE —BCIIOMOTATENbHbBIE: (PUILTPOBBIE, TPOTHBOOPEO.Ib-
nble ¥ T.. B caMmbix oOLUKX CI0BaX, OYEHL YIPOUICHHO MPHHLUUII
NOJIyYEHHUS! LBETHOTO M300paXE€HHUS HA OTEUYCCTBEHHBLIX I[BETHBIX
tdboTomaTepuanax cBoauTCs K cheayromeMy. Kaxabiii U3 cse-
TOYYBC1BUTEJIbLHBIX CJIOEB YYBCTBHTEJCH JIMIIb K OJHOMY U3 OC-
HOBHBIX 1IBETOB CNEKTPA —CHHEMY, 3€JIEHOMY WU KpacHomy. Kpo-
Me CBETOUYBCTBHUTEIbHBIX COJIeH cepebpa B 3TU CJIOU BBEICHbI
CJIOXHBIC XUMUYECKHUE COEIUHEHHS — TAK HA3BIBAEMBIE KPACKOOOpa-
3YIOLIHE KOMIOHEHTBI; IPH CNEIUATLHOM I[BETHOM [IPOSBICHUM
B MeCTax AeiC1BHS CBETa (BepHEe, B MecTax, Ilie ChopMUPOBAIOCH
00bIuHOE «cepebpsinoe» H300paxkeHHe) OHM OOpa3ytor Kpacuie-
JIM - KEJTBIA. 1ypnypHbIi U rojybod —oaHOro M3 31UX LBETOB
B K4)X/IOM U3 CJIOEB.

KoustnuectBo 0Opa3oBaBIIerocs KpacHTEst IPONnOpUHOHAILHO
MHTEICHBHOCTH OCBELICHHUS U TIO3TOMY HOBTOPSET pacipeesieHue
spKocTelt B 0ObeK1e cheMKU. [Ipu 1posiBIEHNH 11OJyUaeTCs 1aKxKe
U cepeOpsHoe U300pakeHHE, OHO 1O10M YIANISeTCs. & Ha TJIEHKE
OCTAKTCA TOJbKO H300pakeHHsi, OOpa30BaAHHBIC XPACH1EIIAMH.
KO'1OpblE NPH CAOKEHUM [Jaryl BCE 1[BETA CrekTpa. Kpuicuienn
MeHee CTOWKM, ueM cepebpo. 110310MY Jaxe UPABHILHO 00Opa-
OOTaHHBbIC IIBETHbIE MaTepHalbl He OO0JIAMANOT TAKOH coxpans-
CMOCTbIO, KaK 4depHo-Oenble, U H300paxeHHE Ha HUX 4depe3 He-
CKOJILKO JIeT HAYHMHAET BBIIIBETATH, 4 MPABUIbHAS 1IBETONCPEAAYA
repsercd. C 110Xx0 00pabOTAHHBIMU CHUMKAMU 310 IIPOUCXOAU I
eie ObIcTpee.

LiBe1HbIE MaTepHasbl JUIS ChEMKHM '14KkKE€ OBbIBAIOT HEraIuB-
npiMu (nuenku JC-4. LIH/1) u o6pauaemMbiMu (riedkn LLO). dns
tororpadn BBINYCKAIOTCH KaK T€, 14K W JIpyrde, PHUEM BCEX
OCHOBHBIX Pa3MepOB; /U1 JHOOUTENbCKOW KHHEeMAaTOrpaduu —ToJib-
KO obOpawaemsie. B oTnnune OT uepHO-O€ibIX MaTepuasoB s
LUBETHOH TUIEHKH IPUHIMIUATLHO CYLIECTBEHHO, 1IPUM KAKOM OCBE-
LICHUH -- €CTECTBEHHOM MJIM MCKYCCTBCHHOM —OHa OY/JIET JKCMOHU-
poBaTbcs. O6 3TOM BCEra ecTh yKa3aHUE HA YIIAKOBKE, CJIOBECHOE
WJIK YCJIOBHBIM 3HAUKOM («COJIHLE», «3JIEKTpUUECKas JIAMIIOUKA»).
[15eHKa, BBIOpaHHAs He JIJ1S TOTO OCBELIEHHS, HE T4CT NPaBUJILHOM
LUBETONEPEAAYH, U ITOT Opak He BcerJa MoxHO HcipaBuinh. Cie-
AyeT OTME1UThb, UTO B LUBETHON oTorpadun npoitecc obparetms
HallleJl ropa3ao OoJiee WIMPOKOE IPUMEHEHHE, YeM B UepHO-0es10H.
2TO CBA3aHO0 ¢ 0oJiee BBHICOKMM KAY€CTBOM I[BETOIIEPETAUN. KOTO-
pas AOCTUTAETCS HA 1[BETHBIX JHMAIIO3MTHBAX —CIARIAX. 4 TaKKe
Oonee cokHOI 00pado ko 1BETHBIX MATEPHAJIOB. KOI1d 11€9aTL
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HECKOJIbKUX 1IBETHBIX CHHMKOB C HEraTHBa Ha Oymary MoOXeT
OTHHUMATDL Yy NOOUTEJIs HECKOJIbKO vacoB. Kpome rToro. usernas
11eUa'1hb U COOTBETCTBYIOIIME MaTepuanbl obxoastes aopoxe. Ha
obpanaeMon IJIeHKe LIBETHOM CJIAM/I MOJIYHAETCs B OJTHOM 3K3€eMII-
Jisipe, HO JUIsi CEMENHONW XPOHHUKH JTOTO BMOJIHE JOCTATOUYHO.

[1BeTHble MJIEHKH MOCTYMAKOT B TOPrOBJIKO H U3 CTPAH COLM:L-
JIMCTUYECKOTO cojipyxecTBa. LIupokoe npusHaHue noayunia upo-
aykuus @oToxumuueckoro komd6una1a Opso (I'1P)-Hera1usHbie
useTHble meHkn OpsokoJiop NC-19 u NC-21, obpaliaemble 1BeT-
Hbie mienku Opsoxpom UT-18, UT-21, UT-23. N3 UCCP umnop-
TUpYeTCsl LBeTHas oOpamnaemMas niieHka ®omaxpom D-20 u D-22.
[To npunsiTOll B MeXAyHapoUHOH NMPAaKTHKE TEPMHUIOJOTHU 0003-
Hauenue «KOJIOp» OTHOCHTCS K UBEIHBbIM HeraruBnbiM (oToMa-
TepHasiaM, a 0003HaUeHHE «XpOoM» —K obpamaeMbiM. OTeuecTBeH-
Hbl€ H UMIIOPTHbBIE [J1IeHKH 00pabaThIBarO1Csl MO HECKOJIBKO Pa3.iu-
YAKOUKUMCS PeXKUMAaM U pelenTaM, TaK Y10 HYXKHO 110JIb30BATbCS
JUOO PEKOMEHIALMAMHU 3aBO/IOB-U3TOTOBUTENEH, MO0 rOTOBBIMU
HA0OpaMH XMMHKATOB, MPEAHA3HAYEHHbIMH HMMEHHO Ul 3THX
Ma'lepHAJIOB.

Heckonbko OCOOHAKOM Cpedd COBpPEMEHHbIX CBETOYYBCTBH-
TeJbHBIX MaTEPHAJIOB C1OsIT (poTorutacTUlKU. Erie nosiBexa Hazal
OHM ObUIM OCHOBHBIM MaTepuanoM jnas ¢olocweMku. Tenepb
($OTOIIACTHHKY HYXHbI TOJBKO NpodeccHoHalaM B (oToaTesbe
1 ororpadam, 3aHUMAROILUMCS HAYUYHO-TEXHHUECKONM M KOMMEP-
uyeckol cbeMkoi. [liactunounsle ¢otoxamepsl ais Jirodu1esel
yXe He BbIMYCKAFOTCSA. XOTS B HEKOTOPBIX Cyuasix OHHM M ceifuac
Obln Obl ovenb YA00HBI. [ITACTHHKHM pPa3HYAFOTCS 110 CBETO-
YyBCTBUTEILHOCTH., KOHTPACTHOCTH, pa3MmepamM (oT 6 x 9 cm
10 24 x 30 cM) ¥ NPUMEHEHHIO — PEPOLYKLHOHHbIE, N1HANIO3UTUB-
Hble, 00IIero Ha3navenus. it HayuHbix uesjiei. Co cneunpukoi ux
UCMOJIb3OBAHHS CBA3AHO U TO. YTO OHHU BBINMYCKAKOICS C PA3JIMUHbI-
MU Go1orpaUIecKUMH NMOKa3aTENIMU: CHLIELIMAJIUCT MOXKET BbIO-
parb MJIACIMHKY TAKOro THMNA, KO1OpblM emMy nyxen. [lmacTunku
[peJHa3Ha4YeHbl TOJIBKO JUI UepHO-Oesioi doTorpacun.

3aBepliUM 3TOT pasfes CBEJACHUSAMH O TNPEJCTaBUTEILHOM
Habope poTobymar. Onu ObIBarOT Pa3HbIX pa3zMepoB (o1 6 x 9 1o
50 x 60 ¢M), pa3HbIX COC1aBOB CBETOYYBCTBUTEIBHOTO CJIOst (Y HU-
opoMm, bpomuoprper, @otodpom, MOJOKOHT U T.A.), C Pa3HBIMH
LHOJIOKKAMH (KapTOH, TOHKAas, MOJMDTHIIEHHPOBAHHAN) U Pa3HON
[IOBEPXHOCTbIO (IJIsIHIEBasA, [0JlyMaloBasi, MaloBas, CTPYKTYyp-
Has), HAKOHEIl—- 1 3T0 OY€Hb BAXKHO —C PA3HbIMHU CTENEHAMHU KOHT-
PACIHOCIH O1 MSTKOM 10 OCODOKOHTPACTIION (MJIM, KaK elle
roBOpsiT, «pa3HblX rpagauui»). Takoe paznoodpasue, BNPoOUEM,
BroJiie onpaBgaHHo. ®oTobymara neodXxoMMa JuUis 3aBeplleHus
pe3yJlbTaTOB CbEMKH —IIEYATH OKOHYATEJILHOTO CHHUMKA, M IIH-
pOKMii BLIOOP ee COPTOB HYyXeH, YTOOhl HAaUAY4YNIIM 00pa3om
JOHECTH JIO 3PUTENSl 3TH pe3yJILbTaThl. TBOPUECKHUH 3ambicell aB-
Topa. Pasnoobpasue no rpaJalusM (KOH1PACIHOCTH) HEM3DEKHO.
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TaK Kak noadop HeoOXoAMMOro THUMA CBSI34H C BEChbMd pa3jiuvaio-
LIMMHCS XapaKTEPUCTUKAMH HEraTUBOB., KOTOPBIC COOMparoTcs
neyataTb. KoHTpacTHble HeraTuBbl TpeOyrOT neyaTH Ha MSTKOH
WIH MOJYMSATKON OyMare (MMnopTHasi GyMara o0o3HaY4eTcs KaK
«CrieuHanbHas»), HOpPMajlbHble—HAa HOPMAJIBHOM, 4 Bsible —Ha
KOHTPacTHOH MJIH OCODOKOHTPACTHOM.

dopMaT CHUMKaA OMNpeJesisieTCss ero Ha3HA4YeHHEM — B alibboM,
Ha MaMATb, AJIs1 BBICTABKM WJIM JUIS YKpallieHusi MHTepbepa. Pasubie
BUABI TMOBEPXHOCTH TNPHIAIOT 0C00OE «3ByYaHUE» pPA3THYHBIM
croxeTaM. TexHH4YeCKHH WM penopTaxHbIH CHUMOK YMECTEH Ha
IJISHUEBOM Oymare, mOpTpeT —HA MAaTOBOH, XyI0XeCTBEHHBIHA Meii-
38X WJIM APYroi BbICTABOYHBIH CIOXET OOJILIIOTO yBeJIHYeHHUs — Ha
Oymare co CTpyKTYpHOIi nNoBepXHOCTLIO. CHUMKH MaCCOBbIE OObIY-
HO MevaTaroT Ha OymMarax ¢ TOHKOH TNOMJIOKKOH, XYHXOXKEeCTBEH-
Hble —Ha KapTOHHOH. Bce 3TM pekOMeHAAUMH HeJb3s. KOHEYHO,
CYATATh HENPEJOXHbIM NPAaBHJIOM; MHOTO€ 34eCh OMNpe/eNseTcs
BKYCOM, ONBITOM, 3aMbICIOM (hoTorpada. HakoHew, THI IMYIbCHH
(bpoMocepebpsHas, xJopocepebpsiHas WIJIH COAepXkalllas HOIUI
cepebpa) obycnoBaMBaeT YyBCTBUTEILHOCTh Oymaru, BbiGop [0-
CTYNHBIX FPajalUi H, B KaKOH-TO Mepe, TOH H300paxeHus, KOTo-
pPbIf, HECKOJIBKO MEHSIICb B 3aBUCUMOCTH OT THMA 3MYJIbCHH.
MOXET ObITb NMPUATHBIM WJM HENPHUSTHBIM s Tjia3a.

Jisi me4aTu ¢ UBETHBIX HETATHBOB BBIMYCKAMOTCS MHOTOCIOMN-
Hble uBeTHbIE (poTOoOyMaru. OTevect BeHHbIE UMEIOT OOlIlee HA3BA-
Hue PoTouBeT, a B HA3BAHUIX HUMIOPTHBLIX YK43aH 34BOd-H3-
rotosutesb: Pomaxkosop (UCCP), ®oprekonop (BHP). LiBeTHbie
OyMmaru taxxe o6paba IbIBAIOTCS MO CEMAIbHBIM PelenTam, JIs
YEro BbIMYCKAIOTCSA FOTOBbIE HAOOPBI PEedK1MBOB, OOBIYHO pa3HbIE
JUISi pa3IMYHBIX TUMOB Oymar.

B cBoeit snu3oauueckoin pabote nrobutesb MOXKET OI'paHH-
YU I'BCS HEMHOIUMHU TUNAMH (POTOMNJIEHKH, KOTOPLIE YIOBJE IBOPAT
BCEM €ro TpebGOBaHHAM, HO pa3HooOpa3sue GoTobYMAr, Ko ropbie
MOC105HHO JIOJKHBI OBITh «MOJ PYKOH» MpH XYO0XKECTBEHHOI
reyaTH, 3HaUYMTEJIbHO 1uMpe. Bce BaxcHble xapaktepHcTHKH (Po10-
OyMaru yka3plBalOTCsl Ha YNAKOBKE — OT PEKOMEH/IYEMOTO pellenTa
NposBUTENS 10 NPEANPUSTUI-U3TOTOBHTENS H rapaHTHIHHOTO CPo-
ka. B oTauuMe oT mieHok, ans 6ymar npuBOAMICS HE A4Ta, JI0
KOropo# 2101 (hoToMaTepHal MoJkeH ObiTh 00paboTaH, a mata
Bbinycka. [JJMTENbHOCTh TFapaHTHHHOIO CpPOK4 YK43bIBAaeTCs psi-
IIOM. 06bIYHO 3TO MONTOpa MaM JABa roja. M3 aroro He cienyer,
4YTO BBILIEIIUYKO U3 [apaHTUHU HorobdyMary HyXKHO TYT ke BbIOpa-
CblBaTb. B npaktuke NrobuTens 4acTo cnyvaercs, YTO AOBOJILHO
OONBILIOH 3anac He yAdeTcs UCTOJIL30BATH B IFAPAHTHIHHbBIE CPOKH.
[TpaBunbHOE XpaneHue W crneuuanbHas oOpaborka (B nepByro
ouepelb — 106aBJIeHHE B MPOSABUTEL OEH30TPHA301A B KOJIHYECTBC
ot 0,05 no 0.5 u naxe. B peakux ciy4asix, 1 r Ha 1 j1 nposiBUTEIA)
NO3BOJSIOT MOJIY4UTh Ha TAKHUX «MPOCPOUYEHHBIX» (PoTOodyMarax
BIOJIHE YJOBJIETBOPUTEJIbHbIE H300pdXENHS.
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HECTAPEK WM POOAUHAN

J1a raaBa O pa3IMulibIX APOSIBUTEISAX W METO/IAX TMPOSIBJICIHA.
Beab nedicTBUTENIBHO. UTO 310 34 KHMra no ¢ororpabun, ecau
B HeH 1er xots Obl JACCHTKA Pa3HBIX DELEITOB, KOTOpblE TdK
1 xo4e1csi HoNpoOOBATh, 3uObIB BCE. UTO 1'0BOPHIIOCH O «CTAHAPT-
HOI» 00paboTke. 3aech pelelr1oB OoNbIle, W HAUHET Y1y TJIABY
4BTOP CO CBOCTO JIOOUMOro M 1OYTH YHUBEPCAJBHOTO PCLCHTA.

Kak Ha3Ba1b 1pOsIBUI1EC)b. KOTOPBIH AEPEKHII LEjble INOXH?
ITo jaeiiciBUTENLIIO Aoaroxurens! Posunan, o xotopos noiisiel
pcub, 1OSBUIJICS MOUTH CTo JeT nazaa. dupma Arda pas.msaia
BHOBbL CO3/TalIHOE 4YOO B HeOOJIbIIIHE KPACHBbIE OYIbUIH. 3alieya-
TAHHbIC B IYXE BPEMCHU CYPryuyoM HAMOIO0HC NYUIIHX KOJIJIEKIIH-
OHIIbIX BHH. /IBUTaTe:Ib TOProBIIM — peKjaMa oOCIIATA HOKVIIATE-
A0 «OpUIITHAHTHBIRY HETaTHB. DKOIOMHUYHOCTL U MOYTH HCOTpa-
ITHYEHHYKO COXPAHSAEMOCTb.

OTiuyMesnn rojibl, YUIIH B HCOBITHE CONMBI CKOPOTCUIIBIX
HOBUHOK, TTTYOOKOH MCTOPHUCH CTANH BCCBO3MOXHbIC HPOSIBUICIH
C KeJe30M. HMUPOKATCXUIIOM, nuporauionom. dotoannapartbl.
NJICHKH, CAMA 1€XHUKA CBEMKHU CTAJIH COBCEM HHBIMH, HO PojinHany
Cyb0a Yro10BUIA 3aBU/IHYIO KU3HL. OH BbIAEPKA HA'TUCK ThICSU
HOBBIX PELCNTOB, d4TAKH CAMBIX COBPEMEIIbIX IPOSABISIONINX Be-
111€C'1 B, KAMPU3bl MOAHBIX YBJleueHHH. DOTOXMMHUECKHH KOMOHHa'
OpBo —Hacnaeanuk  Arda—pacdhacoBbiBaeT ero B HebosbIue
CKpOMIIbe OY1bUIM. Hi KOTOPbIX 3€JeHbIMH OYKBAMU HAllEUd1aHO
ero unocnacsee «uMa»: «Opso R 09, caenano B I'/1P».

Kak u BO BpeMeHa HAIMX JI€/IOB. JABUTATE/b TOPrOBJH
peknaMa oOeraer GorToNOOUTENsIM OTJMUYHO npopadoTalllbli
IIEraTHB, IKOHOMHYHOCTBL M HEIPCBIOWACHIIYIO COXPUHSEMOCTb.
K 91uM BeKkoBOM JaBIIOCTH AOCTOHMIICTBIM ,[00ABUINCL U HOBBIC,
NOpOXACIHbIE TPeOOBANUIMHU, NIPEBIBISICMBIMU K 00paboTke
CEero/IHSLLIHNAX HETdTHBHbIX (POTOMUTEPHANOB: BBICOKdS BbIPABIIN-
BAIOIAS CIIOCOOHOCTDL. OTJIMYHAS MEJIKO3EPIUCTOCThL, MOBbIIICH-
Hasl PE3KOCTb M300paXeHusi, BO3IMOXKHOCTL TNpUMENENUs 11
CAMBIX PA3HbIX (OTOMATEPHAIIOB, 110J1110€ UCIIOB30BAHUC CBE10-
UYyBCTBH1EJLIIOCTH. Bce HTH KauecTBa, COCIMHEHIIbIE B OTHOM
CTAPOM, HO HE CTAPEIOLIEM pELENTe, APOBEPCHBI MHOIOJICTIIHM
OlLITOM Thicsu (poTorpados.

I'ak 4ro ke rakoe Po;mHa:a? DTo OuCHBb KOIIEHIPHPOBAHIIBIHA
pPACTBOP €IKOHU UICJIOUH U U3BECTHOTO MPOSIBISIONIET O BCUIECTBL —
N-aMUHOMEIIONA. YaCTHUIIO e PAJIH3OBUHHBIN HEKOTOPhIM KOJIH-
UeCTBOM COJTH, CO3AatoNIel KHcayro peakluto. Kuk nposisastonice
BEIICCTBO n-aMHUIIO(EIIon Xopolo U3yucH KW Hayasl HPUMENSATHCS
JIaKe paHblie, uyeM Tuul «DoTo» U Me10J1, KOTOpbIE SABASIOTCS
€ro 1POU3BOUHBIMU H 1AKKC BBe/IeHbl B (DOTOT pauueckyro 1pak-
TUKY OKOJIO BCKa nasaa. Mcnonwbdyroics conu n-amMunodeHola
b0 TUIPOXT0pU.T. THOO BOIOPO.ICY.IbDAT. TAK KUK CAMO OCHO-
BUHHE OUEIb [.I0XO PACTBOPSEICH B BO.IC.
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DTH COJIH NPEACTABIAAIT COOOM OeclBeTHbIE HTOABLYATOrO BHJIA
(MpU3MaTHYECKHE) KPHUCTAJJIbI, KOTOPBIE MPH AOJIOM XPaHEHUH
OKPAILWBAIOTCS B CEPOBATBIH HJIH KeATOBATHIA uBeT. OHU JNErko
PACTBOPSAIOTCS B TEMJION MM JaXKe XOJIOIHON BOJE. & IIPH HATpEBa-
HUM pasjaratotest 6e3 1iaBiends. M3 WKOABHOrO Kypca XHMHHU
BaM J0JDKHO OBbITh H3BECTHO, UTO H-aMUHODEHON MOXET 00pa3o-
BbIBaTb COJIH KaK C KHCJIOTAMH, K KOTOPbIM OTHOCATCS YIOMSIHY-
Tble THAPOXJIOPUA H BOAOPOACYIb(AT, TaK U CTOWKHE coeMHEeHH s
CO LIENIOYaMHU, KOI/Ia BOJOPO/I FHIPOKCHIILHOHN TPYIIIbI 3aMell4eT-
Csl Ha IWIEJOYHOH MeTa ul. DTO CBOHCTBO M HCHOJL3YeTCs MPH
Hpurotosiciuu PoauHa.1a.

Cpead MHOXKECTBA APYrHX, 3HauH1eJbHO OoJiec H3BECTHBIX
NPOSIBJISIFOLINX BCUIECTB #-aMUHO()EHO BbIAEASETCS HECKOMLKUMH
IIEHHBIMU KauyecTBaMH. B nepByio ouepeab. 7TO OUEHb HU3KAS
BYAJIHPYIOLIAsi CIOCOOHOCTb, KOTOPAst O3BOJISIET COC1aBAATD NPO-
SBJISIFOLIIME KOMIO3HIIMU 0e3 MOOABNICHHS NPOTHBOBYAJIMPYIOLLHX
BCLIECTB, TAKHX, Kak Opomua xamus. [Torromy n-amunodenon
BXOJIHT 4aCTO B COCTAB TdK HA3bLIBAEMbBIX «TPONHYECKUX» MPOSBH-
1e0ei, npeaHazHaueHHbIX s o0paboTku (doToMalepHaloB 1IpH
HIOBBILUICHHBLIX TCMIIEPA1ypax, KOrJda OlAaCHOCTh BYaJIHPOBAHHUS
ocobenno BeaHKda. BTOpbIM /TOCTOMHCTBOM SIBJISIETCS OTJHYHAS
npopaboTka getaned W noJjiytoHoB. Ponb JTOro kauvecrsa Ha
HIPAKTHKE TPYAHO NEPEOHEHUTh, UMEHHO C HUM CBA3AHO MOJIyYEHUE
BBICOKOKAUECTBEHHBIX yBeJinuenud 6oJbiuoro (gopmata. M nHako-
HEl. NPOSBHIENb C H-aMUHO(CHOJIOM JTIONYCKAET B IIMPOKUX 1Ipe-
JICAaX H3MEHEHHC KOHIEHTPAIMH, 4TO MO3BOJISCT PEryaupoBaTh
MSAIKOCTD T0IYUA€MOT0o U300 paxeHus.

EcTb y Hero. KoneyHo. u HeXOCTATKH, KOTOPLIE B HEKOTOPbIX
Cy4asix MOXHO OOpaTHThb B AOCIOMHCIBA. PaciBopbl ¢ n-aMHHO-
(h)eHOJIOM IOBOJIBHO OBICTPO MCTOLLAIOTCS, MIOITOMY BCErAa JIyUile
10JIL30BATBLCS CBEXHUMH. [IposiBASTL e OH HAYMHAET B CTOJIb
cHNLHOLIEMoUHOH cpene (pH ne Huxe 9.4), yuTo B NpOsIBU1Eb
00534 TELHO NPUXOJUTCS BBOAUThL JHOO €KY MLIejIoub, Jubo,
B Kkpafinem ciyuae, kapb6oHatsl (Na,CO,, K,CO,).

Ho BepHemcs k Poaunany. DT1o, 6e3ycinoBHo, caMblii U3BeCT-
HBLIA. CAMBIH ,10.ITOBEYHBIH U, 110KaayH, caMblil yaaulblid penent
nposiBUTE s ¢ n-aMutodenosoM. OH BLICOKOKOHIIEHTPUPOBAHHBIH,
H 1109TOMY Hid KXyl oOpaboTKy pacxoayercst oueHb HeboJbIloe
KOJIMUECTBO OCHOBHOIO PdCIBOPA—OTCIOAA BbICOKASI DKOHOMMUY-
1Hoctb. OH UPEBOCXOJHNO XPAHUTCS B KOHIEHTPUPOBAHHOM BH/IE,
HO HE MOXKET COXpAaHSTbCS B pa3baBJIEHHOM, [02TOMY BCerad
HPUXOJIMICS  1OJIb30BATBCS  CBEXKEIPUIOTOBIEHHBIM  pabounm
pPACTBOPOM, YTO TAPAHTHUPYET CTAOMJIBHOCTBL PE3YJIbTATOB I1IPH
nposisjaeHHH. OH Jo1ycKaeT IWHPOYaHILMHA TAanasoH pa3basiieHus
H 1IPUIOJIEH 1102TOMY 118 OOpabOTKH caMbIX pPa3HOOOpa3HbIX
HErATUBHBIX MATE€PHAJIOB —OT LT PHUXOBLIX PelpOAYKIHH. Tpebyro-
IIIHX BBICOKOTO KOH1pacCTa, A0 0cO00 MEJIKO3EPHUCTBLIX U MSATKHUX
1O [ paJatd MaTo(OPMATHBIX IIJIEHOK. C KO'1OpbIX OYAYT J1e1aTh-
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cs bonblude yBenuuenus. bonee Toro,

UM MOXHO NPOSABJIATL U OTNEYATKH HA

¢hoTobymare, nosydas NpUSATHBIA Ten-

JIbI TOH H300paxcHusa. OH NOYTH He

JIAE€T BYaJIM JTaXe HAa «NPOCPOYECHHBIX»

doromenkax U IIACTHHKAX, OH BCer-

Ja MO PYKOH, H, UYTOOBI 3aHATLCA

:]l MposiBIEHHEM, NOCTATOUHO Oauka, MEH-

= 3ypKH, TEPMOMETPA U ABYX MHHYT Bpe-

Mend. OH HUKOTda He TOABEJET U NMPHU

s [ CaMbIX pa3HBIX JKCNO3ULMAX obecre-

YUT MOJIyYeHHE HETaTHBa NMPEKPACcHOTO

I kauecTBa. He mnpaBma 1M, BecOMBIN

| Habop JOCTOHHCTR?

l Ecnu BaM He yaanoch npuodpecTH

Poaynail 3aBOJCKOr0o HM3rOTOBJIEHHS

(nposiButens, Opso R 09, T'AP), no-

npoOyiTe NPUrOTOBUTEL €0 CAMOCTOS-

TeabHO. [IposiBUTENL 3aBOACKOTO H3-

rOTOBJIEHUSI CONEPXKHU1, MO-BUAMMOMY, HEKOTOpKIE creuualihbHbie

JToOaBKH, KOTOpbIE 3HAUMTENILHO MPOMJIEBAIOT CPOKH €ro xpaHe-

HHSl. ABTOp C yCMEXOM MOJIb30BAJIC TAKHM T'OTOBBIM NpPOsBHTE-

JIEM JIECATUIIETHEN JABHOCTH, TOT/1a KaK ISl IPOSIBUTEJSA, NIPUTO-

TOBJIEHHOTO CAMOCTOSITENILHO NPH TILATEJLHOM COOJIFOACHHH BCeX

npaBw, ABa C MOJOBMHON roda XpaHeHUs ObUIM TpeaesioM.
BripoueMm, sToro roxe, HaBepHOE, HOCTATOUHO. ..

Jns npUIOTOBNIEHUS TPOSIBUIENS HYXHbl JUCTHJJIMPOBAHHAS
(MJIM. KaK MHHHMYM, XOpOILO MPOKMUISYEHHAas!) BOAA, THAPOKCHUI
HATPHUS («U» HIIH «XU»), AUCYALGUT Kaaus (TAKKE «U» HIIH «XU»)
U THApOXJOpUa J100 BomopoAcyabdaTt n-amunodenona. Muornma
PEKOMEHAYIOT MOJAYyHaTh JIMCTUJUIMPOBAHHYIO BOAY B annapare, He
COEpXKALUEM MEIHBIX Helalled, TaK Kak Jaxe cie/ibl MelH (Kak
W IPYTUX TSXKEIbIX ME1AJUIOB) CMIOCOOHBI HAPYUIUTL HOPMAJIbHYIO
paboTy cuABLHO pa30aBieHHBIX PAaCciBOPOB, KOI/IAa KOHUEHTpAIlUS
NPOSBJIAIOINIETO BELUECTBA CTAHOBHTCS OYEHL MAaJIOiA.

Jns npuroToBiaeHUs | 1 KOHUEHTpara, KOTOpPOTo Jlaxe TNpH
UHTEHCUBHOW paboTe BaM XBATHUT e Ha OMMH Mecsll, 10CTYlaloT
cIeTyrOLUMM 00pa3oM (M 9TOT MOpsaoK oueHL BaxkeH!). B 600 mn
Temnoi Boanl paciBopstoT 150 r aucynandura Kasaus, a 3ateM S0 r
n-amuHoderoia, mnocjie 4Yero 10HKOH Cipyeil MpH MOCTOSIIHOM
noMeluuBaHuU JtobaisitoT nmpuMepHo 340-350 MJ1 KOHLEHTPHPO-
BanHoro pacteopa NaOH (215 r NaOH B 500 MJ1 BoAbl) /o Tex
Nnop. 10K BbIJIEJUBILUHIACS CHaYala UroOJLYATBIA OCal0K /1-aMHHO-
(eHOJIa (B BMJIe OCHOBAHHS) HE pPACTBOPHICH TMOJHOCTLIO H
PACTBOP HE ClaHeT MPO3PayYHBIM C BUINTHEBBIM OTTENKOM. B koHLe
3TOW 1IPOLEAypbl paciBOp HIEJNOYH LIPUXOAHUTCSA MPHIMBATL OYK-
BAJILHO 110 KATISAM, TAK KaK H30BITOK LIEJIOUH 1IPUBEET K OBICTpOM
nopue nposiButTess. YTobsl 3TOro He CIIYUMJIOCHL. MOCJE TOIIOTO
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MCYE3HOBEHHUS OCadka pPEKOMEHayeTcss O00aBUTL €llle HEMHOTO
(0.3-0,5t Ha | 1) n-amuHO(eHONAa, NMPUYEM BHOBL BbIMABIIUH
OC4/IOK OCHOBAHHWA CBUAETEJILCTBYET O TOM, YTO M30BITKA 1IEN0UH
HeT. 3aTteM o01MiA 06BeEM pacTBopa JOBOAAT A0 | i, 111aTeNbHO
1IepEMELUMBAIOT, MPU HeoOXxoauMocTH GuIbLTpYrT H... PoauHan
roTos!

Jns xpaHeHds ero Jnydile pa3jiuTh B HeOosbluue OYThUIM M
IJIOTHO 3aKPbITh PE3UHOBLIMU (HO HE MPHUTEPTHIMU CTEKJISIHHBIMHU!)
npoOKaMH 1O BO3MOXHOCTH Tak, 4TOObI Haj pACTBOPOM HeE
OCTaBaJIOCh CJIMILIKOM MHOTO Bo3ayxa. Henb3s nanuBaTh €ro M
«110]1 TPOOKY», 11OCKOJILKY NPH KOJeOaHUAX TeMIepaTypbl Oy ThlIb
MOXET JIONHYTh U COAEPKAIIMI eAKYIO LIENOUb PACTBOP HajeaaeT
Maccy HenpusTHocTed. Henb3s 3abbiBathb MU O TOM, 4YTO TpH
MPUTOTOBJIEHUH [IEJIOYHOTO PacTBOpa HYXXHO ocobenHo obeperath
r1a3a (3auMTHBIE OYKH!) M HCKJIFOUUTL KOHTAKT KOXH C €AKUM
BElIECTBOM M pacTBOpOM (nepuaTtku!).

OkuMciieHye NPosiBUTENsS TPOUCXOIUT O4eHb MeJIEHHO, HO 1axe
YACTUYHO OKHUCJUBIIMHCA (3aMeTHO nodOypeBlLIMH) pacTBOp Npak-
THYECKH HEe U3MeHsET cBoMX oTorpacduieckux cBoicTs. M3 onbiTa
aBTopa: HeOousbliod ocTatok Pomunana B nuTpoBOH OYyThUIM 3a
JIBA Mecsilla MpHoOpen LBET Kpenkoro kode, HO MO-NPEXHEMY
npekpacHo paboraJl.

[Mepen ynorpedOnenwem Pomwnan paszbasnstor ot | + 10 (I
vactb nposiButens u 10 yactedt Boabl) no | + 200 B 3aBUCUMOCTH
oT BUA 0OpabaThiBAEMOro MaTeEpHAJa U KEJAEMOTO pe3yabTaTa.
JenaTth 3T0 HY)XXHO HEelloCpeACTBEHHO NMEpeJl NPOsSBICHUEM, TAK KAK
pa30aBJieHHbIH PACTBOP MOXET XPAHUTHCS JIMLLIL HECKOJILKO YacCOB;
JIyyIle, KOHEYHO. B3SiTh KUIISIUEHYIO BOAY, TAK KaK XECTKas BOAO-
NpOBO/IHAS BOJA MOXET BbI3BATh NMOSBJIEHHE OcCajka (XJIOMbEB).
Hobapisir, B pa3baBiieHHbIH pacTBOP BOAOYMSITUUTENIH, OCOOEHHO
auHarpueByro cosb DI TA, Henb3s, Tak Kak 3Ta COJb, MMEIOLas
B pACTBOpE KHCJIYIO PEAKLMIO, MOXET CBECIM TOUTH K HYJIIO
AKTUBHOCThL CHJILHO pa30aBJIEHHOTO MpOsBHIENS W OH He Oyaer
paboTtaTh BooOOIIe. Ecin ocamok Bce-Taku MOSABUIICS, €I0 LIEJIECO-
06pasno o1guibTpoBaTh. [1pU BLICOKOI KECTKOCTH BO/Ibl 1 HEBO3-
MOXHOCTH ee 3aMeHbl pupMa OpBo pexomenayer n1006aBUTL Ha | 7
Boabl 2 r ¢upmenHoro Boaoymsaruutesns A 901. Ero cocras ne
PACKPBIT, HO 3dMEHUTb €r0 MOXHO PaBHBIM KOJIMYECTBOM TeKCa-
mMeTtadochaTa HaTpus.

PactBopsi ¢ HebGosibIUMM pa3baBnenueM (o1 | + 10 mo | + 20)
paboTAlOT OBICTPO. JIAKOT BbICOKHMIl KOHTpAcT M ObIBatoT He0bXxO-
JUMBL TIpH 00paboTKe IITPUXOBBIX PENPOAYKUMH, IS TEXHUUYEC-
KHX CBEMOK M NHpH cheMKe Ha ¢doroislactudkax M 1.1 [lpm
nposBieHHH (HOTOMJIEHOK, KOTJa HYXHbl JOCIaTOYHO BbICOKHE
NJIOTHOCIL M KOHTpacl U300paxeHHusi, OOBLIMHO HCIOJB3YIOT
pa3basnenue | + 40. Ecau ke Bbl XOTUTE NMOJYYUTDb NO-HACTOALIE-
MY MEJIKO3EPHHUCTBIE U MSTKHE 110 TpaJlallii, BbIpaBHEHHbIE HEl'A-
THBbl Ha Y3KMX KWHOTJIEHKax, MajiopopMaTHbix (horomyeHkax
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U poabduiibMe, Noab3yHTeCh pa3dasneHueM | + 60 wnu Gonblie,
YBCJIUMHUBAS COO'1BETCTBEHHO AJIMTEINBHOCTL NpOosiBsieHns. s Bbl-
COKOUYYBCTBHTEJIbHbIX TUIEHOK pa3dasiienne Oonee 1 + 80 He pe-
KOMEHJIYeTCsl, TAK KAK LPH 3TOM BO3MOXHA Ype3MEpHas noleps
KOHTPACTHOCTH, YTO 3a1PYAHAET nevaTh. Jlns mojiydeHUs MdakcH-
MaJIbHO MEJKO3EpHUCTOTO H300paxxeHHsl, 0COOEHHO TMpPH ChEMKE
KOHTPACIHbIX CHOXETOB, pa3dasnenne nosoast ao 1 + 200. Uysci-
BUTEJILHOCTL NIPH 3TOM OCTAETCs TOCTOSHHOM, eC/H AJINTEILHOCTh
NpOSABIEHUS YBEIUUYHTL B 6 pa3 MO CPpaBHEHHIO C PeKOMEHIOBaH-
HOM st pazbaBneHus 1 + 40.

HopmanbHas TeMneparypa nposiButens 20 °C, npu ee OTKJIOHe-
HUAX CJIeAyel BBOAMUTL TOMPABKY B JUIH1E€AbHOCTL MPOSBJICHUSA.
[Monu3ysick PoauHaloM, HEM3MEHHO NPUACPKUBAWTECH BAKHOIO
npaBuid: npu paszbapiaeHun 1 + 40 B oObiuHOM Dauke 00HLEMOM
350 Ma1 MoxHO 00paboTaTl mociieAoBaTeIbHO Oe3 mnepepbiBa He
0oJiee IBYX IUICHOK, a NpH pazbapieHun 1 + 60 u HoJiblie — TOJILKO
OJIHY TUIEHKY, 1OCJIe Yer0 pacTBOP CJIe/IYeT 3aMEHM1b CBEXUM. [1pu
MaccoBoOi 00paboTKe WITPUXOBBIX pEeNnpoaAyKUHWH, Korjaa nepeaada
NOJIyTOHOB HECYLIECTBEHHA U BAXHO '10JIbKO TIOJYYHTL «4YepHOE
u Oenoe», MOXHO, pa3daBJisis MPOSIBUTENDL B coolHomeHUn | + 10,
00paboralb B 0AHON MOpuuK pabouero pacTBOpPa 0 MATH TJIEHOK;
NpHU 310M, HAYMHAS C TPETLEH, JUIN1EIbHOCTD NPOSABIICHUS KAKIA0N
cjenyrollel TyieHkH yBeJMuuBarT Ha 1,5-2 mun. 3noynotpebastsb
BO3MOXHOCTBIO YBEJIHYEHUS KOJIMYECTBA 00pabaThiBaeMoro oTo-
MaTepuania He cieayeT: cokoHoMuB 10 kyOMKOB NpOSBUTENS, Bbl
MOXe'1€ 3aTyOUTL pe3yibTalbl ChbEMKH.

[lo xapakrepy neicTBus PoauHan oTHOCHTCA K Tak Ha3biBae-
MbIM PE€3KOCI'HBIM MposBUTeNsM. KOHUEHTpaUuK 11e/Ioud ¥ npo-
SIBJSIOILETO BeElUeCTBA B pabouemM pacTBope HeOosblUME, HYTO
00eCneynuBaeT NOBBILICHHYKO KOHTYPHYIO pPE3KOCTDL, CBS3aHHYIO
¢ KkpaeBbIMH 3PdekTaMK nposiBieHUs. Takue nposBUTEIN ocoben-
Ho H¢gdexkTuBHBl NpU 006pabo1ke COBPEMEHHBIX | OHKOCIOWHBIX
$OTOIMYIBLCHIA, a TAKXKE B T€X C/Iyyasix, KOT/1a U NpH CbEMKE, U NpHU
NEYATH MOJIb3YO'ICS BBICOKOKAYECTBEHHOW ONTUKON.

Ha ocobeHHO 4yBCTBHUTENILHBIX, KPYMHO3EPHUCTbIX (OTOTNEH-
KdaX PE3KOCTHbIE MPOSIBUIENIM NMOJYEPKUBAIOT MAKPO3EPHUCTOCTb
n300paxeHus. MHorga 3TO MOXET CAYXHUTb JOMOJHWEIbHBIM
HU300pa3nuTESIbHBIM MPUEMOM, HO Halle MPENsTCTBYET MOJYYEHHUIO
KaYeCTBEHHOTO CHUMK4, TAK 410 €1IIe U M0 ITOH NMpHYHHE HEUENEeco-
oOpa3Ho ucnoab3oBaTh Poaunall ¢ TakKUMH MJICHKAMU NPH pa30aB-
JICHHM Bhiiie | + 80.

[MpakTuka mnoka3ana, Y10 OTEYECTBEHHblE MaJio)OpMATHBIE
U POJIMKOBBIE MIEHKH Mapku «@DoTo» cleayeT MNposBIsilb MPH
pa3basnenun 1 + 80 B Teuenne 22-26 muH. HekoTopoe yseiinue-
HUE JUTH1EJILHOCT M TIPOSIBJIEHHS HE BbI3bIBACT YPE3MEPHOTO POCTA
KOHTPACTHOCTH, HO HECKOJILKO YBEHYMUBACT TJIOTHOCTDL H300paxe-
Husi. BooOlue. BbIMOJHUB HECKOJIBKO Mpob. Po1HHAT MOXHO mpe-
BOCXOTHO TPHCMOCOOUTL ISl pa3HbIX 1eiell. MOMHS OCHOBHOe
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Ta6anna t. MpononxkurensnocTs o6paGoTkn B nposBuTenc Pojmnal
(OpBo R 09) paiiHunpiX CBeTOMYBCTBHIENBHBIX MaTcpuaioB upu 207 C

Hasnayenue poroMarepuana Mapka unu tMn Bpems nposiB-
toromarepuana JIleHUs
NineHku wupnHoi 35 M 61,5 MM Opso NP-15, NP-20, 9-11
ofb1Lero Ha3HaueHus; NPosiBlIeHNE B ®oro-32, doro-65
Gauxe; pasabapnenne 1 + 40 ®oro-130, doTo-250, 12-13
Opso NP-27, NP-30
doTonneHKH 05 MUKpodUILMHPOBa- Muxpar-200, 3-4
HMS M penponyKuHoHHble doTonymacTHH-  Mukpat-300,
KH; NposiBJieHMe B KioBeTe MM bauke; Tlosutus M3-3
pa3zbapnenue 1 +10
dopmarHas doTonNeHKa DN NONYTO- CpenHel yyBCTBUTEIB- 4-6
HOBBIX CHUMKOB BCEX THMIIOB; NIpOsiBJiIe-  HOCTH
HMe B Kiopere; 1 + 20 BRICOKOM YYBCTBHTESD- 6—-8
HOCTH
dotonnacTMHKH oblIero HazHayeHus CpenHel yyBCTBHTETb- 4-6
BCEX THMIOB; NPOsIBJIEHHE B KIOBETE HOCTH
pa3zbapnenue 1 + 20 BBICOKOM YYBCTBHTEII- 6-38
HOCTH
pasGasnenue 1 + 40 CpenHelt uyBCTBMTEID- 12-13
HOCTH
BBICOKOM YYBCTBUTEJI- 14 -16
HOCTH
doronneHKH ¥ GOTONNACTUHKH Msrkue 1-1,5
ISl MOy YeHHUs1 THaNlO3UTHBOB; TIPO- HopmanbHeie 2-3
sIBJIEHHE B KioBeTe UM Gauke; KoHtpacTHsIE o5

pa3bapnenme 1 + 20

lIpuMeuanue. [lpuBeneHHbIE QNUTENBHOCTH [IPOSBIEHHS SABISAIOICH OPUEHTHPOBOY-
HBIMHM ¥ MOTYT M3MEHSATHCSA B HEKOTOPLIX Npenenax B 3aBUCMMOCTH 0T KOHKDPETHOro tMna ¢o-
TOMarepMana ¥ maxe or HoMepa napruu. Ilpu o6paboTke HE3HAKOMBIX BaM MaTepHalioB pe-
KOMEHIYeTCSA YTOUHHTb NPONOJIKUTENILHOCTh [POSIBIIEHKS, BHINIONHMB NPOGHOE NPOsIBIIEHKE.

IPABHJIO; Y€M BbIILIE JKETATENbHbIA KOHTPACT, TEM MEHbLIE J0JIXK-
HO ObITb pa30baBjeHHE H, COOTBETCTBEHHO, BPEMS MPOSABJICHHUS.

B coBpeMenHbix UHCTpykuusx ¢upma OpBO OTMEYAET, YTO
Pounan npurofieH u ans npossiaeHus Gportobymar, Xors Coxpans-
€TCS OH XYXE U UCTOULIAETCA ObICTpEE, YEM CMEUHATIbHBIE IIO3UTHB-
Hble nposButenu. [1pu pazdasnennu ot | + 5 10 1 + 10 xou1pacr-
HOCTH OTIEYATKOB HOPMAJibHas, NpH pa3basneHuu | + 20 cHUMKH
MOJIYyY4kOTC MSTKMMH, & IpH eime OosbwieM pasbasnenuu (A0
| + 40)-04eHb MATKUMH, YTO PEKOMEHAYETCS IIPH CrEUHATbHBIX
METOJ4X JBYXKIOBETHOIO MpOSABJIEHHs, HAPHUMEP B NOPTPETHOH
¢doTtorpadun. Ha Gpomocepebpsinbix Oymarax nposiBUTENb AaeT
NpUSATHBIA 1ebl TOH U300paKeHHs.

HopmasnbHble BpeMeHa NposiBieHs npuBeiensl B Tabn. 1. [pu
M3MEHEHUH CTelleHH pa30aBiieHds 1Jis ManodOpMaTHBIX H poJe-
BLIX TJIEHOK HEOOXOJWMO BHOCHTH MOMpPAaBKH —YBEIHUYHUTL [UIH-
TEJIbHOCTb MPOSIBJIEHUS MO CPABHEHUIO C TAKOBOH /11 KOHIIEHTpPA-
uud 1 + 40 B cneaytollee 4YuCiIo pas:
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Pa30aB:1eHue 1460 14+80 14100 14150 1+ 200
MHOXHUTEIb YAJIHHEHUS 1,5 2.0 3.0 4.0 6.0
NPOSIBICHUS

Ilpy wu3MeHEHUH TeMneparypbl TNPOSBUTENS JJIUTENbHOCTD
NPOABJIEHUS HYXHO U3MEHHUTDH (MIPH MOBBIILIEHHUH — COKPATHTD, NpH
NOHWXXEHUU — YBEJIMYUTDL) Ha CJIEIYIOIINE BEJUUUHDI:

Temnepatypa, °C 15 18 20 22 24 27
M3mMeHeHNe ANUTENLHOCTH MpPOsBE- +50 +25 0 —15 —30 —50
Hus, Y%

NMPOABUTENDL B ABYX BAYKAX

Heob6x0aMMOCThL UMETH XOPOILO NMpOopabOTaHHbIH, BbIpaBHEHHBIH
MO NJOTHOCTSM HEraruB CTAHOBUTCS OCOOEHHO OYEBUIHOM INpH
neyaTd (POTOCHUMKOB € OOJILIUMMH YBEJIMYEHUSMH, Hanpumep
24 x 30 cM u Oosibine. UMeHHO B 3THX clyuasx Ka3zajoch Obl
NpEKPACHbIH HEraruB ¢ YETKO NPOCMATPHUBAEMBIMHU Ha MPOCBET
[ETAJIsMUA JAaeT B/IPYr BeCbMa MOCPEACTBEHHbIe oTneuaTku. Ooiia-
Ka, XOpOILIO pa3JitiuMble Ha TJIEHKe, KyJa-TO Hcue3aroT, U Hebo
BLITJIAAUT YHBUIO-CEPbIM. A €CJIU, YBEJIMYUB BBLIAEPXKKY, MpoMneya-
TaTh 00J1aka, Ha 3eMJIe BCe CJIMBAETCS B CIUIOLLHYIO 1€MHYIO MAcCCy.
M ne noMorawoT HH noabop Oymaru JIpyroid KOHTPAcTHOCTH, HH
JIOTOJIHUTENIbHAS IKCTIO3UIMS O14eJIbHBIX TEMHBIX YYaCcTKOB.
[MonsTHe «XOpOIUMI Herarup» y pasHbix GoTorpadoB MOXCT
ObI'lb pa3/IMYHBLIM W 3aBHCHT, KaK YXe FOBOPHJIOCH. OT TOTO, KakK
KOHKPETHO OCYIICCTBJISIACH 1IETIOYKA «3KCIIOHHPOBAHHE — MPOSB-
Jlenue —nevatb». OOHAKO C HEKOTOPOH YCJIOBHOCTBIO MOXHO
OpPHEHTUPOBATBLCA 1O PE3YJALTATY OINpE/IESIEHUs, KO1Opoe JIerko
MOXET C/IEJIATh KaXIbli: y XOpOLUEro HeraTHBa, KpOMe OTYETJIU-
BOU nMpopaboTKu AeTaneit B cBeTax U TeHAX (T.€. CaMbIX Mpo3pay-
HBIX U CAMBIX TLIOTHBIX Y4acTKax), JOJkHA Obl1b 1akas (Ha rjas
JOCTATOYHO HEBBLICOKASl) MAaKCUMaJibHAsl ONMTHYECKasd MJIOTHOCTD,
4TOOBI Uepe3 caMble NMJIOTHBIE YYACTKH 3TOTO HEraTUBa NMpH OObIY-
HOM JTHEBHOM OCBELICHUM ObLJ1 BUJICH MEYATHLIA TEKCT; MPU ITOM
MJeHKY KJaayT Ha TeKCT (KHura, rasera), a He pacCMaTpUBAIOT
Ha npocseT. [1paB/a, na npakTuke B CBA3H ¢ HEKOTOPBIMHU H3MEHE-
HUSMH XapAKTEPHUCTHK OTEYeCTBEHHBIX (POTOOYMAar B HacTOsLIee
BpeMs liejgecoobpa3Hee MMETL HECKOJIbKO 00Jiee KOHTpACTHbIE
HEraTUBBI, Y€M YKA3aHHbIA «UAEaJIbHbIH», HO BCE PaBHO MAaKCH-
MajibHas TMJIOTHOCTb HE JIOJDKHA ObITh BBLICOKOM, Y HAaUMHAIOLIHX
JrobuTesield Takas ormmbka, T.e. MOBbIIIEHHAs OOLIas MIAOTHOCTD
Hera'MBa, BCIpevyaeTcs ovyenb yacto. Kak yxe roBopunoch, oOblu-
HO 710 CBSI3@HO C HEJIOCTATOYHOH YMCTOTOMN MCNOJIL3VEMOrO CyIlb-
(buTa HATPUA MAM ¢ HAPYILCHUCM TEMIIEPATYPHOTO PEKUMA TPH
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Bee mponeceht 00pado1KH, BKIOMAS MPOMBIBKH, JOTAKHBE C.IC/LOBATH O.MH 3
JAPYICHM B CTPOIO OMPEACICHHOM [OPSUIKC TIPH TOYHOM COOTHOICHHH BPCMCHH
H TeMIepaTypei. MHave BMeCTO NPEKpacHol 0 H300PaKCHHS Bbl MOTYUHTE COBCCM HC
10, 4TO BaM Obi xoTel1och. [daxke B ckaskaX (Hanpumep, B «Konbke-I'opOyhken)
MOCIC.TOBATE ILHOCTh JIEHCTBHHA HMECT PCIIAIONICE 3HAYCHHC
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nposisieduu. YacThl U CNyYad MepedKCcrnonupoBaHus, OcoDEeHno
B YCJIOBHUSIX OYE€Hb SIPKOTO M KOHTPACTHOTO OCBELICHHS.

Cpenn MeTONOB NPOSBJICHUS €CTh OJUH, KOTOPbIA NOJHOCTLIO
MOJXET MpEe/I0TBPAaTUTh TNEPENposABeHHe TJIEHKH, eClH ero mnpa-
BHJILHO OCYLLIECTBJATh. DTO METO/, KOTAa BMECTO OJIHOTO pacTBO-
pa TIPOSIBUTENSI NPUMEHSIIOT [ABAa OTAenbHbIX. «Hy BOT,—ckaxeT
UCKYIUEHHbIH YUTaTENb,—~yYMHBIE JtoAU U 0€3 TOro AU TENbHbIN
npotiecc oO6paGOTKH CTApPAOTCH YNPOCTUTh, [aXe TNPOsBICHUE
U (ukcupoBanue OOBEAUHAIOT, @ TYT aBTOP COBETYyeT KAKHE-TO
COMHHUTEJIbHBIE CIIOXHOCTHY.

Ho wHerpyaHo ybOemuThesi, 4TO TYT M CJOXHOCTEH HET, #
BBLIUTPBILI O4YeBUACH. B mepBbI pacTBOp BBOAAT MNpOSBISIOLLIHE
BELLECTBA, CYJb(PUT HATPUSA U JIPYTUE KOMNOHEHTbI, CTAOUIU3UDY-
IOIIHE MPOIIECC MPOSBJICHUS, BO BTOPOH pacTBop —ar0boe coearHe-
HUe, co3faroliee LIEJOUHYIO Cpey, U MHOTAA TAKXe JONOTHUTEN -
Hble KOMNOHeHThl. CHavajia TMIeHKY NMOMELIAIOT B TMEpBbIi pacT-
BOP; 3MYJIbCUONHBIHN CJIOH NMPOMUTHIBAETCS COAEPHKALLIMMHCS B HEM
BeulecTBaMu. [IposiBiieHHe, T.e. NOsIBJIEHHE BUAMMOIro H3o0Opaxe-
HHS, HE HAYMHAeTCs BOOONIe WM H4AYHMHAETCS B CaMOH HE3HauH-
TEJbHOM CTENeHH —BeAb NMPAKTHYECKU BCE COBPEMEHHBIC MPOSIBJIS-
IollIHe BelllecTBa HaYMHAIOT paboTaTh TOJBKO B LUEJOYHOH cpeje.
3aTeM nieHky, He MPOMBIBas, U, ECTECTBEHHO, B TEMHOTE NepeHo-
CAT B Apyro#l 6avok C IIEJIOYHBIM pacTBOPOM, B KOTOPOM cpa3y
Ha4uHaeTcs npossieHde. Ho uaer oHo yxe WHaue, 4eM B OObIYHOM
OIHOPACTBOPHOM TNPOSIBUTENE: BElIb KOJMYECTBO NPOABJISIOLICTO
BELIECTBA, Haxonswerocs B ¢oToIpapUueckoM cjioe, OTpaHUYEH-
HO, @ HOBOMY NOCTYnaTh HeoTkyna. [loaToMy nposiBieHne (B TOM
qHCcie yBETHUEHUE MaKCUMAJIbHOM NJIOTHOCTH) 3aKaHUYUBAETCS Cpa-
3y, KaK TOJbKO OyAeT «BbIpa0OTaHO» BCE MPOSBIISAIOLIEE BELIECTRO,
W MepenposiBlIeHHe CTAHOBUTCST HEBO3MOXHBIM [aXke eclld TeMrle-
patypa pacTBopa HJU MPOJOJDKUTENHLHOCTL 00padoTku OynyT
NpeBbIIATh pekoMeHayemble. [Ipu 3roM MeToae c¢iabo IKCNOHH-
POBAHHBIE Y4ACTKH, T'A€ PAcXod TMPOSBJSAIONIETO BELIECTBA HEBE-
JIUK, NpopabaThiBalOTCS MOJHOCTbIO, MOYTH TAK Xe, KaK B OOHO-
pacTBOPHOM MeToO/E, T.€. peabHasi 4yBCTBUIE€JIbHOCTD TMJIEHKH He
CHWXae1cs. B cHbHO 3KCIOHHPOBAHHBIX YYacTKax, AJISl KOTOPBIX
TpebOytoTcs GoJiblve KOJIMYECTBA MPOSABIISIIOLICrO BellleCTBa, OHO
pacxonyelcs ObICTPO M MakCHMasbHOE TOYEepHEHHE HE TOCTHUTaeT
3HAYeHUH, KoTopsie ObLIM OBl TONYYEHBl B OJHOPACTBOPHOM
MC10/le IPH MOCTOSHHOM NPUTOKE HOBBIX NOpUHH NposBuTes. 3a
CYET 3TOro KakK Obl CNPEeCCOBBLIBAETCS, COKPALIACTCH HHTEPBAJI
TUIOTHOCTEH HEraTHBa U OH NMpPHOOpPETAET «BbIPABHEHHBIN» Xapak-
Tep.

Tax kax B nepBoM pacTBOPE XHMHUYECKOTO B3AHMOJEHCTBHS
B CBETOYYBCTBUTEJBHOM CJIO€ MOYTH HE NMPOUCXOJUT, €r0 CBOHCTBA
NMPAKTUYECKH HE U3MEHSIOTCS M COXPAHSIIOTCH [UIMTEJIbHOE BpeMs.
Jhmnup yMmenbuiaercs ero od6beM 3a cueT ynoca HeGONbUIHX KOJIH-
UeCTB PICEBOPA. BIUTABUICTOCS B CBETOUYBCTBUTEJIbHBIH CJIOH.
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Ilo’TOMy OHOTO JIMTpa MEpPBOIO PACTBOPA XBATAET /ISl POSIBJIE-
HHUSl He OHOTO JIeCsTKa TJIEHOK U NMpH 3ToM ero dororpadHyeckue
CBOMCTBA OCTArOTCSl MOCTOSIHHBIMU. OT KOHUEHTpAIMM TNEPBOTO
pacTBOpa M TNpPOJOJIKHUTEJLHOCTH TNpeObIBAHMS B HEM 3aBHCAT
KOHTPACTHOCTb U TJIOTHOCTL H300pa)KeHHsi, MPUYEM MJIOTHOCTH
B MCHbBILIEH CTerneHH, YeM KOHTPACTHOCTb. BapbUpys Mpo,Toku-
TEJLHOCTb 0OpaGOTKH, MOXHO BJIMSATHL Hd KAa4ecTBO HEraTHUBA, HC
onacaschb Ype3MepHbIX NMOYepHEHHUH.

Bo BTOpoM pacTBOpe. Kyda NEpPEeHOCAT TJIEHKY (MoaYepkHeM
elle pas, 4TO NPH ITOM €€ He HY)XHO HH NPOMBIBATh, HH ONOJIACKH-
BaTh!), NposiB/ieHHE NPOBOAST N0 KOHUA. EcTecTBeHHO, 3TOT pacT-
BOPD M MCIOLIAETCA. M 3arpsaA3Hse1cs 3aHOCUMbBIM B HErO lIepBbIM
pacTBOPOM, NMOITOMY €ro NPHUXOJIUTCS 3aMEHSITb CBEXUM TOCJe
00pabOTKH OMHOW-IBYX TUIEHOK, T.€. JINTpa BTOPOro paciBoOpa
ObIBaeT AOCTATOYHO IJIsi 06paboTku 3-6 nijeHok B Oaukax HOP-
MaJibHol BMecTUMOCTH (350 mu). B oboux pactBopax TMJIEHKY
HYXHO NOCTOSIHHO U HHTEHCHBHO BpAllaTh, 3HAYUTEJ]bHO DHEPIrHUU-
Hee, 4eM npu ob6paboTke B OJHOpPACTBOPMNBLIX MposiBU1ensx. Ilpu
01CY1CTIBUU WM HE3HAUUTESbHOM KOJIHUECTBE 3aMeJISIOLIEro npo-
siBJieHMe Opomuaa yayuinaercss npopabGoTka nerajied B objactu
HEZIO/IEPAKEK, YTO PAaBHOCUJILHO ellle O0JIblleMy MOBBIIEHHIO peasib-
HOWM CBETOUYBCTBUTEJNbHOCTU. Tak Kak NpodOJIXH1EIbHOCTb 06pa-
OOTKM B TEPBOM pACTBOpPE OMNpEHENSET KAYeCTBO MOJIYYAEMOIO
HEeraTuBa (€ro KOHTPACTHOCTb U CBETOYYBCTBHTEJIbHOCTH), OHd He
JIoJIkHA OBITh ChWIIKOM Masioid. Bo BTOpoM pacTBOpe xapakTe-
PHUCTUKH M300paxeHHsi OLICTPO AOCTUTAIOT MakKCUMyMa, M HaJib-
Heifliiee YBEJIMUEHME [POJOJIKHTENBHOCTH OOpabOTKH posM He
UTpaer.

PexomMeHyeMble ajiee JTUTENLHOCTH 060paboTkH obecneunBa-
FOT HEBBLICOKYIO KOHTPACTHOCTL (Msrkoe H300pakenue) U HOMH-
HaJIbHYIO CBETOUYBCTBUTEJILHOCTb. M TO U APYroe MOXHO NMOBBI-
CHTB (3TO OBIBA€T BAXHO NPH CheMKE MaJIOKOHTPACTHBIX OOBEKTOB
UM TIpH TpHUBLIYKE K Oo0Jiee KOHTPACTHLIM HEraTUBaM), €CJIH
06paboTKy MOBTOPUTH JBAXIIBI: NOCJI€ OKOHYAHHUS NPOSIBJIEHHUS BO
BTOPOM PACTBOpE TJIEHKY 5 MHH NPOMBIBAFOT B NMPOTOYHOH BOJE,
BHOBb MMOMELIAIOT B MNEPBbIA, a 3aTeM BO BTOpPOH pacTBOp.
EctecTBeHHO, Bce nenaercsi B NOJHOH TeMHOTe. YyBCTBUTEJILHOCTD
nombimaeTcst B 1,5-2 pasa.

Kak 1 00bIYHO, ONTHMAJIbHASI MPOJOJIKUTEIBHOCTD 11PeObIBA-
HUSl B KaXJOM pACTBOpE CBA3aHA C HOMHHAJIbHOH 4YyBCTBUTEJIL-
HOCIbIO MJIEHKH: YEM OHA BhIIIE, TEM BpeMsi OOpabOTKH AJIUTEIDL-
Hee. HuwxHuit npenen yka3zaH Ajisi MaJIOYyBCTBUTEJIbHBIX TUIEHOK,
BEPXHMI — J1J1s1 BLICOKOUYBCTBUTEJIbHBIX. TeMInepaTypa, eCju 3TO He
OroBOpeHO 0co00, moJikHa coctaris1b obbrunbie 20 °C. Tak kak
JUIMTEILHOCTD 00pabOTKH 34BHCHT €LU€ U OT TOJIIIMHBI CBETOYYB-
CTBHICJILHOTO CilOsl, ONMIMMAJIbHBIA PEXHM TakXke INPUXOONICH
yrounsTh, 00paboTKoi MpOOHLIX CHUMKOB. [IByXpacTBOpPHBIH Me-
POt OCOOCHHO APUTOJIEH U1 KOHTPACTHBIX TUJIEHOK, Ha KOTOPBIX
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OObIMHOE [IPOSIBJICHUE HE AAET YAOBJIETBOPUTEINIBHBIX PE3YyJILTATOB.
Cuenuduka JBYXpacTBOPHOrO METOMA, PUBOISAIIEIO K 110BEPX-
HOCTHOMY XaPAKTEPY 1IPOSBJICHHS, CHHXaAel 00Pa30BaAHHE OPEOJIOB
U, 00eCleunBas MEJIKOE 3€PHO, TaK K€, Kak M 1PH HPOSBJIEHHU
POoOUHATIOM, YBEJIMUHBACT KOHTYPHYIO PE3KOCTH M300PaKEHHS.

IMoJesnwiit coBer. Ec.iu nedocmamouno uucmolit { Hanpuvep,
Mapku «Pomor ) cyvavdum Hampud He 200Umca 044 Me.1K0 3ep-
HUCHIBIX NPOSGUMELetl 8000We, O 044 OBVXPUCMGOPHBIX OH
dOCO.IOMHO NPOMUBONOKA3aH. [eticmeume.bio, npu HauuU
8 NePEOM PACMBOPEe KAPOOHAMA HAMPUT, OdIOWe20 1e.104HYI0
PeAryUio, HAYHCINCS NPOABACHUEC, U 8CCh NPOYCCC NOWEPACH
cmbicd. Bo MHoUX peyenmax 0.19 08YXPACMBOPHO20 NPOLE.1¢-
HUY NPEOYCMAMPUEAenca Heimpa.iuzayua ( daxce 6 most c¢.i)-
yae, ecau cIadas weAouHOCHy 00YCA08ACH XUMUYOCKU YUC-
MBI CYIb@UINOM HUMPUSL ), d ARICE NPeOOMBPAYeHIe HaYd-
AU NPOHRICHILY NYMeM 000UBOK caxapd, euopocy. teghunia Ham-
PUd UAU HEKOINOPBIX OPYUN BCUECNS.

JBYXpactBOpHBIA HPOSIBUTEIb HHOTJIA HE Y/JIAaeTCs, HAlIPUMEP,
IIPUTOTOBUTDL ¢ TJIHIIHHOM «POTO»: 3TO NPOSBIISIOIIEE BEHIECTBO
O4€Hb IJIOXO PACTBOPSETCS B BOJIE, €CJIH B HEE HIPEABAPHUTEIBHO He
BBeAeHA J00aBKa. CO3Aarollas IEJOUYHYIO Cpedy (M COBCeM He
PACTBOPSETCS B KMCJIBIX Cpefax).

ITposiiienue B ;1ByX pacTBOpax MCIOJb3YETCS HE TOJbKO KdK
BbIpaBHUBatolee. Ero riaBHas 0COOEHHOCTH - HEBO3ZMOKHOCTD
YpE3MEPHOrO POCIa MAKCUMAIbHON IJIOTHOCTH — ACJIA€T ero Hesa-
MEHHMBbIM B CBEPXOBICTPBIX HPOUECCax 00pabOTKH, IPUMEHSEMbIX
B TEXHHUECKONH H DKClIeJHIIMONIHOW paboTe. B sToM cnyuae obe
COCTABHBIE YACTH (MX PEIEI bl TAKXKEe UPUBOASICH JaJIbIle) Hpea-
CTaBJAIOT coOOH BBICOKOKOHIEHTPUPOBAHHBIE PACTBOPHI, 00pa-
0OTKa B KOTOPBIX UIMTCs He Oosiee | mun. OuHu He paroT
MEJIKO3EPHHUC I0r0 U300paXKeHust U LIPUTO/JHbI TOJBKO JUIsL MPOSIB-
Jenus (pOPMATHLIX MAaTEpPHAJIOB.

IMogesnwlit coer. He szuomiguatime, umo KOHYCHIIPUPOBUHHbBIC
PACTMBOPbI €OKUX WjeAouell ORAcHsl 1 Mmpedyviom npu pacome
0C00020 GHUMANUL U OCHIOPOMCHOCHT!

B 3ak:iroueHHe HECKOJILKO BApHAHIOB AJsi HauOoJiee 1BITIH-
BblX. B npuHiuie B ABYXpacTBOPHBIA MOXHO NIPEBPAIUTEL 1IOYTH
JIIOOOH penenT HposBHIENs, OTAEIUB OT HETO peareHT, IPHALFO-
Ml pACTBOPY UICJIOUHOCTHL. HO Bce-Taku Jiyuliie 110J1b30BATHCS
1€MH COCTaBaMM. KOTOPBIE CHEUHATBHO pa3paboraHbl 1 jBYX-
pacrsopHoro Bapuanta. Ho He ToabKo npocioe oTaelieHue 11e10-
YH OT BCEX OCTAJbHBIX KOMIIOHEH10B IPEACTABINAET HHTEPEC.
Haupumep, ©OoJiee H3BECIHO IMIOCIAEAOBATENbHOE TMPOSBIECHHE B
CBEXEIPUTOTOBJIEHHOM. & 34T€M B HUCTOILUEHHOM [pPOSiBUIENE OJ1-
HOI'0 UCXO.THOTO COCTaBA. B riepBoM pacTBope IJIEHKY BbIACPKUBA-
0T [10 LOSB.ICHHA C.I€]I0OB H300pakeHus. BO BTOPOM — IO OKOHYA-
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Husl nposiBienns. HeszHauurtenbHoe KOJaHMuecTBO OpoMuaa, cojep-
XKAIIErocsi B MEPBOM MPOSIBUTENE, 3AMETHO YJlydlllaeT npopaboTky
Jetajeid B 1cHAX. [TpoAYKTHl OKMCJEHHS HAKAIUIMBAIOTCS BO BTO-
pPOM pacTBOpe, KOTOPBI OLICTPO TepseT NposBJISIOLIME CBOHCTBA.
[To Mepe uCTOILIEHUS €rO 3aMEHSFOT NepPBbIM, BMECTO KOTOpOTO
NMPUTOTOBJISIFOT CBEXHIA.

CocTaBbl IPOBEPEHHBIX PEUENTOB JUIs1 JABYXPACTBOPHOTO MpPO-
sBJIeHUs 1IpuBeaeHbl B Tada. 2. HopmanbHas teMneparypa Beex
pactBopoB —okoJio 20 °C.

Tabauna 2. Peuenrypa ABYXpactBopiubiX nposiBuic.ien
C()HCP){\"‘IHHC BCILCCIB [LIHO B 1 pAMMax H3 pacyeTra Ha 1 pacTBopa

Peueirt bt nposBu1eIed - #9" TPy

CocTaB paciBopa W
| 2 3 4 N [ 7 8 9 1011 12
[TcpBblit paciBOp ™
MeToa S 75 - 16§ 5 2 5 5 3
[MAPOXHHOH - e 3 =2 2 5 - 064 10 6 50
Camiun «oro» — 8
Metuadenuaon - =05
Cyashut HaTpus 6c3B, 100 100 40 100 100 100 100 S0 30 25 40
THolHaHar Ka.MA - —- - - -
bpomua xajaus - 05 1
BbeHszoTpuason — 0,03 —
I'napocyeGur HaTpus - - — 5 5
dcHocappanun -— — — - - 10
Cyandat Hatpus - — — - 100
KapboHat Hatpus 6¢3B. —- — — - - - 20
JAucynbdur kasms - 12
Caxap - -- 100
Btopoit pactBop*
[M'Mapokcua kams — - -— — - 100 — 300
Muapokcua HaTpus - — 2 = =
Kap6oHar HaTpus 6c3B. - - 50 10 - - 85 Laitee,
Kapbonat Kaaus - - - 100 - -
Terpabopat HaTpus 1010 - - - 50 3
docdar HaTpus — - 10 - - -
Cyanbur Hatpus Gess. - - 15 -- 100 50 — 50 - 30
HMonua xasus — e e 0.01
bpoMua kanus — — 0.5 1 2
PcHocadpaHuH _ - = - = e =020
dopmanun ** (M) —_ - - - - - 20
[1ponoAKUTCABHOCTD NIPOABIACHUA, MUH
B ncpsom pactBope 4- 4 35 2 4- 3 3 6- 04 1 1 0.15
10 10 5 5 10 13
Bo sTopoM pacTtBOpe 6 3 6 1 5 3 3 3502515 1 0.08
6

* B ofoux pactBopax IUICHKY ciledyeT HelpepLBHO M HHICHCHBHO BPALIATH.
temnepatypnt o1 20 a0 25°C
** dopmaauil -40%-# BoaHbIH pacTBop GopMaIbACTHIA.

Paboune
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Hpodo.xcenue mao.t. 2

MMTpuMeyaHus K peUCHTaM NPOABUTEICIHL

Ne |, UsBecten xak nposienTeis Ultekaepa, ocobenio npuroaen Aas KOUTpacTHLIX MIEHOK.
M1 HOPMATBHBIX [LIEHOK PEKOMCHAYIOT IPYIOA BAPHALIT BTOPOTO pacTBOpa: KapOoHaT
uatpus 6¢38. 151, cyandpuT natpust 6¢3B. 6 Ha 1 A, B | 71 nepBoro pacTsopa MoOxuo
obpaborath 40 30 Ma:0hOpPMATHBIX MJICHOK, yBeMuMbas i1ocie 15-# npoJoaxureibHOCTD
uposivaenus na 10 15%. Bropoit pacTBOp MCMOJIB3YETCH OIHOKPATIIO.

Ne 2. Bosee KOHTpACTHBIH BAPHAHT HpeIblAyLIero peuctria. Jas 1MH3KOUYBCTBHTCAbHBIX
doTouncHok ob6paborka B NepBoM pactBope 4 MUH, 118 TLIEHOK CPealCH YyBCTBHTCILIIOCTH
6 7 MHH, BLICOKOYYBCTBH I¢IhHBIX 9-10 MuIL

Ne 3. [possures. upcriokenusiii A. Ctapoay6oM. HORBILACT YyBCTBUTE ILHOCTL B 1.5 2
pasa. B nepBoM pactBope MoxHO oOpabotaTe 60 80 nienox, Bo BTOpPoM - He Oofee UABYX
B KaOXAO0N HOpuni. KOHTPacTIOCTh MOXKIIO BAPBUPOBATh, pa3daBiIss BOIOR BIOPOH pacTBOP.
Ho e sceraa ranumnt «Doro» yjacrcs pacrBoputb 6¢3 J10GaBAeHUs LICIOYH.

Ne 4. 11posoKHTENLHOCTL yKasalna I8 IHH3KOMYBCTBHTCILHBIX TOHKOCIOHHBIX (oTO-
TUIENOK, JUTH OOBIMHBIX (HanpumMep, Tuia Poro-65) ero ¢ieiyeT YTPouTh.

Ne 5. Mpemioken B I'AP ans uiacHoxk Opso.

No 6. ObecneunBacT HH3KMH ypOBCHL BYAIM Ha crapblx GoTomaicpHaiax.

Ne 7. BblpaBHHBAIOLIMIA TPOSIBUTEL C MOBbILEHIIBIM KOHTPICTOM,

Ne 8. JIByxpacTBOpHbIit BapMAaHT 0COGOMCIKO3EPUNCTOIO nposBuTes dupmnl Korak
(JK-20). BTopoit pactTBop YAOGHO ACIATh KOINUEHTPUPOBAHILIM K Pa36aB b Heped ynoped-
enveM. s mepBoro pacrsopa ¢hupMa onyOaMkoBaia cocTaB HoIkpennicas (ua 1 a):

MeToit 751
Cy.nhuT Hatpus Oe3B. 100 ¢
THOUMAHAT Kaus S5r

fToc:ie mposBicHHs KaXAOH ILIeHkd Bobabisercs 20 M MOAKPENMMICHs. TOl.1a BpeMs
06pabOTKN OCTaeTCst HOCTOSHHBIM J10 HOTHON NOPYH pucTBOpa. Bropoi pacrBop uciloabsyercs
OAHOKPATHO.

Neo 9-12. Peuentbl uis ckopocTHoR 06paborkn GopMariblX MIACTHHOK M ILicuok. OOpa-
6otka B kioselax (lllesioynble pacTBOphl eakH., oOpallatLes ¢ 0coBoit OCTOPOKIOCTHLIO!)
®enocadpaiinin UCNosib3yeTes B bune pacrsopa | : 1000, konntecTBo yKazano B MHIIMIN IPaX.
@opmaitiil (KOIHYCCTBO B MHILTH.IMIPAX) A06aBisercs nepeid caMblm yiloTpeb.aenuem.

[TociienoBaresibHOE MPOSABJIEHUE B JABYX LUPOSBUTEIAX PA3HOTO
cocraBa ObIBaet HEOOXO/IMMbBIM npu obpaborke HopMaTHBIX Hera-
TUBOB C HEM3BECTHON OIKCNO3MUMEH M OCOOEHHO 1pU lEYATH
MO3W1HBOB. 3AeCh ABYXPACTBOPHBIAH MeTOX JAae1 OCOOEHHO XOpO-
LIYIO Nepeavy eTalieii B CBETaX M TEHsIX, T. €. 3aMETHO 1IOBBILLACT
COUHOCTb CHUMKA. OOBIYHO MPUMEHSIOICH Takue KOMOMHAUMM
nposiBUTENEH, HAJIUTHIX B JIBE KIOBEThI;

HOPMAALHO padoTaioutmii + MATKO padoTtatoniuii
KOHTPACTHO PABOTArONMA 4+ MATKO padoTaromii

Bobl10op KOMOUHAIMH 3a4BUCHT OT KOHTPACITIOCTH H300paKeHUst
Ha Hera1mBe. EciM oOHa oO4YeHb BBICOKY, MOJIB3YHOTCS MEpPBOM
KoMOuHAUMEH pacTBOpPOB, ec/M Malla—To Bilopoil. B uepsom
pacrBope MNpOsiB/IGHHE JOBOMAST JIO TAKOH cTelleHH, YTOObl TeHH
CTAMN LOCTATOYHO TUIOTHBIMHU, HO HE «3aDW1bIMUY. 3w1cM OTreud-
LOK HCPEHOCHT BO BTOPYK KIOBElY, [Jie MPOSBISAIOLICS CBETAa U
JopabaTeiBatoTest TeHU. JIByXpacTBOpIIbI METOA MO3BOJIACT NOJIY-
Yii1l, OTAUYHBIE OTICYATKH C OUCHL TsKeblX HeratusoB. [lepen
1€\ KAK HEPEHECTH OTHEYATOK M3 MEPBOIO PAacTBOpa BO BIOPO.
OMMEI Y OBICTPO OTOJIACKHBAKOT B BO/IC, 4TOOBI HE 3UIpPS3HSATb
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BTOpOW pacTBOp. KOHKpeTHbIE BAPHAHTBI Bbl MOXeETE NOA0Opa1h
CAMH, HO B KAYeCTBE MSTKOTO MpOsIBUTENs 0OcobeHHO Ya00eH
Ponunan B pasbasnenuu ot | + 20 no 1 + 40.

CBEYA BMECTO MMNYNbCHOM NAMNbI

BcrioMuuTE, CKOJTBKO OTJIMYHBIX, HEMOBTOPUMBIX KAJIPOB HE ObLj1O
CAENaHO W3-33 TOrO, YTO «HE XBaTajgo cBera»! DToT ciay4dail
THMUYEH JUISE CAMBIX DPAa3HbIX CHOXETOB: Mpa3AHHYHOE 3aCTOJIbE,
KOrJld MOJ pYKOH HET MMIYJbCHOW jaMIibl; GUIrypHOe KaTaHHe,
KOTAa, Ka3aj0ch Obl, MIoIAaAKa 3aJIMTa JyHaMH NMPOXKEKTOPOB. HO
JIBHXEHHSI CIIOPTCMEHOB CTOJIb CTPEMUTESILHBI, YTO J1aXe€ BbIAEPXK-
ka B 1/500 ¢ oka3bIBaeTCs CAWINIKOM JUIHHHOW; MEJIbKHYBILAs
NTHYKA, KOTAAa 3aTauBLUNI JibIXaHWe (OTOOXOTHHK HABOIUT CBOH
JUTHHHO(OKYCHBIH, MaJoCBETOCHJIbIBIA 0OBEKTHB HAa TEMHOE Ie-
pernJieTeHue BeTBEH; pPEHOpPTEPCKUE CHEMKH UCTOPHYECKOro cOoObI-
THUSl, KOTAa NPUXOIMTCS JHOBOJILCTBOBATBLCH 3THM IIPECIIOBY1bIM
«UMEIOLIUMCSI OCBEIIEHHEMD, ISl KOTOPOro €CTh Jaxe chneluaib-
HbIHA TepMuH — «available light»; nakoHeu, Ans peKux, HO OT JTOTO
tie MeHee IPYCIHbIX CJIYYaeB, KOTJd aMMNapaT BMECTO CTOJIb XKeJIaH-
HOW B 3TOT MOMEHT BBICOKOYYBCTBUTENLHOI MJIEHKH 3apsikeH
HU3KoYyBCTBUTENLHOI. [lonBeka Hazau doiorpads kak o nejo-
CIHXMMOM Hjeane MeuTaau o ruieHke B HelHeuHue 100 en. FOCT.
Jloburenu ¥ npodeccHoHa bl HAllIMX AHEH YXe UMEIOT MJIEHKH
B 1000--1600 ACA u rpe3sit 0 mjieHKax YyBCTBUTEILHOCTLIO B 4000
ACA. [Nnenok o61ero Ha3HaYeHUst ¢ TAKOW HOMHUHAJbHOW YYBCT-
BHTEJILHOCTHIO, K COXAJIEHHEO, MOKA HET, W BPsi/l M OHU MOSABATCSA
B Onuxaiwem OyaymemM. Ho cylieciByloT JIOCTYNHbIE U BIOJIHE
peasibHble BO3MOXHOCTH MOBBIIIIEHUS YyBCTBUTEJIBLHOCTH NPHU NMpo-
SIBJICHUM. YTO 110/14aC MO3BOJIAET PEIUTh 3aJavy HaWIYHlINM
obpasoM.

K coxajeHHI0, «BbITSTHBAHME» CBETOYYBCTBUTEJILHOCTH He
o6xoauTea 6e3 nmoTephb. MpUYEM LeHa 3Ta JAOCTATOYHO BBICOKA!
3HAYHTENbHBII POCT 3EPHUCTOCTH, CHHXEHHWE pa3peluarollei cno-
CcOBHOCTH ¥ MOTEPsl MEJIKUX [IeTajiel, noBbllieHHas Byaab. Mnoraa
B KHHUraX MOXHO BCTPETHTb PEKOMEHJALMU O TOM, KadK MOBBICHTH
4yBC1BH1€JbHOCTb YyTh N1 He B 50 pa3. VBbl, 3T0 HEAOCTUXKAMO
Jlike UTsi HU3KOYYBCTBUTENBHBIX U MOTOMY OCOOEHHO MeEJIKO3ep-
HUCTBIX MaTepHaoB. PeanbHO MOXHO ToBOpUTH ceidvyac o 8- 10-
KPATHOM YBEJIMYEHUM YYBCIBHIEJILHOCTH C NpPEJIESIbHO JIONYCTH-
MBbIM YXYULIEHHEM KaueciBa, O 4-5-KpaTHOM NpPHU COXpPAHEHHUH
yIOBJICIBOPU1ENLHOrO KavecTBa W o 2-2.5-kpatHoM 6Oe3 ero
0coboro u3MeHeHus. 3TO COBCEM HE MaJjio; K NpUMEpY. ILIEHKY
®0o10-250 nNpu HCKYCCTBEHHOM CBETE BMECTO €€ HOMHHAJILHOM
YYBCTBUTEJBLHOCTH MOXHO JKCMIOHMPOBATH B Ciiydae KpadHeH He-
obxoaumocTtu kKak umerouryro 3000 en. FOCT uin ke NOCTOSHHO
CHMMAaTb Ha HeH KaK Ha IUJIEHKe, UMeEIolied YVBCIBUTENLHOCTD
B 1200 en.
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CrpeMach 100U TLCS NMOBBI-
LICHHOW  YYBCTBHUTEJILHOCTH,
cjieyeT pPYKOBOJCTBOBATHLCH
HECKOJILKUMH NpPAaBHJIAMM.
1. Honb3yiitech dotorien-
KOH C MaKCHUMaJIbHOW HOMH-
HaJIbHOW CBETOUYBCTBUTEJIb-
HOCTBI. Tak, «BbITAIUBAAY
1600 en. I'OCT, Bbiroanee B
4,5 pa3za NOBBLICUTHL YYBCTBH-
TeJLHOCTh MaeHku PoT1o-250
(koTOpas NMpH MCKYCCTBEHHOM
ocBellienuu uMeer 350 enm.),
4eM B 8 pa3 4yBCTBUTEJIBHOCT b
IJIEHKH C HOMHHAJILHOM 4yBCT-
BuTelbHOCTBRO 200 ex. Kauect-
— BO M300paxeHHst OYJIET TaKxKe
BbIllle HA HOpMaJIbHO 06pabo-
TaHHoO# nienke ®oro-250, uem
Ha OY€Hb HU3KOYYBCTBHTEJIb-
HOM IuleHKe, YYBCTBHTEJBLHOCTb KOTOpPOH IbITAJIMCh YiecsTe-
puTh. TTOATOMY 3aHUMATBCH TAKHM «KOJIOBCTBOM» C HH3KO-
4YBCTBUTEJIbHBIMHU IUICHKAMH UMEET CMbICJI TOJIBKO NPH AEHCTBH-
1€JbHON HEOOXOAMMOCTH — KOr/1d, HanpuMep, NpH cheMke B ILiO-
XHX YCJIOBHSIX HE OKa3ajloch OoJiee 4yBCIBHTE/NbHOro ¢oromare-
puana.

2. OnpeJenuB XeJaeMyr CTENeHb YBEJIUYEHHS CBETOYYBCTBH-
TEJbHOCTH. HKCIIOHMPOBATH IJIEHKY HYXHO HMMEHHO I TaKoO#H
YyBCTBUTEJNBLHOCTH W 0e3 nepeaepxku. Hanpumep, 3mnas, uro
norpebdyeicsa naeHka B 2000 en., ee HA Ha OJJHOM Kajpe He CJieyeT
IKCIIOHHUPOBATHL Kak muleHky B 1000 en.. maxe ecau M3MEHHBLIHECS
yCJIOBHS OCBELLUEHHUS 3TO MO3BOJIAOT. Takol nepeaepx)aHHblil AJis
yyBcTBUTENIbHOCTH 2000 en. kaip OyaeT 3aMETHO XyXe HOPMAJILHO
IKCIMOHHPOBAHHOTO.

3. XKenaemyr cleneHb «BbITATMBAHUA» HYXHO BbIOMPATL MH-
HUMaJIbHOW. Jly4llle NOTEPATH OAMH KaJAp. /I KOTOPOro 4yBCTBH-
TesbHOCTh 1000 en. okaxercss HEAOCTATOYHOM, YeM 3HAYMTEIIBHO
YXYMTh Ka4eCTBO TPHUUATH OCTaJbHBIX, /U1 KoTopbix 2000 ex.
OyayT CJMIIKOM BEIMKH M KOTOPbIE MOXHO CHEJAaTh, YBEJIHYMB
4yBCTBUTEJbHOCTh BCErO B TPHU pa3d BMECTO BOCHMH.

4. BctaB Ha MyTh TAKOro IKCIIEPUMEHTHPOBAHUSA, OMHHTE,
410 OKOHYA1eNbHbIH Pe3yJIbTAT 3aBUCHT TAKXKE OT MHAMBUIYAIIL-
HbIX CBOWCTB CBETOYYBCTBHUTEJILHOTO clos. Hekoropble IiEeHKH
XOpOILUO «BbI'IATUBAKICH», APYIHE - MJIOXO0, 4 1PEThH HE JAKOT
oxuaaeMoro 3¢dexia Boodie. lo3ToMy Bceraa nyxHo npope-
JIa1h MpelBapUTENbHbIE NMPOOLI HA M3OpaHHOM doTOMaTEpHAlIe
U yOeauTbcs B CTAOMILHOCTH JOCTHIAE€MbIX XApPAKTEPUCTHK, 4
TAKXke 10;100paTh OMTUMAJIbHbIE YCJIOBUS OOpabOTKH.



5. Ilns nosblilleHHst YYBCTBUTENBLHOCTH TOJSTCS TOJIBKO 0e€3-
YKOpH3HEHHO cBexHe doroMaTtepualbl. CBONCTBEHHOE 10JINO Jle-
KaBIUIMM (POTOMIIEHKAM YBeJIMYEHUE BYaJIM JIJIAeT MX HENPHUIo/l-
HbIMHU [Lisl CTIEUUAJIBHOTO NPOSIBJICHUS. U JOOUTLCS Jaxe JABYKpAT-
HOT'O POCTd UyBCTBUTEJIbHOCTH (KOTOPAS MPH XPAHEHUH HACTOJILKO
€ MOXET [IOHU3UTBCA) Ha TAKUX TUIEHKAX Y/Iae1Csi PeIKO.

6. [MpoMexyTok Mexay OIKCNOHUpOBaHHEM U 0bOpaboTkoil
TUIEHKH CJIE/IYyET NPENENIBHO COKPATUTL, XKEJA1€JbHO 10 JIBYX-Tpex
JHeH. [luist pUroToBIeHUST NPOSIBUTE/ I UCTIONIBL3YHTE 1IPH TaKOH
06paboTKe TONLKO peakTUBbl OE3YKOPU3HEHHBIE KAK MO CTENEHH
OYHUCTKHU. TAK U 11O CPOKAM XPAHEHUS.

Kako# *ke cMbICj1 BKJIQ/IBIBAIOT B TEPMHUH «ITOBBIIIEHHE YYBCT-
BUTEIbHOCTH»? [IpakiHyeckn JTO ACHO—TY Xe TJIEHKY B TeX Xe
YCJIOBUSIX OCBELIEHUSI MOXHO JKCMOHMPOBATb MeEHbIIE, T.e. HC-
110J1b30BaTh 00JI€€ KOPOTKHE BBIAEPXKKH MJIM MeEHbIIINEe 3HAYECHHUS
Juadparmel. A BOT TEOPETHUYECKH?

BcnoMmuuMm, uto 0603HaueHHAasi HA YNMAKOBKE TJIEHKH (HOMHU-
HaJILHA5) CBETOUYBCTBUTEJILHOCTH COOTBETCTBYET JIMIIbL CTAHAAPT-
HOH obpaboike. [Tpu 3TOM aociuraeics onpesesieHHbIA K03 du-
IIMEHT KOHTPAcTHOCTH (okos10 0.8). Ecan U3MEeHNTb pelent, TeMre-
paTypy. AJUTENBbHOCTH NMPOSBJICHUS WJIM TO U JIPYroe BMECTE, TO
M CBETOYYBCTBUTEJBLHOCTb, U KOHTPACT U3MeHsIcs Takxke. Oanako
MOJIHOUEHHBIN HEraTHB OOBLIYHOIO CHOXKETa He OKEH ObITh CIHIII-
KOM KOHTPACTHBIM: 3TO OCJIOXKHUT Nevalb, YXYIUT TOHONEpeaa-
yy. [lo3roMy npocTo yBenMuMBaThL JUIMTEJNbLHOC1b TNPOSBIIECHHUS
B CTA4H/JAPTHOM NpOsiBUIEsE (a4 ITO NPHUBEAECT K YBEIMYEHUIO KaK
YyBCTBUTEJBHOCTH. TaK U KOHTPACTHOCTH) MOXHO 10JIBKO B He-
Oosbinux npeaenax. [TorromMy s 1OBBIIIEHHS YYBCTBUTEJIBHOCTH
NPUXOAUTCS NOAOMPATbL pelenT NpOosBUIENS, 110/b3ysCh TeM
00CTOS 1e/IbCTBOM, YTO pa3Hble COCTABBI NPU NPOSIBACHUU (hoOTOMa-
repuasia 1o OJHOro M TOrO e 3HaueHUs KodYPPHIMenTa KoHTpact-
HOCTH 00€CNEeUnBaOT CBETOYYBCTBUTEILHOCTH, 3aMETHO OTJIMYALO-
LIMecs No BEJIMYMHE. DTO CNPABEMIMBO (KAK M B CJIy4de CTAHAPT-
HOT'O NMPOABJIEHU) il ONIPE/ICSIEHHON TEMNEPATYPbl U ONPEAEIEH-
HOW JUIN1€JIbHOCTH 00pabOTKHU. OTKJIOHEHHE KOTOPBLIX OT1 ONIU-
MaJIbHBIX 3HAYEHUI NPUBOIUT U K POCTY ByaJIU. H K YPe3IMEPHOMY
YBEJIMUEHHIO KOHTPACTHOCTH.

HanbGonee cTappli MeTOa 1OBBILIIEHUS YYBCTBUTEJIBHOCTH
IpUMEHEHUE OYEHL AKTUBHBIX TNposiBU1eNeH (Hanmpumep, Ne 11;
peuenT NMpUBeAeH B Tabia. 3) uan 1006aBOK CTEHHAIbHBIX PEaKTH-
BOB, 00JIEryalolMx BOCCTAHOBJIEHHE CKPhITHIX IIEHTPOB H300paxe-
HUSL (HALIpUMED, coJied ruapazuna). [Ins yMeHbIIEHUs Byasu
BBOTMJIM 3HAUUTE/IbHbIE KOJIMUECTBA OEH30TpUA30J1a, IIPUMEHEHHE
KOTOPOTO OBIBaeT 11071€3HO U Npu paboie ¢ APYIrUMH pelenTaMu.
OHAKO NMPOSABUTEJIH C THAPA3MHOM JIABAJIA CTOJIb KPYITHOE 3EPHO.
uTo H300paxkeHne ObIJIO HENPUTOIHBIM JaxKe /U1 KOHTAaKTHOH
HeYa'1u, a CBepXakTHBHbIE nposiBuTenu tuna Koaak [-82 npume-
HHMBbI TOJILKO JUISL OOpabOTKM NMJACTHHOK MJW (HOPMATHBIX TJie-
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HOK. Ha y3KkomnyieHOYHBIX HEraTUBax KauyeCTBO MOJIYHA€MOIro NpH
HTOM H300paXeHUs] TAKXKE OKa3bIBAJOCh MaJIONMPUEMIIEMBIM.

MH1epecHble pe3ysibTaThl MOJYYAIOTCS C MUPOrasjios-aMuao-
JIOBBIMH NpOaBUTENIMH, paboraromuMu 6eictpo (0.5-1 MuH npu
32°C); obpa3yrowuecs NpoAYKTh OKUCICHHUS nUporasiona 6iaro-
Japsi KeJNTON OKpacke YBENMYMBAKOT 3PGEKTUBHYIO MIIOTHOCTL
u3o0paxeHus. Ha HEKOTOPBIX TUNMAX HU3KOUYBCTBUTEJIBbHBIX POTO-
NJIEHOK YYBCTBUTENILHOCTD MOBBLILLIACTCS B 2—3 pa3a npu 10CTaTOou-
HO HU3KOH 3epHUCTOCTH. OJOHAKO W 3TOT CHNocod oOTolea B
HCTOPUIO, TaK KaK NUpOraios AeduiUTeH, OKpallUBaeT PYKU
W HeOe3BpeaeH I OpraHu3Ma.

B namum gHu HanbOosee 3pPeKTUBHLEIM CNOCOOOM «BBLITATMBA-
HUS» YYBCTBUTEJIBHOCTH CIYXHUT TO CAMOE BbIpaBHUBAIOUICE MPO-
siBJICHUE, O KOTOPOM Mbl Yxe ropopusu. Ilpu TakoM mposiBJICHUH
¢1a00 IKCMOHMPOBAHHBIE YYaCTKH M300paxeHUs (TeHH) MpOsiBIs-
IOTCSI MHTEHCHUBHEE, YEM CWJIBHO 3KCINOHMPOBAHHbIE (cBeTa). B
pe3ysibTaTe Nnpu HeOOJbILOM KOA(DPHUMEHTE KOHTPACTHOCTH TEHU
npopabaThIBAIOTCS JIydllie, YeM TpPH NPOsBJIECHHH B CTAaHAAPTHOM
periente. DTO pPABHOCH/ILHO YBEJMYEHUIO YYBCIBHTEJILHOCTH K
JIEHCTBUIO MaJjlblX KOJM4eCTB cBeTa (oOnacTh Hemojaepxkek) 6e3 ee
yBEIWUEHHS K AeHCT BUIO OOJBILKX KOJIM4ECTB OCBelIeHUs (001acTh
nepenepxek). B obnactu HeoaepkKek MOSBJISIOTCS HOBBIE Ae1aJlH,
a B o0jacTu nepeepkeKk Je1ajldi He CJMBAIOTCS B CIUIOLLHOE
HOYEPHEHHE U NOITOMY TOXE He Mcue3aroT. Bece 310 paBHOCHIILHO
YBEJIMUEHUIO PeaJIbHOM YYBCTBUTEJBLHOCTH TNPUMEPHO BJIBOE, 4
MsACKas rpajanus HeraiuBa M BbICOKAS MEJIKO3EPHUCTOCTb JAtOT
BO3MOXHOCTb MOJIyYaThb JOCTATOYHO OOJIbIIKE YBEJHWYECHUS TPU
nevyaTu.

JBYKpPATHOTrO yBEJHMYEHUs YYBCTBUTEJIBLHOCTH OOBIYHO HEIO-
¢Ta104H0. {19 MaKCUMaJIbHOTO «BBITSATUBAHUS» NPUXOAUTCS MPU-
MEHSTh HEYTO CPEAHEE—IOCTATOYHO AKTHUBHBIH TPOSBUTESb, HO
TAKOH, 4TOOBl OH B NMEPBYIO O4YepeNb BO3JIEHCTBOBAJ HA  00J1acTh
Hegoaepkek. XOTs KauyecTBO U300paXEHUsI HECKOJIBKO YXYIIIAeT-
Cs, TAKOM METON BCE e NPUMEHUM H s MajohopMatHbIX
naeHOK. TUNMMYHBIM NpUMepPOM SBASIOTCS GEHNTOH-THIPOXUHOHO-
Bble nposiBuTesu. Kak U OOJIBILUHCTBO MOJAHBIX HOBHHOK, (eHU-
JOH He onpapaaj CAUILKOM MHOroo0emarolnyo pekjaaMy, HO
NPOSIBUTENN ¢ (PEHUAOHOM AEHCTBUTENLHO NO3BOJISIIOT NOBBICUTH
YyBCTBUTEJBHOCTb B 4-5 pa3 npW YIOBJIETBOPUTEJIBLHOM KAUECTBE
U300paXKeHus, a 3TOro 4acto ObIBaeT BMOJIHE JOCTATOYHO.

Xoueics mnpejoctepedh OT 3alJykAeHWs, KOTOpoe HHOraa
MPUHUMAIOT 33 BO3MOXHOCTb NOYTH HEOTPAHUYEHHOTO «BBITSITH-
BaHus». Ecnu kaap 3aMeTHO HeloAepXKaH, HO CaMble IpKUe eTallu
CroxkeTa OblIM JOCTATOYHO SIPKUMH, TO Ha HEraTHBE NMPU OUYCHBb
[10JITOM TIPOSIBJIEHUM OHU MOTYT CTaTh YroJbHO-uepHbiMU. Ecin
CPaBHUBATD UX C Uy1hb 3aMETHOM MJIOTHOCTHIO HA MPOSABJICHHOH 6e3
«BBITATHBAHUA» IUJICHKE. TO MOXET NMOKa3aThCs. YTO YYBCTBUTEb-
HOCTh ¥BE.IUYHIACH PA3 B CTO. YBEL. YBEJINYUJIACH HE UYBCTBUTENIb-
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HOCTL (Ta peajibHasi 4yBCTBUTEJBHOCTb, KOTOpasi HYXHa 14
MPABUJIBHOW 3KCTIO3MIIMU). A JIHIIb IUIOTHOCTb SIDKMX CBETOB.
B TeHsX HMKAaKMX HOBBIX JCTajied He MOSIBUJIOCh, U OHM TdK U
OCTAJIMUCh HEMOIKCIIOHUPOBAHHBbIMHU. Beal TakUM «IIpreMoM» Jaxe
COBCEM HEJIKCIIOHHPOBAHHYIO IUIEHKY MOXHO C/ejlaTb TEMHO-Ce-
po#i, oxHako 3Ty oOulyl0 Byanb HHKTO HE MPHUHUMAET 3a poCT
YYBCTBUTEJLHOCTH. ..

Tenepb NOCMOIPHUM, KaK MNPAKTHYECKH MOBLILLIAIOT YYBCTBH-
TejbHOCTh. COCTAB COOTBETCIBYIOIUMX NPOSBHUTENEH MpUBEAEH
B 1aba. 3 [loBblleHHss B MOATOpa pa3a MOXHO AoOUTbCs Oe3
0ocoObIX XHTPOCTEH Mdaxe B CTAHJApPTHOM NOpoOsBHUTEJE (peuent
No 1), ecnv yBeNHMYHTL NPOJOKHTENBHOCTDL NPOSBICHUS IJIEHOK
tuna POTO B ABa pa3a MO CPABHEHUIO C PEKOMEHAYEMbIMHU Ha
ynakoBke mjeHkH. KoadduuueHr KOHTPACTHOCTH BO3pacTeT [0
1,1-1,3 (BMecTo 0,8 y «HOpMAaJIbHbIX» HEraTHBOB), HO HHOTAA,
HANpUMeEP NpPH CbEMKE B NACMYPHYIO NOTOAY, 3TO JIaXe€e MNOJIE3HO.
To e caMoe MOJIyYHTCsl, €C/IH BOCNOJb30BATLCA TOTOBBIMH OTE-
4eCTBEHHBIMH NposiBUTENsAMHE (peuentbl No 2, 3, 4), HO NpoaoJIKH-
TEJBbHOCTb nposiBienus 6yaet coorBeTcTBeHHO 200, 75 u 80% or
YKa3aHHOM 1A YIaKOBKE MJIeHKH (e NepenyTaiTe ¢ NpOJ0JIKUTEIb-
HOCTBIO, YKa3aHHOM Ha CaMOM MpOsIBUTCJIE, OHU Ppa3JIMYHbI!).
KoadduumeHT KOHTPACTHOCTH OCTAETCS MPH ITOM HOPMAJIbHbIM.

JocTHub ABYKparHoro MoBbILLIEHUS] YyBCTBUTEJBLHOCTH TaKxke
Hecioxno. B peuentax Ne 3 u 4 ynnunuTe yka3aHHYIO Ha YIAKOBKe
IUIEHKH MpoaokuTesbHocrb B 1,1 u 1,3 pa3a cOOTBETCTBEHHO
(xo3pduumeHr KOHTpacTHOCTU Bo3pacTeT jio 1,2). A ecin nyxen
MSATKHH HeraTuB (KoH(uunueHT KOHTpacTHOCTH 0,7), Bocnoib3yi-
TeCh BbIPAaBHHUBAIOLIMMH nposiBUTEssMU: peuent Ne 6—o1 10 no 15
muH, peuent Ne 7-ot 12 no 20 muH, peuent Ne 10—o1 14 o 20
muH npu 20 °C.

Tounas npoAOMKUTENBHOCTb OYAeT 3aBUCETb OT IJIEHKH (H4eM
OHA YYBCTBH'I€JIbHEE, TEM JOJIbLLIE €€ HYXXHO TIPOSABIIA1D), 4 TaKXke
OT KeJIAeMOMH CTENeHU «BblrSITUBAHUS». BblpaBHMBarollee ACHCI-
BHMC BO3pACTaET, €C/IM 11posiBUTeNb Ne 6 BaBoe pa3O0dBUTH BOJOH
H YBCIUIUTHL MPOAOJDKUTENBHOCTL 0b6paborkm B 1,3-1,5 pa3sa.
OTiM4HbIE pe3yabTaTbl Jlaer yke 3HakoMbli BaM Poaunan npu
pazbaBaeuun | + 60 n BpeMenu nposiienusa 30-35 MuH: Y aoben
U nposBuicb Ne 12 npu npoao/DKUTEILHOCTH MpOsBJIEHUs 15—
18 MuH M 22-25 MHH AN HU3KO- U BbICOKOUYBCTBUTEJIbHBIX
IJIEIOK COOTBCTCTBEHHO.

B 4eTblpe-uecTh pa3 MNOBBICUTb YYBCTBHUTEJIBHOCIB MOXIIO
B (DEHUION-TH/IPOXUIOHOBbIX NMPOSIBUTENAX NPHU YBEITHYEHUH NPO-
JNOJDKUTEJIBHOCTH nposiBiicHUs o 20—40 muH. [lpakTuuecku omn-
paBaa ce0s peuent Ne 5. B HeM HaujiyulllMe pe3ynbTaThl JOCTUTA-
IOTCS Ha BbICOKOYYBCIBU1EABHLIX MeHkax npu 22 °C u pasbasne-
nuu nposasutens | + 1. B Hepa304aBIEHHOM NPOABUTENE HYXKHO
nposBasib 12 -13 MuH, B pazbabnesnom 19-22 mun. Kosdduiu-
eHI KOH1PacTHOCTH ocTaeTcsi HeBbicokuM (0,7-0,8). T1pu noswiiue-
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Tabauna 3. ﬂpmlmn'eﬂu, NOBBINAKIHC CBCTOUYBCTBHIECALHOCThH dJO'l'()IlJl(‘H()l\‘

CoaepKaKIe PEAKTIIBOB MPHBCIACHO A | 1 pacTBopa

Peuert

Hazseanmne

CocTus

Coaep-
KAHHC.

No

No

76

[V}

6

<

Cranjaptabiii Ne 2

MeTo:1-1 W/ IpOXHHOHOBBII

MENKO3EPHHCTbIH TOTOBbIH

detu0H-T HIPOXHHOHO-
Bblil MEIKO3ePHUCTbINA
1'0TOBBI

MeTonRoOBLIE MeJIKO-
3ePHUCT b ['OTOBBIN

DCHUIOH-THIPOXHHOHO-
Bhiil OO

DeHUAOH-TTHIIMHOBbIH

d)CHH,]OH-l‘MIlp()XHHOHO-
Bbli (LleapuHckoro)

Me ro1-ruApOXHHOHOBbIN
I1B-4

MeTo.1-ruIpoXHHOH-
[TW1IMHOBBIIA

10 Kogak A-76

McTon
Cyabhut natpus 6¢3B.

KapbGonat natpus 6¢3s.

bpomua kasms

MeTton

[MMApoXHHOH

CyanhuT natpus 6¢3s.
TerpabopaTt HaTpus
bpomua kaqus
I'apoxuHOH

Deuuaon

CyanduT HaTpus 6¢3B.
Terpabopat nHaTpus
bpovua kaius

McToa

Cyabput vatpus 6c3B.

KapboHat natpus He3s.

bpomua kazus
MaapoxuHoH

DeHnnoH

Cyabdut HaTpus Oe3s.
TerpabGopar Haipus
bophas kuciorta
bpovua kaous
denunaon

e «@oto»
Cyabdur Hatpus 6e3s.
Terpabopat HaTpus

Kapbonat HaTpus 6c3B.

MuapoxuHoH

DeHHAoH

Cyabhu1 Ha1pus 6e3s.
Terpabopat HaTpus
bpoMu1 Kaaus

Meioa

[CMApOXUHOH

CyabhuT HaTpus Oc3B.
MuapokcHa HaTpus
bpomua kanus

MeToa

IM'uapoxuHoH

" mums «@oTton
CyabhuT HaTpus Oc3n.

Kap6onaTt HaTpus Ge3s.

JlumoHHaa kucioTa
bpomMua kanus

MeToxa

[MuApOXHHOH

Cyabhut Ha1pus 6e3s.
Terpadopat HaTpus



Mpodo.ncenue mad.i. 3.

Peueirr Hassunme Coclas Co.ep-
KAUHE,
T
Ne 11 Ko:tak J1-82 Merano.1 48 M1
Meron 14
Muapoxunon 14
Cyandur Hatpus Oe3B. 52,5
IN'uapokena Harpus 8.8
bpomua kaamsg 8.8
Ne 12 MeTo10RbI1H KOHIKCHTPpU-  MeTodl 10
POBaHHbLA (nepe.t uc- Cyandur vatpus O6c3B. 60
0b30BanueM passecTi  KapOoHatT Hatpus Oe3B. 90
BO/10il B COOTHOLUCHUH bpoMuna ka.us 2
t+106)
Ne 13 DeHUAOH-THAPOXHHOHO-  [TUAPOXHHOH 3.5
BbI Meruadenuaon 0.15
Cyabhut natpus oe3s. 50
Terpabopar HaTpus 3.5
bopuas kuciaorta 1.8
bpoMmuAa Kasims 0.5
BensoTpuaso. 0.05
Ne 14 (DCHH 01T THTITMHOBBII MeTuatpeHuaoH 0.2
e «doro» S
Cy byt Harpus 6¢3B. 46
KapOounat Harpus 6¢3B. i
BensoTpuaso. 0.05

HUM TeMinepatypnl Boite 22 °C 3aMe1H0 YBEJIMUMBAETCH Byasb. B
o,inoM Oauke (350-400 mir) pa3zdaBiieHHBIM IIPOSBUTENEM MOKHO
o6pabotath TpH renku. [pu nocrosumnoi pabore ya106H0 N0JIb-
30BA1bCS NOJKpErUIsounM pacrsopoM. Ilpuseaem coctab noj-
KPEILISIOLIErO pacTBOpa JUls peuerrta Ne 5:

Cyantur HaTpus 6e3s. 105
I 'napoxuHon 7r
Terpabopat HaTpus 6r
bopHasa kuc:tora 41
DeHAOH 02r
Boaa Hdo | a

HobaBnsoT 3TOT paciBOp 10Cie MPOSBIEHUS 1pex ILIEHOK
C TAKUM pacueToM, u100bl 00beM pacTBopa B Oauke OCTaBaJICS
noctoaiHbIM. Ecin ucnonb3yeTcs pa3baiieHHbIH NPOsSIBUTEND, TO
W [OAKPEIUTEND HYXKHO pa3OaBUTh BOKOH B COOTHOINIEHUH | + 1.
Pabouuit pacTBop MHOIIa MPUXOAUTCA (UIBTPOBATbL, TaK KAk
00pa3VIOUIMACA TIPH IIPOSIBJIEHHU OCAJ/IOK 3aTrps3HAET HETraTHUBLI
Kak ocHOBHOH., TaK W INOJKPEIUISIOIIUNA PACTBOP TOTOBAT OAMHA-
KOBO: CyNb(pHUT HATPUS M TUAPOXMHOH pACTBOPSIOT OT/ENbIO
B 0.7 i Teruioit Boasl (35-40°C). B 0.25 n ropsiucit Boab! (He BbILIE
70 °C) pacTBOpSIOT I0CJEIOBATENBLHO TeTpabopaT HaTpHus. Gop-
HYK KHUCJIOTY, OpPOMMJA Kajiisi W. Hakouel, (DEHHIOH, KOTOPbIi

77



pACTBOpPSIETCS JIOBOJILHO MeuieHHO. PacrBopbl CMEIIMBAIOT U
JonuBarT BoAol mo 1 .

Eciiu 3TOT 11pOSBUTENb MOHPABUJICS BAM HACTOJIBKO, Y10 BBI
cobupaerech oOpadaThiBaTh B HEM TJIEHKH U 0e3 «BLITATHBAHMSI»
YyYBCIBUTEJbHOCTH, TO NPOSABIISIHTE HU3KOUYBCTBUTENBHBIE MJICHKH
B Hepaz0aBiIeHHOM paciBope 3,5—4 MUH, a B pa3baBieHHOM 8 MUH,
BLICOKOUYYBCTBUTEbHbIE — COOTBETCTBEHHO S M 8 MuH npu 22°C.
Peuent Ne 10 Takxke AdeT HA COBPEMEHHBIX TUIEHKax 4-KpalHOe
YBEJIMUEHHE YYBCTBUTEIBHOCTH, €CJIH NPOABAATEL 22 -28 MUH TIpH
20°C. OaHako 3TOT NPOSBUTENb OBICTPO HCTOLIAEICH, H NIPOHOJI-
KHICHBHOCTS, TPOSBJICHUS MOCACAYIOUIMX TMJIEHOK MNPUXOIUTCS
yBeJauuuBaTh Ha 15-20%.

[MpeacTaBUM, YTO BaM HEOOXOIUMO «BBLITAHYTB» UYBC1BUTEJIb-
‘woctb B 10 pa3. He 3a0wiBaiiTe, UTO 3TO yXe Npeaes U OTJIUYHOLO
No K44eCTBY HM300paxkeHUs xAa1b He npuxonurcs. [lpossusitie
B peuente Ne S ot 30 mo 40 muH, B peuente Ne 8- 0T 22 7o 30 MuH,
B peuente Ne 9-okosio 40 mul npu 20 °C. das npossurens Ne 13
1pebyetcs 30 muH, a mis nposButess Ne 14— oxosio 40 MUH nipH
23°C.

[Mocnenuuii peuent gaet OoJiee MATkMe HETaTUBBl U obecne-
4YpuBaeT 60JIee MEKYIO 3€pHUCTOCTD. McTolaeMocTs nposBuTenei
Ne 13 u Ne 14-8 nyeHok B | s pacTBopa, MU ITOT MNpenaes He
PEKOMEHAYETCS MPEBLIIIATS.

Kak BuauTe, BO3MOXHOCT€H NOBBICUTHL YYBCTBUTEJBHOCTD ILJIE-
HOK JOCTATOYHO MHOTO. YUTATEb U CAM MOXKET NMO3KCIEPUMEHTH-
pOBa1h, NpUUYEM Takasi JEOOO3HATEBHOCTh ONPEIEJEHHO NPUHO-
CHUT OOJIbIlE NOJIb3bI, YeM BbIAYMbIBAHHE COOCTBEHHBIX COCTABOB
nposiutesieid. Ecu cMIIKOM 3aMETHO BO3pAacTaeT Byallb, B Npo-
ABUTEJIN MOXHO M00aBaATh npuMepHO 0,1 T densoTpuasona Ha | 7
pactBopa. OgHakO NpU 3TOM YBEJUYUBAETCH KOHTPACTHOCTHL H
3aMETHO NAJ4eT COCOOHOCTD NIPOABUTENSA «BBITATUBATBY TJICHKH.
[Mpouecc NposBIEHUA YCKOPSAETCS U NMPU NOBBIIUEHUH TeMnepary-
pul. B ctanmapTtHOM nposiButesie 4-KparHoe NOBLIIIEHUE YYBCIBU-
1eJIbHOCTH gocTuraetcs 3a 6 muH npu 35°C. IlpensapuresbHo
IIeNiKy chneayet 3agyouts (HanpuMmep, 5 MuH npu 20°C) B TakoMm
pac1Bope:

KapOGonaTt narpus 6e3s. 10r
bensorpuazon I5r
dopmaiun 12 M2
Bona Ho 1 x

Hns dopMaTHBIX MJIEHOK M IUJIACTHHOK 3hdEeKTUBEH peLent
Ne 11; B Hem nposiBisitoT S muH npu 20°C. Tlpu nossllneHUH
temneparypbl go 27 °C ¢ npeaBapuTeNibHBIM AyOsieHHeM JUTUTEb-
HOCThL OOpaboOTKH MOXHO COKpaTUTh 10 1.5 MUH WIM Xe 1IpH
HPEKHEM BPEMEHHM MOXHO JOCTUTHYTb «BBITATHBAHUS» 110UTH B 10
pas.
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[MToBbiLIEHAE YYBCTBUTEILHOCTH IPEACTABIIsAET GOJBILON UHTE-
pec u s KuHOAroOuTenel, KOTopble CHUMAIOT Ha obpainaeMyio
IUICHKY, MOJly4dasi OpsiMO HA HEW €TMHCTBEHHBIN 3K3eMIISIp MO3UTH-
Ba 0e3 pgonosHMUTenbHOW mnedaTd. OHU He MEHEe 4YacTo, 4eM
doTomobuTenH, CHUIMAalOT NPU HEAOCTATOYHOM OCBELLEHUU WITH He
UMEIOT BO3MOXHOCTU OOECNEYUTh HYXKHYIO IKCMO3HUUHNIO, TaK KK
BbIIEPKKA B HMX Kamepax oObiHO noctosHHa (1/30—'/s0 ¢). a
MaKCUMaJIbHbIE Ot HOCUTELHbBIE O1BEPCTUSI OOBLEKTUBA He OOJTbILE,
yeM y ¢oToannapatoB (1:2 uau 1:1,7). CamMslit npocTodl NyTh --
BOCTMOJIb30BATLCA OOBIYHBIM CTaHJAPTHBIM PEXUMOM 00paboTkH
no Meroay oOpaieHusi (OH TPUBEAEH KaK Ha BKJAJBINAX K
yepHO-6esbiM oOpalaeMbiM TJIEHKaM, TaK M B MHCTPYKUMAX K
COOTBETCTBYIOIIMM HabopaM XMMHKATOB), YBEJTHYUBAS TPOJOJIKH-
TeJILHOCTB nepBoro nposiacHus. Ha nienke OY-200 nns noswiine-
HHUSl YYBCTBUTEJIBHOCTH BJBOE MPOAOJIKUTENIBLHOCTb HYXHO YBE/IH-
yuTh B 1,3 pa3a, Ans NOBBILICHUS B 4€ThIpe pa3a-B 1.65 paza,
a JUIs TOBBIIUEHHS B 1ectb pa3—B 1,8 pa3za. OnmHako uoreps
Ka4eCcTBA HA Y3KHUX JIOOUTEIBCKUX KHHOIUIEHKAX OYEHh 3aMETHA,
U 3J10ynoTpebasTh TAKUM NPOIECCOM He clieayeT. boJiee BBICOKOTO
KA4YeCTBa MOXHO JOOMTBCS, €CJIU BOCMOJIL30BATLCS CrELUalbHOM
peuentypoil, npeanoxeHHo A. TlpoxopoBbiM.

ITepBobIit NpOSBUTEND:

CynsthuT HaTpHa 6C3B. 25r
DEeHUAOH 02r
I'MapoxXHHOH 5r
KapOoHaTt HaTpus 6e3B. 50 r
Bpomuna kaaus 25r
BeH3oTpuason, 1%-it pacTBop 6 M
Bona Ho | a1

[TponomKUTENEHOCTD MPOSABJIEHUS B CBEXEM MPOSIBUTENE Tjle-
HOK CpeJHEeil 4YyBCTBUTEJLHOCTH—25 MHUH H IUIEHOK BBICOKOM
4yBCTBUTEJbHOCTH — 30 MUH. UyBCTBUTEILHOCTE MOBBILLIAETCH B 6—
8 pa3. [Jns nonydyeHUs HOMHHAJIBHOII CBETOYYBCTBHTEJBHOCTH
nposBisitoT 4—6 MUH; nocyie nposeiaeHus B 1 o 150 M 16-munnn-
METPOBOH IMJIEHKH NPOJAOC/DKUTEIbHOCTh YBEIUYUBAETCs g0 12 16
MUH.

O16enuBaromuii pacTeop:

JuxpoMat kanus 10r
CcpHast KMCJIOTa KOHIL. (MA0THOCTL 1.84) 10 M
Boaa Ho 1l n

OcBe1sAI0UIKA pacTBOp:

CyabduT HaTpHus GeaB. 125r
CepHas KHCII0Ta KOHU. (MI0THOCTHL 1.84) 1,75 mn
Tuocy1ehaT HATPHA KPHCT. 20r

Boaa Ho 1 n
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Ocsetastor 4 mun upu 20 C; JuIs 1OBBILEHHS YYBCTBUTED-
HOCTH 34 CUET YACTHUHOTO OcnabeHHst HETATHBHOIO U300paXeHHs
JUIMTEJILHOCTBL OCBETJIEHUS HYXHO YBCUMUUTL JIO 7 MHUH, Clield,
uTOOBI HE HAYaJM Ucue3aTh jetann B Teusax. [Mocne obpaboTku
130 M 16-MHILTUMETPOBOM TIJIEHKH 2TO BPEMS YBEJIHYUBAETCH J10
15--20 Mun.

Biopoe nposiBaeHue. npoMbiBKH M (GUKCUPOBAHHE He O1JHYa-
H1CSl O CTAHAAPTHOTO NpoIecca.

[Tonb3ysck penenTaMu, NpUBEIeHHbIMHU B TabJl. 3. He 3a0bIBaii-
TE€. YTO COAEPKAHNE BELICCTB YKA3aHO JUIS | Ji TOTOBOrO paciBopa.
[Ipn npuroTossienun nposBUTE s OEPUTE TIPUMEPHO * ', TIOJIHOTO
o0beMa BOJIbI (0K0s10 750 M) M Mocsie pACTBOPEHUS BCEX peaK1H-
BOB OOLIMA 00BEM. KaK M OOBIYHO. jloBOAMTE /10 | M.

BCEr4A rotoBbln KOHUEHTPAT

Yirast o npossiiene PoauHal, Bbl. HaBepHoe. yOe/MIINCh, KaK
y100HO paborath ¢ KOHIEHTPUPOBAHHBIMH (MJIM, KdK HUX elle
HA3BIBAIOT, 3aNACHBIMH) paciBOpaMu. MUHHMYM MOArO10BH1E/b-
HBIX Omepanuil. cTabuabHOCTL paboTbl. Manble OOBLEMBI - BCE 310
JICJTAET 3AMACHBIE PACTBOPBI OYeHb YIOOHBIMH JUIsi IPUTOTOBJICHHUS
padounx pacIBOPOB B YCIOBHUSX JKCIEINIMH, KOTIa HYXHO ObICT-
PO NOJYYHTH pe3ybTaT. B npakiuke mrobuTteneit yruM pacrBopam
TaKxKe cilefoBaso Obl Urpalh 00jee 3HAYUTEILHYIO POJIb,

Poaunajl. ecTecIBEHHO, HE €MHCIBEHHBIH KOHIEHTPUPOBaH-
Heiit nposButeinb. Hapoanoe npeanpusitue OpBO BbINyCKaeT B
BUE KOHLEHTPATOB TAKKE YHHUBEPCLIBHBIA MeroJl-rHIpOXHHO-
HOBBII nposasuTens M-H 28, nposiBUTeNnb IS (hOTOTEXHUYCCKUX
MaTepuanoB A 87. 103uTHUBHBI nposiBuTelib E 102, KOHIEHT pATHI
A 190 u A 290 ansa ckopoctHON 00pabOTKH OyMar B MPOSABOUYHBIX
MAILIUHAX, PENpoOAYKIIMOHHBIM KOHIPACTHBIM nposBuTensp A K2
M HEKOTOpbIE DPACTBOPbI A 0OpabOIKK IBETHBIX MATEpPHAJIOB.
[Tono6Hble KOHIIEHTPATHI, B TOM YHCJIE€ U [UIS IIBETHOH 0OpaboTKNM.
CTAJIM BBINYCKAThL U Yy HAC.

3ason Puan Beinyckaet B neGonbliux (dakoHax (o 20 M)
XOPOIIO 3APEKOMCHIOBABILINI ceOsl BRIPABHUBAIOILMHA NPOSIBUTEND
Juis ManopopMaTHbIX naeHok. OH UMeeT TakOH COCI4B:

Cy.ibur natpus 6e¢3B. 1251
Mnapoxunon 161
Kapbonat narpus 6¢3B. 60 1
BpomMua kams 9r
Benzorpuason 31
PCHUAOH WAH MCTHAGEHHAOH Ir
Boaa Ho 1

Hobasus k 350 Ma kunsueHoi Boabl 20 M. 3TOTO KOHIEHTpAa-
Td. Bbl NMOJYYHTE PAOOUNH PACTBOP HEOOXOANMONH KOHIEH TPAIHH,
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Eine oauun KOHLEHTPAT I103BOJIACT YBCJIHWYHUTb CBETOUYBCTBH-
TECJIBHOCTHh IIJIEHKH pa3a B YETBIPE, €ro COCTAB 6osee CJIIOXKEH:

MeTtoun 5r
Cynabdur HaTpus Oe3B. 100 r
IT'HpOXUHOH 5r
DeHuaoH 05r
TeTpabopaTt HATPUS 20r
Muuun «@oro» Ir
Boaa o I n

ITpu pazoasnennu | + 9 u npu 20°C mnenku ®oTo-32 nposis-
astotca 18 muH, PoT0-65-20 MuH, PoT0-130-22 Mun u Po-
T10-250-24 muH. B omHoit mopuuu pabouero pacrBopa MOXHO
NpOSIBUTH 3 MJICHKH, HE MEHSISl MPOOJIKUTENLHOCTb MPOsABIEHUS,
MOCJIE Yero 3Ty MOPLHI0 HYXHO BbUTHTH. COXpaHHOCTHL paboyero
pacTBOpa —CyTKH. YACTUYHO MCMOJIb30BaHHOro —2 4. KoHUEHTpa1l
xpauutcsa Ao 2 net. IlposBuTtens ocobeHHO peKOMEHIyeTcs s
OPOSIBJIEHUS [IIHPOKUX MJIEHOK POJibQHIIbM, IPH MOSABIEHUH ByasIH
Ha | j1 pabouero pactsopa ciieayet A004BUTh 3 T OpoMHIa KaJHUsl.

MHorue 3anmacHele pacTBOpbI coaepxaT TIHUHH «Doro», u
Cpe/ld HUX HA MEPBOM MECTE HAXOMMTCH M3BECTHAS C Havaja BeK4,
kak U Pomunan, xamnga INobis. DToT novieHHBIR 10 BO3pacly
OPOSIBUTESh OCTAJICS, MOXaJyH, HEenpeB3OHACHHBIM HO YUCTOTE
W HEXHOCTH AaBaeMoro uM uiobpaxerus. PaboTasi oueHs MeieH-
HO, OH MO3BOJIAET MOJIy4aTh HOPMAJIBHBIE MO MJIOTHOCTH HEraTUBBI
B CJIyYasiX, KOT/1d HEM3BECTHO, CHUMAJICS JIM ITOT KaJip € NMpaBHIIb-
HOIl 3KCIO3MUMEN; NPUMEHUM OH W Ui 00paboiku doTobymar.
BoT Kak OMMCBIBAET €ro MPUTrOTOBJICHHE CAM aB1Op B CTaBIUEH
oubsimorpaduyeckoil penkocibsto kHure «llposiBieHHe HEra1uBOB
NPy HEYBEPEHHOCTU B MpaBUJibHOH 3kcnozuuuu», CankT-IleTep-
oypr, 1908 r. (xonuuecTBO XxMMHKaTOB nepecuutaHo Ha 100 mn
BO/Ibl):

«3anacHbId pacTBOpP MPUTOTOBJISETCS B CHUJIbHO KOHUEHTPUPO-
BAHHOM KalltHeobpasHoMm Buae, st vero B 100 kyd. caHr.
ropsucit TUCTHITUPOBAHHONH BOMABI pacTBOPSAIOT criepBa 62 I' KpHUC-
TAJUTMYECKOTO CEPHUCTOKHUCIIOTO HATpHs, 3aTeM 25 I IiUuMHA U
nocsie toro 1251 yrnekucnoro kamus (notawma). Iloratn HyxHO
BCHINATHL CIIEPBA [TOHEMHOTY, MaJIEHbKAMH MOPLUUAMH, TdK KaK OPH
€r0 pacTBOPEHUH KUJIKOCTh CHJIbHO MEHWICH OT BBLIEJICHHS YIJie-
kuciioro rasa. Bo BpeMs npuroroBaeHHs pacTBOpa cleayeT Moj-
JIEPXUBATH MOBBIIIEHHYIO TEMMEpaTypy. IJIs 4Yero CTaKaHuuK ¢
paciBOpOM CT4BAT B Kakoi-HUOYyAb cocyd € HaJMTOH B Hero
ropsiucit Bomoit. [lojlyueHHYIO KalMueoOpa3Hyr CJIETKa JKeJTo-
BATOrO LIBETA XHUAKOCTh Ul YJI00C1Ba MOJIb3OBAHHS U XPAHEHHUS
MOXHO pa3jiTh M0 HeGOJbIWINM CKISIHOYKAM BMECTHUMOCTLIO B 3
Ui 5 ky6. CAHT. (HAIPUMEP, U3 MOJ FOMEONATHUYECKUX JIEKAPCTB
1 ToMmy nomoOHoe)». B npyroMm pykoBoacTBe TOIo Xe BpeMEHH
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YToObl KOHIICHTPHPOBAHHbBIE 3ATIACHBIC PACTBOPBI

XPAHHIHCh 10biIC. NMOCTAPANTECh JIEPKATL UX B

3ANOTHEHHBIX A0BCpXY OYThLIsax. CeUNaTbHbIC TTO-

JIMITH.ICHOBBIE €MKOCTH TIO3BOJIAIOT BBIIABH1b U3-
THINHAE BO3AYX

JOOABNSICTCA, UTO «JUJIsl  PaciBOpeHUs
‘ yao0Hee Bcero OpaTh AOCTATOYHO OO0Jb-
} Uyl 3MaJIipOBAHHYKO MOCYJy, B KOTO-
po¥l cMemWBaHWE NMPOU3IBOAUTL YIOOHEE,
TTonyuael1cs MOTOYHOBHHOE, TYCTOE Be-
IIECTBO, KOTOpoe nepea ynorpebdiieHueM
CHICAYET KaXIblil pa3 CHJILHO BCIpSAXU-
BaTLy. Jlns npossiieHus hopMarTiibix He-
raTUBOB (MJIACTUHKU U (POTOMJIEHKH) MpO-
SBUTC/Ib pa30aBnsiiol BOAOH: it HOp-
MaJIbHO 3KCMOHUPOBAHHBIX — 15-10 YacTs-
MH, UepeAepXKaHHbIX—10-F0 yacTaMU U
HEJIOJEPKAHHBIX — 30-10 4aCTSIMU, NpUUYEM
B MOCJIEJIHEM cJiydyae Ha Kaxable 100 mu
pabouero pacTtBopa J00aBNSAOT 4 MIl
10%-ro pactBopa ruapokcuaa HaTpus. Bpems nposiBnenus Hera-
1UMBOB JUIMTEJILHO U onpeJenisieTcss npobHoit odpaborkoii. B npo-
apuTene (npu pazbapiaeHun 1 4+ 30 u OGe3 moOaBlEHUS €IKOTO
HaTtpa) ¢ ycnexoM MOXHO o0padaThiBaTh W MajiopopMaTHbIC
mieHkd. Jns oO6paboiku ¢oTtobymMar KOHIIEHTpAT pa3BOJST B
cooTHotenuu 1 + 20.

— e o

Hoaeznwlii coser. Bo éce homozpaguueckue peyenmsi §Xoouii
peaxkmue, nHasvigaemuii ceivac Iauyun «@omor. Eco mounoe
XUMUYCCKOE HA38AHUE - N-2UOPOK CUPCHUAC AUYUH U.TU N-2UOPO-
Kcugenuaamuuoykcycnas kucioma. Iauyun «Pomo» ne c.ie-
ovem nYmMamo U mem 60.4ee 3AMEHAMb €20 8 DeYenmype cayoi
AMUHOYKCYCHOU KUCAOMOU, KOMOPAA, COOCIMECHHO, U HOCUN
XUMUYECKOe HA38AHUE «2AUYUHY UAU «2AUKOKOAN.

Eme oaun KOHHCHTPAT BBIPABHUBANOINCTO MPOABHICIIA IS
MJICHOK C TJIMIHUHOM BbITJIAAUT Tak:

CysbhuT HaTpus 6e3B. 60r
I"anups «PoTto» 251
Kap6onat natpus 6e3B. Nr
Boaa Hotn

Kak BuanTe, 72TO JHmb HeOOnbllas MeHeEE KOHIEHTPHPO-
BaHHAsh MoOJU(UKALUA «KAMIUIb», pabo4yuil pacTBOpP COCTAB-
asroT, pasbaenss konueHtpat | + 7. Temneparypa obpaborku
oOBbIYHast. MPOAOIKHUTENLHOCTD NposiBieHuss 10—12 MuH. Becsh-
Ma yA0OHbI U KOHLEHTPATHI, KOTOPbIE TOTOBAT B BUIE JIBYX UJIH
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DoJiee 3411aCHBIX PACTBOPOB; OHU MOTYT XPAHUTLCS [0 HECKOJIb-
KUX MecsineB. Bor onuMH w3 peuenTtoB (nposiBuTens botiepa),
KO10pblIi B 110JITOpA pa3za IOBBIIACT YYBCTBUTEJILHOCTDL ILICHKH
M obecreuuBaeT 110JIyY€HUE HETaTUBOB C LIOBBIIIEHHOH PE3KOCTHLIO
M TIPEKPACHOW JICTAJIMPOBKOM.

3anacuoii pactBop Ne 1:

Meroa St

Cybhut Ha1pus Oe3s. 25r

bopHas kuc.10Ta 3r

Bo1a J1o 0.5 1
3anacHoii pacrsop Ne 2:

Kapbonat xaans 30r

Boua o 0.5 a1

PaGouuii pacTBop 1oayuarT, jsodasiss x 900 ma Boabl 50 M.
pacrsopa Ne I u S0 mn pactBopa Ne 2. Boma moiukHa Obltb
oC1yxXenHas KMIsiuCHAS WJIM JIMCTHJLTMpoBanHas. Pabouuit pacr-
BOp UCTIOJIBL3YETCH OANOKPATHO; HPoABIstoT 15— 18 mun npu 20 °C.

Mponosxas WATH 110 MyTH NPUTOTOBJEHUS KOHIIEHTPATOB,
MOXHO CO3/1a1b U COBEPIIIEHHO YHUBEPCAJILHYIO CUCTEMY. HIPUTO-
HYK Ui CcaMblX pa3HOoOpa3nbix (otopabor (mpeiutoxenue
M. S1. UyaHnosekoro). OHa no3BoJisieT U3 YeThIpeX 3anacHbIX pact-
BOPOB TyTeM KOMOMHALMM pa3jMYHBLIX HMX KOJMYECTB ObICIpO,
MHOTJIA J4Xe B XOJ€ TeKyIeld padoThl MOJydyaTb NPOSIBUTEIH
C OYEHb PA3JIMYHLIMU CBoicTBaMu. Bor peuenrtnl 3TUX pacTBOpOB
(B pacuete Ha | 7).

Pactop Ne 1: Metoa 20r
Cymshur 65 v
HaTpHS OC3B.

Pacteop Ne 2: T'napoxuton 20r
Cynbgur 85r
HaTpus Oess.

Pactsop No 3: Kapbonar 154 ¢

Hatpus 0e3B.
Pacreop Ne 4: Bpomuj kanus 100 r

Kaxabii U3 3TUX paCTBOPOB COXpAHsAETCS HE MEHee 110J1y1'0/1d,
4 COXPAHHOCTb PACTBOPOB OpoMua kasus ere OoJibiie. Paboune
pacTBOPbI TOTOBAT U3 3ATIACHBIX HEMOCPEACTBEHHO liepe/l ylloTped-
JICHUEM, 1IPUYCM HauOoJIbIllee YMCI0 KOMOUHALMN CylIeCI BYeT i
IIO3UTHBHBIX TIPOSIBUTEJICH.

CTta”papThbli nposButens s 6ymar (Ct 1) roroBurcs clies1y-
wuM obpasom (1 1 pabouero pactBopa). CMENIMBAKOT 3a11aCHBIE
pactBopbl: No 1-50 M, No 2—-250 mn, Ne 3—-130 mu, Ne 4 10 m;
aobasitor 560 M Bosibl. [ TOMHOro co0110A€HUS peLEnTyphl K
JTOU cMecH MOXHO 100aBUTh 1.75 r cynbduTta narpus 0e3BONHOIO
(310 11e 00s3aTeNIbHO, 1aK KaK Xapakicp padolbl pacTBOpd OT
Y1OrO UPAKTUYCCKU HE MCHSETCS).
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Huxe npuBeneHb! peHenTh! MATH Pa3JIMYHBIX MO CBOHCTBaM
NO3UTUBHBIX NPOABUTENEH (B MUJUIMJIMTpax M3 pacueta Ha | i
TOTOBOrO pacTBOpa):

3ai1acHbIC PACTBOPEI

Xapakrep AeHCTBHS FOTOBOTO Bo.a,
paboycro pacTeopa Ne 1 Ne 2 Ne 3 Ne 4 Ne 4 Ml
(M) (B Kan:isx)
OueHb MATKH 200 150 3 60 650
Msirkuit 200 50 250 6,5 130 500
HopMaabHbiii 90 230 230 100 450
KoHTpacTHBIi 100 350 200 6 120 350
OcobOKOHTpaCcTHLIH 20 700 150 15 300 150

VckopeHubiit nposButesb YII-2 rorosaTt tak (1 i1 pacrsopa):
No 1-250 mu1, Ne 2-300 m, Ne 3-200 mur, Ne 4-60 M1, Boaa -
190 Mn. Xopouio npopabaThIBAOLIMA AeTATH NO3UTUBHLIH 11pO-
SIBUTEJIb C TIIMUHHOM «DOTO» U3 3TUX pACTBOPOB NMPHTO10BJIAETCS
cieayrouiuM obpazoMm (1 1 pactBopa): Ne 1-55 mur, Ne 2-275 mu,
No 3-210 mn, Boxa 132 mu1, nociie 4ero pacTBopstoT 5,5 T TiHuu-
Ha «®oto» u gobasasroT 300 M1 Boabl M 28 M1 3anacHOro
pactBopa Ne 4,

VYnpouaroTes Npu DTOM U ONepaluy MNpUTroTOBJIEHUS HETATHUB-
Hbix niposiBuieed. CTaHIAPTHBIA NpOSBUTENb st O1OMIIEHOK
(Ct 2) rotosures Tak (350 M pabGouero pactopa): Ne 1-140 mu,
BoJIa —90 Mu1, pacTBOpurb CynbdHUT Haipus 0Oe3B.—-35T, Ne 3-
13 mu1, Ne 4-9 M1, Boma - 100 mur.

Just 0o0paboTku r1uieHOk MHUKpAr, [pe/IHAZHAYEHHBIX LIS
LIl PUXOBBIX PENPOAYKLUHH, IPOSABUTENbL UMEET TAKOH COCTaB (Ha
1 1 pabouero pactBopa): Ne 1-50 mur, Ne 2-250 mm, Ne 3-130
M, Ne 4-20 mu, Boga —550 mul.

Hpyroii cneunansHbiii npossutes (OT-2) ans ¢poroTexHUuqec-
kux neHok tuna ®T-20, ¢ koTopbIMHU nipuxoauTcs paboraTe Npu
OCYIIECTBJICHMH CNEUMATBHBIX METOJOB MevaTH (HanpuMmep, H30-
reaun): No 1-250 M, Ne 2-300 mu1, Noe 3-200 mu1, Ne 4-60 mm,
Bosa —190 M.

D1UM HE OTpaHUYHUBAETCS YHHBEPCAJBHOCTHL MPUMEHEHHS OIH-
CAHHBIX 3AMACHBIX PACTBOPOB, TAK KAK HMX COOTHOLUEHHE 15
NPUTOTOBJIEHUs paboUero pacTBopa NpaKTHUYECKH JAFOOOTO METOJI-
TMAPOXUHOHOBOTO NPOSIBUTENS (J1a U HE TOJBKO METOJI-THIPOXH-
HOHOBOTO) MOXHO AOCTATOYHO MPOCTO H OBICIPO PACCUUTATH.

Bobi, HaBepHoe, yxe 3aMeTHIM, UTo pacTBopbl Ne 3 u No 4 B
7ToM nipe;utoxkedn M. SI. UynHOBCKOro —2To NpOCTO KOHUEHTpPH-
pOBaHHbIE PacTBOPbI HMHJIMBHU/IYAJIbHBIX PEaKTHBOB —KapOoHaTa
HaTpus U Opomuaa kamusa. K coxalieHUIo. OTHIO/Ib HE U3 BCEX
XHUMHKATOB MOJOOHbBIE 3aMaCHbIE PACTBOPbI MOXHO NPUTOTOBHTD,
MHOTHE M3 HHX OblcTpo moprsarcs. O THAKO HEKOTOPbIE PCAKTHBBI
XPaHH1b B TOTOBOM K YNoTpeOJIeHHIO BU/IE HHOTIA MPOCTO HEOO-
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xoauMo. Hanpumep, aKTHBHOE NPOTHUBOBYAJIMPYIOLICE BCLIECTBO
Oen3oTpua3os. OH ObIBA€T HYXEH B KOJIMYECTBE YYTh JIH HE COTBIX
Jonei rpamma na 1 1 nposiButens. Kak OTBECHTH CTOJIb MHU3CPHbIE
xoJindecTBa? YoOHee NpUroToBUTb ero 1%-i 3anacHol pacTBop
M J00aBSTL 10 00BEMY B HYXHbIX KOJMUECTBAX.

[Mojiesnblit coBeT. Pacmeopsams 6Henzompuazo.r c.iedyem §
oueltb copauet, noumu Kunawjeit 800e, d Noc.ae OX.1aiCOCHUY
HA.IUMb 6 COBEPUICTTHO YUCINVIO CINCKAAHHYIO CMKOCMb U 1.10M-
HO 3aKpblins npookoti. Hadenvme na npooKy pe3unosyio cocky
WAl 00ePHUMe COP.IBIUKO KYCOUKOM  a.1ioMunuegoll ¢ho.ioou,
oepxcume pacmeop 6 mesmiom smecme. Tak oH soxcem xXpa-
Humbsca Go.ace 200a.

He rortoBbie ero cauumikom MHoro, aaxce 100 ma xBaTaer
nagonro. K nposisutensm aisi o6pabotku goTodymar cro 1puban-
JISIOT 10 Mepe HeOOXOAUMOCTH [0 TAKOW KOHUEHTPAIIMH. 110Ka Ha
OTHEYATKAX NPH 1IPOSBJICHUM COBEPLIEHHO HE UCHE3HEeT Byab. Ero
JI0OABKH MO3BOJIAIOT € YCIIEXOM NeyaTaTh Ha QoTobymare ¢ 1aBHO
HUCTEKIIIUM CPOKOM XpaHeHUs (B mpakTuke aBropa—10-I15-netnet
JABHOCTH).

NPOABNEHUE, KOTOPOE MOXET bbITb
NOCNE ONKCUPOBAHWA

XKemaHue 10JY4YUTb H300paXEHHUS € CAMBIM MEJIKHM 3€pHOM
3ACTABUIIO YYEHbIX 3a/lyMATbCs: a 0053aTeJIbHO 1M Kaxk /bl no-
BEpruiMics JIeiCTBUIO CBETd KPUCTAJLIMK TajioreHuaa cepebpa
JIOJIKEH NPEBPATHUTLCA B HACTHUKY MeTasula? Beab HMEHHO ¢ 31UM
M CBf3dHA 3€PHUCTOCTb, OCOOEHHO KOI'/A IIPU IHEPIHYHOM MPO-
ABJIEGHHH HECKOJIbKO TAKHX META/UIMYECCKMX YACIHIL CJIIMNAIOTCS B
koMok. Eciin pazMepbl 00pa30BaBHIMXCS B MOMEHT CBbEMKH IEHT-
POB CKPBITOTO H300paxeHUs OJU3KH K pa3MepaM aTOMOB cepebpa.
TO TAKOH MPOSIBJIEHHBI KOMOK MOXE1 COCTOSATb ykKe U3 ;/IeCATKOB
MUJUIMAP/IOB OT/AEJIbHbIX 4TOMOB, a 10 U Oonbnie. HeynButenb-
HO. YTO HPH YBEJIMYEHWH 3€PHO MOJYHACICS «B KYJAK».

[Iy1b Obin HaligeH B cnocode 1pOsiBIIEHHs. KOTAa MUKPOKPHC-
TAJUIbl TAJIOTEHUAY OCTAKOTCS HE3ATPOHY1bIMU, d ATOMbI (MMEHHO
aTOMBI!) METAJIIMUECKOTO cepedpa OCAKAAIOTCH HA LIEHTPAX CKPbl-
TOro u300paxeHus HpsMo U3 obpabaTuiBarollero pacTeopa. Ta-
KOW METOJ B OTJIMUHE OT OOBIYHOTO «XMMHYCCKOI'O» MPOSBAEHHUS
Obl1 Ha3BaH «pu3nyeckuM». ECIrecTBEHHO. 4TO NpOSBUTENL [UIs
(M3HUCCKOro NPOSBACHUS IOJKEH COACPKATH COJIb cepedpd, Ko10-
pas Morja Obl BOCCTAHOBH1ILCS /10 METAJUIMUECKOTO cepedpa.
YV hH3INYECKOrO NPOSIBICHUS 0Ka34J10Ch U €llle 0/IHO IOCTOUHCTRO.
HE OYEBM/IHOE CPA3y: 210t CNoCcOd MO3BOAAET NMOJYYHTL BHAMMOE
H300paXeHHe J4XKe B Ciyuae, KOraa CBE10YYBCIBHTEJIBbHbIH CIOF
6b11 10 Y1010 oTdhukcupoBall. I1paBaa. 1IpU HEKO'10PbIX YC IOBUAX:
QUKCaXK He J0JKEH ObIThb KUC/BIM W CKpbI1Oe H300pakenue He
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JIOJIKHO 110/IBEPTATBCH KAKUM-JIMOO0 IpYTUM XUMHMUYECKUM BO31eil-
CTBUSIM, CHOCOOHBIM TNOJIHOCIBK pa3pylliatb LEHTPbl CKPBITOTO
U300paxeHud. HeoOXOoAUMBIE AN 0Opa3oBalusg BHAUMOIO H30-
Opaxenusi. OObIUHBIF GUKCAXK, KAK OKA3BLIBAETCSH, PACTBOPSIS TaJO-
I'€HU/IBL, HE 3AIPATHBAET (XOTs! Obl YACTUYHO) 71U NOJBEPIIIHECS
JIEHCTBUIO CBETd YUACIKU. D10. KC1ATH, OAUH W3 TEOPETUUECKUX
APTYMEHTOB B TNOJb3Y TOTO, YTO B JTUX MECTdX HMENHO 1101
JCHCTBUEM CBE1a BO3HUKAKOT 3aPO/BILLU 1IPOSIBICHUS, OTJIHYIIbIE
OT Tajlorenuaa cepedpa.

M 373eCh. KaK yxe He pa3 ObIBATO LIPU PABJAUUYHBIX «YCOBEPILCH-
CTBOBAHHUAX», HE 0o0xoauTcs Oe3 uzaepxek. B ¢puznueckom meroie
LIPOSBJIEHUS ITO CKA3BIBACTCS B 3HAUUTENbIIOM MOIMKEIIUH YYBCT-
BUTEJILHOCTH (hoToMalepHaa. JUIMTEIbHOCTH. «KALPU3HOCTUY, i
MHOT/IA U B HEBOCIPOU3BOAUMOCTH lpouecca. Kpome Toro. 3,1ech
TPEeOYETCs COBEPILCHIIO «KXUPYPIHUECKAS» YUC10Td KAK PEiUK [MBOB.
Tak U ODOPY/OBAHUS. WHAYE BCE BLIIEJMBILECCS M3 PACTBOpA
cepedpo ropas3ao «OXOTHEE» OCSIeT HE Ha HTUX HEBHIUMBIX
JIEHTPAX CKPBITOTO U300PAKEHHS. & 112 BIOJIHC BUAUMDIX 341 psi3lic-
IIHSX HECTATHBOB U 1OCY[IBL.

Ha upakTtuke Kk pusznueckoMy nposiBJACHUIO Yallle BCEro npnoe-
TAKT B MOJOXKCHUSX Oe3BLIXOANHBIX. KOTJAA IUICNKa ObLia 110
omndke cHavana orpukcupoBana. Ecii ke BLI XOTHTE BOCITONL30-
BATBCS ITUM METO/10M CO3HATELHO. TO HPOSIBJISTE MOKIIO KakK 0.
1aK W nocne puxkcupoanus. UKCUPOBATL 10 LIPOABICIINS HYKHO
HeJ0I0 (5 MUI) U 10JIbKO B flleA0UnoM duxcaxe —250 1 Tuocyib-
thata natpust na | pacrsopa. B Kolopeli jgodasieno 10 mn
10%-ro Boanoro pacteopa aMMHaka. [IpoMBIBAtHE TOCTE (PUKCH-
poBallysl TAKKE JIYUITiE B HECKOJbKHUX HOPUUAX CileI'Ka LOJILIEN0-
YCHHOW BOJIbl. MOXHO UCTIONB30BATH U (prKcax U3 200 1 THOCYIIB-
thara n 40 r cynphura Hatpus Oe3BoAHOTO Ha | J1 pacrBopa.

[TposiBUTENL TOTOBSIT B BUJIE 1PEX O'1 ACJBHBIX PiUCIBOPOB!

Pactsop Ne 1: JlumonHas kec:1oTa 2571
Bo1a do1a

Pacrsop Ne 2: Meroa 400 «
Boaa do 1.

Pacrsop Ne 3: Hlurpar cepebpa 100 1
Bosa Jola

Anst ynoi1pebnenust k 20 M pactBopa Ne 1 gobasisirot 30 M
BOJIbI, 3ateM 50 Ma pacrBopa Ne 2 u 2 Mma pacrBopa Ne 3.
Pabouyrd cMech I'OTOBSIT HEIOCPEICTBEIIHO HEPET NPOSBIIEHHEM,
KIHOBETA WM OAuoK JUISL 1IPOSIBNICHUS J0.DKHBI OBITH TUIATEBHO
ouuilenbl. BaxHo. 4TO Bechb Npoilece UACT NpU OOBIMHOM OCBellie-
UK U ¢r0 MOXHO KOI'TPOJUPOBATDL HPAMO HA Taa3. DKCIOBULUIIO
LIpH CbEMKE CJIeAYel VYBEIMYUBATHL B 5 -8 pa3 10 CpaBHEIHIO
¢ HOMMIAABHOM. K TOMY Ke LTHTE.IbIIOCTH 00PA0OTKH NPEBLILALCT
HOTHaca.

NGO



B Goprbe co cToNb HEeXeMuTeAbHOR HoTepeH 4yBCTBUTEIILHOC-
TH ObLT HaWACH JAPYroi cnocod, COXPaHSIOUIMH MEIKO3ePIHC-
TOCTb, MO TpeOytolmii Beero 1,2--2-KpaTHOro MEPE3KCIONUPOBA-
118, YTO YK€ BMOJIIE TpUeMJeMo. OH 3aKJTIOUAETCs B CJIETYHOLLEM.
Ilepen 1posBIICHHEM TUIEHKY Ha 2—3 MHH 1IOMEIA0l B PACTBOp
TAKOTO cocraBa:

Moauna kaius 10r
Cyabdhur rarpus Oc3n. 251
dopmaiun 10 ma
Boma Ho I 1

3areM ee 1 MHUH MPOMBIBAKOT M MEPEHOCAT B 1IPOABUTEND!

Cyab@ur Hatpus Oe3B. 20r
Hutpat cepedpa 327
TuocyIbhaT HATPHS KPHCT. R2r
Amuaon l4r
Boaa Ao 1

[Tocne storo cieayer (GUKCHPOBAIIHE B KHCJIOM aybsiiiiem
¢dukcaxe (3—5 MuI) U okonuaTtenbias 1pombiska (5—-10 MuH).

B 3TuX, A4 U B HEKOTOPBIX APYTHX pELENnTaX TPHCYTCTBYET
HuTpar cepebpa. 3uMEHUTH €ro HUYEM HEn3st, HO U 1IPHOOPECTH,
KaK MpaBilo, Ouelb CI0XKHO, TdK Kak 710 BeCcbMa HEHIMTHbIA
peaKkTHB.

Hurpat cepebpa 1pu akkypaTHOH pabdoTe MOXHO HOJYUHTD
M CUAMOCTOSTEJIbHO, AdXe B JHOOHTENLCKUX yCNoBUsAX. Pacckaxem,
K&K 3TO JIEJIA€TCS, HO HAMIOMHUM, YTO BCe pado1bl ¢ KOHIENTPHPO-
BUIHIBIMH KHCJIOTAMH, BbIIIAPUBAIIMEM pPacTBOPOB M T.T. HYXHO
LIPOBOAUTE, OUEHb TIHATENLHO COOJIHO/Tas MEDPBI HPEAOCTOPOXKHOC-
Tv. He 3a0blBaiiTe, uTO HUrpar cepedpa (JslMC) SJAOBUT U €r0
nonajane BHYIPb OPraHW3Ma COBEPIIIEHHO HeaonycTumo. Ilpu
CJiydaHOM OTPABJICHUH, €CJIH Bhl He MOXETE IEMEMJICHHO obpa-
THIBCA K Bpauy, B KAYECTBE TNPOIUBOSIAUS CIEAYET 1PHUIATL
PBOTHOE, a 34TEM KPEMKHUH pacIBOpP MOBAPEINHON COJHM., MOJIOKO
WM auunblii O6esok. Ho oOparurbess K Bpady BCE XKe HYXKIIO
00s13aTENLIT0. PACTBOP W KPHCTAJUIBI MTUTpaTa cepedbpa oCcTaBIsAN|
14 OJIEXK/E H Hit pyKaX HEO'TMbIBAOIINECs YepHble 1sTna. Ha koxe
OITH HOCTEIICHIIO MPOUAJAT CAMH. HO UX MOXIIO ¥ BbIBeC 1. s
9TOrO Ha USATIIA HAHOCAT CIIUPTOBOH PACTBODP MOMA, 110KA OIH Ie
nobesieror, a 3ateM 30%-it pacTBOp 1HOCyab(daTa NAaTpUs, nocnie
yero npoMbiBarOT 10%-M BOAHBIM AMMHAKOM M OOJIBLIHM KOJIH-
UECTBOM BObl. BMeCTO HOJIHOW HACTOHKH MOKIIO BOCHOJIL30BATb-
ca 60%-M pactBopoM xJjiopwaa Meau. ECnM HYXKHO YAaJIHMTDL
ISATHA C TKAHU. NIEOOXOAMMO MIPEIBAPUTENHLHO YOCIUThCS B TIPOU-
1octu ee okpacku. B paboie Bam nonagoburces azoTnas KHCIOTA,
BCE PEUKIMU C KOTOPOWH Jyullie TPOBOIAMTEL B CMEUHUAJIBHO 000pYya0-
BAHHOHN J1aDOpATOPUH (HALIPUMED. B [IKOJLHOM XUMHUYECKOM KPYK-
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Ke). MOJ TATOM, WIH, KAK MUHUMYM, Ha OTKPBITOM BO37yX€e, TaK KaK
NpPH PEAKIIMK BBIAEAIOTCA SJOBUTHIE OKCHABLI a30Tad. 3aJjloroM
ycrniexa fIBJIE€TCS TAKXKE YHCTOTa MCNOJb3yeMol mocyasl (dapdo-
POBOIl UJIM CTEKJISIHHOI1), BOAA TOAUTCS TOJIbKO AUCTUJIIMPOBAH-
Has.

W cxomHbIM «ChIPbEM» MOXET ObITh KYCOUEK JIOMAHOIO IOBE-
JIIPHOTO cepeOpsSHOTO M3JIESIHsl, HATPUMED JIOXKKH WJIH 1ICTIOYKH.
[TomuMo cepebpa B HEM COJEPXHUTCS MeAb, KOTOPYK HYXKHO
ynanute. Conepxanue cepebpa onpenenseTcs «npoboi», KoTopas
BCEr1a CTABUTCS Ha OBeJIMpHBIX u3aenusx. [1poba 875 ceunmerens-
CTBYET O TOM, 4TO B U3nenunu 87,5% cepebpa, npoda 916-91,6%.
Ha cTapuHHBIX uH3Zenusx MOxeT cTodATh npoda 84, koTopas
coo1BeTcTBYeT 875-i. Eciu npoObl HeT, H3desHeM Jiyylle He
NONL30BATLCA, OHO MOXeT OKa3aThcsi He cepebpsiHbIM. M3nenne
oOMofi1e TeN0i MBUIBHOM BOJOMH, 4 €CJIM OHO CHJIBHO 34T PA3HEHO,
npo1pute ero ¢JiaHeneBoil TPANOUYKOH C NMUTHLEBOM CONOH WU
000N nacToi ang 4UCTKU cepebpa M MejbXxHopa.

OunileHHOE W3e/THe B MTPOYHOH CTEKJISHHOM 10CYAe pacTBOPA-
K0T B a30THOM kucsoTe. st oToro 6epyr JuH60 XHMHUYECKH YUCTYHO
10%-10 kucnory, nubo ans yOBICIpeHHs Tnpoiecca 3ajuBAlOT
Me1ajil ropsued AUCTUIIJIMPOBAHHONW BOJOH, B KO10pYyHO (0YeHb
AKKYPaTHO, Ha/leTh 3alUUTHbIE OYKH!) TOHEMHOTY H00aBJAIOT KOII-
HEHTPUPOBAHHYIO 430THYIO KHCJIOTY, NPEABAPUTENIBHO NPUMEPHO
BABOE pa3baBuB ee BoAoH. Emie pa3 HanoMHUM, 4YTO AejJdlb 3TO
HY>KHO NOJ 14roi UM Ha oTKpbI1oM Bo3ayxe! Kucnoly nobasis-
0T IO IIOJIHOTO pac1BOpenus cepebpa, NpHU 3TOM HAa OJIHY 4acth
cepebpa (1o Macce) TpebyeTcs OKOJIO IOJYyTOpA 4acTed KOHIIEH1-
pHUpOBaNHO# a30THOM kucnothl. [losyuaercs pacTBop. coaepxa-
LWUH HUTpaThl cepebpa U Meau (NMocjeIHUMH OKpallleH B TEMHO-CH-
HHUH 11BeT). PacTBOp BhINapuBaroT gocyxa B appopoBoil yallke. a
OCTABLUYIOCS CYXYIO Maccy npokainBaroT. l1pu 9ToM HUTpAT MeIu
pa3JlaraeTcs W NMpeBpPAIlaeTCsl B HEPACTBOPUMBIH B BOJAE OKCHA.
Cyxylo cMeCh HarpeBaloT (OCTOPOXKHO!) B TEPMOCTOHKOM CTEKJIAH-
HOI unu dapdopoBoit nocyae Ha NIM1KE, KAPOBHE OO pacIlIaBlle-
HHUA (00s13aTeJbHO MO THArOH MM HA OTKpbITOM Bo3ayxe!). [lpu
peaxkiuy BblAeIseTC OYpblil TMOKCHI a30Td, a XHWAKasA pacijaBb-
JIeHHasi Macca 4epHeeT [Bbiaensie1cs okcuax Menu (11)].

Koraa Bbiaenenue rasza NpekpaluTcs (3TO O3HAuYdeT, YTO Beo
Me/Ib liepella U3 CONM B OKCUI), CIJIaB HEMEIJIEHHO CJIMBAIOT B
JPYTYIO MOCYAY, DalOT OCTbITh U AOOABNAIOT AUCTUIIMPOBAHHYIO
Bony, Oeps He MeHee 20) yactTel BOIbI HA OANY 4acTh criiaBa. [locne
TOro Kak ocagok okcuaa meau (11) otcTouTcs, npo3paunbiil pact-
BOp CJIMB4IOT, @ OCAJIOK BHOBb 3AJIMBAIOT HEOOJBLIMM KOJWYECT-
BOM [IMCTMJUIMPOBAHHOM BOJbI /LISl U3BJICUEHHs OCTATKOB HUTpATA
cepebpa. llonyueHHble pacTBOpbl OOBEAUMHAIOT, BHINAPUBAIOT [0-
Ccyxa; B pe3ysibTate 00pa3ylorcs KPUCTAJLIbI YUC1OTO HUTpATa
cepeOpa. XpaHUIb UX cledyeT B TEMHOH TepMeTHYHOIl nocyhae
B CYXOM MeCTre: CPOK XPAHEHHUs HE OrpaHHYel.
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M EWE OB OAHOWN «3HAMEHUTOCTU»

CnenaB 3kckypc B 00651aCTh «MPOsIBUTEJILHON 3K30THKH», MOBEPHEM
HEMHOXKO Hall «doTtorpaduueckuii kaneitnockon» W obpatumcs
elle pa3 Kk 0ObIYHOMY U CTOJIb HY)XHOMY MEJIKO3€PHHCTOMY MPOSsiB-
JIEHHI0 B OJHOM pacTBope. Bpsin nu Haijercss xo1s OBl oauH
dboTonrobuTEND, KOTOPBIA OBl HUKOT/IA HE CJBIILAJ WJIM HU pa3y He
npoboBas MoYTH KJACCUUYECKHH pellenT YyTh He NMEepBOrO B MHpe
«HACTOSIILIETO MEJIKO3EpHUCTOro» mnposiButeast J1-76, npeasioxeH-
Horo ¢upmoit Komak 6osee 60 ner tomy Haszaag. HecMoTpst Ha
MOYTEHHBIN BO3pacT, OH, Kak W PoauHan, HE TOJBKO HE YTPAaTHA
CBOET0 TPAKTHYECKOTO 3HAYE€HHs B HAIUM JHH, HO, TNOXaJyM,
OTHOCHTCSl K YMCJy TPOSIBUTENEH, MOMYyJSiPHOCTh ¥ NPHUMEHEHHE
KOTOPbIX HeNpepbIBHO pacTyT. [loaTBepxaaeTcs 3TO U TeM MOYTH
YHUKaJIbHBIM O0OCTOSITEJIbCTBOM, KOT/]a B NEPEYEHb CBOUX (DU PMEH-
HbIX PELIENTOB ero 3auyuciuiau He ToJbko ¢upma Kogak, HO M
JIpyrie He MeHee M3BECTHble NPOW3BOAMTENIM CBETOUYBCTBUTEJb-
HeIXx MaTepuasoB. [Toa unaexkcom U/I-11 oH «paboraer» y Gpupmel
Unbvdopa, ¢ Homepom DJ-20 npeanaraercsi BEHIEPCKUM TIpeEn-
npusitueM dopre. [1onoxuTenbHble CBOHCTBA NPOSBUTENS CTOJb
CYIUECTBEHHBI, YTO OH OKa3aJICsi NMPHUTOeH AJsi CAMbIX COBPEMEH-
HbIX (OTOMJIEHOK. AJIsi NMPOSIBJICHHS! C NMOBBIIUEHHEM YYBCTBHTEJIb-
HOCTH, IJisi OJHOPA30BOTO MPOSIBJACHHUS. U1l JOCTHXEHUS MaKCH-
MaJibHOM pe3KoCcTH U300paxkeHHs ¥ MOJy4YeH!sl APYTHMX JOCTOWHCTB
HeraThBa. MIMeHHO B 3TOM KJItOUe, cienyst coBetaM Mnbdopa, Mbl
M pacckaxeM o paboTe ¢ HAlUWM CTapbiM 3HAKOMBbIM.

Cocras. Ilpu MaccoBolt paboTe NposiBUTENIb MOXHO MOAKpen-
JISTh, COCTAB TAKOTO NMOJKPENUTENS NMPUBEAECH HHXKE:

NposiBurem Nonkpenuresms

Merton 2r 3r
Cym¢ur Hatpust 6e3s. 100 r 100r
HapoXHHOH Sr 75T
TerpabGopaT HaTpust 2r 20r
Bona Holn Holn

[ToguepkHeM, YTO 3TOT peLUENT E€AMHCTBEH M, BONPEKH pac-
npocTpaHeHHOMY cpeaH (oTtorpadoB MHEHHIO, HUKAKHX BapHaH-
TOB, HE OTJIMYAIOILUXCSl OT OCHOBHOTO pelLenTa XoTsi Obl JOTIOHH-
TeJbHbIM OykBeHHBIM 0003HaueHueM, He pgomnyckaer. C TOUKH
3peHHss (UPMEHHOH pelenTypbl 3TO CTOJbL Xxe abcypaHo, Kak,
HanpuMep, «karniu 3eneduHa B BapuanTte antekud Ne 11». Iloatomy
peuentbl THna «/[-76 B BapMaHTe..» OCTaBUM Ha COBECTH HX
coszpaTeJiei.

Hasuavenne. [1posiBUTeL npegHa3HaueH o1l MEJIKO3EPHHUCTOTO U
BbIpPaBHHBAIOILIETO MPOSIBJIEHHS] C COXPAHEHHEM HOMMHAJIBHOM CBe-
TOYYBCTBUTEJILHOCTH BCeX THNOB (OPMATHBIX, POJHMKOBBIX H
35-MUJLJINMETPOBBIX TIepdoprpoBaHHeix ¢oTorieHok. Ilpu npa-
BHJILHO nogoOpaHHbix (a B ciay4yae ¢HpMeHHBbIX (oToMaTepua-
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JIOB ~ PEKOMEH/IYEMBIX) IIHTEIbHOCTSX NMPOSBJIEHAS MOXHO MOJLY-
Yl b K4K HOPMaJibHBIH KOHTpPACT (BepHee, cpeaHuii rpaaueHT 0,55),
npeJHa3sHAYEHHbIH 15 MeYyaTH HeraTuBa B KOHJEHCOPHBIX YBEJIH-
YUTEJIAX, TaK U OoJsiee BHICOKUU KOHTpACT (cpeanuid rpaauedt 0,7),
KOTOpBI# Oojiee ynobOeH mMpH MevaTH HEraTUBa C MOMOINbIO Oec-
KOHJIEHCOPHBIX yBeJn4uTesel. Bricokasd KOHTypHast pe3KoCcTb U30-
Opa’xeHHs MO3BOJISET JEJaTh 60J€ee YeM MeCATHKPATHbIC MO3UTHUB-
Hble yBeJH4YeHHsA 0e3 NnoTepu MeJKUX AeTasleil Ha CHUMKe.

[Ipurorosiienne ¥ coxpansemocthb. [IpodBuTenb HOpPMasbHOH

KOHUEHTpalM! XOPOILIO COXPaHsAeTCA U, KaKk OObIYHO, TEM nyHlue,
YeM 4YHille peaKTHBBI, U3 KOTOPBIX OH cocTtaByieH. Heucnonp3oBaH-
Hblii OCHOBHOH pacTBOp MOXET XPAaHUTLCA B TEMHOM MeCTe B
MJIOTHO 3a4KYNOPEHHOH HAJHMTOH noa npoOKy cTeKIssHHOH OYThLIH
MPUMEPHO MONTOAd, HACTUYHO UCMOJIb30OBAHHBIH MJIM B HEMOJHON
OyTbLIH —60JbIe Mecaua. Mbl yXe TOBOPHUIM O HEOOXOOUMOCTH
NPUMEHATH TOJbKO XMMHYECKM YUCTHIA CYlIbOUT HATpHd, a OHC-
THWIMPOBAHHAA BOJAA TNO3BOJIMT BaM «BBIXATbY MAKCUMAJIbHYFO
Pe3KOCTh M300paKeHWsl M TNepemayvy caMbIX MeJIKMX JOeTajei 3a
CUeT NpedoTBpalleHnss oOpa3oBaHUsA KAJbLHMEBOH CETKH.
PacTBOpAIOT peakTHBBI B °/, TpebyeMoro o6bseMa NoaorpeToil
o 40°C BoaBI NpU NOCTOSAHHOM MNEpeMelMBaHHH B TOM NOpsJKe,
kakod ykazaH B peuente. Cynb@UT HATpUA HYXHO BChINATH
HeOOJIBIIUMH MOPUHMSAMH, HHa4Ye MOXET o0pa3oBaTbCd TJIOTHAA,
TpyaHo pacTBopuMasi kKopka. [locne Toro kak BCe BelIeCTBa
pacTBopAICs, JOBOAAT oO1Mit 06beM 10 TpeOyeMOoro BOJoH KOM-
HAaTHO# TeMnepaTypbl. 3a pyOexkoM BbINYCKAKOTCA FOTOBBIE CMECH
JTOTO LPOSBUTENS, PACTBOPATL KOTOPLIE MOXHO, NPUIEPKUBAACDH
NMPUJIOXKEHHON MHCTPYKLIMH, B OOBIYHOH BOJONPOBOJHONH BOJE.

JucTunnupoBaHHYIO BOLY MOXHO NpPHOOPECTH B anTeke, HO

HeboIbIINE €€ KOJIMYECTBA, BINOJIHE, BIPOYEM, AOCTATOYHbIE AJIA
MPUTOTOBJIEHUS 1IPOSIBUTENIA B JlabopaTopud ¢oToMoOuTENd, He-
TPYIHO MOJIYYHTH U CAMOCTOSITENILHO. [JOCTATOYHO NMPOBEPEHHbIH
U HaJAeXHbIA cnocod cBoauTcd K crneayroiieMy. Ha Hocuk 0ObI4HO-
ro MJIOTHO 3aKPBIBAFOLIETOCH YalHHKA HAJECHbTE YUCTYIO PE3HHO-
BYIO TpPYOKY HYXHOH IJIMHBI, BTOPOH KOHELl KOTOPOH ONYyCTHUTE B
K010y U3 TEPMOCTOUKOTO CTEKJIA, OXJIAXKIAEMYIO CHAPYXKHU CTpyer
X0J0aHOH Boabl. [locTapbTe YAHHUK Ha TOPEJIKY M JOBEOUTE €ro
JI0 KMIIEHUd; B KoJj0e cpa3y HayHeT CKanjuMBaTbCAd KOHIEHCAT.
CobepuTe Takylo «yCTaHOBKY» MOAaKKypaTHee, UHTOObl He cO3/JaBa-
JIUCH ycJioBUS U1 0Opa30BaHUs BOASHBIX NPOOOK M 4TOOBI Bac HE
000XTJIO TOPAYMM MNMapoM. B 1NKOJABLHOM GOTOKpYXKe Jydlle
BOCIIOJIB30BATHCA CMEUHUATbHBIM JUCTHIATOPOM.

Obpaborka. Kak Bcerma, craHnmapTHas TeMmneparypa HpOSIBU-
tenss 20 £ 0,5 °C. IlpenycMOTpeHHBI peXHMM TNepeMelnBaHus —
nepeMeHHpll, MO 10c¢ KaxOymw MUHYTY B TeueHHE BCETO MpOSiB-
nenmns. B 6aukax, pacCuMTaHHBIX Ha MOKauWBaHUE, BPAllAlOT KaTYIIKY
TEPBYI0 MMHYTY (eCM MHaue HENb3si, TO B TEMHOTE C OTKPBITOM
KphuuKod Gauka), a 3aTeM TMepeBopauMBaloT Gauok 4 pasa Kaxaymo
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MUHYTY. HenpepbiBHOe nepeMelIMBaHHE (NOCTOSHHOE BpdllleHHE
KaTYUIKH) TAKXKe NONYCTUMO, HO TpedyeT COKpallleHUsl JUTeENb-
HOCTH nposiBieHus npuMepHo Ha 30%. JUTENbHOCTbL NpOsBIeE-
HUA, KaK W JJIsl JIPYTUX HEeCTAHAAPTHBIX NPOSBUTEJIEH, 3aMETHO
3ABUCUT HE TOJIBKO OT THNA MaTepuana, HO U OT HOMEpa NapTUH,
MOJITOMY MpeaABapUTE/IbHBIE NMPoObl 00pabOTKM MMEHHO BAlLEro
CBETOYYBCTBUTE/ILHOTO MaTepHasla No CyTH Aena HeoOXOAHuMBbI.
Beab gaxe B cnpaBoYHHUKAX AAeTCs CAWIIKOM OOJIBIIOH AMANA30H
BO3MOXHOCTE#H: AJ1s MJIEHOK HEBLICOKOH YYBCTBUTEABHOCTH —OT 5
10 9 MHMH, sl MJIEHOK BBICOKOH 4YBCTBUTENBHOCTH-OT 10 1o
18 MuH. B ¢dupMeHHBIX pekoMeHJauusix, KCTATH, JJIMTEIBLHOCTH
HPOSIBJIEHUS PEKOMEHIYIOT BbLAEPXHUBATH C TOYHOCTBIO A0 NOJY-
MitHyThl. [IpuBeaem, k npuMmepy, ykazauus ¢dupmol Unedopa:

Tun noeHku HopManeublit KOH1puct Bbicokiit KOHTpacT
I[TAH @ HUCO 50,18 6 Mun HUCO 80/20 8.5 muH
oI 4 NCO 125/22 6.5 mun HUCO 200/24 10 mun
XM 535 mm HUCO 400/27 7.5 mun HUCO 500/28 10 muH
XTI 5 poiibdunsm NCO 40027 8.5 mun HUCO 500728 12,5 mun
®T1 4 bopmaTnan HUCO 125/22 7.5 munu HUCO 160/23 10.5 muH
XT1 4 popMmaThan HUCO 400,27 7 muu HUCO 50028 10 mMun
X0 5§ ¢dopmaTHas HUCO 320726 7 mun NCO 50023 10 muH

Kak Buaure, NpH yBeaMYEeHUM MIUTEIBHOCTH NPOSIBJEHUS AJIs
NOBBLILLIEHUS KOHTPACTA 3aMETHO BO3PACTAET U pealibHasi YyBCTBHU-
IC/IBHOCTD, 410 CJIETYEeT YUUTBIBATL MPU IKCMIOHUPOBAHUMU.

Heromaemocts. bes gobasnenus noakpenutenst B 1 1 nposiBu-
Teds MOXHO o0paboTars 10 ManoQopMaTHBIX MIEHOK OOBLIYHOM
AJiMHBL (36 xaapoB) uau 10 miaeHok poabduiabM unm 50 Hopmart-
HBIX NJIEHOK pa3mepoM 9 x 12cM. Ecin o6bveM pactBopa 600 Mt
TO YX€ NOCJIe NMEepBOH TWIEHKU IS KaXJIOH nocieayrollled BpeMs
NPOsIBJIEHUS HYXKHO yBeJW4uBaTh Ha 10%, mpH4YeM Bcero B 710M
obbeMe MOXHO MposiBHIbL 6 MyieHOK. TakK, eciu [UIsl MpOsiBJICHUS
nepBoi 1ieHKU TpeboBaock 10 MUH, TO 1IECTYIO HYXHO NPOsiB-
JsTh y*ke 16 MUH, a BTOopyto — | | MuH. Eciu nocrosHHo nodasnsitb
NOAKpenuTesb, TC JUIMTENLHOCTL 00paboTky nocaeayrox mnie-
HOK yBEJIMYMBATBL HE HYXHO. [Ipu Masbix oObeMax nposiBUTENS (110
1 J1) noAKpenuTe b HOPMAIbLHON KOHIIEHTPALlUM 1O0ABISIIOT noce
00paboTKH KaXIOH IUIeHKH B KOJHuecTBE 9 M. Jlydie Bcero 21o
JIeJ1aTh TAK: OTJIMB HEOOX0IMMOE KOJIMYECTBO CBEXKEr O MPOSABUTEISA
B 0avok, cpa3y BjedHTe B OYTbLIb, I'e XPAHWICH HPOSBUTED,
HY>XHOE KOJIMYecTBO Hoakpenutens. I[locne nmposBieHUs Kkax10#
TUIEHKH CiieliTe nposiBU1eab U3 Oauka B OyThUIb M nepemMeltairte
lepel TeM, Kak CHOBA 3aJUTb €10 B 0a4oK IS NpOsBJIEeHNs
caeayromei niaeHk. BHOBL ucnonbs3lyeMas nopuust OyaeT CTob xe
aKTUBHOH. KaK W Mpeabljiynias.

O/nopasoBoe npous.tenne. OTHOPA30BOE HCMOJAB3IOBAHUE pa3-
6asnacHHOrO BOAOH uposiButens [-76 obecneunBaeTr ocobeHHO
BLICOKYIO PC3KOCTb M OCOOEHHO MeJikoe 3epHO u3obpaxkenus. [pu
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3ToM ueM Oonblue pa3baBiieHHe, TEM Bbille pe3KocTh. Pa3basnen-
HBII NPOSIBUTENBL OCOOEHHO NMPUTIOACH Uisi 00paboTKN KOHTpAacCI-
HbIX CcrokeToB. [1posiBUTe b pa3daBsIOT nepel CAMBIM MPOSBIE-
HUEM U 110CJI€ TNIPOSIBJIEHUS KAXAOM TUIEHKM pacTBOP BbLIMBAIOT.

[pu paszbaBieHUM IIUTEIBLHOCTH MPOSBJICHUs YBEJUYHBACTCS
N0 CPaBHEHUIO € NOAOOPAaHHON WM YKa3aHHOW ISl TOJyueHHUs
HY’KHOTO KOHTpAacTa (HOPMajbHOTO MIM TNOBBILIEHHOTO) B Clie-
JIyIoIliee 4HC0 pas:

YyscTBUTCALHOCTH MIcHkn  Pazbabiene  Pasbas:icnue
F+1 143
Huskas 1.4 2.1
Cpennssn 1.4 2.3
Bhicokas 1.8 2.8

HanpuMmep a5 njIeHKH BBICOKOH 1YBCTBUTELHOC I, KOTOpas B
NposiBUTENlE HOPMaJIbHOW KOHIlEHTpaluu obpabartbiBanack 10
MHH, TIpH pa3baBjieHud | 4+ | NMpoJOKUTENIbHOCTD NMPOSBICHHS
yBenuuuBaetcs g0 10 x 1,8 — 18 mun, a upu pasbaBiaeHUH
I + 3—n10 28 MuH. YBenuuuBaTh NpPOAOJIKHTENbHOCTb CBbllle 30
MHH HE pEKOMEH/IYeTCs, TaK KAaK BO3MOXEH 3aMeTHbIi pocCT
YPOBHS ByaJld, oCOOEHHO Ha TJIEHKAX C HUCTEKAIOLIUM rapaf -
HbIM CPOKOM XxpaHeHHs. [1pu yka3aHHbIX 3HAYEHUSIX KOIDUIMEH-
TOB HOMMHAJIbHAS YyBCTBHUTEJIbHOCTh NJEHKH OCTAETCS NPEexHEN.
T.e. OyJAeT coBmajaTh C YYBCTBUTEJBHOCTHLIO HpH OOpabOTKe B
Hepa304BJICHHOM TNPOSBUTEJE.

TIposiB.ienne ¢ noBblleHHeM YYBCTBHTeabHocTH. Hanbouibuuero
NOBBILIEHHS YYBCTBUTEJLHOCIH MOXHO JIOOUTHCs npu obpaboTke
B 1posiButese [1-76 HopMalibHONH KOHIIEH'1 DALIMHU TJIEHOK BbICOKOM
4yBC1BUTEAbHOCIU. U3-3a pa3nuuuil B MHAMBUAYAJLHEIX CBOMICT-
Bax NMJEHOK 1pedyeTcs, Kak ¥ OObIYHO, lIPeABAPUTE/ILHAS poba.
Pa3baBiieHHble BapHAHThI NPOSIBUTENIS HE pekoMeHAyrolcs. s
NOBBILLIEHUS PEAJILHOM 1YBCTBUTEJIBHOCTH TUIEHOK BJBOE JUIMTEh-
HOCTB MPOSIBIAEHUS CJIEAYET YBEJUUUTD B 1.6 pasa. [J1si NOBbILLEHUS
BueTBepO—B 2,4 pa3a. Hanpumep, Ha nuenkax Wandopa XI1-5
MOXHO A0CTHYL 4yBC1BUTENbHOCTH 1600 ACA.

Bimsinne temmepatypsl. [lposiBuiess paboTtocnocoben B mHTep-
Bajie 13--25°C. U3sMenenne TeMnepaTyphl Ha Kax1bli rpajiyc TpeOyer
HM3MEHEHHs! BpeMeHU nposiBjieHus Ha 10-12% (yanvHenus npu 1oHu-
KENMUH TeMNepaTyphl U COKPALLEHUS TPH €€ BO3PACTAHUM OIHOCH-
reJIbHO «HOpMaJibHoro» 3HaueHus 20°C). Tak, npu 15°C anutens-
HOCTh yBe;MuuBaeTcs B 1,6 pa3a, npu 24°C - cokpauaercs B 1.4 paza.

IMoae3nwiit coBeT. IToddepacusaiiine mestnepanypy 6cex oopda-
bameisarowyux pacmeopos, ¢ NoOM Huc.1le 1 npoMulaHOL 800bL,
APUMEPHO HA OOHOM U 1MOM K€ VPOGHE, ONLINYAIONeMCd Om
mesnepamypei npoagume.id e 0o.ice uest va + 5 C.
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OT NONYD®ABPUKATA -K WEREBPY

HeraTtus, jaxe caMblid H/IeaJibHbIA,— BCEIO JIMILb MOJy(padpHkal
I1a MyI¥ K OKOHUATEJBIIOMY H300paxenuio. OO6biuno 310 dhoto-
OTHNEYATOK Na Oymare, pexe—Ha MNO3UTUBHOM MJicHKe. Mbl yxe
TOBOPHWIJIA, Y10 CYLIECTBYIOT K CHEUMAbIILIE [POLECCH ¢ 00pa-
HIEIIHEM, KOTOpbIE [O3BOJIAIOT HA NpPEAHA3HAYEHHBIX IS DTOTO
doToMarepuanax MoNyuaTb Cpa3y OKOHUATE/ILHOE MO3UTUBHOE
M300paKeHHe, K CONAJICHUIO,— B OJTHOM 3K3EMILISpE. ITO L IPOUECC
HallleJl Hauboutee IIHPOKOE MPUMEHEIME B 1IBETION (oTorpadun.
TaK KaK NOJIydaeMble AMAUO3MTHBBL (CJIAHIBI) OTJIMYAFOICH Tpe-
BOCXO/UI0M 11BeTONEpE/IaYel U JelICBIe, YUeEM OTNEYaTOK Ha 11BET-
HO# Oymare.

[Ipolecc NO3UTUBIION NCYATH — APO1IECC TBOPUCCKHA; OH MO3BO-
JIIeT  YAYUIIMTL KOMMO3MIIMIO CHMMKA, BHECTH oNpelaesieniible
KOPPEeKTHUBLI B KAUECTBO M300paxelus BMIOTh A0 NOJHOI0 0TKa3a
oT OOBLIUIOH TonanbHOU nepenaun. CnernualibHble METOAB! NEYATH.
NO/TYaC BECBMA CJIOKIILIC, HNO3BOJAIOT 00panlaThCsid €O CHUMKOM
CaMbIM HpPOW3BOJIBHBIM 00pa3oM, IaBas B PyKH OMNBbITHOTO ¢ho-
Torpatha MOIUHBIA MIICTPYMEHT /Ul BBIPAXCHHS COOCTBEHHBIX
3aMbicyioB. HakoHell. npy neyaTd MOXHO Pa3MHOXHMTb CHHUMOK
B HEOOXO/IMMOM KOJIMUECTBE IK3EMIMJISPOB.

MHoOrue u3BeCTHbIE NMpeXkAe NO3UTUBHbBIE MPOIECCHl OTOILJIN B
npoitoe. Celuac oTorpady He HY)KHO CAMOMY NPUTOTABJIMBATH
CBETOYYBC1BHUTEJIBHYIO OyMary, OH MNOJb3yeTCsd TCM IHHUPOKIiM
ACCOPTUMCHTOM, KOTOPBIA BbIMYCKA€T MPOMBIILICIIIOCTL,~ 11a BCC
BKYCLI M JJI CAMBIX PA3HOOOPA3IBIX CIOXKETOB M HETATUBOB.
®oTobyMaly K JIAHHOMY IIETATHBY MNOAOMPAIOT., Y4YWTLIBAsA, B
nepByIO oUepe/ib, KOHTPACTHOCTH U30OPAKEHHUS, 1. C., KAK TOBOPAT.
B 3aBHCHUMOCTH OT Tpa/lallid 1eTaTuBa: € MATKOTO HETATHBi
OPUXOAMUTCS 1ICYATATL 11a KOHTpAC1HOW Oymare, ¢ I1OPMAJILHO-
TO—Hd HOPMQUIBIION. @ C KOHTPACTHOTO - HA TMOJYMSATKOH HJIH
MsitkoH. Jlpyroil kpuTepuil Bnlbopa-—croxer. He s Bcex cro-
HETOB NOAXO/IUT MEUAThL A IJISHIEBOW Oymare, Kolopas UMect
OTKPOBCHHO OJieC1 f1lyl0, MHOTA4 [OYIH 3€pKaJiIbHyK) MOBEPX-
HocTh. [lopTpeibl. nei3axu, HATIOPMOPTHI M JAPYTHE XY/IO0XKe-
CTBEHHbIE CIOXKE€1bl TOJILKO BBIMTPBLIBAOT, €CIM MOBEPXIIOCTHL DY-
MAru MaTOBas WM CTPYK1YypHas, T.e. 3Ta AOBePXIOCThb Jinbo ne
0JeCIUT, MO0 UMEET CLPYKTYPY (PUCYHOK) KaKOH-1MOYIb TKaHU
WM MeJTKHH pacTp. PoTodymaru pa3jnuaroTcs TAKXKC U MO TUNY
CBC10YYBCTBH I€IbHOH HMYJIbCHH UMEHHO OT DMYJILCUM 3aBHUCS1
YYBCTBHUTEJIBIIOCTh U TOH OKOHYATENILHOI'O H300paXeHH, KO'1OPbIH
[10,144C MOXIIO PCTYJMPOBaTh NOJAOOPOM NMpOsSBHU1ENCH.

CTapble HO3UTHBHBIE MPOIECCH! [IPHIABAJIA CIIMMKAM KaKO€-10
ocoboe OuapOBAHME W MPUBJIEKATEITBHOCTh, PACCMATPHUBATL JTH
CHUMKHU M Ceifuac AOCTaBJISCT TIYyOOKoe lacaaxaenue. IMyIbCHU
HYACTO TOLOBWJIM Ha AMYIIbIX OeTKax (anbOyMHHHBIE OyMard) u.iH
Ha /IpYroil CTO.Ib e JK30THYeCcKOoM ocHoBe. [locnme uposiBienus
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u300pakeHHe TOHUPOBAJIM CONIAMH 30JI0Td WJIM TUTATHHDE, OTUEI 0
CHUMOK TpHOOpeTaN HEAOCTHXKUMYIO HbIHE COUHOCThL M CTOJb KE
HEeJIOCTUXHUMYIO CTOHKOCTh. [lpurisaurech BHUMalelibHee B Ka-
KOM-HMOYAL My3ee K poTorpadusiM 3HAMEHHUTLIX AKTEPOB, THCA-
Teneid. KauecTBy 3THX CHHUMKOB, Jlake KOIjga WM OoJiblle Bekd.
MOXET 1103aBUJIOBATDH JIFOOOM COBpEMEHHBIA MACTED.

Ceifuac yxxe NpocTo HEBO3MOXHO BOCNPOU3BECTH BCE ITH
npouecchl. Ho ecny Bbl pelimiM CaMOCTOSITEJIBHO TIPHUTOTOBUTD
HUTPAT cepedpa. Moxkele MonpodoBaTh CBOU CUJIbl B OJTHOM U3 Ta-
KHUX CTAPUHHBIX [IPOLECCOB —pabdoTe Ha «cosieHoi» dymare. B oOnIu-
HBIX YCJIOBHSX JTO NPEACTABISE I, KOHEYHO, YUCTO [103HABA1€JIbHBINA
UHTEpPEC. HO «coJieHas» Oymara elle HeJdBHO ObLia TMOJIe3HOM B,
Ka34aJ10Ch Obl. 0e3BBLIXO/IIbIX CUTYALHUsSX. 3HAKOMbIA MHE BeTe-
paH—y4acTHUK Benukol OTteuecTBeHHOH BOMHBI—pacCcKasbiBall,
KaK eMy yJIaBajioch ¢ororpadupoBath CBOUX OAHOIOIYAH NMPSAMO
B OJIMHAAXKE, MEXIY NMOYTH HEMPEPbIBHLIMU OOSIMHU.

st MpUro1oBieHUs «COJIEHOM» (4 NpaBHJIBHEE, «COJISTHOW»)
OyMaru xoporo MpokJjieeHHyo OeJlyro MUCUYI0 OyMary npolMThi-
BatOT 2%-M pacTBOPOM OOBIMHOIO XJIOPUId HATpUs, a 34TeM
ouyBcTBJIAOT B 10%-M pacTBope HUTpara cepedpa. Obpabdortan-
Hble JIMCTBI CYIIAT B TEMHOTE WJIM 1PU CJ1abOM XenToOM OcCBe-
HIeNHK. DTa OymMara OTHOCHICSA K TaK Ha3bIBAa€MBIM «JIHEBHBIM»
OymaraM, T.e. OymMaraM C BUOMMbIM IllewaTaHueM. Ee uyBcTBH-
TEJIbHOCTb HEBEJIMKA, TAK YTO AeJdTh MOXHO TOJbKO KONTAKTHbIE
oTnevaTku ¢ OOJbLUMX 110 pa3Mepy HEraTUBOB NMPH JOCTATOYHO
APKOM. XKEeJIATEIbHO Jaxke COJIHEUHOM ocBetieHnu. Ona He 1pedyet
IIPOSIBJIEHUSI. U 110CJIE TOrO, KaKk CHUMOK 1IpHoOpes1 He0OX0AUMY1O
IUIOTHOCTD (3TO [IPOBEPSETCs HIPSIMO B XOJ€ 11Ie4aTH), OH BUpUpPYye -
cs NS yNAydlUeHUs TOHA W 3akKpersieTcsi. Bpems BblaepXKH
OI'POMHO (Aaxe 1pu cofiHeuHoM cBeTe He Menee 10 muH). OaHako
yAQuHble OTMEUYATKH (MX HYXHO CJIErKa I[epeKolUpoBaTh, T.e€.
OTNEeYaTaTh /10 6osiee BBICOKOH, yeM 1pedyeTcs, IJIOTHOCTH, Tak
Kak [Ipd BUPUPOBAHUM OHM OJsicAHEIOT) Oorarbl AECTAJSIMU U
NPOU3BOASAT OUeHb Xopoluee BievaTneHue. [levarator B KOHTAKT-
1OW paMKe, B HeH Herayus MJIOTHO NpHXHUMaeTcsl K Oymare (oM
K CJIO0), @ JIsl KOHI'POJISl TUIOTHOCTH CHUMKA ero cjierka otruba-
0T 110 Kparo, uepeias mis oToro B 0oJiee 3aTEMHEHHOE MECIO.
B oGpabaTbiBatoiieM pacrBope (BUpaxe-(pHKcaxe) CHUMOK ClaHo-
BUTCS CHAudJa XEJITO-PbDKUM, 4 3aTe€M NpuoOpeTaer HeoOXoau-
Mbli kopuunesblil Ton. [locne 3roro cneayer 5-MuHyTnast (He
JIOJIblIE) TIPOMBIBKA W CYLIKAa B TEHHU.

HAns BUpaxa UCIIONB3YIOT PACTBOPHI COJIei CBUHILA (OCTOPOXHO,
oHu siaoBuThl!). BoT K4k BBITJISAUT OJMH W3 PENENTOB!

Pacteop Ne | Tuocynbdart HaTpus xpucr. 50 ¢
Bona 250 ma

PactBop Ne 2: Hutpat cBuHIA 11
Boaa 25 ma
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Bropoii pacTsop HEOONBIIMMH MOPUUSIMH BJIMBAIOT B NMEPBbIH,
B30a/ITHIBAIOT U CTABAT B TeMHOe MecTo. [IpumMensTh ero MoxHO
yepes CYTKH MocJie NpUroTosieHus. Mcroltenibiii pacTBop He maer
XOpoIlUed OKpackH, OHa OcCJabiseTcs Takxke, €C/IH OTNEYaATOK
JIEpXaTh B PACTBOPE CJHUILKOM JIOTO.

g Tex, koro ocoGeHHO NPHUBIEKAIOT CTapbie PELENThI, NpH-
BEJEM e€llie OJUH 3a0bIThI pelUenT OYeHb BLICOKOTO KAaveclBa.
Xoponiyro Oenyro OymMary nyCK4rT Ni1aBaTh (T.€. HE NOTPYKAKT
JUCT ULEJUKOM) B TE€YeHHE S MHUH Ha TEMJOM PpacTBOPE TAKOro
cocTaBa:

Boja awucr. 620 M
X10pHa AMMOHHSA 8r
Keaatuua 81
LluTpat HaTpus 131

[Tocne BbICBLIXaHUSL OMYBCTBIISIIOT B TEUEHHE — 2—3 MHUH Ha pacT-
BOpE CJICAYIOLIETO COCTaBa:

Boaa awuct. 100 Ma
HuTpat cepedpa 10r
JIMMOHHAA KUCI10TY Ir

Bupax-puxcax ans 3toit OyMaru pekoMeHI0Bascs Takoil (OH
J1aeT OYEHbL XOPOLUUE PEe3yNILTAThI):

Bo1a I n
Tuocyabdat HaTpHs KPUCT. 100 r
AueTaT HATPUS 8r
Hurpar ceunia 8r
X 10pHI AMMOHHUSA 251
Lurpar xaaus 20r
JIMMOHHag KHCI0TA 51
X:opua sostota(lll) 35 mMa

(1%-i pacTBop)

Pacrsop Oyaer padorats u 6e3 nobasku xnopuaa zonora(lll).
HO CBETOCTOHKOCTH CHUMKA 3HAYMTEJILHO MOHHM3MUTCH, a COYHOCTD
OTTEHKOB 3aMETHO NOOJIEKHeT.

Bepuemcsi, ogHako, B nHaiue BpeMs. B no3MTUBHOM ripouecce
poJib pelenTa NpOSIBUTENA. MOoXanyi, Aaxe Oofiee 3HAYMTENbHA,
4YeM B HEraTHUBHOM. YIa4HO 1nojoOpalHblii kK OymMare nposiBUTENb
NO3BOJIAET, KAK TFOBOPAT, «BbLIXATHL» U3 CHUMKA BCC JIETAIH H
o0ecneynTs MPUATHBLIA Tom., DTO BAXHO, TAaK KAK HEKOTOpbIE
OTTEHKU. MOSBJAIOIIHECS NMOYAC B UCTOLIEHHbIX PACTBOPAX, BbI-
[JISAAT HEY/IOBJICTBOPUTEIALHBIMU. OCOOEHHO 3TO KacaeTcs rpsi-
HO-3eJIeHBIX U OypoBaThix TOHOB. HeTepnuMa Ha ornevaTkax H
ByaJib., Jaxe caMas ciabas (mouepkHeM 210 eiue pa3!). [lostomy
3anacHoi pacTBop OeH30TPHA30JA JIOJIKEH CTATH BALLUHM BEpPHBIM
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Xopowas opraHusauus pabouero MecTa caesaeT Ballly paboTy TO.1bKO NPHATHOIL.

Kor1a Bce noj pykoil. a YMCTOTa ABASCTCH BAlMM MPABM.IOM, MOXHO BbIOpaTh

.1100ble cBoGoHBIE noT4aca, 4TOOBl OTNEYATATh JECATOK CHHMKOB A1 Apy3eil
M 3HAKOMBIX

COH3ITUKOM, €CJHI HET BO3MOXHOCTH padoTaTh 10JbKO HAa CBEXHX
naprusx gorodymaru. @otonobuTeNI0 NIPUXOAUTCS UMETH OIpe-
JIeJICHHBIH 3anac OyMaru. XxoTsi Obl OTJIMYAIOLLEHCS O rpadaLUsIM
(KOHTPACTHOCTH). HO He BCerja yAaeTcs U3pacxoa0BaTh €ro BOBpe-
Ms., JlJIs HEKOI'OpBbIX CHOXKETOB, NMOMHMMO TOHa CAMOro H300pa-
KEHHS, BbIPABUTENBHOCTh CHUMKA MOXHO YBEIHYHUTb, €CJIM LBET
NoAI0XKKH OyaeT oTanuathes o1 Oesioro. OObIYHO €€ AeNatOT 4y Th
KPEMOBOW, *eJI'1OBAaTOH HJIM 1BE1a CJIOHOBOW KoCcTH. OTnevaTkH
Ha TakoW Oymare OyQy! HAMOMHHATH CTAPUHHBIE IEPTAMEHTBI UJIH
I'paBIOPbI B aHTHKBapHbIX KHUrax. [oToBble oTOOYMaru c okpa-
IIEHHOW TMOIJIOKKOW ceiuac He BBINMYCKAKOTCS, HO 3Ty Npoleaypy
HETPY/IHO BBINOJHUTB M CAMOCTOSITENIBHO YX€ Ha 3dBEPIICHHOM
OTrnevaTKe.

IMTonesnslii coBer. Caverii npocmoii cnocod okpauiusanud Hoo-
AOMNCKU OMNEUAMKA — KYRAHUE 8 YAUHOU uiu KoPeiiHoll 3asapke
CpeOHetll  Kpenocmu, apeupya OAuMeAbHOCHb  00pabontku,
MOMCHO MEHAMb HAOMHOCHL ONUMCHKA.

bonee npodeccHOHANBbHBIM $BJISETCH ClleLHa/LHBI peuent,
paspaboTaHnbli B 1a0OpaTOPUM KOHCEPBALUMM H pecTaBpaulyu
JOKYMEH10B 118 apXUBHbIX ciyk0. OH BBITJASAUT Tak: M 10J1Yy-
yenus | .1 1oHHPVIOLLEro pacTBopa cMemuBaroT 40 M pacrBopa

7 - A, B. Wexnenn !



KpacuTens mnpsaMoro xearoro 5K WM npsMoOro KOpHYHEBOTO
cBeTonpoyHoro 2KX (koHUeHTpauus KpacuTesed B HavyaJbHOM
pactBope 1 r/n), 110 Mn pacTBopa xyiopuaa HATPHUA (KOHLEHTpA-
uua 10r/n), 12 Ma pactBopa kapbonata HaTpusa (6e3BO;{HOTO)
(konuentpauus 10 r/n) u 838 Ma aucTunnuposannoit Boabl. O6e
COJIM HYXHbl, 4TOObl KpacHTesb TJy0xe MPOHUK B OYyMa)HYIO
maccy. TemnepaTypa Tonupyrouero pactsopa 50 °C, npoaosku-
TEJIbHOCTb TOHUPOBAaHHUA 30 c. DTOT PACTBOP TFOJUTCA TAKXKE /s
NOAKpAIUMBAHUS MEPraMeHTa U KJIEEBbIX [IJIEHOK.

MHOXeCTBO peuenToB MO3UTHBHBIX MPOABUTENEH MOXHO Hal-
TH B CMpaBoYHUKax mno Qortorpadun. HekoTopble M3 HHX yxke
NPUBOIMJIUCE U B 3TOM KHHUTe, BCMOMHUTE BEChbMa THOKHE MO
JENCTBUIO COCTaBbl, KOTOpblE MPEANATrajoch MPUTOTOBNATL U3
3allaCHbIX pacTBOpoB. [ MuuHOBas kammua [106as, PoauHan
TaKxXe NMpUMeHstoTcsa Wis obpaboTku ¢orobymar. Ho, noxanyi,
JIFOOMMBIM PELENTOM ABTOPA ABJIAETCH AMHIOJOBBIN NPOABUTEND.
Ero rnaBHble mocTOMHCTBA—XOpoluas popaboTKa aeTajei. mo-
BLIILIEHHAS! COYHOCTb M IPOCTOTA COCTABJIEHHs (IIPM JTOM HE
BCETJa Jake TpeOyeTcs B3BELUUBAHHE, NIPH NOMOILNH HeOGOJIbILOM
JIOXKEYKH W3 NAKeTa CO CMEChIO Uit JAETCKOro MUTAHMSA Bbl JIETKO
OTMEPHUTE HYXHbI€ KOJIMYECTBA peakTHBOB). [[OTOBAT nposBurTesn
nepen caMbiM ynoTpebsieHHeM, DTOT pelenT TAKOB:

CyabduT HaTpus 6e3B. S0r
AMuaon 10r
Bpomua kasug I
Bona Ho 1

K HepoctaTkaM 310ro nposiBUIEs OTHOCUTCA HEBLICOKAS COX-
PAHAEMOCTL M 3aME1HOE OKpAlLMBAHHE KOXH M HOTTeH, Tak 4To
paboTaTh C HUM NPUXOUTCH TOJBKO MHHUETOM HJIH B PE3HHOBBIX
HanajabYHUKax JubO B mepualkax.

Y KaxIOro KpymnHOro MpeANnpUATHs. BbIMyCKalouiero ¢poTo-
OyMaru, ecTb CBON HAOOp pelen1oB, KOTOPLIH peKOMeHaYETCS s
ux obpaborku. OreueciBeHHbie OymMaru oO6pabaTbiBalOT mpos-
BuTesneM «CTaHmapTHeid Ne 1», pelienT KOTOpOro HameyaTaH Hi
KaX/JI0M KoHBepie ¢ (porobymaroil. Bojee wmwmupokui Boibop pe-
LENTOB, MOAXONALIMX JUIA CaMblX Pa3HOOOpa3HbIX YepHO-OENBIX
Oymar, pekoMmeHayeT BeHrepckas ¢upma dopre, KoTOpas Bbl-
NyCKAeT MpeKpacHyro Oymary U nposiBUTENH Ajisa Hee. [IpuBeaemM
9TH PEUENTbl (COAepKaHHe BEIIeCTB Ha | J TOTOBOTO pacTBopa).

YHuBepcanbHblii nposiutens ®J1-103 npurogen ans doto-
6yMar aroboro Tuna:

Meroa Ir

Cyandur Hatpus 6eas. 2r

MMApoXHHOH 4r

KapbowraTt HaTpus OcaB. 2r
1

-

BpoMit1 kaus
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[Mposisutens ®JI-111 maeT MArkyro rpagaiuuio H300paxeHus
¥ PEKOMEHAYETCS [ TOPTPEIHBbIX M APYIHX XYHOKEC!BEHHbIX
cHUMKOB (nposiBstoT 3—4 mun npu 20 °C):

MeToa 177
Cyapbut HaTpus 6¢3B. Hr
MiapoxuHoH 2r
Caunme «dboTo» IL3r
Kap6onaTt HaTpus Ge3B. Sr
Bbpomua kaaus 2r

Ha xnopobpomocepebpsnbix Oymarax (Tuna bpoMnopTper,
Kontabpom) npusiTHble TEMI0-KOPUYHEBBIE TOHA MOXHO TOJY-
uuth B nposisutesie OJ1-112 (npossasior 8 mun npu 22 °C):

Cyabput HaTpus 6e3B. 371
Mapoxuxon 10r
nuuuH «Poron 71
KapGonaT HaTpus Ge3s. 57r¢
Bpomua kaaus 2r

HakoHeu, ans nomocepedbpsinbix 6ymar (tuna Uomokont, Bep-
JIMTA) IS NOJIyYeHUs TJyOOKMX 3eJIeHbIX TOHOB MCMOJIb3YeTCs
peuent ®/1-6 (nposiBastoT npuMepHo 45 ¢ npu 20°C):

McToa I5r
CvabhuT HaTpus 6¢3p. 23r
["MApOXHHOH 61
Kap6oHnaT nHarpus 6e3s. 38r
bpomua kanus Ir

O npoAOJIXHUTENBHOCTH MPOSBJIEHUS (POTOOTNEYATKOB HYXHO
ckazaTb ocobo. EciM cneumanhHO He OTOBOPEHO, OHA  JIOJIKHA
coctaBiaTh okono 2 mMuH npu 20°C. TToueMy oTo BaxHO? OT-
NIeYaTOK MPOSABJIAETCS NPH BU3YaJIbHOM KOHTpoJie, H Y poTorpada
44aCcTO BO3HUKAET HEMpPEOJAOJMMOE HCKYLLEHHNE BLIHYTh €r0 paHbilie,
€cJId H300paxeHHe 110SBJISETCS CIUILKOM OBbICTPO, HJIH, HAOOOPOT,
OCTaBUTh B TNpOSBHTENE TNMOROJIbIE, €CJIH OTNEeYATOK CJAMILIKOM
cBeTJblil. U TO M Opyroe—HerogHble NpUeMbl, TaK KaK XOpPOLUETO
OTIICYATKA BCE PABHO HE MOJIyYUTCH, OCOOCHHO B NMEPBOM CJIyuae.
CHuMOK OyneT 61eKbIM, BAJBIM, MaJOKOHTPACTHBIM, & HHOT/Id U
3aByajJupoBaHIibIM. OCHOBHA$ Clenenn cBoO6OAbLI, KOTOPOil A0/ 1KEH
1nosb30BaThcsi Gororpad,- He NMPOAOCJIKHTCIBHOCTD TPOsABIEIUA,
4 BBIAEPXKA TNPH Te4a’lH.

ITonesnble coBeTbl. /. Boidepyucka Ooaxciua Ouiinb MIAKOM,
YMoObl 3a epess, pagHoe 2 MuM, OMHACYAMOK NAbupa.d «no.-
HYIO CHIY», APUOOPeMAd HYAHCHbIC NAONHOCHI U KOonmpacin!
TIpu smos na xopouie s omnedamee 00.11cHbl ObliNb XY Obl
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HEOO.IbLILe YHACINKU COBEPUECHHO G400 U MAKCUMAAHO Yep-
1oeo mona. Toabko 1mo20a 0MNEYAMOK KANCCINCA COUHBIM.

2. Hekomopbie co8peMeHHble cOpma 0y Ma2, CKOABKO ¢ HULMU
nu Geticsd, He dQIom 2AYGOKUX Y4ePIbIX INONHOE, U CHUMOK, 0dXCe
COBEPUICNHO  RPABUABHO  OMRCUAMAHHBIN, KANCCMCI  (CPbiM,
B smux cayvuaax unoeoa noaezno 006asums Kk 41060M) UCHoAb-
3reMoMy  NOIWNUGNOMY  RpoAgumedto  ocam  nampus
(40--50 ¢ na 1 a). Ilpu 2mos cosepuienno ue 06.93ame.viio
RO.1b306AMBCA HUCTIBLM PEAKINMUBOM, 8HO.1HE NOOX00UM 0axice
MeXHUYecKUtl NPeOyKm, Komopwlli nod  Hazeaumuem «1pu-
HAMPULHOCHamM» NOCHYRACIN 68 MA2A3UHbl  XO03AUCIIGEHHBIX
moeapos. Y npodgsume.eit ¢ mpunampuitghochamont 3aMentno
VEEIUUUBUEINC U PECYPC, 1. €. 8 HIOM JCe 00beMe NHPOLBUME.11
MOACHO 0OPAGOMAMb GO.1blHe GINEUAINKO0G.

BEPE3KA, CHEXKUHKA, CAMWMNAT

DTO H4A3BAHHUN MOCJIEAHMX THUNOB (OTOOYMAI, KOTOpbIE OCBOEHLI
I{POMBILLIEHHOCTHIO. MBI crieuHasibHO He OyieM rOBOpH1b O THIIAX
CrapbiX—0 HHX MHOTO MHCAJIM, U OHU XOPOIIO H3BECTHbI (HOTO-
rpadpaM. YTo xe kacaelcss HOBBIX TUMOB Oymar, To, KakK U KO
BCSIKOM Apyrofl HOBMHKE, MOKYMATE/b NOJDKEH K HUM TIPHBBIKATD.
S Xopollo NMOMHIO, KAK HENpPOCTO BHEJAPATACH B MPAKIHKY JIHO-
OuCHbCKON paboTLI Takas OTJIMYHAsl MO KavyecTBY (o1oOymara,
kak KoHradpom.

ByMaru, Ha3BaHMS KOTOPbIX TPHBE/EHbI B 34i0JOBKE, MO
CIPOCHHIO MPUHTMNHAJILHO OTJIMYAIOTCS OT MPEXHUX U aHajo-
THYHBIX 3apyOekHBIM THNAM, KOTOpble 000O3Hau4alOTCs OyKBaMmy
R-C. D710 cokpaulgHHe AHTJIMACKHX CJIOB resine-coating, O3H4-
yaroniee, UTO OyMara HMMEET CrnenualbHOe CHHICTHYECKOE TOo-
kpblte. Ha oTeveciBeHHbIXx (porobymMarax TaKOe MOKpbIIUE He-
JAeTes U3 MOJMITHIICHA; 3T OYMATH HA3BIBAIOT elle OymaraMm Ha
NOJAMITUIICHUPOBAHHOM NOMAJIOKKE, WIH JaMuHHpoBaHHbiMH. [To
CyTH, Takas OyMara uo;J00Ha KapTOHY, KOTOPbI WAET ANS U3rO-
TOBJICHHS MOJIOUHBIX NAKeTOB, TOHKHE CJIOM MOJUITHIEHA, HaHe-
CCHHble ¢ 00euX CTOPOH. jle)1aroT (HOoTOOYMAry HENPOMOKAEMOIl.
a Ui YAy4IlleHds COUHOCTU H300pakeHHWs, spKOCTH Hanbomee
CBE1JIbIX JIETAJICH B MOAUATHIICHOBBIH CITON, 0OpallleHHbIH K CBETO-
YUYRCTBHUTEJILHOMY CJIOIO, BBOJST B KAYECTBE HAMOJHHTENS TH-
LAHOBbBIE Oenua.

JlamunnpoBanHble PoTOOYMATH TPEeIHABHAUAINCE B HEPBYHO
ouepedb il CKOPOCTHON MallluHHONH 00paboTku. Beap eciin Bam
NPUXOANTCH, KaK TpH 00paboTke OOBIMHBIX OTMEYATKOB, MpO-
MbiBATb HX 10 MOJIYYACY, NCPET ITHUM YeTBEPThH Uaca (PUKCHPOBATD.
a4 MOTOM 3AHUMATHCS €LIC HAKATKOW M TJISIHIICBAHHUEM. BCE TpEU-
MYIIECTBA ObICIPOrO MOAYUEHHSI CHHMKd B COBPEMEHHBIX Bbl-
COKOMPOM3BOINTE IbHBIX ABTOMATAX CBEIYTCS HA HET.
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Yro xe NnpeactapistorT cobod 3TH TuUnbl OyMarn ¢ TOUKH
3penns pororpaduyeckux cpoiict? 1o obimel cBETOYYBCTBUTE -
HOCTH. KO((HUIUEHTY KOHTPACTHOCTH, MAKCHMAITLHOM IJIOTHOC 1
M TOHY H300paXeHHs (T.€. MO COCTABY CBETOYYBCIBUTCIIbHDLIX
CJI0ER) KAXJIbIH U3 HUX NMOI00CH OJHOMY H3 IIPEXHUX THILOB. YXKC
3HakoMoMy (oTor padam.

Bepeska no1061a 6ymare Yuubpom. 310 dpoMononocepedps-
Has OymMara yMmepeHHnod CBETOYYBCTBHTE/ILHOCIH, Aarolllasi H300-
paxkeHHe HeHTpaJIbHO-4EPHOTO ToHA. MaKCHMaJIbHAS ONTHYECKAs
MJIOTHOCb NOYEPHEHUH He HMxE 1.5, ero onpe/esseTcss COYHOCTh
NPABUJILHO IKCNOHHPOBAHHOrO U 06paboraHHoro cHuMka. Obna-
J1de1 BBICOKOH BYaJIeCTOMKOCTLIO, OTJIMMHO COXPAHSETCS, PEKOMEH-
JlveMasl NpOJ0KUTEIbHOCTD NPOSBJIEHUS B CTAHAAPTHOM 11pOS-
BUTEJIE OKOJO 2 MHH.

CaMiuut aHajioruyen bpomnoptpety. D10 Oymara ¢ xJjo-
pobpoMocepcOpsaHoi IMyJILCHel, 00Jialarollell BLICOKOH Kporo-
et cnocoOHOCTHLIO, KOTOpas coueTaeTCs ¢ OOJILILON LTOTHOCTBIO
MaKCHManbHbIX 1loyepreHud (nopsaxa 1,7), CpaBHHUTEJBHO BbI-
COKOM VIS TAKOTO THIA IMYJbCUH CBETOUYYBCTBHUTENbHOCTLIO,
BYaJIEyCTOMYUBOCTBIO M XOpOILUEH Ipagauueid BO BCEM MHTEpBaJie
110JIE3HBIX  IKCNO3UUMA. Bce 3TO BMecie € KpPACMBBIM TOHOM
M300piKeHHs, NOJYyHaeMbIM HENOCPECTBEHHO B NPOLECCE NPOsB-
JIeHUs, OOYCNIOBIIMBAET BBICOKOE KauecrBo oTnevarka. [Npu obpa-
0oTKe cileyeT MOUb30BATLCA MPOABUTEISIMH C OPOMUAOM KdJIHs,
MHUHUMAJABLHOE KOJIMYECTBO KOTOPOTO JIOJDKHO ObITh HE MeHblLe
0571 na |

ChexuHka noaobHa HooOGpomy. DTo xsiopodpomocepedps-
vast OyMmara ¢ ouetb 00JibIIOH MAKCHMAJILHOH MJIOTHOCTBIO, XOPO-
el aeTajJupyiollied CllocCOOHOCTbIO U OYEHb NPUATHLIM TENJIO-
YEPHLIM TOHOM H300paKeHUS.

Bee oTi Ttunel ¢poToOymaru, 1ipUIoaHbIE KAK ISl IPOEKIINOH-
HOM, TaK M JJTsl KOHTAKTHOM NEYaTH, BLINYCKAKOTCA HA NMOUTONKKAX
pa3HON TUIOTHOCTH (KApTOH, M0JYyKapTOH, TOHKas) W pAa3HbIX
ClEeNneHeN KOHTPACTHOCTH (OT MATKO#M J1o KoHTpacTHO#M). [1pasuia
noadopa ¢GoTodyMarn K XapakTepy HEraTHBA, KOHEUHO, IIPEX-
HHUC - MsATKas HyMara JUIst KOHTPACTHBIX HEFaTHBOB, HOPMaJlbHAS —
JUIS HOPMaJIbHBIX M KOHTpacTHasi—Aas BsUIbIX (Msrkux). OcHos-
Hble JOCTOMHCTBA 3TUX OyMal Mbl YK€ OTMETHJIM: HETUT POCKOLINY-
HOC1b MOMJIONKKH, YTO CHHXAET PACXO/T PACTBOPOB W JAesiaeT
BO3MOXHOH CKOPOCTHYIO 00paboTky; noHmxkeHHasi jedopMupy-
€MOCTL; OBICTPOE BBICHIXAHHE M BO3MOXHOCTB IIOJIYYCHHS BbI-
COKOIO [JIsHLA 0€3 CTO/Ib YTOMHTEJbHOW H KANPU3HOH NPOLEYPbI
XO0JIOJIHOI O MJIM TOpsAYero TJisHleBaHHs. B 1iepByro ouepenb 31u
JIOCTOMHC1Ba 1IPOABJIAIOTCS NPH MACCOBOH MEXAHU3UPOBAHHOM
obpaborke. rae obecneunBAeTCs CTAOMILHOCTL KAYECTBA U MaJIbli
pacxoa pacrBopoB. DTH THUBLI GOTOOYMATH NpeaciaBisiol MH-
Tepec M Ui poTomoburenei, ocobeHHO Jins TeX, KOMY TMpUXO-
JIUTCS NMeYATATh MHOI'O.
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ITpu pabore B doTonaboparopuu

Nnonb3yfTech NMUHIETOM, 2TO Npeno-

XPAHUT BAIIM CHUMKH OT CJCAOB
NaNblUCB, OT NATCH U MOJ0C

OnHako 3Tu Oymaru, oco-

OEHHO C TOYKH 3PEHHUS OMNblI-

HOrO NOOU1eNs, UMEIOT U Clla-

Oble CTOpPOHBI, KOTOpPbIMH He-

nb3st npeHebperats. [lpu ma-

IMHHON 06paboTke 31U CBOIA-

CTBA MOXHO paccMaTpHBaTh

KaK [OJIOXUTENbHbIE, & NPU UHAWBUAYAJBLHON NeYyaTH OHU MOTYT

OTPaHUYMTL BO3MOXHOCTH aBTOpd., ITO HEOOXOOUMOCTH OUYEHB

TOYHOTO ONpEAeSIEHUs! BBIACPKKU NPU NEYaTH, HEBO3IMOXKHOCTL

«BBITSATUBAHUA» HW300paxeHHUsi 3a CYET YBEJMYEHHUS [POMAOJIKHU-

TEJIbHOCTH - IPOSIBJIEHHS WJIM [OBBILIEHUS TeMnepaTypbl NpPOsBU-

TeJs. DTO BBICOKAS CTAOMJILHOCTH KOHIPACTHOCTH, KOTOPYIO HE

yaaeTcs BAPbUPOBATH BbLIOOPOM NPOSIBUTEIS 170 17]

U3MEHEHHEM pexuma o0paboTku. HakoHel, naMUHUPOBAaHHbIE

Oymaru He BCerja Mo3BOJIIOT TAKXKE JOCTHYb TOHKHX 3(h(deKTOB,

CBSI3aHHBIX C U3MEHEHUEM OTTEHKA U300pakeHusl, pa3jau4us B ne-

penave neraliell 3a cueT BbIOOpa pa3HbIX MPOSIBUTESEH — IPUEMA,

BIMOJIHE OOBIYHOIO MpPH NEYaTH BLICTABOYHBIX JK3EMILISAPOB (Ho'l0-
rpaduii.

O6pabatpiBatorT 3TH TUnbl (HOT1OOYMArd OOBIMHBIM 00pa3oM
¥ B OOBIYHOH MOCAEN0BATENbHOCTH: NMpOsIBJIEHHE, CMOJACKHBAHUE
WM CTON-BaHHA, (UKCHpOBaHue, MpOMbIBKa, cywka. [Tpononxku-
TEJLHOCTb MNPOSIBJEHHUS — IPEXHAS, KaK U Il OObIYHBIX THIOB
Oymar (Okoj0 2 MHUH);, ApPYrHe ONEpallMd HE TOJBKO MOXHO, HO
M HYXHO COKPATUTD.

XoTs 3aBOA-M3rOTOBHUTENb HHOTAA PEKOMEHAYET OOBbIYHYIO
JUIUTENBHOCTD, (DUKCUPOBATH ClieayeT He OoJiee 3 MUH, [PH 2TOM
JIy4llle TOJIb30BAThCSl BCETNIa CBEXHUM (PUKCAaKEM M MPOAOJIKATH
oTy onepauuto 1,5-2 MuH. 3atsaruBatb GUKCUPOBAHHUE (YTO CTOJb
OOBbIMHO IS npexHHX Oymar) Ha JJAMHHHPOBAaHHBIX Oymarax
HeXeJaTeNbHO: 3TO NMPUBOJUT K NMOSBJIEHUIO MATEH U BbILBE1AHHUIO
u300paxeHus, HHOTJA MOYTH Cpa3ly nocye obpaboTKH WM Jaxe
B ee npotecce. DPpdekT 3aeCh NPSIMO IPOTHBOMNOJIOKEH NPHUBBIYHOM
NpaKkTuKe, Koraa AJUTeNbHOe (UKCHpOBAHMUE MOBBLIILANO COXpa-
HSIEMOCTh U300paxeHusi. OKOHYaTENbHAS NPOMBIBKA --HE 10JIbILE
4-5 MHH B NpoTO4HOH Boae. [Topsiuee riasiHIEBAHHE COBEPLIEHHO
HENPUMEHHUMO, OHO MNPUBOIUT K MOpPYE OTNEYATKOB W TMJACTHH
[JISSHUEBATEIS: paciJIaBUBILMICA M NPUJIMIIUMA K [UIACTUHAM [O-
JIMDTUWICHOBBIN CJI0M TOYTH HeycTpaHuM. EcCiM ecTtecTBeHHbIH
IJISIHEL, MOSBUBLUMICS [OCJIe CYIUKH, KaXeTCsi BaM HEJOCTATOY-
HbIM, OTIIEYATKU MEpPed CYILUKOH MOXHO 3aayOouts [2-3 MMH B
10%-m paciBope goaekaruapata cyibdata xpoma(lll)-xanus].
AHaNOrvMyHbIe COEIHHEHUS aTIOMHUHUS 410T H0siee c1abblit sddexi.
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[Mone3uniii coBet. He noav3yiimecs cAuUKOM MenIbLMu pacm-
BOPUMU, 116 HOMEWalIMme 8 KI0gemy MHO20 OMNEUAmKo8 cpasy —
DMVALCUOHHBIE CAOU A€2KO NOBpeNcOaemcs y2aamu Opy2ux
OMNeuUamKo8, ecAu OHU Kacalomca opye opyvea.

XoT# NTaMUHHUPOBaHHbIE OYMArd NMpH XOpOLIEM KaveCTBe MOJIH-
JTHJICHOBOTO MOKPBITHS HE CKJIOHHBI CKPYYHMBATHCH U TOCJIE BBI-
ChIXaHHS HMEIT TUIOCKYo ¢dopMy, Oymara Ha TOHKOH OCHOBe
HHOT/1a BCE-TaKH CKpyuuBaeTcsi. PacnpsaMuTh ee OOBIMHBIMH CMO-
cobamu, Hanpumep neperndas Ha JepeBSHHOM Opycke WM Kpae
crojla, He yaaetca. B 3Tom ciydae nepen Cyumikod TMOMeCTHTe
otnevyaTkd Ha 10-15 MuH B 6%-i1 BoaHBIH pacTBOp TJIMLEpHHA,
4 eclM CKpYuYMBaHHe OYEHb CHJIBHOE, MOXHO B3fTb Ooijiee KOH-
LIEHTPUPOBAHHBII PACTBOD TNIMUEPHHA U (MJH) YIAJIMHUTH BpEMs
obpaboiku B 6%-M pactBope Ao 12 4. 3aTeM HYXHO YyJalduThb
H3JTUIIHION BJIATy (PpUibTpoBaJibHOM GyMaroi (TOAUTCS U LIKOMb-
Hasi TPOMOKAILIKA).

[1pu nosByenun Byasu, kaxk 1 oObIYHO, N0DAaBbTE B IPOSBUTEND
HEMHOTO OeH30TpHa30Ia.

HarotosutenaMu potodymaru pa3zpaboTaH creuMaTbHBIA yc-
KOPEHHBIH M JKOHOMHYHBIA TMpOLECC €€ MPOABJIEHHUA, KOTOPBIN
MO3BOJISIET COKPATUTH OOINYH TNPOJAODKUTENBHOCTh 00paboTku
B 5-6 pa3. CKopocTHO# nposBHTENb UMEET TAKOH COC1aB:

DeHURoH 05r
MinpoxuHoH 10r
KapboHaT kanus 40r
Cyabput HaTpus 6¢3B. 26r
BpoMmua kasina Ir
Boaa Ho I n

[Mposasnsator 30 ¢ npu 20°C, 25 ¢ npu 25°C, 15 ¢ npu 30°C.
[TposiBiieHHE MOXHO COKPATHTD JI0 5 C, €CJIM HarpeThb NMpOSBHTENb
no 45°C u pobasuth B nposBuTesib OcH3oTpuazon (I r/m). Ia-
paHTHPOBaHHOE 3aBeplueHHe (UKCHpOBaHHUSA 3a 2 MHH obecne-
YUBAET TAKOW PELEINT:

TuocyabhaT HATPUS KPUCT. 350r
Aucyabdur Hatpus 30r
Cyabput "HaTpua 0e3B. 5r
THouHaHAT AMMOHHUS 50r
Bona Ho I n

3axrounTesbHass MTPOMbIBKa 2—3 MHH B NMPOTOYHOH BOJE.

«BbICOKWUIA KMKO4Y»

Ecni 661 MOXHO ObLJIO «O3BYYHTbY» YepHO-0ebli POTOCHUMOK, TO
BCE CBETJIbIE —0eNble H YyTb CEPOBATBIE —TOHA acCOLMHPOBAJIHCH
Obl ¢ HanboJsiee BbICOKUM peructpoM. OTcro/la U Moo Ha3BaHHE
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criennduueckux U300pa3UTEIIbHBIX
MIPUEMOB, NMPHUBO/TALIMX K HEXKHBIM
Mo rpajallud, MOY1U BO3AYLUIHLIM
U MSIKUM CHUMK4M, KOTOpbIE
MOYTH  UEJIMKOM COCTOSIT U3
«benoro» ¢ OveHb CBE1JIbIMHU
cepbiMu ToHamu. HasBanue 3ro-—
«BBICOKHIl KJIIOW» —sIBJIsie ICA /10-
C/IOBHbIM TIEPEBOIOM  AHTJIHHCKO-
ro TEPMMHA, KOIOpLIH Takxe
BcTpevaercss B nutepaiype (high
key). TpakToBKa croxera B Yroi
TEXHUKE ONPABbIBAECTCH KaK CBOE-
obpa3ueM opuUruiaita, Korja cam
O0BEKT He COJIEPKUT BBLICOKHX
KOHTPAC10B (HANPUMED, CTCPU.1b-
Hasi OOCTAHOBKA OINEPAUMOHHOIT,
TYMAaHHOE yTpo, JIOK/IeBisl 3aBeca
UNM 3UMHUH ned3ax), T1ak U
TBOPYECKHM 3aMBICJIOM aBTOpA.
ClpeMsIIerocs mnoaYepKHYTb B
XEHCKOM MJIH [I€'1CKOM TIOpPTpETE.
CKaXXeM, 0COOYH JIMPUYHOCTb, MATKOCTb U YUCTOTY. Bbl M camu
0e3 Tpysa HalimeTe MHOXECTBO APYrMX MPHUMEPOB, KOTJd TAKOF
NpHEM U onpaBaan, u xenatened. OTHAKO UMEHHO 3/I1eCb YMECTHO
HAMMOMHUTB, YTO 2TA TEXHUKA, KaK U Jrobas Texiuka BooOllle, iHe
IOJDKHA  ObITL CaMOUENbIO, €€ Ha3HaueHWe —naubosiee 0Opaz-
HO BBIPA3UTL CYUIHOCIb CHOXKETa M €ro aBTOPCKYIO HHI1EpIpe-
1alUIo.

N3 yero ckiiaabiBae1csa TEXHUKA «BLICOKOTO KiiFoYa»? MSrkocTn
CHHMKA —13TO, B NEPBYIO ouepelb, obecneyenne MArkocTH Ha BCEX
I1anax ero noiiyueHus. «BoICOkUit KJirou» TpebOyeT HE3HAUHTEJIb-
HOTO JAMANa30Ha TOHAJLHBIX MEPEXOAOB B U300pPaKEHHH M JIO-
nyckaeT (a mpaBHJIbHEE CKa3aTb, M '1pebyel) ML OT/EJIbHBIE,
HeOONLITIME MO 1UIOWIAAN TeMHbIe NETAaJU. TOJIbKO MOTMepKHBA-
IOllHe HEeXHOCIb OCTalbHOro u3oOpaxeuus. Ha npakruke 770
O3HAYAET:

HaJIMYHe CBETIOro oObeK1a; OH MOXET OblTh CBETJIBIM CAM MO
cebe JIM6O MOXKET LPeACTaBIATLCA (GOTOrpady BBIUTIPBILIILIM I1PH
nepejaue B CBETJIbIX TOHAX] BPA/ JIK CTOUT, HAMPUMED, NLITATHCA
cho1orpadupoBaTb 3ITUM CMOCOOOM TEMHOIJIA3YIO OprOHEIKY MU
apukania;

cBeTablit (oH, Kak TNpPaBUJIO. OJHOTOHHBIH W OCBELICHHbIH
0oJee CUIIBLIIO, YeM caM 0D0DBeKl,

MSATKOE, PACCEesIHHOE, NOYTH OecTeHeBOE OCBellleHHe, KOTOpocC
JIAPUT MHOTI4 CaMa NPUPOAA. WM XKeE ero MPUXONTCS HCKYCCTBEH-
HO OpraHu3oBLIBalL HabopoM pacceuBatesiel. 3aTenuielieid U
oTpaxare.ie:
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OjHa 13 cxeM OcBCluicHUS Tipu (oTot pa-

(UpOBANMH B TCXHMKC «BBICOKOIO K:1tO-

ya». CBeTanii GOH MOJICBCUMBACTCSH 0CO-

OCHHO CHBHO, OCTAIbHBIC HCTOYHHKH

ofeeneyuBaloT MArKoe. mouTH OccTehe-
BOC OCBEILCHHC

TOUYHAs 3KCHO3ULHUSA, KOTOPYHO
TOJILKO B PEIKHX Cly4yasx, Ha-
IIPUMEDP TIPH CHEMKE HEKOTOPBIX
nen3axen, pa3peuraercs npespa-
THTH B HE3HAYMTENBLHYIO TiEpe-
JIEPXKKY:

UeJICHATIPABJICHHLIH HETATHB-
HbIA 1IPOLECC, B UTOTE KOTOPOTO
110JYY4€TCsd OTJHUYHO JIETAJIMPO-
BAHHBIH W JOCTATOYHO TUIOTHBIH
HEra1MB HEBBICOKOTO KOHTpacCtd;

crieuHanabHble 1IpUEMBbI TBOD-
4YeCcKOHW 1103UTUBHOMN MEeYaTH, KO-
Topasi HauuMnaercs ¢ nojadopa
OyMaru U 1poI0JHKAETCS B JKCIIe-
PUMEHTAaX C HPOSBUIEJISAMH, pe-
XUMaMH TpOsiBJIEHUS U JIONOJI-
HUTENLIIOH XHMHYECKoi oOpa-
OOTKON TOTOBOTO OTICYd FKA.

HauneM ¢ ocsellenusi, TaKk Kak caM 1o cede CBETJIbIH O0ObeKT
BUPTYO3HOTO CHUMK4 ellle He rapaHTupyer. Ono. Kak U 00bIYHO,
MOXeT ObITh €CTECTBEHHBIM, HCKYCCTBEHHBIM, CMELIAHHBLIM. BaxHO
HOJIHOCTBHY YCTPAHUTDL TSXKEJIble TEHH, TaK 4acTO MMOABJIAIOILHAECS
B IIOPTpETaX, 3dCTABUThL TOHAJILHbIE 1ICPEXOALI HETPYOO OTIENA1h
OJIMH 1JIAH OT JAPYroro, JHUIIL HAMEeYaTh BTOPOCTEIEHHbIE JACTAIH,
BbISIBJIAS TJaBHOE. B HaTypHBIX YyCJIOBHSIX BLIOpAHHOIN TCXHHUKE
HanboJiee COOTBETCTBYET lacMypHas, Jdaxe TYMaHHas 1OTo/a.
Ecan uMeercs KOHTPACTHOE HAlPABJIEHHOE OCBEllleHHe, 0ObIMHO
HpsMble JIYYH COJIHLA. €ro IPUXOAUTCH CMSATHATHL AOIOJIHHUTEID-
HBLIMH 3ATEHUTENSAMH WM OTPaXkaTeNsasMH. 3aTEHUTEJIH JIETKO cle-
Jarb B BUAE OOJBIIMX, HO JIETKUX PAMOK C HA1SHYTBLIMH B OAUH
UJIM HECKOJILKO CJIOEB 1HOJIEM, MapJiell, kaliponoM. Ux pasmernaior
B IIOTOKE COJIHEYHOTO CBETA OKOJIO TJIABHOTO 00BbEKTA ChEMKH UIIM
HAJAEBAKOT Ha COPUTHI U peduiekropbl UMITYIBCHBIX Jamit. OTpi-
KATEJIAMH MOTYT CIYXH1b JIMCT OymMaru, MeTauinyeckas Gonnra,
HAXKC 1a3¢Ta, pi‘l3MeIuCHHble C TeHCBOH CTOpOIILl 061,01(1‘;1 " BbIpan-
HUBAIOILHE CBETOBLIE KOHTPACTbI HA HEM.

Besnuka U ponb dona. Ilpu nopTpe1Hoi cbeMKe ero He cieayel
IHOMCIATL OJIMXKE 110JIyTOPA-/IBYX METPOB OT YEJIOBCKA —3TO H3-
dasuT oT mnossiacHUa Tened. Kpome Toro, ¢oH gomxeH ObITh
OCBelleH SipYe M Ha HEraiuBe, COOTBETCTBEHHO, AOJDKEH 10JiY-
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He cTapaiitech MCnoap30BaTh CAMILKOM MoOLLL-

HbIC MCTOYHHKHM CBETA: /18 XOPOUICTO CHHMKA

OOBITHO BaXKHEE PACTIPCACICHHE CBETA HA CIOKC-
TC. @ HE €ro YpC3MCpHbIfl ypoBeHb

YUThCSi OoJiee MIIOTHBIM, BIUIOTL [0
3aMeTHOM nepenepxku. EctecTBeHHO,
4yTo Genu3na pona nomoraet geny. Ha
OTKPBITOM BO3/1yXe OTJIHYHbIM (POHOM
CAYyXKUT HebOo, a B moMmeuieHHH ¢(oH
NPUXOAUTCS JOHOJHHUTENBbHO NOJICBE-
YHBATh OJHOM-ABYMs JiaMnamu. Ecnu
JIMIIO BbIMIPHIBAET TMpPH OCBELIEHHH
OTpaXe€HHBIM CBETOM (OT CTEH, NOTOJI-
Kd), To Ay1si POHA MOXKHO MCMOJB30Ba1b M HANPABJEHHOE OCBElIe-
te. TlpuMep ymayHOH CBETOBOHM CXeMbl FIpPUBEIEH HA PHCYHKe,
OJIHAKO, KOHEYHO, HEeJIb3sl CYMTATh, YTO OHA NMPUTOAHA sl BCeX
cinydaeB. MiMenHo B opranu3auuu ceeta ¢dotorpady npenocras-
JIsleTCsl IuMpoyvaiilee noje s IKCNEpUMEHT10B. B nopiperHOH
CHEMKE YAOOHBI U BIOJIHE JOCTATOYHBI NMEpeKaibHble (OTOJaMIIbI
no 275 Bt ¢ peduiex1opamu.

Heckonbko cinoB o TouHoM oskcno3uunu. TpebGosaHue «Oe-
JIM3HBD HEPABHOCHJIBHO TPEeOOBAHUIO «3aJMTb» CBETOM OOBEKT
HACTONIBKO, YTO BMECIO TJla3 OClaHYTCS JIMIUb Y3KHE MPUHIY-
peHHbie HIeJKU. Beab TOHaNBHBIH PUCYHOK CIPOUTCS HE CTOJILKO
KOJIMYECTBOM CBET4, CKOJBKO €ro yMeJIbIM pacnpeie/ieHUeM Ha
npeaMerte. OOWMH ypOBEHb OCBEHIEHHOCTH MOXET ObITh BIMOJIHE
YMEPEHHbIM M COOTBETCTBOBATH BbLAEPKKAM '/,5—!/s, € TIpH mOC-
TaTo4Ho OonbwKx (0coOeHHO [Jisi mopTpeTa) AnadparmMax. JKcro-
3UIMS YyCTAHABJIMBAETCS MO IJIaBHOW Ae1anu croxketa. Hemonepxkka
HEIONYCTHMA: TNOBBILUEHHBIA KOHTPACT U OTCYTCTBHUE JAETAJICH
B TeHsIX cMaxyT Bech dddexT. HeGonbluas nepemepxka Moxer
o0JteryuTL nevartb, obecneuuB Oesnn3Hy ¢oHa, HO TpedyeT oc-
MOTPHUTENBHOCTH, TaK KaK CJHIUKOM IUIOTHBIA HEraTHB Hexe-
nareneH. M HaoOopoT. nmpefesbHO TOYHAS IKCMNO3HLHS U MSTKOE
NpOsiBJIEHHE [JAayT OTJIMYHO J[ETAJIMPOBAHHBIA HEraTHB He3Ha-
YUTEJIbHOW MJIOTHOCTH JIaX€ B YCHOBHAX AOCTATOYHO KOHTPACTHO-
ro OCBElIEeHUs NpH NEU3aXHOU cheMKe. BOT npekpacHbli ciiyvan
HPOBEPHTb, YCBOWJIM JIM Bbl BCE T€ COBETbl HO MPOSIBJACHHUIO
HEr4THBOB, O KOTOPBIX FOBOPUJIOCH PaHEE B 3TOH KHHTE.

[Tpu chemke He 3n0ynorpedasiite ceeTopuarTpamu. [ToMuuTe.
4YTO XKeJiTble, a2 TeM OoJiee OpaHXeBble M KpAacHble (UILTPBI
yCUIMBAIOT KOHTpacT. [osiybol ¢uibip CMSryaer €ro v JaeT
UHTEPECHBIC TOHAIBHBIE PELLEHHS, OCOOEHHO NPH 3UMHHX ChEMKAX.
Crapaiitech nons3oBaThCsl Haubollee KOPOTKOH BbIAEPKKOHW U3
BO3MOXHBIX. CHSITh NOPTPET B MNOMEHIEHHH MOXHO M Ha TJIEHKAX
oproxpoMaTudeckol ceHcHOunu3auuu (Hanpumep. Opso FO, ko-
Topasi Dosiee eCTECIBCHHO MEPEAET COOTHOIUEHHE TOHOB KOXH).
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[1neHky MOXHO cjierka nepenposiBUTh, NepeBeist BCHO raMMY TOHOB
cHUMKa OJimxe K 00JaCTH MaKCHMAalbHBIX NMOYEPHEHHH, YTO CHH-
3UT KOHTPACT.

Jpyras, He MeHee BaXHas TMNOJIOBMHA Yycrexa 3aBUCHT OT
CMEeLUHAIbHOrO MO3WUTHBHOrO mnpouecca. MIMeHHO nosToMy onu-
CaHHE TEeXHHKHM «BBICOKOTO KJIIOYa» MOMaJio B 3Ty IjaBy. XoOTS
UCXOMHBbI HEraTHB MaJjlOKOHTPACTEH, NMe4YaTaTb C HEro cjenyer
TaK, KaK ecJii Obl Bbl UMEJIH JIEJIO0 C CAMBIM OOBIYHBIM CHOKETOM.
O6biyHO s 3TOro Tpebyercss OyMara HOpMAaJibHOW Tpajalliu.
I'naBHag owmbka, KOTOpas TaK U HANPAIITMBAETCS, — ITO HeJomneya-
ThIBaHHE M300pakeHHsl WJH TpEeXIeBPEMEHHOE NpepbiBaHHE MNPO-
aBjieHds. OT 3TOr0 CHUIMOK CTAHOBMTCS NMPOCTO CePbIM, HE Hecsl Ha
cebe 1 cie/l0B KaKOW-TO cneunanbHOW TexHUKH. [lpu npossiexny,
KaKk H 0OblYHO, 0053aTeSbHO HYXHO BBISBUThH IOJIHYO IIKAJy
TOHOB, OTNEYATKH JOJKHBI ObITh YUCTBIMH, YETKHMH, CEPBIA LIBET
JoJhkeH ObITh cepeOpHCTBIM, a HeDoJbiliME AONYCTHMBIE (M Jaxe
HeoOXOONMBbIe) YYACTKH YEpPHOTo —COYHbIMH. B obiieM, ¢ no3u-
THBOM MOXHO paboTaTh KaKk ¢ caMoil 0ObIMHOH QoTorpadue,
NpHIIIMast IONOJIHUTE IbHbIE MEPBI ISl NOJTHOTO NpeIoTBpallleHH s
BYaJTH M HeXeJIaTeJIbHbIX TPA3HOBATHIX TOHOB. [IposiBuTE L BCeria
HYXHO OpaTb CBEXMM, Memnsis €ro nocjie TpeX-YEeThIPEX OTIe-
yatkoB. K nogbopy ¢potobymMaru Takxe cieayet noJodTH ocobeH-
HO OTBETCTBEHHO. bymara ¢ HCTEKUIHMM TapaHTHHHBIM CPOKOM
XpaHeHWs HENpPUrOAHA, M NPEANnoYTeHHe CleAyeT OTAATb BbLICO-
KOKQYECTBEHHBIM «XY/I0XKeCTBEHHbBIM» COPTaM, OCODEHHO C Ma-
10BOHM NOBEPXHOCTHIO U HA KAPTOHHOHM MOMJIOKKE.

M3 no3uTHBHBIX NPOSABUTENEH HAMITyYilIMe pe3ysbTaThl obecne-
YMBAIOT peLEenThl, NpUBeAcHHbIE B Tabs. 4. KayecTBO peakTHBOB
B 3TOM CJlyYae He MEHee BaXKHO, YeM NpH paboTe ¢ NpOsSBUTEIAMH,
npeaHa3HAYeHHBIMU 1S GOTOMJIEHOK.

[Toae3ublit coBer. Kapbonam kaaus npedgapumebHoO peKo-
MEHOYemcs npoKaAums, NPoOAGUMeEAU ¢ MAKUM NPOKAAEHIIBIM
XUMUKAMOM «pAdomarom yuujer, u I3mo 8diHCHO He MO.AbKO 014
MEeXHUKU «BbICOK020 KAI0oUd».

Ecin mosBHJIMCh OCaIOK HJIK MYTh, PacTBOpbl (DHIBTPYIOT.
[1Ipy HEBO3IMOKHOCTH COCTABUTH NpPHBEJEHHBIE PELENTbl MHOT A
NOJIb3YFOTCS CTAHAAPTHBIMHU WJIH JaXKe FOTOBBIMH NPOSABUTENAMH,
pa30aBias UX B COOTHOWEHHUU OT |1+ 5 go 1+ 10 u npoasnss npu
25°C. DKcno3uuMio MpU neyaTH, TOYHYH KOHLEHTPAUHUI Ipo-
SBUTEJI U NPOAOJDKUTENbHOCTh NMPOSBJIEHHS NOAOHPAIOT ONBIT-
HbiM nyTeM. CriibHOe pa3baBiieHue TpebyeT 3HaunTeNbHOTO (B 3-5
pa3) yBeJIMYEeHHs BBLAEPXKKH NMpH NeYaTH U YIAJIMHAECT NpPOSBIICHHUE.
ITO HexXeJIaTeNbHO: PACTET OMACHOCTh MOSABJIEHHS ByaJid, OCOOEH-
HO KOrJa 3alluTHble (GUILTPHI J1abopaTOpHOTO (OHAPS UMEIOT
nedexthl. KOHUEHTpalLKs NpoOsBUTENS JOJDKHA ObITh TEM BBIIIIE,
YeM MSTr4Ye CHUMOK, T.€. YeM MEHBbIIIE y HEro iKaja MoJIyTOHOB.
HUuorga nns ocobo MArkux H300paxeHHH HCMOJB3YIOT AdXe
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Tab:mua 4. [Mo3uTuBHEIE NPOABHTE.H 414 00paboOTKH “epHO-0ETRIX CHHMKOB
B TEXHHKE «BLICOKOIO KaI04a»

('ouepmalmc BCLIECTB NPHBENCHO B I'pAMMAX M3 pacyeTa Ha 1 71 rorosoro pacrsopd

Coacpxanye B IPOSIBH FeIsNX

KomMmnouceurot

Ne | Ne 2 Ne 3 N 4 N :
Meroa 4 - 3 3(+1)
I"'napoxuiton 10 — — (+3) —
AMujton - 30 — —- —
Cavmiun «Porton 12 10
Cyabput HaTpus Gess. 50 30 10 30 25
Kapbonai kanus 80 30 (+20) 50
bpomun xasus 3 2 | 3 3
Kapbonar watpus Ge3s. 60

MMTpuMcdanus kK pcreHtaM.

Hpossurear Ne 1. PaGounit pactrop coctasasitor u3 (L3 o1 sanacHoro pactsopa u 0.7 i
BOIbl, MAKCHMAJILHASA HPOLO/DKH ICJILHOCTD [IPOSBICHHE 5 MUH.

ITposisuteas Ne 2 0cobcHHO NpHUrodeH s GpoMocepedpaHbIX (o1odyMar.

IMposiBuTens No 3 maer 0COOCHHO XOPOLUME PE3VJILIATLI HA «XYIOXKEC! BEHHBLIX» COplax
HOTOBYMUI H MOKCT HCIIOJIBL3OBATLCH OC3 pa3zdaB:ienns. BaHO BLICOKOE Ku4eC1BO MC101a.
KOTOPDIif JOKeH ObIThb COREPIUCIIHO HEOKHMCIICILILIM,

Mposiutens Ne 4. PaGouuil pacTBOp COCTABISIOI M3 | 4aciu 3anmacHoro M 2--3 wacrcii
BoAbl. Ecin 1pedyercs 60.1ce HHEP! HYHBIH NPOABH1C.Tb, C:1eAyeT OO0ABH I'b PCAKTHBLL, YKA31H-
HbIC B CKOOKax. Takum obpazom. moa Ne 4 Bbl mMeere NPAKTHYECKHM ABd PA3HLIX PElCNTd
C Pa3iIMYHON aKIMBHOCTLIO.

[MposBuTesin Ne S. PaBo4uii pacTBOp COCTABASIOT M3 34IACHOIO PACTBOpa 1 BObI
B COOIHOLIEHHH | + 1.

BBIPABHHBAIOIUE PELENTHl NMPOSIBUTEAS s GoTornnenok. UTobbl
u30exaTh MOSIBJIEHUs Byasd, Npuxoauics no0aBisirk Jmb6o Opo-
MU Kaaus, aubo GensoTpuasolt.

[lewaTaror 06BIMHO HA HOPMaJILHOW HO Tpajaalmu GpoTobymare.
JonoJmuTenbHOTO CMSTYEHUS PUCYHKA MOXKHO JOOMIBCH, €CIu
IpY MEYaTH KAKOE-TO BPEMs AEpXKaThb Iieped OO0BLEK1VMBOM YyBE-
JUYUATEN] KaKON-TM00 «CMSATYUTEb» BPOJIE KAllPOHOBOH ceTKU
UJIM cJIerka cMsToro jMcera nesutodana. Muoraa u Bes 2kcno3unus
BbIIIOJIHsACICS ¢ au(Py3opaMu, HAUETBIMU Ha OOBbeKTHB. Macka,
JKPAHUPYIOIAs Kpas CHUMKA4 W 3acTaBjsifollias U3oOpaxkenue
«CXOAMTh Ha HEeT», OOBIYHO COOTBETCTBYET CTHJIFO 3TOW TEXHWKH.

Kpome 006biuHOrO nposiBnenuss MOXIo nomnpoOboBaTh Tak Ha-
3BIBAEMOE «JIPOOHOE», 0OCOOEHHO €CJIU BOCMONIbL30BATLCS CTAHIAPT-
HBEIMH pPENEn1aMi ¢ METOJ-TUAPOXHHOHOM. CHUMOK 10CJI€ DKCIO-
3UIMU  pa3mauuBaioT B Boze (] muH: 20-22°C), nepeHocsaT B
NPOSIBUI'ENb JIO NMOSBJIEHUS NEPBBIX CAEA0B U300pAKCHUS, 4 3aTEM
OlATL B BOAY A0 €ro MnoJsHoil mpopaboTku. Ecim nojiytoHa He
IPOSIBUJIMCD, OMNEpALUU MOBTOPAIOT: CHOBA B NPOSBUTEND, 3aTEM
B BOJIy M TaK, ecJii noTpedyercsa, HECKOIBKO pa3, MOKa HE MOJy4aT
HYXHBIH pe3ynbraT. Takoi xe >QexT macT mposBiielne B JBYX
paci1BOpax, KOriga B NCPBOW KHOBETE NMPOSBUTEJIL— KOHTPACTHBIN,
4 BO BTOpPOW —MATKUi. B nepBoil KrOBETE CHUMOK BBLIJIEPKHBALOT
[0 NOSIBJIEHHS TIEPBbIX CJIE0B U300PAKEHUS U 3dTEM NMEPEHOCAT BO
BTOpViO KroBery. s Takoro Meroaa nposiBIeHus OCOOEeHHO
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y/100HBl T€ 3aMacHbi€ PaCTBOPbI, O KOTOPbIX FOBOPHUJIOCH paHee
H KOTOpPbIE 1103BOJSIOT OBICTPO M MPOCTO TMOJYYUTL MPOSBUTEIIH
C Pa3ibLIMHA CBOHCTBAMM.

CneunanpiblM MPHEMOM SIBJISIETCS] TAKXKE MPUMEHEHHE TpeaBa-
purTenbioi BaiHbl U3 1%-ro pacTtBopa auxpomara kanus. [lepen
NPOSIB/ICHUEM OTNEHATOK 1IOrPYXAKOT B Hee Ha | MHUH, 110C1e Yero
uposiBnsitor 4-8 MuH B paszbasnemiioMm | +5 u Harperom go 25 °C
O0OLIMHOM 1IO3HTHBIIOM 1IpOsIBUTEJIE, B KOTOPKIH BMecTO OpoMuaa
kajiust jobasisior 0,05-0.1 r Gensorpuaszona Ha | g pacrBopa.
UTtobbl DoJiee TOUHO ONpeae)idib ONTUMATBLIYHO BbIAEPXKY NpPH
nevyaTH, NpoOHbIH CHUIMOK NMPOSIBJSIOT B TOM X€ Hepa30aBIeHHOM
HPOSIBH [€JI€, HO TIPH TEYaTH OKOHYATEJbHOTO CHUMKA YBEJIMYH-
BatoT ee BABoe. JlJist ycnexa TpeOyroTCsl HaeXHOE HEeak IMINYIoe
OCBEIICHHUE W TIPE/IBAPUTEbiible TPOOBI: AIUTENLIIOCTL 00paboT-
KM B paCrBOpE AUXPOMATA KaJiusl (B HEM [IPOUCXOJUT 3HAYHTEN -
HOC cMArvenne rpajaury ¢porobymaru) 1 onTuMalibiioe pa3dbas-
JIEHHE TIPOSIBUTEJIS 3aBUCAT OT THIIA U HHAUBUIYAJIBLIIbIX CBOWCI'B
Oymaru.

[Ans nonywenus riayboko-uepHbIX [eTalieid, 6e3 KOTOpbiX CHHU-
MoK Oviel JIMUIEH COYHOCTH. OTACIIbIIbIE €T0 YACTH MOXIIO AOII0JI-
HUTEJbHO NpopaboTaTh 1OC/E 3aBEPUIEHUS MSIKOIO MpOsBJIEHHUS
11epa30aByCHIIbIM TPOSIBUTEEM C TMOMOLIbIO KUCTOYKH, H3beras
3aTekoB. Ha mopTpete TakuMu AeransiMi ObiBatoT 3paukH, ryObl,
OpoBH, a B MNei3axe —OT/EJbIbIE IEMEHThl MEPEHETO IUIAHA.
[Mopob6uyo nMpopadoTKy MOXHO MOBTOPUTH HECKOJILKO pa3. ono-
JIACKUBASl OTIIEYaTOK B BOJE MOCJE KaXIOTO Hallecelnus TNpo-
suressi. C MOMOLIBLIO NPOPUCOBKH MHOTAA JOCTHIAKOTCH HEOXH-
Janmwle pe3yibratel. Hanpumep, mpu obiumem Oymaiio-6esioM
‘TOHE (coBeplIeHo 0€3 110JyTOIOB) 1a CHUMKE Oy/1yT BLLACTSTHLCS
Ol JeNblbIE Pe3KHe W 1eMHble JAETAIH WM KOH1Ypbl PHCYIIKA.

Heckonbko ¢10B. Tak cka3alb, O mocjaeanux wrpuxax. Mnoraa
JUIS yIQJIEHHUS JIMIILIMX JeTajell WM CHHXKENHS Kolll'pacTa HEKo-
TOpbIX M3 HHX MOXET MNOHA/I00NTbCS OKOHUYATENLIdsl O11C/Ka
IO3UTHBA TAK Ha3bIBAEMOI XHMHUYECKOU peTylibto [00LIMIO 3TO
obpaborka ocnabutenem, comepxamum rekcaunanodeppat(Ill)
kaaus]. Xo1s HexeJaTeblble CAUMUIKOM TeMIble JeTaju (0co-
OeHHO hol) Jydlille BCEro «IPHTJYLIHTBL» €llle [PH CHEMKE HJIW
JIONOJIHU ICJIBHBIM  MACKHPOBANKEM [IpH HEUATH, MECIHOE NpPH-
MeHele OcCJIAOUTENsT MO3BOJISET HUNECTH «OKONYATEJIbIbIA TJIsl-
HCID —OCBETJIMTb OIACJIbIIBLIE MECTA, YCHJIUIb OJIMKH, COBCEM BbI-
OesnTb GoH. ITockosbky jaxe Hebosbas ob6las Byaab 3aMETHO
NOP1THI BIEYATJIEHHE OT CHHMKOB B CBETJIOW TOHAJIBHOCTH, €€
TAKKe IPUXOAHTCH yOHpaTh, oOpabarbiBas Becb CHUMOK B pas-
GapJieTHOM pacTBope dapMepoBckoro ocinadburess. Kak 21o Jiyy-
e BCCro CIENATh, BLI y3HaeTe U3 CJENYIOUIEH IJIdBbI.

st MecTHOTO oOcCnablieHUst UCTONB3YIOT OoJsiee KOHLEHNTPH-
pOBaHHBLIE PACTBOPbI: UX HANOCAT AKKYpaTiio, €3 3aTEKOB B4 TIIbIM
TaMIIOHOM HJIM KHCTOYKOH Ha HYXIbIE MECTa MOKPOIro HIH
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NpeBAPUTENIbHO PA3MOUYEHHOTO OTNeYaTKd, Tak MOXHO YIaMUTh
HE TOJIbKO HeXeJaTe/bHble NeTaiu WU300paxeHuss, HO U MOJIOCh
(hpHKIIMOHHOM ByaH.

TexHUKA «BBICOKOrO KJIHOYa» NPUMEHHMMA M B 1IBETHOH (hoTO-
rpadMi, KaK B HEraTUBHO-TIO3UTHBHOM MNpolecce, TdK W NpH
nonyyenuu cnaigos. [Ipasaa, 3aech OHa MHOTO CHIOXHeEE, TAK KaK
BMEIIATENLCTBO B MO3UTHBHBIA TNPOILECC M JONOJHUTEILHOE
ocnabiieHne CHUMKA HEBO3MOXHbI UM OYEHb OrpaHHueHHbl. [103-
TOMY BCE «KOHCTPYHPOBAHME» CIOXETa OCYIIECTBJISETCA 3a CyeT
OCBEILIEHUS U XaPAKTEPHbIX OCOOEHHOCTEH CAMOIO OOBEKTA ChEM-
k. CHUMKH MOTYT CTPOUTBLCS B JIIOOBIX 1[BETAX. HO OYEHb HEHa-
CblIIIEHHBIMH, PA304BJIEHHBIMH KpPACKaAMM, TNOJOOHBIMH HEXHOM
akBapenu. PHONETOBBIH TOH NMPEBPALLAETCS B HEXHO-CHPEHEBBIH,
CHHHUH — B nacTeNibHbIA ronybod U 1.1n. OcBellleHHe MSAI'KOE, TEHH
OoTCYTCTBYIOT. Kak M B uepHO-0eNoi TeXHWKe, 3[eChb BbIFOJIHbI
CBET/JIbIE TOHA W 11BETA—CBETJIas OJIeXad, CBETJIbIH (hOH, ocBe-
LIeHHbIH spue nuua, obilee paccesHHoe ocBelleHue. Ha cnalpax
0CcobOOH HEeXHOCTH 11Be1d MOXHO JOCTHUTHYTb, €CJIH CHavaJla omnpe-
JIEJIMTh HO JKCIIOHOMETPY MHHHMAJILHYIO «TIPABHIBHYIO» JKCIO-
3UUMIO, & 3aTeM AN CbEMKH YBEJIUYHUTb Auadparmy Ha 2-2.5
aejeHus. B nmo3MTHBHOM mnpollecce NMPUHUMN TOT e, OAHAKO
ekt MOKHO YyCHIUTHL HEOOBIIOW HEAOAEPKKOM NPH NMEYATH CO
CJerka nepeaepX)aHHOro HeraTUBA.

MHTepecHble pe3ybTaThl NMOJYYAIOTCA NMPH CO3HATEILHOM HC-
KaXXEHWH 11BETA, KOTJa NpaBHJbHAS LBETOINEpPEIaYa U HACBILLEH-
HOCTb JOCTUTalOTCS TOJILKO Ha OTHAEJIbHBbIX JAetansx (rjiasza wiu
rvoel). ['nmaBHBIM TpeOOBaHHEM, KaK- U OOBLIYHO, OC14€1CH ClElH-
(bKa caMoro croxeTa — BO3AYIIIHOTO, HEXHOTO 1o ToHy. Ho npuem
«BBICOKOTO KJIIOYAa» B LIBETHOM BapHaHTEe TpebyeT H0CT1a10YHOTO
HABbIKA B 11BETHOW ChEMKE, MOITOMY MAJIOONBITHOMY JIHOOHTENHO
OH MOXeT OKa3aTbCA «He no 3ybam». M TeM He MeHee, Kak
TOBOPHTCSH, «HE OOTH TOPIIKH OOXHraloT», U €CJIH BAC BCEpbe3
3dHHTEPECOBAJIA TEXHUKA «BBICOKOrO KJIHOYA» U NMpPH ITOM Bbl He
HOBHYOK B IIBETHO#l CBEMKE, COBETYEM MONPOOOBATH CBOM CHJIbI
U 3/1€Ch.

OOTOIrPAOUA HA NONCTEHDI

OcobeHHO 60bUIME MO3HTUBBI, UM «CBEPXYBEJIMUEHUS», 4 HUMEH-
HO O HHUX MOWJET 3eChb Peyb,—ITO 3AKJIIOUHUTEJbHOE 3BEHO BO Beeil
LiernoykKe Moay4eHuss CHUMKA. TyT Heob6xonuMbl Ge3yKOpHU3HEHHs
IKCMO3UUMA. [PEBOCXOJAHOE COCTOSSHUE CBEMOYHOH TEXHUKH,
NOYTH BUPTYO3HOE BJIAJIEHUE HETATUBHBIM W TMO3WITHUBHBIM IIpPO-
11eccaMil. JTo BbICIlIEE JOCTHXEHUE B UCKyccTBe ¢oTorpada, nbo
HAacTofAllee CBEPXYBEJIMYEHHE COOTHOCUTCS C PSIAOBBIMH CHUMKAMH
CTaHIaPTHBIX Pa3MePOB TAK ke, KaK OPHIMHAJ MY3€HOH KapTHHBI
¢ ee MaccoBoit TUNorpadcekoit penpoaykuue. Kaxk1oe yBeanuenue
ouetib Do ibilioro dropmarta. ckaxeM. S0 x 60 ¢cM u donbllie,—3TO.
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MO CYTH, CHUMOK BBICTABOUHBIIi,
TpedyrollMiA CKpynyne3HoH, HWH-
JIMBUAYaNbHOH paboThl, B KOTO-
poii dunurpaHHas TexHuka obpa-
OOTKH J0OJIKHA COYeTAaTbCH C He-
MaJIbIM XYJIOXKECTBEHHBIM BKY-
coM. B3asaTbca 3a Takyro paborty
MHOTHe MPOCTO He pELIAFOTCH,
HO He 3a0wIBaiire, 4yTo 3TO OT-
JIMYHAs 1IKOoJa TEXHHUUYECKOTO
MACTEPCTBA, J4XE €CJIU y Bac
IIOHaYaJly BCE MNOWAET He TakK
rJ1agKo, Kak XoTeaoch Obl. 31ech
X0YETCs TIPUBECTH B 4YYTh H3Me-
HEHHOM BHJI€ BBICKa3bIBaHUE OJI-
Horo Macrtepa ¢oTorpaduu:
«PaboTa ¢ OonblIMMH yBeHYe-
HHSAMM MOXET CHauaJla MoKa3aTbCs CJI0XHON U J1aXke HETOCTYMHOM.
B nefictBUTeNIbHOCTH OHa C0XHa He OOJIblE U HE MEHBIIE, YEM
mobas apyras obhacth doTtorpaduu. HesaBucumo ot poaa aes-
TEJILHOCTH BEIM KAXYTCH TAMHCTBEHHBIMH M CJIOXKHBIMU TOJIbKO
TEM, KTO HE UMEET C HUMH Jiejan.

TeM He MeHee 3a OoMbllKE OTNIEYAaTKHU BoOOIIE, Ja)e €CJIM OHU
He TpeAHA3HAYCHbI A/ BBICTABOK, CTOUT OpaThCs, TOJNLKO HAKO-
THB OTpe/IE/IEHHBIH ONBIT  MOMHS, YTO JUTS Takoi paboThbl HYX)HO
yxe 0Oojice clloxHOe OOOpyAOBaHHE., YeM TO, O KOTOPOM Mbl
rOBOPHUJIM BHauajle. Bo MHOrux ciy4asx, a nmpogeccHoHasbl TaK
OOBIYHO U [ICNIAFOT, MPEANOYTUTENEH AOCTATOYHO OOJIbIIOH pas-
MEp HeraTHBa. Be/Ib €CJIM Balll HETATHUB MMEET OOBIYHBIA pasMep
24 x 36 MM, KpaTHOCTH yBEJiH4eHUs TpeOyroTcsa CaMILIKOM 0OJb-
mue. boJibllive KpaTHOCTM—3TO U TNOTeps pe3KOCTH, U HEUMO-
BEPHOE pa3pacTaHHe BCeX MesbuailliuX AehEKTOB, U O'14e1JIMBOE
YBETHUEHHE 3epHUCTOCTH. [lpu HeyMenoil newatu-—310 ele u
noieps NnoJjyToOHOB, OrpyOJieHHe H300paXkeHUs, KOTOopoe B ocobo
«ISOKEJIBIX» CJIyvasx npeBpaluaelcs B cymMOypHbIid Habop Oenbix
W TEMHBIX TATEH.

Utak, ja 6G0NblUMX yBeJIMYEHUH HYXEH B NEpPBYIO oudepellb
uacanbHbld HeraTHB. OH CKJI4AbIBA€TCH M3 HAUBBICLLUEH pPE3KOCTH
U300paxeHUs U onTUMaLHOro nposeieHus. [loroopum cHauana
0 pe3kocrd. B nacnoprax pa3nuyHbIXx 0OBEKTUBOB HAaCTO AAFOTCH
YUCJIOBbIE TOKA34TEJIU, KOTOpblE (oTorpadpl HHOIJA CKJIOHHBI
abcosro1u3UpoBaTh. Hanpumep, nouT kaxabld NpeanoyTeT odb-
eKTHUB C pa3pellarolluei cnocoOHOCThIO (MpaBHJIbHEE FOBOPUTDH —
dboTorpaduveckoit paspemarolled cujol) B UEHTpe TNONA
45 jiuH/MM  0OBEKTHUBY, Yy koroporo 40 usmuuit Ha | mMm. Ho
CpPABHEHHE 3THX YHUCEJ €€ HUKAK HE FApAHTUPYET, YTO CHUMKH,
¢lejlaHHbIE MepBbIM 00BEKT1MBOM, OymyT 3aBenomo Jyuine. He

I



MeHee BUXKHYIO POJIb UIPAKOT CBOMCTBA IJIEHKH, HA KOTOPYHO BbI
cuuMaceTe (IIpoBEpKa OOBEKTHBOB MPOUIBOAUTCA Ha MEJIKO3Ep-
HUCTBIX IITIEHKAX), THIATEIBLHOCTh HOCIUPOBKU KAMEPDI, 11PaBHIb-
HOCTb HABBLIKOB pabGoTbl ¢ Hell. KOcTUpOBKA BaxHa U 18 OJHO-
OOBEKTUBHBIX 3EpPKAJIbHBIX KaMep. TaK KaK B HHX C BBICOKOH
TOYHOCTLIO JOJKHBLI ObITb paBHbI OTPE3KH OT HOBEPXHOCTH 3€p-
Kaja Jio IJIEHKU U OT HOBEPXHOCTH 3epKaJd IO MATOBOrO CTEKJA
BUAOHUCKaTeds. ToJlbkO NMpH 10M YCAOBHM TOUHAS HABOJAKA [0
MATOBOMY CTeK/1y Oy/IeT COOTBETCTBOBUTHL PE3KOMY H300pAKEHHIO
Ha TIICHKE.

O HPABHIBHOCTH HABBLIKOB PA0OTHI C KAMEPOI Mbl YyKe ro-
BOPH.IH: CAMBbI€ HE3HAYUTENIBIbBIE COTPACEHHS COCODIbI «CHECTLY
H3PA/IHYIO JOJIIO TEOPETHYECKH MOCIMXHUMON pe3KOoCTH. BbiOu-
paite Hanbosiee KOPOTKHE BBIAEPKKH, HIPOUYHO JIEPKHIC KAMEDY,
NOJIb3YHTECCh HAJCKHBLIMU TatuBaMu. [lieHKH noJkHbL ObITb
CaMBIMH HHU3KOUYYBCTBHTEJILHBIMU, KAKHE €llle [pPUEMIIEMBl IS
JIAHHBIX YCJIOBUH cbeMkd. [loMuuTe, W10 378Ch MOXET [Ola-
00U 1bCSI KOMITPOMHCC: HU3KOMYBCIBUTEJIbIbIE IJIEHKH TpPeOYOT
OoJiee JUTHTESILHBIX BbLIAEPKEK.

INoaesnwiii coser. [lpu coesike ¢ pyk No.0€3H0 8CHOMHUND
RPOCAIOC IMNUPUUCCROE NPARU.IO, NO3BO.LAIOUEe OYCHUNb HUl-
00.1€¢ 0.1UMC.IHYIO GbIOCPAHCKY, KOMOpAS ewje Oezondcnd ¢
MOYKH 3PCHUA CMABDIBANUT UBOOPUNCEHUSA 3d CUENT COMpPace-
HUIL Kaxiepbl 8 pyRax ghomoepagha. OHo cgodumea K oy,
YUMo npu Padome Md.10GoPMAMHbIAML KaMepaMl ¢ PA3.Mepost
Raopa 24 x 36 MM 3HAMeHAME.1b  BIOCPHCKU,  BbIDUNCCHHOU
6 004X CeKVHObI, Q0AMCeH NPUMEPHO COBNAOUNIb YUC.ICHHO
C POKYCHBIAM PACCMOAHUEM (6 MM) VCNUHOB.ICHHO0 HU Kd-
Mepe 00beRMuUBd.

MHbIMH CJIOBAMH, €CJIM Ha allllapaTe C1OMT I1aTHbIi 00bEKTHB
¢ QokycHbIM paccrosiuem 50 ¢M. He cieayeT CHUMATb C Bbl-
JEPKKOR anmHnee '/, ¢, ecim Bbl CHUMAeTe Tejle00beKTHBOM
¢ ¢okycibiM paccrosiivem 300 MM, BbiaepkKa He JOJKHA 1Ipe-
BBILIATL '/y50 ¢ W T.4. Ulupokoyrosbiible OOBEKTHBbI B ITOM
riane 6oJiee «B0e301aCHbI» U [HO3BOJSIOT B OOJILILHUIICTBE CJIyYdeB
HOb30BATLCS 0OJI€e JUMTENbIBIMH BbLAEPKKAMU, 0COBEHHO CCIH
/L1 KaMepbl obeclieven najaexubiii ynop. Tak, B IpaKTHKE aBTOpa
IIPH CHEMKE LIKPOKOYT 0JIbHBIM 00BEKTHBOM € (POKYCHBIM PaCCTOsA-
nueM 20 MM yJaBAJIOCH 1IOJIYMATh BIIOJIHE PE3KHE CIIAW/bI U 1IPH
BblJIEpXKe '/, C.

Jlake BoJie MCHPaBHbI 00BEKTMB CHUMAET pe3ue [IPH Cpel-
HUX 3HAYeHUsX JAHAPPArMbl, 10I10MY 110 BO3MOXHOCTH CTapai-
1€Ch 110J1b30BaThCS TOJBKO UMH. CaMble OOJIbIIHE U CaMble MaJlble
3Ha4YCHS He ODECHEUMBAKOT MAKCHMAJTLHOM pe3kocTH. Oupe/iesieH-
tible 1PeOOBANMS NPEALABIAIOTCA U K crokery. OH jlomken Obl1b
KOHTPaCTHO OCBellleH. 110 Kpa#ieii Mepe HACTOIbKO KOHTPUC IHO.
HACKObKO 7TO BO3MOXHO. [1pH BAJIOM OCBELIEHU . HAlIpUMED 1IPH



g «cBepxyBenudenns» HyxcH Besyko-
pH3UCHHEBI Heratus. BBICOKOKAYECTBEH-
HBIH oToannapar (KCIATETbHO HA 1UH-
POKYHO ILI€HKY), IITATHB, IpKOE OCBCIIC-
HHe, a eLle JIydine  3JICKTPOHHAS BCOLITI-
Ka - I03BOJIAT BAM CHHMATH ¢ KOPOTKHMH
BbLUCPKKAMH W CPCAHUMH 3HAUCHHAMH
JMadparMel. ITO NPeAOTBPATHT «CMa3bi-
B4HHE» H300PAXKCHUSA M [IOBLICUT Cro pe3-
KOCTB I

Jocindb He yaaercsa. CrtapaiTech
«BBIKATBHY» U3 OOBEKTHBA BCE, YTO
ONl MOXET AaTh: MOCTABbLTE COJI-
HeUnyr OJIEH/lY, 3TO YMEHbIUUT
BEPOS'THOCTb 1OSIBIEHUs OJMKOB
W TOTEPU KOHTPACTa; llOcTapai-
1ecb 0o0oi1uCch Oe3 cBeToUIIB-
TPOB, MHOTHE M3 HHUX CMOCOOHBI
3AMETHO  YXYAUIUTbL Ka4eCTBO
n300paxenns. Camoe TIaBHOe: Takas CheMKa—KakK pa3 TOT Cly-
4aii. KOrjla BHICOKOKAYECTBEHHBII alliiapaT M 00beKTHB 00JIalaroT
SIBHLIMH TIPEUMYINECTBAMHU liepel Ooslee ACLUEBOKR allllapatypoii
MACCOBOTO 110TpebJIeHN .

YeTkocTh H300paxeHHs HA CHUMKE MOXHO 3aMETHO TIOBBICH b,
€CJIH, [OJIb3YACh 1IEPBOKJIACCHBIM O0OPYIOBaNNEM, CHUMAThb Ha
ILIEHKAX C OY€Hb BBICOKMM paspelueHreM. OOBIYHO 310 cClleuH-
anbHble (QOTOIUIENKH, Mpe/IHa3HAYEeHHbIE Ui MHKPOPHIBMHPO-
BdAHUSA, HallpuMep Iuienka Tuna Mukpat wiu [losutne-M3-3,
obNlagaroiye, K COXaJIEHUIO, [IPU OObIYHON 0OpaboTKe CIHUIIIKOM
BBICOKOH KOHIpacTHoCTbro. [lnenka [Mo3utnB-M3-3 00ObIYHO ObI-
BAET B IPOJIAXKE. KPYIIHBIA €e HEAOCTATOK — OTCYTCTBHE MAHXpOMa-
1MYCCKON CEHCUOMNM3AUMU (4TO MCKaXaer IPAaBUJIbHYIO 1TOHOIIE-
pellavy pa3JiMYHbIX LBETOB), & TAKXE OIIACHOCTb [OSIBJIIEHUs 3a-
METHBIX OpeoJIOB. B ONTHMaJIbHBIX YCIIOBHSIX HA TAaKMX MEJKO-
3epHUCTBIX TIJIEHKAX MOXHO [I0JIYYM1b HA HETATHBE pa3perienye
ILPUMEPHO BJBOE JIyYINiee, YeM HA OOBIYHBIX HETaTHBaX. Ype3Bbl-
YaiIo BBICOKAs MENKO3CPHUCTOCTD TAKKE CIIOCOOCTBYET NMOCHEAy-
FOIIIEMY CBEpPXYBEJIMYEHHIO.

[lienky, ipenHa3HAYEHHYO IS MAKPOQUILMHUPOBANHUS TIPH
ChEMKE OOBIYHBIX CHKETOB, HYXHO YMETh IIPABHIILHO JKCIIOHH-
poBatb, ¥ 03 NPEABAPUTENBHEBIX 1IPOO C BBIOPAHHBIM PELEITOM
IposiBUTEIIs 3jlech He 000iTHCh. HOMHHanbHasi CBETOYYBCTBH-
TEJBHOCTb YKa3aHHBIX THNOB—o0KoJ0 5 ea. 'OCT; 7To, KOHEUYHO,
Maso s OOJIBPIIIMHCIBA HOPMAJIBHBIX CHEMOK (XOTS [IJI perpo-
AOYKUMU 1 gocTtaTouno). Ho 1o0iib3ysick OObIYHBIMU MCJIKO3CPHHUC-
TBIMH pelerTaMU U UPH JUIHIEIBHOCTSX [POSBIIEHHS, COO1BET-
CTBYIOIIIUX HICHKAM CpeiHed 4YyBCTBUTEJILHOCTH, HA TUIEHKAX
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MuxpaT MOXHO OOCTMYb YyBCTBUTENbHOCTH 16 u maxe 32 en.
IF'OCT, uro yxe BHoJHe npuUemiieMo. Tak Kak IUIEHKM OYeHb
KOHTPACTHBI, TPOSBJATh UX NPUXOONTCS B pa3baBieHHBIX (HE
MeHee dYeM BaBoe) mnposiBUTensix. OcTaromiascs TNOBBILLIEHHAS
KOHTPACTHOCTh H300paxkeHus IJis OOJNBLINX YBEJIMYEHUH, Kak
NpaBUJIO, He TOJBKO He MellaeT, HO Oaxe xenaTenabHa. Cy-
IECTBYIOT M CIEUUANbHBIE PELENThbl, KOTOPLIE MO3BOJIAIOT TIOJY-
YUTh HA TAKUX MATEpHUasiaX BIOJHE HOPMaJIbHYIO KOHTPAaCTHOCT,
HO MbI TOBOPHUTb O HUX He OyIeM.

OueHb BaXXHa TOYHOCTh IKCMO3ULUMH, TaK Kak (GOTOIUIEHKH AJis
MHUKPOGHILMHPOBAHUS HMMEIOT OY€Hb MAJlyl0 TaK Ha3bIBAEMYIO
tdoTtorpaduyeckyro LHMPOTY (AONYCTHMBI pa3bpoc IKcrno3nuui,
HE TIPUBOAAIIMI K MOTepe KayecTBa W300paxeHus), a NpH JioboH
HeJoJIEpXKKe MM Nepeaepxkke 3aMeTHO yXyAlaeTcs cHUMok. IToa-
TOMY NPUXOJUTCS IS KaXOA0TO CHOXKETA J1e1aTh HECKOJIbKO ay0.u-
PYIOIIMX KaJApOB, OTJMYAIOIIUXCH OT PacYeTHOM 3KCIIO3ULMHU B 00€
ctoponsl Ha 0,5; 1; 1,5 U 2 cryneH# M3MEHEHMS BBIACPKKH WM
anadparmsl; 31ech Bece OyAeT 3aBUCETh OT onbiTa doTorpada, no
Mepe ero HAKOIUIEHHUS TaKue OyOJM CTAHOBATCS HEHYXHBIMH.

He3aBucuMo OT Toro, kakoi (GoTomnneHkoi Bbl NOJIb30BAJINCh,
nocrapairech, YyToObl HETATUB He UMEJI HUKAKUX Ae(deKTOoB - llapa-
MUHOK, NbUIMHOK., CylIHTe NJIEHKY B YHCTOM INOMEIIEHUH, TIOCTE
CYLIKM HE CMaTbiBaiiTe B PYJIOH, a pa3peXbTe HAa KyCKM M 3aBep-
HHUTE B YMCTYIO KaJIbKY.

Bropo#t aTan (cydTas MNEpBBLIM TIOJYyYEHUE MIEAIBHOrO IO
Ka4YecTBY HEraTHUBA)—3TO INE€YaTb. 3[eCh NOABJIAIOTCA CBOU CJIOK-
HocTH. Kak mpaBuio, YBEJHYHUTENM, OCOOEHHO MPOCTBIE UX MO-
JeJIM, He TIO3BOJIAIOT NOJIYYHUTb CJMILKOM OOJbliMe YBEJIHYEHHUS,
4 YCTAHOBJICHHBIE HA HUX OOBLEKTHBBI 00JIafAIOT HEZOCTATOYHOM
pasperuarolieii cunoil. He 3abniBaiiTe, 4To TpeOoBaHMs K Ka4eCTBY
ONTHKU YBEJIMUUTENSI HAYYTh HE HHXKe, YeM K onTuke Qoroanma-
pata. [ljoxo# yBenuuuTeab HE AACT BO3MONKHOCTBL IIOJIYYMTH
HY)XHYIO pe3KOCThb JaXe C NMPEKPacHOTro HeraTusa. 37€Chb MOTYT
MoMelllaTh ¥ HEJOCTATOYHAS paspeluarolas CHjla NPOCTEHBKOTO
00BEKTHUBA YBENMUNTENs, U HEyJauHass KOHCTPYKLMS HETaTUBHOM
PaMKH, B KOTOPOW IJIEHKA MOXET KOPOOMTBHCH M BHIXOAUTL U3
30HBI pe3kocTH. HykKHO Takxe, YTOOBI KOPNYC YBEJHYHUTENS MOT
MOBOPAYMBATLCA HA I1UTAHIE, MO3BOJIAS NpoeuupoBaTh u3obpa-
JeHWe Ha MOJ MJIM Ha cTeHy. Torjaa dopMaTt Ballero yBeJlInveHHs
O6yner HeorpaHuveH. [Tpn OoOJIbILMX YBEJMYEHHSX OCBEIIEHHOCTh
Ha DKpaHe, rje OyaeT pacnoioxeHa poToOymara, OUeHb HEBEJIMKA.
DTO CO3/aeT CBOM CJIOXHOCTH —3a1pYAHSET HABOAKY Ha PE3KOCTh,
TpebyeT upe3MepHO AJNTENbHBIX Bblmepxkek. Jlonroe npedbiBanue
OyMaru B «OTKPBITOM» BHJIE MOXET BbI3BATb Byalb Jaxe IpPH
caMoOM c¢J1aboM TNOCTOpOHHeM ocbeuieHun. OINH U3 NyTel —Ha
BpeMsl TeYaTH MOCTABUTL Oojiee MOIIHYIO JIaMIy, BIUIOTH IO
nepekajsbHOM, eCJIi TO03BOJISIET KOHCTPYKLMS YBEJIMYUTENA, HO
MOIIHAS JIAMIIA J4eT CHJIbHBIN HarpeB. YTO B CBOIO OYePEdb MOXET
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BbI3BaTh KOpoOJsieHHe QOTOMNIEHKH M Jaxe MOAMJIABIEHUE IMYIb-
CHOHHOTO cJios. MHOrma pekoMeHIYyIOT MONb30BATLCA AUANPOCK-
TOpPOM, OH AaeT OOJIbLIOH CBETOBOH NMOTOK, HO KaYeCTBO MHOIMX
0OBEKTHBOB B TaKMX MPOEKTOPAX OCTABNSET XKENATh JYUIIErO.

EctecTBeHHO, YTO MEpen TeM KaK NMeYaTaTh CHUMOK B TMOJIHBIH
$hopMaT, HYX)KHO JOCTATOYHO TOYHO ONpPENESUTb BbLAEPXKKY, BElb
UCMOpYEHHOE CBEPXYBEJIMYEHHE PAaBHOCHUJIBHO 1€JI0N MNayke HC-
nopyeHHOH $oTOOYMaru oObIMHBIX pa3MepoB. Bolaepxkky ciemye1
OnpeAensaTh Mo HauboJee BaXHOM CIOXKETHOW 4acTH H300paxeHus
(HanpHMep, 1Mo T71a3aM, €CliM 3TO NMOPTPET). CTPEMSACh BKJIIOYUTH
B MpOOHbIE OTMEYaTKH KAK TEMHbIe, TAK M CBeTJible detanu. He
JKOHOMbBTE BpeMs Ha Takux npodax, Jydlue HMX CHENaThb «C
M30BITKOM» M MPOAHAJIN3UPOBATH NMOCE NOJIHOH 00paboTKH ((HHUK-
CUpPOBAHHE U CNOJIACKMUBAHHE MOTYT OBbITh KOPOTKUMH) HA JOCTA-
TOYHO SIPKOM cBeTy. TONbKO B 3TOM cllydae MOXHO NPaBUJIBLHO
OLEHUTb W TUIOTHOCTH, U KOHTPACT M300paxxeHus.

Ecnu Bbl pacnonaraere HeraTUBaMH C Pa3HbIMHU 3KCIIO3ULHAMH,
TO BbIOpatTh HY}HO oauH. Kakoit uMeHHO?

Monesnwlii coBer. Caedyem svibpams mom neeamug, Ha Ko-
MOpoM Ayue 6Ce20 GUOHbI OCMAAU HA MEMHBIN YHACMKAX
( MEHAX ) 00BEKMA CBEMKU U 00HOBPEMEHHO COXPAHEH XOPOUIULl
KOHmMpacm 6 cgemax.

Ecnn Hera1uB mnepe3kCHOHMPOBAH, 10 B CBETJIbIX Y4YaCTKAX
KOHTPACT Y HEro NMOHHXKEH, U 3TO IPUBEIET K TOMY, YTO OTNEYaTOK
TIOJIYYUTCS HECKOJIBKO BsJbIM. MHOI'Ia HA OJIHOM OTne4YaTKe HUKaK
He YJAeTCsl OJJHOBPEMEHHO TepeaaTh AOJKHBLIM 00pa3oM u cBe1a,
M TeHH. 3TO CBUAETENBCTBYET O YPE3MEPHOM KOHTPACTE HEraTHBA.
Bonee Msarkas no rpagaumu Qgortobymara ajs OveHb OONbILIKX
yBEJIWYEHUI HexXenaTesbHa, OHA HE Bceraa obecnevynBaeT HeobXo-
JUMYIO0 COYHOCTE M300paxeHus. OcoOeHHO 3TO OTHOCHUTCS K
$horobymaraM MSArkod WM CrneuMajJbHOR rpajgalui ¢ Ma1oBOH
NOBEPXHOCTBIO. B TakMX cliyyasix Jny4llie MPOBECTH CbEMKY 3aHOBO
U NOCTapaThcs MOAOOPOM YCIOBHIA OCBELIEHHS JOOUTHCS HY)KHOI'O
ypdexta. HanoMHUM, 410 HH OAMH Ciocob 00y4YeHUs He ABISETCS
¢cTonb YPPEeKTUBHBIM, KK aHAJIM3 COOCTBEHHBIX OLUMOOK.

Bonbluve BblAEPKKH TIpU NEYATH MOTYT ObITh CBSI3aHBl C
ONaCHOCTBIO NOTEPU PE3KOCTH 3a cyeT BUOpaUMM YBEJIHYHTENS.
Kak u BubGpauus doroannaparta, oHa MOXKET 3aMETHO YXYALUUTH
PE3KOCTb OTnevyaTka. ITH BUOpALMM MOTYT ObITh BbI3BaHbI MHO-
TMMH TPUYHHAMH — IBUXEHUEM caMoro ¢ororpada WaM Apyrux
monei, paboToil MOTOPOB U NU(TA, naxe NPoe3KAIUIMMH ABTO-
MaluMHaMU. MHOorna oHa ObIBaeT HAC10JBKO CHIIBHOM, 4TO ee
JIETKO MOXHO paclo3HaThb Ha CHPOEUMPOBAHHOM YBEJMUHTEIEM
M300paXeHUH MO MENKUM JIETANsIM, KOTOpLIE B JIYyNY BbIMIAAA1
«apoxaumMm». Ecnu HexoTOpble NpHYMHBI BHOpALMHM CBOMMH
CUJIAMH YCTPAHUTH HEBO3MOXHO, HBMCHHUTE BpEM4 paGOTblI HOYBKO
BCe 0CODCHHO «3JIOCTHBIE» TOMEXH OOBLIYHO HCYE3AIoT.
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st sirobuTesis npobneMoil MoxeTt ¢TaTh M 00paborka cBepx-
Kpyunoro ornevatka. Takue padoTel OOBIMHO HEYACTHI M €AHHHY-
Hbl, 1103TOMY O034BO/IMTHCS TOCTOSHHBIM O0DOPYIOBAHUEM BPSAL
Ju cTtouT. Tyr MOXHO NPUOETHYTL K CHEUMANBIBLIM [PHEMAM.
HazoeeMm HekoTopble W3 HUX. OTNEHATOK MOXHO MNPOSBISITH,
HellpepbIBHO NMPOTATHBAs €ro B pa3Hbie CTopoiibl uepe3 HeGoJIbIIoH
0oObeM TIPOABHTEIISE TAK, HTOObI B KaX/1blil MOMEHT B LIPOSIBUICITH
OblJa 1iorpykena JIMIIb He3HAUNTEIbHA A HaCTh oTnevarka. Tak Kak
oClajibiasl €ro MOBEPXHOCTh 1IPU DTOM HAXOJMICA HA BO3AYXE. TO
oueHs BEpOATIO MOSBJIEHHE Byasid, MOITOMY B HPOSIBUTENb Clle-
Jyer obs3aTenbHO A00aBAATL OCH30TPHUA30J. OT1IeYaTOK MOXIIO
IPOSIBUTH M TIPH {IOMOIIM I'yOKH, OOMIILHO CMOUEHIOH PACTBOPOM.
K Byanu 3mech MoxeT 100aBHTbHCA HEPABHOMEPHOE 1IPOSIBIICHHUE.
boslec HajleneH TIPHEM «Tpecca»; JIOCTATOYHO OOJbIIOH JHCT
1IOPOJIOHA TIPOTH'IBIBAKY'E UIPOSIBU I€JIEM M HAKJIQ/ILIBAIOT CPa3y Ha
BCIO TMOBEPXHOCTh OTHEYaTKa 110/ HEOOJBUIUM JIABJICHUEM (Ha-
npuUMep. UCNOJb3YIOT JUCT (aHepsl). Ho caMoe HanexHoe —910
BEPTHKIbHBIE OAKU ¢ Y3KkMMHU npopesaMu. s aux rpebyrorcs e
CMINKOM Oonbliiie O0BEMbBI PAcrBOPOB W MpU 3IroMm obecne-
YMBACICH BBICOKOE kauecTBO 0OpaboTku. JloctaTouHo Ha/IeKHBIN
CIOCOO —cAENAaTh U3 CAMOFO OTHEYATKA YTO-TO BPOJE KOPBITIA.
3aTHYB OOKOBHHbBI U COE/IMHMB MX My COOOH JIMIKOH JEeHTO#H
wiu ckpenkaMu. Ofnako u 3dech OblBaetT TPyAHO OOeclieuMTh
BIIOJIHE paBHOMepHYO 00paboTky. IlpoMblBaThL Xe HYXHO B
00J1b11IOM O0BEME LIPOTOYHON BOAbI, UHAUE OTMNEUATOK ObICIPO
1IOKpOeTCs LISTHAMH U BCsl TpydoeMkas paboTta Oynaet 3aryb.rena.

Ans Gonblnux yeeswueHUi OepyT amdo dpopmatiyio $hoTody-
Mary (oHa OblBacr B lpojgaxe Jo pasMepo 50 x 60 cM), nub0o
CHEHHANBHYK PYJIOHHYK), KOTOPYIO, K COXAJIEHUIO, PE/IKO yAdeTCs
HAWTU B 1IPOJIAXE.

NNATOK C NOPTPETOM

CBETOUYBCIBUTEILHYK IMYIBCHIO MOXHO HAHECTH HE TOJTLKO HA
OYMaKHYKO OCHOBY BBICOKOI'O KauecrBa, HO M H4 JIpyrHE Ma-
LEpPHAIIBI, 1IOJIYUYHUB HA HHUX TOCIE COOTBETCTBYIOHIEN 00paborku
(dororpaduueckoe uzoOpaxkenue, HUUYThL HE yCrynaroiee, a
No/14ac U MPEeBOCXO/IAlEe CHUMOK Ha Oymare. MHOrHE U3 TAaKHX
CrocoOOB OCYIECTBISIOTCS B MPOMBIILIEHHBIX MacluTabax. Ha
ClEKJIe M3TOTOBJIAIOT BCEBO3MOXKHbBIE LIKAJIbL /U CAMBIX TOUYHBIX
(u3udeckux M omruueckux npuGopos, Ha kepamuke u gaphope

HEBBIBETAROILME TOPTPCTbl YIHEAUINX U3 XU3HHW JIKO/IEH, Ha 1UTaCT-
Micce, METasle, JIEpeBe — IEKOPa rHBHOE H300paKeHne JUIs CYBCHH-
POB U Jlaxe XyIdoxkecI'BeHHbIX usaenuii. He obolnace 6e3 doro-
1padui M TEXHOJOrUS HANECEHHS CTOIb MOMIIBIX CEHYAC PUCYIIKOB
A UPETMETBI MOJIOJAEKHONH OJIEXAbl. BOJILINUICTBO TAKUX MET0-
JOB TpeOVeT CNeUHa.IbHOTO ODOPYIOBANHUSA W MATEPHAIOB U 1is
(hoToHOOUTEIEH HACTO HEJTOCTYIIHB! HIH HE MOTYT Obl1b PEKOMEH-
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JdoBaHpl. HoO  M3roToBHUTH
CBOMMH CHJIAMH 11POCTEHILHNIA

CYBEIHp /IS NOAAPKA B BUJIE,

HanpuMep. NopTpera Ha TOH-

KOM TOJIOBHOM TUJIATKE MOXET,

HO-BH/IUMOMY. Kaxablii ¢oTo-
mobuTenb.

Mpbl  pacckasplBajM, Kak

MOXHO CaMOCTOSITCJILHO HpPH-

TOTOBUTh HUTPAT cepedpa, H

3TO TPUTOJUTCS HUTA1ENIO.

KOTOPBIA 3axoueT nonpodo-

BaThb pPEKOMEH/IyEMblE pelien-
Thl; /U1 Hauaja MOXHO 000H-
THCh HEOOJBIUUM KOJIMYECT-

BOM coJeil cepebpa. BosbMHTE JNeTKYHO TKaHb-—HIenK. WHGOH,
Oatuct. HoByrwo TkaHb BbICTHpaiiTe B ropsueil BoJe C MbLIOM,
TILATEJBHO [IPOHOJOLUMTE, BbICYUTe. ITpUroTOBLTE B UHCTOH
nocyle (cTeknsHHOH uaH ¢apdopoBoil) CBETOUYBCTBUTEBHbBIN
cocTaB. Tak Kak ero 4yBCIBUTENHHOCTb [10J1Y4AETCS OYEHb HU3KOI,
TOTOBHTb €r0 MOXHO NpH cJ1aboM 3JIEKTPHYECKOM CBETe (JlaMna
MOITHOCThIO 25 BT, pasmemienHas B 2—3 M oT paboyero mecra).
B nepgoii nocyae B 50 ma ropsueii (okoso 60°C) BoIkI pacTso-
parotr 3,5 T waBeaeBoi KUCA01bl, B ApYI'OH Mocyae B 1aKOM K¢
obneMe ropsueil BoaLl (Toxe okono 60°C)-5r1 rekcarugparta
cynbdara xenesda (1I)-anaMMonus. PaciBopbl cMCIIMBAIOT, U, KOT-
Oa CMech OCThIHeT, B Hee moOasnsaioT 20-25 miu 15%-ro BogHorO
pacTBOpa aMMHaKa, BCE BPEMs 1IOMELNBAsl COAECPIKUMOE UYUCTOM
CTEKJSHHOH MaJ0YKOW. YHacTOK TKaHM, HA KOTOPOM coOuparoTcs
MONYYHTh H300paxeHue, NOTPYXKar1 B NMPUTOTOBJIEHHBIH COCTaB
rak, 4tobbl TKaHh XOpOWIO MpOMHTAaNACh, CJICTKa OTXHMAKT
H pa3BelUNBAIOT AJS MPOCYIUKH B 3aTEMHEHHOM MECT€ MPH KOM-
HATHOH Temilepatype. UToObl TKaHb HE CKPY4YHBANach, CHHU3Y
NoJe3HO MOJABECHTH HeGonbilol rpy3. Cyxylo TKaHb MPOTJIAXHU-
BAIOT TOPSIYUM YTIOTOM (TAKXKE B 3aTEMHEHHOM MeCTe) M HaKja-
JABIBAIOT Ha HEEe KOH1aKTHBIM COCOOOM HeraTHB OYIyLLETro H300-
paxxeHus (3MYJILCHOHHBIM CIOEM K TKaHH).

[TeyaTh mMoxoXa HA TNeyaTh Ha «COJIeHOH» Oymare; 3j/ech
Tpedye1Csl OUEeHb CUJIbHBIN HC10YHUK CBETA (JIYUILE BCETO, €CJIM 3TO
NpsSAMOE COJIHEMHOE OCBEILEHHUE) W JOBOJILHO AJUTENbHbIE BbI-
nepxku (mopsaka 10—15 MuH u OoJjiee), KOTOpbIE MPUXOAUTCSH
1HoA0MpaTh ONBITHBIM TNyTeM. g 3TOro 3KCMOHMPOBAHHBIN
YYACTOK HATATMBAKOT HA JACPEBSHHYIO PaAMKY THNA TsJIEH, YTOObI
OH HE CMSUJICS, U Ha HECKOJILKO CEKYHJI OMYCKAIOT B IIPOSBH1EJIb,
coCcTOSIUMA M3 3 T HUTpata aMMmoHus W | r HuTpata cepebpa,
pacTBopeHHbIX B 100 MJ1 Bo/IbI (B TpOsiBHTENE H300paXkeHHE C1dHO-
BHTCSl 4epHo-OefbiM). 3aTeM TKaHb OTXKHMAIOT M TNEPEHOCAT B
nocyay ¢ oueHb paszbasnenubiM (0,1%-M) pacTBOpOM XJIOPOBOJIO-
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POOHON KHCJIOThbI M IIPOINOJIACKUBAIOT MPUMEPHO | MHUH, OTMbi-
BAIOT OT KHCJIOThI, €lIe pa3 NpoloJacKUBatOT 2--3 MUH U (DUKCH-
pyroT (okojio 5 MuH) B 1%-M pacTBOpe THOCY/b(MATA HATPHSA.
3aKaHYMBAIOT NPOLECC OKOHYATEILHOMH IIPOMBIBKOMH, 3aTEM CYILAT
1IPH KOMHATHOM TEMIIEpATYPe U MPOrIAXMUBAIOT TOPSIYHM YTIOTOM,
110CJ1e 4ero M300paxeHHe OKOHYATENILHO 3aKperisiercs U NpHob-
peTaeT KpacuBblii OapxaTucTO-uyepHblid 1BeT. OCYHIECTBHB ITOT
¢rocob. Bbl I03HAKOMHIIMCH C NPOMECCOM, KOTOPBIA IO CHX 1OP
IIPUMEHSETCS B T€XHUKE, B YaCTHOCTH MPH KONIUPOBAHHHU JIOKYMEH-
TOB,— CBETOYYBCTBHUTEJIbHBIM [IPOLIECCOM [10JIYUEHHUSs H300paxeHus
Ha COJISIX Kesiela.

HApyroii croco®6 -~ nosiyuenue U300paxeHUs, CO3AaHHOTO CoelIu-
HEHUAMHU cepebpa —0osee TpajMIMOHEH M JA€T BJIArOCTOMKHH
M NpOoYHBIA OTrnevaTok. [jisi 2TOro npuiaeTcs MpUroT1OBUTL TAK
HA3bIBAEMYIO 4JILOYMHHHYIO 3MYJILCHIO (KOTOPYIO B Hauajle BeKa
HAHOCHUJIK U Ha OyMary, Jejiast NpekpacHbid 1O Ka4yecTBY IO3H-
1uBHBIH MaTepuan). Uucrbii suunelid Oesiok (80 r) cMelnuBaroT
¢ 100 M1 AMCTUJUIMPOBAHHOW BOAbI, B3OUBAIOT 5 MUH 10 TOJIyye-
HHS [IeHbl, JTAIOT OTCIOSTLCS, I0CJ/ie 4ero BJIHBAlOT JITY CMeChb
B pactBop, cojepxalllvid 8 r xjiopuaa Haipus v 8 r XJopuaa
aMMoHust B 1 1 Boabl. CMech nepenuBaloT B 0oJbilyto OyTbilb
M XOpOoLUO B30AJTLIBAIOT, MpHUMEpHO Yepe3 |24y OHa roToBa
K ynotpebnenuro. Eciu BaM HyxkHa 3MysibcHs ¢ OoJiee BbICOKOH
CBETOYYBC1BUTEJILHOCTbIO, MOXKHO MPUIOTOBUTb U APYTYIO CMECh!
80 1 B30M1OrO M OTCTOsIBIIIErOCs OeJika, 8 r Opomuaa kasausi U 12 T
OpoMuia amMmonust B | 1 Bojbl. Q04 pacTBOpa MOXHO XPaHUTh 10
JABYX HeJeslb B XOpOLIO 3aKYNOPEHHOH CTEKJSIHHOW IoCyae.

[MoaroToBNIeHHYIO, KAaK Y€ OINUCAHO, TKaHb (BBICTUPAHHYIO
U CJIETKA TMPOTJIAKEHHYIO) NMPONUTHIBAIOT 3 MHH B OJHOM H3 3THX
PACTBOPOB H CYIIAT B OeCnbiIbHOM TOMEUIEHHH, TIPEIOXpaHss O1
ckpyuuBanus. Takas TKaHb COXPAHSIETCS OYeHb J0JIrO0, 4 YTOObI Ha
HCH He MOSBMJIMCh CKJAJKHU, €€ Jydllle HABCPHYTb HA 1pyOKy
M IepXaTh B BepTUKAJIbHOM MoJjioxeHud. [lepen nevatblo TKaHb
OUYBCTBJISIIOT K CBETY B pacTBOpe HUTpaTa cepedpa (12 r B 100 Mi1
BOJIbl), OTYCKas €e B PACTSIHYTOM COCTOSHHM Cpa3ly BCeil OvYBCT-
B.ISEMOM MOBEPXHOCTLIO HA MOBEPXHOCThL pacTBopa. [enath 370
HYXHO [IPH OYeHb CJAOOM HCKYCCTBEHHOM HJIM XKEJITOM CBETE,
TeMrepaTypa pacTBoOpa J[JOJDKHa OblTb OOBIMHOHN, KOMHATHOM
(okoJjio 20 °C). CymaT TKaHb TAKXE MNPH KOMHATHOM TeMIlepaType,
HO YX€ B TEMHOTE.

[MeuaTator KOHTAKTHBIM C€NIOCOOOM B KONMUPOBAJILHOH paMKe
NpU O4YeHb CHJIBHOM HCTOYHHKE CBETA, HANpUMEp Y OKHa. Bbl-
7epxka coctasisieT 15—-20 MuH u nosbiue. [Mockosibky H30Opaxe-
HHUE CTAHOBMTCS BHIAMMBIM YXe B TPOLECCE Me4arH, BbLAEPKKY
KOHTPOJIMPYIOT, OTOTHYB YrOJIOK TKaHH B KONUPOBAJILHOH paMke
(JU1s1 ITOTO HYXKHO OTOHTH C paMKOH B €J1abOO OCBElIEHHOE MECTO).
Ec;iM niioTHOCIb HEJOCTATOYHA, MEYaTaTh MPOAOJDKAIOT JIO Tex
Nop. MOKa CaMbie TJI1yOOKHe TeHH He [puobpeTyT OpPOH3OBBIi
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OTTEHOK MJIM B CBETAaX He MNOSBUTCA Jjerkas xenrtusHa. Koraa
nevyaTaHue MAET CIMUIKOM OBbICTPO, Ha paMKy Jydlle HAaJOXHUThb
JIMCT MAMUPOCHOM 6yMaru, 3To yJy4UiaeT KayecTBO M300pakeHUs
M YCTpaHSieT BO3MOXHOCTh MepedKcroHupoBanus. s 3akpene-
HUS M OKPAUIMBAHHS M300paXeHUs TOTOBAT BUPaX-PHKCAK:

PactBop Ne I:  Hutpat unu auerat csunua(ll) 50r
Bona xunsuenas 400 Ma

PactBop Ne 2:  TuocyibbhaT HATpHUSA KPHCT. ~. 150 r
Bona xunsuenas 600 Ma

Pabounit pacTBOp mNoay4aroT, BJIMBAas MNEPBLIA PACTBOP BO
BTOPOM; CMECh JOJIKHA OTCTOSATHCH B TEUEHHE CYTOK. 3aKpernyicHHe
anuTes 5—10 MMH M 3aKaHYMBAETCS, KOIla CHUMOK npHoOpeTaer
TEIIO-KOPUYHEBBIH TOH. PacTBop n0BOJIBHO OBICTPO HUCTOLIAETCH,
n B 100 M Henb3s ob6paboTtats 6osee 10 uzoOpaxkeHHit pa3Mepom
9 x 12 cM. OTpaboTaHHbBIN OTIIEYATOK MPOMBIBAIOT B TeueHHE | 4
B POTOYHOHN BOJE.

doTtorpadus Ha TKaHU A MHOTHX OyaeT MpouUeccOM HOBBIM
M, KdK 3TO 4acTo ObIBaeT nMpM OCBOEHHH HOBOTO, TYT BO3MOXHBI
dHeymauu. HazoBeM HeECKOJIBKO OCHOBHBIX OLIMOOK, C KOTOPBIMH,
BO3MO3HO, MPHIETCS CTOJKHYThLCS.

Ecan n3zobpaxenue mokpbiTo OelbIMH KpanHHKaMH C YEPHOH
TOYKOH MocepenuHe, MPUYMHA —B PA3JIOKEHHM OMYBCTBJISIIOLIErO
pacTBOpa, KOTOPBIE HYXHO 3aMEHHTb HOBBIM. bieaHocTs u
BSAJIOCTh PHUCYHKA, MPOSBISIOIASCS MECTaMH, OCOOEHHO Ha Ipy-
ObIX TKAHAX THMNA XOJICTA, CBHAETEIBCTBYET O HEXOCTATOUYHOM
NPOMUTKE NMPOKJIEHBAIOIIMM COCTABOM MJIH HEPABHOMEPHOCTH Ta-
Kol nponuTkH. CIMIIKOM TeMHOe M300paxeHHe CBSI3aHO C Mepe-
KOMMPOBKOH M MCHPABJIEHHIO HE MOAMAETCS: 3a BBLACPXKKOH MpH
neYaTH NPUXOAMTCS CeXHTH oveHb BHUMaTeabHo! Cepoe, Hespkoe
H300paxXeHHe MOJYy4aeTcsl MPU NeYaTH ¢ MaJOKOHTPACTHOTO, BSIO-
ro HeratuBa. [1aTHa M MOJOCH Ha M300paXKeHUH BBI3BAHBI HEPAB-
HOMEPHBIM pAClpeleIEHHEM 3MYJIbCHH MJIM CJIMIIKOM MHTEHCHB-
HOHM CYmKON (HAMOMHHM, YTO CYLUHTh HYXHO 00s3aTENbHO IIpH
KOMHAaTHO#H Temmnepatype!).

Tak kak a1 portorpada-moburens neyataTth Ha TKAHH BO3-
MOXHO JIMIIL KOHTAKTHBIM CIIOCOOOM, pUXoaAHTCs OpaTh HeraTu-
Bbl OoJibIIOrO dopMara.

PACTP HA N3OBPAXEHUNU

Mano komy u3 dhotorpadoB He U3BecTEH HENPHUATHBIA AedeEKT Ha
HeraTHBE WJIM Claiiae, KOTopblid B ciaboit ¢popMe BBITIAINT KdK
Habop MeJIbYAHUINX «YNBIPBILIKOB», HAIOMHHAIOIIUX MaHHYIO
KPYMy, PACCBHIMAHHYIO [0 BCEMY KaApy MM YaCTH €ro. IToT AehekT
HA3BIBAETCH peTHKYJasiuued U B 0oJiee CHIBHOM BBIPAXKEHHH Tepe-
pactaer B MPAMOPOBHIHYIO CTPYKTYPY Kaapa, KOTOpas MOXET
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IIPEBPAIIATHCA B KPYNHOE My-
3pIpeHHe U JaxKe OTcilanBaiue
CBCTOUYBC IBUTEJILHOTO  CJ104,
JIOBOJILHO 4aCTOE€ HA LBETHbIX
dboromnenkax. [lpexae vem
IIOTOBOPHIb O TCX PEIKHX
Cay4asix, KOrja pPeTUKYJALHIO
MOXHO «OOBIrpaTh», HANOM-
HUM  HEKOTOpble  OCHOBHbIE
npaBuja  obpaborku  ¢oio-
IUIEHOK, KOTOpbIE 110MOI Y1
n30exath ee 1OfABICHUS. ITO
BA)XXHO: BE/b TOT WM HHOH
acdexkT MOXeT CT4ATb llojes-
HBIM JIMIIL TOTAd, KOrJa ero
BLI3LIBAIOT CO3HATENBHO, a4 HE 10T/a, KOIJd OH NOfABJISEICA «I10
CBOEMY COOCTIBEHHOMY XO'1E€HHIO».

PeTUKYIAIMSA CBA3AHA C MEXAaHMYECKUMM HATIPSHKEHHUSAMU B
IMYJBCHOHHOM CJ10€, KO1OPbIi B OonbIleit UM Menblieit crenenu
HauuHaer gepopmuposathes. [losToMy npu obpaboTke cienyet
H30eraTh yCJIOBHiA, MPHUBOAAIIMX K TAKUM HatpsoxeHusM. CrneauTe,
4TOOBbI He ObIIO OYeHb OONBIIOH 1eMIIePa1YPHOI PA3HHULLI MeXay
00pabdaThIBAIOIIIUMH PACTBOPAMH U MPOMBIBHOM BOJOH, 4YTO 4aCTO
ObiBaeT 3uMoO#l. He npomsbiBaifie MIIEHKY B CJMIUKOM CHJIbHOH
cIpye BOAbL, HE BPALIAWTE €e B paCTBOPAX UPE3MEPHO IHEPTUYHO.
Ecnu nang npomMbiBKM Bbl MyckaeTe TeIUIYKO BOAY H3 KpdHa.
cjleiuTe, 4TOObI C1yyaiino He NMOTeKJIa CIUIIIKOM ropsiyas soaa. He
CYIIIUTE TJICHKH PSAOM C OTOIUTEIBbHBIMU NPUOOPAMHU, HA 1IPSIMOM
COJIHEYHOM CBCTY, HA CHJIBHOM CKBO3HSIKE HJIU B TOTOKE HATPETOro
Bo3ayxa. M3beraiite yepenoBaHus npu oOpaboTke oueHb KHUCJILIX
M OYeHb LUEJIOYHBIX PACTBOPOB 0e3 NMPOMEXYTOUHON J0CTATOYHO
JUIMTEJLHON 1IPOMBIBKH. beperute 3MyJ1bCHOHHBIN C/I0H OT Mexa-
HUYECKOTO TPEHUS M TOBpexAenuil. Bo3HHKINIAA pETHUKYJIALUA
HEYCTPaHUMa, U NMyCTh Ha BAlUMX CHUMKAX OHA IIOABJSETCS, JIHIIIb
KOr/1a Bbl 3a/lyMaJld OCYIIIECIBHIb OJUH M3 NMPOCIbIX. HO BbIPA3H-
1CJBHBIX [IPUEMOB — NOJIyYeHHE PACTPOBOTrO, UIIH KPYNMHO3EPHHUCTO-
ro, usobpaxeuus. [lpu nomorm 3TOro mnpHemMa Bbl CMOXKETE
NMOJYyYUTHL CHUMKH, MOA0OHBIE T€M, KOTOPBLIE, HECOMHEHHO, TNpH-
BJIEKAJIM Ballle BHUMaHHE HA KpyNHbIX (HOoTOBLICTaBKax. OHU Bbl-
MIA7ST MHOT/Ia Kak HalKcalHas MacjloM Ha XOJICTE ClapHHHas
KAPTHHA, 8 UHOT/IA KAK KPYIIHO3EPHUCTBIR «00O00IIIEHHBII» CHOXET
(11ef3aX MM MOPTPET), JMIUEHHBIH MeJKUX AeTaned, HO OUeHb
XOpOIIIO BOCHPHHUMAEMBIH C HEKOTOPOTO yAaJeHHs.

Kak ¢ Bcikas clelualibHasg TeXHHKA, KoTopas Acnaet doTorpa-
duro «a cebs He NoX0XeH», ITOT NMpHEM JI0JkKeH ObITh XOpPOoLLO
MOTHUBHPOBUH U HE NPEBPAIATHCSA B YUCTO TEXHUUECKUI IKCIIEPH-
MeHT. CMbIC 1000r0 pacTpUpoBaHUa HIOOPAKEHHS 3aKTI0UAETCA
B «IpOO.IeHHU» YYACTKOB. JIMILEHHbIX JETA-1eH, MpeBpalleHiy Ux
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U3 CKYUHOH MOHOTOHHOH IIOBEPXHOCTH B HEKYyrO DoJjiee CIIOXKHYIO
CTPYKTYPY, OXHUBJISIFOIIYIO CHUMOK.

[MpocTeliuuM, 4acTo caydyaHbIM, pacTpPOM SIBJISIFOTCS T€ «Iy-
NBIPBILLKUY PETUKYIAIMH, O KOTOPbIX Mbl TOJIbKO YTO FOBOPHJIM.
OtneyaTtaiiTe 1IETATUB C PETUKYJISIIIMCH. U OH OylIEeT BLITIAAETH KAK
KPYIHO3EPHUCTBINA, 4TO MHOIJAa coBceM He Itoxo. MckyccTBenno
VCUJbTE PETHUKYJISIIMIO, U CETh MEJKHX TPEUIMH CTaHET HATIOMH-
HATbh O TOTPECKABILEHCS KPACKE HA TOJIOTHAX CTAPbIX MACTCPOB.
He puckyiiTe npH 3TOM OpPHIMHAJIBHBIM HEIAaTHBOM, CAeaiTe
JIyOJIMKAT Ha 1O3UTUBHOM NMJIEHKE. BO3MOXHO. aXe C yBeJIUUEHU-
eM. C Ttakoro yBenuueHHoro GopmairHoro aybJib-HEraTHBa Bbl
MOXETE MOTOM ICHATATHL Ha TKAHb U UCTIOJIBL30BATH €ro Jjuist 6osiee
CJIOXKHbIX BAPUAHTOB CIELMAIbHON TEXHUKH - U3OTEJIMH, TICEBJI0-
bapeaveda v T.11.*¥ YT10ObLI He BO3UTBCA €UIE C IPOMEXYTOUHBIM
NO3UTHBOM, TJIEHKY, HA KOTOPYHO Bbl NeuataeTe. MOXHO obpabo-
Ta1b MeTojA0M obpautenusi. [lomMecture okoHualesiLHO 0Opabo-
TaHHBII 1yONib-HEraTUB HA HECKOJIBKO CEKYHJI 110j1 CTPYIO ropsieit
BOJIbI UJTH, JepKa MUHIICTOM, MOJIHECHUTE K TeIoi (HO BBIKJIFOUCIH-
HOM!) PNeKTPOIIMTKE (M HH B KOEM ¢/1y4ae K OTKPLITOMY N.IameHn!).
HaxkJjloHUTE HATPeTYO IUJIEHKY, M pacCIUIaBJCHHAs 3IMYJbCHS 4Y1b
CMECTHICS, MOTCYET, €C IOBEPXHOCTL CIAHET BOJIHOOOPA3HOM.
MOXHO ONYCTHUThb HEraTtuB Ha 1-2 MHH W B KIOBETY C ropsueii
(mpumepno 80 C) Bouoit. ToHKHH y30p Ha IMyJILCHH Oyaer
HANOMHHATL MOPO3HbIE PUCYHKM 11a OKOHHOM clekje. Mensis
TeMIIEPATypy BoAbl (OT noutH kuliaTka 10 50 °C) ¥ JUIMTENBHOCTh
00paboTkH, ymaeTcs nomgodpaTh camble pa3JIMUHBIC BapPHAHTbI
pacTpa. CBA3AHHOIO C PETUKYJSIIUCH.

Pucynok pactpa coBceM NpOCTO MOJMYHHTH, CCJIM TKaHb IpO-
3padHa U HAJIOKEHA HA TMOBEPXHOCTHL Oymaru npu nedartu. [lns
3TOrO FOJIATCS MYC/IUH, TOHKUH Imenk, Mapis. Ho Bor pucyHnok.
BOCIPOU3BOUSALIMI CTPYKTYpY XOJIC14a, NPUXOHMTCS IEpenaBalb
yke Haubonee OOUIMM TEXHHYECKMM TNPUEMOM pACTpPOBOi ne-
Y4TH — 0JIHOBPCMEHHOMN 1I€4aTLIO C JIBYX HEraTUBOB. [lepBbiil HeceT
OCHOBHOE H300pakeHHe, BTOPOIl —CHUMOK MOAXO/SIUIEro pacTpa.
npudeM o6a OHH ONHOBPEMEHHO 3aKIAALIBAIOTCA B HETATHBHYHO
PAMKY YBeJIHUMTEJIs.

Bua pactpa Kak HEKOH NOBTOPSIFOUIEHCS CTPYKTYPbl MOWKET
ObITh CaMbIM pa3HooOpa3HbiM. Hapucyiite na nucte 6enoif Syma-
TM TYWBIO CETKY M3 NEPECEKArOUIMXCsl JIMHUMA ¢ waroM 5-10 MM
M MEPECHUMHUTE €€ HAa MO3UTUBHYHO IUIEHKY; MOJYUHUTCS CeTdalbii
pacip. MHuTtepectbie B poJid pacipoB aK1ypbl MMEHOT HAJTOXKCHHAS
HA YepHBIN dapxarT TroJleBasi ce€TKa, MAaTHUPOBAHHOE C1€KJ10, OIUTY-
KaTypenHasi 11IeMeHTHas CTeHa, PUCYHOK OJHOTOHHOM TKaHH, /JBd

*TloyuTaTh O TAKOH YCTOKHCHHOH TCXHMKC MOXHO B CACIHHMAILHOH n-
TCPAUTYPC, HAMPHMEP B MPCKPUCHOM MPAKTHYCCKOM PYKOBOACTBC: Brdxed I Tnop-
YeCKMe MeTo bt tevatu B (ortotpaduu: Tlep. ¢ anra, Tloa pea. A. M. Beihinvana.
M. Mup. 1978, 184 ¢,
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KycKa TKaHHU C PeIKMM NEeperJieTeHUeM (TUNa TFOJIA), HATOXKEHHbIE
JIpyr Ha Jpyra, rpaHUTHBIN 1ieOeHb, THUCHEHbIE 000U, CTPYKTYpa
OQHOTOHHOrO Majaca, KyCOueK MyapoOBOH JIEGHTBI M MHOXECTBO
JIPYTHUX CaMbIX HEOXHIaHHBIX npeaMeToB. Eciiu Bel cobupaerech
3aHMMATbCS PACTPOBOIl MEYaThIO PETYJIAPHO, caeanTe ¢ nogob-
HBIX MAaTepPHAJIOB HETaTUBHI, choTorpadupoBas HX ¢ TOM WM HHOM
CTENEHbED YMEHBIIEHUsS, a4 W3 3TUX HEraTHBOB—CBOEOOpa3HYO
«pacTpoOTeKy», KoTopasi Bcerga OyleT K BAHIMM yCJIyraM.

Kak cBoeoOpa3Hblif ciy4ail pacTpa MOXHO paccMaTpuBaTh
KpYIHO3epHHUCTOE H300pakeHHe, 3epHO KOTOPOro camMo no cebe
CO3/aeT HEpaBHOMEPHYIO CTpYKTypy. [lonydurs upesmepryro ais
OOBIUHBIX YCJIOBUI 3€pHUCTOCTb JaXKe MpOIlle, YeM CTOJIb XKEJIaH-
Hoe B MasnodopmaTHoi doTorpaduu MesIKO3epHUCTOE M BbIpaB-
HEHHOE 110 MJIOTHOCTH u3o6paxeHue. CaMoe npocToe — CHUMANTE
Hil BBICOKOYYBCTBUTEBHYIO QOTOMJICHKY, NIPH OONBIIOM yBEJHUE-
HUM B NO3WTUBHOM IPOLIECCE 3EPHO MOABUICH 00s3aTeNbHO. YCH-
JUTb 3€PHUCTOCTb MOXHO HEPEIKCIOHMPOBAHMEM NPU CheMKe (C
NOCJeIYOUIMM HE3HAUYUTEbHbIM ocsiabjieHHeM Bcero u3obpaxke-
HUS JJ15 110JIyU€HUs HETATHBA, HE UMEIOLIETO upe3MepHoil obuieit
NJIOTHOCTHU, KOTOpas 3aTpydHsuia Obl meyath). Haubonee npeiict-
BEHHO MPOSBJIEHWE B CIHCUHANBHBIX dKTHUBHBIX MNPOABUTEAX (Ha-
upumep, tuna Komaxk C[-19a) mis HeolepXaHHBIX HETaTHBOB:

Meron 22r
[MapoxuHoH 88r
CyanuT HaTpus Ge3B. 96 1
[MApa3HH rUApPOXIOpPH 161
Kap6ouar HaTpus 0e3B. 48r
bpowvu;t kanus 5t
Hu rpoden3uMunason 0.04r
Boaa Ho ln

[lposBasior BbICOKOUYBCTBUTEbHBIE INIEHKH OT 12 10 20 MHH,
CBETOUYYBCTBUTEJIbHOCTb BO3pACTAET B IBA pa3d, B CBA3M C YeM NPH
CbeMKe BO3MOXHA COOTBETCTBYIOIAs HEIOAEPKKA.

Pocty 3epHa cnocoOcTByer Takke nepenposiBieHUe B Jr000M
00bIMHOM NPOSIBUTEJIE, NIPOSIBJIEHHE NMPHU NMOBBIILICHHONR TeMOepary-
pe (BmioTe g0 50°C), qnuTeNbHOE NpOSBIIEHHE B KOHTPACTHO
paboTAOIIUX NPOSBUTENAX NPH NOHMXEHHBIX (10 812 °C) Temne-
patypax. HakoHell, Apko BbIpaXeHHYIO 3€PHHCTOCTh MOXHO MO-
JIyYUTh, KPUCTAJUIU3YsS Ha CBETOYYBCTBHTEJILHOM CJIO€ Kakoe-
HUOYIb NOCraTOYHO JOCTYNHOE COe/MHEHUE, HAampuMmep Cyjbdat
KaJins i HaTpus. CMOYEHHBIH Hera1uB OMELIAI0T MPUMEPHO HA
5 muH B pactBop u3 20 r cynabdaTa kanusa B 250 M1 BoAbI, a 3aTEM,
HE CnoJjiackuBas, nepeHocatT Ha 0,5 MUH B pa3OaBleHHBIR
(60-70%-it) nenaTypupoBaHHbIi cnupT. [locsie 06pabOTKH NjeHKY
NPOTHPAIOT BATKOH, CMOYEHHOH B 3TOM xe cnupte. [locse cymku
Ha TMJICHKE OCTAIOTC MeEJIKHE KPHCTa/UIbl COJIM, 0bpa3zyroliue
TNICEBI03EPHUCTOE M300paxeHHe.
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NPOABNAA-MPOABNAN,
3AKPEMNAA-3AKPENNAN

CBoilcTBEHHOE HallleMy BeKY CTpPeMJIEHHE BCE YNPOCTUTh U YOBICT-
pHTL He obowso M. Ka3ajloch Obl, TAKOH KOHCEPBAIWBHBIA H
oTpaboTaHHBIA Mpouecc, kak 06paboTka yepHO-6esbIXx HeraTHBOB
U MO3UTHBOB. 371ECh HOBIIECTBO HEOXMJAHHO, MA MEPBBIA B3I,
CBEJIOCh K OOBEIUHEHHIO JIBYX TPOLECCOB 00pabOTKH — MposiBiie-
HUst ¥ PukcupoBanus. Crnocod OJHOBPEMEHHOTO MpOSBJICHUS U
(GDUKCHPOBAHHUS TOJIYYHT HA3BAHHE «MOHOBAHHBLI» U BTOPIcs B
npakTuky ¢oTorpadoB B BH/IE MHOTOUHCIIEHHBIX AOBOJILHO CJIOX-
HBIX TO COCTABY pELUENTOB M Jaxe [0TOBOro Habopa cyxux
pEaKTHBOB. KOTOPBbI MOXHO npuobpectn B Marazune. [1okjoH-
HUKM NPOCTOTHI M OBICTPOTHI BCAUECKH TNPEBO3HOCHJIM TAKOH
cnocob 06paboTku, 0cOOEHHO NpH nevaTH GoTorpadmii, pacxBasn-
Bafl €ro HaJAeXHOCTh U ymobcTBo. [lomuepkuBanoch, YTO MOHO-
BAHHA HE3aMEHMMa JUIs TYPHUCTOB, a TaKXke JJIs T€OJOTOB W /s
JIFOJIER IPYrUX TMOABHXKHBIX Npod)ecCHid.

Ho nocMoTpumMm, Tak 511 yx xopotlla MoHOBaHHA? Kazasoch Obl,
Bce npocto. [IpuxBaTHa B JOpPOTY BCEro oHy Oy1blIb (Kak OYATO
JI0 310TO HX HOCWJIM TpH), U ...MOJIHAS TAPAHTHUS TONYUUTH
CHUMKHM TIpiMO Ha MecTte. Bcermeck akTHMBHOCTH NMO3BOJISET TFOBO-
pUI'b O MOBON MOJIE, & ONATb-TakKH JIOMOPOIIIEHHas PEUENTYpa, Kak
U TIpexXJe -B CJlyyde BCEBO3MOXHbIX YHMKAJIbHBIX CAMOJEATEJ]Ib~
HbIX TPOSIBUTENEil,- TAPAHTUPYET OICYTCIBHE 3€pHA, HECPaBHEH-
HYIO Pe3KOCTb M ThICSUy APYrux GiaroaaTei.

MonoBaHHa — OTHIOL He HOBOCThL. Ee co3jartenu, a ToMmy yxke
OoJiee TONYBEKd, CTPEMHUIIMCH OOecneunTh OBICTPOTY PEHITEHO-
rpaduy B MEIMLHMHE, NPU IKCMIPECCHOM PENPOAYLUHPOBAHUU TOKY-
MEH 0B, axpoorocbeMke, CKOPOCTHOH J1labopaTopHOH 006pabo ke
pe3ysnbTaroB HayuHbiX JKCriepuMeHTOB. Ha oaHOBpeMeHHOM npo-
SIBJIEHHH U QUKCHPOBAHUM CTPOUTCS U Bech M dy3HOHHBIA TpO-
uecc ¢ororpaduu, Koraa CHUMOK noJlyvaercs npsiMo B KaMepe,
yepe3 MHHYTY HJIM ObicTpee (Kak B OTEUYECTBEHHBIX Kamepax
«Poton» u 3apybexHbix «Ilonspoun»). Iporecc Obl1 paccuuTaH
HAa CreurasibHble CBETOUYBCTBUTEJIbHBIE IMYJILCUM (IS KaXA0TO
BH/A Marepuana -CBoM (UPMEHHbIe PCHENThI) W TPeAnosiral
BO3MOJXHOCTh CHHXXEHHS KauyecTBa 1O CPaBHEHHK C OOBIYHOH
006pabOTKOH. ITO CHHIXKEHHE HE 3ACTABHJIO cels KAaTh: 3aMeTHas
110 I¢ps CBETOUYBCTBUTEJBLHOCTH (MHOT A& B 2—3 pd3d). pocT ByalJid,
HCO0CTATOYHAN UPOPAOOTKA NOJMYTOHOB U AETAJIEH B TEHAX. DTUM
MOTUTATHJICS 34 YHUBEPCAJLHOCTh OIMH M3 KOHKYPHUPYHOIIHX Npo-
ileccoB -nposiBjaeHHe. Bropo# npouecc — PUKCUPOBAHUC - TAKXKE He
obotlesics 6€3 moTepb: HE Bcerjia JOBEACHHBIH 70 KOHLA, OH
VXY/ILIad COXPAHHOCTh CHHMKA.

B 7roM Her nMuero yamMBHUTEJLHOro. PeLent MOHOBAHHBI CO-
JEPAKHT OJTHOBPEMEHHO M dAKTHBHO pabOTAIONIMH NMpPOSBHUTEND.,
1 001bl110€ KOTHYECTBO THOCYIbdaTa HATpHUs. ODECTIEUHBAROIIIETO
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¢uxcupoBanne. Camu 3TH cocras-
JIAOLItME MEXAY coboi mouTH He
PEATHPYIOT, TIO3TOMY PaciBoOp TO-
JIy4aeTcs JIOCTATOYHO CTOMKHM.
Ho korpa Bwl onyckaeTe B HEro
9KCTIONMPOBAaHHBIH (oTOMATEpH-
aJl. HauyMH4eTCA YTO-TO BPOJIE
XHUMHYECKOW TOHKH: 4TO TOJEH-
CIBYeT ObICTpee — POSABHIENb WU
¢dukcax? Korjga oaHOBpeMEHHO
«paboTarT» CTOJIb pa3Hble, AeH-
CIBUTEJIBHO KOHKYPHUDPYIOLIHE XH-
MHYECKHE MEXAHU3MBI, Jaxe IpH
CAMOM ONTUMAJILHOM BapHAHTE
cocTaBa pacTBOpa 'IPY/HO OXH-
JIATh, Y10 KaXJbld U3 HUX Oyaer
Npo reKaTh HAWJIYUIIHM 00pa3oM. [Ipu ¢ukcupoBaHuM pacTBOps-
FOTCA ellle He NMpPOsABUBILIHECH (HO IKCIOHUPOBAHHBIE!) KPHUCTAJLIbE
rajoreHuaa cepedpa—BOT BAM M IO1€pS CBETOYYBCTBUTEIBLHOCTH
W MEJIKUX jeTalieil. AKIMBHBIH, KaK MPaBUJIO, COAEPXAaUIUH CHIIb-
HYIO LIEJIOUb NMPOSABUTENDb (OH JOJDKEH JIEHCTBOBATH OBICTPO, HHAYE
BOOOIIE Bce H300pakeHHe OT(HUKCUPYETCS, HE MPOSIBUBILUCH) He-
130X HO BbI3bIBAET OOJIbIIYIO Byaib. TakMM 00pa3oM, MOHOBAHHA
Jlaxce JUIs CTelMasbHO NpeAHa3Ha4YeHHbIX (oTorpaduyeckux Ma-
TepuanoB ObIBaeT MHOT/IA BCETO JULIbL TepnuMa (He 6oJiee) B cUly
KpaitHeit HeoOxomuMocTH. Yero xe *®/1aTh OT Hee, €CJiM y Bac
caMas oObluHas o rorenka, s TaKo oOpaboTkH CoBepHIEHHO
He npegHasnavyeHHas? Bri, o4eBUINO, OTBETHTE Cpa3y, YTO MOJHOM
nopuu? Her. ckopec mnoanoH HeonpeneacHHOCTH. Kmenno 3To
06CTOSI1CIIBCTBO U O'1 MEYAKO I' CHIELMAJIMCT b, KaK, HOXaJlyH, caMblii
KPYIHBIA HEJJOCTATOK MOTIOBaHHbI — HETIOCTOSTHCTBO JICHCTBHUS 1PO-
ABJISOLLE-(PUKCUPYIOLUX PAaCTBOPOB U HEMNPENCKAa3yeMOCTh Ka-
yectBa W300paxenus JUis pasHbix LapTUi oMysibcun. CTOMT JH
PHMCKOBATH, €CJIM peyub MJeT O HeNOBTOPUMBIX HEraTHBax’

C ornevarkaMu Aeiio obcrout ne jtydiie. [TOKJIOHHUKM MOHO-
BaHHBI BBICKA3BIBAFOT '1dKOW JOBOJA: HCIOJIB3YS TpaJMUMOHHBIA
(T.e. JABYXBAHIIBIHA) CMOCOO, TPYAHO MOJYYHTh Ha (GoToOyMarax
OJTHHAKOBOH KOH'IPACTHOCTH OJMHAKOBO XOPOLLUHE OTINEYalKH ¢
pa3HbIX neratuBoB. lloxanyH, Jlaxe HEBO3MOXHO, ‘1044 Kak
B MOHOBAITHC —BO3MOXHO. XOTs. HABEPHOE, COBCEM HE HYXIIO,
UOTOMY UYTO OAMHAKOBO XOPOIIHE BCE PABHO HE MOJyvarcs, a
[OJIYYATCH  O/IMHAKOBO TNOCPEAC IBEHHbIE. BcrmoMHHMM, 4YTO Bee
KpyIHble 1POU3BOAUIETN (0O100yMAru BBINYCKAIOT MO KpaiiHeif
Mepe Msiib Pa3IHYHbIX Tpajlaudid OyMaru, pazMYarouIuxcsi To
KOHTpactHoctu. Jlesaercss 310 UMEHHO Uit TOTO, 4100bl MOXKHO
OBUIO TIOJIYYHTh OIJIHYHBIE DPE3yabTalbl NMPH MCYATH C CAMBIX
pa3HOOOpAa3HBIX HeraTHBOB. HHUBETHPOBKA KawecTBd OTNEYA'1KA —
O'1HIOAL He JTOCTOWHCTBO MOHOBAHHBI, OCODEHHO KOTJa H TpH
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00bIuHOMH 06paboTke couHOe H30OpaxeHHe HA COBPEMEHHbBIX THIAX
OyMar ¢ OTHOCUTENBLHO HEBLICOKMM cCOAepkaHueM cepebpa uac-
TO TNOJY4YUTL COBCeM Hesierko. Hakoden, eue OAMH KPYHHKIA
HEJOCTATOK MOHOBAHHbBI — CUJIbHOE 11JIaMOOOpa3oBaHue, T.e€.
BbINAJEHUE 3HAYUTEJBHBLIX KOJIMYECTB OCAAKA, 3arpA3HAIOLINX
pacTBop.

Ho y MOHOBaHHbBI €CTb U JEHCTBUTENLHbIE JOCTOWHCTBA. ' nas-
HOE U3 HUX — HEBO3MOXKHOCTb NEePENpOSBJICHUS MaTEpUaa U JIMLIb
cnabas 3aBUCUMOCTbL pe3yJibTATa OT TEMIEpalypbl pacTBopa.
OIHAKO U JOCTOWHCTBA 3TH CYLUECTBEHHbI CKOpEE JIJIs IKCNPECCHOM
06paboTKH M 3KCMEIMIIMOHHBIX YCJOBWH, a4 HE JJIS OTJIaXEHHBIX
PEXHMOB CTALHOHAPHOH M Aaxe JIIOOWTenbCckoi QoTonadbopa-
TOPHH.

MUtak, He kaure oT MOHOBAHHLI U30aBIEHHS OT BCEX XJIOMOT.
4TO OBl HU 0DelaIM BaM «JIFOU CBEAYLIHE», HO U HEe npeHebper aii-
Te €10, KOraa OHa AeHCTBUTENLHO MOXeT ObiTh mone3Hoi. [lns
3TOTO Clly4yas MpUBEEM JBa pelEnTd MOHOBAHH, KOTOpble obecne-
4YHBar0T HauboJiee HU3KHH YPOBEHbL BYAJIH.

MoHoBaHHa Ajs OyMar NpoekUUOHHOM nevaTu (obpabartbiBa-
10T 3 MuH nipu 20 °C):

Meton 191
Cyabdmt HaTpus 6e3B. 33r
I'mapoxuHoH 17.0r
Hoackaruapat cy.ndarta 20r
ATFOMHHUSA-KATUSA

I'nApOKCH;L HaTpUs 161
Tuocyabdat HATPHA KPUCT. 60r
beH3zoTpuazon Ir
Boa Ho I »n

MoHOB4HHa A1 QOTOIIEHOK CpeaHei YyBCTBUTEILHOCTH (00-
pabarbiBator 4 MuH npu 20 °C):

["uapoxunoH 151
CyabduT HaTpus Ge3s. 50r
®eHuoH 10r
Honekaruapat cyabdata 18r
A TIOMHHHUA-KATUA

[Mmapokcna Hatpus 181
TuocyabdaT HaTPUS KPUCT. 60 1
Bona Ho 1l a

Eciu BO BTOpOM pelente coaepxaHde THOCYJb(haTa HaTpus
yBenuuuTh g0 110 1, a pactBop Harperb g0 32 °C, TO Bbl NOJY4YUTE
BO3MOXHOCTb C3KOHOMMUTL elle 2,5 MUH U 3aKOHYUTL 0OpaboTky
yepe3 1.5 mMun. IlonpoOyiiTe, eciM Bbl OYEHbL CHEILUIUTE, HO He
3a0bIBAlTE, 4TO W MOCJE MOHOBAHHLI HEOOX0AUMA 0ObIMHAS NpO-
MbIBKd, 0e3 KOTOpOH BAallM CHHUMKHM oOu€Hb OLICTpPO NPUIYT B
HETO,THOCTh.
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Eme pa3 nocosetyeM. He HabpacbiBaiiTecb Ha MOIHYIO HO-
BHHKY, He 3a0bIBaiiTe 0 cTapoM U ellle BMOJIHE XOpolLEM crocobe,
BBIHECEHHOM B Ha3BaHHe 3TOro paspena: «IlposBnsas —npossisi,
3aKperniss — 3aKpenisii».

BbIMOWNTE CHUMOK WAMNYHEM

Ha BbicyllleHHBIX TIJIEHKAX €O CTOPOHBI MOJANOXKH 4acTO MOAB-
JISIOTCA MATHA, JOCTaBastoue GoToNoOUTeNsIM HEMANIO Oropye-
HUf. DTH NMATHA He TaK-TO NMPOCTO YAAJUTh NMPOTHpPAHHUEM, KOTO-
poe. KcTtaTH, BoOOILIe HexenaTeabHO: MPU 3TOM 3NEKTPHU3yeTcs
TUIEHKd, H Ha Hee HAYMHAIOT CO BCEX CTOPOH, KaK MyXHM Ha Mej,
CaUThCA NMBUTMHKH. KOrJa-To peKOMeH/10Banach 3akJIrounuTeNbHaS
BaHHA M3 koHueHTparta ans crupku OI1-7. Ceiluac ero KynuTh
TPYAHO, HO 3aMEHY BCErja MOXHO HalTU. B oHO# H3 pexoMenaa-
1M Mpeaarajoch NoJjib30BaThCA pPacTBOPAMH KakHx-MHO0 Moto-
IIMX CPEACTB U3 TEX, UTO NPOAAIOTCS B XO3AMCTBEHHbIX Mara3uHax.
3Ty peKOMEHJALMIO YUTATENU HE BCErJa MOHMMANM NMPABUIBHO U
WHOTAA AOBOIWJM IUICHKY A0 MOJHOHN MOpPYHM B pacTBOpax, Npei-
HA3HAYEHHBIX /IS YUCTKH KY30BOB aBTOMOOWJEH WM KadeabHbIX
TJTUTOK.

TeM He MeHee oOecnedHTb B HAIUM JHU OT/IMYHYIO, 6€3 BCAKUX
NATEH, CYIIKY HETaTUBOB U POBHYO, 6e3 Kamenb, CyIIKY OTMeYaT-
KOB COBCEM MPOCTO. YCTpaHEHHWE Kamellb CBA3aHO C ACHCTBUEM
MOBEPXHOCTHO-aKTUBHBIX BELIECTB, 4 OHM €CTb B COCTABE BCEX
COBpPEMEHHBIX MAaCT Ui CTUPKHM TKaHEH W 1aMmyHed 1S BoJIOC.
Taxk xak ¢doronneHka, oco0eHHO LBETHAas,—«CO3JaHHUE» BECbMA
HEXHOE, TO U MOJb30BaThCA Jyylle Haubosee «IAeIMKaTHBIMU» U3
CIMpaJbHBIX CPEACTB, MNPEJAHA3HAYEHHBLIMH AN CTUPKH TOHKHX
TKaHed W kpyxeB. llamnynu anga Bosoc, HanpuMep «CONHBIILKO»
unn «XKemuyr», noaxoasaTt 6e3 BCSAKUX OTOBOPOK.

OO6pabaTbiBaloliMidl pacTBOp JA0JKEH ObITh OYeHb paszbaslieH-
HbIM, NPAKTHYECKH JOCTATOYHO HECKOJIbKUX KaNesb ILaMIyHs WK
nactel Ha | 11 Boabl. Tako# pacTBOp mpu B30aNTBIBAHWW JIMILB
clerka TMeHHTIcs, oOpa3ys oTHesibHble Ny3plpd. OOWibHAS NeEHa
CBHIETENBCTBYET O CIHINKOM BbICOKOH KoHueHTpauun. Coxpa-
HATBCA B 3aKPBITON NMOCYA€ TAKOH pacTBOP MOXET HEOTPAHUYEHHO
JIOJITO 10 TMOJIHOTO M3PAaCXOJ0BAHHUSA, XOTHA MpOLIE KAXAbIA pa3
TOTOBMTH HOBbIH, ueM Oepeub OyThLIb CO cTapbiM. [1pu ob6paboTke
CJIMILIKOM KOHUEHTPUPOBAHHBIM PACTBOPOM HA IJIEHKE TOXE MO-
I'YT MOSBUTHCA MATHA B BUJE CEPOI O MJIM Oeslecoro HajeTa, HO 3TO
yKe IS1Ha He OT BOABI, & OT caMoro pactBopa. Takue MiIEHKH
NPUXOJUTCH BHOBb NMPOMBITL U 00paloTaTh Kak cledyeT, a 3To
COBCEM HECJIOKHO.

ITocne oxoOHYATEIILHOH MPOMBIBKH NJIEHKY, TPAMO HA KATYIUKe
Oayka, NpUMeEpPHO Ha | MHH onyckaroT B pabounit pacTBop, Clierka
nepeMelliasi BBepX-BHM3 WJIM Bpalllas. 3aTeM BBIHMUMAIOT U. NpH-
nepxuBas 00e MOJIOBUHKM KaTYILIKH, HECKOJIBKO Pa3 CHUJIbHO BCTpPS-
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XMBAKOT, YTOOLI CleTeNnu BCE
Kannu Bojbl. CUJIBHOE BCTPS-
XHBaHUE MOXHO 3dMEHMTL U
bosiee coBpeMeHHON 0OpaboT-
KOH B LEHTpUdyre CTUpab-
HOM MalnuHbl. [IBe WM 4eThl-
pe KaTyllikd ¢ IUJIeHKOR pas-
| MEILIA0T CUMMETPUYHO OTHO-
CHIENBHO OCH  LeHIpHdyru
(OCb, €CTEeCTBEHHO, JAOJDKHA
ObITb BEPTHUKANBLHOH), OCraB-
11€ECS MECTO 3ATOJHSO I CKOM-
KAHHBIMH Ta3eraMu M BKJIFO-
YaIOT MAIIIMHY Hd4 HECKOJIbKO
cexkyda (go 10 c). Bes numnnsisa
BJIAra CTEKAET, a BpeMs CYIIIKH
3aMEeTHO coKpalaercs (1ped-
noxenune C.I1. Tyaynosa).

CyliUTL  TUIGHKY, KaK H
OOBIURO, Clle/IyeT B roMelienuu, rae Het npuld. C OTNEUaTKOB,
KOIOpble 00padaThIBAIOICS TdAKMM pPAacCTBOPOM B KIOBETE, €MY
1IPOCTO JaroT creyb, PaBHOMepHAs YBJIAXHEHHOCTL U O ICYTCTBHE
Kane/h B HAvalie CYLIKU OOecrneuMBalOT MHHHUMAJIBHYIO CKPYYH-
B4EMOCTL M XOPOIIYIO 3JACTUYHOCTL OTIEYATKOB, OHM HE KOpO-
0frcss M He CTpeMSTCS CBEepHYThCsi B TpyOoOuky, MaXxke KOrjia HX
CYILIAT, LIPUKPETIsAsl K BepeBKe OeNbeBLIMH LipUilelikaMu. Ene pas
HallOMHUM: HHU (OTOIUIEHKY, HU POTOOYMATY Henb3s lLIEPECYILH-
BATh; IIPEKPALLATD CYLIKY HYXHO Cpa3y, KakK TOJNbLKO CITOH l1epecTa-
HeT OBITL JUNKUM. OTIEYATKM 110CJE 3TOrO IOJIE3HO CJIOKHUTD
CTOMKOH M JOCYIUHTH 110J1 JIFOOBIM [MPECCOM MEXTY JIMCIaMH
razeTHoi OymMaru, KOTOpasl BIUTAET OCTATKH BJATH.

Has poToiuieHOK ycTpaneHHe BOJASHBIX Kaleidh COBMEIIAIOT B
rocjie/inee BpeMs € ellie OAHOM 11one3Hoi 0bpaboTkoil —B pacTBoOpe
aHTHcTaTHKa. KONMYeCTBO HBIIM, Hajunarollled Ha IJIeHKy, 3d-
MEeTHO yMeHBINUTCA. [TpuroropsTe pacrBop 0000 aHTUCIATH-
4YECKOro CpeACTBA, KOIOpPOE IIPOAAETCS B Mara3uHax XO3siHCTBEH-
HBIX TOBAPOB, YMEHBIIUB €r0 KOJUUECTBO B/IBOE IIPOTUB PEKOMEH-
JOBAHHOTO B MHCIPYKHMU [ TKaneH. BbikynaiTe CHUMKH, Kak
JTO OHUCAHO /Ul 06paboTKH 1aMnyneM, U Bbl U304BUTECH cpa3y
M OT Kalenb BOjbl, H OT CTATUYECKOTO 3JeKipuUecTBa. MOXHO
BOCIIOJIB30BAThCS KAXE aHIHCTATUKOM-a’po30JeM «Jlanan: Opbi3-
HHUTE Ha OOBIYHBIA 0aUOK C BOAOH C NOMEIIEHHON B HEl'O 1JIEHKOI ¢
KOPOTKOIO PACCTOSIHUS [ABA-TPU pa3a, HaUMAas HA OJIOBKY pac-
HBIIMTENs Mo | -2 ¢, Tak 4ToObl aHTUCTATHK TIO0 BO3MOXHOCTH
PaBHOMEPHO paclpe/IesHics 110 Bcemy obbemy Gauka. Ho ecnu B
pacrsope L1aMIlyHsi CHUMKH JIOCTaTOYHO 0OpabaTbiBaTh 1-2 Mun,
TO B AHTUCTATHKE MX MPUXOAUTCH /lepkaTh ,10Jblle (5—7 MuH).
Kceratu, aspozoaen «Jlana» MoxHO 006paboTaTh M HETATHUBHYIO




paMKy yBEJIMYHTENSA, Cpa3y NMPOTEPEB €€ HACYXO. AHTHCTATHYECKHI
2hdeKT COXpAHAETCS HECKOJIBKO MECSLEB.

Elue pa3 xouyeTcs HAMOMHHUTH, YTO LEHHOCIb BAlUErO ApXHBA
HETAaTHBOB CO BPEMEHEM TOJILKO Bo3pacTaeT. Bpemsa netur crpe-
MUTEJBHO, a4 HA BAllIMX KaJpax COXPAHAETCA HE TOJBKO HCTOpHSA
BalleH CeMbH M BAlHUX ApY3eH, HO M HCTOPHS JMOXH. -ITO He
npeyBenuyenre! CKOJILKO MCTOPUYECKH YHHKANbHBLIX KaapoB, 3a-
nevyaTneBlInX MoMeH1bl Bennkoit OxTabpbCckoil  peBOJIOLMH,
TpaXKIaHCKOH BOIfHBI, NMepBbIX nATHIIETOK, Benukoi OTteyecTBeH-
HOI1 BOIHBI, COXPAHHJIOCH JJ11 HAC HMMEHHO B IOMAIIIHUX U YACTHLIX
apxuBax caMblX 0ObIYHBIX (poTorpados, MHOrAa NMpodecCHOoHANOB,
& HHOrAa W moduieneil, KOTopble He pacCTaBajlCh C KAMEpPOH B Te
1aKde, Ka3ajocb Obl. OyaHHYHbIE Ul HHUX MoMeHTbl. Haim
NMOTOMKH OyAyT 3HAKOMHTBCA C HAIUCH 3MOXOH MO TeM TOKyMEH-
TaM, B TOM YHCJE H MO CAMBIM PSJAOBBIM CHHUMKAM, KO'10OpbIE
COXDAHAT [ HUX Bpems U Mbl. [losToMy Oeperute Ball apxus,
JIEPXKHUTE €ro B rnopsaake, gai1upyite. He XpaHuTe mnJeHKH B
pynoHax. Beicoxiue HeraTHBbl Jy4llie pa3pe3aThb. KaK yxe roBopH-
JIOCb, Ha KYCKH HO 5--6 KaIpOB M XpaHUTh 3aBEPHYTLIMH B KaJIbKY
WIH B CreuuanbHbiXx OyMaKHbIX KOoHBepTax. Ha koHBeprax uiu
KaJIbKe JeJIAIOT U BCEe HYXKHBIC HAAMUCH, BKJIKOYAs ycioBHs obpa-
6orku. Takue cBeeHHs B AafbHEHLIEM MOMOIYT BAM [POAHAJIH-
3UpOBATH CBOIO pabOTy M HAOpAaThCsA HyxHOro onbiTa. CaMH xe
HEraTHBbl NMPHU TAKOM XPAHEHHH MOYTH MOJHOCTBIO FapaHTHPOBA-
Hbl OT LAPAnuH—JaBHOrO Bpara (o100Tne4aTkos.

BCErAA NN ®OTONPA®UA AOJIXKHA BblTb CEPOI?

Ecau cnoBOM «cepocTb» OLEHUBATH HE COAECPKAHKME, a BCEro JIMIIb
OT'1€HOK H300paxeHUs, TO oOblYHAs GoTorpadus jaeiCTBUTENBHO
ObIBA€T CEPOM, TAK KAK ITO LBET MEJKUX YACTHL METAUITMYECKOrO
cepebpa. [logyac Takoi CHUMOK BBITJISAAUT HEAOCTATOYHO BbIpa3u-
TEJbHO, U NMOABJACTCSA KEJAHUE OKPACHTh H300paxxeHHe B ApyI oM
TOH. BcroMmuuTe, kak JddeKkTHB TEMHO-KOPHYHEBBIE NMOPTPEIHI,
OJIUBKOBBIE JIECHBIE TMeit3aXxxH, CUHUE CHUMKHU Mopsa. H3MeHeHus
LBeTa cepedpsHOro U300paxeHHs (4 ITOT MPOLECC HA3bIBAETCHA
BUPHPOBAHUEM, WJIH TOHMPOBAHHUEM) MOXHO AOCTHYL JHOO crie-
LHAJIbHBIM BBIOOPOM OyMard M nposBHTENSA., JTUOO AOMOJHHUTENb-
HOH XUMHYeCKOIT 0O6pabOTKOH.

PaccMOTpHM CHauasla MepBbli M3 3TUX CMOCOOOB — TOHHPOBA-
HUe npH npossiaeruu. [1o cyTn aena, 310 He Kakad-To ClieLHalibHasA
06paboTKa oTnedaTka, 4 MPOCTO BLIOOP peuentTa, JarIIEero Ty Win
MHYIO TOHanbHOCTH. [lo3ToMy 93TOT pasnen Obln Obl BMOJHE
yMECI€H M B MpPEAbLOYIUEH TJIaBe, HO BPSA JIM CTOMT pa3bHBaTh
OMHUCAHHE BCETO KOMILJIEKCA BO3MOMXHOCTEH, CBA3AHHBIX ¢ TOHUPO-
BAHMEM CHHMKOB. TOHHPOBAHHUE TMPH MPOABJICHHUH OCHOBAHO HA
pa3jiMYMsAX B pa3MEpe 3€pPeH M CBA3AHHBIX C JTHM BapHALMAX
OTTEHKOR CCPeOPIHOTO H300paxeHHs, 0OpasyrolIuxcs Ha Oymarax
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C pa3HbIM COCTABOM CBETOYYBCT-
BUTEJILHON 3MyJibchu.  Kpowme
TOTO, 3TH 3epHA CNOCOOHBI vac-
THYHO OKPAalIUBATHLCA MPOIAYKTd-
MH okucieHus nposisutens. Ce-
pbiii 1BeT Ha QoTorpagusx Mo-
XeT JaTb MHOXECTBO OTTEHKOB,
HEe pPaBHO3HAYHBLIX ISl 3pUTEJIb-
HOrOo BOCnpusTHs. MMeHHO 110-
3TOMY K NMO3UTHBHBLIM NPOSIBUTE-
JISIM TOMHMO YHCTO CEHCHUTOMET-
pHUECKHX ToKa3aTeseil Mpeabsis-
nsiercs elle TpeGoBaHWE NaBaTb
NPUSATHLIA U1 1743 TOH H300-
paXxeHUss Ha oTmneuaTke. Xopo-
IIMMH TOHAMH CHUTAKOTCH YNCTO-
YepHbIHA, CHMHEBATO-YEpPHBIN, uep-
HBI ¢ TIVOOKMM KOPHYHEBLIM OTTEHKOM, KOPHYHEBATO-KPACHO-
Ba I'blif; yIOBJIETBOPUTENILHBIMH —CEPBI U cBeTsIo-cepbiil. [1noxu-
MU (HO, K COXAJICHHIO, YACTO BCTPEUAROIIMMHUCS Npu oOpaboTke
B MCTOUIEHHBIX MJIK CJIMIIKOM XOJIOJIHBIX MPOSIBUTENSAX) ABJISAIOTCS
3eJICHOBATO-CEPLIA M Cepo-pbikHH TOHA. B rotosbie ¢gabpuuHbie
HPOSIBUTENU JJIS1 yJIyullleHHsi TOHAa OTnevaTka uvacto aobasisior
crneyraibHble KOMIIOHEHTBI, COCTAB KOTOPbIX HE PACKPBIBACTCH.
B MHCTpPyKIMsAX K TAKMM NPOSABUTENSAM OOBIMHO NMOJYEPKUBAETCH,
YTO OHM 00ECnevYHBalOT ONpelesieHHbI OTTEHOK, HanpuMep CHUHe-
uyepHbli. TakoBbl nposiButenu [Tosuton (3aBon «Peanan», BHP),
nposisutesib Opso B 104 (I'JIP) u np. 'oBops 06 OTTeHKaX, HYXHO
0c000 NOaYEpKHY1b, UTO 3TO HMEHHO OTTEHKH, a He sipKHUE 11Bela.
[MTpaBusibHee Aaxe cka3zaTb—OTTEHKHM ceporo 1BeTa. He HyxHO
XI4Tb, YTO B TAaKOM NpPOSIBUTENIE y Bac TMOJIYUHUTCS CHHUMOK,
COCTOSILIMI M3 CHHETO W UYEPHOTO: PA3HUIly C JIPYTHM OTTEHKOM,
HAMIPUMEP KOPHYHEBATLIM, BBl CMOXeEtle OOHAPYXHTb, 10JIbKO
HellOCPEACT BEHHO CPABHMBAS JBAa TaKWUX OTMEYATKA.

B Tabn. 5 npuBenenbl Haubosiee MONYJNSIPHLIE U MPOBEPEHHbIE
peuentsl nposiBUTeNied Ads GoTobymar; HeKOTOpbIE U3 HUX 1IO-
3BOJIAIKOT B TOW WJIM MHOW CTENeHU (3aBUCSLLIEH 1104aC OT UH/IMBH-
JyaJbHBIX CBOWCTB KaX IOl mapruu OymMaru) U3MEHSTH O11€HOK
n3o0paxenns. IlepBule YeTnipe pelielta, JIMIIL cllerka O Invalo-
1Mecs IPYr OT Apyra,—3T0 MeOoJI-THAPOXHHOHOBBIEC TIPOSIBUTEIH,
LIPHHS IBIE B KAauec1Be CTAHAAPTHLIX B crpanax C2B. Ha 6pomo-
cepebpsiHbIX OyMarax OTH penenThbl AT YHC10-YepHbIH MU
HEH'T paJIbHBIA  CEpOBATO-YEPHBIA 10H U OOECNEUMBAIOT TOJIHOE
O1CYTCTBHC ByaJIM, KOTOpPAs, KAK MBI TOBOPHJIM, HEAONYCTUMA HA
XOpOLICM OTNevaTKe.

Ouenb NpUsiIHBIE TYOOKO-UYEpHBIE M CHUIIEBA IO-UCPHLIE 10HA
C XOpollei HpopadOIrKod AeTasiell JArT PelelThl ¢ AMHA0IOM
(No 5 Ne 6). 00 0JTHOM M3 KOTOPBIX Mbl y&e ToBOopHu. M. Heno-
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Tabanua 5. Peucnrot nposisuTencH ;115 06paGorkH dorodymar
C 1OHHPOBAHHCM H300paxeHHs

CoaepxaHHe BCIICCTB NPUBEICHO B IPamMMax Ha | j1 TOTOBOIO pacTBopa

Homep peuciuia

Coctas

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
MeTton 11 115 - 0.8 1 1.7
I'npoxunoH 5 3 4 6 202510241024 4953 6
[nuunn «doTo» — - — 7 S 30
Amuaoi - -20 5§ —
Cynbout 6e3B. 26 13 22 2010025 75 75 37 60 30 60 15 90 20 15
KapGounat Hatpus Ge3s. 20 26 22 20 100 37 57 9 12816 40
KapboHaT ka;ins 81 50 80
bpomua kaaus I 11 1 1 2 2107 2 5258 4151

anMC‘(‘dHHﬂ K peuenrtam.

Ne | -cTangaprubiii 1 (oTevecTBCHHbIH) 4718 GoTOOYMAr 0BWEro Ha3Ha4eHHs YHHOPOM,
Bpomnoprper. Hoaokont u ap. (npossurcas K. B. Yubucosa).

Ne 2-npossuteanr OpBo-100 cTanaaprubtit 418 GoTobymar POTOXHMHUYECKOTO KOMOK-

nata Opeo (I'’IP) u 3aBoaa ®oxap (HPB).

3 nposButeas ®A-103 cranaaptustit g por1obymar ®@opie (BHP).

4 - CIraHaapTHLIA NIPOABUTEIL ANA doTobymar ®otou (ITHP).

5 KOHUEHTPHPOBAHHBIN dAMHAOIOBLIH NPOSBHTEIL CHHe-vyepHOro Toma. Ilepea mc-
1101h30B4HHEM T'OTOBBIH PACTBOp pa3baBAAIOl BOAOH B COOTHOUICHHM |+ 1 [L1a
NONYYEHHS HOPMAIbHBIX OTIEYATKOB W HC pa3baBiIfloT LS NHOIyMCHHA OTie-
YATKOB ¢ MAKCHMQ/1bHO BOIMOXHBIMH MOYEPHEHHAMH.

6 NpOABHTEb 418 06pabOTKH NpU BLICOKHX TCMNEPATYPAX («TPOIHYCCKHI»), CH-
HC-YCPHOTO TOHA.

7 -~ OTCHCC I BEHHBIA NPOABUTCIb, peKOMCHAYCMbH 1s obpabotku Gymal bpomuopi-
peT. KOHTabpoM ¢ OIHOBPCMEHHBIM TOMMPOBAHHCM M300paxcHHA. YCa0BHS
pa3bdBICHHA M YBEHYCHHA NpHBCIeHb Ha . 133, 118 nosydenns 6o.ice conblx
CHHMKOB KapOOHAT HATPHA MOKHO JAMEHHTb KAPOOHATOM Ka.iMA.

Ne 8 — tonupyrouinii nposguteas ®B-106 dupmb ®oma (YCCP). I1possictne oT 3 10
15 MHH npy pa3baBiacuuu 10 1 + 30 ¢ yBCIHYEHHEM DKCIIOIMUHH M [IOBBINICHHCM
remuepatyps a0 24 C.

Ne 9 Tonupyrouni npossureanr ®opre ®A-112 (BHP) aas dymar 1uua dopieso.
Nop1rypekc-Panua. Pasba.ienne 1+ 3, 1emuepatypa pactsopa 20 22 (0 vseiiu-
YCHME IKCMIOIHUMM B 3 Pu3a, NPOLODKHTETLHOCTD TIPOABICHHS 8 MHH. CONPAHHOCTH
pa3baB.ICHHOTO PAC1BOPU 0KO.10 2 4

10-nposButean Oppo-120 l

1l nposeuteis Oppo-122 TOHHPYIOT B KOPHUYHEBbIH LBET.

12 - npossutens Opso-123

13 TIlpossuicas OpBo-124 Tonupyer B OAMBKOBO-KOpH4lesbif wuBcl. [is npos-
suteiien N [0 13 B 3aBHCHMMOCTH OT copTa GOTOOYMAIM M KETACMOI O TOHA
H3I0OPAXCHHA NPOABUTENH Pa3buaBIAOTCA 10 cooTHoweHua | + 4. Tpoitoinkuiciin-
HOCTh  JIKCHOHMPOBUHHA COOTBCICIBEHHO VBC/IMYHBACTCK. IIPO.IOIKHILIBHOCI
NPOABJICHHA TAKKC YUIMHACICR A0 8 MHH

14 crapniii peuent TOHHpYyrowero nposBuTeas Aida-115. Jas noaykenns renioro
ToHa pa3bapiacuue 1+ 2: npossacuue 2.5-3 mun npu 21 -C. s 10ciHxenns
0co60 TCILIOIO TOHR Pa3bABIKIOL B COOTHOWCHMH | +5, HKCIOIMUMIO yBC M-
YHBAOT B 3-4 pasa, NpoABIAT OT 2.5 40 5 MHH.

15- 1onupytowmi npossuiens @opic-102 ans 6ymar Tuna Ilopiypa u Iloprypeke.

16 peuent 1ouupytowei o npossuicis Bedora-12 (IFIP) KOPHYHCBO-4CPHOTO 1oitt
18 06pabO1KH NPH HOPMALIILIX (HE NOBBLILICHHBIX) TCMIEPATYPAX.

£ZZ

z F

X F

%

£F

CTATKOM HUX HABJACTCH IOHHXECHHAA NO CpPABHEHUIO C JAPYIHMHU
COCTABAMHU COXPAHACMOCTDL U HCO6XO}IHMOCTI> p3601'aTb B Ie¢pHan -
KdX. PCIUHOBLIX HAIIAJILYHUKAX HIJIK ITHHUETOM, TdK KdK dMHU/10J1
CHABHO HAYRICT DYKH.
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Eciim uuratesib MMCET BO3MOKHOCTD 110PabOTATE € TEHEPh YKE
JK30 THYECKHM. a4 KOIJa-TO OYCHBL HOAYJISIPHBIM HPOSBISKOIINM
BEHIEC I'BOM — [IUPOTILIOAOM (0 HEM TAKKE YKE YIOMHHMIOCH B
pa3/erne, 1€ Hj1a pedh O HOBbIIEHHH YYBCTBUTEILHOCTH ILIEHOK),
ro OoH YOEMUTCs, 4YTO PeUenTbl ¢ HUM Ha OpomocepeOpsiHbIX
OyMarax 103BO.ISIOT 110YYUTh BeCbMd HHTEHCHBHOE OKPAIlMBA-
tue. [TpoAYKTLI OKHCACHUS HTOFO HPOABJISIONIErO BEIECTBA JIErKO
OCANKAAFOTCS Ha HACTHUKAX cepedpa, o0pasyrolix n3o0paxkeHue, ¢
YeM. KCTATH, CBA3AHO M KAXKYIEECS [OBBILICHHUE YYBCTBUTEILHOCTH
Iw1eHOK, OIHAKO Pe3yAbTAThl IIPOSIBJACHUS OyMaru HecTaOU LB
H BO MHOTIOM 34BHUCAT OT KOHKPETHLIX CBOWCTB JIAHHOW HAPTHH,
1107TOMY, KaK U OOBIMHO B COMHHTENLHBIX CIyYasix. HYXKHBI NIpeT-
BapUTelbibie 1poOLl. TlposiBUTEIL HTOT TOTOBHTCS B BHJIE Tpex
3A1ACHBIX PACTBOPOB.

Pactrop No |1 Jlucy:ie(ur kaans Sr
IMuporactio:n 10T
Bo. 100 M.

Pactirop Ne 20 Cvawdut Hatpus 6e3s. 10r
KapOoHaT HaTpHA KPHCT. 101
Boa 100 M.t

Pactrop N2 31 BpoMmu1 Kku.ius Sr
Bota 50 M1

Pabouuii pacTBop cociaBiusitor w3 10 Ma pactrBopa Ne |,
100 »Mu1 pactBopa Ne 2, I5 kanenb pactBopa Ne 3 u 100 Mu1 BObI
ToH u300pakeHUs 3aBHCHT O1 pasbaBlieHUs pabouero pacTsopa
M VBEJIMYEHHS BBUIEPAKH IIPH YA IH, KAK YKA3aHO HHKE!

Llset u300pakeHms YBe:uticHne Pa3basermne Bpems nposip.te-
BLLICPKKH Hits. NMH

Yepusiit Her fler 23
TeMuo-4epHBIA 1.3 14+0,5 4

Cenus 2 1+1.5 6

Tenaas cenus 3 1 +4 10
KopuuHenbiid 4 | +7 15
CBET10-KOPHYHCBBIH 5 I +9 30

[Ipu pabore ¢ UMPOTANIONOBBIMH IPOSIBUTEIIIMH  CJIEAyeT
HOMHHTh, YT0 OHH, KaK M aMHA0JIOBDIE, CHIILHO NAUKAKOT PYKH H,
KpoMe TOoro, s/l0BHI1bI; 00p4allaThes ¢ HUMH HYKHO € ocoboH
OC10POKIIOC] BEO.

HekoTopele copTa Oymar, y KOTOpbIX B CBETOUYBCTBHTEIBLHOM
IMYJALCHOHHOM CJIo€ KpoMe OpoMiaa cepebpa coAepKaATCS TAKKE
XJOPUA W HOAWA, O0JAJAlOT CTOJdb CHJBHOH CHOCOOHOCTBIO
OKpAIIHBATLCH 1IPH NTPOSIBACHUU. 4 I0 TIOJIYUHJIM HA3BAHHE TOHH-
pyrontuxesi. K oTeuecrBeHHBIM OyMaraM TAKOTO THILL OTHOCSTCS
nonyasptible bpomuoptper. Konradposm. Mogoxont. ITocaeuii
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copr OYMATH MMEET HU3KYIO CBETOYYBCTBUTECIILHOCTbL, OH PACCHH-
I'dH HA KOHTAKTHYH NEYA1h, 4 MPH NPOEKUHOHHON nievaTH 1pedyer
OUY€Hb MOIIHOIO HCTOYHHKA CBeTa B yBesauuutene. Ho npu obpa-
0OTKE B CTAHTAPTHOM peuente 31a Oymara cpaly Jaer o4eHb
HPHATHBIH TEeMHO-3eJIeHbli TOH H300paxeHus. Xiopodpomoce-
peOpsiibie copra 1pH 0ObIuHONH 00paboTke AarOT H30OpaKEHUS CO
C1a0bIM  3€JICHOBATO-KOPUYHEBBLIM OTTEHKOM. OYE€Hb BLIUIPbILI-
HBIM /LISl IOPTPETOB. & MPH UCTIOJIL30BAHUUN CHIEUHATBLHBIX THPO-
XHHOHOBBIX 1POsIBUTEJIEH — OOraTyI0 IdMMY TOHOB OT 4epHO-KO-
PHUYHEBOI'O /10 KPACHOBATOro M (pHOJIEeTOBOro. 3aBO/IbI-H3TOTOBH-
TEIM PEKOMEHAYIOT U1 TakoH oO0pabotku peuentsl Ne 7-14.
npuBeaeHHble B TabJ. 5. s MOCTHXEHHs] Pa3HbIX TOHOB JTH
MPOSBUTENN. KAK M B Cilydyae HpHBEJAEHHOTO BbILIE peuenTa ¢
NUPOTAJLI0IOM, pa30aBsIlOT, HHOMIA /1a%e MOIOTPERAroT., a JI'IH-
TEJABLHOCTL IKCHO3MUMM CHHUMKA [IPH 1e4aTH yBeJIHuMBatoT. [as
PA3HbIX COPTOB OYMAr 310 JeJ1ae1Csi B COO IBETCTBUM ¢ PEKOMEH,Td -
IMSAMH. 1IPUBEIEHHBIMU HUKeE.

1. Qas oOpabotku Oymar bpomuoprpet u Kourabpom B
NpOosiBUIEIE ¢ UBMEHEHUEM TOHA H300paKEHUS:

1{se1 m306pakenus Veeanyenne Pasbas.icHie Temuepan vpa
HBIICPXKKH pacrsopa. €
Yepio-koputnenblit Her Het 18 20
TeMuo-KOpHUHEBbIA B 3 paia 1+5 20-22
CBe110-KOPHYHEBbL 4 F+11 22-25
KpucHO-KOpUUHEBbIH 6 1+14 25 28

2. Ans obpaborkn d6ymaru Kontabpom B nposisutene Ne 7
(cM. Taos. S) And TOHUPOBAHHS B 0cO0O Tellible TOHA:

Use1 miobpaxenns C1erens Bpems wposs- Y Beanyenme Temiepatypa
PA3BABICHHN  ICHHA. MHH BbLICPAKH npossuTeIs. €
Yepro-kopHUuHeBbIi Her 2 Her 18 -20
CRCTIIO-KOPHYHCBhIH 1+2 3 B 2 paza 18 20
Kpacno-kopuusicebiit = 1+5 10 1 +8 4 6 B 3 pasa 22
KpacHo-pHOICTORBI 1+ 14 10-15 B35 6 pas 25

[Tpu neuyatu Ha TOoHMpylOWMXCH OyMmarax, ocoGeHHO HpH pd-
0or1e ¢ pa3baBIEHHBIMH HPOSIBUTEJIAMH, OYEHb OOJIBIUYIO POJIb
UTpa€T MOUIHOCTbh MCTOYHUKA CBETa B yBeauuuTeie. Kpacusbie,
COUYHBIC TOHA 1OJYYAROTCS TOJIBKO HPH HCHOIL30BAHHH OYEHb
MHTEHCHUBHBIX UCTOYHUKOB, HATIPUMEpP NEpPEKaNbHbIX MM, AyHlle,
rajiol eHHBIX JIAMII U COOTBETCTBEHHO TPH JIOCTATOYHO KOPOTKHX
BbUAEPXKKax 1pH 1ieuaTH. Kak yxe ropopuiioch, Ha Oymare Tula
Mos0koHT 6e3 3TOro yc/IOBHS Ne4aTaTh IPOCKUMOHHBIM ClIoco00M
BOODIIIE HEBO3MOXHO. BTopoe cyluecrBeHHoe TpebOOBAHHUE - HC-
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N0JIb30BAHHE CBEXHX, HEUCTOLIEHHBIX PACTBOPOB, TAK KaK B Ipo-
THBIOM CJIy4de HE TONBLKO YXYHOLIAeTCsi TOH, HO M MOSABJSIOTCS
LBETHBIE NATHA U Byasib. Ha MMNOPTHBIX XJ10pobGpoMocepedpsiHbIX
OyMarax npusTHbIE TOHA NOJyHarOTCA Takxke B nposaBuTensx Ne 15
U Ne 16 (cM. Tabn. 5).

Cpenu nosBJIsSIONIMXCS MHOTIA B NPOIAkKe OKpalUeHHbIX Oymar
OCOOHSAKOM CTOUT TUN OyMaru, KOTOpbIA Ha3bIBaeTCs MOHOXpOM.
D10 cneuManbHas dyMara cpelHeil 4yBCTBUTETLHOCTH, PUTOIHAS
JUIS TIPOEKIIMOHHOW M KOHTakTHOH mevaTH. OHa M3roTOBJIEHA HA
00bLIYHOH OYMaXHOH OCHOBE ¢ OJAPHTOBBLIM CJIOEM, KOTOpblIH B
NpOIIECCE MPOU3BOACTBA OKPALUIMBAETCSH CTOMKMMH €CTECTBEHHBIMH
OpraHHYeCKMMH KpacuTensiMU. BeinyckaroT OyMary ceMu [1Be10B,
KOTopble 00O3HAYEHbl HA YMAKOBKC CJCAYIOLIUMH OyKBaMH:
A -anbii, I'—ronyboit, XK —xentblii, 3-3eseHsii, P - po3oBbIil.
C —cunuit, CP—-cupenesbiii. Ha 6ymare MoHOXpoM cpa3zy mnociie
00pabOTKH B OOBIMHOM 4YepHO-0E/0M MNpOSBUTENIC MOJIyYaeics
OKpallleHHOE OJHOUBETHOE H300paKeHHE HMMEHHO TOro 1BeT4d,
KOTOPBIH YKa3aH Ha ynakoBke. Hukakux npyrux ocobeHHocTed 7Ta
OymMara He HMeeT: BbINYCKAETCS Pa3HOW TMJOTHOCTH M pa3HBIX
rpagaudi, obpadaTeiBaeTcs JIFOOBIM [POsIBUTEJIEM (CTAHAAPTHBIM
Iiist Hee siBJisieTcsi 0ObIuHbId peuent CTaHaaptHeid Ne 1), ocBelile-
e 0oOBMHOE. HeakTUHHYHOE. OTiMYaeTcs BBICOKOH ByasecToH-
KOCTBIO, U NPH /UIMTENLHOM NPOSIBJIEHHH (10 8§ MUH) HA HeHl He
obpa3zyercst faxe clle1oB ByajiM. Takue OJHOLBETHBIE, HO SIPKO-
OKpalleHHble THNbI OyMaru TpeOyroT ONpeaeSIEHHOTO XYI0XeCT-
BEHHOTO BKyca npu nopbope croxeTtoB. [lpn ymauHom BeiOope
BBIPA3U1EJILHOCTE CHOKETA NOBBILIAETCS, H ho1orpacdy NpeaocTas-
JiseTcs 3[eCh LIMPOKOE HOJie OEeSTENLHOCTH JUIsl TBOPYECKHX
TOMCKOB.

BEPNNIUHCKAA NA3YPb U APYTUE

Mbl BHJACIH, YTO B 3aBUCUMOCTH OT IMpOsBJICHHs cepebpsioe
H300paXEeHHE HA OTHEYATKE MOXET UMETH pa3JIMYHbIE OTTEHKH —
YepHbIE, CHHEBATbIC, KOpHYHeBble. Ho BosLLIeOHHUA-XUMHS TIO3BO-
JISIET PacHIMpUTL TOT CHEKTP BIUIOTHL O TMOJIHOW 3aMeHbl YEPHO-
Oenoro m3obpaxeHUs Ha sipkue M uyucTble 1BeTa. g 3Toro
cepelOpo B U300paxeHUH 3AMEHSIOT HA APYTHE OKPALUEHHbBIC COeAU-
HCHMSA, HanpuMep cHHKH rekcanmaHodeppat(ll) xenesa (111)-kasus
(OepaMHCKast a3ypb), KOpHYHEBBIA cynbdua cepebpa, xesITblid
XpoMaT cBuHLA. Bce 3TH «TauHCTBA» MPOUCXOAAT B IIpoliccce
BHPUPOBaHHUS (TOHUpOBaHHUs). COOTBETCTBYIOILHME PELCTIThI MOX-
HO PUTOTOBHTL CAMOCTOSITEJILHO W3 OT/IeJIbHBIX PEAKTHBOB HJIM
K¢ BOCIIOJIL30BATBCA TOLOBBIMH COCTABAMM BHUPAXEH, KOTOpHIE
NpOJAKTCS B Marasunax gororoBapoB. B pykax omnsitHoro doto-
rpada BUPUPOBAHHE [JA€T YBICKATEJNbHYK) BO3IMOXHOCTL IOBbI-
CHTBb BbIPA3HTEABLHOCTL hoTorpaduueckux uszodpaxenui. [Monb-
30BATHCH UM. OJIHAKO, HYXKHO, MPOSBJIISS XY/ T0KECTBeHHBIH BKYC U
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YyBCTBO MeEpbi. MHade IPPEeKT MONKET MONYUHThCS COBEPILEHHO
HEOXH, luHHBIM. Heub3sa, HampuMmep. oKpaluMBaTh NOPTPEeT B CHHUMA
WJTH SIPKO-3€JIEHbI 1IBET, 8 CHUMOK HOYHOTO ropoid-—B KpacHbli. B
HEPBOM CJIydae Buill CHUMOK OyJIeT HANOMUHATE (oTorpaduio yron-
JIEHHUKd, 4 BO BTOPOM — [PaHAHO3HbIIH noxap. B 1o xe BpeMs TOHKO
NOoJ00paHHOE OKpalllMBAHWE TPUIAET CHUMKY OcoOyro Tmpe-
JIECTL M MOXET «CNMacTH» MOJAYAC JOCTATOYHO IOCPeACTBEHHbIH
CHOXKET.

XO0Ts cOCTaBbl BUpaXeH cekpeta He NMpeACTaBIsfoOT, a Npollecc
BBILJIAIUT TIPOCTBIM, HA J€Jie OH Kanpu3eH W TpedyeT akKypat-
HOCTH, & TaKXe TOYHOro coOsirogeHus pexuma. bes atoro user
NOJYYHTCH I'PSA3HBIM, TJIOTHOCTb U300paXeHHs 3aMETHO U3MEHUT-
cs, MOSBATCA MATHA MW LBeTHas Byanb. Heyaauu oObscHsArOT
N0/TM4C TAHHAMM pelenTypbl, HO MPUYUHON wvalle Bcero ObIBAaET
0oObIYHAs HEBHUMATENIBbHOCIb WJM «Ipsi3Has» pabora. B arom
npoiiecce Hoiee, YeM B KAKOM-JTUOO APYroM, HALJISAHO BBISBJSIOT-
cs Bce owwnbku, koropble hororpad gonyckaeT B s1abopaTOpHOH
NpPakTHKE, OTCTYNAsi OT NPEANUCHIBAEMbIX XHMHEH KAHOHOB pabo-
Tbl. B BUPMPOBAHHUM YH4CIBYET HE TOJILKO CaM BHMpPax, HO H
(hOTOIMYILCHOHHBIN CJloH oTnevaTka. Hekoropele Tunel doTo-
MATEpPUANOB AEHCTBUTEILHO OKPAILUUBAIOTCS MJIOXO, AdXe €CJIU BCE
nenaetcs npaBuibHo. [To3ToMy npeaBaputesibHas npoba oTHOAb
He fIBJISIETCSA M3JIMIUHEH POCKOIULIO. XUMHYECKOMY BHPUPOBAHUEO
Jiydlie BCero noamarotcs OpomocepeOpsiHble OymMaru Tuna YHu-
6pomM, Potobpom, HoBobpom, npuueM MaToBbie U MOJYyMATOBBIE
copTta BUPUPYIOTCH Jiy4llle [AsSHUEBBIX. XstopobpoMocepebpsiHbie
WM xJopocepeOpsiHble cOpTa BUPHPYIOTCH XYXE€, d OTIIEYaTKH.
TOHUPOBAHHbIE NMPOsSBIEHHEM, BOOOIIE HE PEKOMEHIYETCS AOMNoJ-
HUTEJIbHO BUPHPOBATD.

CHUMOK, OTOOPAHHBIA A1 BUPHPOBAHUS, AOJDKEH YAOBJIETRO-
pATb OMnpefeneHHbIM TpeOOBAHUAM. DTUM cnocoOOM HeJb3s HC-
NPABUTH IJ10X0 oTrnevyaTanHsie potorpaduu. [ToatoMmy ornevarok
C CAMOro H44aja cJiedyeT IPABUIbHO 3KCMOHUPOBATh, HOPMAJlbHO
NpPOSIBUTH, XOPOLUO NMPOMBITh M THIATENbHO OTUKCHpOoBaTh. Clle-
Qbl THOCYJibhaTa HATPUS B CBE10YYBCTBHTE/IILHOM ciloe o1o-
OTMNEYaTKa CNOCOOHBI CBECTU HA HET BECh NOCHEAYIOLIMH TpYyQ.
Jlerkasi cepas Byallb, He 3aMETHA4si HA MCXOJHOM H300pAXEHHH,
nocJie okpaluuBaHus pe3ko OpocaeTcs B ria3za. Hekotopble Bupa-
M HECKOJIBKO YCUJIMBAIOT U300paxeHue, Apyrue — ocsiabnsioT; 3To
HYXHO YYUTBLIBATL, OMNpeaesias HAWJIYYIUYHO IUIOTHOCTB CHUMKA
11pu nposiBienuu. [1onHoro GpUKCHpPOBAHKA MOXHO JOCTHYB, €CJIU
1IPOBECTH €ro B JIBYX pacTBOpax (pukcaxa. npuyeM BTOPOH paci-
BOp Bcerda Gepetcs cBexxum. Clienbl Byasid yCTpaHsitoTcs pazbab-
JieninbiM (hapMepoBckuM ociiabuteneM. Ero coctas: niepBbiif pact-
Bop—-20 r rHOocybhata Harpus B 300 Mi1 BOAbl, BTOpOW—1T
rekcatianodeppata(lll) kajmus B 100 mn Boasl. Kak ¥ oObruno,
PACTBOpPBI CMEIUMBAIOT NMEPel CAMbIM YNOTpebyieHHeM, MPOAOJIKHU-
TE.ILHOCTh 00paboTku He Gojee 3 MHH., MHA4YE€ MOXET HA4aTbCs
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ocaalJieHne U3o0paxeHus. 3aTeM HeoOxoauMa TIATENbHAs NpoO-
MBbIBKaQ.

B yeM ke npuHIMN okpanuBaHus u3oopaxennsa? BupnposaHne
ObIBAET NPSAMbIM, KOTAd M3MEHEHHUE I[BETA NMPOMCXOANT B OJTHOM
pacTBope, W KOCBEHHBIM, €CIM H300paxKeHHe TMpeaBapuTEIbHO
oTOenMBaeTCs, a 3ateM oOpabaTbiBaeTcs B BUpaxe. Oba cnocoda
UMEIT Kak JOCTOMHCTBA, Tak M HemoctaTku. llepswiit Gousiee
NpPOCT, TO3BOJISET HENOCpeACIBeHHO HabiodaTh 3a NPOLECCOM
okpaumBanus. Bropoii cnoxmee, ogHako, U3MeHss cTeneHb oTOe-
JIMBAHUS. Bbl MOXETE BAPLUPOBATH TOH OTNEYATKA WIM XKE OKpa-
CHTb JIMUIb 44CTh H300pAXEHUs, HAPUMEP JIMLIO, OCTABHUB HEWU3-
MeHeHHbIM ¢GoH. s 3To10 oTbenuBalenb HAHOCAT BATKOH WM
KHCTOYKOI Ha BbIOpDaHHblE MECTa, 4 B BHPHPYIOIMIA pacTBop
OTMEeYaTOK MOMEIaT, NOHATHO, MOJHOCTBIO.

OkpalneHHble H300paxeHnsi MEHEe NMPOYHbL, YeM H300paxeHue
n3 cepebpu, M NpU XpaHEHWH, 0COOEHHO HAa OTKPLITOM BO3JYyXE,
JIOBOJILHO OBbICTpPO TnopTATCs. bepiuHckas Jsa3ypb, Hanpumep,
CBETOYYBCTBHI1€JIbHA, U OTBUPHPOBAHHbIC B CHHHUH LIBET CHUMKH
HYXXHO XpaHUTb B ajbOOMax WJIM KOHBEPTaXx. DTO BELIECTBO
U JIpyrHe COEIMHEHHs Pa3pylIaroTCs KUCJIOTAMHM M IIENOYaMH,
HAKJIEUBATH OTBUPHPOBAHHBIE OTNEYATKH NPUXOJUTCH OCOOEHHO
OCTOpPOXHO. [lJ1s 3TOrO NPHUIrOaHBI JIMIIL COBEPIIEHHO HEHTpasib-
Hble KJIEM, TAK KAK TOTOBble KAHLEJSAPCKHE MOTYT MOJHOCTBIO
obecuBeTn1b CHUMOK. HekoTopble BHpaxxu, 0COOEHHO KOpHYHE-
Bbli, BBIIEJISIOT pE3KO NMaxHylWid ras, nodtoMy ob6paboTKy MMM
Jlyqllle BECTH Ha OTKPbITOM BO3jIyXe WJIM XOT1sl Obl ¥ OTKPbI1OTO
oxHa. bosbLIMHCTBO BUpaxei, 3a NCKJIFOYEHHEM 3aMacHbIX pacTBO-
pPOB. COXPAaHSAIOTCA OYEHb MJIOXO, W WX TPHUXOANICH TOTOBUTD
KaXJIblf pa3 HEMoCpeACTBEHHO MNeped wucrnoJib3oBanneM. Cyxue
o1nevaTku nepel oOpabOTKOH HYXHO pa3MOuYW1b B BoOje (NpH-
MepHo 10 mun).

Mpamoe BupupoBaHue

Kopununesniii uBet. 3716Ch BO3MOXHbI TPU BapHaHia.

Bapuant 1. CHuMoOk nomemarot Ha 2-3 MuH B 2-3%-ii pacT-
BOp cyabdmaa HaTpHsl U. HE CNOJIACKMBAS, HAKATBHIBAKOT HAa ro-
pAYYIO TUIACTHHY 3JIEKTPOTAsHUEeBaTENA. MOXHO HCNONB30BAThL U
JpYTHE PACTBOPBI, HANTPUMED CYAb()UI aMMOHHUS, TeTpaTHOCTHOAT
Hatpus (conb Llnuune), pactBopsl noaucynbhuaoB. Pe3ynbTarthl,
K coXkalleHuto, HecTtaOuibHbl. Mcnonb3dyeMble B TakoM crnocode
IUIACTUHDI TJISHIIEBATENS OYeHb ObICTPO KOPPOLMPYIOT U BBIXO/ST
U3 CTPOsl, MO3ITOMY s paboThbl Jy4lle MOJb30BATLCS CTAPbIMU
OpakoBaHHBIMH TIACTUHAMH.

Bapuaut 2. B 700 mu ropsaueit (60 °C) Boasl pactBopstoT 200 1
THOCYJbdaTa HATPUsi U MaJIEHbKUMH TMOPHHUSIMH 100aBisioT 40 ©
aoaekaruaparta cyindaia antoMuHusi-kanus. Pactsop npuobpera-
€T BHA MoJioka n neHutcea. Jobasusror 10 man 5%-ro pactBopa
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HuTpata cepedbpa u 10 ma 10%-ro pacTBopa XJIOpUIA HATpHA.
Eciin conu cepebpa HeT. TO 34 HECKOJIBKO JIHEH 710 ynorpebienus
B BUpax nomemtatoT 10—12 HeHyXHbIX NPOABJIEHHBIX OTNEYATKOB
pasMmepoM 13 x I8 cM. Tlepei ynorpebsieHHEM pacTBOP CHJIBHO
B30AJITBIBAIOT M HArpeBaroT Ha BOAsHOM Oane 1o 60-70°C.
OTnevyaTkH MOMearoT B TopsiuMii pacTBop Ha 15-25 mMuH,
NepUOANYECKH TIEpEABUTasl ¢ Mec1a Ha Mecro. Ecim sMynbeus
OTC/IAUBAETCS, TO TEPE] BUPHUPOBAHUEM CHUMKH JONOJIHUTEIBHO
s3aay6auBator B 10%-M  pacrBope agoaekaruapatra cynbdarta
aJIFOMHUHUSA-KATIHS.

Bapuan1 3. Ilocne ¢uxcupoBanus B 25%-M pactBOpe THO-
cyjibaTa HATPHS cilerka MepenposiBIEHHbIH OTIEYATOK HEA0JTO
CIOJIACKMBAIOT U NepeHocAT B 1%-i pacTBOp cepHOM UM XJ0POBO-
JIOPOJTHOM KHCIIOTHI KOMHATHOH TeMrnepa1ypbl Ha 5—10 mun. 3a-
TEM elle pa3 ObICTPO CMOJACKUBAIOT H B TeueHHe 2 MUH 00pabaThbi-
BatoT B | %-M pacTBope rekcauuanodgeppara (I11) kanus (3Ty vactb
00pabOTKH HYXKHO NMPOBOJUTH HA CBEXKEM BO3/1yXE UJIH Y OTKPLITO-
ro OkHa). 3aTeM CHMMOK TINATEJbHO MPOMbBIBAIOT.

OTnevyaTky, NpeAHa3HAYEHHbIEC IS8 TOHUPOBAHUS B KOPHUHE-
BbIif 1IBET, PEKOMEHAYETCH NPOSBIATb METOJ-THAPOXUIIOHOBBLIMH
POSABUTENIAMH.

Cunnit uset. 'OoTOBAT 3amacHble pacTBOPbI (Ha | J1 BOABI):

nepsoiii— 10 r rexcannanogeppata(lll) xanusa; BTopoH—10T
uutpara kenesa(lll)-nuammonns; Tperuii—15 1 rekcarmapara
cynnpara xenesa(ll)-nnammonns. Iepea ucnoap3oBaHHEM U3 HUX
COCTABJIIFOT OJMH U3 CJIEYIOLHUX PEUENTOB BUPAXd.

Peuenr Ne 1: 100 M1 mepBOIO pacTBopa + 20 M1 eastHOM yKkeyc-
#oit kuc:10Th + 100 M BTOpOIo pacTBopa
Peuent Ne 2: 100 M1 neproro pactropa + 10 M1 10%-it x10p0-

BOAOPONHOK KUCAOTHI + 100 MJT TpeTbero pacTsopa

TouupyoT 2 MHUH, 3aTEM NpoMbIBatOT He Menee |5 Mun. Ecin
OeNible YY4CTKM OCTAJIMCh OKPAILUEHHBIMH, OTTIEYATOK 1IOMEIakol
B 10%-i BomHbIK pacTBOp amMMuaka. Paboune pacTBOpbI BHpaXka
JIOJDKHBI OBbITH NPO3paYHBIMH, 0€3 0caika, BAPUPYEMbIE OTNEYATKH
HYXHO CJIeTKa NMeAOnpOsBUT.

Kpacno-pnonaerosniii uBet. COCTaBJAIOT PELENT:

OkcaaaT Kaaus 10r

Cyabtat mean 1

[Mekcauunanogpeppar(lil) Ir

KaJIus

KapbonaT kanng Ir

Bona Ho
200 ma

Oxcanat Kajlus MOXHO 3aMEHHUTb OKCAJATOM HAaTpusa HJIA
aMmonus. Eciu B CHHe-3ej1eHOM pacTBope o6pa303ancsl 0Ca 0K,
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€10 paCTBOPSIOT, NPUOABIISs HECKOJIBKO Karelsib BO/IHOTO pactBopa
aMMuaka. MMeHHO TakoH COCTAB WMeeT M TOTOBBIM KpacHo-
(¢uosieToBBIt BUpax. PacTBOp AOCTATOUYHO XOPOILO COXPAHSETCS
M MOXeT Obilb UCNOb30BAH HECKOILKO pa3. BupupoBanmne okau-
yupaetrcd 3a [0-15 MHUH, 3aTEM CHUMOK NPOMBIBAKOT NIPUMEPHO
20 MuH.

CBer.10- ¥ TeMHO-KpacHbIii BeTa. [[0OTOBAT 3amacHble paACTBOPHI
(ra 200 mua Bojsl): nepslid - 1,3 1 cynbdata Menu 1 5,5 T uMTpaTa
Kajms;, Bropoi—2r rekcaumaHodeppara(lfl) kanmus w 55T
unrTpara kaaus. [lepea ucnosib3oBanneM oba pacTBopa CMELIUBI-
01 B paBHbIX KosnuuecTBax. [1poaosnkH1€/IbHOCTL TOHHPOBAHHUS
3-5 Mun. DToT BUpax npojaercs U B roroBoMm Buje. omyuus-
IIMIACS CBETNO-KpACHBIA 11BET M300paXEeHHs MOXHO NpeBpaTH1b
B TEMMNO-KPAcHbld, ecnau nociie |0-MHUHYTHOH 1POMBIBKH CHHUMOK
obpaboraib B TAKOM pacTBope:

Cy.bhar Meau 10r
X:10pu.1 HaTpust 41
X1oposoaopoaHas kuc:ota 10%-s 2 mu
Bona Ho
200 Ma

3aTeM OTMEYATKH OMOJIACKMBAIOT, TMOTPYXaroT Ha S5—7 MHH
B 1%-i pacTBOp THOCYNbL(DATA HATPUS U TPOMBIBAIOT |5 MUH,
NMOKd HE MCYE3HET OKPACKa CBETJbIX MECT.

KoceeHHoe BnpunposaHme

D1oT MeToa maer Oonee cTabuJbHble pe3ynbTaTbl. OTHEYATOK
pa3MaYMBAIOT B BOJIE, 3aTeM OTOENIMBAIOT B OJIHOM U3 PEUENTOB,
NpUBEAEHHBIX B Tabs. 6 (/IS KaXJA0ro uUBeTa—CBOW oTOesMBa-
Tesib). OTOeNieHHbI CHUMOK BUpHUpYeTCA (peuenTbl NpUBEAEHBI
B Taba. 7). M3MeHss cTeneHb OTOETMBAHUS, MOXHO B HEKOTOPBIX
npeaenax BapbUpOBATb TOH U30OPAKEHHS.

Kopuunenbiit uset. Ot6enmBator 2—3 Muu B peuentax Ne | vin
Ne 2 (cm. tabn. 6); nmocnenuuit gaet Gosee tenswbie ToHa. [lpo-
MBIBAIOT [0 MCUC3HOBECHHS XEJATOH OKpacku. MoxHO B3siTh H
otbenuBatesr Ne 3, B 3TOM ciayyae pabouuil pacTBOp moayuaror,
cMelluBas paBHble 00beMbl pacTBopoB A u b, mpoaomxuTesn-
HOCTh OTOE.IMBAHUS — 10 HCYE3IHOBEHUs U300paxeHus. Bupupyror
B TeyeHue 2 MUH B cocTaBe Ne | (cM. Tadbn. 7), |--2 MUH B cocTaBe
Ne 2 (cMm. Tabn. 7). mpuuem peuent Ne 2 nmaer Oonee Terubli
oTreHok. Tak kak oba BUpaxa BBIACNAIOT Ta3 C Pe3KUM 3aMaxoM,
paborars Jyullle Ha CBEXEM BO3ayxe. MOXHO BOCHOJIL30BAThCH
U pelenTtoM Bupaxa Ne 3, KOTOpbI He UMeeT 3amaxa, HO TOrja
HY)KHO 0053aTejIbHO BOCMOJIb30BAThHCA oTOenuBatesem Ne 2 u3
rab:1. 6. Bpemsi BupupoBanus 1.5 mud npu 25 C. a noc:e o16e:1u-
BAHHS (0 BUPHPOBAHHUS) CHUHMOK NOMEHIAFOT Ha 2 MHH B 2%o-if



pACTBOpP YKCYCHOH KHMCNOTHI M TUIATENBbHO npoMbiBaroT. [locue
BUPUPOBAHHS M0 -JFO00I U3 ITHX MOC/EeI0BATENbHOCTEN CAeayeT
OOLIYHAS POMBIBKA U CYIIKA.

Cunnii user. O10e)MBatOT B TeueHUe 4 MUH B pacTBope Ne 4
(cM. Tabs. 6), npombiBatoT 15-20 MHH, BUPUPYIOT 0KOJIO 3 MUH
B pactBope Ne 4 (tabJ. 7), 3aTeM NPOMBIBAIOT ISl YCTPAHEHUS
okpacku cseToB 15 mun. [pu nonHoM oT16e)IMBAHUM TOH H300pa-
KEHUsl TEMHO-CHHMH, (P YacTUYHOM —ronyboi. OtTnedaTkn
B BHPAXC HEMHOTO YCUJMBAIOTCA, M HMX JIydlle cierka Hcaoile-
YaTaTh.

Keartniii user. O16enuBaror B penente Ne 5 (cMm. 1aba. 6) ao
UCUE3HOBEHHS H300paxenus, npomMbiBatoT 15-20 MHH, TOHHPYIOT
B Bupawxe Ne 5 (cM. T1abn. 7) B Teuenne 3-5 muH. 3ateM obpaba-
1piBatOT 10 MuH B 1%-M pacTBOpe THOCYNb(DATA HATPUA K, €CIH
cBeTa He OYUCTHIMCH, TO B 0,5%-M pacTBOpe rHApOKCHAa HATPHUS
iy kanus. OKOHYATEBbHO MPOMBIBAKOT B TeuyeHHe 15 MHH.

Jiumonno-xkenthlit uBer. OtdenuBarolnii pactBop Ne 6 (cM.
Tabll. 6) COCTABJNISAKOT HEMOCPEACTBEHHO mneped yno1peblieHHEM U3
paBHBIX 00BEMOB pacTBopoB A u b (npuueM A npunusator k b).
[Mpy 006pA30BAHUHN CTYAECHUCTOTO OCA K4 CMECh MOAOTPEBAOT A0
40°C. Ha xaxawie 500 ma cMecu gobasnsitor no 35 mut 15%-ro

Tabanua 6. Peuerriypa oTOCAHBAIOIIMX PACTBOPOB LI XHMHYCCKOIO BHPHPOBAHMSA

Colep)aHue BCLICCTB HPHBCACHO M3 pacueTa Ha | 1 KaKIOIO PacrBOpa
WM KdXA0H COCTABHOM HacTH

Ot6eauBaresn Cocran Conepxanue
Ne | T'excanmanodeppar(ll) kanus 30r
bpoMua kaaus 10r
Ne 2 Ilexkcaunanodeppat(IH) xaaus 0r
bpomu xanus 10r
Kapbounat Harpus Oe3s. 200
Ne 3 A. TepManranar kaius 2r
b. X:topua HaTpus 50r
CcpHag KHCI0TdA KOHL. 10 Mn
No 4 Ilexcaunanogeppar(l1ll) ka;ms 251
Bouubtit pactBop ammuaxa 10%-i 100 o1
Ne § Hurpar cruHia 15r
Iekcaunanodeppat(Il) ka:ms 101
VKCycHas KMCI10Ta JieiaHas 25 Ma
Ne 6 A. HurpaT MM XTOpHA KaaMus 0r
b. LluTpat kanus 300 r
bopmasun (pasd. 1 +4) 40 M2
Ne 7 Hurpat cBuHLA 171
Texcanuanodpeppat(l) kaus 10r
AoTHas kucjaoTta 10%-a 10 M
Ne 8 Ilekcaunanogeppa r(lll) kanus 70r
HutpaTt cBUHLA 451
Ne 9 A. Uutpat xaaus 2001
b. Xoopusa nukens(Il) 351
®opmaciun (pazd. 14+4) 50 M
B. I'ekcaunanopeppat(Iil) xaus 100 r
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pactBopa rekcaunanodeppata(lll) kanusa. Jautenasnocts 010€54-
BaHus 12 MuH. 3aTeM OTIIEYATOK CHOJIACKHBAIOT B BOJE U BHOBb
onyckawt B orbesmBaTens Ne 6, k ko1opomy Ha kaxjaeie 500 mn
nobasuisitor 75 ma 10%-ro paciBopa THOCYALGaTa HaTpusi. Obpa-
Oa1blBalOT B 3TOM PACTBOPE 3 MHUH. CIIQJIACKUBAIOT, PUKCUPYIOT
B 2%-M pactBope rtHocysbdata | mun. [lpombiBator 30 Mun.
34TeM BUpPUPYIOT 3 MHH B penente Bupaxa Ne 6 (cm. Tabmn. 7)
Y [IPOMBIBAIOT /10 MCHE3HOBEHMS 3alaxa.

3enensnii nBeT. OTnEYaToKk 0TOENMBAOT S MiH B pentenie Ne 7
(cM. TabJji. 6), NPOMBIBAIOT IO 11OJIHOI O MCYE3HOBCHUSI OKPACKH.
TOHUDPYIOT 4 Mun B BUpaxe Ne 7 (cM, 1a0u1. 7). IPOMBIBAIOT 5 MHH.
Kentblit OTTEHOK yC1paHsitOT. oOpadaibiBasi 3—7 MuH B 5%-M
pacTBope a30THOH KUCIO1bl. B BHMpaxke OTNEUATOK CTAHOBMTCS
4yyTh 0O0JIEe NJOTHBIM.

Canarno-3eensiii nBer. CHUMOK JIOJKEH ObITb HIEpciieyalaH.
1aK KaK I1pW BUPUpOBAHUHU OH ocnabasiercs. OT0esiBalOT B
penente Ne 8 (cM. Taba. 6) /10 ucUYe3HOBCHUS U300paXKEHHs, OUCHb
TUATENbHO I1IPOMBIBAIOT B HpoTO4YHOH BoJic 40 MMH. 3a1eM
BUPUPYIOT B BHUpPaxe OK0JIO 3-4 MHMH M OKOHHATENbHO IpoO-
MBIBAIOT.

Tabdanua 7. Penenrypa BHPHPYIOWHX PACTBOPOB ANl KOCBCHHONO
XHMHYECKOI'0 BHPHPOBAHHH 1O3HTHBOB

Couepaaiine BCLUCCTR NPHBCICHO H3 pacueTa Hia 1 1 Kak4010 paciBopa
HIIH KaAK O COCTaBHOM YacIn

Bupax Coctuap Coacpranme

Ne | Cyabbui HATPMS KPHUCT. St

Ne 2 TeTparnocTudat natpus 1
KapboHaT HaTpus Oess. 4r
BbpoMua xa:ius 15r

Ne 3 TuomoueBHHa 51
BpoMun kaana 40 r
IMuapoxcun Haipus IS5t

Ne 4 Iexcarnapat cyabdarta xencsa(ll)- 20r
JIMAMMOHHUSA
bpoMmua kasus 10r
X:1opoBoaopoaHas kuciaota 10%-s 30 M

Ne 5 Juxpomart kanus 5t
Bonnwiit pactBop ammuaka 10%-it [To xamism 10 nepexo.a

UBCTA PACTBOPd U3 Opail-
XCBOTO B CBCTJIO-XKCATLIH

Ne 6 Cynbgua HaTpUs KpPUCT. 50r
Ne 7 IexcaruapaTt cyabdarta xenaesa(ll)- 10r
JAHAMMOHNUA
HAuxpomat kaius 51
BbpoMmun kammns 5T
Ne 8 Xiopua kobanbrta(ll) 20r
XjopoBonopoHas kuciota 10%-s 100 M1
N 9 JANMEeTH. I THOKCHM 15t
I'n,1pokcua HaTpus ISt
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BummneBo-kpacnsiif uBer. OTreHok nosyuaetcst 60:1€e HHTCHCHB-
HBIM. ECJIM OTHEUATOK CJIerka nepenposslieH. Pabounii otdesnBaro-
muit pacteop Ne 9 (cM. 1abi, 6) ObICTPO pa3IdAraercs, 10IYTOMY
€ro COCTABASIIOT TNEpe] MCNOJb30BalHeM U3 pacrBopoB A. b
1 B B cooTnowenuu 3+ 3+ 1, npuueM cMEIIMBAIOT UX B YKa3aH-
HoM mopsiake. OrOeTMBaHUE JUTUTCS 2 MUH, npoMbiBKa — 20 MHH;
3ateM oOpabaTbiBatoT 2 MuUH B 2%-M pacTBOpe 1HOCYNbdATA
U npoMbiBaioT 5 MuH. Bupax Ne 9 (Tabn. 7) roTossir, pacTopas
TIIPOKCH/L HaTpUs B ropsued Boae (60-70°C: octopoxHo!). Boxy
Oepy1 B KOJIHUECTBE ~/. 0T 00liero odvema pactsopa. B ropsunit
pacteop NaOH g00aBasitoT JUMETHIIJIMOKCHM W 3aTE€M JIOJIH-
BAIOT BOJIOH OO HYXHOIO oObema. [1pomoikuTE 1IbHOCTL BHPH-
poBaHHsi 5—8 MUH, NpOMbIBKH — [} MHH.

Bo Bcex ciydasix KOCBEHHOro BHUPHPOBAHHUS HUTPEBAHUSE HE
rpebyercs, reMnepaTypa pacrBopoB oObluHas (oxoJjio 20 °C).

BUPUPOBAHUE OANAMO3UTUBOB

[lpeumyinectBa IMaNO3UTHBOB JIEJAIOT HX NOMY/iSPHBIMH HE TOJIb-
KO B UBETHOH, HO W B uepHO-Oes1oii ororpaduu. [lopTaTuBHOCTE,
BBICOKOE K{d4eCTBO M300PiKEHHS, HU3KdSl CTOUMOCTb, BO3MOXKHOCTH
ObICTPO TMOJIYYUTb CPa3y HECKOJBKO JECSITKOB MPHIOIHBLIX /IS
pPACCMATPHUBUHISA CHUMKOB TO3BOJISIFOT CO3/TATL HACTOSIIYIO JIHY-
HYHO (POTOTEKY. CBOETO PO,1a NOBCEAHEBHYIO CEMEHHYIO XPOHHKY. A
BLICOKOKAMCCTBEHHASA NPOCKUMS Na JKPAH CO3MACT 110,144C HhhekT
MPUCYTCTBUST M CTAJId OOBIUHBIM «IECEPTOM» Ha JIPYKECKHX Be-
uepax. OObIMHO JIFOOUTEIH 3aHUMAKTCS UBCTHBIMH AHANO3HTHBA-
MU (CHAHIAMU), JIErKOMBICJIEHHO NpeHeOperasi TeMH MIHOCAMH,
KOTOpbIE MOTYT JIuTh YepHo-Oesible. Kak Mbl yke roBopuiiu, s
CBCMKH 4epHO-0€JIbIX AMIII03U IUBOB BBITYCKAOTCS CHCUHAJILHBIC
obpamaemble miueHkn OY-50 1 OY-200 u ynoOHble HabOpbl AJs
o0paboTku. [Tpouecc yrol oOpabOIKH HE CIHILKOM CHOXEH H
ABASICICA OCHOBHBIM B [PAKTUKE KHHOJIFOOUTENIEH, KOTOpbIE BCC
CBOM (PHIIbMbI CHUMAROT Hd TAKUX XKe, HO DoJlee Y3KHX N0 GopMaty
TUIEHKaX M nocsie oOpaboTKH NMoydaror e AMHC TBCHHBI DK3EMTUIAP
cBoero Oyayiiero ¢guiabma.

UutaTtesu, XOTOpbIE 3aHUMAIOTCH MOJYUEHHEM CJIAliIOB H HX
NOKA30M, HABEPHOE, YK€ 3HAIOT, YTO UYEepPEeAOBAHHME UBETHLIX H
uyepHO-0ebIX H300pakeHUi, ec/iH TIOCJIe/IHHE HE BBIIOJIHCHBI B
BUJE CHJIYITOB, TPYAHO IS BOCHAPHSATHS U XOPOLLUMC CHUMKH HE
LIPOU3BOJIAT OT 3TOrO JIOJDKHOIO BrievaljieHusi. B npogeccnonalib-
HOM [Id M JIFOOMTENbCKOM KHHO TIPH HEOOXOAMMOCTH TaKOro
uepeI0BAHUS YePHO-0elible BCTABKH BUPUPYIOT B KaKOH-TTHOO 11BET,
00bIUHO KOPUUHEBBLIA. pexe —cuHUI, Tak xe cleaycT nocTynath u
IPH ApOEKUWH cIait/10B. OHAKO ITHM pPOJIL BUPUPOBAHUS JIHATIO-
3UTHBOB HE OTPAHUYMUBACICSH: CO BKYCOM mnoaoOpaHnas oxpacka
Jlake B OosibIleH CTereHd, YeM JUIs OTNevYaTKoB Ha Oymare,
yJIyuIIacT BocnpHusTHe uiobpaxenus. Ellle Baxnee Takoe BUpHpO-
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BaHHE NpPH NOATOTOBKE HJ-
JIFOCIPATHBHOTO  MaTepHa-
Jla A7 JIeKHd#d, AOKJIAaJ0B,
BLICTYIUIEHHH.  3aMeueHo,
4TO BUPUPOBAHHbIE B CHHHUH
WM UHOW L|BET TEXHUUYECKHE
claiabl, 0cOGEHHO YepTexu
B HEraTMBHOM H300paxe-
HUM, BOCTIPHHHMAIOTCSH 3Hi-
4nTeNIbHO Jyuiue. [losTomMy
JIOKJIAJYMKH Tenepb npel-
NOYUTAKOT UMEHHO Tak Je-
MOHCTPHUPOBATHL WJLIFOCIPa-
THUBHBIA MaTepHal.
J1si BUpUPOBAHUS CHUMKOB Ha NPO3PAYHOM NOAJIOKKE MOXKHO

C YCNEXOM BOCMOJIb30BAThHCA JIIOOBIM W3 paHee YKA3aHHBIX pelen-

roB. O/1HAKO I8 CHaiAoB (a Takxke JTFOOUTETbCKUX KHHODHUILMOB)

pa3paboTaHa cnelraabHas peuenTypa, aaroltas ocoOeHHO MPHUAT-

Hbl€ W YUCIble OTTEHKH.

715 kopuuHeBOro UBeTa peKOMEHye1Cs KOCBEHHOE OCEpHEHHE.
OtbenuBaTeb UMeET TAKOH COCTAB:

I'excatmanodeppat(lil) xaaus 30 r
bpomua kanus ISr
Boaa Ao I n

XOopoLo NpOMbITbIE CHUMKH OTOENUBAIOT JO HCYE3HOBEHHS
U300paxeHus, .NIPOMBIBAIOT 5 MHH M BHUPUPYIOT OKOJIO 2 MHH
B BOJIHOM PACTBOPE KPUCTAJIIMYECKOTO cysibduaa HaTpHs (2,7 r Ha
I 1 Bonbl). 3atem crneayeT npombiBka (15 mun). Co4yHOCTBL H
HPO3PAYHOCTh JAMATIO3UTHBHOIO H300paXEHHS 3HAYUTEIbHO BO3-
pacTaroT, ecJid B BUpax H0OaBUTb HEMHOTO THOCYybdaTa HaTpus
(npumepHo 4,5 r Ha | n).

11 OKpallMBAHMS B CHHMA LBET DPEKOMEHAYETCs MNpPAMOH
BUPAX:

[TepokcoanCy IbPaT aMMOHHUSR 05T
I 'ckcaruapat cysipdata xeaesa(ll)-avamMmMoHus l4r
tllase1eBag KUC10TA ir
Fekcanuanodeppat(lll) xaimms Ir
Joackarwpat cy1bdaTa a IFOMUHUS-IKIMMOHUS 5r
X:10poBOAOPL,1HAR KUCI0Ta KOHIL (pa3b. | +9) 1 M1
Boaa Hdo I n

Pemarolyro a1 kauecrBa paboThl poJib UrpaeT NOPSIAOK
NPUrOTOBJIEHUS BUPaXa —KaXblil U3 PEaKTUBOB PACTBOPSIOT OT-
JIeJIbHO B HeOOJIBIIIOM KOJIMYECTBE BOJIbl U PACTIBOPBI CMELLUBAIOT
CTPOro B YKA3dHHOM TNOpPAJKE. 4 34TeM J0WBalT BoAoil 10
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110;1HOTO 0obnhema. Pabounit pacTBOp j0XeH OBbITH COBEPLIEHHO
IIPO3PAYHBIM MU MUMETb CJIETKA KEJTOBATHIA 1BET. [lauTe/bHOCTH
BUPHPOBaHUs 2—10 MHH [0 JIOCTHXKEHHS HYXKHOFO TOHA, Tpo-
MmbiBKa 10-20 muH a1s ocBeTneHHsi cBeToB. YyThL 3aMeTHoe
1I0XENITEHHE ITHUX YYACTKOB, KOTOPOE MHOTAA OCTaeTCs, NMpH 1po-
€KUM He cKaswiBaeTcsi. [lepeqn BUpHpoBaHHMEM ¢ M300paxeHus
110J1I€3HO yAAAUTHL Byanb pa30baBJeHHBIM B TpUH paza ¢apMe-
poBCKUM ociabuteneM. OkpallleHHOE B CHHHE UBET M300paxeHue
paspyuiaeTcs B LIEJIOYHOI Cpeie, O3 I'0OMY HUKAKHMX JIOMOJHUTEI1h-
HbIX BaHH NPUMEHSTb 1 PEKOMCHIYETCS.

Texnuueckue cnaibl 0ObIMHO JIENTAIOT HA BBICOKOKOHTPACTHBIX
PENPOYKIIMOHHBIX ILICHKAX JUIS MUKPOPHILMHUPOBAHUS  THIA
Mukpar. D14 1UIEHKH OOECIIEYMBAIOT NPEKPACHYIO PE3KOCIb ¢
KOHTPACTHOCTHL H300paXEHUs, HO NPH BUPUPOBAHUU, 0cOOEHHO B
CUNMI 1IBET, HHOT A4 BedyT ce0s «KanpH3HO», OKPALINBASACL HEpaB-
HOMEPHO WJIM HEJIOCTATOUYHO MHIEeHCHBHO. TTpHLILIOCH CHEIHMAIBLHO
LHOIKCMEPUMEHTUPOBATL, 4100bl HANTH JIOCTYNHBIA M HAOAEKHBIN
cnoco® Takoro okpamiuMBaHusa (npemiioxkenne C. . XomeHko).
Cnoco® npUMeHHM M IS OTHevYarkoB Ha Oymare, XoTsi B OTOM
cllydae He BCET/IA YJAcICs 10JIHOCTLIO M30aBMIbCA O1 HE3HAYM-
I€JILHOTO OKpalIMBaHUs 1104510XKKH. TTpuBeaeM TEXHOIOIHIO BUPH-
poBaHus njaeHok Mukpar-300. Chavana ¢ nHpeaHa3HAYEHHOTO I8
BUPUPOBAHUS M300paKEHUs YCTpaHsIO1 Bce ciefbl Byasu. s
9TOro cllaita ob6pabareiBatoT 3—5 MHH B ocyiabuTene:

TuocyabhaT HaTpUA 30r
Cyappur HaTpus 6e3s. 20 r
[lexcaumanodeppar(lll) xams Ir
Bona Ho | n

ITocae 10-MUHYTHON 1HPOMBIBKH M300paxkeHue NOJHOCTLIO OT-
OeMBACTCS B PaciBOpE:

Cekcaunanodeppar(Ill) xaaus 50 «
bpomua ka.msa 20r
Kap6onat HaTpus 6¢3B. 20r
Boaublit pacTBOp aMMHUKa 2 M1
Boja Ho 1 a

ObpabarpiBatoT 0k0J0 5 MuH npu 22°C, 3ateM clcaycl
npoMbiBka (20 mun). Creayrollias onepauus — HPOMEXYTOUYHOEC
okpauiMBaHue B 1ol cenuu (10—15 ¢ npu 22°C) B paciBope:

Cyabdur HaTpus O6C1B. 150 1
TrovoueBuHa 10 r
bpomu kaua 40 r
L'ipokenit Hapus 251
Boaa Ho t a




[Mocue 30-MuHyrHoW HMHTEHCHUBHON [POMBIBKM H300paxeHHe
IEPEHOCIT B OCHOBHOM OKpAalIUBAOILHMH pacTBOp:

[Cexcaruapat cyabdata keacsa(ll)-AHaMMoHHe ISr
X.10pOBO,10PO;IHAA KHC.I0TA KOHL. 50 Ma
[Cexcannanodeppar(il) kazus 10 r
Boaa Ho 1 1

[COTOBH1B 7TOT BUpaX M paboraTh ¢ HUM HYXKHO IIOJ TS0
b0 Ha 01kpbITOM Bo3ayxe. Uepe3 2 MUH U300paxkeHUE Cl1aHO-
BUTCS IPKO-CUHUM. Ero MOXHO NIPEBPATUTH B IIPEKPACHOE 110 TOHY
reMHO-CHHee. eC/IH [0CJie BAPUPOBAHUS TIOTPY3UTh Ha HECKOJILKO
cexyHa B Jrodoit pukcax. B yroM npouecce nerko peryjaMpoBalb
M OKPACKY B CMHHH LIBET CAMBIX [IPO3PAUYHBIX MECT H300paxeHHs.
Eciu Bbl xo1uTe. 4TOOBI OHM MOJYYHIUCH He OeclBe1HbIMHU,
a4 OKpPAUIEHHBIMM, TO [0OCJIEe KyNaHUs B (PUKCAKC JAHANOUTUB
HYXHO OTOJIOCHYTb U BHOBb OKYHYTb B NOCJICAHUNA BUPUPYIOILHH
pacTBop. Tak MOXKHO MOBTOPSA1b HECKOJIBKO pa3. OKPACKA CBETOB
oyner ycunupatbesa. Hakouen, ciocob no3pojser nojay4uuib 0e3
U3MEHEHHUS COC1aBd PACTBOPOB OJIMBKOBBIE TOHA, JUIS 3TOro ,0-
CTATOMHO NOMEHSTh MECTAMU MOPAAOK BUPUPOBAHMS - CHAYAIA
B CHHHUH, a4 3aTeM B KOpHYHEBBIH TOH.

[To.1e3nblii coet. /lpu npuzomos.ienuu cunelo supaxcd Hu 8
KOCAL C.AVYde Ne C.1e0Ven 6.1U8dmMy KOHYECHIMPUPOSUHHBIN PUCHI=
gop Kuc.iomot 6 pacmeop cexcayuanopeppama(111) Ka.aua, max
KUK 6bI0€.190WUECA 243l MOy 8bI38uMb ompud.ieniie. JKe.ia-
MEIbHO  60001e  N0.1b30BUMbCA  MENCe  KOHYCHMPUPOSUHHOT
KUCIOMOU, VGe.1YU8 NPONOPYUONUIBHO KO.IUYCCIIBO €€ Pacil-
sopd.

Murepecno, 410 ecan no 2ToMmy cnocoby obpaboraib He-
IKCHOHUPOBAHHYH) IUIEHKY, MOJyHaeTCsl OTJMYHbIH CBETODUILTP
4UCT10-TOy00ro 1BETa, KOTOPbIH MOXKET HAWTU NPHUMEHEHHE TIPU
TEXHUYECKHX ChEMKAX WJIM JUTA JOCTHXKEHHS Pa3andHbIX d(hdek10B
B uBeHOH doTorpaduu.

[TpusiTHbIE KpacHO-NypNypHble TOHA HA JAMANIOZUTHBAX JAET €l
oAHa pelenTypa (OHa NPUTO/THA U AJ151 OTHEYATKOB): Ha HEKOTOPBIX /
THI1aX (POTOIUIEHOK 3TH TOHA BBIIJISJIAT [OYTH KaK 30JI0THCIO-
kapMuHoBbie. Haunnatot oOpaboTky, Kak U 0OBIMHONC YAasleHus
cJ1e10B ByasaH. 3areM Ajasi paboTbl IPUTOTOBJISIOT TPU PacTBOpA:

Ne 1: 1lHTpat kaIus (TPeX3aMEICHHbBIA) 90 r
Boaa AMCTHIL.IMpOBAHHAs Ho 300 ma

Ne 2: Xaopua Hukeas(ll) 6e3s. 18 r
DopMaiun 60 M1
Bona auctuiinupoBannas Ho 300 ma

N 3 [ekcaunanogpeppat(IIl) kaaus 15r
Bo.1a aucTuIaupoBaHHas o 100 M.




Pabouuii pacTBOp He COXpaHSETCs, MOITOMY €ro TOTOBST
HEMOCPEACTBEHHO TNeped ymnoTpeOseHHEM: CJIMBAarOT NOCJEAOBA-
tenpHo 300 Mul pactBopa Ne 1, 300 ma pactBopa Ne 2 u 100 mn
pactBopa Ne 3 u gobasisroT Boay xo | j. [poaomkuTelbHOCTE
06paboTku OT 5 70 15 MHH (B 3aBUCHUMOCTH OT OOLIIeH MJIOTHOCTH
JINATIO3UTHBA); NpOLECC BeAyT A0 NMojHoro orbefnBaHus U300pa-
xeHus. Paboumit pactBop yctoiuus B TeyeHue 30 MHUH, NMOITOMY
B HErO HYXXHO NMOMEUIATh Cpa3y BCce NpeJHa3HaueHHbIE Ajis BUPUPO-
BaHusi cHUMKM. [lociie orGenuBanus HyxHa WHTEHCHBHAsi Npo-
MbIBKa (npumepHo 30 MuH), MeHee NPOJOJDKUTENBHAS [IPOMBIBKA
NpUBEAET K OKpaluMBaHUIO cBetoB. Jlasiee ciaeayer S5-MUHyTHas
00paboTka B pacTBOpe TAKOrO COCTABA:

I'mapokcua Hatpus 171
JAUMETHITTHOKCHUM 17r
Boaa Ho I n

1 20-MuHyTHast npomMbiBka. CoOCTBEHHO BHPHPOBAHHE MPOHCXO-
JUT B [OCJEAHEM PACTBOPE:

Cyabdhut HaTpus 6e3B. 150 r
TuomoueBHHa Sr
BpoMua kaaus 40 r
['mapokcna HaTpus 25 r
Boaublit pactBop amMuaka 5 Mma
10%-#t

Boaa Ho | n

[ponomxuiensHocTL 0O6paboTKU 5 MMH., 3aT€M OKOHYATEb-
Has 30-MunyTHast npoMsiBka. B 1 1 Bupaxa Moxno obpaboraTh 12
1ieHok 1o 36 xaapos uiM 50 orneuatkoB 18 x 24 cMm. [TnoTrHOCTE
OKpaluennHoro u3oOpaxeHusi He MeHsieTcsi. Eciu B otbesiuBaTesie
UMTPAT KaJiid (TPeX3aMELLEeHHOro) 3aMeHuTh ABy3aMeLIeHHO
COJIbIO, OTTEHOK W300paxeHHs! U3MEHHUTCS B CTOPOHY 30JI0THCTO-
ro. [lpu noreMHneHUH pacTBOPOB, UTO TOBOPUT 00 HX UCTOLIEHHH,
JITNTEJILHOCTE OOpabOTKH HYXHO YBEJIHUYUTD.

Eciin BBl CpaBHUTE NpUBEACHHBIE PEHENThbI, TO YBUAMTE, YI1O
OHM MPEACTABJIAOT COOOM JIMIIL HEIHAUUTEJILIbIE MOAU(DHUKALIUN
XUMHMYECKUX BHUpaxxeh, KOTOpPbIE NMPUBOIUIIUCH IIJIsi OKpPALLIUBAHUSA
OTNEYATKOB. ITO U HEYAUBUTEJILHO —BeAb XMMHUYECKH M300paxe-
IIHs HAa TUJIENKE U na Gymare HUYEM He OTJIMYAlOTCs, a HeOoJIbilue
M3MEHEHNUs HYXHBI JIMIUL JUIS TOTO, 4TOObl ODOECNe4YuTh YUCTOTY
CBETJIBIX MECT M 0OoJiee BBICOKYIO HACBIIEHHOCTHL OKpacku. Ho
«naJuTpa» Qororpada B 06OUX CAyUYasiX OCTAETCS OTPaHUYEHHON
M 34BUCHT OT XHMH3Ma MpPOTEKAIOLUIMX peakiliil, KOTOpbIE NpH-
BOJAAT K I[IOJIYYEHUIO OKPALUEHHBIX COCIUHEHHH, 3aMeILaroInX
B U300paxeHuu cepedpo.
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3HauuTeNLHO OOJee IMPOKKME BOZMOXKHOCTH B CMBbICIIE BbIOOpa
UBETOB M OTTEHKOB J4CT OKPACKA /IMATIO3UTHROB AHUIMHOBBIMM
Kpacureasamu. Psjg ocHOBRLIX KpacnTeneil obpasyeT ¢ coeIMHEHHs-
MM cepebpa HepacTBOPHUMLIC KOMIINEKCHl («IaKu»), KOTOpble H
OKpalllMBalOT H300paxeHuc. BupupoBaHHe 3TUM crnocoboMm oT-
NeYyaTKkoB Ha Oymare B MpiHiiiie XOTs ¥ BO3MOXHO. HO 4YacTo
OBIBAET HEYJAAYHBIM, TAK K4K KPOre H300pakeHHs OKpalLlWBaeTCs
n OymaxHas mnoAJ0kKa. Boiniiioe JTOCTOMHCTBO METOOA - BO3-
MOXHOCTb T10JIy4eHHsI OYKBA/bllO COTEH CaMBIX pPa3HOOOPA3HBIX
OTTEHKOB KaK 3a cueT WHMBH/1ya.iLHOTO nobopa kpacHuTtesielt, 1ak
U IpPU CMELLIHBAHHH TPEX OCHOBHbLIX I/BETOB (KPAaCHOTO, CUHETO W
3€JIEHOT0) WJIM TpeX JOMNOJHHTENILHBIX (KenToro, rojiyboro u
nypnypHoro). K npermyiiecTBaM aHUJIMHOBBIX BUPaXkeH OTHOCAT-
Cs TaKXke CraGUIbHOCTL pe3yJbTaTOB, HU3Kas CIOMMOCTb. 3Ha-
YHTEJIbHAS NPOCTOTA METOHA U BBICOKAs CTOMKOCTb BHPHUPOBAH-
HOTO MU300pa)eHusi. HaubGonee npoctoi npsaMOH MeTO/I Takoro
OKpallMBaHUA ObL1 nipeanoxeH ¢pupmoit Kogak eue 60 set Hazan,
Cnain (MaM KMHOIUIEHKY) 00padaThiBatoT 3 -9 MUH npu oObIYHOH
temnepatype (18-20°C) B cnenyronieM pacTBope:

AHRIMHOBHIA KPACUTENh CMm. Hike
AlCTOH 100 ma
I"excaianodeppat(l1) kaans Ir
VKCycHast KHCTIOTa JNiejistHas 5 mn
Boa o 1 n

["'ekcaumanodeppat(lI1l) kanus pacTBOpSAIOT OrAEABHO B BOJIE.
KOHLEHTPUPOBAHHYIO KHCIOTY TPEABAPUTENLHO pPa30aBisloOT, d
[IOTOM CJIMBAIOT BCE KOMIIOHEHTbl B TOM TOPs/IKE, KaK YKa3dHO,
O/l TATOM MM HA OTKPBITOM BO3ayXe. B 3aBHcHMOCTH OT uBeTa
UCTIONB3YIOTCSA TaKHE KPACHTEJN:

Cadpannn (kpacnbiii) 02r
Xpuzonnnu 3P (kopuuHesblil) 02r
AypaMMH (KeIThli) 04r
ManaxuroBhsiit 3eJ1CHBINA 041
Pogamun b (kpacHbiil) 04r

Ho ¥ npu BUpHPOBAHMM KPACUTEJIIMH KOCBEHHOE OKpalllMBa-
Hue naet Gosee cTaOUbHbIE pe3yabTarbl. OHO CKJIA/IBIBACTCA U3
NpOTPABAMBaHUs, IPOMBIBKM M oOkpacku. Peuent HauOosiee crta-
OHJIbHOH NPOTpPaBbl TaKOB!

LinTpart xaus 60 r
Cynabdart mean(ll) 40 r
TuounaHat aMMoOHuUA 20r
YKCYCH4q KMCJHOTa NEeAstHast 30 mn
Boaa Jo 1l 1
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CHUMOK BBIICPXKHBAKOT B 3TOM pacTBOpe okoJio 1 MuH (70
HOJHOTO OTOCAUBAHMUA) U NIPOMBIBAIOT B MHTEHCHBIOM [1OTOKE
BO,16I 10 MHH. a 3aTeM IOMEUIAIOT B BHPaX. MOXHO IPUMEHHTD
n 0oJiee 1POCTYIO 1IPOTPABY:

Lurpa1l kaaus 561
[excarmanodeppat(lll) kaans 6r
Cynthat mean(ll) 7
Bow Ao 1 a

Peuen1 Bupaxa:

Boa 200 M
AHWIHHOBBIH KPACHTC b 02-2r
YKCYCHAS% KHCIIOTA JICASHAS 2 M

[Tpoosku1enbHocrb 0OpadOTKH 3aBUCHT OT XEJIAeMOTO TOHA
M KOHIICHTPAIIMH KPACUTENST M cocTaBiseT oObl4HO 510 Mum.
He/TocTaTouHYIO OKPACKY MOXHO YCHJIMTL HOBTOPHBIM HOTPYXke-
HHeM B BHpax. [lJisi OCBETNEHHs 1IPO3pavHBIX MEC1 Iloclie Ollo-
JIACKMBAHUSA 1IpUMeHsAOT Jubo kucayro BanHy (30 mi sesnoit
YKCYCHO# Kuca0Thl Ha | 11 Bosbl), 1o, HaoOOpOT. oueHb cnadyro
1e109HYI0 (HECKONLKO Kalesib BOJAHOTO paciBOpa aMMHakd Ha
1 11). 3a1eM caenyeT IPOMBIBKA U OObIuHASE CYIIKA (I1PEIBAPUTEIIL-
HO HEOOXOANUMO YUIMTD KAILTH BOABI, KOTOPBIE 110CJIe BLICHIXaHUs
MOIYT OCTABHTbL OYEHb 3dMCTHBLIC ISTHA HA  OKpAIUCHHOM
n300paxeHun).

Hoae3nnii coBer. /Ipucoonocms Kpacume.1s 049 &UPUPOSANIY
MOJCHO VORANOGUNTL RPEOSAPUINE.IbIbIM uCHBIManueM: ¢ 1)
MA 80QBl HYMCHO pacmeopums 0.5 o Kpacumead u 000asunis
HOCKOIbKO KAReAb KOMYCHIMPUPOSUNHON  VKCYCHOT KUC.10MbI.
H3zmenenue yeema uau 00pasoganue 0CaoKd C6UOeneAbegyen
0 MOM, 4O KPACUMEACM NO.b308aMbest Heavsa. On Henpu-
COOCH MARNCE, CCAU ROCAe RPOMPAsshl ROANOCHTBIO BbIMbIGUETT-
€4 U3 IMVIBCUOHNOSO C.108 WA, HAOOOPONI, e 6blMbIBACHICH
COBCCM I OKpaiueaen 6clo nogepxnocms. Ipueoonusiit 0.18
GUPUPOBUNUT KPUCHINEAb 00ANCEI GbIMBICUNBCH U3 CECHLIBIX
VUACIKOE 1L OCIAGAMbC 1A 1THEMIbIX.

[1pu oOpaboike NMHAIOIUTHBOB MX NOMEHIAIOT B KAX/bIR U3
pacTBopoB 1lennkoM. Eciin obpabarniBaercst oTiewaTok na 6yma-
re. €10 CMAUHBAIOT BHpa¥eM (PACTBOPOM KPACHTEJISH) € 1IOMOLIBIO
TaMiloHd JIMIIBL CO ClIOPOHBI SMYJBCHOHHOTO CJIOf, Cl1apasiChb,
4TOOLI PacTBOP HE 3a1eKaJ Ha 0Opa1Hyio cTOpoHy. [1o okonyanuu
OKpANMBAlH W30BITOK KPACHTCIS CIHBAIOT C NOBEPXHOCIH OT-
HEUATKD 1 1IPOMBIBAIOT O1TIEYATOK B MPOoTouHON BoJIc 30—60 MHH.
Ec:tn npir niponibiBke okpacka ¢ 0enbIX MECT He BcHe3a. OTIeva’1 0K
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Ha 30-60 ¢ norpyxarT B pacTBOp, cocTosiuil u3 40 r nepMa-
radata xkanus u 20 mn 10%-# cepHoit kucnoTel B 500 MJ1 BOABI.
[Tocne obecuBeunBaHUsi OTMEYaTKH nepeHocsaT B 1%-i pactsop
JACYJIb(PUTA KaJidsl, CIIOJACKUBAIOT M CylIaT.

Ha npaxTuke xopouine TOHA Aal0OT MHOTHE JTOCTYIHbIE dAHUM-
HOBBle KPACH'EJIH:

TET10-KOPUYHEBBIN XPHU3OUINH

KPacHbIC poaaMuH, cadpaHuH, (yKCHH, TMPOHUH

OPaHXCBBINA AKPUIMHOBBIA OPAHXCBBIN

Ke1Tble aypaMuH, ¢ochuH, THohaaBUH

CHHE-3€ICHBI —MaJIAXMTOBBIN 3€JICHBIA

CHHHE MCTHJICHOBBIN TO:TyOOMH, Kanpu CUHMMA,
BUKTODHS rojiy6oit

(unoaeToBble METHJIOBBIN (PMOACTOBBIN, KPUCTAILTH-

4eCcKUd (pUOSIETOBBIN

Hnst ornevaTkoB Ha OGymare Haubosee NpUroaHbl NUHOMIABUH
(KENThIi), METUJICHOBBIN roJjiyboi, (yKCHUH, MaJllaXUTOBBIH 3ene-
Hbli, METHIOBBIH (PUOJIETOBBIN M UX CMECH. DTH KPACUTENIH BXOAST
B Habopbl KpacuTeJieH UIsi MHUKpOOHMOJIOrHYecKUX paboT H 1o-
C1yNnawT B NPOJAXKY B Mara3uHbl METULUHCKOTO U 1abOPATOPHOTO
00opymOBaHMSs;, BCTPEYAIOTCS OHM U B Mara3vHax XO3siIHCTBEHHBIX
10BAPOB KaK KpACHUTEJU JIsi OKPACKH TKaHeH.

Pa3Hble pacTBOpbl OCHOBHBIX KpacHUTesled OOBIMHO XOpOlIO
CMEILMBAKOTCSl MeXTy COOOH, He pa3narasicb M He JaBast OCa/IKa.
DTO MO3BOJISIET MOJY4aTh MHOXECIBO MPOMEXYTOUYHBIX TOIOB.
Huxe npuBeneHb! HEKOTOPbIE HaNboOJIEE NOAXOASLLNE AJIsl CIAHI0B
OTTEHKH (B KauecTBe KpACHOTO Kpacurtensi B3AT poaamuH C,
B KQ4€CTBC CMHEr 0 — METUJIEHOBBIH ro1y0oH, XKeNToro — THO(IaBuIl
@®; ucxoaHas KOHUEHTpauusi kKaxaoro kpacutenss 10 r/n, xo-
JIMYECTBO JIEASTHOR YKCYCHOHM KHCHOThHl Takxe 10 mia Ha | n
BUpaxa):

Hcxonublil KPACUTENIb, ML

lTonyuaemMbin
KpacHbli CHHUH JKEJIThIN
50 2.5 — Kpacro-¢puoneTosblit
50 6.5 4 Bbopaoso-kpaciiblit

50 40 CuHe-(mo:1eTOBBI

50 I 7 Tenyio-KopHYHEBBIR
- 50 4 CuHe-3¢;1eHbII

7 50 2 3e.1cHbIH

50 12 15 ONMBKOBO-3€.ICHBIH

Touynas KOHUEHTpaLHUs KpacuTeisi B BUpaxe, BOOOIIe roBops,
0coOOM pOJIM Ie UTPAET, TAK KAK CTENEeHb OKPACKH JIETKO PETYJIH-
pyeTcsi BpeMeHeM mnpebObiBaHUst B pacisope. Cienyer uszberars,
OJHAKO. BBICOKMX KOHLEHTpAaUUK Tex KpacuTesiel. KoTopble obna-

148



AT OONBILIOH «OKPALIMBAIOLICH CUJIOH» (METHJIEHOBBLIH TroJy-
00, HanpuMep) WK ¢ TPYAOM yAansoIcs ¢ Oenbix Mect (cadpa-
HUH. BUKTOpHUS ronyboii). Xoporie KpacUTEIU NMOJIHOCTbIO Bbi-
MBIBAIOTCS U3 CBETJIbIX MECT Jaxe Oe€3 MONMOJHUTEeNbHOH 00pa-
6oTkH 3a 30—-60 MUH, TO3TOMY /U1 CJIA/IOB Takas OCBETJIAIOLIAS
KUCNasgs WM crabolesiovyHass BaHHA OBbIBAET HyXHAa A4JIEKO He
BCET/Ia, XOTS BUPUPOBAHHE OTMNEUATKOB Ha Oymare 6e€3 Hee, Kak
NpaBUIIO. HE OOXOAUTCH.

KAK M3BABUTbCA OT U3NMULWHENA YEPHOTDI

Peub 3gece noiiger, kak BUAHO M3 Ha3BaHUs, 00 ocyabiaeHHU
HEraTUBOB. XOTS 3TOT NMPOLECC U HECJOXKEH, NPEXIAEC 4eM GpaThCs
34 HEro, CjeayeT y4decTh JABa oOCTOs1esbCcTBA. Bo-mepBbix, caMa
HEOOXOIUMOCTb OCNabIEHUs! CBU/ETENBCTBYET O TOM, 4TO Ha
NpeILLAYIIMX 3Tanax Bbl YTO-TO JIEJAJM HENpaBuibHO. U3auHAS
TJIOTHOCTh HEraTHBa MOXET ObITh CBsA3daHA JIMOO C nepeaepx Ko
IIpU cbeMKe, OO0 C nepenposBieHueM npu obpadoTke, 11O ¢ TeEM
U JpYIrMM OJHOBPEMEHHO. YCTpaHUTEe NPHYUHBI 3THX «Iepey,
1 HHUKakoro ocyiabjieHHs Kak JOTOJHUTEJBLHO#N onepauuu obpa-
601kH He nmoTpedyercsd. HanoMHUM OCHOBHbIE HCTOYHUKY OLIMOOK:
HEY/I0BJIE IBOPUTENIbHBIA KOHTPOJIb 3d TCMIEPATYpPOH U JJIUTENb-
HOCThEO MPOSBJIEHUS; YPE3MEPHO AKTHUBHbIK MPOSABUTENb (HANPH-
MEp. UCIOJIb30BAIN CYNbPUT HATPUSA HEAOCTATOYHOH YUCTOThI—C
NOBLILIEHHBLIM COJIEPXAHUEM COJIbl); HEYIOBJIETBOPUTENIBHO pa-
00TaroLMil DKCMOHOMEIP HJIM HENpaBU/IbHAas OTpabOTKa BbIIEP-
XKEK 3aTBOPOM (4TO 4acTO ObiBacT B MOPO3HYIO IIOrojay, KOTJa
34TBOP «110AMEP3aeT» U OTpadarbiBaeT 3HAYUTENBbHO OoJiee M-
TEJbHBLIE BbLAEPXKKH, YEM YCTAHOBJIEHO Ha roJjioBke). [asee, He-
LIPABUJIBHO 1IPOBeeHHOE oc/lablieHHe MOXET YXYAIIUTh MM Jaxe
noryburb HEraTus, MOITOMY /ISl OTBETCTBEHHbIX KaJApOB BCE
ONEpAlUU [ONOJHUIeSIbHON 00pabo1ku Jyylue MpPOBOAWTbL HE C
OPHIMHAJIOM, 4 CO CMELMAIBbHO CACJIAHHON konuel (Aybnb-neratu-
BoM). Kak MHHUMYM TpH HENPABUIBLHO BbIOPAHHOM peEUENTE
ocnaburesiss MOXET BO3PACTH 3CPHUCTOCIb, KaK MAKCHMYM -y
JaBHO OOpalOOTAHHBIX M JOJNTO JeXaBLIMX HETATHBOB MOXET
HAYaTbCs PETHKYJIALMSA UK 1aXe OTCJIOeHHe CBETOYYBCTBUTEIbHO-
ro cnos. [Mo3ToMy crapsle HeraTuBbl BOOOHIE He PEKOMEHIYETCS
NoABEpPraTh KakoH-iubo HOBOHW Mokpo# obpabotke. Ho u npe-
HeOpera1b ocjiabiieHHeM He CJIeyeT: eCJIM [IPOBECTH €ro NpaBUJIb-
HO, MOXHO OYKBaJIbHO CMACTH HETATUBBI HACTOJILKO NMJIOTHBIE, YTO
neyataTb C HUX NMpPaKTUYeCKH HeBo3MoxHo. He mpuberas x umd-
paM, TPYAHO AaTh TPEACTABJIEHHE O TOM, YTO TAKOE XOPOLUHUH
Herarus, UOO YUTATEJIb HE UMECT BO3MOXHOCTH U3MEPUTH OMNTH-
YeCKHe TIJIOTHOCTH TPOSIBJICHHOTO H300paXEHHUs, N0 BCE XK€ TpH-
J€TCs MOBIOPUTH HEKOTOPBIH HECKOJILKO YCJIOBHBIA, HO B NMEPBOM
npubankeHud gocratouHbii kpurepuit. NMoaxoaswui ans npo-
€KIIMOHHOI MevYaTH HeraTHB HE JIOJDKEH ObITh CIUIUKOM KOHTPACT-
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HbIM (TOJIBKO uepHOe U 0esioe) Hiu
CJIMIIIKOM  BSIAIBIM  (TOJIBKO  HOUTH
O THOTOHHOEC cepoe). JIOJIKEH UMETDh
XOpOLUYyIo HPopaboTKy JAeTanei Kak
B CBETAX, TAK W B TeHHX, JOJIKEH
ObITH OC3YKOPH3HEHHO Pe3KUM (ec-
JIH HEPE3KOCTh He OblIa 3ayMaHa
ClleHH‘dJleO). a €10 MAaKCHMAJIbHBIE
ILIOTHOCTH JOJIKHBI ObITH TAKUMH
HEBBICOKHMH, 4TOObI UeEPE3 HHUX MPH
O0OBIMHOM OCBENIEHHH MOXHO ObIIIO
pa3jinuaTh HEUYaTHBIH TEKCT, €C.IH
HETaTHB HAa ITOT TEKCT HWAJIONKHUTD.
Ecim HeraTHB MHOIO ILIOTHEE, €T0
HPHICTCS OCHADUTD.

JLi1st ManodopMaTbIX HeraTuBOB 0COOEHHO HIPUTOJIEH CHIOCOD
ocsabsienus, Ha3biBacMblil rojokonued. OH U3BECTEH B HECKOJIL-
KHUX BAPHAHTAX, U BCE OHHW 1I03BOJISIIOT CHU3HTHL KOHTDPACTHOCIH
TICPEHPOSIBICHHOIO HETATHBA, BLISBHTL HOBBIC HCT{IM M, UTO
OU€Hb CYIIECTBEHHO, YMEHBLINTH 3€PHUCTOCTH HCXO,/IHOTO H300pa-
KeHHs. DTOT METOA HACTOJILKO I(PMEeKTHBEH, UTO, 1OKanyil, ero
MOKHO PACCMATPHBATB KAK €MHCTBCINO IIPUTO/HBIA is CIIHIII-
KOM ILIOTHBIX H KOHIPACTHBIX KaJIpOB Ha 35-MHJUIMMETPOBOH
IJICHKE.

[Tpocreiiinii BApHAHT [0JOKOIMM 3akJroUaercs B oTOe/IMBa-
HUH HeratuBa B TeueHue 4-- 10 MUH 10 1HOJHOHR 3aMeHbl cepedpsno-
o H300pakkenus H300paKeHHeM U3 rajiorenu1a cepedpa, 1. €. 110Ka
CO CTOPOHBI 1IOJIOKKH HEe UCUE3HET METAUIMUECKOe H300paKeHHe
teMioro upera. Penenr ordenMBAONIEro  pacrBopa  TAKOB
(OpBo-710):

Cyabdat. ve;m(ll) kpuer. 100 1
XIopHa HaTpHs 100 r
( cpHast KHC.10Ta KOHIl. 25 Mva
Bo.w Jo 1000 v

Bunmanne! Kuc.iomy nedoavwiin nopyussu npu Henpepble-
HoM RHOMewuganu C.1e0yen NPu.Iueamb K NPUSOMOB.IeHITOMY
PUACBOPY Cy.anhama Medu 1 X.10pudd HUAMPUA.

IMepe/r orbenuBanHEM CYXOH HEraTHuB cliefyel pa3MoOUUTh B
BOJle, a 10cjie OTOeJIMBAHUS 1IPOMBITE 3 MHIH W BBICYIIHIb.
[TevataTte MOXIIO HPAMO € TAKOrO OIOEJIGHHOTO HEraTHBA HA
KOH[PacTHOH Oymare, HO €CJIM INIOTHOCTh HETATHBA IOKAXKETCS
HEJIOCTATOUHOI, BBHIOMHSIFOT HOBTOPHOE MEJIKO3EPHHUCTOE HIPOSIB-
JieHue. KoTopoe (0e3 nociedyroiuero QUKCHpOBAHUS!) 1IPOBOST
IPSAMO Ha CBETY, /10 HYXHOH IJIOTHOCTH W300pakcHHs. MOKHO
B3sIL 1000 BI1BOE pa3daBJieHHbIH PacTBOP MEIKO3EPHHUCTOTO
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nposBuTeNsi, Ho GpupMa OpBO COBETYET BOCNOJIBL30BATLCS CBEPX-
MEJIKO3EPHUCTBIM COCTABOM C #-(hDeHUJIEHAUAMUHOM:

N-OCHHIEHAHAMHH W POXTIOPHA 31
Cyabdur Hatpus Gesn. 20r
Boaa Jol a

IMpakTuyeckn Oe33epuucToe M300paxkeHHE AOCTATOYHOM s
HOPMAJILHON MEeYaTH NJIOTHOCTH MOXHO MOJIYYUTEL U Oe3 nposiBie-
HHsl, YaCTHYHO BOCC1aHOBMB MelaJlIueckoe M300paxeHue ¢o1o-
an3oM (npeanoxenue O. M. Copokuna). dns 3T0ro MoxHO BOC-
NOJIL30BATLCS JIH0OOH MEMMIIMHCKON KBapUEBOHM JaMno# (JlamMmna
ISt YIBTPAa(HoneToBOro o0ay4eHust; OCTOPOXHO —beperure rjiasa
U HE CMOTpUTE HAa Hee, KOrJa OHa BKJItOYeHa!) MJIM BBICTABUTH
TUIEHKY Ha NPSMOMN COJHEYHbIH CBET (HE 4Y€pe3 OKOHHOE CTEKJIO!).
Crenvre, uTOOBI MJEHKA He feperpefiach. [1poaOJIKUTENBHOCTE
34CBETKH ONPEACHAOT MNPSIMO Ha ry1a3 MO JIOCTHXKEHHUU JI0CTa-
TOYHOH IJIOTHOCTH CO CTOPOHBI NOTOXKKH, HETATHB JIOJIKEH CTATh
cBeTn0-cepbiM. OObIYHO 3TO BpeMsi coctaBiseT 10—20 MuH.

BbonbIoe TOCTOMHCTBO METO/IA FOJIOKONUH B TOM, YTO HETAaTUB
B JIH0O0€ BPEMSI MOXXHO BHOBB CHEJATDH MJIOTHBIM U KOHTPACTHBIM,
€CJIM MPOSIBUTHL €ro B JOCTATOYHO IHEPTHYHOM MPOSIBUTEJIE.

B naubonee cnoxHoit popMe ronokonust NpUMeEHSETCA. KOrjia
elle JO MEepBOro MpOSBJIEHUS TJeHKH ¢oTorpadomM CTaBUTCS
3aja4a yJaydllidTh Nepenayy JieTaned B HauboJiee MIOTHBIX y4acT-
Kax HeraTusa (cBetax). Torma juis nepBoro NposiBJieHUs HOpMaJib-
HO DKCMOHMPOBAHHOTO HEraTHBa NMPUMEHSIETCS JOCTATOYHO JHEp-
I'HYHBIA MPOSIBUTEND CJIEAYHOLUIETO COCTABA:

Merout 3r
CysisuT HaTpus Ge3s. 45 1
FuapoxuHoH 121
KapboHnaT Hatpus 6c3B. 68 r
Bposvua kaaus 2r
Boaa Ho 1 n

PacTtBop pa3zbaBnsitoT BOAoOH B mponopuuu 1+ 5, npogonxu-
TEJBLHOC1b NMpOosiBJeHUs 4—6 MUH. 3aTeM NPOSBIICHHbII U OTPHUKCH-
pPOBAHHBIN HeraruB OTOENUBAIOT B NMPUBEJCHHOM BbIILE peEllENTe
o10enuBaTesis. BTOpUYHOrO MposiBICHUS MPU ITOM OOBIMHO HE
Tpebyercs: ne4aTarT NpsMO ¢ 010eIeHHOTO HeraluBa, XOTS NpHU
XEJTAHUK MOXHO NPUMEHUTL U BTOpPHYHOE nposiBienue. B xayecr-
BE NEPBOTO MPOSIBUTEIS MOXHO HCMOJL30BATH I'OTOBbIH NPOSIBH-
Ttear OpBo MH-28 takxe B pa3baBneHuu |+ 35 (NpoaoKUTENDb-
HOCTH 00paboTKH 5 -6 MHUH).

KpuiepueM okoHYAHHS BTOPHUYHOTO MPOSIBJIEHUst OyAeT MOsB-
JICHHE METAJUIMYECKOTO HU300pAXKEHHUS] €O CTOPOHbI MOJJIOKKH.
fTocie yroro MOXHO NpOBECIH H MOBTOPHOE (UKCHPOBAHHE B



KHCJIOM Q)chame, HO TOrga BOCCTAHOBUTD HCpBOH'd‘{'dJH:HbIﬁ BU]
HETATHBA DHEPIrUYHBIM MPOABICHUEM YXKE€ HEBO3IMOXHO.

Ecin HIPUBEACHHBIM PEUENITOM or0eMBaTENs BOCIIOJIb30BATh-
Cd HCJIb3d, MOXHO NPUITOTOBUTb moboil u3 ABYX NPUBCACHHBIX
HUXE U MEHEC M3BCCIHBIX COCTABOB:

Peuent Ne I: Hduxpomat kanus 81
bpomMua kanus 5r
X10pOBOIOPOAHAS KUCIIOTA 6 M1
(noTHOCTh 1,19)

Bona Ho

Peuent Ne 2: Juxpomat Kaaus 3
X 10pu/1 HaTpUs 4
Cynbdat Mcau 2
JIumMoHHag kucaoTa 4
WIH XJIOPOBO/IOPOJHASN KUCIOTA 2 Mn
Boaa Jdo |

Okpacka, BbI3BaHHAs JTUXPOMATOM KaJlds, yAajselcs MH1€H-
CUBHLIM TPOMbIBAHUEM WM AOINOJIHUTEILHOH o00paboi1koil B
10%-M pacTBOpe mucyabpuTa Kajaus WM HaTpHs.

YT10o0Ob! BTOPUYHOE NPOSIBJICHUE NpPU rojiokonuu Obuio Oonee
UHTEHCUBHBIM, HET41UB TNpPEABAPUTEbHO MOXHO B 1e4yeHue 3 -4
MHH 34CBETUTL TNeped  AOCIATOMHO CHJIBHOW  3JIeKTPUYECKOH
JIAMNOK.

Ellle oMH MaJIOM3BECTHbIN, HO OYE€Hb NEWCTBEHHBIN CHOCOO
YJYULIM1b Uepeaavy MeJKUX Jelajled Kak B CBeTax, TaK M B
TEHSIX —e4YaTh C BUPUPOBAHHOTO B CHHUHA LBET HEral1uBa. DTOT
NPHEM Haille UCIIONb3YETCS B TEXHUYECKOH (o10rpaduu WM npu
APXUTCKTYPHBIX CBEMKAX, HO MOXET ObITL MoJe3eH U npu 00J1b-
IIUX YBEJUYEHHSIX Mei3axel, HATIOPMOP10B U APYTUX NO/100HBIX
CIOXKETOB. JTOT MPHUEM HE SBJIFETCS OCIA0JEHUEM B IIPSIMOM
CMBbICJIE, T.€. PACTBOPEHHEM 4acTu cepebpa, oOpa3yrollero U3o-
Opaxxenue, OOHAKO 3aMeHa cepebpa npyrum, Gosiee 1IPO3PAYHBIM
coenvHenueM (OepsIMHCKas JIa3ypb) NO3BOJISIET NpPU MEYATH Bbl-
BUTb ACTAJIM, KOTOpPblE B M€1a/JIMYECKOM M300paXXEHUH OCTABA-
JIUCb HEPA3JIMYUMBIMU. [ BUpUPOBaHUS B rojiyboil TOH B 310M
cJy4yae UCMOJIb3YIOT CHEMYIOUIUE PacTBOPHI.

Pacrop Ne |1 ['ckcauuanodeppat(l1l) kanus 10r
Huxpomat kaaus 1%-i pacTBop 1.3 mn
Boaa o | a
Pacteop Ne 2: Tekcarmapar cyqndarta xeaesa(ll) 212
-AUAMMOHUS
Boa o | a
PactBop Ne 3:  [llaBeneBas kucnorta 25r
Boaa Ho 500 M

[lepe ynorpebieHneM CMEIUMBAIOT PABHBIC YACTH 1PEX pacT-
BopoB. CMelnBaaue U 0OpabOTKY HY)KHO MPOBOJAUTH NPH C1a00M



OCBEIICHUU, TAK Kak pabounil pacTBop cBeTouyBCcTBUTeNeH. Kak n
00LIYHO, BUPHPYEMbIH HETATHB IOJKEH OBITHL XOPOINO OTHHKCHPO-
BaH U npoMbiT. Bpems obpaborku 8—10 MuH, 3aTeM cremyer
ONOJIACKUBAHUE B BOJE M (UKCUpOBaHHe B ciabom, obsizaTesbHO
HelTpanbHOM ¢ukcaxe. [axe cnabolienoyHoi pacTBop 4HCTOro
THOCYJb(ATA HATPUS MOXET pa3pyIHUThb OTBHPUPOBAHHOE H30-
OpaxeHUe, MOITOMY (UKCaX TNPUXOAUTCS HEHTPAIH30BATH HeE-
OOJILINUMU TIOPIUAMH TAKOTO PACTBOPA:

VkeycHas kuc:tota 30%-s | M2
Cyibpur Hatpus 6e3B. 2r
Boaa Ho |l a

Ecnn ucxonnasi ykCycHasi KHCIOTa UMeeT JOPYryr KOHIEH Ipa-
1IMEO, HYXHO CIENaTh COOTBETC1BYIONIMIL nepepacueT. JlTakMycoBas
OyMaxka unM JrOoH Apyrod MHIUKATOP KHUCJIOTHOCTH YKaXyT,
KOrJa (PUKCAX HEHTPATTU30BAH IOJIHOCTDIO.

BepHeMcs k «HacTosieMy» ocnabneduto. OrneyaTtku Ha Oy-
Mare ociabNsOT PeaKo: HeydauHbIAH CHUMOK JIerye nepeneyarars.
Ho uHorma, nanpuMep B TEXHHKE «BBLICOKOTO KJIOUA» WIH MNepel
BUPHPOBAHHEM, OBIBAET HYXHO YCTPALHUTHL C M300paxXKeHUs Jaxe
caMble citabbie cnennbl Byaiu. YTobbl Bce n1300paxeHHe He UCYE3o0,
IIPUMEIISIFOT OY€Hb Pa30aBACHHBIN PACTBOD (PapMEpOBCKOro ocja-
outessi. [OTOBHTL €ro HYXHO nepes caMbIM YNOTpebIeHHEM, Tak
KdK PACTBOP NOP1HICS B TEYEHHE HECKOJbKUX MHHYT.

Boaa 500 M1
["ekcaunanodeppar(lll) kaang 2r
THOCY (AT HATPUA KPHUCT. 5r

V.io0Hee UMeIb 3anacCHblE PACTBOPBLI, KOTOPbIE MOTYT [HOJIFO
XPaHUTLCSI B IUIOTHO 3aKpBITBIX OYTLUIKAX B TEMHOM MecIc,
[TepBuiit pacTBOp - 10%-1i1 pacTBOp rexcanuaHogeppara(lll) ka-
nust, Bropo—30%-i1 pacTBop THOcynb(paTa HaTpus. Ans cHsirus
Byasm OcpyT 20 mur mepBoro pacrsopa, 20 Mia BToporo u 450 mn
Boabl. Ocnadnenne npoBOAST NpuU 0OLIMHON TeMuepatype (18
20°C) ¥ OCBEUIEHHH: BAXHO €ro BOBPEMs NPEPBATh: BHAYAJIE OHO
WET ME/UIEHHO. HO IOCTENEHHO YCKOPSIETCS W TOINKHe JETajlu
n3o0paxenus MOTyT coBceM HcuesnyTh. Ilocne ocnabnenus crm-
MOK (PUKCUPYIOT -2 MHH B NpPOCTOM (HKCaXe H IIPOMBIBAIOT
30 mun. st MecrHoro ocnadiieHUst HCTIONIb3YIOT OoJiee KOHIICHT-
PHPOB{HHBIE PACTBOPBI, KOTOPBbIE AKKypaTHO, 0e3 3aTeKOB. Hd-
HOCAT BAaTHBIM TAMIIOHOM WJIM KHCTOYKOIl Ha HYXHbIE MecCTa
MOKPOI'O WJIM INPe/ABAPUTETLHO Pa3MOYEHHOUO oTnevatka. Tak
YARJAIOT TONOCKl (PPUKINONHOA Byann (5 M NepBOTO PAcTBOPA.
30 mu1 BTOporo u 450 Mj1 BOIBI), OTAENLHbIE HEXENATE/bHbIC
TCMHbIE 1eTajM Ha CHUMKAX, BBLIMOJHEHHBIX B CBETJIOH TOILIb-
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HocTH. PacTBOp MOXHO HQHOCUTH HEO/IHOKPATHO, CMbIBasi €ro
[10C/IC K{OK,L0r0 JTana noj crpyeit Bousl. Ocobo naoTHbIe YUacTKU
obpadai1biBatOT 00JIce KOHIEHTPUPOBAHHBIM (BABOE) ocnabuTte-
jgeM. Urtobul He oOpuazoBaJiuch MATHA, B ocjlabutens BBOAST
MHOTia OpOMM/T KaJIus B TOM K€ KOJIMYEC1Be, UTO W reKcalaHo-
dbeppat(lll) kanus. Ob0mas cnabast xeaTas Byajb HCUE3a€r B
oc/laduTenie, COCTA4BJIEHHOM M3 | MJI NEpPBOrO pacTBOpa, 5 MJ
Broporo u 500 Ma BoIbL.

MecrHoe ocnabienue OTHEYATKOB '1pedyeT HHOrJA MOJHOTO
OT0ENMBAHUS HEHYXKHBIX AcTalici, YTOObI, HanpuMep, yopats (oH.
Ocaburesb 13 20 1 HOAMIA Kaaus U 2 I' KPUCTALIMYECKOTO HOAA
B 200 mut Boabl, pa3baBieHubli BOAOH B cooTHoweHWH |+ 100,
no3BoJiget peuin1b 3Ty npodiemy. Ilociae oO6padoiku no3uTus
HEJTOJIFO MPOMBIBAIOT M (PUKCUPYIOT B CBEXEM HEUTpasbHOM
(ukcuxe.

OTNEYATOK KAK 3EPKANO

[lo cux nop MHorue gororpadnl CHUTIAIOT OTNEYATOK HE3aAKOHYEH-
HbIM, €CJIH €My He MpUJaH 3epkaJbHbId rysHen. OnpaBdana Jiu
14Kas TOYKA 3PEHMSI —ITO B KaKOU-TO cTefeHu neio Bkyca. Ot-
METHUM [JIABHOE: [OMOJHUTEILHO [NISHIYIOT (KaK HA CreKJie, TaK U
HA /I€K TPOTJISHIIEBATENISIX) TOJIBKO TUISHUCBbIE cOpTa (poTOOYMATr.
[Tomo6Hist onepauusi ¢ MATOBOH, NOJYMATOBONH WJIM CTPYKTYPHOM
OyMaroi rne Toj1bKO HE NIPUBENET K yCnexy, HO W cBelel Ha HEl Te
cuciuuieckue BbIPA3ZUTEAbHLIE BOZMOXHOCTH, KO'1OPbIE 3aJI0Ke-
Hbl B OTH OCOOBIE BH/(bI HOBEPXHOCTH. YXKE YNOMHUHAIOCH, YTO HE
IJISHLYIOT TAKXKe JIF0OBIE THILI HOBBIX OyMar Ha MOJM)FHJIe-
HUPOBUMHON TOIJTOKKE.

BLINOJHUTE  TJISIHIIEBAHHE OYEHb HECJIOKHO: IKEJATHHOBBIN
CJIOH B MOKPOM BHJE ILTIOTHO NPHUK4TBIBAIOT K [JAJKOH, KAk
3epKaJIO, TMOBEPXHOCTH. M OH CLAHOBHUICH TAKUM XK€ T[A/IKHM
v 6gecTaiuM. [loBEPXHOCTL MOXKET ObITh CAMOM PA3HOM —CTEKJIO,
TJICKCUTJIAC, XPOMHUPOBAHHBIA METAJLI, pUYeM YeM OoJiee riaaKkas
NMOBEPXHOC1b, TeM Jyulue rasnen. OAnUM U3 Haudosiee NoAX0Ms-
IIUX MATEPUAJIOB BCErJIa CYUIAJIOCH 3€PKAJIBHO TOJHUPOBAHHOE
CTEKJI0, OAHAKO HE CUELUNTE IPUKATBIBATH OTHEUATKH K OOBIYHOMY
3epkay. Ecui Bbl 30MHTEPECOBAHBI B BLICOKOKAYECI BEHHOM [JISIH-
HEBAHHUH, FPUOOPETUTE CHEIMAJIBHO 3dKAJICHHbIE CYeKJla, HalpH-
MeEp TaKHE, KAKHE YCTAHABJIMBAIOT B aB10MOOMIsIX. [ToBepxHOCTH
y HUX HE XYyX€, a NpOYHOCIb—BBIILIE, DTO fIPEAOTBPAaTHT U BO3-
MOXHYIO MMOpYY 3epKaJjla, €CAH OTHEUA'1 0K «HAMEPTBO» NPUIUITHET
K HeMmy. Takoil Opak, Kak, BlpoueM, H JIpyrue Bubl Opaka,—nsiTHa,
«MYIUKH» U T.0[. HE PEAKOCTH; 3JeCh Mbl KAK pa3 XOTHUM paccKa-
3aTh, KAK UX MOXHO M30eXa'1b WIH, MO Kpaitueil Mepe, CBeCIH 10
MHHUMYMA. Ycrex rIsHIEBAHUS 3aBUCUT OT JABYX NPHYHUH: YHUCTO-
Ybl 1IOBEPXHOCTHU. HA KOTOPYIO HAKATLIRAKOT OTNEYATOK. U KOH-
KPETHBIX CBOUC1B AuHHOH napTun 6ymaru. [lepsoe obciosireiiber-
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BO 3aBHCHT OT (poTorpadd, 4 BOT
BTOPOC HHOI {4 HENPCACKA3YEMO.
MMeHHO 7TO U AeslaeT Kalpus- ~

HOH B OOUIEM HECIIOXHYIO OIle-

patio. TToBepxHOCTH OUHIIAKOT,

1A TE€JILHO BLIMBIB €€ MbUILHOH —_—
BOJOH HJIH PACIBOPOM CIHPAJIbL- | —\1
HOTO MOPOIIKL., d 3aTeM OI0JIa-

CKHBAIOT, YHCIHUIL TOBEPXHOCTDL

KEJATEJLHO 1OYALIIE.

YroObl  OITISHIIOBAHHBIH H
BLICOXIIIHH OTICUYATOK JIENKO O1-

CT4BANl OT INOBEPXHOCIH, PCKO-
MEHIVIOT B 3aBUCHMOCTH OT cCle-
neuun 3ayoiuBanus Gororpadu-
YeCKOI'0  CJIosl  Iepell HAKATKOM
HpUMEHS L JIOTIOJIHHIEJILHYIO
BaHuy. O/Ha U3 HUX - 2—3-MHHY-
riHast oOpadotka B 5%-M pact-
Bope kapOonara Hatrpusi (0e3B.),
Apyras (Ui cHiabHO 3aaydsien-
HbIX CJIOCB)— I'AKOH K€ pacTBOp,
HO YK€ FHAPOKAPOOHATA HATPHS.

[Mpu padote ¢ ek pUYCCKUM TJIsSHIIEBATEIEM O/THA U3 YaCThbIX
OIIMOOK - €ro [eperpeB, BbI3bIBAOIIMHA HOAIUTABIEHHE U [IPHIIHIIA-
Hue IMYAbCHH. OObIYHO ITO Caydyaercs [P TOBbILCHIIOM Hanps-
KEHUH B CEIH, KOTOPOE MOXHO CHHU3H1b, NOAKJIIKOYHB TIIsdlle-
BATCJIL K CEIH Yepe3 PeryaupoBouHbIH aBroTpaHchopmarop HiH
peociar.

[loae3nnlii comer. He 3adwbigaiime, wmo .noodsvle no00oGNbLIC
MAHURY ASQUE MPEOYIOm CIPOc0co CO0.H00CHU NPABLL.L I.1€KIN-
POOEC30NACHOCIN — IPOBOOKA  QOANCHU  ObliNG  8BINO.INCHA 0€3-
VKOPUBHCNIO, ¢ KOHYbL NPOBOO0E NPOPECCUONd.IbIO 3U0e. 1A,

Ha rasiHieBarese MOXHO CYIIHIL M ¢dorodymary ¢ Heras-
IICBOH NOBEPXHOCTBIO, HE HAKATbIBAsl €€; JUIl 3TOTO HOCTATOYHO
PACIONOKHUTL OTIEUATKH «HA0OOPOT», T.€. 10JUIOKKON K Harpe-
IO IMOBEPXHOCTH.

[ToMuMO BuHH ¢ THAPOKAPOOHATOM HATPHUSA CYHIECTBYET 60J1b-
110€ KOJIMYECIBO PEIENTOB. [OBBIIAIOIIMX KAYeC1BO TAAHLUA H
o0NeryaoNX risHiueBanue. B ¢goromMarasuHax npojaercs crie-
nHaibhblit npenapar KML (kapOokcHMeTHIIEIUIIOIIO03d). KO'TO-
pblii, BIIpoYeM, MOXKHO KYIHThL H B BUAce kiess KMLL B marasunax
XO3SHC IBEHHBIX TOBAPOB. YBeJIHYbIC pa30aBiI€HHC BABOE [1POIHB
YKA34HHOTO B HHCTPYKIMH AJs npenaparta (He kJjes!); cuuTaercs,
Yro MpH IIOM YJIyylllaeTcsl KavecTBO rasiHineBands. [lomorael
00pabo TR O1Teua1Ka (He 00s13a 1ebLHO 1IBETHOTO) B CTAHAAPTHLIX
CTAOMITHIUPYIOIIUX PACTBOPAx /s 1BETHRIX (or1odymar. i



pacTBOpPbl MOXHO B3$TL TOTO-
BBIMH (B COOTBETCTBYIOIIMX Hd-
Oopax) Wiu NMPHUTOTOBUTL CaMO-
CTOSITE/IbHO MO peuentam, Ipu-

BOAUMBIM B HHCTPYKITHSX.
Kak nyume ouucruri no-
BEPXHOCTL C1eKJId i TJISIHLEBA-
Hus? MoOXHO MOCOBETOBa1b Ta-
KOH croco6: CTEeKJI0 MPOMBIBAK)T
CMECLIO (B pPABHBLIX OJISIX) Kap-
H6onata HaTpusa (06€3B.), Mblila U
3yOHOro mopolka. 3aTeM roro-
BST PACTBOpP TE€XHHYECKOIO M30-
uponuiosoro cnupta UIIC (npomaeTcss B MarazmHax X03sUCTBEH-
HBIX TOBAPOB) B PABHOM KOJIMYECTBE BoAbl. Jlyuine B3aTh no 250
MJI TOTO U APYroro. mpuYeM BOJA JOJKHA Obil'b KUMSUEHOH, HO
x0J101HOH. B 73TOH cMecu B30aNTLIBAKOT OAMH SIMUHBIA XKEJITOK,
1IATENBHO OTMBITHIA OT Oeska. CMecH JAFT O1CTOATLCA CYTKH
M CJIMBAKOT ¢ ocajka. YalHyr JIOKKY CMECH HAHOCAT Ha CTEKJO
U pACTUPAIOT JIAJIOHLEO, MOCHIE YEro Ha MOBEPXHOCTb HAKJIAJbI-
BAKOT MOKDbIH OTNEUA10K U TUIATENBHO MPUXKUMAKT €ro (uepes
Oeyro YHCTYR TKAaHb) MJIACTMACCOBOH JNuHeiikoi. Yepes 10-15 4
CHUMOK 32 YTOJIOK OTAENSIFOT OT cTekja. Ecnu Bbl HOJIb3yeTeCh
XOpOIUMM MOJIMPOBAHHBIM CTEKJIOM MOCTOSHHO, MOXXHO PEKOMEH-
JI0BaTh W JIpyrue npoBepeHHble peuenthl. Hampumep, Takoii:
1MATELHO NMPOMBIB CTEKJIO, BBITPUTE €r0 HACYyXO, NPUMyJApUTE
TAJTLKOM U MPOTPHUTE AOCYXa OJAHHUM W3 CJEAYHOLUMX PACTBOPOB:

1) ckunuaap wium yucTbif G6enzun— 100 ma, BOCK HaTypalb-
Hblii -5 T

2) xemub HaTypanbHasi— 100 mu; dopmanuH pa30aBieHHbIH
1+4, 10 mur; ykcycHas kucnota (70%-g)—1 M

Kenub ¥ popMaiMH MOXHO NPHOOPECTH B aNTeKax, a CKH-
NUAap—B MAara3MHax XyJAOXKeCTBEHHOTO (JoH/Ia.

Kax roBopunoch. TISHLUEBATL MOXHO M Ha APYIrux TIaJKUX
MOBEpPXHOCTSAX — MJIEKCUTJIACE, DOMLIINX JIMCTAX LEJLTYJIOU/IA, Jaxe
Ha MO/LI0XKKe (POPMATHBIX MJEHOK. DTH Malepuannl HE C107b
KanpH3Hbl, KAK CTEKJIO. UX JOCTA10YHO OJWH pa3 XOpollo mnpo-
MblTb. 4 MOTOM TOJALKO OYMILATL OT 3arps3HEHWi, HO TJSHEIl Ha
HUX [OJyYaeTCs XYXKe, YeM Ha XOPOIUEM CTEKJIe,

MOPTPET ANA MOPAKA

Xopotyro po1orpaduo MOXHO BBIIOJHUTL TaK. YTO OHA CTAHET
yKpallleHHEM UHTephepa. BaM. HaBepHoe, npUxouIOCh BUAETL B
BUTPUHAX (PO10aTEILE HE COBCEM OObIYHBIE MOp1peTbi. OHU BbI-
1SIAST KaK JIAKOBbIE THKATYJIKUA. OJECTS YYTh BbINYKJIOW [JIa/IKON
MOBEPXHOCTBK) NPSAMOYIONLHOW Wi oBanbHOH (opmbl. Takas
dhoTorpacdus e Oyaer HEYMCCTHOH B CAMOM COBPEMEHHOM HH-
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Teprepe. COenartb ee BMOJIHE 110
CHJIaM  JIIOOOMY  aKKypaTHOMY
thoromobuTento.

Croxetr MoxeT ObITh JIHODOIH,
HO B T4akOoW oTHaelike 0cobeHHOo
BBIUTPBIBAIOT MOPTPETHI U TEH-
3axH. CaM CHUMOK JIOJIXeH ObIThb
0e3yKOPU3HEHHOTO  K44YeCTBA —
COUIIOCIh BCeX OETalieit, Henepe-
I'PYKEHHOCTDb JIETAISIMU H OTJINY-
Has UX 1popaboTka, JJAKOHUYHAS
KOMTIO3ULUSA, XOPOLIMH KOHTpACI, TMOJIHOE OTCYTCTBHE BYAJIH.
Y100bl CHUIMOK XpaHHUJICS JTONbIE (a4 BelIb OH BCe BpeMs OY/EeT Ha
CBETY), €ro cieyer ocoOEeHHO TINATENIbHO OT(HHUKCUPOBATL U
npoMbiTh. Bea Oyayimas KOHCTpYKuusi mpejicTaBiaseT coboit noj-
JIOXKKY M3 HECKOJBKHX JINCTOB JIOCTATOYHO TMJIOTHOTO KapToOH4,
camoit Qororpaduy M BepxHEH 3aIMUTHON NJIEHKH — MACKH.

Macky chenarb JIOBOJBHO TpocTO. Ha 9KpaH yBeIMUUTENSs
BBEpX CBETOUYBCTBH1EJbHBIM CJIOEM KJIaAeTcs odas GpopMaTHas,
MO BO3MOXHOCTH HMU3KOUYBCTBUTEbHAS, IUICHKA, HATPUMED MO3H-
THBHas uin GoTtoTexunyeckas. Pazmep ee moakeH ObIThb HE MEHb-
e pasMepa BCel KOHCTpykuuH, Hanpumep 13 x 18 cMm. B nucte
uepHOH Oymaru WM KaproHa BbIPE3dFOT MAcKy — MPSMOYTOJIbHUK
NpUMEpHO 3 X 4 €M M, BKJIFOUUB JIAMMNY YBEJIUHYUTENS, 4epe3 3TO
OKHO JKCMOHUPYIOT IUIEHKY, HEIPEpPbIBHO IE€PEABUIdsi MAacKy B
pasHbIX HanpaByeHUsAX. Macky AepxaT B Nyuke Jiyded noa oObek-
THBOM OJiMXe K HeMy, TOrJa Kpasi ee TOJIyydrorcs JIOCTATOYHO
Hepe3kuMi. [1posiBUB niieHKy, Bbl NOJyYUTE HETATUB MACKH — [LJIOT-
HOE YEpHOE TSATHO B LEHIPE, MOCTENeHHO CXOAsllee Ha HET 1o
kpasM. C 3TOro HEraTUB4 KOHTAKTHBIM CIIOCOOOM MOXHO Ha
TAKOW K€ IJICHKE OTNe4araTh HYXHOE KOJHMYECTBO TO3UTHBHBIX
MacoK, KOTOpble OyayT 3aumyuiarh u3oOpaxenune. Popmy npo-
3pavyHoOro MATHa M €ro pa3Mep MOXHO B4APbHUPOBATH B 3aBUCH-
MOCTH OT 3aJyMaHHOro croxera. Utobbl neHTpanbHas 4acThb
MAacku ObL1a COBEpUIEHHO npo3pauHoit, ee obpabaTbiBarotl ap-
MEPOBCKHUM OCJIabUTEIEM.

Cyxyro Macky npuknenBaroT k (oroornewatky. [ns storo
HYXEH XKEJIaTHHOBBIN KJIEH; OH Mpo3payeH U HE OCTABJISICT HSTEH.
YToOBl ero npurotoBuTbh, B crakaH ropsueit (70-80°C) Boswl
JTOO4BJISIFOT, HEMPEPBIBHO IIOMEMMUBAsL, |5 I HHUIIEBOMH XeJaTHHbBI.
Korma kena1MHa pacTBOPUTCH MU KJI€H OCTBIHET NPUMEPHO IO
30-35°C, ero uepeianBalT B KHOBETY, OKYHAIOT B HErO0 MACKY H,
BBIHYB M3 DPACTBOPA, CPa3y NPHKUMAIOI IMYJIbCHOHHBIM CJI0E€M
K TaKOMY K€ CJIOI0 CHUMKa. Tenepb HeoOXOoAWMO YIAlUTh BcCe
y3bIPbKH BO3JTyXa; 310 MOXHO CAEJIATH, TIIATEJIbHO NPOKATHIBASA
CHUMOK B4JIMKOM WJIM pasrjlaXKuBas €ro JIMHEHKOH ¢ HEOCTPhIMM
peOpamu. M3aulIKK kejia ’TMHOBOTO Kiies C HAPYXHOH CTOPOHBI
MAcKHU JIETKO YIAJISIFOTCS BIAXHBIM BATHBIM TAMIIOHOM.
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OCHOBa KOHCTPYKUMH COOMpAETCs U3 HECKOJIBKMX JIMCTOB Kap-
roua. CaMplil 6OABIION U3 HUX PA3MEPOM CO CHUMOK. OCTAJIbHBIE
TPHU-4eThIPEe NMOMEHBIIE (HA HECKOJbKO MHJLUIMMEIPOB C KaX/joH
c10poHbl). VX ck1aabiBaloT CTONKOH Tak, uTobbl caMas Goiibliias
Kap10HKa ObLla BHU3Y, HA BEPXHIOI NMOMEUIAIOT CHUMOK € 3alliH1-
HOW MacKoW-neHKkoH, 3arubatoT kpas MAackd Ha oOpaTHYHO CTO-
pOHY HIDKHEH KAPTOHKM H IPHUKJIEUBAIOT MX JIOOBIM XOpOULIO
CXBaTbIBatOWMM kjeeM. (EctecrBeHHo, 410 pa3Mep MACKH JIOMKEH
OBITHb 1IPH 3TOM HEMHOTO DoJibllie pa3Mepa CHUMKA.) PacnonioxeH-
HblE T0JT CHUMKOM MaJleHbKHE KAPTOHKH NPUIAIOT Bcei cOopke
00BEM U BBINMYKJIOCTD.

[MpuMepHo Tak xe noayvyaroT U 0onee MUHHATIOPHbIE CHUMKH
Mo, MPO3pauHON TUIEHKOH. KO10pas 3allMILAET UX OT LapaluH,
BJIALH, aTMOC(hEPHBIX BO3/EHCTBUIN; TAKOH CHUMOK Y/ 100HO B3fThb
B TOXOJI, ITaBaHWe HiM dkcneavuuio. OH He 1ouile 0ObIYHOM
dororpadun, e 3arpaznuseTcs, a eciM U 3arpa3HUTCS, TO €ro Jerko
npoTtepeTb. OH TOXe OJIECTUT, KAK 3€PKAJIO, NMOUTH HE BBLILBETAET H
1IPOUEH HACTOJIBLKO, YTO NMOPBATh €I 0 CNYYAHHO NMPOCTO HEBO3ZMOK-
Ho. Tak ob6pabaThIBAIOT HE TOJBKO XY/10KECTBEHHbIC W NMaMs I'Hble
CHUMKH, HO M TEXHHUYECKHE, KOTOPhIMH I[OCTOSHHO TNPUXOAUTCS
110NIL30BATLCA B CIIPABOYHBIX 1IeAsAX Ha paboTe.

Y106m1 caenatb 1akyro drorol paduto, olnevataiie orodpan-
HBI Hera1uB (YepHO-0esiblil UK 11IBETHOMN) Ha' rasiHleBoi Oymale ¢
r1a/IKoi noBepxHocThlo. O6paboiaiite 0ObIYHBIM 0Opa30M. HO HE
3ay0JMBaiiTe CHUMOK. DT0 BaXHO /1715 1IBETHBLIX OTIIEYaTKOB. J1j18
KO1O0PBIX 3ayONHBaHKE MO PEXHUMY NPEIVCMOTPEHO B NOCJIETHEH
cTabunnzupyrouleil Banie. 3aMeHUTe CHIIBHO AyOsiiue ctabuiusa-
1opbl (¢ 37%-M GOPMAAHHOM WIHM KBACIAMH) CJICAYIOILMM, DoJiee
MSATKUM DPelienTOM:

Jdunarpuesas conb ATA 21
Aunrnapodocdar xas 4r
Muapodgochat natpus 1.5r
Onrnyecknit o10enuBatTeb 41
[Tapadopm (TPHOKCHMETHICH) 10r
Mnuepun 30 M
Bosta ol a

B kavecTBe onTHUECKOro OTOENMBATENII MOXHO B3ATh JHOOOM
JIIOMUHECUEHTHBIA Oenbiii kpacutenb (OOB-2132, penrokc, Xakko
M Ap.), a4 ecM UX HET, MOXHO BOOOIIE UCKITIOUYHTL MX U3 pelientd.
Bmecto mapadopma MoxHo B3aTh 10 mn dopmanuna. dautenn-
HOoCTb 00pudboTku npu 20°C okosio 10 MUH, IPOMBIBAlb MOCJE
9TOH BaHHBI IIe HYyxH0. YepHo-benble CHUMKH MOXHO He crabuiu-
3UpoBaTb, a JJS TOBBIEHHA 3JACTHYHOCTH oOpaboTath B
3-5%-M paciBope riMuepuna 3—6 Mui.

3aTeM BO3bMHTE JHOOYIO CTapyH MJIM 3acBeueHHVIO dopmart-
HYIO TUIEHKY (J1yullie €3 IPOTHBOOPEOJIBHOTO C105). OTPUKCUPY i~
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TE €€ B KHCJIOM (HKCaKe W TIatesbHo npomoiite. Ocobetio
MOAXOAST PEHTIEHOBCKHE TUIGHKM WIM LIO3WTUBHAs 1ueHka. Ecnn
TUIEHKA 1OKPbITa 3MYJILCHEH ¢ 00eMX CTOPOH. €€ HYXHO CMbITh
€ OJHOM U3 CTOPOH ropsiueld BOJIOW MJIM CUMCTUTD IETKOH. Y 100110
BOCIIOJIL30BATBCS AYHIEM, & YTOObI He 110CTpajajia 3MYHbCHS
U ¢ JIPYTOil CTOpPOHBI, MAOTHO LPUXMHUTE IUIEHKY K Kadero. TTo
pasMepy IJIEHKa A0JXHa Oblrb 0OJbINE CHUMK4. KaKk M B Tpe-
JbIAYIIIEM Cllyudae.

MoOkpbIil OrnevaTok npukaralTe WM TUIOTHO MPUXMHTE K
HOATOTOBJIEHHOH 1IJIEHKE -~ AMYJILCMOHHBIMM CIIOSIMHU APYT K APNTY.
TIHATEJNLHO YCTPAHUB BO3JAYLUHBIC 1Y3bIPLKU. 371eCh MOXHO
000HTHCHL M O3 KENAaTUHOBOTO KJjlesi, TaK Kak cj1abo 3anybiienHnie
3MYJIbCHOHHbBIE CJIOW B IIOCKOM BMJIE XOPOILO CKIJIEUBAKTCS APYT
¢ JipyroM. Eciay nmpovyHOCTH TAKOI'O CKJIEMBAHMS 1OKAKETCH Bam
BCE K€ HEJOCTATOYHOH, BOCMOJIb3YHTEChL >XEJTATUHOBBIM KJICEM,
O KOTOpPOM Mbl yxe€ TOoBOpuJM. Becb ecuie MOKpbIH «caHIBUY»
LIOJIOXKUTE HA HECKOJILKO clloeB OyMaru. kortopasi OyieT BIHTbI-
BAThb BJIATY, IPHXKMHUTE Ipy30M M BbicyinuTe. Kylure B Marasue
KaHLUTOBAPOB KJIEHKYHO aleTaTHYIO TUIEHKY, KOTopasi 1IPUMEHSIETCS
JUISL 3ALMTHl KHUXKHBIX 00JIOXEeK W apyrux nenei. Korga cHUMOK
BbICOXHET, NMPUKJIEHTE 31y TMJIEHKY CO CTOPOHBI MOJUIOXKH. aKKy-
paTHO 0bpexbTe OPUTBON M3JIUILIKK OOEHX MJIEHOK. U BBl MOJIYUYNUTE
3aMPECCOBAHHBIA MeX/ly ABYMsl TNJIEHKAMH OTMEYaTok, obJafaro-
UIMH BCEMU TOCTOMHCTBAMH, O KOTOPbIX TOBOPHUIIOCH BBILIE.

3a60THTBCSA O 11OBBLIIIEHUM COXPAHHOCTH BalllMX CHUMKOB Clie-
JlyeT HEe TOJbKO 10T/Ia, KOIrjila Bbl COOMpAETeCh B YBJICKATEIBHOE
nyTellect BUe WK reoJIoTHUeckyro skcnenuuuto. Jlaxe uepHo-Ge-
Jible M300pakeHus MOIMArOTCsl BPEMEHH, M 3TOT 1IPOUECC Ouelb
ycKopsercsi, eciim 1pu oOpaboTKe Bbl IBITAJTUCL CIKOHOMUTE
(hmkcax WM yCKOpM1b TOT WJIM MHOH 1pouecc. Henonnoe ¢ukcu-
pOBaHME M HEAOCTATOYHAS MPOMBIBKA 110CJI€ HETO - IJIaBHbIE NIPU-
YuHbl Bamux Oyaynmx oropueHuit. Cepebpo—Merann Oiaropos-
HbIH, HO H OHO HE BBIJIEPKUBAET BO3JACHCTBUS CJIOKHBIX CEPOCOAEP-
KallMX COEJAMHEHUH, OCTAIOLLIMXCS B HCY/IOBJIETBOPUTENBLHO OT-
(PUKCUPOBAHHOM M NPOMBITOM 3MYJILCHOHHOM cioe. lloatomy
M300paxxeHus, peHA3HAUEHHblE IS JIOJITOBPEMEHHOTO XpaHe-
HUs, PEKOMEHAYIOT (UKCHPOBATL B ABYX PAaCTBOPAX: LIEPBOM — Hac-
TUYHO 110paboTaBIEM, U BTOPOM —0e3yKOopHu3HeHHO cBexeM. Ilo
Mepe UCTOLLEHUS BTOPOH pacTBOP JIEJAIOT NMEPBLIM, @ BMECTO HETO
roToBsiT HOBBIIH. POTOOTHEYATKH. U3 OYMaXHOH 110/ TJI0KKH KO0~
pPBIX OCTATKH (PHKCakKa BBLIMBIBAIOTCS OCOOEHHO JOATO, MOXHO
JIONOJHUTENBbHO 06paboTaTh B pacrBope, pa3pylIARONEM THO-
CyJib(paT-uoHbI:

Boaa 775 ma
[Tepokcun noaopona (3%-it pacreop) 125 mn
Bosuniit pactBop ammuaka 3%-it 100 Mn




PacTBOp roToBAT nepe;1 UCHOAL3OBAHUEM. XOPOUIO IPOMbIThIE
OTneYaTKH 00pabarbiBatOT 5-8§ MHH M 3aT€M CHOBA TIHATEJLHO
npombiBatoT 15-20 MuH. PacTBOp OTHOCHTENLHO ObICIPO UCTOIA-
etca, B | 1 MoxHO oOpaboraTh He HoJiee 25 01NEUATKOB paA3MEpPOM
13 x 18 cM.

Ha cepebpo n3006paxenus BIUAIOT U AKTHBHBIE Ta3bl, COAEPXKi-
IIMeCs B COBPEMEHHOM 3arpsa3HeHHON arMocdepe 0OILIIUX ropo-
joB. K 3awmre n3obpaxeHus JOMOJHUIENLHBIM JIAKOBBIM CJIOEM
YacTO NPUOEraloT NPH APXUBHOM XPAHEHWH ILJIEHOK U OTKPBITON
JKCHO3UUMU OTIEYATKOB. Paznuunble Npo3payHblie 3a1UTHBIE JTAKH
IIPO/IatOTCA B Mara3uHax TOBAPOB /S XYJOKHHKOB, HO TAKOH JIaK
MOXHO MPUTOTOBUTL W caMuM. [Ang sToro cmemmusaror 50 M
BBICOKOKAYECTBEHHOTO (HE OJTWUJIHpPOBAHHOro) Oenszuna, 50 Mn
CKHIIWJIAPA. 5 T OYHILIEHHOTO (KeNaTebHO —0eJioro) Bocka U S Mn
HAaTYpanbHOH OJIM(bI. XOpOUIO 3AINUIAIOT IMYJILCHIO U JitoOble
OecuBeTHbIE HUTPONAKU. ECM Bbl XOTHTE MOKPLITL JJAKOM (poTo-
IUIEHKY, MOXHO 110COBETOBATL TAKOH perient:

Ka3eun I5r
Ancrton 70 r
TeTpabopat HaTpus 4r
dopmaaun 4 M1
Boaa 200 Ma

Ha oTneuatku jak HaHOCST MATKUM TAMIIOHOM M pacIuparoT
PABHOMEPHBIM CJIOEM 10 IIOJIHOTO BbICBIXAHUSA (OKOJIO TIOJIyYaca
IUISL [IPUBEACHHOrO pelelTa Jaka), 1oc/ie Yero noJupyroT CyKOH-
Kol Wi dnanenesoi Tpsanouko. Ha Sonbilive noBepxHOCTH JaK
yA00HO HAHOCHTBL U3 NYJILBEPU3ATOPA HJIK U3 A2PO30JIbHBIX YIIAKO-
BOK.

CHMMKH, KOTOPBIMH Bbl XOTHTE YKPACHTL HHTEpLEp. Jyulle
IIOMECTHTL B 3acTekjeHHyw pamky. Muoraa GepyT naxe iBa
CTeKJIa, MEeX¥J1y KOIOpBhIMHU IloMelnaroT dotorpaduio, a TOpIibl
TAKOI'O «CaHBHYA» OOKJIEUBAIOT JIMIIKOM JICHTOH WM TUIOTHOM
Oymaroii. [lonobnas no4yiu repMeTnuHas 3a/leJKa rapaHTHpyer
OYeHb BBLICOKYH CTOHKOCTBL uepHO-Oenbix U300paxeHHH. OAHAKO
IIBEIHbIE BCE € MOTYT CO BPEMEHEM BBIUBECIU MO/ BIUSHHEM
ceera. IlooToMy Bce UBETHBIE OTHEYATKU CJeAyeT XPaHUTh B
aLOOMax WAH B TEMHBIX [AKETaX, & 0COOEHHO lleHHbIE LBETHBIE
JIMAMO3UTUBBI B pAMKax C IByMs CTEKJIAMH, IIOMEIIEHHbIX B
IVTOTHO 3dKPbIBAIOILHECS [IJTACTMACCOBBIE Nenabl. O/1Hako creny-
€l HMEThb B BUAY. YTO €CJIM CTEKJIa CJIMIIIKOM TOJICTBI, TAKHE PAaMKH
MOTYT «3aedaTb» B COBPEMEHHBIX ABTOMATHYECKHX JHAIPOEKTO-
pax.
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FAPAHTUAR YCNEXA-OOTONrPAOUNYECKWE NPOBDI

B Hayane KHUTM MBI CpPaBHMJM MyTh K XOpPOIUEMY CHUMKY C
LENOYKOH, KaXI0€ 3BEHO KOTOPOH NMPOYHO COEAMHEHO C COCEIHM-
mi. K ueny MoxXHO NpUHTH, BBITAHYB LENb B MPSAMYIO JIMHUIO UJIK
Xe NpHaaB el NOBOJILHO NpOH3BOJbHYIO dhopMy. [lepBriit nyTh—
9TO CKpynyje3Hoe coOofeHHe YCIOBHM KaXIOro I3Tama, 4To
NpOCTO B pPACCYXXIEHHUSX, HO BeCbMa TPYJHO HA NPAKTHKE. Mpa-
BMJIbHAS 3KCIO3ULINS — CTAHAAPTHOE NPOSBJICHHE — HOPMaJibHAs Te-
4YaTh— CTaHAapTHas oOpaboTka no3utHBa. MMeHHO Takas mocie-
J0BaTeNbHOCTD 3TANOB 3aKJ14bIBAETCS B COBPEMEHHYIO, Bce OoJiee
ABTOMATHU3NPYEMYIO CHCTEMY MACCOBOTO OOCNYXHBaHWS Hacelie-
Hus. CucreMy, pacCUHTaHHYIO Ha 00paboOTKy MHUJIJIMOHOB IJIEHOK,
OTCHSATBIX JIFOJAbMH, KOTOPBIE 3a4aCTYIO JIMIIbL OYEHb NOBEPXHOCT-
HO O3HAKOMJIEHBI ¢ TauHCTBaMH ¢oTorpadun. Cuctemy, obecne-
YMBAKOILYEO MEY4aTh COTEH MUJUIMOHOB (POTOCHUMKOB Ul 3THX
moaen. CucteMy, Cyrb KOTOpPOH CTO JieT TOMY Ha3al BbIpA3uJI
cozdalelib OJHOW M3 kpynHeHmunx ¢oTtorpaduyeckux ¢upm B
mupe: «HaxMuTe KHONKY, MbI CAEJlaéM 3a BAC BCC OCTAJILHOE».
CoBpeMeHHas TeXHHKa NO3BOJISET OCYIHECTBUTh TAKYIO CHCTEMY
C JOCTATOYHO BBICOKOM CTEMEHBIO HAAECXKHOCTHU: aBTOMATHYECKas
doTokaMepa 00ecneuUT B CpPeAHEM TPABHJILHYIO 3KCMO3HUMIO
M CAENAET BNOJHE NPUEMJIEMBIH NO TrJlyOMHE PE3KOCTH CHHMOK,
BbICOKONIPOHU3BOAUTEIbHbBIE NPOSIBOYHbIE MAIUWHBI BbIAAAYT CPEl-
HUH HeraiuB; aBTOMATHYECKMH 3JIEKTPOHHBIH TMPUHTEP CO CKO-
POCTBIO AECATKOB OTIEYATKOB B MUHYTY, KaK U3 NYyJEMETA, BbIOpO-
CUT CpeOHE-CEPEHBKYIO «KAPTOUYKY», XOTS OHA MOXeT ObITb U
uBeTHOH. HenpepbiBHBIA, XOpOIUO OTJ1aXXEHHBIH NMPOLIECC CKOPOCT-
HOTO M3rOTOBJIEHHS CHUMKOB «HA TaMSTh» -3TO BbINOJHEHHE
OYeHb BAXKHOW 3aJayy yIOBJIETBOPEHUS NOTPEOHOCTEH MUIJIHNO-
HOB. B TO ke BpeMs M3 3ToOro mpoiuecca BblNajla OYeHb BakKHas,
nanboJiee npuBieKaTebHAs CTAAUs — BO3MOXHOCTb paboThl CBOH-
MU PYK4MH, YAOBIETBOPEHHOCTh COOCTBEHHBIM TBOPYECTBOM, pd-
JOCTh OINYILUEHHS OT CO3JAHUSA €CJIM 1€ IeJEBpa, TO XOTS Obl
xopoueit poTorpaduu, B KOTOPYIO BJIOMKEHBI MU MOHUCK, U 3HAHMSA,
M 4YacTHUYKa OYILH.

Tort, gns xoro doTtorpadus —cepbe3HOE yBICYEHUE, HE OTKa-
XKETCA OT TPYIHOCTEH W npesiecTed ee «KyxHW». JIMYHBIA ONbIT
HUYEM HE 3aMEHU1b, 4 CAMBIH MYTh NPHUOJIMKEHHS K UIEaNy MOXHO
3HAYUTEJIBHO YCKOPH1b, B3sIB Ha BOOPYKEHue MeToa (oTorpa-
¢dbuueckux npod W ux aHanmza. I[lo cytu mena, mns ¢doTtorpada
BJIYMYHBOTO 3TO NEPEXOH OT «METOAa» CliyyalHbIX yJay K BIOJIHE
npodeccuoHaNbLHOM paboTe «HaBepHsKa», OT OecnpHieTbLHON
CcTpenbObl B «Oesblif CBET» K NOYTH TapaHTHPOBAHHOMY MOpaxe-
HUIO MUIIECHHU.

Meton doTtorpaduieckux npod mnojeseH H B YNOMSHYTOH
ABTOMATH3INPOBANTION cucTeMe. Uneanbuasi B 1eopHH. ona Ha-
YUITAET «TIPHXPAMBIBATLY Ha npakTuke. CAUIIIKOM MITOTO Iicolipe-
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Ox yx 2TH npo6Hl. .. Ho xe 3abyaeTe,

4TO 3TO caMblil OLICTPBLIA W HAAEXHDLINA

crnocod HayunThes xopouio doroipa-
¢uposaTs!

JiesIeHHOCTEH, HETOYHOCTEM

WM OTKJIOHEHMH OT Huaeana

CONMpPOBOXAAET KaXAblil 1uar

MajooneiTHOro  ¢dororpada.

K cuacTblo. B cpeiHeM BCe 3TH

OTKJIOHEHUs 0oJsiee UJIM MeHee

KOMIEHCUPYIOT ApYr Apyra,

HO HMHOTAa MOTYT H OCHOBa-

TeJbHO mojaBecTH. WM. kak Bo-

JUTCS, Yyalle BCero 3TO NpPOUC-

XOIUT UMEHHO C CaAMbIMH PEJKMMH. HENNOBTOPUMBIMU CBEMKAMU
B OTIMYCKE, HHTEPECHOM TMOXOA€ WM TYPUCTUYECKOH MOEC3JKe.
3aTBOp MOCAYXHBIUETO He OAMH roa ¢oToannapata HETOYHO
oTpabaTbiBaeT BbLACPXKKY, OaTapeiika 3KCIIOHOMETPA yCnesa «Ioj-
CeCTb», MJEHKA KYIJIEHA 3a MOJIr0Ja M NMOTepsja, YBbl, KAKYIO-TO
JOM10 (4 KaKyr0 HMEHHO — HEM3BECTHO) NepBOHaYaJbHOW YYBCTBH-
TeJIbHOCTH, KOoTOopas Obijla yka3aHa Ha ynakoBke. U BoT nonstue
«MpaBUJIbHASI 3KCTIO3MIIUS» YK€ HE COBMAAaeT ¢ peasbHOH, XOT
Bce HeoOXxomMmble IS Hee YHCJIOBble TOKa3zaTenw Kak Oyaro
¥ BblaepxkaHbl. IlpH caMOCTOSTEJIbHOM NPOSIBJACHUU HETOYHOCTH
TOJILKO YCHJIMBAIOTCA. PeakTHB HeHa nexallero Kkayectna, OlUub-
K4 B M3MEpeHun obbeMa BOJbI, HETOUHBIA TEPMOMETP, ClayuaiHOe
BpAlllCHHE KATYIIKH (HE FOBOPS YXe O HEeCTaHAApTHOM pelenTe
NPOSIBUTENS) NIEJAOT COBEPHIEHHO HEeAONYCTUMOM Heonpejaeen-
HOCTb B NMpPOJOTXUTENLHOCTH 0OpaboTku. He yauBuresiblo, uTo
(OTOMOOUTENH TAK YACTO XaJYIOTCS HA HEraTHUBLI—JUOO KOHT-
pacTHbIE ¥ HEMpPO3pauHble 0 YEPHOTHL. JMbOO Onekyble. Kak pas-
OaBJjIeHHOE MOJIOKO. Ne4aTh C KOTOPbIX HU MPU KaAKUX YXULIPEHUSX
HE JIAeT XOPOILUEro, COYHOTO, ¢ MPOPa0OTaAHHBIMH JIETAJISIMU OTIIE-
yaTKa. 3aech MeTo/ mpol Takxke NMO3BOJHUT OBICTPO CNpPaBUTHCA
¢ omubKaMHu,

TakxuMm oOpa3oM, nosb3a NoAoOHOr0 MoaAxoAa, NO-BUANMOMY,
oveBHIHA. TONbKO BeYHAs CINEIIKA, HEONPABAAHHOE XeJalnue He-
MEAJIEHHO TOJYYUTb pe3yabTaT, AaXe Cayyailnblil 110 KayecTBy,
npuBbIYKA paboTaTh «HA aBOChx MOTYT OBbITL BBIABUHYTHI B
KauecTBe «IPHYHI» JIEJAThb HE TaK, KAK ITO KAXKETCS Pa3yMHBINM.
ByaemM Hanes1Lcs, 4TO Bce CKa3aHHOE yOedauT YMTaTens B3sth 1d
BOOPYXEHHE CTOJIL ToJie3Hbli MeToN thoTorpapuueckux npod
¢JIMIICTBEHHDbIH, KOTOPBIH Aaxe B npodecCHOHANLHOH NpaKTIKe
rapaHTHPYeT BBLICOKHE Pe3yJIbTaThl.

UYTto xe rakoe «pororpaduueckne mnpodbi»? DTo. mpex e
BCEro, IpoBepka o0OpyAOBaHHUS. MATEpHUAsIOB H OCHOBHBIX IIpHe-
MOB Baleii paboThI.
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Kak Obl THIATEAbHO BBl HH BBIOMpAIHM IKCMO3MIMIO, DTO HE
NOMOXKET, €C/W Bbl [OJb3YETECh HENPABUILHBIMU UCXOAHBIMHA
JAHHBIMH. A TexHHUKd 00pabOTKU H nevaTv MO/DKHA ObITE Y BAC LA
TAKOH BbICOTE, YTOOBI [PABUILHO AJKCIIOHUPOBAHHBLIA HETaTHB
MOXHO ObLIO B KOHSYHOM CYeTe HPEBPATUTH B BBICOKOKAYECTBEll-
Hyro dororpaduro.

B ocHOBY Bcex npo0 KIajeTcsl HOJyUeHUE TaK Ha3bIBAEMOIi
IKCMOHOTPAMMBI  HECKOJILKHX KaJPOB OJIHOTO W TOFO ke CHOKETa
(MO0 BO3BMOXHOCTH OJU3KOI0 K OOBIYHBIM CHOKETAM BAILIUX Che-
MOK), CHATBIX B OJIMIIAKOBBIX YCIOBUSIX (OCBEIICHHUE, TOYKA ChEMKH.
ATIIAPATYPA), O C PA3HBIMU IKCIMTOIHUWSIMHU, OTIMYAFOIIMMHCS KaK
B ClOPOHY YMECHBILCHHUs, TAK U B CTOPOHY VYBEJIMYEHUS] OT TOH.
KOLOPYHO AMKTYET BAM 3JKCMOHOMETP WIM KO1OpPYHO BBl CaMH
CUMTAETE «IPABUILHONW». YHUCTO TAKUX KAZPOR ¢ OT/IHYAIOLIUMHUCS
IKCHOBMUMSAMH B 3dBUCHMOCTU OT 3aJdUd U TILA1€JbHOCTH Bbl-
O HEHWs POoObl MOXKeT ObITh JIHOO MeHbIle, THOo Oonnine. Kak
MUHUMYM ISl 3KCTIOHOTPAMMBI IOCTATOYHO ‘1peX KaJApOB - He10-
HKCIIOHUPOBAHWE 11l OJIHY CTYIEHL (T.€. OAHO JEJIEHUC BBLICPKKH
WK auadparmMbl), HOPMAILIAS IKCTOZHLHSL. TIEPEIKCIIOHUPOBUHHC
1a OJIHY CTYTEHb. B MaKCcUMyMe OHA MOXKET COCTABISIIL HOC.IC10-
BATENLHOCTDL W3 CEMHU-ACBSTH KaJIPOB C OTKJIOHEHUEM OT NPUBU.ThL-
HOM HKCHO3UIUH 1A LBE-1PU CIYIEHU, UHOIAA C ILIATOM B 10.1-
CTYMEHH.

Euge HarjisigHee pesyibla bl aHAJIU3A HOJIYUAROICS HA 1(BETHOM
o0pdalnaeMoii MneHke, rjie BCe OTKIIOHEHHs TMpOosBIsiolcsa 00.ice
pe3Ko, ueM y yepHo-0Oenoro Heratusd. Tlocne monioit o6paboTky B
NPUHATBIX BAMH YCJIOBHSX Bhi 1MOJYYUTE HUCYEPIBIBAKONTYIO HIIOp-
MAIUIO 0 TOM, K4K HY’)KHO CHUMATL, 4TOOBI Ha JAHIIOM MaTepuaie,
C JAHHOW amapaTypoil U 1pu JaHHOH oOpadolKkec CHUMOK 110-
Jyuwics omuMaibHbiM. Kak yaoOHee ciesnatb 14KHE IKCIOHO-
I'paMMbl —jieio Bainedt uzobperaresbHocTu. Ha cranaapiuoil 3a-
psAKe Y3KOH MJEHKH 110C/e KaX 0N MOCIea0BATETLHOCTH MOXKHO
OCTABJIATL JIBA NMYCTBIX KaJIpd, dKKYPATHO OTMEPATHL AJMMHY TAKOH
OKCMIOHOTPAMMBI M pe3aTh IJIEHKY B TEMHOTe. DTO HE OueHb
yA00HO, HO, NIO OIBITY aBTOPA, BNOJIHe npuemMiemo. flpu 6oib-
1IOM 4HCJie Mpo0 WIW 1PW 3HAUYWTENIbHOH JJINHE KaXJA0H U3 HHX
JIydile 3apsSUTh HECKOJILKO OTAENbHBIX KACCET KOPOTKUMH KYCOU-
Kamu 1wieHku o 10-12 kaapos. Hupokyro nenky yodHee 6paTh
1O POJIMKY Ha KaXAyto 1pody.

Iloaesuwlit coBeT. Dxcnonupys npodsl, Hukozdd He Ho.laodaii-
mecb Ha 800 NAMAMb U MWAMEAbHO 3dNUCHISAIING B
yeaosud, Heodxodumele 044 HOCACOVIOWel udenmugurayuu
Kaodpos. Dmu 3anucu 0)0Vm CO8EPUICHHO HEOOX00uMbl Npu
anaause pe3yavmanos. Has 3aHumarnwyuxca 6 Homorpyicke
MOMNCHO PEKOMEHO08AMb  306CCMU 049 MAKUX 3aNUCe Che-
YUAILHYIO  mempadb, Kyod GROCICOCMsUN  6K.1AOLISUIONT 1l
OOPUOOINUHHBIC IKCHOHOPUMMDBI.
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Mrak, npoObl 1103BOS I B IIEPBYHO OYEPE/Ib IIPOBCPUTL OCHOB-
Hble npueMbl Baiueil paboTel. BhibepuTe Ccrokelr 1pH AlIEBHOM
OCBCHICIUH. HO HI¢ NMPU HPSMOM COAHEUHOM CBE1C, YI00ObI Cro
AMAIA3011 APKOCTei 11e ObLT Ype3MEPHO BLICOKUM U YKJIAIbIBAJICS B
npeiestbl hororpaduueckoi WUPOTLI OOBIYIIBIX MICHOK (pa3nuua
MEXKAY CaMBIMU CBETJBIMU H CAMBIMH TEMIIBIMH YUdCIKaMHU.
KOTOPYIO MOXIIO 3aMEPHUTh IKCIIOHOMETPOM, AOJKHA COCTAB.ISITL
HATL-1UECTL  clyneneilt skcno3unuu). OnpeaciauTte HPABUULHYEO
IKCIIO3HLHMIO DTOTO CHOKETA TaK., Kak Bbl OOBLIYHO Hro Je:laeTe.
u chororpaupyiite ero B COOTBETCTBUH C PE3YJIbTATAMU 310TO
samepa. s Takoil oaunouHol 1npoObl TpedyeTest 10JIbKO O/1HH
KAaAp. €€ MOXHO CHAEATL 114 YK€ 3apSKEHHON B alnapar ILIeHKe,
O0paboTailre NjeHKY B CTAHAAPTIIOM (IJIs1 BAC) PCKUME U ClCHaM-
T€ HAMJIYUITIMI BO3IMOXIIBIH OTHEYATOK € 3TOrO HEraluBd., 1OJL3Y-
ACb OOLIYHO NMpUMEHsieMOl OyMaroii U peuentypoi. He tpuberas
K M4CKMPOBAHHIO MJIM BIICUATBIBAIIMIO 1IPU yBeauueHuu. Eciu B
o0oux Kpalnux M0 IUIOTIIOCTH Y4ACTKAax H300paxenus (SpKux
¢BETAaX U rny0OKHX TEHsIX) JTOCTUTHYTA XOPOIlds Nepeaada 10Hab-
nocre M erasiel, MOXHO CKa3dlb, YTO ¢ BAalllcH TECXHUKOM
obpabdoTku W neuatu Bce B nopsiake. Ho ecnu oanospemcnioit
nepe/laud  etajicii B 0O0OMX yuwacTKay OOUTLCS 1€ Vae1cs.
31AYMUT, YTO-TO HC TAK JUOO ¢ YYBCTBHTENbHOCTHIO MICHKH. JIMOO ¢
obpaboTkoit. [Tpoaenaitie noaodHbIN ke o1bIT ¢ 0OJICC KOHIPact-
HbIM CHOXKE10M, JHAIA30H SPKOCTEH KOTOpPOro (paslMLa MKy
CAMBIMH CBETHBIMI M CAMBIMM TCMHBIMH 1€ IUJISIMH) COCTABIISET
ceMb CTyIeHel auadparmbsl wian BeLepxkKH. Tlienka cnpaBuTces
¢ TAKMM KOH'TPACcTOM 0€3 TpyJia, OJTHAKO VIS 1IEYa'1H HA HOPMAl-
1ol OyMare 1o ywxe 1npeaci.

Ecnu oTtneuartok croxela ¢ MHTEPBAMIOM SPKOCTEH B 1STh-
IIECTL Clynetiedl JKCIO3AIMU 1ONYUUIICS HEYIOBJIECTBOPUTECHLHBIM,
HYXHO UCKATBh HpuUuMiy. LcaH. nevyatasi ¢Bela (CaMble 1CMHLIC
JIETANH HETATHBA) «HOPMAIBHOY. BbI MO,1YYA€1€ JIETAIUPOBAHHbIE,
110 CJAMIIIKOM CBETJIbIC TellM. TO HCFATHUBY HCAOCTACT KOHIpact-
noci1i. BUHOI 1ToMy MOTYT OBITL HCAO,1EPXKKA HIH HE0NpOosBiic-
nue. Ecnu. HaoOOPOT. lLipU HOPMAJIbHBIX CBETAX TEHH UYEPHCHOI
H TEPSIIOT JIe1a7H, 10 HETaTUB CAUIIKOM KOITPACTCH, 310 03HAYAET
HCPCICPKKY MM 1EPENPOSBIIEHHUC.

[Moiiaem paibiue. OTIHYATL HEXOAEPKKY OF HENOIPOSBICHHS
UM LIEPCAEPXKKY OT IIEPENPOSIBIEIINS HE TAK MPOCTO. OCOOEHHO
KOF/14 OTKJIONeHUe NIeBeJINKO, KaK 00bIuII0 U ObIBaeT y hoTorpada
JOCTA'TOYHO ONBITHOrO. Jlydile 11a44Th € NIPOBEPKU 0OOPY,/10BUIIUS
M NpUEMOB pdabO1bl, B KOTOPLIX, MOXET ObITb. W 3AKJIHOUCHA
OMIMOKA. DKCIO3MUMS AOJDKIA OblITh O0Jiee UM MEHee BEPIIOi,
BeIb MPEAHOJATAETCs, UTO 3KCIOHOMETP HCIPABEH, a KOUTPAUC]
(MIITEpBaJl SAIPKOCTEH) CrOXE1a He CIMIIKOM BeJHK. Ecin ecin
1I0JIO3PEHUE, UTO IKCIIOHOMEIP paboTaer NETOYHO, CpABIUIE €ro
¢ IpYrdM, a4 HHOTJA M C HECKOJIbKHMH cpa3dy (Ionpocure y
3HAKOMBIX (oTorpados). Takas B3aMMHAs I[IPOBEPKd 3KCNOHO-
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METPOB Bceraa noJjie3Ha. HenpaBunbHas JKCHO3MIMA Ha MJIEHKE
MOXeT OBITb CBS3aHA TAKXE C HENPABUJIBLHBIM MOJIb30BAHUEM
IJKCNIOHOMETPOM M HENpPaBHJILHOH OTPAabOTKOH BLIACPXKEK 34TBO-
poM annapata. [lpoBepbTe, NpaBHJILHO JIH BBl JIEPXKHUTE IKCIO-
HOMETp. HE 3aropaXMBAETE JIM €r0 OKHO. HE MOMAJAI0T JIM B HETO
LpsAMBIE JIYYd OT MCTOYHUKA cBeta. Ecnm geslaetcs 3amep «Io
OCBELIEHHOCTH», T.€. C PACCEMBAIOILEH HACAAKON HA IKCIIOHOMET-
pe. HanpaBJsidTe ero rjia3ok, 3aKpbIThlil pacceMBaTesieM., B CTOPO-
Hy oObekTHBa doToanmaparta, a He UCTOYHHUKA CBera.

OnHako 0oJjice BEPOSTHAS MPUHYHHA OLIMOKH — HECOOTBETCTBHE
YCTAHOBJIEHHOH YYBCTBH'1€/IbHOCTH IUJICHKH c€ peajibHOH 41yBC1BH-
T1€JILHOCTH U OTKJIOHEHUS PeXHUMa oOpabOTKH OT ONTHUMAJILHOTO.
CayyafHbIMM MCTOYHUKAMH OLIHOOK MOXeT ObIThb HEMpPaBUJIBLHOE
CYM1bIBAHHE MOKA34aHUH 3IKCNOHOMETpPA, COOH B YCTAHOBKE BbI-
NepXKU UM auadparmel, HenpaBUJIbHOE cpabaTbiBaHUE aBTOMaA-
THKM B aBTOMATHYeCKOH KaMepe, HeHCnpaBHbIH TepMOMEITp MM
rpybas owHOKka B yCTAHOBKE BbiAepKH npH neyatu. OObIYHO NPH
COBCEM HEyJa4yHOH npode NpPUXOAUTCH MOCAENOBATEIBHO NPOBE-
pAaTH Kax bl mar. OTKIOHeH!s B 3kcno3uiMy Ha 20% B yepHo-Oe-
Joit (ma, moxanyid, U B LBeTHOH) dororpaduu npakTUYECKH
He3aMeTHBI, MO¥IOMYy rpybas Ikcno3uliMoHHas oilnbka OniBael
CBSi3aHA HE C HECKOJILKUMHU MEJIKHUMH, 4 ¢ KaKOH-Tubo OJHOM, HO
rpy6oif norpeuiHOCTLIO B yKa3aHHOM nepeyHe. CyllleCTBEHHO
«BpATb» MOXET UCMOJb3yeMbI B Ballleil MPAaKTHKE TEPMOMETP.
Ecnu oTKjl0HeHHe HAa OOWH rpanyc, ocoOEHHO KOorga OHO HOCHT
CHUCTEMATUYECKUH XapaKTep. HE CTOJIb BAXHO, TO NOTPELIHOCTH
B 3-4 rpaayca (BO3MOXHAas y TEPMOMETPOB HEBBICOKOTO KJlacca)
NPOSBJIAETCS YK€ JOCTA10YHO 4eTKO. ABTOMATHKY KaMepbl rpybo
MOXHO MpOBEPHTHL, CPAaBHUB paboTy 3aTBopa ¢ paboToil 3aTBOpa
Kakoro-nu6o apyroro annapata. OTKJIOHEHHe YYBCTBHUTEJBHOCTH
MJIeHKH OT HOMMHAJILHOM BClpeyaeTcs O4YeHb 4aclo u Tpebyer
OT/J€/ILHON MPOBEPKH.

Kak 9310 cpenats? [loabepuTe HOpMaibHBIR MO KOHTPACTY
CIOXET C pPABHOMEPHBIM pACNpee/IEHUEM TOHAJNILHOCTEH, T.e€.
14XOW, B KOTOPOM BCE TEMHbIE U BCE CBETJIbIE MECTA HE COCPENOTO-
YeHbl B KaKOM-1H00 OJHOM MecTe CroXeTa. YOeauTech, YTO CHOKel
MOXHO CYMTAlb MO OTpaxawllled CHOoCOOHOCTH CpeaHuM, s
ITOro MOKA3aHHUA IKCMIOHOMETPA OT CHOXKETAa U OT ThUILHOH CTOpPO-
Hbl Ballel pyKH (HAxXoAsflIeics B TeX K€ YCIOBHAX OCBEIICHHS)
JI0JDKHBI TOY'TH coBnaaatb. HanoMHuM, nouemy 37ech 3aliljia pevb
O pYKe: ee OTpaxarollas cnocoOHOCTb BM3Ka K TeM caMbIM 20%,
KOTOpbIE HEOOXOAMMBI AJIS TOrO, YTOOBI CROKET ObLI CpeaHHM.
CHuMas BbIOpAHHBINA ClOXeT, cAeNaiTe IKCIIOHOTPAMMY: MEPBLIH
KaJp C 3KCNO3MLHER MO 3KCMOHOMETPY M MO YeThIpe kaapa B obe
CTOPOHBI OT «PABUJILHOW» Yepe3 MOJICTYNEHH IKCMo3uluH. Kpaii-
HHME 3HAYEHHS, TAKUM oOpa3oM, OyIyT COOTBETCTBOBATbL ABYM
CTYHEHAM HJIM YeTbIPEXKPATHOMY OTKJIOHEHHIO JIKCMO3ZMLUMM KdK
B Ty. TaKk ¥ B Japyryto crtopony. OueBunHO (He 3abyabte 3TO

166



IPOBEPUTH!), YTO HA IKCMOHOMETpPE HAOJIKHO OBbITH YCTAHOBJIEHO
HOMMHAJILHOE, T.€. YKa3dHHOE HAa YMAKOBKE 3HAYECHHUE 4YYBCTBU-
TEJIbHOCTH TLJICHKH.

byaete a1 Bbl MEHATL 3KCMO3MLIMHM 34 cHeT BBIAEPXKH HJM 3a
cyetr auadparmMbl oOBEKTHBA, HE MMeEET 3HAYEHHS: y HCHPABHOTO
annmapaTta oTpaboTKa BbIIEPXKKH AOCTATOYHO TOYHA, HO €CJIH B
JTOM €CTh COMHEHHe, JIydile BapbupoBaTh quadparmy. M3beraire
TOJILKO KpallHUX 3HAa4eHUi, Korja olubKU MOTYT CHUJIBHO BO3pac-
TH: NONBL3YHTECH AMadparMamMu B uHTepBane ot 2,8 no 11 unu or 4
Jio 16 B 3aBUCUMOCTH OT MAaKCUMAJILHOTO OTHOCUTEJILHOTO OTBEPC-
T OOBEKTHBA M HE CTaBbTE BBIIEPXKKY Kopoue '/,s, ¢. MeHss
BLIAEPXKKY B MHTEPBAsie GONBIIMX ee 3HAYeHUH (unTenbHee !/, 4 c),
CTaBbTE amnmapaTr Ha wWTAaTUB. IlOCKOJBKY OT pe3ynbTarToB JTOH
npoObl OyAyT 3aBUCETH BCE OCTajlbHble, MOCTAPANRTECHh MPOBECTH
ONBIT KaK MOXHO TilaTejbHee. He fdenailite Ha Takoi 3KkCNOHO-
rpaMMe HUKAaKUX Apyrux kaapoB. JocTaB IUIeHKY M3 ammapara,
MpOSIBUTE €€ TOYHO B COOTBETCTBHM C MHCTPYKLHEN 3aBOJA-U3TO-
TOBUTEJA (CTAHJApPTHAs pELENTypa) U KAaK CJeAyeT NpOCYLUUTE.
[Ipy HEKOTOPOM OMNbITE KAYECTBO HEra1MBa MOXHO OLECHHUTH «HA
rna3» — BblOepUTe U3 BCEX AEBATH KaApOB Hawiayqilni. HamoMHHM
OCHOBHOM KpUTepuil 3TOro BbIOOpaA: clieAyeT BbIOpaThL Takoi
HETaTUB, HA KOTOPOM JIy4lle BCEr0 BHUJHLI O€Tajl B TEMHbIX
yyacTKax (TeHsAX) OOBEeKTa U OJHOBPEMEHHO COXPAHEH XOPOLLUM
KOHTpAcCT B cBeTax. Eciu BU3yanibHAsA OLIEHKA MpPEeACTaBIsSET TPY/-
HOCTH (CJIOXHOCTH BO3HHMKAIOT U Y ONBITHLIX ¢oTorpados), oTio-
XKHUTE IUJIEHKY [0 TeX Mop, Moka He codepeTech neyataTb, HO He
cnuikoM Hagonro. [ledartas, crapaiTech ¢ Kaxaoro Kaapa noJy-
YUTh HAUJYYIINH BO3MOXHbBIN oTnevaTok. TiuaTeIbHO CpaBHUTE
npocylleHHbIe OTHeYaTKH, oOpailasi BHUMaHHe Ha Nepefavy aeTa-
Jieit B CBETax U B TEHAX, a TAKXE HA YUCTOTY OEJIOTO U MIOTHOCTH
YEPHOTO YYACTKOB Ha OTne4aike. MOKpble CHUMKH CpPABHHMBATH
HEJIb351: BLICOXHYB, OHM BbLITJISIAST COBEPIUEHHO HHAYE.

BriosiHe BeposATHO, YTO ABA-TPH OTHNEHATKA OKAXYTCSA NPAKTH-
YeCKH HEPa3JIMYUMbIMHU, MOXET ObIThb, HX Oyaer u OoJiblue. Beab
COBpeMEHHbIE MJICHKU AOMYCKAIOT NPU CheMKE HOPMAaJlbHBIX CHOXeE-
TOB OTKJIOHEHHE 3IKCMO3HLUMM HA OJHY CTYMEHb MpaKTH4eckH Oe3
yXyAlIeHdus KayecTBa oTmne4aTka. Toraa BeIOHMpaiTe HaWsIyqIUUA
HEraTUB MO MJIOTHOCTH. C KOTOPOH BaM MpPHUATHEE BCEI'O NEYATATD.

BbiOpaB siyuIlmit HEraTUB, ONpeiesuTe IKCIMO3UIIUIO, C KOTOPOH
OH OblJ1 CJ/IeJIaH: BOT 31€Ch H MPHUIrOAATCH 3aMUCH YCIOBHIT CHEMKH.
Ecyid 3KCMO3ULMA 3TOTO HEra1uBa OTJIMHAETCH OT TOH, KOTOpPYlo
PEeKOMEHIOBAJ IKCIIOHOMETP M KOTOpdas Oblna MpUHATA Kak Mpa-
BUNLHAS. I3TO O3HAYAET. YTO pedNbHas 4yBCTBUTEILHOCTD ILIEHKH
OT/IM4aeTcst OT MacmopTHOH (yka3aHHOH Ha ee yuakoBke). [lo
CTENEeH! OTKJIOHEHHS Bbl MOXETE PACCYUTATH ANl JAHHOW IJIEHKH
(M KOHKpeTHLIX YycjoBH# oO6pabotku!) peanbHYH 4YyBC1BUTENb-
HOCTb, 3Ha4Y€HHE KOTOPOH B JasibHEHINIEM M HYKHO YCTAHABJIUBATH
Ha KanbKyJaaTope 3kcrnoHoMeTpa. Ecim Haunyyuil HeraTtuB cooT-
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BETCTBYET ABYKPATHOM MEpeicpiKKe, peasibHas 4yBCTBUTEJIbHOCTD
paBHa MOJIOBMHE HOMHUHAJILHOWH. Eciu pasHuna—oana cryleHb
B CTOPOHY HedOjIepxkKU (Oosiee pekMI Ha MpAaKTHUKE CHydai, Tak
KaK YyBCTBUTEJbHOCTDb MJICHKU [IPU XPAHEHUU TOJIBKO CHUXAETCS),
YCTAHOBHUTE HA JIKCMOHOMETPE YIBOECHHYK YYBCTBUTEJIBHOCTL IO
CPaBHEHHIO C YKA3aHHOM HA yllakoBke. Ecnu pa3nuua cocTaBisieT HE
LIeJ10€ YUCJIO CTYlIeHel, BOCMONb3yHTECh COOTBETCTBYIOILMMU 11PO-
MEXYTOYHBIMU PUCKAMM HA LIKajle YYBCTBUTEJIBHOCTH TJIEHKH,
OOBLIYHO OHM HaHECelbl Yepe3 '/, 1eHbl OCHOBHOTO JEJIeHHS.

HyxeH nu mpu takoil mpobe 00s3aTenbHO CTAaHAAPTHBIN pe-
nenrt npossutens? KoneuHo, HET. Bbl MoxeTe BOCIONL30BATLCS
JIOOBIM  APYTUM, HANpUMEP TE€M, C KOTOpPbIM Bbl MOC1OSHHO
paboTaeTe. UM e COBCEM HOBBIM. AHAIM3 Pe3yabTaTa IIO3BOJUT
ONpEAEUTb pPEaJbHYI0 UYYBCTBUTEIbHOCTH HMEHHO JJjis 3TOrO
nposiBuTes. Tak Kak nNpu HecTaHIapTHOH 0OpaboTKe OTKJIOHEHUS
B UYBCIBUTEIBHOCTH MOTYT ObITh BEJUKH U MPOCTUPAIbCS B 0Oe
CTOpPONB! (T.€. YYBCTBUTEJBHOCTH MOXET ObITb KaK BBIIIIE, TaK
U HUXKE HOMUHAJBHOM ), YUCII0 KAAPOB DKCIIOHOTPAMMBbI TPUXOINT-
Csl YBEJIMYMBATH MHOTAAa 10 OTKJIOHEHUH, COCTABJISIOLUX TPH, a 10
U YeTbIpe CTYIIEHU JKCMO3HuMU. BO BCEM OCTANBHOM MCTOIMKA
OCTAeTCsl HEU3MEHHOM.

Takum o0Opa3oM, caenaB «npoOy Ha YYBCIBHI1€IbHOCTBY», Bbl
ollpeJesisieTe e peasibHOE 3HAUCHHUE JUIs Ballero annapara, obobek-
TUBA, IIPOABUTENISI, @ 1aKXe M /18 BallEero YBEJUYUTENs, COPTa
OyMaru M TeXHHUKH HEYaTH. €CJIM B XOJie¢ MpoObl BbI OTHEHATAJIH
U KOHTpOJIbHbIE CHUMKHU. HO CTOUT XO1b 4TO-1MOO H3MEHUTD.
W peasibHasi 4yBCTBHUTEJIbHOCTb TMJIEHKH MOXET TOXE U3MEHUTLCH.
B naeasie 5Ty npoOy ciieoBasio Obl BLIMOMHATH KaXAbIH pa3, KOT/la
Bbl 4YTO-TO MeEHsieTe B Baiuei pabore, 0COOEHHO COPT ILIEHKH
U pelent uposiButesiss. KOHTponab Moxer 110TpeboBa1bcsi U TOTAA,
€CJIM KOHYMJICSI TAPAHTUMHBIA CPOK 3HAKOMOI BaM IuieHkU. Oco-
OeHHO OH BaXXeH MPM CbeMKaX HAa LBE1HYHO O0palllaeMyro IUICHKY.
N03TOMY Jaxe (UpMEeHHbIE HHCTPYKIIMHU COBETYIOT IPOBOJU1b
1noao6nyrw 1pody nepea BCAKOH OTBETCTBEHHOH paboToit, KoTO-
pPYIO HEBO3MOXHO OYJAET NOBTOPUTH. st itoOUTENS 3TO 110€3IKa
B OTNYCK, KCKYPCHSl, 3HAYMTEIbHOE COOLITHE B’ JIMYHON KU3HH
BpoAe cBaAbObI MJIM 1laMATHOrO roOunes. [lomMHuTE, YTO Odaxe
HOBbIH HOMEp MApTUU MJCHKH OAHOIO M TOTO K€ THIIA MOXET
NpPENOAHECTH BaM CHOPIPU3BLI.

OueHn BaxH4 31€Ch poJib lposiBUTelis. Haubonee ctabuiibHas
006paboTka OOCTUraeTCsl B TAK Ha3bIBAEMbIX OJIHOPA30BBIX COCTa-
BaX, KOTOPbIC HUCIOJNbL3YKTCS BCErIa CBEXUMHU Ajs 0O0paboTku
OJIHOM UM [BYX MJEHOK 332 KOPOTKUU NMPOMEXYTOK BPEMEHHU (B
1eYeHNe OJHOrO [HS), MOCJEe 4Yero pacTBOP MPOCTO BLUIMBAKYI.
Ecim xe Bbl paboTaeTe uHaue M MOJIb3yeTeCh COCTaBAMU, KOTOPbIE
JOJITO COXPAHSAIOTCS, IPUAEPXKHUBANTECH yKa3zaHHMH O TOM, Kak
YBENUYHUBATh MPOAOKUTEILHOCTh MPOSBICHUS KAXKAOW MQCeILy-
FOILEH [1JIEHKH.
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IToaesnwlii coer. Bce npodsr O0yOvm Hu K uesy, ec.i 6bl
HApYWaeme u.au 1e 8blOCPHCUBLENIC NOCHIOAHCINGO PeMHCcUMA
00padomru. B mom .1ecKo yOeoumecd, ecAu uoeHnuuNbIe
IKCHOHO2PAMAMbBI 00pAdOManty & 00UNUKOB0M 110 COCHIUEY 1PO-
qeuUniede, pe3sko Mendd MexXno.10eur: npu 00padonmKe nepeoi
PUACMBOP He Nepesteuiusantb 80oowe, npu 00padomKe gnopoi
UHMENHCUBHO NePeMeLIU6ants 03 NAY3 8 IMeUCHUE BCe20 8Peye-
Hu, d npu 00pabOMKe MPeMmbelt IKCHONOZPAM MBI 8bIOPUINTL
006140 PEKOMEHOVCMBIT PEHCUM — IHEPUUIOE 8PAYENUC Kd-
mywKu nepgvie 0,5 sun, da 3ameit NepUOOUHCCKOe Pe3KOoe
nepesewuganue no 10 ¢ KaxOyio sunymy.

Beliionusas noao0Hyr0 11pobdy, MOXHO TNpeACTaBUTL cedbe M
KpalHHWI, COBCPILIEHHO NPEAENbLHLIA Cay4yald: HYXHO 1IPOBECTH
ChEMKY Ha MJIeHKE, XapaKTePUCTUKH KOTOPONH HEU3BCCTHBI COBCCM,
IIPUYEM HE3HAKOM BaM HO XapaKTepy ACHCTBUS U pellent LIPOsBU-
Teas. [1pu U3roTOBIEHUM M IPOSIBJICHUU MEPBOM IKCIIOHOIPAMMBI
B 3TOM CJy4ae UCXOJIAT U3 HEKOTOPBIX CPE/IHUX 3HAUYEHUI YYBCTBU~
TEIBLHOCTH M IPOMOJDKUTENLHOCTH 11poABienns, ckaxem, 100 es.
IFOCT u 12 Mun. MOXET CIyuUThCS, Y10 DTH MCXOJIHbIE AaHible
OK4KYTCS HEYJAYHbIMU. U Ha TAKOH DKCIIOHOTPAMMC HE 11OJIY4H ICsl
HY OJHOTO HOPMAJILHOrO MO JIKCHO3ULMM Kaapa. Ho ee xapakiep
(HE/TOPKCUOHHPOBAHHUE, 1I€PCIKCIIOHHPOBAHUE, HEJIONPOSBIIEHNC,
HEPEHPOSBIICHHE) YKAXKCT, B KAKyKO CTOPOHY HYXHO BHECTH 110-
IPABKY IIPH IIOATOTOBKE BTOPOM JKCIIOHOIPAMMBL: YBEIUUU (b UJIH
YMEHBLIIATL HPUHATYRO YYBCTBUTEJIBHOCThL, COKPATUTL MIIM YJLIH-
HUTL HPOIOJIKUTENBHOCTH 1posiBiieHusi. Kak npaBuio. JIBYX JKC-
HOHOTPAMM  ObIBAET JOCTATOYHO JUIS CAMBIX HEOIIPEJIENEHHbIX
VCITOBUA. B OOJIBIUMHCTBE XK€ CJIYY4eB Y/IA€TCH OrPaHUYUTLCA M
1IEPBOIT IKCIIOHOrPAMMOH, €CAU [pesIeiibl IKCIIO3UIIMOHHBIX OTKJIO-
HEHUIA 11a HEH TOCTATOYHO LUIMPOKH.

[To cyTu Aena, paccMoTpeHHas 1poda sABJISIETCS OCHOBHOH, OHa
YBA3LIBAECT BOSAUHO CBOHCTBA BALLUCro MaTEPHAJIA, XdPAKTEPUCTH-
KU BallleH TEXHHKH, yCJIOBHA 00pabOTKH ¢ BAlUEH IMaBHOM 1€JIbIO —
HOJIYYUThL HAMyUlleC U300paKeHue.

MMoaesnprii coBer. 3anusiaace 6 GOMOKPYHCKE, NOCEAMUNE
U320MOBACHUIO U AHA.TU3Y IKCHONO2PAMM HECKOALKO CHeYUud. 1b-
HbIX 3anamuit. mo ne mo-toko npuyduimn 8dc Nno.1b306dmues
MAKUM Memo0oM U 6 OdAbHeTuueHt paoome, Ho 0dcim MHOZO
no.1e3neiiuett ungopmayuy 0 Mo, Kakoi neeamus 96.14emca
OCTICBUME.1bIO XOPOWUM U HeM Ol OMAUYAenCA 0 Heyoau-
Heix. Be3 maxoeo UCHbIMAHUS 661 MOICEME Hd NPOIINCCHUU
MHOZUX MOCAYes U 0aMCe .1en HO.IVYANb CO8CPUIEHIIO HEYO06-
JACMBOPUME.IbHBIC CHUMKU U NPU 30M Oaxce e Nnpeocnas-
A9Mb cede, uno ol HUKYOd e 200AMCA.

Taxast npoda —He enuucTeeHHas. Oupe/ie/iuB pecajbiyro YyBCT-
BUTEILHOCTD TJIEHKH, MOXHO 1IPOJIOJDKUTH OIILIT, 4T00bI Oolipee-
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JINTh, HACKOJIBKO YAAE€TCA YNPaBIsATh KOHTPACTHOCTBIO M TJIOT-
HOCTBIO M300pakKeH s, BAPBUPYS SKCHO3ZULHIO U pexuM o06pabot-
k4. [Ipeaynpeanm cpasy: NOBO3UTLCH NPUAETCS HEMAJIO, a Pe3yJib-
TAThl HA COBPEMEHHBIX oTOMaTEpUaniax B KOHEYHOM CHETE MOTYT
OKa3aTbCAd HHUYTOXKHBIMH. M BCe e HET HHYEro nydlue, 4eM
CdMOMY BBISIBUThL BO3MOXHOCTH IUJIEHKH ~BAPYT MMEHHO Balla
IJIEHKA B BallleM MPOsSIBUTENIe AACT OTMEHHLIC pe3yabTaThl. MMeH-
HO Takue npoObl MO3BOJIST COBEPLIEHHO CO3HATENLHO MOJAOHTH K
TeM CIEeLHaTbHbIM YCI0BUSM 0OpabOTKH, O KOTOPBIX TOBOPHJIOCH
BbILIE (CM., HAPAMEDP, Pa3fel O NOBBILIEHUH YYBCTBUTENHHOCTH).
TaM HaM NpPUILLIOCH OTPAHUHYHUTHLCS HEKOTOPBIMH yCpPEeAHEHHBIMHU
peKOMeHAAMAMN OTHOCHUTENBHO KaK CTENEHH MOBBIIIEHUS YYBCT-
BUTEJILHOCTH, TaK W NPOJOHKUTEIBHOCTH 00paboTKH; TIHATENDb-
Hasi npo0a Ha BailieM MaTepuasie JACT BaM B PYKH 6oJiee TOUHbIE
PEKOMEHALMH.

Nraxk, cHOBa O MOBBILLEHWH peabHOW YyBCTBUTEILHOCTH.

Cpaenaiite Tpu 3KCIOHOTPAMMBI CIOKETA C OTHOCUTEJILHO HEBbI-
COKMM KOHTpactoM. [Toaxonsimum oObekTOM OyaeT, K npuMepy.
3aHKE C HEMTYOOKUMM HULIAMU W JOCTATOYHO CBETJIBIMU JETalls-
MHU. DKCNOHUPYiiTe, KaK H NPEX/IE, Yepe3 MOJICTYNEHH 3KCIO3HIVH,
HO TOJIbKO B OJIHY CTOPOHY —CTOpPOHY HEOOAEpPXKKH, A0 KpalHerc
OTKJIOHEHUS B Be CTyneHHU. [IepByro 9KCIOHOTPAMMY TNPOSIBUTE B
HOPMAaJIbHOM peXHMeE, BTOPYIO —Ha TPETh IOJIbILE, MOCIeAHION —
J0JIbLIE HAINOJIOBUHY HOPMaJIbHOTO BpemMeHH. Bce Tpw skcnoHo-
rpaMMBbl 1aayT 15 KagpoB, OTJIMHYAOIHMXCS MO 3KCMO3UIMU U 1O
YCIIOBUAM INPOSIBJIEHUS, KOTOPbie MOXHO, HAIPUMED, NPEeACTaABUTH
B BUIE Takod TaOJIMIbIL:

Kanp DKCOIMLMA Bpems upospienus
Ne | Hopmanbuas Hopmanbnoe
Ne 2 Hcaonepxka 0.5 cryneun »

Ne 3 Heuonepxka | crynens »

Ne 4 Henonepxka 1.5 cryneun »

Ne 5 Henonepxxa 2 cryneuu »

Ne 6 Hopmannuas +30%
Ne 7 Henoncpxka 0,5 ctyncuu +30%
Ne 8 Henonepxxa 1 crynenn +30%
Ne 9 Heponepxka 1,5 crynenu +30%
Ne 10 Henoncpxka 2 cryncuu +30%
Ne 11 HopMmasnbuas +50%
Ne 12 Henmogepxka 0,5 cryneun +50%
Ne 13 Hcmomepxka 1 cryness + 50%
Ne 14 Henonepxka 1.5 cryncuu +50%
Ne 15 Hejjonepxka 2 ciynenu +50%

Pe3ynpTaThl cpaBHEHHS 3TUX KaJIpOB BO MHOTOM OYAyT 34RH-
CEThb OT KauecTBa (POTOMIEHKHU, C KOTOpOH Bbl umeeTe aeno. [pu
HEBBLICOKOM KOHTPACTE CHOKETd Ha COBPEMEHHBIX MJIEHKaX OTJINY-
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HOTO KauecTBd PAa3HHMIA MEXJy BCEMH 3TUMH NpoO4AMH, B TOM
Yy{cie M KpPaiHMMH, MHOTAR JIMIUb 4yTh 3aMerHa. [laxe Mexny
kaapamMu Ne 1 u Ne 5 u3-3a Gonbioil dotorpaduyeckolt UpPOTHI
pa3Hula HeBelHKa, a MeXay kaiapamu Ne 1 u Ne 15 ee u BoBce
TPY/IHO 3aMeTuTb. CKopee BCero, ¢ JioOOTro U3 JITUX HETAaTUBOB
MOXHO TMOJIyYUTh, MO KpaidHeHd Mepe, NPUIUYHBIA OTMEYaToK.
Tonbko eciau KOHTPAacCT CHOXETA BbIllIE CpPeJHEero, HeKOTOPbIE
ciaabble geTand B CBerax MOTYT HCU€3HYThL Ha mpobax Ne 11 u
Ne 12 unu ovenb citabole AeTau B TeHsIX —Ha mpobax No 4 u Ne 5.

Ho ctonb ToHKas ouenka obsizatenbHo no1pebyer nevat c
KQX/OT0 HEraTHBA: He JeJiasi OTIEY4ATKOB, Jaxe ONbITHbIA oTO-
rpacd BpsA JIM CMOXET OLIEHUTD, Kakoil Heratus Jiyuiie. [TonpoOyii-
T€ MOJIYYHUTb C KaXJIOTO M3 3THX HEraTWBOB HAWUJY4ILIHHA BO3MOX-
HbIH oTmnewaTok Ha (oToOyMare HOPMAaJIbHOH KOHTPACTHOCTH.
[TotoM oTGepuTe oTneuaTkH, KOTOpble UMEOT HauboJsee HU3KHIA
KOHTpPACT, M OTnevaTtaite ux Ha OoJiee KOHTpACTHOU MO Tpagalu
dorobymare. CpaBHHUBAsi OTNEY4ATKH, CIACJAHHbIE HA Pa3HbIX MO
KOHTPACTHOCTH OyMarax, MOXHO NPUHTH K ONpeJeseHHbIM BbIBO-
JIaM OTHOCHUTEJIbHO TOTO, KaK [OBBICUTb KOHTPACT1HOCTh M300pa-
KEHHsI C TIOMOUILIO HENOAEPKKH U TIEPEnposBJIEus, T. €. Npoliec-
ca, KOTOPBIA Mbl paHblile HA3bIBAJH «BbITSTHBAHHEM» TIPH MPOSB-
gennd. M3yunte ¢ 3THX mo3uumit Bce 15 mpoOHBIX OTHEYaTKOB
M OTBETHTE Ha CJIEYIOLIHE BOMPOCHL. Y JIYULIMIICS JIM B KAKUX-10 U3
HUX oOwmmit koHTpact? [lonywaroTcs M TeHM TeMHee, a CBeTa
spue? YIIyqlInaoch JIM Ha KaKHX-TO OTNevYaTKax pa3/esieHHe cpefl-
HMX ToHaJbHOCTEN? 111 MHOTHX COBpeMeHHbIX (POTOINJIEHOK OTBET
Bps/l JIU OyIeT onpelesieHHO TMOJOXHUTENbHBIM, HO, BO3MOXHO,
NpH TAaKOM aHaju3e oOHapyXaTcs Kakhe-TO TOHKHE 3QeKThl,
KOTOPBIMH MOXHO C YCNEXOM BOCHOJIb30OBATHCA B JalibHeillen
pabore.

DTOTI ONBIT MOMOXKET MOHITH CYLHOCTb MpoLlecca MOBbIIIEHHS
peasibHOU YyBCTBUTENLHOCTH. EC/IM OOBEKT HE HMEET SIPKUX CBETOB
U ryOboKUX TeHei (T.e. CIMIIKOM BBICOKOTO KOHTpPACTAa), TO €ro
MOXHO HE/MOIKCMIOHUPOBATH MPH ChEMKe Ha LEJbIX JIBE CTYNEHH
BBLIAEPXKKH WM auacdparMsl, T.€. B 4 pasa, 4 3aTeM, [POMIUB
NPOAOJIKUTEILHOCTE MpPOsiBJieHHs: Ha 50% uiu HeMHOTO OoJiblie,
MOJY4YUTh HETAaTUB, OY€Hb MOXOXHH H4 10T, KOTOPBI MOJydaeTcs
MIPU HOPMAJIBHOH 3KCMO3HLHMHU U HOPMAJBHOM BPEMEHH TpOSIBIIE-
HUHM. TakuM oOpa3oM MOXHO yOeaUTLCS B peasibHOM JOCTUKRUMOC-
TH 4-KpaTHOTO «BbITSATUBAHHS» 4YYBCTBUTEJBHOCTH (DOTOILJIEHKH.
Ilpu nedatu, oOHAKO, MOXKET OOHAPYXHTLCS, YTO 3TOT HETATHUB
yKe He 1aK XOpOLL: 3€PHUCTOCTH BO3PACTET, KOHTPACTHOCTL TOXKE.
IMoao0Hbii MpHEM, KdK MOXHO yOeauThCs M3 AajibHEMLIero, npH-
TONEH TOJILKO JUTSI HEKOTOPBIX CHOKETOB H MPHUMEHSITh €r0 KeJlit-
TEJbHO, IMIIIb KOTAd HET JAPYIOro BbIXOJA: MPH ChEMKC ObICT PO
JABHXKYIIUXCSI OOBEKTOB, UISl TIOJydeHHUs] GONBLUIOH riyOUIILE pes-
KOCTH, HO, TOXAJYH, TOJbKO He /It TOTO, YTOOBI JIUIIb MPOJIEMOH-
CTPHPOBAThL CBOC MAacTepCTBO.
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Ecaimt noBropnts nogobuyo npody B 6e3001a4HbIH COTHEUHbIi
JICHb. CHUMasl CIOKET C OOJIBIIIHM MHTEPBATIOM APKOCTH, HMEIOLLIMHA
JIETAJIM KaK B CBETAX, TAK U B TEHSAX, PE3YJbTAThl OKAXKYTCsl COBCEM
npyruMu. [1pu HeTOIKCONUPOBAHUM HA JIBE CTYNEHH U HOPMAJlb-
HOM TNPOSBACHUU 0043aTeNbHO OyAYyT NMOTEPSHBLI ASTANIM B TEHAX.
Eciy ke ynuHAUTBL BpeMsi NposiBIIcHHsS Ha 50%., meranu B TeHSX
npopaboTaroTcs ovenh cabo, Mo B CBETAX MCYE3HYT TMOJHOCTHIO.
TakuM 00pa3oM, 3aMETHO BO3POCHIAsi KOHTPACTHOCTHL M300paxe-
HUs HE CraceT CHUMOK-—JETajd B TEHSX He TOABATCS, a CBEld
CTaHYT CJAWIIKOM TUIOTHBIMHU /i1 NeyaTy. Bo3sparuasch k BO3MOX-
HOCTH 8—10-KpaTHOTO NOBLIILEHUS YPHEKTUBHON YyBCTBUEJIbHOC-
TH. O YEM YK€ TOBOPHJIOCH B 3TOi KHHTE, MPUXOAUTCS KOHCTaTHPO-
BAThb, UTO JaXXe€ Ha CAMBIX COBEPIICHHBLIX MJIEHKAX TakKas TEXHHKA
CBSI3aHA C HEU30EKHBIMHU TIOTEPSIMU JCTalIcH U KauyecTBa Aaxe 1Js
CIOKETOB YMEpPEHHOTO aMana3oHa sipkocieil. OHa Moxker ObITb
noJjie3na B GoTopenopraxe, HO BPSA JU ONpaB/biBaeT cebd. eciu
Bbl CTABM1€ 3a7a4y MOJYYHTb CHUMOK Oe3yKOPU3HEHHBIN, CAMOT O
BBLICOKOT'O KavecTBa. JIHIb TMEpPeXoJ Ha IMJIEHKH MaKCHMAaJbHOM
YYBCTBUTEJILHOCTH (BEPXHHH Tpesie]] HOMHHANLHOM 4yBCIBUTEb-
HOCTH JUJIS HEKOTOPBIX 3apyOexHbIX TUIEHOK mnpesbinaet 1500 en.
I"OCT) no3soaut obecneynTh 6€3yKOPU3HEHNHOE NO TOHOMNEPEade
U300paxerue Npyu caMbIX HU3KHX YPOBHSX OCBELLEHHOCTH CHOKETA.

[TpakTUdyeckoe 3HaUYCHHE MOXET MMEThL M pelleHue oOpaTHOMH
34144 — TOHWKEHUS PEasbHOM YyBCTBHTEIBHOCTH IJIEHKH. Mox-
MO JIM (M HACKOJILKO) TIOHU3UTH KOMTPACIHOCTL H300pa)KeHus
1y1eM HEIONPOSABJICHNS TIPH NEPEIKCTIOHNPOBAHNHU, TAKKE Ciledyet
yOe/IMTLCS A ONbITE. U HUMEHHO AT BALLEro Tuna renku. O0nex1
CHEMKM JOJKEH Obllb B3AT KOHTPACIHBIM, C OOJLIIMM HHTEpB-
JoM dpkocTh. Crneayer caenaTh TAKXKE TPU 3KCNOHOrPaMMEI 110
NS1L K4JIPOB C 1IATOM B MOJICTYIEHH — OT HOPMaJILHOM DKCNO3NITIN
N0 /IBYX cTyneHei nepenepxku. [leppas sxcnoHorpamma nposiBis-
C1Cs HOpMaJIbHO, BpeMs NposiBjeHNd BTOpoill Ha 15% Kopoue.
a TpeTbeil - kopoue Ha 30%. INonyyennsle 15 KaapoB. U3 KOTOPLIX
MOXHO COC1aBUTb 1a0JIMIly. aHAJIOTHUHYIO TNPE/bIAYyIIEH, TakKe
OYAyT JMIIb HE3HAYWI1EJIbHO O1JIMYATbCA JAPYr OT ApYra., ecnu
NJIEHKA UMEeT BLICOKOE KAYeCTBO, U HA KOHTPOJIbHBIX OTNCYATKAX
NPUXOJTUTCS O1BICKUBATEL Tonkue 3hdexTrl. [1poBepbTe camu, gaer
JIU 3TOT METOJ BO3MOXHOCTL HACTOJBKO YJYUIIHThL HEraTUBBI,
4TOOBI OB CMBICJI MOJL30BATLCA UM, 0COOEHHO Ha Manodopmal-
HOH MJIeHKe, KOTrJa MPaKTHYECKU HEBO3MOXHO BBIJIEIATh OTHEJb-
fble KACCEThl JUIi CBEMKH CHOKETOB pa3HOTO KoHTpacta. Ha
UPOKOH. a 1eM Oosiee na (OpMaTHON INUJIEHKE NPAKTHYCCKHUU
BBIUTDBII MOXeT ObITH OoJiee OMIYTUM—/UI KaXKJI0TO CIOXKETa
MOMXHO 3apaHee HPOAYMATDL [IPEACTOSALLYIO TEXHHKY MPOABJICHHS.
[Mpu 9TOM NHOOLIM OOHAPYXEHHBIM TMOJIOXKUTEeNLHBIM 3(dekToM,
CBSI3AHHBIM C OTKJIOHEHHEM B JKCIO3UIMU U CIIENUANIBHBIM NTPOSIB-
JICHHEM, eCIii 3TOT 3(PEKT TOCTATOYHO SIPKO NMPOSBAAETCA, Jy4Ile
N0;1b30BATHCA. Y€M He MOJB30BATLCA. Beerma uMmeeT cMbICT 001~
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B IbCS HAWBBICILIETO KAYECTBA HEIATHBA, YTOOLI 34TEM levaTaTh
CTAHJAPTHBIM METOJOM W HA OJIHOM U TOM ¢ THIIE GOoTOOYMATH.
1o OY.IeT YAABATBCH HE BCETJd, HO CIPEMSACh K Waeasy, Jierde
NOJIYUUTL HIECPBOKJIACCIIBIE POTOT paduH.

PaccMoTtpennbiif BUA 1IPOO «IKCIIO3UIMS — COCTUB HPOSBUTENS —
HPOAOTKUTENLHOCTD [IPOSIBJICHUS» — OU€Hb BAKEH NPAKTHUYECKH,
110 OH 1€ €/IMNCTBeHIBIH. Jlake OMBITHBIM NPAKTHKAM HE BCeria
M3BECTHBI pYrHe BUBI IPODO. 1103BOJISKONIMX 00ECIIEUUTh BO BCEH
uenouke paboTbl HAMBLICUIMI Pe3y/jbTaT. XOTS Mbl H PHCKYEM
B YEM-TO [IOBTOPHTbHCS, HMCET CMBIC/I €IHE PA3 O HUX [10TOBOPU T,
41o0bl COOpPiTh BECH MATEPHAN O 1IPOOUX B OJIHO MECTO.

MBI yie TOBOPUIIH, Y10 CAUHOTO HOHSTHS HAUIYYLIEro HelaTH-
Bd HE CYILICCTBYET M, MOXKaNyH, kakaelil doTorpad) mmeer cBoH
U300 1CHHBIA TUll neratua. OAHUM HPABUICA COYNBIH HETA'1HB.
y KOTOPOTO Ja)e CaMble TJIYOOKHEe T1€HH UMEIOT 3aMETHYO 1101~
HOCTB, APYTHE HPEAIIOUUTAKOI MeYalarh ¢ TOMNKHX HelraruBOB.
OmuManbHbli BUO NEIATHBA 3aBUCUT M OT YBEJUYM1ENs, KOTO-
puim doTorpad nosniyercs. Jaxke Ui UBETIBIX CIAiA0B 11€1b35
VK&3aTh € JMHCTBCHHO BO3MOXHYH) ILIOTIIOCTb, UX XOTS U HEOOJIL-
was poTorpaduuecKkas LUPOTA NO3BOUSAET Hojydars 6oJiee 110 1-
Hble LI, NOAX0ASIIME T8 MOIIUILIX poek1opos. [TorTomy.
HOKa BBI 11e o1pabotany juist cedsi YeTKO Kak/10¢ 3BCIO B €THHOH
HEHOYKE 1H0JIYUCHUS N300paKeHUS ., CTapaiiTeCh TOBOAUTH BCE N1PO-
Obl ;10 MOIYUEHHsl OKOHYA'1CAbIBIX OTIeYaTkoB. Meabnblit 1eo-
PCIHYECKH HErd'1MB MOXKET Obllb e BIIOJINE W/ICASIbHBIM Id BAC.
TToMUMO BCETo, NBITASCH MOAYUYH T HAMJIYYIIMHA BO3MOXIIbIH OTNe-
YATOK ¢ KaK10I0 IPOOHOTO HEIraTHBA, MOKHO OYEHL MHOIOMY
HAYUYHUTLCS,

Takue Jjlaboparopliblie HpOObI MOXKHO Havalb € I11OJE3HOIO
UCTILITAIINS: [IPOBEPb1E, KAK Be/1ET ceOs U3Jt00JIEHHBIH BaMH THII
dhoToOyMAru B coue1aHUM ¢ BaminM nposisurenemM. CKoubKko pas-
JIMUUMBIX TPAAAUWA [JIOTHOCTH YIATCS MOJIYYUThL Ha oTievatke?
Kakas MunumanbHas BblIEpAKA IYXHA A1 TOTO, YTOOBI 110JY-
YUTb MAKCUMAIbHOE MOuepHEHHe Ha Oymare, KOIJld B HETATHBIIYIO
PAMKY YBEJIMYUTE/IS BCTABJIEHA «ITA10HHAS MJIEHKA BYyaW» —KyCOK
ME3aCBEYEIIHON. O MOJIHOCTbEO 00paboTaHHOM MieHKH! He npasa
AW, BPS/1 JIM Bbl CYM 1AM KOT/Aa-HUOYMb 110JI€31bIM JAXE H3TO 0~
BUTL Takol Tasion»? Ho npoba 6e3 BCsikoi MmieHkH U npoda ¢
«OTAJIOHOM BYAJIU» JIAFOT HA OTIEYATKE CYUIECTBEHHO PA3JIHYHBIH
pesyjbTar. B HOpManblbix ycjioBUsx oOpabo ki U npu xopoiiem
kavyecTse (poTobOyMaru. sesas OOBIYHYIO CTYNEHUYATYIO IKCTO3UIIU-
onnyto 11pody. T.e. 3acBeYUBAS [10JIOCKY OyMaru 3KCIO3HLHIMU B
ApU(BMETHUECKOH 1TPOTPECCHH (IIPH 3TOM JLTHTELHOCTD BhIJIEPKKU
KAKAOM CTYNEHM YBEJIHYMBAKOT HA OAUMH W TOT Xe UIrepsa,
Hanmpumep Ha 2. 4. 6. 8, 10 ¢ u 1.1.)., MOXHO MoJiyuuTs ao 30
Pa3JIMYUMBIX TOHAJBHOCTEH, MpUUEM JIOOYIO W3 MOCAEHUX MATH-
1ILECTH MOXIO ObITIO OBl IIABEPHOE, € OAMIIAKOBBIM YCIIEXOM CYECTD
33 MaKCUMAJILHYIO IUTOTHOC1b [OYEepHEIHS.
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Crynenuyatas npoba ropasao HarJigJHEe NOKa3bIBAET BO3IMOX-
HocTh 6yMaru, 4eM oObIUHbIE YKa3aHHS B JMTEPATYypE, UTO Nepena-
BAEMOE H4 COBPEMEHHBIX OYyMarax COOTHOILEHHE BOCTPOU3BOMU-
MbIX TIoTHOCTEeH 1:60 sBiIsSieTCsl HE OUeHb GONBIINM. Y BHUAER BCHO
91y TaMMY TIJIOTHOCTEN Takoit KOHTPOJbHOM CTYIeHUATON NpoObbl,
BbI Bpsij it Oynere MOTOM rOBOPHTh 00 OTPaHUYEHHOCTH TOHAJIb-
HOoTo Auana3zoHa Oymaru. [lpakTuueckas TpyJHOCTb NedaTH 3a-
KJIFOUaeTCs MO3TOMY He B Y30CTH 3TOTO IUAana3oHa, a B TOM, Kak
YMECTHTb BO3MOXHO 00Jibllie TOHAJIbHOCTEN M3 ellle Honee 1wupo-
KOTO TOHAJbHOTO AMAaNa30Ha HETaTHBA B 3TOT OoJiee y3KWi auana-
30H Oymaru. Takasi BO3MOXHOCTb B MEPBYIO OYEpE/Ib 3aBUCUT OT
KayecTBa OyMaru, NMOJIHOCTBIO BBIABUTL KoTopoe doTorpady He
BCETAA yaaeTcs.

CryneHuaras npoba no3BOJIAET CAEN4ATh M OYeHb BaXKHBIH
npakTH4Yeckuit BbIBOJA. JlonmycTHM, 4YTO OOBIYHO BBl TEYATAETE,
YC1aHOBHUB Ha 0ObEeKTHBE YBeJMUUTEN Auadparmy 5,6 © npu 3T0M
Ha MpoOHOM OTnevyaTke NOJYYHJIH MAaKCHMAJIbHYIO TJIOTHOCTD NPH
BbIEpXkKE B 60 c. DTO oO3HAYAeT, YTO HA OTNEYaTKE TAKOro
dbopMaTa BB BOOOIllE HE MOJYYUTE MAKCUMAJIbHONM TMJIOTHOCTH,
neyaTas ¢ HOpMajbHOTO HETraTHBA C BbIIEPXKKOW MeHblle 60 ¢ npu
nuadparme 5,6 wim ¢ 1060 Apyroit IKBUBaJIEHTHOM dKCNO3ULUeH
(uHas AMadparMa, HO M HHas Bbiaepxkka). [loBTOpUB Takyro npoby
Ha OyMarax pa3jiMYHbIX CTerneHeH KOHTPACTHOCTH, MOXHO NMOYyB-
CTBOBATh pa3HULy Mexay Oymaramu. Cnenyroumii war —nopabo-
TATh ¢ Pa3HbIMU NPOSBUTEISAMH WM NPHU 3aMETHO OTJIHYArOLIEHCS
OT HOPMAJILHON TeMMnepaType NpOsBUTENS.

Teneppr yOenuTech, NMpOBOAUTE JH BBl BECh MPOLECC MEYATH
ONTUMAJbHO, BeIb BCE 3TU NPoOBI HAMpaBJIeHb]l B NMEPBYIO O4Yepeb
Ha TIPOBEPKY BAalUUX COOCTBEHHbIX HABBIKOB. Bo3bMuTe CBOH
CaMBblif TyYIMIT HETaTUB U ClIeJalTe C HETO, NOJ1b3YsACh OOBIYHBIMU
MeTodaMu, Haumayuwuit ornewatok. Ilpumensiite csexue mate-
pHabl, NPUBBIYHYIO PENENTYPY, HEUCTOLIEHHbIE PACTBOPBI, pabo-
TallTe BHUMATEJNbHO, HE OTKJIOHSASICh OT OOBIYHO PEKOMEH1yeMBIX
Y UCMOJIb3YEMBIX BAMH MeTOI0B 00paGoTku. OTAOKUTE MOTYyUEH-
HBIH HaWy4qUIM¥ OTIEYAaTOK M NPOIKCHOHUPYHTE IOPYrol JuCT
Oymaru ¢ TOYHO Tako# xe skcnozuuueit. Ho npossisiite 3710T
BTOPON OTIIEYATOK BJIBOE JAOJIbllE PEKOMEHAOBAHHOIO BPEMEHH
(pe4b HAET, KOHEYHO, O YepHO-OEJIBbIX CHUMKaX).

3aBepllliB moJsiHyio 00paboOTKy CHHMMKOB, BKJIIOYasl CYILKY,
cpaBHUTE UX. Mexay HUMH He JOJKHO OBITE HUKAKOH (MJIM TIOYTH
HUKaKoi) pa3Huubl. Eciy e BTOPOH OTnevaToOK 3aMEIHO TeMHee
TIEPBOTO U CBETA B HEM MOTEPSIIN YUCTOTY, NOJACPHYJIUCH Byasibio,
3HAYUT, BBl NepencpxuBaete dymary noa ypennuureneM, Craenaii-
Te ellle napy o111€4aTKOB ¢ 0o0siee KOPOTKOW BLIJIEPXKONH H Npo-
BEpbTE MX TaKHUM e o0pa3oM, a ecii NMOHAOOMTCS, MOBTOPHUTE
€llle M elle pa3, noka He noadepere TAKVIO AIKCMO3MLUMIO. MpPH
KOoTOpoii MposBIeHHe B TEUCHUE PEKOMEHIOBAHHOTO BPEMCHH
W IIPH BpeMENU BABoe GOJIbIIEM PEKOMEH/IOBAHHOTO JTACT NPAK I'HU-
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4ecKu HeoTauuuMble ororpaduu. CpaBHUTE UX CO CBOMM NEPBBLIM
OTNEYATKOM, KOTOPBIH B Hauase NpoObl NPUHUMAJCS 3a HAUYY-
i, Cxopee BCEro OKAXETCsl, UTO MOCJE/IHUE OTNEeYaTkH OyayT
JIyullle TOTO 11IepBOTO, 6OJIee COYHBIMU, C YIYUIIEHHbIM pa3/Ic/IeHuU-
€M ToHaJibHocTel U foiee rMyOGOKUMU MaKCUMaJIbHLIMH MOYEpHE-
HuAMu. [lepemepxka mNoaA  yBEJMUMW1EJIEM — pACPOCTPAHCHHAS
omubka B npakrTuueckod pabore gaxe onbliHBIX ¢or1orpados,
M3-3a KOTOPOH OT11eHATOK BHIHUMAIOT M3 NIPOSIBU1EMS paHblUE. YeM
3aKOHUYUJIOCH NMPOSIBJIEHUE, TAK KaK NMPU BU3YaJdbLHOM KOHTpOJE 34
XO/IOM NpPOSIBJICHUS OTMEYAiOK HAYMHAET CJMILKOM OBICTPO TeM-
HETL.

Erme 6ojiee pacnpoctpaleHHas oninOKka - HEA0AePXKKa 1107 yBe-
JIMUMTENEM, OCOOEHHO €C/IM KauyeCTBO H300pakeHUs NbITAIOTCS
OLIEHUTDb NPH cBeTe JJabOpaTOPHOT O POHAPS, Aa erie KOorJIa oTneya-
TOK HaXOAUTCs B nposButene. [Ipeanaraemasi npoba BbISIBUT W 3TY
omubKy. EcnM BTOpOH OTNEYAaTOK BBITJISAUT HEMHOTO TeMHee
NepBOro, HO 3aMETHO KOHIpacTHee, MonpoOdyifle yBeIUUUBaThb
AKCMO3UIMIO IO T€X MOp, MOKa BHOBbL He CTAHYT NOJYYaThCs JBa
NPAaKTHYECKH OJAMHAKOBBIX OTNEYaTKa U NpU HOPMAaJIbLHOM, U MpHU
y/IBOGHHOM BpeMeHU TIposiBienusi. CpaBHUTE 3TH OTMEYATKH C
nepBbIM, «Hauaydimum». OHU Takxke OyAyT BBITJISIETH COUHEE U
KOHTPACTHEE, B OCHOBHOM 3a cueT 6onee riybOKHX TOHOB B TEHSX.

B npakTuueckod nevaTd, KOHEYHO, 3aHUMATbLCS JUIs KaXJI0TO
CHMMKA TaKUMH MpoOAMHU HEBO3ZMOXKHO, XOTS /111 KaXK/I0TO HOBOTO
copra 6ymaru onu 6b1u Obl BecbMa kctaTu. [1losTomy Haubonee
NOKa3aTebHbIM U HH(POPMATHBHBIM SIBJISIETCS METOJI CTYNEHYATO-
ro KJMHa (CTYNneH4aToi npooel), yMOMHHAEMBIH, KaK NPaBUJIO, BO
Bcex ¢dororpaduueckux pykoBojcTBax. OJAHAKO M €ro HYXHO
CTapaThCsl BBIMOJHU1L HauboJiee onTUManklbiM 00pa3om. [1pob-
HbIA JKCNO3MIIMOHHBIIN KJIMN Jydille BCETO OCYLLIECTBUTL CJle-
aytounM obpasom. [Nosiocky Gymaru, Ha KOTOpo# Bbl cOOMpaeTech
paboTalb, MUPUHON He MeHbIe 35-40 MM, yKJaabIBarOT MNpu
BKJIFOUEHHOM KPAacCHOM (pUJIbTpe Ha H300paxeHHe, cipoelHpoBaH-
HOE HA NOJICTABKY YBEJIMUYUTEIS TAK, 4100bl NEPEKPLITH KAK MOXHO
0oJsiee WIMPOKUH Auana3on TOHAaJILHOCTEH. [IpUKpbIBasg dacreb no-
JIOCKM 4YEPHOH KaPTOHKOH, NPOIKCNOHUPYITE OT/IE/IbHbIE KYCOYKH
NOI0CKH C Y/ABAUBAIONIIMMUCS BbIJIEPXKKaMu, Hanpumep 1, 2, 4, §,
16... c. Crapaiirech nmepeaBUraTlh KapTOHKY TakK, YTOObI Ha KaX-
JIOM NpoBHOM NOJIE 0KA3aJ10Ch KdK MOXKHO OOJLINE pa3HbIX TOHOB,
OT SPKHX CBETOB JI0 Tiy0okux TeHel. Ob6paboTaiiTe NnoNOCKy Tak,
Kax OyaeTe oOpadaThiBa1b U NOCIEAYIOIIIME CHUIMKHU: NIPOSBISAIC B
TEYEHHE PEKOMCH/IOBAHHOTO BpEMEHH, OT(HHUKCUpYHTE, XOTs OBbl
HE/I0JITO MPOMOWTE M BBICYIIHTE, €CJIM He XKeJaeTe KIAaTb, NOKA
OoH4a caMa BBICOXHET, /Aai1e cieub BOJIe M NMPOMOKHHTE (Hilb-
TpOBaJIbHOH OyMaroi MjuM NpoOMOKAUIKON U3 LUKOJBbHON TETPaIH.
Bce 370 cyuiecTBEHHO. TAK KaK He 10 KOHIIa oOpadoTannas npoda
OyneT BbLINISLIETh MHAYE, YE€M HOPMUJbLHBIA CHUMOK, 00padoTka
KO'10POro NO;IHOCTLIO 3aBepiieHa. OueHute npody Hpu XxopoineMm,
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JIOCTATOYHO SIPKOM O€JIOM OCBEUIEHNH, Jiy4llle — AHEBHOM, MJIM, KaK
MHIIUMYM, SIPKOM JIEKTPUYECKOM, HO HUKAK HE 1IpH CBeTe Jlabopa-
TOpHOTO hoHAPS.

Eciiu Bce yyacrTku OK43aJIUCh CJMLUIKOM CBETJIBIMU HIIM CIIHLL-
KOM TEMHBIMH, MPUJIETCS CAENATH HOBYIO NPo0y ¢ APYrUM ps/ioM
OKCIIO3ULMIT WK NPU APYTOM 3Havelun auadparMbl Ha 0OBEKTHBE
yBenuuTessi. Koraa nojiyuuress «kHOpMalJibHas» 3KCMNO3ULMOHIIAS
11po0a, Ha KOTOpoit 0611ds MIOTHOCTb OT/IETLHBIX YHACTKOB Mells-
€TCSl OT CJIMLIKOM CBETJIOM A0 CJIMLIKOM TEMHOil, BbIOEpUTE OAHY
U3 CPE/THUX CTYyINEIEeK U NpoaHaTu3upyiTe nepeaavy Ha Heilt Kpaid-
HUX TOH&JIbHOCTEIH HEraluBa —CAMBIX CBETJIbIX U CAMBIX TEMHBIX.
CpaBHUTE 3Ty nepejavy Ha COCEIHMX MOJisiX KnuHa. Ecny Herarus
HE YPEe3MEPHO KOHTpAcreH, 11a mpode AokHa ObITH Xopoluas
npopaboTka JeTajc ¥ B CBETax, U B TEHAX. NPHUUYEM CaMbIE
r;iyOOKMe TEHU AOJIKIBl UMETh TJIYyOOKHH uepiiblii uBeT. BhITh
MOKET, 1IpOoOY NPUACTCS MOBTOPUTH ¢ MEHBIIUM LIATOM JKCHO3U-
uuil, noka Me yaacTcs MoJo0paTh ONIUMAJILHYIO BbIUCPKKY.
Cpe/iiue 1oJisi HOPMaTbHO HKCMOHUPOBAHOTO KJIMHA YKAXYT BaM
TAaK*ke, HOAXOUT JIM BbiOpaHnas ¢orobymara 110 KOHTPACTHOCTH
M 1€ cie/lyeT M BbIOpATL OyMary Japyroit rpagauuu.

[lpn nanuuuu gaxe Hebonwioro ouslta Qororpad Moxer
U3BJIeYb U3 CTyNeHYa1od Npodbl M. MOME3HBIC MOHOJIIUTEIIBHBIE
CBEJCHUA: Ne 10TpedyeTcs Ji AN NOpolevaThIBAHUS KpaiiHux
TOHAJILHOCTCH BIIEYATLIBAHUE MM MACKUPOBAIHE, T.€. MECTHOC
U3MEHEHUC HKCNo3uuMu. Jlaxe mpu XopolleM HeraTUBE HHOIAA
NPUXOANICS JAaBaTh JOMOJHUTEIBHYIO FKCIO3ULMIO B CBETAX (CCHU
CBETA MMOJYYMJIUCh JIyylle Ha TOM YYaclKe KJWHA, e TeHu
mpopaboTalibl He TaK Xopouno). Tenu B TaKOM CJIydac HpUTeTCs
HPUKPBITL HA KAKYFO-TO JAOJIIO BPEMEHU IKCIO3UIUMN, MPUYEM 1Y
JOJII0 MOXHO TOYIO OICHUTD 110 Pa3HULE IKCIO3MUMHA COOTBCICI -
BYIOWMIUX MOJICH Kauia. TexHUKa TAKOIro BIEUYATBHIBAHUS, MWW NIPH-
TeHeNNsl, HECJIOXKTa, HO 1pedyeT tpakTUKU. Oubitinie Gororpadsl
JeA0T 310 MPU NOMOILM PYKH MJIM NOMB3YSACh KYCOUKAMH KAPTO-
114, HACAXKEIIHBIMU Ha MPOBOJIOYHYIO pyKOs iKy. KapToHKoii 11pHxo-
JUTCS BCE BpeMsi BOUMTbL HAJ HYKHBIM YU4CTKOM, 4TOOBI 1€
NPONEYATAIUCE €€ Pe3KHE IpaHULbL. *

MeTo CTyneHUaToro KJIMHa MOXHO HCHOJIL30BATHL U DoJice
TOHKO — /1151 MCCJIEJIOBAHUS OTJEbHBIX TOHAJBLHOCTCH HeraTHBd.
Ecnu, k npuMepy, Ha CHUMKE €CTh TAKOil y4aCTOK, KOTOPBIH HYXHO
nepe/laTb Ha OTIEYATKE MOYEPHEHUEM C MAKCUMABLHOW MIIOT-
HOCTBIO, HAJIOKHTE NPOOHYIO MOJIOCKY TONBKO HA 3TOT YYACTOK U
noabepuie TAKYrO MUHUMAJILHYIO BBIJIEPKKY, IPU KOTOPOH B 3TOM
MecTe Oy/IeT NMoJyYeH MAKCUMAJIbHBIN YepHbId TOH., Touno 1ak *xe,
€CTEeC1 BEeHHO, MOXHO MOCTYNHTH U C JIFOOBIM JIDYTHM TOHOM. Tak

*boee moapoBHO 3aMHTEPECOBAHHBIH YHTATCIb MOKET O3HAKOMHTBLCH €O
BCEMH TAKHMH NMPHEMAMH TNMevaTH B Kuure: Peccune P. YBeanueHue GoOTOCHHMEKA.
IMep. ¢ Hem. M.: Mup. 1985. 287 c.
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[TOCTOSHCTBA BBHICOKOTO KA4eCTBA Ballici paboThl MOXHO AOCTUTHYTH TOMbKO IIPH

WIEAIbHON CKPYMYJIC3HOCTH H «XHPYPrHYECKOil» yucToTe. PasrpaHuybTc B 1IPOCT-

PAHC1BC MOKpBIE U CyXHC PaboTbl, MOJIb3yHTCCh 6€3YKOPH3HCHHBIM 060PY(OBAHHCM

M MaTcpualamu. He mpcHcOperaiire HUKakuMu mesnoyamu. Ha pucyHke mokasax

elIC O/IHH BAPDHANT OPraHu3alMMu Bauicro pabodero MccTa, KOTOpbldi MOXET B3A1b
Ha BOOpYXeHHC ¥ npodeccHoHa

MOXHO MPOBEPHUTD, HANPUMED, /IBE€ BaXKHbIE TONATBLHOCTH, U, €CJIH
MOJIYYATCsl OJIAHAKOBbIC WJIM OJIM3KHE 3HAYEHUS BBLAEPKKU AJIS UX
NpaBUJILHOM nepeadud, BBl MOXKETE CMEJIO MEYdTalb B D1UX yClo-
BUAX Bech oTneuatrok. Eciu TpeGyeMbie BbIAEPXKKH OTJIHYAOTCH
HE3HAYHTEJILHO JpYI OT JPYrd, MOXXHO BBIHTH M3 MOJIOKEHHS,
npuMeHsiss OyMary Jpyroi cTeneHd KOHTpacTHOcTH. Ecnu xe
BBLAEPKKH O1HHUATOTCH CHJIBHO, TPUAETCS IPUMEHHUTH [IPU NMEUATH
IFeXHHKY MACKHPOBAHHS, MPUYEM OMSATL-TAKH HE HA0OyM, 4 BO3-

12- A.B. WeknenH 177



MOXHO TOYHEE PACCUUTAB PA3HULYY IKCMO3ULMHA A1 TAKUX CYIIECT-
BEHHO BaXKHBIX Jietaned U300paxeHHs.

Besi 3Ta BecbMa kponoTiuBas TexHuka npod ocobGeHHO HyXHa
NpH NMeYaTH CHUMKOB YHUKAJIbHBLIX — BLICTABOYHBIX DJK3EMILISIPOB.
3aKa3HbIX Gororpaduii U t.n. B MaccoBoiil neyaTH GOJILIIMHCTBO
dbotorpadoB 00XOAUTCS YNPOILIEHHBIMH MIPUEMAMH, HO., MO CYTH
JleJia, 3TO He COBCEM NpaBH/ibHO. CTOUT JIM CKpyNyJ/ie3HO onpeie-
JISTh NPABUJIbHYIO 3KCMIO3HMIIMIO HETATHBA, TIIATENbHO 0Opabarbl-
BAThb IUIEHKH, €CJIM Ha NOCJIeAHEM, 3aBeplliatollleM 3Tane R0BOJIbCT-
BOBATLCS NMepBbIM k¢ HoJiee UM MeHee CHOCHbIM oTnedatTkom? [1o
MHEHHIO NPpo(hecCHOHAJIOB, NIEPBLIN OTNEUATOK —3TO JHIIb M0Ce-
Hsas npoda. [Mo Hemy npodeccuonan euie pa3 NpoBepsieT BuIOpdH-
HYIO 3JKCMO3HMLHIO M OTMevael Y4acTkd, Tpelytoiie ocoboro
BHHUMAHHUS,

Fiasa o gotorpaduueckux npodax nojiyynsiach B 3TOH KHUTE
OJIHOW M3 CaMBbIX OOJILHIMX H. MOXAJIyil, OAHOW H3 CAMBIX CJIOX-
HbiXx. Ee Henb3st npovecThb Oeryio, HO, MO0 MHEHUIO dB1OpAa. MMEHHO
3TOT MaTepHaJl MOXeT OKa3aThCs MOJIE3HBIM HE TOJILKO HAYMHAIO-
IIUM, HO U Topaszao OoJjiee onbiTHBIM (doTorpadam. Onucanue
MHOTHX TOHKOCTEH TaKUX NMpol BrepBbie MOSABISACTCS B AOCIYITHON
OI€YeCTBECHHON JIMTEpAType: MPU HX HU3JIOKCHHM aBTOP CTapacs
NMOPOOHO MPHUAEPKUBATLCS KAHBbI M JAdXe CTHJISI PEKOMEHIALUN
onbITHOTO aHrjuickoro dhotorpada Jlenapaa Foura. INo-Buumo-
MY, BCE 3TH NOAPOOHOCTH He OyAYT JUIIHUMHU JJIs HAIlIUX YUTaTe-
Jiel — JIMIb JOCTATOYHO BBICOKAS U NPOIyMaHHAsl TEXHHKA pabo1bl
MO3BOJIMT CHCTEMATHYECKH 00eCieYUBATh HAMJIYYIIHE PE3YJIbTATHI.

Ho kak Obl Bbl BHUMATEJILHO HH OTHOCHJIUCh KO BCEM 3TUM
npobaM (U ITO CTOUT NOBTOPHUTH!). OTIHUYHBIX doTorpaduii Bbl HE
MoJiy4HTe, ecjii B Ballleil 1abopaTOpHH He O1JIaXEHO BCe HA CTOJIb
XK€ BBICOKOM YypoBHe. Bcerna moub3yiilech miisi M3roTOBJIEHUS
OTBETCTBEHHbIX CHUMKOB cBexel ¢GHoTOOYMArod. XxpaHUTE ec B
CYXOM MPOXJAAHOM MECTE NOJAJIbIEe OT XUMHYCCKUX PEAKTHBOB.
[MposBUTENbL BCcerga AoJXeH ObIThb CBEXHUM, a €ro TeMIlepalypa
COOTBETCTBOBATH MHCTPYKLMHU. He 3KOHOMBLTE BpeMsi U pEaKTUBbI
Ha (UKCUPOBAHHH U TIPOMBIBKE, 00 3TOM Mbl TOXE [OBOPHIIHU.

M Hanocsenok —nocjieAdsiss npoBepka Ballied JadopaTopHO#H
TEXHHKH: Ka4eCTBO JlabopaTopHOTro (hOHapst U HaJMUHe NMOCTOPOH-
Hell 3acBeTKkH. COYHBLIN CHUMOK MOXHO TMOJIYYHIb. €CJIH TOJILKO
Oymara CoBepllieHHO He Byajiupyercsi, a (GoHapb jadeT BIOJHE
HeaKTUHWYHOe ocBellleHHe. TpeOoBaHHe 3TO OTHIOAbL He Bceraa
cobnomaercs. Kak 4acTo CkBO3b 11l€/IM YBeJIM4UTels UK GoHaps
npobuBaetcsi Oesiblii cBeT, PUIBTP UMEET TpelllHHbl, OKHO KOMHAa-
Thl HETJIOTHO 3aBellieHo. Bee 310 oyeHs noprut Aeso. [Noarotoss-
Te yBeJMuUMIeab K pabore, BKJIIOYHTE HEAKTHHHYHOE OCBElIleHHe,
3aKpoiiTe My4YOK CBETa, BBLIXOAAINEro M3 OOBEKTHBA, KPACHBIM
dbuabTpoM. Ha noaciaBxy yBeJHUHTEIsi TOMeCTH1e JIUCT HhoToOy-
Maru, 4Ttodbl OH OCBelajCs NMYYKOM CBela. 3aTeM Ha VYACTOK
H300paxeHusi. KOTOPbIH Ha OTneYaTke OYNET CBETJbIM. MOJIOKUTE
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[Mpsimoc ocsenienne pabouero Mecta
AUKE BITOTHC HCTIPABHBLIM J1abopaTop-
HbIM (POHAPEM MOXCT BBI3BATH MOSB-
JICHHE  BYAIH, OCOOCHHO B UBETHOH
doTtorpadmu. He noasepraiite doto-
Oymary JCACTBHIO HEAKTHHHYHOIO OC-
BCLUCHHS A0.bNIe 10 MUH

MOHETY U OCT4BbTE €€ Ha 2-3
MHH; TNOTOM, yOpaB MOHe1y,
caenalTe, kak oObIYHO, OTIie-
yaTtok. Ha roroso#t dortorpa-
$dUr He AOMKHO OBITH Jaxe
Ciie/la TaM, IJIe JIexasla MoHe-
ta. Eciu ke B NOMeUIeHHH
€CTh 34CBETKA, TO lla MeECTe
MOHETBI TOJIYyYHTCS BIOJIHE
3aMEeTHOE CBETJIOE MSTHO.

HMmenno 1akas npoba, Ko-
TOpasi OTJNYAETCA OT OOBIUYHO
PEKOMEHIYEMOM — MOICPKATH
Kycouek PoToOyMaru npu UMetoLEeMCsl HCAKTHHHYHOM OCBELLEHUH
HECKOJIbKO MMHYT M 3aTCM MpOsBU1Tb.— HanboJee 110KazaTesTbHA.
[MocTopoHHss 3acBETKA MOXET ObITh OuCHBb claboii. Eciin npocto
NposIBUTL OyMary, He Jefiasi O11ic4aTKa, Bydilb MOXeT Obllb
U He3aMmeTHa. Ho JOUONHHTEABHON 3KCIO3BUIIMH ¢ 1IOMOUILIO
YBEJMYHTEJISt OKA3BIBAETCA JIOCTA1049110, 4TOOBI 11a OTIIeUATKE 1IPO-
SIBUNACE CKpbITas Byash. A Byd/lb Aaxe B caMo# ciaboii dopme
JIMIIIAET CHHMOK TOH COYHOCTH, KOTOpas ACCOLMHUPYETCs ¢ M300-
paX€HHEM TIPEBOCXOHOTO KAaYeCTBa — COBEPIIEHHO YHUCTLIMU Oe-
JILIMH CBETaMH, ITyOOKHMH TIOUTH YEPHBIMH TEHSAMH ¥ OTJNYIIBIM
pa3/eseHNeM BCeX CBETIbIX TOHAJNLHOCTER. IMeHHO 1105TOMY /I
ycTpanenus JroOolH BydnM MOXHO eHIe pa3 1IOPEKOMEHIOBA1b
100aBJSITh B 1O3UTUBHBIE 1IPOSBUTEIN HEKOTOPOE KOJIMYECTBO
OeH30TpHa30JIa.

3TOT YAUBUTENbHbIA MUP ®OTOITPAOUN. ..

Jjis MHOrMX M3 Tex, KTO Kynui doroannapar, OH CTAHOBUTCS
MOCTOSHHBIM CNYTHUKOM B xH3HH. [lpo3pauHas ronybH3Ha ero
00HeKTUBA COXPAHUT M LIEPBYIO YNbIOKy pebeHka, U JIMpHUUYHBINA
nei3ax.  HHTEPECHbIH ITMOHEPCKHUI 110X0/1 UJIM IIKONBHbIE OyAHHU,
M Juua BammMx apysed. Kak npasuio, ueM OoJibile 4YeJOBEK
CHHUMAET, T€M YBJICKATEJbHECE CTAHOBUTCS JUISl HETO JTO 3dHSITHC.
Ho Ha nytu x MacrepciBy He cJieAyeT 3a0biBaTh HEKOTOPBIX
NPOCTBIX WCTHH.

®dotorpadus, kak u 000N apyroit Tpya, 1pedyer TepneHus.
BileuaTnenue, 4To c/lenarh CHUMOK O4eHb MPOCTO — TOJBKO KAXKY-
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weecsi. HeTpy/iHo cienath O4eHb TUIOXO# CHUMOK, XOpOLUAs Ke
doTorpacdus Bcerga CBsizaHa ¢ 00JNbLIIOH U TPY/10eMKOIl paboToil.
W noka takoil Tpyn He Oyner BJOXEH B Ballie yBJIEUEHHE, ycriexa
KAATh HE NpHJIEeTCH.

®doTorpacdus TpedyeT METOIMYHOCTH. beccMbicIeHHO crapaTh-
€Sl OBNQJIETh €€ CJIONKHBIMH (pOpMaMH. KOTOPbIE MOTYT MOpAa3UIb
Ballle BOOOpaxxeHHe Ha BbICTABKAX, MOK4 Bbl HE CHPABHUTECH C
NPOCIbIMH BUJIAMH ChEMKH M Ne4aTH. JIMNIL NMOCICHCHHO, HIAT 34
LIATOM MOXHO NMOAHATbCS K BEPLUIMHAM TEXHHYECKOrO H TBOpUEC-
KOr0 Mac epcTaa.

doTtorpadus Tpedyer akkypatnoctu. UTobbl ile nepeBOAUTL
psl BpEMsl M MaTepHaJibl, B pa001€ HYX)KHO NMOCTOSHIIO COOJIIOTATE
YUCTOTY, BHHUMATEJIbHO CJIE/IOBATL COBElaM PYKOBOACTB, HHAYC
BECb paHee 3AaTPAYEHHBIH TPy MOXKET MOHTH HACMApKYy H3-34
TIepenyTaHHOTO XUMHUKATa HJIM OLUMOKHU TNIpH 3apsjke 6auka. AKKy-
PATHOCTL —3aJI0T yCIexa Ha KaX /oM 3rare paboTbl, 3TO yBaXKEHHE
K CBOEMY COOCTBEHHOMY TPY/IY.

doTorpadus Tpebyer BAYMUUBOTO oTHOLUEeHUS. Heynaun nin
OolIMOKH OYAYT, HTO €CTECTBEHHO, M BAXHO 3/1eCh 10, YTO BbI
CyMeeTe B HUX pa300paTbCs U X HUCNIpaBHThL. JIMLLIL MOHSB, HA 4eM
Bbl CMOTKHYJIMCb, Bbl CMOXeETe H30€XaThb TAKMX e OoWHOOK
B Oyayiiem.

®dotorpadus TpebyeT BpeMeHH U 3HaHWH. Hu B kakoi knure
HeJIb3s cOOpaTh WJIM HAWTH COBETHI HA BCE CJAYUYAH XU3HMU, H JIMLIL
Bdlll COOCTBEHHbIH ONBIT, TPAMOTHOE OTHOIICHHE K CYIIECTBY
BBITIOJIHAEMOM pabOThl, YMCHHE CAMOCTOATEJILHO pa3odbpaThes
B Heil —3anor ycnexa. Herapom wyTst, uro 3jech He CTOJIL BAXHO
Bbicliee 0Opa3oBaHHE, KaK Cpe/lHsAs cOOOpa3H ICIILHOCTL. A ecin
Bbl BCEPbE3 3aXOTUTE OBJIajlelb HOTOrpadHIecKUM MACTEPCTBOM,
HOJIHATBCS HaJ YPOBHEM PSJIOBOTO JIFOOUTENS, KOTOPbIH CHHMACT
OT ciiyyas K ciy4aro s ceMmeitnoro ajabboma, 910 notrpedyer
MIIOTO BPEMEHH, TMOCTOSAHHOW MNpPAKTHKH W TPyJa, Tyl HYXHA
yBJeueHHOCTb. M1 Toraa dororpadus narpajint Bac COXpaHEHHbI-
MH Ha TOAbl «OCIAaHOBJIEHHBIMM MTHOBEHHSIMU» HENOBTOPUMOM
WHU3HH, & MOXET —KTO 3HAET?—H HACTOSIIMM IpPH3HAHUEM.

[TocTapaitrech ¢ NepBbIX LLIATOB OTKA3ATHCA OT OYEHDL XKHBYUYHX.
CTrapbIX, Kak caMa ¢oTorpadHs. U 01HIO/Ib He Oe3BPEAHBIX 3i0iyK-
neHuid. llepBoe W3 HHX, KaK yXe Mbl [OBOPHJIHM,—BCpa B HEKHH
BCEMOTYIIIMI TNPOSBHUTCIIL M HEONPABIAHHOC PACTPAHKUPHBANHE
BPCMEHH Ha CIyHaiHOE «xuMuueHue». Celuac yxke Bps.l JIHK MOXHO
€03/laTh CBOM coOCIBeHHBbIH peuent, KOropbld nomor Obl BaM
BOWIH B HCTOPHIO, B JAHHOM Cilydae—~B HUCTOPHIO (hoTorpaduu.
BoJlee HaJIeKHbIA 1ylb 3aBUTL O cebe -2r0 BAIIM NPCKpACHDIe
CHUMKH, KOI'OpbIM JTt000€ KIOpH OyleT pa/l0 NpPHUCYIHTh BBICIIHE
Harpaabl. UTo e KacaeTcs nposiBUTEJICH, TO OOJBIIUHCT BO HMEKO-
[IIMXCS B CHIPABOYHHKAX PEUEIITOB PA0OTAIOT OTJHYHO. ¥ YaCTas HX
cMena Oyaer ToAbKO ¢OHMBalb € TOJIKY. MBbl yXe€ TOBOPH.IM. UIO
C1adUNILHOCTh KAYEC IBa HETATHBOB C4MbIX PA3HOOOPA3HBIX CIOKe-
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TOB, KOTOPOH HEBO3IMOXHO
JIOOU1bCA, MeHSSl T0CTOSIHHO
pelenTypy.— OAHO U3 BaXHEH-
IUUX YCJIOBHH YCIEIIHOHW H
JIETKOM MeYyaTH.

B1opoe 3abnyxacHue — Tex-
HUIIM3M. U O HEM XOUETCSl CKa-
3aTh noJapoOuee. IlyTtsar, yto
ans dotorpadpa oOBLEKTUB-
HOCTb —3TO MpPUBBLIYKA 0OBsC-
HTb CBOM HEYId4YU HECOBED-
HIEHCTBOM 0ObekTuBa, a uy-
KHUC YCIMEXH — JOCTOUHCTBAMHU
KaMepbl, KOTOPOH y Bac HeT.
FOmMop sto# ¢pasbl noctarto-
YHO MpaueH, MO0 CIHILKOM
upapauB. AGCONIOTHAS Bepa BO BCEMOTYLUECTBO «CaMOH-CaMO»
nocye/iHeR Moaenu co BpeMeH [larepa sBisieTcs ABAraTesieM TOro
NCEeBAONPOrpecca, KOTOPBIA pagd HUCTO PEKJIAMHBIX M M0J4acC
MHHMBIX NPEUMYILLECTB MOCMEINHO 3AMEHSAET OJIHY MOJAENb APYroH.
VYV roaeit, nonaslUMX BO BJACTb ITHUX 4dp, TEXHHKA CHUMKA
3AMEHSAETCH TEeXHUKOM annapata W HaJIMYUE JIONOJIHHWIEIbHOH
KHOTKH WJIM UBET BEPXHEH KPbIILKH 3ACJOHSIOT BCCb 3aJIMThIN
COJIHIIEM MHp. MoOJa Ha TeXHUKY Jlajieko He 0e300MaHa, OHa
OTBJIEKAeT OT IJIABHOIO. TOPMO3UT TBOpUECKHH pocT. [TpaBuabHOE
OTHOILUEHWE K dNnapaTy BCEro JMIUb KAK K HHCTPYMEHTY, ¢
NOMOLLBIO KOTOPOI'O Bbl BOILIONIAETE CBOM 3dMBICEJI. HE TOJbKO
H304aBHT BAC 01 HEHYXHBIX 34TPAT HA HOBOE, YACTO MAJIONOJIE3HOE
000pYIOBAHHE, HO U CIKOHOMHUT BaM BpPEMS, CTOJL HYXKHOE s
TOro, 4yToObl CHUMATD.

«[ToMHW1Ee O TOM, YTO Bdlua Kamepa - HE XPOMHUPOBAHHBINA
MENAJbOH Ha Hiee. DTO MNMPOJOJIKEHUE BAILMUX TJ1a3 B TAKOH Xe
Mepe. Kak aBTOMOOUIIL — NPOIoJKeHHE PyK U HOT. [1pakTukyiTech
C HeH 10 Tex 1Nop, Noka He BhIpadoTaeTe abCOMOTHOIO d4B1OMU1H3-
Ma U YBEPEHHOCTH, MOoKa He Oy/ie1e 3HATL COBEPHIEHHO 10YHO, Yero
Ke MOXHO JNOOHTBHCA ¢ 3TUM HAOOPOM KHOIMOK U PhIYAXKOB». DTH
cjoBa u3BecTHoro arauiickoro dortorpaga C. Pobeprcona He
TOJILKO OUYeHb OOPA3HO OTPAXKAIOT CYIIECTBO 1€)1a, HO U NOoA4YePKH-
BAIOT O/JHY M3 OMACHOCTEH 4aCTOW CMEHBI alfapaTypbl —MOTEPIO
HABBIKOB pabo1bl ¢ HEH. YTaUHBIA CHUMOK, OCOOEHHO PEeNnopTax-
HOTO XapakTepa, KOI/Ia ycrex Iena pamarT CceKyH/bl, Tpebyer
MOJIHOTO ABTOMATHU3IMA B OOpPALUEHUH C TCXHUKOH.

MieanbHOM KaMepbl HE CYLUCCBYeT. HHAYe CYIeCTBOBaa Obl
TOJILKO OHd4. BrIOop annapara /10JKeH LETUKOM 3dBUCCTh OT 10T0.
Juls Kakux paboT OH BaM HyxXeH. «XOpOHIMH CHUMOK MOXHO
cAeNdTb W KOHCEPBHON OaHkoM» -1y HeOOJIbHIYH 1 H1iepOOTy
3HaMeHuTOro ¢paHiysckoro Mmactepa AHpu Kaprbe-bpeccona
HATJIA/IHO TIOMTBEPXKIAAKOT CHHUMKH HAHIMX Ael0B. Annapart He
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CHUMAET caM, JaXe €CJIM HTO CaMblil COBepIIeHHbIH aBTOMAT.
[Ipeanonoxenune, 4TO 4YeM OH JOPOXKE WJIH YHHUKAJIbHEE, TEM
HecpaBHEHHEe €ro JOCTOMHCTBA. OY€Hb OTHOCHUTeNLHO. Jloporoe
00opyaoBaHHE MOPOTrO B LIEPBYIO OYepe/b HE MOTOMY, YTO CAMO
JeJIaeT XOpollye CHUMKH, a4 NOTOMY, Y10 MO3BOJISIET AeIaTh MX
Gostee omepaTHBHO, B 0o0Jiee CIOKHBIX WIH CHEUH(UYHLIX YCIIO-
BUSIX. DTO mouTH He upeyBenuueHue. KoHeuHo. amiapar OGoJee
BBICOKOTO KJIACCA U3TOTOBJISIETCS U OTJIAXUBAETCSl 60Jiee TIATEITh-
HO, cHabaeTcs BBICOKOKAYECTBEHHOW OIITMKOW U MHOXECTBOM
JOLOJIHMTENBHBIX Y100c1B. HO 3an0XeHHbIE B HETO MOTEHUHAb-
HbI€ BO3MOXHOCTH €Il HYXXHO YMETh U3BJIeYb. DTO 34BHCHT YKE
oT doTorpada, ero MNOATOTOBKH, HABLIKOB, YMEHHA. XOpPOILUM
anuapaT Xopollo CHMUMAeT TOJbKO Yy xopoiuero dororpada. u
cijieflyeT NpHM3HaTh, Y10 TUIOXHX (OTOANMAPATOB BCE-TAKH MIOTO
MeHBblIle, YeM MI0XHX ¢oTorpados. Ha onpejaeseHHOM 7Tale Bhl
CaMH YBUJIETE, YTO JOCTHIJIM YPOBHS, KOTJIa UMerollieecsi 000py.10-
BaHHE NEpecTael BiC YAOBJIETBOPsTh. Bor 1orma, u tonsko toraa,
cjieyeT 003aBOANTLCS HOBBIM.

OcBanBasi HOBYIO KaMepy, Bbl HE TOJALKO NIPHOOPETUEIE HOBLIC
HaBbIKH, HO H MOJIy4deie BO3MOXHOCTh NOB1OPHTH CTapble 0111i0-
ki. PoTOOTNEYaTOK — [10CIeIHEe 3BEHO B JIIMHHOMN LENOYKE AEHCT -
BHUH, OT HaXXATHUS HA CMYCKOBYIO KHOIKY JIO pacupsAMJICHUS BbLICY-
LIEHHOTO CHHUMKAa, W B I3TON ULENOYKE KAXI0E 3BEHO BAXHO.
CKOJIbKO HanpacHbIX yKOPOB, OOMAHY1bIX OXHTAHHHA U HEOMpPUB-
JaHHbIX MHEHHMH CJIOXMJIOCh MO 110BOAY XOpOUIeH alapatypbl
TOJIBKO MOTOMY, YTO NPH CHYCKE 34TBOpPa KHOMKY BOMBAIOT KakK
rBO3Ab, HA PE3KOCTb HABOASAT O€3 OYKOB, 4 [aBHO BBIILIEAIIYIO U3
rapaHTHH QOTONJIEHKY NPOSIBJSIEOT A0 COCTOSHHSA 3aKOIYEHHOrO
C1eKJ1a NPOsIBUIE/IEM HEU3BECTHOTO HA3HAYEHHS. . .

C runHoO30M LeHbl COCEACTBYeT THNMHO3 dopmaTa. o cux mop
JaXe ONnbITHbIE GOT1OMFOONTENN YOEXKACHDI, YTO XOPOIUHA CHUMOK
MOXHO CAeNaTh TOJbKO «DOJNBIIOH» KaMepol W yx eclnu He
NaBUJILOHHOTO THNA, TO TOJBKO padoTaroiied Ha UPOKOI MieH-
ke. Cuenududeckue TpeboBaHHA NOJUTPAGHIECKOTO BOCIPOU3BE-
JIEHHS B NEYaTH COBEPILEHHO GE30CHOBATEIBHO PAcnpoCt paAfsioT-
csi Ha doTorpaduro BoobIIEe, U CHUMATh HA KUHOIUIEHKY MHOTHM
Kaxe1cs HecoaHbiM. Hepenako Buauib, Kak paju TaK Ha3biBae-
MOTO «NpoeCCHOHATU3MAY» OJMHOYHBIA MOPTpeT aesaroT pa3bos-
TAHHOW. KAaK CcTapas Tejera, CKJAaJHOM Kamepod MoJiyBeKOBOH
JaBHOCTH, TaK YTO pa3Mep TOJIOBbl CHUMAKOUIMXCH He OO0JIbIle
CNUYEeYHOH TOJIOBKH, a YeNOBeK y3HaeT cebs He no Jmuy. a4 10
onexnae. U koraa Ha 6oky JiroOUTENs BUCHUT CYMKa BECOM B fBa
nyaa, HabuTas annapatypoi 4yTh JIH HE TOH Xe CTOUMOCTH, YTO
U JIETKOBOH aBTOMOOWTb, He HYXKHO JyMaTh, YTO NEPE] BAMH «ac»
tdororpadun. Ckopee Bcero, cobceMm Haobopor.

UToObI NOYYBCTBOBATH, YTO «HE B KAMEPE AEJIO». NOUpobyiiTe.
€CJIM Y BAC €CTh XKeJlaHUE, CAaMOCTOS1€EJIBHO CACIATh 1IPOCTERIIY IO
KaMepy-oOCKypy M NMOJYHYHTDH C €€ MOMOLUBIK) HACTOAIIMH CHHMOK.
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JTO NpoCTO, ecau y Baiuero ¢GoToannapata CbeMHbIH OOBCKTHB.
Pa3Be He MHTEpPEeCHO BO3BPATHTLCA K TE€XHHKE MOJIYyTOPABEKOBOH
JIABHOCTH W YOEIUTHCS, YTO TaKas KaMepa AaeT xopoilee n3obpa-
KEHHE, JIaXKE UBETHOE, HE UMEET MPHUCYLIMX JIHH30BBIM OOBHEKTHBAM
cepryeckoil U XxpoMaTHueckoil abeppaluu, a yron 3peHUs MOXET
ObiTh HACTOJILKO OOJIBLILIMM, YTO EMY MOXET M03d4BUI0OBATL BJAE-
Jiell CAMOTO COBPEMEHHOTO CBEPXIUMPOKOYroJsibHUKA: OcTaHKul-
CKYIO TeNleballHI0 YAdeTCs BO BCHO BBICOTY cdoTorpadmpoBaThb
¢ pacctosHusa Bcero 100 m.

Taxoil 3IKCEPUMEHT MPOLLUE BCETO BBINOJHUTbL Ha CKJIAJHOM
M1acTMHOYHOM KaMepe THna POTOKOpP, KOTOPBIE BBIMYCKAINUCH €lIe
J10 BOiHbl, CHUMHUTE OOBEKTHB M BMECTO HETO [IOCTABbTE TOHKYH)
MJIACTHHKY ¢ OTBEPCTHEM JHaMeTpoM npuMepHo 0,5 MM TouHO no
ueHTpy. Bor u Bce, M ecan paccrosiHue 10 TMJEHKH OydeT cocTas-
JI b NpUMEpPHO 125 MM, MOXHO MOJYYUTb OTJIMYHBIA CHHMOK
nei3axa, Ha KOTOPOM BBIHIYT pe3KO BCE MJAHBI -OT OnMXKaliunx K
annapary mo caMbix ganbHux. UyThb Oosbllie nepeaesiok noipebyer
COBpEMEHHASI OJTHOOODBEKTHUBHAS 3€pKajibHAas KaMepa, Hanpumep
3enutT. BMecTo 0ObeKTHBA B KAMEpPY HYXXHO BCTaBUTb YEPHEHBIN
W3HYTPH HENPO3pavHbIi UMJIHHAPHUIECKHH «CTAaKaH» C OTBEPCTHEM
B LEHTpe AHA. [lnaMeTp oTBepcTHs AOKEH Obl1b [MOMEHbIlE,
npuMepHo 0,2 MM, a BbicoTa «crakaHa» 30-50 mm. Ha MaToBOM
CTeKJie BUJOUCKaTeNsl H300paxkeHHe yBUAETb TPYAHO, OHO CJIMIL-
KOM TEMHO€, MI0ITOMY U BblAEpX)Ka TpebyeTcs 6onbiuas. OpueHTH-
POBOYHO €€ 3HAYEHUs MOXXHO BbIOpaTh M3 ClEAYIOLINX JaHHBIX:

YyscTBUTEIbHOCTL (hoToruicHku, ex. [OCT 130 400
BolLiepxkka, ¢
1npu APKOM COTHIIC 6 2
1npy J1eTKof 001a4HOCTH 20 4
B CJIETK4 3aTCHCHHOM MCCTC 60 9

TouHO omnpenensiTb €¢ NPUXOAUTCA NPH NOMOLUM MNPOOHOM
CbEMKH, OCOOEHHO ISt IBETHOM MJIEHKH, TaK KAK YYBCTBH I€JIbHOC-
1M JdX€ BCTPOEHHBIX B KAMEPY IKCIIOHOMETPOB OOBIMHO HE XBaTa-
eT. Eciv oTBepcTHE BENHKO,* TEPAETCA PE3KOCTDb, €CJIM MdJIO — CKa-
3pIBACTCA AMPPAKLMA, U U300paxKEeHHUE TaKXKe Pa3MAXKETCA. Yrod
3peHust 3TOro «oObekTHUBa» OyAeT 3aBuUCE1b OT TOJIMHBI OHA
«c1akaHa», UeM OHO TOHbIIIE, TEM OJIMKE JOKHO OBITh O'1BEPCTHE
K IUIeHKE U TeM Ooubllie OyaeT yron uzobpaxenus. Takoi skcnepu-
MEHT — XOpOllidsi TeMa JJisl 3aHATHUS IUKOJIbHOI'O (DOTOKPYXKKA.

Mrak, He co3maBaiiTe U3 TexHUKH Kyabta. Hukakas kamepa He
C/leNdeT 32 BAC XOPOIIEro CHMMKA, MOKa Bbl CAMH HE HAyUUTECh
cuuMatb. [pogonxkum uuraty C. PobepTcoHna: «MHorue nokose-
HUst XYAOXHHKOB TPYAMJIUCh, LBITASCL OTPA3UTBL TO, UYTO Bbl
ceifyac MoxeTe c/ie)iaTh OJHHM HaxaTueM KHonku. ITokosieHus
yYE€HbIX TPYOWJINCh, CO3JaBasi 3TY KHONKY, Ha KOTOPOH JIEXHT
ceityac Bann nasien. Korga ¥ 3aveM HaxaTb €€ —pellaTbh BAM.
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B dotorpadun, kak u B apy-
'MX BHJaX UCKYCCTBA, TEXHUKA U
TEXHOJIOrUsS TOJIyueHHus u3obpa-
XEHWS — BAXHENIIIMH, HO Bce Xe
BTOPOCTENEHHbIH, pabouui ae-
MeHT. Hactosiiuee TBOpYecTBO
TpeOyeT cOCpe/IOTO4YEHUs HA Bbl-
Pa3UTENBLHOM, COJIEPXKA IENbHOM
4CTNeKTe CHUMKA, M TOJILKO TaKOH
NOJX0/J K BallleMy YBJICUEHHIO
rapaHTupyeT BepHbIH MNYTb K
BEPIIMHAM MAacTepCIBA.

Dra uyacth ortorpadpuu Kak
MCKYCCTBA BCSl OCTajlach 3a Tpe-
nenamu  nactosiwei kuuru. U
XOTSl TOJIbKO TO KHHUIAM HCKYC-
cTBYy poTorpaduu ie HayuuIbCH,
TYI HyXeH eule M ocoOblif aap,
BCE XE€ CTApalTech KaK MOXHO
Ooaplile YuTaTh, UYyxoH oONbIT
clielyeT NponycKarb 4epes Mpus-
My COOCTBEHHOI NMPaKIMKH, U TOI'AA OH NPEAOXPAHUT BAC OT TeX
OIMOOK, HA KOTOPBIX 10 BAC OOXHMrajuch MHOIHeE.

3aKOHYUM K€ Mbl KHUTY COBETAMHU O TOM, IJle MOXHO HaWTH
HeoOXOAUMYIO NUTEpaTypy no doTorpaduu.

O NUTEPATYPE NO ®OTOIrPA®UU

Benylme ninarenbcrBa CTpanbl CHCTEMATHYECKH BBINMYCKAKO I KHH-
ru no ¢otorpadum, paccurraliHble KaK Ha NMOATOTOBJIEHIHbIX, TakK
M Ha HAYMHAKOLIKX JoOUTeNned. B KpynHbIX KHMXKHBIX Marasuiax
No [1J1aHaM HEHTPAJIbHBIX U MCCTHBLIX M3ATCILCTB NPUHUMAIOICS
IIpe/IBAPUTEIIbHbIE 3aKa3bl HA KHUIM, 3aIJIAHUpPOBaHNbIE 1A Oyy-
wmi roa. CrneunanbHo Miist poronrodbureneit usaercsi oOLIECOO3-
Hbli xypHas «CoseTckoe ¢oTo», MONUCATLCS HA KOTOPLIH MOX-
Ho 0e3 orpanunyeHuit. OH NOCBSILLIEH TBOPYECKUM M TE€XHHYECKUM
BonpocaMm dotorpadun U nyGIMKYeT caMble CBCXKHE MaTepHaslbl
Ha 3TU Temsbl. [TOAIMMBKY kypHana 3a psiA NMPOLIELINX JIeT  Ha-
cTosilas 3muukonems ¢bortorpaduueckoro MCKyccTBa. HAYKH W
TexHUKU. OT/IEBHBIE. K COXKAJIEHUIO PelKHe, CTaTbu no doTorpa-
dbun MoxHo HaWTH U B ApYrUX KypHa/jax, Hanpumep «XuMHUs
U kU3Hb», «Hayka U XHU3Hb».

He 3a0biBaiite 0 OMOIMOTEKAX. DTO OJAHUH U3 IJIABHBIX BALIUX
NOMOLUHWKOB. B sit000if M3 HUX B pasnene 77 CHCTEMATUYECKOIO
KaTajora Bbl HaWjere Te WM WHbIE W3JAAHUS MO0 WHTEPECYHOLIEMY
Bornpocy. Benwn kuur mo dororpadun nW3gaBajioch OYeHb MHOTO.
Yacro BaM momoryT W Oosiee onbliHble doTorpadsl. 3annMato-
wecs  doTtorpapueit MHorue rojbl. [ToyTH HaBepHsKa B MX
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«COKpOBUIIHHIAX» HaMayTcs Te WM HHbIE MocoOus, U Bpsia JH
BALLM ONBITHBIE KOJJIETH OTKAXYT BaM BOCNOAb30BA1bCS UMM,

N3natensciBo «MckveetBo» (MoOCKBA) BbINYCKAET KHMIM TO
BCceM BomnpocaM QoTtorpadum xak s moOWrened, Tak W s
1ipodeccHoHanoB. MOCKOBCKOE U3AATENBLCTBO «MUpP» U3d4ET liepe-
BOJHYIO NUTepaTypy. AIbOOMBI, 1IOCBSILICHHbIE TBOPHECTBY OT-
JIETbHBIX POTOMACTEPOB H TBOPYECKHX KOJIJIEKTHBOB, BBIXOJIAT B
uznatenbeTBe «flnanera». Kuuru no Bonpocam HayuHo#t ¢ortorpa-
dbuu. ee MPUMENEHUIO B pa3HbIX OTPACHAX HAPOAHOTO XO3ANCTBA,
yueOHHUKH AN CPeIHUX CNElIMATbHBIX U BBICIUMX yueOHBIX 3aBeje-
HHIA 110 1€0pHH POTOTPAPHUECKHX NPOIIECCOB BLINYCKAXOT M3Aa-
teapcTBa  «Xumus», «Hayka», JlernpomObiTu3nat, «Bbiciias
wkojga» U ap. Jdaxe Takue uziatenbcrna, kak «Heapa», «Paauo
W CBA3b», DHeproaToMusaat, a takxe uszgatenbctso JOCAAD
He OOXOAST 3TOH TEMATHKH.

Ho kHHry, gaxe xopollyro, elie Majio ToJibko npuoopectu. C
HEKO HYXHO Hayuuibes padortaTn. [Tocobus 1o dortorpadumn ue
OTHOCATCSA K JIerkoH. pa3BJieKaTeNblOH JUTEpaType, KO10pYyHO
MOXHO YHMTaTh MEXAY APYTMMH JesiaMH, NMpoberasi B3rasA0M 1o
cTpokaM. Kak ¥ BCAKHI y4eOHHK WU CAMOYUHTEND, 9TH NocoOus
ciefyeT 4MIaTh COCPeIOTOUEHHO, BHUMATENLHO U BAYMUYHBO. UH-
TaTeb JIOJDKEH CTPEMHUTBCS HE TOJIBKO HOHSITh ABTOPCKYIO MBIC/,
YCBOMTb €€ KaK HEKYyr aOCOJIOTHYH) MCTHHY (KOTOpPBIX, Kak
H3BECTHO, HE ObIBaeT). O AOJDKEH NMONBITATBCS CAMOCTOSITENBLIIO
0000ILIMTL U3NaraeMblii MaTepHuas, BbIABU1L W YSACHUTL CYLIECT-
BYIOLIME B HEM OOBEKTHBHBIE CBSI3M, B3TJISAHY1b HA BOTIPOC Kak Obl
HECKOJIbKO CO cTOpOHbI. TONLKO TOraa Bce Kap1unbl «ho1orpadm-
4eCKOr0 KaJIEUI0CKO11a» CONBOICS B €/IHHOE 11€J10¢, 4 e OCTAHYTCS
ciayyalHbIM, OeccMbICiieNbIM HaboOpoM pa3po3HeHHBbIX (aKTOB.
YMeHHue aHaJM3UPOBATDL - TNABHBIN KpU1epUid HCTUHHOTO 3HANUS.
Ecnu npu YTEHHMM KHMTHM y BAC HAYMHAROT BO3HUKATL BOUPOCHI,—
3TO TNPEKpPACHO. A €C/IM TOoCie HEKOTOPOI'Oo COCPeAOTOYEHHOTO
pasMbILLTENHs U JIOMOJHW1eALHOTO 1IOMCKA B JIPYTHX KHUTAX BB
CaMM CcymeeTe HaWTH Ha 31H BOMPOCHl OTBE1,  CUM1ai1e. uTo ¢
JIaHHBIM pa3jiesioM B npakinke GororpadHu Bbl yxe CNOCOOHLI
CMPABUTBCA CAMOCTOS1EJLHO.

Ewe ogun coBeT: 3aBeJUTE CMElUANbHYIO TETpadb, Ky/d Bbl
OyaeTe BBINHCHIBATD 3@MHTEPECOBABIINE BAC COBETLI H PEKOMEH/TA-
imu. Co BpemetieM cobepel1cs HEIUIOXOi CNpaBOYIHK, OYeHb 110-
Ne3HbIH B TNpakTH4YecKoil paboTe. 3anuchiBaiiTe Tyda e CBOH
CcOOCTBEIHblE HaOJIIOAEHHS 10 CcheMke M o00pabotke. MMeHHO
TaKWE 3ANMCH M COCTABIAKOT OCHOBY Te€X KHHUT no Qororpaduu,
KOTOpbIE Bbl MOXe€1€ YBH/E1b Hd MOJKAX KHIKHbLIX Mafd3unos.

M, nakoHeu. euie pa3 NMOBTOPUM CAMYIO OCHOBHYIO HCTHHY.
Jlroburennckas, ga W unpodeccuonanbHas ¢ororpadusa—s1ro na
JIEBATH JICCATBLIX HE TEOpMs, 4 IIPAKTHKA, Korja B padoTe BalllH
PYKHM, BalUM [J1a3a, Ballla rojioBa W jaxe Baimmy Hory., HMuure
CFOXeE1bl, CHUMAMTE., ONbaii1ech, HCIIPABAsiiTEe y1H OMHUOKH. CHH-
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MaiiTe n omudaiTech cHoBa. C KaxJIOW NMPOSBJICHHOW M OTNEYA-
TAHHOM TJIEHKOH UCMOMBOJIL M HE3AMETHO, KaK 30J101bI€ KPYIHULILI,
OyayT cobUpaThCa HACTHULIBI BAIUEro COOCTBEHHOTO OMNBITA, KOTO-
pblﬁ, K4dK aB1Op HEC YCIABAJI LIOBTOPATH HA NPOTAXKECHHUU BCcelt 3TOM
KHUTH, HEBO3MOXHO 3aMEHUTb HHUYEM.

PexoMenayem psil KHUT, BBIIIEAIUMX B [OCJIEAHHE HECKOJIBKO
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YKA3ATENb HA3BAHUW PEAKTUBOB

A3sorHokucitoe cepebpo—cM. Hurpar cepebpa

A30THOKHCIIBIH aMMOHHUII—cM. HuTpat amMMonus

A30 rHOKMCIIBIA kaaMuii—cM. Huipar xaamus

A30THOKHMCHBIHA cBUHEI-cM. Hutpat csunua (I1)

AroMoaMMHauHble KBacubl - cM. [onekaruapar cyibhaTta ajo-
MHHHUSA-AHAMMOHUS

AsroMokanuesbie KBacibl—cM. Jloaekaruapart cyabdaTta anoMu-
HUSI-KQJIU sl

n-Amutiodenos — [TapaamMunodenon

n-AMutiodenosia Bojgopoacynbdat —[lapaamuHodenon cepHokuc-
JIbIA

n-AMunodenona ruapoxjopua—[lapaamMuHodenon CONIHOKHUC-
JIbIiA

AMMHAK BOAHBIA —cM. BoaHbIN pacTBOp aMMHaKa

AMMOHHHR pOIAaHUCTBI—cM. THonManat aMMoHHUs

AleTraT HATPpHS — YKCYCHOKHUCIBIA HATpUi

Aunerar ceunia (I1)— YkCcycHOKHCIBIA CBHHEIL

Bucy1ibuT HaTpus—cM. [HapocyibdUT HaTpus
Buxpomat kasusi—cM. JAuxpomat kanus

Bpomua kanus— Bpomucrbiit kanuit; Kanuii 6poMHCTLIA
BpoMucrblii kanuii—cm. bpomua kaius

Bypa-cM. TerpabopaTt HaTpus

Bonamblit  pacTBOp aMMHaka — AMMHAK BOJHBINA, HalaTelpHbIi
CIUPT

[ekcaruapat cynbtata xenesa (I1)-anamMmonus — Xenesoammuau-
Hble KBACIbI

lekcaumanodeppat (111)  xkanus - Kanuii  kene30CHHEPOAUCTHIN,
Kpacnasi kpoBsiHas coJib

I'mapasun rugpoxyiopua— ['MApa3uH COJISHOKUCBIN

['uapa3un consinokucabiii—cM. ['napasuH ruapoxyiopua

luapokapbonat Hatpus—Hatpuil kucnwiii  yrnekucnsit; Cona
NUTbEBAS

I'mapokcua kanus—I'uapookuck Kanus; Enkoe kasim

I'uapokcun Hatpus— ['uapookucs HaTpus; Enkui Hatp

I'mapookuce kanusi—cM. ['Hapokcua kanus

I'uapookuch Hatpusi—cM. 'HApoOKCHA HaTpus

Muapocynedut Harpus — bucysibdur HaTpHs

Miapodocdar natpus— Harpuii dochopriokuciblii ABy3aMeLLEH-
bl

Funocynedut Hatpusi—cM. Tuocynsat HaTpus

Funocynedut Hatpust «Poto»—cM. THocynbdaT HaTpUs
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JByxnopuctbif kobanbT—cM. Xnopua kobanbta (I11)

Huruapodocdar xanus — Kanuit dochopHokucaplil 0 iHO3aMCUIEH-
HBIA

Hucyabdur kanus — Kanuil nupocepHucToKuCIIbIi; MeTabucyb-
buT Kanus

Hucysibdut Hatpus—Merabucyabsdur Harpus

Juxpomat kanus—buxpomat kanus; Kanuit AByXpoMOBOKHUCIBIN

Honexaruapat cyiabdara aTroMUHUA-AUAMMOHMS — AJIFOMOaMMU-
AYHbIE KBaCIbl

Honekaruapat cyiubdata AJFOMHHHA-KAIUsS — AJTFOMOKAJIMEBbIE
KBAcCIbI

Honexkarnapat cynedata xpoma (I11)-kanus — XpomokanneBnie
KBacCIIbl

Enkuit Hatp - cM. ['uipokcun Hatpus
Enkoe xanv —cm. I'mapokcua xanus

XKenezoaMMuauHbie KBaclibl —cM. [ekcaruapar cysibdarta xee-
3a (I1)-imaMMonus

Noaua xanus —-HoaucTtelil kajmin
Honucteiit kanuii—cM. Moanna xanus

Kanuii 6pomucrbiii —cMm. bpomua kanus

Kanuil nByxpoMoBOKHCIbIA —cM. JlUXxpoMaTt kanus

Kanuii xenesocunepoanctolit —cM. Iekcaimanodeppart (I111) kaus

Kanuit mupocepHicToKHCAbIi —cM. JJucynbduT kanus

Kanui ponanucteii—cM. Tuolmanar kanus

Kanuin yrinexucnniii —cM. KapboHat xajius

Kaimit dochopHOkuCIbIl OnHO3aMeleHHbIH —cM.  luruapodoc-

dar xanus

Kayui njaBesneBokUCIbIN —cM. OKcanat Kaaus

Kapbonat xamus - Kanui yriexkucssiif; [Totaw

Kapbonar Harpus 6e3sonnniii — HaTpuil yriekucnblit 6e3Bo/HbBIN;
Copa; Cona 6e3ponnas; Coaa KasblUHHUPOBAHHAs

Kapbonat natpus (aekaruapart)—Coja xpucTalauyeckas

KpacHast kpoBsiHasi coib- cM. ['excauunanodeppar (111) kanus

JIuMoHHOKHUCIOE amMMuauHoe Xefes3o—cM. Llutpat xesesa (11H)-
JHaMMOHHUSA

JIUMOHHOKUCHBIF Kanuil (Tpex3aMenieHnbIi) —cm. Luipar kanus

JIuMoOHHOKuCIIBLIA TTaTpuii —cM. LluTpaT Hatpus

MapraHueBoxucblit Kaguid—cM. [MepManranaT kanaus
Meanblit kynopoc—cM. Cyubdar menn (11)
Menp cepHokucias—cM. Cyubdat meau (11)
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MeTabucyanpur kanus—cMm. Jucynapdur kauns
Merabucynndpur HaTpusi—cMm. Hucynbdur natpus

Hatpuit kuCablii yriekucnolit —cM. ['mapokapboHaT HatTpus

HaTpuii TMMOHHOKHUCIIBIA Tpex3aMelieHHbIl —cM. LuTpaT HaTpus

Harpwuii yriekucibiii 6e380aHbIN—cM. Kapbonar natpus 6e3Boj-
HbIN

Hartpwuii ¢ocdopHOKHCIbIA OBYy3aMelieHHbI - cM. ['Hapodochar
HATpHS

Hatpuit dochopHokucabii Tpex3aMeteHHbl —cM. PocdaTt HAT-
pHs Tpex3aMeIIeHHbIH

Hatpuit maseneBokucioiii —cM. Okcanar HaTpUs

HatatelpHbiii cnupt - cM. BoJHBIA pacTBOp aMMHdKa

Hurpar amMmMouusi - A30THOKHUCIBI aMMOTHI

Hurpar kagmMus — A30THOKHCTBIH KaIMHU#H

Hurpar ceuuua (I1)— A30THOKHCHBIN CBHHEL,

Hurpar cepebpa- AsoTHokuciaoe cepebpo

Oxkcanar kanus — Kanuii mapeneBokHCbIi
Okcanar HaTpusa—HaTpuii 1aBesleBOKUCIIbI i

[MapaamunodeHos - cM. n-AMUHOGEHON
[MapaaMuHOPeHOT CepHOKUCHBILIL -~ cM. H-AMUHO(DEHOIA BOROPOA-

cyJbdar

MapaamuHodeHost CONTHOKUCHBIA —cM. n-AMHHOEHONA THAPO-
XJIOpU/

MapadeHnnenmaMiH  COJSIHOKHUCTBIH —CM.  n-(PEHUIEHINAMUH
TH/IPOXJIOPH

[Tepekucsy Bogopona~cMm. Ilepokcun Bogopona
[TepmaHranat kanusi—MapraHueBOKHCbIH Kanui
[Tepokcua Bomopo.ia — Iepekucs Bouopoaa
[Mepokcoaucynbdar ammonus— Ilepcysibat aMMOHuUS
Mepcynbdar ammonusi—-cM. Tepokcoaucynbdat aMMOHUS
IToBapeHHas coyib—cM. XJIOpUA HATpHS

[Mortaw—cm. Kapbomnar kanus

Cepuucroe cepedbpo- cm. Cynsdun cepedpa
CepHHUCTOKHUCIIbII HATPUH —cM. CyNibpuT HATpUS
Ceptiokucnsiid HaTpuii —cM, Cyabdat Ha1pus

Ceprinctblii aMMoHul —cM. Cynbduag aMMOHUS

Cepuucteiii HaTpuii —cM. Cynsdun natpus

Cona—cM. Kapbonat Hatpusi 0e3BOIHbBIN

Cona 0e3BosiHasi —cM. KapOonat natpusi 6e3BonHbIH

Cona KaiIbUMHUpOBaHHas --cM. Kapbomar HaTtpus OGe3BOAHBIM
Cona kpucraumveckas —cM. Kapbomnat HaTpus (Aekaruapar)
Copa nutbeBasi—cM. ['HapokapOOHAT Ha'lpus

Cons Wnunue -cMm. Terpatnociudat Ha'lpus

CouisHas xucnota—cM. XJIOpoBoJOpoANHas KHCAOTA
Cynabgat memm (1) Menuslit kynopoc; Meab ceplokucas
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Cynbtat HaTpusi — CepHOKHUCIIBIA HATPUH
Cynbpun ammonns - CepHUCTBLIE aMMOHHH
Cynbhua HaTtpusi — CEpHUCTBII HAaTpUi
Cynbua cepebpa —Cepuncroe cepedpo
Cynbhut HaTpusa — CepHUCTOKUCIBIA HATPHI

Terpabopar natpusi—cM. bBypa

Terparuoctubar Hatpus— Conb launne; THOCYpbMSHOKHCITBIN
HAaTpUH

Tuocyibhar Hatpus—unocyabhuT Hatpus: I'nrnocyabdur Hat-
pus «doto»

TuoCypbMsIHOKUCBIA HaTpui —cM. TeTpaTHoCcTHOAT HATpHUS

Tuonuanat aMMOHHS — AMMOHUN POJAHUCTDLIN

TuounaHat kanus —Kanuil poaaHucThli

Tpunon b-cMm. DATA, auHatpueBast coJib

YKCYCHOKMCJIBIH HATpUH —CM. ALeTaT HaTpHs
VKCYCHOKMCIBIH cBHHENI—CM. AueTtar cBuHuA (11)

n-dOenunenanaMun ruapoxyopua —[NapadeHnaeHAMAMUH CONSHO-
KHCJIBIN

docdat HaTpus —cM. Pocdar HATPUS TPCX3aMENEHHBIH

docat HaTpus TpexzaMelieHHbli —cM. Pocdar HaTpHs

Xnopua aMMoHHs — XJIOpUCTBIH aMMOHHUH

Xnopua 3osora (IT1)  XjopHoe 304010

XJiopu KaaMus — XJIOpUCTBIN KaaMHui

Xaopu kobanwTa (11) — AByxsopucTslif kobanbT

Xnopua mMeau(Il) — Xnopunas mMean

Xyopua Hatpud -IloBapeHHas conb; XJIOPUCTBIA HATPUH

Xnopua nukes (11)— Xnopucroiit HUKeIb

XJIOpUCTBIH AMMOHHUHI —CcM. XJIOPUA aMMOHHUS

XJIOpUCTBIA KagMHUI —CM. XJIOpUI KagMus

XJIOpUCTBIA HATpUH —CM. XJIOpHI HATpHUS

XJIopUCTBIH HUKeab—cM. Xnopua Hukens (11)

XyopHas Meab—cM. Xiaopua meau(ll) -

XJiopHoe 3051010 —cM. Xuiopua 3omota (I11)

XJiliopoBoaopoaHas kucaoTa-CoJisiHasi KUC/I0Ta

Xpomart ceunna(ll) — XpomoBokucablii cBuHel

XPpOMOBOKHUCBIA CBHHEL ~CcM. XpoMaT cBuHLA (1])

XpoMokaueBble KBacllbl—cM. J[lomekaruapat cyibdata Xxpo-
Mma (I1)-kanus

Uutpar xenesa (I11)-miuamMMoHust — JINMOHHOKHCTIOE aMMUAYHOE
KeJie30

HutpaTt kaaus—JIMMOHHOKHCIBIA Kaui (Tpex3aMelieHHbli)

Hutpat HaTpusa - Hatpuit TUMOHHOKHCBIH TpeX3aMelLeHHbIi

OATA. aunHatpuesas conb—Tpunon b
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OTrNABINEHWE
Ot aBTOpa

HEKOTOPbLIE MPONWUCHBLIE NCTUHBLI

YyTb-4yTb UCTOPHH
JlabopaTopus
Peak1uBbI
PacTBoOpsl

3BEHbA OOHOW LENN

[liar 3a warom

Yr1o Takoe 3KCMO3MUUA

IMpaBuabHas JKCMO3ULUUS

«Bce kouiku cepoim, Wi Kak «oummbaeTes» dKCOOHOMCTP
PeuenTbl. pecuenThbl. PCUCHTHI...

Tak 4TO ke 3TO TAKOe -CTaHAapTHas obpaborka’?
HemHoro o )OTOMICHKAX, H HC TOJBKO O HHX

«NABHbIW CEKPET-OTCYTCTBUE CEKPETOB»

Hectaperouwit Poaunan

MposiBUTeNb B ABYX Oaukax

Cacua BMECTO UMMYJILCHON JlaMiibl

Bcerna roToBblil KOHLEHTPAT

IposBICHUC, KOTOPOE MOXET OBITL NOCAC QUKCUPOBAHHSA
M eunte 06 0 HON «3HAMEHUTOCTHR...

TBOPYECTBY BCErAA HAWMAETCA MECTO

Ot no.aydabpukara - k LICACBPY
Bepeska, CrexuHka, CaMiuut ;
«Bricokuit kntou»

MdoTorpadus Ha MOJICTCHBI

[l:1aTok ¢ MOpTPETOM

Pactp Ha u3006paxcHUU

OUNKCNPOBAHWEM OENO HE KOHYAETCAH

[MposBass nposaBiIsi, 3aKperiss 3akpemiai
BBIMOHTC CHUMOK 1IaMNyHEM

Beerpa au poTtorpadus momxxa 6bIThL cepoi?
BepsiMHcKkas 1a3ypb M ApYyrue

BupupoBanue AMano3uTHBOB

Kak H36aBUTBLCH OT H3.IMLIHEN YCPHOTHI
O1neyaTOK KaK 3¢pKa;1o

[TopTper ans Mopska

NOBON NYTb HAYNHAETCA C NEPBOrO WATA
MapanTus ycnexa - gotorpaduyeckue npods
DTOT yAMBHUTEILHBIA MHP doTorpadun...
O nutepaType no potorpacduu
Vkazame.tb nassanuii peakmusos
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